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PI'bOY BO «Y ¢umcknil rocy1apCTBEHHbBIN aBUAMOHHBIN TEXHUYECKUI
YHUBEPCUTET»

BJINAHUE PAPMAIHEBTUYECKUX TPOU3BOACTB
HA OKPYXKAIOIYIO CPEAY

Crarbs OCBSILIEHA PACCMOTPEHUIO OOLIEr0 HETaTUBHOIO BIMSIHUS (hapMaleBTUYECKUX
NpefnpusiTUil Ha OKpY>Karolllyro cpefy. B faHHOR cTaTbe OylyT paccCMOTPEHO KOJIMYECTBO
BbIOPOCOB, COPOCOB M OTXOJIOB B CPE3€ OINMPEAEAEHHOIO NMPEANPUITHS, HAXOSLLErocsl B UEHTPE
r. Ybl. OueHuM BKJIQJ] 3TOrO MPENpUsiTUs B 3arpsi3HEHNE OKPYKaroLEel Cpefibl U CleJIaeM
COOTBETCTBYIOLIME BbIBOJIBI.

KnroueBble cioBa: papmaneBTUYECKOE MPOM3BOJICTBO, JIEKAPCTBEHHbIE Ipenaparhl,
OTXOfbl (hapMaLEBTUYECKUX NpPeAnpusiTuil, cOpOCchl (papMalEeBTUYECKUX MPEANpPUSTHS,
BbIOpPOCHI (papMalleBTUYECKUX NMPEANPUSTHI.

dapmaneBTMYECKAasT MPOMBILUIEHHOCTb — OTPacib, 3aHUMMAIOLIASACS
pa3pabOTKON, MPOU3BOJACTBOM, MPOABUXKEHUEM JIEKAPCTBEHHBIX NPENapaToB 1
MEMKAMEHTOB,, MPOLLEAIINX JTMUEeH3uto [1].

AKTYaJbHOCTb TEMBbI 3aKJKOYAETCsl B TOM, 4YTO B HACTOSIIIEE BPEMs
3arpsA3HEHNE  OKpPYXKarollerd cpefbl  (PapMalEBTUYECKUMU — NPEANPUATUSIMU
NpUOOPETAET 3HAYMMBIE MacIITaObl. DTO MOXKET MPUBECTA K CEPbE3HBIM
9KOJIOTMYECKUM  TIOCJIEACTBUSAM ISl  OOLIECTBA, KOTOPBIE TPOSBISIOTCS B
YXYALIEHUM COCTOSTHUSI OKPY2KArOWEN Cpefibl, HEOOXOAUMOCTU 3HAYMTEIbHBIX
(pMHAHCOBBIX BIIOXKEHMIA [JIsi €€ BOCCTAHOBIIEHWS, PE3KOr0 CHUXKEHUSA
MPOAOJIKATENBHOCTH >KU3HU JIFOfIEN IO CPABHEHUIO C PAa3BUTHIMU CTPaHAMM.

B npombiieHHOM Npou3BOACTBE  (PApPMALEBTUYECKUX MPENApPATOB
UCTIOJIB3YIOT Pa3sHOOOPA3HOE ChIPbE, MONYYAEMOE KAK W3 PACTUTENBHBIX M
>KMBOTHBIX MaTE€pHUAJIOB, TAaK U IyTEM XUMUYECKOTO CUHTE3a [2].

XVUMUKO-(papMalleBTUUECKUE TNPEANPUSTAS HE OTHOCATCS K 3aMETHBIM
3arpsA3HUTENSIM  aTMOC(EPHOro BO3/lyXa; MCTOYHMKU BBIOPOCOB OTHOCSTCA K
HU3KUM, M 30Ha UX BO3JECHCTBHS OTPAHUYMBACTCS TPENEIAMU NMPOMBILICHHON
IUVIOLAJIKM W CAaHWTAPHO-3alqUTHON 30HBI. HO wuHOrpma pasmepsl caHWTapHO-
3aIIATHON 30HBI HE COOTBETCTBYIOT JEMCTBYIOIIMM HOPMAaTHBaM W TPeOyIOT
pa3pabOTKM W  BHEAPEHUSI MEPONPUSTUN NO  COKPALIEHWIO  BbIOPOCOB
3arpsA3HAIOIMX  BewecTB. YacTto dapMmmpennpusTiss HAXOOATCS B KWJIBIX
pafloHaX M CaHWTAPHO-3aLJUTHAsT 30HA MUHMMAaJbHA, NPU 3TOM HY>KHO
00€eCIeYnTh BBICOKOE KayeCTBO BBIOPOCOB B 3KOJOTMYECKOM OTHOLUEHWH.



OCHOBHBIMA WCTOYHMKAMM 3arpsi3HEHUS TIPU  MPOU3BOJCTBE CUHTETUYECKUX
JIEKAPCTBEHHBIX CPEJICTB SIBISIIOTC €MKOCTH I XPAHEHUS OCHOBHBIX M
BCIIOMOTATENIbHBIX ~PEAareHTOB, PEAKTOPbl, PEKTU(PUKAUUOHHBbIE KOJIOHHBI,
CYyIIWJIKM, KOHJIEHCATOpPbl M [p. DBblieseHne 3arps3HSOIUX BELIECTB B
aTMocepy 00yCIJIOBJIEHO, B OCHOBHOM, UX JIETY4YECTBIO M YPOBHEM OpraHU3aLUN
TEXHOJIOTVH.

C npepnpusitnii (hapmMalieBTUYECKOTO MPOU3BOJCTBA B aTMOC(Epy MOTYT
BbIOPACBIBATLCS JIETYYME OPraHUYECKUE COEMHEHMs, KWUCJIOTHbBIE Ta3bl M
TBEPAbIE YaCTULbI, IPUYEM 3TO MPOMCXOANUT KAK U3 TOUYECUHBIX UCTOYHMKOB, TAK
Y TIPU HEKOHTPOJMPYEMOM BBIEICHAN. B 3TOM CBSI3M HEOOXOAUMO YNOMSHYTb
TaK>Ke BbIOPOCHI TAPHUKOBBIX T'a30B.

JInss Toro 4YToObI OLEHWUTHL OOIIMI BKJAJ HEraTUBHOI'O  BJIMSIHUS
(papmaneBTUYECKON NPOMBILUIEHHOCTM HAa OKPYXKAIOLIYIO Cpefly JIyylle BCEro
U3YYUTb KOHKPETHOE, SIBJIIOLIMECS OTHUM M3 KPYNHENIINX,, (papMaleBTUYECKOE
NPEANpUATHE.

HInst anpoGauyy METOUMKM OLEHKU BO3JAEUCTBUS (papMaleBTUYECKON
NPOMBIIIEHHOCTH Ha OKPYKAIOLIYIO0 CpPeAy BbIOPAHO pPEAJbHOE NPEANPUATUE —
BUTAMWHHBIA 3aBOJ]l KPYNHOro ypOaHu3MpoBaHHOro ropopga P®, omun wu3
KPYMHENIINX POCCUICKUX (papMalEBTUYECKUX MPOU3BOAUTENIEN, 3aHUMAIOLUI
NEPBOE MECTO MO MPOMU3BOJACTBY MOHO- M NOJMBUTAMMHHBIX IPENApaTOB.
[loMumMO  BUTAMMHOB  MNpPEANPUATHE  NPOU3BOAUT  IIMPOKWANA  CHEKTP
JIEKAPCTBEHHBIX  CPEACTB APYIMX (papMakoTepaneBTMYECKUX rpymn. B
HACTOSILEE BPEMsI HOMEHKJIATypa BbITyCKAEMOW NMPOAyKIMY BKito4yaeT 0osee 80
HAVIMEHOBAHUIA.

B  TexHojmormm  NpOWM3BOACTBA  JIEKAPCTBEHHBIX  CPEACTB  Ha
(papManeBTUYECKOM  NPEANPUSTAM  OTCYTCTBYET CHHTE3 M XAMHUYECKOE
NPEBPAILICHME BEIIECTB, MCHOJB3YIOTCS TOTOBBIE CYOCTAHLMHA WMIIOPTHOTO
NPOU3BOJCTBA.

Bce BwIOpocel HaxopsaTcs B mnpepenax HopMm IIJIK, HO npepnpusaTune
PAaCONIOKEHO BOJM3M >KWIIbIX JOMOB, IETCKUX CaI0B, LIKOJ U IOPOT.

Bce obOpasyrommecs oTxobl MPOU3BOACTBA U NMOTPEOIEHNAS NPEANPUATHS
COPTUPYIOTCS, HAKAIJIMBAIOTCS B CHEUUABHO OTBEJEHHBIX MECTAX BPEMEHHOIO
HAKOIUJIEHUsT N1 (POPMUPOBAHUSI TPAHCIIOPTHOM MApPTAM M BBIBO3ATCS Ha
YTUIM3ALMIO,  OOE3BPEXXMBAHME, pa3MElIEHME B CHELMAIM3UPOBAHHBIC
NPEANPUATUS COITIACHO 3aKJIFOUYEHHBIM IOrOBOpPaM. Y JJAHHOTO MPENNPUATUS HET
BO3MO>KHOCTH CAMOCTOSITEJILHO XPAHUTh 00Pa3yIOIIMECS OTXO/bl HA TEPPUTOPUMN
NPOMIUIOIIA/IKK, BCJEACTBUE YErO MPEANPUSATHAE BbIHYKACHO 3aKJIHOYaTh
JIOrOBOpa CO CTOPOHHMMM OPraHu3alysMHA Uil TPOBEACHUS YTUJIU3ALWY,
00€3BpEKMBAHNS M BTOPHUYHOI'O HUCIIOJIB30BAHUS OTXO/0B.

CrouHble BOABLI OCHOBHOI'O IPOM3BOJCTBA OOpa3ylOTCA B pe3yJsbTaTe
BBINIOJIHEHUSI  TEXHOJIOTMYECKUX  IPOLIECCOB:  BOJOMOAIOTOBKA, IPOMBIBKA,
00pabOTKa TEXHOJOTMYECKOr0 0OOPYJOBAHUS M UHBEHTAPS, TOCY/IbI, MOATOTOBKA
1 yOOpKa NPOU3BOJCTBEHHBIX MOMELIEHUI, CTUPKA TEXHOJIOIMYECKON OAEK/IbI,



CAHUTAPHO-TUTMEHWYECKasl TMOJrOTOBKAa MepcoHayna. [lis MmpUroToBJICHUS
NEe3UH(ULMPYIOIIMX PACTBOPOB, HCIOJb3YEMBIX IMPU CAHUTAPHONM OOpadoTKe,
HCTIOJIb3YOTCS MOIOIIME U AE3UH(UUMPYIOLIUE CPEICTBA.

CTOKM OT BCHOMOTaTeJbHbIX MOAPA3CTCHUI 00pa3yroTCs B pe3yJbTaTe
VICTIOJTb30BaHUSI MUTHEBOM BOJIbI HA XO3SMCTBEHHO OBITOBBIE HYK/bI.

COpocel OT (hapMaLEeBTUYECKOTO NMPEANPUATHSI IPUBEJEHBI B TAOJINLE.

VCTOYHMKOM  BOJOCHAOXKEHMSI NPEANPUSITAS  SBJISIETCS.  TOPOJACKOI
BOJIONPOBOJ, (MUATHEBAs BOJA), KOTOpas MOCTYMAaeT W3 LEHTPAIU30BAHHON
CACTEMBI  TNUTBLEBOrO  BOAOCHAOXKEHMs  ropopa.  BopgocHaOxkenune  Ha
NPOU3BOJICTBEHHBIE, XO3SMCTBEHHO-OBITOBBIE HYXKJIbl, & TAKXKE BOJOOTBEJCHUE
CTOKOB Ha MPOMIUIOLIA[KE OCYIIECTBISETCS MO JIOTOBOPY C TOPOJACKUM
BOJIOKAHAJIOM.

COpocbl (hapmalieBTUUECKOr0 NMPEenpUusiTHst

Ne /o ITokazarenb max cpefH HE%M'
1 B3Bemi. B-Ba, Mr/n 1597 205 200
2 XIIK, mr/n 2047 374 300
3 BIIK, mr/a 578 203 200
4 Kupbl, Mr/n 5,02 2,03 8
5 Hurpatsbl, Mr/n 16,8 6,54 3,3
6 Hurtputsl, Mr/n 1,67 0,26 0,08
7 AMOHUIT-NOH, MI/71 734 15,7 0,7
8 P-PO4, mr/n 1,22 045 0,29
9 Cynbupibl, Mr/n 288 3,39 1
10 Keneszo, mr/i 3,23 1,35 0,29
11 HedrenpopgykTsl, Mr/n 0,54 0,19 0,17
12 Menb, Mr/n 0,098 0,027 0,003
13 Hyaku, mr/n 0,44 0,147 0,025
14 Hukenn, mr/n 0,03 0,012 0,017
15 CauHen, Mr/J1 0,017 0,004 0,0013
16 Xpowm (1), mr/n 0,242 0,061 0
17 Xpom (VI), mr/n 0,22 0,037 0,02
18 CITAB, mr/n 541 1,25 143
19 deHon, Mr/n 0,07 0,018 0,005
20 dopmanbaeruj, Mr/a 0,08 0,034 0,2
21 Tpuxaopmeran, Mr/ia 0,026 0,01 0,02
22 Cynbatsl, Mr/a 485 166 140
23 Xnopuppl, Mr/n 48 18 140

Hcxopnst u3 Tabimipl BUIHO, YTO MO BCEM MOKA3ATENSIM WJIET MPEBBILLIEHUE
HOPM JIONMYCTUMbIX KOHLIEHTPALWi, BCJIEJACTBUE YEro, MOXHO CKa3aTb, 4YTO



CcOpOCHI OKa3bIBAIOT CUJIBHOE HETATWBHOE BIIMSIHME HA CTOYHYIO KAHAJIW3ALMIO
ropoja.

Takum 00pa3om, paccMOTpPeEB cOPOCHI, BBIOPOCHI M OTXOJIbI UCCIEAYEMOIO
(pbapmaneBTHYECKOrO MPEANPUATHS, MOXHO CHEJIATh BbIBOJ O TOM, YTO OHO
3HAYUTENILHO OKa3bIBACT HEraTUBHOE BO3JIEICTBME HA OKPYXKAIOLIYIO Cpeny.
[IpoBeneHHbII aHANMW3 BO3JIEHCTBUS IO3BOJIAT Pa3padOTaTb MEPONPUATHS,
CHUKAIOIIE HEraTUBHOE BO3fieWiCTBUE. CTOMT OTMETUTH TaKXKe, YTO KOCBEHHO
Ha OKPY>KAloLLyK CpeAy BIMSEeT OOJbLIOE KOJUYECTBO OTXO[OB, KOTOPOE C
NPOMIUIOILAIKM  YXOAUT HA YTUIM3aUUIO, OOE3BPEKMBAHME M BTOPUYHOE
MICIIOJIb30BAHUE .
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'I>keBCKU rOCYJapPCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
umenu M. T. Kanamuukosa
‘MxkeBcKas rocyJapCTBEHHAs CEJILCKOXO3AMCTBEHHAs aKaeMus

OBHAPYXEHUE U UIEHTUOUKALINA MUKPOYACTHAIL
B CTOYHbLIX BOJAX OITACHBIX ITPOMBIINVIEHHBIX OB’ BEKTOB

B poknage paccmaTpuBarOTCS ONTUYECKUE XAPAKTEPUCTUKU Psifla MUKPOYACTULL [JIsA
UCIIOJIb30BAaHUSI B 3ajaye OOHApYyXKEHMsl UX ONTUKO-3JIEKTPOHHBbIM mpudopom. IIposeneno
VICCIIEIOBAaHME MAKETHOI0 00pa3lia yCTAHOBKM /ISl MAEHTU(UKALMYA MUKPOYACTHUL, B CTOYHBIX
BOJlaX C MPUMEHEHUEM JIA3€PHOrO 30HAUPOBAHUS ITOTOKA >KUAKOCTU C MPEABAPUTEIILHBIM €0
NePEMELLINBAHUEM.

KiroueBbie ciioBa. BopHasg cpepa, MUKpOYacTUUbl, MOJEIMPOBAHUE, CTOYHbIE BOJbI,
Jla3epHOE 30HIMPOBAHKE, KOA(P(PULMEHT OTpaXkeHUsl, IEPEMEILIMBAHNE, ONTUYECKHUE CBOMCTBA
MUKPOYACTULL, CKAHUPOBAHUE .

B coBpemMeHHOM MpPOM3BOACTBE C  TOBBILICHHBIMU  [ApaMETPAMU
TEXHOJIOTMYECKUX TMPOLECCOB HEPEKO BO3HUKAIOT KPUTUYECKUE YCJIOBUS,
NpPUBOJAIIME K  Pa3pyLICHUIO  3/1aHUN, COOPYXKEHUi, OOOpY/lIOBAaHUSA U
TPAHCNOPTHBIX CPEACTB, HAPYILLIEHUIO MPOU3BOJCTBEHHOIO MPOLIECCA, BBIXOAY W3
CTpPOSI MAlllVH, arperaToB, KOMMYHUKALW, COOPY>KEHUII WM UX CUCTEM. Takue
SBJICHAS TPUHSTO Ha3blBaTh aBapusMu. B pesynbrare aBapud, OMNACHOTO
TEXHOT€HHOIO TMPOMCLIECTBUS, COMPOBOX/AKLIETOCS TNOXapaMu, B3pPbIBAMHU,
OOpYLLIEHUSIMUA, CO3[AeTCsl yrpo3a >KU3HU W 3I0POBbIO JIIOJIei, MPOUCXOIUT
HaHeceHue yuiepOa OKpYyKarolleid NPUPOIHON cpefie B pe3yJibTaTe BbIOPOCOB
BpE/IHbIX BEILECTB B aTMOC(epy, BbI3bIBAIOIIMX MOBBIIEHHYIO 3ara30BaHHOCTb,
cOpPOCOB B KaHAJIM3ALMIO UJTU NMOBEPXHOCTHBIE BOJOEMbI arpeCCUBHBIX YKUIKOCTEN
Y CUJILHOJEUCTBYIOIIMX SIOBUTHIX BewlecTB [1]. [IpakTnuecku Bce CTOUYHbIE BOJIBI
MPOMBIIIJIEHHbIX TPEANPUSTUI COiep>KaT TO WJIM MHOE KOJMYECTBO MUKPOUYACTHII,
00pa3yroIIMXCsl B MPOLECCE MPOU3BOJCTBA U MPUPOJHBIX SIBJICHUI, U COCTOSIIMX
W3 OPraHNYECKNX U HEOPraHUYECKUX BEIIEeCTB [2].

JIns1 KOHTPOJISI U MOHUTOPHMHIA 3arpsi3HEHUs] CTOYHBLIX BOJl, B TOM YMHCIIE
OOHapy>KeHusl U UJIeHTU(UKALMU TaKUX YaCTUIL, UCTOJIb3YETCsl LIMPOKUIA CIEKTP
npuOopoB. B ocHOBe MX pabOThI JeKaT pa3inyHble (PU3NYECKO-XUMUYECKUE
MeTO/Ibl (KOHTYKTOMETPUUYECKUE, IMAJILKOMETPUYECKHEe, MOTEHIUOMETPUUECKHE,
ontuyeckue u Jip.). Cpeau HUX OOJILIIMMU BO3MOXKHOCTSIMU  OOJIAJIalOT
ONTUYECKUE METOfbl, paboTaroliie B YJIbTPaUOJETOBOM, PEHTIEHOBCKOM,
omkHeM nuHgpakpacHoMm u MK-guanazonax [3].

M3BeCTHbI ONTUYECKUE [ATUYUKW [IJII MOHUTOPUHIA BOJHOW Cpefbl,
NO3BOJISIIOLLME BbISIBUTH W3MEHEHUE TMPO3PAYHOCTM M 1[BETA, CBSI3aHHBIE C
BO3MOXHBIM 3arpsi3HeHUEeM BOJHOUN cCpefibl. BbIMyCcKalOTCS U BbICOKOTOYHbIE



npuOOpPbI, NMPENHA3HAYEHHbIE KaK JjIsl JJAOOPATOPHBIX aHAIM30B MPOO, Tak M
NPOTOYHbIE MPUOOPHI, YCTAHABIMBAEMbIE HA KOHTPOJUPYEMBIX OOBEKTax [4].

OpHako, M3BECTHbIE NPUOOPBI M CIOCOOBI HE MO3BOJISIIOT MPOBOJAUTH
OLICHKY 3arpsi3HCHMII MUKPOYaCTHULIAMU B peallbHOM MaciuTade BpemeHnu. bounee
TOr0, B Psfie CIOCOOOB OLEHKM MYTHOCTM NPEAJIAracTcsi NPeABAPUTEIILHO
OYHWCTUTH MPOObI OT OTAENbHBIX MuUKpoudacTul. [loaroMy 3agaya co3maHus
NOJO0OHOI0 KJIacca aHAIM3aTOPOB MUKPOYACTHL SIBJIIETCS aKTyaJIbHOM.

[Ipu o>TOM cCyuecTByIOIME TMOAXOAbl HE TO3BOJSIIOT  ONPENENUTh
OT/ICJIbHbIE MHMKpPOYACTULbI B  OOJIBIIOM O00BbEME KHUAKOCTH. MeTofpl
CKaHUPOBAHUSI UCCIIEAYEMbIX 0OBEMOB ONTUYECKKUM JIyYOM He pPaboTarOT BBUJY
3HAYUTEJILHOTO PACCEMBAHUS U TIOTJIOLIEHUS B BOJIHBIX cpefiax [S].

[TpepnaraeTcs MeTof| J1a3€pHOrO 30HAMPOBAHMSI CTOYHBIX BOJ| C LEJbIO
uieHTU(UKAIUU MUKPOYACTHULL, COAECP>XKAIIMXCS B HEOOJILLIOM KOJIMYECTBE B
enquHule o0beMa KuuKol cpenbl. IIpoBeneHbl UCCENOBaHUSI OCHOBHBIX
ONTUYECKUX XApPaKTEPUCTUK Psijia MHUKPOYACTHL, [JIs pa3pabOTKu MeToja
JIA3epPHOT0 30HUPOBAHMS MUKPOYACTHUL, B MOTOKax kujakocTu. MccienoBaHus
HampaBjieHbl Ha pa3pab0TKy YCTPOWCTB WAEHTU(UKAUUUM MUKPOYACTHUL[ B
CTOYHBIX BOJIaX C MPUMEHEHUEM JIA3€PHOrO 30HIMPOBAHUS MOTOKA KUAKOCTHU C
MpefiIBapUTEILHBIM €ro nepemMelimBanueM (6, 7].

Pa3zpabGoTan MakeTHbIi OoOpa3el, YyCTaHOBKM, HA KOTOPON MCCJIEAYIOTCS
OCHOBHbIE ONTUYECKUE XapaKTepUCTUKU psifa Mukpouactul. Ha pucynke 1
npejCTaBlIeHa (pyHKUIMOHANBHAS cxema  JlabopaTOpHOM YCTaHOBKHU
MOJIEJIMPOBAHUSI OOHApY>KEHWS] W WUJIEHTU(UKAIUU MUKPOYACTHUL, B CTOYHBIX
BOJIaX OMACHBIX MPOMBILLIEHHbIX 0OBEKTOB

Cxema copepuT mnpoxoaHble BeHTuau 1, 3, 5; pesepByap 2 ¢
3arpsi3HUTENIEM U MUKPOYACTULIAMU NIEPBOTO BUIA; pe3epByap 4 C 3arpsi3HUTENIEM
1 MUKPOYacTULIaMUA BTOPOTO BUjia; KoJieHO 6; TpyOy BenTypu 7; uamepuresnbHbIii
NaT4yvK 8; ONOPHBbIA JaT4uMK 9; 27eKTpoHHbIM OJI0K 10 (MUKPOKOHTPOJIIED
ATmega-48-20,  aHamoroBo-uucpoBble  NpeoOpa3zoBaTev,  YCUINUTENb-
dopmupoBatenb uMmyJibcoB); kKoHBeptop 11 curnanoB USB - RS485;
NepcoHabHbI KommbioTep 12; 60k nutanus 13; npepycunurenu 14, 15;
ANIEKTPOHHBIN K04 16; 251eKTpOMarHuTHbIN KJianaH 17.

B rugpocucTemMy ycTaHOBKM BOJia MOAAETCSA U3 CUCTEMbI BOJOCHAOXKEHMS.
ns mepekpbIBaHUsI MOTOKA MMEEeTCs MpoXojHou BeHTudab 1. K TpyGe, mo
KOTOpOM TEe4Y&éT BOAA, MPUCOEMHEHbI TPYObI, WAYLIME OT pe3epByapoB, B
KOTOPBIX HAXOJATCS 3arpsA3HUTENN ¢ MUKpodacTulamu. [IpoxonaHbie BeHTU M 3 1
5 mnpefHa3HAuYeHbl 7l PErYJMPOBKUA KOJIMYECTBA 3arpsA3HUTENICH MEPBOrO U
BTOPOrO BUJOB, NMOCTyMaroUmx B BoAay. Ha aToM aramne JBUXKEHHS >KUJKOCTU
MPOUCXOUT NMEPBUYHOE CMELIMBaHKE BOJIbI ¢ 3arpsisHuTensamu. Crienys ganee no
TpyO€, CMeChb NPOXOAWT KOJEHO 6, MpefHAa3HAYEHHOE ISl WHTEHCU(UKALUU
CMELIMBAHUS BOAbl C 3arpsi3HSIOIIMM  BellecTBoM. Tpyba Bentypu 7
YCTaHABJIMBAETCS NOCIIE KOoJeHa. MI3MepuTeNnbHbIN 1aTYMK 8 yCTaHABIMBAETCS HA



ropJioBuHe TpyObl BeHTypu, TrA€ OpPOUCXOAUT HaWOOJEe WMHTEHCUBHOE
CMELIMBAHUE XXUIKOCTEM.

2 L4
E HE 6
1 t’iﬂl :,iq: '—__
v Y '
| |

7 10
Yeunumens-
K RS485 | dopu-n 7
-~} 8
o) - ADCT 14 ’I_[
— A Tmega-48-20
4 9
1 1€ 15 ——3— }
13
~ 16
4
17 =
b — = ——————

Puc. 1. ®yHkumoHanbHast cxemMa yCTaHOBKY OOHAPY>KEHUS U WEHTU(UKALMY MUKPOYACTHLL B
CTOYHBIX BOJIaX ONACHBIX IPOMBIIIJIEHHBIX OOBEKTOB

KpoMe u3mepuTenbHOro jaTyvka B YCTAHOBKE MPENYyCMOTPEH OIMOPHbIN
natuuk 9. Ilpepycunurenu 14 u 15 npepHasHaueHbl [ cTaOUIM3aLUU
MOIIHOCTH W3JIYyYEHHUs JIA3€PHBIX AUOMOB JIATYMKOB, W Il YCWJICHUSI CUTHAa,
nocrynarouiero ¢ goronpuémanka. baoku 10-13 npegHazHayeHbl s
00pabOTKM CUTHAJIOB, NOCTYNMAOUMX C aTYAKOB U (DOPMUPOBAHUS MMITYJIHCOB
ISl TIEPEKJIOYEHUS] UCHOJIHUTEJLHOTO YCTPONCTBA. DJEKTPOHHbIN Kitou 16
npeHa3HAYEH JIJIs1 MPe0Opa30BaHusl YIPABJISIOLIErO UMITYJIbCA, MOCTYMAIOLIETO C
¢opmupoBarensi, B MOCTOSIHHBIA TOK, MEPEKIIIOYAIOMIANA 3JEKTPOMArHUTHBIN
kjanad 17. Knanan 17 uMeeT BXOIHOM KaHaJl, B KOTOPbIN MOCTYNAET >KUIKOCTb.
B 3aBucumMocTM OT TOro, Ha KakoW W3 J[IByX OSJIEKTPOMATHUTHBIX MNPUBOJOB
NOJJAHO HAMPSKEHUE, MOTOK C BXOJHOIO KaHAJa HAMPABISIETCS B OIUH U3 JIBYX
BbIXOAHbIX. Kyanan 17 ynpasnsiercs myTéM mofayvM Ha HEro YINPaBJSIOLIETO
HANpsDKEHUsI, KOTOpoe (POpMHUPYETCS B 3aBUCUMOCTM OT CBOWCTB cMmecu. B
Cly4yae €CJM KOHLECHTpauusi MUKPOYACTHUL, B BOJIE HE MNPEBBIIAECT 3a/JaHHbIN
YPOBEHb, TO OTKPBIT KaHaJl «a», B MPOTUBHOM Clly4yae BOJa HaMpaBJsieTCs! B
KaHam «b».



BHewnuii BUj1 1 KOHCTPYKLMS U3MEPUTENBHOTO JJATUYHAKA MPEICTABIICHBI HA
pucynke 2, rme 1 — kopnyc patuuka; 2 — doroguopn; 3 — cBeroguop; 4 —
NOJJIOKKA I KperuieHusi cBetofuosia u ¢oroauona; 5 — kabesib NUTaHUS
patyvka. [JaTynk cocTouT U3 UCTOYHMKA m3nydeHus (ceeropuop tuna AJI1075)
u poronpueMuuka (poroguron Tuna PIK-155).

f 2 3

F

Puc. 2. BHewHuit BU ¥ KOHCTPYKLMS U3MEPUTENILHOTO JaTYMKa

Ha OCHOBAHUU MTPOBEJICHHOTO aHaJm3a 3KCNEPUMEHTAIBHBIX
WCCJICJOBAHUI TOKA3aHO, 4YTO TMOAXOJ, NPEJIOXEHHbIA B JIAHHOM padoTe,
SBJISIETCS MIEPCNIEKTUBHBIM JIJIs1 OOHAPY>XKEHUS U WACHTU(PUKALMA MUKPOYACTHIL]
PU UX JOCTATOYHO MaJIbIX KOHUEHTPAUUSX B XKUJIKOCTH.
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B.B. Auaponnukos, JI.H. KocTbiieBa, A.A. I'poMkoBCKUM

BYHII BBC «BBA umenn npodeccopa H.E. ZKykosckoro
u 0.A. Tarapuna», r. Boponex

ITPOI'HO3NPOBAHME CTEIIEHU 3AABIMIIEHUE ATMOC®EPDI
B YCJIOBUAX TIPOMBIIIJIEHHOI'O I'OPOJA

B crarbe mnpepcTaBiieHbl aNrOpUTM PELICHUS 3aaud U Pe3yJbTaTbl YUCJIEHHBIX
9KCIIEPUMEHTOB [0 BbISBJICHUIO BIIMSHUS KOHLEHTPALMU [IbIMOBOIO  a’3po30Jisl, €ro
MUKPO(U3NYECKUX, ONTUUECKUX XAPAKTEPUCTUK M BIAXKHOCTM BO3[yXa Ha JaJbHOCTb
BUJJUMOCTH B IPU3EMHOM CJI0€ aTMOC(EpbI

KiroyeBble clioBa: MOAEIMPOBAHKE, 3a[IbIMIICHUAE, A3P030JIb, UICTOYHUK 3arPsI3HEHUS.

OnHon u3 CJIO3KHBIX 3ajau oOecrnedyeHust 0e30MacHOCTU
>KU3HENIEATENBHOCTU SABIISIETCA pa3padOTKa MPOrHO3a JAJIbHOCTU BUIMMOCTU B
YCJIOBUSIX 33/IbIMJIEHUS] MPOMBIIICHHBIMU JIbIMAMH.

[IporHo3 creneHn 3aibIMJIEHNUS OONBIIMX PETMOHOB SBISIETCA BECbMa
CJIOXKHOW 3a/layeil, TaK KaK BUMMOCTb B 3TOM CJIy4ya€ 3aBUCHUT HE TOJIbKO OT
HAOJIIOJJaEMBIX METEOPOJIOTMYECKUAX YCIIOBUH, HO M OT MNPOCTPAHCTBEHHOM
KOHLICHTPALWK [IbIMOB, NX MUKPO(U3NYECKUX U ONITUYECKUX XAPAKTEPUCTHUK.

Jta MHOrodakTopHas 3ajada MOXeT ObITb pelleHa TOJNbKO ¢
NPUBJICYEHUEM MATEMATUYECKMX MOJIENIEN, peann3yemMbix Ha [I9BM.

OpuH M3 MOAXOJOB MATEMATUYECKOrO0 U YMCIEHHOrO MOJEIUPOBAHUS
NAJIHOCTU BUIUMOCTU U €€ MPOTHO3a B YCJIOBUSIX 3a/IbIMJIEHUS] TOTPAaHUYHOTO
caost atrmocepsl (IICA) npiMaMu, 06pa3yrOIMMUCS B IPOMBILIJIEHHBIX TOPOJIAX,
MpeJIaraeTcs B JaHHOM padoTe.

Bupumocts B aTMocdepe MPEJICTABIISIET cobon CJIO>KHOE
ncuxo(PU3NYECKOe SIBJICHUE, OOYCJIOBJIEHHOE TIJIaBHBIM 00pa3oM OcJIabJieHuEM
CBETOBOI'O MOTOKA MOJIEKYJAaMU BO3[yXa, a TakXke >KUJKUMU U TBEpJbIMU
YaCTULAMU, HAXOJISILIUMUCS BO B3BEILIEHHOM COCTOSIHMU B aTMocepe.

JanbHOCTb BUMMOCTH S, ONIPENENSETCS BBIPAKEHUEM:

1
In —
&
S.(A,2)=— ¢ | (1)
ﬂ[ (ﬂ‘,Z,r)
e f.(A,z,r) — CHEKTPalbHbI KO3(@PUIUUEHT a3PO30JILHOIO OCIa0IeHNs
YaCTUUAMU  JUCIEPCHOW  3a[bIMJIEHHOM Cpelbl, M'; & — TIOpPOrosas

YYBCTBUTEIBHOCTb YEJIOBEYECKOIO IJ1a3a.
[TokasaTenb ocnabiaeHnst OIUIUCIIEPCHOrO aspo3ossd [, (A,z,r)B npeenax

NOrPAHUYHOIO CJosA  atMocdepbl OyJIeM PpacCuMThIBaTb B COOTBETCTBUAM C
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NPOCTPAHCTBEHHBIM PACIPENEIIEHUEM MacCOBOM KOHUEHTPAUUK, MUKPO(U3UIECKUX
Y ONTUYECKUX XapPAKTEPUCTHK JJLIMOBOTO a3p030uid [2]:

r2

Jm K (p.m) f (r)dr
B (A,r,2)=C(x,2)" TR . 2)
3P [ f(r)dr

1

3necs C (x,z) — MaccoBas KOHUEHTPALYS JbIMOB TOPEHHUS OT IJIOLAHOTO
CTAlMOHAPHOTO MCTOYHUKA HENMPEPBIBHOTO [IEWCTBUSA, MKI/M’; I — paguyc
TBEpPAbIX YACTHIL AbIMA, MKM; K,(p,m) — (pakTOp 3(p(PEeKTHBHOTO OCITAGICHMS
V3JIyYeHUs1 OIHOM YaCTUUEW; p=2m/A — napametp Mu; m — KOMIUJIEKCHBIN
rokasaTelslb OclalJieHus BUAMMOIO CBeTa YacTUIIAMU JibIMa;, A — JJIMHA BOJIHbI
3JIEKTPOMArHUTHOTO W3JIYyUYEHUs! BUUMOTrO JuMamna3oHa, MKM; f(r) — (yHKUUS
pacnpeelieHds 4YacTull 10 pasMmepaMm; p, — IUIOTHOCTb YacCTull AbIMOBOIO
aspo30Jid, r/cm’.

OYHKIMIO PpaCHpefesieHusl YacTUl] JbIMOBOTO a3po30Jis MO pa3Mepam
3a/1aJIuM, KaK ¥ B [ 1], norapudmrdeckn HOpMabHbIM 3aKOHOM:

Fr)=NQr)y " () expl-In*(r/r,)/ 2] 3)

e N - CymMMapHasi CYeTHasi KOHLEHTpauusl 4YacTWl;, ry— ME[UaHHbI paguyc
pacnipenieniednst  f(r) W V — TONYIIMpWHA paclpefielieHus) ¢ TNpeoOsiaaHieM
AKKyMYJISITUBHOW a3p030JibHOM (ppakimm ¢ pazmepamu 0,1-1 MKM ¥ MOpaibHbIM
paguycom r,,=0,16-0,21 Mxm. YTo KacaeTcsi KOMIUIEKCHOTO MOKA3aTeNsl IbIMOBOIO
a’po3outs (m=n—iy ), TO €ro AEVCTBUTENbHAS YaCThb, (TOKA3aTENb MPETIOMIICHS) B
pacueTax 3aaBajiach B npefesax n=1,41-1,51, a MHUMas YacThb, XapaKTepU3YIOLLAst
NOMIOLATENBHYI0 COCOOHOCTD JIbIMOBOTO a3po030Jis, 3a1aBanack He Oosee 0,005
(7 <0,005). a5t 06BOAHEHHOT'O ILIMOBOI'O a3p030Jisd y ~0,2-03.

3ajjaya pemaeTcsl B JIEKAPTOBOU MNPSIMOYTOJILHOM CHUCTEME KOOPJIMHAT.
BeprukanbHbie  npouiM  KOHLEHTPALMKA  JIbIMOBOTO  a’po30dia  C(x,z)
OMpPENIEIISIIOTCS U3 UYUCJAEHHOTO PEIIeHUs MOJYy3MNUPUUYECKOrO0 ypaBHEHUs
TypOysieHTHOM nnuddy3nm:

oC oC o0 ,60C
u——+ (w -W, ) =k, (4)
ox oz 0z Oz
rne u, w — COOTBETCTBCHHO TI'OpU3OHTAJ/IbHAsI M BCPTHUKAJIbHASI COCTABJIAIOLINC

CKOPOCTH BETPA, M /C; W, — CKOPOCTb TPABUTALMOHHOTO OCAXK/ICHHSI a3pO30Isl,

M/c; k — Koa(ppumeHT TypOyJEHTHOCTH, M*/C.
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YpaBueHue (4) pemaercst METOIOM MPOrOHKM MPY CIENYIOIIMX IPAHUYHBIX
yCJIOBUSIX:

C()C,Z)IO, Z:h; (5)
oC

k —=Sc, 72=12,. (6)
07

3pecb h — BBICOTA MNOTPAHUYHOIO CJIOS aTMOCEpBI; Zp— HapaMeTp

LIEPOXOBATOCTU MOACTUIIAIOIIENA MOBEPXHOCTH; SC — MOLJHOCTH IUIOLLIAJHOTO
UCTOYHHUKA IbIMA, MKT/(MC).

OcranoBuMmcsa Oosnee TNOAPOOHO HA ONPEACJICHWM BEJIWYMHBI SC B
BbipaxkeHuu (6). CornacHo [1] nokazaHo, 4TO B IPU3EMHOM CJIO€ pacnpefiesieHue
YacTUl, CYOMUKPOHHOIO J[IbIMOBOI'O a3po30Jisi MO pa3MepaM MOJYUHSIETCS
JIOTHOPMAJIbLHOMY 3aKOHY € MoOfajlbHbiM paguycom 7,=0.15-0.20 Mxm wu,
CJIEJIOBATENBHO, CKOPOCTh OCAXK/EHHS TAKUX YACTHL, NPUMEPHO OJM3Ka K HYJIIO.
[ToaToMy JaHHYIO IPUMECH MOKHO CUMTATh HEBECOMOA.

[Tpu 3a/ibIMIIEHUM POMBILLIEHHBIMU JIbIMAMK PACIPOCTPAHEHUE TEIIOBOI
KOHBEKIIMM COMPOBOXKJIAETCS TEPEHOCOM MACCUBHOW TNPUMECU, WUCTOYHUK
KOTOPOW pacroyiaracTcs Ha MOACTUIIAIOLLIEN TTOBEPXHOCTH.

MomHOCTh  MJIOIIAJHOTO MCTOYHMKA [IBIMOBOTO  a3po30Jisi  Oyjem
OMnpeieiATh BOJIM3U MOBEPXHOCTU 3€MJIU, T.€. HA YPOBHE Z=Z,, [JIe Z, — MapameTp
LIEpPOXOBATOCTU MOICTUIIAIOLIEN MOBEPXHOCTH.

3Hasi u3MepeHHble 3HaueHusi KoHueHTpauuu C Ha JBYX YPOBHSIX B
NPU3EMHOM CJIO€ M BEJIUYMHY TYpPOYJEHTHOrO MOTOKa Temaa S,, MOLIHOCTb
IUIOLIAJIHOTO MCTOYHMKA MOCTYIJIEHUSI IMOBOIO a3p030Ji B NMPU3EMHbINA CIIOM
OyqieM omnpeaensThb Npu z=z, o popmyJie

4 Oc

_ 19 g 300 7
Sc (gSQ) ﬂ‘a Zo o7 ()

rie Sc — MOIIHOCTB IIJIOIIAJHOTO bIMOBOTO a3p030Iisd, 00pa30BaBLIErOCs MpU

ropeHum TOp(STHUKOB.

CpenmaeM  mpegnosioXeHue, 4YTO MNPOLECC  3abIMIICHUSL  SIBIISIETCS
CTALMOHAPHBIM U HENPEPBIBHBIM BO BPEMEHH, TO €CTh MOIIHOCTb CTAMOHAPHOTO
IUIOLIAJJHOIO ~ MCTOYHMKA  JILIMOBOIO  aspo30Jii S~  TOCTOSIHHO  BJIOJb

KOOPJMHATHBIX OCEM X U .
Torpa rpannyHOe ycyioBue st ypaBHeHus (4) nmpu x=0

C0,z)=Sco6(z—z,,), (8)

rae S¢ — MOIIHOCTb BbIOPOCA JIbIMOBOI'O a3p030JIs1 HEMPEPBIBHO JIEMCTBYIOLIETO
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C); Z. — BBICOTA PACHOJIOXKEHUS UICTOYHUKA HA TOBEPXHOCTHU 3EMJIN.

HewusBecTHble KOMINOHEHTBI CKOPOCTM BeTpa u(z), Vv(z), w(z) u
KO03(ppuumenTa TypOyIeHTHOCTH k(Z), BXOISAIIMX B ypaBHEHME TypOyJIEHTHON
mpdy3un (4), onpeaesaroTCs U3 CUCTEMbl THUIPOMHAMUYECKUX YPABHEHUN
[ICA B ycOBHSIX TOPU30OHTATILHON HEOAHOPOAHOCTH [1], B KOTOPOW 3aMbIKaHUE
YPaBHEHUIN OCYIIECTBJICHO C TMOMOUIbIO OajaHCa KWHETUYECKOW SHEPrum
TypOyJieHTHOCTH M cooTHoweHuin Koamoroposa. [lannas mopens IICA mpu
PELIEHNM MHOTMX NPUKJIAAHBIX 3a/lad MO3BOJIIET YUYUTBHIBATH HEOIHOPOAHOCTH
TeMIEePaTypPHbIX, BJIAXKHOCTHBIX u JTMHAMWYECKHUX XapaKTEPUCTUK
MOJICTUJIAFOLLEN TIOBEPXHOCTH.

Ha ocHOBe BblIllIe TPUBEEHHBIX COOTHOUIEHUI ObIIT pa3paboTaH ajJropuT™M
pelleHnsl 33/1a4d M NPOBEJICHbI YUCJIEHHbIE 3KCIEPUMEHTHI 1O BBISIBICHUIO
BIIUSIHAS  KOHLEHTpPAUUM [IIMOBOIO  a3pO30Jisl, €ro MHUKPO(U3NYECKUX,
ONTUYECKUX XAPAKTEPUCTUK M BIIAXKHOCTU BO3yXa HA JJAJIbHOCTb BUAUMOCTH B
MPU3EMHOM cJi0€ aTMocepbl. OCHOBHbBIE MONYUYEHHBIE PE3YJBbTATHI CBOASTCS K
CIIEIYIOLLIEMY

a) BBISBJIEHO CYLIECTBEHHOE BIIMSIHWE MOJAIBHOIO Panyca YacCTHIL
ILIMOBOT'O a3p030Jis1 Ha KO3 (PUIIMEHT OCJIa0eHus;

0) y4eT BEPTUKAJbHbIX IPAUEHTOB TEMIIEPATYPHI U BJIAXKHOCTHU BO3[lyXa B
ypaBHEHUM OajlaHca TYpPOYJEHTHOW OHEPrMM NPUBOAUT K 3HAYUTEILHOMY
VM3MEHEHUIO MPOCTPAHCTBEHHON KOHLEHTPALMHA ABIMOBOI'O a3p030JId;

B) BBISIBJIEHO 3HAUMTEJILHOE BIIMSIHUE OTHOCUTEJILHON BJIAXKHOCTH BO3AYyXa
Ha K03(ppULMeHT ocnabyieHus .

TakuM  00pa3oM, UMCJIEHHbIE  OKCIEPUMEHTHI, MPOBEJICHHbIE C
rcnojs3oBanueM [IDBM, nokazanu, 4to mnpepjiokeHHass MOJEb [AalbHOCTHU
BUJIUIMOCTUA B YCJIOBUSIX 3a/bIMIICHUSI MOTPAHUYHOIO CJIOSI aTMOC(epbl MUMEET
OoJibliiie BO3MOXKHOCTU. Eciin B KauecTBe BXOfHBbIX napameTpoB mopenu [TCA
VCIIOJIb30BaTh BEPTUKAJbHbIE MPO(MWIA COCTABJISIIOIIMX CKOPOCTU BETpA,
Ko3a(puuueHTa TypOyJEHTHOCTU, TEMIEPATYPbl U BIAXKHOCTU BO3[yXa, TO Ha
BBIXO/IE MOXHO TM0Jy4aTb NPOTHOCTUYECKUE 3HAYEHMUS] TPOCTPAHCTBEHHOMN
KOHLICHTPALUU bIMOB U METEOPOJIOTMYECKON TAITBHOCTH BUIUMOCTH.

JIureparypa

1.Barep Bb.H., Hapexuna E.JI. Ilorpanuunblii cjoil aTtMocdepbl B YCIOBUSAX
rOpPU30HTAIBHON HeoHOpoaHOCTH. - JI.: Tugpomereounsnar , 1979. - 135 c.

2. 3yes B.E., Kpekos I''M. Ontuueckue mopenu arMocepsl. - JI.: I'mgpomeTuspar,
1986. - 620 c.
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I''M. Axmanuen

depepanbHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00Pa30BaTEILHOE YUPEXACHUE
BbIcLlero oopasoBanus «Kazanckuit (ITpuBomkckuit) enepanbHbIi
yHUBEpPCUTET», . Habepeskubie YemnHbl

OIIEHKA U TIPOTHO3UPOBAHUE YCTOMYUBOCTHU JKUBBIX
OPI'AHU3MOB B 3ABUCUMOCTHA OT 9BOJIOIIMOHHBIX 1
AHTPOIIOI'EHHBIX U3MEHEHHNU CPEIbI OBUTAHUAA

Hacrosiiiee BpeMst 0Te4eCTBEHHbIMU U 3apyO€>KHbIMU YUEHBIMU B 00JIACTU 3BOJIFOLUU
OKpyXKarolllell cpefibl U 3KOJIOrMM YpOaHU3MPOBAHHBIX TEPPUTOPUI, HE pa3padOTaHbl
KPUTEPUI OLEHKU U IPOTHO3UPOBAHUSL COCTOSIHUSL OKPYXKAIOLLEN CPEfIbl.

[Tpu aToMm ans oGecrieyeHnst M yrnpaBiieHUs] pucka 0€30MacHOCTH OKPY>KAIOLLEN Cpefbl
UMEET OMNpPEAENICHNE  yCTOMYMBOCTM HauOoJjee YSA3BUMbBIX U YYBCTBUTENBHBIX >KUBbIX
OPraHU3MOB K 3arpsi3HUTENISIM OKPY>KAIOLLEH Cpefbl ¥ UMEIOLMX OTHOLICHUS K MOKa3aTesIsIM
3[0POBbSI HACEJIEHNS PA3JIMYHBIX BO3PACTHBIX PYII U KaTeropuii. Bee ele ocraercst BaxkHON
HE pElIeHHON mpobsiemMoil M uMmerouiee (yHAAMEHTAIILHOE U IPUKJIAHOE 3HAYeHUE
pa3paboTKa TEXHOJIOTMM U TEXHUKMU MPOBEJEHUS OLEHKHU, NPOrHO3UPOBAHUSI YCTONUYMBOCTH
HAIPABJICHHbIC HA TIOBBILICHUE >XU3HECIIOCOOHOCTU PACTYILErO OpPraHu3Ma Ha Pas3jIMYHbIX
aTanax MOoCTHATAJIbHOrO pa3BUTHs. [Ipy 3TOM BaXKHBIM SIBJISIETCS ONPEAE/ICHUE IPUOPUTETHBIX
3arpsi3HATENIEN OIIPEAEIISIOINX apameTpoB OIIACHOCTHU st 3[40POBbsI
BbICOKOOPIaHU30BaHHBIX >KUBbIX CUCTEM, CBSI3AHHBIX C BO3/IEICTBAEM OTPULIATEJIBHBIX U 4aCTO
pacrnpoCTpaHEHHbIX ¥ MHAMLMPYIOLUX HEOIAroNpUATHBIX (paKTOPOB.

KnroueBble cioBa: 32KoJorus, OMONOrusl, OLEHKA, MPOTHO3MPOBAHUE, YCTONYMBOCTD,
3[00POBbE, >KMBbIE OPraHU3MbI, OKPYKaroLasi Cpefa.

Beenenue. B xope sBosouun okpyskaroiei cpejibl, MPOU30LIIN ITyOoKue
V3MEHEHNS HA TTIOYBE aHTPONOTEHHOM JIESITEILHOCTH, M BCE 3TU (PAKTOPbI NPUBEIN
K YXY/UIECHUIO COCTOSIHUSI CPelbl OOMTaHMs >XKMBOTHBIX M 4YeJIOBEKA. B mepByro
oYepefb BCE 3TO 3aBUCUT OT 3BOJIIOUMM OKPYKAOUIEW Cpefibl, NPUPOAHBIX M
AHTPOINOTreHHbIX M3MEHEHWII B AHTEHATAJbHbIX M MOCTHATAIBHBIX TEPUOAAX
SKM3HEJECATENbHOCTA JKUBBIX OPraHM3MOB PAa3IMYHbIX BHJIOB, OOWUTAIOIIMX Ha
3emue.

Ileablo HacTosimenn padoThl SBISIETCS OLEHKA M MPOTHO3MPOBAHHUE
YCTOMYMBOCTU >KUBBIX OPraHM3MOB B 3aBUCUMOCTU OT 3BOJIIOUMOHHBIX U
AHTPOIOT€HHbIX W3MEHEHUN Cpefbl OOWTAHWS W TOBBILIEHUE YCTOMYMBOCTH
>KMBOTHBIX K HEOJIAarONMpUsITHBIM (paKTOPaM OKPY>KAOLIEN CPE/bI.

OCHOBHOW TPUYMHON YXYALLIEHUSI COCTOSIHUSI Cpefibl OOWUTAHWS >KMBbBIX
OpraHu3MOB, B TOM 4YMCJIE YEJIOBEKA, SBJISIOTCS HEOIaronpusiTHblie (PakTophbl,
MPOSIBIISIIOIIE B Ppe3yJbTaTe YPE3BbIYANHON 3SKOHOMUYECKU LEIECOOOPa3HOM
MOTPEOHOCTH YEJIOBEKA M AHTPOINOIEHHOW HArpy3KM Ha OKPYKAIOLLYK Cpemy.
XAMUAYECKOE U OMOJIOTMYECKOE 3arpsi3HEHUE TMOYBbI SIBJISIETCSL  NPUYUHOM
3arpsi3HEHMs] TMPOAYKTOB PACTEHUEBOJCTBA, KMBOTHOBOJCTBA W ITHULIEBOJICTBA.
[Ipy 3TOM HacnmamBaeTCsd SMUCCHUS BPEOHBIX XWUMHWYECKMX U OMOJIOrMYECKHUX
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BEILECTB, MPUCYTCTBYIOIMX B OTXOMIaX >KU3HEJAEATEIbHOCTU YKWBOTHBIX W IITHIL.
Inst  CenbCKOXO3SIMCTBEHHBIX MOJIE  arpoOIMpPOMBIILIJIEHHOTO  KOMILUIEKCA
NPEJCTABIISIET OMACHOCTh U WIIOBBIE OCAJIKU OYACTHBIX COOPY>KEHUI, COIEPKAILNX
KCEHOOMOTHKM  Pa3jM4YHOTO  NPOMCXOXKAECHWSA.  YyXKepojHble  BELIECTBA
XUMHUYECKOrO M OMOJIOTMYECKOTO MPOUCXOXJEHUSI MEPEXOAAT 4Yepe3 MOuBYy, B
PacTeHHUs U IaJiee B OPraHM3M NTUL, IOMAIIHUAX , CEIbCKOXO3AMCTBEHHBIX U JUKUX
>KUBOTHBIX.

B Hacrosiee Bpemss B pe3ysibTaTe€ 3HAYUTENBHO  YXYALIMBIIEHCS
9KOJIOTUYECKON OOCTAaHOBKHM Cpejfie OOUTaHUSI XKUBBIX OPraHU3MOB MOSIBISIOTCS
OFPOMHbIE pa3HOOOpa3Hble BpeHbIE U OMACHbIE BEUIECTBA XUMHYECKOrO,
OMOJIOTMYECKOT0, TEXHOTEHHOTO ¥ MHOrO npoucxoxjeHus[1]. Bce atu npuumnbl
MOTYT OXBAaTUTb OOJILIIOE YUCIO PA3JIUYHbIX BUJIOB W BO3PACTHBIX TPy
>KMBOTHBIX W MNTUL, KOTOPbIE CHOCOOCTBYIOT K CHIDKEHMIO TOKa3aTrelen
>KU3HECTIOCOOHOCTH M YBEJIMYECHMIO X 3a00JIeBaeMOCTH U rubenu [2,3].

OOpamjaer Ha ce0d BHMMAaHME OrPOMHbIE TeppuTopun Poccuiickoii
denepauyun, KOTOpbIE OKa3aJluCh HEONAronojayyHbIMU B 3KOJIOTMYECKOM
OTHOUIEHUM W HENPUTOTHOM COCTOSIHUM ISl  YKU3HEMIEATEIbHOCTH YKMBBIX
OpranusmMoB[4].

Wcxons, u3 Bbllle YyKa3aHHbIX MOpoOJieM Hago NpPUHUMATh MEpbl MO
VCKOPEHEHUIO W PELICHUIO U YCTPAHEHUIO IKOJIOTMYECKUX YIPO3 U BCE ITO HAJI0
paccMmaTpuBaTh, Kak YacTh KOMIUIEKCA MEpPONPUSITUI MO MOBBILICHUIO KayecTBa
>KW3HM HACeJIeHUsl Pa3IUYHbIX CJIOEB MPOXUBAIOIMX HA ypOaHM3UPOBAHHBIX
tepputopusix. [Ipu aTom i obecneyeHust 1 ynpaBJieHUsI pucka 0e30MacHOCTH
OKpY>KaloLLEN Cpefibl, BAXKHOE UArHOCTUYECKOE 3HAUEHUE MMEET CBOEBPEMEHHOE
IUIAHOBOE TPOBEJIEHME MOHUTOPUHIA 3/I0POBbSl KMBOTHBIX W  HACEJICHUS
pa3nuyuHbIX Karteropuil. Kpome Bcero aToro, Bce €llle OCTAeTCSl HEPELIEHHOMN
npo0sieMOll onpefiesieHdsl pUcka M yuepOOB 3[0POBbIO JKMBBIX OPraHM3MOB,
CBSI3aHHBIX C BO3/IEICTBUEM HEOIArONPUSTHBIX (PAKTOPOB HA ypOaAHU3UPOBAHHbBIX
TEPPUTOPUSIX.

MexaHn3mM BO3HMKHOBEHMSI 3KOJOTMYECKUMX U OMOJIOTMYECKUX MPOOJeM
CBS3aHO C TPUOPUTETHBIMUA 3arpSI3BHUTENSIMU  BO3[yXa, BOMAbl W NMILEBbIX
MCTOYHUKOB[5].

Marepuan u Metoapl wucciaegoBaHum. OOBEKTHBHAs OLEHKA U
NPOrHO3UPOBAHME JKU3HECTIOCOOHOCTU JKMBBIX OPraHU3MOB HM BO3MOXKHO 0e€3
ydeTa NMPUOPUTETHBIX BPEIHbIX M OMACHBIX 3arpsA3HSIOLMX PA3JIMYHbIX BELIECTB,
NPUCYTCTBYIOLLIMX B Cpefie OOUTAHMUSI M OHU BCETNA SBISIOTCS MH(POPMUPYIOLLIMMU
NOKA3aTeNsIMH.

B HacTosiiiee BpeMsi MOKHO CUMTaTh OECCIOPHBIM, UTO, MO MEHBILIEH Mepe,
OHUM W3 TMyTel peaju3aldd METOJOB HampaBlieHHble Ha 3((EeKTUBHOE
BbISIBJICHUE XUMUYECKUX, OUOT€HHbIX W  TEXHOT€HHbIX 3arps3Hurenei. B
npeaesax 00CYXJaeMbIX HAyYHbIX U TMPAKTUYECKUX NPOOJeMax HECOMHEHHbIN
VHTEPEC TPEJCTABISET TaKXKe KOMIUIEKCHOE WCCJIE[IOBAHME C TPUBJICUYEHUEM B
KAQyeCTBE WHMKATOPOB (ypOaHM3MPOBAHHBIX PETMOHAIBHBIX, TOPOJCKHUX,
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PafiOHHBIX W MOCEJKOBBIX TEPPUTOPUIA) CPEbl OOMTAHUSI MOTEHUUAIBHBIX TECT-
CUCTEM JUI1 SKOJOTMYECKOr0 W TMOBEJEHYECKOr0 MOHUTOPUHIA OPraHU3MOB
Pa3JIMYHOrO YPOBHSI OPraHM3alK M MyTEM MOJICIUPOBAHUSI U BOCIPOU3BE/ICHUS,
COOTBETCTBYIOLLIMX TOBEACHUIO PA3JIMYHOTO YPOBHS CJIOKHOCTM Ha MOYBE
MPUCYTCTBUAS ~ NPUOPUTETHBIX TEXHOTEHHBIX W MPUPOJHO- MPUCYTCTBYIOIIMX
OTpULIATENILHBIX UHIEKCOB [5;6;7;8].

Pe3yibTaThl UCCIE0BAHNI U UX 00CyXeHHe. B cBsizu ¢ Bo3pacTaHnem
OMACHOCTH 3KOJIOTUYECKOro U OMOJIOTMYECKOro XapakTepa yrpo3 U Teppopusma u
IIMPOKKUM PACIpOCTPAHEHHEM OCO0O0 OMNACHBbIX HE [OCTATOYHO W3YyYEHHbIX
OaKkTepUalIbHbIX M BUPYCHBIX 3a00JIeBaHMI, TaKUX KaK aTUMMYHAST MTHEBMOHMS,
OeILIeHCTBO KOPOB, appvKaHCKasi YyymMa CBMHEN W NMTUYMI TPUI U JIP. BO3HUKAET
HEOOXOMMOCTb Pa3pabOTKM MHHOBALMOHHBIX TE€XHOJOTMYECKUX, YIPABJICHYECKUX,
OpraHu3alMOHHbIX, JIEYEOHO-MPOPUIAKTUIECKUX MEPOINPUSITAA Ha PErrMoHax
Poccun. Dt MeponpuaTHsi  JOJDKHBI  00€CNEYMBATHL  MPOTHO3MPOBAHUE
HAJIEXKHBIMUA M OBICTPBIMU CMIOCOOAMUM U YCTPOMCTBAMM, KOTOPbIE HallpaBJieHbl Ha
BbISIBJICHUE WH(EKIMOHHBIX OWOJIOTMYECKMX W XUMMYECKHX, PavalOHHbIX
areHTOB. [Ipn 3TOM BCcerpga Helsb3s 3a0bIBaTh U B OTHOLLIEHWHA OOJIE3HETBOPHBIX
OaKTEpUil 1 BUPYCOB MPUCYTCTBYIOIIMX B OKPY>KAIOIIEM BO3JlyXe, BOJIE U MOYBE,
KOTOPbIi MPEACTABISIIOT OMACHOCTb ISl KUBOTHBIX U Jofel [9]. AKTyanbHOCTb
BbIllIE YKa3aHHbIX MPOOJIEM MOBBIIIAETCS TMPU Pa3IMUHBbIX (POPMax MPOSIBJICHUS
Ype3BblUaiHbIX CUTYyalMM: XMUMMYECKOro, OMOJIOTMYECKOr0 M TEeXHONeHHOro
XapakTepa, KaKk MHUPHOrO, TaK BOEHHOTO BpPEMEHU, CBSI3aHHbIX C THOEJbIO
SKMBOTHBIX W YEJIOBEYECKMMM KEPTBAMU U BIEKYIIMX  KOJOCCAJIbHbIN
9KOHOMMYECKUH yIepO, 4TO MOXET ObITb, KakK i1 9KOHOMUKM Poccum, Tak u
VI CTpaH OM3KOoro U faybHero 3apyoesxkbs [10;11;12].

3akimouenue. Takum 006pa3oMm, pelieHre HaCTOosIIEN MpoodJieMbl, OLEHKA 1
NPOTrHO3MPOBAHKE YCTOMYMBOCTH >KUBBIX OPraHW3MOB B 3aBUCMMOCTH OT
3BOJIIOLMOHHBIX W AHTPOIONeHHbIX W3MEHEHUN Cpefibl OOWTAHUS TMO3BOJIUT
npeaynpekaaTh 1 OrpaHNnIMBATh HEKOHTPOJIMPYEMOE, XUMUYECKOE, TEXHOI€HHOE,
OMOreHHOE U PaJMOAKTUBHOE U JIPYroe 3arpsisHeHre OKpyKatolen cpefpl. [Ipu
9TOM BaXHOWM 3ajaueil sIBJSETCS TNOCTOSIHHOE MW CTaOMIBLHOE oOOecrneueHus
3KOJIOTMYECKON U OMOJIOTMYECKON O€30MaCHOCTA U COXPAHEHMSI BCEX KaTeropui
HaCEJICHWS, )KUBOTHBIX, ITULL U PACTEHUI.
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I''M. Axmanues

depepanbHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00Pa30BaTEILHOE YUPEXICHUE
BbIcLIero oopasosanus "Kazanckuit (IIpuBosmkckuii) penepanbHbIin
yHuBepcuTeT, I. Habepexubie YenHbl

CHUCTEMA OBECIHEYEHMS TPOMBINIJIEHHON BE3OITACHOCTHU
B OB BEKTAX IOBBIINEHHOM OITACHOCTH

Hacrosiasi pabora 0THOCUTCSI K 00/1acTU 00eCreYeHusl IKOJIOTMYECKO  HAJIEXKHOCTU
U TeXHOC(EepHOIl 0e30MaCHOCTM TEXHWYECKMX YCTPOWCTB, MPOU3BOJACTBEHHBbIX OOBEKTOB
NOBLILIEHHON OMacHOCTU. TexHoJsorusi oOecnevyeHusi TMPOMBILIEHHON —6e30MacHOCTU
3aKJIIOYAETCS B OCYLIECTBJICHUM CUCTEMbl KOHTPOJISI, BKJIIOYAIOLIEH OLICHKY COCTOSIHUS
TEXHUYECKUX YCTPONCTB TEXHOJIOIMYECKUX YCTAHOBOK, YCWIEHHBII BXOJHOW KOHTPOJb
TEXHUYECKOr0 COCTOSIHUSI TEXHUYECKUX YCTPOMCTB, TEXHOJOIMYECKUX YCTAHOBOK Ha OCHOBE
aHAJIM3a U 9KCNEPTU3bl TEXHUUYECKOW JOKYMEHTALMY C YUYETOM YCJIOBUI SKCIUTYaTaLUIO.

Kunruessblie cioBa: cucreMa, obecrneueHue, NpoMbIlIeHHas: 6€30MacHOCTb, OOBEKThI,
OIIACHOCTb.

Beenenue. B Hacrosiee Bpemsi cucteMa oOecrneueHus] NPOMbIIIIEHHON
0€30MacHOCTH  MPENYCMATPUBAECT WACHTU(PUMKAIMIO NO CTENEHW OMNACHOCTH C
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ONPENENICHNEM  CJIa0bIX 3BEHBEB IMPOMBIIUIEHHBIX 00BEKTOB. [Ipm aTOoM
NPEAyCMaTPUBAECTCSl TIPUCBOCHNAS MM MHJIEKCA OMACHOCTH HAa OCHOBE 3KCIEPTHO-
OANIBHOW OUEHKM M JAJiee€ C WCNOJIb30BAaHMEM MaTpPU4YHOM (POpMBI aHanM3a
uH(popMamu o0 pakTopax. A gasee ONnpefesstoT CTENEHb BO3MOXKHON 0e30MacHOMN
NAJIbHENIIEN 9KCIUTyaTalyy TEXHUYECKUX YCTPOMCTB M MX KJIACCU(PUKALWN, U HA
3TOM OCHOBE OIpeeeHne O0beMa M YPOBHS HEPA3PYLUAOLIErO KOHTPOJS B
3aBUCUMOCTM  OT  CTENEHM  OMAaCHOCTH  BEPOSITHOCTH  NPEPbIBAHUS
TEXHOJIOTMYECKOrO MpoLecca B EpUo, IKCIuTyaTauuu [7].

Ilesbio HacTOsIEN PadOTHI SBISIETCS pa3paboTKa CUCTEMbl 0OeCIeueHust
MPOMBIIIJIEHHOM 0€30NaCHOCTH B OOBEKTAaX MOBLILIEHHON ONAaCHOCTHU

AHanmuTnyeckass padboTa MOXKET ObITb HKCIOJb30BAHA IPU ITPOBEICHUN
TEXHUYECKOW PEBU3UM, TEXHUYECKON JUATHOCTUKU UM TEXHUYECKON MPOTHOCTUKHU
MO0 TMOJYYEHHbIM KOMIUIEKCHBIM II0KAa3aTessiM, B YAaCTHOCTU MO TOKAa3aTENHO
KOPPO3MOHHOW CTOMKOCTU MaTepuajia BCJEACTBUE WU3HOCA, YCTAIOCTU, CTAPEHUS
MaTepUAJIOB, 3aMEHbl W3HOLICHHbIX 3JeMEeHTOB. [Ipy aTOM HEOOXOogUMO y4YeT
00BEMOB MPOBEJIEHUSI HEPA3PYLIAIOIIEr0 HA30p U KOHTPOJIs, 3P(PEeKTUBHOCTHU
IMarHOCTUPOBAHMS W BEPOSITHOM  CTENEHM  PUCKA, XapaKTepU3yHOLLEen
OTBETCTBEHHOCTb TEXHUYECKUX YCTPOUCTB, B Ciyyae ux otkasa [1-7].

B HacTosiiiee Bpemsi 4aCTO NPOUCXOUT OTKa3bl TEXHUKU B IIPOMBIILIEHHO-
TPAHCIIOPTHOM CHUCTEME, B SHEPreTUYECKOW, HE(TSIHOW, Tra30BOM, arpapHoi,
NUILEBOM OTPACISIX MPOMBILUIEHHOCTH[2].

OCHOBHbIMM ~ OOBEKTMBHBIMA W WHJACKCUPYIOLUMU  NPUYMHAMH,
ONPENENSIONYIO CUTYAUMIO, SBWIMCH IPO(MECCUOHATBHAS HEKOMIIETEHTHOCTD
NEPCOHANA, W3HOLIEHHOCTb  OCHOBHBIX  IPOM3BOACTBEHHBIX  (POHAOB M
HEJOCTAIOIINNA yYPOBEHb MATEPUAIILHBIX U JIEHEXKHBIX MHBECTULIMI, HAITPABIISIEMbBIX
Ha X COBEPILIEHCTBOBAHKE, HECOOMIOICHNE TPEOOBAHNI MPABUII TEXHOC(EPHON U
NPOMBILIEHHON 0€30MaCHOCTH, & TAKXKE HAPYLIEHUE TEXHOJOTUYECKON, TPY/IOBON
NVMCUMIIMHBI 1 PSR APYTUX Npefpacnoiaralomx npuarH. CoraacHO OYEBUHON 1
BEPOSATHOM TEOPUM M CUTyalUM, YTO B KOMIUIEKCE yKAa3aHHbIE HEOJIaronpusITHbIE
(aKTOpBI ONPEAENSIOT KOHKPETHBI CUTYalMOHHbIA YPOBEHb, KOTOPbIE MOTYT
OPUBOJUTh K KAaTAaCTPO(PUUYECKMM OTKa3aM WM CpblBAaM M TpeBpailas B
MOTEHMAIBHO OMACHbIE TEXHUYECKUE TEXHOJIOTMYECKUE CUCTEMbI. MaKkCcuManbHO
YMEHBIIUTh MPOLECC OTKA30B TEXHWKU WM TEXHOJOIMM, B KOPHE W3MEHSs
KOHKPETHYIO HEraTMBHYIO TeHAeHUMIO. [y aToro TpedyeTcsl ynpaBJeHHUE,
OpraHv3anys U MPOBEACHUE BO BPEMs IKCIUIyaTAlMU TEXHOJOTMYECKUX CHUCTEM
KAQYEeCTBEHHOTO HA/30pa M KOHTPOJIA TEXHUYECKOIO COCTOSIHMSI BXOJALLMX B
cucrteMy (PYHKIMOHAIBHBIX 3JIEMEHTOB IPU CTPOTOM MOCTOSTHHOM COOJIIO[ICHUN
TEXHOJIOTUYECKMX  MMapamMeTpoB. A  [pYyrMM  COCTABISIOIAM  3JIEMEHTOM
WCNOJIb30BAHMSL CIOCO0a SIBIISIETCS  YCUJIEHWE ITPOW3BOACTBEHHOTO BXOIHOI'O

Ha/30pa W  KOHTPOJSL WM 06ojiee  MPOPECCUOHAIIBHBIN,  CUCTEMHBIN,
BBICOKOKOMIIETEHTHBII U TEXHUYECKUI KOHTPOJb CTPYKTYPHO COCTABJISIFOLIMX
3JIEMEHTOB, BbIHYKJICHHbIN WIn npopUTaK TUIECKUA MMPOBOUMBIN
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CHELMAIIMCTAMU OPraHM3alyil, 9KCIEPTHBIMA COBETAMM BO BPEMsSI OCTAaHOBKH
CUCTEM Ha PEMOHT, NIPE/INMUChIBAEMbIl UHCTPYKLMSIMU U nipaBwiiamu [3:4;5;6;7].

Marepuansi u Mmetoppl. {51 oObecneyeHrsi NPOMBILIEHHO 0€30MaCHOCTH
B OOBEKTAaX C MOBBILEHHONW OMAaCHOCTBIO HEOOXOAUMO pa3paboTaThb HAyYHO-
OOOCHOBaHHbIE TMOAXO/IbI W TPUHLIMIBLI, B COOTBETCTBUM C TPEOOBAHUSIMU
HOPMATUBHO-TEXHUYECKOW [IOKYMEHTALIMM, B TOM YHUCJE W TMPU YBEJIWYECHHBIX
CpPOKax B MEPUOJ] MEXXPEMOHTHBIX MHTEpBajax. B HacTosimiee Bpemsi B HAy4HO-
TEXHUYECKOW MH(pOpMaMA UW3BECTHA CEPUsl  YTBEPXKJIEHHBIX  CHOCOOOB,
HANpaBJICHHbIE HA TMPOMJIEHUE CPOKA 3KCIUIyaTalluMd W CIY>XKObl Pa3jIMYHbIX
TEXHUYECKUX  YCTPOWICTB, NPOMBILUIEHHO MNPOU3BOJCTBEHHBIX  OOBEKTOB
HANpPABJICHHbIX Ha OOECIEYEHUE HAJIEXKHOCTU M O€30MaCHOCTH TEXHUYECKMX
YCTAHOBOK U YCTPOWICTB NOBBILIEHHON OMACHOCTH.

Pe3yabTathl U ux oocyxaenue. Cucrema obecrieyeHus] MPOMbIIITICHHON
O€30MaCHOCTM B OOBEKTaX TMOBBILIEHHONW OMACHOCTU TpeOyeT COOIOIEHnE
TpeOOBaHUI [IPOMBILLJIEHHON 0€30MacCHOCTH npu IKCIUTyaTauuu
TEXHOJIOTMYECKOro obopyaoBanusg. Cucrtema oOecleyeHusi MPOMBILIJIEHHON
O€30MAaCHOCTH BKJIIOYAET OOBEKTUBHBIE CIIOCOOBI KOHTPOJISI TEXHUYECKOTO
COCTOSIHMSL TEXHOJIOTMYECKOTO OOOPY/IOBAHMS, B KOTOPBIE BXOJIAT:

- OLIEHKA (PaKTUYECKOr0 COCTOSHUSI TEXHOJIOTMYECKOT0 OOOPY/I0OBaHNS;

- BbIIBIECHME [IE(PEKTOB M W3HOLUEHHBIX YaCTe€l TEXHOJIOTMYECKOIO
00OpYy/IOBaHMs; OINpPEAEICHNE 00bEMa PEMOHTHBIX PabOT  TEXHOJIOIMYECKOIO
000pYyIOBaHKs ¥ MEPEYHS 3aMEHSIEMBIX Y3JI0B U IETaJEH;

- ONpEfICNICHNE Ka4yeCTBa, MPOBOJMMbBIX MO aKTaM PEBU3MUA U OTOPAKOBKH,
PEMOHTHBIX PadoT;

- onpeyescHue BO3MOXHOCTH NaJbHENIIEN 9KCIUTyaTalyu
TE€XHOJIOTMYECKOTO

000py/IOBAHNS;

- POTHO3 OCTATOYHOT'O PECYPCa TEXHOJIOTMYECKOTO OOOPYAOBAHNS.

KOHTpONb TEXHMYECKOro COCTOSIHUSI TE€XHOJIOIMYECKOro OOOPYAOBAHUSA
JIOJI>KEH MPOBOJIUTHCS B CJIEAYIOLIMX MPOU3BOJACTBEHHBIX CUTYALMSX:

- BO BpeMsl 9KCITyaTauuu 000py/I0BaHMS;

- BO BpeMsl MMOJArOTOBKK O0OPY/IOBAHUST K SKCIUTyaTalyH;

- BO Bpe€Msl OCTAaHOBKM Ha KalUTAJIbHbIN PEMOHT;

- TIOCJIe MPOBEJICHUsI PEMOHTHBIX PadboT (ycTpaHeHue fieheKToB u Jip.);

- IOCJIE OTKA30B TEXHOJIOTMYECKOr0 000pY/IOBAHUS;

- IOCJIE OKOHYAHUS YCTAHOBJIEHHOT'O CPOKa CITY>KOBblI.

[Io pe3yapTaTaM KOHTPOJSI TEXHUYECKOIO COCTOSIHAS W BbINOJHEHUS,
BbIJIAHHbIX Ha OCHOBE KOHTPOJISI MEpPONpPUSTUI, MOJKHA ObITh oOecreyeHa
PaboTOCNOCOOHOCTh M OE30TKa3Hask pad0Ta TEXHOJOTMYECKOr0 000OPY/IOBaHUS [0
OYEPEAHOr0 KOHTPOJISI NPU COXPAHEHUU NEPBOHAYAIBHBIX (ITPOEKTHBIX) WIIU
OMM3KMX K HHAM [OKa3aTeJedl HaJeXKHOCTU M TEXHUKO-3KOHOMUYECKUX
XapaKTEepUCTHK [7].

20



3akiawyenue. TakuMm 00pa3oM, cucTtemMa OOecreueHusi MPOMBbILIIIEHHOM
0€30MaCHOCT B OOBEKTAX MOBBILIEHHON OMACHOCTA CTPOMTCS HA COYETAHUM
KOHTPOJIS, MPEANMCHIBAEMOr0O HOPMATUBHO-TEXHNYECKON JJoKymeHTaupen (HT),
U CONpPOBOXJAIOLIETO  KOHTPOJIA,  HANpPaBJIEHHOrO  Ha  o0ecnevyeHue
pPabOTOCNIOCOOHOCT ~ TEXHOJIOTMYECKOTO  OOOPYIOBaHMS  NPHU  3aJIaHHBIX
napaMeTpax B YCIOBUSX YBEJIMYEHHOTO WHTEPBANA MEXJY KanuTalbHbIMU
PEMOHTAMMU.
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H.B. byrepo, C.M. AnekcanapoBa, H.A. Unbuna

PenepanbHOE OIOKETHOE 00PA30BATEIIBHOE YUPEXKACHNAE BBICILIETO
oOpa3oBanus «IICKOBCKMIT TOCYIapCTBEHHBIN YHUBEPCUTET>

IMPOT'HO3NPOBAHUME COCTOSHUA 310POBbA YEJIOBEKA
B YCJIOBUAX AHTPOIIOEHHO-HAPYIIEHHBIX TEPPUTOPUI1
HA ITIPUMEPE JIUTENHOI'O TIPOU3BOJACTBA

JlureliHble LeXa HAa NPOMBILUICHHBIX NPEANPUITUSIX XAPAKTEPU3YIOTCS OMACHBIMU
ycrnoBusiMu Tpyaa. B paGore nmpousBereHa OLEHKA BPEJHbIX MPOU3BOJCTBEHHbIX (PaKTOPOB,
OMACHBIX [JIsl 3[0POBbSl YEJIOBEKA, BBbIJEJIEHbl TPYNNbl 3a00JI€eBaHUI, JOMUHUPYIOLIUX Y
oOcnefoBaHHbIX Jull. [loka3aHo, 4YTO HaMOONBIIMA MPOLUEHT COCTABJSIIOT 3a00JeBaHUS
JKEJTyJIOYHO-KMIIEUHOTO TpakKTa. Y CTAHOBJIEHO JEWCTBUE AeCTaOUIM3UPYIOIIUX (haKTOPOB
NPOU3BOJICTBA, KOTOPbIE BEAYT K MEPECTPOMKE KHILIEYHOro Ouoma, CrnocoOCTBYIOT
YMEHBLIEHUIO JOMUHAHTHON TPYIIbl MUKPOOPTraHUW3MOB U YBEJIWYEHHUIO YCJIOBHO-NATOMEHHOM
¢iiopbl. BbIpaxkeHHOCTb JIaHHOTO TOKa3aTess KOPpPEeJUpyeT CcO CTaxeM pabdoThl Ha
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npeanpustuu. Hapsiy ¢ 6akrepuanbHoit ¢hiopoit u3 pekanuii 00cieloBaHHbIX JIUL, BbIJIEJICHbI
NpOCTEMIIME OPraHM3Mbl, MPUHAJIEXKAIME K Napa3suTU4Yeckoil rpymnne (0JacTOLUCTHI,
AIMOAMK, ameObl), Cpe KOTOPbIX HauOOJIbIIMIA Y/EJIbHbII BEC MPUHA/JIEXUT NPOCTENILUM
Blastocystis  spp. W3ydeHbl Ouosiormyeckue CBOHCTBa OJACTOLUMCT HA  NpUMepe
AHTUKAPHO3MHOBOW aKTUMBHOCTU (AKpPA), MO3BOJNSIOIIEN UM 3aCENTh CIU3UCTbIE 000I0YKHU
KMIIEYHUKA W CIOCOOCTBYIOLIEH BBITECHEHUIO OOJMIaTHbIX CUMOMOHTOB Ha (POHE CHMXKEHUS
o0u1eil pe3UCTEHTHOCTU Makpoopranusma. [lonyyeHHble JaHHbIE O3BOJISIIOT MPOrHO3UPOBATh
COCTOSIHME 3[]0POBbsl 4YE€JIOBEKA B YCJOBUSIX AHTOPOMNOIEHHO-HAPYLUEHHbIX TEPPUTOPUI U
IJIAHUPOBATh MEPOIPUSTHS IO YJIyULIEHUIO U COXPAHEHUIO 3[]0POBbsl pabOUMX.

KnroueBble cioBa: MHUKpPOOMOLEHO3, Mapa3suTOLEHO3, JIATEHHOE MpEeANnpusThe,
AHTUKAPHO3MHOBAs! AKTUBHOCTD,, 0JIACTOLUCTBI.

Beenenne. OxpaHa 3700pOBbsI HACEJICHUS SIBJSIETCS] OJJHOW M3 BasKHEWIIUX
3aa4 B JIOOOW CTpaHe MMpa, BHE 3aBUCHMOCTH OT YPOBHS €€ 9KOHOMUYECKOIO
pa3BuTusi. BeeoOwas TpancopManus BIMSHAS YCJIOBUI OKPY>KAIOLIEN CpeENbl B
COBPEMEHHOM OOWIECTBE SIBIsAETCS OuyeBMOHOM. Ha 3m0poBbe  yesoBeka
OKAa3bIBAIOT BO3[IEVICTBUSI MHOXKECTBO a0OMOTUYECKUX U OMOTUYECKMX (PAaKTOPOB,
BKtovasi u antponoreHnsle [1]. He crnepyer ocraBiaaTh 0e3 BHUMaHUSI U
BO3JCNCTBME (PAKTOPOB NPOM3BOACTBEHHOWM Cpefbl Ha OpraHm3Mm. MOXKHO
BbIICJINTh MPOU3BOJICTBA, XAPAKTEPUIYIOLIMECS OMACHBIMU YCJIOBUSMU TpPY/a.
DTO B MOJIHOM MEPE OTHOCUTCS U K JIMTEMHOMY MPOU3BOACTBY. JIuTeriHOMY femy
MPUCYIIY BpefHble PAKTOPbI KaK (PU3NYECKON, TAK U XUMUYECKOW Npuposbl [2].
K ¢dusnueckum akTopam OoTHOCITCS BUOpaLMs, IIYM, BbICOKas TeMIlepaTypa,
yAbTPAa3BYK, WOHU3UPYIOLIEE U3JIYYEHUE, K XUMUYECKAM —  BIIMSIHUE
V30LMAHATOB,  (OpMAJIbAETUAA,  TPETUYHbIX  AMUHOB,  TaKMX  Kak
TAMETUISTUIAMWAH, TPUITUIIAMUH, TMOKCU/Ia KPEMHUS, OKCUJIOB METAJIJIOB U JIP.
YCTaHOBIIEHO, 4YTO  BCE€  BBbILENEPEUYUCIIEHHbIE  (PAKTOPbl  CO3JAKOT
OaronpusiTHbIC YCJIOBUSI /115 BOSHUKHOBEHHUSI pa3jIMuHbIX 3a00JeBanuii [3].

AHanu3 auTepaTypHbIX UICTOUYHUKOB MOKA3ajl, YTO BO3/IECTBUE BUOpALUU
HA OPraHM3M YeJIOBEKA BEJIET K U3MEHEHUIO CEPACYHON JEeATEIbHOCTUA, HEPBHOM
CUCTEMBI, CHa3MaM COCY/[IOB, W3MEHEHUSIM B CYCTaBaxX, MPUBOAIIMX K
OFPaHMYEHUIO MX TNOABMXKHOCTU. McciienoBaHusi BIMSHUS LIyMa HAa OpPraHU3M
YeJIOBEKA MOKa3aJIu HapYLICHUS HEPBHOM U CEPCYHO-COCyaucTon cuctem. [lpu
o06cneoBaHny paboume, NOJABEPrarolMecss BO3ICHCTBUIO LIyMa, MPENbSBISIOT,
KaK MMPaBWJIO, XaJIOObl HA Pa3PaXKUTENBHOCTb, I'OJIOBHbIE OOJIM, COHJIMBOCTD,
NOBBILIEHHYIO YTOMIIIEMOCTD, TJIOXON COH, FOJIOBOKPY>KEHUs. TakxKe y JItoen,
NOCTOSSHHO  KOHTAKTUPYIOLIMX C  [IyMaMd  pPa3IM4YHOM  CTENEHU U
NPOJOJIKUTENBHOCTHU,, ObUIM BBISIBIICHBI HAPYLIEHUS TPOLIECCOB TEPMOPETYJISILIMY,
NOBBILLICHWS YPOBHS TyJbCa W apTepuasibHOrO paBieHus [4]. leucTBue
XUMUYECKUX (PAKTOPOB YrHETAIOT KPOBETBOPEHUE, HAPYLUAKOT METa0O0JIN3M,
BbI3bIBAIOT (PYHKLUMOHAIbHbIE W3MEHEHUSI HEPBHOWM CHUCTEMbl U KEJyI0YHO-
KUIIEYHOr'O TPAKTA.

Bompoc wu3yuenusi BivsiHUMS (PaKTOPOB NPOM3BOACTBEHHON Cpefbl Ha
OpraHU3M YeJjioBeKa He SIBJIeTCs HOBbIM. OJIHAKO, HE JOCTATOYHO U3yYEHHBIMU
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OCTAKOTCSl BOMNPOCHI O BO3JEHCTBUM BCErO CHEKTpa (PaKTOPOB JIMTENMHOIO
NPOM3BOJICTBA HA MUKPOOMOM OpraHm3mMa pad0oyux, UCMOJIb30BAHUU MOTYYEHHbBIX
3HAHWI JIJIs1 MPOTHO3UPOBAHUSI COCTOSIHUSL 3[I0POBbSI B YCJIOBUSIX aHTPONOT€HHO-
HAPYLLIEHHbIX TEPPUTOPUI, U CBOEBPEMEHHON KOPPEKLUU BUAUMBIX HAPYLLIEHUN.

Metoppl uccnemoBanmsi. O6cnenoBano 80 pabouux JUTEHHOrO Uexa
npeanpusTs B Bo3pacte ot 25 o 55 nget. KoHTposbHyto rpynmny coctaBuiu 50
NPaKTUYECKU 3710pOBbIX Jmy. OILEHKy MHMKpPOOMOLIEHO3a MPOBOAWINA C
VCMIOJIb30BAHUEM METO/IA KOJMYECTBEHHOTO BBIJIEJIEHUST BUOB U BAPUAHTOB
MUKPOOPraHU3MOB, BXOJSIIMX B €ro cocrtas [5]. BbIsBiaeHue OnacToUMCT B
npenaparax MpoBOJAMIM MUKPOCKONMYECKUM U KYJbTYypPajdbHbIM MeTofgamu. [1ms
MOJIyYeHUs] KYJbTYp NPOCTEHIMX Ucnojb3oBanu cpeabl [laBnosoit, Zierdt.
OnpeneneHne aHTUKAPHO3MHOBOIM aKTUBHOCTH OCYILECTBIISIN 110 METOIUKE [6].

Pe3yabsTaThl ucciaegoBanusi. bouio o6cnenoBaHo 80 pabouux. AHanu3
aMOyJIaTOPHBIX ~KapT TMOKa3aJll HaluuuMe B UCCJEAyeMoil TIpynmne psjaa
3a0osieBanuil. B cTpykType 3a00/1€BaeMOCTM HAMOONBIIMIA YJEJIbHBIA BeEC
NPUHAIJIEKUT 00JIE3HIM NUILEBAPUTETHHOM CUCTEMBI, KOTOpbIE
peructpupoBaiuch B 62,3% cilyyaeB, OCTpble peCHUpPATOpHble WH(EKUUN
3aHMMaM B cpegHeM 19.2% ot Bcex ciydaeB, OOJIE3HM KOCTHO-MbILLIEYHON
cucteMbl — 8 4% , mocyienyolye MeCTa B pa3HOM MOCJEI0BATEIbHOCTA 3aHUMAJIN
rpunmn, 3a00JieBaHKWS OPraHOB [IbIXaHWS, 3a0o0JjeBaHUsI KOXU U Jp. [lisa
NATBHEWIIINX WCCJEIOBAaHUI OblLla OTOOpaHa TpyMNa JiL, C 3a00JIEBAHUSIMU
>KEJTY/IOYHO-KUILIEYHOT O TPAKTA.

OOcnenyembie mua OblIM pa3fesieHbl Ha 4 TPyMNIbl, B 3aBUCUMOCTUA OT
NPOJOJDKUTENBHOCTH ~ KOHTAKTa C  JIECTAaOMIM3UpyroMMu  pakTopamu
npon3BoficTBA. [lepByro rpymnmy cocTaBwiv padOTArOIIME HA PEANPUITAA MEHEE
1 ropga — 26 yenosek (14%), Bropyro rpynmy ot 1 roga o 5 et — 32 yenoBeka
(17%), 3 rpynny ot 5 no 10 net — 37 yenoBek (21%) 1 4eTBEPTYIO TPyMIy CO
craxem padotsl 10-20 et u 6osiee — 42 yenoseka (28%).

[IpoBepieHa oLieHKa MUKPOOMOLIEHO3a KMIIEYHUKA OOCIEyEMbIX, KOTOPast
nokaszaja CHUXXEHUE YaCTOTbl BCTPEYAEMOCTU TMPEACTABUTENIC OOJIUraTHOM
MUKpoiopel:  Oucupodakrepnii 1o 85,4%, mnakrobakrepunn o 77.4%,
O0akTepouyioB 10 87,59%, Torga Kak y JIIOfIEd, HE CBSI3aHHBIX C JIMTENHOM
NPOU3BOJICTBOM, 3TM TMokKaszareau coctabisiam 100%. Ha ¢oHe cHukeHus
YaCTOTbI BCTPEYAEMOCTH HAOJIOATIOCh YMEHBLIEHUE IUNIOTHOCTU KOJIOHU3ALMU B
3TUX rpynnax Mukpoopranusmos jo lg 6,4+04 KOE/r, lg 7,0+0,1 KOE/r u Ig
8,5+0,1 KOE/r, coorBerctBenHo  (p<0,05). B 3aBUCUMOCTH  OT
NPOJOJKUTENBHOCTH PpadOThl B JIMTEMHOM LEXE YaCTOTAa BCTPEYAEMOCTU U
NJIOTHOCTh KOJIOHW3ALMU NPECTABUTENEN OOJUTraTHON 3HA0(IOPbI N3MEHSIIUCH
y pabouux 2-ii Tpymmbl, 3aT€M YBEJIMYMBAIUCH W JOCTUTAIM MAKCUMyMa y
padounx 4-i1 rpynmsl.

OOpamaer Ha ce0s BHMMAHME 3HAYUTEJBLHOE TMOBBILICHUE COJICP>XKaHUS
Escherichia coli, oO0nagarolmx TIeMOJUTUYECKON  aKTHUBHOCTBIO, UTO
CBUJIETEJILCTBYET 00 UX BBHICOKOHN MATOT€HHOCTH MO CPABHEHUIO C KOHTPOJILHON
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rpynnoii. OfHaKo, €Ciu MIOTHOCTh KOJOHU3AUUU HOPMO(JIOPhl YMEHbIIANACh,
TO YCJOBHO-TIATOT€HHON — HA00O0pOT, yBennuuBanachb. OTMEYEHO MOBBILIEHHOE
cofiepxkanue Takux mnpepcraButeneil kak Klebsiella, Staphylococcus, rpu6oB
pona Candida, 4acToTa U MJIOTHOCTh KOJIOHM3AIMUA KOTOPBIX TAKkKe HAXOUIUCH
B NIPSIMO¥A 3aBUCUMOCTH OT CTaxka pabOTbl Ha MPEANPUSITUN.

B HacTosiiee Bpemsi 60JibllIOE BHUMaHKE Y/IEJISIETCSI BOMPOCY O 3HAYEHUU
TOJICTOKMILIEYHOTO JucOMo3a mpu mnapa3uTo3ax. B cBsi3u ¢ atuM, Hapsily C
NPEACTABUTENSIMU  OaKTepUaIbHOM  (psiopbl, OblIa NPOM3BEJEHA  OLICHKA
napa3uTolLeHO3a KullleuHuKa oOcienyemMbix. Cpeau napa3suToB JOMUHUPYHOLIEE
MOJIOKEHUE M0 YaCTOTE BCTPEUAeMOCTH 3aHUMANIN npocTeiiuune Blastocystis spp.
(62,00+54%), Lamblia intestinalis (36,72+32%) wu Entamoeba coli
(16,34+1,3%). HaubGosbmee konuuecTBO Blastocystis spp. BbISIBISJIOCH B
(hekanusix racTpoOsHTEpPONOrMYECKUX OOJIbHBIX, UTO cocTaBuwio 61.,+54% (49
YeJIOBEK).

[TpoBenieHHbIe WCCleOBaHKMsI TOKa3alad, YTO B 3aBUCUMOCTH OT
MPOJIOJIPKUTENILHOCTH Pa0OThl B JIMTEMHOM LieXe OOHapysKeHWe OJacTOUUCT B
cpekanusix  pabouumx  Bo3pactaer ¢  5630+4,6% B  nepBoii, TIhE
NPOJIOJLKUTENLHOCTh  paboThl cocTaBuia (ot 3 jer), o 85,63+7.8% vy
oOcnieioBaHHbIX 45-59 ner. OpHako y nawi ctapuie 60 JeT MHBa3WPOBAHHOCTD
yMmeHblaetcs 10 65,78+4,8%.

N3yueHue Ouosornueckux CBOUCTB Blastocystis spp., KOJIOHU3UPYIOIIETO
CIU3UCTbIE 000JIOYKHU TOJICTOrO OT/ENa KUIIEYHUKA, TO3BOJIUT PACKPHITH HOBbIE
NOAXO/bl B OIEHKE BO3MOXKHOIO Yy4yacTWsi BO30yAUTENs B  Pa3BUTUU
NaTOJIOTMYECKOr0 MpoLEecca, OOBSICHUTH BO3MOXKHYIO TNPUYMHY HAXOXKJICHUS
0JIaCTOLMCT B MU3y4aeMOM OMOTOIE M MOKAa3aTh YYaCTHUE NAHHBIX MPOCTEUIINX B
¢popMrpOBaHNY KUIIIEYHOTO OMoMa 00CIeyeMbIX.

DKCnepuMeHTaIbHO NOJIyYEHHbIE JIaHHbIE 0 HaAJIM4UU
pacnpoCTPaHEHHOCTH AHTUKApHO3UHOBOWM (AKpA) cpemu Blastocyctis spp.
nokasajid, 4YTO cpeau mnpocTermx ©Oosee 60% o6naganu U3yvyaeMbIM
NpU3HAKOM, CPEIHUI YpPOBEHb Kouiebasncs ot 2,5 mr/ma po 6,5 mr/mu. U3 49
ITaMMOB OJIACTOLUMCT KAapHO3WH MHAKTUBUpOBAJCA B 72,.8% caydaeB. CpegHuil
U BbICOKMI ypoBeHb AKpA coctaBuil 3,2 — 45 mr/ma u 4,5 — 6,5 mr/mn
COOTBETCTBEHHO.

CpaBHUTENbHBI aHANINW3 PacpoOCTpaHeHUss AKPA Cpeau BbIIENECHHbIX
ITAMMOB OJIACTOLMCT C YYETOM MCTOYHMKA BbIICJICHUS, MOKA3aJl, YTO YPOBEHb
AKTUBHOCTU HAXOWJICS B 3aBUCMMOCTHM OT BO3pacTa pabOuyMX M CTaxka paboThbI
Ha MPEANpPUSTUN.

[Tony4yeHHble B XOfie UCCIIEIOBAHUST PE3YJIbTaThl MOKHO OOBSCHUTH TEM,
YyTO I MUKpPOOMOMA KMWIIIEYHMKA uYesioBeKa AKpA sBiseTcs ¢akTopoM
NEPCUCTEHLMK, MOMOTalUMM [ITaMMaM OJ1aCTOUUCT (POPMUPOBATH OCOOYIO
¢aopy  ToscTOrOo  KUIIEYHMKA, Ha (POHE  CHUXKEHUS  JOMMHAHTHBIX
NpejCcTaBUTENIel U YBEJMYEHUs YCJIOBHO-NIATOMEHHOW TPYMNIbI, KaK OJHOW W3
¢opMbl UHPEKIMOHHOTO npouecca. Blastocystis Spp. COBMECTHO € COOOLIECTBOM
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NIPYTUX MUKPOOPraHU3MOB MOYKHO paccMaTpHBaThb B KauyeCTBE OMOJIOTMYECKUX
WHMKATOPOB  COCTOSIHUSI ~ KUILIEYHOWM  (PJIOpbl  YE€JIOBEKa, MOABEPrHYTOMN
BO3/ICVICTBUIO KOMIUIEKCA HEOIAronpusiTHbIX (PaKTOPOB MPOU3BOJCTBEHHOMN
Cpefbl, UCMIONb30BATh 3TO JIJIs MPOTHO3UPOBAHUSI COCTOSIHUS 3[JOPOBbS YEJIOBEKA
Y TJIAHAPOBAHUS MEPONPUSITUN MO YIYYIIEHWIO M COXPAHEHUIO 310POBbs
padoumx.
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A.N. Baranosa, 3.C. HacbipoBa

PI'BOY BO Y dumcknii rocygapCTBEHHbI aBUALMOHHBIN
TEXHUYECKWUI YHUBEPCUTET

NCIIOJNb30BAHME NTOA3EMHLBIX BOI PECIIYBJIUKH
BAIIKOPOTOCTAH B 2017-2018 'OJAX

B crarbe wuccienoBaHbl KOJMYECTBEHHbIE W KAYECTBEHHbIE XapaKTEPUCTUKU
noizeMHbIx Boj, Pecny6suku BamkopTtocTan 3a 2017-2018 rop. [Jana o61ast XapakTepuCcTUKa
MECTOPOXK/ICHUN TMOJ3EMHBIX BOJ|, BbIIEJIEHbl BU/bl TOA3EMHbIX BOA UM cdepbl UX
HCIIOJIL30BaHMSI.

KntoueBble crnoBa: BOfHbIE peCypcChl, MOA3EMHbIE BOJIbl, MECTOPOXK/IEHUS MOJ3EMHBIX
BOJI.

BOJILHIYIO 4aCTb BOJHBIX 3aIacoB 3eMJIM COCTABJISIIOT MOoA3€EMHBIE BOJbBI.
Onu MMPOTEKAOT B TOJIIC IMOYBBLI W CJIOSAX TOPHBLIX ITOPOJ. HOHSGMHBIC BO/bI
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NO/IPA3/ICNISIIOT HAa HECKOJIBKO BUJOB: TMOYBEHHbIE, TPYHTOBBIE, MEXIUIACTOBBIE,
apTe3uaHckue M MuHepasbHble. [louBeHHbIE BOJIbI 3aMOJHSIIOT YacTb MEXKIY
YaCTULAMU TIOYBbI U SIBJISIFOTCS CAMbIMU MOJIE3HbIMU, TaK KaK UX OBEPXHOCTHOE
PacMoIOKEHNUE COAECPIKUAT BCE MAUHEPAIIBI 1 XUMUYECKUE 3JIEMEHTHI [ 1, 2].

['pyHTOBBIE BOJIbI PACHOJIOKEHbI HAJl BOJIOYNOPHLIMU TMOpPOJAMU U
00pa3yroT BOJOHOCHBIN cyoii. MecTa, rjie JaHHas Pa3HOBUHOCTDL BOJ| BBIXOJIUT
Ha MOBEPXHOCTh, HA3bIBAIOT POJIHUKOM, KJIFOUOM WJIA UCTOYHUKOM. ['pyHTOBBIE
BOJIbl PacrpoCTpaHeHbl B ObITY (KOJO/UbI) U UCMONbL3YIOTCS ISl MOfiep>KaHUs
IUIOJOPOHOCTA ~ MOYBbI.  MeXIIacToBble  BOAbl  Pa3MELLAIOTCS  MEX[y
HECKOJIbLKUMU  BOJIOYNIOPHBIMU  CJIOSIMM U WMEIOT TMOCTOSIHHBI ~ YPOBEHb.
YKkazaHHble BOJIbl YUIIE, YEM T'PYHTOBBbIE. DTO CBS3AHO C TNIyOMHON 3ajieraHust
IPYHTOBBIX BOJ. ApT€3MaHCKHE BO/bI PACMOJaratoTcs Ha riryomHax csbime 100
METPOB M JOCTMraloT | KM. ApTe3smaHCKMe BOAbI SIBISIOTCS HamOouee
NPUrOHBIMU JIIs1 yNoTpeOieHus: B nuily. PacnosioskeHbl 3TU BOJibl B MyCTOTaX
TOPHBIX TOPOJ], MEX/y BOJIOYNOPHBIMU TJIACTAMU 3€MHOI KOpbl. MUHEpasbHbIe
BOJIbI - CaMbl€ TN1yOOKOBOJIHbIE U LIEJIEOHBIE IJIs1 YeJIOBEYECKOr 0 30pOBbsl. B HUX
CofiepKaTcsl pa3jMYHble MUHEPAJbHBIE 3JIEMEHTbI, KOTOpbIE OJIArONpUSITHO
CKa3bIBAIOTCS HA OpraHu3Me 4esioBeka. ['JlaBHbIM NperMyleCTBOM MUHEPAIbHbBIX
Bo PecnyOmmkm Bamkoproctan (PB) sBnsgeTcs MX BBICOKOE KayeCTBO M
JIOCTYMHOCTb JIJ1s1 HACEJIEHHUS .

Ha  teppuropmm  Pecnybmmkm  Bamkoproctan — passemano 54
MECTOPOKJICHUS] TOJ3EMHBIX BOJ|, KOTOpbIE paclpefiejieHbl HEPABHOMEPHO.
OtmeTuM, 4yTO (POPMUPOBAHUE BOJHBIX PECYpPCOB 3aBUCUT OT MPUPOJIHO-
KJIMMATUYECKUX, TeO0JIOrO-TEeKTOHUYECKUX YCJIOBUIl, a TakxXe OT WUCTOpUU
Pa3BUTUS TE€OJIOTMUECKUX CTPYKTYP PErvoHa.

Camble kpynHble u3 Hux MakcumoBckoe (361,0 Thic. M/CyT.),
Teperynosckoe (285,0 Teic. m/cyr.), Kapammpuuckoe (70,0 Tbic. m/cyT.),
Kozape3ockoe (60,2 Tbic. M/cyT.), pa3BefjaHHble s T. Yda, a TakxKe
3upranckoe s r. Canasar (435,0 Teic. M/cyT.), bukmyp3unckoe ans r. Yoa n
r. bumarosemenck (91,4 teic. m/cyT.), N3dkckoe pig r. baarosemenck (1820
Thic. M’/cyT.), UpoBckoe nnst r. Kymepray u r. Meney3 (96,8 Tbic. m/cyT.),
Axmeesckoe s r. OkrsiOpbekuii (73,0 Thic. m/cyT.). O0mme 3anacel 3TUX 9-TH
MECTOpOXKJIeHUl B KommnuecTBe 1654 4 Thic. M7/CyT. cocTaBisitoT 6osee 65% ot
BCeil BeJIMUMHbI Pa3BeflaHHbIX U OLIEHEHHbIX 3aMacoB Ha Tepputopuu Pecny6yvku
Bamxkoproctan mno cocrosHuto Ha 01.01.2019. Takoe pasHooOpa3ue
OOyCJIOBJIEHO JIMTOJOTMYECKUM COCTABOM, BOJHO-(PU3NYECKMMHU CBOWCTBAMU
TOPHBIX MOPOJI U YCJIOBUEM UX 3aJICraHMUsl.

B mecrax HambOojee BBICOKMX XpeOTOB (POPMHUPYIOTCS YJIbTPANPECHBIE
NOJ3eMHbIE BOJIbI, KOTOpbIE copiepxar coib MeHee 0,1 r/m. Ha roro-Bocrtoke
pecnyOJIMKU B CTEMHBIX MECTax MPU MaJIOM KOJMYECTBE aTMOC(EPHBIX OCAJIKOB
pacnpocTpaneHnbl cojioHoBaThle (o 10 r/m) rpyHTOBble BOABI. B MecTax
pacnpoCTpaHeHUsl TUIICOB U 3aruICOBAHHBIX MOPOJ] HE3ABUCUMO OT (pU3MKO-
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reorpapuyeckux ycjaoBuil (GOPMUPYIOTCS CYJib(paTHbIC, KaJbLUUEBbIE BOMbI C
MUHepanm3aumen 1o 2-3 r/i.

[To Mepe yBennueHUs riyOMHbI 3aJIETAHUSI OCAJJOYHbIX BOJONPOHULIAEMBIX
NOpPOJi B HUX COJEPKATCH pa3HOOOpA3HbIE MO MUHEPAIM3AUUU U XUMUYECKOMY
COCTaBy BOJbl, B KOTOpBIX TMPUCYTCTBYIOT CEPOBOJIOPOJI W JAPyrue
MUKPOKOMITOHEHTHI. Takue BOjibl HAXOASAT MPUMEHEHUE B JICYEOHBIX LENSAX WIIU
JIUIS U3BJICYEHUS] U3 HUX MUKPOKOMIIOHEHTOB B MMPOMBIIICHHBIX LEJSAX, T.€. BOJbI
OTHOCSITCSI K MUHEPAJIbHBIM U POMBILIJIEHHBIM.

Pb oOecnevena 3anacam npecHbIx nmopazeMHbiX Bof. [lo pjanHbv 3a 2017-
2018 ropma mpecHble MOA3EMHBIE PECYPChI cOCcTaBuau npuMepHo 17818.,8 Toic.
w/cyt. Ha 01.01.2017 3apeructpupoBano 2556,936 Ttbic. m/cyT. mo 360
y4aCTKaM M MECTOPOKJCHUSIM TMOA3EMHBIX BOJ, 3TO cocTaBigeT 14,3 % ot
nporuo3ubix pecypcoB. Ha 01.01.2018 - 2532481 Tbic. m/cyT. no 354 yyacTkam
[3].

YnenbHoe NOTpeOJIeHME TMOA3EMHBIX BOJ] HA XO3SIMCTBEHHO-TIUTHLEBbBIC
HyX7bl B 2018 ropy cocraBuno 101 a/cyT. Ha 1 yed., mo ropogam ¢ HacelneHUEM
cebiie 100 ThIic. yen. — 142 na/cyt., menee 100 Tbic. yen. — 134 na/cyrt., no
CEJIbCKMM HACEJIEHHBIM MyHKTaxX B cpefHeM 43 n/cyT. JJlaHHbIE MOKA3aTeNN BCErO
JIMIIb HA €IMHULLY Bblle OT noka3aresnen 2017 ropa.

[IpecHble MOA3EMHBIE BOJIbI SIBJSFOTCS BO3OOHOBJISIEMBIMU, T.€. OCTOSITHHO
MOMOJIHSAIOTCSL 33 CUET WH(WIbTPALUUA MOBEPXHOCTHBIX BOJ U aTMOC(EPHBIX
ocayikoB. 1o ganubiM OTjiesia BoiHbIX pecypcoB Kamckoro 6acceitHoro BOJHOro
ynpasienuss no PB w3 npupopsbix ucToyHMKOB 1590 Bopgomonb3oBaTeasiMU
3abpano 851,59 MaH. M* BOJIbI (PUCYHOK).

3a6op Boabl mo OacceiiHam pek coctaBui: p. Kama — 817,65 maH. m
(96,1 %); p. Ypan — 31,04 (3,6 %); p. O6b -298 mumH. » (0,3 %). O0bem
3a0paHHO U3 MPUPOJIHBIA KCTOYHUKOB CBEXKEW BOJIbI yBeanuwmiics Ha 13,74 muiH.
v (1,6 %), U3 MOBEPXHOCTHBIX MCTOYHUKOB 3abpaHo 458,29 MaH. M, u3
MMOJA3E€MHBIX UICTOYHUKOB — 393 ,3 MJIH. M.

Bomnpoc wucnonb3oBaHuWs MOA3EMHBIX BOJ HA TEPPUTOPUM PECITYOIUKH
SBJISIETCS. HE MAJIOBAXKHBIM, IMOCKOJBKY OOECNEeYeHUE HACEJEHUSI NMUTHEBbIMU
BOJIAMM HAJJIEXKAILETO KA4eCTBa BBICTYMAET OJHUM K3 TJIABHBIX HAMPAaBJICHUN
3KOJIOTMYECKON JiesTeJIbHOCTU. B mocnegHee Bpemsi MpoOiemMe OXpaHbl
OKPY>KAlOLLIEH Cpefibl YEAAEeTCS OTPOMHOE 3HaUYeHre. B mkonax, yHuBepcuTeTax
Y OpraHu3alysax pecnyOJuKu MPOBOJATCS MEPONPUSTUS, CIHOCOOCTBYIOLIUE
COXPaHEHMIO U 3a1IUTE BOJIHBIX UCTOYHUKOB.
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441,78

= 300 280,28

Hcnonb3oBanue NoA3eMHbIX BOJ| HA OMPEEIEHHbIE HY Kbl

Hampumep, B 2017 rogy nposefeHa akuust «Mow poguuk». [Ipennpustus,
OpraHu3alyyl W TMPOCTO JKUTEJIM PANOHOB OTKIMKHYJIVACh HAa WHULMAATUBY
aJIMUHUCTpAaLMil pailOHOB B34Th LWEQCTBO HAJ POAHUMKAMHM. Takxke B pamKax
rOCYJAPCTBEHHON MPOrpaMMbl «KOJIOTUSI U NPUPOAHBIE pecypcehl PecnyOnmkm
Bamxkoproctan» 06yctpoeno 10 pogaukos B KapmackannuckoM, YUIIIMUHCKOM,
NnueBckom, brxOynskckom, TaTbuamHCKOM, MUSIKUHCKOM, Y YaJIMHCKOM,
depnoposckom, benebeesckom u  banraueBckom  paitoHax  PecnyOsmku
bamkoprocTaH.
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A.B. Bacuabes

Camapckuil roCy/IlapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

©®OPMHNPOBAHUE U PASBUTHUE KJTACTEPA BTOPUY1HBIX
PECYPCOB CAMAPCKOHA OBJACTH

PaccmoTpenbl  0cobeHHOCTH (POPMUpPOBAHUST ¥ PA3BUTHS KJacTepa BTOPUYHBIX
pecypcoB Camapckoit obsactu. Cpaenan BbIBoji, 4yTo B Camapckoil 00/1acTy HaKOIUJIeH
NIEPEAOBOM ONbIT Pa3BUTHs KJIACTEPA BTOPUYHBIX PECYPCOB, MOATBEP>KAAOLMI HECOMHEHHbIE
9KOHOMUYECKHUE U IPYTUC NPEUMYILIECTBA KIIACTCPHLIX CUCTEM.

KnroueBble clioBa: KjacTep, BTOPUYHbIE PeCypChbl, 3KOJOTHS

B nHacTosiiee BpeMsi HEOOXOIMMO PEIIaTh HOBBIE 3aja4d MO 0OECIICUYEHUIO
KOM(OPTHOW Cpefibl OOMTaHUS, PALMOHATILHONM OpraHU3auuy MPOU3BOJICTBA U JIP.
[1-5, 7]. KnacTepHblil moaxoj AaéT JOCTATOYHOE KOJMYECTBO MPEUMYIIECTB —
CHEMATM3UPOBAHHBIX MMOCTABIIMKOB ChIPbsl, MATEPUAJIOB, YCIIYT, PbIHOK paboyei
CUJIbl CO CNEUUAbHbIMA HaBbIKAMM, HEOOXOAUMYK) HMH(PACTPYKTYPY, CUCTEMY
oOMeHa 3HaHUSIMU MEXKJTy KoMMIaHusiMu [6].

[Tog kJylacTepoM MOHMMAETCS Tpynna KOMIIAHWIN, CKOHLEHTPUPOBAHHBIX B
OMpENEIEHHOM PETrMOHEe, B3aUMOCBSI3aHHBIX MEXY COOOH, C BKJIIOYEHUEM B
KJIaCTep CNelUaIu3UPOBAaHHbIX MOCTABUIVMKOB ChIPbsl, KOMIUIEKTYIOUIUX , TOBAPOB,
YCIAYr, a TakXKe CBS3aHHbIX C JIESTeJIbHOCTbIO KOMIIAHWI, OpraHvzalyii u
yupexjeHuil (OT 00pa30oBaTeNbHbIX YUPEXJAECHUH 10 Cleuuaan3upOBaHHbIX
rOCYIapCTBEHHBIX CTPYKTYP).

[Top KIacTepoM BTOPUYHBIX PECYPCOB TMOHUMAETCS TEPPUTOPUATIbHAS
cuctema, obOecrneurBarolasi  COIJIaCOBAaHHOE  B3aUMOJICHCTBUE  CYOBEKTOB
oOpalieHusi ¢ OTXOflaMd IPOM3BOJICTBA M TOTpPeOJieHus Jisl  peanu3alyu
9KOHOMUKM UMKJIOB TIOTOKOB BTOPUYHBIX MAaTEpUAbHbIX PECypCcOB BHE
3aBUCUMOCTH OT HAJIMYMSI UM OTCYTCTBUSI OOIIMX COOCTBEHHUKOB.

[TpyHIMNUATBHBIM  OTJIMUMEM KJlacTepa BTOPUYHBIX PECYpPCOB SIBJISIETCS
NPUHAJIEXKHOCTh TPEANPUSITUI, CBSI3aHHBIX C TMPOLECCaMU >KU3HEHHOro ILMKJia
OTXO/IOB, K pa3HbiM oTpacisiM. OObeuHeHre MapTHEpPOB B paMKax KiacTepa
«BTOpuyHble pecypchl» MPOUCXOAUT M3HAYAJIBLHO Ha MEXKOTPacjeBOM OCHOBE.
OTxopipl, oOpa3yrolecs B OHOIM OTpaciii, MOTYT MCHOJIb30BaThCsl B KQUECTBE
BTOPUYHBIX PECYPCOB KaK BHYTPHM 3TOM K€ OTpACU, TaK U B IPYTUX OTPACJISIX.
JIBU>KeHHEe  BTOPUYHBIX  PECYpCOB  MEXAY  OTpacisiMd  CIOCOOCTBYET
MEXKOTPACJIeBOIl MHTErpaliy 3HAHWA W TOSIBJICHUIO TMPUHUUIMUAAIBLHO HOBBIX
HayYHO-TEXHUYECKUX pelleHuil. BaxkHoit 0cOOeHHOCThIO KilacTepa "BTopuuHbie
pecypcbl' B OT/IMUME OT YWCTO NPOMBIIUIEHHBIX KJACTEPOB  SIBJISIETCS
CYLIECTBEHHOE  BJIMSIHME€  MYHMLMIAJIBLHOTO  XO35CTBA,  OOpa3ylolliero
3HAUUTEJIbHbI 00BEM OBITOBBIX OTXOJIOB ILIMPOKON HOMEHKJIATYyPhl.

Camapckas o0JacThb SIBJSIETCSl OJJHUM U3 MNEPBbIX B Poccum permoHos,
HAYaBIIMX M3y4YEHWE M MCMOJb30BAaHUE KJIACTEPHOrO TOAXOfla B YMpaBJICHUU
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pernoHasbHBIM passutreM. EmgE B Hayasie 2000—x rogosB B Camapckoit o6Jsiacti
ObLIM  MPOBEJIEHbl CEpPbE3HbIE KCCIEAOBaHMA MO 3TOM TemMaTuke [3, 6].
KiactepHbIil mogxoj1 MOJIOKEH B OCHOBY CTPATErMK COUMATBLHO-3KOHOMUAYECKOTO
pasButus Camapckoi o6sactu. Bepércs noctossHHass padoTa ¢ NpeAnpusITUsIMUA —
NOTEHIMAIBHBIMU YYAaCTHUKAaMU 0a30BbIX M MEPCHNEKTUBHBIX KJIACTEPOB C LIEIIBLIO
(popMupoBaHMS M peasiM3alid KPYMHBIX MEXOTPACJEBbIX W MEKPETMOHAIBHBIX
VHBECTULIMOHHBIX MPOEKTOB.

Kuacrepublil mopxop cnocoOeH MNPUHLMIMAIBLHBIM 00pa3oM W3MEHUTH
COJIEPKAHME PETMOHATILHON MOJMTUKKA B O0OJIACTU PECYPCOCOEPEKEHUS U OXPAHBI
OKPY>KAOUEN Cpefibl, COCTABHON YAaCThO KOTOPOH SBISIETCS PELICHUE MPOOJIEMBbI
orxofoB. IIpeumyiecTBa KiacTepHbIX OOBEIMHEHMII B cdepe OOpallleHusi C
OTXOfIaMU OYEBU[IHbI, UX MOKHO OMNPE/IEJIUTh KAK MPUOPUTETHOE HANPABIICHUE
NaJbHEMIIero pa3BUTUS U TOBbIIIeHUST 3(P(PEKTUBHOCTU  AESITEIbLHOCTU
NPEANpPUSITUI UHYCTPUM NepepaboTKU OTXO/OB:

- COJICVICTBME B CO3/IaHUM U (PYHKUMOHUPOBAHUM CUCTEMbI UCIOJIb30BAHMUS
BTOPUYHBIX PECYPCOB;

- 00BEUHEHUE PpECYpCOB HA OCHOBE PETMOHANLHBIX MEXaHU3MOB IS
BHEJIPEHUSI COBPEMEHHbBIX TEXHOJIOTHI1 NEpepabOTKN OTXOJIOB;

- pa3paboTKa M BHeJpeHUuEe WH(OPMALMOHHO-TEXHUYECKUX CHUCTEM U UX
UCMOJIb30BAHUE B paMKaXx €IMHOr0 MH(POPMAIMOHHOTO MPOCTPAHCTBA;

- COBMECTHAs1 MOJIFOTOBKA KAJJPOB BCEX YPOBHEN — OT JIULIEEB /IO BY30B;

-COTPYJJHAYECTBO C 3apyOEKHbIMU MPEANPUITUIMU 110 OOMEHY NEePeIOBbIM
OMbITOM 1 HOBEWILIMMHU IOCTUKEHUSIMU B OTPACIIN.

Camapckasi 00JacTh €XKEerojHO HakKaruiiBaeT OKOJIO 3,5 MWJIJIMOHA TOHH
MycOpa, TO €CTb KaK/Iblil XKUTEJIb OCTABJISIET MOCJe ceOsl MPUMEPHO TOHHY Mycopa
B rof. CHM3uUTb 0O0ObeMbl OOpa30BaHMs OTXOOB NPAKTUYECKM HEBO3MOXKHO,
NOTOMY 4YTO JyIsl 9TOrO MPUILIOCH Obl COKPAaTUTh U OOBEMbI MOTPEOJICHUS.
[ToaToMy MyTh OJMH — aKTUBHO Pa3BUMBATh CXEMbl NepepadOTKN Mycopa, KaK 3TO
NPOUCXOJUT B MBUJIM30BAHHOM Mupe [2, 5].

Camapckuii KilacTep BTOPUYHBIX PECYPCOB — YHUKAJIBHBIA B YCIIOBUSIX
Poccun. OcHoBHas uenabp  kJjactrepa —  obecnedyeHue  3p(EKTUBHOTO
B3aMMOJIENCTBHUSI BCEIO MHOXKECTBA CINEUUAIUCTOB, pELIAIOIMX YaCTHbIE 3a]ja4 B
06J1acTu nepepaboTK BTOPUYHBIX pecypcoB. OOLue 1eu KaacTepa:

- MexknacTepHas W BHYTPUKJIACTEpPHas UMHTErpauys CyObeKTOB
oOpalleHusi C OTXO[JaMU U BTOPUYHBIMU PECYPCaMU;

- Pa3BuTre pbIHKa BTOPUYHBIX PECYPCOB;

- [IpopBrzkeHre 3KOHOMUKM 3HAHUIM B CUCTEME «BOCIUTAHUE-O0pa30BaHUE-
HayKa-MpOU3BOJICTBO-NIOTPEOJIEHUE .

Y WCTOKOB CO3aHMs KJIacTepa BTOPUUYHBIX pecypcoB CamMapcKkoi o0macTn
(MOBOIKCKOTO  KJlacTepa NepepabOTKM OTXOMIOB) CTOWT TpyNa KOMIAHWA
«9ko0Bo3». B 2011 rogy nmeHHo DK0B03 BbICTYNWJI C MHULUMATUBON CO3[aHMS
KjacTepa, Omjaroapsg KOTOPOMY CTajJO BO3MOXKHBIM OOBEVUHECHUE YCWIWN
MycoponepepadaThIBAIOINNA NPEANPUATAI  00lacTU Il JTOCTYIKEHUS €UHON
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gemm. C TOro MOMEHTA Ha4aJIMCh UCCIeoBarenbekue padbotel u B 2012 ropy, B
pamMKax OCYILECTBJIEHUS KJIACTEPHOM TNOJUTUKU, OblIa BHEAPEHA KOMIUIEKCHAs
cUCTEMA, OOBENMHSIONAS YCUIUS BYX MYCOPOINEPEpa0aThIBAIOIIMX 3aBOJOB 1
pAga  nepepabOTYMKOB  BTOPUYHOTO  ChIpbsi. TexHOJoruss  nepepadoTKu
NPEAyCMaTPUBAECT 00S13aTENIbHYIO, MPEABAPUTEIIbLHYI0 COPTHUPOBKY OTXOJIOB.
OcraBumecst OTXOfpl, CBOOOHbIE OT OYTBUIOK M YNAKOBOK HANpPaBIISIOTCS Ha
«3aBoj] MO MEepepadOTKe OBITOBBIX OTXOMOB» I7IE MPOXOAAT OMOTEPMUYECKOE
oOe3BpexuBaHne.  OTXofbl  MMOCNE  COPTUPOBKMA  OOrarbl  MHILIEBBIMU
KOMIIOHEHTAMM, KOTOPbIE HE HY>KHbI HA COPTUPOBKE, HO OTIIMYHO NMEPETHUBAIOT
npu o0e3BpexxuBaHMU. B pe3ynbraTe MPOXOXJEHUS BCEW LENOYKU OT
NEPBOHAYAILHOTO 00beMa OTXOA0B ocTaeTcs b 20%, KOTOpbIE MOMAJIal0T Ha
nomurod. Kpome Toro, KilacC TOKCUYHOCTM «XBOCTOB» CaMbld HU3KWI, a
COOTBETCTBEHHO OH HE NPUHECET Bpefa OKPY>KAIOLIEN CPEfiE, 4 HOBbIE 3€MJIM HE
OyyT 3aHSITbIMU MOJ] 3aXOPOHEHKUE OTXOJIOB.

B cocraB kmacrepa Bommm: OOO <«I[IOBTOP», OAO «3I1BO»
(00e3BpeKrBaHME OTXOJIOB u MTPOU3BOJICTBO KOMIIOCTA METOJIOM
ouorepmuueckoro  kommnoctupoBanus), OO0  «IInomap»  (yrwimsaums
OPraHMYECKUX OTXOJOB M INPOM3BOACTBO Omorymyca), 3AO «Msrkas KpoBis»
(mepepaboTka Oymarv, KapTOHA, BETOLIM W TMPOU3BOACTBO KPOBEJBHBIX
marepuasioB), OO0 «ATb-mmact» (MPOM3BOACTBO MJIACTMACCOBBIX W3MIEJUN W3
NOJIM3TUJICHA U MOJIUITPOIUIIEHA, @ TaKXKe BTOPUYHOTO TPAHYJISATA).

Co3panne cucreMbl nepepadoTkm 0TxofoB B CaMapckoi 00J1acTh WfIET
BECbMa WHTEHCUMBHO. BO MHOroM 3TO NpOMCXOAUT OJaropapsi AesTeIbHOCTU
rpynnbl KomMnanuii «2KoBo3» M BXOJSIIEro B €€ CTPYKTYpPY NpeanpusiTus
«[TIOBTOP», rme mpoucxopsT COPTUPOBKA M mepepadOTKa TBEPAbIX OBbITOBBIX
OTXOMI0B, NepepabOoTKa pa3MyHbIXx BUAOB IiactMmacc, [IDT-OyTeuiok,
OTpPabOTAHHBIX MOKPBIIIEK, OTPAOOTAHHOTO MacJjia U fp.

Krnactep pgaeT BO3MOXHOCTH OOBEIMHUTL YCUJUSl MPEANPUSTUI U
[IpaButrensctBa Camapckoil  00nacTM I yJAYYLIEHUS — 9KOJIOIMYECKOM
00cTaHOBKU B peruoHe. OfHa U3 OCHOBHBIX 3ajiay — NPUIATHA B KOHEUHOM UTOre K
Oosiee TIIyOOKOM nepepaboTKe OTXOI0B, OCJE KOTOPOU Ha MOJIUTOHbI, 1O MJIaHaM,
oypeT nonajiath He 6osee 20% ot obuiero oobema THO.

JlanHass cxema mnoka3zana cebs kKak BecbMa addekTuBHasi. OfHaKo
JIOCTOMHCTBO €€ He TOJIbKO B TOM, YTO 80% OBITOBBIX OTXOJIOB Oy/IeT BOBJIEKAThCS
B NepepadOTKY, HO €Ille U B TOM, YTO OHA CO3[IaCT MPEANOCHIIKY 7151 MOSIBJICHNUS B
00JIaCTU HOBBIX MYCOPOCOPTMPOBOYHBIX KOMIUIEKCOB, a TAK>Ke MPOU3BOJICTB —
noTpeduTe el BTOPUYHON POy KLU,

Co BpeMeHEM YHKCJI0 YYACTHUKOB KJacTepa yBEJIMYMBAETCS, B TOM UHUCIIE
BBUJly HOBBIX 3aKOHOfATebHbIX MHUUMATHMB. B 2018 rogy mo pe3yabTraTtam
KOHKYPCHOTO OTOOpa PperMoHajbHbIM omnepaTopoM Camapckoil 00nacTv 1Mo
oOpalleHMl0 ¢ TBEPABIMM  KOMMYHAJIBHbIMA ~ oTxofamu  ctaio  OOO
«39koCrpoitPecypc». COOTBETCTBYIOLIMI JOTOBOP ObL MOJANUCAH C KOMIAHuEN |
HOs10pst 2018 ropa Ha Oimmkaiimme 9 ner.
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Takum o6pa3zom, B Camapckoil OOJaCTH HAKOIJIEH NEPEJOBOI OIbIT
Pa3BUTHSI KJacTepa BTOPUYHBIX PECYpPCOB, MOATBEPXK/AIOLIMI HECOMHEHHbIE
3KOHOMUYECKUE U IPYTrie NPeUMYIIeCTBa KJIACTEPHbIX CUCTEM.
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A.B. Bacunwes, I'.B. Ky3una

Camapckuil roCy/1lapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

MOHUTOPHUHI' U CHU2KEHUE BUBPALIMN DOHEPITETUYECKHUX
YCTAHOBOK

ITposenenb! uccaenoBanus BUOpaLuK MOPLIHEBOro Kommpeccopa. Ilo pesyibraram
U3MEPEHUIl BBISIBJIEHO IPEBbILIEHUE [OMYCTUMbIX HOpM. PaccMoTpeHa Kiaccudukauus
METO/IOB CHIDKEHHsI BUOpAUUK SHEPreTUYECKUX YCTAHOBOK U MPUCOEAVHEHHbBIX MEXAHUYECKUX
cucreM. Pa3paboTaH psii TEXHUUYECKUX PELICHWUI MO CHUXKEHUIO BUOpAaLMU SHEPreTUYECKUX
YCTAHOBOK U IIPUCOEMHEHHBIX MEXAHUYECKUX CUCTEM.

KnroueBble ciioBa: BUOpauysi, 9HEPreTUYECKUE YCTAaHOBKM, CHUXKEHUE

BuOpauusi m CBA3aHHBIA C HEM MEXAHWYECKUIM IIYM 3SHEPreTUYECKUX

YCTaHOBOK M TPUCOEMHEHHBIX MEXAHUYECKMX CUCTEM (TpyOOmpoOBOOB,
arperatoB M [p.) SBISAIOTCS (PAKTOPaMM, OKa3bIBAIOLMMU CYLIECTBEHHOE
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BJIMSIHUE HA  HAIEXKHOCTb, JOJITOBEYHOCTh, MPOU3BOJUTEIBHOCTh W JAPYIHE
napaMeTpbl MpU SKCIUTyaTallMd SHEPreTUYeCKMX ycTaHoBok [1-3]. Hx
BO3/ICIICTBME MOYKET BbI3BATb LEJbIN PSIJl HEFAaTUBHBIX MOCJEACTBUAN: pa3pyLIEHNE
JieTanel U y3JI0B 3HEPreTUYECKUX YCTAHOBOK M TPYOONPOBOJOB, COEAUHEHUN
TpyOOINPOBOIOB M aNNapaToB, HAPYLIEHWE T€PMETUYHOCTM YIUIOTHEHWIA W JIp.
Kpome TOro, vHTeHcMBHasg BUOpauys MNpU SKCIUTyaTald SHEPreTMYECKUX
YCTAaHOBOK M MEXAaHWYECKMI IIyM CHOCOOCTBYIOT CHVKEHMIO BHUMAaHMUS U
YBEJIMYEHUIO YKCJIA OLIMOOK MPHU BbINOJHEHUU PAOOThI, OKA3bIBAIOT BIUSHUE HA
OBICTPOTY peakuyu, COOp MH(pOPMALMU U AHATTUTUYECKNE TPOLIECCHI.

[IpoBeeHbl  uccnegoBaHWs  BUOpALMM  NOPILIHEBOTO  KOMIIPECCOPA.
Pe3ynbTaThl M3mMepeHuil moka3aHbl HA puc. 1 u 2.

AHamm3npys NOJTy YEHHBIE peE3yJIbTaThI 9KCIIEPUMEHTAIILHOTO
UCCJIEIOBAHNSI BUOPALMOHHBIX XapAaKTEPUCTMK MOPIIHEBOIO KOMIIpECCOpa,
OTMETHUM, 4YTO aMIUIUTY/bl KOeOaHuii B TOUKe 6 BCaCchIBAIOLIEr0 TPYOOMpOBO/A
BECbMa BBICOKHM M 3HAYUTEJILHO NMPEBBIIAIOT MPENEIBLHO JOIYCTAMBIE HOPMBI, CM.
puc. 2.

_L,3s
i

- %

NI

——————— paboTa KoMIpeccopa noj Harpy3Komn
—————— paboTa Komrnpeccopa 6e3 Harpy3ku

Puc. 1. TpeTboKTaBHbI CIEKTP BUOPOYCKOPEHUI KOopItyca (puibTpa KoMIpeccopa, T. 3z

Krnaccndukanmss  METOOB  CHVKEHHMS  BHOpaUMM  9HEPreTHMYECKUX
YCTAHOBOK W NPUCOEMHEHHBIX MEXAHNYECKMX CUCTEM MOXKET 0a3upoBaThCs Ha
Pa3NIMYHBIX MPUHOMNAX. B IIMPOKOM IUIaHe CpefcTBa 3alliThl OT 3ByKa M
BAOpaLMX MOXKHO NMOAPA3MIEIUTh HA CPEACTBA KOJUIEKTUBHOW M MHMBHAY AJIbHON
3aILATHI.

33



Fru

3
&
75
5
40
E4
<4
72
100
5|
/60 |
=4
S5
v
S0
="
V4
V.4
125K
VA2
s

——————— paboTa KoMIpeccopa noj, Harpy3Komn
—————— paboTa Komrnpeccopa 6e3 Harpy3ku

Puc. 2. TpeTboKTaBHbI CHEKTP BUOPOYCKOPEHUII BCaCchIBAIOLET0 TPyOONnpoBoya, T. 6z

B nepByto ouepenb HYKHO HMCMOJIb30BATh KOJUIEKTUBHBIE CPEICTBA U
METOJIbI, KOTOPbIE KIIACCU(PULMPYIOTCS CIEAYIOLIM 00pa3oMm:

1. ApXUTEKTYpPHO-IIJIAaHUPOBOYHbBIE METOJIBI:

- pauMOHaJIbHbIE  BMOpPOAaKyCTMYECKHME  PELICHHWS  TUIAHUPOBOK
POU3BOJICTBEHHBIX MTOMEICHNUI U T€HEPAIIbHBIX TIAHOB OOBEKTOB;

- pAUMOHAIILHOE Pa3MELIEHNE TEXHOJOTMYECKOr0 000Dy JOBAHNS;

- paUMOHAIILHOE pa3MeELEHUE pab0YnX MECT;

- CO3/1aHK€ BUOPO3aLLMTHBIX 30H.

2. BuOpoakycTruyecKkue CpefcTBa:

- CpeacTBa BUOPOU30JISLMH (B T.4. BUOPOU30JIUPYIOLIKE ONOPhI);

- CpeficTBa BUOPOMOTJIOIIECHUST;

- TACUTEJIN MYJIbCALAN;

3. Opranu3anyoHHO-TEXHUYECKIE METO/IbI:

- IPUMEHEHUE TEXHOJIOTMYECKUX MPOLECCOB C HU3KUM YPOBHEM BUOpaluH;

- OCHAILEHME BHUOPOOMACHBIX 3SHEPreTUYECKUX YCTAHOBOK CPEACTBAMU
JUCTAHUUOHHOIO YIIPABJICHNUS U aBTOMATUYECKOTO KOHTPOJIS;

- COBEPLUCHCTBOBAHME TEXHOJOTMA PEMOHTA U  OOCIy>KMBAHUS
3HEPreTUYECKUX YCTAHOBOK;

- IPUMEHEHNE IHEPreTUYECKUX YCTAHOBOK C HM3KMM YPOBHEM BHOpauuu,
VU3MEHEHUE KOHCTPYKTMBHBIX 3JIEMEHTOB OSHEPreTUYECKMX YCTAHOBOK U
NPUCOEIMHEHHBIX MEXAHUYECKUX CUCTEM.
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- ACTIOJIb30BAHNE PAUMOHAJIbHBIX PEXKUMOB TPy/la M OT/bIXA.

Pazpaboran psji TEXHMYECKMX PEIIEHUHA 0O CHWXEHUIO BUOpauun
3HEPreTUYECKUX YCTAHOBOK U MPUCOEAMHEHHBIX MEXAHWYECKUX cUCTEM [4-13 u
np-l, 3(pPEKTUBHOCTH KOTOPBbIX anpoOupoBaHa pacyeTHbIM u
9KCINIEPUMEHTAILHBIM Iy TEM.
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0.0. Boakosa, E.M1.HoBoceioBa

Bamkupcknii ['ocyrapcTBEHHBIN Y HUBEPCUTET, T'. Y ha

AKTUBHOCTD JET'NIPOT'EHA3bI KAK UHINKATOP
SAI'PASHEHUA ITOYB TAXKE/IBIMA METAJIJIAMUA BAOJIb
ABTOMOBWIBHBIX JOPOTI

B ce3onHOI AUHAMUKE U3Yy4Y€HA AKTUBHOCTH OKUCI/IUTEIIbHO-BOCCTAHOBUTEIILHOI'O
cpepMeHTa ACTUIPOreHrasbl B NO4YBaX Ha PA3/IMYHBIX PACCTOAHUAX OT ABTOMOOMIILHBIX opor B
yepTe ropoaa ¥Yda u Brosb Tpaccbl M5.

KmroueBble cloBa: TOYBEHHbLIE @CpMeHTbI, JACruyiporeHasa, TaXKeEJIbIe METAIbI,
aBTOMOOUJIbHASI JOpOra.

Tsxenple MeTamibl OTHOCATCA K 3KOTOKCMKaHTaM | u 2 KjaccoB
OMACHOCTM W OKAa3bIBAIOT HETATUBHOE BJIMSIHUE HA BCE JKUBbIE OOBEKTHI,
NEPEMEILASICH MO MUIIEBBLIM LensiM. C BBIOpOocaMy aBTOMOOMJIBHOTO TPAHCIIOPTA,
YUCJIEHHOCTb KOTOPOTr'O MOCTOSIHHO YBEJIMYMBAETCS, B TOYBbI MOCTYMAOT CBUAHELL
U KaJMUid, OO0JalalolMe TOKCUYHBIMU, KAHIEPOT€HHbIMU W MYTAareHHbIMU
CBOVICTBAMH, MPECTABIISAA OOJBIIYIO OMACHOCTD Jjisi OMOTHI M 4YesoBeka [1, 2].
[TouBbl C€MOCOOHBI aKKyMyJMpPOBAaThL WX Ha MPOTSKEHUA BCEro MNepuoja
TEXHOTEHHOro  Bo3feicTBUS [3]. DTO  00ycjaBIuMBaeT HEOOXOJUMOCTb
PErYJIIPHOTO TPOBEICHUS] MOHUTOPUHTA COMIEP>XKaHUS B HUX 9KOTOKCHUKAHTOB,
OCHOBOM KOTOPOTO MOXKET CTaTh WCMOJb30BAHME B KAaueCcTBE OMOMHIUKATOPA
NOYBEHHbIX (PEpMEHTOB OJjlarogapsi WX BbICOKOM YYyBCTBUTEJIBHOCTU [4].
buoMonekysipHbIii aHAIM3 OTJIMYAETCS BLICOKOM TOYHOCTBHIO [S5] M ompepesnsieT
HEraTUBHbIE WM3MEHEHUs] HAa PaHHUX cTaausix [6]. OmHUM W3 YYBCTBUTEJbHBIX
depmeHTOB K Bo3fericTBro TM siBisieTcs ieruaporenasa [7].

OOBeKTaMU UCCIEIOBAHUS SIBUIIACH MOYBBI (YPOAHO3EM), PaACIONOKEHHbIN
BIOJIb ABTOMOOMJILHOM JOPOrM C WMHTEHCUBHBIM [IBXKEHMEM B yepre Tr.Yda
(necomapkoBasi 30Ha) M BOJb Tpacchl M5 (uepHo3eM TunuyHbiii). C 1EJbIO
M3Yy4YEeHUsl CE30HHON IMHAMUKK OTOOP NpOO MPOUCXOUI Ha BCEX TOUYKAaX B UIOHE,
HIOJIE M aBryCTe Ha PacCTOsSIHUM OT aBTOMOOWJIbHOM foporu 50, 100, 150 u 500
(KOHTpOJIbHAS TOYKA) METPOB.

TsKemnble MeTalulbl OKa3bIBAIOT HA MOYBEHHbIE (DEPMEHTbI UHTHOUpPYOLIee
BO3/ICIICTBME BIUIOTH 101 TMOJHOIO WHAKTUBUPOBAHUS BCIIEICTBUE AKTUBHOIO
00pa30BaHUsI KOMILJIEKCOB C O6ekamMu [3]. M BbITECHEHUS MeTajljla U3 aKTUBHOIO
ueHTpa merannogepmenta [8].

OnpeneneHrie  aKTUBHOCTU  JIETWAPOreHa3bl B oOpa3lax  MOYBHI,
OTOOpaHHBIX BJOJIb ABTOMOOWJIBHOW JIOPOTM C WHTEHCUBHbIM [IBUKEHUEM B
JIECOMapKoOBON 30HE (puc.l) B CE30HHON JUHAMHUKE IMOKA3aJ0 MAaKCHUMAaJbHOE
MHTUOMPOBaHKE JIETMAPUPOBAHUSI OPraHUYECKOr0 BELECTBA B 00pa3lax MOYBHI,
0TOOpaHHbIX Ha paccTossHuM 50M oT poporu. PazHupa Mexay akKTUBHOCTBIO
¢pepmenTa B oOpa3uax BOJIM3M aBTOMOOWIILHOI AOpOrd Ha pacctosHuu SOM u
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KOHTPOJIEeM B WIOHE, MIoJie u aBrycte coctaBuia 39%, 36% wu 30%
cooTBeTcTBeHHO. Ha ynanenuun 100m coorBercTBeHHO 17%, 16% u 12%, B TO
BpeMsl Kak Ha paccTossHud B 150M pas3nmmuusi ¢ KOHTPOJIEM JOCTOBEPHO He
OTJINYAJINCh.
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Puc. 1. AKTUBHOCTB JieruiporeHasbl ypoaHo3Eéma B0JIb aBTOMOOUIILHOM IOpPOru
C UHTEHCUBHBIM [IBU>KECHUEM B YepTe ropoja

B ce30HHOII JUHaAMMKE aKTMBHOCTb JETMJPOr€Ha3bl B YEPHO3EME
TUMUYHOM BO3JI€ aBTOMOOWJILHOM Tpacchl M5 (puc.2) cHUXKanach OTHOCUTEIBLHO
KOHTPOJISI IO Mepe NPUOJIMKEHUSI K UCTOYHMKY 3arpsisHeHusi. PazHuna mexpuy
aKTMBHOCTBIO (pepMeHTa B 00pa3lax, OTOOpPaHHbIX Ha paccTosHur S5S0M ot
ABTOMOOWJILHOW JIOPOTH W KOHTPOJIEM B HUIOHE, UIOJIE U aBryCTe cocTaBuia 43 -
49%. Tak>Ke NOCTOBEPHBI Pa3IM4usl MO CHUXKEHUIO AKTMBHOCTHU (PEPMEHTA Ha
ypanenuy B 100m (21-33%) u 150m (18-29%) ot Tpacchl.

HeraTuBHOe BiMsiHEE aBTOJIOPOrM 3aMETHO YObIBAET C PACCTOSIHUEM KaK B
yepTe ropoja, Tak U BAOJb Tpacckl MS. YpoBeHb MHTMOMPOBAHUSI AKTUBHOCTH
(pbepmeHTa BbIlIE B OYBE B paiioHe Tpacchl MS Mo cpaBHEHUIO C YpOAHO3EMOM,
YTO OOYCJIOBJIEHO OOJILLIUM COJIEP>KAaHUEM B HEWl 9KOTOKCUKAHTOB BCJIEJICTBUE
BbICOKOI1 3aTPy>KEHHOCTHU TPACChl aBTOMOOUJIbHBIM TPAHCIIOPTOM.

MakcumanbHOe MHTMOMPOBaHWE aKTUBHOCTH B MOYBE KakK B UyepTe ropoja,
TaKk W BAOJb Tpacckl M5 HaOmopanoch Ha pacctosHun 50M ot poporu. C
yIAJIeHWEM OT HUCTOYHMKA 3arps3Hennss Ha 100M OHO CHMXKalIOChb M Ha
pacctostHu 150M [1OCTOBEpPHO HE OTJIMYATIOCh OT KOHTPOJIbHBIX 3HAYEHUI B
JIecCOnapkoBOM 30HE, a BAOJIb Tpaccbl MSTOKCMYHOCTH METAJJIOB OCTaBalaCh
BbICOKOW. [louBbl  BOJbL  ABTOMOOWJIbHBIX  MarucTpajieil  MOABEPIKEHbI
WHTEHCUBHOMY MOJIMMETAIBHOMY  3arpsi3HeHut0. VIHrubupyrouiee BIUSHUE
OKa3bIBAIOT TaKUe MeTaslJIbl, KaK HUKEeJb, CBUHEL], KAAMUI1 1 MBIIIbLSK [1].
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Puc. 2. AKTUBHOCTB iernjiporeHasbl Y4epHO3eMa TUIIMYHOIO BO3JIE aBTOMOOUIILHOI Tpacchl M5

2T10 Aa€T OCHOBAHMC PCEKOMCHIAOBATHL HMCIOJB30BAHUC AKTUBHOCTU
ACruporcHasbl C OC€JIbIO [TWMArHOCTUKU 3arpsiSHCHHOCTU II0YB  TS2KEJIBIMU
METallaMM HE TOJIBKO BIOJIb aBTOMOOUIBLHBIX Aopor, HO MW OT [Jpyrux
npeanojiaraeMbIX ICTOYHUKOB UX MMOCTYIIJICHMS .
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E.®. Boaocarosa, O.I1. [Iukanckasa, 1.0. Tuxonosa
PXTY wm. [1.1.Menpeneena, r. Mocksa, Poccust

PA3PABOTKA NMPEJJIOKEHUN K IPOTPAMME MOHUTOPHHT A
OTBAJIOB BCKPLIIIHLIX ITOPOJ

IIpepyoxena CTpyKTypa NPOrpaMMbl 3KOJIOIMYECKOrO MOHUTOPUHIA Ha OTBaje
TOpPHbIX NOpOA yriepoObiBatouiero npeanpusitusi. OmnpefesieHbl MapKepHblE BELECTBA B
aTMOC(EPHOM BO3JyXe, I[OBEPXHOCTHbIX BOJAX, IOYBEHHOM NOKpOBE. PekomeHnoBaHO
VICTIOJIb30BAHUE JIMXECHOUHMKALMY KaK [OMOJIHUTEIbLHOIO NHCTPYMEHTA MOHUTOPUHTA.

KnroueBble ciioBa: mporpamMma MOHUTOPHMHIA, MapKepHbIE BELIECTBA, JOObIYa YIUIs,
OTBAJIbI.

B Hacrosuiee BpemMs yrojbHasg ~OTpacib SBJISETCSA  BaKHEMLIEH
COCTABJISIIOLLEN TOIUIMBHO-2HEPIreTUIECKOr0 KOMILIEKCA Poccuiickon
denepaumy, KOTOpas CHYCTA 3aTSKHOTO TEpUOfa CTarHauyum OOBEMOB
NPOM3BOACTBA CTala IMOCTENEHHO YBEJIMYMBATH OOBEMBI YIJIEJOOBIYM WU
NPOU3BO/ICTBEHHbBIE NPOLECCHl  YrOJBbHOM  NPORYKLMU. CoBokymnHas
NPOM3BOJICTBEHHAsI MOIIHOCTL Ha KoHel, 2018 r. nmo 1o6krye yris coctasnset 470
MIH TOHH [l1]. OCHOBHBIE NOTPEOMTENM YIJIA HA BHYTPEHHEM PBIHKE — 3TO
3JIEKTPOCTAHLIAUA Y KOKCOXUMUYECKUE 3aBOJIbl, @ TAKXKE HACEJICHUE .

HeratuBHoe  BO3jeicTBME  YrJeoObIBAIOIMX  NPEANpPUSTAA  HA
OKPY>KaIIIYO Cpefy TIJIABHbIM OOpa3oM CBSI3aHO C 3MUCCHUSMM B3BELICHHBIX
yactuy, (mbum) B atMocdepy, OoablmMu o0bemMaMu cOpoca CTOYHBIX BOJ| B
BOJIHbIE OOBEKTHI, 0OPA30BAHUEM U PA3MEIICHUEM KPYIMHOTOHHAXKHBIX OTXOJOB
(oTBasioB). B pe3ynbrare yrieqoObIBaroleii AeITEIbHOCTHA HAOMOAETCS MOJTHOE
YHUYTOXKEHUE  €CTECTBEHHbIX  JIaHAWA(TOB,  W3MEHEHHWE  XapakTepa
OMOJIOTMYECKMX U TMOYBEHHO-TEOXUMUYECKUX MPOLECCOB, a TaKXe POCT
3arpsisHeHust 6nocdepbl MPOAYKTAMU JIOObIYM W NEPepabOTKU 3TUX PECypCOB,
KOTOPBII MPUBOAUT K PE3KOMY YXYALLICHUIO CPEfIbl OOUTAHUS.

B nmpouecce noObIMM YyroJabHBIX UCKOMAEMbIX MPU MOATOTOBUTEBHBIX WIIN
OYMCTHBIX PpabOTax BBIIEJSAIOTCS MYyCTbIE MOPOABI, KOTOPBIE HAMPABJISIOTCA B
OTBajbl. B cilyyae HENMONHOrO OT/EJNEHUS IMyCTOM MOPOABI OT IMOJE3HBIX
MCKOIIAEMBbIX, CBIPbE TMOABEpracTcs OOOralleHnI0, TOCJe KOTOPOro IycTas
nopoja ypansiercss B XBOCThI. IIpyuMeHeHne nmycroi nmopojbl MOXHO HAWTH JJIs
3al0JIHEHAST TOPHBIX BBIPA0OOTOK, OBPAaroB, AOPOXKHOTO CTPOWTENBCTBA, IPHU
pexyiabTuBauuu U Ap. OgHako B OOJIBIIMHCTBE CJy4aeB OHA MCIIOJb3YETCS Ha
CHeqUaNbHBIX Y4acTKaX Il Pa3MEIEHUs] MyCThIX MOPOJ, OKAa3bIBasi HEraTUBHOE
Bo3nencTeue [2].

3arps3HeHre atMoc(epbl NPOUCXOAUT IPU TPAHCIIOPTUPOBKE T'OPHOWM
Macchbl 1 nipu padore uHgpactpykrypbl OPO (0T paGoTaromiein CTpOMTEIbHON 1
nopoxknon TexHuku — NO wm NO,, SO,, CO). IIpu neuieHun B mpouecce
NepechINKU B aTMOC(epy MOCTYNAET MblIb HEOpraHuyeckas ¢ copepkanuem SiO,
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<20 % w nblb HeopraHnmyeckas ¢ copepxkanuem SiO. 20-70 %. CormacHo
IIpunoxennto b  «IlepedyeHb MapKepHbIX BEWECTB UM TEXHOJIOTMYECKUX
nokasarenein» [2] K MapKepHbIM BELIECTBAM B aTMOC(EPHOM BO3/1yXe OTHOCUTCS
TOJIBKO TbLJIb HEOPraHUYeCcKas.

B cootBeTctBuu ¢ [Tprkazom Munnpupopabt PO Ne 66 ot 04.03.2016 1. [3]
UL OpraHn3anmy padoT MO HAOJIOAECHUIO 33 COCTOSTHUEM OKPY2KArOLEN Cpefbl
Ha TEPPUTOPUUA OOBEKTOB PA3MELICHNUS OTXOI0OB — OTBAJIOB I'OPHBIX MOPOJ, U B
npejesax MX BO3[ACHCTBUI HA OKPYXKAKOUIYKO CPely, OUEHKM W IMPOTrHO3a €€
VU3MEHEHUN, MIPEANPUSITUS YTIIEN00bIBAIOIIEN OTPACIU [OJDKHBI pa3padaThiBaTh
«ITporpaMMy MOHMTOPHMHIra COCTOSIHWSI U 3arpsi3HEHUs] OKPYXKarOLIEN Cpejbl Ha
TEpPpUTOpUMA OOBEKTA pa3MelIeHus] OTXOA0B — OTBan rOpHBIX MOpPOJ — U B
npefenax ero BO3JEHCTBUS Ha OKpPYyKarollyr cpefy». CyllecTByeT NpakThKa
pa3pabOTKM CTaHJAPTOB FOPHOAOOBIBAIOIIMX MPEANPUITUI, PETTIAMEHTUPY FOLLMX
B LEJIOM CHUCTEMY YIPaBJEHUS OXPaHbl OKPYXKAKOWEN Cpefbl WIM OTHACIbHbIE
3JIEMEHTBI 3TOM CUCTEMBI (OCYIIECTBICHUE 3KOJOTMYECKOTO MOHUTOPUHIA 3a
KOMIIOHEHTAMU  OKPY>KAlolllell  Cpeibl, BbINOJHEHUE  O00S3aTENILCTB MO
pekyabTuBauun): Hanpumep, CTII «PykoBojpcTBO 1O cHUCTEeMe yIpaBJICHUS
oxpaHonl okpyxkatoieit cpenbl», CTII «IIpou3BOACTBEHHBIN 3IKOJOTMYECKUI
KOHTPOJb» , CTII «PekynbTrBaLMs HAPYLIEHHBIX 3eMEb>» U M.

KoHuenTtyanbHasi 0OCHOBa KOMIIJIEKCHOTO 3KOJOTMYECKOT0 MOHUTOPUHIA
TEPPUTOPUU PA3MELIEHUSI OTBAJIOB YIOJIbHOW OTPACIIU JIOJXKHA 0a3MpoBaThCSl Ha
F€OCUCTEMHOM TOAXOME, BKJIOYAasl COBMECTHBIA aHaIu3 MPUPOJHBIX U
AHTPONOIE€HHBIX UICTOYHUKOB, U (DAKTOPOB 3arpsi3HEHUS OKPY>KAKOLLEN Cpefbl.

3A0AYU N3M OBBEKTBI N3M PE3YNbTATbI N3M

*ocyLecTsaAeHne HabnwaeHnii 3a *BbIOpOCHI B aTMOCdEpHBIN *KOHTPOAb COOTBETCTBMA
TEXHOTeHHbIM BO34eMCTBUeM Ha BO3AYX; BO34eicTeua 00beKkTa Ha
KOMM OHEHTbI OKPYXKaloLLen * CHEXKHBIII NOKPOB; Pa3NNUHbIe KOMAOHEHTbI
Cpeab! Npu CTpoUTeNbCTBE * NOBEPXHOCTHBIE BOADI; OKpYyKaoLLel cpeabl npeaenbHo
00BEKTOB, MX IKCAAYATALMU 1 A0NYCTUMBIM HOPMATUBHBIM

* N OHHbIE OTNOXKEHUA !
NoCT3KCNAYaTaUMOHHOM Harpyskam;

* NOYBEHHBIN NOKPOB;

nepuoae; . *KOHTPOAb COOTBETCTBMA
eaHanusu obpaboTka P ACTHICIBHOMITOKDOS COCTOAHMA KOMN OHEHTOB
NOoAYYeHHbIX B Npouecce OKPYXKaoLLel cpeabl CaHUTapHO-
MOHUTOPUMHIA JaHHbIX; TMITUEeHNYEeCKUM 1
*0LIeHKA U3M EHEeHUN COCToAHMA IKONOTUYECKUM HOpMaTUBaM;
KOMMOHEHTOB OKpPYrKatoLek *paspaboTka u BHegpeHne Mep no
cpeabl B pesynbTaTe OXpaHe OKpyXKawLel cpeabl.

TEXHOT €HHbIX B0 34 eMCTBUI.

[Tpepnaraemas CTpyKTypa MpoU3BOACTBEHHOI'O 3KOJOrnyeckoro Monuropunra (I1I9M)
Ha OTBAJIE FTOPHBIX MOPOJ] YIIEA00bIBAIOLLETO MPEANPUSITHUS.

JI1s1 OLIEHKU COCTOSIHMSI aTMOC(EpHOro BO3[AyXa CJEAyeT NPOBOIUTH
MU3MEPEHUST TaKUX MapameTpoB, Kak okcupa azora (NO,), muokeupa cepsl (SO.),
yraepopa okcupa (CO), nbulb (B3BELIEHHBIE BELIECTBA) B MECTAX OTOOpa MpoO Ha
IpPaHULE 3€MEJIbHOrO0 y4acTKa, Ha KOTOPOM PacroJIOKeH OOBEKT pa3MeleHUs
OTXOJIOB Ui aTMOchepHOro Bo3ayxa W MouB. [IJ1sl ONOJIHUTENBLHOTO aHaIu3a
OCEBIIMX BEILECTB PEKOMEHIYETCS TPOBECHUE MOHUTOPUHIA CHEXKHOTO
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NOKpPOBAa, B KOTOPOM W3MEpSAIOT copiepxanne pH, HuTpaToB, cynbdartoB u
B3BCILICHHBIX BEILLIECTB.

OTBanbl MyCTBIX (BCKPBILIHBIX) MOPOJ OKa3bIBAIOT HEMOCPEACTBEHHOE
BIIMSIHAE HA M3MEHEHUE KAyeCTBa BOJbl MOBEPXHOCTHBIX M MOA3EMHBIX BOJIHBIX
00BEKTOB. B yCloBMAX  MOBBILEHHON  CyJb(UAHOW  MHUHEpAIU3ALUU
OOJILILIMHCTBA PyJ U OJIArONPUSITHBIX BO3MOXKHOCTEN MX OBICTPOrO OKHUCIICHUS
NPOUCXOAUT BBIHOC MOBEPXHOCTHBIMU M TMOJ3EMHBIMM BOJIaMA B BOJIOTOKH
OOJIBILIOTO KOJMYECTBA PA3JUYHBIX METAIUIOB (Me[lb, UUHK, KaJMUI, MbIIIbSK,
PTYTb, CEJIEH U P.).

JI7s1 OLleHKM BO3JIEUCTBUSI COPOCHBIX BOJ| YIVIEOObIYM B MecTax cOpoca
cleflyeT 3anjIaHupoBaTh KOHTPOJbHbIE cTBOPBI 500 M BblIIe (pOHOBBIN CTBOP) U
500 M HUXE MO TEYEHUID OT rpaHMllbl OTBAJA U MO HAMPABJIEHUIO TEYEHUs
NOA3EMHBIX BOJ| JIJIsI OMNpEJENICHUs] TUPOJOTUYECKUX (CKOPOCTh TEUYEHMUs,
YPOBEHb BOJbl), (pU3UKO-XUMHUYECKUX MoKa3zaTenen (pH, xsmopunbl, cynbdarsl,
XIIK, BIIK,, B3BelIEHHbIE BEWIECTBA, HE(MTENPOAYKTHI, a30T HUTPATHBIA M
HUTPUTHBIN) B cOOTBeTCTBUM C TpeboBannsamu CanlluH 2.1.5.980-00 [4].

B wMmecrax pacnonioxenusi OOBEKTOB Pa3MELICHUSI OTXOOB MOXET
NPOUCXOAUTDH (PU3NYECKAs Aerpafauus (M3bsITUE MOYBEHHO-IUIOOPOJHOTO CJI0s,
yXyAueHne (pU3NYECKUX W BOJHO-(PU3WYECKUX CBOWICTB MOYBbI, HAapyLICHUE
NOYBEHHOTO MPO(UIIsl, IpO3Usl, YIJIOTHEHUE MOYBbI) U YACTUYHO XUMHUYECKAS
nerpajauysi (MpYU yCJIOBUM HEBBINOJHEHUST NPUPOAOOXPAHHBIX MEPONPUSITHIA).
Cornacvo PJI 52.18.718-2008 [5] B mporpaMMy MOHMTOPWHIA IOYBEHHOIO
NOKpPOBA  HEOOXOIMMO  BKJIFOUAIOT  €XKErOfIHbIil  KOHTPOJb  CJEYIOLIUX
napameTpoB: pH, Tsxenbie Metamisl (Pb, Cd, Zn, Cu, Ni, As, Hg), 34-
OeH3(a)nupeH M HePTEeNnpoAyKTbl C TMOCJIEAYIOIUM PacyeToM CYMMapHOro
nokasarens 3arpssHeHusi Zc. [laHHbII nepeyeHb MOXET ObITh [JJOMOJIHEH
onpefieeHueM 1 pa3 B 5 JeT arpoxumumueckoro coctaBa (pH, oOMeHHbIe
ocHoBanusi, NPK, copepkanue rymyca) Ha TpaHMIAX 3€MEJbHOIO yYacTKa
OTBaJ1a TOPHBIX NOPOJ] MO JIMHUSAM JTAHAIA(THO-T€OXUMUYECKOTO MPOpuIs.

Hns TEXHOTE€HHO HApYLIEHHbIX naHaadToOB XapakTepHa
HEMOJIHOLIEHHOCTh OMOreoleHo3a — KOIJla W3 HEro BbIMAIAIOT BaKHEWIINe
KOMIIOHEHTbI, U OUEHUBATh COCTOSIHUE MPUXOAUTCS MO PACTUTEIHLHOCTH KakK
IJIABHOM 3JIEMEHTE KOMIIOHEHTOB JjaHamadgToB. Hambosnee vyBCcTBUTENBHA K
3arps3HUTENSIM aTMOC(EPHOrO BO3/1yXa aNMU(UTHAS SKOJIOrMYecKas rpynma, 4yro
NO3BOJISIET Yallle UCHOJIb30BaTh B 3KOJIOMMYECKOM MOHUTOPUHIE JIUIIANHUKU
aToi rpynmbl. [lns ObICTPOM OLEHKM B CJIydae pPEe3KOro MOBBIIICHUS
KOHLUEHTpPAUUKX  TMOJUTIOTAHTOB  PEKOMEHJYEeTCS  MCMOJb30BaTh LKAy
BUTAJILHOCTHU [IJI1 MHAUMKATOPHBLIX BUAOB (Evernia mesomorpha, Flavopunctelia
soredica, Parmelia sulcata) [6].
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9KOJIOTMYECKOTO MOHUTOPMHIA PETMOHAIBHOTO M KOHTMHEHTAJIBHOIO MacluTaboB //
[TpoGneMbl 3KOJOrMYECKOr0 MOHMTOpPUHra U MojenupoBaHus akocucteM. 2003. Tom 19. C.
119-129.

AJO. I'enepanos, I1.A.CeBankun

['ocynapcTBEeHHBII YHUBEPCUTET MO 3€MJIEYCTPOMCTBY, MOCKBa

3KOJOTIr'NMYECKUN MOHUTOPHUHI" COCTOJAHUA ATMOC®EPBI
CEPIIYXOBCKOI'O PANOHA MOCKOBCKOHA OBJACTH

B panHOW paboTe mNpefcTaBiieHbl CBEACHUSI O 3arpsi3HEHME BO3AYLUHOM Cpefbl
CepnyxoBckoro paiioHa. IIpoBefeHa caMOCTOsITE IbHASL OLEHKA aHTPOIIOI€HHOI'O 3arpsi3HEHUs
BO3JlyXa METO/IOM OMOMHIMKALMU — (PIIYKTYUPYIOLIAsl aCUMMETPHUSI.

KnroueBble croBa: 3arpsi3HeHUE, NMPOMBILIJIEHHbIE MPEANpPUSATUsl, (PIAYKTYUPYIOLLAs
acummeTpust, CepnyxoBCKUil paiioH.

Jkonorust [1ogMOCKOBBSI B HACTOAILEE BPEMSI OCTABJISIET XKEJATh JIyYILIEroO.
Jlaxke 3amagHble parioHbl, KOTOPbIE BCErNla CYMTAIMCH OOJIEE YUCTBIMU, CENYAC
MMEIOT [OCTATOYHO T'PSI3HBIA BO3AYX. BhIpociio obuiee 3arpsi3HEHME BO3[lyXa B
IlomMOCKOBBE ~ OKCHIaMM  a30Ta, OKCHJAMU CEPbl, OKCHIAMU  YTIJIEPOfaA.
CylIEeCTBEHHO  3arpsi3HSAIOT  aTMOC(EpHBI  BO3AYX OOJACTH  HEKOTOpbIE
NpEeNpUsiITUS CBOMMU HOYHBIMUA BbIOpOCAMM, KOTOPbIE HE (PUKCHUPYIOTCI W3-3a
OTCYTCTBHUS CELMAIbHbIX MPUOOPOB B MECTAX BHIOPOCOB.

CepnyxoB 3annMaet 28 Mecto u3 30 noppainloHOB MOCKOBCKO# 00J1acTh
N0 BAJIOBbIM 3arpsi3HEHUSIM BO3[yXa. DKOJIOrMYeckoe nosnoxenue B Cepryxose.
Ha Ttepputopun  CepnyxoBCKOro paioHa  (PYHKUUOHHUPYIOT  JIECSTKHU
NPEeANPUSITAI, W3rOTABIMBAIOIIMX (papMalEeBTUKyY M CTpoviMarepuanbl. M3-3a
3TOro B arMocdepy nonafaroT popMalbaeruibl U PeHO, BO3IyX HaJ TOPOJIOM
nepenonHeH umu. Heckonbko cwmsiryaeT o0ctaHoBKY [Ipnokcko-TeppacHbiit
3a0BE/IHUK, PACHOJIOKEHHBbI Ha tore pailoHa. OH yHUKaleH TakK, KakKk B
MOCKOBCKO# 00J1aCTM HET JIPYTMX NPUPOHBIX OMOC(EPHBIX 3aMOBEJHUKOB. B
CepnyxoBckoM pacnoiokeHbl nosmronbl ThO «JlecHast» u «CbsHOBO-1»,

42



KOTOPbIE 4YaCTO B JIETHUE JIKAPKWE TMEPUOMIbl BO3TOPAKOTCS U TEPPUTOPUIO
OKYTBIBAET [IbIM Y BOHb C HUX.

HecmoTpst Ha manblii pa3Mep HeHTpasbHOro roposa — CepryxoB, - B HEM
PacmosiokeHO OOJIbIIOE KOJIMYECTBO IMPOMBILUIEHHbIX mnpeanpusTuid. Ha
TeppuTOopurd  ropofa  (PYHKUMOHHUPYIOT OKoJo 140  MpOMBIIUICHHBIX
npeanpuAThii, 33 u3 KoTopeix — KpynHble. B CepnyxoBe mnpousBOgAT:
MEIMIAHCKYI0 TEXHUKY 3JIEKTPUYECKUE YCTPOMCTBA BCEX BUJOB, TMPOCKOIIBI,
M3JEMs U3 KEeJIe300€TOHA, METANIMYECKUE W3NS PA3JIMYHON CJIOXXHOCTH,
CUCTEMbl OXPAHHOW CUTHAJU3AlMU, KOHJEHCATOPbl, TMPOAYKTbI MUTAHUS,
3JIEKTPOJIBUraTENI PA3JIMYHON MOIIIHOCTY U HA3HAYEHMUS.

B ropope CepnyxoBe HaOmofeHUsI 3a 3arpsi3HEHMEM aTMOC(EpPHOro
BO3[yXa MPOBOJSTCS HA [BYX CTallMOHApPHbIX cTaHuusax [ocymapcTBeHHOM
ciy>KObl HaOmofeHu 3a coctosinueM okpyxaromein cpensl (I'CH). Ilo
MECTOMNOJIOKEHUIO CTAHLIMU MOXKHO OTHECTU K KaTeropusiM «TOpOJCKUE
¢oHOBBIE» U «IpOMBILLTIEHHbIE». «['Oopofckas ¢oHoBas» cTaHuus (cTaHumst 1)
HAXOJIUTCSI B KUJIOM paiioHe ropoja no aapecy: yia. ['opekoro, i. 8. Cranuus 3,
pacnonoxeHnHas Ha yyuue [lymkuna, 1. 2, SBaseTcs «IpOMBILLJIEHHOM» , TaK KaK
BONM3M HaxofsaTcs mnpeanpusitus. VM3MepstoTcs KOHLEHTPALMU B3BELIEHHbBIX
BELLIECTB, IMOKCU/IA CEePbl, OKCUJIA YIJIepoyia, JUOKCHIa U OKCUa a3oTa, peHoJa,
dopMmanberua, aleToHa, 6eH3(a)nMpeHa, a Takxke TSIKeIbIX MeTaJIJIOB.

OcCHOBHbIE ~ UCTOYHMKM  3arpsi3HEHUsI  aTMOcdepbl:  MPEANnpUsITUS
MAlIMHOCTPOEHUSI,  CTPOUMHAYCTPUM,  TEKCTWIbHON  MPOMBIIIEHHOCTH,
KOTEJIbHbIE, aBTOMOOWJIbHBIA M >KEJIE3HOJOPOKHBIN TpaHcnopT. KpynHeimue
sarpsizaaTen: OAQO  «XumBosnokHo», OAO «¥pca Cepnyxo», OAO
«CepnyxoBckuil 3aBoj; «Metammuct», OAO «PATEIl», MYII CepnyxoBckas
temnoceTb, OAO «KonpencaTopuslii 3aBoj», 3A0 KBU, 3AO «Tpyn».

Haubonbumii Bk B 3arps3HeHUe BO3/lyxa B TOpOJE BHECIU
KOHLIeHTpauuu copmaibiaeruaa, o6en3(a)nupeHa u auokcuaa azorta. CpeHsis 3a
roj, KoHueHTpauus Oen3(a)nupena npesbicuna [IJIK B 1,7 pasza, HauOosbluas
cpenHeMecsiyHasi — B 3,4 pasza U 3aperucTpupoBaHa B siHBape u jiekadpe 2012
roga. CpegHerogoBble KOHIEHTpAaUuMu opManbieruia M JUOKCHIA a30Ta
coctau 3,0 TIJK u 1,2 TIJJK COOTBETCTBEHHO, MaKCUMaJIbHbIE Pa30BbIe
KOHLUEHTpPAaUUX HOPMbl HE TMpeBblIanU. MakcuMalbHble KOHLEHTpaUUU
B3BellleHHbIX BeulecTB gocturanu 1,6 MK, denona — 1,0 IIK. 3arpsizHenue
BO3/yXa JUOKCHUJIOM CEpbl, OKCUJOM YIJIEPO/ia, OKCHIOM a30Ta U aleTOHOM B
TeuyeHue ropa HeBbicokoe. CpefHue 3a roj KOHLEHTPALMU TSKEJbIX METAJJIOB
3HAYUTEIILHO HUXKE HOPMBI.

OO6uas oueHka 3arpsisHeHus: arMmocdepsl. [1o nanubiM HaOtoneHui B 2012
rojly YpOBE€Hb 3arpsi3HeHus aTMOC(EPHOrO BO3JlyXa B TOPOJE BLICOKUI U
omnpepeseTcs: oH 3HaueHneM M3A5=9.

I'opoBoit  xop 3arpsisHeHusi atMmocdepnl. Copiep>kaHue B BO3AYXeE
OeH3(a)MpeHa BO3pacTalio B XOJIOHBIN MEepUof] Tofia, B3BEIIEHHbIX BEILIECTB — B
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NEPEXOHBIN MEPUOJ rofa (anpesib-Maii), OKCHAa YIJIEpoJa — B MIOHE-HIOJIE.
["omoBo# XON IPYrMX NMpUMece BBIPAXKEH CJ1a0o0.

TenneHuyss W3MEHEHMA ypPOBHS 3arpsA3HeHus aTtMocdepbl. 3a Nepuop
2008-2012 rogpl 0TMEYAETCST POCT YPOBHS 3arpsi3HEHMs BO3[yXa, YTO CBSI3aHO C
YBEJIMYEHNEM COJIEPKAHUS B BO3[lyX€ OKCUJIOB a30Ta N (POpMabAErua.

3a mepuopy 2008-2012 rr. oTMmMeyaeTcs POCT  CPEAHErOAOBbIX
KOHLIEHTpauuili opMmanbieryja U OkKcujaoB azota (23-67%), cHUXKeHue —
B3BCILICHHBIX BEIIECTB W allETOHA. 3arps3HEHUE BO3/lyXa APYTMMHU MPUMECSIMU
CYLIECTBEHHO HE U3MEHUJIOCh.

CambiMu  rpsi3HbIMEA  TTpou3BoOACcTBaMu  CepnyxoBa CUYUTAKOTCS  3aBOJ]
XWMBOJIOKHA, UYTO Ha yJule XUMUKOB, BKJajbiBaroluidi cBou 16% B oOliee
3arpsisHeHue, «KoHpeHcaToOpHbI 3aBOj» Ha yjuie YexoBa, HeCylIui
MOTEHUMAIILHYIO BO3MOXXHOCTD 3apa>KEHUSI TMOKCUHAMU U IMOKCUHOMOAOOHBIMU
TOKCUKAaHTaMM, a Takxke 3aBoj] «Ypca-CepnyxoB» Ha MOCKOBCKOM IIOCCE.
[Tocnennee npeanpusTUE SIBISIETCS caMbiM KpynHbIM B Poccum npousBopurenem
MaTepUaIoB ISl TEMJIO- U 3BYKOU3OJSIUMU U, COOTBETCTBEHHO, MCTOYHUKOM
dopManibernga U OeH3anepeHa, KOHUEHTpauusi KOTOPbIX B MECTHOM BO3/yXe
NpPEeBbILIAET JIONyCTUMble HOpMbI. [lpennpusitue BkianbiBaeT okKojo 17% B
olliee Jes0 3arpsA3HEHUs] CEPIyXOBCKOM aTMOC(EpBbI, M yXKe ABaXK/bl
wtpacgoBanock PocnorpeOHanzopom 3a mnpesbiienne [IJIK  3arpssusrommx
BELLECTB — CTUPOJIA U (POPMATIbIETH/A.

Cepbe3HbIMM KMCTOYHMKAMHU BBIOPOCOB SIBISIIOTCS Takke Ko>KeBeHHbIN
3aBofi «Ipyn», Haxopsuuiics Ha [Iposerapckoi ynuue, 3aBop «MeTanaucT» Ha
ymuue JlyHayapckoro, mpou3BOASIIMI MPOAYKUMIO ISl aBUAKOCMUYECKOW U
BoeHHON TexHuku, PI'YII «75 Apcenan», Ha MOCKOBCKOM IIocce,
OCYLLECTBIISIIOLIMI KaNUTANBHBIA peMOHTa cucteM U kommuiekco [IBO,
PaIMOJIOKALMOHHBIX CTAHUMI U HA3€MHbIX Pao3anpocyukoB, «A3T» Ha ynule
[loneBoit — camblii  KPYNHbIM  MPOM3BOAMTENL B  HAIlE  CTpaHe
TOIJIMBOPA3JJaTOYHBIX KOJOHOK.

OpHUM U3 TakUX KPYMHBIX NPEANPUATHIl SBISETCS OUH U3 KPYMHEWIINX
NPOU3BOUTENIEN U MOCTABLIMKOB MaTepuanoB sl Ternon3oasauun — «URSA».C
2008r. naHHOE MpeanpusiTie Hayasno padboraTh B I'. CepnyXoB.

[To pacckazam cepnyxoBuueii, ¢ 2008 roga ot YPCbI Hauan ucxogutb
YKACHBIN 3amax, KOTOPbIM NPO3BajM 3alaxoM «OOJIrapKh» W «CTOPEBILIETO
yTiora». 1 aTo TOJIBKO ouynjaemMasi 4acTb, HEKOTOPBIE XMMUYECKHUE 3JIEMEHTDI
HEJb3sl 0CA3aTh, [P 3TOM OHM BJIMSIIOT HA 3KOJIOTUIO U 3[0POBbE. DMULIEHTPOM
yIrpo3bl 3[10POBLIO siBysieTcs npefnpustue «Y PCA», Ha KOTOPOM NEepUOIUYECKT
NPOKMCXOIWJIA YTEUYKA BPEAHbIX I 3[I0POBbs XMMHUUYECKMX BelecTB. Korjga no
3asBieHUI0 ckatener yia. lOOuneriHoil OblM NMPOM3BEAEHBI J1TA0OOPATOPHbBIE
UCTIBITAHUS TpOoO  BO3[yXa, TO TNPEBBILIEHUE TMPEACIBHO JIOMYyCTUMON
koHUeHTpaumn ([I[JK) onacHbIX BeElIECTB «MOTSHYJIO0» Ha BO30YyKJACHUE
a/IMAHUCTPATUBHOrO fena. [IpuumHON 3amaxa, BUTAIOLIETO B BO3[AYXE BOKPYT
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>KMIIBIX KBapTaJoOB, OKA3JIMCh CTUPOJ U popmanbaernn, a ux [IK npesbicnna
HOpMYy B 2,8-4.8 u 1,1-1,9 pa3a coorBeTcTBeHHO [1].

Hampm Obuto pemieHO NpOBECTM CBOM  MCCIEOBaHMS B 00JIaCTH
ONpEeNeJICeHNs]  3arpsi3HEHUsT  aTMOC(EpHOro  BO3[yXa W  HEraTMBHOMN
AHTPONOTeHHON Harpy3Ku Ha atMocdepy B CepryXOBCKOM paiioHe.

JIns1 OLIEHKM HEraTMBHOM HAarpy3Kv KCIIOJIb30BAJICS METOJ OMOMHAMKALUN
aTMocdepsbl — (PIYKTyUPYIOLast aCUMMETPUSI.

HeOosbime HeHanpaBieHHbIE (Cy4YaiHbIe) OTKJIOHEHUS OT IBYCTOPOHHEN
CAMMETPUM Y OPraHM3MOB WM KX YacTel (HampuMep, JIHUCTbEB Oepesbl)
Ha3bIBalOT uykTyupyrowen acummerpuen (Tabmuua 1, Tabnuua 2).

[IpoObl ObLM B3S9TBI C KpynHbIX ropopaoB, IIpuokcko-TeppacHoro
O6urocepHOro 3anoBeHUKa U KpaHux To4yek painoHa. C BocTtoka — c. Typoso, ¢
3anaja — r. [IporBuHo, ¢ ceBepa — n1. lllapanoBa Oxora u ¢ tora — a1. JIanpmmHO.

Taomuna 1
[Tokazanus 3arpsi3HeHKst aTMOC(EPHOro BO3yXa METOAOM (hJIYKTYUPYIOLLEH aCUMMETPUr

Mecto coopa 0opa3uos Koopaunatsi HNuTerpaabHbin bann
NOKa3aTejib AaCHMMETPUM | COCTOSIHUSI

r. CepnyxoB (IeHTp) 54°55'14.6"N

37°2426.0"E 0.053 4
r. CepnyxoB (3aBopt 54°56'52.3"N
YPCA) 37°24'30.2"E 0,049 3
r. O6oneHck 54°58'28.6"N

37°11'574"E 0,041 2
r. [IpoTBuHO 54°5121.7"N

37°11'11.0"E 0.043 2
. [lapanoBa Oxora 55°03'03.7"N

37°2845.6'E 0,034 !
c. Typoo 54°52'56.5"N

37°48'17.3"E 0.025 !
[Ipuokcko-TeppacHblit 54°54'44 1"N 0012 1
6rocepHbIil 3aN0BEIHUK 37°34'22 4"E ’

Hcxops n3 gaHHbIX TaOmMubl 1| MOXKHO ClIesIaTh BbIBOJbI:

o B OonbIIMHCTBE HACEJIEHHBIX MYHKTOB COCTOSIHUE ATMOC(EPHOro
Bo3ayXa B CepryXx0oBCKOM pailOHE HAXOAUTCS B MPEEIax HOPMBI;

. Hanmenbmmin  nokasarejb  aHTPOIIONEHHOIO  BO3JEWCTBUS — Ha
BO3MYLIHYIO cpeny B IIpnokcko-TeppacHOM 3anoBeIHUKE;

o HanOosnbmii mokasaresib 3arpsa3HeHusi aTMOcGepbl COOTBETCTBYET
r. CepryxoB B €ro LEHTpE.
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Ta6muua 2
CootBeTcTBUE 0ATIOB KaueCTBA CPefibl 3HAUEHUSIM KOI(P(PUIUEHTOB aCUMMETPUA

Bann cocrossausa

1 2 3 4 5

<0,04 0,04-0,044 0,045-0,049 0,05-0,54 >0,054

s =

- Knevmie 6o
i < g mpKK Cg
ST K ki

~  _Kleymenow
park KP

««««««««

Marsemos
Matveykoy

Leer Koapdpummenr Tynbamum

Tutchin

& 2
4 e %o,
¥ £
3 %)
4 e
| 2 &
R 0, Sources: Esri, HERE, Garmin, Intesmap, increment P Corp, GEBCO, USGS FAOFHPS, NRCAN, GeoBase IGN,
. 1 5 On. %, Kadaster NL, Ordnance Survey, Esri Japan, MET), Esri China (Hong Kong), (d) Opehtréetiap contributors, and the
& Lesnaya KN L/ GIS User Commurnity

Tenanan e reama

Kapra-cxema 3arpszHenust atmocepHoro Bo3gyxa CepryXoBCKOro paioHa,
ornpefielisieMble METOIOM (QIIyKTYUPYIOIIEN aCUMMETPUH.

JIureparypa
1. HaBbioBa A., Dkojormyeckue mnpobaembl CepnyxoBa u CepmyXxoBCKOro
paiiona. — Cepmnyxos, 2006 roj.
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A.T.T'nmyxos, Iucpanosa A.A.

CapaToBCKMii rOCYJApCTBEHHBIV TEXHUYECKUI YHUBEPCUTET
nmenu [0.A. INarapuna

MOHUTOPUHI TEPPUTOPUU IS SKOJOTMYECKON OIIEHKH
I'oPOACKHX 3EME/JIb

B npouecce npoeKTUpOBaHMS 31aHWII, COOPYXKEHMIA M WH(PACTPYKTYpbl ropopa
pa3pabaThIBAIOTCS. U BHEJPSIOTCS MEPONPUATHUS CHUXKEHUSI AHTPOIIOIEHHOIO BJIMSIHAS HA
OKpY>Karollyo cpefy. [IMHaMUKy 3TOro BJIMSIHUSL yCTAHABIIMBAIOT B IPOLECCE IKOJIOrMYECKOro
MOHUTOpPMHIAa TyTEM CO3/aHUsl KapTOrpauyeckoil OCHOBbI, Ha KOTOPYK HAHOCST
3a()MKCUPOBAHHbIE 3JIEMEHTbl. JTO [AET HAIJISJHYI0 WHTEPHPETAUUIO JUHAMUYECKHUX
MU3MEHEHUI1 3KOJIOTMUYECKUX (DAKTOPOB B MPOCTPAHCTBE U BO BPEMEHM.

KnroueBble caoBa: DKosoruyeckass 6€30MaCHOCTb, MOHUTOPUHI 3€MEJlb, IPUPOJIHbIE
npouecchl, UH(PPACTPYKTypa ropojia, aHTPONIOTE€HHbIE MPOLIECCHI, NOATOIUIEHUE, 3arpsi3HEHUE
XUMHAYECKVMU BELIECTBAMMU.

['ocymapcTBEHHBII MOHUTOPHMHI 3€MEJIb  OCYIIECTBISIET (hefepabHast
cily>k0a rocy/IapCTBEHHON pEruCcTpauum, Kajactpa u kaprorpaguu. MOHUTOPUHT
OOYCJIOBJIEH TEM, YTO YPOBEHb IKOJIOTMYECKHU JIOMYyCTUMOrO BO3JICVCTBUS Ha
36MJII0 B PsJi€ PErMOHOB CTpaHbl MpeBbllleH. Cepbe3Hyl0 OMacCHOCTb
NPEJCTABJSIIOT ~ 3al€YaTOHHOCTb  TOPOJICKMX  3€MeNlb, WX  MOATOIJICHHE
IPYHTOBBIMM BOJIaMU, 3arpsi3HEHUE XWMUYECKMMH BEIIECTBAMM, 3aXJamJIEeHUE
OTXOJIaMU MPOMU3BOJICTBA U NMOTPEOTIECHUS, LIYMOBOE U (PU3NYECKOE 3arpsi3HEHNE
cpenbl 00uTaHus XUTesen ropopa. [{aHHbIe, MOMyYEeHHbIE B XO/I€ MOHUTOPUHTA,
WCTIONIb3YIOTCS MPU MOArOTOBKE T'OCYJAPCTBEHHOrO (HALMOHAIBHOIO) JOKJIaa
[2] o cocTositHMM ¥ WuCNOJb30BaHUM 3eMelb B Poccuiickont Pepnepauuu u
WCTIONB3YIOTCSA Il MH(POPMALMOHHOTO O00€CneYeHusl JAECSTENbHOCTA OpPraHOB
FOCYJJAPCTBEHHOW BJIACTU, OPraHOB MECTHOIO CaMOYMPABJICHUS, FOPUIAYECKUX
JIL U TPaXK/IaH.

[IpupopgHble  mpouecChl, NPOUCXOASIIME BO  BPEMEHM,  SIBISIIOTCS
ciyyaiHbiMU. Hanmnuve u OTHOCUTENbHBbIE U3MEHEHUSI YMCIICHHOCTU >KUTEJIEN B
ropoic M, MNPUXOJAILIMECS HAa HUX 3[aHUsl, COOPY>KEHMs, aOCOJIIOTHas WU
OTHOCUTEJIbHAS JIJIMHA YJIML, UX OPUEHTAlUUsl B NMPOCTPAHCTBE, TPAHCIOPTHbIE
Pa3BA3KM, TUIOLIA[M 3aKPbIThIE aC(AIBTOM, TUIOLIAM MAPKOBBIX 30H U 3€JIEHBIX
HACa>K/ICHUI, MPEJACTABIISIIOT COOOW BEPOSITHOCTHOE IMPOCTPAHCTBO TOPOJICKOW
TeppuTopun. 3[IeCh NIEUCTBYET B3aUMHOE NPOHUKHOBEHUE AHTPOINOrE€HHbIX U
NPUPOJIHBIX MPOLECCOB U (PAaKTOPOB, KOTOpPbIE (hOPMUPYIOT COOTBETCTBYIOLIEE
CUHEPreTUYecKoe  MPOCTPAHCTBO. DTO  MPOCTPAHCTBO  MPUPOAHBIX WU
AHTPOINOIEHHBIX MPOLECCOB, HAKIIABIBASICh APYr Ha Jpyra, (opMUPYIOT cpeny
OOUTaHUSI TOPOJICKUX >KUTEJIEN: YEJIOBEKAa, JOMALUHUX U YJIUYHBIX >KUBOTHBIX
(korek, cobak, nrun). BzauMHoe NpOHUKHOBEHUE AHTPONOTEHHBIX U MPUPOJIHbIX
NPOLIECCOB 3aBUCUT, B TOM YHUCJIE, OT PACMOJIOXEHUSI (PYHKIMOHAIBHBIX 30H B
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ropoyie. Bce mpouecchl aHTPOMOreHHOTO BIIMSIHUAS HA MPUPOJHYIO CPEy MOXKHO
pa3nenuTh Ha ciefyroiue Buabl [1, 5]:

1. PaspyummrenbHOro (HECTPYKTHUBHOIO) OCO3HAHHOT'O n/nim
HEOCO3HAHHOTO JievicTBUd. [IpUBOASAT K yXy[AIIEHUIO KAYeCTBA CPebl OOUTAHUS
>KUBBIX OPTaHU3MOB 1, B TOM YHUCJIE, YEJIOBEKA.

2. CTaOWIM3UPYIOLIETO OCO3HAHHOTO JMIEUCTBUS C UEJIBKD OCTAHOBUTH
(MPMOCTAHOBUTB) HETATUBHBIN AHTPONOIEHHbIN MPOLECC PA3pPYLIEHUS] TPUPOIHON
Cpefpbl.

3. KOHCTPYKTMBHOTO OCO3HAHHOI'O JCHCTBUSI C LEJbIO MPEAOTBPATUTH
HETATUBHBIA AHTPOMNOTEHHbIA MNPOUECC Ppa3pyLIECHUs] NPUPOJHOW Cpebl WU
BOCCTAaHOBUTH MO3UTHUBHYIO €ro hopmy.

J171s1 mpoeKTUpOBaHusl OO BEKTOB FOPOJICKOTO CTPOUTEILCTBA U OOBEKTOB
MH(PPACTPYKTYpbl HEOOXOAUMO YCTAHABIMBATHL JIUHAMUKY 3aKOHOMEPHOCTEN
B3aMMHOI'O TNPOHWKHOBEHWS MPUPOAHBIX W AHTPOINOrEHHBIX MPOLECCOB. DTHU
3aKOHOMEPHOCTUA MOTYT U3MEHSITbCSl OT JIECTPYKTUBHBIX K CTAOUIU3UPYHOLIUM
npoueccaM U jasee K mnpoueccam, NpeJoTBPAIlAOIIUM pa3pylIeHUe MTPUPOIHON
cpenpl. Takyro cTpaTeruto MOHUTOPUHTA YOOHO OTCIIEXKUBATH IMyTEM CO3[aHUS
KapTorpaguyeckoil OCHOBbI, HA KOTOPYIO HAHOCST 3a(pUKCUPOBAHHBIE 3JIEMEHThI
akosiornyeckux gakrTopoB. Ilepexon kaprorpacdpuu Ha uudpoBbie MeTobl [3]
umm Ha reouHdgopMauuonuble cuctembl (I'MC) pacumpusl  BO3MOXKHOCTb
MPUMEHEHUs1 KpymHoOMaclTaOHbIX KapT B Bujae wudpoBbix (IIMM) wu
MaTteMaTudeckux mojesiern mectHoct (MMM). X ucnonb3yroT iiist 060011eHNsT
MIAHHBIX O 3arpsI3HEHUM OKPYXKAIOILIEH Cpefibl, aHANIN3a pa3HOOOPa3HbIX JAHHbIX U
BU3yanm3alu  pe3yibTatoB. Cucrema re03KOJOrMYECKOro  MOHUTOPUHIA
CKJIaJbIBaeTCs W3 HAOJIOJEHMWII 32 COCTOSTHUEM OT/EJIbHbIX KOMIIOHEHTOB U
KOMIIJIEKCOB MPUPOJIHON cpefibl B 1eJoM. Ero ocOGEHHOCTh COCTOUT B yueTe
CBs3€il MEXJy OTpaciieBbIMA 3BEHbSIMU CUCTEMbl B (PYHKUMOHAIBLHOM
MNOYMHEHUM T[E€OCUCTEMHOMY MOHWTOPUHIY J[IPYyTMX BUJOB HAOJIOACHUIA, YTO
00YCJIOBJIEHO CBOMCTBOM LIEJIOCTHOCTU cpefibl. [I[puMeHeHre reoakoI0rnyeckoro
MOHUTOPUHIa B KOMIUIEKCHOM BHJE BKJIIOYAET HEOOXOJUMOCTb MOHHUTOPUTH
NpUpoaHble 00pa3oBaHus: aTMOCGEpy, BOJbl OKEAHOB, JIMTOC(EPY U MOYBHI,
BOJIbI PEK U 03€p, 3€MJIU CYLLIU, U MECTa oOUTaHusl OMOThI. B KauecTBe npumepa
NPUBEJEM JIAHHBbIE T€03KOJIOTMYECKOTO0 MOHUTOPHUHIA TMOATOIJIEHUS] FOPOJICKUX
3emeJib (Tadu. 1, 2) 1 3arpsi3HeHUs] XMMUYECKUMU BellecTBaMu (TaoddI. 3).

[Tpouecc mopromnseHus: 3eMellb B HACEJEHHOM NYHKTE W NPWIErarolux
TEPPUTOPUSIX OTHOCHUTCSI K TNPUPOJHO-TEXHOTEHHbIM HETATUBHBIM SIBJIICHUSIM,
BJIMSIFOLLIMM Ha WHXKEHEPHO-CTPOUTENBHOE COCTOSIHME TOpPOACKMX 3eMenb. OH
3aKJIFOYAETCSl B TOBBILIEHWM YPOBHSI TPYHTOBBIX BOJI BbIIIE €r0 KPUTUYECKOMN
ryOuHbl 3aneranus [4, 5] (kak npaBuio, < 3 M. cM. Ta6. 1.).
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Taomuna 1

P €3yJIbTAaThl NOATOIVICHUS 3E€EMEJIb B HACCJICHHOM ITYHKTE U NPUWJICTAIOIUX TEPPUTOPUSX

Ne yyacTtka Y poBeHb 3aneranusi CreneHnb ITnomangs | Ilmomans
PYHTOBBIX BOJ| OIACHOCTH (ra) (%)
8.1; 8.2 5,1;4.3 Honyctumast 50 12,5
83;84 22,22 Cnabas 50 12,5
9.1;9.2;93:;94; 13.1 55;44;4,1;3,7;3,5 Honyctumast 125 31,25
13.3;14.2 1,8;1.7 OnacHas 50 12.5
13.2;13.4;14.1;14.3;14 .4 0,5;0,1;0,7;0; 0 YpesBbluaiiHas 125 31,25
Hroro 400 ra 100
Tabmuma 2
OueHoyHas 1IKana ONacCHOCTHU MOJITOIUIEHUSI TOPOICKUX 3EMEb
Ne YPpoBeHb IPYHTOBBIX BOJI, M CreneHb NOATOIICHUST
1 >3,1 JHonycrumasi
2 2,1-3.1 Cnabas
3 1,1-2,1 OnacHast
4 <1,1 YpespbluaiiHas
Taommma 3
OueHka 3arpsi3HeHus: TOPOJICKUX 3eMellb XUMUUECKUMU BellieCTBAMU
Ne Xumnyeckuit | Copepkanue ITokasarein Yposens /
y4dacTka 3JIEMEHT 3JIeMEHTAa B KOHUEHTpALMH, KaTeropusi 3arpsi3HeHus /
IOYBE,, MI/KT CIIK 3KOJIOrnYecKast 00CTaHOBKA
Al Hynk 68 0,67
Kagmuit 0,07
CauHer 12
A2 CauHer, 8 0,43 MuHumanbHbIi/
PTyTh 0,05 ponyctumast/
Menp 9 YJOBJIETBOPUTELHAS
A3 Menpb 6 0,58
Ko6GanbT 8
Huxkennb 9
A4 KobanbT 4 1,67
Hukennb 8
MbIIbSIK 19

3arps3HEHHbIE 3€MIIM COJEPXKAT XMMUYECKHME BEIIECTBA B KOJUYECTBAX
BbIlIE (DOHOBBIX WJIM YCTAHOBJIEHHbIX HOopMatuBamu [2, 4] (II[JK — mpepenbHO
NIOMYCTUMbIE KOJMYECTBA). B COOTBETCTBMM CO CTENEHBIO MX OMNACHOCTU K
3arpsI3HSIOLMM BEILIECTBAM OTHOCSIT COEJMHEHUs Tsikelsbix MertamioB (Pb, Hg,
Cd wm pp.), MbIIBIK, HEKOTOPBIE YIVIEBOAOPOAbI, OeH3(a)mupeH. AHanu3
3arps3HeHus 3eMelib (CM. Talj. 3) OCYWIECTBISIOT HAa OCHOBAaHUMM pacyéTa
cymmapHoro mnokaszarensi KoHueHTpauuid (CIIK) XuMuyeckux 37€MEHTOB,
HAaXO[SIMXCA B TMOYBE B aAHOMAJIBHBIX KOJMYECTBaX. VI3BECTHBI e€ro
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anpoOMPOBAHHBIE CBSI3M C TMOKaszaTeyasamu 370poBbsl Hacenenus [4]. CIIK
PacCUUTHIBAIOT 1O hopmyie.

CIIK = ZQ ~(n-1),
i i
rne, Ci— ¢akThyeckoe CcofepKaHue i-ro ajieMeHTta B mpobe, mr/kr; C, —
oHOBOE copepKaHKWe i-rO 2JIEMEHTA, MI/KT; [ — HOMEp 3arps3HSIOLIEro
BEILIECTBA; N — KOJIMYECTBO 3arPsI3HSIOLIMX BEILIECTB.

DKOJIOTUYECKYH) OMACHOCTh TOPOJICKOM CpEfibl YCTAHABIMBAIOT  MyTEM
NPOCTPAHCTBEHHON MHTEPNOJSIUMA (ANMpPOKCUMALM) 3HAYEHUI PUCKA, HE TOJIBLKO B
3aJaHHBIX TOYKAX TEPPUTOPUM, HO UM BO BpPEMEHU. MeETOMKa 3KOJOTrMYeCKOro
MOHUTOPUHIA C TMPUMEHEHUEM T€OMH(POPMALMOHHBIX TEXHOJOTUI W TNPUHLMIIOB
(hopMrpoOBaHKs MJIAHMPOBOYHOW CTPYKTYpPblI TOPOfia CTAHOBUTCSI HEOOXOIUMON B
ropojckoii akojorudeckor nomutuke [1, 5]. Mcnosb3oBaHue 3TUX MPUHLIMIIOB
NO3BOJIAIM  C(hOPMYJMPOBATH MNPUMEHEHUWE MEPONPUSITUII  HAMPABJICHHbIX HA
CHIDKEHME 3KOJIOTMYECKOTO PUCKa, HApuMep, st ropofa Boponexka [3]. AHamms
K€ 9THUX MEPONPUSITUIA JIAET BO3MOKHOCTb MX IMPUMEHEHUSI ISl MHBbIX TOPOJOB
Poccun.

e ®opMHUpOBaHUE TPAHCIIOPTHOM CETU HOBOTO TOPOfia WM PEKOHCTPYKIUS
CTapbIX TOpPOIOB C YYETOM MPOMYCKHOI CINOCOOHOCTH, KayecTBa JIOPOXKHOIo
MOKPBITHSI, CKOPOCTU [IBUXKEHUSI TPAHCHOPTHBLIX CPEACTB W TNPUMEHEHHSI HOBBIX
NEePCNEKTUBHBIX BUIOB CPEJICTB NMEPEIBUKEHNST B TOPOJICKUX YCIIOBUSIX .

e MopnepHuzauust TEXHOJIOTMUYECKUX NPOLIECCOB NpepUSITAIA
TEMJIOHEPTeTUKY B HAITPABJICHNH (COKPALLIEHUS) TPEKPALEHUS BPETHBIX BEIOPOCOB B
atmocdepy.

e CTpOUTENILCTBO BHETOPOJICKOI TEPPUTOPUM U BBIHOC 3a TPAHUILy TOpofja
MMPOMBIIIUIEHHBIX MPEANPUSTUN C MIOBBILIEHHON 3KOJIOTMYECKOW OMAaCHOCTHIO.

e [IpoekTpoBaHME 3KOJIOTMUECKOTO Kapkaca B HOBbIX TroOpofilax W
PEKOHCTPYKLMSI CUCTEM BHY TPUTOPOJCKOTO U IPUTOPOHOTO O3€JICHEHMS].
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O.I1. Iukanckas, E.®. Boaxocarosa, 1.0. Tuxonona
PXTY wm. [1.1.Menpeneena, r. Mocksa

INPUMEHEHUME JUXEHONHINKAIINU B ITPOI'PAMME
MOHUTOPHUHI'A OTBAJIOB BCKPLIIIHLIX ITOPO/

PaccmoTpena cTpykTypa mporpamMMbl 3KOJOMMYECKOO MOHUTOPHMHra B paiioHaX
no0ObIuM  yrasi. PekoMeHIOBaHO WCMONb30BaHME JAHHBIX JIMXCHOMHAMKALUMU JIsl OLIEHKHU
HEraTUBHOI'O BO3JIEMICTBUSI OTBAJIOB BCKPBILIHBIX mopof. [IpenyioskeHbl BUbl MHAMKATOPHBIX
3MUMUTHBIX JMIIANHUKOB ¥ METOOJIOTUSI OLEHKM 3arpsi3HeHNst aTMOC(hEPHOTO BO3/IyXa yepes
MHJIEKC YUCTOThI aTMOCEPHI.

KuntoueBble cj0Ba: JMXEHOMHAMKALMS, MOHUTOPUHT, JIMIIARHUKYU, WHAECKC YHMCTOTbI
aTMocepbl, OTBAJIbI.

Beicokne Temnbl pa3BUTUSI TOPHOAOOBIBAIOLLEH  MPOMBILIUIEHHOCTH
NPUBOAAT K YBEJIWYEHUIO HETaTMBHOTO BO3JEHCTBHAS TOPHONOOBIBAIOLIMX
NPEeANpUATU HAa COBPEMEHHOM 3Tane. IIpuopuTeTHBIMM 3KOJOrMYECKUMU
aCNeKTaMU HETaTUBHOI'O BO3JEHCTBUAS TOPHOAOOBIBAIOLIEH IMPOMBILIJIEHHOCTH
SIBJISIFOTCST BBIOPOCHI TBEP/BIX BEILECTB (MbUIM) B aTMOCEPY, O0IbIIME 00BEMBI
cOpoca CTOYHBIX BOJI B BOJHbIE OOBEKTBHI, OOpa30oBaHME M pa3MEILLECHUE
KPYNHOTOHHA>KHBIX OTXOJIOB (BCKPBILIHBIX U MYCTBIX MOPON).

OTBanbl TOPHBIX MNOPOJ, OTHOCATCS K WMCTOYHMKAM aAHTPONOTE€HHOTO
BO3JICICTBUS Ha OKPYXKAIOLLYID Cpelly, HE CBS3aHHbIM HEMOCPEJACTBEHHO C
NpOLIECCOM MI00bIYM TBEPABIX MOJIE3HbIX HWCKONaeMbix. B  oOpa3oBaBlIMXCs
NYCThIX OTBaJaX HaXOAUTCS OOJIbIIOE KOJIMYECTBO XMMUYECKUX 3IJEMEHTOB U
COEJIMHEHUI1, KOTOPbIe MOTYT TPaHC(OPMUPOBATLCS WU MUTPUPOBATHL HA COTHU
KUJIOMETPOB OT UCTOYHMKA 3arpsa3HeHus. Ha poct BbIOpOCOB nbu B aTMochepy
BJIUSIIOT KJIMMATUYECKWE W TOPHO-T€0JIOTUYECKHME YCJIOBMS, & TakKxXKe BbICOTa
OTBAJIOB, TOCKOJbKY, Hampumep, MPU CYXOM KOHTWUHEHTAJILHOM KJIMMATE,
OCOOEHHO MpU CUJIbHBIX BETPax CO3/[AIOTCS YCJOBUS [IJIsi MHTEHCU(PUKAUUU
NOCTYIUICHUS] B PU3EMHbIE CJIOM aTMOC(EPHI U IEpeMeleHrs] B HUX nblm [1].

J171s1 OLIEHKM HEraTUBHOT'O BO3JECHCTBUSI OTBAJIOB Ha OKPYXKAIOLIYIO Cpery
HEOOXOIMMO MPOBOINTH MOHUTOPUHIOBbIE HAO/IO[EHUS B paiiOHaxX pa3pabOTKH
MECTOPOK/EeHUI (pUCYHOK) [2]. sl TEXHOr€HHO HapyLIEHHbIX JIaHAWadgTOB
XapakTepHa HEMOJIHOUEHHOCTh OMOreoleHo3a — KOIrjla W3 HEero BbINAJaroT
Ba>KHEWILIME KOMIOHEHTbI, U OLICHUBATb COCTOSTHUE MPUXOUTCS MO MMEIOLIAMCS
B HaiMuuu npusHakam. Cpeau HUX Belyllee MeCTO, HECOMHEHHO, 3aHUMAaeT
PACTUTENBHOCTh KaK IJIABHBIN 3JIEMEHT KOMIIOHEHT JIaHAIagTOB (B TOM YUCTE U
AHTPOIOrEHHbIX ).
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buonorudyeckmnx
cucTem

BOAHbIX obbekToB

aTtMmocdepHoro

BO3/yXa, BKAloYas / AN

CHEXHbIW NOKPOB J \
CUCTEMA

MOHWUTOPWUHIA

CTpyKTypa cucTeMbl MPOU3BOJCTBEHHOIO 9KOJIOM'MYECKOI0 MOHUTOPUHIA Ha OTBajax
BCKPBILIHBIX OPOJIbI

BroMoHuTOpHHT nNpeanaraeTcsi OCYWECTBIATb C MCHOJIB30BAHUEM B
KAQYeCTBE  TECT-OOBEKTOB  —  JIMIIAWHUKOB  (JIMXEHOMOHUTOPUHI  WJIU
muxeHonHaukanys). Hanbonee 4yBCTBUTENbHA K 3arpS3HUTENSIM aTMOC(EPHOTO
BO3yXa SMM(UTHAS IKOJOTMYECKAs IPYIIA, YTO MO3BOJISET YaLE UCIOJIb30BATh
B 9KOJIOTMYECKOM MOHUTOPUHTE JIMIIANHUKY 3TOW TPYyMIIbI.

OCHOBHBIE TOJUIIOTAHTBI, KOTOPbIE MOTYT OKa3aTh OTPULATEIIBLHOE
BO3/ICICTBME HA JIMIIAVHUKKA — MBUIEBOE 3arpsi3HEHUE M (POHOBOE 3arpsi3HEHUE
aTMOC(EPHOrO BO3/1yXa, KOTOPOE OOBIYHO OLUEHUBAIOT MO HAUOO0JIEE TOKCUYHOMY
KOMIIOHEHTY — IMOKCU/ly cepbl. [Ipy 3TOM TMXEHOMOHUTOPUHT OCHOBBIBAETCS HA
KOJIMYECTBEHHBIX XAPAKTEPUCTUMKAX HAMOO0Jiee YyBCTBUTEJIBLHON K 3arps3HEHUIO
3KOJIOTMYECKON TPyMNIE - MA(PUTHBIM BUIAM B PaliOHE PACIIOJIOKEHNSI OTBAJIOB
BCKPBILIHBIX MOPO.

B kauvectBe pacrenus-popoduTa PEKOMEHAYETCS  KCMOJIb30BaTh
JNOMUHUPYIOIIYO TOPOY, CPENHEBO3PACTHYIO, CO CTAOMJILHOW KOPOM, yJOOHOMN
s u3MepeHuin — B ycioBusix HoBocuOupckoii obmactu 3to 6epe3a (Betula
spp.).

B To ke Bpemsi kopa OGepe3bl HEOJHOPOJHA - YYACTKU CO CTAOWIbHBIMU
NOKa3aTesIMA CTPYKTYPbI, IPUYPOUYEHHBIE, B OCHOBHOM, K KOMJIEBOW M HUXKHEN
YaCTU CTBOJIA, YEPEAYIOTCS C YYACTKAMU, MAJIIONPUTOHBIMHU 1711 TPOU3PACTaHUS
aNU(pUTHBIX JUIIAKHUKOB. [ToaTOMYy HEOOXOAMMO U3 OOJILIIOTO YKCJIa METOMK
JIMXEHOMETPUU BbIOpATh ONTUMAJILHYIO J1J1s1 JAHHOM [peBECHON moposibl [3].

C yyeToM pervoHalbHbIX OCOOEHHOCTEN PACTUTEIBLHOCTUM W XapaKTepa
NpEBECHON TOpPOfIbI-hopohUTa PEKOMEHYETCS UCNOIb30BATh MOAUUKALNIO
MHJIEKCA YUCTOThI aTMOC(EPDI, HE TPEOYIOLIYIO LIKAJIbl YyBCTBUTEILHOCTH:

130t

n
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rjae Q. - 3KOJIOTMYECKUI MHJIEKC OMPENICICHHOrO BUjia (MHIEKC TOKCU(OOHOCTH,
WJIU WHJIEKC aCCOLMUPOBAHHOCTH), f; - KOMOMHUPOBAHHBIN MMOKA3aTENIb TOKPBITUS
Y BCTPEYAEMOCTH, N - KOJIMYECTBO BUJIOB.

Inst ObICTPOV OLEHKM B CJIy4ae PE3KOr0 MOBBIEHUS KOHLECHTPALWA
NOJUTFOTAHTOB ~ PEKOMEHJIYETCSl  UCMOJb30BaTh IIKAITY BUTAIBHOCTU [l
UHUKATOPHBIX BUAOB (Evernia mesomorpha, Flavopunctelia soredica, Parmelia
sulcata) [4].

[Ipo6GHble  muOWIAAKKM It AOJTOBPEMEHHOTO  MOHUTOpPUHIa  C
UCMOJIb30BAHUEM MHJEKCA YUCTOThbI aTMoc(epbl U OLEHKU COCTOSTHUS
VHJUKATOPHBIX BUJIOB JIMIIAWHMKOB MO IIKaje BUTAIBHOCTU XKEJIATEJbHO
pacnoJiaraThb, OCHOBBIBAsICh Ha «PO3Yy BETPOB», C MOJBETPEHHOW CTOPOHBI.

MOHUTOPUHTOBBIE UCCIEOBAHNUSI C UCTIOJIL30BAHUEM JINXEHOMOHUTOPUHTA
MIAIOT BO3MOXKHOCThH TOCTPOEHUSI KapT T€OXMMHUYECKMX OpEeOJIOB U TOTOKOB
3arpsi3HEHMsI, a TakKe IMPOU3BOJUTL OLEHKY U JI0JTOBPEMEHHBIN IPOTrHO3
M3MEHEHUsI TEXHOTE€HHOM HAarpy3kKd Ha KOMIIOHEHTbI MPUPOJHON Cpefbl, T.K.
YXY/LLIEHWE COCTOSIHUSI MHAUKATOPHBIX SMU(UTHBIX JIMIIAWHUKOB TOBIUSIET B
LEJIOM Ha KOJIOTMYECKYH0 OOCTAaHOBKY MCCJIeIyeMOro permoHa.

[TomyyeHHble  pe3ynbTaTbl  MOXHO  OyJgeT  MCHOJb30BaTh IS
NPOTHO3UPOBAHNSI CPOKOB HEUTpaiu3alvu 3arps3HEHUI M BOCCTAHOBJICHUS
OMOJIOrMYECKON MPOIYKTUBHOCTU TEXHOTCHHBIX JaH A TOB.
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A.H. Eam3apbeBa

Y (pumckuil rocyjapCTBEHHbIM HEPTSIHOV TEXHUYECKUI YHUBEPCUTET

MOHUTOPHUHI' KAYECTBA BO/JbI 1 ITIOJACYET BOAHOI'O CJIEJA
NPEAITPUATUA TOPOOACKHUX OYUCTHLIX COOPYKEHUN
KAHAJ/IN3AIINN

B nanHOil paGoTe Obula paccMOTpeHa HEOOXOJMMOCTb MOHMTOPHMHIA KauyecTBa
noTpedssieMOil  HAaCeJIEHUeM BOJbl, a Tak>Ke HEOOXOJAUMOCTh MOJCYeTa U COKpalleHUs
BojlonoTpedsieHusi. [lpeacrapieHa MeTOAMKa pacuyeTa BOJHOrO ciiefla ObUl pacCuuTaH JJjisi
NpeanpUsITUs BOTOOYUCTKU U BOAOMOATOTOBKH.

KntoueBbie cnoBa: BoponoTpebsieHue, BO03a00p, KaHAIM3ALMOHHBIE OYUCTHbBIE
COOPY>KEHUSI, BOJHBIN Clef], roay0oi BOIHBIA CJefl, CEPbI BOAHbINA CJIEM, 3€JEHbII BOJHbIN
crief.

[IpoMbIIZIEHHOE pa3BUTHME PETMOHA B LEJOM, SBJSETCS TJIABHBIM
(pakTOPOM CIIOKMBILEVICS IKOJOTMYECKON OOCTAHOBKM. BOMHBIN cie; pernoHa
OTpaxkaeT 00bEM BOJIbl, 3aTPAYNBAEMbIN NPY MPOU3BOJICTBE PA3JIMYHBIX TOBAPOB
WM OKa3aHmu ycayr. BopgHblil ciiefy MOXET ObITh PACCUYMTAH HE TOJBKO [JIst
NPEANPUSITHS, HO Y MHIMBUAY AIBHO J1JIs KaXKJI0T0 YeJI0BeKa.

[To panabiM BO3 exerogHo B Mupe WH3-3a HHA3KOTO KavyecTBa BOJbI
YMUPAET OKOJIO MATH MWJIJIMOHOB YEJIOBEK, a MH(PEKIMOHHAs 3a00JIEBAEMOCTb
HACEJICHUs, CBSI3aHHAsi C BOJIOCHAOXXEHUEM, JOCTUTAET MITUCOT MUJIJIMOHOB
cay4daeB 3a roj]. KauecTBo noTpedasieMoi BOJIbl B pa3BUTBIX CTPAHAX HANPSIMYIO
3aBUCUT OT MOIIHOCTEM W TEXHUYECKOW OCHAIIEHHOCTU MPEANPUATUI
BOJIONOJArOTOBKM M BOJOOYMUCTKM. [lpy  MHOrOKpaTHOM  yBEJIMYEHUU
BOJIONOTPEOIEHNSI  HACEJIEHUs, B  TOPOJCKMX  OYMCTHBIX  COOPY>KEHUN
HAOJTIOIAeTCSl HEXBAaTKa MPOMYCKHOW CIOCOOHOCTM W 3arpsi3HEHHbIE CTOKHU
NOMAJA0T B BOJHbIE OOBEKTHI, TOITOMY NMPU MOHUTOPUHIE€ KA4ye€CTBA CTOYHBIX
BOJI CTOUT YJIEJSATH BHUMAHUE BOJJHOMY CJIE[y HACEJICHUS U MPEANPUSITUNA.

Boponorpeburesin B rOpojcKMX paiiOHax — KOMMEpPYECKME U
OOLLIECTBEHHbIE OOBEKTBI, TAKME KAaK MPABUTEJbLCTBEHHBIE 3[]aHUSI U LIKOJbI, a
TAKXKE >KUJIbLbl MHOTOKBAPTUPHBIX U YACTHBIX JOMOB.

MOHUTOPUHT KayecTBa U KOJIMYECTBA MOTPEONSIEMON HACEIEHUEM BOJbI
HEOOXOAMM i1l HAXOXK/JAEHUSI BOJHOIO CJIEfla TMPUMEHSJIaCh B Pa3JIMYHbIX
00JIACTAX, CBSI3AHHBIX C TMPSIMBIM UM KOCBEHHBIM MCIIOJIb30BAHUEM BOJIbI
yenoBekoM.  Illlupokoe  pacmpocTpaHeHMe — METOAMKA  MOJy4Yuia B
CEJIbCKOXO3SIICTBEHHOM [JIEATEIbHOCTU WM IHUILIEBOM IPOMBILUIEHHOCTA — B
OTpacsix ¢ HanboJiee BHICOKUM 3HAYEHUEM BOJHOTO ciefia [1].

BooHwtil caeo npeonpuamusn 600004UCMKU U B000ONO0020MOBKU

Cranuyy  ouuctku  ctouyHbix  Bojg (KOC) wrpatoT BakKHYIO poOJib
B FOPOJICKOM KPYTOBOPOTE BOJIbI B 3ALATE MPUHUMAIOLIAX BOJ] OT HEOUMILIEHHBIX
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cOpocoB. OHAKO TMPOLECChl OYMCTKM CTOYHBIX BOJI TAaKXe BIUSAIOT Ha
OKPY>KAIOLLYIO Cpefy.

OpHa u3 cambIX MOMYJSIPHBIX METOMOJIOTUI, MCIOJIB3YETCS sl OLEHKU
NOTEHUMAJILHOTO BO3JEVCTBUS HAa OKPYKAIOLIYIO CpPefy, BbI3BAHHOIO PadOTOM
OYKMCTHBIX KAHAIM3AUMOHHBIX COOPYKEHUI — OLEHKA XU3HEHHOTO LUKJIA.

OueHka XKM3HEHHOTO LMKJIa— 3TO CTaHAapTuM3upoBaHHbli meton (ISO
14040 —14044:2006], koTOpbIil KCMONBL3YETCS JIsi OLEHKU BO3JCHCTBUS Ha
OKPYXKaIOIIYI0 Cpefly B IIMPOKOM MANa30He, YUYUTbIBAs TANbl CTPOUTENHLCTBA,
IKCIUIyaTaLMU U IEMOHTAXKa NPENPUSTUS.

[ToHsiTE BOHOTO cliefia MPOJyKTa WM Tpoliecca ObLIO BBEJIEHO BIEPBbIE
B 2003 r., 3TO WUHAMKATOP MNOTPEOJIEHUS] BOJbI, COCTOSIIMX W3 Tpex
KOMIIOHEHTOB:

— «3€JIEHOr0» BOJIHOIO CJlefjla — OTHOCUTCI K OOBEMY MOTPEOIEHUs
JOXKJIEBOM BOJIbI;
— «roIy00ro» BOJHOIO CJiefja — OTHOCUTCSI K OO0BEMY MOTpPeOseHus

MPECHOM BOJIbI M3 HA3EMHBIX U MOJI3EMHbBIX UCTOYHUKOB;

— «Ceporo» BOJIHOIO CJela OTHOCUTCSI K OOBEMY MPOM3BOAMMON 3a
rpsI3HEHHOM BOJbI [1].

OOwee ypaBHeHME [JIsi pacueTa BOJHOIO Clefa MPEACTABILIET COOOW
00BEM BOJIbI, MOTPEOIIAEMON B TEYEHUE ONPEETEHHOr0 NEPUOA BpEMEHH [2].:

WF = WFpue + WFgreen + WFgrey, (D
rne WF,,.—rony6oii BOgHbIi ciiefl,
WE...—3eneHbIi BOJHbIN CJIe,
WF..,—cepblil BOgHBbIi ciief.

TI'onyboii eoonwiii caeo (WF.,.)

B BOJOOYMCTHBIX COOpPYXKEHMSIX TOJIyOO¥ BOAHBIA CJIE[ oOpa3yeTrcs 3a
CYET BOJbI, KOTOpPAsi MCIAPSETCS BO BPEMsSI OYMCTKMA CTOYHBIX BOJ, W BOJbI,
UCMONB3YEMON  JUIsI  BCEX MPOLECCOB  BOJIOMOANOTOBKU:  MCHOJIbL30BAaHUE
XUMUYECKUX COEMHEHU, TMOTPEOJICHNE 3HEPruu, YIPABICHUE OTXOJaMHU,
TPaHCIOPTUPOBKA BOJIbI, 00pab0OTKa OCa/IKa CTOYHBIX BOJ.

Hanpumep, ncnonb3oBaHre XUMUYECKHUX BEIIECTB U MOTPEOJICHUE IHEPTUA
NIOJDKHO YUHUTBIBATHCSA TOJYObIM BOJHBIM CJIEJIOM MPU OYMCTKE BOJ, TaK KaK BO
BpeMsl MPOU3BOJICTBA XMMUKATOB M T€HEpaUUM SHEPrUM Obula 3aTpayeHa BOJA
[2].

3eaenwlit caed 800ubuL caed (WF.,.,)

B OObLIYHBIX OYMCTHBLIX CTAHUUSX BOJAbLI 3€JICHbIII BOJHLIA CJeJ] He
paccMaTpuBaeTCd, TMOTOMY 4YTO TMPOLECChl OYUCTKMA CTOYHBIX BOJI HE
NOJPa3yMEBAIOT UCMAPEHUE BOJIbI U3 MOYBbI WM OOBEAMHEHNUE MOYBEHHON BOJIbI
C OUYHUILEHHOW BOJIOMN.

Ceputii 800HbulL c1e0 (WF,,)

CyliecTByeT MOAXOJ, CYUWTAIOLIMI, 4YTO CEPbIM BOJHBIA  CJIEH—
MUHUMAJIbHBII OOBEM BOJIbI, HEOOXOAMMBIN I pa30aBiieHUs KOHLEHTpPaUUu
3arpsi3HAIOIIMX BEUWIECTB B CTOYHOW BOJIE /10 MAaKCMMAJIBHO Pa3pelICHHON
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KOHLICHTPALMK 3arpsi3HSIOIMX BEIIECTB, JTOMYCTUMOM [jisi cOpoca B BOJHBIE
0O0BEKTHI [2].

YpaBHeHHE ceporo BOJHOTO CJeja OCHOBAHO HAa MACCOBOM OajaHce
3arpsI3HSIOLIMX BELIECTB:

Qe ) (Ce(p)_ Cmax(p))

WFgrey = max |WFqey(p) = )
cm&'{(p)_ cnat(p)
rae Q. —pacxop CTOUHBIX BOJ, MY/C,
C.,— KOHLEHTpaLMsl 3arpsi3HSIIOIIETO BEeIECTBA B CTOYHBIX BOJaX, KI/M’;
Cop— MAKCUMAJIbHAS IOMYCTUMAs KOHUEHTPALUS 3arPSI3HUTEIS, KI/M’;
C.p— €CTECTBEHHAs! KOHLECHTPALUMs 3arps3HSIOLIEro BELIECTBA B NPUHMMAIOLLIEM BOJIOEME
KI/M?;

[TockonbKYy MHOTHE 3arpsi3HUTEINIM CYLIECTBYIOT B COpOCE CTOYHBIX BOJI,
CEpbIl BOJHBINA CJEN PACCUUATBHIBAETCS OTHEIBHO Il KAXKAOrO U3 COEIVMHEHUN.
BapuanT 6e3 OUMCTKM CTOYHBIX BOJI MOApa3yMeBaeT TOJNbKO pacueT WEFgrey
npeanosarasi, YT0 KOHLUEHTPALMS 3arpsA3HSIOIUMX BELWECTB B CTOYHBIX BOJAX,
NOCTYNAKIIMX HA OYKUCTHBIE COOPYXEHUs, Pa30aBiIsAeTCSd ONPECIICHHbIM
KOJIMYECTBO BOJIbI UISl JOCTV>KEHUSI TPEIEITBHO IONYCTAUMOM KOHLIEHTPALWH.

[Ipn ymeHblleHMM BORONOTPEOJIEHUSI HacejeHust OyjaeT 3amedyeHa
NOJIOXKUTENbHASl JIMHAMUKA YMEHBIICHHWS BOJHOTO CJiefla, U COOTBETCTBEHHO,
yJY4IIEHUs Ka4yeCTBa MPUPOJHBIX BOJ. [IBa BO3MOXHBIX NOJAX0AA K COXPAHEHUIO
KAyeCTBa BOJIHBIX PECYPCOB-YYET BOAONMOTPEOJICHUS B MPOLIECCE CTPOUTETLCTBA
M  TPOCBEUICHHE TPaXJaH O LEHHOCTM  UCIHOJb30BaHUS  BOJAbl U
aHeprocoepexenus [3]. OCBEJOMIIEHHOCTb TpaxjaH OO0 OrpaHMYEHHOCTSIX
BOJIHBIX U 3HEPreTUYECKUX PECYPCOB — 3TO 3(P(PEKTUBHBIN MOAXO, KOTOPbIA
CIIElyeT MOOLPSITh.

JIureparypa

1. Water footprint network [DnexkTponHblili pecypc]— Pexxum pocrynma. — URL:
https://waterfootprint.org/en/ (nata oopaienus 26.10.2019).

2. S. Morera, Ll.Corominas, M.Poch, M.M.Aldaya, J.Comas. Water footprint
assessment in wastewater treatment plants// Journal of Cleaner Production (112)— 2016.— P.
4741 —4748

3. Lelby VM, Burke ME. Energy efficiency best practices for North American
drinking water utilities. [DnekTpoHHsblii pecypc]- Pexum poctyma. — URL:  http://
www.waterrf.org/Pages/Projects.aspx 7PID%4223 (nara obpawenus 21.10.2019).
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JI.LH. KoctbiieBa', A.B. Camconor:, K.K. Kynaukor:, I0.A. Kyapsimos:

'IIHMUN BBC (Muno6oponsl Poccun),
‘BYHII BBC «BoeHHO-BO3yIIIHAs akajieMust UM. ipocpeccopa
H.E. XKykosckoro n I0.A. I'arapuna», r. Bopone:xx

3AJAYU SKOJOTNYECKOI'O MOHUTOPHUHT A
TEXHOTI'EHHO OITACHBIX OB BbEKTOB
BOEHHOU JEATEJIBHOCTU

B cratbe paccMOTpeHbl OCHOBHbIE 33/laud  3KOJOTMYECKOrO0  MOHMTOPUHIA
CJIOXKUBILIENCS OOCTAHOBKU IPU BO3/ICVICTBUU HA OKPY2KAOLLYIO CPEAY TEXHOIEHHO ONAaCHbIX
O0BEKTOB B BOWCKAX.

Kitouesble ciioBa: 9KOJOrMYECKUNI MOHUTOPUHI, OMNACHbIA OOBEKT, Ype3BblYaiHasi
CUTYalWsl, KOHTPOJIb, HAOJIIO[ICHUE .

B pesysbraTre 3KOJOrMYECKMX HArPy30K, BbI3bIBAEMBIX Pa3JIMYHbIMU
BUJIAMUA BO3JCHCTBUII HA OKPYKAIOUIYKD Cpely [EATENbHOCTH TEXHOTCHHO
ONAaCHBLIX OOBEKTOB, MOXKET BO3HMKATL CJIOXKHAS 3KOJIOrMYeckass OOCTAHOBKA,
BJIMSIIOIIAST HA OOErOTOBHOCTH BOWCK, COCTOSITHUE 3[I0POBbSI BOEHHOCHY KAIMX W1
HACEJIEHUS] >KWIbIX TOPOJIKOB M, B KOHEYHOM cYeTe, Ha 3(PPEeKTUBHOCTH
BBINIOJIHEHUST OOEBBIX 33/lad, KAK B MUPHOE, TaK U B BOEHHOE Bpems. Bce aro
O0O0YCJIOBIIMBAET MOCTAHOBKY CPAaBHUTENIBHO HOBOW 33/]aydl B MHOTOCTOPOHHEN
YIPABJICHYECKON [IEATENBHOCT KOMAHAUPOB M IITA00OB MO TOATOTOBKE U
NPUHATUIO PELLICHUI, OpraHn3aluy MEPONPUITUI U KOHTPOJIKO HEJOMYLIEHUS] WA
CHUXKEHHUS 9IKOJOrmyeckoro ymepoa. OgHUM W3 ONpEeAeNsiolMX YCIOBUN
OCYILIECTBJICHHS] ITOTO HAMPABJICHUS CSATEILHOCTU SIBJISIETCS 3HAHWE BO3MOIKHOMN
WJIHA CJIOXKUBILEVCS 3KOJIOTMYECKON OOCTAHOBKH B PalilOHE BOEHHOI'O OOBEKTA.

[Tom OLEHKON 3KOJOrMYecKO OOCTAaHOBKM TOHMMAETCS COBOKYIMHOCTh
MEPOINPUSATHI, HATIPABJIICHHBIX HA BBISIBJIEHUE KOJMYECTBEHHBIX M KAYECTBEHHBIX
XapaKTEPUCTUK 3arpsi3HEHUS OKPYKAOLIEH Cpefbl B MO3WLMOHHOM PpaiiOHe
COEIMHEHUI M YaCTEN U OLEHKY MX 3KOJIOTMYECKOW OMACHOCTH JJIsl AEATEJIbHOCTH
JIMYHOI'O COCTABA U 3[I0POBbs HaceseHus . [ maBHas 3ajaya OUEHKU 3KOJIOTMYECKON
00CTaHOBKHM COCTOMT B OINPEJEICHUN BIIMSIHUS HEOIArONMPUATHBIX IKOJOTMYECKUX
MOCJIENICTBUI HA 00ECIOCOOHOCTh JIMYHOTO cocTana [1].

Llenbio OLIEHKM 3KOJIOTMYECKOW OOCTAHOBKU SIBJISIETCSI OOecreueHue
CBOEBPEMEHHOT0 U 3(P(PEKTUBHOrO NPHUHATUSL MEP SKOJOTMYECKOW 3alUThI B
COEJIMHEHMSIX M YACTSIX, 4 TAKXKE CHWXKEHUS BO3MOXHBIX IITPA(HbIX CAHKLMIA 32
HapYILIEHUE MPAaBWJI OXPaHbl OKpYyxXKarouei cpefibl. OCHOBHbIMUA OOBEKTAMU MPU
OLIEHKE 3KOJIOTMYECKONM OOCTAHOBKHU SIBIISIFOTCSI aTMOC(EPHBIN BO3[YX, BOJIHBIE
UCTOYHMKK, TnouBa. OuUeHKa  3KOJOTMYECKONM  OOCTAaHOBKM  MPOBOAMTCS
NEPUONYECKH B TIPOLIECCE MMOBCEJHEBHOM JIEATEIILHOCTU BOVICK Y BO BHEIIAHOBOM
NOpSKE TMpPU BO3HMKHOBEHUM aBapuii M KATaCTpo(d €CTECTBEHHOTO U
AHTPOIOr€HHOT'O MTPOUCXOKCHHUS [2].

57



MeTtoaunueckoe o0ecneyeHrne MEETCSI B OTHOCUTEIILHO 3aBEPLLIEHHOM BUJIE
JUISL YCJIOBUI XUMUYECKOTO 3arpsi3HEHMs BO3[yXa U BOJHBIX UCTOYHMKOB. OleHKa
NOCJIEICTBAN 3arpsi3HEHUI CBOJIUTCS, MO CYTH, K KOHTPOIIIO, T.€. NMPUOOPHBIM
V3MEPEHUSIM MTAPAaMETPOB U CPABHEHUIO UX C HOPMATUBHBIMUA TPEOOBAHUSIMU.

B npouecce oneHMBaHHS 3KOJIOrMYECKON OOCTAHOBKM BBISBIISIFOTCSI BCE
MOTEHIMAJILHO OIaCHble OOBEKTbl B MECTax [MUCIOKAIMM BOWHCKMX YacTell,
OTKY/Ia MOTYT HENMOCPEJCTBEHHO PAaCHpPOCTPAHSATHCS WHTPENUEHTHI 3arps3HEHUS
BO3yXa U BOAbl. OCHOBHBIE BBISBIISIEMbIE MOKA3aTENNA MOTEHIMAIBLHO OMACHBIX
00BEKTOB: MECTOHAXOXK/IEHUE, XapaKTep MPOU3BOJICTBA, BBIOpOca B aTMocepy U
cOpoca B BOJHbIE WCTOYHWKHM, BHUJIbl 3arps3HSIONIMX BEIIECTB, WX Macca,
VHTEHCUBHOCTD Y MPOJIOJIKUATEIBHOCTh BLIOPOCOB (COPOCOB).

[TapannenbHO OCcylmIeCTBIIETCA COOP M aHANIM3 CTATUCTUYECKUX JJAHHBIX IO
METEO0OCTAHOBKE: HaMOOJiee BEPOSITHOE HAMPABIEHUE U CKOPOCTH MPU3EMHOTO
BETpA MO MeECSlaM TOfia, CTENEeHb BEPTUKAIBHOW YCTOMYMBOCTU MPU3EMHOTO
BO3/yXa, XapaKTEPUCTHUKA OCAJIKOB, TEMIIEPATYypa BO3/lyXa U BOJbl B UCTOYHUKAX.
[To maHHBIM TaKO#M OLEHKM ONPEACISIOT HAMX YN BAPUAHT [JIs1 SKOJIOTMYECKUX
3arps3HeHMii. AHAIU3 pelibepa MECTHOCTU 3aKJIFOYAETCS B OLUECHKE €ro BIMUSHUS
Ha pacrpOCTPaHEHNUE UHTPEIMEHTOB 3arPsI3HEHUST BO3[yXa U BOJIHbIX UCTOYHUKOB,
7€ OCYLIECTBIISIFOTCS] BOJI03a00Pbl BOEHHBIX OOBEKTOB.

BoisiBneHue, oleHKa M KOHTPOJIb 3KOJOTMYECKON OOCTAHOBKU BEYTCS C
MOMOILBIO CUCTEMBI 3KOJIOTMYECKOTO MOHUTOPUHTA.

['ocynapcTBEHHBII MOHMTOPHMHI OKPY>KarOLEN cpefbl (rocyapCTBEHHbIN
3KOJIOTMYECKMI ~ MOHUTOPHMHI)  OCYIIECTBISIETCS B~ COOTBETCTBUU  C
3aKoHOAATENLCTBOM Poccuiickoit ®eniepauun U 3aKOHOAATEILCTBOM CYyOBEKTOB
Poccuiickoit ®epepauun B LEJIX HAOMIOAEHUSI 32 COCTOSIHUEM OKPY>Karolen
cpeibl, B TOM UYHCJE 32 COCTOSHMEM OKPYXKarollel Ccpefabl B pafloHax
PACMOJIOKEHNST UCTOYHUKOB aHTPONOTE€HHOIO BO3JIEVICTBUSI U BO3[EVCTBUEM 3THUX
MCTOYHUKOB Ha OKPYXAamIlIyl Cpely, a TakKXkKe B LeJlsaX oOecreyeHust
MOTPEOHOCTEN TOCYIAPCTBA, IOPUANYECKUX W (PU3UYECKUX JIMI, B JOCTOBEPHOM
vHpopMalyK, HEOOXOAUMOW [l TNPEAoTBpallleHuss W (WIM) YMEHBLIEHUS
HEOJIArONPUSITHLIX MOCJIECTBUI N3MEHEHUSI COCTOSIHUASI OKPY>KAtOILEeH Cpefbl.

[Topsinok npenocTaByieHns: UHPOPMALMA O COCTOSIHUM OKPYIKAIOLLIEN CPefibl
PETYMPYETCS 3aKOHOJATEILCTBOM. JKOJOTMYECKAA MOHUTOPHUHI MPEACTABIISIET
COOON KOMIIJIEKC BBIMIOJIHSIEMbIX [0 HAy4YHO OOOCHOBAaHHbIM MpOrpaMMam
HaOJIIOJICHUI, OLIEHOK, IMPOTHO30B W pa3padaThIBa€MbIX Ha WX OCHOBE
PEKOMEHJIALMIA W BAPUAHTOB YIPABJICHUYECKMX PpELICHUN, HEOOXOIUMBbIX U
JIOCTATOYHBIX [IJIs1 OOECNEUEHNsI YIIPABJICHNUS] COCTOSIHUEM OKPYXKaIOILIEN CpeNbl U
3KOJIOTMYECKOM 0€30MaCHOCTH.

Bce BHgbl MOHWTOPMHIOB BKJIFOYAIOT TPU OCHOBHbIE (DYHKIIWWU:
HaOJIIOJICHUE 3a COCTOSIHUEM OKpPY>Karolllel Cpefbl; OLEHKa M IPOrHO3 €€
coctosiHusi. HaOmopeHue (ciexxeHue) cocTouT B cOope wuHpopmauuu 00
MCTOYHUKAX AHTPOIOTEHHBIX BO3JCUCTBUI, O PEAKIMU OKPYKAKOIIEN CPefbl Ha
NICICTBAE 3TUX WCTOYHUKOB, O COCTOSIHUM 3[I0POBbSI U >KU3HEAEATEJILHOCTH
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HaceneHusi. OuUeHKa TPEeAnojaracT BbIABICHWE TPEX TPyNN  CBEJICHUI:
OIpENICJIEHNE BO3MOXHOrO yIiepda OT aHTPONOTeHHbIX W €CTECTBEHHBIX
(pbakTOpOB BO3JEHCTBHS HAa OKPYKAIOLIYI0 Cpey; ONPEACNICHUE MPUPOIAHBIX
PE3EPBOB i1 MCHOJIb30BAHMSI MX B MHTEpPECAX 4YEJIOBEKA; OIPEJCIICHUE
ONTUMAJIBHBIX CIIOCOOOB YEJIOBEYECKOM JIEATELHOCTH KaK C 3KOJIOTMYECKHX ,, TAK
Y C 9KOHOMHMYECKMX No3uuuii. [TporHo3 mpeanosiaraet BbISIBJEHUE ONTUMAJIbHBIX
CcnocoOO0B Uil MPUHSTUAS MEp MpeceyeHus: (Il yCTPAHEHWs] MPUYMH U YCJIOBUM
BO3MOXKHbBIX HETATUBHBIX U3MEHEHUI B OKPY>KAIOLLIEN PUPOHON CPEJIE).

DKOJIOTMYECKUI MOHUTOPVHI B BOECHHOW OOJIACTM TPEACTABISAET COOOM
CUCTEMY JI0JITOCPOYHBIX HAONIOJIEHUI, KOHTPOJIS, OLIEHKU W TPOrHO3a COCTOSIHUS
OKPY>KAOUIEN MPUPOAHON CPEflbl B pAiOHE pa3MELLIEHUSI BOEHHOI'O OOBEKTA.

OCHOBHbIMM 3a1la4aMHM  3KOJIOTMYECKOTO MOHMTOPMHIA B BOEHHOHN cdepe
SIBJISTFOTCSI:

— CBOEBPEMEHHOE OOHApy>KeHMe (PakTOB MOArOTOBKM, HAYAJIA BO3JIEHCTBUIA
NPOTUMBHAKA HA TPUPOJHYIO CpPEeAy B BOCHHBIX LEJSIX W aHAIW3 BO3MOXKHBIX
MOCTEACTBUN;

— OILIEHKA 3KOJIOTMYECKOW OOCTAHOBKM M NPOTHO3MPOBAHME COCTOSHUS
OKPY>KaroLLIeV PUPOJHON CPEIbI B paiOHAX JJUCIIOKALY BOVICK;

— OOHapyXeHWe, PerucTpagys WCTOYHMKOB 3KOJOIMYECKUX HArpy30Kk,
HAXOJALLMXCS B TMPEAE/iax PadiOHOB [UCJIOKALMA BOWCK M HENOCPENCTBEHHOWM
OJIM30CTH OT HUX;

—  YCTaHOBJICHME  MAacCIITA0OB M  MHTEHCUMBHOCTM  3KOJIOTMYECKU
HEOJIarONpUsITHBIX M ONACHBIX (PAKTOPOB B TPEMIENAX PAiOHOB JIMCIOKALMA U B
NIEPBYIO OYEPENb HA OOBEKTAX BOVICK;

— OLIEHKA yuiep6a 60eroTOBHOCTH MM 00€CIIOCOOHOCTH BOVICK B Pe3yJbTaTe
BO3JIEVICTBUS HEOJIArONPUSATHBIX 3KOJIOTMYECKUX (DaKTOPOB;

— KOHTPOJIb 32 COCTOSTHUEM 3/I0POBbsi BOCHHOCITY KAILX 1 YJIEHOB UX CEMEN.

Takum 00pa3om, 3KOJIOTMYECKUI MOHUTOPUHT SIBIISIETCS KOMIUIEKCHBIM
MEPONpUATUEM MO cOOpy, OOOOUWIEHWIO, W3YYEHHIO [aHHbIX O COCTOSIHUM
NPUPOAHON Cpefibl 1 OOCTAaHOBKM B PaliOHE B3pblBa WM aBapuu. B kommiekce
MEPONPUATUI 3aUTbl HACEJNECHUS U OOBEKTOB HAPOJHOTO XO34MCTBA OT
MOCJIEICTBUI YPE3BbIYANHBIX CUTYyalUMi BayKHOE MECTO 3aHUMAIOT BbISBIICHUE U
OLICHKA PaMaLOHHON, XUMMYECKOMN, CAHUTAPHO-3MUIEMUOJIOTUYECKOM,
MEJIMLIMHCKOM, WHXXEHEPHOM M TOXApPHOW OOCTAaHOBKM, KaXfas W3 KOTOPbIX
SIBJIIETCS  BayKHEHMILIEll COCTAaBHOM 4YacTblO OOIEi OLGHKM OOCTaHOBKMH,
CKJIQJbIBAIOLLIENCS B YCJIOBUAX UPE3BbIYANHbIX CUTYaLUI.

JIureparypa
1. BoeHHast aKosorust: y4yeOHMK /ISl BBICIIMX BOEHHbIX Yy4eOHbIX 3aBepenuii / M.II.
Aiipapos, B.H. Anexcees, A.B. Bynaparun u ap. M.: M3patensctBo «Pycb-CB», 2000. 360 c.

2. MactpiokoB b. C. Be3onacHoCTb B Upe3BblYalHbIX CUTYyaUUsIX: YYEOHUK [IJIsl CTY/I.
BbICLI. y4eO. 3aBefieHuil. 2-e u3fl., crep. M.: Akanemusi, 2003. 336 ¢
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E.10. /Iucepman, B.H. I'pynckmuii, B.A. KoiecHukos,
E.A. Cumakuna, T.B. KonbkoBa

Poccuiickuin xumMmnko-texHojorndeckuin yausepeuret uM. [1.M1. Meunpeneesa

OYUCTKA I'A30BbIX BBIGPOCOB
OT OKCHUAOB YIVIEPOJA (II) 1 A3OTA (II),
CAXKUN HA M/Pr. Zr..Ce...O0.,,I'TE M - Pd, Pt, Ru

CunresupoBanbl o6pazupl M/Ce,,.Zr, .Pr,O,, e M — Pt, Pd, Ru. Xapakrepuzayuro
KaTajqu3aTOpOB  MPOBOAWIA  METOAAMHM  PEHTreHO(a30BOr0  aHaiu3a, MNPOCBEUMBAIOLLECH
3JIEKTPOHHON MUKPOCKOIUM, Fa30BOi XpoMaTorpacgun 1 TepMuueckoro aHanmusa. Karamszaropbl
001a/1at0T BbICOKOI aKTUBHOCTHIO B peakuusix okucaenus: CO, CO+NO u 1oxxuranus caxu.

KIIIO‘-IeBbIe CJIOBa: JUOKCHUJ uepuﬂ, OUYMCTKA I'a30BbIX BbleOCOB, KaTajm3

3ajauen 9KOJIOTUYECKOTO KaTajms3a ABIISIETCSA pa3paboTka
BBICOKO3(P(PEKTUBHBIX METOMIOB OYMCTKM IPOMBILIJIEHHBIX BbIOPOCOB, 4YTO
OOYCJIOBJIEHO  IOCTOSIHHbIM ~ Y>KECTOYEHMEM HOPM  3MMCCUM  OCHOBHBIX
TOKCUKAHTOB: OKCHJIOB YIJIEPOJA W a30Ta, YIJEBOOPOAOB, CAaXW U T.JI.,
SABISIOIMXCS  MPOAYKTAMM HEMOJHOIO CrOpPaHvs TOIUIMBA B Pa3jIMYHbBIX
TETMIOHEPTETUYECKUX YCTPOWCTBAX. HaunGonee NEPCIEKTUBHbBIM,
TEXHOJIOTMYHBIM M 3KOHOMHYECKM BbIFOJHBIM METOJAOM OYWCTKHU SBJISIETCS
NpUMEHEHUE KaTaiu3aTopoB. B opurmHanbHOW K NATEHTHOW JMTEpaType
00JIbILIOE BHAMAHUE yAEIAETCA CUHTE3Y pmroopuTOnOROOHBIX
MHOTOKOMITOHEHTHBIX LEPUICOfIEp>KAIlMX TBEP/BLIX PACTBOPOB, KOTOPbLIE MOTYT
UCNOJIb30BAaThCSl KaK KaTalu3aTopbl, U Kak HocuTeau. Heobxomumo Takke
OTMETUTb, YTO TMPUMEHEHHE B KAyeCTBE HOCUTEJer NJIaTUHOUJIOB
Uepuiicofiep>Kalllux COEMHEHUI CMOCOOCTBYET AUCIEPIUPOBAHUIO METAIIIOB,
YTO TIO3BOJISIET MPEIOTBPATUTHL arjJiOMEpaui0 METAUIMYECKUX YacTwll B
NpoLECCe IKCIUTyaTaluy KaTaanu3aTopoB, KOTOPasi COMPOBOXK/IAETCSI CHUXKEHUEM
KaTaJIMTUIECKOM akTUBHOCTH [1,2].

Lenpto  pgaHHOM  pabOTBI  SBJSIOCH  CHUHTE€3 W WCCJEIOBAaHUE
KaTanuTuyeckux coiicts M/Pr, Zr,,Ce,..0,, rme M — Pd, Pt, Ru B nmpoueccax
perokcukanuu CO (II), NO(II) u goskuranust Caxku.

CuHTE3 HAHOKPUCTALNIMYECKOro TBepaoro pactBopa Pr,Zr,.Ce,.O. Ha
OCHOBE KPUCTANIMYECKOW PELIETKM JAWOKCHJA LEPUST  NMPOBOJWIA METOJOM
COOCaXJIEHNSI MAIIOPACTBOPUMBIX COECAMHEHUN C MOCIEAYIOLIMM TEPMOJIM30M [3].
Hanecenne 1mIaTMHOMJOB MPOBOAWJIM METOAOM NponuTku. B  KkauecTse
MPEIECTBEHHUKOB UCMOb30Banu auetuinanetoHatsl Ru, Pt, Pd. OOpaszen
npokanmiBanu Ha Bo3ayxe npu 300°C B Teuenme 2 4. [lammapueBblie u
pyTeHUEBbIE OOpa3lbl BOCCTAHABIMBAIM B TOTOKE a30TO-BOJIOPOAHON CMECHU
(H/N. = 3) npu 500°C B Teuenue 4 4 [4], mmatnHoBbIe - ipy Temnepartype 400°C
B TeyeHue 2 4 [5]. MUKpOCTPYKTYypy KaTaau3aTOpPOB MCCJEJOBAIM METOIOM
MIPOCBEYMBAIOLIEN  BJIEKTPOHHON MHMKpockommu (II9M) Ha siekTpoHHOM
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mukpockone Carl Zeiss LEO (I'epmanusi) npu yckopsitomiem Hanpsokenuu 100
kB. ®a30Bblii cocTaB 00pa3LOB WCCIEJOBAIM METOOM PEHTTEHOBCKON
mappakuun  Ha  ycraHoBke D2 PHASER  (Bruker, [I'epmanmsa) c
mMoHoxpoMaTnueckum CuKa-m3nyuenuem B untepBasie 20 = 20-80° ¢ marom
0,05°. Hna wupeHTMdUKaumM ¢a30BOro COCTaBa MKCMOJIB30BAIA KAapTOTEKY
JCPDS. YpenbHyt0 NOBEPXHOCTH TOJYYEHHBIX MAaTE€pUAIIOB OMNMpPEAENSAIN Ha
anamuzatope  NOVA  1200e (Quantachrome, CIIA). Karanutuyeckyo
AKTUBHOCTb TOJIyYEHHBbIX 00pa3uoB B peakuuu okuciienns CO wuccrenoBanm
NpPOTOYHBIM MeTOOM. MojfiesibHasi ra30Basi CMeCh UMesa CJEAYIOLIUA COCTaB
(00.%.): okcup yraepopa (II) — 4; kucaopopn — 8; a30T — Gananc nmpu 0ObEMHON
ckopoctu razoBorn cMecu 3600 wu. H3MmMepeHue KOHUEHTpauuii OKCHfa
yraepopa(ll) u kucnopona npoBouiar Ha razoBom xpomarorpage Chrom-5.

Jnst uccnenoBanusl KaTaAIMTUYECKUX CBOMCTB 00pa3uoB B peakuuu CO +
NO wucnonb3oBamm MNpOTOYHBIA MeTOoA. MojenbHasi rasoBass CMECh HUMeNa
caepyroumin coctas (00.%.): okenp yraepopa (II) — 0,2; okeup azora (II) — 0,2;
a3oT — OanaHc. [Ins m3mepeHusi KoHUeHTpauui okeuja yriuepopaa (II) m okcupa
azora (II) ucnonw3oBamum razoanamm3zatop KACKAJL - H. Hccneposanus
NpoBOAWIIM NpU OO0OBEeMHOI ckopocTh rasopor cmecu 60000 y'. M3yuyenue
KaTAJIMTUYECKOW AKTMBHOCTM OKMCJIEHHS CaXXU IMPOBOAWIA Ha TEPMUYECKOM
anammzatope STD Q600 (TA Instruments, CIIIA). B kauyecTBe MOJeNbLHOrO
maTepuasia ucnosib3oBamu caxy (Aldrich, 98%), ypenbHass MOBEPXHOCTb
KoTOpo# coctasisna 115 m/r. Mccnenyembiii oOpasen, cmemmBamm (90% macc.)
¢ HaBeckonn caxu (10% wmacc.) (Tak Ha3bIBA€MbIM «CJaObIii KOHTAKT»).
TepMuuecknid aHanu3 MPOBOAWIM B moToke Bo3ayxa (100 mu/muH), mpu 3TOM
CKOpOCTh HarpeBa coctasisia 5°C/muH. B KadecTBe Mepbl KaTaauTUYECKOMN
aKTUBHOCTH CUHTE3UPOBAHHBIX KaTaJIM3aTOPOB MCIIOJIb30BAJIN
xapakrepuctuueckue temneparypol: T., T., T.., KoTopble onpepensna Ha
OCHOBAaHMM KpMBOW ¢ depeHimanbHo-ckanupyromein kanopumerpun ([J1CK).
3nauenna T.. m T.. COOTBETCTBYIOT HYJEBOM BEJIMYMHE TEMNJIOBOrO IOTOKA,
onpenessiemonn no kpusor [ICK. Makcumym Ha nosyyenHoit kpuson [CK
COOTBETCTBYET TEMIEPATYPE HAaMOOIbIIEN CKOPOCTH oKuUceHust caxu (T..).

CornacHO NpPOBEJEHHBIM MCCJENOBAHUSIM (PAa30BOr0 COCTaBa 0Opa3Lbl
UMEIOT  (PJIFOOPUTONOAOOHYIO  CTPYKTYpy. OTCyTCTBME  MAaKCHMYMOB,
XapaKTEpPHbIX 11 OKCUJAOB LMPKOHUSI M Mpa3eofiMma, BXOMSIIMX B COCTaB
MaTepuala, yKas3blBaeT Ha (pOPMMPOBAHME TBEPAOrO PacTBOPA 3aMEILECHMS HA
OCHOBE  KPUCTAJUIMYECKOW  peleTku  jauokcupga — uepus.  [lapamerp
KPUCTAJLINYECKOIl PeleTKH KaTaiu3aTopos coctapisieT 5.418A + 0.00854, uro
OJM3KO K mapaMmeTpy auokcupa uepus (5 A11A). s paccMaTpuBaemMon
CUCTEMBI pa3sMep KPHUCTAJUIMTOB, PACCUMATAHHBIA MO ypaBHeHHIO CensikoBa —
[lepepa, cocraBnsieT 8 HM. OOpa3upl UMET [JOCTATOYHO BBICOKYIO
NOBEPXHOCTH 80-82 M/T.

HccnepoBanne npouecca okuciaeHns: CO B NMPUCYTCTBUMA CUHTE3WPOBAHHBIX
KATaaM3aTOPOB TMOKA3AI0 HAJIMYME BBICOKOM KATaJUTUYECKOW aKTUBHOCTHU. B
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3aBUCUMOCTHA OT TPUPOAbl HAHECEHHOTO MeTaia (MpU yCJIOBMM OfMHAKOBOI'O
COJIEP>KAHUSI aKTMBHOTO KOMITOHEHTA) KATAJIMTUYECKAas aKTUBHOCTH M3MEHSIETCS B
pany: Pt > Pd > Ru. Tak, Temneparypa 50%-Horo okuciaenus Jjisi IUIATHHOBOIO
kaTtanusaropa cocrasisier 42°C, nns nasaguesoro — 77 °C, pyia pytenueBoro — 112
°C (tabn. 1). M3BectHo, yro B peakuym okucieHns CO HanOolsiee aKTUBHBI
najuiagueBble  cucteMbl. OHAKO B JJAHHOM CJIydae IUIATWHOBBIA KaTaJIM3aTop
NPOSIBIISIET 3HAYUTENILHO OOJNBLIYIO KATAIUTUYECKYIO AKTMBHOCTH MO CPAaBHEHHUIO C
NaJJIa¥eBON U PYyTEHUEBOIN CUCTEMON.

HccnepoBanme kunHetnku peakgpn  CO  + NO B mpucytcrBum
CUHTE3UMPOBAHHBIX KaTAJIM3aTOPOB MOKA3aJI0, YTO 00pa3Libl MPOSIBIISIIOT OCTATOYHO
BBICOKYHO KaTAJIMTUYECKYH0 aKTMBHOCTb. Tak>ke Kak u i peakuuu okucyenus: CO,
HauOOoJIee AKTUBHBLIMU SIBJISIFOTCS TJIATMHOBbIE KAaTaIU3aTOPbl, HAMMEHEE AKTUBHBIMU
— PpyTEHUEBbIC, YTO MPOTUBOPEUYUT W3BECTHOWM 3aBUCUMOCTH AKTUBHOCTU
IUVIATUHOBBIX METAJUIOB B JIJAHHOM TPOLECCE, COIMIACHO KOTOPOW HAuOOJIbILast
aKTHUBHOCTb HAOJIIOJIAETCSl Y PYyTEHUsl, HauMeHbllasi — y namiaausi. [lo-Bupumomy,
HaOTIO]aeMOe OTKJIOHEHHUE OT 3aKOHOMEPHOCTEN OOYCIJIOBJIEHO TEM, UTO B MPOLECCE
NOJTyYEeHUs] KaTajlu3aTOpOB MNPOTEKAeT B3aUMOJCVICTBUE  METAJUI-HOCUTENbL. B
npolecce MPOTEKAIOIIMX TBEpAO(a3HbIX B3aUMOJCWCTBUIT W UCHEPrUPOBAHUS
HAHECEHHBIX KOMIIOHEHTOB C NoBepxHOCTbIO Hocutens Ce.,.Zr.,.Pr.O. obpasyrorcs
MOBEPXHOCTHbIE OKCHIHbIE coeuHenust Thna —Pt-O-Ce- u —Pd-O-Ce.

Tadbmuna 1
Karanutnyeckue cBOMCTBAa CUHTE3MPOBAHHBIX 00Pa3LIOB
KaranuszaTtop Oxucaenue CO CO +NO

o 3600 y ® 60000 y-

Temneparypa 50% | Temneparypa Temnepatypa Temnepatypa

KOHBEPCUU 100% 50% 100%
KOHBEPCUN KOHBEPCUN KOHBEPCUN

1.10,5% Pt 51 76 83 110
2.| 1% Pt 42 58 90 115
3.| 2% Pt 33 61 125 130
4.105 % Pd 86 160 159 165
5.1 1% Pd 84 138 162 173
6. 2% Pd 77 130 168 185
7.10,5 % Ru 115 197 190 236
8.1 1% Ru 112 172 213 267
9.12%Ru 101 164 223 279

Ha xpuBbix konwBepcum NO [ IUIATMHOBBIX  KaTaJlW3aTOPOB

npucyTcTByeT xapaktepHoe miato. Hus 0,5 % Pt nepermd6 ormevaercs B
obsactu Temnepatyp 60°C, pist 2% Pt — 110°C, yto cBsi3aHO ¢ 0Opa3oBaHUEM
N.O, koTopeIil 00pa3yeTcsl NpM HU3KUAX TEMIIEpATypax BCJEACTBUE NMPOTEKAHUS
peakuuy no Mmexauusmy JleHrmropa-XuHilenbBya
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I nannagueBbIX M pyTEHUEBBIX 00pa3L0B Takasi OCOOEHHOCTb OTCYTCTBYET
B CBSI3U C AKTMBHOCTBIO KaTaIM3aTopa B peakuyn pasnoxenns N.O, 4To npuBoguT
K MCUYE3HOBEHMIO nepernda Ha KpuBoy Kousepcun NO.

Karammmnueckass akTMBHOCTb M0 OKHMCIIEHWIO CAaXKM OINPEJENSUIaCh IMpU
noMoiy wuccaefgosanus rewe3uca Kpuson [ICK, momydyeHHON npu HarpeBaHumn
CMECH MOPOLIKA KaTaIu3aTopa U Caxku (Tadn.2).

ComocraBneHre  KaTaUTUYECKOM aKTMBHOCTM OOpa3LOB  IMOKA3alo, 4YTO
aKTMBHOCTb KaTaJan3aToOpoB Bo3pacTaeT B pspy: Ru > Pt > Pd. AktuBHOCTB
KATaJIM3aTOPOB B TMPOLECCE OKKCIEHUs CaXKW OMNPEMENSieTCs] B OCHOBHOM MPUPOJOi
HAHECEHHOT'O KOMITOHEHTA U CJ1a00 3aBUCHUT OT KOJIMYECTBA HAHECEHHOTO KOMITOHEHTA.

TakuM 00pa3oM, NMPOBEJACHHbIE MCCJAEOBAHUS MOKA3aIM NEPCHEKTUBHOCTD
UCNoNb30BaHusl Karam3aropoB M/Ce,.Zr,.Pr,O., tne M — Pt, Pd, Ru B npouecce
KaTaJIMTUYECKOW OUYMCTKHU ra30BbIX BbIOpocoB oT CO, NO u caxu.

Tabmuma 2
XapakTepucTiuueckue TemnepaTtypbl okuciaeHus caxu na M/Ce,,.Zr, . Pr, O,, rne M —
Pt, Pd, Ru
Karanuzarop XapakTepuCTUUECKUE TEMNEPATYPbl OKUCIEHUS CaXK1
Ha karanuzatopax M/Ce,.Zr,.Pr, O,, e M — Pt, Pd, Ru
T.. T.. Toon
Ce,.Zr,,Pr, 0, 535 605 660
0,5 % Pt 368 493 580
1% Pt 368 494 596
2% Pt 362 488 591
0,5 % Pd 403 527 617
1% Pd 401 521 612
2% Pd 406 521 608
0,5 % Ru 359 465 536
1 % Ru 357 456 535
2 % Ru 336 461 540
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E.A. llymai, [I.E. UBanos:, E.1.Tuxomuposa

'CapaTOBCKNI IOCY/IaPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
nmenu ["arapuna [0.A.
:CapaTOBCKHI1 HAYyYHO-UCCJIEIOBATELCKUAN NHCTUTYT CEJIbCKOW TUTUEHDI

PA3PABOTKA HOBBIX METOIOB BbICTPOI OHEHKH
TOKCUYHOCTHU KOMIIOHEHTOB OKPY2KAIOHIEN CPENDI ITPU
BUOMOHUTPUHI'E OITACHBIX ITPOMbBIIIJIEHHBIX OB BEKTOB

B pabote npepcTaBieHbl pe3ybTaTbl COBEPLIEHCTBOBAHUS OMOMOHUTOPHUHIA ONACHBIX
NPOMBILIJIEHHBIX OOBEKTOB C HCIOJIb30BAHUEM Pa3padOTaHHON CUCTEMbI 3KCIPECC-METOMOB
OLIEHKM KOMIUIEKCHOM TOKCMYHOCTM OOBEKTOB OKpy»Karouei cpefbl. Onucanbl METOIUKU
ONpefiesieHUss TOKCUYHOCTM [0 W3MEHEHUIO [IBUTaTeJbHOM AaKTUBHOCTM fAaHUil U
uepuofadHuil MpU MOBLILIEHHON TEMNEpaType MCCIEyeMOil Cpefbl, KOTOPbIE MO3BOJISIOT
CYLLIECTBEHHO COKPATUTb 3KOHOMUYECKUE U BPEMEHHbIE 3aTpPaThl HA 9KOTOKCUKOJIOIrMYECKUE
UCCIIEI0OBAHUS.

KntoueBble crnoBa: OMOMOHMTOPUHI, OMOTECTUPOBAHME, TECT-OOBEKTHI, 3KCIPECC-
METO/Ibl, TOKCUYHOCTD, OMACHBII TPOMBILLIEHHbII OOBEKT.

CucreMa OMOMOHUTOPUHTA AOMOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB
NPUPOJHON CPEbl SBJSIETCS OJHWM W3 KJIHOYEBBIX 3JIEMEHTOB B CHUCTEME
o0ecrnieyeHus IKOJOTMYECKON O€30MaCHOCTH HAa TEPPUTOPUSX, MOJABEP>KEHHBIX
BO3JIEICTBUIO OMACHBIX MPOMBILUICHHBIX OOBEKTOB.

Kommieke OMoIornyecknx UCCaeOBaHui 3TOW CUCTEMbI 3KOJIOTUYECKOTO
MOHUTOPUHIA BKJIFOYAET 3KOTOKCUKOJIOTMYECKUI MOHUTOPUHI, B pPaMKax
KOTOPOrO MPOBOJASATCS MCCJEIOBAHUS TOKCUYHOCTU KOMIIOHEHTOB MNPUPOIHON
Cpebl METOlaMKi OMOTECTUPOBAHUSI HA TECT-O0BEKTAaX, OTHOCSIIUXCS K Pa3HbIM
CUCTEMATUYECKUM rpynnam (KJIeTOUHbIE KYJbTypbl, MUKPOOPIaHU3MbI, HU3LINE
pacteHusi, O€CMO3BOHOYHbIE >KMBOTHbBIC); WMCCJIEOBAaHUS TE€HOTOKCUYHOCTH U
MYTareHHOCTU 3arpsi3HEHHbIX KOMIIOHEHTOB MPUPOHON cpefibl (FeHEeTUYECKUi
MOHUTOPUHT).

UccnepoBanus BbimosgHeHbl B nepuop ¢ 2007-2018 rr. Ha Oase
naboparopum  OMOMOHUTOpUHra W  OuorectupoBanus PbBY T'ocHUN
npombiuienHon — akosnorun  ('ocHUMW  DHII, r. Caparos), HOLI
«ITpombiuuiennas skonorus» CI'TY wmmenm ['arapuna I0.A. (r. Caparos), a
TaK>Ke TIpU BbIMOJHEHUWU TIOJIEBbIX UCCaeloBaHuil Ha Tepputopun C33
Banakosckoit ADC.

WccnenoBanus POBOJIAIIN c UCIOJIb30BAHUEM CJIey FOLUX
OOILLIENPUHATHIX B OMOMOHUTOPUHIE METOIMK [1-5], a TakKe ¢ MCHOJIb30BaHUEM
Ppa3pabOTaHHbIX HAMU U YTBEPXKJIEHHbIX METO/IUK [6-9].

Hamu Ob11 paccMOTpPEH ONBIT MPUMEHEHUSI METOJIOB OMOTECTUPOBAHUS B
MOHWTOPUHIE OMACHBbIX MPOMBIIIJIEHHBIX OOBEKTOB, WX MPEUMYIECTBA,
HEJIOCTATKW W TEPCHEKTUBbI TNPUMEHEHWSI, YTO TMO3BOJMJIO OOOCHOBATH
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HEOOXOIMMOCTb Pa3pabOTKA M UCCIEAOBAHUSI CHUCTEMbI 3KCIPECC-METOJOB
OMOTECTUPOBAHNSI OOBEKTOB OKPYIKAIOLIEN CPENIbI.

W3 n3BECTHBIX CIOCOOOB OLEHKU TOKCUYHOCTH BOJHBIX CPEJl, OCHOBAHHBIX
HAa BBDKMBAEMOCTH Y U3YYECHUH MOBEJCHYECKON peakuyn padykoB Daphnia magna
Straus [10-12], HepmocTaTkaMy SIBISIFOTCA HU3KAas 4YYBCTBUTEJIBLHOCTH W
JUIATENBLHOCTh onpefesicHns. VimeeTr MecTo TakKe 3JIEeMEHT HEOJHO3HAYHOCTHU
pPE3yNbTATOB ONPEEIEHUSI, BbI3BAHHBI HAJIOKEHUEM Ha TNOBECHUE NadHUi
cpady JBYX (PakTOpPOB: OCBEIIECHHOCTH, KOTOpasi, B OOILIEM Cly4dae, MOXKET
BIIMATH KaK TMOJIOXKUTEIBHO, TaK U OTPUUATENIBHO HA JIBUTATEJIbHYIO0 aKTUBHOCTh
0E€CNO3BOHOYHBIX M TOKCHYHOCTH, KOTOpPasi, B CBOIO OYEPENb, CIOCOOHA KakK
NOBBbIIATH, TAaK W T[OHWXKATh [BUTATENIbHYIO aKTUBHOCTL JadpHuin. K
HEJIOCTaTKaM CJIEAYET OTHECTU U OCOOEHHOCTH KCIOJIb3YEMOIO YCTPOWCTBA JJIsl
peructpauuu dortorakcuca y Daphnia magna.

Ha ocHoBe TaHHBIX aHanM3a ObUIA ONpeeSICHbl MPUOPUTETHI COOCTBEHHbBIX
VICCJIE[IOBAHUI, BBISIBJIEHA HEOOXOIMMOCTb COKpALEHUSI BPEMEHHBIX 3aTpar,
3HAYEHMS BBIOOPA TECT-O0BEKTOB B 3aBUCUMOCTHU OT OOBEKTA 3arpsA3HEHUS.

brin pazpadoran «Cnocob6 OuoTecTupoBaHusl MPOO BOAbLI U YCTPOWCTBO
JUII €ro OCYUIECTBJICHUS» W TMOJYYEHO CBUJIETEILCTBO HAa MU300peTeHue No
2409813. Cnoco® mNO3BOJISIET CYILIECTBEHHO TMOBBICUTh YYBCTBUTEJILHOCTD
METO/Ia U JIOCTOBEPHOCTH MOJyYaeMbIX PE3YJIbTATOB MPU COKPAILLIEHUM BPEMEHU
NpoBeJeHNsT aHanu3a. IDTOT 3(@eKT JocTuraeTcs Osarogapsi CpaBHUTEIbHON
OLICHKE  OPUEHTMPOBOYHO-UCCIEJOBATENbCKON  AKTUBHOCTM U JJUHAMUKH
CHUXKEHUSI aKTUBHOCTHU aHUIA, TPEIBAPUTENILHO BbIIEP>KAHHBIX B TECTUPYEMOM
M KOHTPOJILHOM pPacTBOpax COOTBETCTBEHHO. [lJIs1 COKpallleHusi BpPEMEHU
OMOTECTUPOBAHMS U MOBBILIEHUSI YYBCTBUTEJILHOCTHA METO/IA MEpe]] MPOBEICHUEM
OLICHKM AaKTUBHOCTU Ma(HUU BbIACPXKUBAIOT B TECTUPYEMOM U KOHTPOJIBHOM
pacTBOpax COOTBETCTBEHHO B T€UeHME | yaca MiIroC-MUHYC 5 MUH B T€pMOCTATe
¢ Temneparypon 35°C mmoc-munyc 0,5°C. B kauecTBe KOHTPOJBLHOIO pacTBOpa
MOZKET HCIOJIb30BAaTbCd HENTpajibHas BOfHAs cpefa (KyJbTUBAUMOHHAS WJIU
OTCTOSIHHAs1 BOJIOITPOBO/IHAS BO/IA).

st MmojJHON peaiv3auuu  BO3MOXKHOCTEW MpefjiaraeMoro crocooda
OMOTECTUPOBAHMS pa3padOTAaHO YCTPOWCTBO sl OMOTECTUPOBAaHMS TPOO BOJIbI B
Ja00PATOPHBIX U MOJIEBBIX YCIOBUSIX, ONMCAHHOE B TOM K€ ITATEHTE.

[Ipepnaraempiii  cmoco®  AOMYCKaeT TakXke MPOCTYH BU3YaJbHYHO
pEerucTpalyio JBMXKEHHUS JadHUil C WUCHOJIb30BAHUEM [IAHHOTO YCTPOWICTBA.
Tokcnueckue BEUIeCTBA TECTUPYEMOM MPOObl BOAbI OKA3bIBAIOT BIMSHUAE Ha
JIBUTATEJIbHYI0 AKTUMBHOCTb [aHUi, YTO TMPUBOJUT K €€ JOCTOBEPHOMY
W3MEHEHUIO (YMEHBLIEHUIO UM yBeandyeHuto). CTeneHb U3MEHEHUs] OEHUBAETCS
110 PaA3HOCTU YKCIIA NIEPECEYEHUN JTMHUN (TPAaHUL, KBAIpATOB) B €JUHULYY BPEMEHU
U1l TECTUPYEMOM M KOHTPOJIbHOM Mp006. OJHOBPEMEHHO OLEHUBAETCS CKOPOCTh
U3MEHEHUSI CKOPOCTHU [IBUXKEHUSI NaHUM BO BpPEMEHU (JJMHAMUKA CHUKEHMS
aKTUBHOCTH).
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beum Takke paspaboTaHbl YCTPOMCTBa, OOJIErYarolUMe IPOBEJEHUE
3KCNPECC-METOIOB  OMOTECTUPOBAHUS: «YCTPOWCTBO [IJIsl 9KCIPECC-OLUEHKU
KayeCTBa MPUPOJHBIX CPe» U «Y CTPOUCTBO /1JIs1 KOMIUIEKCHOM OLEHKU KayeCcTBa
NPUPOHBIX CPe», KOTOPOE MOMOTaeT MPOBOJIUTH PETUCTPALMIO KOHUEHTPALUU
MH(py30puil, W3MEPEHWE WHTEHCUBHOCTM  OMOJIIOMMHECLEHUMA  OakTepuil,
PETUCTPALIMIO BPEMEHHON 3aBUCUMOCTU TOABUKHOCTU CYCNEH3UMM TOJIOBBIX
KJIETOK MJIEKOTMUTAOIINX .

IIpencraBnenHble pa3pabOTKU ObLIM BBINOJHEHbI Ha 0ase jJabopaTopumn
onomonuropunra u onorectuposanus PbY «'ocHUMWIOHII» n nogreepxaeHbI
nateHramu P®d.

[Ipu npoBefeHUr OMOJOrMYECKOrO MOHUTOPHMHIA PaillOHA PaCHOJIOKEHUS
banakosckonn ADC ¢ meropamu OMOTECTUPOBAHMSI OUEHUBAIACH TOKCUYHOCTh
npoO BOJIbI, BOIHOW BBITSKKM JJOHHBIX OTJIOXKEHWII U3 BOJIOEMA-OXJIAIUTENS U
AKBATOPUM BOJOXPAHWJIMILA, BOJHOM BBITSKKM TpOO0 TMOYBbI U3 30HBI
BO3MOXKHOT'O BIIMSIHUSI aTOMHOM cTaHuuu [12].

DKOTOKCUKOJIOTUYECKUI aHAU3 MpOoO MPOBOAWIICS HA HECKOJLKUX TECT-
00BEKTaX, OTHOCSIIMXCA K Pa3HbIM CUCTEMATUYECKUM TpYMIaM >KUBbIX
opranu3moB (OakTepun, MH(QY30pUU, BOJOPOCIH, HU3IIME PaKOOOpa3HbIE) C
UCINOJIb30BAHUEM AaTTECTOBAHHBIX W pa3paboTaHHbIX Hamu MeTofoB. OcTpoe
TOKCUYECKOE JIEICTBUE MPOO ONPEesioch MO OLEHKE CMEPTHOCTU JadpHUi U
uepuofadHuii, MO0 PErucTpalyy pa3juyuil ONTUYECKOW MIIOTHOCTU BOJOPOCIIU
XJIOpeJia U W3MEHEeHUI0 (IyopecUeHIMd BOJOPOCIEed, MO ONpEeesIeHUI0
XEeMOTaKCUYECKON peakuud WH(QY30pur, MO W3MEHEHHUIO WHTEHCUBHOCTU
ouomoMuHecueHun 6aktepuii. Beero 3a Bpems HaoOmonenust ¢ 2007 ropa ObL10
MpoaHaIu3UuPOBAHO OKOJI0 576 pob (U3 Hux 360 npo6 nouswl, 108 Tpod BOjbI U
108 mnpo6 JOHHBIX OTJIOKEHMI), TMpoBefeHO okojo 2880 aHaIM30B C
UCNOJIb30BAHUEM  ATTECTOBAHHBIX  METOMIOB  OMOTECTUPOBAaHUSA.  BbLIO
npoaHanu3upoBaHo 1256 npo6 mno oOuenpuHsaTbIM MeTogukam [13-15] u c
MCINOJIb30BAaHUEM Pa3pabOTaHHOrO Hamu crnocoba OuorectupoBanusi. B 98,1 %
CJIyyaeB pe3yJbTaTbl COBNAIM, YTO CBUJETEILCTBOBAJIO 00 3(p(heKTUBHOCTU
NPEJIOKEHHOTO Crocoba.

DKOTOKCUKOJIOTMYECKUE UCCIIEJOBAaHNS B UEJIOM MMOKA3aJIv, YTO COCTOSTHHE
BOJIHBIX UM HA3€MHbIX JKOCHUCTEM SBISIETCS HOPMAJbHbIM. 3HAYMMOIO
HEraTUBHOTO BIIMSIHAS HA BOJHbIE M HA3€MHbIE IKOCHUCTEMbI PaiiOHa CBOErO
pacnosioxkenus banakoBckass ADC He oKa3bIlBaeT. AHAJIOIMYHBIE JIaHHbIE ObLIN
NOJIyYeHbl M TP BbIOJIHEHUU TOJIEBbIX MCCleoBaHuii Ha Tepputopun C33
3aBofla mo YXO B mnoc. ['opHbii CapaToBckoil 00JacTW, MNOATBEPAUBILINE
OTCYTCTBUE HETaTMBHOT'O BJIMSIHMS OMACHOIO MPOMBIIIJIEHHOTO MPOU3BOJICTBA Ha
00BEKTHI OKPY KAIOUIEN CPE/IbI.

Pabora BbimmonneHa B pamkax HHWP TI'ocHMUM I3 m OHH «kadenpsl
«Ikonorusi» CI'TY umenu I'arapuna [0.A.
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M.II1. MaTBeeB

CapaToBCcKMii rOCYJApCTBEHHBIN TEXHUYECKNAN YHUBEPCUTET
umenu ['arapuna 10 .A.

AHAJIN3 3KOJOI'O-TEXHOJIOTHYECKHUX BbI3OBOB,
CBA3AHHbLIX C PASMEIIEHVNEM U YTUWJIN3AIUEN OTXOJ0B
BbYPOBbLIX PABOT B AHAO

B crarbe mpuBeseHbl JJaHHbIE O 3HAYMTEJBHON CTENEHU JOOBbIYM YIJIEBOJOPOIHOIO
coipbs B Poccun 10 2030x rr. 3a cyeT pa3pabOoTKM CyXOMyTHbIX MECTOPOXK/IEHUI apKTUYECKON
30Hbl. [Ipouecc OypeHusi HEOTAENIUM OT IMPOLECCa UCMOJIb30BAHUS PA3JIMUHBIX 110 COCTaBY
OypOBBbIX pacTBOpPOB, U 0Opa30BaHUsl. COOTBETCTBEHHO, OYypOBBIX OTXOMIOB, K KOTOPBIM
OTHOCSITCSl OypoBOH 1lJIaM, OTpPaOOTaHHbI OypOBO# pacTBOpP, OYypOBblE CTOYHBIE BOfbI.
CrniecTBUEM 3TOrO SIBJSIETCSl QHTPONONEHHOE BO3/EHCTBUAE HA OYEHb YSI3BUMbIE apKTUUYECKUE
TYHIPOBblE 3KOCUCTeMbl. [IporHo3 Takoro peicTBUA [l NPUHATHS OOOCHOBAHHBIX
NPUPOJIOOXPAHHBIX PELLEHUN SIBIISIETCS AKTYaJIbHbIM U BOCTPEOOBAHHBIM B ITPAKTHUKE.

KntoueBble cji0Ba: apKTUYECKUE IKOCUCTEMBbI, OypOBbIE PACTBOPbI, OypOBbIE LIaMBbl,
AHTPONOIE€HHOE BO3/IEVICTBUE, IPUPOIOOXPAHHBIE MEPOIIPUITHUS

Hedrerazosbnt kommiiekc Poccum oTHOCMTCS K 0a30BbIM  OTPACisiM
3KOHOMHKH W WIPaeT OMNPEAESIOIYI0 POJb B OOECNEYEHUM 3HEPreTUYECKUX
notpedHocTeir ctpanbl [1]. [Io o6bemMam AOOBIYM, pa3BElaHHbIM 3amacaM |
MPOTHO3HBIM pecypcam YIJIEBOJOPOHOIO ChIpbsi Poccusi 3aHumaeTr ofgHO U3
BEYLIMX MECT B MUpE.

Cnenyer OTMETUTH OCOOYIO POJIb OCBOEHUSI ApKTHYeCKON 30HbI Pd
(A3P®) nna noppepxaHusi TpeOyeMOro YpOBHSL AOOBIYM  YTJIIEBOJOPOAHBIX
pecypcoB. B coorBeTcTBUM ¢ O(QUIMANTBHON KOJWYECTBEHHOM OLIEHKOM
ChIPbEBOM 0a3bl YIJIEBOOPOAOB (NMpuBEACHA B [2]), HavYalbHbIE CyMMAapHbIE
pecypebl (HCP) yranesogoponoB B A3P® na 01.01.2013 r. cocraBastoT CBbllIe
269.6 muppg T y.T., B T.4. 48.5 mapa T HedpTu U KoHjeHcata, 221.1 TpaH m3
npupogHoro raza. Ilpm s5ToM mnopjaBnsiiOliasi 4YacTh [JaHHbIX PECYpPCOB
cocpenoToueHa B Amano-Heneuxkom AO — 120.5 mappg T y.T., B T.4. 98.8 TpsiH M3
rasa.

CornacHo Oy OJIMKOBAHHOT O MpoeKTa cTpaTeruu OCBOCHMSI
YTJIEBOJIOPOAHOIO NoTeHana Apkrudeckoi 3oub1 P no 2050 r u ganee [3], 1o
2050x ropoB mpegycMaTpUBaAETCsl CO3[JaHUe [IByX HOBBIX PErMOHOB apKTUYECKOM
Hedrerazonoobun — HkHO-bBapenueBoMopckoro (B ApyroM HavMEHOBAaHUM —
IO>xHo0-HoBo3eMenbckoro) u SImano-I'vianckoro (uHave — Smano-Kapckoro). B
npefenax MNepBoro oolMe 3amachbl HEPTU YK€ BBISIBIEHHBIX MECTOPOXKJIEHUN
cocTaBJisiioT O0osee 350 MIIH T, a rofgoBast 10ObIYa MOXKET OBLITh oBeneHa o 30-
40 maH T. AMano-I'pITaHCKUII PErMOH UMEET JJOKA3aHHBIE 3aachl ra3a He MEHee
15-20 TpaH M3, 4TO MOXET 00ecneunTh ToioByto 10061y Ao 200-250 mapa m3
rasa.
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CyMMupysi BBILIECKA3aHHOE, CIEAYET OTMETUTb, YTO HA NEPHUOR Kak
MuHUMYM 710 2030X IT ypOBE€Hb AOOBIYM YIJIEBOJOPOAHOrO ChIpbsi B Poccun
OyfeT NOAEPXKUBATbCS B 3HAYMTENILHOM CTENEHM 3a CYeT pa3padOTKu
CYXOMYTHBIX MeCTOpoXKaeHu A3P®, npuuem B HauOOJIbLIEH CTENEHW OHU
OymyT JNOKann30BaHbl Ha Tepputopun Smano-I'siranckoro pernona. O4eBUHBIM
NPEACTABIAETCA TOT (PAKT, YTO OOBEMBI OypOBBIX PabOT (Kak MO KOJMYECTBY
CKBAXXMH, TaK U N0 METPaxKy OypeHus1) Ha yKa3aHHOW TEPpUTOpPUM OyOyT UMETh
YCTOMYUBBINA TPEH[ K POCTY.

HeotpenumbiMm  OoT  mpouecca OypeHMsl  SIBISIIOTCS KAk MPOLECC
UCINOJIb30BAaHUSl PA3/IUYHBIX MO COCTaBy OypOBbIX pPacTBOPOB, TaK U
CONPSIKEHHBIN Mpolecc 00pa3oBaHus OYPOBBIX OTXO0B (K KOTOPbIM OTHOCSITCS
OypoBO#i IJIaM, OTPaOOTAaHHBII OypOBOW PacTBOP, OYpOBbIE CTOYHBIE BOJbI).
BypoBoil muaM sBsieTCS MOJMKOMIIOHEHTHOM CYCIEH3UEeN, UMEIOIIEN B CBOEM
COCTaBe BCE MPUMEHSIEMbIE B UCTIOJIb3yEMOM OYyPOBOM PacTBOPE XUM. PEAreHThI.
WX cnekTp U, COOTBETCTBEHHO, YPOBEHb OMACHOCTU OypOBOIO IIjlaMa pa3jinyeH
U ONpefessieTcsl UCNoJb3yeMon TexHoJioruein Oypenust [4]. Ilepeuuncivm
KJIFOYEBbIE, HAa Halll B3IJIsA, NPUYMHbI W3MEHEHUS KOMIIOHEHTHOIO COCTaBa
OypOBBIX PAaCTBOPOB.

BakHbIM HanpaBjieHUEM B COBEPLLUEHCTBOBAHUM Ta30TUIPOJUHAMUYECKON
CUCTEMbl «CKBAXXKMHA-MPOYKTUBHAS 3aJI€XKb», CBSA3aHHbIM C HEOOXOJUMOCTBIO
NOBBLILLIEHUS  BEJIMYMHbI  U3BJIEKAEMbIX  3alacoB, SBISIETCS  YBEJIMYEHUE
NOBEPXHOCTH JIPEHUPOBAHUS 3aJIEKU MyTEM YJIMHEHUS (PUIIBTPYIOLIETO yyacTKa
B MPOAYKTUBHOM IUIacTe. BbIIEyNOMsSHYTbIE LEJIUW [OCTUTAlOTCA IMyTeM
CTPOUTENBLCTBA CKBAXKUH JHMOO C OJHUM TOPU30HTAJbHBIM YYacCTKOM, JIHAOO
HECKOJIbKMX TOPU3OHTAIBHBIX CTBOJIOB, PAa3BETBISIIOLIMXCA B MNPOAYKTUBHOM
nnacte (TexHosorusi «fishbone»). BypeHue TroOpuU3OHTANBHBIX YYaCTKOB
MOKAa3bIBAET, KaK ObICTPbIA pocT 06beMoB (o 11,2 maH M unu 40% oT Bcero
aKcmyaTauuoHHoro o0ypenust P® B 2017 [5]), Tak u cpefHell NpOTSIKEHHOCTH
MHTEpBajia TOPU3OHTATILHOIO yyacTka ckBaxkuubl (oT 300 m B 2010, 800 M — B
2017, 1500-1700 m B mporHo3e k 2030 romy). IlomoGHble TexHoJOrUU (B
YaCTHOCTHU, WCIOJIb30BAHUE POTOPHBIX YyrmpaBisieMblx cuctemM — PYC) B
00s13aTeIbHOM nopsijKe NOJPa3yMEBAIOT U3MEHEHUE TpeOOBaHUIA,
NpebsBIIEMbIX K OypOBbIM PacTBOpaM; 3a4acTyO MPOUCXOAUT CMEHA OCHOBBI
OypOBOro pacTBOpa C 3aMEHOI €€ Ha YIJIEBOJOPOJHYIO JTMOO CUHTETUYECKYIO.

Uctopusi npumenenusi PYO B npenenax AHAO naunnaercs ¢ 2003 ropa,
korjga Ha CyrMyTCKOM MECTOpPOXKJAEHUM (HAMMEHOBAHKWE HEJPOMNOJIb30BaTENs Ha
TOT MOMeHT — OAQO «Cubnedtb-Hosi6phckHedTEra3») ObLT MPUMEHEH OYpPOBOI
pacTBOp Ha OCHOBE MMHEpaJIbHOro macja [6]. B HacTosmmit MomeHT fosiss PYO
OoT o0ulero oObemMa WCNOJb30BaHUs OypoBbIX pacTBOpoB B Pd (2017)
coctaBisna 4% wnm 228 Thic. M [7]; eCTh BCe OCHOBAHMS MOJaraTh, 4TO 3TO
3HaYEHUE OYIET PACTH.

Ha pucynke 1 npuseneH rpamk COOTHOLIEHMS KOJMYECTBA CKBAaXKVH,
npoOypeHHbIX TOoNbKO Ha PBO m Ha couetanum PBO+PYO mnpu cepsucHom
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conpoBoxpeann OO0 «AKPOC» B AHAO no rogam. BujHo, 4To KonmuecTBO
CKBaXWH, IJe B mpouecc OypeHms BomiekaeTrca PYO (B mnopasisronem
OOJIBIIMHCTBE CJIy4aeB — HAa HWXHUX CEKUMAX CKBAXKWHbI, BKJKOYas
9KCIUTyaTALMOHHBI XBOCTOBUK) UMEET YCTOMUYMBYIO TEHICHLMIO K POCTY.

Kpome TOro, cymecrByromme  HampaBj€HWs  COBEPLIEHCTBOBAHUSA
CTPOMTENBCTBA CKBAXWH  (Y[ICLUEBJIEHME TIO CTOMMOCTHM, COKpaLEHHUE
NPOIOJIKUATENBHOCTA UUKJIA OYpEHUsl, YMEHBIIEHNE MATEPUAJIOEMKOCTHA U T.J.)
OpeanosaraloT, B TOM  YHUCJE, CTPOMTEIBCTBO CKBAXWH MO  T.H.
«ONTUMU3UPOBAHHOMY [M3ANHY», KOHEUHON LEJILI0O KOTOPOTO SIBJsIETCSl OypeHue
CKBAXXMHBI B 1-2 n0sI0JIeHMsI HA OTHOM THUIE OyPOBOTO PacTBOPA.
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Puc. 1. ConocraBneHnue cKBa>kuH, MpoOypeHHbIX TOJAbKO Ha PBO u Ha couetanun PBO+PYO
(10 aHHBIM, NOJay4YeHHbIM 1Ipu conpoBoxaeHnu OO0 «AKPOC»
O0ypoBbIX pacTBOpoB Ha Tepputopun IHAO)

B uactHocTHM, Takoii mnpoekT Obu1 HayaT B 2018 romy nHa Ceepo-
ITokypckom  mecropoxaenmn XMAQO  (Hepponmoaws3oBatenr —  OAO
«CnaBHe(pTb-Mernonnedreras») [8]. Takue nMpoeKkTsI ele 60Jiee yBEIMYNBAIOT
00beMHYIO JIom0 PYO B cyMMapHOM OOBEME WHCMONB3YEMBIX B PETMOHE
OypOBBIX pacTBOPOB.

B HacTosmmii MOMEHT OOJIBIIMHCTBO MCNONb3yeMbIx PYO npencrasisitoT
co00¥1 OOpaTHYIO 3MYJIbCHIO HACBILIEHHOTO PAacTBOPA COJIEM KalblLys (XJIopuaa
UM OpoMuza) B HEMOJSIPHON KUAKOCTU — OCHOBE (HE(PTh, IM3EJIbHOE TOIUIMBO,
MUHEPaJbHbIE U CUHTETUYECKHE Macya U T.1.). Takxke B peuentypy PY O Bxopar
U Jpyru€  KOMIOHEHTbl —  SMYyJbraTopbl, CTPYKTypooOpa3oBaTeiu,
OpraHo(UIIbHbIA OCHTOHUT, YTSKEIUTENU U JIp. [9].

Ha pucynke 2 mnpuBefieHbl [0JM, KOTOpbIE 3aHMMAIOT KIIHOYEBbIE
KOMNOHEHTbI PY O Kak B MacCOBOM BBIPaXKEHWUM, TAK U C YUYETOM (POPMUPOBAHUS
neHbl 3a 1 M. BugHo, 4T0, X0Ts KOmdecTBO 0a30BOro Macjia, HeOOXOanMOoe IS
npurotoBiaeHuss 1 M PYO ¢ pocToM MIIOTHOCTM TAajaeT, €ro CTOMMOCTb BCE
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PABHO SIBJISIETCSI CAMBIM TJIABHBIM (PAaKTOPOM, ONPEAENIIOMM cTOMMOCTb PYO.
OueBUAHO, YTO MpU UCNONbL30BaHUM PY O OyfieT BEIMK MHTEPEC K pEreHepauumn
0a30BOr0 Maciia B BUJE SMYJbCUM W3 ILUIAMOBOM MYJIBIbI, NPEACTABISIOLICH
CMeCh BbIOYPEHHOM NOPOfIbI M OypoBoro pactsopa. [logoOHas TeXHOIOrnst HOCUT
Ha3BaHUE PEUUKIVHrA [8].

ITo macce ITo ctoumocTH
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Ga3zoBoe Macno ByTspKenHTens 2 IIpoune XHM. peareHTsl [ Boja

Puc. 2. ConocrapiieHue NpoUEHTHbIX COOTHOLIEHUIT KOMIOHEHTOB PY O (Ha OCHOBaHUM IaHHBIX,
nostyuyeHHsIxX npu conpoBoxjaeHnu OO0 «AKPOC» 6yposbix pacTBopoB Ha Tepputopun IHAO)

KOHEYHbIM  OTXO[IOM  pEUMKIMHra SBJISE€TCS IJIaM, OCTAaTOYHOE
COJIEp>KAHME OCHOBbI B KOTOPOM IO COBPEMEHHBIM HOpPMAaTUBaM HE JOJDKHA
npeBblIaTh 5-6% no Macce.

IIpn cTpoutenscTBe OgHOM CKBaXKMHbI rimyomHon 1o 3000 m oGpasyercs
ot 1000 mo 3000 M3 xuakux otxofoB [10] — 6ypoBoro nuiama, oTpabOTaHHOTO
OypOBOro pacTBopa, OypOBbIX CTOYHbIX BOA. LleHTpanm3oBaHHBII COOp 3ITUX
OTXOJIOB NMPOU3BOJIUTCS B LIJAMOBOM amMOape, B MOJABISIOLIEM OOJBIIMHCTBE
CllyyaeB — PAacCHOJIO(KEHHOTO Ha TOW K€ IUIolaJKe, 4YTo u OypoBas.
BaskneimmMyu COCTaBJISIIOIIMMUA COJIEPXKUMOTO 1IJIAMOBBIX aMOapoB SIBJISIFOTCS
Bola (45,1%) w TtBeppas ¢daza (514% cymmapuo, 30,0% wu3 KOTOpbIX —
BbIOypeHHas nopopa) [11].

Oco00e BHMMaHUE BBUJY BBILIENEPEYUCIIEHHBIX OOCTOSITENBCTB 00palaeT
Ha ceOsl TEeXHOJorusl 3aKauyku oTxofioB O6ypoBbix padot B miacT (CRI, Cutting
Re-Injection). [laHHast TexHojorus Obula 3anaTeHToBaHa B 1986 romy, u K
HACTOSILLIEMY MOMEHTY XOpOolIO ceOsl 3apeKOMEHJIOBAJIa MPU OCBOCHWU MHOTHUX
MecTopoxjennii mupa [12]. Mcrtopust rcnonb30BaHus NAHHOW TEXHOJIOTUUA B
Poccumn nHaumnaercs B 2004 ropmy, korja oHa ObUla BHEIPEHA KOMIAHUEWH
«Caxamun DHepmku HMHBecTMeHT KommnaHu» Ha MOPCKUX MECTOPOXKACHUSIX
Oxotckoro mops B paMmkax npoekTta Caxanun-2. [lepsbiit npoektT CRI Ha cyiue
obu1 ocyuwectBiaeH B 2008 ropy, c¢ BbimonHeHueM OAQO «l'unportiomen-
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Hedreras» neporo B Poccum npoekt y3na no CRI Ha Teppuropun XMAO B
FOXKHOM JIMUEH3UOHHON TEPpPUTOpUU IIpno6ekoro MECTOPOXK/ICHHUS
(Hepponosb3oBatelb - OO0 «I'a3npomuedTh-Xantoc») [13].

PaccmaTpuBaeMas TeXHOIOrMs MPEACTABISET COOOM Mpolecc cOopa BCero
crekTpa OypOBBIX OTXOIOB, OOpAa3yrOIMXCS B TMPOLECCE CTPOUTENLCTBA
CKBAXXVMH M HAKOIUICHHBIX B IUIAMOBBLIX amOapax, JUCHEpPrauyio OTXOJIOB B
OJJHOPOJIHYIO, MPUTOJHYIO ISl 3aKaYKM MYJIbIy M 3aKa4KW LIJIaMOBOM MYJIbIbI
noj, JIaBJICHWEM, TNPEBLILIAIOIIMM JaBJeHWe TUApopa3pbiBa IJIacTa, B
NpeBapUTEILHO BbIOPAHHBIN IJIACT, OMPEIEJIEHHbI B XO/Ie COOTBETCTBYIOLIUX
reoJIOTMYECKUX W HHXEHepHo-reodusmyeckux wuccaegopanuii [14]. Camoe
IJIaBHOE, YTO MOXeT npefgoctaBuTh TexHosoruss CRI kak Ha MOpckuX, Tak u
HA3€MHbIX MPOEKTax OYpEeHUsI — 3TO TaK HA3bIBAEMbIE «HYJIEBOI COPOC OTXOJOB»
n «0e3amMbapHOoe OypeHue», T.e. OTCYTCTBME HEOOXOJUMOCTH MX PpPa3MEIICHUS
I7e-TO elle, KpOMe HEMOCPECTBEHHO OOBbEKTA 3aKAUKM, & TAKXKE BbITEKAIOILIETO
U3 3TOM HEOOXOJUMOCTH YBEJIWYEHHOTO BPEMEHM KOHTAaKTa OTXOMIOB C
okpyxatomiern cpepoi. [loqoOHOe peleHne 3KOJOrnYecKux MpoodjeM cpasy Mo
UX BO3HUKHOBEHUIO U OTCYTCTBUE Y HEJIPONOJIb30BaTENSl JIOJITOCPOYHBIX
00513aTeNIbCTB OJIATOTBOPHO CKA3bIBAETCSl HA BBINOJHEHUMA MPUPOIOOXPAHHOIO
3aKOHOJIATEILCTBA.

OGsi3aTesbHOE MPOBEJEHUE T'€O0JIOTMYECKOro KCCIEOBaHUus NapameTpoB
TPELIUHHOTO [IOMEHA, MOCTPOCHHME MOJIeJIM 3aKauykyd [Mepejl MPOBECHUEM
TYApOpa3pbiBa MIIACTA, a TaKXKe MOCTOSTHHbII MOHUTOPUHI KPUTUUYECKU BasKHBIX
napaMeTpoB 3aKauyKu (mapamMeTpOB MYJIbIbl, PETUCTPALMA CKOPOCTH, IaBJICHUST U
o0beMa 3aKauykud B [IMHAMHUKE MO BPEMEHM) MO3BOJISIET CBECTM K MUHUMYMY
3KCIUIyaTAlMOHHbIE W  JKOJOTMYECKMEe PpUCKU (Takue, Hampumep, Kak
COMPUKOCHOBEHUE 3aKAYMBAEMOM MYJbMbl C MNOA3EMHBIMU BOJOHOCHBIMU
ropuzoHTamu). OCHOBY CUCTEMbI MOHUTOPUHIA COCTOSIHUASI HEAP Y MOA3EMHBIX
BOJl COCTABJISIFOT HAOJIOIATEIbHbIE CKBAXKUHbI, Yepe3 KOTOPbI€ OCYILECTBISETCS
KOHTPOJIb  TUMIPOAVMHAMUYECKUX MapaMeTpPOB MOIJOLIAIOIIEro [AOMEHa W
00BEMHOIO paclpOCTPaHEHHUS MY JIbIIbI.

ITo ouenkam crneupanuctToB OO0 «AKPOC» cymmapHbIii 00bEM OTXOJIOB,
KOTOpbI CHOCOOHA TNPUHSITH OJHA WHKEKLIMOHHAs CKBaXKMHA KOJIeOJeTcs B
npefeaax ot 500 go 1000 Thic. M3 ¥ 3aBUCUT OT KOHKPETHBIX I'€OJIOTMYECKUX
YCIJIOBUM.

EnunctBeHHbiM 06bekTOoM B AHAOQO, e ¢ anpens 2016 ropa [15] u no
HACTOSILIMIA MOMEHT Npu TexHuueckoMm comnpoBoxjeHun OO0 «AKPOC»
npumensieTcss TexHosorusi CRI sgBnsgeTcss Mopckasi JIelocTOMKasi CTalMOHAPHAs
mnarpopma  (MIICII) «IIpupaznomuas». Ilepen HayanoMm CTpPOUTENLCTBA
WHKEKIMOHHON CKBaXKMHbI ObLJIO MPOBEJIEHO M€OMEXAHUYECKOE MOJIEJMPOBAHNE,
NO3BOJIMBIIEE OMNPECUTh ONTUMAJbHBIM MHTEpBal 3akauyku Ha riyouHe 1500-
1700 M (c coxpaHeHHMEM BBIIIENEXKAUETO TOPU30HTA B KAYECTBE PE3EPBHOIO
o0beKkTa 3akauku). CKOpOCTh 3aKaukKy TOATOTOBJEHHOW MYJbIbl HAXOAUTCS B
npenenax 0,48-0,64 M3/MuH, mIOTHOCTL MyJiblibl — He 6odee 1,30 r/cm3 [16]. C
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Havasia padot no okTa0pe 2019 ropa 3akayaHo B mact cymmapso 1774 Teic. M3
OTXOJIOB, M3 HUX: IIUIAMOBOM MyJbibl — 21,5 ThiC. M3; 0TpabOTAaHHOTO OypOBOIO
pactBopa — 33,3 ThIC. M*; MPOYME OTXO/IbI, B T.4. HE UMEIOLIUE HETIOCPEICTBEHHOTO
OTHOLLIEHNS K OypeH1to/0cBOeHHI0 — 122,6 ThIC. M.

PacteT cnmcok HOMEHKIIATYpbl XMMUYECKMX PEAreHTOB, BOBJIEKAEMbIX B
npouecc OypeHusi U MOCJEAYIOLEro OCBOeHUs cKBaxkuH: B 1976 rompy [17]
YIIOMMHAJIOCh MCMOJIb30BAaHWME B OTEYECTBEHHONM OypoBON mnpakTuke 41
HauMmeHoBaHusi peareHToB, B 2005 [18] — 123 HaumeHoBaHusi (U3 HUX — 28
HAaMMEHOBAHUI MaTEPUAJIOB JIj1sl OOPBLOBI ¢ norjoueHnsmu). B Hacrosiiee Bpemst
HOMEHKJIATypa XUMAYECKUX PEAreHTOB, UCTIOJIb3yeMbIX TOJIBKO OO0 «AKPOC»
U1 TIPUTOTOBJICHUS] OypPOBBIX PAacTBOPOB M NPOM3BOJICTBA MPOYMX PadOT Mo
PEMOHTY, 3aKaHYMBAaHUIO U  OCBOCHUIO CKBaXWH HacumTbiBaeT 130
HAMMEHOBaHMI (M3 HUX — 11 HaWMeHOBaHMI MarepuanoB i OOpbObI C
MOTJIOILIEHUSIMU ) .

BaxxHbIM HampaBieHMEM YCJIOXKHEHUS! KOMIOHEHTHOTO COCTaBa OypOBbIX
PacTBOPOB $IBJISIETCSI IIyOOKO€ BOBJIEUEHUE COJIEM OJIHO- U JBYXBAJEHTHbIX
METAJIJIOB, PaHee B LIUPOKON OYpOBOI MPAKTUKE NPECTABIEHHBIX 3MU30IMUECKU
(xnopupa, HUTpaTa U OpoMuja KalbUuusi; OpomMuia IMHKA; POPMUATOB HATPUS U
KaJIis U T.J.) B KOMIIOHEHTHBIN COCTaB OypOBbIX pacTBOPOB. [IpogukToBaHo 3Ta
TEHJICHUUSI peavsiMUi MPOBeJIeHUs1 OypOBbIX PabOT HALLIErO BPEMEHU: BOBJIEUEHHE
B pa3pabOTKy 3ajiexXell C HAJUYUeM CIJIOKHBIX TEepMOOAPUYECKUX YCIOBUM.
[TogoOHbIE yCJIOBUSI HEU30EXKHO BEAyT K HEOOXOAMMOCTH WCIOJIb30BaHUS
OypOBBbIX PACTBOPOB BBLICOKMX IUIOTHOCTE WM BBICOKMX IOKa3aTesei
TepMocTadunbHocT [19]. g npumepa MmoxkHO mnpuBectu onbIT OO0
«AKPOC» mno pa3pabotke BocTouHO-MeccosiIXCKOro  MeCTOPOXKJIECHUS

(negpononb3oBateb — AQO «Meccosixanedreraz»). Ilpu cTpouTenbcTBe
CKBa>KMH YKa3aHHOT'O MECTOPOXK/IEHUS UANA30H MIOTHOCTEN MCMOIb3yEeMOro Ha
nocnefHen cekuyuu OypoBoro pactBopa — 1,60-1,70 r/evw — HaxopguTcsl B

npefenax cpegHux 3HayeHuil. OpHako, cnegyer oTtMeTuth, yto y OO0O
«AKPOC», KaK 1 y Ipyrux, UMEETCS 3HAYUTEIIbHBIN U YCIEIIHbIA ONbIT Pa0OTHI
¢ OypoBbiMu pacTBOopamu C miaoTHocTamu Oonee 2,00 r/cv (kak PBO, Tak u
PYO). BypeHnue ¢ mMakCcuManbHON M3 NPUMEHSIEMbIX HAMU IJIOTHOCTEN — 2,18
r/cM — TpPOBOAMJIOCH, B YacTHOCTH, Ha J3anagHo-IOpxaposckom HI'KM
(mepponosab3oBatesib — [TAO «HOBATOK»). Pazymeercst, pocT nioTHOCTEWM
UCHOJIb3YEMBIX OYpPOBBIX PAaCTBOPOB CONPSDKEH C  YBEJIMYEHWEM MAacChl
pa3MelaeMbIX OTXO10B OypOBBIX padoT.

Krnaccnueckuin  mopxop, K JOCTMXKEHHIO HEOOXOAMMOW  IJIOTHOCTH
OypoBOro  pacTBOpa —  WCIOJb30BAHME  YyTsDKeauTenen  (6apuTOBBIX,
MAarHeTUTOBBIX W [Ip.) — MPEANOJIAraeT MPOTrPECCUBHBIN POCT HEPACTBOPUMON
TBeppon asbl. [Ins OypoBoro pactsopa mIOTHOCTBIO 1,70 r/cm® copepkaHue
TBepfio pa3bl cocTaBUT He MeHee 25%; minoTHocThio 2,00 r/cm — nopsiaka 35%
n T1.J. [loguepkHem, 4YTO 3TO CHPaBEMIMBO /ISl CBEXKENPUTOTOBIEHHOTO
pacTtBOpa; B mpouecce OypeHHsi cofiep>KaHue TBEPAON ¢a3bl OyIEeT TOJIbKO
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yBeJmuuBaThes. COOTBETCTBEHHO, Mt PY O, crapToBas INIOTHOCTL 3MYJILCAA Y
KOTOPbIX MeHbIe 1,00 r/cM, MPOLIEHTHOE cofiepKaHne TBepAoii a3kl Oy/IET ene
Bbllle. HegocTaTkoM MOJOOHOr0 MOAXOfA SBJSIETCS MOBBILIEHHBIN a0pa3vuBHBIN
U3HOC OypoBOro uHctpymenra [20].

B kaudecTBe aIbTEPHATUBHBIX CUCTEM B MUPOBOV MPAKTUKE UCHOJIB3YETCS
PBO Ha ocHOBe cozen, oOnagaroliX BBICOKOM INIOTHOCTBIO HACBIIIEHHOTO
pactBopa. B Tabimue mnpencTaBiieHbl CPABHUATENbHbIE KOHUEHTPALMU PEAreHTOB
JUI Pa3IMYHBIX CUCTEM OypOBOrO pacTBOpPA MPU HEU3MEHHOW moTHOCTH 1,70
r/cv. CrnegyeT 0co00 OTMETUTb, YTO KOHLEHTpauusi KapOoHaTa KalibLs B
cucteme ULTIMUD ne 00ycnoBiieHa HEOOXOMMOCTBIO JOCTUKEHNS TPeOyeMOn
NJIOTHOCTM  OypoOBOrO  pacTBOpa, a MNOJIEP>KUBACTCA ISl  COXPaHEHUS
KOJIbMATalMOHHBIX CBOMCTB OYpOBOr0 pacTBOpA.

CpaBHUTEJIbHBIE KOHLIEHTPALMY PEAreHTOB 1JIs1 PA3IMYHbIX CUCTEM OYpOBOrO pacTBoOpa

[1noTHOCTB Hcnonbs3yemas ocHOBa KoHnuentpauus yTsikenurene,
Cuctema 6ypoBoro 6ypoBoro Kr/M
pacTsopa pactsopa, TN MJIOTHOCTb, Gaput KapOOHAT
r/em r/cm KabLUs
UNIDRIL (PYO) obparuas 0,98 830 120
OMYJIbCUSI
HACBIIIEHHbIN
UNIFORM K (PBO) 1.70 pacTtBop (popmuara 1,58 - 200
’ Kanus
HEHACBIILIEHHBIN
ULTIMUD (PBO) pacTBOp 6pomuzia 1,70 - 100
KaJIbLUst

OueBWAHO, YTO TNPUMEHEHWE, B YAaCTHOCTH, OpPOMUJIOB, HECET
JIOMIOJTHUTEJIbHBIE 3KOJIOTUYECKUE pUCKU B ciyyvae HApyILIECHUS
TEXHOJIOTUYECKOrO PErjlaMeHTa Pa3MelIeHUs] OTXOJ0B OypoOBbIX pabdoOT u
NOCHEAYIOIIEH PEKYJbTUBALMNA TUIOLIAJOK Pa3MEILEHUS. JKOJIOTMYECKUE PUCKU
VCTIOJIb30BaHUs1 (POPMUATOB 3HAUYMTENBHO HIKE [21].

OOlEn3BECTHBIM TPEHAOM JIOKaIM3auuM OYypOBbIX paboOT B mpefesiax
AHAO gBasieTcs  mnepemMelieHMe OCHOBHOM WX 4YacTM B CTOPOHY
BBICOKOIIMPOTHBIX ~ NPOEKTOB. CIlelcTBUEM  3TOro  gBJSIETCA  OOJbLIAst
YA3BUMOCTb ~ APKTUYECKHUX  TYHIPOBBIX 3KOCHCTEM K  AHTPONOT€HHOMY
BO3JIEICTBUIO - W B3aUMOJIEMCTBUE «IIAMOBBI aM0ap — OKpYy>Karolas
39KOCUCTEMa» HE SBISIETCSl UCKJIOYeHMeM. Tak, eciim  eCTEeCTBEHHOE
BO300HOBJICHHE JieCa U TMPOBEACHUE PEKYJbTHUBALMKM HAa LUIAMOBBIX amMOapax,
PACTONIOKEHHBIX B CPETHETAEKHON 30HE, paCCMaTPUBAETCS KakK ycnemHoe [22],
TO MPOBEACHUE PEKYJBTUBALMK B YCIOBUSX TYHAPOBBIX cooOwecTB Heneykoro
AO  TpeOyer cneguduueckux  nopxopoB  [23].  HeOsaronpusitHbie
KJIMMATUYECKHE YCJIOBUSI BBICOKOIUMPOTHBIX OOBEKTOB PEKYIbTUBALMMN, HU3KUI
NOTEHUMAJl  CAMOBOCCTAHOBJIEHMS  IOYBEHHO-PACTUTEJBLHOIO  IOKpPOBA U
TPAHCIIOPTHAsT W30JISALMS PErMOHA ONPEJEISIOT HEOOXOAUMOCTh MPUIIOKEHUS
OOJIBIIMX YCWINI MO PEKYJbTUMBALUMUA HAPYLIEHHBIX 3€MEJb, WCIOJb30BAHUS
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OCOOBIX PUEMOB PEKYJIbTABALNN, OTINYHBIX OT MPUMEHSIEMBIX B 00JIE€ FOXKHBIX
PETMOHAX.

B 3akmoueHue caeyeT OTMETUThb, YTO [WHAMMKA OOpa30BaHUsl W
PEKYJIbTMBAUMM LUIAMOBBIX aMOapoOB B €€ CBA3M C AKTUBHOCTBIO OypOBOW
[ESITENBHOCTU TPEOYET NAIBHENIIETO M3YyYEHUsl. DTU WCCIIENOBAHUS SIBJISIIOTCS
aKTyaJIbHbIMUA [J1s1 TpoBefieHust fanbHero (10 jer w Oojee) MIIaHUPOBAHUS
NPUPOAO3ALLUTHBIX MEPONPUSITUIA B PACCMATPUBAEMOM YSI3BUMOM PETHOHE.
TakKe MNpeacTaBnsieTcss HEOOXOAMMBIM NPOBEACHUE pa3pabOTKM TEXHOJIOTMM
KOMIUIEKCHOW peadunmrtauun tepputopuii A3 P®, BOBJIEUYEHHBIX B MTPOBEJCHUE
OypoOBbIX pabOT, C YYETOM OUEHKM KOMIUIEKCHON TOKCUYHOCTH OOpa3yeMbIX
OTXOJJOB COBPEMEHHBIX MHOTOKOMIIOHEHTHBIX OYPOBBIX PACTBOPOB.
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A.J0. OnekynoB, M.I'. OnekynoBa, C.l). Kykymkun, C.A. JIucenkon
Cankr-IleTepOyprckuil rocylapCTBEHHBIN YHUBEPCUTET

PE3YJbTATbHI KOMINVIEKCHOT'O MOHUTOPHUHI'A
SAT'PASHEHUA ITOYB OTXOOJAMU bYPEHUSA

IIpencraBienbl  pe3yJsibTaTbl MOHUTOPUHIA  3arpsi3HEHUsT [0YB B pe3yJIbTare
BO3JIEMCTBUS OTXO0B OypeHusl 3a MpefesiaMu MPOMBILLITIEHHON uowaaku. Ha 1Byx npodunsax
U3y4yeHa JlaTepalibHass U BEPTUKAJIbHAS MWUIPalUM XUMUYECKUX SJIEMEHTOB B MOYBAX.
OnpepeneHo cofep>KaHnue METAJIOB, a TAK>Ke OCHOBHBIX KATUOHOB Y aHMOHOB B TEHETUYECKUX
FOPU30HTAaX IOYB, B NIOYBEHHBIX U I'PYHTOBbLIX Bofiax. [Ioka3aHa MHTEHCUBHOCTD JIaTE€paIbHON
Y pajiMalbHOI MUrpalyu MOJJIIOTAHTOB B JIECOTYHAPOBbIX naHqmwagrax. ChnenaH BbIBOJ 00
OTHOCUTEJIbHO BBICOKOM YCTOMYMBOCTM IIOYBEHHOIO IOKPOBA W3YYEHHBIX MPUPOJHO-
TEPPUTOPUATIBHBIX KOMIUIEKCOB K XMMHUYECKOMY 3arps3HEHUIO 3a CYET MHTEHCUBHOM
JIATEPAJILHON U OTHOCUTEIILHO CJ1a00¥ paguaibHON MUTPALUK.

KnroueBble crioBa: OypoBoii 1J1aM, MTOYBbI, NOYBEHHBIE U TPYHTOBbIE BO/bl, METAILIbI,
JlaTepasibHasi U pajuabHasi MUTPALUs.

OCHOBHBIM HMCTOYHMKOM 3arpsi3HEHUSI NPU OCBOEHUM MECTOPOXK/JEHUM
YTIIEBOIOPOHOTO ChIPbS CITy>KaT OypOBbIE OTXO/Ibl, CKIIAAUPYEMBIE B LIJIAMOBbIE
amOapbl. PaspymieHne am0apoB, 4TO HEpPEAKO HAOOJAETCS HAa TEPPUTOPUA
MECTOPOXKJICHUI, CONPOBOXJAETCA MNOCTYINIEHUEM OTXOJOB Ha penbed
MECTHOCTH. DTO NMPUBOAUT K 3arpsi3HEHUIO MOYB M T'PYHTOBBIX BOJ, AECTPajlaluun
pacturensHocTH. Ha cocrosHre aumpoduiabHOM pacTUTENBHOCTU TNPUPOAHO-
TeppuTOpUANIBHBIX KOMIUIEKCOB (IITK) Gosblioe BIvsiHAE OKa3bIBAET LICJIOYHAS
peakuysi pacTBOpoB. IMEHHO 3TOT (pakTOp MPUBOAUT K MAaCCOBOMY Pa3BUTHUIO
XJIOPO30B M HEKPO30B HA/I3EMHON OMOMACCHI, a TAaKXKe TvMOeny OOJbIIMHCTBA
pacTeHnil cpa3y TOCJie pas3iavBa OTXOA0B OypeHus. lLlenbto MOHMTOpMHra,
KOTOPBIN NMPOBOAWIICS B TEYEHHWE 3 JIET, CTaja OLUEHKA YPOBHS XMMWUYECKOIO
3arpsA3HEHMS M MaclTad €ro pacnpoCTPaHEHWs B TOYBAX, IOYBEHHBIX M
rpyHTOBBIX Bopax. MccnenoBannsi mpoBefeHbl B NPEAENaX JBYX JIMLECH3UOHHBIX
y4aCTKOB  Hedprera3okoHjeHcaTHbix  MecTtopoxpaeHunn  AHAO.  Iloussl
NPE/ICTABIEHbI 3JIIOBUAIbHO->KENE3UCThbIMUA Tofioypamu (np. 105) u TopdsiHo-
rneeBbiMA nouBamu (np. 208). OHM XapakTepu3yIOTCA HU3KMM COAECP>KAaHUEM
XUMMYECKMX BewecTB. [{ons MOpBMKHBIX (COpOLMOHHO-KApOOHATHBIX) (POpM
METAIJIOB cocTaBisieT 1-3% oT BanoBoro copepxanus. CpaBHEHHE MOJTyYEHHBIX
pPE3YJIbTATOB C PETMOHANBHBIM TeoxXumMuiyeckuMm ¢oHom [1] mokasano, 4rto
KOHLEHTpALMsl META/UIOB B TOYBAX, AaXe B HENMOCPEACTBEHHON OJM30CTH K
00BEKTAM MPOMBICJIA, HEBBICOKA.

HccnenoBanns MpPOBOAWIIMCH Ha IUIOLIAAKAX, TAE€ MPOM3OLIENT CcOpoc
OypoBbIX OTXO/10B. Ha OCHOBE KaT€eHApHOI0 MPUHLUMIIA 3aKJIa/bIBATIMCh MPOMUIN
¢ uetbipbMs (105) u mareio (208) nmouBeHHbIMU paspe3amu uepe3 50 m. B
Ka’kKJIOM [TOYBEHHOM pa3pe3e U3 pa3HbIX FEHETUYECKUX TOPU30HTOB OTOOPaHbI MO
3-4 mpoOb1. B naGopaTtopun o0pa3upl NOYB M OYpPOBBIX LIAMOB MOABEPrajUCh
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NOJIHOMY KHCJIOTHOMY BCKPbITHIO. OMpefiesieHne METANIOB B MOYBE, JIaMax 1
BOJIE TPOBOAWJIOCH METOJOM MAaCC-CIEKTPOMETPUM C WHYKTUBHO-CBSI3AHHOM
miazmont (MCIT-MC) na npubope «ELAN-6100 DRC»; anamu3 XJ0pujos,
cyabdaroB, PochaToB 1 HUTPATOB — METOJJOM MOHHON XpoMaTorpagum.
N3yyeHne XMMHYECKOro coctaBa OypOBBIX IIJIAMOB W ILUIAMOBBIX BOJI
NOKA3aJI0 BLICOKYIO CTENEHb U3MEHYMBOCTH COJIEP>KaHUs BelecTs (Tada. 1), yro
00YCJIOBIIEHO Pa3HbIM COCTABOM NMPUMEHSEMbIX OypOBbIX pacTBopoB. Haubouiee
BbIpaXkeHO UX 3arpsizHeHue HeprsHbiMu yraesopopoaamu (HY), Ba, Sr, PO, CI,
SO.. Ormeuarorcsi moBbllIeHHbIE cofepKanust Mn, Cu, Pb, Zn, denosos, a
TAK>Ke BbICOKAs LIEJIOYHOCTh. HabmonatoTCsl BBICOKME KOHUEHTPALMU KATUOHOB
(K-, Ca, Na) u 3HauurTenbHass MuHepamu3auusi Bojbl. lInamoBble BOfbI
COOTBETCTBYIOT XJIOPUJHO-HATPUEBOMY W XJIOPUHO-KAJBLIMEBOMY THIIAM, YTO
OTBEYAET COCTABY IJIACTOBBIX BOJI MPOAYKTUBHBIX FOPU30HTOB 3€MHOUN KOPBI.
CopepkaHre OTMEYEHHBIX BbIIE XMMUYECKUX BELIECTB B OYpPOBBIX LIaMax U B

BOJIC, MCHACTCS B 3aBUCUMOCTHU OT BpEMCHU XPAHCHUS OTXO/10B.
Tabmuna 1
Cpennee 3HaueHue BeanuuHbl pH 1 copiep>kaHne XMMUYECKHX BELLECTB B XKUIKO U TBEPHOW
¢a3zax oTXof0B OypeHusi

XWMHUYECKHUE BEILLIECTBA [IInamoBbie BOAIBI Byposoii munam
U MOKazaTesu (mr/im) (mr/Kkr)
pH 7,87-8,69 7,10-10,5
NO:; 0,38-2,1 0,44-146
SO 38-108 94-360
PO; 043-11,3 27- 6onee 500
Cl 1100-3500 56-2000
K 75-2300 12000-16500
Ca 330-1460 3200-41300
Mg 2,5-11,.3 H.J.
Na 600-2100 5500-10500
Cd 0,0001-0,0077 0,13-0,20
Ba 0,22-19 678-71900
Fe (obwee) 1,32-104 17800-31000
Mn 0,055-0,46 248-411
Sr H.JI. 107-752
Cu 0,018-0,106 36,9-53 4
Cr H.JI. 119-303
Ni 0,022-0,039 19,1-50,3
Pb 0,0022-0,016 14,3-87
Zn 0,015-0,050 148-224
A% H.J. 49-119
Hedrsaubie yraeBogopobl 0,78-44 10,0-880

B 2017 ropy cpa3y mnocie aBapuilHOTO pa3jiyBa LUIAMOBBIX OTXOJIOB B
HETMOCPEICTBEHHONM ONM30CTM K WCTOYHMKY Ha OOOMX YyYacTKax ObLIO
YCTAHOBJIEHO YBEJIMYEHUE B OPraHOr€HHOM TOPU30HTE MOYB Mokazarens pH o
5,8-6,6 u pocT B 2-10 pa3 KoHUeHTpaluu cyabgaToB, XJ0puaos, pocdartos, HY,
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a TakXe HeOOJIbIIOE MOBbIIEHUE Hajl PoHOM MeTauioB. B 2018 r. 3arpsa3Henue
CMECTWJIOCH 34 CYET PaJUalbHON M JIATEPAJIbHOW MUTPALWU, T.€. HA BTOPOW I'Of
Wi OosbHCTBA TM OTMEYAaeTCsl CHUKEHUE KOHLUEHTPALMA B OPraHOT€HHOM
TOPU30HTE M HEOOJIBIION POCT B MILTIOBHAIBLHOM ropusonte (BH) mous. Opgnako
B 2019 r. BHOBb HaAOMIOAETCS POCT KOHLEHTPALMU METAJUIOB B OPraHOI€HHBIX
ropuzoHTax. Ha mnp. 105 B HemocpeacTBEHHOW OJIM30CTHM K pas3iIvMBy 3TO
BbIpaxkeHo fis Ba, Mn, Zn, Cu, Cr, V, Na; Ha ypanennn 50 M Takasi TEHAECHUMS
npossisierca s Fe, Sr, V, Na. Bo Bcex ciydasgx poOCT KOHLUEHTPAaUMU He
npesbiaeT 1,5-2,0 pa3za. B HI>KHMX rOpU30HTax M Ha pacctosiHuM Oosee 50 m
KaKUX-TMOO M3MEHEHU! B COJIEP’KAHMU METAJJIOB B TOYBEHHBLIX pa3pe3ax He
ycTaHoByieHo. Ha np. 208 nmarepanbHas Murpanys METAIIOB TPOUCXOAUT OoJiee
aktuBHO. B 2019 r., no cpaBHenuto ¢ 2018 r., B TOpPpAHUCTOM U MUHEPATILHOM
FOPU30HTAX POCT cojepKaHus MeTanoB ¢ukcupyercsd no 100 M oT yyacTka
paznuBa. B Hanbomblen creneHn ol TunuyeH st Ba, Mn, Zn, Cu, Ni, Co, Cr,
Fe, V, Sr u cocraBnsier 2-5 pas.

OpHako B HamOOJbLIEH CTENEHW 3arpsa3HeHue OypOBBIMU OTXOJaMU
OTPa3UIOCh Ha XMMHUYECKOM COCTaBE T'PYHTOBBIX M MOYBEHHbIX BOf. [lepBbie
ObuM oToOpaHbl Ha mpoduie 105, rae 3aneraroT 3MHOBUATBLHO-XKEJIe3UCThIE
nojI0ypbl, BTOPbIE OTXKATbI U3 BEPXHETrO TOPU30HTA TOP(SIHO-TIIEEBbIX MOYB (IIp.
208). ITpocnexuBaeTcs oOLIasi TEHASHUMS CHUXKEHUSI KOHLIEHTPAUUA aHUOHOB U
KaTUOHOB M0 Mepe ylajieHUs] OT UCTOYHUKA. Pa3inums B KOHLEHTpALMU BELECTB
MoryT pocturatb 50 pa3 u Oosiee. OTMeYaeTCs OTHOCUTEILHO HEOOJbIIOE
u3MeHeHue no rogam: B 2019 r. mo OTHOLIEHMIO K TNPEALIECTBYIOLIEMY TOAY
cHu3uiochk copepxkanue Na:, Mg-, SO;. Konuentpauuss NH:, NO,, K-, CI
COXPAHUJIACh HA MPE>XKHEM YPOBHE.

DJIEMEHTHBI COCTAaB U (PU3UKO-XMMHUYECKHME TMOKA3aTeNW TPYHTOBBIX U
NOYBEHHBIX BOJl MpuUBEAEHbI B Tada. 2. KwuCHOTHO-IIENIOYHON noKa3aTesb,
MUHEpAIM3ALMsl W COAEP>XKaHUE B BOAEC OONBIIMHCTBA METANIOB YYTKO
pearupyroT Ha 3arpsi3HeHMe OypOBBbIMM LUTaMaMK. MeTalibl XapakTepu3yoTcs
aKTUBHOI JatepaibHoil murpauuent. Mckmodenue cocrtasnstor Cu, Cd u B
IPYHTOBBIX Bofax Pb, KoTOopple B  OCHOBHOM  acCOLMHUPOBAHbI B
OpraHOMMHEpaJibHble  KOMIUIEKChl ~ (DYJIbBATHOTO THUNA U TMOBCEMECTHO
PacnpoCTPaHEHbl B OPraHM4YeCKOM ropu3oHTte noys [2]. Kpome Toro, onu He
OTHOCSITCSI K MUHAUKATOPaM 3arpsi3HeHrst OypOBbIMU OTXOfaMu (CM. TabuI. 1).

Takum o6pa3oM, MpPOBEJIEHHbIE WCCIEOBAHMS MO3BOJISIIOT  CEIATh
CIIEYIOLIUE BbIBOJIBI.

I. COpoc OypoBbIX LUIAMOB Ha penbed MECTHOCTU B YCJOBUSX
JIECOTYHAPbl MPUBOAUT K 3arpsi3HEHUI0 MeTasllaMh, OMOTE€HHbIMM BellleCTBa,
XJIOpUJIaMu U CyJbgaTamu, B IEPBYIO OYepe/lb, NOUYBEHHBIX U TPYHTOBBIX BOJI, a
TaK>Ke WUX MOJUleNauMBaHn0. MuHepanbHass M OpraHuYeckasl 4acTh IOYB
NOJIBEPraeTcs 3arpsi3HEHUIO B 3HAUYMTEIILHO MEHbILIEN CTETEHHN.
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Tabmuna 2
[Tokazarenu v 3J1eMEHTHBIN COCTaB MOYBEHHbIX U IPYHTOBBIX BOJ| HA N3YUYEHHBIX MPO(UIISX
NpU Pa3HOM YJIaJIeHU! OT YYACTKOB 3arpsi3HeHUst OypOBbIMU LIIAMAMU

IToka3zareinb ITousennble Bosib! (p. 208) I'pyHToBbIe Bofb! (11p. 105)

Om 50 m 200 m Om 50 m 250 m

pH, en. 7,15 5,74 4,37 49 4,67 5,06
Munepanu3zauusi, Mr/i 2020 890 137 1750 233 124
Na, mr/n 5252 2740 23,8 136,1 13,7 13,2
K, mr/n 124 7,13 3,63 2,55 1,34 1,31
Ca, mr/n 4,62 2,10 0,478 71,7 7,64 2,89
Fe, mr/n 21,2 13,7 201 | 00158 | 0,130 0,219
V, MKr/n 94,2 449 691 0,3 0,25 0,24
Cr, MK/ 23 16,6 8,05 1,38 1,19 0,87
Mn, MKr/n 206 104 27,1 3640 32,2 227
Co, MK/ 11,5 49 1,75 47 1,85 1,86
Ni, MKr/n 329 153 4,29 194 22,7 242
Cu, MK/ 28,7 42,5 10,3 2,68 4,62 0,94
Zn, MKr/n 99 747 39,1 56 46,1 18,5
Sr, MKI/n 1410 596 449 2360 268 150
Cd, mMxr/n 0,63 0,6 0,32 243 0,3 0,46
Pb, Mkr/n 25,8 20,1 3,78 0,5 0,83 042
Ba, Mxr/n 1150 450 57 721 115 200

2. B umemom Kucible YCIOBUSA Cpefbl MNPENONPEACHSIOT AKTUBHYIO
JIATEPAIbHYO0 MATPALMIO IEPEYNCIIEHHBIX MMOJUIFOTAHTOB U BBIHOC MX 34 MPEAEIIbI
ydyacTKa 3arpssHeHusi. PajuanbHass mMurpauysi MMeeT 3HAYEHUE TOJBKO IS
XOpOLIO PACTBOPMMBIX AHMOHOB M KATMOHOB. Takoil cUEHapuii MUrpauuu
NPEAOIPENENSET OTHOCUTEBHO BBICOKYIO YCTOMYMBOCTH MOYB M3ydeHHbIX [ITK
K XUMUYECKOMY 3arpsA3HEHMIO, ONIPENEIISIEMYIO AKTUBHBIM IPOMBIBHBIM PEXXUMOM
KaTEHAPHOW CTPYKTYpPbl JaHNUA(PTOB, 3(P(PEKTUBHBIM pa30aBIECHNEM IOTOKOB
NOJUTIOTAHTOB HU3KO MUHEPAIN30BAHHBIMUA KUCJIBIMUA BOJIAMHU.

3. IIpy MOHMTOpPHMHIE 3arpsi3HEHUSI B PE3yJbTAaTe MPOU3BOACTBA OypPOBBIX
paboT Ha TEPPUTOPUM TYHAPBI U JIECOTYHJPbl HAMOOJBIIYI0 WHIMKATOPHYIO
3HAYMMOCTb UMEIOT IPYHTOBBIE U1 OCOOEHHO TIOYBEHHbBIE BO/IbI.
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M.I'. OnekynoBa, A.l0. Onekynos, C.l). Kykymkun, C.A. J/Iucenkon
Cankr-IleTepOyprckuil rocy1lapCTBEHHBIN YHUBEPCUTET

METOAOJOTNMYECKHE ACHEKTBI 3KOJOI'MYECKOIo
MOHUMTOPUHI'A BO3JIEUCTBUA O BEKTOB
HE®TET'A3010bbIYA

Cratbst nocBsilLicHa pPa3pabOTKE METOIOJIONMYECKUX ACHEKTOB MPOWU3BOJICTBEHHOIO
9KOJIOTMYECKOr0 MOHUTOPMHIAa Ha TEPPUTOPUM JIMLEH3MOHHBIX yyacTKax Hedrerasofo0brau
Amano-Heneukoro aBTOHOMHOro okpyra. Ha ocHOBe aHanmmM3a [JENCTBYIOLLEN CUCTEMBI
MOHUTOPHMHTA NPEJIO>KEHbl MPUHUMINBI OPraHU3alyy CETH CTAHLMII MOHUTOPUHIA, OOOCHOBaH
00s13aTEJIbHbII MEpeUeHb 3arps3HSIIOIMX BELLECTB, PACCMOTPEHbI BO3MOXKHOCTH IPUMEHEHUS
OMOMHMKALMY M OMOTECTUPOBAHUS NPU KOHTPOJIE 32 COCTOSIHUEM KOMIIOHEHTOB OKPY>KAOLIEN
Cpefibl.

KuntoueBble ciioBa: 3arpsi3HEHME, TSKEIbIe METasllbl, IPUPOAHBIE BOJIbI, IOHHBIE OCA/IKH,
104Ba, PaCTeHUE , OMOMHMKALWSI, OMOTECTUPOBAHUE

B HacTosIee BpeMst 13MEHEHUE OKPY>KaroLIel Cpefibl pU HepTerazofoobrye
Ha ceBepe 3amajHoil CHOMpY KOHTPOJMPYETCS NPY MNPOBEEHWM JIOKAIBHOTO
9KOJIOTMYECKOTO ~ MOHUTOPHHIA,  O0S3aTEBbHOCTH  KOTOPOrO  OINpEfesieHa
[TocranoBnennem Ne 56 IlpasurensctBa SIHAO [1]. CornacHo 3TOMy JOKYMEHTY
NIEPBOCTENIEHHOE BHUMAHME YIEJSIETCSl OLUEHKE KayeCTBa aTMOC(EPHOro BO3yXa,
NPUPOJHBIX BOJ, OYB, & TAKXKE HAPYLIEHHOCTH 3EMENIb M PACTUTEIBLHOTO NOKPOBA,
Pa3BUTHIO 3K30T€HHBIX T'€OJOTMYECKUX MPOUECCOB. OJHAKO CUCTEMA MOHUTOPVHTA
COCTOSIHMSI W 3arpsi3HEHUsI OKPY>KAloLIEeH Cpefibl CTAIKUBAETCS C CEPbe3HbIMU
npoOjeMaM  KayecTBa  MOJYYAEMOWM  IKOJOrMYECKOW MH(OpMALMUA — K3-32
OTCYTCTBUSI OOLIEH METOAOJOrMM U OOOCHOBAHHBLIX METOJIOB  MPOBEICHUS
MPOU3BOJICTBEHHOIO  (JIOKQJIBHOTO)  3KOJIOTMYEeCKOro Monutopunra. C  ogHOM
CTOPOHBI, OTCYTCTBUE E€IMHON METOAUKM cOOpa, 0OpabOTKM M aHaIM3a MaTepualia
HE TO3BOJISIET CPaBHMBATH PE3YyJIbTAThbl WCCIEOBAHWIA, MMOJIyYE€HHbIE Pa3HbIMU
noApsAHbIMA - opranu3aiysiMu. C ApyroM CTOPOHbI, NPUMEHSIEMbIE MOAXOAbI B
JIOKAJIbHOM  3KOJIOTMYECKOM  MOHUTOPUHIE HE  CINOCOOHbI  (PUKCUPOBATh
MAJIO3aMETHBIN, HO YCTOWYMBBIA TPEH]] U3MEHEHUST 9KOJIOTMYECKON CUTYALUU MO
BO3JICMICTBAEM TEXHOreHe3a. B aTux yciaoBusix HeoOXoumMa yHUUKauus MojxoioB
U METOJIOB, pa3padOTKa KOMILUIEKCA B3aMMO3aMEHSIEMbIX METOJIUK, MO3BOJISIFOLIUX
NPOBOIUTH  WCCJIE[JOBAHMS OKPYXKAIoOLEl cpefibl B  YCJIOBUSX  Pa3IMYHON
UHTEHCUBHOCTHU AHTPONOIEHHOTO BO3/IEHCTBUSI.

MHoroseTHie WCCIEOBaHUS HAa TEPPUTOPUM HE(PTEra30KOHJEHCATHBIX
MectopoxaeHuin HapbiM-ITyp-Ta3zoBckoro mexuaypeubst [2, 3] mokaszajiu, 4TO
AHTPOMOreHHass TpaHcdopMauysl JaHAWA(PTOB HOCUT JIOKAJIBHBIA XapakTep.
OcHOBHOE HeraTMBHOE BO3JIEHCTBHE HAOJIOIAETCS, TJIaBHbIM O0PAa30M, Ha CTaJIUsIX
reoJIOropas3BelouHbIX padoT M o0ycTporicTBa npombicia. [lpu skcrumyarauym
MECTOPOX/IEHUSI OCHOBHbIMM MCTOYHUKAMU 3arpsi3HEHUs] CIy>KaT 1LIaMOBbIE
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amOapbl ¥ cOPOC MIACTOBBIX BOJ NPY TEXHOJIOMMYECKUX ONEPALMSIX HA CKBAaXKMHAX,
NPUBOAAIIME K TMOMALIENAYMBAHMIO TPUPOAHBIX BOJ M IOYB, 3arpsA3HEHUE WUX
HE(PTAHBIMU YIIIEBOAOPOAMH, (PEHOJIAMMU, XJIopyamu, Ba, Str, Fe u Na [4].

Pazpaborannas METOMIOJIOTUST OpraHu3auun u NIPOBEJCHNS
9KOJIOTMYECKOTO MOHWTOPHMHIAa HAa TEPPUTOPUM JIMLEH3MOHHOIO y4dacTKa
OMpefeNsieT METOAWKY IMPOBEACHUS MOJEBBIX MCCIENOBAaHUI, OTOOpa OOpa3loB
KOMIIOHEHTOB OKPY>KaIOILIEH Cpefibl M UX JJA0OPAaTOPHbIN aHAIIN3.

IIpn BBINOJHEHMM TOJNEBBIX pPadOT HEOOXOAMMAa CETh 3TAJOHHBIX
MJIOIIAJEN, BKJIIOYAIOIIAs KOHTPOJIbHbIE (BOJIM3UM OOBEKTOB MH(PACTPYKTYpPbI
HEe(TEra3oBoro MpoMbICIa), YCIOBHO-KOHTPOJIbHbIE (B 30HE BJIMSIHUASI TPYMIIbI
MPOU3BOJICTBEHHbIX OOBEKTOB WJIM OOIIEro BO3JIEUCTBUS BCEW XO3SMCTBEHHOWM
MHPPACTPYKTYPbI) U YCIOBHO-(DOHOBbIE CTAHUMU MOHUTOPUHIA (HE 3aTPOHYThIE
TEXHOTE€HHBIM BO3/IeViCTBHEM). MOHUTOPUHT [OJKEH MPOBOAUTHLCS 1 pa3 B roj B
Nepuof]i MAKCUMAIIBHOM  OMOJIOTMYECKOW AKTMBHOCTH (B HIOJIE-aBTYCTe).
N3ydyeHre KOMIOHEHTOB MPUPOJIHBIX HA3EMHBbIX U AKBAJIbHBIX KOMILJIEKCOB
(CHEXXHOT0 MOKPOBA, MPU3EMHOIO CJI0S1 aTMOC(EPHOr0 BO3AyXa, MOBEPXHOCTHBIX
BOJI, JIOHHBbIX OTJIOXKEHWil, MOYB W PACTUTEIILHOCTU) B CONPSIKEHHOM Psily
3JIEMEHTApPHOIO0 TE€OXMMUYECKOro JaHAmadTa OCYUECTBISETCSI HAa OCHOBE
KaTeHapHoro mnpuHuuna. s mnoJaydeHusi penpe3eHTaTUBHON WHMOpMaluuu
(POHOBBIE YYACTKMA BBIOMPAIOTCSI TakuM OOpa3oM, YTOObI OXBaTUTb BCE
Pa3HO00pa3ue MPUPOJIHbIX YCJIOBUI HA KOHTPOJBbHBIX U YCJIOBHO-KOHTPOJBbHBIX
CTAHUUSIX C YYETOM MO3aUYHOCTHM U KOMIUIEKCHOCTU NPUPOJHBIX 3KOCHUCTEM.
['eoakonornyeckoe onvucaHre CTaHIMA MOHUTOPUHIA BKITFOUAET XapaKTEPUCTUKY
BCEX KOMIIOHEHTOB OKPYXKAIOLIE Cpefibl, MPUPOHbIX U AHTPOINOTrEeHHbIX
O0BEKTOB, MPUMBIKAIOIMIMX K CTAaHIMM MOHUTOpuHra. Jlaercss mnoppoOHoe
OMKCAHME COCTaBa YETBEPTUYHBIX OTIIOKEHUM, pelbea M MuUKpopeabeda,
MOYBEHHOTO TIOKpOBa M pacTUTENbHOCTU. [Insi omnpepesieHus JaTepajbHOM
MUTpalMi XUMUYECKUX 3JIEMEHTOB HCIOJb3YIOTCS 3KOJIOrMYecKue Mnpoduiu,
NpOoXOosiuIve Yepe3 OCHOBHbIE (hOpMbl Me30opesbeda U BKIHOYAOLIME HE MEHee
3-5 nrkeToB. MOHUTOPHHI 3K30T€HHBIX T'€0JIOTMYECKUX MPOLECCOB U IMHAMUKU
HapYLIEHHOCTH 3€MeJIb TMPOBOAUTCS Ha 0a3e CpaBHEHMS C JaHJIAMTHOW WU
reo00TaHNYECKOW KapTaMu JIMLEH3UMOHHOTO Y4YacTKa Ha MOMEHT BBITIOJHEHUS
¢OHOBO¥ OLICHKH.

OueHka 3arps3HeHus OKpYXKarwllei cpefibl B MeCTax pa3MeLeHUs
00BEKTOB  He(dTerazofoOblyM [JAaeTCcs Ha OCHOBE aHalu3a W3MEHEHUs
XUMHMYECKOTO COCTaBa KOMIOHEHTOB JiaHawagToB. [TocKOAbKY B OTAaleHHbIX
paiionax CeBepa, rie OTCYTCTBYIOT IMOCTOSIHHbIE MOCTbl KOHTPOJISI KayecTBa
aTMOC(epHOro BO3yXa, €IMHUYHbIE U3MEPEHUSI KOHLIEHTPAUUKU TOJIIFOTAHTOB B
BO3[yX€ HE MAIOT NPEJCTABIECHUSI O €ro 3arpsA3HEHUM W MOTYT TNPUBECTH K
JIOXXHBIM BbIBOfIaM, MpsSMOM OTOOpP M aHaiM3 NOpo0 BO3[yXa HEOOXOAUMO
3aMEHUTb WHTErPAIIbHOM OLEHKON COCTOSIHUSI aTMOC(EPHOrO BO3AyXa IO
XUMHYECKOMY COCTAaBY CHEXKHOIO TMNOKpOBa (CHEroBOM BOAbl W TBEPMbIX
a’po30JIeii) U MHAMKATOPHBIX BUAOB pacTeHuil. OTOOp NMpoO CHera BbINOJIHIETCS
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oquH pa3 B roj B coorBeTcTBUU ¢ PJ1 52.04.186-89 [5] B III nekane anpesns - 1
pekage Mas. OT6op mnpoO6 W M3yYeHUME XMMHUYECKOrO COCTaBa PaCTEHWU
npoBojutcs B cooTBeTcTBUM ¢ CII 47.13330.2016 [6]. CoO6CcTBEHHO OmnpefieieHre
COJIEp>KaHusl MOJUTIOTAHTOB B aTMOC(IEPHOM BO3[yX€ HEOOXOAMMO MPOBOAUTH B
paMKax MPOM3BOACTBEHHOI'O 3KOJIOrMYECKOro KOHTpous Ha rpannue C33 mim 3a
KOHTYPOM MPOU3BOJICTBEHHON MJIOIIAJIKH.

N3yyenne BOAHBIX OOBEKTOB U OTOOP MPOO NPUPOHBIX BOJ MPOBOAUTCS B
cootrBeTcTBUM ¢ ['OCT 17.1.5.05-85 u sip. [Ipu nccrnenoBanuu JOHHBIX OCAKOB
BOJIHbIX OOBEKTOB, i1 KOTOPbIX XapaKTepHbl KpaillHe HU3KHE CKOPOCTH
ocankoHakormienus (0,01-0,5 mm/roj), Heo6XoAUMMO OpaTh CaMblil BEPXHUIA CJIOM
OTJIOXKEHWI; MPU HAJIMYUY HAUJIKA (MOJTYB3BElLIEHHbIE TOHKOUCTIEPCHBIE OCAJIKK)
B MpOOyY OepeTcs TOJIBKO 3TOT CJIOMN.

Ot6op mnpo06 MOYB Ha OSTAJOHHBIX Y4yacTKax, I7I€ 3aKJabIBacTCs
NOYBEHHBIN pa3pe3, OCYIIECTBISIETCS U3 BCEX IeHETUYeCcKuX ropu3oHtoB. Ha
OCTAJIbHBIX CTAHUUSIX MOHUTOPUHIA MOYBEHHbIN MaTeprasl OTOMPAETCS METOJOM
koHBepTa no 'OCT 17.4.4.02-84 u ap. u3 JBYyX N€HETUYECKUX TOPU3OHTOB —
OPraHOT€HHOr0 W WJIJTFOBUAIBHOTO, YTO OOECNEYMBAET OLEHKY HE TOJBKO
NOBEPXHOCTHOTO 3arpsi3HEHUSI, HO W KOHTPOJIb MUIPaUUM 3arpsi3HSIOLIUX
BELLECTB BrilyOb MOYBEHHOI'O MOKPOBA.

Tabnuma
[lepeueHnb 3arps3HSIOLMX BEWIECTB U MAPAMETPOB, MOJJIEXKAILMX UCCIIEIOBAHUIO B
KOMIIOHEHTAX OKPY>KArOLLEN Cpefibl

ATMOCHhEpHbIN BO3IYX

OueHka NpoBOJUTCSI HA OCHOBE aHAJIM3a CHEra U UHIMKATOPHBIX BUJIOB PACTEHUI

CHer

NH., NO,, SO, Cl, Hedprsnbie yriesopopobl, Feoou, Pb>, Zn», Mn>, Cu~, Ni~, Cr~

IIpuponHble Bosibl

pH, NH.:, NO., HCO,, SO, PO., CI,, Ca*, Mg~, Na, K-, HedpTsiHble yriaeBogopojbl, (peHOJIbI,
Feoo6w, Pb~, Zn>, Mn>, Cu», Ni>, Cr+, Ba>

J1oHHBIE OCagKu

pH, SO., CI,, nedrsinbie yraesogopoasl, Na, Fe, Pb, Zn, Mn, Ni, Cr, Cd, Hg, Cu, Ba, V, Sr

[TouBbI: OPraHOreHHbIN U UITFOBUAJIbHBIN TOPU30HTHI

pH, NO:, PO, SO, Cl, HedTsinble yrieBopoposbl, HadranuH, Fe, Pb, Zn, Mn, Ni, Cr,
¢enonbl, Na, AITAB, Cd, Hg, Cu, V, Ba, Sr

NHupukaTopHble BUbl pacTeHuil: 6arynbHuk Ledum decumbens v numaitnuk Cladonia
stellaris

Na, Sr, Fe, Pb, Zn, Mn, Cu, Ni, Cr, Ba, V, Co, Cd

C wenpr0  yHM(UKAUMM  NOJNYYA€MBIX  PE3yJNbTATOB  Pa3jIM4YHBIMU
U3bICKATEJLCKAMU ~ OpPraHM3alMsiMM  JIJIsl  aHajiW3a BaJOBOIO  COAEP KAHUS
XMUMUYECKUX 3JIEMEHTOB NPU MPOOONOATOTOBKE M XMMUYECKOM AHAJN3E JJOHHbIX
OCaJIKOB, TMOYB M PACTEHUII HEOOXOAMMO IMPUMEHEHUE IMOJHOIO KHUCJIOTHOTO
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BCKPbITUSI MPOO, WMCKJOYasi UCMOJb30BaHUE KUCIOTHBIX BbITSKEK. Haubonee
NPEINOYTUTENIbHBIMA ~ METOJIaMU  OTPEJIESICHUsT XUMUYECKOro CcocTaBa Mpoo
apisitorcst UCIT MC u UCIT ASC. [Ins1 oueHku BO3AEUCTBUS HEPTEra3o00bam
HA TPUPOJHYIO Cpely CKOPPEKTUpPOBaH Ha0Op 3arpsi3HSIIOUIMX BELIECTB,
U3y4aeMbIX B XOfIe JIOKAJILHOTO MOHUTOPWHIA JIMIEH3UOHHBIX YYaCTKOB
(Tabmnua). B nepedeHb BeleCTB IONOJHUTENBLHO BKIOUEHbI Ba, Sr, V, Co, Sc u
HapTanTMH B TOYBAX U JIOHHBIX OTJIOKEHUSIX, POCT COJIEP3KAHUSI KOTOPbIX
yKa3bIBaeT Ha 3arpsi3HEHUE OKPYKAIOLLIEN Cpefibl NPU NPOBEIEHUU OYPOBBIX padoT
(Ba, Sr, V, HadranuH) wim city>KnT, Hapsay € APYTMMU METaJlJIaMU, UHIUKATOPOM
cocTasa noyBooOpasyrouwmx nopog (Sc, Co).

ns  ¢ukcauuym Mallo3aMeTHbIX W3MEHEHUI OKpy>Karoulell cpefibl B
YCJIOBUSIX JI0OBIYM  YIJIEBOJIOPOMIOB HEOOXOAMMO BKJHOYATh OMOJOTMYECKUE
METOfIbl KOHTPOJISl 3arps3HeHus cpefpl. B KadecTBe OMOMHIMKATOPOB
TEXHOTEHHOI'O 3arps3HEHUs] PEKOMEHJIOBAHbI W3BECTHbIE ISl TYHJPOBBLIX W
JIECOTYHAPOBbIX JaHmaToB pactenust: Ledum decumbens (Ait.) Lodd. ex
Steud. u Cladonia stellaris (Opiz) Pouzar&Vezd. OuLEHKYy TOKCUYHOCTH
KOMIIOHEHTOB  JiaHawagTa UejaecooOpa3HO MPOBOAUTHL MO  pe3yJbTaTam
OMOTEeCTUPOBAaHUS C UcNosb3oBaHueM Daphnaia magna Straus. u Chlorella
vulgaris Beijer., 0coOeHHO BOJIM3U OOBEKTOB TEXHOT€HE3A.
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P.B. PomaHnos

Mypomckuit UHCTUTYT ((punman) peaepanbHOro rocyjapCTBEHHOTO
OIO/I>KETHOTO 00Pa30BATENBHOIO YUPEXKICHNS BICILIErO 00pa30BaHUs
«BraguMupckuil rocyJapCTBEHHbI YHUBEPCUTET UMEHU AJIEKCaH/Ipa

I'puropseBnua n Hukonas I'puropseBnda CToOIeTOBBIX»

OPI'AHU3ZAIUA 'EOKOJOI'MYECKOTI'O MOHUTOPHUHI'A
NCTOYHUKOB HEHEHTPAJ/IN30BAHHOI'O BOOJOCHABXKEHU A
B YCJIOBUSX BIUSHUSA TEXHOTEHHOUW HATPY3KH
IMPOMBIIVIEHHBIX OB BEKTOB

B pabore paccMoTpeH MOAXoj MO OpPraHu3alyy Ie03KOJOrMYeCKOro MOHMTOPHMHIA
HELEHTPAJIM30BAaHHOTO BOJOCHAOXEHMSI B HACENIEHHbIX MYHKTaX, pAaCHOJIOXEHHbIX Ha
KapcToBbIX TeppuTopusix. [IpuBeneHbl pe3ynbTaTbl MOHUTOPUHIA TEPPUTOPUI, HA KOTOPbIX
NPOMBILIJIEHHbIE ~ OOBEKTbl ~ OKa3bIBalOT  HEraTMBHOE  BJMSHAE  HAa  MCTOYHWKU
HELIEHTPAJIM30BAaHHOTO BOJJOCHAOXKEHUS U KapCTOBO-CY(phO31OHHBIE MPOLIECCHI.

KntoueBble  cioBa:  re03KOJOrMYECKUMII ~ MOHWTOPUHT,  HELEHTPaJIU30BAHHOE
BOJIOCHA0KEHUE, TEXHOTEHHAsl Harpy3ka, TIeO02JIEKTPUYECKUIl METOJ], NPOMbIIIJIEHHbIE
00BEKTHI.

B Hacrosiee BpemMsi aHTPOMOrE€HHOE BO3/IEVICTBHE BCE Yallle CKa3bIBACTCS
HA CHVDKEHMM KAayeCTBa BOJIHBIX PECYPCOB, a MOCTOSIHHOE MOBBILIEHUE YPOBHS
BOJIONOTPEOIEHUSI MPUBOAUT K HAPYLICHUIO YCTAHOBUBILIETOCS BOJIHOTO PEKMUMA.
[Io pansbiM  mupoBoi ctatuctTuku (qoknmagel OOH u MDGs) okodio
BOCBMUJIECSITY TIPOLEHTOB CTOYHBIX BOJ MOMAJAET B BOJOEMbI 0€3 MPOXOKACHUS
npouenypbl  ouuctku [1]. Takum oOpa3om, mnpobiemMa BOJOCHAOKEHUS
KAYECTBEHHOW BOJIOW, a B LIEJIOM M KOHTPOJIb KayeCTBAa BOJbI OCOOEHHO MpU
HELEHTPAJIM30BAHHOM BOJJOCHAOXKEHUHU SIBJISIETCS. MUPOBOM NMPOOJIEMOIA.

KonTposnb  kauecTBa  BOAbl ~ MCTOYHMKOB  HEUEHTPAJIM30BAHHOIO
BOJIOCHAOXKeHus1  elle  Oojiee  YCJIOXHSIETCS, €Clid  BOJIONOJIb30BaHUE
OCYILIECTBIIIETCS HA  3aKapCTOBAaHHbIX  Tepputropusix [2]. Kapcrosbie
BOJIOOOMEHHbBIE CUCTEMbI B OTJIMYME OT aHAJIOTUYHBIX CUCTEM B HEPACTBOPUMBIX
nopojiax UMEIOT BbICOKYIO MPUPOJIHYIO U AHTPOIOTeHHYI0 YSI3BUMOCTh PECYpPCOB
NOJ3eMHBIX BOJI, WX KpaiHe HU3KYK CHOCOOHOCTh K CAMOOYMILEHUIO U
pacCeMBaHUIO 3arpsI3HSIONIMX BElEeCTB. TeXHOreHHast Harpy3Ka MPOMbBIIIJIEHHbIX
00BEKTOB OKa3bIBaeT CHJILHOE BO3JCHCTBME HA MOJ3EMHbIE BOJbI, NICKAXKAET XOJ
pa3BUTHUsI KapcTO-CY(PPO3MOHHBIX MPOLECCOB.

[TpoBeseHue re03KO0JIOTMIECKOrO MOHUTOPUHIa MCTOYHNKOB
HEUEHTPAJIM30BAHHOTO BOJIOCHAOXKEHUSI B 3TOM CJIydyae SIBJISIETCSl aKTyaJbHOU U
JIOCTATOYHO CJIOXKHOM 3ajjaueii, OCOOEHHO B YCJOBMSIX HaJIUM4Msl AKTHUBHbBIX
KapCTOBBIX MPOLECCOB U TMpPHU CJOXKHBIX TUAPOreO0JOrMYeCcKrUX YCJIOBUSIX Ha
TEPPUTOPUM  PACMIOJIOKEHUS]  MOTEHUUATBHO  OMACHBIX  MPOMBIIIEHHbIX
00BEKTOB.
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Ha Teppuropusix HeOOJbIIMX HACEJEHHBIX MYHKTOB, YACTHOM CEKTOpE U
NIPYTUX UHXKEHEPHO-TEXHUYECKUX O0BEKTAX B OJIM3K MPOMBILIJIEHHBIX OOBEKTOB,
rJ€ MPUMEHSECTCS HELEHTPAJIU30BAaHHOE BOJOCHAOXKEHHWE, YCTAHABJIMBAIOT
CHACTEMBbl MOHUTOPHMHIA MapaMETPOB KayeCTBAa I'PYHTOBBIX BOJ U OMNPEAEISIIOT
PafioHbI C Pa3IMYHbIM TUAPOrEOJOTMYECKUM PEKUMOM MOA3EMHBIX BOJI. [laHHbIE
CHCTEMBI MOCTPOEHBI C YYETOM HAIMYMS HAOIIOIATENbHBIX MYHKTOB (CKBAXKUHBI,
KOJIO/IBI), AaHalIW3 COCTOSIHAS BOAblI M3 KOTOPBIX TMO3BOJIIET CUCTEMam
nogO0OHOr0 KJlacca KOHTPOJIMPOBATH NApPaMETPbI 3arpsi3HEHNS] BOJIHbIX PECYPCOB
Y JUHAMUKY YPOBHSI BOJOHOCHOrO ropusoHTta [3]. Opranusauusi MOHUTOPUHIA
PETTIAMEHTUPYETCSI OPraHAMU BEIOMCTBEHHOTO KOHTPOJISI BOJIHBIX pecypcoB[4].

[Ipepmaraemblii MOAXOJ, OPraHM3alUU TEOIKOJIOTMYECKOIO MOHMTOPUHIA
HELUEHTPAIIM30BAHHOTO BOJIOCHAOXKEHUSI B HACEJICHHBIX MYHKTaX, B YCJOBUSX
BIIASIHWSI TEXHOTEHHOW HArpy3KW NPOMBILIJIEHHBIX OOBEKTOB PACMONIOXKEHHBIX Ha
KapCTOBbIX TEPPUTOPUSIX, MPEANOJIAracT PELUICHUE CIEeAYIOIIMX 3a/]ay:

-BbIJIEJICHUE KJTFOUEBBIX TUPOre0JIOrMYECKUX MPOLIECCOB Ha
KOHTPOJIMPYEMON TEPPUTOPUA TpeOyOIMX TUJIPOJIOTUYECKOTO "
FEOJIMHAMUYECKOTO KOHTPOJISI B TE€OJIOTMYECKON CpEfle Ha OCHOBE aHalm3a
YCJIOBUI NPOTEKAHUSI KAPCTOBBIX MPOLECCOB;

- OOOCHOBAaHHBIi  BbIOOP  METOIOB  PErucTpauud U  OLECHKH
KOHTPOJIMPYEMBIX TAPAMETPOB;

- BbIsIBJIEHUE (PAKTOPOB, OKA3bIBAIOIIMX HEFATUBHOE BIIMSIHUE HA TOUYHOCTh
PE3yNbTATOB, U pa3pab0OTKa AITOPUTMOB OOHAPY KEHUS TMIPOre€OJMHAMUKM;

- OLICHKA Y aHaJjin3 OOHApPY>KEHHbIX aHOMAJIUIL;

- TPOTHO3UPOBAHME HEOOPATHUMBIX KaTACTPO(PUUECKUX H3MEHEHUN
TU/IPOr€0JIOrMYECKUX yCJIOBUI IKCIUTy aTalyu HELEHTPAIM30BAHHOTO
BOJJOCHAOYKEHUSI.

[IocTpoeHne cucteM  aBTOMATU3UPOBAHHOTO  TMPOTrE€OJIOTMYECKOTO
KOHTPOJIsi 0a3UpyeTcs Ha MPUHUMINAIBHON BO3MOXKHOCTH MTPOBENICHNS] OUEHKU 1
reOJMHAMUYECKOTO IMPOTHO3a HA OCHOBE JIOKAJbHbIX HAONIOEHMA 34
OT/JIEJIbHBIMA ~ BBIJCJICHHBIMU  TE€OIMHAMUYECKM AaKTUBHbIMA 30HaMu  [5].
[TpencTaBnsisi TMAPOre0JIOrMYECKyI0 Cpely KaK COBOKYMHOCTb OOJBIIMX U MAJIbIX
00BEMOB cpenpl (0OBEKTOB), MO>KHO BBIJICJIUTH OT/ICJIbHbIE
TUAPOreOJMHAMAYECKUE OOBEKTHI, ONMPENESIOIIAE TOT WIM UHON Mpouecc. ITo
MO3BOJISIET  BBIIEJSACTh JIOKAJIbHbIE W3MEHEHMs] MpU OOOOILLIEHHON OLEHKE
reOJJMHAMUKU TUAPOre0sIOrnYeCcKO Cpefibl U MPOrHO3a BO3MOXKHBIX HETaTMBHBIX
CLUEHAPUEB.

711 KOHTPOUISE TUPOre0JIOrMYECKUX MAPAMETPOB Cpefibl (MUHEpAIA3aLs
1 YPOBEHb 3ajleraHusi MOJ3EMHBIX BOJI) MPUMEHSUIUCH FE€O3JIEKTPUUECKUN METO
MHOTOYAaCTHOTO BEPTUKAJIBHOIO 3JIEKTPUYECKOTO 30HMPOBAHUSI COBMECTHO C
(pazoMeTprUECKMM  METOJIOM PETrUCTpPaUUM TEONIEKTPUYECKUX CUTHAJIOB,
KOTOpbIi WMEeT psji npeumyllecTs [6]. YpaenbHas 371eKTPONPOBOAUMOCTD
HACBILIEHHBbIX BOJOW TOPHBIX TMOPOJ, CUJIBHO OTJIMYACTCS OT YJEJIbHON
3JIEKTPONPOBOAUMOCTU CYXUX TOpHbIX Nopop. C yBeIMYEHHEM KOHUEHTpalUu
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COJIEW B BOJI€ YCWIMBAIOTCA MEXKMOHHbIE B3aMMOJICMCTBUS, BCJIE[ACTBUE 3TOrO
3JIEKTPONPOBOJHOCTh BOJIHBIX CHUCTEM YBEIIMYMBAECTCS W PETUCTPUPYETCS
CHACTEMOW T'MAPOre0JIOrNYECKOro KOHTPOJIs [7].

['eoaKoIOrMYeCKUil.  MOHUTOPUHT TEPPUTOPUM  HELEHTPAIU30BAHHOIO
BOJIOCHAOXKEHUs1 NpoBoAwiica B panoHe T. [I3epxkmHcka Hwukeropopckon
obnactu. BelOop fnaHHOW TEPpPUTOPUM OOOCHOBAH TEM, YTO ropof [l3ep>KMHCK
SBJISIETCSI KPYNHbIM NPOMBILUIEHHBIM LEHTPOM, a €r0 OKPECTHas TEPPUTOPUS
MMEET OOJIbIIIOE YKCJIO MPOMBIIUICHHBIX 30H PACIOJIOKEHHBIX B HACEJIEHHbBIX
NyHKTAaX M  YaCTHOM  CEKTOPE  WCMOJIb3YIOIWMM  HEUEHTPAIU30BAHHOE
BOJIOCHAOKEHHUE .

B paitone nocenka IIylIKMHO TEXHOTE€HHOE BIIMSIHUE HA KApCTOBBIE BOJbI
HELUEHTPAIIM30BAHHOTO BOJIOCHAOXKEHUSI CaMOE€ WHTEHCHUBHOE, TAaK KakK 3/1eChb
HAXOJSATCSI TPYHTOBBIE BOA03a00pbl, HAPYLIAIOUIME E€CTECTBEHHBIN PEXUM
AJUTFOBUAJILHOTO BOJJOHOCHOI'O TOPU30HTA B TPELIMHHO-KAPCTOBBIX mopojax. Ha
MHOTUX MPOMOPENNPUSITUIX, KPOME TOTO, MPOUCXOJAT YTEUYKU MPOMBILIIEHHBIX
Bofi. OHM, KaK MpaBWIO, XUMUYECKM 3arpsi3HEHbl U WMEIOT TOBBILICHHYO
MUHEpAIM3alMI0 W Temneparypy. BcrnenctBue 3TOro, mnoMMMO CO3[AHMS
JIONOJIHUTEIILHBIX YCJIOBUI MH(UILTpAUUMM B MECTaxX yTEUYeK MPOMBbILIJIEHHbIX
BOJI, YBEJIUYMBAIOTCA CKOPOCTM PACTBOPEHMSI KAPCTYHOLIUXCS TMOPOJ.
VCTOYHUKOM  3arps3HEHUs CJyXkKaT, KPOME VYIOMSIHYTBIX BbIIIE YTEYEK
MPOMCTOKOB B TPYHT, TakXe€ CBaJKA TBEPAbIX OTXOAOB XUMHUYECKOW
MPOMBILIIEHHOCTH. CtpourtenbcTBO OTCTOVIHMKOB, VICKYCCTBEHHBIX
BOJIOEMOB TaKXE CO3[1a€T J[IOMOJHUTEJIbHbIE YCJIOBUS I TOCTOSIHHOTO
YBJIaXKHEHUS] U Pa3BUTHS KAPCTOBO-CY(P(PO3UOHHBIX MPOLIECCOB.

B camom ropope pacnpoCcTpaHeHbl YTEUYKM BOJA U3 NOA3EMHBIX
KOMMYHUKaLAN n3-3a CUJIbHON N3HOLLIEHHOCTH BOJIOITPOBOJIHOM,
KaHAJIM3ALWOHHOW U TEIMJIOBOM ceTel ropoja. B pesynbrare 2TOr0o mpOMCXOAUT
JIOKAJIbHOE HACBhILIEHUE BOJIOM 30HbI a’palyu, a WMHOITIA W TOANUTHbIBAHUE
NEPBOr0 BOJOHOCHOI'O TOPU30HTA WCMOJIB3YEMOrO JjIsl HEUEHTPAIM30BAHHOIO
BOJIOCHAOXKEHUS. DTO YCKOPSIET Pa3BUTHE KAPCTOBBIX MOJOCTEN.

B paccMaTpuBaeMon pabote npeyCMOTpEHa OpraHusauust
KapCTOJIOTMYECKOr0  MOHUTOPHMHrAa C  MOCHeAyrolend pa3paboTKoi  npu
HEOOXOMMOCTH CHEUUAIbHBIX ~ MEp 9JKCIUIyaTauyuoOHHOro xapakrtepa. Ilpm
MOHUTOPUHIE TMPEyCMAaTPUBAETCSl TNPOBOUTH HAOIOACHUS 32 PEXKUMOM W
COCTaBOM TMOJA3EMHBIX BOJ HEe pexe 1 pa3a B KBapTaj, a 3a BO3MOXHBIMU
neopmauusimu- 1-2 paza B rof. Ilo pe3ynabraram 2TuX padboT [I0KHA
NPOBOJIUTHCSI KOPPEKTUPOBKA KApCTOOMNACHOCTM M BbIPAaOOTKA METOJUK
a/lanTUBHOTO TUIPOre0JIOrMYeCcKOro KOHTPOJISA JKCIUTyaTauuu
HEUEHTPAIM30BAHHOTO BOIOCHAOXKEHUSI.

Pa6ora Bbmonnena npu mnopuepxkke Crunenguu Ilpesupenta PP CII-
254.2019.5

87



JIureparypa

1. Cherunya P. C. Sustainable Supply of Safe Drinking Water for Underserved
Households in Kenya: Investigating the Viability of Decentralized Solutions / Cherunya P. C.,
Janezic C. and Leuchner M. //Water 2015, 7(10), pp.5437-5457,

2. Kimumuyk A.B. PekomeHpauuu Mo OXpaHe TMOA3EMHbIX MCTOYHUKOB MUTHEBOrO
BOJOCHAOKeHUs1 B KapcToBbIX pernoHax / Kmumuyk A.B., Tokapes C.B. // Cneneonorusi u
kapctoJiorusi. — Ne 12. — Cumcpeponoss. — 2014. - C. 5-16.

3. ComoB, M. A.BopocHa6xenue: yuyeOHuk / ComoB, M. A., Ksutka JI.A.// M.
NH®PA-M, 2014. - 288 c.

4. NlecrakoB B. M. Meroguka OLEHKM PpecypcoB MOA3EMHBIX BOJ Ha ydacTKax
OeperoBbix Boj03ab0poB: MoHorpacus / lllectakos B. M., Heseueps UK., Asununa U.B. //
M.: K1Y, 2009. - 192 c.

5. Dorofeev N. V. The method of selection of key objects and the construction of
forecast function of the destructive geodynamic processes / Dorofeev N. V., Kuzichkin O. R.,
Eremenko V. T. // 16th International Multidisciplinary Scientific GeoConference SGEM
2016, Book2 Vol. 1, pp 883-890

6. Vasilyev, G. Results of the modeling of the phase-metric method of the control of
the development of suffusion processes / Vasilyev, G., Kuzichkin, O., Baknin, M.,
Dorofeev, N., Grecheneva, A. // International Multidisciplinary Scientific GeoConference
Surveying Geology and Mining Ecology Management, SGEM Volume 18, Issue 5.2, 2018,
Pages 827-834

7. PomanoB P.B. TI'eoskonornueckuii KOHTPOJIb BOJOHOCHOI'O TOpPU30HTA B
HELEHTPAJIM30BAHHON CUCTEME BOJIOCHAOXKEHMsI Ha JioKalnbHOM YypoBHe / Pomanos P.B.,
Ky3uukun O.P., I'peueneBa A.B. // ®yHnameHTanbHble U MPUKJIAAHbIE TPOOJEMb] TEXHUKU U
texHosoruu. Ne3(311) 2015. - c.137-142.
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CapatoBcKuil rOCyJapCTBEHHBIN TEXHUYECKNI yHUBEpcUTeT nMenu ['arapuna 10.A.

OIIEHKA 9KOJIOTMYECKOI'O COCTOSIHUA TEPPUTOPUN
BbJIN3U C KPYIITHBIMUA ITPOMbBIIIVIEHHBIMHA
MNPEAITPUATUAMU r. CAPATOBA

[IpoBenen aHanu3 kayecTBa arMmocgepHOro Bo3ayxa Ha Tepputopusix C33
NPOMBILUIEHHbIX ~MPEANpUATAN 1O ce30Ham ropa. Paccuuranwbii  uHpeke KH3A
COOTBETCTBYET 5, UTO CBUJETEILCTBYET O COCTOSIHUM HOPMBbI. Y CTAHOBIJIEHO INPEBBILIEHUE
[NIK no quokcuay azota. [1o Mopo-6uoxuMuyecKuM napameTpam ONnpeesieH0 KpUTUIeCKoe
COCTOSIHUE JIEPEBLEB, MPOU3PACTAIOIIMX HA AHATIM3UPYEMBIX TEPPUTOPUSIX.

KnroueBble ci0Ba: NpPOMBILUIEHHbIE MPEANPUSTHS, 3arpsi3HEHUE aTMOC(EPHOIO
BO3/lyXa, (PUTOMHAMKALMS, KOJIOTUYECKOE COCTOSIHUE CPefbl

HOns  r. CaparoBa, Takke Kak ¥ g OONBIIMHCTBA KPYIHBIX

NPOMBIIUIEHHBIX LEHTPOB Poccuu, XapakTepHbl NPOONEMbI, CBSI3aHHBIE C
3arpsA3HEHUEM  aTMOC(EPbI BbIOPOCAMU NPOMBILUICHHBIX MPEANPUITUI, B
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pe3yJibTaTe 4ero (popMHMpYeTCsl CUTyalysi 3KOJOTMYECKOr0 HEOJarononyyust u
PAaCTEeT PUCK JIJIS1 30POBbs HACEIICHUSI.

Lenb Hamein padboThbl 3aKIHOYAIACH B CE30HHOM OMNPEEJIEHUN COCTOSIHUS
TEPPUTOPHI CAHUTAPHO-3ALUTHBIX 30H npeanpusATnii r. Caparosa.

HamMpn B TeuyeHME HECKOJIBKMX JIET ONPEAENSICS CE30HHBI YPOBEHb
3arpsA3HEHNs ATMOC(EPHOrO BO3/lyXa HA TEPPUTOPUSIX CAHUTAPHO-3AILINATHBIX 30H
7 npepnpusatuii B 1. CapaTtoBe, OKa3blBAIOUMX HauOOJbLIEE BIMSHAE Ha
aTMocepy ropoja 1 MpeaCTABICHHbIX B TAOINLE.

Hccnepyemble yuyacTku

3A0 «C2I10»
OAOQO «HIIIT «Anmas»

3A0 «DneKkTpoucToYHUK» - CapaTOBCKUI aKKYMYJISITOPHbIN 3aBOJ

00O «CapaToBTeXCTeKI0»

00O «CapatoBoprcuHTe3»

OAO «Caparosckuil HeprenepepadaTbIBatOLIMI 3aBO»

N NN R W -

OAOQO «CapaToBcKuil NOAUIMITHUKOBbINA 3aBOMI»

AHaM3 KayecTBa BO3AYLIHOM CpElbl MPOU3BOAWICS MO pe3yJbTaTaM
ONMpEEeCHUsT MAaKCUMAaJlbHO-PA30BbIX W  CPEIHECYTOYHBIX  KOHLICHTPALWI
OKCUJJOB a30Ta, OKCHJOB YIJEpoja, [AWOKCHA cepbl, opmanbaerua,
B3BCILICHHBIX YACTHII NbIJIM, 030HA KOHOB XKeJjie3a, UHKa U Xxpoma. Ha ocHoBaHuun
CPEIHECYTOYHbIX W MAaKCUMAJbHO pa30BbIX KOHLUEHTPAUUN yCTaHABIMBAIU
IMHAMWKY U3MEHEHVS KOHUEHTPALMU 3arpsi3Hsommx BemecTs (3B) noce3oHHO B
TEYEHWH TOIoOBOro uukia. Ha oOCHOBaHMM MONYYEHHBIX PE3YyJbTATOB
PacCUMTBIBAIM KOMIUIEKCHBI WHJIEKC 3arpsi3HEHHs] aTMOC(EPHOro BO3yXa
(KH3A).

[IpakTyecku MO BCEM OMNPEJEIIEMbIM BEIIECTBAM MO CE30HAM Ha
teppuTopusix C33 npeqnpuaTuil He ObLIO 3a(PUKCUPOBAHO MPEBBLILICHUS HU
IMOKM.p., au I1[IKc.c. Uckmtrouenne coctaBuiii OKCUf U JUOKcHy asora. Ilo
okcay asora ormedasoch npesblieHne I[1[IKc.c. B pailone OOO
«CaparoBoprcuHTe3» B TeueHME BceX ce30HOB. [lo aumokcuay a3zora ObLIO
ycranoBJjieHO mpeBblilieHue u [IKm.p., nu IIJIK c.c. mo ce3onam jusa Bcex
VICCJIEIyEMBIX NPEANPUATHUI.

OpgHako CTOUT OTMETUTb, UTO CE30H MCCIIEeIOBaHUS OKa3bIBaeT
3HAYUTEJILHOE BJIMSIHUE HA KOHUEeHTpauuto 3B. [1oBbilieHHbIE KOHIIEHTpauuu 3B
HAOMIOAINCh B JIETHUI U OCEHHWI MEPUOJIbl, HAanOOJiee HU3KUE — B 3WUMHUN U
BECEHHMII. BeceHHUIl mepuoj; MOXKHO CUMTATh HaubOoJiee ONaronpusiTHbIM, TaK
Kak KOHLEHTpauuss 3B 1o BceM aHaIM3MpyemMbIM BELIECTBAM  SIBJISUIACH
MUHHUMAJIBHOM.

l'opoBon KM3A Ha ydacTKax MCCJEIOBAHWS HAXOAWICS B COCTOSIHUU
HOpPMbI, TaK KakK KO3(p(UUMEHT ObUT HUXKE S5, YTO COOTBETCTBYET HHU3KOMY
YPOBHIO  3arpsi3HeHus Bo3ayxa. Hckmouenue cocrtaBwia teppuropuss C33
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OAO «Caparosckuiit HII3», rge koaduuueHT Haxoauscs: B MHTEpBasie oT 5 10
6, YTO COOTBETCTBYET COCTOSIHUIO PUCKA W CBUJIETEILCTBYET O MOBBILLIEHHOM
3arpsi3HEHUN BO3IyXa.

OnmHako B OUEHKE CTENEHW  3arpsi3HEHHs]  Cpefibl  BOIM3M €
NPOMBILIICHHBIMU MPEANPUATUSIMUA HEJNIb3s1 PACCUUTBLIBATH TOJIBKO Ha (PU3MKO-
XUMMYECKME T0Ka3aTear aTMoc(epHOro Bo3ayxa M nous. Heobxopumo
UCIOJb30BaTh  TakXe  MNPUHLOUIIBI  OMOMOHWTOPHMHIA,  MPEAIoJiararoime
NPOBEJICHNE KOMIUIEKCHBIX MCCJIE[IOBAHWI C NPUMEHEHUEM, B KA4€CTBE TECT-
OOBEKTOB, >KMBBIX OPraHUW3MOB, /ISl KOTOPBIX MPOCIEXKMUBAETCS YeTKas
3aKOHOMEPHOCTb W3MEHEHUsl OMNpE/Ie/IeHHbIX MOKa3aTeseil, B 3aBUCUMOCTU OT
WHTEHCUBHOCTHU TEXHOT€HHON HArpy3KHu.

Hannyuymmm 06pa3oM B Ka4eCcTBE TECT-OOBEKTOB JIJII OLEHKM COCTOSIHUS
cpefibl TOAXOSAT JEPEBbsl, KOTOPbIE WIMUPOKO UCMOIb3YIOTCS [Jisl O3€JICHEHUS
TEPPUTOPUX NPOMBILUIEHHBIX OOBEKTOB U UX CAHUTAPHO-3aIIMTHBIX 30H (C33).
dukcauysi W OUEHKA Pa3UyHbIX MOP(O-OMOXMMUYECKUX  MEPECTPOEK
PACTUTENBHOTO OPraHu3Ma OTPA’KalOT JIOCTOBEPHYIO KAPTHHY YCJIOBUN MecTa
NPOU3PACTAHUSI PACTEHUIN U XapAKTEPU3YIOT COCTOSTHHE OKPYKAIOLLIEW CPefbI.

Hamu B TeyeHue HECKOJbKMUX BereTauMoHHbIX neprofoB (2011 — 2018 rr.)
OMpEIeIISUIUCH TUIOIIAlb JUCTOBOM IUIACTUHKU, (PAYKTYUPYIOLIAs ACUMMETpUS,
aKTUBHOCTL  (pepMeHTOB  (mepokcupasza, Karajiaza, acKOpOMHOKCH/A3a,
MHBEPTAa3a) U ACCUMWISILIMOHHASI AKTUBHOCTH Y JIBYX BUJIOB JIEPEBLEB — Oepe3bl
nosucion (Betula pendula) n Tonoas nupamupanbHoro (Populus piramidalis),
npouspacTarolux Ha Tepputopusix C33 npeanpusiTui.

Pe3ynbTathl o onpeeneHrto mionaau JUCTHEB MOKa3all, YTO B TEUYEHUE
BEreTallMOHHOrO mnepuofa y B. pendula otmedanoch CHUXXEHME JIaHHOTO
NoKa3aTeJis 0 CPaBHEHMIO C (pOHOBOW TeppuTopuei B cpefHeM Ha 57%. JlaHHbII
(pakT MOXHO OOBSICHUTH TIOJABJICHUEM 3arPSI3BHUTENISIMUA  JIEATEIbHOCTH
pPOCTOBBIX KJeToK. ¥ P. piramidalis, Hao60pOoT, OTMEYAJIOCh YyBEJIUUYEHUE
NJIOLLA/IM JIMCTHEB, UTO TAKXKE MOXKHO PacCMaTpPUBATh KaK aJlalTUBHbIE PeaKlUu
JIAaHHOTO BUJAa Ha JeicTBUE (PaKTOPOB TOPOJICKOM Cpefibl, HANpaBJEHHbIE Ha
0o0ecrnevYeHre yCTOMYMBOIO POCTA U Pa3BUTHS B 9KCTPEMAJIbHbIX yCJIOBUSX [1].

Onpenenenrie  (AYKTyUpyrOUell acUMMETpPUM JIUCThEB Yy  Oepes
CBUJIETENBCTBYET OO OTKJIOHEHUM WX Pa3BUTHUSI OT YCJOBUI HOPM: B KOHIIE
BEreTalMM Ha BCEX PACCMATPUBAEMBIX TEPPUTOPUSX ObUIO 3a(PUKCUPOBAHO
KPUTUYECKOE  COCTOsIHME  pa3BuTus  [2]. MakcumanbHbIi  NOKa3aTesb
daykTyupytoleii  acumMmMmeTpun  Oepe3bl  oTMmedasncsi B paiione  3AO0
«nekTpoucTouyHuk» - CapaToBCKMil akKKymyJsTopHblid 3aBop (0,07). s
TOMNOJIEW MO JAHHOMY T0Ka3aTest0 ObLIO MOKA3aHO, YTO B pailOHE CaHUTApPHO-
3ALIMTHBIX 30H MPEANPUSITUN [IEPEBbSl TAKXKE HAXOASITCS B KPUTUUYECKOM
cocTosiHMM. OTKJIOHEHWE OpraHu3ma OT YCJIOBUM HOPMbI COOTBETCTBYET S
O6amiaM. MakcumanbHOE 3HaY€HUE MHTerpanbHOro nokasarens 0,65 xapakTepHo
niis paitona OAQO «CapaTtoBckuil HeprenepepadbaThIBAIOIIUI 3aBOJ» .
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AKTVBHOCTb aCKOPOMHOKCH/Ia3bl B JIMCThbSIX Oepe3 3a BEreTaluOHHBIN
NEPUOJl YBEJIMYMBAJIACH [0 CPAaBHEHMIO C (POHOBBIMM 3HAYEHMSIMHU, YTO
YKa3bIBa€T HA MHTEHCHMBHOE YMEHBIIEHUWE ACKOPOMHOBOW KHWCJIOTBI, BIUASIOLICH
Ha OCHOBHBIE META00JIMYECKNE PEAKUMH Y PACTEHNIA, B YACTHOCTH, HA ILIXAHUE U
(porocuHTE3: YEeM BbILIE AKTUBHOCTb (PEPMEHTA, TEM MEHBIIE AaCKOPOMHOBOW
KUCJIOThI, TeM MeHee 2(p(PEKTUBHO MPOTEKAIOT JIAaHHbIE TPoLieCChI [3].

Y Tomnoneii, HAOOOPOT, OTMEYaAIach MOHMIKEHHAs! AKTUBHOCTH JJAHHOTO
(hepMeHTa B TeueHME BEreTAlMOHHOIO MEPUOfa MO CPaBHEHUIO C (POHOBBLIMU
3HaYeHusIMU. [aHHBIA (PAKT HE MPOTUBOPEYNAT OMOXMMUYECKUM OCOOEHHOCTSIM
3TOr0 BWJA: [JISi BUOB, OTJIMYAIOLIMXCS TMOBBIIIEHHON aCCUMUJISIUUOHHOM
AKTUBHOCTBIO (pa3Hble BUJIbI TOMOJIEH), B YCIOBUSIX UHTEHCUBHON TE€XHOTE€HHOM
HArpy3kd XapakKTepPHO OTHOCUTEJLHO BBICOKOE COJepXKaHue acKOpOMHOBOM
KUCJIOThI B TIUCTBsIX. OJIHAKO MO CpaBHEHMIO C (POHOBBLIM 3HAYEHHEM aKTUBHOCTb
¢epMeHTa B JUCTHSIX JIEPEBbEB BOIM3U C MPOMBIILIEHHBIMUA NPEANPUATUSIMU B
cpenHeM B 3,6 pa3a Oblla HUKE, YTO CBUJIETENLCTBYIOT 00 yyacTuu pepMeHTa B
MEeXaHU3Max aJlanTalyu PACTEHUI K HEraTUBHbIM (DaKTOpaM ropofia.

WNHBepra3Has akTMBHOCTL U y Oepe3, U y TOMNOJEeH, XapaKTepu30Balach
NOHM>KEHHbIMU ~ 3HAYEHUSIMU 1O CpPaBHEHUIO C (POHOBOW TEPPUTOPUEN.
COOTBETCTBEHHO, METa0OJMYECKUE TMPOLECChl, CBSI3aHHbIE C  [IbIXAHUEM,
[VIMKOJKM30M, Yy JepeBbeB Ha Teppuropusix C33 npeanpusTvii MpOTEKaIT
3aMeJJIeHHO, TaK KaK WMEHHO WHBEpTa3a SBJSIETCS OCHOBHbIM (DEpMEHTOM
yrJIeBOJJHOrO MeTaboausma [3].

Pe3ynbTaThl 5KCHEPUMEHTOB MO M3YYEHHUIO AKTUBHOCTH MNEPOKCUMIA3bI
NOKAa3aJu TMOHUXKEHHYI0 aKTUBHOCTb (epMeHTa K KOHIY BereTaloHHOro
nepuopa y B. pendula, 4TO CBUETENLCTBYET O CHUKEHUE aJlalTALMOHHBIX
cnocobHocTel pactenusi. Y P. piramidalis, Ha000pOT, OTMEUAIOCh HEOOJIBIIIOE
yBEJIMYECHUE TMEPOKCHUIA3HON AaKTUBHOCTH, YTO YKa3blBaeT Ha WuX Oousee
YCTONYMBBIA XapakTep NPUCIIOCOOJIEHUSI K HEraTMBHBIM (pakTopam Cpefbl.
Karanaznasgs akTUBHOCTb Yy OOOUX BUJIOB [IEPEBLEB, MPOU3PACTAIOLIMX Ha
tepputopusix C33 mnpeanpusituii, B TEYEHUE BEreTAMOHHOIO Mepuofa
XapaKTepu30Bajach HU3KMMU 3HAYEHUSIMH, YTO CBUJETEJILCTBYET 00 WUX
NOHV>KEHHBIX aJaTAMOHHBIX BO3MOXKHOCTSIX IO IaHHOMY noka3zatesto [3.4].

[Ins ~ yCTAaHOBJIEHMS  ACCUMWISLIMOHHOM  AKTUBHOCTU  JIEPEBLEB
MCIOJIb30BAJIOCh ACCUMWJISILIMOHHOE YHMCJO0, KOTOPOE OTPa’kaeT OTHOLIEHHE
WHTEHCUBHOCTHU (POTOCUHTE3A K COJEPIKAHUIO XJIOPOUIIIa Ha eVUHULLY TUIOLIAIN
ACCUMWJIMpYIOLLIE MOBEpPXHOCTU. bosee uYeM [IByXKpaTHOE€ W3MEHEHHE
ACCUMUJISIUOHHOTO YUCJIa CBUJIETEJILCTBYET O BO3HMKHOBEHMM HEOOPATHUMBIX
npeoOpa3oBaHuil  (PU3UOJIOTMYECKMX MNPOLECCOB, KOTOpPbIE MPUBOJAT K
HapyLIEHUIO AaCCUMUJISIUMOHHON akTMBHOCTHU [5]. Pacuer acCMMMIISIIMOHHOTO
yucia, Mokasal, uto y B. pendula v P. pyramidalis aganTamoHHbIE PECYpPChI
(pOTOCMHTETHYECKOrO anmapaTa TIOYTM [MOJHOCTBIO HcuepnaHbl. B KoHIe
BEreTallMOHHOro nepuofa y Oepe3 Ha Teppuropusx C33 npepnpusituit
Ha0JIIOJ]aIOCh CYIIECTBEHHOE YBEJIMYEHUE AaCCUMUJISIIMOHHOIO 4ucia — B 7 pas.
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Inst Tonosein ObIIO 3a(PMKCUPOBAHO CHUXKEHHWE JAHHOTO MOKAa3aTess B 2 pas.
OpmHako 1o cpaBHEHMIO € (DOHOBOM  TEppUTOpWEN I TOIOJIEN,
NpOU3pACTAOIIMX BOJM3U C MNPENNpPUATUIMUA, OTMEYAIUCh HU3KHE 3HAYEHUS
naHHoro nokasaresns — Ha 70 — 80% Huxe (pOHOBOrO.

Takum 00pa3om, aHAIU3 pe3yJbTaTOB MPOBEJEHHBIX HAMU WMCCJIEIOBAHUI
nokasain, 4yro B r.Caparose Ha Teppuropusx C33 npeanpusATuii OTMEYaeTcs
HEeOJIaronpusTHasl 3KOJIOTMYECKasi OOCTAaHOBKA, HECMOTPSl Ha HOPMaJIbHOE
COCTOSIHE aTMOC(EPHOro Bo3iyXxa. [lepeBbsl Ha JAHHBIX TEPPUTOPUSIX B TEUEHUE
BCEr0 BETETALMOHHOIO NEPUOJA NBITAIOTCA MPOTUBOCTOATH HEOJArONpUSITHBIM
YCIJIOBUSIM TOPOJICKOI Cpefibl 3a CYET AaKTHUBAUMM (PU3UOJIOr0-OMOXUMUYECKUX
nokasareneil. B TakoM COCTOSIHUM OHM HE MOTYT BbINOJIHSITH CBOM OCHOBHBIE
(pyHKIMM, TOJTHOUEHHO YYacTBOBATh B NOJJIEP>KAHMMU KMCJIOPOJHOIO OaslaHca.
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A.B. Cnupuna, M.A. UBanoB, A.A. bensiueHko
CapartoBCKuil rOCYJapCTBEHHBIN TEXHUYECKMI yHUBEpcUTeT MMenu ['arapuna 10.A.

K BOITPOCY O BBIBOPE KOHTPOJIbHBIX TEPPUTOPUN ITPU
OCYHECTBJIEHNA 3KOJOI'NMYECKOI'O MOHUTOPHUHI'A
OITACHBIX NPOMBIIIJIEHHBIX OB BEKTOB

PaccMoTpeHO BiMsIHME aHTPONOINEHHOro (PakToOpa Ha PACTUTEJbHbIE COOOLIECTBA
0cO000 OXpaHsIeMOl MPUPOAHON TeppuTopuu. M3ydyeHa BpeMEHHas AMHAMUKA W3MEHEHWI
O61opa3HoOOpasusl.

KntoueBbie cnioBa: pekpeanusi, Ouopa3HOOOpa3ue, PpacTUTENbHbIE COOOILECTBA,
JMHAMUKA.
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[IpoBeneHne MeponpusiThii MO MOHUTOPUHTY 3KOJIOTMYECKON OOCTAHOBKH
HA OMNAaCHbIX MPOMBILJIEHHBIX OOBEKTOB B HACTOSILEE BPEMS SBISIETCSI CTPOrO
o0s13aTesibHbIM. OHAKO OOJILIIMHCTBO M3MEHEHUN PACTUTEJLHOIO, >KUBOTHOIO
MUpa, MOYB UM MHBIX KOMIIOHEHTOB OKPY>KAlOLIEW Cpefibl, MPOUCXOASIIMX MPU
CTPOUTENBLCTBE M IKCIUTYATAUUU TaKUX OOBEKTOB, a TaAKXKE MPU BO3ZHUKHOBEHUN
HAa HUX YPE3BbIYANHBIX CUTYyaUUI MOXKHO IMATHOCTUPOBATH TOJBKO NMPU HAIAYUU
KOHTPOJIBHBIX YYaCTKOB 3a MpefesiaMd MPOMIUIOIIAIOK M UX CAHUTAPHO-
3alUTHBIX 30H. AJIEKBATHOCTb CPABHEHUSI HAPYIIEHHbIX U KOHTPOJIbHBIX
00BEKTOB Oy/IET HAMPAMYIO 3aBUCETh OT MPAaBUJIBLHOCTHA BbIOOpA MOCJEHUX, A B
YaCTHOCTU OT HAJW4YMsl WM OTCYTCTBUSI BJIMSIHUSI HA HUX HE YUTEHHbIX B
nporpaMMe MOHUTOPUHIA 3KOJOrndeckux akrtopoB. Ocob0 oxpaHsemble
NPUPOJHbIE TEPPUTOPUM SIBJISIFOTCS yYacTKaMU, B HAUMEHbIIEH CTeNneHu
VCTIBITHIBAIOIIMMA Ha ce0e BO3JECTBHE 4YejoBeka. TakuMm oOpa3oM, OHU
NPaKTUYECKU WfealbHbl C TOUKW 3PEHUS] KOHTPOJISI U3MEHEHWI OKpY>Karouen
cpenbl Ha O6mm3iexaiux Tepputopusix. OqHaKo Jlaske 3/1eCh YacTO MPOSIBIISIETCS
3HAYUTEJIbHOE BIIUSIHAE AHTPOIMOreHHbIX (PaKTOPOB, OCOOEHHO PEKpPEalMOHHON
HArpy3Ku, BHOCSIIEN CYIIECTBEHHbIM BKJIA[ B W3MEHEHUs OUOJIOTMYECKOIrO
pa3HooOpasusi.

B 2017-2019 rr Hamu ObUIM MPOBEJEHBI MOJIEBbIE PAOOTHI O U3YYEHUIO
BJIMSIHUSL PEKPEALMOHHOWM HArpy3Kd Ha XapaKTEPUCTUKU PACTUTEbHBIX
COOOIIIECTB HALMOHAJLHOTO TMapka «XBasblHCKU» (CapaToBckasi 00JacThb,
XBaJIbIHCKMI paiioH). B xope wucciieoBaHuii MO CTAHJAPTHBIM METOMKAM
MPOBEEHbI F€000TaHNYECKHE ONUCAaHUS 28 MPOOHBIX MIOIEAIoK. Kaxas u3 Hux
00cJIeIoBANIaCh €XXErOIHO B UIOHE-UIOJIE.

Y CTaHOBNEHO, YTO BOJIb MapLIPyTOB MEPEMELICHUs JIIOfIell BO3pPACTaeT
KOJIMYECTBO JIECOIYTOBBIX U COPHBIX BUJIOB pacTeHuil. Ha Tepputopumn jgecHoro
MaccMBa B COCTaB€ TpABOCTOS TMOSIBISIFOTCSA, a WHOTAA W HAYMHAIOT
JIOMUHMPOBATHL MOJOPOXKHUK Oouibliion (Plantago major), MATIVK y3KOJUCTHbIN
(Poa angustifolia) n exa coopHas (Dactylis glomerata). Ilpu 3ToM oOlliee
BUJIOBOE OOraTCTBO PACTUTENBHOCTH, MPOEKTUBHOE TNOKPBITUE M BbICOTA
TPAaBOCTOS Ha TMUIOLIAJIKAX CYILIECTBEHHO CHUXKAIOTCd. B mpefenax cCTemHbIX
YYACTKOB TEHJICHUMM W3MEHEHUsI PACTUTENbHOrO TMOKpoBa cXofHbl. Cpenu
rpynnbl COPHBIX BHJIOB TNpPeodiajatoT UUKOpPUN OObIKHOBEHHbI (Cichorium
intybus), 6opsik mnonesoit (Cirsium arvense) u Mmapb Oenas (Chenopodium
album). Ha momagkax, pacrnojioXeHHbIX B OTHAJEHUM OT YYaCTKOB C
MOBBILLIEHHOW PEKPEAalMOHHON Harpy3KoW, BHUJOBOI COCTaB pPaCTUTEJbHbIX
coo011ecTB B 2-2,5 pa3a 6oraue, NpOEKTUBHOE MOKpbITHE BhIlIe B 1,5-1,7 pa3a, a
BbIcOTa TpaBocTosl — B 1,2-1,5 pa3a.

B xojie aHanm3a nepBUYHBIX IAHHBIX BbISIBJIEHO, YTO B LIEJIOM TPOMMHOYHAS
popmMa pekpeauuu OKa3bIBAE€T Ha PACTUTENbHbIE COOOLIECTBA MEHbBIIIEE
BO3JIEVICTBUE, YEM JIOPOKHAs. DTO CBSI3aHO C T€M, UTO MOCJE[HSIS Yallle BCEro
OXBAThIBAET OOJILIIME TEPPUTOPUU, KOTOPbIE XAPAKTEPU3YIOTCS YUalEHHBIM
NIBUKEHUEM aBTOTpaHCNoOpTa. Pe3ynbTaToM Takoro BO3JICWCTBUS [aXKe B
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npejesax 0co00 OXpaHsIEMbIX TEPPUTOPUI MOXKET CTaTh MOJIHOE YHUUYTOXKEHUE
pacturenbHOCTH. [IpmuMHON CHMKeHMsT ywiep0Oa, HAaHOCHMOTO TPONMHOYHOMN
opmoit pekpeauyu, SBISAETCS MOCTOSTHHOE OJIArOYCTPOMCTBO IKOJOTMYECKUX
TPON U MPOBEJEHUE AKTUBHOW 3KOJIOTO-MTPOCBETUTELCKOM JIESTEILHOCTH.

Takum 06pa3oM, Mpy BBIOOPE KOHTPOJIBHBIX IJIOIIAJEN B XOJI€ MPOBEACHUS
MOHUTOPHUHIA IKOJIOTMYECKOTO COCTOSIHUSI MPOMBIIUIEHHBIX OOBEKTOB CJIEYET
YUYUTBIBATb HE CTOJILKO MPUPOIOOXPAHHBINA CTATYC Y4aCTKa, CKOJBKO CTENEHb U
VHTEHCUBHOCTb €r0 aHTPOMOreHHON TpaHchopmauuu. [lmomaas KOHTPOJIBHBIX
YYaCTKOB HANpsIMyl0 3aBUCUT OT CTEMHU MO3aUYHOCTA PACTUTEJIBLHBIX
cooOuiecTB. TakKe [IOMKEH YUYUTHIBATHCS TPAAUEHT (PaKTOPOB OKPYIKAKOUIEN
Cpefnbl, YTO OCOOEHHO KaCAECTCs BIAUSIHUS YEJIOBEUYECKOM IESITEIIbHOCTH.
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C.A. CwopuH, A.B. [10:)X1UKOB

OBbYH «CeBepo-3anajiHbIii HayYHbIN UEHTP TMTUEHBI M OOLECTBEHHOTO
300poBbsi» Pocniorpedbnan3opa, r. Cankr-IletepOypr

BPEJTHBIE NPOU3BOACTBEHHBIE ®AKTOPBI 1 PUCKH
310POBbIO HA TIPEANIPUATUAX POCCUNCKOUN APKTUKN

Coxpanstomasicas B 2008-2018 rr. Bbicokasi npodeccuoHanbHasi 3a00JeBacéMOCTb
paboTHUKOB B ApKTHKE (B 5-8 pa3 Bblllle OOLLEPOCCUIICKOTO YPOBHSI) CBSI3aHbl, IPEX/E BCETO,
¢ BozuerictBueM Tskectw Tpyaa (30,9%), myma (19,5%), oblueit u JoKanbHON BUOpaluu
(30,0%) Ha ¢oHE 3KCTpeMabHbIX KJIMMATUYECKUX ycjoBuid. Ilpu aTom puck pa3BuTHs
npodgeccuoHabHON natonoruu B 2018 r. o611 Bbile, yuem B 2008 r. (OP=1,71; A1 1,52-1,91).
BbiBoibl. CHukeHune npoecCUOHAIBHON 3a00J1€Ba€MOCTH BO3MOXKHO IPU  JlaJIbHEMILIEM
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yJIyUIlIEHUU YCJIOBUI Tpyja U MPUMEHEHUM MEJULIMHCKUX MEp, HApaBJEHHbIX Ha yKpEIJeHue
PE3UCTEHTHOCTU OpraHmM3Ma K JEHCTBUIO BPEJHbIX MPOU3BOJCTBEHHbIX U KJIMMATHUYECKUX
(pakTOpOB.

KutroueBble cioBa: ycioBust Tpyjia, npoeccuoHaabHas maTojaorust, ApKTHUKA.

AKTyanbHOCTb. B CTpyKType SKOHOMHMKM POCCUICKON ApKTUKHU
npeodIafatoT NPEJNpUsSTHS MO AOObIYE U NEPEPAOOTKE MOJIE3HBIX UCKONAEMBIX ,
yCJOBUSI TpyJa Ha KOTOPbIX CO3/IaIOT MOBBIIMIEHHbIA PUCK  Pa3BUTHUS
npodeccuOHANIbHBIX ~ 3a0oneBanuil  [1]. Ilomumo aTOro, 3KCTpeMasbHbIE
KJIMMATUYEeCKUE YCJOBUSI ~ W3MEHSIIOT UM YCWIMBAKOT J[IEVICTBUE BPEIHBIX
NpOM3BOACTBEHHBIX (pakTOpoB (BIIP), co3pmaBass JONOIHUTENBHBIE YIPO3bI
3J0POBBIO pabOTAIOLIEr0 HaceJeHus: APKTUKA [2]. YUuuTbIBass OrpaHUYEHHOCTD
TPYJOBBIX PECYPCOB APKTUUYECKUX TEPPUTOPUIL, BOMPOCHI COXPAHEHUS 3OPOBbSI
U TPYJOCHOCOOHOCTM  HACEJIEHUSI BXOAUT B YKCIO NPUOPUTETHBIX 3aay
roCcyJapCTBeHHOM nojuTuku Poccuiickoit ®enepauyy B APKTUKE Ha MEPUOJ 10
2020 ropa v JaIbHENIIYIO EPCIEKTUBY [3].

Iens wnccegqoBaHusi CcoOCTOsUIa B M3YYEHUM YCJIOBUH Tpyjaa U
CO3/1aBaEMbIX UMU PUCKOB 3[J0POBbI0 PAOOTHUKOB NPEANPUSTHIL B APKTUKE.

Marepuansl 1 MeToapl. M3yuyeHbl [JaHHbIE COLUATLHO-TUTUEHUYECKOTO
MOHUTOPUHIa «YCJOBUS Tpyjga W npodeccuoHalibHast 3a00J1€BaEMOCTb»
HaceneHuss  Apktuku  (PBY3  «®depepasibHbIl  UEHTP  TUTUEHbI U
anuieMuosiornn», r. Mocksa). [Ipu 06paboTKe JaHHbIX ONPEEIIsIA t-KpUTEPUi,
oTHocuTeNbHbIN puck (OP) u 95% noBeputenbHbIid uHTEpBAI (J1H).

Pe3syabTaTel u ux oocyxpaenue. B 2008-2018 rr. 72,6% paboOTHUKOB
npeanpusaTuii B ApKTHKe nojseprainuch Bosaericteuto BII®. 3a 11 net ux uucino
cHusunoch ¢ 501134 yven. no 383467 yen. (23,5%), a obiiiee Uncao padboTarommx
auy, - ¢ 635641 yen. no 506221 yen. (20,4%). CnenoBaTebHO, YMEHbIIECHUE
akcno3uguu K BII® Obuio  00yCHOBJIEHO, TPEXJIE BCEro, CHUXKEHUEM
YUCJIEHHOCTU PaOOTHUKOB, a HE YJIyUlIEHUEM YCJIOBUI TPyAa.

HaubGonee 4yacto y paOOTHMKOB OTMEYAaJUCh OKCIO3ULUUS K  LIYMY
(20,6%), HEVMOHM3UPYIOLIMM OSJIEKTPOMArHUTHBIM TOJISIM UM U3JyYEHUSIM
(HOMIIuM) n xumuuyeckum cpaktopam (o 7,9%), TSKECTU U HANPSIKEHHOCTU
TpynoBoro mpouecca (7,7% wm  7,3%), o6bweir BudOpauuu (5,8%),
HeOJaronpusiTHLIM ~ MapaMeTpaM  MUKpokaumata (5,5%) U a’po3o0isiM
¢uodporennoro aenctBusi (5,1%). CouyeTaHHOMY AEUCTBUIO HECKOJbKUX BII®D
nojgepraauchk 25,5% padotHukoB. B 2018 r., mo cpaBHenuto ¢ 2008 r., y
PaOOTHUKOB NPEANPUATUI B APKTHKE ObL1 60J1e€ BHICOKMM PUCK BO3HUKHOBEHMS
3KCNO3ULIMU K a3po30JisiM ¢pubporenHoro aeucteus (OP=1,13; 1N 1,11-1,15),
obwenn BudOpauuu (OP=1,24; 1N 1,21-1,26), HOMIIuM (OP=2,14; 11 2,11-
2,18), HeOsaronmpusITHbIM MapameTpaM Mukpokiaumara (OP=1,13; O 1,11-
1,16), noBbiieHHoOW Tsxkectu Tpyaa (OP=1,14; OIN 1,12-1,15). Hanporus, B
2008 r. no cpaBHeHuto ¢ 2018 r., oTMeyascs NOBBILIEHHbII PUCK BO3/IEHCTBUS
wyma (OP=1,18; 11 1,17-1,19), xumudeckux ¢akropoB (OP=1,28; [N 1,27-
1,30), ouonoruueckux ¢akropoB (OP=1,07; O 1,03-1,10), noBbIlLIEHHON
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HanpsikeHHocTu Tpyaa (OP=1,17; 1IN 1,15-1,19) u coueranus BI1® (OP=1,13;
N 1,12-1,14).

HawnGonbiiee 4nciio pabOTHMKOB, MMEBIIMX BPEHBIE YCIOBHS Tpyja,
Oobut0 B MypMmaHnckoi oOnactu, fmano-Henenkom AO m apKTHYECKON 30HE
KpacHnosipckoro kpast. Onpeaenmimcb pernoHaIbHbIE OCOOEHHOCTH 3KCIMO3ULUN
K BII®. Tak, B MypMaHcko# 00JslacTi ObUIO HAaMOOJIBIIMM YUCJIO PAOOTHUKOB,
CBSI3aHHBIX C TMOBBILIEHHON HANPSKEHHOCTBIO TPYyJa W SKCIOHUPOBAHHBIX K
ounosiornyeckux (pakTopam, B APKTUYECKOW 30HE APXAHrEJbCKOW O0JacTh —
CBSI3aHHBIX C TIOBBILIEHHOW TS3KECTHIO TPyJa U SKCNOHUPOBAHHBIX K IIYyMY, B
apkThdeckon 30He PecnyOommkum Komu — 3KCNMOHMPOBAHHBIX K (PUOPOreHHBIM
aspo3oyiiM u covetannto BII®, B Heneukom AQO — 3KCNOHMPOBAHHBIX K
HOMIIuM, B apkruueckonn 30He PecnyObmmkm Caxa —  uUMeBLIMX
HEOJIaronpusaTHBIE MapaMeTPbl MUKPOKJIMMATA padounx MecT (Tadd. 1).

Ta6mmmal
CpenneropioBoe uncio paboTHUKOB, ofiBeprabiuxcsi Bo3zenctsro BII® B cyobekTax
Poccuiickoit Apktuku B 2008-2018 rr. (a6c., %)

NEREREINEIEEERE:
Bpenbie c:> é E é S = S| & x| BE | E

= 3 3 2 g = S = RS | S X v
POU3BOJCTBEHHbIE g s E g = 2 SE 22 & 5 3
(hakTopbi '8 5 €l 39 o R 2| 3 S S

= | & | & = T |57
dubporennbie 5592 | 1922 | 3673 46 1924 | 3316 639
a3p030J1 4,1) | 49 | 1A76) | (0,6) | (1,9 | (4,8 ] (7,6)
Xumuueckue 13317 | 2822 534 812 5476 | 3793 | 336 | 609
(pakTopbI 99 | (72) | 2,6) | 100) | (54) | (5,5 [(6,6)| (7.,2)
Tspkects Tpyposoro | 8009 | 10021 59 908 4808 | 7473 12 313
npouecca (59 | (255 | 03) | (A1,2)| 4,7 | (10,8) | (0,2) | (3,7
HanpsiskeHHOCTB 19068 | 5240 | 432 254 1816 | 6122 | 295 190

Tpynosoro npouecca | (14,1) | (134) | 2,1) | 3,1) | (1,8) | (8,8) | (5.8 | (2,3)
My 23192 | 11444 | 888 920 | 27457 | 17571 | 453 | 1549
(172) 1 29,2) | 42) | (114) | 270) | (25,3) | (8,9) | (184)
3396 | 4033 600 192 | 10702 | 4397 | 241 711
2,5 | (103) ] 29 | 24) [ (05 | 63) |4 | 84

Bubpauus o6ias

Bropauys 1999 209 1637 | 1579 | 58 | 201
HOKabHas! as | - lao | | ae | @3 |an]| @4

13526 | 484 | 471 | 2690 | 6717 | 3400 | 455 | 661
HOMITuA 100) | (12) | @3) | 332) | 66) | 63) | 89| 7.8
Mipormar 2954 | | 425 | 1341 | 8592 | 2915 | 866 | 1167

22) e | 166) | 85 | @2 |a7.n 138)
CoueranHoe 33978 10119 | 803 | 29861 | 16988 | 1865 | 1665
P — 252 | T @84 | 99 | 294) | 245) (368)| (19.7)

vome BIId 9967 | 3271 | 3490 | 133 | 2597 | 1868 |493 | 728
P 74 | 83) [ d6,7) | (16) | (26) | 2,7) [ O,])| (8.6)
Beero 134998 | 39237 | 20900 | 8099 |101587] 69422 | 5074 | 8433
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Inst oueHku ycyoBwii Tpyjaa v ux auHamukd B 2008-2018 rr. Takxke
U3YUYCHO YHCJIO TPEX TUMNOB OOBEKTOB CAHUTAPHO-IMUIEMHUOJOTMYECKOTO
Onaronosny4yvsi, HaxOAsdIMXCsl MO  KOHTposieM PocnorpeOHamzopa, wu
YUCJIEHHOCTD 3aHSIThIX Ha HUX paboTHMKOB. B 2018 r., mo cpaBHenuto ¢ 2008 r.,
KOJIMYECTBO OOBEKTOB MEPBOM TIPYyNNbl CAHUTAPHO-3MUAEMUOTIOTUYECKOTO
6saronosyuus (C yIOBJIETBOPUTEIbHBIMUA YCJIOBUSIMU) YMEHbIIMIOCH ¢ 12835 f0
10162, HO OTHOCUTEILHO OOLIETO YKcia 0OBEKTOB UX 107151 Bbipocaa ¢ 53,7% fo
61,9% (p<0,001). Takke CHU3UIOCH YUCIO OOBEKTOB HAA30pa BTOPOM IPYMIIbI
(C HeyaOBJETBOPUTEJLHLIMU ycJoBUsIMU) ¢ 9749 no 5728 wu ux poud
ymenblmnach ¢ 40,8% no 34,9% (p<0,001).

Yucno 00BbEKTOB TPEThEN TPyMibl (C KpaiHe HEYNOBJIETBOPUTEILHBIMU
yCHOBUSIMU) yMeHbIIWIOCh ¢ 1315 no 533 umu ¢ 5,5% no 3,2% (p<0,001). 3a
3TOT XK€ MNEPUOJ] BPEMEHU YUCIEHHOCTb PAOOTHUKOB, 3aHSTHIX Ha OOBEKTaX
NepBON IpyNnbl, CHU3WIACHL ¢ 227275 4en. o 202342 4en., HO uX 10751 B OOLIEi
CTPYKTYpe 3aHAThIX Jull Bo3pocia ¢ 35,9% no 40,0% (p<0,001).

AHaJIOTUYHAsl IMHAaMMKa OTMedalach y PaOOTHMKOB OOBEKTOB BTOPOW
rpynnbl: MX 4ucio cHusmwioch ¢ 290200 wen. mo 256255 yen., HO ponst
noBbicuiack ¢ 45,9% no 50,6% (p<0,001). Haubosiee 3HauUMMble U3MEHEHUSI
NPOU3OLIJIM B YUCIEHHOCTH PAOOTHUKOB TPEThEW TpyMIbl OOBEKTOB HAI30pa:
CHUZKEHME KakK a0costoTHOro uucia (¢ 115325 no 47624 yen.), Tak v O Cpeu
BCeX 3aHAThIX il ¢ 18,2% no 9,4% (p<0,001).

B 2008-2018 rr. B ApkTtuuyeckoii 30He Poccum ObLIO BHEpBbIe
muarHoctrupoBaHo 8130 mpodeccruoHanbHbIX 3a00JeBaHuil Y 6355 paOOTHUKOB
NPEeNpUSATUIl PA3IAYHBIX BHUIOB OSKOHOMUYECKOW JiedaTenbHOCTU. CaMbIMU
pacnipoctpaHeHHbiMu  BII®, BbI3bIBaBIIMMU pa3BUTHE NPOPECCUOHATBHOM
naToJioruu, Obin TsxkecTb Tpyaa (30,9%), mym (19,5%), BuOpauus JoKajdbHast
(16,7%) wn oodwas (13,3%), dudbporennbie aspozonu (10,6%), xummuyeckue
BellleCTBA BceX KJjaccoB omnacHoctu (7,8%). YpoBeHb NpodecCrOHATBHON
3a00JIeBaeMOCTU B APKTHKE B 5-8 pa3 mnpesbilliajl 00IIEepOCCUICKUI (TadJ. 2).
Takke OTCYyTCTBOBaJa TEHJEHLMSI K €ro CHUXKEHUIO, KaK 3TO OTMEYajoch B
Poccun B nocnegnue S5 net [4]. Puck pa3Butusi npodecCuoHaIbHON MaToJIOru1

B 2018 r. 6b11 BbIIe, yeM B 2008 r.: OP=1,71; 11 1,52-191.
Tabmuma 2
[TpodeccuonanbHas 3a6oseBaeMocTb B ApkTudeckoii 3oue Poccun u B Poccun
(#a 10000 paGOTHHUKOB)

Ton

Teppuropust 550675600 12010 [2011 [2012 2013 | 2014 | 2015 | 2016 | 2017 | 2018

APKTHMECKAA| | 1 48] 885 | 875 | 84 [1193| 1144 1331 |1102 1123 | 97
30Ha Poccun

Poccus 147 1,7 | 1,64 | 192 | 1,71 | 1,79 1,74 | 1,65 | 147 | 1,31 | 1,17

HpOBeHCHHOC UCCaeqoBaHuC  BbIIBMJIO  HCOMHO3HAYHBLIC U3MCHCHUA
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ycnoBuii Tpyaa Ha npepnpustusx B Apkruke B 2008-2018 rr. Tak, ¢ opHOI
CTOPOHBI, ObIJIO JIOCTUTHYTO YMEHBIICHAE SKCHO3ULUM K ILIyMYy, XMMUYECKAM
pakTopam, couerannomy Bo3zzercTBriO BII® u ymeHblieHne unciia pabOTHUKOB
Ha OO0BEKTax TpeTbel rpynnbl Hagzopa. C JApyrom CTOPOHBI, BO3pOCia
9KCMO3ULMS K MOBBILIEHHON TSXKECTU TPy/a, PUOPOreHHbIM a3p030JIAM, OOLLIEH
BUOpalyM, HEOJIaronpusTHbIM MAapaMeTpaM MMKPOKJIMMATa pad0uYMX MecCT.
BeposTHO, 4TO npu BeicOKO# skcno3uuun K BII®, Bo3HuKarowmein npu noderae n
nepepaboTKe  MOJIE3HbIX  WCKOMAEMbIX, W B  YCJOBMUSX  BO3[EHCTBUS
9KCTPEMAJILHOIO KJIMMATA, TAKOrO0 YAaCTUYHOTO YJIY4YUIEHWs YCJIOBUM Tpyja He
JIOCTATOYHO JUISI CHVDKEHMSI NOKas3aTeseil NMpogeCcCUOHAIBHONM 3a00J1€BaeMOCTH
PabOTHUKOB NPEANPUATUAIA B APKTHKE.

3akmovyenue. [l cHuXeHusi NpodecCUOHANBLHON 3a00J1€BaeMOCTU
paOOTHUKOB TPEANpUATAA B APKTHKE HEOOXOAUMO [ajIbHEHIIee YJIydlleHue
YCIIOBHI TPyJa M KOMIUIEKC MEMUMHCKMX MEp, HAMPABJIEHHBIX HA MOBbILLEHUE
PE3UCTEHTHOCTU OpraHM3Ma K [AEWCTBUIO BPEAHBIX IPOM3BOJICTBEHHBIX U
KJIMMATUYECKUX (PaKTOPOB.
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N.N. Yabumn, A.B. ConoBbeB

BYHII BBC «BBA» nmenn npodeccopa H.E. XKykosckoro u I0.A. I'arapuna,
r. Boponex

NCITOJb30OBAHME 9JJEMEHTOB TEXHUYECKOI'O AHAJIN3A
IS MPOTHO3UPOBAHU S METEOPOJIOTMYECKUX YCJIOBUN
PACITPOCTPAHEHUA 3ATPA3HAIOIINX BEHIECTB
B ATMOC®DEPE

IIpenyioxKeHo MCNONIBb30BAHME JJIEMEHTOB TEXHUYECKOrO aHAM3a [ ONpeesIeHUs
TEH/ICHIIMY U3MEHEHUs! TEMIIEPATYPbl BO3lyXa U TEMIEPATypbl TOUYKU POCHI NIPU NPOBEJCHUN
9KOJIOTMYECKOT0 MOHUTOPMHIA M NPOTHO3MPOBAHMM YPOBHS 3arpsi3HEHUs] aTMOC(EPHOro
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BO3JlyXa.
KiroueBble cj0Ba: 3arpsA3HAIOLIME BELWIECTBA, OJIEMEHTbl TEXHUYECKOIO aHA/IU3a,
MHAMKATOpP RS/, purypbl CBEUHOrO aHAIIN3A.

[TorogHble  ycioBHMS ~ OKa3bIBalOT  CYLIECTBEHHOE  BJIMSHUE  HA
pacrpefiesieHre B aTMOC(epe pasiiMuHbIX 3arpsi3HSIOIMX BELIECTB, K KOTOPbIM
OTHOCSITCSI pPa3JIMYHbIC TBEP/bIE YaCTHULbI, OKCUJI U AUOKCH]] Yriepojia, MUOKCH]]
cepsbl, cepoBoiopof U T.1. KoHUeHTpauust JaHHbIX 3arpsi3HUTENIEN B aTMocdepe
HaXOJUTCS B SIPKO BBIPAXKEHHON 3aBUCUMOCTHU OT HAJW4YMS OCAJKOB, CKOPOCTU U
HalpaBJICHUs BETPA, TEMIEPATYPHbIX W  BJIAXKHOCTHBIX  XapaKTEPUCTUK
Bo3ayxa [1]. IIporHocTmyeckue paHHble 00 YKa3aHHbIX METEOPOJIOTMYECKUX
napaMmeTpax JIeJIAl0T BO3MOXHBIM MOJYYUTHb 3a0JarOBPEMEHHYIO  OLICHKY
YCJIOBUI1  paclpefesieHus] 3arpsi3HSIOIIMX — BeleCTB B aTMocdepe npu
BBIMOJIHEHUM 3KOJIOTMYECKOr0 MOHUTOPUHTA U OMPEENUTh 30HbI MOBBILLIEHHOM
KOHUEHTPALWK 3arpsI3HSIIOIIUX BEIECTB.

PazpaGoTka TOYHOrO W HaAJEKHOrO TMPOrHO3a TMOrofbl TPeOyeT
cnequaibHbIX 3HaHWil. B TO 3Ke Bpemsi ISl TOBBILIEHUSI KayecTBa
NPOTHO3UPOBAHUS  JKOJOTMYECKOTO  COCTOsSIHUS ~ Treocdep MOryT  ObITh
UCMOJIb30BaHbl (POPMANIbHbIE METOJIbI, TMO3BOJISIIOLIUE Jla’Ke MpPU OTCYTCTBUU
npoPeCCUOHAILHOM ~ TMOATOTOBKM  OMPEENATh  TEHACHLUMIO  U3MEHEHUs
METEOpOJIOTMYECKON  BEJIUYMHbI U, CJIEIOBATENIbHO, CJIeJaTh BbIBOjI 00
YXYALWEHU WM YJIY4YlIEHUWM 93KOJIOTMYECKOil 0O0CTaHOBKU. B  KauecTBe
NoJ00HBIX (POPMANIbHBIX METOJIOB MPEJIaraeTcsl UCMOIb30BATh METO/IbI, LIMPOKO
UCIOJIb3YEMbIE B TEXHUUYECKOM aHa/IM3e (PUHAHCOBBLIX PHIHKOB U 9KOHOMUYECKON
TEOpUH.

Lenbto pabOThl SBISIETCS WCCIEAOBAHUE YCMEIIHOCTU WCIOIb30BaHUS
3JIEMEHTOB TEXHMYECKOrO aHaji3a BPEMEHHbIX PSIOB NpPU  OMNpeeIeHUN
TEHICHUMU W3MEHEHMS] 3HAYEHUI METEOBEJIMYMH, OKA3bIBAIOIIMX BIIMSHWE HA
KOHLIEHTPAUUIO 3arps3HSIOLIMX BELIECTB B aTMOcepe.

B kayecTBe ©5J€MEHTOB TEXHMYECKOrO aHaiau3a [isl  ONpeesieHus
TEHJIEHUUY METEOPOJIOTUYECKUX BEIUYUH ObLJIM UCMOJIb30BaHbl MHAUKATOP RSI, a
Tak>Ke (PUrypbl CBEYHOIO aHajiu3a. YKa3aHHbIE 3JIEMEHTbl NPUMEHSUIUCH K
BPEMEHHBIM psjlaM HaOJIIOJICHUI 3a TEMIIEpATypod BO3[yXa U TEMIEepaTypou
TOYKM, TMO3BOJISIIOIIMMUA PACCUUTATh JIHOObIE XapaKTEPUCTUKUA BIIAXKHOCTU
BO3/yXa, a TaAKXKE MX OCPEJHEHHbIM 3HaueHusiM. Micnosb3oBanuch HAOIIOACHUS
MeTeocaykO0bl aaposipoma B 1. Hensiouncke ¢ 2013 no 2019 rop.

Pacuer wunagukaropa RSI i METEOPOJIOTMYECKON  BEJIMYMHBI
OCYLLECTBIISIICS O (hOpMYyJIE:

RSI. =100—@, (1)
RS

i
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rge RS,— i-e 3HaYeHue OTHOCUTEJIBLHOW CUJIBI UCCIIENYEMON METEOPOIOrMYECKON
BEJINYMHBI.

OTHOCUTENBHAS CHJIA METEOPOJIOTMYECKOW BENWYMHBbI RS BBIYUCIAIACH
CIEMYIOUM 00pa3oM:

AGp,
RS, = =2, 2)
AGn;,
rme  AGp;(AGn; )~ i-€ cpefHee 3HAYEHWE IIOBBILECHUS  (IIOHMXKEHVS)

METEOPOJIOTMYECKON BEJIMYMHBI [2].
Cpennee 3HaYeHUE MNOBBILICHHUS METEOPOJIOTMYECKON BeMYMHBI AGp; €

YYETOM CTapeHWs MAaHHBbIX Il mepuopa ocpegHeHns N=14 omnpepensnocs C
NOMOILBIO BbIpaxkeHud [3]:

— AGp, (N -1)+AGp,

AGp, , (3)
N
rme  AGp,;_ ,— (i-1)-e cpenHee 3HAYeHWE MOBBIIIEHAS METEOPOJIOTUYECKON
BesmmunHbl, AGp, — i-e 3HaueHNe MOBBIIEHNS] METEOPOJIOTMIECKON BEINYMHBI.

CpenHee 3HA4YCHUC INOHM>KECHUA MCTGOpOJIOFH‘IGCKOI?I BCJINYHMHBI
AG}’Li BBIYUCIIAIOCH aHAJIOTMYHBbIM CHOCO6OM, HO IIprU 9TOM HUCHOJIB30BAJIUCH

3HAYCHUS TOHU>KCHUA MGTCOpOJIOI‘PI‘IGCKOfI BCJINYUHBI AGl’ll .

Boruncnenne AGp; u AGn; npon3BoaioCs o CIey oM (hopMyJIam:

AGp,=G.-G,,,ecmn G, >G, |, @)
AGn, =G, -G.,ecu G, <G, 5)
me G,;,G,,, — i-e u (i-1)-e 3HaYeHHUS METEOPOJIOTMYECKON BEJIMUMHBI

COOTBETCTBEHHO [4].

B kadecTBe JMHUM MOAAEPKKU (COMPOTUBJIEHUS) UCMONIBL30Banochk 30%
OTKJIOHEHHE OT MMHMMAJILHOrO (MaKCUMaJIbHOT0) 3HaUeHus1 RSI.

Pe3ysbTaThl pacyeToB Ha TNpUMEpEe CPEAHECYTOYHOW TEMIEPATYPbI
BO3/lyXa NPEJCTABJIEHbI HA PUCYHKE 1.

BupgHo, 4yTO B MOMEHT mNepeceyeHus KpMBOW MHAMKaTopa RSI nvHum
CONPOTUBJIEHNY WJIV JIMHUM NOJJIEP>KKK HAOIIOIaeTCAa cMeHa TeHaeHmn . OIHaKo
MEX/1y JIMHUSIMU COMPOTHUBJIEHUS U MOAAEPXKKU ONPEJEIEHUE CMEHbI TEHEHUUU
HE MPEIOCTABJISIETCS BO3MOKHBIM.
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Puc. 1. I3MeHeHue 3HaueHni1 CpeIHECYTOUYHOM TEMIIEPATYPbl BO3/lyXa Y NOBEPXHOCTH 3€MJIN U
uHaukaropa RS

Jns  OLEHKM YCHNEMHOCTH TNPABWIBHOTO  OMNPEAEEHUS] TEHACHUUU
METEOPOJIOTMYECKON BEJIIMYMHBI C MCIOJIb30BAaHMEM UMHAMKATOpa RSI ObLN
paccuuTaHa [0Jid TOPABWILHO CHAEJAHHBIX 3aKJIOYEHUM. DBbUIM  MOJIyYeHbI
CIEYIOLME PE3YIbTAThL:

NPaBUJILHO OIpENEJIEHa TEHACHLMS TEMIEpaTypbl BO3yXa 3a OCHOBHbBIE
cpoku HaOmofeHuit B 60% ciiyyaeB, CpEHECYTOYHOW U CpEIHENIEKAIHOM
TeMneparypsl — B 75%, cpeqHeMecssuyHoi — B 63% ciyvaes;

NPaBUJILHO OIpENEJIEHA TEHACHUMSA TEMIIEpaTypbl TOYKM POCBI 34
OCHOBHBIE CPOKM HaOmoaeHuin B 71% caydaeB, cpegHeCyTOYHON — B 72%, n
cpenHenekagHon — B 75%, cpefHeMecsiuHoi — B 69% ciyyaes.

B xopne uccnenoBannst 66 chOpMHUPOBAHBI CBEYHbIE IPpApUKNA 3HAYEHUI
TeMIepaTypbl BO3AyXa U TOYKU pockl [5]. Ha pucynke 2 mpejcrtaBiieH npumep
CBEUYHOro rpaduika TeMnepaTypbl Bo3iyXxa.

207.°C

10
N

. i
0 ”.

L

i ol
-20 r}iu I
30 +—
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Puc. 2. CeeuHoii rpacguk TemnepaTypbl BO3Ayxa

[TocTpoeHne «TepMUYECKON CBEUYM» OCYIIECTBISJIOCH — CIEMYHOIIM
oOpa3oM. B kauecTBe BXOHOIO M BBIXOJIHOTO MapaMeTpa CBEYU MCMOJIb30BAIUCH
3Ha4YeHus1 Temrneparypbl (Touku pocbkl) 3a 0.00 yacoB B mnpeabiylivie u
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(pakTueckue cyTku HaOmoAeHUs. 1151 TOCTPOECHNSI TEHEN TEPMUYECKON CBEYM
UCIOJIB30BAJIMCh  MAKCUMAJbHOE W MMHMMAJBHOE 3HAYEHUS] TEMIIEPATYPbI
BO3/1yXa (TOYKH POCHI).

TenpeHuyss W3MEHEHMsT TeMIepaTypbl BO3AyxXa Oblla — OmpefjesieHa
NpaBWILHO B 62 % city4aeB, TOYKU pockl — B 67%. BmecTe ¢ TeM, TOCTOMHCTBOM
CBEYHOI0 aHalIM3a SBISETCA ONPEACIEHHOCTh MPOTHOCTUYECKOrO IEepUoja,
0oJiee AETAIM3MPOBAHHAS OLCHKA TEHACHIMM U BO3MOXKHOCTH €KEIHEBHOIO
VICIIOJI30BAHUSI.

Takum oOpa3oM, aHaNIM3 MOJYYEHHBIX PE3YJbTATOB IMO3BOJSIET CHAEIATH
BBIBOJI O TOM, YTO BO3MO>KHO MCIIOJIb30BAHNE MHAMKATOpa RSI mpu onpepesieHnn
TEHICHUMM W3MEHEHUS 3HAYCHUI METEOPOJIOTMYECKUX BEJIMYMH, OKA3bIBAIOLINAX
BJIMSIHUE HA KOHLEHTPAUMIO 3arpsi3HSIOIMX BellecTB B atmMocepe. Hannyumme
Pe3yJIbTaThl MOJYUYEHbI NPU ONMPEETIEHNNA TEHACHIMNA CPEAHEACKAHBIX 3HAYECHUN
paccMaTpuBaeMbIX B JJaHHOW paboTe MeTreoposiormyeckux BenuuuH (75%), a
HauXy[LIME — IPU ONPENEJIEHNUM TEHACHLIMN TEMIIEPATYPbl BO3/lyXa 32 OCHOBHbIE
cpoku Habmonenuii (60% cny4daes).

durypsl CBEYHOro aHanM3a MpU PELICHUN NMPAKTUYECKUX IKOJOTMUECKUX
3aa4 PEKOMEHAYETCS MPUMEHSITh TOJIBLKO BMECTE ¢ MHAUKATOpoM RSI.
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B.II1. Ycoabues

M>keBcKui rocy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
nvenn M.T. Kananmmukosa, MxkeBck, Poccust

ONTOSRJEKTPOHHBIVI KOHTPOJb ABAPUHHBIX CEPOCOB
CTOYHbLIX BOJA OITACHBIX ITPOMbBIIIVIEHHBIX OB BEKTOB

PaccmaTpuBaeTcs onTO3J€KTPOHHBIN KOHTPOJIb aBapUIHBIX COPOCOB TEXHOTEHHOI'O U
AHTPOIIOTEHHOTO  NPOUCXOX/ECHUS  ONACHBIX IMPOMBILUIEHHBbIX O00BEeKTOB. IlpuBenena
CTPYKTYpHasi CXeMa YCTAaHOBKM KOHTPOJISI 3arpsi3HEHHOCTM CTOYHBIX BOJl C IPUMEHEHUEM
ONTUKO-3JIEKTPOHHOIO ~ M3MEPEHUsI  ONTMYECKON  IUIOTHOCTU  cpenbl.  IIpoBeneHHble
UCCJIEJOBAHUS 10KA3aJli, YTO IPU TEXHOTIECHHbIX aBApUAX B YCJIOBUSIX JAEWUCTBUS NOMEX Ha
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annaparypy /sl MOBBILIEHUS JOCTOBEPHOCTU KOHTPOJIS MEPCNEKTUBHO WCIOJIb30BaHUE
CUCTEMBI ONTUKO-3JIEKTPOHHOTO KOHTPOJISI CPEl CO CTAaTUCTUYECKMM IPOrHO3MPOBAHUEM
NPOLECCOB MNOSIBJICHNS ABAPUNHBIX 3arPSI3HEHUA.

KnroueBbie cnoBa. ABapuilHblil COpOC, BEPOSITHOCTb OOHApy»KEHUsl 3arpsi3HEHWs,
U3MEHEHUE ONTUYECKOM MIIOTHOCTHU; CTOYHbIE BOJIBI.

OnarM 13 (pakTOpOB, OKa3bIBAKOIIMX CYLWECTBEHHOE OTPULIATEILHOE
BJIIMSIHAE Ha  3[0POBbE  JIIOJIEH, SIBIISIETCS  3arpsi3HEHME  MCTOYHUKOB
BOJIOCHAOXeHusi. OT HCNOJIb30BAHUS HEKAYECTBEHHOM TNWTHLEBOW BOJbI, IO
naHHbiM BcecemmpHon Opranmsaumy 3ApaBOOXPAHEHUs, KaX/bll Ol B MHpE
CTpajlaeT Kaxjblid fAecsTbil uesoBeK. o 50% pedHOll BOfbl KaXKMblil TOf
NOJIBEPraeTCsl TEXHOTEHHOMY BO3JIEICTBUIO, B TOM YHKCJIE U B Pe3yJibTaTe cOpoca
425-10° » CTOYHBIX BOJ. 3HAUYMTENbHAS 3arPSI3HEHHOCTH BOJIHBIX OOBEKTOB WU
MasI03(p(PEKTUBHBIE TEXHOJOTUU TMOATOTOBKMA BOJbl — 3TO TJIABHbIC MPUYMHBI
HU3KOTO KadecTBa NUTbeBOM Boabl. Hapymenmss Ttpe6osanmit CanllnH
2.14.10749-01, B  KOTOpBIX  YCTaHOBJIEHbl  (PU3MKO-XUMUYECKME W
MUKPOOHMOJIOTMYECKUM  TIOKA3aTEId NUTHEBOM BOJbI, OTMEYEHbI BO BCEX
cyobekTtax P® [1]. OCHOBHBIM 3arpsi3HUTENIEM MPUPOJHBIX WCTOYHMKOB
BOJIOCHAOKEHMSI  SIBJISIIOTCSI  CTOYHbIE  BOfbI, OBLITOBbIE  (XO3SMCTBEHHO-
(pbekanbHbIE), MPON3BOJCTBEHHBIE (IPOMBIILIEHHBIE) U aTMOC(EPHBIE [2].

C pa3BUATHEM TEXHUYECKOTO MPOrpecca MOSIBUIOCH OFPOMHOE KOJIMYECTBO
TEXHOT€HHbIX W AHTPOINOrEHHbIX KMCTOYHUKOB OIMACHOCTU, BCJEICTBUE YErO
BEPOSITHOCTH KaTacTpod, aBapuil M COPOCOB OMACHBIX BELIECTB BO3pPOCHA
MHOrokpatHo [3]. B pe3ynbrare BHE3alHOrO BbIXOIA W3 CTPOS [ETaJEN,
MEXAaHW3MOB, MAllMH W arperatoB BO3HMKAIOT TMPOU3BOJICTBEHHbIE AaBapuu,
KOTOpPbIE MOTYT CONPOBOXKAATHCS CEPbE3HbIMU HapyLICHUSIMU
MIPOU3BOJICTBEHHOI'O0 MPOLECCa, B3PbIBAMU, KATACTPOPUIECKUMU 3aTONJICHUSIMU,
00pa30BaHMEM OYaroB MOXKApOB, PAIMOAKTHUBHbIM, XMMUYECKUM 3apa>KeHUEeM
MECTHOCTH, yBE€YbEM M rubOenpto mopei. [IpousBoicTBEHHbIE aBapuM MOTYT
OBbITH MOCECTBUEM CTUXUMHBIX OeJICTBUIA, OJIHAKO HamnoOoee
PacCpOCTPAHEHHBIMU MPUYMHAMM MX BO3HUKHOBEHUS SIBIISIFOTCSI HApyLUEHUS
TEXHOJIOTMYECKUX MPOLECCOB, MPAaBWJI 3KCIUTyaTalliy, TEXHUKU O€30MacHOCTH.
Oco0yto  OmacHoCTb  HECYyT  aBapud  Ha  MOTEHUUAIbHO  OMNACHBIX
MTPOU3BOJICTBEHHBIX 00BEeKTaxX: NOYKAPOONACHBIX, B3PbIBOONACHBIX,
TUIPOJJMHAMUYECKU-OMACHBIX, XUMUYECKM OMNACHBIX, PaMALMOHHO-OMACHBIX U
T.J. HMeHHO Ha Takux OOBEKTax 4Yaile BCEro MPOUCXOAT AaBapu,
CONPOBOXKIAOLIMECS 3HAYUTEIbHBIMU MaTEPUATIbHBIMU NOTEPSIMUA, HAPYLIEHUEM
YCJIOBUI YKU3HENIESITEIIbHOCTH, YBEYEM U TMOEIIBIO JIFOMIEH.

Haubonee  omacHbiIMuM  aBapusiMM, C TOYKM 3peHHS  OObema
BBICBOOOXK/IA€MOVI 3HEPIrUM, SIBJISIOTCS aBApUM, CONPOBOXKIAIOLIMECS 3AJIMTOBbIM
cOpOCOM — KPAaTKOBPEMEHHBLIM BbIOPOCOM OOJIBILIOTO KOJUYECTBA TOPHOYUX U
(unu) B3PBIBOOMACHBIX M (WMJM) TOKCUYHBIX BEIIECTB B CTOYHbIE BOJIbI
MPEANPUATHAN, HATPUMED, TIPU aBAPUIHOM pa3repMeTU3aluu 00O0PYJOBAHUS WIIU
No WHbIM MpuyuHam. Kak mnpaBusio, Takue CUTyauuud XapaKTepu3yHTCS
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BHE3AMMHOCTBIO, & TAKXKE HAHECEHWEM 3HAYUTENIBHOrO yiuepOa OKpYysKarouen
NPUPOIHON Cpefie U UHPPACTPYKTYPE OOBEKTOB.

Bce crounble Bobl nepes; cCOPOCOM B MPUPOAHBIE BOIOEMBI MTOABEPTratOTCS
OYMCTKE OT BPEJHbIX BEWECTB. YTOOBI ONpPEeenTh COCTAB CTOYHBIX BOJ, BUMIbI U
CTENEHb 3arpsA3HEHUs], MPOBOAUTCS MHOXKECTBO PAa3JIMYHbIX aHAJIU30B, Kak
XUMUYECKUX, TaK M CAHUTAPHO-O0AKTEpUOJOrHMYecKux. bounblioe BHUMaHUE
COOTBETCTBYIOILIMX CIIY>KO yJENAETCS KOHTPOJIIO, aHAIIU3Y , ONIEPATUBHON OLEHKE
COCTOSIHUSI BOJHOW Cpefbl M €€ aHTPOMNOI€HHbIX W3MEHEHWI, OOHApY>KEHUS
3aJIMOBBIX COPOCOB 3arpsAI3HUTENIEN CTOYHBIX BOJ|, CIIOCOOHBIX NEPEBECTU BOJOEM
WM MPOLIECChl OYNCTKA B HEYCTOMYMBOE COCTOsIHME. Bce aTO HEOOXOomuMOo JIiist
MPOrHO3UPOBAHUS u CBOEBPEMEHHOTO yCTpaHEHUs BO3MOXKHbBIX
HEOJIArOMPUSTHBIX MOCJIEICTBUM.

CyecTByrompye MeTOAbl  MOBbILEHUSI OOBEKTUBHOCTU  KOHTPOJIS
OCHOBBIBAIOTCSl HA MOBBIIEHUM KOJMYECTBA aHAJIU30B U YCTAHOBKE OOJIBILIOTrO
KOJIMYECTBA CTALMOHAPHBIX WM TNEPEABMXKHBIX CTAHLIUANA 3IKOJOTMYECKOTO
MOHUTOPUHIA,  WCMOJIb30BaHWM  OMOMOHUTOpUHTa.  (OTEYeCTBEHHbIE U
3apyOeXHbIE CTaHUMU CHCHUAIM3UPYIOTCS HAa  OLUEHKE  OMNMpPENICICHHbIX
3KOJIOTUYECKUX MAPAMETPOB B MPOMBIIIJIEHHON WJIU KWJION 30HE. DTU METO/IbI
SBJISIFOTCS  IOPOTOCTOSIIIUMU ¥ HE OOECNEeYMBAIOT JIOCTOBEPHOIO AHAJIN3A,
NOCKOJIbKY ~ cOpoC  MOXeT He monactb B 1pody, #u He  ObITh
UJICHTU(PUIUPOBAHHBIM.

[TosToMy BO3HMKAaeT 3ajjaya JIOCTOBEPHOTO ONEPATMBHOIO AHAINA3A
3arpsI3HEHMI  BOJIHBIX Cpe€J] C LEJNbI0 [JAJbHENIIEro IMPUHATUS PELIEHUN O
MPOBEJICHUN TE€X WJIA UHBIX 3ALIUTHBIX MEPOIPUSITHA.

OpnHMM W3 MEpPCNEeKTUBHBIX HAMPABICHWI B JAHHOW CUTYALUU SIBJISIETCS
NPEIBAPUTEIILHOE U3MEPEHUE OTKJIOHEHWUII BO BPEMEHU ONTUYECKOW MIOTHOCTHU
BOJIHOM Cpefibl MOCJE BHECEHUS KOHKPETHBIX JJIsl KOHTPOJMPYEMOIO OOBEKTA
(MpeanpuaTUsl) 3arpsA3HSIIOIIMX BELIECTB, TAK Ha3blBa€MOEe TecTupoBaHue. [
NOBBILIEHUSI [TOCTOBEPHOCTH BBISIBIICHUS W3MEHEHHUsI ONTUYECKOW MNJIOTHOCTHU
BCJIC[ICTBME MHOTO00pa3usi 3arpsi3HSIOLIMX BEIIECTB (BO3MOXHbBIX ABAPUMHBIX
CUTYyaluii), BBOIUTCS KJacCU(UKALUS ITUX CUTYALUH C MOMOILBIO CO3[IAHHOWM
0a3bl [IAHHBIX KPWBBIX, OMNUCHIBAIOIIUX BO3MOXKHbIE W3MEHEHUSI BO BpPEMEHU
MJOTHOCTU BOJAHOM cpefbl. B janbHedIeM aBTOMAaTU3UPOBAHHAS CUCTEMA,
YCTAaHOBJICHHAs: Ha OOBEKTe, CpaBHUMBAas Hapsay C KOJWYECTBEHHBIMU
napamMeTpamMu IUIOTHOCTU CpeNibl 3TaJlOHHbIE KpUBLIE, XpaHsluecs B 0ase
NAHHbIX, C TEKYIIUMU W3MEPEHHbIMA TapaMeTpaMu W KPUBBIMU W3MEHEHUS
NJOTHOCTU, TNPUHUMAET PEIICHWE O HAJIWYMA WM OTCYTCTBUM aBApUMHOWM
CUTYyaUuu.

B paGore paccMOTpeH ONTUKO-3JIEKTPOHHBIA CIOCOO UCCIEIOBAHUS
OCOOEHHOCTEN MPOLECCOB JIBUXKECHUS 3arpS3HSIOIMX BEIIECTB, MPOTEKAIOINX B
xupkon cpepe. i pa3paboTku anroputMma pabOTbl CUCTEMBbI IO JJAaHHBIM
pENepHbIX M3MEPEHUI M TEKYILIMX Pe3yJIbTATOB aHA/M3a 3a OCHOBY ObLI B3SIT
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METOJ] CTOXACTUYECKON MHTEPIOJISLNNA, UCTIONb3YEMbII KaK CPEACTBO PELICHUS
3a/lay pacro3HaBaHusl, uieHTU(prKauum, o0ydeHus u agantauuu [4].

Ha pucyHke mnpepcraBieHa  pa3paboTaHHass  cXema  KOHTPOJs
3arpsi3HEHHOCTU CTOYHBIX BOJ [S], rie 1 — UCTOUHUKM 3arpsi3HEHUsI CTOUHBIX BOJ
Pa3MYHBIX BUJOB Y PA3JIMYHON KOHUEHTpALUU, 2 — CUCTEMA KaHAIW3aluuu, 3 —
NEPBbIA  CNEUMANM3UPOBAHHBIA  MOCT  CAHUTAPHO-3MUIEMUOJOTMYECKOTO
KOHTpOJNsi, 4 —  BTOPOM  CHEUMAIM3UPOBAHHBIA  MOCT  CaHUTApPHO-
3MNUEMUOJIOTMYECKOTO KOHTPOJIS, 5 — CleUUaIu3upOBaHHbIE KOHTPOJIIEPbI, 6 —
IJIABHBIA MPOLECCOP, 7 — OCHOBHAs 3aCJIOHKA BbIICJTICHUS 3arpsi3HEHUs], 8 —
JIOTIOJTHUTEJIbHAST 3aCJIOHKA BBIJEJIEHUST 3arpsi3HEHMs, 9 — OTBOJ (OTBETBJICHUE)
VIS BBIJIEJIEHUS 3arPSI3HEHUS] U [IOTIOJTHUTEIIbHBINA y3€1 O4YMCTKH, 10 — OCHOBHBIE
YCTPOMCTBA OYUCTKU, (PUILTPHI.

CTpyKTypHasi cCxemMa yCTaHOBKHU ONMTO3JIEKTPOHHOI'O KOHTPOJISI aBAPUIHBIX
CcOPOCOB CTOUHBIX BOJ| ONACHBIX MPOMbILIJIEHHBIX 0OBHEKTOB

B paGouyeMm pexxume CTOYHBIE BOJBI IO CUCTEME KAHAIM3ALMUA 2 MUHYIOT
NOCJIE[IOBATEILHO NEPBbIA U BTOPOW CNELMAIN3APOBAHHBIE MOCThI CaHUTAPHO-
3MNUAEMUOJIOTUYECKOTO KOHTpPoJIA 3 M 4, TAe NEPUOANYECKU IPOBOASTCSA
aHAJIN3bl, U MOCTYIMAIOT HA OCHOBHBIE YCTPOWCTBA OYMCTKU — (puabTpshl 10. [Ipn
cOpoce 3arpsi3HEHUs] ONPEJEJICHHOTO BYjla 1 B CUCTEMY KaHalM3auuu 2 NEPBbIA
WM BTOPOM CHELMAIM3MPOBAHHBIE TOCTbI CAHWTAPHO-3MUIEMUAOJIOTNYECKOTO
KOHTPOJA 3, 4 unm 00a NMpomycKaroT, MO0 (PUKCUPYIOT HAIMYUE 3arpsA3HEHMS,
WM OfIVH U3 HUX IPOIyCKaeT, BTopoll pukcupyer. [Ipn aToM BeIpabaThIBacTCs
CUTHAJI, IPONOPLUMOHANIBHBIA YPOBHIO 3arpsi3HEHUsI, KOTOPBIN MOCTYIMAET 4Yepes3
CHeLMaI3MPOBaHHbI KOHTPOJUIEp 5 Ha IaBHbIA npoueccop 6. B riaBHoM
npoyeccope 6 1o COOTBETCTBYIOLLEH MPOrpaMMe NMPOUCXOAUT CPABHEHUE YPOBHS
JTAHHOT'O CUTHAJIA C TPEAENBHO IOMYCTUMbIM YPOBHEM.

B ciyyae MOCTMIKEHWSI WM MPEBBILLEHHWS 3TOrO YPOBHS, BbIJAECTCS
KOMaH/]a Ha MEPEKJIIOYEHHE OCHOBHOWM 3aCIIOHKU BbIIEJIECHUS 3arpsi3HEHUs] 7 U
NIONOJTHATEJIHOWM 3aCJIOHKM BbIfIEJIEHHUs 3arps3HeHust 8, W BOja, MMerouas
NOBBILIEHHBII ~ YPOBEHb  ONpPEJEJICHHOrO  BUAA  3arpsA3HEHusi,  4epes
TIOTNIOJTHATEJIbHBIE 3ACJIOHKU § MOCTYMAET B OTBOJ, (OTBETBJEHKE) JIs1 BbIICJICHUS
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3arpsi3HEHUAS. W JIOMOJHUTENbHbIA  y3ea ouuctku 9. Ilocne BbigeneHust
OMpPENETICHHOrO BUJA 3arps3HEHUs] COOTBETCTBYIOLIMM CHEUUAIM3UPOBAHHBIM
ONTO3JIEKTPOHHbIM JaTYMKOM MOcCTa 4, CrleluaJu3upOBaHHbIA KOHTposuiep 6
NOCBUIAET YIPABJISIOLIMI CUTHAJI HA OIHY U3 OCHOBHBIX 3aCJIOHOK 8.
[IpoBeneHHbIE UCCIENOBaHUST MOKA3aJdv, YTO MPU MPOU3BOJACTBEHHBIX U
TEXHOT€HHbIX AaBapusX B YCJOBUSIX J[ICUCTBUSI TMNOMEX U3MEpeHuinl (Ha
M3MEPUTEIIBHYIO anmnapaTrypy) M HEOJHO3HAYHOCTU ONKMCAHUSI CYLUECTBYIOLIMAX
MOJIEJIEl JIMHAMHUKMA TOTOKOB HEOJHOPOJHBIX >KUJKOCTEW, [JI1 MNOBBILICHUS
JIOCTOBEPHOCTU KOHTPOJISI B pEaJbHOM MacliTabe BpEMEHU MepPCNEKTUBHO
WCMOJIb30BaHuEe  3(P(PEKTUBHBIX CUCTEM  OBICTPOrO  IMPOTHO3UPOBAHUS  C
UCNOJIb30BAHUEM aNMpPUOpPHON WH(OpPMAUMU O TOSIBJICHUUA 3arpsi3HEHUN U
MaTeMaTU4EeCKO 0OPa00TKMN JUHAMUKYN U3MEHEHUI Pe3yJIbTaTOB KOHTPOJIS.
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A.A. ®omuna
CapartoBcKuil rOCYJapCTBEHHBIN TEXHUYECKMI yHUBEpcUTeT uMenu ['arapuna 10.A.

3KOJOIr'NMYECKU MOHUTOPUHI KAYECTBA
ITIOBEPXHOCTHBIX BOJ BGJIN3U [TAO «CAPATOBCKUWMU HII3»

IIpoBeneH MOHUTOPUHT KaueCcTBa IPUPOHON BOAIbI BOoJIrorpajckoro BOJOXpaHUiImILA B
pailone ropoga CaparoBa C UCNOJB30BAaHMEM OMOTECT-OOBEKTOB Pa3HbIX YPOBHEW
opranuzauu. [lokazaHo, 4Yto npoObl BOAbI, OTOOpaHHble BOMM3M CapaToOBCKOro
HedrenepepadaThIBAIOILLIErO 3aBofa oOsagaiu ciaaboil OCTPOM TOKCUYHOCTHIO B OTHOLIEHUU
PaCTUTENbHBIX TECT-00beKTOB Lémna minor n Chlorella vulgaris

KroueBble c10Ba: MOHUTOPUHT, HE(PTENPOAYKThI, OMOTECTUPOBAHKUE,, IPUPOJIHAS BOJIA,
Bosrorpajckoe BoqoXpaHuuiLe.
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[Ipennpustusgs HEPTEXMMUYECKON OTPACIM SIBISAIOTCA KPYHMHEWIIMMU
3arpsA3HUTENSIMM  OKPYXKAIOLIE Cpefbl, B PpE3yJbTaTe WX [EATEIbHOCTU
oOpa3zyeTcst 00bIIOE KOJIMYECTBO 3arpsI3HEHHBIX CTOKOB. Bofa nucnonb3yercs BO
MHOTMX TEXHOJIOTMYECKMX LMKJIAX HePTENnepepadOTKU B KAYECTBE OXJIAATENS
TEXHOJIOTMYECKOTr0 000PY/IOBAHUS M PACTBOPUTEIS B IPUTOTOBIIEHAN CMECE.

Crounble BOfibI HepTENEpepadaThIBAIOLMX NPEANPUSITANA COAECP>XKAT TAKUE
OMacHble TMOJUTFOTAHThl KaK  He(TenpopyKTbl, (EHOJ, apOMaTHUYECKHE
yII€BOAOPO/AbI, Macja, aMMOHMUHBIA a30T, mapadguH, CyJbdaTbl, >XUPHbIE
KHMCJIOTBI, MOBEPXHOCTHO-AKTHBHbIE BellecTBa. Hambombliyro omacHOCTb [ist
BOJIHBIX 3KOCHUCTEM MPEACTABIAIOT HEPTenpoayKThl. OHM 00pa3yroOT IUIEHKY Ha
NOBEPXHOCTU BOJHbIX OOBEKTOB, W3MEHSIOT (PU3MKO-XMMUYECKUE CBOWCTBA
BOJIHOW cpefbl. TpyAHO-OKHCISIEMbIE OPraHMYeCKUe 3arps3HEHUs] CHOCOOHBI
HaKaljMBaTbCS B BOJIOEMAX M B TEYEHHWE [JIUTEILHOTO BPEMEHM OKa3bIBATh
TOKCHYECKOE BO3[IEICTBUE HA JKMBbIE OPraHu3Mbl, BbI3bIBas CEPbE3HBIC
HapyueHus: (PU3NOIOrMYeCKuX (PyHKUUU TMAPOOUOHTOB U UX r'HOeNb. BoJblnyo
ONAaCHOCTh NPECTABISIOT TaKkKe XJIOP(PEHOBI, SBJISIFOLLECS
NpEIeCTBEHHUKAMU IUMOKCUHOB [1].

CaparoBckuii HedrenepepadbatbiBatowmii 3aBoy (HII3) sisasiercst opHum
u3 crapeflmx HedrenepepadaThIBAOIMX NPEANPUSITUI CTPaHbl, OCHOBaH B
1934 ropy. ITAO «Caparosckuit HI13» Bomen B coctaB «HK «PocHedThb» B
mapre 2013 ropa. 3aBopm mnepepabartbiBaeT HeTh Mapku [Opanc u HedTb
CapaTtoBCKOro MECTOPOKACHHS, MOCTYMAIOUIYI0 MO TpPyOOINpPOBOAY, a TaKXKe
HE(PTH OpPEHOYPICKUX MECTOPOXKJAEHWI, MOCTYMAOUIYIO MO KEJE3HOM JOpOre.
HII3 Bbmyckaer OGonee 20 BHIOB NPOAYKUMM: HEITMIMPOBAHHbIE OCH3WHBI,
[A3ETBbHOE TOIUIMBO, Ma3yT BCEX OCHOBHBIX MAapoOK, OWTYMbl, BaKyyMHbIA
ra3oinsb, TEXHUYECKYIO cepy U fip. ['omoBoit 00bEM nepepadboTku HepTn — Oonee
6 MJIH. TOHH B rof [2].

OunctHele coopyxenust CaparoBckoro HII3 oGecneumBaroT moaTamHo
YEThIPE CTYNEHM OYUCTKM MPOMBILJIEHHBIX U OBITOBBIX CTOKOB  —
MEXAHUYECKYIO0, OMOJIOTMYECKYIO, 00€33apaKMBaHue YJIbTPA(pHUOIETOM W
HacplueHne kucnopogoMm. I[lommmo crokoB camoro HII3 wyepe3 ouucTHBIE
COOpY>KEHMSI TIPOXOJAT U FOPOJICKME ObITOBBIE CTOKHM, cocTasisitoiue 1o S0 %
oT ooOwero oo6wemMa. IIpoekTHasi  NPOU3BOJUTEIBLHOCTH  COOPYKEHUI
OMOJIOTMYECKOI OYUCTKM CTOYHbIX Bojg — 35000 wm/cyr, 1500 wm/u [3].
OuniieHHble U 00€33apaKeHHbIE CTOYHbIE BOJbI COPAChIBAKOTCS MO KOJIJIEKTOPY
M PpacceuBalolleMy BbIMyCKYy B p. HazapoBka, KoTtopas 3areM BHAJacT B
Bourorpajackoe BogoxXpaHWIMLIE .

enpro Hamein paboThl SBWJIACH OLUEHKA KAayeCTBA MOBEPXHOCTHBIX BOJ
BOmM3m KosulekTopa cOpoca crTouyHblx Bop IIAO «Caparosckuit HII3» c
NOMOLIBIO OMOTECTUPOBAHUSI.

OT6op mnpoO BOABI MPOMCXOAMJI B HECKOJBKMX TOYKax C Oepera
Bourorpajgckoro Bopoxpanmimiia B parioHe ropopa Caparos. IIpoGa Nel
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oTOMpasiach U3 ycThd peku HaszapoBka. Peka mporekaeT BROJb FOXKHOW 4YacTH
CaparoBckoro HedrenepepadbaTbIBAIOLIETO 3aBO/Id, COOTBETCTBEHHO MOMAJAET B
€ro CaHMWTApHO-3ALIUTHYIO 30HY. TakXke Haj MecTOM O0TOOpa MpoO MPOXOAWUT
>KEJE3HOOPOKHBI MOCT, U Ha pacctosHny 200 METpOB HAXOAWTCS NPUCTAHb
g Manbix cyjoB. [IpoGa Ne2 orbupanace B mecte BnafeHust peku Hazaposka B
Bosrorpaackoe Bopgoxpanmsue. [Ipob6a Ne3 Obuia orToOpaHa y cena
[IpucTanHOe, KOTOPOE HAXOAUTCS BbILIE MO TEeYeHUIO arjiomepauuu Capatos-
DHresibc, [0 cOpoca B Bogrorpajackoe BOJOXpAaHWIMIIE OBITOBBIX U
NPOMBIIIIEHHBIX CTOYHBIX BOJI.

OT6op npo6 BOJBI NPOBOJIUIM B CeHTsI0pe-oKTsi0pe 2016 roa u B mapTe-
anpene 2017 ropma. Pabora Oblna BBINOJHEHA B OMOJIOTMYECKOHN JIabOpaTOpuu
kacenpol  akojorun  CapaToOBCKOrO  FOCYJAPCTBEHHOIO  TEXHUYECKOIO
yHuBepcureTa nMenu ['arapuna 10.A.

B kauyecTBe TecT-00bEKTa B padOTE MCNOJIB30BAIN PACKY Manyto (Lémna
minor). Kputepuem oCTpoil TOKCMYHOCTU ciyxuna rudenb 50 % u Oonee
pactenuit 3a 96 4 B uccieyemMoii Bojie Mpu yCJIOBUU, YTO B KOHTPOJIE MOrubJI0
He MeHee 10 % pacrtenuii. [IpouszBoguiu y4€T MOpOJIOrMuYecKUX U3MEHEHUN
pacTeHuil (XJ0po3, HEKPO3, MOBEPXHOCTU JIMCTELA, PACCIOEHUE JIMCTELOB) sl
OLICHKM HaJIM4Yusl TOKCUYECKUX BEILECTB B UCCIIEyEMOI Cpefie MO CPABHEHUIO C
KOHTpoJieM [4].

[ns  BbIpallBaHus B KauvecTBe TecT-00bekTa Chlorella vulgaris
NPUrOTaBIMBAIM cpefly TamMusi U HCNONb30BAIM KYJbTUBATOPbLI BOJOPOCIEN
(mHoroktoBeTHbli KBM-05 wu kynabtuBatop KB-05). MeTon ocHOBaH Ha
pEruCTpaly Pa3jinyuii B ONTUYECKON IUIOTHOCTU TECT-KYJIbTYpPbl BOJOPOCIU
XJIOpEJUIa, BBIPAILLIEHHO! Ha cpefie, KOTOpasi He COAEP>XKUT TOKCUYECKUX BEILECTB
(KOHTPOJIb) M TecTUpyeMbix TpoO Boabl [5]. OnTuYecKkyr MNJIOTHOCTH
OnpefeJIsiyiv C TOMOILBIO u3MepuTes mioTHocTu cycnensuu UITC-03.

B kauecTBe TecT-00bEeKTa Tak>Ke MCNoyib3oBaiu fAacguuu marHa (Daphnia
magna Straus). OCTpPyl0 TOKCUYHOCTb MPUPOJHON BOMAbl HMCCJEIOBAIN
OOLLENPUHATON METOMKOI [6], KOTOpasi OCHOBAHA HA OMPE/IEIEHNE CMEPTHOCTU
napHUl TpPU  BO3ICWICTBUM TOKCUYECKHUX BEILECTB, TMPUCYTCTBYIOLIUX B
UCCJIEAYEMON BOJHOW Cpefie 10 CPABHEHUIO C KOHTPOJBHOW KYJbTYPOMU.
Kpurepuem octpoii TokcuuHocTH citykuT rudenb 5S0% u 6onee naduuii 3a 48 4
B MCCJIeyeMoil MpoOe MpU YCJIOBUM, YTO B KOHTPOJBLHOM 3KCHEPUMEHTE BCE
PayKM COXPAHUJIU CBOKO >KM3HECTIOCOOHOCTD.

[Ipu  mpoBegeHMM  OCEHHEro  aHaiau3a  BoAbl  Bosarorpajckoro
BOJIOXPAHWJIMILIA YCTAHOBIIEHO, YTO HcciaeayeMble mpoObl Nel, Ne2 oGmnajmanu
HEOOJIBIION OCTPON TOKCHYHOCTBIO B OTHOLIEHMH TECT-OOBEKTA PSICKM MAJION,
T.K. OTKJIOHEHME NOKA3aTENIs] U3MEHEHUSI BPEMEHU YIBOCHUSI YACIEHHOCTH PSICKU
B CTOPOHY yMmeHblleHus (6onee 20%) CBUAETEIBCTBYET O MPUCYTCTBUM B BOJIE
TOKCUKAHTOB. [yi1 mpo0 Bojpl, oroOpaHHbIX pspoM ¢ Caparockum HII3,
HAOMIOJaTINCh ~ €JMHAYHbIE CJy4Yad TOSBICHAS HEKPO30B M YaCTUYHOE
NPOSIBJIIEHNAE XJIOPO30B Y PACTEHUI.
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IIpy mpoBegeHuMM  BeCEHHEro  aHaim3a  BOfbl  Bousrorpajckoro
BOJIOXPAHMJIMILIA yCTAHOBJIEHO, 4YTO BCE MCCIEAyEeMble NPOObI HE OO0JaJanmn
OCTPOV TOKCUYHOCTBIO, BO BCEX PA3BEACHUAX MOKA3aTeb U3MEHEHUSI BPEMEHU
YABOEHMS UYMCJIEHHOCTH psacku He mnpesblian +20%. B mnpobax Nel
NPUCYTCTBOBAJIM EMHUYHBIE CIIy4Yau IPOSIBJIEHUS XJOPO30B. B OCHOBHOM Bce
pacTeHusi psACKHA, BO BCE pa30aBiIcHMSIX MpPOO BBITJSNEIN 3€JIEHBIMU U
310poBbIMU. B mpo6e Ne2 HaOGmrofanu pacTeHUs C MPOSIBJIEHUEM HEKPO30B BO BCE
pa30aBleHMAX. YCTAaHOBJIEHO, YTO B Npo0ax BOAbI, OTOOpPAHHBIX BbILIE
CaparoBa, He HaOMIOJAJIOCh HU XJIOPO30B, HM HEKPO30B, BCE PpACTECHHUS
BBITJISIJIENIA 3€JIEHBIMU U 3[I0POBbIMU, JIUCTELbI ObLIIM COOPaHbl BMECTE.

B Owuorecte ¢ xjopesuofl mokas3aHo, 4yTO NpoObl Boabl Nel m Ne2,
oTtoOpaHHble BOmM3M CapaTOBCKOro HedrenepepadaThIBAIOLIETO  3aBOJAA,
obsaganu cjaaboi TOKCUYHOCTBIO, MOCKOJBKY KpuTepuil TokcudHocTu (30%)
npeBbllleH st 1-kpaTtHoro pasOasneHusi. OcTanbHble pa30aBieHUsS He
OKa3bIBaJIM TOKCUYECKOTro fieicTBusl. OnTuyeckasi MiIOTHOCTb MPOObI BOAbLI N3
JIOCTOBEPHO HE OTJINYAIACh OT KOHTPOJISI.

buorecTrpoBaHue ¢ KWCMONB30BAHUEM B KayeCTBE TECT-O0BEKTA HadpHUS
MarHa B OCEHHUI U BECEHHUI NEPUOJ] MOKA3aJI0, YTO BCE UCCIIEyEMbIE TPOOLI HE
00J1a/1aJi OCTPOI TOKCUYHOCTBIO0. OTHAKO YCTAHOBJIEHO, YTO B Mpo0ax Bojibl Nel
u Ne2 Habuofanach HauboJIblllasi CMEPTHOCTL 0CO0€ei BO BCeX pa30aBIICHUSIX,, HO
oHa He npesbIana 10 %.

Takum o00pa3oMm, OMOTECTUPOBAHUE BOJbI, OTOOPAHHOM B OCEHHUN
Nepuoj, C UCMOJIb30BAHUEM B KAUECTBE TECT-OOBEKTa PSICKM Majloi MOKa3ajo
HEOOJIbIIYI0 TOKCHMYHOCTh Mpo0 Nel m Ne2. B oTHomeHun jacdHusi MarHa He
ObUIO YCTAaHOBJIEHO TOKCUYHOTO [JIEWCTBUS MpPOO, B3ATbIX B  pailoHe
HedpTenepepadaThIBAIOILIETO 3aBOJja U BOJIM3M My TEN MAJIOro CY/IOXOJICTBA.

CoOpaHHble B BECEHHUI NEpuoj], MpoObl MPUPOHON BOJbLI HE OOJaaIu
OCTPOI TOKCUYHOCTBIO B OTHOIIEHUM TAaKUX TECT-00BbEKTOB Kak Daphnia magna
u Lémna minor. Tonbko B uccaenoBanuu ¢ Chlorella vulgaris, ycTaHOBJIEHO
c1a00€ TOKCMYECKOE IEVICTBUE NPOOBI BOAbI, 0TOOpaHHO BOM3M CapaToBCKOro
HedTenepepadaThIBAIOIIETO 3aBOAIA.

[Io COBOKYNHOCTM BCEX [JaHHBIX MOXKHO C/ENaThb BbIBOJI, 4YTO BOJA
Bousrorpaackoro Bopoxpanunmina BOmm3u  CaparoBckoro HII3  saBnsiercs
Y/IOBJIETBOPUTEJIBHO YUCTOM.
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naduuit (Daphnia magna Straus), [THO & T 14.1:2:4.12-06 T 16.1:2.3:3.9-06.

C.A. llapos, T.A. AmmuxmuHa
Bsarckuii rocyrapcTBeHHbIN YHUBEPCUTET, I'. Knpos

IMIYTUMUT'PAIIIA, TPAHC®OPMAINN N AKKYMYJIALINN
SATPASHAIOIINX BEIIECTB B PAMOHE INPEATIPUATUSA
IO YHUYTOXEHNIO XUMNYECKOI'O OPY XU

AHTpONOreHHOe BO3JEICTBUE MO CUJIE U PA3HOOOPA3UIO SIBJISIETCS OJIHUM U3 MOLIHENIIINX
aKosiornyeckux akTopoB. K umciy BakHeNIMX mpodsem, TpeOYIOUMX peLIeHNsl, OTHOCUTCS
o0ecrneyeHre 3KOJIOTMYECKOil 0e30MacHOCTU TEPPUTOPUIA, HAa KOTOPBIX XPAHWIMCh 3anachbl
XMMMUYECKOTO OPY>KUSl, YHUUTOXKAJINCh OTPABJISIIOLLIME BELIECTBA, MNOJBEPrajJiCh TEPMUUYECKON
JECTPYKUMU PEAKLMOHHbIE MAacChl, MPOBOAUTCSI NepepadOTKa TBEPAbIX W >KUJKUX OTXOJIOB
NPOU3BOJICTBA, BBINOJHIIOTCS PabOTbl MO JMKBUAAUMU TOCNEACTBUN JIeSITENIbHOCTU. [Inis
00OCHOBaHMSI KOMIUIEKCA 3allUMTHbIX M PeaOUIMTALMOHHBIX MEPONPUSITUI 3arpsi3HEHHBIX
TEPPUTOPUI HEOOXOIMMO BBISIBIIEHUE MYTEN Y 3aKOHOMEPHOCTEN MUTpaLuK, TpaHCcopMauyy 1
30H BO3MOYKHOM aKKyMYJISIUMH 3arpsI3HSIOLLMX BELLECTB.

KroueBble ciioBa: YHUUTOXKEHNE XUMUUYECKOTO OPY>KHsl, OTPABJISIIOLIME BEILECTBA,
obuwit pocop, nopBUKHbINA hochop, MUrpaLusi, TpaHC(OPMALIKS.

B npouecce mpon3BOACTBEHHOW AEATEIBLHOCTU NMPEANPUATUI IO XPAHEHUIO
Y YHAUYTOKEHUIO XUMUAYECKOTO opy>Kus (XO) B OKPYKAIOIIYIO Cpefy NOCTyNalv
3arpsA3HSIIOIIME BELIECTBA PA3HBbIX KJIACCOB OMACHOCTU: (pocdaThbl, JUOKCHJIBI
Cepbl, a30Ta, OKCHj yriaepopaa, propusbl, 3pupbl METUIPOCPHOHOBON KUCIIOTHI,
OeH3(a)nupeH, N-METUIMMPPONNIOH, MOHO3TAHOJNAMUH, £ -KamposakTam, 2-
M3 TUIIAMUHO-3TUIIM300y TUII-CYJIb(U], COEMHEHUsI Mblllibska u fAp. [1-3]. B
npouecce ux TpaHc(OpMalMy B OKPYXKAIOLIEH Cpefie B PSAJIE CIIYyYaeB BO3MOXKHO
nosiBjiecHue O0Jiee TOKCUYHBIX MPOAYKTOB C OTCPOYEHHbIM JiericTBueM. [lo
HACTOSILLIETO BPEMEHM B JIOCTATOYHOW CTENEHUM HE W3YYEHbI MPOSIBICHUS
TOKCHAYECKOTO JIEVCTBUSA CIIOXKHBIX CMECEN PA3JIMYHbIX 110 CBOVCTBAM XUMUYECKUX
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BEILIECTB, BXOMSIIMX B COCTaB BbIOPOCOB MPEANPUSTANA MO YHUYTOKECHUIO
XUMHUYECKOro Opykusi. OCHOBHBIMA MAapKEPHbIMU COEJJUHEHUSIMA B OOBEKTAX
OKPY>KAIOLIEN Cpebl, XapaKTEPU3YIOLIUMU [IEATEIbHOCTb NPEANPUSATHAS 110
YHUUYTOXEHUIO  (POCHOPOPraHUYECKUX OTPABJSIIOIIMX  BELIECTB, SBISIFOTCS
BAJIOBbIE U MOJIBUXKHBIE (hopMbI hocopa.

JIns1 OLlEHKM BO3JIEVCTBUS NPEANpPUsITHAS HA MPUPOAHbIE CPElbl MOCTPOEHA
MOJIEJIb PACTIPOCTPAHEHUS 3arpS3HSIONIMX BELIECTB HA OOBEKThI OKPYIKAIOLIEN
cpenbl  (pucyHOK 1). YCTaHOBJIEHO NPEUMYIIECTBEHHOE PacHpOCTPaHEHUE
3arps3HSAIOLUIMX BEIIECTB B CEBEPHOM M CEBEPO-3aMa/IHOM HAIMpPABIICHUSIX OT
MPOMBILIUICHHON TIOWAAKK nipeanpustus [4]. [{ns ucciienoBanns BEpTUKAIBHON
MUTPALIMM  3arps3HSIOIMX BELIECTB, MOCTPOCHO S Ppa3pe3oB, MNPOU3BENICH
NOCJIONHBIA OTOOP NPOO IPyHTA.

VX, iy

EE S ..

33e-11 8911 24010 65¢-10 18009 48009 13008

Puc. 1. Mopenb pacnpoctpanenust OB Tuna VX 1o cpefHecyTOYHbIM METEOJaHHbIM 32
nepuop 2010-2012 rr.

BoisiBneHa nuH3a raMHUCTBIX Mopoj MOIHOCTBIO OT 10 go 20cm. Hanuuwme
JIOKAJILHOT'O BOJIOYNOpa, MOBTOPSIIOLLET0 OOLIMI YKJIOH peibeha B HAIPaBIEHUA K
peke (K 3amagy-ceBepo-3amay OT NpPEeAnpusiTusi), CIOCOOCTBYET TNEpPEBOIY
3HAYUTEJBLHON YaCTH BEPTUKAIBLHOIO CTOKA — B TOPU30HTAIILHBINA U O0ECTIEYMBAET
BBICOKMI YPOBEHb I'PYHTOBBIX BOJ JaXKe€ B MEXKEHb (PUCYHOK 2).

BemmunHa ykJIOHAa B 3amajHOM HAINpPaBJIEHWW MCCIEAYEMOW TEPPUTOPUH -
0,006, a B ceBepo-3anamHoM HampaBienun — 0,03. PacuértHas ckopocTb
nepeMelleHrs] TPYHTOBbIX BOJI BHM3 MO MOTOKY coctasiser 0,165 m/cyt pns
3anajHoro HanpasjeHus u 0,825 M/CyT — 1 ceBepo-3anajHOrO HANpPaBJICHUS.
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Teomornyeckuii paspes Mo cKkBaskuHam 2H, 8u, 10, 14m, 130, 1n, 120
macmtad: sepmuraivheiti 1:200

18 copuszonmaivusviit 1:10 000 12n 118

YC/I0BHbIC 0003HAYCHHSI

TTecku 118
I [nuHbB I116 BricoTa Ham ypoBHEM MOPSI, M

------- YpOBEHb I'DYHTOBBIX BOJ

H HaGnioparenbHasi CKBaXKHHa, N CkBaxuHa, TpoOypeHHast B X0/1e
JIeMCTBOBABIIIAs P MOHUTOPUHIE " HU3BICKaHMI

Puc. 2. l'eonornueckuii pa3pes

AHaM3 BEPTUKAILHOTO PACIIPEAEIIEHUS TIOIBUXKHOTO (pocopa B MECYaHbIX
NoYyBax MOKa3aj, YTO aKKyMYJISLUS €ro MPOMCXOAUT Ha TJyOMHE 3a MpefenaMu
nouseHHOro npoduinst (pucyHok 3). Ecom Ha romyoune 10 cM copepzkanue
coepuHeHnii pocpopa B mepecuere Ha oOwmil pocop B Caa0OMOA30IACTBIX
NMoyYBax HaxopguTcs B npefenax 15-16 mr/kr, To Ha riayoune 1-2,5 M copepskaHue
ero gocturaet 110-115 mr/kr.

B cyrmmMHMCTBIX MOYBaxX ¢ XOPOLIO BBIPAXKEHHBIM T'YMYCOBBIM TOPU30HTOM
OTMEYEHO 0oJiee BbICOKOE cofiepKaHue (pocdopa B BEPXHUX CIOAX U OTCYTCTBUE
HAKOIUIEHUSI C TIIyOMHOM.

CpaBHUTENBHBI AHANWA3 COAEP>KAHUSI TMOABMKHBIX M BaJlOBbIX (pOpM
¢ocopa no riny6ruHaM uMeeT NoJ0XKUTENbHYI0 Koppessiuuto R=0,72.

It BBISIBJIEHMS JITaATEPAIbHON MUTPAUMK BELWECTB MCCIIEI0OBAHA TOVIMEHHAS
4acTh MPOrHO3UPYEMON 30HbI PACIIPOCTPAHEHUST 3arPSI3HEHMS.

AHanm3 cocTaBa MOBEPXHOCTHBIX BOJ U IOHHBIX OTJIO>KEHWI CTApPUYHBIX 03€p
HE TO3BOJIMJI BBISIBUTb WX TPOrHO3MpyeMoe 3arpsi3HeHre. OTMeueHa CHJIbHast
CE30HHAs1 U3MEHYMBOCTD COCTABA MIOBEPXHOCTHBIX BOJ IPY 0TOOpE Mpo0 B (heBpatie
aBrycre, Mpyv 3TOM aKKyMYJISILAM 3arpsI3HSIIOLLIMX BEILIECTB B JIOHHBIX OTJIOXKEHUSIX HE
NPOUCXOUT. AHAIM3 3aBUCUMOCTH TEMIIEpaTypbl W 3JEKTPONPOBOJHOCTU B
UCCIIEyEMbIX TOUYKAX CBUJIETENILCTBYET O BbICOKON KOPPEJSILIMU MEXKy HUMU BO
BCEX TOUKAX U ITyOuHax ucciemyemoit uenouku ozep (R=-0,94-0.97).
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Puc. 3. 3aBucumocTb cofeprKaHus a)lofiBUXKHOro pocopa OT ri1yOMHbI TOYBEHHOTO
cqos1, 0) BanoBoro ¢ocgopa OT ri1yOorHbI IOYBEHHOTO CJI0s

JlaHHAasT 3aKOHOMEPHOCTb SIBJISIETCS TUIUYHOW [ BCEM LETIOYKU
CTapUYHBbIX O3€p, OJHAKO B MECTE BIMAJICHUSI CE30HHOIO PyYbsl KO3(P(PHUUMEHT
KOPpPEJsIUMU MEXJy TEMIEPATYPOM M 3JIEKTPONPOBOJHOCTBIO HAa Pa3JIAYHON
riyounHe paseH 0,84, 4TO CBUETENBCTBYET 00 M3MEHEHMM XMMMYECKOTO COCTABa
NOBEPXHOCTHOM BOJIbI 34 CYET BHECEHWsS] CTOPOHHMX IPUMECEN C MOBEPXHOCTHBIM
CTOKOM Yepes pyyen.

[IoBbllIEHWE 3HAYMMOCTU KOPPEJISIIMOHHBIX CBSI3€i MEXJy COfIEp>KaHUeM
xkene3a u nokaszareseM XIIK B setnee Bpemsi ¢ R=0,20 no R=0,90 B 3umHee
BpEMsl CBUJIETENILCTBYET O MOCTYIUIEHMM €r0 C TPYHTOBBIMU Bojamu. Bbicokoe
COJiep>KaHue »KeJie3a XAPAaKTEPHO I YeTBEPTUYHbIX OTJIoXeHuit Kuposckoii
obsmactu. Ilpu sroM copepxanve cneuuUUHbIX 3arps3HEHUII M MapPKEPHbIX
BEILIECTB HE OOHapy>KeHO. [IpoObl HE TOKCUYHBI.

J11s1 MOfTBEepKAEHUSI OTCYTCTBUSI HAKOIJIEHUS 3arpsI3HSIIOLMX BEILECTB B
JIOHHBIX OTJIOKEHUSIX CTAapUYHbIX O03€p CO3[4aH OaHK MHOTOJIETHUX JIaHHBIX
CIOYTHUKOBBIX HAOMIOIEHUI Ha wuccienyeMmyro teppuroputo. [lo  pgaHHbIM
JUCTAHLIMOHHOTO 30HMPOBAaHUSI 3€MJIM BBISBICHO €XKErOfHOE 3aTOIUICHUE
CTApUYHBLIX O3EP (30HbI BO3MOXKHOI aKKyMYJISIUUMKM) C MOCJEAYIOUM BbIHOCOM
3arpsi3HSIOLIMX BEIEeCTB B p. BATKY (pucyHoOK 4).

Takum 00pa3om, MUrpalysl 3arps3HSIOLIMX BELECTB KaK OT JIeATeIbHOCTU
OpenpusTUsl MO  YHUUYTOKEHUIO XUMUYECKOTO OpyXus, TaK U  OT
nepenpoguIMPOBAHHOTO MPEANPUSITUAS OyJIET OCYLIECTBISATHCS C TPYHTOBBIMU U
NaBOJKOBbIMUA BOJAaMM B PEUYHYIO ceTb. B HacTosiiee BpeMs akKKyMyJIsILys
3arps3HSIOLIMX BEIIECTB B MOYBAX, TPYHTOBBIX BOJAX U JOHHBIX OTJIOXEHUSIX Ha
JIAHHO¥ TEPPUTOPUU HE BbISIBJICHA.
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YcnosHble 0603HaueHns
CrapuuHble o3epa

OBBLEKT XpaHEHWNA N YHUHTOXEHMUA
«MapapbIKoBCKUA»

[paxnua nonosoabs

Puc. 4. KocMOCHUMOK TeppUTOpUU B MOJIOBOJIbE P. BATKM BO/IM3U NpeANpusiTUsi, BLINOJIHEHHbIN
26 mast 2017 r. B ecTECTBEHHBIX 1[BETAX.
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O.B. llamynosckas-, C.A. Mocusinr

'Caparosckuil puman PI'bHY «BHHUPO»,
‘CapaTOBCKMI TOCY/JAPCTBEHHBI TEXHUYECKUI YHUBEpCUTET MMenu ['arapuna 10.A .,

OLEHKA 3KOJOI'MYECKOI'O COCTOSHMA MAJIBIX PEK,
HAXOOAIIMXCA 104 CUJIbHBIM AHTPOIIOI'EHHBIM ITPECCOM

IIpoBeneHo ucciieoBaHre KayecTBa BO[bI MaJIbIX PEK, MPOTEKAIIIUX B OKPECTHOCTSX
r. CaparoBa. Hanbosiee BbICOKME KOHUEHTpALMU OTMEYEHbI I MEMIM, XKene3a, allOMUHUS U
nokasaresiefi opraHuyeckoro BeuwiectBa. [Io  MHAEKCY 3arpsa3HEHHOCTM BOAbI  PEKU
XApaKTEPU30BAINACH KAK «IPA3HBIE» .

Kintouessle cnosa: Masble peku Enanka, bepesuna, KypatoM, kauecTBo BOjbl

Pewenne npoGnemsl oxpanbl BogHoro ¢onpa Poccum Heotpennmo ot
UCCJIEIOBAHUST MAJIBIX BOJIOTOKOB, KOTOPBIE B 3HAYUTEJIBLHON MEPE ONPEACHISIOT
TMAPOJIOTUYECKUIA M TMAPOXUMUYECKNN PEXXUM KPYINHbIX pek [1]. Masnble peku
(nmmuo# 1o 100 KM) — camble MHOTOYHMCIICHHBIE W HAMOOJIEE YSI3BUMBIE BOJHbIE
OOBEKTBI, KOTOPBIE IO CUX NOpP OCTAIOTCS HauMeHee M3y4YeHHbIMU. OCOOEHHO
HEeOJIaronpusATHasi OOCTAHOBKA CKJIAIBIBAETCS HA TEX MAJIbIX PEKax, KOTOpPbIE
OKa3aJMCh B YpOaAHM3MPOBAHHON 30HE B PE3YJIbTATE pa3pacTaHusi TOPOAOB [2].
3aperyamMpoBaHrie M3MEHWIO MapaMeTpbl MX BOAOCOOpPHBIX OacceitHOB. Pycia
TAaKMX PEK Ha MHOTMX y4acTKaxX cOOpaHbl B KAHAJIbI WM 3a0paHbl B KOJUIEKTOPHI,
a 4aCTO M COBCEM YHMUYTOXEHbI. HapyleHbl eCTeCTBEHHbIE UCTOYHUKY NATAHUS
MajbIX peK. Ac(aabTUPOBaHUE 3HAYMTEIBHBIX YACTEN BOJOCOOPHOro OacceiHa
YMEHBIIAET WH(QPUIBTPAUUMIO W ECTECTBEHHYIO CBS3b IMOBEPXHOCTHBIX U
NOA3EMHBIX BOJ. bepera MHOrMX peK 3acCTpOEHbl, YAaCTO 3aBAJICHbI TBEPJBLIMU
TEXHOTEHHbIMA OTXOJJaMU WA CTPOMTEJBHBIM MYCOpPOM, a CaMH pycia
UCTIOJIB3YIOTCS KAK  E€CTECTBEHHbIE KOJUIEKTOPbI I  TPAaHCHOPTUPOBKU
3arpsA3HEHHBIX POM3BOJICTBEHHBIX , XO30BITOBBIX U JIMBHEBBIX CTOYHBIX BOJ [3].

Takke K yXYALIEHUIO 3KOJOTMYECKOW CHUTyalMd Ha MajbIX peKax
NPUBOAUT NOCTYIUIEHUE CO CKIIOHOBBIM CTOKOM MHHEPAJIBbHBIX M OPraHUYECKUX
yaOOpeHUil, SOXUMMKATOB, HEOYMUEHHBIX CTOYHBIX BOJ OT CEJBCKUX
HACEJIEHHBIX ITYHKTOB, JKNBOTHOBOJYECKUX (pepM, nTrLedadprK U T.J.

Bce stn mpoOsieMbl XxapakTepHbl s MasiblXx pek Emuanku n bepesuna,
NPOTEKAIOIIMX B MPOMBILIEHHOM 30He T'. CapaToBa, a Takxke s peku Kyparom,
4acTh pycCja KOTOPOM NPOXOAUT BONM3UM MHOTOYMCJIEHHBIX CaJOBOIUYECKUX
OpraHU3aluil U CEJIbCKOXO3AMCTBEHHBIX Yrofini. TeXHOreHHasi Harpy3Ka B BHJIE
NPOMBILUIEHHBIX CTOYHBIX BOJ 3aBojckoro paiona r. CaparoBa OKa3bIBa€T
3HAYMTENILHOE BO3JEHCTBAE HAa COCTaB M CBOMCTBa BOAbl p. bepe3una. Peka
Enmanka ucnbITBIBAET aHTPONOIEHHYIO HArpy3Ky OT MpEeAnpUsTUil JIeHMHCKOro
paiiona r. CaparoBa. Ha BOJOCOOpHOM TEPPUTOPUM I3TUX PEK Pa3MEILECHbI
OTCTOMHUKU C CUJIBHO3Arpsi3HEHHBbIMM CTOYHBIMM BOJIAMM, KaK CJIEACTBUE, HA
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HEKOTOPBIX YYAaCTKax BOJIAa B 3TUX BOJOTOKAX MYTHasl, C HEMPUSTHBIM 3aMaXOM
[3].

OpgHako, 9TUM  BOJHbIE OOBEKTbI MMEIOT HE TOJBLKO  OOJbIIOe
PEKPEALMOHHOE 3HAYEHUE JUII TOPOJCKOTO HACENICHUS, HO W MNOJYICp>KaHUSI
€CTECTBEHHOI0 OMOpPa3HOOOpa3usl JKMBbIX OPraHU3MOB, COXPAHUBIIMUXCS B
ycaoBusix wmeranosimca. [lostomy oneHka kayectBa Boabl pek Eimanka,
bepesuna n Kypaiom mMmeeT BaKHOE 3HAYCHUE [ NPUBJICYCHUS] BHUMAaHUS
OOILIECTBEHHOCTH K MPOOJIEME MANIBIX PEK U MPUHSATUS MEP MO BOCCTAHOBJIEHUIO
VX €CTECTBEHHBIX OMOTUAPOLEHO30B U MOBILICHUAS YCTONYMBOCTH.

Ot6op mnpo6 Bogpl Ha pekax Emmanka, bepesuna u  Kyparom
OCYILIECTBIIsIIM B BereTauoHHbil nepuop 2018 r. OupeHky KayecTBa BOJbI
NPOBOJWJIM TO TMOKAa3aTeNsIM KUCIOPOJHOTO PEXMMA, COJIEBOrO COCTAaBa,
OpPraHMYecKOro  BELIECTBA, OWOrE€HHbIX M  TOKCUYHBIX  3JIEMEHTOB C
VCMIOJIb30BAHUEM METOJUK, JOMYILUEHHbIX [is1 weseid ['ocypapcTBEHHOro
3KOJIOTMUYECKOro KOHTpoJIsi. Beero 6610 00padoTaHo 36 npob.

KadvecTBO BOfIbI OLEHMBAIM TIO  YJIEILHOMY KOMOWMHATOPHOMY WHJIEKCY
3arpsizHeHHOCTH BOfibI (Y KM 3B), pacueT KOTOporo npoBOAWM MO METOAUKE [4].

[To oOwenpunstoir kKinaccudpukaumuu [S] MuHepanu3auusi BOfAbL  P.
bepesnna mnosbnuenHas, pp. Emumankm m Kypmiom — Bbicokas (puc. 1A).
[IpeoOnamaromme monbl B p. bepesuna — rujgpokapOOHaThl U KaldbUuil, B pp.
Emuanka u KypparoMm, B OCHOBHOM, M3 aHMOHOB - Cynb(aTbl, U3 KaTUOHOB -
KaJnbUui uam marauii. [Iutanve pek cMelaHHoe ¢ mpeodIaJaHueM MOJ3EMHOr0,
O YEM CBUJIETEIBLCTBYIOT BBICOKME KOHUEHTpALMU CYJb(aTOB, MPEBbILIAIIINE
pbIOOXO3SICTBEHHBIA HOpMaThB B 2-5 pa3 (puc. 1 B). 2KectkocTh BOpbI
Kosie0anach OT >KECTKOM [0 OYeHb >XecTKon. Peakums cpegpl pH Obuia
HENTPAIBbHON WJIM CJIA0O0IIETIOYHON.

M, nrimne A /A BXnopumel O Cymedarer B
1800 600
1500 S00
1200 400
Q00 300

=y

p. BepesuHa p. Emoanxa p. Kypoow p. Bepesmna  p. Emmamxa p. Kyparowm

600

Puc. 1. Cpennue 3naueHust Munepanmzauuu (M) (A), xaopuoB u cyibgartos (B) B manbix
pekax

KucnopogHblil pexknM pek XapakTepu30Bascsl 00IbIION U3MEHUYUBOCTHIO B
unTepBane 1,27-12,72 mr/gwe. B netnuit nepuop copepxanue O, CHUKAIOCh JI0
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1,27- 4,82 mr/aw, 4TO 3HAYUTEJLHO HUxXKe HOpMmaTuBa (<6,0 mr/aw). [Hedpuuut
KUCJIOPO/ia B BOJIE MOXKET MPUBECTHU K T'MOEIM MHOTUX TUIPOOMOHTOB, & TAKXKE K
MacC-NEpPeHOCY  MHOTMX TOKCHMKAHTOB W3  JIOHHBIX  OTJIOXEHWW  MpU
BO3HUKHOBEHWH BOCCTAHOBUTEJILHBIX YCJIOBUM.

[To BenmuuHe nepmanraHatHou okucisgemoctu (I10) moxHO cymutb O
KOJINYECTBE T'YMUHOBBIX BEILIECTB, KAK MPAaBUJIO, AJINIOXTOHHOTO MPOUCXOKCHMUS.
B Bojie uccaenoBaHHbIX PEK 3TOT NOKA3ATENb U3MEHSIICI MPAKTUYECKU B OIHOM
unrepBane (3,4-10 mr/gw).

Copepxanue oOwero opranndeckoro BeumjectBa (OB) B pekax mo
nokazaremo XIIK m3mensanocek B npegenax 33-71 mr/gwe (puc. 2A). Haunbonee
BbICOKasi KOHUeHTpauusi oodmero OB (65-71mr/aM’) oTMedyeHa B MallbIX peKax
Emmanka n Kyparom. B 31X BOgOTOKax B JIETHUI NEPUOJ CUJILHBIN MPOTPEB
BObl NpU  HEOOJBIIMX CPEAHMX TIIIYOMHAX CIIOCOOCTBOBAN YBEJIUYECHHUIO
CKOPOCTH IpoLieccOB 00pa3oBanus 1 MuHepanu3auuu OB.

Bo Bcex BogHbix o0OBekTax mnokazaresab bBIIK,, xapakrepusyroumii
JIETKOOKHUCJIIEMOE OPraHNYECKOE BELIECTBO, ObUI BbIlIE HOPMBI 2,0 Mr/mM’ (puc.
2b). HanGoublme KOHUEHTpaUyn 3a(pUKCUPOBAaHbl B OCEHHWIA IEPUON.

) mMro/am3 A wrO,fm e B

60

40

35555555555596666664%

3595595555555556664¢

3555555555555554%

>

p.BepesuHa p. EAwaHka p. KypAtom p.BepesuHa p.EawaHka p. Kypatom

EEECHa [@AETO [ OCEHE @eecHa @AeTo [ oceHb

Puc. 2. Cpennue 3nauenus nokazarensi XI1K (A) u BIIK, (B) B manbix pekax

[Ipeobnamaroueit (popMoii MUHEPATILHOTO a30Ta BO BCEX PEKax SIBIISECTCA
a30T HuTpatHblii (puc. 3). Hambonblmve KOHUEHTpauuy HaOMIONAIA B PEKax
bepesuna u Emuanka (1,81-1,47 Mr/nM® COOTBETCTBEHHO). B 3THX K€ BOIOTOKAaxX
NPEBLILIEHNE HOPMATHBA MO COJIEP>KAHUIO a30Ta HUTPUTOB B CPETHEM COCTABUJIO
2,5-2.9 pa3. Haubosee BbICOKME KOHLEHTpALMU ObIJIM XapaKTEPHbI JIJIsl JIETHETO
nepuoga. Crnegyer  OTMETUTb, HUTPUTBHI  SIBJISIFOTCA ~ HEYCTOMYMBBIMU
COEIMHEHUSIMU, W TMPU [JOCTATOYHO BBICOKOM COJEP>KAHUM KHUCIOpOja |
OTCYTCTBUAM TOKCUYECKUX BELIECTB, TOPMO3SILIUX OMOXUMUYECKHUE TPOLECCHI, UX
COJIEp>KaHUE B BOJIE HU3KOE, B CBI3U C YEM MOXKHO MPEANOJIOKUTH TPUCYTCTBUE
TOKCUKAHTOB, BIMSIOUMX HA MPOUECC HUTPU(UKALNN, UIA TOPMOXKEHHUE 3TOTO
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npotecca BeaeacTsue aedunura kuciaopoaa. CogepkaHne aMMOHUS KOJIe0anoch
B mHrepBaie ot 0,10 go 0,98 mMrN/gm, Hambosee BBICOKME KOHUEHTpALUU
XapakTepHsbl st npo6 u3 p. Emmuanka.

MO/AM  gNNH4 @N-NO2 BN-NO3 WPl B

A

0,15

0,1

0 m | 0

p. Bepesmna p. Emnanxa p. Kypoiowm p. Bepesuna p. Emmanxa p. Kypaowm

AN

Puc. 3. CooTHouienue ¢opM MUHEpaAILHOrO a3oTa (cpefHue KOoHUeHTpauuu) (A) u cpeyiHee
cofepxxaHure MuHepaiibHoro occopa (b) Bojie nccaenoBaHHbIX peK

Hanmenbinee kosmuecTBO pocdaToB OTMEYEHO B BOAe pek bepesnHa n
Kypmtom (puc. 3b), MakcumanbHOe — XapakTepHO miag Emmanku. B neTHui
NEPUOJ] HA OTAENBHBIX ydacTKax peku EmmaHka copepKaHne MUHEPaIbHOTrO
docdopa gocturano 0,80-0,83 mr/mm:.

KoHueHntpanmss oOmero xene3a BO BCEX BOJOTOKAX IpeBbIIAA
PBIOOXO35ICTBEHHBIN HOpMaTuB B 1,1-7.5 pas.

OO0 aHTpPOMOreHHOW HArpy3Ke Ha MCCIEAYEMbIE PEKU CYAWINA TAKXKe IO
COJIEPYKAHUIO KaIMUs, CBUHLA, MEI U AJTFOMUHUS .

CoenHenus kagMusi OOHApy’KEHbl Ha YPOBHE aHAJIWTUYECKOTIO HYJIS
(<0,0005 mr/pw). KoHueHnTpauusi cBUHIIA Haxopuiack B uaTepBaie <0,0010 o
0,0038 mr/mme.

CoenvHeHMsT MeaM  OTHOCSTCS K  Hambosiee  pacnpOCTPAHEHHBIM
3arpsi3HUATENSIM TIPUPOJIHBIX BOJHBIX 3KocucTeM [S5]. IInpokoe npumeHeHue B
NPOW3BOJACTBE W CUJIbHBbIE KOMIUIEKCOOOpA3yloIMe CBOWCTBA MO3BOJISIOT
MUTPUPOBATh 3TOMY JJIEMEHTY Yepe3 NUILEBbIC LENM OT UCTOYHUKA 3arpsSI3HEHUS
Ha OoJplIME pacCTOsiHMA. YacTb pycesl MCCIENOBAHHBIX HaMU PEK MPOXOAWT B
okpecTHOCTSX T. CaparoBa, KOTOPbBIA SIBJISETCS KPYNHBIM NPOMBILUIEHHBIM
ueHTpoM. CleICTBUEM 3TOTO, BEPOSITHO, U SIBJSIETCS] OOHapy>keHHoe Hamu B 50%
npo6 mpeBbllleHWe HopmatMBa B 1,5-99 pa3a mnmo osToMy 3/1€MEHTY.
DKCTPEMAJIBHO BBICOKME KOHLEHTpauuu Ha ypoBHe 23-24 I1[1K 3adukcrupoBaHbl
B p. bepesuna.

B mnocnepHue JecsSTUNIETHS YCTAHOBJEHO Pa3HOIMJIAHOBOE TOKCHUYECKOE
BO3/ICVICTBHE AIOMMHUSI Ha TUJPOOMOHTBI M YEJOBEKA, MO3TOMY KOHTPOJb
COICP>KAHMSI 3TOrO 3JIEMEHTAa B BOJIE NPUPOAHBIX BOJOEMOB HE BbI3bIBAET
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comHenust [6]. CopepykaHue allOMUHUSI B BOJIe UCCJIEJOBAaHHbIX HAMU peKax
OBbLJIO BbILIE HOPMATHBAa. DKCTpeMalbHble KOHLUeHTpaumu Jocturamm 20-25 TIIK.

Paccunrannbnit YKHW3B wuccnenoBaHHbIX peK HaXOAWJIUCh B MHTEPBAJIE
4.5-54, yto coorBeTcTBYeT Kareropuu 4 «b» — rpsiznas. Hauboabyto gosito B
OOLIYI0 OLEHKY CTENEHU 3arpsi3HEHHOCTH BOJbI BHOCST KOHLEHTpPAUUU MEMH,
>Kene3a, AMIOMUHNSA, A TAaKXKe MOKA3aTeNN COfIEp>KaHNsl OpraHMYeCKOro BEIeCTBA
(mo BIIK.)).

[Tony4yeHHbIe NpeABAPUTEIIBHBIE PE3YJIBTATBHI O OLEHKE 3KOJOTMYECKOTO
cocTosiHuSI MIIbIX peK bepe3una, Emuanka u KypaoM cBUAETEIBLCTBYIOT 00 UX
3HAYMTEIILHOM 3arpsA3HEHNH. BOCCTAHOBIEHME X PEKPEALMOHHOIO MOTEHUMAsa
BO3MOXHO, BEPOSITHO, TOJNBKO MPU COOJIOICHMM HAyYHO OOOCHOBAHHBIX HOPM
AHTPOIIOTEHHBIX HArpy30K, NPOBEACHWS MEPONPUATUI 10 PACUUCTKE pycia U
OeperoB M  TOBBIIIEHAA  SKOJOTMYECKOM  TI'PAMOTHOCTM  HACEJEHWS,
MIPO>KMBAIOLLETO HA TEPPUTOPUM BOOCOOPA.
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N MN. lllenenesn', E.H. EcbkoBa:, C.O. IToranosa', H.H. boukos:

' KpacHOsIpCKuil rOCyjapCTBEHHbIN arpapHblil YHUBEPCUTET
> 000 «Tonomur», r. Kpacnosipck, Poccusi

METOOJOJOI'MYECKHE ACITIEKTbI 9KOJOI'MYECKOI'O
MOHUTOPHUHI'A 3AT'PASHEHUA TIPUJOPO2KHBIX ITOJOC
IMPU NCITIOJb30BAHUUN TEXHOI'EHHBIX MATEPUAJIOB
B JOPOXHbBIX OJEXIAX

MeToarka npoBefieHNsl 3KOTOKCUKOJIOIMYECKUX UCCIIE0BAaHMI BKJIIOYajla ITPOBEJICHNUE
MOJIEJIbHBIX OIBITOB Ha HE(PEeIMHOBO-1Ie0EHOUHbIX cMecsax. Ha nepBom aTane uccnenoBanuil
UCMOJIb30BAHUEM LLITAMMOB MUKPOOPraHU3MOB ObIO YCTAHOBJIEHO OTCYTCTBUE TOKCUYHOI'O
BO3/ICMICTBUSI BOJHBIX BBITSKEK W3 HE(EJMHOBOrO 1ljlaMa B CMECH CO LIeOHEM U
TMIPATUPOBAHHOIO IIIJJaMa Ha OJIHOKJIETOYHble 3enéHble Bopopociu Chlorella vulgaris n
noyseHHble uHQy3opun popga Colpoda. B mnocnepyrommx — 3KOTOKCHKOJOTMYECKHMX
WCCIIE/IOBAHUSIX C NPUMEHEHUEM MeTOfla (PUTOTECTUPOBAHUS MOATBEPXKAAIOCH OTCYTCTBUE
TOKCUYHBIX CBOWCTB MPOO HE(EIMHOBOrO LJIamMa U MOYBbI MPUAOPOKHOI MOJIOCH! HA BOIHOM
BBITSIKKE HCCIEyeMbIX 00pa3uoB. Ha oOCHOBaHMM MPOBENEHHBIX WCCIEJOBAHUI 1O
9KOTOKCUYHOCTHU OINpEJe/ieHa BO3MOXHOCTb WCIOJb30BaHMsl HE(EJMHOBOrO LulaMa B
KauyecTBe KOMIIOHEHTA JJOPO>KHOI OfIeXK/Ibl B BU/IE HE(PETMHOBO-1LIEOEHOUHON CMeCH, KOTOpas B
CTECHEHHbIX YCJIOBUSIX IpU YCTPOICTBE OCHOBaHMS JOPOXKHOW OfEX/bl ObICTPO
TUIPATUPYETCS U NIEPEXOUT B MOHOJIMTHOE COCTOSIHUE. DTO MOATBEPXKAAOT UCTILITAHUS TPOO
NOYBbI, OTOOPAHHOW Ha NPUOPOXKHON MOJIOCE, IPY 3TOM COJEP>KaHNe OOMEHHOIO AJIFOMUHUS
B M10YBE AaHAJIM3UPYEMBIX YYaCTKOB HAXOAWJIOCH HA OYE€Hb HU3KOM YpoBHE — MeHee 0,5 Mr/kr.
Hcnonp3oBaHne He(ENIMHOBOrO 1jlaMa B YCTPOWCTBE OCHOBAHUSI JIOPOXKHBIX — OJEXK/
NPaKTUYECKU HE BIIMSIET HA €rO COAEp>KaHUE B NIOYBE BO BCEX TOYKax oToopa oT 5 ao 150 m ot
JIOPOYKHOT'O MOJIOTHA.

Kitouesble €10Ba: 3KOJI0rM4E€CKUil MOHUTOPUHT, TEXHOTEHHOE BO3/EICTBUE JOPOXKHbBIE
OJIE>K/Ibl, 3arPI3HEHUE NOYBbI, HE(DEIMHOBBII L1JIaM

MHOro4uciieHHbIE UCCJIEIOBAHMS, NPOBEACHHbIE B HAIEN CTpPaHEe M 3a
pyOexXoM, MNOKa3aju, YTO YKPEIUIEHHE TPYHTOB LEMEHTOM B JJOPO>KHOM
CTPOMTENBCTBE — BECbMA 3(P(PEKTUBHBIN ¥ YHUBEPCAJIbHBIM METOJ] IPUMEHSEMBII
NpA YCTPOMCTBE AOPOXKHBIX ofexa [1]. Bmecte ¢ Tem meron ykpenieHus
IPYHTOB LIEMEHTOM HE JIMIIEH HEJOCTATKOB, TaK KaK LUEMEHT IMPEJCTaBIIsAET
CcO00 JOCTATOYHO [OPOroM BSXKYLWMI MaTEpUAN, YTO SBISIETCS CEPbE3HBIM
MPENSITCTBUEM K JIAJIbHEHILIEMY PACIIMPEHUIO MPUMEHEHUS LEMEHTOTPyHTa B
JIOPOKHOM CTPOUTENLCTBE. MCCcneoBanrs MOCHEAHUX JIET, MPOBEJICHHbIE B
Hallel CTpaHe, MOKA3aJIi, YTO OIHAM U3 MEPCMNEKTUBHBIX BSIXKYILIMX MATEPUAIIOB
U WCTIOJIb30BAHUS B JIOPOXKHBIX OEXKAAX MOXKET CTATh HE(DEJMHOBBIN IILJIaM
[2]. OgHako nmpu MCMOJIB30BAaHUM OTXOJOB B KAUECTBE JJOPOKHO-CTPOUTETHLHOIO
MaTepuasa MOXET YCIOXKHUTCS, UMEIOLLAsICS MPOo0seMa 3arpsi3HEHNUsT TPUPOHON
Cpeflbl TPAHCIMOPTHO-JOPOXKHBIM  KOMIUIEKCOM. EXXerogHo Ha MOABUXKHBIX
JIOPOKHBIX OOBEKTAX, KOTOPbIE OOECNEYMBAKOT CTPOUTEILCTBO, PEMOHT U
cofiepKaHue Jopor oOIIero NoJb30BaHus, BbIOpachiBaeTCsl OKOJIO 450 ThIC. TOHH
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NbUIM, CAXXU U APYTUMX BPEIHbIX BeleCTB. PaKTOPbI, HETATUBHO BIIMSIOLIME HA
OKPY>KAIOLILYIO Cpefly NMPU CTPOUTEIILCTBE ABTOMOOWIIBLHON IOPOTH, BKITIOYAIOT B
ce0s 3arpsi3HEHME BO3/1yXa BBIXJIOMHBIMUA Ta3aMu, 3arpsi3HEHUE MPUIOPOKHBIX
NOYB TOPIHOYE-CMA30YHbIMU MaTepHUaiaMu, 0Opa3oBaHKWe OBparoB. B arToii cBsA3u
CIIElyeT OTMETUTh, YTO BJIMSIHUE AaBTOAOPOr HA OKPYKAIOLIYIO Cpefy eue
OLICHEHO B HEJIOCTATOYHOW MEPE U HE B MOJHOM 00beme. OCOOEHHO 3TO KacaeTcst
3arpsi3HEHUS TOYBbI NPUAOPOKHON MOJIOCHI M MPWJIETAIOLIMX BOJHBIX OOBEKTOB
Opyu  TNPUMEHEHUM  JIOPOXKHO-CTPOUTEJbHBIX ~ MATE€pUAJiOB  TEXHOT€HHOTO
MPOUCXOKICHUS .

YuuteiBas, uto HedenuHoBblii 1uiaM npomsBoicTBa AO «PYCAIJI
AUMHCK», XpaHSIUICS Ha LUIAMOXPAHUJIUILE, TI0O CBOEMY MUHEPAIOrMYECKOMY
cocTaBy Ha 75-85% mnpepcTaBisieT OO0 BSKYIIMNA MUHEPAT — [IBY XKAJbIUEBbII
cumikat 2Ca0xSi0, u He coaepKUT BPEHbIX BbICOKOTOKCUYHBIX COEVHEHUN,
OH MOXET ObITb PACCMOTPEH B KAYECTBE KOMIIOHEHTA OCHOBAHUS JOPOXKHBIX
onexy [3]. lnam siBasieTcs OTXOAOM S5 KJlacca OMACHOCTHU ISl OKpYXKarollei
OPUPOJHOM  Cpefibl, YTO MNOATBEPXKAAIOT  WCCJEOBAHUS, BbINOJHEHHbIE
3KCNEPUMEHTAIBHBIM METOJIOM OMOTECTUPOBaHUS. MOJIEJIbHBIE OIBITHI POBOAWIIN
Ha HE(ETMHOBO-IIEOEHOYHONM CMECH UJIEHTUYHOW NMPUMEHSIEMO NPU YCTPONCTBE
OCHOBaHMSI JJOPOXKHBIX Ofiexk/. [lepBoHayanbHO C WKCMOJB30BAHMEM IITAMMOB
MUKPOOPraHU3MOB ObUIO YCTAHOBIIEHO OTCYTCTBHE TOKCUYHOI'O BO3JICVICTBUS
BOJIHBIX BBITSIKEK W3 He(MEIMHOBOrO 1ulaMa B CMeCH CcoO 1IeOHeM u
IMAPATHPOBAHHOIO IIJJaMa HAa OJIHOKJIETOYHblE 3enéHble Bopopocan Chlorella
vulgaris wn nouBeHHble uH(py3opun popga Colpoda. B  nocaepyrommx
9KOTOKCUKOJIOTMYECKUX UCCJIEIOBAHUSIX c NpPUMEHEHUEM MeTojia
¢uToTeCTUPOBAHUS MOATBEPKAATIOCH OTCYTCTBUE TOKCUYHBIX CBOWICTB BOJIHBIX
BbITSIKEK U3 He(eJIMHOBOro 1llaMa B CMECHU CO IIeOHEM U TUAPATUPOBAHHOIO
nutama. KoHTposieM Ciy>Kuiu pe3yJibTaThl, MOJyUYEeHHbIE HA MUCTUILUTMPOBAHHOMN
Bojie. B kauecTBe TecT-OpraHU3MOB MCMOJL30BAKCH MILEHUIA MSTKas spoBas
(Triticum vulgare L.) coptr HoBocubupckas 29 u kpecc-canat (Lepidium
sativum) copt JloHckoil. MeToguka BKJOYala MPOpPAlIMBAHME CEMEH TECT-
pacteHuii Ha (uUILTpoOBaNbHOI Oymare B daikax Iletpu (kpecc-canaT) u B
pyJioHax (mueHuna). B kaxjyro yamky v pyJaoH noMemanu mno 25 cemsiH (100
CEMSIH B KaXJIOil TMOBTOPHOCTHU, YETbIpEXKpaTHasi MOBTOPHOCTb KaKJOro
BapuaHTa). B TedeHuWe Mocieqyommx JIHEH ONbITHbIE OO0pa3lbl YBJIAXKHSIIN
NMMCTWIIMPOBAHHON BOfIoM. BcCxoXecTb M 3HEPrut0 NPOpPacTaHUs CEMSIH
onpenensiau no oduenpuHsaTbiM Metogukam (I'OCT 12039-82 u 'OCT 12038-
84). DHepruro NpopacTaHusl y Kpecc-cajaTa ONMpeessijii Ha 3-U U BCXOXKECThb Ha
5-e cyTku. Y miueHuubl Ha 3-u U 7-€ CYTKM cooTBeTcTBeHHO. Uepe3 10 gHen
NPOBO/IUJIM U3MEPEHKE JITTUHBI OT/EJILHO HAJJ36MHOM YaCTU U KOPHEW pacTeHusl C
TOYHOCTBIO 10 1 MM. [lanee paccunTanbl uHaeKChl putoToKCuyHOCTU (UTP) o
KaXoih TecT-PYHKUUU (SHEPrUuM NPOPACTAHUSI, BCXOXKECTU CEMSH, [JIMHE
pPOCTKOB U KopHen) Lepidium sativum L. v Triticum vulgare L. (Tabmuua 1). B
Tabnule 2 TpUBEACHbI [laHHbIE 3KOTOKCUKOJOTMYECKOW OLEHKU OMbITHBIX
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00pa3LoB, CACTAHHOW HAa OCHOBAaHMM pacyeTa MHJEKCOB (PUTOTOKCUYHOCTH MO
[IBYM BUJIaM TECT-PACTEHUM.
Taomuna 1
MHpexcbl GUTOTOKCUYHOCTH MOYBEHHBIX 00PA3LI0B 110 TECT-NapaMeTpam
Lepidium sativum L. w Triticum vulgare L.

HedennHoBbi 1nam Hedennnoso- I'mppaTupoBaHHbIi
ITokazarenu (cBexxuin) 1e6eHOYHas CMECh HeeIMHOBBIN LTaM
Kpecc-cajlaT | MILEHUNA | Kpecc-canar | MileHuMua | Kpecc-cajaT | MIeHWLa
NPT, 90.8 99,1 93,1 98,6 97,6 98,6
NPT, 46 4 56 4 71,2 76,9 874 90 4
NdTh, 32,6 48,1 52,7 78,5 87,6 939
NPTh, 16,7 15,8 348 45,7 884 90,0
HNOT.,.. 46,6 549 63,0 749 90,3 932
Tabmuna 2
DKOTOKCUKOJIOTMYECKAs OLEHKA He(PETMHOBOrO 11IjIama 1o UHIeKcaM (PUTOTOKCUYHOCTHU
BapuanT uccnenoBanust NPT.... NPT.... NPT.,,.no iBym | 3akiroyeHue no
Lepidium Triticum TECT-KYJIbTYpaM | TOKCUYHOCTH
sativum L. vulgare L. TeCT-00bEKTOB
HedenunoBbil  1utam
(cBexxmi TEKYILero 46,6 54.9 50,75 cpenHsisi
NPOU3BOJICTBA)
Hedenroso- 63.0 74.9 68.95 crabas

ie6eHOYHas CMECh

I'mppaTupoBaHHbIi

. 90,3 932 91,75 HE TOKCUYHO
He(EIMHOBBII 11J1aM

Takum 00pa3oM, NMpU 3KOTOKCUKOJOTMYECKUX HMCCIEJOBAaHUSIX OOpa3loB
He(EeIMHOBOro mIaMa METOAOM (PUTOTECTUPOBAHMSA C UCIIOJIB30BAaHUEM OJJHO- U
NIBYIOJIbHBIX PACTEHUI YCTAHOBJIEHO, YTO MO CHIXKEHMIO BCXOXECTU CEMSIH U
YTHETEHHUIO POCTAa KOPHEWM TECT-PACTEHUMI CBEXWI HE(ENMHOBBIA LIaM
00JIaJaéT TOKCUYHOCTBIO, HE(EIMHOBO-IIEOEHOYHAS CMECh — MAJIOTOKCUYHA,
TMAPATUPOBAHHBIM HE(EIVHOBBIN IIJIaM, XPAHSLMICS HAa IIJIAMOBOWM KapTe —
NPAKTUYECKM HE TOKCHYHbI. Ha OCHOBaHMM MpPOBEJEHHBIX MCCIEJOBaHWUI MO
9KOTOKCUYHOCTM YCTAHOBJIEHA BO3MOXKHOCTH WCIOJIb30BAHUSI HE(EIMHOBOIO
nuUlaMa B KAyeCcTBE KOMIIOHEHTA [OPOXKHOW OfieX[bl B BHE HE(MEIMHOBO-
IEOEHOYHOM CMECH, KOTOPAsl B CTECHEHHBIX YCJIOBUSIX NIPU YKATKE U yCTPOMCTBE
OCHOBAaHMSI JIOPOKHOM OJEX/bl OBbICTPO THUAPATUPYETCI M OHA MEPEXOAUT B
MOHOJIUTHOE COCTOSIHUE, CXOJHOE C OeTOHOM [4].

BbinosiHeHHbIE MCciieoBaHUsl ObIIM MOATBEPXKJICHbI HAa MPAKTUKE TPU
cTpouTenbCTBe aBToioporn KpacHosipck — 2Kene3Horopck, KOTopble Mmokas3ain
OTCYTCTBAE TOKCUYHOCTM B AHAIM3UPYEMbIX NpoOax mousbl. McnbITaHusmm
mpo6 MOYBbI, OTOOPAHHOM HA YJAJIEHUU OT MPUIOPOKHOM MOJIOCHI IOKA3aHO, YTO
cofiep>kaHue OOMEHHOr0 QJIIOMMHUSI B TIOYBE AaHAJIU3UPYEMBIX YYACTKOB
HaXO[WJIOCb Ha OYeHb HU3KOM ypoBHe (Mmenee 0,5 MI/Kr), 0Opu 3TOM
UCIOJIb30BaHUE HE(ENMHOBOrO 1IaMa B YCTPOWCTBE OCHOBAHMS JTOPOXKHBIX
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OfIeK]] TIPAaKTUYECK! HE BIIMSJIO HA €ro Cojfiep>KaHWe B MOYBE HAa BCEX TOYKAX
oT6opa oT 5 10 150 M OT IOPOKHOIO MOJIOTHA.
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I'.A. Aradgaposa, I'.lll. Kyxxuna, H.C. Poqnonosa

depepanbHOE TOCYJaPCTBEHHOE OIOKETHOE 00PAa30BATENBHOE YUPEXKICHUE
BbICLIETO 00pa3oBaHus «Crbaickuii MHCTUTYT (priman) bamkupckoro
I'ocypapcTBeHHOro Y HuUBEpCUTETA»

TSKEJIBIE METAJITBI B TIOYBAX BEJIOPEIIKOI'O PATOHA
PECIIYBJIUKU BAIIKOPTOCTAH

AHHOTAUMs: NPEACTaBIEHbl Ppe3yJbTaTbl WCCIEOBaHUSI COAEPXKAHUS  TSKEJbIX
METAJTIOB B nouBax benopenkoro paitona Pecny6smku batikoprocras.

KnroueBble cioBa: TsKesble METasllbl, COflEp>XKaHUe, MOoYyBa, METAJIyprusi, npooa,
nopiBuxKHasi popma, Bajosasi popma

OcHoBHbIE pe3epBbl Kene3HbIX pyA B Pecnyonmke bamkoprocrtan (PBH),
HaxopsaTca B benopenkoM paiioHe, T BBISBISIFOTCS MECTOPOXK/IEHUS] CBUHIIOBO-
UUHKOBBIX, MapranueBeix pya. OAO «benopeukmii  MeTamnypruyeckui
komOuHaT» (BMK), koTopblii HaxoguTca B r. benopeuk, siBaseTcss OogHUM U3
NPEANpPUATUI YEPHON METAJUIypTMM B PECIyOJIMKE, MPOU3BOMSAIIMI [ABE TPETH
POCCUICKOr0 00beMa CTAJbHOW M JIETMPOBAHHOW MPOBOJIOKM, CTAJbHBIX TPOCOB
1 XOJIOJJHOKATAHOM JICHTHI.

3HaunTENbHbIA BKJAJ B 3arpsi3HeHME nNouBbl benopenka, BO3MOXHO,
BHOCcUT BMK, BbIOpOCHI KOTOPOr0O pacceuBarOTCsl B aTMOCEPE, 3aTEM OCEJAIOT
B [TOYBE.

Il uiccaienoBanysi HaMy ObLIIO BBIOPAHO MITH TOYEK OTOOpA:
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I Touka — necHas 30Ha B ycioBusix ¢. TupnsiHckui besopenkoro paiosa.
[TpoGa Obla B3gTa B 5 KM OT HACEJIEHHOrO MyHKTA C. TUpISHCKUIA.

IT Touka — Touka BONM3U benopeukoro MeTanaypruyeckoro KomOvHara, B
ycaoBusx r. benopenka. OT6op mpo6s1 npousBoguics okoso 1-2 km ot BMK.

III Touka — necHag 30Ha B ycnoBusix r.benopeuk. IIpo6a Obuta B3dTa
oko0J10 6-7 kM OT T. benopelika, B IeCHOI 30HE.

IV Ttouka — or6op BOm3m IlyraueBckoro kapebepa c. JIomOBKa, B
ycnoBusix benopeukoro paitona. [Ipo6a Obuia B3ATa OKOJIO 3 KM OT
[IyrauyeBckoro kapnepa.

V Touka — oTOOp Ha TEppUTOPUM OBIBLIETO METAITYPrAYECKOro 3aBojia C.
TupnstHckuil.

OCHOBHOV MOYBEHHbII (DOH UCCJEyEeMOro peruoHa NpejcTaBlIEeH TOPHO-
JIECHbIMU CEpbIMU TOYBaMK. BbICOKasi BOJOMPOHMIIAEMOCTb TOHHBIX MOYB
oOecneunBaeT ObICTPOE U MOJIHOE MOTJIONIEHE aTMOC(EPHBIX OCAKOB [4].

Brina BeIMosHEHA rpaHyJioMeTpUYecKass 00pabOTKa MOYBbI, MPOBOAUJIICS
aHaJIU3 3arpsi3HEHUS TOYBbI, KAK OTHOUIEHHE KOHUEHTPALMU 3JIeMEeHTa B KaXK/0M
npo6e K cootBeTcTBytomen [IJIK misi oueHKr ypoBHS 3arpsi3HEHUS TSKEJIbIMUA
MEeTaJJIaMU C YYETOM JIBYX (popM 0O0pa3oBaHusi. MHOr02JIEMEHTHbIN aHAIU3 MPOO
NOYBbI MPOBOWJICA COIJIACHO MEXXYHAPOJAHbIM CTaHJIApPTHbIM METOJaM, B
yeHTpanbHoi snadopatopun CP® AO «YT'OK» Pecnybsuku BamikoprocTaH r.
Cubaii.

JlaHHBII aHANW3 3HAYEHUIN 3arpsi3HEHUsI TO3BOJWII  MMOKa3aTh [IOJIO
KaX]JIOro 2JIEMEHTA B 00IeM 00beMe 3arpsi3HEHUS] METAJIJIAMU.

Tabmmua 1
Copep:kaHue TsKenbIX METaJIoB BasloBoy (hopmbl (Mr/Kr) B nousax benopenkoro
paiiona Pecny6auku Batikoprocran

™ Touku oTOOpa IaK PI'®
I 11 111 IV N

Mn 1295 1666 1145 924 807 1500 800

Pb 3 6 2 5 2 32 20

Cd 5 5 2 6 2 2 0,22

Co 17 19 9 14 6 100 15

JIutepaTypHble JaHHbIE YKAa3bIBAIOT, YTO OCHOBHbIMA WCTOYHHKAMU
3arpsA3HEHMsS TOYB MapraHueM SBJSIFOTCA  3aBOJbl  LIBETHOW W YEPHOH
METAJITy Pruu, MAILMHOCTPOCHHUS u METao00paboTKH, BBIOPOCHI
3JIEKTPOCTAHLIMIA palboTaroluXx Ha KameHHoM yriie [3]. MakcumainbHas
KOHUeHTpauusi maprania (1666 Mr/kr) BbisiBlieHa B Touke otoopa II, rpe
HaOmopaercs npesbllieHne [1JIK. B ocTtanpHbIX TOukax OoTOOpa HE BBISBIEHO
npesbiieHne [IJJK, HO BO Bcex TOYKaX COfEp>KaHWE JAHHOIO METajla BbILIE
pernoHanbHoOro ¢gona (PI'®) (tadn.1).

['laBHBIMM ~ UCTOYHMKAMU  3arpsi3HEHUsI  TOYB
aTMocepHble  BbINAJEHUS] KaK MECTHOrO XxapakTepa

CBUHLIOM  SIBJISIFOTCSI
(MpOMBILIIEHHBIE
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OPEeNpUSTHS], TEIUIOJIEKTPOCTAHUUMN, ABTOTPAHCIIOPT, [00bIYA MOJIE3HBIX
UCKOMAEMBbIX M JIp.), TaK M Pe3yJbTaTbl TpaHcrpanndHoro nepenoca [1]. Ilo
NPEJCTABJIEHHbIM TAaOJWYHBbIM JIJaHHbIM (Talj. 1), MOXHO OTMETUTb, YTO
MUHMMAJIbHAsT KOHUEHTpaLMs BaJIOBON (popMbl BbIsiBieHa y cBuHLA (2mr/kr) B 111
u V Toukax oTOOpa, MakcumasibHasi — B TO4yke 6. MOXKHO OTMETUTb, UTO
COJIEp>KaHUE BaJIOBOW (pOpPMBbI CBHMHIIA B TNOYBAX HE MPEBBILIAET NPEAEIHLHO
nonyctumoirt KoHueHtpauyu (IIK) u permonansHoro ¢ona (PI'd) Bo Bcex
uccienyembix Todkax. [Io ocTanbHbIM W3yYEHHbIM 3JIEMEHTaM MPEBBILICHUE
npefeabHo fonyctumont KoHuentpauyu (I1J1K) e nabnropaercs.

[Ipumepno 80%  aHTPONMOrEeHHBIX BBIOPOCOB  KaJMHUSI CBSA3AHO C
NpOU3BOJCTBOM ME[M, CBUHIA, UUMHKA U Kaamus. Okono 45% o6iuero
3arpsi3HEHUs] 3TUM 3JIEMEHTOM IMPUXOJIUTCS HAa BBIUIABKY KagMmusi u3 pya, 52%
nonajaeT B aTMocepy B Pe3yJibTaTe CXKUIMaHWS WIA NEepepaOOTKUA W3EIIIi,
cofiepXalux — KaaMui. 3arpsisHeHUE  aTMOC(EPHOro  BO3[lyXa KaJMHUEM
NPOUCXOANT TAKXKE U 32 CYET aBTOMOOMIIBHOTO TPAHCMOPTA, MOCKOJIBKY pe3uHa
NOKPBILIEK M CMAa304YHbIE Macjia Cofiep>KaT KagMuii [2]. AHanu3 pe3yJibTaToB
VCCJIE[IOBaHMST YKA3bIBAET, YTO KOHLUEHTpauusl Kagmus B Toukax oroopa I, II, IV
npesbiaeT [1[IK u permonansHoro pona Bo Bcex ToYKax oTOOpa. KoOaibTa - B
Touke otoopa II (Tad.1).

KobanpT 3anumaer 30 MecTo cpefiu 3JIEMEHTOB 3€MHOM KOPbI, €ro Kiapk 29
mr/kr  (I'punByn, Ophmo, 2008). Co — BaXHbII MUKPOJIEMEHT, >KU3HEHHO
HEOOXO/IMMBIN JIJIs1 PACTEHUI, aKTUBHO ydacTBYrOLIMiA B pukcauyu N, [5]. Heduuur
Co BezeT K XJIOpPO3y JIMCTBEB B PETMOHAX PACIPOCTPAHEHUS] KApOOHATHBIX M
HenTpanbHbix moyB. [Ipu Hemocratke Co B mouBax (MeHee 2.5 MI/KT) €ro
KOJIMYECTBO B KOPMOBBIX pacTeHusix CHuzKaercd no 0,07 mr/kr; ux norpebseHue
BbI3bIBAET CEPbE3HbIE 3a00JIEBaHUS CKOTa (aKoOAIbTO3, CyxXoTKa W fp.). Hamm
BBISIBJICHO, YTO PaliOH UCCJIEIOBAHUS HE 3arpsi3HEH KOOATLTOM (Taou.1).

[TogcueTsl  OOWIErO  COAEPKAHUS  TSDKEJbIX METAuIOB B MOYBAX
Benopeykoro paitoHa nokasaiu, 4To HauboJee 3arpsi3HEHHbBIM SIBJISIETCS Y4aCTOK
MOYBbI, HAXOALIUNCS BOJIU3U METAJTyPrudeckoro komounara r. bemopeyk, 4yro
B M3BECTHON CTENEHU U MPOTHO3UPOBAJIOCH JIO MPOBEJEHUSI UCCIIEJOBAHUI. DTO,
BUJIUMO, CBSI3aHO OCOOEHHOCTSIMA CTPOEHMSI TOYBEHHOIO MOKPOBa, a TaKXKe

BbIOpOCaMU, KOTOPbIE BbIPA0ATHIBAET METAIIITYPruyeCKUil KOMOMHAT.
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A.B. SIkumuyk, I'.A. Koyeprun, M.A. Kynpusinos
AY «IOropckuit HUM nH(pOpMalMOHHBIX TEXHOJIOTHI» , T'. XaHTbI-MaHCUICK

NMUTAIMNOHHAA MOIEJDb OHEHKHU 3KOJOI'MYECKOI'O
PUCKA 3ATI'PASHEHUA TEPPUTOPUUN OB BEKTAMMI
HE®TEJOBLLIYN

IIpencraBnenbl  pe3yibrarbl  pa3paObOTKM  MMUTALMOHHOW  MOJEIM  [JIsi  OLEHKU
3KOJIOTUYECKOr0 PUCKA 3arpsi3HEHHsi TEeppUTOpuM JieCHOro onga B XaHTbI-MaHcUiICKOM
ABTOHOMHOM OKpYIe BCJIE[ICTBUME aBapuitHOro pasiuBa HedTu. B ocHoBe mpemaraeMoii Hamu
MOJIEJIN JIEXKAT METOJIbl MALIMHHOTO OOYYEHUs!, KOTOPbIE MO3BOJISIIOT PACCUMTATh CTENEHb PUCKA
BO3HMKHOBEHMS MHLUMJIEHTOB HAa TEPPUTOPUM HEPTENOObIYM, U METO/bl I'eOMH(OPMALUOHHOTO
aHa/IM3a, UCIOJIb3yeMbIE J1JIsl IOCTPOEHMS LIM(PPOBOI KApThl PUCKOB HETAaTUBHOIO BO3JEWCTBHUS HA
3eMim JiecHoro (oxpa. MccnenoBaHus OCHOBaHbI Ha MAacCUBE PAa3HOPOJHBIX MHOTOMEPHbIX
JIAaHHBIX O Mpou3olenumMX Ha HedrenpoBogax aBapusx B 2010-2018 rr., a Takxke pe3ysbTarax
felmpupoBaHusl HeTe3arpsi3HEHWII MOYBbI MO KOCMUYECKMM cHUMKaMm. IIpencraBneHHas
VMUTALMOHHAsT ~ MOJIe/lb  MO3BOJIIET  BHEJIPUTb  PUCK-OPUMEHTMPOBAHHBIM  MOAXO  IpH
OCYLLUECTBJIEHUM KOHTPOJIbHO-HAJI30PHON  IESITENIbHOCTHA  PETMOHATILHBIMU - UCTIOJIHUTEIIbHBIMU
OpraHamy TOCYJapCTBEHHON BIIACTU, OCYLIECTBIISIOLIMMUA CBOM TOJIHOMOYMSI B C(Pepe OXpaHbl
OKPYKarowle cpefibl U 9KOJIOTMYECKOi 0€30IaCHOCTH.

KuroueBble cioBa: MMHUTAlLMOHHAs MOJEJb, 3KOJOTMYECKME PUCKHU, HEWPOHHBIE CETH,
MallMHHOE 00yueHue, reouHgopMaumonsbil anamm3, ' MIC-texHonoruu, puck-opueHTUPOBaHHBIM
MOAXOI.

OpmHOM M3  KJIIIOYEBBIX  JIKOJIOTMYECKUX MPOOJEM TaKuUX KPYIHBIX
HE(TENOOBIBAIOIUX PETMOHOB, KAaK XaHTbl-MaHCUIICKUIT aBTOHOMHBIA OKPYT,
SBJISIETCSI 3arpsi3HCHHE 3€MeNib BCJIC[CTBUE AaBAapUMHBIX Pa3jiMBOB HepTH WU
HE(TENPOAYKTOB IPU UX TPAHCIIOPTUPOBKE MO TPyOONPOBOAHBIM cucteMam [1].
B pesynbrare pasnusa HedTecomepKaen XUIKOCTH HAHOCUTCS 3HAUUTEIbHbBIN
YPOH 3€MIIsIM JIECHOrO (POHAA M BOAHO-OOJIOTHBIM YIOAbSM, YTO TpeOyeT
NPUHATHAS HE3AMEJJIMTENIbHBIX MEp MO0 YCTPAHCHWIO NPUYMH AaBapuu U
NPOBEJICHAIO  PEKYJbTUBALIMOHHBIX pabOT HAa YKa3aHHbIX 3KOCUCTEMAX.
BoisiBiieHrEe TOIOOHBIX WMHUMJIEHTOB C LEJNBbIO pacyeTa yuepda HaHECEHHOTO
OKPY2KAIoLlIeN Cpefe SBISETCS OJHOM U3 OCHOBHBIX 3aa4 KOHTPOJIBHO-
HA/I30PHBIX OPraHOB ABTOHOMHOI'O OKPYTa, OCYILIECTBISIOLMX CBOU MOJHOMOYMS
B cpepe IKOJOrMIeCcKor 0e30macHOCTU peruoHa. OnHaKoO OrpomMHasi M 3a4acTyro
TPY/IHOJIOCTYIIHASA TEPPUTOPUS CYLIECTBEHHO 3aTPYJHSIOT CBOEBPEMEHHBIN
KOHTPOJIb 32 3KOJOTMYECKUM COCTOSTHUEM OKPYIKAIOUIEN Cpebl, YTO TpPeOyeT
BHEJIPEHUS] NPUHUUINMAIBLHO HOBBIX MOAXOAOB K OCYIIECTBJICHUIO TUIAHOBBIX W
BHEIUIAHOBBIX BbIE3[JHbIX KOHTPOJbHO-HA/I30PHBIX MEPONTPUSTHUIA [2].

B cBs3u ¢ 9TMM 1enbl0  JIaHHOW paboThl  SBJSIETCS  pa3zpadoTKa
VMUTALMOHHON MOJIEJIA OLEHKU 3KOJIOTMYECKOTO PHUCKA aBapUMHOrO pas3ivBa
HE(DTU HAa TEPPUTOPUM WHTEHCUBHOM HePTeNOObIYM HA OCHOBE HENPOCETEBOW
MOJIEJI U pealh3alysi aBTOMATU3UPOBAHHON MH(OPMALIMOHHON CUCTEMbI OLICHKHU
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3KOJIOTMYECKOTO pucka ¢ ucnonb3oBanueM ['MC-texHonoruii. Y Ka3aHHbIA BUJL
3KOJIOTUYECKOTO PUCKA SBJISIETCS OJHUM M3 HaMOOJee CYLIECTBEHHBIX C TOYKHU
3peHust yuiepoa i OKpyXKaruen cpefbl XaHTbl-MaHCUICKOTO aBTOHOMHOTO
OKpyra, 4To MOATBEPXKAAET AKTYAJIbHOCTb MOCTABJICHHOW 3aauyM [JIsl HAILETO
peruoHa.

Jns1 pelieHrst MOCTABICHHOW 3ajaUM OUEHKU 3KOJOTMYECKOr0 PUCKA HAMU
NpeJaraéTcsl MMUTALUUOHHAs MOJIEJb, peanu3dyemMas aJrOPUTMUYECKUMU
METOJaMU, UCIMOJb30BAHUE KOTOPBIX MO3BOJIIET MOCTPOUTH LM(PPOBYIO KapTy,
OTOOpAXKAIOUIYIDO PUCKHA ABAPUIHBIX pPa3MBOB HE(MTU HaA JIMUEH3UMOHHBIX
yyacTkax. ig peanm3aguum MMUTAUUMOHHOM MOJENM WCHOJB3YKOTCS METO/IbI
MAILIMHHOTO OOYYEeHMSI U METO/Ibl MPOCTPAHCTBEHHOIO (reOoMH(OPMALIOHHOTIO)
aHaou3a JaHHbIX. MeToibl MAlIMHHOTO OOyYE€HMsI OCHOBAaHbl Ha CO3JlaHuUH,
OOyYeHMM W TOCJEAYIOIIEM WCHOJb30BAaHUM HEWPOHHOW CETH, KOTOpas
Nno3BOJIsIET 0O0pabaThiBaTh OOJbIIME OOBEMbI Pa3HOPOAHON HHGOpPMauuU 00
0o0BbeKTax wuccaenoBaHus. MeTojapl TeOMH(OPMALMOHHOIO AHAINA3a JIAHHBIX
VCTIOJB3YIOTCS 1Sl y4eTa MPOCTPAHCTBEHHBIX CBOMCTB OOBEKTOB MCCIEJOBAHUS.
OO6wjast MocnegoBaTENbHOCTh 3TANOB MOCTPOEHUSI LUU(POBON KapThbl B paMKax
pa3padbaTbIBAEMOr0 PUCK-OPUEHTUPOBAHHOIO MOAXOAA:

1) npenBapurenbHasi 00pabOTKa UCXOIHOIO MaCCBA MHOTOMEPHbIX JIAHHBIX ,

2) TeovH(pOPMALMOHHBIA aHAM3 JAHHBLIX [IJISI Y4YeTa MPOCTPAHCTBEHHBIX
XapaKTEPUCTUK OOBEKTOB,

3) pacueT CTeneHM pUCKa Ha OCHOBE aHAJIM3a JIAHHBIX C HKCMOJIb30BAaHUEM
METOJIOB MAILIMHHOTO O0YYeHNs],

4) mnpefcTaBieHME Pe3yJIbTATOB aHaIM3a B BUfie UM(MPOBON  KapThbl
CpeficTBaMy reOMH(POPMAMOHHBIX CUCTEM.

J5is1 coznanust uMppoBoOii KapThl 9KOJOMMYECKUX PUCKOB HAMU UCTIONB3YETCS
rH(popmalysi, HakorieHHast B Ciy>k0e Mo KOHTPOJIO U HaJ30py B cdepe OXpaHbl
OKPY2KaloLEN Cpefibl, OOBEKTOB >KMBOTHOIO MMPA M JIECHBIX OTHOLLIEHWIA XaHTbI-
Mancuiickoro aBToHoMHoro okpyra — FOrps1 (ITpupopnanzop IOrper) ¢ 2010 ropa no
HACTOSIILIEE BPEMsl, a TakKe Pe3yJIbTaThl AeMPUPOBAHUS KOCMUYECKHAX CHUMKOB
TEPPUTOPUM AaBTOHOMHOTO OKpyra. B pesyiibTare MOAroTOBKM MCXOJHBIX JJAHHBIX
ObLT cchopMUPOBAH MHOTOMEPHBIN MaccuB oObeMoM Oosiee 17000 3ammceit no 83
napameTpam, BKIIFOYAOLLMIA POCTPAHCTBEHHbBIE XaPAKTEPUCTUKN OO BEKTOB.

PazpaboTraHHass HamMM WMUTAUMOHHAs MOJENb MO3BOJUIA MNOCTPOUTH
UM(dPOBYIO KapTy, pPacCUMTaB 3HAYECHUS CTENEHU 3KOJIOTMYECKOro pUCKa st
Kaxporo u3 402 NMUEH3UMOHHbIX YYAaCTKOB, PACIOJIOKEHHbIX B TPAHMLAX XaHThI-
Mancuiickoro aBTOHOMHOro okpyra. Ha oOcHOBe paccuMTaHHOrO 3HAYeHUs
CTENEeHW pUCKa BCE JIMLEH3MOHHbIC YYACTKU OBbLIIM pasfiesieHbl HA 5 KJacCoB, C
y4eTOM KaTeropu3alydyd PUCKOB ISl PErMOHATILHOTO TOCY/IapCTBEHHOTO
3KOJIOTMYECKOTO Haji30pa [3], B COOTBETCTBUU C KOTOPBIM MPUHSTO BbIICNSTH 5
KaTeropui pUCKa: BbICOKUI, 3HAYUTEJIbHBIV, CPDEJIHNAN, YMEPEHHBIN U HU3KUM, JIJIS
Ka>K/JJOTr0 U3 KOTOPbIX YCTAHABIMBAETCS CBOSI OYEPEJHOCTD MJIAHOBBIX MPOBEPOK.
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JInst Gonblued JOKAIM3alyn KOJOTMYECKUX PUCKOB NPEJCTABIICHHBIE HA
1 pPOBOI KapTe JIMUEH3WOHHBIE YYAaCTKU C BBICOKMM YPOBHEM pHUCKa ObLIN
pasfenenbl Ha 60Jiee MENKME YYaCTKU KBaAPATHON (DOPMBI pasMeEPOM 2 Ha 2 KM,
JUIL KaXKJA0rO M3 KOTOPBIX ObUIO PACCYMTAHO HOBOE 3HAYEHWE CTENECHM PUCKA.
JINLIEH3MOHHBbIE yYAaCTKM C 3HAYMTENIbHBIM, CPEJTHUM M YMEPEHHBIM PHUCKOM
Take ObLIIM pa3fieJieHbl Ha y4acTKH pa3mepoM 4 Ha 4 kM, 8 Ha 8 kKM 1 16 Ha 16
KM COOTBETCTBEHHO I NEpecyeTa CTENeHU pucKa. JIMIEH3MOHHBbIE YYacTKH,
OTHECEHHBIE K KJIACCY C HU3KMM YPOBHEM PHUCKa, HE NOABEPraIMCh NAJIbHENIIEN
NPOCTPAHCTBEHHON JIETAIN3ALNN.

[TocTpoeHHasi ¢ MCNOJIb30BAaHUEM Pa3pa0OTAHHOI MMUTALMOHHOW MOJIEIH
udpoBas  KapTa 3KOJOTMYECKOrO PHUCKAa aBapUIHOIO pas3imBa HedpTH
npeacTasiieHa Ha puc. 1. CorsacHO MOJIyYEHHBIM PE3yJIbTaTaM MOXKHO CAENIAThb
BbIBOJl, YTO B XaHTbl-MaHCUIICKOM aBTOHOMHOM OKpYI€ BBICOKMI PHCK
aBapMilHOrO pasjmBa He(TH OMNpEJEsIeH sl HECKOJbKMX YYacTKOB OOLIEN
mjom@abo 128 KB. KM., PacnoJioKeHHbIXx Ha MamoHToBCKOM, HJskHO-
Banbikckom 1 TennoBCKOM JIMIEH3UOHHBIX YYaCTKOB.

Nanrenac

CONHeYHbIN
B CypryT

Bapcoso *_Benbint p

HedretoraHck
g paHuLbl XMAO-Orpbi ¢ paiioHaMm
MoiikoBckwiA MecropoxaeHust
i =1 MamonToBCKOE M/p
[ toxHo-6anbikckoe
[ Tennosckoe
YpoBeHb pucka
I Boicokuit puck
3HAUMTENbHbIA PUCK
CpeaHuii puck
YMepeHHbIN prUck
HuW3kuin pyck

MbiTb-5x
LB N N

I.II

Puc. 1. ®parmeHT 1phpoBOil KapThl 3KOJOTMUYECKOT0 PUCKA HA TEPPUTOPUN XaHTbI-
Masncuiickoro aBTOHOMHOT'O OKpyra

B  3akimoueHuM  HEOOXOAMMO  OTMETUThb, YTO  JIOCTOBEPHOCTH
pa3pabOTaHHON HEWPOCETEBOM MOJENU, MPUMEHIEMON sl OLEHKU CTENEeHU
PUCKOB aBapUIHbBIX Pa3jJMBOB HE(PTHU, pacCUMTAHHAS METOJOM KPOCC-BaIUIALMH,
coctaBisieT 91,5%. IlpencrtaBiieHHass B paboTe UMHUTAUUMOHHAS MOJIENb,
NO3BOJISIIOIIAS.  MOCTPOMTh  LUM(POBYHO  KapTy  3KOJOTMYECKOrO0  pHUCKa
3arpsA3HEHMs. 3€MeJIb JIECHOTO (POH/IAa HEPTBIO M HEePTENPOAyKTaMu OyAeT
UCNOJIb30BAThCSl [IJIsl TUIAHMPOBAHMSI KOHTPOJIbHO-HA30PHBIX MEPOINPUSITUI
uHcnekTopckum coctaBoMm [lpupognanzopa IOrpsl B pamkax nepexoja K pHUCK-
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OPMEHTUPOBAHHOMY  TOAXOAY  MNPU  OCYILUECTBICHMM  PETUOHAIBHOIO
9KOJIOTMYECKOr0 HafI30pa.

PaboTa BbImosHeHa npu puHaHCOBOM nofyiepKke rpanta PODU Ne 18-45-
860003.
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IKoJI0ru4YecKre, IKOHOMHYECKHE U COIUATIbHbIE NP00JIeMbI 3arpsi3HeHUs
TEPPUTOPUN ONACHBIMH OTXOAAMM

A.B. baigocoBa, C.XK. KyxxamoéepaueBa, b.b. Aoxkanesos,
XK. TypymoeroBa, A. Hypmaxan

KbB3butopguHcKnil rocyilapcTBEHHbIN YHUBepcuTeT UM. KopkeIT ATa,
Pecny6nmka Ka3zaxcran

COAEPXKAHUA TAXEJDBIX METAJ/IJIOB
N HEOTEINIPOAYKTOB B I[IOYBAX
(KBI3bIIOPANHCKAA OBJACTD)

B cratbe mnokazaHbl pe3ysbTaTbl MCCIEIOBAHUSI COJIEPKAHUSI TSKENbIX METAIIJIOB U
HedrenpoykToB B mnouBax. HedrTsHas NpPOMBIIUIEHHOCTb SIBISIETCS OJHUM U3 KPYIMHbBIX
MCTOYHMKOB 3arpsi3HEHUs1 OKpyxKaroleil cpefbl. K Hactosilemy BpeMeHM Ha TeppuTOpuUu
Kb3buopnHckoi 00J1aCTH HAKONMWIIMCh OTPOMHBIE KOJIMUECTBa HE(PTEOTXOMIOB, CYLIECTBEHHO
3arpsi3HSIOLIME OKPY>KAOLLYIO PUPOAHYIO cpefy. Pe3ysbTraThl 3K0JI0rM4ecKoro NCCei0BaHus
MO3BOJISIET OLUEHUTh CTENEHb U XapakTep BO3/IENCTBUs HE(Ten00bIBAIOIIETO MPOU3BOICTBA HA

OKPYKaIOLILyIO Cpefy.
KntoueBble crnoBa: TsixKesble MeTalljbl, He(PTEMPOLYKThI

OpHrM U3 HanOoJIee ONACHBIX BEUWIECTB 3arpsA3HSIOIIMX Cpely OOUTaHus,
B CWJIy CBOMX CBOWCTB M MAacIITa0OB MCIOJIb30BaHUS SIBISIETCS HEPTH — ITO
CJIOKHBII KOMIUIEKC BewecTB, cocrodmmi noytd u3 3000 uHrpenueHToB,
OOJILIIMHCTBO U3 KOTOPbIX JIEFKOOKMUCJgeMbl. [loaToOMy  4Ype3BbIYANHO
OOLIMPHO TOKCHYECKOE BO3JENCTBUAE HEPTU U HEPTENPOAYKTOB HA PACTEHUS U
>KVBbIE OpraHusmsl [1].

AHann3 COCTOSIHUS MPOOJIEMbl 3arpsi3HEHUS OKPYKAKOLIEH Cpefbl MNpu
CTPOUTENLCTBE HE(MTSIHBIX M Ta30BbIX  CKBaXXWMH  [OKa3bIBa€T, UYTO MpHU
NPOU3BOACTBE 3TUX PabOT YacTO NPOUCXOAUT 3arpsi3HeHUE HePThio,
HeTEeNpOAyKTaMu, HEMTIHbIMA Tra3aMu UM TPOAYKTaMU UX CropaHusl,
CEpPOBOJIOPOJIOM, OKUCJIAMU CE€Pbl, MUHEPAJIU30BAHHBIMUA CTOYHbIMM Bopamu. K
NEPEUYNUCIICHHbIM MOXHO J100aBUTH 3arpsi3HEHUsi OypOBbIMU PACTBOpPaMU U OT-
xoflamu Oypenusi, pazimunbiMu [IAB, deHonamu, anpaerujjaMu v Jpyrumu
peareHTaMu, UCHOJb3yeMbIMU Il UHTeHcudukauuu Oypenus. [loaTomy
HEOOXOIMMO JlalibHElillee COBEPILIEHCTBOBAHNE MEPOINPUSITUI, HATPABJIEHHbIX Ha
3alIUTY OKPY>KAIOUIEN Cpefibl OT 3arpsi3HeHni [2].

KpynHbiMu UCTOUHMKAMU 3arpsi3HeHUs OKpy>Karouien cpefibl
SIBJISIFOTCSl  TEPPUTOPUATBHO-NPOU3BOJICTBEHHbIE HE(TEra3oBble KOMILIEKChl U
MarucTpaibHble TPYyOONpoOBOJibl. 3arpsi3HEHUE MOYBbI, [PYHTOBBIX U MOYBEHHbIX
BOJ] HE(THIO U €€ KOMIIOHEHTaMU, BbICOKO-MUHEPAIN30BAHHBIMU TJIACTOBLIMU U
CTOYHbIMMA BOJaMM, UUIAKAMU TMPOUCXOAUT TaKXKE Ha CTaud TMOATOTOBKU
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He(TEra3oBoro Chipbsi K mnepepadorke. IIpm atom B aTMocdepy nocTynaroT
3HAYUTEJIbHBIE KOJMYECTBA KOMIOHEHTOB HE(THU, MOMYTHBIN HEPTIHOW Ta3 U
NPOAYKTHI €ro cropanus [3].

[Ipy MOHUTOPUHIE COCTOSTHUSI TOYB (PUKCUPYIOTCSI OCHOBHBIE MMOKA3aTENN
(pU3UKO-XMMUYECKUX CBOMCTB TMOYB (XMM COCTaB, TNOYBEHHAsl BbITSDKKA,
MEX.COCTaB) ONMPEJEIIAIOIINE UX COCTOSHUE, 3arpsA3HAIOIMe HE(PTONPOAYKTaAMU,
TSIKEJBbIMA METAIIJIAMU,, PAIMOHYKJIAIAMU, IPU3EMHOTO PAIMOAKTUBHOTO (hOHA.

30HaNbHBIM MOATUIIOM NOYB HA XapaKTEpU3yeMON TEPPUTOPUM SIBIISFOTCS
cepoOypbl€ MyCTUHHbBIE MOYBbI. 3HAYUTENBHBIE MJIOIIAM TEPPUTOPUM 3aHUMAIOT
COJIOHII M WX KOMIUIEKChI. XapaKTEPHON OCOOEHHOCTHIO 3aCOJIEHHBIX MOYB
npeobnaganne B cocraBe cosend coppl  (NaHCO#3). Copa, oTHOcSCh K

TUJIPOJIMTUYECKHU IIEJIOUHBIM COJISIM, CIIOCOOCTBYET 00Opa30BaHNMIO COJIOHLIEBATHIX
noyB u cojoHouoB. CoopoOpa3oBaHME B MOYBE OOYCJIOBJIEHO HAJIWYUEM
KapOOHAaTOB W  OuMKapOOHATOB HATpPUsi W  CBSA3AHO C  3ACOJICHUEM
NOYBOOOPA3YIOIIUX  TMOPOJl, HEMNPOMBIBHLIM  THUIIOM  BOJHOIO  peXXuma,
pacnpocTpaHeHUeM pacTEeHUN — raTuuTOM.

Bce nouBbl XapakTepusyroTcsi MO T'yMYCHOCTBIO, HEOOJILIIUM CIIOEM
ropuzoHta (A + Bl), HuU3KMM cojiep>KaHUEM 3JIEMEHTOB MUTaHUS, MaJIO
€MKOCTBIO TIOTJIOIIEHUSI. DTH OCOOCHHOCTH TIOYB SBIISIIOTCS  CJIC[ICTBUEM
CJIOKMBIIMXCS  OMOKJIMMATUYECKUX  YCJIOBMHM  IOYBOOOpa30BaHUs:  Malioe
KOJIMYECTBO  OCAJIKOB, BbICOKHME JIETHME TeMIepaTypbl, ONpe/euBIINe
npeobJiajjaHue B PACTUTEJIbHOM TOKPOBE KCEPO(PUTHBIX MOJYKYCTAPHUKOB U
COJISIHOK MPU y4acTUU 3(peMepOB U MOJIbLIHEN.

H3MeHeHns MEXaHNUYeCKOro CoCTaBa MOBEPXHOCTHBIX TOPU30OHTOB MOYB
CBsi3aHbl ¢ mpolueccom Jedpsuun (BETPOBOI 3pO31MM) — NMEepeHoce MeaKo3ema
noyB BeTpoM. [IOouBbI MECTOpOXKAEHUS SBISIOTCS AeISIUOHHO-ONACHBIMU.
Ctumyaupyromum (akTopoM pa3BUTHUS 1ePIISIIUOHHBIX MPOLECCOB SIBJSIFOTCS
MEXaHUYECKHUE HAPYILLIEHUS MOBEPXHOCTHBIX TOPU30OHTOB MOYB U YHUUTOXKEHUE
pactutesbHOCTU. OCHOBHBIM MepomnpusiTueM 1o O0opbOe ¢ paedisiuuein Ha
TEPPUTOPUU  MECTOPOKJEHUSI  SIBJISIETCS  TMOCEB 3aCyXO0YyCTOMYMBBIX
JIMKOPACTYILIMX U COJIEBbIHOC/IMBBIX TpaB, KYCTAPHUKOBBIX WU JIPEBECHBIX
HacazKJIeHUM.

CucreMa nouysa — BEreTUPYHOIIasi paCTUTEJILHOCTb OYEHb YYBCTBUTEJIbLHA
K W3MEHe- HUIO YCJIOBMI CYILECTBOBaHUS. VcclieoBaHUSI BECEHHEro MNepuoja
2018 ropga mokasaju, YTO CHUCTEMA MOYBA — PACTUTEJILHOCTb B TOW WJIM WHOMU
Mepe COIEPKUT TsXKeJIble MeTaJlJIbl U yIJIeBOjibl. BasioBoe cofiepkaHue TsKebIX
MeTa/yioB B mouBax BecHou 2018 r. WMeno MO3aWyHyr CTPYKTYpy WU
XapakTepU30BAJIOCh HEKOTOPbIMA OCOOEHHOCTSIMM  KymyJisiuyu. B BeceHHui
NEPUOJ] BAJIOBOE COJIEp>KaHUE 2JIEMEHTOB B 00pa3liax MOYBbI ObUT B Mpefesax:
mnaka 18,09-30,01 mkr/r; memu 3,09-6,28 wMkr/r; kagmusa 0,08-0,23 MKr/r;
ceuHua 0,50-8,17 Mkr/r. B psijie MeTaIoB MPOCAEXKUBAJICS YETKUIN Psiji: UUHK —
CBUHEL, — Melb — KagMmuii. Ha OoJbIIMHCTBE pa3pe30B MOKA3aTEIM METAIIIOB
HUBEJIMPOBAIUCH.
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Ha mecropoxnenun Kymkonbs mo creneHu napaduHUCTOCTA HepTH M
COJIEPKAHMIO JIETKMX (PPAKUMI MOXKHO CYJUTb O XapakTepe BO3JENCTBUS
HE(PTSHOrO 3arpsi3HEHMsI HAa TMOYBY M YCTOMUYMBOCTH 3TOTrO BO3JIEWCTBUSI.
CopepxaHne cepbl, TakK€ Ba’KHbI NPU3HAK IMPU OLECHKE BIMSHUS HEPTH HA
npupofHyto cpeny. C yBEJIMYEHMEM CEPHUCTOCTU HE(PTHU BO3PACTAET OMACHOCTH
CEpPOBOJIOPOJIHOTO 3arpsi3HEHUMS TIOYB U BOJIbI [4].

Illkana HOpMHUPOBAHUS TSKENBIX METAJIIOB 17151 OYB, (MKI/T BO3[[yLLIHO-CYXOW MPOObI)

Do MHrpenueHTs!

7n Cu Cd Pb
Huzkui 15,0 5,0 0,1 3,0
Cpennuii 15,0-50,0 5,0-10,0 0,1-03 3,0-5,0
'Y MEpEHHO-ONAaCHbII 50,0-75,0 10,0-15,0 0,3-0,5 5,0-10,0
HecenbcKoX03s1MCTBEHHOIO 150,0 25,0 2,0 25,0
MCIIOJIb30BAHMS
TIJIK ponyctumbix23,0 23,0 8,0 32,0
KOHLIEHTpaLMi

['maBHbIM  3arpsA3HAIOIIMM ~ KOMIIOHEHTOM — OKPYXKAIOLIEW Cpefabl  Ha
MECTOpPOXJIeHnn KyMKOJb SIBISIETCA TONMYTHBIM HEQPTSIHOW Tra3, KOTOPbIM B
TEYEHHE MHOTUX JIET CXUraeTrcss B ra3oBbiXx pakesax. He paunmonanbHoe
VCIIOJIb30BAHUE HE(PTSIHOrO rasa HE TOJIbKO OTPULATENBHO CKAa3bIBAETCS Ha
9KOHOMMKE 00JIaCTH, HO M MaryOHO BIMSIET HA OKPY KAyt cpeny. [IpogyKTsl
C)KWTAHMS ra3a, B KOHEYHOM CYETE, BO3BPAILIACTCSA Ha MOYBY B BUJIE CAXKUCTBIX U
ra3o00pa3HbIX BEILECTB.

OCHOBHBIE 3arpsi3HSIOIIME BEIIECTBA JIsl TMOYB: IJIACTOBAS KHUAKOCTb,
coCToOsIIasl U3 CbIpoM HE(PTHU, ra3a, HEPTAHBIX BOJ; Ta30BbIX LIANOK HEPTIHBIX
3aJIeKeN; 3aKOHTYPHbIE BOJbl HE(PTSAHBIX IUIACTOB; HEPTh, a3 U CTOYHBIE BOJIbI,
NOJIyYEHHbIE B PE3YJIbTaTe OT/IEJIEHUE MJIACTOBOM XKUJIKOCTU W TEPBUYHON
NOArOTOBKU HE(THU; MOA3EMHBbIE BOJbl; OYpOBbIE PACTBOPBI; HEPTEMPOLYKTHI.
OTU BEWIECTBA MOMNAJAIOT B OKPYJKAIOLIYIO Cpefy BCJEACTBAE HapYILICHUS
TEXHOJIOTUM, PA3JIMYHBbIX AaBAaPUMHBIX CUTyauuMid M Tak janee. KOMIOHEHTbI
ra3oBbIX MOTOKOB OCAXJAKTCS HA MOBEPXHOCTUM PACTEHUM, MOYB, BOJOEMOB,
YACTUYHO YTJIEBOJOPO/bI BO3BPALAIOTCA HA 3€EMHYIO MOBEPXHOCTH C OCAJKaMHU,
PU ITOM IMPOUCXOUT BTOPUYHOE 3arpsI3HEHUE CYILN U BOJJOEMOB.

C nocrynneHveM HedpTU U He(PTENPOAYKTOB B OKPYKAIOLLYIO Cpeny
Hapsly C MmpoueccamMu MHUKPOOMOJIOTMYECKOTO Y XMMHUYECKOTO Pa3JIO>KEHUS
NPOUCXOAUT MX MCHAPEHUE, YTO MOXKET CIY>XKUTh MCTOYHMKOM 3arpsi3HEHUS
atMocdepnl, Boibl U No4YB. HedTsaHble BelecTBa CocCOOHbI HAKaIJMBaThCS B
JIOHHBIX OTJIOKEHMSIX, 4 3aTeM C TEYEHUEM BPEMEHU BKIIOYAeTCS B (PU3BMKO-
XUMUYECKYI0, MEXAHMYECKYH0 M  OMOI€HHYyI0O  MWUIpalui0  BELECTBA.
[IpeoOnaganre TeX WIM MHBIX [POUECCOB MPEBpALUCHUSI, MUrpaAUuu U
AKKYMYJIALMA  HE(PTENPOAYKTOB OYEHb CUJIBHO 3aBUCUT OT TMPUPOJHO-
KJIMMAaTUYECKUX YCIIOBUI U CBOICTB MOYB, B KOTOPBIE MOCTYMAOT 3TU BELLECTBA.
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[TouBa sABnsIETCS NPOMEXKYTOUYHOU CPENOM MEXKAY BOJHOM U HA3EMHOW
YaCTSIMU W TMPEACTABISIET COOOM PBIXJIbIA TOHKUI MOBEPXHOCTHBINA CJIOW CYIIH,
KOHTAKTUMPYIOLMI cpefon. B nmouBe KOHUEHTPUPYETCS 3anacbl OPraHUYeCKux U
MUHEpPAJIbHBIX BelecTB. Bce 910 co3gaeT OOJbLIYIO  OMACHOCTb ISt
>KU3HENESTENbHOCTA MUKPO(IIOPHI MOYBHI.
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A.C. Bnacos, K.I'. [Iyrun
ITepMckuii HALMOHAIILHBIN UCCIIEA0BATEILCKUI ITOJUTEXHUYECKNUN YHUBEPCUTET

®OPMUPOBAHUE TEXHOTEHHOMN HATPY3KHN OTXOOAMU
HE®TEIOBBIYU B YCJIOBUAX 3AITATHOU CUBNPU

B craTbe mpuBOAMTCS aKTyallbHOCTb MPOOJIEMbI 3arpsi3HEHUST TEPPUTOPUM 3arajHon
Cubupy NpOMBILUIEHHBIM OTXOIOM - OypoBbIM LuIaMOM. OCHOBHBIMM 3arpsi3HSOLIMU
areHTaMM SIBJISIIOTCS BXOASILME B COCTaB OypoBOro IulaMa He(TENpORyKTbl, XUMUYECKUE
COE/IMHEHUS TSDKENbIX METAIIJIOB U peareHTbl 0ypoBoro pactsopa. ITposesieHbl 1abopaTopHble
UCClEloBaHusl 00pa3LioB OypoBOro 1uiama, B XOfE€ KOTOPbIX YCTAaHOBJIEHO, 4TO (PU3MKO-
XMMHUYECKME T0KA3aTesM BOJHON BBITSKKM M3 00pasuoB OypoBOro uuiama MpeBbILIAIOT
3HAUEHUs] TPEICJIbHO  JONYCTUMBIX  KOHLUEHTpPAUMI 1O  [OKa3aTellsiM  XUMUYECKOro
noTpedsIeHnsT KUCIopoya, HepTEeNpOAyKTOB, CyXOro OCTaTKa, >KECTKOCTH, UOHOB MarHus H
KanbLusl, XJIOpuA0B. bblio BbIOpaHO HanpaBieHUe yTUIM3auuyu OypoBOro 1Lj1aMa B JOPO>KHOM

CTPOUTENBCTBE
KiroueBble crnoBa: OypoBO#  1JlaM, HEraTMBHOE BO3[CHCTBUE, YTUIM3ALMS,

OKpY>KalolIasi cpefia.

[Ipu pedarenbHOCTH HeTEra3oqo0bIBAOIIMX NPEANPUSATAIl 00pa3yeTcs
TEXHOT€HHbII oTX0of — OypoBoi mam (nasnee BI). BIII mpeacraBnsieT coboi
BOJIHYIO CYCIIEH3MIO, TBEpPAAs 4YacTb KOTOPOM COCTOUT W3 MPOAYKTOB
pa3pyLIEHNs] TOPHBIX MOPOA 320051 U CTEHOK CKBAaXKMHbI, POYKTOB UCTUPAHUS
OypOBOro CHapsiia U OOCaiHbIX TPYO, INIMHUCTBIX MUHEPAIOB (IPU NPOMBIBKE
TJIAHUCTBIM PACTBOPOM).
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Munepanornyeckuin coctas bIIl 3aBucuAT OT JIMTOIOrMYECKOro COCTaBa
pa30ypuBaeMbIX MOPOJ U U3MEHSAETCS MO MEPE YrilyOJIEHUs CKBAXKUHbI U MECTA
NOOBbIYM  TOJE3HBIX  MCKOmaeMbIX. ['panysmomerpuueckmii  coctas  BIII
ONpPENENIACTCS. TUIOM W JUMAMETPOM MMOPOAOPA3PYyLIAIOLIETO WHCTPYMEHTA,
MEXAHWYECKMMHU CBOVICTBAMM MOPOJIbI, CBOMCTBAMU OypoBOro pactsopa [1].

B o6uwmii cocraB BIII Bxopsar crienyromyie KOMHOOHEHTbI: Boja - 25%;
BbIOypeHHass nopopa - 60%; xnopuabl - f1o 0,5%; Tskenble metamibl - 6%;
peareHTbl OypoBoro pactBopa - 8%; mpouue coeauHeHus - 0,5%. BII no
knaccupukammn  PKKO  (Pepepanbubiii  Knaccndpukaumonnsni — Karanor
OtxopoB) otHocuTcs K IV knaccy onacHocTu.

CreneHb 3arpsi3HSIOLIMX AreHTOB 3aBUCUT OT BHUja OypOBOro pacTBOpa,
KOTOPbIN 1I00aBiisieTcs npu OypeHun. bypoBoii pacTBOp Hy>XKeH JJ1sl TOrO, YTOObI
yJAJIUTh BbIOYPEHHYIO MOPOAY W3 CKBAXKUHbI U TMOJHSITH €€ Ha MOBEPXHOCTD,
OXJIQIUTh pabOuMili MEXaHW3M M COXPAHUTb CTEHKM OypOBOW CKBa>KUHbI OT
paspylieHus.  BypoBoil  pacTBOp  MpefacTaBiaseT — COOOM  CIIOXKHYIO
MHOTOKOMITOHEHTHYIO JJUCTIEPCHYIO CUCTEMY CYCHEH3MOHHBIX, 3MYJIbCUOHHBIX U
A9PUPOBAHHBIX XKUJKOCTEN, MPUMEHSIEMBIX /ISl MPOMBIBKMA CKBAaXKWH B IMpoliecce
Oypenusi. Ha nmpakTuke npuMeHstoT OypOBbI€ pACTBOPbI Ha BOHOM (TEXHUYECKAS
BOJIa, PACTBOPbI COJIE U THUAPOress, MOJUMEPHbIE, MOJUMEP-TJIIMHUCTbIE U
[JIMHUCTBIE PAacTBOPbI) M YIJIEBOJOPOJHON (M3BECTKOBO-OMTYMHBIN PAaCTBOP,
WHBEPTHAsl 3MYJIbCUs) OCHOBAaX. PaHee MpUMEHsICS pacTBOP HA MACJSIHUCTOMN
OCHOBE, HO BBU/Iy CBOEI OOJBIION TOKCUYHOCTH ObLT 3aNPEILEH MPaKTUYECKU BO
BCEX CTpaHax.

OCHOBHOE HEraTMBHOE BO3JIEVICTBUE HA OKPY>KAIOLLYH CpPely MPOUCXOIUAT
13-32 B3aMMOJIEVICTBUSI OOBEKTOB OKPY>KAOUIEH Cpefibl C BXOJSILIMMU B COCTAaB
BIII HedTenpogyKTOB, peareHToB OypOBOTrO PacTBOpPA M COEIMHEHUN TSKEJbIX
meTtamioB [2,3]. HeratuBHoe Bo3zneiicTBue or BII mpuBoguT K LesoMy psay
NOCJIE[ICTBUI: TOKCHUKOJIOTMYECKOE BO3JIECTBME Ha 4YEJOBEKAa W MPUPOJIHbIE
3KOCHUCTEMbI; HAPyUIEHWE MPOAYKUMOHHBIX U JIECTPYKUMOHHBIX MPOLECCOB B
3KOCHCTEMAX; TOSIBJICHUE PA3JMYHbIX MAaTOJOTMii B OpraHu3Max pbld WU
0€CMO3BOHOYHBIX; HAKOMJIEHNE HE(TIHBIX YIIEBOJOPOJIOB B OPraHaX >KMBOTHBIX
W TKaHSIX PpACTEHU; W3MEHEHHE (PUBMKO-XUMUYECKUX TMapaMeTpOB BOJbI:
KUCJIOTHOCTUA, COJICHOCTH, 3JEKTPONPOBOIHOCTH; 3arpsi3HEHUWE BOJOEMOB
TSKEIbIMU  MeTajulaMd  (PTYTb, KaJMWil, CBUHEL, MbIIIbSK, LMHK U [Ip.);
HaKoOIJIEeHWe B  BOJAE  HE(MTU, HUZKOMOJIEKYJSPHBbIX  YIJIEBOJAOPOJOB,
BBICOKOTOKCUYHbBIX, MYTAreHHbIX U KaHLUEPOT€HHbIX MOJIMAPOMATUYECKUX
YIJEBOIOPOIOB M OPraHUYECKMX KHUCIOT, HAPYWIEHWE 3KOJOTMYECKOro
PaBHOBECHS B NMOYBAX, IECTPYKLMS TOYB, HAPYLIEHUE TEMIIEPATYPHOrO pexkuma
BOJI, JIerpajauisi PAcCTUTENBHOrO MOKPOBA, MOBBILIEHWE MYTHOCTH BOAblI M
YXY/ALIEHUE BOJHOM Cpefbl OOUTaHUSI.

Hns ouenku BiusiHusl BII Ha okpyxkarougyro cpeny ObuUIM ONpEENIEHbI
(pusuko-xumMHuyeckue nokaszarean oroopanHbix 06pasuos BIII [4]. Onpenenenue
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(pm3MKO-XMMHUYECKMX  TMOKA3aTesleldl NpPOM3BOAWIOCH B COOTBETCTBUM  C
V3BECTHBIMA METOJIMKAMU JTAOOPATOPHBIX UCCIIEOBAHUN.

AHanu3 pe3ynbTaTOB KOJMYECTBEHHOIO XMMMYECKOIO aHajv3a NoKasad,
yto B 3aBucumoctu OT Buja BII 3nauenus XIIK (xummueckoe nortpedieHue
kucaopopa) npesbiatoT Hopmbl [IIK (npegensHo 1onyCTUMBIX KOHUEHTpALUUI
BPEJHBIX BEILECTB) PbIOOXO3MCTBEHHBIX HOPMATHBOB B 15-40 pa3; copepkaHue
He(TENpOAYKTOB NpeBbIaeT HOpMbI B 90 pa3, CyXxoil OCTaTOK NPEBLILIACT
HOpMBI B 1,5 pa3a, nokazaresb K€CTKOCTU MPEBBIIAET HOPMbI B 2-6, XJIOPU/IbI
NPEBbILIAIOT HOPMBI B 5 pas.

AKTHUBHO BejyTcsd OypoBble pabOTbl BO MHOTIMX PErMOHaxX J3amajHoi
Cubupu: OpenOyprckasg 00s1acTb, XaHTbI-MAHCUWCKUI ABTOHOMHBIN OKpYT,
SIMano-HeHeuKnii aBTOHOMHBIM OKpYr u T.1. B 3anagnonn Cubupu noObIBaeTCs
cebiie /0 % oOwepoccuiicko 100baM  Hedptm U rasza. [lnowans
NEPCNEKTUBHBIX HE(PTETa30HOCHBIX TEPPUTOPUI COCTABSIET Oosee 1,7 MITH. KM,
IIpn sTOM 00BEMBI HOBBIX 00pasoBanuil BIII ncuncngrOTCS MUIITMOHAMU TOHH B
rog. Ha paHHBII MOMEHT pa3paboTaHO OOJbLIIOE KOJMYECTBO METO/OB
yrummzauyu BII. Ho pnst kaxkpgoro paitona oOpaszoBanusi BIII mpu BbIGOpE
METO/Ia YTWIN3AlHNA HEOOXOIMMO YUUTBHIBATE €r0 reorpadpuyecKue, COUAIIbHbIE,
9KOHOMMYECKHE (PAKTOPHI.

3anagHass CuOMph pacnosoxXeHa MexX/y Y pallbCKMMU FOpaMy Ha 3arajie u
pycnoMm Ennces Ha Boctoke. CpegHeropoBas temneparypa ot —10 °C go +5 °C.
3anagHas CuOupp NpeACTaBlieHAa B OCHOBHOM IMSITBIO 30HAMHU: TYH[IPOBOW,
JIECOTYHIDOBOW, TAE€XHOW, JIECOCTENHOM, crenHoi. 3anagHas Cubupb
XapakTepu3yeTcsl HU3KOM MIIOTHOCTHIO HaceseHusl, paBHON 6 yesoBeK Ha 1 kM2,
0py 3TOM HE TOJBKO MHOTME HACEJIeHHbIE MYHKTbl, HO U PAalOHbl HE UMEIOT
KPYTJIOTOIMYHOIO TPAHCIIOPTHOT'O BbIXO/]A HA IOPOXKHYIO CETh CTPAHbI.

YunTbiBas BbILIECKA3aHHOE, HYKHO OTMETUTb, YTO MHOTME W3 METOJOB
yTUIW3aUUU  HEPEHTA0EeJIbHO UCHOJIb30BaTh TOJBKO M3-32 TOro, 4YTO
TPAHCIIOPTHBIE PACXO/bI MPEBBIAIOT MIAHUPYEeMbIN 3¢ deKT oT yruim3anyu BIII.

OTuUM 00yCJIOBIJIEHA aKTyalbHOCTb  Pa3BUTUSL  TPAHCIOPTHOM
nH@pacTpyKTypbl. CO CTPOUTENBCTBOM aBTOMOOWJIBHBIX JOPOr PaCLIMPUTCS
reorpacpuyeckasi JIOCTYNHOCTb MPUMEHEHWs] OOJbLIEro 4Yucjia MEeTOJOB
yrunuzauuu BIII. TlosBsATcst mOonosHUTENbHBIE BO3MOXHOCTH TPAaHCHOPTUPOBKU
U peanuzauuu rotooi npopykuuu u3 BII, pacuivpeHre BO3MOKHBIX PbIHKOB
coObiTa. B CBsi3M ¢ oTuM ObLIO BbIOpAHO HampaBieHue ytuiauzauuu BIII B
JIOPOKHOM CTPOUTEIILCTBE.

Meron 3akmtouaercs B nonydyeHun u3 BII popoxkHO-CcTpouTEIBHOTO
MaTepuana — LEMEHTOIPYHTa, 4YTO TO3BOJMUT CHU3UTb MWIPaAlMIO BCEX
BbILIETNIEPEUNCIIEHHbIX OMACHBIX COEAWHEHUN. DTO JIOCTUTAETCS TEM, YTO MpU
NOJIyYEHUH UEMEHTOTPYHTa MCNOJb3yeTcsl LeMeHT. [Ipu KOHTakTe uemeHTa C
BOJIOM BO3HUKAIOT MPOYHbIE CBSI3M YACTUIL LIEMEHTA U MEJIKOTO 3alOJIHUTES, B
kayectBe kotoporo BbicTymaeT BIII. Takum oOpa3oMm, mosydaeTcss MpOYHbINA
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ruApOOOHBI MAaTepHUAI, KOTOPBI M30JMPYET 3arpsi3HAIOLIME areHTbl BHYTPHU
CBOEr0 «TeJIa», TEM CaMbIM CHIXKasl HETaTUBHOE BO3JICVICTBUE.

B Hacrosmee BpeMs NOpOBORATCS  HEOOXOAUMBIE  JTAOOPATOPHbBIE
UCCIEAOBAaHUsL I 1Of0Opa  ONTUMANbHOIO  KOMIIOHEHTHOTO  COCTaBa
LEMEHTOTPYHTA.
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A.J0.TI'ykoB
SkyTcKOoe ynpaBieHue o TUIPOMETEOPOIIOTHH, 1. TUKCH

MOPCKOE IOBEPEXDBE SAKYTHUHN: OKOJOT'MYECKHUE
ITPOBJIEMbBI 3AT'PA3HEHUSA

CoBpeMEHHOE aHTPOINOreHHOE BO3/ECTBUE HA NMPUPOJHbIE KOMIUIEKChI apKTUYECKOM
30HblI SIKyTMM HamboJjee OLYTUMO B YCTheBbIX oOjacTsX pek Jlenol u SHbl. OcCHOBHON
VCTOYHMK 3arpsi3HEHUsI MOPSl U JIOHHBIX OCAJKOB IleJb(a - BbIHOC peuHbIX BOA P. JIeHbl u
3QJIMIOBbIE  3arpsI3HEHMsI, CBSI3aHHbIE C aBapusIMM Ha OObEKTaxX ajMa3ofl00bIBaroOLIei
npomsliieHHOCT. HaOmroieHust 3a 9KOJI0rMYEeCKUM COCTOSIHUEM yCTbhs JIEHbI NMPOBOAATCS
KommniekcHoit na6opaTopueil MOHUTOPMHIA NPUPOAHOW cpefbl TuKcMHCKOro duaunana
AYI'MC. Dkonornyeckuii MOHUTOPUHI OCHOBAaH Ha NMPUMEHEHUU TPAIMLMOHHOW METOMIMKH,
nokasasuias CBOI0O 3(pexkTuBHOCTL 3a mocnefHue 40 JeT M MO3BOJISIOIIAas  CPABHUBAThb
MHOT'OJIETHUE [IAaHHBIE.

KntoueBble cnoBa: ApKTHKa, MOHUTOPUHT, 3KOCUCTEMA, 300IUIAHKTOH,, 3000€HTOC.

B apkruueckoil 30He SKyTMM CErOfHS IPOUCXOAAT  MPOLECCHI
VHTEHCUBHOTO CTPOUTEJLCTBA OOBEKTOB WMH(MPACTPYKTYPbl [AOOBIBAKOIIMX
KOMIaHuii 1 MwunHucrepctBa  000poHbl.  HapacTtaeT  MHTEHCHBHOCTH
rpy3onepeBo3ok 1mo Tpacce Cesmopnytu. COBpPEMEHHOE aHTPOIOTEHHOE
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BO3/ICIICTBYE HA MMPUPOAY HAaMOOJIEE OLLyTUMO B YCTBhEBBIX 00JACTIX peK JIeHbl n
Aubl. JIBa apMuHucTpaTuMBHBIX — pailoHa PecnyOommkm Caxa (Akytus) —
bynyncknini n Ycrb-SHckuin yHacienopamm or XX BeKa HamOoJiee OLyTUMOE
3arpsA3HEHNE HA3€MHbIX W BOJHBIX 3KOCUCTEM. TpeOyroT OYHUCTKA OT
METAJI0JIOMa TEPPUTOPUM BOKPYT He(pTeOa3 U MPUUCKOB 3aKPbITOr0 KOMOMHATA
«Kymap3zonoro» (BmacoBo, IHry3mactoB, CesepHbiii, Kyinap), OTKpPBITBIX
kapeepoB ['OK «JlenmyTarcknit» , cBaniok «Bropuepmera» B Hepckom, 3eneHom
Mbice, HuskHesiHcke , TUKCH U IpyTUX KPYMHbIX MOCENKaX.

[Tocenok Tukcu pacnonoxkeHn Ha Oeperax OyXTbl ,3[€Ch HAXOAUTCS CaMBbIii
KPYIHBIA B SIKyTHUM MOpPCKOW TOPT M B 3TOM paliOHE pacroJjiaraeTcsl OfuH W3
0y4aroB 3arps3Henus menbda Mops JlanreBbix. Cy10X0ACTBO, MPOMBILIJIEHHbIE U
ObITOBbIE CTOKHU, CIUIaB jeca B 70-e u 80-e roabl ABAAUATOr0 BeKa MPUBEIN K
YXY[LIEHUIO KAayecTBa BOJI M YCJOBMI CYIIECTBOBAHUSI BOJHBIX OPraHU3MOB,
HAYMHASI OT OJIHOKJIETOYHbIX MUKPOOPraHU3MOB, 3aKaHUMBas NOJISIPHBIMU
nenbpuHamMu-6enyxamu. CpefHsiss KOHUEHTPAUUsS HEPTSHBIX 3arps3HUTENCH B
oyxte Tuxkcum cocraBnser Oonee 0.1 wmr/r, npuuem B 3aimBe bynyHKaH
KOoHLUeHTpauusi Hepeako mnpesblmaeT 1.0 wmr/r [1]. OCHOBHON WCTOYHUK
3arpsi3HEHMs. MOPS U IOHHBIX OCAJIKOB LIeb(da - BBIHOC PEYHbIX BOJ p.J/IeHbl. B
BOJIE YCTBEBOI'O yyacTKa MpoToKu brikoBckas B Teuenne 2019 r. koHueHTpauus
He(TSIHBIX YIJEBOOPOIOB B TEUEHUE TOfla M3MEHSIACh HE3HAYUTEJILHO: B
cpepieM ot 0.02-0.04 mr/n B nepuop 3umHenn Mexenu no 0,05-0.08 mr/n B
JETHIOK MeXeHb. B mnpoumenqume roabl MaKCUMAJbHBIM  COJIEp>KaHUe
He(TenpoayKTOB ObLIO B FOibl MHTEHCUBHOTO cyfoxoacTBa: B 1978 r. (1.30 mr/a
-26 ITOK) 1 1979 r. (1.35 mr/n - 27 TIJIK). B 1979 r. 6b110 3aperucTpupoBaHo U
BbICOKOEe TnpujioHHOe 3arpsisHenue (4 [IJIK). IloBblieHne KOHLIEHTpauuu
HedTenpoaykToB B Bojie o 6 IIJIK HaGmroganock B ycThe JleHbl mnoche
KaTactpocguueckoro mnaBogka B Mae 2001 r. B paitone Krocropa 31 mas
Habmonanack KoHueHtpauus 0,33 mr/n. 3annoBble 3arpsi3HEHUs] NPUOPEKHBIX
aKocucteM Mopsi JlanTeBbIX ObIBAIOT CBSI3aHbl C aBapusIMM Ha OObEKTax
anMa30f100bIBatOLIEN MPOMBILIJIEHHOCTH B Oacceiine p.Buimtoii.

HaOntoieHnst 3a 9KOJOTMYECKUM COCTOSIHMEM P. JIeHbl B €€ yCThEeBOWM
yacTu, BKmovas 3aiuB HeenmoBa u Oyxty Tukcu, mpoopgsarcs c¢ 1978 r.
Marepuanbl 3KOJOTMYECKUX HaOJrofieHnii oOpabaThiBatoTcss B KomniekcHom
Ja60paTOpUM MOHUTOPUHIAa NpUpoHON cpebl Tukcuuckoro gpunmana AYTMC.
[Ipu  npoBegeHUM  TUAPOOMOJOTMYECKOTO  MOHUTOPUHIA  UCHOJIb3YETCS
TPaJIMUMOHHAs METOJMKA, ToKa3aBuasi CBOK 3(P(eKTUBHOCTH 3a nociennue 40
ner. EpuHas MeToiMKa TMO3BOJISIET MPOBOJAUTHL CPAaBHEHWE JIaHHBIX Ha
MPOTSKEHUU JITTUTEJIbHOTO BPEMEHMU.

[TpoObI 300MIIaHKTOHA OTOMPAIOTCS CEThIO [I>Ken ¢ IMaMETPOM BXOJHOTO
otBepctuss 12 cM mo 3 cerku co cronda Boabl. [locne orbopa mpoObI
¢ukcupyrorca 40 % pactBopom dopmanrHa u3 pacuera 50 Ma popManuHa Ha
1000 ma Bogbl wm pactBopoM JTrorodsis 10-30 ma Ha 1000 mu Bopbl. IIpo6Gbl
(punbpTpyroTCS B BOPOHKE 3eiTLa yepe3 MeMOpaHHbIil (puibTp Neb6 U 3aTeM BeCh

137



00BbEM CKOHLEHTPUPOBAHHOW NPOOBI MpOCMATpUBAETCsl B Kamepe boroposa nop
mukpockonamu MBC u "buomam" [2]. OnpepnensitoTcst BUOBOI COCTaB, 00Iast
YUCJIEHHOCTh M OMOMacca OCHOBHBIX BUJIOB , 4 TaKXK€ WHJEKC CAampOOHOCTH MO
VH/IAKATOPHBIM OPraHU3MaM.

[TpoGk1 3006eHTOCa oTOMpatoTcs fHouepnareneM [lerepcena 1Y-0.025m.
JIOHHBIVI TPYHT NPOMBIBAETCSI YEPE3 CUCTEMY CHUT, IOCJIEIHEE C AUAMETPOM STYEU
0.1 mMm. Pa3zoOpannble mo rpynmam u 3adukcupoBaHHble 70% 3TUIOBBIM
COMPTOM MpOOBbI M3y4yaroTCsl MO OWHOKYJSIpoM. OrnpefenstoTcss — BU/BI,
IUIOTHOCTH NOCEJIEHNS U OMomacca.

CopepkaHne pacTBOPEHHOIO B BOJE KHUCJIOpPOAAa OIPENESNIOCh NPH
NOMOLI MOAM(UIIMPOBAHHOTO MeTofa BuHkiepa, auokcua yriepojaa npsiMmbiM
TETPUMETPUYECKHAM OIPENICIICHUEM, CEPOBOJJOPOIOOKUCIIEHUEM MOJIOM B KHCIION
cpene [2].

MunumanbHasi —omnpefiesisieMas KOHUEHTpalusi (peHOJOB B JIOHHBIX
oTnoxeHusix cocrasusier 0.2-0.3 wmkr/r. AHamm3 copepxaHusi  (eHona
OCYLLECTBIISUICSI 3KCTPAKUMUOHHO-(POTOMETPUUYECKUM METOJJOM C MPUMEHEHUEM
OyTui auerara [3].

[ToBepxHOoCTh TyHApHI yXe B 70-¢ rofpl ObUIa HapylIEHAa ClieJjaMu
BE3[IEXO[JI0OB U TPaKTOPOB, OCOOEHHO TYCTbIMA B OKPECTHOCTSX MOJISIPHBIX
CTAHUUI, TOCTOSTHHBIX PHIOOJIOBEKMX YYaCTKOB, MIOCEJKOB U T. . Be3gexoyHbie
CJIefIbl HE MCYE3a0T JIOJTr0e BPeMsl: OHU MOPOXK/AT MPOLECCHl TEPMO3PO3UU U
TepMofieHyauuu. ['pyHT 1O HapyLIEHHbIM PAaCTUTENbHbIM  MOKPOBOM,
JIMILICHHBIA 3alUThl, B TEMJOE BpeMs TOjia NPOTauBaeT Ha 3HAUYUTENIbHYIO
rinyOouHy. B BOIOyNOpHBIX BEUHOMEP3JIbIX MOpoax 00pa3yeTcs: MUKPOJIOXKOWHA,
B KOTOPYIO CTE€KAeT BOJa C MPUJIErallliX y4acTKOB TyHApbl. B pe3yibraTe Ha
1oJIoCe Ccliefla yCTAHABIMBAETCSl OCOObI BOJHO-TEIJIOBOI PEeXUM U30bITOUYHOTO
yBiaxHeHus1. [Ipy BO30OHOBIEHUM PACTUTEIBLHOCTH 3[IECH MOCEIISIOTCS TEMNJ0- U
BJIArOJIFOOMBBIE PACTEHUS .

3arps3HeHue atmocdepbl, NPUHSBILIEE KPYMHOMACIITAOHBIA XapakTep,
HaHecsJo yuiep0 pekam, 03epaM, BOJOXPAHUJIMILAM, MOYBAM. 3arpsi3HSIOLIUE
BellleCTBA W MPOAYKTbI WX MPEBPALICHUII PaHO WM MO3[AHO M3 aTMocdepbl
MOMaJjal0T Ha MOBEPXHOCTh 3eMiid. DTa U 6€3 Toro OoJiblias 6efla 3HAUMTETbHO
yCyryoJisieTcsi TeEM, YTO U B BOJJOEMbI, U Ha 3€MIIIO HEMOCPECTBEHHO UET MOTOK
0TX0f10B. OrpoMHbIE IUIOIIA[M CEJIbCKOXO3SMCTBEHHbIX YIO[AWiA MOABEPraroTCs
NEVCTBUIO  MECTUUMAOB W  YAOOpPEeHMil, PpacTyT TEPPUTOPUM  CBAJOK.
[TpoMbIlLIZIEHHbIE TPEANPUSTAS NPOMBILUIEHHOrO tora SKyTum, cOpachbIBarOT
CTOYHbIE BObI NMpsiMO B peku AnjaH, Bumwoii, Jleny. Ctoku c nonei Takxke
NOCTYMAIOT B PEKU U 03epa. 3arpsi3HAIOTCS U MOA3EMHbIE BOJbI - Ba>KHEWILIWI
pe3epByap npecHbIX Bof. [TommoTanTel U3 6acceitHa p. JIeHbI JOCTUralOT MOPSI
JlanTeBbIX, BAUSIOT HA ra30Bbli pexkuM Bof. [Ipu copepkannn Kuciaopoya B Bojie
HUXKE 5 Mr Ha 1 JuTp, a B palloHaxX HEpecTa — HUXKE 7/ MI' MHOTME BUJIbl PbIO
noru6ator. IIpy HedTIHOM 3arpsi3HEHUM W3MEHSIETCS COOTHOLUEHUE BHUJIOB U
yMEHbIIAeTC  MX  pa3HooOpa3ue. HamOonbume  kommyectBa  HedTH
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COCPEOTOYEHBI B TOHKOM MPUIIOBEPXHOCTHOM CJIOE MOPCKOM BOfbI, UTPAOLEM
OCOOEHHO BaXKHYIO POJIb IS INTAHKTOHA. [ITOTHOCTE nocenenns 300MIaHKTOHA B
teueHre 2018 r. uamensnack ot 440 Teic.ka\1 B oKTsIOpe 10 9100 ThIC.KI.\T. B
aBrycte. OTHOCUTEINIBHOE YJIyUYLIEHUE IKOJIOTMYECKUX YCIIOBUI CYILLECTBOBAHMS
BOJIHBIX OPraHm3MoB HaOmtofanock B 2009 r. mocjie OYMCTKU IHA HA aKBATOPUU
Tukcunckoro mMopckoro nopra. OOuiee KOJIMYECTBO BUJOB 300IUIAHKTOHA B
3anuBe bynyHkan OyxThl Tukcu coctaBisgeT 35 BUAOB , HE CUMATAST MEJIKUX
NpejCTaBUTENIell TapmakTUKOWJ, a TakxXe pPaHHUE KOMENOJUTHbIE CTauun
PakooOpa3HbIX (BECIOHOTMX). 3UMON CpPEHAs YMCIEHHOCTh cocTaBisgeT 2300
aK3./M, omomacca —150 mr/m:.

MakcumMyM YHMCIEHHOCTM OTMEYAETCS, KaK NPAaBWIIO, B JIETHEE BpPEMs.
[IMK YMCIEHHOCTHM 300IUTAHKTOHA 3ana3fbIBAECT MO OTHOLICHUIO K MAKCUMYyMY
rOJ0OBOr0 Pa3BUTHS 300IUIAHKTOHA: B JIETHEE BpPEMs €ro O0IIas YMCIEHHOCTb
kosiebnercst oT 750 mo 5217 a=k3./m. CocTaB 300MIaHKTOHA 3aivBa BynyHKaH
CKJIQJbIBAETCS B MPOLECCE B3aMMOJIEVICTBUSI PUOPEKHBIX PACIPECHEHHBIX BOJ C
XOJIOHBIMU M O0Jiee COJIEHbIMM apKTHyecknMu Bofamu. Jlerom 2019 r. cpennss
YHUCJIEHHOCTDL cocTaBiisiiia 932 sk3./m:, Ouomacca- 67.2 Mr/me.

YTrneBogopOOOKHUCIIIONME OAKTEPUM WIPAOT 3HAYMTEJBHYIO PpOJb B
NPOLECCAaX OYMILEHMS BObI, pasjaras pasjmuyHble (Ppakuuu HeTU: MasyT,
OeH3uH, consip M Ap. CpegHerofoBasi YMCIEHHOCTh YIJIEBOJOPONOKUCISIOIMX
O6akrepuil B 0yxte Tukcu m3mensercss ot 1.5 Teic.ka./n B 1982r. no 0.32 muH.
ki./n B 1983r. CanpoduTHble 6aKTEpUM MEHSIOT CBOK YKMCJIEHHOCTb B TE€YEHUE
roga B cpegHeM oT 150 ka/n B ampene jgo 0.4 MaH. Kia./n B sHBape.
MakcumanbHbIX 3HAYEHNI CarmpO(UThI JOCTUTAIOT OOBIYHO B JIETHEE BPEMS, YTO
CBSI3aHO C YBEJMYEHUEM MOCTYIJICHUS] PEUYHbIX BOJ|, OOraThiX OpPraHUYECKUMU
BelllecTBaMU. MakCUMallbHOE M MUHUMAJbLHOE pa3BUTUE (PEHOTOKUCIISIOLINX
OakTepuil ObLIO 3aperucTpupoBaHo B 1989 r.. munumanbHoe B jekabpe (18
KJ1./MJ1), MakcuMaJibHOe — B utoJie (0.4 MIH. Kj1./Mi).

CpaBuutesibHbll aHanmu3 Ouomaccel 3000eHToca B 2008 u 2009 ropmax
IEMOHCTPUPYET TEHACHLMIO W3MEHEHWII 3HAYEeHUN TUIOTHOCTU TIOCEJIEHUsI U
6roMacchbl MocJjie MPOBEJIEHUSI MEPONPUSTHIA MO OYMCTKE JIHA 3aKBa BysyHKaH.
[LnoTHOCTH MOceneHusi B TeueHrue nepuopga ordoopa npod B 2008 r. n3MeHs1ach
oT 5,83 r'wm * 1o 30,4 r\m . Makcumym 3Hauenuit Hadmopancs 10.08.2008. B
2009 r. mocse MeponpHsTHN MO OYKMCTKE JHA OT 3aTOHYBILEW [PEBECUHBI
IUana3oH U3MEHEHNs 3HaYeHi1 OMOMAacChl 3000€HTOCa U3MEHMICS — OT 25,7 r'\Mm
»pgo 35,6 r\wm - 25.08.2009 r. Obl1 3aperucCTpUpPOBaH MAKCUMYM 3HAUYEHUN
minoTHocTH noceneHnii. B 2019 r. 3sayenus 6uoMaccbl M3MeHs1ach oT 27,7 T\m »
no 38,6 r\m :. Ha ¢oHne oOuiero yBeanueHust 3HaUeHUil, 3TO TaKke TOBOPUT 00
OTHOCUTEJIBHOM YJIYYLIEHAN 3KOJIOTMYECKMX YCJIOBUI CYIIECTBOBAHWS JOHHBIX

OpPraHu3MOB.
TpeBoxHasi 39KOJOrMyeckass OOCTAaHOBKA B  MEJIKOBOJIHOM  3aJIMBE
BynyHkan — 9TO pe3yJsbTaT BO3ACHCTBUSI LEJOrO0 KOMIUIEKCA HETaTUBHBIX

(pbakTOpPOB: TMOPTOBBIX M CTPOMTENBHBIX pabOT Ha Oeperax, cOpoca B
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npuOpPekHY0 (JIMTOPAIBHYIO) 30HY CTOKOB, Mycopa W T.I., CY/IOXOJCTBa W
pbI00JIOBCTBA. BOJBIIIYIO pOJb UTpaeT 3arpsi3HeHre BOJ (PEHOIaMU, 3aTOHYBLIEN
NIPEBECUHON Y JPEBECHBIMUA OCTATKAMM. Y THETAIOLIEE BO3JEWCTBUE HA OEHTOC
OKAa3bIBAIOT U MOBbILICHHBIE KOHLICHTPALUU 3arPS3HSIIOIIMX BELIECTB.

KoHueHTpanmm 3arps3HsiOIMX BEIIECTB CHIKAKOTCI MO MEpe yAJCHUS
OT YCTbEB MPOTOK JIEJILTHI P. JIEHbI B CTOPOHY MOPS M C BO3PACTAHUEM TJIyOMHBI
Mopsi. B oTaenbHbIE NEPUO/BI 3aMOBbIE OCTYIUVIEHUS] C PEYHBIM CTOKOM B YCThE
p. JleHbl 3arpsi3HSOIMX BEWECTB, B TOM YHCIE, CYJIb(pUAOB U XJIOPHUJOB,
NPUBOJAT K KOJEOAHUSIM YACJICHHOCTU U OMOMACChI 300MNJIaHKTOHA Y MOOMJIBHOM
yacTu OEHTOCA.
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'Y pumckuit uacturyT onosornm Y PULL PAH
‘Eneuxuuii rocyjapcTBeHHbI yHUBEpcuTeT nM. M. A .byHnHa

MUTI'PAIIIA KAIMUA B CUCTEME «ITIOYBA-IIOI'VIOITAIOIITUE
KOPHUN» 11O HACAKJIEHUAMUN COCHBbI ObbIKHOBEHHOU
B YCIOBUAX NPOMBIIIJIEHHOI'O 3ATPA3HEHUA

HccnenoBaHo copepKaHusl KajiMusi CBETJIO-CEPbIX JIECHBIX MOYB M B MOIJIOLIAIOLIMX
KOPHSIX COCHbl OOBIKHOBEHHOH (Pinus sylvestris L.) B ycloBusX 3arpsi3HEHMs! BbIOpocamu
HoBonunenkoro MeTajulypruyeckoro KOMOMHATa. YCTaHOBJIEHO, 4YTO B IOYBaxX B
okpecTHocTsix HIIMK oTmeuaeTcsi 3HauMTeIbHOE 3arpsi3HEHUE TOJbKO BepxHero ciosi (0-10
cM) nousbl (16 pa3 Bbilie (poHOBBIX 3HaUeHUi U B 2,9 pasa Bbie [111K). ¥YcraHoBnena TecHas
CBSI3b COJIEP>KAHUS KaIMUsl B [TIOYBE C COJIEP>KAHUEM FyMyca.

KntoueBble  cnoBa:  KagMmuii, MOIVIOIIAKOIIME KOPHU, COCHA OOBIKHOBEHHas,
NPOMBILIJIEHHOE 3arpsi3HEHKE .

MeTannypruyeckue MpefnpusiThs SBJSIOTCS OJHUMM W3 CaMbIX KPYIHBIX
VCTOYHMKOB 3arps3HEHMs] aTMOC(EpPHOro BO3[AyXa. B  NpoOM3BOACTBEHHOM
METAJUTYPrMYECKOM LMKJIE OCHOBHOM OOBEM BbIOPOCOB, TNOMAJAKOIIMX B
atMoccepy, oOpa3zyeTcs MpU HENOCPEACTBEHHOM TNOJYYEHUM 4YyTryHa (JJIOMEHHOE
NPOM3BOACTBO) M MpM OOOraljeHMu pyabl (arsiomepauyonHble  (adpukn). B
CTPYKTYPE BbIOPOCOB 3HAYMTENILHYIO JIONFO COCTABIISIFOT MbUIEBbIE YacTHUUpI,

140



cofieprKale JKeJe30, MapraHel, Meflb, KaMUi W JPYTHAe TsKEJble METAIbI.
TsKenble METAIIBI SIBJISIFOTCSL HAaMOOoJIee TOKCUYHBIMU JIJISI KUBBIX OPraHu3MOB, B
TOM uucne s pactenunt [1]. Kagvmuii sBisieTcss ogHuM 13 HanOosiee TOKCUYHBIX
TSKEJBbIX METAIJIOB U1l pacTeHUN [2-4], 3HAYUTENBHO 3aMEJISIET TEMIIbI POCTa U
pa3BUTHE PACTUTEIBLHOIO OpraHu3Ma, ocjaalnseT UHTEHCUBHOCTL (poTOCHHTE3A [S]
Y IPUBOJUT K U3MEHEHUSIM aKTUBHOCTH Psifia (pEPMEHTOB.

Llesbro paboThl OBUIO M3yYEeHHME OCOOEHHOCTEN COAEPIKAHUS U MUTPALUU
Ka/IMUAS 10 NPO(UIIO CBETIO-CEPBIX JIECHBIX MOYB U B MOIJIOIAIOIIUX KOPHSX
COCHbl OOBIKHOBEHHOWN (Pinus sylvestris L.) B yCIOBUSIX 3arpsi3HEHHUS
OKPY>Karollen cpefbl BbIOPOCAMU KPYMHOTO METAJIYPru4ecKoro KOMOWHAaTa.
HccnepoBanus nmpoBOAWIMCH B mpefienax JIunegykoro mpoOMBILIJIEHHOTO LEHTpa,
IJIe pacnoJsiaraeTcs KpynHeniiee B Poccun npeanpustue 4epHO METAIUTYPIUu —
Hosommneukuin metamnypruyeckuii komOuHat (HJIMK). Ha pomo pmaHHOrO
npeanpusaTus npuxogurcst  86,2% Bcex BbBIOPOCOB B arMocgepy  OT
CTAlMOHAPHBIX MCTOYHMKOB Jluneukon obnactu, mo cocrosHuto Ha 2017 rop
06bem BbiopocoB oT HIIMK coctaBui 275.97 toic. T [6].

[IpoOHbIE MUIOIIAAM B KYJbTYpax COCHbl OOBIKHOBEHHOW (Bo3pacT 40 u
OoJiee JIEeT) 3aKIIAibIBAIUCh B HemocpenacTBeHHon Omm3octu ot HIIMK (paiton
arJoOMepaloHHON (paOpuKK), B KAYECTBE KOHTPOJI ObUIM 3aJI0KEHbI MPOOHbIE
miowaau B 17,5 km k cesepy ot HJIIMK (okpectHocTu cena KanuTaHuHo).
OTO0p MpoO NMOYB M MOIJIOLIAKIINX KOPHEN COCHBI MPOBOAWIICS A0 Ti1yOuHbI S0
cM nocsonHo (cyton 1o 10 cm). OT6op NMpod MOYB M KOPHEN NPOBOJIAIIN COTJIACHO
tpedoBanusm ['OCTos 17.4.3.01-83 u 17.4.4.02-84 [9, 10]. OnpeneneHue
kucinotHoctr (mo KCl) m copepkanue rymyca NpOBOAWIM OOLLIENPUHSATHIMU
Merogukamu [7, 8]. MwuHepanmmu3auuio npoO MPOBOAWIM METOAOM CyXOro
030JICHUSI, MOJABUKHbIE (POPMbI KaJIMUSI SKCTPArMPOBAIU C MOMOIIBI KUCJOT
(1M HCI). Copepxkanue KaMusi ONpeesiii METOJJOM aTOMHO-a0COPOLUOHHO
criektpometpuu [11, 12] Ha aTomHO-a6copoumonHoM criekTpomeTpe «CITEKTP-
5» (Coro3upeT™MeTaBTOMATHKa, Poccusi) B mjiaMeHu MpomnaH-Bo3ayX. PoHOBbIE
conepxkanusi v 3HaueHus [1JIK mist kagmus 6panuck COrylacHO onyOJIMKOBaHHBIM
NIAHHBIM ¥ METOJMYECKUM JIOKyMeHTaM [ 13, 14].

HccnepoBanns mokaszanu, 4yTo B mpefesiax JIMmeukoro mpOMBIIUIEHHOTO
LUEHTPAa OTMEYAETCS 3HAYUTENBHOE 3arpsA3HEHUE MOYB KAMUEM BEPXHETO CJIOS
(0-10 cm) noussl (puc.l). Conepskanue KajMusi B IaHHOM cjioe B 16 pa3 Bbiilie
¢poHOBBIX 3HaueHun u B 2,9 pasa Boiue [IJIK. C rmyOunoi cogepkanue KagMus
yMEHbIIAETCA /10 (POHOBBIX 3HAYEHU. B KOHTpoOJie copep>KaHue KagMmusi He
npeBblaeT (POHOBBIX 3HaueHui. Copiep>kaHue KaMusl B MOTJIOAKIIMX KOPHSIX
COCHBI B ycJIOBUSIX 3arpsi3HeHust B 1,14-6,55 pasza Bbliuie, ueM B KOHTpoJie (3a
uckmoueHrem ciost 40-50 cM, rje copepKaHue KaaMusl BbILIE, YEM B YCJIOBUSIX
3arpsA3HEHNS).
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Puc. 1. Copeprkanue kaiMusi B CBETJIO-CEPBIX JIECHBIX MOYBaX (A) U MOIJIOIIAIOIIUX
kopHsix (B) cocHbl 00bIKHOBEHHOI (Pinus sylvestris L.) B ycnoBusix Jluneukoii obsiactu

YcraHoBneHa TeCHasl CBSI3b COCPp2KaHus KaJMusl B IIOYBE C COACPZKAaHUEM

rymyca (puc.2). C yBeauMyeHMEM COfiepXKaHusa rymyca (puc.20) oTMmedaercs
yBEJIMUEHUE KOHLEHTpauuu kaamusi B nouse (R'=0,67 — 3arpsiznenue, R=0,77 —
KOHTpPOJb). CBsi3W cofepkaHusi KajiMusi B TOYBE C KUCJIOTHOCTBIO He
oOHapyxkeHO (puc.2a). Tak e HEe yCTaHOBJIEHA CBSI3b COACPIKAHUS KaJIMUS B
NOMIOUIAIOIIMX KOPHIX COCHbI C KUCJIOTHOCTBIO MOYBBI M COfIEPKAHUEM I'yMyca

(puc.3).
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Puc. 2. OrtHouienue copepKaHusi KajMusi B CBETJO-CEpPbIX JIECHbIX MMOYBaX K
KUCJIOTHOCTU (A) M KoHueHTpauuu rymyca (b) mop HacakjaeHusiMu COCHbI OOBIKHOBEHHOW
(Pinus sylvestris L.) B ycnoBusix Jluneukoii obsactu
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Puc. 3. OTHolleHue cofep>kaHusl KaiMUsl B MOTJIOMIAIOIIUX KOPHSIX K KUCTOTHOCTH (A)
u KoHueHTpauuu rymyca (B) B HacaxkiaeHusix COCHbl OObIKHOBEeHHOW (Pinus sylvestris L.) B

ycnoBusix JIuneykoi o6aactu
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B kauecTBe 3aKiIO4YEHMS CIEAYET OTMETUTD, YTO B YCJIOBUSX 3arpsI3HEHUS
OKPY>KAlolllel Cpefpl BbIOpOCAMM  METAJLUIYPrMYECKOro KOMOMHATa  TMOf
HACAX/ICHUSIMU COCHbl OOBIKHOBEHHOW OTMEYAEeTCSl 3HAUMTEJbHOE 3arpsi3HEHUE
noyB Kagmusi TOJabko camoro BepxHero (0-10 cm) cios nousbl. CopepkaHue
Ka/IMAS B TMOIVIOLIAIOIIMX KOPHSX BbILIE B 3arpsi3HEHHBIX MECTOOOUTAHUSIX.
Kpome Toro, He yCTaHOBJIEHO 3HAYMTEIBHOTO CHUKEHUS JKU3HEHHOTO COCTOSTHUS
U IECTPYKUUM HacaKIeHU COCHbl 0ObIKHOBEHHOM B oKpecTHocTsx HIIMK [15],
CJIEIOBATEIILHO,, TAHHBIE HACAXKJCHUI MPOJOJIKAIOT BBINOJHATL CBOM CAHUTAPHO-
3alIUATHBIE (PYHKLINN.

HccnenoBanns  BBINOJHEHBI MpU  nopfiepkke Poccuiickoro  ¢gonpa
(pyH/1TaMEeHTANTBbHBIX UCCIENOBaHUN U AIMUHKUCTpauuu JIuneykoii odsacTu (rpaHt
Nel19-44-480001 p_a).
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A.B. Ko3nos, M.A. bogsikmmna, E.A. Knoukos,
3.C. Kanunnuena, A.A. bepecnes, A.A. ®uposa

PI'bOY BO «Humkeropoackuii rocyiapCTBEHHBIN MEJarorn4eCKui
yHuBepcuteT umeHn KoseMbl MuHnHa

COAJEPXKAHUME HEOTEINNPOAYKTOB U TAXKEJIBIX METAJJIOB
B BOOJAX MAJIbBIX PEK I'OPOJA HU2KHEI'O HOBI'OPOJIA

B pabGore mnpencTaBieHbl NEpPBUYHBbIE PE3yJbTAThl MCCIENOBAHUSI 3KOJIOTMUYECKOIrO
COCTOsHMS MaJbIX pek ropopga Hwuxnero HoBropoga Ha OCHOBE OLEHKM KOHLEHTpPALMid
NPUOPUTETHBIX TSXKEJbIX METAVIOB U CYMMApHOIO cojiepKaHusi HepTenpoaykToB. bbuim
YCTAHOBJIEHBI TEHJEHLMHA TOBCEMECTHOIO HAIMYMSI IKOTOKCUKAHTOB B BOfIax BOJOTOKOB. [Ipu
3TOM B BECEHHUI MEPUOJ B OOJbIIEM KOJIUYECTBE BCTPEYAIUCh HE(PTENPOAYKThI, 2 B OCEHHEe
BpeMsl — TAKUE TSKEJbIe METAJIbl KaK LIMHK U KaJIMUIA.

KntoueBble crioBa: Majible peku Tropojia, TsKesble MeTalsibl, HEe(TenpoayKThl,
3arpsi3HEHUE BOJJOTOKOB.

B Hacrosee BpeMs npUpopHble OOBEKTHI IKOTOINA, OMOTAa U HACEJICHUE
TOPOJCKMX TEPPUTOPUI MWCHBITBIBAIOT CYLWIECTBEHHOE M  Pa3HOINIAHOBOE
TEXHOT€HHOE JIaBJIEHWE CO CTOPOHBI MPOMBILIJIEHHBIX NPEJNPUSTHIA, aBTOTPACC,
MECT pa3MELLIEHUs TBEPAbIX OTXO0B U cOpOCa CTOYHBIX BOJI OT KOMMYHAJILHOTO
ucnoJyib3oBanus. [Ipn 3TOM MHTEHCMBHOCTH HEOJIArONMONYYHOrO BO3JACHCTBUASA HA
KOMIIOHEHTbI OKPYXKAlOLIEN Cpefbl OT KMCTOYHMKOB TEXHOI€HE3a 3aBUCUT HE
TOJILKO OT TEPPUTOPUATILHOTO PACMOJOXKEHUSI MOCJEIHUX W WHTEHCUBHOCTHU
ypOaHU3almy, HO TAK>KE OT PACHOJIOXKEHUS CAMUX NMPUPOJHBIX OOBEKTOB.

N3BectHO [1], 4TO Manble peku, MPOTEKAKLIME MO TEPPUTOPUM TOPOJOB,
SIBJIIFOTCS OJIHUMU U3 HanOOJIEE 3HAYMMbBIX KOMIIOHEHTOB OKPY>KAIOLLEN Cpefibl Kak
B CpeI000pa3yIoLLIEM IUIaHe, POPMUPYS IKOJIOTMYECKUI KapKac ropojia U y4acTBYS
B (opmupoBaHMM  OWMONPOJYKTUBHOCTA W  MOBBILEHUM OMOpa3zHOOOpa3ust
JaHgmadTa, Tak U B IUIAHE OLEHKU 3KOJIOTMYECKOrO COCTOSIHUSI TEPPUTOPUM 32
CYET HAJIMYKS MOTEHIMATBHBIX UICTOYHUKOB 3arPSI3HEHMUS.

Hwxnuit Hosropop sBiisgeTcss OfHUM W3 KPYNHBIX MNPOMBILIJIEHHBIX
ropopioB Poccumn, B KOTOPOM MaccOBO pa3BUTa CETh aBTOMATUCTPAJEN, a TaKXKe
COCPENOTOYEHbI TPEANPUATUAS MAIUMHOCTPOUTEJILHOM, BOEHHOW, XUMHUYECKOWU,
HE(PTEeXMMUYECKON, epepadaThIBAIOUIEN U APYTUX OTPAcyeil MPOMBIILIEHHOCTH
[2, 3]. K coxaneHuto, B perMOHaJIbHOM 3KOJIOTMYECKOM MOHUTOPUHIE [aHHbIM
acCreKkTaM OTBOAUTCH KpailHE HEJOCTATOYHOE BHUMAHUE, 4YTO SIBJISIETCS
NEPBAYHBIM 3BEHOM B MEPONPUSITUSX PALMOHAIBHOIO NMPUPOAOINOJIb30BAHUS U
OXPpaHbl MECTHOW OKPY>Karollen cpefbl. B CBsI3u ¢ 3TUM NpoBefeHWE OLEHKU
COCTOSIHMSI KOMIIOHEHTOB 9KOTOMNA U, B YACTHOCTH, MAJIbIX PEK, IPOTEKAOIIMX 10
TEPPUTOPUSM PA3JIMYHOTO HA3HAYEHMS, SIBISETCS OfHUM W3 aAKTYaJbHbBIX
HANPAaBJICHUI UCCJIEJOBAHUN.
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OOBbeKTaMH MCCJIEIOBAHNS SIBUJIMCH BOJIbI MajlbIX PEK, MPOTEKAIOIUX B
yepre ropoga Hwuxnero Hosropoma — Paxma, Crapka, bop3oska, BberoHuia,
Jlesunka, Ilapama, PxaBka, Xanb3oBka, Yepnasa. [IpoOGbl Oblim OTOOpaHbI
NIBaXK/Ibl B OCEHHMII M BeCEHHMI nepuoabl (Hosi0pb 2018 r, anpenns 2019 1) ¢
OTKPBITBIX YYaCTKOB pycen pek B coorBercTBuM ¢ TpeboBanmsamu ['OCT P
51592-2000 «Bopa. O6ume TpedoBanusi K otoopy npoo» u 'OCT 17.1.5.05-85
«Oxpana mnpupopbl. ['mppoccepa. OOmme TpeOoBaHuss K OTOOpPY MpoO
MOBEPXHOCTHBIX M MOPCKHUX BOJI, JIbJIa U aTMOC(EPHBIX OCATKOB» .

B oOpa3suax onpepgensiiii CyMMapHOE COJEp>KaHue He(TeNnpoyKTOB
payopumerpruueckum MetogoMm Ha aHanuzatope PIIIOOPAT 02-4M, a takxke
cofiepkanue Tspkeabix metamioB (Zn, Cd, Pb u Cu) mMeToioM MHBEPCUOHHOM
BOJIbTaMriepoMeTpun Ha nosisiporpadgpe TA-Lab. Ananutuueckass 4acTb pabOThI
NpOBOAMJIACHE Ha Oajie DKOJIOrO-aHAIUTUYECKON Ja00paTOpMM MOHUTOPUHIA U
3alIUThl OKpYXKaroen cpefbl npu MUHMHCKOM yHuBepcuteTe. Ha pucynke 1
OTpaXkeHa BapuabesIbHOCTh COfiep>KaHusl HEeTENPOAYKTOB B BOIAX MaJsbIX peK
ropopa.
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Puc. 1. BapuaGenbHocTh cofiep>kanusi HepTeNMpoyKToOB B Bojlax BOoToKoB (2018-2019 rr.)

bbuto BBISBIEHO, YTO HEPTENPOAYKTHI BCTPEYAIOTCSI B  BOAOTOKAX
NOBCEMECTHO B 4YEpPTE TOpoja W B OOJBIIMHCTBE M3 HUX HAKOIUICHWE IAHHBIX
9KOTOKCHUKAHTOB AaKTUBHEE MPOSBISIIOCH B BECEHHWI NEPUOJ, MO IMOJOBUHE W3
KOTOPBIX MMPEBBIIAIO YCTAaHOBJIEHHbIE CAHWUTAPHO-3KOJ0ornyeckue Hopmsbl (0,3
mr/n). Bopbl u3 pek HaropHon uyactu ropopa (Paxma m Crapka) copepxxanu
MUHMMAJIbHOE KOJMYECTBO paccmaTpuBaeMbix 3arpssnureneit (0,16-0,18 mr/n), B
TO BpeMs Kak B BOJIaX U3 yCThbsl PxkaBku, oroOpaHHO# B BecHor 2019 r, Obu1o
BbISIBJIEHO MakcuMainbHoe npesbllienue 11K — B 27,5 pa3. [lanHbie Tabauupl 1
OTPaXKAaIOT COfEpXKaHWe LMHKAa M KaJMHs B Bofax MajblXx pek HukHero
Hosropopa. YcTaHOBIEHO, 4TO B LEJOM YPOBEHb KOHLEHTPALUMA JaHHBIX
TSKENbIX METAJUIOB B BOJAX PEK JIOCTATOYHO HU3KMIA, @ YaCTOTA BCTPEYAEMOCTH
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NPUCYTCTBUSI 3KOTOKCHMKAHTOB CTAaOWJIBHO BBIIE B BOJAaX, OTOOpPaHHBIX B
OCEHHUI NIEPUOI.

Copnep>kaHue LIMHKA U KaMUsl B BOJIax
MmaJsbix pek ropofa Huknero Hosropopa (2018-2019 rr.)

Taomuna 1

Pexa Husk (Zn), Mr/n Kapmuii (Cd), mr/n
2018 (ocenn) 2019 (BecHa) 2018 (ocenn) 2019 (BecHa)
Crapka’ 0,0000229 0 0,00029 0,123
Crapka 0,00064 0,000262 0,0000908 0
Paxma 0,0000000792 0 0 0
Paxma: 0,00000141 0 0 0
Brronuna! 0 0 0,0000926 0
Brronuna: 0 0 0 0
[Tapama: 0,00000299 0 0,000112 0
[Tapama: 0,000102 0 0,000501 0,0000218
Bopsoska 0,00115 0 0 0
Bopzoska: 0,00000145 0 0,0000329 0
JleBuHKA! 0 0 0,000255 0
JleBuHKa® 0 0 0,00000304 0
Yepuast 0 0 0,000326 0,0000195
YepHas 0 0 0 0
Xann30BKa' 0 0 0 0,00275
Xanb30BKa’ 0,0000000855 0 0 0,00572
PxaBka' 0,00397 0 0,00251 0
PxaBka: 0 0
INIK 1,0 0,001

[Mpumeuanue, 3necy u panee: IJIK — cormacuo I'H 2.1.5.1315-03 «IIpenenbHo gonmycTuMble KOHLEHTpPALMU
(ITOK) xumuyeckux BEUIECTB B BOJie BOJHBIX OOBEKTOB XO3SIICTBEHHO-NUTHEBOTO U KYJBTYPHO-OLITOBOTO
BojionoJb30Banusi»; I'H 2.1.5.2280-07 Hononnenns u n3menenns Ne 1 x I'H 2.1.5.1315-03; I'H 2.1.5.2307-07
«OpueHTupoBouHble fponyctumble ypoBHM (OJ1Y) XUMHUYECKMX BEIIECTB B BOAE BOAHBIX OOBEKTOB
XO3SMCTBEHHO-MMUTHEBOTO U KYJIbTYPHO-OBITOBOIO BOJONOJIb30BAHUSI». UeTHOE 4YMCIIO B HA3BaHUM pEeKU —
3HaUeHMe MoKa3aTessi Mo Mpobe, OTOOPaHHOI B T€YEHMM PEKH, HEYETHOE YKCJIO B HA3BaHUU PEKU — 3HAUYEHHE
1oKas3aTedsisi o Mpobe, OTOOPaHHOI B YCThE PEKM.

Copep:xaHne IMHKA, BBISIBIIEHHOE BBILIE MPEfiEsIa OOHAPY>KEHNS pUOopa B
COOTBETCTBUM C WCIOJB30BAaHHONM METOMKO B BECEHHEE BpEMsi, ObLIO
WJIEHTU(PULMPOBAHO TOJBKO B BOJAX OAHOM peku (TedyeHme CTapku), a B LIEJIOM
N0 TMOKA3aTeNI0 HU B OAHOM W3 INPOAHAIM3MPOBAHHBIX MpPOO HE OBbLIO
3a(p¥KCUPOBAHO MPEBBILIEHNE CAHUTAPHO-IKOJOrMYecKuXx HopM. HaumbGonbiime
KOHLEHTpaUUK UUHKA BbIsiBJIeHbI B TeueHue Crapku (0,64% ot [1IK) u B ycTbe
Pxasku (0,39% ot I1JJK). B Bomax oCTajlbHBIX PEK YPOBEHb COAEPXKaHUSA Zn
OKa3aJICs el HUXKE.

YPpoBeHb KOHUEHTpAUUI KaMUS 3a4aCTy0 (PUKCUPOBAJICS BbILIE YPOBHS
KOHLUEHTpAUUii 1MHKA, aHAJOTMYHbIM OOpa3oM oOKasajcsli BblllE B BOJaXx,
0oTOOpaHHbIX B OceHHee Bpems, rae pocturan 32,6% ot IIAK (p. UepHasi) u
50,1% or IIIK (p. Ilapama). MuHuManbHble 3HAYEHUS] MO COMECP>KAHUIO
aJieMeHTa (PUKCUpoBanuch B auana3zoHe KoHueHtpaumi ot [IK — 0,91-0,93%
(mo pekam Crapka ¥ BplOHMIA), a MPEBBILAIOIIME YCTAHOBIICHHBIE HOPMBI
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3HayeHUs ObUIM YCTAHOBJIEHbI B OCEHHee BpeMs B Bojax peku Pxaska (B 2,5
pa3za), a B BeceHHMiI nepuop — B Bojax peku Crapka (B 123 pasa) um pekm
Xanb30BKa (B 5,7 paza).

CopepkaHve CBMHLIA B BOJaxX MajbIX PeK, MOKa3aHHOE B Tabmuile 2, He
UMEJIO KaKUX-JTMO00 YETKMX TEHACHUMI, BCTPEYAIOCH MMPAKTUYECKU TTOBCEMECTHO
u B Bojgax peknm PxkaBka mpesbinnano HopMmy IIIIK B 1,83 pasa. Menp kak
9KOTOKCUKAHT (Tabj. 2) TakXke BCTpeYanachb B IOBEPXHOCTHBIX BOJIOTOKaXx
ropofia, HO Y>K€ 3HAUMTEJIbHO PEXKE M B MEHBIIMX KOHLEHTPALMSAX MO CPABHEHUIO
C OCTaJbHbIMU TSKEJIbIMUM MeTauiaMd. VIMENoch €IMHWYHOE MpEBBILICHUE
CaHUTapHO-3KoJIornyeckor HopMbl B Bofiax Crapku Ha 115%.

Tabmuma 2
Copnep>kaHue CBUHIA U ME/IA B BOJAX
MaJsbix pek ropoaa Huxunero Hosropopa (2018-2019 rr.)

Pexa Cauner (Pb), mr/n Menpb (Cu), mr/n
2018 (ocenn) 2019 (BecHa) 2018 (ocenn) 2019 (BecHa)
Crapka’ 0,00028 0,000107 0,396 0
Crapka 0,0000865 0 1,15 0
Paxma 0 0,00150 0 0
Paxma: 0 0 0 0
Brronuna 0,0000852 0 0 0
Brronuna: 0,000233 0 0 0
[Mapama’ 0,00000535 0,00359 0 0
[Tapama: 0,000267 0 0,0421 0,0000127
Bopsoska 0 0 0 0
Bopzoska: 0 0,00283 0 0
JleBunka: 0,000257 0 0 0,000488
JleBunka: 0,0000245 0,00138 0 0
Yephas 0,000327 0,0000156 0 0
Yepuasr 0 0,0000348 00116 0
Xaab30BKa! 0,00000106 0,00183 0 0
Xaab30BKa: 0,000418 0,000170 0 0,00142
PxaBka 0,0183 0,0000505 0 0
P:xaBka: 0 0,0000798 0
INIK 0,01 1,0

Takum oGpazom,

B pe3yJbTaTe TMPOBEACHUS WCCIEAOBAHUN ObUIN

YCTAHOBJICHbI TEH/ICHUMN HAJIMYMUS B BOJAX MAJbIX PEK, MPOTEKAKIIMX B YEpTe
Hwuxxnero HoBropopa, NpruOpUTETHBIX 3KOTOKCHUKAHTOB (TSIXKEJble METAaJlbl U
HedrenponykTel). [Ipy oTOM B BeceHHMiA nepuoj B OONBIIEM KOJIMYECTBE
BCTPEYAIUCh HE(PTENPOAYKThI, & B OCEHHEE BPEMSI — TAKUE TSKEJIbIE METAIIIbI
KaK IIUHK W KaJIMUMN.

147



JIureparypa

1. BapenoB A.I. Manble peku ropopa M IPUTOPOAHBIX TEPPUTOPHUI: 3KOJIOrO-
pPYCJIOBOM acHeKT W3yYeHUsl UM BOCCTaHOBJEHUs // Manble peku ropoja: mnpoOJeMbl U
nepcnektussl pa3sutusi. H.Hosropon: M3a-so HI'TIY um. K. Mununa, 2014. C. 24-33.

2. brikoB B.®., KoBannsckas N.JI. Manbie peku Husknero Hosropopa // Masnble peku
ropopga: npoonems! u nepcnektusbl pazsutus. H.Hosropon: M3p-so HI'TIY unMm. K. Mununa,
2014.C. 19-24.

3. He6onbckuit B.K., I'puropseBa W.JI., Komuccapos A.b. CoBpemenHas
FMAPOXMMUYECKAsl XapaKTepUCTHKA BOoXpaHmWIMLy BoskcKoro kackaga B NEpUOf, JIETHEN
MexxeHu // Dxonornyeckuit MoHuTopuHr. Yacte VIII. CoBpemeHHble Mpo6ieMbl MOHUTOPUHTA

npecHoBOAHbIX 3KocucteM. H. Hosropon: M3n-Bo Hukeropopackoro ynusepcutera, 2014. C.
61-76.

E.A. Kopookosa, H).P. Kamunosa, /I.®. Xacanosa, I1.A. Ky3smMun

PI'AOY BO «Enmabyxckuit uactutyT Kazanckoro
(pepepalIbHOTO yHUBEPCHUTETA»

COJIEPJKAHUE ACKOPBMHOBO¥ KM CJOTHI B XBOE EJIU
I'OJYBOM (PICEA PUNGENS), EJIN1 EBPOIIEMCKOM (PICEA ABIES),
COCHbBI OBBIKHOBEHHOI (PINUS SYLVESTRIS) B YCJIOBUSIX
T'OPOJICKO¥ CPEIBI

B paHHON cTaTbe NPENJIOXKEH CPAaBHUTENBHBIN aHAIA3 COAECP>XKaHUs ACKOPOMHOBOW
KHUCJIOTbI B XBOE€ €M roJiyOoii, €M €BpONEHCKOM M COCHbl OOBIKHOBEHHOM B YCJIOBUSX
ropopickoi cpepbl. OnpefeneHbl MakCUMajbHOE M MHUHMMAJbHOE 3HAY€HUE acKOpOMHOBOW
KHCJIOThI, COIEP>KALLENCS B XBOE UCCIIEJOBAHHBIX [IEPEBLEB.

KnroueBble croBa: ackOpOMHOBasi KUCIOTA, €JIb rosy0asi, €lb €BponeicKas, COCHa
0ObIKHOBEHHas1, TOPOJICKasi cpefa.

B Hacrosiee Bpemsi B ropojgax HaOJIIOa€TCA BbICOKAS aHTPOMNOrE€HHAs
HArpy3ka, CBsI3aHHasi, B MEPBYIO OYEPENb, C BbIOPOCAMU ABTOMOOWIIBHOTO
TPAHCIIOPTA W MPOMBILIEHHBIX Npeanpustuid. [Ipeobpaszyromas AesaTeqbHOCTD
YEJIOBEKA NMPUBOJUT K 3arpS3HEHUIO OKPYIKAIOLIEWA CPEfibl, & TAKXKE BIIASIET HE
TOJIbLKO Ha OpraHu3M YeJOBE€Ka, HO M Ha POCT U Pa3BUTUE PACTEHUN,
MPOU3PACTAIOLINX B TEXHOTEHHBIX YCJIOBUSX CPEJbI.

[Ip1 u3MeHeHnn COCTOSIHUSI OKPYIKAIOLIEN CPElbl B OPraHU3ME PacTECHUI
HAUMHAIOT MPOUCXOJUTH W3MEHEHUSs, HalpaBJIeHHblE Ha aJanTaluil0 K HOBBIM
YCJIOBUSIM TMPOM3pACTaHus. B alanTMBHBIX peaKUMSX YYacTBYIOT Pa3jIAYHbIE
MeTa0O0JUThI, B TOM YKCJIE aCKOPOMHOBASI KUCJIOTA, SIBJISIIOLLASICS MOKa3aTeseM
Onaronosny4usi Npou3pacTaHus pacTeHuu [7].

AcKOpOMHOBasA KUCJOTA ('Y-JIAKTOH -2,3-1€ruIpO-0.-T'YJIOHOBAsA KUCJIOTA) —
YHUKQJIbHOE COE[MHEHUE, OO0JaJarollee OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU
CBOICTBAMM W BBITNOJIHSIIOIIEE BA*KHYIO POJIb B NPOLECCAX pOCTa, LIBETEHUS,
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BEreTATUBHOW W  PENPONYKTUBHOW mudpdepeHumanmm, BOJHOM OOMEHE,
perynsuun (hepMEHTATUBHONM aKTUBHOCTH, CTUMYJISILIMKA PEakUyii MeTaboJm3ma,
CBSI3aHHBIX C OOMEHOM HYKJIEMHOBBIX KHUCJIOT U CUHTE30M O€jiKa, B 3alUTHBIX
MEXaHU3MaX PaCTUTEILHOTO Opranusma [8].

[Ipouecc HakomiIeHUs aCKOPOMHOBOM KUCJIOTHI B JIUCThIX PACTECHUIA
3aBUCUT OT MHOTMX (pakTOpoB. B MX 4KMCIO BXOAST BO3PaCTHbIE OCOOEHHOCTH
pactenusi, asa BereTauMd W SKOJOTMYECKHWE YCJOBUS NPOU3PACTAHUS
(OOECNIEYeHHOCTh ~ CBETOM, BOJIOM, MUHEPAJIbHBIMU W  OPraHUYECKUMHU
BenlecTBaMm) [6].

OpHrM  ©M3  BakHedMX (pakTOpOB, OMPENCISIOIIMM  COIEpXKaHue
ACKOPOMHOBOW KHUCJIOTBI B JIUCThSIX JPEBECHBIX PACTEHWM, SIBJISECTCA YCJIOBHS
npouspactanusi. Ha ocHOBe JMHAMUKKU COfEep>KaHUsl aCKOPOMHOBOW KHCJIOThI B
JIMCTBSIX PACTEHUM, MPOU3PACTAOLIMX B YCIOBUSAX TOPOJICKOM Cpefbl, MHOTUMU
VICCIIE[IOBATENIIMU  ObUIO BBISBJIEHO CJEAYyIOLIEE: y BUIOB, YCTOWYMBBIX K
TEXHOI€HHOMY BJIMSIHAIO, COJEPIKAHWE ACKOPOMHOBOM KHCIOTbI CHUXKAETCS
HE3HAYUTEJbHO, Y BHUJOB HEYCTOMYMBBIX (C OCIAOJEHHBIMUA MPOLIECCAMU) —
3HaYUTENBbHO. [l03TOMY NpOSIBJIEHME MOBBILICHUAS COJEP>KAaHUSI ACKOPOMHOBOM
KUCJIOTBl B JIUCTBSIX PACTEHUN TEXHOTCHHBIX HACAXK/JEHUN MOXKHO CUMTATh
ajlanrauyen K yCJlIOBUSM MPOU3PACTAHUS U UCTIOJIB30BATh B OMOMHAVKALMOHHBIX
mensix [1,3.4].

B cBsi3u ¢ 3TUM MBI IOCTAaBWIIX LEJb U3YUUTh COIEpPXKaHME aCKOPOUHOBO
KUCJIOTBI B JIMCTBAX PACTEHUHA B 3aBUCUMOCTA OT PAa3JUYHbIX YCJIOBUI
NPOU3paCTaHUS.

Pe3ynbTraTel uccienoBanusi. C UEIbI0 U3YUYEHUS] BIMSIHUS TOPOJICKUX
YCJIOBUM Ha COfiep>XKaHWe acCKOpPOMHOBOW KHCJOTbI B XBO€ €JId TOJyOou
(Piceapungens), enu eBponeickon (Piceaabies) wm COCHbl OOBIKHOBEHHOM
(Pinussylvestris) B centsiope 2019 ropga ObliM MpoOBeJEHbI UCCIEOBAHUS B T.
EnaOyra.

B npepenax ropojickoil 4epThl ObUIM 3aJI03KEHbI 2 MOJIEJIbHbIE TIIOLIAKN:
MarucTpaibHble HACAXJIEHUS BJOJb ABTOMOOWIIBHBIX JIOPOT U HACAXKJICHUS B
NapkoBOM 30HE. YPOBEHb 3arpsi3HEHUsI aTMOC(EpPHOro BO3[AyXa B 30HE
MarucTpaibHbIX HACAXK/EHUI TAKUMU TOKCUYHbIMU BellecTBaMu, Kak NO,, CO.u
popmansaernn, npesbiuaet 11K B 3-4 pa3a.

Ha kasxpoii mpoOHO II1omaiy ObLn ONpeesieHbl Mo 3 MOJIENIBHBIX EPEBa
YIOBJIETBOPUTELHOTO XU3HEHHOTO COCTOsHUS. C KaxXJI0ro MOJIEJBLHOTO JIepeBa
(co cpemHell M HMXKHEM 4YacTel KpPOHbI [PEBECHBIX PACTEHUI FOXKHOWM
9KCNO3ULMN) ObuUIM OTOOpaHbl MpOObI XBOM. VcciienoBanue npoBeny pa3oBO B
KOHIIE BET€TALUA B CEHTSAOPE.

CopepkaHre acKOPOMHOBOW KHMCJIOTBI ONPEEISIA  MOJOMETPUYECKUM
MeTooM [2]. Marematnueckyro 0OpabOTKY MOJYYEHHBIX JAHHBIX MPOBOAWIIN
NpY NOMOILY POrpaMMHOro odecnevyenus Statistica6.0.

[Tony4yeHHble pe3yJibTaThbl NPEACTABIEHbI HA PUCYHKE B BHUJE AUATPAMMBbI
(puc. 1). HccnepoBanue copep>kaHusi aCKOPOMHOBOW KHCJIOTbI B XBOE €U
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roJiyooy MoKa3ajio, YTO B HACAXKICHUSAX C MOBBILIEHHON TEXHOT€HHON HArpy3Komn
K KOHLy BEreTayuu COAECP>KAaHME AaCKOPOMHOBOW KHUCJIOTbl HMXKE, 4YE€M B
HACaKJACHNUAX 30HbI YCJIOBHOro KOHTpoJsi. Tak, copepxkanue AK B XxBoe enm
rory0oi, MpOU3paCTAIOLIEN B 30HE YCIOBHOIO KOHTPOJsl cocTasiusieT 204, 7 wmr,
YTO [IOCTOBEPHO TMpeBbILIAeT Ha 85,9 Mr aHaJIOrMYHbI NOKa3aTeab B
MarucTpaJibHbIX HacaxeHusx (118, 8 mr).
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Puc.1. Copep:xanue ackopOMHOBOI KUCJIOTBI B XBOE €J11 TOTy0O0¥, €J11 €BPONENCKOI,
COCHbI OOBIKHOBEHHOM .

Y enu eBpONENCKOM, NMPOU3PACTAOLEN B YCJIOBUAX TOPOACKOW Cpefbl,
TAKXKE OTMEYAJIOCh JJOCTOBEPHOE CHIXKEHUE cofepKanus AK, Mo cpaBHEHMIO C
30HOM YCJIOBHOIO KOHTPOJIS: B HACaXKACHUAX YCIOBHOTO KOHTPOJSI OHO
cocraBunio 210, 1 mr, a B MaructpanbHbix nocagkax — 1399 mr. Opnako, B
NPYTUX UCCIIEAOBAHMAX ObIJIO OTMEYEHO 3HAYMTEIILHOE YBEJINYEHNE COACP KAHUS
AK B XBO€ JaHHBIX PACTEHMI B YCJIOBUSIX 3arpsA3HEHMs] aTMOC(EPHOro BO3yXxa
[5].

[Ipu BoO3pacTaHWKM YPOBHSI AHTPOMOIEHHOIO 3arpsi3HEHUSI Y COCHBI
OOBIKHOBEHHON OTMEUYEHO JIOCTOBEPHOE YBEJIMUYEHUE COfIep>KaHUsi aCKOPOUHOBO
KUCJIOTbI, YTO SIBJSIETCS aJaNTUBHON peakuueill [JaHHOrO pacTeHusi K
MpOU3pacTaHul0 B ypOaHM3MPOBAHHOM cpefe. Tak, B  MaruCTpajbHbIX
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HACAKJICHUSIX COJIep>KaHue aCKOPOWMHOBOW KUCJIOTbI paBHO 168, 6 mr, a B
HACAX/ICHUSX CAHUTAPHO-3alIUTHBIX 30H — 108, 4 mr.

Takum oOpa3oM, B pe3yJibTaTe MCCJENOBaHUS ObUIO YCTAHOBIJIEHO, 4YTO
COJIEPKAHME ACKOPOMHOBOW KUCJIOTBI SIBJISIETCS BUAOCTIEIA(PUYHBIM IPU3HAKOM.
DTO NPOSABISETCA B CHUXKECHUNA COAECP>KAaHUSI ACKOPOMHOBOM KUCJIOTBI B XBOE €11
rojiyool M €M €BpOINENCKON, MpOM3paCTAIOUMX B 30HE MAaruCTPAIbHBIX
HACaKACHUNA. Y COCHbl OOBIKHOBEHHOWM B YCJIOBUSIX TEXHOIE€HHOW Harpy3Ku
NPOUCXOAUT, HA00OpOT, YBEJIMYEHUE [AHHOTO ToOKaszarejasa. B ycnoBusix
3arpsi3HEHUS y €J11 TOJIYyOOH U y €l €BPONENCKON MPOUCXOAUT ObICTPBIN PACXO[
ACKOpOMHOBOW KHUCJIOThI Ha CTPECC, 2 Y COCHbl OOBIKHOBEHHOW aCKOPOMHOBAS
KHUCJIOTa PAaCXOAYETCS B MEHBIUEH CTENEHU. JTO MOXHO CBA3aTb C TEM, YTO
JIAHHBIE BU/Ibl PACTEHUI OTHOCSITCS K Pa3HOMY pOfly .
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A.9. Kpynko
BopoHexxckuit rocyjapcTBEHHbIN YHUBEPCUTET

IMPOBJEMbBI 1 OCOBEHHOCTH YTUWIN3AIINN OTXO10B
B BOPOHEXCKOU OBJACTHA

PaccmaTpuBarorcst  (pakTopbl, MpoOJEeMbl M OCHOBHbIE HAINpaBJICHUSl YTUIM3ALUU
oTX0f0B B BopoHexckoit oOnacTu. AKUEHTUpPYETCS BHMMaHME€ Ha HEOOXOJUMOCTH
NOBBILIEHNS YPOBHS YTUIM3ALMHU, YTy YLLIEHUS] 9KOJIOTMYECKON CUTYauuy pEruoHa.

KiroueBble cioBa:  orxoabl, BopoHexckasd o007acTb, TOJWIOH, YTUJIA3AUMS,
nepepadoTka.

BopoHexckas 0061acTh SBASETCS OHOW U3 KPYMHEWIIEA [0 HACEJCHUIO
(2,328 muH. yen. B 2019 r.), Teppuropuu (52,2 thic. kM) u BPII (8652 mupn.
py6. B 2017 r.) B HPO. BopoHexckasa 00JlacTb pacnosara€T OTHOCUTEJBHO
kompoptHbiMu  (aiist P®D)  ycrnoBusimu  [id NPOXKMBAHWS — JIIOAEN, UX
XO3SIMCTBEHHOW [IeITEIbHOCTM U OThabixa. CoBpemMeHHasi HeOmaronpusiTHas
3KOJIOTMYECKAsl CUTyalUs yCYryOJsieTCs HE TOJBKO 3a CYET MOCTOSIHHO POCTa
OTXOJIOB, MX HAKOIUICHHWsS, HO M3 32 CJa0Oro mNOTEHUMAaJa BOCCTAHOBJICHMS
npupoppl. Pernon 3annmaet roxknyto yactb PO u LlenrpanbHo-YepHo3zemHOro
paitona. [ng  Hero - XapakTepHbl  HM3KME  Jiecuctoctb  (92%) n
BOjIoo0ecneuyeHHOCTh (76 MM BOJHOro cTokKa B roj). IToBepXHOCTHbIE BOJibI
3aHUMAIOT 2% TEpPpPUTOPUU, CPETHErOIOBOM CTOK cocTaBisieT 3,65 KyO. KM,
BofiHbIe pecypchbl 0,86 kKy0. kM uinn 369 ky0. m Ha 1 yen. DTy mokazaTtenau
XapakTepU3yT HEBBICOKUI YPOBEHb CAMOBOCCTAHOBJIEHUSI MPUPOJHON Cpefbl
obnacT, 4YTO O0O0yCJaBIMBaeT OCTPYKD  HEOOXOAMMOCTh  OOpLObI €
3arpsi3HEHUSIMKA, B TOM UHUCJIe ¢ 00€3BpeXUBAaHUEM U YTWiIM3alueinl oTxofoB. B
CTPYKTYpE OTpacjei MPOU3BOICTBEHHON cdephl nepBoe Mecto 3annmaeT AIIK.
Ha cenbckoe X034icTBO 1 00padaThIBAIOIIYIO MPOMBIIIEHHOCTh TPUXOUTCS 110
14,6% BPII pervona. [lumeBas npoMbIIUIEHHOCTh 3aHMMAET MEPBOE MECTO B
CTPYKType 00padaTbiBatoliell MPOMbILITIEHHOCTU — 47,7% , HA MAIIMHOCTPOEHUE
npuxogutcs 21,7%, Ha XUMUYECKYI0 TMPOMBIIIEHHOCTb — 14,2% npopgyKuuu.
HecmoTpss Ha TO, 4TO OTXOfbl 0Opa3yrwTcs npu JjesTeabHocTH 4311
opranmzauuii (2018 r.), 6onee 90% OTXO0B MPOU3BOAISIT BCETO JIMIb [IECATKOB
KpynHeummx npeanpustiii. OCOOeHHYIO poJib B MPOU3BOJICTBE OTXOJOB UIPAET
AIIK. B pernone Obino mpoussefeHo 3a 2018 rop 820,1 Thic. TOHH caxapa
CBEKJIOBUYHOrO, 717,1 ThIC. pacTurenbHoro macia. Kaxpas u3 atux orpaciei
co3/1aeT OOJIbIIOE KOJUYECTBO OTXOAOB. Tak, /i1 mojiyyeHus 1 TOHHBI caxapa
TpebyeTcst mouTu 6 TOHH caxapHoi cBeKJbl. CpeHuil pazmep npeanpustui (4,4
THIC. CaXapHON CBEKJIbI B TOJ]) JIEJIa€T BIIOJHE PEHTA0EIbHbIM NEepepadoOTKy
oTx0f0B. IMeHHO caxapHble 3aBojibl, a Takxke OAO «Munyno6penusi» u OO0
Crieuxo3 «BUIIHEBCKUIT» MPOU3BOJST HAMOOJIbIIIEE KOTUYECTBO OTXO/OB.
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HanOonee kpynHble npenpusiThsi N0 NPOU3BOJICTBY PACTUTEIBHOIO MacJiia
(3a uckmouennem bynre-CHI') nucioumpoBaHbl B pallOHHBIX LEeHTpax: 15
3aBOf10B. Kpome Toro, (pyHKIMOHUPYIOT MHOTO MAJIBIX W CPEHUX MPEANPUSITUN,
KOTOPBIM CJIOKHO YTWIM3MPOBATh OTXOAbI nmpou3BojcTBa. B neaom Ha AIIK
npuxogurca Oonpwie 80% OTXOAOB pErvoHa, B TOM 4YHUCJIE Ha TNMILEBYIO
npoMbllIIeHHOCTs  53,.3%, Ha cenbckoe Xxo3sicTBO  26,8%. Iloatomy
COKpaleHUE MPOU3BOJCTBA HEKOTOPBIX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYpP U
mauesorn npopgykumy 3a 2017-2018 rr. oOycioBWIO M CHUXKEHHE OObema
OTXO/IOB B LEeJoM 1o peruoHy. (OcoOEHHO COKpaTUJIOCh MPOU3BOJICTBO
pactuTesibHOro Macia: ¢ 874,3 Toic. ToHH B 2016 1. o 754 ,4 Thic. TOHH B 2017 1.
u 717,1 Teic. ToHH B 2018 ropy. [louTn Bce 3TM OTXOABLI OTHOCATCS K V KJaccy
omacHoctiu u IV kmaccy omacHoctu. B uenom B Boponexckoin o6nactu
npeobusafatoT oTxofel V kiacca — 78% wunu 6,34 MiH. TOHH, oTxopbl IV kiacc
cocTaBysitoT 1,31 MiH. ToHH nmu 16% , Ha I knacc npuxoautcs 451 ,4 Thic. TOHH
oTxonoB (6%), MuHUMaIbHbIMK sBIISIIOTCS oTXxopbl II kmacca (152,1 TonH) u 1
kinacca 89,6 TOHH. OTHOCUTENTBLHO KpPYMHOE NPOU3BOACTBO KOMIIBIOTEPOB,
3NIEKTPOHHBLIX W ontuueckux wuzpenauit (34,7 mapp. py6. wim 8,9% ob0bema
obpabaTeiBatoeit npombiiuieHHocTM B 2017 r1.) co3paer 485,9 ThIC. TOHH
otxof0B umm 6,0% ot obiero oobeMa orxoaoB (8,105 miH. Tonn B 2016 1.). B
2017 r. m 2018 r. o6BeM oTx0onoB cHu3aJICI —/496,4 Thic. ToHH U 7579,7 ThIC.
ToHH. B Boponexkckoit o06jacTu mpou3BOAUTCS eKeropHo 1,2-1,5 Teic. BUOB
Pa3HOOOpAa3HbIX OTXOJIOB, HO OCHOBHbIE 36 BUJIOB OTXOJOB COCTABJISIET CBBIIIE
9/10 Bcex otxopoB. K III kjaccy OTHOCATCS MHOTHME BW/bI OTXOJIOB B
MPOU3BOJICTBE XMMHUUYECKUX BEIIECTB U XUMUYECKUX MPOAYKTOB — 261,1 ThIC.
TOHH UM 3,3% Bcex 0TX0f0B. OTXO/IbI NEPBOro KJiiacca OMAaCHOCTU 00pa3yroTCs
qumb B Tpex mnpombiuieHHbIX MO: T'O Boponex u HoBoBopoHex,
PoccoiianckoM MP. OHu oOTnpaBisitoTcs Jjisi 00€3BpeKMBaHUSI 3a Tpefesibl
obnactu (permonbl LIPO u YabsHoBckasi o6iacth). IlepepaboTka OTXOMOB
BTOPOro KJjacca B 00JIacTM B MOCJEAHUE TOflbl 3aMEeTHO BbIpociyia. Hampumep,
YTUIU3aUUI0 OTPAa0OTAaHHBIX AKKYMYJSITOPHbIX OaTapeil npousBoguT OOO
«IIpomakonorusi», HedremmamoB - OO0 «BopouexIKOIIpom», OOO
«HoBartop», orpa6oTannbix Macen - OO0 «Crpoiinoaumep» , MOKPBIIEK U IIUH
- 00O «CrpoitaktB», B nepcnektue OOO «3kopecypc, Takxke Apyrue
OpenpusAThs C TMOJYyYEHWEM TOTOBOW MPOAYKUMM WM LEHHOrO Chipbsi. B
HacTosiliee BpeMsl Oousbllasi 4YacTb YTUIU3UPYEMbIX OTXOJOB OTHOCATCS K
TPETbEMY M YETBEPTOMY KJjaccaM ONAaCHOCTU. /ISl MOBBILIEHWS] CTENEHU
YTUIW3aUUMU  OTXOJOB YETBEPTOrO KJjlacca HY>KHO B OO0JaCTU YBEJIUYUTH
nepepaboTKy MIAaCTUKA, MOJUITAJICHA U MOJUIPONUIICHA U PYTUX MOJUMEPHBIX
matepuanoB. B aroil cdepe dynkumonupyror mumb OO0 «PocOkollnact»,
00O «[unamup». 3a mocnegHue rofibl YpoBeHb NEPEPabOTKU OTXOJOB 3aMETHO
BBIPOC, TaKXe KakKk W 4YWCJIO OpraHu3aluii, WMEIUUX JIMIEH3UUW Ha
OCYILIECTBIICHUAE [IESITEJIbHOCTU MO OOpaIlEHUIO C OTXOJlaMU KJIaCCOB HUXKeE
nsitoro (cebiie 300 equnui, B 2018 r.), cM. Tabnuily.
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OcHOBHbIE NIOKA3ATEeNU, XapaKTEPU3YIOLKE BO3JCICTBUE XO3SIICTBEHHON [ESITEILHOCTU Ha
okpyxatoliyto cpeny. [CocraBneHa no 2-4]

2012 2013 2014 2015 2016 2017 2018
3a60p BObI, MIIH KY0. M 451,1 4176 |427,214299 (4364 | 4124 | 405,5
C6poC CTOUHBIX BOJ| — BCEFO, MIIH. KY6. M 2609 | 256,5 |264,2|248,3|250,7|2603 | 254,7
B TOM UMCJIE 3arPSI3HEHHbIX 131,1 | 128,6 1219 117,1 | 121,6 | 119,2 | 118.2
BLIGPOC 3arps3HSIONIUX BEMIECTB, ThIC. TOHH 78,7 75,8 679 (692 72,7 |76,5 1035
Y I0BIIEHO BpefHBIX BELIECTB, ThIC. TOHH 48,6 532 (843 | 890 |87.8 | 1066 | 141.8
13 HUX VCTIONb30BAHO (YTHIM3UPOBAHO) 12,1 173 139 | 224 | 599 | 664 |111.6
B % K yTIOBJIEHHbIM 24 8 324 16,5 | 252 | 682 | 623 | 78,7
O6bEeM OTXOIO0B, MIIH. TOHH 54 52 5,8 6,8 8,1 7.5 7.6
Jonst 06e3BpesKeHHbIX OTXONOB, B % 55,2 60,5 610 | 659 | 679 - -

[Ipy 3TOM HEOOXOAMMO 3HAYUTENBHO YBEJIWYUTH MOIIHOCTH 1O
nepepaboTKe MOJMMEPOB, OyMaru, CTEKJa Ha OCHOBE Ppas3fielIbHOro cbopa
Mycopa. HecMOTpst Ha NO3UTHBHYIO IMHAMUKY OTPACIIN, 3KOJIOITMYECKAE PUCKU U
npobdnembl B Boponexckonn o6mactu  HapactaroT. Pactynmii  o0bem
HAKOIUIEHHBIX OTXOMIOB Ha (pOHE Aerpafjaly NOYB, 3arPsI3HEHUS] BO3/1yXa U BOJIbI
(o0BeM Ccynb(}aToB, XJIOPUOB, a30Ta AMMOHHUITHOIO, HUTPATOB, XKUPOB, MACEJ,
docdopa B cocTaBe CTOYHBIX BOJ] M BBIOPOCHI JMOKCHU/IA CEPbI,  OKCHJIOB a30Ta,
YIJIEBOJIOPO/IOB B MOCJEHKE TPU T'Ofia 3AMETHO BBLIPOCIN) YXY/IIAET COCTOSHUE
NPUPOHOW  Cpelbl M SKOJIOrMYECKYl  Oe3omacHOCTh  HaceneHus. He
yNopsiIoYeHbl U MOYTH HE OPraHUW30BaHbl B FOPOJICKOW MECTHOCTU Pa3eIbHbII
cOop Mycopa, a B CeJIbCKOM MECTHOCTH CJIa00 pa3BUThI COOpP OBITOBBIX U APYTUX
OTXOJI0B. 3HAUMTENbHASL YaCTh TBEPAbIX KOMMYHAIBHbIX OTX0A0B (TKO) - 248
ThIC. TOHH B 2018 r., XpaHsiTcsi 6€3 COPTUPOBKM HA CBAJKAX WM NOJIATOHAX,
KoTopble 3aHumMaroT 785 ra 3emenb. B 2017 rogy B pervione HacuuTbiBajioch 407
CBAJIOK (23 HecaHKUMOHWMPOBaHHble CBaIKK) U 17 momuronoB TKO. Opuum u3
NEPBOOYEPEHbIX  HAMPABJIEHUN ONTMMHU3AUMU JIESITEIBHOCTH B  00JIaCTH
oOpaleHnsi OTXOJOB SBISIETCS Pa3BUTHE CJIA0OM NMOKa MH(PPACTPYKTYpPhI MO
pa3genbHOMy cOOpy Mycopa M 3aKpbITME MHOTHX CBAJIOK 3a CYET PACIIMPEHUS
CUCTEMbl COBPEMEHHbBIX MOJMIOHOB C MYCOPOCOPTUPOBOYHBIMU KOMILIEKCAMU
(MCK). Ha Tex nosmroHax, rjae (pyHKIMOHMPYIOT MYCOPOCOPTUPOBOYHBIE
KOMIUIEKChI, KOJIMYECTBO OTXOJIOB, MOJJIEXKAUIUX 3aXOPOHEHUIO CHUXKAETCS, TaK
Kak 710 26% TKO otnpasnsiercss Ha nepepabotTky. C 2018 r. psin omacHbIX MO
KOMIIOHEHTAM OTXOJIOB Ha OTKPLIThIX CBaJIKaXx U TOJUTOHOB XPAHUTH
3anpewieHo. B Boponexckoin ob6nactu B 2018 r. ObuIM  CO3JaHBI TpHU
MYyCOPOCOPTUPOBOYHBIX KoMIUlekca - B bopucornebckom ['O  (oO0bem
coptupoBku 50 TbIic. TOHH), B IlaBmoBckom MP (25 TbIC. TOHH), B
Poccoiranckom MP (70 ThICc. TOHH), niiaHupyeTcs co3fanue emie 16 MCK [2].

BaxHbIM HanpaBieHueM CHUXKEHUSI 00beMa OTXOJIOB SIBJISIETCSI pa3BUTHE B
PETrMOHE COBPEMEHHBIX «3€JIEHbIX» TE€XHOJIOTMA. BOPOHEXKCKUIT MIMHHBINA 3aBOJ
komnaHuu «Pirelli» B 6,3 paza CHU3UJ sHEpro3arpaThbl Ha MPOU3BOJCTBO U MOYTH

154



NOJIHOCTBIO TiepepadaTbiBaeT OoTXoabl (o 97%). Ha ueMeHTHOM 3aBojie B .
[TopropeHckuii sHEproeMKocTh cHUxkeHa B 1,6 pa3za, B 2,5 pasa CHU3WIOCH
3arpsi3HEHHE TNPUPOHON cpefpl. B BopoHekckoit obnacTu mepexopi Ha ras
OOJIBILIMHCTBA KOTEJbHBIX U MofiepHu3auus ropojackux TOL [TAO «Ksagpa» u
AO «I'TOHepro» no3BoJauiaM BO MHOTO pa3 CHU3UTH 00beM oTxopmos. B 2017
rOfly B PETMOHE ObUIO 3aBE3€HO JMIIb 132 ThIC. TOHH YIJIS.

OCOOEHHO aKTyaJIbHbIM SIBJISIETCS YTWIM3aUusl HABO3a W MOMETa Ha
KPYINHBIX MWBOTHOBOJUYECKUX KOMIUIEKCaX (MPOU3BOJACTBO Msica B OOJacTv 3a
nocJieflHie TpU Trofa BbIpociaa mouyth B 1,5 pasza). MHorue KoOMIUIEKChI
cOpachIBAIOT HABO3 B TNIYOOKME SIMbl. DTO 3arpsi3HSIET TPYHTOBBIE BOJIbI, CUIILHO
yXYAWAeT yciaoBus >ku3HM Hacenenus. Papg npepnmpusatuin OOO Cneuxos
«BumneBckuit», OAO «MAMAK»  JluckuHckoro pailoHa U Apyrue
00€3BpPEKMBAIOT HABO3 U KYPUHBII MOMET, UCTIOJB3YIOT UX KAK OpPraHu4ecKue
yloOpeHrst il BHeceHMsi B mouBy. HaubOonee 3dekTuBHbIM CrocoOoM
yTUIW3aUUU  BCEX  BUJIOB  OTXOJOB  JKMBOTHOBOJCTBA  SIBJSIETCS  UX
BBICOKOTEMIIEpATypHasi nepepadboTKa, YTO MO3BOJISIET MOJYYUTh KaUeCTBEHHbIE
yI0OpeHrsT W TOIUIMBO WJIM JlaXke 3JEeKTpoaHepruio (kKak B bearopopckoi
obnactn). IIpobGneMoii  gBJSIETCS  HEAOCTATOYHAsT  MepepadoTKa  JIy3ru
NOJICOJIHEYHUKA Ha TOIUIMBO.

DUHAHCOBO-9KOHOMMYECKAs  MOJUTHKA  ceryac  o0si3aHa  MMETh
3KOJIOTUYecKue MnpuoputeTbl. B Hacrosiee Bpemsi pacxofbl OroakeTra
Boponesckoil 06macTu Ha npupojiHyto cgepy cocrasisieT okosno 0,1% [1]. dns
NOBBILLIEHUSI KAayeCcTBa YTWIM3alMd W XPaHEHUs OTXOMIOB HEOOXOAUMO
3HAYUTEINILHO MOBBICUTh (PMHAHCUPOBAHUE OTPACIIU, B 3TOM CJIy4ae MOXKHO OyfieT
NO3BOJIUTh CHU3UTHh KOJUYECTBO OTXOMIOB U YJYYIIUTh 3KOJOTMYECKYIO
CUTYalUIO PETMOHA.
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C.A. Jlennes, T.B. Kopoaesa, A.B. lllapanoBa, 1.H. Cemenkon

MockoBcKkMii rocyapCcTBEHHbIN YHUBepcuTeT uM. M.B. JIoMoHOCOBa,
reorpaduyeckuil paKkyJIbTeT

TEXHOT'EHHOE BO3JEVICTBUE KEPOCUH-COJIEPKAIINX
CTYINEHEN PAKET-HOCI/ITUEJIEIZ HA PACTUTEJIBHBIV IOKPOB
ITYCTBIHHOU 30HbI KA3AXCTAHA

OxapakTepu30BaHO BO3/IEVCTBME HA TTOYBEHHO-PACTUTENbHBINA MOKPOB, OKA3bIBAEMOE B
pafioHax majieHus NepBoi CTyneHu pakeTbl-HocuTedsi «Coro3». Ha ydacTkax mecTt najeHus
dopmupyeTcsi  pyjepaiibHas ~ WIA  JEPHOBUHHO-3J1aKOBasi ~ PACTUTENbHOCTb,  CPOK
BOCCTAHOBJICHUSI Pa3HbIX TUIIOB COOOILECTB B PA3JIMYHBIX YCJIOBUSX MOXET COCTABJSITH OT 5
no 20 u 6onee neT.

KiroueBble  cnoBa:  KEpOCUH, 3arpsA3HEHME, PaKETHO-KOCMUYECKasi TEXHHUKA,
TEXHOT€HHOE BO3JIECTBUE, MyCTbIHU, NOJIYYCTbIHU, PACTUTEIBHOCTL, CAMOBOCCTAHOBJICHHUE,
AEeMyTaLWsl.

OpnHMM U3 MCTOYHMKOB TEXHOTEHHOI'O BO3JEVICTBUS HA CTEMU U MyCTbIHU
HenTtpansHoro u I0xHoro Kazaxcrana, oka3plBaeMOro Ha MpOTSKEHUU Oosiee
yeMm 50 Jiet, sIBJIsSIETCSI pAKETHO-KOCMUYECKasi TEXHUKA BCJIEJICTBUE peau3aluu
COBETCKOW M, MO3JHEE, POCCUMCKON KOCMMYECKOM MPOrpammbl C KOCMOJPOMA
«baiikonyp». OCHOBHbIM KMCTOYHMKOM BO3[CHCTBUS 3[IECH SIBJSIFOTCS MEPBbIE
crynenn paket-Hocurenenn (PH) cepum «Coro3» u «IIporon». IIpu wmwrratHoin
akcrutyatauuu PH nepBas cTyneHb oThensieTcss OT OCHOBHOW KOHCTPYKLIMUA M
NpU3EMIISIETCST B NPEAEax OTBEAEHHBIX [II1 OTOW LEJIM TEePPUTOPUI,
Ha3blBa€MbIX  paioHamu  majgeHusi.  [IpusemiieHne  mepBOMl  CTyINEHU
COMPOBOK/IAETCS MHTEHCUBHBIM KOMIUIEKCHBIM BO3JIEICTBUEM Ha MPUPOJIHbIE
COOOLIECTBA, B KOTOPOM MO>KHO BbIJIEJTUTD:

- MEXaHUYECKOE BO3JICVICTBUE, BbI3bIBAEMOE Y/IAPOM CTYINEHU O 3eMJII0 U
pa3dpocoM (pparMeHTOB (MEPBUYHOE BO3JIEUCTBUE), @ TAKXKE TEXHOJOTMYECKUMU
padoTamu MO 3BaKyalyy OCTATKOB CTYNEHU (BTOPUYHOE BO3JEHCTBUE);

- XMMHUYECKOE BO3JICHICTBUE, OKa3bIBAEMOE OCTATKAMKM KOMIIOHEHTOB
paketHoro TommmBa (KPT) wm [pyrumMuM TEXHOJIOTMYECKUMU SKUJKOCTSIMU,
COIEpKalMMUCS] B KOHCTPYKIWU CTYIEHU;

- TEPMUYECKOE U MUPOrEHHOE BO3JEHCTBUE, OKA3bIBAEMOE Pa30rPeThbIMU
YacTsIMM KOHCTPYKUMU CTYNEHU, B3PbIBOM WM Bo3ropanvemM octatkoB KPT u
CHOCOOHOE MPUBECTU K BOBHUKHOBEHHIO KPYIHbBIX MOXKAPOB.

HecMoTpst Ha TO, 4TO, COIJIaCHO MCCJIEOBAHUSIM, HauboJjee OOMpPHBIE
MJIOLIA/IM TEXHOTEHHbIX HApYILIEHWI HAa Y4YacTKax MECT MNaJIeHUsl CBS3aHbl C
nuporeHHbiM Bo3zfieiicTBueM (Koroleva et al., 2018), BHUMaHUe OOLIECTBEHHOCTH
B MEpPBYIO ouepelib OOpalieHO Ha BO3MOXHbBIE TMOCHEACTBUS XUMUYECKOTO
3arpsi3HEHUs 9KOCUCTEM KOMIIOHEHTAMU TOIIMBA.
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He B mocnepgHioro odepenp 3TO CBA3AHO C TeM, 4yTo B 1990-e ropawl u
no3fHee 3a cyuet cnekynasaTuBHbIX crateir B CMU (https://www .novayagazeta.ru/
articles/2015/06/17/64564-posmertnoe-more-saygi;;http://vestigator.info/forum/
index.php?topic=394.0,  http://www.ecoethics.ru/old/b80/21.html wu  pp.)
CcPOPMUPOBAJICSI CTEPEOTUN O TEPPUTOPUSX PAVOHOB NAJICHHUS KaK O 30HAX
3Kosiornyeckoro oencteusd. Kak nmpaBuio, ICTOYHMKOM HauOOJIbILIEH OMAaCHOCTH
npu otoM paccmarpuBaroT PH cemeiictBa «IIpoTon», pgBUrarenn KOTOPBIX
UCMOJIb3YIOT TOIUIMBHYKO MNapy «HECUMMETPUYHbIA TUIPA3UH — TETPAOKCU/]
azota» (HIMI' — AT) — BemjecTBa, oTHOocuMbIe K 1 M 2 KjaccaM ONAaCHOCTU
(DKOJIOrnYeCKil MOHUTOPUHT. .., 2011).

PH cemeiictBa «Coro3», IBUraTesii KOTOPbIX pabOTalOT HAa TOMJIMBHOW
nape «KepOCHH-KUJIKUI KHUCIOpPOf», C OJHOM CTOPOHBI, CHPaBEJIMBO
paccMaTpuBalOT KaK MPEJICTABJISIONIME MEHBIIYI0 Yrpo3y [Jisi 4elioBeKa
Besencteue Menblen onacHoctd ux KPT. C gpyroit cTopossl, B Haile Bpemsi
nycku faHHbiXx PH oCylecTBIsIFOTCS B HECKOJIBKO pa3 vallle pyrux (K npuMepy,
3a 2016-2018 rr. ¢ kocMmosipoMa «baiikoHyp» BbInoJHeHO 8 nyckoB PH
«ITpoTon-M» u 23 nmycka PH cemeiictBa «Coto3»). Kpome Toro, neppasi CTyrneHb
PH «Cowo3» pazgensercs Ha 4 OOKOBbIX OJI0OKa, KaXblii M3 KOTOPbIX
hopmupyeT OTHENbHBIA YYaCTOK TEXHOTeHHOro Bo3jeicTBus. HemanoBaxkeH u
TOT (pakT, 4yto, B otiimure oT HIAMI" u AT, npuMeHsieMbIX TOJbLKO B PAKETHOM
TEXHUKE, 3arps3HeHUe 9JKOCUCTEM JIETKMMU W  CPeJHUMU  (PpakKuUsIMU
VIJIEBOIOPOAIOB (B T.4. KEPOCUHOM) XapakKTepHO i OOJBIIOr0 4Yucia
NPOMBIIIIEHHBIX OOBEKTOB MO BCEMY MUPY: aspoApoMoB, ckianoB ['CM,
aBTO3anpaBoyHbIX cTaHuuit u T.J. (Borowiec et al., 2008; Korotkevych et al.,
2011), 4TO MO3BOJIIET CUATATH IAHHYIO MPOOJIEMY HE MEHEe aKTYyaJIbHON, YeM
BO3MOXKHOe 3arpsizHenue HIIMI™ u AT.

B pe3ynbTare giuMTeNbHON SKCIIyaTauuM B pailOHaxX MNaJIeHUs MEPBbIX
cryneneit PH  «Cors3», pacnojiokeHHbIX B  YJIbITAYCKOM  pailoHe
Kaparangunckoi o6mactu, copMUPOBAIOCH 0OJIBIIOE KOJUYECTBO TEXHOTCHHO
TpaHC(OPMUPOBAHHBIX y4acTKOB. [ToMumMo nmyckoB PH u cOnMpsKEHHBIX ¢ HUMU
paboT, MCTOYHMKAMU AHTPOIMOTEHHOTO  BO3JIEWCTBUSl  3[IECh  SIBJISIFOTCS
NEePUOIMYECKUE MOKAPbI U BbINAC CKOTA HA OT/IEJbHBIX YYaCTKaX.

Tepputopusi pafiloHa NajieHus] PaclojiOXKEeHa Ha FOro-3amaHbIX OTporax
Kazaxckoro MejaKocomoyHMKa W OTHOCUTCS K TMOJ30HE CEBEPHBIX MYCTbIHb
(Takke Ha3bIBa€MbIX B  Pa3HbIX MCTOYHMKAX MOJYNYCTHIHSMU  WJIH
OCTENHEHHBIMU NMYCTbIHAMU; BoTanudeckas reorpacus..., 2003). Haubonbmmm
pacnpoCTpaHEHUEM B NPEfiesiax BOIOPa3/ie/IbHbIX MPOCTPAHCTB pailoHa 00JaJat0T
noJsibIHHbIE (Artemisia terrae-albae, A. pauciflora w A. semiarida) u, B MEHbLIEN
CTENeHW, MHOTOJIETHECOJISIHKOBbIE cooOuuecTBa (Salsola arbusculiformis). Ins
0oJiee 3aCOJIEHHBIX YYACTKOB XapaKTEPHbI TaJO(MUTHBIE MOJYKYCTAPHUYKU M
KycTapHuuku (Anabasis salsa, Nanophyton erinaceum, Atriplex cana).
AHTpPOINOre€HHO HapylUI€HHblE TeppuTOopuu (TMoxapuuja, nacTouiia u Jp.)
XapaKkTEepU3yrTCs NMpeobJialaHieM JIEPHOBUHHO-371aKoBoW (Stipa sateptana, S.
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lessingiana, Agropyron desertorum) W PpyAEpPANBHONW  PaCTUTEIBHOCTH
(Ceratocarpus arenarius, Climacoptera spp., Atriplex spp. u pjp.). B
NOAABJISAIOIIEM OOJIBIUMHCTBE CIIYy4YacB MajicHHEe OOKOBBIX OJIOKOB MEPBOMN
CTYINEHU NPUXOANTCS HA YKA3aHHbIE TUIbI (PUTOLEHO30B.

XVAMWYECKOE BO3JICVICTBME HA y4YacTKax MECT MajieHus OJIOKOB MEPBOMN
crynean PH «Coro3» perucrpupyercs, Kak TMpaBWiIO, JIOKAJIbHO BBUY
HeOONbINX 00BEMOB ocTaTouHbIX KPT M TexHoJormyeckux >KHUAKOCTEN B
CTYNIEHM HAa MOMEHT mnpusemieHusi. CpefHsisa Iomaab 30Hbl PErMCTPUPYEMOIO
MO0 BU3YAJbHbIM NPU3HAKAM XMMHMYECKOrO BO3JIEWCTBUS (MO faHHbIM 3a 2014-
2019 rr.) pnst ogHoro GJIoKa CTyneHu cocTtapiaseT 8,7 M (T.e. okoJio 34,8 M [Ayist
ofgHoro mycka). I[IposmBbel OCTaTKOB KepOCWHA, MPUYPOYEHHBIE B OCHOBHOM K
0akaM TOpIOYEro U  [IBUTATEJbHbIM  YCTAaHOBKAM  CTYNEHU, HEPEJKO
BOCIUTAMEHSIFOTCS, YTO YMEHBIIAET KOJMYECTBO MOCTYMAIINX YIJIEBOJOPOJOB B
NOYBY BCJEACTBAE WX CropaHums. TeM He MeEHee, CpefHee TOCTYIJIEHUE
YyIJIEBOJOPOAIOB B TMOYBY Ha MecTax najeHus cocrasiasger 720 wMr/kr, a
MaKCHMaJIbHO 3apeructprupoBaHHoe — 45,2 r/kr (nmo ganHbiM 3a 2014-2019 rr.).
[IponuBbl mepekucH BOAOPOAA NPUBOAAT K (POPMUPOBAHUIO XAPAKTEPHOM
SIYEUCTON KOPKU HA MOBEPXHOCTU MOYBbI; MOXKET HaOMoflaThesl Aedonuvanus u
ru0eJib MOOEroB PaCTEHUNA.

[IepBruHOE MEXaHUYECKOE BO3JEHCTBUAE OT MPU3EMJIEHNS] OOKOBOroO OJIOKa
CTYNIEHA MPUBOAUT K CHUXKEHUIO O0WEero npoeKTuBHOro nokpeitusa (OIIIT)
coobuecTB Ha 10-20% (BBUly CPaBHUTEIIBHO HEOOJBIION MJIOLIAAN MMPOSIBICHUS
BO3/IEMCTBUSA). BTOpMYHOE MEXAHMYECKOE BO3ACHCTBUE, KaK MPABUAJIO, IPUBOJUT
K TOBPEXJICHUSIM MEHbIIEH WMHTEHCUBHOCTU (32 WCKIIFOYEHUEM CUTyaUull C
BBICOKOW BJIAYKHOCTY NMOBEPXHOCTHBIX TOPU30HTOB MOYB, KOITA YCUJIMBAIOLLIASACS
Pa3bE3KEHHOCTh NPUBOAUT K 3HAYMTEIBLHOMY MEXAHMYECKOMY BO3JICVICTBUIO HA
NOYBEHHO-PACTUTEIBHBIN MIOKPOB).

[loxxappl Ha Mectax mafgeHus OOKOBBIX OJIOKOB mnepBor cryneHn PH
«Coto3» peructpupyrorcs B 66% caydaeB (mo gaHubiM 3a 2014-2019 rr.) u
NPUBOJISIT K BbITOPAHUIO PACTUTELHOIO MOKPOBa Ha TUIOLAU B cpeiHeEM 96 wr
(HO NpyM HEOJArONMPUSTHON TMOrOAHON OOCTAHOBKE IUIOIIA[b MOXKAPOB MOXKET
BO3pacTaTh M0 J[ECATKOB M Jaxe coTeH Kwm’). Cpeiu MHOTOJIETHUKOB B
cooOwecTBax HaubOoJIee YCTOMYMBBI K BO3/ICVICTBUIO OTHSI JCPHOBHHHBIE 3JIaKW,
HAaMMEHEE YCTONYMBBI KYCTAPHUYKH U MOJYKYCTapHUYKU. [ToxKapbl THUIMAPYIOT
NPOLIECC MOCTIMPOTeHHON CYKUECCHUU, KOTOpas MOXKeT JmThesa 1o 20-30 net B
3aBUCUMOCTH OT THUIIAa KCXOJHOTO COOOUIECTBA.

PacturenbHOCTH, BO30OHOBIISIOMIAsCS Ha MecTax mnajaeHusi crynenu PH,
NPUHLMIHAAIBHO HE OTJIMYAETCS OT XAPAKTEPHOW /Il JIPYTMX AHTPONOTeHHO
HAPYUICHHbIX TEPPUTOPUI paiioHa MaJIcHWs U MPEACTaBJICHA COOOIIECTBaMU
PYJAEpAIbHbIX OJHOJIETHUKOB WJIM JIEPHOBMHHBLIX 3JIaKOB (TociieiHee Oosee
XapaKTEPHO Il MMPOTr€HHO TPAaHC(OPMUPOBAHHBIX y4acTKOB). O0cnenoBaHus
PA3HOBO3PACTHBIX MECT TNAaJeHUs CBUJIETENILCTBYIOT O 0oJiee YCHEIIHON
IEMyTallMM PACTUTEILHOCTU HA MECTaxX MNaJieHus] B 3UMHUI U PaHHEBECEHHUN
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nepuof. [y HuX XapakTepHO BOCCTaHOBJIEHUE BUOBON HachlleHHOCTH 1 OIII1
COOOLIECTB B MEPHUOX O S5 JIET TMOCJE IMyCKa, NMPU 3TOM BOCCTAHOBJIEHUE
NOKPBITHS MOJTYKYCTAPHUYKOB MOXKET MPOA0JKaThes 10 15 neT. JleTHe-oceHHue
MecTa NaJeHusl 0 NMPOLECTBAN 3-4 JIET XapaKTEepU3yITCS CHUXKEHHbIM Ha 10-
25% OIIII, a BWAOBasl HACBILIEHHOCTb MOXET ObITh paBHOW (POHOBOWM WM
NpeBbIIATL €€ 3a CYET BHEAPEHMS B COOOLIECTBO OOJIBIIOTO KOJMYECTBA
PYACPAIBHBIX BUJIOB.

Cpok aemyTauuu (puTOLEHO30B HANPSIMYIO 3aBUCUT OT Pa3MEPOB y4acTKa,
NOJBEPIIIErocsl aHTPONOT€HHOMY BO3[CHCTBUIO. BOCCTaHOBNEHWE YYaCTKOB CO
CPAaBHUTEJBLHO MAJIOW IUIOLIAIbI0 HAPYLIEHWH MPOUCXOAUT B TEYEHUE
HECKOJIbKMX JIET 3a CYET TOPU3OHTAIBLHOTO TMEPEHOCAa CEMSIH PACTEHUN C
npuieratiouein reppurtopur. Ha Oosiee 3HAUMTENBHBIX MIIOLIAJASX HAPYLIEHUI
BOCCTAHOBJIEHME KYCTAPHUYKOBBIX COOOLIECTB MOXET 3aTArMBAThCS HA Oolsee
yeM 20 neT, TOrma Kak MCXOMHO PYJEpabHbIE COOOIIECTBA MOCJE MafeHUs
CTYNEHM BOCCTAHABJMBAIOTCS JI0 TOTO K€ COCTOSIHMSI 3a CPOK JI0 S5 JeT
(deopoputos u fip., 2016).

HUccaeoosanue e6vinoaneHo npu GuHancosoi noooepicke PDPDU 6
pamkax HayuHoz0 npoexkma Ne 19-29-05206.

JIureparypa

1. Koroleva T.V., Krechetov P.P., Semenkov I.N. et al. The environmental impact of
space transport // Transportation Research Part D: Transport and Environment. — 2018. — Vol.
58.-P.54-69. DOI: 10.1016/j.trd.2017.10.013.

2. ®eopopuroB B.M., MllapanoBa A.B., Koponesa T.B. u pap. Cocrosinue
PacTUTENLHOCTU B paiioHax nafeHusi cryneneil paket (LenTpanbubiil Kasaxcran) // BecTHuk
MockoBckoro yHusepcurera, cepust ['eorpacpust. — 2016. — Ne 4. — C. 40-47.

3. DKOJIOTMYECKUil MOHUTOPHMHI PpakeTHO-kocMmuueckoil pesareabHoctn / H. C.
Kacumos, A. [1. Konnipatees, T. B. Koponesa u np. — M.: Pecrapr, 2011. - 472 c.

4. Bborannueckas reorpacpus Kasaxcrana u Cpenneit A3um (B npejiesax MyCTbIHHOM
obsactu) / Axskururosa H.U., Bpekne 3.-B., Bunknep I'. u np. — CII6., 2003. — 424 c.

5. Korotkevych O., Josefiova J., Praveckova M. et al.. Functional adaptation of
microbial communities from jet fuel-contaminated soil under bioremediation treatment:
simulation of pollutant rebound // FEMS Microbiology Ecology. — 2011 — Vol. 78, Iss. 1. - p.
137-149. DOI: 10.1111/j.1574-6941.2011.01169 .x

6. Borowiec M., Hoffmann K., Huculak M. et al. Effect of petrol stations on the
contamination of the soil environment // Czasopismo Tecniczne. — 2008 — Vol. 2 — pp. 62-69.

159



O.B. HeuaeBa, B.JI. CoipoBaTckui

CapaToBCcKMi1 rOCYJAPCTBEHHBIN TEXHUYECKNAN YHUBEPCUTET
umenu ['arapuna [0 .A.

OILEHKA COCTOSAHMUA MUKPOBOIIEHO30B I104YB,
3ATI'PASHEHHDLIX TAXKEJIBIMU METAJLJIAMUAU

N3yyeHO BO3JEHCTBUE  pa3iMYHbIX KOHLUECHTPALMA  TSXKEJIbIX METa/lIOB  Ha
Ka4YeCTBEHHbI U KOJIMYECTBEHHbII COCTaB OOpa3LOB IMOYB, MOJYUYEHHbIX C TEPpPUTOPUIL
aKKyMYJIITOPHbIX ~ 3aBoIoB  AO  «DnekTpouctouHuk>»> u I[IAO«3aBoj aBTOHOMHBIX
UCTOYHMKOB TOKa» U YCTAHOBJICHO WMHTUOMPYIOLLEE /EUCTBME WOHOB MEIM B OTHOLICHUU
Me30(PMIIbHBIX a3pOOHBIX M (PaKyJIbTaTUBHO-aHA3POOHBIX U a30TO(PUKCUPYIOLMX OaKTepuit
MOYBBI.

KnroueBble ci0Ba: TEXHOTEHHOE 3arps3HEHUE, TSDKENble MeTaljbl, MUKpodJopa
MOYBBI.

Nt KPYNHBIX NPOMBILIJIEHHBIX arjIOMEpPalvil XapaKTEPHO TEXHOTCHHOE
3arpsi3HEHUE MPUPOTHON CPEfibl, CPEIM KOTOPBIX OIHAM M3 HAamOoJiee 3HAYMMBbIX
aBnsieTca  3arpsisHeHue [1]. IloMmumO HIMPOKO pacnpOCTpPaHEHHBIX BU/IOB
Jerpajau MOYB, TaKUX KaK NoTepsd rymyca, (usnyeckas [erpajaluu,
HAKOIUJICHWE OCTATKOB MECTULUIOB M HMX METAOOJUTOB, B HACTOSILEE BpeMs
0COOYI0  3HAYMMOCTb MPUOOPETAET WCKIKOYUTENIBHO OMAaCHbIM  (PaKkTOp
AHTPOMNOTE€HHOTO BO3JEVCTBUS — 3arpsI3HEHUE TSDKEJbIMU METAIIAMU, KOTOPbIE
OTHOCSITCSl K NMPUOPUTETHBIM XMMUYECKUM 3arpsasHuressMm [4, 6]. 3arpsisHeHue
NOYB TSKEJbIMA METAIIAMUA OOYCJIOBJIEHO OTXOJIaMHA METAILNIO00padaThIBAIOLIEN
NPOMBILJIEHHOCTHA, BbIOPOCAMU MPOMBIIUICHHBIX MPEANPUATUI, TPOAYKTAMU
CrOpaHMs TONJIMBA, CEIbCKOXO3SIMCTBEHHBIMU YJOOPEHUSMU U T.JI.

Becomblil BKajl B 3TOT MPOLECC BHOCST MPEANPUATUS AKKYMYJISTOPHOM
OTpaciiv, MOCKOJbKY MpU NepepadboTKe, TPAHCIOPTUPOBKE ChIPbS U MPOAYKTOB
nepepadoTKM MPOUCXOAUT BBIHOC TOKCHYHBIX BEILIECTB, KOTOPBIE OKa3bIBAIOT
3HAYUTEJILHOE BIIMSIHWE HA T[OYBEHHbIE OSKOCHUCTEMBI KakK B Npefesax
NPEANPUSITHS JIOKAIBHO, TaK U MPU UX MEPEHOCE HA 3HAYMTENbHbIE PACCTOSTHUS
[8]. [lnuTenbHas  AHTPONOrEHHAs Harpy3ka IMOJUTFOTAHTOB  OKa3bIBaeT
HEOJIAronpuUsTHOE BO3JIEVCTBUE Ha (POPMHUPOBAHUE MOYBEHHBIX OMOLEHO30B, B
TOM YKCJIE U MUKPOOHBIX COOOIIECTB. DTO MPUBOJUT K U3MEHEHUIO UX COCTAaBa,
AKTUBHOCTH, MHTUOUPOBAHUIO MPOLIECCOB OPOXKEHUS, MOJABICHUIO (DOTOCUHTE3A
1 a3oTouKcayMM W B WUTOre HapylwaeT OMOXUMUYECKUE MPOLECCHI,
MPOTEKAIOIIME KaK B MPUPOJHBIX COOOILECTBAX, TAK U B arpOOMOreOLEeH03axX.

AKTYaJnbHOCTh JAHHON paOOThI OOYCIIOBJIEHA TEM, BIIMSHUE TSXKEIbIX
METAJJIOB HA MUKPOOOLEHO3bI B YCIIOBUSAX TOPOJICKON CpENbl pacCMATPUBAECTCS
focTaToyHo pepako. IIpoBegeHne MHUKPOOMOJIOTMYECKOTO KOHTPOJSI TOYB
obecnieynuT pa3zpadOTKy MEPONPUSTUIA MO peadWMTAl aHTPONOTEHHO
VU3MEHEHHbBIX TEPPUTOPUNA.
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Lenbto ucciienoBanus SSBUJIOCh U3Yy4YE€HUE MUKPOOOLIEHO30B AHTPOIMOI€HHO
VU3MEHEHHBIX MOYB, MOJYYEHHBIX C TPUJIETAIOLIUX TEPPUTOPUI aKKYMYJITOPHBIX
3aBOfIoB AO «Duektpouctoynuk>> U [TAO«3aBoi aBTOHOMHBIX WCTOYHUKOB
TOKa», U BJIMSIHUE HA UX KAYECTBEHHBIN U KOJMYECTBEHHbII COCTAB TIXKEJbIX
METAJIOB.

Marepuansl u meroabl. VccienoBanusi npoBoguiuch Ha 06aze HOLL
«ITpombiuuiennas akosiorusi» CI'TY umenu [Narapuna 10.A.

B kauectBe o0OBEKTa WUCCIENOBaHUS JUII W3MEPEHHUS] MaCCOBOW
KOHLUEHTPAUUKX MOHOB TSKENBIX METAJUIOB KCMOJIb30BAIUCH OOpa3libl MOYBHI,
KOTOpbI€ ObLIM OTOOpaHbl B BECEHHUI MEPUOJ] C TeppuTopuil paguycoM 250 wm,
npuieraromux K npeanpustusm AO «Dnektpouctoynuk>> u [TAO <«3BaBop
ABTOHOMHBIX HCTOYHMKOB ToKa» (r. CapartoB). B KkayecTBe KOHTpPOJIs
UCIOJIb30Bajlach MoyBa, oToOpaHHass B KpacHokyTckoM pailoHe B cele
KnanoBka.

O6pa3upl MoyB ObUIM COOpaHbl METOAOM KOHBEPTA B Pa3IMYHON
yAQJIEHHOCTH OT MpEeANnpusiTUii, a MMeHHO Ha pacctosinum 150, 200, 250 M [2]. B
UCCJIEIOBAHUSIX UCMOJIb30BaIu 7 o00pa3uoB mouB: oOpa3zubl NeNe 1-3 — ¢
TEPPUTOPUUA BOKPYT aKKyMmyJsitopHoro 3aBofa AQO «DIeKTpOUCTOYHUK»,
obpasupbl Ne 4-6 — c TeppuTOpU BOKPYr akKymyJisiTopHoro 3aBopa ITAO
«ABTOHOMHbIE UCTOYHUKM TOKa». OOpazen uinoB NeNe 7 — u3 c¢. ZKpjaHoBka,
CIy>XXUJl KOHTPOJIEM, TaK KaK Ha JIaHHOW TEPPUTOPUM HET MPOMBbIIJIEHHbIX
NPEeNpUITUI U 3aTPA3HEHHOCTh MOYB HU3KAsl.

OnpeneneHrie MacCOBOM KOHUEHTPALMA HMOHOB TSKEIBIX METAaJUIoB, a
TaK>Ke MUKPOOUOJIOTUYECKHE UCCIIEIOBAHUSI IPOBOJIAIIN COrJIACHO CTAHIAPTHBIM
MeToaukaM [3, 5, 6].

Pe3yabTaThl M 00CyKaeHHe. B xone nmpoBefieHHbIX UCCIeoBaHui Oblia
YCTAHOBJIEHA MaccoBas KOHUEHTpalMs WOHOB TSDKENbIX METaUIOB B
uccleyeMbIX o0pa3uax rnoys (Tadauua).

MaccoBas KOHICHTPpAlUAa NOHOB TS2KEJIbIX MCTAJ1JIOB

DJIeMeHT KoHueHTpaiust iOHOB, MI/KT IIJIK
Howmep npoOsb1 (OOiecannTapHbIit)
Nel | Ne2 | Ne3 Ne 4 Ne 5 Ne 6 Ne 7
Cd- 0,147 | 0,17 | 0,16 0,8 0,1 0,22 0,06 2
Pb> 186 | 22,8 | 65,7 | 0,22 243 37,6 14 32
Cu= 643 38 | 3,06 84 503 3,56 1,65 3

BbIsiBII€HO, YTO MCCNEOBaHHBIE AHTPOIIOIE€HHO W3MEHEHHbIE TEPPUTOPUH,
NPWIEralole K aKKyMyJIATOPHbIM 3aBofamM AQO «QmekTponctouynuk»> u I[1AO
<<ABTOHOMHbBIE UCTOYHMKM TOKa>> B HAMOOJBLIEN CTENEHU 3arpsi3HEHbI MOHAMHU
TAaKMX TSKEJIbIX META/UIOB KaKk MeElb M CBUHEL,, a 3HAYEHWs MacCOBOMN
KOHLEHTPAUUK NOHOB KaiMKs He npeBblany nokasaresen [11K.
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OupeHka  3aBUCMMOCTM  KOJIMYECTBA  ME30(DMIIBHBIX  a3pOOHBIX W
(pakynbTaTBHO aHA’POOHBIX MUKPOOPrann3mMoB (KMAPAHM) B nccienyemMblx
o0pa3uax Mo4s OT KOHLUEHTPALMY B HUX TSKENbIX METAIIJIOB M0KA3ala, YTO KakK B
KOHTPOJILHOM 0o0pa3ue Ne 7, Tak U ONbITHLIX 00pa3uax NeNe 5 u 6 copepxkaHue
MUKPOOPraHM3MOB ObLIO BBICOKMM, mnpuueM mnokazateqn KOE onbITHBIX
00pa3loB NpeBbIIANINA KOHTPOJIbHbIE 3HaueHus B 1,38-1,6 pa3a (pucyHok 1). B
oOpasue mouBbl Ne 4, HAOMIONAIOCH 3HAYUTENBHOE CHUXKEHHE YKMCJICHHOCTU
MUKPOOPIaHM3MOB B 7,15 pa3a o CpaBHEHUIO C KOHTPOJIEM.

B [PMarap Mm3wbu arap

2694666

2316000

1680666

1030000
840000

513333
234666

KonnyecTBo Me30(pUiIbHBIX a3pO0OHBIX U (paKyIbTaTUBHO-aHA3POOHBIX M a30TO(PUKCUPYIOLIUX
MUKPOOPraHU3MOB B MCCJIEyEMbIX 00pa3Liax Mnoys

OneHka KonMyecTBa MUKPOOPraHu3MOB B 00pasuax noyB NeNe 1-3 no3osmiia
YCTaHOBUTb, 4TO Nokazarean KOE Obun HUKe KOHTPOJIbHBIX 3HaueHud B 1,63-3,28
pa3a. Takke ObIIO yCTAaHOBJIEHO, YTO NPU YJAIEHUM OT MCTOYHMKA 3arpsi3HEHUS
NPOKUCXOWIIO yMeHblleHHe nokasaresnein KOE Mukpooprannsmos.

OuneHka KOJAMYECTBA A30TOUKCHUPYIOIIMX OakTepuii MoKasana, 4YToO B
oopasuax mous NeNe 1-3, mokazareirm KOE yMeHblIaimMch NMpU yaln€HUUM OT
VICTOYHMKA 3arpsi3HEHUs], OIHAKO 9T NOKA3aTesM ObUIM BBILLIE, YEM B KOHTPOJIBHOM
obpasue Ne 7 B 1,7-2,6 paza.

B oOpasuax nous NeNe 4-6 copeprkaHue a30TO(UKCUPYIOIIMX OaKTepuii
YBEJIMUMBAJIOCH TIPU YJJAJIEHUU OT UCTOYHUKA 3arpsi3HEHUs:: HA paccTosiHuu 150 M u
200 M copiepkanue a30TO(PUKCUPYIOLIMX OakTepuii ObLIO B 3,5 pa3a MeHbIlEe, a Ha
paccrosiiuu 250 M — B 3,29 paza GoJibliie, YeM B KOHTPOJIE.

OneHka KayeCTBEHHOrO COCTaBa OCCIIEAyEMbIX 00pa3LoB MOYB MOKa3aja, 4To
KaKk B KOHTPOJBHOM, TaK W OINbITHBIX 0OO0pa3yax MHMKPOOOLEHHO3bI ObLIN
NpeJCTaBJIeHbl pa3IMYHbIMU Bufiamu Oatepuil popa Bacillus. B ma3kax, okpalieHbIX
no ['pamy, OOHAPYKMBAIMCH TPAMIIOJIOXKUTEbHbIE KJIETKW PA3JIMYHON JJIHBI,
BHYTPU KOTOPbIX UEHTPAJILHO pacnoyiaraiuch cnopbl. Kietku dopmupoBamu
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LEMOYKM Pa3iiMuHON JIMHbL. BepositHo, 6artepuii popia Bacillus, kak npeacTaBuTenu
CMOpoOOpasyoLMX MUKPOOPTraHU3MOB, MPOSIBUIA HauOOJIbIIYIO YCTOMYMBOCTH K
JIEICTBUIO MOHOB TSIXKENbIX METAJLIIOB.

AHamM3 NOJYYEHHbIX [JAHHbIX MO3BOJIWJIM BbISIBUTH 3aBUCUMOCTD BIIMSIHUS
COfIEp’KaHMsl MAacCOBOM  KOHLEHTpAllMM HMOHOB  TSDKEJbIX ~ METAJIOB  Ha
KOJIMYECTBEHHBII COCTAaB MUKPOOOLIEHO30B aHTPOMNOTEHHO U3MEHEHHBIX TEPPUTOPUIA.
BbU10 yCTaHOBJIEHO, YTO MOBBIILIEHUE MACCOBOW KOHLEHTpAlMM MOHOB CBUHIIA HE
OKa3bIBa€T WHITMOMPYIOIIETO BJUSHKWS HA  KOJMYECTBO MUKPOOPraHW3MOB,
HaXOJIALMXCS B UCCIIEyEMbIX 00pa3iax nousbl. BeposiTHO, 3TO CBSI3aHO € TEM, UTO B
NPOLIECCE XPOHUYECKOTO 3arpsi3HEHUsI TEPPUTOPUI AKKYyMYJSITOPbIX 3aBOfoB AO
«nektpouctoynuk» U [TAO <«ABTOHOMHbIE WCTOYHMKM TOKa>> MOHAMMU CBUHLA
MUKPOOPraH13Mbl OJ1arofapsi aJanTUBHbIM MEXaHU3MaM NPUOOpeN YCTOMYMBOCTD K
NIENCTBUIO 3TOTO TsKeoro MeTtansa. Kpome Toro, BEposiTHO, CBUHEL] BOBJIEKAETCS B
MeTa0O0JIMUYECKUe MPOLECChl MUKPOOHBIX KJIETOK M B OINPEJIENEHHBIX KOJMYECTBAX

HEOOXOoIM TSt HOPMAJTLHOI SKU3ZHEJESITEIbHOCTU npejcTaBUTeNen
MUKPOOOLIEHO30B.
YcraHoBiieHa BbICOKast YyBCTBUTEIJIBHOCTD MUKPOOPIraHMU3MOB

HCCIEelyeMbIX 00pa3loB IMMOYB K MACCOBOW KOHILEHTPAUMA WOHOB MEJU:
MOBBILICHNE KOHLEHTPAUUA HMOHOB MEJM OKa3bIBAIO I'yOUTELHOE J[IEMCTBUE B
OTHOUIEHWUH MPEACTABUTEJIE MUKPOOOLEHO30B UCCIENyEeMbIX 00pa3LOB MOYB.

Takum 00pa3zoM, B XOfie MPOBEJEHHBbIX WCCJEAOBAHUIA YCTAHOBJIEHA
3aBUCUMOCTb KOJIMYECTBEHHOTO COCTaBa MUKPOOPraHU3MOB OT KOHILIEHTpaLUU
VIOHOB TSKEJIbIX METAJJIOB B 00pa3ljax aHTPONOI€HHO NU3MEHEHHBIX MOYB.
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C.b. Iletpos, b.A. ITeTpos
KupoBckuii rocy1apCTBEHHbIN MEIUUMHCKUI YHUBEPCUTET

INHAMUNKA ATMOC®DEPHBIX BBIGPOCOB IUBAHAIUA
INIEHTOKCHUIA B BABUCUMOCTHA OT TOIINIMBHOI'O AJTTAHCA
MHOI'OTOINIMBHBIX T3I1

B HCCJICJOBAHUN PACCMOTPEHBI BOIIPOCHI U3BMEHCHUS MACChI BbIGpOCOB " CpEIHETOTIOBbIX
MPU3EMHBIX KOHI_leHTpa]_Il/lfI OUBaHaAUs MNMEHTOKCHUJa B COCTaBE BbI6pOCOB MHOT'OTOIIJIMBHBIX
tersoaiekTpoueHTpasiein (TOL]) B 3aBUcMMOCTM OT TOMUIMBHOrO OanaHca. Breigeneno 3
cueHapusi pabotbl TOL, cTaTUCTUYECKM 3HAUMMO OTIIMYAIOLIMXCS [0 COOTHOLLIEHUIO TBEPJIOTrO
(yrosib, Top) U razo00pa3HOro TOIJIMBA, & TaK e MO Macce BbIOPOCOB B aTMocdepy u
NPU3EMHON KOHLEHTPALMY JUBAHAUS IEHTOOKCHU/IA B COCTABE Ma3yTHOI 30JIbl.

KnroueBbie ciioBa: AuBaHaquii MEHTOKCHUJ], PUCK 3[0POBbIO, HAacesieHHe, aTMOC(hepHbIe
BbIOPOCHI, MHOTOTOIJIMBHASL TEIUIOAJIEKTPOLIEHTPAJIb

B Hacrosiiee Bpemsi OflHOW W3 TPUOPUTETHBLIX 3a1ad4 TUTMEHUYECKUX
VICCJIEIOBAHUI SIBJISIETCSI MPOOJIEMa COXPAHEHUS] KAYECTBA OKPY>KAIOLIEN Cpebl 1
BPETHOE BO3JECHCTBUE XMMUYECKMX (PAKTOPOB Ha 3/I0POBbE HACEJEHWS B 30HAX
BJIMSIHMSL aTMOC(PEPHBIX BBIOPOCOB MPOMBILIIEHHBIX npepnpusituil. [Ipepnpusitus
TEMJIOHEPIETUKM SIBJISIFOTCSI OHUMU W3 OCHOBHBIX 3arpsi3HUATENIEN BO3AYLIHOTO
OaccefiHa ropofoB. OcoObIil MHTEPEC MPEACTABIISIET 3aBUCUMOCTb MACChl BEIOPOCOB
Y IPU3EMHOM KOHLEHTPALMY aTMOC(EPHBIX MOJUIFOTAHTOB OT TOIUIMBHOTO OaaHca
TOLl, pa3snuuHbIX COOTHOLIEHMI TBEPAOro (yrosib, TOpd) M Tra3000pa3HOro
torumBa [1,2]. OpHUM W3 BaXKHBIX KOMIIOHEHTOB BBIOPOCOB MPEANPUSITUAN
TEMJIOHEPreTUKU SIBJISIETCS [IUBAHA/MSI IEHTOKCH]], BXOJISILLMI B COCTAB Ma3yTHOM
307bl. BbICOKasi TOKCMYHOCTL [MBaHagusl MeHToKcupa (Kjaacc omacHocTu 1)
OIpefIeJISieT OMAacCHOCTb BO3EWCTBUSI aTMOC(EPHOr0 BO3/IyXa C COAEpP>KaHUEM
JIAHHOT'O XMMUYECKOTr0 BEILIECTBA HA 3[J0POBbE HACEJIEHUSI, MPOXKMBAIOLIETO B 30HAX
BJIVISTHUST aTMOC(EPHBIX BBIOPOCOB npeanpUsITUIA TFOPOJICKOTO
TeIvIo3HepreTuyeckoro  komriekca [3].  Kpurtnueckoit — cuctemon npu
XPOHUYECKOM MHTAJISILIMOHHOM BO3JIENCTBUM MSITUOKUCH BaHAIUS SIBJISIETCS] CUCTEMA
OpPraHOB [IbIXaHWsl, TPU MEPOPAIILHOM BO3JEWCTBAM BO3MOXKHbI HAPYILLIECHUS
MMMYHUTETA U MOYEBBIJICTIUTEIILHON CUCTEMBI [4].

HccnenoBanne BbimosHeHo B ropogax KwupoB wu  Kwupopo-Yenenx
Kuposckoii o6nactu, rie HaxofgsiTcss 3 MHOTOTOIUIMBHBIX —MNPEANPUSTUS
TEMJIOHEPreTUKU. Y UUTbIBAsl, YTO TOMIUBHBIA OanaHc TOLl HeogHOKpaTHO
MEHSIJICSI B TE€UEHUE NMEPUOfia HAOIOICHNS, IJ1s1 BbISIBIICHUS OOLIMX TEeHACHUUI U
BbIJIEJIEHUS] OTJIEJbHBIX NMEPUOIOB ObLI MCMOJIB30BaH KJIACTEPHbIN aHanu3. [Ipu
NOMOUIM KJIACTEPHOro aHaim3a atMocepHbix BbIOpocoB TOLl 3a BpemeHHO
npoMexxyTok ¢ 1997 no 2015 rop 6110 BeigeneHo 3 kiactepa: nepuop I (1997 -
2000 rr.), nepuop II (2001 — 2008 rr.) u nepuop III (2009 — 2015 rr.). Bce
BbIJIEJIEHHbIE KJIACTEPbl HWMEIOT CTATUCTUYECKU 3HAUYMMbIE Ppa3Iuuus MO

164



COOTHOLLIEHUIO Pa3HbIX BUJOB TOIUIMBA B TOIUIMBHOM OallaHCE, MO 00BEMY M
COCTaBy BBIOPOCOB B aTMoc(epy, 4YTO MNO3BOJWJIO TNPEACTABUTH JIAHHBIE
KJIACTEPBI KaK cueHapum padoTtsl TOLL B onpeneneHHble BpEMEHHBIE IEPUOJIBI.

OcpepHEHHBIE JTaHHBIE 10 COOTHOLUEHWIO BUOB TOIUIMBA B TOIUIMBHOM
OayaHce I yKa3aHHBIX CLIEHApUEB PaObOThI MPEACTABIICHBI B Ta0aMLe 1.

Tabmuua 1
Tonnmusnbii 6ananc TOL, % (CI195%)
Cuenapuit Jlonst B TOnMBHOM OajaHce
Tseppoe Tonamso Mas3syTt IIpupopHsii ra3
I 44,56 — 61,79 0,39 -296 37,74 — 52,56
II 17,68 — 22,76 0-0,12 77,15 -82,31
111 2742 -303 0,16 -0,64 68,44 — 72 36

Cuenapuii [ xapakTepusyercs fnonei TBepaoro tormsa oonee 50%, npu aToMm
OCHOBHYIO JIOJIFO B CTPYKTYPE aTMOC(EPHBIX BbIOPOCOB COCTABWIIM IbUIb JIETYYEH
30761 (46%) u puokcup cepbl (24-35%). [lockonbky Ma3yT UCHONb30BAICS B
OCHOBHOM B Ka4€CTBE PacTONOYHOIO TOIUIMBA U1 MHULAALUMKA TOPEHUST OCHOBHBIX
TBEP/bIX TOIUIMB — YIJIs WM TOpda, 10y €ro B TOIVIMBHOM OaJlaHCE HEBEIIMKA, W,
COOTBETCTBEHHO, OOBEM BbIOPOCOB MATUOKUCH BAHA[USI B COCTABE MA3yTHOM 30JIbI
TaK e HeBesmK 1 coctaBuil 0,0016% B cTpykType atMocgepHbIX BbIOpocoB TILI.
Cuenapuit padote! II oTnmyaercst 3HaUMTENILHBIM MPEOOIAAHMEM Ta3000pa3HOrO
TOIJIMBA B TOIUIMBHOM OasiaHce (J1os1s1 mpupopHoro ra3a okono 80%). B panHOM
nepuojie  HaOJIOAeTCS COKpAIlleHWEe BbIOPOCOB [MBAHAWsl [EHTOKCUJIA B
atMoccepy Ha 94%. [laHHOe sIBIEHHE OOBSACHSIETCS COKPAILLEHUEM MOTPEOJICHUS
Ma3yTa, UCTIOJIb3YEMOTO JIJIsi MHULIMALMY U TIOfJIEp>KaHusl ONTUMAJIbHBIX PE>KUMOB
TOpPEeHUsl TBEPJOrO TOIUIMBA, B PE3yJIbTaTe YMEHbILIEHUs JO0JW Yriisi U Topda B
TONJIMBHOM OanaHce. Bo BpeMst peamm3auuu cueHapust 111 HaOmogaeTcs: TeHaeHuust
K YBEJIMYECHHUIO MOTPEOJIEHUS] TBEPAOrO TOIUMBA B cpeiHeM 10% 1 CHUXKEHMIO J10JIU
NPUPOJIHOrO Tra3a B TOIUIMBHOM OajlaHce, TEeMIl MPUPOCTA MAacCChl BbIOPOCOB
NSITUOKUCHU BaHaius ipu niepexoyie oT cueHapus Il k cuenapuro 111 cocraBun 6osiee
600% CpaBHeHMe KOIMYECTBA aTMOCC(EPHBIX BBHIOPOCOB MO3BOJMJIO BbISIBUThH
CTATUCTUYECKU 3Hauumoe pazmuune (p<0,05) Maccbl BbIOPOCOB MBAHAUS
NEHTOKCH/IA B BBbICJICHHbIX Nepuojax. Takum o00pa3oM, yMEHBIIEHHWE [OJIU
TBEPAOrO TOIUIMBA M, COOTBETCTBEHHO, YBEJIMYEHWE IO NPUPOJHOrO rasa B
TOIUIMBHOM OaymaHce MHoOrotommsBHor TOLl npuBoguT K  CTAaTUCTUYECKU
3HAYMMOMY CHV>KEHMIO MACChI BLIOPOCOB IMBAHA/INS IEHTOKCHU/IA.

C mnoMoupl0 KIIACTEPHOIO aHalIW3a B 30HE BIMSHUSA aTMOC(EpPHBIX
BBIOPOCOB U1 KaXXJOr0 CLEHApWs TOIUIMBHOrO OanaHca ObLIO BbIIENEHO 3
paiioHa (KJjacTepa), peuenTOpPHbIE TOYKHA KOTOPBIX CTATUCTUYECKU 3HAYUMO
OTJIMYAJIMCh MO0 PACYETHOMY YPOBHIO 3arpsi3HEHUsI aTMOC(EPHOTO BO3yXa
BbIOpocamu TOLI 1 ynaneHnto oT NpeanpusiTiil TENJI03HEPTETUKM.

Knactep Nel Bkiroyasm cenuTeOHbIE 30HBI PACIOJIOKEHHbIE B CEBEPO-
3amnajHoM, 3aMaHoN U FOro-3anajiHon yactsx r. Knposa Ha paccrosiaum ot 1 10
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4.5 KM. OT ropoACKUX npeanpusaTuil Tennosnepretuku — TOU-4 u TOLI-5, a Tak
K€ CeIUTEOHYIO 30HY B ceBepHO# yacty r. KupoBo-Uenenka, pacnosoXeHHYO
Ha pacctosHuu 1,3 — 2 kM. ot TOL-3. Kiactep Ne2 BKirtoyast , pacrosioKeHHYO
B CEBEPO-BOCTOYHOM, BOCTOYHOM M IOr0 — BOCTOYHOM yacTsax r. Kwuposa
HanpaBjieHuu Ha yjanenuu ot 4,5 1o 12 km. ot TOL-4 u TOL-5. B knactep Ne 3
BOLLJIA YaCTb 30HbI BIIMSHMS, PACIIOJIOXKEHHAS] HA PACCTOSTHUMA CBbILE 12 KM. OT
NPEANPUATUI TEINIOIHEPTETUKY (Tadauua 2).

Tabmuma 2
CpenneropioBasi KOHUeHTpauus quBaHaaust neHraokcuya, mr/m* (CI 95%)
Paiion Cuenapuit padotsl TOLL
I I I p
1 7,3%x10+ - 9,2%x10+ 8,0x10:—1,2x10-+ 2,1x10+—=2,7x10+ <0,001
2 3,510+ - 3,8%x10-+ 39x10° - 4,4x10- 8,7x10+—-9,7x10+ <0,001
3 1,8x10° —1,9x10- 2,1x10° - 2,2x10- 44%x10° - 4,610+ <0,001

HaunOGonbmme pacuyeTHble 3HaYEHWsI KOHLEHTPALWl KOMIIOHEHTOB BbIOPOCOB
HAOMIONAIOTCS B PELENTOPHBIX TOYKAaX, PACIIONIOXKEHHBIX B CENUTEOHBIX 30HAX,
OTHECEHHBIX K paiioHy 1. B mepmop peammsaumm cueHapusi TOIUIMBHOroO OamaHca I
OTMEYAIOTCS MaKCUMAJIbHbIE 3HAUYEHNS MPU3EMHBIX KOHLECHTPAUMI 3arpsi3HATENS BO
BCEX BBIIENIEHHBIX KjacTepax. [Ipy nmepexope K cueHapuro TomymBHOro Oamaxca II
pacyeTHble KOHLEHTPAUMKM TMSATAOKWACU BaHaiusl cHuXkKatores Ha 85 — 90%.
[Tocnepyromiee  moBblLIEHWE  J1ond  TBepgoro  TorumBa  (cueHapunt 11D
COIMPOBOXKJIAJIOCH YBEJIMYEHUEM KOHLIEHTPALMM JIMBaHajusl eHTokeuaa — Ha 110 —
120%.

Takum 00pa3oM, U3MEHEHNE TOITMBHOIO OAJTaHCA B CTOPOHY YBEJMYEHUS JIONA
TBEPAOr0 TOIUIMBA MPUBOAUT K YBEJIMYEHUIO BLIOPOCOB B atMocdepy vBaHaIusI
NEHTOKCU/IA U MOBLILICHUIO YPOBHSI PUCKA 3[OPOBbIO HACEJIEHNST, POXKUBAIOLLIETO B
30HE€ BJMSIHUST ATMOC(EPHBIX  BBIOPOCOB  MHOTOTOIUIMBHBLIX  MPEANPUSTHIA
TEIUIOoHEpreTUKU. [laHHOEe $SIBJIEHME CBSI3aHO, MpEXJEe BCEro, C YBEJIMYECHHEM
noTpeOseHus: Ma3yTa Jijlsl UHULMALMK U TIOJIJIEP>KAHUST PEXXKUMOB FOPEHUsT TBEPIOTro
TomvBa. [ IpumeHeHne COBpeMEHHbIX TEXHOJIOTHUI, TAKUX KAK COBMECTHOE CYKUTaHUE
yIiis W TPUPOJHOIO Ta3a B OJHOI TOpeJike, HU3KO-TeMIlepaTypHas BUXpeBast
TEXHOJIOTMSI CXKUTaHWsl TBEP/IOr0 TOMJMBA [5] MO3BOMSIIOT PE3KO COKPATUTH
notpeOseHre Ma3yTa B YCJIOBUSIX MOBBILLIEHUSI B TOIUIMBHOM OaslaHCce IO TBEPAOro
TOIUIMBA, TEM CaMbIM CHUXasi OObEM TMOCTYIUIEHUSI JMBaHAIMSI TMEHTOKCUJA B
aTMocepy 1 pUCK ISl 3lI0POBbsI HACETICHUS.
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AJL Ilomoanckuin, O.B. AtamanoBa

CapartoBCcKuil rOCYJapCTBEHHbIN TEXHUYECKMI yHUBEpcUTeT uMenu 'arapuna 10.A.

OIIbIT YTU/IN3AINU TBEPADBIX bbITOBbBIX, KOMMYHAJ/IbHbBIX
N ITPOMBIINVIEHHBIX OTXOJ0B B 'EPMAHNN

B paGore npuBoguTCS KpaTKUil aHaIW3 JAMHAMUKM 3aXOPOHEHMSI U NepepabOTKu
otxofoB B I'epmannu ¢ 2000 o 2015 rr. [daércst 060p MOJOKUTEIBHOTO OMNbITa B 00/1acTH
YTWIN3aUyU TBEPAbIX OTXOJIOB.

Kimrouesbie cnoBa: TBO, TKO, pa3nenbHbiil cO0p OTXO[0B, BTOpUYHas nepepadoTka,
yTUIIM3aLys OTXOJOB.

HexBaTka MOIIIHOCTEN MOJUTOHOB JIJIs1 3aXOpOHEHUsT OTX00B B 1980-X rT.
B COYETAaHWM C OCO3HAHMEM HEOOXOAUMOCTM OrPAHWYEHUS WCHOJIb30BAHUS
NPUPOAHBIX PpecypcoB U 3Hepruu noOymwio ['epmanuio  paspaborarb
COBPEMEHHYIO CHUCTEMY YIPABJICHHUS OTXOJaMUA. JKOHOMKKA, OCHOBAHHAs Ha
BTOPUYHON MNEPEPAOOTKE OTXOAOB — TNPUOPUTET 3IKOJOTMYECKOW TOJUTUKU
I'epmanum ¢ Havana 1990-x rr., kotopas  TpaHcopmupoBana ynpaBJeHUE
OTXOlaMM B CHUCTEMY ynpasieHus pecypcamu [1]. Hemenkas oOmecTBEHHOCTD
OCO3HAET BaXXHOCTb PAa3JEIbHOrO cOOpa OTXOJOB M HX MepepabOTKU [JIst
BTOPUYHOIO  WCMOJIb30BaHMSI, YTO  MO3BOJISIET  3HAYUTENBHO  CHU3WUTH
CPEHEAYILLIEBOE MOTPEOJIEHNE NPUPOAHBIX PECYPCOB B 3TOW MPOMBIIICHHO
Pa3BUTOM CTpaHE.

K ceropnsiHeMy AHIO ynpaBJjeHUE OTXOfiamMH B ['epMaHny mpeBpaTUiioCh
B KPYNHBbIA M MOIIHBIA CEKTOP 3KOHOMMKM: B 11 ThIC. KOMNAHUN JAHHOTO
npoduiist ¢ roIoBbIM 000poTOM 0K0JI0 70 MiTpA1. eBpo padoTatoT 6osiee 270 ThIC.
yenoBek. Mx. Bonee 15,5 Tbhic. mnpeanpusTuii mo mnepepaboTKe OTXO0B
00ecneunBaloT BLICOKUI ypoBeHb BTopuuHOi nepepadotku TBO u TKO (67%),
a TakKe MPOMBbILIIEHHbIX OTXO0A0B (70%) 1 OTXOOB CTPOUTENBHON UHIYCTPUU

(90%) [2].
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Xors ¢ 2000 roga 06BEM OTXO0OB COKPATHIICS, BCE €ILE MPOU3BOJATCS UX
6osbne o0beMbl. B cBsA3u ¢ atum B 2013 r. Obuta mpunsaTa «HanuoHanbHas
nporpaMMa  MPEAOTBPALICHUSI  HAKOIUIEHWS  OTXOAOB»,  BKJIFOYAIOLIAS
CYLWIECTBYIOIIME U MOTCHUUAIBbHbIE MEpPbl MPEAOTBPALEHUSI OO0pa3oBaHUsl U
HAKOIUICHHUS] OTXOJIOB HAa HAUMOHAIBHOM, PETMOHAIIBHOM UM MECTHOM YPOBHSIX.
OHa cofiepXuT nepeyeHb HMH(POPMALUOHHO-TIPOCBETUTENBCKUX MEPONPUATHUH,
VCCJIE[IOBATENILCKUE MPOEKThI U pa3padOTKU MO MepepadboTKe OTXOMOB, a TaKXKe
CTPATEeru0 CHIXKEHUS! OOBEMOB OTXOJIOB, OCHOBAaHHYIO HAa 3KOHOMMYECKON
crumyJgsiiuu [3]. Criegyet oTMeTUTB, 4TO oOmmin oo6bem THO/TKO B 2000-2015
IT. KoJebancs B npefenax 48,4-51,6 MIIH. T/rofi, a ¢ YY€TOM NMPOMBIIIJIEHHBIX 1
CTPOUTEBHBIX OTXOJO0B, NMPOU30LIIO CHUXKEHUE €3KEerofHoro oduiero odobema
o6pazyeMbix oTxof10B ¢ 406,7 muH. T (2000) no 351,2 muH. T (2015) [2].

Bosblyto posiib B pallMOHAIBHOM MCMOJIL30BaHUUA MPUPOJHBIX PECYPCOB U
yOPaBJIIEHUM OTXOJIaMU ChIrpajio cTaHoBJeHue B ['epmanum B 2000-x T1T.
9KOHOMUKU 3aMKHYTOro uukna (circular economy), OCHOBaHHOW Ha
BO30OHOBJICHUM PECYpPCOB M TNepepadOTKM OTXOAOB U LEJbI0 TMOBTOPHOIO
WCIIOJIb30BaHUs OJJHUX M TeX e pecypcoB [4]. HacTbio 2TON 3KOHOMUYECKOW
NIOKTpUHBbI cTaja «HauumoHanbHasi mporpamMma MNpeioTBpPAllleHUs] HAKOMJIEHUS
OTXOJI0B», OOHOBJIEHUE KOTOPOW MPENYyCMOTPEHO 0 KOHIa 2019 r.

HaOntopatorcst  nosioKWTeNnbHbIE  CABUTM B JIOJSIX  OTXOJIOB,
NOJBEPralolIMXCcsl  BTOPUYHOW  NepepadOTKe U MpeJHa3HAYEHHbIX  [JIst
3axopoHeHust (68%-32% B 2000 r. u 79%-21% B 2015 r.) [2].
HeBoccTanaBnmBaemMble OTXO/IbI MOJIKHBI ObITh YTUIIM3UPOBAHbI Oe30MacHO, 0e3
yiiep6a 7151 OKpy>Karollew cpefibl UM 310poBbsl yesoBeka. [lepen 3axopoHeHreM
OpraHuyYeckre OTXOfbl B I'epMaHMM MOJBEpPraroTcsl MEXaHUKO-OMOJOrMYECKOM
WIA TEPMUYECKON 00pabOTKe, 4YTOObI CEJaThb MX WHEPTHbIMU U CBECTU K
MUHUMYMY BbINYCK (puibTpaTa MU cCBajoyHOro raza. CBajKu HEOYMIIEHHBIX
OpraHMyecKrx OTXOJI0B ObLIM 3amnpelleHbl B 'epmanuu ¢ cepeaunbl 2005 roja. B
2017 rogy B I'epManHum [ieiicTBOBaJIO 68 MNpeAnpusTUi MO TEPMUYECKOM
nepepadoTKe TBEPAbIX OTXOJOB C MOILIHOCTBIO OKOJO 20 MJH. T, a Takxke 32
OMOMEXaHUYECKUX MPEANPUITHSI O €KETOHOW BbIPAOOTKE OKOJIO 5 MIIH. TOHH
TorBa U3 mycopa. [Ipy 3TOM M3 KaXJbIX 5 MIIH. T OTXO[OB OCTAE€TCS JIMILb
10% (0,5 MJH. T), Hy>KJAIOIIMXCS B 3aXOpOHeHuu [J].

[IaTnypoBHEBass uepapxus OTXO[OB ONPEAENSET CICAYIOLIMIA MOPSIOK
NPUOPUTETOB: TMPENOTBPALLEHUE, TOATOTOBKA K TMOBTOPHOMY MCIOJIb30BaHMUIO,
PEUMKJIIMHT, JIpyrue (pOpMbl BOCCTAHOBJIEHUSI (OCOOEHHO C LIEJIbIO TOJIyYEeHHUS
3HEpruu) U yTuausauus. B KaxkoM KOHKPETHOM Cjlyyae MPUOPUTET OTHAETCS
HamboJsiee 3KOJIOTMYECKU BBLITOJIHOMY BapuaHTy. Hapsiy ¢ Bo3feiicTBUEM Ha
OKPY>KAIOIIYIO Cpefly, HEOOXOAMMO YYMTBHIBATH [OCTYMHbIE TEXHOJOTMYECKUE
OMUMU, a TaKXKe 3SKOHOMUYECKME U ColMalibHble mnocnencTsus. I[loaTomy
3KOHOMMKA 3aMKHYTOIO LIMKJIa B ['epMaHuu nocsiefjoBaTesIbHO OPUEHTUPYETCS Ha
YMEHBILIEHWE KOJMYEeCTBA M MmepepaboTKy OTXofioB, 0e3 yumepba s
YCTOSIBIIMXCS1, KAUECTBEHHbBIX , 3KOJIOTMYECKU 06€30MaCHbIX MPOLECCOB OOPALLIEHUS C
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orxoamu. 1o 68% ObITOBBIX OTXOJOB BTOPUYHO HUcHoJib3dyeTcs [6]. Kaxknblii
ron B I'epmanmm Oosbiime OOBEMBI KOMMEPUYECKMX OTXOMOB OOpa3ylroTCs B
pe3yJibTaTe fAesTeabHOCTU Oosiee 3,6 MIIH. mpeanpusThil. XOTs MOjaBJstonee
OOJIBILIMHCTBO WX COOMpPAETCsl Pa3fejbHO M TOABEPraeTcsl nepepadoTKe s
BTOPUYHOTO HCIOJIb30BAHUSI, OKOJO 6 MJIH. T CMEIIAHHBIX MYHULMNAIbHBIX
OTXO/IOB KOMMEPYECKOIO IMPOUCXOXKACHUS O00pasyroTcss Kax/apli rop. B
MOCJEOHNE TOAbl TOJBLKO OKOIO 45% 53TNX CMEUIaHHBIX OTXOJ0B OBLIA
NPEABAPUTEIILHO OTCOPTUPOBAHbI, oOcTaBmMecss 55% ObulM  MCHOJI30BAHDI
HENOCPEICTBEHHO JJ1s1 MPOU3BOJICTBA SHEpruu [2].

KpaTtko paccMoTprM OCHOBHbIE KaTETOpUU TBEP/bIX OTXOA0B B ['epmaHuu:

(1) IIucuas Oymara u nevyaTHbIE U3JAHKS: PEUMKIIMPOBAHME HA YPOBHE 81-
97% o61iero oonema Hakonaenus B 2000-2015 rr.;

(2) YnmakoBouHble OTXOfbl. X OCHOBHBIMU COCTAaBJISIFOILMMU SIBJISIFOTCS
CTEKJIO, aJFOMUHUN, >KECTb, MJIACTUK, Oymara, KapTOH W JIEpEBO - BCE OHU
NPECTaBISIOT COOOIl 1IeHHOEe BTOPChIpbe. [IOBTOpHOE WCMONb30BAHUE WU
BOCCTAHOBJIEHUE 3TUX MATEPUATIOB MOMOTrAeT COXPAHUTHL MPUPOJHBIE PECYPCHI,
COKOHOMUTDb HEPIUI0 U COKPATUTH BLIOPOC MAPHUKOBBIX ra30B. OTEIbHbIN
cOOp OBITOBBIX YIAKOBOYHBLIX OTXOJOB, BBEECHHbIN «YKa30oM 00 yNaKOBKe»
MOJIb3YETCSl BLICOKMM YPOBHEM MOJJIEPXKKU CPeid HEMEUKON OOLIECTBEHHOCTH.
Ecim B 2007 r. ypoBeHb YTWUIM3aUMU YMAKOBOYHBLIX MaTepuasioB B ['epmaHuu
cocTaBJIsia1 0KoJi0 39%, To B HacTosiilee Bpemsi peBbiiaet 97%;

(3) buopaznaraembie oTxofbl: B 2015 r. ux o6beM cocTaBusl okojo 14
MiaH. T. Hcnosab3oBanuch It KOMIIOCTUPOBAHMWS C  MOCJEAYOLIUM
MCNOJIb30BAHUEM B KaUeCTBE yJJOOPEHUS] B pACTEHUEBOJICTBE U JIJIs1 MPOU3BOJICTBA
Ouorasa (MeTaHa) B SHEPreTUYECKUX LEJSIX;

(4) Teeppablil OPraHUMYECKUil OCAJOK CTOYHBIX BOJ, C KOMMYHAIbHBIX
OYMCTHBIX COOpY3KEeHMI (0KOosi0 1,8 MIIH. T CyXOro Beca B TOfl) COIEPXKUT Psif]
NUTATEJIbHbIX BELLECTB 11 PACTEHWi, B 4acTHOCTHU, pocop. [loaTomy atoT
pecypc HUCMONb3YyeTCsl B KauyecTBE yJOOpPEHUs B CEJILCKOM XO3SICTBE (OKOJIO
24% B 2016 r.) u B nanamwadgTHOM u3aiiHe (okoso 10% B 2016 r.). Oxkono 65%
TBEPAOrO0 OPraHMYECKOTO OCAKA CXKUTAKOTCS, YTO NPUBOAUT K MOTEPE LIEHHBIX
BelLIeCTB, Hanpumep, pocdopa;

(5) DnexkTpoHHbIA U 37NEeKTpoTeXHUYecKuil JoMm. Ilo 3aKkoHOAATENLCTBY
EC, oxupaemblil BO3BpaT 3JIEKTPOTEXHUYECKOTO JIOMA OT HACEJIEHUS] HE JJOJKEH
ObITh HUXE 45%. B 2011-2015 rr. B 'epmanun cobupanoch B CpeJHEM OKOJIO
80% Takux OTXOMIOB, IPU 3TOM BTOPUYHON nepepadboTke noasepraimch 91-96%
OT COOpaHHOr'0 KOJIMYECTBA;

(6) Hcnonb30BaHHbIE XMMHUYECKHWE WCTOYHMKM TOKa (AKKYMYJSITOPBI,
Oartapeiiku) — mnpoparoTcsd B I'epmMaHum B KoOJMYecTBE He MeHee 45 ThIiC. T
exxerofgHo. IIpu sTom, Mo oneHKam 3KCnepToB [2], Julllb MOJOBMHA W3 HUX
BbIOPACHIBAETCS HACEJICHUEM B CIIEUMAJIbHbIE KOHTEMHEPHI B Mara3uHax M TOYKax
coopa mycopa. LleHHble BTOpPUYHBIE CHIPHEBbLIE MaTepualibl, TaKME KaK LMHK,
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CTalb, (eppoMapraHel], CBHMHEL, KaJMUI M IUIACTUK W3BJEKAIOTCS U3
VICNIOJIB30BAaHHBIX OaTapei U UCTIOJb3YITCS TIOBTOPHO;

(7) ABtomMOOMIM ¢ HUCTEKWMM CpoKOM 3Kcrmyatauuun (AMCD).
HupektnBa EC (2015 r.) «O TpaHCNMOPTHBIX CPEACTBAX C MCTEKIIMM CPOKOM
aKcIyaraumu» 1 repmaickoe «IloctanoBnenne 06 AMCO» ycranoBunmu 85%
HOpMaTUB peuuKiMHra M 95% HopmaTuB BTOpUYHOW nepepabotku ansg AVCD.
B peanvnocT 88-95% ANCS B nepunop 2011-2015 rr. nogseprimch BTOPUYHON
nepepadoTKe.

(8) MuHepanbHble OTXO/bI - SBISIOTCS KPYNHEWIIMM MTOTOKOM OTXOJIOB B
['epmanuu ¢ roioBbiIM 00beMOM Oojee 275 MaH. T. OHM BKIIIOYAIOT B ceOst
OTXOJIbl CTPOUTENILCTBA U CHOCA 3[IaHUI U COOPYKEHUIl, FPYHT U3 KOTJOBAHOB,
BBIPBITBIX NOJ] (PYHAAMEHT, a TaK>Ke IUIAKY U Memnell OT NPOLUECCOB CXKUTaHUsI
B 3HEPreTHKe W MEeTaJulypruv. 3HAuuTelIbHAsl J10JI1 MUHEPAJIbHBIX OTXO/JOB B
['epMaHumM UCNONIB3YETCSI CTPOUTEILHON MPOMBILIJIEHHOCTBIO, I7I€ OHU 3aMEHSIIOT
NEPBUYHbBIE CTPOUTEJIbHBIE MATEPUAIBI (HAIPUMEDP, CTPOUTENBHBIN MECOK) OO
B Ka4eCTBE MaTepuaia 00OpaTHOM 3aChINKKA KapbepoB [2].

OCHOBHO¥ LI€JIbIO MOJIMTUKU YIIPABJIEHUSI OTXOflaMu B ['epMaHum siBisieTcs
npefoTBpallleHie HeOJIaronpusiTHOrO BO3JCHCTBUS HA OKPYXKAIOLIYIO Cpefy.
['epMaHusi nofjepKuBaeT OYEHb BBICOKME CTaHJAPThbI 3alUTHI BOJ, MOYBbI U
BO3/lyXa OT BbIOPOCOB M COPOCOB, CBSI3aHHBIX C NEPEPAOOTKON M XpaHEHUEM
OTXO/IOB. 3ampeT Ha 3aXOpOHEeHHe HeoOpaOboTaHHbIX OTXofoB (2005 r.) U ux
nepepaboTKa Ha 3HEPruto, MOMOIIIM CHU3UTH BLIOPOCHI METaHA CO CBAJIOK U
MAapHUKOBBIX T'a30B Ha 56 MJIH. T 3KBMBAJIEHTOB JiMoKcuaa yriepopa ¢ 1990 r.,
yTo cocTaByseT 6osiee 20% MexayHapogHbIX «KHMOTCKUX 1enei», KOTopble
['epmanus noobGenjana BbIMOJIHUATS.
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E.10. Pynenko, E.H. MakeeBa, H.J. Taruena, T.C. TuxoneHko
PI'BOY BO «Camapckuil TOCy1lapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET»

BJIMSHUE KUCJIOTHOW AKTHUBAIIMN HA BO3BMOXHOCTbD
NCITOJb30OBAHMSA IIMBHOU IPOBUHDBI JISI OYUCTKHU
CTOYHbLIX BOI OT HE®THU

HccnenoBana BO3MOXKHOCTb UCIOJIB30BAHUSI CYXOW MUBHOM APOOUHBI JII OYUCTKU
CTOYHBIX BOji OT HedTH. [TokazaHo, YTO MUBHYIO JPOOMHY, MOAU(ULMPOBAHHYIO CEPHOW U
aQ30THOM KHUCJOTaMU PA3JIMYHON  KOHLUEHTPALUMM, MOXHO NPUMEHSATb [l OYMCTKHU
HepTe3arpsI3HEHHbIX CTOYHbBIX BOJI.

KroueBble crioBa: nuBHas IpoOMHA, MOAU(UKALMSI, CEpHAsi KUCIIOTA, a30THAsl KACJIOTA,
CTOYHbIE BOfIbl, OUMCTKA, HE(PTb.

[IuBHast qpOOMHA SIBJIIETCS OCHOBHBIM TBEPJIbIM OTXOJ0OM, 00Pa3yOLUMCS
Ha MMBOBapeHHbIX 3aBofiax [l1]. OHa umeeT O4YeHb HU3KYI0 CTOMMOCTb U
KPYTJIOTOAUYHO  BbIpA0AThIBAETCS B  OOJBIIMX KOJUYECTBAX HE TOJBKO
KPYNHbIMA, HO ¥ MajbIMU [HMBOBAPEHHBLIMU MpeAnpuATusiMA. B HacTosee
BpEMsi, NMUBHYIO JPOOMHY B OCHOBHOM MCHOJIb3YKOT B KayeCTBE KopMma [jisi
>KMBOTHBIX, KOMIIOCTUPYIOT WM BbIOpAachIBalOT Ha cBajiku [1, 2, 3]. Opgnako
CTOMMOCTb  YTWIM3AaLIMA MHMBHOW JPOOMHBI HAa TOJHWIOHAX MOCTOSIHHO
YBEJIMYMUBAETCS, & UCMOJIb30BAHUE JIAHHOTO OTXO/a HA KOPM CKOTY MOCTENEHHO
YMEHbIIIAETCSA, YTO CTUMYJUPYET TMOWCKU aJbTEPHATUBHBIX MyTel [Jist
YMEHbIIIEHUsT ~KOJM4YecTBa OOpa3oBaHMs M YJIY4YLIEHUS] KOMMEPYECKOro
VICTIOJIb30BaHUsI MUBHOM JIpoOuHbI [1, 4, 5].

Marepuanbl u Metoabl. B kauecTBe 00bEKTa HCCIIEIOBaHUSI B padboTe
NPUMEHSJIM TNMBHYKO JIpoOuHYy c copepxkanuem Binaru 80 %, koropas ObLia
NOJIy4eHa Ha OJHOM W3 NMBOBAPEHHbIX KommaHuid Camapckoil 00JIacTu.
Bnaxnyio mnuBHyr JpoOuHY BbicylMBaiv npu Temnepatype 105 °C B
cymmibHOM Kagy «IKPOC» 10 nOCTOAHHON MacChl.

CnocoOHOCTh NMBHOM JIPOOMHBI MPOU3BOAUTL OYMCTKY CTOYHBIX BOJ| OT
He(pTU HUCCIEIOBAIM HA MOJICNIbHBIX  pacTBOpax CTOYHbIX Bop. [lns
NPUTOTOBJIEHUS] MOJIEJIbHBIX PACTBOPOB CTOYHBIX BOJI MCMOJb30BaIU HE(PThb
cpenHelt miotHocTH (3.2.1.2) [6], nonyyeHHyto Ha OAO «OpeHOypruedTh».

[Inst u3ydyeHuss BO3MOXKHOCTM WCNOJIb30BAHUSI TMUBHOW JIPOOMHBI [Jisl
OYHUCTKU CTOYHBIX BOJI TOTOBWIM MOJE/bHbIE PACTBOPbl CTOYHBIX BOJ| C
KoHueHTpauueit Hedptu B Bofie 100 mr/in, 200 mr/mn, 300 mr/a, 400 mr/m, 500 mr/a.
JInst aTOrO0 Opani KOHMYECKYI KOJI0y BMECTUMOCTbiO 250 Mmil, fiesanu B Hel
HaBecKy HedTu Maccon 0,025; 0,05; 0,75; 0,1 umm 0,125 r u npunuBanu 250 mi
BOJJONPOBOJIHOM BOJIbI, IMYJILCHUIO TMEPEMEIIMBAIA HA MarHUTHON Memanke KA
npyv KOMHATHOU TeMnepaTtype ¢ yactotoi BpaueHus: 1500 06/mun B Teuenue 20
MUH.
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Hnst KACJIOTHOM MOAM(UKAUMU MUBHOM APOOMHBI B MIOCKOJIOHHOW KOJIOe
BMecTUMOCTBIO 500 MiT Ha TabopaTOpHBIX Becax B3BemmBan 30 r Cyxoi NMBHON
npo6uHbl ¢ ToyHOCThIO 10 0,1 T, fo6asnsm yuiuHapom 300 mit 1 %-Horo, 5 %-
HOro Wi 10 %-HOro pacTBopa CEpHOW WA a30THOW KHUCJIOTbI U BBIIEP>KUBAIIN
NpYA MOCTOSSHHOM NEepeMelMBaHnyM Ha MarHuTHoy mewmanke IKA mpum yacrore
BpaiieHus 1000 o6/mMun B Teyenne 10 MMH NMpU KOMHATHOM TemImepaTrype.
[TosyyeHHyt0 cMmech OT(WIBTPOBBIBAIIM YEpPe3 BaTHO-MApJEBbIl (PUIBLTP,
MOAM(ULMPOBAHHYO MUBHYIO JIPOOMHY NPOMBIBAIM IUCTUIUIMPOBAHHON BOJOMN
no pH=7 u cymmnu cyumnsiom mikapy «9KPOC» npu remneparype 105 °C no
NOCTOSTHHON MacCChlI.

Inst uccienoBaHusi BO3MOXKHOCTH MCIOJIb30BaHUS MOAU(ULMPOBAHHON
KUCJIOTaMU TMHUBHOW JIpOOMHBLI [JIsi OYMUCTKU CTOYHBIX BOJ W3 KaXKJoro
MofiesIbHOro pactBopa Opamu 100 mu, momemianv B TUIOCKOIOHHYKO KOJIOY
BMECTUMOCTBIO 250 MJI, 106aBsiid 5 T MOAU(UIMPOBAHHON MMBHOM JPOOUHBI.
CMechb nepemMellrBalii Ha MarHUTHOM Mellajike MPYU KOMHATHOW TeMmrepaType ¢
yactoToil BpaiweHusi 1500 o6/mun B Teuyenue 10 muH. Ilocne storo cmech
dunbTpoBanM Yepe3 CKIamauaTblii  PUILTP «KpacHasi JieHTa». DuibTpar
MOMeIAIM B [IEJUTEIbLHYIO BOPOHKY, I00aBisiii 10 MJI rekcaHa U MHTEHCUBHO
BcTpsixuBasd. [locine ToOro Kak KUJKOCTb PACCIOUTCSI, HUXKHIOO YacThb
(pacpmHaT) cAvMBaIM B CJIMB, a BEPXHIOK (9KCTPAKT) B CTEKJISIHHBIA CTaKaHYMK
BMecTUMOCTBIO 50 w1, noGaBisiii 10 r© cynabduTa HaTpus, [Js yAaJleHus U3
(punbTpaTa Mmy3bIpbKOB U Kamesb BOJbl, NEPEMEIMBATA CTEKJISTHHON MaJOYKO,
3aTeM (PUIIbTPOBAIU Yepe3 CKIaquyaThiil (pUuiabTp «KpacHas jJeHTa». CofepxkaHue
HEe(THU B OJArOTOBIICHHOW MPo0Oe onpenessuii ¢pyiyOpUMETPUYECKUM METOIOM Ha
aHanmuzatope kugkoct «dmoopar-02-3m» [7]. B KadecTBe KOHTpPOJIS
UCNOJIb30BAJIM  MUBHYIO JIpOOMHY, HE TOABEPraBILIyIOCS  MOAU(UKALUN
KHUCJIOTaMU, BbICYLIEHHYO npu Temnepatype 105 °C.

OcTaTouHyH0 KOHUEHTpAUMIO HE(PTU B MOJIEIBHOM PACTBOPE CTOYHBIX BOJ
onpefessiau no popmyiie

C.-V.-K

C =—t 1 ‘mr/m,

ocm
np

rae C,. — KOHUEHTpalusi He(pTu B pacTBOpE rekcaHa, Mr/J;

V.— 00beM rekcana B3sIThI [IJ1s1 SKCTPAKUUU, MJT;

V., — 00beM npoobl, MIT;

K — pa30aBneHue 3KCTpakTa, eClii 3KCTPaKT He pa30asistoT, To K=1.

Crenenb ypaneHust HEPTENPOAYKTOB B PACTBOPE HAXOAUIN 1O popmylJIe:

M 100%,

0
rjae C, — HayalibHasi KOHLUEHTpauyst HedpTu, Mr/J;
C.. — ocTaTOYHas KOHUEHTpalusi He(PTU B MOJIEJILHOM PAaCTBOPE CTOUYHBIX BOJ, MI'/JI.
HccnenoBannst OCYWIECTBIISUIA B TPEXKPATHOW TMOBTOPHOCTH, AHAJIN3

Ka>KJ10¥ IpOOBI MPOBOJWIINA B TPEX NOBTOPHOCTSIX .

X =
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Pe3yabTaThl M ux oOcyxkaeHue. JlaHHble J1a060pPATOPHBIX WCIBLITAHUI,
MOJIyYEHHbIE TPU WUCCJEIOBAHUM 3aBUCUMOCTU CTENEHU YAaleHuss HedTu u3
MOJIEJIbHBIX PACTBOPOB CTOYHBLIX BOJI OT KOHIEHTPALMU CEPHOW KUCJIOThI,
WCINOJIb30BAHHOM [IJ1s1 MOJIM(ULIMPOBAHKUSI MUBHOI JPOOUHBI, U KOHTPOJLHOTO
oOpa3ua NUBHOW ApoOuHbI, BhicyllleHHoU npu 105 °C, mokasbiBaroT, YTO NpU
MOM(UUMPOBAHNM TNMBHOW NpOOMHBI cepHor (puc. 1) m consHoit (puc. 2)
KUCJIOTaMM PA3JIMYHOI KOHUEHTpAUUKU HAOMIOAeTCsl TEHACHLMS K MOBBIIICHUIO
ee aJcopOUMOHHOM cnocoOHOoCcTH. Mcnosb30BaHWe KOHTPOJIBLHOrO oOpasya
MUBHOI IPOOUHBI 171 OUUCTKU MOJIEbHBIX PACTBOPOB CTOYHBIX BOJ| MO3BOJIAJIO
apcopoupoBaTb OoT 92,6 no 94,67 % HedTu. OuucTtka NUBHON JIPOOUHOMN,
00paboTaHHOW CEepHOM KUCJOTOM, MO3BOJMIA yaanuTh ot 92,77 po 96,36 %
HeTU U3 MOJIEIbHBIX PACTBOPOB CTOYHBIX BO/I.
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O koHTponb; O 1 %-Has kucnota; @ 5 %-Hasa kucrnota; @ 10 %-Has kucnota

Puc. 1. 3aBucumocTb cTenenu yuaneHust HepTH U3 MOJIETIbHOTO pacTBOPa CTOYHBIX BOJI OT
00pabOTKHM POOUHBI CEPHOI KUCIOTOMN

3aknrouenue. [TuBHy0 ApoOKHY, OOpa3yIOLIYyIOCS B KAYECTBE OTXOfA MPH
MIPOU3BOJICTBE NMUBA, MOXKHO MCIOJB30BaTh B KAYECTBE aJICOPOEHTA JIJIs1 OUYUCTKHU
CTOYHBIX BOjJ OT He(Tu. [IMBHYIO ApoOMHY, MOIM(UUMPOBAHHYIO CEPHON M
AQ30THOM KHCIIOTAMU PAa3JIMYHOW  KOHLUEHTpPAUUM, MOXKHO TPUMEHSITH [JIs
OYMCTKHU He(TE3arpsi3HEHHbIX CTOYHBIX Bofi. Hanbonbiiee konmyecTBo HeTH U3
CTOYHBIX BOJI YAAIAECT NMBHAas JpoOuHa, MmogucpuuupoBanHas 10 %-Hbm
pacTBOPOM CEPHOM KUCJIOTHI.
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Puc. 2. 3aBucumocTb cTenenu yianaeHus: HepTH U3 MOJIEJIbHOTO pacTBOPa CTOYHBIX BOJI OT
00pabOTKM ApOOVHBI A30THOM KUCIIOTOM

JIureparypa
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V.99. - P.5427-5435.

2. Wang, D. Biological efficiency and nutritional value of Pleurotus ostreatus
cultivated on spent beer grain / D. Wang, A. Sakoda, M. Suzuki // Biores. Technol. — 2001. —
V. 78.-P.293-300.
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O.B. CmupnoBa, A.C. CopoyeHko

Bamkupcknii THCTATYT TEXHOJIOTUI U ynpaBieHus ((punmadn)
OBI'OY BO «-MI'YTY umenn K.I'. Pazymockoro (ITKY)»,
ropopg Meneys

OCOBEHHOCTH NCITOJIb30OBAHUA 9 KOHOMMUKO-
IKOJOI'MYECKUX NHCTPYMEHTOB B POCCHUUA

B cratbe paccMaTpuBalOTCS I'JIaBHbIE TEOPETUYECKUE OINPEACIICHUST 3KOHOMUYECKUX
METOOB 10 SKOJIOTMYECKOMY KOHTPOJIKO, OIpPEAC/ICeHUe OCOOCHHOCTEN UCIOJIb30BAHUS
NPUPOAOOXPAHHBIX MEPOIPUSATHNA.

KatoueBble  ci0Ba:  35KOHOMMKO-IKOJIOTMYECKUE  MEXaHWU3Mbl, I[PUPOROOXPaHHAs
[EATENBHOCTD, 3KOJIOrYeCcKas noauruka Poccun

OxpaHa OKpy>Karolled Cpefbl CUYUTAETCI OfHOM W3  OCHOBHBIX
OOLIEYEIOBEYECKMX  3aJjay, 3HAYMMOCTb  3AKJIOYAETCI B YCUJIEHHE
AQHTPOIIOT€HHOTO BO3JCHCTBUSA Ha OKpYyxKarolyro cdepy. Okpyxaromas cpeia B
JIAHHBIA TEPUOJ] BPEMEHM YK€ HE CHOCOOHA TapaHTUPOBATH PABHOBECUE
NPUPOAOOXPAHHBIX CBSI3EM CTPAHbI CJIEAYET AHAJIU3UPOBATH KAaK HEJCIMMYIO
4acThb OOIEHAMOHAJILHBIX,, @ TaKXKe 00lIeUeTI0BEUYeCKUX [IEHHOCTEN.

dopmupoBanue OOLLECTBEHHO-(PMHAHCOBBIX, OOILLECTBEHHO-
NOJIMTUYECKUI, & TakKXkKe HAYYHO-TEXHOJOTMYECKUX MMPUOPUTETOB CTPAHbI
00s13aHbl ~ OCHOBBIBATbCSI HA  TNPUHUMUIAX  OKOJIOTMYECKOro OanaHca W
NpUpPOI0OXpaHHON paboTbl. Ho ¢uHaHcOBast yCTOMYMBOCTL HE [IOJKHA
JIOCTUTaTbCS BO BpeEJ IKOJOrm4yeckon OesonacHoctu. [lo 3roil npuumze
3HAYMMOCTb U3YyUYEHUs ONpPEeJesieHa TeM, YTO B OTCYTCTBUUA BEPHOIO MOCTPOCHUS
U [PUMEHEHUS MHCTPYMEHTOB 93KOJOTMYECKOTO PEryJIMPOBaHUSI  HEJb3sl
rapaHTUPOBATh MPUPOJOOXPAHHYIO PA0OTY CTPAaHbI.

Llenbro naHHOM PabOTHI SIBASETCS aHAIMW3 A0CTPAKTHBLIX OMPEJCJICHUN, a
Tak>Ke OOHApy>KEeHWE OTJIMYUTEIbHBbIX YEPT MPUMEHEHUS! Pa3HbIX (PUHAHCOBBIX
WHCTPYMEHTOB, KOTOpPbIE HaMpaBJieHbl HA 3KOJIOMMYECKOE PEryJupOBaHUE, HO
KpPOME TOro ucciefjoBaHue (PaKTUYECKOro MCMOJIb30BaHUS JAHHBIX MEXAHU3MOB,
KaK B JIpyIrMX rocyjapcrtBax, Tak u B Poccuiickoin ®Penepauuu. [IpuopureTHoii
npoO0JIeMOii U3yYeHUs] CUUTAETCS TIOCTPOEHUE KITFOUEBbIX PACKJIAIOB K Pa3BUTHUIO
3KOJIOTMYECKON TMOJUTUKM, & TaK>Ke CO3[]JaHME KOHLEMIMU MHOroOO0elaroluX
(pvHAHCOBBIX MEXAHM3MOB 3KOJIOrM3aluu (POPMUPOBAHUSI.

['maBHas 1enb 3KOJOTMYECKOTO pEeryJiMpoBaHMsl — 3TO OXpaHa
OKpyXarwllei cpefbl, 4YTO pAoOuBaeTcss nyTeM (OpMUpPOBaHUSI Haubouee
3KOJIOTMYECKUX, HO B  TOXE  BpEeMs  PECYpCOEMKHUX  TEXHOJIOTHUM,
PECTPYKTYpU3AUK MPOMBILIJIEHHOTO MPOU3BOJICTBA COIVIACHO MHHOBALIUOHHOMY
9KO0JI0ro0e30MacHOMY BHJly, HO KPOME TOrO BBEJEHMEM IMOIOOHBIX CHOCOOOB
ylnpaBlieHUsl, Kakue B  TOXE  BpeMsl  TapaHTUPYIOT  yBeJIMYEeHHE
NPOU3BOJUTEILHOCTU U COKpallleHue OO0BbEMOB MO 3arps3HeHuto. zKenaHue
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TOBAPONPOM3BOIANTENEN K LEJeCOOOpa3sHOMY PACXO[OBAHMIO PECYPCOB B
COOCTBEHHOV pPadOTE JOCTUTAETCSI C TMOMOIIBI0 NPUMEHEHUSI COBOKYITHO
OCYLLECTBIISIFOIIMX KOHTPOJIb CINOCOOOB 3KOJIOTMYECKOTO PETYJIMPOBAHUSA C
(prHaHCOBBIMM MEXaHM3MaMM MPUPOAOIONb30BAHUSA, TO, YTO B OKOHYATEJIBLHOM
CYeTe, CYMATAETCA HE TOJBKO 3KOHOMUYECKM BBITOIHBIM, HO TakKXe |
9KOJIOTMYECKU TOAXO/ISALLIM.

[log SKOHOMMYECKMMM  MEXaHM3MaMM  MPUPOJOOXPAHHON  pabOThI
NOHMMAIOTCA Pa3HOOOpAa3HbIE CPENCTBA, CIIOCOOBI, COOBITHSA, CBA3U BIMSHUAS Ha
9KOHOMUYECKOE TMOJIOXKEHUE (PUHAHCOBBLIX CYOBEKTOB C LEJIbI0 OpUEHTALUU
paboThbl B 3KOJIOTMYECKU OJIarONpUSITHOM TEUEHUM, a UMEHHO ONTUMAJIbLHOE U
OepexXMBOe MPUMEHEHUE MPUPOJHBLIX PECYpPCOB, CHUXKEHUE SHEPro-, a TaKxkKe
PECYPCOEMKUX MPOU3BOJICTB, KPOME TOr0 MUHUMU3ALMS Bpefa, MPUUMHSIEMOro
okpyxKatouieil cpefe. C mnopiep>Kkoil (PUHAHCOBBIX MEXAHHU3MOB BO3MOXKHO
OKa3bIBaTh BO3/ICICTBME HA TNOOYAUTENbHbIE MOTHUBbI B [IEATEIBHOCTU
XO03SCTBEHHbIX CyOBEKTOB, KOPPEKTUPOBATh TOBApHO-(DMHAHCOBbIE
B3aMMOOTHOUIEHUS] HA YPOBHE OpraHu3auuil, CyObeKTOB U TOCY/IapCTBa B LIEJIOM.

Cuctema BO3MIENCTBUS (DPUHAHCOBBIX MHCTPYMEHTOB MPUPOAOOXPAHHON
paboThl MOAPa3yMEBAET BIMSHUE HA SKOHOMUYECKHE WHTEpEeChbl CyOBLEKTOB
XO3SMCTBOBAaHUSI C TMOJIEPKKOM M3MEHEHMs] 3aTpaT, a Tak>Ke BbIFOf,
0o0pa3ylolIUXCsl MpPHM Pa3HbIX [IEWCTBUSAX JAHHbIX CyObekToB. Ilpu 3TOM,
HEMOCPEICTBEHHO NpUMEHEeHue napopacnpeeIuTeIbHbIX niaTeKen
OCYLIECTBJIISIET CTAOWIIU3UPYIOLYIO0 (DYHKIMIO.

CyTb (pMHAHCOBBIX MEXAHU3MOB IKOJOTMYECKON TOJUTUKU OTKPbIBAETCS
B X MHOTO(DYHKIJMOHAJILHOM Ha3HAY€HUU, HO HEMOCPEACTBEHHO:

- aKKyMyJMpoBaTb  (PUHAHCOBbIE pPECypcbl B  OIOKETHBbIX WU
BHEOIOJIDKETHBIX (DOH/IAX Ha PA3HbIX YPOBHSX PErMOHAIIbHO-aIMUHACTPATUBHOIO
yIPaBIEHUSI C LEJIbI0 OCYLECTBIIEHUSI TOCY/JAPCTBEHHBIX, PErMOHAJbHBIX, a
TaK>Ke TEePPUTOPUAIIbHBIX TMPOEKTOB, IUIAHOB, COOBLITMI B cdepe 3aluThl,
BOCIIPOU3BO/ICTBA U OXPaHbI OKPYXKaIOILIEH Cpefibl;

- 3auMHTEpecOoBaTh Ha JIOKAJIbHOM KOOPAMHALMOHHO-XO03SCTBEHHOM
YPOBHE aTMOC(EPOOXPAHHBIX, BOJIOOXPAHHBLIX MEPONPUATUSIX, YMEHbLICHNE
OTXOJIOB OT OCYUIECTBJISIEMON [I€ITEbHOCTH, YTUIM3AUMs M 3aAlIUIIEHHOCTD
3aXOPOHEHUSI OTXOJIOB;

- CHnocoOCTBOBAaTb W3rOTOBJICHUIO 3KOJIOTMYECKM YHUCTBIX TOBApOB W
BBEJICHUIO OIPEJIEJIEHHbIX TEXHOJIOTUIA;

- MOJYIEPXKMBATb NPUPOJOOXPAHHbIE TEPPUTOPUM U OKa3bIBaTh MOMOLLb
BOCCTAHOBJIEHUIO HAPYILEHHbIX.

Bosee 3HauMMbIMM  YCIOBHSMM TIpU  WCCIEAOBAHWM, A  TaKXKe
YICTIOJIb30BAaHUU 9KOJIOTMYECKHU-(PUHAHCOBBIX MEXaHU3MOB CUMTAIOTCSI
cenyrouye:

- MEXAHU3M peain3alliu;

- IPUPOJIA BO3JENCTBUS Ha (DUHAHCOBBIE UHTEPECHI CYObEKTOB;

- TMPUHUMIBLI  BO3/ICVICTBUSI HA OCHOBHBIE KaTEropuu (PUHAHCOBBIX
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CyOBEKTOB;

- (hopMbI MEXAHU3MOB.

Bo B3aumoOCBsA3M 2JIEMEHTOB OCYLIECTBJIEHUS 3KOJOrO-(pMHAHCOBBIX
MEXAHU3MOB Pa3/esIIOTCS HA CIENYIOLIE:

- aIMMHUCTPATUBHOE NepepacnpefiesicHie (PUHAHCOB — HMCIMOJb3YEeTCS B
Cllyyasix aBapUIHOIO 3aCOPEHUs OKPYKarOLLEel Cpepl;

- (pUMHAHCOBbIE TpPAaHC(EPTHI — KOHLENLIMS NAPOPACIPENETNUTEIBHBIX
3JIEMEHTOB,;

- CBOOO/IHBIE PBIHOYHBIE METOJIbI IEPEPACTIPENICIICHUS (PUHAHCOB;

- COJICMICTBME HA PbIHKE — WMCIMOJb30BaHUE (PMHAHCOBBIX KOH(UTYpauui
MOMOIIY 95KOHOMUYECKUM CYOBEKTAM.

CornacHO BIMSIHMIO, Ha (PUHAHCOBBIE HMHTEPECHI CYOBEKTOB 3KOJIOIrO-
9KOHOMUYECKHME MEXAHU3MbI BO3MOYKHO pa30UTh HA [IBE KATETOPUU:

- UHCTPYMEHTbI, HalleJICHHbIE HA TTOJTy4YeHUE IOXOIHOCTH;

- UHCTPYMEHTbI, HalleJICHHbIE HA MOBBILICHUE TTOTy4YeHUE MPUOBLIIN.

DTO pacnpefieiecHue CUYUTAECTCS OTHOCHUTEJIbHBIE, BCJEJCTBAE TOrO, YTO
9KOJIOTO-9KOHOMUYECKHE METOMbl B 3aBUCUMOCTH OT (DPAaKTOPOB HUMEKO BCE
IIAHChl OCYWECTBIATH (PYHKUMM TEPBOM, a TakkKe BTOpou kKareropu. K
MpUMEPY, HAJIOTU OCYWECTBISIOT (PYHKUMIO MOJTy4YeHUE NPUObLLIU, a B BApUAHTE
JIbTOTHOTO HAJIOTOOOI0KEHUST Oy/IeT CIOCOOCTBOBATH MOBBILLIEHUE JOXO/IOB.

CnenoBatenbHO, [JIsi TMPEOMIOJEHUSI KPU3UCHBIX YCJOBUN BO3MOKHO
MPENCTABUTH CIEAYIOLIEE:

- YCOBEpUIEHCTBOBATh (PUHAHCOBbIE OrPAHUUYEHUSI HA XO3SIMCTBEHHYIO
NEeSITEIbHOCTD;

- IMUEH3UPOBATDb XO3SIMICTBEHHYIO U MHYIO pPadoTy;

- BHE[IPUTH E€/IMHYIO 9KOJOTMYECKYIO IKCIIEPTHU3Y;

- MOJIEpHM3MpOBAaTh HAJOTOBYIO TMOJUTUKY B cdepax 3ammTbl U
ONTHUMAJILHOT'O MPUMEHEHUS HAXOJISALLICICS B OKPY KAIOILIEH Cpefie;

- BHEPUTb KOHUENUMUA MPUPOIOOXPAHHOIO CTPAXOBaHUS, A TaKXKe
MPUPOIOOXPAHHOTO ay/IUTa;

- TPOM3BOJIUTH MOJACYET MPUPOJHOTO YCJIOBUS MPU IKOHOMUYECKOW OLICHKE
XO3SIMCTBEHHBIX 3aKJIFOUEHUI.

JIureparypa
1) Bypko P. A., Tepéumna T. B. Dxonormyeckue mnpobsieMbl COBPEMEHHOIO
oOuiecTBa U X MyTu peuienus // Monopoii yuensiii. — 2017. — Nell. — C. 237-238.
2) Kouypos b. M. T'eorpacusi skojgormueckux cutyauuil (3KOJMarHoCTUKA

tepputopuil). — M.: " PAH, 2017.— 156 c.
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N.B. Tuxonosna ', 10.B. Koabsanoekona :

'"Ynpasnenne PefiepanabHO CITy>KObI 0 HA/I30py B Cpepe 3alnThI IpaB
notpedurenen u 0jaronoyyus yejsoBeka no Kpacnosspckomy kpato,
r. KpacHosipck
‘PBYH «®enepanbHblil HAYYHbIA UEHTP MEAUKO-TIPOPUAITAKTUIECKUX
TEXHOJIOTUI YIIPAaBJIEHNs PUCKAaMU 3[J0POBBIO HaceseHus» PocroTpebHan3opa,
r. Ilepmb

I'MI'NMEHNYECKAS OHEHKA KAYECTBA ATMOC®EPHOI'O
BO3JYXA B CEJIUTEBHOU 3ACTPOMKE, ®POPMUPYEMOI'O
KOMIIOHEHTAMMY BBIBPOCOB XO3AVCTBYIOUEIO
CYB'BEKTA 110 ITPOU3BOACTBY I'NIMHO3EMA

XozsiicTByoupe CyObeKTbl MO MPOU3BOJICTBY TJIMHO3EMa SIBJISIFOTCSI MUCTOYHUKAMU
3arpsi3HeHUs1 OOBEKTOB OKPYXKAIOLLEH Cpefibl, B MEPBYIO OYepefib, aTMOC(EPHOTrO BO3yXa,
cnetuUIecKUMu u o0LepacnpocTpaHeHHbIMU 3arpsi3HSIOLIMMU BEIIECTBaMU,
MPECTABJSIIOLMX OMACHOCThL [IJIi OpraHoB JibixaHusi. HeypoBneTBopuTelbHOE KauecTBO
aTMOC(EpPHOro BO3/lyXa B CEJIUTEOHON 3aCTpPOVKE B 30HE pa3MELLEHUs] MPEenpusiTUs Mo
NPOU3BOJICTBY T[JIMHO3€Ma MO B3BELIEHHbIM BELIECTBaM, a30Ty [AUOKCUY, Cepe MAUOKCHAY,
dopmanberuay, antOMUHUIO, TUIPOPTOPUlY, Maprasuy, Toayouay, kcunoay (no 104 1K, ,
no 43,6 TIK..), MOXeT BbIpaxaThbCsl B POCTE 3a00JI€BAEMOCTU CO CTOPOHbI OPIaHOB JIbIXAHUS
B BUjie MOBbIIeHHOI B 1,3—1,8 pa3a yacToTbl BCTpeuyaeMOCTH 3a00JIeBaHUIl y JIETeil B BUJIE
XPOHUYECKUX OO0JIe3Hel MUHIAJIUH U aJeHOUJ0B, OPOHXUAJIBHOI aCTMbI, AJIJIEPru4yecKkoro
PUHUTA HEYTOUYHEHHOT'O, XPOHUYECKOTIO TOH3UJUIUTA U PUHUTA.

KntoueBble croBa: Mpou3BOACTBO TJIMHO3€Ma, KayeCTBO AaTMOC(EpPHOro BO3/yXa,
OpraHbl JIbIXaHUsI.

XO34MCTBEHHAs! [IeATEJILHOCTb KPYIHOIO IMPOU3BOACTBA  [JIMHO3EMA
OTHOCHUTCSI K 4YMCIY JIMAMPYIOLIMX WCTOYHUKOB 3arpsi3HEHMsT OOBEKTOB
OKpYyXXarlle cpeapl, B MNEPBYIO oO4Yepedb, arMocdepHoro Bo3gyxa [1].
OCOOEHHOCTh TEXHOJIOTMYECKOTO MPOLECCA TIIMHO3EMHBIX IPOU3BOJCTB WU
COMYTCTBYIOLAsA NepepadoTKa METANIMYECKUX OTXOMIOB U JIOMa OOYCJIaBJIMBAIOT
NOCTYIUIEHUE B aTMOC(EPHBIN BO3AYX creuuguyeckux ((PTOPUCTBIA BOJOPON,
NAAIOMAHUI TPUOKCHUJ, MapraHel, XpoM M [p.) U OOLEepacnpOCTPAHEHHBIX
3arpsi3HSIIOLMX BELIECTB (Cepa IMOKCHU/L, B3BELIEHHbIE BEIIECTBA, OKCHJIbI a30Ta,
dopmanbaeruj 1 p.), MPEACTABISIONIMX OMACHOCTH JIJISI OPraHoB JbIxaHus [2].
XPOHMYECKOE WHTATSALMOHHOE BO3/IECTBHE OOJILIUIMHCTBO TEPEUYMCIEHHBIX
BELIECTB ACCOLMUPYETCS C Pa3lpak€HUEM BEpPXHUX [bIXaTEJbHbIX IyTeH,
CEHCHOMIM3aMed € MOCIEAYIOIMM Pa3BUTHEM MOPAXKEHWIA HUXKHUX OT/IEJIOB
IbIXaTE€JIbHON CUCTEMbI, CHUXKEHUEM CONPOTHUBIISIEMOCTH TKaHEW JIETKHX,
pa3BUTHEM BOCHANUTENbHON peakuuu [3, 4].

Lenp uccaegoBaHus — T'MIMEHMYECKas OLIEHKA KadecTBa aTMOC(HEPHOro
BO3/IyXa B CEJIUTEOHON 3acTpouke, hOpMHUPYEMOro KOMIIOHEHTAMHU BBLIOPOCOB
XO3SIICTBYIOLIET0 CyObeKTa MO NPOU3BOJICTBY TNIMHO3EMA.
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['urueHnyeckas OLEHKA KadecTBa aTMOC(EPHOro BO3[AyXa CEIUTEOHON
3aCTpPOVIKE B 30HE pa3MEILLEHUsl MNPENNPUATHSA MO NPOM3BOACTBY TIJIMHO3EMaA
BbinoJiHeHa B cooTBeTcTBUM ¢ ['H 2.1.6.3492-17 «[IpepenbHO [ONMyCTUMbIE
koHueHTpayuu (I1[JK) 3arpssHsronux BelECTB B aTMOC(EpPHOM BO3[yXe
TOPOJICKAUX W CEJbCKUX TMOCEJEHU» MO Pe3yJbTaTaM MOHUTOPUHIOBBIX
HaOmoneHnii (21 Toyka MapUIPpyTHBIX MOCTOB), BBINOJHIEMBIX B paMKax
Pocnorpebnanzopa 3a nepuop 2012-2017 rr. mo 9 XxmMmyeckum BeleCTBaM
(qokcupi  a30Ta, ANIOMUHUINA, B3BEILLIEHHbIE BELIECTBA, MEJKOUCIEPCHbIE
yactuupl (PM.. m PM,), cepoBofopon, IHMOKCHLL cepbl, (opMalberuj u
rugpodropupr (00beM wuccaegoBanuii coctaBun 1134 mpoObl) M HATYpPHBIX
uccisienoBanuil Ha 6aze PBYH «PHIL mequko-npopriiak TM4ECKUX TEXHOJIOTUI
YIPABIICHUS PUCKaMM 3[0pOBbIO HacesneHus» (r.Ilepmb) nmo copepxanuto 13
XUMMYECKMX BEIIECTB (rMApPOdTOpPHUL, CEPOBOOPOA, AJTIOMUHWI, Maprasey,
XpOM, HUKEJb, MEflb, BaHA[IMN, B3BCIIECHHbIC BELIECTBA, MEJKOAWUCIEPCHBIE
yactuupsl (PM.. u PM,), Toayon, kcunoi). O0beM uccieoBannii cocTaBui 338
cpeilHeCyTOUHbIX — mpo6, 1635  snemeHToomnpepeneHuii.  KccaenoBanue
B3BEIIECHHbIX 4YacTul (250 cpepHecyTOuYHbIX MPOO) Ha MoOpgoMeTpuyecKuil 1
XUMMYECKUI COCTaB BbINOJIHEHO METOJAOM PEHTTEHOCHEKTPAIBHOIO aHAINW3a C
NOMOUILI0  3JIEKTPOHHOTO  CKaHupytouero wmukpockona JSM-63090LV,
JIOMOJTHUTEJILHO OCHALLEHHOTO MPUCTABKOM-aHanu3aTopom tuna POM-100Y .

Ouenka kayecTBa aTMOC(EPHOrO BO3[yXa MO AaHHbIM LleHTpa ruruens! u
AMUAEMUOJIOTAM TOKa3ajia, YTO 3a aHAJIU3UPYeMblil Mepuoj] MPAKTUYECKU IO
BCEM KOHTPOJIMPYEMbIM BellleCTBaM, MNOTEHLUUAIBLHO OMACHbIM [IJIi OPraHoB
NbIXaHWsl, HAOIIOIAJIMCH NPEBLILLIEHUST TPEIebHbIX JOMYCTUMbIX KOHLIEHTpALU:
MaKCUMaJlbHbIX M3 pa3oBbIX 3amepoB — oT 4,16 no 10.4 I1[JK.,, MakcuMalbHBIX
U3 CyTOuHbIX 3amepoB — oT 1,16 no 43,6 [1J1K.. u cpegneronoBbix — oT 1,38 f0
2,79 ITJIK.. (Ta6n. 1).

Ta6nuua 1

CopnepkaHue 3arpsi3HsIIOLIMX BEUIECTB, MOTEHIMAILHO ONACHBIX JIJIsl OPraHOB JIbIXaHuUsI, B

aTMOC(bCpHOM BO31yX¢C CEeNUTEOHOM 3aCTpOﬁKM B 30HC pa3sMCUICHUS MPEANPUATUS TTO
NPOU3BOJICTBY INIMHO3EMA 110 JAHHBIM MOHUTOPUHIOBbIX HaOmoaeHuit (2012-2017 rr.)

KonuenTpauus B arMocepHOM BO3IyXe
pa3oBble 3aMephl, CyTOYHbIE 3aMePhbl, cpenHe-
Hanvenosanue pons ITIK.,, pons ITJIK.. rojgoBasi,
BElLECTBA onst
CpefHsIsl | MaKCUMAJIbHAsSI | CPEHsIsl | MaKCUMaJlbHast K.
A3oTa quokcup, 0,49 8.40 2,46 30,0 2,30
AmroMuHmin - - 0,38 1,16 -
B3Belennbie BelecTBa 0,78 104 2,72 43,6 2,71
B3Bemrennnle yactunbl PM, 042 0,40 0,89 0,89 -
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Oxkonyanue Tadbnuipl 1

KonuenTpauus B atMocepHOM BO3IyXe
HaneHoBame pa3oBbIe 3aMephl, CYTOYHBIE 3aMEpbl, | CpeHe-
BelleCTBa pons ITJIK,, pons ITJIK., rongs:ﬂ,
CpefHsisi |MaKCUMaJlbHasi| CpEeJIHsIsl | MAKCUMAaJIbHAsI I);I[JII(
B3Bemnrennnle yactunbl PM,, 0,24 0,63 1,38 1,38 1,38
Cepoopopop * 0,63 0,63 - - -
Cepbl qrokcup 0,17 0,36 1,97 3,60 1,85
DopMasbaeTHj 0,40 4,16 1,98 20,8 1,91
T'uppocdpropun 0,78 493 3,05 8,25 2,79
[Tpumeuanusi: * — 3nauenus: nokazareneit Boie 1 [OK,, wmm 1 K. ; © — BewectBa, ams

koropbix orcyrcteyet IIIK,, nmm IJIK..

OugeHka KayecTBa aTMOCEPHOrO BO3[lyXa B XKUJION 3aCTPOMKE MO TAHHBIM
HATYPHBIX MCCJIE[JOBaHMII MOKa3aja MpeBbIlIEHNe TMIMEHNYECKUX HOPMATHBOB
conepxkanusi amomunus (no 3,06 IJIK..), mapranya (mo 1,12 IJIK..), Tonyona
(mo 3,04 I1IK.,), kcunouna (go 4,32 [1K,,), rupgpodpropuaos (1o 4,93 ITJIK, 1 no
8,25 T111K..), B3BemeHHnlx Bemects (qo 1,86 TIIK.u mo 5,59 IIIOK.),
B3BelleHHbIX yacTul, PM., (mo 3,11 IIJIK..), B3BemeHHbix yacTtul, PM, (mo 1,78
IIK., 1 no 8,92 IIJIK..). O6pamjaet Ha ce0si BHUMaHUE CTAOUIILHOE MPUCYTCTBUE
B aTMoc(epHOM Bo3fyxe BaHamusi, Hukessi, xpoma (VI) (mo 0,03-0,06 I1]1K..),
meau (o 0,44 TIIK..) (Ta6n.2).

Tabmuna 2
Copnep:kaHue 3arpsi3HsIIOLLIMX BELIECTB, MOTEHIMATBHO ONACHBIX [IJIsl OPraHOB JIbIXaHusl,

B aTMOC(PEPHOM BO3JlyX€e CEJMTEOHOM 3aCTPONKHM B 30HE PA3MELLEHUS PEANPUSITUS 110
NPOU3BOJICTBY INIMHO3€Ma M0 JAHHbIM HAaTyPHbIX uccaegosanuii (2017 r.)

HauMeHoBamMe KonuenTpauust B arMocepHOM BO3yxXe
pasoBble 3amepsl, Jous [TIK,, CcyTOuYHbIE 3amepsl, gouis TTK..
BelllecTBa
Cpennsis MaxkcumansHas Cpennsis MaxkcumansHas

AmroMuHmin - - 0,56 3,06
Banaguii- - - 0,01 0,03
Bperuenibie 0,66 186 201 5,59
BellecTBa
Bapewertbie 042 1,78 247 8,92
yactuubl PM,,
Bperuenibie 0,24 0,68 0,90 311
yacTtuibl PM,,
Kcunon 0,21 432 - -
Mapranern 0,03 0,11 0,26 1,12
Menpb 0,07 0,29 0,05 044
Hukennb 0,01 0,01 0,01 0,03
Cepoopopof * 0,63 0,63 - -
Tonyou - 0,21 3,04 - -
Tl'uppodpropun 0,79 493 2,06 8,25
Xpom - - 0,05 0,06
[Ipumeuanusi: -+ — 3Hauenus nokasarenent Boiue 1 IK,, wmm 1 IIK..; ~ — BewecTsa, nis

koropbix orcyrcteyet IIIK,, nmm ITJIK..

180




CpenHsisi KOHUEHTpauusl B3BELIEHHbIX 4acTuy PM, B wucciieOBaHHBIX
npobax armocdepHoro Bo3ayxa coctaBuna 0,679 wmr/ve (11,3 TIIK.),
B3BelleHHbIX YacTul, PM.. — 0,371 mr/m (10,6 TIOK..). Mopdomerpuueckuit
COCTaB B3BELIEHHBbIX YaCTWL] NPEJCTABJIEH MPEUMYILIECTBEHHO YaCTUUAMU
pasmepom 710 2,5 Mkm (cymmaphad 1051 41 %) no popme, 61m3KoN K npusme. B
XUMUYECKOM COCTaBE€ 4YacTWl NpeoOJIajatOT OKCHUJIbl KPEMHHUS, AJFOMUHMUS,
XpoMma, Maprasia, HUKeJsl, TUTaHa (CymmapHas 1035 1o 92 %).

O0o0O01IeHre  Pe3yJIbTAaTOB  KOHTPOJIS  COJIEP>KAHUSI  3arpsi3HSIIOLLMX
BEILIECTB, BXO[ALIUX B NEPEYEHb NPUOPUTETHBIX MOTEHUUAIBHO ONACHBIX ISl
OpraHOB [IbIXaHUsI, B AaTMOC(EPHOM BO3[IyXE >KWJION 3aCTPOMKU B 30HE
pa3sMeLIEHUsl TJIMHO3EMHOIO MPOU3BOJCTBA NOKa3ano, 4yTo B nepuop 2012-2017
IT. MPEBbIIEHbI MAKCUMAaJIbHbIE U3 PA30BbIX U CPEJHUE U3 CYTOUYHBIX MPEJETHLHO
NIONYCTUMbI€ KOHUEHTpPAUMU CJEAYIOIMX MpPUMECeii: B3BEIIEHHbIX BeIlEeCTB
(B3BewieHHbIX yactul, PM.,, B3BemeHHbix yactul, PM,), a3ora puokcupia, cepbl
IMoKcupa, popManbieruia, aJTtOMUHKS, TUAPOMPTOPUIOB, Mapraiia, TOJIYyOoJIa,
kewnona (mo 104 IJK,,, no 43,6 I1]IK..). HeynoBneTBoputenbHOE KauecTBO
aTMOC(EPHOrOo BO3[AyXa B CEIUTEOHOM 3aCTPOWKE B 30HE pPa3MELICHUS
OpEeNpUsiTUs NO TNPOU3BOJICTBY TJIMHO3EMA MOXET BBIPaXKaTbCsl B POCTE
3a00JIEBAEMOCT  CO CTOPOHbI OPraHOB [IbIXaHWsl, YTO TMOJATBEPKAAETCS
noBbIIeHHO B 1,3—1,8 pa3a yacToToii BCTpeyaeMOCTH 3a00JIEBAHUI Y JIETEN B
BUJIE XPOHMYECKUX OOJIe3HEeW MUHAAIUMH M ajieHounioB (J35), OpoHXxuaabHON
act™bl (J45), amnepruyeckoro puHuTa HeyToOyHeHHOro (J30.4), XpoHMYECKOro
tonzumta (J35.0) u punura (J31.0) OTHOCUTENILHO MOKa3aTenenl y feTei,
NPOXKUBAIOLIMX B >KWJIOW 3aCTPOMKE C OTCYTCTBUEM pa3MellleHusl JaHHOTO BUa
npoussojcTsa (p= 0,0001).

JIureparypa

1. O6 yrBepxpaenun Ctpateruu pa3BuTHst yepHoii Metautyprum Poccun Ha 2014-2020
rofiel 1 Ha nepcnekTuBy o 2030 roga u CtpaTterun pa3BuTHs LBETHON MeTamutypruu Poccun
Ha 2014-2020 romet um Ha mnepcnektuBy o 2030 ropa. Ilpukas MunHucrepcTBa
npomblieHHOCTH U Toprosiu P® ot 05.05.2014 r. Ne 839: [DnexTpoHHbIil pecypc]. Pexxum
noctyna: https://docplayer.ru/42205688 (nara oopaienus 22.08.2019).

2. The Global Impact of Respiratory Disease — Second Edition: Forum of International
Respiratory Societies / Sheffield, European Respiratory Society. 2017. 41 p.

3. Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulfur
dioxide: Summary of risk assessment. WHO/SDE/PHE/OEH/06.02, 2005. Available at:
http://apps.who.int/iris/handle/10665/69477 (accessed: 20.11.2019).

4. Health risk assessment of air pollution. General principles, 2016. Available at:
http://www euro.who.int/en/health-topics/environment-and-health/air-
quality/publications/2016/health-risk-assessment-of-air-pollution.-general-principles-2016
(accessed: 29.10.2019).
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A.A. ®anszyanuna, 3.C. HaceipoBa, A.H. E1uzapben

PI'BOY BO Y dumcknii rocyapCTBEHHbI aBUALMOHHBIN
TEXHUYECKWUI YHUBEPCUTET

INHAMMUKA OBPA30OBAHUA OTXO0OB ITPON3BOACTBA
N ITIOTPEBJIEHUMA B 2018 I'. HA TEPPUTOPUU PECITYBJINKN
BAIIKOPTOCTAH

B crarbe paccMOTpeHbl BMABI OTXOAOB NPOM3BOACTBA U  NOTPEOJICHUS.
[Tpoananmu3upoBaHa JuHamMMKka oOOpa3oBaHUSl OTXOAOB Ha Teppuropuu Pecnybsmku
Bamxkoprocran B 2018 r.

KnroueBble croBa: OTXOfbl NPOM3BOACTBA U NOTPEOJIEHUS], UHaMMKa OOpa3oBaHus
OTXOJIOB, yTUJIN3aLMs.

K orxomam mnpousBopcTBa M MOTPEOJICHUS OTHOCSTCS BELIECTBA WA
npeIMEThI, KOTOPbIE 00pa30BaHbl B MPOLECCE MPOU3BOJICTBA, MPOBEJICHUS PadoT,
OKa3aHWs yCJAYr WIM B MPOLECCE NOTPEOICHUSI, KOTOPbIE NMPEAHA3HAYEHBI IS
yJAJIEHUS WY NOJJIEKAT YCTPAHEHUIO.

K mpou3BoaCTBEHHBIM OTXO[lJaM OTHOCSIT OTXOJibl, MIOCTABJISIEMbIE TAKUMU
OTpacysiIMU, KaK:

-3HepreTrka (1Mocje CKUraHusl TBEPIOTo TOIIMBA O0Pa3yIOTC IIJIAKK);

-yepHasi, UBETHas MeTaunyprusa (popmMoBOYHAst  3emJjsl, Macca,
cofiepKallasi KOKCOBbI€ OCTATKH, LIJTAKK);

-yrJiiegoObIBaroias (0OTBabl, yriiecojaepxxaiye Macchol)[1];

-nepeBooOpadaThiBaroast (ONMUIIKA, CTPYKKH);

-XuMuyeckasi (KUJIKME OTXOflbl C COfIep>)KaHMeM B HHUX BpPEIHbIX
XMMMYECKUX BEIIECTB).

K oTtxopgam nmotpe6aeHust OTHOCATCS:

1. TBepaple KOMMYHAIBHBIE OTXO/bI (SKUJIOW U HEXKWUIIOW CEKTOP).

2 KpynHorabapuTHble MaTepualibl —OTCJIY>KUBILIAsi CBOW CpPOK ObITOBas
TeXHUKa U MeOesb (XOJOAWIbHUKU, CTUPAIbHbIE MAlIWHbI, T'a30Bbl€ IUIUTHI,
JIMBAHbI).

3. ABTOJIOM.

4 KpynHoraOapuTHble  PE3UMHOBbIE  OTXOAbl (MO  OOJIbIIEN  YacTH
ABTOMOKPBIIIKH).

5. OTpaboTaHHbIE aKKYMYJISITOPbI.

6. OTpaGoTaHHbIe PTYTHbIE JJaMIIbI (BKJItOUas 9HeprocOeperaroiue).

7.O0eKTpOHHBI JIOM (paguo- W TejeannapaTrypa, Kak [paBWIo,
NOMNa/IaloUIKe B TBEP/IbIE KOMMYHAJIbHbIE OTXO/bI).

B Pecny6auke bBamkoproctan 3a 2018 rojg ob6pa3zoBaHo 1632 Bujos
OTXOJ0B B KojJuyectBe 43,95 wmuH. T. [IuHamuka oOpa3oBaHusi OTXOJIOB
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npousBoAcTBa n norpednenns B 2014-2018 rr. Ha teppuropumn PecnyOimku
BamkoprocTan npepcrasneHa B Tabnuue 1 [2].
Taomuna 1
KonnyectBo oTxon0B npoussojcTsa 1 notpedsienus B 2014 — 2018 rr. Ha Teppuropun
Pecny6amku bauikoprocran

I'oppr OO6pazoBaHO OTXOJIOB MPOU3BOJICTBA U MOTPEOICHUST, MITH. T
Bcero I knmacc II knmacc III xnmacc IV xnacc V Knacc
OMACHOCTHU | OMNACHOCTH | OMACHOCTH | OMACHOCTH | OMACHOCTH
2014 27,71 0,000 0,008 0,314 1,441 25917
2015 19,92 0,000 0,008 0479 0,719 18,717
2016 20,94 0,000 0,006 0,420 0,616 19,897
2017 26,89 0,000 0,000 0,222 0,419 26,247
2018 4395 0479 0479 1,163 0,789 41,997

Kak BugHOo n3 Tabmuupl 1, B nepuop ¢ 2015 ropa mo 2017 koamyecTBO
00pa30BaBIIMXCS OTXOMIOB PA3JIMYHBbIX KJIACCOB ONACHOCTH YBEJIWYMIIOCH B
HECKOJIbKO pa3. Hampumep, o0bem o6pa3zoBanusa orxopgoB B 2018 romy mno
cpaBHeHuto ¢ 2017 rogom yBenauuwiics Ha 17,06 miH.T. YBequnuyeHue oObema
o0pa3oBaHMs OTXOAOB NPOU3BOJACTBA W TMOTPEONIEHN Ha TEPPUTOPUU
pecnyOonMKM MPOM3OLUIO M3-3a YBEJIMYEHUS] 00beMa [JOObIUM MMOJIE3HBIX
MCKONAEMbIX Y Pa3BUTHS CEJILCKOrO XO3S1CTBA.

JIBUKeHME OTXO/IOB Ha MPEANpUSITUSIX, OCYLIECTBISIOMMX JOObIUY
NOJIE3HBbIX MCKOnaembIx Ha Teppuropun Pecny6mmkm bamkoprocran B 2018

rojy , IpeficTaBjeHo B Tadbmmue 2 [2].
Tabmuma 2
JIBUZKEHME OTXOJIOB HAa NPEANPUSTHUSIX , OCYILECTBIISIIOLIMX TOObIUY MOJIE3HBIX UCKOMAEMbIX Ha
teppuropun Pecnybauku Baukoprocran B 2018 rofy, ThiC.T.

Bup mo6b1un O6pazoBa- | O6pado- Y Tunusupo- O6e3Bpexu- Pazmelnienue Ha
HO TaHO BAaHO BaHUe XpaHeHHe
ITone3nnle uckonaembie | 39864,068 0,000 6690913 6,591 17316,131
JlekopaTuBHbIN u
407,513 0,000 0,635 0,000 408,859

CTPOUTEJIbHbI KaMEHb
U3BECTHSK, TUIIC, MEJT U

CllaHell
Mennas pyna 20060,637 0,000 3067,724 0,000 16517
Pyna u MeCoK

[AParoLeHHbIX METAJIOB

(3omnoTa, Cep66pa n | 15205,200 0,000 1200,748 0,000 0,000
METaJIOB IIATUHOBON

IpYyIIbI)

[IpepnocraBnenue ycayr
B obOmactu  A0ObLIYM

196,718 0,000 164,039 6,591 0,000
HE(PTM W NPUPOIHOIO
rasa
pyrue 264011 0,000 0,062 0,000 0,175
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OcCHOBBIBaSICh Ha JIAaHHBIX M3 TAOJUIBI 2, MOXKHO CIeJaTh BbIBOJ] O TOM,
YTO HauOOJIbIIEe KOJIMYECTBO OTXO[OB HAOMIOMAETCd BO BpeMs 00bIYM
MOJIE3HBIX MCKOMAEMbIX, 4 HAMMEHbIIEE B MPEJOCTABJICHUM YCIYr B 00JIAaCTH
nooprun  Hedptm M rasza. IIpy aTOM pasmmMyaeTcs KOJMYECTBO OTXO[OB
YTUJIM3UPOBAHHBIX M OTIPABJICHHbIX HA XpaHeHue. bouibllie BCEro OTXOMOB
YTUJIM3UPYETCA M OTIPABISIETCS HA XPAaHEHWE Ha MPEANpUSTUAX MO J100bIve
MOJIE3HbIX UCKOIMAEMBbIX.

Ha npepnpusitusix, 0600LIEHHBIX IO BAIAM 3KOHOMMWYECKOW JIEATETbHOCTH
«oOpabaThbiBatolliye npousBopcTBa», B 2018 rogy oOpazoBasnoch 2,145 muH. T
orxonoB. HaumGonpimii Bkjag B 0Opa3oBaHUME TOKCHUYHBIX OTXOJOB BHOCHT:
MPOM3BOJICTBO XMMUYECKUX BEUIECTB M MPOAYKTOB, KOKCa W HE(MTENPOAYKTOB.
Bonblue Bcero oTxoioB yTWIM3UPOBAaHO HA 0OpadaThIBAIOIIMX MPOU3BOJICTBAX, &
HEKOTOpbIE MPOM3BOJICTBA M BOBCE HE TPeOYIOT YTUIM3aLMU, Harpumep,
MTPOU3BOJICTBO I'PaHyJI U MOPOIIKOB U3 MPUPOHOT'O KAMHSI.

Taknum oOpa3zoM, XOTsI 00BbEM OTXOIOB, OOpPa30BaHHBIX MPENNPUITAIMU
00pabaTbIBAIOIIMX MPOU3BOJICTB, COCTABISIET TOJILKO 4,9 % oT o01ero oobema,
HO JJaHHbIE OTXO/bl SBJSIOTCS Hambojee omacHbiIMU. K MOJOOHBIM OTXOJaM,
HalpuMeEp, OTHOCATCA >KWAKash U TBepaas XJopopranmka. O0bvem oTxofoB 1
KjlacCa  OMacHOCTH, OOpa30BaHHbLIX  MPEANPUSATUSIMA  OOpadaATHIBAOLIMX
Mpou3BOJICTB, cocTaBysieT 70% oT o6uero oobema 0Opa30BaHUS OTXOJOB
TeKyllero kJjacca. VM3 npeanpusiTuil, OCYIIECTBISIIOIIMX J0ObIUY MOJE3HbIX
MCKOINAEeMbIX, HaWOOJIbIUMA BKJIAJ B O0BbEM OOpa30BaHMS OTXO[OB BHOCST
NpEANpUsiTUS TOPHOPYAHOW TNPOMbIIIJIEHHOCTH. HalmogaeTcsi  yBeauyeHue
TMHAMUKU OOpa30BaHUs OTXOMOB MPOM3BOACTBA M notpednenus B 2018 r. mo
CPaBHEHHUIO C MPEJbIIYIMMU I'OIaMU B HECKOJIBKO pas.

JIureparypa

1. BaxuroB 10.®., UlamcyrounoBa JI.P., 3epeBa T.M., Axbanuna 3.0., Benan
JLH.M3yueHue wu3MeHeHuss MOpP(OJIOrMYecKoro cocTaBa TBEPAbIX OBbITOBbIX OTXO[OB B
meranojuce r.Yge // Becthuk Poccuiickoro ynuBepcuteTa Apy>kObl HapopoB. Cepusi:
OKkoJiorust u 6e30MacHOCTEL Xu3HeaeaTeabHocTu. 2012.Ned . C. 63-69.

2. [Toknan 06 3KOJIOrM4ecKoi cuTyauuu Ha Tepputopun Pecriy6imku BamikoprocTaH B
2018 ropy.
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A.O. Xoaypenesa, C.10. E¢ppemoBa

depepanbHOE TOCYJaPCTBEHHOE OIOKETHOE 00PA30BATENIBHOE YUPEXKICHUE
BbICLIETO 00pa3oBaHus «IIeH3eHCKuil rocyjapCTBEHHbIN
TEXHOJIOTMYECKUI YHUBEPCUTET»

VCCJETOBAHUE OCOFEHHOCTEN BOJJOMUWHEPAJIBHO-
OPTAHUYECKOI'O OTXOOA HEJIIJ03HO-BYMAZKHOI'O
MMPON3BOACTBA

B cratbe npuBepneHO uccienoBaHUEe OCOOEHHOCTEW BOJOMUHEPAIBHO-OPraHuYeCKOro
OTXOfIa LIEJUTIOJIO3HO-OYMasKHOTO TMPOM3BOJICTBA, PACCMOTPEH TEXHOJIOTMYECKUIA MpoLecca
NPOU3BOACTBA OyMaru s roppupoOBaHUsl U KAPTOHA Il IUIOCKUX CJIOEB rO(ppUpPOBAHHOTO
KapToHa Ha OymarojesaTeJbHOM MallliHe, B pe3yJibTaTe KOTOPOro o0pa3yeTcsi OTXO.
HpI/IBeILeHbI p€3y.IIbTaTbI KOJIMYECTBCHHOI'O XUMUYECKOT'O aHaJin3a BOJIOMl/lHepaJIbHO-
OpPraHMYeCcKOro OTXOfla MPOM3BOACTBA Oymaru fjsi TOppUpPOBaHUSI M KAapTOHA I MJIOCKMX
cJ10eB ropprUpOBAHHOTO KApTOHA HAa OyMarojiesiaTeJIbHOI MallIMHE U3 MaKYJIaTypbl

KntoueBble cioBa: BOJOMUHEPATbHO-OPraHUYECKUIA OTXOT, LIEJITHOJI03HO-0yMasKHOE
MPOU3BOJICTBO, MaKyJIaTypa

CoBpeMeHHbIE TEXHOJOTMYECKUE OCOOEHHOCTHM IMPOM3BOACTBA OyMaru M
KapTOHA OTJMYAIOTCA NPOCKTUPOBAHUEM U BHEJPEHUEM CHUCTEM JIOKAIBLHOM
OYWCTKM BOJ B LEJISIX CHIXKEHUS COPOCOB 3arpsi3HEHWI HA OYMCTHBIC
coopyzkeHud. [Ipn ynaBaMBaHMM OpraHMYECKUX BOJIOKOH LIEJUTOJIO3bI, & BMECTE
C TEM U MUHEPAJbHBIX KOMIIOHEHTOB W3 CTOYHBIX BOJ] OyMarofieiaTeJbHbIX
MAIlIVH, aKTUBHO MTPUMEHSIETCS MPOLECC (PIIOTALVH.

YnaBnuBaemass W3 CTOYHBIX BOj TBeppaas ¢asza, CcoCTodlas U3
OPraHMYECKUX BOJOKOH W MHHEPAIBHBIX KOMIIOHEHTOB M TpUMeEcEN (COCTaB
KOTOPBIX ONPEAENSETCA B 3aBUCUMOCTUA OT TEXHOJIOTMM MPOU3BOJACTBA FOTOBOM
MPOJIYKUMN), UMEHYEMAsI CKOIIOM, MOTJ1a Obl ObITh BO3BpAIlleHA B OCHOBHOW LIVKJI
npou3BoAcTBa. OpHAaKO, MNpU HCNOJb30BAHMM MAKYyJaTypbl B KayeCTBE
OPraHMYECKOro ChIpbsl IS 00ecnedyeHns padoThl OyMarofesiaTeIbHOM MallvHbI,
CKOIl XapaKTEPU3YETCA HAIMYMEM OOJIBLIOTO YMCJIA MEJKUX BOJIOKOH, & TaK XK€
MX OOpBIBKOB. DTO CBA3aHO C HEOJHOKPATHBIM HACBILIEHUEM COJEPKAILMXCS B
MaKyJaType UEJUIFOJIO3HbIX BOJIOKOH BOJIOW, a TaK K& [aJibHEuIlen
nepepaboTKOM.

B cBa3u ¢ HanmmumemM B CKONE MEJKUX OOpPBIBKOB BOJIOKOH, OH
XapaKTEepU3yeTCsl BLICOKOW BOJOYAECPIKUBAIOLLIEH CIOCOOHOCTBHIO. B pesynbrare
3TOr0 CKOI MMEET BBICOKYIO CcTeneHb nomouia B rpagycax llonmep-Purnepa no
80 °IIIP u kak ciefcTBue, XapaKTEPU3YETCS MII0X0N 00€3BOKUBAEMOCTHIO.

B cBSI3M C BBILEU3NIOXKEHHBIM, PEUMKIIMHI CKOMa IpU MPOU3BOJCTBE
OymMarn M KapTOHA MOXET IOBJIeYb 3a COOOW ONpEJEJICHHbIE 3aTPY/AHEHUS B
peamu3aguM  TE€XHOJOTMYECKOro  MpoLecca:  3HAYMTENIBHOE  3aMefJIeHUE
BOJIOOT/IAYM CBHIPbEBOM OYMasKHOW MAacCChl, CHUKEHUE 3HAYEHUN MPOYHOCTHU
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OyMa>kKHOrO JIMCTA, YBEJIWYEHME pacxofa Mapa B CYLIWIBHON 4YacTH, 4YTO
NOBJIEYET 32 COOOM CHUXKEHHWE MPOU3BOJUTEIBHOCTH OyMarojienaTeIbHbIX
MalIVH B LIEJIOM.

B cBs3m ¢ oTMM, LEUTIONO3HO-OyMaskKHbIE MPEANPUSATHS, OT/AEJIEHHbIA Ha
JIOKAJIBHBIX OYHCTHBIX COOPYKEHMSX CKON, HE MWCNOJB3YIOT IOBTOPHO B
TEXHOJIOTMYECKMX IMpoLeccax MpPOM3BOACTBA OymMarm a MepefarT s
YTUIN3ALN.

Ha pucynke 1 nmpepcraBneH yKpynHEHHbI (PparMEHT TEXHOJIOTMYECKOIo
npouecca Npou3BOJCTBA OyMaru jjisi ro)pUpPOBaHMSI M KapTOHA ISl MJIOCKUX
CJ0€B TO(PUPOBAHHOIO KAapTOHA HAa OyMarofieslaTejIbHO MallMHE, IJIE B
Ka4yeCTBE CbIpbsl BBICTYNAET NEPEepadOTAHHOE BTOPUYHOE BOJIOKHO —
MaKyJiaTypHasi macca. Macca KCIob3yeMOro CbIpbsi U OOpa30BaHMs OTXO/OB
NPEACTABIIEHA 34 CYTKU peajn3alui TEXHOJIOTMYECKOr0 MPoLecca.
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Puc. 1. YKpynHeHHbIil (pparMeHT TEXHOIOTMYECKOro NpoLecca NpOU3BOICTBA OyMaru s
roppvpoBaHus U KapTOHA JIJ1s IJIOCKUX CJIOEB rO()pUPOBAHHOIO KapTOHA Ha
OymaropesaTeJIbHOI MallvHe

CoryiacHO JJaHHbIM, IPUBEJIEHHbIM HA PUCYHKE 1, MOXKHO CJieaTh BbIBOJ] O
TOM, YTO 3a Toji padOThl OymarofenaTeJbHON MalUWHbI, MPeJHA3HAYECHHOW JIJIs
NPOM3BOJICTBA OyMaru [yisi ro)pUpOBaHMSI M KapTOHA sl IUIOCKUX CJIOEB
ro)pupoBaHHOrO0 KapToHa, oopasyercd okosno 20 000 T ckona. OnpenesneHHo,
TAaKO€ 3HAYUTEJIbHOE KOJMYECTBO OTXOOB OKa3bIBAIOT HETATMBHOE BIIMSIHUE HA
COCTOSIHME OKPY>KAOLLEN Cpefbl.

[TpuBenem noppoOHOE ONKMCAHME PACCMOTPEHHOIO B paMKax UCCJEJOBAHUS
BOJIOMUHEPAJIbHO-OPraHMYECKOro  OTXOa  NPOM3BOACTBA  OymMaru  Jjist
ropprpoBaHusi U KapTOHA JIsl TUIOCKMX CJIO€B TO(PPUPOBAHHOIO KapTOHA Ha
OyMmaroyiesaTeJIbHON MalllMHEe U3 MaKyJIaTyphbl.

B wuccaenoBaHMM — MCMOJB30BAlMCh  MPOObI  BOJAOMMHEPAIBLHO-
OpPraHMYeCcKOro OTXOfa, YJOBJIEHHOIO Ha JIOKAJTHLHOM OYMCTHOM COOPY>KEHUHU
NPOM3BOJICTBEHHOIO 1ieXa MpU OYKUCTKE METOAOM (pJoTauuy CTOYHBIX BOJL

186



OoymaropenarenpHoi Mammebl Nel OAO
KOJIMYECTBEHHOI0 XMMHUYECKOro aHaiausza orxofa Ne 1576.516 dunmana «LenTp
JAa00paTOPHOrO aHaIW3a U TEXHUYECKUX n3MepeHuid no [leHzeHckoi obmacTu»
denepanbHOro OrOIXKeTHOro yupexpeHusi «lleHTp nmabGopaTopHOro aHanmsa u

TEXHUYICCKUX I/ISMepCHI/Iﬁ o

NOJIyYEHbI PE3YJILTATHI, IPEICTABIICHHBIE B TAOJ.

«Masik». Cornacno IIporokomay

[TpuBOJKCKOMY — (DEEpPAIBHOMY  OKPYTYy»,

Pe3ynbTaThl KOMMYECTBEHHOIO XMMUYECKOr0 aHAJIN3a BOJIOMUHEPAILHO-OPraHNYECKOrO
0TXO0f]a MPOU3BOJCTBA OyMaru /ijisi ro(ppupoOBaHKs U KApTOHA 15l INIOCKUX CJIOEB
rohpMpOBaHHOIO KapTOHA Ha OyMaroyiesaTesIbHON MallMHE U3 MaKYJIATypbl

AHanu3upyemsble

Enunnnna

Pe3yabTat

n/m [XapakTepUuCTHKHU usmepenns KXA HI na MU

1. pH en. pH 7,60 [MH]I ® 16.2.2:2.3:33-02
2. Maccosas 0oas aazu (600a) % 68,45 (I)ISHH ® 16.1:2.2:2.3:3.58-
3. OpeaHuueckas 4acmo 6 m.u.: %o 15,36 I'OCT 26213-91

4. HedrenponykTbi MT/KT 54,65 IMH ® 16.1:2.21-98

5. deHon MT/KT 0,81 IMH/ & 16.1:2.3:3.44-05
6. Dopmanibaerus MTI/KT 1,381 IMH]I & 16.1:2.3:3.45-05
. Z:ffaﬂb}mﬂ yacmo (30./LbHOCWIb)% 16.19 FOCT 26213-91

8. HuTtpaTsl MT/KT 0,55 [MHI @ 16.1.8-98

9. docdatbl MT/KT H/00 [MHI @ 16.1.8-98

10. (Cynbdarsl MI/KT 318,15 IMTH]I ® 16.1.8-98

11. [ Xnopuabl MT/KT 107 4 IMH]I & 16.1.8-98

12.  [Xpom oOumit MI/KT 1,38 IMH]T ® 16.3.24-2000
13.  [Hunk MT/KT 4,07 ITH/I & 16.3.24-2000
14. Menb MTI/KT 6,34 IMH]T ® 16.3.24-2000
15. [Hukenb MT/KT 1,18 ITH/I & 16.3.24-2000
16. Mapranen, MT/KT 23,66 [MTH]I ® 16.3.24-2000
17.  [Kene3o (o6u.) MI/KT 96,03 [MH]I ® 16.3.24-2000
18, Coumew /KT b 70 (I)IZHII ® 16.1:2.2:2.3:3.36-
19. [Kagmuit MI/KT 0,01 IMH]I ® 16.3.24-2000
20. |[PTyTh MT/KT 0,09 [MTH @ 16.1:2.23-2000
21. |MbIbSIK MT/KT 0,36 IMHI ® 16.1.2.2.3.17-98
22. Kanbiuit MTI/KT 45784 ,51 IMH]I ® 16.3.24-2000
23. |MarHwii MT/KT 521,44 ITH/I & 16.3.24-2000
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B cBsi3u ¢ TEM, UTO BOIOMUHEPAIILHO-OPraHUYECKUN OTXOJ] OTAENSIETCS Ha
JIOKAJIbHBIX OYMCTHBIX COOPYKEHMSIX LEJUTIONIO3HO-OYMAXKHBIX MPEANPUATUI U3

CTOYHBIX BOJI OyMarojieslaTeIbHON MalluHbI, OH 00JIaJa€T BLICOKOW BJIA>KHOCTBIO
(mo 90%).

Puc. 2. O0uwmii Buji BOGOMUHEPAIbHO-OPraHUYeCKOro OTXOJla MPOM3BOJICTBA Oymaru
17151 TOPpUPOBaHKS M KAPTOHA ISl INIOCKUX CJI0€B rOPUPOBAHHOIO KAPTOHA HA
OymaropesaTeJbHOI MalllvHe U3 MakyJaTypbl (yBeanueHue Ha Mukpockone x300)

Hnsg Toro, 4yTtoObl PacCMOTPETh BO3MOXKHOCTb CHUKEHMS] HEraTHMBHOI'O
BO3/ICVICTBHSI PACCMOTPEHHBIM OTXOJIOB Ha OKPY>KAIOLIYI0 CPedy, HEOOXOAUMMO
U3YYUTb MyTU 00€3BOXKMBAHUS CKOMA C LIEJIBIO JATBHENILIErO UCTIOJIb30BAHUSI.

JIureparypa

1. Kholudeneva A. O., Efremova S. Yu. Development of Measures to Reduce the
Negative Impact of Sewage Sludge from Pulp and Paper Production, International Journal of
Recent Technology and Engineering (IJRTE) ISSN:pp. 2277-3878, Volume-8, Issue-3S,
October 2019

2. Kholudeneva A. O. The study of the characteristics of electroosmotic porous waste
dehydration subject to the influence of the physical model of osmosis and voltage dynamics,
Journal of Advanced Research in Dynamical and Control Systems pp. 2142-2146 Volume-8,
Issue 10, January 2018

3. Kholudeneva A. O. The research of the electroosmotic dehydration features of
porous waste taking into account the osmosis physical model influence and the voltage values
dynamics, International Journal of Applied Engineering Research, pp. 9842-9845, Volume
11, Issue 19, 2016

4. Ryzhakov, V.V., Kholudeneva A. O. Drying processes of wet materials:
Environmental problem and choice of the theoretical, circuitry and experimental directions of
their solutions, International Journal of Applied Engineering Research, pp. 4638-4643
Volume 12, Issue 14,2017

188



N.N. lllenener', E.H. EcbkoBa', E.B. Kuptomun', O.B. IInnsesa:

 KpacHosIpcKui rocy1apCTBEHHbIN arpapHblil YHUBEPCUTET,
» AunHckni punmman KpacHospckuil rocy1lapCTBEHHBIN arpapHbIii
YHUBEPCUTET

PEHIEHUE 9KOJOI'MYECKUX ITPOBJEM ITPU PASMEINIEHUN
OTXO010B I'NIMHO3EMHOI'O IPOU3BOJCTBA
HA IINTAMOXPAHWINIIE

s peleHusi 3KOJIOTMYECKMX MpoOJeM B IVIMHO3EMHOM IPOU3BOJCTBE ObLIM
peanu3oBaHbl BOJOOXPAHHbIE MEpPONPUATHS W MPOBEJEHA 3aMEHAa TEXHOJOTMYECKOro
00OpyJOBaHMs [l BOJIOCHAOXKEHUSI TEIJIOJIEKTPOLEHTpan. BHeapeHue npeparaeMbix
TEXHOJIOTMYECKUX PELIeHUIA OOECNeYUIO 3KOJIOTMYECKyl0 Oe30MacHOCTb IJIMHO3EMHOIO
NPOU3BOACTBA U CHMXKEHUSI BO3JEMCTBMS LUIAMOXPAHWIMLIIA HA BOJAHbIE OOBEKTHI. B
pe3ynbTaTe BBOAA HOBBIX IPAIMPEH ObUI JIMKBUMPOBAH COPOC HE OUYMILEHHBIX CTOYHBIX BOJ C
Npya-oXJIaUTEeNsl, PACIOIOXKEHHOr0 Ha JIaMOXpaHuLLe. JIMKBUiayst BbIyCKa CTOYHBIX BOJ
NO3BOJIMJIA CHU3UTB COPOC 3arpsi3HEHHBIX BOf B peky Uyunbim ¢ 33,5 MaH.M* 0 5.4 MIH.M' B
IOl U COKpaTUTb 001K 3a00p uncTOi Bofibl U3 peku Yysbim Ha 40,07miH.M/TOf.

KnroueBble ci0Ba: MpUpPOOXOPAHHbIE MEPONPUSITHS, LINTAMOXPAHUILLE, PEKOHCTPYKLMS
rpajUpeH, 3KOoJIornyeckast 6e30nacHOCTb, CUCTEMA BOJOOOOPOTA, CTOUHBIE BOJbI.

B pesynbTaTe MHTEHCMBHOIO Pa3BUTHUSI ATFOMUHUEBOV MPOMBILLIEHHOCTH
YBEJIMYMBACTCA AHTPONOTEHHOE BO3JCHCTBAE HA OKPYKAIOUIYIO TNPUPOAHYIO
cpeny [1]. Ilpy 3TOM TJIMHO3EMHOE MPOU3BOJACTBO, KOTOPOE CBS3AHO C
NPUMEHEHUEM BbICOKOIHEPIETUYECKOTO 00OPY/IOBAHNS, HENPEMEHHO MPUBOJUT K
00pa30BAHUIO 3HAYUTEJBLHBIX OOBEMOB OTXOJIOB, MPY Pa3MELICHUM KOTOPBIX Ha
LIJIAMOXPAHWIAILAX HMMEKOTCS MPOOJEMbI C OOOPOTHBIM BOJOCHAOKEHWEM U
3arpsi3HEHUEM BOJHBIX OOBEKTOB. PemieHne sTUX 3KOJOrM4YecKuXx MpooemM
noTpeOOBAIO Pa3pabOTKM HOBBIX TEXHUYECKUX PELICHUH, KOTOpble ObLIU
ycnewmHo peann3oBanbl Ha NTPakTUKE B AO «PYCAJI Auunck» [2].

lo  peanu3auuu  NPUPOJOOXPAHHBIX  MEPONPUSATHUIA  OXJIAXKJEHUE
TypOorenepatopoB  temioanekTpoueHrpamu (TOL) npoBogunocs mytem
HanpasiieHuss ropsuux Boj (38-40-C) B npya-oxJlaiuTesb, HAaXOJSIIMNCS Ha
LUTAMOXPaHWIMIIE, TOCJIE YEro OXJIAXK/EHHbIE BOAbl COPACBIBAIINCH B PEKY
Yynemm 6e3 ouncTkrA. CTOYHBIE BOABI C MPYAA-OXJIAAATENS UMENN ILIEIOYHYIO
peakumro (pH 9-9.5 en.) u copepxanu amtOMUHNI, APEHUPOBABILIVN U3 IJTAMOBON
KapTbl Nel, koTopast Obla MOCTPOEHA B MPOLUIOM CTOJIETUM O€3 3alUTHOrO
skpaHa. Kpome Toro, pns OecnepeOoiiHON pabOThl TypOOreHEpPaTOPOB
NOCTOSTHHO NPOBOJIMJICS 3a00p YMCTOW BOAIBI U3 PEKMU.

B  pesynbrare  npoBEIEHHONM ~ PEKOHCTPYKUMHM  3HEPreTUYECKOTO
000pY/IOBAHUS TEIJIOIEKTPOLEHTPAIA, BXOJAILE B COCTAaB TJIMHO3EMHOIO
KOMOMHATa, ObII UCKIIIOYEH COPOC HE OUYMILEHHBIX CTOKOB B OTKPBIThIA BOJJOEM.
DTO CTajo BO3MOXKHBIM TOCJIE 3aMEHbl CUCTEMbl OXJIAXKJCHWUS U TEXHOJIOTMU

189



BOJIOCHAOXKEHUSI ~ TEIUIOSHEPreTUYECKOrO  OOOPYJOBaHUSI C NPUMEHEHUEM
COBpeMEeHHbIX TpajupeH [3, 4]. Hnsa oxmaxpaenus cOpocHbix Bop TOLl Obuin
PEKOHCTPYUPOBAaHbI IBE OAalllCHHbIE TPAAUPHA W ObUIa MOCTPOEHA HOBAs MSTU
CEeKLMOHHAsl TpajiupHs BeHTWIATOpHOro Tuna BbMI-2000, BMecTo aBapuilHO
OCTaHOBJIeHHOU OattieHHou rpaaupHu BI-1600, koTtopasi uMesia 6osee BbICOKKE
TEXHAYECKHE XAPAKTEPUCTUKU pPaOOThl M MPOBEACHHbIE €€ WCIBITAHUS 3ITO
NOJTBEPAWIIN.

HcnblTaHuss mnokasaivd, 4YTO TEIJIOBass MOUJHOCTb BEHTWISTOPHON
rpagupau BMI'-2000 B 2,5 pa3a nmpeBbIIAET TEMJIOBYIO MOIIHOCTbH OalllEHHOMN
BI'-1600. B pe3ysbTaTe nycka rpajiupHu B paboTy, KOHJIEHCAUOHHASI MOIIIHOCTh
TOLl yBemmuunace Ha 45 MBrT. IlpakThyeckas peanusauust [AaHHOTO
3KOJIOTUYECKOTO MEPOINPUATHUSI MO3BOJIMIIA UCKJIIOYUTH COPOC HE OYMILEHHBIX
BOJI B OTKPBITHIN BOfloeM U nepeBectr TOLl komOMHaTa Ha 3aMKHYTYIO CUCTEMY
BOj1000OpOTa. B pesynbraTe BBOJA MOCTPOEHHBIX IPaJUPEH ObLI JIMKBUAIUPOBAH
BBINYCK cOpocHbIX Bof TOLI ¢ mpypa-oxmaguresis, a cam Npyj nepeoOopy0BaH
NOJ] HOBYIO IUIAMOBYHKO KAapTy /Il pa3MEIlIeHus He(EeIMHOBOro uuiama u
30JIO0LIJIAKOBBIX OTXO/I0B KoMOMHaTa. HoBasl miamMoBast kapta Obulia NOCTPOEHA
N0 COBPEMEHHbIM TEXHOJOTMSIM C TNPUMEHEHHEM THAPOU3O0JISIHUOHHON
NOJIMMEPHO MEMOpPaHbl, WCKJIOYAIOLIENA BO3[ACHCTBUE HIJIAMOXPAaHWIMILA Ha
noj3emMHble Bofbl. JIMkBujganust Boinycka cOpocHbix Boj TOLl cHmM3mna cOpoc
3arpsisHeHHbIX BOJl B peky Uyabmm ¢ 33,5 mun.m B 2013r. no 5.4 man.m B 2017r.
(pUCYHOK).
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O6beM copoca CTOUHBIX BOJ| B OTKPLITHI BofoeM nociie nepesoga TIOL AO «PYCAJIL
AUMHCK» Ha CUCTEMY 3aMKHYTOr0 BOJ00O0pOTa

[nst cHI>KEHUs1 COPOCOB 3arpsi3HSIOIMX BEIIECTB B OTKPBITHIA BOJOEM
OJHOBPEMEHHO ObUIM TOCTPOEHbI OYUCTHBIE COOPYXXEHUSI TMPOMIIMBHEBOW
KaHAIA3aUUM, KOTOPBIE TaKXe OOECNeYnMM BO3BpPAaT OYMILIEHHBIX BOJ B
3aMKHYTBIA BOA00OOpoT. OOmmit 3a00p 4YmMcTOM BOABI M3 peku YyibiM B
pe3yJibTaTe BHEAPEHUS BOJOOXPAHHBIX MeponpusTuil K 2017r. cokpaTuics Ha
40 ,07maH.M/Tof.
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Pewenue Boiuenepeyncnennbix akonorndeckux mpoodieM B AO «PYCAIJI
AYMHCK» TIPUBEJIO K 3HAYMTEJILHOMY CHVDKCHHUIO BO3JCHCTBUSA TIIMHO3EMHOIO
MIPOU3BOJICTBA HA NMPUPOJHBIE BOJIHbIE OOBEKTBI, NCKIIIOUMB MPAKTUYECKHA COPOC
3arpsA3HEHHBIX CTOKOB B OTKpPBITBIA BOJOEM. B Hacrosiyee Bpemsi cOpoc B
BOJIOEM HOCUT Pa30BbIl XapakTep TMpU OYUCTKE (PUIBTPOB HACOCHO-
(pUABTPOBAILHOM CTAHUMM W HAa KOMOMHATE TMPOAOJDKAIOTCS PpabdOThl MO
VCKJIFOYEHUIO BCEX COPOCOB 3arpsA3HEHHBIX CTOKOB B AKBATOPUIO peKr HynbM.

JIureparypa

1. CuzsikoB, B.M. CoBeplieHCTBOBAHME TEXHOJIOTMU TMOJIyYEHUS TJIMHO3eMa W
NOBbILIEHUE KOMIUIEKCHOCTU UCNOJb30BaHus cbipbsi / B.M. Cuzsikos, JI.JI. Hepocnasckas //
Tpynet BAMUA. —J1.,1980. - C. 12 - 18.

2. IluxtoBHukoB, A.I'. CoBeplIEHCTBOBAHME TEXHOJIOTUM MOJIYUYEHUs] TIIMHO3EMa C
LEJIbIO MOBBIIIEHUSI ero KayecTBeHHbIX XapakTepuctuk / A.I'.IluxroBHukoB, B.M. AHukees,
N .. lllenenes // 3B. By3oB. Xumusi u xumudeckas texsosiorust, 2005. - Ned. - C. 78 — 82.

3. Bnacosa, E.P. Cuctembl oXnakaeHus: 1 TEXHOJIOTMYECKOro BofgocHaoxkenus Ha TOL
/ E.P. Bnacosa, H.B. Komapoga, E.O. Pexosckas // Mosionoii yuenbiii, 2016.- Ne24.- C. 135-
137.

4. CemenoB V1.B. MoHuTOpUHT B cucTeMe 00ecnedeHts IKOIOrnYeckoil 6e301acHOCTH
rugporexHuueckux oobekToB / M.B. CemenoB // I'uipoTexHuyeckoe CTpoOUTeNbCTBO, 1998.-
Ne6.- C. 33-40.

191



IIpaBoBbIe ¥ PKOHOMUYECKHE ACTIEKThI IKOJIOTHIECKON MOJNTHKHU B chepe
YTHJIM3AIMH OTXOMIOB M 00ecreYeHusl SKOJJOrHYeCKOn 0e30MacHOCTH

0O.B. Kyn1ukosa

denepanbHOE TOCy/JTapCTBEHHOE OIO/IXKETHOE 00pa30BaTeNIbHOE YUpEeXkK/eHne
BbICIIero o6pa3oBanust «CapaToBCKasi rOCYIapCTBEHHAST
IOpUIMYEeCcKasl akajieMus»

IMMPABOBBIE OCHOBBI SKOJIOTHMYECKOM BE30IMACHOCTHU
B JECAX

B craTbe paccMOTpeHbI BONPOCHI MPABOBOIO PETYJMPOBAHUS OXPAaHbl U 3alLUThI JIECOB
OT HETaTUBHOI'O BO3JCHCTBUS XO3SMCTBEHHONM W WHOW [EsTeILHOCTU, B TOM YHCJIE
oOpazoBaHusi OTXO0fi0oB. [IpoaHanu3MpoBaHO TOHSITUE 3SKOJIOTMYECKOW  0e30MacHOCTU
MPUMEHUTEJIBLHO K JIECHBIM OTHOLUEHUSIM.

KnioueBble cioBa: 0€30MacHOCTb, 3KOJOrMYecKass Oe30MacHOCTh, 0e30IacHOCTL B
Jiecax, 3arpsi3HEHUE OKPY>KAIOLEN CPeflbl, 3arpsA3HSIOLLEE BELECTBO, OTXO/bl POU3BOJCTBA U
noTpedsIeHus, OMTACHBIE OTXO/bI.

be3onacHocTh B TON MM MHOM c(pepe NPUHATO OMNPEAENSATh HA OCHOBE
TpedoBannii 3 «O 6e3omacHOCTH» [1], B KOTOPOM, K COKAJIIEHUIO, OTCYTCTBYET
HOPMAaTMBHO 3aKPEIUVICHHOE OIpE/IeICHNe [IaHHOro TMOoHsATUS. B pemsix
BOCIIOJIHEHUSI  JIAHHOTO  MpodOesna  caeayeT oOpaTUThbCs K MOJIOKEHUSIM
yTpatuBiiero cuiay 3akoHa PP or 5 mapra 1992 roma Ne 2446 — 1 «O
0€30MacHOCTU», B KOTOPOM 0€30MaCHOCTBIO HA3BAHO COCTOSIHUE 3allMILICHHOCTH
>KU3HEHHO BaXXKHbBIX MHTEPECOB JIMYHOCTH, OOLIECTBA M TOCYJapcTBa OT
BHYTPEHHUX M BHEIIHUX Yrpo3 [2].

TepMuH «3KoJ0ornyeckasi 6€30nacHOCTb» 3akperieH B @3 «O0 oxpane
OKpyXKaroiien cpenbl» [3] U mpeacraBisieT cOOOM COCTOSTHUE 3allUILEHHOCTHU
NPUPOJHOM Cpefbl M >KU3HEHHO Ba’KHBIX MHTEPECOB YEJOBEKAa OT BO3MOKHOTO
HEraTMBHOI'O  BO3JEMICTBUS  XO3SMCTBEHHOM UM MHOM  JIeSITEJIbHOCTH,
YpEe3BbIYAMHBIX CHUTyalUWid MNPUPOJHOTO U TEXHOMEHHOIO0 XapakTepa, UuX
MOCJICJICTBUI.

B 3Ttom KOHTEekcTe moj 6e30MacHOCTBHIO B Jiecax AOMYCTUMO MOHUMATH
COCTOSIHME 3AlMILIEHHOCTA JIECOB OT TOXKapOB, BPEJHbIX OPraHU3MOB,
3arpsi3HEHNS] U THOTO HETaTUBHOT'O BO3/IEUCTBUS.

Jleca, pacTUTEIBHOCTh KaK KOMIIOHEHTbl TPUPOJHON CpeNbl SIBJSIOTCS
00BbEKTaMW OXpaHbl OT 3arps3HEHUs], WCTOLICHUSA, J[erpajauudud, IOpYH,
YHUUYTOXEHUS] U UHOT'O HEraTUBHOTO BO3JECHCTBUS XO3SMCTBEHHOW U (WJIA) UHOW
nestenbHOCTH [3].

3arpsi3HEHMEM  OKpY:Kalolllell  Ccpefibl CUMTaeTcCsl IMOCTYIJIEHUE B
OKPY>KAIOIIYI0 Cpefy BellecTBa W (UJM) HEPruv, CBOMCTBA, MECTOIOJIOKEHUE
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UM KOJIMYECTBO KOTOPBIX  OKa3bIBAlOT HETAaTUBHOE  BO3JEWCTBUE  Ha
oKpyxarliy cpeny. [Ipy 3TOM 3arpsi3HSIIOIMM  BELIECTBOM IMPU3HACTCS
BEILIECTBO WJIM CMECh BEIECTB U MUKPOOPraHMU3MOB, KOTOPbIE B KOJIMYECTBE U
(W) KOHUEHTPALMSX, NPEBbIUAKIIMX YCTAHOBICHHBIE [IJII XUMWYECKUX
BEILIECTB, B TOM YMUCJIE PA/IMOAKTHUBHBIX, WHBIX BELIECTB U MUKPOOPTraHW3MOB
HOPMAaTWBbI, OKAa3bIBAIOT HETATMBHOE BO3JEICTBME HA OKPYKAIOLIYIO Cpeny,
>KW3Hb, 3[I0POBbE YesoBeka [3].

Cepbe3HbIM  3arpsi3HATENIEM  JIECHOM  CPEJbl  SBJSIFOTCS  OTXOfbI
NPOU3BOJICTBA M MOTPEOJIEHUsI, MOJ KOTOPbIMA TOHMMAKOTCSI BELIECTBA WJIU
peMEThI, KOTOpPbIE 00pPa30BaHbl B MPOLIECCE MPOU3BOJICTBA, BBINOJIHEHUST PA0OT,
OKa3aHWs YCIYT UJIM B IpoLecce noTpednenus [4].

Oco00 BBIIENSIIOTCS  OMAaCHbIE OTXOfbl, TO €CTb OTXOMbl, KOTOpbIE
COJIEp>KAT  BpEJHbIE  BEIIECTBA, OOJA[AIOLIME  OMACHBIMA  CBONCTBaMM
(TOKCUYHOCTBIO, B3PbIBOOMACHOCTHIO, NOKAPOONACHOCTHIO, BBICOKOW
PEaKUMOHHON CIMOCOOHOCTBHIO) W cofiepXKallye Bo30yauTesieli HPEKIUOHHBIX
OoJsie3HeN, JMOO KOTOpPBIE MOTYT MPEACTABISATH HEMNOCPEACTBEHHYIO WU
NOTEHUMAIIbHYIO ONMACHOCTD JIJI1 OKPY KAOUIEN CPENbI U 3J0POBbS YEJIOBEKA.

OcHoBHble TpeOOBaHMSI K OOpAILEHUIO C OTXOflaMU MNPOU3BOJACTBA WU
NOTpPeOsIEHUsT B JieCaX YCTAHOBJIEHbI OTMEJIBHbIMA HOPMATMBHBIMU NPABOBLIMU
akramu. B 4acTHOCTHM, 3ampeljaeTcsi 3aXOpPOHEHME OTXO[OB B T'pPaHULAX
JIECOMApPKOBBbIX 30H [4], 3ampelaeTrcss NMPUMEHEHWE TOKCUYHBIX XUMUYECKHUX
npenaparoB, He noasepraroumxcs pacnaay [3]. IOpuguueckue u pusmyeckue
A 00sA3aHbl BBINOJHATE MPaBUia MPOU3BOJCTBA, XPAHEHNUS, TPAHCTIOPTUPOBKHU
Y NPUMEHEHUS] XUMUYECKUX BELIECTB, UCIMOJb3yEMbIX B CEIIbCKOM XO3SMCTBE U
JIECHOM XO3§IICTBE, a4 TakKXKe [PUHUMATb MEPbl MO MPEAYNPEX/ICHUIO
HEraTUBHOT'O BO3JICVICTBUSI XO3SIMCTBEHHOM U MHOM [ESITEJIbHOCTU U JTUKBUAALIUUA
BPE/IHbIX MOCJIEICTBUN 171 0OecneueHns KauecTBa OKpyxKarouien cpeapl [S].

B coorBerctBUM co cratrbenn 60.12 Jlecnoro kopekca Poccuiickoin
denepauuy Npy UCNOJIB30BAaHUM JIECOB, OXPaHE JIECOB OT IOXKApOB, 3allUTE,
BOCIIPOM3BOJICTBE JIECOB, B TOM YMCJIE NPU BBINOJHEHUU JIECOCEYHBIX PadoT,
NIOJIKHBI  COOMIOIaTbC TPEOOBaHMS MO OXPaHE OKPYKAaloUWEN Ccpefbl OT
3arpsi3HEHMs 1 UHOT'O HETaTUBHOI'O BO3JICHCTBUS, BBINIOJHATHCS MEPbI IO OXpaHe
JIECOB OT 3arpsi3HEHUs (B TOM 4uciie HE(PTIHOTO, PAJUOAKTUBHOIO U JIPYroro) u
VHOTO HEraTMBHOTO BO3CHCTBUS, a TakKXKe [OJDKHA OCYIIECTBISTHCS,
PeKyJabTUBAaUMsl 3€MEllb, HA KOTOPBbIX PACIOJIOXKEHbl Jieca U KOTOpbIe
NOBEPIJIUCH 3arPS3HEHUIO U MHOMY HETaTUBHOMY BO3JIECTBUIO [S].

B pensix oxpaHbl J1€COB OT paJuOAKTMBHOIO 3arpsA3HEHUS OCYILECTBIISACTCA
pajualMoHHOe  OOCJiefJOBaHWE JIECOB W  YCTAHABJIMBAKOTCS  30Hbl  UX
PalMOAKTUBHOTO 3arpsi3HeHMsl. B 1ensX oXpaHbl JIECOB, BKJIHOYAs JIECHbIE
HACAXJICHUs, JIECHbIE TOYBbI, Cpely OOMTaHUSI OOBEKTOB KMBOTHOTO MUpa U
NIpyrue TpUpOiHble OOBEKTHI B Jiecax, OT HEPTSIHOTO 3arpsi3HEHUs
OCYIIECTBJISIFOTCS MEPONPUSITUS MO MPEAYyNPEXACHUIO U JMKBUALUMU Pa3JIMBOB
He(THU U HEPTENPOTYKTOB.
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BakHoe 3HaueHMe NpM PACCMOTPEHMHM BOMNPOCOB 3AlUTHI JIECOB OT
HECAHKJMOHMPOBAHHBIX CBAJIOK MycOpa HWMEET pazbiCHEeHUE PeepaibHOro
areHTCTBA JIECHOI0 XO3s1iCTBa [6].

OuncTka 71€COB OT 3axJIamJICHWs, 3arpsi3HEHHWS] U WHOTO HETraTUBHOTO
BO3JICVICTBUS HA  CETOAHSIIHMANA JIEHb HE OTHOCUTCSI K CaHUTAPHO-
03[JOPOBUTEJILHBIM MEPONPUSITHSIM. [Tockonbky JIMKBUJIALS
HECAHKLIMOHUPOBAHHBIX CBAJIOK, TBEPABIX KOMMYHAJIBHBIX OTXOJOB Ha 3EMJISIX
JecHoro oHga He sBASIETCS MNepeflaHHbIM — nosHoMouneM  Poccuiickoi
depepaui B 00JIaCTM  JIECHBIX  OTHOLICHWUI (PUHAHCUPOBAHUE  JIAHHBIX
MEpONpPUSATUIAI HE MOKET OCYIIECTBISATbCS 3a CYET CPeACTB CYOBEHUUH U3
denepanbHOro OroKeTa B CUJTY YCTaHOBJIEHHBIX OHOIPKETHBIM
3aKOHO/JATEILCTBOM 3aNPETOB.

CormacHo ctatbe 1 ®3 «O0 oxpaHe OKpyKarIen cpefibl » K 00beKTaM
HAKOIJIEHHOT'O BpPe/la OKPY>KAIOLIEN Cpefie OTHOCATCSI B TOM UYMCJIE TEPPUTOPUH,
Ha KOTOPBbIX BBISIBIIEH HAKOIUIEHHbII BpeJ OKpYyXKalllei cpefe, a TakxXKe
00BEKThI Pa3MelLEeHUs] OTXO/IOB, SBJISIFOLIMECS UICTOYHUKOM HAKOIUJIEHHOTO Bpefa
okpyxxarowent cpefe. CornacHo MyHKTY 2 ctaTbv 80.2 MaHHOIO HOPMAaTHMBHOIO
NpPaBOBOrO aKTa OpraHu3aluio padoT MO JIMKBUJAUMM HAKOIJIEHHOrO Bpeaa
OKpY>KaloLIel cpefie BOpaBe OCYUIECTBISATh OpPraHbl rOCYJAPCTBEHHON BJIACTU
cyobekToB Poccuiickoit defiepau M1 OpraHbl MECTHOI'O CaMOyIpaBjeHus. B
HacTosiee BpemMsi MUHUCTEPCTBOM MPUPOAHBIX PECYPCOB U 3KOJOTUU
Poccuiickoin ®epnepauum pa3paboTaH MPOEKT MOCTaHOBJeHUs [IpaBurenbcTBa
Poccuiickoit ®epepauyn «O6 yrBepxkaeHun I[lopsijika opranuzauuu padboT Mo
JIMKBUJAMY HAKOIJIEHHOTIO Bpefia OKpyKarolen cpene» [7].

K coxanenuto, npakTvka 3arpsi3HeHus1 Jieca Ha Tepputopun Poccuiickoi
denepauuu BecbMa Oorata. IIpuBeieM HeckonbKo pakToB. CrepoBaresun
BO30Y/IMJIM YrOJIOBHOE [IeJI0 MO (pakTy OOHapyKeHusi NSITU CBAJIOK CO
PTyTbcofiepXKalMMu oTxofamu B ropoje banakoBo CapaToBckoil o0jacTu u
npusierarolieM paioHe. Bcero Ha nsiTv cBajikax oOHapy»KeHo Oosiee 2,2 ThICSUU
WTYK TaKUX JIaMll M TPYyOOK, OTHOCSAIIMXCS K OTXOAaM TepBOro Kiacca
ornacHocTH [8].

Bo BpeMs 3K0J0rMyeckoro peiifa B Y XTUHCKOM paiiOHE MpEICTaBUTEIN
pervnoHanbHOro oneparopa no oopamenuto ¢ TKO oGHapykunu Ha OOLIMPHOM
YYacTKE B JIECY HECAaHKUMOHMPOBAHHYIO CBAJIKY. HemoOpocoBecTHbIE rpakiaaHe
BbIOpAChIBaIM B HEMOJOXEHHOM MECTE OMNacHbIe [JIsi OKpYXKarollel Ccpefbl
pTyTHbIE Jlamnbl. MecTo, rae Oblia OOHapy>XEHa OIMacHEeWIlas CBajika
3HeprocOeperarwIlyx JjJami, paHee ObLIO BBIJEJICHO MOJ| NecyaHblil Kapbep, HO
ero pa3pabOTKy NpEeKpaTWv, a 3€MJII0 PeKyJbTUBUPOBAIU, BbICAJIUB COTHU
nepeBbeB [9].

B 3aBepuieHMM «KpUK JylId» CIEUMAJUCTOB B cdepe oOpaleHus: ¢
OTXOJjJaMU TPOU3BOJCTBA M MOTpedJsieHus. «OpHa Oarapeiika, Oyay4d NPOCTO
BbIOpOLIEHHOM, pa3naraetcs 6oJiee 100 neT u 3arpsi3HseT TSXKEIbIMU METAIITIAMU
0K0JI0 20 KBaJjpaTHbIX METPOB 3eMJIM. A B JIECY — 3TO TEPPUTOPUS] OOUTAHUS
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IBYX JIEPEBbEB, IByX KPOTOB, OJJHOIO €XMKA U HECKOJBbKUX ThICSY JIOXKJIEBbIX
yepBei!» - pazbacHsaeT TyaBHbI uHXKeHep Caparosckoro dummana AO
«¥Ynpasisenue orxonamu» CranncnaB KoBanbckuil.
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A.A. MypasseBa, M.C. Ky3smuna, E.1. Tuxomupona
CapaToBckuil rocyJapCTBEHHBIN TEXHUYECKNI YHUBEpCcUTET nMenu ["arapuna 10 .A.

AHAJIN3 OCHOBHBIX TEPMUHOB U ONIPEJIEJIEHUM B OBJIACTH
PEKYJIbTUBAIMU 3EMEJ/Ib, COAEPXKAIIMECA B HOPMATHUBHDBIX
ITPABOBBIX AKTAX POCCUUCKOU PEJEPALINN

B pabote paccmaTpuBarOTCS OCHOBHBIE TEPMUHBI U ONpPENEJICHUsS B 00JACTU MOPYU U
PEKYJbTUBALMU HAPYILIEHHBIX 3€MeNlb, COfAEpXKalyecs B [EUCTBYIOLIUX HOPMATUBHO -
NpaBoBbIX akTax. IIpoBefeH aHanmM3 COOTBETCTBUSI TEPMUHOB, KACAIOLIMXCS PEKYJbTUBALAU
3€Mellb, BbISIBJIEHbI CMBICIIOBbIE HETOYHOCTH.

Katouessle cioBa: fierpajauusi 3eMejlb, HapyLIEHHbIE 3€MJIM, PEKYJIbTUBALUS 3€MElb,
I0pUAMYECKas TEPMUHOJIOTMS, HOPMATUBHbBIE U PABOBbIE aKThl

PexynbTuBaMs HapylIEHHbIX 3€MENb MPEACTABISIET COOOW aKTyaJbHYIO
3a/layy COBPEMEHHOCTH, M OJIHAM W3 BaXXHEWIIMX €€ AacCleKTOB SBISETCS
npaBoBo€  perynaupoBaHue. HeoO0xoqumMo  TOYHO  OMNpPENCNIUTL  CTENEHb
3arpsi3HEeHNUs, yiiep0a 3eMeJIbHOTO Y4acTKa I TOTO, YTOObI HAPYLICHHbIE 3EMJIU
NPOLIIM MOJIHYK) CUCTEMY BOCCTAHOBJIEHUS. [[aHHbIE MOHSTUS 3aKPEIUIIIOTCS B
8.6 KoAIl P®, rige onuchiBaeTcsl aMUHUCTPATUBHAS OTBETCTBEHHOCThb 3a
CaMOBOJIbHOE CHSITME WM TEPEMEIICHUE TMJIOJOPOAHOrO CJIOA TOYBBI U
BO3JIOXKEHME 1ITpada Ha TPpaxkiaH, NOJDKHOCTHBIX JIAL Y IOPUAUYECKUX JIML, a
TaK K€ PUOCTAHOBIICHNE MX NPEANPUHUMATEBCKON IEATENBHOCTH [1].

B cBd3M ¢ akTyanbHOCTH B HACTOSILEE BPEMS PELICHUS JJAHHBIX BOMPOCOB,
UEJbI0  Halen paboTbl ObLIO  WCCJEOBAHME MOHSTUMHOIO — ammapara
3akoHoflaTeabcTBa  Poccuiickoit  Pepiepaium B 00/1aCTH  peKYJIbTUBALAN
HAPYLICHHbIX 3€MEJIb UM AaHAJIW3 COOTBETCTBHUSI TEPMUHOB W OIPENCICHUN B
Pa3IMYHBIX IOKYMEHTAX.

[Topya 3emMym BpeAHbIMU MNPOAYKTAMU XO3SUCTBEHHOW WM WHOW
NICSITEIBHOCTU  BCJIE[ICTBUE HAPYLUEHUSI TNpaBujl OOpaljeHusi C ONaCHbIMU
XUMUYECKUMU WM  OWOJIOTUYECKMMM  BELIECTBAMM TPM  MX  XPAHEHUH,
VICTIOJIb30BAaHUM U TPAHCIIOPTUPOBKE, MOBJIEKIIE NPUYUHEHME BpPEA 3JOPOBBIO
YEJIOBEKA WJIM OKPYXKAIOLIEH CpeJie, SIBISECTCA NMPECTYIUICHUEM COTJIACHO CTAThe
254 YK P® [2] M3 cypneOHOW NpakTUKU BHUJHO, YTO CYy[bl BbIHOCST
NOCTAHOBJICHME C Y4YE€TOM CTENEeHM M Maciutaba npaBoHapylieHus. Eciam aTo
HE3HAUYNUTEJIbHBIE NPABOHAPYLIEHUSI, TO BUHOBHOMY BBIHOCATCS IUTpadbl; €Civ
3TO 3HAYUTEINIbHbIE MPaBOHAPYLIEHWs, TO TNOMUMO wITpaca, MOACYUMOrO
00SI3bIBAIOT  BOCCTAHOBUTH yIIepO0 B COOTBETCTBUEM CO cTaTbenn /7
denepanbHoro 3akoHa ot 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyxKarolei
cpenbl» [3]. IIpu pacyere pa3mepa yuiepba pyKOBOJCTBYIOTCS, KaK IMPaBWUIIO,
LUEHTPAIM30BAHHO YTBEP KJAECHHBIMU METOJIMKAMHU IMOJCYETAa U YCTAHOBJIECHHBIMU
TaKCaMH, TaK U PETMOHAIBHbIMA HOPMAMM, KOHKPETU3UPYIOLIUMHU TOJIOKEHUS
(penepanbHOrO 3aKOHOATENBLCTBA, HampuMmep npukazoM MuHnpupopsl Poccun
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or 08.07.2010 Ne 238 (pen. or 11.07.2018) «O6 yTBepxjeHun MeToguku
VCUYUCJIEHUS pa3Mepa Bpefa, NPUYMHEHHOIO IOYBAM KAaK OOBEKTY OXpaHbI
okpyXammwen cpeapl» [4]. Ho mnepen cyapsimu, NpaBOOXPAHUTEIBLHBIMU
OpraHaMM ¥  TpaXJaHaMl  CTaHOBUTCSI  CIEAYIOLIMI  BOMNPOC,  Kak
KBUIM(PUIMPOBATH CTENEHb NMOPYM 3eMIIM. B 3aKOHOATENHLCTBE HET TOYHBIX
ONMpENEIICHUIN, KaCaloLMXCAd OTPABJICHUS W 3arpsi3HEHUs] TO0YB, KOTOpbIE
3akpemieHbl B ctaTtbe 254 YK P®. VI3 KoMMeHTapreB K CTaThe€ BUHO, YTO MOJ
OTpaBJieHWEM — [OHMMAETCSl HACBIIIEHUE TMOYBbI SJJOXMMUKATAMU WJIH
SAOBUTHIMA  (TOKCUYHBbIMU) TPOAYKTAMU XO3SMCTBEHHOW JIESITEJILHOCTU, B
pe3ynbTaTe Yero 3emiisi CTAHOBUTCS OMACHOM JIJIsl 3/J0POBbSI JIIOfiei, KUBOTHBIX,
HAaCeKOMbIX, PACTEHUI U UHBIX OPraHU3MOB, W MOJIb30BaHUE €10 MOXKET BbI3BATb
ux rubenb. Ilog 3arpsisHEHMEM TNOHMMAETCs (PUINYECKOE, XUMUYECKOE U
OMOJIOTMYECKOEe  M3MEHeHHWe  KadyecTBa  IOYBbI, KOTOpO€  MPEBBIIIACT
YCTAHOBJICHHbIE HOPMATHUBbI BPETHOTO BO3/ICMCTBUS U CO3/AET YIPO3y 3/0POBbIO
YyeJlIoBeKa, COCTOSTHUIO PACTUTENIbHOTO M YMBOTHOro wmwupa [S5]. Dtu fBa
onpefiesieHusl, OYeHb MOXO0XKe: U B TOM M JIPYyTOM cjlyyae, MoyBa He MPUrojHa
Ui aibHEMIIEro LEeJeBOro MCMOJIb30BaHUS, HO TOYHBIX pa3rpaHUyYeHuid HET,
MOCKOJIbKY B OOOMX CJlydasiX UJIeT XMMMYECKOe 3arpsi3HEHUE; TaK K€ CTOUT
YUUTBIBATh, YTO KOMMEHTAPUU K CTAThSIM HE HECYT FOPUIMYECKON CUJIbI.

OueHb BaXkKHO MOHMMATBH CTENEHb 3arps3HEHUs W Jierpajlaliiyd MOYBbI, YTO
Obl Jydlie OOOCHOBaTh TPOLECC PEKYJbTUBALMU HAPYLIEHHBIX 3eMellb.
TOYHOCTL U OJIHO3HAYHOCTH (POPMYJIMPOBOK U ONpPENESICHN A B HOPUINUYECKON
NIOKYMEHTalMKM KpailHe BakHa. B laHHOI paboTe Mbl pacCMaTpUBaeM OCHOBHbIE
onpefiesieHusl, Kacaloluecss peKyJbTHBAUUU 3eMellb, W TMPOAHAIU3UPYEM,
HACKOJIbKO CYILECTBYIOIIAsl CUCTeMa ONpeJieJIeHNIA MoJIHasl, TOHSITHA U JJOCTYITHA
11 CyJIeOHOM BETBU BJIACTH.

K rnaBeHcTBylOLIEMY TMpaBy 4eJjoBeKa M TpaxkaaHuHa Poccuiickoii
denepauuym  OTHOCUTCSI TNpPaBO Ha OJAronpUsSITHYIO OKPY>KAlOILLyI Cpeay,
JIOCTOBEPHYIO HMH(GOpMaLMI0 O €€ COCTOsiHUM. JlaHHOEe NpaBO 3aKpenieHO B
cratbe 42 Kouctutynyum PO [6]. OpHoit U3 Ba’KHOW COCTaBJSIIOLIEH
OKpy:Karollen cpefipl siBisieTcs 3emisi. B ctatbe 9 Koncturyuuu P® ropopurcs:
3eMiis W JIpyrue TMpPUPOJHbIE PECYpPChbl MWCMOJB3YIOTCS W OXPAHSIIOTCS B
Poccuiickoit Pefiepauiii  Kak OCHOBA >KWU3HU M JIESITEJIbHOCTU HApOJIOB,
MPOXKMBAIOILIMX HA COOTBETCTBYIOLIEN TeppuTopun [6].

B nynkre 5 cratbu 13 3K P®, rooputcs, 4Tto Juna, AESTEILHOCTD
KOTOPbIX MpUBEJA K YXYJUIEHUIO KauecTBa 3eMejb (B TOM YHMCJIe B pe3yJsbTaTe
UX 3arpsi3HeHUs, HapyILIeHWUs TOYBEHHOrO CJIOsl), OO0si3aHbl OOECNEeYnuTh UX
PEKYILTUBALUIO.

PekyiabTuBauyss  3eMejib  NPEACTaBisieT CcOOOM  MEPONpUsITUS N0
NPEIOTBPALLICHUIO JIErpajjlaluy 3eMeJb U (MI1M) BOCCTAHOBIICHUIO UX TJIOJOPOMS
NOCPEJICTBOM  TPUBEJIEHUSI 3€MeJib B  COCTOSIHME, MPUTOHOE [IIsi WX
WCIOJIb30BaHUSI B COOTBETCTBUU C LIEJIEBLIM HA3HAYEHUEM U Pa3pellieHHbIM
UCIMOJIb30BAHUEM, B TOM YMCJIE€ MYTEM YCTPaHEHUsl MOCJENCTBUI 3arpsi3HEHUS
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NOYB, BOCCTAHOBJIEHUS IUIOIOPOJTHOTO CJIOS TOYBbI, CO3[JaHNS 3ALUTHBIX JIECHBIX
HacaxkneHum [7].

[MynktT 6 cratbu 13 3K P® paet oTChLIOUHBbIE MaTepualibl Ha MOPSIOK
MPOBEJICHUS]  PEKYJbTUBALMM  3€MEJb  YCTAHOBJICHHbI  [IpaBuTEnbcTBOM
Poccuiickoin Pepepanum Ne 800 ot 10 wrosma 2018 r. [7]. B panHOM
[TocranoBnenun yTBepxkjeHbl [IpaBuna mnpoBegeHusT peKyIbTUBAUUMU U
KoHcepBauuu 3emednb [8]. CorsacHo atum [IpaBunam, pekyabTUBALMS 3€METb —
3TO MEPONpUSITAS TO MNPEeJOTBPALICHUIO [erpajlauuu  3eMeiab W (UJn)
BOCCTAHOBJICHUIO KX IUIOIOPOiUSI MOCPEJICTBOM MpPUBEJIEHUSI 3€Mellb B
COCTOSIHUE, MPUTOfIHOE JJII MX HCIOJIb30BaHUSI, B COOTBETCTBUU C UEJIEBHIM
HA3HAYEHUEM U Pa3pElICHHbIM UCMOJIb30BAHUEM, B TOM UKCJIE yTEM YCTPAHEHUS
MOCJIEICTBUN 3arpsi3HEHUSI MOYBbI, BOCCTAHOBJIEHUSI IIOJOPOJIHOTO CJI0S TIOYBbI U
CO3JJaHMsI 3alUTHBIX JIECHbIX HacaXkKaeHui [8].

OnpeneneHre npeTepnesio psii U3MEHEHW W JIONOJIHEHWI, TaKk B HEM
NpPECTABJIEHO HE TOJbKO BOCCTAHOBJIEHWE HAPYIUICHHBbIX 3€Mellb, HO W
npefoTBpailleHMe ux Aerpajauuu. Tak e B [lpaBunax npoBefeHust
PEKYJIbTUBAUUM M KOHCEPBALMU 3€MeJIb YKa3bIBAETCS CJIEyIOLIee ONpe/eieHUe:
«erpajauus 3emMesb" — yXy/ueHre KauecTBa 3eMejlb B pe3yJibTaTe HEraTUBHOTO
BO3JICUCTBUSI XO3SIMCTBEHHOW U (WUJIM) UHOM MEATEIbHOCTU, MPUPOJHBIX U (WJIN)
aHTPOMNOreHHbIX (hpakTopoB. [laHHOE ompefiesieHne yKa3bIBAe€T, YTO HapylLIeHHE
3eMeJib MOXKET HACTyNaTh HE TOJbKO OT AHTPONOreHHbIX (PAKTOPOB, HO TAK 3Ke
elle YUMTBIBAETCSI W TNpUpOAHbIe (pakTopbl. M3 ompeneneHus "HapyllIEHHbIE
3emid" — 3eMJIM, JIerpajlauusi KOTOPbIX TpuUBela K HEBO3MOXKHOCTH WX
UCMOJIb30BaHUSI B COOTBETCTBUM C LEJEBbIM HA3HAYEHUEM U Ppa3pELICHHbIM
UCIOJIb30BAHUEM, HE PACCMATPUBAETCS MO3ULIMS O HAPYLIEHUU 3KOJOTUYECKOro
paBHOBecusi. [loaToMy Ha Haml B3rusy Oojiee TOYHOE OINpeJeseHUe O0JKHO
3ByYaThb TaK: <«HApyLIEHHbIE 3eMJIU» — 3EMJIU, Jlerpajialys KOTOPbIX MpUBeJa K
HEBO3MO>KHOCTU UX MUCIMOJIb30BAHUS B COOTBETCTBUM C LIEJIEBbIM HA3HAYEHUEM U
Pa3pelleHHbIM UCMOb30BAHUEM W/WUJIM HAPYLICHUIO IKOJOTMYECKOTO COCTOSIHUS
TeppuTOpur» (4TO YaCTUUYHO perjameHTupyetcs nm. 12 n. 5 cr. 27 3K PP, rje
TOBOPUTCS O HAPYLLIEHUU IKOJIOTMYECKOTO COCTOSTHUS 3€MEJIb).

B Tloctanosnenuu IlpaButenbcTtBa Ne 800 BBOAUTCS TaksKe MOHSITHE KaK
KOHCEpBALIMU 3€MEJIb — MEpPONPUATHSl MO YMEHBIICHUIO CTENEHW Jerpajauuu
3eMellb, MPEIOTBPALICHUIO UX AalbHEWIIEN Jerpagauud v (Uid) HEraTUBHOIO
BO3JICIICTBUSI HAPYLIEHHBIX 3€MEJb Ha OKPYXKAIOLLYI0 Cpely, OCYLIECTBISIEMbIE
Npy NMPEeKpalleHny WCIOJIb30BaHUs HapyLIEHHbIX 3eMelb. KoHcepBauusl 3eMellb
NPOBOJIUTCST B TEX CJy4YasiX, €CJAM BOCCTAHOBJICHHME [IOJDKHOIO KayecTBa
HApYILIEHHbIX 3€MEJIb MyTEeM PEeKYJIbTUBALMU HEBO3MOXKHO B TeueHue 15 Jer.

ITpu paccmorpenun I'OCTa P 57447-2017 o «Haumnydmme pocTymnHble
TEXHOJIOTUU. PeKkynbTuBalusi 3eMeb M 3€MEJIbHbIX YYaCTKOB, 3arpsi3HEHHbIX
HeThIO U HedpTenpoaykTaMu. OCHOBHbIE TOJIOXKEHUsI» [9] ciiefyeT OTMETUTD,
YTO B JIAHHOM JIOKYMEHTE TMPUBOAUTCS  KJIacCU(UKALUS  BO3MOKHBIX
HanpaBJiEeHU! PpEeKYJbTUBALMMA W KaXJAOMYy U3 HUX JaeTcsl MoApoOHOe
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onpepeneHue. Tak, BBIICISAIOTCS CJEAYIOLIME HANPAaBJICHUS PEKYJbTUBALN
3eMelb (He Oy/leM KaXJI0€ M3 HUX PACKpbIBaTh NOAPOOHO, MPUBEEM TOJIBKO
OCHOBHYIO UX CYTb):

— JIECOXO3SIMCTBEHHOE (IPUBEJCHUE 3€MEJNIb B COCTOSTHUE, MPUTOJHOE JIJIS
BEJICHUS JIECHOT'O XO03SICTBA);

— CEJIbCKOXO3SMCTBEHHOE (IMPUBEACHUE 3EMEJIb B COCTOSIHUE, MPUTOJHOE
7151 CeNMbCKOXO03SMCTBEHHO IESITeIbHOCTH);

— BOJJOXO3SIICTBEHHOE (IPUBEJCHUE 3€MENIb B COCTOSTHUE, MPUTOHOE IS
BEJICHUS JIECHOT'O XO3SIICTBA);

— PbIOOXO3SIICTBEHHOE (3€MJIM [OJIKHbBI ObITH MPUTOMIHbI IS CO3[aHUS
BOJIOEMOB JIJIs1 PbIOOpa3BENCHUS);

— PpeKpeauroHHOE (IPUBEACHUE 3€MEJb B COCTOSIHME, MPUTOHOE IS
Typu3Ma U OT/IbIXA);

— MPUPOJOOXPAHHOE (11 BOCCTAHOBJIEHUSI OJIArONMPUSTHOTO COCTOSIHUS
OKPY>KAloLlIeW Cpefibl, COXPAHEHUsl MPUPOJHBIX PECYPCOB U MOMIEPXKaHUA
OMOJIOTMYECKOTO pa3HOO0pasusl);

—  CAaHWTApHO-TUTMEHWYecKoe (paboTbl MO KOHCEpBAaUUMU  3€MEJlb,
BOCCTAHOBJIEHUE KOTOPbIX 9KOHOMUYECKN HEI(P(HEKTUBHO);

— CTpOMTEJIbHOE (TPUBEJEHUE 3€MENIb B COCTOSHHUE, NPUrOHOE [JIst
CTPOUTEJILCTBA);

— KOHCEpBALMOHHOE (PabOThI N0 KOHCEPBALMU 3€MEJb, HE MOAAIOLIMXCS
BOCCTAHOBJIEHMIO) [9].

Takrm 00pa3oM, aHaIM3 OCHOBHBIX TEPMUHOB W ONpENEeIeHU B 00JIACTU
PEKYJIbTABALMM 3€MEJIb, COACPXKAIlecss B HOPMATMBHBIX IPABOBbIX AaKTax,
NOKa3aJl, YTO B CTAThbsIX HE BCErJa JJAIOTCS TOYHBIE ONPEJECIICHUS UCTIOb3YyEMON
TEPMUHOJIOTUN, & UAYT OTCHIJIKU K OTCbUIOYHBIM NPABOBbIM aKTaM. B HEKOTOPBIX
CTaThsiX, KAaCArOLIMXCA 3arpsi3HEHUIO TOYBbI, Mbl HE HALUIM ONpPECIICHUNI
OTPABJICHUS W 3arpsi3HEHMs] TOYBbI, YTO HE TMO3BOJSIET TOYHO OINPEECIUTh
CTEMNEHb JIErpajlaluK 3arpsi3HEHHbIX Y4acTKOB 3emenb. Onpenenenus B [TpaBumnax
NPOBEJCHMS PpEKyJbTUBAUMM M KOHCEpBAlUM 3€Mellb, WMEIOT YyJauyHbIe
(OpMyJIMPOBKM, B YACTHOCTH, TAKUX TEPMHUHOB KaK <«JETrpajlalusl 3EMEJb»,
«peKyJbTUBALIMY 3eMeJb». Hamu nmpeyioskeH BapuaHT KOPPEKTUPOBKKM TEPMUHA
«HApYLICHHBIE 3€MJIN».

Heo6xogMMocTh KOPPEKTUPOBKM TEPMUHOB B OO0JIACTU PEKYJbTUBALUU
3eMeJIb, KOTOpbIE YTBEPIKJACHbI [CWCTBYIOLMMU HOPMATUBHBIMU  [PABOBBIMU
aKTaMU, OIpPENENSIeTCS  HEOJHO3HAYHOCTBIO  CYJAEOHBbIX  PELIEHU  NpU
BO3MELEHUM ylepOa NPUYMHEHHON OKPYXKAaroLIEH cpefie: yObITKM HE Bcerja
BO3MEIIAIOTCS, a €CJM M BO3MEUJAIOTCI, TO HE BCerja B MOJHOM OObeMe,
MOCKOJIbLKY HET OOBEKTMBHOW OLEHKM CTENeHU TNPUYMHEHHOTO Bpefa
OKPYKarollen cpefie.
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A.A. Opaos, O.B. Ilemeposa

PI'BOY BO «Tam0O0BCKHIA rOCYIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

ITPABOBBIE ACIIEKTDBI ObPAIIEHUSA C OTXOOJAMUA
CBUHOBOIQYECKHUX KOMILIEKCOB

B paGore paccmaTtpuBaroTcs TpeOOBAaHMSI POCCUIICKOIO 3aKOHOATEIbCTBA NpU
oOpallleHMM C OTXOfaMHM CBHMHOBOAYECKOro Komiulekca. [IpoBefeH 0030p COBpEMEHHOM
pPENaKUM OCHOBHBIX HOPMATUBHO-IIPABOBLIX [IOKYMEHTOB, PETyJMPYIOLUX OOpalleHue ¢
0oTX0JaMu1 >KMBOTHOBO/JCTBA. OnucaHbl OCHOBHBIE CITOCOOLI 06pameﬂy1;1 CO CBUHBIM HAaBO30OM.

KnroueBble cioBa: OTXOAbl >KMBOTHOBOJCTBA, CBMHOW HaBO3, 3aKOHOJATEJbCTBO,
oOpallleH1e C OTXOJaMHU.

B Teyenne mnocnegHux JeT B TamMOOBCKOM oOJlacTU HaOIIOAETCS
NOJIOXKUTENbHAS IMHAMUKA POCTA MPEANPUITUN NIepepadaThIBAIOLIENA OTPACIIv, B
YACTHOCTH XXWBOTHOBOAYECKUX NPEANPUSITHIA, YTO MPUBEIIO K YBEIUYEHUIO 10JIU
OTXOJJOB >KMBOTHOBOJICTBA B OOLIEM O0O0BbEME OTXOJ0B, OO0pa3yrOLMXCS B
pervone. [Io ganubM JTOKIag0B O COCTOSIHMM OKpYy>Karowen cpeabl TamO0oBCcKoi
obmactu B 2017 m 2018 romy [1,2] pmonst OTXOAOB CEMBCKOTrO XO3SIMCTBA
yBeauumwiachk ¢ 40,8% (2017 rop) no 42,5% (2018 ron). B panHOil pabote
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PAacCMOTPUM MPaBOBBIE ACMEKTHI OOpAIlEHNs C OTXO[aMU >KMBOTHOBOJICTBA, B
HesiX OOECleyeHus 9KOJIOTMYECKON 0€30MaCHOCTM TNPU  OCYLIECTBIEHUM
NESITELHOCTH CBUHOBOTYECKMX KOMILIIEKCOB.

OCHOBHBIMU OTXO[IJaM1 CBMHOBOJUECKHMX KOMIUIEKCOB SIBJISIFOTCSI HABO3HbIE
croku. Tak mpu mnorosoBee cBuHeir B 370 TbIC. TONOB KOJIMYECTBO
oOpasyrouierocss HaBo3a cocrtaBnseT 432,8 Tbic. TOHH B rof. CorjacHo
denepanbHOMY KIIACCU(PUMKAIMOHHOMY KaTaJIOry OTXOAO0B [3] CBeXWil CBUHOMN
HaBo3 oTHocuTcs K I Kitaccy onmacHOCTM (YMEPEHHO OINACHBIE), a MEPENPEBLIMI
— Kk IV (manoonacheie). HecMOTpsi Ha JOCTAaTOYHO HU3KWI KJIacC OMACHOCTH
OTXOJIbl CBUHOBO/ICTBA MPEJICTABIISIIOT COO0M OOJBIIYIO Yrpo3y 71 00€CIIEYeHUS
3KOJIOTMYECKON 6e30nmacHOCTU perroHa. K OCHOBHBIM OMAcCHOCTSIM HaBO3HBIX
CTOKOB MOXHO OTHECTH:

1. mukpoOuonoruyeckoe, O0aKTepualbHOE M NApa3UTApHOE 3arps3HEHUE
MOYB U BOJIOEMOB, YTPOXKAIOILIEe 3JOPOBbIO YEIOBEKA;

2. 3arpsi3HEHUE OKpYXKalolllel cpefibl ocTaTKamMu (papMaleBTUUECKUX
NpenapaToB, NPUMEHSIEMbIX IPU COJIEP>KAHUU KUBOTHBIX;

3. BblfieJieHUE B aTMOC(EPHBII BO3/IyX aMMHAKa;

4. HEMPUSTHBIN 3amax.

Cpenu cnoco60B oOpaleHusi ¢ OTXOJlaMU CBMHOBOJUYECKMX KOMILIEKCOB
MOYHO BbIJIEJIUTH: KOMIIOCTUPOBAHKE, TIOJyUYEHUE XKUJIKOTO YI0OpEHUsI METOJIOM
JUIUTEJILHOTO BBIIEPXKMBAHUS, OMOTEPMUYECKOE 00e33apaKiuBaHKe, YCKOPEHHYO
depmeHTauio, aHaspoOHOE COpakMBaHME W  METOJ] TEPMOXUMHUYECKON
ra3uuKanum ¢ MOJyYeHUEM NEKTPUUYECKON U TEIUIOBOM SHEPTUU U3 TBEPJbIX
ppakumii. dagum KpaTKyr XapakTepUCTUKY MeTofaM, HauboJjee 4acTo
IPUMEHSAEMBIM B POCCUMCKON U MUPOBOW MPAKTUKE.

CambIM  pacnpoCTpPaHEHHBIM SIBJSIETCSl CHOCOO TMOJYyYeHUs KUJKOTrO
yaoOpeHusi METOJOM [IIMTEJILHOTO  BblAep>XKUBaHUsl. Becb HaBo3 CO
CBUHOBOJYECKOTO  KOMIUIEKCA  MOCTymaeT B  JaryHy  (COOpy»eHue,
NPEHA3HAYEHHOE J|JIs1 TOTO, YTOObI COOMpATh U XPAHUTb HABO3) U HAXOJUTCS
TaM He MeHee 12 MmecsueB B Uensx oOe33apakuBaHus. Ilocie oKoOHYaHUsI 3TOro
CpPOKa YIUIOTHEHHbIN, MEPENpeBlInii HAaBO3 MNEPEMEIIMBACTCS U TMOCPEACTBOM
TpyO mnoctynaeT Ha mnoJig. JlaryHel 4acToO COOpYy»KarOTCs 3a TeppUTOpUE
KOMIIJIEKCA.

BTopoii cioco6 oOpailieHusi Co CBUHbIM HABO30M — KOMIIOCTUpOBaHue. Ero
CyTh 3aKJIOYaeTcs B TOM, 4YTO HABO3 YKJ[bIBAalOT IUIACTAMHU, a 3aTeM
NEPECTUIAIOT COJIOMOW, ONUJKAMM WM JIMCTbsIMU. [IpofoiKuUTENbHOCTD
KOMIIOCTUPOBaHUSl cocTaBisgeT 1-3 Mecsua 0e3 yyeTa MNpeaBapUTEIbHOMN
NOJrOTOBKM HABO3HBIX CTOKOB C LEJblo oOe33apaxkuBanus. (O0a cnocoba
LIMPOKO NPUMEHSIIOTCS Ha TeppuTopun Poccniickoin ®epepauyn.

B OCHOBE aHa’POOHOIO cOpakvBaHus JIEKUT npouecc
MUKPOOMOJIOTMYECKON IECTPYKLMKA OPraHUYEeCKON YacTh HaBO3a B aHA3POOHBIX
YCJOBHSIX C MOCHEAYIOUMM OWOCUMHTE30M MeTaHa. B pe3ynbTaTe M3 CBUHOIO
HaBO3a MOJIYYalOT XUJKOE OMOylnoOpeHne u 6uoras, u3 KOTOPOro reHepUupyeTcs
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3JIEKTpUYECKas W TemnoBasg sHeprusi. Kpome Toro anaspoOGHoe cOpakvBaHWE
OCYILIECTBIIIETCS 0€3 MPUMEHEHUS CIIEUAIBHBIX MPENAPATOB ISl YHUYTOXKEHUS
NATOFEHHON MHMKPOQJIOPbl U CEMSIH COPHBIX PACTEHU B HABO3HBIX CTOKAaX.
JlaHHBI cOCO0 MIMPOKO pacrpoCcTpaHeH B 3anajHor EBporne n npakTnyecku He
npuMeHnsiercs: B Poccnn.

N3 onmcanust npeacTaBiIeHHbIX CHOCOOOB CJEYET, YTO CBUHOM HABO3 C
OJTHO¥ CTOPOHBI SIBJIIETCS OTXOJOM, U, CJIEIOBATEILHO, HA HETO JIEMCTBYIOT BCE
TpeOOBaHMSI IKOJIOTMYECKOTO M CAHUTAPHOIO 3aKOHOJATENbCTBA B 0OJIACTH
oOpaleHusi ¢ OTXOJaMH, a C JPYroil — LIEHHbIM OPraHMYECKUM YJ0OpEeHueM, u
MOKET BBICTYNAThb B KAYECTBE ChIPbs [JI MPEANpPUSATUS, K KOTOPOMY TaKKe
MPEbSBISIOTCS CAaHWTapHble W TUTMeHWYecKue TpeOboBaHuMs B LEJsX
oOecnevyeHnst IKOJI0rn4eckon 0e30MacHOCTH.

OCHOBHBIM HOPMaTHBHbIM JIOKYMEHTOM, yCTaHABJIMBAIOIIUM
BeTEpUMHAPHbIE HOPMATHBbI U TPeOOBAHKS K MPOEKTUPOBAHUIO CUCTEM Y/aJIeHUsI,
TPAHCTIOPTUPOBKM, XpaHEHWs] W TOATOTOBKM HaBo3a ISl JlaJIbHeHIlero
ucnonn3oBanus, seiasgercs P AIIK 1.10.15.02 - 08 «Meromndeckue
PEKOMEHJIalli MO TEeXHOJOTMYEeCKOMY MPOEKTUPOBAHUIO CUCTEM YyJaJIeHusl U
MOITOTOBKM K WCIOJIb30BaHMI0 HaBo3a M nometa» [4]. Cormacno P AIIK
1.10.15.02 — 08, npekje yeM CBMHOW HAaBO3 MOXET ObITh MCIOJIb30BaH Kak
OpraHMyeckoe yjaoOpeHue, OH J0JKEH ObITh MOABEPTHYT KapaHTUHHWPOBAHUIO,
o0e33apa>kMBaHMI0 U JIEMHBA3UU. BbIIEISAIOT XUMUYECKUE U TEepPMHUYECKHE
MeTOfIbl 00e33apa’kMBaHusi, TMPOBOMMbIE KaK B €CTECTBEHHbIX, TaK WU
UCKYCCTBEHHBIX  yCJIOBUSIX. JlemHBa3usi OCYILIECTBISIETCS TpU  MOMOUIU
XUMUYECKUX, (PUBMYECKUX U OUOJOrMueckux MeTojoB. Ilpu ucnonb3oBaHuM
OMOJIOrMYECKOro crnocoda JIeMHBa3uy MPEAyCMOTPEHO BbIIEp>KMBAHUE CBUHOIO
HAaBO3a B TeuyeHuWe 12 MecsueB, 4YTO, COrjacHo denepasbHOMY 3aKOHY OT
24.06.1998 N 89-®3 «0O06 orxofgax MNPOU3BOACTBA W MOTpedsieHus» [5],
COOTBETCTBYET MOHATHUIO «XPAHEHUE OTXOJ0B», U, CIENOBATEJIbHO, HEOOXOUMA
opraHuzanusi 00 beKTOB pa3MelleHUs] OTXO/0B.

[Tpouecc nmojydyeHus U3 HaBO3a OPraHMYECKOro ynoOpeHus uiau Ouorasa
MOYKHO Ha3BaThb YyTUJIM3aLMEN OTXOM0B, a MPEBAPUTEJILHYIO TMOATOTOBKY C
HeJablo  obOe33apakuBaHusl M JieMHBa3uum — oOe3BpexuBaHueMmM. (O06a Buja
IeSITeJIbHOCTU COTJIACHO POCCUICKOMY 3aKOHOJIATEJILCTBY B 00JIACTH OOpalleHust
C OTXOJIaMU JIOJI>KHbI ObITh JIMLIEH3UPOBAHBI.

Kpome Toro maryHbl 1 HaBO30XpaHWIMILA Yallle BCEro PacHoJIOXKEHbI 32
TEeppPUTOpUEH  CBMHOBOJYECKMX NpPEeANpusiTUii, a ITO O3HAYaeT, 4YTO
TPAHCIIOPTUPOBKA HaBO3a K OOBEKTaM XpaHEHWs OCYLIECTBIISIETCS MO
0O0I11IECTBEHHBIM JIOPOTaM, UTO TaKKe TPEOYeT NOTyUeHNs JIULEH3UMU.

TakuM 00pa3oM TMpU OCYIIECTBICHUU JIESTEIBHOCTH C HaBO30OM Ha
TEePPUTOPUU npeanpusiTUIA HEOOXOMMO co0moIaThL TpeOOBaHUS
3aKOHOJIATEJILCTBA B 00JaCTW oOOpallleHWs € OTXofaMu. A HMEHHO, I
NpOU3BOICTBEHHbIX 00BbekTOB | m Il kareropum omacHOCTH, K KOTOPBIM
OTHOCSITCSI CBMHOBOJYECKME KOMIUIEKCHI, CJIETYET:
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1. pazpabatbiBaTh nmacnopt otxofoB I — IV knaccoB omacHoctu (ct. 14,
[5]), a Takke ycTaHaBnuBaTh HOpMaTuB pa3mellieHusi orxonoB (ITHOOJIP) (cr.
18, [5]);

2. JIMUEH3MPOBATh [IEATEJIBHOCTHL MO COOpPYy, TPAHCHOPTUPOBAHUIO,
00palboTKe, YTWIM3aLMU, OOE3BPEKUBAHUIO, pa3MelleHn0 oTxomoB [ - IV
KJ1accoB onacHocTH (cT. 9, [5]);

3. IPOBOAUTH TOCYAAPCTBEHHYIO 3KOJOTMYECKYIO 3KCNEPTU3Y MPOEKTHOM
NOKYMEHTALMKA OOBEKTOB pa3MEIEHUs U 3aXxOopoHeHus: otxonoB I — IV knaccos
onacHoctu (ct. 11, [6]);

4. 3aHOCUTb OOBEKThI Pa3MeIleHUsI OTXOJOB B IOCYIAPCTBEHHbIN PEecTp
00BEKTOB pa3MellieHust oTxosos (cT. 12, [5]);

5. BHocuTh maty 3a HBOC 3a pa3menienue otxoioB (cT. 23, [5]) u T.1.

B wmone 2019 roma Obum npuHsaTel nonpaBku B Kopjekc
aJIMUHUCTPATUBHBIX TpaBoHapyuieHuinn (ganee KoAIl) [7], ycranaBnmBarouiye
aIMUHUCTPATUBHbIE CaHKLIUU 3a HecoOoIeHne CaHUTApPHO-
3MNUEMUOJIOTMYECKUX TPeOOBAHUI K pa3MEIeHUIO OTXOMIOB KMBOTHOBOJICTBA, a
TakKe TpeOOBaHWi B 00JIACTA OXPAHbI OKPYXKAIOIIEH Cpefbl MpU OOpaILEHUU C
[IAHHBIM TUIOM OTXOJIOB.

Cornacuo nyHkTty 7 ctatbu 6.35 KoAll [7] 3a HecoGmtofieHue CaHUTapHO-
3MNUAEMUOJIOTMYECKUX TPEOOBaHUI K COOPY, HAKOIUIEHUIO, TPAHCTIOPTUPOBAHMUIO,
00paboTKe, yTWIM3ALUA WM OOE3BPEXKMBAHUIO OTXOOB >KMBOTHOBOJICTBA
BJIEYET HAJIOKEHME HA HOPUMYECKOE JMILO aMUHUCTPATUBHOrO IuTpada B
pazmepe ot 450 Tbic. 10 550 ThIC. UM MPUOCTAHOBIICHUE JIESITEILHOCTH HA CPOK
no 90 cyTtok. AJQMUHHUCTPATUBHBIA IITpad 3a HECOOIOICHUE CaHUTAPHO-
3NUEMUOJIOTUYECKUX TPEOOBaHUII K Pa3MELICHUIO OTXOOB JKMBOTHOBOJCTBA
coctasisier oT 600 Tbic. jo 800 ThIc. (11.10, cT. 6.35, [7]). Kpome Toro KoAIl
ObUT JIOMOJHEH cTaTbell 8.2.3, KOTOpas YCTAHABIMBAECT aJMUHUCTPATUBHbIC
CaHKUMU, HajlaraémMble, B TOM 4KCJE, HAa IOpUIMYECKUE JIMLA BCJE/ICTBUE
HapyUIEHUI TPEOOBAHUIN OXPaHbl OKPYXKAIOLLIEN CPefibl.

Takum 00pa3oM CJIOXXHOCTb PelIeHUs TPOOJIEMbI OOpallEHUsI C OTXOAaMU
CBMHOBOJYECKOIO0 KOMIUIEKCA 3aKJKOYaeTcsi B HEOOXOJUMOCTU COYETAHUS
NPAaKTUYECKOTO MCMOJIb30BaHUSI HABO3a B KAUYE€CTBE OPraHMYecKoro yaoOpeHus
WIA CbIpbsl [IJII MPOMU3BOACTBA Ouorasza, oOECneyeHusi 3IKOJIOIMYECKOMn
0e30MacHOCTM U 0013aTEJILHOTO COOJIOfIEHUsI TPeOOBAHMI 3KOJIOTMYECKOrO
3aKOHOJATEIbLCTBA.
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COBpEMEHHBIe I/IH(I)OpMaIII/IOHHIJIe TEXHOJOI'NA B 9KOJIOIr'M4€CKOM
MOHHUTOPHUHIE¢ ONACHBIX NPOMBIIILJICHHDIX 00'BEKTOB

O.M. AnrtonoBa, C.B. boobipes
CaparoBcknil roCyIapCTBEHHBIN TEXHUYECKUIN yHUBEpcuTeT Menn [Marapuna FO0.A.

MATEMATUYECKOE KOMIIBIOTEPHOE MOJAEJINPOBAHUNE
®OPMUPOBAHUS 3ATPA3HEHUN OB BEKTOB OKPYXKAIOIIEN
CPEADBI 1JId OBOCHOBAHMUMA ITPOT'HO3A TOKCUYHOCTH
KCEHOBNOTHUKOB IIPUMEHUTEJDBHO K YEJOBEKY

CoBpeMeHHbIE MHHOBALMOHHBIE TEXHOJIIOTMM M Pa3BUTHE TEXHUYECKMX BO3MOXKHOCTEW
KOMITbFOTEPHOTO MOJIEIMPOBAHMSl TO3BOJISIFOT CO3/1aBaTh  aIeKBAaTHbIE MOJIENM 3arpsi3HEHU
KCEHOOMOTHKaMU OOBEKTOB OKpY>Katolen cpefibl. Vicnonb3oBaHue 3TUX Mojieneil He0OXOauMO
s pa3paboOTKM  3KCOPECC  CMOCOOOB  MPOrHO3a  TOKCUKOJOIMYECKMX — XapaKTEePUCTUK
NPUMEHUTENIBHO K YEJIOBEKY IpPU peallbHbIX MYTSX MOCTYIUIEHUS! BEIIECTB B OPraHu3M.
OnepaTrBHOCTB MOTyYeHUs1 HEOOXOIMMOI MH(OPMALUKU B PEXKUME PealbHOrO BPEMEHHU, CO3/IaHne
6a3 JaHHbIX TOKCUYHOCTA KCEHOOMOTUKOB [|isi YyeJioBeKa  MO3BOJISAT — pa3paboTaTh
MaTeMaTU4eCcKue MOJIEJIN 11l KOHKPETHOTO MPOMBILIJIEHHOIO OOBEKTA.

KnroueBble ciioBa: MaTeMaTMYECKOE KOMIBIOTEPHOE MOJIECIMPOBAHUE, IPOrHO3
TOKCUYHOCTH, KCEHOOMOTUKHU, 3arpsi3HEHUE OOBEKTOB OKPYXKAIOWIEH Cpefibl, 3KOJIOrMYECKUIA
MOHUTOPUHTI', 3KOJIOTMYECKUE PUCKU 3[0POBbS

OpHOM U3 LEHTpaNbHBIX 3a/lad MPU pean3aiui HALMOHAIBLHOIO MPOEKTa
«DKojorusl»  gBISeTCs  oOecredyeHue SKOJOTMYECKOi  0€30MacHOCTH s
HACEJICHUs TPU padoTe COBPEMEHHBIX MPOM3BOACTBEHHbIX KomIuiekcoB (ITTK) mo
nepepaboTKE  OMacHbIX OTXO/IOB. be30macHoCTh  JHOOOr0  COBPEMEHHOTO
NPOU3BOJICTBA KOHTPOJIUPYETCs 3(P(PEKTUBHBIM IMPOBEICHUEM MOHUTOPHHIA
OKpY>Karollel cpefibl 3a CUYET UCMOJIb30BaHUS A[IEKBATHBIX UM TOYHBIX 3IKCIIPECC
CIOCOOOB  KOHTPOJISI BO3MOXHOIO  BJIMSIHMST TOKCMKAQHTOB HA  COCTOSIHUE
Pa3IMYHbIX ~ OPUPOJHBIX  9KOCUCTEM U METOIOB  NPOTHO3MPOBAHUS
TOKCUKOJIOTMYECKUX XapaKTEePUCTUK NPUMEHUTETBHO K YEJIOBEKY.
Hcnonb3oBaHre MaTeMaTUYECKMX KOMIBIOTEPHbIX TEXHOJOTUI  MO3BOJUT
NPOrHO3UPOBATh ~ BO3MOXHbIE  HEraTUBHbIE  TOCJEJCTBUS  BO3[ECUCTBUS
BBICOKOTOKCHUYHBIX COEJUHEHUI HA 3[0pOBbe HaceseHus. ObecneyeHne ObICTporo
pearupoBaHus ISl MPUHSATHS AJIEKBATHOTO U HAYYHO OOOCHOBAHHOTO PEICHUSsI 10
NPEOTBPALLICHAIO HETraTUBHBLIX TOCJENCTBUI SBISIETCSl B HACTOSILEE BpeMmsi
aKTYaJIbHbIM U BOCTPEOOBAHHBIM B MPAKTUKE.

K HacTosiilieMy BpeMeHU B MPAKTHUKE UCCIIEIOBAHUI UCTIONB3YIOT HECKOJIBKO
MO/IXOJIOB OLIEHKM BEPOSITHON TOKCUMYHOCTH XMMUYECKuX BelecTs [1-5]:

- TAnoTe3a O NPUOJU3UTENILHO PABHON YYBCTBUTEJILHOCTU YEJIOBEKAa B
CJlyyae paBHON 4yBCTBUTEJIBbHOCTU HECKOJIBKUX BUJOB XKUBOTHbBIX;
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- pacyeT Nmo MOJEJIBHOMY BHUJY JXKMBOTHBIX, KOTOPBII OOOCHOBBIBAE€TCH,
UCXOMIsl U3 ONIM3KOro META00IM3Ma BELIECTBA;

- ACTIOJIb30BAHNE HAan0O0JIee YyBCTBUTENBHOIO BUIA JKUBOTHBIX;

- NPUMEHEHUE IMpaBUjla «MacChbl Tejla», B COOTBETCTBUUA C KOTOPbIM
TOKCUKOJIOTUYECKASI XAPAKTEPUCTHUKA YAOBIETBOPUTENIBHO KOPPEIUPYET C
Maccoil OMOOOBEKTA.

YcnoBHO (pakTOpbI, y4acTBYOLME B (DOPMUPOBAHUM OTKJIMKA OPraHu3Ma
Ha BO3/IEVICTBUE BELIECTBA, ICJIST Ha ABe O0Jbluue rpynmnsl [2, 4, 6]:

- (puBMKO-XMMHUYECKUE XAPAKTEPUCTUKU BEUIECTBA, OTpakarollue
TOKCUKOJIMHAMUYECKHKE MPOLIECChl B OPraHru3Me (MEXaHU3M JIEVICTBUS BEILLIECTBA);

- (pakTOphl, ONUCHLIBAIOLIME MPOLECChl pacrnpefiesieHie U MeTaboau3Ma
BEILIECTBA B OPraHM3Me TOrO WJIM UHOTO OMOOOBEKTA, a TAKXKE €ro BbIBEJCHUS
(TOKCMKOKMHETHKA BEIECTBA).

MIMEHHO  TOKCHUKOJUHAMKMKA U  TOKCUKOKMHETHMKA  3KOTOKCUKAHTA
OTPaXKaroT KOJIMYECTBEHHbIE XaPAKTEPUCTUKHU [03bl XUMUUYECKOTO COECIUHEHUS U
eé (popMupoBaHue B opranname 6mooobekTa. [loaToMy cnocoObl aKCTpanossiuyuu
TOKCUYHOCTUA XUMHUYECKUX BEUIECTB MPUMEHUTEBHO K YEJIOBEKY, OCHOBAHHbIE
Ha ONWCAHUM ITUX NPOLECCOB, SBISIOTCS HauOojiee NEPCNeKTUBHbIMU B
NOBBIIIEHUU TOYHOCTHU M HAJIESKHOCTHU NPOrHo3a [4-6].

Haubonee ypgayHbiMM MOAXOJAMU MO  M3YYEHUIO  3aBUCUMOCTEN
TOKCUKOIMHAMUYECKUX U TOKCUKOKWHETUYECKUX IMPOLECCOB MPU MOCTPOEHUU
MOJeJIell € y4YeTOM MEKBU/JOBBbIX OCOOEHHOCTEN MPU3HAHbI  MOJIENH,
npenyioxkeHuble Mlarom u [etpukom [7]. OpHOBPEMEHHO OTMEYaeTcsl, 4TO
LIMPOKOE WCMOJb30BaHNE COBPEMEHHBIX MAacC-CIEKTPOMETPUUYECKUX METO/OB
UCCJIEJOBAHUSl TMO3BOJIIET MOBBICUTH YYBCTBUTEJIBHOCTb KOJMYECTBEHHBIX
METOJIOB aHAJIN3a U BbISIBUTH CYUIECTBEHHbIE BHYTPU- U MEXKBUJIOBbIE PA3INUMs
TOKCUKOKWHETUKHU BelecTB [8, 9].

AnpoOauuto pa3pabOTaHHbIX HaMM METOJIOB MPOTHO3a TOKCUYHOCTH
KCEHOOMOTUKOB MPOBOJWIA C HCHOJIb30BAHUEM CIPABOYHBIX JIMTEPATYPHbIX
NAaHHBbIX 3HAYEHUN TOKCUKOMETPUYECKUX MapaMeTpoOB [IJIsl COEJUHEHUN
Pa3/IMYHBIX KJIACCOB U UX COJIEp>KaHMs B IJIa3Me€ KPOBU MPU MEPOPATLHOM MyTH
NOCTYIJIEHUS] B Oopranu3m 4yenoseka. CcopmupoBaHHasi 0a3a JJaHHbIX BKJIHOYAET
nHpopMalMI0 O TOKCUYHOCTU U apMakokuHeTnke Oojee yeM jas 200
pa3nnuHbIX coefuHeHuil. Mcnosb3oBaHue pa3paObOTaHHBIX MOJIEJEN MO3BOJISIET
paccuuTaTh BeJuuyuHbl LD, DNpPUMEHMTENBHO K YEJIOBEKY C  OLIMOKOM
NpeACKAa3aHusl, HE TMpPEBbIIAIOLEN B OOJBIIMHCTBE Ciy4yaeB OT 2 no 3 pa3s
(pucyHoK 1). C 1esiblo yMEHBIIEHUS] MAKCUMAJIBHBIX OTKJIOHEHUI HAOJIFOAEMBbIX
3HAYEHUN CPEAHECMEPTENBHBIX 03 OT COOTBETCTBYIOIIMX IMPOTHO3HBIX BEJMYMH
NOCTPOEHBI MOJIENH NpOrHO3a TOKCUKOMETPUYECKUX napameTpoB
NPUMEHUTENIBHO K YEJIOBEKY IMPU NEPOPAJIbHOM MX BBEJIEHMM B OPraHu3M, C
Y4ETOM KJlacca COeAvHEeHu (Tabmmua). Pe3ynbraTbl pacyeToOB [AaHHBIX
NOATBEPAMIM HAJIWYME [JOCTOBEPHOM CBSI3M MexXAy 3HadeHusimu LD, un
TOKCUKOKMHETUYECKMMHU TIOKA3ATESIMU UCCIIEYEMBIX KCEHOOMOTHKOB. 3ajavya
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pacyéra KOHUEHTpAUMi 3IKOTOKCUKAHTA C MCIOJb30BAHUEM KOMIIBIOTEPHOTO
MOJIEJIMPOBAHUS B 3aJJaHHBIX TOYKAaX MPOCTPAHCTBA aTMOC(EpbI U TUApocephI
SBIISIETCS OCHOBHOW TpU pa3pabOTKE METOfa IMPOTrHO3a TOKCHUKOJIOIMYECKUX
XapaKTEPUCTUK MPUMEHNATENBHO K YEJIOBEKY .

JlekapcTBeHHble BelecTea JlekapcTBeHHble BelLeCcTBa U 3KOTOKCUKAHTbI

. -10.235 . 23455

=) 20,909

7,165 [l 15818

= 6,141 =3 13,273

C2 3 10,727

= B 8182

. 307 Hl 55%

. 2047 -8 . 2091

. 1024 Wl 0545

B above W above
In LDy, = 2,66(£0,48) + 0,67(£0,07)InC,,,, . (1) In LDg, = 3,243(x0,473) + 0,599(x0,033) In C,,., » (2)
n=176; r=080; F=145,02 npu p <0,00001; n=188; r=0,80; F=336,91 npu p <0,00001;
CTaH/I. ommdKa oueHKkH paBua 1,32 craHa.  ommdka onenkn pasua 1,71

Puc.1, I'pacdpnueckast HOBEpXHOCTb 3aBUCUMOCTH
In LD, or In C,, u In D xceHoO6uoTHKOB
[Ipumeuanue:

1. C.. — MakcuMajbHasi KOHLEHTpauusi JiekapcTBeHHoro BeuwectBa (JIB) B KpoBu
yejoBeka. 3HaueHust C,. OLUEHMBAIOTCS MPU OJHOKPATHOM IEpPOpPAJbHOM BO3JEHCTBUM Ha
opranusM yenoseka fo3bl (D) JIB, obecneunBatoniero ypoBeHb (pU3MOJIOTMYECKON HOPMBI.
3navenusi C,.. u D onpepienieHbl 0 JaHHBIM JIMTEPATYPBbI.

2. 3HaueHusl JeHCTBYOLIE Ha opraHu3M Jo3bl (D) 3KOTOKCHKaHTa OrpaHUYeHbI
MOPOroBOM ¥ MUHMMAJILHO TOKCUYECKOI 103aMH.

3. 3nauenus: LD, onpeneneHbl N0 CIpaBOYHbIM MaTeprallaM HECYACTHBIX CIIy4aeB.

4. Ceky1asi IOCKOCTb — pe3yJbTaT KJIACTEPHOIO aHA/IN3a, OFPaHUYMBAIOLLAs JaHHbIE
10 JIEKAPCTBEHHbIM IIpenapaTam OT 3KOTOKCUKAHTOB.

[1o 3HaYeHMSIM KOHLUEHTPAUMM BELIECTBA B BO3YXE U pelibepa MECTHOCTH
(hopMHpYIOT TPEXMEPHYIO 00IACTh MPOCTPAHCTBA C YYETOM MOTOKA BO3YLIHBIX
Macc (po3bl BETPOB) M TEMIEPATYPbl B ONPEACIEHHBII MOMEHT BPEMEHU
(KpaeBble WJIM TPAHUYHBIE M HAYAJIBHBIE YCJIOBUSI) (PUCYHOK 2).

KoHueHTpanusi 5KOTOKCUKAHTa B PE3yJbTaTe MPOLECCOB MACCONEPEHOCA
M3MEHSIETCS B NPOCTPAHCTBE B 3aBUCMMOCTM OT BpeMeHu. [ns omnpepeneHus
M3MEHSIOIMXCSl KOHUEHTPALMii BEIIECTBA B PA3lM4YHBbIX TOYKax TpedyeTcs
paccunTaTh TPAEKTOPHUIO BMXKEHMS MOTOKA BO3MYLIHBIX MAacC OT SMULEHTPA K
nepugepun MpOCTPaHCTBA.
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Amnanm3 3aBUCUMOCTEN CMEPTEJILHLIX 103 KCEHOOMOTHUKOB 1A 4€JIOBEKa MMpU nepopajbHOM
NOCTYIJICHUU B OPraHru3M OTHOCUTEJIbHO TOKCUKOKUHETUYCCKUX NApaMETPOB, NIOCTPOCHHLIX C
YYETOM KJ1acca COCJUHEHUI

Ne PerpeccHHOHHOE ypaBHeHHe Krace Hadmona-| [IporHosH-

LDso s Crann.
COeTHHEeHHH DAB emaf (o | pyemas
wn JTAHHBIM LDso. LDsompas | 11 [t] r? F ommHubKa
IHTepaTy- MI/KT OLICHKH
pa1) LDsg,
MI/KT
1/LDs = - 0.020 (+0.006) + Amnpo6apburan 72,857 151,492 0,481
+0.00052 (+0,00012) Vi+ Ilpon3eonHeie| bapoHran 85.710 98.649 0.869
| 2(x0, z
1 +0,050 (+0,019) 1/C, GapOHTypogoil | ByrabapGuTan 112,000 | 109,914 1,019 26,275
KHCIIOTBI MeTHnpHnoH 198,570 | 71.286 2,786 6 10.9730,946] p<0.012 | 0,007
ay V:u 1/C 0,55
T MERIY VzH 1/ L pABEH D, TenroGapéuran | 142,000 | 130,685 | 1.086
Cexobapburan 15,714 15,995 0,982
1/LDsy = 0.0075 (£0,0039)- THapoxcrxiopokerH | 180,000 | 255,785 0,704
-0,000016 (+ 0,000008) V+ TIponseoausie| Homudensun 21,429 23,175 0,925 7.615
B T, - z
2 +0,0049 (+ 0,0013) 1/C XHHOITHHA ITanaBepHH 100,000 | 51,730 1.933 5 10.940|0,884] p<0.116 | 0,008
f T U S max .
KeuHHH 85.714 174,642 0,491
[t} mesmy V. H 1/Cpoux paBen 0.51
Merakeanon 142,857 | 121,183 1,179
1/LDsy = 0,0025 (£0,0059) + 3amemennsie | BpomdeHApaMHH 4,500 4,496 1.001
+0,000082(+0,000014) V+ asoTcomepxa- | T HAPOKCH3HH 8.929 9.034 0,988 203.85
A 2(+0, E
3 +0,00270 (20,00018) 1/G, mHe I30HHA3HI 200,000 | 83.689 2,389 5 10.998 (0,995 p<0.005 | 0,009
A XY, AX 5
TeTepOLHKIEL | MeTcyKCHMHL 142,850 | 87.108 1,639
. Vzu 1/C 0.43
SN Yz T 1/ PABEH T, DemmnyTason 114,286 | 272,926 | 0,420

PeanbHbIN penbed MecTHOCTU

MSIN
:‘\‘3\%‘::“&

SR
LA OUSOS
oo

S

Puc.2. Matematnueckue KOMIBIOTEPHbIE UMUTALMOHHBIE MOJIENIN, TOCTPOEHHBIE C
ucnosb3oBaHueM MaTemaTuueckon cpegpl MATLAB-FEMLAB
IIpumeyanue: Y caoBust NOCTPOEHUST MOJIEIIN:

1. €CJIM TEPEeHOCUTCSl BEIECTBO, W3MEHSIOUIEEe YJENbHbII BEC Cpefbl, TO
OMpeAe oMM (PAKTOPOM OKaXKEeTCsl TPABUTALMOHHOE T10J1€, BKIIFOYAIOLLEE LEHTPOOEXKHbIE U
LEHTPOCTPEMUTEIILHBIE CUIIbI TPU KPUBOJUHENHOM IBUKEHUH;

2. €C/IM YUYUTbIBAETCSl Macca (MHEpUUsi MEPEHOCUMOro BElLECTBA), TO BUXKEHUE
BellecTBa Oy/IeT OTIMYATHCS OT ABUXKEHUS Cpefibl. B 3TOM cilyyae BO3HMKAET B3aMMOJIEVICTBUE
BELIECTBO-Cpefla THUNA TpeHusl € 3PpdekraMyu MOINOLIEHUS] WM  BbIIEJICHUS] SHEPrUuu
(BO3MOXKHO C JJONOJIHUTEIbHBIMU TEMIEPATyPHbIMU 3(p(eKTaMu).

3. MATLAB-FEMLAB, no3BoJisieT peuiaTb ypaBHEHUsI B YaCTHbBIX MTPOU3BOJHBIX
(PDE — partitional differential equipment) u HarasiiHO OTOOpaXkaTh pelleHue B rpapuyuecKoin
CTaTMKE U [UHaMMKe. [IBMKEHME 4YacTMLbl B [BWXKYLIEWCS Cpele paccMaTpuBaeTCsl B
3aBUCUMOCTH OT UX IJIOTHOCTH.
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BemecTtBo nepeHocHTCST B NPOCTPAaHCTBE  (Cpefie) MO  MEXAHU3MY
mddy3nun NI KOHBEKLMM — BMECTE CO Cpefoii. Bo BTOpoM ciydae ABUXKEHUE
MOXKET UMETh Tropas3fo OOoJIbIIYI0 CKOPOCTb. B OONBIIMHCTBE Clly4yaeB
B3aMMOJICVICTBAE BELIECTBA W CPElbl OCOOEHHO HE BIMSIET HA [BUXKCHUE
BO3[yIIHbIX MAaCC, YTO TMO3BOJISIET YYUTHIBATH B MOJEJSIX NEPEHOCA TOJIBKO
YPaBHEHUsI, OMNUCHIBAIOIIME  [IBMKEHMSI NOTOKa  Bo3ayxa. [lociennee
onpepensieTcss (PakTopaMy TEMIEPATYPHBIX U KOHLEHTPALMOHHBIX IPAJIUEHTOB, a
TAK>XKe FPaBUTALMOHHOTO MOJIsI, B KOTOPOM MPOUCXOIUT MACCONEPEHOC.

Takum  o0pa3oM, KCMNOJL30BAaHUE COBPEMEHHbIX  WHHOBAIMOHHBIX
TEXHOJIOTMI W TEXHUYECKUX BO3MOXKHOCTEH KOMIBLIOTEPHOI'O MOJIEJIMPOBAHUS
NO3BOJISIET, WUCHOJIb3YSl HAKOIUJICHHbIE [IJaHHbIE XapaKTEePUCTUK TOKCUKAHTOB,
pa3padaTbiBaTh aJIeKBATHbIE 3KCIPECC CMOCOObI MPOrHO3a TOKCUKOJIOTMYECKUX
XapakTepPUCTUK TMPUMEHUTELHO K 4YEJIOBEKY C YYEeTOM peajbHOro mnyTH
NOCTYIUIEHUSl BelllecTBa B oOpraHu3aM. [IperMMyliecTBOM TakuX CIOcOOOB
SIBJISIETCS. ONMEPATUBHOCTD, BIJIOThH [0 MOJy4YeHUs] HEOOXOaUMOii MHopMaluu B
pexuMe peasbHOro BpeMmeHu. [losmyuyeHHas wHgopMalusi MOXET ObITh
UCNOJIb30BaHA ISl cO3[aHusl 0a3 JIaHHbIX TOKCUYHOCTU KCEHOOMOTUKOB JIJIsi
YeJl0oBeKa, U TMO3BOJIUT Pa3padoTaThb MaTeMaTUYeCKUe MOJIENU /il KOHKPETHOTO
MTPOMBIIIJIEHHOTO OOBEKTA.

LleHHOCTh aJIbTEpPHATUBHBIX (KOMIBIOTEPHBIX) MOJEJEN 3AKIIFOYAETCS HE
CTOJILKO B X BO3MO>KHOCTH MCKJTFOUEHUS XKUBOTHBIX U3 UCCIIEIOBAHUI, CKOJILKO
B aHaAIN3€ MaKCUMAaJIbHO TMOJIHOW MH(MOpPMALMM O TOKCUYHOCTU COEJMHEHUS MO
U3BECTHBIM TOKCUKOJIOTUYECKUM XAPaKTEPUCTUKAM, IOy YEHHbIM JIJIs1 YEJIOBEKA,
10 MPOBEJICHUSI UCCJEOBaHMii Ha >KUBOTHbIX. COBpEMEHHbIE aJbTEpHATHBHBIE
METOJIbl KOMIBIOTEPHOTO MOJIEJIMPOBAHKS MO3BOJISIIOT Pa3padoTaTh NPOrpamMMbl
I OPOTHO3MPOBAHUS ~ BEPOSATHOM  TOKCUYHOCTM  OMACHBIX  BELIECTB,
oOpasyrommxcsi B pesyabtare aedaresibHoctd [ITK. Takon mopxop sBisercs
OCOOEHHO LIEHHBbIM MPU 3KCTPEHHOM MNPUHATUM PELIEHUI MO MPeJOTBPALLCHUIO
JIOKAJIM3AalMA U YCTPAHEHUIO MOCJECTBUI BO3MOXKHOIO BPEIHOTO BO3[EHUCTBUS
Ha COCTOSTHUE 3[I0POBbSI YEJIOBEKA U COCTOSIHUSI OKPY>KAOLEN Cpefbl.
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C.B. boobipen

CapaToBcKuil roCyJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
umenu ['arapuna 10.A.

NHO®OPMAIMNOHHBIE TEXHOJOI'U B TIPEACTABJEHUUN PE3YJ/IbTATOB
IKOJOI'MYECKOI'O MOHUTOPUHI'A

OO6cy>KfieHbl HEKOTOpbIE aCHEKThbl NMPEACTABIECHUS MH(MOPMALMM Ha 3KOJOTMYECKOM
UHTEepHET-caiiTe  «pekn64.pdp». PaccMOTpeHbl  METOfbl,  MO3BOJISIOLIME  YJIyYLLUTb
N0OpOXKENaTeNbHOCTh JIAaHHOTO caiiTa K IMOJIb30BaTE/IsIM  Pa3jIMYHbIX TPYyNI  LEJEBOW
ayUTOPUH.

KroueBble ciioBa: 3K0JIOrUs, UHTEPHET, MH(popMalysi, MpeCTaBIEeHUE , IPOOJIEMBbI

CoBpeMEeHHbIE BSHEPrO- M PECYPCOEMKHME TEXHOJOTMM MPUBOMAT K
NOBBIIEHHOMY  3KOJIOTMYECKOMY puUCKY. WHTeHcudukaumss Mpou3BOJCTBA
BbI3bIBAET WCTOLIEHUE NPUPOJIHBIX PECYPCOB BCIEACTBUE OTCYTCTBUSL Yy
NOJIb30BaTElICll XO35MCTBEHHOTO MOAXO/a K NPUPOAHOM cpele. B Hacrosiee
BpeMsi BCE 0ojie€ aKTyaJlbHO BOCIMTAHUE Y HACEJIEHUSI TPAMOTHOIO
9KOJIOTUYECKOr0 MbIIUIeHUs1. OCOOEHHO HEOOXOAUMMO (DOPMUPOBAHNUE CHUCTEMBI
9KOJIOTUYECKUX 3HAHUI Yy CHELMAIMCTOB-IPOU3BOJICTBEHHUKOB. JTA CACTEMA HE
CaMOOYEBMHA: OHa TpeOdyeT pa3pabOTKM, OOOCHOBAHMS W TIPUBSI3KM K
PETMOHANIBHBIM ~ YCJIOBUSIM UM TOJIUTUKE NPUPOAONOJb30Banusa. Iloaromy
9KOJIOTUSI U MPUPOJIONOb30BAHME BKJITIOUEHBI B KAUECTBE 00S3aTEJIbHOIO Kypca
JUI BCEX CNEUUATIbHOCTEN YHUBEPCUTETCKOro oOpa3zoBanus. OnHoi u3 HanboJiee
2(p(peKTUBHBIX TEXHOJIOTHIA B HACToOsIIee Bpemsi npepacTtabisercs [nodanbHast
CETb.

B CapaToBCKOM TroCyJapCTBEHHOM TEXHUYECKOM YHUBEPCUTETE MOJ
Hay4yHbIM PYKOBOJICTBOM aBTOpa, HaumHasi ¢ 2010 ropma, pa3pabaTbIBajiach
npoosema 03B.05 - «Pa3paboTka TexHoJOrMii MH(pOPMALMOHHOW MOMIEPXKKU
yOpaBJIeHUs MpoleccamMu olecrnedyeHust 0e30nacHOCTH U 3(PPEKTUBHOCTHA (B
00J1aCTM TMPUPOJIONOJBL30BAHUSI M TEXHOTEHHOW O€30MacHOCTHM) Ha OCHOBE
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pacnpeac/JICHHbIX HHq)OpMaHHOHHO-TCJICKOMMYHI/IKaHI/IOHHbIX CUCTEM C
QJICMCHTAMU MCKYCCTBECHHOI'O MHTCJIJICKTAa» .
33113‘11/1, KOTOPLIC MMPEANOJIarajoCh peuiaTb € NIOMOIIbIO HaHHOﬁ CUCTEMBI:

o XpaHEHWE  CTPYKTYpPUpPOBAaHHOW  MH(poOpMaumy,  Kacarolencs
9KOJIOTMYECKON OOCTAHOBKM B PETMOHE U 3KOJOTMYECKUX MPOLECCAX
o obsieryeHne  HenpoecCHOHAJaM  MOHWMAHMUS  IKOJIOTMYECKUX

MIPOLIECCOB M BBIPAOOTKM MMM HA 3TOM OCHOBE PALMOHAIBHOIO 3KOJOTMYECKOTO
MOBECHUS

o oOecrieyeHne  BO3MOXKHOCTM  TOJIB30BATENSIM  OOAThCS €
MPEJICTABUTENSIMU BJIACTHBIX CTPYKTYP JIJIsi BBIPAOOTKM OOOCHOBAHHBIX OLIEHOK
3KOJIOTUYECKON MOJIUTUKH FOCY/IAPCTBEHHBIX CTPYKTYP

o oOecrieueHne OOLIEHMST IO MHTEpPecaMm IMOJIb30BATENEN CHUCTEMBI
MEXJy COOO¥.

B pamkax pa3paOboTKu JaHHOW NMPOOJIEMBI ABTOPOM OBbIJT CO3/]1aH, BBIJIOXKEH
B VIHTEpHET M 10 HACTOSALIErO BPEMEHU MOJIEPKUBAETCS CallT «pekn64.pc». B
npouecce pa3pabOTKM calTa ObUl TPOBEAEH aHAIM3 CTPYKTYPbl LEJIEBOM
ayJUTOPUU,, OXBATHIBAIOLLIEY B OCHOBHOM HacejieHrue CapaToBCKON 00J1acTu.

nst BbiiesieHns] KOH(IMKTYIOWMX TPy JIIOfIe ObLIO MPEANOJIOKEHO,
YTO COLUAIBHO-NICUXOJIOTUYECKUE OCOOEHHOCTU [IEATENBHOCTH 4YeJIOBeKa B
NPUPOJIONOJIL30BAHUM O00YCIIOBJIEHbI:

o NPOTUBOPEUUSIMU MEXJy JIIOJbMU — KaXK/IbIil YEJIOBEK CTPEMUTCS
3aHITh B OKOCHCTEME CBOK HUILY U 3TO CTPEMJIEHME NPUBOAUT K
HEYHUYTOXKMMOV KOHKYPEHLIMH 32 «JIy4YlIUE MECTa»

o NPOTUBOPEUUSIMU MEKJY YEJOBEKOM U OOLIECTBOM B LEJIOM:
OOLLIECTBO B BUJIE KOMMEPYECKUX U TOCYJApPCTBEHHbIX CTPYKTYpP CTPEMUTCS
UCNOJIb30BaTh PECYpPChbl  YEJIOBEKA, HE MPeJoCTaBisis €My  aJeKBaTHOMN
KoMmIeHcauuu. YenoBek, Kak MpaBuiO, HE MOXeET 3(pPeKTUBHO OOpPOTHCS C
3TUMHU CTPYKTYPAMM.

B pesynabraTe Ha NOpPUPOAOMNONBL30BATEILCKOM TOje  (POPMUPYIOTCS
«TPYMITbI UTPOKOB»:

° OOBbIUHBIA  YEJIOBEK, KOTOpPble OCOOEHHO HE WMHTEpPECyeTcs
BOIIPOCAMM 9KOJIOTUU — XKUBET, KaK TpaBa pacTET

o OObIUHBIA 4YeNoBeK, KOTOPbIi AaKTMBHO WHTEPECYETCSl BOMpPOCaM
9KOJIOTUHU U TBITAETCS XKUTh MO IKOJOTMYECKUM 3aKOHAM

. JIroqu, 3aHMMaromyecs: [OObIYEN MPUPOAHBIX PECYpPCOB, HO HE
nepepadaTbIBAOIIME UX

o JItomu, 3aHuMaroluecss OUM3HECOM C AKTUBHBIM MCMOJIb30BaHUEM
NPUPOJIHBIX PECYPCOB — NEPepadbOTKON

o 3aKoHOJaTeNIbHbIE OpraHbl, IPUHUMAOLIME 9KOJOTUYECKUE 3aKOHbI

o HapnzopHbie oprasbl, ciiefisiiye 3a BbIMOJIHEHUEM 3KOJOTrMYecKOro
3aKOHO/IATEILCTBA
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J HccnenoBaTtenbCkue yUYpeKACHNs , N3y YarOIIMe 3aKOHbI IO KOTOPbIM
CYLIECTBYET IKOCUCTEMA

Y WrpokoB B 3aBUCMMOCTH OT MOTHBALIMM MOTYT (DOPMUPOBATHCS PA3HbIE
THUIbI IOBEICHNS, KOTOPBIE YCJIOBHO MOTYT ObITb Ha3BaHbI «HEIKOJOTMYHBIM» 1
«3KOJIOTUYHBIM> .

MoxxHo copmysmpoBaTh TpeOOBaHUSI K MH(OPMAUUM, BbIKJIAIbIBAEMON
Ha AaHATUTUYECKOM IKOJIOTUYECKOM CaTE.

CopepxkarenbHas 4acTb (KOHTEHT):

o JIOCTOBEPHOCTb — BCE COOOLIAaEMble (PAKThI IEWCTBUTEIBHO UMEIOT
MECTO,

o NOJIHOTa — WH(OPMAlUMU [OCTATOYHO Il PELICHUsl 3ajadu C
3aJJaHHOM TOYHOCTBIO. BaskHble (DaKkThbl HE NOJIKHBI 3aMATYMBATHCS.

dopma npepicTaBiIeHUs

o nH(popMalys MOHSTHA TEM, U1 KOrO OHA MpefAHa3HavYeHa (LEJEBON
ayJIuTOpUN),
L nH(popMalys NpUBJIEKAET K ce0e BHUMAHME W HAnOOJIee BAXKHbBIE C

TOYKM 3PEHMS pelIaeMon 3aj1aur (pakThl Hanbosiee o0palatoT Ha ce0s1 BHUMaHUE
LEJIEBOY ayIUTOPUH.

Jlaxke mpu y/1auHOM BbIKJIQIbIBAHUM MH(OPMALIMM HA CAlTE, MOJIb30BATEIb
caira, KaK IMPaBUJIO, BCTPEYAETCS C ONPEAEIEHHBIMU POOIEMaMu

. CJIOXKHOCTb ~ OTJIEJIEHUSI [IOCTOBEPHOM WCXOJHOM WHQOpMaUUn
(pakTOB) OT HEJOCTOBEPHONM, (HAMBHOCTH) TOJYYEHHOW MO OIIMOKE WU
HaMepeHHO ChanbCU(PUUMPOBAHHOM,

o JIOXXHOCTb ~ MOHMMAaHUS  NPUYMHHO-CJIE[ICTBEHHBbIX  CBSI3€M B
aKocucTeMe (0e3rpaMOTHOCTh) M KaK CJEJICTBAE — HEBO3MOXKHOCTb BbIpAOOTKU
PalMOHATIBLHOTO MOBE/ICHHUS.

MOXHO TpEeMIOXKUTh CICAYIOUME NYTH AaHadu3a JOCTOBEPHOCTHU
nH(OpMaluu, pa3MEIIEHHON B CETU HA AHAJIMTUYECKUX 3KOJOTMYECKUX CalTax:

° OTKa3 OT PACHPOCTPAHEHHOTO 3a0JyKJEHUs, 4TO WH(pOopMaLus,
pasMeliEHHAas B UHTEPHET, NOCTOBEPHEE, YeM MH(opMauusi U3 TPaMUMOHHbBIX
VUCTOYHMKOB. JTO KacaeTcss Kak OQUIAAIBHBIX WCTOYHMKOB, TaK WU
«HE3aBUCUMBIX»,

L MpoOBepKa JOCTOBEPHOCTU WH(MOpPMALMKA MYyTEM CpPaBHEHUS €€ W3
HECKOJIbKMX UCTOYHUKOB, OCOOCHHO AJIbTEPHATUBHBIX, KOHKYPUPYIOLIMX APYT C
NIPYyTOM,

o CpPaBHEHUs €€ C OCHOBHBIMU 3aKOHAMU TPUPOJbI,

o CpaBHeHusi €€ ¢ nmpoueccamu, MPOTEKALMMU B IPYTUX PETMOHAX.

MOXHO MpEeNIOXUTh CIEAYIOME MNyTU PeleHusT MH(POPMALMOHHBIX
npoOJieM NPy BbIKJIa/IbIBaHUU MHpopMauuu B CeTu:

o BCSTYECKOE pacnpoCcTpaHeHue NOPTATUBHbBIX npuodopoB,
NO3BOJIIOIIMX  OTJAEJIBHOMY YEJIOBEKY M3MEPSIThb [OKA3aTeNd COCTOSTHUS
3KOCUCTEMBI,
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o BBIKJIQJIbIBAHNE HAa BCEOOLIMI [OCTYN pe3yJIbTATOB O(UIMAAIBLHBIX
9KOJIOTMYECKUX MCCIEAOBAHNN, IPOBOIMMBIX HA CPENICTBA HAJIOTOIJIATEIIbIIMKA,

o pa3paboTKa NOUCKOBO-aHAIUTUYECKUX CUCTEM, TIO3BOJISIFOLINX,

o IpyNIMPOBATh AHAIIOTMYHBIE JJAHHBIE U3 Pa3HbIX UCTOYHUKOB,

o HaXOUTh NPOTHUBOPEYMS] B AHAIOTWYHOW MH(OPMALMKA W3 Pa3HbIX
VICTOYHMKOB,

o ['pynmupoBaTh AaHHbIE U3 Pa3HBIX NCTOYHMKOB IO BUJy PELIAEMBbIX
3ajad4,

o pa3pabOTKa OKCHEPTHBIX CUCTEM, NO3BOJSIIOIIMX  BbIJABAThb

npUeMJIeMble PEKOMEHIALMN PAUMOHATBHOIO OBEICHUSI.

YuuThiBasi BBILLIEU3TOKEHHOE, MOKHO PEATIbHOE HACEJIEHUE IMPECTABUTH
CJIEAYIOLLIMMU TPYIIaMH.

. (phopMupoBaHue U MPOBEAECHUE IKOJTOTMUYECKON MOIUTUKH,

o rOCy/JapCTBEHHOE PEryJMPOBAHUE 3SKOJOTMYECKON MOJUTUKM 3a
CU€T pacrmpefesieHUs] PECypcoB U KOHIEHTPALUMU UX Ha BasKHEWIIUX
HanpaBJICHHUS .

° MH(OpPMaLMOHHAsI MOJIUTUKA , BKITFOYAOIAs B CEOsI:

° BOCIIUTAHUE  HACEJIEHUA B JyXE€  BbINOJHEHUS  TEKYLIEH
3KO0JIOTMYECKOM MOJUTUKH,

° 3anpeT Ha MH(pOpPMaALUIO, COCTABIISIOLLYIO TOCY/IAPCTBEHHYIO TalHY,

° VCKJTIOYE€HHE HEOOOCHOBAHHBIX CJTyXOB U MMAHUKMU,

° CO3[]aHUE TMOJIOKUTEJIBLHOTO WMHJXKA BJACTM Kak OOpLOB 3a

XOPOLIYIO 9KOJIOTHIO.

C y4€TOM BBIIECKA3aHHOTO, OBbIT CO3aH 3KOJOTNYECKWUI NHTEPHET-CAT C
uHopManuein 00 3KOJOTMYECKOM TEeOopurM BOOOIIE W O pe3yibTaTax
9KOJIOTUYECKOTO MOHUTOPUHIA B PETUOHE.

Hampasnenust paboTsl ¢ nH(opManyein Ha canTe:

° BrisiBnenre nHgopmanum IBOMHOIO HA3HAYECHMS, TONAIAFOIIEHN MO
3aKOHOMIATEJILCTBO O 3allUTE TOCYJAPCTBEHHOW TalHbl, KOPHNOPATUBHOM U
JIMYHON TaiiHbI ¥ OJIOKMPOBAHNE BO3MOKHOCTH TOSIBJICHNS €€ Ha CaiiTe.

o Otnenenne  skcnepTHoM — MHOpMaMM  OT  NOOOYHOM — —
HEJIOCTOBEPHO, HEKBAIM(PUIUPOBAHHONM, EMArornyecKoi, He OTHOCSIIENC K
paccMaTpuBaeMoOn TEME.

o Ynepxkanue 0O0CYXJEHUSI 3KOJOTMYECKOW MpOOJEeMbl Ha CalTe B
CIIOKOMHOM ¥ apryMEHTUPOBAHHOM CTWJIE W OT «3a0anTbIBaHUs» €€
nH(popManyei Thna cnama.

3akawovyenre. Dkojoruyeckuit VIHTepHeT BcTymaeT B HOBYK pazy
pa3BuUTHS, XapaKTEePU3yOLYOCS AKTUBHBIM B3aUMOJICVICTBUEM u
NPOTUBOAECVICTBUEM PA3JIMYHBIX TPYI HACEJIEHUSI, UMEIOLMX Pa3jIM4YHbIE, BO
MHOI'OM HENPUMUPHUMBIE TOJHOCTBIO MHTEPECHI B COYETAHMU C TOCTOSIHHO
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BO3PaCTAOIIMMN BO3MOXHOCTSMM BO3JIEICTBUS HA OKpyKarollyrw cpeny. Bcé
3TO CYLWIECTBEHHO YBEJIMYMBAET PUCKH B MPUPOIONOJIB30BAHUM.

B aTux ycnoBusx Bo3pacTaeT coupaibHasi OTBETCTBEHHOCTDb IOCY/IApCTBa,
hopMupyOILIEr0 M PEeaANU3YIOLEro IKOJOTMYECKYH TOJUTHUKY B BbIPAOOTKE
KOMIIPOMHUCCHBIE PELICHUI, 00ECTIEYMBAOIINX COLMATBHYIO CTAOUIBHOCTD

OOWECTBEHHBIM OPraHU3alMsM M OTHAEJBbHBIM TPaXkJaHaM, HEOOXOIUMO
NOBBIIATH CBOK 3KOJOTMYECKYI) T'PAMOTHOCTb, YTOObI aKTMBHO M TOJIE3HO
y4acTBOBaTh KakK B BbIPAOOTKE 3KOJOrMYECKOW MNOJUTUKUA, TaKk U B €€
NPOBEJICHNM B >KW3Hb. Y YAaCTHHUKAM 3KOJIOTMYECKOro MIHTepHeTa KelaTesbHO
MOCTOSIHHO TMOBBIIIATH CBOIKO MH(MOPMALMOHHYIO KYJIbTYPY, YUYUTBIBasi, YTO
uHgopmanus B IHTepHeT He Bcerjia 6e3omacHa Jijisl HuX.

DKOJIOTMYECKHE MPOOTIEMbI HOCIT IUIAHETAPHBIN XapakTep, T.K. MPUpoja
Ha 3eMJjie He MOXKET ObITh pa3jesieHa HAa M30JIMPOBAHHBIE 30HbI, TEM OOJiee MO
IrPaHULIAM  TOCYAApCTB. D(MP@PEKTUBHOE YIPABICHUE 3KOJIOTMENA TpedyeT
KOHLUEHTpAlMi pPEeCcypcoB Ha IJIAHETAPHOM YPOBHE, CO3[aHUsl EUHOrO
MH(OPMALMOHHOTO IPOCTPAHCTBA, KOHTPOJIUPYEMOTO BCEM HACEJIEHUEM 3E€MIIN

[lepBblil miar Kk 9TOMYy Yy3Ke cfejaH — 3TO VIHTEepHET W TEXHOJOruu
«OOJIaYHbIX» WH(OPMAUUOHHBLIX MPOCTpaHCTB. PelieHne MHAOPMAUMOHHBIX
npo06JieM 9KOJIOTUM MPOKJIA/IbIBAET MYTh K CO3[]JaHUI0 HOBOI'O THUIMA UUBUJIM3ALUU
— IJITAaHETApHOI'0 MaciTaa.

C.B. boobipes

CapaToBcKkuMii rOCYJApCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
umenu [Narapuna 10.A.

KOMIBIOTEPHO-OPUEHTUPOBAHHBIN IIOIXO/I
K YIIPABJIEHUK) 9KOCUCTEMOU 1 OIITUMHN3AIINA
EE COCTOAHUA

OO6cy>KieHbl HEKOTOpbIE aCNEKThI HANPABJIEHUsT «DKOJIOTUs U PUPOAONOIb30BAHUE .
O6cy>KnieHne BEeIETCs € MO3ULMU CUCTEMHOIO MHTErpaTopa B YIPABJIEHUM TOYHBbIM MallMHO-
NpuOOPOCTPOEHUEM, TEXHOJIOIMU OOECNEeYeHUs] KauyecTBa, HAJEXHOCTUM NPOAYKLMU U
uccleloBaHuM (PU3MKM OTKA30B CJIOKHBIX M OTBETCTBEHHBIX TEXHUYECKMX YCTPOWCTB U
CUCTEM.

Kitouessle ciioBa: 9K0JI0rus, IpUpOAOIOJIb30BAHUE , IPOOJIEMBI, YIIPABIICHUE,, KA/IPbI.

ABTOp mpeiaraeT B3IVIS[I HA JIEATEIbHOCTL U MPOOJEMbI B 00JaCTH
3KOJIOTUM W MNPUPOJONOJB30BAHMS C TO3ULIMA CUCTEMHOrO MHTErpaTopa
OTBETCTBEHHOI'O MPOMBIIICHHOIO MPOU3BOJICTBA, C 3ajayamMu OOECNEeYEHUs
HAJIEXKHOCTHU Y KAYECTBA OTBETCTBEHHON CNEUTEXHUKH.

Hanpasnenue «Jkoao02ua u npupodonoav3osanue» BKIIOYACT B ceOs
JIBa Pa3JINYHBIX BU/IA IESITEIIbHOCTH.
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JKojorusi — ITO HaykKa, WU3ydawliass 3aKOHbl COBMECTHOIO
CYLIECTBOBAaHUSI OUOJIOTMYECKNX OOBEKTOB HA ONPEJECIEHHON TEPPUTOPUN.
['TaBHBIM NOHSITUEM 3KOJIOTUU SIBJISIETCSA «3IKOJIOTMYECKAsA CUCTEMa», a TJIABHOM
€€ MaTEMaTU4YECKON MOJIENBIO — rpad B3aMMOJCUCTBUS 3JIEMEHTOB 9KOCUCTEMBI

3aMeTuM, 4TO 3KOJIOTM KaK yYEHbIE W MCCIEOBATENN, HE 3aHUMAIOTCH
KAaKUM-JIMOO yJy4YIIEHWEM WM OXpaHoW npupoabl. KoHeuHo, pe3yabTaThl UX
NIESITEIBHOCTU JJOJIKHbI M3Y4YaTbCs, OCMBICIIMBATBCS W KCMOJb30BATHCS TEMU
XO3SMCTBYIOLUMMU Y BJIACTHBIMU  CTPYKTYpaMH, KOTOpbIE 3aHMMAKOTCS
OpraHv3agueil M IKCIUTyaTauuedl NpUpOfibl M NPUPOAHBIX PECYPCOB €CIU OHU
JICICTBUTEJILHO XOTAT JOCTUYb JEKJIAPUPYEMbIX MMM 3KOHOMUYECKUX U
COLMAJIbHBIX PE3YJIbTATOB.

WN3HayasibHO 3KOJIOTHIO paccMarpuBainu Kak paspen ouonorun (BCO
n3n.2). Ilo Mepe pa3BuTusi BCE OOJblIEe BHUMAHUE CTAj0 OOpAILATHCS Ha
CHUCTEMHBIE BOMPOCHI B3aUMOJIENCTBUS Opraun3MoB. Y xe B bCD u3n.3 akosorust
OMpeensieTCss KakK CHCTEMHAas HayKa, LHAPOKO HCMOJb3YIOWAsi METOIUKU
MaTEMaTU4YECKOr0  MOJICIMPOBAHUS, CUCTEMHOIO aHAIM3a, KUOEPHETUKMU,
VCKYCCTBEHHOTO HHTEJUIEKTAa, MH(OPMALMOHHBIX TexHonorui. B Hacrosuee
BpEMsl PpaccMaTpuMBalOTCA BCE 00Jiee CJIOXKHbBIE 3KOJOTMYECKUE CHUCTEMBI,
CIIOKHOCTb TpaOB KOTOPBIX HEJIMHEMHO BO3PACTaeT, M I KOTOPBIX
TpeOyOTCs PUMEHEHHE BCE O0siee N3OLLPEHHBIX METOIOB CUCTEMHOIO AHAJINA3A.

I[Ipupoponosnbs3oBanme — Apyrasi COCTABISIONIAS HANPABICHUS — UMEET
COBEPIICHO WHYI NOPUPOAY. ITO BHJ 3KOHOMUYECKON (XO351CTBEHHON)
NEATEIILHOCTH,, BEAYLIEWCS [T IOCTUKEHUS OMPENCIIEHHON XO3IMCTBEHHON LIEN
B YCJIOBUSX OIPAaHMYEHHBIX PECYpCOB. ['JTaBHBIM NMOHSTHEM 3KOHOMUKHM B 3TOM
cilyyae SBIISIETCS NMOHSITUE pecypca, a TJIABHOM MaTEeMaTUYECKON MOJEbI —
rpad mnpeoOpa3oBaHUs PecypcoB. Takum 0Opa3om, MPUPOOINOJIbL30BAHUE C
3KOHOMUYECKOW TOYKM 3PEHUS — 3TO MPOLECC MPe0Opa30BaHUsI PECYPCOB.

NMmeHHO B 3ajjauM MPUPOAOINOJIb30BAHMS BXOAUT AOObIYA MOJIE3HBIX
VCKONAEMBIX , OXpaHa MpUpo/bl, YOOpKa U nepepadoTka Mycopa U T.II., XOTSI 3TO
YacTO CTABAT B 33/1a4M Y IPUMNKCHIBAIOT 3KOJIOTaM.

[Tociennee Bpemsi KaUeCTBO XO3SIMCTBEHHOW JIETEILHOCTU BCE OOJIbLIE
OLICHMBAETCSl MO 3KOJOrMYecKuM Kpurtepusim. IIpum aTtoM onpepensiercsi, Kak
MU3MEHSIETCA  COCTOSIHUE OSKOCHUCTEMBbI HA TEPPUTOPUU, TIJI€ MPOBOAUTCS
NPUPOAIOTNIOJIL30BAHUE, B PE3YJIbTATE ITOM [JEATEIBHOCTU. MOXHO BBIJIEIUTH
CJIEIYIOLLME BU/IbI TAKUX MU3MEHEHUIL:

1. sKkocucTeMa He U3MEHSIETCS (HAPUMED, B 3aMIOBE/IHUKE);

2. 9KOCHCTEMa H3MEHSIETCS B <«JIy4lllyl0» CTOPOHY K KeJlaeMOMY
COCTOSIHMIO,, KaK €TI0 MOHUMAET NMPUPOJIONOJIb30BaATEb;

3. sKOocHCTeMa YXY/IIAeTCs 10 <«IONMyCTUMbBIX» TpE/IesioB, KaK uX
MOHUMAET MPUPOJONOJIL30BATEb;

4. 3KocuUCTeMa TOJIHOCTBIO YHUYTOXKAETCS, HO TMpeanosaraeTcs
NayibHENIIee BOCCTAHOBJIEHUE 10 MCXOHOTO UJIU 3KEJIAeMOT0 COCTOSIHUS, KaK €ro
NOHMMAET MPUPOJONOJIL30BATEb;
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5. 92KOCHCTEMA YHUUYTOXKAETCS O€3 MePCNeKTUBbI BOCCTAHOBJICHUS.

Kitaccuueckuil mpuMep MrHOPUPOBAHUSL KOJOTMYECKUX KPUTEPUEB NPU
OLIGHKE KayeCcTBa MPUPOJIONOJIb30BAHUSI — «yJyullleHue» Manbix pek. [Ipu saTom
[JIABHOM 3ajjayell «yJIy4YlIEHUs» BbICTYMNAECT MPENOTBPALlCHUE HABOJHEHUN U
BECEHHMX TMAaBOAKOB. MeToibl, WCNOJAb3yeMble TPU  3ITOM, 3a4acTYIO
3aKJIIOYAIOTCS B KapuMHAIbHOM pacuncTke pycna. I[Ipm arom 3ayacrtyro
MOJTHOCTBIO YHUUTOXKAETCS BCS PEYHAs 9KOCUCTEMA.

KubGepHetTnueckuin  mogxoj — 3TO  KOrja MPUPOAOINOJIb30BAHUE
paccMaTpUBAIIOCh KaK MPOLECC yNnpaBJieHus1 ¢ OOpaTHbIMU CBsi3siMu. [Ipu aTom
3KOCUCTEMA BBICTYMANA B KayecTBe 00BEKTA yIpaBJIeHus,
MPUPOONOJL30BATEIL — B KAyeCTBE PEryJsTopa, a  XO3SMCTBEHHAs
NIESITENIBHOCTD KaK yNPAaBJISIIOLIee BO3AEUCTBUE (PAKTOPBI).

[Ipy 3TOM 3¢ deKTUBHBIE METOALI yNPABICHUS MPOMBIIIJIEHHBIMA
CHUCTEMAMU OKa3bIBAOTCS YPE3BbIYANHO MPUBJIEKATEILHBIMU [1JIs1 UCTIOJIB30BAHUS
MX B IPUPOJOINOJIL30BAHNY KAK yIPABJIECHUN IKOCUCTEMAMM.

PaccmoTpuM, Kak HEOOXOIMMO JIEMCTBOBATD JIJIsl peau3alyuyd KUOEPHETUYECKOTO

MOAX0Ja K YINPABJICHUID JIKOHOMUYECKON J[IESITENBHOCTHIO HA OCHOBAaHUU

3KOJIOTMYECKUX KpUTepueB 3(p(PeKTUBHOCTH.

I ocy1ecTBIEHUs NMpoLecca YIpaBaeHUss HEOOXOUMO:

1. YcTaHOBUTH COBOKYMHOCTb NMOKA3aTEJEN, MO 3HAYEHUSIM KOTOPBIX CYJST O
COCTOSIHMM 3KOJIOTMYECKON CHUCTEMbl W NPOLEAYPbl WX ONPEACIICHUS
(u3mepeHus).

2. OnpenenuTtb TEKYIIEE COCTOSIHUE IKOJOTMUYECKON CUCTEMbI (3KOJIOTMYECKUI
MOHUTOPWHT).

3. YCTaHOBUTH XKEJAaeMOE COCTOSIHAE 9KOJIOTMYECKON CUCTEMbI KaK yKa3aHHUe
JKEJIAEMbIX 3HAYEHUIN NOKa3aTeJied COCTOSIHUS NMYTEM BbIPAOOTKM MX KakK
KOMIIPOMHKCCA MEX/Y KOHKYPUPYIOLIMMU FPYIIIaMK IPUPOO-T0JIb30BATENEN
C UCIOJIb30BAHUEM TEOPUU UTP.

4. HanoxuTth OrpaHM4eHusi Ha MEPEXOAHbIA NPOLECC OT TEKYLUEro COCTOSHUS
3KOJIOTMYECKON CUCTEMBI K XKEJTAEMOMY .

5. YCTaHOBUTH MIONMYCTUMbIE BO3JEHCTBHUS HA 3KOJOTMYECKYHO CHUCTEMY CO
CTOPOHBI 3KOHOMUYECKOM IESITEIIbHOCTH.

6. Onucatp nNepefaToYHyr0 (PyHKUMIO  9KOJOTMYECKOW  CUCTEMbl  Kak
yIPaBIIeMOro OObEKTa.

7. PewmTh ypaBHEHUs, ONUCHIBAIOLIKE MTOBEJIEHUE 3KOJOTMYECKON CUCTEMBI MTOJ
NIEVICTBUEM XO3SIMICTBEHHBIX YIPABIISIOLIMAX BO3[IEVCTBUI U BHECTU B KOHTYPbI
yIpaBlieHUsI KOppPeKUMU, oOecrneyuBaroliye Tpedyemble YIpaBIsIEMOCTb,
YCTOMYUBOCTb CUCTEMBI U TPEOyEMbIN IEPEXOHBIN MPOLECC.

8. CocrtaBuTh rpad ynpapiasieMON 3KOJIOTMYECKON CUCTEMBI.

BBIBOJIbI

1. Pa3BuTue 3KojoruuM B HaAcTOsIEE BpeEMs WJET, IJIaBHBIM OOpa3oMm, B

HaNpaBJICHUU UCCJEOBaHUsl BCE Oosee M 0Oo0Jiee CIOXKHBIX CHUCTEM, YTO
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noTpeOyeT npuBiedYeHns1 BCE Oosee U 0oJiee M3OLIPEHHBIX METOJOB CUCTEMHOTO
aHaIM3a TEOPUM ONEPALMI U UCKYCCTBEHHOI'O MHTEJIEKTA.

2. Pa3BuTne 3SKOHOMMKM NPUPOAONOJBL30BaHMAS WAET B HANPABJIECHUU
NPUBJICYECHUS] KUOEPHETUYECKUX METOOB HA OCHOBE 3KOJIOTMYECKUX KPUTEPUEB
3(p(hPEKTUBHOCTH YIIPABJICHHUS.

3. Ocob0 oxpaHsemble MPUPOJHBIE TEPPUTOPUM — OJHM M3 HamboJiee
NEPCNEKTUBHBIX OOBEKTOB HA IEPBOM JTAIE B OPraHN3aLMH YIIPABIICHUS.

4. He mHaOmropmaercst  LEJEBOM  ayAUTOpWUM, KOTOpass  MMest
aJIMHUCTPATUBHbIE PECYPChbl, aKTUBHO OYyJET 3aMHTEPECOBAHHO BOCIPUHUMATH
UJien, COOTBETCTBYIOLIME NEPBbIM IBYM ITYHKTAM.

5. Pa3BuTue oOGpa3oBaHusi B 00JIACTU 3KOJIOTMU W MPUPOJONOIL30BAHUS
BUJIUTCS B TPUBJIEYEHUM COOTBETCTBYIOLLMX CHELMAIUCTOB, MUMEIOLUX HOBbIE
UJIeV CO3/IaHMSI HA UX OCHOBE HOBBIX YUYEOHBIX 3aBEJICHU.

6. Bo3MOXHO, 4TO pa3BUTHE 3KOHOMMKM NPUPOAONOJIL30BAHUS MOTPEOyeET
OMEpesKaIEro aHadnu3a KpPUMUHAIBHOM CUTyallMd Ha TPaBOBOM I0Ji€
NPUPOAONOJIL30BAHNS, BO3MOYKHO C CO3/IaHUEM 3KCIEPTHBIX CUCTEM.

C.B. boobIipesB

CapaToBcKkuUil rOCYIApPCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
umenu 'arapuna [O0.A.

Ob AJITOPUTMAX AHAJIN3A 1 CPABHEHUS CIIEKTPOB
PACTPOBDLIX NU30bPAXKEHNU B TEONH®OPMATHUKE

B pabGore paccmaTpuBarOTCs NOAXOAbl K AHAIM3y LBETOBOM MAJUTPbl PACTPOBBIX
n300paXkeHuil, TpeACTaBIEHHbIX B LMgpoBoil ¢opme B KommbloTepe. Ha ocHoBaHum
ONMCAHHBIX  MOXOJOB  AaBTOPOM  pa3pab0OTaHO  MpPOrpaMMHOE  oOecnevyeHue st
reouH(OPMaLMOHHBIX CUCTEM.

KnroueBble ciioBa: reonHopmaruka, pacTp, n300paXkeHue, IBET, CIIEKTP

Kaxppiil nMkcesb LBETHOTO PacTPOBOTO M300paKeHMWs] KOAMPYETCS Ha
OCHOBaHUM LBETOKAPTHI, MPECTABIAIOEN COOOM MATpULy IJ€ KaXK/blid LBET
MMEET HOMEP U TPU YPOBHSI OCHOBHBIX LIBETOB (00bI4HO 3TO RGB — red, green,
blue. Hanpumep, [1 0 O] — xpacHbiit). B mMaTpuue — pactpe uzoOpaxkeHus
YKa3bIBAa€TCsl HOMEP LBETA, KOTOPBIN 3aT€M PacIM(PPOBLIBAECTCS MO LBETOKAPTE
(pucyHok 1).

0 20 40 60 ) 80 100 120

Puc. 1. Tunosas userokapta 128 upeToB
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[TpocunTaB, CKONBKO pa3 B PACTPOBOM M300paKEHUM BCTPEYAETCS TOT

WA UHOM IBET, MOKHO NOCTPOUTH YACTOTHYIO 3aBUCUMOCTDL — CIICKTP (pI/ICYHOK
2).
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Puc. 2. CnexTp UCXOAHOrO pacTPOBOro N300paKeHUs

CrniekTp SBISIETCS BAXKHEWIIEN XAPAKTEPUCTUKON M300paKEHMs, C HETO
paHee BCEro HAYMHAICS AHAIM3 M300pAaXEHWIA NPU a3p0- M KOCMUYECKOM
(porochemke. BpruncieHne LBETOBBIX CIEKTPOB M300pa’KeHWs HA OCHOBAHWUM
LBETOKAPTHI OPOXKAAET MPOOIEMY CPABHEHUS CIIEKTPOB.

Paccmorpum, Hanpumep, n300pakeHns M CIEKTPbI U300PAKEHUI OJTHOW 1
TOM Y€ MECTHOCTH JIETOM M 3UMON (PUCYHOK 3), M KIICHOBBIX JIMCTHEB,
COOpAaHHBIX OCEHBIO, KOI[iA OHM PpaCKpallMBAIOTCS CaMbIM IPUYYJIMBBIM
0o0pa3oM (pucyHoK 4).

\MMMMM |

JletHee Bpemsi ¢ 3eneHblo | CrekTp JieTHel KapTbl 3umHee Bpemst co cHeroM | CrHekTp 3UMHel KapTbl

Pucynok 3. CnekTpbl U300pa>KeHuil B KOMIBIOTEPHBIX KApTax reOMH(OPMALMOHHON CUCTEMBI

[T p—
i 0§ s § oF 3 % 3§

3enéHbIi JIUCT CrniexTp 3eJEHOT0 JIMCTA YBsijarolmui aucT CriekTp yBSJAIOIIEro JUCTa

PucyHok 4. 1IBeToBbIE CIEKTPHI TUCTHEB
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[Iporpamma, KOTOpasi BBIYUACISIET CIEKTPbI MOCJIEAOBATEIBHO CKAHUPYET
M300paKEHUE M, BCTPETUB, MUKCEIb C HOBBIM LIBETOM, 3aHOCHUT 3TOT UBET B
uBeTokaprty. [loaTomMy CHIeKTp, OCHOBaHHBI Ha UBETOKAPTE, YMOPSI0YMBAET
UBETa HE MO JVIMHAM BOJIH, a IO HOMEPaM LBETOB B LIBETOKAPTE, YTO MOPOXKIAET
npoOJsieMy uXx cpaBHeHus. Hanpumep, 4To 3HAYUT «4yyThb OoJiee 3€JEHBIN» WU
HACKOJIBKO TOJIE TOXENTENO0 K oceHu. HeoOXogumo yCTaHOBUTH KpUTEpUH,
HACKOJIbKO OJIMH CIIEKTP OTCTOUT OT APYrOrO Y B KAKOM HANPaBJIEHUU.

Kpurepuem ynopsijioueHusi SBISIETCS MOPSIIOK, B KOTOPOM LBETa
pacnosararorcsi B m3o0pakeHmn. Takum oOpa3oM, €ciam B KaKOM-TO
M300paKeHU B3SITh U NepeMeliaTh MUKCeNr, TO U3MEHSITCS U UX LIBETOKAPTHI U
OCHOBAHHbIE HA HUX CINEKTPbI. A BEMlb CIIEKTPAIBHBIA COCTaB U300PAKEHUSI OT
NEPECTAHOBKU MUKCEJE HEe JIOMKEH MEHSIThbCS, €Clid paccMaTpuBaTh CIEKTP,
OCHOBAHHBIV HA VIMHE BOJIHBI.

[IpoGsiema ynopsiioyeHusi CIEKTPOB LIBETOKAPTHI O0YCJIOBJIEHA TE€M, YTO
LBET B JIAaHHOM cllyyae siBjigeTcd pyHKuuen Tpéx nepeMenHbix - R,G u B. Takas
(yHKIMS HE MOXET ObIThb HAIVISTHO TPEACTaBJIEHA B HAIIEM TPEXMEPHOM
npoctpancTBe. [loaTomy, KcTaTh, W MOHAJOOUIUCH WHCTPYMEHTbI THNA
«1IBETOBOT'O KpYyra» — MpeJCTaBUTh pa3IMuHble CEUYEHUs LIBETOBOI (PyHKUUU NPU
(pukcauuu 3HauYeHUsT OJHOrOo M3 0a30BbIX LBETOB. BO BCSAKOM cilyyae, Hao
paccMaTpuBaTh HE OJIHOMEPHOE MPOCTPAHCTBO — HOMEP LIBETAa B LIBETOKApTE, a
YPOBEHb KaXKJ0ro W3 LBETOB B TpéxmepHOM. [Ipu 3TOM OKa3biBaeTCs, 4TO
Kaxbii 3 0a3oBbiXx HBETOB (R G B) m3mensiercs Ha unTepBasie [0,1], ydto
peuraet npodaeMy Macmraoda.

Hcnonb3yeM JJaHHbIA MOAXOJ, /1J1sl HATJISIAHOTO CPaBHEHUS! CNIEKTPOB JBYX
JIMCTHEB TUMMYHBIX BUIOB — 3€JIEHOrO U yBsjatoiiero (pucyHok 5). B maHHoMm
cly4dae NpejcTaBUM LBETa, C)OPMUPOBAHHBIE MPU MOCTPOEHUM LIBETOKAPTHI, B
XOpOLIO BU3yanu3yeMoM 3-mepHoM npocTpaHcTBe R-G-B, B KOTOpoM chekTpbl
€CTECTBEHHbIM  O0Opa3oM  YIOPSJOYMBAIOTCS TNPU UX  OJHOBPEMEHHOM
PacnosyioXkKeHuu B OJHUX ocsiX (pucyHOK 6). [1pu aTOM nepexoy oT YEPHOro 1BeTa
[000] B Genbma [1,1,1] oToOpaxkaeTcss NMpsMON JIMHUEH, MPOXOMSIICH Yepe3
Havasio KoopauHaT u Touky 1,1,1. ITpu Takom nopxope B3auMHOE pacrosioKeHue
CHEKTPOB XOPOLIO MJUTFOCTPUPYETCS U Pa3ivyuve UX MOXKET ObITh NPEACTABIEHO
KaK, Hampumep, jiekapToBo pacctosiHue. [Ipu aToM peub MAET O TOM, YTO
MEHSIETCS HE CBOWCTBO OJHOIO M TOrO Y€ LBETa, HANpuMEp aMmIUIUTyja, a
MMEHHO CaM IBET KaK COBOKYIMHOCTb 0A30BbIX LIBETOB.
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RGB-LUBET KAK ®YHKUUA TPEX NEPEMEHHbIX
Vhite .

Blue

Z - blue

Jucm seaénuuii

| Blue

Jlucm ysaoaioujuli

Pucynok 5. 3D-cniekTpsl 3e7EHOrO0 (CeBa) U yBSJIAIOLLEro (CrpaBa) JUCTHLEB
Pe3ynbTaT paboThl nporpamMmbl pacneyaTky NaJIMTPbl UBETOB B AOCOJIIOTHON CUCTEME
KOOPJUHAT KaK (DYHKIUU TPEX NEPEMEHHBIX

MOKHO oONpeAenuTb, HalpUMEp, Camblil NPUSATHBIA LBET CaMbIi 4acTo
BCTPEYAIOIIMICS LBET, CaMblid NMOTJIOWAeMbIA U T.0. [y Oojiee HarisijiHoro
MPEJICTABJIEHUS B3AaUMHOI'O TMOJIOXKEHUs CIIEKTPOB MOXHO MPEICTABUTH UX B 2-
MepHbIX cedeHusix, Hanpumep, R-G, R-B, G-B. Ha pucynke 6 npencraiieHO
B3aMMHOE PAaCIOJIOKEHNE CIIEKTPOB YK€ NMPUBBIYHBIX HAM OOBEKTOB — 3€JEHOIO
M YBSJJAIOLLErO JIMCTHEB. XOPOLIO BUJHO M KOJMYECTBEHHO ONPEAEISIEMO, YTO
MO Mepe YBSJIaHUS CIEKTP CMEIAETCS B XOpPOLIO BblessieMyto obsacts R-G-B
IPOCTPAHCTBA.

Ha ocHoBannm ommcanHoro mnopxopa B cpege MATLAB paspaGorano
nporpaMMHOe oOecrneueHre, mo3Bosisitoniee (opMupoBaTh, 00padaTbIBaTh WU
CpPaBHUBATh CIEKTPbI MO IKMPOKOMY KIIACCY AITOPUTMOB, aAlITUPOBAHHBIX K
KOHKPETHBIM 3ajjayaM reOMH(OPMATUKM.

220



RGB-UBETOKAPTbI JIMCTbEB (kB-nuct1, O-nuct2) B 3D
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........

Puc. 6. CoBmelignHas Bu3yanuzaiust 3D-CcieKTpoB 3eJIEHOr0 U 3KEJITOro JUCTHLEB B €IUHON
cUCTeMe KOOp/IMHAT

PaGoTbl 3TM MOryT OBITH JIETKO AaBTOMAaTM3MPOBAHbI, HaNpuMep,
NOJIyYEHHE MCXOJIHBIX PACTPOBBIX M300paXXEHU B TEOMH(OPMATUKE U
9KOJIOTWH.

I'nyxos A.T., Poraukosa U.P.

CapaToBCcKMil rOCYJApPCTBEHHBIN TEXHUYECKNAN YHUBEPCUTET
umenu I0.A. I'arapuna

JAZEPHOE CKAHUPOBAHHUE - OCHOBA 9KOJOI'MYECKOI'O
MOHUTOPHUHI'A

Dkonornyeckasi 0€30MaCHOCTb UM BBICOKOE KauyeCTBO JKM3HM B TOpofe —
NPUHLMIKATBHBIE TPEOOBAHUSI T'PAJJOCTPOUTEIBLHON KOHLENUMU. [IMHaMuKa CTpPOUTEILHOTO
IpOLECCa U aHTPOIOIEHHOE BIIMSIHUE HAa OKPYXKAIOLLYIO CPEeAy MOXET ObITh YCTAaHOBJIEHA
MYTEM 3KOJIOTMYECKOr0 MOHUTOPUHIA M MOBTOPHOIO JIA3€PHOTO CKAHUPOBAHUS, PE3YJIbTATOM
KOTOPBbIX SIBJISIETCSl  CO3[jaHME KapTOrpaMyeckoil OCHOBbI. JTO [AaeT HAIJISAHYIO
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VHTEPIPETAUMIO IMHAMUYECKUX W3MEHEHUI B TEXHOJIOTMM CTPOUTENILHOTO IMPOU3BOACTBA U
9KOJIOTMYECKUX (PaKTOPOB B IPOCTPAHCTBE U BO BPEMEHH.

Kitouesble ciji0Ba: CTPOUTEJIBHBINA MPOLECC, IKOJOTMYECKUIT MOHUTOPUHT, JIA3€PHOE
CKaHUPOBaHUE, KapTorpauyeckasi OCHOBA, IPUPOJHbIE MMPOLECCHI, AaHTPONOIE€HHbIE (PaKTOPBI,
I'MC-TexHonorus.

l'opopckue  kuTenn  ONPEAESIIOT  BEPOSITHOCTHOE — MPOCTPAHCTBO
FOPOJCKOM  TEPPUTOPUM, KOTOPOE COCTOMT W3 3[IaHUN, COOPY>KEHWUI,
a0COIIOTHOV M OTHOCUTENILHOW JVIMHBI yJWL, UX OPUEHTALMU B MPOCTPAHCTBE,
TPAHCTIOPTHBIX Pa3BA30K, IUIOWIAJEN 3aKpbIThIX achaibTOM, NAPKOBBIX U
3eseHbIX 30H. [IpupopHble mpouecchl, MPOUCXOASIIME BO BPEMEHU, SIBISIOTCS
CllyyailHbIMM. 3[IeCh JIEVICTBYET B3aMMHOE MPOHUKHOBEHWE AHTPONOTCHHBIX W
MIPUPOAHBIX ¢akTOpOB, KOTOpBbIE popmupyror COOTBETCTBYIOLLIEE
CUHEPreTUYECKOE  MPOCTPAHCTBO. IDTO  MPOCTPAHCTBO  NPUPOJHBIX U
AHTPOMNOrECHHBIX MPOLECCOB, HAKIIAABIBASACH JAPYr Ha pyra, (hOpMUPYIOT Cpeay
0OUTaHUsI TOPOACKMX >KUTEJIEW: YEJIOBEKA, IOMAIHUX W YJIUYHBIX >KUBOTHBIX
(xomrek, cobak, nTull). B3auMHOEe NPOHMKHOBEHUE AHTPOIMOT€HHBIX U MPUPOHBIX
MPOLIECCOB 3aBUCUT, B TOM YMCJIE, OT PacCHoJIOXKEHUsI (PYHKUMOHAIbHBIX 30H B
ropoyie. Bce mpouecchl aHTPONOreHHOrO BJIMSIHUSL HA TIPUPOJIHYIO CpPefly ropoja
MO>KHO Pa3feJIThb Ha cieayromme Buppl [1, 4]:

4. Pa3pyumrensHoro (HECTPYKTHUBHOIO) OCO3HAHHOTO  W/WiH
HEOCO3HAHHOTO ACUCTBUS. [IpMBOAST K yXY/ALLICHUIO KAYECTBA CPENibl OOMTaHNS .

5. CTabunu3npyromero OCO3HAHHOTO JIEVICTBUS C LEJIbI0 OCTAHOBUTH
(MpUOCTAaHOBUTH) HETATUBHBIN AHTPOIOIEHHBIN MPOLECC.

6. KOHCTPYKTHBHOIO OCO3HAHHOTO ACHCTBUS C LEJIBIO NPEJOTBPATUTD
HETATUBHBIA AHTPOIOTeHHbIN MTPOLECC PA3PYILLIEHUS TPUPOIHON CPENBI.

1T NpOEeKTUPOBaHUSI HOBOTO CTPOUTENBLCTBA MPU PEKOHCTPYKLUMU
TrOPOJICKOM 3aCTPOMKU U O0BEKTOB MHPPACTPYKTYPbl HEOOXOMMO OTCJIEKUBATH
IMHAMKUKY 3aKOHOMEPHOCTEM B3aMMHOIO MPOHMKHOBEHUS NPUPOAHBIX U
AHTPOINOTEeHHBbIX MPOLECCOB. DTU 3aKOHOMEPHOCTA MOTYT W3MEHSATBhCS OT
NIECTPYKTUBHBIX TPOLECCOB K MpoueccaMm, CTAOWIM3UPYIOLIMM U Jajiee K
npoueccaM, MpefoTBPALLAIOIIMM pa3pylLIeHue NpupoaHon cpepl. Ilossasercs
HEOOXOAUMOCTb YCTAHOBUTH BUJI AaHTPOIOT€HHOI'O BJIUSIHUSA.

Takyr CTpareruto MOHUTOPHMHIA OCYILLECTBJSIOT IYTEM CO3[laHus
KapTorpaguyeckoi OCHOBBI, HA KOTOPYIO HAHOCST 3a(pMKCUPOBAHHBIE 3JIEMEHTHI
TEXHOJIOTMM CTPOUTENBHOIO MPOLEcCa U 3KOJOTMYECKUX (pakTOpoB. DTO HaeT
HATJISTHYI0 MHTEPIPETALMIO 3JIEMEHTOB MOHUTOPUHIA, JUHAMUKY W3MEHEHUN
KOTOPBIX MOYXHO OTCJIEUTh KaK B MPOCTPAHCTBE, TaK U BO BpeMeHu. [lepexop
KapTorpaguu Ha yudpoBble METOIbI [2] Wi Ha reOMH(OPMAUUOHHBIE CUCTEMBbI
(I'MC) pacumpun BO3MOXKHOCTb NPUMEHEHUSI KPYIIHOMACIITAOHbIX KapT B BUJIE
uucgposbix (UMM) u marematuueckux Mopenen mectHocti (MMM). Hx
UCTOJIb3YIOT [ OOOOLLEHUS [aHHbIX O CBOWCTBaxX OKpPY KAIOLIEH Cpefpl,
aHaJM3a JIaHHBIX TEXHOJIOTMM CTPOUTENIbHOTO MPOU3BOJICTBA W BU3yaJIM3alUK
PE3yJbTaTOB.
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OCOOEHHOCTH rE€03KOJIOTMYECKOT0 KapTOrpadpupOBaHUs PUMEHUTEIIBHO K
KOHKPETHBIM IPUPOAHBIM (paKTOpam 3aKJIH04YaroTCcA B caenyrowmeM [1, 2, 4]:

1. Co3spanne TeMaTUYECKUX KapT U UX (PYHKIMOHAJIBHOE HA3HAUCHHUE:
o ['eorpachmueckast mpuBsi3Ka MaTEpUaIOB JA3€pPHOTO CKaHMPOBaHMS (pHC.
1) ¥ a’pOKOCMMYECKMX CBEMOK (pUC. 2) TeppuTOpUMA Mpu OOpadOTKe
cpeactBamu ['UIC;

o OCHOBHOVI MCTOYHMK MH(pOpPMAIMKM 00 3IKOJOTMYECKUX MPUPOJHO-
OXPaHHBIX ,, OLIEHOYHBIX U T.J. (PAKTOPAX;
o HcTouynnk nHpopManmm 0 TEXHOJOTMYECKUX MPOLECCAX CTPOUTEBCTBA U

ABTOPCKOM KOHTPOJIC COOTBETCTBUS ITPOCKTY,

Puc. 1. JIazepHoe ckaHMpOBaHUE TEPPUTOPUH:
a) HACTpoIiKa; 6) MpU CTPOUTELCTBE MYTENPOBO/IA; B) CKaH (00JIaKO TOYEK)

2. Bo3nymHo-KocMAYECKE CHUMKM (CM. puUC.2), TpeoOpa30BaHHbIE B
9KOJIOTUYECKUE KAPTHI Il OOOCHOBAHUSI U NPOEKTUPOBAHUS MHBECTULMOHHOTO
npouecca.

3. T'eoskonorunyeckue KapTbl B IPaJOCTPOUTEILHOM MPOEKTUPOBAHUM,

KOTOpbIE OOBEAUHSIOT B JiBa OJIOKA: MHBEHTAPU3ALMOHHBIE COCTABJSIOT B
KPYIMHOM MaclITa0€ U MHTErpaJIbHbIE B MEJIKOM. VIHBEHTapU3alMOHHbIE KAPThI U
WCTIOJNIb3YIOT i1l TPaJIOCTPOUTENILHOTO MPOEKTUpOoBaHus. IHTerpanbHble KapThl
COMIEp>KAT KOHCTPYKTUBHbIE PEKOMEHJAIMU [0 PELICHUI0 3KOJOTMYECKUX
npoOjeM  TOPOACKMX  TEPPUTOPMMA M OTPAXarwT  CYTb  3IKOJIOro-
rPagOCTPOUTENIBHOTO MPOEKTUPOBAHMUS.

Co3pnanre 1U@POBBIX M fAalee MATEMATUYECKUX MOJEJEd MECTHOCTHU
OCYILECTBJISIFOT MyTEM CKAHUPOBAHUSI HUCCIEYEMONM MECTHOCTHU Jia3epHbIM
ckanepoM (pucyHok 1 a.) [3]. Pe3ynbraToM CKaHMpOBaHUSI SIBJISFOTCS
TPEXMEPHbIE KOOPAMHATHI JIEMEHTOB CUTYyalUU U pesibeda Ha BCell TEPPUTOPUU
00beKTa. ['TaBHBIM MPEeUMyIIECTBOM METOJIA SIBJISIETCS MOJyUYEeHUE KaUeCTBEHHOM
ChEMKU WJIA U3MEPUTENIbHON MHGOpMalUKM NPU HEOTPAHUYEHHOM BpPEMEHU ee
xpaHeHusi. [IpumMeHstoTcst Tpu Brjla ChEMOYHBIX Pa0OT: HA3€MHOE, BO3YILHOE U
KOCMHMYECKOE Jla3epHoe ckaHnpoBanue. HazemHoe ckannpoBanue (pucyHok 1 0)
NO3BOJISIET TOJIyYaTh IUIAHbI MECTHOCTM BBICOKOTO YPOBHS J[eTalu3auuu, a
TAK>Ke CO3/1aBaTh TPEXMEPHbIE MOJIENIN OOHEKTOB.

223



Puc. 2. Kocmuyeckuit cHUMOK (3KoJiornyeckasi kapra) nopta Haxopka st ananusa u
000CHOBaHMSI MHBECTULIMOHHOTO NpoLiecca U Mpu (pOpMUPOBAHNY CTPATErUn
IPajloOCTPOUTENILHOIO IPOTrHO3a

[Ipn BO3MYIIHOM CKAaHMPOBAHMM JIA3€PHBIA CKaHEp pa3MEIaloT Ha
BO3AYILIHOM cyfiHe. [Tpyn KOCMMYECKOM CKaHMPOBAHNWU HA CITy THUKE 3EMJIN.

[IpuHuun paGoThbl na3epHOro ckahepa [3] 3akiaroyaeTcs B W3MEPECHUU
PAcCTOSHUA [I0 CKAHUPYEMOro o0beKkTa. M3imydaercss My4yoK Ja3epHbIX Jyde,
KOTOPBIE OTPaXKasiCb OT U3MEPSIEMON MOBEPXHOCTH, BO3BPAILLAIOTCA OOpPaTHO
K CKaHepy. BprumcasitoTcs paccTosiHMst [0 TOYeK OOBEKTa, OT KOTOPBIX
oTpaswics nasepHbll Jyd. Mcnosb3yercs Bpemst NPOXOXKACHUS Jyda TyAa
1 OOpaTHO WM Pa3HOCTH (a3 (BOJH) MCIYCKAEMBIX M OTPAXKEHHBIX JIyYyeH.
IIpn ckopocT cBeTa TpUCTA ThHICIY KWIOMETPOB B CEKYHY MaKCUMAJIbHAs
CKOPOCTb pabOThl CKaHEpa OrpaHAYEHa JIMIIb MOIIHOCTBIO Mpoleccopa
Y IPOM3BOIUTENBHOCTBIO BCTPOEHHOTO IPOrpaMMHOIO obecrneyeHust
1O BBIYMCJIEHUIO 3TUX BeJWYMH. COBPEMEHHBbIE HA3EMHBIE JIA3€PHBIE CKAHEPBI
CIOCOOHBI MPOM3BOJIUTH JJO MAJIJIMOHA U3MEPEHUI B CEKYH]TY .

B coorBercTBUM € 3ajaHHOM NPOrpamMMON  BpALLIAIOLIASACS MpU3Ma
pacnpeessieT CBETOBOM IMyYOK B BEPTUKAJIBLHON INIOCKOCTH, C 3apaHee 3aJaHHbIM
maroMm, Hampumep, 0,1 rpagyca. C mnomouipro cepBonpuBOofa NpPHUOOP
NOBOPAYMBAETCS MO FTOPU30HTAIM HA TOT K€ 3aJjaHHbIi yroi. To ecTb, na3epHble
Jy4d TOKPBIBAIOT CEKTOP CKAaHMPOBAaHUSI B IBYX IJIOCKOCTAX. M3mepeHHoe
pacCTOsiHME  SIBIIAIETCSL ~ TPETBAM  U3MEPEHUEM. Takum o0pasom,
NOJIy4aeTcs TPEXMEPHbIA OXBaT wiM o6mako Toyek (puc.l B). Illar syya
Y CEPBOINPUBOJIa OMNPEACNSIOT «IJIOTHOCTh CKAHWUPOBAHUST», KOTOpasi MOXKET
COCTABIIATH 10 HECKOJIBKMX JIECATKOB TOYEK (TTONajaHuii yya) Ha | KBaipaTHbIN
CaHTUMETP NOBEPXHOCTH.

MeTto MOHMTOPHHIA MPOLECCA CTPOUTENBLCTBA C YUYETOM IKOJOTMUECKUX
¢paktopoB nytem npumenenus ['MIC-TeXHONOrMil CTAaHOBUTCSI HEOOXOJUMBIM B
TOPOJICKOM 3KOJIOTMYECKOW TOJUTUKE, OCHOBHBIMM HANpPABJICHUSMUA KOTOPOIO
saBysitoTcs [2.,4]:

e Opranu3anysi roCyJapCTBEHHON CUCTEMBI JIA3€PHOTO MOHUTOPUHIA;
e [logunHeHNEe BEOMCTBEHHBIX HAOIIOIEHUI €JUHBIM KPUTEPHSIM;
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e [lolHOE M pPAaBHOMEPHOE MOKPLITUE TEPPUTOPUU TOPOJA CEThbHO CTAHUUMI
JIA3€pHOr0 CKAaHUPOBAHUA,

e DKOJOTMYECKOE HOPMUPOBAHUE KPUTEPUEB JIA3EPHOTO MOHUTOPUHIA;

e [Ipumenenne ['MC-TtexHomormili [ aHaIM3a [MHAMUKUA TEXHOJIOTUH
CTPOUTEJILCTBA U IKOJIOTUYECKUX MPOLIECCOB.

e [Ipumenenne I['MIC-texHosOrMid JIsi SKOHOMHUYECKOTO M TEXHUYECKOTO
000CHOBaHMS MPOEKTHBIX PELIEHUN.
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denepanbHOE TOCYIAPCTBEHHOE OOJIXKETHOE O0OPA30BATENILHOE YUPEXKICHNE
BbICILIErO 00pa30BaHusl «BaaJuMUpPCKHil TOCYyJapCTBEHHBII YHUBEPCUTET UMEHU
Anekcanpgpa ['puropeesnua nu Hukomnas I'puropsesunya Cronetosbix», r. Mypom

NHOOPMAIIMOHHBIE TEXHOJOTI'MN B COEPE MOHUTOPHUHI'A
CAHUTAPHO-TEXHNYECKOI'O COCTOAHUA CUCTEM
BOJOCHABXEHUA

B paGote onuceiBaeTcs npobsiemMa OLEHKUM CAHUTAPHOTO M TEXHUYECKOTO COCTOSIHUS
LEHTPAJIIM30BAHHbIX Y HELEHTPAIM30BAHHBIX CUCTEM BOJOCHAOXKEHUS, NPEMJIaratoTCs. METOIbI
pelieHns]  ONMCAaHHOM  MpoONeMbl  HAa  OCHOBE  MH(OpPMALMOHHBIX  TEXHOJIOTHIA.
[TpenBaputenbHyto 00paOOTKY, aHaau3 W IMPOTHO3MPOBAHME W3MEHEHMS CAHUTApPHO-
TEXHUYECKOIO0 COCTOSIHASI CUCTEM BOJOCHAOKEHMS MpEJiaracTcsl OCYLIECTBISAITb Ha OCHOBE
TEXHOJIOTUI 00pabOTKMU OONBILIMX MAaCCUBOB JJAHHBIX B YCJIOBUSX Pa3HOPOJAHOCTU, HEXBATKU U
noTepu JaHHbIX: MeToAbl DataMining, mallMHHOrO OOYy4Ye€HMSI Ha OCHOBE MCKYCCTBEHHbBIX
HEMPOHHBIX CETEN U METO/bI TPOrHO3HON AaHAJIUTUKH.

KatoueBble Cj10Ba: MOHUTOPUHI, CUCTEMbI BOJOCHAO0XKEHUSI, KOHTPOJIb KauyeCTBa,
NPOrHO3UPOBAHUE.
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Pe3ynbTaThl MUPOBOV M HALIMOHAJILHOM MOJIUTUMKM, & TAK XK€ MCTOPUYECKHUE
(pakTbl MOATBEPXKJAOT BAXXHOCTb M LUEHHOCTb MUTLEBOW  BOJbI, IO
3KOHOMMYECKHM U CTPATETMUYECKUM MMOKA3aTEIISIM, BLIXOISIIEN HA TIEPBBIE MECTA,
onepexass HedTb U MNoJe3Hble WUCKomaemble. CIOXHOCTb OpraHu3alyn
ABTOMATU3UPOBAHHOTO  CAHUTAPHO-TEXHUYECKOTO  MOHUTOPUHIA  CUCTEM
LUEHTPAIIM30BAHHOTO WM HEUEHTPAIM30BAHHOTO BOJOCHAOXKEHWS 3aKIIIOYAETCS B
HEOOXOUMOCTM  KOHTPOJIA M ydeTa  MHOXKECTBa  (PaKTOpPOB:  OT
TUIPOre€0JIOTMYECKNX (PEXXUM TOJA3EMHBIX W IMOBEPXHOCTHBIX BOJ, HaJM4yue
PaCTBOPUMBIX MOPOJ) /IO TEXHUYECKUX (PAa3JIMYHBbIE THUIbI CPEJ, CIOKHOCTb
CTPYKTYpPbl ~ KOMMYHUMKAUMOHHOW  CETH, OFPAHUYCHHBIA  JOCTYNOM K
KOMMYHHKALIASIM, CTOMMOCTBIO W  CJIOKHOCTBIO TEXHUYECKOW pean3aluuu
CUCTEMBI COOpa MoKa3aTeJIeN, He IOCTOSTHCTBO cOOpa M NMPONYCK JIaHHBIX U JIP.).
Oco0y10 3HAUMMOCTb MPUOOPETAET HEOOXOMUMOCThD MOJTYYEHUSI KPATKOCPOYHBIX
Y JOJITCOCPOYHBIX MPOTHO3HBIX OLIEHOK BO3MOXHBIX MOCJEACTBUN YXYLICHUS
KA4yeCTBa BOJIbl M TEXHUYECKOTO COCTOSIHMS CUCTEMbI BOJIOCHAOXKEHMs. Tak Xe,
HamOoyiee 3HAYMMBIA W3 BOMPOCOB - 3TO JUIMTENLHOE BJIMSIHUE KayecTBa
NUTHEBON BOJIbI HAa 3[J0POBbE Hacesienus [1-3].

B Hacrosiiee Bpemsi CylIECTBYET 3HAYMTENbHOE KOJUYECTBO padoT,
NOCBAILIEHHBIX BOMPOCAM OpraHu3ali KOHTPOJSI W MOHMTOPHMHIA BOJIHBIX
PECYPCOB B CHEUMATU3UPOBAHHBIX WMHTEJUIEKTYalbHbIX T€OMH(pOPMAIUOHHBIX
cuctemMax. Bonpocam mHTErpauum MeCTHBIX, PETMOHAIbHBIX, HAIMOHAJBHBIX U
MeXAyHapoaHbIX JlaHHbIX B ['MIC, a TakKe MHTEIEeKTyalbHOMY YIPaBJICHUIO
BOJIHBIMU pPECypCaMM TMOCBSILIEHbI Pa0OThl OTEYECTBEHHBIX W 3apyOeKHbBIX
yuyeHbIX. OpHako, HE CMOTpS Ha  OOJBIIYHDO  METOJIOJOTHYECKYIO
npopabOTaHHOCTb, HA TMPAKTUKE U3-32 BBICOKOM CTOMMOCTH OpraHW3alyu
LUEHTPAIM30BAHHOTO MHTEJUIEKTYaJIbHOTO MOHUTOPHWHIA KOHTPOJIb 32 BOJHBIMU
pecypcamMu He TPOBOAWTCS HAa J[OJKHOM YpOBHE. B Hacrosiee Bpems
NPaKTUYECKU HE MCMOJb3YKOTCS JIEMEHTbl UCKYCCTBEHHOTO MHTEJIEKTA (B TOM
YuCJ€ — MAIIMHHOE OOydYeHWe) /I aHalnu3a CUCTEM BOJIOCHAOXKEHWUS,
NPOTHO3MPOBAHMS CIPOCA HA BOJY, ABTOMATU3WPOBAHHOTO KOHTPOJII 34
pactpaTtoil Bofibl. HekoTOopble padOThl MPOBOASTCS HE HA JJOJIKHOM YPOBHE 0€3
VCTIOIb30BAHUSI BCEX BO3MOXHOCTEW COBPEMEHHBIX TEXHOJIOTMI, KOTOpPbIE
NO3BOJISIIOT AHAIM3UPOBATL OOJIbIIME OOBEMbI JaHHbIX. WHTENIeKTyanbHbIN
aHamu3 OOJbIIMX JAeT BO3MOXKHOCTb OCYIIECTBJSITH MMOUCK ONTUMAJIbHBIX
pELIEHUI ISl YPABHOBEIIMBAHUS MPOU3BOIUTEILHOCTA M HAJEKHOCTU CHUCTEM
BOJIOCHAOXKEHUSI, A TakKXKe MOXKET NPeOTBPAATh  CIPOBOLMPOBAHHBIE
YEJIOBEKOM aBapWM, TaKUE€ KaK BHE3aMHOE MaJicHUE KayecTBa BOJbI, KOTOPOE
MOZKET OCTABATHCS CKPBITHIM /IO MOJHOTO MPOSBICHUS OCIECTBUMA.

Takum o6pa3om 3aavya pa3paOOTKM HOBBIX MOAXOMOB, METOJI, AJITOPUTMOB U
MOJIEJIEN /ISl MPOTHO3UPOBAHUS, JIOKATIU3AUMKA U TPEIYyNPEXACHUS YXYLIECHUS
HEraTUBHOIO W3MEHEHMS COCTOSIHMSI BOJIbI M KOMMYHMKAlMii Ha OCHOBE
NOJIyYaeMbIX JJAHHBIX MO OrPAHWYEHHOMY HAOOpPYy PErUCTPUPYEMBIX JIAHHBIX
ABJISICTCS AKTYaJIbHOM. Heo6xopnma pa3paboTka 3(ppEeKTUBHBIX
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MH(OPMALMOHHO-AaHATMTUYECKAX CPEJICTB CAHUTAPHO-TEXHUYECKOTO
MOHHATOPUHIA CUCTEM BOJIOCHAOXKEHUS, BBISIBIICHUS PUCKOB
OAKTEPHOJIOTMYECKOTO 3aPa’KEHNs HACEJIEHWS!, INTEIIBHOTO BJIMSIHUSI HA HETO
XUMMYECKOTO COCTaBa BOMbI M TOSIBJICHUSI TEXHUYECKUX aBapUil B CHUCTEMax
BomocHaOxeHus [4-9].

Hna  peuwieHuss  MOCTABJIEHHOW — 3ajauyd  MPEIaracTcs  CTPYKTypa
MH(pOPMAIMOHHON 00paOOTKM AaHHBIX MOHMTOPUHra. B paMkax paspaOboTaHHON
CTPYKTYpbl TPOTHO3MPOBAHME TOKA3aTeJIel 3[10pOBbsl HAceJeHusl Ha Oase
NPOTHO3HBIX OLIEHOK MOKa3aTeJIeN Ka4eCTBA BOMbI B CUCTEME BOJOCHAOXKEHUS U
COCTOSIHMSI €€ KOMMYHHMKALWIi OCYILLECTBISIETCA C MPUMEHEHWEM aJTrOPUTMOB
COIJIACOBAHMS JIAHHBIX WMH(OpPMaLMOHHO-aHaIuTHYecKon cucrtembl ¢ [MC
CUCTEMAMH, KOMMYHAJIbHBIMU ciy>k0amu, OpraHamu CTATUCTHUKH,
MEMIMHCKMU yupexaeHussmu u MUC.

nst oborameHust JaHHbIX MPEJIAracTCs NPUBIIEKATHCS JONOJIHUTENBHbBIE
JIAHHBIE, COOMPAEMBbIE U3 OTKPBITBIX UICTOYHMKOB (JJaHHBIE O YaCTOTE NMOMCKOBBIX
3allpOCOB B CETUM WHTEPHET, KIMMATUYECKHE JAHHbIE, OTYETHBIE OTKPBIThIE
JIAHHbIE MEJMLMHCKUX OpPraHU3auvil U1 KOMIIAHWI MO MPOJIA’Ke CAaHTEXHUYECKOTO
00OPYIOBAaHUS U T.IL.).

Jlokamm3aupsa  MecTta  yXy[UWIEHUMST CAHUTAPHO-TEXHUYECKOTO  COCTOSIHUSA
CUCTEM BOJOCHAOXKEHMS OCYILECTBISIETCS OCHOBE NMPOCTPAHCTBEHHO-BPEMEHHOMN
00pabOTKM [JAaHHBIX KJIFOYEBBIX TOYEK KOHTPONS M CTPYKTYPbl CHCTEMBI
BOJIOCHaOXeHMsI. B aTOM cilyyae Mo TpeHjy 3HAYEHUI NOoKas3aTesiell KayecTBa
BOJbI BO3MOXHO TPOBECTM NPOTHO3 YXYAUWIEHUS TEXHUYECKOTO COCTOSTHUS
CUCTEMBI BOTOCHAOXKEHUS M JIOKAJIM30BATh MECTO YXY/ILLIEHMUS.

dopmupoBaHre TMOKO HACTPAMBAEMBIX MOJIEJIEN 'TUAPOreoNorniecKas cpena
- CHACTeEMa BOJOCHAOXEHMS - TMOTpeduTean" TMpearacTcsi MCHOJIb30BaTh
MOJYJIBHBIN TIOAIXOf] C AJrOPUTMAaMM CHHTE3a MOJENM Ha OCHOBE CBEPTOYHBIX
HelpoceTeBbIX MnopaxofoB. IIpm TakoM mopgxope Mopenb OyfeT OTpakaTb
(pakTOpBI OKa3bIBAOLIME BIMSHUAE HA PEXXUM BOAOMOTPEOJICHUS C TOUKU 3PEHUSA
CE30HHOCTM W TUMNA TNOTPEeOUTENIEN, THUAPOJOTMYECKOTO peXUMa MECTHOCTH,
IUTAHAPYEMBIX PEMOHTHO-NTPOUIIAKTUYECKUX paboT. AganTauys Mofenan OyneT
OCYILIECTBIIITECSL HAa OCHOBE 0a30BOW Mopenu (HaOopa 0a30BbIX MOJENEN),
KOTOPBIE OJJHO3HAYHO OTPAXKAOT OfIMH KJIACC CUCTEM BOJIOCHAOXKEHUS (C 0OLIe
cnequuKoit).
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AN. Kynuos, ®.M. I'mmpanos

OPI'BOY «Kazanckuii HaMOHAJILHbBIN UCCJIeIOBATE/ILCKUIA
TEXHOJIOTUYECKUIN YHUBEPCUTET>

NNPOTHO3NPOBAHUE PASMEPOB 30H C IPEBBIIIEHUEM
MNPEJEJBHO JOITYCTUMbLIX KOHIHEHTPAIIUU B CIIYYAE
BbIBPOCA OITACHOI'O I'A3A YEPE3 CBEYY PACCENBAHUA

Pazpaborana 6a3a AaHHBIX JJIsi MPOTHO3MPOBAHMSI PA3MEPOB 30H C MPEBBILLIEHUEM
ponyctuMbIX KoHueHTpauuii (ITJK) B cinyyae BbIOpoca oOmacHOro rasa 4epes CBeuy
pacceuBaHusl.

KiroueBnble cnoBa: cBeua paccenBanus, BbIOpoc rasza, [1[1K, onacHsblii ra3

B ciiyyae BO3HMKHOBEHUS! YpE3BbIYAMHOW CUTYyalMd Ha MPOMbBILIEHHBIX
OPEANPUITUSIX NPEAyCMAaTPUBAKOTCS CUCTEMbl 3KCTPEHHOI'O  ONMOPOKHEHUS
TEXHOJIOTUYECKOro 000pyfoBaHusi. B  HacTosiiee Bpemsi, AEHCTBYIOLIMMU
HOPMAaTUBHBbIMU JIOKYMEHTAMHM, JIOMYCKAETCSl 3aJMOBbIA BBIOPOC JIErKOro rasa
yepes3 CBeuy paccerBaHMs (BBIOPOCHYIO TPyOy) HENOCPENCTBEHHO B aTMOC(epy.
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HeobGxopMo TakKe OTMETHUTB, YTO BBIOPOCHI B aTMOC(EPY MOTYT SBISTHCS
pErjlaMEHTUPOBAHHON  MPOLEAYPON,  NPOBOAMMOW  JJIsi  ONOPOKHEHUSA
TEXHOJIOTMYECKOrO0  00OpYyJOBaHWsl M TPyOOINPOBOAOB TMEPEN  IUIAHOBBIMU
PEMOHTHBIMU padOTaMM.

AHamu3 MNpoucClIeNIIMX aBapuid Ha psaae npegnpusAsthin  [1,2] m
9KCINIEPUMEHTAIIBHBIX JIaHHBIX MO BbIOpOCaM MPUPOAHOro rasa [3] mokasas, 4yTo
noloO0HbIE MPOLEAYPhI BLIOpOCA ra3a CO CBEYM PACCEMBAHUSAX, MOTYT NMPUBOJIUTH
K 3arpsA3HEHUIO OKPYXKAIOWIENA Cpefbl, NPUBOAUTH K OOPAa30BAHMIO 30H C
NPEBBILIEHUEM TMPEJICIBHO  [ONMYCTUMbIX, TOKCUYHBIX U  B3PbIBOONACHBIX
KOHLIeHTpaumii. Bo3HukaeT npoOsieMa NpOrHO3WpPOBAHUS BEPOSATHBLIX Pa3MepOB
30H, BHYTPM KOTOPBIX, KOHLEHTpauusi BblOpomeHHoro rasza Bbiue [IJIK.
OnacHoe BbIOPOLIEHHOE Ta30BO3/IYLIHOE OOJAKO MOXET PacHpOCTPAHSIThCA HE
TOJILKO B TMpefenax MpeAnpusTUsi, HO W MO CEIUTeOHOM 30HE, M TIpuU
paccMOTpeHUM HauOoJsiee XYJUIEro CLEHApUs, MOXKET [OCTUYb >KWIIOW
3aCTPOVIKH.

CnepnoBaTenbHO, Ha  MPEANPUATUSIX  BO3HUKAET  HEOOXOAMMOCTH
NPOTrHO3UPOBAHMS NPOCTPAHCTBEHHO-BPEMEHHOT'O pacrnpoCTpaHeHUs
ra3oBO3/IYLLIHON CMeCH, OOpa30BaHHOW B pe3yJbTaTe BbIOpOCA, C YYETOM
METEOYCJIOBUI (KJACC YCTOMYMBOCTU aTMOC(EPbI, CKOPOCTb BETPA), a TaK¥KE C
YYETOM KOHCTPYKUMOHHBIX W PEXUMHBIX [APAMETPOB MCTOYHMKOB BbIOpOCa
(cBeun  pacceuBanus). [laHHasg  mpoueaypa  NMPOTHO3MPOBAHUS ~ MOXKET
CONPOBOXKATHCS HEIOCTATKOM O BPEMEHHU, KOIVIa MTPU YPE3BbIYANHON CUTYalU
HEOOXOIMMO NMPUHMMATh ONEPATUBHOE pELIEHME O BbIOpOCE ras3a, HO C y4eTOM
0€30MacCHbIX MOCJEACTBUI €ro paCCEMBAHUS U PACITPOCTPAHEHUS IO TEPPUTOPUA
NPENNPUSTHAS U CETMTEOHON 30HBI B TATILHENILIEM.

B Hacrosiiee Bpemsi s MPOTHO3MPOBAHUSI 3KOJOTMYECKUA HETATUBHbBIX
NOCJIE[ICTBUIM, CBSI3aHHBIX C PACMpPOCTPAHEHMEM ra3a B aTMOC(Epe, AKTUBHO
NPUMEHSIOTCS (PU3UKO-MaTeMaTUYeCcKre MOJIEJIM, OCHOBAHHbIE HA TEXHOJIOTMU
yrcnenHoro MopenupoBanus CFD (computational fluid dynamics), 3anoxkeHHble
B BBIYMCJIUTEJbHbIE MPOrPaMMHbIE KOMIUIEKChI. OIHUM U3 TaKKWX MPOrPAMMHBIX
KOMIIJIEKCOB siBJIsieTcsl MHOTo1enneBoi makeT Fluent [4].

du3nKo-MaTeMaTUIeCKask MOJIEIIb, [JIsl TPOTHO3UPOBAHKS PAa3MEPOB 30H C
NPEBBILIEHUEM TPEJAEIbHO JOMYCTUMbIX KOHLEHTpaUuMi B Cllyyae BbIOpoca
OMACHOI0 ra3a yepe3 CBeuy paccerBaHMsl, 0a3UPYyeTCs HA COBMECTHOM PELLECHUA
KJIACCUYECKUX ypPaBHEHUN ra30iuHaMuKu [S].

[TpennoxkeHHasi (U3MKO-MaTEMATUYECKasi MOJIEJb MO3BOJSIET YYECTh
W3MEHEHUE TapaMeTpoB aTtMocdepbl MO BpeMeHu [6] u  peann3oBaTh
NPOTHO3UPOBAHNE HECTALMOHAPHBIX BLIOPOCOB.

OpHako cymecTByeT nmpoodsieMa - BpeMs JOCTOBEPHOIO pacyeTa BapuaHTa
Ype3BbIYANHOW CUTyaUuM, KaK MPAaBUJIO, NOCTUTAET HECKONBKHUX CYTOK, YTO
HEMPUEMJIEMO TMPU ONEPATUBHOM OLIEHKU TMOCJENCTBUII BHIOPOCOB OMACHOIO rasa
4yepes3 CBeuy pacCerBaHUSI.
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B cBsA3u ¢ oTMM, U1 TPOTHO3MPOBAHMS Pa3MEPOB 30H C NPEBLILLIEHUEM
[IK aBTOpamu 3apaHee MPOBEJICHbI PACUEThI OMACHBIX T'a30B (AMMMAK, ITUJIEH,
MeTaH). Pe3ynbTaThbl pacyeToB 3aJ105KEHbI B CIEUAIBHYIO 043y JaHHbIX.

O6paienne K 6a3e JaHHBIX NMO3BOJISIET ONEPATUBHO 3a KpaTyanllee BpeMsi
CIIPOTHO3MPOBATh pa3MepPbl BEPOATHBIX 30H ¢ mnpeBbllieHneM I1JIK, Tem cambim
OLICHUTH OOCTaHOBKY BO3MOXHOCTM BBIOpOCAa ONACHOIO Ta3a 4Yepe3 CBevy
paccenBaHusl.

Takum oOpa3oM, UenecooOpa3HO 3apaHee OCYLIECTBIATb YHMCIIEHHOE
MOJIEJIMPOBAHME CLEHAPUEB BO3MOXKHOI'O BbIOpOCa ONACHOTO ra3a, Co3/aBaTb Ha
OCHOBE pacyeToB 0a3y JaHHbIX M IPU PELIEHUM BbIOPOCA MCHOBEHHO MOJIYYaTb
VICKOMBIE JIAHHBIE PA3MEPOB BEPOSATHBIX 30H C npeBbieHnem [1J1K.
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