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AHATOMHMYECKOE CTPOEHUE ACCUMWIMPYIOIUX OPITAHOB
Lycium barbarum L., UHTPOAYIIUPOBAHHOMU B YCJIOBUSAX Y3BEKUCTAHA

O©Amanoea M. M., TawkenmcKuii 20Cy0apcmeenHblli a2papHbulil YHUGEpCumen,
2. Tawxenm, Y36exucman, amanova2020@mail.ru
O©/ycuanosa I'. M., 0-p 6uon. nayk, Tawxenmckuil 20Cy0apcmeenHvlil nedazocutecKuil
yausepcumem um. Huzamu, e. Tawxenm, ¥Y30exucman, guljon.duschanova@mail.ru

ANATOMICAL STRUCTURE OF ASSIMILATING ORGANS Lycium barbarum L.
INTRODUCED IN THE CONDITIONS OF UZBEKISTAN

©Amanova M., Tashkent State Agrarian University,
Tashkent, Uzbekistan, amanova2020@mail.ru
©Duschanova G., Dr. habil., Tashkent State Pedagogical University named after Nizami,
Tashkent, Uzbekistan, guljon.duschanova@mail.ru

Annomayus. Sronel nepes3sl 0ObIKHOBEHHOU (Lycium barbarum L.) mIupoko NMPUMEHSIOTCS B
TpaaunuoHHoW Memaunuue psga ctpan (Kuraii, CIIIA, Aprentuna u np.). B V36ekucrane nepesa
OOBIKHOBEHHAsI HE HCIIOJNB3YEeTCS M HOpPMATHBHAsl JOKYMEHTAIMsl Ha JaHHBIH BHJ OTCYTCTBYET.
Hcxonst U3 3TOrO, M3ydeHHE Jepe3bl OOBIKHOBEHHOW NpEACTABISICT HAyYHBIH W MPAKTUYECKUN
MHTEpEeC AJI PacCUIMpPEHUs] aCCOPTUMEHTa OTEUECTBEHHBIX (uTOonpenaparoB. Llenpio nccienoBanus
ABIISIETCS H3Y4YeHHE MOpP(O-aHATOMHUYECKOTO CTPOEHUS AaCCUMWIMPYIOIIUX OPraHOB JIepe3bl
OOBIKHOBEHHOH, ONpEeAETICHHE IHAarHOCTUYECKHX, aJaNTHBHBIC TPU3HAKOB W JIOKAIH3AIUs
OMOJIOrMYECKH aKTUBHBIX BELIECTB JaHHOTO BHja. [lonydeHHble pe3ynpTaThl yKa3plBalOT Ha TO, YTO
nepe3a oObIKHOBEHHas Oojiee aanTUPOBaHa K MPUPOIHO-KIMMATHUECKUM yCIoBUSAM Mup3auyis u
MIPOSIBIISIET MPU3HAKU 3aCYyX0YCTOMYUBOCTH.

Abstract. Goji berries (Lycium barbarum L.) are widely used in traditional medicine in a few
countries (China, USA, Argentina, etc.). In Uzbekistan, its fruit is not used and there are no
normative documents for this species. Therefore, the study of this plant is of scientific and practical
interest to expand the range of local phytopreparations. The purpose of the study is to study the
morpho-anatomical structure of the organs that assimilate the fruit of the Goji berry, to determine
the diagnostic, adaptive signs, and localization of biologically active substances of this species. The
results show that the above species are more adapted to the natural-climatic conditions of Mirzachul
and show signs of drought resistance.

Knrouesvie cnosa: Solanaceae, nepe3a oObIKHOBeHHasi, L. barbarium, KyCTapHUK, JTUCThS,
MapeHxuMa, aJanTaius, 3aCyX0yCTOMUYUBOCTh, HHTPOTYKITHSI.

Keywords: Solanaceae, Goji, L. barbarum, shrub, leaves, parenchyma, adaptation, drought
resistance, introduction.
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Bseoenue

Pon Lycium — w3 cemerictBa Solanaceae BKJtogaeT Oosiee 88 BHIIOB, paclipOCTpaHEHHBIX BO
BHETPOIUYECKUX OOJIACTSAX, HaWOOJbIIee YHCIO BUAOB mpomspactaioT B IOxkHON Amepuke
(http://www.theplantlist.org/1.1/browse/A/Solanaceae/Lycium/).

duTtockipbe aepe3bl UMeeT OoraTblii XMMUYECKUN COCTaB, B HEM CoJepsKaTcs: OeTauH, pyTHH,
acKopOMHOBasi KHUCIIOTa, JAayKocTepuH (OeTa-curoctepui-Oera-D-roko3ua), Moiaucaxapusl,
HEHACBIIICHHBIC KUPHBbIE KUCIOTHI (omera-3,6), BuramuHsl B;, B,, HUKOTHHOBas KHCIIOTAa,
KapOTHHOM/IBI, & TAKXKE MUKPORJIEMEHTHI (Kasibluid, (ocdop, Kene30, HaTpuid, MarHuid, MapraHeil,
Kanuil ¥ Ap.) u 18 aMMHOKUCTIOT (INIIOTAMHHOBYIO KUCIIOTY, MPOJIMH, IIMIIMH, aJaHUH, METUOHUH,
Tu3uH U jap.). M3 MoHOcaxapuJ0oB NPUCYTCTBYIOT IVIIOKO3a, TajlakTo3a, apaOHHO3a, PaMHO3a,
Kcwiio3a u ap. [7, 8].

SAroner nepe3bl OOBIKHOBEHHOW HIMPOKO MPUMEHSIIOTCS B TPATUIIMOHHON MEIUIIMHE psla
crpad (Kuraii, CIIIA, ApreHTrHa U JIp.) B KauecTBe UMMyHOMoayisitopa. Umeercst nadopmarus o
BBICOKOW TPOTHBOOITYXOJICBOH W AHTHOKCHIAHTHOW aKTUBHOCTU Jepe3bl OOBIKHOBEHHOH [6]. B
VY30ekucrane epe3a OOBIKHOBEHHAsI HE MCIIONB3YEeTCs, © HOPMAaTHBHASI JOKYMEHTAIUS HAa JaHHBINA
BHJI OTCYTCTBYeT. VIcXoms U3 3TOro, M3ydeHue Jepe3bl OOBIKHOBECHHOW TPEACTABIISET HAYYHBIA U
MPAKTHYECKUI UHTEpEC [ paCIIMPEHHUs aCCOPTUMEHTa OTEYeCTBEHHBIX (huTomnpenapatos [2, 3].

Mamepuanvl u Mmemoovl

Lenpto  wWcciaeqoBaHUsl — SABISIETCS  M3Y4eHHE  MOP(O-aHATOMHYECKOTO  CTPOCHHS
ACCUMMJIMPYIOUINX OPTaHOB Jepe3bl OOBIKHOBEHHOM, OIMpe/IeIeHne TUarHOCTUYECKUX, aalTHBHBIX
MPU3HAKOB U YCTAHOBJICHHE JIOKATU3AlUK OMOJIOTHUECKUX aKTUBHBIX BEIIECTB TaHHOTO BU/IA.

OOBEKTOM  HCCIIEIOBAaHUW  CIY)KHJI ~ YETBHIPpEXJIETHUU  KycTapHuk L. barbarium,
MPOU3PACTAIOIINI B YCIOBUSAX UHTPOAYKUMHA Mup3adys.

AccuMuIIMpyIole opranbl (JUCT M 4epemniok) Obutn 3adukcupoBanbl B 70° sTaHone AJs
AHATOMUYECKOT0 MCCJEN0BaHUs. DNUJEPMY U3ydaju Ha MapajepMaJIbHbIX U MONEPEUHbIX Cpe3ax.
[TapanepmanbpHble Cpe3bl AMUAECPMBI JIUCTA ObUIM IPUTOTOBIEHBI PYYHBIM CIIOCOOOM C IOMOLUIBIO
nuHueTa. [lonepeunble cpes3bl JIMCTa, YEPELIKW MPUTOTOBIEHBI PYYHBIM CHOCOOOM C MOMOIIbIO
6e3onacHoil OpuTBhl. [lomepeuHblie cpe3bl JIMCTa CAETAHbl Yepe3 CepeMHY, a Yepelok — depes
ocHoBaHue. Cpe3bl, OKpallMBaJlM METWICHOBOW CHHBIO C TMOCJIEIYIOIIMM 3aKJIEHBAHUEM
ruepuHoM [ 1].

Onucanusi OCHOBHBIX TKaHEH M KieTok npuBeaeHsl no K. O3ay [9], snuaepmbl — 1o
C. ®@. 3axapeBuuy [5].

Mukpodororpadhuu  cienaHbl  KOMIBIOTEPHOM  MHMKpoQoTOHacagkod ¢  HUPPOBBIM
¢dotoanmaparom Mapku A123 ¢upmsl Canon mox mukpockornom Motic B1-220A-3. Hekotopsie
CHUMKH 00pabarbIBain Ha KoMIbIOTepe B mporpamme Photoshop CSS5.

Pezynomamur uccneoosanus

JIucTes nepe3bl OOBIKHOBEHHOM CBEpXY 3€JIeHble, CHU3Y CH30BaThle, 00PAaTHO JaHLIETHBIE WIIN
AIUTMITUYECKH JIAaHIIETHBIE, Ha BEPXYIIKE 0. M. 3a0CTPEHHbIE, CY>)KEHHbIE K OCHOBAHHIO M HE3aMETHO
Mepexosiiue B YEpelloK, pa3BUBAIOTCS MyYKaMHU HAa YKOPOUYEHHBIX BHema3yliHbIx noOerax. Ha
[apajepMajJbHOM CpEe3€ O4YEpTaHUsS SMUIEPMAIbHBIX KIETOK — MPSIMOJIMHENHHBIE, YTOJILEHHBIE,
IIPOEKIIMSI MHOTOYTOJIbHAS.

Krnetku agakcuanbHoOM (BepXHel) 3MUIepMbl KpyIHee, YeM a0aKkCHaIbHOM (HUKHEN).

B kierounsix o6o04kax smujepmMa Ha o0€uX CTOpPOHAX JIUCTA XOPOULIO 3aMETHBI SAPBIIIKU
(Pucynoxk 1).
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Jluctbst ampucTOMaTUYHbBIE, YCThUIIA HAXOAATCA Ha 00EMX CTOPOHAX JIMCTOBOW TIIACTHUHKH,
pacrojoKeHbl TOMEpPeYyHO K MpOAOIbHOW ocu Jucta. Popma yCTbHUII — OKpPYTJIOOBajbHasl.
Bepxuss (amakcuanbHasi) smujaepMa HMEET 3HAYUTEIBHO MEHbIIEE KOJIMYECTBO YCTHUI[ IO
CPaBHCHUIO C HIKHEH (ab0akcuanbHas) SMUACPMON. 3aMbIKAIOIINE KIETKA YCTBhHII Ha 00enx
CTOPOHAx JIMUCTAa MOYTH OJMHAKOBOM MIUHBL. YCThUIA — HENOTPY)KCHHbIE aHOMOIIMTHOIO,
TeMUIAPAUTHOTO U naparutHoro tumna (Pucynok 1).

Pucynok 1. AHaromMuueckoe CTpoeHHMe SmuaepMbl jucta Lycium barbarum: a, B — Bepxusis
(amakcuanbHas) snuzepMma; 0, I — HIKHAA (abakcualibHas) SmuaepMa. YCIOBHbIE O0O3Ha4YeHUS: Y —
YCTBHUIIA, D — dIuAepMa

Mesoduiur nucTa Ha MONEPEUHOM Cpe3€ JTOPCUBEHTPAIBHOIO THUIA, KOTOPBIA IPEACTaBICH
NaJlMCagHbIMU KJIETKaMH, pACIOJIOKEHHBIMU IO/ BEpXHEH »snuaepMoil Me3opuiia JHCTa,
ryouaTble KJIETKH — HaJ| HIDKHEH snuepMoil Me3oduiuia mucra. Dnujepma NpeAcTaBieHa OQHUM
PAIOM KIETOK C TOJCTOCTEHHBIM CJIOEM KYTHUKYJbl. KileTKM ajakcuanbHOM SMHUAEPMBI KpYyIIHEE,
yeM alakcuanbHOM. Mexny anakcuanbHOM M a0akcHadbHOW SHUAEpPMaMHU  PACIOJIOKEHbI
najucagHple M ry0yarble MapeHXHWMHblE KieTKd. [loj agakcuanbHON 3MMIEPMON pacnoio’kKeHa
najucagHas mapeHxuma.

[Tanucannas mapeHxuMa HambOosee XJIOPOPUIUIOHOCHAs, KpyNHas U YAJUHEHHas, KOTopas
COCTOUT M3 3-X pSAOB KJIETOK W pacMoOKeHAa MEeX1y aJaKCHaJbHOM SMUAepMOM M Ty0daroif
napeHxumMoil smcra. ['yGuaras mnapeHxumMa XJIOpPO(UIUIOHOCHAs, COCTOUT M3 4-5 psloB H
pacnosokeHa MeXy MajaucaJHol mapeHXxuMoi u abakcuanbHOU snuaepMoi. ['yObuaTast mapeHxuma
OKpYTJIO-OBaJIbHAs, KPYIMHOKJIETOYHAas. Mexay [NaJucajHblMU M TyO4yaTbIMM  KJIETKaMHU
pacroyio’keHbl MHOIOUHCIIEHHBIE OOKOBBIE MPOBOSIINE ITYYKH, C 2—3 MEIKUMH COCY/IaMHU.

['maBHas xuiKa jucTa BelaeTcs Ha abakcuanbHOM cTopoHe. OcTaibHas 4acTh KUJIKU 3aHSTa
OCHOBHO MapeHXUMOM, B KOTOPYIO MOTPY>KEHbI OJTHOTO MPOBOASIINX MyYKOB, KIETKHA MAPEHXUMBbI
TOJICTOCTEHHBIE OKPYIJIO-OBAIBHOM (DOPMBI, Cpeld KOTOPBIX BCTPEUAIOTCS TUAPOLUTHBIE KIIETKH.
[TpoBojsmue My4yKHd 3aKPHITOrO OWKOJIATEPAIBLHOTO THIA, MHOTOYHCICHHBIE, COCTOSIIUE U3
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(b105MBbI 1 Kensiembl. Kcnunembl TOJICTOCTEHHbIE, BRITAHYTON (popMbl. X CTEHKHU yTONILEHBI B BUE
CIIUpaJICH.

UYepemok JMcTa Ha IONEPEUYHOM CPE3E NAPEHXUMHO-NYUKOBO20 MUNd, COCMOUMmM U3
00OHOPAOHOU dNUOEPMbl, MHO2OYUCIEHHOU NAPEeHXUMbl U NPOBOOAWUX NYUKOE. Yepemok
BBIJIAETCS Ha HIDKHEW cTopoHe jiucrta. [lon sanuuepMoil pacnonaraercs mjiacTUHYATas OIHOPSIHAS
KoJuieHxuMma. B nieHTpe depeika nmmeetrcs 1 mpoBomsiuii mydok. [IpoBoasiuili my4oK 3aKphIThIMA
OWKoJIaTepalibHbIN, (QopMa MOYCUYKOBUAHAS, KOTOPHIA COCTOUT U3 (IOIMBI U KCHUIIEMBI.
Pacnionoxenue cocynoB MNpOBOJALICTO IydyKa I[EMOYKOBUAHOE. [lapeHXUMHBIE KIETKH B
LEHTPAJILHOM YacTH Yepelika TOJICTOCTEHHbIE, OKPYIVIble, OBaJbHbIE U BCTPEUAIOTCS TUIAPOLUTHBIE
kietku (PucyHok 2).

Pucynok 2. AHaTOMHUYECKOE CTPOCHHME 4Yepellika JucTa: a — oOmmil Buiu, 0 — osnmjaepma u
KOJUIEHXHMa B peOepHON 4YacTH Yepelika, B — 3aKPBIThI OWKOJIaTepaNbHBIM TPOBOMSANINA My4YOK, T —
MapeHXUMallbHbIE W THAPOLUTHBIE KIETKU. Y cIoBHBIE 00o3HaueHus: ['Jl — rumporutabie kiuetku, KJI —
KOJUICHXUMHBIC KJieTkH, @ — ¢iosma, D — snuaepma

Bv16o0wbi

Taxum 00pa3oM, 3y4eH aHATOMUYECKOE CTPOECHUE aCCUMUWIIMPYIOIIHNX OpraHoB L. barbarium,
IIPOU3PACTAIOUINE B YCIOBUAX UHTPOLYKIUU Mup3adyiis.

[lomydeHHble ~ pe3ynbTaThl  MO3BOJMJIM  ONPENENUTh Pl MOPQOIOro-aHaTOMo-
THUCTOJIOTUYECKUX U XapaKTePHBIX JUArHOCTHYECKUX IPU3HAKOB JJIsl Jepe3bl OOBIKHOBEHHOM.
JlaHHbIE BBISBICHHbIE JUAarHOCTUYECKHWE MPU3HAKM MOTYT MOCIYKUTh MpH HAECHTU(UKALUN
pPacTUTENBHOIO ChIpbs. [I3BecTHas KOHCEPBAaTMBHOCTb CTPYKTYpPbl IIOKPOBHBIX TKaHEH H
NPOBOJSAMIEH CHCTEMBI, YCHEIIHO MWCHOJIb3yeMbIX JJs TIOOANbHBIX CHUCTEMAaTHYeCKUX U
(buUIOreHeTHYEeCKUX UCCIeoBaHui [2, 4, 9], nenaeT HEBO3MOKHBIM UX MPUMEHEHUE MPU U3yUYEeHUU
a/lanTaluy K JOKaJIbHBIM SKOJIOTHYECKUM YCIOBHUSIM.

Haubonee miacTuyHa B HKOJIOTMYECKOM IUIaHE CTPYKTypa Mme3oduiuia yucta. Tak, Tun
CTpOEHHUsI Me30(uiIa OTpakaeT yCJIOBHs Mpou3pacTaHus Buaa [3, 9]: 1Op30BEHTpaNbHBIA THII
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Me3o(duiia JIHCTa XapakTepeH sl cBeToMoOuBbie Me3oduta L. barbarium. Taxxe omnpeneneHbl
QHATOMUYECKHE TPHU3HAKK KCEPOMOPGHON CTPYKTYPHI JIMCTA: OONbBIIE Pa3BUT CIOW MalTMCaTHOU
MAPEHXUMBI B CPAaBHEHUU C T'yOuaToi, TONIIE KYTHKYIA, MEJIKHE KJIETOK JINCTa, Hauboyiee MEIKue
YCTHHIIA.

[TomyueHHble pe3yabTaThl YKa3bIBAIOT HA TO, YTO BhIIIEyKa3aHHBIA BUJ Oojiee alanTUPOBaH K
MPUPOTHO-KIIMMATHUECKUM YCIOBUSAM Mup3auysisi ¥ MposBIsSeT MPU3HAKH 3aCyXOYCTOMYHBOCTH.
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Orchis simia Lam. BO ®JIOPE HAXNYEBAHU
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Orchis simia Lam. IN THE NAKHCHIVAN FLORA

©Salmanova R., ORCID: 0000-0002-3809-6269, Nakhchivan State University,
Nakhchivan, Azerbaijan, raifa_salmanova@mail.ru

Annomayus. B HaxuueBanu nmeercst 3 00TaHMYECKUX paiioHa COMIACHO BBICOTHBIM JIMHUSIM.
Bunel cemeiictBa opxuue B HaxuueBanu HemoctatouyHo wusydyeHbl. Panee, B 2018 1. mnpu
MPOBEJICHUH HcclienoBanuii Bo ¢uiope Haxuueanu okomo cena Yerymy Opaybaackoro paifoHa ObLt
HavifieH HOBBIM Bun Orchis simia Lam. poma Orchis L. ObUn cHelaHbl CHUCTEMAaTUYECKHE,
ouonornueckne M (uToneHONOTHYeckre onucanus Buma Orchis simia Lam. poma Orchis L.
cemeiictBa Orchidaceae Juss. B 2020 1. mpoBeneHO AOMOIHUTENBHOE OOCIEI0BaHUE TEPPUTOPUU
JUISL YTOUHEHUS HKOJIOTHYECKOTO COCTOSHUS BU/A U TIIOTHOCTH MOMYIISIIUH.

Abstract. There are 3 botanical regions in the Nakhchivan according to the altitude lines.
The species of the orchid family in the Nakhchivan have not been sufficiently studied. Earlier, in
2018, during research in the flora of the Nakhchivan, a new species Orchis simia Lam. was found
near the village of Ustupu, Orchis simia Lam. of the genus Orchis L. Systematic, biological and
phytocoenological descriptions of the species Orchis simia Lam. genus Orchis L., family
Orchidaceae Juss. In 2020, an additional survey of the territory was carried out to clarify the
ecological state of the species and population density.

Knrouesvie crnosa: opxuaeu, NalbuaTOKOPEHHUK, SATPBIIIHUK, STPHILHUK 00e3bstHUM, Orchis
simia.

Keywords: Orchidaceae, Dactylorhiza, Orchis, biological characteristics, monkey orchid,
Orchis simia.

Tepputopusi UCCIIEIOBAHUSA PACIIONIOKEHA B BEPXHEH M HM)KHEM 4acTAX peku J[ronmroHuan
Opnybanckoro paiiona [1]. B ¢mope HaxudyeBanu ogHO U3 BaKHEHITUX CEMEUCTB — CEMEHCTBO
Orchidaceae Juss., SITpeiiaukoBbie. OUH U3 POIOB, BKIIOYEHHBIX B ceMeicTBO Orchidaceae Juss.
— Orchis simia Lam. — StpeimHuk o0e3psnHuil. IlpeacraButenu 3Toro poaa OTIMYAIOTCS OT
JPYTUX CBOEH YHMKAJIBHON KPacoOTOM M apeajioM pacnpocTtpaHeHus [14].

Hanuerii Bux B 2009 . 661 BHeceH B KpacHyro kuury bonrapuu, mompoOHOE orucaHue
MPUBENIEHO B cucTeMarnyeckoM aHanuse miaro [lymen [15].

B 2015 r. n1Ba HOBBIX TaKCOHA OpXHUJEH OBLIN BIIEpBBIE OOHAPYKEHBI Ha TeppuTopun «Harypa
2000» «BesnpHuna u Kopa» (10ro-BOCTOYHBIE CKJIOHBI Tropbl MeaBeaHUIA, CEBEPO-BOCTOK OT
xopBarckoil cronmuisl 3arpeba). Oto: Orchis simia Lam. u Orchis % beyrichii (Rchb.f.) A. Kern.
Oto0 mepBas HenaBHss Haxonka (. simia Ha BOcTOke MenBeaHuIsl U iepBasi Haxonka O. X beyrichii
JUTsl KOHTUHEHTAJIbHON XopBaruu [ 16].
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B Hactosimiee Bpemsi ecTh pabOTHI, Tji€ IMOAPOOHO pPacCMaTPHUBACTCS W aHAIU3UPYETCs
MPOMCXOXKACHUE BHUIAa M €ro cucremarudeckoe mnojoxkenue. B 2014 1. P. G. Efimov,
V. V. Kuropatkin B xypnane Taxon onyOauKoBaii CBOIO padOTy U MPHUBEIH JOCTATOYHO MOJIHBINA
ananus [17].

Mopdonorndyeckre, aHATOMHYECKAE W IKOJIOTUYESCKHE WCCIIENOBAHUS HEKOTOPBIX TaKCOHOB
opxuaeit  (Orchidaceae) Cpenn3eMHOMOPCKOTO peruoHa, B TypHuM  BBIMOJHEHBI  PSAIOM
uccnenonarenei [18-21].

Bce wuccnenoBanusi HampaBieHBl Ha OINpENEICHHWE TAaKCOHOB BHUJIOB M IOJBHAOB Ha
TaKCOHOMHUYECKUX YPOBHSX, OINpENEICHUU Quroreorpapuueckux ooOiacTeil, KaTeropwii pHCKa,
craryca TMOMYJSIMH, CTaryca Yrpo3bl, paclpoCTPaHEHHWE W HOBBIC JIaHHBIE O TUIOIIAJIH,
npuHaanexamme cemeiictBy Orchidaceae. Bompocsl uccnenoBanusi opxuuedl Bcerna OCTaroTCs
aKTyaJIbHBIMHU, TO3TOMY IIEPHOANYECKOEe 00CIeOBaHUE TEPPUTOPUI, HA KOTOPHIX OOHAPYXKECHBI
peIKre BUBI JOJDKHO MPOBOAUTHCS PETYISPHO.

Mamepuanvl u Mmemoovl

UccnenoBanus nposenensl B HaxuueBanu B 2018-2020 rr. Bun Orchis simia Lam. Bxoaut B
pon Orchis L. u pacripocTpaHeHbl Ha 3alaJIHOM CKJIOHE 3aHre3ypa, B BEpXHEH U HUKHEH 4acTsix
peku [roiinron4aii, BOKpyr aepeBHu YcTymy [35, 6].

Hcnonp3oBanuch JaHHbBIE UCCIIEAOBATENEH, KOTOPbIE IPOBOIMIM UCCIIEA0BAaHUS B PA3IMYHBIX
pailonax HaxuueBaHu, cuctemaruzupoBaHbl Marepuanbl U3 «@Dnopa Azepbaiixany, «diopa
CCCP», 6a3pr nannbix Euro + Mediterranean PlantBase — EBpo-CpeaunzemHomopckast 0aza
JTaHHBIX 0 pa3HOOOpasuu pacrenuit u APG IV [1-9].

Pezynemamol u oocyscoenue

bonpmmHcTBO pactenuit cemeiictBo Orchidaceae Juss. B Buay uX JIeKopaTHBHOIO,
HSKOHOMMYECKOTO U JIEKAPCTBEHHOTO 3HAYEHHUS 3aCITYKUBAIOT 3aLUTHI.

Arpeiunuk — Orchis L. HapyXHble THCTbsI OKOJIOLIBETHUKA IPOI0JITOBATO-SINIIEBUAHbBIE WU
AIIUNTUYECKU-IUILIEBUIHBIE, 3a0CTPEHHbIE WJIM TYIOBAThIE, CIOKEHBI LUIEMOOOpa3HO WIIU JKe
OOKOBbIE OTOTHYyThle. JIBa BHYTpPEHHHE JIUCThbSI OKOJOIBETHHKA JIMHEWHbIE WIM JIMHEHHO-
MPOJIOJITOBAThIE, BMECTE C CPEIHMM HapyXHBIM HJIM BCEMU HapyXHBIMU 00pasyroT IjieM; ryoa,
oOpallleHHas BHU3 TPEX WM YEThIPEXJIONACTHAs, PEXe IeJbHas, CBEpXy rojas WM MOKpbITas
MEIBYalIMMU COCOYKaMH, NPU OCHOBAaHHMM C IPSIMOM HJI COTHYTOM, 3a0CTPEHHOM HI TYIIOW,
LUJIUHAPUYECKON, KOHMYECKON MM MELIKOBUIHOW IIIIOPOM; KOJIOHKA KOpOTKas, IuH. [Ipupacraer
CIMHKOM, OOBIYHO SIJIMIICOMJIANBHBIM C MapajuleIbHBIMH THE3aMH; MEXIy THE3laMH €ro IpH
OCHOBAaHMHU HAXOJIUTCS OTPOCTOK KIIIOBHMKA;, TOJUIMHUU OyJaBOBHUIHBIE, CHAOXKEHHbBIE HOXKKAMU,
MIPUCTAIOIINMH K JIByM JKeJe3KaM, IOMEIIaoIUMCs B OJHOM JABYTHE3IHOM Kapmalike; 3B. Cuasyast
CKPYYEHHAsl; p. C LEJIbHBIMM, IIAPOBUIHBIMHA WJI Yalle SHIEBUAHBIMU I SJUIUIICOUJAIBHBIMU
KIIYOHSIMU ¥ KOJIOCOOOPA3HBIM COL[BETHEM C MEPENIOHYATBIMU TOHKUMU NMpHUIBETHUKaMHU [7—13].

Orchis simia Lam. — SITpbllIHUK 00€3bsIHUH — HOBBIM BUI s ¢uopel Haxuueanw,
HaWJICHHbI B BEpXHEW W HIKHEW 4YacTAX peku [[roiirroHdYail, B OKPECTHOCTSAX IAepeBHU Maspbl
Opnybanckoro paitona (https://clck.ru/WQ3ms).

Orchis simia Lam. Pacter, B OCHOBHOM — B KYCTaX, JIECHOM JIUCTBE, TOPHBIX JIyrax, Ha
HU3KHUX M CPETHUX FOPHBIX XpeOTaX, B CMEIIaHHBIX JIeCaX, KyCTapHHUKaX, JIyraX, TCHEBBIX ydacTKax
B HeOonpmmux rTpymmax (2-3 ocoOeit). [lepuonm mBeTeHHsS W TIJIOJOHOIICHUS — ampeb-Mai
(Pucynku 1-2).
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Pucynok 1. HaiineHHslii BOKpyr aepeBHH Pucynok 2. Orchis simia Lam. — Stpbiurauk
Maspsi Opay6anckoro paiiona Orchis simia Lam. —  o6e3bstauii (2020)
Arpeimauk 06e3bsani (2018)

KiryOHU stiflieBHIHBIC WIIN JUTATICOUIATbHBIC; cTeOst 20—45 ¢M BBICOTHI, BBIIIE OCHOBAHHMSI C
4-5 mnpomoAroBaro-JIAHIIETHHIMU, TYIBIMH WM TYHNOBAarO-3a0CTPEHHBIMH, K OCHOBaHHUIO
CYXEHHBIMU JHUCThsIMH 5,5-15,0 cm mmunbl, 2,0-3,5 cM mwMpuHBI, BbIe UX cTeOns ¢ 1-2
BJIAraJHUIIHBIMH OOBEMIIIOIIMMHU €ro JUCThIMH. Koioc TycTOH, MHOTOIIBETKOBBHIH, BO BpeMms
LBETCHHS sSHUIEBUAHBIA, 3—7 (8) cM mmHBIL, 3—4 cM mUpuHBI, npuiBeTHUkH 1,25-3,00 (4) MM
JUTMHBI, STUNCBUIAHBIC WM SHIEBUIHO-JTAHIICTHBIC, 3a0CTPEHHBIC, OEJI0BaThIC; HAPYKHBIC JIUCThS
OKOJIOIIBETHUKA CBETIIO-CEpOBATO-(DHOJETOBBIE WM CBETIO-CEPOBATO-IIYPIYPHBIE, Yy Camoro
OCHOBaHUS CIasiHHbIC, SUIIEBUIHO-IAHLETHBIE, CUJIBHO 3a0CTPEHHbIE, O TpeX xuikax, 1,0-1,4 cm
JUIMHBI, OOKOBbIE HepaBHOOOKWE; JBa BHYTPEHHUE JIMCThS OKOJIOI[BETHHKA JIMHEWHEIE,
3a0CTPEHHBIE, C OJHOM JKWJIKOW, TOYTH Oejble, HEMHOTO KOpou€ HapyKHBIX; ryda OsemaHo-
MypIypHasi WIK CBETJIO-PO30Basi, CPEAHSIS €€ 0N JI0 MEeCTa pas3fesieHHs] Ha KOHEYHBIC JIOMACTH
Oonee OnemHas ¢ MypPHypPHBIMH MSATHBIIIKAMHU; Y OCHOBaHUS C 2 Y3KO-JTMHEWHBIMH COTHYTBHIMHU
OOKOBBIMM JOJSIMM 10 7,5 MM JUIMHBI, CIIEPEIM K€ C MPOAOJITOBaTO-ITMHEHHOW CpelqHel IoJeH,
OKAaHYMBAIOIIEHCA JIBYMSI Y3KO-JIMHEHHBIMH HM30THYTHIMH JonactaMu 8—11 MM JIMHBI B
IIWJIOBUAHBIM 3yOUMKOM (2—3 MM JUIMHBI) MEXIy HUMH; JUIMHA Bced ryosl 1,4-1,5 cM.; mmopa
UUJIUHApUYECKas, Tymnas, 4—5 MM JJIMHBI U 0KoJI0 1,5—1,75 MM TONIIMHEI B 1Ba pa3a KOpode 3aBs3H,
BHM3 HampaBlieHHast U efBa cornyras [8—10]. Manoa3. Onucan u3 FOxuoit ®@pannuu [13, c. 693—
694].

O pone Orchis L. Bo ¢hnope HaxuueBanu ectb nannbie B padotax A. IlI. M6parumosna, T. T.
Tanei60Ba, P. K. Canmanosoii [2—4, 11, 14].

[IpeacraButenu cemeiictBa opxuael B HaxuueBanu HegocTarouHo u3ydeHbl. B pesynbrare
WCCIIEIOBAHUM B OKPECTHOCTAX JiepeBHU YcTymy Opay0ajckoro pailoHa HalieH HOBBIM BHJ JJIS
dbnopet HaxuueBanu Orchis simia Lam., Bxomsimmii B pox Orchis L.

[Ipu obOcnemoBaHuu TeppuUTOpUU, Tae pasmemieHa nonymsuus Orchis simia Lam. Obuio
YCTaHOBJIEHO, YTO KOJIMYECTBO 0co0ei U UX MOp(OIOrHuecKoe COCTOSIHIE — XOpollee, YTHETCHUS
He HaOmonaercsa. B aToM mccieioBaHUY MTOIUEPKUBAETCS HEOOXOMMMOCTh cOopa KiTyOHe! opXuaen
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IUIs. BBIPALIMBAHUS B ATOM pPallOHE M BAXKHOCTh PEKOMEHIAIMI MO 3allUTe, a TaKXe JeIaeTcs
MOTNBITKA O0CCIIEYUTh Y4eT OECCO3HATENIbHOTO COOpa M aHTPOMOTEHHBIX CTPECCOBBIX (PaKTOPOB B
3TOM paiioHe. bbu1o onpeneneno, 4To OpXuaeu B 3TOH MECTHOCTH HE OXPAHSIOTCS.
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IKOJIOI'O-TEOBOTAHUYECKOE COCTOsHHUE
PACTUTEJIBHOTI'O IIOKPOBA AIIIIEPOHA

©I'ynueea E. H., kano. 6uon. nayk, Hncmumym nousogedenus u acpoxumuu HAH Azepbaiiosxcana,
2. baky, Asepbaiidocan

ECOLOGICAL AND GEOBOTANICAL STATE
OF THE VEGETATION COVER OF APSHERON

©Guliyeva Ye., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NAS,
Baku, Azerbaijan

Annomayusn. B cratbe TPUBOIATCS PE3YJAbTATHl HCCICAOBAHMA M 0OpabOTKM repOapHBIX
MarepuanoB. O011as YMCIEHHOCTh BUJIOB PaCTUTENILHOTO MOKPOBa ATIIEPOHA COCTABISIET OKOJIO 36
BUJIOB. BONBIIMHCTBO BUIOB PAaCTUTEIHLHOCTU NPEICTABICHO MPEUMYIIECTBEHHO OJHOJETHUMH U
aeMepoBbIMH pacTeHUsIMU. KyCTapHHUKOB, TIOJTYKYCTAPHUKOB, KYCTAPHUYKOB U MOYKYCTAPHIUYKOB
B MEHBIIEM KOJIMYECTBE, HO OHHU WrparoT OOJIBIIYI0 poJib B (OPMUPOBAHUU PACTUTEIHHBIX
coobmiectB. Cpeau BeAylMX BUAOB B COCTaBE TPABOCTOS MPEICTaBICHBI Me30(UTHI, 3pemMepsl 1
spemepouanl. Takke, BaKHYIO pOIb WrparOT HAUGUKATOPBI, KOTOpble oOpa3yloTcs U3
KYCTapPHUYKOBBIX, IMOJTYKYCTAPHUYKOBBIX THUIIOB (TIOJBIHL IYIIMCTas, KaparaH, KO3J0OOPOIHUK,
TOpHas COJITHKA, IETPOCUMOHUSA).

Abstract. The article deals with the research and processing of herbarium materials. From the
research results it follows that the total number of species of the vegetation cover of Apsheron is
about 36 kinds. Most types of vegetation are annual and ephemeral plants. The shrubs, semi shrubs,
dwarf shrubs and semi-dwarf-shrubs are in lees numbers, but they play a great role in the formation
of plant communities. Among the leading species includes mesophytes, ephemerals and
ephemeroids in the herbage. An important role is also played by edificators, which are formed from
subshrubs, semi-shrub types (fragrant wormwood, karagan, mountain hodgepodge, petrosimonia,
salsify).

Knrouesvie cnosa: pactutenbHbIN OKPOB, MOJIBIHHAS (opMaliys, 3heMephl.
Keywords: plant cover, wormwood formation, ephemeral plants.

Bseoenue

N3yuenue QopuCcTUUECKON CTPYKTYpPHI pacTUTENbHOTO MOoKpoBa Armnmepona (CyMrautckui
MaccuB W [apamarckuii pailoH) uMeeT OoOJIbIIIOE 3HAUYEHHE HE TOJBKO Ul pa3perieHus
TEOPETUYECKHX BOINPOCOB, CBA3aHHBIX C (POPMHUPOBAHUEM pPACTUTEIBHOCTH, HO TMPEACTaBISIET
TaKXke OOJbIION MPAaKTUUYECKUH MHTEpeC Uil BBIACHEHHS MX NPOAYKTUBHOCTH U pa3pabOTKU
MEPONPHUSITHH MO YIYUIICHUIO YKOJIOTMYECKOT0 COCTOSIHASI MECTHOCTH.

W3ydeHnio NpOayKTUBHOCTU €CTECTBEHHBIX COOOIIECTB B 3aBUCUMOCTH OT IOYBEHHO-
HKOJIOTUYECKUX YCIOBHMI TaHHOTO perruoHa nocsueHsl padborel M. E. Xanunosa, C. A. Hcaesa, P.
P. CynranoBa u np. [1, 3, 4, 6, 7].
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Pe3ynbraTel pOBENEHHBIX HAaMH HCCIIEIOBAaHUN M 00pabOTKa TepOapHBIX MaTepHaJIOB, a
TaK)Ke JIMTepaTypHBIX HCTOYHHKOB MO (piiope oOBeKTa WCCIeIOBaHUI TOKazaad, 4To oOmias
YHCIIEHHOCTh COCTaBa BHUJOB PACTUTEIHHOTO TIOKPOBA MECTHOCTH COCTaBIsieT 36 BUIOB
(Tabnwuma 1).

. Tabmuma 1
BHUJJOBOU COCTAB PACTUTEJIbBHOCTU AIIIIEPOHA

Buowt pacmenuil Konuuecmeso %
KyCTapHUKHA 3 8,33
MOJYKYCTapHUKH 3 8,33
KYCTapHUYKH 3 8,33
MONYKYCTAPHUYKH 2 5,55
MHOT'OJIETHHE 9 25,02
OJIHOJIETHUE 16 44,44
Bcero: 36 100

Kak BUAHO M3 NpPUBENEHHBIX JAHHBIX, B YCJIOBHSX IOJYNYCTbIHb OOJIBIIMHCTBO BHJIOB
IIPEJCTABICHO MIPEUMYIECTBEHHO UHIPEINEHTaMU OJHOJIETHUX WM 3(eMepoBBIX pacTeHuil. XotTs
MHOTOJIETHHE TPaBbl B OOILIEM COCTaBE W 3aHUMAIOT OOJIBLIOE MECTO, OJHAKO, 32 MCKIIOYEHHEM
HEKOTOPBIX BHJIOB, HE BCE OHHU SIBJIAIOTCS BEAYIIMMU PACTEHUSIMU B TPABOCTOSX. XOTA IO
KOJIMYECTBY BHJIOB KYCTAPHUKH, KYCTaPHUUKM U TOJYKYCTAPHUYKU 3aHUMAIOT HE3HAYUTEIIbHOE
MECTO B (JIOPUCTHUECKOM COCTaBE, TEM HE MEHEE OHM, KaK 3AU(UKATOPbI, UI'PAIOT OTPOMHYIO POJIb
B (opMUpOBaHMM pACTUTENBHBIX COOOLIECTB. BOJBIIMHCTBO NpeACTaBUTENIEH 3TOH TIpyIHIbI
OTHOCSITCSL K CEMEICTBAM MapeBbIX M CIIOKHOLBETHBIX M PACIpPOCTPAHEHbl OHU IOYTHU BO BCEX
OCHOBHBIX TPYNIHUPOBKAX MOJYMYCThIHU. Ilo 3KonOrMueckuM CBOMCTBaM 3Ta Ipylia pacTeHUi
OoJsiblLIIel 4YaCThIO COCTOMT M3 KCEpO(UTOB M KceporajouToB M HX Bereranuss B OCHOBHOM
3aBeplIaeTCs /10 Hayasia 3UMbl [3].

@dnopucThyeckas HACHIIIEHHOCTh CHUJIBHO 3aBUCUT OT XapakTepa IOYBEHHBIX YCIOBUH H
¢uToLIeHOTUYECKUX OcoOeHHOocTel ATuX (opmanuii. IloMumo s3TOro, cienyer OTMETUTh, YTO
npeoOnajaHie TOW WIM MHOM TPYHNbl B Pa3IMYHbIX (PUTOLIEHOTHYECKUX €IUHMIIAX 3aBUCHUT He
TOJIBKO OT JKOJIOTMYECKHUX YCIOBHM TpPaBOCTOS, HO M OT INPUYPOYEHHOCTH JAHHOTO BHJA K
onpenaeneHHbIM ¢opMmarusam [6, 7]. B 3ToM OTHOIIEHMH, HECOMHEHHO, OOJBIIYIO pPOJIb HUIPAET
TaKke aza BereTalliy U XO3sIMCTBEHHOTO COCTOSHUA JaHHOM dopmariuu (Tabmuma 2).

Taobmuma 2
DKOJIOrO-TEOBOTAHUYECKOE OITMCAHUE PACTUTEJIBHOCTU
CEBEPO-3AITA/THOM YACTH AIIILIEPOHA (CYMI'AUTCKMM MACCHB)
Buowt pacmenuii Obunue Buvicoma (cm) Denoghasza
6€CHA OCEHb 6€CHA OCEHb 6€CHA OCEHb
Kycmapnuxu
Tamarix ramosissima Ledeb. 1 1 100-150 150-250 1B BEr
Suaeda dendroides (C. A. Mey) Moq. 1 1 80-120 80-120 BET 1B
HonyxycmapHruxu
Salsola dendroides Pall. 1 1 30-60 30-60 BEr 1B
Artemisia arenaria DC. 1 1 70-90 7090 BEr BEr
Kycmapuuuku
Salsola gemmascens Pall. 2 2-3 10-20 20-30 BET 1B

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 23


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021

https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69
Buowt pacmenuii Obunue Buvicoma (cm) Denoghaza
6€CHA OCEHb 6€CHA OCEHb 6€CHA OCEHb
Honykycmapnuuku
Artemisia lercheana Weber ex Stechm. 34 34 15-25 15-25 BET B
Mmuoeonemnue mpaesl
Alhagi pseudalhagi (M. Bieb.) Fisch. 2-3 2-3 15-20 20-40 BeT BeT
Aeluropus littoralis (Gouan) Parl. 1-2 1-2 5-10 5-10 1B [B-ILT
Astragalus stevenianus DC. 1 — 15-25 — B —
Poa bulbosa L. 1-2 — 10-20 — B —
Cynodon dactylon (L.) Pers. 1-2 1-2 5-10 10-20 i} BET
Limonium caspium (Willd.) Gams — 1-2 — 15-25 — BeT
Phragmites australis (Cav.) Trin. ex Steud. — 1 — 30-50 — BET
Tragopogon graminifolius DC. 1 1 15-25 10-15 B BET
Taraxacum desertorum Schischk. 1 — 10-15 — 1B —
OononemHue mpagul
Phleum bertolonii DC. 1-2 — 5-15 — B —
Ogpemepoi
Hordeum leporinum Link 2 — 10-15 — 1B —
Aegilops cylindrica Host 1-2 — 15-20 — B —
Lolium rigidum Gaudin 1-2 — 10-20 — B —
Zerna rubens (L.) Grossh. 34 — 5-15 — B —
Phalaris minor Retz. 1-2 — 10-15 — 1B —
Psylliostachys spicata (Willd.) Nevski 1 1 15-20 5-10 1B —
Alyssum  turkestanicum var. desertorum 1 — 10-15 — B —
(Stapf) Botsch.
Erodium cicutarium (L.) L’Her. 1 — 10-15 — 1B —
Medicago minima (L.) Bartal. 1 — 5-10 — [B-ILT —
Allium rubellum M. Bieb. 1 — 3-8 — B —
Oononemnue
Petrosimonia brachiata (Pall.) Bunge 2 2-3 5-10 10-15 BET IB-TTT

W3 BBIZIENEHHBIX TPYMI 3JaKU 001aJat0T Hanbosee MHUPOKOH SKOJIOTHUECKON aMILUTUTYIOH, U
OHU OO0JIbIIIE BCEX OCTAJIbHBIX CEMENUCTB MPe/ICTaBIEHBI B (PIOPUCTHUECKOM COCTAaBE PACTUTEIBHOIO
nmokpoBa o0bekTa uccinenoBanuii (Tadmumer 2-3). TIpeobnaganue 6000BBIX B COCTaBE TPaBOCTOS
Ha0JI0/1aeTcs, TIIaBHBIM 00pa30oM, B MOJIBIHHBIX opManusx [4].

Tabnuma 3
9KOJIOTO-TEOBOTAHUYECKOE OITMCAHUE PACTUTEJIbBHOCTH
IOT'O-3ATIATHOU YACTH ATIIIEPOHA (TAPAJATCKNI PANOH)

Buowi pacmenuii Obunue Buvicoma (cm) Denoghasza
B8€CHA OCEHb 6€CHA OCEHb 6€CHA OCEHb
Kycmapnuxu
Halocnemum strobilaceum (Pall.) M. Bieb. 1 1-2 30-50 20-40 BET 1B
Tamarix ramosissima Ledeb. 1 1 150-200 150-200 Oyr-nB  Ber
Tonyxycmapnuxu
Salsola dendroides Pall. 2-3 3-4 15-20 40-70 BEr 1B
Bassia prostrata (L.) Beck 2-3 — 10-20 — BET —
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Buowi pacmenuii Obunue Buvicoma (cm) Denoghaza
6€CHA OCEHb 6€CHA OCEHb 6€CHA OCEHb
Kycmapnuuku
Salsola gemmascens Pall. 1 1 10-15 10-20 BET B
Salsola ericoides M. Bieb. 1 1 5-10 10-20 BET B
Kalidium caspicum (L.) Ung.-Sternb. 1 1-2 30-50 15-25 BeT 1B
Lonykycmapnuuku
Artemisia fragrans Willd. 2-3 2 10-25 20-30 BET B
Mmnoeonemuue mpasgwl (3¢hemepoudvnt)
Poa bulbosa L. 1-2 — 10-15 — i} —
Alhagi pseudalhagi (M. Bieb.) Fisch. 3 2-3 30-50 20-50 BeT BeT
Tragopogon graminifolius DC. 1 — 10-20 — OyT-1B —
Oononemnue mpaswvl (3ghemepnt)

Zerna rubens (L.) Grossh. 2-3 — 15-20 — B —
Hordeum leporinum Link 1 — 10-30 — 1B —
Eremopyrum orientale (L.) Jaub. & Spach 1 — 10-20 — B —
Lolium rigidum Gaudin 1-2 — 5-10 — B

Medicago minima (L.) Bartal. 1 — 10-20 — 1B —
Bromus japonicus Thunb. 1 — 15-30 — 1B —
Filago pyramidata L. 1 — 5-10 — B —
Allium rubellum M. Bieb. 1 — 10-15 — B —
Sonchus arvensis L. 1 — 4-8 — 1B —

B otHomenuun GorarcTBa BUAOB U (DIOPUCTHUECKON HACBHIIIIEHHOCTH 0COOEHHO 3aMeTHa POJib
noJbIHHOK  (hopmanmu. DIOPUCTHYECKM HE HACBHIIICHHBIE AacCOLMAIMKM JaHHOW (opmanuu
HaOIIOAINCh, TIaBHBIM 00pa30M, Ha 3aCOJIEHHBIX YYacTKaX M Ha CYXHUX IIIMHHCTBIX CKJIOHAX.
Crnenyetr OTMETHUTb, YTO OOJBIIOE YHCIO BUAOB B MOJBIHHOW (pOpMalUU SBISETCS CIEICTBUEM €€
reorpa(uuecKoro rnoyoKeHus U SKOJIOTMUECKU CIIOKHBIIErOCs TUIIA PAaCTUTEILHOTO OKpoBa [5].

Kak BUAHO W3 OTMEUEHHBIX 3KOJIOTMYECKHX THIIOB, Cpeld BEAYUIMX BHMJIOB B COCTaBe
TPaBOCTOS MPEACTABIEHBI ME30(PUTHI WK TpymnIibl 3pemepoB u 3pemeponsioB. HecmoTps Ha To, 4yTO
ademMepbl UMEIOT JOMUHHUPYIOLIUN XapakTep B COCTaBe TPaBOCTOS, OJHAKO, B 3KOJIOIMUYECKOM
OTHOLIEHWU B CTPOEHUHM AacCOIMAlMi BaXXHYIO pPOJb WIPAIOT, IVIaBHBIM OOpa3oM, HCTUHHBIE
(MHOTrOJNIETHUE) HTUPUKATOPHI.

Takue »soudukatopsl wyamie Bcero oOpa3yloTcs €3 MHOIOJIETHUX, KYCTapHUYKOBBIX,
MOJIyKYCTaPHUKOBBIX, KCEPOPUTHBIX M  TaJO(UTHBIX OKOJOTMYECKUX THIIOB, KOTOpHIE
IpeICTaBISIIOT 25% BCEro BHIOBOIO COCTaBa BEAYUIMX PACTECHMM AMNIIEPOHCKOTO IOJIyOCTPOBA.
OTH HUCTHUHHBIE CTPOMTENIM TPABOCTOEB, COOCTBEHHO TOBOpPS, SBIISIOTCS KOCTSKOM OCHOBHBIX
dbopmanmii 1 mar0T o0 (OH B pPaCTUTETHHOM TOKPOBE €CTECTBEHHOTO TPABOCTOS OOBEKTa
uccienoBanuii. OcTaHOBUMCS MTOJIPOOHEE HA OMMCAHUH HEKOTOPBIX HUpuKaTopos [1, 2].

Ilonsiue  gymuctass (Artemisia  fragrans Willd.) — HeGonbmol  KcepopUTHBIHN
nonykycrapanuek (20—40 cMm BBICOTHI), C OlepEBEHEBIINM OCHOBaHUEM. [1oNbIHHUKY TaHAmadTHO
XOpOIIO BBIPAXKEHBI, TNIABHBIM 00pa3oM, Ha HE3aCOJIEHHBIX MOoYBaX HHU3MEHHOCTU. [lonbiHb, B
OCHOBHOM, NpHUypou€Ha K cepo-OypbIM TMOJYNYCTHIHHBIM M CBETJIO-KAallITAHOBBIM TMoYBaM. B
HEKOTOpPBIX MECTax OHa IpUypodYeHA TaKKe K IIeCYaHbIM M CylecuaHblM IouBaM. Hawano
OTpacTaHMsl MOJBIHM KaK MHOTOJIETHETO KCEPO(UTHOrO pacTEeHHs] MPOMCXOIUT OOBIYHO IOCIE
BBINA/ICHUS MIEPBBIX OCEHHUX A0KJel. Hadano nBeTeHus mporcXoauT B NEPBOM MOJOBUHE OKTAOPA,
MOJIHOE [[BETEHHWE — B Hayajle HOsAOps, IUIONOHOUIEHHE — BO BTOPOW IIOJOBHHE HOSAODS.
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Pa3MmHOXeHUE MOJIBIHY TPOUCXOIUT, B OCHOBHOM, CEMEHaMU, HO HHOT/Ia U BET€TaTUBHBIM IyTEM —
neneHueM KycToB. [o xuMuueckoMy aHanu3y B COCTaB aOCOJIFOTHO CYXOT'0 BEIIECTBA BXOJSAT: 30J1bI
— 7,0%, mporenna — 9,2%; xxupa — 4,6%; xiaeruarku — 37,9%, 6€3a30THCTOTO IKCTPAKTUBHOTO
Bemtecta — 41,0%.

Koznob6oponuuk (Tragopogon graminifolius DC.) — MHOTOJIETHEE TPaBIHHUCTOE PACTCHHUE
20-50 cM BbICOTHI. JIMCTBS JUIMHHBIE, Y3KHWE — JIaHIeTHbIE. [[BeTkM — clokHOILBETHBIE. BXOaAuT B
COCTaB TIOJBIHHBIX, WHOTJIA MOJBIHHO-COISHKOBBIX (opmanuii. JIUCThsI TOSBISIOTCS OCEHBIO—
paHHEW BeCHOW HaYMHAeTCs MO0erooOpa3oBaHWE, a B alpelie-Mae 3aBeplIacTCs IBETCHHE H
IJI0I0OHOIIICHUE.

Kaparan (Salsola dendroides Pall.) — Consgnka apeBoBuAHas — TaJlO(QUTHBIN
MOJYKYCTapHHUK, J0 1,5 M BBICOTBI, OT OCHOBAHHS PACKHIUCTO-BETBUCTHIA, C OTHOJCTHUMH,
KX TOJ 3UMOM, OTMHPAIONIUMHU BETBSMU; JTUCThS MENKHUE, 2—5 MM JJIMHBI, O0pOJaByarsie,
BMECTE€ C MOJIOAbIMH ToOeramMu COYHbBIE, COJICHOBaroro BKyca. Yaile Bcero BcTpedaeTcss B
HU3MEHHBIX pallOHax — IO IIUPOKUM ME3OMOHUKEHUSM, BJIOJIb PEUHBIX IOJMUH U 1o yanam. [lo
CBOCH JKOJIOTMU KaparaH BCET/Ia CBS3aH CO CJIa003aCOJICHHBIMU, PA3BUTHIMH IOYBAMHU CEPOOYPOTo
Tina ¢ Oomee IIyOOKMM CTOSHHEM TPYHTOBBIX BOJ. SIBisieTcss SnM(UKATOPOM COJITHKOBBIX H
MOJILIHHO-COJISIHKOBBIX  (DUTOLIEHO30B. BecHol 0T oJpeBeCHEBEBIIETO OCHOBAaHUSA PACTECHUS
HAQUMHAIOT OTPacTaTh MOJOAbIE, MYIIUCThIE CHU30-3€JE€HbIE MOOETH, KOTOpPbIE MPOJOKAIOT
pa3BHBAaThCS B TEYCHHWE BCEro Jiera JO oceHu. Jletom, B Wroie-aBrycre, poct UX OOBIYHO
3aMeUIIeTCsS, a C OCCHH, Ojarojaps IOHM)KCHHIO TEMIIepaTypbl BO3IyXa H YMCHBIICHUIO
WHTEHCUBHOCTU TPAHCIHpPAIMK KaparaHa HaOI0aeTcsl Hayalo 3aBepIICHUs BEereTallud PacTeHUU.
Kaparan nBerer B ceHTA0Ope, a B OKTI0pe M HOsAOpe IMIOJOHOCUT. B nexkabpe unu B sHBape
MIPOUCXOUT YCHIXaHWE WM OTMHpPAaHWE HAJ3EMHOMW MAacCChl KaparaHa. YPO)KaliHOCTh KaparaHa
BapbUpoBaia ot 3,4 10 7,5 1/ra ChIpoii Moe1aeMOi MacChI.

I'enrusz — ropuHas consHka (Salsola gemmascens Pall.) — ranokcepoduTHBIN KycTapHUYEK,
10 30 cM BBICOTHI, C IIUJIOBHIHO-TPEXTPAHHBIMH, PAHO OMAJAIOUIIMHU MEIKUMH JTUCThbIMU. CTebmu
B HWDKHEW YaCTH OJICPEBEBILNE, IOKPBITHIE CBETIIO-CEpO KOpoil. [IInpoko pacnpoCTpaHEH TaKkKe Ha
3aCOJICHHBIX PABHUHHBIX YYacTKax B Pe3yJbTarTe JOJOBBIX IMPOIECCOB, KyCTHI T€HTH3a 00pa3yIoT
MEJIKOOYTPUCTBIN MUKpOpebed, 0OBIMHO XOPOIIIO BHIPAKEHHBIM.

OcHoBHast Macca KOpHEH TeHru3a pacnoiiokeHa B BEpXHHUX ropu3zoHTax mouBbl oT 0-30 cm, a
B DIyOOKWE TOPU3OHTHI KOPHM ITOYTH HE TPOHHUKAIOT. Takas KOpHEBas CHCTEMa JacT TeHTH3Y
BO3MOXKHOCTh HE TOJHKO MaKCUMAJIBHO HCIIOIH30BaTh TOBEPXHOCTHYIO OCCHHEE-BECECHHIOIO BJIary,
HO ¥ TIOJIEPKUBATh B JIETHUI 3aCylUIMBBINA MEPHO HAI3EMHYIO YaCTh 33 CYET KalMIISIPHON Biaru
u3 Oonee rTyOOKWX TPYHTOBBIX TOPU30HTOB. Hawyano Bereranuu MpOUCXOAUT BECHOIO, B CEpPEIUHE
Mmapra. Jlerom orpactanue 3amemisiercs. [[BeTeHre 0ObIYHO HauMHaeTcst B aBrycre. [InogoHomenne

— B CEHTAOpe-oKTsA0pe, MaKCHUMallbHOE O0pa30BaHME 3€JE€HOW Macchl — B KOHIIE OCEHHU.
VYpoxkaitHocTs — 4—7 1/ra.
[Terpocumonust (Petrosimonia brachiata (Pall.) Bunge) — onHonetHee ramoduibHOe

pacternne 5—40 cM BBICOTBI, OT OCHOBAHMsI PaCTOIBIPEHO-BETBUCTOE, MTPUIKATO-BOJIOCUCTOE, TO3XKE
MOYTH T0JI0€, C TIOITY MSCUCTBIMU KOPOTKHUMHU JIUCTHSIMH.

Berpeuaercst Ha 3aCONIEHHBIX, COJIOHIIEBATHIX M COJIOHYAKOBBIX MOYBaxX. YacTo mpuypoueHa K
BTOPUYHBIM 3aCOJIEHHBIM MecTooOuTaHusM. [losiBIeHHe MeTpOCUMOHMM B OOJIBIIMHCTBE CIyyaeB
CBSI3aHO C IacTOpaJbHOM JErpeccued WM C BTOPUYHBIM 3aCOJIEHMEM Y4acTKOB. Bcxombl
MOSIBIIIIOTCSI paHHEH BecHOM (MHOrna gaxke ¢ oceHu). JIetom oTpacTtaHue OObIYHO 3aMessieTcs, B
KOHIIE JIeTa WJIM B Hayaje OCEHH LIBETET, a B MEpPBOW MOJOBHHE OKTAOpPs IuiogoHocuT. K Havamy
3UMbI OHa OOBIYHO OTMHpPAET U OCTAIOTCS TOJBKO cyxue crednu. IIpogyKTHBHOCTh NETPOCUMOHHUU

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 26


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

He oueHb BbIcOKas 1,5-2,0 1/ra, omHako XHMMHUYECKHE aHalau3bl ITOKa3ald, YTO IMTaTeJIbHas
IIEHHOCTh TETPOCHMOHHH, B Ka4eCTBE KOpPMa, IO CPAaBHEHHIO C HEKOTOPHIMH COJISTHKOBBIMU
HECKOJILKO BEIIIIE.

I'maBHBIN KOpEeHb NETPOCHUMOHHMHU YIIYONISeTCs B MOYBY J0 3 CM M 3aT€M DPa3BETBISIETCS Ha
HECKOJIBKO JIaTepaibHBIX TSHKEH, yXOIAIIMX Ha TyonHy 35 cMm. [71aBHas Macca KOpHEBOW CHCTEMBI
COCpPEJIOTOYECHA B BEPXHHUX CJIOSIX MOYBBI. VIHTEHCHUBHOCTH TPAHCHHUpPAIMK HE3HAYMTENIbHA, U OHA
PE3KO YMEHBIIIACTCS OT UIOJS 10 CCHTIOPSI.

Bwisoo
Hrak, pacTutenbHbIN MMOKPOB ceBepo-3anaaHoil yactu AnmepoHa (CyMrauTcKuii MacCHB) U
foro-3anagHod 4vactu AmnmepoHa (I'apajarckuii palioH) 1O NPOXYKTUBHOCTH U  KayeCTBY
(UTOLIEHO30B HE CHJIBHO OTJIMYaeTcss OT oO0mero QoHa pacTUTENHHOTO ITOKPOBa BCETrO
ATIIIEpOHCKOTO TOJIYOCTpOBa B CBS3M C TeM, 4YTO TpyObl ['apamarckoro HeMEHTHOrO 3aBoja
cHaOXeHbl KaueCTBEHHBIMH (PUIBTPYIOIIUMU ycTpoiicTBamu, a CyMmrautckuii cynepdocdarHbiit
3aBoj Oosee 18 neT He paboTall, 4TO cKa3al0Ch HA KOJIOTMU OKPYKAIOILEH TEPPUTOPHH.
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Annomayus. PaccMaTpuBaeTcs paclpellelieHHE HAacCbhIIICHHBIX YITIEBOJOPOJOB B paspese
HIDKHEMEJIOBBIX U IOPCKHUX OTJIOXEHMH bopoBoro MecropokiaeHus, Bxomsduiero B Bocrouno-
CalyHCKYI0 CTPYKTYPHO-(OPMAIIMOHHYIO 30HY JIOKAJIBHOTO CXKaTUsi B BOCTOYHOM YacTh 3amajHo-
Cubupckoil cuHeknu3bl. V3ydeH marepuan KepHa pa3BeOYHBIX CKBaKMH. B Outymomzae mopon
METOJIOM XPOMAaTO-MacC-CIIEKTPOMETPUH YCTAaHOBJIEHO coziepikaHue yrieBonoponos (YB) cocraa
Cs—Cys0, BKIIIOYAs H-aJKaHbl, H30MPEHOUIBI, H-aJKUIOEH30Jbl, HadTanuHbI W (EHAHTPEHBI,
paccMmarpuBaeTcsl MOJIEKYJISPHO-MacCOBOE pacIpe/ielieHHe H-aJKaHOB, U30MPEeHOU10B. JIluTomnoro-
nerporpaduyeckas XapakTepHCTHKa MOPOJI BHINOJIHEHAa HA OCHOBE ONTHYeCKOW Mukpockonuu. I1o
pe3ynbTataM pacCMOTPEHHUS] COCTaBa YIJIEBOJAOPOAOB B IOPCKHX OTIOXKEHHMAX (QUKCHpyeTcs
3aMKHYTbII He(TerasoHOCHbIM KOMIUIEKC, BKJIIOYAIOIIMNA: MaTepUHCKHE MOpOAbI TIOMEHCKOH W,
BO3MOXHO, MAapbSHOBCKOM CBHUT, KOJUIEKTOp B BEpXax TIOMEHCKOM W HAyHAKCKOW CBWUT,
(o I0ymopsl: BBEPXY — MaphsSHOBCKAsl CBUTA, CHU3Y — pPaJOMCKas IMadyka XyJdocoBeickoil. B
KpaeBbIX YacTAX KOMIUIEKca (DUKCUpyeTcs MaJeHHue KOHLEHTpalUuu M oOenHeHue cocrtaBa YB,
XapakTepHoe s (puiabTpanuu. B MeNIOBBIX OTIOXKEHHMSIX OTMEYaeTcsi TPAaH3UTHOE MepeMelieHHue
HACBIIEHHBIX yIIIeBOA0ponoB 10 Cy M3 10pckoit 30HBI HedTenpospieHus. COCTaB M COAEp:KaHHE
Oosee TsoKeNbIX YB BappupyeT OT clos K CJIO0, SIBJISISICh, BEPOSTHO, (PYHKIMENH CHUHIC€HETUYHOTO
outymonga mopon. B paccmarpuBaeMbIX MECUaHMKaX MEJIOBBIX OTJIOXKEHUH YCTOHYMBO
(GUKCUpYIOTCS ~ HHM3KHE  KOHIEHTpAallUM  OKCTparupyeMblX OpPraHMYeCKHX  BeIIecTB, 0e3
CYILIECTBEHHOTO TpEHJa B Mpelenax pas3pes3a, YTO KOCBEHHO MOXKET YKas3blBaThb Ha OTCYTCTBHE
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TeOJIOTMYECKUX YCIOBUN [UJIsl HAKOIJICHUS YIJIEBOJOPOAOB W (OPMHUPOBAHUS HECTPYKTYPHBIX
3aj1ekell B HIDKHEMETIOBOM pa3pese bopoBol momaam.

Abstract. The distribution of alkanes in the Lower Cretaceous and Jurassic deposits of the
Borovoye oil field, which is part of the East Sabun structural-formation zone of local compression
in the eastern part of the West Siberian Plate, is considered. The core material of exploration wells
was studied. The bitumoid of rocks contains Cg—C4y hydrocarbons, including n-alkanes,
isoprenoids, n-alkylbenzenes, naphthalenes, and phenanthrenes, this is determined by
chromatography-mass spectrometry, and the molecular mass distribution of n-alkanes and
isoprenoids is considered. The lithological and petrographic characteristics of the rocks were
studied by optical microscopy. Based on the results of the analysis of hydrocarbons in the Jurassic
sediments, a closed oil and gas complex is identified, it’s including: the parent rocks of the
Tyumenskaya and possibly Marianovskaya formations, a reservoir in the upper Tyumenskaya and
Naunakskaya formations, fluid barriers — the Marianovskaya formation at the top and the
Radomskaya pack at the bottom. In the marginal parts of the complex, there is a drop in the
concentration and depletion of the composition of hydrocarbons, which is characteristic of filtration.
In the Cretaceous sediments, the transit movement of alkanes up to C,; from the Jurassic zone of oil
occurrence is recorded. The composition and content of heavier hydrocarbons vary from layer to
layer, probably a function of the syngenetic bitumoid of the rocks. In the considered sandstones of
Cretaceous deposits, low concentrations of extracted organic substances are consistently recorded,
without a significant trend within the section, which may indirectly indicate the absence of
geological conditions for the accumulation of hydrocarbons and the formation of non-structural
deposits in the Lower Cretaceous section of the Borovoye field.

Kntouegvie cnosa: 10pcKUil U MENOBOM KOMIUIEKCHI, H-aJIKaHbl, U30IIPEHOUIBI, pacipeaeieHue
YIJIEBOAOPOJIOB, MOJIEAb MEXIIJIACTOBOM MHUIpAlMM, BOCTOYHAs uyacTh 3anaaHo-Culupckoit
wiatgopmbl, BopoBoe MecTopoxaeHHE.

Keywords: Jurassic and Cretaceous complexes, n-alkanes, isoprenoids, distribution of
hydrocarbons, model of inter-layer migration, eastern part of the West Siberian platform, Borovoye
oil field.

Beeoenue

bopoBoe HedTssHOE MecTOpOXKAEHUE aJIMUHUCTPAaTUBHO PACHOJIOKEHO B BOCTOYHOW YacTh
XanTel-Mancwuiickoro aBToHoMHOro okpyra-fOrper (XMAO) B 250 km ot . HuxHeBapTOBCcKa U B
120 kM oT Onmkaillero HAacEeIeHHOr0 MyHKTa — TMocenka BaxoBcka. TpyaHOZOCTYNMHOCTH
BocTOYHOM 4acTh XMAO i NOpOMBIIUIEHHOTO OCBOEHHS OTpa3suWiach Ha KOMIUIEKCHOM
reoJIOTHYECKOM HM3y4eHMH 3TOoro paiioHa 3amagHo-Cubupckoit npoBuHuuu. B 40-50-x romax
IIPOLUIOTO CTOJIETUSI MCCIENOBAaHUS HOCHIIM PErHMOHAJIbHBIA PEKOTHOCLUPOBOYHBINA Xapakrep. B
3TOT mepuosa Oblla BBINOJHEHa Teojiornyeckas chemka Macmraba 1:1000000, nposeneHa
a’pomarauTHas cbemka macmrabda 1:2000000, rpaBumerpudeckas chemka macmrabda 1:1000000 u
aspoceiicmuaeckoe 3ouaupoBanne MOB macmtata 1:500000. B 80-90-e rozsl, ¢ ucmnonb30BaHuEM
HOBBIX JIaHHBIX CEUCMHYECKHUX PETHOHAIBHBIX HCCIEIOBAHUN, OBUIO YTOYHEHO TI'eOJOrMYEecKOoe
cTpoenne psna tomaneid: Bepxne-Cabynckoi, [Ipuosepnoit, FOxxno-Ilpuoszepnoit u nap. Ilo
pe3yibraTtaM OLIEHKU NepCHeKTUB HedrerazoHocHocTH, yueHbIMU (PoctoBues H. H. u np.) manbt
PEKOMEHJAllMK 10 JANbHEHIINM TIeoJI0ropa3BelouHbIM paboTaM — HEOOXOAMMOCTh H3YYCHHS
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noropckoro ocHoBanus [IpeabpeHuceiickoro ocamounoro dacceiina [1, 2]. B npenenax CabyHckoro
HedrerazonocHoro paitona Ilaiimyruackoit HedTerazoHocHoi obmactu (HI'O), Bmocnenctsuw,
BbIsIBJIEHO bopoBoe mectopoxaenue (Pucynok 1).
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Pucynok 1. Kapra-cxema He(Terazoreoiornieckoro paifOHUpOBaHHUS TEPPUTOPUU  XaHTHI-
Masncwuiickoro aBTOHOMHOTO okpyra: 1 — rpanunsl XMAO, 2 — rpanunst HI'P, 3 — rpannma HI'O, 4 —
mwiowmaas boposoro MecTopoxaeHus

B nenom Ilaiinyruackas HI'O mepcriektuBHa Ha HEe()Th B HUKHE-, CPEIHE, BEPXHEIOPCKUX
KOMIUIeKcaxX [3] M Maneo30MCKUX TeppuUreHHO-KapOOHATHBIX mopomax [4, 5]. HwmwkHemenoBwie
3aleXH He TMPOTHO3UPYIOTCS U3-3a XapaKTePHBIX OCOOCHHOCTEH TMOpoJa — 3HAYUTEIbHOU
HEBBIJICP’)KAHHOCTH 30HAJIBHBIX MOKPHITIEK [6, 7].

Ha texymuii MOMEHT npoMmbllUIeHHass HEPTEHOCHOCTh bopoBoii miomanu obecrieuuBaeTcs
10 80-90% BepXHEIOPCKUMH IJIacTaMu I0C6,' u H0C6,>. Ho mus ueneii He(TenoNCKOBOM
T€0JIOTUM OCTAIOTCS BaXXHBIMH BOINPOCHI 00 «OCHOBHOM HCTOYHHUKE» YITIEBOJOPOAOB 3aliexken
BopoBoro mecTopoxaeHus, nepcrnekTuBax He(PTEeHOCHOCTH HUXKHE- U CPEJHEIOPCKUX OTJIOKEHUI.
Bonbioil nHTEpEC NpeAcTaBiseT BhISCHEHNE BOIIPOCA T€PMETUUHOCTH MOKPBIIIEK U BO3MOXHOCTU
MUTpALlMU YTIIEBOIOPO/IOB IOPCKUX 3aJIekKe B MEJIOBbIE OTIOKEHHSI C IEPCIIEKTUBON 0OHApYKEeHUS
TaM 3aJIe)Kel HECTPYKTYPHOTO THIIA.

B pabote BbIsICHSETCS cXeMa BEPTUKAJIBHOIO NMEPEMEIICHUs YIIIEBOAOPOAOB OT HE(TIHBIX
3ajie)el B BBILLIE U HUKeNexalue oTaoxkeHus. CyliecTByIOLIU B Hepax MaccOOOMEH OIIEHUBAIH
IpU TOCJIONHOM HCCIEIOBaHUM HajA- U MOANPOAYKTHBHBIX CJIOEB TMOPOJA Ha COJAEp)KaHUE U
MOJIEKYIIsipHO-MaccoBoe pacnpenenenue (MMP) H-ankaHoB u u3onpeHounoB coctaBa Cg—Cyp. C
OIIPENETIEHHOW JOCTOBEPHOCTBIO YCTaHABIMBAETCA JAJBHOCTh IEPEMEIICHHUsS OpPraHMYECKHX
BEIIECTB U3 IPOAYKTUBHOM 30HBI B COCEAHHE IJIACTBHI.

B paccmoTpenue B3sThl 00pa3iibl KepHa pa3BeJOYHBIX CKBaXHH bopoast 7 u 9.

BbopoBast 7 nmpoAayKTUBHA B BEPXHEIOPCKOM 30HEe HE()TEHAKOIUICHHS U, MPEINOJIOKUTENbHO,
NEPCIEKTHUBHA B HECTPYKTYPHBIX 00bEKTaX HUKHEMEJIOBBIX OTJIOKEHUN. B I0pCKUX OTIOKEHHSIX Ha
HCCIIEIOBaHUS 0TOOpaHO 6 00pa3I0B KepHa: B IIPeesax BEPXHEIOPCKON 30Hbl HE(TEHAKOIIIIEHUS —
2 o0pasia, B HEMOCPEACTBEHHO MPUMBIKAIOIMNX K HEW BBIIIEIEKANUX CI0SX — 2 o0pas3ia u B
paifoHe mpennogaraeMoi HUXKelexkalled 30HbI HedTereHepauuu — 2 obOpasua. B MenoBbIx
OTJIOKEHHUAX 0TOOpaHo 9 00pa31ioB KepHAa METMOHCKOM CBUTHI.
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bopoBas 9 maxomurtcs 3a mpenenamu KoHTypa HedremposiBieHus. KepHOBBIM OypeHHEM
OXBay€Hbl TOJILKO OT/AEIbHBbIE (PPArMEHTHI IOPCKUX OTJIOXKEHHM, U3 KOTOPBIX Ha HCCIEIOBaHUE
oroOpaHo 7 00pa3IioB, OTHECEHHBIE aBTOPAMH K «yCIOBHO (DOHOBBIMY» IO CONEPIKAHUI0 HE(TIHBIX
YIJIEBOJIOPO/IOB.

Heghmezeonocuueckas xapaxmepucmuka oovexma ucciedo8aHull

bopoBasi miomaas B TEKTOHMYECKOM OTHOLIEHUM IpUypoueHa K CTpykType | mopsaka —
[TpiIbKapaIbKMHCKOMY — MeEraBally B  BOCTOYHOW yacth 3amagHo-CHOMpPCKOW — CHHEKIIH3BI
(Pucynok 2). Ilo otpaxkaromeMmy TOpU30OHTY b (KpOBIsS MapbsHOBCKOW CBHUTBI) CTPYKTypa
OKOHTypuBaeTcss uzoruricoi —2170 M wu mnpeactaBiasieT coO0OW aHTUKIMHAIBHYIO CKIIAJIKY,
OCJTIOKHEHHYIO HEOONIBIIIMMU KyToJlaMH. Pazmepsl cTpykTyphI 5,5%8,5 kM, amrumntyna 6onee 40 M.

3anagnas yacth Kapanpkunckoro BeicTyma u Kacckoro meramporu0a, MPUMBIKAIONIMX K
[IbipkapanbkuHcKkOMy MeraBaiy, mo B. C. CypkoBy OTHOCHUTCS K BOCTOYHOM 4YacTH 3amajHo-
Cubupckoil MInThl, I1e CYIIEeCTBYET CUCTEMa MOJOTUX HAJBUTOB M KPYIHBIX CABUTOBBIX OJIOKOB U
BxoquT B BocrouHo-CalyHCKyO cTpyKTypHO-hopManuoHHy0 30HY (CD3). dyHmaMmeHT 31ech
ciiokeH 3 Py3UBHBIMU OTIIOKEHUSIMU JAEBOHA U METaMOP(PUUECKUMHU TONIIAMUA HIKHETO MAaIe0305l.

Bocrouynas vacte KapanbKMHCKOTO BBICTYNA HM3-3a HEIOCTaTka (PaKTHUECKOTO Marepuana
UCCIIEIOBATENISIMUA TPaKTyeTcs Mo-pazHoMy. OHU CUMTAIOT, YTO ceBepHas yacTh KapaibKuHCKOTO
BBICTYIIA SIBJISIETCA IPOAOKEHUEM KPYINHOM BajooOpa3HOM CTPYKTYpbl — 3amaJHoOro Kpbuia
Cubupckoii margopmsl [8]. Ilo MueHut0 apyrux [9], 3T0 CaMOCTOATENBHBIN CBOJ, OTJAEICHHBIM OT
cTpykTyp Cubupckoii miathopmMbl Y3KUMH MErarnporuoamu, MpoLIeAInil CBOI0 CaMOCTOSTENbHYIO
HCTOPHIO T€0JIOTUYECKOTO Pa3BUTHSL.

[lo yrounennsiM nanubiM [10, 11] IlpulbKapadbKUHCKMI MeTaBal MOXXHO OTHECTH K
dbparmenTy ckiamguaroro ooOpamiieHuss CHOUpPCKOW TUIATGOPMBI, TPOAOIDKAIONIETO  IIETb()
Cubupckoro koHTuHeHTa. CBs3b JOKa3biBaeTcsi equHbiM ¢ Cubupckoit  mnargopmoit
JTOKeMOpHICKUM  (MPOTEePO30HCKO-HMKHEPU(DEHCKUM) KPUCTAIMYECKUM ocHOBaHueM [10].
Crpykrypa otHeceHa K bopooii C®3, CIOXEHHOH CpPaBHUTEIBHO TIIYOOKOBOJIHBIMHU
(OaTnaNbHBIMM,  KOHTMHEHTAJbHO-CKJIOHOBBIMH)  KPEMHHUCTO-TEPPUT€HHO-UYEPHOCIAHIIEBBIMU
tomuamu. He wuckitodaeTcst 3HaYMTENbHAs CTPYKTypHas (IO TEKTOHMYECKUM M (parmaibHbIM
IPUYMHAM) HEOJAHOPOJHOCTh B HIDKHEH 4acTH ocajoyHoro yexisa. Jloropckas yactb boposoit CD3
IpopBaHa JByMs MaccuBaMu TpaHHUTOB. Ilo ckBaknHaM (UKCHPYIOTCS Tejla M3BECTHSIKOB Majoi
MOIIIHOCTH, HE HCKJIIUYaeTCsi HX MeCcTHOe (GOPMHUPOBAHUE WIM BO3MOXHOE OIOJ3HEBOE
IIPOUCXOXKICHHE U3 Ooiee MEIKOBOAHOM yacTu 6acceiina (13 IIsuibkapamunckoit 30Hb1) [10].

Ilo HedrerasoreomornueckoMy pailoHHpoBaHHI0 bopoBoe HepTsIHOE MeCTOpOXICHHE
otHocuTcs kK CabyHckoMy HedTerazoHocHOMY paiiony [laligyrunckoil HeTera3soHOoCHOW 00nacTy.
XapakTepHbIMH 0COOEHHOCTSIMU pa3pe3a 0Cal0uHOro yexJya sBIstoTcs [6]:

—npeolialaHue B pa3pe3e Mesla KOHTUHEHTAIbHbIX OTJIOKEHUH;

—PE3K0€ YMEHBIIEHUE BBIAEPKAHHBIX 30HAJIBHBIX MOKPBHIIIEK B pa3pe3e HUKHETO MENA;

—OTCYTCTBHE alTCKOM (QJIBIMCKOM) TOKPBILIKH.

[IpombinienHas HepTeHOCHOCTh bopoBOil IUIOMIAM CBsI3aHA C OJHO3AJIEKHBIMU IJIACTAMU
FOC6,' u FOCG6,? (Bepxusist topa). [1o THITy 3aleXH ILUIACTOBBIE CBOLOBEIE. 3anexsb miacta FOCG,'
BCKpBITa Ha myOuHe 2219-2237 M. DddexTrBHas HedTeHaCHIIEHHAs MOITHOCTh 4,8 M. 3anexpb
mmacra FOCG,” BckpbiTa Ha TiybuHe 2242-2246 M. DddexTHBHAsS HedTEHACHIIEHHAsS MOIIHOCTD
2,8 M. Cpennsist mopuctocTh coctaniseT 18,5%, nedrenacoimennocts — 60%. [1o n3BnexkaeMbiM
3aracaM MECTOPOXJAEHUE OTHOCUTCS K MEJIKHM, 110 T€0JIOTUYECKOMY CTPOCHHUIO — MPOCTHIM.
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1 2 3

Pucynok 2. ®@parment «TekToHMYeCKOH KapThl HEHTpaldbHON uyacTu 3amagHo-CHOMPCKOW IUIUTHD),
noxa pepakier [nunsmana B. U., 3manosckoro H. U., Tloacocoroit JI. JI., 1998 r. [6] 1 — rpanuim:
reo0JIOKOB, 2 — IpaHHIbl TEKTOHUYECKUX 3JeMEHTOB | mopsangka, 3 — pexd ¥ uX NPUTOKH, 4 — OOBEKT
W3yUYCHHS

B memom mepcnexktuBbl HedrerazoHocHoctu Ilaiimyruackoit HI'O cBs3piBaloT wame c
OTJIOKEHUSIMH HIKHEIOpcKoro komruiekca. [lomocwl BwiknumHuBasg minactoB FOCOp u KOC6;; B
CIO)XHOM pefnbede JOIOPCKOTO OCHOBAHHUS 4YacTo OOpa3yloT JHTOJNOTO-cTparurpaduueckue
JIOBYIIIKH, BBISBIICHUE U OKOHTYPHBAHHE KOTOPBIX BO3MOXKHO TOJIBKO TPHU MPOBEICHUU AETANBHOM
ceficmopaspenku. O0a rmiacTa UMEIOT MOKPBIIIKA: PaJOMCKYIO Mavky rinH Haj miactoM KOCO o,
Torypckyto — Haj twiactom  FOCO;;. I[lopoasl 00ewX TMOKpHIMIEK OONATAl0T  OOJBIIHM
TeHEPAI[MOHHBIM MOTEHIIMAJIOM U MOTYT CIYKUTh MCTOYHMKOM Y B, MUTAIONIMX JTUTONOTHYECKHE
JOBYIIKH. MEHBIIMMHU TEPCIIEKTUBAMHU O0JIaJat0T OTIOKEHHsI BEPXHEIOPCKOTO KOMIUIEKCa, TaK Kak
3/1eCh 0a)KEHOBCKAsl CBUTA MEPEXOIUT B MAPhSIHOBCKYIO, OoJiee OSTHYIO TI0 3amacaM OpraHuYECKOro
BemecTna [12].

Ha BopoBoM ke MeCTOpPOXKICHUH OCHOBHBIE 3amachl 3aJieKH IJIacta FOC6,' cocrasmsior 10
88% Bcex m3BiIeKkaeMbIxX 3amacoB. O0a HE(TEHOCHBIX TIacTa IOC611 H IOC612 HUMEIOT CJIEAYIOIIne
TTOKPBIIIKH:

—CHHU3y — PaJIOMCKYI0 (MU TOTYPCKYIO, B 3aBUCHUMOCTH OT MECTa PACIOJIOXKEHUS) TMauKy
DIMH (MTOPOJIbI BEPXHEHW YacTH MAuyKH, MEPEXOMAsIINe B TEMHOOKpAIICHHBIE YITUCTHIE apTHILTUTHI
HU30B TIOMEHCKOM CBUTBHI, MPEANOIOKHUTEIBLHO, OONagaloT OONBIIMM TE€HEPAMOHHBIM
MOTEHITUATIOM 1, BO3MOXKHO, CJIY>KaT HCTOYHHUKOM YTJIEBOTOPOIOB);

)
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—CBEpXY — IVIMHBl MapbSHOBCKOM CBUTHI, JUISl KOTOPBIX, [0 CPAaBHEHUIO C Oa’KEHOBCKOM
CBUTOM, XapaKTepHbl YMEHBIIIEHHAss OUTYMHHO3HOCTh U MEHbIINE MPU3HAKU Y B-reHepanuoHHbIX
Bo3MOKkHOCTeH [13, 14].

YTOuHEHHBIE JaHHBIE MO CTPOEHUI0 bopoBoii cTpykTypHO-(hopmanmonnoit 3ousl [10, 11],
yKa3bIBalOIIMe B 1I€JIOM Ha mpeoOrnajaHue B HIDKHEW YacTU OCaJ0YHOTO ueXJia CPaBHUTEIHHO
[TyOOKOBOAHBIX KPEMHUCTO-TEPPUTCHHO-UEPHOCIAHIEBBIX KOHTHHEHTAIbHO-CKIOHOBBIX TOJIIb, HE
UCKJTIOYAIOT WX TEKTOHUYECKYIO U (palraibHyl0 HEOIHOPOIHOCTh. B 3THX yCIOBUAX pernoHaIbHbIC
MOKPBIIIKK IOPCKOTO HE(PTEHOCHOTO KOMILIEKCA MOTYT OKa3aThCsl HEAOCTaTOYHO 3(P(PEeKTUBHBIMU
dbmonnoynopamu. B npenenax bopopoit CD3 Bonpockl popMUpPOBaHKS HECTPYKTYPHBIX 3aJICKEH B
HUKHEMEJIOBOM pa3pe3e U B JOIOPCKOM 30HE KOPHI BBHIBETPUBAHUS HEJb3Sl CUUTATh PEIICHHBIMU,
0e3 JeTaJbHOr0 M3Y4eHUsS] MEXKIUIACTOBBIX MUTPAIIMOHHBIX MOTOKOB YITIEBOAOPOIOB U3 M3BECTHBIX
He(TSAHBIX 3aJie)Kel, B TOM YUCIIe Ha bOpOBOM MECTOPOKICHUH.

Memoouka uccnedosaruil

BemiecTBeHHBINT COCTaB KEPHOBOTO MaTepHayia OINpeAesisId  Ha  MOJSPU3aLUOHHOM
mukpockorie [IOJIAM 2-213M. I'panynomerpuuecKkuii aHajau3, COAepKaHUE TMEeCYaHou (paxium,
HaJW4Me B MOPOAE OPraHMYECKHX OCTATKOB U CTEMEHb UX COXPAHHOCTU BBINOJHSIN B HUTH(aX,
ONTUYECKUM MeToZioM. JIJis nccineqoBaHuii METOJaMU OPTraHUYECKOM TEOXUMHH MPOOBI N3METbYaIn
Ha JIA0OPaTOPHOM 00OPYIOBAHHH 10 3€PHEHUS 2 MM U MCHEE.

H-ankanbsr u uzonpenounnst cocraBa Cg—Cygo BBIACISUIM ABYKPATHON XOJOTHOM SKCTpaKIUEH
cMechl0 H-rekcaH-xjopodopm (8:2 00.) ¢ omenennoit [15, 16] moaHOTON U3BIEYCHHS yKa3aHHBIX
yreBogopo1oB 10 90-95% u nmpenu3noHHOCTHIO B YCIOBUAX 3KcnepuMenTa 30% st cyMMapHOit
koHmeHTparuu ankanoB 0,015 mr/kr u 20 % mus cymMapHOW KOHIGHTpamuu 1,3 Mr/kr, ¢
MUHHMAJIBHBIM MpeesioM oO0Hapy)eHus oTAeabHbIX KoMmoHeHToB 0,005-0,010 mr/kr.

Ananuz eeoxumuieckux OaHHbIX

Peectp u Kkparkass JUTONOrMYEcKas XapaKTePUCTHKA HCCIEIyeMbIX 00pa3LioB KepHa
npuBefeHa B TabGmume 1. ['pynmoBoil cocTaB yriieBOAOpPOJOB B oOpasmax, a TakKe 3HAuYCHUS
HEKOTOPbIX Han0oJiee KOHTPACTHBIX pacyeTHBIX MapamMeTpoB — B Tabmuie 2.

B o0pasuax oueBMIHO (UKCUpPYETCS BO3MOXHas HepTereHepHpyrolas TOJIA — HU3bI
TIOMeHCKOM ¢BUTHI (0Opasubl b7 05, B9 06) — st apriyiuToB KOTOPOH XapaKTepHBI BHICOKHUE U
CpeHHE KOHIIEHTPAIMM JKCTPAarMpyeMbIX MAaJIONOJSPHBIX OpPraHMYECKHUX BEILIECTB B pas3pese
FOPCKUX OTJIOKECHUH.

Haynakckasi cBUTa, IpUMBIKaIOLIasi CBEpXy K TIOMEHCKOM, SIBIsIETCS 30HOW HeTenposiBIeHHs
B npenenax boposoii 7. KoHleHTpanuy yrineBogopoaoB B aJ€BPOIUTAX U NIECYaHUKAX B OTOM 30HE
BEJIMKHU, HO HECKOJIbKO HUXKE, YEM B TFOMEHCKOI CBHUTE: HACBIIIEHHBIX — 5—9 MI/KI, apOMaTH4eCKHX
— 0,9-1,0 mr/kr. «YcinoBHO (OHOBBIE» KOHLEHTpauuu YB B mpenenax 30HbI HEPTEHOCHOCTH,
¢dukcupyemas no kepny boposoit 9 (b9 04, B9 05), cpaBHUTENEHO HEBEIMKH U COCTABISIOT JJIsS
HachlleHHBIX Y B B npeaenax 0,8—1,1 mr/kr, nis apomaruueckux — 0,02—0,80 Mr/kr.

Kpome TromeHcKkol, HepTereHepupyromeil MoKeT SBISATHCS MapbsiHOBCKas cBuTa. B bopoBoit
7 ee oOpasipl HE MPECTABIEHBI, HO B «yCIIOBHO (DOHOBOI» CKBaknHE bopoBas 9 ciou aprusiiinToB
u aneBponuToB MapbsHOBckoW cBuUTHl (B9 01 uw B9 03) mo komudecTBy JKCTparupyemMoro
outymounsa B 2 pa3a NpoJyKTUBHEE TIOMEHCKHX oTioxeHu# (Tabnuua 2, Pucynok 3).
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Tabmuna 1
KPATKASA XAPAKTEPUCTUKA OBPA3IIOB KEPHA
PA3BE/IOUYHBIX CKBAXHWH BOPOBOU TUIOIIA I
Boposas 7 Boposas 9
Ne | HIudp | Crura (mauka), mact/ Kparkoe | Uutepsan | Ne | ludp Csura(mauka), mact / Wurepan
n/n |oOpasual  JMTOJOTMYECKOE ONHMCaHHE otbopa, M | nm |oOpasnal Kparkoe nuTou. onucanue orbopa, M
MenoBble OTIOXKEHUS MenoBble OTJI0KEHUS
1 b7_42 | Meruonckas (K;), BCog-BC6y5 / 1957+1958 OO0pasIrsl OTCYTCTBYIOT
2 B7 41 | IlecuaHuk cephlif, CPEHE3EPH., 1960+1961
3 b7 32 ¢11a00CIIEMEHTHPOB., BOJOHACHIIIL. 1962
4 B7 31 | C OpOCIOSMH PaCTHUTEIBLHOTO 1965
5 b7 22 | AeTpuTa 1967
6 b7 21 | Meruonckas (K;), BCog-BC6y5 / 1967,2
Aprujut
7 B7_13 | Meruonckas (K;), BCog-bC6y5 / 19722
[ecuanuk cepslit...(CM BhIIIE)
8 b7_12 | Meruonckas (K;), BCog-BC6y5 / 1975
ApPTWIUTHAT CephIid, INTTYATHII
9 B7 11 | Meruonckas (Ky), BC6g-BC015 / 1977
[NecuaHuk cepblif C TOHKHMH
MIPOCIIOSIMHU APTHIUTATA
IOpckue oTnoxxeHus IOpckue otnoxenus
OO0pa3sIsl OTCYTCTBYIOT 1 B9 01 | Mapesnosckas (Js), FOC6q / 2269
APTrUUTAT TeMHO-KOPUYHEBBIH,
OUTYMUHO3HBIH, ININTYATHII
2 B9 02 | Mapesanosckas (Js), FOC6q / 2271
Ilecuanuxk cepslit,
CLIEMCHTUPOBAHHBII
3 B9 03 | Mapesrosckas (Js), FOCGq / 2272
IIpocnolika aneBposuTa ceporo, B
BEpXHEH 4acTH KOPUUHEBOTO
10 | B7_01 | Haymakckas (J5), FOC6," / 2217 4 B9 04 | Haymakcxas (J3), F0C6,"/ 2273
ATICBPOJIHT CEPBIiA, 3ePHUCTHIN C APTHUTAT CepBId, ITUTIATHIH, C
BKJIIOY. IUPUTA TOHKHAMH JIMH30BUTHBIMH
11 | B7_02 | Haymakckas (J;), FOC6," / 22175 TIPOCIIOMKAMHU 1ECYaHOTO
[epecnanBanue aleBpOIUTA CB.- Matepuaia, BKI0Y. IHPUTA,
Ceporo, aprujiuTa TEMHO-CEPOro PacTHTEIILHOCTH
12 | B7_03 | Haymakckas (J5), F0C6," / 22188
AneBponuT HeTeHACHIICHHBIN
13 | B7_04 | Haymaxcxkas (J;), FOC6," / 2221 5 | B9 05 | Haymaxckas (J5), FOC6," / 2276
[ecuanuk OypsIii CpeHE3EpH., ITecuanuk cepblit,
He(TEHACHIIICH, C BKIIOY. TUPHUTA, MEJIKO3EPHUCTBIH, ¢ IPOCIONKON
MIPOCIIOSIMU PACTHUT. IETPUTA U apruiunTa 6e3 MpU3HAKOB
apriUInTa He(TenposIBICHHS
14 | B7 05 | TromeHnckas (J,), FOC67.9/ 2463 6 B9 06 | Tromenckas (J,), FOCOg.7 / 2485
AprujuIuT TEMHO-CEPBIH, APruuUINT Cephli, ¢ IPOCIOAMU
MACCHBHBIH, C BKITIOUCHUIMH mecd. Ceporo, MeJIKO3epH.
YIIIUCTBIX OCTATKOB QJIEBPOJIUTA, YTJIsl Y4EPHOTO
7 B9 07 | Tromenckas (J;), OC6g7 / 2493
[Tecuanuk cepblii MENKO3EPH.,
QIICBPUTHCTHIH, C TIPOCIOAMU
KOPUYHEBOT'O apTUJUINTA, PACTHUT.
OCTaTKH yrie(uIupoBaHbI
15 b7 06 | Xynoceiickas (Pamomckas)( Jy), 2470 O6pasIpl OTCYTCTBYIOT
IOCByy / Aprusutut Oesblii,
TUTUTYATHIA, C MEIKAMH JTHH3AMK
erMHMCTOi’I nopo/ibl, HAMbIBAMHU
3€PHHUCTOrO MECUYAHUKA CB.-KOPHYH.
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Pucynok 3. PacnipezerneHne ankaHOB HOPMAIBHOTO W M30MPEHOUIHOTO CTPOCHUS B pa3pese IOPCKHX

OTJIOKEHUH «yCJIOBHO (DOHOBOI» CKBakmHBI bopoBas 9. 1-2 — crparturpaduueckue oTioxkeHus: 1 —
BEPXHEIOPCKOI'0 BO3pacTa, 2 — CPEIHEIOPCKOTO BO3pacTa; 3—5 — IMOpoJbl Pa3sHOrO JHUTOJIOTHYECKOTO
cocraBa: 3 — IMECYaHUK, 4 — aJeBpPOJUT, 5 — apruuuT; 6 — OuopasHOCTH; 7 — KOHICHTPAIMH

YIIIEBOAOPOIOB B NIECHaHUKaX (a), aneBpoiutax (0), aprusumrax (B); 8 — pas3phlB MIKaJbI
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Pucynok 4. PacnipeserneHne ankaHOB HOPMAIBHOTO W M30MPEHOWIHOTO CTPOCHUS B pa3pese IOPCKHX
OTIIOKEHUH ckBaxxuHbI bopoBas 7. 1-2 — cTpaTurpaduueckue oTioxeHus: | — BEPXHEIOPCKOT'O BO3PaCTa,
2 — CpEeIHEIOPCKOTo BO3pacTa; 3—5 — MOpoJbl pa3HOTO JINTOJIOTHYECKOTO COCTaBa: 3 — MecyaHuk, 4 —
aNeBPOJIUT, 5 — apruwumr; 6 — OHOpa3HOCTH; 7 — KOHIEHTPAIMU YTIIEBOAOPOJIOB B TecHaHUKax (a),
ajeBposintax (0), apruyuinrax (B); 8 — pa3psIB MKkl 9 — HedTenposBIcHHE
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Hwxe TIOMEHCKHX OTJIOKEHUH HAaXOAATCS DIMHBI PAJOMCKOM MauyKu, KOTOPhIE HA HACTOSLIUN
MOMEHT MpPAaKTHYECKH HE 001alaloT MOTEHLHATIOM YIJIEBOJOPOJOB (KOHIIEHTpAIUsI HACBIIICHHBIX
YB — 0,9, apomarraeckux — 0,042 MI/KT B 3KCTparupyeMoMm OUTYMOUJIE).

Hacelennple  yriaeBOmOpoasl B IpefelaX IOPCKUX OTIOKEHUH HMMEIT OWMOoJalibHOE
MOJIEKYJISIpHO-MaccoBoe pacnpenencaue (MMP) H-ankanoB (PucyHok 4). B ToMeHCKOW CBUTE
MOBBILIECHO COJIEP’KaHUE TOMOJIOTOB JIerKUX H-aikaHoB Cjs g, a B 30HE He(DTEHAKOIIEHUS — B
[IECYaHUKAX W aJIEBPOJUTAX HAYHAKCKOM CBUTHI — DPABHOBEPOSTHO IPUCYTCTBYIOT TSXKEIbIE U
Jerkue H-ajkaHsbl 10 Cs BKIIOUUTEIBHO.

B nenom Ha BopoBoil miomanu 30oHa HeTenposBiIeHUS B MpeaenaX IOPCKUX OTIOKEHUU
MOKET paccMaTpUBaThCS KaK 3aMKHYTHI HEe()TEHOCHBIH KOMILUIEKC, BKJIIOYAIOMIMM MaTepHUHCKUE
MOPOIbI, KOJUIEKTOP U (pIrouA0yopsl. B sepxueti wacmu 301wl Heghmenarkonenus: (oopazen; b7 01)
HAyHaKCKasi CBUTA OKa3bIBaeTCs IJIOTHO 3aleyaTaHHOW. B 3TOT cll0il HACBHIIEHHBIE YITIEBOIOPOIbI
MIPOHUKAIOT B OYEHb MaJIOM KOHIEHTpauuu (10 1 MI/Kr), y3kuM HaOOpOM TOMOJIOTOB — 3TO JIETKHE
H-ankaHbl Cip o0 (PucyHok 4). 3pech ke ¢ukcupyercss majJeHue KOHLEHTPALMU OTHOCUTEIBHO
MOJISIPHBIX ()EHAHTPEHOB U HAPTATMHOB MO CPABHEHUIO C COCETHIMH HIDKEIEKAIUMH IIacTaMu. B
HudiCHel udacmu 30ubl Hepmenaxonnenuss (obpazeny b7 06) — pamoMckas mayka — TaKxKe
bukcupyetcs pe3koe MajJieHue KOHIEHTPAlUU U o0eIHeHne cocTaBa ¥YB 1o TsukenbIM U HOISPHBIM
KOMITOHEHTaM, XapakTepHOE i MHKPOIOPOBOM (UIBTpAllMU B BOJOHACHIIIEHHOW Cpele WiIH
maddysun [17]: HakarumBaeTcs y3kuid Habop H-anmkaHoB Cip oo (PucyHok 4), mamaer comepkaHue
(dbeHaHTpEeHOB U HAPTAIMHOB — TMapameTpbl Zaink/Xd, Xank/ XH¢ pactyt B pa3sl (Tabmuma 2).

MenoBoil pa3pe3 JOCTaTOYHO HAAEKHO IKPAHHPOBAH OT IOPCKUX OTJIOKEHUU CIIaHI[AMU
MapbsIHOBCKOM CBUTHI. MccienoBaHusi OpraHM4eCcKOro BEIIeCTBa MECYaHWKOB METHOHCKOM CBUTHI,
OmmKalIMX K MapbhsSHOBCKMM apruiumraM (ckBaxkuHa bopomas 7, oOpasust b7 11, B7 13)
[IOKa3bIBAIOT, YTO YIJIEBOJOPO/Ibl U3 BEPXHEIOPCKUX 3aJI€KEH CIo/la MPAKTUYECKU HE MPOHUKAIOT —
cofiepaHue IKCTPArupyeMbIX OPraHMYECKHX BEIIEeCTB OKOJO 10 MI/KT, B KOTOPBIX HACBHIIIEHHBIX
YB — mna ypoBHe 1,00-1,15 wmr/kr. MurpanuoHHble MapamMeTphl COCTaBa H-aJKaHOB W H-
ankmwioeH300B  LHANKCy 1o/ZHATKCy9 36 U XHABCy 13/ZHABC 9 34, OOBIYHO pacTymme B
HaIpaBJIE€HUN MUTpAIMM, TAKK€ HE TMOKA3bIBAIOT HAJIUYME CYIIECTBEHHON MHTrpanuu HEPTSHOro
BelIeCTBa U3 MapbsHOBCKOW cBUTHI (00paszubl b9 01, B9 02 u B9 03) (Tabnuma 2). ITokazarens
00CTaHOBOK ocaakoHakoruieHus [Ip/dT B HUKHEMETOBBIX U IOPCKHUX OTIOXKEHHSIX B CPETHEM
paznuuaercs B 1,2—1,5 paza, 4To Takke YKa3blBaeT Ha Pa30OIIEHHOCTh FOPCKOTO U MEJIOBOTO
paspesa, OTCYTCTBHUE CYIIECTBEHHBIX NIEPETOKOB opraHudeckoro emectsa (Tadmwuia 2, Pucynok 5).

HekoTopoe MexIiactoBoe NpPOHUKHOBEHHE HE(PTAHBIX YIVIEBOAOPOIOB M3 IOPCKUX
OTJIO)KEHUH B MEJIOBBIE BCE K€ MMEETCS, HO Ha COCTAaBE€ OPraHMUYECKOrO BEUIECTBA IOPOX 3TO
OTpaXaeTcs HE3HAYUTENIbHO. Jlerkue MUTparMOHHOCIOCOOHBIE TIOMOJIOTHM H-aJkaHOB 10 (oo
(UKCUPYIOTCS IPAKTUUECKHU BO BCEX MCCIIEOBAHHBIX 00pa3liax METMOHCKOHN CBUTHI, Kpome b7 41
(Pucynox 6). na campix Hikenexkammx oOpasuoB mnecyanuka (b7 11, B7 13) xapakrtepHo
pacmpezeneHue H-alKkaHoB, cxonHoe ¢ 30H0i HedTenpossnenus (b7 01, b7 05, B9 02). Beepx o
paspe3y, BO3MO)KHO, IE€peMeNIaroTcsl Jerkue H-ajnkaHbl 10 Cpo. CocTaB H-aJIKaHOB ITOCTOSIHHO
MEHSIETCS B 4YacTH TSDKENbIX KOMIOHEHTOB (51—Cse, oOoramasch wid oOOeIHASICh HUMH, B
3aBHCHMOCTH OT COCTaBa CHHI'€HETUYHON OPraHUKH TPAH3UTHBIX CJIOEB.

WHTepec mnpexacraBiaseT IUlacT CpelHE3epHUCTOro mnecyanuka b7 41, B koTtopoM 10
HEU3BECTHBIM MPUYMHAM CKOHILIEHTPUPOBAHBI TsKeNble Ci7.3¢ U MOUYTU MOJHOCTBIO OTCYTCTBYIOT
JIerkue romojioru ankaHoB. [lo maHHBIM meTpou3MUecKUX HCCIeA0BaHUM, HUCCIETyeMbIl CIoi
o0na/aeT yHUKAJIBHOW Ta3ompoHHIaeMoctbio B 1232-1356 mJl, uro B 5 pa3 BbImIe, 4yeM B
HIDKeNeXalux (cpeanee 3HaueHue it uatepBana 1962—-1967 m — 270 m/l) u 2-3 pasa Bbllie, 4yeM
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B BBIIIEISKAMUX (CpenHee 3HaueHue il mHTepBaa 1957-1960 m — 601 mJl). DTor mmact
MecyaHuKa NpoImyckaeT depe3 ceds Jerkue u cpeiHue Mo Maccam YB, 3aaepxuBas
BBICOKOMOJIEKYJISIPHBIE. DTO TIOATBEPXKAAET TaKXKe IIOJIHOE OTCYTCTBHE B 00pasle JeTy4Hux
HapTanmuHoB Cio ;2 M HaIWYHE KPYMHBIX MOJIEKY1T (heHaHTpeHOB. MMeromuecss B JaHHOM cJoe
TsDKeIbIe TapauHbl criocoOHb! MU GYHIUPOBATh B COCEAHME TIJIACTHI KaK BBEpX Ha 1 M (BBIIIE HE
(buKcHpyeTcsl M3-3a OTCYTCTBHS OOpasloB), TaK WU BHU3 (B CJIOAX HAa 5 M HIDKE) MO paspesy
(Pucynox 6).

Pacnipenenenue H-aJkaHOB B pa3pes3e MOpOA MOKasbIBaeT, 4To romosoru cocraBa Cio—Cyj
MepeMEeNIaloTcsl MO pa3pe3y AOCTaTOYHO CBOOOAHO Ha PACCTOSIHHME HECKOJNBKUX COT METPOB.
OcHoBHast mpenmnonaraemass ¢opMa IepeMelIeHus HeOOJbIIOro  KOJIMYecTBa  He(TAHBIX
YIJIEBOZOPOIOB Y€pe3 PEerHOHAIBHBINA (DIIOMI0YNOpP U3 IOPCKOTO B MEJIOBOM KOMILJIEKC — ra3oBas
win maposast (paza, ra3oBeie pacTBOpbl. Ecnmu Obl mepemenieHue ObUIO B BHUIE MHKPOIIOPOBOM
(buIpTpanK B BOJHOM PacTBOPE, TO MepemMentancs Obl 6osee mHupoKkuii Habop He(PTIHBIX BEIIECTB.
B namem ciyyae mo cinosiM MOpoJ| yHAcjelIOBaHO MepenaroTcsi Tonbko KOMIOHEHThl Cio—Cy, a
COCTaB apOMATUYCCKUX ¥ TSDKEJIBIX TOMOJIOTOB H-2JIKAHOB B TMECUaHUKaX u3MeH4HB. [lo-BuamMoMy,
TSDKEIIBIC aJIKaHBI, AIKMIOCH30JbI U TOJIUIIMKIOAPOMATHICCKUE YITICBOOPOIBI C YHCIIOM aTOMOB
yriepoga Beimie C;; — OCHOBHAs 4acTh CHHIEHETHYHOTO OWUTyMOHWAA TMOPOA — HAaXOAATCA
OOJBIIIYI0 YaCTh BPEMEHHU B aICOPOMPOBAHHOM COCTOSIHUM W HE MUTPUPYIOT HAa HE3HAYUTEIbHOE
paccTosiHuEe MEXY CIOSIMH TTOPOJT M3y4aeMOoro pas3pesa.

B cpennem, B unTepBane tuiactoB bCOs—bCO;5s Mernonckoir cBuThl Ha BopoBoi#l 1uromau
KOHIIGHTpAIIUs KCTPArupyeMoro MOABMKHOTO OMTymMoua Oosiee HU3Kas, 4YeM B IOPCKOM paspese.
CylecTBEHHOTO TPaJAHeHTa KOHLEHTpaluid He (UKCHUpYETCs Jake BOIU3U CIIOEB C MOBBIINICHHOMN
[JIMHHU3AIMCH, 9TO B 00IIEM MOATBEPKIACT 3asBICHHBINA paHee Te3ucC [6] 0 ci1aboil BBIIEPKAaHHOCTH
30HATBHBIX TIOKPHIIMICK B pa3pe3e HUKHETO MeJla W ONpPENeNsieT OTCYTCTBHE 3/1eCh HE(TSIHBIX
3aJIeKEN.
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Pucynok 6. Pacnipesenenue akaHOB HOPMaJILHOTO W M30TPEHOUIHOTO CTPOCHUS B pa3pe3e MEJIOBbIX
OTJIO)KEHUH CKBaKWHBI bopoBast 7. 1 — OTIOXEHHS HIDKHEMEIOBOTO BO3pacTta; 2—4 — MOpoJabl pa3HOTro
JIUTOJIOTHYECKOr0 COCTaBa: 2 — IECYaHHK, 3 — aJeBPOJIUT, 4 — aprujuiuT, 5 — OuopasHocTH; 6 —
KOHIICHTPAI[MK YTJICBOIOPOIOB B ITeCYaHUKaXx (), aneBposutax (0), apruumrax (B); 7 — pa3pbiB HIKAJIbI
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B wmemom mo pe3ympraraM HMCCIENOBaHMS IOPCKMX W MEJOBBIX mopoa bopooro
MECTOPOXKICHHUSI MOXET OBbITh MPEJIOKEHA CIEAyIolias MOJeidb MEXKIUIACTOBOM MUTpaluu U
pacnpezeneHuss He(TIHBIX YIIICBOAOPOIOB.

1.B IOpCKHUX OTJIOXKEHUSX (HUKCUPYETCS 3aMKHYTHIH He(TEra3oHOCHBIH  KOMILIEKC,
BKJIFOYAIOIIMI MaTepUHCKUE MOPOJbI TIOMEHCKOM M, BO3MOYKHO, MapbsSHOBCKO CBHT, KOJUIEKTOP
3aXBaTbIBAIOIIMNA BEpXUM TIOMEHCKOM W HAayHaKCKyld CBHUTBI M JIOCTaTOYHO HAJICKHBIE
(ITFONIOYTIOPBI: BBEPXY — MapbSHOBCKasl CBUTA, CHU3Y — PaJIOMCKas Tadka Xy/lI0CoBeHCKoi. Bupl
MEXKIIIACTOBOTO TMEPEMEIIEHUsT YIIIEBOJOPOIOB B Ipenenax 30HbI — auddy3uss U BCIUIBIBAHUE.
BcemiibiBaroT kK BepxaMm CHCTEMbI IPEUMYIIIECTBEHHO HACBIIIEHHBIE, HA YTO YKa3bIBAE€T 3HAUYUTEIBHOE
(B pasbl) Bo3pacTaHue MmapameTpoB, Xank/XH@, Zank/Z®D. B kpaeBbIX CIIOSX KOMILIEKCA
bukcupyeTcsi pe3koe MajeHHe KOHIIGHTpallMu W o0enHeHue cocTaBa YB, xapakrepHoe s
buIbTpaIy — HaKaruIMBaeTCs y3Kuii Habop H-ankaHoB Cjp »;, MAgaeT couepikaHue OTHOCUTEIBHO
MOJIIPHBIX (PEHAHTPEHOB.

2. JIn1  MENOBBIX OTJIOXKEHUH XapaKTEPHO TPAH3UTHOE MEPEMEIICHUE HACBIIIEHHBIX
yroieBonoponoB 10 Cp; W3 FOPCKOW 30HBI HEPTEIPOSIBICHUS. PernoHanbHBIA (QIIIOHIOYTIOp —
MapbsiHOBCKasi CBUTa — HE CIOCOOHa yaepkarh ganHbid psag YB. [lo paspesy, Onmmxaiime
uccieayeMble 00pasibl MOPOA METUOHCKONW CBUTHI HAXOSATCS BBIIIE MAPhIHOBCKOTO (pIronoymnopa
Ha 200-250 M, HoO mo MMP nerkux H-ankaHoB Cjy; OMU3KH TIOMEHCKOW CBUTE, MO COCTaBY
apoMarndeckux — HedTsaM HayHakckoi cBUTHL. CocTaB W cojaepkaHue Oosee Tskelbix YB
BapbUPYIOT OT CJIOS K CJIOK0, SIBJISISICH, TO-BUIUMOMY, (DYHKIMEW CHHITCHETHYHOTO OWUTyMOWIa
nopon. Tsxkenbie KOMIOHEHTHI H-alikaHOB (Cpp M BBIIIE) MEPEHOCITCS B COCETHUE CIIOM Ha
paccrosiHue He Ooyiee 5 M BHM3 IO paspesy; BBEpX IMEpeMelleHue HAET, HO H3-32 OTCYTCTBUSA
MOIXOASIINX 00Pa3IOB PACCTOSTHUE HE OTPENIEIICHO.

Bv1600wb1

B npenenax bopoBoii momany OPCKHE U MEJIOBBIE OTJIOKEHUS MOTYT pacCMarpuBarbcs C
HE(PTETeOTOrMYECKON TMO3UIMU KaK CaMOCTOSITENIbHBIE, CYIIECTBEHHO Pa300IIEeHHBIE KOMILJICKCHI.
[To naHHBIM KcCIEI0OBaHMS OPraHUYECKOTO BEIIECTBA OPOJ] YCTAHOBIIEHO CIIEAYIOLIEE.

1. B mpenenax IOpPCKUX OTIOXKEHHH (uUKcUpyeTcs OMMONAIbHOE MOJIEKYISIPHO-MacCOBOE
pacrnpeneneHue H-aJIkaHOB, YTO IIOATBEP)KJAET W3BECTHBIE JIaHHBIE O IPHUHAJICKHOCTH
OpPraHUYECKOTO BEIIECTBA MPUOPEHKHBIM KOHTUHEHTAIbHO-CKJIOHOBBIM (pariusim.

2. KOpckas 30Ha HedTeHakoIUieHUs (UKcUpyeTcs B Tpeesiax HayHaKCKOM CBUTBHI.
ITpoHnKHOBEeHNE HEPTAHBIX KOMIIOHEHTOB B BBIIIE M HIJKEJIEXKALIME TPUMbIKAIOIINE OTIOKEHHS He
3HAUUTENILHO U CONPOBOXKIAETCS SIBICHUSAMU (QUIBTPAlMOHHON AuddepeHnanuy: HakarmiuBaeTcs
y3kuit HaOop H-ankaHOB Cip 9, MamaeT comepkaHue (eHaHTPEHOB U HA(TAIMHOB — MapameTpbl
Yank/X®, Xank/ XHd pactyT B pasbl.

3. MapbsiHOBCcKass ~ cBUTa, B Ipenenax bopoBod  1uiomanu, KpoMe€ — BO3MOXKHOM
He(TEeNPOU3BOAALICH, BBIIOIHSAET POJIb HEMJIOXOTO0 PErMOHAIBHOIO (IIIOUA0YIIOPa, Pa300IIaoLIero
IOPCKHE U MEJIOBBIE KOMIUIEKCHI TIOPO. YIIIEBOIOPOIbl U3 BEPXHEIOPCKUX 3aJIEKEH NMPOHUKAIOT B
MEJIOBbIE OTJIOKEHHS B MAJIOM KOJMYECTBE U B OTPAaHUYEHHOM HAaOOpe KOMIOHEHTOB — B OCHOBHOM
anKaHbl ¥ alKI0eH307b1 10 Cyo. CocTaB U copepKaHUe TSKEJIbIX KOMIIOHEHTOB H-aJIkaHOB Cy1—Csg
IIOCTOSIHHO MEHSIETCS, BEPOSTHO, B 3aBHCHUMOCTU OT COCTaBa OpPraHMKU TPAH3UTHBIX CIIOEB.
ITokazarens 00CTaHOBOK ocajkoHakoruieHUs: IIp/@T B HUIKHEMENOBBIX M IOPCKUX OTIOKEHHIX
CTaOWIBHO paznuyaeTcs B cpennem B 1,2—1,5 paza.

4. Jlerkue romonoru H-ankaHoB cocTaBa Cjp—C,j, BEpOSTHO, MPOHUKAIOT B HIKHEMEIIOBBHIE
MOpOABl M3 BEPXHEIOPCKOW 30HBI HE(PTEHAKOIICHHWS M IEPEeMEINaloTcs BBEpX IO pazpesy
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JOCTaTOYHO CBOOOJAHO HAa pacCTOSHUE 10 HECKOJIbKUX COT METPOB, MPEINOJI0KUTEIBHO, B
razoo0Opa3zHori (aze. bonee Tsokensie YB BapbupylOT OT C€lOsi K CJOH, SBISISICh, BO3MOXKHO,
COCTABJIAIONIEH CHHT€HETHYHOTO OUTYMOUAA TOPO/I.

5.B mecyaHumkax METHOHCKOW CBUTBHI YCTOHYMBO (DUKCHPYIOTCS HU3KHE KOHIICHTPALUU
JKCTparupyeMmbix opranudeckux pemiectB (10-50 mr/kr), 6e3 cylecTBEHHOTO TpeHJa B Ipeaenax
paspesa, 4To KOCBEHHO MOXKET yKa3bIBaTbh Ha OTCYTCTBUE I'€OJIOTMYECKUX YCIOBUM JUIsl HAKOIUICHHUS
YIJIEBOAOPOIOB M (OPMHUPOBAHUS HECTPYKTYPHBIX 3alie)Kell B HM)KHEMENIOBOM paspese boposoii
ILJIOIIAIH.
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OTXOJbI HE®TETA30BOI'O KOMILIEKCA KAK TEXHOJOT'MYECKHI
NHAUKATOP 'EO9KOJJIOI'MYECKOI'O COCTOsAHUSA PETHOHOB POCCHUH
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OIL AND GAS COMPLEX WASTE PRODUCTS AS TECHNOLOGICAL INDICATOR
OF GEOECOLOGICAL CONDITION OF RUSSIA REGIONS
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Annomayua. B npeanaraeMoii myONuKaMy 3aTparuBaeTcs BOIMPOC O TETEPOTCHHBIX OTXOAAX
HeTerazoBoil cdepsl AeATETPHOCTH OOIIECTBa, MPEXIe BCEro O OypoBOM M HE(PTSHOM IIaMe
(Hedrenmmame) — KOJUIOMIHOW CHCTEME U3 BBICOKOMOJIGKYSIPHBIX COCIMHEHHHA He]TH,
MHUHEpaJIbHBIX YaCTULl PA3JIMYHOTO COCTaBa W IUIACTOBOW BOABI. DTO KPYHMHOTOHHA)KHBIE OTXO[bI
HedTenoObIBatoIIei 1 HeTenepepadaTbIBatoIel TPOMBIIIIICHHOCTH, OTINYAIOIINECS CI0KHOCTBIO
XMMHAYECKOTO COCTaBa M HAaXOAAILIMECS B Ipolecce MOCTOSHHON Tpanchopmanmu. Hakomnenne
OTXOZIOB CONIPOBOXKIAETCSI MACIUTAOHBIM 3arpsI3HEHUEM PETHOHOB M CO3/1a€T 3KOJIOTNYECKUE PHCKH.

Abstract. This publication addresses a issue of heterogeneous waste products oil and gas
sphere of society activity leaves behind, first of all about drilling or oil sludge — colloidal system
that consists of high-molecular compound of oil, mineral particles of different composition and
oilfield water. These large-scale waste products of oil-producing and oil-processing industries
significant due to the complexity of chemical composition and are in process of constant
transformation. Accumulating of waste products goes with large-scale pollution of the regions and
creates ecological risks.

Kniouesvie cnosa: wnedtenobbiua, HedrenepepaboTka, OypoBoil muiam, HEPTSIHOM IIaM,
HKOJIOTUYECKHE PUCKH, YITICBOAOPOIHBIN HHIUKATOP, pETHOHATbHAS crierduka.

Keywords: oil-producing, oil-processing, drilling sludge, oil sludge, ecological risks,
hydrocarbon indicator, regional particularity.

HccnenoBanust U OLIGHKM BO3JIEHCTBUS Ha OKpYXKAIOU[yl0 cpeny u Ouocdepy B LeIoM
He(Tera3oBoro M TECHO CBSI3aHHOTO C HUM TOIUIMBHO-3HEPreTUYECKOrO KOMIUIEKCOB KaK BEAYLINX
oTpaciieil NMPOMBIIIJIEHHOCTH IPOJOKAIOT OCTAaBaThCsl B LIEHTPE BHUMAHUS HAyKW M IPAKTHKH.
Cocrosiioch CTaHOBJIEHHE HEPTEra3oBOM TIeodKOJIOrMM Kak Haykd [1, 2], ¢ HOBBIX IO3UIMHA
paccmarpuBaeTcsi HeTsSHas cucreMa, (QUKCUpPYIOIIash HECTaHJapTHOE C TOYKH 3PEHHUA
KJIACCUYECKUX TPEICTAaBICHUN XUMUU U (PU3UKU MOBEeIeHNE HE(TH Ha BCEX TEXHOTEHHBIX 3Tamax
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€€ <(OKM3HEHHOT0 LHKIa» — B Ipolecce [00bIYM, TPaHCHOPTHUPOBKU, TMEpPepadOTKH U
WCIIOJTH30BaHUS MTOIYYCHHBIX U3 Hee MpoaykToB [3]. HedTerazoBblii TEXHOT€HE3 U CUCTEMA OTXOOB
Kak (hakTop M3MEHEHUs! IPUPOJHBIX CPE U TpaHC(HOPMALIUH JIaHAMA(PTOB MOIYy4aeT HOBBIC TaHHBIC
u xapaktepuctuku [4, 5]. COBOKYIMHOCTh 3KOJOTO-Treorpaduyeckux mpodiieM HedTerazoBoro
HEAPOTOIb30BAHUS PACCMATPUBACTCS BO BCE OOJbIIEM KOJIUYECTBE PabOT, KaCAIOUIUXCS Pa3BUTHUS
HeTera3oBbIX PETHOHOB [6, 7].

VrieBogopoansie (YB) oTXompl Kak TEXHOJIOTMYECKHE IOKa3aTend (PYHKIMOHUPOBAHHUS
Hedrerazoporo (HI'K), tommuBHo-3Hepretnueckoro (TOK) wu wHedrexummueckoro (HXK)
KOMIIJIEKCOB ~ SIBIIIIOTCA ~ BaXHEHIIMMU  WHAMKATOpaMU  B3aUMOJEHCTBUS  HedTerazoBoi
COCTABJISIOLIEH IJIAaHETHl U Bce Ooliee pacmupsitonieiicss Texuocepsl. Poccusi, kotopas mo oobemy
N00BYM HETU U raza BXOAUT B TPOHKY MHPOBBIX JIHJEPOB, BHIIEISACTCS MOKA3aTeIsIMU OypeHHs

CKBAXXHMH — JCCATKH TBICAY B I0A, HMCCT CBBILIC 220 TBIC KM MarucCTpajJbHbIX HG(I)TC- n
ra3omnpoBoagoB, IPOAYKTOIIPOBOAOB, CBLIIIC 1 MIH KM BHYTpHU- MW  MCKIIPOMBICIOBBIX
He(i)TerOBOI[OB, ra3onpoBoaoB, KOHACHCATOPOIIPpOBOJ0B, TEXHHUYCCKUX BOJOBO/IOB.

XKene3zHOMOPOXKHBIM M BOJHBIM TPAHCIOPTOM, TPYOOIPOBOAAMU SKCHOPTUpPYETCs cCBbIlie 65%
CBIpOii He()TH U MPOIYKTOB ee nepepadboTku, 90% mpupomaHOTOo rasa.

Ipu n06brue Hedyri 561 MiH T 1 rasa 750 mupx M (2019 1) Poccust sBisieTcst aGCoIOTHBIM
MHUPOBBIM JIUJIEPOM TIO 3arpsi3HEHUIO MPHUPOTHONM Cpelbl YIIEBOAOPOAAMU Pa3zHOOOPa3HOTO
CTPOCHHMS U BXOSIIIUMHU B HUX BBHICOKOMOJICKYJIIPHBIMU CMOJIUCTO-ac(paibTeHOBBIMU BEIIECTBAMH,
IJIaCTOBBIMU Y B-coziepkaimuMu — JKUJKOCTSIMH, OypOBBIMH  PacTBOpaMH M XMUMHYECKUMHU
peareHTaMu, UIMPOKO NPUMEHSEMBIMH TpHU A00bIYe U MOATOTOBKE HE(PTH, Ta3a WU Ta30BOTO
KOHJIeHCaTa K TpaHcnopTtupoBke. C HUMHU CBA3aHO 0Opa30BaHUE MHOTHX THICSY Ta 3arpsi3HEHHBIX
I10YB, COTEH MJIH M’ IUIACTOBBIX M CTOYHBIX BOJ, THICSd TOHH cojieil ¥ muiamMoB. CHTYaIMio
000CTpsIeT MIMPOKOE HCIIOIB30BAHUE ISl CKIATUPOBAHUSA HE(TEOTXOAOB IUIOXO 00OPYIOBaHHBIX
[JIAMOBBIX aM0apoB, HEPTECOOPHHUKOB, XpaHWIMIL HedTe3arps3HEHUI Pa3HOrO COCTaBa.
HeoOxomumo ykaszarb, uYTO 1O MAaHHBIM MUHOPUPOIBI, Macca [100aBOUYHOTO 3arpsi3HEHHOTO
HedrenpoxykramMu rpyHTa coctaBiusier 510 miuH T B rox. B Poccum 1o 25 MIIH T TOIYTHOTO U
BTOPUYHOTO YB-ChIppsi cCKHMraercsi, pas3nuBaeTcd M 3akambiBaeTca B 3emito  [5]. Cssasb
He(dTerazoBoro TEXHOTeHe3a C HAKOTUIEHHEM OTXOJIOB Mpe/cTanieHa B Tadnure 1.

B nuteparype MMpOKO HCHONB3YeTCs MOHATHE «HE(TAHbIE MUIAMBI» — 3TO COBOKYIHOCTH
MHOT000Opa3HbIX 10 KOMIIOHEHTHOMY COCTaBy U cBoiicTBaM Y B-comep:kamiux BellecTB, KOTOpbIE
oOpa3yroTcs MpH CO3JaHUM MPOU3BOJACTBEHHON MH(pAacTpyKkTypbl Hedrerazonoobun (HI/I) u ee
(YHKIIMOHUPOBAHUU: CTPOUTEIHCTBE HEPTIHBIX M Ta30BBIX CKBAXHH, IIPOMBICIIOBOM IKCILTyaTaIl[uu
MECTOPOXKICHHM, TpHU TepepadoTke HE(TH M ra3za, OYMCTKE COAEpKAIIMX HEPTh MIACTOBBIX U
CTOYHBIX BOJ, TP YHMCTKE pPE3epBYyapoB, HE(PTEIOBYIIEK, MPYI0B OTCTOMHUKOB, HAaCOCOB, TPYO,
HeTeHAMMBHBIX TUCTEPH U T.J. CKBaXXHHBI, TPYIIOBBIE 3aMEpPHBIE YCTAHOBKH, TPYOOIIPOBOIBI
cucTeMbl cOOpa W TpaHCIOpTa MPOAYKIIMH CKBa)XKMH, KYCTOBBIE HACOCHBIE CTalMH, (aKeTbHbIE
yCTPOMCTBA, pe3epByapbl U TOBapHbIE MAPKU pe3epPBYapOB HE(PTH, YCTAHOBKHU MOATOTOBKH HE(PTH,
He(TeHATNBHBIE MYHKTHl W ApPyrue OOBEKTHI MOJJIeKAT Y4YeTy M MOTYT paccMaTpUBaThCsA IMPU
OTIpENICTICHNH Harpy3Kd Ha TreocucTteMbl HedTera3oBelx MectopoxacHuit [8]. Bce oatm
MIPOU3BOJICTBEHHBIE OOBEKTHI, TEOTEXHUYECKHE CHCTEMBbl — WCTOYHHUKH BO3JCUCTBUS Ha
MPUPOIHBIE CPEBI.

OnauH U3 aKTyaJIbHBIX BOIIPOCOB CBS3aH ¢ 00beMaMi HE(TEIIIaMOB, KOTOPbIE B COOTBETCTBUU
¢ ®3 «O06 orxomax MPOW3BOACTBA U TMOTPEOSICHUS» OTHOCATCA K Kareropuu omacHbix. E. .
Kpanusckuii [5] olieHuBaeT ux rofoBoit 00beM B 3 MIIH T, B T. 4. He(pTenepepadaTbIBatonIfe 3aBObl
(HIT3) — 1,4 muu ToHH, HedTebazpr — 0,3 MITH TOHH, (eepalibHbIe Kele3Hble Jopord — 1,3 MITH
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T. [Ipu »ToM Hedremmambr, oTHOcsmMecs ko Il kmaccy omacHOCTH, HE TNPUHHUMAIOTCS Ha
3aXOpPOHEHHUE, MOCKOJBKY TOJUIOHBI MPOMOTXOOB MEPETONHEHbI (MCKIIOUEHHUE AENAeTCsl TOIbKO
TS PaiioakTUBHBIX). [TloaTromy Hedre- u razonpomsicibl, HIT3, TOKOMOTHBHBIE U BATOHHBIC JETIO
BBIHY)XXICHBI CO34aBaTb AOPOrOCTOAIIMUC CIICHUAIBHBIC XpPaHWJIUIIA, KOTOPBIEC CO BPEMCHCM
MIPEBPALIAIOTCS HICTOYHUKHU 3arpsi3HEHUS.

Tabmuna 1
HE®TEI'A30BBIM TEXHOTEHE3 1 HAKOITJIEHME OTXOZI0B HE®TET'A30OBOI'O KOMITJIEKCA

(HT'K) B TPAHCO®OPMUPYEMBIX JIAHIHIA®TAX PETHOHOB

Buow (smanwt)

Conymcmeyrowue omxoosi. I eosxonocuueckue, ceoxumuyeckue noCi1e0Cmeaus
Hepme2az08020 HEOPONOIL30BAHUSL U 260MEXHUYECK020 Memaboausma (0omena

mexnosenesd seugecms) 6 HI'K u TOK
I'eonmoropaszsenounsie  BypoBbie nutambl. Coipast HeTh. PernonanbHbie TOTOKK paccesiHUs, 3arpsi3HEHHE
pabotsl. [IpoGHast naHamadTOB IIACTOBBIMH KHUIKOCTAMH, OypoBbIMU cTouHbIME Botamu (BCB),
9KCIUTyaTalys KOMIIOHEHTaMH MUHEPAJIbHBIX COEANHEHUH (XpOM, MapraHel, Ko0ajibT, HUKEIb,
CKBa)KHH. MeJib, IIMHK, CBUHEII, OapHii) aMOapHBIX IIIJIAMOB, YaCTO SBJISIOLIMXCSI HCTOYHUKOM

BTOPUYHOTO 3arpsi3HeHus. PakenpHOe cxuranue YB

OObycTpoiicTBO Hedreconepxamue xuaKocTd, Ta3, METaHONI. Y Teukd HeTH. BEIOpOCH
MECTOPOKACHUM. aBapwuiiHbie. COpOC IIIACTOBBIX BOJI, K3MEHEHHE COJICBOTO COCTABA M YBEIIMUCHHE
Coznanue MUHEpalu3aliy TO3EMHBIX U IOBEPXHOCTHBIX BOJI, He()Te3arpsa3HeHUE MOYB,
HE(PTETPOMBICIIOBON  3arps3HEHHE JTaHAIAPTOB COSTUHEHUSIMH CEPBI, THKEIBIMU METAJUIAaMH U IPYTUMHU
HHPPACTPYKTYPHI 3JIEMEHTaMH, COJISIMU TIPH PEMOHTE 000PYIOBaHHUS
[IpomeicoBas Awmbapusie HedTu. [llnamer moaroroBku HedTH. Hedremmmamsr (0TX0ABI C
3KCIUTyaTalus cogepxxanueMm Y B 50 u Gonee npoueHToB). JIokaibHBIE TEXHOTEHHBIE TOTOKH MTPH
MECTOPOKICHUH, 00BIYE U TOJTOTOBKE CKBKMHHOM MPOAYKIMH, CKIIAAUPOBAHUN OTXOJIOB.

MMOATOTOBKA HepTH

VBenueHne MUHEPAIN3aLUH IIOBEPXHOCTHBIX M TPYHTOBBIX BOJI, 3arpsA3HEHHE
nmangmadTos V, Ni, Co, Pb, Cu, U, As, Hg, Mo, Bo3ayxa okcuaamu a3ora,
yraepo/ia, IMOKCHIOM CEpBI, CaKell, CepOBOIOPOIOM, MEPKAITAHAMHU

loprogoOsBatonuii  Hedreconeprkamme orxosl. JIokanpHbIE 1 peTHOHATIBHBIE TEXHOTCHHBIE IOTOKH
HedTera3oBbIid THII YTJIEBOJOPOIOB M MUHEPAIN30BAaHHBIX BOJI. 3arpsi3HEHHE HEp, BOJ M JIaHIIA(TOB
HEAPONOIb30BAHUS BOJIOHE(DTSHBIMH AMYJIBCUSIMH, CHIPOI HEPTHIO, HeYTENPOAYKTaMH, (PEHOIAMH,

— BeyIMil GaKTop  XMMpeareHTaMH, CMOJIHCTO-ac(haibTeHOBBIMA KOMIIOHEHTAMH, OTJIOKEHUSIMU
Tpa"copmanuu coneit, TsokenpiMu Metamiamu V, Ni, Br, J, B, Hg. 3arpssuenue nenp

reocep MmIaHeThl

3aXOpPOHECHHBIMH He()TeIIaMaMHU, BO3AYIIHOTO OacceiiHa — (haKeIbHBIM
cxuranuem ITHI .

[lepepaboTka HEQTH

Hakonnenune nuramon He(bTenepepa60TKI/I, TEXHOI'CHHBIX WJIOB, IIJIAMOB B IIpyAax-

Ha HII3 xak HaKOMUTENAX. TeXHOTeHHbIE MOTOKU B BOAAX, JOHHBIX OCA/IKaX, TUBHEBBIX CTOKAX.

WCTOYHMK Hambonee  3arpssHeHue MmecT pasmemnienus HII3 xoMIuieKCcoM MOJUTIOTaHTOB,

TOKCHYHBIX MHOTOKOMITOHEHTHBIMH HEe()TEOTXOAaMH, TIOJTHAS WJIM YacTHYHAs JIeTpaaaus

HedTenaMoB OHMOTHI ¥ TIOYB MPHU aBAPUHHBIX CUTYaIIUIX U PA3INBAX

Tpancnopt HedTH U Hedrernuiambl 1 ra30Bblii KOHICHCAT Fra30KOMIIPECCOPHBIX U MEPEKAYMBAIOIINX

HCIIONTh30BaHNE CTaHIMU (Ta30IPOBOIbI, HEPTEIOBYIIKH, (DJIOTATOPBI, IPYIbI OTCTOS,

He(TEPOTYKTOB He()TEOTAeNNTENH, TPAIMPHH, Pa3/IeIIOYHbIE PE3ePBYapPhl, IUCTEPHBI — HCTOYHUKA
[IUIaMOB pa3HOTro coctapa). EMkocTH, HedTebassl, ckianasl ['CM, pacxomaHbie
pesepByapsl A3C u 'A3C — nmokaabHBIE HCTOYHHUKY 3aTPSI3HEHUS U BEICOKOTO
SKOJIOTUYECKOT0 pHUCKa

PanuoaktuBHbIC Hakorutenne pagroakTHBHBIX He(TEIIaMOB U CoJieH, (hOpMUPYIOLITUX

3arpsI3HCHMS, TEXHOTCHHBIE TIOTOKH PACCESTHUS PaTuOHYKIIHIOB. 3arps3HEHUE CKBAKHH, TIIAMOB,

CBSI3aHHEBIE C BOJIbI, WJIOB U YB paanoakTHBHBIMK W30TONaMu paaus-226 u 228, kanus-40.

HedTera3on00bIIei PanuoakTrBHEIE CONM Yallle BCEro MPECTaBIICHBI CyIbhaTaMu Oapus U KaJIbIus,

Kap6OHaTOM KaJIb 1A, TPUPOJAHBIMU PAAUOHYKIINIAMH 3arps3HCHBI IJIAaCTOBBIC
BOJBI, paaOH BBIACIISACTCA ITPU (1)aKeJIBHOM C)XXHUI'aHUHU Tra3a
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Ocobyro kareropuro o0pa3yroT HedTecomepKalmre OTXObl, B TOM 4YHCciie OypOBbIE IIJIaMBI,
CBSI3aHHBIE C MOTEepSAMU He(TH, yTeuykaMu M3 TPYOONPOBOIOB, CKBAKWH, KOTOpBIE TIIATEIHBHO
CKpPBIBAIOTCS, O(UIMANBHO Takue COOBITHS MPHU3HAIOTCA KoMIaHusMH He Ooiee yeM B 10%
ciydaeB. VMIMEIOT MeCTO MaccoBbI€ 3arps3HEHHs TeppuTOpHii, ocodenHo Ha EBpomeiickom CeBepe,
B 3anaanoit Cubupu, BeIMUMHBI OTeph He(dTH olneHuBaroTcs B 5—7% oT noOwsuu. Hanpumep, B
XMAO - KOrpe, rmaBHOM HE(PTSHOM PETHOHE CTPAHBI, €KErOAHO, MO0 HEOPUIIUATBLHBIM JTaHHBIM,
BBUIMBAETCS 10 2 MJIH T. ABapUITHOCTh B CTpaHe O4YEHb BbICOKass — 0 40 ThIC. aBapuil B roj, B
KOrpe — 3—4 tbIC B rog, 3a nepuog 2010-2018 rr. npousomna 30621 aBapus [8].

[Ipouiecchl CTpOUTENBCTBA CKBAKWH, JOOBIYM, IOATOTOBKM U TpaHcHopTra Y B-cChIpbs
COIPOBOXK/IAIOTCSA MOIIHON TeXHOTeHHOU TpaHchopManueit nanamadros. [Ipu atom dopmupyrorcs
TEOTEXHUYCCKHUE CHCTEMBI, KyJa Ha IMpaBaxX aKTUBHBIX OJIIEMEHTOB BXOMIT HHOPACTPYKTYpPHI
pa3BelKH MECTOPOXKACHUHN, He(hTe00bIuH, TEPBUYHON MOATOTOBKY U TPAHCIIOPTA YIJIEBOIOPOIOB.
Kak mpaBuio, ectp uHpopmanus 0 TakKMX OObEKTaX, KaK CKBa)XMHBI, TPYOOIIPOBOBI, UIAMOBBIE
am0appl M MHOTHE JApyrue 3jeMeHTbl uHbpacTpykrypbl. Hampumep, nmo nanueim HAILL um.
[Imunemana [8] B XMAO-HOrpe 3a mepuon 1996-2018 rr. mpoOypuwiu 79 THIC CKBa)KuH.
OKCIUTyaTallMOHHBIA  (POHJ JOOBIBAIOIIMX CKBAXUH ¢ 1996 1. yBenmuwics Ha 56 ThIC,
Hepabortaromuii GoHa coctannser 34 Thic CKBaXKUH. CpeHss BeIHUYMHA OTXO/I0B OypeHUs OT OQHON
ckBaxuHbl coctaBisieT 350-800 1. B peruone exeromHo obpasyercs 1,5-1,7 MIH T. OTXOAOB,
HAKOIJIEHO 4 MJIH T OINACHBIX OTXO/I0B OypeHus. B HepeKyIbTUBUPOBAaHHBIX ambapax COAEPKUTCS
6omee 1,7 mna T OypoBoro muiama [4]. Anamu3 oOpaszoBaHus OTX0#0B HOrpe mokasbpiBaeT, 4To
OouibLIast 4aCTh UX — 3TO OTXO/bI OypeHus — OypoBoii nutam 3 u 4 kinacca onacHoctu. 3a 2012 r.
obpazoBano 5 507,54 Teic T 0TX0IOB OypeHHs, UCTONb30BaHO — 4595,86 ThIC T, 3aXOPOHEHO —
919,45 teIC T. [9].

Yucno npoOypeHHBIX CKBaXHH PAacTeT C KKABIM TOJOM BO BceX He(]TerasomoObIBarOIInX
pernonax crpausl. [IpuBenem nannsie E. A. Knumosoii [10], ykazaBmei, yto B 2017 . konmnyecTBO
BBEJICHHBIX B OJKCIUIyaTaluio HEPTAHBIX CKBOXMH B cTpaHe coctaBwio 8184 ¢ BenumuuHOI
npoxoaku OypeHus 27,6 MJIH HOTOHHBIX METPOB, cpenHss riyomHa ckBaxxuH — 3372 wm. Ilpum
CpelHel BEeIWYUHE OTXOAO0B OypeHus Ha CKBaXHHY okoiio 500 M pacyeThl MOKa3bIBAKOT, UYTO 3a
2017 r. B Poccun oOpa3oBanocs 4 MIH M OypoBoro mnuiama, pazmemieHHoro B 2400 mnutaMoBbIX
ambapax.

C npyroii cropoHsl, coracHo rogoBomy otuety nmo YP ITAO «HK «PocHedTh» KoIM4ecTBO
oOpazoBanHoro Oyposoro nuiama B 2018 1. cocraBmio 5491 Teic T, uro Ha 19,3% BbIIE, YeM B
2017 r. 3nas 06vem no0kun Pocuedtu B 2018 1. (216,3 MiH T) U B cTpaHe B 1enoM (555,8 MiH 1),
MOXHO OLEHHTh 00beM oOumii 00beM 00pazoBaHMs OypoBOro mmiamMa — OKojJo 14 MIH T. U
MOCYUTATh OOBEMBI TIO PETMOHAM UCXOJ U3 00BEMOB IOOBIUM. DTa BEJIMYMHA CPABHUMA C OIEHKOM
E. W. Kpanusckoro [5], yka3sIBaromiero, 4ro mpu a100sue u nepepadorke HedTH U ra3za B Poccun
obpasyetcst okono 30 miH T HedrenuiaMoB. MiMeercs ere OIWH BaKHBIN OLIEHOYHBINA MOKA3aTelb,
npemioxennbiii E. Y. KpanuBckum: Ha KaXIyro ThICAYy TOHH A0OBIBaeMOil He()TH U KOHJEHCara
MIpH TIOJTOTOBKE K TPAHCTIOPTUPOBKE 0Opazyercs okono 0,1 ToHHBI HedTeniama. ABTOp OTMEYAET,
4yTO oOpa3yroluecs npu 1o0bde He()TH U Tra3a HUIaMbl U3y4eHbl 3HAYUTEIBHO XYK€, YeM HUIaMbI
HedrenepepadboTku. A Bbixon HedrenmamoB Ha HII3 onennBaercs — ot 1 10 5, MmakcuMym 10 7 KT
Ha TOHHY nepepaboTanHoil HedpTu. B Hux comepxkutcs 10-50% nedprenponaykros, 30—85% Bospl,
ot 1 mo 45% TBepabIX mpumeceil, oHu Oosiee TOKCHYHBI. HampammBaercs pa3ieneHue MulaMoB Ha
TpH OOJIbIIINE KAaTErOpHUHU:
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1) mutamel, CBsI3aHHBIC C TOOBIYEH HEPTH U ra3a, ¢ JOMUHHPYIOUIEH poJibio OypoBOTO Iutama
(kmaccel omacHOCTH 3, 4, 5, TOBBIIIEHHOE COJEP)KaHHME TOKEIbIX MeTauioB). HedrsHas dacte
OypoBOTO IJIaMa MPECTaBIeHa B OCHOBHOM NapaduHOHAPTEHOBBIMU Y B,

2) nmuiaMbl TIEPBUYHON MPOMBICIIOBOM 00pabOTKM M MOATOTOBKH HEe(TH K TPaHCHIOPTHPOBKE
(4acTh TakuX, 0COOEHHO OMACHBIX, HEe(TEIIAMOB 3aX0OpaHUBaeTCs Ha ITyouHax cBblie 3500 m),

3) HedTenamMbl NpeANpUIATUN HeQTenepepadoTKH, TPAHCIIOPTA, TOILTMBHO-Y)HEPIe€TUYECKOTO
komruiekca (TOK) (kmaccwl omacHOCTH 2, 3, 4, TOBBIIIEHHOE COAEPIKAHUE HEPTH).

Ha mepepabarpiBaromux OpeaNpUATHSX €XKErogHo oOpazyercs a0 1,6 MIIH T. KUAKUX U
TBepAbIx oTxonoB. HII3, mepepabarbiBatomumii 15—16 ThIC T B CyTKH «110cTaBisgeT» 6osee 40 ThIC T.
TBEPJBbIX U MAcTOCOAEp AKX HePTeoTX0A0B. TONbKO HA OMOJOTMYECKUX OYUCTHBIX COOPYKEHUSIX
HII3 crpanbl ckonmmiock A0 8,35 MITH TOHH U30BITOYHOTO OMOJIOTUYECKH aKTUBHOTO mia [5]. Macca
3arps3HEHHBIX OTXOJOB, eciiu B3iATh Bce 30 HedrerazonoObiBaomux pernonoB Poccuu, cocraBisier
MHOTHE€ COTHU MJIH T.

3acmyKuBaeT BHUMaHUS KaK HCTOYHHK IJIAMOB U TPYOONIPOBOAHBIN TPAHCIIOPT, I1I€ OCHOBOM
UCTOYHUK — Ta30KOMIIPECCOpHBIE M He(dTenepeKkauynBaroIue CTAaHIUH, YHCIO KOTOPBIX
HCYHCIISIETCS ThICSYaMu. B roj Ha KaXKI0il KOMIIPECCOPHOM CTaHIIMM 0Opa3yeTcs A0 COTHHU TOHH
HedTeconepkamie KUIKOCTH U IIJIaMOB, UMEETCS Ta30BbIM KoHJeHcaT. UuncTka TpyOONpoBOAOB
nepes MPoBeICHUEM BHYTPUTPYOHOU Ae(PEKTOCKONUU BBISBISET JOMOIHUTENbHBIE PA3HOOOpa3HbIE
MPOIYKTHL. DTO MOXKET OBITh OTHENbHAas, 4-51, Tpylna nuraMoB. MOXHO KOHCTaTHPOBATh, YTO €IIe
OCTaeTCsl OTKPBITBIM BONPOC €IWHOW KiaccH(PuKanuu HedTenuiaMoB M HE(QTIHBIX 3arps3HEHHN
(HEKOTOpBIE MOIXObI M3IOKEHBI B MOHOTpaduu) [5]. Y 3Toro xe aBropa MMeeTcs AOIYIIEHHUE O
ToM, uyTo B Poccun B rox oOpasyercs paHTacTHUECKOE KOJIMYECTBO OTXOA0B OypeHus — 10 1 mupa
M. Cpa3zy ykaxkeM Ha cylllecTBEeHHbI HenocTarok MoHorpaguu E. M. Kpanusckoro: camas cexas
CChlIKa Ha auTeparypy B Heil — 2005 rox, a onyonukosaHa oHa B 2020 roxy.

[To yka3aHHBIM KaTeropusM NUIamMoB (IepBas U BTOpas MpUBS3aHbl K J0ObYe HEPTH U rasa,
TpeThbsi — K TepepaboTke, 4yeTBepTass — K TpaHcmopry YB) mpuBeneHbl OpUEHTHPOBOUYHBIE
rOJIOBBIE JJAaHHBIE MX OOpa30BaHMA M HAKOIUICHHUS IO KaXXIOMYy peruony. JloOblda OIHOTO MIH T.
Hedtn M KoHaeHcara gaer 19-20 Teic. T mama, g HII3 B3ar mokazarens — 5 kr/t (mipu
pacyeTHbIX BeMW4YMHAX OT 3 10 7 Kr). C TOUKH 3peHHs 3KOJOTHH, OCOOEHHO OXPaHbl BO3AYIIHOTO
OacceiiHa, Ba)XHO, YTO B KOHEYHOM MTOTE 3HAYUTENIbHAS 4YacThb HE(TENPOIYKTOB CXKHUIAeTCs B
JBUTATENSIX WM JHEPreTHYecKuX ycTaHoBKaX. CKOJIBKO TOYHO He(TenuiaMoB HAKOMUIIOCHh B
KaXJ0M pEruoHe, Ha KaXJIOM MECTOpPOXAEHMU (HedTernpoMbicie) — BOINPOC CHENHATBHOTO
UCCIIEIOBAaHUS JJISl TeX, KOMY HHTEPECHO «UCTOPUYECKOE HacleAue», Uil OTBETCTBEHHBIX 32
COCTOSIHME NPUPOAHOM Cpelapl TEXHAA30pOB M 3KonmpupoaHaa3opoB, COC, BOAOX03AHCTBEHHBIX
opranusanuii. B nureparype no HedTera3oBbIM peruoHaM Takue JJaHHbIE UMEIOTCS, HallpuMep, 1o
Orpe, OpenOyprckoit 06actd, B T. 4. 1O OTAEIbHBIM MeCTOpOXAeHusiM [4, 7]. M3BecTHO, 4TO
He(QTsHbIE KOMIIAHUM, UMEIOIMEe Takylo HHQOpMaIMio, JeNnsATcs €10, HEecMOTps Ha
pENIaMEHTUPYIOLINE JOKYMEHTBI, 3aKOHOAATENBCTBO, OYEHb HEOXOTHO.

IToka3arenu xonuyecTBa M HakoruieHus: Oyposoro mama (BIL) 3aBucsaT ot o6bema OypeHus
CKBaXMH. DTO M3MeNIbueHHas BBIOypEeHHas TOpHas Mopoja ¢ OCTarkaMH OypOoBOro pacTBopa, C
HKOJIOTO-TOKCUKOJIOTUYECKUMHU XapaKTePUCTUKAMM, 3aBUCAIIMMH OT TOKCHUYHBIX 3arps3HSIONINX
BEIIECTB (TSKENBIX METaUIOB, He()TENpOayKTOB, PaJMOHYKIUIOB, cojei). s ero m3omsinuu u
CKJIaJUPOBAHUS CO3/IAI0T CIELUATbHbIE COOPYXEHHUS-EMKOCTH — IIJIaMOBBIe amOapbl, MOPSI0K
co3laHus U (PYHKUMOHHPOBAHHUS KOTOPBIX MPOIMUCAH B COOTBETCTBYIOIIMX JOKYMEHTaX. JTO
®denepanbHblil 3ak0H 0T 24.06.1998 Ne89-D3 «O6 oTx0max MPOU3BOACTBA U MOTPEOICHUS», TUCHMO
Munnpupoast Poccun ot 09.04.2012 . Ne05-12-44/5185 «O0 oTHeceHMH HIIaAMOBBIX aM0apoB K
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00bEeKTaM pa3MELICHUS] OTXOJO0B», C TpeOOBaHMEM 0053aTeIbHOIO BKIIOYEHHUS HUX B TOCpEecTp
00beKTOB 0TX0710B. Ha TeppuTopuu mnuiaMoBbIX amM0apoB 00s3aTelieH MOHHUTOPHHI COCTOSTHUS U
3arpsi3HeHus okpyxatomen cpeasl ('OCT P 56060-2014). [IpoekTHast JOKyMEHTaLUs Ha CO3/1aHUE
WX TIOJUICKUT TOCYNapPCTBEHHON SKOJOTHYECKON dKcrmepTuse deaepanbHoro ypos (m. 7.2 cr. 11
®denepanpHoro 3akoHa oT 23.11.95 Nel74-D3 «O0 3KOIOTHYECKOM IKCIIEPTU3EY ).

E. W. Kpanusckuit yka3piaet, 4to B Orpe u3 2700 mmaMoBbiX aM0apoB (110 IpyruM JaHHBIM
ux Oonee 7 ThIC) peKynbTHBHpOBaHO Bcero 550 (mo apyrum maHHbiM 1,9 T1hIc). OcTasibHBIE
OCTaBIICHBI 0€3 PEKYJIbTUBAIIMKM, a OOJBIIMHCTBO Jaxke 0e3 HeoOxomumou wuzomsuuu [S5]. s
pervoHa ectb Apyras, opunuanbHas, cratuctuka: 2004 r. — 2660 nuramoBbIX amM0apoB, U3 HHUX
pekynbTrBUpOoBaHO 722; 2009 r. — Bcero ux 2029, pexynsruBupoBaHHbIX — 187, 2013 r. — Bcero
1816, pexynsruBupoBanHbix 667 [11]. Ha xonen 2012 1. uncnuinocs 1515 HepekylIbTUBUPOBaHHBIX
ambapoB. B neneBoii mnporpamme XaHTbI-MaHCHHCKOTO aBTOHOMHOrO okpyra — lOrpel no
obOpamenuto ¢ orxogamu (2012-2020 rr.) OBLIO 3alJJAHUPOBAHO YBEIUYCHHE KOJIMYECTBA
JUKBUJIMPOBAHHBIX U PEKYIbTUBUPOBAHHBIX OOBEKTOB pa3MEIICHUsS] OTXOJOB He(Terazono0bruu
(tutamoBBIe aMOaphl, NTAMOHAKOIIUTEINH, HUTaMOXpaHuinma) 10 352 mr./roa. [lnan BeimonHeH Ha
Oymare.

OOpamienne ¢ OypOBBIMH CTOYHBIMH BOJAMH OCYIIECTBISIETCS B COOTBETCTBUU C
periaMeHTaMu (OTCTauBaHUE, OUUIICHHE), a OypOBOIl IIJIaM 3aXOpOHHUBaeTca B ambape. AmOapHas
TEXHOJIOrusl OypeHHus mnpeamnojaraeT BpeMeHHoe HakoruieHue B IIIA OypoBbIX CTOYHBIX BOZ,
OypOBOTO DPacTBOpa, TEXHOJOTWYECKUX JKUAKOCTEH, OypoBoro nuiama (BBIOYpEHHOW IMOpOIBI), a
O0e3ambapHasi, JOMUHUPYIOIIas B HACTOSIIEEe BpPeMs, — HCKIIOYUTEIHHO BBIOYPEHHYIO MOPOY.
JlanbHelmas cyap0a 3TUX TEXHOTEHHBIX 00BbEKTOB PETYIHPYETCS] PYKOBOIAIIUME JOKyMeHTaMu PJ]
39-133-94, PJ] 51-1-96, CHulI 2.01.28-85. B cooTBeTCTBUM C perlaMeHTaMH JijIsi cOopa OTXO0B
OypeHusi C OIHOM KYCTOBOH IUIOINAIKU TpU OypeHUU 8 CKBaXHH CTPOUTCS ofawH ambOap. O0bem
TUMUYHOTO JBYXCEKIIMOHHOTO IIJIaMOBOTrO ambapa cocrasisieT okojio 1700 M , TIomaasio 10 2500
M%. O6BEMBI am6apoB MoryT MeHsAThcs oT 100 1o 5000 M> B 3aBHCHMOCTH OT KOJMYECTBA CKBAKHH
B KycTe. MHOTOIUIAaHOBOE BIMSHUE 3TOTO 0OBEKTAa HA OKPYXKAIOIIUE JaHAIIAPTHI MOXKET TOCTUTATh
B pagumyce 50-100 m. KommuectBo mnutamoBbix am0apoB B Poccum AecsiTku ThicsAY, OOJbIIE
nosioBUHbI U3 HUX — B Orpe.

Oco0yro KaTeropuro MpeacTaBiIsioT HedTenaMoBbie aMOaphl U Mpynbl — oTcTorHuku HIT3,
3TO MOTYT OBITh CTaJbHBIE PE3EpPBYaphl, 3eMJISIHbIE aMOapbl, OOJMIIOBAHHBIE OYTOBHIM KaMHEM,
’KeIe300€TOHHBIMU  IIJIMTaMH, OETOHOM MJIM BOOOINE B MIMHAaX 0Oe3 oOnuIoBKuH. B
PyIaX—OTCTOMHMKAX XPAHSTCS OT HECKONBKUX IECATKOB 1O HECKONBKHX COTEH THICSY M-
HedTenamMoB.

[IImamMbr 00pa3yroTCst IPU CTPOUTENHCTBE HEPTIHBIX U TA30BBIX CKBAXKWH, MPU MPOMBICTIOBOM
AKCIUTyaTallul MECTOPOXKACHHM mepepaboTku HedTH, 00E3BPEKUBAHIHN CTOUYHBIX BOJI, a TAKXKe MPU
YHCTKE pe3epByapoB U JApyroro obOopynoBaHus. PaznuyHoro Bujga HedTeNUIaMbl SBISIFOTCS
pacipoOCTPAaHEHHBIMH OTXOJAaMU U AJii OOBEKTOB JHEPreTUUYECKOTO KOMIUIEKCAa, TPAHCHOPTHBIX,
MAaIIMHOCTPOUTENbHBIX, XUMHUECKHX, METAITypruueckux npeanpusatuil. [Ipupona ux odpazoBaHus
B BBIIIIECTIEPEYNCIIEHHBIX OTPACIAX OOMbIIEH YacThi0 aHAJOTMYHA 0TX01000pa3yIOLIUM Mpolieccam B
HedTssHOM oTpaciu. Haumbonee 3HauuTeNnbHBIE KOJMYECTBA He(TECOAEpk AlIUX OTXOA0B
(bopMUPYIOTCS TIPH 3a4MCTKE pe3epByapHbIX TapkoB TOL[, a’pomopToB, KeEIE3HOJOPOKHBIX
CTaHIINH, METAILTyPrUueCcKiX KOMOMHATOB. [IponapouHbie CTaHIIUU JKEIe3HOAOPOKHBIX IIUCTEPH U
OYHCTHBIE COOPYKEHHUSI TaKKe SIBJISTFOTCS HMCTOYHUKAMH KPYITHOTOHHAHBIX
YIJIEBOIOPOICONIEPKALINX IIIJITAMOB Pa3IMYHOrO (pa3oBOro M xuMuyeckoro cocrtasa. B MHrepHere
BCTpeUeHa SIBHO 3aHIDKEHHAs OlleHKa 00beMa Toi kKareropuu HedreniamoB — 0,6 MITH T.
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[Tokazarenu mporecca OCBOSHUS 3aIlacoB HENP M pealibHyl0 HePTerazono0sdy HEOOX0IUMO
paccmarpuBaTh Kak BaKHEWIME TMOKa3aTelid M HWHAMKATOpbl HArpy3kd Ha OKPYXKAIOIIYIO
IIPUPOJIHYIO Cpely peruoHoB. Hamu npennoeH Takoil MHIMKATOp, HAa3BAHHBIN )21€6000pO0HbII
unouxkamop, YB-unouxamop. MOXHO YTBEp)KIaTh, YTO TEXHOTCHHBIC YIJTICBOAOPOABI, KaK u
PaMOHYKIIU/IBI, UX COCTaB, CBOMCTBA, PaCHpOCTPAHEHUE SIBISIOTCS B HACTOsIIEe BpeMs SPKUMHU
MOKa3aTeNsIMi U BaXKHEHIIMMM HMHJIUKATOPaMH COCTOSHUS JaHAMA(THON cdepbl U MPUPOTHO-
TEXHUUECKHX CHCTEM, HaXOALIUXCS MOJ PACTYLIMM BO3JEHCTBUEM IPOMBIIIJIEHHOIO mpecca [6].
Ero BenmnumHa u crenuduka CBA3aHbI C MPOJODKUTEIBHOCTHIO 3TANlOB OCBOEHUS He(TErasoBbIX
TEPPUTOPUH, YCIOBUSIMH, CTaAUSIMH M TEXHOJOTMYECKMMH JTarnaMu HedTerazoqoObuu B
KOHKPETHBIX MECTOPOKICHHSX, COOMIONEHUEM PUPOJOOXPAHHOTO 3aKOHOAATENIbCTBA. V3MeHeHus
U pacHivpeHue iomaaei HeTera3oBeIX I€OCHCTEM, PAHT KOTOPHIX B CHCTEME MPOMBIIUICHHBIX
naHAmadTOB OKOHYATENILHO HE YCTAaHOBIICH, 3aBHCHT OT O0ObeMa JOOBbIUH, €€ WHTECHCU(UKAIUH,
METOZIOB YBEJIIMYEHUS HEPTEOTAAYH, YCIOBUI TpaHCHOPTUPOBKU Y B.

B cocraBnenHoit Hamm oOoOmaromel Tabmume 2 YB-uHAMKATOp BBIpaXKEH YCIOBHBIMHU
0ayutaMu, MOKa3bIBAIOLIMMH MECTO a/IMUHUCTPATUBHBIX 00pa3oBanuii PO B cucteme HeTera3oBbIX
peruoHoB ctpaHbl. Cymma O0aylOB CKJIAIbIBACTCS M3 TAKUX W3BECTHBIX M OOBEKTHBHBIX
COCTABIISIOMIKX: 100bda | MiIH T HedTH — 1 eguHuua, K06bda | Mapa M° rasa — 0,5 eQHHHLB
Hedrerazonepepadborka (1 MIH TOHH MPOAYKIMH) — 2 €TUHUIBL. B pacueT peiiTHHra pernoHOB B
MEePCIEKTUBE MOTYT OBITh JOOABJIIEHBI OTXOMABI, KOTOPHIM TIIOCBSIICHA HACTOSIIAs CTarhbs,
«ACTOPUYECKOE HACIEINUE», OTPAKAIOIIEE HAKOIUIEHHE OTXOA0B ¢ MoMeHTa Hawdana HIJI,
MPOTSHKEHHOCTh (IUIOTHOCTh PACHpOCTpPaHEHHs) MO PEerHOoHaM MAarucTpalbHBIX TPYOOIPOBOIOB,
HaJIW4YMe TOBEPXHOCTHBIX M TMOJ3EMHBIX XPAHWUJIHI YITIEBOAOPOAHOTO ChIPbS, PErMOHATbHbBIE
o0beMbl ero morpebieHus. [lepBbiii BapuaHT TaOMMIBI OMYOJNWUKOBaH B pabore [6], BTOPOH,
MIPEIICTABICHHBIN B 3TOM CTarbe, YTOYHEH B CBS3M C HUCIIOJIL30BAHUEM JaHHBIX O JOOBIYe HEPTH U
raza 3a 2018 r., u B Hero 100aBIEHBI pacyeTHBIE JAHHBIE TI0 TOIOBBIM OTX0AaM HedTerazono0buu u
HedTerazonepepabOTKH IO peruoHaM cTpaHbl. OTAENbHBIMH JIOJKHBI OBITh TOKa3aTeiau 110
3arpsI3HEHUIO  IUIOIIAJECH, HalpuMep, 10 JaHHBIM SKCIEPTOB TOJUIAHJICKOW HE3aBUCHUMOWU
koHcanTuHroBoi komnanuu IWACO B 3anagnoit Cubupu HedThi0 3arpsizHeHo oT 700 ThIC 10
840 toIC T2 [5].

s cpaBHeHUs J00aBUM 3arpsi3HEHHE BO3AYIIHOTO OacceiitHa B IOrpe, kotopoe B
MOJABISIIOIIMX o0beMax cBsizaHo ¢ mnorpednenneM YB. 3a 2020 r. npeanpusitusi peruoHa
BbIOpoCHIIN B BO3AyX 1,1 MiIH T 3arps3Hsomux BemecTs (6,74% oT 001epoccuiickoro mokasarels,
3 Mmecto B crpane). Bnepenn KpacHosipckuii kpaii, KemepoBckas o6macts, Ha 4 MecTe ele OauH
He(drerazogoosBaromuii peruon — AHAO (877 Thic T). 92% BBIOpOCOB FOTpHI MpHXOAUTCS Ha
HedTterazoBbii komruiekc, B 2010 1. ux o6bem Obu1 2,13 Mo T (Tabnuma 2).

[locTenenHoe cokpaiieHue BbIOpOcOB B arMmocdepy cBsazaHo B lOrpe co cHMUkeHUEM
cxkuranus [THI' — ¢ 7,8 mupn M® B 2007 110 4,9 B 2010, 2,1 mupg M® Gbut0 B 2014 T u
1,5 munmapna M B 2018 . DTH mokasarenH He YUUTHIBAIOT CBsi3aHHbIE ¢ YB BBIOpOCH
aBTOTPAHCIIOPTa, & OHU BeChbMa 3HAYUTENbHBI U CPaBHUMBI C BBIOPOCAMHU MPOMIIPEATIPUSTHI:
Harpumep, B fOrpe 1,3 miH 1., B AHAO — 788 THIC T.

Inasnblil 6b1600 W3 BBHINOJIHEHHOT'O aHajiM3a TAaKOB: COBPEMEHHBIE CIIOCOOBI oOpallieHus c
0TXO0aMi OypeHUss B OCHOBHOM HE YUYHTBHIBAIOT TOKCHYHOCTH HM COCTaB OypOBOTrO IIiama,
uMewmero 3 v 4 Ki1acc OMacHOCTH, IUIACTOBBIX M TEXHOJIOTMUYECKUX JKUJKOCcTel. Takwue
TEXHOT€HHble OOBEKTHl, KaK IUIaMOBble aM0apbl U I[IJIAMOHAKONUTEIH, IPEBPAaTUIUCh U3
CPEI03alUTHBIX 0OBEKTOB B CPEACTBA MHOTOJIETHEN YTPO3BI OKPYKAIOIICH Ccpee.
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Tabmmma 2
ITOKA3ATEJIM HE®TETI'A30BOI'O ITIPUPOJOTPAHCOOPMUPYIOUIET'O ITPECCA
110 PETMIOHAM POCCHUU
Pezuonst (nromnocmo nacenenus, Obvembvl 0006b14U U nepepabomKu Ilnowaow
uen/in’) Hegpmv u  Tas, Hegmezaszo- Mecmo g (mvic kn®) |
2A30KOHOEH — MAPO nepepabomka, PO, HaceieHue
cam, MJIH M man m. | omxodvl  ycnosuvie (man uen)
m/omxoowl bannvl
STHAO (0,70) 58,0/1,160 527 3,1/15,5 TeIC T. 1-330,8 769250/0,54
XMAO - IOrpa (3,09) 236,4/4,728 31 6,0/30,0 Teic T.  2-—263,9 534801/1,65
Bamkoprocran (28,43) 16,1/0,322 2,0 35,1/175,5851c T. 3—-87,4 142947/4,06
Tarapcran (57,40) 35,5/0,728 2,0 16,5/82,5 TbIC T. 4—-70/4 67847/3,89
Camapckas 06i. (59,62) 16,7/0,312 1,3 25,0/125,0 teicT. 5-66,3 53565/3,19
Bounrorpanckas 061. (22,6) 2,6/0,052 0,7 251/125,5TteicT. 6-—535 112877/2,52
Tromenckas 06:1. (9,36) 12,6/0,252 0,1 17,0/85,0 teicT.  7—46,7 160122/1,50
Kpacuonapckuii kpaii (74,2) 0,9/0,018 1,0 22,1/110,5 eicT. 8—45,6 75485/5,6
KpacHosipckwuii kpaii (1,22) 24,6/0,492 12,0 7.0/35,0 TBIC T. 9-446 2366797/2,87
Openodyprekas 06:1.(15,99) 20,9/0,418 20,4 6,6/33,0 TEIC T. 10-44,4 123702/1,98
Jlenunrpanckas o6 u CII0 (83,9) — — 22,1/110,5eicT. 11 -44,2 85311/7,16
Owmckas o6. (13,89) 0,2/0,004 0,1 21,3/106,5teicT. 12—-42,9 141140/1,96
IMepmckuii kpaii (16,37) 15,8/0,316 1,2 13,1/65,5 eic T. 13 -42,6 160236/2,62
Hpkytckas 06:1. (3,10) 18,5 0,1 11,1/555eic . 14—-415 774846/2,40
Hxeroponckast o61. (42,22) — — 19,1/95,5 teict. 15-38,2  76624/3,23
Psizanckas 06i. (28,32) — — 15,3/76,5eicT. 16 —30,6  39605/1,12
Caxanmuckas 06:1. (5,63) 19,3 19,3 0,2/1 ToIC T. 17-30,4 87101/0,49
SIpocnasckas 06. (34,99) — — 13,5/67,5 teicT.  18-27,0 36177/1,26
Pecny6muka Komu (2,02) 14,4 3,8 3,2/16,0 ThIC T. 19-22,7 416774/0,84
Mocksa u o6aacts (428,7) — Cean 12,2/63,0teicT. 20-22,5 46880/20,0
OYH.
ras,
0,2
Actpaxanckas 06m. (20,76) 58/0,214 121 3,3/16,5teicT.  21-185  49024/1,02
Henenxnii AO (0,25) 16,6/0,332 0,3 — 22—-18,0 17681/0,44
Caparosckas 0071. (24,33) 1,2/0,024 15 7,0/35,0 TBIC T. 23—-16,0 101240/2,46
Tomckas 0671. (3,43) 9,6/0,192 50 1,0/5,0 TBIC T. 24 -14,1 314391/1,08
Caxa-SAxyrus (0,31) 12,2/0,244 2,6 0,1/0,5 TeIC T. 25—-13,7 3083523/0,97
CraBpomnoyibckuit kpait (42,33) 1,0/0,002 0,3 6,0/30,0 TBIC T. 26 —-13,3 66160/2,80
VY nmyprust (35,97) 10,6/0,212 0,4 0,1/0,5 TeIC T. 27—-11,0 42061/1,51
Kemepogsckas 06u1. (28,15) — 0,1 3,1/15,5 thIC T. 28—-6,3  95725/2,69
Hogrocubupckas 00:1. (15,69) 0,1/0,002 0,1 1,0/5,0 TBIC T. 29—-2,2 177756/2,79
Yeuns (91,84) 1,5/0,030 0,1 0,1/0,5 TeIC T. 30-1,8 15647/1,44

KpOMe TOTrO, MO MMCIOMUMCA KOCBCHHBIM JaHHBIM, Ha TCPPHUTOPHU Poccun B HaCTOMAIIEC
BpeMs CKJIaJUPOBAHO (M HECAHKIIMOHMPOBAHHO 3aXOpPOHEHO) He MeHee S50 MIIH TOHH OTXOZOB

HedTerazono0pYn ¢

IOBBIIICHHBIM

COACPIKAHUCM  TPUPOAHBIX  PAJUOHYKINIOB

(TTPH).

Beinenstores  CraBpononbe, Tarapusi, Actpaxanckas oOmacth (Actpaxanckuit ['TI3), Yeuns,
Harecran, 3anagnas CuOupb, Komu (BykTbut). C moa3eMHBIMH SJIEPHBIMH B3pBIBAMU CBSI3aHO
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sarpsisHeHue Hedtu B Ilepmckoit oOmactu, FOrpe, e mnpemioxkeHO co3JaHuEe 3aBoja TIo
JI€3aKTUBALUK PAIMOAKTUBHBIX IILIAMOB [5].

Hedrenuiambl, oOpasyromiuecss mpu TOATOTOBKE HEPTH U ee TepepaboTKe, SBISIFOTCS
[IEHHBIMH HCTOYHHKAMH YIJICBOAOPOAOB. B cpemnem (mocie 00e3BOKMBaHUS) HEQTEILTIaMbI
cogepxar okoio 40-50% Y B, u3 koTopsix MOKHO peHTabenbHO u3Bieyb 10 70% HedTenpoayKToB.
I[To omenke E. M. Kpammckoro MoxkHO monydath u3 HedrenuiamoB g0 10 MIH TOHH
HE(PTEPOAYKTOB B TOJ HA CyMMY OKOJIO 3 MJIpZ pyO., UMes HE TOJIBKO SKOHOMHYECKYIO BBITONY, HO
¥ BaXHBIH 3Konoruueckuit a3gdext. CtommMocTs 00e3BpexkuBanus HedrenuiamoB kak B Poccun, Tak
1 3a pyoexom, coctarisieT 60—100 motapoB 3a TOHHY.

AHann3 COBPEMEHHBIX TEXHOJOTui oOpamieHus ¢ HedTenuiamMamMu JeTallbHO OCBEIIEH B
moHorpadpuu E. W. KpammBckoro [5]. D10 u cTpoliMarepuanibl, JOMOJHUTEIBHOE MEYHOE WU
JU3€JIbHOE TOIUIMBO, JIOPOXKHBIE Marepuajibl M THAPOU3ONSIMOHHBIC IMOKPBHITHS, pallMOHAJIbHAsS
YTUJIN3alKUsS KOMIIOHEHTOB IIIJIAMOBBIX aM0apoB AJisi NMOYBEHHO-OMOJOTMYECKO#, B T. 4. JIECHOM,
pexkynsruBauuu. Ilo omenke E. WM. KpanuBckoro B 1I€HOBOM BbIpaxkeHHMH 3amackl YB B
HedrenuiaMax W He(Te3arpsA3HCHHBIX TOYBAX IMPUMEPHO OSKBUBAJICHTHBI TOMIOBOMY OIOIKETY
ctpanbl. CToMMOCTH cAauu HedTenuiaMoB Ha 3axopoHeHue B CeBepHbix paitonax Poccun
coctapnseT okoio 230 moyutapoB 3a TOHHY, MX IEpeMelIeHHe Ha MepepaboTKy MpakTHYeCKU
HEBO3MOXKHO MO MPUYMHE YNAaNEeHHOCTU TEPPUTOpPHIl HedTerazoqoOblud WM WX TPAHCHIOPTHOMN
HEO0CTYITHOCTH.
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AGRIS F40

IKOJIOI'NMYECKAS OHEHKA ITAPAMETPOB PEJIBE®A U KIIMMATA
JIECHBIX JIAHAINA®THBIX KOMIIJIEKCOB
IOT'O-BOCTOYHOI'O CKJIOHA BOJbIIOT'O KABKA3A HA OCHOBE I'C

©Hcmaunoea H. A., kano. 6uon. nayx, Mncmumym nousogedenus u azpoxumuu HAH
Aszepbatiodcana, 2. baky, Azepbaiioxcan

ECOLOGICAL ASSESSMENT OF RELIEF AND CLIMATIC PARAMETERS
ON THE BASIS OF GIS OF FOREST-LANDSCAPE COMPLEXES
OF THE SOUTH-EASTERN PART OF THE GREATER CAUCASUS

©Ismailova N., Ph.D., Institute Soil Science and Agrochemistry of Azerbaijan NAS,
Baku, Azerbaijan

Annomayusn. Tepputopuu 10ro-BocTOuHOM uYacTu bosbimoro KaBkasza, MOKpBHITBIE JIECHOM
pPacTUTENBHOCTHIO MO penbedy, KIMMAaTy U [OYBEHHO-PACTUTEILHOMY IOKPOBY MOKHO
MOZIpa3JeINTh Ha OTIMYAOIIKUXCS APYr OT JIpyra 3 MOYBEHHO-3KOJIOTMYECKUX PailoHa WUIU JIECHOU
dopmaru. TakoBBIM SIBISIIOTCS: TPaOOBO-OyKOBO-TyOOBBIE ME30(IIIBHBIC Jieca CPEIHETOPbS;
nyOoBO-TpaboOBBIe  KCEpO(UTHBIE Jieca  HHU3KOTOPbS;  apHIHBIE Jieca  HU3BKOTOPUH ¢
MOKKeBeNTbHUKOM. C HCMONB30BaHUEM CTETICHU MPOSBICHUS IOKa3aTenel penbeda u Kiumara Ha
IOr0-BOCTOYHOM CKJIOHE bonbiioro KaBkaza B cOdYeTaHMM OIIEHOYHBIM IIKAJIaM 3KOJIOTMYECKUX
noTpeOHOCTEH pacTeHW! W WTOTOBBIM OOHHTHPOBOYHBIM OajulaM II0YB, OBLIM YCTaHOBJICHBI
9KOJIOTHYECKHUE Oasuibl JIECHBIX (hopMalvil Ha JaHHOW TEPPUTOPHH.

Abstract. The forest-covered areas of the south-eastern part of the Greater Caucasus can be
divided into three soil-ecological regions or forest formations, which differ from each other in
relief, climate, soil and vegetation. These are: hornbeam-beech-oak mesophilic forests of the middle
mountains; lowland oak-hornbeam xerophyte forests; Arid forests with low mountain juniper
composition Ecological points of forest formations spread in the area were found using price scales
and final quality points of soils in accordance with the ecological requirements of plants in
the south-eastern part of the Greater Caucasus.

Kntouesvie cnosa: sxonoruueckasi OIeHKa, SKOJIOTHYECKUE Oauibl, KIUMAT, peibed, JecHas
dbopmarus.

Keywords: ecological assessment, ecological points, climate, relief, forest formation.

OnHOM W3 BaXKHBIX SJIEMEHTOB NPH HKOJOTMYECKON OIIEHKE IOYB, SIBISIETCS COCTABJICHHE
IITKaJI 10 CTETMeHU MX MPOsiBICHU. B CBsA3M ¢ 4eM 0CO0yI0 aKTyaIbHOCTh TPHOOPETAIOT BBISIBIICHHE
MIPU3HAKOB U TOKa3aTesiel, MO3BOJISIONNX OOBEKTUBHO OICHUTH (DYHKIIMOHUPOBAHHE KOHKPETHBIX
JKOCHCTEM M OuoreomneHo3oB. [Ipu cocTaBlieHWU OLEHOYHBIX IIKAJ MO OTIAENbHBIM MpPU3HAKAM
nposisinenusi, [. III. MamenoB [3] Takke BOCIOJIB30BaICS JIaHHBIMU  3aCOJEHHOCTH,
COJIOHIIEBATOCTH, arpETUPOBAHHOCTHU Y KIIMMaTHYECKUMU MMOKA3aTEIISIMH.

C. 3. MamenoBa mpu SKOJIOTUYECKON OIEHKE BOCIOJIb30BAIACH ITKAJaMH, OTPaKAOIIUMHU
MOKa3aTelll OKPYKAIOIIEH CpeIbl, 9YTO B CBOIO OUepelb 3HAYUTEIHHO MOBBICHUIIA OObEKTUBHOCTH MIPH
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OIICHKE 3KOCHUCTEeMHBI [4]. ABTOp oOpaTriia BHUMaHHUE TIPH ONPEICTICHUN SKOJIOTHUECKUX OaJTOB Ha
PacTUTENbHBINA MOKPOB MOBEPXHOCTH, YTO YIYUIIHUIO SKOJIOTUYECKYIO OLIEHKY M MPUONIM3UIO €€ K
arpo3KOCUCTEMAM.

Obvexm u MemoouKa uccied08anul

Wcnonw3ys naHHble MccleaoBaTeNel, a TakKe ajllbTepHATUBHBIE METO/IbI, ObLITN pa3paboTaHBbI
OLICHOYHBIE MIKaJbl IO XapakTepuCTHKaM penbeda U KIMMATUYECKUX TIOKas3areiael JeCHBIX
(dopmanmii roro-BoctouHoro ckiona bompmoro KaBkasa.

Jlecuble Qopmanuu Ha IOTO-BOCTOYHOM CKJIIOHE bonbmoro KaBkaza moppasnensitoTcss Ha
Me30¢uiIbHbIe, KcepouTHble W apuiHble jeca. JlecHOW MOsiC pachoyiokeH MeEXy MoscaMu
KkcepoduToB cyxocreneid HuU3koropbs (600—800 M) u cybanpnuiickumu ayramu (1800-2000 m).
JlecHoli nosic B ocHOBHOM mpezcTasiieH 10 Bugamu aepeBbeB U KycrapHukamu. [1o 3aHumaromieit
IUIOMIAU JOMUHUPYIOT Oyk, rpad u 1y0, a Takke BCTPEUAIOTCs SIC€Hb, KJICH, TOIOJb, Oepe3a u
IOpyrue nepeBbsi M KycTapHuku. Cpenu pa3HOBUAHOCTEH Jy0a Ha CEeBepO-BOCTOYHOM 4YacTu
Bonbmoro Kaskaza nanbosnee pacnpocTpaneHsl HOEpUC U BOCTOUHBIH Ty0.

B nosice pacripoctpaneHus nbepuca cpeJHerooBasi Temneparypa Bosayxa cocrasiuser 10,3—
13,3 °C, a xomuyectBo armocgepHbix ocaakoB — 430-1327 mm, a B mosice (HOpMHPOBAHUS
BOCTOYHOTO Jy0a KOJMYECTBO BBIMAAAIOMNX oOcaakoB cocTaBisger 600-1400 mwm. Hbepuc
BBIICTISICTCSl  aJanTaluedl K 3acyXOyCTOMYMBOCTH, HU3KHM TeMIleparypaM U OTJIWYaeTcs
MoOpo3oycToiunBoCcThi0. [lo  TakoBBIM  MOKazaTenssM  MOEPUC  CUMTAIOT  KCEpO(UTHOM
PacTUTENBHOCTBIO, KOTOpasi OKa3ajaach CHOCOOHOM co31aTh 1eblil mosc [1].

[Ipn uccienoBaHUsX Ha JIECHOM MAacCHBE IOr0-BOCTOYHOOro ckioHa bonbmioro Kaskasa,
ObUTH MCCIIeIOBaHbI B OCHOBHOM Jieca Mcmanmnuackoro, Axcynnckoro u [llamaxuHckoro pailoHOB,
a TaKXKe apXxuBHble Marepuaibl. Kak yxke oTMeuanach BbIIIE, B 3aBUCUMOCTH OT pPelbe(PHBIX
YCIJIOBUH, KIIMMAaTH4YeCKUX MOKa3aTeaei U MOYBEHHOTO IMOKPOBA, PETMOH MOYXHO MOAPa3IeuTh Ha 3
MMOYBEHHO-3KOJIOTUYECKUI pPaliOH.

B ornuume ot rokHOoro ckinoHa bombemoro Kaskaza (bamakanckuii, 3araranbCKuid,
IHexunckuit, 'axckuit, Ory3ckuii, ['abanuHCKUl agMUHUCTpATHUBHBIE PAllOHBI) HOr0-BOCTOYHBIN
ckioH bonpmoro KaBka3a Hanbonee MHTEHCHUBHO IMOJIBEP)KEH aHTPONOTEHHOMY BoO3zeicTBHI0. B
CBSI3U C 4eM, OmopazHooOpa3ue JECHOIO COCTaBa HENb3s CUMTATh MOJHOCTHIO €CTECTBEHHOH T. K.
jJeca MOXHO BCTPETUTh TOJBKO MEXJAYy BEpPXHEM SPyCOM U IpaBoOepexbeM Bblllle OacceifHa
[Tupcaaryaif. Takum oOpazoM, B pamMkKax OOBEKTa HCCIEAOBAaHHS Ha CpeHE M HHU3KOTOphsAX. Ha
OypbIX TOpPHOJIECHBIX M KOPHUYHEBBIX TOPHOJIECHBIX IOYBaX PacHpoCTpaHEeHbl OyKOBO-rpaboBO-
ny0oBBI€, rpab0OBO-AyOOBBIE U IPYTHE CMEIIAHHBIC JIECa.

BykoBo-rpaboBo-1y0O0OBBIE CMEIIAHHBIE Jeca, SBIAACH ME30(QHIbHBIMU, C(HOPMHUPOBAHBI Ha
OypbIX TOPHOJIECHBIX IIOYBaX, IJi€ JAOMHHUPYIOUIMM SBISIOTCS OykoBble seca. Jlns pa3BUTHSA
OYKOBBIX JIECOB, OCHOBHBIMH YCJIOBHUSIMH SIBJISIFOTCSI TPOAOJKUTEIBHOCTh BET€TAIIMOHHOTO Neproja
HE MeHee 5 MecsleB, MakcuManbHas Temreparypa Boiiie 5 °C tedeHun 345 CyTOK U KOJIMYECTBO
arMocdepHbIX ocaakoB He MeHee 500 mM. byk oTHOcuTCs K poay Me3oduiuioB. OHu popMHUpyrOTCS
B YCIOBHAX H30BITOUHOW YBIQKHEHHOCTH, CO3/aBas T'YCTOH JecCHOW NOKpoB. Byk 10BOJBHO
YCTOMYMB K HU3KUM TeMIlepaTypaM M BCTpedaeTcs A0 cyOanbnuiickux yroB. Ho B Azepbaiimxane
KJINMAT Tosica OyKOBBIX JIECOB HECKOJIBKO oTiinuaeTcs. Tak, B ['abamnHCKOM pailoHe CpeaHeroaoBas
TeMieparypa Bo3ayxa cocrasiser 10,6 °C, a TeMneparypa caMoro »kapkoro Mecsiiia MOBBIIIAETCS
no 22 °C. Ilpu 3TOM HejocTaya arMOC(EpHBIX OCAIAKOB M OTHOCHUTENILHOW YBIQKHEHHOCTH WU
JIOBOJIBHO BBICOKHE TEMIIEPATYyphl BO3/1yXa MPEMATCTBYIOT MOJTHOLEHHOMY pa3BUTHIO Oyka [2].

Apunnsie seca B AsepOaifjpkaHe pacrpoCTpaHEHbI B TMPEATOPHOM 30HE, MPHU CKYITHOCTH
YBJIQKHEHMSI M HAJIMYUU BBICOKMX TEMIIEPATyp, U HOCUT B OCHOBHOM IIOYBO3AILUTHBIM XapakTep.
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OCHOBHOH NpEACTABUTENL APUAHBIX JIECOB MOMOKEBEIBHUK, OTHOCUTCA K Kumapucam. B cBsasu ¢
BBICOKOM (PUTOHLIUIHOCTBIO MOXOKEBEJIBHHK CIIOCOOEH OYMIIATh M CO3/1aBaTb MHUKPOKJIMMAT Ha
ONPENEIICHHBIX TEPPUTOpUAX. MeCTHOE HacelleHHe ene ¢ JPEBHUX BPEMEH MHTEHCHUBHO
3aHUMAJIOCh 3€MJICJIETIMEM M JKUBOTHOBOJCTBOM. B CBA3M C 4eM INEPBUYHBIN JIECHOH IIOKPOB
apUIHOTO THIIA IIOJHOCTBIO IIOABEPKEHA AHTPOIIOIEHHOMY BO3ICHCTBYIO, a CYLIECTBYIOLIUE
pactuTenbHble (OPMaLUU B OCHOBHOM CYXOCTEIHbIE-KCEPO(DUTHBIE.

Ananuz u obcyscoenue
OneHOuYHBIE IIKATBI C y4eTOM penbeda M KIMMATHUECKUX IOKa3areiel NpeACTaBICHbI B
Tabmuue. C TOBBIIIEHHMEM THIICOMETPHYECKOTO YPOBHS HAJl YPOBHEM MOPs HAIISAHO MOXKHO
HaOJMIOaTh YepeloBaHHE JKOJOTHYECKUX OayuloB JIECHBIX Qopmanuii — Me30(HIbHBIX,
KcepoduTHBIX U apuaHbIx. Eciu Ha BeicoTe 300—600 M apuanbie neca nonyymnu 100 6amios, To HA
BbicoTe 2200—2600 M ux 6auIbl OKa3aJIMCh HA CaMOM HU3KOM ypoBHE — 30.

Tabnuna
OKOJIOI'MYECKA S OLIEHKA PEJILEDA I/IUKJII/IMATA
JJECHBIX JTAHAITA®THBIX KOMITJIEKCOB IOI'O-BOCTOYHOU YACTU BOJIBIIOI'O KABKA3A

Bwvicoma, m
Hzmenuusocmo Jlecnvle popmayuu (bannst)
Mme30QunbHble Kcepogummble apuoHvle
300-500 30 80 100
500-600 40 100 100
600-800 60 100 90
800-1000 80 90 90
1000-1200 90 80 80
1200-1600 100 60 80
1600-1800 100 40 60
1800-2200 100 40 40
2200-2600 90 20 30
Cpeonezooosas t °C

Hsmerusocmo Me30¢unvHble Kcepoghummbie apuoubie
15-14 50 70 100
14-13 60 80 100
13-12 80 90 100
12-11 90 100 90
11-10 90 100 80
10-9 100 90 70
9-8 100 80 60
8-7 90 70 50
7-6 80 50 30

Ocaoku, mm
Hzmenuusocmo
Mme3o¢hunvHbvle Kcepogumubvie apuoubie

300400 40 80 100
400-500 60 90 100
500-600 80 100 90
600-800 90 100 80
800-1000 100 80 60
1000-1200 100 60 40
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Ta ke TenaeHnus u ¢ me3odmibHbIMU JecamMu. Eciin Ha Bbicote 1600-2200 M Hag ypoBHEM
Mopsi oHu noiydatot 100 Gamos, a Ha BeicoTe 300—-500 M nmomyunnu 30 Gamnos. Ha Beicore 600—
800 M kcepodutHbie neca nmomyumwin 100 GamioB, cample HU3KUE OAJIbl MONYYMIIM HA BBICOTE
2200-2600 M Hax ypoBHEM MOPA.

B cBf3u C MOBBbIIIEHHEM THIICOMETPUYECKOTO YPOBHS HaJ YPOBHEM MOpPS IMPOUCXOIUT
W3MEHEHUE KJIMMaTa — TOHMKCHHE TEMIIEPaTyphbl U TOBBINICHHE aTMOC(EpHBIX OCAIKOB, YTO B
CBOIO OYepe/ib CKa3bIBAETCSl HA N3MEHUYNBOCTH HKOJIOTUYECKHUX OaJlIoB.

[Tpu temmeparype 12—15 °C u armocdepnbix ocaakax 300—600 MM, OMOTE€OIIEHO3bI APUTHBIX
necoB oneHeHbl B 100 6amnoB. Ilpu temneparype 8—10 °C B Buzae sTamoHa Me30(UIIbHBIE Jeca
omenenbsl B 100 OGammoB. Ilpu temmeparype 10-12 °C OuoreorneHO3bl KCEPOPUTHBIX JIECOB
nonyummn 100 GamioB, a mpu armMocdepHbix ocankax 800—-1200 mwm, Me3oduibHbBIC Jeca U TpH
ocaakax 500-800 MM kcepodutablie neca noayunan 100 6aos.

Cnucok numepamypul:
1. UcmamnoBa H. A. Dxosnorumueckue MOJENU JIECHBIX II0YB FOIO-BOCTOYHOIO CKJIOHA
Bbonbmoro Kaska3za: aBroped. nucc. ... kaua. 6uon. Hayk. baky, 2003. 23 c. (Ha a3ep0. 513.).
2. Mamenos I'. II1., XanunoB M. f. Jleca Azepbaiimxana. baky, 2002. 472 c. (Ha a3ep0. 513.).
3. Mawmenos I. IIl. Dxonorudeckas ornenka rnous Azepoaiimkana. baky, 1998. (na azep0. 513.).
4. Mamenosa C. 3. Dkojormueckasi OIEHKa M MOHHTOPUHI T04YB JIeHKOpaHCKOW 0O0JacTH
Azepb6aiimkana. baky, 2006. 372 c. (na azep0. 53.).

References:

1. Ismailova, N. A. (2003). Ecological models of forest soils on the southeastern slope of the
Greater Caucasus: authoref. Ph.D. diss. Baku, 23. (in Azerbaijani).

2. Mamedov, G. Sh., & Halilov, M. Ya. (2002). Forests of Azerbaijan. Baku, 472. (in
Azerbaijani).

3. Mamedov, G. Sh. (1998). Environmental assessment of soils in Azerbaijan. Baku. (in
Azerbaijani).

4. Mamedova, S. Z. (2006). Environmental assessment and monitoring of soils in the
Lankaran region of Azerbaijan. Baku, 372. (in Azerbaijani).

Paboma nocmynuna Ipunsama k nyoruxayuu
6 peoakyuio 30.06.2021 2. 03.07.2021 .

Ccoblaka 0ns uumupoBearus.

Hcmaunoa H. A. DOxojormueckas OLEHKa MapaMeTpoB penbeda U KiIuMara JECHBIX
JaHIMAa(THRIX KOMILJIEKCOB IOr0-BOCTOYHOro ckjoHa bompmoro Kaskasa na ocuoe I'MC //
bromnerens nHaykm w mpaktuku. 2021. T. 7. Ne8. C. 56-59. https://doi.org/10.33619/2414-
2948/69/06

Cite as (APA):

Ismailova, N. (2021). Ecological Assessment of Relief and Climatic Parameters on the Basis
of GIS of Forest-Landscape Complexes of the South-Eastern Part of the Greater Caucasus. Bulletin
of Science and Practice, 7(8), 56-59. (in Russian). https://doi.org/10.33619/2414-2948/69/06

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 59


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

VIK 631.47 https://doi.org/10.33619/2414-2948/69/07
AGRIS P34

CBA3b MEXAY ®U3UKO-XUMUYECKUMH
N BUOJTOI'MYECKUMMU INIOKA3ATEJIAMMU JIYT'OBO-KOPUYHEBBIX ITOYB
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Asepbatiodcana, 2. Baky, Azepbaiioxcan, shahla.jafarova@yandex.ru

RELATIONSHIP BETWEEN PHYSICAL-CHEMICAL
AND BIOLOGICAL INDICATORS OF MEADOW-BROWN SOILS

©Jafarova Sh., Ph.D., Institute of Soil Science and Agrochemistry, Azerbaijan NAS,
Baku, Azerbaijan, shahla.jafarova@yandex.ru

Annomayusa. B crarbe TPUBOIATCSA pPE3YAbTaThl HCCIEAOBAHUII O B3aUMOCBSI3H MEXIY
HEKOTOPBIMH (PU3NKO-XUMUYECKUMHU M OMOJIOTHYECKHMH TTOKA3aTesIIMH JIyTOBO-KOPUYHEBBIX ITOYB
NOJTYBIQXKHBIX CyOTpornukoB JleHkopanu. M3yueHbI XapaKTepHBIE CBA3UM MEXKIY COICpKaHUEM
ryMyCa U €MKOCTBIO ITOIVIOLIEHHUs, a TAKXKE MEXAY KOJIMYECTBOM MHUKPOOPTraHU3MOB U PEAKLMM
(pH) mnouBenHoil cpenpl. IlpencraBieH aHamu3 3aBUCUMOCTH HCCIEIYEMBIX KOJIMYECTBEHHBIX
nokasareneil. B pesynbrare nemaercst BBIBOJ O CBS3M MEXKIY E€MKOCTBIO TOIJIONICHUS IMOYBHI U
cozlepKaHueM r'yMyca B JIYTOBBIX ITOYBax. BomopoaHbIi MoKa3aresb MOYBEHHOI cpelbl KoneOneTcs
OT HENUTPAJILHOU 710 c1a00IIETOYHOM.

Abstract. The article presents the results of research on the relationship between some
physicochemical and biological indicators of meadow-brown soils of semi-humid subtropics of the
Lenkoran. The characteristic relationships between the humus content and the absorption capacity,
as well as between the number of microorganisms and the reactions (pH) of the soil environment,
have been studied. The analysis of the dependence of the investigated quantitative indicators is
presented. As a result, it is concluded that there is a relationship between the soil absorption
capacity and the humus content in meadow soils. The pH of the soil medium ranges from neutral to
slightly alkaline.

Knroueswvie cnosa: nousa, pH, MUKpOOpPraHu3Msbl, F'yMyC, EMKOCTb, TOIVIOIIEHHUE.
Keywords: soil, pH, microorganisms, humus, capacity, absorption.

Knumarnueckue ycioBUsI ONPEAETSIOT XapakTep MPOTEKAIOMIMX B MOYBaX OMOIOTUYECKUX
peaknuii ¥, B YAaCTHOCTH, OKAa3bIBAIOT BIUSHUE HAa WHTEHCUBHOCTh OMOXMMHYECKUX,
MHUKPOOHOJIOTHYECKUX, (hepMeHTaTUBHBIX MPOLECCOB, Ha oOpa3oBaHue CJIOKHBIX
OpraHOMHMHEPAIIbHBIX KOMIUIEKCOB. BakHO€ 3HaueHue MpH 3TOM MMEET UCCIEIOBAHHWE HE TOJBKO
KOHKPETHBIX OHOJOTHYECKHX TMPOIECCOB, HO M BBISCHEHUS 3aKOHOMEPHBIX CBS3€H MeEXIy
OMOJIOTUYECKUMU U (PU3UKO-XUMUYECKIUMU TTOKa3aTeIsIMU TTOYBHI [1].

Takol momxoa MOXXHO pacCMaTpUBaTh KaK OCHOBY CPaBHUTEIHHO-IKOJIOTHYECKOTO aHAIIN3a
(OpMUPYIOITNXCSL CBA3€M B MOYBaX C JIYTOBBIM IpolieccOM MouBooOpazoBaHus. CyllecTBEHHYIO
3HAYMMOCTh MMEET TAaKXKe TEOPETHUECKH aHanu3 OUOJOTHYECKUX IMPOIIECCOB, MPUBEACHHBIN B
paborax psiga uccnenonareneit [1-4, 11, 12].
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Pe3ynprartel Takux HCCIEIOBaHMI HMEIOT BaXXKHYIO 3HAYUMOCTh Ui TIIYOOKOW OLIEHKH
B3aMMOCBSA3EH MKy MTOYBOM U HACEISIONIMX €€ )KUBBIMHU Opranu3Mamu [2, 3].

N3ydenne 0coOCHHOCTEH Ce30HHBIX (ha3 OHMOJIOTMYECKHX TMPOIECCOB, B HUX TECHOU
B3aMMOCBSI3U C a0MOTUYECKUMU (DaKTOpaMU MO3BOJIUT M3YyYUTh OCOOCHHOCTH MOYBOOOpPA30BaHUSA,
UX pa3BUTUE B PErMOHANBHBIX SKO-KIMMAaTHYECKUX YCIOBHsX. [loaTOMy, /ISl pelieHuss MHOTUX
3a/lad, CBSA3aHHBIX C FCHE3UCOM, KJIACCU(UKAUN U JUArHOCTUKON MOYB BAKHOE 3HAUYCHUE MMEET
MpUBEJCHUE OMOTECTUPOBAHUS N3YIaeMbIX TTOYB [3].

B KoHTEKCTE 3THX CyKIEHUN LENbI0 MCCIENOBAHMS CTAIO M3YYEHHUE B3aUMOCBA3EH MEXIY
HEKOTOPHIMH  (PU3UKO-XUMUYECKUMU U OHUOJIOTMYECKUMHU TIOKa3aTelsiMH Ha IpPUMEpPE JIYyroBO-
KOPUYHEBBIX TIOYB B CEBEPHOM dacTu JIeHKOpaHCKON o0nacTu. YUUTHIBAsI, YTO B3aMMOOTHOIICHHUS
MEXIY JKHBBIMH OpTaHW3MaMH H a0MOTHYECKUMHU (HaKTOpaMu OKpPYKAIOIMIEH Cpeasl HUMET
SBOJIIOLIMOHHBIA  XapakTep, LEeJIecOo00pa3HbIM CclieyeT o0paTUTh 0co00e BHHMMaHHE Ha ITY
aKTyaJIbHYIO IIPOOJIEMY Ha IPUMEPE JIyTOBO-KOPUYHEBBIX MOYB.

Obvexmbl u MemMoobvl UCCTEO08AHUL

HccnenoBanuss NpOBOMMINCH Ha JIyrOBO-KOpPWYHEBBIX MouBax ([xammmaban) ymepeHHO-
CYXUX CYOTpONHKOB, pPa3BHBAIOMIMXCS T10J Me30()MIbHONW TPaBSIHUCTOW pPACTUTEIBHOCTHIO.
XapaKTepHBIM JUArHOCTHYECKUM MPHU3HAKOM THX IOYB SBJSIETCS 00pa30BaHUE JEPHOBOTO CIIOS, a
TaK)Ke MPUYPOYEHHOCTh UX K MOBEPXHOCTHOMY U TPYHTOBOMY YBIKHEHHIO. B KauecTBe 00BEKTOB
UCCJICJIOBAaHHUs OBUIM  BBIOpAaHBl LEIUHHBIE OHOTONBI TOX ©CTECTBEHHOM TPaBSIHUCTOU
PacCTUTENBHOCTHIO.

[TouBenHble mpoObl oTOMpanuck nociaoiHo ¢ 0-10 cm; 10-20 cm; 20-30 cM IyOMHBI.
OTtobpaHHbIe MTPOOBI MOATOTABIUBAIUCH [T (PU3UKO-XMMHUYECKUX aHAIU30B [4].

[TomyueHHbIE pe3yabTaThl CONOCTABISUIMCH C TOKA3aTeNIIMH, MMEIOIIUMHUCS JHTEPATypHBIX
HCTOYHHKAX METOJIOM I'pa)iuecKOro aHaIn3a.

Obcyacoenue pe3yiomamos

Knumar paiioHa pacnpocTpaHeHHs JIyrOBO-KOPUYHEBBIX MOYB XapaKTEPU3YeTCs YMEPEHHO-
TEIUIOW YBIA)XHEHHOM 3MMOM M JKapKUM CYXHM JIETOM. [0J0BO€ KOJIMYECTBO BBINAJAIOLINX
armocepHbIx ocaakoB coctasisier 400700 MM, mpHU CpeTHEro0BOM TeMIieparype Bo3ayxa 12—
14,5-23 °C. Ilpu Takux OJIArONPUITHBIX AKOJIOTMUECKHX YCIOBUAX OHOJOTHYECKHE IPOLIECCHI
IIPOXOJAT MPU ONTUMAIBHOM THAPOTEPMUYECKOM peXHMME yMepeHHOM yBiaxHeHuu 10,1-24,9% u
temneparype 18-22 °C.

AKTHBHBIE OMOJIOTHYECKHE MPOLECCHl TPOUCXOJAT B BECEHHE-0CEHHUI nepuo. B 310 Bpems
OTMEUaeTcss MakcuMmaibHas KoHieHtpamus CO, B mnouyBeHHOM Bo3ayxe — 6,0-10,5%,
MUHHMMAJIbHOE KOJIMYECTBO HakKaruBaercs B jieTHee Bpemsa — 0,25-0,38% [5, 6].

AHanu3 NOYBEHHBIX MPOO MOKa3al, 4YTO B BEPXHUX FOPU30HTAX MOYBA UMEET CJIa0OIIEIOUHYIO
(pH 7,2-7,6), a B Oonee HIWKHUX — BbIpaXEeHHYI Mmenounyo (pH 7,7-8,1) peakuuro.
OmnpeneneHne cocraBa T'yMYCOBOIO BEIECTBA BBIBUJIO T'yMaTHbBIA (hynbBaTHO-TYMAaTHBINM THII
rymyca.

BusyanbHblil 0CMOTp NMOYBEHHOTO pa3pe3a Moka3an HalIu4yue B cpeqHeil yactu npoduist (30—
35 cM) BBIpaXEHHOTO CEpPOBATO-KOPUYHEBOTO CJIOS, a TaKXKEe 3aMETHYI0 ONNEEHHOCTb W
YIIOTHEHHOCTH 3TOT0 FTOPU30HTA.

[TomyueHHBIE pe3ynbTaThl IOJHOCTHIO COMNIACYIOTCS C KJIACCUYECKUMHU TPyAaMH I1OYBOBEOB,
KOTOpbIE 3aHUMAJIUCh M3yuyeHHEM MOpP(}O-AMArHOCTUYECKUX U (PU3UKO-XUMHUYECKUX CBOWCTB IOYB
U pacCMOTPEHHEM JIYTOBBIX MPOLIECCOB OYBOOOpa3oBanus [7-9].
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Hanunuue B 1yroBo-KOpUYHEBBIX MOYBAX IMMHUCTOrO Marepuana (45-48%), moka3pIBaeT, 4To
3T MOYBBI UMEIOT TSDKEJIBbIH MEXaHWYECKUN COCTaB, a TAK)KE BBIPAKEHHYIO €MKOCTh MOIVIOIIEHUS
25-32 mr/3kB. Ha 100 r moussl [12].

dopMUpOBaHUE TyMYCOBBIX BEHIECTB B JIYTOBO-KOPUYHEBBIX TMOYBAX MPOUCXOAUT MPHU
AKTUBHOM YYaCTHUU IPYHTOBBIX BOJ U JIE€ATEIHHOCTHIO OMOIIOTMYECKUX areHTOB MOYBOOOPA30BaAHUS.
OObpasyroniuecs: TyMyCOBBIE BEIIECTBAa CIIOCOOHBI MPOHUKATH B INIyOb MOYBBI U B TOpU30HTE «B;»
MEPEMEIITUBASICh ¢ TNIMHUCTHIM MaTepUAIOM CO3/AI0T ITIMHUCTO-TYMYCOBBIE ()OPMBI OPTaHUUYECKOTO
BemecTna [5, 6, 8]. [ToaToMy, CyIIeCTBEHHYIO 3HAYMMOCTh NMPUOOPETAECT YTOYHCHHS B3aUMOCBSI3EH
HEKOTOpBIX (DM3MUECKHX [apaMeTpoB C OWOJIOTMYECKUMH I[OKa3aTeliiMU — TyMYCOM,
YUCJICHHOCTHIO MHUKPOOPTaHU3MOB. YUWTHIBAs, YTO OTH IOYBBl HMEIOT BBICOKYIO E€MKOCTb
MOTJIONICHUS, TpU aHanu3e TpadudecKd OblIa IMOKa3aHa B3aMMOCBS3b MEXIY KOJIMYECTBOM
MHUKPOOPTaHU3MOB M coepkanueM rymyca (Pucynku 1-2).

VYcnoBHbIE 0003HAYEHUS:

e ; X; + — JIyrOBO-KOpUYHEBas

® ; ® — nyroBo-cepo-KOpUYHEBAS

—+
.

1 2 .3 i 5 6 ® — ceposemno-nyrosas

PucyHok 1. B3auMoCBsi3p MEXIy E€MKOCTBIO TOIJIOIICHHS U COJACPKAHHEM IyMmyca B HEKOTOPBIX
JyroBbIX mouBax [4, 7, 8, 11]

A YcioBHBIE 0003HAYCHMUS:
’ o;x— C.A. Anmes[1]
+ — B. T. Mamenzane [10]

2 3 4 5| 6| 7 8

Pucynok 2. B3anMocBs3p MeEXIy KOJMYECTBOM MHKPOOPraHU3MOB W pH MOYBEHHON cpeabl
H3Y4acMBbIX I10YB
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Kak BugHo u3 PucyHka 1 3Ta B3aMMOCBA3b OCTaro4HO BbICOKasd. [lo Mepe yBenmuueHus
€MKOCTH TONJIOIICHHUsI OTMEYaeTcsl IOCTENEHHOE W3MEHEHHME KOJIMUYECTBEHHBIX II0Ka3aTesel
rymyca. Peakiusi mOYBEHHOH cpenbl, Kak OBUIO OmpeneneHo — ciadomenoynas u Onm3Kka K
IIETIOYHOM 1 MaJlo U3MEHSETCS MO MPOGUITI0. AHAIIOTUYHBIM 00pa30M MPOCIEINB 32 B3AUMOCBSI3bI0
MEXJy peakuuell mouBeHHoH cpeabl (pH) ¥ KoIm4ecTBOM MUKPOOPTaHU3MOB MOYKHO OOHApyXHTh
HauOosiee IpuemMiIeMble YY4acTKU Ul MUKPOOMOJIOIMYECKUX MPOLEecCOB. bblIo ycTaHOBIEHO, UTO
OJaronpuATHBIA CPeOW IS pa3BUTUS MUKPOOPIaHU3MOB siBisgeTcs: HeiitpanbHas (pH 7,0-7,2) u
cnabomenounas (pH 7,2—7,6) cpena (Pucynok 2).

C nenpro Oonee JeTambHOrO rpaUyeckoro aHajiu3a 3TUX CBsA3ed OBbUIM HCHOJIb30BaHBI
JAHHBIE U 10 APYTUM JIYTOBBIM 1ouBaM (PucyHok 2).

Buvi6oout
1. YcraHOBJIeHA TeCHasi B3aUMOCBSI3b MEKIY EMKOCTBIO MOTIIONMICHUS U COJCPKAHUEM TyMyca
B TIOYBAX C JIYTOBBIM THUIIOM TOYBOOOPA30BAHMSI.
2. pu wewrpansuoit (pH 7,0-7,1) u cnabomenounoit (pH 7,2-7,6) cpeme B mouBe
HaOmomaeTcss HaWOOJNbIAasi AKTUBHOCTh MHKPOOPTAaHM3MOB, YTO CIIOCOOCTBYET JIydIei
IYMHUQHKAIAN TIOYBBI.
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SOIL RESEARCH IN THE KARABAKH REGION OF THE REPUBLIC OF AZERBAIJAN

©Ahadov D., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NAS,
Baku, Azerbaijan, d_ahadli@mail.ru

Aunomayus. B crarbe oONMcaHbl IIOKAa3aTelu KadecTBa II0YB, DPACIPOCTPAHEHHBIX B
Kapabaxckom peruone. M3yuyeHO COBpeMEHHOE COCTOSHHE MOuYB. JlaHbl arpo’KOJIOTHYECKHe
0COOEHHOCTH U TIPENJIOKEHUS TaTbHEHIIEr0 MCIIOIb30BaHUS MTOYB pernoHa. bombmas yacTb moyB
IPUTOJHA IS CENIBCKOro Xo3siicTBa. OCOOCHHO MIOAOPOAHBI MOUBH B [IpuapakcuHCKOl monoce,
Arnamckom, ®usynunckoMm, JxeOpamnbckoM u I'ybammuHckom paiioHax. OZHMM U3 BaXKHBIX
BOIIPOCOB SIBJIIETCS IIPOBENCHUE MEIMOPATUBHBIX MCCIENOBaHUM Ha 3THX nousax. [IpuponHbie
yCIOBHSI ONaronmpusTHBI IS TOCAAKH MpOca, TOpoxa, YeYEeBHIBI, (acoiid, a Takke (PpPyKTOBBIX
canoB (s0JOKH, TPyIIW, aiiBa, TpaHarbl, (PMHWKH, BHUIIHS, CIWBBI) M BUHOTPATHBIX IUIAHTAIWH,
BO3MOJKHA ITOCaJIKa Ca’KEHLIEB LLIEIKOBULIbI 1JIs Pa3BUTUS KOKOHOB. B mpeAropesix U paBHUHAX €CTh
BO3MO)XKHOCTb BBbIpAIllUBaTh TEXHUYECKHE KYIbTYPbI (XJIONOK, KYKypy3y, HOACOIHEUHHK, c010). B
THUX palOHax MOYKHO BBIPAIIMBATh W IIOJIy4aTh BBICOKME YpOXau KHBH, KOTOPOE SBISETCS
cyOTponmueckuMm pacreHueM. lcnonb3zoBanue Box u3 pek Apakc, Xakapu u bapryman,
Bojoxpanuiuil Capxanr m CyroBymaH o0ecreduT BbICOKHE ypokau. CyIecTBYIOT XOpOLIHMe
yCIOBUS 7Sl CaJ0BOACTBA M IOCAIKU KapTOodens B BBICOKOIOPHBIX U CPEIHErOpHBIX YacCTIX
Kenbbamxapckoro, HlymuHckoro u I'ybaiamHCKoro paifoHOB.

Abstract. The article describes the qualities of common soils in the Karabakh region.
The current state of soils has been studied. Agroecological features and proposals for the further use
of the region’s soils are given. Most of the soil is suitable for agriculture. The soils are especially
fertile in the Araz zone, Agdam, Fizuli, Jebrail and Gubadli regions. One of the important issues is
the conduct of reclamation studies on these soils. Natural conditions are favorable for planting
millet, peas, lentils, beans, as well as orchards (apples, pears, quince, pomegranates, dates, cherries,
plums) and grape plantations, it is possible to plant mulberry seedlings for the development of
cocoons. In the foothills and plains, there is an opportunity to grow industrial crops (cotton, corn,
sunflower, soybeans). In these areas, it is possible to grow and obtain high yields of kiwi, which is
a subtropical plant. The use of waters from the Araz, Khakari and Bargushad rivers, the Sarhang and
Sugovushan reservoirs will ensure high yields. There are good conditions for gardening and
planting potatoes in the high and middle mountainous parts of the Kelbajar, Shusha and Gubadli
regions.

Knrouesvie cnosa: Kapabaxckuii permoH, arpodKOJIOTHUYECKHE OCOOEHHOCTH, OOHMTHPOBKA,
CEIILCKOE XO3SIHMCTBO, ITOYBA.
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[TouBa sBisIETCS OMHOW W3 TVIABHBIX COCTABJSIONIMX Tenochepsl — TeodU3nIecKon
obonouku TuiaHeTsl. OCHOBHOU (DYHKITMEH MOYBBI, KaK OTACIHLHOTO dJIEMEHTa B IPUPOJIE, SBISCTCS
oOecrieueHne KU3HU B 11EJIOM. BOIIPOCHI 3alIUTHI TTOYB, COXPAHECHHS U MOBBIMICHUS TIJIOJOPOINS —
onHa u3 BaxkHermmx 3amad. C 1940 mo 1990 roapl mpoBeeHBI MIMPOKOMACIITAOHBIE TOYBEHHBIC
uccienopanuss Ha Manom KaBkase, BBISBICHBI THIIBI, MOITUIIBI, POABI M BUAOBOE pa3sHOOOpazue
1oyB. J{71s1 KaXJ10ro pailoHa COCTaBIIEHBI IOUBEHHBIE KAPTHI U dKOJIoruueckue kaprol (Pucynok 1).
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Pucynox 1. [TouBennas kapra Kapabaxckoro pernona

[IpoBeneHne TMOUBEHHBIX HCCIEAOBAHUNA U OLEHKa IUIOAOpoAus Mo4yB (OOHUTHPOBKH)
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omucaHbl B padorax psma aBropoB [1-8], Tabmuma 1. KagactpoBo-oneHOYHOE paliOHUPOBAHHE
AzepOarimxana cBsizaHo ¢ uMeHeM akaj. I. III. Mamenona [4].

Tabmuma 1
THUIIbI U TIOATUIIBI ITOYB, X OCHOBHASI BOHUTETHAS HIKAJIA
Ilousennvie Paiionwt
MUnvl U ROOMUNb N : : § 4 § § § y N §
g S Sz 8 gz I b 2 s S S
S 0% §E:§ §8§ % % osifos
§ 3 §°:% §°%F 3 § ¢£€°%% &
T T 5 § =5 § & & £ 5 0§
I'opHOIECHBIE KOPUYHEBBIC 100 94 100 93 99 88 93 96
BBIIEIOYCHHBIC
['opHONECHBIE KOPUUHEBBIE 82 78
OCTCTIHEHHBIC
["opHBIf cepo-KOpUIHEBBIE OOBITHBIC 7 75
I'opHO-KamITaHOBBIE TEMHBIE 77 81 72
KamranoBbie 0OBIKHOBEHHBIC 95 90 71 100 95
KamranoBbie 7aBHO opoliaeMbie 92 86 86 90 90
JIyroBo-kamraHoBbIe 80 63 92 70 67 62 61
Cepble THITHYHBIE 78 82
Cepbnle opoliaeMblie 79 83
Cepslc 0IyroBeIbie 81

[loiimeHHbIe TyTOBBIE (JUTIOBUATHHO- 7 70 70 79 75 70 T4 74 66 65 72
JIyTOBBIE)

I'opHO-1TyrOBBIE TPUMUTUBHBIE 20 20 20

I'opHO-11yroBEBIE NEPHOBEIC 100 93 91

I'opHONECHBIE MyTOBBIE 92 91

I'opHONEecHbIe Oyphie THITHYHBIS 98 96 92

I'opHbIe cepo-KopHUYHEBBIE CBETIIBIE 50 45 45

I'opHONECHBIE KOPUYHEBBIE TUITHYHBIE 94 100 94 100 100 89 94 98

I'opHONECHBIE KOPUYHEBBIC 100 100
OKYJIbTYpEHHBIC

I'opHBIE cepO-KOPUIHEBBIE TEMHEIE 86 86 86 84 81 77 177 75

I'opuble cepo-kopuyHeBBIE 78 78 75 74
OOBIKHOBCHHBIC

KarmrranoBsle TeMHEBIE 84 99 99

l'opHONECHBIE OCTETHEHHEIE 86 80 80 96

I'opHONECHBIE KOPUYHEBBIE 97 100
KapOOHATHbBIE

I'opHONECHBIE KOPUYHEBBIC 75
OCTEITHCHHBIE

l'opHo-11yroBHIE TEMHEIE 100

I'opHO-1TyrOoBBIE YEPHO3EMOBUAHBIE 95

I'opHONecHbIe OyphIe JIECCOBHUTHBIC 89

I'opHoOIeCHBIE YePHO3EMOBHIHBIC 100

3emian KapabGaxa BKJIIOYEHBI B CIEYIOLIME KaJacTPOBBIC-OLCHOYHBbIE DPAWOHBI: MHUIIb-
Kapabaxckuit, Ilpuapakcunckuii, Jlaunn-I'ybamnmunckuii, Bepxne-Kapabaxckuit (Tabmuma 2).
Kapabaxckuii pernon oxsarsiBaeT 0osbInyto yacts Manoro Kaskasa (81,5%).
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Pe3ynprartel KpynmHOMAacITaOHBIX TOYBEHHBIX HCCIEIOBAaHUMN IMOKA3bIBAIOT, YTO B TOPHOI
gactu Kapabaxckoro permoHa pacmnpoCTpaHEHbl TOPHO-TYrOBbIE MPUMHUTHUBHBIE, TOPHO-TYTOBbIE
JIEPHOBBIE, TOPHO-JIECHBIE JYIOBbIE, TOPHO-IIYTOBbIE TEMHBIE, TOPHO-JIYTOBbIE YEPHO3EMOBU/IHBIE,
TOpHO-JIECHbIE Oypble THIIMYHBIE, TOPHO-JIECHbIE Oypble KapOOHATHBIE, TOPHO-JICCHbIE KOPUYHEBBIC
TUIHWYHBIE, TOPHO-JYTOBBIE OCTEIHEHHBIE, T'OPHO-JIECHBIE KOPUYHEBBIE OKYJIBTYPEHHBIE, CEpPO-
KOPUYHEBBIE TOpPHBIE TEMHbBIC, T'OPHO-JIECHBIE KOPHUYHEBBIC BBIIICJIIOYEHHBIE, TOPHO-JIECHBIE
KOPUYHEBBIE OCTEIIHEHHBIE, T'OPHO-KAIITAHOBbIE TEMHBIE IIOYBbI, @ B PaBHUHHOM dYacTu
OOHApyXEHBbI CIEAYIOUIME THUIBI M TOATUIBL KaIITaHOBbIE OOBIYHBIC, KAIITAHOBBIC JIaBHO
OpoIIaeMbl€, JIyTOBO-KaIllITAHOBBIE, CEPBIE, CEPbIE TEMHBIE, CEPbIE TUIIMYHBIE, CEPBIE OPOIIAEMBIE,
CepbIe OIYTrOBeIbIe, TONMEHHO-TYTOBbIE (JIF0OBHAIBHO-IIYTOBBIE), KAIITAHOBBIE TEMHBIE TIOUBBI.

Tabnuna 2
PACIPEJEJIEHUE 3EMEJIb I10 ITPUPOJHBIM 1 DKOHOMMWYECKHUM 30HAM
Paitionwr Bceeo B mom yucne
niowaob, Y % . . 3
- =3 0§ 0§ 5, &
3 S2 0§ % SE g
R | R R R S
s = = 5 S
ArjgaMcKkuii 66631 17199 9547 — 18384 1669 19832
J>xabpaniabekuit 104497 20501 7243 24 23154 789 52776
Ou3ynuHCKUI 67649 23428 10376 444 25541 1059 6801
Kenb6emxapckuii 198972 6327 10 7571 75600 753 108711
I'ybamnuHckuit 78812 14956 850 631 17192 454 45729
JlaunHCKuH 182603 14167 245 4682 69319 720 93970
3aHrenaHcKui 72550 7801 2667 607 22873 412 38590
lNazaxckuii 7663 1575 — — 1947 168 3973
Canapakckuii 781 7 — — 709 15 50
Bepxne-Kapabaxckuit 440372 80601 15138 4177 82013 3042 225401
Bcero: 1221534 186562 46076 17736 336742 9081 625333

Pacnipenenenue miomanei Kareropui 3eMelb:

1. Ilougwl cenvckoxossiicmeennozo HasHavenus — 336742 ra. Camas nocnenusis nHGopMaIus
00 »tux nousax (1992 r.) npencrasnena B Tabnune 2. B HacTosee BpeMsi FOTOBATCS MacIITaOHbIE
IUJTaHbI 3€MJIEYCTPOICTBA, YTOUHSIOTCS IPAHULIBI IPUPOAHBIX U SKOHOMHUYECKHX 30H (PucyHok 2).

2. 3emnu nacenenuvlx nyHKmMose COCTaBIAIOT Bcero 5592 ra, u3 xoropsix 1709 ra 3aHuMaror
JKHWIIBIE IOMa TOpOKaH, a 3668 ra — 3eMiIu oA rocyAapCcTBEHHOM 3acTpoiikoil. B kareropuu 3emens
HAaCEJICHHBIX TyHKTOB HEOOXOAMMO YUUTHIBATh IPOEKThI PEKOHCTPYUPYEMbIX HACEJICHHBIX TYHKTOB,
MPOKJIAJKY JOPOXKHO-TPAHCIIOPTHBIX JIMHUM U TellekoMMyHHKauil (Pucynok 3).

3. 3emau npomvluLienHocmu, TPAHCTIOPTA, CBSA3H, OOOPOHBI U IPYTHX KaTErOpPHUH.

4. 3emnu  ocobo oxpansemvix meppumoputi cocTaBiusitoT 43947 ra. Taparenbckuit
rOCyIapCTBEHHBIN MpupoaHblid 3anoBeqHuk (240,0 ra), co3maHHbIl Ha TeppuTopun JlayMHCKOTO
pailoHa, HampaBJIeHHE — OXpaHa PeIKuX BHUAOB (ayHbl (Oypblii MenBenb, BOJK, KOCYs, KabaH,
makaj, 6apcyk W ropHbeiii ko3en). Ha tepputopun 3aHTeNaHCKOTO palloHa — TOCYIapCTBEHHBIN
3anoBenHuk bacutuaii (107,0 ra), Jlaumnackuit (21400,0 ra), I'ybammuuckuit (20000,0 ra) u
[Tpuapakcunckuit (2200,0 Ta) 3amOBEAHMKH, TIJ€ NPOM3PACTAIOT 1y0, KJIEH, OOSPBIIIHUK,
IIUTOBHUK, MOXKEBEJIbHUK, IUIAaTaH BOCTOYHBIA, TOMONb, a TaKXKe JEpeBbsl U KYCTAPHUKU,

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 68


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

3aHeceHHbIE B KpacHyI0 KHUTY, KOTOpBIE SIBISIOTCS peIKUMH oOpa3namu pactenuii ¢oper. Ha atux
TEPPUTOPHUAX OPraHW30BaHA OXpaHA IUIATAHOB, CTBOJIBI Y KOTOPBIX THaMETpoM | M, BBICOTOH 10
30 m u crapiue 300 €T U peKoil paCTUTEIbHOCTH TyrailHbIX JIECOB.

5. Jlecunoit ¢poux — 246187 ra.

6. O0mras momaas 3emenb BoaHoro (ouaa coctaBuiaa 19800 ra. 3nech 60mbIIOE 3HAYCHHE
UMEIOT BOJOXpaHWIHIIA U ruaposnekTpoctannun Capcanr u Cyropyman. B BogHbli GoHA Takxke
BXOJAT YacTu pek baprymak, Xakapu, Teptep, Apakc, a Takxke Ipyrue Majble peKH U 03epa.

7. [nomane 3emensb pezepBHOro pouga — 3083 ra. Ha sTux mouBax HEOOXOIUMO MPOBECTU
MEJIMOPATUBHBIC HWCCIICIOBAaHWS W TNPUHATH MEpPhl 10 BO3BPAIICHHUIO JOTUX ITIOYB B
CEJIbCKOXO3SIIICTBEHHOE ~ UCTOJdb30oBaHue. [lapannenbHo ciegyeT MPOBECTH — MacluTaOHbIE
UCCIIEIOBAaHUS TIOYB Ha 3eMJIsAX pe3epBHOro ¢GoHIAa W OIECHUTh IUIOAOPOAHME TEPPUTOPUU
(Tabmuma 3). KpynmHoMacmiTaOHbIe TUIAHBI 3€MJICTIONB30BAHMS JTOJDKHBI OBITH pa3paboTaHbl s
Ka)XXJIOTO aJMHHHCTPATHBHOTO paiioHa M MyHHIHIAIHTeTa. UTOOBI 00eCreunTh BBHITOJHEHHE BCEX
3TUX PabOT, HEOOXOAMMO HEMEICHHO MPUCTYMUThH K 3eMJICYCTPOUTENBHBIM paboTaM, ONpeaeTuTh
IIONIA/Ib KaTerOpUil TMOYB, IIEJIEBOTO HA3HAUYEHUS M TIPOBECTH 3EMIICyCTPOUTENbHBIE MOJIEBhIC
paboTHI ¢ TENTBI0 YTOYHEHUS TPAHUII.
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Tabnuua 3
ATPORKOJIOT'MYECKUE OCOBEHHOCTU TEPPUTOPHIA
Tousennvie munwvt u nOOMuUNLL Aepoakonozuneckue noxazamenu
3 v ] xR )
S R T B B
20 OSSR TEy SRR siif sf i ¢ g% i
£% SE5 SE® SET 8§35 s® o3 oz ¢
I IS AT BT A B R L
s §5 0§ &8 FREC
SENNE B B S =
l'opuo-nyroseie nmpumutuBabie 10,0 —-14 21 36 12 3086 65 641 780 49 33
T'opHO-JTyTrOBBIE IEPHOBEIC 100 -14 -21 36 12 3086 65 641 780 49 3,3
I'opHONECHBIE JTyTOBBIC 100 -14 -21 36 12 3086 65 641 780 49 3,3
I'opHo-1tyroBeIe 74 -18 25 34 10 2263 72 696 376 65 6,8
YepPHO3EMOBHU/IHBIC
['opHO-1TyTOBEIE 74 -18 25 34 10 2263 72 696 376 65 6,8
4epHO3EMOBATHIC
I'opHo-11yroBEIE TEMHEIE 74 -18 25 34 10 2263 72 696 376 65 6,8
l'opHoNecHbIE KOpUUHEBBIE 74 -18 25 34 10 2263 72 696 376 65 6,8
BBIIEJIOUCHHBIC
I'opHONECHBIE KOPUYHEBBIC 84 14 22 32 10 2591 72 711 597 54 472
CTEIHBIe
I'opHonecHsie Oypbie 84 -14 22 32 10 2591 72 711 597 54 4.2
TUNHAYHBIC
['opHONECHBIE KOPUYHEBBIC 84 14 22 32 10 2591 72 711 597 54 472
TUIAYHBIC
l'opHoNecHBIE KOPUYHEBEIE 84 14 22 32 10 2591 72 711 597 54 472
OKYJbTYpEHHBIC
I'opHO-NTyTOBHBIE CTETIHBIE 109 -12 -20 37 13 3408 69 587 751 31 41
I'opHoIecHBIE KOPUYHEBEIE 109 -12 -20 37 13 3408 69 587 751 31 41
KapOOHATHBIE
['opHONECHBIE KOPUYHEBBIC 109 -12 -20 37 13 3408 69 587 751 31 41
OCTETIHEHHBIE
I'opHonecHsie Oyphie 109 -12 -20 37 13 3408 69 587 751 31 41
JIECCOBHU/IHBIC
I'opabIe cepo-kopuyHEBHIS 132 -11  -18 39 — 4168 66 48 920 18 0,8
TEMHEBIE
T'opHBbIE cepo-KopUUHEBBIE 132 -11 18 39 — 4168 66 486 920 18 0,8
OOBIKHOBEHHBIE
KarmmrranoBsle OOBIKHOBEHHBIE 13,2 -11 -18 39 — 4168 66 486 920 18 0,8
Kamranossle 1aBHO 13,1 -10 17 40 16 4116 69 458 848 13 1.4
opoIaeMoe
JIyroBo-kamraHoBbie 13,1 -10 =17 40 16 4116 69 458 848 13 1,4
Cepo3eMbl 1aBHO OpOIIaeMble 131 -10 -17 40 16 4116 69 458 848 13 1.4
Cepo3emsl opoliaeMble 131 -10 -17 40 16 4116 69 458 848 13 14
Cepo3eMbl 0J1yroBeJbie 13,3 -13 -21 41 17 4246 66 467 966 25 1,0
[oiiMeHHBIE TyrOBbIE 13,3 -13 -21 41 17 4246 66 467 966 25 1,0
(ayTFOBHAJIBHO-TTYTOBBIE)
KamranoBsle TeMHEBIE 13,3 13 21 41 17 4246 66 467 966 25 1,0
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V3MeHeHHsT TOYB pEervoHa, BbI3BAaHHBIE AHTPOINOTCHHBIMU BO3JACHCTBUSIMHU (BETpoBas M
BOJIHAsl D3pO3UsSl, TEXHOICHHbIE HAPYIICHUS, OIYCTHIHUBAHUE) TPeOyIOT HAy4YHOTO HW3YYEHUS.
[IpyuuHBIl CHWXKEHUS TUIOMOPOAUS JOJDKHBI OBITh HAydyHO WCCICNOBAHBI, a TAaKXe JJIaHbI
MPEIIOKEHUS] U PEKOMEH/IALUU 110 UX BOCCTAHOBJICHUIO

[TouBeHHBIMH HCCNEIOBAHUSIMU OyIyT H3Y4YEeHbl CHAOXXEHHE TIOYBBI IMHUTATEIbHBIMU
BEILLECTBAMH, CTPYKTYpPY, TPAHYIIOMETPUUYECKUNA COCTAaB U MHTEHCUBHOCTh IIPOLIECCOB 3PO3UU. DTU
MOKa3aTeld UCIOJB3YIOTCSI B Ka4eCTBE OCHOBHI ISl pacdera OajuioB 3a rpajganuio. B pamkax
arpod’KOJIOTUYECKON OIEHKH OyIyT MOATOTOBJICHBI arpO3KOJIOTHYECKUE KapThl ¢ U3ydeHUueM Ooliee
50 snemMeHTOB MOYBHI, KiuMmara u peibeda. KomnektuB MHCTUTYTa MOYBOBENEHUS M arpOXUMUU
HAH Aszepb6aiipkana HeceT OOJIBIIYIO OTBETCTBEHHOCTh 32 BBIOJTHEHUE 3TOW paboThl. MHCTUTYT
y)Ke Hadaja paboTy B 3TOM HampaBieHuH. JJis 3Toro cos3maHa crenuainbHas jaboparopus s
MPOBEJCHHSI MAacCIITAaOHBIX IMOYBEHHBIX M arpoOdKOJIOTHMYECKHX HCClenoBaHmii. Bo  Bcex
UCCIIEIOBAHUSX U KapTorpaduu ucnonb3yrorcs coBpeMennbie ' IC-texHonoruu. s opranuszanuu
npoBeZieHUsT pabOT W HaOMIOACHUS 3a MPOILIECCAMM, IUIAHUPYETCS OTKPBITh OMOPHBIA ITYHKT
uncrturyra B KapabGaxckom peruone. bombinas 4acTe mMOYB MPUTOAHA JIJISi CEIBCKOTO XO3AKCTBA.
OcobeHHo TwiomoponHsl To4Bel B [IpmapakcuHckoit Tmonoce, ArmamckoM, DOu3YITHHCKOM,
JlxxebpannbckoMm U ['ybamnuackoMm paiioHax. OJHUM U3 Ba)KHBIX BOIIPOCOB SIBIISIETCS MPOBEICHUE
MEJIMOPATUBHBIX UCCIIEJOBAaHUI HA 3TUX [TOYBAX.

B pesynbrare macmTaObHBIX UCCIIEIOBAHUMN TTOYB, TPOBEACHHBIX HCTUTYTOM TOYBOBEACHUS U
arpoXuMHM, ObLJIa TMPOBEICHA KOJWYECTBEHHAs OIICHKA IUIOAOPOAMS IOYB JUISI BCEX PErMOHOB
00J1aCTH, COCTABJICHBI KapThl TOYB W KapThl oleHMBaHUs B Macmrtade. 1:50000. ITpoBemena
arponpoMBIIIJIEHHas: TPyNnupoBka Mo4B. bonbmmuacTBO mouB obnactu otHocstes k I, 11 u III
rpynnaM kadectBa. C MOMEHTa OIICHKM O3THUX IIOYB MPOIUIO Okojo 40 JieT, 3a 3TOT NEepHoi
MPOM30NUIA CHJIbHBIC aOWOTEHHBIC W3MEHEHUS II0YB (pa3MbIB, 3aCOJICHHE, ONYyCTHIHWBAHHE,
BETpOBas M BOJAHAS 3po3usi). B OTHOMIEHUU MIOAOPOAMS U CTPYKTYPBI MOYBBI TaKkKe MPOU3OILIN
IyOOKHE U OTpUIIATETIbHBIC U3MEHEHHUS B KOTMYECTBE COMIEPIKAIINXCS B HEM MUTATEIbHBIX BEIIECTB
(Tabmuma 3).

CpenneromoBass ~ TeMmreparypa, KOJIMYECTBO  OCaaKOB, dJ(¢eKTHBHAs  TeMIleparypa,
OTHOCHUTEIIbHASA BIIAXXHOCTh W APYTU€ KIMMAaTUYECKUE 3JIEMEHTHl B ArmaMckoMm, DU3yIHHCKOM,
3anrenanckoM, JxeOpamibckoM palioHaX coO3qald BCE YCIOBHUS ISl TIOCAJIKH Tpoca, ropoxa,
yeueBHIIbl, (acoyin, a Takke (QPYKTOBBIX Cal0B (S0JOKH, TPYIIH, aiiBa, rpaHaThl, (PUHUKH, BHUIIIHS,
CIMBBI) W BHHOTPAJHBIX IUIAHTAIMM, BO3MOXHA TOCAJKa CAXCHIIEB IICJIKOBUIIBI ISl Pa3BUTHUS
KOKOHOB. Kpome Toro, B mpearopbsix U paBHHHax €CTh BO3MOKHOCTb BbIpAlllUBaTh TEXHUYECKHUE
KYJABTYPHI (XJIOTIOK, KYKYpY3Y, IMOJICOTHEUYHHUK, COI0 U JIp.). B 3THUX pailoHaX MOXKHO BBIPAILIUBATh U
MoJIy4aTb BBICOKME YpOXKah OT KHBH, KOTOpPOE SBISETCS CYOTPONUYECKUM PACTEHUEM.
Hcnonws3oBanue Boa u3 pexk Apakc, Xakapu u bapryman, Bogoxpanunuiy Capxanr u Cyropyuiaxn
obecriedyuT BbICOKHE ypoxau. CyIIECTBYIOT XOpPOIIME YCIOBUS [UIsl CaJ0BOJACTBA M TMOCAAKH
KapTodenss B BBICOKOTOPHBIX M CpeaHEropHbix uacTsax Kenbbamkapckoro, Illymmuckoro u
I'ybagnuuckoro paitoHoB. Ilo4uBBI B HIDKHUX YacTSAX 3TUX PErHOHOB MOTYT HCIOIB30BaThCs B
CETbCKOXO3AICTBEHHBIX IENIX.
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SELF-DEFENSE MECHANISMS OF PLANTS IN NATURE
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©Novruzova E., Nakhchivan State University, Nakhchivan, Azerbaijan

Annomayus. PacTeHusi, Kak U BCE XHBBIE CYIIECTBAa B NPHUPOJE, TODKHBI OINMpPEIeICHHBIM
00pa3oM 3aIIMIIaThCsl OT BparoB. DTH METObl 3aUIUTHI 00ECIIEYMBAIOT OOJIbIIEEe pa3zHOOOpasue
BUI0B pacteHuii B HaxuueBanu. ®dmopa HaxuueBaHu ¢ pe3ko KOHTHHEHTAIBHBIM KJIMMATOM,
Oorarasi kcepoduTHOH (hopoi, BhIgenseT OoJble OMOJOrMYECKM AKTUBHBIX BEIIECTB B LIENAX
camMo000pOHBI. Bubl pacTeHuni, copeprkamne aHTepaxuHOHbI, aJIKaJIOUIbl, KyMapUHBI, TyOHIbHBIC
BE€IICCTBA, IJIMKO3MABI, CAIlIOHHWHBI, OKAa3bIBAKOT TOKCHUYCCKOC HeﬁCTBHC Ha JXHUBBIC CYHICCTBA,
OTTAJIKUBAs UX OT CAMHX ce0s MIIU OTPABIISS UX.

Abstract. Plants, like all living things in nature, must protect themselves from enemies in
acertain way. These methods of protection provide a greater variety plant species in
the Nakhchivan. The flora of the Nakhchivan with a sharply continental climate, rich in xerophytic
flora, secrete more biologically active substances, for the purpose of self-defense. Plant species
containing plant anteraquinones, alkaloids, coumarins, tannins, glycosides, saponins, have a toxic
effect on living things, alienating them from themselves or poisoning them.

Kniouesvie cnosa: s10BUTHIE pPAacTeHUs, OMOJOIMYECKH AaKTHUBHBIE BEILECTBA, AaJIKaJIOUbI,
(UTOLIEHO3bI, CATOHUHBI.

Keywords: poisonous plants, bioactive substances, alkaloids, phytocenoses, saponins.

Kak u Bce *UBBIE CYIIECTBA, PACTEHUS JIOJIKHBI OIPE/IETICHHBIM 00pa3oM 3allUIIaTh ce0sl OT
BparoB. OTH METOJbl 3aIlIUTHl O0ECleunBalOT OoJjblliee pa3HOOOpa3ue BHAOB pacTeHU B
HaxuueBanu. PacturenbHblii Mup HaxuueBaHM ¢ pe3KO KOHTHHEHTAJIBHBIM KJIMMaroM, Ooraroi
Guiopoil  KCEpOPUTHOrO THMA, XapakTepuszyercss Oojee BBICOKOH CTENEHBIO  BBIIEIECHUS
OMOJIOTMYECKH AaKTUBHBIX BEIIECTB. J3alllUTHBIM OpPYKHEM pPACTeHUU SBISIOTCA SJOBHUTHIE
COEIMHEHMS], KOTOPHIE OHU BBIJIEISIOT CAMH.

B oBomonuuM pacTeHHs, KOTOpbIE HE HWMEIOT BO3MOXHOCTH CKPBITBCS BBIHYX/IECHbI
HaKalyIMBaTh pelesUIeHTHbIE BelecTBa. J[s 3aIliuThl HMCHOJIB3YIOTCS AJKaJOWbI, (DUTOHIUIBI,
antuOuoTuku u ap. [1]. Topbkuil BKyc, pe3kuil 3amax, a TakXke M30BITOK 3(QUPHBIX Maced,
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[JIMKO3UJI0B, OKCAJaroB M JPYIMX TOKCHUYHBIX HWJIM BSDKYIIUMX BEIIECTB SBIISIOTCS OCHOBHBIMH
CpeACTBaMH 3alllUThl pacTeHui [7].

Bricokasi TOKCUYHOCTh TIPEACTaBUTENEH apuaHONU (IOPBI OOBSICHSIETCS TEM, YTO B YCIOBUSIX
Ype3MEepHOro JAePUIMTA TEIUIa U BJIArd 3HAYUTEIHHO 3aTPYAHSICTCS pPereHepalvs MOBPEKISHHBIX
pactenuii. Kpome tOro, B pailoHax ¢ pe3KO KOHTUHEHTAJIbHBIMH KIMMAaTMYECKUMHU YCJIOBHUSIMU
TAaKUE€ COCAUHEHUs, COACPKALIUECS B PACTUTEIBHOM KIIETKE, IOMUMO IPEIOTBPAILECHUS NCTIAPEHUS
BOJIbI, 3aLIUIIAIOT UX OT 3aMEpP3aHus B CUIbHBIE MOPO3BI.

[ToaTomMy KcepodUTBI HE TONBKO HCIOJIB3YIOT MPHUCIIOCOOICHUS I BBIICP)KUBAHUS 3aCyXU
(BOCKOBO# cJI0M, CJIOM IMyXa, BOMJIOK), HO U MPUOOPETAIOT 3alIUTHBIE «CPEICTBa», KOTOPHIE HOCAT
KaK CIEHHUAIM3UPOBAHHBIN, TaK U YHUBEPCAIbHBIM XapakTep, 3allUIlNas pacTEHUE OT Neperpesa u
HaraJeHusl OIHOBPEMEHHO [5—7].

Kakrychl CHAa0XEHBI KOJIOYKAMH, TMOITOMY OONBIIMHCTBO M3 HHUX HE HMMEIOT 3allUTHBIX
(UTOTOKCHHOB, B TO BpeMs Kak INPEACTaBUTEIN CEMEHCTBA MAaCIEHOBBIX, HE HMEIOIIUE KOJIOYEK,
BBIICTISIIOT CallOHUHBI, 00Ja/arolue 3HAYUTEIbHBIM KOJIMYECTBOM ropedd u chenoOHoctu. Emie
OJTMH BapHaHT 3aIlUThl — SJOBUTHIM MJICYHBIA COK. Y MOJIOYACB MMEIOTCA KaK KOJIOYKH, TaK U
SIIOBUTHIA MJICUHBIN COK, B KOTOPOM COZAEPIKATCsl CMOJIUCTHIE BEIIECTBA TEPICHOBOW MPUPOIBI (BO
MHOTHUX CITy4asiX KOJIFOYEK MOXKET U He ObIThb) [2, 7].

Y MHOTHX pacTeHUH I0KHBIX PETUOHOB, 0COOEHHO JIPEBECHO-KYCTApPHUKOBBIX (hOpM, UMeEeTCs
OO0JIBIIIOE KOJTMYECTBO TyOUITBHBIX BEIIECTB, KOTOPHIC HE SBISIOTCS HEMOCPEACTBEHHO TOKCUIHBIMH,
HO CBOMM JIEHCTBUEM MPENSATCTBYIOT YNOTPEOJEHUI0 3TUX pacTeHud B nuiy. Hampumep, sto:
CyMax, SICeHb, KaparaH, MHOTHE JyObl, WBBI, TaMapWKC, IIMIIOBHUKH M JIp. 3HAUYUTEIbHOE
cofiepaHue TyOUIbHBIX BELIECTB B APEBECUHE JENaeT €€ YCTONYUBON K THUCHHUIO.

B skcTpemanbHBIX 3aCYIUIMBBIX YCIOBHSIX Pa3BUBAETCS OCTPasi KOHKYPEHIIUS MEXKIY CaMUMU
pacTeHUsiIMH 3a pecypcbl cpenbl. [loaToMy pactenust co3ganu 37ech €lie OJMH MEXaHU3M
XUMHUYECKO OopbObl. OH 3akitoyaeTcs emie B OJHOM MEXaHM3ME XMMHUYECKOW 3aIlluThl —
aJJeNonaTuy, KOTopasi MpOSBISETCS KaK yrHETEHHE W OTPaHUYEHHE Cpellbl OOMTAaHUS COCEIHEro
pacTeHHs ¢ BO3/IyXa U KOPHEBBIMH BBIJICIICHUSMH TEPIICHOBBIX (PUTOTOKCHHOB, TOKCUYHBIX TAKKE U
JUTSI 5KUBOTHBIX.

Pactenus, 3ammmas cebs, HCHONB3YIOT pPa3IUYHBIE CPEACTBA, YTOOBI MaKCHUMAlIbHO
3¢ dEeKTUBHO UCTIONIB30BaTh TOKCHYHBIE XUMUYECKHE BO3ecTBHs. Hanpumep, y rpuboB 1 orypiioB
SIIOBUTHIE KOHYMKU. braromapsi 5ToMy OHHM CIOCOOHBI J€MCTBOBaTb B MOMEHT araku. OauH u3
TaKUX TOJHOCTHIO YKOMIUJIEKTOBAaHHBIX OOEBBIX 00pa3llOB TAKXe JAOCTYIEH B IUIaTaHAaX U Opexax.
[Inaran oyeHb CUCTEMAaTHYECKU OTPABIISIET IOYBY MOJI CTBOJIOM C MTOMOIIBIO BBIAEISIEMOIO UM COKa
U3 JUCThEB. Tak 4YTO MOCJE 3TOr0 OTPABJICHUS AK€ OYEHb MaJeHbKas TpaBa HE MOXET PAacTH B
sTOoM Mecte. HecMoTpst Ha To, YTO MiaTaH COAEPKUT B ceOe 3TO SJOBUTOE BELIECTBO, CaM 10 cede
OH OT 3TOTO si/]a HEe ToCcTpaaaeT. HekoTopsie pacTeHUs BBIIESIOT U3 MECTA MOPAKEHHS JKUJIKOCTD,
KOTOpass TYOWUTENbHO MACWCTBYeT Ha MHUIIEBAPUTEIBHYIO CHUCTEMY MHUTAIONIMXCA HX COKaMH
HAaCEKOMBIX M BBI3BIBAET y HUX JIO)KHOE UYBCTBO CBITOCTU. B TO k€ BpeMsi, BbIIENSAA CHIEHUATBHYIO
KHUCJIOTY, Ha3bIBAEMYIO JKACMHUHOBOMW, U3 MECTa MOBPEXKACHUS JUCTHEB, JIUCThS MPEIYNPEXKIAAIOT O
HaITaJICHUH 1 3alIUIIaoT ceOs B 3TOT MOMEHT [2, 7].

B 10 Bpems kak Kykypy3a W OOOOBbIE HMCHOJB3YIOT OC, JKHBYIIUX B Iapa3HTHUYCCKOM
COCTOSIHMH, B Ka4eCTBE HACMHBIX COJAT, YTOOBI 3aIIUTUTH ce0sl OT CBOUX BParoB, 3TH PAaCTEHUS
COOMPAIOT OC TaM, Ilie OHU €CTh, IPOU3BOISA OCOOBI XUMUYECKUN CEKPET, KOTrJa I'yCeHUIla maiaeT
Ha uX JUCThS. OChI, B CBOIO OYepPe/Ib, OTKIABIBAIOT CBOUX JIMYMHOK Ha T'yCEHUILY, KOTOpasi Hamaja
Ha pacTeHue. PacTymas ¢ KaXIpIM JHEM JUYMHKA BBI3BIBAECT TMOENIh T'YCEHHUIIBI, a 3TO, B CBOIO
odyepenb, obecrieunBaeT CraceHne pacTeHus. HekoTopble pacTeHHs, OJHAKO, COXPAHSIOT B CBOEH
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CTPYKType TpHUBJIEKaTeIbHbIC, JETKOBOCIUIAMEHSIOIMIMECS XHUMHUYECKHe coenuHenus. OHu
JNEHCTBYIOT HAa HACEKOMBIX M JKMBOTHBIX HWHOTAA 3aMaHYMBO, HHOTJA Tyraroimie, HWHOTAA
AJJIEPTUYECKH, 2 MHOT/IA JJaKe CMEPTETBHO.

Mexly TepBUYHBIMA M 3JIAKOBBIMH PACTCHHSIMH CYIICCTBYIOT CYIIECTBEHHBIC Pa3IUYUS B
XapaKTepe YAYUYIICHHOH TOKCHMYECKOW 3alllMThl, OOYCIIOBJICHHBIC SBOJIOIMOHHBIM YCIOKHEHUEM
pacTUTENbHBIX OpraHu3MoB. Cpenn BCEX paCcTUTEIbHBIX TOKCHMHOB Hau0oJiee COBEPIICHHBIMH H
CIIO)KHBIMH  SIBIISTFOTCST  QJIKAJIOWBI I[BETKOBBIX pAcCTeHUU. MHOTHE W3 HUX HMMEIOT BHUJOBYIO
crenu(uKy Ha PaCTEHUSAX, KOTOPBIE UX CO3MAI0T. DTO TAKXKE OTPAKCHO B HA3BAHWU OOJBIIMHCTBA
ankajgounoB. Kak mpaBuio, i ONpEACIICHHBIX OOTAaHMYECKUX HMHTEPBAJIOB XapaKTECPHBI
ompeeeHHbIC anKaioubl. [IpeacTaBuTeny cuCTeMaTHYeCKOTO psijla PaCTCHUM TAKXKe BBIICISIOT
aJIKaJIOMJIbl CO CXOAHBIM XUMHUECKUM cTpoeHueM. Hanpumep, Papaveraceae (cemelictBo MakoBbie)
— TPEACTABUTENIN 3TOTO TAKCOHA BBIIEIAIOT aJIKaJIOUIbl MOp(GHUHOBOH rpynmbl (MopduH, TeOauH,
KOJIeuH u ap.) [3, 6].

Pon Papaver nacumthiBaeT Oonee 70 BHIIOB, B TOW WM WHOW CTEICHH COJCPIKAIIUX
MHOT'OYHCIIEHHBIE IA0BUTHIE ajikajionasl. Hanbonee simoBUTHI: Mak-caMoceiika — P rhoeas L., mak
necuanslii — P. arenarium Bieb, mak npunBeTHUKOBbIA — P. bracteatum Lindl., Mak opaH>keBbIl
— P, croceum Ledeb., Mak comHuTenbHbIN — P. dubium L., Mak romocrebensHbli — P, nudicaule
L., mak BocTounblii — P, orientale L., mak maBnmuanii — P. pavoninum Schrenk.

SMOBUTOCTH Pa3IMUHBIX PACTECHUH TAK)KE MOXET U3MEHSATHCS B 3aBUCHMOCTH OT IOJIOKEHUS
BHJAa B reorpauueckoM apeayie, XapakTepa IMOYB M YCJIOBHUU IMPOU3PACTAHHS, KIMMATHUECKHX
yCIOBUI rofia, CTauK OHTOreHe3a u (peHodasbl.

Korna pactenust BeIpaliuBarOTCs B YCIOBHSIX HEIOCTATOYHOMN BIIXKHOCTH, OHU HAKarlIMBalOT
B CBOEM OpraHW3Me Topa3no OOoJIbIIEe TOKCHYHBIX HHUTPATOB, YeM IPH HOPMAIBHBIX YCIOBHSIX
BOJIOCHAOXKeHMsI. B 3TOM cirydae UMEHHO HEJOCTATOYHBIN IMOJUB CEIhCKOXO3IHCTBEHHBIX KYJIBTYP
Ha (OHE HOPMAIBHOTO CONIEPKAHUS HUTPATOB B IIOYBE MOXKET NMPHUBECTH K HAKOIUICHUIO UX B
pacTeHHsSIX B TOKCUYHBIX KOJIMYEeCTBaX. BrIpalinBanue pacTeHH B CBIPYIO, JBIMHYIO ITOTOY WM B
3aTEHEHHBIX YCIOBHSIX MOXKET MOBBICUTH WX QJIKAJIOMIHOCTh. Y HEKOTOPBIX MMACICHOBBIX (IypMaH H
Jp.) B HOYHOE BpEMs YCWJIMBAETCS IMPOIECC BBIJCICHUS ATKAJIOUIOB, B CBSA3M C YeM IO yTpaM
pacTeHHsl CTaHOBATCSA Oojee SAOBUTHIMH, 4YeM K KOHIly nHs. Hakorenwe sdupHBIX Macen,
Hao00OpOT, UJAET MPH SPKOM OCBEILIEHUH, HO ¥ B 3TOM CIy4ae OHU MHTEHCUBHO UCHApAIOTCS. A B
CBIDOM BO3/JyXe OHH KOHJEHCUpPYIOTCS. [lodTOMy OTpaBieHHWE pPACTCHHUN >KHUBOTHBIMH Ha
PacCTOSTHUY YCWJIMBACTCS B COJTHEUHBIC JTHU.

Buner pactenwuii, comepskaiirie B CBOEM COCTaBE PACTUTEIbHBIE aHTEPAXUHOHBI, ATKAIOUIbI,
KyMapuHBbI, 1yOUTIbHBIC BEIIECTBA, IMTUKO3H/IbI, CATIOHWHBI, OKa3bIBAIOT TOKCUYECKOE NEHCTBHE Ha
KHUBBIC CYIIECTBA. AJIKAJIOUABI — B OOJBIIMHCTBE CIIY4aeB TETEPOIUKINYCCKHAE a30THUCTHIC
OpraHuyecKre OCHOBaHMUs. MI3BeCTHO OoJiee 5 THIC allKaJOWuI0B, © MHOTHE U3 HUX B Pa3HOU CTEIEHU
TOKCHYHBI. MI30uparensHOCTh NeHCTBUS aTKajIOW 0B Ha pa3IUYHbIE OPTaHbl U CUCTEMBI YeIIOBEKa U
KUBOTHBIX TTO3BOJISIET MCIIOJIb30BATh X B Kaue€CTBE JIEKAPCTBEHHBIX CPENCTB [4, 5, 7].

DTO O3Ha4YaeT, YTO OSTU YIAUBHUTEIbHBIC, TAaWHCTBEHHBIE CYIIECTBA OKPYKAIOIIEr0 MHUpA,
o0JTaaronye OrpaHUICHHON TOABMYKHOCTBIO, XOPOIIIO 3AIUTHIIN CeOsT OT JIFONICH M, B OTIUYHE OT
JOfiel, He TPHYUHSUIM CEepPhe3HOTro Bpema npupone. UTo KacaeTcss TOKCHYHOCTH, TO MOYKHO
OTMETUTh MHEHHE H3BeCTHOro Bpaua XV Beka [lapamenbca, 4TO «TOJNBKO J03a BeIIECTBa
oTpesensieT, Oy/IeT I OHO SAO0M HIIU JIEKapCTBOMY.
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Abstract. During the study, it was found that the water collected in the Shamkir reservoir was
contaminated with Escherichia, Enterobacter, Salmonella and others belonging to the family of
coli-enterobacteria. Infection with taxa of the genus is also evidenced by their spread along the
stream in the basin. Comparing our results with the results obtained in previous years, it is clear that
the number of coli enterobacteria in the Shamkir reservoir is constantly increasing.

Aunnomayus. B xome wuccrnenoBaHus OblI0 OOHapyXeHO, YTO BOAA, OTOOpaHHas B
[IlaMKUpCKOM  BOJOXpaHWJIUINE, ObUIa  3arpsA3HEHa  SIIEPUXHUSIMH,  SHTEpOOAKTEpaMH,
CaJbMOHEJUIAaMA U JIPYTUMU BHUJAMHU TApa3uTOB, NPUHAMICKAINIMMU K CEMEHCTBY KHIIEUHBIX
sHTepoOakTepuid. O 3apakeHUH BOJI CBHJIETEILCTBYET TAKKE UX PACIPOCTPAHEHHUE MO TEYCHUIO B
Oacceiine. CpaBHUBasi pe3ylbTarbl JAHHOTO HCCIEAOBAaHUS C pe3ylbTaTaMH, IOJYYCHHBIMH B
MPEJbIIYIINE TOMIbl, CTAHOBUTCS SICHO, YTO KOJIMYECTBO KONHU-d3HTepoOakTepuit B IllamMkupckom
BOJIOXPAHUJIUIIE HEYKIIOHHO PaCTeT.

Keywords: silt, water, reservoir, microbiota, Shamkir.
Knrouesvie cnosa: nn, Bona, BogoeM, Mmukpoduora, Hlamkup.

Introduction

The Shamkir Reservoir is the first of the four reservoirs created in the Azerbaijani course of
the Middle Kura, and the second in terms of history (1982). The Shamkir Reservoir, located in the
Tovuz and Shamkir districts, is fed by the Kura River (95%) and in addition is discharged from
local rivers Tovuzchay and Shamkirchay. It is the second largest reservoir in the country in terms of,
depth, area, and other hydro-morphological features. One of its main features is its direct intake of
Kura water. It is the first to receive water discharged into the Kura Basin by neighboring countries,
which is contaminated with hundreds of foreign substances, including snakes, liquids, solids,
complex and simple substances.

Materials and methodology
According to the official document [5—7] in the territory of Georgia, on average, 2.6 km® of
sewage of different nature is discharged directly into the Kura River (as well as its tributaries) per
year. In addition, Khramchay, Agstafachay, Tovuzchay and other polluted river waters in the
territory of Armenia mix with the Kura River before reaching the Shamkir reservoir. It is typical
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that in the 70—80 years of the last century M. A. Salmanov [2] and S. N. Aliyev [3] defined that self-
cleaning (200 km along the channel) in the polluted Kura River in the Georgian cities of Mtskheta,
Tbilisi, Rustavi, and Gardobani is almost non-existent in the area up to the Azerbaijani cities of
Gazakh and Tovuz.

Research discussion and results

Research and observations in 2016-2020, sample stations were selected in Azerbaijan, and in
different years in the Shamkir reservoir, so that all biotopes were covered. To thoroughly assess the
state of self-cleaning of the reservoir in the hydro-ecosystem, the negative effects of anthropogenic
impacts on the physical-chemical, and finally sanitary-hydrobiological, ecological stability of water,
all studies were conducted together with seasonal factors.

Water and silt samples with various devices for microbiological, hydrobiological and
hydrochemical analysis: samples for microbiological research in sterile glass containers, With the
Y. I. Sorokin bathometer, the water for hydrobiological-hydrochemical analysis was taken from the
intended depth with the Knudsen bathometer. Depending on the depth of the basin, silt samples
were obtained either with a small Peterson dredger or with a QOIN pipe device. In all cases, a
microbiological emulsion was prepared from the topsoil for planting in various nutrient media. For
this purpose, in different proportions with antimicrobial water — 1: 1000; 1: 10000 silt-soil with
natural moisture was used. Microbiological sowing of water samples in all seasons was carried out
not later than 1.5-2.0 hours (in many cases a “thermo” bag was used to keep the temperature in the
water samples stable until the planting was completed). The transparency of the water was
measured with a white Secchi disc, and the temperature was measured with a mercury column depth
thermometer.

It is known that after the abolition of the USSR, many industrial centers-factories do not
operate in the former republics, including Georgia-Armenia. Therefore, the main volume of
wastewater discharged into transboundary rivers over the past 5 years — the volume of household
— utilities and agricultural waste. However, this does not mean that the Kura River in Armenia and
Georgia is not polluted by other pollutants, such as heavy metal salts, radionuclides, phenols,
hydrocarbons. Unfortunately, the Shamkir reservoir, created based on polluted water in the upper
bay, is used as drinking water in Azerbaijan. Therefore, once again, we remind you that special
attention has been paid to the infection of water with coli-enterobacteria, which are directly related
to health.

Coliform bacteria a group of bacteria belonging to the family Enterobacreriaceae, operating in
the intestinal system of humans and animals, and their detection in water is considered direct
evidence of fecal contamination. Therefore, there is an internationally accepted determinant of
water purity as a sanitary-epidemiological, hygienic indicator, coli-titer, coli -index. In fact,
intestinal worms are not so indifferent to health, harmless living. It has been proven that if most of
the coli in household waste (usually wastewater) viruses, streptococci, staphylococci, sarcins,
actinomycetes, etc., which are harmful for health, are present in the environment [8, 9]. Fish, crabs,
mollusks (shellfish) that develop under such microbiota conditions and are assimilated by humans,
transient jaundice, anemia, etc. diseases can be widespread.

It should be noted that the number of bacteria belonging to the group of coli-enterobacteria in
the water of the Kura River in the area from Borjomi to the Caspian Sea is many times higher than
the sanitary norms. It was noted by S. N. Aliyev in the 80s, and in the reservoir at the beginning of
the XXI century — by V. F. Mammadova [1, 2, 4]. Our research was completed in 2020 by seasons
(Table).
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AMOUNT OF COLIFORM BACTERIA IN THE UPPER LAYER ek
OF WATER IN SHAMKIR RESERVOIR (THOUSAND, MILLION)
Station Winter Spring Summer Fall
1 8.40+0.44 13.80 + 0.65 17.50+0.77 16.30 £ 0.76
2 7.40+0.38 12.50 + 0.59 15.40+0.76 16.00 £ 0.73
3 6.30£0.32 11.80+ 0.53 13.30 + 0.67 12500+ 0.55
4 5.40 +£0.28 10,20 + 0.47 7.80+0.45 6.40 +0.35
5 4.20+0.16 540+0.41 6.60 + 0.39 5.80+0.33
6 3.00+0.10 4.60+0.34 5.80+£0.33 5.60 +£0.27
7 2.40+0.08 4.00+0.28 4.70+0.26 5.00+0.21
8 2.60 +0.07 3.40£0.22 4.10+0.21 444 +£0.15
9 2.10 +0.06 2.60+0.15 3.60+0.15 4.38 +£0.09

The Table shows that the (average) amount of coliform bacteria throughout the year varies
around 4.5-8.6 thousand\ml. It is typical that in winter the water temperature is 8-9 times lower
than in summer, but the difference in the average is not more than 2 times. It is also clear from the
table that the number of coliform bacteria in all seasons is 5—6 times higher than the number of
coliform bacteria obtained at the beginning of the Shamkir reservoir (in the waters of the Kura) near
the dam. Therefore, the pollution of the Kura River occurs in the upper bay, and this undesirable
event continues throughout the year. In addition, Escherichia, Enterobacter, Salmonella, etc.,
belonging to the coli-Enterobacteriaceae family of water collected in the Shamkir reservoir.
Infection with taxa of the genus is also evidenced by their spread along the stream in the basin.
Comparing our results with the results obtained in previous years, the amount of coli-enterobacteria
in the Shamkir reservoir is constantly increasing.

Results

1. The Kura River, which is the main source, is polluted along the entire course in Georgia.
Naturally, even in the distant future, the Georgian state will not be able to create advanced treatment
facilities to neutralize the sewage discharged into the Kura in dozens of large settlements and
industrial cities that pollute the Kura River basin (economic factors). Research on the Kura River
has shown that it needs more protection.

2. The number of coliform bacteria in all seasons is 5—6 times higher than the amount of
coliform bacteria obtained at the beginning of Shamkir reservoir (in the water area where Kura
water is received) near the dam. Therefore, the pollution of the Kura River occurs in the upper bay,
and this undesirable event continues throughout the year.

3. Escherichia, Enterobacter, Salmonella and others belonging to the coli-Enterobacteriaceae
family of water collected in Shamkir reservoir. Infection with taxa of the genus is also evidenced by
their spread along the stream in the basin. Comparing our results with the results obtained in
previous years, the amount of coli-enterobacteria in the Shamkir reservoir is constantly increasing.
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DESIGNING INDUSTRIAL ZONES AND ECOLOGICAL PROBLEMS
IN THE GUBA DISTRICT OF THE REPUBLIC OF AZERBAIJAN

O©Imrani Z., Ph.D., Institute of Geography Azerbaijan NAS,
Baku, Azerbaijan

INPOEKTHPOBAHUE MPOMBIIIJIEHHBIX 30H _
N OKOJOI'MYECKHUE ITPOBJIEMbBI B I'YBUHCKOM PAUOHE ASEPBAUIKAHA

O©OHmpanu 3. T., kano. eceoep. nayk, Uncmumym eeoepagpuu
HAH Asepbatioscana, 2. baky, Azepbaiioscan

Abstract. As in the Republic of Azerbaijan, appropriate measures are being taken in the Guba
district in the field of environmental policy, environmental security, and efficient use of natural
resources that meet the needs of society and require environmental protection in order to achieve
sustainable socio-economic development. Therefore, the interaction of society with nature, the
optimization of the impact of these relations, and the search for solutions are considered as one of
the important issues. In this case, the main attention should be paid to the organization of the
designing the industrial zones Phin the Guba district. Because the correct designing of industrial
zones helps to organize work, protect the environment, and achieve sustainable socio-economic
benefits. The article presented as a result of research in this area examines the volume of industrial
products produced in the Guba district, the retail trade turnover of local production and export
products, design of industrial zones, and environmental problems during production.

Aunnomayusn. Kax B AszepOaiimkanckoit PecnyOonmuke, Tak m B ['yOuHCKOM paiione
NPUHUMAIOTCS COOTBETCTBYIOIIME MEpPbl B 00JACTU SKOJOTMUYECKOM MOJUTHUKH, SKOJOTMUYECKOH
06e30macHOCTH M 3(PQPEKTUBHOIO HCIOJIb30BaHUS MPUPOIHBIX PECYPCOB, KOTOPHIE OTBEYAIOT
MOTPEeOHOCTSAM 001IeCTBa U TPEOYIOT 3aIUTHI OKPYKAIOIIEH CPEbl TSl TOCTUKEHUST YCTOMYHBOTO
COLIMAJIbHO-9KOHOMHYECKOT0 pa3BUTHsI perroHa. [loaroMy B3anmoneiicTBrue o0iecTBa ¢ Npupoaou,
ONTUMM3ALMS BO3JEHCTBHUS ATUX OTHOIIEHUHM M MOMCK pelIeHHH paccMaTpUBAIOTCSA KaK OIUH M3
Ba)XXHBIX (DaKTOpOB pa3BUTHSA. B 3TOM ciydae OCHOBHOE BHUMAaHUE HAJlO YIENATh OPraHU3aLUU
MPOEKTHUPOBAHUSI TPOMBINUICHHBIX 30H B [yOmHCkoM paiione. IlotomMy 4dro mpaBHIBHOE
MPOEKTUPOBAHNE TPOMBIIIICHHBIX 30H ITOMOTAET OPTaHW30BaTh HOBBIE pa0ovrMe MecTa, 3allraTh
OKpYXaIOIyI0 cpey M JOOUTbCS YCTOWYMBBIX COLIMATBbHO-KOHOMMUYECKHX BBIrOA. B crarbe,
UCCIIEYIOTCS OObEMBbl MPOMBIIUIEHHOW NPOAYKLUH, PO3HUYHBIM TOBAapOOOOPOT MECTHOH u
OKCTIOPTHOW TPOIYKIIMU, TIPOSKTHPOBAHUE MMPOMBIIICHHBIX 30H M YKOJIOTUYECKHE MPOOIeMBI TPU
npousBozacTse B [ ' yOuHCKOM paiioHe.

Keywords: industrial zones, industrial products, production, trade, environmental problems.

Knrouegvie cnosa: TpOMBIIIIEHHBIE 30HBI, MPOMBIIIIEHHAS MPOAYKLHUS, MPOU3BOJICTBO,
TOPI'OBIIS, SKOJIOTMUYECKUE NTPOOIIEMBI.
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The design of industrial zones affects the improvement of the economy and the formation of
regional economic policy. On this basis, the regional structure of the economy constantly changes,
production and infrastructure are rebuilt and expanded, the territorial organization of industry
expands, and the structure of the regional economy changes qualitatively. This process also affects
the formation of inter-district and intra-district production relations.

The design of industrial zones is formed because of the influence of both natural and
economic regularity within a certain area. This is a clear example of the territorial organization of
economic sectors, especially industry, in accordance with economic laws. That is, the design of
industrial zones is not only an objective direction but can be applied by laws that determine their
nature. At the concrete stage of the development of the regional economy, the socio-economic
conditions of the region are also considered.

Industrial territories in different planning zones of cities have distinctive features. The central
planning zone is characterized by the presence of monuments of industrial architecture. The middle
planning zones are characterized by the proximity of the residential area with large industrial
enterprises. Peripheral industrial zones are distinguished by heaps of closed industrial areas,
isolation from public and residential areas of the city, and psychological alienation of the periphery
for the townspeople [1].

The following techniques are distinguished for the adaptation of industrial zones to modern
conditions and their favorable relationship with the surrounding objects in the structure of the urban
environment [9]:

—modification — involves changing the shape, configuration or proportions of both the entire
object and its individual parts.

—replacement — the introduction of new forms, structures, materials, etc. to replace the old
ones.

—elimination or addition — changing the number of forms, structures, and functions with the
possibility of adding new ones.

—combination — a combination of ideas, properties, functional components, and elements of
an object with one another.

—inversion — consideration of the problem by contradiction with the possibility of
overturning.

The design of industrial zones in market economic relations, the mechanism of territorial
organization of industry, and the use of regularities implies the choice of the correct and efficient
organization of production in the territory. In this case, the chosen method should allow the large-
scale manifestation of the production area, the regularities should be implemented in interaction
with one another [7]. By adhering to this principle, it is possible to achieve efficient territorial
organization of natural and economic resources available in the territory of the Guba district and
reduce transport costs. This will help solve the most pressing socio-economic problems in the
transition to a free economy based on market principles, ensure the balance of socio-economic
development of the regions, solve the problem of efficient use of available labor resources, prevent
migration, and help solve social problems.

Analysis
The geopolitical significance of the Guba district is related to its location in the contact zone
of the continents of Europe and Asia, in the geographical area close to the Russian Federation, as
well as on the North-South international transport corridor.
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Guba district is located on the north-eastern slopes of the Greater Caucasus, between the
watershed line of the Main Caucasus Mountains and the Samur-Davachi lowland, on the north-
eastern slopes of Shahdag, at an altitude of 600 meters above sea level, on the banks of the
Gudyalchay River, and 168 km from Baku. The district borders with Gusar district at a distance of
70 km from the north and north-west, Khachmaz district — at a distance of 25 km from the north-
east, Shabran district at a distance of 68 km from the east, Khizi district at a distance of 3 km from
the south-east, Shamakhi district at a distance of 30 km from the south, Ismayilli district at a
distance of 40 km from the south, and Gabala district at a distance of 15 km from the south-west.

Guba region was founded on August 8, 1930. Its total area makes 2.61 thousand km? and its
population is 173.4 thousand people (2019). The majority of the region’s population is Azerbaijani
(79.2%). 9.1% of the population are Tatars, 5.9% are Lezgins, 1.8% are Jews, 1.4% are Khinaligs,
1.4% are Turks, 0.5% are Kyrgyz, and 0,7% are representatives of other nationalities. There are
1 city, 7 settlements, and 149 villages in the district [8].

The largest settlements of Guba district are Guba city, Girmizy Gasaba, and Gonagkand
settlement.

The city of Guba is located on the banks of the Gudyal River, at an altitude of 600 m above
sea level. Guba has been considered a settlement since the 12th century and a city since the second
half of the 18th century. The city of Guba is located 28 km from the Khachmaz railway station. The
population growth rate in the city is very weak. The city’s economy is based on the fruit and
vegetable canning industry, a brick factory, electrical engineering, a carpet factory, etc. [5].

At present, the industrial zones of Guba city make up a small part of the city. However, there
are enough production facilities in the city that have the potential to expand in the future or create
new industrial zones. These opportunities are available both within the city and in areas close to the
city (Figure 1).

l:] Designed indusinal zones 1 Industrial zones — City bovdor

Existing industnal zones 2 | Enginsering facilities Internabional highways

Highways of natlonal importance

Figure 1. Design map of industrial zones of Guba city

The territorial composition of the industrial zone consists of industrial districts formed based
on a combination of industrial enterprises, ancillary and service facilities, and engineering facilities.
Industrial zones are formed in these regions, which have undergone great development, in the
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conditions of strong industrial development. However, the studied the Guba district lags far behind
in this regard. The lack of high-level industrial development in the area, as well as the relatively low
pace of development, has not led to the formation of industrial zones and industrial strips in the
area.

There are no ore mineral resources in the territory of the Guba district. As a result of
geological prospecting works in the area, it was determined that there are promising oil fields in the
Gusar-Davachi synclinorium. However, the process of their production is not underway yet. Along
with oil reserves, there has been identified oil shale on the northern slope of the Gaytag-Goja Range
in the Guba region between Aghsuchay (the right tributary of the Gudyalchay) and Garachay
Rivers, natural gas — around the village of Khinalig, and peat reserves around the upper right bank
of the Babachay River. In addition, there are quartz sands around the village of Budug, marble
limestone in the Tangialti-Gonagkand zone, gravel, as well as sand, clay, and limestone in the
deposits of rivers flowing through the administrative district. Moreover, the Guba district is rich in
resort and recreation resources and great potential for their development. The locals and people of
neighbouring areas mainly use the hot mineral springs around the Khaltan and Chimi villages of the
Guba district for treatment in the summer months.

According to the statistics of 2019, the production of industrial products in the Guba district
in kind are represented by electricity (383.8 million kWh), gravel, crushed stone, small river rocks,
and flint (170.6 thousand tons), canned fruits and vegetables (1690.7 tons), carpets, and carpet
products (0.05 thousand m?) [8, p. 434].

It should be noted that the growth trend was observed in other industries in 2010-2019, except
for the production of carpets and carpet products, albeit slightly. However, canned tomatoes (tomato
paste) were 129.4 tons in 2017, and currently, their statistics are not kept because the enterprise
does not produce industrial products (Table 1). This means big problems in terms of regional socio-
economic development.

Table 1
INDUSTRIAL PRODUCTS PRODUCED IN THE GUBA DISTRICT

Indicators 2010 2015 2016 2017 2018 2019
Electricity, million kWh 231,2 345,0 340,5 384,2 3374 383,8
Gravel, crushed stone, small river 92,7 33,5 24.3 76,8 97,4 170,6
rocks, and flint, thousand tons
Canned fruits and vegetables, tons 795,0 1200,0 1627,0 1895,2 1105,7 1690,7
Carpets, and carpet products, 0,07 0,09 0,05 0,05 0,04 0,05
thousand m?
Canned tomatoes (tomato paste), tons — — — 129,4 — —

Source: [8, p. 434]

While analyzing the production of industrial products in the Guba district in kind, it could be
stated that there is a significant growth over the relevant years. However, in the retail trade turnover,
this indicator manifests itself on the other hand, and the retail trade turnover has always increased.
Thus, while the retail trade turnover in the Guba district in 2010 was AZN 194.1 million, it
increased and reached AZN 453.3 million in 2019. This indicator is also reflected in the trade
turnover per capita. In the analysis of the relevant years, the indicators were AZN 1253.18 and AZN
2625.07 [8, p. 430]. It has also helped to increase the share of local products. At present, the share
of local products in the retail trade turnover in the Guba district is 78%. This is a very large number.
In retail trade, imports account for only 22% (Figure 2).
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Despite these figures, the share of retail trade in the country's total retail trade turnover fell
from 1.46% to 1.15%. At the same time, considering the requirements of not only the industrial
potential, but also the quality of the products formed in a short period of time against the
background of market relations, should be carried out in accordance with world standards by
ensuring the production of final products.
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Figure 2. Retail trade turnover of local production and export products in the Guba district, thousand
manats [8, p. 430]

In addition to the above-mentioned, in connection with the significant expansion of
winemaking, mineral water filling, and production of soft drinks in the Guba district, the production
of glass containers should also play an important role in the industrial structure of the region.

By regional structure, we mean the creation of production areas in accordance with the
industrial potential of the region, ensuring the solution of existing problems, and ensuring that the
infrastructure does not lag demand. In some cases, this does not justify itself. For instance, the
products of Guba cannery, Miri Pak, Nika-S, Azerbaijan-Turkey ZMS LTD, and Most-Sanaye LLC
meet international standards for their quality and design. However, to develop entrepreneurship in
the region, it is necessary to take measures to improve the structure of industries that can give high
economic results, to create short-term and long-term targeted programs or projects in this direction
[4]. From this point of view, it is necessary to constantly carry out relevant work and take measures
on improving the design structure of industrial zones in the Guba district.

Environmental Challenges

Pollution zones of industrial enterprises should be established, as a rule, by calculating the
dispersion in the atmosphere of harmful substances emitted from sources after using the latest
effective cleaning agents [3, p. 6]. In most cases, pollution is the waste of various industries, formed
along with finished products because of processing various natural resources — fuel, raw materials,
oxygen, air, water, etc. [2, p. 21].

Along with the socio-economic factors considered during the formation of industrial zones in
the Guba district, the ecological condition of the area should also be studied. These include the
emission of pollutants from stationary sources into the atmosphere, pollutants emitted into the
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atmosphere from motor vehicles, water taken and used from natural sources, wastewater, household
waste collected by public utilities, etc.

While conducting a statistical analysis of 2010-2019, it could be seen that environmental
problems in the Guba district have increased in almost all areas. This increase was mostly reflected
in the amount of household waste collected by public utility companies. Thus, the increase during
the studied years was 14.3 times. In other areas, the growth is small. The amount of pollutants
directly in production is very small. This is due to the relatively weak development of production
facilities, as well as the provision of newly established production facilities with modern
technology.

Table 2
ENVIRONMENTAL PROBLEMS IN THE INDUSTRIAL ZONES OF THE GUBA DISTRICT

Indicators 2010 2015 2016 2017 2018 2019
Emission of pollutants from stationary sources into the 050 0,7 0,8 0,9 1,3 14
atmosphere, thousand tons
Pollutants emitted into the atmosphere by motor transport, — 96 112 12,7 132 149
thousand tons
Water used, million m® 53,1 53,1 548 525 57,2 62,6
of which:
- for domestic purposes 1,2 16 13 09 12 13
- for production — 06 — 02 0,02 0,05
- for irrigation and agriculture 519 514 535 514 56,0 61,3
Wastewater discharged, million m° 0,8 1,1 11 11 1,4 1,2
Water loss during transportation, million m* 19,34 20,9 194 216 228 242

The amount of household waste collected by utility companies, 44 295 308 24,7 508 629
thousand m®

Source: [8, p. 429]

The economic downturn in the industry has caused a temporary decrease in urban pollution
and environmental tensions. However, with the development of the market, the stabilization of the
economy and the growth of motorization, the level of urban pollution will increase, causing a
danger to the health and life of the population [6, p. 4]. From this point of view, the environmental
factor should not be forgotten in the design of industrial zones, and the environmental factor should
always be considered as one of the main directions of regional policy.

Results

Guba region has a favorable natural-geographical and socio-economic base for the
development of industrial zones and the improvement of their sectoral structure. The agro-industry
based on the processing of agricultural products in the area plays an important role in improving the
social situation of the population through the development of its industries. In the social division of
labor, the region specializes in the industry, agriculture, and light and food industries based on local
raw materials, and the production of construction materials.

By rapidly developing the most advanced, progressive, and promising industries in the Guba
district and significantly increasing their efficiency, it is possible to eliminate the negative situation
in the region’s economy, increase industrial production, and provide employment for the able-
bodied population. The region has a natural-economic base and production infrastructure
opportunities for future growth of industrial production. However, because of the underutilization of
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these opportunities, certain problems have arisen in the complex development of industry in the
region. Despite the presence of rich local natural resources and other opportunities, the share of
industrial products produced is insignificant compared to other regions of the country.

There are many potential opportunities for large-scale development of vegetable and fruit
growing, which is well adapted to the natural conditions of the Guba district, and the canning
industry based on their raw materials. The expected great potential of the canning industry creates a
need for technological equipment, packaging, as well as the organization of services for the canning
industry in the region. At the same time, it is necessary to make proper use of the opportunities for
efficient and full use of the ever-increasing labor resources in the Guba district.

Despite certain environmental problems in the Guba district, the share of industrial zones in
pollution is very small. This was due to the small number of industrial enterprises operating in the
region, and the provision of new enterprises with modern equipment.
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CEJIBCKOXO3AUCTBEHHBIE HAVKH / AGRICULTURAL SCIENCES
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AGRIS P35

ATPOXVMMNYECKHUE, ®PU3NYECKNUE 1 XUMNYECKHWE ITOKA3ATEJIN
OPOIIIAEMBIX CEPO3EMHO-JIYT'OBBIX I1IOYB
APUJTHOM 30HBI ABEPBAMIDKAHA

O©l'amumosa A. B., Azepbatiodicanckuii 20cy0apCmeeHublll a2paphblil YHUgepcumen,
2. I’simoorca, Azepbatiodcan

AGROCHEMICAL, PHYSICAL AND CHEMICAL INDICATORS OF IRRIGATED GRAY-
MEADOW SOILS IN ARID ZONE OF AZERBAIJAN

©Gashimova A., Azerbaijan State Agrarian University, Ganja, Azerbaijan

Aunnomayus. B crathe TPENCTABICHBI PE3yNbTaThl (PU3NYCCKUX, XHUMHUYCCKHX H
arpoXMMHUYECKHX HCCIIEOBAHUM CEPO3EMHO-TYTOBBIX MOYB, 3aHUMAIOIINX HAUOONBIIYIO TUIOMAIhL
Ha [HupBaHckoit paBHuHE. OOpa3ylOTCSs BO BIAKHBIX MECTaX MPU HAIUYUA U OIU3KOM
PaCIoJIOKEHUH TPYHTOBBIX BOJ K 36MHOM MOBEpXHOCTU. Ha paBHHMHE BCTpEUarOTCs TaKXe TEMHBIE,
OOBIKHOBCHHBIE, CBETJIIO-CEPO-JIYrOBbIC, 3acOJCHHBbIC, 3a00JIOYCHHBIC W JIPYTHE TIOATUIIEI U
pa3HOBUAHOCTH 10YB. [10o rpaHynoMeTpruYecKOMy COCTaBy INIMHUCTHIC, HHOTA CYII€CUYaHbIe ITOYBHI.
W3ydeHbl arpoXxMMHUYECKHE CBOMCTBA OpOLIAEMBIX CEPO-IYrOBBIX IOYB B cene ManbuHacu
EBnaxckoro pailioHa u MpoBeleH aHauu3 Npod Ha oO0mMe U ACCUMUIMPOBAaHHBIE (HOPMBI
ammuagHoro azora (N-NHy), autparsoro azora (N-NO;), nogsumxaoro pochopa P,Os, ooMeHHOTO
ks KO B 0-100 cMm cioe 1mouBbl. ATPOXMMHUYECKHE HCCIETOBAHUS CEIbCKOX035HCTBEHHBIX
yroiuid B apUAHOW 30HE TO3BOJSIOT ONPEACIUTh ArPOHOMUYECKYHD U HIKOHOMHUYECKYIO
3¢ ($EeKTUBHOCTh IPUMEHSAEMBIX Ha 3TUX 3€MJIAX yIOOpEHUH.

Abstract. The article presents the results of physical, chemical and agrochemical indicators of
serozem-meadow soils occupying the largest area on the Shirvan plain. Formed in humid places in
the presence and proximity of groundwater to the earth's surface. On the plain, there are also dark,
common, light gray-meadow, saline, boggy and other subtypes and varieties of soils. According to
the granulometric composition, clay, sometimes sandy loam soils. The agrochemical properties of
irrigated gray-meadow soils in the Malbinasi village of the Yevlakh region were studied and the
general and assimilated forms of ammonia nitrogen (N-NHy), nitrate nitrogen (N-NOs3), and mobile
phosphorus were absorbed P,Os, exchangeable potassium K,O in the 0-100 cm soil layer was
poorly supplied. Agrochemical studies of agricultural land in the arid zone make it possible to
determine the agronomic and economic efficiency of fertilizers used on these lands.

Knrouesvle cnosa:  opomraemple  CEpO-JIyTOBBIE  TIOYBBI, arpOXMMHYECKHE CBOMCTBA,
¢bu3nyeckue moka3arenu, XUMAYeCcKre ToKa3aremu, a3oT, Gocdop, Kaauii.

Keywords: irrigated gray-meadow soils, agrochemical properties, physical parameters,
chemical parameters, nitrogen, phosphorus, potassium.
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I[Ipy  oueHKE  MOYBEHHO-PKOJIOTMYECKOW  CpEbl, ONpeAeIISIOIEeH 0€30I1aCHOCTh
CEJIbCKOXO035MCTBEHHOM MPONYKLIUH, CIEIYET YUYUTHIBATh HAJTMYHME I'yMyca B IIOYBE, KAK OCHOBHOIO
MOKa3aTelisl TUIOJOPOUS TOYBBI, BBIMONHSIONIMNA PSJI YKOIOTHUSCKUX (QyHKImid. ['ymyc obiamaer
BBICOKOW COpPOITMOHHOM CITOCOOHOCTBIO M 00pa3yeT MallOaKTUBHBIC COCTUHEHHS ¢ TOKCHKAHTaMU
(Hampumep, C€  TSDKENBIMH — METaJylaMH), [IpedoTBpaiias — IONaJaHue  TOKCUKAHTOB B
CEJIbCKOXO35MCTBEHHYIO MNPOAYKLIMIO. ['yMHUHOBBIE KHUCIOTHI, coiepxkamue 4% rymyca, MOIYT
conepxkarb 17929 xr xenesa, 4500 kr cBunua, 1517 kr meau, 1015 kr nuuka, 913 kr maprasma (B
nepecuere Ha 1 ra).

Dkonoruyeckasi 0€30MacHOCTh CEJIbCKOXO3SIICTBEHHON MPOAYKLUMU TakKXe 3aBUCUT OT
kucnoTHOCTH (pH) mMOuBbI, KOTOpas BIMSET Ha PACTBOPUMOCTh TOKCHYHBIX BELIECTB U MX
nonajgaHue B pacTeHUs. PUCK 3arps3HEHHs] CETbCKOXO3SWCTBEHHOW NPOAYKIHMHU (Hampumep,
TSOKEIBIMM METAJJIAMU) CHUKACTCS B HEUTpaAJIbHBIX M OMM3KUX K HeMy mokazareisx pH cpenbl.
[TocKONIbKY KHMCIIOTHOCTB, @ TAK)K€ IIEJIOYHOCTh, YBEIMUYUBAET PACTBOPUMOCTD TSIKEJIBIX METAJIOB
U UX MUTPALMIO B PacTeHHs, TyMyc, Kak ¥ pH MOYBBI TakXke BIMSIET Ha CTPYKTYPY MHKPOOHOTO
1IEHO3a, YMEHbIIIAs WM YBEIMYHMBAS PUCK 3apaKEHUs MUIIEBBIX MPOJYKTOB MUKOTOKCUHAMH. YYET
AKTUBHOM KHCIIOTHOCTH TOYBHI MPU BHIPAIIMBAHUH CEITHCKOXO3SUCTBEHHBIX KYIBTYp U YCTpPaHCHUE
MOBBIIIEHHOW KHUCIOTHOCTHU C IOMOIIBI) M3BECTKOBAHMS SBJIAETCS OUEHb BAaXKHBIM BOIIPOCOM IS
MoJTy4eHus: 6e30MacHOro ypoxKasi.

['panynomerpudeckuii 1 MUHEPAIOTHYECKUNA COCTaB MOYBBI BIMSICT HAa KaTUOHHBIM OOMEH,
co3laBasi yCJOBHS JUIsl PA3IMYHBIX TMEPEMEIICHUH TOKCHUYHBIX BEIIECTB M, KaK CJEICTBHE, HMX
MOCTYIUICHUS B CEJIbCKOXO3UCTBEHHYIO IPOAYKIMIO B pa3HOi cTeneHu. TakuM o0pa3om, B MOYBax
C TSDKETBIM TPaHYJIOMETPUUYECKUM COCTaBOM, TIJ€ IUIOL[aJb IIOBEPXHOCTH Oojblias, o0beM
KaTHOHHOTO OOMEHA BEJIMK, YTO CHHUYKAET NIEPEMEIICHHE TOKCUKAHTOB U UX TOMAIaHKUE B TTHIILY.

Ha u30bITOY4HO BHaXHBIX MOYBaX (IIMHUCTBIX) BO3PACTa€T PUCK  3arpsi3HEHUS
CEJIbCKOXO3SIICTBEHHON MPOAYKIIMA TOKCHYHBIMU BEHIECTBAMH (TSDKEIBIMU METaUIaMH) U HX
nepemeneHus. Takum o00pa3oMm, MOAJEpKaHWE M YBEIMYEHHE KOJIMYECTBA TymMyca B IIOYBE,
ONTUMU3ALNS KUCIOTHOCTH TIOYBBI, BHICYIIMBAHUE M CHW)KCHHE TUIOTHOCTH BJIAXKHOW MOYBBI —
BaKHOE yCIIOBHE BBIPAIIMBAHUS YKOJOTUUYECKH YHUCTHIX CEITbCKOXO35MCTBEHHBIX KYIIBTYP.

[ToMuMO TpaJWIIMOHHBIX METOIOB BEJIEHUS CEJIbCKOTO XO3SIIICTBA B PsAE CTPAH pa3BUBACTCA
aJbTEPHATUBHOE CEJIbCKOE XO3AMCTBO. DTOT METOJl BEJIEHHUS CEJIbCKOIO XO3SIIICTBA OCHOBaH Ha
Mepax, KOTOpbhIE CTPOTO CJIEAYIOT HAayYHbIM DPEKOMEHJAIMSAM IO CHIDKEHUIO BO3JCHCTBUS Ha
arpoCHUCTEMBbI, a TaKXke [JI TOJJCep)KaHUA JUHAMUYECKOro OanaHca (DYHKIIMOHAJIBHBIX
KOMIIOHEHTOB, COCTAaBJSIIOIIMX arpoOCUCTEMY, I HCIOJNb30BaHUS MOTEHIMalda MPUPOIHBIX
PECYPCOB CENBCKOX03MCTBEHHBIX TEPPUTOPUIA U UCTIONB3YHTE MEeHbINE (PaKTOPOB ycuiIeHUs [4].

Memoouka uccnedosanus

IToneBsle nccienoBaHMUs MPOBOAMINCH B (pepMepcKoM Xo3siiicTBe «Ap3y» cena ManOunacu
EBnaxckoro paiiona. Ha oroOpaHHBIX oOpasnax MoYBbl MPOBEACHBI (U3NUECKHE, XUMUYECKHE U
arpoXMMHUYECKHE aHAJIU3bl [0 OOLIETIPUHITHIM METOIUKAM.

Jlis u3ydeHHsl arpoXMMHUYECKHUX IOoKa3aTeliell OINBITHOIO y4yacTKa, Iepel] BHECEHHEM
ynoOpeHnii METoIOM KOHBEPTOB OTOMpaiu mpoObl mouBsl 1o ciosm 0-20, 20—40, 40-60, 6080,
80-100 cm. Peakuus mouseHHO# cpenbl — pH BOIHONM CyCEH3UHM ONpPENENssId OTEHIIMOMETPOM,
obmwmit rymyc — mo meronuke . B. Tropuna, obmwmit azot no Kenpaamo, o6muii pochop mo K. D.
I'uu30ypry, obmuit kanuii o I1. K. Cmury.
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AbcopoupoBannbiii ammuak — 1o J[. II. KoneBy, HuTparnbeiii azor — I[‘panmsan-JIsxkio,
nonBxHbIA hochop — b. 1. Mauuruny, oomennsrii kanmuii — I1. b. IIporacoBy B Mogudukarmm
4. I'ycelinosa.

Ananusz u obcysxcoenue

bonee 60% tepputopun AszepOaiimkanckoil Pecnyonuku otHocuTes K apuaHoil 30He (200—
900 m Hag ypoBHeM Mops 1 1800—-1900 m B HaxnueBanu. Dta TeppuTOopus NOJABEPIKEHA 3aCOIECHHUIO
U 3pO3uH, 0COOEHHO MppUTalMOHHOM. YacTo monBepraercs 3acyxe M CyxoBesM. B 3Toil wactu
cTpanbl mpoxkuBaeT Oonee 70% HaceneHus, rae cocpeaotodeHo 90% mnpoU3BOIUTENBHBIX CHII
CTpaHbl u npousBoautcs 6omnee 80% cenbCKOX03sIMCTBEHHOM MPOIyKIHUH [5].

B penbedHOM OTHOIIEHMHM MOBEPXHOCTh EBIaxckoro paiioHa B OCHOBHOM IIPEICTaBIISIET
cO00I0 paBHMHY, 3aHUMAIOIYIO OTO-BOCTOYHYIO OKpauHy I'stHka-Kazaxckoil paBHHHBI U CEBEpoO-
3anaHyro okpauny Kapabaxckoii paBHuHbl. Ha TeppuTopuu nMeroTcs KpyThle XOJIMBI Ha CEBepe U
HeOoJIbIIoe KoMM4YecTBO Ha 3amajae. Yacty xpedroB boszmar m Apuangar HaxoauTcs B EBinaxckom
paiione. HeoreHoBble M AHTPOIOIEHHBIE OTJIOKEHHUSI PAacHpOCTPaHEHbl B T'OPHOM M pPAaBHUHHOU
qacTsax.

I'unporpaduyeckas ceTh mpeacrabieHa pekamu Anumpkandaid, Kopuait u Mumxkauaii. Yepes
pernoH npotekaer pexka Kypa — camas kpynHas BozxHas aprepus cTpasbl. FOro-BocrouHas 4actb
MuHre4aypckoro BOJOXpaHWINILA HAXOAUTCS B EBIIaXCKOM palioHe.

Ha Ttepputopun EBnaxckoro paiioHa BCTPEYAIOTCSI CEPO3EMHO-JYrOBbIE, AJUIFOBUAIBHO-
JIyTOBO-JIECHBIE, COJIOHYAKOBBIE CEPO-KOPUUYHEBBIE U Jp. TUIIbI OYB. CelnbCKOE XO35MUCTBO BENETCS
IIyTEM UCKYCCTBEHHOT'O OPOILIECHHUS.

EBnaxckuil pailoH pacroniokeH B ceBepo-3anagHoi yactu Kypa-ApakcnHCKOM HU3MEHHOCTH.
Knumar paiioHa OTHOCHUTCS K THUILy YMEPEHHO-TEIUIbIX, IOJIYIIYCTBIHHBIX M CYXHX CTeled ¢
3acyNUIMBOM 3UMOM. XapakTepHa HH3Kas BIaKHOCTb, cyXxoe M jkapkoe neto. B. P. BomoOyes
BBIJICJIMJI B 3TOW 30HE CJIEYIOLIUE THUIIBI [TIOYB: CEPBIE, TYTOBO-CEPO3EMHBIE U CEPO3EMHO-IIYTOBbIE
MOuBHI [2].

Cepo3eMHO-IyroBbl€ IOYB 3aHMMAIOT HaOojbIIyio Iuiomans Ha lllupBaHckoil paBHUHE U
00pa3yroTcs BO BI@XKHBIX MeCTax NPU HAJIUMYUU U OJU3KOM PACHOJNIOKEHHHM TPYHTOBBIX BOA K
3eMHOM MoBepXHOCTH. Ha paBHHHAX BCTpEUaroTCs TEMHbIE, OOBIKHOBEHHBIE, CBETII0-CEPO-JIyTOBBIE,
3acoJieHHble, 3a00JI0ueHHbIE W JApyrue TUnbl No4B. [0 rpaHynOMETpHUYECKOMY COCTaBy IOYBBI
[JIMHUCTBIC, UHOT/A CyTiecuanble [3].

ATpOXMMUYECKHE CBOMCTBA MOYBBI B OCHOBHOM SIBJIIIOTCSI PEAKIUEH TOYBEHHOM CpEnbl,
3aracaMd M (opMaMHM IUTATENIbHBIX BEIIECTB B MouBe. BakHee M3yuuTh (OPMBI MUTATENbHBIX
BEIIECTB, YCBAMBAEMbIX PaCTEHUSIMU B IOYBE. B MOUBY cieyeT BHOCUTDH 10CTaTOUHOE KOJUYECTBO
OpPraHMYECKUX YIOOpEHUM JUIsi BOCCTAHOBJICHHUS IOKa3areslel IIOJOpPOJUs MOYBBI, B TOM YHCIIE
CTPYKTYpPBI IOYBHI [6—8].

HccnenoBanus, nposeneHHble Ha KapaOaxckoit paBHMHe Bxoasmed B Kypa-ApakcuHCKyIo
HU3MEHHOCTb, IIOKa3ajd, YTO T'MIPOCKOMMYECKAs BIAXXHOCTb B TE€HETUYECKUX CIOAX IOYBBI
konebnercs ot 2,83% no 5,88% B 3aBHCHUMOCTH OT MOP(OJOTUYECKUX XAPAKTEPUCTUK IIOYB.
YcranoBineHo, 4Tto 3HadeHue pH B 3Tux mouBax cocraBisuio 7,6—8,4, a KOJIMYECTBO rymyca B
TEHETHYECKUX CIIOSAX MPO(MIIS MOCTENIEHHO YMEHBIIAJIOCh OT BEPXHEro K HUkHeMY ciosMm (1,96—
0,25%). Konnuectso cosneii B mouse 0,080-0,517% [1].

ArpoxuMuyeckasi XapaKTepHCTHKa OPOIIaeMbIX CEpO3EMHO-TYrOBBIX MOYB cena ManOuHacu
EBnaxckoro paitona npejicrasiena B Tadbmuie 1.
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Kak crnenyer m3 aHanm3a arpOXMMHUYECKHX ITOKa3aTejei OpoIIaeMbIX CEPO3EMHO-TYTOBBIX
nmouB cena ManOunacu EBnaxckoro paiiona, peaknus cpeasl ciabomenodnas (pH 8,0-8,5). B
pe3ynbTaTe UCClIeI0BaHus OBbIIIO ONPEIEIICHO, YTO 00U ryMmyc B ciioe mouBsl 0-20 cM cocTaBisieT
1,5%, a na rmyoune 80-100 cm 3akoHOMepHO cHmkaercs n0 0,4%. CornmacHo mpodmuitto, oOmmi
a30T B 3tux mouBax cocrtabisun 0,21-0,05%, docdop obmmit 0,13-0,06%, xanumit obmui 2,45—
0,9%. KomuyecTBO JIErKOruIpoian3yeMoro a3ora cocrapisier 77-28 Mr/kr B 1 KI TOYBBI,
BOJIOpacTBOpUMOro ammuaka 6,06—1,80 mr/kr, abcopOupoBanHoro ammuaka 15,9—4,66 Mr/kr,
HUTparoB 6,70-2,11 mr/kr, BomopactBopuMslii pocdop 3,50-0,58 mr/kr, monsuxubIi Gochop 18,3—
5,1 mr/kr, BogopacTBopuMbIi Kanuii 36,15—6,02 Mr/kr, oOMEHHBIN Kajaui KoieOsaeTcs B mpeaeax
291,61-96,40 mr / xr (Tabmuma 1).

Tabmuua 1
ATPOXUMUYECKUE TIOKA3ATEJIM CEPO3EMHO-JIYI'OBBIX TIOYB
I'nybuna, pH Aszom Docghop Kanui

cm < N/NH3 3 2 3 &

e° S 3 ! - & S = S S S Q

s S8 P S 3 0z S 5 0=

~ N N 2 ~ )N ~ IR

A~ 3 5 8% 3% O T S = ¥ ) S = =2

~ 8 Q Ss 83 =2 S S g O S 5

S §3 57 S S & & < & S

3 =3 =z aS) S ) S

~ Q = gg = ;g Q
0-20 80 15 021 77 606 159 6,70 0,13 350 183 245 36,15 291,61
20-40 81 11 019 63 505 141 560 011 249 172 191 30,12 253,05
40-60 80 08 0,11 49 343 123 490 0,09 1,32 145 153 2410 149,42
60-80 85 05 008 35 284 930 340 008 09 94 109 18,07 126,52
80-100 84 04 005 28 180 466 211 006 058 51 09 6,02 96,40

B menoM KOMMYECTBO MHUTATENBHBIX BEIIECTB IMOCTETIEHHO CHMKAETCS 10 HIDKHUX CIIOEB.
CornacHo npuHATOM B AzepOaiijkaHe rpajallMyd 3TH 3eMJIM ci1abo oOecriedeHbl MUTaTeIbHBIMU
BemectBamMu [5]. Hapsany ¢ arpoXumMuueckMMu TIOKa3aTelsiMM, HCCIEIOBaHbl (U3MUECKue U
XMMHUYECKHE CBOICTBA 110YB, yKa3aHHbIe B Tabmumax 2 u 3.

Taomuua 2
I'PAHYJIOMETPUYECKUI COCTAB OPOIIIAEMBIX CEPO3EMHO-JIYTOBBIX ITIOYB, B %

Pazmepwvr hpaxyuii, mm

S ig ws 43 48 48 8 8

< SS  SS S5 35§ v
0-30 0,77 2647 3808 584 1372 1512 34,68
30-60 1,20 46,16 21,84 9,00 8,52 13,28 30,60
60-100 443 5269 2568 1448 228 044 17,20

Kak BHIHO W3 pe3ynbTaToOB aHallM3a, MaXOTHBIM M TOANAXOTHBIA CIIOM CEPO3EMHO-TYTOBBIX
mouB (AUa + AUi = 0,40 cM) UMEIOT TSDKETBIM TpaHyIOMeTpu4eckuii coctaB. KommdaecTBo
¢uznueckoit mmuHbl (<0,01 Mm) 34,68—-17,20%. [IpuuuHOl TOMY SBISETCS TO, YTO TEPPUTOPHUS
U3/IaBHA CBSi3aHA C BBIPAIlMBAaHHEM 3E€PHOBBIX, OBOLIHBIX M KOPMOBBIX KYJBTYp B YCIIOBHSIX
OpOILIEHUSI M TPOBEIEHUEM arpoTEXHUYECKUX MEpONpUATUH (BCIallKa, pa3MArdeHue M T. [11.).
OpHako B MOYBOOOpA3yIOMUX MOPOAAX HAOMIOMAETCS PE3KOe CHUKEHHE TPAHYIOMETPHUECKOTO
cocrtana (<0,001 mm = 0,44%).
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Cepo3eMHO-TyroBbl€  MOYBBI  IMOJHOCTHIO  HACBIIIEHBI  OCHOBaHMSIMH. OCHOBaHUS,
abcopOMpoBaHHbIE B ATHX BEPXHHUX CJIOSIX, OTYETIIMBO BUIHBI IIPH U3MEHEHUHU OOIIEro KOJIMYEeCTBa
B npenenax 18,91-18,20 mr-akB. Takas BbICOKas MOMIOMIAONIAS CIIOCOOHOCTh B CEPO3EMHO-
JYTOBBIX TMOYBAX XapakTEPHU3yeTCsl MPOLEHTHBIM COJIEPKAHUEM T'yMYycCa, IJIMHUCTBIM XapaKTepOM
IpaHyJIOMETPUYECKOro cOCTaBa, kKapOoHaTtHOCThIO nouBeHHOTro mpoduis (CaCos = 11,50-11,63%)
1, 0COOEHHO, cradoienouHoi peakuen cpeasl (pH).

Tab6numa 3
OUM3NYECKUE U XUMHWUYECKHUE ITOKA3ATEJIN OPOIITAEMBIX CEPO3EMHO-JIYTI'OBBIX ITOUB
Inyouna,  Tuepockonuueckas  COp, CaCo; % Emkocmb nocnowenust na 100 2 nouswt, me/7xa.
cm enaza, % % Ca Mg Na Cymma
0-30 3,3 5,05 11,50 13,48 2,63 2,80 18,91
30-60 2,8 5,05 11,50 14,49 1,62 2,80 18,91
60-100 3.4 5,12 11,63 8,78 6,82 2,60 18,20

Cepo-J1yroBble 3eMJIM IIUPOKO HCHOJNB3YKOTCSI Ha PAaBHUHAX PECIYONUKU I0J OCHOBHBIE
CEJIbCKOXO3SIIICTBEHHbIE KYJIBTYpPhl. OTH TIOYBBI IOJABEPINIMCH JIYTOBBIM IIpOLlECCaM H3-3a MX
JOCTaTOYHOM BJIArOEMKOCTH ITIOBEPXHOCTHBIX M TPYHTOBBIX BOI.

Bvisoowt

1. BoIsIBIIEHO, YTO TUArHOCTHYECKUE MOKA3aTelid CEPO3EMHO-TYIOBBIX MOUYB, PEAKIIUS CPEIIbI
cmabomenounas (pH 8,0-8,5). Hamuume rymyca B cioe moussl 0—20 cm cocrasiser 1,5%, a Ha
mryoune 80—100 cm 3akoHOMepHO moHMKasich a0 0,4%. KomuyecTBo mUTaTeNbHBIX SJIEMEHTOB B
mouBe: obmui azor 0,21-0,05%, obmmii dochop 0,13-0,06%, oOummii kammii 2,45-0,9%.
KonmudecTBo  JeTKOTHOpONM3yeMOro a3oTa cocraBimser 77-28 wMr/kr B 1 K- TIOYBHI,
BOJIOpacTBOpUMOro ammuaka 6,06—1,80 mr/kr, abcopOupoBanHoro ammuaka 15,9—4,66 Mr/kr,
HutparoB 6,70-2,11 mr/kr, BogopacTBopumbiid Gpocdop 3,50—0,58 mr/kr, moasuxkHbIi hochop 18,3-
5,1 mr/kr, BogopacTBOpuMbIi Kainuit 36,15—6,02 Mr/kr, oOMEHHBIH Kajaui KoieOsaeTcs B mpeaesax
291,61-96,40 Mr/kr.

2. Tlo rpaHyTOMETPUYECKOMY COCTaBY IMaXOTHOTO M TMOMAMAXOTHOTO CJIOSI CEPO3EMHO-TYTOBBIX
nouBbl (AUa + AUi = 0,40 cm) Tsokensie. KomuuectBo ¢usnueckoit rmuubl (<0,01 mm) 34,68—
17,20% wn pe3koe CHM)XEHHE UX B HouBooOpasyromux noponax (<0,001 mm = 0,44%). Cepo-
JIYyTOBBIE TTOYBHI MTOJIHOCTHIO HACHIIIEHBI OCHOBaHUSIMU. OCHOBaHMs, a0COPOUPOBAHHBIE B BEPXHUX
CJIOSIX, OTYETIMBO BUIHBI NP U3MEHEHHH O0IIero koimuectBa B mpexaenax 18,91-18,20 mr-sks.
ITouBsl kapOoHaTHBIE MO BceMy mnouBeHHoro mnpodumo (CaCo; = 11,50-11,63%) u umeer
CJIa0OIIEIOYHYIO CPETY.
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HCCJEJOBAHUE ®U3UKO-MEXAHUYECKHUX CBOMCTB ®YPAKHOI'O 3EPHA,
OBPABOTAHHOI'O METOAOM MUKPOHUM3ALIUU

©OMameoos H. X., Hayuro-ucciedosamenvbcKuii UHCMumym «Aepomexanuxa,
2. [anooca, Azepbatioscan, tagiyev.asau@gmail.com

INVESTIGATION OF THE PHYSICAL AND MECHANICAL PROPERTIES
OF FEED GRAIN PROCESSED BY THE MICRONIZATION METHOD

O©Mammadov N., Agromechanika Scientific Research Institute,
Ganja, Azerbaijan, tagiyev.asau@gmail.com

Annomayusa. MaxkcuManbHOE HCIIONb30BAaHHE HOBBIX JHEProcOEperaroluxX TEXHOIOTHH |
MEXaHU3MOB — 3TO OJMH M3 IyTel MOBBIMECHUS YPPEKTUBHOCTH KUBOTHOBOACTBA. VI3BECTHO, UTO
3HauuTeNnbHas yacTh (10 40%) Aaxke MOArOTOBIEHHOIO K CKapMJIMBAHMIO 3€pHA HE yCBaUBAeTCs
OpPTaHU3MOM J>KMBOTHOTO M BBIBOJUTCS C SKCKpeMeHTamH. M yxe coBceM HeoTpaaHas KapTHHA
HaOIIOAeTCsl y MOJIOTHSIKA CEITbCKOXO3SMCTBEHHBIX JKUBOTHBIX M MITUIBL. Y HHX JKEIYIOK paboTaer
OYEHb IUIOXO, U KOpPM IepeBapuBaeTcs U ycBauBaeTcs B npenenax 20%. B cBs3u ¢ atum ocobyro
3HAQYMMOCTh TPHOOPETAIOT pa3IMYHbIe CIOCOOBI IOArOTOBKM 3€pHa K CKapMIIMBAHUIO:
U3MENBUCHHe, TpaHyIMpOBaHHWE, MpOINAapWBaHUe, IUIIOMICHHWEe, XUMHUYecKas  o0paloTka,
IKCTPYAMPOBaHME, MHUKpoHHM3auus. J[lpoOneHne m pasmMon — Haubolee JemeBble CIOCOOBI
yBenu4eHus nepeBapuBaeMocty 3epHa, HO KIIJ] npu stom Hebicok. lllnpokoe pacnpocrpanenne
MOJIYYUJIO TPAHYJIHMpPOBAaHHE KOMOMKOPMOB, B pe3ylbTaTe Yero YMEHBIIAIOTCS IOTEPU KOopMa,
obneryaercss TpaHCIOPTUPOBKA M MEXaHM3ALUs Pa3gadd, YIY4IIaloTcs (HU3NYECKue M BKYCOBBIE
KauecTBa paunuonHa. [Ipu TpaHyTUpoBaHMM KOpMa IO JCWCTBUEM MEXaHHMYECKUX U
THJIPOTEPMUUYECKUX TPOLECCOB IMPOUCXOAIT OHMOXMMUYECKHE H3MEHEHHMs], IOBBIIIAIONINE €ro
MUTATEIbHOCTD U ycBOsieMOCTb Ha 10%. I'paHynrpoBaHHBINH KOPM CITIOCOOCTBYET YCHIIEHHON paboTe
’KeJe3 MepeaHero OT/erna MUIIEBapUTEIbHOTO TPAKTAa — CIIIOHHBIX M KETYIOYHBIX; HAOIIOZAeTCs
M3MEHEHNE B KHCIOTHOM PEXUME JKEIYAOYHOTO COICPKMMOTO, OCOOCHHO B HadaJbHBIN IEPHOI
CKapMJIMBaHUs TpaHyi; OJaronpusTHO JEMCTBYET Ha KHUILEYHOE IMUIIEeBapeHUE. YCTaHOBJIEHO, YTO
IIPU MOJIBOZIE TEIUIOTHI K 00pabaTsiBa€MOMy MaTepHally CHU3Y OT I'pEIoLIei MOBEpXHOCTH esoda 1
CBepXy — OT HCTOYHUKA HH(QPAKPACHOTO M3IyYeHHS — TEMIlepaTypa BHYTPH 3E€PHOBKHU
cocrasinsieT 180 °C u nasnenue 10 atm. Ilpu Takoil Temneparype nocTuraercs Hauay4dmui 3gdext
JI€3UHCEKIIMH, TOJTYYEHHBI KOPMOBOW Marepuaj CTaHOBHUTCS ONAroNpHUSATHBIM JUIsS MUIIEBApEHNUS,
CHIJKAETCs €ro MeXaHN4eCcKasi MPOYHOCTb.

Abstract. The maximum use of new energy-saving technologies and mechanisms is one of
the ways to increase the efficiency of animal husbandry. It is known that a significant part (up to
40%) of even grain prepared for feeding is not absorbed by the animal’s body and is excreted with
excrement. And already a very unpleasant picture is observed in young farm animals and poultry.
Their stomach works very poorly, and the food is digested and digested within 20%. In this regard,
various methods of preparing grain for feeding are of particular importance: grinding, granulating,
steaming, flattening, chemical processing, extrusion, micritization. Crushing and grinding are the
cheapest ways to increase the digestibility of grain, but the efficiency is low. Granulation of
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compound feeds has become widespread, because of which feed losses are reduced, transportation
and mechanization of distribution are facilitated, the physical and taste qualities of the diet are
improved. When granulating feed under the influence of mechanical and hydrothermal processes,
biochemical changes occur that increase its nutritional value and digestibility by 10%. Granulated
food contributes to the enhanced work of the glands of the anterior part of the digestive tract —
salivary and gastric; there is a change in the acidic regime of gastric contents, especially in
the initial period of feeding granules; it has a favorable effect on intestinal digestion. It is
established that when heat is supplied to the processed material from the bottom of the heating
surface of the trough and from the top-from the source of infrared radiation-the temperature inside
the grain is 180 °C and the pressure is 10 atm. At this temperature, the best disinsection effect is
achieved, the resulting feed material becomes favorable for digestion, its mechanical strength
decreases.

Knwouesvle cnosa:  GypaxHoe 3epHO, IKUBOTHOBOACTBO, MHKPOHHU3ALUs, KOMOUKOPM,
TepMo0OpaboTKa.

Keywords: feed grain, animal husbandry, micronization, compound feed, heat treatment.

Beeoenue

KopM 117151 )KMBOTHBIX U NTHIL JOJDKEH ObITh BKYCHBIM, IUTATEJILHBIM U JIETKO YCBAUBAEMBbIM.
OHM He NOJDKHBI cofepXarb J100aBOK, KOTOpbIE BPEOHBI JJs 37A0POBbS JKUBOTHBIX M MOTYT
OTPULIATENIbHO MOBJIUATH Ha NPOAYKLHIO JKUBOTHOBOACTBA [3, 4]. [lpyrum XKHUBOTHBIM, 3a
WCKJIFOUEHUEM JIOMIAZeH U MTHUIl, PEIKO MAI0T IeJIbHO3EpHOBBIE MpoayKThl [6]. LlenmpHoe 3epHO
(0COOEHHO 3€pHO C TBEPABIM IOKPHITHEM) TPYIHO IOCTaTh *UBOTHBIM. TakuM oOpazoMm, ecThb
pasHble CHOCOOBI TOJArOTOBKM 3€pEeH JUIsl KOPMJIEHHUS, 4YTOOBl YIYYIIUTh MX IHUTAaHUE, BKYC,
MUILIEBAPEHUE U YCBOCHUE MUTATEIIbHBIX BELIECTB.

KomOukopmMoBasi IpOMBILIUIEHHOCTh B Halled CTpaHe MPOM3BOIUT KOpMa JUIsl BCEX BMJIOB
CEJIbCKOXO3SIICTBEHHBIX JKMBOTHBIX, NTHUI] U pbl0. OJHAKO 3TH KOpMa, IPOU3BOAMMBIE B CTpaHE,
4acTO HE JOCTUTAIOT JKEJIAEMOI'0 YPOBHS IO CPABHEHHUIO C Pa3BUTHIMHU CTPAHAMU C TOYKHU 3PEHUS
o0beMa, pa3HOOOpa3Hsl U KauyecTBa.

OpranusM CelbCKOXO3SIICTBEHHBIX KUBOTHBIX MpEeBpallaeT B MPOAYKTHI TONbKo 15 ... 25%
SHEpPruM, mnoiaydaemMor ¢ kopMamu. 25 ... 35% Bcell sHepruum TpaTuTcid Ha (PUINOJIOTUYECKHE
NoTpeOHOCTH, OCTAJIbHAS YaCTh BHIBOAUTCS Yepe3 KUIIEUHUK Oe3 ucnoib3oBanus [1, 5, 6].

Ilenpro MOATOTOBKM 3€pHA K KOPMIICHHUIO SIBIISIETCS YMEHBIIECHUE IIOTEPh HYHEPTUU KOpMa,
MOJIy4a€MOTO 3a CYET T[IOBBIIIEHUS MHUTATEIbHOM IIEHHOCTH, II€PEBAPUBAHUS U YCBOEHUS
XKUBOTHBIMH [7, 9, 12]. CnenuanbHOe IPUTOTOBIEHUE KOPMOB MPEIOTBpaaeT 00J€3HN KUBOTHBIX,
HCKJIIOUAET BPEIHOE BO3/IEHCTBHE HEKOTOPBIX KOPMOB Ha MpoaykT [1, 8, 9, 10].

Pa3zButue KOpMOB pacHIMpsieT UCHOJIb30BaHHE B KOPMOBOM OajlaHCE Pa3IMYHBIX KOPMOBBIX
CMecel, B TOM YHUCJIe CEIbCKOXO3AWCTBEHHBIX OTXOAOB, HE3HAYMTEIbHBIX KOMIIOHEHTOB T'pYOBIX
KOPMOB, OTXOJIOB INHILEBOM NMPOMBIIIJIEHHOCTH W MPEeInpUsTUi 00lecTBEeHHOro nuTaHus [2, 3].
KopmoBble cmecu nmoenatoTest sKUBOTHBIMU LIETTMKOM U C allleTUTOM. B pe3ynbrare npoJyKTUBHOCTh
KUBOTHBIX yBennuuBaercs Ha 8§ ... 10%, pacxox kopMa Ha eIMHUILYy NPOAYKIIMM CHUXKAeTcs Ha 15 ...
20%. D10 M0O3BOJIAET CIKOHOMUTH Ha (PYPaXKHOM 3epHE JUIS TOTyYeHUs KPETKMX KOMOUKOPMOB.

W3 BbIIeCKa3aHHOTO SICHO, YTO NEpe]] KOPMJIEHHEM KOPM HYKHO MPAaBUILHO IMPUTOTOBUT.
CylecTByIOT CJEIyIOIIME pa3iHyHble CIOCOOBI MPHUTOTOBJIECHUS KOPMOB JUISl KOPMJICHMS:
MeXaHW4ecKasi, XMMU4ecKkasi, Ononornueckas u rTepmuieckas oopadorka [3, 5, 11, 13, 14].
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B cBoro odepenp, MEXaHMYECKHUN CTIOCOO MOCIECYOOPOUYHON O0OpabOTKH 3€pHA — OYHCTKA,
npoOIieHne, U3MENBICHIE, POCEUBaHNE, MpeccoBanue [ 1], cymecTByroT onepann# [5, 6, 9, 12, 14].
Tepmuueckas 00paOoTKa BKIIIOUACT CYIIKY, TYIICHHE, 3alleKaHhe, BBINEUKY, OSKCTPY3UI0 U
MUKpPOHHU3AIMI0. MeTog XHMMHUYEeCKOW OOpaldOTKM BKIIOYAET THIPOJIN3, H3BECTKOBAHHUE,
KOHCEpPBHUPOBaHUE, 00pabOTKy IIeIouYaMu, KUCJIOTaMH U aMMOHHEM. B OuonoruyeckoM meroje
UCIIOJIB3YIOTCS TAKUE MPOIIECCHI, KaK CHIIOC, epMeHTaIus, YI00peHHEe U IPOpalluBaHuUE.

MexaHn4yecKoe MPUTOTOBICHHE KOPMOB Hallle BCTpeYaeTcsi Ha HeOonpIMX epMax U B IIexax
10 IPUTOTOBJICHUIO KOMOMKOPMOB, a TaKKe Ha KPYIHBIX KoMIUIekcax [2, 4, 11, 13].

XUMUYECKUH METOJl MPUMEHSETCS PEAKO M3-3a CIOXKHOM orepaiuu, CIOKHOCTH XPaHEHUS,
TpeOyeT HaNU4usl ACUCTBYIOIINX BEIIECTB.

CaMbIil pacipoCTpaHEeHHBIN Onoornyeckuid MeTox — cuioc. CaMblit OOJBIION HEJOCTATOK
3TOTO0 METO/Ia — HEOOXOAMMOCTh CTPOUTH OOJIBIINE TPAHILIECH WM OAlTHH.

OnHuM u3 CcrocoOOB CHUXKEHUS JOJM 3€pHA B IPHUTOTOBICHUH KOMOWKOpMaA SIBISIETCS
MOBBILIEHUE €r0 KOPMOBOM IIEHHOCTH. J[J1s1 yBeTM4YeHUsI KOPMOBOW IIEHHOCTH B (PypaKHOM 3epHE UX
MOJIBEPTalOT PA3IMYHBIM criocodam TepmooOpadotku [3, 14]. Ero momoxwurenbHbIe 3PPEKTHI
MPOSIBIIIIOTCS B YCWJICHUHM TIepeBapuBaHUs Kpaxmalla, U3MEHEHHH OEKOBOTO KOMILIEKCa 3epHa,
WHAKTUBAIlUM WHTHOUTOPOB MUIIEBAPUTEILHOTO TpPaKTa, MacTepu3alii (CHIKEHHE YPOBHS
rpubkoBoit ¢Gopsl Ha 99,5%), 0OpazoBaHHHM apPOMATHYECKUX BEIIECTB, YIYYIIAIOIIUX BKYCOBBIE
Ka4ecTBa. 3¢pHO U, B KOHEYHOM HUTOTE, KOPM TSI ’KUBOTHBIX.

Lenv u 3a0auu uccredosanus: 000CHOBATh KOHCTPYKTHBHBIE U Pa0OYHe IMapaMeTphl ¢ LENbIO
noBeIeHUS A (deKTUBHOCTH paboueld 30HBI MHKpOHai3epa, a Takke (U3MKO-MEXaHHUYeCKHe
CBOIiCTBa (hypaXHOTO 3epHa METOJIOM MUKPOHHU3AIUH.

Pezynemamul uccnedosanus u oocysxcoenue
Ha ocHoBaHWUW 3HA4YCHMH, MOJIYYEHHBIX B PE3YJbTAaTe HCCICAOBaHMS, TpadUK WU3MCHCHUS
oObeMa 3epHa (Y) B 3aBUCUMOCTH OT BJIQXKHOCTH NIpuBe/ieH Ha PucyHke 1.
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Pucynoxk 1. 3aBucumocTs (ypaskHOTO 3€pHa OT BIaKHOCTH: 1 — MIIeHNIA; 2 — SUMEHb; 3 — POXb

AHanmM3 TOJNYYEHHBIX 3aBUCHUMOCTEH MOKa3bIBA€T, UYTO C YBEJIMYCHHUEM BIAKHOCTH 3€pHA
HACBINTHAs TJIOTHOCTh yMeHbImaercs. Camas MaleHbKas Macca — p)KH, camas OofbIias — y
nineHuibl. [Ipu n3menennn BnaxHoctu mineHunbl ¢ 10% g0 18% BecoBoit 00beM yMEHBITHIICS C
794,2 o 743,8 kr/m°. TIpy TakoM ke yBETHYCHHH BIAKHOCTH Y SUMEHS 00BEM YMEHBIIHIICS IO
Becy ¢ 710,6 1o 690,2 kr/m>, a y pxu Ha 5154 10 492.5 kr/m’. DTO yMeHbIIeHHe 00beMa 3epHa
MIPOMCXOUT U3-3a YBEIMUEHUsI 00beMa MPH YBIAKHEHUH.
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[lo pesynbratam uccienoBaHHsl ObLI MOCTPOEH TIpadUK HM3MEHEHHUS ECTECTBEHHOrO YIva
HakJIOHA (0. ) B 3aBUCHMOCTH OT TeMIeparypsl 3epeH (PrucyHok 2).

AHanu3 MOMYyYEHHBIX 3aBUCHMMOCTEW TMOKAa3bIBAET, YTO C YBEJIMYECHUEM TEMIIEPaTypbl 3epeH
YMEHBIIAETCS HMX ECTECTBEHHBIH yroyn HakiaoHa. OOBACHSAETCS 3TO TeM, 4YTO KO3 UIMEeHT
BHYTPEHHEr0 TpEHHs 3€pHa yMEHbIIAeTCsl Wu3-3a BIMSHHUS Temmeparypbl. [lpu moBblieHUH
temneparypsl oT 20 10 180 °C ecTecTBEHHBIN YroJl HAKJIOHA MIIEHUIBI cocTaBisieT oT 33,4 no 23,7
rpangycoB, stuMeHs U pxku ot 30,7 no 22,5 rpagycoB coorBeTcTBeHHO; OH manmaer c¢ 30,2 no 24
IpagycoB.
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Pucynok 2. MI3MeHeHNe eCTECTBEHHOTO yrila HaKJIOHAa KOPIyca B 3aBUCHUMOCTH OT TeMrepaTypbl: 1 —
MIIEHUIA; 2 — SITUMEHb; 3 — POXKb

Ha ocHoBe HaTypanbHBIX 3HaYeHHU OBUT MOCTpoeH rpaduk koddduuuenra texyuectu (A)
3epeH B 3aBUCUMOCTH OT UX BiaxkHOCTH (Pucynok 3).
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Pucynok 3. 3aBUCHMOCTH KOA(pUIIMEHTA TEKy4YECTH 3€pHA OT BJIAXHOCTU: | — TMIIEHULA;

2 — guMeHb; 3 — pPOXb

AHanu3 NoJy4yeHHbIX 3HaU€HUH MOKA3bIBAET, YTO C YBEIMYEHUEM BIIQXKHOCTU YBEJIMUUBAIOTCS
n KO3(G(UIUEHThl TEKY4YeCTH 3€epHa. OJTO CBSI3aHO C TEM, YTO C YBEJIUYEHHEM BIAXKHOCTH
YMEHbIIAETCsl KOAPPUIMEHT BHYTPEHHETO TPEHUsS 3€peH. Y piKU camasi HU3Kas CKOPOCTh MOTOKA.
OTO CBSI3aHO C TEOMETPUYECKHMMM pa3MepaMHM €€ 3epeH, OCOOEHHO JUIMHOM M COCTOSHHEM
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MOBEPXHOCTH. TakKe MpencTaBisieTcs, YTO C YBEIMYCHHEM COJEpXKaHUS BiIard Ko3((HUIHEHT
TEKY4eCTH Y P)KU YBEIMUMBACTCS MEHBIIIE, UM Y IIICHUIIBI U TIMEHS.

[Ipu yBenmuenun BraxkHoctw ¢ 10% g0 18% kodhuUIMEHT TEKy4ecTH MIICHUIIBI
yBenuuuBaetcs ¢ 0,73 no 0,97, sumenst — ¢ 0,85 no 0,98, pxxu — ¢ 0,54 1o 0,62.

Ha ocHOoBaHuMM mONy4eHHBIX B pe3yiabTare HCCIEAOBAaHMS 3HAYEHUH ObUIa IMOCTpOEHa
TeMIIepaTypHas 3aBUCHMOCTh Kod(duIrenTa TpeHust 3epeH 0 MOBepXHOCTh MeTaiuia (PucyHok 4).
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Pucynok 4. M3menenne ko3pPHUIMEHTOB TPEHUSI KOPMOBBIX 3€PEH B 3aBUCHMOCTH OT TEMIIEPaTypPbl
Ha CTaJIbHOM MOBEPXHOCTHU: | — MIIeHua; 2 — sSUMEHb; 3 — POXKb

[Ipu u3mMeHeHnu TeMmnepaTypsl ¢

20 go 180°C nHa Meraminyeckod IuiacTuHe (Hepxkaseromast crainb 12x189xHIOT T'OCT
5949-75) ko3 dunment Tpenus mmeHUI B camkaercs ¢ 0,296 o 0,246, samens ¢ 0,343 mo 0,275,
pxu ¢ 0,404 no 0,247.

Ha ocHoBe 3KcriepyMEeHTaJIbHBIX 3HAUEHWH Takke ObUIM MOCTPOEHBI rpauKU 3aBUCUMOCTHU
K03(pPUIIMEHTOB TPEHUS 3€PEH O IOBEPXHOCThH KBAPIIEBOIO CTEKIA OT TeMiieparypsl (PucyHok 5).

Soaw
038 I\

\<2
0,34

030 N \
\
026 3 \&

0,22

20 60 100 140 to, °C
Pucynok 5. Mamenenne ko3pPHUIMEHTOB TPEHUST KOPMOBBIX 3€pPEH B 3aBUCHMOCTH OT TEMIIEPaTypPhl
Ha HOBerHOCTI/I KBapI_[eBOFO CTCKJIA. 1 — I[NIIICHHUIIA, 2 — SAYMCHb, 3 — pO)KB

AHanu3 rpaguuecKoil 3aBUCUMOCTH TOKA3bIBAeT, YTO MPU MOBBILICHUH TemIeparypsl ot 20
1o 180 °C xoaduuueHT TpeHHs MIISHUIbI 0 KBapleBOMY CTeKIy cHmxaercs ¢ 0,296 no 0,253,
stamens ¢ 0,334 no 0,271 u pxwu ¢ 0,401 no 0,234.
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3axnouenue
beuto oOHapykeHo, 9TO A(PPEKTUBHOCTH MHUKpOHA3epa 3aBUCUT OT paauyca BHYTPEHHETO
WIMHIPA, €r0 JUIMHBI, MOIIHOCTH HWH(PaKpacHOW IaMIbl U BPEMEHH MEXIy KOPIYCOM |
BHYTPEHHUM IUJIUHIPOM (KBAPIIEBBIM CTEKIIOM) U OTPaKaTEIEM-TTIOKPBITHEM.
TeopeTndeckne W SKCIIEPUMEHTAIbHBIC HCCICIOBAHMUS IOKA3ald, YTO NPH IPABUIBHOM
BBIOOpE IUIOTHOCTH TIOTOKA ITy4Ka M BPEMEHH OOpabOTKH 3epHa JOCTUTACTCS 3HAYUTEIBHOE
OTJICJIEHUE BJIard OT 00OJOYKH 3€PHA U CHIYKCHUE BIAKHOCTH CEPJILICBUHEI.
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OBOCHOBAHHME THUITOBOT'O KAIIEJIBHOI'O OPOIIIEHUA TOMATOB
HA I'YBA-XAYMA3CKOM MACCHUBE

©Aowicozanoe M. H., Uncmumym nousoseoenus u acpoxumuu HAH Azepoatioscana,
2. baky, Azepboatioscan, muh.adigozelov.@gmail.com

JUSTIFICATION OF THE TYPICAL DROP IRRIGATION OF TOMATOES
ON THE GUBA-KHACHMAZ MASSIF

©Adigozalov M., Institute Soil Science and Agrochemistry of Azerbaijan,
Baku, Azerbaijan, muh.adigozelov.(@gmail.com

Annomayus. B npelncTaBIeHHON CTaThe PACCMOTPEHO HACKOJIBKO THUIHMYHO JUISI IPUPOJHBIX
yciaoBuit ['yOa-Xaumasckoro wmaccuBa IIpUMEHEHHE KameiabHoro oporenus. Mccnenoanus
IIPOBE/IEHbl Ha TOMaTax Ha 3KcIepuMeHTanbHOM yuyacTke B LllaGpanckom paiione. Maremaruyecku
BBITIOJIHEHBI pacyeThl MO OlEeHKEe A(PPEKTHBHOCTH TOJNMBA W TPEICTaBIEHA MOJAETb KareJIbHOrO
OpOILLEHUS.

Abstract. The presented article discusses how typical for the natural conditions of the Guba-
Khachmaz massif the use of drip irrigation is. The studies were carried out on tomatoes at an
experimental site in the Shabran region. Calculations to assess the efficiency of irrigation are
mathematically performed and a model of drip irrigation is presented.

Kniouesvie cnoea: 1onus, KalelbHOE OPOIIEHUE, IPAHYIOMETPUUECKUN COCTAB, UCIAPEHUE,
MOPUCTOCTb, KOJMYECTBO OCATKOB, ITIOTHOCTH TBEPAOH (pa3bl MOUBEI.

Keywords: irrigation, drip irrigation, particle size distribution, evaporation, porosity,
precipitation, density of the solid phase of the soil.

Beeoenue

HccnenoBanus mnpoBoauiock B (epmepckom xo3siictBe IllaOpanckoro paiiona. OnbITHBIN
yuacTok coctosul u3 0,4 ra miuaHTanuil TOMaroB, KOTOpBIM opouiaics Oopo3aaMu U KaredbHbIM
OpOIIICHUEM.

Tunuzanus BEIOPaHHBIX SKCIEPUMEHTANIBHBIX MOJEH A MaccHBa OLIEHMBAEeTCS Ha OCHOBE
TUIIOTE3bl O CIIy4allHOW 3aBUCUMOCTH KOA(QQUIHMEHTOB COOTBETCTBHS M KOOpJMHAT. 3ajaua
TUIU3ALMY B JAHHOM CIIydae, 3TO OIpeJleJIeHHe KOJIMUECTBEHHBIX U3MEepeHUll moo0us obaactei u
MAacCCHBOB, XapaKTEPU3YIOIIUXCS PSAOM IIPU3HAKOB, CYyTh METOAMKU KOTOPOM MOSICHAETCS HUXKE.

[Tpuponnsie ycioBus ['yba-Xauma3ckoro MaccuBa XapakTepHU3YIOTCS MHOXKECTBOM (DaKTOPOB
u ocobenHocreil. ITockonpKy OTHM M3 ATHX (AKTOPOB UTPAeT OCHOBHYIO POJIb B MpOIECCE, €ro
CIIENyeT paccMaTpuBarb Kak IIEPBUYHBIA, a JPYyru€ — KaK OTHOCHUTEIBHO HE3HAYUTEIIbHBIC.
Hcnonb3yercst MHTEIUIEKTyallbHAas  KOHIENTyajdbHas MOJAENIb, OCHOBAaHHAasg Ha  «TEOPUHU
BeposiTHoCcTH» [ 1, 3].
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Maremarndeckn 3Ta mpoOiieMa BhIpakaeTcsl Mo CIeayome GopMe: BEpOSITHOCTh TOTO, YTO
ciydaiiHbIi (m) — MepHBIA (VM) BEKTOp, MPOCTpaHCTBEHHO (m) — wMepHoe (S,) moie
MIPUHAIJICKUAT IPOCTPAHCTBY, U CUMBOJIMYECKHU BRIPAXKACTCS CIEAYIONIeH (HopMymoii:

P (o"c Sm)=_[3m I¢'(wl @y.1,)d . A, M

OTa 3aBHCHMOCTH JaeT HadyaJbHOE NPEACTAaBICHHE O XapakTepe W THUIC HH(OPMAIHH,
HEOOXOAMMOW Il pemieHust mpooOieMsl. Jlas W3ydeHHs B TEpBYIO oOdepenb CIIenyeT BBIOparh
IMMOKa3aTejiv, ONMPCACIIAIOMHNE UX TUITUIHOCTD.

[Tocne BBIOOpa WHAMKATOpPAa HEOOXOAMMO MOJHOCTHIO HM3Y4YHTh (AKTOPHI B 00JaCTH HX
OTHOCHUTENBbHOW THHUYHOCTH. [loka3arenmu OBIBAIOT HE OJHOMMEHHBIMH M CIIEAOBATENIBHO, HX
MareMaTndeckoe 00O3HAauYeHHE HE TOJBKO SIBISETCS CMEIIAaHHBIM, HO W JOJDKHO ITOXYHHSTHCS
3aKOHY pAaclpeleNieHuss COOTBETCTBYIOIIEH BeposTHOocTH. Takum o0Opa3oM, HEOOXOIUMO
OIIPEAEIUTh TUII 3aKOHA PACIIPEAEICHNs NT0Ka3aTeIe NepBUYHON SMUCCHUH.

m i @)
P=11{R,|1-1[ 1-P,,) ]}

rJe: M — KOJMYECTBO CHUMBOJIOB; k — KOJMYECTBO 3HAKOB IEPBOW CTEICHU; — CHMBOJI
YMHOXCHHUS; & — KOJIMYECTBO BTOPOCTEIICHHBIX IMPH3HAKOB; Py, a — BEPOATHOCTh COBNAJCHUS
OJHOHUMCHHBIX 3HAKOB. BepOﬂTHOCTB MOABJICHUA OJHOMMCHHLBIX IIPU3HAKOB PaCCUYUTHIBACTCSA
cIeyronmM o0pazom:

S/ 3)

. —w ., S @
Poa=0 (—)-@(—)
TZU TZU

IJe: a — HIDKHAS M BEpXHSAS I'PaHMIIbI 3TAJOHHOTO JMarna3oHa XapaKTepUCTHK B 00JacTh
MPAKTUKHU; S — CpeJHUI KBaJpaT HAKJIOHA 3HAKOB 30HbI; I — MaTeMaTuyeckoe OKHUJaHHe 3HAKOB

30HbI; T, uHTErpai BeposTHOCTeH (pyHkuus Jlamnaca).

W3 BeIpaskeHuii 2 u 3 BUAHO, 4TO AJig pacyeTa Py, a HE00X0IMMO 3HATh 3aKOH pacmipeeIeHus
CIIy4allHbIX BEJIWYMH XapaKTEPUCTHK HKCIEPHMEHTAJIbHOIO ydyacTka M 30HBI. Ilocime Toro, kak
CTaHET M3BECTHA PETYISIPHOCTh pPACIpesieeHusl CydyailHbIX BEIMYHMH, COCTaBIsIeTCs OJIOK-cxema
pacueTHOW Monenu ycpenHeHus. B cxeme cHMBOJIBI TIEpPBOrO TMOpSAAKAa pPACIOJIOKEHBl Ha
MIOCJIEZIOBATEIbHON MpPSAMOM, a CHMBOJIBI BTOPOTO MOpSAJKa — Ha NapajuleNbHBIX JIMHUAX [2]
(Pucynox).

Hcxonsa u3 atoro, mus pacuera Py, a Io 3akoHy pacHpelesieHuss 3HAKOB M CTaTHYECKUM
XapakTepucTuKaM BenmuuuH U w T, HIDKHIOIO W BEPXHIOK TPAHUIBI ATAJOHHOTO IHANa3oHa

3HAKOB B ToOJje 3KcrnepuMmeHTa (S, S;) TpeOyercss ycTaHoBUTh. HuxHHII M BepXHui mpeneis
JIMana3oHa MOXHO ONPEIETUTh MO Cleayroen popmyne:

S

=w, —3-7,un S =w,+3-7,, 4
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OCHOBHBIMH XapaKTEPHCTUKAMH OJIOK-CXEMBI SIBIISIIOTCS CKOPOCTh NMPOHWKHOBEHHS BOIBI B
MOYBY, TPaHYJIOMETPHUYECKUAN COCTaB MOYBBI, HCIIAPEHUE M KOJIMYECTBO aTMOC(EpPHBIX 0CaaKOB; B
Ka4eCTBE BTOPOCTEIICHHBIX XapaKTEPUCTHK OBUTH MPUHSTH TOPUCTOCTH MOYBBI, TUIOTHOCTH TBEPIOI
¢da3pl, TUIOTHOCTh CKEJeTa IMOYBHl M MHUHUMAbHAs BIAXHOCTh. MH(opMaius o BBEIOpaHHBIX
dbyHKIMAX npeacrapiena B Tadmuie 1, pazpaboTana cooTBeTCTBYOIIas OJ0K-cxema (PucyHok).

Ps P7
| Iloposnocts |7 [ IInotHOCTH ™
P, P, Py P, CKEJIETHOCTH
Bonompo- I'panymo- | [ Wcnapenue | | Ocamku | | ||
HHLIae- MeTpudec-
MOCTb KU COCTaB
Ps Pg
_| Ilmotnocts || | | Haumenpmas | |
TBEPIOH BIIarOEMKOCTh
(hazel

Pucynok 1. brok-cxema pasmelenuss 0coOeHHOCTeH THUIMMMYHOCTH 00beKTa mccienoBanuii o ['yba-
XauMa3CcKoMy MacCHUBY

HaHHHe ObLIH IMPpOAaHAJIU3UPOBAHBI B COOTBCTCTBHUU C CYH_ICCTBYIOH_Ieﬁ MCTOHOHOFHeﬁ, u
paccMarpuBacMmast MOACIIb ObLIa pacCuruTaHa 110 CJ'Ie,Z[y}OH_[Cﬁ (I)OpMYJ'ICZ

P=P; x Py X P3 X Py X [1_(1_P5) X (1_P6) X (1_P7) X (I_Pg)]

rae: Py — ckopocTh Bopomoriomenus, Mm/MuH; P, — rpanynomerpuueckuit cocras, <0,01
MM %; P; — ucnapenne, mMm; P, — komuuecTBo ocaakoB, MM; Ps — mopucrocth rpyHta, %;
pacyeTbl IPOBOAMINCH C UCTIOIB30BaHUEM JAaHHBIX TaOIuIIbI.

P=P; x Py X P53 XPy % [ 1_(1_P5) X (1_P6) X (1_P7) X (I_Pg)] =10,99%0,95%x0,95%0,91x%
[ 1-(1-0,90) x (1-0,85) x (1-0,84) x (1-0,65)] = 0,80x0,99 = 0,792 = 79,2%.

Tabnuua
CPABHUTEJIbHBIN AHAJIN3 TTIOKA3ATEJIEN ITOUYBBI T'YBA-XAUMA3CKOI'O MACCHUBA

< Tpusnaxu ® Obvexm ucciedosanus I'yoa-

§ % Xaumasckui °

S & maccus § )§
y 5 , Juanason 23
S 3 % S SR
© S S < SIS omanoua NS
S 3 3 25 S S 3
S S N S S &S
o 3 S-S < = Q
2 S $ g

P,  CkopocTh BOJIOTIPOHHIIAEMOCTH MM/MHH. 1,17 0,48 4 1,76-2,07 0,99
P, TI'panynoMerpuuyeckuii cOCTaB < 0,01 mm % 38,2 2,39 6 24,04-65,56 0,95
P; Hcnapenue MM 800 81,65 3 980-1200 0,95
P, Koia-Bo ocagkos MM 363 56,18 4 200-220 0,91
Ps [lopo3HocTh ouB % 48,0 8,30 6 39,5-49,5 0,90
Ps IlioTHOCTH TBEp 0¥ (ha3bl TOUB rlem® 2,70 0,07 3 2,60-2,70 0,85
P; IIn1OTHOCTH CKEJIETHOCTH II0YB rlem® 1,41 0,08 3 1,38-1,55 0,84
Ps MuHuMaibHas BIarOEMKOCTD % 19,8 1,06 4 20,30-29,10 0,65
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BepostHocTs upmentudukamuum s ['yoa-Xaumasckoro paiioHa mo 8 TmpuU3HAKaM B
uccienyeMmom paitone lllabpanckoro paitona P = 0,792 umu 79,2%.
Ilo pe3ynpraraM pacuera MoJIyde€HHas LIEeHA MOYKET OBITh IIPU3HAHA YIOBIETBOPUTEIbLHON JUIS
peruoHa ¥ rapaHTHPYET, YTO paiioH McciaeqoBaHuil TundeH 11 ['y6a-Xaumaszckoii 30HbI.
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COBPEMEHHOE COCTOSIHUE KT PH30B _
I''THIVKA-KA3AXCKOU HAKJIOHHOU PABHUHbBI B ASBEPBAUIZKAHE

©Annaxeepouesa K. 3., AzepdOatiodcanckuil 20cy0apcmeeHHblll a2paApHblil YHUBEPCUMEN,
2. I’anoorca, Azepbatioscan

THE CURRENT STATE OF THE QANATS
OF THE GANJA-KAZAKH INCLINED PLAIN IN AZERBAIJAN

©Allahverdiyeva K., Azerbaijan State Agrarian University, Ganja, Azerbaijan

Annomayus. B ipecTaBIeHHON CTaTbe MPUBOIATCS PE3YIbTaThl MOHUTOPUHIA BOJ KATPU30B
I'snpxa-Kazaxckoro paiioHa, KOTOpbIE C APEBHUX BPEMEH HUCIIONb30BAJIUCh HACEIICHUEM B KaUYECTBE
aJIBTEPHATUBHOIO MCTOYHUKA BOIBI JJIs OpPOIUEHHMS M NHUThs. [IporHosupyercs ux pacxon u
JOMOJTHUTEIBHOTO 00bEMa, YTO MOXKET OBITh IIPEAOCTABICHO JAOIOIHUTEIBHO.

Abstract. The presented article monitors the suitability of qanats in Ganja-Kazakh region,
which have been used by the population for irrigation and drinking water since ancient times as an
alternative water source, and predicts its flow rate and the amount of additional water it can provide.

Knrouesule cnosa: xarpusbl, BOIHBIE pecypchl, A3epOaiaH, XUMHUUYECKUN COCTaB.
Keywords: qanats, water resources, Azerbaijan, chemical composition.

B cBsa3u ¢ miobanbHBIM NOTEIJIEHHMEM, KaK M BO BCEM MHpE, KOJIMYECTBO OCAJKOB B
AzepOaiikaHe TakKe pe3Ko COKpaTUIIOCh, MJIOLIA b 5 TOPHBIX JIEAHUKOB B CTPaHE YMEHBIINIACK.
CymecTByeT cepbe3Hass BoaHas mnpoOinema ais HaceneHus CanbsHckoro u HedTuanunckoro
paifoHoB. OHON W3 HNPUYUH 3TOTO, HApsly C €CTECTBEHHBIMHM IpoleccaMH, OBLJIO Ype3MepHOe
UCIIONIb30BaHUE BOJbI (pepmepamu B cperaHeMm TeueHuHM peku Kypsl. [IpuHuMas 370 BO BHUMaHHE,
OHUM M3 aKTyaJbHBIX BOIPOCOB HAa CETOAHSIIHHUNA JEHb SIBJSIETCS BBIABICHUE AJIBTEPHATUBHBIX
HCTOYHUKOB BOABI B AsepOaiijkaHe, HM3ydeHHE MX TEXHHYECKOTO COCTOSHUS M aHAJIU3 UX
MPUTOJHOCTH I UCIIOJIb30BaHUSI.

Haubonee pacnpocTpaneHHble pallOHBI KATPU30B B A3zepOaiimkane — »1o Kapabaxckas u
I'tamxa-Kazaxckass HakioHHble paBHMHBI M HaxuueBaHb. OCHOBHBIMM HCTOYHMKAMM ITHTaHUS
karpu3oB B ['tHmxa-KazaxckoM peruone siBisttorcs peku Arcradadaid, XacaHcy M BOIOXPaHWINLIA,
pp- ToBy3, 3asm, [llamkup, ['sHmxa u Kypek Ha npenropssax ['inmpka-Kazaxckoil paBHUHBL, KOTOpbIE
TaKke 00pazoBaiM KOHYChbl BbiHOca. C JaBHUX BPEMEH JIIOAM BBIKAINBIBAIM KaHaBbl B KOHYycCax,
9YTOOBI BEIBECTH 3TY BOJY Ha TOBEPXHOCTb.

CornacHo uccrnenoBaHusM, poBefeHHbIM B 1940-x ronax, B AzepOaiimxanckoii PecryOnuke
Obut0 885 oduIUMANbHO 3aperHMCTPUPOBAHHBIX KArpu3oB (1o 1500 mo HeoduuMaIbHBIM
UCcTOYHMKaM). Tak, MpoTssKeHHOCTh cep (ToHHenel) 885 kArpu3oB B AszepOaiijkaHe COCTaBIsET
721 008 kM, KOTMYECTBO HaAOMIOAATENbHBIX KojoaieB — 27 850, Bomomorpednenne — 13 380
M3/CCK, 06BbeM BOJIBI 3a TOl — 426 839 MutH M.
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B apuaHo-cTenmHOM KiMMare, TAE€ HCMAPSEMOCTh 3HAYUTEIHHO MPEBBIMIAECT KOJUYCCTBO
OCaJIKOB, OIPEACIICHUE MECTOTIONOKEHHUA, pa3Mepa, KadecTBa W 3alacoB KaHAJIOB, KOTOPBIC
W3JIpEBJIE UCIOJIb30BAIUCh B KAYECTBE AJNBTEPHATUBHOTO MCTOYHMKA BOJBI, MOXXHO CYHUTaTh
Ba)KHBIM. BOIIPOCOM BPEMEHHU.

[lenpr0 TaHHBIX WUCCICIOBAHUM SBJISETCS ONMpENeSieHHe TOYHBIX reorpaduuecKux KOOpAUHAT
MIPUTOIHBIX IS UCIIOJB30BAHUS MCTOYHHUKOB IMPECHOM BOIBI KATPU30B, BKJIIOYCHHBIX B ['sTHMKa-
Kazaxckyro HaKJIOHHYIO paBHUHY, U3yUY€HHE UX XUMHUYECKOTO COCTaBa, MUHEpAJIU3AIUHU, CTEIICHU
3arpsi3HEHUs, HEPOBHOCTEH, TIIYOWHBI, PACIIONOKECHUS HAOIIONATEIbHBIX KOJOICB M KAaHAOB. A
TaKXe OIpe/IesieHne KOJIMYECTBA KaHAJIOB, HAXOMAIIUXCS B DKCIUTyaTalliy M OINPEACIICHHE CKOJIBKO
BOJIBI U3 HUX 3a0MpaEeTCsl B HACTOSIIIIEE BpeMsI B CEKYH/IY, B TOJ HA pa3JIMYHbIE TOTPEOHOCTH.

B xauecTBe 00BEKTOB OBLIM B3STHI KATPU3BI U HAOMIOMATEIIBHBIC KOJIOAIBI, PACTIONIOKEHHBIC B
COOTBeTCTBYIOMIMX cenax Kazaxckoro, Arcrapunckoro, ToBysckoro, [llamkupckoro, I'éiUrénbckoro,
Camyxckoro u I'epanOoiickoro paiioHOB, BXOASIMUX B cocTaB [sHmxka-Kazaxckoli HaKIOHHOM
PaBHUHBI.

Pezynemamol u 0o6cyscoenue

I'inpxa-Kazaxckas HakJIIOHHas paBHUHA PacIONIOKEHa OT CEBEPO-BOCTOUHOIO CKJIOHA Maioro
KaBkaza mo mpaBoro Oepera peku Kypa. Ona oxBarbiBaer ArctaduHckuid, ToBy3ckui,
Kenabexckuii, [lamkupckuii, lamkecanckuilt u I'éirénpckuil pailoHbl. OTH pEerMoOHbl OTIMYAIOTCA
JpYT OT JApyra CBOMMHU Ire0J0rH4eCKUMH U reoMop(oIOrnYecKUMU 0coOeHHOoCTAMU [1].

Oporpaduyecku npearopre pacmnonoxkeHo Ha BeicoTe 400-700 M, 3aHMMas HEOONBIIYIO
IUIOUIA/Ib U XapaKTepU3yeTcsl OT YMEPEHHOH 10 cuibHOU (hparmMenTanuu penbeda [1, 2]. YpoBeHb
pa3MbiBa 3TOM 30HBI KonebOnercs B mpemenax 200—400 m. YcmoBus dopmupoBanus penbeda
CO3/1aBaji yCIIOBUS Ui Pa3BUTHsI 3PO3MOHHO-ACHYJALMOHHOTO penbeda. [Ipearopbs 3aHumMaror
HEOOJBIIIYIO TUIOIIAh U B OCHOBHOM XapaKTEPU3YIOTCSI YMEPEHHON M CUIBHOM (pparmMeHTanuei
penbeda. OcHoBHBIE GopMbI penbeda COCTOSAT W3 BOJAOPA3IACIOB U MOHOKJIMHHBIX XPEOTOB.
CKIIOHBI BOJIOPA3/IENIOB pa3felieHbl TPEOHSIMU W CTAHOBATCS OoJjiee pPacHpOCTPAHCHHBIMH B
BOCTOYHBIX YacTsIX, 00pa3ys pycioBble yyacTku [3].

B nenom ucropus aHTPONMOT€HHOW JEATEIBHOCTH Ha CEBEPO-BOCTOYHOM CKJIOHE Maioro
KaBka3za ApeBHss, U ee MPOSBICHHS PE3KO OTpakaloTcs B ¢dopmax penbeda, pacTUTEIHHOCTU U
MTOYBEHHOM TTOKpOBe [4].

E. M. [luxnuuckuii [5] Beiaenun Manbiii KaBkaz B OTJEIbHBIM KIMMAaTUYECKUI PETHOH B
CUJTY TTIOYBEHHO-PACTUTENIbHBIX YCIOBUH.

. Tabmuma 1
KAT'PU3BI KABAXCKOI'O PAMMOHA
Ceno Haumenosanue Koopounamur Jnuna Pacxoo 600vt Ilpoenos
KA2pU308 (n/cex) npuxooa,
/cex
X Y H Lm) 19382 2019e.
)
Yaitier Yaiinsl 41°05'58.3"  45°16'39.5" 451 1750 42 50 —

Jinmuna ksarpusa Yainel B Kazaxckom paitone cocrasisger 1750 M, KOIMYECTBO KOJIOALIEB
42 mt., pacxon Bofbl 50 J1/ceK, KOJIUYECTBO BOJABI, UCIIOIB30BaHHOM 3a rof 1,577 MiH M. B cBsi3u ¢
teM, yTo Kazaxckuii u ArcraduHCKHI paiioHBI B CBO€ BpeMs ObUIM OOBEIWHEHBI, KOJIUYECTBO
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JNEUCTBYIOIINX KIATPHU30B HACUUTHIBAETCS §, UX JUIMHA cocTaBisieT 17,710 kM, KOJIMYECTBO KOJIOAIEB
530 ., pacxon Boasl 97,0 n/cek, oo0beM Boabl 3a rof 3,058 MITH/M".

Tabnuna 2
KAT'PU3bI ATCTAGUHCKOI'O PAUOHA
Ceno Haumeno- Koopounamut (8b1x00 Ko100yes) Jlnuna Pacxoo Ilpoenos
sanue KA2pU308 6000l npuxooa
KA2pU308 (n/cex) n/cex
X Y H (m) L (m) 1938 2019
2. 2.
I'bIpBLTBI Ksarpus Nel ~ 41°05'34.6"  45°30'32.7" 354 2050 70 60 10
Ksrpus No2 41°04'33.7"  45°30'0.03" 1450 35 30 3
TacaHcy Tacancy 41°04'36.2" 45°29727.6" 384 1420 — —
DiHaIIEL OvHammer 1 41°04'33.7"  45°30'0.03" 376 20 — — —
OHHAIBL 2 41°03'57.6"  45°29'59.2" 394 1000 40 30 6
Bepxuwii Ioitanu 41°02'33.7"  45°28'53.6" 430 1100 25 20
I"oitanu
noc. Bypryn Bypryn 41°05'12.7"  45°28'37.1" 385 1900 — — —
Kouackep Kouackep 41°02'54.8"  45°79'38.7" 435 2100 25 20 4
HUTOIrO 195 160 26

PaccMoTpensl GyHKIHOHUPYIOMIHE 8 KATpr30B B ArcTad)MHCKOM paiioHe. Y 5 AeHCTBYIOIIHX
KArpu3oB (B cenax ['bippuisl, ['acancy, DifHanssl) cymMMapHbIi pacxos Boabl cocTasiseT 160 ii/cek,
B TeueHWe roga — 5,045 MmH M. Pacuerel IOKa3aiM, 4TO PACXOA BOXbI 5 KATPH30B B
ArcraduHCKOM paiioHe (cyMMapHO) cocTaBmi 26 J1/ceK, IPUPOCT MOXKHO IporHo3uposars — 0,819
MIIH M°/roz. Takum o0pa3oM, MOXKHO cKa3arh, 4T0 B KazaxckoM u ArcradmHCKOM paiioHE eKEeTOIHO
ucnonb3yerca 6,622 miH M° BOZBI KSTPH30B, a YBEJIUYHUTh MOXHO 10 7,442 MiH M. Pesynbrars
XUMHYECKOTO aHajau3a MmpoO Bombl mokazanbl B Tabmune 4. ITo mHamOombmiei xectkoctu (23)
BbiIensieTcss Bojga karpusa Yainsl Kaszaxckoro paiiona (4,2). Boael KArpu3oB B CENEHUSIX
Ammnbeiinu, I'eippixael, Bepxumit Oiumtocmto  ToBy3ckoro paifoHa 1O CBOEH KECTKOCTH
COOTBETCTBEHHO COCTaBIAIOT 7,2, 7,8, 8,5, a Boga B xonozaue — 6,0.

ToBy3ckuii pailoH UMeET NPOTHKEHHOCTD IpaHull ¢ Apmenueil B 69 km, ¢ ['py3ueit — 23 kM u
IpaHUYUT TaKXke Ha 3amaze ¢ ArcrapuHckuM, Ha BocToke ¢ [llamkupckum, Ha tore ¢ Kegabexkckum
pailoHaMHU M UMEET OTHOCHUTENIBbHO Majble I'paHulbl Ha ceBepe ¢ CamyxckuM pailoHom. Takum
obpa3zom, ToBy3CKuil palloOH UMEET OCTATOUHO OJIArOMPUATHOE reorpaduyeckoe pacrooKeHHe ¢
obmeii mnomameio 1942 kv, Tlo pensedy pailoH mozapaszzmensercs Ha 4 30HBI: CPEAHErOphbE,
HU3KOTOpbe, IPEAropbe U BoICOKOrophe. Paiion pacnonoxen Ha 330 M BbllIe YPOBHS MOpSI.

B ToBy3ckoM paiioHe OBLIM HCCIIEIOBAaHBI JEHCTBYIOIIME B celeHusx Amarbl ['ymuy,
I'bIpbIxabl 1 AnnOelnu 5 KArpu30B, CYMMapHBIN pacxol BOJbI KOTOPBIX cocTaBisn 145 n/cek, B
nepecuere Ha rox 4,57 MIH M°. PacdeTsl MOKa3ali, TO uTO B ToBy3CKOM paiiOHE BOABI 5 KATPHU30B
MOXXHO J0BecTH 10 22 n/cek mmu 0,694 MIH. M° B TOA T. €. B ToBy3CKOM paliOHE HCIOJIB3YIOTCS
BOZBI KATPU30B 3,374 MIIH M3, KOTOpBIE MOXXHO JIoBeCTH 10 4,068 MIIH M. B HCCIENYEMBIX BOAAX
ksarpusoB Hamuue CO3; He HaOmonatorces (Tabmuma 3).

ITo cymMapHOMY KOJIMYECTBY coJieii HAanOOIbIIeH MUHEpaIu3aen BOJbl BBIJIEIAETCS KATPU3
Xaran ArcraduHckoro paiiona 2457,5 mr/i, a HauMeHbIIeH MUHepanu3alnueil BOAbl — KIATPH3
Uradunckunsl Kazaxckoro paitona 382,7 mr/m.

Bonpr ksarpuzoB Ivippuibl M ['acaHcy cOOTBETCTBEHHO ATCTaQUHCKOTO paiioHa MMEOT
KoiruecTBo coneit 424,7 u 556,3 mr/n, a B Bomax kArpu3oB ToBy3ckoro paiioHa 3TH HOKa3aTelu
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coctaBunu 542,2-968,4 mr/n. Cpemu coneit nmpeBocxonar ruapokapoonarsi HCOs, HauBbICIIHE
MOKa3aTeu KOTOPBIX MPUXOASTCS Ha BOABI KsArpu3a Xarau ArcraduHckoro paiiona 708,0 mr/m, a
HauMeHblIee B ksarpuse Yaiinsl ArcrapuHckoro paiiona 256,2 mr/n. B Bomax ksarpusa ['acancy
ArcTtaduHCKOTO pailoHa KOJIIMYECTBO TUAPOKapOOHATOB cocTaBiseT 290 Mr/m, a B karpu3e [ bIpbuThl
289 mr/n. B ToBy3ckoM paiioHe JaHHBIE TTOKA3aTeId HECKOJIBKO BBIIIE, COCTABIISAS B BOJAX KArpu3a
Amubeitin — 426,8, Bepxneint Oimocio — 329.,4, B I'vipeixisl — 329,0 (Mr/11), a Boax Kojo/ia
—317,0 mr/m.

. Tabnuua 3
KATPU3BI TOBY3CKOI'O PAUOHA
Ceno Haumenosanue Koopounamui (8b1x00 xonooyes) Jlnwuna  Pacxoo 6odvt  Ilpocnos
Ks2pUu308 Kaepusa (n/cex) npuxooa
X Y Hm) Lm) 19382 2019  a/cex
2.
r. ToBy3 Bunsason 40°59'37.2" 45°37'17.6" 423 — — — —
Ammarst Amarsr ['yiray 40°56'0.08"  45°39'57.6" 514 500 35 26 5
I'ymray T'ypanap 40°56'0.02"  45°40'9.3" 519 240 — — —
Maramen Ara 40°56'16.8" 45°39'54.1" 503 550 30 26 4
Anubetinu  ['BIpBIXIIBI 40°59'8.5"  45°48'21.0" 293 800 60 40 10
MyJBKIOITIO 40°56'40.9" 45°30'32.2" 585 — — — —
Bepxuwmii 40°56'37.2"  45°30'26.2" 597 620 — 15 3
MynBKIOJIO
HTOoro 125 107 22

Crnenyer orMeTuTh, 4To MOHBI SO, HaOMIONAIOTCSA TOJBKO B BOAax KiArpuszoB Kazaxckoro u
Arcrapunckoro (I'ippuisl) paiioHoB. X HanGonplive mokasareiad HNPUXOASATCS HA BOJABI KArpU3a
Xaran ArcrapuHCKOro paiioHa — 626,2 Mr/i, HamMEHbIIME — B BOAAX KoOJIoAIma TOBY3CKOTO
paiiona, cocraBuss 30,4 mr/m m ksarpusa lacancy — 32,4 mr/n. Mouer SO4 B Bomax KsArpusa
AnuGeitnu ToBy3ckoro paifona cocrasunu 120,0 mr/n, B Bepxunem Oiimtocmio 194,6 mr/n u
I'vipbIxiiel 254,6 Mr/i.

Nonst Cl B Bonax ksarpusa ArcrapuHckoro paiiona coctaBuin 432,0 mr/mn, Yaiinsl Kazaxckoro
paitona — 33,0 mr/n. JlaHHble moka3arenu B Bojax ksarpuza Aunumbeitnu ToBysckoro paiioHa
coctasunu 39,4 mr/n, B Bepxuem Oimrociio — 73,4 mr/n, B I'bipbixiiel — 118,0 mr/m.

Honbl Ca B BoAax KArpu30B pailoHOB BapbupyroT B mnpenenax 274,0-48,1 mr/n. JlaHHble
MoKasarenu B Bojax karpusa Ammbeitnn ToBy3ckoro paiiona cocrasmi 88,0, B Bepxaem Oiitocito
— 82,16 mr/n, a B Bogax kojoama 64,13 mr/m.

HNonubl Mg Takke BBICOKM B Bojax Ksarpusa Xaram ArcTauHCKOro paiioHa, COCTaBIsis
124,6 mr/n, a HauMeHbIKe nmokazarenu — 19,5 mr/a B Bogax ksrpusza Yaitnel Kazaxckoro paiiona, B
Bojax ksarpuza ['eipeuiel — 24,2 mr/n, B I'acancy — 26,75 mr/n, B Anubeiinn ToBy3ckoro paiioHa
— 39,0 mr/n, B Bepxaewm Oitntociato — 45,0 mr/n, B I'vipbixiiel — 46,0 mr/m.

KonnuectBo Na+K B Bojgax ksrpusza Xaram ArcraduHckoro paiioHa coctaBuio 292,9 mr/m,
Yaiinsr Kazaxckoro paitona 25,91 mr/i.

KommuectBo Na+K B Bomax xksarpusza [acancy m Xaram ArcraduHCKOTO paiioHa
COOTBETCTBEHHO cocTaBwm 62,17 mr/m u 292,9 mr/a, a B Bogax Yainer Kazaxckoro paitona —
25,91 mr/n. B Bogax ksrpu3za I'sipbutsl ArcradHCKOTO paiioHa X 3HaYeHUs cocTaBwiIn 24,84 mr/im,
B Amubeitiin ToBy3ckoro paiiona 67,85 mr/m, B Bepxnem ONIIOCIIO OTHOCHTEIBHO BBICOKHE
85,1 mr/m.
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. Tabmuma 4
XUMUYECKNUHN COCTAB BOJ KSI'PU30B KABAXCKOI'O, ATCTA®GMHCKOI'O 1 TOBY3CKOI'O
PAMOHOB
Pation Haumenosanue ° - §
Ksepusza § . S i} ~ ) _ « % § § o
£ 8 o @ © &8 = & 35 &g
S T =z N S S
ES S 8
=
Kasaxckuit Yaiiel Her 256,2 Her 330 48,1 195 2591 382, 7 398
4,2 4,2 093 24 1,6 1,13
Arcradun- I'sipBLIBI et 289 HET 340 520 24,2 24,84 4247 432
CKHUI 5,0 473 095 2,6 2,0 1,08
l'acancy mer 290 324 722 56,1 26,75 62,7 556,3 573
6,0 475 067 203 28 2,2 2,73
Xaran mer 708,0 626,2 432,0 274 1246 2929 24575 2470
23,0 11,6 13,04 12,16 13,7 10,38 12,73
ToBy3ckmit  Anubeiinun mer 426,8 1200 394 88,0 390 67,85 780,3 798
7,2 7,0 2,5 1,11 44 325 2,95
Bepx. mer 329,4 1946 734 82,16 450 851 809,6 818
Oitnrocitio 7,8 54 405 206 4,1 3,7 3,7
['sIpBIXITBI mer 329,0 254,6 1180 92,2 46,0 1286 9684 974
8,5 54 53 3,32 4,6 3,83 5,59
Boga xonoaua mer 3170 304 62,34 64,13 36,5 31,6 5422 563
6,0 5,2 063 1,75 3,2 3,0 1,38

Hlamkupckuii paiioH umeeT oOmryro miomans 1660,00 KkM> U rpaHuyuT ¢ ['EéHUréapckum,
Kenabexckum, [lamkecanckum, ToBysckum u CamyxckuMm paiionamu. [lnomaap miomopomHbIX
3emens cocrapisier 1245,00 kv (TaGmuma 5).

Tabmuna 5
KATPU3BI ITAMKHPCKOI'O PAIOHA
Ceno Haumenosanue Koopounamut Jlnuna,  Pacxoo eoowt, [lpoenos
KA2pU308 M J/cex npuxooa
N E H (m) L 1938 2019 1/200
2. 2.
Hpmanuier  3esm 40°52'39"  45°49'52.8" 539 500 24 15 15
xupnaxan
lapa ormanmer ~ 40°50'14,7"  45°51'44.6" 597 465 20 6 12
Mumrene I 'naBHBIA 40°49'16,4" 45°52'43.7" 619 600 30 20 10
bana 40°50'34.8" 45°55'31.1" 493 600 10 4 6
BonpIoi 40°49'31.7" 45°55'44.9" 550 450 25 20 7
Mopymy l'acanara 40°48'26.9" 46°00'32.3" 533 980 20 74 15
Ksirpus 40°46'52.8" 46°00'19.3" 626 850 30 20 8
Mopyny-  CapxasJisl 40°46'41.8" 46°00'23.2" 639 450 25 20 5
CapxaHisl
HUTOIro 184  165,5 78

Ha ocHOBe apxXxMBHBIX [aHHBIX MUHHCTEPCTBA OKOJIOTMM W TNPHUPOJHBIX PECYpPCOB
Azepbaiixanckon Pecyonuku 3a 1938—40 1T ycTaHOBIEHBI U YTOYHEHBI MECTa PAaclONIOKEHUs
karpu3oB [lamkupckoro u I'éiirénsckoro paitoHoB. B mporecce nccienoBaHust ObUIO YTOUHEHO
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KOJIMYECTBO KATPHU30B, UX MPUTOTHOCTH, PACXOJ BOJbl U XUMHYECKHUII COCTaB BOJbl. YCTaHOBIIEHBI
MecTta pacrnioniokeHusi B Illamkupckom paitone 8 karpuszoB B cenenusx Wpmanuiel, [Hlumrene,
Mopyny u ap. dnuna cdepbl karpu3oB, koneOmsch mexay 450-980 m, cocraBmma 4695 m. B
karpusze ['acaapacra B c. Mopyiy, u B O€3bIMSHHOM KATPHU3€ JJIMHA COCTAaBUIIA COOTBETCTBEHHO
980 M u 850 m.

B nenom no [llamkupckomy paitony pacxos Boabl coctaBui 141,5 n/cek, a TOMOTHUTEIBHO —
78 11/cek. Pe3ynbTarhl XMMHUYECKOTO COCTaBa BOJIbI MMOKa3aHbl B Tabmuie 6.

Tabmuma 6
XUMUYECKU COCTAB BOJI KAT'PU30B HIAMKUPCKOI'O PAIOHA
Haumenosanue MZ/MZ 37(6./}2 KO]Z-@O [lom.
KAcpu3oe acecmxkocmy CO3z HCO; SO, Cl Ca Mg Na+K coreu, ocm.
me/n 105 °C
Te3exeHn 4,7 mer 317,0 2446 1687 64,1 26,7 2220 10430 1054
5,2 51 475 32 22 965
Wpmariuist 4.4 mer 384 984 395 860 39,0 36,11 6830 702,0
Topon-1 Her 286 880 64,0 820 249 49,7 5946 628,0
468 183 18 41 205 216
Boza kosoama 6,4 mer 390 307 2280 2024 742 69,0 1270 1300

6,4 64 101 61 30

[Io pe3ynbraTaM XUMHUYECKOrO aHajau3a MpOObI BONBI, B3SATOW U3 KATPU30B Te3eKkeHs,
Wpmanuiel, T'opon-1 u xonogen, xecTkocTh BapbupyeT B npegenax 4,4—6,4. Huzkue nokazarenn
KECTKOCTH 3aduKcupoBanbl B [opose-1, a Beicokre B Bomax koioma. O0Imee KOJIMIECTBO COJICH B
Teszekenne 1043,0 mr/n, B8 Upmanuier 683 mr/n, B lopoa-1 — 594,6 mr/n, B komomae — 1270 mr/i.
Kak BuiHO, HanOombIIasi MUHEpAIU3alKs BOIBI B KOJIO/LIE.

[Tokazarenu COs3 B Boax Bcex KATPU30B He 3a(pUKCHpPOBaHBI. B XMMHUYECKOM COCTaBe BOJBI
nomuaupytor comu HCOj;, cocraBmsas 286—390 mr/n. HawuBeicimash KOHIIGHTpAIMS ITHX COJCH
MIPUXOIUTCST B BOJIBI KOJofIa, coctarisist 390 mr/n, HibkHMe mokazarenu — 286 mr/in B Topoxe-1.
Jlannble mokazarenu B TezekeHae coorBeTcTBYIOT 317,0 mr/m, B Upmanuisr — 384 mr/m.

Crnenyromiye BbICOKHE MTOKa3aTelld B COCTaBe MHUHEpATU3allMU BOJIbI pUXoaaTcs Ha uoHsl Cl.
Tak, ux HU3KHE TOKa3zareiau 3auKcupoBaHbl B Bojgax karpusa Wpmanuier 39,5 mr/i, a BEICOKHE B
Bozax kosonna — 228,0 mr/in. B Bomax nonst Cl cocraBumnu 168,7 mr/n, B T'opoae-1 — 1 64,0 mr/m.

Hannune Ca B Bomax koneGnercs B mpenenax 64,1-202 mr/n. HukHue mokazatenu JaHHOTO
aneMeHTa — B Te3eKeH]I, a BhICOKME — B Bojax kosoxana. IIpomexyrounsie nokazarenu — 86,0
mr/n u Topon-1 — 82,0 mr/n. KonnuectBo Mg BbifenseTcs HU3KUMH [MOKa3aTeNs MU, COCTaBIIAS
24,9-u 74,2 wmr/n. Beicokue mokaszarenu 3aduxcupoBaHsl B Bomax lopoa-1 u B komoxame. B
Teszexenne namnuue Mg — 26,7 mr/n, B Upmanuier — 39,0 mr/n. [lokazarenn Na+K B Boge ksarpuza
Te3exkeHl BBIAEISIETCS CPEAM APYTrUX BBICOKOM KOHUEHTpamued. Mx 3Hadenue cocrasisier 222,0
Mmr/n, B BBozax Mpmanner — 36,11 mr/a, Topoa-1 — 49,7 mr/n, B kononue — 69,0 mr/i.

['éirénpckuil pailoH pacroioKeH B TOPHOM M MPEArOpHOM 30HE B 3alaJHOW YacTH
Azep0aiimkana, Ha BeicoTe 3724 M. Paiion rpanuuuT Ha ceBepe I. ['siHka u . CaMyx, Ha BOCTOKE C
I'epanbotickum, Ha tore Kenpbamkapckum u  1oro-zamaae JlamkecaHckuMm — pailOHaAMH.
[IponomkuTeNbHOCTh TPAHUI] C CeBepa Ha FOT — 55 KM, ¢ 3araja Ha BOCTOK — 36 KM, uMesi O0IIyIO
miomans 916,7 KM,

[Ipoananu3upoBaHO TEXHUYECKOE COCTOSAHHME 7 ACHCTBYIOIIMX KATPU30B M YTOYHEHBI UX
reorpaduyeckue KoopauHatel. B 5 karpuszax, pacroiiokeHHbIe B €. bamubliel — uMeeTcs Boja.
[IponomxurensHocTh cep ksarpuzoB 900-840 M, pacxon Boabl MO JaHHBIM MuUHHCTEpCTBa
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skostoruu B 1938 1. cocramnsin 12—54 n/cek, ¢ HaUBBICIITUMU MOKa3aTeNsIMH B Ksrpu3e bamabuibr —
55 n/cex m B ksarpu3e — 54 j/cek, a HWKHUE TOKazaTenu — 12 J/cek B kArpuse AsmaH.
CymmapHbIii pacxof BOIbI B 5 KArpusax coctaBuwiau 151 in/cex, 4To B mepepacueTre 3a Tof
cooTBeTcTBYET 2917 M.

L . Tabmuma 7
KATPU3BI TEUTEJIbCKOI'O PAMOHA
Ceno Haumenosanue  Koopounamul (8b1x00 Konooyes) Jlnuna Pacxo0 600vl Ilpocros
Ks2pUu308 KA2pU308 (n/cex) npubasku
N E H ) L m) 1938 2019 a/cex

Tamxu Ackep 40°40'39" 46°12'45.6" 665 900 20 0,5 15

Bamusnap 40°07'49,6" 46°16'35,8" 450 55 42 10

Bamupuier - Ksarpus 40°40'49,6" 46°16'35,8" 450 840 54 42 10

Anman-1 40°35'62.8" 46°19'47,8" 503 650 12 8 4

Anman-2 40°36'18.5" 46°21'51.2" 592 800 20 — 15

HToro 151 92,5 54

Kak cnenyer u3 Tabmumbl 7 pacxom BOABI MO KArpu3aM KojeOlercs B OYEHb HIMPOKHUX
npenenax 0,5-42 n/cek, B banusuiap — 0,5 n/cexk, B 'amxu Ackep — 8 n/cex u Anmane. CymMmapHO
pacxon Bojbl cocTaBuia 92,5 11/cek, B mepepacyere Ha roj coctaBisieT 2,917 muH M

Ksarpussr I'amxn Ackep u AnmaH-2 crOCOOHBI BBIJIATh JOMOMHUTENbHYIO 15 m/cek mmu 157
THIC M° BoJbI, B bamasimap — 10 s1/cex v 473 M3/FOI[, B Anmane-1 — 4 i/cex unu 126,1 TBIC M. B
uesnoM 1o ['élrénpckoMy pailoHy CyMMAapHO MO KsArpu3aM — pacxo] Bojbl octaBui 1,703 muH M.

Camyxckuii pailon BxoauT B ['snmka-Kazaxckuii maccuB M rpaHuuutr ¢ I [sHIKa,
I'éiirénbckum, HlamxkupckuMm, ToBy3zckum, EBnaxckum, I'epanOoiickum pailonamu u Ipysuei,
3aHnMMas obmIyro miomans B 1455 km”. To TeppuTopuu paiiona mpotekaior pp. Kypa, TaGbippsl

(Uopm), I'anbix (Anazanb), ['stmka u [omrap (Tabmuna 8).

. Tabmuma 8
KATPU3BI CAMYXCKOI'O PAMMOHA
Ceno Haumenosanue kaepuzos KOOPOUHamwl (8b1X00bl KOJ0O0YEB) Jlnuna
X Y H (m) Lm)
Anmymarst Anmymiarst 40°41'12,5" 46°27'29,6" 304 2250
Axmenoeinnm MenpHuIa 40°43'49,0” 46°27'11,6” 257 2000
MecTo cTaporo ksrpusa 40°44'52,0" 46°28'04,0" 234
Aracu0eiinu Aracubeinm 40°44'38,9"” 46°29'30,3” 219
XamKamibl Xamxamisl 40°48'14,6" 46°26'43,8” 198 1670
I'uscinel I'uscnel 40°42'35,4" 46°26'57,9” 278 1630
Tatabl Tatasl 40°41'56,8” 46°26'29,7" 284 1125
3a3ais! 3a3aisl 40°42'33,1" 46°24'48,5" 320 450
Bbaroannap 40°45'33,1" 46°23'20" 218 455
Komnaiibip lapaanutapu 40°45'33,7" 46°22'59,6" 410
lapauaii 40°45'31,7" 46°27'25,3" 239 750
I"apaGarmiap lNomxkanap 40°45'9,2" 46°47'08,5" 224
Jlenun 40°33'18,3" 46°47'08,5" 224 925
HUTOI'O 11665

[To CamyxckoMmy pailOHy MpPOU3BEAEH MOHUTOPUHI 13 KATPU30B M MPOAHAIM3UPOBAHO HX
TEXHUUYECKOE COCTOSIHUE, YTOUYHEHBI TeorpaduyecKrue KOOpIUHATHI.
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I'epanOotickuii paiioH, pacmoarasch B 3amaHON 9acTu A3epOaiipkana, TpaHUYHUT Ha CEBEPO-
BocTOKe ¢ EBmaxckum, roro-Boctoke — TeprepckuM, roro-zamage — Kempbamkapckum, 3amaze
[éiirénpckum, ceBepo-zamage CamyxckuMm paiioHamu  A3sepOaiipkana. [IpousBeneH ocMoTp
20 xsrpuszoB. 1x cymmaphas jynHa cocrasisio 21,644 kM, konnyecTBo Kosoaues 693 mit., pacxon
Boabl 105 i/cex wim 3,311 muH M B rof. B mepuon uccienoBanus CyMMapHBIM pacxoj] BOJbI B
cc. Caduxypn, Tarapnwel, Jamantel, ['apabariel coctaBun 55 j/cek, 4TO B IepecueTe Ha TOJ
cootBercTByeT 1,735 MuH M® BOZIbI (Tabmuma 9).

. . Tabmuma 9
KATPU3BI TEPAHBOMCKOI'O PAMOHA
Ceno Haumenosanue  Koopounamul (861x00 Kon100ya) Jnuna  Pacxoo 8oosl,  I[lpoenos
KA2pU308 J/cex npuxooa
X Y HMm Lm 1938 2019 a/cex
2. 2.
ANIBIPIIBI ATIBIPIIBI 40°32'58.4" 46°47'45.6" 216 — — — —
Mecuun 40°32'14.7" 46°46'51.7" 268 250 15 7 7
TaTapist Jlesru 40°31'25.8" 46°46'21.3" 298 1500 28 20 8
Parumb6eiinu 40°32'38.0" 46°46'27.9" 264 1200 22 13 —
JlamanTer JlamanTer 40°29'3.8" 46°46'33.0" 348 700 40 15 15
laparoitynny Taparoiiyniny
Kouepnu Onormy 40°17'41.9" 47°03'39.1" 107 450 24 18 4
c. Dnorny 40°18'42.8" 47°03'42.1" — — — —
MawmpbIpIibt 40°18'49.2" 47°04'17.5" 108 — — — —
I"apabGarb Ksirpus 40°40'4.5" 46°33'42.8" 296 — — — —
KapaBancapaii  40°40'23.9" 46°34'1.8" 1215 — — — —
HUTOTI'O 129 53 34

HawuBrpicime mokasarenu pacxona Boabl 3adukcupoBaHbl B ksarpusze Jlesru c. Tarapmer —
20 n/cex, menee 18 n/cek — B kArpusze Onorny c. Kouepnu. B oJHOMMEHHBIX KArpu3zax
cc. Hamantsl ['aparoityHiny pacxoz Bozbl cocTaBuil 15 5i/cek, B karpusze ParumoOeitnu c. Tarapisl —
13 5i/cex. Camble HU3KHUE MTOKa3aTeIM pacxojia Bojbl 3apUKCHpOBaHbl B Karpuse Mecunp c. Tarapisl
— 7 n/cex.

AHanmnM3 TEXHHYECKOTO COCTOAHMS Kiarpu3oB Jlamantsl [aparoiyniny mnokasana, 4TO OHH
CIOCOOHBI JIOTIOJIHUTENHHO YBEJIMYUTh pacxol BOAbI ele Ha 15 n/cek, a karpussl Jlesru u Mecuun
c. Tarapnbr — Ha 8 u 7 n1/cexk.

[To pacueram ycTaHOBIIEHO, YTO BOAbI 5 Kspu30B [epanOoiickoro paiioHa B cymMmMe MOXXHO
yBenuuuTh 10 30 si/cex wim 0,946 muH M B rof., T. €. IPU UCIOJIb30BaHUU B Toxa 1,735 muH M
MO>KHO YBEJIMYUTH 00beM 10 2,681 MiH M B rof.

Urak, no I'iamxa-Kazaxckomy MaccuBy MMEIOTCS JOCTaTOYHbIN OOBEM JOMOIHUTENIbHON
MIPECHON BOJIbI, BO3MOYKHBIX HCIOJb30BaTh KaK B OpOLIAEMOM 3€MJIENEINH, TaK U B OBITOBOM
XO3SICTBE.

Cnucok aumepamypbi:
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BocTouHOM yactu Manoro KaBka3za: aBroped. aucce. ... KaHa. reorp. Hayk. baky, 2009. 23 c.
2. AuronoB b. M. Maunsrit KaBkas // I'eonorus AsepOaiimkana (I'eomopdomnorus). baky, 1959.
C. 192-250.

115

@ Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0)


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

3. Kynyzane B. A. MopdocTpykTypsl ceBepo-BocTouHOM dactm Manoro Kagkasa,
0COOEHHOCTH MX CTpPOCHHS U pa3BuThs (Mexaypeube Jlzeramuas u Kropakuas): aBroped. mucc. ...
KaHJ. reorp. Hayk. baky, 1982. 26 c.

4. CanaeB M. 3. IToussl Manoro Kaskaza. baky, 1966. 326 c.

5. luxmuackmii D. M. Kimumar AzepOaiimkana. baky, 1966. 340 c.

References:

1. Verdieva, T. Ya. (2009). Natural recreational potential and landscape assessment of the
northeastern part of the Lesser Caucasus: authoref. Ph.D. diss. Baku. (in Azerbaijani).

2. Antonov, B. L. (1959). Malyi Kavkaz. Geologiya Azerbaidzhana (Geomorfologiya), Baku,
192-250. (in Russian).

3. Kuluzade, V. A. (1982). Morfostruktury severo-vostochnoi chasti Malogo Kavkaza,
osobennosti ikh stroeniya i razvitiya (mezhdurech’e Dzegamchaya i Kyurakchaya): authoref. Ph.D.
diss. Baku. (in Russian).

4. Salaev, M. E. (1966). Pochvy Malogo Kavkaza. Baku. (in Russian).

5. Shikhlinskii, E. M. (1966). Klimat Azerbaidzhana. Baku. (in Russian).

Paboma nocmynuna Ipunama x nyonuxayuu

6 pedaxyuio 30.06.2021 2. 05.07.2021 .

Ccolnka 0ns yumuposanusi:

AnnaxsepaueBa K. 3. CoBpemeHHOE cOoCTOsIHUE KArpu30B [sHmka-Kazaxckoil HaKIOHHOU
paBHHHBI B AsepOaiikane // bromrerenp Haykum u mpaktuku. 2021, T. 7. Ne8. C. 108-116.
https://doi.org/10.33619/2414-2948/69/15

Cite as (APA):

Allahverdiyeva, K. (2021). The Current State of the Qanats of the Ganja-Kazakh Inclined
Plain in Azerbaijan. Bulletin of Science and Practice, 7(8), 108-116. (in Russian).
https://doi.org/10.33619/2414-2948/69/15

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 116


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

VK 631.6;619:631.445.52 https://doi.org/10.33619/2414-2948/69/16
AGRIS M40

O BO3MOKHOCTHU UCITOJIb30BAHUA MUHEPAJIN3OBAHHbBIX BO/{
ITTABHOT'O MUJIb-MYT'AHCKOI'O KOJIVIEKTOPA
B OPOIIIAEMOM 3EMJIEJEJIAU ABEPBAMIAKAHA

©Haoupos H. I., kano. c.-x. nayx, Uncmumym nousosedeHus
u aecpoxumuu HAH Aszepoatioscana, e. baky, Azepbaiiosxcan
©Kepumos A. M., xano. c.-x. nayk, Uncmumym nouoseoenus
u acpoxumuu HAH Aszepbaiioscana, 2. baky, Azepbaiiocan,
©Canmanoe b. M., Hucmumym nousogedenus u acpoxumuu HAH Azepbaiioxcana,
2. baxy, Azepbaiioscan
©Hcaee A. H., Incmumym nougosedenus u acpoxumuu HAH Azepbatioscana,
2. baxy, Azepoatioscan

ON THE POSSIBILITY OF THE USE OF MINERALIZED WATER MAIN MIL-MUGAN
COLLECTOR IN THE GROWING AGRICULTURE OF AZERBAIJAN

©Nadirov N., Ph.D., Institute Soil Science and Agrochemistry of Azerbaijan NAS, Baku, Azerbaijan
©Kerimov A., Ph.D., Institute Soil Science and Agrochemistry of Azerbaijan NAS, Baku, Azerbaijan
©Salmanov B., Institute Soil Science and Agrochemistry of Azerbaijan NAS, Baku, Azerbaijan
©lIsayev A., Institute Soil Science and Agrochemistry of Azerbaijan NAS, Baku, Azerbaijan

Aunomayus. B TmpencTaBIeHHOW CTaThe pPacCMaTpUBAIOTCS  BOIPOCHI  BBISBICHUS
aJIBTEPHATUBHBIX MCTOYHUKOB BOJBI /I MPPUTAIIUU CEIHCKOXO3SHUCTBEHHBIX YrOAWN B apUIHBIX
ycnoBusix Azepbaiimkana. Uccnenoanus mposenersl B 2020 1. [TpoOsI Bombl ObUTH B3STHI OT MECTa
nepeceueHus: tpaccord Bropas-Caarnsl-Mmumny miaBHOro Mub-Myranckoro KojiekTopa 0
Kacnuiickoro Mopsi; M3 €aMOro KOJUJIEKTOpa, KOJUIEKTOPHO-IPEHAXKHOM CETH, OPOCUTENbHBIX
kaHasioB. [IpoaHanu3upoBaH XMMHUYECKHI COCTaB BOJ. B 3akiroueHun jaenaercs BBIBOJ, YTO BOJA
KOJIJIEKTOPA Pa3IMYaeTCs M0 XMMHUYECKOMY COCTaBY M CTETICHH TMPUTOTHOCTH JIJISl MCIIOJIH30BAaHUS B
OpOIIEHUHU.

Abstract. The presented article discusses the issues of identifying alternative water sources for
irrigation of agricultural land in arid conditions in Azerbaijan. The studies were carried out in 2020.
Water samples were taken from the Vtoraya-Saatly-Imishli route — the main Mil-Mugan reservoir
to the Caspian Sea; from the collector itself, collector-drainage network, irrigation canals.
The chemical composition of waters is analyzed. In conclusion, it is concluded that the reservoir
water differs in chemical composition and degree of suitability for use in irrigation.

Knwouegvie cnosa: ~ KOIIEKTOPHO-ApEHaXkHass  ceTh,  Muiub-MyraHckuii  KOJUIEKTOP,
MUHEPAIN3ALNA BOJbI, OPOIICHUE, 3€MIICIEIIHE.

Keywords: collector and drainage network, Mil-Mugan collector, water salinity, irrigation,
agriculture.
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Bseoenue

XoTss B MHpe HacuuThiBaerca 2,53% 3amacoB MpecHO BOAbI, OOJBIIMHCTBO W3 HUX
COCTAaBJISIIOT PEKH, NPECHOBOJAHBIE 03€pa, JIEAHUKU U TI'PYHTOBBIE BOJbl. YUMTHIBAs a/J€KBaTHOE
BOJJOCHA0XCHNE SKBATOPHAJIHHONM W YMEPEHHOW 30H, a TaK)Ke HEXBaTKy BOJbl B TPOMHKAX M
CyOTpONnMKax, HET HUKaKMX COMHEHHI B BaXXHOCTU €€ 3((EKTUBHOIO HUCIIOIB30BaHUS U OTKPBITHS
aJIbTEPHATUBHBIX UICTOUHUKOB BOABI JJIs1 OOIIECTBEHHOTO MOJIb30BaHus [1].

B 3aBucumocTH ot reorpaduueckoro mnogoxenus Asepoaimkanckoit Pecnyonuku, oco6eHHO
B TEKYIIUW TEPHOA, B CBS3M C PA3BUTHEM CEIBCKOTO XO3SHCTBA, MOJHBIM U 3((HEKTUBHBIM
HCIIOJIb30BaHUEM BOJHBIX PECYPCOB, BOAOCHAOKEHUSI HACEJICHHUs, TPOU3BOJICTBA AJIEKTPOIHEPIHH,
BOJIOCHA0XEHHUSI IPOMBIIIIIEHHBIX O0BEKTOB U CEJILCKOTO XO34UCTBA, U T. I1. 3HAYUTEIHHO MOBBICUIIO
3HaYEHUE MPECHOM BOJIbI B HAPOIHOM XO3siCTBE [2].

B BomHoMm Oanance AsepOaiimkana HaOmonaeTcss ACPUIUT BOABI, CPEAHETOIOBOMN
ko3¢ dunmeHt pacxona kojeodnercs B npeaenax 0,07—0,44. Camblie BbICOKHE KOA(DDHUIIMEHTHI CTOKA
(0,55-0,62) nabmromgaroTcst B 3anaJiHON 4acTH 10)KHOTO cKiloHa bomnbioro Kaskasa, B 6acceiine peku
lanpix, a cambie HH3KHE (0,07-0,15) — B ToOycrane, ADKHHOTYPCKOW HU3MEHHOCTH,
Jlxeitpanuone u FOxxnom Kaskasze [3].

Bbynyun arpaphoii cTpaHoii, AzepOaiimkan nmpou3BoguT 85% CBOEH CElIbCKOXO03SHICTBEHHON
MPOAYKLIMK Ha OpoIIaeMbIX 3eMisix. B Hacrosiee Bpemsi B ctpaHe 1,441,1 Thic ra opoiraeMbIx
3eMeJTh H JUTS OPOLICHHS €KErOIHO HCTob3yercs 12—14 mupa m® BoasL. OfHAKO BOJa, 3abupaemast
IUIL OpPOIIECHHS, HE O4eHb I(PPEKTHBHO HCIIONB3YeTCsl B OpomraeMoM 3emienenuu. K oCHOBHBIM
npuurHaM Hed(PPEKTUBHOTO UCIIONB30BAHUS CIIEAYET OTHECTH:

—OTCYTCTBHE OCTOHHOM U JPYroil THAPOU3OISIUN OCHOBHBIX BEAYIIMX YacTel OPOCUTENbHBIX
CHUCTEM,;

—HU3KOE KayeCTBO U SKCIUTyaTalls 0ObEKTOB BOJAOCHAOKEHHUSI HA OPOCUTEIbHBIX CHCTEMAX,
HaJIWYde  CEepbe3HBIX  HEJOCTaTKOB B  Iepeladye  BOAbI  MOTPEOUTENsM,  OTCYTCTBHE
THIPOMETPHUECKHUX MPUOOPOB U MOCTOB U3MEPEHUsI 00beMa MojaBaeMO BOJIBI,

—HECOOJIOICHIE OPOCUTEIBHBIX HOPM, PEKUMOB M TEXHOJIOTHIA B OPOILIIAEMOM 3E€MIICICITIH;

—OTCYTCTBHE KOOpJIMHALUU MEXy 3eMJIENI0Ib30BATENIMU-TIPOU3BOIUTENSIMH,
NpeanpuHUMAaTENIMHU, QepMepaMu MO BOMPOCaM  CENbCKOXO3SIMICTBEHHOTO  MPOW3BOJCTBA,
CKJIOHHOCTb K XaOTUYHOMY BEJIEHUIO CEIIbCKOTO X031 CTBA.

—HEeCcOOIIOIEHUEM HayYHBIX OCHOB CEJIbCKOTO X031 CTBa.

B pesynbrare BbllI€yKa3aHHBIX U JIPYTMX HEIOCTaTKOB B OpOIIAEMOM 3E€MJIEEITUU BOAHbBIE
peCypchl UCMONB3YIOTCS HEd(PPEKTUBHO, N3OBITOK BOJBI YBEIHUMBAET YPOBEHb I'PYHTOBBIX BOJA Ha
OpOIIAEMBIX TEPPUTOPHUSIX, YXYIAIIAeT METUOPAIUIO TOYB, U30BITOK BOJABI MUTAET KOJIJIEKTOPHO-
JTPEHAXKHYIO CETh, KaK MMOBEPXHOCTHBIE BOJIBI U JIP. TPYHTOBBIE BOJIBI.

B »snoxy mio0anbHOrO MOTEIUIEHHS OTKPBITHE M HCIOJB30BaHUE JIOTMOJIHUTEIbHBIX
WMCTOYHHUKOB BOJIbI, aTbTEPHATUBHBIX OPOIIAEMOMY 3€MIICJIENIUIO B IETHUHM TIEPUOJI, UMEET OOJbIIoe
3HaueHue. lcrnonp3oBaHne Majao MUHEPATbHBIX KOJUIEKTOPHO-IPEHAKHBIX BOJ MOITIO OBl CHACTH
CYIIECTBYIOIIUE TOJSA OT pa3pylIeHUs U 00eCIeuuTh pa3BUTHE CEIbCKOTO XO3SHCTBA, Jaxke ecu Obl
3TO MPUBEJIO K MOTEPE HEKOTOPBIX KYNIBTYP.

OCHOBHOH TIeJIBIO JAHHOW PabOTHI CTAJIO OMPEICICHHE KavyeCTBO BOJBI W3 TJIABHOW CETH
Munb-MyraHCKUX KOJUIEKTOPOB U HM3YYEHHE CIOCOOOB HAIpaBJICHUS BOABI M3 KOJUIEKTOpa Ha
opomraemMoe  3emuserenue  Ha — MyraHo-CanbsHCKOM — paBHHMHE,  HMMeOLed  Oosbiioe
CEJIbCKOXO3SIIICTBEHHOE 3HAUEHUE.
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Memoowt uccnedosanus

UccnenoBanms npoBenenbl B 2020 1. [IpoObl Boabl ObUTM B3SATHI OT MECTa IEpEeCceUCHUs
Tpaccoii Bropas-Caarmnbl-MImunuin miaBHoro Mmuib-Myranckoro kosuiekropa 1o Kacnwuiickoro
MOPsI; U3 CaMOT0 KOJUIEKTOpA; U3 BCEW MPUCOCIMHEHHON K HEMY KOJUIEKTOPHO-IPEHAXHOM ceTH, a
TaK>Ke U3 PSIAOM MPOXOASIIMX OPOCUTEIIBHBIX KaHAJIOB.

[IpoBogunucy HAOMIOACHUS 32 CTOKOM BOJIBI, CMBIBOM PY4YbeB, 3aWJICHHEM, OOPYIIICHHEM,
COCTOSIHUEM TUJPOTEXHUUECKUX COOPYKEHUHN HAa HUX U Jp.

MuHepansHOE CONEpKAHUE U XUMUYECKUN COCTaB OTOOpPAHHBIX MPOO BOIBI OMPEACIICHBI U
CHUCTEMaTU3UPOBAHbI B KAMEPAJIbHBIX YCIOBUAX. [[TOTHBIN OCTAaTOK BOMBI aHAJTU3UPOBAIN B MPoOax
BOJIbl, MCCIIEIOBAJIA CYXOH OCTAaTOK M MOHHBIM cocTaB. Ha OCHOBaHMM MONYYEHHBIX PE3YJABTATOB
ObLTa MTPOBE/ICHA OIIEHKA KaueCTBa BOJbI B COOTBETCTBUU C CYIIECTBYIOIIMMH METOIUKAMHU.

Ananusz u obcysxcoenue

B nacrosimee Bpemsi 610 ThICSY T€KTapOB OpOIIAEMBIX 3€MEJIb B CTpaHE B TOW WJIM WHOH
CTETEHHU MPUILLIN B HEIPUTOJHOCTb.

JUig ynydiieHuss MEJIMOPATUBHOTO COCTOSHUSL 3THUX 3€MEllb, yIOOpEeHHS M BO3Bpara HUX B
CEJIbCKOXO035IIICTBEHHBIN 000POT MOCTPOCHO M BBEJCHO B 3KCILTyaTanuio 277,3 ThIC T'a OTKPBITOIO,
320,4 ThIC ra 3aKpbITOTO U 13 THIC ra BEPTUKAIBHOTO JpPEHAXKA.

Boma, coOpanHas B 9TOH JpeHakHOW ceTu, cOpacwiBaetcs B Kacnuiickoe Mope 1o
3 OCHOBHBIM MaructpayisiM: DIaBHbIH Mwuiib-Myranckuil, miaBublii IllupBanckuit 1 MyraHo-
CanpsHcKHE KOJUIEKTOpBI, mpoxomsamue 1o Kypa-ApakCHMHCKOM  HU3MEHHOCTH, KOTOpas
IIPECTaBIsIET COO0I0 MEXIOPHYIO JIepeccuio, pOopMUpOBaHHE KOTOPOH, BMECTE € TeM, TECHEHIIe
CBSI3aHO C T'e0JIOTHYECKoi ncroprer Kacnus u, B 9aCTHOCTH C HCTOPUEH KOJIeOaHUH ero ypoBHS Ha
MPOTSHKEHUU OT KOHIIA TPETUYHOTO MEPHO/A U 10 HaIllMX JAHEW. Bece 310 nMmeer npsiMmoe OTHOLLIEHUE
U K pobjeMaM MeIHopaluu ee 3emMenb [4].

Bona rmaBHOro MarucTpajbHOIO KOJUIEKTOPA, a TAKKE MUTAIOIIEH X JPEHAXKHOU CETH UMEET
pa3IMYHBIl MUHEpPANbHBI M XUMHUYECKUH cocTaB. (OCHOBBIBasACb HAa MHPOBOM OIIBITE
HCIIOJIb30BaHUS BOJIbI C BBICOKUM COJIEPYKaHUEM MUHEPAJIOB B OPOILIEHUH, CIIEAYET OTMETUTh, UTO B
ycloBusAX aAeduuura Bombl B AsepOalikaHe HU3KO-MUHEpPAJbHBIE U  YIOBJIETBOPHUTEIbHBIC
XUMHUYECKHE KOJUIEKTOPHO-APEHAXKHBIE BOJABI MOTYT HCIIOJIB30BaThCS JUISl OPOLICHHS HAIPSIMYIO
WIM B Pa3/INYHbIX IPONOPLUN C KaHAIBHON BO#oM. C Apyroi CTOPOHBI, CIEAYET YUUTHIBATh, UTO B
AzepbaiixaHe TpOBOJIATCSA OOIMIMPHBIE UCCIIEI0BAHUS 110 UCIIOJIb30BAaHUIO HETPAJAUIIMOHHON BOABI
Ui opolieHus. J[ins u3ydyeHus: BO3MOXKHOCTH HCHOJIb30BaHMS KOJIJIEKTOPHO-APEHAXKHBIX BOA IS
OpOLIEHUS] HEOOXOIUMO U3yUUTh MUHEPAJIbHBIM U XUMHUUECKUN COCTaB 3TUX BOI.

OOBexT uccienoBaHud — Bojxa IaBHOro Muib-MyraHckoro kosiekropa. JlmumHa 3TOro
KoJuiekTopa 186 kM, mmpuHa aHa — 25-45 M, a mHMprHa OETOHHOTO Kackajia, KOTOPbIl CTPOUTCS B
CabupabajckoM pallOHE W CIYKHUT JUIsl CHIDKEHUSI YPOBHSA BOJIbI, cocTaBisieT 70 M, cpemHss
nryouHa — 6 M. HopManbHbIil pacxon Bozsl Kosiekropa — 107 M°/c, MakcHMaTTbHBIIE — 147 M/c.

CrpourtenbcTBO MIaBHOrO  Muib-MyraHckoro KojuleKTopa Hadaigocb B 1985 1., a
CTPOUTETBCTBO €ro NepBoro 90 KMIOMETPOBOTO y4acTKa ObUIO CIaHO B IKCIUTyaranuio B 1994 T
Bropoii ydacTox BOAOXpaHWIMILA TPOTSKEHHOCThIO 52,7 KM Obl1 3aBepmieH B 1998 r., a
CTPOUTENBCTBO BOJOIIPOITYCKHOM TPYyOblI Ha IiepeceueHt ¢ pekoi Apas 6bu10 3aBepiieHo B 2002 1.

I'maBHBIT Munb-MyraHcKui KOJJIEKTOP — CIIOXKHBIN ruapoTexHHUueckuit oobekT. 1o Tpacce
K KOJUIEKTOPY IMOJKJIIOYAIOTCSI MHOTOYUCIIEHHBIE KPBIThIE U OTKPBITHIE BOJOCTOKH, PE3E€pPBYaphl U
Ipyrue Menkue KoJIeKTOphl. [loCKombKy KaXablii IMOJIKIIIOYEHHBIH OOBEKT pa3inyaercs, TO H
COCTaB UX BOJ Takke MMeeT oTinuus. [1o3ToMy H3ydeHre XMMHUYECKOTO U MMUHEPAIbHOIO COCTaBa
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BOJIbI, MPOTEKAIONIEH B Pa3IMYHBIX YACTAX IIaBHOW ceTH MMIIb-MyraHCKOro KOJUIEKTOpa MMEET
BaKHOE 3HauyeHue. lccnenoBaHMsl OXBaTbIBAIOT TEPPUTOPHUIO OT IMEPECEYEHUs] MIABHOrO MMib-
Myranckoro koyiektopa ¢ goporoit Caarnsi-Umunumu 1o Kacnuiickoro Mopsi. beutu B34ThI TPOOKI
BonbI U3 30 TOYEK M OmMpeaesieHbl reorpaduyecKkue KOOpAMHATHI 3TUX Toduek. KoopauHartel mMecra
oTr6opa nmpoObI BOABI M pPe3yabTaThl MOJHOTO aHaIu3a NpuBeaeHbl B Tabnuie 1.

Tabmuua 1
HEKOTOPBLIE [TOKA3ATEJIM XUMHWYECKOIT'O COCTABA BOJIbI
INTABHOI'O MIJIb-MYT AHCKOI'O KOJIJIEKTOPA

Ne Koopounamet Ca™ -0,020 Mg**-0,012 (Na*+K") 0,023 .5 o

Me/IK6 e/n Me/IK6 e/n Me/2K6 e/n S

S
1 N39°53'14" E48°18'18" 22,0 0,440 16,0 0,192 38,30 0,881 4,194
2 N39°53'15" E48°18'18" 10,0 0,200 7,0 0,084 16,5 0,379 2,083
3 N39°52'43" E48°19'14" 25,0 0,500 6,0 0,072 48,1 1,105 4,807
4 N39°52'05" E48°20'14" 12,0 0,240 8,0 0,096 13,1 0,301 2,009
5  N39°50'46" E48°22'26" 13,0 0,260 8,0 0,096 28,45 0,654 3,046
6  N39°50'48" E48°22'24" 10,0 0,200 12,0 0,144 30,8 0,708 3,214
7 N39°50'49"” E48°22'21" 15,0 0,300 12,0 0,144 23,6 0,543 3,044
8  N39°50'51" E48°22'19" 20,0 0,400 10,0 0,120 49,2 1,132 4,794
9  N39°50'46" E48°22'24" 21,0 0,420 10,0 0,120 45,5 1,046 4,583
10  N39°50'45" E48°22'27" 22,0 0,440 8,0 0,096 48,2 1,108 4,735
11 N39°50'31" E48°22'55" 21,0 0,420 7,0 0,084 17,7 0,406 2,803
12 N39°49'31" E48°25'14" 9,0 0,180 8,0 0,096 18,7 0,429 2,216
13 N39°49'31" E48°25'18" 17,0 0,340 11,0 0,132 49,8 1,145 4,686
14 N39°48'31" E48°26'53" 12,0 0,240 13,0 0,156 39,9 0,919 3,972
15  N39°48'13" E48°27'20" 19,0 0,380 11,0 0,132 45,0 1,035 4,525
16 N39°45'15" E48°31'33" 90,0 1,800 40,0 0,480 253,7 5,836 7,108
17 N39°45'15" E48°31'33" 21,0 0,420 13,0 0,156 45,6 1,048 4,588
18  N39°42'36" E48°35'45" 19,0 0,380 18,0 0,216 44,6 1,027 4,856
19  N39°42'14" E48°36'17" 121,0 2,420 59,0 0,708  417,0 9,591 7,883
20  N39°41'30" E48°37'25" 121,0 2,420 59,0 0,708  417,0 9,591 4,069
21 N39°38'43" E48°41'04" 13,0 0,260 20,0 0,240 36,5 0,839 5,536
22 N39°35'31" E48°44'26" 14,0 0,280 23,0 0,276 56,8 1,306 6,614
23 N39°35'23" E48°44'23" 30,0 0,600 45,0 0,540 1247 2,868 5,813
24 N39°26'15" E49°00'13" 14,0 0,280 28,0 0,336 57,7 1,327 5,738
25 N39°25'17" E49°01'20" 12,0 0,240 28,0 0,336 58,0 1,333 5,822
26 N39°27'23" E48°58'53" 20,0 0,400 20,0 0,240 58,0 1,334 6,251
27  N39°27'59" E48°57'49" 15,0 0,300 23,0 0,276 67,1 1,542 5,890
28  N39°28'49" E48°56'04" 13,0 0,260 26,0 0,312 61,2 1,407 3,382
29  N39°28'50" E48°56'06" 14,0 0,280 16,0 0,192 27,1 0,623 5,964
30  N39°29'17" E48°54'47" 18,0 0,360 17,0 0,204 64,8 1,490 4,140
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Ne Koopounamul HCO, -0,061  CI -0,0355 SO, -0,048  Cymma Ca"Mg™
me/oKe  e/n Mme/IKe e me/rKe e/ anuonos MK
1 N39°53'14" E48°18'18" 7,0 0,427 40,0 1,420 29,3 1,407 76,3 38,0
2  N39°53'15" E48°18'18" 5,0 0,305 8,0 0,284 20,5 0,983 33,5 17,0
3 N39°52'43" E48°19'14" 8,0 0,488 42,0 1,491 29,1 1,395 79,1 31,0
4 N39°52'05" E48°20'14" 6,0 0,366 9,0 0,320 18,1 0,869 331 20,0
5 N39°50'46" E48°22'26" 50 0,305 20,0 0,710 244 1,174 49,4 21,0
6  N39°50'48" E48°22'24" 7,0 0427 200 0,710 25,8 1,239 52,8 22,0
7 N39°50'49" E48°22'21" 7,0 0427 20,0 0,710 23,6 1,134 50,6 27,0
8 N39°50'51" E48°22'19" 7,0 0427 430 1527 29,2 1,402 79,2 30,0
9 N39°50'46" E48°22'24" 7,0 0,427 440 1562 255 1,222 76,5 31,0
10 N39°50'45" E48°22'27" 7,0 0,427 43,0 1527 28,2 1,352 78,2 30,0
11 N39°50'31" E48°22'55" 7,0 0,427 14,0 0,497 247 1,183 45,7 28,0
12 N39°49'31" E48°25'14" 5,0 0,305 9,0 0,320 21,7 1,039 35,7 17,0
13 N39°49'31" E48°25'18" 8,0 0,488 42,0 1,491 27,8 1,334 77,8 28,0
14 N39°48'31" E48°26'53" 7,0 0,427 270 0,959 309 1,486 64,9 25,0
15 N39°48'13" E48°27'20" 7,0 0,427 40,0 1,420 28,0 1,345 75,0 30,0
16 N39°45'15" E48°31'33" 3,0 0,183 350,0 12,425 30,7 1,476 383,7 130,0
17 N39°45'15" E48°31'33" 7,0 0,427 450 1598 27,6 1,323 79,6 34,0
18 N39°42'36" E48°35'45" 7,0 0,427 450 1598 29,6 1,423 81,6 37,0
19 N39°42'14" E48°36'17" 3,0 0,183 563,0 19,987 31,0 1,487 597,0 180,0
20 N39°41'30" E48°37'25" 3,0 0,183 563,0 19,987 31,0 1,487 597,0 180,0
21 N39°38'43" E48°41'04" 6,0 0,366 40,0 1,420 235 1,127 69,5 33,0
22 N39°35'31" E48°44'26" 8,0 0,488 550 1,953 30,8 1,477 93,8 37,0
23 N39°35'23" E48°44'23" 6,0 0,366 150,0 5,325 43,7 2,098 199,7 75,0
24 N39°26'15" E49°00'13" 8,0 0,488 62,0 2,201 29,7 1,425 99,7 42,0
25 N39°25'17" E49°01'20" 7,0 0,427 60,0 2,130 31,0 1,486 98,0 40,0
26 N39°27'23" E48°58'53" 6,0 0,366 60,0 2,130 32,0 1,535 98,0 40,0
27 N39°27'59" E48°57'49" 7,0 0,427 63,0 2237 351 1,683 105,1 38,0
28 N39°28'49” E48°56'04" 7,0 0,427 62,0 2201 31,2 1,497 100,2 39,0
29 N39°28'50” E48°56'06" 8,0 0,488 30,0 1,065 19,1 0,917 57,1 30,0
30 N39°29'17" E48°54'47" 6,0 0,366 62,0 2,201 31,8 1,526 99,8 35,0

JUis OlLEeHKHM KadecTBa BOJbl HCIOJIb30BAJIUCH CIEAYIOIINE WHIUKATOPbI, SBISIOLINECS
HaunboJee pacpoCTPaHEHHBIMHU, H CYUTAIOTCSI ONTUMAIbHBIMHU:

1. OnieHka MOMUMBHOW BOABI MO 00IIeMy MUHepanbHOMY cozaepkanuto (M) (Tabmuma 2).
CornacHo npuHsATOM Tpaganuu, ecau M < 0,5 /1, Bojia MOTHOCTHIO MPUTOIHA /IS TOJIUBA, eciu M

= 0,5-2,0 r/m — meHee mpuromHa, eciu M> 5 r/nm — omacHeIM 17 monuBa. Kak ciemyer u3
Tabnuibl, 2 WCTOYHUKA BOJBI OIIEHEHBI KaK MpUroaHblie, 18 — meHee mpurogneie U 10 — He
MIPUTO/IHBIE.
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Tabmuma 2
OLIEHKA MUHEPAJIM3ALIMA BOJbI

Ne  Munepanusayus Ilpuzoonocms k nonugy Ne  Munepanusayus Ilpueoonocmo k noausy
800bl1, /1 800bl1, 2/

1 4,194 MeHee MPUToAHas 16 7,108 HE MPUTOAHAS

2 2,083 [IPUTOTHAS 17 4,588 MEHEE IPUTroAHAs
3 4,807 MEHEe MPUroIHas 18 4,856 -7 —

4 2,009 MIPUTOHAS 19 7,883 HE MPUTOAHAS

5 3,046 MEHee TIPUToTHasT 20 4,069 MeHee IPUToHAs
6 3,214 -7 — 21 5,536 HE IPUrOIHAS

7 3,044 -7 — 22 6,614 -7 —

8 4,794 -7 — 23 5,813 -7 —

9 4,583 -7 — 24 5,738 -7 —

10 4,735 -7 — 25 5,822 -7 —

11 2,803 -7 — 26 6,251 -7 —

12 2,216 -7 — 27 5,890 -7 —

13 4,686 -7 — 28 3,382 MEHEEe MPUTOIHAS
14 3,972 -7 — 29 5,964 HE TIPUTOTHAS
15 4,525 -7 — 30 4,140 MEeHee TPUTOAHAS

2. Ouenka o ko3ddunuenty nonusa (K). Eciin Na—Cl < 0 — pekoMeHIyeTcs HCIOoIb30BaTh
CIICYIONIY O (OPMYITY JUIS OompeaesieHus: Ko GUIMEeHTa OPOIICHUS:

K. 288
5.CI'

Ecmu Na'— C1™> 0, To:

K= 288
Na' +4Cl’

Ecnn monmyueno K> 18 — Boga cumTaeTcsi MOJTHOCTHIO MPUTOAHON JJISI OPOIIEHUS, €CJIM OHA
kosieonercst mexny k = 6-18 — cumraercs npuroanoi, ecnmu k = 1,2—-6,0 — MeHee MPUTOAHOM, a
ecnu k <1,2 — HENPUTOIHBIE BOJIBI.

3navyenust kodduimenta opouieHus st 000MX clydyaeB ObUIM pacCUMTaHbI U TMOKa3aHbI B
Tabnuue 3. Pe3ynbrarhl aHalW30B M pacyeToB MOKa3bpiBatoT, 4To 4 u3 30 mpoO MOJHOCTHIO
MIPUTOJHBI ISl OpPOIIEHUs M3-3a Kod(pduuueHTa opoumieHus, 21 — MeHee NPUTOIHBI U 5 —
HEMPUTOIHBI.

3. OueHka mo mpoueHTHOMY coaepskanuto Hatpus (Na). [[nst olleHkH KojwuecTBa HaTpus B
TTOJIMBHOM BOJIE PEKOMEHYETCSI MCIIONh30BaTh CICAYIONIIYI0 POpMYITy:

% Na’100
Na™ = — 00 0>
Ca™ +Mg™ + Na
Ecmn Na < 60% — Boma cuuTaercsi MOJHOCTHIO MPUTOAHOM JUIs OpOIIeHUs, eciau Na

koneonercst Mexxay 60-80% — cumTaeTcs mMeHee mpurogHou, ecau Na >80% — He NMPUTOAHOM.
TaKI/IM O6p330M, BBICOKOC CO}Iep)KaHI/Ie HanI/ISI HpI/IBO}II/IT K YBGJ'II/I‘—IeHI/IIO KOJIN4YECTBA COOBI U

()
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o0pa3oBaHMIO 3acojieHus B TouBe. OTYET O MPOIEHTHOM COACP)KAaHWW HATpus B MPoOax BOIBI
npeacraBieH B Tabmume 4. Kak BuaHO W3 maHHBIX B Tabmwie 4, KOJWYECTBO HATpUs B
aHaJII/ISI/IpyCMBIX Hp06ax HC HpCBBIIJ_IaeT IIOHYCTI/IMOFO ypOBHSvI U HEC ABJIKCTCA HCTOYHHUKOM

OITIACHOCTH JJIA ITOYBHEI.

Tabmnuma 3

OLIEHKA BO/IbI 11O KOOOOUIMEHTY UPPUT'ALIUU (K)

a)Na' — CI<0K = 288/5Cl

No Ne npo6 Cl, me/ox6 5 Cl, me/sxe K Oyenka 600bl
1 1 40 200 33,9 TOJTHOCTBIO MPUTOTHAS
2 16 350 1750 0,6 HE IPUrOIHAS
3 18 45 225 114 [TOJIHOCTBIO IIPUTOIHAS
4 19 563 2815 3,9 MEHEe MPUTOTHAS
5 20 563 2815 0,1 HE TIPUTOTHAS
6 23 150 750 0,6 HE IPUrOIHAS
7 24 62 310 14,4 MIPHUTOTHAS
8 25 60 300 28,8 MOJTHOCTBIO MTPUTOTHAS
9 27 63 315 32 MOJTHOCTBIO MIPUTOIHAS
10 28 62 310 1,7 MeHee MPUTOTHAS
11 30 62 310 2,6 -7 —
b) Na—CI>0 K =288/ Na + 4Cl
No No npo6 Cl, me/ox8 Na, me/rke Na + 4 Cl, me/oxs K Oyenka 600bl
1 2 8 16,5 48,5 5,9 MeHee MPUTOTHAS
2 3 42 48,1 216,1 1,3 -7 —
3 4 9 13,1 49,1 5,9 -7 —
4 5 20 28,45 108,45 2,7 -7 —
5 6 20 30,8 110,8 2,6 -7 —
6 7 20 23,6 103,6 2,8 -7 —
7 8 43 49,2 221,2 1,3 -7 —
8 9 44 45,5 221,5 1,3 -7 —
9 10 43 48,2 220,2 1,3 -7 —
10 11 14 17,7 73,7 3,9 -7 —
11 12 9 18,7 54,7 53 —7—
12 13 42 49,8 217,8 1,3 -7 —
13 14 27 39,9 147,9 1,9 -7 —
14 15 40 45,0 205,0 1,4 -7 —
15 17 45 45,6 225,6 1,3 -7 —
16 21 40 56,8 216,8 1,3 —7—
17 22 55 124,7 344,7 0,8 HE TIPUTOHAS
18 26 60 67,1 307,1 0,9 -7 —
19 29 30 64,8 184,8 1,6 MEHEe MPUTOIHAS

4. OueHka oTHOCUTENbHOTO noteHnuana Harpus (SAR). Jlns onpeneneHus OTHOCUTEIBLHOTO
MOTEHLHAIBHOTO K03 (HUILIMEeHTa HATPH PEKOMEHYeTCsl UCTIO0Ib30BaTh (opMyIy:

SAR =

Na°

J0,5(Ca® + Mg®)
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Ecnu SAR <10 — Boja cuMTaercsi MOJHOCTBHIO MPUTOIHOM ISl UCIIOJIB30BAHUS, €CIU OHA
kosieonercst B peaenax SAR = 10-18 — mpuronnoi, eciim SAR = 18—26 — meHee npurogHoi, a
eciu SAR> 26 —ne mnpurogHoil. B mociegHem ciydyae 3acolieHHE IOYBBI OYEHb BEIMKO.
PesyanaTH OTYCTOB, HpOBG[[eHHBIX JIA  OLCHKM KadeCcTBa BOJAbI IIO OTHOCI/ITCJIBHOMy
MOTEHITHATBbHOMY KO3 duiMeHTy Harpus, nokazansl B Tabmume 5. Kak ciemyer u3 TaOmuisl,
10 nccnenoBaHHBIX MPOO BOJA OIICHEHBI KaK MOJTHOCTBIO MPUTOAHBIC NJIs MCIOJIb30BaHUs, 15 —
HpI/II‘OI[HbIe )41 5 —_— HerI/II‘OI[HBIG.

Tabnuma 4
OLEHKA BO/bI I10 Na, %
No Na, me/3ke Ca + Mg, Na+Ca+Mg, Na, % Ilpucoonocms 600wl k
Me/IK8 meloxe UCNOIb308AHUIO

1 38,3 38,0 76,3 50,2 MTOJIHOCTBIO MTPUTOTHAS
2 16,5 17,0 33,5 49,3 -7 —

3 48,1 31,0 79,1 60,8 MEHEE MPUToAHAs

4 13,1 20,0 33,1 39,5 MTOJTHOCTHIO MTPUTOTHAS
5 28,45 21,0 49,45 57,5 -7 —

6 30,8 22 52,8 58,3 -7 —

7 23,6 27 50,6 46,6 -7 —

8 49,2 30 79,2 62,1 MEHee TPUTOAHAS

9 455 31 76,5 59,5 MOJTHOCTBIO MTPUTOTHAS
10 48,2 30 78,2 61,6 MEHEEe MPUTOIHAS
11 17,7 28 45,7 38,7 MTOJTHOCTHIO TTPUTOTHAS
12 18,7 17 35,7 52,4 -7 —

13 49,8 28 77,8 64,0 MEHEEe MPUTOIHAS
14 39,9 25 64,9 61,5 -7 —

15 45,0 30 75,0 60 MTOJTHOCTHIO MTPUTOTHAS
16 253,7 130 383,7 66,1 MEHee TPUTOAHAS
17 45,6 34 79,6 57,3 MTOJTHOCTBIO TIPUTOHAS
18 44,6 37 81,6 54,7 -7 —

19 417,0 180 597,0 69,8 MEHee TPUTOAHAS
20 36,5 33 69,5 52,5 ITOJTHOCTBIO MTPHUTOTHAS
21 56,8 37 93,8 60,5 MEHEe MPUTOIHAS
22 1247 75 199,7 62,4 -7 —

23 57,7 42 99,7 57,9 MTOJTHOCTBIO MTPHUTOTHAS
24 58,0 40 98 59,2 -7 —

25 58,0 40 98 59,2 -7 —

26 67,1 38 107,1 62,7 MEHee MIPUTOHAS
27 61,2 39 100,2 61,1 -7 —

28 27,1 30 57,1 47,4 MTOJTHOCTBIO MTPHUTOTHAS
29 64,8 35 99,8 64,6 MEHEEe MPUTOIHAS
30 40,1 30 70,1 57,1 [TOJIHOCTBIO ITPHUTOIHAS

5. J1y1st OLIeHKH BOJIBI TI0 TIPOIICHTHOMY CoJiep kaHHIo Maraus (Mg) mpemaraercst clie yromast
bopmyna:

00

Mg -100

Mg% = —3 "
g ca’ +Mg?
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Ecimn Mg < 50% — Boma mOIHOCTBIO NMpUTOAHA JJis opoleHus, eciu Mg> 50%, — menee
npurogHoi. OT4YeThl Uil OLEHKHM BOJBI IO MPOLIEHTHOMY COJIEP)KAaHHWIO MarHusi IMOKa3aHbl B
Tabmuue 6. [lo momydeHHBIM pe3ylbTaraM MOXKHO CKa3aTh, YTO OOJbINAs YacTh B3STOW BOJBI
(21 mpoba) cunTaeTcsi MPUTOIHOM JTsl UCIIOJIB30BAHUS IO ATOMY MTOKA3aTeIo.

Tabnuma 5
OLIEHKA KAYECTBA BO/IbI ITO KOOOOUIIMEHTY OTHOCHUTEJIbBHOI'O ITOTEHILIMAJIA Na

No Na, me/sx6 Ca + Mg, 0,5(3), me/ox6 \/@ Na Ilpucoonocmo 600vl Kk
Me/IK8 J@) UCNOIb308AHUIO
1 38,3 38 19 4.4 8,7 MTOJIHOCTBIO MTPHUTOTHAS
2 16,5 17 8,5 2,9 57 -7 —
3 48,1 31 15,5 3,9 12,3 [IPUTOIHAS
4 13,1 20 10 3,2 4.1 MOJTHOCTBIO MPUTOTHAS
5 28,45 21 10,5 3,2 8,9 -7 —
6 30,8 22 11 3,3 9,3 -7 —
7 23,6 27 13,5 3,7 6,4 —r_
8 422 30 15 3,9 10,8 MIPUTOTHAS
9 45,5 31 15,5 3,9 11,7 -7 —
10 48,2 30 15 3,9 12,4 -7 —
11 17,7 28 14 3,7 4.8 MTOJTHOCTHIO MTPHUTOTHAS
12 18,7 17 8,5 2,9 6,5 -7 —
13 49,8 28 14 3,7 13,5 MIPUTOTHAS
14 39,9 25 12,5 3,5 11,4 -7 —
15 45,0 30 15 3,9 11,5 -7 —
16 253,7 130 65 8,1 31,3 MIPUTOTHAS
17 45,6 34 17 41 11,1 TpUTOIHAS
18 44,6 37 18,5 4.3 10,4 -7 —
19 417,0 180 90 9,5 43,9 HE TIPUTOHAS
20 417,0 180 90 9,5 43,9 -7 —
21 36,5 33 16,5 41 8,9 MOJIHOCTBIO MTPUTOJTHAS
22 56,8 37 18,5 4,3 13,2 MIPUTOTHAS
23 1247 75 37,5 6,1 20,4 HE TIPUTOHAS
24 57,7 42 21 4,6 12,5 MPUTOHAS
25 58,0 40 20 45 12,9 -7 —
26 58,0 40 20 45 12,9 -7 —
27 67,1 38 19 4.4 15,3 -7 —
28 61,2 39 19,5 4.4 13,9 -7 —
29 27,1 30 15 3,9 7,0 MTOJTHOCTBIO TIPUTOHAS
30 64,8 35 17,5 4,2 15,4 HE TIPUTOHAS
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Tabmuma 6
OILIEHKA KAYECTBA BO/IbI I[TO COAEPXXKAHUIO Mg, %

No Ilpueoonocmo 600vr ~ Ne X Ilpucoonocmo 600vl Kk
&7 § + I.D; £ 5 § K UCNOJIb308AHUIO &7 % & & % S % UCNONBL30BANUIO
2y 83 =2 gy 635 2%

1 16 38 42 MIPUTOJTHAS 16 40 130 31 -7 —

2 7 17 41 -7 — 17 13 34 38 -7 —

3 6 31 19 -7 — 18 18 37 49 -7 —

4 8 20 40 -7 — 19 59 180 33 -7 —

5 8 21 38 -7 — 20 20 33 61 MeHee TIPUToTHast

6 12 22 55 MeHee nmpurognas 21 23 37 40 [IPUTOIHAS

7 12 27 44 [IPUTOTHAS 22 45 75 60 MEHEE IPUTroAHas

8 10 30 33 -7 — 23 28 42 67 -7 =

9 10 31 32 -7 — 24 28 40 70 -7 —

10 8 30 27 -7 — 25 20 40 50 MIPUTOTHAS

11 7 28 25 -7 — 26 23 38 61 MEeHee TPUTOAHAS

12 8 17 47 - — 27 26 39 67 -7 —

13 11 28 39 —7 — 28 16 30 53 -7 —

14 13 25 52 MeHee nmpurogHas 29 17 35 49 MIPUTOTHAS

15 11 30 37 MIPUTOTHAS 30 13 30 43 -7 —

6. [{ns ouenku noreHuuaibHou cosienoctu (PD) Boabl mpennaraercs cienytomas Gopmyra:

PD = Cl* + 1502
2

Ecau PD = 3—15 mr skB/n1, BoJIa MOJTHOCTBIO IPUToHA JIJIsl opoiieHus, ecinu PD = 15-20 mr.
9KB/J, OHa MPUTOJHA A opolleHusi, ecnu PD> 20 Mr »kB/i, TO OHa NPUroAHA JJs IMOJHUBA.
CUMTAETCsl HEMPUTOAHOM Ui monuBa. PacueTsl, cBA3aHHbIE C OIIEHKOW KayecTBa BOJbI HA MPEAMET
MOTEHLMAJIbHON 3aCOJICHHOCTH, OTpaxkeHbl B Talnuiie 7. Pe3ynbTarhl MOKa3bIBatOT, YTO TOJIBKO TPU
u3 30 00pa31oB NOoTeHIMAIBHO cojleHble. Bes ocraBmascs Bona (27 u3 30) cunraercst HEIPUTOIHOM
JUIs TIOJIMBA TI0 ATOMY ITOKa3aTeio.

Taomuua 7
OL[EHKA KAYECTBA BO/IbI [TO ITOTEHIIMAJIbHOM MUHEPAJIN3ALIMN
Ne  Cl, me/oke SO, meloxe 1 PD, m2/oxe Ilpucoonocms 600vl K UCHONL30BAHUIO
> SO, , me/oke
1 40 29,3 14,6 54,6 HE TIPUTOHAS
2 8 20,5 10,2 18,2 MEHee MPUTOTHAS
3 42 29,1 14,6 56,6 HE TPUTOHAS
4 9 18,1 9,0 18,0 MEHEEe MPUTOJIHAS
5 20 24,4 12,2 32,2 HE TIPUTOHAS
6 20 25,8 12,9 32,9 -7 —
7 20 23,6 11,8 31,8 -7 —
8 43 29,2 14,6 57,6 -7 —
9 44 25,5 12,7 56,7 -7 —
10 43 28,2 14,1 57,1 -7 —
11 19 24,7 12,3 31,3 -7 —
12 9 21,7 10,8 19,8 MeHee MPUTroAHas
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Ne  Cl, me/oke SOu meloxe 1 PD, me/7ke Ilpueoonocms 800bl K UCNOIBL30BAHUIO
5 SO, , me/aKe
13 42 27,8 13,9 55,9 HE IPUTOIHAS
14 27 30,9 15,4 42,4 -7 —
15 40 28,0 14,0 54,0 ”
16 350 30,7 15,3 365,3 ”
17 45 27,6 13,8 58,8 ”
18 45 29,6 14,8 59,8 ”
19 563 31,0 15,5 578,5 ”
20 563 31,0 15,5 578,5 ”
21 40 23,5 11,7 51,7 ”
22 55 30,8 15,4 70,4 ”
23 150 43,7 21,8 171,8 ”
24 62 29,7 14,8 76,8 ”
25 60 31,0 15,5 75,5 ”
26 60 32,0 16,0 76,0 ”
27 63 35,1 17,5 80,5 ”
28 62 31,2 15,6 77,6 ”
29 30 29,1 14,5 445 ”
(30 ] 62 | 31,8 | 15,9 | 77,9 | ”

CpaBHI/ITeJII)HLIG OKOHYATCJIbHBIC PE3YyJIbTAaTbl OTYCTOB 00 OLOCHKEC Kadc€CTBa BOAbI IIO
PAa3JIMYHBIM I1OKA3aTCJIAM IIPEACTABICHLI B Ta6m/1ue 8.

Tabmuma 8
PA3BHOOBPA3UE KAUECTBA BOJibl B CETU I''TABHOI'O MUJIb-MYT'AHCKOI'O KOJIJIEKTOPA
(MTOTOBBIC MMOKA3ATEIIM OLIEHKHU IO MOKA3aTEIISIM)

No Tokazamenu npueoonocmu 015 noIusa

1 2 3 4 5 6
1 + — ++ ++ ++ - +
2 + + - ++ + 4+ +— +
3 +— +— +— + — +
4 + + - + + + + +— +
5 + - + - + + + + - +
6 +— +— ++ ++ — +—
7 +— +— ++ ++ — +
8 +— +— +— + - +
9 +— +— + + + - +
10 + - +— +— ++ — +
11 +— +— ++ + — +
12 +— +— ++ ++ + - +
13 +— +— +— + - +
14 + - +— +— + — +—
15 +— + — ++ + — ++
16 - - + - - - +
17 +— +— + + + - +
18 + - + + ++ + - +
19 - + - +— — — +
20 +— - + + + + - +—
21 - +— +— + - +
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No Toxazamenu npucoonocmu 0Jist NOIUBA

1 2 3 4 5 6
22 - - +— - - + -
23 - - ++ + — +—
24 - + ++ + — +—
25 - ++ ++ + - +
26 - - + - + - + -
27 - ++ +— + — +—
28 +— +— ++ + — +—
29 - + - + - ++ - +
30 +— +— + + — — +

Ipumeuanue: 1 — 1O cTENEHN MHUHEPATM3ANUU BOIBI suyun; 2 — 1o K03)(UIMEHTY UppUTAIHH;
3 — mo coxepxkanuto Na; 4— mo ko3 dumeHTy oTHOCUTENBHOTO noTeHHana Na; 5 — mo cofepikaHuro
Mg B %; 6 — 10 MOTeHIMATBFHOW MUHEepanu3anud. [I[purogHocTs BoApl: + + — MOIHOCTHIO IPUTOHAS, +
— MpUrojaHasi, + — — MeHee MPUTOIHAsI, — — He MIPUTOTHAs

Hu B omnoit u3 30 Toyek or6opa mpoO HE OBLIO MOJHOCTBIO OPOILAEMOM BOJIBI IO BCEM
napamerpam. Jlaxe Boga B OpOCHTEIbHBIX KaHajaX CYMTAETCS MEHEe MPUTOJHON Ul OpPOLICHHUs
13-3a Takoil MUHepaan30BaHHOCTU (00pa3upl 2, 4 u 12). Ilo mapamerpy NOTEHIIMAIBHON COIEHOCTH
BOJIbl, BO/Ia 3a0upaemast U3 ITUX TOUYEK, CYUTACTCS] MEHEe MPUTOIHOM /1715 oauBa. Boja ocranbHbIX
27 TOuYeK CUMTAeTCs HENPUIOJHOM IS MOJMBa [0 3TOMY Hapamerpy. B ciiyuae HeXBaTku BOZIbI
TpeOyeTcs rpylnna CIeLUaIuCcTOB sl ONpe/esIeHus], Kakasi 4acTh KOJUIEKTOPHO-APEHAXKHOU BOJIBI
MOXET OBITh HCIOIH30BaHA JUIS MTOJIMBA.

Takum 00pa3om, Py OPOIIEHUH KOJUIEKTOPHO-APEHAKHBIMU BOAAMHU C HU3KUM COZIEpKaHHEM
MHUHEpaJIOB U Ccrelu(PUIECKUM XUMUYECKUM COCTAaBOM HEOOXOAMMO TaKkKe M3YyUUTh BIMSHUE 3THUX
BOJ| Ha MPOAYKTHMBHOCTb PACTCHUH, MEIMOPALMUIO II0YB, MUIPALMIO U JUHAMUKY COJeH B
IIOYBEHHOM CJIO€, M3MEHEHHE HOHHOro cocraBa. C Ipyroi CTOpOHBI, HEOOXOOUMO IIPOBECTU
SKOHOMMYECKHM aHan3, 4TOObI ONPEAEIUTh Pa3HUIy MEXKIY TEKYLIMM JOXOIOM M pacXoaamH,
KOTOpble OynyT B Oyaymiem ajsl YIydlIeHHs MeJNHOpPAlH 3THUX 3€Melb 3a CYeT HCHOJIb30BAHUS
HEKaue€CTBEHHOMN BOXBI U1 OpOLIEHUA. B 3akiroueHuu cienyeT OTMETHTh, YTO MCCIIEAOBAaHUS IO
BBISIBJICHUIO QJIFTEPHATUBHBIX HCTOYHHUKOB BOJBI JUISI OpOILIEHUS HEOOXOIMMO MPOBOIUTH
PETYISPHO.
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AGRIS FO1

N3MEHYHBOCTH XO3AVMCTBEHHO-IIEHHBIX ITIPU3HAKOB COPTA TOX®A
HHEPHA CJIIAJAKOI'O (Capsicum annuum L.) B YCJIOBUSAX TEILIJINLI

©Habues P. /., Hayuno-ucciedosamenbcKull UHCmMumym osowesoocmea Azepoatiodcana,
2. baky, Azepbaiioxcan

VARIABILITY OF ECONOMICALLY VALUABLE TRAITS OF THE TOHFA VARIETY
OF SWEET PEPPER (Capsicum annuum L.) WHEN GROWN IN A GREENHOUSE

©Nabiyev R., Vegetable Scientific Research Institute, Baku, Azerbaijan

Annomayus. B crarbe TpHUBENEHbl CBEACHHUA IO H3MEHYMBOCTH XO3SHCTBEHHO-IEHHBIX
IIPU3HAKOB Ilepua ciaakoro copra Toxda, BeIpalleHHOTo B Temauie. M3MeHYMBOCTH CperHei
Macchl mo0B copra Toxda u3yueHna B 4 cOopax. [lonmmB — kamenbHOE OpPOIIEHHE B KOKOCOBOM
cyoctpare. Jlnama3oH BapuaOenbHOCTH CpefaHell Maccel miofoB copra 0w 70,1-105,0 r. Bec
3aBUCUT OT pEeXKHMMa MUTAHUS PACTEHUH U YPOBHSA pEryIsaiud (PaKTOpOB MHKPOKIMMATA.
KonuyecTBo ceMsiH B miiofax MU3MEHWIOCh B mpezenax 223—384 1T B 3aBUCHMOCTH OT BPEMEHU
coopa. Camble KaueCTBEHHBIE CEMEHA COpTa BKJIAJa MOJIy4alOTCs U3 CHENbIX II00B B nepuox ¢ 17
1o 27 uroHs.

Abstract. The article describes the nature of variability of economically valuable traits of
sweet pepper Tohfa grown in a greenhouse. The variability of the average weight of fruits of
the Tohfa variety was studied in 4 collections. Irrigation — drip irrigation in the coconut substrate.
The range of variability of the average fruit weight of the variety was 70.1-105.0 g. The weight
depends on the plant nutrition regime and the level of regulation of microclimate factors.
The number of seeds in fruits varied in the range of 223-384 pieces, depending on the time of
collection. The highest quality seeds of the contribution variety are obtained from ripe fruits in
the period from 17 to 27 June.

Knrouesvle cnosa: mnon, copt, OBOIIEBOACTBO, niepen, Capsicum annuum L.
Keywords: fruit, cultivar, vegetable growing, pepper, Capsicum annuum L.

CoBpeMeHHbIE TEITMYHBIC YCTAHOBKH OTIMYAIOTCS MO CBOEMY THITY, YPOBHIO TEXHHUYECKOTO
OCHAIIIEHUS, COBEPUICHCTBY CHUCTEMBI PETYIUPOBAHHUS  MHUKpPOKIMMaTa, APPEKTUBHOCTH
UCIONB3YEMBIX YIOOPEHM, XMMHUECKHX IPernaparoB, XO3sHCTBEHHO-OMOJIOTHYECKUM CBOMCTBAM
KYJIbTUBUPYEMBIX COPTOB M THOPUIOB M JAPYrUM TIOKazarensiM. [JaBHOW crenuduyeckoit
OCOOEHHOCTBIO TEIUIUIl C TUJICHOYHBIM TOKPBITHEM SIBISETCS TO, YTO BHYTPEHHUE (DAKTOPHI
MUKpPOKJIUMaTa (TeMIeparypa W BIaKHOCTh BO3[IyXa) MOTYT PE3KO M3MEHATHCS B 3aBUCUMOCTH OT
BHEITHUX  KIUMAaTUYeCKUX ycioBud. Tak dYTO B  3aBUCUMOCTH OT  CHEIUPUIESCKON
TEPMOPETYIHPYIOIIEH cTOCOOHOCTH PO/a, COpTa WU THOpHUIa paCTCHH, BRIPAIIEHHBIX B TEILIUIIE,
M3MEHSIETCS MX CIIOCOOHOCTh TOBAPHOM W CEMEHHOW MPOMYKTUBHOCTH. B cTpaHax, Tae pa3BUTO
TEIUIMYHOE OBOILIEBOJCTBO, CYIIECTBYET OOJbBIIOE KOJUYECTBO COBPEMEHHBIX TEXHOJIOTUN
BbIpamuBanus [1-3].

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 130


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

OngHuM W3 OCHOBHBIX PAcCTEHUH, BBIpANIMBAEMBIX B TeIuHIax AsepOaiipkaHa, SBISETCS
cragkuii neper,. Ha mpoTspkeHWH MHOTHX JIET 3/1€Ch MPOBOAMIIMCH MCCIEIOBAaHUS MO TEXHOJIOTUU
CCJICKIINM W BBIPAIIMBAHUS CJIAJKOTO Tepla, ObUIM CO3JaHbl TNEPCIEKTUBHBIE YUCTHIC JIMHUH,
BBIOpAHBI MOIXOISAIINE TSI MECTHBIX TIOYBEHHO-KIIMMATHICCKUX YCIOBUN COPTOOPA3IIBI CIAIKOTO U
TOpPbKOro Tmepua, pa3paboTaHbl HUX LEHHbIE XO3AWCTBEHHbIE MPHU3HAKK M OUOJIOTHYECKUE
ocobenHoctu [4, 5].

ITo knaccudukanuu crankuii nepeu (Capsicum annuum L.) nenutcs Ha 13 pa3sHOBHIHOCTEH,
KOTOpPBIE OTHOCATCS K KYIBTYPHBIM KPYIHOIUIOAHBIM coptaM var. drossum (1), Sendt,
JUMHHOILIONHBIE — var. longuim (DC) Sendt. u AIMHHO MIOJHBIM, HO C TYIBIM KOHYHUKOM ILIOAA
— copt var. acuminatum (Finger). IlogpobHoe u3yueHUEe KaYECTBEHHBIX MapaMEeTpOB MpH
Pa3IMYHBIX CIIOCO0aX BBIPANIUBAHUS M MPHU MCIIOIB30BAHIH HOBBIX TEXHOJOTHH OMMCaHO B paboTax
3a TIOCJICHHUE TOMABI Y pssia 3apyOexHbIX yueHbix [6—9]. B pabore Zhang Q. (2020) npuBoasitcs u
COXpPAaHHOCTh Ka4€CTBEHHBIX MOKa3aTesiel npu KoHcepBrupoBanuu nepua [10].

Copr Toxda, BrmepBble pallOHUPOBAH U3 KOJUIEKIMOHHBIX OOpa3llOB MECTHBIX COPTOB,
CO3JIaHHBIX JUIS TEIUITMYHBIX YCIOBHH, ObUT BBIIENICH Kak OCOOCHHO IICHHBIM 3a €ro BBICOKYIO
QIaNTallMOHHYIO0 CIIOCOOHOCTh, MPOMYKTUBHOCTh M YCTOMYMUBOCTH K BO3JICHCTBHIO CTPECCOBBIX
(akTOpOB OKPYKAIOLIEH Cpebl.

Cnaakuii mepery sBiIsSeTCd IEHHBIM OBOILIHBIM pPACTEHHEM, a TaKXKe He3aMEHUMbIM
JICKapPCTBEHHBIM, TIPSIHBIM PACTCHHEM U CHIPhEM Il KOHCEPBHOW MPOMBIILICHHOCTH. Ero mrossr
COZIEpIKaT Ba)KHBIC JIJII OPTaHM3Ma 4ejoBEeKa BOAHBIC yrineBonbl (4,6—5,7%), 6enku (1,3%), caxap
(3,0-4,4%), uemmronosy (3,7-4,0%), sutamunst C, PP, A, xene3o u npyrue Bemecrtsa [3].

CornacHo MOCJHEIHUM JIUTEPATypHBIM JaHHBIM, JIIOJU, KOTOPHIE MOCTOSHHO YHOTPEOISIOT
CBEXKHI ITEPEeI U €ro KOHCEPBBI, PEAKO OOJICIOT CePACYHO-COCYIUCTHIMU 3a0o0neBanusmMu [11-14].

Mamepuan u memoouxa

B TennuuHBIX YCIOBMSX C IUIEHOYHBIM IOKPBITHEM B KOKOOMTOBOW KyJIbType IPOBEIEHO
UCCIJIEJOBAHUS TOBAPHOW U CEMEHHOMN MPOJYKTUBHOCTU MECTHOI'O COpPTa CJIaJKOI0 Nepla, U3y4eHbl
IICHHBIC X033 CTBEHHBIE IMPU3HAKN W BaXHBIC OHMOJIOTMYECKHE OCOOEHHOCTH MECTHOTIO copTta
Toxda. B xome wuccrnemoBanuii OblIM HM3ydeHbl MOpdOMETpHUYECKHE IOKa3aTelud OTOOpaHHBIX
SIIUTHBIX PACTEHUH U IJIOJOB, ONpeieieHa CTENEeHb UX COOTBETCTBUS TPEOOBAHUSAM BHYTPEHHETO U
BHCIIHCTO PBIHKA.

B nepuon Bereranmu ObLIM TpOBENEHBI (DEHONOTHYECKUE HAOTIONCHUS] HaJ PAaCTCHUSIMH,
OIpeseNIeHbl MPOJODKUTENILHOCTh PEMpPOAYKTUBHBIX (a3, MIoAopoaue LBeTKoB. OmnpernencHue
apaMeTpoB Mepla, a Takke (PAKTOPOB, BIMSIOMIMX HA €ro Pa3BUTHE MPOBEICHO C IOMOILBIO
npubdopoB SOEK, pH-Meter, BcnoMmorarenbHoro MukpomeTpa u jrokcmerpa Testo 540.

Ananuz u obcyscoeHue pe3yibmamos uccie008aHus

Bapuanus M3MEeHYMBOCTH cpefHed Macchl IuojoB copTta «Toxda» n3ydeHa 3a mnepBble 4
cOopa B TEIUIMYHBIX YCJIOBHSX, NPHU IOJMBE METOJOM KaleabHOIO OpPOILEHHs BBIPAILCHHBIX B
KOKOCOBOM cyOcTpare. Pe3koe m3MeHeHue cpeaHeil Macchl MI0JJa BO MHOTOM 3aBHCHUT OT YPOBHS
00€eCreueHHOCTH PACTeHUH MaKpo- U MHKPOAJIEMEHTAaMH B COOTBETCTBUHU C MX MOTPEOHOCTHIO, a
TaK)Xe OT MOAJAEP)KAHHSA B HOPMAJIBHOM DPEKUME TEMIEPATYpbl U BIAXHOCTH BHYTPHU TEIUIULIBL.
Campbie kpymabie mwionasl (97,0 u 105,0 r) ObLTM MOMYYEeHBI BO BpeMsl MEPBOTO U BTOPOro cbopa
(27 urons u 8 urons). B mocnenyrouue narel coopa — 18 u 27 urons, cpeHss Macca IUIoI0B copTa
Toxda ymensmmnace A0 87,5 u 70,1 . OCHOBHOM NpUYMHON TAaKOTO CHUKEHHSI MacChl TJ10/1a CTajI0
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CJIMIIKOM OOJIBIIIOE TMOBBIIIEHUE TEMIEepaTypbl BO3AyXa U €1a00ro OXJIaXKACHHUS] BHYTPH TEIUIULIBI
n3-3a c1aboit pabOThI CHCTEMBI.

B rtemnuiie B TeueHue MIMTEIBHOIO BPEMEHHU H3-3a TOTO, YTO TEMIleparypa Bo3ayxa Oblia
BBIIIIE HOPMBI, HE TOJIbKO YMEHBIIMIACH CPEIHSS Macca IUIOI0B, HO M U3MEHUIIACh HOpPMa BBIXO/A
cemsH. B mepuon mepBbix Tpex cOopoB (¢ 10 uroHS 1o 9 ui0isA) KOIMYECTBO CEMSIH B IUIOAAX
yBeMuWiIoch A0 226—358 mt. u 384 mT. OCHOBHOM NPUYMHOM 3TOTO CTAJI0 CBOEBPEMEHHOE U
MpaBUJIbHOE MUTAaHUE PACTEHUN CMECBHIO MUTATEIBHBIX pacTBOopoB. Ho mpu mocnenyrommx 4 u 5
coopax (20 urornst, 10 aBrycra) ypoBeHb BBIXOJa CEMSH U3 TUIOAOB CHU3MICA ¢ 281 mt. 1o 223 mirt.
[TprurHOI TaKOTO CHUKEHHUS CTANI0 CHUKEHHE (DOTOCUHTETUYECKON aKTHUBHOCTH PACTEHUH B CBSI3U
¢ OONBLIMM IOBBIIIEHUEM TEMIIEpaTyphl BO3ayxa BO BHelIHel cpee (Ha 28-30%) u ocnabieHuem
METabOIMYECKIX MPOIECCOB B TUCThsX (Pucyrnku 1-3).
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Pucynok 1. BapuabenbHOCTh CpefHel Macchl IonoB copta Toxda mo ypoxkainoctu (AsHUNO,
2019)
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Pucynok 2. KonmndecTBo ceMsiH B OJHOM IIJIOJE cOpTa loX(a B 3aBUCHMOCTH OT BpPEMEHH cOopa
(AsHHNHO, 2019)
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N3y4das xonuuecTBO CeMsH B PENPOAYKIMH | T, N3BJICUEHHBIX U3 COOPAHHBIX B pa3HOE BpeMs
IUIOZIOB, CTaJIO SICHO, 4TO HauOoJjplee KoimudecTBO ceMsH (177 mT.) ObUIO MOTY4EeHO M3 CIIENbIX
IJI010B, cpopMHUpOBABIIMXCS B Tiepuon ¢ 8 mo 18 urons, a Haumenbiiee — 137 mr. B mepuox ¢ 10
no 27 nueir (Pucynox 1). MaTepecHo, uto kommuecTBo ceMsH (166—164 mryk) B momax 2 u 4
coopa (1828 utonst) OBLIIO MPUMEPHO PABHBIM KOJIMYECTBY.
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Pucynok 3. KommuectBo cemsn (AsHUUO, 2019), coaepxkamuxcst B 1 T CeMEHHOT0 pa3MHOXKEHHUS
wionoB Toxda, coOpaHHBIX B pazHOe BpeMs: MepBbIi cOOp — 27 HIOHS; BTOpPOW — 8§ HIOINS; TPETUH —
18 wronst; yeTBepTHIN — 28 WIONA

Wtak, naHHble O XO3SIMICTBEHHO-OMOJIOTMYECKUX OCOOEHHOCTSIX COpTa CJlaJKoro mepua,
CBUJETEIBCTBYIOT O CIEIYIOIIEM:

1. lnanazoHn BapuaOelbHOCTH cpemHed Macchl 1miogoB copra (70,1-105,0 r) 3aBucuT ot
peXHMMa MUTAHUS PACTEHUI U YPOBHS PEryIsaiuy (pakTOpoB MUKPOKIMMATA;

2. KonmnyecTBO ceMsiH B IIOAaX M3MEHWIIOCH B mpeaenax 223-384 mT. B 3aBUCHMOCTH OT
BpEMEHM cOOpa, 3TOT II0Ka3areslb HMMEET Ba)KHOE IPAKTUYECKOE 3HAUEHUE B OpraHu3aluu
NIEPBUYHOTO CEMEHOBOJICTBA COPTA;

3. CaMble Ka4eCTBEHHBIE CEMEHA COPTa BKJIAJa IOJIY4ar0TCsl U3 CIIEIBIX TUIOL0B B epuof ¢ 17
no 27 utoHs. Takue cemMeHa MOXXHO (OpPMHpPOBaTh, 00Ja/1asi BHICOKMUMHU IOKa3aTeIsiMU KauecTBa
nocesa u npu pazmMuokenuu 1 v cemstH 137—150 mT. cemsin.
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AGRIS F30

AAHAMHMKA BOJHO-TEMIIEPATYPHOI'O PEZKMMA
OCHOBHBbBIX TUITIOB I104YB IIUPBAHCKOMU CTEIIN ASEPBAUKAHA

O©OManadghosa A. M., kano. c.-x. nayk, Uncmumym nousoeedenus u acpoxumuu HAH
Asepbatiodcana, 2. Baky, Azepoaiioxcan, arzu.manafova.67@mail.ru

DYNAMICS OF WATER-TEMPERATURE REGIME
OF THE MAIN TYPES OF SOILS OF THE SHIRVAN STEPPE OF AZERBAIJAN

©Manafova A., Ph.D., Institute Soil Science and Agrochemistry of Azerbaijan NAS,
Baku, Azerbaijan, arzu.manafova.67@mail.ru

Annomayus. PaccMoTpeHsl (U3HYECKHE, XUMHUYSCKHIE U TEMIIEPATYPHBIC PEKUMBI U CBOMCTBA
nouB [lIupBanckoit crenu. [Ipoanann3upoBaH COJIEBOM COCTaBa MOYB M OINpPEACNICHa MPUTOAHOCTh
WX UCHOJIb30BaHUs B 3emienenui. KoahuunueHT TernonpoBOJHOCTH MEHSIETCS B TEUEHUU CYTOK
HE CYIIECTBEHHO. OJTOT TMOKa3areiab OMM30K K TMOKA3aTeNI0 TEIUIONPOBOJHOCTH B CEPO3EMHO-
JYTOBBIX I0YBax. Bia)KHOCTh MOYBBI B MAXOTHOM cjoe cocTaBuia 22-24%, a B 3acylLIUBbIE
nepuoasl — 10—11%. B 3umHuMiA nepuos BiIaXHOCTh MOYBBI cocTaBmiia 26—28%. B 11e510M, mOUBBI
SIBJISIFOTCSI TIPUTOJTHBIMU JIJIsI CEIBCKOTO XO3SMCTBA, JJIs BBIPAIIMBAHMS PsJla OBOLIHBIX U 0aX4eBBIX

KYJIBTYP.

Abstract. Physical, chemical and temperature regimes and properties of the soils of
the Shirvan steppe are considered. The salt composition of soils is analyzed and the suitability of
their use in agriculture is determined. The thermal conductivity coefficient does not change
significantly during the day. This indicator is close to the indicator of thermal conductivity in
sierozem-meadow soils. The moisture content of the soil in the arable layer was 22-24%, and in dry
periods — 10-11%. In winter, soil moisture was 26-28%. In general, the soils are suitable for
agriculture, for the cultivation of a number of vegetables and melons.

Knioueswvie cnosa: crens, nousa, lllupsan, AzepOaiikaH, MI010poaue.
Keywords: steppe, soil, Shirvan, Azerbaijan, fertility.

W3yueHne MOYB HU3MEHHBIX TEPPUTOPHH, OCOOEHHO MOJBEPKEHHBIX AaHTPOIIOTEHHOMY
BO3ICHCTBHIO, SIBJISIETCS aKTyalbHBIM Bcerna. Jlerpananus mo4ys paBHUHHBIX TEPPUTOPUH, OLIEHKA
UX IUIOIOPONUS, ONpPEeIeHNE BOAHO-(PU3NYECKUX CBOMCTB U T. I. — 3TO MPOLIECCHl U CBOMCTBA,
KOTOPbIE ONPEJEIISIOT IJI0A0POANE U AIPPEKTUBHOCTD CENbCKOX03IMCTBEHHBIX 3eMenb [ 1—4].

HccnenoBanus nposogwinchk Ha teppuropun Illupsanckoit cremu. IllupBaHckas crenms,
SBJISISICH YAaCThIO PAaBHUHHOTO IpocTpaHcTBa Kypa-ApakCHHCKOM HU3MEHHOCTH B A3sepOaiipkaHe,
pacrionoxxeHa Ha JieBoOepexxbe Kypel ¢ reorpaduueckumu koopaunatamu 40°14'59" c. m. wu
48°00'00" B.a. cocTtaBisis HaWOOJBINYIO TUIOMIAAL CPEOU BCEX paBHUH Bxoasmmx B Kypa-
ApakCHHCKYIO HU3MEHHOCTH [5—8]. B Tabmure 1 mpuBeaeH coiieBoi COCTaB OCHOBHBIX THITOB IOYB
CTEIH.

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 136


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

Tabauma 1
COJIEBOM COCTAB OCHOBHBIX TUITOB ITOYB ILIMPBAHCKOM CTEIIN, %

Iybuna, cm CO; HCO, Cl SO, Ca Mg Na+K Cymma
conei
Cepo-kopuunesvie (KaumaHogwle) nouswl
0-36 — 0,049 0,009 0,031 0,016 0,005 0,010 0,120
36-63 — 0,039 0,004 0,080 0,027 0,004 0,017 0,171
63-100 — 0,039 0,004 0,099 0,018 0,011 0,023 0,194
100-129 — 0,045 0,004 0,077 0,028 0,004 0,018 0,175
129-165 — 0,043 0,009 0,062 0,025 0,005 0,012 0,156
Jly2060-cepozemmvie nouevl
0-27 — 0,037 0,009 0,139 0.039 0,011 0,021 0,256
27-55 — 0,039 0,004 0,043 0,011 0,007 0,012 0,116
55-88 — 0,043 0,004 0,063 0,023 0,005 0,012 0,150
88-136 — 0,037 0,004 0,067 0,018 0,009 0,009 0,147
Ceposzemmno-ny2o6vie nouevl
0-18 — 0,061 0,018 0,069 0,018 0,048 0,031 0,206
18-37 — 0,043 0,075 0,350 0,045 0,015 0,151 0,679
37-72 — 0,039 0,093 0,760 0,093 0,048 0,240 1,273
72-91 — 0,030 0,106 0,924 0,116 0,044 0,306 0,526
91-165 — 0,037 0,089 0,919 0,111 0,034 0,318 0,508
JIy2060-b6010muble nouswl
0-27 — 0,054 0,049 0,405 0,080 0,041 0,077 0,705
27-63 — 0,052 0,027 0,207 0,057 0,007 0,057 0,407
63-98 — 0,054 0,027 0,181 0,046 0,016 0,041 0,364
3aconennvie nouswvi
0-19 — 0,024 1,260 5,030 0,234 0,655 1,725 8,929
19-57 — 0,021 0,133 0,935 0,134 0,057 0,281 1,561
57-72 — 0,021 0,155 0,948 0,134 0,057 0,301 1,616
72-110 — 0,021 0,080 0,353 0,029 0,019 0,158 0,660
110-132 — 0,018 0,137 1,076 0,177 0,044 0,324 1,740

Temmeparypa MOUYBEHHBIX TOPU3OHTOB XapaKTEPU3Ysl TETIO00ECTIEUEHHOCTD MMOYB, BBICTYIAET
KaK OCHOBHOM IOKa3aTellb €ro TEIJIOBOTO peXuMa. YCTaHOBJIEHA Tpajalus MpOU3pacTaHusl CeMsH
3epHOBBIX KynbTyp: min — 0-5 °C, optimum — 25-31 °C, max — 31-37 °C, nns XJ0m4aTHUKA:
min — 12-24 °C, optimum — 37-44 °C u max — 44-50 °C, 4T0 COOTBETCTBYET TPOIMTUYECKOMY U
cyOTponuueckomy mosicy [8].

[Ton TennoBBIM PEXUMOM MOAPA3ZYMEBAETCA COBOKYNHOCTH MOCTYIAIOIIEH, PacCEessHHON M
OTPaXEHHOM OT TOJACTHJIAIONIEH MMOBEPXHOCTH HSHepruu. OH ompenensercss OomnpeaeIeHueM
TEMIIEpaTyphl B PA3JIMYHBIX CIIOSIX TTOYBBI U BPEMEHU CYTOK U BETETAIlMU PACTCHUH.

CpenneronoBas Temneparypa Bo3ayxa 3a 2017-2019 rr. cocraBuna 15,9 °C, a B 2016 r. —
18,2 °C. MakcuMasnbHble U MUHUMAaJIbHbIE 3HaUeHus1 Temneparypsl B 2018 r. — 29,7 °C u 3,0 °C, B
2015 1. — 37,5 °C (04.08) u 6,4 °C (24.02); B 2016 7. — 28,1 °C (22.08) u 4,7 °C (08.02).

OTtHocuTenbHas BIaXHOCTh Bo3ayxa B 2014 r. — 76%, npu stoM max — 98% (28.11), min
— 48 (22,07%); 2015 . — 78%, max 95 (22,12%), min — 42(25,07)%; 2016 . — 74%, max —
96(14.02)%, min — 39 (19.08%). KonmuuecTBO 0CaakoB COIIACHO IO TOAaM COCTaBMIO 296,2 MM,
301,3 mm u 198,5 mm (3a [-IX).
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Kak cnemyer u3 PucyHka 1 pasHuma Mexay Temmeparypod BO3ayXa M MOYBOM B 3MMHHE
BpemeHa coctanisitoT 0,8—1,0 °C, a B ternue ce3oHbl — 8—10 °C. Ecnu TeMneparypa mouBbl 3MMOM
cocrasiseT 4,4—4,2 °C, To B 1eTHHE ce30HBl — 34-35 °C.

Teymeparypa,°C

400
350

300 -

15,0
100 -
5.0

00 -

Texmepatypa mouBH

Terurrparwia BOCus e

Pucynok 1. 'omoBo# X0 TeMneparypsl BO3ayXa U OB

[Ipu u3ydyeHunn TernaooOMeHa B oYBe ObLI ONpeIeieH Mepexo/] Temia ¢ OJHOW YacTH MOUYBHI B
npyryto. IlpoBeneHo 30HAMPOBAHME C IIEJIBI0 ONTHUMHU3ALMM KOHTAKTa MEXIY ITOYBEHHBIMU
gactunamu. Kak cienyer u3 Tabmui 2 u 3, — B pa3InyHOE BPEeMs CYTOK IMPOUCXOAUT U3MEHCHHE
KaK IJIOTHOCTH, BIQXKHOCTH TOYB, TaK U KO3(pPHUIIMEHTaX TEIJIONPOBOAHOCTH.

Tabmuma 2
N3MEHEHHWE KOO®DUIIMEHTA TEIIJIOITPOBOAHOCTU HA TOPHO CEPO-KOPUYHEBBIX

[TIOYBAX B 3ABCUMOCTH OT IJIOTHOCTH U BJIAJXHOCTHU ITOUB, Ax10* kan. cm * cex * °C*

Yucno u epemst Inyouna, cm Ilnomnocme, Brasicnocm, Koaghgh. mennonposoonocmu,
o/en’ % 2x10% kon em t cex P °C!

05.06.2008 10 1,17 14,22 10,3
08.00 20 1,23 14,53 10,7
30 1,30 15,14 11,2

40 1,31 16,42 12,1

05.06.2008 10 1,22 13,21 10,2
12.00 20 1,34 14,12 10,8
30 1,39 15,13 115

40 1,43 16,41 12,2

05.06.2008 10 1,23 13,22 10,3
16.00 20 1,35 14,13 10,7
30 1,40 15,14 11,2

40 1,45 16,42 12,1

05.06.2008 10 1,22 13,21 10,2
20.00 20 1,34 14,12 10,8
30 1,39 15,13 115

40 1,43 16,41 12,2
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Tabmuma 3
MU3MEHEHUE KOY®OULIMEHTA TEIUIOIIPOBOJHOCTU HA CEPO3EMHO-JIYT'OBBIX IIOUBAX
B 3ABUCUMOCTHU OT IUIOTHOCTH U BJIAXKHOCTU TTOYB Ax10* kan. cM 1 cex * °C*

Yucno u epemss  I'nybuna, cm Ilnomnocms,  Brasicnocms, % Koagpg. mennonposoonocmu,
olem® 2x10" kon em t cext °C?

06.06.2008 10 1,23 10,22 10,3
08.00 20 1,35 10,13 10,3
30 1,40 12,14 11,1

40 1,45 13,42 12,4

06.06.2008 10 1,22 10,21 10,2
12.00 20 1,34 10,12 10,4
30 1,39 11,15 11,2

40 1,43 12,41 12,3

06.06.2008 10 1,23 10,20 10,1
16.00 20 1,35 10,33 10,5
30 1,40 11,14 11,2

40 1,45 12,42 12,2

06.20.2008 10 1,22 10,21 10,2
20.00 20 1,34 10,32 10,4
30 1,39 11,13 11,2

40 1,43 12,41 12,2

Tak, Ha TOPHO CEPO-KOPUUHEBBIX I0YBAX MpH IIOTHOCTH 1,17 r/em® m BraxuocTH 14,22%
(10 cm) B paHHee Bpemsi CYTOK, KOA(POUIMEHT TEIJIONPOBOAHOCTH MPU IUIOTHOCTH TOYB
1,31 cocraBnsier 10,3. B 310 ke Bpems Ha mnyoune 40 cM, ripu miotHoctu 1,31 r/eM’ U BIakHOCTH
16,42%, k03¢ UIHEHT TeIIIONPOBOAHOCTH cocTasisieT 12,1.

B mmesroe Bpemsi (16-00) mpu mmotHocTH mouB 1,23 r/cm’ u BmaxkHOCTH mOuB 13,22%
(10 cm), xoadduimeHT termionpoBoaHocTu cocrapnser 10,3, a va rmyoune 40 cm, — 12,1. Kak
CIIeZlyeT U3 Pe3yAbTaTOB UCCIEAOBAHUN KOA(PPUIIMEHT TETIONPOBOAHOCTH W3MEHSETCS B TEUCHUE
CYTOK HE€ CYIIECTBEHHO. DTH MOKAa3aTEeIM OKa3aJUCh JOBOJBLHO CXOKUMHU U OJIM3KUMH B CEPO3EMHO-
JYTOBBIX TIOYBAX, MPU OAMHAKOBOW TUIOTHOCTH TOYB, HO HECKOJIBKO HU3KHUX 3HAYCHUSIX BIAKHOCTH
MOYB.

Jlna nenecooOpa3HOro MCMOIB30BAHUS MOYB U MOTYYSHHS BHICOKHMX U YCTOWYUBBIX YPOKAeB
CEJIHCKOXO03SMCTBEHHON MPOJAYKIIMKM HEOOXOAMMO MPABWIHHOE YPEryIHMPOBAHUE BOJHOTO PEKUMA
nouB. [1o7 BOAHBIM pEeXUMOM TOIPA3yMEBAETCS COBOKYIMHOCTh BCEH MOCTYMAIOIIEH BJIard B MTOYBY,
€ro MUrpaius, 3aJaep>KiBaHUe B MOYBEHHBIX TOPU30HTAX U pacxof. VMICTOUHHMKOM Biard B MOYBax
ABISIOTCA aTMOC(epHbIe OCAAKH, TMOCTYIJICHHE BOABI M3 HIDKEIEKAIIUX TPYHTOBBIX BOI H
opomenue. [locTtynaromias B TMOYBY BOJA, HAXOASCh B TOCTOSHHOM JBHKCHHH, IOTJIOIIAETCS
pPaCTEHUSIMH, UCTIAPSETCS U MUTPUPYET B HUKHUE CIIOU TTOYBHI.

B nccnenyempix mouBax B 3aBHCHMOCTH OT BETETAIMOHHOTO MEPUO/Ia PACTEHUH, BIAXKHOCTD
MOYBBl U3MEHSETCS C MPUMEHEHUEM OpolIeHus. B naHHOM ciiydae mocie MpoBEJECHHUS TOJIHBOB,
BJIQYKHOCTbH IOYBBI B IMAXOTHOM cJlo€ cocTaBuia 22—-24%, a B 3acyuuiuBblie nepuojasl — 10-11%. B
3UMHHUE TIEPUOJIBI B PE3ybTaTe MOHKEHUS TEMIIepaTyphbl, YMEHbBIIIACTCS M UCMIApEHHUE, B CBS3U C
YeM BIIAXKHOCTb IMOYBHI cocTaBmiia 26—28%.
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AGRIS L20

AGRICULTURAL IMPORTANCE OF Scarabaeidae (Coleoptera) DISTRIBUTED
IN SUGAR BEET AGROECOSYSTEMS

©Gazi S., ORCID: 0000-0002-9378-4283, Institute of Zoology of Azerbaijan NAS,
Baku, Azerbaijan, seligeqaziO8@gmail.com

CEJIbCKOXO3S1ICTBEHHOE 3HAYEHUE IJIACTUHYATOYCBIX (Scarabaeidae,
Coleoptera), PACIIPOCTPAHEHHBIX B ATPOOKOCHCTEMAX
C CAXAPHOM CBEKJIOHN

©rI'a3u C. I'., ORCID: 0000-0002-9378-4283, Hncmumym 300n102uu HAH Azepbatiosxcana,
2. baxy, Azepbaiioscan, seligeqazi0S8@gmail.com

Abstract. In 2013-2018, the spread of 11 species (A4nisoplia austriaca (Herbst, 1783),
A. segetum (Herbst, 1783) = Chaetopteroplia segetum (Herbst, 1783), Amphimallon solstitiale (L.,
1758), Cetonia aurata (L., 1758), Epicometis hirta (Poda, 1761) = Tropinota hirta (Poda, 1761),
Melolontha melolontha (L., 1758), Miltotrogus aequinoctialis (Herbst, 1790), Oxythyrea funesta
(Poda, 1761), Pentodon idiota (Herbst, 1789), Polyphylla olivieri (Castelnau, 1840), Rhizotrogus
aestivus (Olivier, 1789)) belonging to 10 genera (Amphimallon Latreille, 1825, Anisoplia
Schonherr, 1817, Cetonia Fabricius, 1775, Melolontha Fabricius, 1775, Miltotrogus Reitter, 1902,
Oxythyrea Mulsant, 1842, Pentodon Hope, 1837, Polyphylla Harris, 1841, Rhizotrogus Latreille,
1825, Tropinota Mulsant, 1842) of Scarabs (Scarabaeidae) family of Beetles group has been defined
in the stationery fields during the studies in the agroecosystems of Aghdash and Imishli which are
the main districts of Azerbaijan planting the sugar beet. During the research’s, detailed information
has been collected on the spread, growth dynamics and the damaging effect of 11 species in
the agroecosystem. It has been defined that although there is no mass increase and sharp damage
between the species during the research years, the monitoring about the number and growth of them
should be regularly carried out. However, each species can cause serious damage to the farms
during mass growth. Therefore, it is essential to carry out the monitoring constantly in
the agroecosystem. The results obtained from the research can be used during the preventive
measures for the pests.

Annomayua. V3ydyenue pacnpoctpaHeHus 11 BunoB (Anisoplia austriaca (Herbst, 1783),
A. segetum (Herbst, 1783) = Chaetopteroplia segetum (Herbst, 1783), Amphimallon solstitiale (L.,
1758), Cetonia aurata (L., 1758), Epicometis hirta (Poda, 1761) = Tropinota hirta (Poda, 1761),
Melolontha melolontha (L., 1758), Miltotrogus aequinoctialis (Herbst, 1790), Oxythyrea funesta
(Poda, 1761), Pentodon idiota (Herbst, 1789), Polyphylla olivieri (Castelnau, 1840), Rhizotrogus
aestivus (Olivier, 1789)), orHocsmuxcs k 10 pomam (Amphimallon Latreille, 1825, Anisoplia
Schonherr, 1817, Cetonia Fabricius, 1775, Melolontha Fabricius, 1775, Miltotrogus Reitter, 1902,
Oxythyrea Mulsant, 1842, Pentodon Hope, 1837, Polyphylla Harris, 1841, Rhizotrogus Latreille,
1825, Tropinota Mulsant, 1842) u3 cemeiictBa [Inactunuaroyceie (Scarabaeidae) mpoBoaunoch B
2013-2018 rr. HccrnemoBanuce arposkocuctemsl Arnmama W Mmunum, KOTOpble SBISIOTCS
OCHOBHBIMHM paiioHamMHu A3sepOaiipkaHa MO BbIpAlllMBaHUIO caxapHOM CBekJbl. bbina coOpana
noapoOHas uH(pOpMALKs O PaCIpPOCTPAHCHUH, TUHAMUKE POCTa M MOBPEXKIAIOIIEM BO3CHCTBUU
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11 BUIOB Ha arposkocucTemy. bbulOo ompeneneHo, 4To, HECMOTpPsl Ha OTCYTCTBHE MAacCOBOTO
YBEIMYECHUS W KOHKYPEHIIMM MEXAYy BHJIaMH B TEUYEHHE MEPHUOAA HMCCIECIOBAaHUN, MOHUTOPHUHT
KOJIMYECTBA M POCTA UX CIEAYET MPOBOAUTH PEryIsipHO. Kaxaplil BUI MOXKET HAHECTH CEPbE3HBIN
yiepd Xo3sUCTBaAM BO BpeMsi MaccoBOrO pocta. [10o3ToMy odeHb Ba)KHO TOCTOSHHO IMPOBOAHTH
MOHHUTOPUHT arpo’KOCHUCTEMBl. Pe3ynbrarhl HCCleAOBaHUNH MOTYT OBITh HCHOJIB30BaHBI IS
npoUIaKTUKU BpeIUTENEH.

Keywords: sugar beet, Scarabaeidae, Coleoptera, Oxythyrea funesta, ecosystem.

Knrouesvle cnosa: caxapnas cBeksa, Scarabaeidae, Coleoptera, Oxythyrea funesta,
HKOCUCTEMA.

Azerbaijan is one of the largest sugar beet consumers, but the demand for sugar has been met
by other countries. Considering this, in recent years, different farms and individual households have
been created for planting the sugar beet that is the main raw material for the production of sugar in
our republic and obtaining big harvest.

To have high productivity in these farms, the special action plan should be provided and
carried out. The detection of insects harmed the plant, the damage rate, biological and ecological
characters, agricultural importance of them and the preparation of effective preventive measures for
them should be considered as the most essential issue in the plan of such complex measures.

For this purpose, the important issues such as growing an ecologically clean product with
minimal use of chemicals that cause the environmental pollutions and damages accumulated in
human and animal bodies should be given more attention.

The species of beetles or chafers (Coleoptera) group are one of the pests caused serious
damage to the gardens, fields, as well as, the sugar beet plants in our republic every year. In our
country, more researchers have conducted major studies by research of the beetles, and have
investigated separate families, their species, systematics, zoo-geographical analysis, etc. [4].

It should be noted that the spread, arithmetic dynamics, biological and phenological
characteristics of the species of this group in the agro-ecosystem of sugar beet are not almost
investigated. Probably, the reason for this is lack of attention to the cultivation and harvest of this
plant in our country in previous years.

After the independence of our country, the demand on the production of sugar, the operation
of sugar factory built in Imishli district led to further expand the cultivation of this plant as a raw
material. As we know, various factors affect the productivity of the sugar beet as every farming
plant. One of these major factors is the protection of plant from the pests. Specially, for this reason,
the study of beetles having impact on the productivity of the plant on agro-ecosystem, clarification
of the economically important species, investigation of growth and arithmetic dynamics and
damage rate of them are more important.

Material and Methods of Study
The studies have been conducted in outdoor and laboratory conditions in 2013-2018. The
laboratory experiences were taken in the laboratory of the Institute of Zoology of Azerbaijan NAS
for Ecology and Physiology of Insects and the specific automatic-controlled thermostats of Applied
Zoological Center and the room conditions. The outdoor experiences were performed in the specific
stationery and individual fields growing the sugar beet in Imishli and Aghdash districts.
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The certain methods accepted in entomology were used in the collection of materials, in
performing the experiments and observations, as well as, in determining the taxonomic
classification of species [11, 15, 19, 23].

PRK lamps were used to study the flight dynamics of nocturnal insects. The arithmetic
operation of obtained results was based on G. F. Lakin and N. A. Plokhinskii methods [16, 18].

Results and Their Analysis

According to the literature, more than 30 thousand species of Scarabs are known in the world
today [1-6, 10, 11, 17, 22]. This family is divided into 2 groups because of feeding with dung and
plants. Phytophagous insects damage the farms feeding with seeds, buds, roots, and other organs of
plants. According to Samadov, only 44 of 132 species of scarabs spread on our republic have been
indicated as the pests of various plants [21].

White-spotted rose beetle (Oxythyrea funesta (Poda, 1761)).

It spreads in Central and Southern Europe, Center of Russia and Southern Europe, western
territories of Kazakhstan, Crimea, Caucasus, North Africa, etc. [14]. A. A. Salmanov has defined
that also these species are the intermediate host of parasites [20]. According to V. A. Alekperova,
white-spotted rose beetle is one of the main pests spread in the north-eastern region of Azerbaijan
and causes mass devastation of vines (mainly annual) [8].

N. N. Ismailzade has noted that the white-spotted rose beetles (Oxythyrea funesta (Poda,
1761)) are widespread in Ganja-Qazakh region and damage the plants in the sunflower fields [1].

Regarding the studies of V. S. Narimanova, the white-spotted rose beetles (Oxythyrea funesta
P.) damage the plants feeding with the flowers of trees in the gardens and wild flowers in the
meadows, in Zagatala, Quba, Absheron districts of our Republic. Also, their larvae lead to destroy
the plants by gnawing their roots [3-5].

Until our studies, the development and activity of these species have not been followed in the
sugar beet agro-ecosystem. Our studies in the stationery fields have indicated that the beetles finish
the hibernation at the end of April and early May. In the second half of May, the female individuals
launch to fertilize and lay eggs. Hatching of larvae from the eggs continues from the end of May to
early June. The larvae feed and become pupas in the fields until the end of September. From
October, the beetles emerging from the pupas go to the winter rest at a depth of 8—15 cm of soil
(Table 1).

As indicated from phenogram, the larvae of white-spotted rose beetles inhabit for a long term
in agro-ecosystem and cause some damages to the plants from the end of May to the end of
September.

However, the beetles feed with the flowers of trees. In the studies, we have observed
repeatedly that beetles feed with flowers of various fruit trees. It should be mentioned that these
species are not observed in agro-ecosystem. It is observed only in the individual farms of Imishli
district (0,1-0,3 larvae in 1m?) and the observations have been conducted on those individuals. The
larvae of these species can make mass damage for sugar beet farms during the mass increase.
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Table 1
PHENOLOGICAL CALENDAR OF WHITE-SPOTTED ROSE BEETLE
(Oxythyrea funesta) (Imishli, 2016-2017)
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Hard back beetle (Pentodon idiota (Herbst, 1789))

In the studies, these species are almost observed in the different cropping fields such as
plantations and gardens.

Both imagoes and larvae of these species are encountered in the stationery fields at the end of
March. After the winter rest in late March, the beetles fertilize in early May and start to lay an egg
in the second ten-day of May. Embryonic development leads in 16—18 days. The first larvae are
seen at the end of May. The first year of the larvae is long, lasting until early October. The second
year of larvae is observed in October. Those larvae continue to grow and go to hibernation until the
spring of the next year. In the spring of the following year, in the second year of the larval growth,
the larvae enter the third age stage and sustain to develop until mid-September. The larvae begin to
become pupas in the second half of August. The pupal stage continues up to two weeks. The beetles
exited from the pupas go to hibernation in 10—15 cm depth of soil without fertilization. The total
development of these species continues up to two years.

As indicated in the phenological calendar, both the larvae and beetles of these species can be
seen in the hibernation areas. The flight of the beetles in the sugar beet agro-ecosystem coincide in
May-June. The larvae damages both the root system and fruit roots during the entire vegetation
stage of the plants at different ages. It should be noted that these species are observed more in the
gardens, vineyards, and fruit-gardens rather than the sugar beet farms. Therefore, considering these
species as the main pest of the sugar beet cannot be right. It is related to their lifestyle, especially, to
their widespread trophic connection. They prefer the perennial bushes and trees.
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Table 2.

PHENOLOGICAL CALENDAR OF THE HARD BACK BEETLE
(Imishli, 2014-2015)
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larvae

April chafer (Miltotrogus aequinoctialis (Herbst, 1790)).

Referring to N. H. Samadov, these species are observed in the southern slopes of the Greater
Caucasus, in the sunflower fields of Shamakhi, Oghuz and Zagatala districts of Azerbaijan [6].

It should be indicated that according to the research of author, it is possible to observe both
the imago and larval stage in the spring.

In the stationery fields, the flight of Miltotrogus aequinoctialis beetles have been observed
from early April to mid-May. The beetles are seen in the different areas- cropping fields, gardens,
and orchards. The female individuals lay 20-28 eggs into soil after the fertilization. Embryonic
development last until 3—4 weeks. The larvae start to emerge at the end of May and at the beginning
of June. They gnaw the roots of different plants, as well as the sugar beet in some cm depth of soil.
In the first year of development, they shed skin and pass to the second age stage. The larvae being
in the second age stage and some imagoes usually go to hibernation. In the following year’s spring,
along with the imagoes in the second age stage, the larvae become active and begin to feed. The
nutrition last until the end of July. The pupation period starts from the beginning of August. The
pupation period lasts from the first half of September. 12—-15% of the individuals going to the
pupation hibernate in this period, the rest hibernate at the stage of young beetles emerging from
pupas. As indicated, these pests go to hibernation at the different stages, so various stages of them
can also be observed in the spring. During the studies on the individuals collected from the sugar
beet fields, it has been defined that the entire development of one generation of these species
conclude in 24-26 months. Thus, the embryonic development lasts from 28 days, the larval
development lasts from 20-22 months, pupation period lasts from 18-22 days, imago period lasts
from 60—65 days.

The mass spread of these species is not observed in the stationery fields during the research.
During the excavations in the fields, especially in the uncultivated parts of the fields, some larvae
and imagoes are discovered, and they are used in the experiments. It is the usual species for the
agro-ecosystem, undoubtedly if the mass development occurs, it can harm the farms seriously. Thus,
the information on the arithmetic dynamics of it in the fields should be regularly collected and
controlled.
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Blossom feeder (Epicometis hirta (Poda, 1761) = Tropinota hirta (Poda, 1761))

This pest belonging to the Epicometis species of the Scarabs family becomes widespread in
France, Italy, Hungary, Greece, Ukraine, the southern Russia, Kazakhstan, Turkmenistan, Suria,
Iran, Caucasus, etc., and makes immense damage to the farms during mass growth [7].

Referring to N. Samadov, these species can be even observed at height 2150 m above sea
level (Nakhchivan AR, Bichanak). It is noted that these species are serious pests and widespread in
the Greater Caucasus region of Azerbaijan [14].

During research in Aghdash district, it is noted that the beetles of this pest feed on the wild
plants (dandelion, white poplar, buttercup, etc.) at the beginning of March.

It should be indicated that the flight of the beetles can coincide from the beginning of August.

The beetles waking from the hibernation start to fertilize and lay eggs in the second half of
March after the nutrition. When the weather is hot, sometimes the larvae of the pests can be
explored in the fields on 8-10 April. Both the imago and larvae harm the plants. Therefore, the
beetles firstly gnaw and destroy the buds, flowers, and leaf-buds, then continue their activities by
passing to the fruits and bushes.

However, the larvae of the pests gnaw and destroy the roots of the sprouts and underground
parts. The mass flight of the beetles in the nature is observed in the second half of May and at the
beginning of June.

The larval development is followed from the second ten-day of April to the end of July. At the
end of July, most of the pupal individuals go to hibernation at that stage. Although the less of the
individuals emerge from pupa, they inhabit those cocoons until the spring of following year.

It should be noticed that the beetles usually lay their eggs on the open, uncultivated fields
with a lot of grass and bushes, so they don’t have food problem when the larvae emerge.

Even if these species are found in the agro-ecosystem individually during the studies, any
serious damage to the sugar beet is not indicated.

Rose chafer (Cetonia aurata (L., 1758))

These species belonging to the Scarabs family spread in Sheki-Zagatala, Shamakhi-Gobustan,
Quba-Khachmaz, Ganja-Dahskesan, Nagorno Karabakh, Lachin-Kalabajar and Shirvan regions of
Azerbaijan [10].

Several researchers noted that these species are the serious pest of the various cropping plants
and they inhabit the different agro-ecosystem [13].

However, any information on its activity in the sugar beet agro-ecosystem is not given. The
first study of growth dynamics and damage rate of these species was made by us in the individual
farms in Aghdash district. However, no information on its activity in the beet agrocenosis has been
provided.

Regarding the observations, these species go to hibernation at 2 stages: both at the stage of
adult larvae and at the stage of adult beetles. As the hibernation is at 2 stages, different adult larvae
of them, as well as the adult beetles can be observed in the fields with trees and bushes and in the
nature during the entire vegetation period.

The individuals going to the hibernation in the imago period become active from the second
half of March. They fertilize after feeding with the flower and nectars of the different wild plants.

The female individuals lay their eggs on the fields with more humus at the end of April, at the
beginning of May. The process of laying eggs continues until the end of June. The first larvae exit
from the eggs at the end of May. The growth of the larvae proceeds in 30-60 days. In July, the
single pupas are observed. The pupation period lasts mainly until mid-September. Although the
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beetles exit from the pupas at the end of August and in September, they go to hibernation without
reproducing until the spring of the following year.

During the studies, this pest is often observed in the uncultivated fields, but they are found
rarely in the sugar beet agro-ecosystem, mass growth and damage rate are not noted.

Polyphylla olivieri (chafer) (Polyphylla olivieri (Castelnau, 1840))

There is information on the observation and the damage rate of this pest in the different
regions of our country in the works of several authors [10].

According to N. Ismailzade, the flight of the beetles of these species lasts from second half of
May to mid-August in the sunflower fields of Ganja-Qazakh region depending on the climate. The
mass flights are observed from the second half of June to the end of July. The female adults lay
their eggs in depth of 10-15 cm of soil. The embryonic development continues in 3—4 weeks [1].

During the research, the beetles of these species are seen individually in the first ten-day of
May (8.05.17) in the agro-ecosystem. The larvae are also observed at the end of July, at the
beginning of July. The entire development of one generation ends in 2,5-3,0 years. Considering that
they coincide rarely in the sugar beet fields, they inhabit mainly in the sandbanks and the
development of the generation lasts several years, it can be realized that these species is not
dangerous for the agro-ecosystem. Certainly, if mass growth doesn’t occur.

Summer chafer (Amphimallon solstitiale (L., 1758))

The depth in soil is about 14—15 cm for the larvae. In this depth, sometimes 1-2 larvae can be
seen in 1 m” of field. The number of the larvae are mostly observed in the fields with bushes and
trees and in biotopes next to them. It is related to the abundance of food resources as a polyphagous
species.

Their hibernation happens mainly at the larval stage. In early spring, the larvae begin to feed
and activate in the second half of March, 10-15 days after feeding, they turn into pupas in the first
half of April. The flying of first beetles from the pupas happen in the first ten-day of May and lasts
from the second ten-day of June. The mass flight of the beetles occurs in late May and early June.

The upper wings (elytron) of the beetles exiting newly from the pupas are fragile, soft and
whitish, and 4-5 hours later these wings become darker and turn into their color.

In early June, the first eggs of the beetles can be seen in the agro-ecosystem. The eggs were
laid individually in 5-8 cm depth of soil. The development of the eggs ends in 14—18 days. The first
larvae begin to emerge from 15-16 June, and this process lasts from the second half of July. The
larvae shed their skin, feed in the second age stage and go to hibernation at the end of August and in
early September. In the spring of following year, the larvae wake from the hibernation and begin to
feed. In June, the larvae shed their skin again and go to hibernation from late September, at the third
age stage. The larvae waking from hibernation feed actively the next year and enter to the pupation
period from the beginning of April. The pupation occurs in 8—15 cm depth of soil and lasts until 34
weeks. The beetles emerging from the pupas can live only for 5-6 weeks (Table 3).

As indicated in the phenological calendar, the total growth of one generation of summer
chafer concludes in two years. The larvae in the III and II age stage go to hibernation. As the growth
period of the larvae is long (20—22 months), if mass growth of these pest occurs, it can cause serious
damage to the farms in all periods of vegetation.

Brown colored beetle (Rhizotrogus aestivus (Olivier, 1789))

It is mesophilic species; the flight of the beetles is observed from early April to mid-June. The
total growth of one generation is about 2,0-2,5 years. The eggs laid from the spring of 2014 turn
into beetles in the autumn of 2016.
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The hatched larvae in the first year turn into pupas at the end of the second year. The beetles
hatching from pupas go to hibernation until the spring of the following year in that area.

The beetles mainly fly after the sunset. They hide under any substrate or soil in the daytime.
They can be mainly observed over the flowers in the fruit gardens.

They lay their eggs on the fields with full of humus and next to the roots of trees and bushes.
The growth of the larvae lasts until 2 years. They are seen rarely in the sugar beet fields. Therefore,
it is not considered as the serious pest. In case they don’t have food resources during mass growth,
they can cause serious damage to the sugar beet fields.

Table 3
PHENOLOGICAL CALENDAR OF SUMMER CHAFER
(Aghdash 2014-2016)
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Note: (i) — hibernated beetles; y — egg; s — larvae; p — pupa; i — active beetles; (s) — hibernated larvae

Cockchafer (Melolontha melolontha (L., 1758))

This pest 1s widespread in the areas of Southern and Central European countries [6—12].

It is mesophilic species, it inhabits in plains, foothills and mountainous forests. It refers to the
areas with humidity and full of trees.

In the research areas, the first flight of the beetles is observed in the second ten-day of April
(15-17.1V). The flight of the beetles continues until the first half of July. The mass flight is
observed in the second and third ten-day of May. The number of the beetles decrease from the
second half of June. In July, the individuals are observed separately. It should be mentioned that
these observed species are almost female. The beetles become active at night, after the sunset. They
go to hibernation at the large older larval stage. In early spring, the larvae activated from the
beginning of March turn into pupas after the nutrition. The pupation period lasts until mid-April. 5—
7 days after hatching from pupas, the beetle’s pair and start to lay eggs. The first eggs are observed
in the third ten-day of April. The embryonic development lasts in 5-7 days. The hatched larvae
shed their skin once and feed until the end of autumn and go to hibernation at the second age stage
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until the spring of the following year. After the winter rest, the larvae continue their growth in the
vegetation period and go to hibernation again at the second older (III year) larvae stage. Thus, it is
possible to see the larvae of this pest in the agro-ecosystem for two years. During the research, both
the beetles and the larval stage of this pest are observed in the agro-ecosystem and around it, in the
fields with abundance of bushes and trees. Probably, if mass growth occurs, it can cause damage to
the agro-ecosystems.

Cereal chafer (Anisoplia austriaca (Herbst, 1783)).

It is widespread in Germany, Austria, Bulgaria, Czech Republic, Croatia, Northern part of
Iran, Switzerland, Kazakhstan, Lithuania, Hungary, Macedonia, Moldavia, Russia, Slovakia,
Turkey, former Yugoslavia, Greece, Ukraine and in Ganja-Qazakh region of Azerbaijan [8]. It
belongs to the group of polyphagous pests. The adult beetles become more active in the daytime,
they hide under the stones of soil and plant residues. It is hot-tolerant species. The development of
the generation ends in two years. During the research, the adult individuals of the species are
observed from the beginning of first ten-day of May. In this period, they feed with wheat, timothy,
wild barley, weeds, etc. The mass flight of the imagoes is observed from the end of May to the
second ten-day of June. The paired female individuals lay eggs from the second ten-day of May.
The eggs are laid into 8—15 cm depth, in soft and intermediate moist soil partly and immethodically.
After laying eggs, they come to the surface and feed, then continue to lay eggs. About 15-20 days
later, the larvae hatched from the eggs. The larvae inhabit 5-20 cm depth of soil and periodically
feed on the top of soil. The larvae feed with the plant residues on soil and tiny roots of the different
types of plants in the first year of the development, but they feed with the roots of the cereals and
sugar beet in the second year of the development. The larval stage lasts about 20-22 months. The
larvae pass to the pupation period in 10—15 cm depth of soil in April. This stage lasts 2-3 weeks
depending on the temperature. It is indicated as contingent species in the agro-ecosystem. In the
research years, mass growth and the serious damages are not recorded.

Cereal chafer (Anisoplia segetum (Herbst, 1783) = Chaetopteroplia segetum (Herbst, 1783)).

It is widespread in Albania, Germany, Austria, Belarus, Belgium, Bulgaria, Russia, Croatia,
Czech Republic, Turkey, France, Greece, Hungary, Moldova, Poland, Slovakia, Slovenia,
Switzerland, Nederland, Yugoslavia and Ukraine [6-12, 22, 23]. It is observed in Absheron, Aran
regions and Lankaran district, Azerbaijan [8]. It is polyphagous species. It harms the various
cultivated and wild plants belonging to the cereal’s family, the sunflower, the autumn wheat and
sugar beet. The growth is ended in one year. It lays eggs on soil. The hatched larvae inhabit the soil
and feed with the sugar beet along with other plants. In the research years, mass growth is not
recorded.

As it is indicated, among the species in the agro-ecosystem, both the serious pests and usual
species are found. However, each species can cause serious damage to the farms during mass
growth. Therefore, it is essential to carry out the monitoring constantly in the agro-ecosystem. The
results obtained from the research can be used during the preventive measures for the pests.

References:

1. Ismailzade, N. N. (2011). Vidy vreditelei v Gyandzha-Kazakhskom regione, v
agroekosisteme podsolnechnika. Trudy Azerbaidzhanskogo zoologicheskogo obshchestva, 3, 141-
150.

2. Koprivnikar, N., Gjerkes, M., & Koren, T. (2013). New records of Onthophagus furcatus
(Fabricius, 1781) (Coleoptera: Scarabaeidae) in Slovenia and the overview of its distribution and
occurrence in the north-western Balkans. Annales: Series Historia Naturalis, 23(2), 161.

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 149


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

3. Narimanova, V. S. (2015). Absheronda C. aurata L., 1758 nyovyunyun (Coleoptera,
Scarabaeidae) inkishaf hyususiyyetleri. Azerbaycan Milli Elmler Akademiyasy Zoologiya
Institutunun eserleri, 33(2), 105-112.

4. Narimanova, V. S., & Ahmedov, B.A. (2015). Azerbaycanyn Byoyyuk Qafqaz tebii
vilayetinin bezi rayonlarynda tyuklyu maralchanyn (Coleoptera, Scarabaeidae, Cetoniinae,
Epicometis) inkishafy. Azerbaycan Milli Elmler Akademiyasy Zoologiya Institutunun eserleri,
33(2), 136-140.

5. Narimanova, V. S., & Akhmedov, B. A. (2015). Zhuki-skarabei (Coleoptera, Scarabaeidae),
shiroko rasprostranennye v regione Bol’shogo Kavkaza Azerbaidzhana. Aktual nye problemy
sovremennoi khimii i biologii: Materialy Mezhdunarodnoi konferentsii, part 4, 51-58.

6. Samadov, N. G. (1962). Fauna zhukov Azerbaidzhana (Scarabacidae. Melolonthinae) i ikh
vred sel’skokhozyaistvennym kul’turam. Entomologicheskii al’'manakh, (1), 156-180.

7. Samadov, N. G. (1965). Vrediteli i bolezni sel’skokhozyaistvennykh rastenii v
Azerbaidzhane. Baku, 132-137.

8. Alekperova, V. A. (1989). Nasekomye (Homoptera, Coleoptera, Hymenoptera),
naselyayushchie agrotsenoz vinograda na severo-vostoke Azerbaidzhana, i ikh ekonomicheskoe
znachenie: authoref. Ph.D. diss. Baku. (in Azerbaijani).

9. Akhmatova, L. A., & Frolov, A. V. (2014). Obzor zhukov-skarabeev triby Aphodiini
(Coleoptera, Scarabaeidae) fauny Rossii. Entomol skoe obozrenie, 93(2), 403-447. (in Russian).

10. Bezborozov, V. G. (2014). Annotirovannyi spisok zhukov-skarabeev (Coleoptera,
Scarabaidae) fauny Primorskogo kraya (Rossiya). Amur. Zoologicheskii zhurnal, 6(1), 22-50. (in
Russian).

11. Zaitsev, F. A. (1956). Opredelitel” zhestkokrylykh,  povrezhdayushchikh
sel'skokhozyaistvennye kul’tury v Gruzii. Tbilisi. (in Russian).

12. Zubkov, A. F. (1973). Vredonosnost' nasekomykh, porazhayushchikh vskhody sakharnoi
svekly v srednei polose Zapadnoi Sibiri. Entomologicheskoe obozrenie, (2), 273-286. (in Russian).

13. Zyuzin, V. S., & Negrobov, V. P. (1962). Ekologicheskoe obosnovanie vozmozhnosti
rasprostraneniya vozbuditelei infektsionnykh zabolevanii cherez zhukov-zemleroek (Geotrupes,
Scarabaeidae, Coleoptera). Ekologicheskie problemy, (8), 51-52. (in Russian).

14. Ismailzade, N. N. (2011). Shchelkunchik i ego vredonosnost’ dlya posevov
podsolnechnika v usloviyakh Gyandzha-Kazakhskoi zony. Glavnyi agronom, (102), 58-61.

15. Kozhanchikov, I. V. (1961). Metody issledovaniya ekologii nasekomykh. Moscow. (in
Russian).

16. Lakin, G. F. (1990). Biometriya. Moscow. (in Russian).

17. Medvedev, S. 1. (1960). Plastinchatousye (Scarabaeidae). Podsem. Euchirinae,
Dynastinae, Glaphyrinae, Trichiinae. Fauna SSSR. Zhestkokrylye. T. X, vyp. 4. Moscow,
Leningrad, Izd. AN SSSR, 399. (in Russian).

18. Plokhinskii, N. A. (1970). Biometriya. Moscow. 187-234. (in Russian).

19. Polyakov, I. Yu. (1958). Prognoz poyavleniya osnovnykh vreditelei i boleznei
sel'skokhozyaistvennykh kul’tur. Moscow. (in Russian).

20. Salmanov, A. A., & Grigoryanits, Yu. Kh. (1986). Nematody plastinchatykh zhukov v
Guba-Khachmazskoi zone Azerbaidzhana. In Materialy Zakavkazskoi konferentsii po entomologii,
Erevan.

21. Samadov, N. G. (1963). Fauna 1 biologiya zhukov, vredyashchikh
sel’skokhozyaistvennym kul’turam v Azerbaidzhane: authoref. Dr. diss. Baku, 42.

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 150


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

22. Pushkin, S. (2018). Kadastr zhestkokrylykh nasekomykh (Insecta, Coleoptera)
Predkavkaz'ya i sopredel’nykh territorii. Moscow. (in Russian).

23. Fasulati, K. K. (1971). Polevye issledovaniya nazemnykh bespozvonochnykh. Moscow.
(in Russian).

Cnucok numepamypbwi:

1. Ucmaunzane H. H. Buas Bpenureneit B ['anmka-KazaxckoM perrone, B arpo3KoCUCTEME
nonconneunuka // Tpynsl AsepOaiimkanckoro 3ooiorudeckoro odmecrsa. 2011. T. III. C. 141-
150.

2. Koprivnikar N., Gjerkes M., Koren T. New records of Onthophagus furcatus (Fabricius,
1781) (Coleoptera: Scarabaeidae) in Slovenia and the overview of its distribution and occurrence
in the north-western Balkans // Annales: Series Historia Naturalis. 2013. V. 23. Ne2. P. 161.

3. Norimanova V. S. Abseronda C. aurata L., 1758 noviiniin (Coleoptera, Scarabaeidae)
inkisaf xiisusiyyatlori // Azorbaycan Milli Elmlor Akademiyas1 Zoologiya Institutunun osarlori.
2015. C. 33. Ne2. S.105-112.

4. Norimanova V. S., Ohmadov B. ©. Azorbaycanin Boyiik Qafqaz tobii vilayatinin bazi
rayonlarinda tiiklii maralcanin (Coleoptera, Scarabaeidae, Cetoniinae, Epicometis) inkisafi //
Azorbaycan Milli Elmlor Akademiyasi Zoologiya Institutunun asorlori. 2015. C. 33. Ne2. S. 136-
140.

5. Hapumanosa B. C., AxmenoB b. A. Xyku-ckapabeu (Coleoptera, Scarabaeidae), mupoko
pacnpocTtpaneHHble B peruoHe bombmoro KaBkaza A3sepOaifmkana // AkTyalbHble TPOOJIEMBI
COBpPEMEHHOU XUMUU U Ouonoruu: Marepuansl MexayHnapogHoit kondepenuu. 2015. Y. IV. C.
51-58.

6. CamanoB H. I. ®ayna xykoB AsepOaiikana (Scarabaeidae. Melolonthinae) u ux Bpen
CEJIbCKOXO35IICTBEHHBIM KYNbTYpaM // DHTOMOoNornyeckuit anpmanax. 1962. Bem. 1. C. 156-180.

7.CamanoB H. I. Bpemurenn wu 00J€3HHM CEIbCKOXO3SHCTBEHHBIX PACTCHHH B
AszepOaiimxane. baky, 1965. C. 132-137.

8. AnexnepoBa B. A. Hacekombie (Homoptera, Coleoptera, Hymenoptera), Hacenstomue
arpolleHO3 BHMHOTPajJa Ha CeBepo-BOCTOKe AsepOaiijykaHa, M HMX HSKOHOMMYECKOE 3HAuCHHE:
aBTOped. nucc. ... Kaua. 6uon. Hayk. baky, 1989.

9. Axmarosa JI. A., ®ponoB A. B. O630p xykoB-ckapabeeB TpuObl Aphodiini (Coleoptera,
Scarabaeidae) paynsr Poccuu // DuToMonoruueckoe o6o3penne. 2014. T. 93. Ne2. C. 403-447.

10. be36opo3zo B. [I. AnHOTHMpoBaHHBI cHHCOK JKykoB-ckapabeeB (Coleoptera,
Scarabaeidae) daynst [Ipumopckoro kpas (Poccust). Amyp // 3oonorudeckuit xxypraan. 2014. T. 6.
Nel. C. 22-50.

11. 3aiiuie ®. A. Onpenenurtens KeCTKOKPBUIBIX, TOBPEKIAONINX CEITbCKOX03SIICTBEHHBIE
KyabTyphl B [ py3un. Tounucu, 1956.

12. 3yoxoB A. ®@. BpenoHOCHOCTh HACEKOMBIX, MOPAXKAIONIUX BCXOJIBI CaXapHON CBEKIBI B
cpenueit monoce 3anaanoit Cubupu // DHTOMONOrHYEecKoe 0603penue. 1973. Ne2. C. 273-286.

13.3w3urn B. C., Herpobos B. II. Dxomormueckoe 000CHOBaHHWE BO3MOXKHOCTH
pacnpocTpaHeHusi Bo3OyauTeneld HMHGEKIMOHHBIX 3a00JICBaHUN dYepe3 IKYKOB-3EMIJIEPOCK
(Geotrupes, Scarabaeidae, Coleoptera) // Dxonoruueckue npobnemsi. 1962. T. 8. C. 51-52.

14. Ucmannzane H. H. [llenxkyHYuK U €ro BpPeAOHOCHOCTD JUIsl IOCEBOB MOACOJHEYHHUKA B
yenoBusix ['samxa-Kaszaxckoit 30oubl // [maBHbIi arponom. 2011. Ne102. C. 58-61.

15. KoxxanunkoB M. B. MeTons!l nccneroBaHUs DKOJIOTHH HaceKOMBIX. M., 1961. 284 c.

16. Jlakun I. @. buomerpus. M., 1990. 348 c.

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 151


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

17. Mensenes C. U. Ilnactunuaroyceie (Scarabaeidae). ITomcem. Euchirinae, Dynastinae,
Glaphyrinae, Trichiinae. ®ayna CCCP. Xectkokpbeutsie. T. X, Bom. 4. M.-JI., 3a. AH CCCP.
1960. 399 c.

18. Ilnoxunckuit H. A. buomerpus. M., 1970. C. 187-234.

19. IllonsxkoB  U. 1O. IIporHo3 mosBIGHHS OCHOBHBIX BpenuTelied u  OoJie3Hen
CEJIbCKOXO35IMCTBEHHBIX KYIbTYp. M., 1958.

20. CanmanoB A. A., I'puropsuun; 0. X. Hemaroasl miacTuHYaToOychiX KykoB B ['yba-
Xaumasckoil 30He AzepOaiimxana // Marepuansl 3akaBKa3cKOH KOH(EPEHIIMH MO SHTOMOJIOTHH.
Epesan, 1986. C. 57.

21.Camanos H. I. dayna u OHOJIOTHS J>KYKOB, BPEASIINX CEIbCKOXO3SHCTBEHHBIM
KyIbTypaMm B AzepOaiimkane: aBroped. qucc. ... 1-pa 6uoin. Hayk. baky, 1963. 42 c.

22. Iymkun C. Kagactp xecTkokpbuibix HacekoMbixX (Insecta, Coleoptera) IlpenkaBka3bs u
conpenenbHbIX TeppuTopuii. M., 2018. 230 c.

23. ®dacymnaru K. K. TToneBsie uccienoBanus Ha3eMHBIX 0€CII0O3BOHOYHBIX. M., 1971.

Paboma nocmynuna Ipunama x nybaukayuu
6 pedaxyuio 28.06.2021 a. 01.07.2021 a.

Cevinka 0131 yumuposanusi:

Gazi S. Agricultural Importance of Scarabaeidae (Coleoptera) Distributed in Sugar Beet
Agroecosystems // bromnerenp Hayku u npaktuku. 2021, T. 7. Ne§. C. 141-152.
https://doi.org/10.33619/2414-2948/69/19

Cite as (APA):

Gazi, S. (2021). Agricultural Importance of Scarabaeidae (Coleoptera) Distributed in Sugar
Beet  Agroecosystems.  Bulletin of  Science  and  Practice, 7(8), 141-152.
https://doi.org/10.33619/2414-2948/69/19

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 152


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

VK 633/635:631.52:633.1 https://doi.org/10.33619/2414-2948/69/20
AGRIS FO1

B/IMAHUE DKOKJIMMATUYECKUX YCHOBHﬁuHA N3MEHEHHME HEKOTOPBIX
MOP®OJOI'MYECKHUX ITPU3HAKOB U YPOXXKAUHOCTD I'MBPHUJI0OB KYKYPY3bl
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EFFECT OF ECOLOGICAL CONDITIONS ON CHANGE OF SOME
MORPHOLOGICAL CHARACTERISTICS AND YIELD OF CORN HYBRIDS

©Aslanova Sh., Azerbaijan Research Institute of Plants Protection and Technical Cultures,
Baku, Azerbaijan, zahid.mustafayev67@mail.ru

Annomayus. B crarbe MPUBOAATCS pPe3YJIbTaThl MCCICIOBAHUS BIUSHUS SKOKIUMATHUYECKUX
yCIOBUI Ha M3MEHEHHE MOP(OIOrHUecKHuX, MPU3HAKOB U YpPOXKAMHOCTh THOPHAOB KYKypy3bl Ha
TEPPUTOPUU  3aKaTAJIbCKOM PErHOHAJIbHON ONbITHOW cTaHuuu HaydHo-uccien0BaTesbCKoro
MHCTHUTYTa 3eMJIEJICNUSl. YCTAHOBJCHO, YTO HEKOTOpble abuoTH4ecKHue (PaKTOphI, OKpYyKaromen
cpenbl (Temmeparypa M aOCOJIOTHAs BIXKHOCTb, MaKCHMaJbHbIE M MHUHHMAJIbHBIC ITOKA3aTeld
TEeMIIEPaTyphl BO3/1yXa) OKa3bIBAIOT ONpEAENICHHOE BIUSIHUE HA YPOXKAWHOCTh KYKypy3bl. M3ydeHue
TEHOTHUIIOB 10 B3aWMOJICHCTBUIO C BHEIIHEW CpPeAod M HKOJOTHYECKHMH (DaKTOpaMu IO3BOJISIET
BBICTIUTH CPEAW HHUX THOPHIBI, CIIOCOOHBIC CTa0WIBHO (hOPMUPOBATH ONTHMAIBHBIC ypOXKaW 3a
CYET BBICOKUX WHIMBUIYAIbHBIX aIalITAlMOHHBIX MEXaHU3MOB.

Abstract. The article shows the results of the study of the influence of environmental climatic
conditions on the change in morphological, traits and yield of corn hybrids on the territory of
the Zagatala Regional Experimental Station of the Research Institute of Agriculture. It was found
that some abiotic factors (ambient temperature and absolute humidity, maximum and minimum air
temperature indicators) have a certain effect on the yield of corn. The study of genotypes in terms of
interaction with the external environment by environmental factors makes it possible to distinguish
among them hybrids that can stably form optimal yields due to high individual adaptive
mechanisms.

Knouesvie crnosa: xykypysa, THOPHU]I, CTpeCC, KIIMMAT, OCaJKH, TEMIIeparypa.
Keywords: corn, hybrid, stress, climate, precipitation, temperature.

C 1enbl0  YBEJIMYCHHUS KOJIUYECTBO COOPOB CHJIOCHOM MAaccChl, 3€JIEHOr0 KOpMa W
MPOAYKTUBHOCTh 3€pHA KYKypy3bl OOJBIIOE 3HAUEHHWE MMEET IMOBBIIEHUE YPO)KAWHOCTH 3a CUET
BHEJIPCHHS B CEIIbCKOXO3SHCTBCHHBIC MPOU3BOJICTBO BHICOKOTIPOAYKTUBHBIX, THOPHIOB, PUTOIHBIX
JUTSL BO3JICIIBIBAHUS B PA3IMUHBIX TOYBEHHO-KIMMATHUECKUX YCIOBUSAX. Takue ruOpuibl CrioCOOHBI
JaBaTh 0Oojiee CTaOWIBHBIX ypOXKaW, YeM OOBIYHBIC, MPH PA3JIUYHBIX YCIOBHSIX OKPYKAIOIICH
CpCabl. 3Mmenenne >KOJIOrMYECKUX q)aKTOpOB, B 4aCTHOCTH, BJIHNSIHUA IIO0AJIEHOIO IOTEIUIEHUS
CYLIECTBEHHBIM 00pa30M MOBJIHUIA Ha MTPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX KYIbTYp. Bece atu
U3MEHCHUs TpeOyroT mNpuHATHS 3(P(QEeKTUBHBIX Mep Uit oOecreueHHs] MPOJAOBOIbCTBEHHOU
6e3omacHocTH cTpansl [1, 2].
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Obvekm u Memoouxa ucciedo8anus.

DKCepUMEHTaNbHbBIE Pa0OThl TPOBOAMIMCH B 3ararajbCKON pPETHOHAIBHOW OIBITHOMN
cranuuu Hayuno-ucciienoBaresibckoro HHCTUTYTA 3eMIISICTTHS.

DKcnepuMeHTalbHbIe HcclieqoBaHusi npoBoauiauck B 2017-2019 rr. [ns uccinepoBaHus
HCIOJIb30BAIMCH 7 MPOCTHIX, 2 COPTOJIMHEHHBIX THOPUIOB, U CTAHIAPTHHIX palOHUPOBAHHBIN COPT
3akaransckuii 420. Vcrionb3oBaHa OOIIEPUHATAS arpOTEXHUKA. DKCIICPUMEHT IIPOBOAMIICS B TPEX
MMOBTOPHOCTSX, HA IUTOIIaKax B 10 M [3].

B nepuop BereTanyuy pacTeHUI MPOBOAMINCH CPABHUTEIbHBIC (DEHOIIOTUYECKUE HAOTIONECHUSI.
EmkocTps mornomienus moussl Hu3Kas, 15-20 mr/skB 100 T moussl, pH ydactka He#Tpanbaas 7,0—
7,2.

Pezynemamut u obcysrcoenue

[ToceBbl TPOBOAMIIMCH B IEPBOM JEKAJE Masl, MACCOBOE MPOPACTAHUE KOTOPBIX 3aBEPUINIIUCH
BO BTOpoH nekazae mas. Ha npotskenun 3 jet (2017-2019 rr.) ormMeuanock, 4To B B Ma€ — POCT U
pa3BUTHE pacTeHHM ObLIT 00JIee UHTEHCUBHBIM.

AJIanTUBHOCTh KYKYPY3bl K CTPECCOBBIM YCJIOBHSIM CPENIbl XapaKTEPU3YETCsl TEM, HACKOIbKO
U3MEHSAIOTCS MOp(OJIOTUYECKUe, MPU3HAKH U YPOXKAWHOCTh THOPUIOB B HEOIArONMPHUITHBIX
YCIOBUSIX IO CPaBHEHHIO ¢ OnmarompusTHbIMH. [lo cTemeHu CHIDKEHHUS MapaMeTpoB OTAEIBHBIX
MPU3HAKOB M YPOXKasi MOXHO CYIHTHh OO0 yCTOWYMBOCTH THOPHIIOB K 3KCTPEMAIBHBIM YCIOBHSIM
CpeIbl.

MeTeoponornyeckuii aHaiau3 KJIMMaTHuYeCKUX YCJIOBHM permoHa nokasbiaet, uto 2018-2020
rofbl OBUIM JOBOJIBHO OJIArOMPHUATHBIMH JUIS BhIpallMBaHUs THOPHIOB KyKypy3bl, a B 2019 r. —
OTMEUYEHBI CTPECCOBbBIC MTOKA3aTeIN, HAYMHAS C UIOHS MeCsIIa.

B ycnoBusix uccnepyemoi Tepputopuu (pOpMHUpPOBAHHE HAI3EMHONM BETETaTMBHOW MacChl U
TE€HEPATUBHBIX OPraHOB y PAaCTEHHUM KYKYpy3bl MPOMCXOJUT B OCHOBHOM B HIOHE, UMEHHO KOIJIa
KIIMMaTU4YECKHUE YCJIOBUS JaHHOTO TEepUOoJa UTPaloT 0CoOyk0 poiib B (DOPMUPOBAHUU KOHEYHOTO
ypoxasi.

Cpennsiss Temreparypa, aOCOTIOTHAS BIAXKHOCTh BO3/yXa M KOJUYECTBO OCAJKOB, B TEUCHUE
3 net nmokasansl B Tabmure 1.

B urone 2017 u 2018 rogax konuuectBo ocaakoB coctaBuio 129,3 u 110,7 mm, B 2019 rony
ATOT TOKa3aTeNib 3HAYUTENbHO yMeHbImmiIca 3a 30,5 mMm. CpenHsisi TeMIieparypa Bo3lyxa B HIOHE
2019 roma Obuta Ha 3,1-4,0 °C BbIIe, YeM aHAJIOTHYHBIC TOKA3aTeId NPEIbIAYIINX JIET
(Tabmuma 1).

Tabmuma 1
METEOPOJIOI'MYECKUE IMTOKA3ATEJIN B 2018-2020 rr.
(B cpenHEM 10 MecsIIam)
Mecsaywi 2017 2018 2019
Cpeo- Abcomom- Kon-6o Cpeo- Ab6conmom- Kon-6o Cpeo- Abconrom- Kon-60
nwas T, Has enaxcn., ocao- waa 1, wHas enadicH., ocao- HASL  HAs 6AJICH.,  0CAO-
°C % K08, MM °C % xoe, mm T, °C % K08, MM
Armpens 12,5 9,1 42,8 13,1 9,8 13,5 125 9,5 162,4
Mait 18,0 14,4 137,1 20,0 13,4 189,5 20,1 14,2 2254
Hionpb 22,3 17,0 129,3 23,2 16,2 110,7 26.3 16,2 30,5
Hronn 26,9 17,7 37,5 27,8 20,3 88,7 25,9 18,2 39,4
Apryct 27,8 16,1 1,1 24,3 19,4 29,7 25,9 15,8 20,4
Centsiopp 23,9 16,1 63,8 21,6 16,5 54,8 194 14,0 58,0
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B urone-aBrycre mecsie 2018 r. — HU3KOE CpeIHEMECSYHOE KOJIMYECTBO OCAJKOB, a TAKKE
M3MEHEHHE MaKCUMaJlbHOW W MUHHUMalbHOM Temmeparypsl (Tabmumnbr 1, 2) He mnpuBenud K
CYIIECTBEHHOMY YXYIIICHHUIO TMOKa3aTelel ypokailHocTH THOpuaoB. [lo-BHAMMOMY, KOJTUYECTBO
BBITIABIIMX OCAJKOB B Mac M MIOHE MECsAIe ObLIO TOCTATOYHOM I 00SCTICUeHUS POCTa U PA3BUTHUS
pacTeHuid, a TaK)Ke HAKOIUICHHAs 3a 3TOT MepHoj He0OXOAMMOro 3araca Bjiard B IO4YBe, YTO B UTOTE
oOecreuynBay JOCTAaTOYHO BBICOKUN ypOXkaid n3ydeHHbIX ruopuioB (Tabmuma 5).

Tabmuma 2
CPEJJHEMECSIYHBIE MAKCUMAJIBHBIE 1 MUHUMAJIbHBIE TIOKA3ATEJIN
TEMIIEPATYPLBI ITPU BETETALIMU KYKYPY3bI B 2017-2019 1.

Mecsybt 2017 2018 2019
max T °C min T °C max T °C min T °C max T °C min T °C
Anpenb 18,7 8,0 18,0 9,6 18,1 8,5
Mait 23,5 14,1 25,5 16,0 26,0 12,1
Hronn 28,0 17,9 28,8 18,7 31,9 21,3
Hrons 32,7 22,2 33,2 24,0 32,3 21,3
ABrycr 34,2 22,2 28,7 19,5 32,0 21,0
CeHrs0pb 29,3 18,3 27,1 17,2 24,9 15,4

buomopdonornueckne U CTpyKTypHbIE MapaMeTpbl TMOPUAOB, U3YUYEHHBIX B TO XK€ BpeMs,
Taxxke ObutH BhIe, yeM B 2019 1. (Tabnuna 3, 4).

CpaBHUTENbHBIM aHAIM3 MAKCUMAJIbHBIX M MHUHUMAJIbHBIX TEMIIEpPaTyp IO MecsliaM B
TEUEHHE BETeTAlMOHHOTO IIE€pHOa NPOAYKTUBHOCTH KyKypy3sl B 2018-2020 romax Takxke
MOATBEPKAACT, 4To MIoHB Mecs 2019 roma 6but 60mnee crpeccoBbiM (Tabmma 2).

CrpeccoBble (hakTOpbl — HU3KasA, aOCONIIOTHAs BJIAXKHOCTb, MAKCUMAaJIbHAsI U MUHHMMAaJbHAs
Temreparypa BO3yXa, KOJIMYECTBO BBINABIIMX OCAJAKOB IPU BEreTalluyd pacTeHUil B HUTOre
CIOCOOCTBOBAIM  XAapPAKTEPHBIM HM3MEHEHHSIM MOPQOJOTHUECKUX MPU3HAKOB JIIEMEHTOB U
YpO’KalHOCTH U3yYEHHbBIX THOPUIIOB.

W3meHeHus Mexay rudpugamMu, B 3aBUCUMOCTH OT KJIMMAaTHYECKUX YcloBHi, 3a 2017-2018
IT. ipeacTasieHsl B Tabnuue 3, a pe3ynsrarsl crpeccoBoro 2019 r. — B Tabnure 4.

Tabmuma 3
MOP®OJIOTMYECKVE 1 CTPYKTYPHBIE TOKA3ATEJI TUBPHJIOB, B 20182020 rr.
Tubpuowi 'S e " - s § ) s o X -
ST §f  $sf $s58§ 8% g sy % =%
S S S 2SS S39% o SR =3 Q S
5Y Ty SsgefTE Y SR ey ¢ F
2 = S S =X ° &
Cr. 3akarana 420 105 275 159 15,2 22,3 16,4 49 83,9 320
3P2x4 105 290 135 14,2 22,7 16,0 46 84,1 323
3P4x1O 104 294 143 15,0 21,6 15,6 45 85,1 379
3P 27x15 101 259 107 14,0 22,5 14,0 51 84,2 331
3P 27x30 103 272 123 14,0 22,3 14,8 47 85,2 330
3P 27x35 103 253 116 13,0 21,1 17,2 42 83,4 302
3P 51x54 103 282 109 144 23,7 17,6 52 86,6 335
HP22x14 105 283 122 144 24,0 16,0 47 83,3 372
M3P26x3ak.420 105 275 123 14,6 23,2 17,2 49 85,8 337
M3P27x3ak.420 106 281 121 14.2 23,6 16,8 51 85,2 346
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Tabnuma 4
MOP®OJIOTUMYECKHUE 1 CTPYKTYPHBIE ITOKA3ATEJIM TUBPUJIOB, B 2019 T.
Tubpuow S . = <
=N SRS S '& AN )
T .9 8% ogi¥ FE gs % ¢ B
$S £§§ £§s 58y § §3 g3 S S
S 8% SRE 2o:x &3 Sy s = 3 S
SHS QY QST T ol SO S S 2 =
£S 28 SSS =3¢ 3 =3 QR g5
3§ 9§ T3 S8 % S3  IS s 3
V< Y R M o “8 = §< B § © 3 %
Cr. 3akarana 420 101 245 84 14,0 22,6 17,6 47 80,4 334
3P2x4 100 245 74 13,0 22,7 16,2 48 85,5 316
3P4x10 100 248 107 13,1 21,0 16,7 43 82,9 341
3P27x15 100 214 80 12,0 23,0 15,8 48 83,1 289
3P 27x30 100 221 79 13,0 21,3 16,0 48 84,1 305
3P 27x35 100 251 99 13,3 21,8 16,0 46 84,5 295
3P51x54 100 218 76 12,2 20,7 16,2 39 84,6 284
HP22x14 10 240 83 13,0 21,4 16,0 41 82,4 300
M3P26x3ax.420 102 250 86 13,2 23,7 16,0 47 83,7 313
M3P27x3ak.420 99 259 85 13,0 23,3 17,6 48 82,8 289

Jlpyrue mokasareny U3y4aeMbIX 00pa3loB BBICOTA PACTEHUH, BHICOTA IMOYATKOB, KOJHMYECTBO
JTUCTheB B (ha3e co3peBaHMs U M3 CTPYKTYpHBIX 3MeMeHTOoB Macca 1000 3epeH 3HAYUTEIHHO
WU3MEHUJIHCD.

[lokazarenu ypoxailHocTH wu3ydeHHBIX TrubpugoB 3a 2018-2019 roasl mnpuBeneHsl B
Tabmuue 5. VYpoxaiiHocTs rubpugoB B 2018-2019 rr. mpu OnaronpusiTHBIX KIMMaTHYECKUX
yCIOBUSIX OblJa 3HAYUTEIHHO BHINIE, YeM B cTpeccoBbiM 2019 r. (1,9-59,6 1/ra), B mpoleHTHOM
OTHOLIEHUU CHUKEHUE MPOAYKTUBHOCTH cocTaBuio 2,1-41,5%.

5 Tabmuna 5
YPOXAWHOCTDb 'MBPU/I0OB (ITOYATKOB) KYKYPVY3hbI
B 2017-2019 rr., 1/ra
Tubpuowv 2017 2018 2019 Cpeonsisn Omxnonenue om
YpodurCatiHocmy, y/2a cmauoapma, y/ea, +

Cr. 3akarana 420 115,0 107,0 74,9 99,0

5P2x4 1242 109,5 72,6 102,1 +3,1
5P4x10 94,2 111,0 75,6 93,6 —5,4
3P27x15 112,0 124,0 72,5 102,8 +3,8
3P 27x30 106,0 110,0 74,4 96,8 -2,2
3P 27x35 118,0 109,0 83,1 103,4 +4.,4
3P 51x54 158,6 111,0 99,0 122,9 +23,9
HP22x14 108,0 122,0 87,6 105,9 +6,9
M3P 26x3akartana 420 89,0 118,0 87,1 98,0 -1,0
MP3 27x3akarana 420 107,0 111,0 90,3 102,8 +3,8

CpaBHeHHE JaHHBIX MO YPOXKAWHOCTH B M3YYa€MbIX TO/aX MO3BOJHIN BBIACIUTH OOPA3IbI,
oTIMYaroIIeiics: 6oiee BRICOKOW aalTHBHOCTHIO K HEOIArOMPHUSITHBIM yCIOBUSAM cpenibl. OcOOeHHO
B OTOM OTHOIICHUH BBIJICISUTHCH MPOCThIe THOpUI, KoMOnHamu P8 51x54 u HP 22x14, xotopsie
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3a TPU TO/a UCTIBITAHUS, MPEBBICKIIM 10 YPOKANHOCTU CTaHIAapTHOU copT 3akarana 420 B cpeaHeM
Ha 6,9-23,9 11/ ra.
Boi6o0wi

[TomydeHHbIe pe3yNnbTaThl UMEIOT HAyYHO-NPAKTUYECKYIO 3HAYUMOCTH JUISl MPOJOJKCHUS
HAYYHBIX HMCCJICIOBAHUI C IIEJBI0 CO3MAHMIO TUIACTHYHBIX THOPUIOB M HUX POIUTEIBCKUX (HOopM,
KOTOPBIC OBICTPO ATANTHPYIOTCS K H3MECHSIOIIMMCS KIIMMAaTHUCCKUM YCIIOBHUSIM.

N3ydenne rubpu0B 10 B3aUMOJICHCTBHIO TEHOTHIT X CPE/Ia MO3BOJISIET CIIEATh BBIBOJ O TOM,
9TO CpeAr HUX MOXKHO BBIJICIHUTH THOPHUIBI, CIIOCOOHBIC CTAOMIBLHO CO3/1aBaTh BBHICOKUE YpOXKaW
IPH Pa3UYHbIX KIMMATHYCCKUX YCIIOBHSAX 3a CYET BBICOKOW HHIMBUAYAJIBHOH aJanTallid K
MTOTOJTHBIM YCIIOBHSIM.
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HEMUPOIICUXOJOTI MYECKHUE PACCTPOMCTBA
Y BOJIBHBIX B OCTPOM INIEPUOJE UINIEMHUYECKOI'O HHCVYJIBTA

O©Puvicanuesa H. T., ORCID: 0000-0003-1646-040X, SPIN-x00: 4944-0121,
Kupeuscko-poccutickuii crasanckuil ynusepcumem, 2. buwxex, Keipeviscman, nurgul 24@mail.ru

NEUROPSYCHOLOGICAL DISORDERS
IN PATIENTS WITH ACUTE ISCHEMIC STROKE

©Rysalieva N., ORCID: 0000-0003-1646-040X, SPIN-code: 4944-0121,
Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan, nurgul 24@mail.ru

Annomayus. B pabote mpeacTaBiIeHbl Pe3yabTaThl UCCIIEAOBAaHUS KOTHUTHBHBIX (DYHKIHHA Y
103 nmanueHToB, MEPEHECIINX HWUIEMUYECKUM MHCYIBT. bosbHbIE OBbLIM MOJENEHbl HAa 3 Tpynmbl B
3aBHCUMOCTH OT JIOKaJIM3alMK odara rnopaxenus. Heiporncuxonornueckue (pyHKIHUN UCCIIEA0BaHbI
[0 KpaTKOM IIKaje OLIEHKM IICUXMYECKOI0 CTaTryca W TEeCTy pPHCOBaHMs 4acoB. Pe3ynbrarbl
UCCJIEIOBAHUS TIOKAa3aJd HaJU4M€ BbIPAKEHHBIX KOTHUTHBHBIX HApYyIIEHUH Yy MalMEHTOB C
UIIEMUYECKUM HMHCYJIBTOM B JIOMHUHAHTHOM IIOJYLIApUM, a Takke AUPPY3HOCTh IMOPAKEHUSA
TOJIOBHOT'O MO3ra.

Abstract. The paper presents results of a study of cognitive functions in 103 patients with
ischemic stroke. The patients were divided into 3 groups depending on the localization of the lesion.
Neuropsychological functions were studied according to a Mini-mental state examination and a test
of drawing hours. The results of the study showed presence of pronounced cognitive impairment in
patients with ischemic stroke in the dominant hemisphere, as well as diffuse brain damage.

Knwouegvie cnosa: ~ HEUPONCUXOJIOTMYECKUE  PacCTPOMCTBA,  MILIEMHUYECKHH  MHCYIIBT,
JIOKaJIU3alys UHCYIbTA.

Keywords: neuropsychological disorders, ischemic stroke, localization of stroke.

Beeoenue

AKTyalnbHOCTb ~ UCCIIEZIOBAaHHS  MO3TOBOIO  HMHCYIbTa OOYCJOBJI€HAa €ro  IIMPOKOH
pacrpoCTPaHEHHOCTHIO, BBICOKMMH ITOKA3aTesIMUA JICTATBHOCTH W WHBanuam3anuu. OcTpeie
HapylmeHus Mo3roBoro KposooOpamienuss (OHMK) 3ansiim Bropoe MecTo cpeau NpUYMH
CMEPTHOCTH B3pOCJIOr0 HaceJeHMs, OmepenuB OHKosormueckue 3aboneBanus [1]. Ilo naHHBIM
€KEroJJHOT0 CIPaBOYHHUKA «30POBbE HACENICHHS U JESITEIbHOCTh OpPraHU3alui 37paBOOXpPaHEHUS
Kuprusckoii Pecnyomuku» 3a 2019 1. 3a001eBaeMOCTh 11epeOpPOBACKYISPHBIMUA 3a00JI€BAaHUSMH
cocraBun 469 cinydaeB Ha 100 ThIC HaceneHus, W3 HHMX Ha JOJI0 HIIEMHUYECKOTO HWHCYIIBTA
npunuioch 34,7 ciydaeB, a CMEPTHOCTh OT OoOJie3HeH CHUCTeMBl OpraHOB KPOBOOOpAIEHUS
cocraBuna 51,6% ot obmero umcina ymepmnx [2]. A B CTPYKType MPHYUH TEPBUYHON
WHBAJIUTHOCTH B3POCIIBIX TIEPBOE MECTO 3aHUMAIOT OOJIE3HHM CHUCTEMBI KpoBooOpamienus (19,1%).
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Hapsiny ¢ paBurarenbHbIMH pacCTpOMCTBaAMHU, HEHUPOICUXOJOTHYECKHE PACCTPOUCTBA HUIPAIOT
3HAUUTEJIBHYIO POJIb B MHBAIMAN3AMY TalueHToB, nepeHecmmnx OHMK.

Heiiporicuxonornuecknue HapyImeHus: BO3HUKAIOT Y 12—57% OonbHBIX, MEPEHECIINX UHCYIIBT,
U TIPOSIBIISAIOTCS HapyIICHUEM IaMsTH, BHUMaHUS, YMCTBEHHOH PabOTOCIIOCOOHOCTH, CHUKECHUEM
uHTemiekta [3—5]. CoracHO JUTEpaTypHBIM JTaHHBIM, KOTHUTHBHBIC PAacCTPOMCTBA MpeobIaaaroT
IIPU JIOKAJIM3alMU O4yara MOpa)X€HUs B JIOMMHAHTHOM MOJYyIIApUU TOJIOBHOro Mosra [6, 7]. Oto
0OyCIIOBIIEHO T€M, YTO JJIMHA JIEBOTO IMOJYHIAPHs MPEBbIMIACT JUIMHY IpaBoro Oojee ueM B 54%
cllyyaeB, oOmIasl IJIOMIA[Ab HIDKHEH JOOHON WM3BWIMHBI y NpaBlIei OoJblle clieBa, pa3Mephl
netiporoB III u IV cinoes B 44-m u 45-m monsx (peueBas obinacte bpoka) B JIeBOM MoONyIIapuu
OoJbllie, 4YeM B IPABOM, T.€. OOJIbIlIee yJyacTHE JIEBOTO MOJIyIIapus B BaKHOM colMaibHONU QYyHKIIUN
— peueBOi M CBSI3aHHOH C PEYEBOIl AEATEIBHOCTHIO OCTAJBHBIX BBICHIMX MO3TOBBIX (DYHKIIHH, K
KOTOPBIM, B YACTHOCTH, OTHOCSITCSI KAaTErOpUajIbHOE BOCIIPUATHUE, peUEBasl IaMsITh, OCYIIECTBIECHUE
JIOTUYECKUX 3aKIIOYEHUH, OTCPOYEHHOIO BOCHPOM3BEIACHHS HH(POpPMALMM, [POU3BOJIBHOE
peryliupoBaHuE BBICHIEH MO3TOBOW JIE€ATEIBHOCTH. B TO ke Bpems H3BECTHO, 4YTO IpPaBOe
[OJIylIapU€  OTHOCHUTEIbHO JOMUHHUPYET B  HEBEpOaJbHBIX THOCTHYECKUX  IpOIECcCax,
HENOCPEACTBEHHOM 3allOMMHAaHWU W aBTOMAaTM3UPOBAaHHBIX INcuxuueckux ¢QyHkuusax [8, 9]. Ipu
TOM HEOOXOIMMO MOMHUTH O CHCTEMHOM MPHHIIUIIE TICUXOJIOTHYECKOTO CTPOEHHUS BBICIIMX
MO3roBbIX GyHKIM cornacHo koHuemnuuu JI. C. Boirorckoro. Tak, BOSHUKIIHI oyar MOpakeHUs B
OHOM W3 TOJYIIAPHEB BBI3BIBACT HApyIIEHHUS (YHKIUH HE TOJIBKO NAHHOTO TONYIIApHs, HO H
HapylIeHUE MEXIOIYIIapHOTO B3aUMOJCIHCTBUS, a TaK)K€ OKAa3blBa€T BIMSHHE HAa COXPAaHHOE
noJylapue, NpUBOAS K OUCOANaHCy B3aUMOJEUCTBUSA CHEIU(PUYECKMX U HecTenu(pUuecKux
aHaTOMO(YHKIIMOHAJIBHBIX CTPYKTYp TOJOBHOTO MO3Ta, BKJIIOYAs CHHIPOMBI MEKIOIYIIAPHOTO
nuammn3a u ookpanpiBanus [ 10].

Bbicokast yacTOoTa  NOCTUHCYJIBTHBIX  KOTHUTHUBHBIX  PacCTpOWCTB  0OYyCJIOBIMBAET
HEOOXOMUMOCTh KaK MOXKHO paHbllle JUAarHOCTUPOBaTh W HauaThb MEPONPHUATHS 10 HX
BOCCTAaHOBJIEHUIO. VcciienoBaHusl MOCIAEAHUX JIET MOKAa3ajld, YTO MOCTUHCYIbTHbIE KOTHUTHBHBIC
paccTpoiicTBa BeAyT K XYAILIEMY BOCCTAHOBJICHHIO JBUTATENbHBIX (YHKIMM, CHHKEHUIO
MPOJIOJKUTEIFHOCTH JKU3HU, OBITOBOW, COIMAIBHOW M TpodeccuoHanbHOM ne3amantamuu [11].
HecMoTps Ha BaxHOCTB BbIsIBIEHHUS U Koppekunu KP, MHOTHE 13 HUX OCTAarOTCsl HEpAaCcIIO3HAaHHBIMU
WIM TUarHOCTUPYIOTCS JINIIb IPU AOCTUKEHUH TSHKEIION cTenenu [12].

Llenv uccneoosanus. VccnenoBaTh HEMPONCUXOIOTMYECKHE HApYIIEHUS Y OOJBHBIX C
UIIEMUYECKUM UHCYIBTOM B OCTPOM IEPUOJIE.

3a0auu uccneoosanusi: W3ydUTh KOTHUTUBHBIE (YHKIMM TIO KpPaTKOM IIKajle OLEHKH
MICUXUYECKOTO CTaTyca, TECTy PUCOBAHUS YacOB Y OOJbHBIX C UIIEMHUYECKMM HHCYIBTOM B OCTPOM
MEPHUOJIE U ONPEAETUTh 0COOEHHOCTH HEMPOIICUXOIOTHYECKOT0 AePUIIUTa IPU JIOKATU3AUN oyara
UIIEMHUH B TOMUHAHTHOM, CYOJJOMUHAHTHOM NOJTYIIAPUSX, MO3KEUKE U CTBOJIE FOJIOBHOTO MO3Ta.

Mamepuansl u Memoovl ucciedo8anus

HccnenoBanne OONBHBIX, MEPEHECIINX WIIEMUYECKUNW MHCYIBT, MPOBOAUIOCH Ha 0aze
TOPOJICKOW KJIMHUYECKON OoNbHHIBI Nel B OTIENECHWM AHTUOHEBPOJOTHMH W B MEIUITMHCKOMN
knuHuke «Menu» T. bumikek, Kbipreisckas PecnyOnuka 3a mepuon 2012-2018 rr. O6wvexkrom
uccnenoBanus sBwinch 103 manuenta B Bo3pacte oT 35 go 75 net, B cpenneM 56,5+0,4, u3 Hux
MY>K9HMH 56, xeHIIMH 49. B uccrnenyeMyro Tpynmy He BOILIH OOJbHBIC C IOMHUHAHTHBIM MPABBIM
MOJYyIIApUEM, a TaKXe€ HWMEIOINEe BbIPAKEHHbIC JIBUTATENIbHBIC, 3pUTENIbHBIC, pPEUYEBbHIC
paccTporcTBa, HApYLICHUS CO3HAHUA [JI0 YPOBHS COMOpa WM KOMBI, MPEMSITCTBYIOIINE
HEUPOIICUXOJIOTUYECKOMY HCCIIEIOBaHUIO, a Takxke nauueHTtol ¢ III, IV cragusamu XpoHuuyeckou
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cepaeuHoit HepoctarouHocTH (Mo NYHA). J/Ilnaruos umeMuyeckoro HHCYJIbTa KOHCTaTUPOBAIH HA
OCHOBAaHMHU U3y4eHUs >Kano0, MaHHBIX aHaMHe3a 3a0o0JieBaHUs, >KM3HHM, O0IECOMAaTHUYECKOTO
cTaryca, TSKECTH HEBPOJIOTMYECKOIO CTaryca IO IIKajle MHCYIbTa HaluroHaabHOro MHCTUTYTa
s3nopoBbs (National Institutes of Health Stroke Scale), mabGoparopHbIx moKa3arenei, JaHHBIX
MHCTPYMEHTAJBHBIX OOCJIeNOBaHUN (MAarHUTHO-PE30HAHCHAsT ToMorpadusi TOJIOBHOTO MO3ra,
KOMITbIOTEpHAasi ToMmorpadus TOJOBHOTO  MO3ra, dJleKTpokapauorpadus,  yabTpa3ByKOBOE
IOYNIUIEKCHOE  CKaHWpOBaHHE COCylIoB OpaxuonedaiabHOro CTBOJNA, [JMA3HOE JHO, MIpU
HeoOxonumoctn — DXO-kapauorpadusi, peHTreHorpadus OpraHoB IPyAHON KIETKH).

HeiipoBusyanuzanus (KoMOploTepHas ToMorpaduss ¥ MarHUTHO-PE30HAHCHasi ToMmorpadus)
npoBeneHa 69 6oapHbIM Ha anmaparax HITACHI SCENARIA 64ch/128 slice u HITACHI Echelon
OVAL co cpenneii HanpspbkeHHOCTRI0O 6W nocTosinHoro MmarautHoro nodist 1,5 T B pexxumax FLAIR,
T1-BU, T2-BU, DWI B caruTTaibHOMN, TOPU3OHTAILHON 1 (PPOHTAIBHON IIOCKOCTAX. Takxke s
JMArHOCTUKU 3a00JIeBaHU MPUMEHSUIMCh YNbTPa3ByKoOBas JAomIuieporpaus MarucTpaibHBIX
cocynoB men Ha anmapare LOOKI-WAKI ¢upmbr Atys Medical (®panums), pyTuHHOE
aneKTpokapauorpaduueckoe uccienoBanre Ha 12-kananpaoM ammapare “New Tech ECG1501”.

Bonbuias yacte 00ciIe10BaHHBIX TOCHUTAIM3MPOBAHA B CTAallMOHAp B IMepuoa 10 6 4 OT
MOMEHTa Hayana uHcynbTta — 37%, mo 12 v — 19%, no 24 ¥ — 16% u 6onee 48 u — 28%.
Heiipornicuxonornyeckuii craryc ucciaenoBaH Ha 5-9 1eHb OT MOMEHTa pa3BUTHS HHCYIbTa. J{is
3TOro wucroib3oBanach Kparkas mikana oneHku mncuxudeckoro craryca (KIHOIIC) (KIIOIIC,
Mini-Mental State Examination uou MMSE) [13].

KHIOIIC mo3BonsieT wHccienoBaTh CIAEAYIONIHE TMCHUXUYeCKue (YHKIUU: OPUEHTUPOBKY
ManueHTa BO BPEMEHU U MECTE, BOCIIPUATHE, TaMATh, BHUMAaHUE U apU(PMETUUECKUI CUET, YCTHYIO
Y NUCHbMEHHYIO PeUb, KOHCTPYKTUBHBIN npakcuc. Onpoc 1no AaHHoMy TecTy 3aHuMaeT 10-15 munyrT,
MaKCHMaJbHO BBICOKAas OIeHKa 1o mKane coctaBmier 30 OamnoB. C menpl0 CKPUHHHT-
oOcnenoBanusi KOrHUTUBHBIX (pyHkiui Hapsany ¢ KIIOIIC ucnons3oBaH TECT pUCOBAHMS YacOB
[14], mo K0OTOpOMY MaKCHUMaJIbHO BBICOKasl olleHKa gocturaer 10 6amios.

Craructuueckass o0paboTka pesynbraroB mposeaeHa Ha [IK IBM  Pentium 4 ¢
WCIIOJIb30BaHUEM KOMIBIOTEPHBIX Tporpamm s craructudeckoro pacuera SPSS 16.0 FULL u
Microsoft Excel-2010. [Ing aHanu3a B3aUMOCBSA3M KOJMUYECTBEHHBIX NMPU3HAKOB HCIIOJIB30BAJICS
kputepuii [Iupcena wnmu Crupmena. JIyis OLEHKH CHIIBI B3aWMOCBSI3H MEXIYy HOMHUHAIbHBIMU
IIEPEMEHHBIMU PACCMAaTPUBAIOTCA KpUTEpHUd ¢ W Kpurepud V Kpamepa, mpu 3TOM IpoBepka Ha
HOPMaJIbHOCTh MpoBOAMWJIACh Mpu mnomomu Kputepus Komnmoroposa-CmupHoBa. Bo Bcex
CTaTUCTUYECKUX KPUTEPHSIX 32 BEIMUMHY YPOBHS 3HAYMMOCTH ObUTO MpuHATO 3HaYeHue 0,05.

Pe3zynemamul u 0o6cyscoenue

[Ipu npoBeneHun Kparkoil mkanel oreHku necuxuyeckoro craryca (KIIOIIC) oOuuit 6amn no
naHHOW 1kane BappupoBan oT 10 nmo 30, cpennuii mnokasarens cocrasuin 24,1+0,4, dro
COOTBETCTBYET JEMEHIMM JIETKOM CTeNeHH BblpakeHHOCTH. [Ipu 3TOM cpemHuii Gamn 1o
OpueHTaluu Bo BpeMmeHHu coctaBuia 4,3+0,1, B nmpoctpanctBe — 4,5+0,1, Bocnpusitue — 2,9+0,1,
BHUMaHHni0 u cuery — 3,240,1, mamsatu — 1,7£0,1, peun, yrteHutro u muceMy — 6,7+0,1,
KOHCTPYKTHBHOMY mpakcucy — 0,5+0,3. ComracHO rpajanuy MmO IIKaje BBICIIME NCUXUYECKHE
¢byHKuuu ObTH B HOpME Y 22,3%, HeleMeHTHbIe KOTHUTUBHBIE paccTpOiCTBa onpenenensl y 41,7%
U JEMEHIMs Pa3IMYyHOU CTENeHU BBIpaXKeHHOCTH — Yy 35,9% OonbHbIX (Pucynok 1). Takum
oOpa3zoM, korHuTuBHBINA Aepuuut no KIIOIIC B ocTpom nepuoje MIIEMUYECKOrO MHCYIbTa UMET
Mmecto y 77,6% o0cnenoBaHHBIX.
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T 359%

B HOpME

41,7% ¥ HeJICMEHTHBIC PacCTPONCTRA

i 22.3%

JCMCHTHBIC paCCTpOf/iCTBa

Pucynok 1. KoruutuBnbie ¢ynkiuuu 1o pesynbraram KILIOIIC y OOJBHBIX € HIIEMHYECKUM
WHCYJBTOM B OCTPOM MEpHOJIE

[Ipy M3yyeHun 3aBUCHUMOCTH HEHPOIICHXOJIOTMYECKUX PACCTPOMCTB OT BO3pacTa IALMEHTOB
BBISIBJICHO, YTO Y MAaMEeHTOB 110 44 siet (n=14) cpexnwmii 6amn mo mkane cocraBui 26,5+1,0, ot 45
o 59 mer (n=43) — 23,6+0,8, a crapme 60 ner (n=46) — 23,6+0,5. bonee neranpHOE
HCCJIEIOBAHUE YPOBHSI PACCTPOMCTB KOTHUTUBHBIX (DYHKIMI B 3aBUCHMOCTH OT BO3PACTHBIX IPYII
MOKa3asio, 4TO MAIMEeHThl Mojioxoro Bo3pacta (10 44 ner) B 14,3% ciydasx uMenu JIEMEHTHBIC
HapyuieHus. B Bo3pactHoii rpymnme 60 ner u crapure nokazarenu mo KIIOIIC 6bpimu B HOpME JTHIIE
y 10,9%, nenementusie pacctporictBa — y 45,7% u nemenuus — y 43,5%. (Pucynok 2).

60 net u crapiie 43 5% l
45-59 nier 34,9% )
no 44 ner | . 50% : . ,

O% 20;’/() 40% GO;% 80;%) 100%

B Hopma ™ HeneMeHTHbIE KOTHUTUBHBIC HapylieHus  JleMEeHTHbIE KOTHUTUBHBIE HapyILIEHUs

Pucynok 2. Yactota BcTpeuaeMoCcTH KOrHUTHBHBIX pacctpoiictB mo KUIOIIC B 3aBucumoctu OT
BO3pacTa MalMeHTOB

Jlanee ObUIM M3y4eHBbI pe3yNbTaThl TECTa PUCOBAHUS YAcOB, CPEIHHUM Oal MO KOTOPOMY
cocraBun 6,7+0,3. Beicokue nokaszareiy MO AAHHOMY HCCIIEIOBAHUIO BBISBICHBI Y MallUEHTOB B
Bo3pacte 1o 44 nmer — 7,43+0,6, y nuu B Bo3pacte 4559 ner — 6,8+0,4 u crapme 60 jger —
6,2+0,4. OtnenpbHO Oasuibl 3a pucoBaHue LudepbIaTa yacoB B BHJIE 3aMKHYTOIO Kpyra, BHYTPH
KOTOPOTO MPaBUJIBHO PAacCTaBlI€Hbl C paBHbIM HHTepBajoM Luppel oT 1 g0 12, OblIM paBHBI
3,7+0,1, a cpenHmii 6a1 3a MpaBUIIbHOE PACHIOIOKEHHE CTPEIOK Ha Iudeponare cocrasui 2,9+0,2.
Pesynbrarel 3a pucoBanue nugepOnaTa 4yacoB M PACHOJIOKEHUE CTPENIOK ObUIM JIydlle Y JIUI
MoJiofioro Bo3pacta u cocraBwin 4,0+0,2 u 3,240,5, y 3pensix- 3,8+0,2 u 3,2+0,3, y HOXKUIBIX-
3,4+0,2 u 2,3+0,3 6anmnoB coorBeTcTBEeHHO. (PucyHOK 3).

5
4,0+0,2 3,8+0,2

4 3,420,2 3,2:05 3,2103

3 2.3103 m 35-44 net
2 m45-59 ner
1 60-75 ner
0

Ba 3a prcoBanue nudepoiaTa 4acos Bat 3a pacronokeHue CTpeiok

PI/IC}’HOK 3. bamwl 3a pUucoBaHuc un(i)ep6naTa JaCOB MU PaCIIOJIOXKCHUE CTPCIOK O6CJ'ICI[OBaHHI>IMI/I
PAa3JIMYHBIX BO3PACTHBIX I'PYIIIL

®
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Uccnenyemble OonbHbIE ObUIM paclpelelieHbl Ha TpU TPYNNbl B COOTBETCTBUU C
JIOKaJIM3allMe oyara MOpPa)XXeHHsI IO JaHHBIM KJIMHHUKO-HEHpPOBU3YaJbHOTO HCCIIEJOBAHUS: B
MIEPBYIO TPYIITY BOILIM HMAIlMEHTHI C MHCYIBTOM B JJOMHUHAHTHOH, JI€BOI reMucdepe; BO BTOPYIO —
CyOZIOMHHAHTHOM, MpaBOi reMucdepe; B TPETbI0 — B MO3KEUKE U CTBOJIE.

B nepBoii rpymme cpegHuii 6ai mo KpaTKkou HIKaie OUEHKU MCUXHUYECKOro CTaTyca COCTaBUII
22,8+0,8. IIpu sTOM moOKa3aTeld MPOBOAMMOIO HCCIEAOBAHHS OBLUIM B Mpeeiax HOPMAaJbHBIX
3HaueHuil y 9 6onpHbIX (20,5%), HegeMEHTHbIE KOTHUTHBHBIE paccTpoiictBa — y 12 GOJIBHBIX
(27,3%), neMeHTHbIE KOTHUTHUBHBIE paccTpoiicTBa — y 23 mauueHnTtoB (52,3%).

Bo Bropoi#i rpynme cpegnuii mokazarenb o KILIOIIC cocraBun 25,3+0,6 GamioB, 4TO
COOTBETCTBYET YMEPEHHBIM KOTHHUTHBHBIM paccTpoiicTBaM. B naHHOW rpynmne KOrHUTHBHbBIE
¢byskuuu 66U B HOpMe y 10 (26,3%) O0MbHBIX, HEJEMEHTHBIE PACCTPOICTBA TMAarHOCTUPOBAHBI Y
20 (52,6%) u nmeMeHIMU pa3IUYHON CTeneHW BhIpakeHHOCTH — y 8 (21,1%) oOcienoBaHHBIX
(PucyHnok 4).

Cpennuii 6ai1 3a BBIIOJHEHUE KPaTKOW MIKAJIbI OIEHKU TMCHUXWYECKOrO CTaTyca B TPEThel
rpymnmne coctaBun 24,8+0,8. Illkana BM® Obuta B mpenenax HOpMaibHBIX 3HaueHH y 4 (19%),
HEJIEMEHTHbIE KOTHUTHBHBIE paccTpoiictBa — y 11 (52,4%) u nemMeHTHblE HapyLIeHHs] pa3HOU
CTETEeHU BhIpaXEHHOCTU — Y 6 (28,6%) 00cnen0BaHHBbIX.

AHanu3 JaHHBIX PE3yIbTaTOB BBISIBMJI CTAaTHCTUYECKU 3HAYMMYIO DPasHUIy MEXIY
JOKaJIM3allMed oyara MIIEMUHM M CTENEHbI0 KOTHUTHBHBIX paccTpoiictB (p<0,05). Tak, npu
WHCYJbTE B JIOMUHAHTHOM TMOJYIIAPHH JOCTOBEPHO Npeoliajgaiy JIeMEHTHbIE KOTHHUTHBHBIC
paccTpoiicTBa, MpPU HHCYIBTE B CYOJOMHHAHTHOM TMONYIIAPUM W B MO3KEUKE M CTBOJIE —
ymepeHHsble paccTpoiicTBa BI1O.

20,5% 27,2%

JloMuHaHTHOE nonymapue

Cy0OmoMHHAHTHOE TIOTyTIIApHe
I I

52,4%

Mo3Ke4oK, CTBOJ

s

0,0% 20,0% 40,0% 60,0% 80,0% 100,0%
HEHopma ® HeneMeHTHBIE HAPYLICHUS JleMeHTHBIE HapYIICHUS

Pucynok 4. Pesynprarer KIIOIIC mpu nokanu3anuy HHCYJIbTa B JIEBOM IMOJYIIAPUH, IPaBOM
MOJYIIAPHH, B MO3KEUKE U CTBOJIE TOJIOBHOTO MO3ra

Kak nokazano B Tabnuue 1 u Ha Pucynke 5 no pesynsraram KIIOIIC B rpymime nanueHToB ¢
nokanuzanued MM B TOMMHAaHTHOM NOJNYIIApUU 1O CPAaBHEHHUIO C IMOKa3aTelsIMU KOTHUTHBHBIX
HapylIeHUd B Tpynme c JIoKajdu3aluued B CyOJOMHHAHTHOM MOJYyIIapuH, HabIoaaercs
CTaTUCTUYECKU 3HAYMMOE BBIPAKEHHOE CHM)KEHUE OaJlJIbHOM OLIEHKH OPHUEHTHPOBKU BO BPEMEHU U
cocraBuio B cpeaem 3,9+0,2 (p<0,05), opuentupoBku B mpoctpanctBe — 4,3+0,1 (p<0,05).
PaccrpoiicTBo BocnpusaTus nposBisiocs y 4,5% 6onbHbix (2,9+0,3 Ganna), Toraa Kak BO BTOPOH
IpylIe Takux ciay4yaeB He Obulo. bannbHas oneHka HapylIeHHs BHUMAHHS M CYeTa COCTaBHIIA B
cpennem 2,8+0,3 (86,4%), 4TO Takke WMENO CTAaTUCTUYECKH 3HaunmMyro paszHuity (p <0,05).
[TokazaTens HapylleHUs MaMITH HE MUMEN TOCToBepHbIX 3HaueHuid — 1,5+0,1 (81,8%) (p>0,05).
Hapymenne peun, uteHus cocraBmwio 6,3+0,2 Oamra (75%) (p <0,05). B To xe Bpems
KOHCTPYKTHUBHBIN MpakcHc OblT 60JIee COXPaHHBIM Yy MallMEHTOB C JIEBOIOIYLIAPHOH JIOKaIu3auuen
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ogara u cocraBus B cpeaneMm 0,45+0,08 Gamna (54,5%), a mpu JOKanu3allMKd o4ara B IPaBOM
nonymapuu — 0,3+0,01 (65,8%) (p <0,01).

Tabnuna 1
HEMPOIICUXOJIOT'MUYECKUE ITOKA3ATEJIM B I'PYIIIIAX BOJIbHBIX
C MIIEMWYECKHUM MHCVYJIBTOM B 3ABUCUMOCTU OT JIOKAJIM3AIINU OUAT A

(o maruasM KIIOTIC)
Illokazamenu I'pynnut 6onvubix Yposenw
1 epynna, U ¢ 2 epynna, HUH 6 3 epynna, U docmoseprocmu
OOMUHAHMHOM — CYOOOMUHAHMHOM 8 MO3MCEUKe U
noaywapuu, noaywapuu, N=38 cmeore,
n=44 n=21
bannv banvl baniv p2-1 p3-1 p3-2

OpHEeHTUPOBKA BO 3,9+0,2 4,6+0,1 4,5+0,2 <0,05 <0,05 >0,05
BPEMCHH
OpueHTHpPOBKa B 4,3+0,1 4,7+0,1 4,6+0,1 <0,05 <0,05 >0,05
MPOCTPAHCTBE
PaccrpoiicTBo 2,9+0,3 0 0 — — —
BOCHIPHUSTHUS
Hapymenne BHuManus 2,8+0,3 3,5+0,2 3,8+0,3 <0,05 <0,01 >0,05
U cyeTa
Hapyienue namsitu 1,540,1 1,8+0,2 1,7+0,2 >0,05 >0,06 >0,05
Hapymenne peun, 6,3+0,2 7,0+0,2 6,6+0,3 <0,05 >0,05 >0,05
YTEHUS
KoHcTpyKTHUBHBIH 0,45+0,08 0,3+0,01 0,840,001 <0,01 <0,01 <0,01
MPAKCHC

Ipumeyanue: p2-1 — craTucTHUecKky 3HaAUMMas pa3HUIla Mexay rpymnmamMu ¢ UM B JOMUHAHTHOM H
CyOJJOMUHAHTHOM MONyIIapusx; p3-1 — CTaTUCTUYECKHM 3HAUYMMas pa3HUIA Mexay rpynnamu ¢ MU B
MO3XKEUKEC M CTBOJIC M JIOMHHAHTHBIM IOJIyIIApHEM; p3-2 — CTAaTHCTUYECCKH 3HAUYMMas pa3HUIla MEXITY

rpynnamu ¢ MW B Mo3:xeuke U CTBOJIE ¥ CyOJOMUHAHTHBIM HOTyIIAPUEM

0
86,4 @1,8(4)5 o 78.9% 81,0%
W70 0 71,4% g 71,4%
63,20 ©9,8%
54,5% 55,3%
45,5% 40 90
33,3%
23,7%23,7% 23,8% 19 0%
4,5% I I0,0% I I0,0% I
JloMuHAaHTHOE TOTyIIapue CyOmoMHHAHTHOE TIOTyTIIApHe Mo03K€40K U CTBOI
® OpHUEeHTHPOBKA BO BPEMEHHU ¥ OpueHTHPOBKA B IPOCTPAHCTBE
Bocnpusitue Buumanue u cuet
H [TamsTh B Peup 1 yTeHUE

B KOHCTpYKTUBHBIN IPAKCUC

Pucynok 5. YactoTa HEHPOICUXOJIOTHICCKUX HAPYIICHUH B 3aBUCMMOCTH OT JIOKAIHM3auu ovara (1o
naaasiM KITOIIC)

HpaKTI/I‘-ICCKI/I HIACHTUYHAsA KapThUHa CKJIaAblBalaCb W  OTHOCHUTCIIBHO Moka3arejiaen

KOTHUTHUBHBIX PAcCTPOUCTB B rpymme 6onbHbIX ¢ MW B MO3Keuke U CTBOJIE MO3Ta, 4TO U B TPYIITE C
nokanuzanueit MW B mpaBom mosymapuu, KpoMe rnokasareyield KOHCTPYKTUBHOTO mpakcuca. Tak, B
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TpeThel rpyIme OONBHBIX MO CPAaBHEHUIO C TMEPBOM W BTOPOW TpYIIaMH OTMEYAECTCS 3HAUYMMast
COXPaHHOCTh KOHCTPYKTUBHOTO npakcuca — 0,84+0,01 (19,0%) (p <0,01), a ocranbHbIe OKa3aTenu
KOTHUTHBHBIX HAPYILIEHU HE MMEIOT 3HAYMMBIX U3MEHEHUW [0 CPAaBHEHUIO CO BTOPOM TPyNIION
(p>0,05).

Co cTopoHBI aHanIM3a APYroi rpymmbl TECTOB, a UMEHHO, TECTa MO PUCOBaHUIO HHpepOIaTa
4acoB M PACIOJIOKEHUS] CTPEJIOK YacoB, OTMEYAIHCh TaKXKe paziuyus B Tpymnmax OOJbHBIX
(Pucynok 6). Tak, B mepBo# rpymnme cpeaHuid 0amt 3a BBHIIOIHEHHUE JAHHOM METOTUKU COCTaBUI
6,1, Bo BTOpOii — 7, 1 B TpeTheit — 7,1.

10
B OOmwmii 6at 3a TECT MO
6.1 7 71 PHCOBAHHMIO YaCOB
S 3,8 3.9 Tect o prcoBaHUIO
PSHAYEHNE] 31 3.2 CTpesoK
Tect o pucoBaHUIO
0 nudepOIaTa 4acos
JloMunaHTHOE CybOnoMHUHAHTHOE Mo03K€40K ¥ CTBOJI
MOJTyIIapue MOJIyIIapue

Pucynok 6. Pacnpenenenue 0aJijioB 10 PUCOBAHHUIO YaCOB y OOJBHBIX C MINEMUYECKHM HUHCYJIBTOM B
3aBHCHMOCTH OT JIOKAJIM3ALMU O4ara

Kak mnokazano Ha Pucynke pacnpenenenue OajuioB 1O pucOBaHMIO Iudepbnara u
PACIIONIOKEHHIO CTPENIOK B aHAIM3UPYEMBIX T'PYIIAaX HE JOCTHTAJNIO0 CTAaTUCTUYECKH JOCTOBEPHBIX
pa3nuumii, onxHaKo oOmMid Oanyl 3a BBHINOJIHEHUE 3aJaHUs TAKXKe ObUI HIDKE B TPYIIE OONBHBIX C
JIOKaIM3anyeld HIIeMUYeCKOro HHCYIIBTa B IOMUHAHTHOM ITOJTYIIAPUHU TOJIOBHOTO MO3Ta.

3axnouenue
B pesynbrare wuccienoBaHus IOKa3aHO, 4TO y Oosbliel 4acTH OONBHBIX C OCTPHIM
WIIEMUYECKUM HHCYIIBTOM OTMEYaeTCsl CHIDKEHHE KOTHUTHBHBIX (QyHKImMA — B 77,6% ciydaeB

IIPEUMYILIECTBEHHO B BHUJIE HEAEMEHTHBIX paccTpoicTB (41,7% cnydaeB). OmnpeneneHa ymMepeHHas
3aBUCUMOCTb MEKIY BO3PaCTOM IIALIMEHTOB U CTEIIEHBIO HEHMPOIICUXOJIOTMYECKUX PACCTPOMCTB 3a
CUET TOTO, YTO Y MOJIOBUHBI JIUI MOJIOJIOTO BO3PACTa BHICIINE MO3TOBbIE (DYHKIIMU HE HAPYIIAJIUCH,
ay 89,2% nui crapmie 60 meT — HapYIIEHBI, YTO TAKXKe MOATBEPIKAACTCS pe3ylbTaTaMu TeCTa
pucoBaHus 4acoB. [losyueHHBIE pe3yibTaTbl OOBACHSIOTCS TEM, YTO B TOXMIOM BO3pacTe
HaOmroaeTcss psAJl COMYTCTBYIOIIMX 3a00J€BaHUM, CHIDKAIOLUIMX MO3rOBOE KpPOBOOOpallleHHEe U
a/lanTalliOHHbIE MEXaHU3MBbI K TUIIOKcHYecKuM ycnoBusiM ipu OHMK.

B nHamem uccienoBaHMM BBISBICHO, YTO JIOKJIM3ALUs Odara IOPAKEHUs XapaKTEepHU3yeTcCs
Pa3BUTHEM OIPENIENIEHHBIX 0COOCHHOCTEH PacCTPONCTB BBICIIMX MO3TOBBIX (pyHKIMHA. Tak, HHCYIBT
B JIOMUHAHTHOM IOJIyIIapUH CONPOBOXKAAJICSA JEMEHTHBIMU paccTpoicTBamMu B 52,3% ciydaes, Ipu
3TOM y OOJBIIMHCTBA OOJBHBIX BBISBICHBI BHIPAKEHHBIE PACCTPOMCTBA CIEAYIOIIUX MapaMeTpOB:
OPHUEHTHPOBKM BO BPEMEHH, IIPOCTPAHCTBE, BOCHPUATHUSA, OTCPOUYECHHOW CIyXOPEYEBOM NaMSATH,
peueBbIX (pyHkIMA 1 BHUMaHus. [Ipeobnananue koruuTuBHBIX pacctpoiictB mo KILIOIIC u Tecty
pHCOBaHMS YacoB B NeEpBOM rpymnmne oObsCHAETCS OONBIIMM YYacTHEM JIEBOTO MOJYIIApHs B
OCYIIECTBIIEHUU BBICIIMX MO3TOBBIX (YHKIMI. A Npu MpaBOIMOJYIIAPHOW JIOKAJIM3allMU oOdara
CTAaTHUCTHUYECKU 3HAYMMO TIpeo0IIaiaiii HapyIeH!s KOHCTPYKTHBHOTO Tpakcuca (B 65,8% ciaydaes).
YTO COMOCTaBUMO C pe3yabratamu padorel M. D. Lezak u coaBt. [15], HO MpOTHBOPEYUT TOUKE
spenust E. JI. Xomckoit [7], yka3piBaroiieil Ha OOJBIIYI0 YacTOTY BO3ZHUKHOBEHHUS JAHHOTO BHJA
anpakCUy IpHU MOpPaXEHUM JOMHMHAHTHOrO momymapus, a Takke B. H. ['puropbesoii ¢ coasrt., He
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OTMEUAIOIIMMH DPA3IHYUs B 3aBUCHUMOCTH OT MopakeHHOU remucdeps! [16]. OmHaxo, BBICOKas
JacToTa KOHCTPYKTHBHOHM ampakCHMM HMella MECTO HE TOJIbKO y OONBbHBIX C CyOJIOMHHAHTHOMN
Jokanu3anuei odara, HO My 54,5% OONBHBIX C HIIEMUYECKUM OYaroM B JIOMHHAHTHOM
MOJYIIAPHH. DTO MOXKET OBITh OOBACHEHO ()EHOMEHOM JAMallin3a — JAWCTAHTHBIX HapyIIeHUN
(GYHKIIMOHUPOBAaHUS HEPBHOM TKaHM IpPHU OYaroBOM IMOPaK€HUH, ONMUCaHHBIX HeBpojorom K.H.
MonaxkoBsiM B 1914 1. [17]. B aTOM ciydae BO3MOXHO (PYyHKIIMOHAJIBHOE TOJIaBJICHUE aKTHUBHOCTH
WJICHTUYHOU 00JIaCTH, a UMEHHO TEMEHHO-3aThUIOUHBIX OT/IEJIOB, MPOTHUBOMOIO0KHOTO MOTYIIapHs.
Tak, Andrews R. J. B cBoeii paboTe BBISBIII YCHIICHUE MTOKa3aTeliell COMaTOCCHCOPHBIX BhI3BAHHBIX
MOTEHIINAJIOB Ha MPOTUBOIIOJIOKHON O4ary CTOpoHe B 0cTpoM U nogoctpom nepuogax OHMK [18].
OnHako MONydyeHHbIE PEe3yAbTAaThl M MPEIINONOKEHUSI OTHOCUTEIBHO BO3HUKAIOIIETO TUAIIM3a y
OONBHBIX C WIIEMHYECKHUM HHCYIBTOM TPEOYIOT [adbHEWINEro IeTadbHOrO WCCIICAOBAHUS C
HCII0JIb30BaHUEM COBPEMEHHBIX METO/I0B HEHPOBU3YAIU3AIUH.

B rpymnmne GOJIpHBIX C MHCYIBTOM MO3XEYKa WM CTBOJA TOJIOBHOTO MO3ra Mbl HE HAILIU
CYIIECTBEHHBIX Pa3IM4Mii B KOTHUTUBHBIX PACCTPONUCTBAX 110 CPABHEHHUIO C OOJIBHBIMU C HHCYIIBTOM
CYOJIOMHHAHTHOTO TIOJTyIIAPHsl, KOTJIa B 00CHX Tpylmnax mpeodagaid HeleMEHTHBIC KOTHUTHBHBIE
pacctpoiictBa — B 52,4 u 52,6% ciydaeB coorBeTcTBeHHO. O/IHAKO, HAanOOJIee YacTO HAOIIOIAINChH
HapyIICHUS CIIyXOpEUYeBOM MaMATH, BHHUMAaHMS, peud, ureHus. [lomydeHHbIE pe3yabTATHI
OOBSICHSIFOTCS SIBJICHUSIMH IUAIIN3a, KPOME 3TOT0, H3BECTHO, YTO KOTHUTUBHBIE PYHKIIUH MO3KEUKA
CBSI3aHBI C MHECTUYCCKUMHU (QYHKIHUSIMH, BHUMAHUEM, YTOMIIIEMOCTHIO, KOHCTPYKTHBHOMN
CIOCOOHOCTBIO, a TaKXe pPEYEBHIMH IIPOIECCaMHU IOCPEACTBOM JIOOHO-MOCTOMO3KEUKOBOTO,
3aThUIOYHO-BUCOYHO-MOCTO-MOKEUKOBOMY, IIepeOeIio-TajaMoKOpTuKaibHoMy nyTei [19]. BaxHo
OTMETHUTh, UTO JIETAIbHOE HEHPONCUXOJOTHYECKOE UCCIIEAOBaHNE MO3BOJSET BBISIBUTH MOPAKEHUE
OTJICJIOB TOJIOBHOTO MO3ra, KOTOpBhIE 3a4acTyl0 HE BHU3YAIU3UPYIOTCS HWHCTPYMEHTAJIbHBIMU
METOZaMH UCCIIEI0OBaHUSI.
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3HAYUEHUE TEMOINHAMMYECKHNX PACCTPOMCTB B COCYIAX CETYATKH
B TEHEHUU NINONMATUYECKHUX PETUHOBACKYJ/IUTOB

©¥Ymemanuesa M. H., ORCID: 0000-0002-0924-4277, Carvimbexos Yuugsepcumem,
2. buwkex, Kvipevizcman, maanail@mail.ru

Annomayus. AKTYalbHOCTh JAHHOW TATOJIOTUU 3aKIIOYAETCs B TOM, YTO MOPAXKAOTCS 00a
r1a3a, XapakTepU3yeTcs BSUIOTCKYIIMM, PEIUAHBUPYIOIIMM TEYCHHUEM, CTPaJalOT MalUeHTHI
JIETCKOTO M FOHOIIECKOTO BO3pacTa. Tak Kak B OCHOBE JAHHOM MATOJOTHHU JICKHT aCEHTHYCCKOE
BOCITAJICHUE COCYJIMCTON CTEHKH B CETYAaTKEe ayTOMMMYHHOTO I'e€He3a, MPHUBOIICE K HAPYIIICHUIO
TeMOJIMHAMUKH, HaMHU TOCTABIICHA yelb — W3YyYUTh 3HAYCHHUE PACCTPOMCTB TEeMOAMHAMHYECKHX
MoKa3aTeliell TMpH Pa3luYHBIX HM3MEHEHHSIX TIJa3HOTO JHA y OONBHBIX C HAWONATHUYCCKUMHU
peTuHoOBacKyauTaMu. IIpoBeneHBl CHEIUaIbHBIC MemoOobl UCCAe008aHUs: ABTOIICPUMETPHS,
OMOMUKPOCKOMUS TMEpPEeIHEro OTpe3ka Ia3 W BHYTPEHHHUX CTPYKTYp IJ1aza, mpsiMasi U oOparHas
opramemockorms, OCT JI3H wum xenroro msrHa, ayrodmoopecuentHas OCT cocymoB ¢
KanuOpomerpuel neHtpanbHoit aprepun ceryatku (LIAC) u nentpanbhoii Bensl cetuarku (L[BC),
ynbTpa3BykoBasi jpomnrmuieporpadust cocynoB (Y3Il) ceruarku. MccienoBaHue KpoBUM HAa HaIMYUE
aHTUTENl TpPU BHUPYCHBIX, OakTepUadbHBIX M HMHQPEKIMOHHBIX 3a00JI€BaHUAX, HCCIEIOBaHUE
MMMYHHOTO cTaryca. Pesynvmamul: BBIABICHO B OOJIBLIEH CTENEHUM MOBBILICHUE JMHEHHON
ckopoctu kpoBoToka (JICK) B masuuunoit aprepun (I'A), HAC, LIBC u BepxHeil ITa3HUYHOM BEeHE
(BI'B) y 601bHBIX ¢ HEBpOpETHUHOIATUEH: cOOTBETCTBEHHO: 64,86+0,46 cm/cek, 62,0+1,03 cm/cek
(P<0,01), 21,0+£0,7 cm/cek, 20,0+0,76 cm/cex (P <0,05). Y Bcex OOMBHBIX MpeoOIagaid sBICHUS
aarnocnazma — RI=0,83+0,010; RI=0,8+0,014 (P <0,05). B BeHO3HO! cHCTEME BBISBICHBI
siBlIeHUs BeHO3HO# mucremuu ¢ mnosbimenrneM JICK mo 13,5+0,7 cm/cex m 15,0+0,74 cm/cex
(P <0,05). V 6onbHbIX ¢ Makynoguctpodueit — 10,8+0,82 cm/cex u 12,6+0,58 cm/cex (P <0,05).
Yacrora reMoJMHAMHUECKUX HapyIIeHW mpeobnanana npu HeBpopeTHHomatusx — 53,1% B T'A,
50% B HAC, B IIBC u BIB — B 50% u 39%. Bwuigoovi: HambonblIMe paccTpoiicTBa
MUKPOIIMPKYJISIIUA B  apTCPUOBCHO3HOW CHUCTEME CETYATKW BBISIBIICHBI y OONBHBIX C
HEBPOPETHHOIATHIME. BBISIBIICHHBIC HAPYIICHUS MHKPOIUPKYISAIIUNA MEeTOIoM Y3/[ y OONBHBIX C
UIVOMATHUYEeCKUMH  PETHHOBACKYIUTAMH  TO3BOJISIIOT — ONPENEINTh  TaKTHKY, TMPOTHO3 U
3¢ GEKTUBHOCTD JICUSHHUS.

Kniouesvie cnosa: peTMHOBACKYIUT, COCYAbl CETUaTKH, YIBTPa3ByKOBas aoMILIeporpadus,
reMOJIMHAMUYECKNE  [I0Ka3aTeNH, JIMHEHHAas  CKOPOCTh  KPOBOTOKa, AHTMOPETHHONATHSA,
HEBPOPETUHONATHUS, MAKyJIONaTUsl, MaKyJIOAUCTPOUs.

Bseoenue

AKTyanbHOCTh JAHHOHM IaTOJIOTUU 3aKJII0YAeTCs B TOM, YTO HJIMONATUYECKHE BaCKYJIUTHI
OCTAIOTCSl OJIHOM M3 CIOXHBIX TNpoOsiieM B O(TalIbMOMNATONIOIUH, TpeOyIole JalbHEeHIIero
COBEpIIICHCTBOBAHUS B JHArHOCTHKE W TPOQHIAKTHKE CIENOTHl W craboBuaeHus. [lo maHHBIM
JUTEepaTypbl HTHBAIUIN3ALMA [71a3 OT ATOM MaTojoruu cocrasiseT 25,6% [1].

TskecTp TedyeHUS AHTMUTOB CETYAaTKW M JIUCKa 3pUTEIBHOrO HepBa 00yClIOBIEHA
MMMYHOIIaTOJIOTHYECKHM BOCHAJIEHUEM CTEHKH COCYIOB, HApYIIEHHEM MHKPOLMPKYIALUN U
PEONIOTUYECKIX CBOMCTB KPOBU. DJTO TPOSBISIETCS arperanueil SpUTPOIMTOB M TPOMOOITUTOB B
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cocygax ¢ mocienymroled ux oOnurepanued M MnpoiaudepaTUBHBIMH MPOLECCAaMU B CETYaTKe U
JIMCKE 3pUTENIbHOTO HepBa [2—7].

Bornbias paHUMOCTB COCYIOB CeTYaTKU OOBSCHSACTCS MEHbIIMM AuaMeTpoM (oT 5—10 px 1o
80—120 ux) uentpansuoit aprepun u BeHsl (LJAC u LIBC), a Takke MHOTOYpOBHEBBIM XapaKTepOM
KpOBOTOKa [8, 9].

B cootBetcTBHM ¢ YeM, U3yuyeHHE FeMOAMHAMUKH B COCYIax I1a3a UMeeT OOJIbIIOe 3HAUCHUE
B OILICHKE I[1aTOJIOIMM CETYaTKM U 3pUTENbHOro HepBa. Ha mpoTskeHMHM JecsaTHIETUR
COBEpPIICHCTBOBAJIUCH METOABI HCCIIEJOBAaHUS TeMOIMHAMHMKH TIJla3a OT peoBu3orpadpuu u
maetusMmorpadguu  [10], wHBa3uBHOW  QuroopeciieHTHONH Buauo-aHTHorpaduu (PAI) o
HEWHBA3WBHOTO METO/Aa — YJABTPa3BYKOBOTo nomiuieporpadudeckoro ucciaempoanus (Y3J1) [11-
15]. Metrox ocHoBan Ha »ddekre Jloruiepa — 3aBHCHUMOCTH YacCTOTHOTO CJHBHTa MEXKIY
IIOCBIJIAEMBIM U OTPAXKAEMBIM YJIbTPa3BYKOBBIMHM CUTHAJIAMHU OT CKOPOCTH JIBUYKEHUS UCCIEAYEMOTO
oObekTa. YaCTOTHBIA COBUT 3aBHCUT OT CKOPOCTH JIBMIKEHHUS SPUTPOLIMTOB B MPOCBETE COCY.A.
Coueranue B-pexxuma, LBETHOrO JONIUIEPOBCKOTO KapTUPOBAaHUS U HUMIYIbCHO-BOJIHOBOU
nonmuieporpaduu CeNano JOCTYMHBIM Ui UCCICAOBAHHS COCYIOB IVIa3HOTO sI0J0Ka M OpOUTHI
[16].

[To maHHBIM nUTEpaTyphl B OPTAIBMOJIOTHH M3BECTHBI HccaenoBanus Y3/[ cocynoB maza u
OpOUTHI P TIIAYKOME U COCYIUCTOM Maroyioruu masa [17-22].

[IpencraBisitoT HHTEPEC OCOOEHHOCTH HapYIIEHUs TEMOLUPKYISILIMY B COCyAaX CETYATKU MPU
V3]l y OONpHBIX C WAMONMATHYECKHMH aHTHHTaMU. B 1OCTyNmHOW HaM JUTeparype HMEIOTCS
€IMHUYHBIC UCCIIEIOBAHUS 3HAYCHHS TeMOIMPKYISITOPHBIX PACCTPOUCTB, OMPEAEISIONUX CTEIEeHb
TSOKECTH JAHHOUW MAaTOJOrMU. B COOTBETCTBUM ¢ 4eM, HAMH IOCTaBII€HA yeib. U3YUUTh 3HAYCHHE
paccTpoiicTB reMOAMHAMMUYECKUX II0Ka3aTeaed B COCylax CETYaTKu MpHU Pa3IUYHbIX MaTOIOTHIX
IJ1a3HOTO JJHA Y OOJIBHBIX C MAMONATUYECKUMU PETHUHOBACKYIUTAMHU.

Mamepuan u memoowl ucciedosanus

O6cnenoBano 53 narnuenta (100 maz), cpeau kotopbix — 43 601pHBIX (80 171a3) ¢ aHTUUTAMU
ceryarku U 10 yenosek (20 m1a3) — 3A0pOBBIC JTUIIA, KOTOPHIE COCTABUIN KOHTPOJIBHYIO TPYIIITY.

ITo BO3pacTHOMY cocTaBy OONIbHBIE C UAMONATHUYECKHUMH BaCKYIHTAMU PACIPENEISUIUCE: OT
10 mo 20 ner — 14 GoapHBIX (26 T71a3), 33,7%; ot 21 1m0 30 net — 18 GonbHBIX (34 masa), 40,7%:;
crapiie 30 net — 11 6onpHBIX (20 T1a3), 25,6%. Cpennuii Bo3pact coctasmit: 22,0+0,17.

WccnenoBanust  mia3Horo  JHAa  BBISIBWIM  CIEAYyIOIIME — KIMHUYECKHE  (OPMBI:
aHruoperuHonatuu Ha 16 miasax (11 OGombHBIX) — 9,3%; HeBpopeTuHomaTHMH Ha 64 IIazax
(32 GonbHBIX) — 74,4%; comyTCTBYIOIIME U3MEHEHUS: MaKynonaruu Ha 23 ria3zax (12 00nbHBIX) —
26,2% u makynonuctpoduu Ha 26 mazax (19 6ompHbIX) — 29,6%.

ITo mokazarenssm mepumerpun (Haaq Streit Interzeaq Octopus 123 Perimeter, Germany)
W3MEHEHUS [1a3HOTO THA PacIpeeNsUTUCh MO CTETIEHHU TsDKECTH: JIerkasi cTeneHb y 16 6onbHbIX (32
m1aza), 38,4%; cpennsisa y 15 6onbubix (30 mnaz), 34,9%; tsokenas y 12 6onpHbIX (18 maz), 26,7%.

Hapsiny ¢ mpoBeneHueM  aBTONEPUMETPUH,  OONBHBIM  C  HMJIUOMATUYECKUMU
PETHHOBACKYJIUTAMH TPOBOJMINCH OMOMHKPOCKOIHS TEPEIHEr0 OTpe3Ka Iia3a W BHYTPEHHHUX
CTPYKTYp TIJla3a, mpsiMmas M oOparHas OuHOKyIspHas odTanbmockonus (Schepensa, nuH3a
Tonpimana), ontudeckas korepeHtHas Tomorpadust (OCT) aucka 3pUTENLHOTO HEPBAa M HKEITOTO
msatHa (CARL ZEISS CIRRUS HD-OCT Model 4000/5000, Germany), ayrodumtoopecuentnas OCT
cocynoB ¢ kanmubopomerpueir (CIRRUS HD-OCT CARL ZEISS ), uccnenoBanue reMOAMHAMUKA B
COCy/Iax CeTYaTKH U JUCKa 3pUTETHLHOTO HepBa ¢ moMotisio Y3/] cuctembr Dopscan. Onpenensiiich
reMOIMHAMUYEeCKHe TMOKa3aTeNu: JIMHeHHas ckopocTh KpoBoroka (JICK) B mmasHWYHON aprepuu
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(I'A), nentpansuoii aprepun cetdyatku (LJAC), nenrpanshoit Bene ceryarku (LIBC), Bepxueit
rnazanuHoi BeHne (BI'B). Hapsiny ¢ aTum, onpeaensiics nmokasareib pe3ucTuBHOCTH RI.

Bcem GONBHBIM MPOBOAMIMCH KIMHUYECKO-Ta00paTOPHBIC MCCIICAOBAHUS ISl UCKITFOUCHUS
MATOJIOTHH BHYTPEHHUX OPraHOB M CHCTEMHBIX 3a0olieBaHUWil. McciemoBanne KpOBU HA HATHYUE
AQHTUTEJI TIPU BHPYCHBIX, OaKTepHUalbHBIX, WHQEKIUOHHBIX 3a0ojeBaHusX. MccnenoBanue
MMMYHHOT'O CTaTyca.

CratucTHyecKuil aHaIU3 Pe3yJIbTaTOB UCCIICAOBAHUS MMPOBOAMIICS COITIACHO OOIICTIPUHATHIM
METOIMKaM C TIOMOIIBIO TIporpaMMHBIX cpeacTB Microsoft Office 2010 amnst onepalinOHHBIX CHCTEM
Windows XP u mporpammsbl Statistica. /laHHbIC TIpeACTaBICHBI CpeaHEH apu(METHUECKOH U ee
CTaHJApTHBIM OTKIOHeHHeM (M+m). 3a TOCTOBEpHBIN MMOKa3aTelb MPUHUMAIACh Pa3HUIA BEIMYHH
P <0,05.

Pesynomamor uccnedosanus

CreneHb BBIPAXKEHHOCTH H3MEHEHUH COCYIMCTOM CTEHKHM OOYCIOBIMBAE€T W3MEHEHUs Ha
[JJa3HOM JIHE B BHJI€ AHTMOPETUHOIATHH, HEBPOPETUHONATUHU, COIMYTCTBYIOIME IOPaKEHUS
KEJITOTO IATHA B BUJIE MAKYJIOIATHH, MAaKYJIIPHOTO OTeKa U MaKyJIOAUCTPO(DHUH.

Bun knuHumdeckux ¢opM Ha IJa3HOM JHE 3aBHCUT OT MOPAKEHUS MOBEPXHOCTHBIX WIU
IYOOKHX COCYIOB B C€TYaTKe, OT BOBJICUEHHS B MATOJIOTMUYECKUN MPOIECC COCYI0B KPYITHOTO UITU
MEJKOro Kajaubpa, a Takke U3MEHEHUs apTepuaibHOro, BEHO3HOIO pycia WM apTepruO-BEHO3HBIX
COCYIUCTBIX apKas.

Kak Buano u3 Tabmuusl 1 1 Pucynka 1 mpu npoBeneHuu ynbTpa3BYKOBOW Jommieporpaduu
HaubOosiee BbIpOKEHHBbIC HapylleHUs JIUHEHHON ckopoctu KpoBoroka (JICK) B aprepumanbHOi
CHCTEME BBISBJICHBI Yy OOJIBHBIX C HEBPOPETUHOINATHSAMU U C COIYTCTBYIOIIMMH H3MEHEHHSIMHU
KENTOro msATHa B BUAE MakyinspHoro oreka. Tak, JICK B miasnuunoit aprepuu (I'A) npu
HEBPOPETHHOIIATUN TOBbIIeHa Ha (one anrmocmazma (RI=0,77+0,012 u RI=0,8+0,014) no
64,86+0,46 cm/cex u 62,0+1,03 cm/cex (P <0,01) mo cpaBHeHuto ¢ koHTpoabHOU Tpymmoi (KI') —
42,3+1,74 cm/cex, u ¢ anruoperunomaruein — 50,27+0,76 cm/cexk (P <0,05). YV OonpHBIX ¢
COIYTCTBYIOLIEH MakynonucTpodueit Takxke ormeuaercs nosbimenue JICK go 55,8+0,9 cm/cexk.

Tadmuma 1
VJIBTPA3BYKOBAS JOIIITJIEPOI'PA®NS COCY OB CETHATKU
I[TPU PA3JIMYHBIX KIIMHUYECKUX ®OPMAX UAVNOIMNATUYECKNX PETUHOBACKYJIMTOB

Knunuueckue ¢hopmvr PB Toxazamenu Y3/] cocyoos cemuamku

< @) O Q

Tf 3 ST B

% S © o I~} o 3 ©

Siis = <3 z X5 83

=

= S =

AHIHOpEeTUHONIATUU 50,27+0,76 ~ 0,59+0,010 16,6+0,17 0,7+0,011 7,5+0,49  9,0+0,44
(11 nan., 16 tnas) 9,3% A A
Hespoperunonaruun 64,86+£0,46  0,77+0,012 21,0+0,7  0,83+£0,010 13,5+0,74 15,0+0,74
(32 nar., 64 rnasza)74,4% AA A A A A A
Makynonatuu 62+1,03 0,8+0,014 20,0076  0,72+0,011 10+0,7 10+0,7
(12 mar., 23 ra3a)26,2% AA A A
Maxynoauctpohuu 55,8+0,9 0,8+0,014 17,8+0,88  0,8+0,014 10,8+0,82 12,6+0,58
(19 nar., 26 rnas) 29,6% A A A A A A
KT (10 mar., 20 ria3) cm/cek 42,3+1,74 0,740,010 15,50+0,6  0,65+0,012 5-8+0,77 8-10+0,78
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Pucynok 1. JluneliHasi ckopocTh KpOBOTOKa B TlasHU4YHOHM apTepuu (I'A) M UeHTpalbHOU apTepuu
cerdatku (LIAC) mpu peTmHOBacKyIHUTaX

Hapsiny ¢ atum, coorBercTBeHHO BbIsiBiaeHO yBenuwdeHue JICK u IIAC no 21,0+0,7 cM/cex u
20,0+0,76 cm/cek, mpotuB 15,5+0,6 cm/cek B KI, ¢ amrmocmazmom RI — 0,83+0,010 u RI —
0,8+0,014 (P <0,05).

Ha ¢one anruocnazma cocygoB OTMeYaeTcs BEHO3HAas AUCTEMHs] B LEHTPAJbHOM BeHE U
BepxHelt maznuyHoi Bene (LIBC u BI'B), B xortopeix JICK cocrapmsima 13,5+074 cm/cex u
15,0+0,74 cm/cex (P<0,05) y GombHBIX ¢ HeBpoperuHomarueit u 10,8+0,82 cm/cex u 12,6+0,58
CM/CEK C COMYTCTBYMOIIEH Makymonuctpodueit, mporus 5-8+0,77 cm/cex u 8-10+£0,78 cm/cex B KI'
u 7,5+0,49 cm/cex u 9,0+0,44 cm/cek y 6onbHbIX ¢ anrnoperunomnarueit (P<0,05).

YacroTa BBISBICHHBIX HapylICHUH JIMHEHHOW CKOPOCTH KPOBOTOKA B COCY/AX CETYATKH, MpPU
pa3NMYHBIX BUAAX M3MEHEHHH IT1a3HOTO THA oTpakeHa B Tabmuue 2 u Pucynke 2.

. Tabnuma 2
. YACTOTA TEMOLIUPKVYIIATOPHBIX HAPYIIIEHUUN
ITOKA3ATEJIEA V31 COCYAOB CETUATKU ITPY UJITNOITATUYECKNX PETUHOBACKVYJIMTAX

Kaunuuecxue gpopmor Yacmoma omxioHeHul Om HOpMbl

PB I'A 1JAC I[BC BI'B
Amnruoperunonaruu (11 37,5% (5 mar., 6 25% (2 nai., 4 18,7% (3 mam., 5 - (1 mar., 1 rina3s)
nair., 16 rmas) 9,3% ryia3) rJ1a3a) rJ1a3)
Hespopernnonarum (32 53,1% (17 nman., 34  50% (16 nmarr., 32 50% (16 mam., 32 39% (13 mar., 25
nar., 64 rmaza) 74,4% riasa) rirasa) riiasa) 1a3)
Maxynonaruu (12 marr., 34,8% (5 marr., 8 30,4% (4 mant.,, 7 17,4% (4 nau., 4 - (1 mam., 1 rna3)
23 rmaza) 26,2% ry1a3) rJ1a3) rJ1a3a)
Maxkynoaucrpoduu (19 23,1% (5 mar., 6 11,5% (3 mar., 3 11,5% (3 mar., 3 7,7% (1 mam., 2
nat., 26 rmas) 29,6% ras) riasa) riiasa) geo1.)

Haubonpias yactota BbIsSIBIEHAa y OOJNBHBIX C HEBPOPETHHOIATHEW B apTepHO-BEHO3HOU
CHUCTEME — COOTBETCTBEHHO 110 53,1% (Ha 34 ma3ax, 17 nanueHToB) B mazHuyHOU aptepun (I'A),
10 50% (na 32 rma3zax, 16 nanueHToB) B LeHTpanbHOI aprepun cetyatku (LIAC), u B neHTpaabHON
BEHE U BEpXHEH IIa3HUYHON BeHe — cooTBeTcTBeHHO B 50% (32 miaza, 16 mauuentoB) u 39% (25
a3, 13 manueHToB) MO CPaBHEHHUIO C AHTMOPETUHONATHENW U N3MEHEHUSIMU JKEJITOTrO ISTHA.
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Pucynok 2. Yactora apTepro-BeHO3HBIX HAPYIIEHUH ¢ HEBPOPETHHOIIATUSIMH IPH PETHHOBACKYIINTAX

Hanunuue conmyTcTByrOIMX U3MEHEHHUM B MaKyJISIpHOW 30HE, HECMOTPSI HA MEHBIIYIO YacTOTY
— MPU MaKyJoMaTUu U MakynoaucTpoduu B aprepuaibHOil cucteme cocrasiser 34,8% (8 mias, 5
nauuentoB) u 30,4% (7 a3, 4 mauuenta); 23,1% (6 ma3, 5 namuentoB) u 11,5% (3 maza, 3
ManueHTa) WMEIOT OOoNbIIoe 3HAa4eHWEe B (PYHKIMOHAIBHBIX HAPYIICHUSX B BHJIE PE3KOrO
MOHIDKEHUSI OCTPOTHI 3peHusi. B cooTBeTcTBUM € 4eM, OOJbIIOE 3HAYEHHWE UMEET MPOBEICHUE
ontuyeckor KorepeHTHoW Tomorpadguu (OCT), sxedaroro mnATHA U aHruorpaduu COCyIOB
MapaMaKyJIspHON 30HBI.

[To cpaBHeHUIO ¢ OOJBHBIMH C HEBPOPETUHOMNATHEH, MPU AHTHOPETUHONATHH YacTOTa
HapyIIEeHUs COCYIUCTON MUKPOLMPKYIISALMK JOCTOBEPHO HIKE. Tak, B apTepHabHOM CUCTEME OHA
cocrasinseT 37,5% (6 ma3, 5 manMeHToB) B MIA3HUYHOU apTepuu, B 25% (4 miasa, 2 manueHra) B
LEHTPaJIbHOM apTepuu cetuarku, u B 18,7% (5 masz, 3 nmanueHTa) B IEHTPAIHLHON BEHE CETYaTKH.

B cooTBeTcTBUM C BBISBICHHBIMUA OTKJIIOHEHUSIMU Y HE3HAYUTEIBHOTO KOJIMYECTBA OOJIBHBIX C
AHTHOPETUHONATHEH, B TMOAABIIAIONIEM OOJIBIIMHCTBE OTCYTCTBYIOIIHME COCYIMCTBIC HapyIICHUS B
CeTyaTKe MO3BOJISAIOT Ha (hoHE JleueHus JOOUThCS 3()(HEKTUBHOCTU U BBI3TOPOBICHHUS.

3axnmouenue

HauOonpme paccTpoiicTBa MUKPOIUPKYISIIIUA B apTEPUOBEHO3HOM CHUCTEME CETYaTKu
BBISIBJICHBI Y OOJBHBIX C HEBPOPETUHOMATHSIMH.

—BbIsBIeHHbIE HAPYIIEHUS MUKPOLMPKYIAIMA METOJIOM YIIBTPa3BYKOBOU Jomruieporpaduu y
OOJBHBIX C UAMOMATUYECKUMHU PETUHOBACKYIUTAMH UMEIOT OOJIBIIIOE MPAKTHUYECKOE 3HAYEHUE IS
BBIPAOOTKH TAKTUKU JICUCHMUSI.

—I'eMonnHaMuyeckue paccTpoiiCTBA B  apTEPHOBEHO3HOM CcUCTeME Yy OONBHBIX C
UIMONAaTHUYECKUMH PETHHOBACKYIUTAMH OTPEEISIFOT MPOTHO3 U 3()h(HEKTUBHOCTD JCUSHHUS.
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THE SIGNIFICANCE OF HEMODYNAMIC DISORDERS IN RETINAL VESSELS
IN THE COURSE OF IDIOPATHIC RETINOVASCULITIS

O©Umetalieva M., ORCID: 0000-0002-0924-4277, Salymbekov University,
Bishkek, Kyrgyzstan, maanai@mail.ru

Abstract. Relevance of this pathology is since both eyes are affected, characterized by
a sluggish, relapsing course, affecting children and adolescents. Since this pathology is based on
aseptic inflammation of the vascular wall in the retina of autoimmune origin, leading to
hemodynamic disorders, our goal is to study the significance of hemodynamic disorders in various
ocular fundus changes in patients with idiopathic retinovasculitis. Special research methods have
been performed: autoperimetry, biomicroscopy of the anterior segment and internal structures of
the eye, direct and reverse ophthalmoscopy, OCT of optic disc and yellow spot, autofluorescence
vascular OCT with central retinal artery and central retinal vein calibrometry, ultrasound Doppler
sonography of retinal vessels. Blood tests for antibodies of viral, bacterial and infectious diseases,
immune status testing. Results: greater increase in the linear velocity of blood flow in the arteria
ophthalmica, central retinal artery and central retinal vein and superior orbital vein in patients with
neuroretinopathy: respectively: 64.86+0.46 cm/sec, 62.0£1.03 cm/sec (P<0.01), 21.0+0.7 cm/sec,
20.0+0.76 cm/sec (P<0.05). Angiospasm phenomena prevailed in all patients — RI=0.83%0.010;
RI=0.840.014 (P<0.05). There were detected venous discirculation in the venous system with
increase of linear velocity of blood flow up to 13,5+0,7 cm/sec and 15,0+0,74 cm/sec (P<0,05). In
patients with maculodystrophy it was 10.8+£0.82 cm/sec and 12.6+£0.58 cm/sec (P<0.05).
The frequency of hemodynamic disturbances prevailed in neuroretinopathies — 53.1% in arteria
ophthalmica, 50% in central retinal artery, 50% in central retinal vein and 39% in superior orbital
vein. Conclusion: The major disorders of microcirculation in the retinal arterio-venous system were
detected in patients with neuroretinopathies. Microcirculatory disorders detected by ultrasound in
patients with idiopathic retinovasculitis allow to determine the tactics, prognosis, and effectiveness
of treatment.

Keywords: retinovasculitis, retinal vessels, ultrasound Doppler sonography, hemodynamic
parameters, linear velocity of blood flow, angioretinopathy, neuroretinopathy, maculopathy, macular
dystrophy.

Introduction

Relevance of this pathology consists in the fact that idiopathic vasculitis remains one of the
complicated problems in ophthalmopathology, requiring further improvement in diagnosis and
prevention of low vision and blindness. According to the publications, rate of eye disablement from
this pathology is 25.6% [1]. The severity of angiitis of the retina and optic disc is due to
immunopathological inflammation of the vascular wall, disorders of microcirculation and blood
rheological properties. It is manifested by the aggregation of erythrocytes and thrombocytes in the
vessels with their subsequent obliteration and proliferative processes in the retina and optic nerve
disc [2—7]. Greater retinal vascular vulnerability is explained by the smaller diameter (5-10 pk to
80-120 pk) of the central artery and vein, as well as by the multilevel nature of blood flow [8, 9].
Accordingly, the study of hemodynamics in the eye vessels is of great importance in the evaluation
of retinal and optic nerve pathology. Methods of ocular hemodynamics research have been
improved over the decades from rheovisography and plethysmography [10], invasive fluorescent
video angiography to noninvasive method - ultrasound Doppler sonography [11-15].
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The method is based on the Doppler effect — the dependence of the frequency shift between
the sent and reflected ultrasound signals on the velocity of the studied object. The frequency shift
depends on the velocity of erythrocytes in the vessel lumen. Combination of B-mode, color Doppler
mapping and pulsed-wave Doppler imaging has made available for investigation of eyeball and
orbital vessels [16].

According to the sources in ophthalmology, there are known studies of ultrasound of the
vessels of the eye and orbit during glaucoma and ocular vascular pathology [17-22].

The peculiarities of hemocirculatory disorders in retinal vessels during ultrasound diagnostics
in patients with idiopathic angiitis are also of great interest. In the available literature there are few
studies on the significance of hemocirculatory disorders determining the severity of this pathology.
Accordingly, our aim was to study the significance of hemodynamic disorders in retinal vessels in
various ocular fundus pathologies in patients with idiopathic retinovasculitis.

Material and methods of research

We examined 53 patients (100 eyes), including 43 patients (80 eyes) with retinal angiitis and
10 healthy individuals (20 eyes) who formed the control group.

Age composition of patients with idiopathic vasculitis was as follows: 10 to 20 years old —
14 patients (26 eyes), 33.7%; 21 to 30 years old — 18 patients (34 eyes), 40.7%; over 30 years old
— 11 patients (20 eyes), 25.6%. The average age was: 22,0+0,17.

Eye fundus studies revealed the following clinical forms: angioretinopathies in 16 eyes
(11 patients) — 9.3%; neuroretinopathies in 64 eyes (32 patients) — 74.4%; accompanying
changes: maculopathies in 23 eyes (12 patients), 26.2% and maculodystrophies in 26 eyes (19
patients), 29.6%.

Perimetry (Haaq Streit Interzeaq Octopus 123 Perimeter, Germany) showed the following
ocular fundus changes: mild in 16 patients (32 eyes), 38.4%; medium in 15 patients (30 eyes),
34.9%; severe in 12 patients (18 eyes), 26.7%.

In addition to autoperimetry, patients with idiopathic retinovasculitis underwent
biomicroscopy of anterior segment and internal eye structures, direct and reverse binocular
ophthalmoscopy (Schepensa, Goldman lens), optical coherence tomography (OCT) of the optic
nerve disc and yellow spot (CARL ZEISS CIRRUS HD-OCT Model 4000/5000, Germany),
autofluorescence OCT of vessels with calibrometry (CIRRUS HD-OCT CARL ZEISS ), study of
hemodynamics in the retinal vessels and optic nerve disc with ultrasound Dopscan system.
Hemodynamic parameters were determined: linear velocity of blood flow in the orbital artery,
central retinal artery, central retinal vein, upper orbital vein. Along with this, RI resistivity index
was determined.

All patients underwent clinical-laboratory examinations to exclude pathology of internal
organs and systemic diseases. Blood tests for antibodies of viral, bacterial and infectious diseases.
Investigation of immune status. Statistical analysis of the results of the study was performed
according to generally accepted methods using Microsoft Office 2010 software for Windows XP
operating systems and Statistica program. The data are represented by the arithmetic mean and its
standard deviation (M+m). The difference in values P<0.05 was taken as a reliable parameter.

Results of the study
The degree of severity of changes in the vascular wall determines changes on the ocular
fundus in the form of angioretinopathy, neuroretinopathy, associated yellow spot lesions in the form
of maculopathy, macular edema, and maculodystrophy.
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The type of clinical forms on the eye fundus depends on the lesion of superficial or deep
vessels in the retina, on the involvement of vessels of large or small caliber in the pathological
process, as well as changes in the arterial, venous channel or arteriovenous vascular arcades.

As can be observed from Table 1 and Figure 1, ultrasound Doppler imaging revealed the most
significant linear blood flow velocity disturbances in the arterial system in patients with
neuroretinopathies and with concomitant changes of yellow spot in the form of macular edema.

Table 1
ULTRASONIC DOPPLER EXAMINATION OF RETINAL VESSELS
IN VARIOUS CLINICAL FORMS OF IDIOPATHIC RETINOVASCULITIS
Clinical forms of RV Ultrasound indicators of retinal vessels
L e 2 bl 85 wel Le, S
D>Exg £z 22823 £5 DoBeg 02229
S5E2L Z—E2 S5=8L &= S5T=32 So3T=2
2oEgE XEg gosgE g8 gos>§5 2oS=§g
S8g g OLE == S8¢c J2ey
8 oo 8
Angioretinopathies (11 50,27+£0,76 ~ 0,59+0,010  16,6+0,17  0,7+0,011 7,5+0,49 9,0+0,44
patients, 16 eyes) 9,3% A A
Neuroretinopathies (32 64,86+0,46  0,77+0,012 21,0+0,7 0,83+0,010 13,5+0,74 15,0+0,74
patients, 64 eyes) AA A A A A A
74,4%
Maculopathies (12 62+1,03 0,8+0,014 20,0£076  0,72+0,011 10+0,7 10+0,7
patients, 23 eyes) AA A A
26,2%
Maculodystrophies (19 55,8+0,9 0,8+0,014  17,8+0,88  0,8+0,014 10,8+0,82 12,6+0,58
patients, 26 eyes) A A A A A A
29,6%
Control group (10 42,3+1,74 0,7+0,010 15,50+0,6 0,650,012 5-8+0,77 8-10+0,78
patients, 20 eyes)
cm/sec
70 64,8 62,0 o5 5
260 50,2 ’
S 50 42,0
2 40
é 30
§ 20 16,6 21,0 20,0 17.8 155
£
- 10
0

angioretinopathy

neuroretinopathy

maculopathy

m Opthalmic artery

maculodystrophy

= Central retinal artery

control group

Figure 1. Linear velocity of blood flow in the ophthalmic artery and central retinal artery (CRA)

during retinovasculitis

Thus, linear blood flow velocity in the ophthalmic artery in neuroretinopathy was increased

due to angiospasm (RI=0.77+0.012 and RI=0.8+0.014) to 64.86+0.46 cm/sec and 62.0+1.03 cm/sec
(P<0.01) compared with the control group (CG) with 42.3+1.74 cm/sec, and with angioretinopathy
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of 50.27+£0.76 cm/sec (P<0.05). Patients with concomitant maculodystrophy also had increased
linear blood flow velocity up to 55,8+0,9 cm/sec.

Along with this, there was an increase in linear BF velocity and CRA to 21.0+0.7 cm/sec and
20.0+0.76 cm/sec, respectively, versus 15.5+0.6 cm/sec in CG, with angiospasm — RI - 0.83+0.010
and RI — 0.8+0.014 (P<0.05).

In the setting of vascular angiospasm, venous dyshemia was observed in the central vein and
superior ocular vein, in which the linear BF velocity was 13.5£074 cm/sec and 15.0+0.74 cm/sec
(P<0, 05) in patients with neuroretinopathy and 10.8+0.82 cm/sec and 12.6+0.58 cm/sec with
concomitant maculodystrophy, compared with 5-8+0.77 cm/sec and 8-10+0.78 cm/sec in control
group (CG) and 7.5+0.49 cm/sec and 9.0+0.44 cm/sec in patients with angioretinopathy (P<0.05).

Frequency of detected disorders of linear velocity of blood flow in retinal vessels with
different types of ocular fundus changes is shown in Table 2 and Figure 2.

Table 2
FREQUENCY OF HEMOCIRCULATORY DISORDERS/DEVIATIONS OF ULTRASOUND
PARAMETERS OF RETINAL VESSELS DURING IDIOPATHIC RETINOVASCULITIS (RV)

Clinical forms of RV Frequency of deviations
Ophthalmic artery Central retinal Central retinal Superior orbital
artery vein vein
Angioretinopathies 37,5% 25% 18,7% -
(11 pat., 16 eyes) 9,3% (5 pat., 6 eyes) (2 pat., 4 eyes) (3 pat., 5 eyes) (1 pat., 1 eyes)
Neuroretinopathies 53,1% 50% 50% 39%
(32 pat., 64 eyes) 74,4% (17 pat., 34 eyes) (16 pat., 32 eyes) (16 pat., 32 eyes) (13 pat., 25 eyes)
Maculopathies 34,8% 30,4% 17,4% -
(12 pat., 23 eyes) 26,2% (5 pat., 8 eyes) (4 pat., 7 eyes) (4 pat., 4 eyes) (1 pat., 1 eye)
Maculodystrophies 23,1% 11,5% 11,5% 7,7%
(19 pat., 26 eyes) 29,6% (5 pat., 6 eyes) (3 pat., 3 eyes) (3 pat., 3eyes) (1 pat., 2 people.)
60 53,1 50,0 50,0
39,0
40 348 30,4 [
< 20 37,5 17,4
° 25,0
18,7 0 0,0
0
Ophtalmic artery Central retinal artery Central retinal vein Superior orbital vein
—in Neuroretinopathies in Angioretinopathies in Maculopathies

Figure 2. Frequency of arteriovenous disorders with neuroretinopathies during retinovasculitis

The highest frequency was found in patients with neuroretinopathy in the arterio-venous
system - up to 53.1% (in 34 eyes, 17 patients) in the ophthalmic artery (OA); up to 50% (in 32 eyes,
16 patients) in the central retinal artery (CRA); and in the central vein and superior orbital vein -
50% (32 eyes, 16 patients) and 39% (25 eyes, 13 patients) respectively, compared with
angioretinopathy and changes in the yellow spot.

Presence of concomitant changes in the macular zone, though less frequent - in maculopathy
and maculodystrophy the arterial system is 34.8% (8 eyes, 5 patients) and 30.4% (7 eyes, 4 patients)
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respectively; 23.1% (6 eyes, 5 patients) and 11.5% (3 eyes, 3 patients) have great importance in
functional disturbances in form of sharp decrease of visual acuity. Consequently, optical coherence
tomography (OCT) of yellow spot and angiography of the paramacular vessels are of great
importance.

In comparison with patients with neuroretinopathy, the frequency of vascular microcirculatory
disorders is significantly lower during angioretinopathy. Thus, in the arterial system it was 37.5% (6
eyes, 5 patients) in the ophtalmic artery; 25% (4 eyes, 2 patients) in the central retinal artery, and
18.7% (5 eyes, 3 patients) in the central retinal vein.

According to the abnormalities detected in a small number of patients with angioretinopathy,
in the vast majority the absence of vascular abnormalities in the retina allows the treatment to be
effective and ensure recovery.

Conclusion
Many microcirculatory disorders in the retinal arterio-venous system were found in patients
with neuroretinopathies.
—Microcirculatory disorders revealed by ultrasound Doppler in patients with idiopathic
retinovasculitis are of great practical value for the development of treatment tactics.
—Prognosis and treatment efficacy depend on hemodynamic disorders in the arterio-venous
system in patients with idiopathic retinovasculitis.

References:

1. Ermakova, N. A. (2004). Klinika, etiopatogenez i lechenie angiitov setchatki: Avtoref. ... d-
r. med. nauk. Moscow. (in Russian).

2. Shilkina, N. P., & Dryazhenkova, 1. V. (2013). Systemic vasculitides: diagnostic stages.
Terapevticheskii arkhiv, 85(4), 39-42. (in Russian).

3. Grinshtein, Yu. L. (2001). Vaskulity. Krasnoyarsk: Platina. (in Russian).

4. Antipova, V. N., Shlykova, M. A., Solodovnikova, L. V., & Smitienko, I. O. (2015).
Sistemnye vaskulity: nablyudeniya iz praktiki. Sovremennaya revmatologiya, 9(3), 26-29. (in
Russian).

5.Nguyen, M. L., & Blaho, J. A. (2006). Apoptosis during herpes simplex virus
infection. Advances in virus research, 69, 67-97. https://doi.org/10.1016/S0065-3527(06)69002-7

6. Odeberg, J., Wolmer, N., Falci, S., Westgren, M., Seiger, A., & Soderberg-Nauclér, C.
(2006). Human cytomegalovirus inhibits neuronal differentiation and induces apoptosis in human
neural precursor cells. Journal of virology, 80(18), 8929-8939. https://doi.org/10.1128/JVI.00676-
06

7. Emmi, G., Silvestri, E., Squatrito, D., Amedei, A., Niccolai, E., D’Elios, M. M., ... &
Prisco, D. (2015). Thrombosis in vasculitis: from pathogenesis to treatment. Thrombosis
journal, 13(1), 1-10. https://doi.org/10.1186/s12959-015-0047-z

8. Hayreh, S. S. (1962). The ophthalmic artery: III. Branches. The British journal of
ophthalmology, 46(4), 212. https://dx.doi.org/10.1136%2Fbjo.46.4.212

9. Lelyuk, V. G., Golovin, D. A., Lelyuk, S. E., Nikitin, S. V., & Dziova, F. S. (2011).
Pokazateli krovotoka v sosudakh glaza i glaznitsy u prakticheski zdorovykh vzroslykh lyudei.
Vestnik oftal'mologii, 127(1), 6-15. (in Russian).

10. Bunin, A. Ya. (1974). Gemodinamika glaza 1 metody ee issledovaniya. Moscow. (in
Russian).

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 178


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

11. Hayreh, S. S., & Dass, R. (1962). The ophthalmic artery: II. Intra-orbital course. The
British journal of ophthalmology, 46(3), 165. https://dx.doi.org/10.1136%2Fbj0.46.3.165

12. Kaneko, Z. (1986). First steps in the development of the Doppler flowmeter. Ultrasound
in medicine & biology, 12(3), 187-195. https://doi.org/10.1016/0301-5629(86)90309-1

13. Keller, H. M., Schubiger, O., Krayenbiihl, C., & Zumstein, B. (1978). Cerebrovascular
doppler examination and cerebral angiography-alternative or complementary?. Neuroradiology,
16(1), 140-144. https://doi.org/10.1007/BF00395229

14. Valli, A., Bellone, A., Protti, R., & Bolla, N. (1995). Colour Doppler imaging to evaluate
the action of a drug in ocular pathology. Ophthalmologica, 209(3), 117-121.
https://doi.org/10.1159/000310595

15. Williamson, T. H., Dutton, G. N., Baxter, G. M., Pyott, A., & Wykes, W. (1995). A
comparison of colour Doppler imaging of orbital vessels and other methods of blood flow
assessment. Graefe's archive for clinical and experimental ophthalmology, 233(2), 80-84.
https://doi.org/10.1007/BF00241476

16. Machekhin, V. A., & Vlazneva, 1. N. (2009). Issledovanie krovosnabzheniya glaza s
pomoshch'yu tsvetnoi ul'trazvukovoi dopplerografii. Byulleten' SORAMN, (4), 138. (in Russian).

17. Petraevskii, A. V., Gndoyan, P. A., & Mankur, 1. D. (2004). Sostoyanie perfuzii perednego
segmenta glaza pri POU. Glaukoma, (1), 18-23. (in Russian).

18. Lazarenko, V. 1., & Komarovskikh, E. N. (2004). Rezul'taty issledovaniya gemodinamiki
glaza i golovnogo mozga u bol'nykh POT. Vestnik oftal'mologi, (1), 32-36. (in Russian).

19. Bakshinskii, P. P. (2005). Kontaktnaya lazernaya dopplerovskaya floumetriya - novyi
metod issledovaniya glaznoi mikrotsirkulyatsii u bol'nykh PG. Glaukoma, (1), 8-9. (in Russian).

20. Stepanova, E. A., Lebedeva, E. N., & Matnenko, T. Yu. (2005). Otsenka
krovosnabzheniya sosudov glaza 1 orbity pri razlichnykh variantakh techeniya glaukomy:.
Glaukoma, (1), 13-15. (in Russian).

21. Marenkova, M. L. (2005). Ul'trazvukovaya dopplerografiya v otsenke narushenii
gemodinamiki glaza u bol'nykh s sosudistoi patologiei: avtoref. ... kand. med. nauk. Obninsk. (in
Russian).

22. Fridman, F. E., & Kruzhkova, G. V. (1996). Ul'trazvukovaya dopplerografiya pri
diagnostike perednei ishemicheskoi neiropatii i odnostoronnego ekzoftal'ma. Moscow. (in Russian).

Paboma nocmynuna Ipunsama k nyoauxayuu
6 peoakyuio 28.06.2021 2. 03.07.2021 e.

Ccebinka 0ns yumuposanus:

Ymeranuesa M. H. 3HaueHue reMoOJMHAMUYECKUX PpACCTPOICTB B COCyJax CETYaTKH B
TEUEHUH MIUONATUYECKUX PETUHOBACKYIUTOB // bromierens Hayku u mpaktuku. 2021. T. 7. Ne§. C.
168-179. https://doi.org/10.33619/2414-2948/69/22

Cite as (APA):

Umetalieva, M. (2021). The Significance of Hemodynamic Disorders in Retinal Vessels in the
Course of Idiopathic Retinovasculitis. Bulletin of Science and Practice, 7(8), 168-179.
https://doi.org/10.33619/2414-2948/69/22

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 179


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

VIK 616.31-089 https://doi.org/10.33619/2414-2948/69/23

BO3MOXXHOCTH KOPPEKIIUY ITPUKYCA Y JETEH
TP PAHHEM YJIAJIEHUU IIEPBBIX MOJIAPOB

©Y¥cmanoancanos P. A., Kupeusckas cocyoapcmeennas MeouyurcKas akademust
um. 1. K. Axynoaesa, e. buwxex, Kvipevizcman, sh.gulzat@yandex.com

POSSIBILITIES OF BITE CORRECTION IN CHILDREN
WITH EARLY REMOVAL OF THE FIRST MOLARS

©Usmandzhanov R., | K. Akhunbaev Kyrgyz State Medical Academy,
Bishkek, Kyrgyzstan, sh.gulzat@yandex.com

Annomayus. B naHHOW crarbe NMPUBENEHBI OPTOAOHTHUYECKUE amIaparbl, MPUMEHSEMbIE Y
JeTel, paHo MOTEPSIBIIMX MEepBbIi Mosip. [pennaraercs anmapar TakuM JETSM Uil TPOPUITAKTUKA
U KOppeKUuHu 3yO0ouentocTHbIX aHoMayiui. C nenbto 3(h(eKTUBHOrO 3yOHOro M 3yO0OuYeIOCTHOIO
NPOTE3UPOBAHUS HEOOXOOUMO Y JIeTeH, MMOJPOCTKOB U B3POCIBIX CHayaja YCTPaHUTh aHOMAJbHOE
HOJIOKEHHE 3y0OB, cO3/1aTh HEOOXOAMMOE MECTO B 3yOHOH 1yre, 00eCHeYnTh MHOXECTBEHHBIC
OyrpoBO-()UCCYpHBIE KOHTAKTHl MEXAY 3YOHBIMU psSJaMH. 3aT€M 3aMECTHTb OTCYTCTBYIOIINE 3yObI
TOW MJIM MHOM KOHCTPYKIIUU CHEMHOTO MJIM HECHEMHOTO IPOTE3a.

Abstract. This article presents orthodontic appliances used in children who have lost their first
molar early. The device is offered to such children for the prevention and correction of
dentoalveolar anomalies. For the purpose of effective dental and dental prosthetics, it is necessary in
children, adolescents and adults to first eliminate the abnormal position of the teeth, create
the necessary space in the dental arch, and provide multiple tubercle-fissure contacts between
the dentition. Then replace the missing teeth of one or another design of a removable or fixed
prosthesis.

Kniouesvie cnosa: npoduiakTika, OpTOAOHTUYECKUE allaparhl, 3yO0UeIIOCTHbIE aHOMAIUH,
JETH.

Keywords: prevention, orthodontic appliances, dentoalveolar anomalies, children.

AxmyanbHocms pabomvl. paHHEEe YJAJI€HHE BPEMEHHBIX U IOCTOSHHBIX 3YOOB SIBIISIETCS
ATHOJIOTHYECKUM (pakTopoM (opMupoBaHus AedopMmarii 3yOHBIX pSAIOB, a TakXKe Hapsgy ¢
pa3BUTHEM MOPQOJIOTMYECKUX U (PYHKIIMOHAJIBHBIX HapyIIEHUH BeAEeT K M3MEHEHUSIM peueBOn
ACTETUKH U apTUKYIALUH [6].

Ha nepBblil B3mIsiA, Ui poauTenel, moTeps MepBoro Mojsipa y pedeHKa He UMEET HUKAKOTro
3HAYEHUs, OHU CYUTAIOT, YTO PeOEHOK CMOXKET MPOXKUTh U 0e3 Hero. Ho, B manbHEimeM, y nereu,
paHO MOTEPSABLIMX IEPBBIN MOJISIP HAUMHAIOT MPOSABIATHCSA B Pa3HOM CTENEHU PAa3BUTHS aHOMAJIUU
3y004eNmOCTHOM cucTeMbl. [IpudrHbI paHHEro yaajaeHHs MEpBBIX MOJISPOB y JI€TeH pa3iuyHbl, HO
BCE OHU BEOYT K Pa3BUTHIO MOP(HOJIIOTUYECKUX U (PYHKIMOHAIBHBIX HapyIIEHUH 3y004estoCTHON
CUCTEMBI, C MOCIEAYIOMUM (POPMHUPOBAHUEM B HEHl MATOJIOTUH.

Haubonee yactoil npuunHoi ynaneHus 3y0a (mepBoro maispa) sBIseTCs pa3BUTHE Kapueca
— MaTOJIOTMYECKOI0 IMpoLecca, NpU KOTOPOM IPOUCXOAUT JEMHUHEpAIU3aLUs TBEPAbIX TKAaHEU C
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MOCJIEAYIOUM 00pa3oBaHueM JleheKTa U ero OCIOKHEHU — MyJIbIUTa U NepuofoHTuTa. Pannee
yaajgeHue 3y00oB OOYyCIIOBICHO HECBOECBPEMEHHBIM OOpaIlEeHHEM K CTOMAToJIOTy, JIMOO SIBIISIETCS
CIIC/ICTBUEM HENPABUJIBHO IPOBEJCHHOTO JiedyeHHs. Pa3BuThe 3yOO4YeNIOCTHONH aHOMAaJHH
BCJIC/ICTBUE PAHHETO YAAJIICHUS TEPBOTO Masipa SIBISCTCS OCIOKHEHUEM, TaK KaK MpU paHHEH
norepe 3y0a y JeTel ImpOUCXOAUT HapylieHue (GopMbl 3yOHBIX PAIOB W aHOMAIMM TMPUKYCa.
OObsicHsIeTCS ITO MHTEHCHBHOCTBIO POCTa OPraHOB M TKAaHEW B IMEPUOJA Pa3BUTHUS OpraHU3Ma.
CyObEeKTHBHO JETH, MOTEPSABIINE 3y0, MOTYT HE 3amMeuarb HapylieHHS (YHKIMHU JKEBaHHS, HO
HECMOTPS Ha 3TO MPOUCXOAAT CYIIECTBEHHBIC M3MEHEHUS B 3y00OUenocTHOM cucteme. [loatomy s
MPEeOTBPAIeHHs] Pa3BUTUS U NPOGUIAKTHUKUA aHOMAJIUN CO CTOPOHBI 3yOOUETIOCTHOM CHCTEMBI
TpebyeTcs paHHee MPOTE3UPOBAHUE JCTEH.

B otnuume oT BCceX MEIMKAMEHTO3HBIX METOMOB JICYCHHUS B OOIICH MEAWIIMHE B OPTOAOHTHHU
NPUMEHSIOT €IWHOX/Ibl BBEJICHHOE B IOJOCTh pPTa, HO IOCTOSHHO JeHCTBymOIee JjedeOHoe
CPEeICTBO — 3YOHOM MpoTe3 WM JIeYeOHBIH arnmapar. To 00sS3bIBaeT Bpaya TIHIATEIBHO MPOIyMaTh
U OIpeNIeIUTh B COOTBETCTBUU C 3a00JIEBAHUEM M €0 THKECTbIO KOHCTPYKTHBHBIE OCOOCHHOCTHU
neyeOHOTO ammapara, Marepuai, U3 KOTOpOro OH OylIeT HW3rOTOBJICH, MpenBHUACTH S(P(PEKT ero
npumenenus. CrenoBarebHO, KpOME BbIOOpa JIe4eOHOTO CpPEeACcTBa, HEOOXOIUMO MPOTHO3UPOBATH
€ro JIeiCTBME Ha MHOTHE rojbl [1].

[IpoTresupoBanue 3y0OUETIOCTHON CHCTEMbI CTAHOBUTCS HEOTHhEMJIEMON YacThiO KHU3HU, T.K.
paHHAA MOTeps 3y0a MPUBOAMT K HAPYIICHUSM B 3yOOUYEIIOCTHON CUCTEME, KOTOPbIE HE MOJIAI0TCS
CaMOpETYIISIUN, T.K. B MAaTOJOTHYECKUH MPOIECC BOBJIEKAIOTCS BCE 3BEHBS 3yOOYETIOCTHOTO
anmapara [2, 3].

B npodwunaktuke nedopmanuii 3yOHBIX PSJIOB HEOOXOJUMO paHHEE OPTOAOHTHYECKOE
JIeYCHHE, MPOTE3NPOBAHUE MJIM KOMIUICKCHAs TEpAIus B paMKaXx JUCIIaHcepu3anuu [4].

Llenv pabomsi. O3HAKOMUTH C anmaparoM sl MPO(UIAKTUKA aHOMAJIHH 3yOOYeTFOCTHOM
CUCTEMBI.

[Ipn BbIOOpPE KOHCTPYKLMH TMPOTE30B YUYUTHIBAIOT COCTOSIHHME HMMEIOMIMXCS 3YyOOB, HX
BEJIMYMHY, BHJI MPUKYCA, MOJIOKCHWE HUKHEH YeTIOCTH B IMOKOE 0 OTHOIICHUIO K TPHBBIYHOU
OKKJTIO3MH, CTEICHb BBIPAKXCHHOCTH MOPQOJOTHICCKUX W (PYHKIMOHAIBHBIX HApYIICHUH B
3y0ouenmtocTHOM cucteme. [lokazaHus K 3y00UYeT0CTHOMY NTPOTE3UPOBAHUIO YTOUHSIOT C IOMOIIBIO
PEHTTEHOJIOTUYECKOTO  HCCIIEIOBAHUS ~ AJbBEOJSIPHOTO  OTPOCTKA, OPTOMAaHTOMOTpapuu WM
0030pHO# peHTreHorpadun 4enrocTu [S].

BaxHbIM MOMEHTOM B BBIOOpE ammapara, sSBJISETCS TO, YTO OH HE JOJDKEH 3a/IePKHBATh POCT
YeNOCTHBIX KOCTeH M OBLT JIETOK B MCIIOJIb30BAHUU PEOCHKOM, TaK KaKk BO3HHKAET HEOOXOAUMOCTh
COXpPaHUTh OOpA30BaBIIMIICS MPOMEXKYTOK B 3yOHOM psAdy, YTOOBI MPEayNpPEeAuTh CMEIIEHUE
COCEJIHUX 3yOOB U 3y0OB-aHTArOHUCTOB, Ae(OopMaIUIO 3yOHOU TyTH.

PaccmoTpum Hambomnee mpHeMieMble OPTOJOHTHYECKHE/OPTONENUYECKHE amnmaparbl |
mpoTe3bl. MOCTOBHIHBIE TIPOTE3bI, B OCHOBE KOTOPBIX JIGKUT OAWUH MPHUHIIUI, MPOTE3 COCTOUT U3
IBYX U Oonee omop (MenuanabHas U TUCTaNbHAS) U IPOMEKYTOUHOM YacTu (Teno). MickyccTBeHHbIE
3yObl JOJKHBI MPEMSITCTBOBATh 3yOOAIbBEONISIPHOMY YIUIMHEHHUIO MPOTUBOCTOALIMX 3yOoB. Ecmu
nedexT 3yOHOU Ayrd HaXOAUTCs Ha OOKOBOM y4acTKe, TO 3yObl yCTaHABIMBAIOT Ha MCKYCCTBEHHOM
necHe. 3aIHIO TPAHUILy ChEMHBIX MPOTE30B 3aKaHYMBAIOT MO33/IM TOCIECAHUX MOJSPOB. [IpoTe3s
XOpOIIO YKPEeIUISIOT C TOMOIIBI0 Pa3IMyYHBIX KiammepoB. [lombp3oBaHue mpoTezamu 0Oe3
(UKCHUPYIOIINX MPUCTIOCOOIEHUI MPUBOIUT K BOZHUKHOBEHHUIO BPEAHOW MPHUBBIYKU YACPKUBAHUS
UX SI3BIKOM U 3aKPETJICHUIO HETIPAaBUIILHOTO €r0 MoJIoKeHus [5].

Ecnu knmuHMYecKas KapTHHA Takasl, 9TO MOKHO Ha OJHOM 3y0€ YKpPEIHTh HEJOCTAIONIHN 3Y0,
TO OMACHOCTH TOPMOXKEHHSI POCTA YENIOCTEeH HMCKIII0YaeTCsl U MPOTE3 OJHOBPEMEHHO SIBIISIETCS HE
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TOJIKO (D)YHKIIMOHAJIBHBIM, HO U MPOPUIAKTUYECKUM: OH IMPEMSATCTBYET MEPEMEIICHUI0 COCETHUX
3yOOB B CTOPOHY ITPOMEXKYTKa [6].

JI. B. Wnpuna-MapkocsiH npeanaraer aias OoJsiblI€H yCTOMYMBOCTH NPOTE3a NPUMEHSTh
JIOTIOJIHATEIPHOE ~MPHUCIOCOOJCHNEe B BHJE HEOHOW HaKIAJKW, OMHparomieiics Ha 3Y0,
PacMoI0KEHHBIN pAIOM ¢ AedeKToM, ¢ Apyroi cTopoHbl. [Ipu He0OX0AUMOCTH YKPENUTh MPOTE3 Ha
JIBYX OTOPHBIX 3y0ax BO M30ekKaHUE 3aePKKHU POCTa YETIOCTHBIX KocTer y aeteit JI. B. Unbuna-
MapkocsiH TpeJyiaractT MNPUMEHSATh Pa3IBMKHBIE MOCTOBUIHBIC TIPOTe3bl. OMOpHBIE 3YyObI
WCTIONB3YIOTCS JJIsI YKPEIUICHHsI ITU(TOBBIX 3yOOB WM KOPOHOK, K KOTOPHIM MPUIIAWBAIOTCS
UCKyCCTBeHHbIE 3YyObl. [IpoMexyTouyHass 4yacThb MpOTE3a COCTOMT M3 JIBYX 3BEHBEB, MOABHXKHO
COCIMHEHHBIX MEX Ty co00H mocpencTBoM 3aaBKKH [6] (Pucynok 1).

E. M. Todynr mnpemnaraer HaAeBaTh pACIUpAONIMA W (UKCUPYIONIUN ammapar ¢
NepeABUKHBIMYU TalKaMu ¥ BUHTOM, JAIOIIMM BO3MOKHOCTh Pa3/IBUTAaTh €r0 COOTBETCTBEHHO POCTY
yemocTu (PucyHok 2).

] O
Pucynoxk 1. [IpodpunakTiueckuii MOCTOBHIHBIH Pucynok 2. [podunaktuueckuii mpoTe3 Mo
MpOTe3 C OPTOAOHTHYECKUM BHHTOM 1o HWmsuHol- E. M. l'odyHry

MapxkocsiH

ITo b. K. bosisHOBY mpoMexyTouHasi 4acTh afmnapara, MOHOJIUTHO CBSI3aHHAA C (PUKCHUPYIOLIEH
OTIOPHOM KOPOHKOM, He MpeHa3HaueHa JJIsl KEBaHUsI, IOATOMY €€ JIeTIaloT B BUE MIAJAKON, KPYIIIoi
WJTU OBAJIBHOM, JJOCTATOYHO MPOYHOU TAaHTH TomuHoN 3—4 MM [4] (Pucynok 3).

B
Pucynok 3. Ilpodwunaktuueckme mporessi nmo b. K. BosHOBY: a — mpoMexyTo4yHas dYacTh
pacHoIoXKeHa 0 albBEOIIPHOMY OTPOCTKY; O — MPOMEKYTOUYHAsS 4aCTh PACIIOIOKEHa BECTUOYIISIPHO; B —
MPOMEXYTOYHAs YaCTh PACIOJIOKEHA BECTHOYJIIPHO U OPAIIbHO

C 1enbio COXpaHEHUsl U BOCCTAHOBJICHUS MEK3yOHOTO MTPOCTPAHCTBA HAMHU TPEAJIAraeTcs Tak
KE PETCHIIMOHHBIM OPTOAOHTHYECKHH armapar, cOOCTBEHHOW KOHCTpyKimu (mareHT Nel756).
YCTpOCTBO COCTOUT U3 YIOPOB — 1, B KOTOPBHIX YCTAHOBJICHBI TAMKU — 2, ¢ BKPYYCHHBIM BUHTOM
— 3 (Pucynku 4, 5).

[Ipn wcmonp30BaHMM HAIIETO PETEHIMOHHOTO ammapara He TpeOyeTcs XHPYyprudecKoro
BMeEIIIATEIHCTBA M 00TAaYMBaHUS ONHM3JISKAIINUX 3yO0B, UTO CYIIECTBEHHO 00JierdaeT padoTy Bpada u
HE TPEBOXKUT MarueHTa. Pazmepsbl moaOuparoTcss HHAWBUYaIbHO, TIOCIE CHATHUS Ciernka. J{aHHbIi
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armapar npersiTCTBYeT CMEIICHUIO 3yOHOTO psijia, 9TO OY4CHb BAYKHO JUTSI PACTYIIET0 OpraHu3Ma 1 He
naeT GOpMUPOBAHUS aHOMAIHMKM 3yOOUYETIOCTHON cUcTeMbl. Mopdoorudecku U (yHKIIMOHATBHO
3yOOYENIOCTHAs CHUCTEMa OCTaeTcs 0e3 M3MEHEHWH, MpH y4eTe CBOCBPEMEHHOH IMOCTaHOBKH U
NPaBUIBHOTO MOJB30BaHUS ammaparoM. [Ipy HoOWIeHMM ammapaTr HE BBI3BIBACT IAUCKOMMOPT y
MaIMeHTA.

Pucynok 4. Cxema mpoQMIaKTHYECKOTO0 MOCTOBHIHOTO CHEMHOTO ammapara ¢ OPTOJOHTUYECKUM
BUHTOM: 1 — ymopsl; 2 — raiiku; 3 — BUHT

0
Pucynok 5. [IpodunakTiuecknii MOCTOBUAHBIN CHEMHBIN armmapar ¢ OPTOJOHTUYECKHM BHHTOM (a —
BHJ] CBepXY, O — BUA COOKY)

IIpu couetanun nepeKTOB 3YOHBIX PSAOB C 3YOOUENIOCTHO-JIHMIIEBHIMM aHOMAJIHSAMU
BO3MOXKHO ~HCIIOJIb30BaTh 0a3uC CBEMHOrO TMpoTe3a Uil YKPEIUIEHUS OPTONOHTUYECKHX
MPUCTIOCOOICHUM, HCHPABISAIONIMX aHOMAJIMM IOJIOKEHUS 3YyOOB, CY)XEHHe 3yOHOro psja,
cMellleHne HuwxkHed uemocTtd. K Takum mpucnocoOieHusiM OTHOCST: AYTM — pPETPaKLUOHHbIE
BECTUOYNSIpHBIE W TNPOTPAKLMOHHBIE JIMHTBAJIBHBIC, TMPYKUHBl Pa3IUYHBIX KOHCTPYKILIHH,
nepeMeIaronue OTAeIbHbIE 3yObl B BECTHOYI00PAIbHOM, ME3UOJUCTAIBLHOM WM BEPTHUKAIBHOM
HaIpPaBJIECHUH; BUHTBI; HAKJIOHHBIE INIOCKOCTHU; OKKJIIO3MOHHBIE HaKJIaAku U 1p. [Ipum npuMenenun
Pa3IMYHBIX OPTOJOHTMYECKHUX IPHUCIOCOOICHUM BaXHO 00€CleYnTh HAJEKHYI0 (PUKCALUIO
CbEMHOI'0 anmnapara-npore3a ¢ MOMOIIBI0 KIAMMEpPOB M JApPYyrux 3iaemMeHToB. Ilocie ycrpaneHus
aHOMAaJIMM OKKJIIO3UU TaKOM anmnapar-IpoTe3 3aMEHSIOT 10 MOKa3aHUsIM, CbEMHBIM UJIM HECHEMHBIM
IIPOTE30M.

[IpeumymiecTBa mnpeasaraeMoro ammapara: HE TOKCHYEH; HE OrpaHHYMBaeT pPOCT
3yOOUEeTIOCTHOW CHCTEMBI; CO3/1aeT NapauIeIbHOCTh HAKJIOHEHHBIX 3YOOB, OTpaHMYMBAIOILIUX
ne(eKT; MPensaTCTBYeT CMEIIEHHIO 3yOHOTO PsiJia; JIETOK B YCTAHOBKE M YXOJI€ 32 HUM; JICIIEBU3HA.

Buvi6oo
Jnst 3hdeKTUBHOrO 3yOHOro M 3yOOYETIOCTHOTO IMPOTE3UPOBAHMS HEOOXOAMMO y JETeH,
MOIPOCTKOB M B3POCIIBIX CHadasla YCTPAaHUTh aHOMAJIbHOE TIOJIOXKEeHNE 3y00B, CO31aTh HEOOXOMMOe
MecTo B 3yOHOHl 1yre, o0ecrneduTh MHOXKECTBEHHbIE OYrpoBO-()HMCCYpHBIE KOHTAKTBI MEXIY
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3YOHBIMH PSZaMH, UCIOIb3ys COOTBETCTBYIONIUI MPOQHIAKTHYCCKUN armmapar. 3ateM 3aMeCTUTh
OTCYTCTBYIOIIME 3yObl TOW WM WHOW KOHCTPYKIIMH CHEMHOTO WJIM HEChEMHOTO IMpOTe3a.
3y004enoCTHOE MPOTE3UPOBAHME Yy TaKWX [AINHEHTOB  CIEAYeT paccMaTpuBarh  Kak
3aKJIIOYMTEINIbHBIN ATaM MOCIe OPTOJJOHTUYECKOTO JieueHus [5].
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Annomayus. B cratbe paccMaTpUBaIOTCS aJIalITUBHBIC MEXaHU3MBI 1 OCOOCHHOCTU Pa3BUTHUS
natonoruu y xwureneit Cesepa. OmpeneneHo, uto y 6onee yeM 70% MpHUILIOr0 HaceleHUs Ha
CeBepe aganTalnvOHHbIE MEXaHH3MBbI HE MOTYT OOECIEUYUTh UIUTEIBHOE COXpPAaHEHHE 30POBbSI.
XPpOHUYECKUN CTPECC MEPEXOIUT B MATOJIOTHUYECKHE COCTOSIHUS. OTMEUaeTCsl, YTO CTPECC peaKIus
3alyCKaeTCsl AaKTHUBAIlMEW HEUPOTOPMOHAIBHBIX MEXaHHU3MOB, C IIOCJIEIYIOUIUM YCHJICHUEM
(GYHKIIMM UIMMYHHOW CHCTEMBI, MHAYKIHEH (EepMEHTOB, aKTHBAIEH METaOO0IHMUECKUX MPOIIECCOB,
noBbIIeHHEM 3D PEeKTUBHOCTH (HYHKITMOHUPOBAHUS IPYTUX TOMEOCTATUYECKUX CUCTEM OpraHU3Ma.

Abstract. The article examines the adaptive mechanisms and features of the development of
pathology in the inhabitants of the North. It has been determined that in more than 70% of
the newcomer population in the North, adaptation mechanisms cannot ensure long-term
preservation of health. Chronic stress turns into pathological conditions. It is noted that the stress
reaction is triggered by the activation of neurohormonal mechanisms, followed by an increase in
the function of the immune system, the induction of enzymes, the activation of metabolic processes,
and an increase in the efficiency of the functioning of other homeostatic systems of the body.

Knroueguvie cnosa: ananranus, 3a0oyieBanus, KJIuUMar, cesep, Poccusi.
Keywords: adaptation, diseases, climate, north, Russia.

B Xome 95BONIONMOHHOTO Pa3BUTHS YEJOBEK IOATOTABIUBAJIICS TMPHPOAOH K BOCIPHSITHIO
pa3NUYHBIX BO3JEWCTBUI BHEIIHEro Mupa. BbipabarbiBajnch COOTBETCTBYIOIIME OHMOIOTHYECKHE
PUTMBI B I€ATEIIBHOCTH BCEX (PYHKIIMOHAIBHBIX cucTeM opranusMma [1, 2]. IIponeccsl, cBs3aHHbIE ¢
OCBOEHHEM pECYpPCOB CEBEPHBIX PErHoHOB PoccuM, CONMpOBOXKIAIUCH MEPEMEIIEHHEM B ITH
paiioHBl JFONEH W3 Pa3IUYHBIX PETHOHOB CTpaHbl. [lomamasi B HOBBIE KIMMAaTOT€O(pU3UIECKHE
YCIIOBHSI, HOBOCEIBI M1 UX TTOTOMCTBO HCITBITHIBAIIN HAPACTAIOIINN MMPECCHHT PAa3InYHBIX (DaKTOPOB
W3MEHUBIIEHCS cpeabl oouTanus [3, 4].

Huskast aganTuBHasE yCTOMUMBOCTh OpraHM3Ma YeJOBEKa K CTPECCHUPYIOIIUM BO3/IEHCTBHSIM,
oOycioBieHHass JMO0 TeHO()EHOTUNTUYECKUMU OCOOEHHOCTAMHU, JHOO0 MepeyTOMICHHEM WU
MMEIOIIEHCS TIAaTOJIOTUEH, TPUBOAWT K HCTONICHHUIO 3alIUTHBIX MEXaHW3MOB C IOCIEAYIOIINM
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pPacCTpPOMCTBOM (IM3aManTalleii) MCUXO3IMOIMOHAIBLHOTO CTaTyca, MUCQYHKIIMEH SHIOKPUHHOU
CUCTEMBbI, HapyUICHUSIMU MeTa0O0Ju3Ma, CHI)KEHUEM MMMYHHOM 3alllUThl, yXYAIICHHEM (QDYHKIUN
KapMOpeCTIUPAaTOPHON CUCTEMBI, & TAK)KE JPYTMMH HAPYLIEHUSIMU CO CTOPOHBI TOMEOCTATUYECKUX
CUCTEM BILIOTH O MEMOPaHOKJICTOYHOTO YPOBHSI OpraHU3aI[uy opranusma [5, 6].

[IpoxuBaHue YeloOBeKa B JKOJIOTMUYECKHX YCIOBHUSX BBICOKUX IIHPOT MPHUBOAUT K
aJIalITUBHBIM H3MEHEHUSIM CHCTeMbl KpoBu. HalOmiomaercs aHemwu3anusi BCIEACTBHE AePHUIUTA
’KeJe3a, CHIDKEHHE KOJHMYECTBA JIEWKOIMTOB, MOBBIMIACTCS YYBCTBUTEIBHOCTh K OaKTepUaIbHO-
BHUPYCHOMY OKPYKECHHUIO, BCJIEICTBUE YETO YBEIMUMUBACTCS WH(EKIMOHHAs 3a0051eBaeMOCTh [7].

XapakTepHbIM SIBJIeHHEM I (DyHKIMOHaJIbHOro uMMyHoaeduiura Ha CeBepe sBIsSETCS
YMEHbIIIEHNE KOJTMUYECTBEHHBIX U KaU€CTBEHHBIX MTOKa3aTeseil KI€TOUHOr0O MMMYHHUTETA C MEHBIINM
Ha 10-15% wuncnom T-xemmepoB u T-cympeccopoB. BrisiBusercs cHmwkenue QyHKoum -
TUMQOINTOB, KaK y 3/[0POBBIX, TaKk U y OonbHBIX kwuteneil Cesepa [5]. OTMedaercs CHUKCHHE
MMMYHHUTETA U TCHJICHIIMS K 3aTSDKHOMY, XPOHHYECKOMY TEUEHHUIO 3a00JIeBaHMM y ceBepsH [5, 8, 9].
HeanexBatHoe (hyHKIIMOHUpPOBaHHE UMMYHHOU cucTeMbl Ha CeBepe MPUBOIUT K PACIPOCTPAHEHHIO
ocTpoii MH(EKIMOHHOM NMaTOJOTHH, CO3AAaeT YIPO3y CPhIBA 3AIIUTHBIX aJalITUBHBIX MEXaHU3MOB H
OTPEENSIET CKJIOHHOCTD K TIEPEXOy OCTPOTO BOCHATICHUS B XpOHUYECKOE [6].

Ha ¢yHknmoHanpHOE COCTOSHME HEPBHOM CHCTEMBI OKAa3bIBae€T CYIIECTBEHHOE BIUSHUE
CBETOBOE TOJIOJJaHME U KOHTPACTHBIM CBETOBOM pexuM. Y CeBepsiH Hepeako Habmomaercs
TICUXOJIOTUYECKas Je3aJanTalys BCJIEACTBUE XPOHHUYECKOTO ICHXOcoluaibHoro crpecca [10].
HaunbonpmmMu pe3epBaMu  aganTauil K AKCTPEMaJIbHBIM KIUMATOT€O(U3NIECKHM YCIOBUSIM
00JIaat0T JIFOJIU C BBICOKOW (PYHKITMOHATBLHOM aKTUBHOCTBIO MPABOTO MOIYIIAPHUS TOJIOBHOTO MO3Ta
U HE CHIDKEHHOW (YHKIIMOHAIBHOW aKTUBHOCTHIO JieBoro nonymapus [11]. Ilpu s3Ttom umeHHO y
Jofied ¢ BBICOKMM YPOBHEM AaKTHUBHOCTM IIpaBOro moijywmapus, >kuBymiux Ha Cesepe,
IICUX03MOLMOHAJILHOE HamnpsikeHue Obuio Oosee ueM Ha 28% MEHBIIMM, YEM B Clly4ae CHUKEHHOU
aKTUBHOCTH JAHHOTO Monymapus. Beicokas (yHKIHMOHANIbHAS aKTUBHOCTH IMPABOTO IMOJYILAPHS
MoJ JEHCTBHEM OJKCTPEMalbHBIX TeO(U3MYECKUX U TMOTOIHBIX (DAKTOPOB MPU HOPMAIbHOM
(YHKIMOHUPOBAHUM JIEBOTO MONYIIApUsl SIBISETCS HaWOOiee ONTUMAIbHBIM COCTOSHUEM
MEXMOIYIIapHbIX B3auMoencTBUi Mo3ra [5, 11].

Y KkopeHHbIX kuTener  XaHTbI-MaHCHMCKOrO  aBTOHOMHOIO  OKpyra OTMEYaeTcs
MpeBaipoBaHre PYHKIHUU MPABOTO MOTYIIapus, 0OCOOCHHO B CPAaBHEHUU C MPUIILIBIMU KUTEISMU.
Ilocne 15 ner mnpoxuBaHHUs B JUCKOMGOPTHBIX YCIOBHMSIX — BbIABIEHO 17,9% mromeit c
BBIPKCHHBIMHU TTPOSBIICHUSIME ITOBBIIIEHHOW (PYHKIIMU TIPABOTO TOTYIIAPHs, TOTJA KaK JIOJIS TAKUX
MUTPAHTOB COCTaBIIsIA UL 6—8% [12].

Xponuueckass runokcus Ha CeBepe SBISETCS TKAaHEBOW TUIIOKCUEH, OOYCIOBICHHON
JeficTBHEM KOMILUIEKca reou3nueckux (PakTopoB BBICOKMX IIMpOT. HampsbkeHue kuciopona u
HaChILEHNE KalWUIIPHON KpPOBU KUCIOPOJOM Y ceBepsiH B nepBbie 20 jer npokruBanus Ha Cesepe
MOJACPKUBAIOTCS HAa HOPMalIbHOM ypoBHE. «OKUCIUTENBHBIM CTpecc» U TpeBpaliaeTcs B
MaTOreHETUYECKYI0 OCHOBY MPOTPECCUPOBAHUS U XPOHU3ALMU 3a00JIEBaHUI OPTaHOB JbIXaHUS Ha
CeBepe [5]. HebmarompusiTHOe BIHSHHE THIIOKCMM Ha OpPTaHM3M OTMEUYaeTcss B psae padoT, B
KOTOPBIX YKa3bIBae€TCsl, YTO IMpPH MEpPeXoJe K XOJOJHOMY IEpPUOJY IO/la BO3pacTaeT Harpy3ka Ha
JIbIXaTeIbHYI0 CUCTEMY. YCTAaHOBJIEHO CHMKEHHE KUCIOPOAYTHIIM3ALMOHHON (DYHKIIMKM OpraHu3Ma
Ha cesepe [13].

B cunbHBI BeTep 3aTpyaHsieTcs IbIXaHHE, TPYIHO OCYIIECTBUTH BBIIOX. I[Ipoumcxomst
CE30HHbIE MOBBIIIEHUSI MUHYTHOTO 00b€Ma EMKOCTH KPOBU U 3aMe/IJIEHUE CKOPOCTU KPOBOTOKA; HO
K03(DPUIIMEHT HCIONB30BaHUSI KUCIOpPOJa CHMKEH. PacnpocTpaHEHHOCTh MYJIbMOHOJOTHYECKON
naronoru Ha CeBepe oOueHb BBICOKa M jocturaer Oonee 55% or Bcex 3aboneBanmil. K
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OCOOCHHOCTSIM pa3BUTHA MATOJOTUU Jerkux Ha CeBepe OTHOCSATCS: OJBIIIKAa NMPU HEOOJIbIION
(bu3nyeckoil Harpy3Ke; TUIEPBEHTUISIMS JIETKUX B COYETAaHUU C OOCTPYKTUBHBIMU U3MEHEHUSIMU
IBIXaTeNbHBIX 00BEMOB, CHHXKCHHUEM JIbIXaTeIbHBIX PE3ePBOB, THIEPTPOPHEN MPABOTO KEMyIouKa
cepAla, JISTOYHON TUIEPTEH3UEH, pacIIMpeHneM OOILEero CTBOJA JISTOYHOH apTepHH U yCHIICHUEM
JIETOYHOTO pucyHKa [12, 14].

Knunuko-mopdonornueckue ucciaeioBaHUS MO3BOJIWIM BBISBUTH 3HAYUTENIHHO OOJBIIYIO
pacrpoCTpaHeHHOCTh 3a00JIeBaHMI CHCTEMBI KPOBOOOpaIlleHUs (apTepuanbHas TUIEPTEH3US,
UIIeMuYecKas OOJe3Hb CepAla, arepoCKIepo3) Yy MPHUE3KEro HACEIEHUS IO CPAaBHEHUIO C
KOpeHHbIM HacesneHueM CeBepa. B HawanpHOW cTaguu amantauuu K ku3Hu Ha Ceepe y nronen
4acTo (OPMUPYIOTCS TUIEPTEH3UBHBIE COCTOSHUSA. [IpOMCXOMUT UCTOLIEHHE pe3epBOB aJanTaluu
JEBOrO cepila, 4TO Yy 4YacTH JIIOACH NPUBOJUT K THIEPTEH3UH COCYIOB OOJBIIOrO Kpyra
KpoBooOparenusi. CocyaucTsie AUCTOHUH, (HYOPMHUPYIOLIHECS Y MPHUIILIIOr0 HACEIEHUS B YCIOBHSX
BBICOKHX HIUPOT, MIPEACTABIAIOT coOol siBenue nezamanrtanuu. M. C. Kanapop (1968) nmumer 00
y4YaIleHnH 9acToThl cepaeunbix cokpamennii (HCC) y xurteneit ceBepHbIX perrnoHos [15]. Bompoc
00 M3MEHEHHH apTepHAFHOTO TaBJICHUS B YcIOBHsIX CeBepa O HACTOSIIETO BPEMEHH OCTACTCA
JTUCKYyCCHOHHBIM. HekoTopele uccienoBarenu OTMEYaOT TEHACHUUIO K CHUKEeHHI0 AJl y ceBepsiH
[10, 14]. ITo manaeM O. JI. KoBsizunoit (1998) mns mikonsHuKOB T. Koraneima XMAOQO xapaktepeH
MOBBIIICHHBIA YPOBEHb JHUACTOJIMYECKOro aprepuanbHoro pasinenus (AJlJ]), mpeBbIIArOMIMX
Bo3pacTHylo HopMy Ha 8—-10 mm. ptr. ct. [16]. Hambonee BwipakeHHoe yBenuuenue AJlJl,
HE3aBHCHMO OT BO3pacTa, UMEJIO0 MECTO Y JIeTel ¢ M30bITKOM Macchl Tejla U ¢ OOJIbLIIMM CEBEPHBIM
ctaxkeM. B ycnoBusix CeBepa IpOUCXOIUT «OMOJIOKEHUE)» TUIePTOHUYECKor 6ome3nu [17].

[IpoGneme aprepuansHoil runepronnu (Al') Ha CeBepe OBLIO MOCBSIIEHO OONBIIOE YUCIO
HCCIIEJOBAHUN B BBICOKUX IIMpOTax. Tak ncciaenroBaHusl, poBeieHHbIe B I. HanpiMe, okasanu, 4ro
B Bo3pacre 20-59 ner aprepuaJibHON THUIEPTOHHMEN CTpajaeT KaXAbld TpeTHHl u3 4yucia
obcnenoBanubIX. [Ipu aToM 60% Bcex ciydaeB apTepHalIbHON TUIIEPTOHUH MPUXOAUTCS Ha BO3PACT
1o 40 ner. Bepostnocts pazsutust AI' mocne 10 net paGotel Ha CeBepe yBenuduBaeTcs B 3 pasa.
AprepuanbHas TUIEpTOHUs Yy Npuuuibix skurened TromeHnckoro CeBepa BbLiBieHa B 35,4%
ciydaeB [5]. AHaIu3 MOBO3PACTHBIX KO03()(PUIIMEHTOB CMEPTHOCTU OT apTepuaibHOW TMIEPTEH3UU
MOJTBEPKIAET, YTO OCHOBHAS YacTh JIETABHBIX HCXOI0B OT TUIIEPTOHHUYECKON OOJIE3HU Y ceBepsH
npuxogurcst Ha Bo3pacT 40-59 mer, a B ymepeHHbIX wmmporax — crapme 60 ner. Pan
uccienoBarenen paccMaTpuBaioT aJ1aNTalliOHHYIO TUIEPTEH3UIO Kak CIIEJICTBHE
reéMOIMHAMUYECKOH KOMIIEHCAIlMM OpraHM3MOM HapylIEHHOro OOMEHa BEIECTB. YBEIHMYEHUE
TEeMOJIMHAMUYECKOTO JIABJICHUS CBS3BIBAETCSI C MOBBIILIEHUEM COCYAMCTOTO TOHYCA, POCTOM
nepudepruyecKoro COMPOTUBIICHHS KaK TPUCIIOCOOUTENBHOMN peaKIfel K CypOBbIM KIMMaTHIYEeCKUM
yciosusim Cesepa [7].

Jlpyrue cuuTaroT, 4YTO HauOOJBIIYIO POJIb B MOBBIILIEHUU apTEPUATIbHOIO TABJICHUS UTPAIOT
XOJION M crernuduyeckas reTMoreOMarHuTHas 00CTaHOBKA. XOJION OMpeAeNsieT MmpolieMy crazMa
nepupepuyecKux CocylaoB. Y CeBepsiH XOJI0JJ0BOM OpoHXocIa3M M nepepacrpe/ielieHue HETOUHbIX
00BbEMOB BBI3BIBAIOT BBIPAKEHHYIO JIETOYHYIO THUIEPTEH3HIO, YBEIIMYEHHE HArpy3Kd Ha TpaBbIil
KENyA0ueK cepjla, TUIIEPTPOPHIO MPABOTO XKENIyA0uKa, U, TAKUM 00pa3oM, OTATOLIAIOT TE€YEHHE
ACCEHIMANIbHON apTepuaibHON runepTonuu [3, §].

TpeTbu CBSI3BIBAIOT apTepUaNIbHYIO TUNIEpTeH3UI0 Ha CeBepe ¢ aKTHBALMENd CUMITAaTUYECKOTO
TOHyCa BEreTaTuBHOM HEPBHOM cUCTEMBbl. ['MnepakTHUBalUs CUMIIATUYECKOW HEPBHOM CHUCTEMBI
COIIPOBOXK/IAETCS MOBBILIEHUEM YPOBHSI HOpaJpEHAIMHA B KPOBHU U BBI3BIBAET, B KOHEYHOM CUETE,
Ba30KOHCTPHUKLHNIO, TAXUKAPAMIO U 3a/Iep>KKY HOHOB HaTpus U BOAbI B opranusme [5, 7].
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Pesynbratel pana uccienoBanuii Ha CeBepe MO3BOJISIIOT OTHECTH CEBEPHYIO apTEPUATIBHYIO
TUMNEPTEH3UI0 K paspsay OonesHeidl nusamantanuu. OJHUM M3 TaKUX BaXXHBIX MPOSBICHUN
IIOJIIPHOTO HAIPSDKEHUS SIBJISIETCS. CUHAPOM JIMIIMIHON TMIIEpIEPOKCUAALNN, KOTOPBI CTAHOBUTCSA
OJHUM M3 BEIyIIUX [ATOTEHETUYECKUX MEXAHM3MOB B DPa3BUTUU Yy CEBEPSH apTepHaIbHON
runepToHnu. Pedb uaer o pa3BUTUH MEMOpaHHBIX AEPEKTOB M MOBBIIICHUH COCYIUCTOrO TOHYCa
MoJ JIEHCTBUEM MPOAYKTOB M30BITOYHON JUNHAHON MepoKcHaluu Ha (oHE HCTOLIECHUS
AHTUOKCUJAHTHOM 3ammThl. Ocoboe MecTo B (hakTopax pUCKa MPOrPECCHPOBAHUS apTEPHATBHON
runeproHny Ha CeBepe 3aHMMAIOT JU3aJalTHBHBIE U3MEHEHMsI CBEPTHIBAIOLIEH CHCTEMBI KPOBH,
CIoCOOCTBYIOITUE HAPYIICHUIO PEOJIOTHYECKUX CBOMCTB [2, 9].

JIOTIONIHUTENbHBIM ~ yCYryonsomuM  (akTopoM  MOryT  ObITh  (YHKIIMOHAJIbHBIE
uMMyHoOAepHUIUTHBIE cOCTOSIHUSA. OCHOBOH MeMOpaHHOH HEZOCTaTOYHOCTH KIETOYHBIX U
CYOKJIETOUHBIX CTPYKTYp Yy 3HauuTelnbHOW wyacTu »xurenedl CeBepa sBISIETCS HapacTarouias
HEJOCTAaTOYHOCTh OCHOBHBIX KJIACCOB YKUPOPACTBOPUMBIX BHUTaMUHOB. OAHOM M3 OCHOBHBIX
MpUYrH (HOPMUPOBAHUS HEJOCTATOYHOCTH KUPOPACTBOPUMBIX BUTAMMHOB B OpPraHU3Me YelIOBEKa
Ha CeBepe SBISETCS AJIMMEHTAPHBIM (QakTOp, OOYCIIOBJIEHHBII HU3KMM YPOBHEM IOTpeOeHUs
caMHUX JKHPOPAcTBOPHUMBIX BHUTAaMHUHOB, a B pAJ€ CIy4aeB M COEAUHEHHM (IIPOBUTAMMHOB,
MukposnemMeHToB) [18]. Jlepuuut KupopacTBOPUMBIX BHUTAMHUHOB-aHTHOKCHJIAHTOB B IIHIIIE,
COYETAIOIIUNCS C BBICOKUM HMX PACXOAOBAHMEM B COCTOSSHUM XPOHHMUYECKOIO 3SKOJIOTHMYECKOIrO
cTpecca MPUBOJAUT K AUcOanaHCy B CUCTEME: aHTMOKCHIAHThl — JIMIIONEPOKCUIALUs, KOTOPBIH, B
CBOIO OY€pe/ib, BeIET K MEMOpaHHOMY Ae(eKTy B pa3Iu4HbIX OpraHax u TkaHsx [8, 10].

Jlaxxe y MpakTHYECKU 30POBBIX JIOAEH IMOJ BIUSHUEM SKCTPEMAIbHBIX I'€03KOJIOTHUECKUX
dakropoB Ha CeBepe HaOmomarorcs npusHaku A, J| u E-runoBurammuoza. HemocraTodHocTh
KUPOPACTBOPUMBIX BUTAMHUHOB y YEJIOBEKA B 3TUX YCIOBUAX MOMKET CTaTh MPUUMHOM TSXKEIbIX
HapylleHui oOMeHa BemecTB U (PyHKUUH pa3inyHbIX OopraHoB W cucreM [19]. Bce BakHelmue
MEXaHU3MBbl XOJOJO0BOM ajanTaluy HaXOAATCS MOJ KOHTPOJIEM IIMTOBHJIHOM JKEJE3bl, IIPUYEM €€
BJIMSHUE COXPAHSETCA M TIOCJIE HACTYIUICHHUS COCTOSHHS XOJIOOBOM aJalTHPOBAHHOCTHU.
JinrenbHoe mnpoxuBaHue Ha CeBepe CONPOBOXKIAECTCS CHI)KEHUEM MPOAYKLIHMHU THUPEOUIHBIX
ropMoHoB. Bo3pacTHoe cHuXEeHHE (YHKIHMOHAJIBHON aKTUBHOCTH IIMTOBUIHOW JKENE3bl Y
IIPEJICTABUTENIEH CEBEPHBIX MOMYIsALUN oTMedaeTcsa B Bo3pacte 40—45 jer, 3aMETHO paHblle, YEM
3TO XapaKTEPHO JAJIsS KUTeNe ymepeHHbIX mmpoT (50-55 ner) [4].

HccnenoBanuss  ypoBHA  HWomypuum y  kutened  XaHTel-MaHCHIICKa, IIPOBEJICHHBIE
B. . XacuynunbiM B koHIIE 90-x rogoB XX Beka MOKa3ald, YTO OKOJIO MOJIOBUHBI 0OCTIETOBAHHBIX
xKuTenerd umenu Homnedunut, mpeumyimiectBeHHO lerkod (30%) u cpemneir Tsokectu (16%).
Vonublit neuIUT cpenHeil TAKECTH BBIABIEH B paitoHax Ilpumonsapes, ITpuypanss, Ionspaoro
Vpana. B kpynubeix ropogax XMAO (Cypryt, HmkneBapToBck, XaHTbI-MaHCHICK), a TakXe B
paiioHax rora o0nactu U B TroMeHHU BbIsIBIIEH JIETKUN HoaHbii neduuut. [Ipu 3TomM 66110 MOKa3aHo,
YTO 3THHUYECKAs NPUHAUIEKHOCTh HE OKa3bIBAC€T BIIMSHMS HA PaCHPOCTPAaHEHHOCTb U TKECTh
HonaepUIMTHBIX 32a00JIeBaHUH IUTOBUIHOM Kene3sl [5].

Kopennbix HapomoB CeBepa o00beiMHSET HAJIWYME HBOJIOLMOHHO  CIOXKHUBIIMXCS,
MOJIHOIIEHHBIX MEXaHW3MOB aJalTallid K TpUPOAHBIM ycioBusiM CeBepa M 3KOJIOTHYECKas
JeTepMUHALMSL TOMEOCTAaTHUECKUX peakuuid. VcTtopuyecku KOpEeHHBIE CeBEepsSHE 3aHUMAJUCh
¢bu3nvecKy aKTUBHOM TPYIOBOM JEATENbHOCTbIO — OXOTOM, OJIEHEBOACTBOM, PBHIOHOI JoBIeH [20].
OcCo0eHHOCTBIO MX MUTaHUS SBJSUIACh OosblIast 0 OEIKOB M JKUPOB B pallMOHE. Y KOPEHHBIX
xureneid CeBepa — HU3KHUI YPOBEHB JIMMUAOB KPOBH, HU3KAsI PACIIPOCTPAHEHHOCTh apTEepUAIIbHON
TUIEPTOHNH, U30BITOYHON Macchl Tela U caxapHOoro Juabera.

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 188


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

Cnucok aumepamypbi:

1. Kaznauee B. I1. CoBpemennsbie acniekTsl anantanun. HoBocubupck: Hayka, 1980. 191 c.

2. Cenne I'., Kangpos B. U., PoroB A. A. Ouepku 00 agantaiiuoHHOM cuHapome. M.: Mearus,
1960.

3. ConoBbeB B. C. DBoiIOIMOHHBIE U MOMYISIUOHHBIE ACHEKThl (PU3UOJIOTUU U SKOJIOTUH
yeoBeka B TromeHckoir oOmactu // Haydsslli BecTHHK THOMEHCKOTO TOCYAapCTBEHHOTO
yausepcuteta. Cepust: buonorus. 1996. T. 1. C. 3-7.

4. Kozno A. U. Yenosek B ycnoBusax Cubupu u 3anonsipbs: MEAUKO-aHTPOIOIOTUYECKHIMA
acniekT / HoBocTr criopTuBHOM U MeauIIMHCKOM aHTpornosioruu. 1991. Nel. C. 11.

5. Xacnynmun B. WM., Xacnynun II. B. CoBpeMeHHBIE mNOpeacTaBiICHUS O MEXaHU3Max
(hopMUpPOBaHUS CEBEPHOTO CTPECCA Y YETOBEKAa B BBICOKUX MIMPOTax // Dkonorus denoBeka. 2012.
Nel. C. 3-11.

6.'ynkoB A. b., IlomoBa O. H., Jlykmanoa H. b. D3konoro-puzuonornueckas
XapakTepucTUKa KinMaruueckux (akropoB CeBepa 0030p JuTepaTypbl // DKOJIOTHs YelOBeKa.
2012. Nel. C. 12-17.

7. KpuBomekoB C. I. ®OyHKUMOHAJIbHBIE pE3€pBbl M MEXaHU3Mbl (PU3UOIOTrUUECKOIN
KOMIIGHCAIlMU TIPH aJanTalud K TOBTOPHBIM TUIMOKCHYECKHM Bo3aeicTBusM // bromneTeHb
cuoupckort meauiuabl. 2005. T. 4. NeS1. C. 147.

8. VrenkoBa E. O., Kamyxckux T. WM. EcrecTBeHHOE NpO3NUIAEMUYMBAHUE Y JIMII,
MIPOXKMBAIOMIMX B DHJIEMHUYHBIX paiionax // XKypuan undexromorun. 2020. T. 12. Ne4 S1. C. 112-
113.

9. MapacanoB A. B., Crexun A. A., SfxomeBa I. B. Ilogxom k obecrneueHuto
370pOBbecOepekeHNs HaceneHus: ApkTuaeckoil 30061 Poccuiickoit @enepanuu (0630p) // Kypran
MeuKO-Onoornueckux uccneaoanuid. 2021. T. 9. Ne2. P. 201-212. https://doi.org/10.37482/2687-
1491-7058

10. Cunopos I1. U., Lenmunep M. b., Kopoouneia A. A. ConnaabHO-MEIUIIMHCKAE aCIIEKThI
TICUXOJIOTUYECKOTO CTaTyca 3J0POBBIX W OONBHBIX apTepUaIbHONW TUIEPTOHHEH CeBepsH //
Okonorus yenoseka. 2000. Ne4. C. 12-13.

11. Jleyrun B. Il., Hukonaesa E. 1., Martoxun B. A. Ilcuxopusnonoruueckue MexaHu3Mbl
ajanTanuu ¥ QpyHKIMOHaIbHas acuMMmeTpus Mo3ra. M.: Hayka, 1988.

12. I'pedbneBa H. H., 3araithoBa A. b., KpuBomiexko C. I. AnantanvoOHHBINA TMOTEHIHAT
nopocTkoB CeBepa U ero cBs3b ¢ npoduiaeM GyHKIMOHATBEHON MEXIOMYIIapHON acuMMeTpuu //
Okosoro-uznonornyeckre MpodiieMsl ajanTanuu: Marepuansl X MexxayHap. cumn. 2001. C. 261-
262.

13. ®ponkos B. K., Haropues C. H., booposuunkuii U. I1., )Kepuos B. A., 3ybapkuna M. M.
[Tarodu3nonoruueckre MeXaHU3Mbl HEOJAronpusATHOINO BIMSHUS  KJIMMAaroreorpaduueckux
(bakTOpoB ApKTHUKM Ha 370pOBbE YENOBEKa W TEXHOJOTUU BOCCTAHOBUTEIBHONW MEIULIMHBI //
®usnotepanest. 2020. Nel. C. 57-63. https://doi.org/10.33920/med-14-2002-10

14. Autono H. C. Dnuaemuonoruss OpoHXonerouHslx 3aboneBanudt B Poccum //
[Tynemononorus. 2006. Ned. C. 83-88.

15. Kanapop U. C. Ouepku no ¢usuonoruu u ruruene yenoseka Ha Kpaiitnem Cesepe. M.:
Menunuaa, 1968. 280 c.

16. Kosisuna O. JI. Mopdonorndeckre U (QyHKIHMOHAIbHbIE MOKa3aTesld MIIAAIINX
ITKOJIEHUKOB CEBEPHOTO TOPOJIA: IUCC. ... KaH. Onoil. HayK. Tromens, 1998. 121 c.

17. Xacuynun I1. B., BoeBoga M. U., Xacuynun II. B., Apramonosa O. I. CoBpemeHHbII
B3I HA MpoOJieMy apTepuaibHOM THUIEPTEH3UMH B MPUIOSAPHBIX M apKTUYECKUX PErHOHaXx.

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 189


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

O630p nuteparypsl // Dxonorust demoBeka. 2016. Ne3. C. 43-51. https://doi.org/10.33396/1728-
0869-2016-3-43-51

18. ConpmaroBa C. 0., Huxonaea 1O. B., Ilumunenko O. B., dy6posun I. A. Bnusaue
pPACTHTENBHBIX AHTHOKCHJIAHTOB Ha TIPOIECCHl OKHUCIUTENbHONW mopuu crpena // Ilumesas
npombInuieHHOCTh. 2017. Ne 10. C. 62-64.

19. UBanoBa H. A., Opeukuna E. C., HexopomeBa A. B. Dxonorus ceBepHoro ropoaa //
Okonoruyeckas skcreptusa. 2008. Ne3. C. 103-107.

20. Ovechkin F. Annotated Checklist of the Fishes of Nizhnevartovsk District // bromierens
Hayku 1 pakTuku. 2016. Nell (12). C. 45-53. https://doi.org/10.33619/2414-2948/12/05

References:

1. Kaznacheev, V. P. (1980). Sovremennye aspekty adaptatsii. Novosibirsk, Nauka, 191.

2. Sele, G., Kandrov, V. 1., & Rogov, A. A. (1960). Ocherki ob adaptatsionnom sindrome.
Moscow, Medgiz.

3. Solovev, V. S. (1996). Evolyutsionnye i populyatsionnye aspekty fiziologii i ekologii
cheloveka v Tyumenskoi oblasti. Nauchnyi vestnik Tyumenskogo gosudarstvennogo universiteta.
Seriya: Biologiya, 1, 3-7.

4.Kozlov, A. I (1991). Chelovek v wusloviyakh Sibiri 1 Zapolyar’ya: mediko-
antropologicheskii aspect. Novosti sportivnoi i meditsinskoi antropologii, (1), 11.

5. Hasnulin, V. 1., & Hasnulin, P. V. (2012). Modern concepts of the mechanisms forming
northern stress in humans in high latitudes. Human Ecology, (1), 3-11.

6. Gudkov, A. B., Popova, O. N., & Lukmanova, N. B. (2012). Ecological-physiological
characteristic of northern climatic factors literature review. Human Ecology, (1), 12-17.

7. Krivoshchekov, S. G. (2005). Funktsional’nye rezervy i mekhanizmy fiziologicheskoi
kompensatsii pri adaptatsii k povtornym gipoksicheskim vozdeistviyam. Byulleten’ sibirskoi
meditsiny, 4(S1), 147.

8. Utenkova, E. O., & Kaluzhskikh, T. 1. (2020). Estestvennoe proepidemichivanie u lits,
prozhivayushchikh v endemichnykh raionakh. Zhurnal infektologii, 12(4 S1), 112-113.

9. Marasanov, A. V., Stekhin, A. A., & Yakovleva, G. V. (2021). An Approach to Public Health
Protection in the Arctic Zone of the Russian Federation (Review). Journal of Medical and
Biological Research, (2),201-212. https://doi.org/10.37482/2687-1491-Z058

10. Sidorov, P. 1., Tsentsiper, M. B., & Korobitsyn, A. A. (2000). Sotsial’no-meditsinskie
aspekty psikhologicheskogo statusa zdorovykh i bol’nykh arterial’noi gipertoniei severyan.
Ekologiya cheloveka, (4). 12-13

11. Leutin, V. P., Nikolaeva, E. 1., & Matyukhin, V. A. (1988). Psikhofiziologicheskie
mekhanizmy adaptatsii 1 funktsional’naya asimmetriya mozga. Moscow, Nauka.

12. Grebneva, N. N., Zagainova, A. B., & Krivoshchekov, S. G. (2001). Adaptatsionnyi
potentsial podrostkov Severa i ego svyaz’ s profilem funktsional’noi mezhpolusharnoi asimmetrii.
Ekologo-fiziologicheskie problemy adaptatsii: materialy X mezhdunar. simp. 261-262.

13. Frolov, V., Nagornev, S., Bobrovnitskiy, 1., Zhernov, V., & Zubarkina, M. (2020).
Pathophysiological mechanisms caused by adverse influence of climatic and geographical factors of
the Arctic on human health and technologies of rehabilitation medicine. Fizioterapevt
(Physiotherapist), (1), 57-63. https://doi.org/10.33920/med-14-2002-10

14. Antonov, N. S. (2006). Epidemiologiya bronkholegochnykh zabolevanii v Rossii.
Pul’monologiya, (4), 83-88.

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 190


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

15. Kandror, 1. S. (1968). Ocherki po fiziologii 1 gigiene cheloveka na Krainem Severe.
Moscow, Meditsina, 280.

16. Kovyazina, O. L. (1998). Morfologicheskie i funktsional’nye pokazateli mladshikh
shkol’nikov severnogo goroda: Ph.D. diss. Tyumen, 121.

17. Hasnulin, V. 1., Voevoda, M. 1., Hasnulin, P. V., & Artamonova, O. G. (2016). Modern
approach to arterial hypertension in the Circumpolar and Arctic regions. Literature review. Human
Ecology, (3),43-51. https://doi.org/10.33396/1728-0869-2016-3-43-51

18. Soldatova, S. Yu., Nikolaeva, Ju. V., Pilipenko O. V., Dubrovin G. A. (2017). Influence of
plant antioxidants on the processes of oxidative spoilage of the spread. Pishchevaya
promyshlennost’, (10), 62-64.

19. Ivanova, N. A., Ovechkina, E. S., & Nekhorosheva, A. V. (2008). Ekologiya severnogo
goroda. Ekologicheskaya ekspertiza, (3), 103-107.

20. Ovechkin, F. (2016). Annotated Checklist of the Fishes of Nizhnevartovsk District.
Bulletin of Science and Practice, (11), 45-53. https://doi.org/10.33619/2414-2948/12/05

Paboma nocmynuna Ipunama x nybaukayuu
6 pedaxyuio 12.07.2021 a. 18.07.2021 e.

Cevlnka 0ns yumuposanus:

Ogseuknna E. C., Opeukun ©. 0. [larodusnonorus yenoBeka B ycinoBusx ceBepa Poccuu //
broterenp Hayku u mpaktuku. 2021. T. 7. Ne8. C. 185-191. https://doi.org/10.33619/2414-
2948/69/24

Cite as (APA):

Ovechkina, E., & Ovechkin, F. (2021). Human Pathophysiology in the Conditions of North
Russia.  Bulletin  of  Science  and  Practice, 7(8), 185-191. (in  Russian).
https://doi.org/10.33619/2414-2948/69/24

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 191


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

VK 616-083-053.2(575.2) https://doi.org/10.33619/2414-2948/69/25

OB30P ITPOI'PAMM PEABUJINTAIIMU JIETEH C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMM 3I0POBBSA B I'. Ol KHPTU3CKOM PECITYBJINKH
N NNEPCIIEKTUBbI IPUMEHEHUSA MK®

OMamadsicycynosa C. 7K., Ouickasn 20po0ckas MeouKko-coyuanrbHas IKCNepmHas KOMUCCUS,
2. Ow, Kvipeviscman, saltanat. 70@list.ru

OVERVIEW OF REHABILITATION PROGRAMS FOR CHILDREN
WITH DISABILITIES IN OSH OF THE KYRGYZ REPUBLIC AND PROSPECTS FOR
THE USE OF INTERNATIONAL CLASSIFICATION OF FUNCTIONING,
DISABILITY AND HEALTH (ICF)

O©Mamazhusupova S., Osh City Medical-Social Expertise Commission,
Osh, Kyrgyzstan, saltanat.70@list.ru

Annomayus. B crarbe mpuBOAUTCSE 0030p MpOTrpaMM peadMIMTAIIUU JETE C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 310poBbs B I. Ot (Kuprusckas PecnyOnuka) u nepcrektuBbl npuMeneHuss MK® B
CUCTeMY pealMIMTAlMU JIUIl C WHBAJIMIHOCTHIO Ha OCHOBE aHAllM3a HEKOTOPBIX MOKa3zareseil mo
MEJMKO-COIMAIbHON IKCIEPTU3E M HA3HAYCHHS MPOrpaMM peaduIuTanuu st nerteid no 18 ner,
npoxuBarommx B ropoiae Omr.  AKTyaJIbHOCTh HCCIIEIOBaHUS  OOYyCJIOBIEHA BBICOKHMH
MOKa3aTeNssMd WHBATUAHOCTU Cpeau JeTei M OTCYTCTBUEM aHaJOTHYHBIX KCCIEIOBaHUN B
KBIPTBI3CKOM cerMeHTe. 3a romsl uccienoBanust (2018-2020 rr) oTmeyaercs MOIOXKUTEIbHAS
JUHAMUKa TOBTOPHOM MHBANMHAHOCTH cpeau aeteit: 2018 . — 62,4%, 2019 . — 64,0%, 2020 . —
73,9%, ¢ cootBercTByrOmMM TemiioM npupocta B 2019 rony (—8,2%) u B 2020 roxy (+18%), a o
otHomeHuto K 2018 rony (+8,2%). OnHOI M3 NPUYUH BBISBICHHON TEHICHIUU SBISETCS HU3Kas
3¢ dEeKTUBHOCTh MPOrpaMM peadWIMTAllMM y JeTed ¢ HHBAIMAHOCTHIO. [IpoBeneHHBIN aHau3
BHJIOB peabunuTanuu (MEAMIIMHCKHA, 0O0pa3oBaTelbHbIH, NPO(EeCCHOHANBHBIA, TEXHUYCCKHE
CpelcTBa peabMINTAIlMK) BBISBISIOT CYIIECTBYIONIME PUCKH W TMPOOJIEMBbI, MPUIMHON KOTOPBIX
SIBJISIETCS] yCTApEBIINE peabUIMTallMOHHBIE TEXHOJIOTHU 0€3 €TMHON KOOPAMHAIIMN U MOHUTOPHHTA.
[Ipennaraercs BHenpenne MK® B cuctemy peaOunuTanuyd Kak WHCTPYMEHT KOOpIAWHAIMH U
MOHHUTOPUHTA JIJI5 TOBBIIEHUS 3G ()EKTUBHOCTH MPOTpaMM peabIIUTalluU Y JeTEH.

Abstract. The article provides an overview of rehabilitation programs for children with
disabilities in Osh (Kyrgyz Republic) and the prospects for the introduction of ICF into the system
of rehabilitation of persons with disabilities based on the analysis of certain medical and social
expertise indicators and the prescription of rehabilitation programs for children under 18 years
living in the city Osh. The relevance of the study is determined by the high rates of disability
among children and the lack of similar research in the Kyrgyz Republic. Over the years of the study
(2018-2020) there is an upward trend in repeated disability among children: in 2018 — 62.4%, in
2019 — 64.0%, in 2020 — 73.9%, with a corresponding growth rate in 2019 (—8.2%) and in 2020
(+18%), and in relation to 2018 (+8.2%). One of the reasons for the revealed trend is the low
effectiveness of rehabilitation programs for children with disabilities. The analysis of types of
rehabilitation (medical, educational, vocational, and technical means of rehabilitation) reveals
existing risks and problems caused by outdated rehabilitation technologies without unified
coordination and monitoring. It is suggested to introduce the ICF into the rehabilitation system as
a tool for coordination and monitoring to improve the effectiveness of rehabilitation programs for
children.
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Knioueswvie cnosa: peabumranus, 1eTCKasi MHBAIUIHOCTh, MEIHKO-COIIMATbHAs IKCIIEPTH3a,
3¢ (HEKTUBHOCTH MPOTPAMM PEaOITUTALTIH.

Keywords: rehabilitation, childhood disability, medical and social expertise, effectiveness of
rehabilitation programs.

B Kuprusckoit PecnyOmmke peabunuranmsi A€Te C OTpaHUYEHHBIMH BO3MOXKHOCTSIMH
3n0poBbs (OB3) nonaepikaHa psioM HOPMAaTUBHBIX aKTOB, KJIFOUEBBIM U3 KOTOPBIX ABIISAETCS 3aKOH
Keipreizckoii Pecyonuku «O6 oxpaHe mpaB ¥ rapaHTHUH JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMU
30POBbS», II€ MoJ  peadWIuTanueld  MOAPa3yMEBAeTCsl  «KOMILIEKC  METUIMHCKHUX,
IICUXOJIOTMYECKUX, IEJaroruyeckux, oOpa30BaTeNbHbIX, MPO(ECCHOHANBHBIX, COLMAIbHBIX,
IOPUANYECKUX MEPOIPHUATHA IO BOCCTAHOBJICHHIO CAMOCTOSTENBHOM JKU3HEAEATEIbHOCTH,
3I0POBbS M TPYIOCIOCOOHOCTH JIMII C OrPaHUYEHHBIMH (U3UYECKUMH M TICUXHYECKUMHU
BO3MOYKHOCTSIMM ~ 37I0pOBbsi». B peanuzanuio naHHOrO 3akoHa IPUHATO IIOCTAHOBJICHHE
[IpaButensctBa Kuprusckoit Pecnyomuku ot 24 oktsaops 2016 © Ne560 «OO6 yTBepkacHUU
T'ocynapcTBeHHON 0a30BOi MporpaMmsbl peaOMIUTALUMK JIML C OFPAaHUYEHHBIMU BO3MOXKHOCTSMHU
3JI0POBbS», KOTOPBIM OIpE/IeIeH MOPSAJOK pa3padOTKU U peannu3alii HHANBUYaIbHOM TPOrpaMMbl
peabunmuraruu (UI1P) Ha ocHOBe rocymapcTBeHHOW 0a30BOil mporpamMmbl peadbmmutaruu. WITP
paspabarpiBaeTCsi TMPH OCBHICTEIBCTBOBAHMHM TPAXKJAaHMHA HAa WHBAJIUAHOCTH BO MEIUKO-
couuasbHOW 3kcneptHoM komuccun (MCOK), u pasnuuaercs Juid JeTel M B3pOCIbIX
0Cc00EHHOCTAMH B (POPMUPOBAHUU KIMHUKO-IKCIIEPTHO-peadMIUTaliMOHHOr0 MapupyTa [1].

NIIP peGenka ¢ orpaHM4YE€HHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) compepKUT MeporpusaTHs
M0 Pa3BUTHIO W OOPa30BaHHIO B 3aBHCHMOCTH OT BHJOB OTPAHWYCHUH J>KU3HEACATEIHHOCTH M
COIVIACHO CHEUU(pUKU AETCKOW HHBAIMIAHOCTH, KOTOpas HpPEANoyiaraeT NpsSMYyH0 3aBUCHUMOCTb
OrpaHUYEHUH KU3HEACATEIbHOCTH € MeproaMu (POPMHUPOBAHUS BBICIINX NCUXUYECKUX (DYHKLUH,
YCBOEHMSI 3HAaHUM U HABBIKOB, CTAHOBJIEHMs peOEHKa KaK JUUYHOCTH C ONPEAEIECHHBIM COLUATbHBIM
cTarycoM B oOumiectBe U oOkpyxkatouiem Mmupe. B Keiprei3crane mnpucBaunBaeTcsi COLHMAIBbHO-
IOPUINYECKUH CTaTyC «peOEHOK ¢ OrpaHMYEHHBIMHM BO3MOXKHOCTSIMH 370pOBbs, peOeHok ¢ OB3»
nuny o 18 ner [2].

HecMotps Ha TO, yTO OuLManbHO B 3aKOHOAATeNbCTBO KbIprbi3cTaHa HE BHEIPEH TEPMUH
«abmnuranusa», WIIP pebenka ¢ OB3 wMoxer coaepkarb aOWIMTALMOHHBIE MEPONPUATHSA,
HarpaB/IeHHbIe Ha (JOPMHUPOBAHUE U Pa3BUTHE MOTEHIMAIBHBIX BO3MOKHOCTEH peOeHKa C IIEJIbI0
COLIMAJIbHON aJaNnTaluy U HapaIllMBaHUs COLIMAJIBHOTO NOTeHHana [3].

Paspaborka MUIIP, kak HOpPMaTUBHO YTBEpXKIACHHAas (YHKLHUS, OCYILIECTBISETCS B
tepputopuanbbix  MCOK B oOs3aTenbHOM TOpSAKE BO BCEX CIIydyasiX YCTaHOBJICHMUS
MHBAINIHOCTH y peOeHKa, KaK MpU MEPBHYHOM, TaK U MPH MOBTOPHOM OCBUIETEIbCTBOBAHUU.
Cpok pazpabotku UIIP He Gojee OgHOrO Kale€HAAPHOTO Mecslla, HO OOBIYHO 3aBepIlaeTcs B
TEUEHHE caMOM MpOoLEeNypbl MEAMKO-COLMAIbHOW JKCHEPTH3bl, TaK Kak [0 OKOHYAaHUU €€
POIOUTENSAM, WM 3aKOHHBIM HIpeacTaBuTeNssM pedeHka ¢ OB3, Hapsay ¢ ApyruMH JTOKyMEHTaMu
BblaeTcs  3anonHeHHas ¢opma HWIIP. Tlpu cobecenoBanuu Bce peaOWIMTALMOHHBIE U
aOWJIMTAlMOHHBIE MEPONPUATUS MPOXOASAT CONIACOBAHUE C POAUTENSAMH, WIM 3aKOHHBIMHU
npencraButensiMu pedenka ¢ OB3 Ha mpeameT peasucTHYHOCTH, TOCTYIMHOCTH, KadecTBa U
3¢ GEeKTUBHOCTH KaXKIOW peadminTtaunoHHONW Mepsl B chopmupoBanHoi UIIP. UIIP peanusyercs
JEUCTBYIOIIMMUA B CTpaHE pPEaOMIMTAIMOHHBIMH CTPYKTypaMH C pPa3HBIMH OpraHU3allMOHHO-
NpaBOBBIMH  (OpMaMHU: MYHHUIMIAJIbHBIE, TOCYIAapCTBEHHbIE, YacTHbIE (KOMMEPUYECKHE),
HENPaBUTEIbCTBEHHbIE OPraHU3aIMH, OKa3bIBAIOLINE PA3IUYHbIE BUAbl PEAOMIUTAIIMOHHBIX YCIYT
B cepe nerckoil nHBaIUAHOCTH [1].
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B oTkpeiTOM gocCTyne He HaiJIeHO HCCIIeAOBAaTENbCKUX PabOT, MOCBSIICHHBIX H3YyYCHHUIO
paznuuHbix acnektoB UIIP y nereil ¢ mHBamuaHocThio B KbIpreizcrane, KpoMe aHaTIUTHYECKHX
0030pOB HEMPABUTEIBCTBEHHBIX W MEXKIYHAPOAHBIX OpraHU3alWi, CHENHUATH3UPYIOUINXCS Ha
BOIIPOCAaxX JETCKOM MHBAJIMIAHOCTU M peaduiauTanuu. ABTOpHI U3 colpenenbHbix crpaH (Poccus,
benapycp, VYkpamna, Kazaxcran, TamkukucraH) yaensioT OOJbIIOE BHHUMAaHUE HW3YYEHUIO
YKa3aHHBIX BOIPOCOB [4—6].

AKTyalbHOCTb M3y4Y€HHUs INOpsAAKAa HazHadeHus M peanmsauun  HIIP y nmerenn ¢
WHBAINIHOCTHIO  OOYCIIOBJICHA  BBICOKMMH  IIOKa3aTeIsIMH  JETCKOM  HMHBAJIMJHOCTH, HE
CHWKAIOLMMHUCS TEMIIAMHU IPUPOCTA MOBTOPHOW HMHBAJIUAHOCTH, OAHOW W3 BO3MOXKHBIX IPUYHUH
KOTOpO# siBiisieTcst Hu3Kast 3pdexrusHocts UITP.

Mamepuan u memoowvl ucciedo8anus

boutn n3yuens! ganneie 3a 2018-2020 roasl U3 opUIMATBEHONW CTAaTUCTHYECKONH OTYETHOCTH
Omickoit  Topomckoit  MCOK  (bopma  7J1), Tabmuma 2  «Pe3ymbTarbl  TEPBHYHBIX
OCBUJIECTEIILCTBOBAHUN JeTe B Bo3pacte 10 18 Jer (4ermoBeK), MPOXKUBAIOIIUX B TOPOACKOM
MECTHOCTH. Pacripenenenue BHepBble NPU3HAHHBIX WHBAIWAAMU I10 HO30JIOTMYECKUM (opMam
Oone3Heil, Bo3pacTy, noiy» u tabmuna 6 «Pekomennanuu no peadunuramuu aeteit ¢ OB3».

bbuin nmpuMeHeHsb! cenyroe METOIbl UCCIEA0BaHUsA: CTAaTUCTUUECKUM, TOKyMEHTaIbHbIMI,
PETPOCTIEKTUBHBIN, AHAJUTUYCCKHH, IKCIIEPTHOW oueHKU. [lomydyeHHbIe maHHBIE 00pabOTaHBI C
ucnonb3oBanueM nporpamMm Microsoft Office Ha nepcoHaIbHOM KOMIIBIOTEpE.

B cTpykType npHM3HAHHBIX Ha HMHBAIMJHOCTH JAeTedl 1o 18 ier, mpeoOnajgaroT MOBTOPHO
npusHansbie: 2018 r. — 62,4%, 2019 r. — 64,0%, 2020 r. — 73,9%, ¢ COOTBETCTBYIOIIUM TEMIIOM
npupocta B 2019 r. (—8,2%) u B 2020 r. (+18%), a no orHomenuto k 2018 r. (+8,2%). [lokazarens
NepBUYHO Mpu3HaHHBIX jAeredl ¢ OB3 mo r. Om uMmeeT TEHAECHUUIO K CHHXXEHUIO C TEMIIOM
npupocTta 3a 2019 r. (—14,5%), u 3a 2020 1. (—26%). CHUXKEHHE TeMIla IPUPOCTA CPEIU IEPBUIHO
IPU3HAHHBIX W TIOJIOKUTENBHBI TEMI MPUPOCTa CPEIU IOBTOPHO MPU3HAHHBIX JeTell Ha
nHBaIUAHOCTh B 2020 rony OOYCIIOBIEHO 3MHIEMUOJIOTHYECKONW CUTYalMeil, B CBSI3U C KOTOPOM
OpraHu3alM 3ApaBOOXpaHEHUs ObLIM opueHTHpoBaHbl Ha OoprOy c¢ COVID-19, a MCOK
PecnyOnuky 3aKpbIThl IO PAaCHOPSKEHUIO IPABUTENILCTBA B TeUeHUE 4 MecsIeB (MIOHb—CEHTSIOPB).
Jpyroi mpsiMO¥ NPUYMHOM MOBBIIIEHUS YHUCIA ITOBTOPHOIO IPHU3HAHUS HA WHBAIMIHOCTH JETEH
MOKeT sBiATbes Hu3Kast 3¢ dexruBHocts UIIP (Tabnuna 1).

Pe3zynemamol u 0ocyscoenue
Omckas ropoackas MCOK ob6cmyxuBaer HaceneHue ropoga Omi. Ilo manHbiM Omnickoro
TOPOZICKOTO YIPABJIEHHS FOCYAAPCTBEHHOW CTaTUCTUKH, YMCIEHHOCTh HACEJIEHHs TOpo/ia KOTOPOro

pacTer W3 roja B roj, B TOM YHCJIE JETCKOe HaceleHue 10 18 jet, KoTopoe 3a MociIeHue TPH rojia
cocraBmio: 2018 r. — 98028 gen., 2019 r. — 105541 gen., 2020 r. — 102 850 uemn. [7].

. Taobmuma 1
OCBUIAETEJILCTBOBAHUE AETEU JO 18 JIET r. OIII
2018 2. 2019 2. 2020 2.
aoc. u. % abe. u. % abe. u. %
0CBUIEMENbCINBOBAHO 6CE20 373 — 388 — 316
6ceco npusnansl demomu ¢ OB3 311 278 284
U3 HUX: NePEUUHO 117 37,6 100 36,0 74 26,1
Iosmopno 194 62,4 178 64,0 210 73,9
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Kaxnomy pebenky ¢ OB3 mepBHYHO W TOBTOPHO NPU3HAHHOMY Ha HWHBAJIUIHOCTH TIO
3aBEPUICHUIO MPOLIEAYPhl MEIMKO-COLMaNbHOM 3KcrepTusbl Bbigaercs WIIP ¢ ompenenenuem
HY)KJIaeMOCTU B PEaOWIMTAIIMOHHBIX MEPOINPHUATUSIX, KOTOPBhIE BKIIOYAIOT MEIUIIMHCKUE,
oOpa3oBarenbHble, TpodeccuoHanbubie (st aereid or 14 mo 18 ner), TexHUYECKHue CpeacTBa
peaduIMTaIH, COIMAIBHO-CPEIOBBIE BUIBI peabuIuTallMOHHBIX yeayT (Tabmuma 2).

Tabmuma 2
UIIP Y ITIEPBUYHO U ITOBTOPHO IMTPU3HAHHBIX I[ETEPI COB3 O 18 JIET
Buowi oceuoemenvcmeosanus 2018 2019 2020
nepa. nogm. nepa. nosm.  meps.  No6m.
[Ipu3sHaHoO Ha HHBAIUIHOCTh 117 194 100 178 74 210
Bcero UIIP nHaznavyeHo 117 194 100 178 74 210
MeaunuHcKas peaduInTaIHs 186 264 235 338 189 239
OO0pazoBaTenbHas peaOHITUTAIUS 43 124 35 153 48 116
[Ipodeccnonanbhas peaduIUTALMS 2 4 0 4 0 0
TexHn4yecKue cpencTsa peaduiIuTanuu 10 15 3 9 1 15

AHanu3 pexkomenaanui, BkiroueHHbIX B UITP, neMoHCTprpyeT OONbIIYIO T0TH0 METUIIMHCKON
4acTu peaOuiMTaluy, KoTopas mnpesbimaer urtorooe unucio UIIP, tak kak pedbeHok ¢ OB3 moxer
[OJy4YuTh OoJiee OAHOIO BUAA MEIUIMHCKOW peaOuwnuTanuu (MEeJUKaMEHTO3Has Tepanus,
BOCCTAaHOBMUTEJIBHOE U CAHAaTOPHO-KYPOPTHOE JIEYEHHE, PEKOHCTPYKTUBHAsS XHUPYpPIrus U Ap.).
[Mpaktnyeckn kaxaplii pebeHok ¢ OB3 mony4aeT MeOUKaMEHTO3HYIO TEpanuio, Kak 4YacTh
peabunuTanuu, 1 OOJBIIMHCTBO JeTEeH HYKIAETCA B HECKOJIBKUX PA3JIMYHBIX BHIAX MEIULIMHCKON
peaduIMTaIU Y.

OopasoBarenbHast peadbunuranus gereit ¢ OB3 ocHoBaHa Ha psijie HOPMATUBHBIX JTIOKYMEHTOB
B cepe obOpasoBanusi u pazutusi nereid. C mpunatuem KoHnenuuu pa3BUTHS WHKIFO3UBHOTO
obpazoBanust B Kuprusckoit Pecnyomuke nwa 2019-2023 rompl, oTMe4aeTcs TOCTEIEHHAs
MO3UTHBHAs JMHAMMKa YNEIbHOIO Beca peKoMeHAauuil Juis oOpa3oBaHMs W pa3BUTUS JIeTe ¢
OB3 [8]. Tak, u3 obmero uucna UIIP nns nepBuyHO nmpusHaHHBIX Jetei ¢ OB3, ynenbHBINA Bec
peKoOMeH Ialni o 00pa3oBanuio U pazsutuio jaerei ¢ OB3 cocrasmn: B 2018 r. — 36,7%, B 2019 .
— 35,0% B 2020 T — 64,8%. U3 obmero uncna UIIP mist moBropHO npusHaHHBIX AeTeit ¢ OB3,
yAENBHBIM Bec peKOMEH 1Al Mo o0pa3oBaHuio U pazputhio aeteit ¢ OB3 coctaBun: B 2018 1. —
63,9%, B 2019 1. — 85,9%, B 2020 r. — 55,2%. Hauunas c 2018 1, Omickas ropoackas MCOK
aKTUBHO paboOTaeT ¢ ropojackoil mcuxonoro-menuko-neaaroruyeckoil komuccuein (IMIIK r. Omr)
npu paspadoTtke 3toro paszaena UIIP y nereii ¢ OB3 no 14 ner.

ITpodeccronanpHas peabuuTaIys NOCpeaCTBOM (HOPMUPOBAHUS Y JieTel ¢ MHBAIHMIHOCTBIO
B Bo3pacTe 16-18 neT HauaibHBIX Npo(ecCHOHaIbHBIX 3HAHUM, HABBIKOB U YMEHMH IPOBOAUTCS B
NpoTEXyunINIIax CUCTEMbI COLIMAJIBLHOTO PA3BUTHA, MPAKTHUYECKH 3TO BCE JETH C IMATOJOTUEl
ciyxa: B 2018 r. — 2 pebenka (1,7%) u3 uncna nepBUYHO MpU3HAHHBIX, U 4 pebenka (2,1%) us
qucaa MOBTOPHO NMpHU3HAHHBIX, B 2019 r. pekoMeHaanuu no npogeccuoHalbHONH peaduInuTanuu
nonyunnu smmb 4 (2,2%) peGeHka U3 4YMcaa TMOBTOPHO MNpu3HaHHBIX, B 2020 r. Takux
pexkoMmeHaanuii He ObuT0 B Ormickoit roponackoit MCOK.

Texuuueckue cpenctsa peadbmnuranuu (TCP) nuMeroT HanMeHbIINIA yAETBHBIN BeC cpein Beex
peadMIUTAIIMOHHBIX PEKOMEHAIMI Ccpeau NepBUYHO-TIpu3HaHHBIX nereil ¢ OB3: B 2018 r. —
8,54%, B 2019 r. — 3,0%, B 2020 1. — 1,35%; cpeau noBropHO npu3zHaHHbIX Aeteit ¢ OB3 TCP
HazHaueHnl: B 2018 . — 7,73%, B 2019 r. — 5,05%, B 2020 . — 7,14%.
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Temn cumxenust HazHaueHus: TCP B 2020 r. B cpaBHenuu ¢ 2018 r. cocrasui (—36,75%), uto
cBs3aHO ¢ 3akpbitieM MCOK B mepuwon oOOCTpEeHHS SMUACMHOJOTMUYECKON CHUTyallud H3—3a
COVID-19 (Tabmuua 3). CneayeTr npusHarh, 4YTO 3TH NOKA3aTeau KpailHE HU3KHE B CPABHEHUU C
naHHbIMU poccuiickux aBTtopoB O. H. Bmagumuposoit (2014) u H. H. lykuna (2010), xotopsie
OTMEYAIOT, 4TO HyxJaaeMocTh B TCP y neTell ¢ MHBaIUMIHOCThIO cocTaBisier 66,7%+4,06%, a Ha
1000 pazpaborannbix MIIP pebenka-uHBanmaa mokaszarens BkiIodeHuss TCP  cocraBmsier
265,5+3,23 [9].

Tabnuua 3
BUJIbI PEABUJIMTALIMOHHBIX MEP % HUITP V ITIEPBUYHO
W ITOBTOPHO ITPU3HAHHBIX AETEU C OB3 110 18 JIET
Buowi oceudemenvcmeosanus 2018 2019 2020

nepe noém nepe noeém neps Nogm
Bcero UITP 117 194 100 178 74 210
Meouyunckas peaburumayus, 8 mom yucie 186 264 235 338 189 239
BoccranoButenpHas Tepamnus 110 190 160 266 138 112
PexoHCTpyKTHBHAS XUPYpPTHL 26 24 25 30 17 37
CaHaTOpHO-KypOpPTHOE JICUSHIE 0 0 0 2 1 3
ObpazosamenvHas peabuiumayus, 8 Mmom 4ucie 43 124 35 153 48 116
B JIOIIKOJIEHBIX 00pa30BaTeIbHBIX YUPEKICHUAX O0IIEro 19 31 18 54 28 68
Ha3HAYCHHS
B JIOITKOIBHBIX KOPPEKIIMOHHBIX YIPEKIESHUIX 2 3 0 8 2 3
B 00pa30BaTEeIbHBIX YUPESKACHUIX 00IIEro Ha3HAYCHHS 19 80 16 79 16 39
6 00PA306AMENLHBIX YUPEHCOCHUSX CREYUATIbHO20 HAZHAYEHUS, 3 10 1 12 2 6
6 MOM yucie
0 3pEHUI0 0 0 0 0 0 0
0 CIIyXy 2 0 1 1 1 2
Ha JIOMY IO CHENHANBHBIM MPOrpaMMamM 1 8 0 8 0 4
10 WHKITIO3UBHOH TPOTrpaMMe 0 2 0 3 1 0
Ilpogeccuonanvnasn peabunumayus, 6 mom uucie 2 4 0 4 0 0
B YCJIOBUSIX TIPOU3BOICTBA 0 0 0 0 0 0
B PO TEXyUMIINIIAX U TEXHUKYMaX CUCTEMbI OPTaHOB 2 4 0 4 0 0
COIMAJIbHOM 3aIIUThI
B YIIII 0 0 0 0 0 0
Texnuuecxue cpedcmea peaburumayuul, 8 Mom Yucie 10 15 3 9 1 15
Kpecna-xonscku 3 10 0 4 0 12
[IporesnpoBanue 0 0 0 0 0 0
[Iporessl pyk 0 1 0 0 0 0
[IpoTe3sbl HOT 0 0 0 0 0 0
SHAOTPOTE3bI 0 0 0 0 0 0
KocmeTtnueckne npoTess 0 0 0 0 0 0
Opre3sbl 0 0 0 0 0 0
Opronenunyeckas 00yBb 7 4 3 5 1 3
CnyxoBbI€ amnmapartbl 0 0 0 0 0 0
TCP nipu HapyIIeHUSAX 3pEHUS 0 0 0 0 0 0
I'onocoobpa3yromiue anmapaTs 0 0 0 0 0 0
BrIToBBIE CpencTBa 0 0 0 0 0 0
Kpecen cTynbeB ¢ caHUTapHBIM OCHAIIEHHEM 0 0 0 0 0 0
CrnenmanbHBIX CPEJICTB MPU HAPYILICHUH (DYHKLINHU BBIACICHUS 0 0 0 0 0 0
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Buowl ocsudemenscmeosanus 2018 2019 2020
nepe noem nepe noem neps Noem
AbGcopOupyromiero 6embsi, TaMIepcoB 0 0 0 0 0 0
BrITOBBIC MPUCTIOCOOICHMS 0 0 0 0 0 0
Ipyroe 0 0 0 0 0 0

Hetu ¢ OB3 mnomywyaroT BHIBI MEIMIIMHCKOW peaOWIMTAIlMd B OpraHU3aIUsAX
3apaBooxpaHeHus ropozga Om jgeyeOHOro npoduist U B CHELHUATU3MPOBAHHOM peabUIMTALMOHHOM
LEHTPE UId JETeN ¢ MOpa)XEHMSIMM OIIOPHO-IBUrareiabHOro amnmapara Ha 70 koek. YKa3aHHbIE
OpraHu3alM 3PAaBOOXPAHEHUS MpPH peadMINTAllMU JAETeHl PYKOBOJACTBYIOTCS KIMHHUYECKUMHU
IPOTOKOJIAaMU Ul JieueHHsl Oe3 peaOMIMTALMOHHOM cocTaBisome. Buuel menunuHckon
peabmIMTalMM  HA3HAYalOTCsl  IIOCJIEAOBAaTelIbHO M  HENPEpPhIBHO B  OOLIEM  KOMILJIEKCE
peadMIUTAIIMOHHBIX YCIIYT, T. €. OCYIIECTBIISIOTCS MapaUICIbHO C IPYTUMHU peaOUINTalliOHHBIMU
yCllyraMyd WIH OpeamecTBytoT UM. OCHOBHBIMM BHUJAaMHU MEIUIMHCKON peaOMIuTalUu SABISIOTCA
BOCCTAHOBMTENbHAs TEpaIus, KOTopas Ha3HayaeTcs: OoybIIMHCTBY Aereil ¢ OB3 u BritovaeT B ceds
psa MenuIUHCKHUX yeuyr (pusnorepanust, JIOK, maccax, jioroneans, KHHE3UOTEPAIIHs).

PekoHCTpyKTUBHAsT XHUpYprus — 03TO XHUPYPrHUYECKHE OIepalud, B T. Y. CJIOXKHbBIE
(BBICOKOTEXHOJIOTUYHBIE), AJI1 BOCCTAHOBJIEHUS CTPYKTYPbl U (DYHKIMI OpraHoB, NPeI0TBPALLECHUS
WIA YMEHBIIEHUS TOCIEACTBUA BPOXKIEHHBIX WIM MPUOOPETEHHBIX J1€(EeKTOB METOAaMHU
SHAOIIPOTE3UPOBAHNS, OPraHOBOCCTAHABIMBAIOLICH WM OpraHo3amesstomed xupypruu, B HWIIP
BKJIFOYAIOTCS TIPY COMIACOBAHMHU C JeyalluM BpayoM pebOeHka ¢ OB3, Tak kak periaMeHTHPYIOTCS
MUHUCTEPCTBOM  3[paBOOXpPaHEHUS U couuanbHOro passutusd Kuprusckoiri PecnyOnuku.
CaHaropHO-KypOpPTHOE JIeUeHHE Ul JeTell OrpaHUYeHO Mpo(uiIeM HOAOOHBIX YUYpEXIEHUil: B
CTpaHe AEWUCTBYIOT CaHAaTOPUHU TOJBKO MPOTHBOTYOEpKyae3HOro mpoduis. 3a uccieqyemMble Ioibl
o Omickoil roponckoit MCOK canaropHoe JiedeHHE PEKOMEHIOBAHO B €IUHHYHBIX CIydasX: B
2019 r. u3 uucna noBTopHO mnpu3HaHHbIX 1,1%, B 2020 r. W3 ynciaa NEpPBUYHO U MOBTOPHO
Mpu3HaHHbBIX 10 1,4%.

Pexomenanum mo oOpa3oBaHUIO M Pa3BUTHIO 3aBUCAT OT BO3pacTa JeTeil U (yHKIMOHAIbHBIX
OocOoOeHHOCTEH  (U3NYECKOTO W  MEHTAJIbHOIO CTaryca, JOCTYMHOCTH 00pa3oBaTelbHBIX
peabuIuTaMOHHBIX yupexaeHuid. B r. Om ycnemHo QyHKUIMOHHpYET THEBHOUM HeHTp «byuyp»
(Poctok), tne netu ¢ OB3 noiydaroT 00pa3oBaTeabHYIO MPOrpamMmy, paboTaroT Bpauu JOTONEb,
ne(eKToNIorH, MCUXOJIOTH, KOTopble paboTaioT ¢ AeTbMu ¢ OB3, oka3piBasg BCIO HEOOXOAMMYIO
MIOMOIIb UHIUBUYaIbHO.

Pa3BuTHe MHKIIIO3UM B 00pa30BaTeNbHbIX yUpEeKIEHUAX I. Ol 1eMOHCTPUPYIOT CIAEAYIOLINE
nokasaresu: u3 oluiero yucna BblaHHbIX jAeTsM UIIP B oOpazoBarenbHble ydupexeHHs 0OIIero
Ha3HayeHMs (AETCKUE cajbl U LIKOJIbI) ObUIM HampaBlieHbl NMEPBUYHO Npu3HaHHBIE aetd ¢ OB3,
yAENbHBIA BeC KOTOpbIX coctaBui: B 2018 r. — 32.7%, B 2019 r. — 34,0%, B 2020 r. — 59,4%,
CpeIy MOBTOPHO NPU3HAHHBIX 3TU Mokazarenu coctaBwiu: B 2018 r. — 57,2 %, B 2019 rony —
74,7%, B 2020 1. — 50,9%.

Cnenyer OTMETUTH, 4YTO JAaHHBIE [IOKA3aTelId OTPAXKalOT HYXKIAeMOCTb JeTed B
peaOMIMTAIIMOHHBIX ~ 00pa30BaTelbHBIX  Mepax, peajbHOe TMOJIOKEHHEe 0  pealu3aluu
0o0pa30BaTeNbHBIX PEKOMEHJAIM HE MOHUTOPUPYETCS, M MOJHOCTHIO 3aBUCUT OT MO3ULIHMH M
BO3MOXKHOCTEeH cembu pebenka ¢ OB3. IlpodeccumonanbHas peabuautanus TOCPEICTBOM
(dbopMHpOBaHUs Yy JIeTel ¢ MHBAJIMIHOCTBIO B Bo3pacte 16-18 ner HavanbHBIX NpodeccHoHaTbHbBIX
3HaHUI, HABBIKOB U YMEHMU NMPOBOAUTCS B MPO(TEXyUMIUINAX CHCTEMbI COIIMAIBLHOTO Pa3BUTHA,
MIPAKTUYECKU 3TO BCE JETH C IATOJIOTHEW ciyxa. B TeKkymmMXx ycloBUSX PBIHOYHOM SKOHOMUKH
Koipreizcrana (0osbliioe KOJUYECTBO CAMO3aHATOTO HACEJIEHHS, HEJOCTATOYHbIE BO3MOXKHOCTHU
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MECTHOTO PBIHKA TPYJa), @ TaKK€ OTCYTCTBUE pa3pabOTaHHOrO TMepedHs PEKOMEHIYEMbIX BHIOB
TPyAOBOH U TipodeccuoHanbHON nesrenbHocTH it Juil ¢ OB3 ¢ yuerom HapymeHus: GyHKIUA U
OTpaHUYEHUN MX >KU3HEIEATEIbHOCTH, HEJOCTATOYHO PA3BUTONW CUCTEMBI COACUCTBUS 3aHSITOCTH
JUIIaM € WHBAJWAHOCTBIO, B HacTosmee Bpems, (opMHpOBaHHE Mep NpodecCHOHATBHON
peadbmnurarun B UIIP sBnsercs mnpoOnemarmunbiM st cnenpanuctoB MCOK,  koTopeie
OTrPaHUYUBAIOTCS OOUIMMH PEKOMEHAAIUSIMH.

Amnanu3s paznoBunHoctedt TCP, naznauenusix B Ouickoit ropoackoit MCOK, nokassiBaet, 4To
Ha3zHayaroTcs ToibKo 1Ba Bujaa TCP: kpecna—koisicku U opromnenuueckas o0yBb. Kpecia—komscku
BBIJIAIOTCA B TOPOJICKOM YIIPaBJICHUHU colaibHOro pasputus coriacHo UIIP. Bxmtouenne B UTIP
Kpecen-KOJISICOK BISIeTCSl OHOU U3 (popM MeauKo-couuaabHoi peabunutanuu. Cieayer OTMETUTD,
OTCYTCTBHE YTBEPKIEHHBIX TEXHHUKO-(DYHKIIMOHAJIBHBIX IapaMETPOB KPECEN-KOJSCOK M YETKHX
QITOPUTMOB MPOLIENYpbl HAa3HAYEHWS, BBIJAYM U MOHUTOPUHIA HCIOJB30BAaHUS SIBISETCS
OLIyTUMBIM OapbepoM B peabunurtanuu pedenka ¢ OB3, korna ponuTeny BbIHYXJIEHBI MOTYyYUTh
takod Buj TCP, kakoii nMeeTcs B HAJIMIHM.

VYenyru no npoTe3upoBaHUIO, a TAKKE MO M3TOTOBICHUIO OPTOINEAMYECKON 00yBH B ropoae
Om npenoctasnser HOxublil Guinuan PecryOnukaHCKOro ydpexaeHus MPOTE3HO-OPTONEANUECKUX
w3nenuii (PYIIOUN) npu MunucTepcTBe 3ApaBOOXpaHEHHUS U COLMAIBHOTO pa3BUTUsl KbIpre3ckoi
PecriyOnuku, 1 0Ka3pIBalOTCS B BUIE Pa3pabOTKH, YCTAHOBKH, OATOHKH U OOYYEHHS TIOJIb30BAaHUIO
MIPOTE30M, HM3TOTOBJICHHS WHIMBHIYATbHON OpTONEAMYECKONH OOyBH. 3a HCCIEIyeMble TOAbI, B
Omckoit ropoackoit MCOK numib ogaomy pedenky ¢ OB3 npu moBTOPHOM OCBHAETENILCTBOBAHUH
OBLIO PEKOMEHIOBaH MPOTE3 PYKH MEXaHHUUECKOTO TUIIA, U3TOTOBJICHHBII B MECTHOM (uiIHare.

et ¢ OB3 nyxnawTcs B 00eCrieYeHUH TEXHHUUYECKHUMH CPEICTBAMHU MEIUKO-COLUaIbHON
peadbunuTanuu, K KOTOPbIM OTHOCATCS: CIIyXOBBIE aIIaparbl, T0JI0CO00pa3yroIIMe anmnaparsl, Kajao-
M MOYCNIPHEMHHUKH, CIEUUaNbHas  ofexkaa, abcopOupyromee  Oenbe,  TOATY3HUKH,
IIPOTUBOIIPOJIEKHEBBIE TOAYIIKK U Marpalbl, CIELHAIbHBIE CPEJICTBA JUIsl ONTUYECKON KOPPEKLUU
CJ1a0OBHICHNUS, MEAUIIMHCKHE TEPMOMETPHI M1 TOHOMETPBI C PEUEBBIM BBIXOAOM, MPOTE3bI IMIA3HOM
IIOJIOCTH, U KOTOpbIE NpeAHa3HAueHbl Ui KOMIIEHCALMU YTpPayeHHbIX (QYHKUMN opraHusma. 3a
HCCTIeyeMble TOIbl TaKue BUJIBI peabunutanuu He Bkirodanuck B UIIP pereit, kak He uMmeromue
COOTBETCTBYIOIIEH (prHAHCOBOW MOIIEPKKH CO CTOPOHBI rocynapcrsa. OnHaKo, IPU COTNIACOBAHUU
NITP pebenka c¢ OB3 c¢ poauTenssMu\3akOHHBIMU HPEACTABUTENISAIMU, INPH HEOOXOAUMOCTHU
yKa3aHHbIE€ BUJbl peaOMIMTAllMM PEKOMEHJYIOTCS 3a CYET PecypcoB ceMbH pebOeHka. bombmmm
6aprepom B ap¢pextuBHocTH UIIP sBnsieTcs 0TCyTCTBHE MHCTUTYLIMOHAIBHON CTPYKTYPBI, KOTOPbIE
JOJDKHBI NOJZEpXKUBAaTh ceMbH, nMeromue aered ¢ OB3, B peanusanuu WIIP. B mrarHoM
pacniucannu MCOK KeIpreizcrana HeT crieualIncToB Mo peadbunuranuu [7].

[IpoBeneHHbIN 0030p Ha3HAYEHHBIX PEAOMIMTALMOHHBIX MEpOnpUITUN B OLICKON rOpoACKoi
MCOK 3a 2018-2020 roapl AeMOHCTpUPYET HEIOCTAaTOYHO Pa3BUTYIO0 CHUCTEMY peaOMIMTAlINU,
METOZ0JIOT Ul KOTOPOH ycTapesna U HE NOAPa3yMeBAcT IPUMEHEHUE COBPEMEHHBIX MEXIYHAPOIHBIX
Kinaccupukanui, Takux kak MexayHapoaHas kinaccuduxanusi GyHKIIMOHUPOBAHUS, OTPaHHYEHUS
Ku3HeAesTensHoCTH 1 310poBbs (MK®) nnu International Classification of Functioning, Disability
and Health (ICF) [10].

MK® umeeT eauHbIN A3bIK ONMUCAHUA MOKa3aresied 3J0pOBbs U MOKA3aTeliei, CBA3aHHBIX CO
3I0POBBEM, IOHATHBIA PA3JIUYHBIM II0JIB30BATENIAM M3 CHUCTEM: COLMAIBHOM 3alUTHI, OLEHKU
WHBJIWIHOCTH, 3IpPAaBOOXPAHEHUsS, 3aHATOCTH, OOpa30BaHUs M JPYTUX CTPYKTYp, KOTOpBIE
paboTtarT B cdepe peabmimTanuu JIUI ¢ WHBAIUIHOCTRI0. [Ipumenenne MK® mo3Bosnser depes
OLICHKY (YHKIMOHAIBHBIX HapYIIEHUH M TOCIHEAYIOUIMX OrpaHUYeHUH >KHU3HENesATENbHOCTH,
pa3paboTaTh UHAWBUIYAIbHBIA CIMCOK PEaOMIUTALIMOHHBIX Mep JJIsl KOHKpeTHOro uesoBeka [10].

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 198


http://www.bulletennauki.com/

broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 7. Ne8. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/69

Omickas ropoackass MCOK umeeT ombIT yyacTusi B MUJIOTHOM MPOEKTE TPEX MUHHUCTEPCTB
Koipreizcrana: 3apaBooxpaHeHMs, OOpa3oBaHHUA U COLUAIBHOTO pPa3BUTUS MO MPUMEHEHUIO
sanemenToB MK® npu omeHke WHBAIMAHOCTH M paspadorke MIIP persim ¢ mocnencTBusMu
MPOSIBIICHHI JIETCKOTO I[epeOpaIbHOro napanuya (gajiee — MUIoT).

[Tunotr npoBeneH B teueHue roga (uroHb 2017 — mionp 2018 rr) ¢ ygactuem 58 nereit ¢
nHBaIUAHOCTRI0O ¢ guarHo3oM JIIII w3 r Om. OcHoBHOM 3amaueli mwmiaoTa OblIa
YCOBEPIICHCTBOBaTh pa3pabotky u peanusanuto WIIP ¢ npumenennem MK® B cocrase
MYJABTUAUCIUIUIMHAPHOW KoMaHAbl ¢ ydactueM Bpadei MCDOK (OCHOBHBIE HCIIOJIHUTENN),
nedanero Bpaua, crienuanuctoB [IMIIK u conpanbHOro pa3BUTHS U3 MYHULIMIIAIBHBIX CTPYKTYp. B
MUJIOTE MPUMEHEHBI CHEeNHAbHO pa3padOTaHHBIE U a/lalTUPOBAHHbIE MHIUBUIYyalIbHBIE MPO(UIN
¢ynkumonupoBanus no Ilkane omenkn maBamunHoctu BO3 2.0, (WHO Disability Assessment
Schedule 2.0 (WHODAS 2.0) [10].

Januble mpodUaM TO3BOJMWIM JETANU3UPOBaTh M KOHKPETH3UPOBAaTb MEPbI, CPOKH,
UCIIOTHUTENeH peabmimtannoHHbIX Meponpustuii B UIIP. Pazpaborannpie B pamkax mwiora WUITP
Jany cienyoumue pesyaprarbl: getd ¢ OB3 3HauuTeNnbHO NPOABUHYINCH B peabMIMTALIUU,
POAMTENN M TOCYIAPCTBEHHBIE CTPYKTYpPBHI MONYYHJIM MOHMMaHHE Y(PPEKTUBHOCTH MPUMEHEHHUS
MK® B peabwiuranuu. Bmecte ¢ TeM NWIOT HADISIIHO MPOAEMOHCTPUPOBAl HE COOTBETCTBHE
CYIIECTBYIOIIEH cucTemMbl peabmnutanuu Kelpreiscrana MeKIyHapoAHbIM cTanaapTaM KonBeHIuu
o mnpaBax wuHBaMAOB u MK®D, a Taxke BBIABWI Cia0ble M HEPAaBHOMEPHO pPAa3BUTHIE
peabUIUTAIIMOHHBIE YCIYI'M, OTCYTCTBHME YETKMX aJrOpUTMOB Ha3HAYeHUs] TE€X WIM HHBIX
peabUITUTAIIMOHHBIX YCIIYT, OTCYTCTBHE YTBEPKICHHBIX TEXHUKO-(DYHKIIMOHAIBHBIX XapaKTEPUCTUK
TCP. Pesynbrarel nuioTa HE MOTYYWIM WHCTUTYLHMOHAJIbHOM YCTOMYMBOCTH U BHEAPEHHUS B
MIPAKTUKY MEAMKO-COLMAIbHON IKCIEPTU3bl U peabunutanuu aereit ¢ OB3 [11].

3a roxel uccnenoBanus 2018-2020 roast, mo r Oum oTMeuaercst 6onblIas 10 OBTOPHOTO
MIPU3HAHKUS HA WHBAJIUJIHOCTh cpeau Aerel no 18 ner. OgHOM M3 NPUYMH JAHHOM CUTyallUH
aBisieTcs Hu3Kas 3¢ dexkTuBHOCTh B peanuzauuu WUIIP, Bergannubix getsm 1o 18 jer.

HecMoTpss Ha Hanuuue HOPMAaTUBHBIX AaKTOB B cepe peabunuranuu JeTei, OHU TPeOyroT
NepecMOTpa, TaK Kak cyliecTByrollas cuctema peabunuranuu gereid ¢ OB3 B Keipreizcrane, He
JaeT BO3MOXHOCTH TIOJIHOLIEHHOW peaOWiIMTali M COLMAJbHOW WHTETpallud: HEe HMEeeTcs
pa3pabOTaHHBIX U YTBEP)KJICHHBIX aJITOPUTMOB MPOLEAYp Ha3HAUYEHUS peaOMIUTAllMOHHBIX Mep,
TEXHUUYECKUX CpEJICTB peaOuiauTanuu (Kpecei-KOMsICKU U JIp.), YTBEPXKAECHHBIX TEXHHKO-
(YHKIMOHAJIBHBIX TAPAMETPOB TEXHUYECKUX CPEICTB PeaOUIUTALNH.

Opranu3anuu 3ApaBoOXpaHeHHsI IPH peabuIUTaK J1eTe PYKOBOJCTBYIOTCS KIIMHUUECKUMHU
IPOTOKOJIaMU  JUIsl JiedeHust Oe3 peaOMIUTalMOHHOM cocTapistomell. CaHaTOpHO-KYpOpTHOE
JIeueHue 71 IeTel ¢ UHBAJIMAHOCTHIO HEA0CTAaTOYHO Pa3BUTO.

B npodeccuonanpHoil peabminranny UMeroTcs 0apbepbl B BUJIE OTCYTCTBUSL YTBEPKACHHOTO
NepEeYHsl PEeKOMEHIyeMbIX BHJIOB TPYIOBOH M IpodeccuoHanbHON nesTensHocTy it aul ¢ OB3 ¢
Y4ETOM HapylleHUs (YHKUMH M OrpaHUYeHUN MX KU3HEIESITEeIbHOCTH, HEOCTAaTOYHO pa3BUTOU
CHCTEMBI COJCHCTBUS 3aHATOCTH JIMIAM C MHBAJIMJIHOCThIO. B Hacrosmiee Bpems, ¢popMHpOBaHUE
Mep mnpodeccuonanbHor peabunutanmmu B UIIP mmas MCOK sBmsieTcs mpoOieMaTHdHBIM U
OTpaHUYUBACTCS OOIIMMH PEKOMEHAALIUSIMH.

I'maBHBIM OGapsepoM B noctixkeHnu dpdextuBHoctr UIIP spnsercs cnaboe pazsutue MK® B
Keipreizcrane, kotopas Morna Obl B3sAThb Ha ceOs poiib KOOPIMHHPOBATH W HHTErPUPOBATH
peabUIUTAIIMOHHBIE YCUIIUSL Pa3HbIX CTPYKTYp, M HHIUBUAYAIU3UPOBaTh pPeaOMIMTALIMOHHBIE
BMeIIarenbCcTBa. A takxke, B T Ol MeXCEKTOpPaJIbHbIE U MEXAUCHUIUIMHAPHBIE B3aUMO/IEHCTBUS B
pamkax peanuzauuu WMIIP He ycTOWUYMBBEI, U HE MMEIOT KOOPAMHALMH CO CTOPOHBI CIIELUAIBHO
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CO3/JaHHOW HHCTUTYUHMOHAJIBHON CTPYKTYphl. YKa3aHHbIE pHUCKH pemaer npuMeHeHue MKOD B
NPOUEAYPY MEIUKO-COUMAIBHON dKcrnepTu3bl W HazHadeHus WIIP, comtacHo pe3ynapTaram
MIPOBEJICHHOTO MIJIOTA 110 PUMEHEHUI0 drieMeHTOB MK® nipu o1ieHKe MHBATUIHOCTH U pa3padoTKe
NIIP netsiM ¢ mOCIEACTBUSME MPOSIBIICHUH JIETCKOTO 1IepeOpaIbHOTO MMapainya.
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Annomayus. HeipocounanbHoe «30J70TO€ CEUEHHE» HOBOM JIMYHOCTH C(HPOPMHPOBAHO Ha
COBPEMEHHBIX HEUPOTCOPUSAX HAPYLIECHUN MBILUICHUSA U MaMATH, U OCHOBAHO HA T'€TEPOTr€HHON U
nonuMop(dHON Mpupone HOBOTO KOTHUTHUBHOTO pacctpoiictBa. Jloctmkenns B XXI Beke
Oonodu3uKu, HEUPOPU3NOIOTUN U HEUPOTEHETUKH, MTO3BOJIMIIO OCYILIECTBUTH MHOTOMEPHBIN MOJIXO
K HMCCIIEIOBAaHUSIM B Pa3HbIX OOJACTSIX COBPEMEHHOH HEHpOHayKH, I/ie Kakaas U3 TEOpU BHOCHUT
CBOM YHUKaJbHBIM BKJIAJ] B pelIeHne Mpo0ieM HOBOTO MBIIUIEHUS U HAPYIIEHUs NaMsITH. 32 HOBBII
HEHpOreHOMHBIN CeMUJIETHUI Nepuoj, copMUpOBaAIach HOBas JUYHOCTh, (YHKLIMOHUPYIOIIAs Ha
Tpex miargopmax: nepBas — UCKYCCTBEHHBIM MHTEJUIEKT U MH(OPMaIlMOHHASI IEPETPy3Ka, BTOPas
— XPOHHYECKHMH CTpecC M JCNpPECCHUH, TPEThbsl — CAMOAKTyaJu3alus WHIUBUIYAJIbHON
penurno3Hoctd. HoBasg HEWpPOCOLUOIOTHS U COBPEMEHHBIE HEHMPOKOMMYHHMKAIUU SIBISIOTCS
«MHCTpYMEHTaMM O€30MacHOCTU» M CIIOCOOHBI YMpPaBisATh U CHOPMHUPOBATH HOBYIO 30POBYIO
muuyHocTh. HoBas mmunocts XXI Beka dopmupyercss U HEHpPOPYHKIMOHUPYET IOJI CUCTEMHBIM
TEHETUYECKUM W JIWTCHETUYECKUM  B3aWMOJEHUCTBUEM: peoaKkTUpOBaHUS  TE€HOMA,
OMOYMTIMPOBAHUS, TOTATBHOM HelipoHaBUranuu, SG TEXHOIOTHH.

Abstract. The neurosocial Golden Section of the new personality is formed on modern
neurotheories of impaired thinking and memory, and is based on the heterogeneous and
polymorphic nature of the new cognitive disorder. The achievements in the 21st century of
biophysics, neurophysiology and neurogenetics, made it possible to implement a multidimensional
approach to research in different fields of modern neuroscience, where each of the theories makes
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its unique contribution to solving the problems of new thinking and memory impairment. During
the new neurogenomic seven-year period, a new personality was formed functioning on three
platforms: the first — artificial intelligence and information overload, the second — chronic stress
and depression, the third — self-actualization of individual religiosity. New neurosociology and
modern neurocommunications are Security Tools and are able to manage and shape a new healthy
personality. A new personality of the XXI century is formed and neurofunctions under the systemic
genetic and epigenetic interaction: genome editing, bio chipping, total neuronavigation,
5G technologies.

Kntouegvie cnosa: TeHeTMKa W SNHUICHETHKA, HOBAas JMYHOCTb, KATETOPHU «310pPOBBE» U
«00J€3HbY, TCUXOHEHPOMMMYHOIHIOKPHHOJIOTHS, MHUKpOOHMOTa ¥ (PYHKIHMOHAIBHOE MUTAaHHUE,
pelaKkTUpOBaHUE TeHOMa, OnouunpoBanue, SG TeXHOIOTHH.

Keywords: genetics and epigenetics, new personality, health and disease categories,
psychoneuphroimmunoendocrinology, microbiota and functional nutrition, genome editing, bio
chipping, 5G technology.

[enpr0 HACTOSILIETO MCCIEIOBAaHUA, SBISETCA JaJibHEWIIee H3y4YeHHE: COBPEMEHHOM
MYJIBTUIaPAAUTMAIBHON — IICUXOHEMPOMMMYHOYHIAOKPUHOJIOTUH,  Kareropud  «3A0pOBbE» H
«0OJIe3HbY, HAPYIICHUS MBIIUICHUS W TaMSTH, BIUSHUS MHKPOOHOTHI W (YHKIIMOHATHHOTO
MUTAaHUSI HA TICUXUYECKOE 3/10poBbe, reHeTuku W snureHeruku Hosoit JIMYHOCTU — npu
pENaKTUPOBAHUY T€HOMA, OMOYUITUPOBAHUU, TOTATBHON HelipoHaBUTrauuu 5G TEXHOIOTHA.

Cogpemennvie HelpOKOMMYHUKAYUU

KornutuBHOE 3/0pOBBE H JOJTONETHE CTAHOBUTCS OJHOM M3 BENUYAUIINX MPoOIeM
KaueCcTBEHHOMU ku3Hu Homo sapiens B XXI Beke [1]. JlocTuxkeHrneM aBTOPCKUX ucciaeaoBaHui [1]
SBIISIETCS YCTAHOBJICHHME MHOTHX TE€HETHYECKHMX M DSIUTCHETHYECKUX (DAaKTOPOB KOTHUTHBHOTO
CHIDKEHUSI U HeHpojaereHeparuBHbIX 3a0oneBaHuid. HoBas perymsauus (QyHIaMeHTaIbHBIX
MEXaHU3MOB KOTHUTHBHOT'O 370POBbS U JIOJTOJIETHS CIIOCOOCTBYET paHHEH JUAarHOCTHUKE, JICUEHUIO
U NpoQUIaKTHUKEe KOTHUTUBHOTO Ae(ULnTa U KOTHUTUBHBIX paccTpoicTB [1]. Cucrema npupooa —
0buecmeo — uenogex: NeN0CTHas!, TMHaAMUYeCKasi, BOJIHOBAsI, OTKPBITas, yCTONUYNBO HEPaBHOBECHAs
CHCTEMA, C BBIJICJIEHUEM HE TOJBKO BHYTPEHHUX CBS3€H, HO M BHEIIHUX — C KOCMHUYECKOM Cpenou.
CoBpeMeHHas1 HayKa pacCMaTpUBAeT YeIOBEeKa, YeJI0BEUECTBO U OUochepy Kak eTuHYI0 CUCTEMY, C
pacTymuMu JieMorpaduueckuMy, MpPOJOBOJILCTBEHHBIMU U MEIUIMHCKMMHU MpobdiemMamMu. Mo3sr
4esioBeKa — 3T0 Ouojoruueckue, onodusndeckue, HelpohU3NOIOTHIECKUE U MEAUKO-COLIMATIbHBIE
napagurMel ooMeHa uHpopmanuei. CoBpeMEHHbIE KOMMYHHKAllUd — 3TO MHOT'OYpOBHEBBIE,
MYJBTHIIApaIUIMalbHble U MEXIUCHUIUIMHAPHBIE MoJenu oOMmeHa uH@opmaiuei. Buenpenue
aBTOpCKUX pa3paborok [l] B mocienHee nAecATHIIETHE TO3BOIMIO C(HOPMHUPOBATH CUCTEMY
QITOPUTMOB W HMHCTPYMEHTOB YIPaBICHHS HEMPOIUIACTUYHOCTBIO. HOBBIE KOMIIETEHIIMU
MICUXOHEHPOUMMYHOZHIOKPHUHOJIOTHSI M TICUXOHEHPOUMMYHOJIOTHSI UTPAIOT CTPATErMYECKyI0 POJIb
B MEXIUCUUIIMHAPHOM Hayke U MEXBEJOMCTBEHHOM IUJIAHUPOBAHUU M TPUHSATHH PELICHUM.
BHenpeHns MHOTOBEKTOPHBIX HEWPOTEXHOJIOTMH MCKYCCTBEHHOTO WHTEUIEKTa M IPUHLHUIIOB
U(GPOBOrO  37PAaBOOXPAHEHHs, CIHOCOOCTBYIOT DPAa3BUTHIO COBPEMEHHOTO HEHpoObITa U
HelpomapkeTunra [1].

HccnenoBaHo, 4YTO UMPKaJAMAaHHBI CTpecc BBI3BIBAET JUCPETYIALUIO «IIPOTPaMMHOIO
obecrieueHusi» Mo3ra H. sapiens, ¢ TOCIEIYIOUIMM HapylIeHHUEM pabOThl «KOTHUTHBHOTO» W
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«BUCLEPAIBHOrO» Mo3ra. LlupkanHbple pUTMBI OpraHM3Ma 3alpOrpaMMHMPOBAaHBl  CHCTEMOMU
IMPKaJAHbIX TeHOB. LlupkanuaHHble Yyackl M LUpPKaaHAs cUCTeMa — SIBJSIOTCS OMO(PHU3NYECKUM U
OMOXMMHUYECKUM PETyIsITOp HWMMYHHOH 3amuThl. [lupkamHas cucTeMa CHHXPOHU3AIUU
MpeNCTaBIsIeT OO0 IBONIOIMOHHBIN MPOTPAMMHBIN MPOIYKT «OMOKOMITBIOTEPA» JJII BEDKUBAHUS
U TOATOTOBKM OpPraHM3Ma K OKHMJIA€MbIM LMKIMYECKUM BBI30BaM, PA3JIMYHON SMUTCHETUYECKOU
HANpPaBIEHHOCTU. XPOHOTEPANEBTUUECKHE U ICUXOXPOHOOUOJIIOTUYECKUE TPYIIbl U KaTeropuu
HACEJICHUS, TO3BOJISIIOT 3a0JIOKMPOBAaTh MEPEXOJ KOTHUTHBHBIX HApPYIICHUH B KOTHUTHBHBIE
paccrpoiictBa. COBpeMECHHbBIE TEXHOJIOTHH HMCKYCCTBEHHOTO MHTEJUIEKTa CIIOCOOHBI Ha MHOTOE, B
TOM YUCJIE€ MPOTHO3UPOBAaTh KOTHUTUBHBIE HAPYIIEHUSI U KOTHUTHUBHBIE PACCTPOIMCTBA, C TOMOILIBIO
KOMOMHUPOBAHHOM U THUOPUIHOM HEHpPOBU3yalIU3allMK, CEKBEHUPOBAHUS HOBOTO MOKOJICHUS U JIp.,
C IETIBI0 Hauaja CBOeBpeMEeHHOU U 3P PekTuBHOM peabunuranuu mo3ra H. sapiens [1].

B wuccnenoBanum [1], moka3aHa akTyanu3anus COBPEMEHHBIX PETYISATOPHBIX IUIaTGOpM
KOTHUTHUBHOTO 3/I0POBBSI U JOJNTOJETHS: OT 0a30BBIX — BeAeHHs 3/10poBoro obpasa xu3zuu (30XK),
COXpaHEHHE  JIOCTAaTOYHOM  (QU3MYEeCKOM  akTHUBHOCTH, oOecreueHue  (HYHKIMOHAIBHO-
cOaaHCHUPOBAHHOTO 3JIOPOBOTO MUTAHUS, JO KIACCHUYSCKHX — MAPHIPYTH3AIMHS COMPSHKEHHOCTH
TEHETUKM W JNHUTeHEeTUKu H. sapiens, yrpaBlieHHWE IUPKATUAHHBIM KOMIUIEKCOM «COH-
O0oJpcTBOBaHUE», (OpMUpPOBaHHE  3JA0POBOM  OMOMHKPOOWOTHI,  3al[UTHOC  OOHOBJICHHE
ANIEKTPOMAarHUTHOW WHGOPMAIIMOHHON HArpy3Ku/MEperpy3kd, C TMEepexoJoM K CIeIyrole
HEHPOKOMMYHHKATHBHOW IIATPOPME — MOJICIIM MHOTOYPOBHEBHETO, MYJIBTHUIIAPAIUTMAILHOTO H
MEXIUCIUIUIMHAPHOTO OoOMeHa uWH(pOpMaIueil, pa3BUTHE COBPEMEHHOTO HEHpoOObITA W
HEWPOMAPKETHUHIa, COBEpILIEHCTBOBaHUE SP MeauumHbl U SG TEXHOJIOTUM.

B uccnenoanuu [ 1], paccMOTpEeHBI CEIYIOIIUE TPOOIEMBI:

—COBpEMEHHAas MepapXus YeIIOBEUSCKIX MOTPEOHOCTEH.

—KOTHUTHUBHBIA MO3T Y TIOJIOBBIE TOPMOHBI.

—COH U CTapEeHue.

—(hyHKIIMOHAJIBHO-COAIaHCHPOBAHHOE MUTAHUE YEJIOBEKa.

—MUKpPOOMOTa U UMMYHHBIH TOMEOCTa3.

—yTpaBlIeHUE HEUPOTUTACTUYHOCTHIO U OMOJIOTMYECKHUM BO3PACTOM YETIOBEKA.

—H. sapiens XXI Beka: HOBble HelipokoMMyHHKaluu ¢ SIT meaunuHoi u 5G TEXHOIOTUAMH.

Axtyanuzauust BegeHuss 30X, coxpaHeHMe W TOpPOMJIEHHUS TEepuoAa aKTHUBHOTO U
KOTHUTHBHOTO jgoironietuss H. sapiens, CBOEBpEMEHHOE TPUMEHEHHE B MPAKTUYECKOM
3/[PaBOOXPAHEHUHN HCCIIEIOBAHHBIX JECITH KOMOWHMPOBAHHBIX W/WJIM JIOMOJHUTEIHHBIX METOOB
YIPABICHUS] HEMPOIIACTUYHOCTHIO MO3BOJISIIOT JOCTUYb COXPAHEHHUS M pa3BUTHUSA HeWporeHesa H
HEWPOIUIACTUYHOCTH, a TAKXKE IPYTUX NOCTaBICHHBIX Leneit [2].

Knuanueckoe  npuMeHeHHE  KOMOWHUPOBAHHBIX  AKTUBHBIX  METOIOB  COXpaHEHUSs
HEUPOTUIACTUYHOCTH TOJIOBHOTO MO3ra 4YeJIOBEKa, HMCIOJIb30BAHHE CBOECBPEMEHHBIX MPUHIIMIIOB
MpOUITAKTUKYA XPOHUYECKOW HIIEMHUU TOJOBHOTO MO3Ta YeNoBeKa, IUpKaJuaHHOW OMOMU3UKH U
XPOHOMEAMIIMHBI, META00JIOMUKN U COATaHCUPOBAHHOTO (YHKIIMOHATHHOTO MUTAHUSA, MO3BOJISIOT
pemuThs  mpoOlieMy  KOTHUTMBHOTO  JIONTOJIETUS C  TO3HWIMKA  HelpopeaOuiauTanmuu U
BOCCTAaHOBHTEIIFHON MEIUIIMHEI [3].

Meronpl  ympaBieHUsST HEUPOIUIACTHYHOCTBIO  TO3BOJISIIOT  MPOBECTH  CBOEBPEMEHHYIO
npopunakTuky  (GakTOpoB,  CHIDKAIOUIMX  HEHPOIIACTUYHOCTh,  COXPAHUTH  (PAKTOPHI
MOJIOKUTENIBHOTO BJIMSHUSL HAa HEUPOIUIACTMYHOCTH, a IJIJaBHOE — CBOEBPEMEHHO NPUMEHHUTH B
MPAKTUYECKOM  37PaBOOXPAHEHWH KOMOWMHUPOBAHHBIE METOMbI COXPAaHEHHS W  Pa3BUTHUA
HEWPOTUTACTUYHOCTH TOJIOBHOTO MO3Ta 4enoBeka [2, 3].
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Uccnenoanne [4], «PaHHSs JUMarHoCTUKa KOTHUTUBHBIX HAPYIICHUH» TOCBAIIECHO
aKTyaJbHOW 3aJade COBPEMEHHOM MEIUIUHBI — PpaHHEMY pPAaclO3HABAHUIO KOTHUTHUBHBIX
HapylieHuid. PaccmarpuBaroTcs moaxoabl K JMAarHOCTUKE, OOCYKIArOTCSl BONPOCHI MAaTOTEHE3a U
CUCTEMAaTUKHU KOTHUTHBHBIX HApyLICHWH, ICUXOMETPUYECKUE U IATONCHUXOJIOTMUECKUE METOAUKHU
OLIEHKNM KOTHUTHUBHBIX PACCTPOMCTB, MOAXOABI K KOMILJIEKCHOMY IICHXO0()apMaKoJIOrH4eCKOMY
JEYCHUI0O M NPO(UIAKTUKE KOTHUTHBHBIX pacCTpOWCTB. Pe3ynbrartel OpHEHTHPYIOT Bpadya Ha
MCTOJIb30BaHHE MYJIBTHANCIUILITMHAPHOTO TOAX0/1a K TOHUMaHHIO MPOOIeMbl HelpoaereHepauui u
(bopMHPOBAaHUIO HAYYHO-OOOCHOBAHHBIX AJITOPUTMOB BEJICHHS TAKUX MAIIUCHTOB [4].

Bpau u Heiipodusuonor: coBpeMeHHOEe peleHue MpodaeMbl peabuiIuTalul «KOTHUTHBHOTO
Mo3sra» FH. sapiens ¢ TIpPUMEHEHHWEM C OJHOM CTOPOHBI, HHCTPYMEHTOB WU TEXHOJIOTUN
HUCKYCCTBEHHOI'O MHTEJUIEKTa, a C Jpyrodi -— MYJIbTUIUCUUIUIMHAPHOE B3auMOJAEHUCTBUE
Helipodu3nonora ¢ KIMHUYECKHUM «YHHUBEPCAIbHBIMY» CIICIIHATUCTOM B O0JacTH HEBPOJIOTHUH,
IICUXUATPUM, IICUXOTEpanuy, IcuxoaHamu3a U repuarpud. COBPEMEHHBIE TEXHOJIOTUU
HCKYCCTBEHHOI'O MHTEJUIEKTa CIIOCOOHBI HA MHOTOE, B TOM YMCJIE€ U IIPOrHO3UPOBATh KOTHUTHBHbIE
HApyIIeHUsT W KOTHUTHBHBIE pAcCTPOMCTBA, C IOMOIIBI0O KOMOWHUPOBAHHOM W THOpHIHOU
HEeHpOoBU3yaJIn3allii, CEKBEHUPOBAHMSI HOBOIO MOKOJIEHUS U JIp., C LIEJIbI0 Hayajga CBOEBPEMEHHOMN
u 3 dexTuBHON peabunurtanuu Mo3ra H. sapiens. Mo3r H. sapiens — 3TO cleayoumui pyoex s
3qpaBooXpaHeHus. bmaromaps  cIusHMIO  KOMOMHHMPOBAHHBIX M TMOpPUIHBIX ~ METO/OB
HEHpOBU3yaIM3allUM C TEXHOJIOTUAMM HUCKYCCTBEHHOTO HWHTEIJIEKTa, IO3BOJAT IOHATh U
JIMAarHOCTUPOBATh HEBPOJOTMUYECKUE PACCTPOMCTBA M HAWTH HOBBIE METOABI peadWiIuTaluu U
MEAMKO—COLMAIBHOTO COITPOBOXKIEHUS, KOTOPBIE IIPUBEAYT K YIYUIIEHHIO IICUXUYECKOTO 310POBbS.
Jlj11 BOCCTaHOBJICHMSI LIUPKaJAUMaHHON HEWPOIIJIACTUYHOCTH MO3ra IPeiaraeTcsi MyJIbTUMOAAIbHAS
cxema: UPKaJuaHHbIe 0YKH, (YHKIMOHAIBHOE MUTAHNE U (PU3MYecKast akTHBHOCTh. Pa3zpaboTran u
BHE/IPEH KOMOMHHMPOBAaHHBIA M TUOPUAHBIA KIIACTep B JWArHOCTHKE, JICYCHUH, NMPO(UIAKTHKE U
peadmIuTali KOTHUTUBHBIX HapYIIEHUI U KOTHUTUBHBIX PacCTPOUCTB [5].

Takum  oOpa3om,  HEHWPOIUIACTUYHOCT  —  3TO  BHYTPEHHEE  CBOWCTBO U
IepenporpaMMHpOBaHUE MO3Tra Ha MPOTSKEHUN BCEH €ro KU3HEAESATENIbHOCTH [5].

CoBpeMeHHass HEMpOreHeTHMKa W HMCKYCCTBEHHBIM HMHTEJUIEKT, COBEPIIEHCTBOBAaHHE HOBBIX
TEHETUYECKUX " SMUT€HETUYECKUX UCCIIEJOBAHUN (TpOrHO30B), yIIpaBJICHHE
MHOTO(YHKIIMOHAJIBHBIM CHOM M CHOBUJECHUSIMH, COXpPaHEHHE LIUPKaJMaHHOTO, TOPMOHAJIBHOTO U
MMMYHHOTO TOMEOCTa3a, TO3BOJUT B  MEXBEJIOMCTBEHHOM U  MYJIbTUAMCHUILTIMHAPHOM
B3alMOJICCTBUM B CHCTEME JOJITOBPEMEHHOIO yXo/a (CONMpPOBOXKIEHUS) YBEJIWYUTH CPEIHIOI
IIPOAOJKUTENBHOCTD B PETHOHE U JOCTUYb BCEX LIENEBBIX NOKA3aTeslell aKTUBHOTO, 310POBOTO U
KOTHUTHUBHOTO JOJITOJIETHS YesloBeKa [6].

B uccnenoanuu [6], caenanbl CIETYIONTNE BHIBOIBI:

—MHTEIJIeKTyallbHasi Harpy3ka Mo3ra 4YejloBeKa pa3yMHOr0 — BaXKHas COCTaBIIAOILAs
NpoUIAKTUKU CTapEeHus,

—KOTHUTUBHBIA MO3I C JOCTarOYHOM M IMOBBIIIEHHOW HEHpOMIaCTUYHOCTHhIO paboTaeT BO
BpEMS CHA U CHOBMJICHUH,

—COBpEMEHHAasl AMUIreHeTHYecKas 3allluTa Mo3ra TpedyeT MaKCHUMaJbHOW 3alllUThl €ro, OT
MH(OPMAIIMOHHOM, JJEKTPOMArHUTHOM M TNHINEBOM (MUTATENbHOM, JMETHYECKON) Harpy3ku
/neperpysKH,

—Mmo3r H. sapiens paboTas B pexHMe T€HHAIbHOCTH (TajJaHTa, KPEaTUBHOCTH) TpeOyeT
CO3JaHUSI M IONJEP)KAHME COBPEMEHHBIX HEHPOKOMMYHHUKAMA MEXAYy HOBOW KOpOH H
TUMIOKaMIIOM (OMOIHOTEKON MaMsITH, BAUHYECTEPOM MaMsTH),
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—(hopMUpOBaHUE HOBBIX CTPYKTYPHO-()YHKIIMOHAJIBHBIX HEHPOKOMMYHHUKAIMIi B MO3re
H. sapiens mpOnCXOAUT HENPEPHIBHO HA MPOTSHKEHUM BCEW KUZHEIEATEIBHOCTH OT POXKIACHUS 10
CBEPXIOJITOJIETH S,

—(pYHKIIMOHUPOBAaHUE HMHTEJIEKTYaJIbHOTO Mo3ra H. sapiens — 3TO TOCTOSHHAs
nepcoHuUIMPOBaHHAs MYJIbTUIIApaUTrMaibHasl SMUTeHeTUYECKasl U UpKaIuaHHas 3aluTa,

—KpEaTUBHOCTh MO3ra 4YeJOBEKa B IEPUOJ JOJITOJETUS M CBEPXJOJITOJETUS JTOCTUTACTCS
COIPSKEHHOCTBIO TEHETUKU U SIIUT€HETUKH,

—YBEJIMYCHHBI TUNINOKAaMI M HOBas CTPYKTYpHO-(YHKIMOHAJIbHAs KOpa MO3ra 4elIoBeKa
HMMEIOT TBOPYECKHE MPEUMYIIECTBA B 110Xy COBPEMEHHOT'O HEHPOObITa U HEHPOMapKETHHTa,

—TUNINOKaMIaIbHO-KOPTUKAJIbHBIE ~MYTH YYacTBYIOT B  HEWpoperynsauud oOydeHws,
KOIMPOBAaHUU  IaMATH, KOHCOJIMJALMM  IaMATH, HEHUPOreHEpallM¥  TBOPYECKUX  HUACH,
NPOCTPAaHCTBEHHOM HABUTALMM M KOHCTPYMPOBaHHUS Oylymux COOBITUH, NHMPKaJWAHHBIA H
TOPMOHAJIBHBIN FOMEO0CTa3, MHOTO(PYHKIIMOHAIBHBIM COH M CHOBHUJCHHUS, HEUPOPHU3UOIOTUUECKUE
MU3MEPEHHUS] M HEUPONCUXOJIOTMYECKUE HCCIEI0BAHUS YYACTBYIOT B PErYISIIUM M COXPaHEHUH
KOTHUTHBHOTO ITOTEHIMAJa U TOJIT0JIETUSI «KOTHUTUBHOTO MO3Ta.

Koenumusnoe 300posve u oonzonemue H. sapiens

KornutuBHoe 310poBbe U ponroierue H. sapiens — 5TO pacimidpeHre HH()OPMAIMOHHOTO
MIPOCTPAHCTBA JYXOBHOTO M HPABCTBEHHOI'O pa3BUTUsA 4YeloBeKa. B3amMopeicTBuE HOBBIX
KOMMYHHUKAI[MOHHBIX TEXHOJOIMM U Kareropuil «310poBbe» U «[lonrosnerue» AOCTUrarOTCs IpU
oOMeHe IeneBol W cTparermueckoi wmH(popmammelr yepe3 Bcro xu3Hb. COBpeMEeHHas Hayka
paccMarpuBaeT 4YellOBeKa, YeIOBEYeCTBO U Ouocdepy Kak eAMHYI0 CHUCTEMY, C pPacTyIIUMU
nemorpaduyeckuMu, TPOAOBOILCTBEHHBIMU U MEIULIMHCKUMU TTpobiemamu [7].

KoMmnaprmeHTanu3upoBaHHas peryiduus MeTabOoJIMYeCKUX IPOLIECCOB  OOECIeunBacT
B3aUMOJICHCTBUE HEPBHOW, UMMYHHOM W SHJIOKPUHHOM CHCTEM ISl OCYLIECTBIEHUS €IMHOTO
OpraHM30BaHHOIO OTBETAa HA I[AaTOJIOTMYECKUE BO3JACHCTBUA, B TOM UHCIE Ha OCTPYIO
uepeOpaipHy0 uiieMuro. HelipoHanbHas IMIaCTUYHOCTb, OMPEAENSeT, C KaKUX KOMIApPTMEHTOB
HelipoHa WH(OPMAIMIO CIIEAYeT YCHJINTh, a C KaKUX IOJaBUTh. OTO TIO3BOJISIT HEUPOHY
OTIPENEeNTh, KaKOM HMHPOPMAIMOHHBIM TMOTOK B JIOKAJIHHOM HEWUPOHATBHOM CETH TMOIYYHT
npuopureT. HoBoe NMOHMMaHKE YNpPaBICHUS JIMUICHETUYECKOM PETYISALUEH SBISETCA KIIHOUYEBBIM
Ui OObSACHEHMsI U MOAM(DUKAIMK Tpolecca CTapEeHUs] M aKTUBHOTO JIONTOJIETHsI KaK OpraHu3Ma
YeJIoBeKa B IIEJIOM, TaK M TOJOBHOTO MO3ra B YaCTHOCTU. MO3r peryiupyer KHIIEYHUK U €ro
MUKpPOOHOTY TOCPEICTBOM HEHPOAHATOMHUYECKHX, HUMMYHOJOTHYECKUX W HEHPOIHAOKPUHHBIX
HellpoceTeBbIX MyTeH, COOOIIAIOMUXCS C MOMOIIBI0 HEHPOMEIMATOPOB, HEHPONENTHIOB WIN
IPOIYKTOB ~ MHKPOOHOTO  TNPOUCXOXJEHHs, BIMAIOIIMX HAa  MHUKPOOMOTY  KHUIIEYHHKA.
CooTBETCTBEHHO, MHKPOOMOTa KHUIIEYHMKA BIMSET Ha MO3L. OTH JBa crnocoda (QopMHUpPYIOT
JIBYHAIPaBJICHHYIO CBSI3b M B3aUMOJEHCTBUE MEXAYy KHMIIEYHUKOM M Mo3roM. JlucOakrepnos
KHILIEYHUKAa MOXXET OBbITh BBI3BaH Pa3IUYHBIMHU (DaKTOpaMH OKpYXKAIOLIEH Cpeabl, B TOM YHUCIE,
TaKMMU KakK JIMeTa, CTPecc, BO3AeHCTBUE aHTUOMOTHKOB, TOKCUHOB, JIEKAPCTB U NaTOI'€HOB.

[upkaauaHHblii MHOTO(MYHKIIMOHATBHBIA COH SIBISETCS TJIAaBHBIM HHCTPYMEHTOM U
MEXaHW3MOM B (OPMHUPOBAHUU KOTHUTHUBHOM NaMsITH, €€ KOJMYECTBEHHOM U KauyeCTBEHHOM
o0ObeMe, MHTErpallid [epexoJa Ha KayeCTBEHHO HOBBII ypOBEHb CaMOpa3BUTHUS U
CaMOCOBEPILIECHCTBOBAHMS, MIO3BOJIAIOLIUN CO3/1aBaTh HOBBII WHTEJUIEKTYaIbHBIN
«KBaNMU(UKAIMOHHBIN  pasym». H. sapiens 21 Beka uMeeT BO3MOXHOCTb IIOHHUMATh
¢busnonornyeckue U HEHPoPU3UOIOTUYECKHUE TMATTEPHbI CHA, YIPaBISITh M HU3MEHATH CBOU
npuBblYKKA cHa. OnugpoBka cHa — HacTodllee M Oyayiiee Uisl pa3BUTHS MPOMBIIUIEHHOCTH,
3paBOOXPAHECHMS, HAYKU U IIEPCOHAIU3UPOBAHHOIO 310POBbSL.
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B noBoii SII MenunmHe 310pOBbE YENOBEKA CTAHOBUTCS JIMYHBIM PE3YJIBTATOM, CIEACTBUEM
paboThl CO CBOMM OPraHU3MOM, MPABUILHON U CBOEBPEMEHHOM THAarHOCTUKH U MPO(YUITAKTHIECKUX
Meponpustuil. HoBast SII MenuiinHa ocHoBaHa, Ha TIYOOKOM WHJMBHUAYaTIU3UPOBAHHOM IOJIXO/E K
MalKueHTy | CTpEMJICHUU npoUIaAKTUPOBATH 3a00JIeBaHUSI. OYHKIIMOHUPOBAHKE
MHTETPUPOBAHHBIX HEHPOHHBIX CHUCTEM IyTEM MHTErpaliy M aHajiu3a AUHAMUYECKOW TMOpUAHON
MYJbTUMOJIAIbHON  HelipoHHOW  uHpopmammu O3 wu GMPT, B  coueranum ¢
HEUPOTICUXOJIOTMUYECKUM TECTUPOBAHUEM, IO3BOJIUT KIMHUYECKOMY Bpauyy repuarpy ymnpaBisiTh
3M0poBBIM cTapeHueM H. sapiens. CoBpemeHHas TpaHchopmarus 411 B SI1 meaummay — 3T0
HOBBIA MOJXOJ — MPEHU3UOHHOCTh (TOYHOCTh) — OCHOBAH Ha IIIYOOKOM MOHHUMAaHHUU MPHUPOJIBI
3a00JIeBaHUN U HCIIOJIB30BAaHUS HOBEHIIMX JOCTHKEHHM B JUArHOCTHKE, U OOBEAMHSET OIBIT
KJIACCUYECKOW MEIUUHMHBI U COBPEMEHHbIE TEXHOJOrMu. Mozaens SII MeauuuHBI COBMECTHO C
HOBEHUIIUMHU JOCTHKCHUSIMU B MEIUILIMHE — BAXHBIM IIar B YAYUYIIEHUU COCTOSIHUS OpraHU3Ma U
MIPOJUIEHUM >KM3HU HE TOJBKO Yy YeJIOBEKa, HO M y uenoBeuecTBa B nenoM. SII menunumua m 5G
TEXHOJIOTUM HEUPOKOMMYHHUKAIIMA — HOBBIM YypPOBEHb HEHPOCETEBOTO B3aUMOJCUCTBUSA
TUNINOKAaMIIa W KOTHUTHBHOTO 3/I0pOBbsl 4enoBeka. Mo3r FH. sapiens 21 Beka 0ObeAMHSIET
BHYTPEHHIOIO M  BHEUIHIOIO  MHOTOYPOBHEBYI0  HMHGOPMAlUIO B  EAUHBIA  aJITOPUTM
CTPYKTYPUPOBAHUS, MapIIPYTU3ALIUU, XPaHEHUs, a TaK)Ke M3BJICUEHUsI NHPOPMAIIMK B HACTOAIIEM
u Oynyuiem repuoze BpeMeHu [8].

3mopoBasi MHUKpOOMOTa — O3TO KAa4eCTBEHHOE M  KOJIMYECTBEHHOE COOTHOIICHHE
Pa3HOOOPa3HBIX MHUKPOOOB OTHIEIBHBIX OPraHOB M CHCTEM, TOJICPKHUBAIOIICE OMOXUMHUYECKOE,
MeTabonnueckoe M HMMYHHOE pPaBHOBECHE MAaKpOOpraHu3Mma, HEoOXOAMMOE [UIsl COXpPaHEHUs
310pOBbS UesioBeka [9].

Hogas ympasisiemast 310poBasi OMOMHKPOOHOTA U TIEPCOHATM3UPOBAHHOE (PYHKIIMOHAIBHOE U
cOaTaHCUPOBAHHOE IMHUTAHUE «MO3Ta M MHKPOOHOTHI» — 3TO JIOJTOBPEMEHHAS MEIUITMHCKAS
mporpaMMa MalUeHTa, KOTopas TO3BOJSET KOMOMHMPOBAHHOMY MPUMEHEHHIO MHUTaTeIbHON
SIUTCHETUKH M (PapMINHUIeHETHKH, a T[JABHOE MPOBEICHUI0 NPOMUIAKTHKU IOJUIIPArMa3Hu.
OYHKIIMOHATBHBIM MPOAYKT MUTAHHUS C MOMOIIBI0 OMOMAapKEpPOB M TEXHOJIOTHH HCKYCCTBEHHOTO
WHTEJUICKTA SIBIISIETCS 1EJIEBOM MHUTATEbHOW CPENod Kak Il OpraHu3Ma B IIEJIOM, TaK W JJIA
OMOMUKPOOUOTHI B 4aCTHOCTH [9].

CoBpeMEHHbIE ~ MHCTPYMEHTBI M METOAMKHU  SIUTCHETHYECKOW, JUETUYECKOM U
OMOMUKPOOMOTHYECKOM  3allUTHI  3[IOPOBOTO  CTApeHUs — ITO  MEKIUCIHUIUIMHAPHEIE,
MEXBY30BCKHE W MEXKBEIOMCTBEHHBIC HAIPaBJICHUS, KOTOpbIE (POKYCHPYIOTCS Ha HW3YYCHHH
HEPBHOM CUCTEMBI U BIMSHUS MO3Tra Ha MOBE/IEHUE U MBICIIUTENIbHYIO CIOCOOHOCTH Jirozei [10, 11].

['eHeTnyecKkuii M SOTUTEHETUUECKUI BKJIa/ B CTAPEHUE U JIOJITOJIETUE YEIOBEKa OTpOMEH. B To
BpeMs Kak (haKTOpbl OKpyXarouiel cpenbl U oOpa3a *KU3HU BaXHbl B Oojiee MOJIOJJOM BO3pacte,
BKJIaJI TEHETUKH TPOSBISETCS Oojiee JOMHUHAHTHO B JOCTIKCHHMH JIOJNTOJIETHUS U 3J0POBOM
CTapOCTH. DTUT€HOMHBIE HU3MEHEHUS BO BPEMsI CTapEHHsI IITyOOKO BIUSIOT Ha KJIETOUYHYIO (DYHKITHIO
U CTPECCOYCTOMYUBOCTh. J(MCpErymnsiuss TPaHCKPUIIIUOHHBIX U XPOMAaTUHOBBIX CETEH, BEPOSTHO,
SBIISIETCS BaXKHEHIIMM KOMIIOHEHTOM cTapeHus. B Ommkaiimem OyaymieM HCKYCCTBEHHBIN
WHTEJUIGKT W KpymHOMacmTaOHas OWOMH(OpPMAIIMOHHAsI CHUCTEMa aHaju3a CMOJXET BBHISBHUTH
BOBJICUCHHOCTh MHOTOYHCIICHHBIX CETEH B3aMMOJICHCTBHUA.

Hogas snureneruka H. sapiens ynpapisieT B3aUMOACHCTBUEM 3MUI€HETUYECKUX MEXaHU3MOB
CTapeHusi W JONToJeTus ¢ Ouonoruei, Ouopusnkoit, Gusnonorueit u QGaxTopamu OKpyKarolei
CpeIlbl B peryisiiiuu Tpanckpuniuu. CTapeHne — 3TO CTPYKTYpHO-(PYHKIIMOHAIBHAS ITEPeCTpOiika
(mepenporpaMMHUpOBaHNE) W TOCTETICHHOE CHIDKEHUE (U3HOJIOTHYECKUX (YHKIIUA OpraHu3Ma,
KOTOpbIE TPUBOIAT K BO3PACTHOW MoTepe NpodhecCHOHAIBHON MPUTOAHOCTH, OOJIE3HSIM, M K
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cmeptu. [loHMMaHWe NPUYUH 3I0pPOBOTO CTAapEHHUS COCTaBISET OJHO M3 CaMbIX MPOOIEMHBIX
MEKIUCIUIITIMHAPHBIX HanpasiaeHuii [10].

[IponomKUTENbHOCTh  JKM3HM  YEJIOBEKa B  3HAUUTEIBHOW  CTENEHU  OIPEAEIAeTCS
SMHUICHETUYECKH. OIMUTeHeTHYeCKass HHQOpMaIuss — oOpaTuMa, Halld MCCIEeIOBAHUS HaloT
BO3MOXKHOCTh TEpAleBTUYECKOrO BMENIATENbCTBA IPU 3OPOBOM CTapE€HUHU, U CBSI3aHHBIX C
BO3pacToMm 3abosneBanusx [10].

ABTOpCKHE pa3pabOTKU MO3BOJISIOT YIPABIATH OCTPHIM U XPOHHUYECKUM CTPECCOM, CHHYKAIOT
AJJIOCTAaTUYECKYIO0 TEePerpy3Ky, MOBBIIIAIOT HEWPOIUIACTUYHOCTh MO3Tra, BKIIOYAIOT THOPHUIHBIC U
KOMOMHUPOBAaHHBIE UHCTPYMEHTBI u METOAUKHI HelpopeaOuIuTauu u
NcCUXoHeHponMMyHopeaduauTaruu [10].

B unccnenoBanuu [11] ycTaHOBIEHBI OCHOBHBIE COBPEMEHHBIE MHCTPYMEHTBI U METOAMKH
SIUI€HETUYECKOM  3aIMThl  3[0pPOBOTO  CTAapeHHUs U JONTOJETHsl YEJIOBEKAa  Pa3yMHOIO.
OyHKIMOHANbHBIE MPOAYKTHl MUTaHUS pa3IMYHble IO COCTaBy, OKa3bIBAlOT CHCTEMHOE
BO3/ICMCTBHE KaK Ha TIyMOpajbHble M TOPMOHAaJbHbIC IMpPKAaJUaHHbIE KoyieOaHUs, TaKk M Ha
MEePCOHU(UITMPOBAHHOE COCTOSHUE 3JI0POBbS, M €ro monuMopoumHocts [12]. BriroueHume B
KOMOMHUPOBAaHHYIO CXeMy JiedeHHs H TpoduiaakTuku 3a0oieBaHUA — (QYHKIIMOHAIBHOTO
MPOAYKTa MHUTAaHUS OOYCJIOBJICHO €ro cOaJaHCUPOBAHHOCTHIO II0 COJEPKAHUI0O MHUKPO- H
MaKpO3JI€MEHTOB, BUTAMHHOB U MHHEPAJIOB, KJIETYaTKH M Jp., HEOOXOIUMBIX MYKCKOMY U
KCHCKOMY OpraHu3My 4YeJOBeKa Kak Uil MNPOQPIIAKTUKH TOPMOHAIBHBIX HAPYIICHHH B
PETPOAYKTUBHON CHUCTEME, TaK W Ui TUETHYECKOTO, MPO(UIAKTUYECKOTO M (PYHKIIMOHAIBHOTO
MUTaHUA MPU TUCCOMHMH, T€CUHXpOHO3¢E [12].

KonueHTpamus MenaTroHMHA B >KEITYJOYHO—KUIIEYHBIX TKAHSIX MPEBOCXOIUT €ro ypoBEHb B
kpoBu B 10-100 pa3, a B XKeIyIouYHO—KHUIIIEYHOM TpPaKTe, MO KpaiHei mepe, B 400 pa3 Oombiie
MEJaTOHWHA, Ye€M B IIHUIIKOBUIHON kene3e [13]. Opranusm uenoBeka MpEACTaBIsEeT Cco00i
CUMOMOTHYECKOE COOOIIECTBO MHOTOYMCICHHBIX JYKAPUOTHUECKHX, MPOKAPUOTHUECKUX KIETOK,
BUPYCOB U apxeOakrepuii. O0IIee YMcI0 cCOMaTUYECKUX U 3apOJIbIIIEBhIX KIETOK AOCTUTaeT | TpiH,
a MUKpOOHBIX KJIeTOK — cBblle 100 TpiaH. B cucTeMHO-UHTErpaTuBHOMN J1€ATENBHOCTU TOJIOBHOIO
MO3ra YeJIOBEKa HAaCUUTHIBAETCS OTPOMHOE KOJIMYECTBO — MpUMEPHO 10 MIIpA CBA3aHHBIX MEXKAY
c000if ¥ TOCTOSTHHO B3aMMOJICHCTBYIOIIUX KIIETOK.

B uccrnenoBanusax mokazaHo, 4TO ONMTUMU3AIMS HEHPOOMOIOTHUECKUX U XPOHOMETUIIUNHCKUX
MPOLIECCOB, BO3MOXKHA MpPH LHMpPKAJUAHHONW BBIPAOOTKE MeEJIaTOHWHA M O00ECIEeYeHUH €ro
JUINTEIbHON KOHIIEHTPAllMd B OpPraHU3ME 4YelIOBEKa. YCTAHOBJIEHO, YTO CHCTEMHO—JIOKAJIbHOE U
WHIUBUAYaIbHOE COYeTaHHOE (MEIMKAMEHTO3HOE U HEMEIMKAMEHTO3HOE) BMEIIATeThCTBO B
[UPKAJAUAHHYI0 OCh «MHKPOOMOTa—KUIIIEYHUK—MO3T» C TOMOIIBI0 €KEIHEBHOTO YIOTpeOIeHus
(YHKIIMOHATBHBIX MPOAYKTOB MUTAHUS, MOJIOKUTEIHHO BIMSET HA KOTHUTUBHOE U TICHXUYECKOE
310poBbe uyenoBeka [14]. BucnepanbHblii 1 KOTHUTUBHBIA MO3IL, PETYIHpPYs YPOBHU MEJIATOHMHA
U3MEHSAIOT (PIopy KHUIICYHHKA M YIYYIIAIOT aHTUMUKpPOOHBIE aelicTBUsA. (DYyHKIIMOHAIbHOE H
cOanaHCUPOBAHHOE MUTAHKUE 00ECTIEYNBAIOT IUPKaAUaHHOE (QYHKIIMOHUPOBAHUE HEHPOOCH «MO3T—
KHUILIEYHUK» C OJHOBPEMEHHBIM MHUTAHHUEM «MO3Ta» M «MHUKpOOHOTH». HoBas KkoHIemws,
paccmarpuBaroiasi MUKpOQJIOpy KHIIEYHUKAa KaK KIIOYEBOW PpErynsaTop TIOBEIEHUS H
(GYHKIIMOHUPOBaHUS TOJIOBHOTO MO3ra, MpeJCTaBisieT co00il cMeHy MmapagurMbl B HEHpOHayke U
KJIIMHUYeCcKoM repuarpu [13].

Buenpenue pesyneraroB uccienoBanus H. I1. Pomanuyk [12, 14], mo3BoasieT BOCCTAaHOBUTh
(GYHKIIMOHUPOBaHUE IIUPKATUAHHONW CUCTEMBI YeJIOBeKa, HOPMAJIM30BaTh YPOBEHb U KOHIIEHTPAIHIO
MEJIaTOHWHA B OPraHu3Me, OCYIIECTBIISATh PETrYISLNIO MPOLIECCOB CHA U OOAPCTBOBAHMSI, YIPABIAThH
HEHPOIUIACTUYHOCTBIO, TMPOBOAWTH MPOPUIAKTUKY KOTHUTHUBHBIX HApPYIIEHUH, aKTUBUPOBATH
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COOCTBEHHbIE LHPKAIMAHHBIE PUTMBl M MX CHHXPOHHU3ALHIO C OKpYXaloulel cpenoi, uepes
UCIIONIb30BaHUE MYJIBTUMOAAIBHOM CXeMbl MOBBIIIEHHS] [HMPKAJUAHHOTO YPOBHS TOpPMOHA
MEJIATOHMHA B KPOBH YEJIOBEKAa: UPKaJWaHHBIC OYKH, (PYHKIMOHAIBHOE MUTAaHHE U (hru3nyeckas
aKTUBHOCTH [15].

HeiiponereneparuBHble M BO3pacT — acCOILMMPOBAHHBIE XPOHHUYECKHE 3a00JIeBaHUS, NPU
KOTOPBIX MUMEIOT MECTO TaKHe MaTo(pU3UOJOTHUYECKUE MPOSBICHUS KaK HECTaOUIbHOCTh T€HOMA U
SIUI€HOMA, OKMCIUTENIbHBIM CTpPECC, XPOHMUYECKOE BOCHAJIIEHHWE, YKOPOUYEHHME TEJIOMEp, yTpara
MIPOTEOCTAa3UCa, MUTOXOHAPUAIbHBIE AUC(PYHKIMH, KIECTOYHOE CTapeHHe, UCTOIIEHHE CTBOJOBBIX
KJIETOK W HapylIeHHE MEXKJIETOYHOW KOMMYHHUKAIIMU TMPEUMYIIECTBEHHO WHUIUUPYIOTCS
HecOalaHCHPOBAaHHBIM MUTAHUEM U IUCOATaHCOM CUMOMOTUYECKON KUIIEUHON MUKPOOHUOTHI.

CyMMapHBId TEHOM HOPMaJIbHOM MHUKpOOHOTHI coiepxurT B 100 pa3 Oomblne reHOB, 4eM
TCHOM 4ellOBeKa. B MHUKpPOOHBIX COOOIIECTBAX, OTHOCSAMIMXCS K HOPMAIBHOH MUKpOQIIope
YeJIOBEKa, 3BOJIIOIMOHHO CHOPMHUPOBAIUCH MEXKKJIETOUYHBIE CETH, MNPEJCTABIAIONINE CUCTEMY
TpOPHUUECKUX U SHEPreTHUECKUX B3aUMOCBS3€HM BHYTPU KHUIIEYHOTO MUKPOOMOIIEHO3a. Y YUTHIBAS,
4yT0 90% 3HEpruu A KJIETOK IMHUILEBAPUTEIBLHOIO TPAKTa MPOU3BOJUTCS KUILIEUHBIMU OAKTEpUIMU
Y UMEHHO MHKPOOPTaHU3MbI SIBISIOTCSI KJIFOUEBBIM 3BEHOM, CTApTEpaMU BO3HHUKHOBEHUS, a 3aTEM
HBOJIIOLIMM M SIUTCHETUKH OMOJOTHYECKOM >KM3HM, BKIIIOYAs YelIOBEKa, HAa HaIllel IUIaHeTe —
HE00XOJMMO COOTBETCTBYIOIIEE YIIpaBlIeHHUE OHOIHEPTHEH.

MonexynsapHbIMU, KJIETOYHBIMU U CPEOBBIMU OCHOBAaMH 37I0POBbSI U JOJITOJETHSI SIBIISIFOTCS
METareHOM M SIIUICHOM 4YeJIOBEKa, a IMOJIHOLEHHOCTh MX peaju3alud B KOHKPETHBIX YCIIOBUSAX
KU3HEACITeNbHOCTH H. sapiens — SBISIOTCS MHOTOMAcIITaOHbIE METOAbI MOJAEIUPOBAHUS U
MpOrHo3upoBaHusl. [1uiieBbie