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3ammra auccepranuu coctoutcs 18 wmrons 2025 roma B 15%° wacos Ha 3acemanme
nucceprauroHHoro cosera [ 25.24.698 mo 3amurte auccepTalyii HA COMCKaHUE Y4YEHOM
CTENeHU JIOKTOpa (KaHauaaTa) reorpadudeckux Hayk mpu KeIpreI3ckoM rocyapcTBEHHOM
yHuBepcutete uM. M.ApabaeBa u OnICKOM TOCYAapCTBEHHOM YHUBEPCUTETE IO aJpecy:
720026, r. bumkek, yin. U.Pa3z3akopa 51. Cchlika g0cTyIa K BUJICOKOH(PEPEHIINN 3aIUTHI
nuccepranuu: https://ve.vak.ka/b/252-8xy-eev-u66

C nuccepranmMeil  MOXHO  O3HaKOMUThCS B OuOnnorekax  KbIprei3ckoro
rocyJiapcTBeHHOTO yHUBepcuTeTa uM. M. Apabaesa (720026, r.bumkek, yi. N.Pa3zakosa 51),
Omickoro rocyaapctBeHHoro yuuepcurera (723503, r.Ow, yn. Jlenuna, 331) u Ha caiite
HanuonansHoil arrecranmonHoil komuccuu npu Ilpesunenre Keuiproizckoit PecryOnuku:
https://stepen.vak.kg/d_25 24 698/umanova-nurgiz-davletbekovna-2/

ABtopedepat pazocnan 16 mas 2025 rona.

YueHsblii cekperapb
AUCCEPTAIMOHHOI0 COBETA
KaHAUIAT reorpaguyecKux HaAyK, JOLEHT Couanyesa /I.T.
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OBILIAA XAPAKTEPUCTHUKA PABOTHBI

AKTYaJIbHOCTH TeMbl JuccepTanuu. ['eorpaduyecky Haia cTpaHa sIBJISE€TCS OJJHOU
U3 CaMBbIX TOPHBIX cTpaH B LlenTpanbHol A3uu, 1 OOJIBIIYIO YaCTh €€ TEPPUTOPUH 3aHUMAIOT
ropel. [loaTOMy, cCElbCKOE XO3SMCTBO SBISIETCS OCHOBHBIM HAIIPaBICHUEM pPa3BUTHS
skoHOMUKU Kbipreisctana. [IpupojgHbie mnacTOMINHBIE YTOAbS, BXOMASIIME B COCTaB
3eMeJIbHOr0 ()OH/IA, CUUTAIOTCS HAllMOHAIBHBIM J0cTOsiTHUEM KbIprei3cTana u nmacTOUIIHbIC
yro/ibsi SIBISIOTCSI OCHOBHBIMH TNPUPOIHBIMH KOPMOBBIMH pEeCypcaMu peciyOHKu.
Vkpemnenue KOpMOBOM 0a3bl U pa3BUTHE >KUBOTHOBOJACTBA 3aBUCST, MPEXIE BCEro, OT
MPaBUJILHOIO, PAlMOHAIBHOIO HCIIOIb30BAaHUS MAaCTOMIIHBIX PECYPCOB U MOBBIMICHUS UX
npoayKTUBHOCTU. CoJlepKaHHE CKOTa Ha NACTOMINE MMEET MHOYKECTBO MOJIOKUTEIbHBIX
3¢ (heKToB I CKOTA: YJIydIIaeT alnmeTHT ¥ OOMEH BEIIECTB, MOBBIIIACT YCTONYUBOCTh U
CONPOTHUBISEMOCTh K Pa3IUYHbIM 3a00J€BAaHUAM, a TAKXKE YIYUIIAeTCs] PENpOAYyKTHBHAsS
crnocobHocTh. OnHaKo, B HacTosllee BpeMs MHOTME NacTOuia JIerpagupyroT H3-3a
AHTPOIIOTCHHBIX W TEXHOTCHHBIX BO3JEUCTBUM, YTO, K COXAJICHWIO, NPUBOAUT K PSAY
HEraTUBHBIX IPOIECCOB. B pesynbrare, yXyaIIAaeTcs TIEO3KOJOTHYECKass CUTyalus —
Jerpaganusl OKpYyKarolle cpelbl 0 BIUSHUEM YEJIOBEKA, YTO NMPUBOAUT K YXYILIEHUIO
COLIMAJIBHO-PKOHOMHYECKOT0 COCTOSIHUS HACEJICHM S, HCIIOJIB3YIOIErO PECYPCHI 3TOU CPEBI.

B 1enoM akTyanbHbIMH U TPOOJIEMHBIMU BOIIPOCAMU SIBJISIIOTCS CIIETYIOIINE:

o BO-IIEPBBIX, C Pa3BUTHUEM >XMBOTHOBOJCTBA B CTpPaHE MJET CHWKEHHE pOCTa
€CTECTBEHHBIX KOPMOBBIX KYJIBTYp Ha MacTOMIIAX;

o BO-BTOPBIX, C YCWJIEHHBIM PAa3BUTHEM 3E€MIICJICIINS YBEIMYHUBAIOTCS IUIOLIAIN
MAIIHW, YTO BEAET K CHUKEHUIO TUIOIIA U TaCTOMIIL;

o B-TPETbUX, MHOTHE TMacTOMIAa OCTAIMCh OECXO3HBIMM U3-32 TOJHOU
JMKBUJALUHA COBX030B U KOJUIEKTUBHBIX XO3MCTB;

o B-YETBEPTHIX, HA CYIIECTBYIOIIMX MAacTOMIIAX MPOUCXOJUT 3apacTaHUE U

3aCOpEHUE pa3IUYHbIMU O€CMONEe3HBIMU W HE MCHOJb3YyeMbIMH B KayeCTBE KOPMOB
JUKOPACTYLIMMH PACTCHUSIMH.

K coxanenuto, B nociaennue rojapl macrouma CyycaMblpCKON JOJIUMHBI 3aCOPEHBI
KYCTApHMKaMHM KaparaHa, M 3TO NPUBOAUT K HETaTUBHBIM IOCHEACTBUAM. [loaTomy, B
JaHHOM JHCCEePTAllMOHHOW paboTe pacCMOTPEHbI BOIPOCHI Pa3pabOTKU KOMIUIEKCa
NPEIJIOKEHU MO  YJIYYIIEHUIO COCTOSIHMSI ~ MAcTOMIIHBIX  YrOAMM, IOBBILICHUS
IIPOJYKTUBHOCTU MPUPOIHBIX KOPMOBBIX KYJIBTYp, MPEJIOKEHBI METOIbI MPEAOTBPALLEHUS
pacnpocTpaHeHUs1 KyCTapHUKOB KaparaHa.

CBsi3p TeMBbI AUCCEPTANMH € NPHOPUTETHHIMH HAYYHBIMH HANPABJCHUSIMH,
KPYIHBIMH HAaYYHBIMM @porpaMMaMu  (MMPOEKTaMH), OCHOBHbIMH HAYy4HO-
HCCJIEA0BATEeIbCKUMH pPadoTamMM, NMPOBOAUMBIMHM 00pPa30BaTEJbHBIMM U HAYYHBIMH
YUPeKACHUSIMH.

— ['ocynapcTBeHHBI  MNPOEKTHBIA  UHCTUTYT IO  3EMIICYCTPOMCTBY
«Kpipreirunpozem» / Ilporpamma pazsutus OOH B Keipreisckoit  PecnyOunuike,
«MuBenTapu3zanus u orieHka nacroum CyycaMbipckoit monuabby, 2008.

- [TonoxeHust o mopsiAKe OnpeeeHusl HOPM Harpy3KH CKOTa Ha MacTOUIIHbIE
yroass Keipreizckoit Peciyoimku ot 10 deBpans 2021 roma Ne 36.
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Heapr wuccaenoBanusi. IlpenoTBpatuTh pacmpocTpaHeHHUs] KyCTapHUKOB Kaparasa,
PaCHpOCTPAHAIONINXCA Ha TEPPUTOPHM NACTOMIIHBIX yroauwii CyycaMbIpCKOM TOJIHMHBI U
COXPaHEHUE NCUE3AIOIIIX €CTECTBEHHBIX KOPMOBBIX KYJBTY], MOBBIIICHAE UX YPOXKAHHOCTH.

JIist JOCTH KEHUS 1€ TIOCTABIICHBI CJIeyIoIIe 3aJa4u:

1. IlpoBenenue aHanmu3a JUTEPATYpbl MO HM3YYCHHUIO MPUYHMH JETPEAalldd MACTOUIIHBIX
wiomazned B CyycaMmbIpcKOil JOJIMHE B 3aBUCHMOCTH OT Teorpaduyeckoro
PacIoNoKeHus;

2. AHanu3 ycloBHS pacHpOCTpaHEHUs! KyCTApHUKOB Kaparana u METOJIbI ITPEIOTBPAILLICHUS
UX pacnpoCTpaHEeHHS,;

3. AHanM3  TUIOMIATM  pPAcIpOCTpaHEHWs  KyCTapHMKa  KaparaHa, Ha  OCHOBE
KapTorpauueckux METOJI0B C UCIOJIb30BaHWEM reonHpopmannoHHbix cuctem ArcGIS
10.3., ArcGIS pro 3.3. u orieHKa JUHAMUKH PACIIPOCTPAHEHUSI, POCTa ITOTO KyCTapHUKA
¢ ucrnonbzoBanueM nporpammel MATLAB R20176;

4. T'eoskonoruueckas OlEeHKa HCIOIb3yEMbIX METO/IOB U PE3YJIbTAaThl HCCIEA0BAHUS

HayuyHasi HOBH3HA NOJIy4YeHHBIX Pe3yJIbTATOB!

— BrepBbie ¢ oMotbio nmporpamm ArcGIS 10.3., ArcGIS pro 3.3. omnpezeneHsl peaabHbIe
NPOCTPAHCTBEHHBIE IUJIOMAQAXM W MAacIITadbl pPa3BUTHS BPEIHBIX JUKOPACTYIIUX
KyCTapHUKOB KaparaHa Ha nactoumax CyycaMbIpCKON J0JIMHBI,

— BIIEpBBIC JIJIS] HMUTALMKA HHTEHCUBHOCTHU MIPOIECCOB reorpapuueckoro pacmpoCTpaHEHHUs
U pOCTa KyCTapHHKOB KaparaHa Ha MacTOWIIHBIX TeppUTOpHsIX CyycaMbIpCKOW TOTUHBI
npuMeHeHa MmaTematnueckas moaenb depxronbcra B mporpamme MATLAB R20176;

— ONpEAEeNeHbl METOABI MO MPEIOTBPALICHUIO PACTIPOCTPAHEHUS KyCTapHUKA KaparaHa Ha
tepputropun CyyCcaMbIpCKOU JIOJIUHBL.

— BIIEpBbIE JIaHbI MPEAJIOKEHHUS 110 TPUMEHEHUIO 0€30MaCHbIX 103 XUMUYECKUX BEIIECTB, B
YaCTHOCTH TN (ocaTcoAepKaumx repOuua0B, YTOObI MPEJOTBPATUTH PACHPOCTPAHEHUS
KyCTapHHUKa KaparaHa.

— TEXHOJIOTHS, OCHOBAaHHas Ha MEXaHMYEeCKOM METOJle, HE€ HAHOCUT HHUKAKOTO
T'€0dKOJIOTHYECKOTO Bpe/ia, OJJHAKO OH COMPSIKEH C IOTIOJHUTEILHBIMU YKOHOMHYECKIUMHU
U3JIePKKaMH, a B XUMHUYECKOM METOJIC M3-3a Pa3HBIX MHCHHUIA O BPEAHOCTH MPUMCHEHUS
repOunaa, conepxamiero riaudocar, ObUI0O PEKOMEHIOBAHO UCIOJIB30BATh €ro
CKJIOHOBBIX y4acCTKaXx.

IIpakTHyeckasi 3HAYMMOCTb MOJYYE€HHBIX Pe3yJibTaTOB.

— pa3paboOTaHHBIM METOJ JHWCTAHIIMOHHOTO 30HIMPOBAHMUS II0 HM3YYCHHUIO TIUIOIIAASH
pacmpocTpaHeHHUsT KyCTapHUKa KaparaHa ¢ HCIIOJIb30BaHUEM MPOTPAMMHOTIO KOMILICKCA
ArcGIS 10.3., ArcGIS pro 3.3 npuemiiemo [ijis aHaJIM3a TJI0IA/Ie paCTeHUM B 1IETIOM;

— MOYKHO IPUMEHHTH B y4eOHOM TIpoIIecce, ¢ IeIb0 pa3padOTKH MaTEMaTHICCKON MOIeTTH
BEreTaTHBHOIO POCTA, HMCUC3HOBEHUS M PA3MHOXKECHHUS PACTCHUH C HMCIOJB30BAHHEM
Mozenu @epxronbera B nporpamme MATLAB.

— TPEJCTaBICHHBIC PEKOMEHIAIMHU SBIISFOTCSI OCHOBHBIM MTPOTPAMMHBIM JTOKYMEHTOM JIJIS
paIlMoOHAIBHOTO MUCIOJIb30BaHUS MMACTOUII, B YaCTHOCTH MPUMEHHMO TPH TUTAHUPOBAHUN
MACTOMIIHBIX YTOAWK, CHCTEMHOTO BBITIaca CKOTa, pa3pabOTKH KOMILIEKCHOW CXEMBI
Pa3BUTHS TACTOMILL;



— pa3paboTaHHBIC PEKOMEHJIAIUU TIO3BOJISIT OCTAHOBHUTH PACTIIPOCTPAHCHUSI KYCTAPHUKOB
Kaparasa Ha mactoumax CyycambIpCKOW JOJIHHBI H O0PHOBI C HECHETOOHBIMU COPHIKAMH,
HAHOCAIIUMH BpE]l MACTOUIIaM, a TAKXKE CIIOCOOCTBYIOT TIOBBIIIICHHUIO MPOTYKTUBHOCTH U
KOpPMOBO# 0a3bl MacTOMIIHBIX yroauii KelpreizcTana.

OCHOBHBIE MOJIOKEHUS TUCCEPTAIMH, BLIHOCUMbIE HA 3aIIHUTY:

1. PesynbraThl  JguTEpaTypHOTO  0030pa  TMOKa3ajW, 9YTO OCHOBHOW  NPHYUHON
pacpoCTpaHEHUs COPHOM PACTUTEIBHOCTH SIBJISICTCS YpPE3MEPHOE M 0eCCHCTEMHOE
WCITOJIb30BAaHUE TTACTOUII O€3 OIEHKH TUHAMUKH TMPOAYKTUBHOCTH KOPMOBBIX KYJIBTYD;

2. Ucnonw3zoBanue mporpammbl ArcGIS 10.3., ArcGIS pro 3.3. mo3Boimiio OmpeneauTh
peanbHBIC TPOCTPAHCTBEHHBIC ILIOMIATN PACIPOCTPAHEHUS KyCTapHHWKA KaparaHa u
MpUMEHEHHAss  MaTeMaTH4ecKas  MOJENbh  MO3BOJIJIA  ONPEACIHTh  IPOIECCHI
pacmpocTpaHeHus, pOCTa U UCUC3HOBEHUS KyCTapHUKA KaparaHa,

3. UccnenoBanue TEXHOJOTUM MO TMPEJOTBPAIICHUIO PACIPOCTPAHCHUS] KYyCTapHUKOB
KaparaHa rokasaja, 4YTo MeXaHW4eCKuii crioco0 6oiiee 7 (heKTUBEH HA TTOJIOTUX YYacTKax,
a XUMHUYECKHI crtocoO 60prObI A (HEKTUBEH HA MOKATUCTHIX YYACTKAX.

4. YCTaHOBIIEHO, YTO MCIOJIb30BAHUE TEXHOJIOTHUH, OCHOBAHHOE HA MEXaHUYECKOM METO/IE,
SBJIIETCSI TE0IKOJIOTHYEeCKH Oe3BpeaHbIM. [lOCKOIbKY NpUMEHEHHE TEXHOJIOTHU C
XUMHUYECKAIM METOJIOM TIPEJCTaBIIsICT COOOM NMpUMEHEHHE TepOHuIuaa, COIEPKAIIeTro
rmdocar, W YYATHIBAas PACXOIAIIMECS MHEHHUS CHCIHAINCTOB O BPEAHOCTH €T0
MpUMEHEHUS, OBLIO PEKOMEH/IOBAHO HMCTIOIL30BaTh JAaHHYIO TEXHOJIOTHIO Ha CKIOHOBBIX
y4acTKaX MacTOMIII.

JIMYHBIA BKJIAJ COUCKATEJIS.

[Ipy mnpoBemeHWH HAYYHBIX MCCICIOBAHWA COWCKATEIIEM JIMYHO BBITIOJHEHBI
cieayromme padboThl:

— TIPOBEACHUE HAYYHO-TIOJIEBBIX pPaboT, pa3paboTka HEOOXOJAMMBIX METOAOB IS
WCCJIEIOBAHMS U OTIpEIeTICHuE KOHKPETHOTO BUa KyCTapHUKA KaparaHa, TOKPbIBAIOIIETO
nactoumia CyycaMbIpCKOU JIOJIMHBI;

— npumenenune nporpammbl ArcGIS 10.3., ArcGIS pro 3.3. mis BBISBICHUS pEabHBIX
Iomazeii U MacmTaboB Pa3BUTHs BPEIHBIX JUKOPACTYIIMX KyCTApPHHKOB Kaparana, a
TakKe€ Cco37aHa MaTeMaTHdecKas MOJENbh BETeTallMOHHOTO pPOCTa, HWCYE3HOBEHUS,
pPa3MHOXEHHUSI KyCTapHHKa KaparaHa ¢ IOMOIIbI0 Mojenn DepxroibcTa B MporpaMmme
MATLAB R20176;

— TMPOBEJEHUE TOJIEBBIX PA0OT AJI peaqu3aiui TEXHOJIOTHH MEXaHUYECKUX U XUMHYECKUX
METOJ/IOB YMEHBIIICHUS U MPEAOTBPAIEHUSI PACTIPOCTPAHEHUSI KyCTAPHUKOB KaparaHa Ha
nacTOUIIHBIX TeppuTOpusix CyycaMbIpCKON JOTUHBI;

— OIpeAeliecHHe W TpejiokeHrne dS(PPEKTUBHOW TEXHOJOTHH TI0 MPEIOTBPAIICHHUIO
pacnpocTpaHeHHUs KyCTapHUKOB KaparaHa.

Amnpobanus pe3yabTaToB Auccepramun. OCHOBHBIC pe3yJIbTaThl AUCCEPTAIMOHHOM
paboThl OBLIM TIPEICTABIICHBI Ha HAyYHO-METOJMYECKOM CceMHHape «MeHeHKMEHT
o0pa3oBaHMs 1 MTHHOBAIIMOHHBIC TIOJIXO0IBI B Teorpaduu, 3KoJIoTHH 1 Typusme», KI'Y um. 1.
Apabaega (r. bumikek, 2019 1.), IV Ypaisckom MexayHapoaHom koHrpecce «IV Ypanbckuit
skosoruueckuii  popym» (r. YHommon-Arta, 2019 r.), MexayHapoaHoi KOH(EpEHIHH
«AxTyanbHbIe TIpoOJemMbl reosioruu u reorpadum Tasap-lllans wu  compenenbHBIX
Tepputopuiiy, nocesamenHon 100-1eTrro co JHS POXKIACHUS BBIAAIOIIETOCS MCCIEA0BATENs
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reosiorun TsHb-11lans Banepus ['puropseBuua Koposesa (r. bumkek, 2020 r.), «Pa3zpaboTtka
HAallMOHAJIBHOTO JIOKYMEHTA C M3JIOKEHHEM MO3ULMH MO KauMatnudeckoi nonutuke KP» B
pamkax mpoekra I[IPOOH (r. bumkek, 2021 r1.), MexnayHapogaom dopyme
«BzaumopelicTBie Haykd M TPAKTHUKUA: HWHHOBAIIMM B BBICHIEM OO0pa3oBaHUU U
npodeccuoHanbHOM AesTenbHocTH» (r. bumikek, 2021 r.).

IlonHoTa OTpakeHWsi pe3yJabTaTOB AUccepTanuu B nyoOaukaousax. [lo teme
auccepTaiuy onyOaukoBaHo 12 HayyHBIX cTaTeil, W3 HUX 1 cTarhs omyOJMKOBaHA B
KypHaJle, MHIACKCUpyeMblii SCOpus, 9 crareii BxoasT B cuctemy PUHILI, 2 cTateu B Tpynax
MEXIyHApOAHON HAyYHOU KOH(EPEHIINH.

Crpykrypa m o0beMm auccepraumu. /[lucceprammonHass paboTa COCTOMT U3
Beenenus, 3 riaBsl, BeiBoioB, Criricka HCITOJIb30BaHHOM TuTepaTypsl (147 HauMeHOBaHMIA).
[TomubIil 00BeM quccepTanuu — 167 cTpaHUIlbl, B TOM YHCIE KapT — /, WITIOCTpanui — 42,
Tadym — 24.

OCHOBHOE COJEP)KAHUE JUCCEPTALIUU

Bo BBeneHuuU gaHbl KpaTKUE CBEJCHUSI 00 aKTyaJIbHOCTH BBIOPAHHOM TE€MBbI, LIESX U
3a/1adyax pabOThl, HAYYHON HOBU3HE, MPAKTUUECKON 3HAUUMOCTH MOJIYYEHHBIX PE3yJIbTATOB,
OCHOBHBIX TOJIOKEHUSAX K 3alUTe, JUYHOM BKJIAJE COMCKATENs, anpoOaluy pe3yibTaToB
MCCJIeI0BaHMs, MyOIMKaIlMK PE3yIbTaTOB JAUCCEpPTaAllNU, €e 00beMe U CTpYyKType. B mepBoit
raBe «0Q030p JguTreparypsl B 00JIaCTH PANMOHAJBLHOIO HMCIOJb30BAHMSI MACTOMID)
MPOBE/ICH aHAIN3 MACTOUIITHBIX BOIMPOCOB U MPOAHAIM3UPOBAHBI BCE BAKHBIE MMaCTOUIITHBIC
npobiembl B Keipreiscrane. HeparuoHanbHOE HCIIONB30BaHUE MACTOUI OTPHUIATEIHHO
BIIUSCT HAa POCT KOPMOBBIX PACTEHWW W TPUBOAUT K Aerpagaruu mactouml. CoriacHo
ykazanuio B.M. IlluxoroBa (1986) cucrema painiMoHaJIbHOTO HCIOJIL30BaHUS MACTOMII B
MepBBIC TOMBI MMO3BOJIUT YBEIUYUTHh TPOAYKTUBHOCTH Ha 20-40%, a B Oyaymem — B 1,5-2,0
pa3a 6omnpmre. [lo mannpim K.T. TernamueBoit (1989) marpyska Ha mactOuia B CBS3H C
HEIPEPHIBHBIM YBETMYCHUEM TOTOJIOBBS CKOTA, & TAK)KE HEJOCTATOYHBIMA MEPOTIPHITHIMHU
M0 YJIYYIICHUIO U PAIMOHAIBHOMY HMCIOJB30BAHUIO MPUBOAAT K OBICTPOMY YXYIIICHHUIO
nactounl. [To cnoBam B.A. MycradaeBa (2007) cuctema npuMeHeHus Oblla U3BECTHA KaK
poTanusi — O4YepeHOEe HMCIOJb30BaHUE MacTOWI B TedeHue onHoro roja. IloctosiHHOE
MOBPEXKICHUE €CTECTBEHHBIX MACTOUII] B OJTHO M TO K€ BPEMS B TECUCHHE MHOTHX JIET MOXKET
CHU3UTDH UX YPOKAWHOCTh M YXYIIUTh COCTOSIHUE TTacTOMI. beccucTteMHoe ncronbpb30BaHue
MacTOUII CIOCOOCTBYET POCTY, PACIIPOCTPAHEHUIO BPEIHBIX M COPHBIX pacTteHuid. [TosTomy
JUISL JIMKBUJIAIIMKA OE€CCHCTEMHOTO BhbIMIaca MACTOMIN HEOOXOIWMO CO37aTh MPABUIBHYIO
Harpy3Ky, MacTOUIITHBIA 000POT, MPUMEHATH CPOKH BhITIaca 1O 3aroHaM.

[IpuBenena TakcoHOMHYECKass WCTOPHS Ha3BaHWs KaparaHa wuiu caragana Lam
HAYMHAs C JOJMHHUEBCKOTO TMEpHoJa W CJellaH aHalu3 HCCIICIOBAaHUSAM CIICIYIOIINX
uccnenonareneii: . Amman (Amman, 1739), K. Jlunneii (Linnaeus, 1753), ®.K. ®abpuniuyc
(Fabricius, 1763), C.K. Uepenanos (1973), XK.b. Jlamapk (Lamark, 1785), XK. Ilyaps (Poiret,
1811), I1.C. ITannac (Pallas, 1797), K. Koxkxo (Koch, 1869), I1. Tay6ept (Taubert, 1894), K.
[Muaitnep (Schneider, 1907), B.JI. Komapor (1909), A.M. IlospkoBa (1940, 1966), Y.
Canuup (1979, 1980).

Bropas rnaBa HasmiBaeTcsi «MccienoBaHue MeTOJ0B M METOMOJOIMH AHAJIU3A
YCJI0BHIl pacnpocTpaHeHusl KYyCTAPHMKOB Po/ia KaparaHa ¢ y4eToM reorpauueckux
0co0eHHOCTE.



OO0bexTOM HCCIEAOBAHMA. Apean paclpoCTPaHEHUs KYCTApHUKOB KaparaHa Ha
nactoumax CyycaMbIpCKOH JTOJIMHBI.

IIpenmer ucciaenoBanusi. Tekyuiee cocrosiHue nactoun] CyycaMbIpCKOM JOJIMHBI,
ornpeJeeHre BU/Ia U TJIOMIAIN pacpOCTpaHEHUs KyCTapHUKA Kaparala, METO/Ibl OCTAHOBKHU
UX pacrpoCTpaHEHUsl, TE0IKOJIOTUYECKAsl OLEHKA MPOBOJANUMBIX METOJIOB.

B »sroii rnmaBe moApoOHO paccMaTpPUBAETCS XapaKTEPUCTUKA HCCIEIyeMOM
TEPPUTOPHH, OTIpeIeeHbI 001Ias rmiomaas CyycaMbIpCKOM JOTUHBI, SIBISIONIASACS OJTHUM U3
HanOoJiee MAaCCHBHBIX JIETHMX MAacTOMII I YKWBOTHOBOJICTBA, BOJHBIE PECYPCHI,
KJIMMAaTUYECKHE TOKA3aTEeIH, CBSI3aHHbIE ¢ a0COIIOTHOM BBICOTOM JOJIMHBI, TOPHBIA XapaKTep
penbeda 1 CBsI3aHHBIE C HUM TEPUOJIbI Pa3HOCTH BO BPEMEHH BBIXO/IA 3€JIEHOM KYJIbTYphl U
MOPSAOK MCTOJIb30BaHUs macTOuml. Takyke ObLI MPOaHATU3UPOBAH BOIPOC O COKPAIICHUU
MacTOUIIHBIX TUJIONIA/ICH, YTO SIBISICTCS OJHOW M3 MNPUYMH, MPUBEILIMX K JErpajaiuu
nacTOMI KyCTapHMKA KaparaHa, KOTOpBIM  paclpoCTpaHseTcss Ha TEeppUTOpUHU
Cyycambipckoii  monuHbl. OmnuchiBaeTcsl KycTapHMkK Kaparana (C.aurantiaca Koche)
MIPOU3PACTAIOIINI B BBICOKOTOPHOU 3aMKHYTOM CyycaMbIpCKOU AOJIMHE, TAE CAMbIE HU3KHE
TOYKH KOTOPOW pacmnoiioxkeHbl Ha BeicoTe 2100 M Hax ypoBHEM MOPSi, KOHTHHEHTAIbHBIN
KJIMMAT, JJIMTEIbHAsE MHOTOCHEXHAs M XOJOJHAs 3MMa, YMEPEHHOE JIETO, C OOJIbIIUMU
CYTOYHBIMH U TOJIMYHBIMH aMILUIUTYAaMHU TEMIIEPATYD.

Ha ocHOBe AaHHBIX YUEHBIX JUISl ONMPEACICHUS IUIOMAAN PACIPOCTPAHEHUSI COPHAKOB
HEO0OXOJMMO COCTaBJICHUE UX KapThl. METOIbI UCCIIEIOBAHUS JICIISTCS HA CUCTEMAaTUYECKUE
U OIEpaTUBHbBIE, a TaKXe CYIIECTBYIOT HECKOJbKO METOJOB Yy4Ye€Ta COpPHAKOB Ha
CEIbCKOXO3SIMCTBEHHBIX  yroApsix. Hampumep,  r1ia3omepHble  (BU3yalbHbIE) U
WHCTPYMEHTAIIbHBIC (KOJMYECTBEHHBIC U KOJIMYECTBEHHO-BECOBEIE).

MHorue y4deHble BHECIU CBOM BKJIAJ B pa3BUTHUE METO/AA I1a30MEpPA, HO MIUPOKOE
npuMeHeHue noiayuun meroa M. Mansnesa (2003), riaazoMepHO-KOIUYECTBEHHBIM METO]T
AM. Tynuxosa (1974), riazoMepHO-KOMOMHUPOBAHHBIM METOJ OCHOBaH Ha Tpyaax A.A.
XpebTtoBa (2018). B HacTosimee Bpemsi COBpEMEHHBIE METO/ABI ydeTa penbeda, BOI,
PacCTUTEIBHOCTU HCCIEAYEMON MECTHOCTH BKJIHOYAIOT a3pO(OTOCHUMKH, COBPEMEHHBIE
METO/Ibl KapTorpaduu.

B paznene «XapakrepucTuka NpUMeHsiEeMbIX CIOCO0OB» OBIJIO OINPEEICHO |
PEKOMEHI0OBAaHO HanboJee panroHaibHOe U 3PHEKTUBHOE B IKOHOMHYECKOM, COIMATILHOM,
AKOJIOTHYECKOM  OTHOIIEHUSAX METOAbl I  yYMEHBIICHWS W  NpEeAOTBpallleHUs
pacrpocTpaHeHus KycTapHuka kaparaHa CyycaMbIpCKOW JIOJUHBI.

B  tperbet rmaBe  «TexHOJIOrMH  NpPeIOTBPALEHMS  PACHPOCTPAHEHUA
KYCTAPHUKOB KAParaHa U OLEHKAa MX re03K0JOrM4eCKOro COCTOSIHUSD) MCIOJIb30BaHbl
JUIsl YTOYHEHUs IUIOIIA[M apeajla paclpoCTpaHEHUs KYCTapHMKOB KaparaHa JaHHbIE U
METO/bl JAMCTAHIIMOHHOTO 30HJUPOBAHHS C MPUMEHEHHEM MPOTrPAaMMHOIO KOMIUIEKCA
ArcGIS 10.3., ArcGIS pro 3.3. Jliia onpeneneHus mioniaaeil pacupocTpaHeHHs! KyCTapHUKa
«Kaparana» ucrnosb30BaHbl OTKpBIThIe KocMocHUMKH Landsat-7/8/9 3a 2015, 2020 u 2024
IT., 3arpyxeHHsble ¢ caiita Earthexplorer ['eonornueckoit cimyx6s1 CIIA (USGS).

Jns kaxaoro caumka Landsat-7/8/9 (2015, 2020 u 2024 rT.) Ha OCHOBE PaCCYMTAHHBIX
¥ BBEJCHHBIX 3HAYCHHM TMHUKCEJeH CHUMKOB ObLIa OIpEACNiCHa TUIOMIadb KaXXJ0To BHJA
3€MJICTIONH30BAaHUS M PACTUTEIBHOCTH, B TOM YHCIE Kaparanbl. [locie ux yrouHeHus: Obuia



ompeiesieHa Pa3HOCTh IUIOMIAJEH pacIpOCTPAHEHUSI KyCTapHUKA KaparaHa, 4YTo MO3BOJIKIIO
OTPENEIUTh UX YBEIMUECHHBIN apeall 3a MATh MOCISAHUX UCCIEAYEMBIX JIET.

Ha ocHoBe cmyTHHKOBBIX cHUMKOB Landsat-8/9 OLI Obuia yTouHeHa ILIOIIAAb
KycTrapHuka kaparana 3a 2015-2020 u 2024 roasl, KOTOpas 1mokasaja, 4To Ha UCCIEAyEeMOM

TCPPUTOPHUHN OHA YBCIIMIHUBACTCA. 33 paCCManHBaeMLIﬁ IICPpHUOJA UX INIOIIaAb YBCINYNIACh
15266ra (2015 1), 20316 ra (2020 1.), 22594 (2024 1.).

YcnosHbIe 3HaKun

[ cyycamupexan aonuma
B son=
[ —

Kapra .1. [liomaas panpocTpaHeHus KyCTapHUKa kaparana Ha 2015 r.

>z

NMerenpa

f—] Cyycambipckan
Acnuna

20316 ra
3apocnm

B cycTapHMKoB
2020

ip 10 20

Kapra .2. Iliomaas panpocTpaHeHusi KycTapHuka kaparana Ha 2020 r.

MLOE ST FeNE  MeNE  ME st

Nerenpa

CyycamMblpckan
AonuHa
22594 ra
3apocnun
B «ycrapHuKoB
2024

Kapra - 3. [lnomaas panpocrpaHenusi KycCTapHUKa KaparaHa Ha 2024 r.
*cocmaenena asmopom

MaremaTuueckasi Mojejib POCTa U PACHPOCTPAHEHHsI KYCTAPHUKA KaparaHa B
3aBHCHMMOCTH OT BpPeMEHH Olpeenuia AMHAMUKY nomyisiuuu B nporpamme MATLAB
R20176 ¢ ucnonszoBanuem mojenu depxronbera. [lepBas Moens TMHAMUKA TTOMYJISITAHA
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Obuta ocHoBaHa B 1798 romy aBcTpuiickuMm jaemorpadoM U 3KOHOMUCTOM Tomacom
Manbsrycom; B 1825 romy benmxamunom [ommepriieM ObLla OCHOBaHAa MOJENb
MCYE3HOBEHHS, BOCIIPOU3BOACTBA MOMYJISIMU; POCTa, PACIIPOCTPAHEHHUS B OJIarONpUATHON
cpene U Mcue3HoBeHHs momyisiuuu onucan depxronbet B 1838 roay; mepBas Mojenb
B3aUMOJICHCTBUS MEX 1y Buamu ocHoBasl A. JIotka B 1925 roay; B 1926 roay aHaJIOTHYHYIO
MOJIelb pa3paboTal UTAIbIHCKUNA MaTeMaTuk Buto Bonbreppa u np.

Co3pana nporpamMma Jijisi HpOBEPKU HAYAJIBHOTO POCTA, PACIIPOCTPAHEHUS KYCTapHUKA
KaparaHa, KOTOpbI€ pa3BUBAJIUCh U30JMPOBAHHO B YCTOMYMBOM Cpelie B HEOTPaHUUYECHHOM
apeajie W CpaBHEHHUs pE3yJbTaTOB MPOBEIECHHOIO HKCIIEPUMEHTA. OJTO ONpeaesseTcs
(dakTOpamMu pocTa, BEIMUPAHUS W U3MEHEHHS YHMCICHHOCTH PACTCHUN B IOMYJISSIIHOHHON
MOJEIIN.

h
x(t) = %o (h—xp)e~Et=to) 4x, (1)
I'ne, xo — HadanbHOE COCTOSIHME; h — BBICOTa pacTeHue; € — KO3P(HUIHUEHT

pocTa; t — MUHTEepBal BpEMEHH; to — HavyaJIbHOE BPEMS.
[locTpoeHHass MoJenb JOCTATOYHO TOYHO OTPaKaeT OCOOEHHOCTU pocTa
MOMYJSIUUA B YCJIOBHSIX OrpaHHueHHOro apeana. Ilomb3ysce ¢ynkumenn (1), MOXHO He
TOJBKO MPOTHO3UPOBATH YUCICHHOCTh MOMYJAIMU B JIFOOOM MOMEHT BpPEMEHHU, HO U
MpecKa3aTh MAKCUMAJIbHYIO YUCIIEHHOCTh, TEOPETUUECKH BO3MOXKHYIO B TAHHBIX YCIOBHUSIX.

Jlns mocTpoenus rpaduka pocta nonyasiuu (1) uCmonb3yoTess KOMaH/IbI:

stem(x,t): stem(X.T) - crpout rpaduk OTCUETOB C OpJUHATAMHU B BEKTOpe Y H
abcmuccamu B Bektope X; stem(.... '"LINESPEC') — naet noctpoeHusi, aHaJIOTUYHBIE paHee
MpUBEJCHHBIM KoMmaHaaMm, HO co crnenudpukanuedn muauii 'LINESPEC', mnomo6noi
cnenuukanuy, npuseaeHHon s Gyukiuu plot; stem(Y) — ctpout rpaduk GyHKIHUU €
opIuHATaMu B BeKTope Y B Buje oTcyeToB; stem(.... 'filled') — crpout rpadux pynkimm c
3aKpall€HHbBIMUA MapKepaMu.

Ecnmu kosdduiment pocra paseH e€=0,1, Mbl MONXyYuM CIEIYIOUIUMN pe3yibTaT U3

dbopmysst (1).

( t =0:0.5:10 \
h=0.7;
t0 =0;

{ x0 = 0.1; > (2)
e =0.1;

x = (x0 * h)./((h —x0).x exp(—e.* (t — t0)) + x0)

\ stem(t, x) J

(=] - = 3 3 5 (=3 7 £=3 = 10

Pucynok 1 - Koa¢gppuuuent pocra pasen e=0,1
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Ecnu koa¢dpunment pocra pase e=0,6, OTyIHM CIEIYIOMUN Pe3yabTaT U3 GOpMyJIbl

(1).
( t =0:0.5:10 \
h =0.7;
t0 =0;
4 x0 = 0.1; . (3)
e = 0.6;
x = (x0 *h)./((h —x0).x exp(—e.* (t — t0)) + x0)
\ stem(t, x) J

Pucynok 2 - Kos¢gdunuent pocra pasen e=0,6
*cocmasenen asmopom

Ecnu paccmatpuBaTh BhINIEyKa3aHHBIA MOKa3aTens ¢ Koadduimentom pocta e=0,6,
TO TIOJYYEHHBIC PE3YJIbTATHI PEACTABISIOT COOOW ONArONMPHUATHYIO CpeAy Ul KyCTapHUKA

KaparaHa, KOTOpbI€ YCKOPSIFOT TEMITbI pOCTa.
Ecnu xoaddunment pocra pasen €=0,0, moayyum cieayrouuil pe3yibTaT u3

dopmysst (1).
( t =0:0.5:10 )

h =0.7;

t0 =0;

4 x0 = 0.5; \ (4)
e = 0.0;

x = (x0 *h)./((h —x0).x exp(—e.* (t — t0)) + x0)

\ stem(t, x) J

O.50— - > o o o= o e
O.45 |
O.a
O.35 |
O3
025 |
0.2
015
L® e B

O.0S -

(o] A =2 3 =1 5 (=1 7 a8 2 10

Pucynok 3 - Koa¢gdunuent pocra pasen e=0,0
*cocmaenen asmopom
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Ecmn xosddumment pocra paBen e=0.0, moryqaem COBHAJEHHUE C ONTUMAILHOM
KOHIICHTPAITUCH repOUIMIOB, UCIIOIL30BAHHBIX NIPU YHUYTOXKCHUN KyCTapHHKa Kaparasa,
KOTOpasi 0CTAHOBHJIA CKOPOCTh POCTA.

Haxonum mutomaap pacipocTpaneHus depe3 10 JIeT ¢ TOMOIIBI0 KOMaH/I ClIeayroIIen

(GyHKITUH.

( x = rand(1,21) * 10; N
y = rand(1,21) * 10;
z0 = 0.5;
z = z0xexp(—x."2 — y."2);
ti =0:0.5:10;
\ pi = 3.14; ( (5)

s =pix (x."2 +y."2)./2

[XI, YI] = meshgrid(ti, ti);
Z1 = griddata(x,y, z, XI, YI);
\mesh(XI, YI, ZI), hold on, plot3(x,y, z, ‘or")/

<1070

PucyHok 4 - 3anumaromas miomajapb yepes 10 jer

*cocmaenen asmopom

[To npuBeAEHHBIM BBILLIE TAOJIMIIAM, POCT KyCTapHUKa KaparaHa 3aBUCUT OT
BpEMEHU. OTH KOJMYECTBEHHbIC TOKazaTenu, onpeneneHaele MATLAB, woryt
WCIIOJIB30BaThCA JUI NPOBEPKH JAHHBIX, IOJYYEHHBIX B XOJ€ 3KCIEpUMEHTOB. Poct
KyCTapHHKa KaparaHa ObUI MOATBEPXKAEH METOAOM KOJMYECTBEHHOTO pacueTa, KOTOPBIH
ONPEIETNII CKOPOCTh POCTa HA BBICOKOM YPOBHE € UCIOJIb30BaHUEM MoJenu DepxroibcTa, u
3TOT METOJ, PEKOMEHIyEeTCS ISl CIIOIb30BAHUS JUIsl BCEH NOIMYJISIUU PACTEHHM.

B 3aBUCMMOCTM OT NPOCTPAaHCTBEHHOTO PACHpOCTPAHEHUs KyCTapHHKA KaparaHa
MPUMEHSUTUCh MEXaHUYECKUE U XUMUUECKHE TEXHOJIOTHH OOPHOBI.

Pe3yabTarhbl TEXHOJIOTMH, OCHOBAHHOH Ha MexaHW4eckoM Metoae. Ha yuactkax,
r71€ MOKHO MPUMEHSTh TEXHUYECKHE CPEICTBA, MPOLIECC BHINOJHEHUA paboT He Tpedyer
OOJBIINX YCUJIMI U SHEPTUH, oOecrieunBas npu 3ToM 3PGEeKTUBHBINA pe3ynbTaT. A y4acTKH,
KyJla TEXHUKA HE MOKET 00OpaThCs, ISl BBIOJHEHUS paboyero npouecca TpedyeTcs pyuyHon
Tpya. IlockosibKy KyCTapHUK KaparaHa MMEET MOIIHYI0 KOPHEBYIO CHCTEMY U OCTpHIE,
TBEpJbI€ IIUIMbI, Il BHIMOJIHEHUS MEXaHUYECKOr0 METO/Ia Mbl BbIOpAIM BbIKAINIBIBAHUE U
cpe3aHue (MmoapyOuTh MOJ KOpeHb) KopHed. Tak Kak KOpHeBas cHCTeMa KyCTapHHKa

11



KaparaHa pacroyioeHa TOBOJIbHO TiyOoko (1,5-2M) u TioTHO (B BHIE CETKH), TO HA HX
BBIKAINBIBAHUE U BHIKOPUYEBBIBAHUE MOTPEOYETCS MHOTO CHUJI, BpDEMEHU U CPEJICTB.

MexaHnudeckuit MEeTOJl, XOTsi ObUI OJHUM M3 CaMbIX IMPOCTBIX METOJOB, OKa3aJcs
CaMbIM TPYJOEMKHM U 3HEProeMKuM mepornpustueM. OIHAKO, HECMOTPS Ha TPYAHOCTH
JAHHOTO METOJa, PE3yJbTaThl OKa3aJIMCh BeCbMa IMOJIOKUTENbHBIMUA. [loTOMy 4YTO, B
pe3ynbTaTe MPOBEICHHBIX B Ma€ MEPONPUATUNA IO MEXAHUYECKOMY METOJIy YMEHBIICHUS U
MpEeAOTBpAICHUSI PACIPOCTPAHEHUS KyCTapHUKa KaparaHa, IyTeM BbIKAalbIBaHUS U
JUKBUIAINK €T0 KOpHEH, Mpy HAOJIIOJCHUH B TTOCJIEYIONIUX MOJIEBBIX paboTax MOKa3aliH,
YTO KYCTApHUK IMOJHOCTHIO YHUYTOXKUJICA, 4 HA €r0 MECTE IMOSBWINCH MEJIKUE KOPMOBBIC
TpaBbl. ITU U3MEHEHHUS TTOKa3aHbl HA PUCYHKE O.

7]

6)
PucyHok 5 - Pe3yibTaThl TEXHOJIOTHH, OCHOBAHHOI HA MEXaHHYECKOM METO/IE,

JJIS TIPeIOTBPAaIlleHNsl PACIPOCTPAHEHHsI KYCTAPHUKA KaparaHa a) Bpems
00padoTKH, 0) MOoCJIe 00PAOOTKH, B) COCTOSIHHE 00PAGOTAHHOI0 YYaCTKA Yyepe3

roj
* 0 0
gomoepaghuu coenanvl a6mopom 80 8pems Uccie008aHUs

Pe3yabTaThl TEXHOJIOTHH, OCHOBAHHOI HA XMMHYeCKOM MeToae. /{1 mpoBeacHus
TEXHOJIOTHMHM, OCHOBAaHHONW Ha XHUMHYECKOM METOJE, OJKCICPUMEHTAIbHBIC pPa0OTHI
MPOBOAMIMCh, B TIOJEBBIX YCIOBHSX Ha CIEIUAJIBHO BBIOPAHHBIX yYacTKax C
UCIIOJIb30BaHUEM  ONpbICKMBarens.  Js  mpoBeneHus  OMbITa  KCIOJIb30BaH
MOPOIIKOOOpa3HbId, kpuctamndeckui repourua “I'mad Ton™, oTHOCSImMIICS K Tpyrime
ridocaTocoaepkanux. st mpoBeneHus OnbITa OBUTH MPUTOTOBIICHBI PA3JIMYHBIC BOTHBIC
pacTBOPBI U Pa30phI3raHbl HA PA3JIMYHBIX BRIOPAHHBIX y4acTKax (a), 0), B), T)).

Mpbl HCIONB30BAIM  PYYHOH pacmblautedb (Pressure Sprayer, |D#1030967818) uIst
pacmbUICHHS BOJAHOTO pacTBOpa. J[J1s HCITOJIb30BaHMS, Ha KaXK bl BEHIOPaHHBIN YIacTOK OBLI
MIPUTOTOBJICH BOJHBIA pPacTBOp C COJACpX)aHUEM TIu(OcaTCOoACpKAIIETO TepOuIaa B
pasnuuHbix cooTHOomeHusX: a) — 100 r/10 m=10 r/1 1, 6) — 200 r/10 n1=20 r/n, B) — 300 r/10
1=30 1/m, r) — 400 r/10:1=40 r/n1. BoaHsIlii pacTBOp ¢ H00aBICHUEM TIH(POCATCOASPIKAIICTO
repOMIKIa JOHKEH OBITh TIOJTOTOBIICH TIEPE]] UCIIOIb30BaHUEM PAacTBOPA Ik 00pabOTKH.

Bpemsi mpoBeneHUsT TEXHOJOTHMH, OCHOBAaHHOW Ha XHMHYECKOM METOJAC II0
YMEHBIIICHUIO U MIPEIOTBPAIICHUS PACIPOCTPAaHCHHS KyCTapHUKA KaparaHa, PUBEICHBI Ha
pucyHKe 9.
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a)
Pucynok 7 - CocTosiHue KyCTAPHUKA KaparaHa npu oopadorke repouinujiomM
Pa3JIMYHON KOHUEeHTpPauuM, nroHb 2019 r.
a) 10 r/n, 6) 20 r/a, B) 30 r/a, 1) 40 r/a

*pomoepaghuu coenranvt asmopom 60 8pems UCCIe008aAHUA

OCHOBHOM  IE€TBI0  HMCCIEAOBaHUS SBIsieTcs  ompeaeneHue AHHEeKTHBHOCTH
PEKOMEHyeMOil HOpMBI TepOuniuaa npu o0padoTke. OCHOBHBIMH KPUTEPHUSIMHU ObLIN
KOJIMYECTBO Kareib, HOTPEOIIeMbIX B 00padaThIBaEMOil 30HE, a TAKKE CTENEHb OCEIaHUs B
onpeneneHHont 3oHe. [Ipu HabmoneHnnu >PHEKTUBHOTO JEUCTBUSI TEPOUIIUIHOTO BOJIHOTO
pacTtBopa uepe3 5 aHel mocie 0OpaOOTKH B 3aJlaHHOM IPOLICHTHOM COOTHOIICHUU Ha
yaactke a) — 10 1/, HaOIroAaI0Ch N3MEHEHHE OKPACKH JIMCThEB KyCTapHUKA KaparaHa Ha
CBETJIO-3€JICHBIN 1BET; Ha 0) — yuacTke 20 /1 ObUT TaKo# Ke pe3ysbTaT Py HAOIIOICHUN.
[Tocne onpeICKMBaHMS BOAHBIM PACTBOPOM C TEpOUIIUIOM B MPOIEHTHOM COOTHOIICHUH Ha
yuaactke B) — 30 /11 1 Ha yyactke r) — 40 /i yepe3 5 qHeit Ha0Jr0/1a710Ch H3MEHEHHE OKPACKH
JUCTHEB KYCTAPHUKOB KaparaHa TaK)Ke€ Ha CBETJIO-3€JICHBIM IBET. 3aTeM IMPOBOJIWINCH
Habmoaenus 10 u 20 nueit. Pe3ynbraTel HaOMI0IEHUI TPUBEIEHBI HA pUCyHKE 7-8-9.

Ho npu HaGnroneHuu B cienyromeM rojy Ha y4acTke, Tjie o0paboTka mpoBOAMIACH
KUJAKOCTHBIM  COEIWHEHHWEM riaudocaTcojepkaiiero Tepounuaa B MPOIEHTHBIX
cootHomeHusix 10-20 1/m MOXHO OBLIO OTMETHTh, YTO JaHHAS KOHIICHTPALMS IUIOXO
BO3JICHICTBOBAJIa HA CTEOJIM PaCTEHHUS U HAa HEKOTOPBIX CTEOJISIX KaparaHbl HAOJI0aI0Ch
pacnyiienue nouek. [loaTomy repOUIMAHOE COeTMHEHNE B IPOIIEHTHBIX COOTHOIIEHUsX 10-
20 r/n He MOXET cuUTaThes IPPEKTUBHBIM.

[Ipu o00paboTke coeauHeHui raudocaTcoAepKaliero repoulraa B MPOLEHTHBIX
cootHomeHusix 30-40 1/n1 mpu HaOMIOACHUM B CIEAYIOIMIEM oAy OBUIM TMOJHOCTHIO
BBICOXITME M MepTBbIe. [[oaTOMYy caMbIM ONTUMAaNbHBIM H 3()(PEKTUBHBIM TPOIEHTHBIM
COOTHOIIIEHHEM coeauHenust repounuaa spisercs 30 1/1. CoequHeHHE B MPOLIEHTHOM
cooTHomeHNH 40 T/ SBISIETCS dKOHOMHYECKH HE BBITOJHBIM M TPHBOJUT K H3TUITHUM
pacxojiam.

PesynbpTaThl aHanu3a moka3ajir OCHOBHBIE CBOMCTBA pPacTBOpa, 0ObEM W KadeCTBO
pacIbpUIeHUs pabodero pacTBopa, KOTOpPhIE BIUSIOT Ha 3G (PEKTUBHOCT, U SKOHOMUYHOCTH
WCIIONIB30BaHUs TH(OocaToOpa3yomux mnpenapaTtoB. Ha OCHOBE MNpPOBEIEHHOTO OMbBITA
MpUMEHEHUEe  CcoeAuHEeHUs  riaudocaTcojepKamero TepOouIuaa B MPOIEHTHBIX
cootHomieHusx 30 r/1 6611 3P HEeKTUBHBIM HA TYCTOPACTYIIUX KyCTapHUKaX Kaparana. Yepes
roJl KyCTapHUK TOJTHOCTBIO 3aCOX, U CPEIU HUX POCIU MEJKHE KOPMOBBIE TPaBbl. JTO
SIBJICHHE TTOKa3aHo Ha pucyHkax 10.
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Pucynok 7 - CocTosiHue KyCTaAPHMKA KaparaHa nocJje o0padoTku repounuiomM
yepes S IHeH pa3IMdHONM KOHUEHTpanuu, nioub 2019 r.
a) 10 r/x, 6) 20 r/n, B) 30 1/, 1) 40 /0

Pucynok 8 - CocTosiHue KycTapHMKa KaparaHa nocJje o0padoTku repounuiomM
yepe3 10 aHeil pa3Iu4YHOIl KOHUEHTPAUMH, MIOHBL 2019 .
a) 10 r/x, 6) 20 r/n, B) 30 1/, 1) 40 /0

Pucynok 9 - CocrosiHue KyCTapHHKa KaparaHa nocJje o0padoTku repouuuiom
yepe3 20 qHeil pa3jM4HOl KOHIEHTPAUH, HIOHBb 2019 1.
a) 10 r/xa, 6) 20 r/n, B) 30 r/a, r) 40 r/a

Pucynok 10 - CocTrosiHne KyCTAPHUKA KaparaHa nocJje oopadoTku
repoMIIUI0OM pa3IudHOl KoHIeHTpaun Yepe3 1 roa, uronn 2020 r.
a) 10 r/a, 6) 20 r/x, B) 30 r/a, r) 40 r/n

*pomoepaghuu coenanvl asmopom 80 8pems uccied08aHus
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Pucynok 11 - 3aBucuMOCTb KM3HECTIOCOOHOCTH KYCTAPHMKA KaparaHa B
€YeHHH 5 JIeT nmocJie Bo3AecTBUs repounuia konuenrpanuu a) 100r/10a, 6)
200r/1041, B) 300-400r/10.1:
1 - npopacTranue moderoB M pocT KyCTAPHUKA KaparaHa;

2 - BBIMUpPaHHMe KyCTAPHUKA KaparaHa.
*cocmaenen asmopom

[Tocne nepBoit 06paboOTKU repOUIIaMu MOBEPXHOCTHAS Macca KyCTapHUKa KaparaHa
BBICYIIIUBACTCS U pa3zpyiiaercs. Tak Kak KOpHU KyCTapHHUKa KaparaHa riryOOKue U TJIOTHBIE,
B CIEIYIOIIEM TOoAy HEOO0XOJUMO NPUMEHHUTH BTOPYIO 00pabOTKy TepOUIIUIO0M, YTOOBI
MOJIHOCTHIO OCTAHOBUTH PACIPOCTPAHEHHUs KyCTapHUKH KaparaHa. [losTomy B ciemyroiem
T'OJTy MBI HCTIOJIB30BAJTH XUMHUYECKHUI METO/I ITyTEM ONPBICKUBAHUS BOJHOTO pacTBopa 30 1/11
BO BTOPOH pa3, 9TOOBI MMOJTHOCTHIO YHUUTOKUTH KYCTAPHUKH KaparaHa Ha y4acTKe B).

JImst  TOCTYDKEHHsI XOpOIIMX Pe3yJbTaTOB HEOO0X0auMO 00paboTaTh KyCTapHUKH
KaparaHa 2-3 pasa noBTopHo (cm.puc.12, 13.).

Pucynok 12 - Bropasi 00padorka repﬁume yqaca B) (2020 r, mom;).

[ 2 —

00padoOTKH repONIUIOM.
*pomoepaghuu coenanvt asmopom 60 8pems UCCIe008aHUA
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B paznene “CpaBHeHne pe3yJibTaTOB MATEMATHYECKON MOJeJIU ¢ pe3yJibTaTaMH
JkcnepuMeHTa” Ecnu  CpaBHUTh pe3yJbTaThl, IMOJY4YEHHbIE B OKCIIEPUMEHTE C
KOJUYECTBEHHBIM MeTo10M nporpammbl MATLAB, naGmronaroTcs Te e mokasarenu. Ecim
BO BpeMms onbiTa 00padoTats 100 /10 71 BOJHBIM pacTBOPOM, BCE€ BETKH BBICOXJIM, HO Uepes
1 ron Ha1IM HAOMIOACHUS MOKAXKYT, YTO MOSBUIMCH HOBBIE ITOOETH U Yyepe3 5 JIeT Ha CKOJIBKO
OHM BBIpacTyT. B Maremarnueckol MOJENM TpPU CPaBHEHUU C pe3yJbTaTaMu
KOJIMYECTBEHHBIX pacueToB Kodd¢uuuenta pocra paBHbiM €=0,2 ¢ pe3yiabTaTaMu
OKCIIEPUMEHTA, TO MOKHO YBUIETh COOTBETCTBHE (CM pHc.14).

0 ; 80
o [ 70 m=100r

o 1 , 60

, | 50
0.25

40

e g 30 1
0.15 ‘ - @ 1 20

019 7 | 10 2
0.05 0

. 0 1 2 3 4 5 6 7 8

(o] 1 2 3 5 6 7 a8 9 10

a) 0)
Pucynok 14 - CpaBHeHue pe3yJIbTATOB MATEMATHYECKOIl MOJe/IH
(r0JibeTa B mporpamme MATLAB R20176 a) ¢ pe3yaibTaTaMu 3KcIIepUMeEHTA 0)
NPHU BO3AelCTBMHU repoOunuaa koHuenrpaumuu 10 r/n
Ha cnenyromemM pUCyHKE TakKe BUIHO, YTO POCT KyCTapHUKA KaparaHa 3a 5 Jer
COBHAJ ¢ pe3yyibTraramu Bo3zaeicTBus KoHueHTpauu 200 /10 1 ¢ koadduiiuenTom pocra
¢=0,1 MmaTtemaTtndeckoi Mozenu (cM. puc. 15).

0.25 80
PN 70 m=200r

0.2 o Pl B 60

o 50

0.15 o g P 40
e T T 30 —1

0.1¢ 20
0.05 - 10 2

0
- 0 1 2 3 4 5 6 7 8

2 3 5 6 7 8 =] 10

a) 6)
PucyHnok 15 - CpaBHeHue pe3yJibTATOB MATEMATHYECKOI MO/1e/IH
(r0JibeTa B nporpamme MATLAB R20176 a) ¢ pe3yabTaTaMu 3KcIiepuMeHTA 0)
NPHU BO3IelCTBUHU repounuaa kKoHuenrpauum 20 r/n

*cocmaenen asmopom

Ecnu cpaBuuth ko3pdunuent pocra e=0,0 ¢ pe3ynpraTaMud 3KCIEPUMEHTA, T.€.
ONTHUMAJbHYIO KOHIIEHTPAIMIO TepOUIMAa, HCIOJIb30BAHHYIO [UIsI TPEJOTBpAICHUS
pacnpocTpaHeHUs KyCTapHUKa KaparaHa, TO MOYKHO YBHJIETb OCTAaHOBKY CKOPOCTH pOCTa
(cM. puc.16).
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Pucynok 16 - CpaBHeHue pe3yibTaTOB MaTeMaTH4ecKOi Moaen PepxribCTa B
nporpamme MATLAB R20176 a) ¢ pe3yJibTaTaMu 3KcniepuMeHTa 0) NpU

Bo3/elicTBUM repounuaa konuenrpauuu 30-40 r/n
*cocmasenen asmopom

3aBUCUMOCTh CKOPOCTHM pOCTa OT KOJIMYECTBA TepOMIMIa, BXOISIIETO B COCTaB
riudocata, mpeAcTaBieHa B Tabnuie 1 1 Ha pucynke 17.
Tadoauna 1 - 3aBucuMocTb K03 GpULMEHTA POCTA KYCTAPHUKA KaparaHa ot
KOHUEHTPAUMH NPUMEHAeMOro repoumnuia

e, 0,2 0,1 0 0
03¢.pocta
V, Tp 100 200 300 400
0,4
0,3
0,2
0,1
0
0 100 200 300 400

Pucynok 17 - Utoroasi 3aBucuMoctb K03 GuIiueHTa pocTa KyCTApHUKA

KaparaHa oT KOHIeHTPauuy NPUMEHAeMOro repoumuaa
*cocmaeﬂeH asmopom

B pazgene “I'eodkoJiorudeckne, 3KOHOMHUYECKHME M COLUMAJbHBIE 3aTpPaThbl
HCMOJIb3yeMbIX TeXHOJIOTH” MPUBEJEHBI T€03KOJOTMUYECKUE U PacueThl SKOHOMHUYECKOM
OIICHKH TIPU MIPOBEJCHNUN TEXHOJOTUM MEXaHUYECKUX U XUMMUYECKUX MeTo0B. Ha pucyHke
18 aHaMM3UPYIOTCS W OIEHUBAIOTCS T'€OIKOJOTUYECKUE, IKOHOMUYECKHE M COLMAJIbHBIC
3aTpaThl HA BHEAPEHUE TEXHOJOTMH, OCHOBAaHHON HAa XMMHUYECKOM METOJIE.
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OCHOBAHHBIX Ha XH

MHUYCCKHX MCTOOaXx.

reOBKOHOFI/I‘-IeCKaﬂ, IKOHOMHUYECKAS U COLMAJIbHASA OLIEHKA TEXHOJIOTHHA,

3arparsl Ha OopsOY

3amnacer ApeHgoBaHHBIC JKOCHCTCMHBIC ["eoaK0OIOrHYECKHIA
MPHPOIHBIX MIPUPOIHBIC YCAYTrd U viepo
pecypcoB OOBEKTHI H reOKOJIOTHUCCKH
npasa Ha X e IpeHMyIeCcTBa (copHEBIC pacTeHHS)
TIOTQJIOBBS
( HCIIOJIb30BAHHE (KOpPMOBBIE
CKOTa
) (mactouma) TPaBbI)
A4
DKOHOMHYCCKHE LlearocTH I KOHOMHUYCCKHE I'eoskonornucckue
HHTCPCCHI NPaBHIBHOTO HHTCPCCEI B IKOHOMHUCCKHC
HOTPC6HCHHH NPHPOIOTIOIB30 VBCIUYICHHA COLHAJIbHBIC
pecypcos BAHHSI pecypcoB 3aTpaThl
A4 /
DKOHOMHYECKHE Ieomoruvueckue CoumaabHbIi
3aTpaTsl yviepd yiuepd

VinepObl, BOZHHKIIHG B

ViuepOsl, BOZHUKILIHE

3y, B PE3VIbTATe
C COpHsIKAMH peE3yIbTATC
HEMPaBHIIbBHOTI'O HCNPaBHJIBHOTO
HCTIOIB30BAHHS HCTIONB30BAHNS
3arpaTsl Ha Boaa, nousa,

BOCCTAHOBIICHHE KOPMOBBIC Paznoe BozaciicTBHE
pecypcoB KYJIBTYPBI, Ha TroJei
JKHBOTHOBO,ICTBO
BOCCTAHOBHTEIbHBIH BOCCTAHOBUTC/IEHBII BOCCTAHOBHTCIBHBII
EepHUOT [IEPHOJ, HepHoOA

PucyHnoxk - 18. 3aTpaTbl Ha BHeIpeHHe TEXHOJIOTMii, 0CHOBAHHBIX HA

*cocmaeen asmopom

XUMHYIECCKOM METOEC.
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B Tabnume 2 mpencraBieHbI
UCIIOJb3YEMBIX TEXHOJIOTHH,
TEXHOJIOTUH.

NpEeUMYIIEeCTBAa M HEJOCTaTKU OCOOEHHOCTEM
B Tabmuie 3 T1OKa3aHbl pe3yJbTaThl HCIOJIB3yEeMBIX

Ta6auna 2 - Oco0eHHOCTH NPUMEHSIeMbIX TEXHOJIOTH il

Buabl HCnoJib3yeMbIX TEXHOJIOT UM

TexHoJI0TMS MeXaHHUYeCKO 00pPbHObI

TexHoJI0rHs XMMHU4YECKO 00PHOBI

Ipeumyiecrso.
Bo-nepBbIX, caMblii MPOCTON C€IOCOO
MPEIOTBPATUTH pacrpocTpaHeHue

KyCTapHUKOB KaparaHa H OTCYTCTBHE
XUMHUYECKOTO 3arps3HEHMS.

Bo-BTOpBIX, 3h(HEKTUBHOCTH
BBIMOJIHEHHON pabOThl 10 MPEKPAIICHUIO
pacnpocTpaHeHUs KyCTapHUKOB
Kaparasa, a TaKXe pe3yJbTaTUBHOCTb
METO/a.

B-TpeTbuX, HE OKa3bIBacT OOBIIOTO
HEraTUBHOTO BITHSTHHSI Ha
BOCCTaHOBJICHUE MACTOUILHBIX YTOIUM.

OTtpunartejnbHble CTOPOHBI.

Bo-nepBbIX, TOCKOJBKY KYCTapHHK
KaparaHa HMeEET MOIIHYI0 KOPHEBYIO
CUCTEMY U TBEpJble, OCTpbIC IIIHIIHI,
HEBO3MOYKHO HCKOPEHUTh U BBLIEPHYTH
BPYUHYIO.

Bo-BTOpBIX, B IOKAaThIX MOBEPXHOCTIX
M HaKJIOHHBIX Y4YaCTKaX HEBO3MOXHO
IPOBECTU MEXAaHUYECKHUI METOJ, TaK Kak
HEBO3MOXKHO  J00paThCsi  MAIlMHHO-
TPAKTOPHBIM U IPYTUM BUJAM TEXHHUKH.

B-Tperbux, KOpHEBas cucrema
KyCTapHMKAa KaparaHa pacrojoXXeHa
J0CTATOYHO TIIyOOKO M B BHUJE CETKHU, Ha
UX yJaJIeHUEe YXOAUT MHOTO CHJI, BpEMEHH
.

IIpeumyiecrso.

Bo-nepBbix, 3TOT METOT
IPUMHUTUBHBI B  HCIOJB30BAaHUM U
MMEET HU3KHUE 3aTpaThl Ha pabouyro
CuIiy.

Bo-BTOpBIX, 3¢ HEeKTUBHBIN U
OBICTpPBIN CPOK JeUCcTBUA ddeKkTa yxKe
Opy TIEPBOM HCIOJIB30BAHUU, MAJIOe
pacxoJjoBaHWE HA  NPUTOTOBIICHUE
o0pabaTbiBa€MOro pacTBOpa, BBICOKAs
SKOHOMUYHOCTbH U JOCTYITHOCTH IICHBI.

B-TpeTbuX, COpPHSKH  HOJIHOCTBIO
YHUYTOXKAIOTCA, HE OKa3bIBalOT
HEraTUBHOTO  BIIMSIHUSL Ha  IIOYBY,

MOJIHOCTBIO pa3yiaraercs, UMeeT 3-KJiacc
TOKCUYHOCTH, TMpPH HCHOJb30BAHUM HE
ABJISIETCSl ONACHBIM JJIs1 4YelloBeKa U
KUBOTHBIX. IIpumeHseTcs kO BceM
BUJAM  pAacTEHUH U YHUYTOXKAET
MHOTOJIETHUE, BPEIHBIE COPHSKH.
OTpuuareibHbIe CTOPOHBI.
Bo-nepsbIx, CIy4anHoe
pa30pbI3ruBaHMe Ha KOPMOBBIE WU
LIEHHBIE PACTEHUS MOXKET MPUBECTH K UX
YHUUTOXEHUIO.

Bo-BTOpBIX, pu CIIy4YallHOM
[IOIMAaJaHUU HAa 3€EMJII0O B OOJIBIIOM
KOJIMYECTBE, MOKET HapYLIUTh
MUKPO(hIOpY MOYBBI.

B-Tperbux, HecoOMIOCHUE TIPABUI
0€30macHOCTH  MOXET TPUBECTH K
0XO0ram yacreun Tena IpU
IPUKOCHOBEHUH, a TaKXKe K
OTPABJICHUIO.
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Tab6aunna 3 - Pe3yJbTaThl HCMOJIb3YyeMbIX T€XHOJIOTHIA

Ne Ha3zBanue Onucanue Pe3yabTartsl IIpuMmeuyanue
MeTOH0B
1 | Texnouorus, YMeHblLIEHUE U biaronaps IIpn
OCHOBAHHAas HA |IPEAOTBPALLICHUE |TEXHOJIOTMHU VCIIOJIb30BaHUNU
MEXaHHYECKOM  |pacIpOCTPAHEHUS | MEXaHUYECKOTO TEXHOJIOTUN
METOJE KYCTapHHUKOB METOJa yIaJIOCh MEXaHHYECKOTO
Kaparasa ¢ IIOJIHOCTBIO MeToaa
MTOMOUIBIO YHUYTOXHUTh HE0OXO0ANMO
BBIKAIIbIBAHUS U KyCTapHHUKHU KaparaHa. [cOOJIt0/IaTh BCE
BBIPYOKH KOpHEH | DTOT METO, XOTS U MeEpBbI
CJIO’KEH B PEAIM3ALUH, [IPEAOCTOPOKHOCT
naeT 3QpGeKTUBHBIC 178
pEe3yJIbTaTHI.

2 [Texnomnorus, VYMeHsIIeHne u C moMomIbIo ITpu
OCHOBaHHAsI Ha MPENOTBPAIICHUE | TEXHOJIOTUU HCIIOJIb30BaHUN
XUMAYECKOM pPacCIpOCTPAHEHUS | XUMUUYECKOTO METOJIA | TEXHOJIOTHH
METOE KYCTapHHUKOB OBLJIO YHUUTOXKEHO XUMHAYECKOTO

KaparaHa ¢ 90% KycTapHUKOB METO/1a Ba’KHO

WCIIOJIBb30BAaHUEM | Kaparasa. ITPABUJIBHO U

rnugocarcoaepx | Mcnonp3oBaHue 3T0ro | TOYHO

alero repOMIMAa | METOJA IBa-TPU pa3a B | COOJIIOIATh

yTeM 3aBUCUMOCTH OT I'yCTO | IO3UPOBKY,

ONPBICKUBAHUS 3apOCIINX CPOKH, IIOTOJHbIE
KYCTapHHUKOB MOXET yCJIOBUS U
npuBectd K 100% METO/IbI
YHUYTOKEHUIO. BHECEHUSI.

B pazgene “Ilpeasiaraemplie MepONPHUATHS IO TE€0IKOJOTHYECKOH OLIEHKE U
PalMOHAJIBHOMY MCII0JIb30BAHUIO NACTOMIL” PACCMATPUBAETCA OCTOSTHHOE IPUMEHEHUE
NpoGUIAKTUYECKUX W HSKOJIOTUYECKUX METOJIOB [IJIsl TMPEJOTBpAIleHUs BO3HUKHOBEHMS
r€03KOJIOTUYECKUX MPOOJEeM MOCie MPOBOIUMBIX MEpONpHUSATHH. EAMHCTBEHHON NENbio
pPallMOHAJIBHOTO ~ WCIIOJIb30BAaHUSI ~ MACTOMIIHBIX  PECypcoB  sBIsieTcs  obecrieueHue
MaKCUMaJIbHOTO MCIOJIb30BAHMS MACTOUIIHBIX PECYPCOB, YIyUIIEHHEe KOPMOBBIX KYJIBTYP,
WHBIMU CIIOBAMU, POTAITUS MACTOUIITHBIX YTOIUMA ITyTEM UX pa3/ieJICHUs M0 CE30HaM U TOJIaM.
[Tpu poraruu nmactouil HeoOX0AUMO TUIaHUPOBaTh mepeBoa 20-25% ydacTkoB macTOwuI B
PEKHUM OTABIXA WIM MO3IHETO MCIOJIB30BAHUS HA €KETOJIHOW OCHOBE. BHenpeHne nanHou
CHUCTEMBI II03BOJIUT IPEIOTBPATUTH TMOTEPIO ECTECTBEHHBIX KOPMOBBIX PAaCTEHUU U
3aCOpEHHE MaCTOUII] COPHSIKAMHU, a TAKKE MOBBICUTh UX YPOXKAUHOCTb.
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3akio4eHue

1. JIutepatypHblii 0030p MOKa3a, 4TO OCHOBHOM MPUUMHOM JIerpaalluy MacTOUIHBIX
YrOAWM SIBJISICTCS MOCTOSIHHBIN 4Ype3MEpHBIM BbIIIAaC U HEMPABHIIBHOE HCIOJb30BaHUE, a
TaK)K€ OTCYTCTBHE KOMIUIEKCHBIX MEp IO pPAlMOHAJIBLHOMY HMCIOJIb30BAHUIO MACTOMIIL.
BrlsiBiieHBI aHTPONIOTeHHbIE (PAKTOPHI, OKA3bIBAIOIINE HETATUBHOE BIUSAHKUE HA JETPaaIUIo
nactouin CyycaMmbIpCKON JTOAMHBI M HCYE3HOBEHHE €CTECTBEHHBIX KOPMOBBIX paCTEHUN Ha
ATUX TEPPUTOPHSIX.

2. 3y4yeHune TaKCOHOMUYECKHUX €IMHHI] KYCTapPHUKOB Ha TeppUTOprH CyycaMbIpCKOM
JOJIMHBI TTO3BOJIMIIO BHIIBUTH MPOM3pACTaHUE TOMHHAHTHOTO BHJa Kaparana C.aurantiaca
Koche.

3. C momomsto mporpamm ArcGIS 10.3., ArcGIS pro 3.3. ompenenena miomnanb
pacmpocTpaHeHUs KycTapHUKa Kaparana, B 2015 roxy 15266 ra, 2020 roxy coctaBuina 20316
ra u2024 rony 22594 ra, ucxo/is U3 3TOT0, B IO/l paclpocTpaHsieTcs npuMepHo Ha 569,5 ra.
C npumenenueMm maremaruueckoit mojemu depxronbscta B mporpamme MATLAB R20176
MO3BOJIMJIO OMNPEACIIUTh MHTEHCHUBHOCThH IPOIIECCOB HUX PACIPOCTPAHEHHUs Ha IUIONIA]lb
pasHy0 B 20 M? 1 poctoM B 70 cM.

4. WccnenoBaHue MPOCTPAHCTBEHHOI'O pAaCIpOCTpAaHEHUS KyCTapHHKa KaparaHa
nokazana 3((PEeKTUBHOCTh NPUMEHEHUS TEXHOJOTUM MeXaHHM4eckol OopbObl Ha Ooiiee
MOJIOTUX y4acTKaX, a TEXHOJIOTUsl C MPUMEHEHHEM XUMUYECKHX CIOCOO0B Ha MOKATHUCTHIX
yuacTtkax. [Ipu MCTOIB30BaHUS TEXHOJIOTHH, OCHOBAaHHOW Ha MEXAaHMYECKOM METOJAC HET
HUKAKOTO T€0IKOJIOTHICCKOTO BpPea, a UCIOJIb30BaHNE XUMHIECKOTO METOIa YCTAHOBJICHO,
YTO HAa OCHOBAHWH WCCJICAOBAHNA MUPOBBIX YUCHBIX XUMUYCCKUN METO] OE€3BPENICH, HO 110
MHEHHIO HEKOTOPBIX HE3aBHUCHMBIX JKCIIEPTOB, TH(OcaTOCOAepKAMNUNA TepOUIHI BpeIeH
JUTSI JTIOJICH, KOTOPBIE CTPOTO HE COOTIOJAIOT MpaBUjla UX HUCIIOIB30BAaHUS. YUUTHIBAS ITO,
OBIJIO PEKOMEHIOBAHO MCITIOIH30BaTh XMMHUYECKUN METO] Ha CKJIOHOBBIX TEPPUTOPHSIX, T
MPUMEHEHNE MEXaHUYECKOTO METO0/1a HEBO3MOKEH.
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YmanoBa Hyprus /laBier0exoBHaHBIH “CyycamMbIp 6POOHYHYH
JKaANBITTAPBIHAATBI “AJITHITaHA” 0AAJIAPBIH T€0IKOJOTUUIBIK 022J100 JKaHA ajiap
MEHEH KYPOIlYY TEXHOJOrusiiapbl” gereH remazaa 25.00.36. — re03xo/10rusi A JUCTUTH
0oroHYa reorpadusi WWIMMIEPUHUH KAHIHIATHI OKYMYIITYYJIYK 1apaKacbIH U31eHHII

aJIyy YYYH Ka3bLITaH JUCCEPTANUSCHIHBIH

PE3IOMECH

Herusru ce3znep: Cyycamblp epeeHy, JKaWbITTap, asHT, TOIOT 4YeNTep, OTOO YenTep,
C.aurantiaka Koche, ArcGIS 10.3., pro 3.3 mporpaMmManiapbl, MEXaHHKAJIBIK bIKMa, XMMHUSUIBIK
BIKMa, TIMdocaT, TepOUIIH/T, MATEMATUKAJIBIK MOJICITb.

N3nanee o0bexkTcn CyycaMblp ©OpOOHYHYH JKAMBITTAPBIHAATBl — AJIThITaHA
OamangapblHbIH Tapalyy asHTTaphbl.

U3unnee npeamern. CyycaMblp OpOOHYHIOI'Y >KAMbITTApAbIH Yy4YypJarsl adaibl,
alThiraHa OaJalbIHBIH TYPYH JKaHa >KalbLIyy asHTBIH aHBIKTOO, ajapAblH TapalyyCyH
TOKTOTYY BIKMaJIaphl, )KYPTy3YJIrOH bIKMaJlapra re03KOJOTUSIIBIK KakTaH 0aa Oepyy.

M3nnneenyn makcarbl. Cyycamblp ©pOOHYHYH >KabIT JKEpJIEpUH KanTam Oapa
KaTKaH ajThiraHa OaJaJibIHBIH TapallyyCYH YEKTO® »aHa >KOroJiyn Oapa >KaTkaH TaOWUThII
TOIOT OCYMIYKTOPYH CaKTOO, TYLIYMIYYJIYT'YH KOTOpyJlIaTyyHY HETH3/106.

N3ui1106 METOIOPY KaHA KOJIOHYJITaH anmaparbl. CyycaMbIp ©peOHYHAOTY KaNUbIT
MEWKHWHJIUTUHJIC TapalraH ajTbiraHa OamangapblH aHbikToog0 ArcGIS 10.3., pro 3.3
mporpamMmaiapbl KOJJIOHYJTaH, ajiTbiraHa 0aJalIbIHBIH JKalbUTyy JKaHa oCyyY MPOLecCH YUYH
MATLAB nporpammaceiaaarsl @epxrojibcT MOACTH KOJIOHYJTY, alThiraHa OamayiiapbiH
a3aiiTyy ’KaHa TapalyyCyH TOKTOTYYy YYYH MEXAHUKAJIbIK >KaHAa XUMHSUIBIK bIKMaslapra
HETU3JICIITEH TEXHOJOTUsIaphl KOJAOHYJIAY >KaHa anap/blH THUTW3ME€H TAaaCUPUHUH
HATBINKATYYTyTy aHBIKTAJIJIBI.

AJIBIHTAH HATBIKAJap kaHa winMuil kaHbLIbITBI. ArcGIS 10.3., ArcGIS pro
3.3., mporpamMMachiH KoJIIoHyy MeHeH CyycaMblp ©pOOHYHYH >KalbITTapbIHIaTbl alThITaHa
OafanapblHBIH MEWKUHIUKTE 23JIETE€H asHTTapbl *aHa MacimTadaapbl OUPUHYM KOy
aHbIkTaNIbl; CyycaMblp ©pPOOHYHIOTY alThilraHa OaJaliIapbIHBIH TeorpaduUsIIbIK Tapalyy
KaHa ecyy mnpouecctepuH aHblkToO YuyH MATLAB nporpammaceinna @epxronbCT
MaTeMaTUKaJIbIK MOJETU OUPUHUM KOy KOMAOHYIAYy; Cyycamblp KaWbITBIH KamnTaraH
alThiraHa OaJalJapblHBIH TapalyyCyYH TOKTOTYY bIKMalapbl aHBIKTAIbl; AJIThITaHA
OamangapblHBIH TapallyyCyH TOKTOTyyna TiMdocar KypamblHa KHUPTeH TepOUuliuIInH
KOOTICY3 ©JYOMYH KOJJOHYYy OHPUHYM KOy CYHYIITauabl. MeXaHHKalblK bIKMara
HETU3/ICITeH TEXHOJIOTHUS T€OIKOJIOTHSIIBIK JKaKTaH 34 KaHJal 3bIsH allbIll KeJIOeHT, OUpOK
AKOHOMHMKAJIBIK KaKTaH KOIIyMYa YbITBIMIAP/AbI TaJlall KbUIAT, ajl SMH XUMUSJIBIK bIKMaaa
ridocat KypaMbIHa KUPTeH TepOUIIUIIN KOIOHYYHYH 3bITHAYYIYTY TYypaayy ap KaHjai
OM-MUKUpIIepTre OalIaHBIITYY, aHbI )KaHTAWBIHKBI )KEpJIEpIe TaHa KOJIJIOHYY CYHYIITAaJJIbI.

Koaaonyy 6oroH4a cynymrap. AntbiraHa 6a1anapblHbIH TapadlyyCyH TOKTOTYYTa,
3BISIH aJIBINT KEJIT€H, TOIOT KaTaphl KOJJAOHYJI0AaraH oTo0 ©CYMAYKTOP MEHEH KYpellyyre
MYMKYHJIYK O€per.

Koagonyy tapmarel. JKallbIT JkepjepuH Tyypa, capamKajiayy KOJIOHYYra,
CUCTEMAJlyy Kawyra, TOIT OCYMAYKTOPYHYH OHIYPYMIYYJIYTYH KOTOpyJaryyjaa
KOJIJIOHYJIAT. ~
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PE3IOME

auccepranuu YManoBoii Hyprussl laBiieT0eKOBHBI HA TEMY:
«I'eodKkojI0rNYecKasi OLEHKA U TEXHOJIOTMM 00pbLObI ¢ KycTapHukamu «Kaparanay
Ha nactoumax CyycaMbIpCKoOii T0JMHbD) HA COMCKAHME YYeHOH cTeneHu
KaHIUIATa reorpadpuyeckux Hayk no cnenuajabHocTu 25.00.36. — reosxkoJiorust

KiroueBnle ciioBa: CyycampIpcKas T0JIMHA, TACTOMUIIA, TUIOIIA b, KOPMOBBIE TPABBI,
copusiku, C.aurantiaka Koche, nporpamma ArcGIS 10.3., pro 3.3., MeXaHUYECKUI METO/I,
XUMHYECKUI METOI, Irdocar, repOuua, MaTeMaTHYeCcKasi MOZETb.

O0beKkTOM HMCC/IeI0BaHMs. Apeall pacIHpOCTpaHEHHsT KYCTapHMKOB KaparaHa Ha
nactouiiax CyycaMbIpCKOM JIOJIMHBI.

IIpeamer ucciaenoBanus. Tekyiee cocrosinue nactouil CyycaMmbIpCKON TOJIMHBI,
ONpejieNieHre BUJA U TUIONIAJAM PACTIPOCTPAHEHMS] KyCTapHUKa KaparaHa, MeETOJIbI
OCTAHOBKH MX PacIpOCTpaHEHUsI, TEOIKOJIOTUYECKasl OIlEHKA MPOBOJAMUMBIX METOJIOB.

Heabto ucciaenoBanusi. [IpenoTBpaTuTh pacnpocTpaHEeHUs KYCTAPHUKOB Kaparasa,
nokpeiBaroniero nactouiia CyycambIpcKOW JOJMHBI W COXPAHEHUE HCUE3AIONINX
€CTECTBEHHBIX KOPMOBBIX KYJIBTYP, TTOBBIIICHUE UX YPOKAMHOCTH.

MeToabl mucciieloBaHMA M HMCHOJb3yemble ammapatbl. [lpu ompeneneHun
iomaaen nactoumy CyycambIpCKOM JOJMHBI UCTONIb30Baiack mporpammsl ArcGIS 10.3.,
pro 3.3. ans mpoliecca pachpoCTpaHeHUsT M TEMIIOB pOCTa KyCTapHHKa KaparaHa Obuia
npUMeHeHa MmareMaThueckas wMonenb @epxronbcta nporpamma MATLAB, s
YMEHBIIIEHUS] U TIPEIOTBPAILCHHS] PACIPOCTPAHEHHsI KYCTapHUKOB KaparaHa MpUMEHEeHa
TEXHOJIOTHs, OCHOBaHHAs HAa MEXaHWYECKMX M XHMHYECKHX METOJaX, W OmpeiesieHa
3¢ (HEKTUBHOCTH UX BO3ICHCTBUSI.

IHosry4yeHHbIe pe3yJbTaThl M HOBU3HA. BriepBrie ¢ nmoMonipto nporpamm ArcGIS
10.3., ArcGIS pro 3.3. ompezdeneHbl peajgbHbie TPOCTPAHCTBEHHBIC IUIOMIATU U
MacmTabbl pa3BUTHSA BPEAHBIX JUKOPACTYIIUX KYCTAPHHKOB KaparaHa Ha MacTOMIIAax
CyycaMmbIpcKOW JTOJIUHBI; BriepBble [Jie WMUTAIMd WHTEHCHUBHOCTU TPOIECCOB
reorpau4ecKoro pacrnpoCcTpaHEHUs M POCTa KyCTApHUKOB KaparaHa Ha MacTOUIIHBIX
tepputopusix ~ CyycaMbIpCKOW  JIONMMHBI ~MPUMEHEHa MaTeMaThueckas MOJIeNb
®epxronbera B mporpamme MATLAB R20176; Onpenenensl MeTOABI PEAOTBPAIICHUS
pacmpocTpaHeHHs] KyCTapHUKa KaparaHa Ha TeppuTopuu CyycaMbIpCKOW JIOJIMHBI,
BriepBrie manbl peyIoKeHUs 110 TPUMEHEHNT0 0€30MMaCHBIX 103 XUMHYECKUX BEIICCTB,
B YacTHocTH  mudocarcoAepkamx  repOUIMIoB,  4YTOObl  MPEAOTBPATUTH
pacmpocTpaHeHHs] KyCTapHUKa KaparaHa; TexHOJorus, OCHOBaHHAs HA MEXaHUYECKOM
METO/Ie, HE HAaHOCUT HHUKAKOI0 T€0’KOJIOTMYECKOTO BpeAa, OAHAKO OH COMpPSHKEH C
JIOTIOJTHUTEIPHBIMA 3KOHOMHUYECKUMH HU3JIEP)KKaMU, a B XUMHUYECKOM METOJE H3-3a
pa3HBIX MHEHUN O BPEAHOCTU MPUMEHEHHS repOuImia, coaepxkainiero rimdocar, ObII0
PEKOMEHIOBAHO UCIIOIH30BATh €r0 CKIOHOBBIX y4acTKaX.

PexoMenaanuu nmo ucnoJib3oBaHuio. [103BoNIsIET OCTAaHOBUTH PacHpOCTpPaHEHUS
KyCTapHUKOB KaparaHa U OOphObl C HECHEJOOHBIMU COPHSKAMH, HAHOCSIIUMHU BpPEI
[MaCTOMIIIAM.

Obnact, npumeHenusi. [IpumeHsieTcss 1711 TPABUIBHOTO W PallMOHAIBHOTO
WCITOJIb30BAHUS MACTOUIIHBIX YTOIUHA, CHCTEMAaTHYECKOTO BBITIaca CKOTa W IMOBBITIICHUS
YPOXKAHHOCTH KOPMOBBIX KYJIBTYD. -
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RESUME

Of the dissertation of Umanova Nurgiz Davletbekovna on the topic:
""Geoecological assessment and technologies for the control of the Caragana shrubs on
the pastures of the Susamyr valley' for the degree of Candidate of Geographical
Sciences in the specialty 25.00.36. — Geoecology

Keywords: Suusamyr Valley, Pastures, Area, Forage grasses, Weeds, C.aurantiaka
Koche, Program ArcGIS 10.3., pro 3.3, Mechanical Method, Chemical Method, Glyphosate,
Herbicide, Mathematical Model.

The object of Study. The distribution are of caragana shrub in the Pastures of the
Suusamyr valley.

The subject of study. The current state of pastures of the Suusamyr valley, the
determination of the type and area of distribution of the caragana shrub, methods of stopping
their distribution, geo-ecological assessment of the methods used.

The purpose of the study. Develop methods of combating the caragana shrub spreading
on the territory of the pasturelands of the Suusamyr valley and the preservation of endangered
natural forage crops and increasing their yield.

Research methods and technologies used. During determining the pasture areas of the
Suusamyr Valley, for the process of spreading and growth rates of the caragana shrub was
used the ArcGIS 10. 3., pro 3.3. program, for the control applied to reduce and destroy the
caragana shrubs used the mathematical model of the Ferhulst MATLAB program, For
reducing and prevention of increasing area distribution of caragana the Technology based
on Mechanical and Chemical methods, and the effectiveness of their impact.

Scientific novelty. First time using ArcGIS 10.3., pro 3.3. for the Occupied Areas and
were determined the Extent of the spread of caragana shrubs for the Pastures of the Suusamyr
Valley; first time using the Mathematical Model of Ferhulst of the MATLAB program, were
determined technologies for mechanical and chemical destruction for processes of distribution
and growth rates of caragana shrubs in the Suusamyr Valley, proposed; Methods for
preventing the spread of caragana shrubs in the Suusamyr Valley were determined; For
the first time, proposals were given for the use of safe doses of chemicals, in particular
glyphosate-containing herbicides, to prevent the spread of caragana shrubs; The
technology based on the mechanical method does not cause any geoecological harm, but
it is associated with additional economic costs, and in the chemical method, due to
different opinions on the harmfulness of using a herbicide containing glyphosate, it was
recommended to use it on slope areas.

Recommendations for use. Allows to stop the spread of caragana shrubs and helps
to eliminate inesculent plants species and weeds which also harm pastures.

Scope of application. It is used for the correct and rational use of pasture lands,
systematic grazing of livestock and increasing the yield of forage crops.
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