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3HAYEHWE AE3VUHBA3UNW B OBLLEM CUCTEME OXPAHbI OKPY)XKAIOLLLEEV CPEAbI
OT3AIrPA3HEHNA NAPASUTAPHbIMU NATOTEHAMU
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AHHoOmauus. LLenbio Halmx UCCefoBaHnit 6bi10 U3ydeHne CTENEHN NapasuTapHOro 3arpsa3HeEHN 06bEKTOB OKpyXKaloLLen cpedbl yp-
6aHM3MPOBAHHbBIX 3KOCUCTEM U ompeaeneHne 3bGeKTUBHOCTU CPEACTB 1€3MHBA3NMN 06BEKTOB COLMANTLHOIO Ha3HaueHus. Matepuanom
MCCNEA0BaHNI MOC/TYXXI/IN CMbIBbI, B3STbIE C TBEPAbIX MOBEPXHOCTEN COLLMABHO 3HAYNMbIX 06BEKTOB (AETCKMX AOLIKOMbHbIX YU PEXAEHNIA,
LIKO/, MOMMKANHWUK, Mara3suHoB 1 yupexxaeHnin 06L1eCTBEHHOO NUTaHNs). MiccieaoBaHuns NpoBeaeHbl B COOTBETCTBUM C 06LLEMPUHSATBIMM
B Napa3sunToNorMm Metogamu. YCTaHoB/IEHO, UTO Napa3nuTapHOe 3arps3HeHmne CoLMabHbIX 06beKTOB SMLLAMM [e/IbMUHTOB M LUCTaMM Mpo-
CTEMLINX BAPbUPYETCA 0T 30 1075 %. DKCTEHCMHBA3MPOBAHHOCTL MOBEPXHOCTEN MPeaMETOB 061X0AA AETCKUX AOLIKOIbHbIX YUPEXAEHN
coctaBuia 40 %. B WKOAbHBIX yUPEXAEHMUSAX U yUPEXAEHNAX 0BLLECTBEHHOO MUTaHNA —30 %, B MarasuHax —75 % 1 B MOMKIMHUKAX —
55 %. )KM3HECNOCOBHOCTb BblAENEHHbIX B CMbIBAX SUL, HE MpeBbilana 3,8 %. OMNbITHLIM MyTeM 6b110 YCTAHOBAEHO, UTO CaAMblil BbICOKMM
0BOUMAHBIM 3pdekTom 06aaaaeT npenapar aesnHbak cynep B dopme 3 % BOAHOIO pacTBoOpa, KOTOPbIN Bbi3blBal AECTPYKTUBHbIE U3MeE-
HeHus n rnbenb 91 % anu, Toxocara canis v 95 % auw, Ascaris lumbricoides.

Katouesble croea: OKpy>Xawuwasa cpeaa, 6uonornueckas 6e3OI'IaCHOCTb, napasnTapHbli€ NATOreHbl, MHBA3NOHHbIE 60ﬂ€3HVI, AE3NHBa3N4.

BBezenue

[IpoBeneHue IesleHAIPaBIeHHbIX UCCIELOBAHNM 00BbEKTOB OKPYIKAIOIIell cpesbl Kak $aKTOPOB Iepesa-
41 IIapasuTapHbIX O60e3Hel YenoBeKa U KUBOTHBIX HEOOXOAUMO IS ITONy4eHUS JAHHBIX, ONIpeleIsIoinX
CTEIIeHb PUCKA 3apakKeHHUI U yPOBHSA KOHTAMUHALMU N1apa3UTapHBIMU [IATOr€HAMU OKPY>KAIOIEN CPeAbl.
UccnenoBaHus 110 BBISBIEHUIO 3arpa3HeHUs] 00BEKTOB OKPY>Kalolel cpelibl NHBA3HOHHBIMU [TATOTeHAMU
JIAI0T BO3MO>XHOCTB BBIIBUTH MEXaHU3MBI IlepeJjlayl MHBAa3UOHHOI'O Havajla, IPeLOTBPATUTh PUCK 3apKEeHUL
Hace/leHus MapasuTapHbIMU 60Ie3HIMU U [IPeLOXPAHUTH OKPYIKAIOIIYIO CPefly OT 3arpsa3HeHNs HHBA3UOH-
HBIMU dJIeMEeHTaMU [1;2].

[Ipo6remMa OXpaHbl OKPYXKAIOLIlell CpeLbl OT 3arpsi3HeHUsS 610MIOruYeCKUMH TATOTeHAMU SBISETCS O4€eHb
aKTyalbHOH B COBpeMEHHOM MUpe. BrICOKUIT YpOBeHb 3apaskeHUS KUBOTHBIX BO3OYAUTENIMU NHPEKIINOH-
HBIX U NHBA3WOHHBIX O0Ne3He IPOBOAUT K UX HAKOIITIEHHUIO B II0YBe U BoZie ypOaHU3NPOBAHHBIX 9KOCHCTEM
OTKyJia OHM IIOIAZAIOT Ha OKPY>KalollIUe IIPEJMETHI, IPOAYKTHI IUTAHUA U PYKHU YeloBeKa. B pesyibpTaTe co3-
JlaeTcs 3MU300TOIOrMYecKasd U ANMULEeMUOIOTNYeCKas HallPS>KEHHOCTDb B OTHOLIEHUU PAJa ITapa3suTapHBIX
fornesHeli B TOM uncie 061IIMX [ Yel0BeKa 1 >KUBOTHBIX [3]. Buomoruueckyto 6e3omacHocTs obecreurBaeT
CHCTeMaTHYeCcKoe IpUMeHeHMe Ae31HBA3UU — KOMIIJIEKCa MEPONIPUSTHM, HAIIpaBJIeHHbIX Ha IIpEpbIBAHHUE
yTel mepefavyy HHBA3UOHHBIX TATOTEHOB U YHUYTOXKEHe UX BO BHEIIHEeH cpefe C Liebio IPOPUIAKTUKY
PaCIpOCTpaHeHUS TAPA3UTAPHBIX OONE3HEN, B TOM YK CIIE OOLIUX JI YeI0BEKA U )KUBOTHBIX. JIJId Ie3UHBa3UU
Yallle BCEro UCIIONB3YIOTCS XMMUYIeCKHe METOLbI C IPUMeHeHNEM BellleCTB, 00/Ialai0INX Pa3Hoi CTeeHbIo
OBOIIMZIHOT'O U JTAapBOLUJHOT'O BO3JIEMCTBUA [4].

MaTepuansl ¥ MEeTOZbI

PaboTa 10 ompeneneHNI0 3arpsi3HEHUS OKPY Kalolel cpe/ibl NHBA3MOHHBIMU ITaTOTeHaMHU U 3pdeKTUB-
HOCTU CpeJCTB JIe3MHBA3UU IIPOBEJleHa B CIIeIUAIbHO akkpeguToBaHHON OTAY «MexpalloHHas CTaHIUS
10 60pbrbe ¢ 6ome3HIMHU >KUBOTHBIX 110 AsekceeBCKOMY U KpacHeHcKoMy paiioHaM» Benropozckoit obmacrtu.
CaHUTapHO-IIapa3UTOJIOIUYECKOe UCCIeL0BaHUE MaTeprala IIPOBOAUIU B COOTBETCTBUU ¢ MVYK 4.2.2661-10
«MeTozbl CAaHUTapHO-TIapa3UTONOIMYeCKUX UCCaeoBaHUN» [5] U MYK 4.2.735-99 «[lapa3uTonorudyeckue mMe-
TOZBI 1aOOPATOPHOU JUATHOCTUKY T€IBMUHTO30B U IIPOTO30030B» [6]. Onpegenerue 3GpPeKTUBHOCTU XUMU-
YeCKUX CPeACTB [ Ae3UHBA3UHY, 3aPETUCTPUPOBAHHbIX B [0CyZapcTBEHHOM peecTpe e3CPelCTB, IPOBOAUIA
B COOTBETCTBUH C MHCTPYKILIMEH 10 UX UCIIONIb30BAHUIO. Bbiny BEIOpanbl coBpeMeHHbIe 3$deKTUBHbIE B OTHO-
LIEHUHU U1, TUYUHOK IeJIbMUHTOB U UCT IIPOCTEUIINX IIPEIapaThl: 20 %-1 3MY/IbCUOHHBIM PACTBOP TUA30HA,
Ze3uHOaK cyep B BUZE IOPOLIKA pacTBOopuMoro B Boze u BUHICTU B popme BogHOro pacreopa. K sitnam
Toxocara canis v Ascaris lumbricoides, moMellieHHBIM Ha TIpEAMETHbIE CTEKIA, T0OABNAIM 0,5 %,1 % U 3 % BOJHbIE
PacTBOPBI BEIOPAHHBIX CPEACTB. BpeMs 9KCIIO3UI[MY COCTABUIIO 8 YacOB. KOHTpOIeM CIIy>KUIH [IperapaThl Uil
reJIbMUHTOB, IIOMeIl[eHHbIe B QU3UONTOTUYECKUIT pacTBOp. VccieloBaHUS IPOBEAEHBI C L[ENBIO OTIpeleIeH s
MUHUMaIBHBIX 3G PeKTUBHBIX KOHI[eHTPALUI [e3HBA3UPYIOIUX CPEACTB Ha [IaTOreHHble OHoornieckue
00BeKTH! U [IpefOTBpALlleHNE UX BIUIHUS Ha OKPYIKAIOIIYIO CPeSy U 30POBbe YeoBeKa.

Pesynyra'rm HCCIea0oBaHUs

Puck 3apaXKeHUA III-O,ZIGfI VMHBa3UOHHKIMU 60/I€3HIMU CBI3aH C 3KOJIOTO- napammnomqecxoﬁ CI/ITyaLLI/IEI‘;I
Ha KOHKPETHBIX TEPPUTOPUAX U obBeKTax COI_(I/IaIIbHOI‘;I I/IH(l)paCTPYKTypr, a TaK>K€ YPOBHEM 3KCTE€HCHHBa3M-
POBaHHOCTH 3TUX 00BEKTOB. UccnenoBanus 1o N3Yy4YCHHIO ITIAaPpA3UTAPHOTO 3arpA3HEHN I COONUIBHBIX 06BEeKTOB



OKpy>Kalolie cpezbl B ypOaHU3HPOBAHHBIX SKOCHUCTEMaxX Benroponckoit 061acT mokasanu, 4To us 20 npoo,
B3ATHIX C [I0OBEPXHOCTe! IIpeMeTOB 00MX0/a AeTCKUX JOIIKOIBbHBIX YUpeXKaeH!H, B 8 Tpobax Osuru obHapysKe-
HBI AH1[a TeJIBMUHTOB U LIUCThI IIPOCTENIINK, SKCTHCUHBA3UPOBAHHOCTD COCTABUIIA 40 %. 13 20 IIp06, B3ATHIX
B LIIKOJBHbIX YUPEKAEHUAK U 20 U3 YUpeXKAeHUH 0011ennTa, B 6 Caydasx OblIy 0OHApY)KeHb! [IapasuTapHble
[aTOT€HbI, 9KCTEHCUHBA3UPOBAHHOCTh COCTaBUIA 30 %. 3 15 CMBIBOB, B3AThIX B MarasyuHe U 15 — B IIOIUKIU-
HUKe, 0OHAPY>KeHB! S#11a TeIbMUHTOB U LUCTHI IIPOCTENIINX B 11 1 8 cydyasx. [lapasuTapHoe 3arpssHeHue
3TUX COLMATHHO 3HAYMMbIX 0OBEKTOB OKA3a7I0Ch CAMbBIM BBICOKUM, SKCTEHCUHBA3UPOBAHHOCTb COCTABHUIIA 75
1 55 % COOTBETCTBEHHO. YKM3HECITOCOOHOCTD BRIIBIEHHBIX B CMBIBaX U] FeJIbMUHTOB He IIpeBbIIana 3,8 %.

HccnemoBaHus 10 oripezieneHU 0 3pGeKTUBHOCTY CPEACTB, IPUMEHIEMbIX B MEAUL[MHE U BETEPUHAPUU LIS
Ze3VHBA3UY U Ae3nHPEeKINY [IPeMETOB OKPY>KaIOIIlel Cpefbl, TOKA3aIU CAMBIH BbICOKHMI IPOTHBOIIAPA3UTAD-
Hb1H 2 deKT mpemnapaTa fesuHbak cymep B popme 3 % BOAHON SMYIbCUU, KOTOPBII BbI3bIBAT IeCTPYKTHBHBIE
u3MeHeHus U rubens 91 % sutl Toxocara canis u 95 % suit Ascaris lumbricoides. lesanHb6ak cyrep — IIOPOIIOK AL
Ie3nHeKINY Ha OCHOBe CTAOMIN3HUPOBAHHO CMeCH IIEPOKCUIHOrO COeANHEHNS U KaTaMUHA, B BoZie 06pasyeT
OMYyIbCHIO. VicionpayeTcs Ans fesnHPeK Y 1 fe3UHBA3UYN 00BbeKTOB OKpYIKaIoIlel cpesisl 1 1ouBsl. Obragaer
BBICOKOU OBOLMJJHOU U IAPBOLIUAHOM aKTUBHOCTBIO.

BropeiM 1o cTeneru 3¢pdeKTUBHOCTH OBUI IIpeIiapaT TUA30H 20 %-i SMyIbCUOHHBIN PACTBOP Ha OCHOBE
IUMeTWITETPAruapo — 1,3,5-41uaTnasun-2-tuoHa. ObnasaeT MHIUOUPYOIINM OBOLUAHBIM U IAPBOLUAHBIM
ZelCTBHEM, a TaK)Ke Hen3OUpaTeIbHO LelCTByeT Ha [TaTOreHHble Iprbbl, HEMATOZ U HaceKOMbIX. TuaszoH
npuMeHanu B popMe 3 % BonHOM amynbcuu. Ero adpdexTrBHOCTS cocTaBrNa 88 % npoTuB sut, Toxocara canis
190 % nipoTtus suty Ascaris lumbricoides.

PactutensHbili npenapat BUHICTH B BUsie CBETIO-XKEITOrO LIBETA )KUAKOCTU, IPUIOTOBIEHHOM Ha OCHOBE
[IACIEHOBBIX PACTEHUI, 00/1a/[aeT OBOLUAHBIM JA€UCTBUEM, TIPEIHAZHAYEH IS Ie3UHBA3UU CTOUHBIX BOJ, O10-
JIOTUYECKUX OC3TKOB, TOYBHI U Mecka. [lepes mpuMeHeHUEM Pa3BOAUTCS BOAOIIPOBOLHOM BOAOM 1:100—1:200,
HE UCKII0YAET IPUMEHEHUS IS Te3UHPEKIIMU XTIOPCOAEPKAIIUX COefUHEHN. JleiCTBUE MTpernapara OCHO-
BaHO Ha 6MOMOrMYeCKOM MHIHOMPOBAHUY CTUMYIUPOBAHUS U BbI3bIBaET rubess aul| reIbMUHTOB. YacTb AUl
[IOZBEPraeTCs AeCTPYKLUH, a U3 YaCTH BRUIYIUILIOTCS IMYMHKY paHHel CTafuH He CIIOCOOHbIe Pa3BUBATHCH
Iasee BO BHellHel cpefe. [Ipenapar He BbI3bIBAET U3MEHEHUI B MeTa00IU3ME eCTECTBEHHOTO OUOI[EH03a,
B KOTOPBIH [I0IIAZAET, U He OTIaceH JIs 3Z0POBbs YenoBeka. OTHOCUTCS K 4 KJIACCy OITACHOCTHU. B Haliem ormbiTe
osouuzgHas sapdextuBHOCTS Ipenapata BUHICTU B dopme 3 % BOZHOro pacTBOpa cocTaBuia 50—53 %. KoHreH-
Tpauuu pabourx pacTBOPOB BEIOPAHHBIX I€30CPEACTB 0,5 U 1 % II0Ka3ajIK HHU3KYI0 OBOLUAHYIO U TaPBOLUIHYIO
AKTUBHOCTb.

BriBoasl

ITpoBeneHHBIe UCCIEL0BAaHUS IIO3BOIMIA YCTAHOBUTD JOCTATOYHO BBICOKHUM YPOBEHD IIapa3UTapHOTrO 3a-
rpsisHeHUst 00BEKTOB OKpY>Kalolileil cpefbl B ypOaHN3UPOBAHHbIX SKOCHCTeMax Benropoznckoit obnactu. dxc-
TEHCHUHB3UPOBAHHOCTD COL[UAIBHO 3HAUMMbIX 0OEKTOB BAPHUPOBAIACH OT 40 110 75 %. YK13HeCI0COOHOCTD BbI-
JleJIEHHBIX STULI TeJIbBMUHTOB COCTaBuIA 3,8 %. Jle3nHBa3Us, MpOBeieHHAS C IPUMEHEHNEM TIperapara ge3nHbak
cymep B dopme 3 % BOZHOTO PacTBOPA, BbI3BasIa rubess U eCTPyKTUBHbIE H3MeHEeHUs 90 % SUll TeIbMUHTOB,
4TO JIEJIAET €ro MpernapaToM BhiOOpa IUIg IPOTUBOMAPAZUTAPHBIX 00pabOTOK TBEPABIX TOBEPXHOCTEM COLU-
QJIBHO 3HAYMMBIX OOBEKTOB OKPY’KAIOLI[eH Cpebl I CHIDKEHUSI pUCKA 3apXKeH s YeI0BeKa MHBA3UOHHBIMU
60Ie3HAMU.
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IKOJTOTMYECKAA XAPAKTEPUCTUKA O3EPTOPOAA CHEXXNHCKA
C. A. bpoHuukas, A. C. lyces

YpasibCKuii rocyjapCTBeHHbIV arpapHblii yHuBepcutet, ExatepuHbypr, Poccus. E-mail: ledysona@mail.ru

AHHOVHGI/U/M. O3epa, pPaCno/IOXKEHHbIE B 3aKPbITOM T. CHeXMHCKe HaxoasaTcsa noj BAMSAHUEM He TONbKO NpUPOAHLIX U AHTPOMOINEHHbIX
yCﬂOBMVI, HO M TeXHOreHHOro Bo3aeicTBus. [oBbiLeHNe AHTPOMOreHHOoro BANAHUA B BOAHbIX SKOCUCTEMAX O6OCTpﬂeT I'|p06ﬂeMb| MCnonb3o-
BaHNA BOAOEMOB U UX NMPUBIEKATENbHOCTU A1 OTAbIXAOLLNX. Pel(peaU,VIOHHOE BIMAHME OKa3blBaET 60/IbLLIOE BO3/J€NCTBME HA coaepikaHue
OpPraHOreHHbIX KOMMNOHEHTOB B 03epH0171 BOAE B y4aCTKaX CKOMNNEHUA OTAbIXAKOLWNX, a TAKXKe 0To6pa>|<aeTcn B CBOWCTBE BOJ, COCTOSIHUM
6eper08017| NIMHWUK, CTETUYECKON NPpUBIEKATENBHOCTN U pEKPEALMOHHOM NOTEHLNANE MECTA B LLE/IOM.

Kawuegbie croga: 03epo, 3KONOTNYECKNI MOHUTOPWHT, peKpeaLMNOHHaa Harpy3Ka, 3arpa3HeHne, TeXHoreHHoe BO3/eiCTBUE.

BBeznenue

Jla obecrievenns 3GPeKTUBHOM IPUPOFOOXPAHHOM AESTENIBHOCTH U HKOIOIMIeCcKoH b6e3omacHoCTH Heob-
XOZMIMa peanu3anys Hay4Ho 060CHOBAHHOM, SKOHOMUYECKH U COLIMATIBHO cOaNTaHCHPOBAHHOM SKOIOTMYeCKOH
[IONIUTUKY, HAIIPaBIeHHOM Ha OXpaHy 3J0pPOBbs HaceleHHUs, obecriedeHre BEICOKOTO KaueCTBa OKpy KaroLe
cpeznsl B pervoHe, peabuninTanys 3arpsi3HeHHBIX TEPPUTOPUH, palliOHATbHOE UCIIONb30BaAHME IPUPOLHBIX
pecypcos.

OcHOBHa4 L1e/b UCCIeJ0BAHNSL: OIIpe/ieNieHUe KOIOTMYEeCKOTr0 COCTOSIHUS BOZHBIX OOBEKTOB, PACIIOIOKEH-
HBIX BOIM3Y IpoMBIIIIeHHOTO npeanpustus POAL-BHUNUT (r. Cuexxunck, Yensburckoi obmacty). O65-
eKTaMU UCCIe0BaHUS B JAHHOM paboTe cTanlu clefyoliyie BOgHble 00beKThI: 03epa Cunay, UTkynb, CuHapa,
Cemuckynp, TaTeiui, Talkyns (Tabnuua 1).

3azauu, IOCTaBIeHHBIE IS JOCTUOKEHUS LeJIH:

1. CocTaBeHue 9KOTIOTUYEeCKON XapaKTePUCTUKY BOLHBIX 00BEKTOB, PACIIONIOXKEHHEIX B ropozie CHEXXMHCK

2. UccnenoBanue peKpeanioHHOTO IIOTEeHIMaa TUX 0OBeKTOB

3. MisyueHue texHorenHoro Bozgenctsus POIAI-BHUUTP

MaTepuansl U MEeTOZbI

ComocTaBneHue pe3ynIbTaTOB UCCIeNOBAHUH IPOLUUIBIX €T U COOCTBEHHbIE UCCIeLOBAHUS AIOT BO3MOXK-
HOCTb IPOCIENUTD JUHAMUKY U3MeHeHUsI 9KOTIOINIeCKON XapaKTepUCTUKY BOLHBIX 00BEKTOB U3y4aeMOro
parioHa. [ oeHKU KayecTBa Bogbl 6butn ucnonb3oBanbl TOCT «OreHKa KauecTBa BOJbI BOAHBIX 0OBEKTOB
C DKOJIOMYEeCKHUX MMO3ULUM» U MeTOZUYECKME YKas3aHU «OLeHKa 1 HOPMUPOBAHUE KauyeCTBa IPUPOAHEIX
BOZ: KPUTEPUU, METOLbI, CYL[eCTBYIOL1e IIPOOIeMbl». B paMKax BBIIIONHEHUS HAZI30PHOTO MOHUTOPHHTA
Y KOHTPOJIS BBITIONHSIETCS COOp, aHAINU3 ¥ KOHTPOJIb COOTBETCTBOBAHUS TPeOOBAHUAM IIPUPOJOOXPAHHOTO
3aKoHoZaTenbcTBa. ObIIast MI0IaLb KOHTPOIUPYEMOU TEPPUTOPUH 1200 KBALPATHBIX KUJIOMETPOB.

Pe3ynbTaThl HCCI€AOBAHUS

Kinnmar nsygyaeMoro palioHa XapakTepU3yeTCs KaK yMEPEeHHO TeIIbI KOHTUHEHTAIbHBIN C IPOAO/IKUATENb-
HOU XOJIOLHOM 3MMOM, TEILIBIM JIETOM 1 KOPOTKMMH I1€PEXOJHBIMU ce30HaMU. CpeAHAs rofoBas TeMIIepaTypa
coctasnger +1 °C. CpegHeMecsIuHas TeMIepaTypa sHBaps — —16 °C. 3uMa CHeXXHas U BeTpeHas. CpelHEMeCSyHas
TeMIepatypa uions cocrasiuser 17 °C. ofoBasg aMIIUTy A TeMIIepaTypHBIX KonebaHuit cocrasiaset 77 °C, mpu
MakcuMyMme +32,2 °C, MUHUMyMe —39,5 °C. [0Z0BOe KONTNYeCcTBO 0CaZKOB KOnebIeTcs OT 400 0 500 MM B [OJ,.
Hau6orbliiee KOTMIECTBO OCAAKOB BBIIIAZAET B TEILIBIN [IepHOZ Tofa (375 MM), IIPEUMYILIECTBEHHO B JIeTHIE Me-
caupl. OTHOCHUTE/IbHAS BIYKHOCTD BO3/JyXa SHBAps COCTABIIET — 80 %, U0 — 73 %. CpeHeroopas BlIaXKHOCTb
BO3ZyXa — 74 %. [MybriHa IpoMep3aHUs IPyHTa JOCTUTAeT 1,8—2,0 M. JI/1 paiioHa rOCIIOACTBYIOLIMMU SBISIOTCS
BETpHI 3aIaJHOTO HaIIPaB/I€HUS CO CpeZiHel rOfl0BOM CKOPOCTbIO 3,8 M/ceK, HaIMeHblIlee — B aBIYCTe — 2,7 M/CeK.

I'pazoobpasyroliee npennpusrtue — Poccurickuii pepepanbHbIi sepHbLI LHeHTp — Bcepoccuiick il HayuHo-
HCCIeL0BATeNbCKUN UHCTUTYT TeXHUUeCKOHM dusnuky umenu akagemuxa E. 1. 3ababaxuna — gBiageTcs 10-
KOMOTHBOM Hay4YHOT'O U IPOMBILIJIEHHOIO Pa3BUTHA POCCUU U PacIIONOXKEH Ha PacCTOSHUMU 2,8 KM OT 03epa
CuHapa, 2,3 kM oT o3epa Cunay, 12,6 kM 1o o3epa UTkyns, 8,9 kM 10 o3epa CeMUCKYb, 8 KM L0 o3epa TaTeIll
1 10 KM Ji0 o3epa Talukynb. DKojorudeckas IOoJUTHUKA IPeJIpUITHS, PACIIONIOXEHHOTr0 B ropofie CHEXXUHCK
6asupyercs Ha HopMmax Koncrutynuu PP, denepanbHbIX KOHCTUTYLNOHHBIX 3aKOHAX, pefepanbHbIX 3aKOHAX,
«OCHOBax roCyAapCTBEHHOM IIOIUTHKY B 00/1aCTH 9KOIOTHYecKoro pa3sutus Poccuiickoi deneparnyu Ha epu-
OZ 10 2030 rofa», «OCHOBAaX FOCyAAPCTBEHHOM [TONTUTUKY B 0071acTH 0becIiedeHUS SAePHOM U pafualiOHHON
6esonacHocTu Poccuiickoil pemepannu Ha IepUOZ KO 2025 Tofar, «CTpaTeruy 9KOJIOrnIecKoil 6e30macHo-
ctu Poccuiickoit defiepaniiy 1o 2025 rofia», LJOKYMEHTAX ZOJITOCPOYHOTO CTPATErNIeCKOro IIAaHUPOBAHUS
Y COLIMIBHO-3KOHOMUYeckoro pa3sutus [ockopropauuu «Pocatom» 1 «PPJI-BHUUTP», a Taroxe «OcHOBaX
9KoJIornuyeckon nonutuku 'ockopnopanuu «PocaTom» 1 €e OpraHu3aLui».



Tabruya 1
OCHOBHBlE XapaKTEePUCTUKHU 03€eP

0. CunAY 0. CUHAPA 0. TAIIKYJIb 0. TATBIIII 0. CEMUCKYJIb 0. UTKY/Ib
Ilnomans o3epa, km? 18,4 23,6 1,2 2 0,7 30,1
CpezHss rnybuHa, M 2,5 6,2 34 5 4,5 7,8
JHO UIUCTOE recyaHoe KaMeHHUCToe HIACTOE UIIACTOE UIUCTOE
KonuyecTBo BUAOB phIOEI 4 8 4 5 2 13
BricoTa Haz ypoBHEM 233,3 244 313 272,5 274 273
MOps, M
PaccrosHue no npeanpu- 2,3 2,8 10 8 8,9 12,6
ATUS, KM
PexpealjMoHHas Harpyska + + + + - +

Curay — 03epo Ha ceBepe Yensburcko 061acTu, pacmnonoxeHHoe K 0ry oT 3ATO CHeXXMHCK U K BOCTOKY
OT ropofia BumHeBoropcka. 3uMOM TONLIMHA JIbZAa MOXKET JOCTUTrATh 90 CM. VIMEIOTCS OCTpOBa B 3alafHOU
gacTu ozepa. Ozepo Cuiiad IBIgeTCs IepBbIM B Lienlouke KacainHCKo-MIpTAILICKON CUCTEMBI 03€p, B I0r0-3amaj-
HOU 4acTHu coefuHseTcs ¢ o3epom CyHryib. FIMeeTcs npuTok peka Bonbiag BssoBka ¢ 3anafiHOM CTOPOHH [1].

Osepo Cunapa Haxozutcs Ha pybesxe CBepzanosckoil U Yenabunckoi obmacteit. ITo 60IbIION BOZOEM
TEeKTOHUYECKOTO0 BOSHUKHOBeHUs [2]. O3epo IPOTOYHOE, IPUHAATIEKHUT K ODacceiiHy OfHOUMEHHON PeKH.
B roro-3amnazHoi yacTu B o3epo CrHapa BIajaeT p. Packypuxa. B 1oro-BoCTOYHOM 9aCTH BbITEKAET OZHOUMEHHAS
peka. CobcTBeHHas IUIOLIALb BOZOCOOPHOI MeCTHOCTH 03. CHHApa COCTaBIsIeT 196 KBAPATHBIX KUIOMETPOB.
[IpoTsHKeHHOCTH IIpUbeperKHOM II0I0CH -26 KUIOMETPOB, 00beM BOLHOM MacChl-148 MIUJIMOHOB METPOB KyOU-
yeckux. BonoTa Bogoc6opa 3aHNMAIOT IPAKTUYECKH 85 KUIOMETPOB KBAaZPATHBIX, YPOBEHb 3a007104eHHOCTH
16,2 %. Bona mpecHas, Ipo3pavyHOCTb NPUOIUSUTENIHHO 3 MeTpoB. O3epo 3aperyn1npoBaHo U IABOLKU B HEM
He HabJIogaTcs.

Tarukyns — 03epo B CHEXXMHCKOM I'OPOZCKOM OKpyTe, B ceBepHoi yacTu Yensburckoit obmactu. Ozepo Taru-
KYJIb PACIIONIOXKEHO B 1,2 KM Ha I0I0-BOCTOK OT 03epa MTKyb, U B 9 KUJIOMeTpax 3anagHee ropoga CHeXXMHCK.
Pagom pacnonoxeHo manoe o3epo TepeHKynb, coefrHeHHOe ¢ TalKyneM NpoTokor. O3epo U3BECTHO KaK
OZHO 13 caMbIX Iy6okux B Uens6uHCKOM 0671acTH — I7y6UHA ero JOCTHUIAeT 34 MeTpoB. Boza B o3epe Taikyins
OYeHb YHCTasl, IPU XOPOLIlell [I0roZie BUAHO AHO B 06011 TouKe o3epa [3]. [lutaHue 03epa IIPOHUCXOLUT 32 CYET
aTMOoCcdepHBIX 0CaKOB U [IOZ3eMHBIX POZHUKOB. JIHO CTI0XKEHO KAaMHSIMU, UZET KPYTHIMU YCTYIIaMU, HATIOMHU-
HAIOIMMU JIECTHUL], MECTAMU II€CYAHOE, UINCTOE, ECTh HECKOIBKO M.

Osepo TaTkIl — BOZOEM, TEPPUTOPUAIBLHO OTHOCAIIMIMCSA K CHEXXUHCKOMY T'OPOACKOMY OKpyry. Pacctognue
OT LieHTpa BuiHeBoropcka 8 kM, paccrosuue ot Kacneit 26 kM, paccrosHue ot Yenabuncka 180 km. Ozepo
TaTbl yEOOHO PaCIIoNOXKMIOCH MeXAY osepamu CuHapa u UTkysnb. Bozga B o3epe mpecHas v 04eHb YUCTaS.
Ha 6eperax — TpOCTHHUK, BCTpeYaeTCs 3aTOIIEHHBIH sec [4].

O3epo CeMUCKYIb HAXOAUTCA B 4 KUJIOMETpaXx K I0r0-BOCTOKY OT 03epa MITKy/Ib 1 B KUJIOMETPE K I0I'y OT 03epa
Tarukyns. O3epo CeMUCKYTIb paconiokeHo Ha Tepputopuut 3ATO ropoz CHeXXHMHCK B 3a60/104eHHON MeCTHOCTH
U He UMeeT BbhIpaKeHHOro BofocToKa. Ha bepery BcTpedaroTcs HeGOMbIIKE XOTIMBL C KAMEHHBIMU BBIXOZAMU
[5]. O3epo okpy>xaeT bepe3oBo-cocHOBbIH nec. O3epo CeMUCKYIb IIpecHOBOAHOE. C 10r0-3amafHoN CTOPOHEI
y 03€epa eCTh CTOK B peKy Tyraiuka.

O3sepo HUtkyns umeet oBanpHyto popmy. Osepo pacrnonoxeHo Ha ceBepe YensOuHcko obnacty, B 20 KU-
JIoMeTpax K BOCTOKY OT ropoza Bepxuero Ydaines. O3epo 06baB1€HO IaMATHUKOM IIpypozbl. Ilnorans Bogoc-
6opHoro bacceitna 154 kM. Bojia urcTas v mpo3pavHas (THO BUAHO HA I‘)Iy6I/IHy Jl0 4—5 MeTpoB)[6].

Ha 6epery osepa CuHapa pacronoyeH 3aKpbIThlH ropoz CHEXXHHCK, Ha IOKHOM [Tobepexxbe, 1 ceio Bosgsu-
JKeHKa, Ha BOCTOYHOM. COITIaCcHO UCCIeZ0BaHUIM, B 03€pO He IIolala PaZHoaKTUBHAS MBI [T0CIE BhIOpoca
1957 rozia Ha npeanpusaTuu Madk. ITo akBaTopru 03epa IPOXOAUT rpaHUIla oXpaHHOU 30Hb 3ATO CHEXMHCK.

Bepera o3epa CeMUCKy/Ib CUIBHO 3260/104eHbl, TI09TOMY ZOOPATHCS 10 BOZBI IIPAKTUYECKU He BOSMOXKHO.
Ha BocTouHoM 6epery osepa TaThIIl MOYKHO HaTH 6a3y OTAbIXa, HECKOIBKO FOCTEBBIX JOMOB U 30H /IS OT/bIXA.
O3epo Crnay pacIionodXeHO B FOPHO-TAEXKHON MECTHOCTH — Cpefiy HeOOMbIINX BO3BBIIIEHHOCTEH, 3aPOCIINX
CMelIaHHBIM ecoM. CeBepo-3aafHblil Geper IopsafKoM 3a60/104eH, CeBepHBII U CeBepO-BOCTOUHBIN 3aCTPO-
€HBbI (CaloBOAYeCKME TOBAPHILECTBA U IToceNnoK Bivxkuun Beperoson u Coxon). OTAbIX Ha o3epe Talukynb
OT/IIMYAETCS Ce30HHOCTb. OCHOBHAs peKpeallMOHHas HarpysKa IIpUXOAUTCS Ha JIETHUM CE30H, Ha BEIXOJHbIE
nuu. JleTom Ha beperax VITKy/s Bcerza MHOTO OTAbIXAIOIIHX, CIOZA CHE3XKAIOTCS CO BCEro peruoHa nwoburenn
[IAJIATOYHOTO OTAbIXA. Ha 10ro-BocTOuHOM bepery ozepa HaXOLUTCS IIMPOKO U3BecTHas ckana lllafiTaH-KaMeHb.

Ha tepputopuu o3epa Cunapa QyHKUMOHUPYIOT 8 misxet. CeBepHBIN Geper HU3WHHBIMN, 3apOCIIUH.
FOro-BocTouHbIi Geper 00T, KAMEHHCTO-[IeCIaHbIH C TOTIOCKOH raeyHoro mwishia [7]. IlpuBieKaTeIbHOCTh
o3epa CrHapa A OTABIXAIOIIUX 06YCIOBIeHA CIeAyI0IUMY paKTOPAaMU — XOPOIllas TPAHCIIOPTHAS JOCTYII-
HOCTb, LIIar0Bast JOCTYIIHOCTD /I MECTHOT'O HaceleHus, pasHoobpasye 1auaadToB ¥ BULOB, XOPOLINIA ITPO-



rpeB BOABI 10 KOMPOPTHBIX TEMIIEPATYP IS KYIIaHUS, TBEpAbLe IPYHTHI U yLOOHbIH BXOZ B BOLY, €CTECTBEHHBIE
II0JI0CHI [TeCYaHO-TaTIeYHbIX IIJISHKEH, BO3MOXKHOCTb KPYITOTOAUYHOTO prlO0IOBCTBA, 06ure rpuboB U Arof
B JIECHOM MaCCHBe, IpUJIEraroleM K o3epy. [IpoLeHT cyMMapHOU ATHUHBI IUISKHBIX 30H OTJbIXa COCTABISAET
11 % OT Bcelt 6eperoBoi tuHUY BogoeMa. Ha Tepputopuu 3ATO ropoga CHeXXHUHCK PACIIONOXKEHO 5 [ecyaHo-
TaJIeYHBIX 30H, COCTaBIISIOIINX OKOJIO 8 % OT 6eperoBoil IOIOCh TEPPUTOPUH, HAXOAIILEHCS B TOPOZE.

B pamkax BBITOMHEHUS HaZ30pHOIO MOHUTOPHUHTA U KOHTPOJLS (PUCYHOK 1) BBIIOMHAETCS cOOP, aHAIK3
Y KOHTPOJIb COOTBETCTBOBAHMS TPeOOBAHUAM IIPHUPOLOOXPAHHOTO 3aKOHOATENIBCTBA, B TOM YK CIIe HA BOLHBIX
0b6BbeKTax, MpUeMHUKAX CTOYHbIX BOJ, HA 30HAX CAHUTAPHON OXPaHbl BOZHBIX 00bekTOB. ObIIas IIoIass
KOHTDPONHUPYEMOU TePPUTOPUU 1200 KBaZPATHBIX KHUIOMETPOB (PUCYHOK 2). JlabopaTopuu nMeloT Bce Heobxo-
JVIMBIE aTTeCTaThl aKKPEAUTALUY U OCHAILEHbl COBPEMEHHBIMU UHCTPYMEHTAIBHBIMU CPEACTBAMU KOHTPOJIA.

Jl1g pesoTBpallleHUs U CHYDKEHUS HeraTHBHOIO BO3ZLEHCTBUS Ha BOAHBIE 00BEKTHI JOKHbI UCIIONb30-
BAThCS CIEAYIOIINE MEXaHU3MBI:

— MogepHHU3anUs cbopa ¥ OYMCTKU TUBHEBBIX U CTOYHBIX BOJ,
nossiieHue 3GGeKTUBHOCTH UCIIONb30BAHNS BOLHBIX PECYPCOB

— BHeJpeHHe BOZOCOeperalolux TeXHOIOT Ui

— OpraHusalys KOMIIEKCA IPUPOFOOXPAHHBIX PabOT, HallpaBIeHHbIX Ha IO ePyKaHIe DKOIOIMIeCKOro
6raromnonyuns BOAHbIX 00BEKTOB Ha TEPPUTOPUU PErroHa, SKOIOIHYecKoe BOCCTAHOBIEHE BOLHbIX 00beK-
TOB, IpeOTBpallleHHE BPEJHOIO BO3JEHUCTBUS BOJ,.

O6pexTaMu KOHTPOJISE TUAPOCEPH! ABILIOTCS IPUPOLHbIE IOBEPXHOCTHBIE U [I0/j3€MHBIe BOIbI, TUTheBas
BOZA, BOZA LIeHTPAIN30BAHHBIX CUCTEM BOLOCHAOKEHNUS.
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Puc. 1. IIpousBOACTBEHHB M 3KONOTUIECKUMY KOHTPONIb U MOHUTOPUHT OKPYXaII[ENd CPexBbl
ocymectBiasercs POJIl - BHUUTO (rpagoobpasyrwomee npegnpustue, r. CHEXXHUHCK)

B 2020 rozy B paiioHe KOHTPOJIS He BBIIBIEHO IIPeBbIIIeHUH POHOBBIX YPOBHEN KOHTPOIUPYEMBIX IIapaMe-
TPOB pafuaOoHHbIX GaKTopoB. Coflep)KaHUe PAJUOHYKINIOB B IUThEBBIX IPYHTOBBIX BOJAX, BOZE 03ep U BOZE
[IPOMCTOKOB 3HAUNTEIbHO HIKE HOPMATUBHBIX [I0Ka3aTeNlel pafiallioHHON 6€301aCHOCTH IS [IUTHEBbIX BOZ,.

C6poc IPOMBIIIIEHHBIX CTOYHBIX BOA, PefiepabHOro SIepPHOTo LeHTpa B CHeXKUHCKE OCYIIeCTBILIThCS B 60II0-
TO Borblioe, mpuMmbikatoriee K 03epy CeMuckyib. [Io odunpasbHbIM JaHHEIM, B paiioH 60510Ta y 03epa CeMUCKY/Ib
cbpachIBaeTCst TONBKO YHUCTAsE MM HOPMATHUBHO OYHMIIleHHAs BOJA C KOHI[EHTpalell pafloaKTUBHbIX BEIIIEeCTB
MeHee JTOMYCTUMOI A/ BOZbI OTKPBITHIX BOZOEMOB. B 2020 rozy 06beM CTOYHBIX BOZ COCTABHUII 4,09 Thic. M*. Ko-
JIMYeCTBO COPOLIEHHOTO ITYTOHUS-239 U ypaHa-238 B 2020 FOAY JOCTUIIIO ISATHIETHEO MUHUMyMA.

Bozocuabxenne POJII-BHUNUT® ocyuiecTBasercs us osepa UTkyns. 3a60p cBe>xeit BOAH! B 2020 TOAY
COCTABUII 2478,4 THIC. M?, I IUMUTE 3000 ThIC. M*. OTOOP BOZb! U3 03epa VITKyIb yBETUYUIICS 10 CPABHEHHUIO
C IIPOLLIBIM F'OZOM Ha 5 %. 360D BOZBI 13 CKBAKUH COCTABUI 2,35 THIC. M?, YTO MeHblIIe Ha 10 % 10 CPaBHEHHUIO
C IPOILTIBIM FOZOM. Pacxozb! B cucTeMe 060pPOTHOrO BOZOCHAGKEHUS COCTABUNU 1540 ThIC. M*/TOX.

B 2020 rozy c6poCk! CTOUHBIX BOJ, IIPEATIPULTHS B OTKPBITYIO IHAPOrpadruecKyro CeTb COCTABUIN 1413,8 ThIC.
M3, YTO Ha 4 % BblLlle yPOBHS 2019 roza. 13 Bcero o6bema CTOUHbIX BOJ, 27 % SBISIOTCS HOPMaTUBHO-OYUIIIEH-
HBIMU, a 73 % — HOPMATHBHO-YUCTHIMU. V13 00111er0 KonnyecTBa COPOIIeHHBIX CTOYHBIX BOZ [IPOU3BOLCTBEHHO-
JIMBHEBbIE BOZBI COCTABIIAIOT 83 %, X03111CTBEHHO-OBITOBbIE CTOYHbIE BOABI 17 %. [IpeBbIIIeHUS YL CIa TUMUTOB
06BeMOB CTOUHBIX BOZ He 6b110. [11aTa 32 cOpOCh! 3arps3HAIOLUINX BEIIECTB B 2020 [OAY COCTABIIIA 708 ThICIY
py6ieii. [lng manpHeIero aHaIu3a CUTyaluu B pabore OyAyT pUBeLeHb! JaHHbIE 2016, 2018, 2020 [OZOB.
TakuMm 06pa3om, 6yZeT pacCMOTPeH OTPE3OK 5 JIET C IIPOMEXXYTKOM KOHTPOJIS 2 TOAa.
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YenoeHbie 0603HAUEHNA:
rPaHVLa GaHNTAPHO-3AWMTHbIX 30K
rPAHNLA 30Hb! HAONKAEeHUA
TOYKA KOHTPOAS 11086 PXHOCTHBIX BOA
TOUKA KOHTPONS CTOUHBIX BOJ (8LINYCK B-4) |
TouKa konTpons Gonora Buinycka B-4
(BbiWwe BnMsAHKe, Hivke - hoH)

TOMKA KOHTPOS CTOMHBIX BOA (KOMNEKTOp) =
TOMKA KOHTPONS IMBHEBOA KaHANMIaUMM
(Bbinyck B-6)

TONKA KOHTPONA M104BbI M PACTUTENEHOCT!
TO4KA KOHTPONA CHEXHOMO NOKPOBA

noct ACKPO POSALI-BHUUT®

*0o 9

TOUKA NOCTOAHHOIO KOHTPONS NPU3EMHOMo &
€nos aTMocthepHOro Bo3ayxa
* touka KoHTpons MAD[ ramMma-nanyueHns

Puc. 2. KapTa-cxeMa PacCIIONOXEeHUA MYHKTOB KOHTPOJNA B CAHUTAPHO-3AMMUTHBIX 30HaX
U 30HE Ha.6}IIOlIeHI/IH nNpesgunpuiaTud

B 2016 rony ob1as macca cbpoca BpeHbIX XUMUYeCKUX BelecTs (BXB) coctaBuna 387,5 T, 6onbmy10 YacTh
KOTOPO¥ (332,1T) COCTaBUIU COPOCHI C IIPOU3BOACTBEHHO-TUBHEBRIMU BOgaMU. CYMMapHO 110 2—4-My KJIaccam
OIIaCHOCTH COPOC BelecTB COCTABUI 159,3 T, BELlleCTBa 1-TO KIacca OMACHOCTU OTCYTCTBYIOT, A OCTAIBHbBIX

BEILleCTB (282,2 T) KJIaCC OMTACHOCTHU He OIlpefiesieH (PUCYHOK 3). [IpeBrIleH s TMMUTOB 006 BEMOB CTOYHBIX BOJ
IIO BBIITYCKaM B 2016 I. He 651710 [8].

W BeIeCTBa 1-10 K1acca OMACHOCTH OTCYTCTBYIOT
M BEMIecTBA 2-T0 KIACca OACHOCTH
W BemecTsa 3-To K1acca OacHOCTH
M BemecTsa 4-ro K1acca OlacHOCTH

W c0POC BPE/THEIX XIMHTECKHX BIIecTB,
u!u T KJIACC OMACHOCTH KOTOPBIX He YCTAHOBIEH

6,97

Puc. 3. HHanaMMa C6p0C3. CTOYHBIX BOJ B 2016 roagy 1mo kKmaccam OIIaCHOCTH

B 2018 r c6pOCH B OTKPBITYIO ruAporpaduuecKyo ceTh COCTABUIHU 1347M2, YTO OIarofaps IporpaMMme sHep-
rocbeperxeHns Ha 20 % Hibke 06beMOB 2017 I. B 2018 r. 06111a8 Macca BXB cocTaBuia 337,21, 6OJIBLIYIO YacTh
KOTOPO¥ cOCTaBUIU COPOCHI C TPOU3BOJCTBEHHO-TUBHEBHIMU BofaMu[9]. luarpamma cOpoca CTOUHBIX BOJ
B 2018 T'OZy I10 KJIACCaM OIIACHOCTH IIpeJiCTaBlIeHa Ha PUCYHKE 4.

W BEIECTBA 110 K14CCa OMACKOCTH OTCYTCTBYIOT
W BEmecTBa 2-10 K1acca OMacHoCTH
W BEIeCTBa 3-T0 K1ACCa OMacHOCTH
I BEwecTBa 4-10 K1acca OMacHoCTH

I COpOC BPRIHBIX XIDMTIECKITY BEIIECTE,
571 001 KIACC OACHOCTH KOTOPBIX He YCTAHOBTEH

Puc. 4. I[MarpaMM;l C6pOCEl CTOYHBIX BOJ B 2018 rogy mo kKjmaccam OIIAaCHOCTHU

B 2020 rozy obmiast Macca c6poca BpeAHBIX XUMUYECKUX BEIleCTB COCTABUIIA 336,4 TOHHBI, OOMBIIYIO 4aCTh
KOTOPO¥ 284,3 T COCTaBUIU COPOCHI C IIPOM3BOLCTBEHHO-TUBHEBBIMU BoZaMHU [10]. CyMMapHO 110 2—4 KJIaccam
OIIaCHOCTH COPOC BEILIECTB COCTABUI 148,2 T, BeLlleCTBA [IePBOTO KJIACCA OTTACHOCTHU OTCYTCTBYIOT, /I OCTATbHbIX
BelllecTB 188,2 T KJIacC OIIACHOCTH He ollpejiesieH (PUCYHOK 5).

Junamuka cOpoca BpeAHbIX XUMUUECKUX BEIECTB 32 [TOCIeJHUE [IATh JIeT [IpeJiCTaBIeHa Ha AUuarpam-
Me — pUCYHOK 6. Ob111ast Macca co6poca BpeZHBIX XUMUYECKUX BEIlleCTB 32 2020 TOZ MeHbIIle Ha 0,4 % MacChl
B 2019 TOZY U COCTABSET 17 % OT MacChl HOPMATUBHO JOIIYCTUMOTO cOpoca, KOTOpas COCTABILET 1986,2 T.

m



4871
BeIeCcTBa 1 KJIacca oIacHoCTH
BeMIeCTEA I KJIACCA OIIACHOCTH
BelecTBa 3 KIacca olTacHOCTH
BeMIECTEA 4 KIAcca OIIacHOCTH

clpoc BpeMHbX XHMHYECKHX BEIecTn, Kiace
ONacHOCTH KOTOPLIX He YCTaHOB/IEH

Puc. 5. ,I[Harpamma c6poca CTOYHBIX BOZX B 2020 rofly INo KjaccamM OIMAaCHOCTHU

1600 S
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Puc. 6. ILHarpaMMa C6p0C3. BpEAHBIX XUMUUYECKUX BEIUIECTB 32 NOCAEeAHUE 5 NeT

TakuM 06pa30M MOXKHO 3aMETUTh, YTO B 11€IOM KOZIMYeCTBO cOpoca BpeLHbIX XUMUIeCKUX BelL[eCTB Ha OT-
pesKe 5 JIeT yMEeHbIIIaeTCs, YTO SBIIeTCS IO3UTHBHBIM HallpaBlIeHUeM. B 11eloM Hy»KHO OTMEeTUTb, YTO IIpeBbI-
IIeHYs IMMUTOB 110 BBIOpPOCaM Ha 3TOM IIPeAIPUITUY 3aMedeHO He 6b1710. J1s 6oee mogpo6bHOro paccMoTpe-
HUS BBIOPOCOB BpeAHBIX XMMUYECKUX BellleCTB IpUBeLeHa Tabnua 2.

Tabruya 2
Bri6pochl BpefgHbIX XUMUYECKUX BEIUIECTB B 2020 FOAY
HOPMATUBHO PAKTUYECKUI CEPOC B 2020 rooy
Ne H;&?‘f:;iHc;ﬁg;TXO;Eﬁ:éi;};x Knacc onacHOCTHU Z[OHYCTPIMBII;I CBPOC,
T/TOL, T/TOL % o1 HIC
1  BsBerreHHbIe BellleCTBa - 35,2 6,4 18
2 Cyxo# 0CTaToK* - 1885,5 322,7 17
3 BIIKmonH. - 2,47 1,85 75
4 CIIAB 4 0,64 0,04 6
5  Hedrenponykrsl - 0,1 0,05 50
6 AMMOHUN 4 0,8 0,28 35
7 Hwurpurs 2 0,09 0,03 33
8  Hurtpartsl 3 58,2 4,61 8
9  docdop docdaros 3 1,31 0,1 8
10 Keneso obiee 3 0,23 0,04 19
11 CBuHer 2 0,008 0,005 63
12 Mezp 3 0,002 0,002 100
13 [uuk 3 0,012 0,007 58
14 Huxkensp 2 0,016 0,007 58
15 Kagmui 2 0,0008 0,0003 38
16 Xpom 2 0,04 0,014 23
17  AJIIOMUHUH 3 0,23 0,13 6
18 MapraHen 3 0,02 0,02 100
19 Bop 2 0,4 0,029 7
20 &rop-uon 2 0,96 0,22 23
21 PeHobl 4 0,0012 0,0011 92
Bcero 1986,2 336,4 17

IIpumeyaHue. * B COCTAB CYXOrO OCTATKA BXOAAT Cynbdathl (30,4 T), XIOpUABI (60,83 T), HATpHUH (41,87 T), Kanuii (4,56 T) — ob1ieil Macco
137,67 T.
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JIabopaTOpHBII KOHTPOJIb KA4eCTBA BOABI [IeHTPAIN30BAHHOTO X031 CTBEHHO-TIUTHEBOI'0 BOZOCHAOXKEHUL
OCYILeCTBIISIeTCS B IIeNIX COLUATbHO-TUTMeHNYeCKOT0 MOHUTOPUHTIa. KOHTPOIb BOZB! MCTOYHUKOB BOJO-
cHabXKeHUS OCYIIeCTBIsIeTCS [epes IIOCTyIJIeHeM B CeTh I10C/Ie BOAOIIOATOTOBKY U B pacIipefenuTeNbHON
ceru. KauecTBOo BOZbI B MecTax BoZ03abopa, a Takdke Iepes IIOCTYIUIEHUEM B CeThb I10CIIe BOLOMOATOTOBKY
I10 CAHUTAPHO-XMMHUYECKUM [I0Ka3aTeNIIM He U3MeHMIOCh. [10 MUKPOOHOIOIMIeCKUM, Iapa3UTONOIMIeCKUM
U PaZHOJIOrNYeCKUM I1I0Ka3aTeNIM BOZA COOTBETCTBYET CAHUTAPHBIM HOPMaM U TpeOOBaHUAM.

KauecTBo BOZIbI B pacpe/ieTUTeNbHOM CeTH PaCCMOTPUM B IUHAMUKE TpeX JIeT-C 2018 roa 1o 2020 rox. Tak,
10 CAHUTAPHO-XUMHUUECKUM I10Ka3aTeISIM OIS Ip06, He COOTBETCTBYIOUIUX I'UTMEeHNYECKUM HOPMATHBAM,
CHUBUIACK C 8,9 % K0 0,7 % B 2020 rozy. I1o MUKpOOHOIOrnIecKUM [I0KA3aTeNSIM, IIaPa3UTOIOINIECKUM I10-
Ka3aTenaM, a TAKOKe I0Ka3aTesIM PafHalioHHOM 6e301acHOCTH UCCIeZOBaHHbIe ITPOOBI BOZbI COOTBETCTBYIOT
CaHUTAPHBIM TPeOOBAHUIM.

3aTpaTs! Ha BhIIIONHEHUE PAabOT [0 OXpaHe OKPY>KaIOIe Cpezbl 32 2020 T'OZ 110 BOLZHOMY HallpaBleHUIO
COCTaBUJIM 43,1 MJIH py0., 4TO COCTABUIIO 63 % OT OOIIIell CyMMBI 3aTPAT Ha OXPAHY OKPY>Kalollel CPebl.

BriBoasl

B pesynbraTe mpoBefeHUS UCCIeL0BAHNS ObIIO ONIpeLeieHO SKOIOIIecKoe COCTOSIHIE BOLHBIX 00BEKTOB,
PaCIIoNOKeHHBIX BOIU3Y IIPOMBIIIIEHHOTO npeanpustus POSI-BHUUT® (ropox Cuexxunck, YenabuHckas
obnacTy). B paiioHe uccienoBanus Het fedulinta BOAHBIX pecypcoB. [InTheBas BOZa COOTBETCTBYET IUTHEH U -
YeCcKHUM HOpPMAaTHBaM. BOMBIINHCTBO BOLHBIX 0OBEKTOB IIPUTOAHBI JJI KYIIaHUs. Birarogaps moCTOSHHOMY
KOHTPOJIIO U MOHUTOPHUHTIY COCTOSIHUS OKPY>KaIOLLel Cpe/ibl YAAETCS COXPAHUTh XOPOLLIEEe COCTOSIHUE MECTHBIX
03ep, U KaK crefcTBre KOMOPTHBIN yPOBEHb YKU3HU MECTHOTO HaceeHs. PesybTaThl JAHHOTO UCCIeLOBAHMS
MOTYT OBITb UCIIONB30BAHEI A1 Pa3pabOTKU Mep 110 YIyUILIeHUIO SKOJIOTUYEeCKOTO COCTOSHUS BOLHBIX 0OBEKTOB
ropoza CHe>XMHCKa, B TOM YKCJIe IJIs BOCCTAHOBIEHUS HapyLIeHHOr0 OMONIOTNYeCcKOro U THAPOXUMUYECKOTO
pe>XrMa, IPUBOZASLIIETro K 3a60/1a41BAHUIO0 BOZOEMOB, MACCOBOMY Pa3BUTHIO BOZOPOCIIE, yXYAILIEHIIO KaueCTBa
BOZBI, NCUE3HOBEHUIO PHIO.

BUBANOTrPAGUYECKNI CIUCOK

1. Ozepo Cunau https://urochishe.ru/vodnyie-obektyi/silach-ozero/ (nHTepHeT pecypc)

2. loctonpumevarenpHoe Mecrta Ypana. Osepo Cunapa https://uraloved.ru/mesta/chelyabinskaya-obl/ozero-sinara
(MHTEpHET-pecypc)

3. Tamkysns http://reki-ozera.ru/109391-tashkul.html (uaTepHeT-pecypc)

4. Tarsi http://reki-ozera.ru/109326-tatysh.html (nuTepHer-pecypc)

5. Ozepo Cemuckyb https://www.isilgan.ru/2013/11/blog-post_14.html (uHTepHeT pecypc)

6. Ozepo Urkynp u [llaniTaH-kamens https://zen.yandex.ru/media/uraloved/ozero-itkul-i-shaitankamen-5d02065965f4400
0af8069b3 (nHTEpHET pecypc)

7. «CTPYKTypa U peKpeanroHHasd Harpyska IISHKHO-KYIAJIbHOTO OTAbIxa Ha o3epe CuHapa» (Yenabunckas obnacts) Ky-
nuk 1. B.

8. Otuer POII-BHUUTD 06 sxomornyeckoi 6€30macHOCTH 32 2016T

9. OtueT POAI-BHUUT® 06 axonorndeckoi 6€300acHOCTH 3a 2018T

10. OtueT POJI-BHUUTD 06 sxonorndeckoi 6e30macHOCTH 32 2020T

11. TOCT P 58556-2019 OljeHKa KauecTBa BOAbl BOZHBIX 0OBEKTOB € 9KOTOTMIECKUX O3UIIHI

12. Koncruryuus PP

13. «OCHOBBI FOCYZAPCTBEHHON TONMUTUKY B 061acTu obecriedeHUs sepHON U pafuanuoHHoM fesonacHocTH Poccuiickoi
deneparuu Ha IIEPUOA JO 2025 FOAA»

14. «OCHOBBI TOCYZApPCTBEHHOM MONUTUKU B 06GIACTH DKONIOTUYECKOTO PasBUTUS Poccuiickoil dpemepanuy Ha IepUoj,
J10 2030 rozga»

15. «OCHOBBI 9KOJIOTNYECKOH MONUTUKY [ockopopanuu «PocaTom» 1 ee OpraHu3anuii»

16. OLeHKa ¥ HOPMHUPOBAHUE KAaUeCcTBA IPUPOAHBIX BOA: KPUTEPUM, METOABI, CYIIECTByIOLU[e MpobieMbl: yue6HO-
Mmerozuueckoe nocobue [Texcr] /coct. O. B. Farapuna / V>keBCK: U3IATENBCTBO «YAMYPTCKUI YHUBEPCUTET». —2012. — 199 C.

17. IlocTaHoBNeHMe IpaBUTENbCTBA PO No 149 «O pazpaboTke, yCTAHOBIEHUH U IlepeCMOTPe HOPMATHBOB KaueCTBa OKPyKa-
IOLIe CPebl UL XUMUYECKUX 1 GU3MIeCKUX [I0KA3aTeIel COCTOSIHUA OKPY)KAIOIIEN Cpefibl, a TAK)Ke 00 yTBep)KAeHUY HOpMa-
TUBHBIX JOKYMEHTOB B 06JIACTH OXPAHBI OKPYIXKAIOLEll Cpefibl, YCTAaHABIUBAIOLINX TEXHOIOTNYeCKIe II0KA3aTelN HAaWIydIINX
ZOCTYIIHBIX TEXHOJIOTH»

18. «CTpaTerus sKoIorudeckoit 6esomnacHoctu Poccniickoil emepanuu 1o 2025 roga»
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MEPCMEKTUBbI PA3BUTUSA MAJTIOW TMAPO3HEPTETUKN
BAIPOMPOMbBIWTEHHOM KOMMNEKCE

E. O. Bonkosa“?, C. B. UnbBuLKasa'

'TocyfapcTBEHHbIV YHUBEPCUTET MO 3emneycTpoincTBy, MockBa, Poccus
2 AO «Mocobnruaponpoekt», Mocksa, Poccus. E-mail: ekaterinaone@yandex.ru

AHHOmMayuUs. B cTaTbe paccMOTPeHbl 3KOA0rMUeCKUe NPoBaeMbl arpONpPOMbILLNEHHOTO KOMMEKCA POCCUM U M3yueHbl BOMPOChI 0BMeNEHMs
1 MCYE3HOBEHMS MasTbIX peK. [laHbl NPeAnoXKeH s No yNyuLeH U0 3KONOTMUECKON CUTYaLMU U 3aLLMLLEHHOCTU TEPPUTOPUI, NO3BOASIOLLME
€034aTb JOMOHUATE/IbHbBIE CTUMY/IbI /1S PA3BUTUA CENbCKOTO X034MCTBA M OPraHM30BaTh HOBbIE PEKPEALIMOHHbIE 30HbI. PaccMoTpeHo
COCTOSIHUE W TPEHAbI B PA3BUTUMN 3NIEKTPOIHEPTETUKM, YAENSETCS BHUMAHWE BOMPOCaM NPOEKTUPOBAHUS N CTPOUTENLCTBA KOMIIeKca
OCHOBHbIX 11 BCIOMOTATE/IbHbIX TMAPOTEXHUYECKMUX COOPYXXEHUIN HA MPUMEPE NPOEKTA COOPYIKEHNI, 0BECTIEUNBAIOLLNX JOMONHUTENLHOE
06BoAHeHMe Bonro-AxTy6UHCKOI NONMbI.

Katouegbie croea: ATIK, manble r’MAPO3TEKTPOCTAHLUUN, BO306HOBASAEMbIE UCTOUHUKN SHEPIUwn, anbTeEPHATUBHAA SHEPIETUKA, Aarponpo-
MbILLIEHHbIA KOMMEKC, 3KONornyeckme I'Ip06ﬂeMb|.

BBeznenue

Ocoboe mecTo B PP 0TBOAUTCS 060POTY IIPOOBOIBCTBEHHBIX TOBAPOB U CENLCKOXO3IHCTBEHHOT'O ChIPhS, TAK
KaK JJOCTaTOYHas BHYTPeHHI 0becriedeHHOCTh OTe4eCTBeHHBIM [IPOZOBONIBCTBHEM U CIIOCOOHOCTD Peanrn30BaTh
€ro U3JIMIIKYU Ha BHEIIHUX PbIHKAX XapaKTEPU3YIOT HE TOJIBKO yPOBEHB IIPOJOBOTBCTBEHHOU HE3aBUCUMOCTHU
CTpaHbl, HO ¥ KaYeCTBEHHYIO CTPYKTYPYy 9KOHOMUKH. Pa3BuTHe cenbckoro xossiicTaa u AITK crioco6cTByoT
PasBUTHIO DKOHOMUKH, [TOBbINIAET BrarococTosHue ob11ecTBa. B Lengx ocyiecTBIeHUs IPOPIBHOIO pas-
BUTHUA PP, yBennueHNUS YUCI€HHOCTU HaCeIe€HUS CTPaHBbl, IOBBIIIEHUS YPOBHS XKU3HU FPAXKAAH, CO3aHUS
KOMPOPTHBIX YCIOBUH AN UX Ipo>kuBaHus [Ipe3uneHt noanucan Ykas «O HallOHANIbHBIX L[e/NIX Pa3BUTHUL
Poccuiickoit desepaniu Ha TepUOZA L0 2030 FOfax», IIpeAyCMaTpUBAIOLIKl obecIiedeHye TeMITIa POCTa BallOBOTO
BHYTpEHHETO0 IIPOJyKTa CTPaHb! Bblllle CpeAHEMIPOBOLO [IPH COXpaHeHUN MAaKPOIKOHOMUYECKO CTaOUIbHOCTH
U TOCTHYXKeHUE «[[UPPOBOU 3PENOCTH» KIHOUEBBIX OTPACIell SKOHOMUKU.

Ba30BOM OTpacibio pOCCUMCKOM 3KOHOMUKHU SIBJISIETCS 3NEKTPOdHEpreTUKa. PaccMoTpeHe MHBECTULU -
OHHBIX ITPOLIECCOB B cdepe SHEPreTUKH, B IIEPBYI0 OUepesb, YUUTHIBAET ee 3HaUeHue JIs Pa3BUTHUSI MUPOBOH
SKOHOMUKH B LI€JIOM. Pa3zBUTHE TPaHCIIOPTHBIX KOMMYHUKALMM, IPOMBIIIIEHHBIX LIEHTPOB, XXUIUIIHOTIO
doHza faeT MOIIHBIN UMITY/IbC YBETUIEHHUIO CIIPOCA HA 3IEKTPOIHEPTrHIo0. [lepCrieKTUBHOCTS MaIBIX TUAPO-
anexTpocTtanyu (MI'SC) B Poccuu oueBuzaHa. B Ony>KalIIne AecITUIETUS IIPUOPUTETOM CTAHET CO3JaHUE
9KOHOMUYECKUX CTHMYJIOB [IPOU3BOACTBA 3NE€KTPUYECKOH SHEPIUY Ha OCHOBE UCIIONb30BaAHMUSI BO30OHOBIIIe-
MBIX UCTOYHUKOB 3Hepruu (BV3D) u akTUBHOe pa3BUTHE Pa3IUYHbIX HaIlpaBlIeHNUH TaKOH SHEPreTUKU — MaJIOH
U PO3HEPreTUKU, BETPOBOH, conHeuHOou. [1] [Ipu ctpoutenscrse MI'SC BO3MOXKHO UCIIONb30BaHME TEXHO-
JIOTUH, ITO3BOJISAIOIIMX IIOTHOCTBIO OTKAa3aThCA OT CTPOUTENIbCTBA INIOTHUH U BogoxpaHunull. [Ipoextst MI'DC
YCIIEITHO IIPOXOAAT FOCYAAPCTBEHHYIO SKOIOTMYECKYIO SKCIIEPTU3Y.

YiyudiieHye 9KOIOTNYeCKOM 0OCTaHOBKY, paljHOHANbHOE IIPUPOLOII0Nb30BaHMe, OITUMU3ALINS IpOLiecca
[IPOU3BOJCTBA, COOMOeH e TpeOOBaHUI U OTpaHUYeHUI MOYKeT OBITh JOCTUIHYTO IIyTeM aHaIN3a IpobieMm,
BO3HUKAIOIIMX B Pe3y/IbTaTe UHTEHCUBHOTO pa3BuTus AIIK.

Iens uccnepoBanus:

Pa3paboTka IpeniokeHUH 110 YAy4LIIeHUI0 SKOIOTMYeCKON CUTYaL[UH, [T03BOMAIOIINX CO3ATh AOMIOMHU-
TeJIbHbIE CTUMYJIbI A1 pa3BUTUSA AIIK 1 opraHr30oBaTh HOBbIE PEKPEALIMOHHBIE 30HbI.

3azauu uccaenoBaHUS:

— PaccCMOTpETh POOIEMBI U IIEPCIIEKTUBBI PA3BUTUS POCCUICKOTO arpOIIPOMBIIIITIEHHOTO KOMIUIEKCA;

— PacCMOTpETh IPUUUHBI OOMENEHUS U UCUE3HOBEHUS PEK;

— OlLlIeHKa TEKYIEro COCTOSIHUSA, JUHAMUKHU 1 TPEH/IOB Pa3BUTUSA 3/IEKTPOSHEPLETUKY;

— OINMCaHHEe KPYyIHEUIIEro Peajn3yeMOoro IpoeKTa M0 YIy4YLIeHUIO 3KOJIOTUYeCKO CUTyaluu B Boaro-
AXTy6UHCKO IIOHMe.

Hamnpasnenusa ncnonb3oBaHUA pe3yAbTaTOB UCCIEL0BAHMS:

— KOMIUIEKCHBIY aHAJIN3 3JIeKTPO3HEPreTUYeCKON OTPACIH U CTpaTerndeckoe IaHUpPOBaHUE;

— yIpaBieHUe, MOHUTOPUHT 1 aHa/IU3 SKOHOMUYecKoro passuTus AlIK, sKosoruu 1 IpupoonoNb30BaHU;

— IpHUMeHeHUe PeKOMEeHAAIMU B JIeTeJIbHOCTU IIPOEKTHAIX OpTraHU3allui U B CTPOUTEIbHOM IIPaKTUKe.

CreneHb HayYHOI pa3paboTaHHOCTU TeMbI HCCIEA0BAHUS

B cBs3u ¢ TeM, YTO pa3pabaTbiBaeMast TeMa OKa3bIBAETCS Ha CThIKE PA3IUYHBIX JUCLUIIINH, B KPYT MHTEPECOB
HCCIeIOBAHUS [I0TIAAI0T HayYHble TPYAbL 13 CAMBIX PasHbIX 001acTell HayKU U TEXHUKU: TUAPOTEXHIIECKOrO
CTPOMUTENBCTBA, SHEPreTUKHU, /IEKTPOTEXHUKU, CTPOUTEILCTBA U APXUTEKTYPBI, I0XKaPHOX U IIPOMBIIIJIEHHON
6e30macHOCTH, 5KOHOMUKH, HAyK O 3eMJI€, SKOTIOTHH.

HccnepoBaHuIO rMApONIOTEHIIMAIA, UCIIOb30BAHMIO BOLZHOU SHEPTUH U CTPOUTENBCTBY U PO3IEKTPOCTaH-
LA}, MaJIBIX T PO3JIEKTPOCTAHIIMM ITOocBALeHbl TpyAsl: E. H. Bennenaupa, A. A. Bepexxnoro, B. B. Byiyesa,
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B.B. Boryw, E. 1. Bakcosa, H. 1. Boponai, I. 4I. TeBupia, B. M. EpaxtuHa, B. M. Epaxtusna, B. . UntomuHa,
B.JI. KynepmaHa, B. A. JIeBoBckoro, E. C. MatseeBa, B. M. MocTkoBa, A. A. Mopososa, B. A. IlextuHna, C. B. IToz-
KoBalbHUKOBA, C. B. TynaukuHa, P. M. Xazuaxmerosa, B. 1. Yemozanosa, B. {. IlaiitaHoBa, JI. B. [IleliHMaHa,
b. H. IOpxeBuya u jip.

Heobxonumo oTMeTuTdb pazg pabot C. U. Benenuyka, B. A. Koctemra, H. II. Pynesa, U. K. Konecuukosa,
E.B. ®ygunoii, J. C. 3apyba, K. H. Cutauxosa, I I. PactoBuy, A. . Caraiifak, A. A. Caraiiak, KOTOpble I10-
ceaensl mpobnemam AITK. BaykHO BbIZENUTH TPYyZbl, 3aTparuparolye skonorudeckue acnekTsl B AIIK E. A. Te-
muzosoi, B. H. iBanosoit, H. [I. Jlykuna, C. H. Ceperuna, B. A. Bopouusa, Y. I1. YynuHoit, E. B. 3apyb6uHoit,
4. B. BoponuHo#, H. B. M3akoBoi1 u fip.

MaTepuansl U MEeTOZbI

,HJISI penieHrd ITOCTABJIEHHBIX 3a71a4 IPUMEHAIVCDH PA3/INYHbIE METOLUKU, [TPEJIHA3HAYCHHBIEC /11 AHAI 34,
0606LueHI/151, BUBYyA/IN3a0NN U (I)I/IKCB.LLI/II/I N3y4€HHOI'O MaTepHraja. OCHOBHBIMH U3 HUX SIBIISIIOTCS:

— dHaJIu3, O606HleHI/Ie U CUCTEMATU3ALUA JINYHOT'O IIPAKTUYECKOT'O OIIbITA IIPOEKTUPOBAHUA MFBC, Ha-
TypHOE O6CIIe,lIOBaHI/Ie B,ZLaHI/Iﬁ u coopy>1<eH1/1171 TUIPOIHEPreTUYECKOI'0 KOMIIJIEKC A,

- O6an_IeHI/Ie K HOpMaTI/IBHO—TEXHI/I‘{eCKOfI AOKYMEHTallUU B FpaILOCTpOHTEHLHOfI AEATEIIbHOCTU, AapXU-
TEKTYPHO-CTPOUTE/IbHOM IIPOEKTHPOBaAHNH, 3JIEKTPO3IHEPTETUKE, SKCIIEPTU3BI CTPOUTE/BCTBA, OXPaHBI OKPY-
>KAIOLLIeN CPebl U IPyTUM AEeUCTBYIOIIMM HOPMaM, [IpaBUIaM U CTaHAApTaM Po.

Pe3ynbpTaThl HCCI€AOBAHUS

YeunusaeTcs ponb UHTEHCUBHOTO pa3suTus AIIK, B 0cobeHHOCTH chepsl CeNbCKOX03AUCTBEHHOTO IPO-
M3BOJCTBA, U TPOOIeMBI OXPaHbI OKPY>KaloLIiel Cpezbl He TePSIOT CBOEH aKTyaJlbHOCTH 10 HACTOsIIIee BpeMs.
TpebyeTcs OLleHKA U Y4eT IPUPOLHO-PECYPCHOTO IIOTEHI[HAIA U IIPOLIeCCOB 3arps3HeHUs IPUPOSHbIX PECYPCOB,
HCIIONB3yeMBbIX B arPapHOM IIPOU3BOACTBE. BhIABIAIOTCS IPUYKHBL, HAPYLIAOIINE IPUPOAHbII 6anaHc OKpysKa-
IOIEH CpeJibl, HETaTUBHO CKa3bIBAIOIINECS Ha KaUeCTBE IPyHTA U €r0 IJIOZOPOAU M : YHUYTOXKEHIE IPUPOAHBIX
MeCT 0OUTaHUI MHOTUX >KUBBIX OPraHU3MOB U, KaK CI€ACTBUE, BHIMUPAHUE U UCUE3HOBEHUIO PEJKUX BULOB
¢rops! 1 dayHbI, MEXaHU3AL K MHOTHX [IPOL[ECCOB, METHOPALUS, PACIIAXaHHOCTb U IIyOOoKas BCIIALIKA ITOTIeH,
BBICOKAs KOHIIEHTpALUs IPOU3BOACTBA, IPUMeHeHe MUHEPANbHbIX yEOOpeHUH, IHOXNMHUKATOB, U T. A. [3]

BeckoHTpOIbHOE HCIIONb30BaHME BOJBI CO CTOPOHBI IPaKJaH U IPEeIpUITUN, UHTEHCUBHAS CENIbCKOXO035IM -
CTBEHHAs JeATeIbHOCTb IPUBOJAT K MaJIOBOABIO POCCUNCKUX PEK, 3arPs3HEHUIO IOBEPXHOCTHBIX U PYHTOBBIX
BOJ, ilerpafialiliy BOAHBIX BKOCUCTEM; CBEAEHUIO JIECOB U JerPaZalluy JIECHBIX SKOCHUCTEM; HApyILLIeHUIO BOZHOIO
PEe>XMMa Ha 3HAYMTEIbHBIX TEPPUTOPHUSIX [IPY OCYLIEHUH UIH OPOLIEHNUY; OIIyCTBIHUBAHUIO B PE3YJIbTATE KOM-
IIJIEKCHOTO HAapYLIEHUS [TI0YB U PACTUTENBHOIO [TIOKPOBa.

Brizensiorcs GpakTopsl, Brusouiue Ha oTpacas AIIK: monruTnyeckye, ICTOpUIecKye, KyIbTypHBIE, IeMOrpa-
durueckue, TeXHONOrMYeCKHE, TEPPUTOPHUATbHbIe. Heo6X0AUM KOMIIIEKCHDIH [TOAXOA U pecypcocheperaromii
nyTh pas3Butus AIIK, peliieHrie 5K0NOrMYeCcKUX Ipobiem, CIOCOOCTBYOIINX PA3BUTHIO SKOHOMUKH, C yI€TOM
$aKTOPOB U IIPUHIIUIIOB.

Cpeznu Haubonee 3HAYMMBIX IIPOEKTOB ArPOIIPOMBIIIIEHHOTO CEKTOPA MOYKHO BBIZIENUTh KOMITIEKC ['U-
IPOTEXHUYECKUX COOPY>KEHUH, IIpeiHasHaYeHHBIN AT SOIOMHUTENbHOr0 06BOZHEeHUS Bonro-AXTyOHCKON
IIOMMBI ¢ ycTporicTBoM Masnou I'DC (puc. 1).

Paspes 1-1 (no ocu arperara) (1:200)
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Puc. 1. Paszpes mo 3ganuio MIDC. Ucrouynuk: konnektus AO «MucTtutyTr 'maponpoexT»,
ITAO «Pycruzpo» B pefakLuy aBTOPOB
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Bonro-AxtybuHckas moima (BAII) — coxxHast pycioBast cucTeMa, cpopMUpOBaHHAs [TaBHBIMU BOLOTOKA-
Mu - p. Bonra, pyk. AxTy6a 1 MHOTOYMCIeHHBIMY TpoTokamu. Co cTpouTenscTBoM Bomxckoi I'DC u cosfanmem
Bosirorpazckoro BOLOXpaHMININA ITUAPONIOrMYECKUI PEXKUM BOLOTOKOB IIOMMBI IPHOOPE HOBbIE YePTHI, U3-
MEHUJIVICh OCHOBHBIE IIaPAaMETPhI TUPOJIOTMYECKOr0 PEXXMMA, XapaKTepa paclIpeseleHUs CTOKa Mexy Boiron
U AXTy60# U 3a1MBaHUS IOVMBI B [IePHOJ [I0T0BOAbs. PaspaboTan MpoeKT, HallpaBleHHbIH Ha yIydLieHue
9KOJIOTMYECKOM CUTYalUU B BoAro-AXTyOUHCKOMN ITOMMe — YHUKATBbHOM IIPUPOLHOM TEPPUTOPUU — YIACTKA
CyLIV MeXy Boroi u ee neBsIM pyKaBoM — pekoit AxTy6a. BeimonHsaemas paboTa [103BOIUT peLInuThb Ipobie-
My C TIofiadeil JOIOMHUTENIbHBIX PACXOZ0B BOZABI B IETHUH MeXXeHHBIH NTepUoz B Bonro-AXTyOUHCKYIO IOHMY
Ha TeppUTOpuM Bonrorpazckoit monuMsl (puc. 2).

Puc. 2. CxeMa pacCHONOXXEHUS NPOEKTUPYeMOTro KaHala AJas ZONONHUTENIbHOTO 06BOJHEHUS
Boaro-AxTy6uHCKON NOAMBI ¢ ycTpoiicTBOM Manoi 'DC. MCTOYHUK: PUCYHOK aBTOPOB

I[Ipu BBIIIOHEHUY JAHHOMN PabOThl KpOMe LOCTHXKEHUSI OCHOBHOM 3aja4yl HAIIMOHATIBHOI'O IIPOEKTA — JO-
[IOJIHUTENbHOTO0 06BOAHEeHUSE BONro-AXTyOHMHCKOM OUMBI Ha TeppUTOpUY Bonrorpazckoi obmacty, miaHu-
pyeTcs pelIUTh PAJ, BCIIOMOIrATeNbHbIX 3a/lay, HAIIPUMED, BO3MOXXHOCTU HCII0Ib30BAHM YaCTU BOJbI Ha I10JIMB
CeNbCKOXO3SICTBEHHBIX [10JIel, KOTOPbIe B HACTOSIIIee BpeMst CTPaAoT OT ZedUnnTa BOSHBIX PECYPCOB.

[TpoexTHpyeMbli L€ pUBALMOHHBIM KaHa UMeeT IIPOTS>KEHHOCTD 33,00 KM. Tpacca kaHasa IpOI0>KeHa
[IPaKTUYECKU [TapaIeIbHO CYLeCTBYIOIeMy OPOCUTENbHOMY KaHAIy U IPOXOAUT OOJbIIIel] YaCThIO [I0 3eMILSIM
CeIbCKOX03SHCTBEHHOTO Ha3HaueHUs. Ha cBoeM IyTu KaHauI TepeceKaeTcs ¢ [ByMs aBTOMOOUIBHBIMU JOPOTa-
Mu desiepanbHOrO Ha3HAUEHU S, YKele3HOH Zoporo Ha AcTpaxaHb U B KasaxcTaH, ¢ KaHAJIOM IPOMbILIIIEHHbIX
CTOKOB.

CIIO>KHOCTD JAHHOM PabOTHI 3aK/II0YAETCS B TOM, UTO IIPOEKTUPYEMBI 00BEKT PACIIONOXKeH PSIOM C Jeii-
cTBytoleit Bomkckoit I'DC u Ha TeppUTOPUY I. BOMKCKUH € ero pa3BUTON MHPPACTPYKTYpo. B rpanunax
[IPOEKTHUPOBAHHS B HACTOSII[ee BpeMs pa3MellleHbl 00beKThl HeABIIKUMOCTH (3eMeTIbHble YYaCTKHU CelIbCKOXO-
39HCTBEHHOIO Ha3HAUYeHY s, MeTMOPATUBHBII KaHaI), THHeHHbIle 00beKTh (ABTOMOOUIbHbIE JOPOT'H, Kele3Hble
Zoporu), TuHenHo-kabenbHble 06beKThI (JIDII, razopacnpenenuTenbHble MATUCTPAIN).

B puHSTOM BapuaHTe KOMIIOHOBKH COOPYXKEHUH PacCMATPUBAETCS BO3MOXKHOCTD ITOZAYY BOABL ANIs 06-
BOZiHeH!S Bonro-AXTyOMHCKOM [IOMMBI OTKPBITBIM KaHaIOM. IIpoeKTrpyeMblii KaHasl 6epeT cBoe Havaso B Bo-
rOTPaZCKOM BOZOXPAHUIUILE B paliOHe ITocesnKa BepxHenorpoMuoe U, ornbas ropoz Bomkckuil, mogxoauT
K CTAaHLIMOHHOMY y3IIy.

B cBsi3u ¢ pasMelreHreM GOMBIIOrO KOTUYIECTBA [IPOEKTUPYEMbIX 3AAHUHN U COOPY)KeHUH Ha TepPUTOPUU
CTaHIIMOHHOTO Y3713, JAaHHAS TePPUTOPUSL YCIIOBHO paszienseTcs Ha $yHKIMOHATPHO-TeXHONIOIMYeCKUe 30HBI:
BXOZHYIO, IPOM3BOZCTBEHHYO U TOACOOHY!0. [Ipy 30HUPOBAHNY TEPPUTOPUU YUUTHIBANKCE: TOTIOrpadudeckue
ycnoBus penbeda, KOHPUTYpALUY yIACTKA CTPOUTENBCTBA, PACCPEAOTOUEHHOIO PACIIONOKEHUS OCHOBHBIX Y3-
710B; KoH$UTrypauuy GyHKINOHATBHBIX 37IeMEHTOB OCHOBHBIX Y3710B 0OBEKTA, CYIL[eCTBYIOIIEH CIOKUBIIIEH S
3aCTPOMKU IIPUMBIKAIOLIMX TEPPUTOPUN U IIEPEYHEM COOPY>KEHUM TEXHUYECKOTO 33JJlaHU. ADXUTEKTypHBIE
pellleHuUs 3TaHUH OIpesieIsI0TCsS UX QYHKINOHANBHBIM IIpefHa3HaAYeHEM, TEXHOIOTHYeCKUMY TpeboBaHu -
MU, yPOBHEM KaIIUTATbHOCTH U 0COOEHHOCTIMU KOHCTPYKTUBHOI'O UCIIONHEHU S, & TAK)KE YI€TOM IIPUPOLHO-
KIMMaTUYeCKUX YCIOBUM U TpeOOBAHUI CTETUKY.
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Jlns obecriedeHNst BOSMOXXHOCTH HCIIONb30BAHUS BOAbI KOMIUIEKCa /IS XO3SCTBEHHBIX HYXKX, IIPeAycC-
MaTpHUBAETCA yCTPOKUCTBO 9 HACOCHBIX CTAHIIMMU, IIpeJIoNaras UX pasMelleHUe CIIpaBa U C/IeBa OT OCU KaHala
U obecrieurBas ONKB OKPY>KAIOLIUX CeNBCKOXO3SHCTBEHHBIX YTOLUH.

[Ipu paspaboTke IIpoeKTa GBI BBIABIEHBI CIEAYIOLINe SKOMOrHuYecKye IpobaeMbl Bonro-AxTybuHcKoml
TTOMMBI:

— IpsSMble BO3ZEUCTBUSA Yel0BeKa (HEyMEPEHHBIN BbIIIAC CKOTAa Ha OJHUX U TEX )K€ TePPUTOPUSX; BbITAII-
ThIBAaHHE TEPPUTOPUHU OTABIXAIOLIMMHU, YCTPOMUCTBO CKIAACKUX U MPOU3BOJCTBEHHBIX IIOIIAJO0K, IPOKIa-
Ka KOMMYHHUKAIIUH, PbIThe TPaHIIIei, II0XKaphl, He3aKOHHas BbIpyOKa, c60p pelKUX pacTeHU, IPUBOAIIIUH
K X UCYE3HOBEHUIO, XUMHUUYECKOe 3arpsi3HeHNEe TEPPUTOPHUU U IIp.);

— KOCBeHHBIE BO3ZEHCTBUS YeJIOBeKa, CBSI3aHHbIe C TOCIeCTBUIMU ypOaHU3aMY TePPUTOPUH (HapyLiIe-
HUE FUAPOIOTUYECKOTO Pe)KUMa Bojry, moHm>xeHre ypoBHA I'PYHTOBBIX BOJ, OTMHpPaHUe pAJia IPOTOKOB).

JI1 IIaHUPOBKY TEPPUTOPUU BBIABIEHB! CIIEAYIOLINe 30HbL C 0COOBIMU YCIOBUSIMU UCIIONB30BAHUS IS
peleHus SKOJIOTUIeCKUx Ipobiem (puc. 3):

— BOJIOOXpaHHbIE 30HbI, IPUOPEXHbIE 3AIUTHbIE TOI0CHI, DepPEeroBbie MONTOCHI;

— 30HBI CAHUTAPHON OXPAHBI OT UCTOYHUKOB BOZOCHAOKEHNS;

— OXpaHHbIE 30HbI 0OBEKTOB DIEKTPOCETEBOTO XO3SMCTBA;

— OXpaHHbIEe 30HbI INHUI CBA3U U pAAoPUKALUY;

— OXpaHHbI€ 30HbI ra30paclpeieIUTe/IbHbIX CeTel;

— OXpaHHas 30Ha MaruCTPATIbHBIX TPyOOIIPOBOZOB;

— OXpaHHad 30Ha I TUPOdHEPreTUYECKUX 0OBEKTOB;

— 30HBI 3aTOIIEHUS, IIOATOILJIEHHU;

— CaHUTAPHO-3alLUTHbIE 30HBI;

— CaHUTApHBIM Pa3phIB;

— 0co60 1jeHHble IPOAYKTUBHBIE YTOAbS;

— OXOTHHWYBU YrOAbS.

YC/OBHbIE OBO3HAYEHUA

———  TpaHvLa NpoexTUpoBaHua

# . Pacr p

——— 1 10SiC 30HbI CaHUTaPHOIA OXpaHLI Boao3atopa

— — 2 0SC 30HbI CaHUTApHO/ OXpaHbl Bof03abopa
~— == 310AC 30HbI CAHUTAPHOW OXpaHbl Bogo3abopa

30HbI 1 NPYGE
Beperosas nonoca BoAHoro 06bexta

CaHuTapHO 3alLuTHaA 30Ha KnaabuLy

[j CaHuTapHo 3aluTHas 3oHa ot nonmroHos TKO

G p L 30Ha np
COOPYXEHHI 1 MHbIX 0B BEKTOB

[ 0c060-0XpaHsieMble MPUPOAHbIE TEPPUTOPHH
BIUTKOMAR OXPaHHbIE 30Hb! MPUPOAHOTO 00 beKTa

c060-LieHHbIe NPOAYKTUBHbIE yroAba

Puc. 3. CxeMa 30HBl 30H BONTro-AXTyOUHCKON MOAMbB C 0OCOGBIMU YCTOBUIMHU UCIONb30OBAHUS.
Hcecmounux: xonnextus AO «MucTturtyTt 'magponpoexT», IIAO «Pycruspo» B pelakIiuu aBTOPOB

ITo CBOEMY CIDYHKLII/IOHSJII)HOMY HAa3HAYE€HUIO CAHUTAPHO-3aIllIMTHAA 30HA ABIAETCA 3alUTHBIM 6apbep0M,
O6eCHe‘{I/IBaI'OU_II/IM YPOBE€Hb 6e30macHOCTH HaceleHus IIpU SKCITyaTalun 00BEKTA B IITATHOM pexumMe.

BriBoasl

B pamxax Tocriporpammel 3¢peKTHBHOrO BOBNIeUeHUS B 060POT 3eMellb CelbCKOX03sHCTBEHHOIO Ha3Ha-
YeHUs U Pa3BUTHUSI MeTMOPATUBHOIO KOMILIeKca PP nmogobHble MPOeKThl MOTYT CTATh 3HAYUMBIM APaiiBepOM
passutug AIIK.

B 20222025 rT. 6yzet HabmonaTecst oxxuBieHue AITK u HapauBaHe TEMIIOB IPOU3BOACTBA, KaK B pac-
TEHNEBOJCTBE, TAK U )KUBOTHOBOACTBE, [IpaBUTENLCTBO PACIIMPUT IPAHTOBYIO ojAep>xKy AITK.

PazpaboTaHHbIe IpeJIOXKEHUS 10 YAyULIIeHUIO SKOIOINYeCKON CUTYyal U, IIyTeM BOBIe4eHUs B 060pOT
3eMeJIb CeNbCKOX03SHCTBEHHOTO Ha3HAUeHUS, Pa3BUTHUS MEIHOPAaTUBHOTO KoMIutekca PP, o6BoxHeHUs 06-
MeJIeBIIMX MaJIbIX PeK U CTpOUTENLCTBO MI'DC, T03BOMAT CO31aTh JOIONHUTENbHBIE CTUMYJIBL 11 Pa3BUTHUA
cenbcKux Tepputopuil u AIIK, okassiBas IION0KUTENbHOE BIUSHYE Ha OKPY>KAIOIIYIO CPeLy, CIIOCOOCTBY s
peLIeHNIO 9KOMOTYeCKUX IIpobrem.
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MHCTPYMEHTbI BEPEXXTMBOTO NPOUN3BOACTBA
B PECYPCOCBEPETAROLWNX TEXHONOIMAX
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KemepoBckuii rocyaapctBeHHblii yHuBepcuteT, Kemeposo, Poccus. E-mail: galakhovayv.99@mail.ru

AHHOmayu4. B [aHHOI CTaTbe pacCMaTpyUBaETCs paLvoHaabHOe NMpYpoaoNoib30BaHue, ApYTMMU CI0BaMu, pecypcocbepexeHue, Ha npes-
NPUATMAX PA3ANUYHbIX OTPAC/IEN; TAKXKE OCBSLLEH BOMPOC MO/b3bl OT BHEAPEHUS UHCTPYMEHTOB 6 pEXINBOrO NMPON3BOACTBA U NPEACTaB-
NleHa UX Knaccudmraums.

Katuespie cro8a: MHCTpyMeHTbI GepexxnnBOro nponsBoACTBa, pecypcocbepexkeHne, MoTepu, pecypcbl OpraHn3aLmm.

BBeznenue

Ha ceropHAIIHUI IeHb BBIXOA POCCUNCKUX MPEATIPULTUN HA MUPOBOM PBIHOK XapaKTepU3yeTCsl [IOBbI-
IIeHHUEeM YPOBHS KayeCTBa. DTO BHIBOAUT 60pbOy ¢ IIOTEPSIMHU Ha IPOUSBOACTBE BCEX OTPACIeN Ha IepPBbIH
IIaH. MUHUMU3ALUS T0TePb, B [IEPBYIO OYepenb, IBISLETCS IPEAIIOCHUIKOM BO3PACTAHMS [IPOX3BOACTBEHHOIO
PeCypComonb30BaHUS. B CBA3U C 3TUM OTMeYaeTCs aKTYaJIbHOCTh BOIIPOCA PeCcypcocOepexeH s BCIeACTBHE
CIOXKUBLIENCS CUTYAL[UU B POCCUICKON Y MUPOBOI 9KOHOMHUKE, 3AK/TI0OYAIOLIENCs B ZepUIITE ChIPbSI, TOBBI-
IIEHVSI CTOMMOCTH IIPOU3BOACTBA ¥ BO3PACTAIOLIMMU 9KOIOrHYecKuMuU rpobiemamu. CoepeskeHre pecypcoB
CIIOCOOHO B pa3hl yBEAUYUTD U YIYYIINTh KAUE€CTBO KU3HU YeT0BEYECTBA, T. K. 3TO 3aBUCUT OT IOBbILIEHUS
Ka4eCTBa IPOAYKIMY 13-32 COBEPIIEHCTBOBAHUS TEXHOIOTMYECKUX [IPOL[ECCOB U B3AUMO3aMEHIEMOCTH pe-
CYpCOB, CHUKeHUE LOOBIUY T0TI€3HBIX UCKOTIAEMBIX U T. 1.

PecypcocfeperkeHue — MEpOIIPUATHSL, HAIPABIEHHbIe Ha 9KOHOMMUIO B MCIIONB30BAHUY 9KOHOMUYECKUX
pecypcoB, HeoOBXOAMMBIX LS IIPOM3BOACTBA TOBAPOB U YCIYT (KalKTana, 3eMiu U TpyAa) [1]. OcyiuecTsisercs
IlyTeM BHeApeHUs U IPUMeHeHUs sHeprocbeperaolux u pecypcocbeperaomumx rexHonorui. [Ipumeserue
IaHHbBIX TEXHOJIOTHI U, B [IeJIOM pecypcocOepeskeHrie, HAaKIa[bIBaeT Ha OPraHU3alNIo OlIpeAeeHHbIe Tpe6o-
BAHUS: [IOBBIIIEHYE IIPOM3BOAUTENBHOCTH TPY/a, IPOU3BOACTBO H0Iee KaueCTBEHHON IPOAYKIUU, OIITHMU3A -
IIUIO0 B JIEATETbHOCTH MaPKETOJIOTOB U MEHEKEPOB U T. 1. Bce 3T0 61aronpuaTHO CKa3bIBAETCS HA SKOHOMUKE,
IOBBIIIAET €€ KOHKYPEHTOCIIOCOOHOCTS.

Oco6eHHO aKTyaIbHBIM JAHHbIM BOIIPOC CTAHOBUTCS B YCIOBUSX [TAHAEMUN U KPU3UCA SKOHOMUKHU, TaK
KaK 3aMeTHbIE IPOCAAKY B IKOHOMUKAX MHOTUX CTPaH HE MOT'Y HE CKa3aThCs Ha AesSTeNbHOCTU KOMIIAHUH.
YT0OBI IPOTUBOCTOSTS ZAHHBIM SIBIEHHSIM, KOMIIAHUAM IPUXOAUTHCS 33LyMbIBAThCS O BHEAPEHUH PA3TUYHBIX
HHCTPYMEHTOB GepeXxIMBOro Ipor3BOACTBA. OHU He TOIBKO PeLIatoT IpobneMsl ¢ 3GPEeKTUBHOCTHIO U PE3YIIb-
TaTUBHOCTBIO I€ATENbHOCTH OU3HEC, HO U TIO3BOJISIIOT CEPhe3HO CHUSUTD MOTEPH [2].

Lenbio faHHOM pabOThI SIBISETCS PACCMOTPEHNE UHCTPYMEHTOB OepeXKINBOrO IPOU3BOACTBA B PECYPCOC-
feperawuyx TeEXHONIOTUSX.

Jlist BoCTYKEHUS Leny GbIIN [IOCTABIEHbI CIEAYIOLIE 3a0aUu:

1. MsyueHue HHCTPYMEHTOB GepeXXIMBOrO IIPOU3BOACTBA.

2. PaccMoTpeHMe [0Ie3HOCTH pecypcocheperalux TEXHOMOIUI B TEOPUHU U Ha IIPUMEpE IPOLecca yTU-
JIM3al[AU OTXOZAOB.

MaTepuansl U MEeTOZbI

B 1aHHOM paboTe IPUMEHSIIUCD CIeAyOLe METOAbL: OepeXIMBOrO IPOU3BOACTBA U METOABI OCYILleCTBIIe-
HUS PALOHAIBHOTO IPUPOAOIIONb30BAHUS.

Onupasch Ha IPAKTHUKY BHEAPEHNS UHCTPYMEHTOB GEPEXKINBOrO IIPOU3BOCTBA, BUAHO, YTO JAHHASL METO-
ZVIKa [OBbILIEHUS IPOU3BOANUTENBHOCTY TOAXOAUT KO BCeM Chepam LesTeNbHOCTH [IPeAIPULTH.

K nHCcTpyMeHTaM GepeXxIMBOro MPOU3BOACTBA OTHOCATCS:

— 5S-cucTema opraHusanuy paboyero NpOCTPaAHCTBA;

— SMED - 6sicTpas epeHanagKa;

— TPM - Bceob1tee obcmy>xrBaHue 060pyLOBaHNS;

— Kaiii3eH — [IOCTOSIHHOE YIIy4IlIeHHe;

— KaHO6aH — BRITATMBAOIIASL CUCTEMA;

— OEE - nonnas 3¢pdexTHBHOCTb 060PyLOBAHMUS;

— jidoka — aBTOHOMUBALIKS;

— JIT — TO4YHO B CPOK U Ip.

Bce BhlLIenIepevrcIeHHble MHCTPYMEHTHI IOMOIYT KOMIIAHHSM CHU3UTD CBOU [IOTEPH, & TAK)KE YMEHDIINUTD
noTpebeHre pecypcoB B IPOU3BOACTBE 1 COKOHOMUTD AeHeXKHble CpefcTBa. [IOMUMO 3TOr0, COBOKYIIHOCTh
BHE/[pEHUS HHCTPYMEHTOB GepeXxIMBOrO IPOU3BOACTBA U pecypcocHeperariyx TeXHOI0rui obecreant $yH-
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IaMeHT MPeANPUILTUSM IS TOBBIIIEHNS KOHKYPEHTOCIIOCOOHOCTH, SKOHOMUYECKOI0 POCTA U YCTOMIUBOIO
pPa3BUTHS IPOM3BOACTBEHHOU AeSITeNbHOCTH [3].

Pe3ynbTaThl HCCI€AOBAHUS

B xauecTBe puMepa, OATBEP>KAAIOIIEr0 HeOOXOANMOCTh SKOHOMUH PECYPCOB U pecypcocHeperaoiux Tex-
HOJIOTHH B I1€JI0M, MO>XHO IIPUBECTH IIPOLIECC YTUIN3AL MU OTXOZ0B. B TaHHOM Iponecce MHOTHE IPEAIIPUATHS
ZOTIYCKAIOT OIINOKH, T. K. OTXOZBI yTHIN3UPYIOTCS 6e3 IpruMeHeH! s TeXHOIOTUH HX BTOPUYHOT'O UCII0Nb30Ba-
HUS, 4TO BeJET K 3arpsI3HEHUIO DKOJIOTUU U OKpY>Kalolllel cpebl. Jleaas BEIBOZ I10 ZAaHHOMY IIPUMEPY, MOXKHO
CKa3aTh O TOM, YTO pecypcocbepexeHie — 3TO HHCTPYMEHT, KOTOPBIH OKa3blBaeT 611aroTBOpHOE BO3LEHCTBHUE
Ha QyHKINOHUPOBAHYE IPEATIPUITUIA. DTO OATBEPIKAAETCA TEM, UTO C [IOMOLI[BI0 9TOIO UHCTPYMEHTA B pasbl
YCKOPSIETCA TEMII pOCTa IPOM3BOJCTBA, CHIXKAETCS LIEHOBOM I10Ka3aTe/ b Ha IPOAYKLHUIO U T. . [4,5,6].

PecypcocbepeskeHus, KaKk U Apyrue HHCTPYMEHTH! OepexxINBOro IIPOU3BOACTBA, MOXKHO PeryInpOBaTh,
OCHOBBIBAACH Ha PYHKIUIX YIIPABIEHNS, KOTOPble MOXKHO OL[€HUTD I10 KaueCTBEHHBIM [I0Ka3aTeNIM:

— obydyeHue U pa3BUTHe [1€PCOHATIA;

— 06pasoBaHUe TUIEPCKOro CTUIS;

— paspaborTka Lenel o pecypcocHeperxeHUI0.

Bribupas MexaHH3M SKOHOMUU PECYPCOB, YIUTHIBAS cHepy AesTeNbHOCTH IPeAIpUITUE, Ha [IePBbLH IIaH
BBIIBUTAETCS TIOHUMaHUe [IPOL[eCCHOTO YIIpaBIeH s, aBTOMATH31POBAHHOE [IPOU3BOACTBO, & TAKXKe 00/1acTh
pa60TbI KOMIIaHUU [7].

B cBa3u € 3TUM, OIpefenss IOAXOL IIpY BHeAPEeHUHU pecypcocheperxeHus, He0OX0AMMO aKIleHTHPOBATh
BHMMaHNE Ha TO, HACKOJIBKO €T0 Pe3Y/IbTAThl IIO3BOJIAT:

— YBEJIMUYUTD BBIIIYCK FOTOBOU IPOAYKLIUH;

— CHU3UTb ce6eCTONMOCTD IPOU3BOAUMON [IPOAYKIILY;

— MMHUMU3UPOBATH IOTEPU IIPOMU3BOACTBA U T. J.

JI1sL palioHaIbHOTO YIIpaBIeHUS pecypcocheperxeHreM IpeApUATUS [I0/IB3YIOTCA PasINYHbIMU METOLAMU
BO3ZeHCTBUS Ha CBOUX COTPYLHUKOB, OTZENIbHBIX PAO0UNX U HaCceleHUS CTPAHBL.

B HacToOs111€€ BpEeMS II0BCEMECTHO PaClIPOCTPaHEHbl SKOHOMHUYECKHE, COIlMAIbHbIe, aAMUHUCTPATUBHO-
[IPaBOBbIE U [ICUXOJIOrHYEeCKrie MeTOAbI. Pe3ynpTaTuBHEL U 3GPeKTUBHbI OHU OYLYT TONBKO IPY KOMIITIEKCHOM
IpUMeHeHUY, OLHAKO CAMYI0 3HAYNMYIO PONIb OYAYT UMeTh 9KOHOMUUECKHE METOLBL.

Bonbioit Bknag B 3pGeKTUBHOCTD TPUPOZOOXPAHHBIX KOMIIAHUH IPUBHOCAT BCE COTPYAHUKU U B LI€IOM
BeCh TPYAOBOM KOJIEKTHB OpraHU3al i, U BCe LOMKHBI OBITh 3aUHTEPECOBAHBL B COOMIOAEHUN PA3IUYHON
[IpUPOJO00XPaHHOU HOPMAaTHBHOU JOKYyMEHTAL M.

[Tpy HapyLeHNY OpraHK3aluIMU IPUPOAOOXPAaHHOIO 3aKOHOAATENbCTBA, HAIIPUMED, 3arps3HEHUE BO3LY-
Xa, BOZIBI, OKPY>KaIOIe Cpeibl U HEPALlMOHAIBHOIO UCIIO/Ib30BAaHUS IPUPOLHBIX PECYPCOB, UM BBICTABIIAIOTCS
pasMYHbIe B3bICKAHUS, CPEACTBA OT KOTOPBIX HAIIPAB/IAIOTCSA Ha OCYLLECTBIEHUE DKOJIOTUIECKOU JIEITebHOCTH.

BriBoasl

Taxum 06pasoM, MOXKHO CZeaTh BHIBOJ O TOM, UTO UCIIONb30BaHUE pecypcocbeperaIiux TeXHOMOrui
Ha pasNHUYHbIX IPEATIPUILTHAX CIIOCOOCTBYET IOBBIIIIEHHNI0 SKOHOMUKY KOMIIAHUH, & TAK)Ke YBeTUIeHUIO KOH-
KYPeHTOCIIOCOOHOCTH Ha pbIHKe. BayKHO He 3a0b1BaTh, YTO pecypcocHeperaroliiyie TeXHOIOTUY SIBIISIOTCS BCETO
JIVLIB OZHUM U3 MHOYXKeCTBa JAPYIUX UHCTPYMEHTOB OepesxIBOro IPOU3BOACTBA.
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BANAHWUE ABTOTPAHCITOPTA HA BUOMETPUYECKUNE NMOKA3ATE/TN
COCHbl O6bIKHOBEHHOW B CUBUPCKMNX YCNOBUAX

. A. JemngeHko

KpacHospckuii rocyaapcTBeHHbI arpapHblii yHuBepcuteT, KpacHospek, Poccug. E-mail: demidenkoekos@mail.ru

AHHOmMAayug. ABTOTPaHCTMOPT OKa3blBa€T OTpHLATE/bHOE AaHTPONOreHHOE BO3/eiiCTBME Ha BUOMeTpuyeckue nokasarenu noberos 1 Xxsou
COCHbl 06bIKHOBEHHOIA, MpOM3pacTatoLLeit B6IM3M TEPPUTOPHUIA C BLICOKMM BbIBPOCOM BbIX/IOMHbIX ra30B aBTOMO6MNENR. [1posBAEHE X/10-
pO30B 1 HEKPO30B XBOW HarpPsiMyt0 3aBUCKT OT KOHLLEHTPALL MV BbIXTIOMHbIX Fa30B ¥ MMeeT Hanbo/bLINI NPOLLEHT B ropoge roposa Tanwer
M pKyTcKoit 061aCTh Ha yyacTKax: aBTOMOBUbHOM LOPOrY: X10p0o3bl—9,5 %, Hekpo3bl—5,4; A3C (TA3C) —x10po3bl —27.0 %; HEKPO3bl —
15. %, CTOSIHKM FOPOACKOrO TPAHCMOPTa; X10p03bl—30.1 %; HeKpo3bl—44.1 %.

Kawueevie croea: cocHa 0bbIKHOBEHHAs, Mobern, XBos, GoMeTpuUyeckme nokasatenn, aHTpoNoreHHoe BO34eiCTBIE, aBTOTPAHCMNOPT,
cnbupckume ycnosus, Tailwer.

BBeznenue

CocHa 06bIKHOBEHHAas pouspactaeT B CUOMPU TOBCEMECTHO, XOTS HA JIOKANbHBIX TeppuTopusx. COCHO-
BbIi1 JIeC BBIIIOJIHSIET 9KOIOrHYecKye QYHKIUU U OYUIIAeT AaTMOCPEPY TOPOACKUX TEPPUTOPUIL OT Pa3TMIHBIX
sarpsasuuTesneil. OHAKO MOBbIIIIEHHAS 3ara30BAHHOCTD ATMOCPEPHI TPUBOAUT K 3260/1€BAHUAM PACTEHUI
U Ja)ke Ux rubenu [1-3].

Lenb vccleROBaHUS — OLPE/IENIUTD CTENIEHb 3arPI3HEHHOCTH OKPY>KaIOLIel Cpeibl [0 KOMIIIEKCY [IPHU-
3HAKOB Y COCHBI OOBIKHOBEHHOM, IPOU3PACTAOIIEN B CHOUPCKUX YCIOBUAX (Ha TpuMepe ropoza Taimrera,
UpkyTckoit obmacTty).

3azauu:

1. YyecTh OMOMHANKAIMOHHBIE 0COOEHHOCTH COCHBI 0OBIKHOBEHHOM B YCTIOBUSIX 3arPsI3HEHHS OKPYI>KIOLIEH.

2. OTIpeIeNnUTh BHIPOKEHHOCTH 3260/1eBAHUS COCHBI, IPOU3PACTAIONIEN B TPUTOPOHBIX JIECAX U FOPOACKOM
cpene ropoga Tarrera.

MaTepuansl U MEeTOZbI

O6BexT HnccnefoBaHUs — cocHa obsikHOBeHHas (Pinus sylvestris L.), mpouspacratoijas B Ipujeraoiiem
XBOMHOM JIECY U B TOPOJCKUX yClI0BUAX Taniera.

CocHa 0ObIKHOBEHHAS ABIIETCSE KPYIIHBIM IlepEBOM IO 25—35 M BBICOTHI C UAMETPOM CTBOJIA KO 1 M. B Mo-
JIOZIOM BO3pacTe KpOHa MUPAMULATIbHASL, HO CO BpeMeHeM HIDKHIe IT00ery 3aChIXaloT, OafaloT U pPacTeHre
npuobpeTaert mapoBunHyo dopmy. Kopa kpacHoBaTo- 6ypas, BepXHUH CTI0M KOTOPO OCTOSHHO IIeTyIINTCS
B BU/Jle TOHKUX IIJIACTHHOK. XBOsI TapHas TEMHO — 3€JIeHOTO 1IBETa C FOyb0BaThIM OTTEHKOM, IIOKPBITas BOCKO-
BBIM HajIeTOM. My>KCKM€ LIMIIKY YKEeIThble, PACIIONIOXKEHBI y OCHOBAHH, @ )KEHCKHE — KPACHOBATbIE, IOKATIU3Y-
I0TCS Ha BePXYILIKaX TOAUYHBIX T06eroB, KOTOphle 06pasyroTes ¢ arpesns 1o Mait. CeMeHa CUST Ha CEMEHHbIX
YelllysX 1 CO3PeBAIOT I10CJIe OIUIOAOTBOPEHMS B TedeHUe 1.5 roga. CeMeHHbIe IUIIKY CHavala IVIOTHBIE 3e1e-
HOT'O 1IBETa, HO B TeYeHUe CO3peBaHUs HabHUPaIOT KOpUYHEBYIO OKpacky. CeMeHa, ob6aatoivie KphlIaTKaMH,
PasJIeTaoTCs BO BCE CTOPOHBI.

OCHOBHBIM METOZOM HCCIe0BAHUS IBALETCS OMOMHANKALNS JPEeBECHBIX PACTEHUH, IPOU3PACTAIOIINX
B pa3HBbIX DKOJIOTUYECKHUX YCIOBUAX [4~7]. McciemoBaHNUA IPOBOAMIN Ha YIACTKAX B HECKOJIBKO DTAIOB: OIIpe-
IieNleHye IIPOXOAUMOCTH aBTOMOOMIIEH 32 eIMHUIly BpeMeHU; B3saTHe 06pasiioB mobera Ha BEICOTE 2-X METPOB
OT 3¢ MJIU B OIIpeZe/I€eHHOM YaCTH KPOHBI; U3MEPEHHUE AJIMHBI U LIMPUHBI XBOU [IPY IOMOIIY IITAaHT€HIUPKYJIS;
BBIBIIEHUE [IPOSIBTIEHNS XJIOPO30B ¥ XBOU U HEKPO30B 110 OKPYXKHOCTH CTBOJIA [IpeACTABUTENeH COCHBI OObIK-
HOBEHHOU; OIIpeZiesieH e KIacca OIaid XBOU 110 CIeAyIoLel Kraccudukanuu (1 — Bcs XBOS Lep>KUTCS Ha T10-
ere; 2 — 0ChINANOCH MeHee TI0IOBUHBI XBO; 3 — OCBIIIAIOCH OKOJIO ITOJIOBUHbI XBOU; 4 — OCTAIUCD efUHUYHbIe
XBOUHKMU).

Hayuwbiit ananus nposefieH B MTHHOBALKOHHOM 1a60paTopuu «DKONIOrMYeCKU MOHUTOPUHT CeTTbCKOXO-
3 CTBEHHBIX U JIECHBIX KYJIbTyp» ITpu MHCTUTYTe arposkonorudeckux rexHonoruit PrbOY BO «KpacHospekuit
TAY».

PezynbpraThl UCCIeA0BaHUS

UccnenoBanus (20182021 IT. [TOKA3a/IH, YTO COCTOSIHIE COCHBI 0ObIKHOBEHHOM HAIPSIMYIO 3aBUCHUT OT CTe-
[IeHY BO3ZeHCTBUS OKpY>Kalolileil cpefibl. BuoMeTpuyeckie okasaTeny BeTBeH 1 XBOU COCHBI OOBIKHOBEHHOH,
[IpoU3pacTaloLell B pasIuyYHbIX yCIOBUAX ropoga Taiiuieta M pkyTckoi 061acTy IpescTaBieHs! B TabuLe 1.

Ananys TabIuLE 1 I0Ka3aJ, YTO TaKKe T0Ka3aTeny KaK AMMHA U LIHPUHA [100eroB U3MEeHIeTCs IPU YXyA-
[IEHUU HKOJIOTUIECKOM OOCTAHOBKY B JUANa30He 1,0—1.5 CM (IUUPUHA); 0.4—0.5 CM (IIUPUHA) 10 CPABHEHUIO
¢ aTanmoHoM. YuCIo XBOMHOK Ha 10 ¢M ITo6era jaeT pesyibTaThl YMeHbIIeHNS YK CIa Ha 75 LIT. XBOMHOK I10 CPaB-
HEHMUIO C 3TAJIOHOM. KpoMe yc1oBUH ITpou3pacTaHUsl, CBSI3aHHBIX C aHTPOIIOTeHHBIM BO3JIeHICTBUEM, CIIEAyeT
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YYUTBIBATh BIHUSHUE OCBEILeHHOCTH Ha XBOI COCHBI 0OBIKHOBEHHOH, TaK KaK 9T0 CBeTON061BOe fepeBo. Kiacce
omazia XBOU HaubOMBIINH (3—4) B 9KOIOTMIECKY HebIaromnonydHsIX TEPPUTOPUIX. [TTaBHBIM aHTPOIIOTeHHBIM
dakTOpoM SABILETCS ABTOTPAHCIIOPT.

Tabruya 1
BruomeTpuyeckue nmokasareau n06eroB U XBOU COCHBl OGBIKHOBEHHO,
npouspacTamiled B pa3JIUIHbIX yCAOBUSLX ropojga Talmera UpkyTckod obractu
Yucio XJ1OPO3BI
JITUHA IIuPUHA XBOUHOK Knacc onana HEKPO3BI,
MECTO OTBOPA OBPA3I[OB o Kracc
IIOBET'OB,CM  IIOBET'OB, MM (HA10CM XBOU %
IIOBETA), LIIT. % TOBPEXAE-
HUA
ITpuropozHbI 1ec (3TaN0H) 6.0-7.7 1.9-2.2 234 1 0.0 0.7 1
Topozncxoi mapk 5.8-6.8 1.8-2.0 211 1 0.0 1.2 1
ABTOMOGMIIBHAS OpOTa 5.7-6.1 1.7-1.9 189 2 5.4 9.5 3
A3C (T'A3QC) 5.2—6.2 1.6—-1.9 164 3 15.6 27.0 3
CTOSHKa rOPOJICKOr0 TPaHCIIOpTa 5.0-6.1 1,5-1,7 159 4 44.1 30.1 3

X10po3 — moXKeNITeHYe XBOU BCIeACTBYE GYHKIIMOHANBHOTO MIH HHPEKIIMOHHOrOo 3a60/1eBaHU PaCTeHUI,
[IpY KOTOPOM HapylaeTcs nporecc poTocuHTesa. XJI0p0o3bl XBOU PACIPOCTPAHEHH! HA TEPPUTOPUU YIACTKOB,
PACIIONOXKEHHBIX TaK)Ke OIM3KO K OXKUBIEHHBIM aBTOTPACCAM U B MECTaX CKOIUIEHUS aBTOTpaHcIopTa. IIpo-
SBIISIOTCS B MECTaX MPUOIHIKEHUS AaBTOTPAHCIIOPTA K IPUPOAHBIM U MAPKOBBIM COCHOBBIM COOOIIIECTBAMU
COOTBETCTBYIOT [IepBOMY Kitaccy. HaubompInii MpoLeHT XBOU, TOPAXKEHHOH XII0PO30M, IIPOSBILeTCs BOIM3N
0YaroB BO3JIEMCTBUS BbIOPOCOB aBTOTPAHCIIOPTA, & UMEHHO AaBTOMOOUIBHOU foporu — (9,5 %), A3C (TA3C) —
(27.0 %), CTOSHKU FOPOZLCKOT0 TPaHCIIOpTa (30.1 %).

Hekpo3sHble 60/1e3HHU ApeBeCHbIX PACTEHUI XapaKTepU3YIOTCS OTMUPAHIEM U THUMBIO IIOPaYKeHHBIX TKa-
Heii. [lepBble mpusHaKy 3a607€BaHUS — IOKPACHEHUE KOPbI U XBOU JIEPEBLEB, XOTI OTMEPIIASL XBOS JOJITO
He omaziaeT. O6pa3yoTCst MenKkue YepHsle 6yropky Ha TpelrHaxX Kopsl. OObIYHO HEKPO3 II06eroB U CTBOJIOB
y XBOMHBIX IIOPOJ, TIOPA>KaeT MOJIObIE NEPEBBS.

Hekpo3s! HabMI0ZAIOTCS Ha BhIIIENIEPEYHCIeHHBIX YYaCcTKaX BOIM3YM 04aroB BO3/eCTBUS BbIOPOCOB aBTO-
TPAHCIIOPTa: aBTOMOOUIBbHOM oporu — (5,4 %), A3C (TA3C) — (16.6 %), CTOSHKY FOPOACKOTO TPAHCIIOPTA (44.1 %).
[IposBreHre HEKPOTUYECKUX U3MEHEHUN SABJISIOTCA CyXOBEPIIMHHOCTD U JUCTATbHBIN HEKPO3, KOTOPbIE OT-
HOCSITCS K JUaTHOCTUYECKUM IIPU3HAKaM HEraTUBHOI'O QHTPOIIOI€HHOT'0 BO3/I€MCTBH .

X10p03bI ¥ HEKPO3BI YXYALIAIOT OHOMEeTpUYeCKI e [I0Ka3aTelN COCHbI 0ObIKHOBEHHOM, U B MECTaX UX IIPO-
SBJIEHUS KJIacC IIOBPEeXAEHUN — 3.

BriBoasl

1. ABTOTpaHCIIOPT OKa3bIBAET OTPULATEIHHOE AHTPOIIOTEHHOE BO3/[EHCTBYE Ha DrOMeTpUYECKUe TOKa3a-
TeNU TI00EroB U XBOU COCHbI 0OBIKHOBEHHOM, IIPOU3PACTAIOEN BONMU3U TEPPUTOPHUIL C BHICOKUM BhIOPOCOM
BBIXJIOIIHBIX Ta30B aBTOMOOUIIEN.

2. IIposBIeHNE XJIOPO30B U HEKPO30B XBOU HAIIPSIMYIO 3aBUCUT OT KOHLIEHTPALUHU BBIXJIOIIHBIX [A30B U UMe-
10T HauOOIBIINI IPOLIEHT B Topoze ropoza Taier M pKyTckoit 061acTi Ha y4acTKax: aBTOMOOUIBHOM JOPO-
ru—(9,5 %), A3C (TA3C) — (27.0 %), CTOSHKU rOpPOLCKOro TPAHCIIOPTa (30.1 %).
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MAPONTN3 TPYAHOPA3/TATAEMbIX OPTAHUYECKUX CYBCTPATOB
3KCTPEMO®UNNbHBIMU MUKPOOPTAHU3MAMMU
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AHHOmMayug. TeXHONOTMU MUKPOBHOTO 3N1EKTPOCUHTE3A — MO/TYUYEHNS 31EKTPOIHEPTUMN C MOMOLLLIO OKUCIUTENbHO-BOCCTAHOBUTENbHbIX
NpOLLeccoB, NPOTEKALLMX Ha MOBEPXHOCTU KNETOK MUKPOOPraHW3MOB IBASIOTCS MEPCNEKTUBHBIMU 1 aKTUBHO M3Y4atoTCs y4E€HbIMU M0-
cnefiHue fecsatunetus. ABTopamu npeanaraercs UCnonb30BaTb KOHCOPLUYM, COBPaHHBbI 13 N30/1STOB TEPMANbHOTO UCTOUHMKA ABAKAHCKM
Ap>aH C Lie/1bto Co34aHNst MUKPOBHOTO TOM/IMBHOTO 3/IEMEHTA Ha UX OCHOBe.

Katoueevie croga: MVII(pO6HbIl7I SIEKTPOCUHTES, MVIKpO6VIOﬂOI'VILI€CKaFI ytnansauuna otxoaos, MVIKp06HaFI JHEprus, MV[KpO6Hb]l7IT0I'I}'IVIBHbIl7I
S/IEMEHT.

BBeznenue

MupoBas sHepreTUKa OCHOBaHa Ha CKMTAHUM UCKOIaeMoro Tomnuaa. [1o faHHbEIM MeXxayHapoAHOro 3HEP-
reTUYeCKOro areHTCTBa Bhi6pockl CO2 cOCTaBUNU 33,3 TUTATOHH B 2019 T. [1] [logo6Had TeHAeHIIUS KpaliHe
OTPUIIATENHFHO CKA3bIBAETCS HA BCEX YKUBBIX CUCTEMaX. MUpOBOe cO0bIIIeCTBO BCe Yallle OTKA3bIBAETCS OT He-
BOCIIPOM3BOAMMBIX PECYPCOB B II0/Ib3Y DHEPIUU BETPA, BOAHI U CONHIA. B Poccry, kak 1 BO BCeM MUPE, BOAATCS
HOBbIEe HOPMBI KOHTPOJIS BEIOPOCOB OT TEIJIOBBIX 97IeKTPOCTaHIUM. Ykaa [Ipe3unenta PP 06 yrBeprxaeHUn
JloKTpUHBI 3HepreTHuYeckoi 6ezomacHoctu Poccuiickoit Pesepannn, ykas [Ipesugenta PO 0T 04 1I0HI 2008 T.
N° 889 «O HEKOTOPBIX MEPAX I10 IIOBBIIIEHUI0 SHEPTETUIECKOU U SKOTIOTUYECKOH 3GPEeKTUBHOCTY POCCUUCKOM
SKOHOMUKU» [I0HUMAIOT 9KOJIOTMYeCKUe aCIIeKTh! BIUAHUA BEIOpocoB CO2 Ha OKPY»KAIOIIYIO Cpefy [2].

AHaN13 UCIIO/Ib3yE€MbIX TEXHOIOIUH ITOKA3BIBAET, YTO [Iepefl SHEPTreTUYEeCKOM OTPAC/IbIO CTOST 33[,a4l pas-
pabOTKU HOBBIX COBPEMEHHBIX SKOIOTUYECKU HEe30IaACHbBIX TEXHOMOT UM BBIpabOTKY sHEpruu [3,4].

[IpUHIUIIHATBEHO HOBBIM IIOAXO0Z0OM B JAHHOM HAIIPABIEHUU SBISETCSA UCIONb30BAHUE JOCTKEHUI 61O-
TEXHOJIOTUH — [I0yYeHHe U IepepaboTKa s1eKTPOSHEPIUY CIIOMOIIBI0 MUKPOOPraHU3MOB-3KCTPeMOPUIIOB
[5, 6].

BepHBIM, C TOUKM 3p€HUS DKOJIOTUH U 3aIUThl OKPY>KAIOLIEN CpeZibl BIAETCSI IPUMEHEHNE TeXHONIOIUN
MUKPOOHOTO CHHTE3a 3NEeKTPOIHEPruu. Tak Ha3bIBaeMble MUKPOOHBIE TOTIMBHbIE /IEMEHTHI ObUIU IIPEJJIO-
>keHsl erre B XX Beke [7]. DTOT criocob mpousBOACTBA 3/IEKTPUYECTBA OCHOBBIBAETCS Ha CIIOCOOHOCTH IIITAMMOB
MUKPOOPraHU3MOB reHepHUpPOBaTh [IPOTOHEI BOZOPOZA B CpeZie, COAepIKaliieil HeoOXO0AUMbIH CyOCTpaT IIpy 9TOM
amuccus CO, oTcyTcTBYerT [8].

HexoTopble MUKPOOPraHU3MbI-9KCTEMOPUIIBI CIIOCOOHBI TOTPEOIATH OpraHUYECKUE OTXObl U TEHEPH-
poBaTh aHepruio. UHTepec npeacTasiseT MUKpobuoTa ropsunx uctouHukos CPO. I[lo mpegBapUTeNbHBIM
uccnenoBaHusIM popsl Shewanella u Geobacter UMEIOT 21E€KTPOIIPOBOASIIME OTPOCTKU, 0OIEryatoiiye mpsaMoi
[IepeHOC 37IEKTPOHOB. OHU MOIYT IIpeBpalljaTh OpraHNYECKHEe OTXO/bl, B TOM YUCIIE INOBUTHIE, B MEHEE OIIACHbIE
BeIlleCTBa U IPOM3BOAMTH B IIpOIiecce 31eKTpUYEeCTBO [9—11].

Ecnu aTa cucteMa OyzeT ycoBeplIeHCTBOBAHA, MUKPOOPraHH3MbI IIOMOLYT PELIUTD B B3AMOCBSI3aHHbIE
rrnobanbHble IPO6IEeMbl — 3arps3He e OKPY>KaIoLell Cpebl U [ToIydeH e YUCTOM SJHepruu.

Lenp 1 3azauu Uccae0BaHUSI

[lenb UCCIETOBAHUS — AHAIU3 U30JIATOB TEPMATBHOTO UCTOYHUKA AGAKAHCKUI Ap>KaH IS CO3JAHUS MU-
KpOOHOI0 TOIUIMBHOTO 37IeMeHTa Ha UX 0cHOBe. OObeKTaMU UCCIeOBAHU SBISIUCH, [IOydeHHble Ha pAHHUX
3TaIax UCCIeI0BAHUN, IITAMMBI SKCTPEMOPUIBHBIX MUKPOOPIaHU3MOB.

MaTepuansl U METOZbI

[IITaMMBbI OBITU U30IUPOBAHBI U3 UCTOYHMKA AGakaHCKUI ApyxaH. [IpoBefieHa ux GuioreHeTUYECKas UJeH-
TUPUKALNSL, YTO IIO3BOJIUIIO BhIAENUTH pofa: Geobacter, Thermomonas, Rhodopseudomonas.

B xauecTBe IUTATENbHOMN Cpebl A7 AKTUBALIMY LIITAMMOB HCIIONIb30BAIN MACOIIEIITOHHbIH OyIbOH. AKTH-
BaIlMIO IITAMMOB Iepejl BHeCEeHUeM B KaMmepy Beu npu Temrnepatype 47 °C, B CO, nnky6arope (8 a3po6HbIX
YCIOBUSX), IPOAOIKUTENBHOCTb aKTUBALIMHY COCTaBUIA 12 4. [To 3aBepllIeHNY aKTUBAL MU IITAMMOB, [IEPEHO-
cunu B pocdatHsix 6ydep ocanok mocie neHTpHUPyrupoBaHus IIpu 7000 06/MuH. Pecycrienpuposany B 6ydepe
IIPOMBIThIE IIITAMMBI.

B kauecTBe KaMepHI UCIIONIb30BAIY paHee [IPeANI0oXKeHHYIO SUeiKy st MUKPOOHOro a7eKTpocHHTe3a [8].

B xauecTBe cyOCTpaTOB UCIIONB30BAIN: CTOYHBIe BoAb! nTunedabpuxu OO0 «Kysbacckuii 6poitnep», r. Ho-
BOKY3HEIIK, CTOYHbIE BOJBI MmsacomnepepabarsiBatoiero npeanpustus OO0 «KeMepoBCKU MICOKOMOUHAT,
r. KeMepoBo, pacTUTeNbHbIE OTXOABI CENBCKOX035MCTBEHHOI'O IPOM3BO/CTBEHHOTO KoollepaTuBa «beperosoii»,
r. KeMepoBo 1 muTaTenbHas Cpefia, ONTUMAIbHAS [10 COCTABY A1 9KCTpeMOUIbHBIX IITAMMOB, Horatas cons-
MM, CEpOM U UMeoIlas CUIbHOIIeN04HON pH.
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VsmMepsiy OKUCIUTENbHO-BOCCTAHOBUTENBHBIN TOTEHIMAN E, ¢ TOMOLIBIO 3/IEKTPOMETPA-U3MEPUTENSL
KEITHLEY 6514-E (Kutaii). B kauecTBe aneKTpojia cpaBHeHHUS UCIIonb30BaH Ag/AgCl-a/1eKTpoz, ycTaHOBNIEHHBIH
Ha s9eliKe JJIsI MUKPOOHOTO 37IeKTPOCHHTe3a. OTHOCUTEIBHO JAHHOTO 37IeKTPOZA U3MEPSII OKUCTUTEIbHO-
BOCCTaHOBUTEJIbHBIN IIOTEHIHAAJL.

Pa3HOCTh 3/1€KTPUYECKUX IIOTEHIIUAIOB U3MEDPS/IH C IIOMOIBIO BONILTMETPA.

B sueiiky momemany cybcTpaT B o6beMe 500 MJI M 20 MJI CyCIIeH3UHU IITaMMOB (B ITpoIopuuu 1:1:1). Kyb-
TUBHMPOBaHUe BeJIM B TeUeHUe 120 4 IIpU TeMIiepatype 47 °C. ObecriednBaiy epeMeIirBaHye cybcTpara ¢ Io-
MOILb}0 MArHUTHOH MeIIaJIKU (CKOPOCTb IlepeMellIMBaHUS 100 06/MUH).

PesynbTaThl HCCTEOBAHUS

PesynbTaThl [IpeACTaBIeHb! B Tabnue 1.

Vcxons us IpeACTaBleHHbIX JAHHbIX, CIIeyeT BRIEMUTD CYOCTPAT, COZEPIKALMIL CTOYHBIE BOAbI OT IITH-
nedpabpuky. 3aBUCUMOCTb PA3HOCTH SJIEKTPUYECKUX IIOTEHI[UATOB U OKHUCIUTENbHO-BOCCTAHOBUTEIHHOTO
[IOTEeHIIMANa MEeX/Jy aHOLOM U KaTOZLOM IIPU KCIIONb30BAHUH JAHHOIO BHja Cy6CTpaTa MaKCHUMAaIbHbI
(—480 MB 1 —370 MB, cOOTBETCTBEHHO).

ABTOpHI pabOTHI IIPeANOIATal0T, YTO COCTAB U II0KA3aTeNN JAHHOrO cybcTpaTa 6113KY K ONITHMANbHOM
[IUTATeIbHOU cpejie — KOHTPOJIIO (II/II N° 4).

MUHUMaIBHBIMY [I0Ka3aTeNIMU 061azaeT CydCcTparT, CoLepIKaLuil pacTUTEIbHble OTXOZB! B KaueCTBe UCTOU-
HUKa yriepoga (210 MB 1 —95 MB, COOTBETCTBEHHO).

Tabruya 1

3aBUCUMOCTH Pa3HOCTH 3NME€KTPHUYECKUX MOTEHUMNANTOB U OKHCIUTEIbHO-BOCCTAHOBUTEIbBHOTIO
IMoTeHIOMala MEXAY aHOJZOM U KATOJZOM OT COCTaBa Cy6CTpaTOB

PasHoCTB

Ne HAVMMEHOBAHME CYBCTPATA TMOTEHIIUA- E,MB
JI0B, MB
1 Crounsle Bogp! nrunedabpruxu OO0 «Kysbacckuit 6poitnep» —480 —-370
2 CroyHsle BOAbI MsiconepepabarsiBaiomero npeanpustus 000 «KeMepoBCKHil MSICOKOMOUHAT -365 —110
3 PacTuTenbpHbIe OTXOZBI CEIBCKOX031MCTBEHHOTO IPOU3BOACTBEHHOTIO KOOIlepaTrBa «Beperosoii» -210 -95
4  IuraTenbHas cpefia, ONTUMAIbHAS I10 COCTABY, 6OraTast CONIMHU, CEPOIl U UMEIOLIIAs CHIIBHOLIe- —490 -380
nouHou pH
BriBoasl

OnucanHble B paboTe pe3ynbTaThl CBUETENbCTBYIOT 00 9pPeKTUBHOCTH IPUMEHEHUS DKCTPEMOPUIBHBIX
MHKPOOPraHusmoB pozos Geobacter, Thermomonas, Rhodopseudomonas, éviderertvix u3 nCTOUHUKA AGaKaHCKUH Ap-
JKaH, C LIeJIbI0 IMAPOJIH3A CJIOXKHBIX OPraHUYeCKUX COeJUHEHHU . B KauecTBe CyOCTpaTOB PACCMOTPEHBI OTXOZbI
arpoOTPOMBIIITIEHHOTO KOMIUIEKCA: CTOUHbIE BOJIbI ITUIlePaOPUKU, CTOYHBIE BOABI MACOTIEpEPabaTHIBAIOIIErO
[PEeANPUITHUS, PACTUTENbHbIE OTXOAb! 1 [IUTATENbHAS CPeJia, ONITHMAIbHAS [10 COCTABY IS 9KCTPeMOUIIOB,
foraTas conIMU, Cepoi U UMEIOLIAst CUIbHOLIEN0YHOM pH.

BrnarogapHOCTH

Pa6ora BrionHeHa pu GUHAHCOBOM MOALepyKKe MUHNCTepCTBa HAyKU U BhicLIero obpasoBauus PO (cTu-
nengud [Ipesusenta Poccuiickon denepaniy MOJOABIM YYE€HBIM U ACIMPAHTaM, OCYLLIEeCTBIIOIIUX [TepCIeK-
THBHbIE HAYYHBIC MCCIIE€NOBAHNA paspa60T1<1/1 I10 ITPUOPUTETHBIM HAIIPABJIIEHUSAM MOJEPHU3aAIIUN pOCCPIfICKOI:I
SKOHOMMUKH Ha 2021-2023 rojsl, IprUKas MHHO6pHaYKH Poccuu oT 26.01.2021 N° 54, TéMa IIPOCKTa «BHepro—
Bd)d)eKTI/IBHaSI SKOJIOTMYECKH YN CTAL TEXHOJIOTHA II0OJY4E€HU S 3JIEKTPOIHEPIUHU C UCIIOJIb3OBAHNEM 611OMaCChl
TE€PMaJIbHbBIX I/ICTO‘{HI/IKOB»).
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AHHomayug. MonyyeHne anbTepHATUBHBIX MCTOUHMKOB SHEPrUK NpeAcTaBasieT coboii MHTepec. B KauecTBe cuctembl A reHepaumm
3/1eKTpUYECTBa pa3pabaTbiBatoT pasinyHble MUKPOBHbIE TOMINBHbIE 31eMeHTbI, 3GPEKTUBHOCTb KOTOPbIX 32BUCUT OT PasIMUHbIX GakTo-
poB. K 0fHVM 13 mMaBHbIX GaKTOPOB OTHOCAT MUKPOOPraHU3MeHHY0 KYALTypy 1 Tun cybcTparta. Llenbio paboTbl ABnseTcs nsyyeHue pocra
Ha pasHbIX MUTATENbHBIX Cpefax IKCTPEMODUbHbIX BaKTepUil — NOTEHLMANbHbIX KaTaan3aTopoB ANs MOyYeHNs 3KON0TMYECcKM YNCTON
3Hepruu. Ha cenexTnBHOM cpese Ans xene3obakrepuit 6biu BblaeneHbl ABe KynsTypbl. VIX pocT 6bi1 NpoBEPeH Ha NATU CMOAEIMPOBAHHbBIX
CTOUHbIX Bogax. B pesynbrate paboTsl 66111 NOMyUeHbI KYALTYpbl XXene306aKkTepuii, KOTopble UMeNu HauayuLWnid pocT Ha Cpese, COAepXKaLLeit
TNOKO3Y Y MUKPO3/EMEHTHBbIN pacTBOp.

Katoyesvle cA08a: MUKPOBHbIV TOMAMUBHBIY 31E€MEHT, 3KCTpemodubl, cybcTpar, xenesobakrepum

BBeznenue

HedTs, mpupoAHbIii ra3 1 yroib SBASIOTCS UCKOIIAeMbIMU BUAAMU TOIUINBA, KOTOPHIE ZAIOT BBICOKOI -
$eKTHUBHYIO SHEPTHUIO, HO UMEIOT OTpaHUUYeHHbIH XapakTep. [[0aToMy uMeeTcs OTPeOHOCTD B pa3paboTke
BO300OHOB/ISEMBIX UCTOYHUKOB SHEPIUU TAKUX, KAK MUKPOOHBIN TOIIMBHbIN 3/IEMEHT.

MukpoOHBIi TOIIUBHBLH aneMeHT (MTD) ABILeTCst yCTPONCTBOM, KOTOPOE IIpeobpasyeT SHEePruio U3 Xu-
MUYECKOH B 3JIEKTPUUECKYIO, 32 CUeT BO3AEHCTBHS MUKPOOPraHM3MOB Ha OpraHHuYecKkuil cyberpar. B kave-
CTBe CyOCTPATOB UCIIONB3YIOT KAK paslUyHble YNCThle COefUHEHU, TAK U CTI0XKHBIe OpraHudecKye cMecH [1].
CreZioBaTeIbHO, IOMUMO BhIPAOOTKY 3Hepruu B MTD MOXKET IPOUCXOAUTE IepepaboTKa OTXOL0B, HAIIPUMEpP
CTOYHBIX BOJ.

OuncTKa BOZ, 0COOEHHO CTOYHBIX, IBILETCS AKTYaIbHBIM A7t BceX obnacteit Poccuu, B vacTHOCTH, B Ke-
MepoBckoi obnactu — Kysbacc. Tak onHo# 13 3Ha4uMBbIX pek Kysbacca sBnseTcs pexa ToMb, KOTOpas UMeeT
BBICOKYIO aHTPOIIOT€HHYIO Harpy3Ky. B Hee clIMBAIOTCSA CTOYHBIE BOABI C Pa3/IMYHBIX IPEAIPUITUN, UTO AB-
JISIeTCS IPUYUHOM 3arps3HEHUS PasTUIHbBIMU GeHONAMU, TAXKEABIMU METALIAMU, & TAKXKe xene3oM [2]. Tak
B pa3nUYHbIX ropogax Kysbacca peka nMeeT IpeBbIIlIeHHOE COZeprKaHue JKee3a, KOTopoe Konebiercs ot 0,11
JI0 0,35 MI/J.

MUKpPOOpPraHU3Mbl, UCIION3YIOLINeCs B KaueCTBe OMOKATanu3aToOpoB B MTD, BAUAIOT Ha IIPOM3BOSUTENb-
HOCTB crcTeMbl. YTOOBI TONYYUTD XKeaeMyo PYyHKIMOHANTBHOCTh YCTPOMCTBA, HEO0OX0AMMbI OPraHKU3MbI, KO-
TOpble MOITIY OBl AZANITUPOBATHCS, BBDKUBATH U PA3MHOXKATHCSA B YCIOBUAX CUCTEMBI [3]. I/ 9TOM ey Lee-
€006pasHO UCIIONB30BATD MMEKTPOAKTUBHbIE DaKTePUU SIKCTPeMOUIIbI, KOTOPBIE YCTONYMBLL B CpeLlax C SKC-
TpeMaJIbHBIMU XapaKTepUCTUKaMU: pH, cONMeHOCTh, cofiep>KaHNe pasNUYHbIX MeTaln0B. Cpefu UCTOYHUKOB
BBIZIE/IEHUS TAKUX OPTaHU3MOB U3BECTHBI: COJIEHBIE 03€pa, FOpsYMe UCTOYHUKH, JHO OK€AHA U 03€P, IIyCThIHU.
Oco0b1i1 HHTepec IIPeACTABAIOT HapyLlleHHbIe TeXHOTeHHble 3eMJIU, HallpuMep, roce 1obbrau yris. [lopontsle
OTBaJIbl, 06pasyroLecs B Ipoliecce yraefo0bIun, SBASI0TCS UICTOYHIKAMY TSDKEIBIX METALIOB TAKUX, Kak Pb,
Mo, Hg, As, Cu, Cr, Cd, Co [4]. BrizeneHHble MUKPOOPTaHU3MBI U3 JAHHBIX [10YB OYAYT HMETh [IOBBIIIEHHYIO
YCTOMYUBOCTD B CpeZie C 9KCTPEMAIbHBIMU YCIOBUSIMU, B YaCTHOCTH, C IIOBBILIEHHBIM COAEPKaHUEM dKeJle3a.
BakTepuu, KOTOpbIE UCIIONB3YIOT SHEPTUIO OKUCTIEHUS XKenesa Ans accumuniannu CO,, HasblBAIOT XKeIe300-
KUCTSIOMUMU OaKTepUIMU.

Ilenbo KCCIe0BAHUS SBISETCS U3YYeHHe POCTa Ha PA3HBIX TUTATEIbHBIX CpefaxX IKCTPeMOPUIbHBIX Oak-
TepUU — MOTE€HIUAJbHBIX KaTaIN3aTOPOB 14 [TONy4eHUs SKOJOTUYECKU YUCTOM dHepruu. I JOCTU>XKeHU
JaHHOU LeJIU [TOCTABJIEHBI CIEAYIOLINE 3aJauH:

— BblJleTIeHNe SKCTPeMOPUIbHBIX MUKPOOPraHU3MOB U3 YIOIbHBIX OTBAIOB KeMepoBckoii 06macTy;

— u3ydYeHUe BIUSHUS PA3TUYHBIX CyOCTPATOB Ha POCT IONYYEHHOH KYAbTYPHI.

MaTepuansl ¥ MEeTOZbI

OO6BeKTOM UCCIeLOBAHUS SBISIOTCSA DKCTpeMOUIbHbIe Kele300aKTepUH, BbIZeNeHHbIE U3 TeXHOIeHHO
HapyleHHO! oYBsl KeMepoBckoit 06acTy (0TBa yronbHOTO paspesa « MOXOBCKUI»).

[TouBy oT6Upany ¢ rIybuHBL 1-10 CM IIpHU TOMOIIK IIpo600TOOpHOro coBKa. [lepex BhieeHEM MUKDO-
OpraHM3MOB ITOYBY pacTupanu B papdopoBoii cTymKe B 10 He Hosee 1,0 cM. Jlanee rOTOBUNU CYCIIEH3HUIO
[I0YBBL. JIJI 9TOrO 1 T ChIPhS IIOMELaIU B KONOY U Z0OaBILIN 10 ML CTEPUIBHOMN BOAbI (MOAY/Ib IKCTPAKIIUY
1:10). DKCTPAKT [I0YBBI OCTABISLIY B LiIetikep-uHKybaTope (LSI-3016A/LSI-3016R) Ha Hezesio IpU TeMIIepaType
25°C. 3a 3TO BpeMs [IpOUCXOAM/Ia AKTHBALMS YKeJI€30BOCCTAaHABIUBAOIIUX MUKPOOPraHM3MoB. ITocie akcTpa-
TMPOBAHUS CYCIIEH3UIO LeHTPUPYTHPOBAIY U Jielaly pasBefeHns 107'~107°.

26



IToceB cycrieH3UU TOYBBI OCYIIIECTBILUIN Ha CeNIeKTUBHYIO Cpefy As xKene300aKTepuii (r/m): IoKosa — 0,15;
cynbdaT aMMOHUS — 0,50; HUTPAT KaIbLU — O,01; ruApodocdar kanus — 0,05; CynbdaT MarHus — 0,05; XIOPUL
Ka/us — 0,05; KapOOHAT KAIBLUS; [MAHOKOOATaMUH — 0,00001; THAMUH — 0,0004; arap-arap — 10.

[opbupany cyO6CTparT Ans BEIPAIBAHUS BbIIE/IEHHBIX KYIbTYp. JJIs 9TOr0 3AIMBATY SUCTU/UINPOBAHHYIO
BOZy HaJl IIaMeHeM ['OpeNKY B IPOOUPKY C KYIBTYpoH, epeMeltnBany. OfUH MITHINATP CyCIIeH3UN BHOCUIY
B IPOOUPKY C pa3nUYHbIMU cybcTpaTaMu (10 MiI). B kauecTBe cyOCTpaToB ObLIN IIPUTOTOBIEHBl MOZENbHbIE
CTOUHBIE BOJBI CIEAYIOMINX cocTaBoB: Cpesia N 1 (rnrokosa (1,0—3,5 I/i1), HenToH (0,4 I'/1), MICHOM! SKCTPaKT
(0,25 r/m), NH4CI (0,21/m), MgSO,-7H,0 (0,025 r/n), FeSO,-H,0 (0,02 r/n), K,HPO,3H,0 (0,045 r/m), KNO, (0,03),
P-pP MUKpPO3JIeMeHTOB (1 MJI/7): H3BO3 (0,15 r/m), CaClZ (0,15 r/m), CuSO4~5HZO (0,03 r/m), FeCl3-6HZO (1,5 r/m),
ZnSO4-7HZO (0,12 r/m), KI (0,03 r/n)); cpesa N° 2 (rmoKko3a (50 Mr/i), Kanuit $ocPOpHOKUCIBIN OAHO3AMEIEHHBII
(25 Mr/m), HaTpUil YIIEKUCIbIH (S0 MI/7), aMMOHUH $pocHOPHOKUCIBIN IBy3aMellleHHbIMH (25 MT/T), KaIbLui
XJIOPUCTBIH (7,5 MT/JT), MATHUM CEPHOKUCIBIN (5 MT/1), MenTOH GepMeHTATUBHBIM (70—100 Mr/1)); cpesa N° 3
aHaJIOTMYHA cpejie N° 2 ¢ 3aMEeHOM IIIOKO3bI Ha CaXapo3y; cpefia N° 4 aHaJIOTMYHA Cpefie N° 2 C 3aMEeHOH ITTI0KO3bI
Ha alleTaT HaTpUs; Cpejia N° 5 aHAIOTUYHA Cpejie N° 2 ¢ 3aMeHOU riioko3bl Ha ITAB. [Ipo6upKu cTaBUIu B TEp-
MocTaT ¢ TeMiepaTypoit 25°C. KyabpTypbl BbIpallliBalIu B TpeX IIOBTOPHOCTAX. KynbTHBUpPOBaHUE IPOBOAUIN
cyTku. HakorieHrie MUKPOOPraHHU3MOB CMOTPEJH 110 OIITUYECKO INIOTHOCTH Ha criekTpodpoToMeTpe UV 1800
[IpY AJIMHe BOTHBI 600 HM. B KauecTBe KOHTPOJIS UCIIONb30BAIY IIUTATENbHYIO0 Cpesy 6e3 KyIbTypHl.

PesynbTaThl HCCTEOBAaHUS
B pesyinbTaTe KylIbTUBUPOBAHUS IOYBEHHOM CYCIIEH3UH Ha CeIeKTUBHOM cpefie ObLI BbISIBIEH POCT DaKTe-
pHUii, KOTOpble 06Pa3OBBIBAIN BOAHbIM OKCHJ JKee3a B HAPY>KHOM KJIEHKOM coe (PUCYHOK 1).

Puc. 1. BoigeneHue xxene300aKkTepyuil U3 MOYBbl yIOJABHOIO OTBaNa pa3pe3a MOXOBCKHUIM:
a) pa3BeJeHMe IOYBEHHON cycneH3uu 107}, 6) pasBeJeHre NOYBEHHON CyCIeH3UH 102,
B) pasdBeJeHUe MOYBEHHON CyCHeH3UHU 107%, I') pa3BeJeHUEe NOYBEHHON CyCIeH3UN 104,
Z) pasBefeHUe MOYBEHHOMN CyCMeH3UH 1075, e) pa3BefeHUEe MOYBEHHOMN CYyCIIeH3UU 10°°

Konouuu, mpencraBieHHble Ha PUC. 1, GbIIN [lepecakeHbl Ha CKOLIIEHHbIH arap. B peaynbTaTe Obu1u Bhizerne-
HBI J1Be KYJBTYPBI C CeJIeKTUBHOM Cpefibl IS JKelle300aKTepuii, VI KOTOPBIX IOAOUpaIach MUTATeIbHASL Cpefa
JUIS JasibHEMIIIero Ux BelpaliuBanus B MTD (puc. 2).
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Us puc. 2 BUAHO, UTO Ha CpeJe N° 1, co,uepxcameﬁ I'IIOKO3Yy U MHKpOBHeMeHTHLIﬁ pacTBOp, IPOUCXOLUT
Gosblilee HAaKOIIEHUE KYJbTYyp, BbIACIEHHBIX C CeNeKTUBHOU Cpennl A1d )KeHeBO6aKTeprI.

BriBoasl

TakuMm 06pa3oMm, B paboTe ObIIU BhIENIEHbI )Kee300aKTePUH, B Pe3y/IbTaTe KU3HEe eI TeIbHOCTH KOTOPBIX
IIOSIBJISIICS. BOJHBIN OKCHUJ KeJle3a B Hapy>KHOM KJI€MKOM CJIO€ CpeJbl. BeiZiesieHHble 1B KYIbTYyPbl C TAKON
Cpeznbl HAWIydIInM 06pasoM pociy Ha CMOZeIMPOBAHHOM CTOYHOM BOJE C COZlepYKaHKEM ITTI0KO3bl U MUKPO-
3JIEMEHTHOI'O PacTBOpa.
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YK 574

3KOJIOTMYECKAS 3KCMEPTU3A MOLLEEHKA BO3AENCTBUS
HA OKPY>XAIOLLLYIO CPEAY BCUCTEME MPUHATUSA PELLEHUI

E. 3. )KenoHkuHa, E. I. NMadHyToBa

locyaapcTBEHHbI YHUBEPCUTET N0 3emMaeycTpoincTsy, Mocksa, Poccus. E-mail: pafnuti4os76@mail.ru

AHHOmayug. YBenuuyeHne sKonoruyeckmx npobnem B cTpaHe CBUAETENLCTBYET O TOM, UTO 6OPOTLCS HAAO He TObKO C MOCAeACTBUSMU
X03A/ICTBEHHOMN AeATeNbHOCTH, a NPefoTBpaLLaTh 3TW NOCNeACTBUS pa3paboTKoMi NMpUpoa0OXpaHHbLIX MePONPUATUI U SKONOTUUECKUM
KOHTponeM. [MpakTnyeckmn Bo Bcex CTpaHax, OCyLLecTBAsieMbIX SKON0rnyeckyto skcneptnsy B OBOC, oAHMM 13 OCHOBOMONATAOLLMX MPUH-
LIMMOB NpOBefeHMUs ABAKETCS MACHOCTb, NpejycMaTpuBaroLLas 06s3aTe/lbHOCTb y4acTns 06LLEeCTBEHHOCTU B 06CYXKAEHNN HAMEUEeHHbIX
K peanusauum npoeKTos.

Katouegble crosa: OXpaHa Opr)Ka}OLLI,eVI CpeAbl, 3KO/I0rnvyeckasa akcnepTmnia, HOpMaTUBHbIE JOKYMEHTbI, MPUPOAONONb30BaAHUE, AE€Trpaja-
una cpeabl, 3KONOrNYeCKni KPU3NC, 3arpasHeHne 0|<py>|<a|ou.|,el71 cpenpbl.

BBeznenue

MupoBoe coob11eCTBO MHOTHX CTPAH BhIpakaeT 00eCIIOKOeHHOCTb TeM, YTO MUP BCTYIIAeT B 3IIOXY [JI0-
6a7IbHOrO SKOJIOrMYECKOr0 Kpr3uca. Ha miaHeTe exerofHo UCYe3a0T BUIbI )KUBOTHOTO U PACTUTENBHOTO
Mmupa. C KOKABIM FOOM TePPUTOPUH 3aHUMAEMbIMU IECAMU, COKPALIAIOTCS, IIyCTHIHY 3aHUMAIOT Bce Gorbliee
[IPOCTPAHCTBO, IUIOAOPOAHBII CJIOH IIOYBBI CTAHOBUTCSL BCE TOHBIIIE, 030H B CTpaTocdepe UCTOIIAETCS, KOHI[EH-
TpaLus yIIeKHUCIOoro ra3a B atmocdepe Bo3pacTaer. 3arpsasHeHre OKPy Kalolel cpesbl raz000pasHbIMU, KU -
KVMU U TBEPABIMHU OTXOAAMU ITPOU3BOACTBA U KU3HEEATENbHOCTY BbI3bIBAET JAETPAJAIILIO CPEBI OOUTAHUS,
HaHOCHUT yiepb 3Z0pOBbIO YeIOBeKa.

MaTepuansl ¥ METOZbI

Briny Mconb30BaHbI OTYETHERIE JaHHbIE, IEPUOANYECKAAI I1€4YaTh, CTATUCTUYECKNE U METOANYECKNIE MaTe-
pyiaibl, IIpEAOCTABIEHHBIE OTAEIOM 3KCIIEPTU3bL FOCY,ZIapCTBeHHOI‘O KOMMUTETA IT0 OXpaHe Opr>KaIOH.1€I>1 Cpennbl.
HOpMaTI/IBHLIe 1 3aKOHOZATEJIbHbIE aKThl, pPETUOHAJIBHBIE MATE€PUAJIbL CO6CTBeHHLIX I/ICCJIe,ZIOBaHI/II;I B ITOJIEBBIX
" KaM€PJIbHBIX YCIOBUAX

[lenb — aHANIU3 JEeATeJIbHOCTU OPraHOB rOCyapCTBEHHOM 3KOJIOTUYECKOU DKCIIEePTU3bl HA TEPPUTOPUU
XaHThI-MaHCHUHCKOI'O aBTOHOMHOI'O OKpyra. B cBsg3u ¢ aTUM 6]31)11/1 ITIOCTABJICHBI CIEAYIOIIME 3aJauM: CO6paTL
" CUCTEMATHU3HPOBATD UCXOJHBIE MaTE€PHAJIBI, JATh KPATKYIO IIPUPOAHO-KINMATUIECKYIO0 XapaKTEePUCTUKY
perrnoHa, BbIIBUTH T€ OG’beKTLI IIpUPOAOIIOIb30BaAHUSA, KOTOPBIE HaI/I6OIIee OTPpULIATEJBbHO BINUAIOT HA SKOJIOTU-
YECKYI0 CUTyallI0 OKpyTa. HpoaHaIII/ISI/IpOBaTL CIDYHKI_II/IOHI/IpOBaHI/Ie OpraHoOB I‘OCY,ZIapCTBeHHOﬁ 9KOJIOTUYECKOH
JKCIIEpTU3BI. OueHI/ITb BCbCI)eKTI/IBHOCTL AEATEIIBHOCTU 9KOJIOTUYEeCKOU JKCIIEpTU3HbI.

PesynbTaThl HCCTEOBAaHUS

HapacTaHue 9K0IOTHYeCcKUx IpobieM B CTpaHe CBUETENBCTBYET O TOM, YTO 6OPOTHCS Haf0 He C ITOCIes-
CTBUSIMU QaHTPOIIOT€HHOMU AeATeIbHOCTU YeJIOBeKa, a IPeZIOTBPAIIIATh 3T ITOCAEACTBU 3a CUET IIJITAaHUPOBAHUS
U [IPOEKTHUPOBAHMS MEPOIIPUATUM, HAIIpaBIEHHBIX Ha IPeJJOTBpallleH1e IIpeAII0garaeMoro 3K0oJI0rMyeckoro
yitep6a. OxHoit 13 Takux 3pGeKTUBHBIX Mep SBIIETCS FOCYAAPCTBEHHAS DKONIOTMYIeCKas SKCIIepTHU3a, KOTOpas
OCyIIeCTBISET MOHUTOPUHT U [IpeAyIIpeAUTEeNbHBIN KOHTPOD B 00/IACTH OXPaHbl OKPY>Kalollleil Cpelibl U IIpU-
poznomnons3oBaHusg. OHa obecreyrBaeT B IpeAIIaHOBOM, U IIPOEKTHOM JOKYMEHTALUU CTpOroe cobiofeHue
3aKOHOZATENbHBIX ¥ HOPMATUBHbIX TPeOOBAHUI 110 COLMATBHBIM U 9KOIOTMYEeCKUM BOIIPOCAM, C yIETOM TeX-
HOJIOTUYECKOM U 9KOHOMUYECKOH 11e/1eCO0OPAZHOCTH IIPU CO3MAHUU [TPOEKTA.

VMzyyeHnue feqTelbHOCTU SKOIOTMYECKOM DKCIIEPTU3bI B I0MCKAX HOBBIX IIOJXOA0B U IIPUHIUIIOB B UCIIOJb-
30BaHMU IIPUPOJHBIX PECypcoB TeppuTopuu CeBepa ABIAETCS aKTyaJIbHEIM B HacTosllee BpeMd. C ydeToM
9KOJIOTMYecKUX PaKTOPOB U HKCTPEMAIBHBIX KIMMATUYECKUX YCIOBUI, OIIPeie/IeHHOTO PeXKUMa X031 CTBO-
BaHUS. TpaiULIMOHHBIMU OTPACIIMU X035 MCTBEHHOU AesSTeNTbHOCTH KOpeHHOro HaceneHUsI XMAO (XaHTbI-
MaHcuCKUN ABTOHOMHBIN OKPYT) IBISIOTCA pbI60IOBCTBO, 0XOTa, 0/1eHEBOACTBO. C cepelHbl 60-X rOZ0B
OKDYT sIBIfeTCsS BaKHelIIIeil 6a30i HedTerazonobbIBatoleil 1 IeCHON IIPOMBIIITIEHHOCTH CTPaHbL. B HacTo-
sljee BpeMs 3a CYeT HKCIIOPTa SHEPropecypcoB obecriednBaeT MNoaydeHue 3HaYUTeNbHOM YaCTH BaTIOTHBIX
noctymienue Poccuiickoit Pemepannu. Ha TeppuUTOpUU OKpyra OTKpPBIThL H0jIee 500 MecTOpoXAeHu i HedTu
Y rasa, TaK ke pa3pabaThIBAIOTCS HOBbIE MECTOPOXKIEHUS, U 100bIBaeTCS 3010T0. OCOOEHHOCTHIO SKOIOTUYe-
CKOT'O COCTOSIHUS TePPUTOPUU ABILETCS NHTEHCHBHOE BO3ZeCTBIe Ha aTMOCPEPHbIH BO3AYX, IOYBEHHBIH,
TUAPOIOTUYECKUI PEXXUM, 33 CIET 3TOTO IIPOUCXOAUT BUAOBOE M3MEHEHNEe PACTUTENBHOIO U )KUBOTHOT'O MUPA.
TocyzapcTBeHHad MOTMTUKA OCBOEHUS TEPPUTOPUM CBOAMIACH K PEAIN3ALMU IPUHIIUIIOB MUHMMYMa 3aTPaT
Ha ZOOBIUY CBIPbS U IPUPOLOOXPAHHBIX MEPOIIPUATHSIX, KOTOPbIE COCTABIIN MeHee 1 %. OCHOBHbIe IIPO6IeMbI
BO3HUKIIU B CBA3U ¢ GOPCHPOBAHKEM OCBOEHHUS MECTOPOXKAEHUH, CTPOUTENBLCTBOM TPyOOIIpOBOZOB be3 yueTa
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9KOTIOTUYECKUX HOPM U 0COOeHHOCTEe!H TeppUTOPUM, KOTOpas BRIPAXKeHA ATUTENbHOCTbIO BOCCTAHOBIEHUS
aKocHCcTeMbl. K peruoHambHBIM 9KONTOTMYeCKUM IIpobreMaM OTHOCST:

— YITIeBOZOPOZHOE 3arps3HeHMe IIpU pasBefike, JoObIue, TPaHCIIOPTUPOBKe, epepaborke HedTU. Heco-
BepIlleHHbIe TEXHOMIOTUHY, B CIESCTBUU Pa3NuBhl HePTH, aBapUU Ha TPyOOIIPOBOZAX;

— U3BATHE 3eMeJlb, U3MeHeHMe banaHca 3eMenbHOro GoH/a, ITepeBof U3 OZHOM KaTerOpUU B APYTYIO;

— COKpaIllleHHe PhIOHBIX peCypCcoB U3-3a 3arpsi3HeHUS [IOBEPXHOCTHBIX BOJ;

— yMeHblIIeHHe YUCIEeHHOCTU AUKUX )KUBOTHBIX;

— yBenuYeHHe HeraTHUBHBIX IIPOL[ECCOB: IOATOIIEH e, 3a601auBaHe, 9PO3KUS [10YB;

— TpaHCIPaHUYHBIN TePeHOC aTMOCdephl U [IOBEPXHOCTHBIX BOJ. [1]

Cpenu MHOXeCTBa 9KOIOTMYecKuX 1pobieM HeTSHBIX perOHOB IIaBHOE MECTO 3aHUMAeT YI/IeBOLOPOL -
HOe 3arps3HeHye. 3eMIU U BOABI 3arPS3HAIOTCS HeQThIO U ee COMYTCTBYIOLIMMY KOMIIOHEHTAMU [IPU L0ObIYe.
[Inomass 3arps3HeHHBIX 3eMeJIb COCTABISET OKOJIO 9 ThIC.I'a. BEIOPOCH! 3arps3HSOIINX BellleCTB B aTMocdepHblIil
BO3JYyX €XXerofHO U3MePIIOTCS MUUIMOHAMHY Thicsd TOHH. Ha pakenax mpu f06b14e HedpTH COKUTAIOTCS MU -
NHapzAbl KyOUIeCKUX METPOB IIOIYTHOro ra3a. ExxeronHo Ha mpeAnpusTUsx HedpTerazoBoi IPOMBIIITIEHHOCTH
OKpYI'a perUCTpUPYIOTCS THICIYU aBapui. I1o 3KCIIepTHBIM OlleHKaM CaMOM aBapUIHOM TeppUTOpHUEH SBISIEeTCs
Hu>xHeBapTOBCKUI palioH.

B cB3U ¢ 3TUM /711 5KOIOTMYECKOT0 COCTOSHUS IECHON PACTUTENIbHOCTU XapaKTepHBI, COKpalljeHHe ILIOo-
I1aZell IIOKPBITHIX IECOM, pacuIeHeH e JIeCHBIX MaCCUBOB U 00pasoBaHue HEYCTOMYMBBIX KYIUC U OIYyLIEK.
[2] BcnepcTBUE CTPOUTENBCTBA JOPOT, HeQTEIIPOBOLOB U APYTUX INHENHBIX COOPY>KEeHU M HapyIIaeTCs PeXXUM
€CTeCTBEHHOTO JpeHarka [I0BePXHOCTHBIX U I'PYHTOBBIX BOJ,. B MecTax MOATOIIEHUH TecHble TaHAIIadThl TpaHC-
dopMUpYIOTCS B [IONY- U TUAPOMOpPOHEIE, ApeBecHast pACTUTENbHOCTD II0rubaeT, IPOHCXOAUT 3a60IaurBaHLe.
B HedrerazonobrBaoinxX palioHax UeT yBeIndeHre BO3ropaHus TIeCHOTO ApeBocTos. BocctaHoBIeHMe buore-
OLIEHO30B, HapyLIEHHBIX OT Z0oObIuY HeTU 1 ra3a JOBOIBHO ANUTENIbHbIM, ¥ MOXKET PACTATUBATHCS O HECKONb-
KUX JIecsTKOB 1eT. COTIacHO AaHHBIM OXOTHHUYbEIO KaJaCTpa, B OKPyre OTMEYaeTCs CHUYKeHUE YUCIeHHOCTU
HEKOTOPBIX BULOB AUKUX U IIPOMBICTIOBBIX )KMBOTHBIX: CEBEPHOTO OJIeHs, OHAATPHI, CO60IS, BOAOILIABAOIINX
ITUL U p. DTO CBA3AHO C yXyALIeHUEM CpeLbl OOUTaHNUS, 3arpsI3HeHLeM [I0YB, BOLOEMOB, N3MeHEHUEM ecTe-
CTBEHHBIX TaHAIIAGTOB 0OUTAHUS KUBOTHBIX Ha TexHoreHHble. COKpaIllaeTcs IPOAYKTUBHOCTD €CTEeCTBEH-
HBIX KODMOBBIX YIOZMI OJIeHbUX MTACTOUII], COOTBETCTBEHHO COKPALIlAeTCsl BULOBOM 1 KaueCTBEHHBII COCTAB
[I0TOJIOBbS OJIEHBEr0 CTa/IA, He TOIbKO B paiioHax 206bsuy HedpTH U rasa, HO U Ha IIPUIETAIOLIUX TEPPUTOPUSIX.

DKoIOrnYecKas dKCIIepTH3a, OXBaThIBaeT 061aCTh COLUATBHO-9KOIOINIeCKOH, NHPOPMALIOHHO-YIIpaB-
JIeHYEeCKOM IPAKTUKY, BKIIOYAET B ceOst

— OLIEHKY KOMIIJIEKCHOT'O BO3Z€MCTBUS Ha OKPY)KAIOLIYIO Cpefly, B KOTOPYIO BXOAUT UCCIeOBaHMIE U IIPO-
THO3MPOBaHMUeE, a TaK >Ke INIaHUpyeMast I peanusyeMas JesTebHOCTD;

— KOHTPOJIbHYIO IIPOBEPKY HOPMAaTUBHBIX JOKYMEHTOB, XapaKTepU3YIOIIUX, COOTBETCTBHE DKONIOTrUYe-
CKUX TpeOOBaHUI, C YIETOM Pe3yIbTaTOB OLIEHKH DKOJIOTUYECKOM CUTyallU U MHEHUS 001I1eCTBEHHBIX U Ha-
YUYHBIX OpraHU3aI .

TakuM 06pa3oM, SKOJIOTHYeckas SKCIIepTH3a, sBseTcs 3GPeKTUBHOMN OpraHNU3aOHHO-IPAaBOBOM GOpMOit
IpeJynpeauTeIbHOIO KOHTPOJIS U CAMOCTOSTEIbHBIM BUAOM YIIPaBIeHUECKOM e TeIbHOCTH, KOTOPas BKIIIO-
yaeT B ce6st TpY HepaBHO3HAYHbBIX KOMIIOHEHTA; OLIEHKY BO3/IeHCTBUS Ha OKPYKAIOLIYIO CPeLy, 001eCTBEHHY0
1 5KOJIOTUYECKYI0 SKCIIepTH3y.[3] B COBOKYTHOCTY OHU IIPpeJICTABSIIOT STAIlBI ITPOllecca HeIIPEePhIBHOTO yyeTa
U MOHUTOPUHTA 9KOJIOIMYeCKOro $pakTopa yCTONYNBOrO pa3BUTU. Eciu rocyzapcTBeHHAS DKOMIOrnYecKas
9KcIepTr3a obecreynBaeT yueT SKONIOrNIeCcKUX TpeboBaHU I Ha CTAAUY IPUHATHS YIIPABIeHYECKOTO PeLlIeHus,
TO OLIeHKa BO3/IEHCTBUS Ha OKPYIKAIOLIYIO Cpely HAXOAUTCS Ha CTAAUY CTaHOBIeHUd. [Ipu aTOM obIiecTBeH-
Hasl 9KOJIOTMYecKas SKCIIePTH3a MOXKET COYeTaTh U TO U Apyroe, obecreyrBas KOMIIPOMUCC UHTEPECOB BCEX
Y4aCTHUKOB DKCIIEPTU3HI.

Ponb 1 IpakTHYecKoe HasHaueHue SKOMIOrMYeCcKOM SKCIIePTH3bl 3aKII09AeTCsl, B pACCMOTpeHUN 060CHO-
BbIBAIOIIEH JTOKyMEHTALIUU U ITOATOTOBKU COOTBETCTBYIOLIETO 3aK/II09eHU (BBIITONHEHNE KOHTPOIHPYOLei
dyHKIMY), B 0OS3AaHHOCTSX 10 9KOJIOTUYECKOMY HOPMUPOBAHUIO, BblZaue SKOTOIMIECKUX OrpaHNIeHUH Ha Be-
JleHre XO351ICTBEeHHOM JeITebHOCTH, pa3pellleHu Ha IPUPOAOIOAb30BaHUe. DKOJIOrMIecKas SKCIepTr3a
OCy1IeCTBIsIeT perynupyolnre $yHKIUHY, YCTAHABIKBAS [IPABUIA IPUPOLOIIONB30BAHUS KaK OpPraH rocygap-
CTBEHHOTO yIpasieHus. Tak sxe 9K0IOrHYeckas dKcIepTy3a obecriednBaeT AesTeIbHOCTD I10 [IOATOTOBKE U IPU-
HATUIO DKOJIOTHYeCcKY 0becIiede HHbIX X03SCTBEHHBIX pelieHu. OpraHbl roCyLapCTBEHHOIO 9KOIOTUYECKOTO
KOHTPOJIS IPOBEPSIIOT BHIIIONHEHUE 3aKa3UYMKOM XO3SUCTBEHHOTO HOPM U IIPABUIJI 110 y4eTy 3KOJIOTHUYeCKOTO
dakTOpa Ipu MOATOTOBKE pelIeHU 10 00beKTy yCTaHABINBAIOT yPOBEHb 9KONIOTHYECKOl obecrieueHHOCTH
[IOATOTOBNIEHHBIX pellleHU 10 00beKTy. [[pakTHYecKH 9TO OPUEHTUPYeT KCIIepTa paboTaTh Ha yPOBHE HOP-
MOKOHTPOJIS, Tpebys OT 3aKa34MKa BBIIOTHEHNS COOTBETCTBYIOIIMX HOPM U [IPABUI I10 YYETy COBOKYITHOCTH
9KOJIOTMYeCKUX TPeOOBAHUI U YCIOBUH, IIPeABIBIIEMbIX K OyAyIlleMy 00beKTy X035CTBEHHON U NHOM Jies-
TeNbHOCTU [IPUPOLHBIMU 0COOEHHOCTSIMU TEPPUTOPUHN U PEATHU3ALUY TPOEKTA. DKCIIEPTY HY>KHO IIPOH3BOAUTD
podeccroHaNbHYO OLEHKY TOr0, HACKOJIBKO 3aKOHUEHHBIe Pa3paboTKOM pelieH s 110 00beKTY YWIH 9KOTIO-
ruveckuil akrop. [l 3aKa34MKOB BaXKHA IIOATOTOBKA 3aKII0UEHUS 10 Pe3yIbTaTaM pacCMOTPeHHUs 060CHO-
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BBIBAIOLIEl JOKYMEHTALNU. DTO BAKHO B IPUHATUY PellleHUH GOPMUPOBAHUS 3aKII0UEHNS, COLEPIKALIYIO
0600111eHHYIO OLIEHKY B OTHOLIIEHUN DKOJIOTNYECKOM 0becrieye HHOCTH X034 CTBEHHOTO IIPOEeKTa.

BriBoasl

B cucTeMe IpUHATHSA pelLleHUH BayKHA GYHKI[UA DKOTOTUYECKOM SKCIIePTU3HI B [IaHe IIOATOTOBKU IIpe]-
JIO>)KEHHUMU T10 pe3yNbTaTaM PAaCCMOTPEHMUS LOKYMEHTOB 10 BHECEHUIO UBMEHEHUN U JOIIOTHEHUI B HOPMBI
U [IpaBUJIa IPUPORONIONb30BaHUS. To ecTh, obecreunBaeTCst 0OpaTHas CBA3b B yIIPABIEHUH, CIIOCOOCTBYS CO-
BEPIIEHCTBOBAHUIO HOPMATUBHOM 6a3bl TOATOTOBKH XO3SMCTBEHHBIX U UHBIX pellleHui. PaccMoTpeHye Ha 3a-
cemanusx CoBeTa roCyZapCTBEHHOM 9KONIOTHYeCKOM SKCIIePTU3bL PE3y/IbTATOB SKCIIEPTU3 HaubosIee CII0XKHBIX
X03S1CTBEHHBIX [IPOEKTOB, II03BOMILET PYKOBOLUTEISIM [IPHPOLOOXPAHHBIX OPIaHOB aBaTh O0see B3BellIeHHbIE
OLIEHKU U IPUHUMATH OoJiee cOIaHCUPOBAHHbIE PEIIEHYS B OTHOIIEHUY HaMeYaeMOU e TeIbHOCTH. B co-
ctaB CoseTa I'D3 (rocyzmapcTBeHHAs 5KOJIOTMYeCKasd SKCIIEPTH3a) BKIIOYAIOTCA CAMble M3BECTHBIE U YBAXKAEMbIE
pezAcTaBUTENHU 001ecTBeHHOCTH. ObIIeCTBEHHOCTh HMeeT BO3MOXKHOCTb, B ClIydae HeOOXOANMOCTH, eCIu
HE OTCTOSITh CBOM UHTEPECHI, TO XOTS OBl CKOPPEKTUPOBATH IPUHUMAEMOE IIPUPOJOOXPAHHBIM OPraHOM pe-
LIIeHNUS 110 [I0BOAY IIOA/IeP>KKH BBIBOZOB 1 peKOMEH/AlINH SKCIIePTHOM KoMuccuu. OBIIecTBEHHOCTD UMeeT
BO3MOXXHOCTb B CiIydae HeOOXOAMMO CKOPPEKTHPOBATH IPUHUMAaEMOe [IPUPOSOOXPAHHBIM OPraHOM pellleHue
I10 [IOBOZY NTOAZEPXKKY BBIBOOB U PEKOMEH AU SKCIIEPTHON KOMUCCHU. DTO 06CTOSTENIBCTBO NMeeT 0coboe
BIMSHNE Ha IPUHATHE OKOHYATEIbHBIX PEILIEHUU B OCYILIECTBIEHUY [IPOEKTOB.

CoBpeMeHHbIH 9Tall 00IIIeCTBEHHOTO Pa3BUTHS XapaKTepU3yeTCs yBeINYHBAIOIIeNCs Terpafalieil Ipupos-
HOM CpeZibl, TOCIEICTBUS OT KOTOPOH YoKe CETOJHS CPABHUMBI C IIOC/IEACTBUIMU TEPMOSePHOM BOMHBL. B cBA3U
C 9TUM HEOOXOAUMO CO371aTh 3PPEKTUBHbIE MEXAHU3MbI, peann3alysi KOTOPbIX 0Oeciieunsia Ob1 ObICTpOE U aIeK-
BaTHOE pellleHu’e dKOMOTUYECKUX mpobaem. OJHUM U3 HUX CTAJI MEXAHU3M DKOJIOTUYECKO 6e30macHOCTH,
Ba)KHEMIINM 3JIEMEHTOM KOTOPOTO IBISETCS MHCTUTYT OLIEHKU BO3/€MCTBUS Ha OKpy>katoyto cpeny (OBOC).
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ATPO®U3NUYECKWE CBOMUCTBA MOYBbI
ANEKCAHAPOBCKOIO NMAPKA CAHKT-METEPBYPTA

B. ®. Koa3uH', E. A. UBaHOBa?

' CaHkT-TeTepbyprckuii ropHblii yHuBepcuteT, CaHkT-TNeTepbypr, Poccus

2 CaHkT-MeTepbyprckuii rocyaapcTBeHHbIM NecoTexHnueckunii yHnepeuteT umenn C. M. Knposa,
CaHkT-leTepbypr, Poccus. E-mail: elenaz71974@mail.ru

AHHOmayus. B nocneaHne roabl 0TMeuaeTcs GbICTPbIA POCT pa3mMepoB ropooB B MUpe, Taknx kak Tokno, Hblo-Mopk, loc-Anxenec, Mapux,
JNloHaoH u B Poccumn: Mocksa, CankT-Metepbypr, EkatepuHbypr, HuxkHuit HoBropoa, HoBocnbmpck. YeennueHve KonnyecTsa aBToTpaH-
crnopTa v pa3BuTHe NPOMbILLAEHHOCT GOPMUPYHOT cnelunduyeckmne 3KoN0rMyeckme CMCTEMbI, YTO COMPOBOXAAETCS 3AMETHbIMU U3MEHEHUS
NPUPOLHON Cpesibl B TOPOAAX-MUANMOHHMKAX. KOCBEHHbIM 40Ka3aTeNbCTBOM 06LLEIKOIOMMUYECKO 3HAUMMOCTU MPUPOAHOI Cpebl AB/S-
€TCs KOJIMYECTBO M KaUeCTBO 3e/leHblX HacaxaeHui [TeTnop, 2006]. MouBa y HUX SBASIETCS UHTErpasbHbIM NOKasaTenemM 3Ko10rMyeckoro
COCTOSIHWS OKPY>KaloLLLe CpeAbl M UCTOUHUKOM BTOPUYHOTO 3arpsi3HEHNS MPU3EMHOTO €105 aTMOCHEPbI, MOBEPXHOCTHBIX U TPYHTOBbIX BOA.
[Mo3ToMy cocTosiHVE MOYBbI MAPKOB UMEET BaXHOE 3HaUYeHMe 151 SKON0rmyeckoi OLLeHKN ropoACKON cpespbl.

KntoueBbie cnoBa: napk, rymyc, arpodusnyeckme CBOMCTBA MOYBbI

BBezenue

B mociieiHMe rofibl OTMeuaeTcss 6hICTPBI POCT Pa3MepOB FOPOJIOB B MUPE, TaKUX kak Tokuo, Heio-Hopk,
Jloc-Anxenec, Ilapuk, Jlougon u B Poccuu: Mocksa, Caukr-Iletep6ypr, Exatepun6bypr, HuxHuit Hosro-
pozn, HoBocubupck. YBenuueHne KOINYECTBA aBTOTPAHCIIOPTA U PA3BUTHUE [IPOMBIIITIEHHOCTH GOPMUPYIOT
crienuduUUeCcKre KOIOTUIeCKUE CUCTEMBI, YTO COTIPOBOXKAAETCSA 3AMETHBIMU U3MEHEHUS IPUPOJHON Cpeibl
B rOpOZIaX-MUWUTMOHHUKAX. KOCBEHHBIM J[0Ka3aTENBCTBOM 0DIII€9KOIOrMIeCKON 3HAUNMOCTH IIPUPOSHOU Cpe-
Zbl SIBJII€TCS KOIMYECTBO 1 KAa4€CTBO 3€/I€HBIX HacaxAeHUH [TeTrop, 2006]. [IouBa y HUX SB/A€TCI UHTEIPAJlb-
HBIM [10Ka3aTeJIeM 3KOJIOTMYECKOTO COCTOSHUSA OKPYXKaIOLe Cpeibl U MCTOYHUKOM BTOPUYHOTO 3arpI3HEHUS
[IPHU3eMHOTO C10st aTMOCdephl, IOBEPXHOCTHBIX U IPYHTOBBIX BOA. Il09TOMY COCTOSIHYIE [TOYBHI [TAPKOB MeeT
B)KHOE 3HAUeHUe JJIs SKOJIOTMYECKOM OLeHKU F'OPOACKOM Cpezbl.

Ilenbio JAHHOTO UCCIef0BAHYSL IBIIETCS [IONyYeHNe CBefleHN 0 arpodU3HYeCKHX CBOMCTBAX II0YBLI AJleK-
caHzpoBckoro napka CaHkT-Iletep6ypra.

MaTepuansl U MEeTOZbI

O6BeKTOM KCCIefOBAHUN SBILIOTCS [T0UYBBI AJIEKCAHAPOBCKOTO [TapKa rOCYAapCTBEHHOIO My3esi-3aoBe]-
Huka «L[apckoe ceno» pacronoskeHHoro B IlymikuHckoM paitone CaHkT-Iletepbypra. ITapk cosnan naHpmadpr-
HBIMU apxXuTeKTOopaMHU B Hayase XVIII Beka B eI0BbIX JIecaX Ha IepHOBO-II0J30/IMCThIX I104BaX [3]. B pesynpTate
MHOTOBEKOBOU UHTEHCUBHOU JIESITEIBHOCTH TH0Jel ANEeKCAaHAPOBCKU I TapK NpUoOpes HUBUIU30BAHHbIH
naugamadt [2]. Ilapk pacmnonoskeH B HauboIee 5KOJIOrnIeCKU YUCTOM [TyluKMHCKOM palioHe 6raromaps mpu-
POZHBIM KIMMATUIeCKUM YCIOBUAM U IPUPOZOOXPAHHOM onuTHKe anMunuctpanuy CaHkt-Iletepbypra [4].
Kapra-cxema AnekcaHZpOBCKOTrO IIapka IIpefcTaBleHa Ha puc. 1.

Jocronpumeuareannocts
u obosHaueHHA!

(1) Boabuwoii kuraitckuit moct
Kpecropsiii moct

Manpiit kanpus
Kuraiickan aepesis
Boabuwoii kanpus
]_l_la“ﬂ}lb

Kuraiickue moctuku @ Beaan Gammn
Kuraiickuit rearp (Pyunbt) @ Hmnepatopcras qepma @
[Tapuac @) Apcenar

Jpaxonos moct 0 Tlencuonepnas xomomns

Jerckniz nomuk @D Aamckoit nasuason (Pymmn)

Anercanaposcknii asopen Kpacnoceanckne popora

Puc. 1. KapTa-cxema ATeKCaHZPOBCKOIrO mapka
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Hamu usyuens! arpodusndeckue cBOMCTBA [10YB AJIEKCAHAPOBCKOTO Iapka. B xapakTepHBIX MecTax
otbupanucs 6ypom AM-26 06pa3ibl KOpHEOOUTaeMOro cos MoyYBsl. B mouBenHnoi nabopatopuu CaHKT-
[TeTepOyprckoro HayYHO-HUCCIELOBATENBCKOTO HHCTUTYTA IECHOTO X03HCTBA IIPOBeLeHbl aHAMN3bI [I0YBBI
[2]. Peak1iyist TOYBBI B COJIEBOL CYCIIEH3UU OIIpeieNsnach IoTeHnnoMeTpudecky Ha pH-meTpe 673M, obmeHHad
KHCJIOTHOCTD IO JlaliKkyxXapa, FTUAPOIATHYEeCKas KUCIOTHOCTD 0 KanmeHy, cyMMa MOIJIOM[€HHBIX OCHOBA-
Hui o Kanneny-I'uibKoBHUIL, yriepos OpraHUYeCKUX coefuHeHn 1o Tropuny B Mopudukannn. HukutuHa
u durimana ¢ pacueToMm rymyca 1o Bonsdy-IllnpeHrenio. A30T 1erKOrUAPOIN3YeMbIX OPraHUYECKUX COefrHe-
Hui onpezensics no Kopudunsay 8 mogudurxarnuu luHduesa 1 Bazykosa ¢ yTOUHEeHUSMU OTLeNa arpOXUMUU
[ToyBeHHOro MHCTUTYTA UM. B. B. JlokyuaeBa PACXH. ITogBrokHbIi docdop onpesenscs B BEITHKKe KupcaHosa
o metony Jlenwxke B Mogudukanuu Tpyora u Meiiepa. O6MeHHBIH (ITIOABYIKHBIN) KalIUi — B KUPCAHOBCKOH
BBITSDKKeE Ha utameHHOM ¢potomeTpe [IPM.

PezynpraThl UCCIeA0BAaHUS
UccnenoBatbl 06pasiibl T0YBEL, B3SThie BOIU3H JBOPLA ¥ YCHIXAIOIINX JepeBbeB Ayba yeperryatoro (Quercus
robus L.) 1 BO37Ie OpaHXepeu ANeKCaHAPOBCKOro IapKa. [paHyIoMeTpuueCcKUil COCTAB T0YBbI AJeKCAaHAPOB-

CKOTI'0O ITapKa IIpUBELEH B Ta6JII/II_Ie 1.
Tabruya 1

[paHyTOMETPHUYECKUN COCTAB MOYBH ANEeKCaHAPOBCKOTrO Mapka

Ne PAVIOH B3STUS ITPOBbL MECTO B3SITUS IIOYBBI T'PAHYJIOMETPUYECKUI COCTAB ITIOYBbI

1 | AJeKcaHIPOBCKMM MapK | Y yCHIXAIOUIUX AiepeBbeB | JIerkuil CyTIMHOK CEpOro I[BeTa ¢ MEXaHUYeCKH IIPOYHOM KOMKOBATOM

B6/IM3H ABOpLIA Zyba dyepeLrdaToro CTPYKTYpOI1, Hau4ue B 06pasiie TPaBIHUCTBIX OCTATKOB, KOPHHU.
2 | AlexcaHApOBCKUM MapK 3aBe3eHHas 3eMIIs Cymnech TEMHO-CEpOTO L[BETa C HEIPOYHO METKOKOMKOBATOM CTPYKTyPOU
BO3JI€ OPaHXXepeu B Ky4ax-0ypTax (mouTy 6ecCTPyKTypHa), IPUCYTCTBYIOT BKIIOYEHUS GYpOro XopoLIo

pasnokuBlIerocs Topda, Macca MelKUX KaMeIIKOB, eCTh PACTUTEIbHbIE
U OTZl€/IbHbIE ZIpEBEeCHbIE OCTATKMU.

Cojiep>kaHue 271eMEHTOB MUHEPATBHOTO MTUTAHUS B TOYBAX AJIEKCAHPOBCKOrO MapkKa MPeCTABIEHO B Ta-
6aule 2.

Tabruya 2
Cozep>xaHUe 27Ie€MEeHTOB MUHEPAJbHOrO MUTAHUS B IOYBe ATEKCaHAPOBCKOrO mapka

DJIEMEHTbI IUTAHUS
Ne YITIEPOZ rymyc Azor Poceor/Kanun [nuHa, %
% MT HA 100T [TOYBBI
1 3,61 6,22 5,11 15,40 11,75 24,0
2 6,42 11,07 4,90 22,70 83,25 10,2

,HaHHbIe Ta6JII/II_LbI 2 CBUZIETEJIBCTBYIOT O JOCTATOYHOM COZEPXKAHNU I'YMyCa B [I0YBAX IIApKaA, UYTO XapaKTe-
pHu3yeT IOTEHIHNAIbHYIO UX IIPOAYKTHBHOCTD. HpI/I 6JlaI'OHpI/IHTHLIX TUAPOTEPMUUECKUX YCIIOBUAX TTOYBEHHBIN
T'yMyC MOXXET c110co6CTBOBATH IUIOZOPOA MO B T€UEHNE AIUTEJIBPHOI'O BpEMEHU.

IToka3aTenmy OCHOBHBIX KHCIOTHBIX CBOVCTB IIOUBBI AHeKC&H,ZIpOBCKOI‘O TIapKa IIpeACTaBJIEHBI B Ta6HHH€ 3.

Tabruya 3
ITloxka3aTen OCHOBHBIX KUCAOTHBIX CBONMCTB ITOYBBHI AIIeKC&HleOBCKOI‘O Imapka
BOILOPOHHLIF[ IIOKA3ATEJb KI?C?}‘;A;T};};ZS”{I‘L Fnﬁzzﬁgiﬁgf;?n COéiI/;IHI\iI;Mﬂ EMKOCTh OBMEHA CTEINIEHb
Ne HACBIIIEHHOCTHU
9

BOZ[HI:Iﬂ COJIEBOM MTI'-2KB. HA 100T IIOYBBI OCHOBAHUAMH, A
1 7,20 7,10 0,13 0,62 49,91 50,53 98,8
2 7,26 6,85 0,22 1,23 17,59 18,82 93,5

I[TouBa B AjleKCaHAPOBCKOM I1apKe OTHOCHUTCS K KaTerOpUU JIerKUX II0YB, HO COZepikaHue B Hell dpuaude-
CKO1 TTIMHBI 3aMETHO BBIIIIE, €€ HYXKHO OTHECTHU K JIEFTKUM CyI/IMHKaM JIerkye CyrauHKY, B OTINYUU OT I1eCKOB
U cymeceit, 061afaoT IPUPOSHON MaKPOCTPYKTYpoii. IlouBa B IIapke UMeeT IIPOYHYI0 KOMKOBATYIO CTPYK-
Typy; arpodusndeckrie CBOYMCTBa 0YBLI Xopouine. CozepkaHue B [I0YBe IyMyca 3HaUNUTeIbHOe — 6,22 %. I'y-
MYC U Kb aKTUBHO yYacTBYIOT B GOPMUPOBAHUY ITOYBEHHOM CTPYKTYPHI. II0uBa M36BITOYHO YBIAXKHE-
Ha 1 13-3a HebIaronpusTHHIX BOZHO-BO3ZAYIIHEIX YCIOBUH [II0LOPOLYE He MOXKET PEaln30BaThCs B [IONHOH
Mepe. ITouBa B AJIeKCaHPOBCKOM ITapKe UMeeT HeUTPaIbHYI0 peaKINIo KaK IOYBeHHOTO pacTBopa (pH =7,20),
Tak u cybcTpara (pH =7,10). B ouBe cozep>KUTCS MHOTO Kalblusg U Maraus. CyMMapHOe UX KOTUYeCTBO CO-
CTaBIIIET 49,91 MI'-9KB./100 I. Benuka eMKocTh 06MeHa (30,53 MI-3KB./100T). [IpaKTHYecKy BeCh II0YBEHHO-
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KOJUIOUAQJIBHBIM KOMIUIEKC 3aHAT MOHAMU KaAbLUI U MarHus (98,8 %). ITouBa, obmagaromnias TaKMMU CBOM-
CTBaMU SBJISeTCS OMArONpUATHBIM CyOCTPATOM A IPOU3PACTAHUS [INPOKOIUCTBEHHDIX IIOPOJ, 0COOEHHO
,11y6a ueperraatoro (Qercus robur L). Comeprkanue JIETKOTHAPOIU3YEeMOr0 a30Ta COOTBETCTBYET BEPXHEMY IIpesesy
cpexHeit obecneuernHoctu. Komuuectso B mouse ¢pocdatos (15,4 Mr/100r) 1 06MeHHOTO Kanus (11,75 Mr/100r)
cpentee B pesynbraTe rneeobpa3oBaHus B I0YBE HAKAMIMBAIOTCS IIOABIKHBIE GOPMbI 3aKHCHOTO XKejlesa,
[IPUYEM B TAKUX KOJUUECTBAX, YTO OHU ABIAIOTCS TOKCUYHBIMU 171l pacTeHuit. Kpome Toro, mpu usbsiTke Blaru
B [I0YBE€ KOPHU CTPAJAIOT OT HEAOCTATKA KUCIOPOAA. HeT onTHManbHbIX BOAHO-BO3AYIIHbIX YCIOBUM, I03TOMY
HecrionesHo yaydInats pexxuM ¢ocGopHOro U KaTUHHOIO TUTAHNS B JAHHOM IT0YBe.

BriBoasl

ITo pesynbTaTam NIpPOBEAEHHBIX UCCIEA0BAHUI MOXKHO CAE/IaTh BEIBOZ, O TOM, YTO IIOYBBI [TApKa He SIBISIOTCI
TOKCUYHBIMU, UMEIOT X0Opoliine arpodpusnyeckrie CBONCTBA, JOCTATOYHO 06OralileHb! [yMyCOM U 3TO CIIOCOD-
CTByeT HOPMJIBHOMY POCTY U Pa3BUTHIO paCT€HUM AJIEKCAHJPOBCKOrO MapKa.
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AHHOmayu4g. BTpaHCMOPTHO-AOPOXKHOM KOMI/IEKCe aBTOMOBUABHOMY TPAHCTIOPTY HET aIbTEPHATUBbI—3TO Hanboee rMBKUit N MacCOBbIi
Bua TpaHcnopra. Cdhepa 1cnonb3oBaHms 3T0ro BUAA TPAHCMOPTa HEOMMCYeMa — UM eXXeHEBHO NepeBO3ST 0KO/0 17 MJTH TOHH rpy30B v 6onee
62 MAH naccaxupos [1]. iccnegoBaHwe 66110 COCPeAOTOUEHO HA PaCMpOCTPaHEHHbIX 3arpA3HNUTENSX BO34yXa, KOTOPbIE BblAENA0TCS B 6UOC-
dbepy C BbIXTIOMHbIMY ra3amu aBTOMO6MAEN. YBeMUYeH e KONUYEeCTBa aBTOTPAHCMOPTHbBIX CPeACTB CO3AaEeT Npobaembl B 061aCTv 3KONOTUN.
3arpsasHeHue oKpyXXakLLEen Cpefibl OT aBTOMOBUILHOMO TpaHcrnopTa TpebyeT NoBbiLUEeHUs 3KON0rMUYecKkoit 6e30MacHOCTU TPaHCMOPTHbIX
cpeacts. [ocTaBneHHas 3agaua TpebyeT AeMCTBEHHbIX KOMMIEKCHbIX PELLeHWIA, KOTOPbIE PACCMOTPEHbI B JaHHO CTaTbe.

Kawuesblie cAosd: aBTOMOBUbHbIIA TpaHCNopT, OTpa6OTaHHbIe rasbl, OKpy>karouLaa cpeaa, 3arpasHeHue, Wym, skonorunvyeckas 6esonac-
HOCTb, TONINBO

BBeznenue

B coBpeMeHHOM MHUpe aBTOMOOUIBHBIN TpaHCcHopT (AT) IBALETCS OZHUM U3 OCHOBHBIX STAIIOB Pa3BUTHS
SKOHOMUKH U 0becrieyeHUs COLMANbHOr0 Pa3BUTHUS TOCYAAPCTBA. ABTOMOOUIBHBIH TPAHCIIOPT SBISETCS BaXK-
HOM COCTaBISOIIel TPAHCIIOPTHO-J0POXKHOI0 KOMILIEKCa CTpaHs! [2]. O6beM nepeBo3ok rpy3os AT 1o cpas-
HEHHUIO C XKele3HOLOPOXKHBIM TPAHCIIOPTOM IIpeBblliaeT 6osee 4eM B 6 pas, a [lepeBO3KU IT1aCCAKUPOB U TOTO
B17 pas.

AKTya/npHOCTb ZaHHOH TeMbl 00yCIOBIEHA CTPEMUTENIbHOM aBTOMOOMIN3aL el cTpaHbl. PocT mapka AT
[IOBJIMSLL Ha yBeIMYeHue 3arps3HeHUi 61ocdepsl, 4TO OTPAsUTCS Ha YCIOBUAX KU3HEEITeNbHOCTY U 3T0POBbe
4enoBeKa.

TakuM 06pa3oM, ZMHAMUYHOE BO3pACTaHMe 3arpsA3HEeHUS OKPY»Kalolilell Cpefibl TpeAoIaraeT HeobpaTumble
po6embl B 061aCTH 9KONIOTUU U TpebyeT KOMILIEKCHOTO PellleHUs Ha FOCyAapCTBEHHOM YpoBHe [3].

Uenb faHHOM pabOTH! — aKIeHTHPOBATH BHUMAHIE Ha DKOJIOTUYECKUX IPobIeMax Kak CleLCTBYe UHTEeH-
CUBHOCTHU PACIIPOCTPAHEHNS KCIUIyaTAl[X aBTOMOOUIBHOIO TPAHCIIOPTA, BbI3BATH 00ECIIOKOEHHOCTS I0feH
3a COOCTBEHHYIO )KU3Hb U 3J[0POBBE.

O603HaueHbl OCHOBHBIE 33/JaUU:

— aQHaJIM3UPOBAaTb OCHOBHbIE INPUYMHBI U IIOCIEACTBUS HETAaTUBHOTO BO3ZEMCTBUSA aBTOTPAHCIIOPTA
Ha OKPY>KaIOIIYIO CPeAy;

— OTMEeTUTb HKOIOrudecKre TpeboBaHMI K aBTOMOOUIBHBIM TPAHCIIOPTHBIM CPEACTBAM;

— paccMOTpeTh OCHOBHbIE HaIlpaBIeHUs IIOBbILIEHSI SKOIOTNYeCKol 6e30acHOCTH aBTOTPAHCIIOPTA.

MaTepuansl U METOZbI

Bce oTpaciy 3KOHOMUKH, COLUATBHO-KYABTypHas cdepa, TaccaXxupsl U BIaZeNblibl INYHbIX aBTOMOOHIEH,
a TaK>Ke Ipyrye BUABL TPAHCIIOPTA — YYACTHUKY CMeIeHHBIX IePEeBO30K, SBILIOTCS IIOTPeOUTENIMU ABTOMO-
OUIU3ALUN.

IloBsIllIeHHE CIIPOCa Ha IepeBo3ky AT yCHUInBaeT pojb TPAHCIIOPTHO- ZOPOXKHOTO KOMIIEKCA B yXyZLie-
HUH Ka4eCTBa OKPY»Kalollell cpefbl Iporpeccupyrolee ¢ 90-X rogos XX B. OTpaboTaHHble rassl ABUraTenei
BHYTPEHHEr0 CrOpaHus cofiep>kaT boee 200 HAUMEHOBAHU BpeLHbIX BEL[eCTB U COeAUHEHN, B TOM YHCIIe
U KaHIL[EPOTeHHbIX, CIIOCOOCTBYIOIINX PA3BUTHIO PAKOBbIX 3abomeBanuii [3]. Tak, aBTOMOOMIIMU B OKpyIKa-
IOLL[YIO CpeLy rOpPOZOB BhiZenseTcs bonee 95 % okcuza yrieposa, OKojo 65 % yrieBoLOPOLOB U 30 % OKCULOB
azota [1]. [IoMUMO TOKCUYHBIX OTPAOOTAHHBIX TA30B 3arpsi3HEHME IIPOUCXOAUT TapaMU TOIUIKMBA, HePTEPO-
IyKTaMU, IPOAYKTAMU M3HOCA MIUH ¥ TOPMO3HBIX HAKIALOK U T.J., CBIIYYUMU U IbUISIIUMU TPY3aMU IIpU
UX IIepeBO3KaX [4], caxkell U [Ip. 3arpasHAIIUMY BelnecTBamu. OTpULIATENbHOE BO3ENCTBYE aBTOMObUIIEe
3aKJII0YAeTCs U B OKUIAHNUY KUCIOPOZA — Ha 1T HedTelIpoAyKTOB OKOJIO 3,3T KUCIOPOZa [5].

Taxoke 11 AT XxapaKTepHO IIYMOBOE 3arpsisHeHue OKpy»Karolei cpebl, 061acTb pacIpoCTpaHeHUI KOTO-
POTro 3HAYUTENBHO OOLIMPHEE [0 CPABHEHUIO C IIPOU3BOACTBEHHBIM WU ObITOBBIM. CO3/1aBa€MbII TPAHCIIOPT-
HBIMU [TOTOKaMH LIIyM IIPeJICTABIAET Cephe3HyI0 pobnemy — 1o uanyecKuM apameTpaMm ero BIUsSHIe HUMeeT
HauOOJIbIIKE HeraTUBHbIE [TOCAEACTBUS, KaK IJIS D9KOMOTUU, TaK U IJI HaceleHUd [6].

PezynbpraThl UCCIeA0BaHUS

Habnromaercs, 4To ¢ yBenu4eHHEM aBTOMOOUIBHOTO TPAHCIIOPTA 3a TOC/IeHIE TOAbl B aTMOCPEPHOM BO3-
ZlyXe MHOTHX POCCUMCKUX F'OPOZOB YBEIMIUINCh M KOHIIEHTPALIUY OKCHU/IA YIIepoia U JUOKCHA a30Ta IO CPaB-
HEHUIO C BpeHBIMU IIPUMECSIMU OT IIPOU3BOACTB TAKMMU, KaK B3BellleHHbIE BellleCTBa, AUOKCH cepbl. JJaHHbIM
PaKTOM MUK 1 5KOJIOTH OTIpeAesILIOT yXyALlleHUe DKOMIOrNYeCKOl 0OCTAHOBKY U CBA3BIBAIOT C COKpAlljeHEM
CpeZiHe! pOAOKUTENIbHOCTH >KU3HU HaceleHHUs B TAKUX FOPOZaX, a TaKxXKe Jierpafialikieil pacTUTeNIbHOCTH [5].
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[IposiBnieHre 3arpsA3HeHNS AaBTOMOOUIBHBIM TPAHCIIOPTOM Ha OKPY>KAIOLIYIO CPeLy MOXKET IIPUBECTU KaK
K KPaTKOCPOYHBIM, TaK U K JOITOCPOYHBIM HEXKEIATETbHBIM IIOCIELCTBUAM [6].

JKusHezesTeIbHOCTS U 30POBbE YeT0BeKa HEIIOCPEACTBEHHO 3aBUCUT OT COCTOSHUS 61ocdepsl, IOTOMY
Kak 06pa3oBBIBAETCS eMHAsS CUCTEMA B3AaMMOCBSI3aHHBIX 9IEMEHTOB U B3AUMOJEHCTBYIOIINX MEXAY cO60M
Yenosek — Cpeza obutaHus.

OrpunarensHoe sHaueHue AT 171t 6rocdepsl MOXKHO OIIPefieIUTh 10 TAKUM HaINlpaBlIeHUIM Kak [5, 6]:

— notpebneHue OONBIIOrO KOIUIECTBA HeBO30OHOBIIEMBIX IPUPOAHBIX PECYPCOB;

— TOTeIJIEHUE KIUMaTa;

— 3arpsg3HeHUe OKpYy>KaIollle! cpebl (BO3/yxXa, BOABI U IIOYBBI), LLIYMOBOE 3arpsI3HEHHUE.

Jlns obecriedeHUs 3aLMTH YeJ0BeKa OT HETATUBHOI'O BO3/EMCTBUS ABTOTPAHCIIOPTA HEOOXOAUMO IPO-
BOAUTH MOHUTOPUHT BIUSHUS €r0 Ha OKPY KAy cpeny. Ilo pesynbraTaM HCCIeLOBAHUM pa3pabaThBaTh
MEepOIPUATHS, HAIIPABIEHHbIE HA CHU)KEHNE YPOBHS BPeZHOTr0 Bo3ZencTBHUA AT, B KOTOPBIX ITlepBOOYepenHas
3a/jaua — IIOBBICUTH SKOTOTHYECKYIO0 6e30I1aCHOCTb TPAHCIIOPTHBIX CPEACTB [2].

Dxonoruyeckas 6€30macHOCTb (9KOTOTUYHOCTH) ABTOMOOUIISL — 3TO CBOHCTBO TPAHCIIOPTHOTO CPELCTBA,
XapaKTepuaylolee ero CrrocO6HOCTb YMEHBIINUTh CTEIleHb OTPUL[ATEebHOIO BO3LEHNCTBUS Ha OKPYIXKAOIIYIO
CpeZly ¥ y4aCTHHKOB JJOPOXKHOTO IBUDKEHHUS [IPY €r0 KCILIyaTalluy [10 Ha3HAYEHUIO U B TEXHUYECKU HUCIIPaB-
HOM COCTOSIHUU [5; 6].

[103TOMy BaXKHO, YTOObI KOHCTPYKLIMS ABTOMOOMIIS OTBeYasIa COOTBETCTBYIOIINM TpeOOBAHUSIM U TeM CaMbIM
U [IOZIBMYKHOM COCTAB C y4eTOM HasHaueHUs obecreynBan [5]:

— IOXXapHYIOo 6e30I1aCHOCTb;

— 37eKTp0Oe30IaCcHOCTE;

— yMeHbllIeHHe BpeHbIX (3arpsA3HSIOIINX) BEIOPOCOB B aTMOCcdepy;

— BKOHOMHUIO PacXOfa TOILIMBA U TOTpebIeHUs 2NeKTPOSHEPIUY;

— CHIDKEHME CO03[jlaBaeéMOr'0 BHEIIIHEIO U BHYTPEHHErO 1IyMa.

AsToTpaHcniopTHble npepnpustus (ATII) o6g3aHb! 06ecreynuTh SKOIOruYecKre TpebOBaHUS [IPU PEMOH-
Te U DKCIUIyaTally ABTOTPAHCIIOPTHbIX CPEACTB — COOMI0AATH HOPMATUBbI JOIIYCTUMBIX BEIOPOCOB BEIl[eCTB,
a TaKOKe IPUHUMATh Mephl 10 00€3BpeXKMBAHUIO 3ATPA3HSIIOINX BEL[eCTB, B TOM YHCIIe UX HeHTpalnu3aluy,
CHIDKEHHIO yPOBHA 1IyMa U MHOIO HETAaTUBHOTI'O BO3LENCTBUA Ha OKPY KaIOLIYIo cpeny [8].

dxonorudeckre TpeboBanus k AT B [1epBYIO Ouepezb BKIIOYAIOT er0 COOTBETCTBYE WIN He COOTBETCTBUE
TeXHUYeCKUM HOPMATHBaM BbI6OPOCOB BpeHbIX BEllleCTB, yCTAHOBIEHHBIX COOTBETCTBYIOIIIMMY CTaHAAPTA-
mu. [Ipu sKCIIyaTanuy KOIUIeCTBO BpesHbIX BelecTs 0T AT B aTMocdepy 3aBUCUT OT PasinuyHbIX $aKTOPOB
aBTOMOOWIIA, HATIpUMep, TAKUX, KaK THUII, MapKa, [OZ BhIIIYCKa, ipober u ap. [7; 8].

Haubornblune sxonoruyeckye npobiaemst AT cBI3aHHbI € UCIIONB30BAHEM TPAZUIHOHHOIO MOTOPHOTO TO-
wuBa. JIyid peliieHys 9TOM pobIeMbl CerofHs MHOTHe 3apybexHble JBUraTeNleCTPOUTENbHble KOMIIAHUY B3SIH
KypC U1 [OCTYOKEeHUS Hy/1eBOM (Zero) TOKCUYHOCTH OTpaboTaBIINX ra3oB [9]. VIX JONromeTHHE UCCIef0BaHU
U OIIBIT ZOKA3AJIM, YTO TAKUX PE3YIbTATOB BOZMOXKHO JOOUTHCS TONBKO [IPU UCIIONB30BAHUY aTbT€PHATUBHBIX
(11e HedTSIHBIX) BULOB MOTOPHOIO TOIIIUBA. B pe3ynbpraTe Bee IepCreKTUBHbIE DKOIOTNYECKY YHUCThIe aBTOMO-
6unu paccurTaHbl Ha HOBbIE BUJBI TOILIMBA.

Peann30BaTh 9KOIOrMYECKy0 6€30I1aCHOCTh ABTOTPAHCIIOPTA [IPEAIaraeTcs [0 CIeAYIOINM OCHOBHBIM
HaIIPaBIE€HUAM:

— NIpOBeAEHUEM AEHCTBEHHBIX MEPONPUITUHN 10 CHUXKEHUIO YPOBHS BpeZia OKPY>KaIOLeH cpejie Cylie-
CTBYIOLIUX JBUTATeNEH, UCIIONb3YIOUNX HeQTsIHbIe U CUHTETUYeCKHe YIIeBOLOPOAHbIE TOILIUBA [5];

— mepexof ¢ HepTIHOTrO TOMIMBA Ha COKIDKEHHBIH pupogublii ras (CIIT) kak Haubosee YuCTOe U3 yIiIeBo-
JOPOLHBIX TOILIUB [9];

— IIPOEKTHpPOBaHUE U pa3paboTka HOBBIX KOHCTPYKLUH aBTOMOOMIIEH, rApaHTUPYIOUINX HaVMeHblllee
3arpsaHeHye aTMOchepbl pasIUYHbIMU TOKCHHAMU BBIXJIOITHBIX Ta30B, & TAKXKe CO3/jaBaeMble Hoee HU3KUI
yPOBEHb LIyMa [5].

— MOZE€pHHU3ALUS U IPOEKTUPOBAHNE KOHCTPYKLUH CIIEUAIN3UPOBAHHOIO OABUYKHOrO cocTaBa AT ais
[IepeBO3KHU I'Py30B OMACHBIX AJI OKPY>KaIOLel CpeAbl (ChIIIydre, FopsaYre U T.11.) [4];

— OpraHM3alNI0 ONTUMAIBHbIX PEXXUMOB ABIDKEHUs, 00eCIednBaIOIHUX COKpallleHie BpeMeH! OCTaHO-
BOK U BpeMs paboTbl ZBUraTe] HA PEXKMMaX X0IOCTOTO X0Za, KOTZa IPOUCXOAUT Hanbobliiel BbIO6POC OKCH-
Jayriaepoza [7].

— TOOLIpeHHUe U CTUMyIrMpoBaHUe nepexoza ATII Ha skoJorM4YecKy IIpUueMIeMble TEXHOIOTUH [6].

BriBoasl

Ot petienust mpo6eMsl 3arpsa3HeHNs ABTOTPAHCIIOPTOM OKPY>Kalolel Cpefbl, B IEPBYIO O4epenb 3aBUCUT
COXpaHUM U Mbl 610chepy, B KOTOpPOII IIpoTeKaeT >kusHb. CerofHs 3arpsa3HeHre aTMocdepsl ZOCTUTTIO KO-
JIOCCAIBHBIX MacIITab0B. YueHsble TOZUEePKHYIN, YTO BpeLHbIE BEIOPOCH! BAUSIOT IPAKTUYECKY Ha BCE ACIIEKTHI
3ZI0pOBbS UETOBEKA, A TAKIKE Ha BCe )KUBOE [6]. HeoO6X0aMMOCTh mepexofia Ha HoJee YMCThle UCTOYHUKY SHEP-
MY — KpaliHe BaKHENIIas 3a/1a4a Jyisg 00IeCTBEHHOTO 3/[PAaBOOXPaHEHUS.
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Tak, X0Tes0Ch Ob peKOMEHZOBATh NIOAIM IIPHUBBIKAT K 9KOTOTMYHOMY TPAHCIIOPTY (BEIOCUIIEX, dIeKTPU-
YeCKMM CaMOKaT U T.J.) U Yallle XOAUTH [IeIIIKOM, XOTs TaKOe pellleHle B COBpEMEHHOM MUPE IIPeACTaABISIETCI
JIaJIeKO He BCerzia BO3MOKHBIM. Toryia 001ieCTBe HHbIN TPAHCIIOPT JO/KEH ObITh TAKUM U B TAKOM KOJIIUYECTBE,
4TOOBI JIFOY XOTEIU [10Ib30BATHCA UM Yallle, 4eM CBOMMU COOCTBEHHBIMU aBTOMOOUISIMU.

Taxum 06pasoM, Bce ZOKHBI OCO3HABATD, UTO C yBeIUUeHHEeM aBTOMOOMIBHOrO TPAHCIIOPTA HAHOCUT-
CsL OTPOMHBIH BpeJ; OKpy>Kaloliell cpezie 1 6eciieHHOMY 340pOBbIO Ti0Zell. B koHIle KOHIIOB 6e3 mprHATHS
ZeMCTBEHHBIX MEPOIIPUATHI, BRIXIOIIHbIE [asbl U APYroe 3arpsisHeHue aBTOMOOUIIMY IIPeACTaBUTCS KaK
HacTosAIIas dKomorudeckas karactpoda. Takasg CUTyalys BO3MOXKHA, eC/IU B OrKaiiiiee geciTUneTe pocT
YHCIeHHOCTHY aBTOMOOMIBHOTO TTapKa [IPOAOKUT YBEINYHUBAThCS IPUOIU3UTENBHO OT 7 % B TOZ, & 9KOTIOTHYe-
CKHe XapaKTepUCTUKY HOBBIX TPAHCIIOPTHbIX CPeZCTB OYAyT OCTaBaThCS HEM3MEHHbIMU, KaK U B IIPeJbIAyIIIe
rojbl [3].
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OCBELWLEHWE U YYET OPOTPA®UYECKUNX YC/TOBUM
B UCCNEAOBAHUAX TECHOW PACTUTENIbHOCTH
MPUBOJIXCKOW BO3BbILLEHHOCTY MPABOBEPEXbSI CAPATOBCKOWM OBNACTU

B. E. KopxasuH, C. B. KabaHos

CapaToBCKMi1 rOCyAapCTBEHHbIN arpapHblil yHuBepcuteT um. H. V. BaBunosa, Capatos, Poccus. E-mail: kwe1996gm@gmail.com

AHHomayug. B cTaTbe paccmatpmpaetcs my6uHa yyeTa B COBPEMEHHbIX UCCNeL0BaHUSX ECHbIX COOBLLECTB Oporpadnueckmx ycioBui,
UrpatLLX onpeaensiolyto posb B AuddepeHumaLmnm necHbix MectoobutaHmin. O6o6LLeHbl CBeAeHNS 0 MPUYPOYEHHOCTH L pPEBECHBIX
MOPOA U NIeCHbIX CO0bLLEeCTB K Me3odopmam penbeda MpuBoIKCKON BO3BbILEHHOCTU. CaenaHbl BbIBOAbI O GparMeHTapHOCTU Taknx
JaHHbIX, TPAKTUYECKOM OTCYTCTBUM UCCNEL0BAHUI C LLe/bIO BbISBAEHMS 3aKOHOMEPHOCTEN MPOCTPAHCTBEHHOTO pacnpeaeneHns 1ecHoi
pacTuTenbHOCTY.

Katoueebie crosa: oporpaduueckue paktopsbl, penbed, Mesopenbed, MuKkpopenbed, necHble cooblecTtsa, cknoH, Capatosckas 061acTb.

BBezenue

Iloz CTPYKTypOIi IeCHOTO ITOKPOBA [IOHUMAETCS ero «uepapxudeckas TepputopuanbHas zuddepernnarus
Ha COCTaBHBIE YaCTH C YCTOMYMBBIM B3ANMHBIM PACIIONOXKEHEM U CBA3IMU, 0060cobIeHre KOTOPBIX OIpesie-
JIEHO KOMILIEKCOM reOMOpQOIOrnIecKuX, FUAPOIOrNIeCKUX, TIOYBEHHBIX U KIUMATHYECKUX PaKTOPOB» [1].
Penbed sxe 1o I. . Mopo30By ABisLeTCS OXHUM U3 Hanbosee CTabHUIbHbIX KOMIIOHEHTOB JIeCHBIX IaHA11adTOB,
KOTOPBIN Yepes NepepacipeieleHre TeIla, Blark, CBeTa ONOCPeLOBAaHHO OKa3blBaeT BIUSHUE HA IPOCTPaH-
CTBEHHOe pacIipesiesieHe IeCHOW PaCTUTEIbHOCTH Ha BCeX YPOBHAX [2]. Penbed UrpaeT onpenensioiyo pois
B 1uddepeHIMAIY IeCHbIX MECTOOOUTAHUH U IECHOH pacTuTenbHOCTH [3]. Ha reomopdonoruyeckoit ocHoBe
6asupyercs naHamadTHHIH TOAXOA HAYIHBIX UCCIELOBAHUH IeCHOTO HallpaBneHus [4]. Mcrionp3oBaHue TaHHOH
OCHOBBI [IPY U3YYeHNN OUOreo1eHO30B «MeTOANYeCKY 6oiee 060CHOBAHO U ITpaKTHdecKy bonee apPeKTUBHO»
[5]. ITo B. I1. KonecHUKOBY «Ka>KAbIii IeCHOM [[eH03 He MOYKeT ObITh IPeACTaBIeH H30IUPOBAHHO OT TEPPUTO-
puu, Ha KOTOPOI OH PasBUBAETCS, He MOXKET PACCMATPUBATHCS BHE CBSI3U C OKPYIXKAIOIIUM TaHAIIATOM> [6].

Llens uccneoBaHUS — Ha OCHOBE aHAIM3a TUTEPATYPHBIX NCTOYHUKOB CZe/aTh BBIBOAHI O [IybOuHe yueTa
oporpaduuecKyx yCIOBUI B XOZ€ UCCIeZOBAHNI TeCHBIX co0611ecTB ITpHBOIKCKOM BO3BHIIIIEHHOCTH [IpaBo-
6epexxpst CapaToBCKOU 06/1aCcTH.

3aJauy HMccaesoBaHusI

— NIpOAHAIM3UPOBaTh METOAUYECKUE IOAXOABI, IPUMEHABIINECS NPU KUCCIELOBAHUAX JIECHOU pacTH-
TeJIBHOCTH;

— 06001IUTE CBefeHNU O IPUYPOYEHHOCTU BUOB ApEeBeCHbIX PACTeHUI U UX CO0DO1IecTB K Me3opopmam
penbeda.

Pe3ynbTaThl HCCIEAOBAHUS

Haubonee o6ujas nuupopManus o pasMellleHUY IECHOM PACTUTENbHOCTU Ha Tepputopuu CapaToBCKOM
obiactu npusogutcs B pabote C. B. HaymoBa, KOTOPbIH YKa3blBaJI Ha CHIDKEHUE IECUCTOCTH, YMEHblIIeHHe
pa3MepoB JIECHBIX MaCCUBOB, YBEIUYE€HNE PACCTOSHUSA MEXAY HUMU, IPUYPOYEHHOCTD JIECOB K PA3IMYHBIM
dopmam penbeda (I1aTO BOAOPASAENOB U UX CKIIOHAM — Ha CEBEPE, CKIIOHAM OBPAroB U 6asok — Ha wore), 0be-
HeHUe [IOPOAHOI0 COCTaBa U CHIDKEHMe IPOAYKTUBHOCTH [IPH JBIDKEHUHU € ceBepa 06/1acTy Ha 0T [7]. ABTOpoM
OTMeyYaeTcs [IPUYpPOYeHHOCTD AyOpaB Ha 3amafie 061aCTH K [T0MMaM peK, HaropHsle Jke JyOpaBsl «pa3bpocaHsl
110 yBajnaM [IpUBOJKCKOM BO3BBIIIEHHOCTU» [7]. 10/ TUIIHAKOB, 3HAYUTENBHO PaCIIPOCTPAHEHHBIX Ha ce-
Bepe 0671aCcTH, K 0Ty 3aMeTHO COKpalaercs, a Zoist Querqus robur L. Hanpotus Bo3pactaert. [lna Betula pendu-
la L. on oTMeuaeT GOMBIIYIO IPUYPOUYEHHOCTH Ha ceBepe 00IaCTH K IVIAKOPHBIM YCIOBUSIM, Ha I0T€ — K CKIOHAM
CeBEpHOM 3KCIIO3ULUH [7].

A. O.TapacoB, XxapakTepu3sys pasMelljeHue PaCTUTEIbHOIO [IOKPOBA Ha TEPPUTOPUU 06IACTH, IOFYEPKU-
BAEeT, YTO OHO MMOAYUHIETCS 3aKOHAM 30HUIBHOCTY ¥ IPOBUHIUAIBHOCTH, 3aBUCUT OT 0COOEHHOCTEN MaKpo-
penbeda 1 reonoruueckoro CTpoeHus, Mesopenseda, Mukpopenseda, 06ycnosneHo uctoprueit opMupoBaHus
PaCTUTENBHOTO IOKPOBA U BIUSHUEM XO3SHCTBEHHOM JIeITeNbHOCTH YenoBeka [8]. B ero pabore «OCHOBHbIE
reorpaduueckre 0CO6EHHOCTU PACTUTENBHOrO MOKPOoBa CapaTOBCKOM 06/1acTH» 0COOEHHOCTU pasMellleHuUs
JIeCHOH PACTUTENBPHOCTH KaK 10 TEPPUTOPUU 00IACTH, TAK U [10 OTHOMIEHUIO K OpOrpaduIecKUM YCIOBUIM
ocBellleHbl pparMeHTapHO [8]. ABTOPOM OTMeYaeTcsl IPUypPOYeHHOCTD IEPBUYHBIX AYOOBBIX U BTOPUYHBIX OCH -
HOBBIX U GepEe30BBIX JIECOB K BEPXHUM YaCTAM CKIOHOB OIOK JIECOCTEITHOM 30HbI U CEBEPHBIX MOA30H CTEITHOMN
3oubl. [Ipy OmMcaHUY BIUSHUS YeI0BeKa Ha pasMellleHre IECHON pacTUTeNbHOCTY KOHCTATUPyeTCs GpaKT
pasMelleHUst COXPAHUBIINXCS JIECOB Ha HEYLOOHBIX I MAIIHY MeCTax — «[IpUBOKCKOI BO3BBIIIIEHHOCTH,
B [TOMIMax PEK U I10 CEBEPHBIM CKJIOHAM 6aIok» [8].

3HauUTeNbHAs YaCTh UCCIEeZ0OBAaHUM JIECHOM PACTUTENIbHOCTH, IPOBEAEHHbIX Ha TeppuTOpur CapaToBCKOU
067acTy, OCHOBaHa Ha IPYIIIIMPOBKE BCETO Pa3HOOOPA3Us YCIOBUM MECTOIPOU3PACTAHUS IT0 TUIIAM JIECHBIX Me-
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crooburtanuil. [Ipu xapakTepucTuke penbeda aBTOPAMU OIIPEAENIETC IKCITO3ULUS, IPOTIXKEHHOCTD CIOHOB,
BeJIMYMHA yI7Ia HAKJIOHA, BRIPAKEHHOCTb Me30- U MUKpopenbeda [9]. 1o 9KCIIO3UIUHU CKIIOHBI IO PA3eSI0TCS
Ha TeHeBble (CeBepHOM, CeBepO-3allaJHOM, CEBEPO-BOCTOYHOM, BOCTOUHOU 3KCIIO3UIIMIH) U CBETOBBIE (I0>KHOH,
IOr0-BOCTOYHOM, IOTO-3aITaHOM U 3aIaJHON SKCIO3UILIUHN).

Yae uccaeoBaTeIy IeCHON PaCTUTENBHOCTU He NIPeCIeAYIOT L1e/Ib BRIIBUTh 3AKOHOMEPHOCTH IIPOCTPaH-
CTBEHHOIO paclpefeNeHUs TIECHOU pacTUTeNbHOCTH. OfHAKO, IPY aHAIM3€ CYKL,eCCUOHHBIX IIPOLIECCOB, aH-
TPONIOTeHHOH YCTOMYUBOCTH, Cpefolpeobpasyolleil GyHKINY IeCOB U APYyrUX UX 0COOeHHOCTEMH, aBTOpaMU
[IPOU3BOAUTCS IPYNIIMPOBKA JAHHbIX 10 XapaKTepUCTHUKAM penbeda (Yalle — Ipyniam SKCIO3ULUHI CKIOHA).

B monorpaduu P. 1. Pa3amnosa, C. B. KabaHoBa [10] pu onycaHUY $UTOLIEHO30B YKa3bIBAETCS UX ITOTIOXKE-
Hue B penbede. Tak, COCHIKY 3aHUMAIOT CBETOBbIE CKIIOHBI KPYTU3HOH OT 3 [0 40 °; TUII0-COCHSIKY — CPELHIO0
Y BEPXHIOIO 4aCTh KPYTHIX U CpPeHEN KPYTU3HBI (13—26 °) CKIOHOB KaK CBE€TOBBIX, TAK U TEHEBBIX DKCIIO3ULU;
Iy00-COCHSK IIPUYPOUEH K BepXHe YacTU CBETOBOTO CKIOHA KPYTUSHOM 29—30 °; KIIEHO-COCHSK TaK)Ke OTMedeH
B CpeZHeH YacTU CBETOBOTO CKIOHA KPYyTU3HOM 18-19 °. Oporpaduyeckrie yCIOBUS IPHU3HAIOTCS ABTOPAMU KaK
oZuH 13 GpaKTOPOB, BIULIOMINX HA BO3PACTHYIO CTPYKTYPY COCHSIKOB U UX TOPUMOCTb.

B mouorpaduu U. X. Xaiiposa, C. B. Kabanosa [11] otmeueHo, uTo Populus tremula L. Ha Tepputopuu [Ipaso-
Hepesxbs 061acT BCTpeyaeTcst BO BCeX oporpaduueckyx yeIoBUAX, HO Yalre — Ha Iakopax. C UCI0Mb30BaHU-
€M IUCKPUMUHAHTHOTrO aHAIM3a OHU [TOKA3bIBAIOT, UTO penbed — ITO OfHA U3 [IEPEMEHHBIX, OTIPEAENIIOINX
BO3PACTHYIO CTPYKTYpPy LLeHOIOIYIALIUI OCUHBI Ha 14 %-M YPOBHE JOCTOBEPHOCTH [11].

B.A.Bonzsipes, C. B. Kabauos, M. A. PeBIKUH B XO7e MONyAAIMOHHOTO aHaIK3a ,ZIy6OBbIX c[)I/IToueHosos
neconapka «KyMmbIcHas ONSHa» CHeNany BbIBOZ 0 coxpaHeHuu Q. robur B kauecTBe 3audrKaTOpa Ha KPyThIX
CKJIOHAX CBETOBBIX DKCIIO3ULUH, TTI€ BBIIIE €0 )KM3HEHHOE COCTOSIHME B CPABHEHUU C IPYTUMU [IOPOLAMU,
a TaK)Ke IIPUYPOYeHHOCTH YCTOMYMBBIX IOy COIIYTCTBYIOIINX TOPOZ (A. platanoides, T. cordata) k miakopam
Y CKJIOHAM TE€HEeBbIX dKCIIO3ULINH [12].

I1. FO. MezBezeBoii, C. B. KabaHOBBIM IIpU ONKCAaHUY JeMYTALMOHHbIX [Taplie/u ObUIa IpOor3BefieHa UX [PYII-
[IMPOBKA I10 IIOJIOKEHUIO B penibede C 1iebio 06pa3oBaHUs IPYILI ITapLie/Ul OZHOIO THUIIA YCIOBUI MeCTOOOUTa-
HUI. ABTOpaMH Jj1g IaMATHUKA IPUPOAL] « BypKMHCKUI JIeC» OTMEYEHO IIPUCYTCTBHE TEHEBBIHOCIUBBIX BUJIOB
XOTs ObI B OZHOM SIpyCe BO Bcex oporpadrueckyx yeaoBusx. TakKe A BCceX MECTOIIONIOXKEHU 3adpUKCUPOBAHO
momuHuposaHue Q. robur, a Bo BTopoM spyce — Acer platanoides L. (kpome rraxopa). [13, 14]. I1g TeppUTOpun
npupogHoro mapka «KymsicHas monstar I1. }0. MezBezieBa 0OTMeYaeT BO BCeX OporpadriecKux yCAOBUIX 3Ha-
YnTeNbHOE yYacTHe [I034HeCyKIeCCOHHbIX BUAOB BO BCEX SPycaxX ApeBeCHO PaCTUTENBHOCTH, a Harnboee
3HAYUTEbHOE yYaCTHE PAHHECYKIIECCUOHHBIX BUIOB B IIEPBOM SPyCe — TOJIBKO Ha IIJIaKOpaX, M B HY>KHUX sIpycax
B TaJIbBerax ¢ BOJOTOKOM [15].

B.A. Bongpipes [16], onKCbIBast ,11y60Bb1e neca CaparoBckoro IIpaBobepesxbs, IPUBOLUT cenyrolyie JaHHbIe
0 pacripocTpaHeHuu coobiects Q. robur mo popmam mesopenbeda: Ha IaKopax Harbosee pacrpoCTpaHeHbl
Iy6paBbl KOPOTKOHOXKKOBAS, BOIOCHCTOOCOKOBAS, IAH bIIIIEBAS, BEHIHUKOBAsL; HA CBETOBBIX CKIOHAX — Aybpa-
BBl OCTeITHEeHHas, IPU3EMUCTOOCOKOBAS, BEHHNKOBAsL, KOPOTKOHOXXKOBas; Ha TeHEeBbIX CKIOHAX — AyOpaBa
KOPOTKOHOXXKOBas, TaHZbIIlIeBas, CHBITEBAS U [IOJMapeHHUKOBAs. Takxke aBTOP, UCIIONb3YS FPYNIIUPOBKY
I10 TIOJIOXKEHUIO B penbede, psf 110 YOBIBAHUIO YCTONYNBOCTH AYOOBBIX GUTOLEHO30B K aHTPOIIOTeHHO Ha-
rpysKe: IUIAKOPbI — TeHeBble CKIOHBI — CBETOBbIE CKIOHBI. Hanboblilee BULOBOE pasHoobpasye TPaBSHUCTON
PaCTUTENLHOCTH B ZyOpaBax OTMEYeHO aBTOPOM Ha IIIaKOpax, HalMeHblIlee — Ha TeHeBBIX CKIOHAX [16].

Jns HanuoHanpHoro napka (HIT) «XBanblHCKUH» U XBaJIBIHCKOTO palioHa:

E.A. ApxUnoBo¥ ONKCaHa IPOCTPAaHCTBEHHAA CTPYKTypa JIECHON PaCTUTENIBHOCTH 10 3KOJIOTUYECKUM
npoduIIM, 3a0XKEHHBIX BO BCex yuacTkax HII [17]. ABTOpOM omucaHa IpUypOIeHHOCTh GOpMALUil TOPOL
Kk Me3odpopMmam penreda 6e3 yueTa sKCIIO3ULUN CKIOHOB. TaK COCHAKY Ha TEPPUTOPUU 00BEKTa UCCIes0-
BaHUU [IpUypOYEHbI K CKIOHAM, B T.4. BEPXHUM YaCTIM KPYThIX CKIOHOB. JlyOpaBhl 1 GepesHIky OTMeYeHbl
B BepXHEU YaCTU MONOTUX CKJIOHOB U Ha ITaKopax. JIMIHAKY, B 3aBUCUMOCTH OT MaKpopenbeda, 3aHUMAIOT
IHUIIA CYXUX OAIOK (Ha BOCTOYHOM MAaKPOCKJIOHE) 1 BEPXHIOIO YaCTh KPYThIX CKIIOHOB (Ha 3amafHOM MaKpo-
CKJIOHE), a TAKO>Ke IIaKopbl. KIIeHOBHUKY IPHUYPOYEHBI IPEUMYIIIECTBEHHO K HUYKHEN YaCTH [I0JIOTHX CKJIIOHOB
1 6ankam ¢ BoZoToKamMu. ONbIIAHUKHU BCTPEUEHBI TOIBKO 110 GATKAM C BOJOTOKAMU. ABTOPOM CZIe/IaH BBIBOJ,
0 3HAYMTENLHOM BIMSHUY OporpadryecKkux yeIoBUil Ha pUTOLEHOTUYECKUIT COCTAB JIECHOH PaCTUTENIPHOCTH
00BeKTa UCCaefoBaHUM [17].

C.A. HeBckyM B X07ie aHanM3a PYHKIMOHANBHBIX IPYNI KCepOPUTHBIX BAPUAHTOB LyOpaB MaMITHUKA
npupozs! « HukHe-BaHHOBCKUI» OMMCaHA IIPUYPOYEHHOCTh acconuanuit Q. robur k penvedy [18]. Lybpassl
pa3sHOTpaBHas U 371aKOBO-Pa3HOTpPABHAsI BCTPEUEHBI B BePXHEU YaCTU TeHEBbIX CKJIOHOB, 371aKOBas — Ha BBbI-
II0JI0YKEHHBIX Y4aCTKaX TeHEBbIX CKIOHOB. JlybpaBbl TUIIYAKOBAs U BEHHUKOBAS [IPUYPOYEHBI COOTBETCTBEHHO
K CpeZHel U HU)KHEU YaCTU CBETOBBIX CKIIOHOB. ABTOPOM i 06BEKTA UCCIEOBAHUN OTMEUEHO BIUSHUE
penveda Ha cpegonpeobpasyioiee gericTue ayopas [18].

B cratpe C. A. Hesckoro, O. H. JlaBuzieHKO IPUBOJATCS JAHHbIE O Pa3JIUYMIX B IPOCTPAHCTBEHHOM pas-
MeleHuu necHou pactutenbHocty HIT « XBaIbIHCKUI», PACIIONOKEHHOTO Ha ceBepe 001acTH, T IeCHbIE
MAaCCHBBI [IPUYPOYEHBI, B OCHOBHOM, K [IOBBIIIIEHHBIM d7leMeHTaM penbeda, ¥ MaMITHUKA IPUPOLb! « HrkHe-
BaHHOBCKUII» — Ha I0Te, 7€ IECHAsI pACTUTENIbHOCTD, HAIIPOTUB, 3aHUMAET MOHMKeHus [19]. Jlng ceBepa ob61a-
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CTH aBTOPbI OTMEYAIOT, YTO JIeCHBIE coobIecTBa ¢ ipeobnaganuem Tilia cordata Mill. u A. platanoides BcTpeuaroTcs
B HIDKHUX YaCTAX TeHEBbIX CKIIOHOB U THUIIAX 60K, Pinus sylvestris L. — B BepXHUX U CpeAHUX YACTIX KPYTHIX
TeHeBBIX 1 CBETOBBIX CKIIOHOB, Q. robur — IOBCEMECTHO, OLHAKO JOMUHUPYET IIPEeUMYIeCTBEHHO B HacKIe-
HUIX, cGOPMUPOBAHHBIX Ha BOZOPA3LeIbHbIX I0BEPXHOCTAX. B 10KHO yacTu 061acTu ZyOpaBh! TAK>KE BCTpe-
YaIOTCA Ha BCeX d7leMeHTax penbeda. JINMTHAKY IPUypOYeHbl K HUXKHUM YaCTSIM TeHeBbIX CKIOHOB U JHUIIAM
CYXOZOMBbHBIX OAIOK, & TAKOKe CKIOHAM OAJIOK C [IPOTOYHBIM YBILKHeHNEeM. Taxoke aBTOpaMH OTMedeHa [UIaBHAas
cMeHa 1yb6paB Ha TUMHAKY IPY JBYO>KEHUU BHU3 10 CKJIOHY OBpara [19]. OCMHHUKH TaK>Ke OTMeYeHbl 110 JHU-
11aM 6aJIoK, [e COCEACTBYIOT C ObIIAHUKAMHU, OIIMCAHHBIMU B O/I0A11e06pa3HbIX 3a00/I04eHHBIX pACIINPEHUSX
pycen pyuseB. Kpome TOro, IPUBOAUTCS IPUYPOYEHHOCTD AyOO-THUITHIAKA Me30PUTHOPAZHOTPABHOIO K HIKHEN
YaCTU CKJIIOHOB U JIMITHAKA CHBITEBOI'O — K IHMIIIAM OBParoB. ABTOPaMH CJZieJIaH BbIBOJ, O BIUSHUY HEOJZHOPO/ -
HOCTH penbeda Ha TOKA3aTeNb IECOIPUTOLHOCTH I0XKHOM YacTH [IpHUBOMIKCKOM BO3BBIIIEHHOCTH [19].

TakoKe psiJi aBTOPOB B CBOMX MCCIeZOBAHUAX JIECHBIX COODIIIECTB B PA3IUYHbIX pafioHax 00/1acTy IIPUBOAAT
CBeZleHUs O pasMellleHU! X B penbede, HO He UCIIONB3YI0T UX B CBOUX BEIBOZAX. M. A. PeBIKMHBIM IIpY OIIHCa-
HUU [OIYJISIHOHHOM OpraHusanuu 1y6oBbix gpeBocToes [IpaBobeperxbs CapaToBCKOM 06aCTH YKa3bIBAETCS
Ha IPUYPOYEHHOCTb K BEPXHUM YaCTSIM CBETOBBIX CKIOHOB ZyOpaB Ha BCeX IIOYBAX, KPOMe KaMEHHUCTHIX bec-
Kap6OHATHbIX, Iie yOpaBbl BCTPEUAIOTCS TAKoKe Ha Iiakope [20]. TonepauTHsle Buzns! (T. cordata, A. platanoides)
OTMeYeHB! BO BceX OporpaduiuecKux ycaoBrsax. Bomee 61aronprusaTHIMU IS HUX aBTOP CYUTAeT HIDKHUE YaCTH
CBETOBBIX CKJIOHOB, IIAKOPBI U TeHeBble CKIOHBL. [lomynsiuu ¢ npeobnaganvieM P. tremula u B. pendula aBTopom
OTMEYEHBI Ha IJIAKOpaX M XOPOILO YBIaXKHEHHBIX YIACTKAX TEHEBBIX CKIOHOB [20].

J1a TeppUTOPUY IPUPOAHOrO MapKa «KymbIcHas osgHa» U IpUropofHbIX ecoB I. Capatosa T. H. JlaBuzen-
KO [IPHUBOAUT AaHHbIE O IIPUYPOYEHHOCTH y60-KIEHOBHUKOB K IVIAKOPHBIM YCIOBHUAM, & IUIIO-KJIEHOBHUKOB —
K TeHEBBIM CKI0HaM U 11akopam [21]. T. H. laBunenko u M. B. CTennaHOBBIM IPU U3YYEHUU PEKPEALIOHHOTO
[IOTeHI[MaIa OTMeUeHa [IPUYPOUEHHOCTS K IIJIAKOPHBIM YCIOBUSIM CIEAYIOIINX JTIECHBIX COODIIIeCTB — TUIIO-LAY-
6paBa naHpblIIeBast, fyOO-TUITHAK CHBITEBBIH, TUITHAK JAHAbIIIIEBO-CHBITEBBLH, JyDO-TUMIHAK 371aKOBBIH, be-
pe3HIK pa3HOTPABHO-37aKOBbIM, AyOpaBa TaHAbIIIeBAs, IUIO-KI€HOBHUK CHBITEBBIM, y60-KIeHO-TUIIHAK
JAHZBIIIEBbIN, KIEHO-TUITHAK CHbITEBBIH, KICHOBHUK MEPTBOIIOKPOBHBIH U JIUIIO-AyOpaBa MepTBOIOKPOB-
Hag [22]. B. B. [TuckyHosrM, T. H. laBugeHko, A. A. BelsIueHKO IIpY UCCIEe0BAHNY JUHAMUKY npOPUITHHBIX
KOMIIOHEHTOB JIECHBIX COODIIIeCTB U ONMMCAHUYN CTPYKTYPHOI'O CXOACTBA IUIIOBBIX U KIE€HOBBIX PUTOLIEHO-
30B JJI IPUTOPOJHBIX jIecoB I. CapaToBa ONKCAaHA IIPUYPOUYEHHOCTD JIUIIHAKOB JIAHJBIIIEBOTO, CHEITEBOT'O
U JIAH/bIIIEBOTO-CHBITEBOTO K HYDKHUM YaCTSAM CKJIOHOB CEBEPHOM DKCIO3ULUY U JHUIIAM 060K [23, 24].
B xoze uccienoBaHui TpodUIbHON XapaKTePUCTUKY U CTPYKTypHOI opranusanuu ayopas T. H. JJaBuzgeHko,
E. C.JIankuHa yKasbIBAIOT Ha 3aBUCHMOCTD [IOPOJHOTO COCTaBa IIpHMeceli IybpaBs oT penbeda: Ha IIAKOpax
U CBETOBBIX CKJIOHAX pOPMUPYIOTCS LyOpaBbl YUCTHIE, U C IPUMECHIO APYTUX IIOPOJ; Ha TEHEBBIX — AyOpaBbl
c A. platanoides [25]. B. B. CyzapukosbiM, C. B. KabaHoBbIM Mpu onMcaHUU Cy6KJII/IMaKCOBbIX co00111eCTB Mpu-
pozxHoro mapka «KymbIicHas [OJIsiHa» TUIIO-KIeHOBHUK CHBITEBbIH ObI/I OTMEUeH Ha HIDKHEH YacTU CeBepo-
3aIlafIHOTO CKJIOHA KPYTU3HOM 2,5 °, @ TUIIHAK JaHJbIIIEBO-XBOIIEBbIM — HAa BEPXHEU 4aCTU I0T0-3alaHOro
CKJIOHA KPYTHU3HOM 2,5 ° [26]. M. 1. KuceneBoii oTMedeHa IIpUYPOYeHHOCTh HACKIeHUH ¢ IIpeobnafaHuem
Q. robur x IIaKOpaM U CBETOBBIM CKIIOHAM KPYTHU3HOM 0T 17 10 27°, T. cordata — K ceBepHBIM CKIOHAM U JIOLIU-
HaM, A. platanoides — k monorum ceBepubiM cknoHam [27]. I K. XaiipoBoii dukcupyeTcs monoxeHue B penbede
PeAKUX JIeCHBIX COODIIIeCTB IPUPOLHOrO napka «KymblcHas MONSHa»: YepHOOBIIATHUK CHbITEBbIH — JHO OB-
para ¢ BOZOTOKOM, AyOHIK 60pOMSTINKOBEII C BI30M IPabONHCTHBIM — IITIAKOD, Ay60-Oepe3HsiK OBCIHUYHO-
KOPOTKOHO>KKOBBI — IJIAKOP, UBHSK [109€UyNHO-KpallMBHBIM — 1HO oBpara [28]. B. B. [TuckyHos, O. 1. dupcy-
HUHA Ha OCHOBE 3QJI0)KEHHOT'0 9KOTOTMYEeCKOr0 IPOGIIIL IPUBOAAT NHPOPMALIHIO O IPUYPOIEHHOCTH CKIIO-
HOBBIX C00b11ecTB bepessl k oporpadudeckum ycroBusam [29]. Ha TeHeBOM CKIoHe OTMedeHb! (0T BepxHel
YaCTU CKJIOHA K HIDKHel) bepe3HsK BeHHUKOBO-IAH/bIIIEBbIH, T0AMAPEeHHUKOBO-TTAHIbILIIEBbIH, CHBITEBO-
TaHZBILIIEBbIH, MATINKOBO-IAH/BIIIIEBBII, MAPbIHHUKOBO-JIAHIbIIIIEBbLIH, TUIIO-OepesHIK I0AMaPEeHHUKO-
BBIH, CHBITE€BO-IOMapeHHUKOBBIH, y60-6epe3HsK 3Be3[UaTKOBO-IaHBIIIIEBbI; B BEPXHEH YaCcTU CBETOBOTO
CKJIOHA — 1y60-6epe3HsIK BOIOCHCTOOCOKOBDIH, TUIIO-Oepe3HsK TaHABIIIIeBbIH, OepesHIK TaHbIIIeBbIH [29].

Jns repputopun HanponansHoro [Tapka «XBanbiHckuit» K. I [pullieHKo B Xofie U3ydeHus re060TaHNYeCKUX
XapaKTePUCTUK YHUCTHIX U CMEIIAHHbIX JIUIIOBBIX U KJI€HOBBIX GpUTOLIEHO30B IIPUBOAUT JaHHEIE 00 UX Ipuy-
POUYEHHOCTHU K CKJIOHAM TeHEeBOH 5KCIIO3ULINK KPYTU3HOM OT 5 0 30° 1 AHHUIIIaM 6arok [30]. C. H. [lonukaHoB,
B. A. Bongsipes, T. H. laBuzneHko pu aHanu3e GUTOMACCH U IIPOAYKTUBHOCTH ApeBOCTOEB Q. robur oTMeUatoT
[IPUYPOYEHHOCTH AyO0BbIX coob1ecTs HII «XBanbIHCKUM» K IIJIAKOPAM U KPYTHIM CBETOBBIM CKIOHAM [31].
[Ipu mpoBeneHuu nofobHoro ucciaenosanus ais T. cordata oporpadryeckue yeIoBUs He yIUTHIBAIUCD [32].
T. H. JaBuzeHKo A XBaJIbIHCKOTO paiioHa IPUBOLUTCS UHPOPMALUI O IPUYPOYEHHOCTH AyOpaBh! y3KO-
JTUCTHOMSATIUKOBOH K IIJIAKOPHBIM yYacTKaM, CKIOHAM 0AJIOK (IIpeuMyIeCTBEHHO CeBEPHOU DKCIIO3UIINH)
u gaumam 6anox [33]. E. A. Apxunosa, B. A. Bongsipes, C. H. [Tonukanos, M. B. CTeraHOB IIPUBOJST JAHHbIE
I10 IIPUYPOYEeHHOCTH accoruanuii 6epesHsaxos HIT «XBalbIHCKUI» K KPYTHIM U O4€Hb KPYThIM (21-37°) CKIIOHAM
TEHEeBbIX DKCIIO3ULUHU [34]. JI. A. AHTOHOBA AJISI TEPPUTOPUU XBAJIBIHCKOTO secxo3a (certyac — HII «XBasblH-
CKMI») OTMEYaeT pas3jnure XapaKTepa pacTUTENIbHOCTH CKIOHOB I0)KHOU U CEB€PHOM DKCIIO3ULUH, a TAKXKe
00BsICHSIET pacIpesiesieHre aCCOLUALUE B ITpeesiax TeCHOTO MaCCHBA «XapaKTepOM IIOYBOTPYHTOB, penbedom,
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5KCIIO3ULMel» [35]. ABTOp /ISt OKPeCTHOCTE! I'. XBaJIbIHCKA YCTAaHOBUI IIPUYPOYEHHOCTD K CKIOHAM CeBEepPHOM
9KCIIO3ULIMY PAMHUIIIMEBO-TAH/BIIIIEBOrO 60pa (Ha 04eHb KPYThIX CKIOHAX), IELIMHHOT0 60pa 1 TaH/BIIIIEBOTO
JUIHIKA (Ha [IOIOTHX CKIOHAX). CKIOHbI I0XKHOM SKCIIO3ULIUY [IOKPBIThI HOPOM Ta3ypHUKOBBIM. JIJIsE OKpeCTHO-
cren c. CocHoBasg Masza JI. A. AHTOHOBA OIIUCHIBAET CMEHY aCCOLIMALIMY OT BEPLINHBI CKIOHA K €0 OCHOBAHMUIO:
IyOHSK JTaHIbIIIEBO-BeIHUKOBBII — B BepXHel YacTH CKIOHA, fyOpaBa TaHZbIIeBas — B CpefHel u fybpasa
KOPOTKOHOYKKOBas — B HU>KHeEH [35].

I[Ipu omycaHUY peIKUX JTeCHBIX co0b1iecTB ATKapcKoro paiioHa T. H. JlaBUeHKO yKasblBaeT Ha [IpUypoYeH-
HOCTB JyOpaBbl CHBITEBOH K BEPXHUM YaCTSIM CKIIOHOB OaIOK CeBepHOM SKCIIO3ULINY U IUITHIKA CHBITEBOTO —
K II7TaKOpaM, CKIOHaM 6ajok (IIpeumylecTBeHHO CeBEPHOM SKCIO3ULNN) U AHUIIAM 6aIOK [36].

[ BssoBckoro mecHuyecTBa CapaTOBCKOM 06ACTH IPUYPOYEHHOCT HEKOTOPHIX TUIIOB AYOOBBIX JIECOB
K MesopernbedaM BcTpeuaercs B paborax C. B. Kabanosa, P. C. 3axaposa [37, 38]. [lybpaBa 60poMsTINKOBas
OTMeueHa Ha CeBepO-BOCTOYHOM CKJIOHE [IpUBOKCKOM BO3BBIIIIEHHOCTH, fyOpaBa CHbITeBas — Ha «IIIATO,
ITOJIOTUX CKJIOHAX CEBEPHOM KCIIO3UILIUU, OCHOBAHUAX KPYThIX CKIOHOB TEHEBbIX SKCIIO3ULIUI».

A. A.Tapactok, C. B. Kabanos, P. P. XaiipoB [39] Ipu U3y4eHUU CTPYKTYPbl ZeTPUTHOM JpeBeCHHBI B HArOp-
HbIX 71ecax CapaToBckoit o6mactu Ans BazapHo-Kapabynakckoro necHUYeCTBA yKasblBAOT IPUYPOYEHHOCTD
COCHSKOB K ITOJIOTUM TeHEBBIM CKJIIOHaM (2—3°) U Iakopam; st CapaTOBCKOrO palioHa CMELIAHHBIX KIE€HOB-
HUKOB — K TalbBeram 6e3 BogoToka; st HoBobypacckoro paiioHa coobiecTs ¢ npeobnafaHueM B COCTABE
Q. robur u T. cordata — k momorum (3°) ceBepo-3amafHbIM CKIOHAM.

Ins Kpacuoapmerickoro pationa T. H. JIaBuieHKO IIPU ONTUCAHUU 3KONOT0-QUTOLEHOTHYECKO XapaKTe-
PUCTHKY TUIO-AyOpaB MaMATHUKA IpHUpoabl « HikHe-BaHHOBCKUI» IPUBOLUT HHPOPMALHIO 10 IPUYPOYEH-
HOCTH accouuanuii kK Mesopopmam penveda [40]. JIHHo—,ay6paBa MSTINKOBAs OTMEUYEHa B CPeIHEN U BepXHEH
YaCTY CBETOBBIX CKJIOHOB, JIUIIO-AyOpaBa CHbITEBAs — B BEPXHEH YaCTH CKIOHOB HaNOK ceBepHOM SKCIIO3UIUH,
a muno-nybpasa TaHABIIIEBO-CHBITEBAS — HA CKIIOHAX 6AOK ceBepHOM SKCIIO3UIUHU U HIDKHEN YaCcTH CKIIOHOB
I0>KHOM DKCITO3UIUH.

BriBoasl

B 1ienioMm, BausHYe OporpadruecKux yCIoBUil Ha IECHY0 PACTUTENIBHOCTD He CTAHOBIMIIOCH L1e/IbI0 UCCIIeLO-
BaHu necoB CapaToBckoit o6macTu. OfHAKO Ha CETOAHAIIHUI IeHb 10 JAHHOH MpobeMe HAKOILIeH 0CTa-
TOYHO GOJIBIION MACCUB JAHHBIX, OXBATHIBAIOIIMI OTAENbHbIE JIECHbIE MACCHUBBI U IPYIIIIBI IECHBIX MACCHBOB
CapartoBckoii 067acTu.

0606111251 IpyBeieHHbIE BBIIIIE JAHHbIE, MOKHO OTMETUTB, 4TO Q. robur MOXKET SBISATHCS JOMUHAHTOM B JIIO-
6b1x oporpaduueckux yenosusx; T. cordata v B. pendula ipu ABH>XeHUH C ceBepa Ha IOT IIepPeCTaloT Ipeobnasath
B CO0011[eCTBaX Ha CBETOBBIX CKIIOHAX U [UIAKOPAaX, 3aHUMasl TeHEeBble CKIOHbL; INITHIKY, OLHAKO, BCTPEYAIOTCS
TAaKOKe 10 JHUIIIAM OBPAroB 1 6anok. KieHogHuku Ha ceBepe 006IacTy IPUYPOUYEeHbl K HIDKHEH YaCTH CKIOHOB
Y Ta/lbBeraMm, Ha fore — K IVIAaKOPaM U TeHeBbIM CKIOHaM. COCHSIKY OTMeYeHb! HCCIeZ0BATeNIMU TONBKO B BEPX-
Hel U cpeZHel YaCTU CKJIOHOB B CeBepHBIX parioHax obmactu. OCHHHUKY Ha ceBepe obmactu opMUpPYOTCS
BO BCeX OporpaduuecKux yCIOBUIX, B IOKHOM YacTH 06IACTH, HAPAAY C UBHAKAMU U YepHOObIIAHHUKAMH,
3aHMMAIOT JHUINA IOHMKEeHHBIX $opM Mesopernbeda.

VMeroliviecs B IUTepaType JaHHBIE [10 [IPUYPOYEHHOCTH JpeBeCHBIX IIOPOJ, U cO0b111ecTB K Me30dpopmaM pe-
npeda pparmeHTaApHbI, BBUAY Y€r0 HEBO3MOYKHO COCTABUTB [IOJHYIO0 KAPTUHY IIPOCTPAHCTBEHHOI'O Pa3MelleH s
JIECHOU PACTUTENBHOCTH /s OONBIINHCTBA 0OBEKTOB HCCIe0BaHMI. XapaKTepucTHKa penbeda nccnesosa-
TeJISMHU Yallle BCero IIPUBOAUTCS HeYeTKasl, HEPeAKO OIUChIBAETCS TONIBKO YaCTh U3 BRKHEHIIINX [I0Ka3aTeIen
penbeda. Yaire Bcero 06beKTaMu MCCIeL0BaTeNel IeCHOM PACTUTENBHOCTY CTAHOBATCS Hanbonee TUIIMYHbIE,
Haubosee pacpocTpaHeHHble UK Harbosee penKue TecHble COOOIeCcTBA. 3HAUNUTENIBHO PeyKe HCII0Nb3yeTCs
MEeTO 3aK/IaiKU dKOIOTNIeCKUX Mpoduiiel, KOTOPHIH [T03BOJILIOT OXBAThIBATh BCe padHoobpasue oporpadu-
YeCKUX YCIOBUI, YTO COOTBETCTBYIOT COBPEMEHHBIM METOAMYECKUM ITOAX0aM [41] U TO3BONLET IOMYYUTh
foree HaZleXKHBIE CBEJleHUS O PadMell[eHUH JIeCHOM PaCTUTeNbHOCTU. EANHUYHEL cllyday IpUMeHEeHUS 11l
uccnepoBauus pacturensHocty TUC u 3-D mogeneit penveda [42].

B opranusanuu ucciefoBanus necoB CapaToBCKOM 001aCTH IPAKTUYECKHU OTCYTCTBYeT TaHAIadTHEIM
[IOZXOX. B n3BecTHBIX HaM paboTax yueT pesnbeda Ha dTalle [VIAHUPOBAHUS HCCIELOBAHMY 3aKII0YaeTCs Yalle
BCErO B BbIEJIEHUH IPYIII MECTOOOUTAHUI [11, 17, 18, 19, 22, 29 U Ap.], a Yallle IPOBOAUTCS IIPOCTast GUKCALU
oporpaduuecKux yCIOBUI IIPU ONMUCAHUY PACTUTENBHBIX CO0BIIIECTB [10, 13, 30, 31, 34 U Ap.]. B HEKOTOpHIX
paboTax maHHbIe 0 penbede OTCYTCTBYIOT [32].
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paccmaTpvBaeTcsl COBOKYMHOCTb COBPEMEHHbIX MPo6iem Nprpoaononb3oBaHus, CBA3aHHbIX C pbIHOYHOM SKOHOMUKOI. ABTOp 3a0CTpsieT
BHMMaHVe Ha BO3MOXHbIX HEraTUBHbIX MOCNEACTBUSAX, CBA3AHHbIX C UTHOPUPOBAHUEM 3KONOTMUYECKMX NPOBIEM pa3BUTHS CENbCKOTO
X039MCTBa. 34eCb pacCMaTPMBAIOTCS COXPaHEHWE U NPUYMHOXEHMNE MI0L0POAMNS 3eMNN. ABTOP TPaKTYeT, KaK CIOXKMBLLYHOCS CUCTEMY
B3aMMOCBS3M BCEX MPUPOLHbIX 06BEKTOB U UX OTHOLLEHME MPYPOAOMNO/b30BAHUIO B LLENOM.

Katuegbie croga: 3konoruns, cenbCckoe Xo3sMCTBo, arpapHoe nponssoACTBO, OKpy>Kaklasd cpeaa, aKoornyeckme r|p06neM|>|‘

BBezenue

Oxonorus kak cpepa HayIHOH JeATeIbHOCTH U cdepa IPOU3BOLCTBA BO BCEM MUpPe BRIXOAUT Ha IIepBbIi
IUIAH U BBICTYIIAET KaK BeAyllel 3aadeil ob1ecTBa. JTO BIIONHE 0OBSICHUMO, TAK KaK YesI0Be4ecTBO Bee boree
aKTUBHO BHEZPAETCS B IPUPOLHYIO Cpefy, LOObIBAs 13 HeLp 3eMJIH, MOpeil I OKeaHOB I10JIe3Hble HCKOIIaeMble,
YITIeBOZOPOZHBIE peCypChl, TAe pacTeT 06beM bropecypcos. Elje mocToneTys Hasas Ipupoza 6bia criocobHa
K CAMOBOCCTaHOBJIEHUIO U CAMOOUMILEHUIO, HO QHTPOIIOT€HHbIE BO3/EMCTBUS CTAHOBSITCS BCe OOJIee CUIbHBIMU
u Heobpatumbimu. [Ipupoaa Tereps He B COCTOSIHUY CIIPABUTLCS C BO3PACTAIOIIMMY 3arpsI3HEHUIMU. MUpoBoe
COODIIECTBO MIPUILIIO K 3aKIIOUEHUIO, YTO COBPEMEHHOE COCTOSIHUE TPUPOAHOU Cpejibl TPO3UT KaTacTpodude-
CKUMU [IOCJEACTBUSIMU. DTO yrKe IIPOMCXOLUT BO MHOTMX CTPaHaX MUPA, B Halleil cTpaHe U B YentOUHCKON
00671aCcTy B YaCTHOCTU. AHA/IM3 HAYYHbIX IyOIMKALNIL TOATBEPXKaeT 0603HAUeHHYIO TeHASHIINIO [1-4].

Jlo6b14a yris OTKPHITHIM CIIOCOOOM Ha TeppUTOpUM 0671acTU IIpHBesa K 06pa30BaHUI0 KpaTepa IIy6uHOH
6onee 400 MeTpoB. [leprogruecKre MPOUCXOIIIIINE TOXKAPHI U 0OBAIBI KpaeB KpaTepa IPUBEIU K He0OX0u-
MOCTH TepeceneHus 1. Po3a k mpuropozano yactu r. Koneticka Yensbunckoit ob6mactu.

MaTepuansl U MEeTOZbI

O6BeKTOM UCCIe0BAHNUS SIBISIOTCS OPraHN3a[MOHHO-9KOHOMHUYECKHe IPOLIeCChl, XapaKTepU3YIOLIILie 9KO-
JIOTMYeCKHe U COLIMaTIbHbIE ACIIEeKThI KaueCTBa CeNIbCKOXO3UCTBEHHOIO ChIPhS U IPOAYKTOB IUTaHus. B xoze
HCCIeJOBAHUM IPUMEHSINCH SKOHOMUKO-CTATUCTUIECKU I, aBCTPAKTHO-TOTMYECKUI U APyTHie METOLbI.

He MeHee Ba)KHO COCTOSHUE IIPUPOAHOM cpenbl Ans AIIK, 160 ero mpoAyKIuio e>xefHeBHO TOTPebngIoT
noau. KauecTBo IPOAYKTOB MUTAHUS, COCTOSHUE BO3AYIIHON U BOLHON CpeAbl IPIMO U HEIIOCPEJCTBEHHO
OKa3bIBAIOT BIUSHUE Ha 3[0pPOBbe NI0LeH. MHOTME y4eHble CBA3bIBAIOT IPUYMHBI PACIIPOCTPAHEHUS OHKOJIO-
ruveckux 3aboneBaHuil, 3a601€BaHUM XKeNTYLOUHO-KHUIIIEYHOIO TPAKTA, HapyLIeHe BOCIIPOU3BOLUTENbHbIX
GyHKIuI ¢ yXyaueHueM cpefbl obutanus. YToO UX MOCAEACTBUS He OKA3aIUCh HeOOPaTUMbBIMU, TOCYAAp-
CTBEHHBIE, IOTUTUYECKUe U 001ecTBeHHbIe fesTeNlu ObI0T TPeBOTY U HACTOATENbHO TPeOyIOT COXpaHeHUs
U yIy4LIeHUs TPUPOLHBIX 00BEKTOB.

Bepe>xHoe OTHOLIeHMe K BOZHBIM, 3eMeIbHBIM Pecypcam U BO3AYIIHOMY 6accefHY ZOMIKHO HAXOLUTHCS
B cpepe cOOCTBEHHOCTH BIafeNblieB U II0Nb30BaTelell pecypcoB. Euie B rny6oKoi ApeBHOCTH TIOLU CTAIH
OCO3HaBaTh, 4YTO 3€MJISL U BOZA XOTA U ABJIAIOTCA JapAaMU [IPUPOZBI, HO OHU HY>XIAIOTCS B HAJJIEXXAIl[eM YXOZe
U OTBETCTBEHHOM OTHOIIEHUHU. XOTs B CpefjHUe BeKa 3eMJIsS U BOZa He UCIBIThIBAIN 0CO0bIX IpobieM ¢ BoC-
CTaHOBJIEHMEM CBOUX IIPUPOAHBIX CBOMCTB. Korzxa nmoAn 3aHUMaIUCh cOOPOM AUKOPACTYIINX IIJI0OZO0B, IrOf,
KOpHEH 1 CaMUX PacTeHUI! BO3Z e CTBYE Ha 3eMITI0 ObIII0 MUHUMAIBHBIM U HAPYIIIA/IO IPUPOFHOTO PABHOBECH.

H3BecTHO, UTO B peBHEE BpeMEHa paCTeHNEBOACTBO U )KMBOTHOBOACTBO pa3BUBAJIMCh [TapJIIeNbHO. BHa-
yajsie B IIUILY yIIOTPeOIIANNCH Te eCTeCTBeHHbIe IIPOAYKTHI, KOTOPble MOIJIa IPeLOCTaBUTh IIprupoza. [lapai-
JIeIbHO JIIOAY 3aHUMAINCh OLOMAIIHUBAHUEM JUKUX KUBOTHbIX. PasBeZeHre CKOTA U ITULbL JaBasIo bonee
KaueCTBEHHYIO OZeXY U IIPOAYKTHI IUTAHUS, U, B [IEPBYIO O4epeib, KUBOTHBIH OesoK. CTaza >KUBOTHBIX ObLIN
He 60bIIMMY (B IPYIIIIE 10 5—15 >KMBOTHBIX), OHU TOXKE He MOT/IM HAHOCUTh KAKOro-1160 Bpeza IPHUPOLHBIM
obpexTaM, a Ha060poT, 0becredrBany eCTeCTBEHHBII 0OMEH IPOAYKTAMU XKU3HEAESTebHOCTH.

Pesynyra'rm HCCIea0BaHUs

Takum 06pa30M, MO>XHO OTMETHTD, YTO B3I/IAAbI HA MCIIO/Ib30OBAHKNE 3€MEJIPHBIX 11 BOAHBIX PECYPCOB CbOp—
MHPYETCA A0 CUX IIOP. B ornnuue ot TIPOMBIIIJIEHHOTO arpapHoOe€ IIpOM3BOLACTBO cl)opMyIpyeTcz HE TOJIBKO I10[
BOB,I[GI‘;ICTBPICM TE€XHOJIOTMYE€CKUX U NHBIX 3aKOHOB, HO U OUOIOrNYeCcKUX. B cebCKOM XO34MCTBE IIpUOPUTET
ocTaeTcs 3a OUONIOrMYeCKUMU 3aKOHaMHM, 3TO O3HAYAECT, YTO CO34aBacMad TEXHUKA U TEXHOJOTHUHU JOJI>KHBI
COOTBETCTBOBATH OMOIOTUYECKUM Tpe6OBaHI/IHM paCTEHI/Iﬁ W )KMBOTHBIX, 4 HE H3.060pOT. BeccMmpicieHHO cTa-
BUTD II€pe] CeJIEKONOHEPpaAMH 3aZa4y IIOBBICHTD KPEIIOCTh KOIIBITHOTI'O pOora y KOpoOB K3-3a KPYyIJIOTOJOBOI'O
COLEP>KaHUA X Ha aC(i)aJIbTOBbIX Ionakax. Peus 10/mKHa UATU O CO3LAHUU UHOU TeXHOJIOTUU Y‘II/ITLIBaIOH_leﬁ
O61OIOTUYECKUE 3aKOHBI, (bYHKLH/IOHI/IpOBaHI/Iﬂ JKUBOTO OpraHU3Ma.
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dunocopckue cy>xaeHU 0 XapaKTepe 3eMJIeN0NIb30BaHN, 0 OMOMIOrMYeCcKUX Ipolieccax B 3eMJIe U II0YBe
[IOCTEeIIeHHO CBOAUIMCH K TOMY, YTO 3eMJIs CJIO>KHBIN CAMOPEryIUPYIOLIMICS 0OBEKT X03HCTBEHHOM JesTeNb-
HOCTH. BIIJIOTB 10 cepeZMHBI 20 Beka 3eMJIsl Oblla CIIOCOOHA K CAMOBOCCTAHOBIEHUIO U CAMOPETryIHPOBAHUIO,
T.e. XO3SMCTBeHHAS esITeNbHOCTD NI0Zel Ha 3eMle He pa3pyliana 61onIorudecKye mpoeccsl.

Taxoe 3eMJIeII0b30BaAHIE ITPOZOIXKANIOCH 10 BTOPOM ITOJIOBHHEI 19 BeKa. C IOSBIeHUeM rOpOZOB U pOCTOM
YHCIEHHOCTH HaceleHUs B HUX IOSBISLIOTCS Ipobiembl 0becriedyeHus )KUTeNel BOAON U TEXHUYECKUX HYXK],
OTOIIJIEHUeM U ITpouee. JKUTenu ropofioB PO 0KalIN KUTh Ha 3eMJle, BhIpallliBast MHOTHE ITPOAYKTbI TUTAaHUS
B CBOEM JZIOMAlIIHEeM XO35HcTBe. JI0 CUX IIOp COXPaHAETCS TAKOM YKJIaJ )KU3HU B MJIBIX TOPOJaX U ITOCENIKaX.

IlepBble aKONOrMYECKE IPODIeMbl BOSHUKIIH C II0SBIEHIEM Mycopa Ha yIULax FopozoB. Jlpyrue npobiemsl
CBSI3aHHBI C yTUIM3al[el OTXO0B >KU3HeesITebHOCTH YenoBeka. M3 ucropuu Poccuu u3BecTHO, HMIlepa-
top Ilerp I u3gaBan ykashl 0 CTPOTUX HaKa3aHUAX, BKIIOYas TeJleCcHble, TeX BIaJleNblleB IT0JBOPUI, KOTOpbIe
3aCOpSLIH YIULIBL, CTUBANK OTXOAH! B p. HeBy. Yyxe Torza ummepatop 6511 06ecriokoeH cobmoeHeM YUCTOTbI
Ha FOPOACKUX TEPPUTOPUSIX. AHAIOTMYHBIE Mepbl HAaKa3aHUS IIpeAyCcMaTpUBAJIMCh U B IPyTUX ropofax Poccun
u 3a pyberxxom. Bce 3T0 xapakTepu3yeT 3apokeHue epBUYHbIX pOPM KOMMYHATBHOTO X03SIHCTBA.

C pocToM HaceeHUs UAET aKTUBHOE OCBOEHIE HOBBIX 3eMeNbHBIX YIOA1#, 6e3 HaJjIe)Xalllero yXoxa OCBOeH-
Hble paHee 3eMJIH, He NIOTy4ald AOIIONTHUTENIbHbIX TUTATENIbHbIX BEIL[eCTB, TePS/IU INIOZOPOAYE U YPOIKAMHOCTE.
BrIpy6atoTcs 1 BBDKUTAIOTCS OKPYOKAIOIIILe Jleca U CO3RAI0TCS ZOTIONHUTENbHbIe TIaX0THbIE yrogbst. Opynus
IIPOU3BOACTBA OCTABAIUCh IPUMUTHUBHBIMU U He OKa3bIBAJIM OTPULIATETBHOTO BO3JEHCTBUS Ha IJIOAOPOAUE
3eMJIU. B 3aCyIIIMBBIX perioHaX 3eMIU CO3/AI0TCSI MeTMOPATUBHbIEe 0OBEKTHI, [IpejHa3HAYeHHBIE IS UCKYC-
CTBEHHOTO ITOJIMNBA BO3/€/IbIBAEMbIX KYIBbTYp. DTO UCKYCCTBEHHBIE IVIOTUHBI, BOLOEMbI, aPbIKU.

Taxue MeIOpaTHUBHbIE COOPYKEHUS II03BOJILIOT PE3KO YBEIUUUTD IPOAYKTHUBHYIO CHTy 3eMIu. OCHOBHBIMU
OpyZAUSIMU NTPOU3BOACTBA SBJISIOTCS MOTBITA, CEPII, COXa. [TTaBHOM TAIIOBOM CUION SABJISIOTCS JIOLIAU, BOMBL,
Oy#iBosl, 0cbl. OT CebCKOX03SCTBEHHBIX KUBOTHBIX KPOMe MACA CTAIU II0Iy4aTh MOJIOKO ¥ TOTOBUTH MO-
JIOYHbIE [IPOAYKTHI, BHIZIEIBIBATD LIIKYPHI, IIIUTh U3 HUX OAEXAY U 00yBb.

B xpynHbIX 1aTUGYHIUTCKUX XO3SHCTBAX B KOHIIE 19 BeKa CTAJIK MOSBIAThCS IUIYTH, CESTIKH, XKATKY, Ma-
LIMHBI 11 00MOJIOTa U COPTUPOBKY 3epHa. B mepByio ouepens aTo kacaercs Aurnuu, ®pannuu, lepmanuy,
Wtanuu u Poccun. DTO MO3BONIUIIO CYIIECTBEHHO TOBBICUTD IPOU3BOAUTENIBHOCTD TPYAA U YBETUYUTD IIPOU3-
BOZICTBO ITHUIIEBBIX IPOAYKTOB. B 3T0 >ke BpeMs IOSBIISIOTCS UCKYCCTBEHHBIE [TOCAIKU IepeBbEB 1 KYCTAPHUKOB,
IpeHa3HaueHHble IS 33lep>KUBaHUS TANIBIX BOA. B pernoHax ¢ X0MO0AHBIM KIUMATOM, [7le 3MMOM HUeT CHer
IIOCaJKU CIIOCOOCTBYIOT HAKOIIIEHHIO BeCEHHEH BIIary.

B xoHIIe 19 BeKa IOSBISIOTCS [IepBble MAIIUHbI, UCIIONb3yeMble B arpapHOM IIpou3BoAcTBe. Takue Malliu-
HBI OBIIY CIIOCOOHBI TALUTH HYU OJMH, 2 HECKOJIBKO IUIYTOB 32 CO60M. DTO II03BOMUTIO YBETUIUTD IIyOUHY
BCHAIIKHU J10 30 cM. Hapszy ¢ 5TUM MOSIBASIOTCS IIMPOKO3aXBaTHbIE CeSIKU U >KATKU CKaIIMBAaHUS 36 PHOBBIX
KynbTyp. C IIOSBIeHUEeM MallIUH CBS3aHO HayaIo TaK Ha3bIBaeMOMH «cepoli» peBomoni. MalllHbI IOCTEIIEHHO
COBEPIIEHCTBYIOTCS, YBEIMUMBAsL CBOIO MOLIIHOCTD U MTOBBIIIAS IPOU3BOAUTENIBHOCTD TPyAa. B Hauane HUKTO
He obpairjas BHUMAHHUS Ha TO, KAKOe BO3ZeHCTBHE OKa3bIBAIOT CebCKOXO03SCTBEHHbIE MAIIMHBI Ha COXpaHeH e
IUIOZ0POAUS 3eMIu. II0TOM OBITO 3aMeUeHO, YeM TsDKeJIee CebCKOX03IUCTBeHHAS MAIIMHA, TeM 3HaUUTelbHee
ee OTpullaTeNbHOE BO3/IeICTBUE Ha CTPYKTYpPy IOYBBL. JlaBleHHe MOIIHbIX MAIIMH Ha [I0YBY MHOTOKPAaTHO
yBEINYHUBAETCS.

TeH/eHIINS K YBEIUYEHUIO IPOM3BOAUTENBHOCTH TPYLa 3a CI€T MALINH HabII0AaeTcs 1o cux mop. Ho ato
LOCTUTAETCS He 33 CYET POCTA MOLIIHOCTH, CKOJIBKO 3a CYeT COBMeLeHHs HecKonbkux pyHkuuii. Hampumep,
[IpY TIOCeBe psZia KyIbTyp UCIIONB3YIOTCI OOPOHOBaHME U IPUKAThIBAHUE [IOYBHL. I/ CHUYKEHUS YAeNIbHOIO
IaBleHUs IPUMEHAIOTCS HoJlee [INPOKYe Pe3UHOBbIE KOeca U IyCeHUIbl. [I09TOMy IIyTH pa3BUBAIOTCS BCE
CebCKOXO3SMICTBEHHOE MAIIIMHOCTPOEHUE B MUpe. DKCIUIyaTallis MOIIHOM CeIbCKOXO3SUCTBEHHOM TeXHUKU
OIIpaBJAHO IIPU UCIIONb30BAHUH Ha OOMBIINX 3eMeNbHBIX IUIOIIaIX. PepMepCKUM X03SHCTBAM, BO3LENBIBAIO-
UM CeIbCKOXO3SMCTBEHHbIE KYIbTYPbl Ha IUIOIASIX B HECKOIBKO COTEH FeKTapOB, UCIIONb30BaHKE MOIIIHON
TeXHUKU He BHITOAHO. Takas TeXxHUKaA paboTaeT 30—-40 Hell B TOAY, a OCTANIbHOE BpeMs HaXOAUTCS Ha XpaHe-
HuU. JI7I 9TON KaTeropuu X03s4HUCTB Hy>KHBI MeHee MOIIIHble MAIINHEL CII0COOHbIe OZHOBPEMEHHO COBMeLI[as
HeCKONIbKO QyHKUMI. Takue MaIlIMHbL ¥ 000PYZOBaHHUS CO3AIOTCA B HACTOSIIIEeEe BpeMs.

C MexaHH3alHel IIPOM3BOACTBA TECHO CBI3aHa dNeKTpUPUKALIUS CeNBCKOX03SCTBEHHOTO IPOM3BOACTBA.
ITrpokoe pacIpocTpaHeHHe OHa ITOMy4Yrla IIpY SKCIUIyaTalluy KPYITHBIX CBUHOBOAYECKMX KOMIITIEKCOB, IITHIIE-
$abpuk 1 TemMUIHBIX KOMOUHATOB. [IperMyIecTBO aeKTPpUPHKALNHY 3aKTI0YaETCs B TOM, YTO OHA [I03BOJISET
aBTOMATH3UPOBATH [IPOM3BOACTBEHHBIE IIPOLIECChI U YIIPABIATH, HAXOAACH 32 IIpefie/laMU 0OBeKTa YIIpaBIeHuUS.
Tak MOAZeP>KUBAETCS TEMIIEPATYPHBLI U CBETOBOM PeXXUM Ha CBUHOKOMIUIEKCAX, NTULepabpuKax U TeIIny-
HBIX KOMOUHATaX. DTU 00BEKTH OUeHb SHepProeMKHe, I03TOMY PaclpoCTpaHeHe X BO3MOXKHO B CTpaHaX
¢ boraTsiMu 9HepropecypcaMu. JIpyroe ipenmyIiecTBO COCTOUT B TOM, YTO 37eKTpUPUKALIMS 1 ABTOMATU3ALINS
IIO3BOJISIET PE3KO IOBBICUTH IPOU3BOJUTENBHOCTD TpyAa. OfHAKO BCIEACTBUE IIOAOPO>KAHUS SHEPreTUYeCcKux
pecypcoB CHU3UTb U3JEep>KKU IIPOM3BOJACTBA YAACTCA JAIEKO He BCerza.

[T1aXOTHBIN IOV 3eMJIM IIPUHATO Ha3bIBATh II0YBOI, U OH pacIpoCTpaHseTcs Ha [Iy6uHy 1030-35 cM. Ilo-
yBa — 9TO HauboJsee IIOZOPOAHAS U IPOAYKTUBHAS YacTh 3eMau. OHa $OpMUPOBAIACh €CTECTBEHHBIM IIyTEM
B TeyeHNe MHOTHX ThicsyeneTuil. aBecTHO, 4To popMUpOBaHUE OLHOTO CAHTUMETPA [I0YBH! PACTIATHBAETCS
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Ha ThIcsI4y U 6oree eT. ITo cBOel cyTH [I0YBA IpeACTaBIsLeT COO0I COBOKYITHOCT MUKPOOPraHM3MOB, IpU6OB,
MIPOCTENIINX, UEPBELL, IOCTOSHHO OOUTAIONU[UX B 3eMIe. DTO MO3BOJISIET UM BO3/[EHCTBOBATh HA XUMUUYECKUE
37IeMEeHThI U JIeJIaTh UX JOCTYIIHBIMU /IS yCBOEHUS MUKPOOPraHU3MAMHU, JOXKEBbIM YePBAMU U PACTeHUS-
Mmu. JIro60e MexaHUIeCcKoe, XUMUIecKoe MIN NHOe BMeIlIaTebCTBO B 9TOT eCTeCTBEHHBII IIPOLecC HapyIlaeT
paBHOBECHE CIOXKUBIIIEECST S9KOCUCTEMOU. BhIlajieHue 0HOTO I HECKONBKUX 3JIEMEHTOB U3 CUCTEMBI Be-
ZieT K TOMY, 4TO CHCTeMa TepsieT CBOI0 3¢pPeKTHBHOCTb YaCTUYHO UK ITOHOCThI0. HanmpruMep, MexaHuYeCcKoe
BO3ZelicTBHE TpakTopa K-700, K-701, Ko/ecaMu yIUIOTHSET [IOYBY ZO 1M, UTO YXYZLLIAeT BO3AYIIHbIM 1 BOLHBIM
PEXUM MMUTAHUS PACTEHUH.

I[Ipu MCIIONIBb30BAHUY repOUIIUIOB U [TECTULHUAOB THOHYT He TONBKO COPHSKY, HO U CTPAJAIOT U KY/IbTYpHbIe
pacTeHus, yXyAIIaeTcs KaueCTBO IIPOAYKIIHHU, TepPsIeTCsl ee COXPAHHOCTb. Takye yKe HeraTUBHbIe T0CIeCTBUSL
B/IeYeT 3a D00 He IPaMOTHOe [IpUMeHeHHe MUHEPAIbHBIX YA0Ope !, Korga n30bITOK OLHOTO UIN HECKOIb-
KX XMMUYEeCKHX 37IEMEHTOB He TOIbKO He JaeT IPUPOCTa YPOXKAaHHOCTH, HO U CHIDKAeT ee. TakuM 06pasom,
OCMBICIIEHHE TeX OUONOTUYECKUX 3AKOHOMEPHOCTEH, KOTOPbIE CI0KUIUCH MO BO3AENCTBUEM eCTECTBEHHbBIX
daKTOpOB KpariHe He )KelaTelbHbl. DTH IIOCAEACTBUS MAJIO IIPeACKa3yeMbl, UX HEeraTUBHOE BO3JeHCTBIE Ha pac-
TeHYe MOTYT [IPOSBIATHCS B TeUeHIe MHOTHX JeCSTUNIEeTUH.

[IOmBITKY 3aMEHHUTH [I0YBY UCKYCCTBEHHBIMU [TUTATEIbHBIMU PACTBOPAMHU IS pACTEHUN HOCUT BeChbMa
OrpaHUYeHHBIN XapakTep. KauecTBO TaKKX IIPOAYKTOB He COIIOCTABUMO C UX AHAJIOTAMU B eCTECTBEHHBIX yC-
JOBUAX. DTO Mbl HabI0aeM [TPU pabOTe TEIIUIHBIX KOMOUHATOB.

C 20-30-X rOZI0B IIOIYYUIIO LIHPOKOE IIPOU3BOACTBO UCKYCCTBEHHBIX MUHEPAIBHBIX YI0OpeHU (A30THBIX,
docdopHbIx, KaMUHHBIX). Elrje B 19 Beke 610 YCTAaHOBIEHO, YTO BBIHOC [TUTATE/IbHBIX BELI[ECTB YBEIUUNBACTCS
¢ pocToM ypoxxaiiHocTu. I[Ipu uem HabmoaeTcs GbICTPbIH BEIHOC IIUTATENbHbIX BEIIIeCTB U3 [T0YBHI, TAKHUX KaK
azor, docdop, kanuit. HaunHas ¢ 50-X TOZOB [IPOLLIOTO BeKa IPOU3BOACTBO MUHEPATIbHBIX yEOOpeHU  CTaHO-
BUTCA CIENMATU3UPOBAHHOU OTPACIBI0 XUMUYECKOU TPOMBIIIITIEHHOCTH.

[Ipou3BOACTBO MUHEPATIbHBIX YLOOPEHUI U CPECTB 3aIINUThl pACTEHUH [OMYYHIIO B CIIeL[HaIbHOM TUTepa-
Type, Ha3BaHUe «XUMUYeCKas PEeBOJIIOLYS arPAaPHOT0 IPOU3BOACTBA». [I0TpebHOCTh MUHEPAIBHBIX YEOOpeHMi
[IOCTOSHHO BO3pACTaeT, a LIeHbl Ha HUX PacTyT. PocT LieH Ha MUHepasbHble YA00peHus 00bACHSIOTCS IByMS
daxropamu. [lepBbiit aKTOp CBA3AH C POCTOM Li€H Ha SHEPrOpeCypChl, T. K. IPOM3BOACTBO MUHEPAIBHBIX Y0-
OpeHunil BecbMa dHeproeMKas OTpacib. Bo-BTOpHIX, LleHa Ha MUHepasbHble yE0OpeHus GOpMUpPYeTCs 10 3aK0-
HaM PbIHOYHOUN 5KOHOMUKH, 3aKOHAM CIIPOCA U IIPEJIOKEHUS. B 3TOM CMbIC/Ie HabII0aeTes mapajoKcaIbHas
CUTYyal[ys B Halllel CTpaHe.

Poccus gBngeTCsS KPyIHEHIINM IIPOU3BOAUTENEM MUHEPAIBHBIX YA00peHU, KOTOpble B [IOAABSIOIIeH
YaCTH CBOEH dKCIOPTUPYIOTCA. JlesIo B TOM, YTO MHOT'Me CelIbCKOX03HCTBeHHble IIPOM3BOLUTENH HE B COCTO-
SHUY Ipuo6peTaTh JOPOroCcToAIlNie MUHepaIbHble YI0OpeHUs 1 CPeiCTBA 3allUThl pacTeHUil. B peaynbrare
3TOTO eCTECTBEHHOE IIOAOPOUE MALIHU cOKpalaercs. OCOOEHHO 9TO XapaKTEPHO ISl CTEMHBIX PETUOHOB,
IZie TIAXOTHBIE YroAbs 3aHUMAIOT OoIblINe oAy, He JOCTYyIIHOCTD MUHEPAIBHBIX YI0OpeHU I A7 MHO-
[UX CeTbCKOXO3SUCTBEHHBIX TPOU3BOAUTENEH MTPOSBALIOTCSI Ha pOHE COKPAIEHUS BHECEHUS OPraHUYECKUX
ymobpenuii. CoxpalileHre [IOr0I0BbS CKOTA 0COOEHHO ACTOUIIIHEIX )KUBOTHBIX B Pa3bl COKPATUIIO BHECEHLE
OpraHuvYecKux yLoOpeHu B II0YBY.

DKCIUTyaTalys KPyIHbIX CBUHOBOAYECKUX U [ITULEBOAYECKUX [IPEATIPUATHIL He CMOTITIO BOCIIOMHUTD fedu-
LIUT HaBO3a. Bo-I1epBbIX, [10 TOMY, YTO HaBO3 yAANAIOT U3 CBUHAPHUKA MM POCMbIBOM HAIIPABISLETCS B IIPYLbI —
HAKOMIUTENU. DTUM CaMBIM 000CTPSIeTCsE HKONOTHYECKas CUTYalls B KOHKPETHO MeCTHOCTH. B mTureBos-
CTBE MOYXHO OpraHH30BaTh IlepepaboTKy [TIOMETa, IpaHyIupoBaHue yrobperuii. OZHAKO, 9TO IPOU3BOLCTBO
sHeproemkoe u goporoe. Te mrtpadsl, KOTOpPbIe BBIIIAYMBAIOT CETbCKOX03HCTBEHHbIE IPEIPUATUS, He UAYT
HU B KaKOe CpaBHEHUe C 9KONOTMYeCKUMU yiiepbamu, IpuYMHeHHbIM IPUPOAHOM cpefe. MbI osaraeM, 4To
pasmep sKOIOruYeckux mrpados ZomKeH ObITH TAKUM, YTOOB! TOOYXAATH COOCTBEHHUKOB K COOMIOEHNUIO
9KOJIOTMYeCcKOi 6e30I1aCHOCTH, T.e. TaKue MTpadbl ZOHKHEI OITh Ha OPAAOK BhIILIE CYIIeCTBYIOUUX. B ciy-
Yae [IOCTOSTHHOIO HapylIeHUs 3aKOHOAATENbCTBA O 3eMJIeNI0Ib30BaHMY OpraHbl Poccenbxo3Ha30pa BIIpaBe
[IOCTABUTB BOIIPOC O IIPEKPALIeHUU TAKOU AesTeTbHOCTH.

B 5TOM I1aHe MBI XOTelH 0OpaTUTh BHUMaHUe Ha CIefyomui GpakT. Poccrs OTHOCHUTCS K YUCILy [OCYAAPCTB
Haubonee 60raThIM IIAXOTHBIMU YTOABIMU. B psijie perroHOB CI0KUIACh TaKas CUTyallus, Iie BHeCeHUe MUHe-
PaJIBHBIX YEOOPEHUIT 1 UCIIONB30BaHE TepOULIIIOB He ObLI0 B TeueHue 10 1 6oiee eT. Ocob6eHHO 3TO KacaeTcs
pervoHoB BOCTOYHOM 1 3amagHoi Cubupu, IloBomxbs 1 FOsxHoro Ypaia.

Takue 3eM/I1 BeCbMa IIPEeATIOYTHTEIbHEe I BRIPALINBAHNS SKOIOTNYECKH YUCTHIX [IPOAYKTOB IIUTAHU.
Cripoc Ha YuCThle IPOAYKTHI IIUTAHUS [TOCTeHUE JECATHUIETUS B MUPe CYLIeCTBEHHO OllepeXkaeT UX IIPoUa-
BOJZCTBO. DTO KaCaeTCs CTpaH 3anafHoi EBpOIb, 3eMIM KOTOPhIX TepeHaCHIIIIeHbl MUHEPaIbHBIMU Y00 peHu-
amu u repbunuaamu. B nepcnextuse Poccus ciocobHa HapaliuBaTh IPOU3BOACTBO U AKCIIOPT SKOIOTUYECKU
YHCTHIX IPOAYKTOB [IUTAHUS. DTO Mepa MOXKET CTaTh LOIONHUTEIbHBIM HCTOYHUKOM IOMONHEHUS O10KeTa
AIIK 3a c4eT BaJIlOTHOY BbIPYYKH.

C xuMH3anuell IPOU3BOACTBA HePEeAKO YBSI3bIBAIOT €r0 C MeJIHOopaliyeli, XOTs [10 COLEepXKaHHUIO0 1 3Haye-
HUIO 9TO He OfMHAKOBOe HampasieHue. OOBIYHO IIepes Menropaluel IoOHUMaeTcs 06BogHeH e 3aCyILIIN-
BBIX 3eMeJIb U OCyLIeHue U3IHUIIHE YBIOKHeHHbIX. C XUMU3alyel UX pOLHUT Cefyiolee 06CTOSTeNbCTBO:
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Ha 3aCOJIeHHBIX I0YBaX IPOBOAUTCS IUIICOBAHYE 3eMeb, KOTOPOe CBSA3bIBaeT U3OBITOUHbIE COMHU U YIyYIIaeT
CTPYKTypy 04BbI. Ha KMC/IBIX [TOYBAX IPOBOZAATC U3BECTKOBAHME 3€MEJIb II03BOJIAOLIME PACKUCAATD [I0YBBI.
O6BonHeHMe U OCyLIeHYe 3eMeNlb Mepa ZoporocTosinas. M3aBecTKOBaHYe U TUIICOBAHYE YAyYILIAeT CTPYKTYPY
II0YBbI, [IOBBIIIIAET YCBOSEMOCTh [TUTATEIbHBIX BeIlleCTB. DTO TaK HasblBaeMas «Cyxas Melropals», oHa boree
IeleBas U He MeHee dpdeKTUBHAS.

Cy11eCcTBYIOT IIPOEKTHI Iepe6POCKY IpecHbIX BOZL U3 pek Cubupu B 3acyuinBble peruoHs! Kasaxcrana
u CpegHelt A3uu. Bo3aM0o>xHO, Ha IIEPBBIX dTAllaX TAKOE MEPOIIPUATHE MOXKET IPUBECTU K IIOJIOKUTEIBHOMY
addexTy, Kak rIaTa 3a noTpednsemble pecypchl 6yzeT BEICOKOH. [l TPaHCIIOPTUPOBKY BOZbI 32 1000 KM HY-
JKeH TPYDOOIIPOBOLHbIM TPAHCIIOPT, 3MEKTPOIHEPT UL A1 IIePEKAUKH BOZBI, BCE DTO COMPSKEHO C IPOMALHBIMU
MHBECTULUSIMU.

CaMoe ryaBHOe 3aKII0YaEeTCst B TOM, YTO HEM3BECTHO KakK ITOBeAYT IPHUPOAHble 0OBEKTHI 13 TeX PeruoHOB
Poccun, 0TKyza eXerofHO OyAyT OTOMPaThCs MULIMOHBI KyOOMETPOB BOZbL. JIOBOZbI T€X yUEHBIX, KOTOPbIE TOBO-
pAT, 4TO KaTacTpoda He HACTYIUT ManoybenuTenbHbL. B Mupe HeT mof06HbIX pelleHNiT 1 [IPOeKTOB, & 3HAUNT,
U TPYLHO IIPeLCTaBUTh [TOCAELCTBYS, KOTOpPble MOTYT IIPHUBECTH K 9KOIOrHYeckoi kaTacTpode. Ml kateropu-
4eCKH BO3pa>kaeM [IPOTUB IIOCIELIHBIX PeIIeHUH, [T0/Iaras, YTO pe3yabTaThl UX BECbMa COMHUTENBHBI, @ PUCK
oueHb Benuk. HyxxHo 6onee akTUBHO BHEAPATD 7IEMEHTbI «CYX0H MeIHOPALH», CPe3Ka KOUeK 1 KyCTapHUKOB,
HaCOKJEHUeE [10JIe3AIMTHBIX JIECOIIOI0C. OTU MEPBI MEHEE 3aTpaTHbIE U UCTOPUYECKH OIpaBhaHbl. KpecTha-
HUH BCerza IIpX Kochbe eCTeCTBEHHbIX TPaB UMeJl IIpu cebe TOIIOp As BEIPYOKU KycTapHUKOB. K coxaneHuio,
MHOTI'MIe paHee OCBOeHHBIe 3eMJIH B IieHTpe Poccrn okasanuck 3a6poIieHHBIMU OHHU 3apaCcTaloT KyCTAPHUKOM
U MeJIKOIecheM. BOT MMeHHO 3TU 3eMJIU B [IEPBYIO OUYepesb Haflo BO3BPALLATE B CEIbCKOXO03SCTBEHHBIE 060POT.

C pa3BuUTHEM HayYHO-TEXHUIECKOrO IIPOrpecca BEIBOAATCSA HOBble H0see BhICOKOIPOAYKTUBHbIE U YCTOH-
YMBBIe K PasIUYHbIM KOZeOaHNIM KIMMaTa COPTa CeIbCKOX03HCTBEHHBIX KY/IbTYp. BoiBeZieHre HOBbIX COPTOB
C UCIOJIb30BAaHMEM F€ HHOU UH>KEHEPUHU [T03BONUIN 3HAYUTENIBHO [IOBBICUTD YPOXKAUHOCTb U yCTOMYUBOCTD
CE/IbCKOX035AMCTBEHHBIX PACTEHUH.

Hanpumep, B crenHbIx palioHax IO>xHOTr0 Ypasa yrke eCTh I1I0TI0KUTENbHBIM OIIBIT BO3ZE/IbIBAHUS KYKYPYy3bl
IO COCTOSIHUS MOJIOYHO — BOCKOBO CII€IOCTH, Yero B IIPUHIINIIE Hellb3st ObITIO IPeAIONIOKUTH 30 JIeT Ha3aj.
Bo3zzenpiBaHMe TAKUX KYyJAbTyp 0OeCrieunBaeT yCTOMYNBOCTS KOPMOBOIT 6a3bl B CKOTOBOJCTBE U CBUHOBOZCTBE.
DTa TEHZEHLM [10/Iy4rjia HasBaHUeE «3e/leHas peBOIOLUA», HapIly C HECOMHEHHBIMU YCIIEXaMU «3€/I€HOM
PEBOMIOLNY» el IPUCYIL] LIeMbLH Psif HeZOCTaTKOB. OCO6EHHO TO KacaeTCst ZOCTKEHUH e HHOM NHXKEHEePUH.
B yacTHOCTH, BHE[p€HIIE MHOPOJHBIX F€HOB B HAC/IEACTBEHHBIN allllapaT PACTEHUNY MOKET IPUAATb UM COBEP-
LIIEHHbIE He XapaKTepHbIE IPU3HAKH.

Hanpumep, uMIIopTrpyeMble TOMaThl 13 TypLiuy OTINYAIOTCS UCKII0YUTEIbHON KaTHOPOBKO CBOUX IIJI0-
IoB 110 popme, Macce 1 BHellHeMy Buzy. HepeZko BO3HUKaeT BOIIPOC, TIOYEMY IIPHU BO3/e/IbIBAHUY Ha COOCTBEH-
HOM IIpuycazeOHOM yyacTKe MblI He [I0JIyYaeM TaKOTo pe3yIbTaTa. To ske caMoe MOXKHO CKa3aTh O T0CeBaX COU
Y KyKypy3bl 1 HEKOTOPBIX OBOLIHBIX Ky/IbTyp. BHepeHNe 4y>kepOJHBIX F€HOB [T03BOJISET IOBBICUTD YCTOUYM -
BOCTb CEIbCKOX03A1CTBEHHDIX PACTEHUH K HeOIArompUsATHbIM [IOTOLHBIM YCIOBUSM: «paHHUE U [T03HLE»
3aMOpO3KH, 3aCYyXOyCTOMUYUBOCTD U AP.

CoBpeMeHHble B3IVISbI Ha HKOMOTHI0 3eMIEIIONb30BaHUS CGOPMUPOBANKCH IO, BO3ZEHCTBHEM PaboT oTe-
YeCcTBEHHBIX U 3apyOe)xHbIX yueHbIX. Harmpumep, paboramu Jlokyuaesa B. B., Koctbruesa I1. A. 65110 0Ka3aHO,
YTO JIECOTIOCAAKY B CTEIIHBIX PAallOHAX CIIOCOOCTBYIOT CHEro3afepyKaHuio Ha IIOIIX U HAKOIUIEHUIO BJIaTH B Be-
CEeHHUM NIE€PUOJ,. DTO CHUIKAET CTEIIeHb PUCKA OT paHHEU BECEHHEN 3aCyXH, [TOBBIIIAET YPOXKAaHOCTb CEJIbCKO-
XO3SMCTBEHHBIX KYJbTYp [6].

ITocne Boenusiii mepuog B CCCP 6511 paspaboTaH Tak HassiBaeMbli «CTaTMHCKUI IIIaH Tpeobpa3oBaHUs
[IPUPOJbI», XOTSI BOXKb IIPIMOIO OTHOLIEHHS K HEMY U He uMesl. CyLIHOCTD 3TO IIJIaHa 3aK/i04anach B TOM,
uT06b! B CTEIIHBIX PErMOHAX OCYLECTBIISTh IECOIOCAAKY ISl 3aZleP)KAHUS CHEroB, [epIeHAUKYISIPHO TOCIIOX-
CTBYIOIIIMM BeTpaM. B Tex pafioHax, Ifie 3TO yCIleNU OCYyIeCTBUTD, II0N0XKUTeNbHble 3dPeKTsl Habmofa0TCs
IO CUX TIOp. B 9THX pernoHax cMArduics KIUMAT, TIOAU IIOLYYHIN BOZMOXXHOCTb COOUPATh JUKOPACTYLIHe
rpUOBI, ATOAbL, T. €. ZOTOTHUTENbHbIE MeCTa OTABIXA. B 3TOM IIIaHe yay4uinmach sKonIorudeckas 06cTaHoBKa
JJ1S IPOYKUBAHUA CEIbCKUX JKUTENEN.

9t0 HabmonaeTcs B paje palioHoB Boporesxxckoil, CapaToBckoil, Bonrorpanckoii, [lenseHckoi obnacreit.
K coxxaneHuto, 3TOT IIaH CBEPHYT K CepeLUHe 50-X FOZ0B, B3aMeH ObLI IPUHAT KyPC Ha OCBOEHHE LeTIMHHbIX
U 3AIEXKHBIX 3eMelb. B Poccuu Takue 3eMiy Haxoauauch B Bocrounout Cubupu, Ilosomkbe u KOsxHoM Ypare.
B wactHoCcTH, B YensabuHckoit obnactu (B Bpeaunckom, Bapuenckom, Kusunbckom u YecMeHCKOM palioHax
65110 pacmaxaHo 6osmee 200 ThIC. I'a 3aIEXKHBIX 3eMenb. OCBOeHMe 3eMeslb [I03BOIUIIO YBEAUYUTh COOp 3epHa
1 TIOTOJIOBbS BCEX BUJIOB CKOTA U IITULIBI. BBIIM ITIOCTPOEHBI HOBBIE CEIbCKME II0CEIEHUS CTAaBIIMMU LEHTPAJIb-
HBIMU yCaZbbaMU U OTAeNeHUIMH LeTNHHBIX COBXO30B. B 9TOM TOXKe 3aK/II049aeTCs [TOTI0KUTENbHbIH COLU-
anbHBIN 9 deKT.

OZHAKO B OCYILIeCTBIEHNE ITOrO [IaHA HAaOII0ZANUCh HeTaTUBHbIe IIPOsBIEHUS. Pecypchl A OCBOeHUS
HOBBIX 3eMeJib ObUIYN He 6e3rpaHUYHE 1, B IIEPBYIO OYepesb, OHU HAIIPaBIISINCh HAa BHOBb CO3JAHHbIE COBXO3BI.
B yiep6 neHTpanpHbIM pervoHam Poccru, KOTOpble BBIHYXKAeHbl ObIIY paboTaTh Ha yCTapeBIIel TEXHUKH.
Huskag omata Tpyza mobyxxjana K MUTpaliny HaceaeHus B pernOHb OCBOeHUS HOBBIX 3eMenb. He ciexyeT
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3a6BIBaTh 1 O TOM, YTO HAOIOAAIICSA UCXOZ KPeCThsIH B ropoza. Cena 1 iepeBHHU UCYe3aNlH C KAPThI HaCceeHHBIX
ITYHKTOB.

[IpUHIUIINATBHO BAKHBIE IyOINKALIMY O COCTOSHUH 3eMeNbHbIX YTOAUIN BOLHOM U BO3LYIIIHO CpeZbl BCer-
Ia uMeroT Gunocodckyro HampaBieHHOCTh. CYLIHOCTD TOCAeLHEeH COCTOUT B TOM, YTO yUeHble Pa3MBILIISIOT
He TOMBKO 0 PaKTUIECKOM COCTOSHUH PECYPCOB 3 MU, HO U IIPOTHO3UPYIOT BO3MOXKHbIE [TOC/IEACTBUS TeX UK
VHBIX MEPOTIPUATHUI, 06 U3MEHEHUU TIOBEIeHUH TIofie paboTaroIIuX ¢ 3eMIIel. [3, 7, 8].

dunocodsl OTMEYAIOT, YTO U3MEHEHHS B [IOBefleHUe TI0KeH IIPOUCXOAUT B 60oprbe CIOXKUBIINXCS TIpef-
CTaBJIE€HUM O 3eMJIe U HOBBIX, BbI3BAHHBIX ITOCIEJHUMU JOCTHUXKEHUSIMU HayKU. MIHOrla HoBeHIIMe JaHHbIe
He Bcerzia 000CHOBaHbI, T. K. 6a3UPYIOTCS Ha KPAaTKOBPEMEHHBIX NCCIEOBAHUSIX U IIOCIIEIIHBIX BBIBOZAX.

Psji yueHbIX [10J1arajl, YTO C pAa3BUTHEM PHIHOYHBIX OTHOIIEHU I BOSHUKHET bepexxHoe X0351HCKoe 0THO-
meHue k 3emie. [IpakTuka, 0HAKO, He IIOATBEp>KJaeT TaKylo TPakToBKy. OHa Iokasaa, 4To YesloBek, He I10-
NYYUBIINH [IPABO PACIIOPSKATHCS pe3yIbTaTaMU cOOCTBEHHOTO TPyAa, TO beperkHOe OTHOLIeHHe K IIPUPOL -
HBIM 00BbeKTaM He BO3HUKAET. Mbl paszienseM MHEHHE TeX yIeHBIX, KOTOpble CIUTAIOT, YTO YeNTOBEK JLOMKEH
OBITH B [jeHTpe BHUMaHUI SKOHOMUYECKOH U COLMANbHON IIOMUTUKY. Henb3s UTHOPHUPOBATh TOT $aKT, YTO
ye0BeyecKre OTPeOHOCTY IIOCTOSHHO PACTYT U U3MeHSI0TCs. To, YTO OBLIO XOPOIIIO BUepa CerofHs HUKOTO
He YZOBJIETBOpSIET.

Dxosoruyeckue npobaemsl B )XU3HU 06111ecTBa Hanbonee SpKo MPOSBALIOTCS B OTHOLIEHUH «4€T0BeK-
3eMnst». OHU UMEIOT CBOIO CIenudUKy B 3aBUCUMOCTHU OT cdep LesTeNbHOCTH WieHOB ob1ecTBa. OneHka
CYLIHOCTH B3aMMOOTHOIIEHU N «4eI0BEK-IPUPOJA» LOMKHA YIUTHIBATh He TONbKO XapakTep U crenuduxy
ero JiesiTeIbHOCTH, HO ¥ MECTO IIPOXKHUBAHNUS (TOPOJ, CEJI0) ero OTHOIIEHNE K UHbIM IPUPOAHBIM 00beKTaM
(pexaMm, necam). UenoBek 4yBCTBYeT ceOs XO3IMHOM TOIZA, KOTZA OH y4aCTBYeT He TONBKO B CO3ZAHUU KOHed-
HOT'O IIPOZYKTA, HO U yYacTHe B ero pacipesiesieHny U NoTpebieHuu. B HacTosiee BpeMs OONBIINHCTBO CeNsIH
BBIKJIIOUEHB! 13 IIpoLiecca paclpesieNeHys. DTO 03HAYaeT, YTO HACTOSII[ero YyBCTBA X03suHa He copMUpOBa-
JI0CB, A CYILL[eCTBYIOIllee MOXXHO OL[eHUTD, KaK 4ncTo dopmanbHoe. OcO6eHHO 3TO XapaKTePHO JJIL XONAUHIOB
U KPYTIHbIX 3eMJICTIONIb30BaTeIe .

B pacnopsykeHUM KpeCcTbIHUHA €CTh TOIBKO OZHO — ero pabovas cuia, YTO POFHHUT €ro C IpeLCTaBUTeNLs-
MU IIPOMBIIIJIEHHOCTH, HO B OTJIMYME OT IIOCAeJHUX, KPeCThSHUH CTAJIKUBACTCA C 3eMJIel, BOJOU U IPyruMu
IPUPOAHBIMU 00BEKTaMU [IOCTOSHHO, a He TOIBKO B pabouee BpeMs. OTUy>K[eHNEe KPeCThIHNUHA OT CPeZiCTBA
IIPOU3BOJICTBA U KOHEUHBIX Pe3y/IbTaTOB TPy/a ero paclipesie/leHUs He OllpefiesieHo 0 CUX IIop [2, 6, 9, 10].

Ecnu HabmofaeTcs 3aconeHue, 3acopeHue 1 CHUKeHYe IIOZOPOAUS 3eMelb YXYALIAeTC st ¥ Ka4eCTBO [IPo-
IYKTOB ITUTAHUSI, IPUYMHA KPOETCS B HE COBEPILIEHCTBOBAHUU CYLIECTBYOIINX 001IeCTBEHHBIX OTHOLIEHUH,
KOT'7Ia TMYHble NHTepeCH — [IoNy4eHue NpUObIIH [IpeobrasatoT Hax ob1ecTBeHHbIMY [5, 11, 12].

Kax orMedaeT AHTOHOB, IIOZ'bEM CETBCKOIO XO35MCTBA, BO3SMO>KEH TOJIBKO IIPU CO3UATENbHOM CUCTEMBI
3eMieiesIds, TOrZa Kak BO MHOTUX CIyYasix MMeeT MeCTO pa3pylIUTeabHasd CUCTeMa (HallpuMep, HapylleHue
paHee 0CBOEHHbIX CeBOOOOPOTOB U ITOCEB OLHUX U TeX >Ke KYIbTYP, B 0COOEHHOCTH 3ePHOBBIX, MHOT'O JIeT IO/ -
psz. JesTenbHOCTD YesloBeKa IIPOSIBILETC S He TOJIBKO B IIpoliecce ero TpyZAa, HO U BO Bcel ero >ku3HU. OcBoeHUe
MHOTOBEKOBOTO OIIBITA )KU3HU KPECTbSH, OTHOIIEHUE K YCTOSIM UX KU3HU, OIIBITY NP IIeCTBYIOIINX IIOKOIe-
HUH — 9T0 U ecTb puocodcKUil HalIpaBIeHHBIH B3I/ B OyayIiiee.

dunocods! crrpaBesIMBO [I0ArA0T, YTO Y€TO0BEK He IOKEeH CTAHOBUTHCS YKePTBOM OTHOLIEHUH CKIabl-
BaroIuxcs B obiectse. YenoBeuecKUi pasyM Criocob6eH BO3BBICUTECS HaZl 06CTOATENBCTBAMU, YTOOB! YBULETH
6nuskoe u oTnaneHHOoe Oynyiee. Mbl onaraem, 4To n3BecTHbIN dpunocod B. . BammayHuKOB ObLI He IIpaB
KOTZa AyMaJ, 4TO COLMaJUCTUYeCKHe 3eMeIbHble OTHOIIEHHUS UMEeIU UCKIIOUUTEIbHO HEraTUBHYIO OL[eHKY.
He nipaB oH U B TOM, UTO 3aMeHa COLUMAIUCTUYECKUX OTHOIIEHUN — PHIHOUHBIMU CAMOCTOATEIBHO U ONTU-
MaJIbHO OTPEryIupOBaTh 3eMeTIbHble OTHOILIeHUS 6e3 yuacTus rocyapcersa. [1o HalieMy MHEHUIO FOCYAAPCTBO
ZOJKHO COXPAHATH 32 OO0 KOHTPOJIb 32 UCIIONb30BAHUEM 3eMJIH, KK II0 ee IPIMOMY Ha3HAYeHUIO, TaK
U 110 IPUMEHSEMbIM TEXHOJIOIMYECKHM IIPOlleccaM.

[Ipodeccop Epiriosa Y. Y., aHanu3upys npobnembl pa3Butust epMepCcKUx X03sSHUCTB OTMeYaeT, YTO COBpe-
MeHHble depMepbl BIALEIOT IHUIIB YACTHIO COOCTBEHHBIX 3eMeJlb, & OOTIBIIYIO YaCTh apeHAYIOT. B mepByio ove-
pezb apeHAATOp 3aNHTEPECOBAH B COXPAHEHUH U TIOBbILIIEHUH [II0ZOPOANS COOCTBEHHBIX 3eMEIbHBIX YTORUH,
a apeHJyeMble 3eMJIM HaxXOAATCS Ha BTOPOM IlnaHe. ITo ee yke MHEHUIO COBPEMEHHBIM HayYHO-TeXHUIEeCKUN
[IpOTrpecc Co3JaeT YCIOBUS ANs LeicTBuil adpdexTa MacuITaba, To eCTh KOHIEHTPAL[UHU [IPOU3BOACTBA U POCTY
IIPOU3BOJUTENBHOCTH TPyZAa. JeMCTBUTENBHO, METIKUH U ladKe CpeJHUM ITPOM3BOAUTENh HE MOXKET KOHKYpH-
POBaTh C TEIUIMYHBIM KOMOMHATOM, CBUHOBOAYECKUM KOMIUIEKCOM U Tulledabpukoii [13, 14, 15, 13].

Mexzy TeM TMTaHTOMAHUS, OLINOKY B pa3MellleHUHU U TUKBUIALUY MEIKUX U CPeHUX [lepepabaThiBato-
LIMX [IPeAIPUATUH BeyT K 3HAYUTENBHBIM II0TEPSIM ChIPbs [IPY XPAHEHUH U ITepepaboTKU. YXOAAT B [IPOLILIOE
CenbCKUe TeKApHU, MacI0O0MHY, MOIOYHBIE 3aBOJBI, KOTOpble 00eCcIIeYBaLN KaueCTBEHHbIMU IPOAYKTaMU
[IUTaHUS MeCTHOe Hace/leHue. DKCIUIyaTalyst KPYIHbIX [lepepabaThIBAIOIINX CeTbCKOX03AHCTBE HHbIX [IPEATIPU -
ATUH Bcerga cBsizaHa ¢ IpobieMaMu yTUIN3ALUI OTXOLOB OCHOBHOTO [IPOU3BOACTBA (HABO3, [IOMET) U Apyrue
otxozbl. Cripoc Ha MPOAYKIIMIO MAJIbIX [lepepabaThIBAIOIINX IPEAIPUITUI B IPOTUBOBEC KPYITHEHIIINX TOIBKO
BO3pacTaeT. Hampumep, cIipoc Ha [OZCONHEYHOe MacIIo, BeipabaTsiBaeMoe B BapHeHCKOM paiioHe 04eHb BBICOK
Ha perluoHaJIbHOM pBIHKeE.
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ITIo muenuto A. T. [llaTanoBa nHTeHCHUKALNSL DKOHOMUKY, HAYKU U TEXHUKHU BeLeT K YCIOKHEHUIO
COLIMATIBHO-KOHOMUUECKUX U leMorpaduuecKyx cBsi3ed 1 OTHOLIeHU . JleiicTBUTeNbHO, GOpMUPOBAHLE
PBIHOYHBIX OTHOLIEHUH TOIBKO YCHUIMJIL MUTPALIAIO CEJIbCKOTO HaceNe€HUS B ropoa. Mexxzly TeM, B CelIbCKUX
CeMbSX ZI0 CUX IIOp YUCIIO leTell B 1,5—2 pas3a bosnblite, 4eM B ropoAckux. CefoBaTenbHO, 9TO yCUIUBAET COLIK-
QIBHYIO U JleMOorpadruecKyto HalIpsHKeHHOCTh B cTpaHe [7,1, 9].

Axaznemuk A. H. KalraHOB 0TMeYaeT, 4TO B Hallle BpeMs C IIoydeHeM HeoOX0A MO IPOAYKIINH UCKITIOUL-
TeJIbHO BAKHOE 3HaYeHHe IPUobpeTaeT 9KONIOrudeckas IpUposooXpaHHas AesiTeIbHOCTD YeI0Beka, 0COOeHHO
B 3eMyIefienuu. I1Io ero MHeHUI0, y4acTUBLIKECS 3a IIOCTeJHUE IO bl 3aCyLLIUBBIE SIBI€HUS CBSA3aHbl HE TOIBKO
C U3MEHEHUEM IIOTOJbl, CKOJIbKO C HEYMEJIOM, HEKOMIIETEHTHOM AeATe/IbHOCThIO Ha 3eMIIE.

BeTpoBas 1 BOZHAS 5PO3UY CUIbHO BBICYIIMBAIOT U 00€AHSIOT II0YBY IIUTATEbHBIMU BEIlleCTBAMU U TeM
CaMBIM YCHUTUBAIOT ZeHMCTBUS 3aCyX. [I04BOBEZbI OTMEYAIOT, YTO B KAKJIOM PerroHe CTPaHbl LOMKHBI OBITH
OCBOEHBI CBOM CUCTEMBI 3eMJIeZIe/IU. 30HATbHBIE CUCTEMBI 3€MJIEJIe/IUS JO/DKHBI CTPOUTHCS Ha OCHOBE TBOP-
YeCKUX IIPUHIUIIOB, TO CTh OBITH MHOIOBAPHUAHTHBIMU, BKIIOUATh AIbTePHATUBHbIE CIIOCOObI [IOBBIIIIEHIS
[IPOAYKTUBHOCTU arpOLeHO30B U [IOYBEHHOI'O II0ZOPOAHS. Takoil BEIOOP TO3BOJISLET CEIbXO3IIPOU3BOSUTELIM
[IPUMEHATh BAPUAHTHI B HanbOJIblIlell CTeeHH OTBeYalouX crenndrke UxX MOYBEHHBIX YCIOBUH, penbeda,
obecrieueHHOCTY BCEMU BUZAMU pecypcoB. [IoBbIIlIeHNe AfaIITUBHOCTY 3eMyIefeNnsI HaZlo paCCMATPUBATh, KaK
0b6s13aTeIbHOE YCIOBYIE POCTA €r0 HaZIeXKHOCTH U 9PpPeKTHBHOCTH.

[ToHsATHE «OH1ONIOrHN3aLHI» 3eMIeLeNNs SODKHO BKIIOYATh B cebs IocIefoBaTeIbHOe CoDMoieHIIe DKOTIO-
TMYECKOr0 COOTBETCTBUA. TO €CTh 3TO COOTBETCTBHE XapaKTEPU3YETCA KaK ZOCTHYKEHHE MaKCUMaJIbHO BO3MOXK-
HOM rapMOHUU MeXXIy KOHKPETHOM ITOYBOM U XapaKTepoM ee ucronb3oBanusd. H. d. Petimepc nomnaraet, 4To
MUPOBO33peHUe B 0071aCTH CeNBCKOTO XO3SHCTBA MEHAETCS 04€Hb MeJIEHHO 1 He3HAYUTENIbHO. DKCTEHCUBHOE
3eMJIefie/Ihe IOBCEMECTHO IIPUBOAUT K CHHIKEHUIO IJIOLOPOAUS U OIIyCThIHUBAHUA 3€MeJlb. VIHTeHCHBHOE 3eM-
Jefienyie BbI3bIBAET DKONOTMYeCKe IIPo6IeMbl, CBA3aHHBIE C 3arpsi3HeHeM [I0YBBI, BOJbI, BO3JyXa U KaueCTBa
Ce/IbCKOXO03AMCTBEHHOU NpoAyKLIuu [18].

ITo mHeHuto podeccopa Coxonosa U. A., 60onbInas yacTs IaX0THOrO GOHZA OABEP)KEeHA AHTPOIIOTeH-
HOMY 3arpsi3HEHUI0. P47l aBTOpPOB OTMEYaeT, YTO CUJIA IOYBO3ALIUTHON CUCTEMBI 3€MJIEZIE/IUS B TOM, UTO OHA
6a3upyercs Ha eCTeCTBEHHBIX 3aKOHAX U 3aKOHOMEPHOCTAX Iprpoxsl. Kak cuntaer H. E. BekapeBud, cenp-
CKOXO035HCTBEHHOE IIPOU3BOACTBO 6asupyeTcs U Ha UCIIONb30BAHNN IPUPOLHBIX IIPOLIECCOB, COEPIKALIINXCS
B II0YBE€, MUKPOOPTaHU3MOB, PAaCTEHHUH, T. €. COBOKYIIHOCTb B3AUMOZEHUCTBUS OPTaHU3MOB SABJIAIOLIUXCS CBO-
ero pozia CpeZCTBaMU [IPOU3BOACTBA. Bo3zelicTBIe Ha HUX YesloBeKa U BOSMOXKHOE yIIpaBieHue UMU TpebyeT
BHMMATEIBHOIO U IPOAYMAHHOI'O K HUM OTHOILIEHNS, OCHOBAaHHOI'O Ha IOHUMaHUU CJI0>KHBIX B3aUMOCBS3€H,
BBI3BAHHbIX CIIEIINPUKON UX IPUPOLEL.

ITo muenuto Peitmepca H. . B TeueHMe 20-cToNeTHS [TOTpebIeHNsI SHEPropecypcoB B pacyeTe Ha 1 KKAJ,
COZlepIKAILYIOCS B [TUIIle YBETUYHNBAETCS B 1000 pas. DTO KAKeTCs HEBEPOSTHBIM, HO IIpU 6osiee riryboKoM aHa-
nu3e 3TOT Te3UC NoATBepxKAaeTcs. OCHOBHOM TAIIOBOM CUIOM B Havyajle 20-CTONETUs ObUIN JIOIIAAN U BOJH,
a KOHI[y 20 BeKa MOIIHbIH HAbOp CenbCKOX03IMCTBEHHBIX OPYAUIL U3TOTABINBAIOTCS U3 MeTa/UIA I ZOOBIYU
PyZbl U BBIIIABKU METaJIIa, U3TOTOBIEHUE U KCIUIyaTallusd MAIlIKH [13, 12].

[Ipu M3rOTOBIEHUY MALIMH U3 METAJ/Ia Ha 3aBOZAaX TPATUThCSA OOMBIIIOE KOMNYECTBO dHepruu. Jis Toro,
4TOOBI IPUBECTH MALIIMHbL I MEXaHU3M B JefCTBIE He0OXOAUMbI dHepropecypcs! (6eH3uH, JU3TOILIMBO, Ias,
37eKTpoaHeprus). [JoaToMy fanbHelias paboTa 10 CO3LAHNI0 MALIMHEL JO/DKHA OBITh HAaIlpaBleHa Ha yMeHb-
IIIeHHe UX MaCChl IIPU COXPAHEHUH [I0/Ie3HON MOIIIHOCTH, COBMeleHue pabounx GyHxuuii. JJobsya u npous-
BOJZICTBO MUHEPAIbHBIX yA0OpeHU ToKe TpebyeT rpoMa/iHbIX SHEPropecypcoB. Bee 3TO OATBEPIKAET BBIBOAbL
Petimepca H. .

MHorue y4eHble Ha3bIBaIOT IIOYBY «KOXKEH 3eMJIM» 3alllUIIalollel ee OT BCeBO3MOXKHbIX HeraTUBHBIX BO3-
ZelCTBUI. B r1epByIo odepezb, I0YBa IPUHUMAET Ha CeOsl II0bI «Pa3THIbASLICTBA» 1 6eCX03siCTBEHHOM He-
arenpHOCTU. HanpuMep, >KUTeIN HEKOTOPBIX IIOCEIKOB >KAIYIOTCSA Ha [TOSBI€HNE B KOJIOALAX BOABI C 3aI1aXOM
HedTenpoxyKToB. TiaTenpHOe HCCIeLOBAHUE I0KA3bIBAIOT, YTO 20—30 JIeT Ha3as, ObuIH 6eCKOHTPOIBHO CIUTHI
HedrenpoaykTsl. He kBanudpuuupoBaHHOe BHECEHYe MUHEPAIbHBIX YIOOpEeHU I TOXe CII0COOHO HAPYIIUTh
[IpUPOAHOE PAaBHOBECUE, CO3LABABIIEECS B TEYEHUE ThICAYENETUI. TaM Ilie XpaHUINCh MUHEPalIbHbIE YAO-
OpeHus, ¥ repOULUIbI TOZ OTKPBITHIM HEOOM ITOYBA OTpaBIeHa Ha AeCATKH eT. To sxe camoe, MOXKHO CKa3aTh
0 TepPUTOPUSX, IIPUIETAOIINX K KPYITHBIM CBUHOKOMIUIEKCAM U nTuliepabpukam. Ha 3TuxX 3eMISIX IIpaKTH-
4eCKH He BO3MOYKHO BbIPAIIMBATh [I0JIHOLIEHHOE B IUII€BOM OTHOLIEHUH 3€PHO U OBOILIHBIE KYIbTYPHI.

Henpasa ckazaTs, 4To popMmupoBanue ¢prunocoPpcKux B3rnaf0B Ha ArPAPHYIO JesTebHOCTh 3aBeplileHa, IPU-
pozHble 06BEKThI KaK CAMOPETYIHPYIOL[as CHCTeMA HAXOAUTCS B IOCTOSHHOM PasBUTUU U ABIDKeHUU. [TogB-
JISI0TCSL HOBBIE COODOIIIEHNUS 06 0COOEHHOCTAX 3eMIEII0NIb30BAHMS B T€X MM UHbIX pErMOHAX, U3MeHeHue K-
MaTUYECKUX YCIOBUM, IOSBJI€HUEM HOBBIX TEXHUYECKUX CPEACTB U Apyroe. PasymeeTcs, 4TO UX BO3LENCTBUE
Ha [IpUPOAHble 00BEKTH TPebOyI0T HOBOrO usydeHus. Hu3aMeHHO SIBILeTCS TO, YTO 3eMJIS U BOZHBIE PeCypChl
[I0ZiBEPraloTCst [IobaIbHOMY aHTPOIIOTEHHOMY BO3/IEHCTBUIO, B PiZie CIyYaeB OHU yoKe He CII0COOHbI K caMo-
ounirenuto. CkazaHHOE 03HAYaeT, YTO IPUPOAHbIe 0OBEKTH JOCTUITIN TAKOTO KPUTUIECKOTO COCTOSHUSA, YTO
ZanbHeIee UTHOPUPOBAHUE SKOMIOIMYeCKUX 3aKOHOMEPHOCTEH MOXKeT [IPUBECTH K KaTacTpodam U TPYLHO
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[IpeACKa3yeMbIM IIOCIEACTBUAM. IIOCTOSHHO IPOUCXOAAIIE B MUPE IIPUPOAHBIE AHOMAJINU, IIPEAYIIPEXKIAIOT
HaC 0 rpossiieit kKaracTpode.

3emienonb3oBaHue B Poccurickon Pesepalinu cylecTBeHHO OTIMYaeTcs oT 3anagHon Esponsl u CIIIA.
Bo-nepBsix, Tepputopus Poccuu 6oibiiie 10608 CTpaHbl MUPA, a [0 [UIOIIAJU MALIHU HA OJHOTO KUTES,
MBI 3aHHMaeM BeZylliee MecTo B Mupe. [Ipu aToM 6osbliiast 4acTb MAIIHN COCPeLOTOYeHa B A3MATCKOM YacTH.
Ha Vpane u 3a YpanoMm NI0THOCTb HaceleHUs 3HAUUTENbHO HUKe EBponeiicKoi 94acTu. DTO TOBOPUT O TOM,
YTO AHTPOIIOreHHOe BO3ZEHCTBYE Ha 3eMebHble, BOAHBIE, IeCHbIe YTOAbS 34ech Hibke. Hazo yyecTs U TO 06-
CTOSTENbCTBO, YTO MHTEHCUBHBIM 3eMJIe/le/INeM 3LeCh He 3aHMMAaJIUCh 0 I1ePBOM I10JI0BUHBI IIPOIIIJIOTO BeKa.
3pelrHye OYBHI B OOJIBIIION Mepe COXPAHUIIK CBOIO CTPYKTYPY U €CTeCTBEHHOE IIOZOpoAUe. Bo-Bropsix, Poccrs
CTaJsIa OFHUM U3 BEZ[yLHUX DKCIIOPTEPOB MUHEPATbHBIX YA0OpeHUH 1 TepOULNLOB.

BriBoasl

TakuMm 06pa3oM, 5T0T $aKkTOp 06BEKTUBHO U CYOBEKTUBHO, CIIOCOOCTBYET TOMY, 4TO [104B5 CubUpH He Iie-
perpy»xeHbl BHeCEHHEM MUHEPAIbHbIX yLOOpeHU. B HEKOTOPHIX CeNbCKOX03SHCTBEHHBIX IPeAIPUITULX
[IaXOTHBIE 3eMJIM He UCIIONb3YIOT Oomee ABanuaTy neT. [JouBa ecTecTBeHHBIM 06pa3oM, 0cBOOGOAMIACE OT BHe-
CEeHHBIX paHee XUMUIECKUX 27IeMEHTOB COZEPIXKAIINKCS B MUHEPAIbHbIX YL0OpeHUIX. DTO I03BONIET BhIpa-
IMBATh HA STUX 3eMJISX DoJlee ONHOLEHHbIe U SKONOrMYeCcKy Oe30macHble IPOAYKTh! MUTaHUs. B-TpeThux,
B perroHax Ypasa Co3flaHbl COBpEMEHHbIE TlepepabaTHIBAOIIHE 3€PHO IPEATIPULTHSL, CIOCOOHbIE 06ECIIEYUTh
OTPe6HOCTH He TONbKO MECTHOTO HaceleH s, HO U [IOKPBITh 3aIIPOCH! B MyKe, KPYIle 1 MaKapOHHbIX U3JeIHUsIX
Ipyryie pervoHs! cTpansl. [IOTyYMIN HINPOKYIO N38BECTHOCTD, PACIIONoXKeHHbIe B YenabHHCKOM 06/1acTy, TaKye
npegnpustus kak OAO «Cutno», OO0 «Pecypce» -YBenka, AO « MAKPA».

Mpl [TonaraeMm, 4YTo 9TO HalrlpaBieHue AesiTelbHOCTH perrnoHansubix AITK ciefyeT moAzep)KuBath 1 pacipo-
CTPaHATh Ha Pyryie BUIbI ZESTEMbHOCTH, 9TO KACAeTCs BhIpabOTKe BapeHbst U3 MECTHbIX BUZIOB STOJ, IPOU3BOJ-
CTBO COKOB, 6€3aJIKOrOJIbHBIX HAITUTKOB, OBOIL[HBIX KOHCEPBOB, [PUO0B, pACIIMPEHHE ACCOPTUMEHT MOTOYHbBIX
U MSCHBIX IIPOAYKTOB. Hampumep, 60bIINM CIIPOCOM Ha YpaJie ONb3yeTcs KyMbIC, bapaHuHA, KOHUHA, MACO
ryceii 1 nHzeek. Jlasexo 3a [pefenaMy perroHa usBecTHa nopoza Kyprauckux ryceii, OTIMYAOIUXCS BBICO-
KMMU BKYCOBBIMU KaueCcTBaMU Msca. M3BecTeH 1 TOT $aKT, YTO B KOHIIE [TO3ANPOLIIOr0 ¥ HaYasIo IPOLUIOro
Beka 13 Kyprauckoii 061acTit 9KCIIOPTHPOBATIOCH CIMBOYHOE MACTIO B CTpaHbl EBpOIIbI.

BMmecTe ¢ TeM Mbl OTMeYaeM psifi HeraTUBHbIX SBIEHUH B UCIIONb30BAHUY IAXOTHBIX yroguil. Kpymnusie
arpoXONIUHTIH CIIELUANIU3UPYIOTCS Ha BHIPAIIMBAHUY OLHOTO ABYX TOBAPHBIX IPOAYyKTOB. Hanmpumep, ans
nTuiedabpuk, CBUHOKOMIITIEKCOB HY>KHO OO0JIbIIIOE KOMTUYEeCTBO KOMOUKOPMOB H3TOTABIMNBAEMbIX U3 MECTHOTO
cbIpbsi. OCHOBHBIM KOMIIOHEHTOM BBICTYIIAET $yparkHOe 3epPHO. ATPOXOJIAMHIY BRIPAIIMBAIOT €0 Ha IIOIMAAIX
M3MepSIeMbIX IECATKAMU THICSY FEKTap.

[ToTpeb6HOCTH B KOMOUKOPMAaX COXPAHSIOTCS, 1160 UMEIOT TeHAEHIUIO K YBeTIMUeHUIO BCe TOC/eAHIE TObl,
CJIeZ0BATENBHO, IO [I0CEBbI PYPaXKHBIX KYIBTYP TIOCTOSHHO HUCIIONb3YIOTCS OLHU U Te YKe 3eMeJIbHbIE YYaCTKH.
DTO 03HAYaeT, YTO C UX YPOIKAEM BBIHOCSTCS OFHU Te )Ke XMMHUYecKue d/eMeHThl U UX COeZUHeHUs HeobXo-
IVIMble IJIs IUTAHUS ZaHHBIX KYNbTyp. [loKa OTpuULlaTeIbHOe BIUSHIE He CHIBHO [IPOSBILETCS, T. K. UCIIOTb-
3yeTcs orpaHMYeHHOe BHECeHe MUHEPATIbHBIX YR0OpeHu . [IouBeHHOE paBHOBECKE MOXKET COXPAHSATHCS
ellje HECKOJIbKO JIeT. BHeceHMe 6OMBIINX 103 MUHEPAIbHBIX YEOOpe Ui 6e3 UccieZ0BaHNS XapaKTepa [0YBbI
MO>KET He JJaTh TAKOT'O pe3y/IbTaTa, Ha KOTOpble PaCCYUTHIBAIOT 3eMJIenob30oBaTeny. OTKas OT UCIIONb30BAHUS
ceBOOOOPOTOB [IPOTUBOPEUUT HAYYHO-TEXHUIECKOMY IIPOrPeCCy U BeZeT K Aerpafaliiy 3e MIH.

Takum 06pa3om, Mbl OTMeYaeM, 4TO GUIOCOPCKIE BITTISIbI HA arpapHOe TPOU3BOACTBO He BCETAa IPUHU-
MAIOTCS 32 OCHOBY 3KOJIIOTMYECKH OIIPaBLAHHOTO 3eMiefenys. CoBpeMeHHble BIaZenblibl 1aTudyHANN cTpe-
MSITCS U3BJI€YD U3 UCIIONB30BAHUS 3€MJIK MAaKCUMATbHBIN 3PPEKT B KPATKOCPOUHOM Ieproge. OHU He SKENAT
CYMTATHCS, YTO OTKA3 OT 3AKOHOB U IIPUEMOB 3eMJIEJIENIUS MOXKET IPUBECTH B CPEHE -U JOITOCPOUHOM ITEPU-
OZie CHIDKEeHUIO IVIOXOPOAUS 3eMelb, PACIIPOCTPAHeHUIO 3a607IeBaHUS PACTeHUH U HAPYIIIeHUIO IPUPOSHOTO
6ananca moussl. U faske BbIBOZA €0 13 060pOTa Ha IIPOJOKUTENBHBIN IEPUO,.

TakOBBI Ha HAIll B3IVISJ, COBpeMeHHble GUI0cOPCKUE MOAXObI K UCTTOIb30BAHUIO 3 M/IN 1 BOSHUKHOBEHUIO
BO3MO>KHBIX [IPOOIeM CO CHIKeHHEM KaueCTBa [IaXOTHBIX YTOAUI U CBI3AHHBIX C 3TUM yrpo3.
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AHHOMayuq. Heobxoammbim ycnosuem obecneueHmns I'IpO,CI.OBOI'IbCTBeHHOVI 6e30nacHoCTM aBNAETCS paunoHanbHOE UCMO/Ib30BaHUE 3e-
Me/lb, NPUTOAHbIX N4 BEAEHUA CENbCKOro x034icTBa. B cTaTthe PaCCMOTpPEHbLI peain3yemble B HACTOsLLEE BpEMA U B HEAABHEM NMpPOLIIOM
MEpbl MO BOBIEYEHUIO B XO34CTBEHHbIN 060p0T 336DOIJJEHHb1X 3€EMENb.

Katouesbie croea: Cenbxosyroabd, npoaoBO/IbCTBEHHAA 6e3OI'IaCHOCTb, LieNeBbIE€ MPOrpammbl, I'[paBOBOVI MEXAHN3M, UMNOPTO3aMELLEHNE

BBeznenue

dopmanusanus neaen, 3aKiad ¥ OCHOBHBIX HaIlPaBIeHUM IOCYAapCTBEHHON ITIOTUTUKU POCCUICKOrO roCy-
ZapcTBa B cdepe mpoz6e30macHOCTH Obla OCyLecTBIeHa ellle B 2010 I. IPU YTBEP)KAEeHUN COOTBETCTBYIOIIEH
JoxTpuHsI [1]. B ee Texy1ien pegakuuu 2020 . [2] (anee — JIOKTpUHA) Ha HEPALMOHATIBHOCTb B CEIbX033€MIIE-
[I0JIb30BAHUU (CHMDKEHUE INIOLOPOA U II0YB, HEUCIIONb30BAHME U JleTpaflalius 3€MeJlb) YKa3aHO KaK Ha IBHYIO
yrposy obecrnedeHn0 Npox6e30IacHOCTH, COOTBETCTBEHHO, HEOOXOAUMO PALlOHAIBHO UCIIONH30BATh BCE
[IPUTOJHbIE JIJIS CEBXO3IPOM3BOJCTBA 3€MJIU U BOBJIEYD B XO3AMCTBEHHbIN 000POT TaKue, KOTOPbIe 32 I10-
CllefHYe TOAbI [I0 PA3NUYHbIM IPUIMHAM OKa3alIUCh 3a6pouieHHBIMU. MeXAy TeM, IIOLaLb TAKUX YTOLUH
He [IPOCTO 3HAYMTeJIbHA U COCTABISET AeCITKU MUUIMOHOB I'a,, HO K BO3pacTaeT. Tak eciy B 1990-X — Hayaje
«HYJIeBBIX» [OZIOB OHA OBUIN IIOPAAKA 15 MJIH ra [3], TO K 2020 I. OHA yBeIUYUIACh IIOYTH BBOE — KO 32,7 MJIH I'a
(BipoueM, TocIeHue oAbl HaYaICs UX OllpeAeeHHbIH BO3BPaT B chepy cenpX03MpOU3BOACTBA, TAK B 2019 I.
UX [UIOL[a b ObIIa 33,1 MJTH I, a B 2018—37,9 MIIH I'a) [4, 5]. COOTBETCTBEHHO, JIS peaN3al 1Y BbIIIIEHA3BAHHBIX
IOKTPUHAJIBHBIX YCTAHOBOK UMEIOTCS OIIpeiesieHHbIe IIPeNITCTBUS. B 2021 1. demepanbHbim [IpaBUTEIHCTBOM
yTBep>KZieHa CIleljMalbHas TOCIIPOrpaMMa 10 BOBI€YEHUIO TAKUX YTOLUM B obopor (ganee — Tociporpamma) [6].

Llenblo faHHOM paboThI IBISETCS PACCMOTPETD, UTO [IPEIITCTBYET BO3BPATY B CENbX03IIPOU3BOCTBO paHee
BBIOBIBIIIMX U3 HETO YIOAUI 1 0603HAYUTh PUCKU IIPU peanusanuy [ocrporpaMmsl.

3azauu:

1) BBIIBUTH OCHOBHbIEe GaKTOPHI, IIPUBEAIINE K 320 PaCchIBAHUIO CEIbXO3YTOLMI;

2) OIIpesieINTh OCHOBAHUS U TIOPS/IOK BhISBIEHNUS 3a0POIIIeHHBIX YTOLUH U U3BATUS UX ¥ HEepaJUBbIX IIpa-
BOoOOIazaTeNne;

3) pacCMOTpETh e CTBEHHOCTD TPOrPAMMHbIX Mep B IaHHOU cdepe;

4) OTIpeJieIUTh OCHOBHbBIE PUCKU IIPU NIPEJCTOIIeN peasn3aluu [ocnporpaMmel.

MaTepuansl ¥ MEeTOZbI

B cTaThe Mcnonb30BaHbl OTYETHBIE JaHHBbIE MuHcenbxo3a Poccuu u PocpeeCTpa, 4 TaK>K€ Hay9IHbI€ TPY-
A BI I1O HccnezxyeMoﬁ TEMaTHUKeE (B T.4. €€ aBTOpa, KOTOprI7I AKTHUBHO Yy4aCTBOBAJ B paspa60TKe FocnporpaM—
MBI U IIPUBJIEKAJICA K DKCIIEPTU3E €€ KIIUEBLIX HO,ZIHpOI‘paMM). HpI/IMEHFNII/ICB a6CTpaKTHO—IIOI‘I/I‘{eCKI/II7I,
CpaBHUTENbHO-Treorpadudeckuii, rpadpudeckKuil ¥ CTATUCTUYECKUN METObL.

PesynbTaThl HCCTEOBAaHUS

1. [IpuuuHbl BEIOBITUS U3 arpapHOit cdepbl paHee OCBOEHHbIX 10 CEIbX03YTroAbs 3eMeNb pasnuyHsl. Ha-
IIpUMeP, B HEKOTOPHIX C€BEPHBIX PETHOHAX C yY€TOM U3MEHHUBIINXCSI DKOHOMUYECKUX YCIOBUM BeJleHUE
CeNbX03IIPOU3BOACTBA Ha OCBOEHHBIX ellle B COBETCKUII IEPUOJ, 3eMIIIX CTaI0 yObITOUHEIM (ceiiyac B CeBepo-
3amasHoOM deneparbHOM OKpyre 3a6pOIIeHHBIMU ABILIOTCS 59,6 % YrOZUH, B YparbckoM — 30,9 %, B lanb-
HEBOCTOYHOM — 25,0 %). B Ipyrux ciayyadx arpoxossucTBa IpOoAosDKas X031MCTBEHHYIO eATe/IbHOCTb U3-3a
TPyZAHOCTeH GUHAHCOBOTO XapaKTepa UCIIONB3YIOT He BCe paHee 3aKpeIIeHHble 33 HUMU [IOMa/H, a TUIIb
Haubosee WIoOPOAHbIE 3€MITH.

Emie ogHOM NPUYMHOM CTAJIO TO, YTO ME€PEKYIIINKAMU CKYIIAIOTCS CEJIbXO3YrOAbs B LieNIX UX JaIbHEeNIIeN
[epenpoAa Ky 3aCTPOMIIMKaM (B HaJeXk/le Ha CKOPYIO OTMEHY MHCTUTYTa KATeTOPUI 3€MeJIb U YIIPOILeHUS UX
[lepeBO/ia I10J, 3aCTPOMKY), MJIH JadXKe JIJId [TepeIIpofaku II0TOM, KOTZa LieHbI Ha 3€MJII0 BEIPACTYT (He UCIIONb3YS
UX B TeKyLIUU MOMEHT) [7].

2. ITpu aTOM HOpPMBI, ZOIYCKAWIINE IPUHYAUTENBHOE NIPEeKpallleHre [IpaB Ha HEHUCIIONb3yeMble yYacTKH,
COJZIEPKATCS B 3aKOHOJATENBCTBE YoKe C 1994 I. Ho B yCIO0BUAX NIPOU30IIEAIIEro B 1990-X IT. craga AIIK atu
HOPMbI ObUIN HEJIOCTATOUHO AEUCTBEHHDI, U Ia)Ke HE BIIOJIHE OTIPABIAHbI — U3-32 HU3KOM peHTabenpHoCTH ATTK
Y HU3KOT'O YPOBHS FOCIIOA/IEP>KKY He ObIIO BO3MOXKHOCTH UX 3$PeKTHBHOrO UCIIO0NIb30BAHMUS, KPOME TOTO LIIId
aJlafiTalys CeIbX03TOBAPOIIPOU3BOLUTENEN K HOBBIM — PPIHOYHBIM yCI0BUAM [8]. CUTyallus M3BMEHUIACH [IOCTIe
Havasa peanusanuu B 2006 I. ITHII «PazButue AITIK» (Bckope ero CMeHUIN FOCIIpOrPaMMbl pa3BUTHS CEIBCKOTO
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X03S1CTBA — ITepBast Ha 2008—2012 I'T. ¥ [TOCIeAYIOIIas — Ha 2013—2025 IT.). TakKe Ha TO, 4TO 3a6poIIleHHbIe yro-
Ibs JOTDKHBI OBITH BO3BpallieHbl B 000poT ykaszaHo B JIoKTprHe (Harboee SBHO — B HbIHEIIIHEH ee pefaKLun).

JlefiCTBYIOIIMI MeXaHK3M BOBIeYeHUS B 000pOT 3a0pOIeHHBIX YTOAUH [IPeyCMaTPUBAeT: 1) UX BBIIBIEHUE,
[TaBHBIM 00pa3oM, — IIpU roC3eMHAZ30pe; 2) IpeAIcatye IpaBoobiasaresio 3abpolieHHOro y4acTka Bo306-
HOBUTb €0 UCIIONIb30BAHLE U HATIOXKeHMe Ha Hero a/MUHUCTPATUBHOrO wTpada; 3) U3BIATHE TAKOTO yIacTKa
U BBICTABJIEHUE €r0 Ha TOPI'U; 4) IPEJOCTABIEHUE 3TOTO YIaCTKa I10 Pe3yabTaTaM TOPrOB HOBOMY XO3SAKHY.

OZHaKO BIIJIOTH JI0 2016 . 5TOMY MeXaHH3MY ObLI CBOMCTBEHEH PAZ HEZOCTATKOB: CPOK, L0 UCTEUEeHHUS KO-
TOPOTO 3TOT MEXAHU3M He [IPUMEeHSIICS, ObU1 He0OO0CHOBAHHO OOMBLINM (5 JIET [I0CTIe IPUOOPETeHUS YIaCTKa);
OTpaHUYEHUS BO3MOXKHOCTEN JO>KHOCTHBIX JINL FOC3EMHaZ30Pa IIPOBECTH BHEIUIAHOBYIO IPOBEPKY UCIIOb-
30BaHUS y4acTKa; HEPELIEHHOCTh BOIIPOCA O CTAPTOBOM Li€HE BbICTABIIEMOr0 Ha TOPI'Y U3BATOTO y9acTKa — KTO
(CyZ, OpraH BIacTH, IPeXXHUI X031 H) U KaK JOJDKEH ee OIIpeLeiTh; HeolpeAeleHHOCTh IOPUANYECKOH CYAbObI
H3BSATOrO YYACTKA, EC/IN ero HUKTO He KYIUT Ha TOprax; $pakT HeUCIONb30BaHUS YIACTKA ONpeLesyIcs [IpU-
MEHUTENBHO K YIOJbSAM B €r0 COCTaBe, TOTAA KaK HU B perucTpalinoHHbIX (ET'PII), HY B yueTHBIX JOKYMEHTAX
(I'KH) yrozbs He OTpakaluch, U Ip.

[ToaTOMY K 2016 I., KOTZia OCTPO BCTasla 33[ada UMIIOpTO3aMelieHus B chepe IPOLOBONBCTBUSL, JOIIONHMU -
TeJIbHYI0 AKTYaJIbHOCTh IPHOOPEIo COBEPIIIEHCTBOBAHME YKA3AHHOTO MEXaH13Ma, [I03BOISIOIIEro BO3BPATUTD
B X03S1CTBEHHBII 060pOT 3a6pOIlIeHHbIE CebX03yrofbs. Ha aTo ObIT HallpaB/IeH ClIelNanbHbII 3aKOH, OIITH-
MU3HPOBABLINNI 5TOT MEXaHU3M [9].

Tax>xe BMeCTO [IPeXXHUX MATOIPHMEHUMBIX Ha [IPAaKTHKe [IpaBUTENIBCTBOM B 2020 I. HAKOHEI[-TO ObUIN
yTBep)KIeHbl HOBble, DoJlee IeTalu3upOBaHHbIe IPU3HAKY HEHUCIIONb30BAHUS 3eMeb [10] (B MpeXXHUX IIpa-
BHJIAX OCHOBAHUS [UIS [IPUMEHEeHUs JAHHOTO MeXaHU3Ma ObUIN «IIPUBSI3aHbI» K COCTABY 3eMEIbHOTO YUacTKa
I10 YrOZBSM — ITAIIIHS, KOPMOBbIE yIOABS U T.I1., TOIZA KaK GpUKCAIIUY TAKOIO COCTABA yyKe HECKOJIbKO AeCSTHIeTUH
He OCyILIeCTBIseTCsl, HA060pOT, — 0OIINIT TPOBOAUTCS KypC Ha YHUPUKALINIO PETUCTPALiY BCeX BULOB HeZBU-
>KMMOCTHU — «ONTUMaJbHOCTb» U IPAaBUJIBHOCTb 3TOTO Kypca — OTAe/NbHas TeMa). To ecTb IPaBOBOM MEXaHU3M
OTHOCUTEJILHO YCOBEPILIEHCTBOBAH.

3. Ho B jomonHeHye K 9TOMy MeXaHU3MY HY>XHbI 60Jlee KOMITTIEKCHbIe pellleHus, YBSI3aHHbIe [10 3aa4aM,
pecypcam U CpoKaMm KX ocyiiectsreHus. [IoaToMy o opyderuto [IpaBuTenscTBa 6bi1a paspaboTaHa creruans-
Has roCcIIporpaMma 1o TAKOMY BOBJIEYEHMUIO, & TAK)KE U I10 pa3BUTUIO MEIIMOPallMU B CTpaHe. 3aleiCTBOBAHHUE
B IAHHOM CJIy4ae IpOrpaMMHbIX MHCTPYMEHTOB BIIO/IHE onlpaBAaHHO, BeAb PIIII (B mociefHME FOABI — FOCIIPO-
IPaMMBI) CTanK OTPaOOTAHHBIM MEXaHM3MOM peannsanny Haubonee BaXKHbIX AJIS FOCYLAPCTBA [IPOEKTOB B Ca-
MBIX pasnuyHbix chepax. U ¢ 2014 r. peanusossiBanacsk PIII o Bompocam Menropauuu [11], B paMKax KOTOPOH
[IPOBOAUJIUCE KyIbTypTeXHUUECKHE MEPOIIPULTHSL, CIIOCOOCTBOBABIIIVE BOBIEUEHUIO B 060POT 3a0pOLIIeHHBIX
yrozuii (puc. 1). Ho ¢ 2018 r. ykazannas ®IIII Bora Kak IOAIPOrpaMMa B «O0IBIIIYIO» FTOCIIPOrPAMMY Pa3BUTHS
CE/IbCKOTO XO3SIMCTBa Ha 2013-2025 IT., ¥ TaKas yTpaTa «CaMOCTOSTeIbHOCTU» IIPUBeJIa K CHUXKEHUIO TEMIIOB
paboT 110 BOBIEUEHUIO (FarKe IIIAHOBBIX [TOKA3aTesel).

250
200
150

100

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Puc. 1. BoBneuenue B 060pOT BHIOBBUIUX CENbCKOXO3SIUCTBEHHB X YITOAUUN COTNIACHO NIPOrpaMMaM,
NeMCTBOBABIIMUM JO 2021 r. [11, 12] (B ThiC. Ta; CTONAOIBl — <1>a1<T, rpacbux — INnaH)

[IpuHsTHe YXe HOBOH — ClIelnaNbHOM [0CIIporpaMMB! [6], pacCYMTaHHOM L0 2031 I. [I03BOJIUT BOBJIEYH B 060-
POT 13,2 MJIH ra 3abpOlleHHBIX yrofguil. Peanusanus 3To# [0CIIporpaMMBl SBJISETCSA IIPSIMbIM BbIITOTHEHUEM
YCTaHOBOK JIOKTPUHBI, KaK B YaCTH PACIIMPEHU [IIOIIAU 3€MeJIb CEJIbXO3HA3HAYEHU, TAaK U B YaCTH BOCCTa-
HOBJIEHUS MEIMOPATUBHBIX CUCTEM U COOPYXKEHUM.

4. K OCHOBHBIM pHCKaM IIpU IPeJCTOALIeN peannsannu [ocliporpaMMBl CIefyeT OTHECTH PUCKU:

— HeIOJIHOTO HeBBISBIEHUS BCEX CTONb 3HAUMTENBHBIX ILIOIIAZEl 3a0pOLIeHHbIX 3eMellb, U3-3a OTCYT-
CTBUS JOCTOBEpHOM NHPOPMALIUY O 3eMJISIX CeNIbX03Ha3HAYEeHUS U X IIPaBO06IazaTensx [13]; I09TOMY Haps-
Iy ¢ zanHbiMu ET'PH Hy»HO pasBUBATh «CBOIO» BEJOMCTBEHHYI0 HHPOpMALMOHHYI0 6asy (Harpumep, Ha oc-
HOBe pa3paboTok PoccenpxosHazzopa — «JleMeTpar);

— CBsI3aHHbIE CO CTI0XKHOCTBIO CyZeGHBIX IIpOLeayp IIPY U3BATUY 3a0pOLIeHHBIX 3eMeb. Tak, aHaIU3 CyLb-
651 CymeOHbIX MCKOB MyHULIUIIAIUTETOB B OTHOLIEHUN HEBOCTPeOOBAHHBIX 3eMeJIbHbIX JOIel, TOKa3al U3 HUX
BCEro JIUIIb [I0I0BMHA OblNa yAOBIETBOPEHA [14]; TO9TOMY TaKUe UCKU LODKHBI OBITH XOPOILIO IIOATOTOBIEHbI
(OTBETYMKOM B OTIMYKE OT CUTyallUH C TOJIIMH, 34eCh OYAyT IOPUANYECKH «II0OAKOBAHHBIE» OIIIOHEHTSHI C CUJIb-
HOY IIPaBOBOI [TOAEP>KKOI); BO3MOXKHO, 3Ty paboTy Jyuliie TOPYYUTh CIIeLUANN3POBAHHON OPraHN3alim);
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— CBf3aHHBIE C IOMCKOM JJIs paHee 3ab6pOIIeHHBIX YTOAUM TAKUX HOBBIX X035€B, KOTOpbIe He ZOMYCTAT
[IOBTOPHOTO 3a0pachiBaHUS STUX 3eMeslb U FOTOBBl MHBECTUPOBATH B UX yIydllleHue; 34ech moTpedyercs:
1) BBOZUTH 0COOBIE IbIOTHBIE HATOTOBbIE PEXXHMBI /IS OCBAMBAIOIINX paHee 3a0pOIlIeHHbIE YTObS; 2) 3aKY-
IaTh Ha [lepBOe BpeMs y HUX YacTb IIPOU3BEIeHHOM MPOAYKINY; 3) peali30BaTh KOMIITIEKC Mep aHTUMOHO-
IIOJIHOT'O XapaKTepa Ha JIOKAJIbHbBIX 3eMeJIbHBIX PIHKAX; 4) YIPOIEHHOTO U3BATHS YIaCTKOB C «<HEXOPOIIe»
HcTOpHel (paHee MyCTOBABIIIKX); 5) HAKOHEL!, IeKPUMUHAIU3NPOBATE chepy IlepepacipeseieHus 3eMau[15].

Bce oxapakTepr30BaHHbIE BblIIle CII0COObI YMEHBIIIEHUS PUCKOB IIOTPe6YIOT UX 3aKpeIIeHus] B HOpMax 3a-
KOHOZIaTeNbCTBa. KpoMe TOro, OCHOBHBIM UHCTPYMEHTOM MHUHUMU3ALIUU BCEX 3TUX PUCKOB CJIefyeT IPU3HATh
COBepIIIeHCTBOBAHYE MHCTUTYTA 3eMIIEYCTPOICTBA. Besib COOTBeTCTBYOIIME 0OCIe0BAHUS 1 MHBEHTAPU3ALIUY,
IIpefBapsIoIire [IPOeKTHbIe HApabOoTKY 3eMJIeyCTPOUTeNEH, II03BOIAT [TONIYYUTh He0OX0AUMYI0 NHPOPMALIHIO
0 COCTOSIHUY 3eMeJib; CyAeOHbIe TSXKOB! IPY HEOOXOANMOCTU OYAYT MOAKpeIIeHbl MaTepUalaMu 3eMIEYCTPO-
UTeNbHBIX DKCIIEPTH3; Ha OCHOBAHUY 3€MIEYCTPOUTEIbHBIX IPOEKTOB [10 PEOCBOEHUIO OPOIIIEHHbIX 3eMelb,
YBSI3aHHbIX C IIPUTOZHOCTBIO 3eMelb, 3AIIPOCAMU PHIHKA, TOTUCTUKOMN U ApyruMu GaKTOpaMH, yIUThIBAEMbIMU
(c6amaHCHUPOBAHHBIMH) IIPU 3€MJIEYCTPOMCTBE, HE TONBKO YIIPOCTUTCS [IOUCK HOBBIX IIpaBoobnasaTenei ajs
TaKUX 3eMeJlb, HO 1 OyZieT OpraHHM30BaHO UX pallOHAIBHOE UCII0NB30BaHUe. B CBOIO ouepess 3eMIeyCTpOHCTBO
TAaK)Ke Hy>KJaeTcs B OOHOBIIEHUHU ero IIPaBoBoii 6a3kl [16;17].

BriBoasl

BO3HUKINIK B [IOCTCOBETCKOM Poccu rporjecc BbIOBITUS paHee OCBOEHHbIX CEIbXO3YTOLUIL U3 arpapHoii ce-
PBI B GOTBILIMHCTBe CIy4aeB (ceBepHble U JIanbHeBOCTOYHbIE pErrOHb) HOCUT HeraTHBHBIN XapaKTep U He COOTBET-
CTBYeT CTpaTernyecKUM NHTepecaM 1o 0becriedeHIIo IPORXOBOIBCTBEHHOM 6e30macHOCTH. JJis ero [peosoeHus
[IpeANPUHUMAINCH PA3IMUHbIE MEPDI, B T. Y. 3aKOHOAATEILHOI'O XapaKTepa, HO K CYILeCTBEHHLIM U3MEHEHUAM
OHM He IIpUBeU. B HacTos1ee BpeMs HadaTa pean3alus ClleMajlbHOM FOCIIPOrpaMMBI 10 JAHHOMY BOIIPOCY.
OHa BIIOJIHE MOXKET I1ePe/IOMUTh HETaTUBHYIO TeHAEHIIHIO U BO3BPATUTD B arapHyto cpepy Horee 10 Mt ra. OxHa-
KO €e peasin3alys TAaK)Ke COTPSHKEHA C OTIpeeIeHHBIMU PUCKAMMU, CIIOCOOBI MUHUMUBAIMY KOTOPBIX U3JI0XKEHbI
B JaHHOM cTaThe. OZHUM U3 9THX CII0COOOB SIBISETCS pa3BUTHE 3eMIEYCTPOHCTBA 1 €r0 [IPABOBOI 6a3kbl.
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17. CoBpeMeHHbIe TPOGIeMBI ¥ AKTYaIbHble HAIIPABIEHUS PA3BUTUS 36 MIEYCTPOICTBA U KaAACTpoB: MoHorpadus. / [Tog pex.
Boromaszosa C. B., Yypcuna A. 1., Tanuynnuna A. A. — Ilensa: PYO IITAY, 2019. — 185 c.
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3KCNNUKALLMA KATETOPUIN CPEAbLI OBUTAHUS OXOTHUYbUX PECYPCOB
B OPEHBYPICKOW OBJIACTU

O. A. NaBpaHckas, I. T. bBactaesa

OpeHbyprckuii rocyaapcTBeHHbIN arpapHblii yHuBepcuteT, OpeHbypr, Poccus. E-mail: romashkaoa@rambler.ru

AHHomayug. B cTaTbe NpUBOASATCS CBEAEHMSA O CTPYKTYPHBIX 31EMEHTaX Cpebl 06UTaHNS OXOTHUUYBUX XMBOTHbIX Ha TeppuTopumn OpeH-
6yprckoit 06aacTi. [1poBoOANTCS aHaNN3 U SKCMMKALMA KaTeropuin Cpeabl 06uTaHma.

Katouegbie croea: akcnavkaLms, Kateropusa cpeabl O6VITaHl/15?I, npmnpoaono/ib3oBaHNE, OXOTHNYbN XXMBOTHbIE.

BBeznenue

Openbyprckas 061acTb UMeeT [IpenMyLeCTBeHHOe PACIIoOKeH e B 30He CTellel Halllell CTpaHsl, I7e, IIpU
JIECHCTOCTH 4,6 % IIOLIAE JIECOB COCTABIAET BCEro 709,3 Thic.ra. OXOTHUYbE X03s1#1cTBO OpeHbyprckoi obnactu
ABJISETCS TPALULMOHHON GOPMOI IPUPOLOIIONIb30BAHUSL, CETOLHS YoKe U aKTHBHaA GopMa X035CTBEHHOU
JlesITeJIbHOCTY Ha 5TOH TEPPUTOPUU.

Lenp — aKTyanu3upoBaTh IpobIeMbl, CBI3aHHbIE C 0COOEHHOCTAMH BeJleHNS OXOTHUYbETO XO3SICTBA B yC-
JIOBUSX JIECOCTEIIN U CTeIN, METOLUKO IIPOBeLeHUsI MOHUTOPUHIA OXOTHUYbeH payHbl, OLleHKY KauecTBa
cpezbl OOUTAHUS OCTAIOTCA OTKPBITHIMU U CIIOPHBIMU HA CETOAHSIIHUN JIEHb.

3azaua — BBIIBUTD CIIOCOOD! TOBBIIIIEHNS KAUeCTBA OXOTYTOAUI U yBeIUYeHUSI UX eMKOCTH.

O611as nI0Iazb TePPUTOPUIL 06IACTH, OTBEIeHHBIX AT [jeJlel NCII0Nb30BAHUS OXOTHUYBUX PECYPCOB,
COCTaBJIsSIeT Ha CETOJHS 12260521 TEKTAP, U3 HUX 11981544 reKTapa SIBIIIOTCI CPefioi OOUTAHUSI OXOTHUIBUX
peCypcoB, 278977 F€KTapOB — HEIIPUTOJHBI /IS BeAeHUI OXOTHUYBErO XO35UCTBA, 3TO IPUMEPHO 3 %.

Ob11iee pacripefiesieHye IIIOMALH, 3aHIMaeMbIMU OXOTHUYBUMU X03SHCTBAMU, CKIA/[BIBAETCS C/IEAYIOLIIM
06pa3oM: OTKpBIThIE [IOIEBble YTOAbS 3aHUMAIOT 73,44 %, IIOL[A/b IECHBIX YTOAU 3aHUMaeMbIX COCTaBUIIA
6,43 % 11 HeOOIBbIIIAS YaCTh IIPUXOAUTCS Ha BOAHBLIE yIObS — 20,14 %[5].

Pa3HooOpa3sHble 1 HEOZHOPOLHBIE II0 COCTABY OXOTHUYBY YIOABS U PECypPChl XapakTepHbl A7 OpeHOyprekoi
obnactu. B HacToslee BpeMs Ha TEPPUTOPUU 0OJIACTHU 3APErUCTPUPOBAHO 130 OXOTIIONB30BATENSI, KOTOPbIE
OCYLLECTBIIAIOT CBOIO 1€ TE/IbHOCTb HA OCHOBAHU U ITOJIyY€HHBIX UMU JOITOCPOYHBIX TULEH3UH Ha [10/Ib30BAHNE
006BEKTaMU )KUBOTHOT'O MUPA, OTHECEHHBIMU K OOBEKTAM OXOThI U CPEJ(bl UX OOUTAHUS, & TAK)KE 3aAKTIOUEHHBIX
OXOTXO3SMCTBEHHBIX COTTIALIEHUU U 70 THICSY 3aPETUCTPUPOBAHHBIX OXOTHHUKOB [1].

KoMmrnexcHas kauecTBeHHAs OLjeHKa 3JIeMEHTOB Cpefibl 0OUTaHNS OXOTHUYBUX PECYPCOB HA TEPPUTOPUU
Openbyprckoit obnacTu BKI0Yana B cebs onpeneneHre CTPYKTYPbl, COCTaBa U IJIOIMIAAN IEMEHTOB CpeJibl
06UTaHUA OXOTHUYBHX PECYPCOB I10 OCHOBHBIM KaT€IOPUSIM OTKPbIThIE U 3AKPbIThIE YTOAbS[2].

B Openbyprckoit 061acTy peanusanis KOMITIEKCHON KaueCTBEHHOM OlleHKY (DOHUTHPOBKY) 21€MEHTOB
CpeZbl 0OUTAHUSA OXOTPeCypCoB Obla BhIIIONHEHA B pa3pe3e MyHUIIUITAIBHBIX PAOHOB 10 BUJAM OXOTHHUYBUX
pecypcoB. YKazaHHas BBIILIE OLL€HKA BBIIIOJIHEHA B OTHOIIEHNY TAKUX BUZOB OXOTHUYBUX PECYPCOB, UMEIOIIUX
Ha TeppUTOpuH 0612CTH 0COO0E BaXKHOE OXOTXO3SIUCTBEHHOE 3HaueHue — 10ch (Alcesalces), kabau (Susscrofa),
cubupckas xocyns (Capreolus pygargus), sasi-pycak (Lepus europaeus).

MaTepuansl U MEeTOZbI

B cooTBeTCTBUY C MONOXKEHUIMU IIpUKasza MUHIpUpoas!l Poccuu oT 31.08. 2010 N° 335 Obl1a oInpezeaeHa
CTPYKTypa, COCTaB, IIOLa/b SIeMEHTOB Cpefibl 0OHUTaHNS OXOTPEeCypCcoB Ha Tepputopuu OpeHbyprekoii obma-
CTH, 411 4€ro 6bIJII/I HCII0/Ib30BaHBI JAaHHBIE AUCTAHIVOHHOI'O 30HAVPOBAHUA 3€MHI/I, TaKCallMOHHBIE OIIMCaHN I,
a TaK>K€ ITPOBEACHBI HATYyPHbI€ UCCIENOBAHUA.

JuamnasoH reorpadpuuecKrx aneMeHTOB GprIopsl OTparkaeT obiiee nonoxeHue OpeHOyprekoit obmactu, Ko-
TOpasl pacIoNoXKeHa Ha CThIKe BocTouHO-EBpOmneicKol paBHUHBI U YPaIbCKOM FOPHOU CTPaHbl, M HAKJIAZAbIBAET
CBOeOOpa3HBIil OTIIEYATOK Ha ee GOPMUPOBAHUHU.

Kateropuu cpezpl oburanus, npucyiye ais reppuropuu OpeHOyprckoit 061acTu ciefyolre — 1ecHble
Iomanu, 6OIIOTa, JIYyT'OBO-CTEIIHbI€ KOMIIJIEKCHI, CeNbX03SIUCTBEHHbBIE yrozaps, BHyTp€HHMNE BOJHbIE O6”beKTI>I,
IIOMMeHHbIEe KOMIIJIEKCHI, 6epeFOBbIe KOMIIJIEKCHI, HEIIPDUTOAHBbIE U1 BEAEHU A OXOTHUYLETO XO3IMCTBA Tep-
PUTOpUU.

Pesynyra'rm HCCIea0BaHUs

Cper/I KJIaCCOB CpeJbl 00UTaHUA OXOTHUYBUX pecypcoB MO>XHO BbIACIIUTDH XBOI:IHBIG, MEJIKOJIMCTBCHHBIC
1 IV POKOJIMCTBEHHDbIE HACAKACHN, Ppa3HOIIOPOAHBIE JIECHBIE KYJ/IBTYDbl, TPABSHbIE CTALIMU, TYTOBO-CTEIIHbIE
KOMIIJIEKCHI, CebX03SIMCTBEHHbIE yrozbs, BHyTp€HHNE BOAHbBIE O6’LCKTLI, K KOTOPBIM MO>XHO OTHECTU — MaJIbl€
BOZOTOKHU, UCKYCCTBEHHbIE BOJOXPaHUINIA, O3€pa, IIPYAbI, oM MeHHbIe KOMILIEKCHI C HpeO6JIa,lIaHI/IEM Jjieca,
racieca 6oree 80 %, IOV MeHHble KOMITJIEKCHI C JOMHUHHPOBAHHUEM TpaBSIHPICTOIZ PaCTUTEIBbHOCTH, BCTpEYae-
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MOCTB JIECHBIX HACOKEHUH U KyCTAPHUKOB JI0 20 %, GeperoBsie KOMIUIEKChI BHYTPEHHUX BOLHBIX 0OBEKTOB,
IIpOMBIIITIEHHBIE U PyZepabHble KOMIUIEKCHI, HacelIeHHble IIyHKTHI U JIp.).

Bce nepeuricieHHble KATETOPUU Cpelibl 0OUTAHUS UMEIOT DOJIbIlIOe 3HAUEHUE TIPU IPOBEJEHUU OLIEHKU
KayecTBa Cpefbl OOUTAHNS, UX PEMU3HOCTHU, yCTAaHOBIEHE KOPMOBBIX YTOAUH 110 KOHKPETHBIM BHAM OXOT-
dayns! u MHOTHe Apyrue GaKTOPSI, IeXKallre B OCHOBe OOHUTUPOBKU[3].

CornacHO IpOBeAEeHHBIM UCCTIeL0BAHNUIM Hauboblllee pacIpocTpaHeHe UMEIOT IyIOBO-CTeNHbIEe KOM-
IUIEKChI, COCTABJAIOIINE TOPSAAIKA53,7 % OT 0OLEel IPUTOAHOM 111 OOUTAHUS IIIOMIAAN U CETbCKOXO3SUCTBEH-
HbI€ YIOZbS BCEX BUNOB Ha3HAUCHUS — 34,1 %.

B cTpyKType necHbIX HacOKAeHUM 0c0b60e MeCTO 3aHUMAIOT MeKONUCTBEHHbIE Jleca, Ha L0 KOTOPBIX
[IPUXOZUTCS MOPsSAKa 3,1 %, a IIOMMEHHbIe KOMIIJIEKChI COCTABIISIOT OKOJIO 4,4 %. JlOJd IIoIafel, Ipuxo/s-
mascs Ha 60710Ta B 06/1aCTU KpaliHe HesHAYUTeNbHA U COCTABISIeTO,1 % ee TeppUTOpUH. BHyTpeHHME BOAHBIE
0OBEKTHI COCTABIISIOT MeHee 1 % TeEpPUTOpUU 001aCTH, A 2,3 % TEPPUTOPUU IPUXOAUTCS HA HETTPUTOJHbIE IS
BeZleHHUsI OXOTHUYbEro XO3UCTBA TePPUTOPHUU.

Karteropus necHow cpeibl 0OOUTAHUS, 10 KJIACCAM WIM TUIIAM JI€CHBIX HACAKAEHUH I OXOTHUYBUX pe-
CypCOB IIpeZicTaB/leHa XBOMHbIE HACAKEHMUS, MEIKONUCTBEHHbIE, UMEIOT JOMUHUPYIOIIlee paclpocTpaHeHUe,
ZUISL IIUPOKONUCTBEHHBIX JIECOB, XapaKTEPHO KOJIOYHOE U IOMMEHHOe paclpocTpaHeHuUe, TeCHbIe KYIbTYpbl,
IoJIe3al M THBIE JIECHbIE TI0I0CHI IPEUMYIIeCTBEHHO IMCTBEHHbIX IPEBECHBIX IIOPOJ 3TO Te KaTeropuu JTeCHOU
cpeznbl 0OMTaHUS, [T0 KJIACCAM MM TUIIAM JIeCHBIX HACOKAEHUH I OXOTHUYBUX pecypcoB (Puc. 1).
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Puc. 1. Kmaccol cpensl oOMTaHUS OXOTHUYBUX PECypPCOB IECHON KaTeropuu yroguii, ra

Jlns necHoro GoHza N3ydaeMOH TEPPUTOPUY XapaKTepHO IIpeobrafaHue HaCaKAeHUN MATKOIUCTBEHHBIX
JIpeBeCHBIX IIOPOZ — 53,3 % B TOM UYHCJIe I10 IOPOZaM: TOIIOJIeBble — 15,1 %, OCHOBbIE — 11,9 %, TUIIOBbIE — 11,7 %,
6epesoBbie — 11,3 %, UBOBBIE — 2,0 % U YEPHOOIBXOBbIE — 1,4 %3TO OCHOBA IIUTAHUSI Y)KUBOTHBIX J€HAPOPAroB.

37,5 % mnoazu secHoro Gpoxxa OpeHOYprckoit 061acTy 3aHUMAIOT HaCKIEHNS TBEPLONIUCTBEHHBIX Jpe-
BECHBIX TI0POJ, B TOM YUCIIe: 1y0 HU3KOCTBONBHBIM — 22,4 %, fyDa ueperyaroro — 1,5 %, B3 MeNIKOIHUCTBEH-
HBIN — 5,7 %, KJIeH ICeHeNNCTHBIN — 5,1 %, IceHb 3eJIeHbIH — 2,8 %.

Ha xBoliHbIe HaCOKIEHUS IPUXOAUTCS TIOPSIAKA 9,2 %, B TOM YMCIIE HACAKAEHUS ¢ IpeobraiaHueM co-
CHbI OOBIKHOBEHHOM — 9,1 %, TUCTBEHHUIBI CUOUPCKOM — 0,08 %, Ha €10Bble HACAKAEHUS IIPUXOIUTCS JIUILb
0,02 %.YCTaHOBJIEHO, UTO 32 [TOC/IEJHUE TObI IIIOIa/b XBOMHBIX HACAKAEHUM YBEIUYMIACh Ha 7,6 ThIC. Fa U Ha
3,5 TBIC. I'a yBEIUYMIACH IIJIOIAb MATKOIMCTBEHHBIX HACOKIEHUH [1].

Ha 1,7 ThIC. ra IpOM30LLIIO YMeHbllIeHHe TIOALH TBePAOIUCTBEHHIX HACLKIEHUHN, YTO MOXKHO 00b-
SCHUTDb B OCHOBHOM C rubesbio [yOOBBIX HacaXKAEeHUN. B eproy ¢ 1992 rofa 1o Hacroslee BpeMs IJIo-
1aZb ZyOpaB [OABEPIIaCh COKPAILIEHUIO Ha 4,2 THIC. T'a, YTO Ha IIPSIMYIO BIUsET Ha U3MeHeHe B COCTOSHUU
YMCIEeHHOCTH KabaHoB. JloMUHUpYIOLee [T0I0XKeHe UMEeIOT IyrOBO-CTeIIHble KOMIITEKCHI, IPAKTUYeCKH
IIOBCEMECTHO OHU IIPEBBIIIAIOT 40 %, UCKIIOUEHHUEM SABASIOTCS TaKMe MyHUIIUIIAIbHble PaliOHbl Kak By-
synykckuil, Mnexckuit, OkTa6pbckuit, Caxmapckuil, Capakralickuil, TIonbraHCKUH. B BblllleyKasaHHBIX
paifoHax JTyroBO-CTeIHble KOMIUIEKCHI 3aHUMAIOT MeHee 40 %, HO [IPeBbILIAIOT 30 % TeppUTOpUH 061acTH.
B lombapoBckom, IlepBomarickoM U SICHEHCKOM palioHax IIIOIaAb TyTOBO-CTEHbIX KOMIIIEKCOB [IPEBbI-
11aetT 70 % TeppUTOpUY. 3HAYNUTENbHbIE IIOMAAU CTenHON OpeHOyprckoi 061acT 3aHUMAIOT CebCKO-
X03s1CTBeHHbIe yrogbs — 6osee 30 %. BonmoTa HMEIOT OrpaHUYeHHOE pacrpocTpaHeHre. I MOMMeHHbIX
KOMILIEKCOB XapaKTepHO MO3aMYHOEe PAcClIpOCTpaHEeHMe, XapaKTepHBl TaKKMe KOMIIJIEKCHI A1 Miaekckoro,
Caxmapckoro, CapakTaiickoro u TalIMHCKOTO paiioOHOB, 3aHUMaeMas [IOIIAAb [IpeBbIiIaeT 10 %, a B Ab-
IyTUHCKOM, ATaMOBCKOM, AKGYTakCKOM palioHax MeHee 1 %.
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Puc. 2. Knaccsl cpesbl 0O6UTAaHUS OXOTHUYBUX PECYPCOB, U3 KATETOPUU OTKPbIThle YITOAbS, I'a

HecMoTpst Ha KpaiiHe HU3KYIO JIECUCTOCTh, KOJIOYHOE PACIIOIOXKEHHUE IeCOB, KOTOpble pasbpocaHs! I10 3Ha-
YHTeNbHON TEPPUTOPUY CpeAH onek, 6anok, 1o beperam pek, Bce neca OpeHOyprckoit 061acTH ABALIOTCS JO-
CTYIIHBIMU JULSL IPOBEIEHUS JIECOX03SHCTBEHHBIX MEPOIIPUSTHUH U IPYTUX paspellleHHbIX BUIOB I0b30BAHN,
CII0COGCTBYET STOMY YAOBIETBOPUTENBHO PA3BUTAS CETh [IyTel TPAHCIOPTA OOIIIEro I0Ib30BAHUSL U IYCTast CETh
IIPOCETIOYHBIX U JIECHBIX OPOT, & TAK)KE XOPOLIIas JOCTYITHOCT IS TPAHCIIOPTA JIECHBIX MACCHUBOB [1].

BriBoasl

B 1es0M pecypCHbIH IOTEHIINAI eCTeCTBEHHBIX MeCT 0OUTaHUS OXOTHUYBUX KUBOTHBIX OpeHOyprckoit
obnacTy 6IArONpUATEH I UX UCIIONb30BAHUS B LIeJIIX OCYIeCTBIeHNS BULOB JesSTeNbHOCTH B chepe 0XOT-
HUYBETO XO3IMCTBA.
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OCHOBHbIE HEAOCTATKW B PASMELLUEHWUW OB bEKTOB
KAMUTANBHOTO CTPOUTE/IbCTBAHATEPPUTOPUIW B/TATOBELLLEHCKOTO PANOHA
AMYPCKOW OBNACTU

M. B. MakaHHuKoBa, M. B. 3ocumoBa

JlanbHeBOCTOUHbIV TOCYAaPCTBEHHbI arapHblil yHUBepcuTeT, baaroseleHck, Poccua. E-mail: markorschun@mail.ru

AHHomauyug. B ctatbe npeacraB/eH Mmatepuan ¢ pesy/ibTataMn BblB/I€HHbIX CAMbIX PACNPOCTPAHEHHbIX HEAO0CTATKOB B pasMeLLeEHUN
06bEKTOB KanuTanbHOMo CTPOUTENDBCTBA HA TEPPUTOPUN BbnaroseleHckoro pal7|0Ha.

Katouesbie cA08a: 06BEKTbI KAMUTANLHOTO CTPOUTENDBCTBA, CAHNUTAPHO-3aLLNTHAA 30Ha, reHepaanbm nnaH, ny6nw+Has1 KaaacTtpoBas KapTa.

BBeznenue

CoBpeMeHHas CUTyalus B 00/1aCTH pasMelleHUs 0OBeKTOB KAlIUTATbHOIO CTPOUTENBCTBA TAKOBA, YTO 3a-
4aCcTylo HapyllaeTcs HOpMaTUBHO-IIPAaBOBOE 3aKOHOAATENbCTBO, YTO OKa3bIBAE€T HEFATUBHOE BO3JEHUCTBHUE
Ha OKPY>KaIOLLYIO Cpefly U 30POBbe YeoBeKa. [I03ToMy OZHOM U3 OCHOBHBIX 33Jla4 IIPOCTPAaHCTBEHHOT'O pa3BU-
TUS TEPPUTOPUH II0O0r0 MyHHUIIUIIATBHOTO paiioHa IBJISeTCs CO3aHYe 6aronpUITHbIX YCIOBUH IS )KU3HU
U [eATeJbHOCTY Ye/I0BEeKA Y yCTOMYMBOTO IIePCIIEKTUBHOrO Pa3BUTUSA JAHHOM TEPPUTOPUH ITYyTEM JOCTHXKEHUS
fanaHCca 5KOHOMUYECKUX U DKOJIOTMYECKUX UHTEPECOB [1].

Ilenp HayYHOrO UCCIeLOBAHUA Ha JAHHOM DTalle — BhIBIEHME HELOCTATKOB B pa3MellleHUU 00BeKTOB Ka-
IIUTAJIBHOTO CTPOUTENBCTBA HA TEPPUTOPUHU BiaroserjeHCKoro paioHa.

MaTepuansl U MEeTOZbI

[Ipu aHanu3e TeppuUTOpUY BraroseleHCKOro paiioHa, Obl BRISIBIEH PSAZ TUIIOBBIX CUTYALMil, KOTZA [IPU
[IPOEKTHUPOBAHUY 30H pa3MelleHus IIAHUPYEeMOIl 3aCTPOUKY ObLIN LOMYIleHbl HapyliueHus. Jjis aHanu-
32 OBLIM UCIIONB30BaHBl UHTEPHET IIOUCKOBblE UHPOPMALMOHHbIE KAPTOrpaduUeCcKre CEPBUCH, TAKME KaK
«SIupexc. KapTel» (xapTa Ha Tepputopuio Poccrn 06HOBRsSETCS exxeMecsuHO) 1 «Google KapThi» ¢ TOATIOXKKOH
13 KOCMUYECKUX CHUMKOB, CITIPABOYHO — UHPOPMAIIMOHHBIN CEPBUC IS IPEAOCTABIEHHUS [I0Tb30BATENIM CBE-
ZeHUH 13 roCyAapCTBEHHOTO peecTpa HeABIKUMOCTH «[IyOmnyHas KafacTpoBast KapTar, a TAK)Ke JeHCTByoIast
IpafloCTPOUTENbHAS JOKYMEHTAL M.

BraroBertieHCKUH parioH AMypcKoi ob6macTy 06pa3oBaH B 1937 FOAY, PACIIONIOXKEH B IOr0-3aIIafHOM YacTH
obracTy, BXOZUT 27 HaceleHHBIX [IyHKTOB B COCTaBe 11 CeNbCKUX MoceneHnit. Ob1ias mwiomanb TeppUTOpUn
palioHa cOCTaBAET 3,1 ThIC. KM*. YMC/I€EHHOCTb HaceIeHHe Ha O1.01.202.2 rofia COCTAB/AET 29102 YelI0oBeK. 13-
y4aeMblil paiioH SIBJIsleTCs eMHCTBEeHHBIM MyHUIIUTATBPHBIM 00pa3oBaHreM AMypCKO# 061acTy, Iie YuCieH-
HOCTb Hace/leHNUs [IOCTOSHHO YBEINYMBAETCSA B OCHOBHOM, 32 CY€T aKTUBHOI'O pa3pacTaHus IPUTOPOLHOIO
cesna Yurupu.

Ha xapre reHepanpHOro IIaHa cesna Yurupu peKoHCTpyrupyeMas KOTeIbHas PaclloNoXKeHa Ha TEpPUTOPUU
CKJIaJIOB U IIPOM3BOACTBEHHbIX 6a3 B 30He 0011[eCTBEHHOTO ¥ KOMMEPUECKOro HasHaueHUs, a Ha yOInYHON
Ka/laCTPOBOY KapTe 30Ha CKJIaZO0B U [IPOU3BOACTBEHHBIX 6a3 0TCYyTCTBYeT. Ha my6au4HOM KafacTpoBOi KapTe
B 30He I7ie JO/DKHBI PACIIONIAraThCs CKIIabl ¥ IIPOM3BOACTBEHHAS 6a3a, PacIIooXKeHa KUIas 3aCTpoiKa (pUc. 1, 2).

wr a0 5 — N— ¥

St té
Puc. 1. PasMeljeHte Ha reHepanbHOM MAaHe Puc. 2. Pasmemjenue Ha Ny6AUYIHON KaZacCTPOBOU
c. YUTupU PEKOHCTPYUPYEMOU KOTENbHOM KapTe c. YUTUPU PEKOHCTPYUPYEMOH KOTENbHOU
B 30He CKJIaJOB U IPOU3BOACTBEHHEX 6a3 B 30HE CKJaJ0B M MPOU3BOJCTBEHHEIX 6a3
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Ha kapre reHepanpHOro miaHa cena BoIKOBO OTCYTCTBYET CAHUTAPHO-3aL[UTHAS 30Ha KOTEJIbHOM, OHA
ycTaHaBnuBaeTcs cornacHo CanIIuH 2.2.1/2.1.1.1200-03 [2].

Puc. 3. PasmemeHue KOTeNbHOM c. BonkoBo, BrarosemeHcKku palioH

3eMeJIbHbIE YYACTKU C KaJJaCTPOBBIM HOMEPOM 2.8:01:170169:2.6 1 28:01:170169:20 € pa3pelleHHbIM BULOM
HCII0/Ib30BaHUS — pa3MelieHre 06beKkTa «CTPOUTENBCTBO MyCOporiepepabaThiBaIOIIEro KOMIIIeKca «Biardxko»
B I. BraroBermeHcke» NMEIOT CAHUTAPHO-3AUTHYIO 30HY, KOTOpas HaJaraeTcs Ha KXUIYIO 3aCTPOHKY, 0b1e-
CTBEHHO-/I€JIOBYIO 3aCTPOMKY U 3€ MJIU CEIbCKOX035MCTBEHHOIO Ha3HauyeHUs BaroperieHCKoro panoHa, a co-
rracHo CanIIuH 2.2.1/2.1.1.1200-03 B CAHUTaPHO-3aIIUTHOM 30HE He JI0IyCKaeTCsl pa3MellaTh XKUIYI0 3aCTPOIKY
U CIIOPTUBHbIE COOpy)keH . TakiM 06pasoM B ZaHHOM CAHUTAPHO-3ALUTHOM 30He PACIIONIOKIINCh 3eMeIbHbIE
YYaCTKH C KaJaCTPOBBIMU HOMEPAMHU 2.8:10:013013:1609, 2.8:10:013013:475, 2.8:10:013013:3545, 2.8:10:013013:2459-62,
2.8:10:013013:3254-55, 2.8:10:013013:4504, 2.8:10:013013:4506, 28:10:013013:4500 U 2.8:10:013013:132 (pHUc. 3).

7018785

170124)

Puc. 3. PasmMemeHue XUAOU 3aCTPOUKHU U CIIOPTUBHBIX COOPYXEHUHU B CAHUTAPHO-3AMUTHON 30HE

Y 3€MeJIbHOTO Y4aCTKa € KalaCTPOBBIM HOMEPOM 2.8:10:013013:23 C BUIOM PA3pEIIEHHOT0 UCIIONb30BAHUS
IepeBoobpabaThiBatolias IPOU3BOACTBEHHAS 6a3a, PACIIONOKEHHBIH Ha 3eMISX HaceleHHbIX IYHKTOB OTCYT-
CTByeT CAHUTAPHO-3ALUTHAS 30Ha,  COITIACHO TpeboBaHUM II. 3.3. CanIInH 2.2.1/2.1.1.1200-03 IpeANIPUITHS
ZepeBoo6paboTKY OTHOCATCS K IV KJIaccy OmacHOCTH CAaHUTAPHO-3AI[UTHAS 30HA JODKHA COCTABIATH 100 M
(puc. 4).

CornacHo JaHHbIX IMy6IMYHON KaaCTPOBOM KapThl Cel0 BIagrMUpOBKa BXOAUT B 30HY 3aTOIIEHUS, CO-
OTBETCTBEHHO Ha JAHHOU TEPPUTOPHUU LOKHO OBITH OTPAHUYEHO pasMellleHie HOBBIX HaCeleHHBIX [IHKTOB
U CTPOUTENBCTBO 0OBEKTOB KAIIUTAIBHOIO CTPOUTENBCTBA Oe3 06ecredeHrs UHKEHEPHOM 3aIUThl TAKUX
Hace/leHHbIX TYHKTOB U 00BEKTOB OT 3aTOIIEHNUS, [IOATOIIeH S [3] (puc. 5).

CoracHo Iyb1nYHOM KaZacTPOBOM KapTe ceo YeTh-MIBaHOBKA TAKO)KE BXOAUT B 30HY 3aTOINIEHUS (PHUC. 6).

CoracHo my6INYHOM KafacTpoBO KapTe ceno [pofeKoBo ToXe BXOAUT B 30HY 3aTOIIEHUS (PUC. 7).

59



Puc. 5. 3oHa 3aTonneHusa ceno Bragumuposka

Puc. 6. 3oHa 3aTonneHusd ceno YcTb-MBaHOBKA

Puc. 7. 3oHa 3atonneHud ceno 'poxexoso
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Bronb aBTOMOGMIBHOMN Tpacchl VIrHaTheBCKOTO II0CCe Beayliei oT Birarosernencka B Bubrukoso Ha re-
HepaJbHOM IUTaHe cena YUrupH, pacronoXkeHa 30Ha CebCKOX03SCTBEHHOTO Ha3HAUYeHN, a Ha yOINYHON
KaJlaCTpPOBOM KapTe — 30Ha MHJUBUAYaIbHOU XKUIOH 3aCTPOMKHU (puUc. 8, 9).

Puc. 8. ABromobunbHas Tpacca UrHarbeBcKkoe Puc. 9. ABTomo6unbnas Tpacca Hruareesckoe
mocce Bexymas otr BrarosemeHncka B Bubukoso mocce Beaymas oT Brarosemencka B Bubukoso
Ha reHepalbHOM NuaHe cena Yurupu Ha reHepanpHOM IiaHe cena Yurupwu

Ha renepanpHoM maHe cesa Yurupu MUKpopanoH «EBporelickrii» 4acTUYHO HAaXOLUTCS B 30HE LeI0BOTO,
006111eCTBEHHOTO ¥ KOMMEPYECKOro HadHaYeHNU s, YTO IIPOTUBOPEYUT IIyOINYHON KaZacTpoBoi kapTe. Ha my-
OIUYHOU KAJACTPOBOU KapTe YacTh TEPPUTOPUU JAHHOTO MUKPOPAOHA OTBEIEHA B IIeIX KOMIUIEKCHOTO
SKUJIUIIHOTO CTPOUTENIBCTBA (pHUC. 10, 11) [4].

/
Puc. 10. T'enepanpHb ¥ nnaH cena Yurupu, Puc. 11. Ily6anunas xajgacTpoBas Kapra
MUKpPOpaloH «EBpomelcKun» cena Yurupu, MUKpOopaloH «EBpomenckum»

BrisBneHHBIE HapyLi€eHUd B Fpa,ZLOCTpOPITeJIbHOIZ JEATEIbHOCTU Ha TEPPUTOPUU BnarosemieHckoro paﬁOHa
I10 pacCIIOJIOXKEHUIO 00BEKTOB KaIIUTAILHOIO CTPOUTENBCTBA JOKA3BIBAOT HeO6XOILI/IMOCTb B IIpPUHATUU MEP
I10 X YCTPaHEHHIO.
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YK 630*114:631.436:630(571.15)

ONTUMU3ALUNA OPOCUTE/IbHbBIX MEJTMOPALLUM
NPU COAEP)XAHUW LEKOPATUBHOW CUPEHW B AEHAPAPUN

C. B. MakapblueB

ANTaiicKnil rocyAapCcTBEHHbIN arpapHblil yHuBepcuteT, bapHayn, Poccusa. E-mail: Makarychevig4o@mail.ru

AHHomayug. BecHoii 2018 roga Temnepatypa B NOYBEHHOM Npodue NoJ, HaCKAEHUIMMN TyW, 0COBEHHO B HUXKeNEXaLluX ropu3oHTax
oCTaBanach OTpULaTeNbHOI Aaxe B UioHe. MporpeBaHue aTMochepHOro Bo3ayxa 1eTOM 0Ka3anoch BeCbMa 3HaUMTEIbHbIM, 0COBeHHO
B VIIOHE 1 MI0N1e 1 PEBOCXOAMII0 2019 roj, Ha 10—15 rpajycoB. J/leTom 2018 roAa coAepxkaHue Biarv B noyse okasanoch BecbMa 6naronpu-
ATHbIM. B Mtone Bnarosanacs! B ryMycoBO-akKyMyasITUBHOM FOPU30OHTE CHU3MANCH 40 57 MM, & B KOHLLE aBrycra 4o 50 MM. Takum o6pasom,
B CaMblii XapKuUii 4epuLMT BNAry COCTaBASN OT 32 L0 39 MM COOTBETCTBEHHO. Bnarosanacsl nocne TasgHus cHera B 2019 rogy 13-3a Manoc-
HeXXHOM 3uMbl B Mpoduie YUepHO3eMa 0Ka3aanCb HEBBICOKUMU. YiKe K KOHLLY MIOHS B TyMyCOBOM rOpU30HTe NosBuacs Aepuuut npoayk-
TWBHO BNaru B o6beme 42 MM. [1/19 ero KomneHcaLy noTpe6oBancs noanB HOPMOIii 420 T/ra nnu 42 n/m B aBrycte 06bem HeobxoAMMONM
NONBHOW BOAbI COKPATUACS A0 33 TUTPOB Ha M2,

Katouegbie croea: cn peHb, YEPHO3€EM, NNOTHOCTb, B/IaKHOCTb, FTMAPO/IOrMyeckne NnoCcTossHHbIE, 06LLI,l/Ie N AOCTyMNHbIE B/1aro3anachbl, No/JnB-
Hbl€ HOPpMbI.

BBeznenue

CupeHb Maliepa sBlseTCSI OGHUM M3 KapIMKOBBIX COPTOB. BpicoTa He BhIIIe 1,5 METPOB. PopmMa KPOHBI
oKpyraast. Mopo3ocToKas 1 3aCyX0ycTOMYMBas. B To >xe BpeMs, OHa HY>KAAeTCs B OIIPeLeIeHHOM yxoze [1-2].
B oTcyTCTBUM IHAPOMENTHOPALUY U YAOOpEHUH [IBEThl CTAHOBATCS METIKUMU U OBICTPO OIaZaloT [3]. g om-
TUMAJIbHOTO Pa3BUTUS CUPEHY HeoOX0AMMBI XOTs 065 MUHUMAIBHO I10JIe3Hble [IpoLieAypsl. K HUM oTHOCHTCS,
IIpeX</ie BCero, OpolleHye BO BpeMs L[BETeHUs K aKTUBHOI'O POCTa 106eroB Ipyu OTCYTCTBUU aTMOCPEPHBIX
ocazxoB. [lociie 3TOro IIOMMBbI HY>KHBI, KAK IIPABUIIO, TOJIBKO B XKAPKYIO IIOTOAY, YTOOBI IPeZOTBPATUTD IIepe-
I'PeB PacTeHU.

I[Ipu comepxaHUU cupeHN Maiiepa BayKHa MeIHOpaTUBHASL 00pe3Ka, TI0OCKONBKY [IBETOYHBIE II0YKH ¥ 3TOM
ZeKOPATHUBHOM KY/IBTypbl 00pasyloTCs MUIIb Ha HOBBIX IToberax. [l OMOIOYKEeHUS KYCTa UCIIOIb3YIOT 0OpesKy
TOJIBKO Ha CTapbIX B3POCIbIX pacTeHUX. [Ipy 5TOM YacTh 106EroB BEIPE3aI0T KAXKAYI0 OCEHb, OCTABIAA TOILKO
BeTKU, 0Opasyolye cKeyer.

Iens nccnef0BaHUN — U3YY€HHE BOJHOIO PEXXHMAa, pacyeT ob6mmux (OB3) u npoAyKTUBHLIX (IIB3) B1arosa-
T1aCOB B ITOYBe.

MaTepuansl ¥ MEeTOZbI

O6BbeKTOM HCCIEeIOBAHUIN ONpefiesieH YePHO3EM BhIIIENIOYEHHbBIN [0/ HACAKIEHUIMU CUpeHu Maii-
epa. HabnroneHus nposogunuce Ha teppuropuu genapapus HUWCC um. M. A. JIucaBeHKO ¢ 2017 rojia 1o
2019 rozpl. TemIepaTypa [10YBbI H3MepsIach Ha [MybHHaAX 0,10,20,50 1 100 CM I10JeKaHO d7eKTPOHHbIMU
TepMOMETpaMHU [4—5], @ BIQXKHOCTb BECOBBIM METOAOM [6]. DTU JaHHbIE HUCIIOIb30BAIUCE IIPU pacyeTe BIaro-
3aI1acoB U ONIpeZe/IeHUH CpeHEeH IOMEeCIYHON TeMIIEPATYPBI.

PesynbraTsl HCCI€/0BaHNSA

TersI0BOM peXXUM IIOA AeKOPAaTUBHBIMU KYJIbTyPaMU B TeYeHUe NTepUOAa UCCIeL0BAaHUN GOPMUPOBAICS
eCTecTBeHHBIM 06pa3oM II0J BIUSHUEM IIOTOAHbIX YCIOBUH U, B IIEPBYIO 0O4epelb, TeMIIepaTypbl aTMOCcGepHOro
Bo3zyxa. Kakue 1160 TemnnoBble MeIHOpalliy He UCIIONIb30BAIUCH 32 HEHa0OHOCTHIO. IIpH 9TOM U3MepSIUCh
HOZeKaHO a6COIOTHBIE TEMIIEPATYPBI IIOYBHI B ITOJIeHb HA YKa3aHHbIX BbILIIe [TIyOUHAX, 3aTe€M OIlpefie/Isach
UX CpefHAI 32 MeCsl] CyMMa II0 BceMy II04BeHHOMY Ipoduiio (Tabir. 1).

BecHoll nociie TasHUS CHera TeMIIepaTypa B IOYBEHHOM IIpoduIIe 0L HAaCKACHUIMU TyH, 0COOEHHO B HU-
>KeJIeXalUX FOPU30HTaX 0CTaBajlach OTPUIATENIPHOMN laXke B MIOHE, XOTA 3a CYeT yCIeBIIero IporpeBaHus
TyMyCOBOI'O FOPH30HTa METPOBBIH CJIOM IT0YBBI XapaKTe€PU30BaJICS IIOIOKUTEIbHOM IMHAMUKOM TerJa. JJaHHbIe
TabJ1. 1 HO3BOJIAIOT CZle/IaTh BBIBOJ, UTO TEMIIEpaTypa aTMOcepHOro BO3ZyXa IeTOM 2018 rojia JOBOJIBHO BBICOKA,
0COOGEHHO B HIOHE U HIOJIe U IPeBOCXOAMIIA 2019 rOfl Ha 10—15 IpaflycoB. B pesynbTaTe mporpeBaHue npoduLd
yepHO3eMa B IIepPBOM CIydae IIPOXOAUIIO ObICTpee, M CyMMa TeMIIepaTyp B FeHeTHYeCKUX FOPU3OHTAxX Oblla
3HAYUTEIBPHO OOJIbIIIe, YeM BO BTOPOM. Tak, B BepXHEM 40-Ka CM CJIOe B 2018 I. B TeYCHHUeE TpeX IeTHUX MecsleB
OHa oKasasach Bbllle 100°C, TOrZa KaK B CIeAYIOIIeM IIPOX/IafHOM rofy ZOCTUraIa 95 IPafycoB TONBKO B Gosee
TEIIOM aBrycTe. AHaJIOTUYHOE pacIpefie/ieHre TeMIIEpaTyp UMeJIO MECTO B [IEPEXOJHOM U UITIOBUAIBHOM
rOpU30HTaX, a TaKXKe BO BCEH IIOYBEHHOM TOJIIE, B KOTOPOM CyMMa TeMIlepaTyp COCTaBsa CBollle 200°C
B TeYeHMe BCel BereTalliuy 2018 roja.

Bonee nHTepecHsle 0CO6EHHOCTH OBLIN OOHAPY)KEHBI HAMU IIPU U3y4eHUH BOSHOI'O PeXKHMMa B YepHO3e-
Me, KOTOpble [T03BOIU/IN TPOU3BECTH PacyeThl HeOOXOAUMBIX JJIS PAaCTeHUI TyU IOMUBHBIX HOPM. MI3BeCTHO,
4TO IIPYU HEPETyIHUPyeMOM OpPOLIEHHUH BO3MOXKHO IIPOSIBI€HHE BTOPUYHOI'O 3aCONIEHUS, KOTOPOEe HeraTUBHO
BO3JIe}ICTBYeT Ha PaCTE€HHS, B TOM UKMCJIE U Ha JeKOPAaTUBHBIE KYAbTYphl. He0CTaTOK IOUBEHHOM BIary TaKKe
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4peBaT OTpULATEIBbHBIMU IIDOSBICHUSIMU. HpI/I 3TOM pel"}UISIprII:I TIOJINB YCKOPAET POCT 11 pa3BUTHE paCTeHHI:I,
yBEIMNYNBAA X JINCTOBYIO IIOBEPXHOCTD U (l)OpMI/IpOBaHI/Ie IIBETOHOCOB. HOBTOMY CPpOKH U HCIIOJIb30OBaHUE
OIITMAJIbHBIX HOPM II0JINBa JOJI>)KHBI OBITH HaIlpaBJIEHBI HA TO, 4TOOBI pacTeHud He UCIIbIThIBAIN ,ZIGCI)I/II_U/ITa
BOJBI. ,HJ'IH 2TOro Tpe6yeTCﬂ 3HaHHNE 'NAPOJIOT'MYECKUX KOHCTAHT, TAKUX KaK HAMMEHbIIIAA BJIAarOEMKOCTb (HB)
Y BJIQXKHOCTD 3aBAAAHUA (BS), A TaK>X€ €CTECTBEHHYIO BIIAJKHOCTD, CKIAAbIBAIOIYIOCA B IOCUBEHHOM HpOd)I/UIe.

Tabruya 1
VecpenHeHHas TemnepaTtypa Bosayxa (To,°C), cpefHsAs moMecsYyHas CyMMa TeMIepaTyp

B reHeTHYeCKUX TOPU3OHTAX U B METpPOBOM cnoe dyepHo3ema (XT,°C) mox HacCaX AeHUSIMU CUPEHHU
(uncnuTenp — B 2018 U 3HAMEHATENb — B 2019 Tojgax)

CPOK Man H0Hb Hronb ABTYCT
To u 35 28 20
7 11 18 20

Topu3sonT A; h = 0-43 cm; p = 1200 kr/M?

2T -3,8 106,0 114,5 107,2
5,2 24,3 57,4 94,6

TopusonT AB; h = 43-59 cMm; p = 1090 Kr/m?

2T -8,4 36,4 40,4 38,6
-3,9 -2,6 15,6 31,1

Topusont B; h =59-79 cm; p = 1310 kr/M?

2T -10,6 32,3 37,4 35,0
-7,1 -2,5 11,8 28,7

Cioit 0-100 cM

2T -36,7 203,9 217,0 207,3
-13,2 11,9 90,7 179,0

B YCIIOBI/ISIX HCYCTOfIqHBOFO YBIIEDKHEHI/ISI, KOTOPpBIE ITPOABIAIOTCA JOBOJIBHO YaCTO B AJITaricKoM HpI/IO6be,
HOIII/IBHYIO HOpMy HeO6XO,lII/IMO PaCCUNTBIBATDH B 3aBHICHMOCTHU OT BUJA Kyanypr W IIOTOAHBIX OCO6€HHOCT€I>1
[7]. 2To 6I>UIO HCIIO/NIb30OBAHO HAMU, HAIIpUMED, IIpU COAEP>KAHUU HaCEDK,ZIeHPII:I CHUpeHUu Mal?lepa B YCIIOBI/ISIX
IeHapapud (Tabi. 2).

Tabruya 2
YcpenrHeHHE € o6bmue (OB3, MM) u NpOAYKTUBHBIE Brarosanacs (I[IB3, mm)
B npoduie yepHO3eMa BHII[ETOYEHHOrO NOJ HAaCaAXXAEHUAMU CUpeHHU (2018 rox)

CpPOK Man HIoHB Hronp ABTYCT

TopusoHT A; h=0-43cm; p =1200 Kr/™m?

OB3 170,3 105,2 147,5 81,0
I1B3 126,5 61,8 108,5 50,4
TopusoHT AB; h = 43-59 cm; p = 1090 kr/M?

OB3 101,5 50,3 59,6 48,8
I1B3 82,5 31,3 40,3 45,7
Topu3soHT B; h =59-79 cm; p = 1310 kr/m?

OB3 97,2 41,5 57,0 50,5
IIB3 67,2 11,3 19,7 41,3

Co#t 0—-100 cM

OB3 367,5 245,1 302,4 199,5
IIB3 245,4 122,6 180,2 127,5

3Ha4yeHUs OTHOCUTEIbHOU BIAXKHOCTU II0YBEI IT0/y4eHsl B. B. Yynunoi.

JleTom 2018 roza cozepxaHue BIary B II0YBE 0KA3a70Ch BeCbMa O1aronpusaTHbIM (TabiI. 2), TOCKOIBKY
ee ZOCTYIHble 3aIachl ¢ Mas 10 UI0JIb COOTBETCTBOBAIH 110 A. ®. BanroHMHOH YPOBHIO «XOPOIIUX». B Hioine
B I'YMYCOBO-aKKYMYJISTUBHOM OPU30HTE OHU CHU3WIKCH JI0 57 MM, a B KOHIIe aBIyCTa 0 50 MM. Jlpyrumu
CJIOBaMH B caMoOe TeIIoe BpeMs roZid IpOAYKTHUBHbIE BIaro3alachl XapaKTepHU30BalIUCh KaK «IUIOXUe», a Jie-
QUIUT BIary COCTABUI 32 U 39 MM COOTBETCTBEHHO. TeM CaMbIM KOJIHUYECTBO ITOJTUBHOU BOJbI OCTUTAIO
OT 320 10 390 T/ra.

B nmozcTuaroIuX IIOYBEHHBIX CIOSX KOJTUYECTBO LOCTYITHOM BIAary B TeYeHUe BCero JIeTHEro Iepuoza
0CTaBaJIOCh HU3KUM. Tak, B UIIOBUATBHOM T'OPU30HTE B UIOHE U UIOJe BIAr03aIlachl COCTABIISIN B CpeJHEM
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11 1 20 MM. Ho B MeTpOBOI TOJIIIE IIOYBBI B TO JK€ CAaMO€ BpEMS OHM OTHOCHJIMCh K KaTE€TOPUH y0BIE€TBOPU-
TeJIbHBIX.

H3BecTHO [1-2], YTO KOPHU CMPEHU [TIEPBOHAYAJILHO PA3BUBAOTCA TOPHU30HTAIBHO, A, BIIOCIEACTBUY MOT'YT
BBIXOAUTD Hapy>Xy. Il0aTOMy KOpHEBasg CUCTEMa DTOU JEKOPATUBHOM KyJIbTYPHI 3a CYET IPULATOYHBIX OTpacIe-
BBIX [1006€r0B PaCIIoNaraeTcs B BepXHUX CHIOSX YepHO3eMa, KaK IIPaBUIIO, KO IIYOUHEI 40 cM. TakuM 06pasom,
I COZEPXKAHNHU HACLKAEHUH CUPeHU IPOAYKTHBHbIE BIAr03arachl B L[eJI0M 10 IPOdUIII0 MeHee BaXKHEI, YeM
3Ta Bjlara B [yMyCOBO-aKKyMYyISITUBHOM r'OPU30HTE.

[Ipu geduiinte BIary B BepxHeM [I0YBEHHOM CJIO€ BO3HUKAET HEOOXOAUMOCTh B UCIIONB30BAHUYU OPOCH-
TeJIbHBIX MeINOpALNii, IIOCKOIbKY OTCYTCTBYeT [IOCTYIUIeH e BiIaru us 6oiee riybokux c1aboo6BofHEHHbIX
[IOYBEHHBIX C0eB. [l 9TOro TpebyeTcs 3HaHMe eCTeCTBeHHOIO YBIXKHEHNsI ¥ HauMeHbIIIel BTaroeMKOCTH
[IOYBEHHOU Pa3HOCTU. VIcX044 U3 3TOr0, MOXXHO pacCYUTATh IOJMBHYIO HOPMY, HAIIpUMeD, A/ UCCYLIEHHOIO
WITIOBUAIBHOTO FOPH30HTA (Tabi1. 2). B Hiose BIarocosep)xaHye 31eCh COCTABIIO TOABKO 20 MM, II03TOMY
HeZIOCTaTOK BJIATOCOAEPIKaHUS PaBHSIICS 16 MM, 9YTO COOTBETCTBOBAJIO AJISL CJIOS B 20 CM 24 T/ra WU 240 JIUTPOB
BOZBI Ha 100 M*. B uioHe mmonuBHas HopMa OblIa B ZBa pasa Bhilile (480 1). Ho ¢ yueTom TOro, 4TO ryMyCOBBIi
TOPU30HT COZEPIKAJ ZOCTATOYHOE KOIUYECTBO BJIATH, OPOLIeHHe He II0Tpe6oBaIoCh.

B Tab1. 3 mpuBezeHs! pe3ynpTaThl onpeneneHus OB3 u [1B3 B ieTHee BpeMs 2019 rofa.

Tabruya 3

YcpenrHeHHEE o6bmue (OB3, MM) u NpoAyKTHUBHbBIEe Brarosamnacs (IIB3)
B rTeHETUYECKUX FOPU3OHTAX U B CI10€ O—-100 CM YepPHO3€eMa BBIIIETOYEHHOTO
IOJ, HaCaXJJeHUSIMU CUPDEHHU TE€TOM 2019 roja

CPOK Mai WoHb Uonp ABTYCT

TopusoHnT A; h = 0-43 cM; p = 1200 Kr/M?

OB3 116,1 134,5 90,2 99,4

I1B3 72,4 85,9 47,0 55,7

TopusoHT AB; h=43-59 cm; p =1090 Kr/m?
OB3 53,6 66,1 45,3 52,2
I1B3 34,7 47,2 25,0 32,6

TopusoHT B; h =59-79 cm; p = 1310 kr/m?
OB3 85,4 83,2 55,6 65,0
I1B3 55,7 58,2 25,6 34,8

Cioit 0-100 cM

OB3 347,5 357,2 298,0 327,4

I1IB3 226,2 235,0 148,6 206,6

Biarosamnacel rmocsie TagHUS CHera U3-3a MaJIOCHE)XXHOU 3MMBI B '€ HETUYECKUX FOPU30HTaX YepHO3€eMa OKa-
3aIMCh HeOOMBIINMU, XOTS B METPOBOH TOJIIIe [IOYBBI JOCTYIIHBIE A/ PACTEHUI OHU COCTABUIH 156 MM. B TO >xe
BpeMsI IePeXOLHbIH U UITIOBUATIbHBIA TOPU3OHTH! (AB 1 B) UCIIBITHIBAIY YoKe BeCHOM 1eQUIIUT IPOAYKTUBHOH
BJIATH, PAaBHBLI COOTBETCTBEHHO 18 U 12 MM. VIOHBCKIE JOXKAN XOPOLIIO YBIAXXHIIY BeCh TI0YBEHHBIN IPOUIID,
B pesynbTaTe yero OB3 u [IB3 f0CTUIIH KaTETOPUU «XOpoLIUX» [6]. TeM He MeHee, y>Ke K Hauajly U0/ BHOBb
MOSIBUJICS ,uecj)num [IOYBE€HHOU BJaru. B rymycosom cioe [1B3 cocTaBunu 47, a B ropusoHTax AB u B 1o 25 MM.
3eck MOXKHO OTMETHUTD, UTO BeTMYuHa O,75HB B BepxHeil 40-Ka CM 4acTy PO COCTABISET 89 MM, IIOSTOMY
HEeJZ0CTaTOK BOZbI B HEM OKa3aJICs paBHBIM 42 MM. Cie[0BaTe/IbHO [IOJIMBHAS HOpMa AJI OPOLIEHUS [yMyCOBO-
AKKYMYJIITUBHOTO FTOPU30HTA JOKHA ObLIa COCTABIATD 420 T/Ta U 42 11/M?. B aBrycTe 06beM HEOOXOZUMOM
[IOTTUBHOM BOJBI COKPATUIICS KO 330 T/ra WK 0 33 TUTPOB Ha MeTp KBazpaTHsii. C yaeToM ocobeHHOCTEH
KOpHEBOM cHCTeMbl cHpeHU Matiepa, koTopas cpopMUpOBaHa B IOBEPXHOCTHOM [YMYCOBOM CJIO€ YepHO3eMa
MOII[HOCTbIO 43 CM, IPOMAYMBAHUE HIYKEIEXKAIIUX TOPU30HTOB OKa3aJI0Ch He 11e71eCO00pa3HbIM.

BriBoasl

1. BecHoi1 2018 rozia TeMIepaTypa B IIOYBeHHOM Ipodule oA HaCOKAEHUIMU TyH, 0COOEHHO B HIDKee-
JKAILMUX TOPUBOHTAX OCTABAIACh OTPULATENbHOMN Jaxke B HIoHe. [IporpeBanue aTMocdepHOTro BO3yXa IETOM
0Ka3aJI0Cch BeChbMa 3HAUUTENbHbIM, 0COOEHHO B MIOHE U HI0JIe U [IPeBOCXOUIIO 2019 TOZ Ha 10—15 IPajyCcoB.

2. JleTom 2018 rofia COfep>KaHUE BIary B IOUBE OKA3AJIOCh BeChMa OIaronpuUsTHBIM. B Hiose Biarosamnacsl
B [yMYCOBO-aKKyMY/ITUBHOM FOPU30HTE CHU3UIUCH JO 57 MM, a B KOHIIE aBIrycTa A0 50 MM. T. e. B caMbIl
YKapKUH [epUOZ IPOAYKTHUBHbIE BIAT03aIIaChl XapaKTePU30BATIHUCH KaK «IJIOXHe», a JeQUIIUT BIary COCTABILLI
OT 32 10 39 MM COOTBETCTBEHHO.

3. Byarosamnacel ocije TagHuUs CHera B 2019 TOZy U3-3a MJIOCHEXXHOU 31Mbl B YePHO3EME OKA3/IUCh HEBLI-
COKHMH, a [1IePEXOJHbIN U WIIIOBAAIBHBIN FOPU30HTH (AB 1 B) UCHIBITBIBaIN YK€ BECHOU BOAHBIN nebunut.
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U0HBCKYE JOXKAY XOPOILIO YBIKHUIY BeCh IOYBeHHbIH poduis. TeM He MeHee, y)Ke K Hayaly U0 B Iy-
MYCOBOM FOPM30HTE BHOBb [TOSBUIICS ZePUIIUT IIPOAYKTUBHOM BIary B 06beMe 42 MM. [l ero KOMIIeHCaluu
I0Tpe6OBaICS TIOTIUB HOPMOH 420 T/ra U 42 71/M2. B aBrycte 06beM He06XOAUMOM [TONUBHOM BOZBI COKPATHUIICS
JI0 33 IMTPOB Ha M?.
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YK 504.03

MHBECTULNW, HANPABJIEHHbIE HA OXPAHY OKPYXXAIOLLLE/ CPEbI
B KPACHOAPCKOM KPAE

C. A. MamoHTOBa

KpacHospckuii rocyaapcTBeHHbIi arpapHblii yHuBepcuteT, KpacHoapck, Poccus. E-mail: sophie_mamontova@mail.ru

AHHOmMayu4g. B ctaTbe aHaANU3UNPYETCA ANHAMUKA U CTPYKTYPa MHBECTULLMIA, HAMPaBIEHHbIX HA OXPaHy OKpYXKatoLLeii Cpebl v paLMoHanb-
HOE CMONb30BAHNE NPUPOAHbIX pecypcoB B KpacHOAPCKOM Kpae, pacCMOTPEHbI OTAE/bHbIE HAMPaBEHNS MPUPOAOOXPAHHBIX MHBECTULLNIA
B paspese NCTOYHUKOB GUHAHCHPOBAHMS.

Katouesbie croga: OXpaHa Opr)Kal-OLLLeVI Cpenbl, NHBECTUL MU, OXpaHa aTMOCd)epHOl'O BO34yXa, OXpaHa U palOHa/IbHOE NCNONb30BaHNE
BOAHbIX peCypCoB, OXpaHa U pallMOHA/IbHOE NCIMO/Ib30BaHNE 3EME/b.

BBezenue

[Ipobrema 5KOMOru3aly SKOHOMUKY CTOUT Ilepe YeI0BEYeCTBOM yrKe IT0IBeKa, OTIIPABHON TOUKOH IIpH-
HATO CYUTATh BceMupHyto KOHQEPEHIIUIO TT0 OXpaHE oKpy>karolen cpensl B Crokronsme (1972) [1]. Ho, Hecmo-
TPS Ha HEMAJIbIH CPOK, MACIITA6 SKOIOTHUECKUX ITPOoDOIeM, CTOSIIUX [IEPEe YeI0OBEYECTBOM, BCe HAPACTAET,
Y DKOJIOTMYeCKMe IPHUHIUIIBI IPUPOLOIIONIb30BAHUA BCE TaK >Ke IIPOTUBOCTOSIT 9KOHOMHUYECKOMY pocTy. Kpac-
HOSIPCKUU Kpal ABJISAETCA OGHUM U3 IPKUX IIPUMEPOB TAKUX IPOTUBOPEYNH, C OLHOMN CTOPOHBI, IEMOHCTPUPYS
3HAYUTENbHbIE TEMITBI IIPOMBIIIIIEHHOTO ¥ 9KOHOMUYECKOTO Pa3BUTHS, C JPYTOH CTOPOHBI, UCIIBITEIBASL Ha cebe
MHO>KECTBO 9KOJIOTMUECKUX ITPODIEM.

IlenbIo JaHHOTO UCCIeOBAHNS ABIISETCS AHATIU3 CTPYKTYPhL ¥ 06beMOB HHBECTHUIINI, HATIPAaBIeHHBIX Ha OX-
paHy OKpy>Karollel cpefbl B KpacHOSpcKoM Kpae 3a [TocIefHee AeCATUIETHE, B CPABHEHNY C aHAIOTUYHBIMU
[IoKasaTensMU B LiesioM 110 Poccuiickoit denepanuu.

MaTepuansl U MEeTOZbI

MarepuasaMu s UCCIeI0BAHUS ABISIOTCS JAHHbIE eIUHON MEXBEJLOMCTBEHHON NHGOPMAIIUOHHO-
cratuctudeckou cucremsl (EMUCQC) [2]. IIpu o6pa60T1<e JIAHHBIX OBUIM UCIIONb30BAHBI CTATUCTUYECKUM U aHa-
JIUTUYECKUH MEeTOZBI, MOHOrpadruuecKuil MeTOZ ObUI IpUMEeHeH IIPY U3ydeHUH [TyONUKALUH [10 pacCMaTpu-
BaeMoU TeMe.

PesynbTaThl HCCTEOBAaHUS

Ha puc. 1 npejcTaBieHa JUHaMUKa MHBECTULIMY B OCHOBHOM KaIllUTaJl, HAIIPaBJIE€HHBIX Ha OXPaHy OKPy-
>Kalolllel cpebl U pallioHaIbHOE UCIIONIb30BaHUE IPUPOAHBIX PecypcoB, B LiesoM o Poccutickoit Penepanuu
€ 2009 110 2020 roj 1o faHHsIM EMUYCC [2]. JlaHHBIE 32 2017 FOZ, B CUCTEME OTCYTCTBYIOT.
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Puc. 1. UHBecTULUU B OCHOBHOM KamMUTal, HAlPaBIE€HHbE HAa OXPaHYy OKpY>XXalollel cpepsl
M pallMOHAJIbHOE UCIOJNb30BaAHUE NPUPOAHBIX pecypcoB B Poccuiickoit Pesepanuu, toic. pyd. [2]

CrexyeT OTMETUTb OOIIIYIO IIOIOXKUTENBHYIO JUHAMUKY UHBeCTUPOBaHUs. HecMOTpS Ha CHIDKeHUe TI0Ka-
3aTesd B 2015—2016 rofiax, 3a aHaIM3UPyeMBbIH IIepUOZ IIPUPOROOXPaHHbIe MHBECTUIIMH YBEIUIUIUCH I0YTH
B 2,4 pa3a.

JMHaMMKa IPUPOAOOXPaHHBIX NHBECTULMI B KpacHOSIPCKOM Kpae, IpefcTaBIeHHas Ha pUCYHKE 2, OT-
JIMYaeTCst HeOZHOPOoAHOCTHI0. Kak mokassiBaeT aHanus, camoe 6osbliioe 3HaueHNe [I0Ka3aTesls B 2016 [OLY
CBSI32HO C Pa30BBIMU MHBECTULIMSIMHU B OXpaHy HeZlp U pallOHAJIbHOE UCII0Nb30BaHHe MUHEPATIbHBIX PeCypcoB
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(7,5 MIIpZ py0), IIPY TOM UTO B OCTaJIbHBIE [OZbl UX 3HAYeHUeE 160 HEBBICOKO (2009—2012), 1160 paBHO HYIIO
(ocTanbHbIE TOJBI).
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Puc. 2. IHBeCTUL MU B OCHOBHON KaNmMTaJ, HallpaBJIeHHble Ha OXPaHy OKpyxXaloljeld cpexsl
U pallMOHalbHOE MCNOJAb30BaHMUE IPUPORAHBX pecypcoB B KpacHospckom kpae, Toic. py6. [2]

Jons KpacHosipckoro Kpas B 0611ieM 06beMe IpUpPOL0OXpaHHbIX UHBECTUIUH B Poccuiickoit Pexeparun
32 AaHAJIM3UPYEMbIi [leprog KonebieTcst oT 3 10 10 % U B 2020 TOAY COCTaBisLeT 5,6 %. [Ipu atom CxBopLioBa M. A.
OTHOCUT KpacHOsSpcKui Kpail K IepBoMy (U3 IATH) KJIacTepy pernoHoB Poccuiickor $enepanyiu o sHau€HUIO
[I0Ka3aTels UHBECTUIIMU B OCHOBHOM KAaIIUTAJI, HAallpaBIE€HHBIX Ha OXpaHy OKpYy>KalolLlle CpeJbl U paluo-
HaJIbHOE UCIIONb30BaHMe IPUPOLHBIX PecypcoB Hapsay ¢ I. Mocksoii, I. CaukT-Iletepbyprom, TroMeHCKOH
obnactrio u IMano-Henerxum AO. Pervios! ZaHHOTO KIacTepa SBISI0TCS tufepamu B chepe GopMupoBaHus
3$deKTUBHOrO MeXaHN3Ma «3e1eHOro» GUHAHCUPOBAHUS, & UX OIBIT ZO/DKEH CIIY)KUTh IPUMEPOM UL PEru-
OHOB, IIONABIIUX B 2—5 KJIACTEPHI [3].

Ha pucyHke 3 oTpa>keHa AMHAMUKA IIPUPOAOOXPaHHBIX UHBECTULUH B KpacHOIPCKOM Kpae I10 OCHOBHBIM
HaIlpaBIeHUAM: OXpaHa aTMOCGepHOTro BO3LyXa, OXpaHa BOLHBIX PECYPCOB U OXpaHa 3eMeisb. U ecnu nHBe-
CTHIMU, HAaIIpaBlIeHHbIe Ha OXPaHy aTMOCdepHOro BO3AyXa, 3HAYUTENBHO YBEIUYMINCD 32 aHATU3NPyeMblit
[IepUOJ, TO UHBECTULMY, HAIIPABIE€HHBIX Ha OXPaHY U PAallMOHAJIbHOE UCIIONIb30BAHNE BOJHBIX PECYPCOB BEChH
[I€pHOJ, OCTAIOTCA Ha OZJHOM YPOBHE, 2 UHBECTULIMY, HAIIpaB/I€HHbIE Ha OXPaHy 3€MeJIb C 2018 rofia 3HaYMTEe/IbHO
CHU3UJIUCE.
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OxpaHa H PallHOHATEHOE HCIIOIb30BAHHE BOTHEIX PECYPCOB

OxpaHa H PpalTHOHATBHOE HCIIOIB30BAHHE 3€METIB

Puc. 3. OcHOBHbBlEe HallpaBJIeHUSI NPUPOLOOXPAHHBX UHBECTULUU
B KpacHospckom kpae, Toic. py6. [2]

TakuM 06pa3oM, OHUM U3 OCHOBHbIX HAITPABIEHU N IIPUPOJOOXPAHHBIX MHBECTULIMH B KpacHOSpCKOM Kpae
SIBJISETCS UHBECTUL[MH, HATIpaBeHHbIE HA OXpaHy aTMOCPepHOTro Bo3ayxa. [locieHYe FOfbl OHYU COCTABIIIOT
6oree 30 % Bcex MHBECTULMI. DTO ONPABIAHO, TAK BOIIPOCH OXPAHbI aTMOC$EPHOro BO3AyXa ABILIOTCS HaU-
6oree 310601HEBHBIMU A1 Kpast, 0COOEHHO AN KPYIHbIX HaceleHHbIX IyHKTOoB. Hampumep, r. KpacHospck
BXOZMUT B COCTAB 40 ropozoB Poccuiickoit dezepaliui, B KOTOPHIX 3aPUKCHPOBAH CaMbli BEICOKUM YPOBEHD
3arps3HeHus aTMOCPEPHOTO BO3ayxa [4].
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OznHako npobieMa 3aKIH0YAETCS B TOM, UTO B 2019 U 2020 IT. BeCh 06beM GUHAHCUPOBAHUS IIPUILIEIICS
Ha cOOCTBEHHBIE CPeJICTBA OpraHU3aIUi, OI0HKeTHOro PUHAHCHPOBAHUS TaHHOTO BUA MHBECTUL[UI HE ObLIO.
B 2018 rony 8,8 % MHBeCTUIMI, HATIPABIEHHBIX Ha OXpaHy aTMOCdepHOro BO3AyXa, TOCTYINIO U3 defepans-
HOro brofKeTa, 13 OI0/KETOB IPYyruX YPOBHEH CPefiCTB He [TOCTYIIAI0, UHBECTULNY TaK)Ke GUHAHCHPOBATIKCH
B OCHOBHOM 32 CYeT cOOCTBEHHBIX CpefCTB opraHusanuii. CieLyeT OTMETUTS, YTO TaKas CTPYKTypa MHBECTH-
LM, HallpaBleHHBIX Ha OXpaHy aTMocdepHOTo BO3AyXa, XapakTepHa U A Poccuiickoit Penepanuu B re-
JIOM: B 2018—2019 IT. 00beM NHBECTUPOBAHUS 32 CYET COOCTBEHHBIX CPEACTB OPraHU3AIUI COCTABAAT 99 %,
B 2020-98 % Bcero o6beMa MHBECTUIUA.

AHanoruyHas cuTyalus HabmgaeTcs B CTPYKType UHBECTUIUEH, HalIpaBleHHBIX Ha OXPAHY U PALiOHANBHOe
HCIIONb30BaHMe 3eMestb B KpacHOSPCKOM Kpae — IO/ MHBECTUIIMI 32 CUeT COOCTBEHHBIX CPEJICTB OPraHu3aluil
B 2018—2020 IT. COCTaBIsIa 93—99 % Bcero obveMa HHBecTULIMIA. B ieom o Poccutickoi Pepepanuu CTpyKTypa
IAHHOTO BHJA UHBECTUL[UI HECKOIBKO OTIINYAETCS: B 2018 TOLY 3a CYeT COOCTBEHHDIX CPELCTB OpraHu3auii
duHAHCHPOBAIOCH 65 %, B 2019 IOAY — 61 %, B 2020 OAY — 40 % UHBECTULINH, OCTaIbHOe pUHAHCHPOBAHME
[IOCTYIIAJIO U3 GIOZXKETOB PA3IUYHbIX YPOBHEH.

BriBoasl

[IpoBeZleHHBIN AaHAIU3 TIO3BOJISIET BBIAETUTD BA IIPOOIEMHBIX aCIIeKTa PUHAHCUPOBAHUS UHBECTUIIN I
B OCHOBHOM KaIIMTaJl, HallpaBJI€HHBIX Ha OXPaHy OKPY>KalOIel Cpe/ibl ¥ paljiOHAJIbHOE UCII0/Ib30BAHUE IIPU-
poZHBIX pecypcoB B KpacHogpckoM kpae. [IepBbli 9TO OTpULIATeNbHAL JMHAMUKA UHBECTULIMI, HAIIpaBIE€HHbIX
Ha OXpaHy U paljMOHAIbHOE UCIIONb30BAHME 3eMEeIbHBIX PeCYPCOB. BTOPBIM SBISETCS TO, YTO OCHOBHOM 00beM
HMHBeCTULNI $UHAHCUPYETCS 32 CYeT COOCTBEHHBIX CPEACTB OpraHu3alnii, cCoPMHAHCUPOBAHNUE IPAKTUIECKH
orcyrcrByeT. CpencTBa defepasbHOIO U perOHANBHOTO OI0KETOB, HallpaBiseMble Ha OXPaHy U pallOHAIbHOE
HCIIONb30BaHUE IPUPOLHBIX PECYPCOB (B TOM YUC/IE B paMKax AeMCTBYIOLIUX FOCYyAapPCTBEHHBIX IIPOrPaMM),
[IOKPBIBAIOT B OCHOBHOM TeKyIIMe 3aTparthl [5]. Ha Hatu B3r/az, 6onee akTUBHOe cOPUHAHCHPOBAHUE IPUPOO-
OXpaHHbIX MHBECTULINI 13 GI0/KETOB Pa3NUYHbIX YPOBHEH [T03BOIUT TOBBICHUT UX OOIIHI 06BeM 1 BhIPOBHSITh

UX CTPYKTYDY.
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BHEAPEHWUE KOHLUEMUWUWN BEPEXX/TMBOTO NMPOU3BOACTBA
CLUE/NBbIO SPDPEKTUBHOIO NMPUPOAOMNOJ/Ib3OBAHUSA

E. H. Mapkacoga, 4. B. [anaxoBa, E. 3. MNMotanos, M. E. EBaokumoBa, U. t0. PeaHnuenko

KemepoBcKuii rocysapctBeHHbIii yHuBepcuteT, Kemeposo, Poccus. E-mail: markasovakatya@mail.ru

AHHOmMayua. B faHHON CTaTbe paccmMaTpyUBaeTcs pe3ynbTaTUBHOCTb BHEAPEHWS KOHL,eNLMn 6epexanBoro Nporn3BoACTBa U NCMOb30BaHME
€€ NPUHLMMOB, a TAKXXE BHeApeHWe TpeboBaHMI CUCTEMbI SKOOTMUECKOTO MEHEAXMEHTA U MHCTpyMeHTa SWOT-aHanus.

Katouegbie croga: KOHLeNLMa 6epexnnBoro npousBoACTBa, CUCTEMA 3KOOMMUECKOT0 MeHeaXKMeHTa, TpebosaHus, lean-production,
SWOT-aHanus.

BBeznenue

OzHOM M3 CaMbIX 3HAYMMBIX 33Jla4 Ha CErOJHIIIHUY JIeHb IPOMBIILIEHHBIX IPEATIPUITHI MOXXHO 3aMe-
TUTH OOJIBIION POCT IPOU3BOACTBEHHOU U IKONOTUYECKON 3PPEKTUBHOCTH, 2 UMEHHO CHIDKEHUE UBJIEPIKEK
IJ1s IPOM3BOZCTBA BBIIIYCKAEMOTIO IIPOAYKTA C yMeHbIIeHeM 9KOJIOTUYeCKUX XBOCTOB IIPOU3BOACTBA. YTOOHI
3$deKTHUBHO yIIPaBIATh IPOU3BOACTBEHHBIMU U3LEPIKKAMU HY>KHO COKPATUTD 3aTPaThl Ha ToTpebneHue sHep-
reTUYECKUX PECYPCOB.

Ecnu MpUMEHSTH eJUHOPA30BbIE MEPOIIPUSITHUS IO FIHEProcOEPeXKEHUIO U TIOBBIIIIEHUI0 SHEPreTUIeCKOM
3$deKTUBHOCTH, TO 5TO He IIpUBeLET OXKuzaeMoMy 3GPeKTy [0 yMeHbIIEHUIO S3HEPro3aTpaT Ha BceM IpeAIIpU-
ATUU. DHEPreTUYECKUMU U3LEP>KKaMU B IIPOU3BOJCTBE ABIAETCS YIIPaBIEHUE IIPOLLECCOM Ha OCHOBE IIPUH-
LUIIOB KOMIUIEKCHOTI'O OXBaTa U CUCTEMHOTO MMOAX0AaM.

Ilenbro JaHHOM pabOTHI SIBISIETCS pACCMOTPETh BHEAPEHNE KOHIEMIUY OePEXKTUBOTrO IIPOM3BOJCTBA C LETTBIO
3QPeKTUBHOTO IIPUPOAOTIONB30BAHUS.

MaTepuansl U MEeTOZbI

HpI/IMeHeHI/Iﬂ CHUCTEMBI DHEPreTUYE€CKOTO MEHEIDKMEHTA U IIJIaHA MepOHpI/ISITI/IfI I10 :—)Heproc6epe>KeH1/I}o
SABIISAETCA 601166 I[IpaBUJIbHBIM pDEIIE€HUEM B O6IIaCTI/I yIpaBi€HUA IIPOU3BOACTBOM.

,HIIH TOrO, ‘ITO6LI OIIPpEAECINTDb CKPBITHBIE PECYPCHI, & TAKIKE HEUCIIOJIb30OBAHHDBIEC 3aI1aChl, OJHOCTOPOHHEI'O
Hccj1en0BaHNA TOJIBKO pECYPCHOTO IIOTEHI A/ 6}7,ZICT HEeIOCTATOYHO.

CenbCKOX03IHUCTBEHHOE TIpEeAIpruATrE BlIajesd HEKOTOPBIMU peCypCaMU: 3€MEJIbHBIMMY, TPYLOBBIMH, Ma-
TE€pUAJIBHBIMU, TEXHUYECKHNMHU, YMEET IIPaBUJIPHO OLE€HNBATD X, IIOMO>XET TOYHO ITPUHATD YIIpaBJII€HIECKHE
penieHnsda npu paspa60TKe IIpOrpaMM TE€XHOJJIOIMYECKOTO Pa3BUTUSA C YI€TOM YCTPaHEHU A IIOTEPb.

,HIISI o6ecnequ1/151 BBICOKOTO KQUeCTBa CEJTbCKOX03IMCTBEHHOMU IIPpOAYKIOHH KOTOpasd 6y,11€T COOTBETCTBOBATH
OTpPaCJIEBBIM CTAHAAPTOM MOXKET II0 CHOCO6CTBOBaTb I[IepexXo/] Ha IIpOrpeCCrBHbBIE aHeproc6epera10LuHe upe-
cypcocbeperaoliiyie TeXHOMOTUHU.

HCHO, 4TO BOIIPOCHI TEXHOJOTUYECKOT'O Pa3BUTUSA 1 COBEPIHIEHCTBOBAHUA CHCTEMBI MEHEIDKMEHTA MOT'YT
6bITb AKTYQJIBHBIMU U COBPEMEHHBIMH, €CIIU IPMMEHATD Lean-texHonoruu. C IIOMOIIIBIO TaKUX TEXHOJIOIUH
NIpenIpuiaTrua CHOC06HBI 3HAYUTEJIbHO COKPATUTD IIOTEPU U HOTpe6II51Tb KaK MO>XXHO MEHbIIIE ITPUPOLHBIX
pecypcoB. JTO, B CBOIO O4€peZb, BBIBOAUT IIPEAIIPUATHUSL Ha HOBbIA YPOBEHbD.

PezynbpraThl UCCIeA0BAaHUS

B cenbckoM X03511CTBe TpebyeTcst HOBBIN 06pas MBIIIIEHUS, 0COOEHHO B CHCTeMe yIIpaBieHus. TpafuliioH-
Hble METOZBI CTPAZAIOT OT MHOXKeCTBa [10Teph U HeaddekTuBHOCTU. IIpoLiecc BHeApEHNS CHCTEMbI HeperxiIu-
BOCTH B CEIbCKOXO3SMCTBEHHOM IIPOU3BOACTBE SABJISIETCS MAJIOU3YYEHHBIM, TaK KaK CyllecTByeT MHEHUe, UTO
[IPUHIUIIE GePEXKINBOrO IPOU3BOLCTBA MOTYT OBITh BHEAPEHb! TOIBKO Ha IIPOM3BOACTBEHHBIX IPEAIPUATHSIX.
ABTOpPCKHU [TOAXOJ TI03BOJISET PACCMOTPETh BO3MOXHOCTh BHEAPEHUS CUCTEMbI OEPEXXTUBOCTH B CEIBCKOXO-
34MCTBEHHOE [IPOU3BOJCTBO Yepe3 B3aMMOCBS3b «TeXHONIOTUU — IIEPCOHAJ — KaueCTBO» [1].

YrpaBneHue opraHusanyeil Ha OCHOBe IPUHIUIIOB GepexxnuBoro npoussozctsa (lean-production) 3a-
KJII0YaeTCs He IIPOCTO B YIYYIIIeHUN CIOXKUBIINXCS CTU/IEH YIIPaBIeHU] U OpraHn3anny 61u3Hec-IIpolleccos,
a BO BHEJIPEHUU U PA3BUTUU UHOM KYNbTYpPbl OpraHU3aLUY, IPUHIUITUAIBHO JPYroro CTUIL MEHEI>KMEHTA,
HOBOT'O MBIIIJIEHUS He TONIbKO CPesiy pyKOBOAUTENEH, HO 1 pabOTHUKOB peanpusTrs. Kounennus 6epexiu-
BOT'O IIPOM3BOACTBA H6a3UpyeTcst Ha IOHATUY «MyZa» (SIIOHCKOe CI0BO) — IIOTePH, OTXOAbL. IIprMepaMu Myzbl
MOTYT OBITH — BRLIIONHEHHe TUIIHUX JEHCTBUH, IPOCTOU [IPOU3BOACTBA, He pallOHANbHOe ABIKeHe 00beK-
TOB, IIePeTIPOM3BOACTBO, BBIIIYCK IIPOAYKI[MH, He OTBevatollell Tpe6oBaHUIM noTpebuTeneil [2]. PakTryecku
KOHI[EMI[Vs HallpaBIeHa Ha CHIDKEHYe 3aTPaT U ITOBHIIIIeHHEe KOHKYPEHTOCIIOCOOHOCTH TpeAnpustis. Hecmo-
TpS Ha TO, YTO Ha CErOAHAIIHNI feHb B Pecriybnrike Benapych OTCYTCTBYIOT peKOMEHZALMY 10 KOMIIEKCHOMY
[IOZIXOZy K BHeApeHUo IpuHIUNoB lean-production, cyiiecTByeT psz MpeAIpUsSTH, YCIEIIHO UCIIOIb3YIOIIIX
KOHIIEMIIMIO B CBOM IIPaKTUYECKOM JeaTeNbHOCTU. HarpuMep, Takue TUraHThl kKak BenA3, «BekoMyHHMAIII»,
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MuUHCKUI MOTOPHBIN 3aBOZ, «PafinOoBOIHa» (IPOU3BOACTBO KOMILIEKTYIOLIUX JJISI aBTOTPAKTOPHOU TEXHUKH),
MIpeANPHUATHUSI MAJIOTO U CpelHero busHeca [1].

B To>Xe BpeMs Iepesl MUPOBBIM COODIIECTBOM BCE OCTPEE CTOST BOIIPOCHI SKOJIOTUYECKO HE30MacHOCTH.
B Hacroslee BpeMs IPOU3BOLUTENN CKIOHSIOTCS K IMHEMHOMY [IOAXOAY B IPOU3BOJCTBE, laXKe U IIpUMe-
Has KoHIenuio lean-production: mbl f06bIBaeM, cozzaem U BribpaceiBaeM. Jlug obecieyeHYst yCTONYNBOTO
Pas3BUTHS IPEAIIPUATUSL HE0OX0AUMO TaKOe JOCTIDKEHME YL 0BIeTBOPEHHOCTH TOTpebuTenei, KOTopoe Ipu
IanbHeHIIeM pasBUTUY CBOero O13Heca He OKa3blBaeT HeraTUBHOI'O BIHUSHUS Ha BOSMOXXHOCTS OyZyLLero mo-
KOJIeHUS YAOBIETBOPATh CBOU ITOTPeOHOCTH. IIpON3BOAUTENIO0 BAXKHO IOMHUTE O OXPaHe OKPY KaIoIeH cpeabl,
0 MUHUMHU3AIMU 3KOJTOTMYECKUX PUCKOB. DKOJIOTMYECKUI PUCK — BEPOSITHOCTh BOSHUKHOBEHUSI OTPULATENb-
HBIX U3MEHEHUH B OKpy)Kalollle cpefie UK OTAATeHHBIX HeOIaronpusaTHBIX [T0C/AeCTBUM 9TUX U3MeHEeHUH,
BO3HUKAIOINX BCIeACTBUE HETaTUBHOI'O BO3EHCTBUS Ha OKPYIKAIOIIYIO Cpexy [2]. DTU PUCKU MOTYT OBITH
BBI3BaHBI YPE3BbIYAHBIMU CUTYaLASIMU IPUPOLHOr0, AHTPOIIOF€HHOTI'O U TEXHOTE€HHOr0 XapakTepa. Jlaxe,
ec/y [IPOU3BOACTBO He OTHOCUTCS K BPeHBIM BCera CyLeCTByeT pUCK KOCBEHHOT'O 9KOTIOTUYEeCKOro yiepba,
HaIpuMep, BbIOPOCH IPHUBOASLT K HAPYIIeHNIO KINMaTHUYeCKOro HanaHca, yXyALUIeHUI0 KayeCcTBa IIPUPOLHbIX
pecypcoB, rubeny 1 yMeHbIIeHUHU YUCTEHHOCTH 3Bepell U [ITHUL. A TOHHBI OTXOZOB [T0CIIe yIIOTpebIeHUs Ipo-
JYKL MY IIPUBOJUT K 3aIPSI3HEHMIO MECT OTZbIXa, BOSHUKHOBEHUIO [TIOJIMT'OHOB C MyCOPOM. 3aXOpOHEHME MY-
copa TakK>Xe HeCeT OIIaCHOCTb [ OKPY>KaIOILle! Cpebl U 340p0Bbs. OTXOABI BBILENAIOT TOKCUYHBIE BEIIIECTBA,
KOTOpbI€ [IOIIaJAI0T B [I0YBY, B IPYHTOBYIO BOAY. Bce 9TO IIOTOM MBI BibIXaeM U yrioTpebiseM ¢ nuteit. Tombko
M3MeHUB 00pa3 MBIIIIEHUS, «IIPOYYBCTBOBAB» HEOOXOAUMOCTD IIepepaboTKHU U YTUIU3ALUY OTXOLO0B MOXKHO
CyILIeCTBOBATb B 9KOHOMUKe OYyIIlero — 9KOHOMUKe 3aMKHYTOrO LIUKJIA. B 3TOM ciydae rociie ucTedeHus CpoKa
[I0/Ib30BAHMS TOBAPAMU Mbl MOXKEM IIPUHATH Ky/IbTYPY PELIUKIMHIA, B KOTOPOM IIPOAYKTHI X KOMIIOHEHTBI MOLYT
6bITh TTOCTTE yIIOTpebIeHUs pa3obpaHsl, TepepaboTaHbl ¥ BOCCTAHOBIEHbI /IS IIOBTOPHOTO UCIIONB30BAHU.

[IpennpUATHS, UCIIONB3YIOLIYE ¥ ceOst IPUHIIUIIBL GepeXXINBOrO IPOU3BOACTBA U IIPUHUMAIOIINE TI0XO/bI
IJISL 3aIIUTHL OKPY>KaIOL[el Cpebl IODKHbI B CBOEH TesSTeNbHOCTH He 3a06bIBaTh 0 TpebOBaHMAX K DKOIOrUYe-
ckomy MeHegpkMeHTy cornacHo CTE ISO 14001 [3]. MHorza cuctemMa sKOJIOTMYE€CKOTO MEHEPKMEHTA ABJIA-
€TCs OTPAaHUYEHUEM I10 BHEAPEHUIO KOHLEMI[UY OepexINBOTO MPOU3BOACTBA. Bellb cTpeMiieH e CMATYUTh
HebIaronpusTHbIE BO3AEUCTBUSL OT BPEAHbIX BEIOPOCOB, YKeJaHUE UCIIONb30BAHUS SKOTOTUUECKH YUCTOTO
Marepuaia, 0653aTenbCTBA 10 3aLIUTE OKPY>KaOLIell Cpeibl TOPOi Ha060POT IIPUBOAUT K YBETUIEHHUIO 3aTPaT
Ha IIPOU3BOJCTBO.

BHeznpsas TpeOOBaHUS CUCTEMBI SKOJIOTUUECKOTO MEHEI)KMEHTA B CBOU OM3HEC-TIPOIIeCCHl, HAlIpUMep,
MapKeTHUHT, IPOeKTUPOBAHNE, 3AKYIIKH, OPraHNU3aL U JO/DKHbI YIUTHIBATH CBOU PUHAHCOBBIE, TEXHOJIOT U -
yeckue, KyIbTypHble, COLMANbHbIE BO3SMOXXHOCTU U OLI€HMBATH BO3MOXXHOCTD UCIIONb30BAHUS «PA3ZYMHOT0»
peuukarHra. CucTemMa sKOJIOTMYECKOr0 MEHEI)KMEHTA U PELIMKIUHT IPUBETCTBYET Iepele/IKy CIIMCaHHOU
Mebenu, HalprMep, B OpUIMHAJIbHBIE [IONKY WIH CKaMelKu. A OepeXxnBoe IPOU3BOACTBO OyzeT HaljeleHOo
Ha TO, YTOObI 3aMEHUTD CTEKISHHbIE CTAKaHbI B CTOJIOBOI Ha IIIACTUKOBBIE, UTO IIPHBEET K MeHbliieMy 6010,
OTmazaeT HeobXoauMOCTH fe3nHUIUPpOoBaTh TocyAy. Habuparoririe 060pOThI IPOU3BOACTBA U DKCIIIYaTALUN
37IeKTpOMODOUIIelT BO BCeM MHUPe, C OLHOM CTOPOHBI, 3a60TUTCS 0 9KOJIOTHH, O yMEHbIIIEHUY BpeAHBIX BhIOPOCOB
Barmocdepy, a ¢ IPyroit CTOPOHBI, OCTPO CTOUT BOIIPOC YTHIN3ALUHY U IlepepabOTKU aKKyMY/ITOPHBIX 6aTapei.
Jls onpeneneHus MacIITaboB IpobreMbl Mbl BOCIIONb30Banuch SWOT-aHanusoM. [lomydeHHbIe pes3yIbTaThl
puBesieHbl B Tab. 1.

Tabruya 1
SWOT-aHanus

Bo3MOXHOCTH

Yrprossl

Buemnss cpepa

Viy4lieHue KadecTBa U TEXHUIECKOTO YPOBHS IIPO-
ZyKUuU. ViydileHe KaueCTBa XKU3HU. YMeHblIIeH1e
3aTpar Ha Z06BIYY HOBBIX IIPUPOAHBIX PECYPCOB.
YMeHbllIeHHe KOTUYeCTBa IOMUTOHOB. IIposieHne
YKM3HEHHOTO LIUKJIA TPOAYKIUHI

PriHouHbIH 6apbep CxkenTunuam obmecrsa. Her
CO3ZaHHbIX 3AMKHYTHIX LIMK/IOB. He pertieH Bompoc

C yIIaKOBKO# IPOAYKLMK. HeT yyeTa 0TXOZOB 110 BUAY
u chepe mporcxoxaeHus. [lepBOHAYAIbHbIE 3ATPATHL

TTPEUMYIIECTBA HEJJOCTATKH

TTPEUMYIIECTBA HEJOCTATKU

BuyTpennss cpesa

Co3zaHye HOBBIX pabourx MeCT I PAOOTHUKOB
C pasHBIM YPOBHEM KBaIUUKALNHU. YIKECTOUeHHE
TpeGoBaHU K IpoAyKuuY Hanuure CKIafCcKUX 1o-

MelleHMU. KOHKypeHI[Ms ¢ IPUBBIYHOM NIPOJYKIIUEH.

Tamo)xeHHble 6apbepbl

HezmocTaTouHo 3HaHUM U OTbITa. HeT HOpMBI 1O AK-
TEJILHOCTH CPOKa CIIY>KOBI U PEMOHTOIPUTOZHOCTH.
Her of1ero mmyTy BHeApeHUs

BriBoasl

BbIXOZ 13 CIOXKUBIIIEHCS CUTYALMY BUAUTCS HAM B CUCTEMHOM II0AXO0Je [IPY Pean3alyu [I04X0L0B bepex-
JIUBOTO IIPOU3BOACTBA U CUCTEM DKONOTUYECKOTO MeHeIKMEHTa, KOTOPBII MOXKET ObITh IPUMEeHEH Ha KOH-
KPeTHOM IpeAIpUITUH.
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AHHomayuq. B ctaTbe nokasaHbl NPUOPUTETDLI Ppa3BuUTUA I'IpOMbILLlﬂeHHOVI nepepa60TKM nnoAoB v osoluen. laHa XapaKTePUCTUKA TEXHO-
NI0TViA, 06eCneunBakoLLMX CHUKEHWE OTXO40B npu nepepa60T|<e N10400BOLLHOIO Cblpbs. 0O603HaueHa BO3MOXHOCTb NPUMEHEHUA AaHHbIX
3KO/IOMNMYHbIX U pecypcoc6epera|ou.|,mx TEXHOMOMNiA Ha npeanpuaTnax B Poccum.

Katoueebie crosa: CHUXEHME, OTXOAbI, N0AbI, OBOLLM, NepepaboTka, pecypcocbepexkeHune, 3Konorusa, 3pdHeKTMBHOCTb

BBezenue

IToBeiiIeHUe 6E30MIaCHOCTH U Ka4eCTBa BhIIYCKAeMOU IIPEeANPULTUIMU I10 [iepepaboTKe IUIOZO0B U OBOLIEH
IIPOAYKI[UY HAMPSAMYIO COOTHOCHUTCS C pecypcocbepeskeHreM U 9KOIOTMIHOCTI0. K aT0# cdepe oTHOCHTCH
COKpallleHre KOTUUECTBA OTXOA0B ¥ MAKCUMATbHOE UCIIOIb30BAHUE BTOPUYHOTO ChIPbS. B MI000BOIIHOM
OTPaC/IU 5TO OTPOMHBIN 06bEM OUUCTOK, 06PE30K, BRIXKUMOK, COAEPIKAIIUX [IeHHbIE GBUONTOTMYECKU AKTUBHBIE
9IeMEHTBI, TepepaboTka KOTOPIX COKPATHUT Bpel, HAHOCUMBIH OKPY>KaIOLIell cpesie, ¥ 060raTUT aCCOPTUMEHT
M0JIe3HOM elbl JJII OTeYeCTBEHHOTO HOTpe6I/ITeIISI [1;2].

Iens — copeiicTBYE TOBBIIIEHNIO 3PGEKTUBHOCTY UCTIONB30BAHUS TIOAO00BOIIIHOIO ChIPhS B MHTEpECax
9KOJIOTUH, pecypcocbeperxeHuUs U PaCIIMpeHHUs IUIeBOM IPOAYKIUHU, 000Trallle HHON GUONIOrMYecKy aKTHUB-
HBIMU BellleCTBAMU. 3a1aun — 06paboTKa, aHanus u 060611eHre UHGOPMAIIUU 10 CIIOCOHAM MAKCUMAIBHOTO
COKpaIlleHUS OTXO/[0B B IepepaboTKe MI00B U OBOIIIEH.

MaTepuansl U MEeTOZbI

I/ICCJIG,I[OBaHI/Ie IIpOBOAUJIOCH C IIOMOIIIBIO I/IH(l)OpMaI_U/IOHHO AHAUIUTUYECKOI'O MOHUTOPHUHTA, aHA/IN3a
u 0606LLLEHI/ISI OTKPBITBIX I/IH(I)OpMaLII/IOHHbIX HNCTOYHHKOB O METOJZaX COKpAllleHNA OTXOJLO0B B IIpOIieccax I1e-
pepaboTku oBo1Ileil 1 GPYKTOB.

PezynbpraThl HCCIeA0BAaHUS

ArponpoMBIIIIIEHHbIH KOMITTIEKC Poccuu por3BOAUT LINPOKUI aCCOPTUMEHT GPYKTOB, OBOLLEH U Kap-
Todens brarogaps CBOUM pasHOOOPA3HBIM KIMMATUIeCKUM YCIOBUAM. [IOMUMO TOTO, YTO ZAHHAS CeIbCKO-
XO3SMCTBeHHAS IPOAYKLNS [I0TPebIseTcs HAIPSIMYIO U IIPOJAETCS B KaUueCTBe ChIPhs, OHA [lepepabaThlBaeTCs
BO MHOYKECTBO ITUIIEeBbIX IPOAYKTOB, KOTOPble MOXKHO pasfle/IuTh Ha 3aMOPO>KEeHHbIe, FOMOTeHU3HPOBaHHEIE,
cyxye, KOHCepBHPOBAaHHBIE, COKU, COYChl, TOTOBbIE OIII0fa, CHEKH [3; 4].

Ba)KHO XapaKTePUCTUKOH IIOZOBOOBOIIIHOTO ChIPhS ANS TepepaboTKY SBASLETCS TO, YTO OHO JIErKO TPaB-
MuUpyercs, 6bICTPO TOPTUTCS, YACTO COZEPIKUT OOMBIION 06BeM BIIATH, YTO [IPELbABIIET OlIpeiesieHHbIE Tpe-
60BaHHUS K TeXHOIOIMYIEeCKUM IIpolieccaM U o6yciaBarBaeT 60bIIoe KOMUYeCTBO OTX0Z0B. VX coKpaleHue
U peLMKINHT BaKHas 3aaua 3pPeKTUBHOIO IIPOM3BOACTBA. B Tabnute 1 npuseneHs! 3dpdeKTUBHbBIE METOLbI
COKpallleHUS OTXOZO0B B IIJIOZOOBOIIHON IIPOMBIIIIEHHOCTH, IpUMeHsieMble Ha peanpustuax EC [5].

Tabruya 1
IlepcmeKTUBHbIE TEXHONOIUY COKpPall[eHUS OTXOLOB A NIOXOOBOIMIHON IPOMBIIIIEHHOCTH

HA3BAHUE XAPAKTEPUCTHKA T1ONOXXUTENBHBIA 9PPEKT
PasjeneHnne ocTaTKoB | YAaneHHEe MEIKOANUCIEPCHOTO OPraHUIeCKOro MaTepyuana Ipyu 3HaYuTeNbHOE COKpallleHUE 3arpsi3He-
yIaKOBKe; yCTAHOBKa C60prIX JIOTKOB, 3aCIOHOK U 'POXOTOB; HUSA CTOYHBIX BOJl MU YMEHbIIIEHHE UX

[IpUMeHEeHe CYXOro pasieneHus 1 cbopa TBepABIX, IOMYTBEPAbIX | 06beMa.
OCTAaTKOB 1 OTGPAKOBAHHOT'O ChIPbst; GUIBTPOBAHME CTOYHBIX BOJ,
JULS OTZe/IeHUsI TBEPABIX OCTATKOB. IIpMEHNMO KO BCEM YCTaHOB-
KaM 110 tepepaboTke ppyKTOB U OBOILIEH.

Hcnonb3oBaHue aBTO- | YCTAHOBKA MallIMHBI B Havaje TIPOU3BOACTBEHHBIX JUHUA IIpenoT- CHmxaeT II0TE€PU ChIPhA. O6ecrnieynBaeT
MaTHUYECKUX COPTHU- BpalllaeT JUIIHKE IPON3BOJACTBEHHBIE IIOTEPU. HpI/IHI.II/IH pa.60TbI 6osee BEICOKOE KaueCTBO KOHEYHOTO
POBOYHBIX MAIIVH MaIIWHBI 3aBUCUT OT BUJZIA ChIPbS: OTAENIE€HUE IPOUCXOAUT I10 pa3- | IIPOAYKTA.

Mepy, Macce, BETY, MaTepUaly. MHBecTULIMOHHbIE U JKCIIIyaTa-
LOVOHHBIE PACXO/ bl LOJIXKHBI COOTBETCTBOBATH SKOHOMMUU ChIPbA.

U3BreyeHre Kpaxma- | Besblit kpaxmas n3BieKaeTcsl B BOZE paHbllle 30HbI 6/IaHIIMPOoBa- | MoXKeT 6bITh BOCCTAHOBIEHO OKOJIO

J1a IIpy riepepaboTKe | HUS, 06bIYHO Ha JonacTsx. Cepblil KpaXMasl MOXKeT ObITb U3BI€YeH | 51 KI' KpaxMasla Ha TOHHY KapToders
KapTodes IIPOJIyBKOM PEXYLIUX J€3BUH. ¢pu. I[IpUBOAUT K MEHbLLIEMY KOTHYe-
CTBY OPraHMYECKUX BELECTB B CTOUHBIX
Bogax. CHM>KAET 9KCIUTyaTallMOHHbIE
3aTpaThl Ha BOJIOOTBEJICHHUE.
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Elrfe oZHMM HallpaBIeHUEM COKpPAIlleHUs OTXOZOB SIBIIETCS [IepeBO UX B OpMY BTOPUUHOTO CHIPhS U ATIb-
Hetas nepepaborka. OueHb MepCreKTUBHBIMU TEXHOMOTUSMU B JAHHOU chepe MOXKHO CYMTATH TEXHOIOTUN
[IPOU3BOZACTBA IIOPOLIKOOOPA3HBIX [IPOLYKTOB, KpacUTeIel U CyXUX KOHLEHTPaToB. [Ipon3BOCTBO ZaHHOH
IPOAYKLNY B HACTOAIIlee BpeMs He YL OBIETBOPsieT IOTPeOHOCTSM PhIHKA HU I10 KOTUYECTBY, HU 10 aCCOPTH-
MeHTy. JTa IIpobreMa YaCTUYHO PeLIaeTcs 32 CIeT CUHTEeTHYeCKHX 3aMeHUTe e, 04HAKO, 9TO He paBHOLleHHAs
3aMeHa. HarypanpHble MOPOIIKY, KPACUTENN, KOHLIEHTPAThl KpOME IUTMEHTOB, B CBOEM COCTaBE MMEIOT Lie/IblN
KOMILIEKC OHMONOrMYeCcKy aKTUBHBIX BelljecTB. VX MCII0/b30BaHYe [T03BOILET HE TONBKO YIYYIINTh BHEITHUH
BUJI, HO U IIOBBICUTH MTUIIEBYIO LIEHHOCTH IIPOLYKTOB [1; 2; 6].

Cpezu IUIOZOB U OBOILel Hanboslee IepCIIeKTUBHBIM ChIPhEM ISt TONYYeHUS JAHHbIX IPOAYKTOB SIBISIOTCS
CTOJIOBAas CBEKJIA, THIKBA, BUHOTPAJHbIE U ATOLHBIE BHDKUMKU. B TabmuIle 2 IpeACcTaBIeHbl TepCIIeKTUBHbIE
TEXHOJIOTUH TIOIyYeHUS IIOPOLIKOOOPA3HBIX IIPOAYKTOB U HATYPAIbHbIX KpacUTesel 13 BTOPUYHOTO III0L0-
OBOLIHOTI'O ChIpBA [1;2; 6].

Tabruya 2
TeXHOJOrUU MPOU3BOACTBA MOPOMKOOOPAZHBIX NPOAYKTOB U KpacHUTeNeln
TEXHOJOI'US, PASPABOTYUK KPATKASI XAPAKTEPUCTUKA
ITpor3BOACTBA THIKBEHHOTO II0pE U/UJIHU T10- ThIKBEHHBIM IIOPOIIOK PKO OPAHKEBOI'0 LIBETA, COXPaHAIOLIMI aPOMAT U BKYC ThIK-
pouika, Komnanusg NORMIT Bbl. TEXHOIOTMYECKAs! CXeMa [1epepaBGOTKU THIKBBL, TUO0 BTOPUYHOTO CHIPbS U3 THIK-

BbI B TBIKBEHHYIO0 MYKY. HpOHSBOlII/lTeJIbHOCTb JI0 7000 Kr/d.

HpOI/IBBO,E(CTBO 6bICTpOpaCTBOpI/IMI)IX IIUIIEBBIX KOHLIeHTpI/IpOBaHI/Ie TIIPOAYKTA JOCTUTAETCA BOBﬂeﬁCTBHeM AWOKCHAA yI1€poaa,

TIOPOLIKOB U3 PACTUTENIBbHOrO cblpbsi, BHU- a30Ta WIM 3aKUCU a30Ta C PaCXO0M HUYKE KPUTHUUECKOro 3Ha4eHHUA. YIIapuBaHHUe
TeK ¢punuan PTEHY «PHII nuieBsIx cUcTeM IIPOMCXOAUT BO BpalaoieMcs 6apboTaskHOM C10e, IpoLece HHTEHCUPULIMPYeTCs
um. B. M. Top6atosa» PAH reHepHpyeMbIM IIOTOKOM TeIUIOHOCHUTEJIS U yIbTPasByKOBbIMU KosebaHusmu. Pac-

IIbITUTENBHAS CYIIKA TAKOKe IPOUCXOAUT B II0JIE YABTPA3BYKOBBIX Koebanuil. ITo-
JIydeHHBbIE IIOPOILKY XapaKTepPU3YIOTCS YIyYIlleHHOM BOCCTaHaBIMBAEMOCTBIO IIPU
II0JIy4€HU U 1€JIOT0 IIPOAYKTa B OTIMYME OT TPAJUIIMOHHBIX TEXHOJIOT M.

TeXHONOTMY IIPOU3BOACTBA [IOPOLIKOBLIX IIpe- | [IopOIKOBbIe IIpenapaThl 061aal0T BEICOKOHM $apMaKOIOrNYeCKO aKTUBHOCTBIO.
[1apaToB K3 GOTBBI MOJIOZOM CTOIOBOM CBeK/bl, | OTIMYAIOTCS HU3KUM COZlePXKAHVEM JIETKOYCBOsIEMbIX YIJIEBOZIOB, BBICOKMM COZEp-
®I'BOY BO «MI'VIIII» >KaHMEeM He3aMEeHMMbIX aMHUHOKHUCIIOT, TIEKTUHOBBIX BellleCTB, BUTaMHUHa C, )KUpo-
PacTBOPUMBIX TUIMeHTOB. O6JIa/jaloT IPOTHBOBOCIAIUTEIbHBIMY, AHAIbIeTHYE-
CKUMU, aHTUOKCUJAHTHBIMU U IelaTO3alUTHBIMU CBOMCTBAMM.

BriBoasl

Ananus nHGOPMAIMOHHBIX UCTOYHUKOB IIOATBEPKAAET IIEPCIEKTUBHOCTh IIPUMEHEHNS METOJIOB COKpa-
[IeHUS OTXOJ0B B IUIOL00BOIIHON IPOMbIIIITIeHHOCTU. OHY TPUMEHUMSBI JJIS TH060T0 epepabaThiBaAOIIEro
pou3BozACTBa. CIeprKUBAOIIUM GAKTOPOM UX LIMNPOKOTO BHEJPEHUS IBILETCS HEOOXOAUMOCTb MHBECTUIIUH.
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MPOBNEMbI PAUMOHANTBHOTO NCMOJIb3BOBAHWUSA 3EME/Tb
CENbCKOXO39WCTBEHHOIMO HA3HAYEHMSA B MOCKOBCKOW OBJIACTU

P. O. MetpocsH, A. B. CtapoBoinToBa, E. 1. AHaHuueBa

locynapCTBEHHbI YHUBEPCUTET MO 3emeycTpoiicty, Mocksa. E-mail: r-petrosyanozoz@mail.ru

AHHOmayuq. B gaHHOW cTaTbe pacCMaTpuBatoTCA ﬂpOGI’IeMbI, CBA3aHHbIE C paLlMOHANIbHbIM UCMO/Ib30BAHNEM 3eMefb CeIbCKOX039CTBEH-
HOro Ha3HavyeHuns B MOCKOBCKON o6nacm, A TAKXXE MEPONPUATUSA, HANPaB/EHHbIE Ha yN1yYllEeHNE UX KaYeCTBa N COCTOAHUA.

Kawuesble cAoga: pauoHanbHOE UCMOb30BAHME 3eMeSlb, arpapHas noamtnka MockoBckoi 06aactu, 3po3us nous, BMJ1A, komnnekcHoe
MCNoNb30BaHME MPUPOAHbIX PECYPCOB.

BBezenue

B cootBercTBUM ¢ PenepanbHbIM 3akoHOM «O 3emieycTporicTBe» N 78-P3 cT. 14 IulaHUpOBaHUE U OpTaHU3a-
[[MSI PAallMOHAIBHOI'O HCII0Nb30BAHUS 3eMelb U X OXPaHbl IPOBOASATCS C LeJIbI0 COBEPIIIeHCTBOBAHUS pacIipe-
ZieneHyst 3eMeJlb K OPraHM3aL|U TEPPUTOPUIA, U BbISBIEHUS IPYIUX PALMOHAIBHBIX CIIOCOO0B UCIIOMb30BAHUL
3eMerb, a TAK)Ke UX oxpaHsl B Poccutickoit deneparuy, cybpextax Poccuiickon Penepaniiyt 1 MyHUIUIIATBHBIX
06pa3zoBaHUgX. Pal[OHATBbHOE UCIIONB30BAHUE 3EMEb U UX OXPAHA SBJISETCS BAYKHEUIIINM IIPOL[ECCOM U Tpe-
6yet ocoboro BHuMaHNS. OHO COCTOUT U3 CIEAYIOINX BULOB paboT:

— paspaboTKa BApUAHTOB PAL[MOHATBHOTO UCIIONb30BAHUS 3€MENb U UX OXPaHA;

— IPUPOIHO-CEIbCKOX03SIHUCTBEHHOE pallOHUPOBaHKe TeppUTOpUH [1].

BesycnoBHO, He CTOUT IIpeHeOperate HeKOTOPHIMU [I€PBOCTEIEHHbIMY COCTABILLIOUIMMY PALHOHATBHOTO
HCII0/Ib30BaHUS 3eMellb, 2 UMEHHO IIpeloTBpallleHreM Jlerpajialiiy 3eMeJlb, BOCCTAaHOBIEHHEM CBOMCTB U Ka-
YyecTBa 3eMJIH.

B 6onbuinHcTBe cy6BhekTOB Poccuiickoit Penepanny CyuecTByOT IIpo6IeMbl, OKasbIBAIOIIKIe HETAaTUBHOE
B/IMSHYE HA BO3MOYKHOCTb UX PALMOHAIBHOTO UCIIONb30BAHUSL. MOCKOBCKast 06/1ACTh TAK)KE He SIBISETCS UC-
KJIIOYEeHUEM.

MaTepuansl U MEeTOZbI

3emenpHblH GOHA MOCKOBCKOM 0671aCTH COCTABIsLET 5135,0 ThiC. ra. Pacmpenenenue seMenbHOro GpoHaa
I10 yroAbiaM IIpEACTABI€HO Ha PUCYHKE 1 (TLIC. I‘a): 3€MIJIU I10J JIECAMU U }IpeBeCHO—KYCTapHI/IKOBOfI pacTu-
TEeJIBbHOCTBIO — 2147,0; CeIbCKOXO03SIMCTBEHHBIE yroapa — 1798,0; 3€MJIU [10J TIOBEPXHOCTHBIMU BOJAMU — 93,9;
6o70Ta — 50,1; Zpyrue yrogbsi — 600,0; HEUCIIONb3yeMble 3e MU — 446,0.

446
600

2147
~—93.9
50,1

1 CenbCKOX03AWCTEEHHBIE YToaba
" 3emMM Nog NOBEPXHOCTHBIMKM BOAAMKM
= bonota
3emnm nog necamuv U gpesecHoO-KycTa DHHMOBOI;I pacTUTENbHOCTbIO
1 [Ipyrue yroasA

. HE‘M(HDHDB‘,’EMDIE Iemn

Puc. 1. Pacnpeznenenue zemenbHoro ¢oHza MockoBckoi obractu

Ilo JaHHBIM JUATPAMMEBI CJIe[yeT OTMETUTE, YTO B pACCMaTPHUBAEMOM CyObeKTe IpeobraatoT 3eMnu, 3a-
HATBIE JIECAMU U IPeBECHO-KYCTApHUKOBOM PacTUTENIbHOCTBIO, & TAKXKE CETbCKOXO3SIHCTBEHHBIMU YTOLbSIMU.
Jl1g BBIpAIIMBAHUS CENIbCKOXO3SICTBEHHBIX KYIBTYP BXXHBIM paKTOPOM SIBIISIETCS III0ZOPOAHUE UCIIONb3YeMbIX
B J]AHHBIX LIeJIIX II0YB.

[IpakTUYeCcKU IO BCel TeppUTOpUH 06acTH IpeobnafaeT HedepHO3eMHas 30HA. 3%eCh IUANPYOIINMY
SIBJISIFOTCS ZIEPHOBO-TIO/30JIMCThIE U CEPBIE JIECHbIE TOYBBI PA3HOOOPA3HOI0 COCTaBA C HEDOBIIUM €CTECTBEH-
HBIM IUI0ZOpOAKeM. Takye BUABI TOYB TPebyIOT 0653aTeIbHOrO YA06peH s, YTo BiaedeT 3a cO60H TPyLHOCTH,
CBsI3aHHBIE C MAaTepHUAIbHBIMU U HeMaTepUJIbHbIMU U3Jlep>KKaMU [3].
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PesynbTaThl HCCTEOBAaHUS

Jlyana3oH yXynleHus XapaKTepUCTUK 3eMeslb 0671aCTH BBLABISETCS CUIOM BO3EHCTBUS IPUPOSHbIX U aH-
TponorenHsx GpakTopos. Hanbonee cepre3noii mpobneMoii B MOCKOBCKOH 00/1aCTH CYUTAETCSE 9PO3UsL [10YB,
KOTOpas 3HAYMUTEIbHO Pa3BUBAETCA IIPY BHECEHUN HAMMEHBIIEro KOIUYeCTBa OpraHUYeCcKUX yL00peHUH.
He menee 6e3BpeHbIM IIpefcTaBuseT c000I 3arpsisaHeH e 3eMerb, HapylleHre X Ka4eCTBa, a TAKyKe [I0TTHOe
YHUYTOXKeHUe [UIOZOPOLHOrO CI0SI, BEI3BAHHOE PasHOOOPa3HBIM CTPOUTENBCTBOM UK FOOBIUEH [T07Ie3HBIX
UCKOIIaeMbIX [4].

Jlg peltieHUs TAHHOM IIPOOIEMBI CIeyeT U3YYUTh IPUPOLHYIO CPEeLY, PACCMOTPETh BO3MOYXHOCTH IOBBbIIIIe-
HUS IPOAYKTUBHOCTY 3€MEJIb, PA3yMHOI'0 UCIIO/NIb30BAHUS €€ KOMIIOHEHTOB, PA3Zle/IUTh TEPPUTOPUU C YIETOM
TpebOBaHU CeNbCKOXO3SCTBEHHBIX KYIBTYP, & TAK)Ke y4eCTh PaKTOPHI yCTOMYMBOCTU U CAMOBOCCTAHOBIEHUS
3eMeJlb.

ArpapHas nonuTrKa MOCKOBCKOM 06/1aCTH OpHEeHTUPOBAHA Ha [IPOLiecC KOMILIEKCHOTO PAa3BUTHS CEIbCKOTO
XO3SIHCTBA, a TAK)KE YIAyUILIeHUs CeIbCKUX TePPUTOPU MOCKOBCKOH 0671aCTH.

KoMmrnexcHoe pasBUTHE CENbCKUX TEPPUTOPUH TOLpasyMeBaeT coboil yBennueHre 06beMa IIPOU3BOACTBA
CeNbCKOXO3SCTBEHHOM IPOAYKINH, TOBbIIIeHNe 3$PEeKTHBHOCTU CEIBCKOT0 XO3SHCTBA, pALOHANIbHOE HC-
[10/Ib30BAHME 3€METIb.

Tl peany3anMy JaHHBIX LieJlell B HacTOsIIiee BpeMs MOTYT OBbITh UCIIONB30BaHbl OCIUIOTHBIE IeTaTeNb-
Hele annapatsl (BIUIA). Takue ycTpoiicTBa 9$pGeKTUBHO CIPABILIOTCS C peanu3salyeil IpOTHBOIPO3NOHHBIX
Y MHBIX MEPONIPUATUN [2].

BecnumoTHbIM TeTaTebHbII anapaT IpeACTaBIseT cOO0i aBTOHOMHOE JIeTaTeIbHOe CPeICTBO Ha AUCTAH-
LIOHHOM yIpaBleHuH. JlJaHHOE YCTPONCTBO IPELCTABAAETCS BO3MOXKHBIM BBITOAHO UCIIONIb30BATh [JI4 OIPBI-
CKMBaHMUA CEIbCKOX035AMCTBEHHBIX TEPPUTOPUI 3a CUET CHUIXKEHUS U3JIEP)KEK, CBABAHHBIX C HCIIONb30BAHNEM
BOJHBIX, TOIUIMBHBIX PECYPCOB, OTCYTCTBUSA MEXAaHNYECKOI'O BO3/I€CTBUS Ha [TIOYBY U I10 DALY LPyrUX HE MEHee
BA)KHBIX [IPUYUH [5].

BriBoasl

I[TozBOAS UTOT BBIILIECKA3AHHOMY, CIeZlyeT CAeNaTh BEIBOZ O TOM, YTO B MOCKOBCKO 061aCTH 3 MK CEIBCKO-
X03S1CTBEHHOT0 Ha3HAUeHUS 3aHMMAIOT 3HAUUTEIbHYIO YaCTh ee 3eMenbHOro poHza. Mcrnonbp3oBaHue JaHHOTO
Bl 3€MEJIb CONIPSKEHO C TPYLHOCTSIMU, BOSHUKAIOILMMHU BCIEJ,CTBUE A€HCTBUSA IPUPOLHBIX U aHTPOIIOT€HHBIX
daxTopoB. OCHOBHBIMH IPO6IEMaMU B ZAaHHOMN 061aCTH ABILIOTCS DPO3US [I0YB, UX 3arps3HeH e, yXyleHe
HX KauecTBa U II0Zopoaus. [l yecTpaHeHus YKasaHHBIX TPYAHOCTeN HeoOX0AUMO 06eCIieunTh OCyIIleCTBIeH e
KOMILIEKCHBIX MEPOTIPUSATHUI [T0 BOCCTAHOBIEHUIO 3€MeJIb CENBCKOX03SMCTBEHHOTO Ha3HaueHUs. DPPeKTuB-
HOCTb X peann3alyy MoXeT ObITh ObecrieyeHa IyTeM IpUMeHeHUs 6eCIIMIOTHbIX JIeTaTelbHbIX allapaTos,
KOTOpble B 3HAUNTENBHOM CTEIleHU II0CIIOCOOCTBYIOT YIIPOLIeHUIO ZAHHOTO IIPOLiecca U COKpAIleHUIO BhITe-
KaIOLIUX UBJEPIKEK.
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KATUAHDBIN PEXXUM YEPHO3EMA TUMNYHOTO
MNP MHOTONETHEM BHECEHWUW YAOBPEHUM NMOA4 CAXAPHYI CBEKNY
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BopoHeXCcKuii rocysapCcTBeHHbI arpapHblil yH1BepcuteT, BopoHex, Poccus. E-mail: pipodrezov@mail.ru

AHHOmayuq. B cTaTbe paccMaTpyBaeTCs U3MEHEHNE COAEPXKAHUS Pa3INUHbIX GOPM Kanuns B YHePHO3EME TUMNYHOM NPW ero aHTPomno-
reHHOM MCMO/1b30BaHMN. YCTAHOB/IEHO, UTO BHECEHWE YA0BPEH NI yBENINUMBAET COAepXKaHMe NOABUXHON, 0OBMEHHON N HEOBMEHHOW
dopm Kanus. B To xe Bpems B Nepnog BeretTaLum caxapHoi CBeK/bl He Habl0AAEeTCs YMEHbLIEHWUS COAEPXKaHUS SOCTYMHbIX AN MUTAHNS
pacteHnin Gopm Kanus.

Katoyesvie croea. YepHo3eM TUMUYHBIA, MUHEPANbHbIE 1 OpraHuyeckue yaobpeHns, opmbl Kanns B NMoyBe.

BBeznenue

CoxpaljeHye UCIIONb30BAHUS yL06peHUIT IPUBeTIO K CYLIeCTBEeHHOMY YXyZAIIeHN0 banraHca OCHOBHBIX
3JIeMEHTOB MUHEPAJIbHOT'O IUTAHUS PAaCTeHU B 3eMiefienuu lleHTpasbHO-YepHO3eMHOT0 peruoHa. Tak, aHa-
13 U3MEHEHMUSI COJePIKAHUS KU B II0YBaX BOPOHEXCKOU 06IACTY TOKA3ATI, UTO B IOCTIEAHYE TeCSITUIETUS
HaOJII0Ia€TCs ero OTpULIATENbHbIN banaHc. [Ipy 3TOM CpeZiHeB3BeLIEHHOE COJlepyKaHUe MTOABIDKHBIX ero popM
B [I0YBE [TPAKTUYECKU He UBMEHUIIOCH [1]. Cie0BaTENbHO, [T0]] BIUSIHUEM PA3TUIHBIX pAKTOPOB IPOUCXOAUT
[eperpynnupoBka u TpaHcdopmanrs GopMm Kanus B royse [2].

Iens vccienoBaHUM 3aKI0YAIACh B OLleHKE KAIMHUHOTIO pe)KMMa YepHO3eMa TUIIMYHOI'O IIPU MHOTOJIETHEM
IprMeHeHUH yEoOpeHU B CeBOOOOPOTE IOJ] CAXapHYIO CBEKILY.

MaTepuansl U MEeTOZbI

VccnenoBanus 10 JaHHOU TeMeE IPOBOAUIUCH B 2007—2009 I'T. HA TEpPPUTOPUM PAaMOHCKOrO palioHa B CTa-
[IMOHAPHOM II0JIEBOM OIIbITe KadeAphl AT POXUMUM, [I0YBOBELEHNS U arpoaKoioruu Boponesxckoro I'AY, 3aso-
JKEHHOM B 1969 TOZy. B OIIbITe OCBOEH II€CTUIIONbHBIA CEBOOOOPOT: YUMCThIH [Tap — 03UMasl IIIIEHNIA — CAXapHasl
CBeKJIa — poBas MILIEeHNLa—KyKypy3a Ha CUI0C—IYMEHb.

CxeMma oIlbITa BKJIIOYAET 17 BApUAHTOB. JI IpOBeAEeHUS UCCIe0BAHUN, IIPY BO3/€/IbIBAHUY CaXapHOU
CBeKJIbI ObIIY BhIOpaHb! BapuaHThl: 1. KoHTpois, 6e3 yrobpeHuii; 5. N, P, ;8 N P K ;9.N P K11 Ilo-

90~ 90" 90 180" 180" 180’

caeJercTBUe 30 T/Ta HaBo3a; 13. [TocnemeiicTBUe 30 T/Ta HaBo3a + NQOPQOK%; 16. NQOP%KISO.

IToBTOPHOCTB OIBITA YETHIPEXKPATHAA. PazMellleHre IOBTOPEHUH ABYXbSPYCHOE, PACIIONIOXKEHHE AETSIHOK —
peHIOMU3NpOBaHHoOe. I171011aAs TOCEBHOM JeISHKY 230 M* (50 M X 4,6 M), yueTHast Ha 06eUX KyIbTypax — 50 M2,
[TouBa OIBITHOTO y4acTKa IIPeJCTABIE€HA YePHO3EMOM TUIIMYHBIM CPeJHEMOILHBIM CPeAHETYMYCHBIM TSKEJIO-
CYTTIMHUCTBIM Ha JIECCOBUJHBIX CYI/IMHKAX.

B nepuoz BereTanuu pacTeHuH oT6Mpanrch 06pasiisl IOYBbI Ha IIIyOHHY L0 100 CM, IIOCIOMHO Yepe3 Kax-
Zbl€ 20 CM C IByX HECMEXHBIX IIOBTOPEHUH B YETBIPEXKPATHOM TIOBTOPHOCTHU B TPY CPOKa: B HA4YaJIe BereTaluy,
B CepeZHe BereTaluu (CMbIKaHME B PAAKAX Y CAXapHOU CBEKJIbl U B [IEPUOJ BEIMETBIBAHNSA METEJIOK Y KyKy-
PY3BI Ha CHJIOC) U TTepex yOOpKOi KynbTyp. B oToOpanHbIX 06pasijax IpOBOAUINCEH ATPOXUMUUECKHE AHATH3bI
o o6mean/IHHTMM MeTozam [3].

PesynbpTaThl HCCIEAOBAHUS

Ormpezenenyie cofep>kaHUs OABUYKHOTO KU B [T0YBE I107] CAXapHOM CBEKJIOH (Tabuna 1) [10Ka3aso, 4To
B CpeZHEM 3a TPU F'OZia B CJI0€ O—40 cM a30THO-dochopHbIe yrobpeHus He3 KaTUHHbIX He U3MEHSIOT CoZlepiKa-
HUe MOABMYKHOTO Kalus, HO Ha UX ¢poHe 3pGeKTUBHOCTD KATUMHBIX yEOOPEeHU! CyIIIeCTBEHHO [OBBIIIAETCS.

HaubombIiuM B Te4eHYe BCEH BereTalu OHO ObUIO TpU BHECEHUU JBOMHOM 103561 NPK.
Tabruya 1

Conmep>xaHHUe B MOYBE MOABUXXHOILO Kalus (MI/KT MOYBBHI)
oJ, CaXapHOM CBEKJIOM B 2007-2009 IT.

Hayano CEPEIVHA .
BAPUAHTBI OIIBITA TIEPEJI YBOPKOU
BETETALIUU BETETALIUU

1. KonTpons 95 87 91
5. NQOP‘)O 93 87 103
8.N P K 108 99 111
9- Nxsoplsonso 135 123 132
11. 2 T. TOC/IeZ. HaBO3a 30 T/Ta 120 104 110
13. 2 T. IIOCJIe,. HaB03a 30 T/ra + NQOPQOK‘)O 122 111 114
16.N P K 115 112, 117
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ITo cpokam ompezieneHUs TaK)Ke UMEIOTCS ONIpeJie/IeHHble Pa3indus. B mouBe 1oj; caxapHOM CBEKJION IIpHU
BHECEHUU BBICOKMX J]03 KU B IEPUOZ aKTHBHOT'O pOCTA BereTaTUBHON MacChl (cepeZiiHa BereTallyu) KoIu-
YeCTBO ero MOABIDKHBIX GOPM 3HAUNTENbHO CHIUYKAETCS, HO K YOOpKe BO BCe TOZbI HCCIeLOBAHUM IIPAKTHIECKH
[IPOMCXOAUT €0 BOCCTAHOBJIEHUE J0 IIEPBOHAYATILHOT'O YPOBHA. Ero moBblllIeHMEe K KOHILY BET€TAllMU MOXXHO
0OBACHUTH MOOUIM3ALEN 13 HEOOMEHHO-TIOIIOIIEHHOIO COCTOSHMA B IIOABIDKHBIE cOeMHeHUs. B mouse noy,
KyKypy301 AUHAMUKa COlepYKaHUS IOABUIYKHOTO KaIKs MEHee BRIPa)KeHa, HO TAK)Ke OTMeYaeTcs TeHAEeHIIU
€ro BOCCTAHOBJIEHN S 10 IEPBOHAYAILHOTO YPOBHS.

TakuM 06pa3oM, BHeCeHNe KAINHHBIX YAOOpeHU! B [IOBBIIIIEHHOM KONU4ecTBe Ha GOHEe yMepeHHbIX 103
azorta u pocdopa criocobCTByeT HAKOIIIEHUIO KanUs B [IOABIDKHOM pOopMe, UTO COTIACyeTCs C Pe3ynbTaTaMU
Ipyrux UCCIeN0BaHUN [4].

B MHOTOYMCIEHHbBIX UCCIEAOBAHUAX U [IPU [TPOBEJEHUHN arPOXUMUIECKOTO MOHUTOPUHTA ITpeHebpera-
10T PasHULlel B IOHATULX «[IOABYOKHbBIN» U «0OMeHHbII» Kannil. Kak mpasuiio, mogBxHyo GopMy Katus
Ha3bIBaIOT 06MeHHOH. OfHAKO HeOOXOANMO TIOHUMATE, YTO, XOTS IIOABIKHbBIH KAINH U BKII0YaeT KaKyi0-TO
YacTb 0OMEHHOT0, HO 3TO He O HO U To yxe. CozepkaHre 0OMEHHOTO Kalus OIpeZeseTcs PyrUMU MeTo-
JlaMU U MOXKET ObITh B 1,5—2 pa3a BhIILIE, YEM COAEPIKAHUE TOABUKHOTO Kanus [157, 159, 161]. B cBA3U ¢ aTUM,
Ha HalIll B3[JIA], HeMb3s TOBOPUTH 00 OL[EHKU KATUMHOIO COCTOSIHUS TTOYBBI IO COAEPIKAHUIO TONBKO IO -
BMDKHOTO KaIus.

B HamIuX MCCIefOBAHUSIX, COfEPKaHNE 0OMEHHOTO Kalus, OIpeernseMoe 10 MeTony MacnoBoi, 65110
B 1,5—1,9 pas BhILIE, YEM COEPIKAHUE MTOABUXKHOTO KU (TA6MUIA 2). DTO TOBOPUT O TOM, UTO COZIEPKAHUE
IIOABM>KHOI'O KK HE OTPA’KaJIo B ITIOJTHOM CTEIIeHU KAaJTUMHOIO COCTOSIHUS YepHO3eMa TUIINYHOro. OLHAKO
ob1111e 3aKOHOMEPHOCTU U3MEHEHUS COZIePXKAHUS TIOABUXKHOTO U OOMEHHOTO Kalus [0 BAPUAHTAM OIIbITa
OBIIN CXOXKUMU.

Tak, HaubosbllIee cofieprkaHVie 0OMEHHOTO KU [0 CAXapHOU CBEKJION (KaK U IMOJBUYKHOIO0) 0becreuu-
BaJIO BHECEHUE NISOPmK180 (BapuaHT 9). HauMeHbIINM COieprkaHreM 0OMEHHOTO KaIUs XapaKTePU30BAICS
BapHaHT C BHECEHMEM TONBKO a30THO-$ocPopHEIX yrobpeHuit. Ho, CTOUT OTMETHUTD, UTO, €CTIU COLepKaHue
MOJIBUYKHOTO KU HA 9TOM BapUaHTE OBIIO MPAKTUYECKU TAKUM Ke, KaK U Ha KOHTPOJIE, TO COAEPIKaHUE
0bMeHHOU ero GOpMBI, B CpeIHEM 32 TPU rofd, OBUIO HUYKE KOHTPOTBHOTO BAPUAHTA Ha 30 MI/KI B HadYaJle,
Ha 24 MI'/KI' B cepefyiHe U Ha 6 MI'/KT B KOHL[e BereTal[lU caXapHOU CBeKJIbl. II0 OCTaJbHBIM BapHaHTaM OIIbITa
TaKIKe [IPOCIIEXKUBATUCH OOJIBIINE PA3TUYNS B BETUYUHE COAEPIKAHUS 0OMEHHOTO KaIUs, B OTIUYUE OT IO/ -
BUYKHOTO.

Tabruya 2

Copep)xaHue B MOYBe OOMEHHOTIO Kaaus (MI/KI MOYBBHI)
IOJ CaXapHOM CBEKJIOM, CpejHee 32 20072009 IT.

BAPUAHTBI OIIBITA Hauano CEPEAMHA TIEPE] YBOPKOU
BETETALIUU BETETAIIUN
1. Koutponp 178 167 163
5.N, P 148 143 157
8.N, P K 183 173 183
9.N P K. 213 206 210
11. 2 I. ITOCJIeZ. HaBO3a 30 T/ra 174 165 173
13. 2 I. IIOC/Ie/. HaBO3a 30 T/ra + NQOP%K90 197 195 200
16. N, P K. . 194 191 203

Tax>xe BaXHO OTMETHUTh, pAa3HULY B COZEeP>KAaHUH ITOABMYKHOIO U 0OMEHHOrO Kaaus Ha BapuaHTe 11, Iie
M3ydaercs IocaefencTBre HaBo3a (3 rof). CofeprkaHre MOABUXKHOTO KaIMA Ha 3TOM BapHaHTe CyILleCTBEHHO
[IPEBBIIIIATIO eT0 COAEPIKAHIE HA KOHTPOJIE, 0COOEHHO B Havajle BereTaluu (Ha 25 MI/KT II0YBbI). B TO >ke BpeMs
cozep)KaHre 0OMEHHOr0 Kalus Ha BapUaHTe 11 B HAYaJle ¥ CepefliHe BereTaluy CaXapHOU CBEKJIbI TPAKTU-
YeCcKHU He OT/IMYaTIOCh OT KOHTPOIBHOr'O BapHaHTa (COOTBETCTBEHHO: 174 U 178 MT/KT B Havase, 165 U 167 MI/KT
B cepesiHe U 173 U 163 MI'/KI' B KOHILIe BereTalllu).

Takve 3aKOHOMEPHOCTH, BEPOSTHO MOXKHO OOBICHUTD, TEM, UTO Ta YaCTh 0OMEHHOTr0 Kajus, KOTOPYIO MBI
OTHOCHUM K IIOABIKHOM GpopMe, B IIOTJIOIIEHHOM COCTOSHUY yAeP>KUBAETCS TIOYBEHHBIMU KONTIOUAAMU Me-
Hee MHTeHCUBHO. [ToaToMy OoHa CII0CcO6HA LOCTATOYHO JIETKO U3BJIEKATHC O,5 H. CHBCOOH. Jpyrag 4acTs
06MeHHOTO Kanus 60Jee MPOYHO 3aKPeIUISIeTcs TOYBEHHBIMU KOJUIOUAAMU U HE U3BJIEKAETCS O,5 H. CHBCOOH,
HO CIIOCOOHA [IepeXOANTH B PACTBOPEI 60JIee CUIbHBIX OKCTPAreHTOB (HarnpuMep, 1 H pacTBOP CH,COONH, kak
B MeToze MacioBoit). B To xxe BpeMs Bech $oH 0OMEHHOTO KAl MOXKET BBICTYIIATh UCTOYHUKOM [IUTAHUS
pactenuit. O6MeHHbIe KATUOHBI Kanus B [IITK NOCTOSHHO IEPEXOAAT U3 MEHee TOABUKHBIX TO3ULUH B Holee
[IOZ{BYDKHBIE U, Ha060pOT. I109TOMY I10 COZepIKAHUIO TIOABIKHOIO Kanus (110 MeTozy YHpUKoBa) Helb3s B I107I-
HOU Mepe CyAUTH 00 06ecIiede HHOCTH PaCTeHUI STUM STIEMEHTOM.
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VICTOYHUKOM [OMOMHEHUS 06MeHHO! GOPMbI KLU B [IOYBE CIIY>KUT HEOOMEHHBIH Kanuil. [IoromeHHbII
[IOYBEHHBIMU MUHEPAIAMU, HeOOMEHHBIN KTHI 3aKII0YeH B MEXXPELIETHBIX IIPOMEXKYTKAX KPUCTAIINYECKUX
PELLEeTOK TPEXCIONHBIX AIFOMOCUINKATOB, KOTOPbIE IIPUCYTCTBYIOT B II0YBE B COCTABE WIKNCTOM U IIbLIEBATOH
dpakuuu. [ToaToMy cozepxaHre HeoOMeHHOM GOPMBI KK B [IOYBE BO MHOTOM OIIpe/iesIsleTCs. ee MUHEepa-
JIOTMYECKUM COCTABOM, OT KOTOPOTO 3aBUCUT CaMa CIIOCOBHOCTH TOYBBI GUKCHUPOBATH KAIH B HEOOMEHHOM
cocTossHUY. TakKe yueHble OTMEYAIOT, UTO, YeM CHIbHEE AHTPOIIOTEHHOE BO3/IeCTBHE Ha [I0YBY, TeM GOJIbIiIe
obpasyercs HeoOMeHHBIX $OpM Kanud [4].

B Haiux ucciaeZoBaHUX (Tabauua 3), B 3aBUCUMOCTH OT YPOBHSL YI0OPEHHOCTH CaXapHOI CBEKJIBI, CO-
ZeprxaHue HeOOMEHHOrO Kalus B [I0YBE 3aMETHO BAPbUPOBAJIO U 110 BAPUAHTAM OIIbITA, U I10 CPOKaM 0THOpa
[IOYBEHHbIX 06PA3II0B: B HAYaJIe BEreTalyu OT 510 0 829 MI/KT [IOYBBI, B CEpeAUHE OT 482 /10 791 MI/KT II0YBHI,
nepes; y6opKo# ypoykast — OT 453 L0 743 MI'/KT [IOYBBL. IIpy 5TOM MUHUMAJIbHBIM B OIIBITE OHO OBLIO Ha BApHAHTE

c BHeceHuem N P .
90 90

Tabruya 3

Copep)xaHue B IoYBe HEOOMEHHOro Kanus (MI/KI IIOYBbI)
IOJ CaXapHOU CBEeKJIOH, CpefjHee 32 20072009 IT.

Hauano CEPEJIVHA .

BAPHUAHTBI OIIBITA BETETALLMU BETETALLAN TIEPEZ YBOPKOU
Koutpons 546 520 494
5. N90P9o 510 482 453
8. N, P K 673 642, 620
9. leoplsoKlso 82‘9 791 743
11. 2 I. TIOCJIEe,. HaBo3a 30 T/ra 72.8 685 596
13. 2. I. ITOC/Ie/l. HaBO3a 30 T/ra + NQOPQOK90 791 752 702
16.N, P K 796 761 736

BreceHue ofiiHApHOM U ABONHOM /103 KaJTMNHBIX y,ao6peH1/113I Ha pone NQOP90 (BapuaHTBHI 8 1 16) IPUBOAMIIO
K YBeNMYEHUIO COREPIKAHHUS B I04YBe HeOOMEHHOrO0 KaIus Ha 160167 U 279—286 MI/KT [I0YBbI, COOTBETCTBEHHO,
10 CPAaBHEHUIO C BAPUAHTOM 5.

Vcnonp3oBaHue TOIbKO OPraHUIeCKUX yA0OpeHUH, faske Ha BTOPOI TOZ UX IIOCTeAeHCTBUS (BApHUAHT 11),
TaK)Ke CII0COOCTBOBAIO HAKOIUIEHUIO B II0YBEe HEOOMEHHOTO Kalus. 3[1eCh ero cojiepkaHue ObUIo Ha 102—
182 MI'/KT [IOYBBI Bblllle, 4€M Ha KOHTpoJIe. [Ipu fob6aBneHuy K HaBO3y MUHepaIbHBIX yAOOpeHUH B 103e N90P901<90
(BapHaHT 13) coepKaHue HeoOMeHHO! GOPMBI KU YBETUIUBAIOCH ellle Ha 63—106 MI/KT IT0YBBL.

Haubosnblitee B OMbITE COAEPIKaHUE HEOOMEHHOM GOPMBI KUIHS OTMEYATIOCh HA BADUAHTE C BHECEHUEM
JIBOVHOH Z,03b] MUHEPaJIbHbBIX yzLo6pEHI/II71 (N180P1801<180)' ITpu sToM OHO OBLJIO Ha 249—283 MI'/KI IIOYBLI BBIIIE
KOHTPOJIS U Ha 123—156 MI'/KT [TI0YBbI BApHaHTa C OZUHAPHOM J030M MUHEpATbHBIX y,ao6peHI/II71 (N90P901<90).

ToBOps 00 U3MEHEHUU COZlep KaHUsI HeOOMeHHOU GOPMBI KaIus B TeUEHUE BETETAUY CaXaPHOU CBEKIIBI,
CTOUT OTMETUTD, YTO Ha MIPOTHKEHUU BCETO POCTA U Pa3BUTUSA PACTEHUU OHO YMEHBIIAIOCh, JOCTUTAS MU-
HUMAaJIPHON BeTMYNHEL K yOopKe ypoxxas. [Ipu aTom Hauboiblilee yMeHbIIEHHE €ro Cofep kaHus Habmoza-
7I0Ch BO BTOPOM ITOJIOBUHE BereTal[iy KyJIbTypbl U COCTABISNIO 26—89 MI/KI II0UBHL. 3a BeCh IepUO], BereTaluu
cozep>xaHre HeOOMEHHOTO KaIus YMEHbIIIAIOCh Ha 52—132 MI'/KT [T0YBBI. BepOsATHO, 3TO CBA3aHO C TEM, UTO
HeoOMeHHas $OpMa KaIUs, XOTS U CYUTAETCSI BTOPOCTENIEHHBIM UCTOYHUKOM IS TUTAHUS PACTEHUH JAHHBIM

3JIeMEHTOM (1ocie oOMeHHOM d)OprI), BC€ )K€ aKTHMBHO Y4aCTBYE€T B 3TOM IIpOLIECCE.

BriBoasl

Takum 06pa3oM, Ha OCHOBAHUU MTPOBEAEHHBIX UCCIEA0BAHUI MOXKHO C/IEIATh BBIBOJ O TOM, UTO BHECEHUE
KaJINs KaK C MUHEPATbHBIMU, TaK U C OPraHUYeCKUMU YEOOPEeHUIMY YBETUYHBAJIO COZleprKaHue BCeX U3ydae-
MbIX pOPM 3TOTO 37IeMEHTA B [T0uBe. CHUYKEHUE KOTTUIECTBA HEOOMEHHOTO KUIUS BlIedeT 32 COOOM MOBBIIIEHNE
coziepKaHusI 0OMEHHOr0 U IMOABUYKHOTO KNS,

OnpegeneHue cofep>KaHUS MOABUXKHOTO Kanus (MeTos, YMpHUKOBa) He faeT IONHOM KapTUHBI KaTUNHO-
ro peXXuMa 4epHo3eMa TUIIMYHOTO. Tak, 3a IepHoJ BereTalluy CaxapHOM CBEKJIbl, HECMOTPS Ha AOCTAaTOYHO
BBICOKHMI BBIHOC KaJIUsl C KOPHEIUIOAAMHU, COAepKaHe ITOABUYKHOTO KaIHsl YMEHBIIAIOCh Ha 4—10 MI/KT UIX
yBEIMYMBATIOCH HA 2—3 MI'/KI IT0YBHL. Bosblile HHPOpMALNY O KATUIHOM COCTOSIHUY YepHO3eMa JaeT ollpefe-
JleHUe cofiep>KaHusg 0OMeHHOro Kanus (MeTo  MacioBoi) u HeobmeHHOro (MeToz [TuenkuHa).
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AHHomayu4. B cratbe nccnefoBaHbl 0CO6EHHOCTY MPUMEHEHMS MHTMBUTOPOB Mpy NoxapoTyLieHn. OCHOBHOE aKLEHT CAe/aH Ha npume-
HeHUW CTpyi TemNepaTypHO-akTUBKMpoBaHHO Boabl (TAB). Bbina npeactaBneHa 0606LLeHHas MOAENb ABUXKEHNSA KN B BbICOKOHATPETbIX
TEMNOBbIX MOTOKAX, YUUTbIBAIOLLAS HE TONIbKO MECTHbI HArpeB Karn/iv OT TEMIOBbIX MOTOKOB, HO M MHTETPaNbHbIi, 3aBUCALLWIA OT reOMeTpU-
UECKMX N CKOPOCTHbIX XapaKTePUCTUK €€ BUKEHUS.

Katuegbie croea: BelLecTBo, VIHFI/I6VITOp, ropeHue, CoCtas, TyLLEHWE, TOpOYNe Mmatepuabl.

BBeznenue

OzuuM us Haubosee nepcreKTUBHBIX CPeLCTB 0OBbeMHOTO IIOXKAPOTYIIEHUS SBJISeTCS TeMIIEPATyPHO-
aKTHUBHpOBaHHag Boja (fanee—TAB), Boicokas 3pPpeKTUBHOCTD ee IpUMeHeHUs A1 00beMHOr0 [10XKapOTy-
LIeHUs HKCIIePUMEHTANbHO OATBepKAeHa B paboTax [1-5]. CTpyu TAB mpencraBistioT coboil AByxdasHyo
CHCTEMY, COCTOALIYIO 13 IIAPOBOI U KarleNbHOH assl, OCHOBHbIM MEXaHU3MOM II0XKapoTyieHus TAB aBisercs
OXJIXKAEHNE 30Hbl TOPEHUS, TO €CTh BO3JI€UCTBHE Ha cjmsuqecxylo CTOpOHY ropeHus [4, 15]. OgHaKo uccieno-
BaHUS, IpOBeJeHHble B paboTax [6—10], TO3BOJLIOT yTBEPIKIATH, UTO Hanbonblieit 3GppeKTUBHOCTHIO 06Iafa0T
COCTaBBI, KOTOPBIE BIUSIOT Ha XUMUYECKYIO IPUPOAY II/IaMEHH, TO eCTh UHIUOUPYIOT 30HY ropeHus. TyiieHue
[UIAaMeHU UHTUOUPYIOUMMY COCTABAMU MOYKeT IIPOUCXOLUTH YoKe IIPU LOCTIIKEHUH O,5-1 % uX 06beMHOH
KOHILIeHTpanuu 61arofaps 6710KUPOBAHUIO PafUKAIBHO-[IEITHBIX PeaKIUi, IPOUCKOASIIUX B 30He TOpeHUs
[6, 7]. TakuM 06pa30oM, aKTyaIbHBIMHU SBILIOTCS UCCIELOBAHMS, HAIpaBleHHble Ha TOBblIeH e 3pdeKTHBHOCTH
06BeMHOr0 IOXKapoTyLIeHUs cTpysamu TAB npusaneM UM HHIUOUPYIOLNX CBOMCTB.

MaTepuansl U MEeTOZbI

[Iporeccs! MHIUOUPOBAHUS TOPEHUS MOTYT ObIT OOBICHEHB! C TOUKY 3pEeHUs TEOPUU PA3BETBIEHHO-
LIETIHBIX IIPOLECCOB [OPEHUS, I KOTOPBIX CAMOpPa30rpeB, a 3HAYUT U MEXaAHU3M TYILIEHUS OXIKAEHUEM
He ABJIAI0TCS ONpeeNdoluMU [6, 7].

[Ipu ropeHUH CHavaIa IPOUCXOZUT 0OpasoBaHye ATOMOB U PaZUKAJIOB, HocUTene! Lerneil (nanee — HII),
Zlallee OHU BCTYIIAIOT B OBICTpBIe peakuuu, u obpasyercs naBuHoobpasHas PLP ropeHus. Kpome mporieccos
reHepanuy HII IpoucxXoAaT U poLecchl UX rubenu, OZHAKO UX MOJSIpHAsA CKOPOCTh BO MHOT'O Pa3 MeHbIIle,
[I03TOMY /1Sl TOPMOXKEHU S ZAHHbIX IPOLIeCCOB BBOAATCSA XMMUUECKH AKTHUBHbIE BEIIIeCTBA — UHIUOUTOPSI. Me-
XaHHM3M UX IeMCTBUS OCHOBaH Ha 3axBaTe HII 1 CHU>KeHUU UX KOHIEHTPaLluHU 0 KpUTUIECKOU, IPU KOTOPOU
ckopocTb 06pesanug HII 6yzeT MeHblile CKOPOCTH HX 3aXBaTa.

TakuM 06pa3oM, YCIOBHAS CKOPOCTh MHIMOMPOBAHHUS IIPAIMO [IPONIOPLIMOHATIbHA CKOPOCTHBIM XapaKTepH-
crukam HII v yacTui MHrMO6UTOPA, 9TO [TOKA3BIBAET, UTO A7 JOCTIDKEHUS MAKCUMaIbHON 3GPeKTUBHOCTH IPU-
MeHeHU UHTUOUTOPOB HeOOXOAMMO ZOCTABLITh AKTHUBHbIE YACTULB! B 30HY [VIAMEHHOI'O [OPEHUsL, [IPEOf0eB
TypOy/eHTHbIe TOTOKK 06pa3yIoIXCs IPOAYKTOB ropeHus. KanensHas ¢pasa TAB MokeT OBITh HCIIONIb30BAHA
I71st ZOCTaBKY MHTHOUPYIOIINX KOMIIOHEHTOB B 30HY I/IaMeHH, 671arofaps X CII0COOHOCTH MHXEKTUPOBATHCSL
BMECTE C BO3JyXOM B 30HY rOpeHUs [3-5].

CyiiHocTs nonydeHus TAB B dusnueckom CMBICIIE, 3aKII0YAETCS B [IOZAY€ BOAbI 10 BBICOKUM JaBIeHU-
eM (45—-100 aTM.) B TeII00OMeHHUK. B TerioobMeHHYKe BOJA H3HAYAIBHO HATPEBAETCA O TEMIIEPATYPbI
OT 180 10 300 I'paZycoB, 3aTeM 10 TPyOOIIpOBOZAM IIOFAETCS K CTBONAM C PACIbIIUTENIMU U CTAHOBUTCS
MeTacTabuIbHOM BOZOM TONBKO Ha HECKOIBKO CeKyH [15]. Bckope mociie 3KCII031BHOTO BCKUITAHUS BbIpa-
6arsiBatorcs cTpyu TAB ¢ paszMepom 4acTHll OT O,01 10 10,0 MKM, KOTOPBIE IT0 Ka4eCTBaM CXOXKH C TEILTbIM
TyMaHaMu unu obnakamu. Ctpyu TAB MoxxHO paccMoTpets rpadudecku npu ananuse P-T u P-V (Puc. 1
u Puc. 3) suarpaMm $pasoBbIX COCTOSIHUIM BOAbL. ISt pa3MUYHBIX BULOU3MeHEeHUT BOLbI CBOMCTBEHHO CY-
I1eCTBOBAaHME METACTAOMIbHBIX COCTOSHUM, TO eCTh, KOTAA OfHA $pasa HAXOZUTCS B 061aCTU TeMIIEPATYP
U ZaBleHUM Apyrou ¢pasbl. DTH Ke MeTayCTOHYMBbIE COCTOSHUS MOTYT IPUCYTCTBOBATD U i $asoBhIX [12].
Ha puc. 1 u306pakeHa cxeMa 30H MeTacTaOUIbHBIX COCTOSHUM IIpU TTepexofe $pas 13 >KUAKOCTH B ra3. Briire
JTUHUY 2 UMeeTcs 0671acTh, KOTOpast COOTBETCTBYET JOBOIBHO OXJIAUBIIIEMYCS T1apy, a HUDKE — [leperpeToi
sxupkocTy. Ilpy ckorteHuu napa (puc. 3) 061acTh METAyCTONYMBOIO COCTOSHUS Ha AUarpaMme fasneHue P-V
HaXOZUTCSE MeXAY KPUBOM, COeUHSIOIIeH TOUKY paBHOBECHDIX COCTOSIHUH (Hanee-OUHOLAND) IPY pas3Iny-
HBIX TeMIepatypax T And )KUAKOCTU 1 Iapa (COOTBETCTBEHHO TOUKU A 1 B), a Tak>ke CIMHOZANbI0 — KPUBOH,
coenuHsgoLen Touku B u I [11].
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Puc. 1. luarpamMma MeTacTabUIbHBIX COCTOSHUN nNpu $a30BOM NMepeXOhe KULKOCTH-Ta3;
1 - KpuBag NMIaBIEHUA; 2 — KPUBAasg UCHAPEHUS; 3 - KPUBasgd BO3TOHKHU; K — KpuTuueckas TO4Ka
(T,=647,35°K, P =218,5 atm.) Hcmounuxk: https://thepresentation.ru/fizika/kondensirovannoe-
sostoyanie-veshchestva-4

MaTeMaTHueckoe MOZie/IMpOBaHUeE ITpollecca MCIapeHus kanenb AB B BbiIcOkoTeMIIepaTypHOU cpefie

PaccMoTpuM 6I0K-CXeMy AT HallMCAHUS IIPOIPaMMBI OlIpeeieHus BbIOopa pacrpeseneHus Karens B [10-
JUAUCIIEpCHON KarenbHOo! dase cTpyu TAB ng TylIeHUS IIOXKapa IpoauBa TypOUHHOIO U CYZOBOTO Maces
B MAaILIMHHOM 3aJIe Fa30KOMIIPeCCOPHOU CTaHIIUU (pHUC. 2).

A =001 001 20 &
B =0 0 H_ LK
g =00 R

O, LQ__ ke, il
v S, () 0 __idiL. vt

Puc. 2. Bnok-cxema noucka s¢beKTUBHOTrO pacnpeseneHus Kaneasb B ctpye TAB

O603HaueHUs A7t 6I0K-CXeMbl IPUHSITHI CIeAYIOL[Me: BXOAHbIe JaHHbIE — OI0K JAHHbIX, BBOAUMBIX IIepe
nposegenueM pacuera (Vkan, Frui, Cv, TO — HauanbHag TeMIiepaTypa Kanenb Bogel, qC, T1 — KoHeuHas TeM-
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nepatypa kanenb Bogsl, qC, NKaIl, p — INIOTHOCTb BOABL, KI'/M3, Sou); Hrn(Sou) — oneparys HaX0XXeHUs Bbl-
COTBI [JIAMEHHU B 3aBUCUMOCTH OT IIIOLAJU 3epKaja FOpeHus, M; HIIOT — BbICOTa [TOTOJIKA B [IOMEIEHUY, M;
A, B, C — MaccuBbl BBIOOpa JUaAMETPOB KaIleyb, BBICOTHI IVIAMEHU U BpPEMEHU COOTBETCTBEHHO; N, Y, Z — konu-
4eCTBO 2IEMEHTOB B MaccuBax A, B u C COOTBETCTBEHHO; i, j, k — usMeHs0IIIMECT HOMEDA BIIEMEHTOB B Mac-
CHUBaX IIPY BBIIIOJHEHUHU LUKIOB; QuoT(HI) — onepanysg HaxoXJeHUS UHTeHCUBHOCTHU TEIIJIOBOTO IIOTOKA
B 3aBUCHMOCTH OT BBICOTHI U3MepeHus, KBT/(Mc2); QaBux(d) — omepanus HaxoXK/JeHUS BETUIUHBI KOTUUe-
CTBa TEIUIOTHI, [TOJIy4€HHOTO KaIlJIe! IIPY €€ JBU)KEHUH B 3aBUCUMOCTH OT €€ JUaMeTpa, M; r(t) — omepanus
HaXOXKZEHUs YAeNbHOM TeIIOTH UCIIapeHUs B 3aBUCUMOCTH OT ee ABrkeHus, Jx/Kr; tdv (BXofHble JaHHbIe,
Qnot(Hmn), Qaeuxk(d), r(t)) — HAXOXKIEeHYE BpeMEHU UCTIApEeHUS KUY OTIpeieIEeHHOTO IUaMeTpa 110 JAHHbIM,
PaCCYMTAHHBIM B IUKIAX, C;d to D — oneparus 3anonHeHus maccusa D 3HaUeHUAMU IUAMETPOB KaIleslb, BpEMs
HCIIapeHUs KOTOPBIX ITPEBBIIIAET BpeMS JBUKEHUSI KaIuiu ckBo3b mwams; From D (dmin, dmax, depex) — ompe-
JleJleHre KalreJab MUHUMaJIbHOI'0, MAKCUMAJILHOTO, CpeJJHEr0 AUaMeTPOB U UX KOJIUYeCTBa /IS OllpeJie/leHU
addexTUBHBIX TapaMeTpoB mogauu ctpyu TAB.

B pesynbTraTe MOZenUpOBaHUS OBIIO YCTAHOBIEHO, YTO AJIsSL TYLIEHHS TUIIOBOIO MAIIMHHOTO 3a/1a ra3o-
KOMIIPECCOPHOM CTaHIIMY HeoOXOAUMO MoAaBaTh cTpyu TAB, cozepikaliye Kariyu MUHUMAaJIBHOTO ZHaMeTpa
1,25 MKM, CpeIHEro — 3,2 MKM U MaKCUMaJIbHOTO — 6,6 MKM, IIPY 3TOM BpeMs UX HarpeBaHU 0 TeMIIepaTyphl
KureHus OyzeT He MeHee 2,5 C.

Hccnenosanue mporecca IporpeBaHus Kallly 0 TeMIIEpATypPhl KUIIEHUS II03BOJSAET CAENATh BHIBOJ, UYTO
[Ipu nofave MONUAKUCIIePCHOMN KarenbHO! $assl cTpyu TAB B ouar moskapa MpoUCXOLUT He TOBEPXHOCTHbIH
[IPOrpeB KAIUIH, a II0CIONHbIH. [I03TOMY [IpY BM>KEHUH Kallelb B IIONUANCIIEPCHOM IPyILIe OyLeT IPOUCXOAUTD
HepaBHOMepHOe ucnapeHue. [l obecriedeHusS paBHOMEPHOTO HCIIapeHUst He0OX0ZUMO, YT06bI HauOOBIIYIO
IIJIOTHOCTb pacnpefeneHus B cTpye TAB nMenu Kamiu cpejHero fuaMeTpa — 3,2 MKM, B HU)KHEHN 4acTU CTPYH,
COOTBETCTBEHHO, ZOKHBI OBITH D0Iee TsHKesble KaIllk ZUaMeTPOM J0 6,6 MKM, B BepXHe 4acTH CTPyH — KaIlIu
IuaMeTpoM He 6oree 1,25 MkM. Tak 6yzeT obecrieyeHa OCTATOYHO OLHOPOAHAS IVIOTHOCTb 060TpeBa U peanu-
30BaHO PaBHOMEPHOE UCIIapeHue.

Meraciadmnemue COCTOANHA

4

Puc. 3. 3aBucumocrtu P-V npu Tk (1) u menpwe T, (2): BT - NabUNbHBlE COCTOSHUS
(COCTOAHMU HEYCTOMYNUBOCTHU He TONBKO K CUIBHBIM, HO M K Cl1abGbM BOBMyIIeHUAM); IpsaMas 3
coefjUHSAET PAaBHOBECHBIE COCTOSHUS XUAKOCTU U Iapa; 4 —- GUHOKANb; 5 — CIUHOKAND;

T, - xpuTudeckas Touka. Mcmounux: https://xumuk.ru/encyklopedia/i562.html

Jlanblire paccMOTpUM MoApobHee BausHUe 106aBKu TpudGTOpMeTaHA HA MTEPEX0]] TOPEHUS IPOIIaHOBO3-
JYLIHOM CMECH B PeXXUM LI€ITHO-TEIIJIOBOro B3pbIBa (Zanee-1[TB). Pax (bTopymeBo,aopo,zLOB, B TOM YUCJIE CFBH,
SIBJISIOTCSI U3BECTHBIMU U [IIMPOKO IPUMEHSIEMBIMU Ta30BBIMU CPEJICTBAMU MOAABIEHUS ra30pa3HOTO FOPEHUS.
OZHAKO 9TU NPOAYKTHI OKA3bIBAIOT HA IIPOLleCC TOPEHUs LBOSKOe BO3LeHCTBHE: HAPSAY C MHIUOUPYOIIUM
JIefiCTBUEM Ha IIPOL[ECC TOPEHUS Ia30B, CUIbHEE BCETO IIPOSABISIOIIMMCS [TPU BO3LEHCTBUU Ha OOraThle cMecH
U 3aKJIIOYAIOLIUMCS BO B3AUMO/EHCTBUU QTOPYINIEeBOZOPOLA U IPOLYKTOB €ro [IpeBpallieHUs C ATOMaPHbIM
BOZOPOZOM, GTOPYIIEBOLOPOAHI CIIOCOOHBI CAMU IIpeBpalLaThCs B IUIAMeHU, 0becreyrBas ZONOMHUTENbHOe
TEIUIOBbI/[E/IEHE [IPU ropeHuu. [15], B vacTHOCTH, OBIIO YCTQHOBJIEHO [6], 4TO CI—'3H, CstH’ C3F7H IIpHU L0-
6aBneHuy ux B GeZHbIe BOLOPOLOBO3AYIIHbIE U METAHOBO3AYIIIHbIe CMECH, CIIOCOOHB! K NHAYIIUPOBAHHOMY
OKUC/IEHUIO C TeIJIOBbIeNIeHHEM, KOTOpoe UHTeHCHPULIHPYeT FoOpeHre OCHOBHOH (BOLOPOLOBO3AYIIHOM UK
METaHOBO3ZYIIIHON) CMECH U CYIIeCTBEHHO YMeHbIIIaeT UHIUOUpYIOlee BO3LelicTBIe $TOPYIIeBOLOPOLOB
Ha IIpOLlecc ropeHus. B 11e710M MOYKHO 3aK/IIOYUTE, 4TO BO3ZeHCTBIE GTOPYIIeBOZOPOLOB Ha FOpeHIe [a30BbIX
cMecell onpenenseTcss KOHKypeHIIre JBYX COCTABISIOINX OLHOTO U TOTO XKe [Ipoljecca: MHIHOUPYIoIero
BIUAHUS QTOPYIIEBOZOPOZOB Ha razodasHoe ropeHre U TeNI0BbILeNIeHNS, COIPOBOKAAIOIIEro [IPOLiece Ux
XMMUUYECKOI'0 IIpeBpallleHUd B IIJITaMEHU.

OmnrcanHsle sBIeHUs 6e3yCI0BHO MPOSBALIOTCS IPU BO3LecTBUY TpUdTOpMETaHa Ha ToOpeHue CMecH
[IpOIaH—BO3ZAYX, Coepkatieit 8 06. % CBHS, OJIHAKO 3KCIIEPUMEHTAIBHO HAbM0IaeMast KAPTUHA 3HAUUTENBHO
CIIO)KHee OTIMCAHHOM B paboTax [6, 9]. B oT/inuMe OT JaHHBIX, TPUBELEHHBIX B 3TUX Pab0OTaxX, IOKA3bIBAIOIINX,
uTo 3$pdeKT HAYLINPOBAHHOIO OKUCIEeHUS $TOPYTIEBOLOPOLOB IPOABILETCS TOMBKO B GeZHBIX BOZOPOLO-
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BO3JIyIIHBIX U METAHOBO3AYLIHbIX CMecsX, pu BoszekicTsuu CF H Ha ropeHue 60raToil mpoOnaHoBO3AYIIHOM
cmecH 06HapyXeHOo, uTo 06aBIeHne TPUPTOPMETAHA B KOTHNUECTBAX 1-2 06. % yBenuuusaer AP Ha 7.5-11 %
10 CPAaBHEHHIO C FOPEHUEM IPONIAHOBO3AYIIHOM cMecH 6e3 106aBku CFH. Ba)KHO OTMETUTD, UTO TAKOE yBeHU-
YeHVe MAaKCHMAJIbHOT'O IaBJI€HNUS, Pa3BUBAEMOTO [IPY FOPEHUHU, (Ha BEIMYUHY IIOPSAKa 10 %), 06ycrIoBIeHHOE
TEMIOBbIZeNIEHUEM TIPU TIpeBpaIlleHUY TPUGTOPMETAHA B IIAMEHU, He 06bACHIET HAUTUYUE BTOPOU 061acTu
C IIMKOM IIO IaBI€HHUIO.

Kax cnenyer us puc. 3, so6aska 2 06. % CF H okasbiBaeT MHrM6uUpyIolilee 1eCcTBIE Ha MPOLecC I[eMHOro
rOpeHUs IIPOIIAHOBO3AYIIHOM CMeCH 10 ero repexoza B LITB: MakcMManbHas CKOPOCTh HAPACTAHUS JABIEHUS
B CMeCH, cofiepKalleii Tpu$pTopMeTaH, BiBOe HIDKe 3HaueHus (dP/dt)  mpu ropeHuM mpomnaHoBO3/yIIHOM
cMmecu 6e3 fobasku dropyriesogopoza. OxHako B obmactu passusiuerocs LITB cuTyarus cyuiecTBeHHO H3-
MeHseTCs: JOMOHUTENbHOE TEIIOBbIieTIeH e, 00yCIOBIEHHOE IpeBpallieHreM 100aBIeHHOTO B IIPOIIAHOBO3-
IYLIHYIO cMech GTOPYIIeBOLOPOAa, obecredynBaeT GOIbIIYIO B 5.3 pasa MAKCUMAIbHYO CKOPOCTh HAPACTAHUS
IaBJIeHUs B CMECH 10 CPAaBHEHUIO C IIPOIIAHOBO3/AYIIHOM cMechio 6e3 106aBKH, a Takoke 6oibliee Ha 30 KIla
MaKCUMaJIbHOE JaBJIeHe, Pa3BUBaEMOe [IpY ropeHuu. OTMETUM TaK)Ke, UTO C YBeIUYeHHEM KOHIIEHTPAL[UH
TpudTOpMeTaHa B cMecy 3HaueHUS AP u (dP/df)  3HAUMTENTBHO CHIDKAIOTCS, U B CUTYaIMH, KOT/IA BO3MOXHO
TOJILKO OZIHOBPEMEHHOE BBIIIOHEHUE YCIOBUH U Itepexoy B LITB HeBo3MOYKeH, HabII0aeTCst TONIBKO NHIHOU-
pyolee neicTBre TpUPTOPMETAHA.
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Puc. 4. OcobeHHOCTH BIUAHUSL TpUuPTOpMeTaHa Ha ropeHue cMmecu 8 06. % NPOMaH-BO3AYX:
1-2 06. % CF H, 2-0 06. % CF H, HUcTtounuxk: https://sciencejournals.ru/view article/?j=khimfiz&y=2
020&v=39&n=7&a=KhimFiz2007007Kopylov

DKcIlepuMeHTaNbHO HabIofaeMast B HaCToAIeH paboTe KapTHHA He SBIIETCS YeM-TO YHUKATbHBIM, IIPUCY-
IIIMM TOJIBKO IIPOLeCCy TOPeHHUs IPOIIaHOBO3AYIIIHOM cMecu. B pabore [10], B KOTOPOI IIpy HaYaIbHOM aTMOC-
depHOM ZaBneHNN U3y4yanoch GOTOXUMUYECKN UHAYIIMPOBAHHOE TOpeHue cMecH 1,1-11udTopaTaHa ¢ XIOPOM
B IPUCYTCTBUU UHTHOUTOpPA — KUCIOPOAA, TaK JKe, KaK U B HacToslleil paboTe, 0OHApy)KeHO Hantnure AByX
pasnuyHbIX 061acTell Ha 3aBUCUMOCTY TEMIIEPATYPHI OT BpeMeHHU [IPU PA3IUYHbIX KOHIIEHTPALNIX KUCIO-
pozna. IIpu akKypaTHOH PpUKCALUY SKCIIEPUMEHTAIBHbIX Pe3yIbTaTOB I0L00HAS XapaKTepHast 3aBUCUMOCTh
IaBIeHUS WM TeMIIEPATypbl OT BpeMeHH HabII0aeTcs U IpyU TOpeHUU OBICTPOrOpAIINX cMece (Harpumep,
BOZIOPOZOBO3AYLIHBIX) [IPY BEICOKUX (LIOPAZKA aTMOCPepHOro) HauanbHbIX ZaBleHUsX. Jlanee, cpefu Haubonee
YaCcTo pPUMeHseMBIX BOZOPACTBOPUMBIX UHIHOUPYIOMNX conelt Hanbonbieil agpPeKTHBHOCTHIO 0bnazaeT
FeKcauHaHocbeppaT (IT) xkanus.

PesynbTaThl HCCTEOBAaHUS

[Ipu 3HAYUTENbHOM IIOBBIIIIEHUN TeMIIePATYPhI OyAET COXPAHATHCS BHICOKAS PACTBOPUMOCTD B BOZE. DKC-
[IEpUMEHTILHO YCTAHOBIIEHO [8, 9,14], YTO MUHMMa/IbHAA racsijas KoHeHTpauus (ganee—~MI'K) rekcanpano-
deppara (II) kanus Ipu UCIIONBb30BAHUH BOLEI TeMIlepaTypoii 20 °C paBHa 3,5 %, IpU 3TOM CpefHUI ZUaMeTp
KaIlesb, pacIIblisieMbIX B 30HY rOpeHUs, ObUI He MeHee 100 MKM. TakuM 06pasoM, IIpy ZO3UPOBAHUY JAHHOH
COJIY B HEZIOT'PETYIO BOAY (BOAY, IIOABAEMYIO0 OT YCTAHOBKHU IojIyyeHus TAB 110 pykaBaM ;0 MOMEHTA B3PbIBHO-
ro BCKUIIAaHUS IPUHATO Ha3bIBaTh HEJOTPETOMN) cleAyeT oXKujaTh cHbkeHne MI'K, Tak kak uamMeTp Kalleb,
nonydyaemsixX B cTpyax TAB, BapbupyeTcs oT 0,01 10 10 MKM.

DKcIeprMeHTaIbHble UCCIEeLOBAHUS 10 OnpefeneHu0 3gpPeKTUBHOCTY IPUMEHEHN NHTUOUPYIOLHX
conen B ctpye TAB OBLIN TTPOBEAEHBI JJIsl TBEPABIX roprounx Matepuanos (TTM) U 1erKOBOCIIIAMEHSIOIIXCS
sxupxocren (JIBXK).
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Ha ocHOBaHUY JAHHOTO 9KCIIEPUMEHTA OBIIO BBIIBUHYTO ABA [IPEAIIONOKEHUS:

1) B pe3y/ibTaTe B3phIBHOTO BCKUIIAHHUS YaCTh MHIMOUPYIOLIIero BellleCTBa IIePeXOAUT B TapoByIo $paay ¢ 1o-
CJIeAYIOIIMM €TI0 PaCCEMBAHUEM B OKPY>KaIOILIEN cpefie, IO9TOMY K MECTY ITOZaBIe€HUS INIAMEHHOIO TOPEHUS
JOCTABJISETCS TONBKO YaCTh M3HAYJILHO pACTBOPEHHOTI'O COCTABA;

2) B3PBIBHOE BCKUIIAHUE B CTBOJIE IIPUBOAUT K XMMHUYECKMM IIpOLlecCaM, U3MEHAIOIIUM KaueCTBEHHbIN
Y KOJIMYECTBEHHBIN COCTaB PacTBOPa B CBA3HU C BO3MOXXHBIM Pa3pylleHHeM KOMIIZIEKCHOTO aHMOHA reKcala-
Hodepparta (II) kanus. DTO CKa3bIBAETCS Ha CHIDKEHUU MHTHOUpYOLel ClIocOOHOCTH PacTBOpa.

Jl1s IpOBepKU MEePBOTO MIPeAIIOIoKeHUS He0OX0ANMO IIpOBefieH e SKCIIepUMEHTAIBHOTO HCCIeL0BAHUL
B 3AMKHYTOM 00beMe JLS KCKII0YeHNsI BO3MOXKHOCTY PACCeMBAHUS MHIMOUPYIOIIEro BellleCTBa BHe 30HHI Tope-
Hus. 719 IpOBepKY BTOPOT'O NIPeAIIONoXKeH s 0ToOpaHHble 06pa3iibl pacTBopa conu B TAB ObL1H HcCIe0BaHbI
C TIOMOIIIBIO METOZ,0B XMMHUYECKOT'0 aHa/IM3a. B0 BBIABIEHO, YTO [IPY UCIIO/Nb30BAHNY HalIEHHOM 3aBUCHUMO-
CTH, CTaJI0 BO3MOXKHBIM OIIpeLeNTUuTh He0OOXOAUMYI0 KOHIIeHTparLuio rexcanuanodeppara (II) kanus B pacTBope
I7IsL 3JAaHHOTO TeMIIePATypHOro peXkrMa, 4Tobs! 106uThes Heobxoxumoit MI'K Ha BbIXOZE 13 CTBOTIA.

HaTypHble 9KCIIepUMEHTbI 10 TYLIEHUI0 MOZIeIbHbIX 04aroB A u B pacTBopamu rexcanuaHopeppara (II)
kanus B TAB 1I03BONUIH YCTAHOBUTSD, YTO 3PdeKTHBHAL KOHIIEHTPALsI HHIUOUPYIOL[el COMU BhILIIe SKCIIe-
PUMEHTAIBbHO YCTAHOBIEHHOIO 3HAYEHNUS 3,5 % [8, 9]. JTabOpaTOpHbIMU UCCIEL0BAHUIMU OBUIO YCTAHOBIIEHO,
4TO yBenuueHue 3HaueHUS 5$pdeKTUBHOM KOHI[EHTpaluy HHIHOupyloleil conu B TAB cBI3aHO ¢ paspylLieHreM
KOMIUIEKCHOTO aHHOHA rekcannaHodeppata (II) kanusg. Vcnons3oBaHueM IpaBUMETPUYECKOr0 MeTOZA Oblra
yCTaHOBJIEHA C/IefyIoIIas 3aBUCUMOCTb KOHIIeHTpauuu rekcannadopeppata (II) kanus B pactBope TAB nocie
B3PbIBHOT'O BCKUIIAHUS OT TEMIIEPATypPHOro pe>kuMa rmogauu TAB: y = 80,884x-0,557 1 TeMIIepaTypHOU 06-
nacTy 120-190 °C. YcTaHOBIEeHHAs 3aBUCUMOCTS [T03BOJILET paccuuTath Tpedyemyto MIK rexcannanodpeppara
(II) xanusg B TAB g7t 5$pdeKTUBHOrO MOFABIEHUSI TOPEHUS [IPU TYLIEHUH [I0XKapOB [10].

Jduckyccus

B Haei crathe Oblia 3aTpOHYyTa TEMA, CBA3aHHAA HO)KapHOﬁ 6EBOHaCHOCTb}O, Ha 00BEKTax ¢ 0COOBIMU pe-
JKMaMU, I'ZI€ NCKIII0YA€TCA BO3MOXXHOCTD TyLII€HU A TEM NI NHBIM CHOCO6OM, HO O0CTa€TCA BO3SMOXXHOCTD /11
I/IHI‘I/I6I/IpYIOLueI‘O MeToga. HepCHeKTI/IBHbIM CpencTBOM J11 6OIBIINX HOMeLueHI/IIZ SABIAETCA TEMIIEPATYPHO-
aKTUBUPOBAHHAS BOZA. Birarogaps mapoobpasHoMy COCTOSHUIO CIOCOOHA IIOIACTD B 10601 y4aCTOK ropsie
TIOBEPXHOCTH, HE3ABUCUMO OT CJIOKHOCTHU penbecba. Ho otcroga cpasy 06pa3yeTC5{ prrIHbeI HEAOCTATOK 3TUX
KOMITOHEHTOB 3Ta 60/IbIIas Typ6yneHTHOCTb BIIOMCILICHUAX, 1 H606XO,ZLI/IMOCTL BBEICHU A MaKCHMAJIbBHO OmKe
K o4dary ropeHusd. HpI/I IIPOEKTUPOBAHNYM COBPEMEHHBIX S,ZIaHI/Iﬁ 9TO HAYMHAIOT YYUTBHIBATD. TaK, HallpuMep,
Ha ITPOMBINUIEHHBIX ITPEATIPUATUAX 3a6nar‘03peMeHHo Y4YUTBIBACTCA o6vemM IEJIoro rIoMelIeHud, 4TOOBI UME-
J1aCb BOSMOXXHOCTD ITIOAATH H606XO,ZII/IM06 konudectBO TAB. Tak ke CyLIeCTBYIOT U ,upyr'oﬁ Imoaxon, TOYEeYHOU
TI0ZBO/JZ BOZDI K IIOTEHIIMAJIBHO OIIACHBIM TEXHOJIOTUYECKUM IIPOIIECCAM. TAB He HCIIONB3yOTCA B YMICTOM BHUE.
Kak IIpaBUIIo, JOTIOTHUTENIbHBI KOMIIOHEHT UMEEeT CKIOHHOCTD K KOppO31H, II0O3TOMY HY>KHO YI4HNTbIBATb K-
JKZ0€ BEIIIECTBO KOHKPETHO. u IIpY OTCYTCTBHU BOJBI I/IHI‘I/IGI/ITOpr BBI3bIBAIOT CHJIBHYIO KOPPO3HUIO

Peanuzanus I/IHI‘I/I6I/IpYIOU_II/IX BEIECTB KyZa IIMPE, HO IIPH UCIIOJBb30BAHN Y Ha OTKPbITOM BO3JYX€, IIPOKC-
XOZUT OBICTPOE YIeTy4MBaHUE B OKPY)KaIOLIIMe CPejy, YTO HAHOCUT IIepBOOYEPeHOM yaap 10 030HOBOMY CJIO0
Hallley IJIaHeTsl. B ¢Bsa3u ¢ O6pa30BaBLHI/IMI/ICH ATOMaMU Ir'aJIOT€HOB, KOTOpPbIE BsaI/IMO,ZlefICTBy}OT C O30HOM,
YHUYTOXAs ero, ObUI IPUHAT MOHpearbCKUH IPOTOKOT K BeHCKOM KOHBEHIIMN 06 OXpaHe 030HOBOTO €105
1985 roja. U'Torom 4ero cTajso CHATHUE C IIpON3BOACTBA MHOI'MX XMMUWYECKHNX BEIIIECTB. ,IIIISI 3J0POBBA CaMOI'0O
YEIOBEKA UMEETCA OITACHOCTD, CBSA3aHHAA C TOKCUYHOCTBIO. HeKOTOpLIe N3 TAJIONAVMPOBAHHBIX YITIEBOAOPOAOB
06]Ia,ZIaIOT BBICOKMM JaHHBIM IIOKA3aTEJIEM U IIO3TOMY HX 3aIIPEINaOT NCIIO/JIb30BAHHNE Ha II0’Kapax.

BriBoasl

dddexrunnocTs TAB ompenenseTcs UX CI0COOHOCTHIO yIYBCTBOBATD B XUMUUYECKUX PEAKIINAX, B 3aBUCUMO-
CTH OT UHIUOUPYIOIEro BellleCTBa. B YMCTOM Bue TeMIIepaTypHO-aKTUBUPOBAHHOM BOZABI MHOT/A HEJOCTa-
TOYHO JI BO3ZEHCTBUS Ha 30HY ropeHus. PellieHreM aTOro Bompoca sensetcs fobasnenne B TAB xuMuyecku
aKTUBHOTO MHIUOUTOPA B HEGOMBILION KOHIIEHTPALMM, KOTOpOro 6yzeT 6osee yem focTaTouHo. [Io pesyns-
TaTaM UCCIELO0BAHUN, TOKA3aHO, YTO Hanboiee MOAXOASNUUMU, C BRICOKON 3QPEKTUBHOCTHIO TPUMEHSIOTCS
YITIeBOZOPOLHbIe MHIUOUTOPEI, COAepIKalre B cebe TaKkoe BellleCTBO Kak onedUH, a i yCHIeHUs pacasa
Z0OaBIIAIOT alleTHIEH ¢ HeGOMBIIUM KOIUYeCTBOM KUCI0poza. IIpy Bei6ope HHIUOUTOpA ClIeAyeT YYUThIBATD
IpUpOAY U CreluduKy [IpoLiecca ropeHus. DKCIepruMeHTaNnbHO II0Kas3aHo, 4o TAB mogasigeT ropeHue ra3os
BO BCEX PEXXUMaX, TaKHe KaK BOCIUIAMEHEHUE, FTOPEHME U B3PBIB.

B pa3paboTke HOBbIX MHIMOUTOPOB LODKHBI IPUMEHSThCS CIeAyIoLe TpeOoBaHU, TAKMe KaK yMepeHHas
TOKCUYHOCTb, UCIIONb30BAHUE IIPUPOJHOTO WK CUHTETUYECKOTO ChIPhS, & TAKXKE [IPU J0OABKE XUMUUECKU
OTIaCHbIX BEIIECTB B HEOOMBIIION KOHIIEHTPALUIX UHTUOUTOPBI JOIXKHBI ObITH MAKCUMAIBHO 3GPEeKTUBHBIMU
B II0>KaPOTYILLIEHUU.

TakuMm 06pazoM, B LIEJIOM CIIPOC Ha UCCIEA0BAHME CIIOCOOOB UCIIONB30BAHUSL UHIUOUTOPOB HOBOTO [TOKO-
JIeHUS C KQXKBIM FOLOM yBenuuuBaetcs. VI HeoOXOANMOCTS YIAyUIlIeHUS U MOZEepHU3ALNY CYIeCTBYIOINX
TEXHOJIOTMH C KOKABIM I'OZOM TOJIBKO PaCTeT.
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AHHOVH(ZHMQ. B aaHHoW cTatbe pPacCMOTPEHbI BO3MOXXHOCTU AUCTAHLMOHHOIO 30HANPOBAHNSA MPOMbILL/IEHHbIX TeppVITOpI/IVI ANna nx paumn-
OHa/IbHOIo NCNO/Ib30BaHUSA.

Katoueebie cAogd: AMCTAHLIMOHHOE 30HAMPOBAHME 3EMI, POMbILLIEHHbIE TEPPUTOPUU, 3ABPOLLIEHHbIE MPEANPUATIA, PECTPYKTYpPU3aLMS,
paunoHanbHOe yNpaBieHue TEppUTOPUSMH.

BBezenue

JMCTaHIMOHHOe 30HAPOBaHYe 3eMIU — CII0CO0 U3yUeH!s U MOHUTOPHHTA IIJIAHEeTH! U3 KocMoca. JIaHHBIT
c11ocob MOHUTOPUHTA IBISETCS Hanboee COBPEMEHHBIN U TOUHBIH, YTO [TO3BOJISIET PALUOHAIBHO UCIIONB30-
BaThb pecypchl 3emun. Hopenme TeXHONIOrMU AUCTAHLMOHHOTO 30HAMPOBAHU IPUMEHEHBI [IOYTH BO BCEX
OTpaC/IAX )KU3HEeAEeATeIbHOCTHY YeJI0BeKa.

[71aBHBIM [IpEMMYILIECTBOM AUCTAHIIMOHHOTI'O 30HAUPOBAHMUS, C [IOMOIIbI0 KOCMUYECKUX CHYMKOB, SBJISIOTCS
OBICTPOTA [IpeOCTaBNeHUS HEOOXOAUMOM NHOPMALIHH C GOJIBIINX IUIOIIA/Iel 3eMIH, @ TAK)KE C HeJOCTYITHBIX
MeCT APYTUMHU CII0COO6aAMHU.

YBenuueHve COBpEMEHHBIX METOJ0B JUCTAHIIMOHHOI'O 30HAMPOBAHUS OTKPBIBAIOT HOBBIE BO3MOXXHOCTH JJIS1
[IePCIIEKTUBHOIO YIIPABIEHUS TEPPUTOPUIMU. UTO ABISIETCSI MHCTPYMEHTOM JIJI pa3BUTHS TOPOZA MECTHBIMU
OpraHaMU BIaCTU U IIPEAOCTABIEHUS JAHHbIX 3aMHTEepEeCOBAHHBIM IMLIaM. IHTerpanus pasanyHbIX UCTOUHU-
KOB JJaHHBIX, X COBMeCTHast 06paboTKa ITOBBIIIIAIOT KauecTBO U NHPOPMATHBHOCTh Pe3y/IbTaTOB, TONYYeHHbIX
C UCMIOJIb30BaHUEM dTUX JaHHBIX [1].

Iens — onpesieneHye MPHU3HAKOB UCIIONIb30BAHUS IIPOMBIIIIEHHBIX TEPPUTOPUU C IIOMOLIBIO JUCTAHIIMOHHO
30HAVPOBAHUA 3€MJIU.

CoBpeMeHHOe 1 OBICTPO pasBUBaOLI[ee [PALOCTPOUTENBCTBO KPYIIHBIX TOPOZOB IIPOUCXOAUT 32 CIET YBETIU-
YeHUs 3TAXKHOCTU U IVIOTHOCTH 3aCTPOMKHU B [IeHTPAJIbHOM 9aCTU FOpOJia, YTO HEFAaTUBHO BAUSIET Ha SKOJIOTH -
YecKyto 06CTAHOBKY U KaueCTBa [10JIy4aeMblX 0O BEeKTOB LIS J)KU3HeLesTeIbHOCTH YenoBeKa. Jjst 6oree pau-
OHAJIPHOTO UCIIONB30BAHUS 3eMeIbHBIX YIACTKOB FOPOZa, HEOOXOANMO ONpeLenuTh 3abpolieHHble IPOMBILII-
JIeHHble [IPeAIPUATHSL, Y KOTOPHIX B OOMBLINHCTBE CIydaeB GOIBIION TOTeHIIMAI B IIOAALX, 471 U3MeHEeHUs
GYHKIIMOHAIBPHOTO Ha3HAYEHU S STUX TEPPUTOPUIL 1 BHEpEHUe albTepHATUBHBIX QYHKIINH UCIIONb30BAHUS.

ITpu g¥CTaHIMOHHOM 30HIMPOBAaHUM IIPOMBIIIIEHHBIX TEPPUTOPUN IPOUCXOLUT BU3YalbHOE U3Y4YE€HUS
KOCMHYECKUX CHMMKOB U OIpeZieleHUe IIPAMBIX U KOCBEHHBIX IIPU3HAKOB O UCIIONb30BAaHNUU UCCIENYEMOTO
y4yacTKa.

«Marepuasl IMCTAaHIIMOHHOIO 30HAMPOBAHUA 3€MJIU (Jajiee 110 TeKCTY — JI33) [IOIy4aroT B pe3yabTaTe
HEKOHTaKTHOM CBhE€MKH C JIETATENIbHBIX BO3AYILIHBIX 1 KOCMAYECKUX AIIapaToB, CyL0B U IIOABOJHBIX JIOJOK,
Ha3eMHBIX CTAHIUN» [2,3].

JlaHHble ITOIy4eHs! ¢ TOMOLIbI0 J133 HMEIOT pasHblil MaciiTab, reoMeTpUYeCcKoe paspelieHre, pasinyHbl
I10 CIIeKTPaNbHOMY HabOpYy (T. €. IIoydeHHbIe B HECKONPKUX 30HaX 37IeKTPOMArHUTHOTO CIIEKTPA).

JUCTaHIMOHHbIE METO/BI UCCIIEL0BAHUS IO PA3EIII0TCS Ha IIaCCUBHbIE (OCHOBaHbI HA pETUCTPALIUY U3JIY-
4YEeHHUH OT €CTeCTBEHHBIX UICTOYHUKOB) 1 aKTUBHBIE (IIPEAII0/IaraoT UCIIONb30BAHNE UCKYCCTBEHHBIX UCTOYHU-
KOB n3nydenus). Haubonpliiee pacpocTpaHeHye IONYYMIN IIACCHBHbIE METOAbI HCCIEOBAHUS B OLITUIECKOH
0651acTH 37IEKTPOMArHUTHOIO CIIEKTPA. B IIepByIo ouepenb K HUM OTHOCSTCS MHOTO30HAJIbHAS KOCMUYECKas
CBEMKA, TEIIOBASI a9PO- U KOCMUYECKAS CheMKa, a3podoTOCheMKa (depHO-6eas, IBeTHAS, CIIEKTPO30HAIbHAS),
CKaHEpHas, a3p0- U KOCMUYeCcKas CbeMKa U Ip [4].

Janusle J133, mosydyeHHbIe C KOMUYECKOrO amnapara (ganee 1o Tekcry — KA), XapakTepusyroTcs 6OBIION
CTEIEeHBI0 3AaBUCUMOCTHU OT IIPO3pavHocTu arMocdepbl. KA AUCTaHIIMOHHOTO 30HAUPOBAHUS 3€MITU UCIIONb-
3YIOTCS U1 U3y4eHUs pecypcos 3eMnn. KA 114 McciefoBaHus IIPUPOAHBIX PECYPCOB OCHAIIIAIOTCS B OCHOBHOM
OIITHYECKOM UIU PaZuOIOKaMOHHOM allapaTypoi. IIpeuMylecTBO OCAeAHEN 3aK/II0YAeTCS B TOM, YTO OHA
103BOJIsIeT HabOMI0AATh II0BEPXHOCTH 3e MU B 1t060€e BpeMs CyTOK, He3aBUCUMO OT COCTOSIHUS aTMocdeps! [5].

B Hacros1iee BpeMs COBpeMeHHble KOCMUYeCKHe allllapaThl IOAy4aoT udpoBsle MHOTO30HAIbHbIE CHUMKU
C IIPOCTPAHCTBEHHBIM pa3pellleHrueM [0 50 M. Takoe IIpOCTpaHCTBEHHOE paspellleHue II03BOJISIET IPOBOLUTE
KpynHoMacLITabHoe KapTorpadupoBaHue TeppUTOPUIL BIIIOTh 10 MaciuTaba 1:2000. OCHOBHOE IIpeuMylie-
CTBO KOCMUYECKUX CHUMKOB SBJISIETCS BRICOKAS Paspelaolas ClIoCOOHOCTh, HO eCTh U APyrue, a UMEHHO:
HAIJISHOCTD, BRIPASUTENBHOCTE, 0030pPHOCTH, OJHOMOMEHTHOCTD, OBICTPOTA 0OPabOTKY JAHHBIX, TIOKPHITHSL
OZHUM CHUMKOM OOJIBIINX IIIOIIa/el, KOPOTKUH CPOK [IONyYeHHs CHUMKOB [4,6].

C OMOII[bI0 KOCMUYECKHX CHMKOB MbI [T07Iy4aeM 0OBeKTUBHYIO0 CUTYALUIO IIPOLIECCOB U SBIEHUH UC-
CJIelyeMOr0O 3€MeJIPHOIO y4acTKa B KOHKPETHBIM MOMEHT BpeMeHHU. [Ipu onpesieIeHHOM NepUOLUIHOCTBIO
[OyYeHUs JaHHBIX OyzeT cpopMUpoBaHa JUHAMUKA U3MEHEHHU.
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Ha ocHOBe KOCMUYECKUX CHUMKOB MOYKHO BBISIBUTB COCTOSIHYE IIPOMBIIIIJIEHHBIX 30H U YCJIOBHO Pa3fe/IUTh
Ha IPyIIIbL: HeZeHCTByoL e, TpebyIoliie BHUMAHUS, ZefcTByomue. HeeiCTBYOIIIVIe IPOMBIIIITIEHHbIE 30HBI
HY>KJAI0TCS B PECTPYKTU3ALUN TeppuTopuu 11 3$pGeKTUBHOIO U 1[e1ecO06pasHoro UCIOAb30BaAHUL. 30HbI
[IOTEeHI[HAIBHOM OIIACHOCTH HaCeNeHUI0, KOTOpble TpeOyioT BHUMAHNS, ClIeLyeT [IPOBEeCTH COBPEMEHHYIO MO-
ZepHU3ANNIO IPeANpUITHS HallelleHHOe Ha YBeluYeHue Bhroasl. KocMuueckruii MOHUTOPUHT [T03BOISET
KOHTPOJIMPOBATh IIPOMBbIIIITIEHHbIE TePPUTOPUH I'OPOZAA B HACTOSIIIUI MOMEHT Al ZOJITOCPOYHBIX U Ollepa-
TUBHBIX pellleHU a]MUHUCTPATUBHO-YIIPaBIeHYECKOr0, UHBECTUIMOHHOT0, apXUTEKTYPHO-IJIAHPOBOYHOTO
XapakTepa.

TaxuM 06pasoM, A/is BBIIBIEHUS HeZIeHCTBYOIIMX IIPOMBIIIITIEHHBIX TEPPUTOPUI BO3SMOXKHO UCIIOIb30BAHYE
KOCMHUYECKUX CHUMKOB IIOCPe/ICTBOM aHAJIM3a 10 IIPSIMbIM ¥ KOCBEHHBIM ITpH3HaKaM. MaTepuabl ZUCTaHIIN-
OHHOTO 30HAMPOBAHUS 3eMIIH ABIAIOTCS LeHHBIM UCTOYHMKOM HHPOPMALIUY B COBPEMEHHOM MUpe.

BriBoasl

Pa3BuTHe oAX0Za MOHUTOPHHTA IIPOMBIIIIEHHBIX TEPPUTOPUH C IOMOIIIBIO IMCTAHIIMOHHOI'O 30HJUPOBa-
HUS TI03BOJIUT CBOEBPEMEHHO BBIABIATD Oe3/eiCTBYIOLI e IPeAIPUATHS U Pealn30BaTh JAHHbIE TEPPUTOPUU.
B xpymnHbIX ropofiax HepallUOHAJIbHOE UCIIOIb30BAHME 3€MEIbHEIX PECYPCOB IIPUBOAUT K TOPMOXKEHUIO Pa3BU-
THS 3aCTPOMKU. A FPAMOTHOE yIIpaBlIeHUE STUMHU TEPPUTOPUSAMU IIO3BOIUT BBIIIONHUTD [IOCTABIEHHBIE 33U
U LIeJIU TOCYLApCTBA U HaceJleH!s B TPaJloCTPOUTEIBHOM, COLIMAJIbHOM, 3KOJIOTUYECKOM U S3KOHOMHUYECKOM
acriexre. JI7st KXXZ0r0 ropofa HeoOX0ANM UHANBUAYAIbHBIX IIOAXOA U METOJ, PEHOBALUY IIPOMBIIIIIEHHBIX
30H. HecBoeBpeMeHHas peHOBalYs IPOMBIIIITIEHHBIX TEPPUTOPUM CKa3bIBAETCI HA SKOHOMHUYECKUX ITOTEPSIX
1 yIyLI€HHBIX BO3MOXXHOCTEH, a [JIaBHBIE [IOTEPU PECYPCOB — 3TO BpEMS.
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AHHomayug. OnpeneneH coctaB OCHOBHbBIX BUAOB A peBeCHbIX NMOPOA, UCMO/b3YIOLLMXCS B 03eNeHeHUN napkoB r. bapHayna. [poseaeH
MOHWTOPUHT XM3HEHHOTO COCTOSIHUSA lepeBbEB U KyCTapHUKOB NapkoB . bapHayna. BbisBaeHbl BUAbI, UCMbITbIBAOLLME HAanbObLLEE Y-
HeTeHWe B YCNIOBUAX TOPOACKOI cpeabl. [peanoxeHbl npakTuieckne pekoMeHaaLMm Nno yayyLleHNo COCTOSIHNS ApeBECHbIX HaCaXKAEeHN
B napkax r. bapHayna.

Katuegble cro8a: 3eneHble HACAXKAEHWNS, O3E€/1EHEHNE ropoaa, ropoackas cpega

BBeznenue

C ZaBHUX BpeMeH s 671aroycTpoicTBa FOPOLOB UCIIONB3YIOT pACTUTENbHbIE HACLKAEHNUS. B roposax pas-
O1BaIOT CKBepHI, Cafibl, TAPKHU, PACTUTENILHOCTDIO 001arOpasKUBAIOT YAULbl. PacTeH NS BBIMONMHSIIOT He TOTIHKO
acTeTnveckyo GyHKUNIO. PacTHTenbHble HaCOKAEHUS yIACTBYIOT B IIYMOIIOAABIEHNH, 3AMeANIIOT POCT U Pas-
BUTUE BPeJOHOCHBIX MUKPOOPTraHU3MOB 6arogaps $uToHIuaaMm [1, c. 174]. PacTeHus criocobHsI K peryninuu
TEITIOBOTO PeXXUMA U PeXXUMa BIAKHOCTH, OYUCTKe BO3ZAyXa [2, ¢. 21]. Tak, HarpuMep, y COCHbI 0OBIKHOBEHHOH
Ha0III0/12eTCS BBICOKAS CIIOCOOHOCTS K MOTJIOIEHUIO 3ArPA3HSIOIINX BEIIeCTB U3 aTMOCdepEI [3, C. 1959].

TaxuM 00pa3oM, pacTeHus, 1 B 0COOEHHOCTH ipeBeCHble U KyCTapHUKOBbIe HaCaXKeHHU, B ypOaHU3UPOBaH-
HOY CpeJie BbIIIOMHSIOT pasiuyHble yHKINY 10 03L0POBIEHUIO OKPYIKAIOIIeH cpensl [2, ¢. 20]. Ho npu aTom
OHU CaMU OKa3bIBaIOTCS TOABEPIKEHbI PA3IUYHBIM CTPECCOBRIM GaKTOPAM U OTPOMHON TeXHOTEHHOI HarpysKe.
DTO yXyLIaeT COCTOSHIE CAMUX PACTEHUI, OHU CTAHOBATCS 60JIee ySI3BUMBI IS XJIOPO30B U HEKPO30B JIUCTBbI,
aTaK pasIUYHBIX IATOTEHOB, U, KaK CIeJCTBUE, IPOUCXOAUT CHIOKeHYE 3$PEKTUBHOCTY MONE€3HOTO BINUSHUS
3eJIeHbIX HaCaXKIEeHUMU.

Ilenbo vccIeOBAHUS ABISIACH OLlEHKA BUOBOTO PasHOOOpa3Usl U YKU3HEHHOTO COCTOSIHUS JPEBECHBIX
Y KyCTapHUKOBBIX HaCLKJEHUM NTapkoB I. BapHayia.

Tl [OCTYKeHU S ey ObIIY IIOCTABIEHH! CIeAYIOLMe 3aadun:

— COCTaBJIeHME CIIMCKA BUJIOB I€PEBLEB U KYCTAPHUKOB, BCTPEYAIOIIIMXCSA HAa TEPPUTOPUAX ITApKOB I. Bap-
Haysa;

— OLIeHKa )XM3HEHHOI'0 COCTOSHUA I€PEBbEB 1 KYCTAPHUKOB Ha UCCIENYEMBIX TEPPUTOPUSIX;

— aHa/IM3 [OJyYE€HHBIX JAHHBIX O COCTOSIHUY 3€JI€HBIX HACOKIEHUN TapkoB BapHayra.

MaTepuansl ¥ MEeTOZbI

B uoHe-aBrycre 2021 roga 6510 IIpOoBeLeHO 06CIeoBaHUe ApeBeCHBIX U KYCTAPHUKOBBIX HACAKLEHUH
B 5 IIapkax I. BapHayma. B mepuoz paboTs! 6bu11 cOOpaHb! JAHHBLE O BULOBOM COCTABe U YKU3HEHHOM COCTOSHUU
IpeBocTost. Bcero 6110 06CIe10BaHO 11013 0COOEN.

O1eHKy >KM3HEHHOT'O COCTOSIHUSA IPEBOCTOSI OCYILIECTBIISIM 10 MeTogUKe B. A. Anexceesa (1989) [4]. MeTo-
IVIKa 3aK/II0YaIach B BUSYAIbHOM OlL[eHKe COCTOSHUS KPOHBI 0COOU U COOTHECEHUY C KATEerOPUIMHU LIKAJIbI KU3-
HEHHOTr'0 COCTOSIHUS: 1 — 3TOPOBOE JiepeBo; 2 — ocnabieHHOe (CHHUYKeHYe [YCTOThI KPOHBI Ha 30 % WK Hamuyue
30 % MepTBBIX U YCHIXAIOIINX BETBEH); 3 — CUIBHO OcabeHHOe (CHHYKeHE TYCTOTH! KPOHbI Ha 60 % WY Halu-
qre 60 % MepTBbBIX U YChIXAIOIINX BETBeEI); 4 — OTMHUpalolilee epeBo (TyCToTa KPOHbI MeHee 15—20 %); 58 — CBe-
YKUH CYyXOCTOH; 56 — CTapblii CyXOCTOM. 3aTeM IIPOBOAUIN BHIYUCIEHUS HHAEKCA OTHOCUTEIBHOTO )KU3HEHHOTO
cocrosiHus (OXKC) KKI0M TOPOIbl B IPOLeHTaX: 100—80 % — 3M0POBBIN APEBOCTOH, 79—50 % — 0CIabIeHHbIH
IPeBOCTOI, 49—20 % — CHIIBHO OC/Iab/IeHHBLI IPEBOCTOMH, 19 % 1 MeHee — ITOTTHOCTBIO Pa3pyLileHHbIH APeBOCTOH.

Pe3ynbTaTh! HCCI€AOBAHUS

B mapxax r. Bapnaysna npouspacTaeT 30 BUAOB L PEBECHBIX U KyCTAPHUKOBBIX PACTEHUMN, OTHOCAIIUXCS
K 2 OTJIeIaM, 12 CeMeUCTBaM U 19 poiam. [onoceMeHHble BKIOYAIOT B ceOst 6 BUZOB. [IOKpbITOCEMEHHDbIE TTpe-
CTaBJIEHBI 2.3 BUZAMMU.

Haubomnbiim pasHoobpasuem XapaKTepU3yOTCs ceMelicTBa posolBeTHbIe (Rosaceae) 1 cocHoBble (Pinaceae)
U HAaCYUTHIBAIOT B cebe 110 4 poza U 5 BUAOB. BHyTpu pozxa 6onbliium pasHoobpasreM BULOB pacTeHUH, HUc-
[IO/IB3YIOIINXCS B O3€/IeHeHNU U, OT/INYAETCS pOJ, KIIeH U HACINUTHIBAET 4 BUAA: KJIEH SCeHeIUCTHbIH (Acer negundo
L.), KJIeH IIATaHONMUCTHDIH (A. platanoides L.), knen tTatapckuil (Acer tataricum L.), ke runnana (Acer ginnala
Maxim. ex Rupr.).

YacToTa BCTpe4aeMOCTH OTZE/NbHBIX BUOB PACTEHUH IIPELCTABIEHA Ha PUCYHKe 1. JJOMUHUPYIOLIEe [10JI0-
>KEHHE B COCTaBEe APEBECHBIX HACLKJEHUN I1apKOB I. BapHaya 3aHMMaeT KJIeH ICeHeNHUCTHBIN. B HeKoTopsIx
CITy4asx KJIeH SCeHeNTHCTHbIM ABISeTCst CAMOCEBOM U 06pasyeT CKOILJIEHUS WY 3aPOCTIH, CHIDKAS IeKOPATUBHBLH
addexT HacaxxeHnit. Kpome TOro, octanbHble ZepeBbs UCIIBITHIBAIOT yTHETEHHE, IIOCKOIBKY JAHHBIN BUJ, CYU-
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TaeTcs OAHUM U3 arpeCCUBHbBIX MHBA3HOHHBIX BUJIOB, KOTOPBIN U3MEHSET CBETOBOM 1 MUHEPAIbHBbIE PEXKUMBI
co00111eCcTB IPOU3PACTAHNS, & B OTAEABHBIX CIydasx, HAIlpUMep, Kak B mapke r. BapHayna «JlecHas ckas3ka»,
[IPUBOZUT K 00pa30BaAHUI0 MEPTBOIIOKPOBHbIX YIaCTKOB [5, C. 37].

K
“4

= KieH aceHenMCTHELT = bepeza noemcnan HAbnous aronHan

= Tortone banpsamirgectadi ™ Ens obnikHOBeHHAZ JIuna cepaueBHoHag

= Bz ransuit " Baz muzEmil " JucTeeHHULA cHDUpCKag
Tornons uepHBIT ® Pgbuua cubupcran = CocHa obbIKHOBeHHAT

" Hcenus nencuneeanckmit - ® Knen tarapcrit CocHa ciubupcran
Hpyroe

Puc. 1. BCTpe‘laeMOCTb BUAOB NPEBECHBIX paCTeHI/Iﬂ B IIapkKax I. EapHayna

Tak>Ke K 4aCTO BCTpeuaeMbIM OTHOCSTCS Oepesa nosucnas (Betula pendula Roth), s6nous aroguas (Malus
baccata (L.) Borkh.), Tonons 6anszamuueckuit (Populus balsamifera L.), enp o6pixkHOBeHHas (Picea abies (L.)
H. Karst.), nuna ceppuesugtas (Tilia cordata Mill.). Ezunuyso Berpedatotces Tys 3anannas (Thuja occidentalis
L.), uBa Bonuucras (Salix undulata Ehrh.), usa nmnaxyyas (S. babylonica L.), xanuna obsixHoBeHHas (Viburnum
opulus L.).

COCTOSIHUE PACTEeHUH B TAPKAX BO MHOTOM 3aBUCHUT OT TUTIA IIOCAIAKU, Pa3MellleHUs TapKa, BO3PACTA [TOCaJ-
KU, HUIMYHUS JOTDKHOTO YX0Za, BO30OHOBIEHUS CTAPbIX 0CTabIeHHbIX lepeBbeB, GUOIOrnIecKux 0cobeHHOCTE N
HCIIONb3YEMOIO B 03€/IEHEHUY BUJa [6, €. 105].

50
=
_g 40
S 30
% B TepeERA
E 20 B KycTapHikH
=10 I

0 | =

1 2 3 4 Sa 36

AOIzHeHHEI® COCTOAMNA OpPEECCHEIX HAC KT CHILT

Puc. 2. )KusHeHHBle COCTOSHUS APpeBECHBIX HaCaXXJeHUuu IIapKOB T. BapHayna

JKusHeHHOe cocTOsIHME ApeBeCHbIX HACOKAEHUI IapKoB I. BapHayna xapakTepusyeTcs B 60mblileil cTe-
MeHU KaK «0caabneHHbIe» U «CUIbHO ocnabnerHbie» (puc. 2). Habmrwomaercs 60bloe Yucio OTMUPAOIINX
U MepTBBIX ZiepeBbeB. YLCIIO 30POBLIX IepeBbeB BKIIIOYAET B CeOst 0KOMIO 7 %. DTO CBSI3AHO C TEM, UTO JepeBbs
ropoJia UCIBITHIBAIOT BEICOKYIO AHTPOIIOT€HHYIO HArPy3Ky B CBA3H C 3arps3HEHHEM BO3/yXa OTXOAAMU IIPOMBIII -
JIEHHOCTH U BBIXJIONIAMU Fa30B. MHOI'Me TepeBbs II0CaXeHb! 6oJiee 40 JIeT Ha3aj, B CBSI3U C YeM UX COCTOSHIUE
oxuzaeMo ocnabneHo. MonoAbIX TOCALOK IPAKTUYECKN HeT. BHOBD IIOCaKeHHBIE iepeBbst OBICTPO OTMUPAIOT
B CBSI3U C OTCYTCTBUEM IIO/IMBA. YacTh IepeBbEB U KYCTAaPHUKOB 3HAUUTEIBHO 3aCOPEHA KJIEHOM, HapyIIaIIUM
YIIOPSZAOYE€HHOCTh [T0CAZOK, BCIECTBIE YeTro BO3MOXKHO HX JOIIONHUTEIbHOE yrHeTeHuUe [5, ¢. 37]. [logpobHoe
ONMCaHHE OCHOBHBIX UCIIONb3YEMBIX B 03€/I€HEHUU NTapKOB I. BapHayia BUZOB APEBECHBIX PACTEHUMN U UX
JKU3HEHHOE COCTOsIHIe ITPeLCTaBIeHo B Tabnutle 1.

Haumensiuii nokasatens OXKC npescrasieH y Acer negundo, MOCKOIBKY GONBIIMHCTBO [10CAZOK ObIIY
Ipou3sBefieHbl boee 40 neT Ha3azx. MHorue ocobu KiieHa siceHeIUCTHOrO ONIU3KY K KPUTUIECKOMY COCTOS -
HUIO — OTMUPAIOLIUI IpeBecTO. B ycI0BUSIX TOPOACKOI cpexbl Acer negundo HeponroseueH [s, c. 37]. Tpebyercs
HEOTJIOXKHAS PEKOHCTPYKIIMS 0CcnabIeHHBIX AepeBbeB JAHHOTO BUA.

IIponeHT 350pOBBIX € PEBbEB IUIIBI CEPALLEBHUAHON BbIILIE [10 CPABHEHUIO C IPYTMMHU JPEBECHBIMU [TOPOAA-
MU, 6IMB0K K CTATYCY «3L0POBBIiL APEBOCTOM». [IpHYMHA YCTOMYMBOCTH JAHHOIO BUza TpebyeT JalbHeHIIIero
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uccnenoBanus. OCTaIbHBIE YACTO BCTPEYAIOLHeCs BUABI UMeoT 6uskue 3HadeHns OXKC 1 XapakTepusyoTes
KaK «OCTabIeHHbIE.

Tabruya 1
YNCTeHHOCTb U )KU3HEHHOE COCTOSSHUE OCHOBHBIX JPEBECHBIX HaCaXXZeHUH
B mapkax r. Bapuayna
KATETOPHS YKU3HEHHOTO COCTOSIHUS OBIIEE %
KOJI-BO OT OB-
WHIEKC
Bun 1 2 3 4 S5A, 5AB 3K3. LIETO OXC. %
BUJIA, KOJI-BA ’
LIT. % LIT. % LIT. % IT. % IT. % IIIT. 9K3.

Acer negundo 28 0,5 475 9,2 1682 32,7 1542 30,0 1421 27,6 5148 46,5 43,2
Betula pendula 182 15,2 608 50,8 268 22,4 80 6,7 60 5,0 1198 10,8 69,3
Malus baccata 92 10,6 418 48,3 254 29,3 66 7,6 36 4,2 866 7,8 68,2
POPMZMS 23 4,2 132 23,9 254 46,0 142 25,7 1 0,2 552 5,0 63,4
balsamifera

Picea abies 101 22,2 185 40,6 132, 29,0 30 6,6 8 1,8 456 4,1 73,5
Tilia cordata 139 28,0 232 46,8 103 20,8 18 3,63 4 0,8 496 4,5 76,8
Ulmus laevis 11 4,8 90 39,5 93 40,8 34 14,9 - - 228 2,0 67,0
Ul. pumila 9 3,0 80 26,5 161 53,3 39 12,9 13 4,3 302 2,7 64,2
Larix sibirica 30 10,8 112 40,4 109 39,4 22 7,9 4 1,4 277 2,5 70,0
Papulus nigra 16 6,0 114 43,2 121 45,8 7 2,7 6 2,3 264 2,4 69,6
Sorbus sibirica 26 10,1 116 45,1 80 31,1 25 9,7 10 3,9 257 2,3 67,6
Pinus sylvestris 45 23,9 68 36,2 25 13,3 10 5,3 40 21,3 188 1,7 61,8
Fraxinus pen- 40 17,7 75 33,2 49 21,7 58 25,7 4 1,8 226 2,0 66,5
nsylvanica
Acer tataricum 20 15,8 57 44,8 37 29,1 12 9,5 1 0,8 127 1,2 71,4
Pinus sibirica 28 29,2 40 41,7 15 15,6 13 13,5 - 96 0,9 74,7
Apyroe 39 10,1 194 50,1 106 27,4 38 9,8 10 2,6 387 3,5 68,4
% ot ob1ero - 7,5 - 27,1 - 31,5 - 19,3 - 14,6 - 100 100
KOJI-Ba 9K3.

,HOCTOBepHOCTb ITIOJTy4€HHBIX PE€3YJIbTATOB )KU3HEHHOI'O COCTOAHNA Y BUAOB IPEBECHBIX paCTeHI/Ifl, HUMEIO-
MHYX HE3HAYUTEIBHYIO BCTPEIA€MOCTD, CJIOKHO OLE€HUTD M3-3a HEe3HAUYUTeNbHOU BbIGOpKI/I.

BriBoasl

1. Haubosnee yacTo BcTpeyaeMs! B [Tapkax I. BapHaya kieH sceHeIuCTHbI, bepesa IoBUcIas, 1610HS Arox-
Has, TOIIOJb OaIb3aMUUECKU, €/1b OObIKHOBEHHA.

2. BOIBIIMHCTBO JpeBeCHbIX HacAXKAeHUN TapKoB I. BapHayia uMeeT cTatyc «ocaabieHHbIe» U «CUIBHO
ocnabneHHble», YTO CBA3aHO C BHICOKOM aHTPOIIOreHHOM HArpy3KOH, BO3PACTOM [I0CAZKHU 1 OTCYTCTBUEM He-
06X0Z1MOTO yXOza.

3. Hanboree cunbHOe yrHeTeHue B yCIOBUSLX [IApKax I. BapHaysa UCIIBITEIBAET KAeH sceHeAucmHbiil. Hanbonee
YCTOMYMBOU OKa3alach IUIA CEPALEBULHAL.

4. PekoMeHJ0OBaHa [IOCTeNleHHAs 3aMeHa KPYIIHbIX 0ClIabeHHBIX lepeBbeB. [Ipe/yioxeH JOIOMHUTENbHBIH
yXOJ, 32 BHOBb [TIOCKEHHBIMU PEBECHBIMU HACOKAEHUAMMU [TapKOB I. BapHayia (on1uB, yAaneHne COpHIKOB,
dopmupoBaHye KpoHbI). I TOALep>KaHUS JOITOBEYHOCTH U YCHIEHUS 1eKOPaTUBHOrO 3dpdeKrTa pekoMeH-
JIOBaHO UCIIONb30BaHUeE Hoee pa3HOOOPA3HBIX KOMITIO3UIMOHHBIX PelIeHU .
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COAEP)XAHWE MEAN N KOBANTBTA
B CBET/10-CEPbIX TECHbIX 9POANPOBAHHbIX MOYBAX
KMPOBCKOW OBNACTU HATTPUMEPE AMK «COIO3»

P. H. TpudoHos

BaTcknil rocyAapcTBEHHbIN arpoTexHonornyeckuii yHusepcutet, Kupos, Poccus. E-mail: roma.trifonow2013@yandex.ru

AHHOmayug. BuccnegosaHusx, NpoBeAEHHbIX HATEPPUTOPUAX pa3anH017| CTENeHN 3poANPOBAHHOCTU, USYYEHO USMEHEHUA COAEPXKAHUA
Ba/IOBbIX COEIMHEHWIT Mean 1 KobanbTa. I'quBa—CBeTno-cepaﬂ NeCHas Ha 3/1l0BNAJIbHO-AE/MTHBUNA/IbHbIX MOKPOBHbIX CYyNTUHKAX. YcTaHoB-
N1€HO BO3MOXXHOE Ha/Inumne B3aMMOCBA3N MeXAY CTENEHbIO 3POAMPOBAHHOCTU MOYBbI U COAEPXKAHUE B HeW BanoBbIX coeAnHeHnn TM.

Katoueevie croea: Taxenble MeTabI, CBET/I0-CEPblIE NIECHbIE NOYBbLI, MEADb, KOban.T, 3poANPOBAHHOCTD, KVIpOBCKa;I 06/1acTb, BasoBoe
coAepi>KaHne TaXKeNblX METANNOB.

BBeznenue

CBeT/I0-cepble JIeCHbIe, KaK 1 COOCTBEHHO CepbI€ JIECHBIE TIOYBBI 10 CBOUM CBOMCTBAM 3aHUMAIOT IIPOMe-
YKYTOUHOE MIONOXKeHe MeXAY ZePHOBO-IIOA30MHUCTEIMU U YePHO3EMHBIMY [I0YBAMU. DTUM 00YCIOBIeHA UX
BaXKHOCTD JJISI XO3IMCTBEHHOU JeITebHOCTH.

CBeTo-cepble JecHble I0YBbI GOPMUPYIOTCS B FXKHOI YaCTH JIECHOH 30HbI U B IECOCTEIIH IO TPABSHUCTHI-
MU HIMPOKOJIUCTBEHHBIMU Jlecamu B EBponerickoit Poccuu v MenKonuCTBeHHbIMU tecamu B Cubupu Ha riiu-
HUCTBIX ¥ CYIIMHUCTHIX OTTIOXKEHUSX PasINYHOr0 reHe3rca [IPenMyLeCTBEHHO IECCOBUAHBIX, KaK KapOoHaT-
HBIX, TaK U 6ecKapOOHATHBIX, 2 TAK)KE B IOKHbBIX FOpHBIX cucTeMax (CeBepHbiit KaBkas, FOoxHbIi Ypai, Anrtai,
3abaiikaabe) [1].

CBeTyi0-cepble JiecHble M0YBbl KUPOBCKOU 0071aCTH HAXOASTCS HA MpefiesiaX 0’KHOTO U I0r0-BOCTOYHOTO
[IOYBEHHBIX PalioHOB (110 A. M. IIpokaiesy) [2]. TeppUTOpHHU 3aHATbIE CEPBIMU JIECHBIMHU II0YBAMU IIPOCTUPA-
I0TCS Ha IPUIIOLHITOM BOZOPA3eNbHOM ILIATO, paCWIeHeHHbIM IIyO0KOpaspe3aHHOM JOMINHHO-6aT04HOH
ceTpl0. [ToBepXHOCTD UX ITOKPHITA IIALLOM IIOKPOBHAIX CYTTIMHKOB, OJJHAKO, HEPEJKO BCTPEYAIOTCSA U BHIXO/BI
KOPEHHBIX IIEPMCKUX IIOPOJ,.

Cepsle necHble 10YBbl B KupoBcko#t 06macTu moiyduniy OTHOCHTeNbHO Hebobliioe pacipocTpaHerye. OHU
3aHMMAIOT [IJIOLIAZb 2 407KM?, YTO COCTABIIIET BCETO 2,6 % BCEU IJIOLIAAM, IPX 3TOM J0J1S MALIHU, UCIIOIb3YIO-
LU JAHHBIH TUII [I0YB COCTABIISIET OKOJIO 14,7 % [3, 4]. BOXKHBIM yCIOBUEM COXpaHeHUs IIII0Z0POAUS 1060ro
TUIIA II0YB, UCIIONb3YEMBIX B CEJIbCKOM XO34MCTBE, IBJIAETCS CBOEBPEMEHHOE NIPOBEAEHUE arpOXUMHUYECKO-
ro 1 arpopusnvecKoro MOHUTOpUHra. Takue UCCTeT0BAHUS BBIIONHSIOTCS, KK IIPABUIIO, arPOXUMUIECKOM
ey 601t cybpexTa PP, B Kuposckoit obmactu aTo PefepanbHoe rocysapcTeeHHoe 610KeTHOE YUpexaeHue
«[ocyzapcTBeHHBIH [IEHTP arpOXUMUYECKOM CIy>K0bl « KUPOBCKUI».

OnHO¥ 13 OCHOBHbIX IIPO6JIEM, COIIPOBOXKAAIOLIEH IEATEHHOCTD 10 BO3/IEIbIBAHUIO TI0YB, ABISETCS SPO3US
noyB. OHa IpeACTaBIseT coO0i paspylleHre TIOYBEHHOTO IIOKPOBA 10 e ICTBHEM [I0BEPXHOCTHOIO CTOKA
1 BeTpa C IIOCIeYIOIIMM IIepeMeLIIeHMEM U [TIEPEO0TIOKEHEM [I0YBEHHOT0 MaTepuaa [5].

[Ipobrema spoAupOBAHHOCTH IIOYB U IIPEANIOCHUIOK K €€ PACIIPOCTPAHEHUIO IIINPOKO 06CY KIAETCs B Cpezie
oyBoBezoB. JI. B. JIyDOBUK B CBOMX UCCIELOBAHUIX IPOBEEHHBIX HA CKIOHOBBIX 3 M/IIX KYPCKUX YepHO3EMOB
YCTAaHOBHUJI CHIDKEHHeE BAIOBBIX GOPM TaKUX TSHKebIX METAINIOB KaK MapraHell, IUHK 1 Megb Ha c1aboapo-
JUPOBAHOM CEBEPHOM CKJIOHE, II0 CPAaBHEHUIO C He3POAUPOBAHHBIMU I10YBAMU BOLOPA3AEIbHOIO ILIATO [6].
E. H. Bonozuna usy4ast 5pOZUPOBAHHOCTD CBETIO-CEPBIX JIECHBIX T0YB Hikeropoackoi obmacty oTMeTHIIA,
CHIDKEHME COZEePXKaHUA ['yMyca B 1,2—1,6 pa3a [10 CPABHEHUIO C HECMBITBIMU aHajloraMu [7]. M3y4ad miogopozue
I10YB IO PHBIX DKCIIO3UIUI SPO3UOHHO ONTACHBIX CKIOHOB ToryunHckoro patona Hosocubupckoit obmactu
O.II. IxyTuHa 3adrKCUPOBaa, yMEHbIIEHYIE YPOXKAHHOCTH IIIIIEHUIIB [I0 MEpPe YCUIeHNEeM CTelleH! CMbITOCTH
I0YB, IIpyYeM Hanbosee CyleCTBEHHO Ha TeMHO-Cepoii TeCHOH oyBe [8].

Ilens nccienoBaHUN — UBYYUTD COZEPIKaHUE TSKeNbIX MeTaIoB (Cu, Co) B CBETIO-CEPBIX JIECHBIX [I0YBaX
Pa3HOM CTENIE€HU 3POAMPOBAHHOCTU, Ha IpuMepe cenbxosyroguil AITK «Cowos» BATCKOIONSIHCKOrO palioHa
Kuposckoit o6mactu.

3azauu: onpeseNuTh CTelleHb 9POAUPOBAHHOCTH BbIOPAHHBIX ONBITHBIX YYACTKOB, IPOBECTH 0TOOP P06,
IpoOOIIOArOTOBKY U aHanK3 06pasi[oB Ha BanoBoe cogepkaHue TM. UsyduTh KOppenALuio COLep>KaHus Ba-
n0Boro Cu u Co €O CTeNeHbI0 3pOAUPOBAHHOCTY U3y4aeMbIX IIOYB.

MaTepuansl U MEeTOZbI

AHanu3z COAEep>KaHUA ™ IIPpOBOZMJICA B paMKaX INIAHOBOT'O ArPOXMMHYECKOTO O6CII€,ILOB3.HI/I$I II0YB 2009 roga
(8 nuki) BarckononsHckoro paiona Kuposckon obsmactu. B OTO6paHHbIX o6pa3uax II0YBBI OIIpeJesIN Bajlo-
Boe cozeprxanne Cu 1 Co METOZOM aTOMHO-a6copOIOHHOM clIeKTpoMeTpuu. Bee rccienoBaHUs IPOBE/ieHbI
Ha aTOMHO-a6copOIoHHOM crieKTpomeTpe CIEKTp 5—4 B aKKPeAUTOBAHHOM 1a60paTOPUU OTAE/d OXPAHbI
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OKpy»KaoLeil cpesbl ¢ xumudeckuM aHannsom PI'BY «I'IIAC «Kuposckuii». OT6op mpob, mpo6onoaroToBka
Y CaM aHaJIM3 IPOBOAUIMCE B COOTBETCTBUU C METOLUYECKMMU yKasauuamu IMHAO [9].

OO6BeKT UCCIe[0BAaHUS — CBETIO-Cephle JIeCHbIe TI0YBbI Ha MI0BUAIBHO-Ie/II0BUANbHBIX IOKPOBHbIX CYT-
nrHKaX. OHU XapaKTepU3YIOTCS CBETIO-CEPOM OKPACKOM IyMyCOBOT'O U TyMYyCOBO-3/II0BUAJILHOTO TOPU30HTOB,
CJI0€BATO-IIUTYATON CTPYKTYPOU MIOC/EAHETO 1 PE3KO BbIpa)K€HHBIM OY€Hb IVIOTHBIM WJIIIOBAAIBHBIM FOPU-
30HTOM OpPEXOBATOM CTPYKTYpbl. MeXaHUYeCKUH 1 BalOBBLI aHaIN3 06HAPY KUBaeT YeTKyto fuddepeHnario
npoudg [10].

PUBUKO-XUMUYECKHE CBOMCTBA CepbIX IeCHBIX 10YB KUpOBCKOI 0671aCTU UMEIOT SPKO BBIPAXKEHHYIO 10/ -
TUIIOBYIO XapaKTEePUCTUKY (CBETIO-Ccephle, Cepble JIeCHbIE U Cepble JIeCHbIE OCTATOYHO-KapbOHATHbIe, 3aHU-
MaloIllyie COOTBETCTBEHHO 0,9 %, 1,6 %, 0,1 % OT ob1el mwiomaau [3]. PasnuyaroTcs JaHHbIE IOATUIIB II0YB
I10 [TOYBEHHOMY podHIIIo, 3aracaM rymyca, BenudrHe pH, mormoTuTensHoH CrrocoOHOCTH U IIII0L0POLHIO.

VccnemoBaHus BEIIIONHEHBI HA CEIbCKOXO34MCTBEHHBIX yrofpax AIIK Coro3 BATCKONOMSIHCKOrO palioHa,
HUMEIOIIUX Pa3HyI0 CTelleHb dPOANPOBAHHOCTHU: HECMBIThIE, CTTabOCMBIThIe, CpefHecMbITble. CTaTHCTUYECKAS
06paboTKa [oyYeHHbIX ZaHHbIX BHIIIOIHEHA C UCIIONb30BaHueM Microsoft Excel.

PesynbTaThl HCCTEOBAHUS

Ha ocHOBaHMY CUCTEMHOr'0 aHAIN3a Pe3y/IbTATOB ArPOXUMUIECKOro 06c/Ief0BaHUS [I0YB BATCKOMONISIHCKO-
ro parioHa Kuposckoit 061acTu, 6b1IH COCTABIEHBI TAOIUIIBI BAIOBOTO COAEPXKAHUS MU U KOOAIbTa B CBETIIO-
cepbix ecHbIx mouBax AITK «Coo3» (Tabi. 1, 2).

Tabruya 1
BanoBoe cojepxaHue MeAU B CBeTNO-CephlX mecHB X mouyBax AIIK «Corwo3»

CTENEHb 3POAWPOBAHHOCTHU IOYBBI MIN, MI'/KT MAX, MI/KT CPEIOHEE COLEP)XAHUE TM, MI'/KT OTKJIOHEHME, %
HecmbiThle 26,5 32,8 29,6+1,3 3,49
CnabocMbIThIE 27,8 35,8 32,843,3 10,11
CpesHeCMBIThIE 31,6 36,7 34,3£1,5 4,43

Tabruya 2
BanoBoe cojepxaHue MeAU B CBeTNO-CephlX mecHBX mouyBax AIIK «Corwo3»

CTEINEHb DPOAVPOBAHHOCTH I1OYBbL MIN, Mr/KT Max, MI/KT CPEJTHEE COJEPXXAHUE TM, MI/KT OTKJIOHEHUE, %
HecmpiThIe 12,4 13,7 12,9+0,6 4,83
CnabocMbIThbIE 12,7 14,3 13,5+0,5 3,95
CpesiHeCMBIThIE 11,9 14,6 13,6+0,7 4,79

Onupasch Ha JaHHbIE CTATUCTUYECKOTO aHAIM3A YCTAHOBJIEHO, UTO BaJIOBOE COAEP)KAHUE MELY ITOKa3bI-
BaeT TEHJIEHIIUIO K YBEIUUEHHIO [10 MEpPEe POCTA CTEIEHU 3POAMPOBAHHOCTH [I0YBEHHOI'O ITIOKpoBa. CpesHee
cofiep>KaHHe MeJl B HECMBITBIX CKJIOHOBBIX 3eMJISIX COCTABISET 29,6+1,3 MI/KT, CpefiHee OTKJIIOHEHHUeE 3,49 %,
4TO Ha 4,7 MI'/KI MEHBIIIe YeM B CpeJJHECMBIThIX ITI0YBaX. MakcHMalbHOE COfep>KaHHe MeAU OTMEUEHO B Cpeji-
HECMBITHIX II0YBAX CPeJHECYTIMHUCTOrO COCTaBa — 36,7 MI'/KT IIpU CpeJlHEM OTKIOHEHUU 4,43 %.

ITo mepe ycuneHUs CTeII€HU 3POAHUPOBAHHOCTH [IOKa3aHUS COePXKaHMA B 109BE BaJTOBOU MEAU PaCTyT
HeIIPOIIOPLMOHANBHO. Pa3HNIIa MEXAY CpeZHUM 3HaYeHUEM BaJIOBOM MeZY HECMbITBIX U CIabOCMBITHIX II0YB
OT/IMYAeTCS IIPUMEPHO BIBOE OT PA3HUIIBI B II0KA3aTENIX C1abOCMbBITON U CpeHeCMbITOM 3,2 MI/KT U 1,5 MI/KT'
COOTBETCTBEHHO.

Koppenanus Mexzy CTereHbio SpoAUPOBAHHOCTY U CPeHUM COZEP)KAHEeM BAIOBOIO KOOANbTa B CBETIIO-
Ccepoii IeCHO ITOoUBe BRIpa)keHa KpaiiHe ¢1abo 1 HaXOAUTCS B IIpefieiax HauMeHbIIIel cpeHell pa3HULIbl, PABHO
KaK ¥ BAJIOBOTO CoZepkanus Menu. OGHapy)KuBast pa3HUIY MeXIY CpefHUM [ToKasaTeseM K0OanbTa 1 MeLu
B HECMBITOH U CpeZHECMBITOM [I0YBE PABHYI0 MeHee 5 % MOXXHO IIPUNATH K BBIBOZY 00 OTCYTCTBUU TeHAEHIUY
K Hapacranuto mpu HCP .

BriBoasl

B pesynpTare ucciefoBaHUN YCTAHOBIEHO, YTO 10 MEPe YCUIEHM S 3PO3UOHHBIX IIPOLIECCOB B CBETIO-CEPOU
JIECHOU II0YBE UCCIEAYEMBIX YIaCTKOB OTMEUEHO HENIPOIIOPLOHAIBHOE YBEIUIEHNE CPESHErO COREePyKaHUA
Menu. TeHZeHIUS CORep)KaHYe KOOAIbTA B PSIAY [T0UB «HEeCMbIThle-C1ab0CMbIThIe-CpeAHECMBIThIe» BhIpAsKeHa
HE3HAYMTENbHO. B3aMOCBA3U MEX]y CTEIIEHbIO SPOANUPOBAHHOCTU U COLEPIKAHMEM B [I0YBE BaJIOBOI'O KO-
6anpTa He 0OHAPYIKEHO.
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NMPNPOAHbBIE KOPMOBBIE YO b BEPXHEBbIYETOACKOIO OKPYTA
CPEAHETAEXXHOWM 30HbI YPANA AN9 PALMOHANIBHOTO NPUPOAOMNO/Ib3OBAHUA

. A. Tpodumos

DenepanbHblil HAYUHbI LEHTP KOPMOMPOU3BOACTBA M arposakonornu umenn B. P Bunbamca, /lo6Ha, Poccus.
E-mail viktrofi@mail.ru

AHHOmayus. PauyoHanbHoe NPUpPOA0NOo/b30BaHNE, YNyYLLeHME U OXPaHa OKPYXXaKOLLENR Cpelbl, HeobXoAUMble A pa3BUTMS Bruonorusa-
LMW 1 3KONOTU3ALL MM CETbCKOX03SMCTBEHHOIO MPOV3BOACTBA, OCHOBbIBAKOTCS HA MaTepranax BCECTOPOHHETO y4eTa NpYpOAHbIX pECYpPCOB.
Cenbckoe X035MCTBO JOMXKHO yUUTbIBATb KOHKPETHbIE arponaHAlladTHbIe, 3KONOrMYeCcKme N XO3MCTBEHHbIE YCN0BUS KaXXA0N MPUPOLHON
30Hbl, MPOBUHLMM M OKpyTa. ITO NO3BONUT 06€CneumnTb MaKCHMabHY0 COMacoBaHHOCTb M COOTBETCTBUE CNELMann3aLim U KOHLEHTpaLum
CeNbCKOX035MCTBEHHOIO NPOV3BOACTBA C MPUPOAHBIMU YCIOBUSMU U KQUECTBOM 3€MEJTb, 3KOMOMMYECKMM COCTOSSHUEM arponaHallapTos
1 OXpaHOM OKpy>KatoLe cpebl.

Katoueebie cA08d: KOPMOBbIE YrOAbsl, CEHOKOCHI, MacTbmuia, NaHAWadT.

BBeznenue

C nenbio obecrieyeHus palHOHANIbHOTO UCIIONb30BAHUS IIPUPOLHBIX KOPMOBBIX YIOAUM BepxHeBbIueros-
CKOT'0 OKpYyTra CpeZHeTae)KHOM 30Hb! Ypasa BhIIIONHEHO arponaHznadTHO-9KOI0rnIeckoe paioHUpOBaHUe
M3y4aeMOU TEPPUTOPUU.

B 3azaun MccieZoBaHUI BXOAUIIO U3yUeHHe [IPOCTPAHCTBEHHOTO pacIipesiesieHNs O1OIOruuecKuX 1 KO-
IMYeCKUX 3aKOHOMEPHOCTe! CEHOKOCOB U IIACTOUIIL Ha M3y4aeMOil TeppUTOPUY; U3ydeH e re0b0TaHNIeCKUX
U XO3SIMCTBEHHBIX XapPAKTEPUCTUK U3ydaeMbIX OOBEKTOB.

MaTepuansl ¥ MEeTOZbI

VccnenoBaHus BEIOMHEHB! Ha OCHOBe paspaboranHoit Bo BHUU kopmoB umenu B. P. Bunssmca (B Ha-
crosiee BpeMs OepepanbHbl HAydHBIN LIEHTP KOPMOIIPOU3BOJCTBA U arpo3KoNIoruu uMeHu B. P. Bunbsamca)
METOAUKU arponaHAIIadpTHO-IKONIOIUIEeCKOro palioHMPOBAHUS IIPHUPOLHBIX KOPMOBBIX yroAuii [1], Ha OCHOBe
METOAUK 5KO0JI0ro-reorpadpudeckoro ananusa MIY [2] u naugmadTHo-sKomorudeckoro 6anaunca UI' PAH [3].

VccmenoBaHUS BBIIIONHEHbI C UCIIONB30BAHMEM Ie000TaHNYECKUX [4], IOUBEHHBIX [5] KapT, ZAHHBIX [OCY-
JAapCTBEHHOTO 3€MEIBHOIO y4eTa [6, 7], IpUPOLHO-CeIbCKOXO3SMCTBEHHOTO [8, 9], arpoKInMaTHieCcKoro [10],
MaHAIAPTHO-9KOIOTUYECKOTO [11], TOYBEHHO-3KOTOTUIECKOTO [12, 13] pallOHUPOBAHUI.

JIJ1sl XapaKTEePUCTUKY COTEePKAHUS eUHUL PAOHUPOBAHUS HUCIIOIb30BAHBI TAKKe POHOBbIE JAHHbIE
BHUU xopMoB 110 KapTorpadupoBaHuio U palioHMPOBAHUIO IPUPOLHBIX KOPMOBBIX yrOAUM cTpaHsl. Kiac-
cuduKanys IpUPOLHBIX KOPMOBBIX YTOAUI paspaboTaHa B COOTBETCTBUY C MeTOAMYEeCKUMU YKa3aHUIMU [14]
1 MeTojUYeCKUMY PEKOMEHAALUAMHU [15].

PesynbTaThl HCCTEIOBAHUS

BepxHeBbIuerofckuil OKpyr pacIosIo)KeH B 3anaZHou yacTu CeBepHOro Ypaja U IpeJCcTaBleH MOPEHHBI-
MU, MOPEHO-3PO3UOHHBIMU U JIE0BO-MOPCKUMU NaHAIIAdTaMU. Penbed TEPppUTOPUH MOIOTOXOIMUCTO-
YBQJIUCTHLI, BOMHUCTHLH, IIOCKUI. [IpeobraiatoT BbICOTH 100—300 M I10Z yPOBHEM MOPSL.

Haubornbliivie II0MaAY 3aHITH TOA30IUCTHIMY [I0BEPXHOCTHO-IIeeBATBIMU CpefiHe- 1 JIErKOCYI/IMHNICTHIMU
roysaMu. B okpyre 10BONbHO MHOIO pek: Becnsana, JlyHbd, Tumiep, Buiiepka u 1p. B o0CcHOBHOM 3TO j1eBbIe
npuToku p. KaMsl.

93 % TeppUTOPUY OKPyra IIOKPHITO lecaMu. [Ipeo6IaatoT COCHOBbIE, IUXTOBO-€/I0BbIE, elI0BbIE, Hepe3oBble
neca. KyctapHUKY 3aHUMAIOT 1,0 %, 60710Ta — 2,4 %, 110 BOZOM — 1,7 %, Apyrue yrogbs — 1,8 %.

DKOJIOTMYECKOE COCTOSIHUE MMAIITHY OLLeHMBAETCS KaK Y OBI€TBOPUTEIBHOE, IPUPOJLHBIX KOPMOBBIX YTOAUM —
Xopolllee U YAOBIEeTBOPUTENLHOE, JIECOB — XOPOIIIee U YL0BIETBOPUTENILHOE.

CenbCcKOX03SMCTBEHHBIE YTOAbS 3aHUMAIOT BCETO O,1 % IUIOIIAAM OKpYyTra, U3 KOTOPBIX 0,07 % IMPUPOAHBIX
KOPMOBBIX yTOZLUH, B TOM YHCIIE, 0,05 % — CEHOKOCHI 1 0,02 % — IacTouia.

Hauboiee pacnpocTpaHeHbl BbICOKOTPABHbIE BEHHUKOBO-Pa3HOTPaBHbIE, PA3HOTPABHO-37IaKOBbIE CEHO-
KOCHI 1 TacTOUINa Ha epHOBO-IOA30MUCTHIX I0YBAX, IPUYPOYEHHBIE K XOPOLIO ApeHUPOBAHHBIM YYaCTKaM
BOZOpAa3zenoB, BEIPyOKaM U JIECHBIM IOJIIHAM Ha XOPOIIO IPEeHNPOBAHHBIX yIACTKAX BOLOPA3LeIoB U [107I0-
rux ckaoHax. OCHOBHBIE PaCTeHUs: BEHHUK Ha3eMHbIH, B. JlaHrcnopda, B. 1eCHOM, B. TYIIOKONOChIH; BaCHUTIEK
dpurniickuit, Buzst 6opiia, 604K pa3HOTUCTHDIM, BULBI MAHXKETKU. YPOXKaHHOCTh ceHa — 15—18 11/ra, CyXoro
IoelaeMoro KopMma — 7—12 I1/ra cpeiHero 1 Hu>ke CpeJHero KauecTna.

3HauMTeIbHbIE IVIOIIAY 3aHUMAIOT CyXUe MEJIKOTPaBHBbIE YTOAbS C [I0JI€BULIEH TOHKON U AYIIMCTBIM KO-
JIOCKOM, II0JIEBULIEBO-AYIINCTOKONIOCKOBbIE, MATIMKOBO-OBCIHULEBbIE, PA3HOTPABHO-3/IaKOBbIE Ha JIpEHU-
POBaHHBIX yYaCTKaX BOAOPA3/A€EI0B U IIOJNOIUX CKIOHaX. OCHOBHbIE PACTEHMUA: [I0JIEBULA TOHKAS, AYLINCTbIA
KOJIOCOK, MSIT/IHK JIyTOBOM, OBCSHUIIA KpacHas, Y€PHOTONO0BKA OOBIKHOBEHHAS, IOZOPOXKHUK CPefHUIN, MaH-
JKeTKa OOBIKHOBEHHAs!, HUBSHUK OObIKHOBEHHBIN, Ppuanka cobaubs, BACHUIEK LIEPOXOBATHIN. YPOXKANHOCTh
CeHa — 7-9 1i/Ta, CyXoro IoejjaeMoro Kopma — 5—7 1i/ra CpeZiHero kauecTsa.
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B morimax BezyIias pob IPUHAIEXKUT LIYYKOBBIM M Pa3HOTPABHO-[YYKOBBIM JIyraM Ha IIOHM>KEHHBIX
y4aCTKaX C ZepPHOBO-T/IeeBbIMHU [104BaMU. OCHOBHBIE PACTEHUS: [IyIKa AEPHUCTAS, MITINK OOIOTHBIM, [TOTTe-
BUIIbI CO6AYBS, THCOXBOCT JIYTOBOM, OCOKA YepHas, 0COKA OCTpas, IIOTHUK [ON3YYUH, TIOTUK €KUM, TPaBUIAT
peYHOI, ToAMapeHHUK OOMOTHBIN. YPOXKaHHOCTh CeHa — 14—18 I1/Ta, CyXOTo oefaeMoro Kopma — 10—12 1/ra
CPeZHETO U HIDKE CPEeJJHEro KayecTsa.

PacnipocTpaHeHBI TakoKe MATIMKOBO-OBCIHHUIIEBbIE /IyTa Ha IIOMMEHHBIX IEPHOBBIX [I0YBAX XOPOLIO I PEHH -
POBaHHBIX IIOMIM MaJIbIX PeK, INIOCKUX IPUBAX B IIOMMaX CpeSHUX peK, HeIyOOKHX TOHMKEeHNIX B [IPHUPYCIIO-
Bbe. OCHOBHBIE PACTEHMS: MATIUK JIyTOBOM, OBCSHUIIA KpacHasl, OBCSHULIA JIyroBasd, I0/IeBUIIA TOHKAas, KOCTpeL|
6e30CThIi, IIbIpeli [TON3y 4N, KIeBep II0N3YYUH, KIeBep IYyroBO, HUBSHUK OOBIKHOBEHHBIH, MAH)KETKA 0ObIK-
HOBEHHad. YpOXXalHOCTb CeHa — 1315 11/Ta, CyXoro moefaeMoro KopMma — 6—8 I1/ra Bblllle CpeJHEro KauecTsa.

KoctpoBo-mbipeliHble U IMCOXBOCTOBbIE TPABOCTOU Ha ITOMMEHHBIX JIyTOBBIX [I0YBaX PACIIONIAraloTcs 0OBIYHO
B beperoBoii mosnoce oM. OCHOBHbIE PACTeHU: KOCTpeLl 6e30CThIH, IIbIpet TON3YIUii, THCOXBOCT JIyrOBOM, II0TIe-
BULIBI TUTAHTCKAsL, MATINK OOTOTHBIH, TIOAMapeHHUK G0TOTHBIH, IOAMapeHHUK TOIISHOM, YUXOTHASI TPABa, 3Be3J-
yaTka 60710THas. YPO)KaHHOCTb CeHa — 27—35 1i/Ta, CyXOro I10efiaeMOro KopMa — 15—17 11/ra XOpoIlero KauecTsa.

OCOKOBBIE U PAa3HOTPABHO- LI[yYKOBBIE YTOAbS, IPUYPOYEHHBIE K BLIXOAAM IPYHTOBBIX BOZ I10 JHUILIAM JIOTOB
U IIyOOKUX JIOLIMH, 3aHUMAIOT He3HauUTeNbHble Io1any. OCHOBHbIE paCTeHU: TOIeBuUIa cobaubs, I1. Tobe-
roobpasylolnas, LyJKa AepHUCTAs, 0COKA YepHas, 0. CepoBaTas, 0. AePHUCTAsS, FOpeL] pAaKOBble LIIeHKU, TIOTHK
e/IKUI, CMTHUK HUTEBUAHBIM, KyIaJbHUIIA eBpOTIeHcKas. YpOorxKaliHOCTb ceHa — 11—13 1i/Ta, CyXOro I1oelaéMoro
KOpMa — 7—11 I1/Ta HU>Ke CPeHEero KauecTBa.

BonoTucThle 0COKOBbIE I 0COKOBO-BEHHUKOBBIE JIyTa 3aHUMAIOT Hauboee HU3KYe 2IeMeHThl penbeda.

Ha MuHepanbHbIX T04YBaX 0OBIYHbI CIEAYIOL[ME OCHOBHbIE PACTeHU: BeHHUK TaHIeTHbIM, BeHHUK He3aMe-
YaeMbli, IBYKUCTOYHUK TPOCTHUKOBUAHbIM, GeKMaHUS 0ObIKHOBEHHAS, 0COKA OCTPast, 0COKA IePHUCTAs, OCOKA
Iy3blpyaTas, KaTyXHuna 60I0THAS, XBOLL TOILIHOM, OKOITHUK JIeKapCTBEHHbIH. YPO)KalHOCTb ceHa — 8—14 Ii/ra,
CYXOTO IT0eZlaeMOro KopMa — 6—38 Ii/ra Huxe CpelHero 1 IJIOXOro KauecTsa.

Ha tTopdsHbIx moYBax npeobnaatoT OCHOBHbIE pacTeHUs: BeiHuK JlaHrcaopda, MaHHUK GOBIION, TPOCT-
HUK OOBIKHOBEHHBIN, OCOKH, IIYLINIIA Y3KOMUCTHAS, II. BIAaranuIiHas, cabenpHUK 60MIOTHbIH, XBOLIY, MBITHUK
000THBIN. YPO>KalTHOCTB CeHa — 10—18 11/Ta, CyXOro IoeaeMoro Kopma — 9—11 I/ra IIJIOXOro Ka4ecTsa.

BriBoasl

PazpaboTaHo arponaHAIadTHO-39KOIOTUUECKOE PAiOHUPOBaHYE YPAIBCKOTO TPUPOJIHO-3KOHOMUYECKOTO
paroHa. Ilo Marepuasam pallOHMPOBaHUS U3Y4Y€HBl 3aKOHOMEPHOCTH IIPOCTPAHCTBEHHOTO paclpeAenleHus
CeHOKOCOB U mactbui. JlaHa XapakTepUCTUKA IPUPOLHBIX KOPMOBbIX YTOAUM BepXHeBbI4erofcKoro OKpyra
CpeZHeTae)XHOM 30HbI Ypasia 715 palliOHAJIBHOIO IIPUPOZOIIONb30BAHKS.

Haubosnee pacripocTpaHeHb! BRICOKOTPaBHbIE BEHHUKOBO-Pa3HOTPABHBIE, PA3HOTPABHO-37TAKOBbIE CEHOKOCHI
Y IIacTOMIIA Ha ZePHOBO-TIOA30IMCTHIX [IOYBAX, IPUYPOIEHHbIE K XOPOIIIO APeHUPOBAHHBIM yIaCTKaM BOZOpas-
ZeJIOB, BEIPYOKaM M JIeCHbIM [IOIIHAM Ha XOPOLLO IPeHUPOBAHHbIX YYaCTKaX BOZOPA3/eIOB U ITOJIOTUX CKIOHAX.
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ATPONTAHALWA®THO-3KONOTMUYECKOE PAMOHUPOBAHWE YPANIA
AN OLEHKM MPUPOAHbIX KOPMOBbIX Yrogui
N PALNOHANTBHOTO NPUPOAOMO/Tb3OBAHNA
B BULEPCKOM OKPYTE CPEAHETAEXHOW 30HbI

. A. Tpodumosa

DepfepanbHblil HAYUHbI LEHTP KOPMOMPOU3BOACTBA M arpoakonoruu umenn B. P. Bunbamca, /lobHs, Poccus.
E-mail viktrofi@mail.ru

AHHomayug. PauyoHanbHoe Npupoaonob3oBaHue, ylydlleHe N 0XpaHa oKpysKatoLLeii cpeabl Ypana HeobxoAMMo Ans pa3sutus buo-
JIOTM3aLMUN 1 SKONOTU3ALUU CENMbCKOXO3AMCTBEHHOIO NPOM3BOACTBA. [/151 OLLEHKM NPUPOAHbIX KOPMOBBIX YIOANIA U PALLMOHAIBHOMO
NpYpoAONOAb30BaHMS HEO6XOAMMO YUMTbIBATb KOHKPETHbIE arponaHALLadTHbIE, SKONOrMUECKUNE U XO3ACTBEHHbIE YCN0BUS KaXKAO0W NpU-
POZHOI 30HbI, MPOBUHLMY 1 OKpyra. [Tpy 3TOM 0becneunaeTcs MakcMmanbHas CoMacoBaHHOCTb CE/IbCKOX03SMCTBEHHOIO NPOM3BOACTBA
C NPUPOAHBIMU YCIOBUSIMU 1 KAYECTBOM 3eMeJlb, SKONOTNYECKIMM COCTOSHUEM arponaH/LladToB.

Katuegbie croga: KOpMOBbI€ yrogus, arponaH,uLuad)Tb[, NaLHs, MOYBEHHbIN NOKPOB.

BBeznenue

Lenp — pa3paboTka arponaHAIadpTHO-9KOIOIMUECKOTO PAHOHUPOBAHUS YPAIBCKOTO TPUPOLHO-3KOHOMU-
4eCKOro paliOHa A/ pelleHUs 3a/jad U3y4eHNU U OLIeHKU IPHPOLHBIX KOPMOBBIX YITOAUM Bulllepckoro okpyra
CpeAHeTae)XHOM 30HBI.

MaTepuansl U MEeTOZbI

VccnenoBaHus BhIIOMHEHB! HAa OCHOBe paspaboranHoil Bo BHUU kopmoB umenu B. P. Bunssmca (B Ha-
crosiee BpeMs OepepanbHbl HAydHBIN LIEHTP KOPMOIIPOU3BOJCTBA U arpo3KoNIoruu uMeHu B. P. Bunbsamca)
METOAUKU arponaHAIIadpTHO-IKONIOTUIEeCKOr0 palioHNPOBAHUS IIPHUPOLHBIX KOPMOBBIX yroAuii [1], Ha OCHOBe
METOAUK 5K0JI0ro-reorpadpudeckoro ananusa MIY [2] u naugimadTHo-sK0omorudeckoro 6anaunca UI' PAH [3].

VccnenoBaHUS BBIIIONHEHbI C UCIIONB30BAHUEM Ie0O0TaHNYECKUX [4], IOUBEHHBIX [5] KapT, ZAHHBIX [OCY-
JAapCTBEHHOTO 3€MEIBHOrO y4eTa [6, 7], IpUPOLHO-CeIbCKOXO3SMCTBEHHOTO [8, 9], arpoKINMaTHIeCKOro [10],
MaHAIAPTHO-9KOIOTUYECKOTO [11], TOYBEHHO-IKOTOTUIECKOTO [12, 13] pallOHUPOBAHUI.

J71sl XapaKTEePUCTUKY COAEPKAHUS eUHUI PAOHUPOBAHUS HUCIIOIb30BAHBI TAKKe POHOBbIE JAHHbIE
BHUU xopMoB 110 KapTorpadupoBaHuio U palioHMPOBAHUIO IPUPOLHBIX KOPMOBBIX yrOAUM cTpaHsl. Kiac-
cuduKanys IpUPOLHBIX KOPMOBBIX YTOAUI paspaboTaHa B COOTBETCTBUY C MeTOAMYEeCKUMU YKa3aHUIMU [14]
1 MeTojUYeCKUMY PEKOMEHAALUAMHU [15].

Pe3ynbTaThl HCCIEAOBAHUS

Buiniepckuit OKpyT BbICOKUX IPALOBBIX AHAIIA$TOB IIPeAropHil PaCIIONOoXKeH B 3aafHo yacTy CeBepHOro
Ypana u npencTaBieH MOHOKINKANIbHO-IPALOBBIMU U IPSLOBO-YBAIHUCTBIMU I1aTO. [Ipeo6rasatoT BbICOTHL
200-400 M. B ceBepHOI U 10r0-3aIIaZHOM YaCTAX OKPYra eCTb HeOObIIINe YIaCTKY FOp, MAKCHMaIbHAS U3 KO-
TopbIxX ropa Komunmckun Kamens — 780 M.

[ToyBeHHBIN IOKPOB NIPEACTABIEH CUIBHOIOA30IUCTBIMYU CPEeHE- U JIETKOCYTIUHUCTBIMU IIOYBAMH,
HO B I0’KHOM 9aCTH OKpYyTa IIpeobIafatoT FOpHbLe 030U CThIE.

B okpyre mHoro pek: Kona, BepesoBas, Bumepa, Kocksa 1 ip., HallpaBjieHMe UX T€YE€HUS C BOCTOKA Ha 3a-
mmaj.

B ocHOBHOM TeppUTOpHA OKPyra IIOKPbITA IeCaMU (88 %) MMXTOBO-€JI0BbIMU U €JI0BO-IIUXTOBbIMU. KycTap-
HUKU 3aHUMAIOT 0,5 %, 60110Ta — 1,0 %, IIOZ BOZOMN — 2,5 %, JIPYyTUMU yTOABSIMU — 6,0 %.

DKOJIOTMYECKOE COCTOSIHUE MMAIITHY OLLeHMBAETCS KaK Y OBIE€TBOPUTEIBHOE, IPUPOLHBIX KOPMOBBIX YTOAUM —
XOpolllee U yA0BIEeTBOPUTENBHOE, JIECOB — XOpOIllee U YAOBIETBOPUTEIBHOE.

CenbCKOXO03MCTBEHHBIE YTOAbS 3aHUMAIOT 2 % IIJIOL[afU OKpyTa, U3 HUX O,7 % MalllHU, O,8 % CEHOKOCOB
10,5 % acTouIIl.

[IpupozHble KOPMOBbIE YTOAbs PACIIPELeNIOTCS [10 OTPULATEbHBIM dlIeMeHTaM pefibeda — II0JI0TUM CKJIIO-
HaM U y3KHUM PEYHBIM JOJTIMHAM.

['71aBHBIM 06pa30M 3TO [10JIeBUYHO-AYIINCTO-KOTIOCKOBBIE YroAbsa. OCHOBHbIE PACTeHU: T0eBULIA TOH-
Kasl, JYLINUCTHLA KOJIOCOK, MATIUK JIyTOBOM, OBCIHHUI[A KPacHast, 4€PHOTONOBKA OOBIKHOBEHHAS, TIOLOPOXKHHUK
CpenHUN, MaH)XeTKa OOBIKHOBEHHASI, HUBSIHUK OOBIKHOBEHHBIN, pranka cobaubs, BACUIEK IIIEPOXOBATHIM.
YpoxxaliHOCTb CeHa — 7—9 1i/Ta, CyXoro [oefaeMoro KopmMa — 5—7 1i/ra cpefiHero KauecTsa.

IIT1poKo pacnpocTpaHeHbI TAK)Ke KPyITHOTPaBHbIE BEHHUKOBO-Pa3HOTpaBHble. OCHOBHBIE PACTEHUS: BEH-
HUK HaseMHBIH, B. JJaHrcZopda, B. IeCHOH, B. TYIIOKOIOCHIi, BacuIek GpUrnuiicKuil, Buabl 6opia, 604sK pasHo-
JIUCTHBIM, BUABI MaHXETKU. YPOXKaHOCTb CeHa — 15—18 11/ra, CyXOro IoeflaeMoro KopMa — 7—12 11/ra CpeiHero
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U HIDKe cpefiHero kadecTBa. OHU 4acTo OBIBAIOT 3aMOXOBE/IBIMH, a TACTOUIIIHBIE YYACTKY XaPAKTePUIYIOTCS
o6uIMeM COPHBIX TPaB.

Berpeuatorcs L1y4KOBbIe, MATIMKOBBIE, CIIOpBIIIeBble c6ou. OCHOBHbIE PACTEHHU: [I0/IEBULIA TOHKAS, MATINK
JyrOBOM, IIyYKa ZepHUCTAs, KIeBep MOI3YYUH, TanyaTka [yCuHast, IIOL0POXKHUK OOMBLION, THICIYENTUCTHUK
06BIKHOBEHHDIH, KynbOaba OCeHHSS, OLYBAHUYNK JIeKAPCTBEHHBIH. YPOXKAMHOCTh CYXOro [I0elaeMOro KopMa —
3—5 Ii/ra CpefHero KauecTna.

ITo mIOCKKUM 3aMKHYTBIM JIeIIPECCUSIM BOLOPA3/E/I0B C 'PYHTOBBIM YBIKHEHHUEM PacIPOCTpaHEeHB! I1y4d-
KOBBIE U IIIy4KOBO-Pa3HOTPaBHbIE TPaBOCTOU. OCHOBHbIE paCTE€HHUS: IydKa JlePHUCTAs, [IOJIeBUIIA TUTAHTCKas,
MSTIUK JIyTOBOM, MATIUK OOTOTHBIN, 0COKA YepHAs.}0 0COKA JKeNTasl, KJIeBep [MON3yYUil, [PaBUIAT PEYHOM,
TaBOJITA BI30MCTHAS, IIOTUKU. YPOXKalTHOCTb CeHa — 13—15 11/Ta, CyXOoro IoejjlaeMoro kopma — 6—10 1i/ra cpes-
Hero 1 HU>Xe CpefHero KauecTsa.

B npuTteppachsax oMM ¢ TpyHTOBBIM yBIa)KHEHHEM pacIpOCTpaHEeHbl Tak)Ke L[YYKOBbIE, yYKOBO-pa3-
HOTpaBHble, 371aKOBO-0COKOBO-Pa3HOTpaBHbIe nyra. OCHOBHbIE pACTEHHUS: [IyYKa AePHUCTAA, MITIUK 60IO0T-
HBIH, [I0/IeBULIBI COOAYbS, THCOXBOCT JIYTOBOM, 0COKA YepHasi, 0COKA OCTpas, TIOTUK IION3YYUH, TIOTUK eAKUI,
rpaBUJIAT PEYHOM, IIOAMAPEHHUK OOMOTHBIN. YPOXKaHHOCTb CeHa — 14—18 I1/Ta, CYyXOro [oefaeMoro Kopma —
10—12 I1/Ta CpefIHero 1 HU>ke CpeHEero KauecTBa.

Haubosnee HU3KMe YYaCTKU IIOMMEHHBIX 1 MAaTEPUKOBBIX JIeIIPECCUI 3aHUMAIOT OCOKOBBIE Y OCOKOBO-
pasHOTpaBHble Tyra. OCHOBHbIE pacTeHUS: BEMHUK JIAaHIL[ETHbIM, BEMHUK He3aMedaeMbli, IBYKUCTOYHUK TPOCT-
HUKOBUJHBIH, 6ekMaHUI 0OBIKHOBEHHAs, 0COKA OCTPasi, 0COKA JepHUCTAas, 0COKA IIy3bIpyaTas, KaTy)XKHULA
6010THas, XBOLL] TOTISIHON, OKOTTHUK JIeKapCTBEHHBIH. YPOXKAUHOCTb ceHa — 8—14 11/Ta, CyXOTo II0eaeMoro
KOpMa — 6—8 1]/ra HU>Ke CpeJJHero U IJIOXOro KayecTBa.

BriBoasl

PazpaboTaHo arponaHAIadTHO-39KOIOTUUECKOE PAOHUPOBaHYE YPAIBCKOTO TPUPOJAHO-3KOHOMUYECKOTO
paloHa.

JlaHa OLIeHKa COCTOSHUS 1 XapaKTePUCTUKA IIPUPOAHBIX KOPMOBBIX YTOAMM B BrIllepckoM OKpyre cpefHe-
Tae>XHOU 30HbI Ypasa AJas PalOHAIBHOIO IPUPOAOIIONb30BAHU.

Hanbornee pacnpocTpaHeHbl I07€BUYHO-AYIINCTO-KOIOCKOBbIE YroAbs. OCHOBHbIE pacTeHUs: II0/IeBULIA
TOHKas, IyLUINCTHII KOMOCOK, MST/IMK JIyTOBOM, OBCSHUIA KPACHAs, YePHOTOMIOBKA 0ObIKHOBEHHAS, IOFOPOXK-
HUK CpeHUI, MAaH)KETKA OOBIKHOBEHHAS, HUBSIHUK OOBIKHOBEHHbIH, praIKa cOOAUBSI, BACUIIEK IIEPOXOBATHIM.
YpoxxaliHOCTb CeHa — 7—9 1i/Ta, CyXoro MoefaeMoro Kopma — 5—7 1i/ra cCpeiHero KauecTsa.

[ITnpoko pacnpocTpaHeHbl TAK)Ke KPyITHOTPaBHbIE BEHHUKOBO-Pa3HOTpaBHble. OCHOBHBIE PACTEHUS: BEH-
HUK HaseMHBIH, B. JJaHrcZopda, B. IeCHOH, B. TYIIOKOIOCHIH, BacuIek GpUrnuiicKuii, Buabl 60pria, 604sK pasHo-
JIUCTHBIM, BUABI MaHXETKU. YPOXKalHOCTb CeHa — 15—18 11/ra, CyXOro IoelaéMoro Kopma — 7—12 11/ra CpeiHero
U HIDKe cpefiHero kadecTBa. OHU 4acTo OBIBAIOT 3aMOXOBE/IBIMH, a TACTOUIIIHBIE YYACTKH XaPAKTePUIYIOTCS
obunreM COpHbIX TPaB.
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YAK 630

OCMHA OBbIKHOBEHHA4A B3AWMNTHbBIX NTECAX BY3Y/1TYKCKOITO TECHUYECTBA
B. b. Tpou, H. M. Tpou,

CamapcKuii rocyaapcTBEHHbI arpapHblit yHuBepcuteT, Kunenb, Poccus. E-mail: drtroz@mail.ru

AHHomayug. B TKY «by3ynyKkckoe NeCHUYECTBO» MakCUMabHO MPOAYKTUBHbIE PEBOCTON OCUHbI 06bIKHOBEHHOI (Populus trémula) co-
oTBeTCTBYtoWMeE |a knaccy 6oHuTeTa GOpMUPYIOTCH B OCMHHMKE NpupyubeBom (OCTTP) n ocuHHuke noiimeHHom (OCMOWM). Yawe Bcero
HacaXaeHuns ocuHbI 06bIKHOBEHHOM |V Knacca Bo3pacTa ¢ knaccom 6oHUTeTa la M 3anacom cbipopacTyLlieii peBeckHbl Ha 1ra 0KoN0 180 M3
PaCcnoNoXeHbl B 1ECOPACTUTENbHBIX YCI0BUAX CyAY6PaB € BAaXHbIM PeXNMOM yBaaxHeHus (C).

Katouegbie cAoea: ocvHa, 3aLLMTHbIE leca, ApeBeCHble HacaXAeHWs, LpeBOCTON.

BBeznenue

Bce neca OpeHOyprckoii 06/1acTy OHU SBILIOTCS 3ALUTHBIMU. Hapszy ¢ ApyrumMu 1ecaMu OHU HaKaIlIMBAIOT
OpraHuYeckKoe BellecTBO, CHabxaoT arMochepy 3eMIu KUCIOPOLOM, CMATYAIOT KIMMAT, PETYIUPYIOT BOLO-
CTOK, U.T. . Ho KpOMe 3TOr0 3all{UTHbIE JIeCa [IPeAOXPAHIIOT [I0YBbI, BOZOEMBI, CeIbCKOXO3SHCTBEHHbIE YIOZbS
U Apyrue IpUpOAHble 00BEKTH OT 3arpsi3HeHUS U paspylueHns. Cpeau 3aLUTHIX HaCAKAEHUI 0coboe MecTo
3aHUMAIOT OCHHOBbIE JIeca. B CHITy BBICOKOM SKOIOTHYeCKOM IINIACTUYHOCTH JAHHOM [IOPOZBI OHU GOPMUPYIOTCS
B MeCTax, I7ie ipyrue, 6oiee LieHHble ApeBeCHble IOPObI IIPOCTO He MOTYT CYLECTBOBATh. DTO MATOILIOLOPOA-
HbI€ YYaCTKH, C [IOBbIIIIEHHBIM PEXXUMOM YBIOKHEHUS, CKIOHbI OBPAroB, KAMEHUCThIE II0YBBI U T. X. [1, 2, 3].

U3BecTHO, 4TO 3aIUTHbIE GYHKI[MH Ieca BO MHOTOM OIpeAeNSI0TCS COCTOSHIEM HaCOKAEHUHN, CI10co6-
HOCTBIO [peBeCHBIX IIOPOJ PACTH U Pa3BUBAETCS B ONIpefie/IeHHOM SKOIOTNYeCKO HUllle, [I03TOMY OCHOBHOM
3ajiadeii 1eCOBOJA SIBIISETCS IIPABUIBHBLI TOAO0D APeBECHOTO BUA K KOHKPETHBIM yCIOBHUSM IIPOU3PACTAHUS.
Jl71s 5TOr0 HeOHXOAIMO XOPOLLIO 3HATH €I'0 PEAKI[HI0 Ha MeHsoIIIeecs el CTBIe OMOTHIECKUX U abHOTUYeCKUX
dakTopoB [4].

Lens 1ccenoBaHmil — n3ydeHue ocobeHHOCTel GOPMUPOBAHUS APEBOCTOEB OCHHBI 00bIKHOBEHHOI (Populus
trémula) B ycnoBusx I'KY «Bysynykckoe secHu4ecTBO» OpeH6yprckoi obnacti.

B COOTBETCTBUY C 3TUM B 3a/]a4¥ UCCIELOBAHUI BXOAUIIO:

— M3Y4YUTh TAKCALIMOHHbIE [I0KA3aTeIH HACOKAEHUI OCUHBI OOBIKHOBEHHOM B Pa3/IMYHBIX TUIIAX JIECA;

— BBISIBUTH 0COOEHHOCTH GOPMUPOBAHUS OCUHOBBIX JPEBOCTOEB B TUIIMYHBIX MECTaX OOUTAHUS BUJA.

MaTepuansl ¥ MEeTOZbI

I'KY «BysynyKckoe eCHUYeCTBO» PACIIONOXKEHO B 3amafHou yacTu OpeHOyprckoit obmacty Ha rpaHulle
JBYX IIPUPOAHBIX 30H — JIECOCTENIHOM U CTENHOM. KIIMMaT TeppUTOpUU KOHTUHEHTAAbHbIX, CpeHErofoBas
TeMIlepaTypa Boszyxa +3,6°C, cyMMa aTMocdepHbIX 0CaZKOB 3a FOZ 450—530 MM.

Penbed MECTHOCTH XOTIMUCTBLH, €O c1ab0-pacuneHeHHBIMU YBAIUCTBIMHU [JIOCKOBBIIIYKIBIMU U BBIITYKIBIMU
BOZOPa3elbHbIMU IIPOCTPAHCTBAMU C KPYTU3HOM CKJIOHOB OT 3 %0 83 [5].

O6BeKTaMU UCCIIeZIOBAHUI ABISNUCH ECTECTBEHHBIE HACAKAEHUSI OCUHBI 0OBIKHOBEHHOM TPOU3PACTAIOIIE
B CJIeAYIOLIUX TUIAX JIeca: OCUHHUK MuoBbld (OCJIII); ocuHHUK KUCIUYHO-TUIHAKOBbINA (OCKIJIII); OcuHHUK
npupyubeBbld (OCIIP); OCHHHUK IOMMEHHBIN (OCHOPIM); OCHMHHUK yepHUYHUKOBBIU (OCY). Kpome sToro
HaMU U3y4aJIUCh APEBOCTON OCUHBI OOBIKHOBEHHOM HAXOAAIINECS B CIEAYIOLIUX IECOPACTUTENbHBIX YCIOBUSX:
B, BB, C, CB.

TakcalMOHHbIE U3MEPEHUS IIPOBOJUINCH HA BpEMEHHBIX TPOOHBIX IIOMIAAKAX, KOTOPbIE 32K bIBATUCh
B COOTBETCTBUU TPeOOBAaHUAMH, IPUHATHIMU [IPY JIECOYCTPOUTENbHBIX paboTax. BrICOTY ZepeBbeB MepsIu
MasATHUKOBBIM BB ICOTOMepOM MakapoBa. JluamMeTp CTBOJIOB OIIpeeIsACs Ha BEICOTE 1,3 M € IIOMOLLBbIO MEpHOU
Buiku B. B. HukutuHa. IIon1HOTY ApeBOCTOEB HAaXOAUIU INIOTHOMePOM Bbutrepnuxa. IlepecyeT nony4eHHbIX
CYMM IUIOLIaJI€/ IIOTIE€PEYHBIX CEYEHUN CTBOJIOB HACAKAEHUS IPOBOAMIICA 110 CTAHLAPTHBIM CIIPAaBOYHBIM
TakcanuoHHbIM Tabnunam H. B. TpeThakoBa. 3amac JpeBecuHbl B IepecyeTe Ha 1 Ta OPEESICS C IIOMOIIBIO
TaKCalMOHHBIX Tabaul [6—8].

PesynbTaThl HCCTEOBAaHUS

YCTaHOBIIEHO, YTO OCHHA OOBIKHOBEHHAS B 3aLUTHBIX 7lecaX [KY «Bysyykckoe TecHUYeCTBO» IPOH3PACTaeT
B COCTaBe CMEIIAHHbIX HACLKIEeHU ¢ numoit menkonuctHoi (Tilia cordata), 6epesoit mosucioit (Bétula péndula),
onbxoit uepHot (Alnus glutinésa) u knenom ocrponuctabiM (Acer platanoides) c JonmeBbIM yuacTUEM IO 3amacy
CBIPOpACTYILeN APEeBECUHBI B IIpefienax 80—100 % (tabi. 1).

B ocnnnuke munosom (OCJIII) 0kos1o 100 % cocTaBa peBOCTOS 110 3aI1aCy ChIPOPACTyLLEN APeBECUHBI IPHUXO-
IUJIOCH Ha OCUHY OOBIKHOBEHHY!0. JIaHHBIH peBOoCTOl uMen popMyiy crenyrorero Buza — 100C+IIL. laHHbIH
COCTaB ApeBOCTOst OPMUPOBAICST PABHUHHBIX MECTAX U C/1ab0 [OJIOTHX CKIOHAX C IepHOBO-CpefiHe U CUIBHO
[I0Z30/IUCTHIMU CYTTMHUCTHIMU CBEXXUMU [10YBaMU. JlecopacTUTeNbHbIE YCIOBUS HAXOAUINCH Ha ypoBHE C,.
CpezHUit BO3PACT OCHHEL B JAHHOM THUIIe jleca ObIT B Ipefiesiax 30 jeT. BblcoTa ee CTBOJIOB B JaHHOM THUIIE
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Jleca paBHA 13 METPOB IIpU AMaMeTpPe CTBOJIOB 14 CM. B cOOTBETCTBUU ¢ GOHUTHPOBOYHOM IIKaIOH mpodeccopa
M. Op1ioBa JaHHBIN TUIT HACOKAEHUS MOXKHO OTHeCTH K | kiaccy 60HuTeTa. BO3pacT IUIIBI paBeH 30 rofiaM, a ee
BbICOTA 9 MeTpaM. 110 cyliecTByOIIeH 1eCOX03sCTBeHHOM KaaccuduKalny ZaHHBII JPEeBOCTO NMeeT YeTKO
BbIpa)KEHHYIO IpYCHOCTD. JI0/Is ChIpOpacTyliieil OCHHOBOM JIpeBECUHBI paBHSIACH 210 M?/Ta, IIpU CyMMapHOM
3amace 225 M*/ra. BO3HUK JaHHBIH JPEBOCTON OYeBULHO HA MecTe OBIBIIIEl CITIOMIHOM CAHUTAPHOM PyOKH.
[Ipu 5TOM BO306GHOBIEHYE OCUHBI IIPOU3OLIIO 32 CIET HAJETA CEMSIH OT CTEHBI JIECA, A IUIIBl METTKOTUCTHOM
3a CYeT ITHeBOU [TIOPOCIH.

Tabruya 1
TakcauMOHHBIE IOKAa3aTeNU APEBOCTOEB C yYaCTUEM OCUHB OGBKHOBEHHOM
TAKCALIMOHHBIE ITOKA3ATEJIU
CocTAB
TwWI NECA Ilorozna
JPEBOCTOA BBICOTA JUAMETP 3AIIAC IPEBE-
BO3PACT, JIET

CTBOJIA, M CTBOJIA, CM CUHBI, M*/TA
OcunHuK numnosin (OCJIIT) 100C+JIIIT OC 30 13 14 210
JIII 30 9 10 15
OCHUHHUK KUCTUYHO-TUNHAKOBBIN (OCKIJIIT) 90CUIII OoC 40 17 15 270
JIIT 30 14 12 28
Ocunnuk npupyybesbil (OCIIP) 80C2JIIT OoC 20 11 13 190
JIII 30 10 12 47
OcuHHUK oiiMeHHbIH (OCIIOVIM) 90C10J14 OoC 40 19 20 290
OJI4 40 13 12 30
OcrHHUK YepHUYHKKOBBIN (OCY) 80C2KJIO ocC 40 14 15 230
KJIO 40 12 10 46

BIy3KUM 110 COCTaBY K OIIMCAaHHOMY BBILIIe TUILY feca $OPpMUPOBAICS APEBOCTOH U B OCUHHUKE KUCTUYHO-
munHgaxosoM (OCKIIII). Popmyina gpeBocTos nmena Bug 9OCUIIL. OueBUIHO Ha IOBBIILIEHHBIX MECTaX PABHUH-
HOTro pernbeda co CBeXKUMH CUIBHO U CpefHe-I0/30IUCTIMU CYITTUHKAMU U CyIlecsiMU 6ojlee Iyuliine yCIoBUs
CKJIA[bIBAIOTCS ISt IUIIBI MEJIKOTMCTHOM, B pe3ysbTaTe ee Lo B 001IeM 3ariace JpeBeCcHHbI HEMHOTO BO3pac-
TaeT 3a CYeT CHUDKEHHUSI OCHHOBOM APEBECUHBI — 110 90 %. HacarkieHns UMEIOT YE€TKO BbIPaYKEHHYIO IPYCHOCTD.
BepxHUii OJIOT 3aHUMAIOT KPOHBI OCUHBI 0OBIKHOBEHHOU, OHU MOAHUMAIOTCS IO BBICOTHI 17 METPOB. Jljig 40-2
JIeTHEero BO3pacTa 3TO COOTBeTCTBYeT | kiaccy 6oHuTeTa. JIKIa B ;peBOCTOE MO CENNUIACH To3xKe. CpenHss
BBICOTA €€ CTBOJIOB HE MIPEBbINIANA 14 M, IIPU AUAMeETpPe CTBOIOB 12 cM. OBIIUI 3amac peBeCUHbI B 9TOM THUIIE
Jleca cocTaBiseT 298 M?/ra, IIpX 3TOM Ha JIOI0 OCHOBOU J[peBeCHHbI IPUXOAUTCS 90 M?/ra. JlaHHOe HacaKeHUe
OYeBUJHO TaKoKke cOPMUPOBATIOCH HA MeCTe CILIOIIHOM PyOKU, IPOBeLeHHOM B KOHIIe 70-X [OZOB [IPOLIUIOTO
cronerus. [IpuueM repBoit MoCeIUIach OCUHA 0OBIKHOBEHHA, a 3aTEM, Uepes 10 JIeT B IPEBOCTOM [TOICETUIACEH
JIUTIA MEJIKOJIMCTHAS.

B ocunnuke npupyubeBoM (OCIIP) Ha cMeHy NuIle MeIKOTUCTHOM IPUXOA A o1bxa uepHast. Popmyna gpe-
BocTos umesna g 9OC10J/IY O4eBHUAHO BIaXKHBIE YYACTKU BOJb IECHBIX PEUEK C UJIOBATBIMU II€PETHOMHBIMU
[I0YBAMHU JIyYllle IIOAXOAAT JJI OJIbXH, YeM JJIS JIMIIbl. BO3pacT OCHMHBI B HACOKAEHUU PAaBHSAJIC 20 TOlaM, JTO
OBLIO OZHO U3 CAMbIX MOJIOLbIX OCHHOBBIX HACLKAEHUH 13 YKCla U3yYeHHBIX HaMu. OLHAKO OHO UMeJIO OYeHb
XOpolllKe TeMIIB pocTa. K 3ToOMy BO3pacTy cpefHAs BEICOTA AEPEBLEB SOCTUTAIA 11 M, IIPY JUAMETPE 13 CM, UTO
COOTBeTCTBOBANO [a Kiaccy 6oHuTeTa, 3aIac OCUHOBOM ApeBeCHHbI Ha 1 Ta JOCTUIAT 190 M*/Ta, YTO LOBOIBHO
MHOTO /I MOJIOZOTO JPEBOCTOS. 3aIac TUIIOBOU ApeBecuHbl 6T He Gonee 47 M3/ra. BbicOTa CTBONOB JUIIbI
6bL1a Ha ypOBHe 10 M. B 11e/10M IpeBOCTOM HMeT OLHOSPYCHY0 popmy U cOpMUPOBAICS OYEBULHO [TOCTIe PYyOOK
B sy6pase. [Ipy 5TOM BO30OHOBIEHME JIUIIBI [IOIIJIO 32 CYET [THEBOM II0POCIIH, 3 OCUHbI — 32 CYET HajleTa CeMIH
C APYrUX Y4aCTKOB JIeca.

Bricoxol NpOAYKTUBHOCTBIO OTINYAJICA M OCUHHUK [TI0MMEHHBI (OCHOI;IM), 3aHMMAIOIIUY IOMMY PeKHU
KyTynyk c a/ulroBUQIbHBIMU CYTIIMHKAaMU YEPHO3EMHOr0 TUIIA. B JaHHOM TuIle jleca Ha 010 OCUHBI IIPUXO0-
IUIOCH 80 % 3artaca ApeBeCUHBI U 20 % — Ha JIUIY MeIKOIUCTHYO. [Ipy 9TOM BO3pacT IIOPOZ OB PaBHBIM —
40 rogam. Popma peBOCTOS UMeJIa YeTKO BBIPASKEHHYIO 2-X IPYCHOCTD. B BepxHeM I1oj10re — 110 19 M HaXOAUIHUCh
KPOHbI OCUHbI OOBIKHOBEHHOM, 2 B HUXKHEM — JI0 13 M — JIUITbI MENKOIUCTHON. JIUaMeTp CTBOJIOB JIUIIbI PaB-
HSUJICS 12 CM, @ OCHHbI 0OBIKHOBEHHOM — 20 CM. JIOHHBIH TUII JIeca aKKyMYIHPOBAI MAKCHMaIbHOe KOIUYEeCTBO
CBIPOPACCTYIIleil ApeBecH bl Ha 1 Ta — 320 M*. Kitacc 60HMTeTa OCHHEI paBHSICS [a.

B ocunHuKe yepHnyHUKOBOM (OCY) ocMHa Tak)Ke 3aHMMajla JOMUHUPYIOIEe II0N0XKEHUE B PEBOCTOE,
HO Ha CMEHY JIMIIe MeJIKOJUCTHOM IPUXOAWI KIIeH OCTPONUCTHBIN. PopMmyna HacaxaeHUs uMena Bug 80C2K-
JIO. OueBHAHO PaBHUHHBLI WY [UIABHO-BOIHUCTHI pesbed C CyrecyaHbIMU U ITHHUCTO-TIeCYaHbIMU [I0YBAMU
Pa3HO CTelleHU OMOA30/IeHHOCTH 60IblIle IOAXOAAT I 9TOM ecHOU mopogsl. Ho gaHHbIe yCI0BUS OKa3bl-
BAIOTCS He COBCEM MOAXOASIUMHU JJISI OCUHBI OOBIKHOBEHHOM. B 9TOM THIIe eca oHa MOXKeT GOPMUPOBATH
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TonbKO AipeBocTou 11 kiacca 6ouurera. K 40-a rogam ee CTBOIBI TOAHUMAIIKCH 10 OTMETKU B 14 M, 2 UX CPEAHUIN
JVaMeTp He IIpeBbIIIal 15 CM. 3allac ChIpOpacTylliei OCHHOBOM ApeBeCUHbl PaBHSICS 230 M3/ra, 4YTO CPAaBHU-
TEeIbHO HE MHOTO JUIS JaHHOTO BO3pacTa. BrICOTa CTBONOB KiIeHa OCTPONUCTHOTO Obia He Hojee 12 M, a 3amac
JIpeBeCUHbI He IIPeBbIIIal 46 M’/Ta.

DKCIlepUMeHTalbHbIE JaHHble, [T0TydeHHble Ha BpeMeHHbIX TPOOHBIX [UIOIIAKAX 3AI0KEHHbIX B TUIIMYHBIX
MecTax 0OUTaHUS OCUHBI 0OBIKHOBEHHOM IV — KJ1acc BO3pacTa (33—40 JieT), II0Ka3aiu, 4To Haubosnee Graronpu-
STHbIE YCTIOBUS IS JAHHOT'O APEeBECHOTO BU/A CKIAABIBAIOTCA B CyAyOpaBax ¢ BIOKHBIM PEXXIMOM YBIXKHEHUST
(CS). B IaHHEIX IeCOpACTUTENBHBIX YCIOBUAX CpeIHAA BEICOTA €€ CTBOJIOB JOCTUTAIA 16 M, a AuaMeTp 17 cM. Kiacc
foHMTeTa HaCAKIEHU PaBHICS la, Tpy 9TOM 3aI1ac ChIpopacTyIilell JpeBeCcHHbI Ha 1 I'a HAXOAWICS B [Ipefiesiax
180 M?, 2 OTHOCUTEIHHOU MONTHOTE HACKIEHUS PABHSAIACH 0,8 exuHUIL (Tab1. 2).

Tabruya 2
BrusiHUE NeCOPACTUTENbHBIX YCIAOBUN HA TAaKCALMOHHbIE MOKA3ATENU OCUHB OOBIKHOBEHHOU

THUTIBI TECOPACTUTE/IBHBIX YCIIOBU M
TAKCALIUOHHBIE ITOKA3ATEIU

B B ¢ C

2 3 2 3

Bospacr, net 35 40 36 33
Kiacc Bospacra I\ I\% I\% v
CpeZiHs BBICOTA CTBOJIA, M 12 16 16 16
CpezHUM JUaMeTp CTBOMA, CM 14 18 16 17
Knacc 6ouuter 11 I I Ia
OTHOCHUTeNbHAs IIOHOTA APEBOCTOS 0,6 0,7 0,7 0,8
3arac CIpopacTyllei ApeBecUHbl, M?/Ta 110 150 162 180

ITo Mepe cHIDKEHUS BIaroobecrede HHOCTY TEPPUTOPUU — [0 PAAa 2, HO IIPU TOM K€ YPOBHE IIOZOPOAUS
nouBsl (ps C), BBICOTA CTBONOB OCUHbBI OOBIKHOBEHHOU U UX AUAMETP OCTABAJICS IPUMEPHO PABHBIM C Jipe-
BOCTOSIMHU JIECOPACTUTENbHBIX YCIOBUIMU CB. Ho 370 6BII0 HEZOCTATOUHO AJISL 36-U IETHUX JepeBbeB. Kacce
6OHUTETA CHIKAIICS JI0 I, YTO TOBOPUT O 3aMeJIEHUU POCTOBBIX ITPOLIECCOB OCUHbI U €€ TIOBBIIIIEHHbIX Tpeho-
BAHUSAX K PEXXUMY YBIXKHEHN. YMeHblIIeHue BTaroobecreyeHHOCTY TePPUTOPUY CKa3bIBATIOCH U Ha 06beMax
aKKyMyJIHMpyeMoH JpeBecuHbl. Ee 3amac Ha 1 ra cCHUXKalcd Ha 12,5 %, [10 CPaBHEHHUIO TUIIOM JIECOPACTUTEIbHBIX
yCIOBUM C3 — 0162 M°.

CHIKeHUe YpOBHS IIOZOPOAUS ITIOYBHI 10 psza B, To ecTb OTHOCHTENBHO OeHBIX CpeLHETYMYCHUPOBAHHbBIX
II0YB BEZET K AEMIPECCUPOBAHUIO0 POCTOBbIX ITPOLIECCOB OCUHBI OOBIKHOBEHHOM U CHYDKEHUIO 3aITACOB IPEBECUHbI
HalraB CpeJHeM B 1,2—1,4 pa3a 10 cpaBHeHUIO ¢ TUIIOM C. Ho U B 3TUX yCIOBUAX BCE XKe JIYYIIYIO IPOAYK-
TUBHOCTD 06€CIIeYrBAIOT BIaXKHBIE [I0YBBI MECTOOOUTAHUN BB. B 3TUX yCI0BUAX 40-a JIETHUE NEPEBbI UMENIU
BBICOTY CTBOJIOB 16 M, IIPY ITOJIHOTE HACLKIEHUS 0,7, YTO COOTBETCTBOBAO | Kiaccy bouurera. HakomneHue
06BEeMOB CHIPOpACTYILlell ApeBeCHHbI Ha 1 Ta PAaBHANOCH 150 M.

PacceneHue ocuHbI 0OBIKHOBEHHOH B elrje boree cyxue MecTa 0OUTaHUS TP JAHHOM YPOBHE IITI0L0POLHSL
104BBHI (B,) yMEeHBIIAIO BBICOTY €€ CTBOJIOB [0 12 M, a UX JAUAMETP L0 10 CM, YTO Ha 33,0 % 1 28,5 % MeHbIIIe
TaKCalOHHBIX [TI0Ka3aTe/lel PaBHBIX UM I10 BO3PACTy OCUHHUKOB IIPOMU3PACTAIOLIUX B YCIOBUAX B3 M Ha33,3%
U 21,4 % JpeBOCTOEB 0OUTAIOIINX B IECOPACTUTEIbHbIX YCIOBULX CB. O6BbeMOM HAKOTUIEHUS IpeBECUHBI Ha 1T
CHIMYKAJICS, COOTBETCTBEHHO 36,3 % U 63,6 %.

BriBoasl

ITpoBeseHHbIE UCCIE0BAHMS [TI03BOAIOT CIeIATh CIEAYIOLIME BHIBOADI:

1. B 3amurHbIX ecax I'KY Byaymykckoe 1eCHUYECTBO» OCHA OOBIKHOBEHHAs IIPOM3PACTAET B COCTABE CMe-
[IAaHHBIX HACHKAEHUH ¢ munon menkonuctao (Tilia cordata), 6epesoit mosucio (Bétula péndula), onbxoir uep-
Hoit (Alnus glutindsa) v KTeHOM OCTPOIUCTHBIM (Acer platanoides) ¢ [omeBBIM y4acTHEM I10 3aIIACY CBIPOPACTYILIEH
JpeBECUHBI B IIpefiesiax 80—100 %

2. Hanbosee posyKTUBHBIE PEBOCTOU OCHHBI 0ObIKHOBEHHOM [IPOU3PACTAIOT B OCUHHUKE IPUPYIbEBOM
(OCIIP) 1 oCMHHUKE ITIOMMEeHHOM (OCHOPIM), rJle JIeCOPACTUTENbHBIE YCIOBUA II03BOIAIOT JAHHOMY ApeBec-
HOMy Buzy GopMUpOBaTh HacaxaeHUs la kacca 6OHUTeTa, IIPY 3arace ChIpOPACTYLLlell OCHHOBOM ApeBeCHHbI
B BO3pAacTe 20 JIeT U 40 JIET COOTBETCTBEHHO 190 M*/Ta U 290 M*/ra. MeHee 61aronpusITHbIE YCIOBUS AN OCHUHbI
06BIKHOBEHHOM CKIABIBAIOTCS B OCUHHIKe Y4epHUYHHUKOBOM (OCY). 3mech GOpMUPYIOTCS APEBOCTOU TOIHKO
II xkmacca 6oHuTeTa

2. B ycnoBuaAX ecHMYECTBA HACAKIEHUS OCHHBI 00bIKHOBeHHOM [V Kiacca BospacTa criocobHsie popmu-
poBath ApeBocToU la kiacca GOHUTETA C 3a[1aCOM ChIPOPACTYLLEl ApeBeCHHbl Ha 1 ra — 180 M* IPOU3POCTAIOT
B JIECOPACTUTENBHBIX YCIOBUSIX CYAyOPaB C BIAXKHBIM PEXXUMOM YBIXKHEHUS <).
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3. CpaBHUTENBHO He KOMPOPTHbIE YCIOBHUA IT /I OCHHBI 0OBIKHOBEHHOH B yCIOBUAX JIECHUYECTBA CKIIa-
JIbIBAIOTCS HA OTHOCUTENbHO Ge[HBIX CPeJIHeryMyCPOBAHHBIX [I0YBAX IIPU CBEXKeM Pexxume yBraxkHeHus (B),
3zech GOpMUPYIOTCA ApeBOCTOU He Bhilte 11 knacca boHuUTeTA.
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YAK 630

COCHA ObbIKHOBEHHAA B ECTECTBEHHbIX N UCKYCCTBEHHbBIX HACAXKAEHUAX
PAYENCKOIO NECHUYECTBA

B. b. Tpou, H. M. Tpou,
CamapcKuii rocyfapcTBeHHbI arpapHblil yHuBepcuteT, KuHens, Poccus. E-mail: drtroz@mail.ru

AHHOmayug. Bycnosuax Paueiickoro necHuyectsa Hambonee NpoayKTUBHbIE CME/ble U CPeJHEBO3PACTHbIE COCHOBbIE HACaXAEHMNS
bopMUpYIOTCS MyTEM CO3AAHMS NECHBIX KYbTYp. 3anac CbipopacTylueil APEBECHHbI B HUX HA 1 ra 40CTMraeT 270—306 M Nnpw Knacce 60-
HuTeTa |11, B TO Bpems, kak B eCTECTBEHHOM HaCaXKAeHWM OH He NpeBblillaeT 170—-310 M3 a knacc 6oHuTeta paBHaeTcs |l MckyccTBeHHble
APEBOCTON MO3BONAOT YBENNUNTH A0/H0 AEN0BOI COCHOBOM APEBECHHbI B 0BLLEM 3anace A0 50—53 % U NOBbICUTb AEHEXHbI JOXOA C1Ta
B CpefHeM Ha 29,1-34,0 %.

Kawuesbie croea: nec, cocHa 06bIKHOBEHHAS, 1PEBOCTON, PEBECUHA, SKOCUCTEMA.

BBezenue

Jlec siBsI€TCS OCHOBHBIM KapKacOM BCEM 9KOCUCTEMBbI Halllel IIaHeThl. OH OKa3bIBa€T OTPOMHOE BIUSHUE
Ha OKPYKAIOILYIO CpeJly, )KUBOTHBI 1 pACTUTEIbHBIN MUD, YUYBCTBYET B KPyroobopoTe BOAbI, yIIEPOoAa, a30Ta
U IpyryxX OMOTeHHBIX XUMUYECKUX 9IEMEHTOB U coeiHeHul. Jlec, peryiupyer pacrpezienetye 0CaikoB, CKO-
POCTB PaCIIpOCTPaHEHUS BO3AYLIHBIX MACC, BOAHbIM PEXXUM peK, TeMIIepaTypHbIN OaIaHC TEPPUTOPUHU, Ta30BbIM
cocrtas atmocdeps! u. T. 1. OOI1Ias IOk IECOB HA HaIlleH IIAHEeTe COCTABISIET OKOJIO 38 MiIH KM, [Ipu ueMm,
forblIas 4acTh 1ecoB 06pasoBanach eCTeCTBEHHBIM IyTeM, Oe3 yyacTus yenoBeka. Ha 07110 HCKycCTBEHHO
CO3/IaHHBIX JIECOB IPUXOAUTCS He Horee 2,5 %. II0 MHEHUIO MHOTUX JIECOBOJIOB CTECTBEHHOE BO30OHOBIIEHME
neca sBasgeTcs Haubosee MPOCTHIM U SKOHOMUYECKHU BRITOJHBIM pellleHreM BOIIPOCa JIECOBOCCTOHOBIEHUS
U ecopasBefeHus. K ToMy jxe ecTecTBeHHbIe JIeCHbIe HACOKAEHUS 00I1afal0T BbICOKOHM PUTOLEHOTHUYECKOH
Y 9KOJIOTMYE€CKOM YCTOMYUBOCTBIO [1].

OnHako, cpeiy CIeIMaJIMCTOB CYLIeCTBYeT U Apyroe MHeHue. CUMTAeTCs, YTO B PETMOHAX C UHTEHCUBHBIM
BeJIeHUEM JIECHOIO X031 CTBa IPEANOYTEHUE CIEAYeT OTAATh UCKYCCTBEHHBIM IIOCaJKaM jeca. IIoCKONbKy
oHU MOTyT 06ecriednTs GOPMUPOBaHLE HACKIEHUH HY)KHOIO IIOPOZHOTO COCTABA C OITUMAIBHOM I'YCTOTOH
1 paBHOMEPHBIM pa3MellleHUEM Je€PEBbeB Ha IJIOIaAN. YTO rapaHTHUPYET BHICOKYIO IIPOAYKTUBHOCTD PEBOCTOS
U IIOJIyYeHUE HY>KHBIX COPTUMEHTOB [2, 3].

Bompoc BbI60pa ONITUMATBHOTO CII0C06a 1eCOBOCCTOHOBIEHUS SIBISLETCS AKTyIbHBIM U JIs 1ecOBOZOB Ca-
MapCKoii 0671aCTH, IIOCKOMIBKY B perHMOHe eXXerofHO IIPON3BOALTCS [TOCAKY Jleca Ha IIommasy 6onee 1,0 ThIC. Ta.
Bce aT0 TpebyeT 60IbIIOr0 KOMMYeCTBA CeSHIIEB, MAaTEpUAIbHBIX U JeHEXKHBIX 3aTPaT. BMecTe ¢ TeM BO MHOTUX
JIECHUYECTBAX HAKOIUIEH JOCTATOYHBIN OIBIT [I0 CO3AAHUIO JOITOBEYHBIX YCTOMYMBBIX HACLKIEHUY €CTECTBEH-
HOT'O [IPOUCXOXKAEH S, He TONBKO IMCTBEHHbIX [TOPOJ, HO U XBOVHBIX, B [IEPBYI0 OUepesb COCHbI 0OBIKHOBEHHOH
[4,5].

Lenp vccenoBaHUS — IPOBEIEHE JTIECOXO3SUCTBEHHOM OLEHKU HACAKAEHU I COCHBI OObIKHOBEHHOH (Pinus
sylvéstris) ecTecTBEHHOTO U KCKYCCTBEHHOTO IIPOMCXOXKAEHUS B YCIOBUAX PauelicKoro recHU4eCTBa.

MaTepuansl ¥ MEeTOZbI

HccnepoBaHus IPOBOAUNCH B IIEPUOJ € 2020 I 110 2021 I' B Pavelickom necHuyecte ['KY «Camapckue
JIECHUYECTBA», PACIIONIOKEHHOM Ha mpaBobepexxbe Camapckoil ob6mactu. Kiumar TeppuTopunt 1eCHUYECTBA
KOHTHUHEHTAJIBHBIN, CO CPEAHErOL0BOU TEMIIEPATypOH BO3AyXa 0KoJo +3,6 °C. TogmoBasg cyMMa 0caiKoB COCTaB-
JISET 470—500 MM. Penbed) MECTHOCTH YBaIMCTO- PABHUHHbIH ITepecedeHHbIH 6aKaMU U OBparaMu ¢ XOIMaMU
BBICOTOM JI0 250—340 M. [Ipeobazaroliyie [10YBHl — CEpbIe JleCHble ¢ MATOMOL[HBIM [YMYCOBBIM FOPH30HTOM.
Tax>ke BCTPEYAIOTCS IepHOBBIE U MTecuaHble MOYBbl. YaCcTO Ha TOBEPXHOCTD BBIXOAST 00TOMOUYHBIE MATEPUAIIBL
B BUJle 111eOHA U KaMH4 [6].

O6BeKTaMU UCCIeOBAHU SBISUIUCh UCKYCCTBEHHBIE 1 eCTeCTBEHHbIE HACAXK/IeHNS COCHbI 0OBIKHOBEHHOH
V u VIII k1acca BO3pacTOB [IpOM3pacTalolllee B CPAaBHUTENBHO PABHBIX TUIIAX JIeCa U JIECOPACTUTEIbHBIX YCIIO-
BusX. C LIE/bIO TIECOX03AMCTBEHHOM OLIEHKU IPEBOCTOEB COCHBI OOBIKHOBEHHOTO PA3IUYHOTO TPOUCXOKIEHUS
u Bospacra cornacHo metoauku (OCT 56—69—83) «IIpobHbIe Mo au JIeCOyCTpOMTeIbHbIe MEeTOAbI 3aKIafKM»
[7] Hamu ObLIM 32T0XKEHBI [IBe BpeMeHHbIe TpobHbIe rmnoaaku (BIIIT) B cpeiHEBO3PACTHBIX U CIIEIBIX HACA-
JKJIEHUSIX €CTeCTBEHHOTO IIPOUCXOXKAEHHUS U JIBE IUIOIIAJKY B aHAJIOTUYHBIX HACAOKIEHUAX UCKYCCTBEHHOTO
IPOUCXOKIeHU. PaaMep BpeMeHHBIX IPOOHBIX IIIOIIALO0K 50 M X 100 M. CornacHo HacTaBieHUSIM 10 OTBOAY
Y TaKCALUU JIECOCEK (1993) HEOOXOAUMOE YHCIIO IEPEBBEB OCHOBHOM MOPOJBI Ha KKIOU IPOOHOM IIIOIIAIKe
ZOJKHO OBITH B HE MeHee 200—250 1uT. Ha mpo6HO rIomagu mpou3BOAUICS CIUIOLIHOM [TepeveT JepeBbheB
C 3aMEPOM UX AMaMeTpPOB Ha BbICOTE 1,3 M € IOMOLbI0 MepHOU BUIKU HukoHOBa. C IIOMOIIBIO TAKCALIMIOHHOI'O
npubopa BeicOTOMEpa-KpoHOMepa BK-1 uamepsrach ux o6111as BRICOTA, 2 TAK)KE IPOTIXKEHHOCTh ACCUMUJIS -
[IMOHHOM YaCTU KPOHbI U IIPOTSHKEHHOCTD 0€3CyYKOBOM 30HBI C TOYHOCTBIO 0+0,5 M. CAaHUTapHOE COCTOSHUE
JlepeBbeB onpezensiny 1o «CaHUTapHBIM [IpaBUIaM B iecax PO» (1995). Takoke gepeBbs OLleHUBAIUCH 10 KJIac-
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CI/I(I)I/IKaI_II/II/I Kpad)’ra. ,HII}I ,ZLEHeX(HOI;I OLI€HKHM MMEIOLIErocsd 3araca ApeBECHUHBI B M3y4a€MbIX HACAXKIAECHUAX
HaMU 6LIIII/I VCII0JIb30BAaHBI JAHHBIE CIIJIOLTHOI'O II€pedyeTa LE€PEBHEB COCHBL O6bIKHOBeHHOI7I, IIpOU3paACTAIOIINUX
Ha BpPEMEHHbBIX HpOGHbIX IDIOMI A KaX C 3aIIOJTHEHMEM COOTBeTCTBYIOLL[eI)'I BEIOMOCTHU U OIIpEAC/I€HNEM CTYyII€HU
TOJIIINMHBI CTBOJIOB, & TAKXXE€ COPTHMEHTHLBIE Ta6J'II/II_H>I JAJIs1 JIECOB CaMapCKOﬁ O6J13.CTI/I U1 CTABKU IIJIAThI 3a €1 -
HuUIy o6beMa JIeCHBIX PecypcoB, onpexeneHHbx [loctanosnenreM [IpasurenscTBa Camapckoil obmactu No 77
0T 08.07.2017T. [8,9, 10, 11].

PesynbTaThl HCCTEIOBAaHUS

AHanu3 TakcallMOHHBIX aHHbIX crenbix (VIII kiacc Bo3pacTa) COCHOBBIX HaCLKAEHU M, IPOU3PACTAIOIINX
Ha BIIII Ne 1 1 BIITI N° 3 mokasa, YTO APEeBOCTOM Pa3IUYHOr0 [IPOUCXOXKIEHUS UMEIOT OT/INYUS, U B IIEPBYIO
ouepezs 110 opme KpoHsL. Tak MPOTIKEHHOCTb He3 CYIKOBOM YaCTH CTBOJIA Y COCHBI OOBIKHOBEHHOM B UCKYC-
CTBEHHOM HaCaXXJIeHUU (JIeCHbIE KYIBTypbl) COCTABISANA 3,8 M, UTO Ha 50 % 6oJIblile, YeM Y lepeBbeB eCTeCTBEH-
HOT'O [IPOUCXOXKIEHMUS, STO CBUIETEIBCTBYET O HATUYNHU O0ee BBICOKON KOHKYPEHIINY CpeSy UCKYCCTBEHHO
BBIC2)KEHHBIX JIEPEBBEB, A TAK JKe 0 UX Oosee ObICTPOM TUHENHOM pocTe (Tabi. 1).

Tabruya 1
TakCallMOHHBIE NMOKa3aTeNAU COCHB OOBIKHOBEHHOM B CIHENBIX HAaCaXKJEeHUIX
TTOKABATENU BIIIINo1 BIIII No 3

N° KBapTaJa /BblfieNa 90/25 60/23
ITpoucxoxxzeHue JIeCHBIE KYJIBTYPbI ecTecTBeHHOe
Bospacr, net 150 160
Knacc Bospacra VIII VIII
CpesiHs4 BBICOTA CTBOJIOB IePEBLEB, M 27 24
CpezHuM JMaMeTp CTBOJIA Ha 1,3 M, CM 36 38
[IpoTsHKEHHOCTH 6€3 Cy4KOBOI 30HbI, M 3,8 1,9
ITpOTAK€HHOCTD 30HBI OTMEPIIUX CYYbeB, M 19,4 15,8
ITpOTAYKEHHOCTb ACCUMUISILIMOHHOM 9aCTU KPOHBI, M 3,8 6,3
Kinacc 6oHuTeTa I 111
OTHOCUTeNbHAS TIOTHOTA HaCa XK eHUS 0,7 0,5
3armac chIpopacTyIei ApeBeCcuHsI, 1 ra/m? 306 210

ODTO OATBEPXKAAET U Pa3HUIIA B IPOTSXKEHHOCTH OTMEPILIEH YaCTU Cy4dbeB. B MCKyCCTBEHHOM HacakA€HUHU
OHa COCTaBISET B CPEAHEM 19,4 M, UTO Ha 18,6 % OOblIIEe, YeM B €CTECTBEHHbBIX HacaKIeHUAX. OTMevanach
Pa3HHUIA U MEXIY NPOTSHKEHHOCTBIO )KUBOM (ACCHMUISILMOHHON) YaCThIO KPOHBI B HACLKJEHUH CO3JaHHOM
JIECHBIMU KYJIBTYPaMU U €CTeCTBEHHOM HacaXJeHUY — OHa JOCTUraNa 65,7 %. Hanbonblas IpoTsHKeHHOCTD
aACCUMUIALIMOHHOM YaCTU OTMEYaIach HAMU B €CTECTBEHHOM JPEBOCTOE — 6,3 M, [IPU JIECHBIX KyJIbTypax OHa
paBHsIach 3,8 M. OTCI0ZA MOYKHO IIPEAII0N0XKUTE, YTO Haubosee IpsmMoii 1 6e3 Cy4KOBBII CTBOJ MOYKHO IIOY-
YUTb B HACAKIEHUU CO3aHHBIM UCKYCCTBEHHBIM IIyTEM.

M3MepeHUs BHICOTHI U JUAMETPA CTBOJIOB [TOKA3A/IU, YTO Hanboee BBICOKOPOCIble CTBOJIbI COCHBI OOBIK-
HOBEHHOU $OPMUPYIOTCS B UCKYCCTBEHHOM HaCOKAEHUU. 37eCh OHU B CPeLHEM JOCTUTAIOT OTMETKHU 27 M,
Ipy cpesHeM ArameTpe 36 cM. JIid 150-1 IETHHX 9TO cooTBeTcTByeT 11 kiaccy GoHuTteTa. [Ipy OTHOCUTENPHOH
IIOJIHOTE HacKAEHMs 0,7 Ha 1 ra HaKaIlJIMBAJIOCh OKOJIO 306 M ChIpOpAcTylllel APEeBECUHEI. B ecTeCTBeHHOM
IpeBOCTOE BBICOTA CTBOJIOB OblIA B CpefHEM Ha 12,5 % MeHblile, a JUaMeTp Ha 5,8 % 6oiblile, II0CKOIBKY OHU
POCIIY IpY MeHbIIIeH KOHKYPEHIIUHU U IIPUPOCTHI [10 JUAMETPY He CLep)KuBanuch. Knacc 60HUTeTa HaCaKIEeHUA
noHvkaucg 1o 111, a oTHOCUTeNbHAS ITOJTHOTA HACAXKIEHHUS JI0 O,5. DTO €CTECTBEHHO CKa3bIBAJIOCH HA 3aITace
IPEBECUHBI — BO BTOPOM JPEBOCTOE €€ KOIUIECTBO OBIIO [TOYTHU B 1,5 pas MEHbIIIE U HAXOAUIOCH B IIpeJiesax
210 M*/ra.

AHanya TaKCalMOHHBIX JAHHBIX I0MyYeHHBIX Ha BpeMeHHbIX IPOOHBIX MIOIafKaX N° 2 U N° 4 B CpefiHe-
BO3PACTHBIX peBOCTOAX (V KIacC BO3pacTa) BbIIBUJI IPUMEPHO TaKUe K€ 3aKOHOMEPHOCTH. YCTAaHOBIIEHO, YTO
B CpeZiHeM BO3pacTe (85—90 JIeT), IPOTIKEHHOCTh 6eccyq1<030171 YaCTU CTBOJIA ¥ COCHBI O0OBIKHOBEHHOM B JIECHBIX
KY/IBTYpax COCTABNSLET 2,3 M, YTO Ha 21,7 % 6osblile, 4eM y lepeBbeB COCHBL eCTeCTBEHHOTO IPOUCKOKAEHN,
(tabi. 2).

Vimesnach 1 pa3HULA B IPOTSHXKEHHOCTU OTMEPLIEHN YAaCTU CYYbeB. B 1eCHBIX Ky/IbTypax OHa COCTaBIIANA 18,4 M,
4TO Ha 12,5 % 6OJIbIIIE YeM B €CTECTBEHHBIX HACKIECHUAX.

[IpOTSHKEHHOCTh ACCUMUIALIMOHHOM YaCTH KPOHBI B JIECHBIX KY/IbTYpaX OblIA B CPELHEM 3,3 M, 3TO Ha 45,9 %
MeEHBIIIE, YeM Y AE€PEBbEB €CTECTBEHHOIO HACAKIEHUA.
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Tabruya 2
TakcalMOHHBIE IOKA3aTeNU COCHB OGBKHOBEHHON B CPeZHEBO3PACTHBIX HACAXKAEHUIX

TIOKABATENN BIITI No 2 BIITI No 4
N° KBapTasa /Bblfiena 89/1 63/20
ITpoucxoxxgeHue JIECHBIE KYJIbTYPbl €CTeCTBEHHOE
Bospacr, net 85 90
Kiacc Bospacra \4 \4
CpeznHss BBICOTA CTBOJIOB [IEPEBLEB, M 24 20
CpesHUM yaMeTp CTBOJIA Ha 1,3 M, CM 28 30
IIpOTsSYKEHHOCTH 6€3 CyYKOBOI 30HBI, M 2,3 1,8
ITpOTSAK€HHOCTD 30HBl OTMEPLIUX CyYbeB, M 18,4 16,1
ITIpOTS>KeHHOCTh ACCUMU/ISIIMOHHOM YaCTH KPOHBI, M 3,3 6,1
Knacc 6oHurera I 111
OTHOCUTEIbHAA IONTHOTA HACAXKEHU 0,8 0,6
3armac ceIpopacTylel peBeCHHEl, 1 ra/m? 270 170

Pa3Hua B [aMeTpax TaK XKe CBUETENbCTBYET O HAINYUY O0ojee BbICOKOY KOHKYPEHIINY B HACAXKIEHUSX,
CO3ZAaHHbIX C IOMOIIIO IECHBIX KYIbTYpP. B MCKYCCTBEHHOM HacaXJeHUU JUAMeTpP CTBONOB ObLI MeHblIIe
Y He TIPEBbIIIAJ 28 CM, B ECTECTBEHHOM — JIepeBbs CcTosnU bosee cBoGOAHEe 1 Meny GOMBIINI TPUPOCT I10 U -
aMeTpy, KOTOPbIi paBHSICS 30 CM, YTO Ha 7,1 % Oorblile. B HacaxxIeHUSX, CO3TAHHBIX HCKYCCTBEHHBIM IIyTEM,
Habmonaercs 6osee BBICOKAS MOMHOTA — 0,7 eAUHUILL, TPOTUB O,6 — B €CTECTBEHHOM JpeBocToe. Knacc 6ouu-
TeTa UCKYCCTBEHHOTO HacaXXK[eHU paBeH I, B To BpeMs Kak B €CTECTBEHHOM HacaXAeHUM OH cocTasigeT I1I.
Kak cnezcTBue 5TOr0 GOBIINI 3a1Iac ChIPOPACTYILlell ApeBeCHbI — 270 M*/Ta HMeeT HCKYCCTBEHHO CO3/jaHue
HaCKJeHUe COCHbI OOBIKHOBEHHOM!. B ecTeCTBEHHOM JPEBOCTOE KOTUYECTBO HAKATUINBAEMOU JIpeBECHHbI
Ha 1Ta paBHSIOCH TOJIBKO 170 M?, 4TO Ha 58,8 % MeHbIIIE.

AHamu3 JaHHBIX pacrpesieleHUs JePEBbEB COCHBI OOBIKHOBEHHOM Ha BPEMEHHBIX MTPOOHBIX IUIOIAAKAX,
B COOTBETCTBUH C Kiaccudukanueit Kpadra nmokasas, 4To B €CTECTBEHHbIX HACAKAEHUAXK B OOJIbIIIEH CTEIIeHH
Hpeo6na,11aroT [IPETOCIIOACTBYIOIINE 1 FOCIIOACTBYIOIIME fepeBbs I-10 (47,4 %) u I1-ro (22,2 %) k1acca. B mecHbIx
KyZIbTypax OOBLIMHCTBO lepeBbeB OTHeCeHO Ko II-My kimaccy (35,5 %). O4eBHUAHO B LCKYCCTBEHHO CO3LAHHOM
IPpeBOCTOe OCTpee IIPUTEKAIOT [IPOLIeCChl BBAMOYTHETeHUS M KOHKYPEHIIUY, HO TeM He MeHee O0IbIlas 4acTh
ZiepeBbeB COXPAHIET CIIOCOOHOCTD K CYIIIeCTBOBAHMUIO. B ecTecTBeHHOM ZipeBocTOe cnabbie 0cobu yrxe mornbiu
Ha paHHMeE dTalle pa3BUTUSL U JPEBOCTOE OCTAIOTCS CUIbHBIE 3K3E€MILIAPHI.

OLneHKa CAaHUTAPHOT'O COCTOSHUS APEBOCTOEB IT0Ka3aa, YTO B €CTECTBEHHBIX HACOKAEHUAX A0S 340POBbIX
ZiepeBbeB COCTABISIET B IIpeesiax 31,2 %, ocnabieHHbIX 37,2 % U CUIBHO 0CIabNIeHHBIX 16,5 %, YCBIXAIOIIUX —
8,1 %, CBEXKET0 U CTAPOTO CYyXOCTOsI, COOTBETCTBEHHO — 4,2 11 2,8 %. CpefHuUit 6a1 CAHUTAPHOTO COCTOSHUS PaB-
HSUICA 2,3. B MCKYCCTBEHHOM HaCXIeHUN CpefHUM 6yl CAHUTAPHOTO COCTOSIHUS ObIT IM30K K TI0Ka3aTeNsIM
eCTeCTBEHHOTO HACLKAEHHUS —2,3, C TOM JIUIIb pa3HULEH, YTO B APEBOCTOE IIPUCYTCTBOBAIO OOJbIIE CUIBHO
ocnabreHHbIX lepeBbeB, C XYPHOU KPOHOH — 24,7 %, HO B TOXKe BpeMs ObUI0 MeHbIIle YChIXAIOIUX — 5,0 %.

DKOHOMUYECKAS OL[EHKA PA3TUYHBIX JPEBOCTOEB COCHBI OOBIKHOBEHHOM MMOKA3aIa, YTO CTOUMOCTb JIpe-
BecuHbl B crenbix (VIII kmacc Bo3pacTa) UCKYCCTBEHHO CO3JaHHBIX COCHOBBIX HACAKAEHHUAX IIOYTU Ha 34,0 %
6orblile, YeM B aHATOTUYHOM I10 BO3PACTY €CTECTBEHHOM HacaxeHuH. [IpudeM cylecTBeHHAs JeHEXKHAS
Jl0/11 B IEPBOM THUIIE APEBOCTOS IIPUXOAUTCS Ha JIeNOBYIO APEBECUHY 96,4 %, B TOM YUC/I€ KPYIIHOMEPHYIO —
18,0 ThIC. py6., IPOTUB 9,8 ThIC. pyD. — B €CTECTBEHHOM HacaxeHUH. [I0X0xKas CUTYalus [IPOCIeKUBAETCS
U B CpeAHeCIIeNbIX COCHOBBIX IpeBOCTOSIX. CTOMMOCTD 3aIiaca AelI0BOM JpeBeCUHBI B HaCaXKJeHUHU CO3laHHOM
JIECHBIMU KYZIbTYpaMU COCTaBUIA B CPeLHEM 36,8 ThIC. pyb., 4TO Ha 29,1 % OOTIbIlIe CTOMMOCTH TaKOH XKe Ape-
BECHHBI eCTeCTBEHHOI'O COCHOBOTO Jieca — 28,5 ThIC. pyd.

BriBoasl

ITo pe3ynpTaTam NpOBELEHHBIX UCCAEL0BAHUM, MOXKHO C/leIaTh CIeLYIOL/e BbIBOABI:

1. B ycmoBusx Pauerickoro secHudecTBa Hanbosee IPOAYKTUBHBLIE CIleIble U CpeLHeBO3PACTHBIE COCHO-
Bble HacaxeHus GOpMUPYIOTCS IyTeM CO3JAHUS JIeCHBIX KyAbTyp. CTBOJIbI JepPeBbEB B TAKOM HACLKIAEHUU
B CpeZHeM Ha 12,5 % BbIllle, a uX 6e3 CyYKoBas YacTh [IOYTH B 2,0 pasa GoJbllle, Y4eM ¥ COCEH eCTeCTBEHHOro
IIPOUCXOXKIEHUS.

2. 3amac ChIpopacTylileil ApeBeCHHbI Ha 1 Ia B NCKYCCTBEHHbIX HACLKAEHUIX Ha 45,6—58,8 % Goiblile U 110-
cTUTaeT 270—-306 M pu Kiacce 6oHuTera I-11, B TO BpeMs, KaK B €CTECTBEHHOM HACAXKAEHUU OH He [IPEBBIIIAET
170-310 M? a kiacc 6o”ureTa I1I.

3. B ecTecTBeHHBIX COCHOBBIX HaCXKAeHUIX OOJbIIIel CTelleHN TpeobIajaloT IperocriofCTBYOIHe U To-
CIOZCTByIOLIKE AepeBbs I-ro (47,4 %) u 1I-ro (22,2 %) k1acca o Kpad)Ty. B 1cKyccTBEHHBIX HaCaXXIEHUAX 6071b-
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LIMHCTBO AepeBbeB 0THOCUTCS KO II-My Kiaccy (35,5 %) kinacca 1o Kpadry. CaHuTapHOe COCTOSHIE IPEeBOCTOEBR
€CTEeCTBEHHOI'O ¥ UCKYCCTBEHHOI'O IIPOUCXOXKIEHUS Ha TEPPUTOPUM JIECHUYECTBA HAXOAUTCA IIPUMEPHO B paB-
HBIX 3HAUYEHUIX U OLleHUBAETCS B 2,2—2,3 Hasna ¢ He6ONbLUINM [IPEUMYIIEeCTBOM JIECHBIX KYIBTYD.

4. VICKyCCTBEHHO CO3JaHIE IPEBOCTON COCHbI 0ObIKHOBEHHOM [T03BOJISIOT YBEIUYUT OO Ie/I0BOM IpeBe-
CUHBI B 00111eM 3amace 10 50—53 % U [TOBBICUTH JIEHEXKHBII TOXOJ € 1 T [T0 CPABHEHUIO C €CTECTBEHHO CO3/[aH-
HBIMU COCHSIKAMMU B CPeJJHEM Ha 29,1-34,0 %.

BMBANOTrPAGUYECKMIA CMUCOK

1. Ucropus necHoro xena [DneKTpoHHbINA pecypc] — Pexxum goctymna: studref.com»330200/istoriya/istori... (zata obpaieHns
10.03.2022.T.).

2. Tpoy B. B. Bruganuvie 610m0rn4ecky aKTUBHBIX BELeCTB Ha IPOPACTAHUE CEMSIH U Pa3BUTHE CESHIEB APEBECHBIX [IOPOJ,. /
B. B. Tpow, H. M. Tpory // U3Bectus Openbyprexoro IAY, 2020, Ne 3 (83). — C. 145-150.

3. TuxoHoB A. Vcropus necHoro jena YuebHUK [DneKTpoHHbIN pecypc] — Pexxum nocryma: books.academic.rusbook.
nsf/8511708... (zaTa obparreHus 10.02.2022 I.).

4. Mopo3zos I ®.. Yuenue o nece [DneKTpoHHbIN pecypc] — Pexxum gocryma: booksite. rusfulltext/uch/eni/eol/e... (zata obpa-
IeHUs 24.01.2021T.).

5. OPuuMATBHBIN CAalT MUHUCTEPCTBO IECHOTO X03SHCTBA, OXPAHbl OKPYI)KAIOLIEH ... [DIeKTPOHHbIN pecypc] — Pexxum gocTyma:
priroda.samregion.ru (zaTa ofpareHus 11.03.2022 I.).

6. Paueiickoe TeCHUYECTBO [DIeKTPOHHBIN pecypc] — Pexxum gocrtyma: vk.comvlesnoy63ru (gata obpaieHus 10.01.2021 T.).

7. OCT 56-69-83 «HpO6HbI€ IOV JIECOYCTPOUTEIbHBIE. METOAbI 3aKIaLKU».

8. CaHuTapHble mpaBuia B necax Poccuiickoit epepanun Pegakmusg oT 20.01. [DNeKTpOHHEIN pecypc] — Pexxum gocTyma:
normativ.kontur.ruisdocument?docume... (zata obparieHus 11.03.2022 I.).

9. Tpou B. B. CocHa 06bIKHOBEHHAS B ICKYCCTBEHHBIX HacKAeHUs Bomkckoro necHuuectsa. / B. B. Tpou, H. M. Tpo // Hayka
1 06pa3oBaHIe; ONBIT, IPOGIIEMbI, [IEPCIIEKTUBLL PA3BUTUS. MaTepraibl MeKAYHAPOZHON HAYY.-IPAKTUIECKON KOHPepeHIIUN
Kpacnosipck, 2021. 4. 2. T. 1. - C. 393-395.

10. OCHOBBI HayYHBIX MCCIEOBAaHUM B TecHOM Xo3aicTBe Kopocrenes, Y. ®... [DnexTpoHHBIN pecypc] — Pexkum gocTyma:
b-ok.globalbook/3626849/e51aad (nata obpareHus 30.01.2022 1.).

11. Takcanus neca. HopmaTuBHO-cripaBouHas uHpopmanus. Yu. moc./ ITox pen. mpod. B.JI. Yepusix — Hormkap-Ora,
2006. —188 .

105



YK 712.253 (477.75)

K COBPEMEHHOW OLLEHKE BEPXHEIO MAPKA APEOPETYMA
HUKUTCKOTO BOTAHUYECKOIO CAAA
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AHHomayu4. [laHa coBpeMeHHas oueHka BepxHero napka apbopetyma Hukutckoro 6otaHnyeckoro caga (HBC) Ha ocHose obuiero
noAxo4a K OnpejeneHunio COCTOAHNS CTAPUHHbBIX NapKOB. 3a/I0KEHHbIV B 18801890 IT., Ha NAOWaAN 10,62 ra, OH UMEET COXPaHEHHY 0
1 YNYULLIEHHYIO CTPYKTYPY B XOZ€ pecTaBpaLMoHHbIX paboT 3a Aga ctonetus. Jenapodnopa BepxHero u HuxHero napkos B HacTosLiee
BpeMSs HaCUNTbIBAET OKOMO 2000 TaKCOHOB.

Kawuesnie croea: napk, BepxHuin napk, ap6opetym HBC, neHapodnopa.

BBezenue

BepxHuii napK IJIOIMIA/bIO 10, 62 I'a, 3a7I0)KEHHBIN B 1880—1890 IT., IBIS€TCS IaMATHUKOM CaZl0BO-ITapKOBOM
apXUTEKTypbl BTOPOI [10n0BHHb XIX B. DT0 mapk apboperyma HEC, 110 KOTOPOMY IPOXOAUT OCHOBHOM Maplil-
PYT 9KCKypCHI, 1 Ha HeM (BMecTe ¢ HIDKHUM [IapKOM) JIeXKUT OCHOBHAS peKpealoHHag Harpyska. Tak, 06-
Illee KOTUYECTBO JNI0fel, ToceTUBIINX 06a rmapka B 2011 I., COCTABUJIO 610 THIC. YeJIOBEK. B apXUTeKTypHO-
[UIAHUPOBOYHOM pellleHUH 06a mapKa MpeACTaBASIOT CODO0M CIOXKHBIN ApXUTEKTYPHO-IIAPKOBBIM KOMIIIEKC
6OTIBIION NCTOPUKO-KYIBTYPHO U XO3SCTBEHHOM LieHHOCTH Poccuu. B HacTosI1Iee BpeMs Ha TEPPUTOPUL
Bepxnero napka npouspacraer 20 MHOT'OBEKOBBIX, 150 MOHYMEHTAIBHBIX U 20 MEMOPHAILHEIX IEPEBLEB, CBS-
3aHHBIX C UMEHaMU JIBYX I1epBbIX AupekTopos Caza X. X. CreBeHoM u H. A. TaptBricoMm. Bmecte ¢ penbedpom oHU
COCTaBNAIOT Kapkac nanguadra Caza v ABILIOTCA €ro aMsThio, ucTopreil. OThenbHble dparmeHTs Bepxero
IapKa JJOCTOMHBI U CETOAHS BBEJI€HNUS B IPAKTUKY 3€JI€HOTO CTPOUTENbCTBA B Poccuu. HecmoTps Ha cyue-
CTBYIOLIIMe IIyTEeBOAUTEN, U3JaHHble B pa3Hble TOABL, L0 CUX IO HeT HayYHO-060CHOBAHHOM KOMIUIEKCHOH
OLIeHKU BepxHero mapxka.

OCHOBHO¥ L1enbi0 paboTh! sIBUJICS aHanu3 BepxHero mapka apboperyma HEC Ha ocHOBe BBIpabOTaHHOTO
HaMU 00111ero MoAX0za K OlleHKe CTapUHHBIX [1apKoB fora Poccnu.

MaTepuansl U MEeTOZbI

OcHOBHO! MeTOZ paboThl — MapIIPyTHOe 06CIej0BaHMe [IapKa 10 CYIeCTBYIOIElH KapTe-cxeMe (puc. 1).
B pabore ucrnonpzoBaHbl MeTogudeckue pekomenganuu A. J[. )Kupuosa u O. K. Busbrensm [1], MaTepuas
HMHBEHTApU3al Ui IpeBecHbIX HacKIeHUN apbopeTyma B pasHsle rozsl. [Ipu oreHKe JOCTOMHCTB IIapKOB
IIpUMEHANN cucTeMy KpuTtepues onieHKU M. I. Kypzroka [25].

)TAHUYECKOTO CAIA =i\

L Ny

Puc. 1. Cxema pacnonoxeHus o6bekT0B HUKUTCKOro 60TaHUUECKOTrO cajfa:
doro JI. U. Yneiickoit (cnmeBa) u pazbuBka Ha BepxHuidl u HuxHuit mapku
(uctou”uk: cauT nikitasad.ru)
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Pe3ynbpTaThl HCCI€AOBAHUS

CrpourenbcTBO BepxHero napka Beoch B TeUEHUE 10 JIET. 3a 142 rojja — CBOErO CyLeCTBOBAHMS, HAYMHAL
OT 3aKJIQJKU 10 HACTOSIIEr0 BpeMEHU, OH IIPOIIEJ 4 3Talla CBOEro pa3BUTUA [3, c. 22]. Kak 1 HuokHUM napk,
OH PaCIIONIOKEH Ha I0>KHOM CKJIOHE (0KO0JIO 12°) r1aBHOM KpeIMCKOM TpAAibl, B 6 KM BOCTOYHee I. SITh. Bepx-
HUU MapK pacIonoXeH K ceBepy oT HikHero Ha 6ojee BBICOKMX OTMETKAX CKJIOHA. BOCTOUHYIO U 3amazHyIo
rpaHUIbl 060UX IIAPKOB OIpeeNsioT 2 be3pIMaHHbIe 6anky. PazbuBka mpoussefieHa B TaHAMIAPTHOM CTUIIE.
Paspa60T1<y IIJIaHa KOHCYIbTUPOBAI ApHOILA Perens [4].

BepxHuii mapk TecHO cBsi3aH ¢ HIDKHUM CeThIO ayIel U TPOIL; OH 3aHUMaeT Hauboee poBHYIO TEPPUTOPHUIO
C HECKOJIBKMMU OTKPBITBIMU IIPOCTPAaHCTBAMU. VI3HaYa/IbHO OH IJIAHMPOBAJICS KaK IIPOTry/JI0YHas 30Ha C Te-
HUCTBIMU POLAMU U OTKPBITBIMU Iy>KalKaMU [4]. B HacTos111ee BpeMs B €ro BOCTOYHOU 9aCTH pa3dMelllaeTcs
AIMUHUCTPATUBHBIN U HAYYHbIH 1eHTpb! Cafla: afMUHNUCTPATUBHOE 37aHue, CTApUHHOe 3aHue ObIBIIeH KO-
JIBI CaZ0BOZCTBA BUHOTPAAAPCTBA U BUHOJ NN, HaydHble KOPIIyca, My3eii, TOMOTIOTNYeCKU JOMUK, ObIBIINH
JOMUK CaJlOBHMKA Ha po3apuu. [IoaToMy ero iaHUpOBKa B TOX YaCTHU, KOTOpas OCBauBajIach B 1980-€ IT. IIpO-
[UIOTO Beka (BOIM3U ObIBIIIEN “MUHUCTEPCKOIN” JaUK), HOCUT [IOAYEPKHYTO CBOOOJHBIN MEN3aXKHBIN XapaKTep
c 6oree mIaBHBIMU, YeM B HibkHeM mapke, KOHTYpaMU IIPOTYIOYHbIX alnel, 6omee KPymHBIMU OTKPBITHIMU
IIPOCTPaHCTBAMU A/ IPUOPUTETHBIX BEICTABOK LIBETOYHBIX KYIBTYP.

Haunbornee napasgHas u feKopaTUBHas 4acTh BepxHero mapka — mapTep, apxutekTypHoe opopmMieHe Ko-
TOPOTO 3aKOHYMIOCH B 1937—1938 I'T. B 5T0M 30He napka mpeobrafiaeT peryaspHblil CTUIb IITAHUPOBKY C Ips-
MOYTONBHOM CEThI0 LOPOXKeK, 6amocTpaZaMu, TOAIIOPHBIMYU CTEHKAMU, CBOOOZHO Pas3poCIINMUCST KPOHAMU
IepeBbeB. CTPyKTYpHBIE 27I€eMEHTbI TapTepa: aAMUHUCTPATUBHOE 3aHIe, TeTHUI KUHOTeaTp, bacceiit, Tomu-
apHBbIe CTPYOKKU KaTUHbl BeuHoseneHoH (Viburnum tinus L.). BXox B aAMUHUCTPATUBHOE 3[AHYE yKpALIaeT
MOHyYMEeHTaJIbHas TPyIIIIa, COCTOSIIIAS U3 KUITapHca BeYHO3eIeHOTo MupaMuganbHoro (Cupressus sempervirens
var. pyramidalis (O. Targ.Tozz.) Nyman), konoHoBuzHO# popmsl Tca ssrogHoro (Taxus baccata f. pyramidalis
(C. Lawson) Beissn.). Ix Top)keCTBeHHbIe BepTUKaIbHble GOPMbI YPAaBHOBEIINBAET [NIAKyYast KPOHA KU3HUIBHU -
ka usonuctHoro (Cotoneaster salicifolius Franch.) [3]. B TeueHue Bcero roga mapTep COXpaHsIeT CBOO 3€JIEHYI0
OKpacky b6rarozaps ra3oHaMm, Ha KOTOPBIX B ITOC/IeHIe TOZb! Pa30HBAIOT Ce30HHbIE [[BETHUKU.

doHOM ceBepHOM YaCTU MapTepa CLYXKUT MIUPOKast 30HTUKOBUIHAS KPOHA COCHBI UTaNbsSHCKOM (Pinus pinea
L.). Bxox Ha mapTep ¢ BOCTOYHOM CTOPOHb! 0O6pamieH 6elbIMU Ba30HAMU C Ce30HHBIMU [1BETOUHBIMU KY/IbTY-
pamu. OpUrMHJIEH aPXUTEKTYPHBIN 3aMbICEJI IETHETO KHHOTEATpa, [JIaBHBIM 3IEMEHTOM KOTOPOTO CIIYXKUT
Ileproya, yKpalleHHas ¢ BOCTOYHOM CTOPOHBI IMIMHIEN mbliHonBeTyei (Wisteria floribunda ‘Macrobotrys)),
¢ 3amajHoi1 — I. 1. Pozosoii (W. f. ‘Rosed), r.11. Beno-pososoit (W. f. Alborosea). 310 knaccuueckas meprona,
COCTOSAIIAS U3 2-X PSLOB >Kene300eTOHHBIX KOIOHH C IIIIOCKUM IepekpbiTrieM. Ha FOxxHoM b6epery Kprima
13 06BeKTOB MaIBIX $OPM CaZOBO-IIAPKOBOM APXUTEKTYPbI IIEPTOJIBl 3aHUMAIOT OLHO U3 BeAyIIUX MecT. OHU
[IpefHa3HayeHsb! I IPOTYJIOK U OT/bIXA B 3HOMHOE sleTHee BpeMs. [leprdepruiiHBIMU 2leMEeHTaMU JTETHEr0 K-
HOTeaTpa CIy>KaT Ba30HbI, B KOTOPBIX BhICAXKEHBI cOpTa Itola o6sikHoBeHHOTO (Hedera helix ‘Conglomerata,
H. h. ‘Green Reiple’, H. h. ‘Manda’s Crested’), 1eToM UX JOTIOMHAIOT BHIOIIMMUCS OJHONTETHUKAMU.

B odopmiennu BepxHero mapka HIMPOKO UCIIONb30BAHbI IIPUEMBI BEPTUKAJIBHOTO O3€IeHEHUSL: TEPTOJIbI,
HUCIAJAOLINe TUPASH/BI, DKPaHbl, 03€JIeHEHUE OLMHOYHBIMU JINAaHAMU U TPyIIIaMHU.

Bonpuiasg pons B BepxHeM Iapke oTBeZleHa 3-M POKapUsIM, OCHOBOM KOTOPBIX SIBISE€TCS Pa3HOCTb pejbe-
da u xynoxecTBeHHOe pasMmelieHue kamHs. [locanky 6e3 4eTKHUX IPaHUL] CO3LAI0TCS U3 XBOMHBIX pacTeHUH
1 TPaBSHUCTBIX MHOT'OJIETHUKOB.

BozxHble ycTpOHCTBA B apKe IpefCcTaBie sl 7 baccerinamu. Cpeay HUX IPSMOYTOIbHBIH TapTepHBLI BOZOEM,
6acceiit cBoboxHOM GopMBbI ¢ POHTAHOM Ha PO3apUH, 5 FeOMETPUUECKUX HACCeIHOB BO BHYTpEHHEM JBOPUKe
HEJ[AJIEKO OT LIEHTPATBHOTO BXO/Ia; TUThEBOM pOHTAH B pO3ApUU.

Cpeny seneHbIX HACOKIEHUN BepxHeMy ITapKy xapakTepHbl: 3pdeKTHbIe JpeBecHble COTUTEPbL, XKUBbIE
u3ropozu, 6opAopsl, 6osbliINe, CpefHue U Majlble IPYIIIIbL, AJUIEH, 5 IPUOPUTETHBIX LIBETOYHBIX BHICTABOK
TIOJIbIIAH, UDUCOB, PO3, KAHHBI CaJI0BOM U XPU3AHTEM; 3€/IeHbIH 1abUPUHT. B HeM pa3buTO U COXpaHEHO [0 Ha-
CTOSALLErO BPEMEHU 4 MOHYMEHTA/IbHBIX KOMIIO3ULIMHU: 136-/IETHAA a/Ied KUIlapyca BEYHO3€I€HOT0 IUPaMU-
IQJIBHOTO, COCTOSIIIIAS U3 137 9K3EMIUIIPOB (3K3.); 75-IE€THSII aljies 3eMISHUYHHKA MeIKorogHoro (Arbutus
andrachne L.), cocTosiiias 13 14 iepeBbeB; 110-T€THSIS ajes /:(y6a kameHHoro (Quercus ilex L.), cocTosrmas us 14
9K3., 152-7IeTHsIE MOHYMeHTaJIbHas rpymnia Kexpa rumanatickoro (Cedrus deodara (D. Don) G. Don), cocTos1ias
13 11 IepeBbEB.

Cpezny MHOTOBEKOBBIX ZiepeBbeB BepxHero mapka ocobeHHO reHHbI: pucTarika TynonuctHas (Pistacia mutica
Fisch.et C. A. Mey.) — 3 9K3. B BO3pacTe 200, 250, 1000 1eT; Ay6 myrucTsiit (Quercus pubescens Willd.) — 11 5x3.
B BO3pacTe 150, 200, 300, 500 JIeT; ICEHb OCTPOINOAHbIM (Fraxinus oxycarpa L.) — 3 5k3. B Bo3pacTe 150 1 200 JIeT;
tuc arogubii (Taxus baccata L.) — 1 5k3. B Bo3pacTe 600—700 JIeT; MOXOKeBeTbHUK Bbhicoku (Juniperus excelsa
Bieb.) — 1 3x3. B Bo3pacre 300 net u Bst3 npo6kossiil (Ulmus suberosa Moench.) — 1 sk3. B Bozpacre 150 Jer.

Hamu o6cne0BaHO 150 9K3. MOHYMEHTAIBHBIX fepeBbeB BepxHero mapka HEC.

Xapakrepucrrka Bepxuero mapka apboperyma HBC o A. JI. XKupHosy u O. K. Busnsrensum [1] mpuBezeHa
B TabII. 1.
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Tabruya 1

XapakTepuctuka BepxHero napka ap6operyma HBC

KpuTEPUU

BEPXHUU ITAPK APBOPETYMA HEC

HasBaHUe 06beKTa (COBpeMeHHoe
W IIpeAbIAyIIee, KOTOpoe U3MEHUJIOCH)

BepxHuii mapk ap6operyma HEC

MECTOHAXOXIEHUE

nrt. Huxura, r. SIata, Kpeim

oQUIMANBHbIH CTATYC

ITapK-TIAMATHUK CaJJOBO-IIaPKOBOI'O MCKYCCTBA 'OCYIaPCTBEHHOI'O 3HAY€HU KOHIIA XIX B.

OXPaHHbIA PEXXUM

Kax 06bexT OOIIT ¢ 2014 T..

BE€IOMCTBEHHOE ITIOAYMHEHN €

denepanbHOE rocyAapcTBeHHOE OI0KeTHOe yupexaeHue Hayku «OpaeHa TpysoBoro
Kpacnoro 3uamenn Hukutckuit 6otaHndeckuil ca — HanuoHambHbI HayYHBIN [EHTD
Poccurickon akagemuu Hayk (PAH)

oAb 06beKTa

10,62 ra

roJ| 3aKIaJKU

1880—-1890 IT.

TOZIbl PEKOHCTPYKI[MH NTapKa

1912, 1930-€ I'T.

ABTOPBI, UCIIOTHUTEIN ITPOEKTA CO3Ja-
HUA U pEKOHCTPYKIUHN

ITox pyxoBozcTBOM ApHONBAA Perens

cTub (maHpmadTHAS ApPXUTEKTYPa)

Te3a)KHbIN

CTHUJIb I10 PACTUTEIBHBIM KOMIIO3N UM

Men3aXHbIN

dyHKIUY

JAE€KOpaTUBHAA, CAHUTAPHO-TUTMEHNYECKAS, pEKPEANIOHHAA, HayuyHasd

HaJIM4ue Ha TePPUTOPUH OOBEKTOB-
MaMATHHUKOB KYJIBTYPbI (APXUTEKTYP-
HbIX, XyZ0)KeCTBEHHBIX U JIp.)

Brocte X. X. CreBeHa, JlennHa, MonoTosa, ckyabnTypa ®nopa, cKynenTypa MaabiuK, Bbl-
HUMAIOLMI 3aHO3Y

COBpPEMEHHDIE apXHUTEKTYPHbIE JOMH -
HaHTBI

AZIMUHUCTpaTUBHOE 3aHYe, CTAPUHHOE 3JaHue ObIBIIEN [IKOJbI CaZ0BOACTBA BUHOIPA-
JlapCTBa M BUHOZENNS, 2 HAyYHBIX KOPITyca, My3el, IOMONIOrMYeCKUM IOMUK, ZOMUK Ca-
JIOBHUKA, IETHUI KUHOTeaTp, Genas neprosa, 6enas moaypoToHaa

HECOXPaHUBIIUNECA apXUTEKTYPHbBIE
JAOMHWHAHTEI.

CTapuHHBIN JOMUK 1-T0 iupekTopa HEC

Ha/yu4yre BOJOEMOB, BOOIHBIX CUCTEM, UX
COCTOdHUE

7 BOZ0eMOB, 2 GoHTaHa

MaJible apXUTeKTypHble GOPMBL

Ileprona, 6ecezka, MOIypOTOHAA, MHOTOYHCIEHHbIE IECTHUL{bI, IOATIOPHbIE CTEHKHU, CKa-
MbH, GoHapy, ckynpnTypa GIOpbl, MATBIMKA, BRIHUMAIOLIEro 3aH03y, 610cThl X. X. CTeBe-
Ha, JleHuHa, MonoToBa

KapTa, CXeéMa

puc. 1

0611129 XapaKTepUCTUKA COBPEMEHHOTO
COCTOSHUS 0OBEKTA

IapK ¢ OTHOCUTEJIBHO COXPaHEHHOM CTPYKTYPOM, MHOIOBEKOBBIMU Y MOHYMEHTA/IbHBIMU
ZepeBbsIMU U PEAKUMHU 9K30TaMHU, HY>KAAIOLUICS B OMOMOHUTOPUHTE, PEKOHCTPYKIINH,
arpoTeXHUYeCKOM yXojie

[epCIIeKTHUBbI Pa3BUTHS 00BEKTA U ero
OKpY>KeHUS

PEKOHCTPYKIMA COIVIACHO BOCCTAHOBIEHUIO CTAPUHHBIX )IaHILlHa.CI)THbIX 06BEKTOB [3]

Ecnu ncnonp3oBaTh CUCTEMY OLIEHKU JOCTOMHCTB COBPEMEHHBIX ITapKoB 110 kputepuaM M. I. Kypzaroka [2],
TO OLleHKa IeKOPaTUBHOCTH HACLKAEHUH U IPYrUX 2IeMeHTOB BepxHero mapka coctaBunia 48 6annos (Tabi. 2).

Tabruya 2

KpuTepuu oleHKU NE€KOPATUBHOCTHU 3€NeHBIX HaCaXJeHUMN U JPYyruxX 37eMeHTOB
BepxHero nmapka apboperyma HBC (no M. I. Kypzaok)

KOMITO3UILIMOHHBIN SJTEMEHT BEPXHUU APK APBOPETYMA HEC (B BAJIJIAX)

pensed

BOAHas IIOBEPXHOCTD

APXHUTEKTOHUKA HacaKIeHUN

KOHTPAaCTHOCTb KOMIIOHEHTOB

KOHUIYpanys KypTUH (y4aCTKOB)

CBETOTEHb HaCOKAECHUN

pasMepsl MOJISIH

KOHd)I/II'ypaLII/ISI W )KVBOIIMCHOCTD ITOJAH

COCTOSAHUNE TPABAHUCTOI'O IIOKPOBA

B N AV, S AV, B V. B AV, B AV, B AV, B AV B AV, §

ZOPOXKHAS CeTh, APXKUTEKTYPHbIE COOPY>KEHUS

BCEro

S
o]
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BriBoasl

Taxum 06pasoM, 3a 142 rozia CBOEro CyliecTBOBaHUS BepxHuil napk apboperyma HEC mporien Bce aTa-
IIBl CBOErO Pa3BUTHUA OT 3aKJIaJKH 10 CTAHOBJIEHUS U [IOTOM IIPOLECCa pEKOHCTPYKLIUMU U BOCCTAHOBIEHUS
[3, c. 23]. O6pa3HO-IPOCTPAHCTBEHHAS CTPYKTYPa, IIPeACTaBIeHHAst CETOLHS 3aKPBITHIMU, IIONYOTKPBITHIMU
U OTKPBITHIMU POCTPAHCTBAMHU, BKIIOYAET CaMble PasHOOOpasHble TUIIb 3eJeHbIX HACAKAEHUH: COMUTe-
Pbl, TPYIIIBL, AIIEH, )KMBbIE U3rOpoAH U p. Ha ero TeppuTopuu coxpaHeHO 150 MOHYMEHTAJIbHBIX JE€PEBLEB,
20 MHOTOBEKOBBIX JI€PEBLEB, 4 CTAPMHHBIX MOHYMEHTAJIbHBIX KOMIIO3ULUM.

CornacHO CUCTeMBI OL€HKHU JOCTOMHCTB COBPEMEHHBIX IapKoB 110 KpuTtepusam M. I. Kyparoka, oneHka
LIeKOPaTUBHOCTH 3eJIeHbIX HacaeHU! BepxHero mapka coCTaBUIa 48 6ajia, Ipyu MaKCUMATIbHOM OL[eHKe
50 6anyoB.

B cBs31 € TeM, YTO BepxXHUI IapK — apK-[IaMATHUK CalOBO-IAPKOBOM apxUTeKTypbl XIX B. I0/KeH ObITh
paspaboTraH 061l IPOEKT ero PeKOHCTPYKIMH.
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YK 504.062.2

noABOP ONTUMANbHbIX MAPAMETPOB KY/IbTUBUPOBAHWUA
IKCTPEMO®UNBbHbBIX MUKPOOPTAHWU3MOB A4 MONYYEHNA BUOSHEPTUN

E. P. ®acxytanHosa', A. U. Amutpuesa’, P. [. bakees®

' KemepoBckuii rocyaapctBeHHblin yHuBepcuteT, KemepoBso, Poccus. E-mail: faskhutdinovae.98@mail.ru
z[MMHa3us Ne 42. KemepoBso, Poccus

AHHomayug. B f;aHHOM UccnefoBaHUM NpoBejeH NoA60p NapameTpoB KyNbTUBUPOBAHUA Ky/bTyp Xene306akTepuit, BblAeneHHbIX U3 Mo-
UBbI Yro/IbHOTO 0TBana «MOX0BCKMii». B pesynbrate 6bin 0TO6paHbI Ky/NbTypbl MUKPOOPTraHU3MOB-3KCTPEMOGUIOB, Mpou3BedeH NoAbop
ONTUMAa/bHOTO 3HaYeHUs pH 1 Temnepatypbl 0TO6PaHHBIX KYNLTYp BakTepUii, a TakKe NPOLOMKUTENLHOCTI KyNBTUBMPOBAHUS UX KOHCOP-
unyma. MonobpaHHble NapameTpbl B JabHeLLEM Gy AyT UCMOAb30BaHbl B MUKPOGHOM TOMIMBHOM 3/IEMEHTE ANS MO/YyUYeHNs SKONOrnYecKm
YNCTON SHEPrUn, ABASIOLLENCS NEPCNEKTUBHON 3aMEHON TPAANLMOHHBIM UCTOYHUKAM SHEPTUN.

Katodesvle croed: 3koNOrnuecky UncTas sHeprus, MUKPOBGHbIA TONIMBHbIN 31EMEHT, 3KCTPEMODUIbHbIE MUKPOOPraHU3Mbl, kene3obak-
Tepum.

BBeznenue

TpazuLHOHHble UCTOYHUKY dHepruu (ras, HedpTb, yronb) UCIONB3YIOTCS A [IOTy4eHUsE BBICOKOIddek-
TUBHOM dHepruu. OZHAKO OHU II0 CBOEM IIPUPOZE HEYCTOUYMBLI U HAHOCAT IPUPOZE OTPOMHBIN YPOH, O 4€M
CBUJETENbCTBYET PACTyIIMK yPOBEHb 3arPI3HEHUS OKPY>KaIOIleH CPeJibl.

3arps3HeHue BO3AyXa ABILETCS BAKHOM IPOOIeMOH, 3aTparuBatolie il MUUIHAPABL II0LEH 10 BCeMy MUDY.
ITox 3arpsasHeHKEM BO3/yXa IOHMMAIOT CMECh TBEPAbIX YACTHULL, Ia30B (FUOKCUA YIIEpOJa, OKCUA YIIEPOJa,
JUOKCHAA CEPBI, JUOKCHAA a30Ta, 030Ha), OPraHNYECKUX COeIUHEHUM, YTTIEBOAOPOAOB U Ap. [1]. JonrocpouHoe
BO3JIEMICTBHE 3aTPS3HEHHOTO BO3/yXa IBIS€TCS IPUIMHON MHOTUX PECIIUPATOPHBIX, CEPAEYHO-COCYAUCTBIX,
[ICUXUYEeCKUX U APpyrux 3abonesanuii [2]. COrnacHO ZaHHBIM, OIyOIMKOBAHHBIM MEXAYHAPOLHOM ayIUTOPCKO-
KOHCAJITHHIOBOU ceTbio FinExpertiza, B 2020 rozy 6511 06HOBIEH PeKOPZ, [10 KOTUYeCTBY 3arps3HeHMUil 3a 110-
cnefHue 16 neT [3]. YueHble OTMETUIH, UTO IIEPBLIE NEBATH MECALEB 2020 I OTMETUIMCD YBEJIMYEHUEM UUCIA
TOKCHUYHBIX BBIOPOCOB B aTMOCchepy Ha 1/3 B CpPaBHEHUU C PEKOPLOM 2010 roza (B 061ieit C105KHOCTH ObIIO0
3adrKCUPOBAHO 171 CiIy4ail 3arpsa3HeHus aTMocdepsr). [IoaToMy 0cobo ocTpo cefyac CToUT pobrema [oncka
QIBTepHATUBHBIX UCTOYHHKOB 2JIEKTPOSHEPIUY, KOTOpble ObI HAHOCHUIN OKPYIKAIOIIeH cpefie HAMHOTO MeHb-
LM YPOH.

MHOroo6emaIum KaHIUAATOM Ha HU3KO 3aTPATHOE U BbICOKO3PPEKTUBHOE IIPOU3BOJICTBO MEKTPOI-
Hepruu sByseTcs MUKPOOHBIN TOIUIMBHBIH d7IeMeHT. B mocnefHue 10-15 IeT Hay4Hoe co0611[eCTBO IPH3HATIO
[IPEUMYII[ECTBO TEXHOMOIMY MUKPOOHbIX TOIINIMBHBIX 3/IEMEHTOB. DTa TEXHOIOTUS UMeeT 3HAUUTEeNIbHbIM I10-
TEHIUAI JIS IPe0OPA30BAHUS OPraHUUYECKUX OTXOJ0B B 3JIEKTPUYECTBO [4].

MTD umeer cnefyromui npuHLUI gercTBud. Kak mpasuno, MTD cocTOUT U3 ByX KaMep (ARHOZHOU U Ka-
TOZHO). B aHOZHOI KaMepe CORePIKATCSI MUKPOOPTaHU3MBI, [IPOAYLHPYIOLIHe SHEPIHUIO 3a CueT epepabor-
KU OpraHudeckoro cybcrpara. B Hell mponcxozut aHaspobHoe okucienue KatogHas kamepa abuorudeckas.
Kameps! paszesnerbl HOHOCENIEKTUBHOM MeMOpaHOil. B pesynbraTe OKUCIEHNUS MUKPOOPIaHU3MbI [IepeslatoT
B KaTOJZHYIO KaMepy 3/IeKTPOHBI, reHepupys Tok [5]. Hapazay ¢ zByxkamepHeIiMU MTD CyI11eCTBYIOT OLHOKA-
MepHble. OHU UMEIOT psifi [IPeUMYILeCTB, TAKUe KaK JellleBU3HA U IIPOCTOTa KOHCTPYKLMu. JIaHHbIH cr1ocob
SIBIE€TCS 3KOJOTNYECKU YHMCTBIM U [TIePCIIeKTUBHEIM.

Cy111eCTByeT MHOXXECTBO MUKPOOPTaHU3MOB, CIIOCOOHBIX reHepUpOBaTh 37IeKTPO3Hepruto. MHTepec yye-
HBIX TIPEJICTABIAIOT 3KCTPeMOUIbHBIE MUKPOOPTaHU3MBI, CIIOCOOHbIE COXPAHSITH KU3HECTTOCOOHOCTD B 9KC-
TpeMaJIbHbIX YCIOBUAX (HM3KUE UM BHICOKUE TeMIIepaTypsl, pH, faBieHue, cofep>KaHUe B Cpefie TAXKEbIX
MeTanioB) [6]. Pax uccieoBaTeneil peAnoaaraet, 4to sxeae306aKTepun CriocoOHb! [IPOAYLIUPOBATh SHEPTUIO.
VCTOYHUKOM TaKUX GaKTepuil MOTYT CIY>KUTh [I0YBbI YTONIbHBIX OTBATIOB, COAEPIKALUX ITOBBIIIIEHHBIH YPOBEHb
TS>KEJIBII METAJIOB (PTYTh, >Kele30, MeJb, KagMUm u Ap.) [7]. KemepoBckas 0671aCTh COLIEPIKUT MHOXKECTBO
YTONILHBIX OTBAJIOB, KOTOpbl€ HETATUBHO BIUAIOT Ha [TI0YBY, IIO3TOMY UX HCII0/Ib30BaHME B KAUeCTBE UCTOYHUKOB
9KCTPeMOPUNIBHBIX MUKPOOPIaHU3MOB SIBIISIOTCS AKTyaIbHbIM.

Paznuunble GpaKTOPb! BAUAIOT Ha IIPOUSBOAUTENBHOCTD U BBIXOAHYIO MOIIHOCTh MUKPOOHBIX TOILIMBHBIX
a71eMeHTOB. [IpaBUNBHBLI BEIOODP 3TUX PUBUKO-XUMUIECKHX [IAPAMETPOB MOXKET IIOBBICUTH 06111yI0 addek-
TUBHOCTH MTD.

Lensio McceR0BaHUS SBIsSETCS IOAO0P ONTHMAIBHBIX [IAPAMETPOB KYIbTHBHUPOBAHUS SKCTPeMOPUIBHBIX
MUKPOOPraHU3MOB (Pkene306aKTepuit) A IPOAYLUPOBAHUSL OUOIOrNYeCKH YUCTOMN S9HEPTUH.

MaTepuansl ¥ MEeTOZbI

O6BeKTOM HCCIeOBAHUS CILy>KUTIY JKene300aKTeprH, BbieNeHHble U3 TEXHOTeHHO HapyIIeHHO II0YBbI
KemepoBckoit 06macTy (0OTBasI yroabHOTO paspesa « MOXOBCKUM»).
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I[IoYBy A7t TPOBeLEHUS HCCIeOBAHNS OTOMpaIH IIPY IIOMOLIY TIPOGOOTOOPHOr0 COBKA U3 HepKaBeIoL[eH
ctanu. [lepes npoBefieHHMEM DKCIIEPUMEHTA [10YBY OYMILNAINA OT KOPHEU, BETOK, IUCTLEB U T.Jl., PACCTUIAIN
Ha [IOBEPXHOCTH YKCTOH Gymaru B ci10¥ He 6oee 1,0 CM U CYLIMIN IIPY KOMHATHON TeMIIepaType, IepUoLu-
yecku repemeriyBas. [10ydeHHYy0 BO3AYIIHO- CYXYI0 MacCy IepeTupanu B apGopoBoii CTyIIKe U IPOCENBAIU
C UCMIONB30BAHUEM CUTA (IUIOIIAJh [TOp CUTA He boree 1 MM?2).

JI714 BBIZIeIeHUS MUKPOOPraHM3MOB FOTOBUIIM CyCIIEH3UIO II0YBBI B CTEPUIBHOM BoZe (1:10) [8]. CycreHauto
[IOMell[aIy B Liekikep-uHKybaTop npu 25°C Ha 7 cyToK. [[ony4eHHy 0 HaZoCaLouHy0 XXUAKOCTh UCII0Nb30BAIH
IJLsL IOJIyYeHUs CepUH pasBefieHU (10'-107%), KOTOpble BbICEBAIN Ha CeJIeKTHBHYIO Cpefy Ans >kene3obaxTe-
puit: (NH),SO, (0,5 r/n), NaNO, (0,5 r/n), K,HPO, (0,5 r/n), NaNO, (0,5 r/mn), MgSO x7H,0 (0,5 r/n), TMMOHHag
KucnoTa (10 r/mn), caxaposa (2 r/m), TpUIToH (1 /1), FeSO,xsH,0 (5,9 r/m), arap-arap (20 r/m), pH cpezs! 6,8) [9].
BakTepuu KyJIbTUBUPOBAIY B TeueHUe HeLeny Ipu TeMmepatype 25°C. B pesynbTraTte KyabTUBUPOBAHUS OO
0TOOPAHO 5 Pa3NUYHBIX KOTOHUH JKele300aKTepHil, KOTOpbIe TePECAKUBAIY HA KOCOU MACO-TIEIITOHHBII arap
JUIS IPOBEJIeHU A JaJIbHE NI NX UCCIeLOBAHU M.

Jlanee mpoBOAUIY OZOOP ONTUMANBHBIX [TAPAMETPOB KyJIbTUBUPOBAHNUS BblZeTeHHBIX KYIbTYP >KeIe30-
6axrepuil. JIng 9TOr0 B IPOOUPKY CO CKOIIEHHBIM arapoM HaJIMBAIU CTEPUIbHYIO JUCTUINNPOBAHHYIO BOAY
Y TOTOBUJIU CYCIIEH3UIO. 1 ML CYCIIeH3UU KKLOH KYIbTYphI LOOABIANY B IPOOUPKY C 10 MJI YHUBEPCAIBHOH
cpeznbt MITB sapanee usBectHo! pH (2,3, 5, 6, 7 1 8) 1 TepeMeruBany. [IpobUpKy CTABUIN B TEPMOCTAT Ha 25°C
Ha 24 4. [Tociie oIIpeRensny ONTUYECKYIO IIOTHOCTD CyCIIeH3nil Ha criekTpodoTomerpe UV-1800 npu ainuHe
BOJIHbBI 600 HM. Bce MaMepeHuUst IPOBOAUIU B TPEXKPATHOM IOBTOPHOCTHU. [locie BhIUUCAINY CpefiHee apud-
MeTHYecKoe U CTPOUIY rpadUK 3aBUCUMOCTH OIITUYECKOH IITIOTHOCTH OT 3HaueHu pH U BbIOMpaIy KyIbTypH,
pacTyiiye Ipy skcTpeManbHbX pH. OTo6panHble TAKUM 06pa3oM KYJIbTYpPhl UCCIELOBAIY Ha BIUSHIE Pa3-
JUYHBIX TEMIIEPATYP KyJAbTUBUPOBAHHUA. 1 MJI CYCIIEH3UU OTOOPaHHbIX KY/IBTYp [IOMELAIH B IPOOUPKY C 10 MIT
MIIB. Hp061/1p1<1/1 CTaBUJIM B TEPMOCTAT Ha CYTKU IIPU PA3NIUYHBIX TeMIlepaTypax (15, 20, 25, 30, 37, 40, 45°C).
ITocre KyIbTUBUPOBAHUS U3MEPSIIY ONITUYECKYO IJIOTHOCTD CIIEKTPOPOTOMETPUIECKUM CIIOCOOOM IIpH JIHHe
BOJIHBI 600 HM U CTPOUIHU rpadrK 3aBUCHMOCTH OIITUYECKOM IJIOTHOCTH OT TEMIIEPATYPb! KYTbTUBUPOBAHUSL
xese306akTepuii. KOHCOPIIMYyM KyIbTyp N° 1 1 N° 2 HCCIe0BAIU Ha [IPOLOIKUTENbHOCTD KyIbTUBUPOBAHUS.
Tl aTOrO B IpOOUPKY, COZEpIKaLIyto 10 M cpezsl MIIB, HanuBamu 1 MJI CyCIIeH3UH, COfePKalllel BBIIIEYIIOMS-
HYyTbI€ KYJIBTYpHI B COOTHOIIIeHNH 1:1. [IpoOUPKY CTaBUIN B TEPMOCTAT [IPU OIITHUMAJIBHOM TeMIlepaType Ha 18,
24, 36,48 1 72 4. [Io OKOHYaHUY BBIIIEYKA3aHHOI'O BPEMEHHU IIPOBOAUIN U3MEPEHNE ONITUYECKOM IIJIOTHOCTH.
Bce u3amepeHus NpoOBOAUIU B TPEXKPATHOM IIOBTOPHOCTH.

Pesynyra'rm HCCIeaoBaHUs

B pe3YyaAbTaTE BbIACIIEHUA menesoGaKTepHﬁ 13 IIOYBBI YIOJIBHOT'O OTBaJIa «MOXOBCKU» OBIIO OTO6paHO 5
KyJIBTyp MUKPOOPI'aHHN3MOB. Ha PpUCYHKE 1 IPEACTABIIEH r'pa(bm( 3aBUCUMOCTHU ONTUYECKOU INIOTHOCTU KYJIBTYypD
OT pa3JINMYHBIX 3HaYeHUH pH

0.18

0.16
2 014 I>‘2§
g 012 g” = /d\\“m ——Kymsrypa Nel
E 0.1 / =B KymeTypa Nel2
= 0.08 Kymerypa Ne3
= 006
2 0.04 ol —*—Kymerypa Ned
__E 0:02 —=—FymeTypa Nes
] 0 . . : : :

0 2 4 6 8 10

pH cpensr

Puc. 1. 3aBUCUMOCTh ONTHUYECKON MJIOTHOCTH CYyCIEeH3UN xeae3obakTepuit oT pH cpexs

Ha ocHOBaHUU I10y4€HHBIX PE3YIbTATOB MOXKHO CAeIaTh BEIBOJ O TOM, UTO KYJAbTYpBbI Jkene3obaKTepuil
N° 1 U N° 2 BISIOTCS 9KCTPeMOPUIBHBIMU U PACTYT B KUCIOH cpefe (pH = 3). OnTudeckas IIOTHOCTH IpU
3TOM JIOCTUIJTIA 3HAUEHUS O,16. BblllleykasaHHbIe KYIbTypPbl UCCIEIOBANLCH Ha BAUSHYIE TEMIIEPATYPbl, @ TAK)KE
Ha OITHMMaJIbHOE BpeMs KyJIbTUBHPOBAHUSI KOHCOpIMYMa. Pe3ynbTaThl HcCIe0BaHMS IPUBEeHbl Ha PUCYH-
Kax 2 1 3 COOTBETCTBEHHO.

[IpencTaBieHHbIe Pe3yIbTaThl CBULETEIHCTBYIOT O TOM, YTO OTOOpAHHBIE SKCTPeMOUIbHbIE KYIbTYPhI
MHUKPOOPraHU3MOB UMEIOT MaKCUMAJIBHBI IPUPOCT HroMacchl Ipu TeMieparype 37°C. CrefoBaTenbHo, JaH-
Hble 3HaYeHUs TeMIlepaTypsl, pH cpezbl ¥ BpeMeHU KyIbTUBUPOBAHUS OYAYT HCIIONH30BATCS B JAIBHEHIIINX
SKCIIepUMEHTaX.

111



0.700

. 0.600 m\
2 0.500
é 0.400 // \\
; 0.300 / / \. \0 —*—Kymerypa Nel
é 0-200 "—/V \ —B-Kymerypa Nel
g o .
£ 0.100
L

0.000 : : . . .

0 10 20 30 40 50
Temmepartypa, °C

Puc. 2. 3aBUCUMOCTDh ONTUYECKOHN NIOTHOCTH KYJAbTYp XenesdobakTepui
OT TeMIepaTyphl KyIbTUBUPOBAHUS

0.7
, 08 VAN
% o5 [\
E 04 / \
- 03 / \ sl
E% D=2 // \ (vmeTvpa MNel o
= - v xymeTypa Nel)
5 0.1

0 T T T 1

18 24 48 72

HpO,I[OJ'I}IG{TEJ'EBHOC’I’B EYNETHEMPOBAHIA, |

Puc. 3. 3aBUCUMOCTb ONTHUYECKON NJIOTHOCTU CYCIE€H3UU MUKPOOPraHU3MOB
OT NPOJONXKUTENABHOCTU KYNIbTUBUPOBAHUS

BriBoasl

B pesynbraTe poBelleHHbIX UCCIELOBAHUN BbIIe/IeHbl KYIBTYPbI Jkene300aKTepuil U3 TeXHOreHHO Hapy-
IIIeHHOM II0YBbI YTONIBHOTI'O OTBaIAa «MOXOBCKUI», PACIIONOXKEHHOT0 Ha TeppuTtopun Kemeposckoii obmacty,
Ipou3BeZieH MOA60P ONITUMANBHOM KUCTOTHOCTH CPefbl UL Ky/IbTUBUPOBAHNS BblZleIeHHbIX KYIbTYD XKeJe30-
HaKTepuii, B pe3ynbTaTe 4ero 6bl1u 0TOOpaHbl KyIbTyPhl MUKPOOPTaHU3MOB-3KCTPeMOUIIOB, KOTOpble 3aTeM
HCCIEZ0BAIY Ha ONITUMAJIbHOE 3HaYeHYE TEMIIEPATYPBI KYIbTUBHUPOBAHUS 1 OIITUMAILHOE BpEMS KYIbTUBUPO-
BaHUSI KOHCOPLHXYMa OTOOpaHHbIX KYIbTYp. YCTAaHOBIEHO, YTO ONITUMAIbHBIMU YCIOBUSMU KyJIbTUBUPOBAHUS
BBIZIe/IeHHBIX XKeJle300akTepuil, iBnseTcs 37°C, pH cpefsl 3, IPOLOIKUTENBHOCTD KyIbTUBUPOBAHUS 48 .
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OLLEHKA MPUPOAHbIX KOPMOBBIX YIOAUN
BEPXHEKAMCKOIO OKPYTA CPEAHETAEXXHOW 30HbI YPANA

E. . dkoBneBa

DdenepanbHblil HAYUHbI LEHTP KOPMOMPOM3BOACTBA M arpoakonornu umenn B. P Bunbamca, /lo6Hs, Poccusd.
E-mail: viktrofi@mail.ru

AHHOmayua. na oLeHKM NPUPOAHbIX KOPMOBBIX YroAui Ypana 1 paLMoHaabHoro nprpoaononb3oBaHNs HE06X0AMMO YUUTbIBATb KOH-
KpeTHble arponaHaladTHble, IKONOrnYeckme 1 X03saMCTBEHHbIE YCN0BUS KaXKAO0N NPUPOLHOW 30HbI, MPOBMHLMUK 1 okpyra. [Mpn 3Tom
obecneunaeTcs MaKcMMasbHash COrMacoBaHHOCTb CEbCKOX035ACTBEHHOTO MPOU3BOACTBA C MPUPOLHbLIMU YCTIOBUSIMU U KAYECTBOM 3EMEb,
3KONOrMYECKMM COCTOSIHMEM arponaHAaWwadToB.

Katouesbie croga: KOpPMOBbI€ yroabs, NpUpoAHbIE 30HbI, a]’pOJ’IaHﬂ,LIJa(bTbI, 3eMe/IbHbIN YUerT.

BBeznenue

[enb — pazpaboTka arponaHAmadpTHO-9KONTOTUUECKOTO PAUOHUPOBAHUS YPAIbCKOTO MPUPOJHO-
SKOHOMMYECKOIO PaliOHa A1 pellleHN s 3aiad 3y4eHNs U OL€HKU IIPUPOAHBIX KOPMOBBIX yroAuk Buiepckoro
OKpyra CpeHETae>KHOU 30HBI.

MaTepuansl U MEeTOZbI

UccnenoBaHus BhIIOMHEHB! Ha OCHOBe paspaboranHoit Bo BHUU kopmos umenu B. P. Bunbsmca (B Ha-
crosuiee BpeMs PenepanbHblil HAydHBIN LIEHTP KOPMOIIPOU3BOJCTBA U arposkonoruu uMenu B. P. Bunbsamca)
METOZUKU arponaHAIIadpTHO-IKONIOIUIeCKOro palioHMPOBAHUS IIPHUPOLHBIX KOPMOBBIX yTrOAuI [1], Ha OCHOBe
METOAUK 3KOIIOI‘0—I‘€OI‘p3.(1>I/I‘1€CKOI‘O aHanuza MIY [2] u JIaH,zuuachHo—axonomqecxoro 6ananca YT PAH [3].

VccnenoBaHuS BBIIIONHEHbI C UCIIONB30BAHUEM Ie0O0TaHNYECKUX [4], IOUBEHHBIX [5] KapT, ZAHHBIX FOCY-
JapCTBEHHOTO 3€MEIBHOrO y4eTa [6, 7], IpUPOLHO-CeIbCKOXO3SUCTBEHHOTO [8, 9], arpOKINMaTHIeCKOro [10],
MaHAIAPTHO-9KOIOTUYECKOTO [11], TOYBEHHO-3KOTOTUIECKOTO [12, 13] pallOHUPOBAHUI.

JJ1sl XapaKTepUCTUKY COAEPKAHUS eUHUI] PAOHUPOBAHUS HUCIIOIb30BAHBI TaK)Ke POHIOBbIE JAHHbIE
BHUU xopMoOB 110 KapTorpadupoBaHUIio U PaliOHMPOBAHUIO IPUPOLHBIX KOPMOBBIX yrOAUM cTpaHsl. Kiac-
cuduKanys IpUPOLHBIX KOPMOBBIX YTOANI paspaboTaHa B COOTBETCTBUN C MeTOANIeCKUMHU YKa3aHUIMH [14]
1 MeTojUYeCKUMU PEKOMEeHAALUAMHU [15].

Pe3ynbpTaThl HCCI€AOBAHUS

BepxHekaMCKUI OKPYT 3aHAPOBBIX TaHAIIAGTOB HU3MEHHBIX [TATGOPMEHHBIX PABHUH PACIIOIOXKEH B 3a-
nagHo yactu CeBepHoro Ypana. Penbed oxpyra 60sbliieil 4acThiO [I0T0I0-XOIMUICTO-BOTHUCTbIH, BOTHUCTBIH,
IIJIOCKUU. BEICOTHOCTD TEPpUTOPHHU 100—200 M HaJ| yPOBHEM MOPSI.

B mouBeHHOM ITOKPOBE TOCIOACTBYIOT I1030/Ibl MJUIIOBUAIbHO->KEIE€3UCThIE [TIeCYaHble, B IOr0-3allaJHOU
YaCTU UM CONYTCTBYIOT [T0A30bl TOPPSHUCTO-I/IeeBble MIIOBUANBbHO-TYMYyCOBbIe [TeCYaHble.

OCHOBHOU BOJHOM apTepHen B OKpyre ABjsgeTca p. Kama ¢ MHOro4ucieHHBIMU IPUTOKAMU.

[TojaBgroLiast YacTh TEPPUTOPUL OKpyTa (OKOTIO 89 %) 3aHATA leCaMU: IUXTOBBIMU, Gepe30BhIMU, COCHO-
BeIMU. KycTapHUKY 3aHUMAIOT 1,3 %, 60510Ta — 3,7 %, 107 BOZOM — 3,0 %, Apyrue yrozss — 3,2 %.

DKOJIOTMYECKOe COCTOSIHYE MAITHY OLIEHUBAETCS KaK YAOBIETBOPUTENBHOE, IPUPOAHBIX KOPMOBBIX YTOAUU —
XOpolllee U YAOBIEeTBOPUTENBHOE, IECOB — XOpOIllee U YAOBIETBOPUTEIbHOE.

CenbCKOX034MCTBEHHAs OCBOEHHOCTb U3y4aeMOX TepPUTOPUU OY€Hb HU3Kas — BCEro 0,2 % ILIolaju. B oc-
HOBHOM 3TO €CTEeCTBEHHBIE CEHOKOCH! (1,2 %) 1 nmacTbuina (0,03 %). IlamHg 3auumaer 0,05 %.

Bui0BO1 COCTaB IPUPOLHBIX KOPMOBBIX YTOAUI He OTINYAEeTCS pa3sHOOOpa3ueM.

[Ipeo6raziaoT HOPMaJIBHO yBIAXKHEHHbIE HU3KOTPABHBIE II0JIeBULIEBO-AYLIINCTOKOIOCKOBbIE, MATIUKOBO-
OBCSIHUILIEBbIE, PpAa3HOTPABHO-3/IaKOBbIE CYXOJ0JIbHbIE YrOAbI Ha L€ PHOBO-IIO30/IUCTHIX IIOYBAX. MEIKO3/Ia-
KOBBI€, MEJIKO3/IaKOBO-pa3HOTpaBHble. OCHOBHBIE PACTEHHUS: II0JI€BULIA TOHKAS, AYIIMCTBINA KOJIOCOK, MATIUK
JyrOBOM, OBCSHUIIA KpacHas, YepHOT0I0BKA 0OBIKHOBEHHAS , [IOJOPOXKHUK CPeAHUI, MaH)KeTKa OOBIKHOBEH-
Hast, HUBSIHUK OObIKHOBEHHbIH, prianka cobaubs, BaCHIeK IepOXOBAThIN. YPOXKAMHOCTD CeHa — 7—9 1i/Ta, CYXOro
[oeslaeMoro KopMa — 5—7 Ii/ra cpeHero KauecTsa.

BeTpeuaroTcst TpaBOCTOU C MSIT/IMKOM JIYTOBBIM, II[YYKOH, KIEBEPOM IIOI3YYUM PasINYHOM CTeeHu cOUTO-
cTi. OCHOBHbBIE PaCTE€HUS: [10/IeBUIIA TOHKAS, MATIUK JIyTOBOH, LIIyYKa A€pHUCTAs, KIEBEP ION3YYNH, IaITYaTKa
rycuHast, HOZOPOXKHUK GOMBIION, THICAYENUCTHUK 0ObIKHOBEHHBIN, Ky/nbbaba OCeHHSS, OLyBaHUUK JIeKap-
CTBEHHBIN. YPOXKallHOCTb CyXOr'o [I0€ZaeMOro KopMa — 3—5 1i/ra CpefiHero KauecTsa.

ITo BomOpa3eNbHbBIM HU3UHAM PacIIPOCTPAHEHBI LIYYKOBBIE U Pa3HOTPABHO-IIIyYKOBLIE JIyra IPyHTOBOTO
YBILOKHEHUS Ha IepHOBO-II0Z30/IUCTHIX IVIeeBBIX ¥ TOPPSHUCTO- 10301 CTO-T7IeeBbIX [T04Bax. OCHOBHEIE pac-
TeHUsL: [IIy4YKa JepPHUCTAS, T0JIeBUI[A TUTAHTCKAS, MATIUK JIyTOBOM, MITIUK GOIOTHbIH, 0COKA YepHas, 0COKa
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>KeJITasl, KleBep IOoI3y4uil, FpaBUJIAT PEYHOM, TABOJIrA BI30MUCTHASL, TIOTUKU. YPO>KaHOCTb CeHa — 13—15 1j/Ta,
CyXOro I0eZlaeMoro KopMa — 6—10 1i/ra CpeiHero KauecTsa.

CaMmble HU3KUE DIIEMEHTHI pebeda 3aHAThI OCOYHUKAMU Ha MUHEPAIBHbIX T0YBaX. OCHOBHBIE PACTEHUS:
BeMHUK JIAHIIeTHbIM, BEHUK He3aMeYaeMblil, ZBYKUCTOYHUK TPOCTHUKOBUAHBIN, DeKMaHUsI OObIKHOBEHHA,
0COKa OCTpasi, 0COKA IePHUCTAs, OCOKA ITy3bIpyaTas, KaIy>KHHUIA 60JI0THAs, XBOLL TOTISTHOM, OKOITHUK JIeKap-
CTBEHHBIN. YPO>KaHOCTb CeHa — 8—14 II/ra, CyXOro I0elaéMoro KopMa — 6—8 I1/ra HU>Ke CpelHero U IJI0XOro
KayecTBa.

A TaKKe OCOKOBBIMU U 371aKOBO-OCOKOBBIMHU GOIOTUCTHIMU IyraMu Ha TOpdsSHbIX ouBax. OCHOBHBIE pac-
TeHus: BelHUK JlaHrczopda, MAaHHUK OOMBIION, TPOCTHUK OObIKHOBEHHBIM, OCOKH, MYIIUIIA Y3KOMUCTHAS,
yLINIA BIaraauiiHas, cabenrpHUK O0IOTHBIH, XBOLIY, MBITHUK OOJIOTHBIN. YPOXKAMHOCTh ceHa — 10-18 11/ra,
CyXOro IoeZlaeMoro Kopma — 9—11 Ij/ra IJI0XOro KayecTsa.

IToiimeHHble yrOAbsI CXOXKU C MaTepHUKOBrIMU. Hanbonee BblcOKMe IPUBBI 3aHUMAIOT TPABOCTOU C [IOJIEBULIEl
TOHKOM, IYLINCTHIM KOJIOCKOM, CyXOMI0OMBBIM PasHOTpaBbeM. OCHOBHBIE pACTEHU: [10IE€BULIA TOHKAS, JYLLIH-
CTBIM KOJIOCOK, OBCSHMI]A OBeUbd, Kesepus JleIBUHS, KJIeBep MI0/I3y4Ui, acTparajl B3AyThll, IOZMapEHHUK Ha-
CTOSIIUM, TOZOPOXKHUK CPeJHUIM, UKOTHUK Cepo-3e/IeHblI. YPOrkaltHOCTh ceHa — 13—15 11/ra, CyXOro IoejaeMoro
KOpMa — 6—10 1i/Ta CpelHero KauecTBa. Ypo>kaltHOCTb CeHa — 6—8 Ii/ra, CyXoro IoefaeMoro kopma — 6—8 1i/ra
HU)Ke CpeJIHEro 1 HUKE CpefHero KayecTna.

B moHmxeHUSIX OOBIYHBI LI[yYKOBbIE C pA3HOTPABHEM U OCOKAMHU JIyra Ha IIOMMEHHBIX JepHOBO-I/IeeBbIX
noyBax. OCHOBHbIE PaCTeHUSL: IIYYKa JePHUCTAS, MSITIUK O0MOTHDIMH, [T0NEBULIB CODAUbS, TMCOXBOCT IyTOBOH,
0COKa YepHas, 0COKa OCTpast, IOTHUK [ON3y4Nil, TIOTUK eSKUI, [PaBUIAT PEYHOM, IOAMaPEHHUK OOIOTHBIMH.
YporkaltHOCTb CeHa — 14—18 11/ra, CyXOro IoefaeMoro Kopma — 10—12 1i/Ta CpeIHero 1 HU>ke CpeZiHero KauecTna.

Taxoxe OOBIYHBI B [TOMMAX U 3/1aKOBO-PA3HOTPABHO-OCOKOBBIE JIyra Ha [IOVMEHHbIX JIyTOBBIX U IIyTOBO-
6onoTHBIX T0YBaX. OCHOBHbIE PaCTeHU: IIIyYKa ZePHUCTAS, INCOXBOCT JIYyrOBOH, BelHuK JlaHrcnopda, 1By-
KUCTOYHUK TPOCTHUKOBUAHBIN, OeKMaHHUS OOBIKHOBEHHAS, TIOJIEBUIIA TUTAHTCKASL, MATIHUK OOMOTHBIMN, 0COKA
OCTpas, TIOTUK MON3YYUH, ynucTel; OOTOTHBIN. YPOXKAHHOCTh CeHa — 20—23 11/Ta, CyXOro [0eaeMoro Kopma —
10—12 1i/ra cpefHero KayecTsna.

B npuTeppacHBIX YacTIX [IOMM paclIpoCTpaHeHbl OCOUYHUKU. OCHOBHBIE pAaCTEHUS: BEHUK JaHIETHBIN,
BeMHUK He3aMe4yaeMbll, IBYKUCTOUHUK TPOCTHUKOBUAHbIH, OeKMaHUs 0ObIKHOBEHHAs, 0COKA OCTpasi, 0COKa
IepHHUCTAs, 0COKA [Ty3bIpyaTas, KATy>KHHUIIA 60NO0THAS, XBOLLL TOIISTHOM, OKOIIHUK JIeKapCTBEHHBIN. YPOXKaHHOCTD
CeHa — 8—14 11/Tra, CyXOTro I10elaéMOr0 KOpMa — 6—8 11/ra HU>Ke CpeZHero U IJIOXOro KayecTRa.

ITo IIOCKUM XOPOIIIO APEHUPOBAHHBIM IPUBAM B IIOMMaX PEK PACIPOCTpaHeHbl Hanbosee lleHHbIe CEHO-
KOCHBIE YTOJbsI C MST/IMKOM JIyTOBBIM M OBCSHUILEN KpacHOM. OCHOBHBIE PAaCTE€HUS: MATIMK IyTOBOY, OBCIHHUIA
KpacHast, OBCSHMUI[A JIyTOBas, [IONeBULIa TOHKAS, KOCTpel] 6e30CThIi, [IbIpelt IT0N3YYUii, KIeBep [ION3ydnil, Kie-
Bep JIyrOBOI, HUBSHUK OOBIKHOBEHHBIM, MaH)XeTKa OOBIKHOBEHHA. YPOXKAMHOCTh ceHa — 13—15 11/ra, CyXoro
IoelaeMoro KopMa — 6—8 11/ra Belllle CpefiHero KauecTsa.

BriBoasl

PazpaboTaHo arponaHAIiadTHO-3KOIOTMUECKOEe PAOHUPOBaHYE YPAIBCKOTO TPUPOAHO-9KOHOMUYECKOTO
paloHa.

JlaHa OLl€HKa COCTOSHUS Y XapaKTepPUCTUKA IPUPOJSHBIX KOPMOBBIX YTOAUM B BepXHeKaMCKOM OKpyre Cpex-
HeTae>XHOMU 30HBI Ypasa I palluOHAIbHOIO IIPHUPOJOII0Nb30BAHMS.

[Ipeo6raziaoT HOPMaJIBHO YBIXKHEHHbIE HU3KOTPABHBIE II0JIeBULIEBO-AYLIINCTOKOIOCKOBbIE, MATIHKOBO-
OBCSHUIIEBLIE, PA3HOTPABHO-3/IaKOBbIE CYXOAOIbHbIE YIOAbSI HA €pPHOBO-II0A30IMCTHIX I0YBAX. MEIKO3/Ia-
KOBbI€, MEJIKO3JIaKOBO-pasHOTpaBHble. OCHOBHBIE paCTEHUA: I0JI€BULA TOHKA, AYIIMCTIM KOJIOCOK, MATIUK
JIyrOBOI, OBCAHUIIA KPaCHAsI, YepPHOT0JI0BKA OOBIKHOBEHHAS, [IOLOPOXKHUK CPeAHUI, MaH)KeTKa 0OBIKHOBEH-
Hast, HUBSIHUK OObIKHOBEHHbIH, prianka cobaubs, BACHIEK IepOXOBATHIN. YPOXKAMHOCTD CeHa — 7—9 Ii/Ta, CyXOro
IoeaeMoro KopMa — 5—7 1i/ra cpeHero kauecTsa.

ITo HU3MHAM pPacIpOCTPAHEHDI 1IYYKOBbIE U PA3HOTPABHO-IIYYKOBBIE JIyra TPYHTOBOIO YBIAKHEHUS
Ha JIepHOBO-IIOA30/IHCTHIX [TIeeBbIX U TOPPSHUICTO-II0A30NUCTO-I/IeeBbIX [104BaX. OCHOBHbIE PACTEHU: LI[yU-
Ka lepHUCTasl, 0NeBUILa TUTAHTCKAs, MATIUK JIyTOBOM, MATINK GONOTHBIM, OCOKA YepHasi, 0COKa XKeNTas,
KJIeBep ION3YYUi, FPaBUIAT PEYHOM, TABOJTA BSI30MUCTHAS, TIOTUKHU. YPOXKaMHOCTb CeHa — 13—15 11/ra, CyXoro
[moelaeMoro KopMa — 6—10 Ii/ra cpeJJHero KauecTsa.
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OKONOTMYECKAA OBCTAHOBKABITOPOAE AYWAHBE N EEOCOBEHHOCTU
P. LLI. Aky608, O. M. Ynyros, B. P. OpudayxaHosa

Taf)KNKCKUIA TOCyapCTBEHHbI GUHAHCOBO SKOHOMUYECKUI yHMBepcuTeT, [ylianbe, Pecny6anka TagXnkucraH.
E-mail: vazira.orifdhzonova@mail.ru

AHHomayuq. B ctatbe npeacTaBneHbl 0COBEHHOCTU 3KOMOrUYECKOi 06CTaHOBKM ropoja ﬂ,yLuaH6e. ABTOpr OTMEYaloT, UTO NpaBuibHas
OLLeHKa NOMOXEHUI COBpeMeHHOVI 3KO/10rNn AacT BO3MOXXHOCTb NYyTEM HECYLLLECTBEHHOIO U3BMEHEHNS CUCTEMbI X03/CTBEHHOIO OCBOEHUS
ropoja, cornacoBatb MHTEPECHI pa3BUTUA MPOMbILLIEHHOCTU C NOAAEP)KAHNEM ONTUMAJIbHOIO COCTOAHUSA I'IpVIpO,D,HOVI cpeabl, paunoHanb-
HO€ UCMNO/Ib30BaHNE NPUPOAHbBIX peCYypCOB U HeobXx0AMMOCTb peleHne NCNob30BaHNSA Ppa3HbIX METOA0B YyTUNN3ALMM OTXOA0B. PaCCManVI—
BalOTCA BO3MOXXHbIE MNYTUN peLleHNA SKON0rnyecknxn po6neM ropoza, To eCTb NO3TaMNHbIE CTYNEHU yCTOVIHVIBOI'O pa3suTna I'OpO,D,CKOVI cpelbl.
Taroke npunBeaeHbl KOHKPETHbIE MPeaNoXeHUS MO yCTPAHEHUIO CYLLECTBYOLWUX r|p06neM. ANa ynyylweHnsa n passutms FOpOD,CKO]7I cpeapbl.

Kawueesvie crosa: ﬂyLLIaH6€, 3KOMOTEHUMAaN, 3KO/0rM4YecKasa CuTyaLlmns, skosormieckoe 03,CI,OIJOBI'IEHMG,yp6aHM3aLlMﬂ, 3arpsa3HeHuns, okpy-
Kawwaa npupogHaa cpeda, aKoiornvyeckad 06CTaHOBKa, 3KO/I0MMYeckas YMCToTa, BbIX/IOMHbIE rasbl, NPOMBILIEHHbIE, HbITOBbIE OTXO/b,
yTunusauynga otxo4os.

BBezenue

Kaxk npaBuro, skonorudeckue npobaeMbl BO3HUKAIOT B Hanbosee ypbaHU3UPOBAHHBIX 30HAX. BMecTe ¢ TeMm,
B)KHO OTMETUTb, YTO 060CTpeHIE KOTOTMIECKO CUTYALMY YaCTO MEeT MeCTO He CTOIBKO CAMUM IIPOLieCcCoM
ypbaHMU3aLUH, CKONBKO IPYTUMU IPUYMHAMUY, TAKMMU KaK HECOBEPIIEHCTBO TePPUTOPHUAIbHON OPraHU3aLUN
[IPOU3BOACTBEHHBIX U 001I1eCTBEHHBIX 0OBEKTOB, a TAK)Ke reorpaduiecKuM [0NI0KeHueM IyCTOHACETeHHBIX
[IHKTOB, K YHCJIy KOTOPBIX MOYXHO OTHECTH U HAIIly CTONULY ropog Jyuianbe. AHAIU3UPYS LesTeNbHY0 KpyIl-
HOMACIITabHYIO KapTy, B IVIAHIIIET KOTOPOU BXOAUT I. Jlyiianbe 1 OKpy»Karolijye ero 30Hbl, MOXKHO JIerKO 3aMe-
THUTb, UTO HAIII TOPOJ, B CBOMX PAHUIIAX IPEJCTABIIET CBOEOOPA3HBIMI 0a3UC, OLleIIEHHbIN IPAAaMu OOMBIINX
Y MaJIBIX TOPHBIX CUCTEM, XOPOIIIO PA3IUYUMBIX P MTOJJIETE ¢ GOPTA MACCAKUPCKUX TAMHEPOB[1,2].

daKTOpHI, BIUAIOIINE Ha DKOIOTMIECKYI0 OCTAHOBKY ropoza, GopMUPYIOT apeansl, HecopasMepHO IPeBbl-
ILIA0IIIYe er0 IPAaHUILBI C IOKUIBHOU IPUPOAHON CUCTEMOH.

M3BeCTHO, UTO IS OLIEHKU SKOJIOTMIECKOM 0OCTAHOBKY OIIpeleJIeHHOMN 30HbI IPUHATO IPUMEHSITH TAKOE
IIOHATHE KaK «3KOIIOTeHIMaJl», BeIMYNHA KOTOPOTO OIIpe/IeIsIeTCsl 9KOTIOIMYeCKOM €MKOCThI0 KOHKPETHOM 30HbI
WM CpeZbl, ee CIIOCOOHOCTBIO K CAMOOYHIIIEHNIO NI BOCCTAHOBIEHUIO. [IprueM OrpOMHYIO pOsb B IIpoLiec-
Cax CaMOOYHIIIEHUS UT'PATh BO3AYLIHASL adpaliys U [IOYBEHHO — pacTUTeNbHble CO0bIIecTBa. DKOIOTHYECKUH
[IOTE€HIIMAJ COOTBETCTBYET MPEJeIbHO JOINYCTHMOM TEXHOT€HHOM HarpysKe, IpeBbILIeHHe KOTOPO! Pe3KO
YXyZALIaeT SKOIOTUYECKYIO CUTYALHIO.

Oco6eHHOCTH 5K0IOrHYecKoi 06cTaHOBKY ropofa Jlyman6be

Teorpaduueckoe MECTOTIONOXKEHME CTONUIIbI, B CBA3U BhIIIEOTMEYEHHON 0COOEHHOCTHIO, HE UMEET J0-
CTaTOYHOU CIIOCOOHOCTH K CAMOOYUII[EHUIO 10 BO3AEHCTBHEM BO3AYIIHEIX MacC. HanpasieHue mocnesHux,
B CJIy4asiX UX BOBHUKHOBEHHS, MO>KET UMETb B OCHOBHOM IIMPOTHBIY XapaKTep [apajlleIbHO TOPHBIM COOPY-
>xeHreM ['mccapckoro u Kapareruuckoro xpebra. OnHako, CyIeCTBYOIIKE K I0TY OT HUX MHOTOUKCIIeHHbLe Cy0-
MepHUAHAIBHO U KyIHUCO0OPA3HO PACIIONOXKEHHbBIX TOPHbIE BO3BBIIIIEHHOCTU C BbICOTHOM OTMETKOH OT 929,6 M
(YpTa6y3) 01416 M (A6,11yna1<a) OT ypPOBHS MOPS, B OIIpe/leJIEHHOM CTEIIeHU IIPENATCTBYET MHTEHCUBHOM aspa-
LM BO3JyXa. B pesynbpTaTe, BO3AYILIHBIE MACChl, BCTpeYas Ha CBOEM IIYTU TaKUE IIPErpagbl, TEPSIIOT CKOPOCTh
U 4aCTO IPUOOPETAIOT CTATUCTUIECKOE TI0TI0XKEHNE, YTO YPEBATO POCTOM TEXHOI€HHOM HATPY3KU, IPUBOZASIIIIH
B KOHEYHOM HUTOTe SKCTPEMAIBHOM SKOIOIMUECKOU 0OCTaHOBKE.

Henpas UCKIIOUNTD U PYyroM BApUaHT IlepeMelleHUS BO3YIIHBIX Macc, KOrja IIoCIeIHUE, BCTpedas IIperpa-
Iy Ha CBOeM IIyTU, MEHSIOT HallpaBieHYe JBIDKEHUS K I0Ty UK CeBepy, HO TOTZa, He NMes BBIXO/a Ha 60IbIIIoe
[IPOCTPAHCTBO, UX ABIOKeHUE OyZieT UMeTh KOHBepPTeHTHBIN XapaKTep, YTO TAK)Ke OTPUL[ATEIBHO OTPaXKAETCs
Ha 3KOJIOTUYECKOU CUTyallu MECTHOCTHU[3].

[TaBHYIO POJIb /1L 03LOPOBIIEHUS SKONIOIMYECKOH 0OCTAHOBKY Hallleil CTOMMIIBI MOTYT UIPaTh pacTeHUs. Kax
HaM IIpeZACTaBISIETCS, aKIIEHT Ha PacIIMpeHHbIe 30Hbl BEUHO3EJIEHbIX IIOPOZ XBOMHBIX PACTEHUM, HE PEILIUTh
IpobeMy 3KOIOTMYEeCKOTr0 03L0POBIEHUS OKPY>KaloLell Hac cpefbl. FI3BeCTHO, YTO OHO CpeLHee 110 BeTUYu-
He JINCTBEHHOE JIEPEBO, CMOXKET, 00ECIIeUUT YNCTHIM KUCIOPOAOM Dosiee 1500 YeoBeK OJHOBpeMeHHO. Takue
ZepeBbs SBISLIOTCA IPUPOAHBIMU ubTpaM. [I09TOMY, AJIst SKOTOTHYECKUX Lienelt 65110 65l HenecoobpasHo
B O3€JIEHUTEIBHOM ACCOPTUMEHTE ropozia 60sbilie 00paTUTh BHUMAHUS HA TUCTBEHHbIE PACTEHUSL, ABIISIOL[HUECT
YCTOMYMBBIMU B ypOaHU3HUPOBAHHBIX 30HaX. Jlymianbe Kak CTOMUYHbIH FOPOZ € IIpUcyLieii emy nHGpacTpyK-
TypO¥ 3a [Toc/IeHue FofbI IpHobpes MUPOBYIO c1aBy, ctas fopozom Mupa.

HepaBHo 1o mipeznoxeHNIO Mapa Pycramu Dmomanu rpegnoxeHo Jlyiianbe Ha3BaTh «3eI€HbIM [OPOZOM».
BraronpusTtHyo atMocdepy ropoza, CosfaBaeMyto BCeMHU CIIOSIMU 00111eCTBa HACeNAIOIIUMH ero, JOONHSIOT
HOBbIE KPACHBbIE U [IPUBJIEKATEIbHbIE 3AHUS, INUPOKUE TPOCIIEKTHI U AJIIEU, TAPKU, TOCTUHUIIBI U 0PHUCHI,
[IPUAIOIINE CTONUIE TAPMOHUYHOCTS, MBIIITHOCTH U BeUKoIenue. Bee 3To BrieyatiseT BOOOpakeHEe TOPOXKaH
U TOCTEU CTONUILLBI.
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PesynbTaThl HCCTEOBAaHUS

UccnepoBaHus fanHoi obctaHOBKY I. Jlynianbe okasbiBaeT, 4To oblllee BlieyaTieHHe TOPTAT OBITOBbIE
oTx0zb! 6e3 pa3bopHO CBaIMBaeMble XUTEISIMU B IPUIETAIOUINX K [[eHTPaJIbHbIM IIPOCIEKTaM yIULaX, He-
CMOTpS Ha CIIeLIMAIbHO OTBEeJleHHBIE JI 3TOT0 MecTa. [IpUYnHO 9TOMY SBISeTCs HabMI0A0IINIICS POCT Io-
PO>KaH U, 4TO OYeHb BAXKHO, MHOTOYKIAIHbIH XapakTep ux ObITa. [I09TOMY KOMOrndecKue pobiembl Halllero
ropozia LO/DKHBI PACCMATPUBATECS B PAMKaX JIOKAIBHOM 00I11eCTBEHHO- [IPUPOAHOI crcTeMbl JlyaH6uHCKOro
oasuca (6acceiiHa), KOTopas (eciu He 0OPaTUTh JOIKHOTO Ha 3TO BHUMAHUS) MOXKET IIPUBECTU K 000CTPEHUIO
9KOJIOTUYECKOM CUTYaL[ M.

DTOMY MOTYT CIIOCOOCTBOBATH TAK)Ke TEXHOTEHHbIE BEIOPOCH! IIPOMBIIIIIEHHBIX 00BEKTOB B BHIE BO3AYIIIHO —
MEXaHUUYECKOU B3BECU U IIBUIH, YKUAKUX U TBEPABIX OTXOAOB IIPOU3BOCTBA OOraThIX BPEAHBIMU IPUMECIMHU
TSKEJIbIX METAJUIOB U peHOMa. BRIXIOIIHbIE Ta3bl BCEBO3PACTAIOLIETO KONMUIECTBA aBTOTPAHCIIOPTA elile boee
OCIIOXKHSIeT 1 6€e3 TOro SKCTPEeMATIbHYIO 9KOTIOTUYECKYI0 06CTaHOBKY[4,227].

OnHaKo, 110 CIIpaBeJIMBOCTHU CIelyeT OTMETUTD, YTO COOTBETCTBYIOLIMMY OPraHaMU YIIPaBIeHU CTOIMIIEI,
U TIePBYI0 OYepeb XyKyMaToOM ropofa npeAnpuHuMaoTcs 9pdeKTHUBHbIE MEPHI 10 CHIDKEHNIO aBTOMOOUIBHbIX
BBIOPOCOB MyTeM ONTHMHU3ALNY MapLIPYTOB IIaCCAXHUPCKOro TpaHCIOpTa. M 3TO cyuiecTBeHHEIM 06paszom
BIIMSAET Ha DKOJIOTUYECKUI NTOTEHLUAJ CTOTUIBl CHUMAA B OIIPeJie/IEHHON CTEIIeHU TEXHOTEHHYIO Harpy3Ky
U, CIep>KMBas TeM CAMBIM, CHIDKeHe eCTeCTBEHHOM KOIOIMIeCKO eMKOCTH BO3AYIIIHOro bacceiiHa ropoga
Jyuianbe.

Heo6X01IMO OTMETHUT, 4TO 10 [IOBOZAY ITEePCIEKTUB JalbHeNIIero pa3BUTH XKU3HY Ha 3eMIle, aKaleMUK
Poccurickor AkazieMuu ecTeCTBEHHBIX Hayk JI. JIeCKOB BbICKa3ajl HACTOPaKUBAIOLIYIO /I BCEX XKUTEJIeH I1a-
HETHI MBICJIb O BO3SMOYKHOU 9KOJIOTUYECKOU KaTacTpode, BOSHUKHOBEHEM KOTOPOM MOYKET CTaTh 3arpsiI3HEHUE
OKpY>KaloIel cpesibl ObITOBBIMU U [IPOMBIIITIEHHBIMU OTXOAAMU. 3LeCh Hafl0 JOOABUTD COI03 «eCIn». JleHCTBU-
TeJIBHO €CTh TaKas yrpo3a «ecIu» He IpeANPUHAMATh MEPBI 10 3aILIUTE OKPY>KaIOILeN CpeAbl OT TAKOU yTPO3bl
[2,168].

Jna ropoga Jymanbe Takas funeMma «ObITh» WK «He 6bITh» He cTouT. OfHAKO mpobiema ero sKomoru-
YEeCKOr'o 03J0pOBJIIEHHUS, TEM HE MEHee, CTOUT. JIJ1d ee pellleHUs HY>KHbl COBMECTHbIE YCUIUS BCEX, KAK CAMUX
FOpOXXaH, TaK U PyKOBOLUTE/IEH IIPOMBIILITIEHHBIX IPEAIIPUATHUN U DKOJOTMYECKUX OpraHM3aluM A/ IPUHATUS
KapZMHAIBHBIX Mep B 9TOM HaIlpaBleHuu. B IepByo ouepenb, BO Beex chepax IpOH3BOLCTBA HEOOXOZUMO CO-
BepILIEeHCTBOBATH TEXHONIOTUU BILIOTH 10 6e30TX0AHBIX. YTO >Ke KacaeTcst 6bITOBBIX OTXOLO0B, TO UX yTUAU3ALINS
Ziello BpeMeHH, a ceffyac HeobX0AMMO [IPUYINUTh JMI0ZeN K CTPOrOMY COOMIOfEeHHUI0 UMY [IPaBUIaX UX BbIHOCA
U CBAJIKY, IIPOBOJS HAILAHble U yOenuTenbHble 6eceZibl U BCTPEUH C L1e/IbIO IIOBbILIEHNS UX SKOTOTHUYEeCKOro
o6pa303aHH51[4,228]. OzHum ciosoMm, B pamkax JIOIIC ,IIyLuaH6HHCKoro 0asuca, HplHe BO3HUKAeT HEKOTOpas
I1CKOM(OPTHOCTH B pe3y/nbTaTe B3aUMOZEHCTBUS eMOIIOACUCTEMbI U TIOACUCTEM IIPUPOLHBIX U TEXHOJTIO-
IMYeCKUX aHTPOIIOreHHBIX 9IEMEHTOB. DTOMY TaK)Ke CIIOCOOCTBYET, U Ileperpyska aleMeHTOB UCKYCCTBEHHO
IIPUXOJAT B IIPOTUBOPEUME U UHTEHCHUBHOCTBIO IIPOLIECCOB CBA3aHHBIX C XKU3HELEITEIbHOCTBIO TOPOXKAH.

OnrumanbHoCTb dyHkuroHuposanus JIOIIC 3aBUCUT OT ee CTPYKTYPHBIX 57IeMEHTOB, COBEPILIEHCTBOBA-
Hye GOpM KOTOPhIX yBeINYNBAET DKOIOTMIECKUH II0TEeHIINAT IOKAIBHOM 00111eCTBEHHO — IPUPOAHbIH cHCTe-
MBI C OZIHOBPEMEHHBIM CHUYKEHUEM HETATUBHBIX BO3JEHUCTBUM TEXHOIOTMYECKUX AHTPOTIOTEHHBIX PAKTOPOB
Ha OKPY>KaloLy:o cpexy. [I0BBIIIIEHNIO YCTONYMBOCTD K HETATHBHBIM BHEIIHUM pakTopaM B OyAyIiiieM MOTYT
CII0COOCTBOBATE TAK)KE HOBBIE IPAJOCTPOUTENBHBIE CUCTEMBI, K BAYKHBIM 3JIEMEHTAM KOTOPBIX MOYKHO OTHECTH
HOBBIE TEXHOJIOTUHU B 00/1aCTY SHEPreTUKH, TPAHCIIOPTA, MAIIIMHOCTPOEHUS, METAJIIyPTUH, CEIbCKOTO XO35H -
CTBa, [I03BONAIOII[HE PELIIUTD SKOIOrHYeckue pobnemsl. CpeAr HOBEHMIINX MACIITAOHBIX TEXHONOT U CIefyeT
BBIJIEJIUTH [1aPOra30Bble YCTAHOBKY, C IMIyOOKNM OXTa)KIeHHEM TeXHOTeHHBIX [a30B, SHEPrOXUMUYEeCKHe KOM-
IeKchl Ha 6a3e MTHOBEHHOTO TUPOIK3a, IPOMBIIIIEHHbIE GUTOTPOHBI, 3ABOAHI I10 IIPOU3BOACTBY XTIOPEJLIH,
MHUKpOOUOIOrnyeckye Crocobbl IIOMydeHUs XKUBOTHOrO beka u apyrue [6,61].

Kaxzas TeXHONIOIUS B OTZeNbHOCTH UMEET CBOU [IPO6IeMbl pecypcoB U BEIOPOCOB, OFHAKO, CBI3aHHBIE
eIUHOM cucTeMoit oHU OyayT 0671aaTh HOBBIM KaueCTBOM — HKOIOTMYeCKOM YUCTOTHI [6,63].

BriBoasl

Takum 06pa3om, HEOOXOAMMO OTMETHT, UTO CO3AAHUE OITUMATBHOMN SKOIOTMIECKON 0OCTAHOBKY KaK Iiejie-
HaIlpaBeHHOe IpeobpasoBaHue OKPY>KaIOLeH Cpefibl, A/ JOCTHYKEHUSI FapMOHUYHOTO QyHKIIMOHUPOBAHUS
BCEX TEXHONOIMYECKUX aHTPOIIOreHHBIX U IIPUPOAHBIX 37leMeHTOB JlyIaHOMHCKOTO 0a3uca 1 KHUBYIIEro B HeM
HaceJeHuUd IBJISeTCI KOHEYHOM Le/IbI0 pe3ylbTaTa Halllero UCCIeJOBaHNUS.

C y4eToM BCEro 3TOro A/ AAIbHENIIEr0 0340POBIEHNS SKOJIOrMYECKOM CUTyalluy FOpOJia 1 IIPUJIETAIOIUX
K HEMY 30H, MO>KHO HAMETUTb CJIEAYIOLIME STAlIHble MEPOIIPUATUA:

JacTUYHOe CHIDKEHUe 3arpsA3HeHUs OKPYIKAIOoIed cpeZibl BEIOPOCAMHU BbILIe ITPeAeNIbHO LOIIYCTUMbIX KOH-
nenrtpanui (1K) nyrem ocHalieHUS IpOH3BOACTB 3$eKTUBHBIMU OYHUCTHBIM YCTPOHUCTBAMU U COOPY>KEHU-
SIMU.

BHezpeHue B Ipuzieax OTAENbHBIX IPEAIPUITUI 3aMKHYTHIX TEXHOMOT U ; IpeobpasoBaHe U permaMeH-
Tauus BeI6pOca GHITOBBIX OTXOOB U UCKIIOUEHUS YCIOBUM X [IPOU3BOIBHOM CBAIKU.

[TonHas TUKBUAALUS BEIOPOCOB U APYTUX BULOB 3arps3HeHU, npessiaomux IIJIK.
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CHU>XeHUS PECYPCOEMKOCTHU ITPOM3BOACTB 1 CO3JaHUA B Fpa,ZIOCTpOI/ITeIIbHoﬁ CHUCTEME II0JIM OTPACIEBBIX
ITPOMBIIIJIEHHBIX Y3/I0B HA OCHOBE YBA3KHU X C IIPEATIPUATUAMUN 06H.leﬁ BaMKHYToﬁ TE€XHOJIOTHHU.

BVMBANOrPAGUYECKMNIA CIUCOK

1. Bununos JI. H. Dxonorus /Mocksa MzgarensctBo FOpaiiT / 2019 I. — 209¢

2. SIxy60B P. I1I. IIp4uHb BOSHUKHOBEHHUS U IIYTH PEIIeHUs HEKOTOPHIX ITI0OAIbHBIX Ipo6IeM Ha COBPEMEHHOM JTare. /
P. I1I. Ixy60B — XKypHan Hayka u MHHOBauus, N° 2.2020r — 166C. /

3. SIxy60B P. I11. Dxonorudeckue mocneACTBUS 3arpsisaHeHus atmocdeps! yenoBexoM. / P. I11. Ixy6os — XKypuan Hayka u Uu-
HOBaIU, N° 22020T —127¢C. |

4. SIxy60B P. I1I. BiusgHMe 5KOTOrNYeCKOro CO3HAHMUS YeIoBeKa Ha IIobanpHoe nuamMeHeHue knumata /P.I11. SSky6oB — XKypHan
Hayka 1 IlHHOBanus, N° 4 20191 — 22.7¢. /

5. SIky6oB P. I1I. CoBpeMeHHbIe I706aIbHbIe SKONIOIMYECKHe MPO6IeMbl: IPUYMHBI M HEKOTOphIe IyTH UX pelleHus. /
P. I1I. HKyGOB —XypHan Hayka u M HHOBanus,N° 2 2019T — 144C. /

6. Sxy6os P. 111., Yayros O. II. CoBpeMeHHble [IpobiieMbl ¥ TeXHONIOrUY epepaborku mycopa /P.I1I. xy6os, O. I1. Yiyros —
XKypnan «COOPHUK MeXAYHAPOZHOMN HAayYHO — IIPAKTUYECKON KOHGEPEHIHIO MeX/AYHAPOAHbIEe OTHOIIEHHUS, U IIpoLiecc r1oba-
JIU3ALUU» 2021T — 61C.

7. Sky6os P. I11. Yryros O. I1. [Ipo6remsl 06e3BpeXKMBaHUSA OTXOLOB IPOMbIIIIEHHBIX peanpustuil. /P.I11. Jky6os, O. I1. Yry-
ros —BecTHMK OILICKOro rocyjapCTBEHHOTO YHUBEPCUTETA 2020T N° 2—-43C.

118






HayuHoe uzdaHue

OTMOLEPHMN3AUUN KOMEPEXAKLEMY PA3BUTNIO: OBECNEYEHWE
KOHKYPEHTOCMOCOBHOCTU MW HAYYHOTO TNAEPCTBA ATK

PALLMOHANBHOE NPUPOAOMNO/Ib3OBAHUE U OXPAHA OKPYXXAIOLLEN CPEAbI

C60pHMK CTaTeit MexayHapoAHOR HayuYHO-NPaKTUUECKOK KOHpepeHLUN
(EkaTepuHbypr, 24—25 mapTa 2022 T.)

HayuHble pegaktopbl O. I JlopeTtu, M. 0. KapnyxuH

Tekcm daemcs 8 asmopckoii pedakuuu
[unzanHep-sepcranbmk A. t0. TiomeHuesa

MoanucaHo B neyatb 08.07.2022. Popmart 61x86/8. bymara odceTHas. [apHutypa Alegreya, Alegreya Sans
Ycn. ney. 1. 20,92. Tupax 500 3k3. 3aka3

DdeaepanbHoe rocyaapcTBEHHOE 6104KETHOE 06pa30BaTe/bHOE yUpeXaeHne
BbICLLEro 06pa3oBaHmnsa «YpanbCKWil roCyaapCTBEHHbIN arpapHblil yHUBEPCUTET»
620075, EkatepuHbypr, yn. Kapna lInbkHexra, 42

OtneyvartaHo B YHuBepcanbHoi Tunorpadpum «Anbda MpuHT
620049, EkatepuHbypr, nep. ABTomatuiu, 2)K
Ten.: +7 (343) 222-00-34. In. nouta: mail@alfaprint24.ru

OpUr1Han-makeT NOATOTOBNEH B heAEPaNbHOM roCyAapCTBEHHOM BHOAXKETHOM
06pa3oBaTe/ibHOM yupexKaeHN U BbiCLIEro 06pasoBaHns
«YpanbCKui rocyaapCcTBEHHbIA arpapHblil yHUBEPCUTET»

620075, EkatepuHbypr, yn. Kapna /InbkHexra, 42



