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Aunomayus. B crarbe paccMarpuBarOTCS  BONPOCHI  OOCHYXHMBAHHUS TPAHCHOPTHO—
TEXHOJIOTHYECKasi CHUCTEMbl U BIHMSIHME €€ KOMIIOHEGHOB Ha OKpYXKAIOIIyl0 Cpely B TOPHBIX
peruonax. BrisiBieHO BiamsiHHE BCeX (DaKTOPOB HAa KAXKAOM LHKIE TEXHOJIOTHYECKOW CHUCTEMBI U
OIIpeJeNIeHbl Hanbosee CyllecTBeHHbIE. Pa3paboTaHbl cXeMbl TPAHCIIOPTHOIO LUKJIA C YKa3aHUEM
HauboJiee 3HaUMMBIX Ul HKOJIOTHYECKOW 00CTaHOBKM ropoaa. [Ipennoxena cxema popmupoBaHus
HKOJIOTUYECKUX TpeOOBaHUH K MPOMBIIUICHHON NPOAYKIMU B TOPHOM peruoHe. BxonHele u
BBIXOJIHbIE PHEPIreTUYECKUE IMOTOKU JJIsi TPAHCIOPTHO—TEXHOJIOTMYECKHMX OOBEKTOB MOTYT OBITH
MIPEJICTABIEHbl KaK IPOIECChl OOMEHAa SHEpPrueld M BEIIECTBOM MEXJIYy HUMHU U OKpYKarolen
CpeNoW TMpU pealn3allMM MX JKU3HEHHBIX LHKJIOB U  BBIPAXKATBCS COOTBETCTBYIOLIMMH
IIOKa3aTeNsIMU. 3HAYEHMsI ITUX NOKa3aTelel B IEPBYIO OUYEPEb 3aBUCUT OT 3HAYEHUN N3MEpUTENIEH
IPYINIOBBIX 3KCIUIyaTallMOHHBIX CBOMCTB (DaKTOpPOB OOBEKTOB TPAHCIOPTHOW TEXHUKU. UYTOOBI
IpUBJIEYb BHUMaHHE K Mpobieme (poCT 3arpsA3HEHMs] OKpYKalolled cpelbl WIM HCTOIIEHUE
peECypcoB B TOPHOM pETHOHE), HEOOXOAMMO H3bICKaHUWE CPEACTB Ha ee peuieHne. OCHOBHBIM
pelIEHHEM  JKOJIOTMYECKMX  MpoOJieM  SBISETCS  YCOBEPLICHCTBOBAHWE  TPAHCIOPTHO—
TEXHOJIOTMYECKON CHCTEMBI 00CTYKUBAHUS B YCIOBUSIX PHIHOYHON HIKOHOMHUKH.

Abstract. The article discusses issues of transport and technological service system and
the impact of its components on the environment in mountain regions. The influence of all factors
on each cycle of the technological system is revealed and the most significant is determined.
Schemes of the transport cycle have been developed, indicating the most significant for
the ecological situation of the city. The proposed scheme for the formation of environmental
requirements for industrial products in the mountain region. Input and output energy flows for
transport and technological objects can be represented as processes of energy and matter exchange
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between them and the environment during the realization of their life cycles and be expressed by
the corresponding indicators. The values of these indicators primarily depend on the values of
the measuring instruments of group operational properties of factors of objects of transport
equipment. In order to draw attention to the problem (the growth of environmental pollution or
the depletion of resources in the mountainous region), it is necessary to raise funds for its solution.
The main solution to environmental problems is to improve the transport and technological service
system in a market economy.

Knrouesvie crnosa: aBTOMOOUIIBHBIN TPAHCIIOPT, TPAHCIIOPTHOE OOCITY>KUBAaHUE, TPAHCIIOPTHO-
TEXHOJIOTMUYECKasl CUCTEMA, TEXHOT€HHAsl Harpy3Ka, 3KOJIOTUYECKasl CUCTEMA, OXPaHa OKpYXKarollen
Cpenpbl.

Keywords: motor transport, transport service, transport and technological system,
technological load, ecological system, environmental protection.

[IpOMBILIIEHHOCT, U TPAHCIOPTHO-TEXHOJIOIMUECKHE CHUCTEMBbl OOCIYKMBaHUS CO3/aI0T
MOIIHYIO TEXHOTCHHYIO Harpy3Ky Ha OKpyxkawollylo cpeny. JKuBas u HexuBas IpuUpoja
UCHBITHIBAIOT HA ce0e BO3/IEMCTBUE MPOMBILIIIEHHBIX U TPAHCIIOPTHO-TEXHOIOIMYECKUX OOBEKTOB.

B. H. Jlykanun, 10. B. Tpopumenko B cBoux paboTax roBOPSAT O BO3SHHUKHOBEHHWU HOBOM
Hay4HOM BETBU — MPOMBIIIEHHO-TPAHCIIOPTHOM 3kosoruu [1].

[IpOMBIILITIEHHO-TPAHCIIOPTHAS ~ SKOJOTMS HE TOJBKO M3y4aeT pas3JInyHble AaCIEeKThl
BO3/ICHCTBHSI OOBEKTOB IMPOMBIIUIEHHOCTH M TPAHCIOpPTa Ha OKPYXKAWOIIYI0 Cpeay, HO H
TPAHCIOPTHO-TEXHOJOTUUYECKUE CUCTEMbl OOCITY)KHMBAaHUSl HACEIEHMS] TOPHOIO PETHMOHA, a TAKXKe
IpUIOPOXKHYIO HHDpacTpykTypy [2-12].

TpancnopTHO-TeXHOJIOTHYECKAss CHUCTeMa OOCIIYy)KUBaHHMsI HAacEJIeHHs TOpHOTO peruoHa
IpeACTaBIsieT cO00M TEXHMKO-3KOHOMUYECKYIO CTPYKTYpY, MpEIHA3HAYCHHYIO I IEPEBO3KU
TPY30B U JIIONIEH, a TaKkke MPUAOPOKHYI0 HHPPACTPYKTYPY U MOAPA3IACTAETCS Ha!

- MPOEKTUPOBAHHE, CTPOUTENIHCTBO, PEKOHCTPYKIIMS, PEMOHT, COAEPKaHUE aBTOMOOMIIBHBIX
JOpOT, TOHHEJIEH, MOCTOB U IPYTUX COOPYKEHU;

- aBUAllUOHHOE,  aBTOMOOMJIbHOE,  CTPOMTEIBHO-IOPOXKHOE U TPAHCIOPTHOE
MAaIIMHOCTPOEHHUE;

- SKCIUTyaTalisi U PEMOHT MAallMH M MEXaHU3MOB, MOAJIEpKaHuE pabOTOCIOCOOHOCTH U
Ha/IeKHOCTH aBTOMOOMJIBHOTO TPAHCHOPTA, JOPOKHOTO XO3sMCTBa, CIY)XOBl OpraHu3aluu Hu
yIIpaBlIeHUs! JBUKEHUEM Ha TPAHCIIOPTE;

- IIPOMBILUIEHHOCTh CTPOUTEIBHBIX MaTepualoB, TOIUIMB M Macell, IIMH, 3alacHbIX YacTel,
ANIEKTPOTEXHUUECKHUX YCTPONCTB, a TAK)KE HKCIUTYaTalllOHHBIX M FOPIOYE CMAa30YHbIX MaTEpHajIoOB.

JKu3HEHHBIM UK TPaHCHOPTHO-TEXHOJOTHYECKUX OOBEKTOB TPAHCIIOPTA, MPEACTABICHHBIIHI
Ha PucyHoke 1, MOXXHO IOCIJIEZIOBATENIBHO NPEACTABUTH B BUIE ITAlOB CO3/aHUS IPOU3BOACTBA
(100bIYM M nIepepaboTKU ChIPbsl, MPOU3BOJICTBA KOHCTPYKIIMOHHBIX, SKCIUTyaTallUOHHBIX, JOPOXKHO-
CTPOUTENIbHBIX MaTepUajoB, TPAHCIOPTUPOBKH M XpaHEHUS Ha CKJIagaxX, U3rOTOBJIEHHUS 00BEKTA),
HCIOJIb30BaHMsl, BOCCTaHOBIIEHUS pab0TOCIIOCOOHOCTH M YTUIIM3AIMH TEXHUKU UITH COOPY>KEHHUSL.

Oman co30anus BKIIIOYALT 100bIUY U 1epepaboTKy CBIPbs, TPOU3BOJICTBO KOHCTPYKIIMOHHBIX,
CTPOUTENIbHBIX MaTepuajoB, M3 KOTOPbIX COCTOUT OOBEKT TPaHCHOPTa, TPAHCHOPTHO-
TEXHOJIOTMUYECKOM CHUCTEMBbl OOCIIY)KHBaHHUSA, PACXOAYyEMbIX OJKCIUIyaTallHOHHBIX MAaTepUaloB,
HEOOXOIUMBIX JUI €ro (PyHKIIMOHUPOBAHUSI.
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IIpoussoocmeennblll 5man BKIIOYAET W3TOTOBJICHUE Y3IIOB, COOPKY OOBEKTOB TpPaHCIOPTA,
JeTaled, TPaHCIOPTHO-TEXHOJIOTHYECKOW CHUCTEMBI OOCTYXKUBAHUS, CTPOUTEIHCTBO MHIKEHEPHBIX
COOpYyXeHUM (MOCTa, y4acTKa JOPOTH, TyTEIPOBO/A).

Oman sxkcniyamayuy BKIIIOYAT BBIMIOJIHEHUE TPAHCTIOPTHOW pabOTHI B IIEPHO HOPMATUBHOTO
CpoKa ciryObl TPAHCIIOPTHOTO CPEACTBA, TPAHCIIOPTHO-TEXHOJIOTHUECKONH CUCTEMBI 00CTY)KHBaHUS
WM UCTIOJIb30BaHME y4acTKa JOPOTH, MOCTA.

Boccmanosumenvnviii sman u sman pabomocnocobHocmuy TPELyCMaTPUBACT IMPOBEICHUE
TEXHUYECKOTO OOCITY)KUBAHMS U PEMOHTa 00BbEKTa TPAHCIIOPTa U TPAHCIIOPTHO-TEXHOJIOTHYECKOTO
CHCTEMBI OOCTY)KMBaHUSI C BOCCTAHOBJICHHEM JIETAJICH, arperaroB, y3J0B, BEIpAOOTABIIUX PECypc
WM 3aMEHY UX.

Omanel ymuausayuu mpancnopmio2o obvekma TperycMaTpuBaeT pa30opKy (JTUMKBUAALUIO),
nepepadoTKy HENPHUTOAHBIX K BOCCTAHOBICHHIO Y3JIOB M JETajeld, IMOBTOPHOE HCIIOJIb30BAHUE
KOHCTPYKIIHOHHBIX, CTPOMTEIBHBIX M SKCIUTyaTAIIMOHHBIX MaTepUaoB Ha MPEIBIAYIIMX dTarmax
KU3HEHHOTO  IHMKJIa OOBEKTOB  TPAHCIOPTa, TPAHCIIOPTHO-TEXHOJIOTUYECKOTO  CHUCTEMBI
o0CITy>)KHBaHHSI, 3aXOPOHEHHE OTXOJIOB, a TAKXKE M B JIPYruX chepax TPAaHCIIOPTHOU JEATEIHBHOCTH
(Pucynok 1).

JOBBbIYA (ITOJIVUEHUE) U IIEPEPABOTKA CbIPbA

v

JlocraBka, orpy3ka/pasrpys3ka u XpaHeHHe

v

ITony4yenue KOHCTPYKLIMOHHBIX,
9KCIUTyaTallMOHHBIX MaTEPUAJIOB U BTOPUUIHBIX
SHEPIrOpeCypcoB

v

JlocraBka, orpy3ka/pasrpys3ka u XpaHeHHe

v

W3srorornenue y3ioB, netajiei, coopka ookaTka
TPaHCIIOPTHOTO CPEICTBA

v

JloctaBka, orpy3ka/pasrpys3ka U XpaHeHHe

v

> Hcnonb30BaHue TPAHCIIOPTHOTO CPEACTBA

v

XpaHeHue

v

Texauaeckue oocnyxuBanue (TO1, TO2, EO) u
pemMoHT TpancnopTHoro cpeactea (KP)
(BoccTaHOBJICHHE PAOOTOCIIOCOOHOCTH)

v
PA3PABOTKA U YTUIIN3ALIAA
KOHCTPYKILIMHN TPAHCIIOPTHOI'O
CPEACTBA, 3AXOPOHEHME OTXO/10B

Pucynox 1. Cxema )XHU3HEHHOTO ITUKJIA TPAHCTIOPTHO-TEXHOJIOTHIECKOTO 00BEKTa
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B oramel 1NOCTaBKM BXOOUT TPAHCIOPTUPOBKA M XPAHECHMs, KOTOPBIC SABISAIOTCA
MIPOMEXYTOYHBIMHM M OTHOCSITCS KaK K MarepHuajiaM, Tak 1 K 00beKTaM TPaHCIOPTa U TPAHCIOPTHO-
TEXHOJIOTHYECKOTO CUCTEMBI 00cTyxuBanHus. [IpobaeMbl 3KOIOTHUH, BOSHUKAIOIINE HA STHX JTarax,
MEHEE 3HaYMMBbl, YEM Ha OCHOBHBIX JTallaX JKU3HEHHOTO LHUKJIA TPaHCIOPTHO-TEXHOJIOIMYECKOIO
00bEeKTa, I0ATOMY HaMH OTJIEJIbHO 3TOT BOIPOC HE PacCMaTPUBAIOTCS.

B kax1oM M3 3TUX 3TaroB >KU3HEHHBIX IMKJIOB IMPOUCXOAUT MOTPeOIEHNE SHEPropecypcoB,
KOHCTPYKIIMOHHBIX, IKCIUTyaTallMOHHBIX MAaTEPUAJIOB U IOPOKHO-CTPOUTEIBHBIX; TEXHOJIOTHUECKHE
IIPOLIECCHI CONMPOBOXKAAIOTCSA BBIOPOCAMM BPEJHBIX U TOKCHYECKUX BELECTB, & TAKXKE BHOCST CBOU
BKJIAJ| B 3arPsI3HEHHE BOJIBI, [TIOYBBI BO3yXa, HCTOLEHUE IIPUPOAHBIX PECYPCOB FTOPHBIX PErMOHOB.

Ha Bcex sTanax >KW3HEHHOTO MKJIA POAYKIIUN HAOIIONAI0TCS:

- cOpochl, MPEBBILAIONINE HOPMATUBBI MPEAEIbHO JIONYCTUMBIX KOHLIEHTpAaLMHd BELIECTB,
LIyM, BUOpAI|sl, OCTaTOYHAs TEMJI0Ta, AEKTPOMATHUTHBIE U PaAMOaKTUBHbIE N3ITyUESHHUS;

- IIPEBBIILIEHUE YCTaHOBJIEHHBIX HOPMATHBOB NOTPEOJICHUS MaTEPHAIOB U SHEPTUY;

- IPEBBILIEHUE NPEAEIBHO JONYCTUMOIO COJAEP’KAaHUS SKOJOTMYECKU BPEAHBIX BEIIECTB U
KOMITOHEHTOB B UCIIOJIb3yEMbIX MaTepHaliax;

- HapyUICHWEM YCTAaHOBJICHHBIX MPABWJI OOpaIlleHHs ¢ OTXOJaMH OOBEKTOB TpPAaHCIOPTa U
TPAHCIOPTHO-TEXHOJIIOTUUECKUX CUCTEMbI 00CTYKMBAaHUS.

Korna co3patoT TpeGoBaHUS K HA3HAYEHUIO MM XapaKTEPUCTHUKaM OOBEKTOB TPAHCHOPTA U
TPAHCIIOPTHO-TEXHOJIOTUIECKUX CHCTEM OOCITY)KMBaHUS, TO 3TH TpeboBanusa nmo manaeiM BHUU
OXpaHbl NPUPOABI MOTYT OTpa)kaThb BBIOOp, ClIEIaHHBIA IPU MPOEKTUPOBAHWU U MPOU3BOJCTBE
HOBOHM, YIYyYLIEHHOM TEXHUKHM OTHOCHTEIbHO SKOJIOrMYecKHX mpeanoyTeHuid. OObIYHO
paccMaTpUBarOTCs CIEAYIOLINE BUbl TPEOOBAHMIA:

- TOTPEeOHOCTh pacXoj JHEPTrUM W MaTepPHalioB, YYUTHIBAEMBIX BMECTE C 3arparaMu Ha
N00BIYY, IOATOTOBKY M OUMIIEHUH, TPOMEKYTOUHO-TIPOU3BOACTBEHHBIX IIPOLIECCOB B TOM YHCIIE U
MIOCJIEAYIOINE TEXHOJIOTUYECKUE TIPOLIECCHI;

- KOJINYECTBO U THI OTXO0B, IPOU3BOAMMBIX Ha BCEX dTalax KU3HEHHOIO 1IUKJIA;

- BXOAHbIE M BBIXOJHBIE IIOTOKH, CBSI3aHHBIE C YIAKOBKOM, TPaHCHOPTHPOBKOM,
pacnpeieieHueM 1 UCII0JIb30BaHUEM PECYPCOB U SHEPIHH;

- BapuUaHTaMM BOCCTAHOBJICHMs, BKJIIOYash BO3BpaT (BOCCTAHOBJEHHE) IOTEPh SHEPTUH,
MIOBTOPHOE MCIIONIb30BAHUE pECypca, a TaKKe BOCCTAHOBIEHHS pPabOTOCIIOCOOHOCTH M PEMOHT,
MPOCTOTY Pa300OpKH.

Obmias cxema (OPMHUPOBAHUS SKOJOTMUYECKUX TPEOOBaHUM K MPOMBIIUIEHHOW MPOIYKIUU
nokasaHa Ha Pucynke 2.

D¢ dexTrl Bo3aeHcTBUS 00bEKTOB TPAHCIIOPTA U TPAHCIIOPTHO-TEXHOJIOTHUECKON CUCTEMBI Ha
OKPYKaIOIIYIO CPEy OMPENESIOTCS BEIMUNHAMU BXOAHBIX M BBIXOAHBIX IOTOKOB Ha BCEX CTAIUAX
KU3HEHHOTO IIUKJAa, U0O HCIOJb3yeMbIE B MPOIIECCE YEIOBEUECKOM AESITEIbHOCTH MaTepuaibl U
SHeprus He ucyeszaroT [8-12]. Marepuansl uayT B nepepaboTKy, TUOO MpEeBpalIaloTCs B OTXOMbI U
3arpsi3HEHUS.

. X. Menoys, . JI. Menoy3 Ha OCHOBE pacCCMOTPEHHH OOJBIIOr0 (haKTHUECKOTO Marepuaia
BXOJIHbIE TIOTOKH Pa3AeisioT Ha:

- MaTepualbHble, CBA3aHHbIE C J00BIYEH CBIPbS, MPOU3BOACTBOM, TPAHCHOPTHPOBKOM,
TEXHUYECKHM OOCITYy)KMBAaHUEM, HCIOJIb30BAaHUEM, MOBTOPHBIM HCIIOIb30BAHUEM W YTHIIU3AIHeEH
NPOAYKLHMH, a TakXKe Te, KOTOpble MOTYT OKa3blBaTh pA3JIMYHOE BO3JACHCTBUE Ha Cpeay
(OT4YXJIEHUIO TEpPPUTOpPUM, NPUBOAUTH K YCKOPEHHOMY HCTOIICHHIO NPUPOJHBIX PECYpPCOB,
CHIDKEHMIO TUIOJOPOAMS TOYB, BBIIEICHUIO BPEAHBIX BBIOPOCOB, a TAK)KE MOXKET BO3JEHCTBOBAaTh
OIIaCHBIX MaTepHaJIOB Ha 310POBbE U JOJITOJIETUH YEIIOBEKA);
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- IOTOKH SHEPTHH, UICTOYHUKAMHU KOTOPBIX MOXKET SIBJIATHCS JKUAKOE TOIIIMBO, F€OTEpMaJIbHbIE
MCTOYHUKH, AJICPHBIE U THAPOIIEKTPOCTAHIINH, OroMacc, a Takoke Berep [14].

KOHIEHTPALIA IMPOEKTHPOBAHUE YKU3HEHHbIN LIUKJI
MNPOAYKIMU/TIOTPEBHOCTH MMPOAYKLINUN MMPOAYKINN
I |
GbyHKIHH; BBIOOp MaTepUaIIOB; MaTepualibl; SHEPrus; HPOAYKIIHAA,
XapaKTEePUCTHKU; peoOpazoBaHue (pOpMEI; 100bIYa CHIPHEBBIX BBIOPOCHI B
CTOUMOCTb; CHIKCHHE MaTepUaJIoB, aTmocdepy;
0€e30I1aCHOCTb 1 MaTEPUATIOEMKOCTH; TPaHCIIOPTUPOBKA, cOpocel B
OXpaHa 3/I0pOBbS; YIIy4llleHHE H3rOTOBJICHUE, BOLY,
OXpaHa OKpY’Karoulen TEXHOJIOTHYECKOT O TPpaHCIIOPTUPOBKA, TBEPABIC
Cpebl; HOpMaTUBHEIE pol1ecca; BO3MOXKHOCTHU HCIIOJIb30BAHMUC, OTXOJBI;
TpeOOBaHMs PELUKIINHTA; TCXHUYICCKHC ApyTHC
HUCIIOJIB30BaHUE O6CJ'IY)KI/IB3,HI/IG; OTXOAbI
9HeprodpPpekTHBHOCTH TpaHCHOPTHUPOBKA,
pa3MelleHue OTX0A0B

CTPATEI'MA COBEPILIEHCTBOBAHUMI.
PECYPCOCBEPEXXEHUE. .
I[MPEJOTBPAILIEHUE 3AI'PA3HEHMA OKPYXXAIOILEN CPE/IbI

Pucynok 2. O6mas cxema popMUPOBaHUS SKOJIOTHYECKUX TPEOOBAHMIA K MPOMBIIUICHHOUW MPOAYKIINN

BxoznHble M BBIXOJHBIE IIOTOKH, €CIM UX PAaCCMOTPETH Ul TPAHCIIOPTHO-TEXHOJIOIMYECKUX
00BEKTOB, OHU MOT'YT OBITh MPEACTaBIEHbl KaK IPOIECCHl 0OMEHA SHEpruei U BEeLECTBOM MEXIy
HUMH M OKPYXKalolel Cpefod MpH MPOLECCE pPealM3alii UX JKU3HEHHBIX LIMKJIOB M BBIPAXKATHCSA
COOTBETCTBYIOIIMMH MOKa3zareiasiMu. (OCOOEHHO CleAyeT IOYEepPKHYTh, 4YTO 3HAUYE€HUE OTHUX
[OKa3arejlel B IEPBYIO O4Yepelb, MOXKET 3aBUCUTh OT 3HAYCHUN H3MEPUTEIIEH TIPYIIIOBBIX
HKCITyaTallHOHHBIX CBOMCTB (DAKTOPOB OOBEKTOB TPAHCIIOPTHON TEXHUKH.

B. H. Jlykanun, 0. B. TpodumeHko Ha OCHOBE [ETaJIbHOTO aHAJIW3a JAl0T MOHATUS U
onpeneneHus: 00 OKpyxarolen cpesie, npeacraBieHHbie B Tadmuie 1 [1]:

. Taomuua 1.
MOHATHUSA U OITPEJEJIEHHM S Ob OKPYXAIIIEW CPEJIE
Haumenosanue Onpeodenenue
Buocdepa KauecTBeHHO cBOeOOpa3Has ImiaHeTapHas 000J104Ka, BKIIIOUYAIOIIAst HE TOJIBKO

OpraHu3MBl, HO M Cpelly UX JKU3HH, OXBAYE€HHYIO U IPe0Opa30BaHHYIO
JESITEIbHOCTHIO 3TUX OPTaHU3MOB.

Okocucrema COBOKYIHOCTD Pa3IMYHBIX BUJIOB pACTEHUH (TIPOTYLIEHTOB), Y)KUBOTHBIX
(KOHCYMEHTOB) 1 MUKPOOPTraHU3MOB (PEIyLIEHTOB), B3aUMOIEHCTBYIOIIUX APYT C
JPYrOM U C OKpPYXAIOLIEeH nX cpeaoi TakuM o0pa3oM, YTO BCA 3Ta COBOKYITHOCTb
MOJKET COXPAHATHCS HEONPEAETIEHHO I0JIF0€ BPEMS.

Bbuoreonenos COBOKYITHOCTBH Ha MU3BECTHOM INPOTSKEHUH 3€MHOM MOBEPXHOCTH OJHOPOIHBIX
NPUPOAHBIX COCTOSIHUN M KOMIIOHEHTOB (aTMOC(EphI, pACTUTEILHOCTH, TOPHOR
MOPO/IbI, TOYBBI ¥ THJIPOJIOTHYECKUX YCIOBHUM, )KUBOTHOT'O MUDA,

MUKPOOPTaHU3MOB).
DKOJIOTHYecKoe [MocnenctBust MoOOBIX (TIpeTHAMEPEHHBIX WIIH CITyYalHBIX, TOCTETIEHHBIX WIIN
BO3/ICHCTBHE KaTacTpO(UUECKUX) aHTPONIOT€HHBIX U3MEHEHUH NPUPOIHBIX OOBEKTOB U

(baKTOpOB, CBA3aHHBIX C TPAHCIIOPTHOM JESATENLHOCTBIO.
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Haumenosanue Onpedenenue
DKonoruueckas CrocoOHOCTh TPAaHCTIOPTHOTO O0BEKTA «BITUCHIBATHCS» B PACTUTEILHO-
YUCTOTA SHEPreTHYSCKUE MPUPOIHBIC IIUKIIBI U MEpa BO3ACHUCTBUS €r0 Ha OKPYKAIOIIYIO

[TapameTpsl cocTOSAHUS
OKpY>Karollen cpebl

cpemy (mapaMeTpbl COCTOSHUS CPEJIbI).

Temnepatypa, JaBjieHue, 00bEM Ta30B, JKUJIKOCTEH, KOHIIEHTPAIIUU BEIIECTB,
HANPSHKEHHOCTh 3JICKTPOMArHUTHOTO TIOJIs, PAJIMOAKTUBHOCTD ¥ Jp. OHU TOJKHBI
HAXOJUTHCS B CTPOTUX JMANa30HAX ISl 00eCTieUeHHs YCTOHYNBOCTH SKOCHCTEM.
TpaHcropTHAs AEATENLHOCTh MOXKET MPUBOJIUTH K N3MCHEHUIO 3HAUCHUIN
MapaMeTPOB COCTOSIHUS Ha JIOKAIBHBIX YU4aCTKaX TEPPUTOPHH.

JKkoyoruveckas CocrosiHUE 3aIUIIEHHOCTH OKPYKAIOMIEH MPUPOTHON CPEIbl OT MPOMBIIIICHHO-
0e30macHOCTh TPAHCTIOPTHBIX Bo3aeHcTBuUi. [Ipn 3TOM oOecnieunBaeTcs QyHKINOHHPOBAHHE
MTPOMBINIUICHHOCTH U MPUPOTHO-TEXHUYCCKUX CUCTEM B TIpeIeiaX JOIMyCTUMOTO H3MCHCHUS
TpaHCIopTa napamMeTpOB OKPYKAIOLICH Cpebl.

JlokanbHas MHOroKpaTHOE TPEBBIICHHEe KPUTHIESCKUX (TIPEICITBHO JOMYCTHUMBIX) YPOBHEH H
9KOJIOTHYECKast HArpy30K Ha JIOKaJIbHBIE 3KOCUCTEMBI 110 Pa3JIMYHBIM UHTPEAUCHTAM U BUJAM
Karactpoda BO3JICHCTBHS, B PE3yJIbTaTe KOTOPHIX HAPYIIACTCS MX YCTOMYHUBOCTS.

Heben b. oTmeuaer, 4To »HEpreTHUECKUE U MaTepuaibHbIe TPeoOpa30oBaHus, TPOUCXOIAIINE
B SKOCUCTEMAaX, 00eCIeUNBaIOT MOAJEPKAHNE )KU3HU Ha 3eMJIe U 3aKIIIOUAIOTCs B CIEAYIOLIEM:

1. CylecTByrOT 3KOCHUCTEMBI 3a CYET HE 3arpsA3HSAIOIIEH Cpely COJHEYHOW JHEpruw,
MIOCTYHAIOUIEH Ha OBEPXHOCTD IJIAHETHI B U30BITOYHOM JIJIsl HUX KOJIMYECTBE.

2. IlomyuyeHue pecypcoB, a Takke M30aBJIEHUE OT OTXOAOB MPOMCXOAUT, MPEXKIE BCETO
KpYroBOpOTa COEAMHEHHUI yIvepozaa, a3oTa, cepbl, ¢ocdopa, 6e3 3arps3HEHUs Cpeabl B paMmKax
KpyroBOpOTa BEILECTB,

3. [IpuHIMI 3K0JIOTMYECKON MUPpaMUAbI peain3yeTcsl, TAaKUM o0pa3oM, Kak Oosiblie Gruomacca
MOMYJISALAN, TEM HIDKE 3aHUMAET ee TPOPUICCKU YpOBeHb [15].

CornacHo JaHHBIM, MPEJICTAaBICHHBIM B pabdoTax psija aBTOPOB, YEIOBEYECTBO UPE3MEPHO
HKCIUTyaTUPYEeT UCTOYHMKH IUTaHeThl [1, 7-9, 12]. Temnbl HCHOIB30BAHUS SHEPTUU U3 INIAHETAPHBIX
HUCTOYHMKOB, MAaTepUajioB M TEMIBI IpUeMa OTXONOB IUIAHETAPHBIMM CTOKAMHU JIOJIKHBI
COIVIaCOBBIBAThCSI, HE MPUUYUHATH yIIepOa MPUPOIHBIM MPOLieccaM MOMIONIEHUS, PEryJIupOBaHus U
pereHepanum, Tak Kak JI0O0O0W BUJ pecypcoB (Boaa, MUIIA, JKee30, jJec, HepTh U T.J1.) OrpaHuYeH
CBOMMHM UCTOYHMKAMH UCTOKAMH.

B. JI. Jlanun, A. I. Maptuscen, B. M. IlonoB Ha ocHOBe 00716111070 (haKTUUECKOTO MaTepuana
OTMEYAIOT, YTO JMHAMMKA [TOTOKOB 3arpsi3HEHUN U (OPMUPOBAHUS CTOKOB (JEHOHUPYIOLIUX CPEN)
Ha IpUMepe MPOMBILIUIEHHOTO TPAaHCIOPTa, UICTUHHAS MPUPO/IA STUX OIPAaHUYEHUN OYEHBb CIIOXKHA
[16].

H. ®. Peitmepc cnpaBenauBO OTMEYAET, YTO CYLIECTBYIOT YCTOMYMBBIE CBSI3M MEXKIY
3arpsiI3HEHUEM OKpPY)KAoIlleld cpeibl W KpyroBOpOTOM BemiecTBaM. Ha Haml B3I OCHOBHBIM
MPEMSTCTBUEM HapyLICHUs SKOJIOTHYECKOTO PaBHOBECHUS B OKpYXAIOIIEeH cpelie B TOpPHOM PETHOHE
ABJIIETCS HAJIM4YUE OIPENEICHHOIO IOTEHIMala €€ CaMOBOCCTAHOBJICHUS W OYMILEHUS OT
3arpsizHUTeENen [17].

AHTpOIIOTeHHAas JeSATeIbHOCTh YeJIOBeKa MPUBOAUT K MOTEPE YCTONYMBOCTU SKOCHCTEM, HX
Jerpajialiii U pa3pylIeHUIO0 B TOPHOM PETHOHE. DTO MOXKET MPOSBIATHCS B U3BMEHEHUU TTapaMeTpoOB
OKpY’Karollel cpelpl (aBICHMs], BIAXHOCTH BO3JyXa, KOHLEHTpAlMM XHMHUYECKHUX BEIIECTB,
TeMIeparypsl M Jp.), a TaKKe COKpalleHueM OuopasHooOpaszus. Oka3biBaeTcs pa3OMKHYTBHIM U
pa3pylIeHHbIM OMOTEOXUMHUYECKUI KPYTOBOPOT BEIIECTB, MMEHHO [TOATOMY NPUPOIHBIE PECYPCHI B
npeJienax MpeKHUX eCTeCTBEHHBIX KojeOaHuM, MepecTaloT BOCIPOU3BOIUTHCS.

DKOCHCTEMBI MOT'YT Pa3pyILaThCs WA U3MEHATCS B PE3YIIbTATE:

- TIpY U3MEHEHHH KOHIIEHTPaLuHU OTAeNbHBIX Ta30oB (O3, CO,) B cTparocdepe u Tponochepe,
BO3MOKHOTO U3MEHEHHUS KIIMMAara;
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- 33 CUET 3arpsi3HEHUS CHIDKAETCS TPO3PAYHOCTh aTMOChepHI;

- B pe3yJbTare BO3JIEHCTBUS HAa MPHUPOAHBbIC JNaHAmA(TH (BCHAIKa U OPOIICHHE 3eMelb,
VHUUYTOXKEHHUE PACTHUTEIBLHOCTH U T.JI.) H3MEHSIETCSI allbOe10 3¢MHOU TTOBEPXHOCTH;

- armocdepHo-ruapocheproro 3akucienus (pH-adpdext, uz-3a BBIOpOCOB B armocdepy
OKCHUJIOB a30Ta U Cepbl, 00YCIOBJICHO MOBBIIICHHEM KOHIICHTpAIMK HOHOB Bogopoaa) (Tabnuma 2).

. . Tabmuna 2.
BUJIbI 3ATPSISHEHNUW OKPYXAIOIIEN CPE/IbI

HpOI[yKTLI CTOpaHus UCKOIMAa€MOTI'O TOILIMBA; OTXOAbl XUMHUYECKOT'O

Munepanvrnoe . .
MIPOM3BOCTBA; MIAXTHBIE OTBAJIBI M TEPPUKOHBI; OTXOBI METAJLUTYPTHH.

[Iponyxre! cropanus JABC; smoxuMuKkaTsl U yIOOpEHNUs; aBapUHBIE COPOCHI
B akBaTtopusx; Hedreqo0bpda 1 HedTenepepadoTKa; OBITOBBIC CTOKHU U
MYyCOP; MUKPOOUOJIOTUYECKHE TTPETapaThl; OTXObI MHIICBOM
[IPOMBIIIJICHHOCTH; OTXO/IbI YXKHBOTHOBOTYECKHX (hEPM.

Opeanuueckoe

Hnepeouenmmuoe

[IIymoBoOe; TEII0BOE; CBETOBOE; PaJHallIOHHOE; 3JI€KTPOMAarHUTHOE;
BHOPAIMOHHOE.
Kommuekcusrit pakTop OecriokoicTBa; HapyIlleHne OallaHca IOy,
Buoyenomuueckoe cllydyaifHasi HalpaBJIeHHAs HHTPOLYKIHS U aKKJIMMaTH3alHs BUIOB;
HEKOHTPOJIUPYEMBIH CIIPOC, OTIIOB, OTCTPEN U OPaKOHBEPCTBO.
BripyOKka JilecHBIX HacaXeHUH (3pO3Hs [TOYB); 3apEeTyIUPOBaHIE BOJIOTOKOB
Jlanowagmmoe (ocymieHue 3emMens); KapbepHas pa3padoTka ucKkomaeMbix (ypbaHu3anms);
JIOPO>)KHOE CTPOUTENBCTBO (JIECHBIE M CTEITHBIE TTOXKAPHI).

THapamempuueckoe

3aepsaznenue okpyoicaroweri cpeovt

JU1s 310pOBbs YeNIOBEKA HEAOCTATOYHO U3YUYEHBI, MOCIEACTBUS 3TUX U JPYTUX HAOIH0JaeMbIX
SIBJICHUH, B TOM YHCJIE MEpa 3TUX MPOSBIECHUH [T0Ka HEU3BECTHA.

ObecrieueHre 3KOJIOIMUECKOM O€30MacHOCTH B TOPHBIX PETHOHAX TAaKO€ OrpaHUYEHUE
JEWCTBUS IETEPMIUHUPOBAHHBIX M CIIy9alHBIX (PaKTOPOB, KOTIA JIOIYCTHMbIE YPOBHH ONAaCHOCTH HE
IIPEBBIIIAIOT 10POra YCTOMYUBOCTH OUOTHI.

OcHOBHbIE IPU3HAKAMU BBIXO/a 3a IpeJesiaMi YCTOWYMBOCTH MOXKET SIBJISATHCS CIIEAYIOIINE
(bakTopsI:

- YBeNTMYEHUE KOHIICHTPAILIMH 3arpsi3HATEICH;

- COKpAIIICHHUE 3aI1acoOB PECYPCOB;

- OTBJIGUCHHUE KalHTaja, TPYIOBBIX PECYpPCOB, MaTepUAIbHBIX OT NPOU3BOJICTBA KOHEYHOU
IPONYKIIMM Ha JKCIUTyaTalMio 0osee CKYIHBIX, OTAAJNCHHBIX, 00Jiee pacCesHHBIX PECYPCOB MIIM Ha
BHJIBI JICSTEIHHOCTH, KOTOPHIE paHbIle OecIuiaTHO Jelaja mpupoaa (O4ucTKa BO3ayxa, o0paboTka
CTOYHBIX BOJ, COXpaHEHHE OMOpa3zHOOOpa3usi, BOCCTAHOBIEHUE MHUTATEIHHBIX BEIIECTB B MOYBE H
T.J), @ TAKXKe U JJIs1 OXPaHbl, NOAIeP>KaHHs, MOTYUYEHHUS T0CTyNa K OCTaBIIUMCS pecypcaM;

- BO3pacTaHue yncia KOH(IMKTOB U3-3a BIaIeHUs] HCTOYHUKAMH UM CTOKAMHU;

- cOOM TIPUPOTHBIX MEXaHU3MOB OYMCTKH OT 3arpsi3HEHUI;

- HaceJeHHWE W DSKOHOMHKA TPHOOPETAIOT 3ama3/bIBaloONIe M HCKKEHHBIE CHTHAIBI O
¢u3nUecKux mpeaesax MCTOYHUKOB U CTOKOB MaTe€pHUajioB U SHEPIMM, MPOMCXOIUT 3ara3/iblBaHue
OTBETOB Ha 3TH CUTHAJIbI;

- Ipy M30BITOYHON HArpy3Ke Ha HUX MPEAEIIbl CHCTEMBI HE TOJBKO KOHEUHBI, HO M MOTYT OBITh
MIOIBEPIKEHBI PA3PYyIICHHIO.

[TombiTKa 0OIIECTBa O0OWTH MpOOIIEMyY CYIIECTBOBAaHHS OTPaHUYECHUH, MOIMEHSS €€ CIIeNon
BEpOil B TEXHUYECKHH MpPOrpecc M BO3MOXKHOCTb CBOOOJHOTO pBIHKA, SIBISETCS OIHOW U3
pacpoCTpaHEHHBIX OIINOOK.

Urob6bl mpuBieYyb BHUMaHHS K MpoOieMe (pOCT 3arpsi3HEHUs OKpYy’Kalolled cpeabl HIn
HCTOIIIEHUE PECYpCOB B TOPHOM DErHOHE), HEOOXOIMMO M Ba)KHO, M3bICKAHUS CPEICTB Ha €e
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pelieHre, BbI0opa HAMTyUYlIero BapuaHTa PelieHUs U MOJIyYeHHsl MMOJIOKUTENbHOTO pesyabrara [1,
2, 11,12]. OnHUM #3 OCHOBHBIX DEIICHUS TAaHHOW MPOOIEMBI SIBISETCS YCOBEPIICHCTBOBAHUE
TEXHOJIOTHH JOOBIYM PECYPCOB B YCIOBHUSIX PHIHOYHOM SKOHOMHKHU. PBIHOK M TEXHOJIOTHH OOBIYU
PECYPCOB 3aBUCUMBI MEXAY CO00i U 00pa3ylOT KOHTYp OTpHULIATeNIbHOI 0OpaTHON CBSI3H, a TaKXkKe
LEMb MPUYMHHBIX OTHOILIECHHM, KOTOpas KOPPEKTUPYET CUTYaIUIO0, MOXKET MEHSTh HaIlpaBiICHUE
M3MEHEHUH Ha MPOTUBOMOJIOKHOE, BOCCTAHABITUBALT OajaHc.

CocrosiHusl yCTOWYUBOCTH MOKET MTPUBECTH:

- K CTa0MIM3aI[MH YMCIICHHOCTH HAaceJIeHUs! TOPHOTO PETHOHAa;

- K DKOHOMHYECKOMY pa3BUTHIO TOPHBIX PErHOHOB TMpPU CTa0WIBHOM MOTpPeOIeHUU
MIPUPOJIHBIX pecypcoB (HOBbIC (PAaOPHKU W 3aBOJBI, 3AaHHS, ABTOMOOWMIILHBIC M JKEJIE3HBIC TOPOTH,
MalIuHbl MPOU3BOJATCA B3aMEH CTapbIX, KOTOPBIE Pa3pyIIAlOTCA W IMOCTYHAIOT BO BTOPUYHYIO
nepepaboTKy);

- K YBEJIMUEHUIO [TOTOKA MaTepHaIbHBIX OJar, MPUXOAALIUXCS HA OHOTO YeIO0BeKa.

JIOCTAaTOYHO YCIEIIHO apryMEeHTHPYIOT CBOKO TouKy 3penns JI. X. Mexnoys, J1. JI. Menoys, 1.
Pannepc — 9T0 mpUHIMIBI 00ECIICYCHHS] YCTOWYHMBOTO Pa3BUTHSI, CBS3aHHBIC C MOTPEOICHHEM
pecypcoB (PHEPTUM U MAaTEPHAIIOB), KOTOPHIC 3AKITFOUYAIOTCS B CICIYIOIIEM:

- HE JOJDKHO MPEBBIIIATh TEMIIOB pEreHepalyy, TEeMIbl MOTPeOIeHUS BO30OHOBUMBIX
pecypcoB (I1o4YBa, IpeBECUHA, BOAA, OHOPECYPCHI);

- HE JIOJDKHO TPEBBINIaTh TEMIIOB WX 3aMEHbl Ha HEUCYepIiaeMble WU BO300HOBHUMBIC
pecypcnl (BeTep, MPUINBBI, COJTHEUHAs] YHEPTHUs, SHEPTUsl BOJH, T€OTEPMaJIbHBIC BOJBI, BEIIECTBA,
BKJIIOYCHHBIE B €CTECTBEHHBIE OMOr€OXMMHUYECKHE LHUKIbI KPYroBOPOTa). TEMIIbI MOTpPEOIeHUS
HEBO300HOBUMBIX PECYPCOB (BHICOKOKaU€CTBEHHBIE PY/IbI, HCKOTIAeMOE TOILJIMBO, TPYHTOBBIE BOJIbI);

- HE JIOJDKHA MPEBBIIIATh TEMIIOB MHTEHCHBHOCTU BBIOPOCOB 3arps3HSIONIMX BEIIECTB, C
KOTOPBIMH 3TH BEIIECTBA IepepadaThIBAIOTCS, TMOMIOIIAIOTCS WU TEPSIOT BpPEIHBIC IS
OKpYXarolien cpenbl cBoicTBa [14].

PaGoraromue crnenuamucTbl, Ha TPAHCIOPTHOM OTpaciu, OOS3aHbI CTPEMUTHCS K
00eCIeUYeHNI0 YCTOMYUBOCTH TPAHCIIOPTHO-TEXHOJIOTHYECKOM CHUCTEeMBI — OajlaHca «Crpoc-
MIPEIOKEHNE) TIPH TTOBBIIICHUH KaueCTBa IEPEBO30K U COXPAHEHUH PKOJIOTHYECKOM 0€30MacHOCTH
MUHHMMAJIBHOTO YPOBHS BO3/IEUCTBUS HA OKPYKAIOLIYIO CPEy B TOPHOM PETHOHE.
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