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Herpanaruto nous (erodere -BoieaTh, J1aT.) MOKHO
OIPENICIIUTh KaK MPOLECC, B PE3YJIbTaTe KOTOPOTO Ky-
COYKH MOPOJIBI U TIOYBBI OTACISIOTCS OT UX ICPBOHA-
94aJIbHOTO MECTOIOJNIOXKEeHUS. [IepeHoCcATCS U 3aTeM OT-
KJIaJIBIBAIOTCS B KAKOM—TO HOBOM MecTe. DakTopamu
3PO3UH SIBIAIOTCS BOAA, BETEP, OIOJI3HHU, YACTHIIHI TIO-
pona u T.1. Dpo3usl MpoIiece pa3pyIIeHNs H CHOCA TI0Y-
BEHHOTO MOKPOBa (MJIM IOYBOOOPA3yIOIIUX IIOPOT) HO-
TOKaMH BOJIBI WIIM BETPA, YTO BBI3HIBACT OOCTHEHHE
TUTOTOPOTHOTO BEPXHETO CJIOS TTOUBKI. Pa3pymienue 31o-
TO CJIOSI UACT OBICTPO, a [T €r0 BOCCTAHOBIICHHS TPE-
OyroTcst ThicsueneTrs. [1aieHue o 10poIus MOYBEI
SIBIISICTCSL OJTHOW M3 OCHOBHBIX IPOOJIEM, CBS3aHHBIX C e€
3arpsi3HEHUEM. JPO3Hs NPEACTABISIET COO0M eCTeCTBEH-
HBI MpoLecc, MPOTEKAIINNA KpaitHe MEIJICHHO C TeX
nop Kak Obla copmupoBana 3emirst npumepHo 4,5-5,0
MIIP. JIET TOMY Ha3as. PeaixpHo, TOPHI, TOIMHEI, PAaBHU-
HBI ¥ ICNTBTHI Ha IOBEPXHOCTH 3eMJIH OBUTH CO3aHbI
BOJTHOM M BETPOBOMW 3p0o3ueii B pe3yJIbTaTe UX COBMECT-
HOTO AEHUCTBHS HA MPOTSHKEHUHU OOJIBIIOTO MIEpHOoIa
BpeMeHH. ['eonornueckas 3po3usi AeHCTBOBaNA B ME/I-
JICHHOM TEMIIC Ha MPOTSHKEHUM COTeH JieT. C MOosIBICHH-
€M YeJIOBEeKA MPOU30IILIO BTOPKCHHUE BUJIA, CIIOCOOHOTO
npeoOpa3oBaTh CBOC MPUPOTHOE OKpYykeHue. [Ipu ero
TOSIBIICHUU 00Pa30BaJICs HICKYCCTBCHHBIA THIT 3PO3HH,
JICHCTBYIOIIUI ropa3ao ObICTpEee eCTECTBCHHOM IpO3UU
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Soil degradation (erodere — eat away, lat.) - @g8®

in which result pieces of rocks and soil are sepdra
from of their initial location. Is then transferradd
deposited in some new place. The factors of ercaien
water, wind, landslides, rock particles and etasim

is the process of destruction and demolition ofsibié
cover (or parent rocks) flows of water or wind what
causes depletion of fertile top soil layer. Thetdes
tion of this layer occurs quickly, and for its masttion
required the millennium. Reduction of soil fertilis
one of the main problems that are associated teith i
pollution. Erosion is a natural process that ocoery
slowly ever since as the Earth was formed (aboti0G15
billion years ago). Realistically, mountains, vgiie
plains and deltas on Earth's surface have beetedrea
by water and wind erosion as a result of theirtjair
tion over a long period of time. Geological eroswas
acted at a slow pace for hundreds of years. Weh th
emergence of the human occurred of invasion species
which could transform their natural environmentti-Ar
ficial type of erosion, which acts much faster tltiae
natural erosion, was formed with the appearance hu-
man

Keywords: SOIL DEGRADATION, EROSION,
LANDSLIDES, TOP LAYER OF SOIL, SOIL-
FORMING ROCKS, MOUNTAINS, VALLEYS,
PLAINS, DELTAS, GEOLOGICAL EROSION AR-
TIFICIAL TYPE OF EROSION

HSY‘ICHI/IC COCTOAHHA JICCHBIX IIOJIOC H HpO6HCMLI AcCTrpagalvi I104B

CTEMHOM 30HBI Kpasi C y4€TOM XapaKTepa pa3BUTHs JIaHIIIA()TOB MalbIX PEK

ATOM TEPPUTOPHUHN paACCMATPHUBATIOCH HAMU C TOYKH 3PCHUSA a0OMOTHYECKHUX OCO-

OCHHOCTEW MOBEACHUS MPUPOJIHBIX CUCTEM M UX KIMMATUYECKUX XapaKTepu-

cTuk [1-4].
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Jlerpaganusi MOYBEHHOTO MOKPOBA, €ro OMOTHI, pACTUTEIHLHOTO U KHBOT-
HOTO COOOIIECTB B OTAEIBHBIX CIIy4asX CKa3ajaach BBICOKOM W MECTaMH CTaJIH
BO3HHMKATh TE€XHOTEHHBIE MYCTHIHU, YTPATUBIIKE MEpPBOHAYAIbHBIA 00JMK. Ha
MHOTHE KUJIOMETPBI PAaCpPOCTPAHSIOTCS BHIOPOCH XUMHUYECKUX U METAJLITypru-
yeckux npeanpustuii. TOLl, aBuraTeneir caMmoeTOB 1 KOCMHYECKUX KOpabIie.
Bce aTo onpenensier rinobanbHOe 3arpsizHeHrne Ouocepsl B 1IEJIOM U €€ COCTaB-
JISTIOIIUX, BKITIOYAs CUCTEMBI arpojianamadToB ¢ ux mouBamu. CerogHs peruo-
HaJbHBIE 3arpsi3HEHUS MOKa HE OKa3bIBAIOT KartacTpoduyeckoro BiausHUs. On-
HAKO, OXBATbIBasi OTPOMHBIE TEPPUTOPUHU JIECOB, BOJHBIX CHCTEM, JaHAIIA(PTOB
00J10T, TTOCEBOB, JIyTOB MOCTOSTHHO aKKyMYJUPYIOT OOJIBIIIOE YHUCIIO TMOJUTFOTaH-
TOB, KOTOpbIE B HEAAJIEKOM OyIyIIeM CTaHyT MPUYUHON HENpeACcCKa3yeMbIX IO-
CIIeICTBUH JIs O0sbInX Teppuropuii [8,11,69,70,71].

[TpakTH4eCcKkHil OMBIT MO COXPAHEHUIO MPUPOAHBIX PECYPCOB YOEAUTEh-
HO yKa3bIBaeT HA HEOOXOJUMOCTh OXpaHbl OMocdepsl B 11€JI0M Ha OCHOBE IMPH-
JTyMaHHOW CHCTEMbl yMPABIICHHS Pa3BUTHEM JaHAMA(TOB W MOYBEHHBIX pe-
CypCOB B YaCTHOCTH. Becbma 3aMETHO U PE3KO B OTZIEJIbHBIE BPEMEHHBIE ITEPUO-
JIbI TIPOSIBJISIIOTCA 3arpsi3HEHUs] aTMocdepbl U ruapocdepbl, MEHEe 3aMETHO IS
TaKoTo pecypca, Kak MmouyBa, HO €€ 3arps3HeHus 00Jiee YCTOWUMBBI U TPOIOTIAKU-
TEJIbHBI 110 BPEMEHU. 3arpsi3HeHUs aTMocepbl HauboJee OMmacHbl ISl YEJIOBEKa,
Y, 3a4aCTyI0, UX MOXHO OLEHUTH IO 3araxy. biaronpusitHele MOTOJHBIE YCIIO-
BUS U BETEP OTHOCUTEIHLHO OBICTPO CHMIKAET 3arpsi3HEHHE Ha BO3/AYX YEpe3 ero
paccenBanue U Ouocepa CTAHOBUTCS MPUTOJHON JUIsl AKU3HU JIOJEH U TOTOMY
MOHUTOPUHT Ha 3arpsi3HEHHE BO3yXa B MPOrpaMMy OOBIYHO HE BKIIFOUAETCS
[15,18,19].

JIocTaToOYHO CIOXKHO OOCTOUT JENIO0 ¢ MIPECHBIMH BOJOEMaMH, KaK Ha3eM-
HBIMH, TaK ¥ MOA3EMHBIMH, COXPAHSIOIIMMU 3arPSI3HUTENN JJIUTEIIBHOE BpEMH,
yXy[las KadyecTBO, U JaXe JAENAeT €€ HENMPUTOJHOM i1 MCHOJIb30BaHUS. B
pPEYHOM BOJIe CMEHA €€ MOTOKOB IMIPOUCXOIUT OBICTPO, 3arPSI3HUTETN PA3HOCITCS

Ha OOJIbIIINE PacCCTOsIHUA, a IIPU UCIIOJIb30BAHMHU BOJbI HA IIOJIHMB, TO OHHU IICPEC-
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XOJST B TIOYBY, PAaCTEHUs, a Uepe3 HUX B OPraHU3M KMBOTHBIX M uenoBeka. Of-
HAKO OYHMCTKA BOJIBI ITOKA peajibHa B JIOCTATOYHO CXKaThie cpoku [25,26,28].

OTnenbHBIM BONPOC TMPEACTABISIIOT 3arpsi3HEHHS] U pa3pylIeHus: MOYB,
KOTOpbIE BeCbMa MEIJICHHO HAaKaIIMBAIOT OpraHuueckue BemecTna. [lo ceoemy
MIOYBBI 3AIMUIIAIOT IMOJA3EMHBIE BOJBI OT 3arPs3HEHUS, U TPEXKIIE BCETO XMMUYE-
ckoro. HakarumBas B cebe 3arpsisHUTENH U3 QUIBTPYIOLIMXCS BOJ| MOYBHI CBSI-
3BIBAIOT MHOTHE COEIMHEHWsI, BKIIFOYasi TOKCHYHBIC B MAJIOTIO/IBIKHBIC U JTAXKE
KaKOH-TO CPOK HEIOCTYIHBIE AJIS pacTeHUil (OpMBbI, 3allUIIas PAaCTUTEIbHYIO
IOPOAYKIUIO OT HAaKOIUIEHUS B HEH TSHKETBIX METAJUIOB M APYTUX XUMHUKATOB.
[TouBBI IOCTENIEHHO B ce0€¢ HAKAIUITMBAIOT MHOTHE 3arps3HUTENH, YPOBEHBb KO-
TOPBIX B OTIEJNBHBIX MECTaX BBIXOIUT 3a MpPEIeNbl JOMYyCTUMOTO U MOTOMY
TPYAHO TPEIBUIETH, YTO CTAHETCS C IMOYBEHHBIM IIOKPOBOM B HEIAIEKOM Oy-
aymeM. Kpome Toro, He0OXOAMMO 3HATh, YTO PEKYJIbTHBAIMS IOYB TpeOyeT
OONBIINX 3aTpaT HAa €CTECTBEHHOE BOCCTAHOBJICHUE PA3PYLICHHOTO MOYBEHHOI'O
MIOKPOBA, KaK H ero (JopMUpOBaHHE, 3aHUMAET CToJeThss. OCHOBHBIC MaTEPHAIIBI
B JINTEPAType MOKA3bIBAIOT HA OMACHYIO TEHICHLUIO PE3KOTO YCUJICHUS Jerpa-
JallUy TI0YB, MOTEPU UMH T'yMyca, 3arps3HEHHUS BOABI U BO3AyXa, OCOOEHHO B
IPOMBITIIIEHHBIX paiioHax [20,21,24].

B 3T10if paboTe 3aTparuBaroTCsi BOMPOCHl yCTOMYUBOCTU K aHTPOIIOT€HHO-
MY JABJICHUIO [TOYB, BOJbI, BO3/lyXa, PACTHTEIHHOCTH U JKUBOTHOTO MHpPa, HOPM
npyUMeHeHHs yIoOpeHuH, OpoIleHHe U T.1., YTO BBI3BAJIO PAa3BUTHE TAKHUX MPO-
IIECCOB, KaK OIyCThIHMBAHUE, apUIU3AIM CYIIH, COXpPAaHEHUE BHIOBOI'O Pa3HO-
o0pasust OMOTHl B mipupoze, u T.1. ONacHBIMH TOKCUKOJIOTUYECKHMU IPOSIBIIC-
HUSIMH B HACTOAIIEEe BpeMsl SIBISIOTCS 3arpsi3HEHUs TMOYBBI, BOJBI M BO3IyXa
TSDKEITBIMUA METaJUIaMH, KUCJIOTHBIMH OCaJKaMU U YTIIEBOJOPOAaMU (BKITFOYAS
KaHIepoTeHbl), HeThio 1 HedTenpoxykTamu [27,29,30].

VYTeBoJ0opObl 3arpsI3HAIOT MOYBY JIOKAJIBHO, HO X BO3/ICCTBHE BeChMa
ryOHWTEeIbHOE. TOYBHI TEPSIOT TUIoA0poane. B 30Hax m00ban HeTH co3maroTcs

OIIaCHBIC CUTYyallMU AJI YCJIOBCKA. 3a HC(I)TBIO OCYIICCTBJIAOT METOABI ANCTAH-
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IIMOHHOTO KOHTPOJIsA. [IpuMeHseMblli i1l OOIIeH XapaKTePUCTUKH COCTOSTHHS
IIOYB M PACTUTEIHLHOCTH (OIICHKA Pa3pEIKEHHOCTH PACTHTEIHLHOCTH, OTOJICHUE
II0YB, 3aCOJICHHE, PAa3BUTHE 3PO3MH U T.I.). TSKEIble METaUIbl M KHUCIOTHBIC
OCQJIKU BBIILUIM Ha TJIOOAIBHBIA YpOBEHb W UX KOHTPOJIb HEOOXOJIMMO OCY-
HIECTBIISTH yXKe ¢ yueToM MexxayHapoanbix nporpamm [31,32,35].

Jlerpanamus Mo4YB B OCHOBHOM OIPEICISICTCS WHTEHCUBHOCTBIO TTOBEPX-
HOCTHOTO CTOKa M MX YCTOMYHBOCTHIO TIO OTHOIIECHUIO K Pa3MBIBAOIICH CHUIIE
cTekaroriei Bojbl. [lormormas 9acTh JUBHEBBIX BOJ, JICCHBIC MOJIOCHI COKpaIla-
I0T MHTCHCHBHOCTH ITOBEPXHOCTHOT'O CTOKA, 3alIWIIAIOT IMOYBBI OT CMbIBA H
pa3MbiBa. BennunHa cMbIBa onpeensieTcs HHTEHCUBHOCTHIO CTOKA, KOTOpas 3a-
BHUCHUT OT KPYTH3HBI U JUIMHBI JUHUU CTOKA, TEMIIEPATYPhI BO3yXa, MOITHOCTH
CHEXHOTO MOKPOBa, MHPMIBTPAIIMU TAJIBIX BOJ B TIOYBY M ApYTrux (hakTopoB. B
HAIIMX MCCJIEIOBAHUSAX CYTOYHAS BETUYMHA YMEHBIIICHUS 3a11acoOB BOBI JTOCTH-
rana 35mm [5-7].

B mepuwon cHerotasHus CMBIB BECHOW HAONIOMACTCS Ha HEOOIBIIMX
ydacTKaX OCBOOOJIMBIIICHCS OT CHEra IMOYBbI B OCHOBHOM Ha BBITYKJIBIX 3JICMEH-
tax penbeda. [TouBa HaxXOUTCS B MEP3JIOM COCTOSIHUM TaK KaK OTTauBaHHE €€ C
MOBEPXHOCTH HAYMHACTCS TIOCIE CXOJla CHEXHOTO TOKpOoBa. VHTEHCHBHOCTH
CTOKAa B 3THX yCIIOBHUSX HEBEJIMKA, KOHICHTpAIUs € B 3TOT NEPHO]] HE MPEBHI-
mraet 0,2 v/ outp Bogwl. [losiBieHue TBepmol (a3l CTOKa HAUYMHAETCS TOCHE
ocBoOOXkIeHus: oT cHera 10 50 % moBepxHOCTH TMOYBBI. OTTaWMBaHUE IOYBBI
YBEIMYHMBACT €€ MHQPWIBTPAIIMOHHYIO CIIOCOOHOCTh. BIIMSIHME JIECHBIX Hacax-
JIEHUW HAa yYMEHBIICHHE CMbIBA MOYBHI 00ECTICUMBACTCS 32 CUYET COKPAICHUS
001ell BEJIMYUHBI ITOBEPXHOCTHOTO CTOKA M €0 MHTEHCUBHOCTH B 30HE 3aIlUT-
HOTO BJIMSIHUSI CMBIBAEMOW TIOYBBI CHEXHBIM TMOKpOBOM. HamOosmbiiuii cMbIB
nouBkl (1o 88 %)c BogocOOpa MPOUCXOANT HA HMKHHUX YaCTSIX CKIIOHOB C TIPO-
TskeHHocThIo 0T 40 10 90M [9,10,12,14,16].

banmounple ecHbIe HacaKIEHUS W MPUOATIOYHBIC JIECHBIE TMOJIOCHI, 0bec-

IeurBas yBCIMYCHHC ITIOBBLIILICHHOI'O CHCXHOI'O IIOKPOBAa Ha PaCCTOAHHHU 3-6
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BBICOT HacamaeHHﬁ, CHOCO6CTBYIOT nNpeaoOTBpaAlICHUIO CMbIBA HAa OTHUX Y4acCT-
KaxX. 3HAUNUTEIBbHOE BIUSHUE Ha YMCHBIICHHUEC CMbIBA OKA3bIBAIOT HpI/I6aJIO‘-IHBIe

aecomoiock (Tabnuma 1).

Tabmuma 1 —BnustHue IeCHOM MOIOCH Ha CMBIB IMIOYBHI MpH BhINaieHun noxaei B OAO «3a-
BeThl Mnbuya» JIeHuHrpaackoro paiiona

be3 necomnomnockr C necomnonocoit
JluHa TUHMM, M KpyTH3HA, ° CMBIB, M°/Ta KpyTH3Ha, ° CMBIB, M°/Ta
100 2,0 3,9 2,0 1,0
150 2,5 6,8 2,5 3,2
200 3,8 28,5 3,8 6,9
250 4,546 45,7 4.6 7,7
300 55 54,8 55 8,3

JlecHble MOJIOCHI BIMSIOT Ha YBJIaKHEHHE MOYBBI. BonbIias MOIIHOCTh
CHEXXHOTO TOKpOBa M Jydinash WH()UIBTPAMOHHAS CITOCOOHOCTh MOYBEHHOIO
MIOKPOBA B JIECOIOJIOCAX M 30HAX WX 3Al[UTHOTO BIIMSHHS IO CPaBHEHHIO C
HE3aIUIIEHHOW TeppUTOpHel 00eCIIeUnBaIOT MOBBIIIEHHOE YBIAKHEHNE TTOYBBI
(rabnuma 2).

Tabmuma 2 — BnausiHue necHoi monockl Ha yBiaxkHeHue mouBbl B OAO «3Baersl Mimbnua»
JlenuHrpanckoro paiona

Kynbrypa Hara Paccrosiaue ot 3anackl Bi1aru (B MM) B
ompeIeICHUS JIECOIIOJIOCHI, M ciioe 0—100cm
O3umas MHIeHuIa 15.02 50 92+3,98
120 86 £3,85
O3umas mIeHnIa 15.03 50 173+8,14
120 138+6,87

3anacel Bjard B MOYBE OINPEACIISUIMCH B 30HE 3aUIUTHOTO BIMSHUS JIECO-
IIOJIOCHI W 3a Tipenenamu e€ BimsiHus 15 peBpans (o Havana cHerorassHus) U 15
Mapra (Iocjae CHEroTasHHs). 30HA MOBBIIICHHOTO YBJIAXHCHUS OTMEUYEHa 0
100 metpoB (20 BBICOT HacaXJI€HUI) M COBIaJaa ¢ 30HOW 3aMETHOTO YBEJIH-
YEHUSI CHEXKHOTO TOKpOoBa. [IOBBINNIEHHOE YBIQKHEHUE TOYB TOJ BIHSHUEM
pUOATIOUHBIX JIECHBIX TOJIOC, a TAKXKe 00Jiee TPOU3BOAUTENHLHOE PACXOA0BAHKE
MMOYBEHHOW BJIaTW B JISTHUU MEPUOJ] UMEIOT OOJBIIOe 3HAYCHHUE ISl Pa3BUTHS

CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYp. balouHble eCHbIE HACAXKIECHUS PETYJIUPYIOT
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MTOBEPXHOCTHBIM CTOK 00Jiee paBHOMEPHBIM paclpe/eiICHUEM CHETa, YMEHbIIe-
HUEM MHTEHCHUBHOCTU CHEIOTAsHMS M CTOKA TaJbIX U JIMBHEBBIX BOJ [22,23].

NudubTparus Tajaslx BOJ B JIECOHACAKICHHUIX O OeperaMm pek coCTaB-
asietr 210 mm/4, o TpaBam — 5mm/u. Tlo muTepaTypHbIM JaHHBIM, IOBEPXHOCT-
HBI CTOK ¢ Oe3JIeCHBIX 0ajouHbIX BogocOopoB konedmores oT 50 o 80 %ot
KOJIMYECTBA BBHITIABIIMX OCAJKOB, MPU 00JIECEHUHU BojIocOopa HA 5—/ YoBennyu-
Ha ero coctaBisieT 47—72 %mu npu obnecenun Ha 20-30 YBogocOopa — Benu-
yrHa cTOKa cHrbkaetrcs 10 8—20 % [33,34,36].

Cmokopezynupyrouwan u meauopupyrouwias poiv aeconooc. C Ieibo
PETYIMPOBAHUS TTOBEPXHOCTHOTO CTOKA, MOCTYMAIOIIETO B THAPOTpahrIecKyro
CETh, 3alllMTa PEK M BOJOCMOB OT 3arpsA3HCHUS M 3aWJICHUS CO3Jal0T MpuOaIoy-
HBIC JIECHBIC HACAXICHUS 1m0 Oeperam pek u BojmoemoB. [Ipu ux co3gaHum mnpu-
MEHSIOT OOJIBIIION aCCOPTUMEHT JPEBECHO-KYCTAPHUKOBBIX MOpOJA. JlecHbie
HACaXCHUS BBIMOIHSIIOT ONPEICICHHYIO MMOJIC3alUTHYIO POJIb, MTOBBIIIAIOT Jie-
CHUCTOCTh TeppUTOpUHU. Bomoperynupyromasi poyib JECHbIX HACAXKICHUI Orpe-
JESETCS 0COOSHHOCTSMHU TPUPOIHBIX YCIIOBHM, penbedoM, BO3PaCTOM H IIO-
POJIHBIM COCTaBOM Hacaxaenui [17,37,38].

Ha HoBoCunbCKOM ONBITHOM CTAaHLIMK M3Y4ajlOCh BIMSHUE HA CTOK TAJIBIX
BOJI MPUOATIOYHOM JIECOTIOJIOCH. Pe3yIbTaThl HCCIeAOBaHUIN MOKa3aau CIICIyO-
ee. BOJOTMOIJIONIEHUE B JIeCHOW mosioce mupuHoi 40 METpoB COCTaBWIIO B
cpeaneM 146,9mmMm, mmpunoit 20 metpoB — 166,8mmMm, mmpunoi 10 meTpoB —
223,5MM, UTO OMpenesaeTcss BEIUYMHON CTOKOBOM HArpy3KH, BO3pacTaloIleH
10 Mepe YMEHBIIIEHUS IIMPUHBI JIECOTIONOCHL. B JIeTHHI TIepro; ecHas moJioca
HIUPUHON 55 METPOB MOJHOCTHIO MOTJIOTUIA CTOK JUBHEBBIX 0cajkoB 60,2 MM
[13,40,42].

Takum 006pa3om, mpubaIOUHBIE JIECHBIE TTOJIOCH OKA3bIBAIOT CYIICCTBEH-
HOC BJIMSIHUE Ha YMEHBIIICHHE ITOBEPXHOCTHOTO CTOKA TajJbIX M JIMBHEBBIX BOJ,
YTO OJIATOTIPUSTHO CKA3bIBACTCS Ha YMEHBIICHUH WX PAa3MbBIBAIOIICH CIIOCOOHO-

CTH.
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JlecHble HacakI€HUsI OKa3bIBAIOT HAa OKPYXAIOILLYID TEPPUTOPHUIO OO0b-
moe Menuopupyromiee BiausHUe. OHM  yIydIIalOT CHEropachpeeieHue,
YBJIQKHEHHUE MOYB U MUKPOKJIMMAT Ha MOJISAX, CIIOCOOCTBYIOT CO3/IaHUI0 OJaro-
IOPUATHBIX YCJIOBHUH JUIsl pOCTa M Pa3BUTUSI CEIbCKOXO3SHUCTBEHHBIX KYJbTYD.
Jlecuble HacaKAeHHsI 00OTamlaloT MOYBY MUTATEIBHBIMU BEIIECTBAMHU 32 CUET
Pa3NIOKEeHUs JIECHOM MOJCTUIIKY, MOBBIIAIOT €€ MH(QUIBTPAIMOHHYIO CIIOCO0-
HOCTh. Pe3ynbrarhl HaOronenuii (KileTckuit OMoOpHBIiA IyHKT) B JIECHOU ITOJIOCE
CpeIHss CKOPOCTh MH(PHIBTPAIIMK COCTaBIsAeT 3,5 MM/MHUH, B MEKIYypabix 5,6
MM/MUH, B psaaax 12,6 MHJUIMMETPOB B MHUHYTY, YTO B 2 pasa BBIIIE, YeM Ha
TpaBax. HTeHCHBHAs MHOUIBTPAIUS MTOYB B JIECOMOJIOCAX CIOCOOCTBYET Mepe-
BOJY MIOBEPXHOCTHOI'O CTOKA BO BHYTPUIIOYBEHHBIHN, TEM CaMbIM MPEAYIPEKAAS
pa3BUTHE SPO3UIHBIX MPOIIECCOB HA Oeperax peK, CHUKAET 3arps3HeHHEe BOJ0E-
moB [39,41,42,43].

Bnuanue necononoc na ypoixcaiinocms ceibCKOX03AUCMEEHHBIX K)Jlb-
myp. BausHue JNECHBIX HACAKACHUU HA YPOKAUHOCTH CEIbCKOXO3SMCTBEHHBIX
KYJbTYpP MPOSIBISIETCS B OCHOBHOM B YMEHBIIIEHUU CKOPOCTU BETPOBOTO MOTOKA,
0COOEHHO B HIDKHUX CJIOSIX BO3Ayxa. B neTHuil mepuoa 310 oOecredynBacT
yMEHbIIIeHHEe (DU3MUECKOr0 HCMApeHUs] M TPAHCIUPALUHU, YTYyUIIEHUS MHUKPO-
KJIMMaTa B 30HE 3alIUTHOTO BIUSHUS. B 3UMHUN Mepuoj] CHUKEHUE CKOPOCTH
BETpa CIIOCOOCTBYET YMEHBIICHUIO MEPEHOCA CHETa M OTJIOXKEHHUIO B 30HE BET-
POBOI T€HU, YMEHBILIEHUIO IPOMEP3AHUS TIOUBBI U 00PA30BAHUIO JIEISTHON KOP-
KM, MPEJOTBPAILECHUIO BhIMEP3aHUSI O3UMBIX, MOBBIIIEHHOMY YBJIQ)KHEHUIO B
30HE CHE)KHOTO 1MoKpoBa [44,45,46].

BrusiHue JIeCHBIX MOJOC HA YPOKaWHOCTh CEIbCKOXO35MCTBEHHBIX KYJIb-
Typ TPOSIBISIETCS TAKXKE U MOCPEACTBOM JyUIIe COXPAaHHOCTH O3UMBIX B XO-
J0aHBIA Tiepuoa roga. OcoOeHHO MPOSBUIOCH BIUSHUE MPUOATIOUHON JECHOMN
nosiockl Ha ypoxkait B 2011 roxy. B 30HEe 3alIUTHOTO BIIMSIHUSL JIECOMOJIOCHI
HaVMEHbIIas ypoxaiHocTh (36,7 /ra) Habmoganace Ha paccrostaud 10 M ot

Jecomoiockl, HanbobInas — 58,3n/ra — Ha paccrosuun 50 M. B 1iemom B 30He
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3alIUTHOTO BJIHMSHUS JIECOIIOJIOCH YPOJKai 3epHa MIIeHUIBI cocTaBml 47,21/ra,
gyro Ha 11,1 m/ra Beimre, yeM BHe e€. O OONBIION arpOHOMHYECKON PPEKTHB-
HOCTH JIECHBIX ITOJIOC CBUCTENBCTBYIOT AaHHbIE (Tabmuna 3). [IpumeneHue cu-
CTeMbI JIECHBIX HACAXKICHHH CO3/1aeT OJarompusTHBIN pPEXHUM I Pa3BUTHA
CEJIbCKOXO3SIUCTBEHHBIX KYIbTYp. JICHUHTpaJACKUM JIECHUYECTBOM MPOBOIUIIHICH
B paiioHe padoThl IO HACAXKIEHHIO JIECOTOIOC B BOJOOXPaHHbIX 30HaX. Ha 3Ha-
YUTENbHON YacTU MPUOPEKHBIX MOJOC JIECOTOCAAKU BBITIOJHEHBI HA TUIOIIATU

csoitze 1300ra.

Tabmuma 3 —BnusHue TprbamoYHON JIECOMOI0CH Ha YPOXKANHOCTH
CEJIbCKOXO35ICTBEHHBIX KYJIBTYD

YposkailHOCTB, 1/Ta
KyasTypa 3aIUIIeHHast He3alUIIeHHAas Ipu6aska ypoxas, %
Iiomaab Iiomaab
O3umas IIIeHnIa 31,7 28,6 10
3eneHas Macca 76,6 70,0 11

Cucrema 3alUTHBIX JICCOHACAK/ICHUI HE 3aBEepIIICHA K MOXXHO BCTPETHUTh
YYaCTKH, IJIe Ha OOJIBIIIOM MPOTSHKCHUU APEBECHBIC HACAXKIEHUS MO Oeperam
pPeK U OaJIOK MOJHOCTHIO OTCYTCTBYIOT. YacThb JIECOMOJIOC HY)KIACTCS B PEMOHT-
HBIX TOcaakax. Becero B cremHoit 30He TpeOyetcst co3nath eme 500 ra necona-
caxxaeHuii. BogooxpanHsiii 3 dekT siecopa3BencHus Mo OeperaM pexk BechbMa

3HAYMTEJICH U MHOTOKOMITOHeHTEH (cxema 1).

Hcxoass U3 BBINIEU3IOKEHHOTO, B JAaHHOM MPOEKTE MpeiararoTcs JiBa
BapHUaHTa MEPONPUSTUNA C LEJIbIO0 MPETOTBPALCHUS 3aWICHUS U 3arps3HEHUs
pex.
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Cxema Nel. Co3gaHue CHUCTEMBI 3allIUTHBIX JIECOHACAKICHUHN B IPUOPEK-
HBIX T10JI0CaX MaJIbIX peK M BofoeMoB (cxema 2).

Jlecononoca
v v
Bnusinue Ha 3aHATYI0 UMU Bnusinue Ha npuieraronryio
IUTOIAAb TEPPUTOPHIO
7 v \ 2N
Kpona Ilon- Kopuau v
CTniKa CHmKaeT CKOpOCTh
v v . 2 BeTpa
3anep- IIpenoxpa- Vkpen-
JKUBACT HSET TI0YBY nsieT v
ocankn 0;2135; TOHBY IIpenoxpanser no4yBy
¢ v ¢ OT BBITyBaHUS
Perynu- VYyduaer CIpykTypy U
pyer (u3nveckre CBONCTBA MOYB ¢ ‘
TemIepa- Vayyuaer PaBHomMepHO
Typy 3u- v MUKPOKJIMMAT pacnpeznenser
MOt u 3a£[ep>1U<HBa}0T MTOBEPX- cHer
TeToM HOCTHBIN CTOK M MIINCTHIE
YaCTHUIIHI v
Pacuupsier BugoBoii coctan
+ 0eCII03BOHOYHBIX U ITHIT

CraOunm3upyer coCTaB MUK-
poduIOpHI 1 MUKpPOGhayHbI

HpezmomeHI/m I10 3alIUTC MAJIBIX PCK .HeHI/IHFpaI[CKOFO paﬁOHa

BeKTopHOCTB IIPOTUBO3PO3NOHHOI'O BIMAHUA JICCHBIX ITIOJIOC HA OKPYXKAKOIIYIO CPCaY

Cxema Ne2. Co3nanue cucTeMbl 3alIUTHBIX JIECOHACAKACHUM Npu Pepmax,
PAcCIIOJIOKEHHBIX B BOJIOOXPAaHHBIX 30HAX MAJIBIX PEK U BOJOEMOB (cxema 3).

Oba BapuaHTa BKJIIOYAIOT B ce0s MPOPMIAKTUUECKUE MEPONPHUSTHS Ha
BOJIOCOOPHOW TEPPUTOPHH MAJIBIX PEK U OaJOK M OTIMYAIOTCS IPYr OT JIpyra
pa3HOM CTETEeHBIO BO3/ICUCTBUS Ha IPUPOIHBIE KOMILIEKCHI.

[IpoBenem aHanu3 MpenIOKEHHOW MOCAAKHU JIeCOHACAKIECHUI npu (ep-

MaX, pacIoJI0XKECHHBIX B BOJJOOXPAHHBIX 30HAaX MaJibIX pek (Tabmuia 4).

Ta6muma 4 JIpoekr 3ammTHON JecHOM mojockl B OAO «3aBeTsl Mnbrua»
JleHWHTpaICKOTO paiioHa M pacdeT MOTPEOHOCTH B JIECOMOCATOYHOM MaTepHane

HaunmMeHnoBanue mopo/mir. Bcero nocaiouyHoro Matepuaia, mr/ra
WBa xop3nHOUHas 740
Axanusg 6enast 1110
Opex yepHbIi 740
CMoporHa 30JI0THCTAs 370
Bcero 370
3anyxeHue oolriee 3330
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3alUTHBIE JIECHBIE HACAKIICHHS 3alIPOCKTUPOBAHBI C YUYETOM KOMILIEKC-
HOTO HCIOJIb30BAaHUS BOJOEMOB M MX OEpPEroB B Pa3MUYHBIX OTPACISIX XO35M-
CTBa B MPUOPEKHBIX MOJIOCAX, IIIUPHUHA KOTOPBIX OMpe/ieieHa OTIeIbHbIM TyHK-
TOM MPUJIOKEHHUS K MpHrKazy MuHuctepcTBa ceinbekoro xossiiictea PCOCP ot 3
auBapsa 1981 roxa. lllupuna npuOpeXHBIX MOJOC 3aBUCUT OT MPHJIETAIOIMIUX K

peKaM yrojui U KpyTH3HbBI CKJIIOHOB (Tabnuna 5).

Tabmuua 5 —IlupunHa NpUOPEKHBIX MOJIOC

. [Mupuna (M) mpUOPEKHBIX MMOJIOC B 3aBUCHMOCTH OT YKJIOHA
Kareropus yronunit o 03 R
[TamHs 15-30 35-55 55-100
CeHOKOC, ImacTounIIe 16-25 25-35 35-50

BbeperoBbie HacaXICHHUS PACCUMTAHBI HA MAKCUMAJIbHOE 3aperysimpoBa-
HHUE TOBEPXHOCTHOTO CTOKA M Pa3MEINAIOTCS Ha CKJIIOHAX C TEM PacdyeToM, YTO-
OBl aKTHBHOE BOJIOIOTIIONICHNE ObLTO 3aKk0OH4YeHO 3a 10 MeTpoB oT OpoBKHU Oepe-
ra, 4To MpenoTBpariaeT e€ ot nepeypiaakHeHus. COOTHOIICHUE MOPOJT B CTPYK-
Type OeperoBbIX HacaXJeHH yka3zaHo B cxeme 3. [llupuna necononoc ycraHas-
JIMBACTCS] HA OCHOBAHWUHU OOCIICIOBAHHS PUOPEIKHON TEPPUTOPHH U 3aBUCHUT OT
JUTMHBI YKJIOHOB M UX 3POAMPOBaHHOCTU. B mpuOpexHoii monoce peku Cochika
IIMPUHA JIECOIOJIOCHI TIPEIIaraeTcsi paBHOW IUPHHE MPUOPEKHOU IOJIOCHI, 3a
uckiroueHueM 10-MeTpoBoil MOJIOCKI OT ype3a BOJbI, KOTOpask OCTAETCs 3alIy-
JKCHHOM. 3allUTHBIE JIECOHACAXKICHUS BBIMOJHIIOT Cieaylomue (QyHKIUUH B
oxpane BogoeMoB [58,59,61,64]:Bogoperyupyronpe 1 MOYBO3aIUTHEIE, ITe-
PEBOJIS MMOBEPXHOCTHBIM CTOK BO BHYTPHUIIOYBEHHBIM, TEM CaMbIM Ipeaympe-
KJasi pa3BUTHE SPO3MOHHBIX TPOIECCOB Ha Oeperax pek; 3aJepiKUBaloT TBEp-
JIBIA CTOK WJIM TIOCTYIUICHHE €r0 B PEKH; BETPOJIOMHYIO (YHKIIMIO, CHHUXKas
CKOpPOCTh BETpa M, CJICIOBATEIbHO, MHTCHCUBHOCTh MCIIAPEHUSI C MOBEPXHOCTH
BOJIbI;, CAHUTAPHO-TUTMEHUYECKYIO, YIIydIlash XUMHUECKHE MMOKa3aTeld BOJIBI,
MOCTYMAIOIICH B PYC/IO peK; (QYHKIUIO JEKOPATUBHOTO O(popMIIeHHUS Oeperon

pex.
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Ecnu B BomooxpaHHO# 30He pa3MelieHbl )KUBOTHOBOAYECKUE (epMBbI, SIB-
JSIIOIINECs] O0BEKTaMH — 3arpsi3HUTENSIMH, TO CHCTEMY 3alllUTHBIX JIECHBIX
HACAXACHUN TNpeasaraeTcsl IOMOJHUTh NPUPEPMCKUMHU JIECHBIMU TOJOCaMH.
Takue necHble MOJOCH pa3MemIalOTCs Ha OajJOYHOM CKIIOHE C PacCTOSHHEM
JpyT OT Apyra paBHOM S BBICOT JIECHBIX MOJIOC. 3aKIaabiBaloTCs 3—4 Takux Mo-
nocsl, mupuHoi 15 M. IlepBas necomnosoca pa3meraeTcsi Ha BHEIIHEH CTOPOHE
00BaNoBKU (pepMbl TaKUM 00pa3oM, YTOOBI HABO3HBIE CTOKU HE 3aTOIUISLIN Ape-
BECHbIE pacTeHus. MeXIOIOCHBIE YYaCTKU CKIOHOB 3aHUMAIOT IIOCEBAMHU MHO-
roJIeTHHX 3J1aKOBBIX TpaB [60,62,63].

[Ipennaraemasi cuctema 3allUTHBIX HACAXKACHUN SBIIAETCS Haubosee npu-
eMJIEMBIM CPEJICTBOM MEJMOpAIMM TIOYB U arpoleHO30B BOJOOXPAHHBIX 30H
MaJbIX PEK, B pe3ylbTaTe CHUKEHUS HETATHUBHBIX MPOSABICHUMN CEIbCKOXO035M-
CTBEHHOTO MPOW3BOJICTBA, BIMAHUSA XKUBOTHOBOMYECKHX (DepM Ha COCTOSHUE
Bos0eMOB. Crcrema nmpudepMCKUX JIECHBIX MOJIOC KPOME BBIIICONHCAHHBIX (B
NepBOM BapuaHTe) (QYHKIUH, MpeaynpexIacT aBapuiiHbie cUTyanuu (IPOpHIB
OOBAJIOBKH >KUBOTHOBOIYECKUX (hepM), Tak Kak YKpeIUIeT TPYHT OOBaJOBKU
KOPHEBOM CHCTEMOM, 3aIlIMIaeT >KMBOTHOBOIYECKHE MOMEUICHUS OT BETPOB,
CHEXXHBIX 3aHOCOB W YIIY4YIAeT CAHUTAPHO-TMTHEHUYECKHe (YHKIUU. Takxke
YBEIUYMUBAETCS NMPOAYKTUBHOCTH II€HO30B TUKOW TPaBSIHUCTON pPaCTUTEIbHO-
CTH, YIYYIIAIOTCS 0aKTePHOIOTUYECKHE TToKa3aTenu Boabl [56,57,65].

AmnanoruyHas cxema Obula ampoOupoBaHa B y4eOHOM XO3SHCTBE
Ky6I'AY. Tlo na6monenusm BecHoit 2002roma cucreMa 3alllMTHBIX Hacaxje-
HUH, BKJIIOYaromas mpudepMcKue JIECHBIE MOJIOCHI, MOBBICHIA KAaue€CTBO BOJ

MECTHOrO cToKa (Tadi. 6).

Tabmuua 6 —Baustare npudepMcKoii 1eConoaockl Ha KauecTBO CTOUHbIX BoJ, 2002rox

ITokasarenu Be3 mpudepmckoit C mpudepMckoit
JIECOTIONOCHI, KII/JI JIECOTOIOCOH, K1/
CradnnoKoKKH 11200-18100 720
CTpenTOKOKKH 11500-14300 340
MHUKPOCKOITUYECKHE IPHOBI 4720-9100 225
BakTepuu rpymisl KAIICYHOU T1a- 11500-22000 650
JIOYKH
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Memoouxka u azpomexnHuka co30aHUsA 3AUUMHBIX J1€COHACANHCOCHUIL.
O0beM paboOT MO CO3/aHUIO JIECOMOJOC B MPUOPEKHBIX MOJIOCAX MAaJbIX PEK
onpeenseTcss JeTalbHbIM arpojiecCOMeIMOpaTUBHBIM oOcienoBanueM. B naH-
HOM TpOEKTe ompeneseH o0beM padboT Ajig OeperoBbIX HacakaeHUN peku Yern-
0acka Ha TEPPUTOPHH 3eMJIETIONIb30BaHUS cenbxo3npeanpusatus OAO «3aBeTs

Wneuua» (rabauna 7).

Tabmumna 7 —O06beM paboT MO CO3AAHUIO 3AIMUTHBIX JIECOHACAKICHUI

Meponpusrus IImomane, ra
beperoBrie HacaXxaeHUs MUPUHON 25 MEeTpOB 5,0
ITpudepmckue gecHbple OJI0CH MUPHHON 15 MeTpoB 1,0
Hroro 6,0

[Ipy TPOEKTUPOBAHUU JIECHBIX IOJOC B COOTBETCTBHUU C IOYBEHHO-
KIIMMATHYEeCKUMH YCJIOBUSMH 30HBI U C HAJIMYUEM IOCAJIOYHOTO MaTepuaia B
NUTOMHUKE JICHMHTPaICKOTO JIECHUYECTBA OCYLIECTBIICH CIEAYIOMUNA MOA00p
nopoJi. beperoBrie necoHacaxaeHUsT CO3IAIOTCS TUIOTHON KOHCTPYKIUEH, PSAI0-
BBIM CIIOCOOOM W3 JPEBECHBIX KYJBTYP U KyCTapHUKOB. PasMmerieHne pacTeHuit
3x1 (meTpoB), nmpu koaudectBe pactennii Ha 1 ra 3330mryk. KoaudectBo ps-
0B B IpuOpexxkHoi nosioce — 9, B npudepmckoit — 5. [locanky J€CHBIX MOJIOC
IIpEayCMaTPUBAETCS IIPOU3BOAUTE OCEHBIO M BECHOW. BECEHHION0 MocaaKy cie-
JyeT HAaYMHATH JI0 PACIyCKaHMs TOYEK, a OCEHBI0 — Cpa3y K€ MOCIe BBIKOTIKU
CEeSTHIIEB M3 MUTOMHHUKA, PACTEHUS HEOOXOAMMO BBICAXKUBATh 0€3 JHMCTHEB, BO
BJIQXKHYIO TIOUBY. JIJIst MOCaIKK UCTIOIb30BaTh TOOPOKAYECTBEHHBINM MaTepral C
XOpOIIIO Pa3BUTON KOPHEBOM CHCTEMOM, MMEIOIIUN npkuBaeMocTh 95—98 %.
BeperoBbie HacaXkieHUsI IPOSKTUPYETCA CO3/1aBaTh MEXaHW3MPOBAHHOMW MOCA-
KOH CesHIIEB 10 MOATOTOBICHHOM nouBe. [louBa moaroTaBiamBaeTcs Mo cUcTeMe
paHHero mapa, Mocjie 4Yero Mpou3BOAMTCA Tocanaka arperatom JT-75 M u
3CCH-1 [66,67,68].

YXo1 3a JecoHACAKICHUSIMHU 3aKITF0YAeTCsl B KYJIbTUBAIIUU MEXKITYpIIUi
B TeueHue 5 neT. B mepBrie 3 roga mpou3BOAUTE YXOI B psAAaxX C PHIXJICHHEM

INOYBBI 1 YAAJICHUEM COPHAKOB. PaGoTs! 1o HAaCaXXIACHUAM U YXOJ 34 HUMH B TC-
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YeHHUE O JIET OCYUIECTBIISIIOTCA MOJA PYKOBOJCTBOM JIGHHMHIPaJCKOIo JieCHUYE-
ctBa KaHneBckoro mexiiecxo3a KpacHomapckoro ynpasieHUs JIECHOTO XO351MCTBa
[55,58,61].

IKonozuueckan IPpphekmuenocmov npeoazaemovix Meponpusmuil. IKo-
aorudeckast 3PEeKTUBHOCTD JECOMOCAT0K BBIPAXKAETCS B MPEAYNPEHKACHUN 3a-
WICHUS W 3arpsi3HEHHS] MaJIbIX PEK, YJIYUIIEHHUS CAHUTAPHOIO COCTOSIHUS UX
TEPPUTOPHH, YIYUIICHHUS] COCTOSIHHSI 36MEJTb, TIPEIOTBPAIICHUS UX JEerPaalliu.
Kak cnenctBue ykazaHHbiX 3¢dektoB — o3gopaBinuBaerca Cpeaa oOutanus
HACEJICHUS, YIYUIIAtOTCS B 1IEJIOM COLUAIBHBIE YCIOBHS €r0 MPOKUBaHUS. -
(beKxT oxpaHbl BOJA OT 3aWJICHUS U 3arpsi3HEHUs BeIpakaercs B ciaenytomiem: Co-
IJIACHO JIAHHBIM HAYYHBIX MPOEKTHBIX OpPraHu3aliii B YCIOBUSX CTEIHOW 30HBI
Kpasi €KEroJJHO C KaXKJI0TO reKTapa B CPEIHEM YHOCUTCS OKOJIO 2 TOHH IUIOAO-
POJTHOTO CJIOsl TTO4BBI. BomocOopHas miomans cocrapmsier 1279 KM, Cpenuee
KOJIMYECTBO MPOAYKTOB BOJAHOM 3p0O3UM Ha BOAOCOOpPE PEK 30HBI COCTABISET
640 Thicsu M°. B pekax oTkiIajpiBaetcs okono 10 MpOIeHTOB TBEPAOro CTOKA,
MOCTYIAOIIET0 ¢ BOJOCOOPOB. 3alllUTHBIEC JIECHBIE HACAXKIEHUS MPEIOTBpAIlla-
I0T TMOCTYyIUIEHHE TBepJoro croka B peky Ha 80 %. CnenoBarenbHO, 00beM

HAaHOCOB, 3aACPKUBACMBIX 3alIMTHBIMH JICCHBIMHM HACAKIACHUAMHU, COCTABUT

exeronso 51 Teic.M° [47,49,50,52].

BbIBO/IbI
1. 3ampoekTupoBaHHbBIE JIECOHACAXKJIEHUS CMOTYT BBIIOJHUTh CIIEIYIO-
mue (YyHKIUU: TPEAOTBpAIICHUE 3aujIeHHs] W 3arpsA3HEHUS PEeK MPOAYyKTaMu
TBEPJOI0 CTOKA; 3aluTa OEperoB pek U BOJOEMOB OT pa3MblBa U pa3pylLICHUs;
COKpalleHre (PU3NYECKOro UCIAPEHHsI ¢ MMOBEPXHOCTU 3€pKajia BOJIbI; YIIydIle-
HUE CAaHUTAPHO-TUTHEHUYECKUX YCIOBHUH, JeKOPAaTUBHOE OPOpMIIeHHE OEperos,;
XO03sIICTBEHHOE OCBOEHUE OEPEroB peK U 3eMellb, HE UCIOJIb3YEMBIX WM HENPO-

AYKTUBHO UCIIOJIb3YCMBIX B CCIIbLCKOM XO3SICTBE.
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2. Co3math B CTENMHOW 30HE 3aKOHYCHHYIO CHUCTEMY JICCO3aIIMTHBIX
HaCaXXJIeHUH 1Mo 6eperam pek u O6ajok.

3. Coznatk cuctemMy npuEepMCKUX JIECHBIX IMOJIOC, TAK KaK OHA CHUKAET
OTpHULIATETIHHOE BIMSHUE HA PEUHBIE CUCTEMbI )KHBOTHOBOAUECKHIX (epM.

JIaHHBIIA IPOEKT PaCCYUTAH IS TEPPUTOPHUU 3EMIICTIONH30BAHUS HA CEIIb-
CKOXO3SHCTBEHHBIX MPEINPUATHAX JICHUHTpaICcKOro palioHa, HO €ro MOYKHO pe-
KOMEHJIOBATh M JIJIsl PACIPOCTPAHEHHS HA JPYTHE TEPPUTOPUH CTEIHOW 30HHI.
Ocy1ecTBICHNE JAHHOTO MPOEKTa 3HAYUTEIBHO YIYUIIHT JIECOMEIHOPATHBHOE

COCTOSAHHUC HByqaCMOﬁ TEPPUTOPHUHN U ITOBLICUT €TI0 O6H_Iy10 JECUCTOCTD.
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