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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYyanbHOCTb TeMbl. Poccusi — OIMH U3 MUPOBBIX JMAECPOB MO ILJIOIIATU
TOp@AHBIX OOJIOT U 1O MaciTabam ux ocyuieHus. OOmas mwiomaab 3aperucTpu-
POBaHHBIX OCcyIIeHHBIX TOphsiHUKOB B PD npeBsbimiaer 5 mutH ra. B cBs3u ¢ u3me-
HEHUSIMHU B 3KOHOMHUYECKON CUTYyallny OOJIBIIMHCTBO JTOOBIBAIOLINX TOP( MpeI-
IpUSITUNA 00aHKPOTHIIOCH, U OCYLICHHBIE 3eMJTH 3a0pOIICHBI M 3apacTaloT TpaBsi-
HUCTOU U JPEBECHO-KYCTAPHUKOBOW PaCTUTEIBHOCTBIO. Y Ka3aHHOE, B COUETAHUH
C U3MEHEHUSAMHU KJIMMAaTa B CTOPOHY apUIU3ALMH, PE3KO MOBBIIIAET BEPOSITHOCTD
pa3BUTHS HU30BBIX MPUPOTHBIX MOXKAPOB B TOPQSHBIE.

CymecTBytomye crnocoobl TYHMIEHUS TOPQSHBIX MOXKAPOB UYPE3BBIUANHO
TPYJOEMKH U MaJo3(P(PEKTUBHBI, UTO CO3JAET PEATbHYIO YTPO3y CO CTOPOHBI TOP-
(bsIHBIX TIOKAapPOB IKOJIOTHU PETUOHOB, 00BEKTAM IKOHOMHKH, UMYIIIECTBY TPax-
JlaH U HaKOHEll, YTO HauboJjee BayKHO, 3I0POBBIO U KU3HU HACETICHUS.

VYKka3zaHHOE CBUAETEIBCTBYET O HECOMHEHHON aKTyaJIbHOCTU COBEPILEH-
CTBOBaHMsI CIOCOOOB TYLIEHUS TOP(PSHBIX MOXKAPOB C LIEIBI0 UX ONEPATUBHOU
JUKBUJAIUA 1 MUHUMH3ALUA HETATUBHBIX MOCIIEICTBUM.

CreneHp pa3pabOTaHHOCTU TEMbl HcclefoBaHui. Jluteparypa mo mpo-
0JieMe TYIIEHUS JIECHBIX TOKAPOB B LIEJIOM U TOP(DSIHBIX MOKAPOB, B YACTHOCTH,
HAaCUYUTBIBAET THICAYM PAOOT, BHITOJHEHHBIX KaK B HAILIEH CTpaHe, TaK U B CTpaHax
OJIMYKHETO U JalbHEro 3apyoexbs. OHAKO, HECMOTPS Ha BBINOJIHEHHBIE UCCIIE-
JIOBaHUs, COBEPIICHCTBOBAHUE CIIOCOOOB TYIICHHS W MPOTHUBOIOXAPHOW TEX-
HUKH, HE yJ1aeTCs AK€ CO3/1aTh TEHICHIIMIO K COKPAIIEHUIO KOJTMYECTBA IPUPO/I-
HBIX I10KapOB ¥ NPOUICHHOW UMM Tutomaau. [ Ipumensaemelie B HacToOsIEE BpEMS
CHOCOOBbI TYHIEHHUS] TOPQSHBIX MOKAapOB TPYI03aTPATHBI U Maslod((EKTUBHBI.
YKa3aHHOE ONPENEINIO HAITPABICHUE UCCIIEJOBAHNM.

Juccepranys sIBASETCS 3aKOHYEHHBIM HAyYHBIM HCCIIEI0BAHUEM.

Llens u 3amaumn uccnenoBanui. Llenpro nccinenoBanus sABISIETCA paspa-
0OTKa MpeaJIOKEHNUN M0 COBEPIIEHCTBOBAHUIO TYIIECHHUS JECHBIX TOPPSAHBIX I1O-
KapoB Ha OCYLIEHHBIX 00JIOTaX C UCIOJIb30BAHUEM MOATOIICHUS! OYaroB TIICHUS
U TIOAbEMA YPOBHS TPYHTOBBIX BOJ.

B npouecce paboThl MO TOCTHXKEHUIO MOCTaBICHHOM 1IeJId pelIaIuCh Clie-
TYIOIINE 3aa4Hu:

- aHAJIM3 CYIIECTBYIOIIMX CIIOCOO0B TYIIEHUS TOPPSHBIX MOXKAPOB;

- aHaM3 crienu(puKu O0JI0T, OCYIIEHHBIX Mo (ppe3epHyro 100bIYy TOpdha;

- aHaJIM3 CIIOCOOOB OOHAPYKEHUS U 00CJIEIOBAHUS JIECHBIX TI0KAPOB;

- OLICHKA BIJIMSHUS YPOBHS MOATOTOBICHHOCTH U MOTHBAIlUU YYACTHUKOB
TylmieHus TOPGSHBIX MOKAPOB HA PE3YNIbTAT PadoT;

- u3ydeHue 3PHEeKTUBHOCTH TYIICHHS TOPPSHBIX MOKAPOB MOITOTUICHUEM
OYaroB TJEHUS U MOJJbEMOM YPOBHS IPYHTOBBIX BOJ;

- pa3zpaboTKa NpeI0KEHUN IO COBEPIICHCTBOBAHUIO TYIIEHUS TOPHSIHBIX
M0KapOB Ha OCYIICHHBIX 0OJIOTaxX.




Hayunas HoBu3Ha. BrepBble npoaHanu3upoBaHa 3QQEKTUBHOCTb TYIE-
HUSl TOP(SIHBIX MOXKApOB C UCHOJIb30BAHUEM MOJATOIUICHUS OYaroB TJICHUS U
IIOIbEMA YPOBHSI TPYHTOBBIX BOJ; ONIPEIEIICHBI KpUTUYECKUE YPOBHH IPYHTOBOM
BOJIbI M BIQKHOCTU TOop(a /Il OCTAHOBKH Pa3BUTHS 0YAroB TIEHUS IPU JECHBIX
TOp(DAHBIX TOXKAPAX; MPOAHATUZUPOBAHBI Pa3IMUHbIE CLIOCOOBI OOHAPYKEHUS U
oOcieroBaHus TOPPSHBIX MOXKAPOB; 3aQUKCUPOBAHA POJIb KUZHEACATEIBHOCTH
000pOB B MOTEHIIUATIHLHON TOPUMOCTH OCYIICHHBIX TOP(HSIHUKOB U MPH OpraHU3a-
IUU JTUKBUJAIUN TOP(DSHBIX MokapoB. OmnpeesieHbl YCIoBUS U CTaAuu Topdsi-
HBIX MT0KapOB, MPH KOTOPHIX MPUMEHEHUE METOI0B TOTOIICHHS HanboJee KO-
HOMMYECKHU IieJiecooOpa3Ho. BriepBble mpoaHanu3upoBaHO BIMSIHHE KOMIIETEH-
MM 1 MOTHBAlMU YYaCTHUKOB Ha PE3yJIbTATUBHOCTb TYIIEHUS TaAKUX CIOKHBIX
MI0’KapOB KaK MHOI00YaroBble TOP(SHBIE.

Teopernyeckas u mpakTryeckast 3Ha4MMOCTb. [IoaydeHHbIE B XO€E UCCIIe-
JIOBaHUM MaTepuabl pacIIupsiOT COBPEMEHHBIE 3HAHUSA O clieUU(UKe TYHICHUS
TOP(DSHBIX MOXKAPOB HAa OCYLIEHHBIX IJIOIIAAsIX. BbIoiHEHHas OLIEeHKa SKOHOMH-
YeCKOM 11eJ1eCO00pa3HOCTH U 3PPEKTUBHOCTU TYUICHUS TOP(PSAHBIX MOKAPOB Ha
Pa3INYHBIX CTAINAX UX PA3BUTHS IO3BOJISET ONTUMU3UPOBATH CPOKH U MOXOIbI
C LEJIbI0 YCKOPEHUS JINKBUJAUUU U MUHUMU3ALMY 3aTpaT Ha TYLICHUE, a TAKXKe
COKpaleHUs NMPUYUHAEMOro yiiepoa. OnpeaeneHbl cnocoObl OLEHKH (METOAUKU
pac4y€ToB) HEOOXOAUMBIX 00OBEMOB BOJIBI JIJISl JIMKBUJALUU TOP(MSHBIX MOXKAPOB
METO/IOM MOATOIJIEHUS! U HEOOXOIMMOT0 BPEMEHU ISl TAKOTO TYIICHHUS.

[Tomy4yeHHbIE B X0/1€ UCCIEAOBAHMI JIaHHBIE UCIIOJIb30BaHbl IPH TYIIEHUU
TOp(AHBIX MOKAPOB HA OCYHIEHHBIX 00J0Tax B MockoBckoil, CMoneHckou, MBa-
HOBCKOM, CBepuioBckoil, OMckoii, JIenuHrpanackoi obnactsax, peciyonrke by-
PATHS, a TAKXKE BOLIM B KYPCBI JIEKIHM /U1 OakanaBpOB U MarkCTPOB HallpaBiie-
Hus 35.03.01 u 35.04.01 «JlecHoe nenoy, mporpaMMBbI MOBBIICHHS KBaIU (rKa-
1 «PyKoBOOUTEND U CIIEUAIIACT TYLIEHUS JIECHBIX MOKapoB», «PykoBoauTeb
TYIEHUS! KPYITHBIX JECHBIX MOKapOB» (MMEIOTCS CIIPAaBKU O BHEIPEHUH ).

Pe3ynpTaTel HAy4YHOr0 HCCIENOBaHUS UCIIOJIb30BaHbl OTIEJIOM JIECHOM IH-
posoruu ®BY BHUNJIM nipu pa3padoTke HaydHO 000CHOBAHHBIX MTPEIOKEHUN
10 BHECECHHMIO M3MEHEHNI B HOPMaTUBHO-TIPABOBBIE AKThI, PETYJIUPYIOIIUE TyLIe-
HUE JIECHBIX MOKapoB. B 4acTHOCTH, HCTIOIB30BaHBI 1151 000CHOBaHUSA (OPMYITH-
poBOK 11.84 IIpaBuiI TylIeHUS JIECHBIX N0KAPOB, YTBEPKACHHBIX [[pukazom Mu-
HUCTEPCTBA MNPUPOJHBIX pecypcoB W 3kosiorun Poccuiickoir denepanuu OT
01.04.2022r. Ne 244 (umeetcsi cripaBka O BHEApEeHHH). BriepBbie yCTaHOBJIEHBI
TaKle HOBbIE MTOJIHOMOYHS 111 PYKOBOJUTENS TYIIEHHUS JIECHOTO TOP(HSIHOIO M0-
’apa Kak CO3JaHHe BPEMEHHBIX BOJOMCTOYHUKOB BOJIM3U MOXKapa, MPOBEACHUE
MEPOIPUATHHN 110 YAECPKAHUIO BOJBI B OCYIIMTENBHBIX KaHaJaX MyTeM CO3/IaHHUs
BPEMEHHBIX HEKAIUTAJbHBIX NEPEMbIYEK (IUIOTHH), MPEMSATCTBYIOIIMX CTOKY
BOJIbI, C LIEJIBIO MOATOIUIEHUSI O4aroB TOPEHMS, MOBBIIEHUS] YPOBHS TPYHTOBOM
BOJIbI HA TOPSIIIIEM YHYACTKE U HA IPUMBIKAIOIINX K HEMY TEPPUTOPUSX, & TAKKE C
LEIbI0 CO3JaHUSI BOJOUCTOYHUKOB, IPUTOAHBIX IS TYLICHHS I1OXKapa.




MeToi0JI0rUs U METOJIbI MCCIIe0OBAaHUN. MeTOoIM4YeCKOW OCHOBOM BBINOJI-
HEHHBIX UCCJIEIOBAHUM SBIISIETCS aHAU3 pabOT OTEUECTBEHHBIX U 3apyOEIKHBIX
aBTOPOB IO TYUICHUIO TOPPSHBIX MOokapoB. [Ipu cOope mareprana UCHOIb30Ba-
JIUCH JIMYHBINA ONBIT TYHIEHUS TOPSHBIX TT0KapoB, a Takxke 'OCTsI u MeTonuKHwy,
pUMEHSIEMBIE TIPU BBITIOJIHEHUH TTO00HBIX uccienoBanuil. [Ipu anamuze u 00-
pabOTKE SKCHEPUMEHTAIIBHBIX MATEPUANIOB HCMOJIb30BAHBI TPAJAUIIMOHHBIC
Hay4YHO-O0OOCHOBAaHHbBIC METOJAMKU IO JIECOBOJCTBY, JICCHOW Takcalluu, JIECHOM
MAPOJIOTUHU U TUAPOJIECOMETUOPALIIH.

[IpennoxxeHusi, BRBIHOCUMBIE Ha 3aIIUTY:

- pe3ynbTaThl aHaau3a 3h(HEKTUBHOCTH COBPEMEHHBIX CIIOCOOOB OOHapy-
YKEHUS U TYIICHUS JIECHBIX TOP(SHBIX TTOKAPOB;

- KPUTHUYECKUE YPOBHHM TPYHTOBOM BOJIbI M BIAXHOCTH Topda s ocTa-
HOBKH Pa3BUTHS 0YAroB TJICHUS MPU TOP(DSHBIX TOKapax;

- METO/IMKA pacy€Ta HEeOOXOAUMBIX 00BEMOB BOJIBI JJIS JIMKBUIALIUUA TOP-
GbsiHOTO TO’Kapa METO0OM MOATOIIICHUS;

- IPEJIOKEHUS TI0 COBEPIIICHCTBOBAHUIO TYIICHUS JIECHBIX TOPQSHBIX T10-
’KapoOB HA OCYIIIEHHBIX 00JIOTaX.

CremneHb JIOCTOBEPHOCTH M anpobarus pe3ysbratoB. OO0CHOBAaHHOCTh U
JIOCTOBEPHOCTh PE3YJIbTATOB HCCJICAOBAaHUN MOATBEPKAACTCS 3HAUUTEIIBHBIM
00bEMOM SKCIIEPUMEHTAIIBHBIX MaTE€PUAJIOB, MOJYYEHHBIX MPU HEMOCPEACTBEH-
HOM JIMKBUAAIIUU TOP(PSHBIX MOKAPOB HA OCYIIICHHBIX U HE OCYIIEHHBIX 00JI0TaxX
C coOJIo/IeHneM anpoOUPOBAHHBIX HAYYHO-00OCHOBAaHHBIX METOAMK MX cOopa U
00paboTKH.

OcCHOBHBIEC TOJIOXKEHUS U PE3YJIbTAThl UCCIICIOBAHUN JOKIAABIBAINCH U
00CYXX1alTuCh HAa MEXKIyHAp. HAYY.-TIPAKT. KOH(. «JIecHOM KOMILJIEKC: COCTOSIHUE
U niepcnekTuBbl pazBuTus» (bpsack, 2023); Hayu.-ipakT. KOHD. «AKTyaabHbIE
BOIIPOCHI TA€KHOT'O U IPUTYHIPOBOIO JIECOBOJICTBA HA €BPOIIEUCKOM ceBepe Poc-
cum» (Apxanrenbck, 2023), Beepoc. Hayu.-nipakT. KoH(]. «Pa3ButHe cucteMsl je-
COY4eTHBIX paboT u siecoynpasienust B Poccun» (Ilymkuno, 2023); XV mexny-
Hap. Hay4.-TeXH. KOH}. «I(PPeKTUBHBIN OTBET HA COBPEMEHHBIE BBI3OBHI C yUe-
TOM B3aUMOJEHCTBHS 4Y€JOBEKAa M IMPUPOJbI, YEIOBEKAa M TEXHOJIOTHUMH: COIU-
aTbHO-2KOHOMUYECKHE U DKOJIOTUYECKUE MPOOJIeMbI JiecHOT0 komIuiekca (Exare-
punOypr, 2024); XX Bceepoc. (Hau.) Hayd.-TexH. KOH}. «HayuyHoe TBOpUyeCTBO
MOJIOJIEKH — JJecHOMY KoMIuiekcy Poccumn» (ExatepunOypr, 2024).

JInyHBIM BKJaJ aBTOpa. ABTOpP NMPUHUMAJ HEMOCPEACTBEHHOE y4acTHE B
MOCTAHOBKE IIEJIM U 3aJ1ay UCCJEA0BaHus, BHIOOpE METOAUKHU paboT, cOope IKC-
MEPUMEHTAIBHBIX MaTepUaoB, UX 00pabOTKe, aHAIM3e U anmpoOallK MOJTyYeH-
HBIX pe3yJbTATOB, a TAK)KE HAITMCAHUU CTaTeH, MOATOTOBKE aBTOpedepara u auc-
CepTaluu.

CooTBETCTBHE OUCCEePTALMK MMACTOPTY HAYYHOU cnernuanbHocTu. [IpuBe-
JIEHHBIC B JUCCEPTAIlMU U aBTOpedepare MaTepuaibl COOTBETCTBYIOT MaCOPTY
cnenunanbHocTh 4.1.6 «JlecoBeaeHue, JIeCOBOJICTBO, JIECHBIE KYJIbTYPHI, arpoJie-
COMEIMOpALIMs, O3€JICHEHUE, JIECHAs: MUPOJOTHS W Takcauus»: m. 35 Mertojsl,




CHOCOOBI, TAKTHKA, TEXHUYECKUE U MHBIE CPEJICTBA TYLIEHUS JIECHBIX [10KAPOB;
1. 36 - HeraTUBHbIE TIOCIIEICTBUSA JIECHBIX MOKAPOB. MeTOAbI UX OLIEHKHU U YCTa-
HOBJICHUSI.

OCHOBHOE COJEpKaHUE TUCCEPTALUU HU3JI0KEHO B 17 OmyOIMKOBaHHBIX
Hay4yHBIX paboTax, B TOM 4Mciie 7 cTaTeil B )KypHajiax, pekoMeH1oBaHHbIX BAK
PO.

Crpykrypa 1 00beM auccepraimu. Jluccepranusi COCTOUT U3 BBEJACHUS, 5
TJIaB OCHOBHOTO TEKCTa, 3aKJIF0OUEHUS U IByX IpuiiokeHuit. bubnmuorpapuyeckuit
CIIMCOK BKJItO4aeT 151 HaumeHoBaHue, B T.4. 25 HA UHOCTPAHHBIX SA3BIKaxX. TekcT
u3N0KeH Ha 187 cTpaHuiax, NpowLTIocTpupoBaH 7 Tabnuiamu u 30 pucyHKaMu.

OCHOBHOE COJAEPXAHUME PABOTbI

1. Buabli 60J10T, cClIOCOOBI HX OCYHIEHUS U MOCJIEACTBUS
npeKpameHus 1006141 Topda

bosiora ABIAOTCS CIIOKHOM 3KOJIOTMYECKOW CHCTEMOW, XapaKTEpPU3YIO-
nieiicss M30bITKOM BJIaru, HEJOCTATKOM KHUCJIOpoJia U Top(oHakorieHneM. 3Ha-
YUTEJIIbHOE MHOTOOOpa3re 00JI0T YCIOBHO MOXKHO pacIpeesiuTh Ha TP OCHOB-
HBIX BHJIA: BEPXOBbIC, HU3WHHBIE M TepexoaHble. [t kaxkmoro Buaa 060JI0T Xa-
paKkTepeH CBOW THIT BOJHOTO MUTAHHWA, a TAKKE COCTAB KHBOTO HAITOYBEHHOTO
MTOKPOBA.

OtmeuaeTcs, 9To cocTaB Top(da BO MHOTOM OIPEACIISIET €ro TEIIOMPOBOI-
HOCTb, 30JIbHOCTh U TUII TOpeHus (TiieHus1). B xoze 3Bostomu 0010Ta MEHSIIOTCS.
OOBIYHO HaAIpaBJICHUE PA3BUTHS UACT OT HU3WHHBIX K O0jIee OCTHBIM 10 XUMU-
4ecKoMy cocTaBy Topda BepxoBbIM 00510TOM. OcyrieHue 007I0T MPOU3BOIUTCS C
1[eJIbI0 3ar0TOBKU Top(a Kak TOIIMBA M OpraHuydeckoro yaoopenus. CoraacHo
XUMHUYECKUX U OOTAaHMYECKUX MCCIIeIOBaHUN TOpd Kiaccupuiupyrot Ha 26 BU-
n0B, Bxoasuwmx B 12 rpynn (Pomanos, 1961).

O6m1as oAk OCyeHHbIX TOPGSIHUKOB B Poccuu mpeBbIIaeT S MITH ra.
OcyiieHue 60J0T TMPOU3BOAWIOCH PA3HBIMU CIOCOOAMM: KapbepHBIM, THAPO-
HaMBIBHBIM 1 (ppe3epHbIM. [Ipu 3ToM nocnennuii criocod gomuanpoBai. OIHaKo
B KOHIIE XX cTOoNeTHsi OOJNBIIMHCTBO A00OBIBAIOIIMX TOP(] MpeanpusaTuii 00aHk-
potwiiock. [Ipu 3TOM y4eT 0eCX03HBIX OCYIICHHBIX TOP(MSHUKOB B HACTOSIICE
BpeMs MTPAKTUYECKH HE BENETCS, a MAaTEPHAIIBI TI0 OCYIITUTEIHHOM METHOPAINH
yTepsHbl. VIMEHHO ocylIeHHBIe 3a0poIIeHHbIe 0010Ta MPEACTABISIOT HANOOIhb-
IIYI0 OMACHOCTh C TOYKW 3PEHUS BO3HUKHOBEHHUS TOP(DSHBIX MmokapoB. YacTh
YKa3aHHBIX OCYIICHHBIX 0OJIOT MOCTETICHHO BO3BPAIACTCS B MCXOIHOE COCTOS-
HUE, Y€MY BO MHOTOM CIIOCOOCTBYIOT 600pBI, (hopMupyrole OOMUPHBIE MO/I-
TOTUICHHBIEC TEPPUTOPUU HA PaHEE OCYIICHHBIX TOP(DSIHBIX 00JIOTaX.

HecMoTpst Ha 3HaUMTENHFHOE KOJMYECTBO MyOIUKAIH 110 MpobdiieMe ocy-
IICHHBIX TOP(QSHUKOB, MOCJE MPEKpaIieHus: 100buu Topda, MHOTHE BOMPOCHI
OCTAIOTCSl HEPEIIEHHBIMHU.



2. CocTosinue npo01eMbl JIECHBIX TOP(PAHBIX MOKAPOB

TopdsHoii nmoxap siBisgeTcsa cuenupUUIEecKUM BUIOM 10Kapa, TPEOYIOLINM
OTJIMYHBIX OT JPYTUX BUAOB IIOKAPOB CIIOCOOOB TyllIeHUs. B pe3yibTare TieHus
Top(ha mpu HeJOCTAaTKE KUCIOpOo1a B aTMOC(hepy BEIOPACHIBAIOTCS MPOTYKThI He-
IIOJIHOTO €r0 CrOPaHus, YeM HAHOCUTCSI OTPOMHBIN IKOJIOTMYECKUN BpEH OKpY-
JKAIOIIEH Cpele W CO3JAETCS peayllbHas yrpo3a Uil 310pPOBbs, MMYLIECTBA U
YKA3HU HACEIICHUS.

Hecmotps Ha mpeanpuHuMaemMsble YCHINS, JJIsI MHOTMX POCCHUMCKHX PEru-
OHOB HE HaOIIOJaeTCs JAaKe TEHICHIIMHM K COKPAIICHUIO KOJTMYECTBA TOPPSIHBIX
II0’KapoB U MPOMAEHHON MMH Iutomaau. Hanporus, n3MeHeHue Kiumara B CTO-
POHY apHAHM3alUU NPHUBOJUT K YBEIUYEHHUIO BEPOSITHOCTH PA3BUTHS HU30BBIX
JIECHBIX II0KapOB B TOP(SHBIE, YTO HAIJIAIHO MOATBEPKIAETCS JaHHBIMU, MPU-
BEJICHHBIMU B Ta0mu1e 1.

Tabmuua 1 — KonnyecTBo M III0IMa b JIECHBIX MOKapOB HA TEPPUTOPUU

necHoro ¢gonaa CeepoBckoit o0actu 3a nepuoj ¢ 2012 o 2023 rr.
I'on KonmyecTBo noxapos IIpoiineHHas oruem miomanb
Oobee, B TOM uucie Toppsaubix | OOmas, ra | B ToM yuciie TOphSIHbIX

IIT. IIT. % ra %

2012 1093 3 0,27 2199116 0,82 0
2013 421 8 1,90 847473 9,66 0,001
2014 480 4 0,83 966720 20,7 0,002

2015 200 0 0 403000 0 0
2016 607 9 1,48 1223712 6,51 0,001

2017 304 6 1,97 613168 2,08 0
2018 378 5 1,32 762804 33,16 0,004

2019 236 2 0,85 476484 0,55 0
2020 423 7 1,65 854460 154,72 0,018
2021 1185 79 6,67 2394885 582,99 0,024
2022 627 58 9,25 1267794 131,92 0,010
2023 1030 101 9,81 2083690 6387,97 0,307
Cpennee 582,0 23,5 4,04 1174442 610,92 0,052

N3 matepuanos tabin. 1 caexyer, uto, eciu a0 2020 r. 101 JECHBIX TOP-
bsHbIX TT0kapoB He npesbimana 2,0 %, To B 2023 1. ona coctaBuia 9,81 %. Ana-
JIOTUYHAsi 3aKOHOMEPHOCTh HaOJI0/IaeTCa M MO IO TOPPSHBIX MOXKapOB.
Tak, ecnu 10 2020 r. momaas Top@PsHBIX MokapoB He npesbiaia 33,16 ra, To
B 2023 r. oHa coctaBuia B jiecHOM doHae CrepayioBckoi odnactu 6387,97 ra.

[Ipu 3TOM, Haie Bcero TopQsHbIE MOKaAPhI B MOCIEAHUE TOAbl XapaKTepH-
3YIOTCSI KaK MHOTOOYaroBbl€, YTO CYIIECTBEHHO 3aTPYAHSIET UX JIMKBHUJIALHUIO.
BoabIMHCTBO MPUMEHSEMBIX B HACTOSALIEE BPEMsI CIOCOOOB TYIICHUS TOPSLIUX
TopsiHUKOB Mano3pdexkTrBHO. B yacTHOCTH, HE oOecreunBaeT HY>KHOTO -
dekTa MCIOJIb30BaHUE KOMIIPECCHOHHOMW TEHBI, a MPUMEHEHUE CTBOJIOB-TIUK
TC-1 u TC-2 npu TUKBUAAIIMA MHOTOOYAroBbIX TOP(SHBIX MOXKAPOB HE TO3BO-
JsieT 00eCTeunTh HEOOXOIUMYIO HAIKHOCTh TYIICHUS M 0€30MaCHOCTh TTOXKap-



HbIX. Co3/1aHne 3arpauTeNbHbIX KaHAB BOKPYT TOP(MSIHBIX MOXKAPOB, MPEKpalle-
HUE JIOCTyIa KHUCIOpoJa K TieroieMy Topdy, yBelInueHHUe 30JbHOCTH Topda
BBIIIIE KPUTHUUECKOU TPY103aTPaTHO U TaKKe He Bceraa 3PGEeKTUBHO.

BrlinonHeHHbIN aHAIU3 HAYYHOUW M BEIOMCTBEHHOM JIUTEpaTyphl MOKa3all,
YTO HECMOTPS Ha 3HAYUTEJIbHOE KOJUYECTBO MyOIUKALMMA, HHCTPYKIIUHA U PEKO-
MEHJAIUN TI0 TYIICHUIO TOP(SHBIX MOKAPOB, MPOOJIeMa UX JIMKBHUIAIIUNA OCTa-
€TCsl aKTyaJIbHOW, YTO Y ONPEIEITUIIO HAIIPABJICHHUE UCCIEA0BaHUM.

3. Ilporpamma, MeTOAUKA UCCAEAOBAHUIA U 00bEeM
BBINIOJIHEHHBIX PadoT

B cooTBeTcTBHM C LENbIO U 33Ja4aMH MpOrpaMMa MCCIEIOBAaHUN BKIIIO-
yaJia B ce0s CJeayIolIre BUJIbI paboT:

1. Ananu3 cieruduky 60J0T, OCYIICHHBIX M0]T (hpe3epHYyI0 100Uy Topda
U CBOWCTB TOp(a Kak JIECHOTO FOPIOYETo MaTepuaia.

2. AHanu3 CyHIeCTBYIOIIUX CIIOCOOOB TYIIEHUS TOP(SIHBIX MOKAPOB.

3. KamepanbHble Hccnea0BaHus BOZBMOXXHOCTEN 0OHapykeHus u o0cieno-
BaHUs TOP(PSIHBIX MOKAPOB [0 KOCMUUECKUM CHUMKaM CPEHET0 IPOCTPaHCTBEH-
HOTO Pa3peLICHHUS.

4. IlonieBbie UCCIEAOBaHUS CIOCOOOB OOHAPYKEHUS U 00CIIeI0BaHUS TOP-
(sHBIX TOXKAPOB C MPUMEHEHUEM OeCTHIIOTHBIX BO3AyIIHbIX cy10B (bBC), ocHa-
HIEHHBIX TEIUIOBU3UOHHBIM 000PY/I0BAaHUEM.

5. IloneBble uccnenoBanus TOPMIHBIX MOKAPOB HA3EMHBIMH CPEICTBAMM,
B TOM YHUCJIE€ C IPUMEHEHUEM TEIUIOBU3MOHHOIO U I'€0/I€3NYECKOT0 000pyA0Ba-
HUSL.

6. 3ydyeHue BIUSHUS YPOBHS TPYHTOBBIX BOJ] M BJIAXKHOCTH TOpda Ha pa3-
BUTHE OYaroB TJICHUS.

7. IloneBble UccaenoBaHUS CIIOCOOOB TYLIECHUS JIECHBIX TOP(MAHBIX MOXKa-
POB MOATOIIEHUEM O4aroB TJIEHUS U MOJHSATUEM YPOBHS TPYHTOBBIX BOJI.

8. AHanmu3 METOJUK OTpeesieH s yiiepoa oT TOp(sHBIX M0KAPOB U METO-
JIUK ONPEJEJICHUs] CTOUMMOCTH TYLIEHUS TOP(QSHBIX M0XKAPOB, BHIPAOOTKA 3KOHO-
MUYECKH 000CHOBAHHBIX CTpaTeruil 00PHOBI ¢ TOPHAHBIMU TTOKApaAMU JJIS OTITH-
MU3aIMHU PacXxo/I0B U MUHUMH3ALMU yiiepoa.

9. IIpoBeneHne nccieI0BaHUS YPOBHS KOMIIETEHTHOCTH U MOTUBHPOBAH-
HOCTH MIO’KapPHBIX, YYACTBYIOIIMX B TYILIEHUH KPYIHBIX TOP(PSIHBIX MOXKAPOB B MO~
CIIEIHAE HECKOJBbKO JIET, aHAJW3 BO3MOXKHOIO BJIMSHUS 3THX (PAKTOPOB Ha
YCHEIIHOCTh TYIICHHUS.

10. Pa3zpaboTka npeioxKeHul Mo COBEpIIEHCTBOBAHUIO TYIIEHUS TOPQsi-
HBIX TI0KapOB Ha OCYIIEHHBIX 0O0JIOTaX.

B xoxe nccnenoBanuii NpUMEHEHBI CPABHUTENBHBIA U ONUCATEIbHBIA Me-
TOABI aHaM3a dPPEKTUBHOCTH TYIMICHUS TOP(PSIHBIX MOKAPOB, & TAKKE PE3YIIhb-
TAaTOB HAYYHBIX TPYJIOB, MOCBSIICHHBIX MPOOIeMe JTUKBUAAIINN YKa3aHHBIX I10-
KapoB.



J17ist mpeiBapuTEIHLHOTO ONpeeeHUs MIIOMAIN M0XKapa U OTCISKUBAHUS
JTMHAMUKH €T0 Pa3BUTHUS UCIIOIB30BATUCH KOCMUYECKUE CHUMKH, CPEHETO Mpo-
CTpaHCTBEeHHOTO pa3pemicHus Sentinel-2 MSI. I'paHuIIbI 105KapOB ONPEACIIINCH
METO/IOM BU3YaJIbHOTO JEIIHU(PPUPOBAHUS CHUMKOB.

B xone noneBbIx paboT npu 00ciieqoBaHUU TOP(GSIHBIX MOKAPOB U3MEpe-
Hus BeJnch B cooTBeTcTBUH ¢ I'OCT 16263-700, TOCTP 8.56396, 'OCT 21830-
76, 'OCT 22268-76. U3MepeHue riyOMHBI 0YaroB TJICHUS MPOU3BOAWIOCH 1TY-
naMu-TepMoMeTpaMu. BiiakHOCTh TOop(a ycTaHaBIMBAJIaCh B COOTBETCTBHUM C
tpeboBarmsimu 'OCT 5180-84.

[Tpu BBIGOpE CPEeACTB U CIOCOO0OB M3MEPEHHUSI MApaMETPOB, HEOOXOAUMBIX
JUIsl OLEHKHM pacxona Boasl ucnoibzoBanuce 'OCT P 51657.1-2000, T'OCT
19179 u F'OCT 24802-81.

HccnenoBanne BO3MOXKHOTO BIIMSIHHS TIOJTOTOBICHHOCTH U MH(DOPMUPO-
BaHHOCTH IMOXAapHBIX HA pe3yJbTaTUBHOCTh TYLIEHUS POBOAMIOCH C ITIPUMEHE-
HUEM METOJMK, IPUHSTHIX B COLIMATIBbHBIX HayKax ¢ MPUBJICYECHUEM MTPOPUIBHBIX
CHEUATNCTOB.

B xoze paGoThl 6111 IpOaHAIU3UPOBAHBI PE3YJIbTAThl 00CIe10BaHUI TOP-
(bsIHBIX TIOKAapPOB Ha OCYIIEHHBIX 00JioTax B 25 cyobekTax P® 3a nepuop ¢ 2002
1o 2024 rr., B Tom uucae 100 TUMMMYHBIX MHOTOOYAroBbIX KPYIHBIX TOPMIHBIX
MOXKAPOB.

B pexume skcneptHoro nemuppupoBanus 010 00padoTano okoso 1,0
ThIC. KOCMMYECKMX CHHUMKOB CPEIHEr0 MPOCTPAaHCTBEHHOTO paspemieHus. [Ipu
aHaJIM3€ BO3MOXHOCTH Hcnonb3oBanug bBC nis oOHapyxeHust 1 00ciie1oBaHus
TOp@SAHBIX 0YaroB U3y4eHo Oosee 20 ThIC. BU3yaJIbHBIX U TEIUIOBBIX U300pake-
HUll. DKOHOMHMYECKasl OLEHKa 11€JIECO00Pa3HOCTH TYLIEHHS TOPQSHBIX M10KapPOB
Ha pa3HbIX CTAJUSIX UX PAa3BUTHA BBINIOJHEHA O MaTepuanam 20 JiecHbIX Topds-
HBIX MOXapOB MO JAHHBIM, [TPEIOCTABICHHBIM JIECONIOKaPHBIMUA OpTaHU3ALUSIMU
CepmiioBckoit 1 Bosjoroackoi obnacreid. [y aHaimy3a BO3MOXKHOTO BIIHSHUS
YPOBHS TIOJATOTOBJIEHHOCTH M MOTHBALIMU MOXKapHBIX HA PE3yJIbTATUBHOCTh TY-
[ICHUS UCTIOJIb30BaHbl JaHHbIe 20 TIIyOMHHBIX UHTEPBBIO, 5 dokyc-rpymm u 112
OIIPOCOB CPE/IM YYACTHUKOB TYLICHUS KPYITHBIX TOP(SHBIX MOKAPOB MOCIEIHUX

JBYX JIET.

4. O0Hapy:KeHHe U TyLIEHHE JIECHbIX TOPPSAHBIX M0KAPOB
Ha OCYHICHHBIX 00J10Tax

O} PeKTUBHOCTH TYIIEHHS JECHBIX MOKapOB BO MHOI'OM 3aBHCHUT OT OIle-
PaTUBHOCTHU UX OOHapykeHus. JJis HaIe)KHOTO OOHApY X EHUsI TOPPSHBIX MOXKa-
POB HEOOXOAUMO COYETaHHE KOCMUYECKOT0, aBUAIIMIOHHOTO M HA3€MHOTO MOHU-
TopuHra. Tak, CIoNb30BaHNE KOCMUYECKUX CHUMKOB ITO3BOJISIET TOJIBKO MPE.-
BapUTEIbHO OLICHUTh MECTa PACIOJIOKEHHUS 04aroB TIAeHUs Topda 1 0OOHAPYKUThH
KpPYIHBIE MTOXKaphbl.
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[Tpumenenue bBC 6e3 TemmoBU3MOHHBIX KaMep MO3BOJISIET OMPEAEIUTD 10
80 % Bcex oyaroB TiieHUs. Y craHoBka Ha bBC TennoBU3MOHHBIX KaMep P pyd-
HOM YTIPaBJICHUHU U 0JaronpuUsATHBIX MOTOAHBIX YCIOBUAX MOBBIMIAET d(PPEKTUB-
HOCTBh 0OHapyxeHus 10 95 %, HO Aaxke mpH 3TOM criocode 10 5 % Bcex uMero-
IIUXCSI 0YaroB TJICHUS OCTaeTCs He OOHApYKeHHBbIMHU (puc. 1).

120
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1 - BBC ¢ BusyanbsHol kamepoii; 2 — BBC ¢ TemioBu30poM B py4HOM pEKUME;
3 — BBC c TeruioBu3opoM aBTOMaTHUYECKH; 4 — Ha3eMHOe obcnenoBanue 6e3 bBBC

o

Jlos1st 0OHAPYKEHHBIX 04aroB U OMIMOOK, %

B _ JTons o6napyxenubix ouyaros ™ — Jois1 JT0XKHBIX TEILIOBBIX AHOMAUH
— Jlons He 0OHapy’KEHHBIX 04aroB

Puc. 1 — OOHapyxeHHne oyaroB TJIICHHsS] HA MHOTOOYaroBbIX TOPQSHBIX MOXKapax
pa3HBIMU CIIOCOOaMHU

HccnenoBanusiMm yCTaHOBIICHO, YTO TOJBKO npuMenenue bBC ¢ tennoBu-
3MOHHOM KaMepoil ¥ Mocieayollee Ha3eMHOe 00CIe0BAHUE C UCTIOIb30BAHUEM
IIYIIOB-TEPMOMETPOB M PYUYHBIX TEIJIOBU30POB OOECHeunBaeT OOHapyKEHHUE
100 % oyaroB TyieHUS.

Mmuoroo4aroBsie TOpQsiHBIE MOXKAPHI 1IETECO0OPA3HO TYUIUTH MOJTOILIE-
HUEM U IOJHATHEM YPOBHs TpyHTOBBIX BoJ (YI'B). IIpu 3TOM MOXHO HCTIOIB30-
BaTh Iepenaj ypoBHEH BOJbI, 00YCIOBICHHBIH pelbe)OM MECTHOCTHU, U HE UC-
M0JIb30BAaTh JIJIs TepeOpOCKH BObI Hacochl. Eciu moiaTe BOLy AJIst HOATOIICHUS
0e3 ee mepekayku HEBO3MOXKHO, TO oabeM YI'B obecnieunBaercs: nepexkaunBa-
HUEM €€ HACOCaMHU C MPUMEHEHUEM PYKaBHBIX JIMHUNA MaKCUMaJlbHO OOJBILIOTO
ayaMmerpa.

DKCIepUMEHTAIbHO YCTAHOBJIEHO, UYTO TIEHUE Top(da mpekpaiaercs, a,
CJIeIOBaTeNIbHO, OCTAHABIMBACTCS U Pa3BUTHE OYAroB B IIyOHHY, MPU PaCCTOA-
Huu 50—70 cM 10 ypOBHS TPyHTOBBIX BoJ (puc. 2). KpuTuueckum ypoBHEM Bllax-
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WcenefiosaHHbIe 0Yark TAeHua (No NOpAAKOBLIM HoMepam)
KoadduumneHT koppenauum mexay
~o=r::t [ly61UHA O4aroB TAEHWA =+ YPOBEHb FPYHTOBbIX BOJ OT rny6uHoit ovaros u YIB coctasun 0.97
OT NOBEPXHOCTH NOYBbLI NOBEPXHOCTHU NOYBbI (CM) noa
(cm) no AaHHbIM 0Yarom TNeHUA NO AaHHbIM CpejHe 3HaueHue pasHuLLbI MeXay
U3MePEeHUN LLyNom- n3mepeHna GNSS FNYGVMHOM 0Yara 1 YpoBHEM rPYHTOBbIX
TepmomeTpom u GNSS 80A, COCTaBM0 61 cm

MeauaHHoe 3HaueHne 60 cm

Puc. 2 — B3auMocBs3b IiTyOMHBI OYaroB U YPOBHSI TPYHTOBBIX BOJI
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HOCTH, TIpU KOTOPOM TiieHHE Top(da B OOJIBIIMHCTBE MCCIEIOBAHHBIX OYaroB
OCTaHABJIMBAJIOCH, ObLT ypoBeHb B 400 % OT macchl cyxoro BemiecTBa (puc. 3),
CKOPOCTb FOPU3OHTAIBLHON (UIIBTPALIMK BOJBI B ropsiiue TopdsiHbie KapThl U3
3anoJjgHseMbIX kaHanoB cocTaBuia 0,2—0,3 M/MUH; COOTHOIIEHHE 0O0HEMOB HEOO-
XOJIMMOM JIs OATOIUIEHUS ropsAiei Top(siHOM KapThl BOJBI K 00bEMY ITyCTOTO
MPOCTPAHCTBA B 3aMOJIHSAEMbIX BOJON KaHanmax — 4:1.

CpefaHee 3HaueHHe
BNGKHOCTH, NpK
KOTOPOW HeT TNeHUs —
496%

|—__ lpaHnua mexmay
L 04arom u 30HoM bes
PHUCKa BO3TOPaHUA
E 400%

CpeaHee 3HayeHWe BNaXKHOCTH
86A13K NepexogHOM 30HbI, rae
eCTb Harpes 1 NpeobpasosaHue
Topda 358 %

BnarkHocTb Topda, %

CpeAHee 3HaueHWe BNaXHOCTH Topda B
30HE C AKTUBHbLIM TNEHWEM W
obpasosaHuem yrna u 3onsl 232 %

WccnegoBaHHble oyarm

3eJIeHBIM OBECTOM 0003HaYEHBI HpO6BI TPYHTa HUXKE OUara, OpaH’>XEBbIM — C FHY6I/IHLI, COOTBCT-
CTByI-OHleI\/’I HOFpaHHqHOﬁ 30HC MCXKAY TICHHUEM M JHOM O4ara, KpaCHbIM — Ha YPOBHC 30HbI
TICHUA.

Puc. 3 — Brnaxxnocts Topda (%) B paziuyHBIX 30HAX 0YAroB TJIICHUS U TPAHUIIBI
BJI&)KHOCTH, OCTaHABIIMBAIOIINE TICHHE TOP(a B OOJIBIINHCTBE CITy4aeB

OTtaenbHbIE SKCTPEMAJIbHBIE 3HAYEHUST PA3HULIBI MEXKAY MTyOMHOI 04aros
Tiaenus u YI'B, HaOmogaromuecss B €IMHUYHBIX CIydasX, OOBSICHIIOTCS JBYMS
BO3MOYKHBIMH ITPUYMHAMU. B cilydae OTKIIOHEHUI B MEHBIIYIO0 CTOPOHY JKCTpeE-
MaJibHbIE 3HaU€HUs ObUIN CBSI3aHbI TEM, YTO OHU COOTBETCTBYIOT CIy4asiM JIJTH-
TEJIBLHOTO TJCHUS MOoj KapaBaHamu Topda (pasorpeB Topda moutu a0 YI'B 3a
CUeT OrPOMHOT0 KoiuuecTBa tera). Ciayyan OTKIOHEHUH B CTOPOHY OOJBIINX
3HAYEHUI CBSI3aHBI C TEM, YTO OYar €Il€ HE pa3BUJICS HA MAKCUMAIbHO BO3MOX-
HYIO TITyOHHY.

JIist yneps:kaHusi 1 HAKOTIJIEHUSI BOJIbI B MEIMOPATUBHBIX KaHanax, IpH Ty-
HIEHUW 04aroB TJIEHUs Top(da MoATOIIIEHUEM, LIeTeCO00pa3HO BO3BOAUTH NEpe-
MBIUKH C TIEPETNaIoM BOAblI HA BEpXHEM U HIbKHEM Obede B npeaenax 50—-100 cm
U o0ecreyuTh ee npoayMaHHbId mnepenus. IIpu co3manuu nepembruex 3¢ ek-
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TUBHO UCIOJIb30BaHUE OOOPOBBIX MIOTHH.

B cnyyae He00X0IMMOCTH MepeKauKu BOJIbI HA 3HAUUTEIbHBIE PACCTOSIHUS
1esnecoodpasHo npuMeHsTh HacocHble cTaHiuu tuna [THC-110 u nepeHocHble
MOTOIIOMITBI C UCTIOJIb30BAHUEM PYKaBHBIX JIMHUNA TuaMeTpoM 150 Mm.

B pamkax uccnenoBaHHUsi pacCMOTPEHBI J1Ba BapuaHTa MepeOpoCcKu 00Jib-
X 00bEMOB BOJIBI: TI0 MEJTMOPATUBHBIM KaHAJIaM B CTydae, €CJIM 30Ha TOPCHHUS
pacmoiokeHa HIKE BOJIOMCTOYHHKA, U TIPH TTOMOIIA HACOCOB, €CITH 30Ha Trope-
HUS BBIIIE JOCTYIMHBIX BOJOMCTOYHUKOB. B OTHCNBHBIX CIIydasX MPUMEHSIICS
KOMOWHUPOBAHHBIN CITOCO0, IPH KOTOPOM BOJIa HACOCaMH mepedpachiBasiach de-
pe3 BOIOpa3ien, a Jallblie TeKIa MO YKIOHAM.

DKCIEePUMEHTAIBHO OTPEEICHO, YTO 00hEM BOIbI, HEOOXOIUMBIH JIJIS TY-
HICHUS] TOATOIUICHHEM JJIs OBIBIIMX (Ppe3epHbIX TOPPopa3pabOTOK COCTABIISET
OKOJI0 4-X KpaTHOTrO 00beMa He 3al0JIHEHHBIX BOJIOM METMOPATUBHBIX KAHAJIOB B
ITOATOILISIEMOM 30HE.

5. JkoHOMUYECKAsl OlleHKA TylleHUsI TOP(PSIHBIX NMOKAPOB

AHanu3 OTeUYeCTBEHHOW U 3apyO0e)KHOUW JTUTEpaTyphbl CBUIETEILCTBYET O
Pa3IMYUM MOJIXO0JI0B K OILICHKE IKOHOMHYECKOTO yIiepOa OT TOP(SHBIX JECHBIX
noxapoB. B PO B ymiep0 BKJIIOYAIOTCS TOIBKO HEMOCPEACTBEHHBIC PACXO/bl Ha
OoOHapyXeHUE 1 JTUKBUIAIMIO MOKapOB. [Ipu 3TOM HE yUUTHIBAIOTCS pacXobl Ha
MPEOJOJIEHUE MOCIEICTBAN MOKAPOB, pACX0Ibl HA TYIIEHHE BTOPUYHO BO3HUK-
UX OT TOP(MSIHBIX 0YaroB APYTUX JaHAMAPTHBIX MOXKAPOB, PACXOIbl HA ME/IH-
IIUHCKOE OOCITY>KMBAaHHUE TPa)KJaH, UCIBITABIINX BO3JEUCTBUE JUIUTEIBHOTO 3a-
JBIMJICHUS, @ TAKXKE PACXOJIbl HA JICYEHWE BO3PACTAIOLIETO YUCIA XPOHUYECKUX
3a00JIeBaHUH, IOPOKHO-TPAHCIIOPTHBIE TPOUCIIECTBUS U3-3a JbIMA, CTOUMOCTD
nepepacipeiesieHus] peCypcoB MPOTHUBOMOKAPHOU CITy>KObI, BKITIOUas yBeIude-
HUE TTOTEPh OT JPYTUX KaTEropuil MokapoB B pe3ybTaTe BOZHUKAIONIETO nedu-
LATA CUJI, SKOHOMHUYECKUE TTOTEPH IS JIECOIIOIB30BATEIIEN, IKOHOMUYECKUE T10-
TEpU Il MPOU3BOIAUTEIIEN CEINBCKOXO3IMUCTBEHHOM NPOAYKLUHMM H3-3a IOTEpPU
TJIOMIAN 3€MEb, TOTEPU B CTOMMOCTH MPOAYKIIMH WJIM MOTEPU PHIHKOB COBITA
M3-32 XUMUYECKOTO 3arpsi3HEHUS TIOYB OEH3aMUPEHOM U IPYTUMHU OTIaCHBIMH Be-
IECTBAMM, YITYIIEHHBIE BHITOJbI HA YTJIEPOJIHOM PBIHKE U T.II.

B 10 ke Bpems aHanmu3 Jaxke MpsIMbIX 3aTpaT Ha JIMKBUJALMIO TOPPIHBIX
M0YAapOB CBUJIETEIBCTBYET O TOM, UTO OHU Bapbupyrorcs ot 22,0 1o 1346,0 ThiC.
py0./ra. IIpu 5TOM 3aTparhl MEHbIIE NPU TYIICHUU TOPDIHBIX MOKAPOB BECHOM
Y B Hayaje JieTa U PE3KO BO3PACTAIOT MPHU TYIIEHUU OCeHbto. Kpome Toro, He-
CMOTpS Ha 3HAYUTEIIbHBIE 3aTPaThl B OCCHHUI MEPUOJ, YACTh MOKapOB OCTACTCS
HENOTYIICHHBIMH U YXOJUT B 3UMY.

[To uroram aHanmm3a BCEX NMPSAMBIX U HEMPAMBIX BO3MOXHBIX PACXOJIOB,
CBS3aHHBIX C TOP(MSIHBIMU TMOXKApAMH, MPEAJIOKEHA BO3MOXKHAS CTpaTETHUs
OOpBHOBI ¢ ATUMH TTOKapaMH, OIMKMCHIBAIOIIAs Han00JIee SKOHOMUICSCKH 11e71eC000-
pa3HbIE CTAIUU U CITIOCOOBI JJIsl BO3ICUCTBHS, COTIOCTABIISISI UX C BEPOSITHBIMU (-
dbexkTamMu BIUSHUS HA POCT WM COKpAICHHE MOTEPh OT IMOXkapa, B TOM YHCIIC
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PUMEHEHHE METO/IOB TYIICHUS OOBOJHEHHEM M MMOJIBEMOM YPOBHS IPYHTOBBIX
Bo (puc. 4).

-TnybrHa o4aros TneHnAa CpefHaa nnolajb 04aros TIEHWA
CpesHas niowasb TopdAHOro noxapa CTOMMOCTb TYLLEHWA OAHOrO NoXapa
--Yiiepb cKpbIThIN Yuwepb no yTBepAeHHbIM METOAMKaM
-=-YpOBEeHb rPYHTOBbIX BOA, --Yucno Tepmotoyek no gaHHbim UCAM
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[ny6uHbl o4aros (mm), YI'B (mm) nnowagm (ra),

des Mmall  M0OAb  CEHT HOAD AHB MapT Mail MIONb CEHT HOAD AeK AHB

Puc. 4 — BzaumMocBs3b CTaAuil pa3BUTHS JUTUTEIBHOTO TOPMSIHOTO TOKapa, yucia
TEPMOTOYEK, TUIOMAIU TOKapa, TUIONIaJAn TOPPSHBIX 04aroB, TIIyOUHBI TOpPsi-
HBIX 04YaroB, YPOBHS TPYHTOBBIX BOJ, CTOMMOCTH TYIIICHHS, SBHOTO M CKPBITOTO
yiiep0a oT moxapa

Haunbonee 3xoHOMHYECKH 3(PPEKTUBHO TyUIEHUE MEPE3MMOBABUIUX TOP-
(bsHBIX TT0XKapOB B KOHIIE (DeBpasisi-MapTe MO0 METOJIUKE, pa3pabOTaHHOM COTPY/ -
HUKaMH Y PaJIbCKOTO TOCYJapCTBEHHOIO JIECOTEXHUYECKOIO YHUBEPCUTETA H
VYpanbckoil 6a3pl aBUAIMOHHOM 0XpaHbl JecoB (CekepuH u ap., 2022 a, 6), a Ty-
IIEHUE BHOBb BO3HUKAIOIIMX I10XKApOB C NMPUMEHEHHEM MOJITOIUIEHHS] O4YaroB
TJICHUSI WJIA MMOJbEMA YPOBHS IPYHTOBBIX BOJ HA HAYAIbHBIX CTAIHSIX.

VY CnemHocTs JIMKBUAALUN TOPPSHBIX MOKAPOB 3aBUCUT B TOM YHUCIE OT
YPOBHsI KBAJIM(UKAIIUK U MOTUBAIIUN YIACTHUKOB TyIIeHHS (puc. D).

VY CTaHOBJIEHO, YTO Ka4€CTBO MOATOTOBKH YYACTHUKOB TYIIEHHS CBSI3aHO C
MOTHBALIMEN Ha BHINIOJHEHUE PabOThl, C YBEPEHHOCTbIO B BOZMOKHOCTH JJOCTHU-
JKEHUS TOJOKUTEIBHOTO pe3ysibTaTa TYLIEHUs, a TaKXe C aJeKBATHOCTBHIO
OLICHKHM pe3yJibTara TylieHus. HeoOXxoauMel nanbHelIne uccaeqoBaHusi 3TOro
BOIPOCA KOJUYECTBEHHBIMU METOJIAMHU.

30
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Basuter 31010 K€ pecOH/AIEHTA 32 BOIPOCH, OIICHUBAOIIHE
MOTHBanui. B uactHoCTH - Bepy B pa3imidHbic MH(H 0 TOpPIHBIX
TIoXxKapax W HEBEpHE B YCIIeX (HHU3KHE OAIIIEI, B TOM YHCIIC
mrrpadHbIe — HIXKE HYJISL), BEPY B YCIEX TYIIECHHUS (BBICOKHE
GaILIbl).

Puc. 5 — B3auMocBsi3b ypoBHsI KBaTU(UKAIIMK U CTEIICHU MOTHUBAIIMH, BO3MOXK-
HOE BJIIMSIHUE 3TUX (HAaKTOPOB HA 3PHEKTUBHOCTH TYIICHUS TOPMIHBIX MOKAPOB

3AKJTIOYEHHUE

bomora ABIAIOTCA CHOKHOW JKOJIOTMYECKOM CUCTEMOM, XAPAKTEPU3YIO-
nieiicst n30bITKOM BJIard, HEAOCTATKOM KUCIOpoaa U TopdoHakorieHueM. MHo-
roo0pasue 00J0T 00yCIOBICHO CHIENUPUKON UX MECTOMNOJIOKEHHUS, BOJHOTO TTH-
TaHMS U COCTaBA JKMBOT'O HAIIOYBEHHOTO NOKpoBa. [locneqnuii, B CBOIO ouepenp,
OIIpENENSET COCTaB, TEMJIOTBOPHOCTD, 30JbHOCTD U THUII TOPEHUs Topda.

Ha reppuropun Poccuiickorn denepaunu K HACTOALLIEMY BPEMEHH OCY-
meHo 6osee 5 MIIH ra 00JIOT € 1EebI0 J00BUU Topda U YITYUIICHHUS THAPOJIOTH-
YEeCKOro pekKuMa IMOouB. YKa3zaHHbIE 00JI0Ta MPEICTaBISAIOT 3HAYUTEIbHYIO T0-
YKapHYIO OITACHOCT.

Topdsiable mOX)aphl SABIASIOTCS CHEU(DUUESCKUMHU BUIAMH TI0KApPOB, MPU
KOTOPBIX TJIEHHE TOpda MPOTEKAET MPU HEJOCTATKE KHUCIOPOJa C BHIOPOCOM B
aTMoc(epy OO0JBIIOro KOJIMYECTBA MPOIYKTOB HEMOJHOro cropanus topda. B
pe3ynbTare TOp(PsSHbIE MOXKapbl HAHOCIT OIPOMHBIN 3KOJOTUYECKHI Bpel U CO-
3/1aI0T peajbHYI0 OMACHOCTD 3/I0POBbIO HACEICHHUS.

HecMoTps Ha npeanpruHUMaeMble YCHIINS B MOCIEIHUE TOAbl KOJIMYECTBO
U Ioniaab TOPPSIHBIX MOKAPOB YBEIMYMBAETCSA, YTO CBSI3AHO C apUAU3aLUEH
KJIMMaTa, a MPUMEHSIEMbIE CIIOCOOBI TYIIIEHUS TOPDSIHBIX TTOXKAPOB TPYA03aTPATHI
1 Majod()PEKTUBHBI.

Jist moBbIieHus 3G HEKTUBHOCTH TYIICHUS JIECHBIX TTOKapOB, B TOM YHCIIC
TOp(SHBIX, HEOOXOAMMO HX ornepaTuBHOE oOHapyxkenue. [locnennee odecneyn-
Ba€TCs COYETAaHNEM KOCMUYECKOT 0, aBUALMOHHOTO (B TOM YHUCJIE C IPUMEHEHHEM
bBC) u HazeMHOTr0 MOHUTOpPHUHTA, TIPH 00s13aTEIHLHON MOCIIEYIOIIEM Ha3eMHOM
o0cieI0BaHUH.
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OKCnepUMEHTAIBHO YCTAHOBIICHO, YTO OYaru TIAEHUs Topda npeKpaiiarT
pa3BUBAThCA BEPTUKAIBHO Ha paccTossHUU 50—70 cM OT YpOBHS IPYHTOBBIX BO/I.
Kputrnueckum ypoBHEM BIAKHOCTH, IPU KOTOPOM TJIEHHE TOpda MpeKpamiaeTcs,
apisgercst 400 % oT Macchl CyXOro BeIIEeCTBA. YKa3aHHOE OOBACHSET BBICOKYIO
3G (HEKTUBHOCTD TyIIEHHS TOPDSIHBIX MOXKAPOB MOATOIJICHUEM 04YaroB TIEHUS U
MO0TEMOM YPOBHSI TPYHTOBBIX BOJ. [Ipu opranusanuu paboT 1Mo TYIIEHUIO Clie-
JyeT YYUTHIBATh, YTO CKOPOCTh TOPU3OHTAILHOMN (UIBTPAIIUU BOJABI B TOPSILIEM
Topde KapThl U3 3aMOTHCHHBIX KaHajoB coctaBisieT 0,2—0,3 m /mMuH. [Tpu s3TOM
COOTHOUICHHE O0BEMOB HEOOXOIMMOM ISl MOATOIUICHUSI TOPSIIeH TOpQsHON
KapThl BOJBI K 00bEMY IyCTOTO MPOCTPAHCTBA B 3aIOJHAEMBIX BOJION KaHajax
cocrasisieT 4:1.

Jlnist ynep>kaHusi BOAbI B MEIHMOPATUBHBIX KaHajaX ClIeyeT cOo3AaBaTh Iie-
PEMBIYKH C MepenajoM BOJbI Ha BEpXHEM U HUKHeM Obede B npeaenax 50—100
CM U obOecreuuBaTh €€ NMpoayMaHHbIN nepenuB. [Ipu BeIOOpe MecT mepeMbluek
Ha/10 OTJaBaTh NPEANOYTEHHE OOOPOBHIM INIOTUHAM.

Jliis mepeOpocKu BOJIbI Ha OOJIBIINE PACCTOSIHUS L[€1ecOo00pa3HO UCHOIb-
30BaTh HacocHble cTaHuu Thna [THC-110 n nepeHocHbIE MOTOIIOMITBI C JUAMET-
pOM pyKaBHBIX JUHUKA 150 Mm.

[Ipumensiembie B PO MeTouku oneHKH yuiepoa oT Top(PsIHBIX MOXKAPOB HE
B ITIOJTHOM MEPE YUUTHIBAIOT BCE HETATHUBHBIE MIOCIEACTBUSA U TPEOYIOT JOPaOOTKHU.

DOkoHOMHUYECKast 3(PPEKTUBHOCTD TYWICHHS JIECHBIX TOP(SHBIX MOKAPOB
3aBUCUT OT crocoba TymeHusa. Hanbonee rpPpekTBHO TyllleHHE MOKAPOB Ha
pPaHHUX CTAUAX CO3JAHUEM IUIOTUH CIOCOOOM MOATOIUIEHUS OYaroB TJICHHS U
MOIbEMA YPOBHSI TPYHTOBBIX BO/I.

Ha >¢)¢pexkTUBHOCTb TyIlIEHUS CYIIECTBEHHOE BIIMSHHUE MOXKET OKa3bIBAaTh
KB pUKanus paboTHUKOB, 33/IeHCTBOBAHHBIX HA TYIICHUH, U UX MOTHBAIUS HA
OIEpaTUBHOE JOCTHKEHNE KOHEYHOTO PE3yJIbTara.

B pesyinprare ncciie10BaHui POU3BOACTBY JaHbl NPEIJIOKEHUS IO COBEP-
IIICHCTBOBAHUIO CITOCOOOB OOHAPYKEHHS U TYIICHHS TOPDSIHBIX ITOKAPOB HA OCY-
HIEHHBIX 0O0JIOTAaX C MCIOJb30BAaHUEM IMOATOIUICHUS OYaroB TIACHUS U MOIbEMa
YPOBHS TPYHTOBBIX BOJI.

YcraHoBeHa HEOOXOJUMOCTh JAJIbHEUILIEr0 COBEPIICHCTBOBAHUSI HOpMa-
TUBHO-TIPABOBBIX AKTOB, PETJIAMEHTUPYIOIINX NPO(UIAKTUKY, OOHAPYKEHUE U
TyIIEHHE TOPPSHBIX MOKAPOB.

CIIUCOK PABOT, OI1YBJIMKOBAHHBIX
IO TEME JUCCEPTAIIUAN

B uzoanusx, pekomenoosannuvix BAK P® u exooauiux 6 mexcoynapoomnsie
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