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METOJHYECKHE OCHOBbBI ®OPMHPOBAHHA
HAITPABJTEHHH HCITOJIb30BAHHA OTX0J0B
IIPOU3BO/ICTBA U IIOTPEB/IEHUA

Ce BO3pacTalolIfil pocT MaciiTa-

0OB aHTPOTIOTCHHOTO BO3JICHCT-
BUS Ha OKPYXKAIOIIYIO MPHPOJHYIO CpEry
CTall HEOThEMJIEMOM YaCThIO COBPEMEHHO-
'O 3Tala pa?:BI/ITI/IH quOBequKOﬁ OUBUIIN-
3aI[UH.

OgHuM M3 HEraTHBHBIX IIOCJIEICTBUI
P MPOTEKAHWU PA3IMYHBIX MMPOILIECCOB B
KUBHCACATCIIBHOCTU O6HI€CTB3 SABJISICTCA
0o0pa3oBaHHWE W HAKOIUICHHE pPa3HOOOpa3-
HBIX OTXOJIOB TPOM3BOJCTBA U MOTpeOIIe-
Hust. [Ipn 3TOM, B COOTBETCTBHU C OOLMMU
JUIS  UWBWIM3AIMA  3aKOHOMEPHOCTSIMH
pocta MacIITaboB aHTPOIIOTEHHOTO BO3-
JICHCTBHS Ha OKPYXKAIOIIYI0 cpeay, Mpo-
1ecchl 00pa3oBaHUsI OTXOJOB XapaKTepH-
3YIOTCSl HE TOJIBKO POCTOM O0OBEMOB, HO H
pa3zHoOoOpa3ueM WX BHUAOB, a TaKKe BO3-
pacTaHHEM KOJHYECTBA M MJIOTHOCTH MECT
UX Pa3MEIICHUS.

Haubosee KpymHbIM HCTOYHHKOM 00Opa-
30BaHUS OTXOJIOB B HAPOJHOM XO3SHCTBE
TpalII/IHI/IOHHO ABJIAKOTCA FOpHOJIO6BIBaIO-
IIMe OTPACIH, 3aHAThIE Pa3padOTKOM MpH-
POIHBIX MECTOPOKICHHH TMOJIE3HBIX HCKO-
nmaeMbIX. [Ipy 3TOM B COOTBETCTBHH C POC-
TOM MOTPEOHOCTH HAPOIHOTO XO3SHUCTBA B
Pa3IUYHBIX BHJIAX TOJIE3HBIX HCKOTAEMBIX,
C KaXIIbIM TOJIOM TpeOyeTcsl Bce OOJBIINIA
00bEeM HX JOOBIUM, YTO BJICUET 3a COOOM,
COOTBETCTBEHHO, M BCE OONBIINNA 00BEM
00pa3yomMXcsi OTXO0B.

B coorBeTcTBHM C TEHACHIMIMH 00ec-
MEYEHHOCTH Pa3BUTHIX CTPaH MHpa B pas-
BEJAHHBIX 3amacax IIOJE3HBIX MCKOIlae-

MBIX, YCTAaHOBJICHHBIX B paboTax Pelimepca
H.®., x cepeanne TeKymero cToieTus Ko-
JUYECTBO JCHUIUTHBIX NPUPOJHBIX pe-
CYpPCOB COCTaBHUT YK€ HE-CKOJBKO JECST-
KOB UX BUJIOB. TakuM 00-pa3oM, B Helaie-
KOM OynmymieM Ha CMEHY NeJIOMY pSIy
MPUPOJHBIX MECTOPOXKIAC-HUN TOJEe3HBIX
HCKOMAEeMbIX B CHJIY CHIXKECHHUS COJeprKa-
HHUS B HUX HECHHBIX KOMIIOHCHTOB WJIU BbI-
COKOH CTOMMOCTH HX Pa3pabOTKH TPHIYT
3amachl TEXHO-TEHHOTO MPOUCXOXKICHHS,
pa3paboTka KOTOPBIX MOJDKHA CTaTh JKO-
HOMHYECKH TienecoobpasHoi. CrnemoBa-
TEJBHO, POJIb OTXOJIOB B HAPOJAHOM XO3sii-
CTBE KaK TEXHOTCHHBIX 3aracoB ISl MPO-
HU3BOJACTBA HeKOTOpI:IX IIOJIC3HBIX KOMIIO-
HEHTOB OyJIeT HEM30€KHO BO3PACTATh.

B nomosiHEHUsS K 3TOMY MHOTHE OTXOIbI
MPOU3BOACTBA M MOTPEOICHUs 00IaaaroT
Il LENBIM PSAJOM MOJIE3HBIX CBOWCTB U
MTOTEHITUAIIOB, KOTOPBIE MOTYT OBITH WC-
MOJIb30BaHbl B HAPOJTHOM XO3SIMCTBE IS
pEIICHHsT IKOHOMHUYUECKHX 3a/1ay.

B 10 ke BpeMsi OTXOJIbI SBIISIOTCS U UC-
TOYHUKOM  3arpsS3HCHUS  OKPYKAIONICH
MPUPOIHON cpeabl. [103TOMYy HMX HCHOJb-
30BaHKUE MOXKET CIIOCOOCTBOBATH PEIICHHIO
MpOOJIEM CBS3aHHBIX C HEOOXOJUMOCTBIO
CHIDKCHHUS  3arpsS3HEHUS  OKpYKarolien
MPUPOTHON Cpefibl B palloHaX WX pacro-
JIOKEHMSL.

YacTe OTXOIIOB PACIIONIOKEHHBIX BOJH-
3M HACEJICHHBIX IYHKTOB MOTYT OBITh HC-
[OJIB30BaHbl [ OO0ECIIEUEHUs COIUalb-
HBIX IOTpeOHOCTEH 00IIecTBa.
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HEJIX UCITOJIB30BAHUSA OTXO/J10B

Puc. 1. Hanpaenennocms u 63aumocenss yesell ucnoib306aHus 0mxo006

ITpu 3TOM pelieHHe COLMANBHBIX 3a7a4
MOXET UMETh BUJ:

- CO3JaHHUs U JKCIUTyaTallud COLUAIBHO
MIOJIE3HBIX OOBEKTOB HA OTXOJaX IPOU3-
BOJICTBA U MOTPEOICHHUS;

- CO3JaHUSI HOBBIX pabOuYMX MeECT IpHU
BOBJICUEHUU OTXOJOB B XO3AHCTBEHHYIO
JESITENIBHOCTD.

TakuM 00pa3oM MHOTOBAapPHAHTHOCTb
BO3MOKHOTO  HCIOJNB30BaHHs  OTXOJOB
NPOU3BOJICTBA U ITOTPEOICHUS MOXKET OBITH
UCIIOJIb30BAHO MPU PELICHUU 3aJad U Ipo-
01eM B 3KOHOMHYECKOH, COLIMAIBHOM H
9KOJOTHUECKOH cdepax >KU3HEIEATECTHHO-
ctu obmectBa. KpoMe Toro, mpu pemeHnu
pa3NUyYHBIX 33734 C HUCIOJb30BAHUEM OT-
XOJIOB MOTYT JIOCTHTaThCs LIENU HE TOJIBKO
B Ka)XIOH M3 3TuX cdep, HO U UX coueTa-
Huu (puc. 1).

DopMHUpPOBaHUE HAINPABJIEHUH HCIOJIb-
30BaHHs OTXOJOB B HAPOJHOM XO-3HCTBE
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L[eJIECOO0Pa3HO OCYLIECTBIATh UCXOIS U3
BO3MOKHOCTH HCIOJIBb30BaHHS HMECIOIIETO-
cs B HHUX NOTCHIHANA I O0OECHCUCHUS
CIpoca Ha pa3IH4YHBIC BUABI PECYPCOB,
IPOAYKIMHU, YCIYT, MOTPEOHOCTH B U3MeE-
HEHMU COCTOSHHS OKpY’KaloIlel cpeisl U
T.IL

B COOTBETCTBUHM C BBINIECCKA3aHHBIM
MIOCJICJIOBATENIBHO PACCMOTPUM  OCHOB-
HBIC TOTCHIHAIBHBIC BO3MOXHOCTH HC-
MOJIb30BaHHS OTXOAOB UIsI YIOBIETBOPE-
HUS Pa3MYHBIX TOTpeOHOCTEH o0IIecTBa
B palloHaX MX pacIHoyioKeHus (puc. 2).

OnHUM H3BECTHBIX M HAaNOOJIee NCIIOIb-
3yeMBIX MMOTCHIIMAIOB 3aKIIOYAIOIIUXCS B
OTXO/aX SIBISETCS BO3MOXKHOCTh MCHOJb-
30BaHMS HX KAaK TEXHOTCHHBIX 3allacoB
Pa3NIUYHOTO POAa PECYpPCOB M OTHCIBHBIX
KOMITOHEHTOB.



PackpeiTHe 3TOro MOTEHLHATa MOXKET
OBITH OCYIIECTBJICHO IIyTEM CO3JaHUS
IPENIPUATHH 3aHATHIX IPOU3BOJICTBOM
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pa3nuyHON OOLIECTBEHHO MOJIE3HON Mpo-
JYKIIHH.

Tak u3 Bceli Macchl OTXOHOB, KaK TEX-
HOTEHHBIX 3allacoB IOJE3HBIX HMCKO-
MaeMbIX, MOTYT OBITb M3BIEYEHBI TaKUE
BHUJIBI IIEHHBIX KOMIIOHGHTOB KaK PEIKO-
3eMeJIbHbIE AJIEMEHTBI, METaJllbl, YyIJle-
BoJopoAsl U T.n. Mcmonb3oBaHue Bceil
WM 4acTH Macchl OTXOJOB Kak pecypca
MOXET OBITh HCIIOJIB30BAHO B KadecTBE
MaTepuaia Ipu IpoU3BOACTBE KUPIUYA U
KepaMH4eCKO! IIUTKH, Pa3IUYHBIX BHU-
JOB yAOOpEeHWH, HamoJHUTENeH pas-
JUYHBIX CTPOUTENHHBIX KOHCTPYKIHH U
T.. OTXOOBI MOTYT OBITH HCIIONH30BaHBI
B KauecTBe 3aChIIHOrO MaTepuana MpHu
BBITIOJIHEHHH Pa0OT 1O PEeKyJIbTUBAINH
MECTHOCTH, a TakKX€ IpPHU OTCBHIIKE IIO-
JIOTHA JAOPOr W IUIOWIAJOK JUIsl CTPOHU-
TENbCTBA PAa3IHYHbIX O0OBEKTOB.

Paznu4uHbple TPUPOIHBIE U TEXHOJIOTH-
YECKHE YCJIOBMS ISl HAaKOIJIEHUS HEKO-
TOPBIX BHUJIOB OTXOJOB IO3BOJIAIOT CO3-
JaTh MOTEHUUAJIbHYI0 BO3MOXXHOCTH ISt
MOJIyYeHUSI U3 HUX HEKOTOPBIX HETpaju-
IIUOHHBIX PECYPCOB.

Tak XopoIIo U3BECTHBI TEXHOJIOTUU U
IPaKTHKa MOJy4YCHHUs OHMorasa u3 Hakam-
JUBAEMBIX Ha MOJUTOHAX TBEPHABIX OBITO-
BBIX OTXOJIOB B MPOMBILUIEHHBIX Mac-
mrabax. [lockoneky B Poccum momyue-
HUE TOPIOYEro raza HE W3 MPUPOJHBIX
MECTOPOXKIEHUN HE MOXKET KOHKYpPHUPO-
BaTh C €ro MPOMBILIJIEHHBIM POU3BOJCT-
BOM, TO 3TOT CHOCOO IMOJYy4YeHHsd Trasa
CJeyeT OTHECTH K HETPaJIUIIMOHHBIM.

MHorue oOTXO0Abl MpPEeACTaBISAIOLINE
cob0oif TOpoAHBIE OTBaJbl OCTABIIHMECS
MoCJie BeJeHUsl TOPHBIX pabOT mpeacTaB-

84

JISTFOT CO0O0# TEXHOTEHHBIE TIPerpaabl s
€CTECTBEHHOTO CTOKa BOJ TNPEUMYIIECT-
BEHHO 0OCaJI0OYHOTO TMPOMCXOXKJICHUS. JTa
CIIOCOOHOCTh MOJKET OLITH MCIOJIL30BaHa
KaK HETPaJAUIMOHHBIA CIIOCO0 HaKaru-
BaHUS CTOYHBIX BOJI.

Eme oguuM HETpaguIMOHHBIM MpPO-
JYKTOM, TOJy4aeMbIM M3 OTXOJ0B, MO-
J)KE€T CTaTh TEIUIO M3 YTJIeCOJeprKalux
TOPSIIINX OTBAJIOB.

K eme omHOMy BO3MOXHOMY BHIY
MOTEHIIUATIOB, KOTOPBIM 00JIaJIal0T HEKO-
TOpBIE€ BHUJbl OTXOJOB, MOXHO OTHECTH
WCIIOJIb30BaHNE pelibeda MECTHOCTH CO3-
JIaBa€MOI'0  HAaKOIJIEHHBIMH  OTXOJaMH
JUISL pa3MeIleHus Ha HeM 00BEeKTOB COIU-
aJbHOU M MPOU3BOJCTBEHHOU JIESITEIBHO-
CTH.

B cooTBeTCcTBUU ¢ BBIIECKa3aHHEBIM, B
KauecTBe TMEPBOM M3 MOTEHUIHAIBHBIX
BO3MOXKHOCTEH  JJIS  HCIIOJIb30BaHUS
penbeda MOBEPXHOCTH HAKOIUICHHBIX OT-
XOJIOB SIBJSETCS BO3MOXHOCThH CO3JaHHUS
Ha HeW COIUaTIbHO-OPUEHTHUPO-BAHHBIX
00BEKTOB IIJII TPOBEJCHUS CIIOPTHBHBIX
U O3J0pPOBUTEIBHBIX MeponpusTui. B
MPaKTUKE HCIOJIb30BaHUs penbeda mo-
BEPXHOCTH HAKOIUJIEHHBIX OTXOJOB ISt
CO3JaHMsI TaKWX OOBEKTOB M3BECTHEI
MPUMEPHI YCTIEITHOTO MX WCIOJIb30BaAHUS
kak 0a3 JIsi TOPHOIBDKHOTO CIIOpTa, pas-
JINYHBIX 30H OT/IBbIXA, JIECOMAPKOB U T.II.

Ko BTOpO# moTeHmManbHOW BO3MOXK-
HOCTH HCIIOJB30BaHUSA peibeda MmoBepX-
HOCTH MOKHO OTHECTH €€ HCIIOJIb30BaHUS
KaK TUIOMIAJIKU ISl pa3MEIIeHUs pa3ind-
HBIX BUJIOB TIPOU3BOJICTBEHHO-
XO3SIMCTBEHHOMN JEITEIbHOCTH. B cocTas
TaKWUX BHUIOB JEITEILHOCTH MOXET OBITH
OTHECEHa BO3MOXXHOCTh CO3JaHUS pa3-
JUYHBIX TPOU3BOJCTB HE CBS3aHHBIX C
HCIOJb30BAaHUEM JPYTUX MOTEHIHATIOB
oTx070B. [ToBepXHOCTh penbeda 0TX0J0B
MOXET OBITh HCIIONB30BaHA ISl pa3Mme-
MEHUs] Ha HEW pa3IUYHBIX CKJIAJO0B, MO-
MeleHui U T.m. U3BECTHBI TEXHOJIOTHYEC-



ckue pa3paboTKu, HaMpaBJICHHBIE Ha UC-
MOJIb30BaHUE pelibeda OTXOM0B s pas-
MEIIEHUsT Ha HUX OO0OpYyJIOBaHUSA JUIS
BeTpodHepretuku. [locrmennee sBasieTcs
OJHUM W3 TEPCIECKTUBHBIX HANPaBJICHHUI
C TOYKH 3PEHHS BO3MOXHOCTH HCIOJIB30-
BaHUS TPOU3BOACTBEHHBIX OTXOJOB |
JKOJOTUYCCKH YHCTBIX TCXHOJOTHUH s
MPOU3BOJICTBA JIEKTPOIHEPTHUH.

K Tperpeil moTreHIMambHOW BO3MOXK-
HOCTH HCIIOJIb30BaHMS peibeda MoBepX-
HOCTH OTXOJOB MOXET OBITh OTHECEHA
BO3MOXKHOCTh TIPOBEICHHS] Ha UX IIO-
BEPXHOCTH Pa3lIMYHOTO pojaa HaOIroje-
HUH, U3MEPEHUN U MOHUTOPUHIOB. Tak
Ha CaMBIX BBICOKHUX YPOBHSIX HAaKOTUICH-
HBIX OTXOJIOB MOTYT OBITH pa3MEIICHbI
Takue O0OBEKTHI KaK:

-o0cepBaToOpuu ISl HAOJIOJCHHUH 3a
COCTOSIHMEM MPU3EMHOTO MPOCTPAHCTBA
M KOCMOCa;

- BBIIIKH JUISI T€OAE3UYECKUX HU3MeEpe-
HUA ¥ KOHTPOJIS 33 MPOUCXOJSIINUMHU HU3-
MEHEHHUSMHU Ha OIM3jekalici K 0TXoaaM
TEPPUTOPHUEN;

- TMYHKTBl IS THAPOMETEOPOIIOTHIE-
CKHX HaAOIIONCHHUIA;

- TIYHKTHI I8 KOHTPOJISA 32 COCTOSI-
HHUEM OKPYXaloIlel MpUPOJTHON Cpeasl U
T.4. U T.II.

Eme ogHMM BHIOM IIOTCHIMAA, KO-
TOPBIM MOTYT 00J1aJlaTh HEKOTOPHIE BUIBI
OTXOJIOB, SBIISIETCS BO3MOXHOCTH HC-
MOJIb30BAHUS WX TI'e€0-MEXaHHYECKOH H
(hU3UKO-XMMUYECKON OCHOBBI JJIsI TPOU3-
BOJICTBa PabOT MO CHIKCHHUIO BO3JCHCT-
Bus Ha OC.

JlaHHbBIE CBOMCTBa Be€CbMa BaXXHBI
0COOCHHO B T€X PETHOHAax Tle UMEeT Me-
CTO JIOCTaTOYHO BBICOKHN YpPOBEHBH 3a-
TPS3HEHHS  OKPYXKAIOMeH MPHUPOTHON
cpenbl. [lodToMy mnOTeHUIMANbHAS CIIO-
COOHOCTD Pa3IMYHBIX BUJOB OTXOJOB IS
OCYMIECTBIICHUS MEPONPHUSATHA IO CHU-
JKEHHUIO WX BO3JCHCTBHS HA COCTOSHHUE

OKpYXKaloIleW MPUPOTHON CpPEIbl MOXKET
OBITh OYE€HDb 3HAYUMOI.

C TOuYKHM 3peHUs MOTEHIHAIHHON BO3-
MOHOCTH 3alllUThl OKPYXKAIOIEH Cpeabl
OT €€ 3arps3HCHUs OTXOJaMH, B CHIY
3HAYUTCIIBHBIX pa3J11/1q1/1171 B yCJ'IOBI/IHX JJIs
OCYIIECTBICHUS OpraHU3aIMOHHO-
TEXHOJOTHYECKUX MEPOTPHUITUN sl Ha-
KallJIuBacMbIX H y)Ke HAKOIIJICHHBIX OT-
X0JIOB, €€ I1eJIecO00pa3HO paccMaTpUBaTh
pa3aenbHO IS KaKJIOro W3 3THX YCJO-
BHH.

Takum 00pa3om, emie OJHHM TOTEH-
[IMAJIOM, 3aKJIOYAIOIIEMCS B BO3MOYKHO-
CTH HCIIOJIL30BaHUS OTXOJOB SIBIISICTCS
HX CIOCOOHOCTH OBITh HMCIOJIE30BAaHHBIM
JUISL TIPOBENICHMsI Ppa3IMYHBIX cpejo3a-
IOIUTHBIX MEPOTPHITHH B YCIOBHIX HX
HaKOIUICHHsI WJIM XpaHCHHs. B mepBoM
clydYae 3TO MOTYT OBITh MEPOIPUSITHS 10
dbopmupoBanuio penbeda, CTPYKTYpHI
HAaKOIUICHHsS M pa3MeNIeHUs 0TX0J0B. Bo
BTOPOM — MEPONPUSATHS O YIPOUYHEHUIO
MMOBEPXHOCTH, PEKYJIbTUBALMHU, OCYIIE-
HUIO, TYIICHHIO TEXHOTCHHBIX MMOXAPOB U
T.10.

Emie ogHuM BHIOM NOTEHIMANIA, KO-
TOPBIM MOTYT 00JIalaTh HEKOTOphIE Ba-
pUaHTBl 00pa30BaHMS WJIH XPaHEHUS OT-
XOJIOB, SABJISETCS BO3MOKHOCTH HCIIOJIE-
30BaHMsl 3aHUMAEeMOW MMU MOBEPXHOCTHU
3eMiIi M OOBEMOB 3arpsi3HCHUS OKpY-
JKAOMIe MPUPOTHOW Cpenbl s Ienei
JIPYTUX BHIIOB MPOW3BOJCTB U OpPTraHM3a-
LU,

JlaHHBIM BUJ MMOTEHIIMATA MOXET BO3-
HUKaTh B TeX palloOHaX MX PacIoJIOKCHUS,
TJIe UMEETCS BHICOKHU CITPOC Ha 3€MITIO U,
TZIe COCTOSIHHE 3arps3HEHUs OKpYyXKaro-
mel NPUPOJHON Cpeasl HE IO3BOJISIET
pPa3BUBATHCS COCCACTBYIONINM POU3BOJI-
CTBaM B CHJIy 4Ype3MEpPHOW IJIsg HUX
CTOMMOCTH CPEJO03alIUTHBIX MEpOIpHs-
tuii. [IosTOMY B Takux ycCIOBUAX Pa3BU-
BaloNIMeCs MPOU3BOJCTBECHHBIC MPEANPHU-
SITUSI, UCTIBITBIBAS JC(HUIIUT B BO3MOXKHO-
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CTU HCIOJIb30BaHUSI 3€MHON MOBEPXHO-
CTU U YBCIIMYCHUIA O6’beMOB 3arpsA3HCHU
OKpYyXalolleil MpUpOAHON Cpenbl, 3amH-
TepecoBaHbl B MPUOOpPETEHUU HaXOId-
IUXCsl B TOM pailoHE OTXOJOB M UX JIU-
KBUJAMU. TakuMm 00pa3om, B 3TOM CIIy-
gae OTXOIBl MOTYT OBITH HCIIOIH30BaHBI
ISl TIOJyYEHUsI HEKOTOPBIMH MOTpeduTe-
JSIMU 3aHMMAaeMOM MMH IUIOUIaJAM 3€MHOU
MIOBEPXHOCTH U COIJIACOBAHHBIX C JKOJIO-
TUYECKUMH OpraHaMu KOHTPOJIA U HaJ30pa
00BEMOB 3arpsA3HEHUS OKpYKaIoUlel MpH-
POIIHOM Cpenbl.

PaccmotpenHBIE MOTEHIUAIbHBIE
BO3MOKHOCTH [UIs HCIOJIb30BaHUA Das-
JIUYHBIX BHJOB OTXOJOB IMO3BOJIMIHU BBI-
SIBUTb NIPEACTABIEHHbIC HA PUC. 2 OCHOB-
HBIE HAIPaBJICHUS MX HCIIOIb30BAHUS B
HapoJIHOM XO03sMCTBE CTpaHbl. BrisgBieH-
HBIE K€ MEXAY 3TUMHU HAIpPaBJICHUSMU
B3aUMOCBSA3U M HUX COAECPKAHHUE II03BO-
JIAIOT CJeNaTh BBIBOJI, UTO OHU NPEJCTaB-
JIAI0T CcOOOH YHMOPSANOYEHHYIO B3aMMO-
CBS3b BCEX BO3MOXKHBIX BapHaHTOB HC-
MOJIb30BaHHUS OTXOJOB B HApOJHOM XO-
351ICTBE CTPaHBI.
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