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YIK 556.182
Apukanko U.H, ly6eHok C.A.

l_[eHTpam:anVl Hay‘{HO-HCCJIeAOBaTeJIbCKPIﬁ HHCTUTYT
KOMIIVIECKCHOTO HCII0JIb30BAHHUA BOAHBIX peCypcCoOB, I'. MuHCK

MOAX0/Ibl K CHUIZKEHHIO CBPOCOB CTOYHBIX
BO/I BOJAONMOATOTOBKH HA OBBEKTAX
TEIJIOOHEPTETUKU

Cmampws paccmampueaen }’lp06JZ€Mbl oHYuCmKu u ymuausayuu
BbICOKOMUHEPAIUZOBAHRBIX  CIMOYHbIX 6’0(), 06pa3yi0u4uxc;l Ha
obvekmax menjiodHepeemuKku, U 603MONCHOCMb UX NO6NOPHO20
UCNOJIb306AHUA 8 MEXHO/IO2UYECKUX npoyeccax.

OOBEKTHl TEIUIOPHEPTreTUKH HMEIOT XapaKTepHO BBICOKUI
YAENBHBIA PacXoJl UCXOJTHON BOJIBI JUIA BBIMYCKA MPOAYKIAH, a TaK
ke crnenupuYeckrue BHIBI CTOYHBIX BOJ, OOpa3ymOIIUXCS Ha
Pa3IMYHBIX 3Tarax MPOU3BOACTBA (XMMBOAOIOITOTOBKA, MPOyBKa
u T.1.). Kak mokaspiBaeT mpakThKa, KOHIIEHTPALWS 3arps3HSFOIIAX
BEIIECTB B OTACHLHEIX BHJAX CTOYHEIX BOJaX OOLEKTOB
TEIJIOPHEPTeTUKK TOpa3/i0 BBIIIE, YeM IpHU 3a00pe MCXOIAHON BOJIBI
W3 HWCTOYHUKA BoJOCHaOkeHus. Hambomee 3arpsa3HEHHBIMH
CTOYHBIMU BOJIAaMH Ha OOBEKTaX TEIIOPHEPICTUKH SIBJISIOTCS
CTOYHBIE BOJIBI OT MPOIECCOB BOJOIOJATOTOBKH. Bomomoaroroska
MIPOBOIUTCS HA O0OBEKTaX TEIUIOPHEPTETUKH B IIENISTX 00ECCOTMBAHUS
WUCXOIHOW BOJBI, TpeOyeMOW il THTaHWUS TAPOBBIX KOTIOB H
MOANUTKYA TEIUIOBBIX CeTel. OTW BOAbI OOBIYHO 3arps3HEHBI
B3BEChbIO, KHCJIOTaMH, IICIIOYaMHd M HEHTpPaNbHBIMH COJISIMH H
00pa3yrTcs Ha pa3HbIX dTarax 00pabOTKU BOJIBL.

Taxum 06pa3oM, 00BEM M KadecTBO COpachHIBAEMBIX CTOYHBIX
Boj Oy/eT 3aBHCETh OT 00bEMa MCXOAHON BOABI, TOCTYMAIONIEH Ha
BOJIOMIOJITOTOBKY, ©€ KauyecTBa, MNPUMEHIEMBIX TEXHOJOTHA H
pEareHToB TpU BOJOMOATOTOBKE, a TaKKe IPOU3BOAUTEIHLHOCTH
BOJIOIOINOTOBUTEIBHBIX YCTAHOBOK.

OCHOBHBEIMHM ~TUTIAMH CTOYHBIX BOJ, O0Opa3ymoIIUXCS B
MIPOIIECCE BOAOIMOTOTOBKHY, SIBIISIOTCS:

- COPOCHBIE BOJIBI PEareHTHOTO XO35HCTBA;

- MPOYBOYHBIC BOABI OCBETIIMTEIICH;
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- cOpOoCHBIE BOJBI MPOMBIBKH MEXaHUYECKHUX (PUITBTPOB;

- cOpocHBIE BOABI TMOCIE pereHepanud HOHOOOMEHHBIX
(buIsTPOB.

COpocHBIE BOIBI peareHTHOTO XO3SMCTBA COMEP)KAT MPHUMECH
peareHTOB, MPUMEHIEMbIX Ha BOJOIMOATOTOBHUTENLHBIX YCTAHOBKAX
(CaO, FeSO4, AIQ(SO4)3, NaCl, HZSO4, NaOH, CaC03) HeCMOTpSI
Ha BBICOKYIO KOHLIEHTPALMIO IpuMecel, 00bEM 3TUX BOJ COCTaBIIAET
0,1-0,5% or o0béMa oOpaboTanHoW Boawl. llenecoobOpazHo
HaTpaBIATh UX B LUKIMYECKYIO CHUCTEMY THIPO30JIOyIAICHUS, C
MOCJICIYIOUIMM HCIIOJIb30BAHUEM BOJ, Ha IPOM3BOACTBO TEIIO- U
AIIEKTPOIHEPTHH.

IIponyBounble  BOAbl  ocBeTyUTeneil.  JlaHHbIE  BOABI
o0pazyroTcs execyTodHo B oobeMe 1-3% oT 06béma oOpaboTaHHON
Boxbl U copepxkar 1o 2% cyxoro muama (CaCO; Mg(OH),,
Al(OH);, Fe(OH);). Ux HeoOXoAMMO HampaBUTh B CIICIHAbHbIC
YIJIOTHUTENN JJIsl YBEJIMYCHUS] KOHIECHTPALMM CyXOr'o BEIECTBa B
mmame 10 5% u Gonee. OcBeTyieHHas BOJA IOJDKHA I1OJABATHCS
00paTHO B OCBETJINTENN WM Ha MEXaHWYeCKue (PUIIBTPHI, a HIIaM —
Ha (UIBTPIPECCHI.

COpocHbIe BOABI ITOCIE HIPOMBIBKM MEXaHHMYECKUX 3€PHHUCTBIX
(GWIBTPOB WIM MpH CHOYyCKEe NepBoro (uibTpaTa IOJy4aroTcs
TIePHOIMUECKH; 32 O1Hy mpoMbiBKy 40-100 M° mpu obiem pacxoze
2-5 % ot xommuectBa oOpabarbiBaeMoil Boxbl. OHHM 3arpsi3HEHBI
B3BECBHIO TOTO K€ COCTaBa, YTO W MPOAYBOYHAS BOJA OCBETIMTEINICH,
HO B MeHbIlleM kojudecTBe. B cpennem - 500-1000 mr/im. Dtu BobI
JIOJDKHBI OBITH TIOCJIe oTcTauBaHUs (10 coaepkaHus B3Becu 50-100
MTI/J1) TIOJIHOCTBIO BO3BpAIICHBl HAa (DUIBTPHI WK B OCBETJIUTEINH, a
HEOTCTOCHHBIC WIIU MPH OOJIBIIIEM COJIEPKAHUH B3BECH — TOJIBKO B
OCBETIIUTEIH.

COpocHeie Bompl mocie pereHepanmu Na-, H, H-Na-
KaTUOHUTHBIX (PUIIBTPOB COCTOSIT U3 ABYX BUJIOB!

0TpabOTaHHOTO PACTBOpa C COAEPKAHHEM pPEreHepUpPYIOIIUX
pearertoB NaCl, H,SO,4 u BeiTecHeHHbIX U3 kaTnonuTa codeit CaCly,
CaS0,, MgCl, u MgSO,. O6pem cOpocHBIX Boa coctaBisieT 2—3%
OT KOJIM4YeCTBa MPO(QUIBTPOBAHHOM (YMSITYEHHOIT) BOJBI;

OTMBIBOYHBIX BOJ| C COJAEPKaHMEM TeX JK€ 3arps3HeHUH
oobeMoM 3—5% OT KonmuyecTBa NPOQUILTPOBAHHON BOJBI.

C nennio cokparienus copoca NaCl, CaCl,, MgCl, na 30-50 %
PEKOMEHIyeTCsl IIOBTOPHOE IPOIIyCKaHHE YacTH OTpabOTaHHOTO
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PEreHepaIoOHHOro pacTBopa, HeHachimennoro Ca’ u Mg®, uepes
UCTOLICHHBIN Na-KaTHOHUT MpelBapUTENLHO, Mepe] MPOITyCKaHueM
CBEXXEr0 pacTBOpa (YTO COKpAIACT pacxol PEereHepHPYIOLIETo
pearenta Ha 30-50 %) m o6paboTka OBaXabl OTPabOTaHHOTO
pactBopa comu comod um wu3BecThio s ocaxiaeHus CaCOswu
Mg(OH)..

B orgenpHBIX ciywasx Oojee 1ienecooOpa3HBI  BO3BpAT
0TpabOTaHHOTO pacTBOpa COJM M OTMBIBOYHBIX BoJ Tocie Na-
KaTHOHUTHBIX (UIBTPOB M 00paboTKa WX W3BECTHIO M COAOH B
OCBETJINTENSIX BMECTE€ C HCXOIHOW BOJOH B CXE€Max IOArOTOBKU
BOABI IS HeTpeOoBaTelbHBIX moTpeOuTened. Ilpu 3TtomM cOpoc
CTOYHBIX BOJI C BOJOIOATOTOBUTEIBHON YCTaHOBKH TNPAaKTHYCCKH
npekpamaercss  (~1 %), HO BO3pacTalOT  coyecoAepiKaHue
MUTATEJIBHOX BOABI M KOJMYECTBO IPOAYBOYHOH BOIBI KOTJIOB.
OOfmiee KOMUYECTBO COPOCHBIX BOJA JHEPrOOOBEKTa MPU ITOM
cokpamaercs. [Ipomenmme 06pabOTKy MPOAYBOYHBIE BOJBI KOTIOB
MOTYT HCHOJIb30BaThCS AJISI MOMMUTKH 3aKPBITHIX TEIUIOBBIX CETEH,
MUTAHUS HCTIApUTETICH, pACTBOPEHHSI PEareHTOB U IPYTUX LENeH.

3HAYUTENBHO CIIOKHEE YTWIIM3AIUs MM OYMCTKAa COPOCHBIX
Box nocne H- mnmu H—Na-katnonutHeix ¢punbtpoB. OTpaboTaHHbIH
pereHepalMoOHHBIA PacTBOP CEPHOM KHUCIIOTHI IOCIIE pereHepanuu 1
MepBble TOPIHMK OTMBIBOYHOM BOJIBI COJEpKAT 3HAYUTEIHHOE
koimuectBo  (100—140 wmmoms/m) CaSO, wu  cBOOOAHYIO
(Hem3pacxonoBaHHYI0 Ui obMeHa Ha Ca’’) cepHyI0 KHCIOTY.
CaSO, conepxuTcsi B KOJMMYECTBaX, B 2-4 pa3za IMPEeBBIMIAOIINX
npeaen HaceimeHus BoAsl mpu 20-25 °C. Ilpu TakoMm IpecHIeHIH
pacTBOp OuYeHb HecTa0WieH W CKJIOHeH K BbyaeneHutro CaSO, B
JPEHAKHBIX CUCTEMaX Ha CTEHKax TPyO, pe3epByapoB, GHILTPOB H
TJI., YTO TPHBOJAUT K YBEIMYCHUIO BPEMEHH OTMBIBKH U
nepepacxoay BOJBI.

Conepxariecs B OTpadOTAHHOM PAacTBOPE U HMPOMBIBOYHON
BOJIE  OCTaTKM  KHCJIOTBI  JIOJDKHBI ~ TPOMYCKaTbcs — 4Yepes
npenBKiIoueHHbld  H-katnonutHbll  Quinetp (s "romoxHoin"
perenepauun). [lpoiins dyepe3s ¢uiapTp, OTpabOTaHHBIA PAaCTBOP
TepseT KUCIIOTY, MPHOOpeTaeT HEUTPALHYIO PEaKIUIO U COACPIKUT
Gompime  kommuectBa  Ca’'+ Mg®'.  Tocme  pasGasieHus
TEXHUYECKOH BOJOH OO0 COACpX aHUs Ca®* < 20 mMonb/n 3TOT
pacTBOp MOKET OBITH COPOILEH Yepe3 CUCTEMY THIPO30JI0YIATCHUS
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Ha IIJJaMOBBIC  HAKONUTEIH  MPEANPHUITHS, B  TOPOJCKYIO
KaHAJTU3aIUIO WK B BOJHBIA OOBEKT.

OtpaboTaHHBIA PACTBOP KHUCIOTH TIOcie H-KaTHOHMTHBIX
¢unpTpoB II—III crymeneid, comepkammii OOIBIINE KOIMYECTBA
cBOGOHO#M KHCI0THl ¥ HemHOoro Ca®* + Mg?, momkeH momaBaThes
UIS  pereHepaniu QMIBTPOoB | cTymeHM WM TpenBKIFOYEHHBIX
(bunsTpPOB c "roogHON" percHepanueit (cmBOCHHBIE
MOCJICZI0BATEIIBHBIC PEreHEPAIUN ).

Hefitpanuzamust oTpaOOTaHHBIX pPAacTBOPOB  KUCJIOTBHI U
MPOMBIBOYHONH BOAB H-KaTHOHUTHBIX (UIBTPOB JOIMMYyCKAETCA
TOJIBKO TICPBBIMU MOPIUSAMH OTPabOTaHHOTO pacTBOpa IICIOYH
MOCJIe pereHepalii aHHOHUTHBIX (PHIIBTPOB NMPEUMYIIECTBEHHO [—
I crynenedt, HacwieHHbIXx Na,SiO;, Na,SO,4 NaCl, koTopsie He
MOTYT OBITh B JaIbHEHIIEM WCIIONB30BaHbL. lIpiMeHeHne s
HEUTpaIU3alliy CBEXKEH 1IEJI0YH IKOHOMUYECKH HE BBITOJIHO.

Kak mpaBwiio, Bce KUCIbIE BOJABI JODKHBI HEHTPAIN30BaTHCS
W3BECTKOBEIM ~ MOJIOKOM, MOJIOTOH  W3BECTBIO, MAarHE3WTOM,
JOTTYCKAeTCsl NPUMEHEHHE MOJIOTOrO0 MeJia WM J0JOMHTA.
B03MOXHO TNpUMEHEHHE IIaMa M3 OCBETIIMTENICH, COJEpIKaIIero
CaCOg3 (men, mpamop) + Mg(OH),. Illnam, comepkamiuii TOIBKO
A1(OH); umu Fe(OH)s, mist He#Tpanu3anuy HEMPHUrOJeH, TaK Kak
comu Fey(SO,4)s mmu Aly(SO,)3 caMu HMEIOT KHUCITYIO PEAKIIHIO.

OtpaboTaHHBIE pereHepaluoOHHbIE PacTBOPHI (IIEN0YH) |
OTMBEIBOYHBIE BOJIBI MTOCIIE PETeHEPANNN aHHOHUTHBIX (DUIBTPOB H3-
3a ux Oonpmoro oobema (15—20 mM3/M3 aHWMOHUTA) TOJKHBI OBITH
KCIIOJIb30BaHbl BHYTPH CaMO¥ BOOIOAMOTOBUTEIBLHON YCTAHOBKH.

HefiTpanu3zamus KUCIOTOW IIEIIOYHBIX COPOCHBIX BOJ| IMOCIIE
AHUOHUTHBIX (DHIBTPOB OOBIYHO HE MPEIyCMaTPUBACTCS, MOTOMY
YTO IIEJIOYHBIC BOBI HE OMACHBI JJIsi TPYOOMPOBOIOB, MAIOOMACHBIC
JUIS BOZBI BOJIOEMOB, a TJIABHOE — HMX OOBIYHO HE XBaTaeT IS
HEUTpaIu3aIy KHCIBIX COPOCHBIX BO H-KaTHOHUTHBIX QHIBTPOB.

W3 u3105KEHHOTO CIIEAYET, YTO CUCTEMA BOJIOMOATOTOBKH JIJIst
YMEHBIIIEHUSI cOpoca B KaHAIW3AlUI0O W BOJHBIE OOBEKTHI CBOUX
COpOCHBIX  BOJX  JOJDKHA  pacrojlaraTh — pPa3BUTOH  CEThIO
TPYOOIPOBOAOB WJIM JIydIlle CAMOTEYHBIX KAaHAJIOB M IOA3EMHBIX
COOpHBIX  pe3epByapoB JUISI  pa3[eNbHOM  TPaHCIOPTHUPOBKH,
MPUEMKH, XpaHCHUs, OTCTauBaHWs, OOpabOTKM W TOJauu Ha
BTOPUYHOE HCIIOJIb30BAHUE BCEX CTOYHBIX BOJ.
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OCOOCHHOCTH KaXIOW CHCTEMBl KaHAIW3aMH OOBEKTa
TEIUIOIHEPTETUKN ONPEACISIFOTCS KaK MPUHATON cxeMol 00paboTKu
U KaueCTBOM MCXOJIHOM BO/JIbI, TAK M MIPUHATON CXEMOU pereHepanuu
¥ BTOPUYHOTO HCITOJIb30BaHUS COPOCHBIX PACTBOPOB U CTOYHBIX BOJ.

B OOJBIIMHCTBE YCTaHOBOK XMMBOJIOTIOATOTOBKH,
(OYHKIIMOHUPYIOIIMX B  HACTOSAIIEe BpeMs HA  TEPPUTOPUHU
PecrryOnmku  bemapych, MCHOMB3YIOTCSI TEXHOJOTHYECKHE CXEMBI,
paspabortanneie B 60-70 rr. mpomwioro Beka. B pesymnbraTe
BO3HUKAaeT TpodjieMa ¢  HEWTpaiau3alued W  yTWIH3aluen
BBICOKOMHHEPAIM30BAHHBIX CTOYHBIX BOJl, OOpa30BABIINXCS B
mpolecce BOJOMOATOTOBKH. B HacTosiiee BpeMsi o0pazoBaBIIUeCs
BBICOKOMUHEPAIN30BaHHbIC CTOYHBIE BOJIBI, OOBEKTEHI
TEIUIORHEPTETUKNA COPACHIBAIOT, KaK MpaBUJIO, JHUOO B CHCTEMBI
KOMMYHAaJIbHOW KaHAIM3allii, 00 HEMOCPEICTBEHHO B BOJTHBIC
00beKThl. YacTh MpeanpusITuii OTBOAUT JaHHBIC CTOYHBIE BOJBI Ha
COOCTBEHHBIE IIJTAMOBBIE HAKOTTUTEIH.

3apyOexHBIH OTBIT MMOKA3BIBAET, YTO IS COKpAIIeHHs 00bEMa
CTOYHBIX BOJ HEOOXOAMMO TIOBTOPHOE WM IOCIEI0BATEIBHOE
WCTIONb30BAaHUE BOJBI B PAa3jMUYHBIX LHUKIAX, a OIS COKpAaLIeHHS
KOJMYECTBA 3arps3HSIONIMX BEMIECTB B CTOYHBIX BOAAX —
MIpUMEHEHNE PaIOHAIEHOTO COYETaHUs CYIIECTBYIOIINX
TEXHOJIOTHI 00pabOTKU BOIBI.

B Espomneiickom Coro3e yTBepkIEH psAg  JOKYMEHTOB
(CTIpaBOYHBIX PYKOBOJICTB), OMUCHIBAIONINX HAWIYYIIUE JOCTYITHBIC
METOJIbl JIJISi CHIDKEHUS MOCTYIUICHUS 3aTPA3HEHUH B OKPY’KaIOIIYIO
Cpelly M DEUICHUS OCHOBHBIX DKOJOTHMYECKHX IMPOOJIEM C Y4eTOM
CTPYKTYpBlL U XapakTepa MpOoU3BOACTBA. B yKa3aHHBIX JOKyMEHTax
paccMmarpuBaeTcs 0o0IIe KpUTEpHH, IPUMEHsSEMbIE K 3aTpaTaM Io
TEXHOJOTHSAM, WX JKOJOTHYECKOH J(PPEeKTUBHOCTH, BKIIOYAS
MIPEAIOIaraéMoe  BO3JCHCTBHE  HA  pa3iIM4YHBIE  DJIEMEHTHI
OKpy»Karomieil cpenpl. s ncnosiap3oBaHus B yCnoBusx PecryOimkn
Benapychr mepenoBrIX Hay4YHO-TEXHHYECKHX Pa3padOTOK B 00JacTH
XMMBOJIOTIOAATOTOBKH, aKTyaJbHBIM CTAaHOBUTCS BOIPOC 00 aHaim3e
CYIIECTBYIOLIMX METOJIOB, & TaKkkKe pa3paboTKa peKOMEHIAIMH MO
OYHCTKE ¥ YTHIM3ALWUU BBICOKOMHHEPAIN30BAaHHBIX CTOKOB C
Y4ETOM SKOHOMHYECKUX U SKOJIOTMYECKUX MTOKA3aTENEH.
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VK 504.064.4 / 502.77
Apon6aeB /I.M., HacumoB A.M., Apono6aes C./J.

CamapkaHjckuii F'ocygapcTBeHHbI1 YHUBEPCUTET MM.
A.HaBou

MHHOBAILIUHA B OBJIACTH
BUOCOPBIIMOHHBIX TEXHOJIOTUH

Tokazana 603MOIICHOCb u B8APUAHNbL UCNIONb30BAHUS
MASHUMOYNPABIAEMO20 COPOEHMA HA OCHOBE KIACMOUHbIX CHMEHOK
NUBOBAPEHHBIX OPOACIHCEN U HAHOCTNPYKIMYPUPOBAHHO20 MACHEMUMA
68 OUOCOPOYUOHHBIX MEXHOA02UAX Ol peMeouayuy CMmMoOYHbIX U
NOBEPXHOCTHBIX B00.

BuocopOrronHbie TEXHOJIOTHH, MpEoNararoIme
HCIIOJIB30BaHUE JXUBBIX WK MCPTBBIX MUKPOOPTaHU3MOB PAa3JIMIHBLIX
TaKCOHOMUUYCCKUX TIPYIIII, HAXOAAT BCC 6OJ'II)HI€C IMPUMCHCHUC JIA
OYHCTKH CTOYHBIX, MOBEPXHOCTHBIX M MUTHEBBIX BOJ[ OT TSHKEIBIX
MCTAJIJIOB, PaJUOHYKIIMI0B, OPTAaHUYCCKUX U MPOYHX IMOJUIFOTAHTOB
[1,2]. B To e BpemMs KOMMEpLHATU3AIHIO OHOCOPOIIMOHHBIX
TEXHOJIOTHI CACPKUBAIOT TPOOIEMbl TEXHHUYECKOTO XapakTepa,
CBSI3aHHBIC C OKCIUTyaTalied W pereHepanueldl  HATHBHOTO
OouocopOenTa. YacTuuHo 3Ta mpodiieMa peraeTess MMMOOUIH3auei
OroMacchl Ha TBEPJOM HHEPTHOM HOCHUTENE, HAlpUMep Ha Yyrie,
[EOJIUTaX, BEPMUKYJIUTE MU BKIIIOUCHHEM HMX B aJbTUHATHBIN Telb
[3]. B orom ciaydae CTAaHOBUTCS BO3MOXKHBEIM IPUMEHEHHUE
JMHAMUYECKOT0  Tpoliecca  copOIMH, Tak  Ha3bIBaeMoro,
«KOJIOHOYHOTO BapuaHTay. OIHAKO, PU 3TOM CYIIECTBEHHO MajacT
COpOITMOHHAs EMKOCTh OMOCOPOCHTA IO CPABHEHHIO CO CTATHICCKOU
ouocop6imeit. Kpome 3TOro coxpaHsroTcs mpodieMbl pereHepariu
OnocopOeHTa 1 ero 3aMeHbI IPH MOJTHOM BBIPAOOTKE.

Hacrosimmee wuccienoBanue cTaBUT 1epen co0oi  IEenbio
pa3paboTKy «yMHOTO» COpPOITMOHHOTO MaTepwalia, 00JIagaroniero
MArHUTHBIMH CBOMCTBAMH, MEHSIOIIUMUCS B 3aBUCHMOCTH OT
HAMPSHKEHHOCTH MarHUTHOTO TIOJISL.

O1oT 3h¢deKT IOCTHraeTcs TEM, UYTO OCYIIECTBIISCTCS
COBMECTHAs MMMOOMIH3aNus OGHOMacchl Apoxcked Saccharomyces
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cerevisiae u Hanowactun (HY) cunreTmyeckoro marnerura B Ca-
IBIMHATHBIA Telb. Torma, mpu COXpaHEHWH JOCTOMHCTB TBEPABIX
ANBTUHATHBIX OMOCOPOEHTOB, BHOBH CHHTE3HPYEMBI CMapT-COpPOCHT
CTAaHOBUTCS MAarHUTO-YIPABISEMBIM, YTO JOJDKHO OOJIETYHUTH €ro
TEXHOJIOTHYECKOE TIPUMEHEHHE.

Hdns  »3TOro  monmyyanmd ~— MarHeTHUT, 10  TEXHOJIOTHH,
MpexycMaTpPUBAIOIIed CHHTE3 OJHOPOIHBIX MarHUTHBIX YaCTHI[ IO
peakiuu, npeaokeHHou eme B 1938 r. Dnmmopom.

2Fe*® + Fe™? + 8NH,OH = Fe;0,)+ 8NH," + 4H,0

OCHOBHBIMM ~ XapaKTEPUCTHUKAMH,  KOTOPBIMH  JIOJIKHEI
o0nazaTh HAHOYACTHIBI MATHETHUTA — ATO

@ OTCYTCTBHE OCTATOYHOW HAMarHMYECHHOCTH;

@ 0JIHOPOJHOCTD MO JIMCTIEPCHOCTH ;

@ BHICOKHE 3HAYCHUSI MATHUTHON BOCTIPUMMYHBOCTH.

Hamun Oputn mccienoBaHbl BOZMOXKHBIE (DaKTOPBI, BIMSIOIINE
Ha oOpazoBanne HUY marnerura: - MOJIbHOE COOTHOIICHHE COJICH
KeJe3a; IpUpojia U KOHICHTPAIUsl OCHOBaHUS;, YCIOBUS CHHTE3a —
TeMIlepaTypa U HHTEHCHUBHOCTB TIepeMelBanus [4].

Iloxa3ano:

1. 3aBHCHMOCTh MarHUTHOW BOCIIPUMMYHBOCTH OT MOJIBHOTO
COOTHOILICHMSI COJIeH JKeJe3a HOCHT AIKCTpPEMallbHBI XapakTep ¢
SBHO BBIP@KCHHBIM MAaKCUMyMOM IIpM 3HAUY€HHWH MOJIEHOTO
coornomenuss Fe(Il) wu  Fe(ll), paBmom 2,5 - 2751
(crexuomeTpudeckd  JIOJDKHO  Obuto  ObITh  2:1)  MonbHoe
cootHomenue coseit xenesa (111) k (II) BappupoBanu B uHTEpBae OT
1 no 4. bpamu xene3o (II) B Bume xmopuaa u cynbdara. Ilpu
ucnonb3oBanun  FeCl, mnomyuensl 0Gojiee BbICOKHE TOKa3aTeNn
MarHUTHOH BOCIIPUMMYHMBOCTH.

2. Ilpu ncnonb3oBanuu Takux ocHoanuii, kak KOH, NaOH u
NH,OH nmpenmourenue cieayer oTmaBaTh Oojiee  cilaboMy
JJIEKTPOJIUTY. YCTAHOBJIEHO, YTO MAarHUTHas BOCIPHHMYHBOCTDH
HaHOYaCTHUI] MarHeTuTa yowiBaeT B paay: NHy > Na™ > K* | r.e. uem
CHJIbHEE DJICKTPOJIMT, BHIOPAHHBIN Ul OCAXKICHUS MarHeTHUTa, TeM
MEHBIIIe MarHUTHAsI BOCIIPUMMYHBOCTD.

3. C yBenuueHWeM TeMIepaTypbl pPacTeT CKOPOCTb
0o0pa3oBaHMs MarHeTWTa, a €ro MaKCHUMAaJbHBIH BBIXOJ MOXKHO
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nonyunuts B uHTepBane temmeparyp 30 — 40°C. Ilpu Temmeparype
40°C BpeMsi CUHTE3a COCTaBJISICT MEHEE 2 MUH.

4. Ilpu yBemWMYEHWH dYHCIa OOOPOTOB MEIIAIKH pa3Mep
norydaeMbix HU MaraeTuTa yMeHbIIaeTCs, TOCTUTAsl ONTHMATBHBIX
pa3mepos mipu 1000 06/MuH.

5. Ilpm yBenWMYEHHHM KOHILICHTpAaLMU COJIEH JKele3a B
PEeakInoOHHOM cpene HaOMogaeTCs YBEeIMUeHHEe CpeIHEro JuaMeTpa
YaCTHII.

Ha ocHoBaHMM 3KCTIEpUMEHTa ONITUMU3UPOBAHBI YCIOBHS
MOJTyYeHHs] HAHOYACTHUI] CHHTETHYECKOTO MarHeTUTA!

- KOHIIEHTpaIus coieit xenesa 0,5 macc.%;

- MOJIbHOE cooTHOIeHue conelt xxenesa (1) u (II) 2,5 - 2.75:1;

- konnenrpamus NH,OH — 8 macc % ;

- t=40°C.

[lonmy4yeHHble TO 3TOH pelenType HaHOYACTHIBI MarHeTHTa
“Menu cpeHuil pazmep nopsaaka 10 — 20 Hm.

CuHTEe3WpOBaHHBIE HAHOYACTHIIBI MarHeTHUTa OBUIM HaMU
WCIIOJIb30BaHbl ISl  CO3JIaHUS OMOCOPOIIMOHHBIX MaTepHUalioB,
MpeJHa3HaYCHHBIX Il peMEIUAIii CTOYHBIX BOJT

Panee mnpoBeneHHBIE HAaMU WCCIENOBAHUSA aJICOPOIIMOHHO-
AHAIMTUYECKUX CBOWCTB HATHUBHBIX KJIETOYHBIX CTEHOK JIPOXOKEH
Saccharomyces cerevisiae nmokasanu ux mpueMiIeMbie COPOIIMOHHBIC
XapaKTEPUCTUKH, TTO3BOJISIONINE UX HCIIOIB30BaTh B KAYECTBE CHIPHS
JUTS TIOJTyYeHUs JIeeBoro ornocopoenta. [loaToMy /i nmpugaHus UM
MarHUTHBIX CBOMCTB MOCTYIAIN CIEAYIOIUM o0pa3om [S]:

K cmecu 1,0 v momyduernHoro marfetura u 0,8 T anpruHara
nobasinsun npu nepeMernBarnu 20 M 0,25M docdarnoro Oydepa
¢ pH 6,86 u BBOMIM B cMech 800 MT KIETOYHBIX CTCHOK JPOAOKEH.
Iocne 15 MUHYTHOTO MHTEHCHBHOTO TIEPEMEIIMBAHUS MOTYICHHYIO
CYCHEH3HI0 NPOJABIMBAIN € MoMomiplo mmnpuna B 0,2M pacTtBop
xjopuctoro  Kanpuus. llomydeHHble — anbrHHATHBIE — TPaHYJIBI
muametrpoM 1-1,5 MM ¢ HIMMOOHMIM30BaHHON OMOMAaccOi APOMNOKEH
OCTaBISUIM B pacTBope Ha 30 MUHYT AJs 3aTBepAeBaHusl. ['paHyibl
OTMBIBAJIH, YIECPKUBasi UX HA JTHE COCYyJa C IMOMOILBIO TOCTOSIHHOTO
MAarHuTa.

Ha pucyske 1 npuBoautcs GoTo MOIy4eHHOT0 OHOCOpOSHTa
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Onenky COpOLIMOHHOMN
CHOCOOHOCTH MarHUTHOTO
OmocopOeHTa TI0 OTHOIICHHUIO K
HOHAM  TSDKENBIX  METaJUIOB
(Pb+2, Cd*?, cu® )JupoBoaMIH
METOZIOM PaBHOBECHBIX
KOHIeHTpanuid. Jlng 3Toro k
100 My MOIENIBHOTO pacTBOpa
HOHA TSDKEJOr0 MeTaia ¢
HM3BECTHOM KOHIEeHTparuei (5-
100 wmr/m) pmoGapmsim 1 T

MarHUTHOTO OourocopOeHTa,

BCTPSIXMBAJIU CONEPKHMOE Ha

FOPU30HTAJIBHOM IIEHKEpEe C Puc.1- MarautoynpasiseMslit
gacroroiir 150 o0/mMuH B OrocopOeHT. a) ydepoicuganue
Teyenue 3 Yacos. copbenma  NOCMOAHHbIM MASHUMOM

CopOIMOHHYI0 €MKOCTh MarHUTHOTO OMOCOpOEHTa HaXOIWIH
10 Pa3sHOCTHU KOHIIeHTpaHI/II‘/'I HOHOB TAXKEIOIo METalyla B HICXOJHOM
W KOHEYHOM pacTBOpax € Y4eToM oObeMa pacTBOpa M MacChl
OunocopOenra. V3MepeHWss KOHLEHTpalMid yKa3aHHBIX HOHOB
OPOBOAWJIM € HCIOJIb30BaHHEM aTOMHO-a0COPOIIMOHHOTO
cnekrpodoromerpa «CaTypH-1».

[IpeaBapuTEeIbHBIME HCCIEIOBAaHUAMH OBUIO YCTaHOBJICHO,
9YTO MaKCHMallbHash COpOIMOHHAs €MKOCTh MOJyYEHHOTo «Smart»
MaTepuaia B CTaTHUYECKOM pEXHME COpOLIMHM, pacCUMTaHHAs U3
ypaBuenus JIenrmiopa, cocrasiser: Cu — 25, 60 mr/r ; Cd — 34,48
Mmr/t; Pb — 125 mr/r; U —183,3 mr/r; denon — 18,9 mr/r.

[punanabie GHOCOPOSHTY MAarHUTHBIE CBOWCTBA, MO3BOJISIOT
0oJiee TEXHOJIOTUYHYIO €r0o 3KCIUTyaTalluio MPU KOHICHTPUPOBAHHUU
W W3BJICYCHHWU IMOJUIIOTAHTOB M3 PACTBOPOB, TaK KaK IO3BOJISIOT
OCYIIECTBIISTH COPOLMIO B CTAaTHYECKOM peXHME (Halpumep, B
OOJIBIIION €MKOCTH) M OOJIEr4aloT €ro pereHepaluo U yjnaleHue u3
peaxTopa 1ociie ero BEIpadOTKHU (KaK [MOKa3aHo PHUCYHKE 2).

[IpumeHeHne  MarHuTOympasisieMoro  OuocopbeHTa B
KOJIOHOYHOM BapuaHTe COPOIMH TaKKe HMEET PsJi WHKEHEpPHO-
TEXHUYECKUX HpeuMyInecTB. Tak, HampuMep, OHOCOPOEHT MOXKET
HAaXOJMThCI B KOMIIAKTHOM COCTOSHHMM B BHUIC (uibTpa B
MarHMTHOM I10JIe coleHouaa (puc.3).
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pacTsop

KaTylka
/  conenownga
/

/

MarHUTHBIR
BMOCOPBLMOHHBIN
uneTp

Puc. 2 - Cxema ocymecteienus  Puc.3 - KoJIOHOYHBIN BapHaHT
0MOCOPOIMH B CTATHYECKOM NPHUMCHECHHUS MarHUTOYIIPABIIEMOTO
pexumMe 6uocopbeHTa

IIpu ero «amnuBaHUN» WM HEOOXOAWMOCTH 3aMEHBI, TOK
COJICHOUJA OTKJIIOYACTCS M TMPOUCXOJIUT BCTPSXUBAHHE (PUIBTPA-
OuocopOeHTa. YJaeTcs MPOU3BOAMTE C  HUM  pa3jiMuHbIC
npodunakTHaeckue mepornpustua. [Ipu momade Toka Ha OOMOTKY
COJICHOMJA, MarHUTHBIE YaCTUIBI OMOCOPOEHTa BHOBH (DOPMHUPYIOT
(buIbTp, Yepe3 KOTOPhIN OYAET MPOXOAUTh OUHUIIIAEMast JKUIKOCTb.

B rtabmmme 1 mpencraBieHbl pe3yNbTaThl J1a0OpaTOPHBIX
WCIIBITAHUH TEXHOJOTHH OMOCOPOIIMOHHOW OYMCTKH CTOYHBIX BOJ C
KCIIOJIb30BAaHUEM JMHAMUYECKOIO pexXMMa (KOJOHOYHBIA BapHaHT).
Pasmeper OuodunbTpa, CHOPMHUPOBAHHOIO B MATHHTHOM IIOJIE
coneHounpa: 1,5 x 5,0 cMm; ckopocTs QuibTpanuu 1,5 MiI/MUH.

Tabnuna 1
CopOuus TSHKEIBIX METAIOB M3 MHOTOKOMITOHEHTHBIX PACTBOPOB
DJIEMEHTEI Cu Cd Pb Zn Mn Fe Co Ni
Hexomsas 116 |84 |188|145 |38 |66 |48 |95
KOHHeHTpaIH/ISI, MF/ I
Konuenrpanus
pactBopa mocie 2,2 0,04 (0,18 | 0,14 | 0,36 | 0,40 | 0,33 | 1,47
00pabOTKH, M/
Cremens 81,0 [ 995 | 991 | 99,0 | 905 | 939 | 931 | 845
u3BJeueHus, %
IAK s mareesoit 196 | 991 |01 |50 |01 |03 |10 |002
BOJIE, MI/II
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Takum o0pa3oM, HaMH NPOJEMOHCTPHUPOBAaHA BO3MOXKHOCTH
peaNM3alyy NPUHIUNNAIBHO HOBOTO PEIIEHUs AJS OCYLIECTBICHUS
OMOCOPOIIMOHHBIX ~ TIPOIECCOB €  IENBI0  KOHIICHTPHUPOBAHMUS,
pa3ieneHuss U M3BICUYCHHS TSDKEIBIX METAJUIOB, PAJAUOHYKIHIOB,
TOKCHHOB B :

- THAPOMETAITYPTHYECKOW, TOPHO-MOOBIBAIOMIE M TOPHO-
nepepabaThIBarOMIe TPOMBIIIUIEHHOCTSAX UIsI M3BJICUCHHS [IBETHBHIX,
JParolieHHBIX U COMYyTCTBYIOUINX UM METAIJIOB,;

- Ha TIPEANPUATHSIX AAEPHOTO LUK,

- IPUPOJOOXPAHHBIX MEPONPUITHSIX;

- AHAIUTUYECKOM XHMHUHM Uil INPEJKOHUEHTPUPOBAHUSA
9KOTOKCHKAHTOB U UX IMOCIEAYIOLIEro onpeneiaeHus Ha ypoHe ITJJK
U HUXKE.

CoznmaHbl TPEANOCHUIKN UL Peanu3aliil  OMOCOPOIIMOHHBIX
TEXHOJIOTHH, CIIOCOOHBIX 3aMEHHUTh IIEJIbIA UK TPOM3BOJICTBA,
WCTIONB3YIOMIMKA  AOPOTOCTOSAIIME  COPOCGHTHl  MPUPOAHOTO |
CUHTETUYECKOr0  MNPOUCXOXKACHHS B  Pa3IMYHBIX  OTpacisax
MMPOMBIIJICHHOCTH.

bubnmorpadudecknii Ciucok
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VJIK 621.311

besbckas I'.B., 3es1enyxo E.B.

Benopycckuii HAUMOHAJIBHBIN TeXHUYECKUIl YHUBEpPCHUTET, I.
Munck

UCII0/JIb30BAHUE BUOI'A30BBIX
TEXHOJIOTUM A1 CHUXKEHU S
BO3JIENCTBUA HA ATMOC®EPHBIY BO31YX

Ilposeden ananuz npumenenus OUO2A306bIX MEXHOAOUL O
CHUDICeHUs. 6o30elicmeuss Ha ammocpepuviti 8030yx. Coiwcueanue
buoeaza CcywecmeeHHo CHudcaem GulOpocvl OKCudd yenepooa,
OKCUO08 azoma, OUOKCUOA cepbl U MEEPObIX 3ACPAZHAIOUUX
BeWeCms 8 CPAGHEHUL C OpYUMU BUOAMU MONIUBA.

CoBpeMeHHOE MIOOANTBLHOE TOTEIJICHHE KIMMara - 9TO
MpollecC B BHICIIEH creneHn MHorodakTopHbIi. CyliecTBeHHOE
BJIMAHUE Ha YCKOPCHHE IOTCIICHUSA MOTYT OKa3bIBaTb HCKOTOPBLIC
TEXHOJIOI'MH, TNPUMCHACMBIC B HACTOAIIEC BpEMA B MHUPOBOM
CEITbCKOM XO03sHCTBE.

N3BecTHO, YTO M3  OTKPBITO  CKIAJAMPYEMBIX  OKOJIO
IMPOU3BOJACTBEHHBIX HOMeIHeHI/Iﬁ OpraHnvycCKux O0TXO0A0B
JKHUBOTHOBOJICTBA B aTMOC(EPHBIH BO3AYyX BBIICISAIOTCS TaKHe
BEIIECTBA, KAaK METaH, aMMHaK, CEPOBOJIOPO, KapOOHHUIOBbIC
COCJIMHCHHMSI, aMHHBI, MEPKAITaH, 3aKKCh a30Ta, ()ypakHas IbLIb,
HEKOTOpble npyrue coenuHenus. [lo pacdyeram, okono 18 TeICSY
toHH ammuaka (0,15% ot obbema oOpa3yeMoro HaBo3a) €XKEroJIHO
BBIACIIICTCA M3 OTKPBITBIX HABO3OXPAHWIIMII, PAaCIIOJIOXKCHHBIX
BOJIM3H KHBOTHOBOJUYECKHUX KOMIUIekcoB PecryOnuku benapycs [1].
ConepkaHue OpraHMYECKUX BEIIECTB B BO3JyXe Ha TEPPUTOPUHU
depm cocrasisier g0 50 Mr/mM’, Ha paccTosHEE 1 KM — 10 18,6 Mr/m’.
B 3amaxe, pacmpocTtpanseMoM OT ¢epM, COIEpKaTcsi BpEIHBIC
BEIIECTBa, CIOCOOCTBYIOIIUE MIPOLECCy MPEeBpaIeHNs] TeMOorIo0nHa
KpOBH B TeMaTHH, a TaKXe BCIIECTBA, BBI3BIBAIONINEC OTEK
HOCOTJIOTKH, CTPECCOBBIE COCTOSHHS JIFOJICH ¥ Jpyrue BpEIHBIC
MPOSIBIICHMS. 3amax MOXKET pacIpOCTPAHATHCS Ha pacCTOSHUE 110 5-7
kM. H3BecTHO, 4YTO ™3 HaB03a MOTYT pacCceUBaThCsi W

25



pacmpoCTpaHsIThCS C BO3AYIIHBIMHA MacCaMH OTPOMHBIE KOJIMYECTBa
MHUKPOOPTaHM3MOB Pa3HBIX BHIOB, B TOM YHCJE NaTOT€HHBIX IS
yenoBeka. KpoMe BBINIEONHCaHHOTO HETATHBHOTO BO3JEHCTBHSA Ha
3I0pOBBE IFOJIEH, HEKOTOPHIE BBIJAEIIEMbIE BEIIECTBA WMEIOT SIPKO
BBIpQKEHHBIN TapHUKOBBIA d>(dekT. Tak, mMHOTHE aBTOpHI [2,3]
YKa3bIBaIOT, YTO MApHUKOBBIN ekt meTaHa B 21 pa3 BeIlIe, 9eM y
YTIEKUCIIOTO Ta3a.

B Hacrosmee Bpems IIMPOKO NPUMEHAIOT OHOTa30BbBIE
TEXHOJIOTHH, KOTOpHIE COCTOSIT B  COpakMBaHHM  JTIOOBIX
OpraHWYeCKUX CyOCTpaToB B  CHEIHATbHOM  O0OpYIOBAaHUHU
(peakropax) mpu aHa’poOHBIX yciIoBUAX. COpakuBaHUE ChHIPbS
MPOUCXOIUT B TPH dTara.

Ha mepBoM srtame (ruaponn3) Ha OpPraHUYecKOe BEIECTBO
BO3JIEHCTBYIOT (DepMEHTBI MUKPOOPTaHM3MOB, TaKHe KaK aMmuiasa,
npoTeaza U Jumaza. AdpoOHbIe OakTepuu ¢ MOMOIIBIO (pepMEeHTOB
npeoOpa3yloT BBICOKOMOJIEKYIISIPHBIE OpraHW4ecKue CyOCTaHINH
(Oenku, yTIEBOABI, JXUPBI, IEIDIFOJIIO3Y) B HHU3KOMOJICKYISIPHBIC
COCAMHEHHS, TAKUEe KaK MOHOCAXapH/bl, aMUHOKHCIOTHl U >KUPHBIC
KHCJIOTHI.

Ha BropoM »sTame (ammmoreHe3) KHCIOTONPOAYIHPYOIINE
0aKTepuu OCYIIECTBIAIOT JaIbHEHIIee pa3iokeHne opranuku. [lpu
3TOM B COpa)KUBaeMOW Cpe/ie MOSBIISIOTCS MEPBUYHBIC MPOTYKTHI
OpO’keHUs — TIIABHBIM OOpa30M JKHUPHBIE KHCIOTBI C KOPOTKOU
Henbio (kapOoHOBBIE KHUCIOTHI - ykcycHas kuciora (CH3;COOH),
mypassuHas kuciaora (HCOOH), macnsnas xucnora (C3H;COOH),
npormonoBasi  kuciora (CH3;CH,COOH)), HHM3KOMOJEKYJISIPHBIC
cnuptel, Takue kak odtaHon (C,HsOH), m ra3p, Takume kKak
yriekucieii a3 (CO,), Bogopon (Hz), cepoBomopon (H,S) m ammuax
(NH3). 3atem OakTepuu YKCYCHOM KHCJIOTBI M3 OpPraHHYECKHX
KHCJIOT MPOU3BOIAT MCXOIHBIE BellecTBa JIsi 00pa3oBaHMs METaHa,
a UMEHHO: YKCYCHYIO KHCIIOTYy, YIJICKHCIBIA ra3 U BOJOPOA. OTH
OpraHWYECKHE BEIIECTBA SBISIOTCS HWCTOYHUKOM THTaHUS JUIS
MeTaHoOpasylomux OakTepuil, KOTOpble Ha TPEeThEeM JTale
(MeTaHOTeHe3) NPEBpAILAIOT OPraHMYECKHe KHCIOTHl B OHOras.
VYkcycHasl KUCIIOTa pasjaraeTcsi Ha MeTaH, YIJIIEKHCIBIA ra3 U BOIy
(CH;COOH — CH,4 + CO, + 2H,0). Kpome Toro, u3 yriaeKucioro
raza CO, wu Bomopoma H, oOpasyercs B JmanbHEHIIEM
JIOTIOJTHUTENIbHOE KoNndecTBO Metana u Bozbl (CO, + 4H, — CH, +
2H,0). DOtu peakuud NOPOTEKAIOT OJHOBPEMEHHO, MPHYEM
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MeTaHoOpasylomye OakTepul TNPEIBSBISIOT K YCIOBHSIM CBOETO
CYIIECTBOBAHUsI 3HAUMTENIBLHO Oojee MKECTKHEe TpeOOBaHUS, 4YeM
KkucinoTooOpasyromue. OHH HYXIAIOTCS B a0CONIOTHO aHAdPOOHOM
cpene W  TpebytoT Ooylee  ATUTENBHOTO  BpPEMEHH  JUIA
BOCTIPOM3BOJCTBAa.  PaszlokeHWe  OpraHMKM Ha  OTACJbHBIC
KOMITOHEHTBI U IpeoOpa3oBaHMEe B METaH NMPOHCXOMUT TOJBKO BO
BIQXHOW cpexe, T. K. OakTepuu MOTyT IepepadaThIBaTh TOJIBKO
pacTBOPEHHBIE B BOJIE BEIIECTBA.

2,5 160

140,295

2,0441 2,0544 2 0125 140 128,014
z 120
1,3 1o 79,35
80
1 0,545 I
0.5 . 40
. 0,1467 0,1467 20 1.8 297065 groe
0 | 0 —
Konudectso soibpocos CO, T/rog Konuuectso ebibpacos NOx, T/rog
uMasyT = [pHPoAHbIA a3 -
Buoras u Topd = MasyT u MpupogHei ras = Buoras
m Bypblid yrone u [lpesecuHa uTopd mBypoii yrone W JpeseckHa

1,729 14,29 13,87

0,82155 8
0,8
i - 6
0.6 0,5354 .
0,4
o . 0,1272 5 1,775
’ 0,0259
: - . o 0 [
Konuyecteo BbiSpocos 502, T/roj KoAM4ecTBo TEEPABIX 3arpPASHAILMX BEWECTE, T/T04
W MasyT ® MpupogHbii ras = Buoras mMasyT = MpupoaHbi ras = Buoras
wTopd ® Bypewt yrone M [pesecuHa mTopd mBypeiit yrone  m flpesecuHa

Puc. 1 — Pe3ysnbTathl pacuera BHIOPOCOB 3arpS3HSIONINX BEIIECTB
TIPH CXKUTAHUY Pa3IMYHBIX BHJIOB TOTLTNBA

B  Pecnybnuke bemapych B Hacrosiiee — BpeMms
(GyHKIMOHUPYIOT 13  OMOra3oBBIX 3aBOJIOB, pabOTAIONINX Ha
OpPraHMYeCKUX OTXOJaX JKMBOTHOBOJICTBA ¥ KOMMYHAJILHOTO
xo3sucTBa [4].
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B paGote mpoBemeH pacueT BHIOPOCOB OKCHAA YIIIEpOAa,
OKCHJIOB a30Ta, TUOKCUJA CEPhI U TBEPJIbIX 3arpsI3HAIONIUX BEIICCTB
TIPU COKUTAHUH PA3IUIHBIX BUIOB TOIUIMBA, B CPAaBHCHUU C METAaHOM
(6brnorazom). [lomyueHHBIE pe3yNbTATHI MIPEICTABICHBI HA PUCYHKE 1.

AHanmM3 pe3ylbTaTOB pacuyeTa IIOKa3bIBAaeT, 4TO BBIOPOCHI
OKCH/Ia YTIepoJa M OKCHIOB a30Ta NpH CKWTaHWH Omorasa
MUHUMAIIbHBI B CPAaBHEHHH C APEBECHHOU, OypBIM yriieM, TOphom,
Ma3yTOM U IPUPOTHBIM Ta30M. BEIOPOCKH! TMOKCHIA CEPBI M TBEPABIX
3arpsI3HSIIONINX  BEIIECTB IPAKTUYECKH OTCYTCTBYIOT. Takum
obpazoM, HCHOIB30BaHME OuWoraza B  KadyecTBE  TOIUIHMBA
CYLICCTBEHHO CHUXAET 3arps3HEHUE aTMoc(epbl B CpPaBHEHUH C
prrI/IMI/I BUJaMHU TOILJIMBA.

MeTaH ¥ YIJIEKHCIBIA Ta3, OCHOBHBIE KOMIIOHEHTHI OMorasa,
SIBJISIIOTCS 3arpsI3HUTEISIMHI u MTaPHUKOBEIMH raszamMmu.
Hcnonp3oBanue Owmoraza B KadecTBE TOIUIMBA  HMCKJIIOYACT
BBICBOOOKJICHHE MeTaHa B aTMoc(epHbIH BO3ayx. Beiaenstomnuiics
YTIEKUCIBI Ta3 HaXOAUTCA B IPelNeilax CBOEr0 E€CTECTBEHHOTO
KpyroBOpoOTa.

TakuM 00pa3oM, HUCMOIB30BAHUE OMOTa30BBIX TEXHOJIOTUN
MO3BOJISIET 3HAYMTENILHO CHU3UTH BO3JIEHCTBHE Ha aTMOCQEpPHBIH
BO3/IyX M YMEHBIITUTH MAPHUKOBBIHN 3 PeKT.
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bessseB A.M., besisikos B.B., bepecnes I1.0.,
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Huxeropoackuii rocysapCTBeHHbIN TEXHUYeCKUM
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PASPABOTKA ABTOHOMHOI'O MOBHJIBHOTI'O
POBOTOTEXHUYECKOI'O KOMIIJIEKCA AJ14
MOHHMTOPHUHTA OKPY>KAIOIIEHN CPE/bI
3KO0JIOTUYECKOM BE3ONTACHOCTH

NMPUBPEXXHBIX PANOHOB
B cmamoe onucwvieaemcs A6MOHOMHbLIU MOOUNBLHBIU
pobOmomexHuYecKul KOMNeKc (AMPK) MOHUMOpUHEA

NPUOPENCHOU  30HbL U NPOSCHO3UPOBAHUS MOPCKUX NPUPOOHBIX
kamacmpogh paspabomannwviii 6 Huswcecopoockom eocydapcmeennom
mexHuyeckom ynusepcumeme um. P.E. Anexceesa

IIpobnema mpoBeneHUsT OOCICIOBAHUIA CJIEOB IyHAMH
CBsI3aHa C OOBEKTUBHBIMH TPYTHOCTSIMH TIOCEIEHUS MECT OSICTBUS.
Jis moHuMaHus (U3MKK IyHAMH U Pa3pabOTKH METOJOB
CHIDKCHHs yiiepba OT I[yHaMH KpailHe Ba)KHO UMETh HaJIe)KHBIC
JaHHBIE O XapaKTepHCTUKaxX IyHamu Ha Oepery. OOciienoBaHUs
MPOBOASTCS IyTeM OIpoca HaceleHHs, a TakkKe H3MEPeHHS
BUJUMBIX CJICJIOB I[yHaMu (BBICOTBI HakKaTa W BOJIHBI, BpeMs
MPUX0J1a, KOJUYECTBO BOJIH, MOJSAPHOCTH BOyH). [lomydaembie B
OKCIEAMIIMYA JIaHHBIC SBISIOTCS OCCIEHHBIMH, M OHHU SIBJISIOTCS
OCHOBHBIM  HMCTOYHHKOM I  TOCHICAYIOUUX JEHCTBHH IO
COBEPIIICHCTBOBAHUIO METO/IOB IPEICKa3aHuUs I[yHaAMH.
OOcneoBaHUsl  MOTYT TPOBOAMUTHCA IO  pe3yJbTaTtaM
KOCMHYECKHX CHHMKOB, HHCTPYMCHTAJbHBIX 3aliceil IIyHaMH B
MopTax, a TAK)KE C MPUMEHEHHUEM POOOTH3UPOBAHHBIX KOMIUICKCOB,
Kpome Toro cymecTByrT mpoOJIeMbl HEAOCTYITHOCTH MHOTHX
YYaCTKOB MOOEPEXbS U ONMACHOCTH JUIS KM3HU W3-32 HAJMYUS MHH,
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HE YKa3aHHBIX Ha KapTax, paAuOaKTHUBHOTO 3apa)KCHUE MECTHOCTH,
CEHCMUYECKOM  OIACHOCTH, MAISPUNHOM, DBIHIEMUYECKOH H
30010orndYeckoi omacHocTu. [loaTomMy mcmoONbp30BaHNE aBTOHOMHBIX
poboToTexHnIeCKIX MOOMITBHBIX KoMIiekcoB (AMPK) akTyanbHo.

Metoauka  NpOBENEHHMsS  KOMIUIEKCHBIX  HCCIIEOBaHUMN
OTIaCHOCTEH KOHKPETHOHW MIeTh()OBOH 30HBI C HCIIOJIL30BaHUEM
AMPK mpencrasiena Ha pucyHke 1.

PesynbTar:
MporHos,
oLeHKa
$
OnepaTveHele
AaHHele _
AHANUTUYeCKUA
EHT,
CucTematunsuposaHHas, HeHTp
CTPYKTYpUpOBaHHas
6asza 3HaHUI
HOanHele,
ﬂ'aHthe‘ Nony4YeHHele B ¥00e SKCI-IepTHa;|
et/ wnenoro /5 | cucTema
A MOOENHPOBaHKA
MCXOAHbIe p‘aHHbIe. CynepKomnmeepHaﬁ

BbIMUCNTENDbHAA

nabopatopna
[akHele co JAETTTSES ) JlakHoio, FIELTTSER )
reorhHI4eckoi PocTHapoleTa ruaporpadmyeckoi
CMYTHUKOE Criywbel PAH P Bl

HaHHble U3 Pa3nUYHBIX UCTOMHNKOB, B TOM Yucne WeTopuueckue
nelpeca e CEOaOAHDM unn nnaTHomM AocTyne AaHHble

Puc. 1 - Cxema nOTOKOB JaHHBIX IPH MPOBEACHUN KOMIUIEKCHBIX
WCCIIEIOBAaHNH ONACHOCTEH KOHKPETHOH MIeNb(OBOM 30HBI
¢ ucrionp3zoBanneM AMPK.

IIpu paspaborke AMPK HyXHO yuuTBIBaTh pembed
MoOepPexKbs, PACUWICHEHHOCTh 3aJIMBaMH, OYXTaMH, BHJbI TPYHTOBBIX
OCHOBaHUIl (TecuaHble, IIeCYaHO-KaMEHNCThIE, I'aJeYHO-TPaBUITHbIE,
WINCTBIE U CKATUCTHIE).

B apkruueckux pailoHax HEOOXOAMMO YYMTBHIBaTh TaKXKe
COCTOSIHHE MEp3JIOCTH cllararoiux 6epera Nopoj U UX IbLIEBaTOCTb,
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MAaCCHBHOCTh JIENSHBIX BKJIIOUEHHH, OOLIME JICAOBBIC SIBJICHUS U
JMHAMUKY JIbIUCTHIX OEperos.

[Hosromy cozmanme AMPK s moHuTOpMHTa TpHUOpe)HON
30HBI, 0a3WPYIOMIMIICA Ha JOOCHAIEHUH CYIIECTBYIOIIUX CEPUITHO
BBIIYCKAa€MbIX HA3eMHBIX TPAaHCIOPTHBIX CPEACTB MOAYJIBHBIM
HaBECHBIM OOOPYAOBaHMEM SBISIETCS HE COBCEM IIEPCIIEKTUBHBIM.
Bonee BaxHBIM mpencTaBisiercs  pa3paloTKa — CIELUAJIBHBIX
MHOTOLENIEBBIX 0a30BbIX IIACCH, HA KOTOPBIX Pa3MeIaeTcs TOT WK
WHOHN BapHaHT CUCTEMBI yIpaBlIeHHs, THOOPMAIIHOHHOW CHCTEMBI.

B nanHOM mpoekTe pa3zpadaThIBaeTCs IACCH C BO3MOYKHOCTBIO
KOMIUIEKTOBAaHUS KOJIECHBIM, T'YCEHHYHBIM M POTOPHO-BHHTOBBIM
IBIKUTeNeM. B HacTosimee BpeMsi HET OSCIMIOTHBIX MOOHIIBHBIX
TEXHHYECKUX CPEICTB pPaccMaTpHBaeMOro Kiacca, o0JanaroIux
MOJOOHBIMHM OKCIUTyaTAllMOHHBIMU XapaKTEePUCTUKaMHU. BHemHuit
BuJ maccu AMPK nipeacrasiieH Ha pUCyHKe 2.

Ha AMPK wucnome3yercs CyJoBOM  HaBUTAIIMOHHBIN
PaAMoNIOKaTOp ISl ONpPEAETICHHs TapaMeTpOB BOIH. B 3aBUCHMMOCTH
OT CWJIBI U XapakTepa MOPCKOT'0 BOJHEHHSI MOIIHOCTh OTPa>KEHHOTO
9XOCHTHalIa OT IIOBEPXHOCTH MOps pasiuuHa. IIpu crnokolHoR
MOTOJIe Ha BKpaHe KPyroBOro 0030pa NpakTHUECKH He HaOIo1atoTcs
OTpa)KEHHBIE HXOCUTHAJIBI OT TOBEPXHOCTH MOPSL.

[lo mepe pa3BuUTHS MOPCKOTO BOJHEHHMS Ha 3KpaHe
PaAMoIOKaTOpa yCUIMBAETCSI MHTEHCUBHOCTD 3XOCHTHAJIOB OT BOJIH.
[IpyyemM npu KpymHOM BOJHEHHM HAOJIIOAAIOTCSI OYEHb UETKHUE
9XOCHUTHaJBl B BHJE SPKO BBIPAKEHHBIX PSIOB HMITYJIbCOB,
COOTBETCTBYIOUINX OTJAENBHBIM PsilaM KPYITHBIX BOJIH.

CucteMHOE IporpaMMHOE OOecledeHne, KOTOpOe YIIpaBisieT
pPOOOTOTEXHUYECKIM KOMITJIEKCOM, COCTOMT M3 TpPEX OCHOBHBIX
MIOJICUCTEM: BOCHPHUATHS, IIAHUPOBAHUS MUCCHH, BBITOJIHUMOTO
[TOBE/ICHUS, U IUTAHUPOBAHUS JIBHKEHUS.

Bonbmioe  KOMMYECTBO — M3MEPHUTENBHOTO  000PYAOBAHUS
yctaHoBieHHoro Ha AMPK 1711 MOHMTOpWHTA ¥ TIPOTHO3UPOBAHUS
COCTOSIHUSI OKpY Karoleil cpeapl TpedyeT KOMIUIEKCHOH oOpaboTku
SKCHEPUMEHTANBHBIX JaHHBIX TOIy4aeMBbIX B Ipolecce padoTHl, a
TaKke CIEeNUaTbHOTO TporpamMmHoro obecmeuenus. 110 AMPK
[I03BOJISIET IPOBOAUTH TOCTOOPAOOTKY IOTYUEHHbBIX JaHHbIX.
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Puc. 2 — Bugsr AMPK:
a — C KOJICCHBIM JIBHKHUTEIIEM,
6 — C TYyCEHUYHO-MO/IYJIbHBIM JIBHKUTEIIEM,
6 — C POTOPHO-BUHTOBBIM JIBIKUTEIIEM
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Ha pucynkax 3, 4 mpencraBien oOwmuii Bua uHTepdetica

pa3paboTaHHOI POTPaMMEL.

OBHAPYXXEHO CNYTHWKOB: 10

HAMPABJ/TEHME:

PACCTOSIHME O
AMPK:
CKOPOCTb:

TOYHOCTL GPS:
BbICOTA:

Noroaa COBbITHAR Pecypcst Hacrpoium

WKHPOTA: 59.8656863 c.w.
AONTOTA: 29.0639741 8.4.

CTATUCTHKA

25 km

NPONAEHO:

TOMEK: 2154
CPEAHAR
CKOPOCTB:

MAKCUMANIBHAR
CKOPOCTL:

4 km/u

8 km/u

Puc. 3 — Bug unrepdeiica I10.
CrpaHuLa MPOCMOTpa HaBUI'ALMOHHOI HH(pOpMaLUK

CORMTHR

Puc. 4 — Bug unrepdeiica [10.
Crpanumna otobpakeHus nanabix PJIC
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BbIXOIHBIMU TapaMeTpaMHU SIBJISTIOTCS:

— pacmpe/esieHue 0t BOJTHEHUS MO

— KapThl XapaKTepU3YIOIIUE pachpelesieHHe JIBYMEPHOTO
CIIEKTpa BOJTHECHUSI.

— pe3yibTaThl THUIIOBOTO CTATHCTHYECKOTO aHalu3a BCEX
JIAHHBIX.

— pe3ynbTaThl THUIIOBOTO CIIEKTPATBHOTO aHAIHM3bl BCEX
JTAHHBIX.

— pe3yabTAThI TUIIOBOTO BEHBJIET-aHAIN3a BCEX JaHHBIX.

— IMapaMeTphl ONMCHIBAIOIINE BOJHEHHE.

BxonuepiMu mapamerpamu g [I0 AMPK  aBnstorcs
CJIEAYIOIIUE TPYIIIbl HapaMETPOB:

— JJaHHbIE, TOCTYHAIOLIUE C METCOCTAHLIUH.

— JaHHbIE, HocTynaromue co cranuuu GPS.

— JTaHHBIE, TIOCTYTIAIOLINE C KaMePBhI.

— JlJaHHbIE, IIOCTYIAIOLIUE C PAJANOJOKALMOHHON CTaHIIUY.

PazpaboranHas mporpamMma MO3BOJISIET ONEPATOPY 3aIlyCTUThH
coop W 00paboTKy JaHHBIX, KOHTPOJUPOBAaTh COCTOSHHE
W3MEPUTENBFHOTO  O0OpYJOBaHMA,  IOJy4aTh  OMNEpPATHUBHYIO
nHpOpMaLMI0 O  JEHCTBUSX  BBIIOJNHSAEMBIX  NPOrpaMMOii,
UHGOPMALIMIO O MOCTYMAIOIINX AaHHBIX U U3MEHSATh PEXXUM PadOThI
W3MEPHUTETHEHOTO 000pyIOBaHMS.

Taxum o0pazom, paspabaTtriBaeMast KOHCTPYKLHS
npencraBiusier coboii AMPK ocHOBHOW 007acThI0 TpUMEHEHHS
KOTOPOI'O SIBJISIETCS MOHUTOPHHI OKPYKArOUIEH NPUPOJHON Cpenbl B
TPYIHOJIOCTYITHON JJIsl YeoBeKa 00cTaHOBKe, cOop MHpopMaImu o
Tonorpadguyeckux M3MEHEHUSIX npuOpexHON 30HBI u
THAPOIUHAMHYECKUE H3MEPEHUSI.

Boctpe6oBanHbIME ~ O0NACTSIMH ~ TIPUMEHEHHS  SBISIOTCA
BOCTOUHBIE M CEBepHble moOepexbs Poccum, rme HeoOXoauM
MOCTOSAHHBIA  cOOp wMH(pOpPMAaIMU O NPUPOJHBIX MpoIEccax,
MIPOMCXOSIINX HA MOPCKUX MOOEPEKBAX U B MOPSIX.
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YK 631.95.551

Bbepe3oBckuit H.U., KocTtiokeBuu E.K.

Besiopycckuii HAUOHA/IbHbIN TEXHUYE€CKU YHUBEPCHUTET, T.
MuHCK

PAIIMOHAJIBHOE UCII0/Ib30BAHHUE
TOP®AHBIX PECYPCOB IIPU ITPOU3BOACTBE
CTPOUTEJ/IbHBIX MATEPUAJIOB

Tokaszana B03MONCHOCTD peanuzayuu PAYUOHANLHOZO
UCNOML306AHUSL  MOPPAHLIX — pecypcog  npu  NPOU3800CHEe
CMPOUMENbHBIX MAMEPUAios8

PanpioHansHBIM ~ BapHaHTOM — UCIOJIB30BaHUS — TOP(SIHBIX
pPECypCcOB  CIieAyeT CYUTaTh TaKoW, KOTOPBIH OOecrednBaeT
MaKCUMAaJbHYI0 3KOHOMHYECKYIO BBIFOIy OT HCIOJB30BaHUS
MOTEHIIMATBHOW  IIEHHOCTH  TIOJIE3HOTO  HMCKOMAaeMOro  IpH
OTpaHUYEHUHM HETaTHMBHOTO BO3JCHCTBHS HA  COCTaBJISIOLIHE
OKpYIKaroIei cpespl.

B mocneanee Bpemsi BO3HMKAlOT HOBBIE MOTPEOHOCTH B
TOpQSHOM TOIUIMBE: CTPOUTENHCTBO MHHHU-TOL], moTpebHOCTH
[EMEHTHON MPOMBIIICHHOCTH U T.II.

BaxxupiMu TpeOOBaHUSAMHU K UCXOJHOMY CBIPBIO JIJIsI MHOTHX
MPOM3BOJICTE KOMIUIEKCHOTO HCIIONBb30BaHUS Topda  SBISETCS
obecniedyeHne (HYHKIIMOHAIBHOTO COCTaBa. JTO JIOCTUTAETCS Kak
TEXHOJIOTHSIMHA JIOOBIUM, TAK W  TOATOTOBKOW JOOBITOTO CHIPhS
(npobnenne, rpaHyIupoBaHWE). Psmg MPOM3BOACTB KPUTHYHBI K
TEXHOJIOTHYECKUM  TIOKa3aTellsiM  WCXOJMHOW  MPOAYKIHH, B
0COOEHHOCTH K YCIIOBHUSIM XPaHEHHUSI.

Ananu3 norpebineHus: TopdsHOoro Torumea B PecnyOiuke
Benapych mokaseiBaeT, 4TO HAWOONBIIMM CIPOCOM IIOJB3YETCS
Opuker. Tak, MmO CTaTUCTUYECKMM JaHHBIM, B OajaHce
WCII0JIb30BaHMus TOpda B SHEPreTUUYECKUX LENIX B CTpaHe A0
TOIUIMBA, OTIYIICHHOTO HACeJIeHHIO0, cocTaBiser 55,3%, W3 HHUX
65,9% - Opukersl. [lomHOCTBIO oOOecmeumBas MOTPEOHOCTH
BHYTPEHHETO  pBIHKA, NPEIOpHIATHS  TOPPSHOW  OTpaciu
OCYIIECTBIISIOT TAK)KE MMOCTABKY OPUKETOB Ha HKCIIOPT.

35



Temmora cropanust pabodeir Maccel Topda KoieOnercs B
IIUPOKUX TMPHUACTaX B 3aBHCUMOCTH OT BIJI&XKHOCTH, MAacChl M €€
3075HOCTH (Tabywuma 1).

Tabmuma 1
Cpenumii coctas Topda, TeII0Ta CropaHus
MIPH €70 PA3TUIHON BIAYKHOCTH
Coctas paboueit maccol, % Teriora
Wol C | Hy | S O, | Np | A, | cropanus, KKan/Kr
201411 43| 0,2 |238| 18 | 88 3610
40 1309| 32| 02 |178| 13 | 6,6 2560
50 | 25,7 27| 01 |149| 11 |55 2030

W3BecTHO, YTO €  yBENHYCHWEM BIAKHOCTH  Topda
3HAYHUTENILHO YMEHBIIACTCS COJICPKAHUE YIIIePO/ia, YTO MPUBOJUT K
HW3MEHEHUIO TETUIOTHI CTOPaHUSL.

OpesepHblii  TOpd Kak ChIpbe JJIsi  OPUKETUPOBAHUS U
KOMIIOCTHPOBAHHS XapaKTEPU3yeTCsl MOKA3aTesIMU: BIAKHOCTBIO,
30JIbHOCTBIO, Pa3IMYHBIM BUJIOM, CTEIICHBIO Pa3JIOKEHHS 3aJICiKH,
(paKIMOHHBIM COCTaBOM U TEIUIOTOM CrOpaHusl.

Ha  coBpeMEHHOM  TEXHOJOTHYECKOM  O0OpYIOBaHWUHU
OpUKETHBIX 3aBOJIOB TMPEJCTABIACTCS BO3MOXKHBIM OPHKETHPOBATH
¢dpesepubiii  Topd Bcex TunoB. Hawubonee xe 3ddexTHBHO
nepepadarbiBaTh TOPQ CpeAHEH W TOBBIINICHHON  CTENeHH
Pa3IOKEHHSL. OnTumanpHash ~ BIAQXHOCTb, TIPU  KOTOPOH
oOecnieunBaeTcsi HamOojiee HH3Kas CE0ECTOMMOCTh 3aBOJCKOTO
nepenena, cocrtarisger 40-50%. Ilpenen 30ibHOCTH (hpe3epHOTO
Topda s OpUKETUPOBAaHUS YCTAHOBJIEH C YY€TOM TOTO, YTO 30Ja
sBJsieTcss  OannmacTHBIM — KOMIIOHEHTOM, CHIDKAMOIIUM — TETUIOTY
cropanus TtoruBa. s TOPQOOPUKETHBIX NPEANPHATHH HOpMa
npenenbHOl 30JbHOCTH  (pe3epHOro topda yCTaHABIMBAETCS B
3aBUCUMOCTH OT €CTECTBEHHOW 30JBHOCTH 3JICKH 110 JaHHBIM
macnopTu3anuu, HO He Oonee 23%. Hawubonee ycmenrHo
nepepadarbiBaeTcsi B OpUKETH TOpd paBHOMEpHOTO (HPaKIIMOHHOTO
COCTaBa, COCTOALINN U3 YyacTu pa3mepoM 10 8§ MMm. U3 takoro Topda
MONy9YaeTcs] CYIIEHKAa ¢ MHHUMAIBHOH BIIaropasMEpHOCTBHIO TIO
¢dpakuusaM, 49To oOecreyrBaeT TIOJNydeHHE Hauboyee MPOYHBIX
OpHUKETOB.
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W3MmenpueHHEe CIIOCOOCTBYET TMOBBIIICHUIO ITUIOTHOCTH U
BlnaroycroiuuBoctd. OJHMM W3 OCHOBHBIX TpeOOBaHUU K
¢dpesepHoMy TOpdy Kak CBHIpbIO ISl OPUKETHPOBAHUS SIBIAETCS
MOCTOSIHCTBO TIOKa3aTeleil ero KauecTsa.

B tabnunax 2-4 npuBeeHBI OCHOBHbBIE (DU3UKO-TECXHUUCCKUC
U XUMHYECKHE XapaKTEPUCTHKH OCHOBHBIX BUIOB TOp(ha, KOTOphIe
MOTYT  HCIOJb30BaThCSI B  MPOMBINUICHHOCTH  MPOWU3BOJICTBA
MTOPUCTHIX CTPOUTEIILHBIX MAaTEPHAIIOB.

Tabnuna 2
TexHUYecKre CBOMCTBA HU3WHHBIX TOP(OB

Cpenuue 3HaueHUS MTOKazaTemnei
[Tokazarenu
IpeBecHas TpaBsiHas | MOXOBas

R, % 45 29 21

AS, % 9,6 6,7 6,5

W, % 87 91 92
Q', xIkx/xr 23,20 23,36 22,69
[TonHast BIaroeMKocCTh, 8,5 125 11.4

KI/KT, CpEAHSS

Crenyer OTMETUTh, YTO UCIIONB30BaHUEM TOp(ha B Pa3IHIHBIX
O0JIaCTSIX ~ CTPOMTENBHOW TPOMBIIUICHHOCTH 3aHUMAIIACh  PSIIl
YUYEHBIX U OpraHU3anuii.

Heo0xomuMo OTMETUTh, YTO B TEXHOJOTHH ITOTYYEHHS
MOPHUCTHIX CTPOMTENLHBIX BBITOJHEE HCIOJIB30BaTh JIPEBECHYIO H
TPaBsSHYIO Tpymiy Topda, KOTopble colep:kar OoJblle yriepoia U
HUMEIOT BBICOKYIO TEIJIOTY CTOPaHMs P arJioMepaLuu.

Takum 00pa3oM, YCTAaHOBIEHO, 4YTO C YBEIHMYCHHEM
BIOKHOCTH Topda 3HAYUTEIBHO YMEHBINACTCS  COJCpIKaHHe
yIIIepoAa, YTO MPUBOIUT K U3MEHEHHUIO TEIUIOTHI CrOpPaHus, a TaKkKe
CIIEZIyeT OTMETHTh, YTO B TEXHOJOTHMHU IOJyYEHHS CTPOUTEIHHBIX
MaTepranoB 3(deKkTHBHEEe HCIOJIb30BaTh JAPEBECHYIO U TPaBSHYIO
rpynny Topda, KoTopble coiepkarT OoJblle yriepoaa U HUMEIOT
BBICOKYIO TETJIOTY CTOpaHUs IPHU arjioMepanyuy.
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Tab6muna 3

[NokazaTenu 3IEMEHTHOTO ¥ TPYIIIOBOTO XUMUYECKOT'O COCTaBOB
OpraHUYEeCKOW MacCchl HU3UHHOTO Topda, %

TMokasatens CpenHue 3HaUeHUsI 110 IpyInam
JpeBecHast TpaBsiHast MOXOBast
ONeMEeHTHBIN COCTaB
C 58,4 57,8 36,7
H 5,7 59 3,7
N 2,7 2,7 2,2
S 0,7 0,4 0,6
) 32,5 33,2 34,8
I'pynnoBoii coctas
b 3,7 4,4 3,9
JIr 20,9 26,4 29,3
PB 91 14,8 17,1
I'K 41,6 38,9 36,1
DK 17,4 14,3 16,5
0 15 2,4 4,0
JI 13,9 12,7 9,2

Ipumeuanue. Ycnosnvie obosnauenus: C — yenepoo, H — éooopoo, N — azom, S —

cepa,

O — «xucnopoo, b — o6umyms,

BP u JII' — soodopacmeopumvle u

neekocudponusmsle gewecmea, PB — pedyyupyowue sewjecmsa, I'K — eymunosvie

kucnomul, @K — ¢hynveoxucromei, L — yeanonosa, JI — iuenuH.

Tabnuna 4
CocTaB 30JbHOM YaCTH HU3UHHBIX TOP(HOB,
% (abCoJIIOTHO CYXOTO BELIEeCTBA)
CpenHre 3Ha4eHHS 0 TPYHIIIaM
JpeBecHast TpaBsiHas MOXOBast
2,7 1,3 2,1
3,4 2,2 2,3
12 1,0 0,9
0,8 0,5 0,4
0,1 0,1 0,1
0,6 0,4 0,6
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PaGora  nmelcTByromuX  arjoOMOPUTOBBIX  MPEANPHUSATHIA,
KOTOPBIC HCIONB3YIOT B KayeCTBE TEXHOJOTMYECKOTO TOILIMBA
HU3KOCOPTHBIE YTIH, TIO3BOJSIET PEKOMEHAOBAaTh IPOBEICHIHE
WCCIIEIOBAaHUN 10 pa3paboTKe TEXHOJOTHYECKHX MapaMeTpoB
MPOM3BOJICTBA arJIONOPUTa MPH 3aMEHE YIJISl U JPEBECHBIX OMHIOK
Ha ¢pe3epHbIi, TOIUTMBHBIC APOOJICHHBIE OPHUKETHI, CAINpOIEIh H
Jp.).

OmnBIT MOKa3bIBAET, YTO HEYAAYHOE KOHCTPYKTHBHOE pEIlICHHE
WIM HEMPAaBWIBHBIA PEXUM OXJAXKJICHHUS IIUXThl MPHBOIAUT K
HU3KOMY Ka4eCTBY IOJY9€HHOTO CIIEKIIETOCS MPOYHOTO TTOPHUCTOTO
koHrimomepara. Ocoboe 3HaueHHE MPUOOPETAcT TEIIO(QU3MUSCKOES
000CHOBaHHE PALMOHAIBHBIX PEKUMOB OXJakKAeHus. B cBs3u ¢
ATUM aKTyaJbHOW 3aJjadueil SBISETCS WCCIICJJOBAHUE PACIIPENCICHUS
MOJII TEMIepaTyp BHYTPU IIMXTHI B 3aBHCHMOCTH OT Pa3IAIHBIX
CKOpPOCTEH JBW)KEHMsI JICHTBl arjOMEpallMOHHOW MAalluHBL, a,
CIIeIOBATEIbHO, OT BPEMEHH OXJIAXKICHHSI.

Maremarndeckas MOJEIh MPOIECCOB  OXJAXKIEHUS  C
JIBWKYIICHCS JIGHTOM B O0OIIEM cioy4yae JO/DKHA COZICPXKAaTh
COIIPSIPKEHHBLIE CHUCTCMbI ypaBHeHHﬁ, OIMUCBhIBAIOIINE Pa3JIMYHBIC
(M3uyecKue TIPOIECCHl: 3aTBEpPACBAaHHWE IINXTHL, OIUIABICHHE
MMOBEPXHOCTH; TepepaclpesiefieHne TNpUMeceid, Tra3oB U JIp.
Henmocratounass u3y4eHHOCTh  psiaa  (QU3HYECKUX  SIBJICHUM,
CJIO)KHOCTh CHUCTEMBI AU(QPepeHIINATBFHBIX YPAaBHEHUH BBIHYXIIAIOT
YIPOCTHTH MaTeMaTHYECKYIO (hopMyTUpOBKY 3aJlaud,
OIMUCBIBAOINYIO OXJIAXKJACHNUEC HINXTHI.

B mocnennee Bpemsi HaOmogaeTcss TEHICHIMS W3YYCHUS
JUHAMHKHN 3aTBEPJCBaHUS C TIOMOINBIO YHCICHHBIX METOJOB
pelIeHnsT KpaeBbIX 3a]ad JUIsl YPaBHEHHS TETJIONPOBOJAHOCTH. JDTOT
MOJIXO/I CBS3aH CO 3HAYMTENBHBIMU 3aTpaTaMH BpEMEHU Ha
COCTaBJICHHE W OTNIAJKy mporpamMMm. OJHAKO BO MHOTHX CIIy4asix
peanbHBIX TEMJIOTEXHOJIOIMYECKUX IPOLECCOB HE Tpedyercs Ta
BBICOKasi CTENIEHb TOYHOCTH, KOTOPYIO JIAIOT aHAIMTHYECKHE JHOO
YHCIIEHHbIE METOJbI MOJEITUPOBaHUA. B Takux ciydasx MOXHO
BOCTIOJIB30BaThCS YIPOIIEHHBIMH, TaK Ha3bIBAEMbIMH,
WH)XEHEPHBIMU criocobamu pacyeros, TIO3BOJISTIOLITMU
MIPOEKTHUPOBIIUKY WM TEXHOJIOTY C JOCTATOYHOMN JJISI MPAKTHUECKUX
LeJIel CTeNeHbI0 TOYHOCTH OMNPEACTHUTh TEXHOJIOTHUECKH BaKHBIC
napameTpsl mporecca.

39



[Ipennoxennas Texnonorus peanuzoBana Ha OAO «MuHCKHit
3aBojJ] cTpoiMaTrepuanoBy». Ilomy3aBojackue  TEXHOJOTHYECKHE
UCHBITAHUS MPOBOJOWINCH Ha [ByX COCTaBax ChbIpbSl C LENbIO
MOJTyYEHUS] CPAaBHUTEIIBHBIX JAHHBIX 110 KAUE€CTBEHHBIM IOKa3aTeIsIM
MPOJYKIMH U TEXHOJOTHYECKUM NapaMeTpaM CIEeKaHUsI IIUXTHI.

B kadecTBe TEXHOJIOTMYECKOrO0 TOIUIMBA HCIIOJIB30BAIUCH
yrone Alll, ¢pesepusrii Topd u apeBecHble OmMWiKH. McxomHas
BJI&KHOCTh (Ppe3epHOro Topda HU3WHHOTO THMa cocTtaBuna 48 %,
301bHOCTE 12%, BimaxkHocth omuiaok - 10 %. B cocTtaB MmMXTEI
BXOAMJIO ChIpbe MecTopoxkaeHus «@Panunons». Ilo pesynpraTam
MIpeIBapUTEIbHBIX MCCIEI0BAaHUM OIpe/ieNeH ONTUMaIbHBIH COCTaB
[IUXTEHI.

ATIIOTIOPUTOBBI IME0CHP MW TMECOK C IMPUMEHEHHEM
¢dpesepHOr0 TOpdha MO TMOKA3aTedsIM MPOYHOCTH U IIOTHOCTH
COOTBETCTBOBAJI TPeOOBAHUSM CTaHIApTa, COTIACHO KOTOPOMY TIO
MOKa3aTeisiM HACHITHOM IUIOTHOCTH AarjONOPHUTOBBIA IeOeHb H
mecok otHocaT: ¢pakmus 20-40 mm m 10-20 mm k mapke 600;
¢pakuus 5-10 mm k mapke 700; dpakums MeHee 5 MM K Mapkam
1000-1100.

Ilo mokaszaTensiM NPOYHOCTH AarJIONOPUTOBBIM  HIeOEHb
otHocutcs: Gpakmus 20-40 mm u 10-20 MM x Mapke 75; dpakius 5-
10 mm k mapke 200-250. [TomyuyeHHBIN arJIoONOPUTOBBINA IIEOEHDb U
MECOK IMPAKTUYECKH IO BCEM KayeCTBEHHBIM I1OKA3aTelNsiM OJIM3KH
MOKa3aTessIM NPOIYKIIUHU C UCTIOJIb30BAaHUEM OOBIYHON IITUXTHI.

AHanu3 TNPOBEAEHHBIX HCCIIEIOBAHMN ITOKA3bIBAET, YTO II0
Mepe YMEHBIICHHS KPYMHOCTH TOIUIMBHBIX YaCTHIl IOBBIIIAETCA
BOCCTAaHOBUTENBHBIA MOTEHIIMAJ MPOAYKTOB TOPEHUS M CHHXKAETCA
BBICOTA OKHCIIMTENbHON 30HBI, YTO CBSA3aHO C yMEHBIICHHEM
CTETICHH WCIIONIb30BAaHUS YIIEPOAa, a TaKKe C yBEIHYCHHUEM
abcomoTHOI Temmeparypel B 30HE TOPEHMS, 4YTO MPHBOAUT K
CHIDKEHUIO TEMIIEPATYPHOTO YPOBHS IpoOLECCa.

Cnemyer OTMETUTH, YTO CTENEHb YIICQHUKAIMH TOIUIHBA
BIIUSIET HA BO3MOXHYIO CKOPOCTb CHEKaHMsI IIUXTHI, YTO BIUSAET HA
CKOpPOCTh FOPEHMSI TOILIIUBA.
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VJIK 67.08 + 351.777.61

baarosenienckas T. C., KoTros H. A.

Besiopycckuii HAUOHA/IbHbIN TEXHUYE€CKU YHUBEPCHUTET, T.
MuHCK

CO3JAHME CUCTEMbI YTUWIN3ALIUN
BBIHIEAIIEI'O U3 3KCIIJIYATALIUA
ABTOTPAHCIIOPTA

Ha cecoonawnuii Oenb asmompancnopm A61semcsi OOHUM U3
KpynHeuwux  3azpasHumenetl  OKpysjcarmouleti  cpedvl —  HpU
obcnyscusanuy U SKCHayamayuu — agmomoobunell  oopasyemcs
WUPOKULL CNeKmp 0mxX0008, OKA3bl8Aemcsl 8030eUchmeue Ha 600HbIL
U 8030yWHbIL Oaccelinbl, nompebdasemcs 060abUIOE KOIUHLECHBO
pecypcog  (8oda, monaugo u m.0.). OcHOGHOU npodIEMOl,
mpebyloujeli KOMNIEKCHO20 peuleHus, A61aemcs obpawenue ¢
ABMOMOOUNIAMU NO OKOHYAHUU CPOKA UX CTIYIHCObL.

ExeromHo  mpoMCXOOWUT — POCT  KOJHMYECTBA  €AMHUIL
aBTOTPAHCIIOPTA Ha JIyIly HACEJIEHHs BO BCEM MHUPE, YTO SIBIETCS
NPUYMHONW YBEIWYEHUs HArpy3Kd Ha OKpyKarwoulylo cpexy. Ha
JAHHBI MOMEHT MUPOBOI MapK aBTOMOOMIIEH COCTaBIISET IPUMEPHO
700 muH. eauHMI. Takoe KOJWYECTBO ABTOTPAHCIIOPTA CO3/AAET
peanbHyI0 U CEpPbE3HYI0 YIpo3y OKpYyXKarolled cpene, B T.4. IIyTeM
HEOIPaBJaHHO 0OJIBLIOr0 MOTPeOICHUS MaTepUATIBHBIX PECYPCOB.

CHM3UTP €ro MOXET paluoHanbHOe oOpaimieHue ¢
BBIBOJMMBIMU u3 JKCIUTyaTaIiH ABTOMOOHIISIMH,
ABTOKOMIIOHEHTaMH M MaTepHajaMH IyTeM Pa300pKH, yCTpaHEHHs
nedeKTOB W BO3BPAIIEHHS] BOCCTAHOBJICHHBIX Y3JIOB W arperaTtoB B
MIPOM3BOJICTBO M TEXHHUUECKOE 00CTY)KHBaHUE aBTOMOOHIIEH.

B benapycu Ha 1 sHBapst 2013 rozna ObLIO 3aperUCTPUPOBAHO
3817792 tpancmoptHeIX cpeactBa. KoadduimeHt cremneHu
aBTOMOOWJIM3allMM B CTpaHe OJWH W3 CaMbIX BBICOKHX B
MOCTCOBETCKOM TIPOCTPAHCTBE - HAa KaXKIYIO THICSIYY OEIopycoB
npuxonutcss 338 TpaHCHOpTHBIX cpencTB. Ilpm 3ToM H3 cTpos
©XKEroIHO BBIXOAUT He MeHee 40 Thic. €qUHUI aBTOTPAHCIIOPTA, U €
Ka)KIIBIM TOZOM OTH UG PHI yBeInuuBaroTcs [1].

41



[Ipobnembl  0Opa3oBaHUS  OTXONOB  aBTOTPAHCHOPTHBIX
cpencts (nanee ATC) u oOpalleHus C HUMH CYIIECTBYIOT B KaXKJI0U
CTpaHe, W JJs OIpPENENCHHbIX IPYIN CTpaH (BBICOKOPa3BHUTHIE
CTpaHbl, Pa3BUBAIOLINECS CTPAHBI U CTPAHBI TPETHETO MHUPA) UMEIOT
cBoto crenuduky. Tak, AN pa3BUBAIOIIMXCA CTPaH, K KOTOPHIM
otHOocuTca Pecnybmmka bemapych, XapakTepHBI — ClemyromIne
OCHOBHBIC TTPOOJIEMBI:

- OTCYTCTBHE €IMHON CHCTEMBI cOOpa W YTHIH3ALHUU OTXOJIOB
ATC;

- 3arpszHEHne oKpyxaromer cpempl otxonamu ATC, B wactHOCTH
Pa3TMYHBIMU TOKCHYECKMMHU BEILIECTBAMH (DIIEKTPOIUT, HEPTENPOIYKTEI,
aHTH(PU3, CBUHEI] M3 aKKYMYJISITOPHBIX Oarapei U T.11.);

- 0e3BO3BpaTHBIC MOTEPHU MATEPUAIBHBIX M 3HEPreTUYECKHUX
pecypcoB (mpu 3axopoHeHmnm oTx0m0B ATC Ha cBamkax W TpH
npousBozcTBe HOBBIX ATC);

- OKa3zaHHE HETaTUBHOTO BIUSHHS Ha 370POBbE HACEICHHS
(mpu ropeHmm u paznokeHUM cocrtaBisgtommx ATC BBIAENSIOTCS
JVOKCUHBI,  MOJMApOMAaTHYeCKHe  YIJIEBOJOPOABI U JApYrHe
TOKCHYECKHE BEIEeCTBA);

- HapyLIeHWE  apXUTEKTypHOro  OOJIMKa W 3CTETHKH
TOPOACKOro JaHamadTa;

- CHIDKEHHE TIPOIYCKHOW CIIOCOOHOCTH JOpOr (3aTpyaHEeHHE
JBIDKEHHSI, BOSHUKHOBEHUE aBapUHHBIX CUTYalHi);

- OTCYTCTBHE enHON 3aKOHOJATENbHON 0a3pl,
oOecrieynBaroniell peryaupoBaHue U dPQeKTHBHOE oOpallieHHe ¢
orxogamu ATC, koTopas COOTBETCTBOBajia ObI COBPEMEHHBIM
HampaBJICHUSIM Da3BUTUS JaHHOH OOJMacTH M 3aKOHOJATENILCTBY
CTpaH, UMEIONIUX MHOTOJETHHH M 3((EKTHBHBIN OIMBIT padoTHI, B
gacTHOCTH cTpaH EC;

- OTCYTCTBHE PEryJMpPOBaHUS NPABOOTHOLICHUH B 00NacTH
coopa u yrunmzaunn ATC s ¢uzndeckux i, T.0. U3 IPaBOBOH U
MaTepuajabHOH 0a3el  BbIBeACHBI Oonee 70%  moziexanux
yrunm3aimn - ATC u  Oomee  50%  oOpasyrommxcsi OTXOZOB
TexHuueckoro oociyxkuBanus ATC;

- OTCYTCTBHE peryIupoBaHus NpUMEHEHUS Oonee
COBPEMEHHBIX M DJKOJOIMYeCKM O€e30MacHBbIX MaTepuayioB Ipu
npoekTHpoBaHUM U Bbimycke HOBeIX ATC (B oTauume ot
€BPONEHCKOT0 3aKOHONATENbCTBA, TINI€ YCTAHOBJICHO IKECTKOE
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OTpaHHYEHHE KOJIMYECTBA OTXOAOB, MOJUIEKAIUX 3aXOPOHEHMIO, a
He yTunu3anun) [2].

PemrenneM maHHOW  TpOOJIEeMBI  BHUIOWTCS  BBEICHHE B
pecnyOnmke enwHON cucteMbl obOpameHus ¢ orxomamu ATC,
KOTOpas omupanack Obl Ha TPOAYMAaHHYI0 W JACHCTBEHHYIO
HOPMaTHUBHO-TIPaBOBYIO 0a3y. BHeapeHme TakoW CHCTEMBI Iydlle
BCEro HayaTh c NPENPUSITHH, T.K. OpTaHU30BaTh,
MPOKOHTPOJIMPOBATh U OLEHUTH 3((HEKTUBHOCTH, KaK BHEIPEHUS,
Tak U (YHKUMOHUPOBAHUS, JieT4e B 3aKPBITHIX OpPraHU3alHsAX CO
CBOMM aJIMHHHUCTPATHUBHO-YNPABJICHUECKUM allaparoM, 4YeM B
ropojie WM pecnyOnuKe B LedoM. [Ipy TIONOXUTENbHBIX H
ONTUMHUCTUYHBIX pe3yJibTaTaX TECTUPOBAHUS CHCTEMBI >KeJIaTeIbHO
ee BHeJIpeHne B OoJiee MMUPOKUX MacmTadax.

UroObl MOHATH, KaK MAOJDKHA (DYHKUHOHHUPOBATh CHUCTEMA
MoJIOOHOTO Poja, CIeAyeT 0OpaTUTHCS K OMBITY cTpaH EBpocorosa,
re yXe JOCTaTOYHO JONroe Bpemsl JeircTByeT d(hGdeKkTuBHAs
cuctema obpamenus ¢ orxogamu ATC.

B EBporme coopom u yrunuzanuei otxonoB ATC 3anumaercst
CHeIMaTU3MPOBaHHas OTpacilb MPOU3BOACTBA. [Ipu 3TOM pazmnuHble
acreKThl NpoOJIEMbl YTHIM3ALUK aBTOMOOWIIEH PeriIaMeHTUPYIOTCS
3aKOHOZJATEIbHO-HOPMAaTHBHOM 0a30i.

I'maBHBIMH JOKYMEHTaMH MO>KHO cuuTath «IlocTaHOBIEHME O
repepaboTKe HMCIIOIb30BaHHBIX aBTOMOOMIEH» 1997 r., lupekTtuBy
2000/53/EC ~ «TpaHcropTHBIE  CpEACTBa, BBIIICAIINE U3
SKCIUTyaTalumy, a Takxke cranaaptel 1SO cepun 14000 [3].

OCHOBHBIE 3JIEMEHTHI €BPOINENUCKON CHCTEMBI YTHIU3AIUU
ATC:

— OTCYTCTBHE B3UMaHHUsS OIUIATHI C BIAJIENbBIA ABTOMOOHIISL
MIpH cjade aBTOMOOWIIS Ha yTHIIH3AIIHIO;

— B3MMaHHUE Hajora Ha yTWIN3ALHUIO MPOMCXOAMT HA CTaluu
NpoAaXH HOBOTO aBTOMOOWJIS, a HE B MOMEHT HalpaBiIeHUS Ha
yTHIW3anuio. B3nManue Hajora, cyMMa KOTOPOTO COCTaBIISIET He
O6onee 50 eBpoO, OCYWIECTBISIET NPOU3BOIUTENb (O(QHUIIMATBHBIN
JTUIIEP) aBTOMOOMIIS;

— opraHm3anusi ~ ycmemHod W 3(P(EeKTHBHOW  CHCTEMBI
MOHMUTOPHHIA, OCHOBAaHHOW Ha IIPUMEHEHHM KOMIIBIOTEPHBIX 0a3
JaHHBIX;

— HaJlW4Yhe CUCTEMBI CHSTHS C PETHCTPallid aBTOMOOWIIEH,
Koraa o0s3aTeNbHBIM DJIEMEHTOM SBISETCS INPEAOCTaBICHHE JHO0
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ceprudukara 00 yTwiam3auuu, JOO cepTUHKaTa 00 3KCIOpTE.
Brnanenen, aBroMoOuis He 0CcBOOOXKAAeTCsl OT OIUIaThl Hajora Ha
ABTOMOOWITB, TTOKa HE MPEIOCTaBUT OJINH U3 NaHHBIX TOKYMEHTOB.

— Y BIaJAeNbIleB AaBTOMOOWJEH HET HUKAaKUX BBITON U
CTHMYJIOB OT HE3apETUCTPHUPOBAHHOTO SKCIOPTa aBTOMOOWIS st
n30eKaHuA Tepejadr CBOETO OTCIYKUBIIIETO aBTOMOOHIISI B CHCTEMY
ABTOPEIMKIIMHTA.

Teneps paccmoTpumM cutyaumto B PecriyOnuke benapycs.

1. B crpaHe cymecTByeT 3aKOHOJATEIbHO-HOpMaTHBHAs 0asa,
perynupytomasi oobpamenue ¢ HekotopeiMu otxogamu ATC, ogHako
OHa He MpeaycMaTpuBaeT OpraHu3aluio cOopa, pa30opKu H
nepepaboTku 0Tx010B ATC, OTBETCTBEHHOCTh U 00s3aTeIbCTBA
aBTOBIAAEIBIEB U NiepepadboTunkoB orxoq0B ATC u 1.1. Hampumep,
3aKOHO/IATEIFHO B PECIyONHKE YpEeryJIHpOBaHBI JHIIL BOMPOCHI
oOpalieHus: ¢  OTHENbHBIMH  KOMIIOHEHTAaMH  aBTOMOOMIeH
(aKKyMyJISITOpPBI, JIOM M OTXOJIbI YEPHBIX W IIBETHHIX METAJIJIOB,
ITUHBL U T.1.).

2.B Pecnyonuke bBenapyce oTcyTcTBYeT cucreMa MO
oOpartenuto ¢ orxoaamu ATC.

CornacHo 3akony «O0 oOpallieHnu ¢ oTXomaMm» obOpaleHue
¢ orxomamu ATC, KOTOpble HAXOAATCS B YacCTHOM BIIAJICHHH,
OCYIIECTBIISIETCA TaKUM e 00pa3oM, Kak U oOpalieHne ¢ 0TXOAaMU
ATC ropuauyeckux Jaull. ITO, KaK MpaBUIO, KacaeTcsi OTXOIOB,
KOTOpBIe 00pa3oBalKCh MpU TexHHYecKoM oOciyxkuBannu ATC Ha
CIIEIUATN3UPOBAHHBIX TNpeAnpuaATusax. OIHAKO HEKOTOPBIC BHUIBI
OTXOMOB, KOTOpble TP 3TOM OOpa3yroTCs, OCTalTCs B
cooctBenHoctu Bianenbiia ATC (oTpaboTaHHBIE aKKYMYJSTOPBI,
W3HOIIEHHBIC IIWHBI, ASTAIN, Y3/l U T.1.) ¥ MOTYT OTTIPABJIATHCS Ha
HECaHKIMOHUPOBAHHBIC CBAJIKK M HHBIC TIOJJOOHBIC OOBEKTHI.

dakTHYeckH HH OJHA W3 NPOUEAYp IO OOpalIeHHIo C
orxogamMu ATC Ha ceromHsAIIHWNA JCHh 0€3 COOTBETCTBYIOIICH
TeXHUUYECKOHM, IKOHOMUYECKOH, MPaBOBOM, MH()OPMAIIMOHHON Oa3bl
HE MOXET MpPHUMEHAThCA Tmpu obOpameann ¢ otxomamu ATC
(hM3UYECKUX JIHII.

3. Takxe B Bemapycu HeT 4eTKOH CUCTEMBI MOOUIPEHUS MPH
MOKYTIKE HOBOTO WJIM CHSITHH C PETHUCTPAIH CTAPOTO aBTOMOOHIIS.

W3 3THX HaHHBIX MOXHO CIEJaTh BBIBOJ, UTO NEATECIHLHOCTD
cucteMbl 1o oOpameHuo ¢ orxomamu ATC He gomkHa
OCHOBBIBATHCA ~ TOJBKO HA  PBIHOYHBIX  B3aMMOOTHOIICHUSX,
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JOOpOBONBHOW CTaHIAPTU3ALMK WM JOOPONOPSIIOYHOCTH TPaXaaH,
a JomkHa OBITH MpeaMETOM 0053aTeNbHOr0 3aKOHOAATENBHOTO
peryaupoBaHusi. JDTO MOATBEpPXKIaeT ombIT 3anmaaHoi EBpomel, rae
OCHOBHBIE TIOJIOKECHHSI CHUCTEMBI aBTONEPEPAOOTKH YTBEP>KACHBI
00s13aTENIbHBIME  €BpPONEHCKUME JIUpEeKTHBaMU M HalMOHATbHBIMU
3aKOHaMH.

[Hosromy B memsix co3manusi 3¢¢eKkTuBHO paboTaromend u
9KOJIOTHUECKH-OPUEHTUPOBAHHON CHCTEMBI OOpaleHHsI C OTXOJaMH
ATC tpebyercs:

— pa3paboTaTh 3aKOHOAATENBHYIO 0a3y B cdepe oOpaieHus ¢
orxogamu ATC;

— 3aKOHOJIaTEJIbHO CTUMYJIMPOBATh MIpUMEHEHHUE
COBPEMEHHBIX M OKOJIOTHUECKH O€30MacHbIX MaTepUalioB U
AIIEMEHTOB TPU MPOSKTHUPOBAHUH U BBITYCKE HOBBIX aBTOMOOMIIEH ¢
LEJBI0 OrpaHUYEeHHS KOJIMYECTBA OTXOIOB, HE IOAJEKAIIUX
YTUIM3aLUY;

— YCTaHOBHTH MPOLEypy Mepeaadn Ha nepepaboTKy OTXOA0B
ATC nans ropuaudeckux U (U3NYECKUX JIMI, a TaKXKe IOPSI0K
OIUIaThl AAHHBIX YCIYT, CUCTEMY IOOLIPEHUs, JOKYMEHT0000poTa 1
KOHTPOJISL.

— co3/laTh MpeAnpusaTus 1o oobpamenuto ¢ orxomamu ATC
JUI. MaKCHMaJbHOTO M3BJIEUEHHUS BCEX BTOPHUYHBIX MaTEpUaOB U3
HUX C IIOCJIENYIOLIEH OTIPAaBKOW BCEX KOMIIOHEHTOB B MeECTa HX
repepaboTKH UK UCTIONB30BaHus [4].
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1Yomypmckuil 20cydapcmeeHHblll yHugepcumem uHcmumym
2pasxcdaHcKoll 3aujumbel

ZHxnceeckas 20cydapcmeeHHas CebCKOX03lUCmeeHHas
akademusi

3Ka3zaHckull ghedepaavHhblii yHusepcumem Eaa6yycckuil
uHcmumym

IMPOEKT OITTUMU3ALIVM 3E/IEHBIX HACAYKIEHUHA
TEXHOT'EHHOH CPE/Ibl KAMCKOI'O PETHOHA
PECITYB/IMKU TATAPCTAH

B cmamve npedcmasnen  npoexm  onmumuzayuu - 3€1eHbIX
HacaxycoeHuti  pasiuyHou  (YHKYUOHANbHOU  HANPAGIEHHOCU
Kamckoeo pecuona. Ilpusedenwvt pe3yibmamol uccie008aHusi No46bl,
HCUSHEHHO20 ~ COCMOSHUA U COOEPHCAHUSI  AHMUOKCUOAHMHBIX
Memabonumos 6 pacmeHusx U NnpeosiodHCeHvl GUObl OPeBecHbIX
pacmeHuil 0151 UCNOb308AHUSL 8 MEXHOSEHHOU cpeoe.

VYpbanuzanus ¥ TEXHOT€HE3 — 3TO HEOOpaTUMBIE TPOLECCHI
COBPEMEHHOro  oOmIecTBa.  YCTAaHOBIEHO, 4TO  IJI00aiIbHOE
3arpsi3HEHHE aTMOC(EPHOI0 BO3/AyXa COIIPOBOXKAACTCSA YXyIIIEHUEM
COCTOSIHHA 30pOBbs HacesleHus. [[oaToMy onTuMu3anus ropoacKon
cpedbl SBISETCS AaKTyaJlbHOW 3azaueld. BaxabeiM  dakropom
ONTUMHU3ALMN  SIBJIAETCA TpaMOTHAas  OpraHu3alusl  3€JIEHBIX
HaCaXJICHU B TOPOACKOH cpeze, ¢ COOJIOACHUEM HOPMATHBHO-
TEXHUYECKHUX TpeOOBaHM. WHTEHCHBHOCTH pasBUTHS
IIPOMBIIIIIEHHOTO MPOU3BOJCTBA U POCT aBTOTPAHCIIOPTA MPUBOJUT K
CYILIECTBEHHOMY CHIKEHHIO JKM3HEHHOIO COCTOSIHUSI JIPEBECHBIX
pacteHuidi. B puUCIOCOOUTENBLHBIX PEaKIUIX PACTEHHN K yCIOBUSIM
TEXHOTEHHOT'0 CTPEecca y4YacTBYIOT Pa3lMuHble METAOOJUTHI, TaKue
KaK, BHUTAMHHBI, (EPMEHTHI, MUTMEHTHI, TOPMOHBI, (DEHOJIbHEIE
COEMHEHHs. DKOCHCTEMBI B LIEJIOM U JKUBBIE CYIIECTBA CIIOCOOHBI B
OTIpEETIEHHBIX IPaHUIaX aJallTUPOBATHC K N3MEHEHHBIM YCIOBUAM
cymectBoBaHus. Dusnonorunueckue U OMOXMMHUYECKHE PEAKIHUU B
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KUBBIX CHCTEMax IpPOTEKAIOT B OTHOCHUTENBHO Y3KHX IIpefelnax,
MOSTOMY OHHU YYBCTBHTENbHBI K HapylleHHsM. buomHmukanms Ha
OMOXUMHYECKOM WU (PU3MOITMYECKOM YPOBHE IIO3BOJISIET IIOHSTH
MEXaHU3M JIEUCTBUA CTpeccopoB. TouHOe 3HaHUE MEXaHU3MOB
JeHCTBUS cTpeccopa MO3BOJSET IMPOBECTH PAHHIOW IHAarHOCTHKY
HapyLIeHUH, KPOME TOTO MOKHO YCTAaHOBUTH MEXaHU3M aJalTaluii
U TIPEANPHUHATE 3alMTHEIE MepHI [1 — 3].

Kpymneie roponma PecnyOnuku Tartapcran — 3T0 Topona c
Pa3BUTOM IPOMBIIUIEHHOCTBIO, CYIIECTBEHHBIMU 3KOJOTMYECKUMHU
mpobiemMaMu, B CBSI3M C 4YE€M AaKTyaJleH BOIPOC 3KOJIOTU3ALUH
ypbanocpensl. Habepexxubie YenHbl BXOAMT B cocTaB PecnyOiinku
Tartapctan, koTopas pacrnojioxeHa Ha Tepputopun Cpennero
[ToBomkbs, B MECTE CIUSAHUA ABYX KpynHenmux pexk Boaru u Kamei,
B 30HE JOCTAaTOYHOIO0 YyBJIaXHeHusA. Kioumar ymepeHHo-
KOHTHHEHTAJbHBIM. ['00BOE KOJMYECTBO OCAJKOB COCTaBIsET B
cpenHeM 555 mm. CpenHsis rojoBas TemIepaTypa COCTaBIISET
mpumepHo 2...3,1 °C. HaGepexnpie UYemHsl —  KpyIHBIHA
MIPOMBIIIEHHBIM LIEHTp ¢ HaceneHueM 530 Teic. yenoBek. OCHOBHBIE
OTpaciii MPOMBIIIJIEHHOCTH B TOpPOJ€ —  MAIIUHOCTPOEHHE,
JJIEKTPO’HEPreTHKa, CTPOMTENbHAS WHAYCTpPHSA, MHMIIEBas H
nepepadaTeiBaroLIas HPOMBIIIIEHHOCTb. KitoueBbiM
(rpamooOpa3syrommm) OpeanpusTieM ropoaa sBisiercss Kamckwuii
aBTOMOOMJIBHBIN 3aBOJ. XapaKTepUCTHKA CTENEHH 3arpsi3HeHHs
aTMOC(epHOro BO3/AyXa B MECTax MPOU3PACTaHMS JPEBECHBIX
pacTeHmii mpoBeieHa HaMH Ha OCHOBe «J{oKiajga 00 IKOJIOrHYecKoM
coctossnun  PecnyOonmuku Tarapcran».  KommiekcHbI HHAEKC
3arpsisHeHuss  atMocdepsl (MM3A) mokas3bIBaeT OYEHb BBICOKOE
3arpsisHenue (15,3) u mpeBbIlIeHne YPOBHS MPEAETHHO JTOIMYCTUMON
KOHIIEHTpAIlu 10 OcH3(a)upeHy, QopMmaibieruay, ¢GeHoam,
OKCHJIaM yriiepoja u aszora [4 ].

Jnst perieHus 5KOJOTMYECKUX IMPOOJIEeM TEXHOTCHHOW Cpeibl
HEOOXOIMMO OTBETUTh Ha J[BA BOMPOCA: BO-TIEPBBIX, KAKOBBI
MaciTadbl BO3eHcTBHA TpaHC(HOPMUPOBAHHON CpeAbl HA OPraHU3M;
BO-BTOPBIX, KAKHE MEPBI JJOJDKEH MPUHSTH YEIOBEK, YTOOBI «TIOMOYbY
OpraHM3MaM BBIMOJHSTH BO3JIOKEHHYIO Ha HUX (yHKIHIO [4].

Hamun Obi1 pa3paboTaH MPOEKT Hay4HO-HCCIIETOBATEIBCKHUX
paboT, KOTOpBI  HampaBlIeH Ha  CO3JaHWE  TPaMOTHBIX,
000CHOBaHHBIX MHOTO(YHKIIHOHAIBHBIX ¢$uTOIICHO30B
yp6anocpennsl ropona Habepexunie Yennsr (Tadm. 1).
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Tabmuna 1

Hay‘lHO-I/ICCHe):[OBaTGHI)CKI/IG pa6OTI)I
10 ONITHMH3ALHMH 3€JICHBIX HACAKICHHI

DKoJoro- N3yuenue AHanu3 cucTemsl
6uonoruueckas (hOTOCHHTETHYIECKOTO AQHTHOKCHUAAHTHO 3aIlUTHI
XapaKTepHUCTHKa ammapara pacTeHuit

paiioHOB AQHAJIU3UPYEMBIX

HCCIIeI0BaHMI 00BEKTOB
1.MoHuTOpHHT 1."3yyenune 1. HuzkoMomeKyIspHbIe
OKpYKaromen MUTMEHTHBIX CHCTEM | COCAMHEHHUS:
Cpebl: (hOTOCHHTETHYECKOTO -ompe/eeHre  acCKOpOMHOBOMN
-H3y4eHHe ammapara: kucnotsl o ['OCT 24556-89 u
(OHIOBEIX -olpeieIeHue JETHIPOACKOPONHOBOIT
MaTepHasoB; COIEPKAHUS KHCIOTBI 1o  Metomy  JIxk.
-HCIIOJIb30BaHUE xnopopwia a u b B | Bokuka;
METOJOB  aHaNM3a | JHUCTBSIX H3y9YaeMbIX | -OIpeAeNIeHHe TaHHHHOB IO
(busnuecKux U | pacTeHHil B aleToHOBBIX | Metony Heitbayspa-JIéBenTans
arpOXUMHYECKUX 9KCTPAKTAX; MIEpMaHTOHATOMETPUIECKUM
MoKazaTesiedl IOYB | -COoAep KaHHe METOJOM U C HCIOJIb30BaHUEM
Mo OOIIETPUHSITHIM | KapOTHHOMIOB B | BaHHJIMHOBOTO peakTHBa
METOUKAM. JIHCTBSIX m3ydaemblx | (CampikoB  A.C. uw  gp.)
pacTeHu. KaJIOPUMETPUUECKUIT METOJ.

1. Xapaxrepuctuka
BHJIOBOTO COCTaBa
HCCIEAyeMbIX
oOmacTeii:

- (hoH10BEIC
MaTepHabl;
-OmHcaHue
MPOOHBIX
IJIOIIAACH,
Takcarus
HacaX/1IeHUH
56-69-
83;001mecor3HbIe
HOPMATUBBL. . .,

1992, onenka OXC
(Anekcees, 1990);

- (eHoNOTIYECKHE
HaOIIOACHMSI.

OCT

2.XapakTepucTHKa
CTPYKTYpPHOI
OpTaHM3alUH JINCTA:

- OnpeleleHHe YHUCIa

XJIOPOIIIACTOB B
JIMCTHSIX;

-onpezieneHne
KOJINYECTBa KJIETOK
(oTocuHTE3UpYIOLIEH
Tkann  gmcta  (A.T.

MoxkponocoBa u P.A

Bopzenkopoii);

2.BpIcOKOMOTIEKYIIsIpHEIE
COEJTMHEHUS
KaJIOpUMETPUUECKUI METOJ;:

- OIpeJeneHus aKTUBHOCTU
MEPOKCUAA3HI o AM.
Bbosipkuny;

-aKTUBHOCTH
aCKOpOMHATOKCHIA3HI;
-aKTUBHOCTH

O (EHOTOKCHAA3HL.
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Lenpto maHHBIX palOT sBIAETCS HM3ydeHHE MoOp¢oreHesa u
(U3M0T0r0-0MOXMMHUYECKUX TPOLECCOB, BBIABICHHE MEXaHH3MOB
aJanTanui abOPUTeHHBIX M WHTPOAYIIMPOBAHHBIX BHIOB JPEBECHBIX
pacteHnid ¥ OOOCHOBaHHOCTh WX TPUMEHEHHE B YCIOBHAX
TEXHOTCHHOH cpenbl B ropojae HabGepexusie Uennsl. B pesynbraTe
JIOCTUTAETCS. OTHOCHTEIbHAS HOPMAJH3allM W  ONTHMH3AIHS
ypOaHOcpenbl ¥ oOecrmedeHHe DSKOJOTHYecKoil 0e30macHOCTH
Kamckoro peruona pecnyonuku Tatapcran.

[IpoBeneHHBIN arpoXMMHUYECKHI aHANINU3 MTOKa3aji, YTO MOYBHI B
HaCaXJIEHUSX 30H YCIOBHOTO KOHTPOJS HMMEIOT HEUTpaTbHYI U
CJTa0OIIEeNIOUHY0 peakiuio (Tabdn. 2), colepKaHHEe OPTaHUYECKOrO
BELIECTBA OT HM3KOIO JI0 CPEIHEro, CojepKaHHWe MOJBHUXKHOIO
(dhocdopa 1 0OMEHHOTO Kallvsl OT MOBBIIIIEHHOTO JI0 OYEHb BHICOKOTO.
B mouBax Taxe 0TMEUEHO BBICOKOE COJIEp)KaHWE HUTPATHBIX (GopM
azota (105-405) u HU3KOE Cojep)aHMEC aMMOHHMHHBIX (OopM a3oTa
(8,3-19,3 mr/kr).

B HacaxmeHHAX CaHWTapHO-3aIIUTHBIX 30H MPOMBINUICHHBIX
MpennpusITUil TouBbl UMeNH nokaszarens pH Beime, yem B 3YK u
XapaKTepU3yITCs CIab0KUCIION U ciiaborienouHon peakiueit (PHye
= 6,5-7,5), conmepxaHueM OpraHMYECKOTO BEIIECTBA OT CPETHETO 0
MOBBILIEHHOTO (5,5-6,2 %), comepkaHHEeM HUTpaTHBIX (HOpM a3oTa
Ha ypoBHe 247-300 MI/KT ¥ aMMOHUIHBIX ()OPM a30Ta Ha YPOBHE
6,1-15,6 Mr/kr.

B marucTpanpHBIX HACaXKIEHUSX IMOYBBI UMEITH HAWOOIBIIHNA
nokazarens pH, HU3KOe cofiepxkaHue opraHndeckoro Bemectsa (1,7-
3,1 %); OT HU3KOTO /10 CpelHEero cofiepKaHne aMMOHHMIHOTO a30Ta
(6,1-8,1 mr/kr), HutrparHoro asora (37-175) u moasmwxkHoro dochopa

(P,Os = 29,8-53,5 Mr/KTr); OT BBICOKOTO O OYEHH BBICOKOTO
conepxxanue oomennoro kamus (K,O = 210-325 mr/kr).
B paitoHax HCCIIEIOBAHUS npoBeIeHa OILIEHKA

OTHOCHTENILHOTO >KM3HEHHOTO COCTOSHHSI JIPEBOCTOSI II0 METOJAMKE
B.A. AnekceeBa. Hamu Obuto BwIgBIEeHO, uto B 3YK apeBoctoit

310poBeld — 82 %; B C33 NpOMBIIIEHHBIX MNPEINPUATUAX H
MarucTpalibHBIX TIOCaJKax — ocinabneHHel, 73 u 75 %,
COOTBETCTBEHHO.
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Tabmuna 2

ArpoxuMuYecKasi XapaKTepPHCTHKA MTOYB B paliOHAX MCCIICIOBAHUS
(r. HaGepexubie UenrHb!)

AI‘pOXI/IMI/I‘-IECKI/IC IIOKa3aTCJIk II0OYB

coJIepKaHue JOCTYIHBIX (hopM Opra-

Pation 9JIEMEHTOB, MI/KT HHUYEC-
HCCJICIOBAHUS pH | pHy Koe
_ Bellle-
Kl 1 20 | NH," | NOg | P05 | KO
CTBO,

%

30Ha YCJIOBHOT'O KOHTPOJIA

Hemmmnckoe | 25 | g9 | g3 | 405 | 1154 | 210 | 53
JJCCHHUYCCTBO
Hapk 71| 80| 193 | 210 | 2013 | 314 | 58
«I"penana»

CaHI/ITapHO-SaH.[I/ITHaﬂ 30Ha HpOMLIH.U'ICHHLIX HpeZ[HpI/IﬂTI/Iﬁ
3ason 75| 85| 61 300 | 4000 | 267 | 6,2
«JIuTeitHpII)
3ason 67 | 73| 149 247 | 3260 | 245| 55
((KyBHe‘IHLII/I»

MaFI/ICTpaJ'ILHbIe HaCaX1€HUusA

Astonopora | ) | gy 8,1 175 | 29,8 | 325 | 1,7
«ABTO-1»
Tpocnexr 7.7 | 86 6,4 164 | 22,7 | 210| 3,1
Mupa

UccnenoBannsa copep)kaHne TaHWHOB B JIMCTHSIX H3y4aeMbIX
JIPEBECHBIX PACTEHHH, MPOM3PACTAIONINX B HACAKICHUS PA3ITNIHBIX
9KOJIOTHYECKUX KAaTEropHuid, B TEUEHHE BCETO IEPHOAA BETETALUU
YBEIMYUBAIACH. Y JIUITBI METKOJIUCTHOW U TOTIONS 0aIb3aMHYECKOTO
B ycnoBusix C33 MpOMBINUICHHBIX TPEANPUATHI B HIOJIE HAKOTIIEHHE
TaHUHOB UAET UHTeHcuBHee, yeM B 3YK. V mpexncraButeneid poaa
Knen B TexHOreHHBIX JaHgmadTax CoAEp)KaHHE TAHWHOB IO
MecsI[aM CHIKAJIOCh, OTHOCHUTEIHFHO KOHTPOJIEHON 30HBI.

[loBBIlIEHNE CTEMEHM TEXHOTEHHOW HAarpy3Kd NPUBOJIUT K
BO3PAaCTaHUIO COJACPKaHHUS AacKOPOMHOBOW KHUCIOTHI B JIMCTBAX
M3y4aeMbIX BUJIOB JIPEBECHBIX PACTEHUH B HACAKACHUSIX CAHUTAPHO-
3aIIUTHBIX 30H TPOMBIIIIEHHBIX mpeanpuatuii. CopepxaHue
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TaHWHOB B JINCTBSIX PACTEHHU YBEJINYHBAETCA B TEUEHHE INEpHOIa
AKTUBHOM BereTallMd M JIOCTMraeT MaKCHMAalbHbIX 3HAYEHHH B
aBrycre. J[uHaMuka HaKOIUIEHUS] TAHUHOB M aCKOPOMHOBOM KUCIIOTHI
B JIMCTBSAX [PEBECHBIX PACTCHUH HMEET BUAOBYIO CIEHU(UKY.
KonneHncupoBaHHble TaHMHBI M acKOpOWHOBAas KUCIOTA, HA HAaIl
B3TJISM, SIBISIIOTCSA AaKTUBHBIMH  YYaCTHHKAMM  aJalTallOHHBIX
MIPOLIECCOB Y JPEBECHBIX PACTEHUH B YCIOBUSAX TEXHOT€HHOIO
crpecca.  Jna  ¢opMmMupoBaHHS ~ MarucTpalibHBIX  MOCAAOK
MIpEeANOYTEHNE CleNyeT OTAaBaTh CIEAYIOIIMM MOpoJaM: KJeH
OCTPOJINCTHBIM,  KJIEH  aMEpHWKaHCKHWHA, Oepe3a  IOBHCIAS.
[lpuMeHeHne THUMBI MENKOJIMCTHOM W TOMOJNs Oanb3aMUYecKOro
clenyeT OrpaHuuuTh. [ co3maHus HacaXIeHHH CaHUTapHO-
3alIUTHBIX 30H MPOMBIIIJICHHBIX NMPEeINpUsATHA Haubojee MOAXOIST
JIUIIa MEJIKOJIMCTHAsI, TOIONb 0anb3aMUYeCKUi, KJICH OCTPOIMCTHBII
u Oepesa MoBUCTA.

bubnmorpadudecknii Ciicok
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YK 622.331:622.794.4
Boponosa H.I1., 'pu6kosa C.M., Kazak I'.H.

Besiopycckuil HALUOHA/IbHbIN TeXHUYECKU YHUBEPCUTET,
r.MuHcK

Ob 3KOJIO'MYECKHUX ACIIEKTAX
PAIIMOHA/ILHOUW TEXHOJIOTUHU CYIIKH
TOP®PA

Paccmampusaemca mMamemamuieckoe Moldenuposanue
63AUMOCBAZAHHLIX NPOYECCO8 MENIOMACCONepeHoca NpUu CyuiKe
mopga, umo  nozgongem  pewamv — HAPUPOOOOXPAHHLIE U
mexHoso2u4ecKue  80npochyl, Kacarowuecs  payuoHaIbHO20
UCNIONIL308AHUSL CHIPLEBBIX PECYPCOB.

Ananus COBPEMEHHBIX MHUPOBBIX 9KOHOMHYECKHX,
JKOJIOTMYECKUX M COLMAIBHBIX YCIIOBUIl TOKa3bIBaeT, YTO BCE
aCIEKTBI YeJI0BEYECKON JIEATENBHOCTH JTOJIKHBI ObITDH
OPHUEHTHPOBAHBl HA KOHLENIHWIO YyCTOWYMBOro pasBurusa. OHa
paccmaTtpuBaeTcs ~ Kak  IpOIecc  W3MEHEHHH, B  KOTOPOM
JKCIUTyaTalllsl PECypcoB, HAIlpaBJIEHWE WHBECTUIUH, OpHUEHTALWs
HAy4YHO-TEXHUYECKOI0 Pa3BUTHA U MHCTUTYLMOHAJIbHBIE N3MEHEHHS
COTJIACOBAHBI JAPYT C APYTOM M YKPEIUISIOT HBIHEIIHUN U Oyaymui
MOTEHIHAT JJIsl yJOBJICTBOPEHHS YEIOBEUECKUX IMOTpeOHOCTEH H
yctpemnennii [1]. CyTb ee 3akimrodaeTrcss He B HEMEJIEHHOM
CAEpP)KMBAHUN YIKOHOMHYECKOTO pPOCTa, a B IPEKPALIEHUH, Ha IEPBOM
JTame, HEpPalMOHAJBFHOIO  pOCTa  HWCIOJB30BAHHSA  PECYPCOB
OKpykaroiied  cpenpl. JlaHHass  KOHUIENUUS  I[OJpa3zyMeBaer
ONTUMAJIBHOE  HUCIOJb30BAHWE  OrPAaHMYEHHBIX  PECYpPCOB U
WCTIONIb30BaHNE JKOJOTHYHBIX TMPHUPOAO-, DHEPro-, U MaTephao-
cOeperaronmx TEXHOJIOTHH, BKIIIOYas J0OBITY U TepepaboTKy CHIPbS,
CO3/IaHNE DKOJIOTUYECKH IMPHEMIIEMON MPOAYKIHMH, MHUHHMHU3ALUIO,
nepepadoTKy U YHHUTOXKEHHE OTXOJIOB.

Jiia palimoHaJbHOTO HCIIONB30BAHUS TMPHUPOTHBIX PECYPCOB
BaYKHOE 3HAUEHHE MMEET N3Y4YEHHUE MPOLECCOB TEIIIOMACCOIIEpEHOCca
B THUIMYHBIX OpPraHOT€HHBIX MPHUPOIHBIX AMCIEPCHBIX Cpenax,
TaKMX, Kak Topd. B ecTecTBEHHBIX yCIOBUSX A1 Topda XapaKTepHO
3HAYUTEIIBHOE BJIarocojepkanue. Jlias ero HCIoNb30BaHUS B
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MPOMBIIIJICHHBIX HENsSX HeoOXOoAWM IMpolecc ero oOorameHus B
BUJIE CYIIKH.

Cymky TOopda MOXKHO pa3feluTh Ha HECKOIBKO ATamoB [2]:
3Tall MOCTOSIHHOM CKOPOCTH CYWIKM M A3Tal MaJarollield CKOPOCTH.
Yacto Mexay STUMH OCHOBHBIMU 3TallaMU OMPEENseTcs MepHOJ
HEKOTOpOoH  BblIepkKU. CyIIeCTBEHHBIM  SIBISETCS  BOIPOC
«yJIaBJIMBAaHUSD) MOMEHTa HACTYIUICHUSA BBIIEPKKHU u
COOTBETCTBEHHO MU3MEHEHNUS TEXHOJIOTUH CYIIKH B BUJE OTKIIOUYEHUS
HMCTOYHHMKA TeIla JO MOMEHTAa 3aBEepIUCHMs Mpolecca yAaleHHs
BIIaTW 32 CYET KOHBEKTHBHOHN cocrtapistomieil. [Ipu sTom yOBUTH
BJIarvu ACJIMTCA HA TpU Iepuoaa: HepBI)II\/'I COOTBCTCTBYCT IIOJOI'PEBY
Topa 10 TeMIepaTryphl CYyIIKH, TJE BIAroCcoAepKaHuEe U3MEHSICTCS
HE3HAYUTEIbHO; BTOPOH COOTBETCTBYET IOCTOSIHHOM CKOPOCTH
CYLIKH; TPETUH — NaJawlled CKOpOCTH cymkd. s co3maHus
sHeprocOeperaioield TEXHOJIOTUH CyIIKM Topda HEeoOX0oauMo
OMpeACINTb BPEMCHHBLIC HWHTCPBAJIBI J3TAllOB W TEMIICPATYPHBIC
XapaKTEePUCTUKH Ipoliecca.

Ha mnepBom orame yObUIb BJIard 3a CUET HCHAPCHUS
KOMIICHCUPYETCA €€ TIOCTYIVICHUEM U3 BHYTPCHHUX CJIOEB H
Temreparypa Topda mnpaxTuiecku He MeHseTcs. KoadduuneHTs
TEIJIOMACCOIIEPeHOca OCTAal0TCs HeM3MeHHbIMH. Ha BTOpoM 3Tame
TeMIeparypa Marepuaa MOBBINIACTCS, KO3 (DUITUCHTBI
TEIJIOMAacCOOOMEHA CHU)KAIOTCSL.

PaccmoTpum monpoOHee mepBbI 3Tanm cymwkd Topda u
ONpPEACNIMM €r0 XapaKTepUCTUKU JUIsi KOHKpeTHoro ciy4vas. s
3TOTO TpEACTaBHMM HM3MEHEHHE TeMIIepaTyphl NpU cylike Topda B
BUJIC KpaeBoH 3a1auu:

%zazxi;, xe(0;1), te(0;T} (1)
u(x,0)= f(x), 2)
u0:t)=gr(t) ult)=po(t) (3)
rme - Temmepatypa, C; ¢ — Bpemsa, c¢; T —
HPOJOJDKUTENIFHOCTE TIpOIecca, €; X — KOOpAWHATa, M; a —

K03 GUIMEHT TEMIIePaTypOIPOBOIHOCTH, M2/C.
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3amada (1)-(3) omuceiBaeT pacmpocTpaHEHHE Terja B Macce
Topda Ha JIGHTE TpaHCIOpTepa UIMHOW [/, €ClIM Ha KOHIax
MOJICP)KUBACTC  3a[JaHHBI  TeMIepaTypHbIH pexuM. Pemnm
KpaeByIo 3aJja4yy METOJOM CETOK C MOMOILBIO HEABHON ABYXCIOMHON
Pa3HOCTHOI cxeMbl [3] BO BHYTPEHHHUX y3J1aX CETKH:

A j —[@+2A)j + Ajg j =—Uj j1. 1=0.1.n, j=01.m,(4)

rae ﬂzi, h:I— .
h2 n m

s rparut; obnactu: Uop,j = gol(tj ), Up,j =92 (tj } Ha HYJIEBOM

BPeMEHHOM cioe  Ujg = f(xj) J[lanHas cxema (4) wumeer

MIOTPEIIHOCTh O(r+h2)

Ha pucynke 1 wn3o0pakeHa 3aBUCHMOCTh pacHpeneieHus
TEMIEPaTyp B 3aBUCUMOCTH OT KOOPAMHAT B KAKABIH MOMEHT
BpEMEHHM TIpoIlecca CYHIKM TpPH KOHKPETHOM 3aJ@aHUU  €ro
XapaKTepPHUCTHUK:
xe(010), te(0,025 f(x)=20, @t)=2t+2, @,(t)=t+20.

W3 pucyHka ICHO BUJIEH BPEMEHHOM MHTEpBAJI IIEPBOrO ATAra
CYLIKH, TJe TeMmIepaTypa HE MeHseTcsi, a Jajiee HadHMHaeTCs
MOBBILIEHNE TEMIIEPATYPBI IIPU HACTYIUIEHUH BTOPOT'O 3Tala.

B pesynprare BapbupoBaHWS 3aJaHHUA  HAdaJIbHBIX U
IPpaHUYHBIX yciaoBHM KpaeBod 3amaud (1)-(3) MOXHO JOOUTHCS
ONTUMAJBHOTO BPEMEHH «BBIACPKKH» (MOAJEPXKAHUS MMOCTOSHHON
Temmeparypel B Macce Topda) [0 HACTYIUIGHUS IOCTOSHHOM
CKOpPOCTH IPOIECCa CYIIKH.

Takum oOpa3oM, pa3paboTaHHasT METOIMKA IO3BOJIET
ONTUMM3UPOBATh MpoLecC CYMKH Topda, HUYTO MNPUBOAUT K
YBEIMYEHHUIO IPOW3BOAUTENHHOCTH, CHIDKEHHIO 3HEProOeMKOCTH,
MTOBBIIICHUIO KOJTMYECTBA KAY€CTBEHHOW MPOAYKIIMY U YMEHBIICHUIO
TEIJIONOTEPD B OKPYKAIOIIYIO CPENY.
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Puc. 1 — 3aBucumMocTh pacnpeneneHus TeMIepaTyp
OT KOOPAMHAT U BPEMEHU

Kommnexchoe HCCIIEZIOBAaHUE u MaTeMaTUYECKOE
MOJCJIIMPOBAHUE B3aUMOCBSI3aHHBIX IIPOLIECCOB
TEIJIOMACCONIEPEHOCA TIO3BONISIET C EIUHBIX METOHOJIOTHYECKUX
MO3ULIMNA penaTh IPUPOAOOXPAHHBIE U TEXHOJIOTMYECKUE BOIIPOCHI,
KacarolUecs pallMOHAIIBHOIO UCIIONIb30BaHUS ChIPEBBIX PECYPCOB.
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monorpadus / H.I1. Boponosa. — Munck: BHTY, 2009. — 260 c.
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V]IK 662.62
Bsa3oBuk B.H.

YepKaccKkuil rocyapCTBeHHbIN TEXHO/I0THYeCKH I
YHUBepCUTeT, I'. YepKacchl

IKOJIO'MYECKHUE ACIIEKTBI
3JIEKTPOHHOKATA/IMYECKOI'O TOPEHHUA
TBEPAOI'O TOIIJ/IUBA

Paccmompenwvl  ocnosHbie 3acpsasnumenu u ux ooOpasosauue npu
eopenuu  monausa.  Ilpusedenvl — mexanusmvl — Oelicmeus U
pe3yibmamul UCCIe008aHUs YMEHbULEHUs 8b10POCO8 OKCUO08 a30ma
(Il) u yenepoda (Il) npu 31eKMPOHHOKAMANUMULECKOM CHCULAHUU
Velsi u Opeecumbi.

Kaxxnpiii rog B atMocdepHbIif BO3IyX BEIOpachIBACTCS THICSIUU
TOHH pPa3HOOOPa3HBIX XWMHYECKHX BemiecTB. M3 HanOombmmx
3arpsi3HUTENe aTMOC(HEPHOTO BO3yXa, KOTOPHIE BBIACISIOTCS MPH
CKUTaHUM TOIUTMBA M Ha KOTOpble ycTaHOBIeHbl HopMbl [1/IK,
CJIeyeT BBIJEIUTH ISATh OCHOBHBIX: TBEpIble YacTH (IbUIb, 3071a,
caka); OKCHIbl CEphl; OKCHIBI a30Ta; OKCHIBI yIJIepoJa;
yIIeBOJOPOBI, KOTOphle ompenensior Ha 90-98 % BanoBble
BEIOPOCHI BpEIHBIX BEHIECTB B OOJBIIMHCTBE TOpoaoB. Jlis
OOJIBIIMHCTBA MPOMBINIICHHBIX PETHOHOB XapaKTEPHBI CIIEAYIOIIHe
JOJHM 3arpsi3HSIONIMX BEIIECTB B aTMOC(EpHBId BO3AyX: OKCHJ
yraepoaa - 50 %, okcuasl cepsl okoiio 20 %, TBepabie yactu 16-20
%, okcuapl azora 6-8 %, yraeBomoponsl 2-5 %. Ho, ¢ yuetom
TOKCHYHOCTH, B TIEPBYIO OUYepe/Ib CIENyeT BBIICIUTh OKCHJIBI a30Ta,
MOTOM CJICAYIOT OKCHJIBI CEPBI, LT U OKCHJI YIIIepoa.

VYraeBogoponsl W caxa, MO CYTH, SIBIAIOTCS NPOIYKTaMHU
HEJIOXKOra M TMOAJAIOTCS TOMY K€ HM3MEHEHHMIO, YTO M OKCH]
yriepona (II). IloaTomMy Hac B TIEpBYIO oOdYepeab HHTEPECOBAIH
M3MEHEHUS KOHIICHTPAIMK OKCHIOB a30Ta u yraeposa (1I).

CornacHo JnuTepaTypHBIM JaHHBIM [1] okcuael a3ora
o0pa3yloTcs HE TOClie OKOHYaHWA peaknud TOpeHus, a
HEMOCPEJICTBEHHO B 30HE TOPEHHS M 3aBUCAT OT pAda XUMHYECKUX
peakuuii B 1wiamMeHu. [lpm sTOM o0Opa3oBaHME OKCHIOB a30Ta
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MPOUCXOAUT HE TOJNBKO B pe3yiabTaTe pPEakUud aTOMapHOTO
KHCJIOPOJIa C MOJIEKYJOH a30Ta, HO M 110 APYTHM PEaKIHsIM.

Ceiiuac BBLAEISIIOT TPU OCHOBHBIX HCTOYHHMKA OOpa3oBaHMS
OKCHJIOB a30Ta: «TEPMHUUYECKHUE», «OBICTPBIE)» U «TOILUIUBHBIE.

[Ipu Temneparypax B mnpenmemax 293 nmo 593°K Bwixof
00pa3oBaHUs «TEPMUYECKUX» U «OBICTPHIX» OKCHIOB a30Ta TPYIHO
pasnuuuth. CpegHee BpeMs 00pa3oBaHUs OKCHIOB a30Ta U CKOPOCTh
oOpazoBaHMsi 3a TJIyOMHOH (QpOHTAa TMJIaMEHH HW3MEHSIOTCS
He3HauuTenbHO. [lpuM MOBBILIEHHHM TeMmepaTrypsl, oOpa3oBaHHE
«OBICTPBIX» OKCHIIOB a30Ta HE YBEIWYHMBAETCsS, a, HAo0OpoT,
CHIDKaeTCSl.

Bpemss 00pa3oBaHHMsS  «T€PMHUYECKHX» OKCHAOB  a30Ta
coctapmsier (3-4)-10* ¢, Torma kak 06pa3oBaHHE «OBICTPHIX»
OKCHJIOB a30Ta 3aKaHumBaercs 3a 1-107 c.

«TormnuBHBIEY OKCH/IBI azora o0pazyroTcs u3
a30TOCO/ICpP)KAIIMX COCAWHEHWH TOIJIMBA TPU TPOAYBKE €ro
ropsyuM Bo3IyxoM Yyxe npu Temmeparype 900-1000°K. Ilpu
temneparypax 1000-1400°K Ha HavanmpHBIX Yyd4acTKax Qakena
IUTAMEHH, TJE MPOUCXOTUT BOCIUIAMEHEHHE M TOPEHHE JIETY4hX
COEAMHEHHH, HAOII0AAETCs 3HAUNTENbHBIN BBIXOJl OKCHIOB a30Ta.

OnnHumu u3 HamOoJiee 3HAYMMBIX TOKCHYHBIX 3arps3HUTENIECH
aTMOC(EpPHOTO BO3AyXa €CThb MPOJYKTHl HEMOJHOTO CTOpaHwus, a
WMEHHO OKCHABI YIJIepoJa, ajbIeruibl, OPraHuIecKue KUCJIOTHI U
yraesogoponsl. Cpenn HuUX HauOolsiee 3HAUYUMBIM SIBJISIETCSI OKCH[
yraepona (II).

Cxema oOpazoBanuss u Boiropanus CO mnpu  ropeHuun
YIJIEBOJOPOJOB CIEAYIOMas: Ha HAdalbHOM JTalle BBITOPAHUS
YTIIEBOIOPO/IOB WIET HakoIuleHne okcuaa yraepoxaa (II), a morom
WJIET ero OKHUCIICHUE M0 JUTMHE KaMepbl cropanus. Tak mpu ropeHnH
MeTaHa mnpoucxoaut HakomineHue CO go 2-3 %, a motom
MNPOMCXOJUT  IOCTENICHHOE  BBITOPAaHHE €r0 W KOHeyHas
koHueHTpamus cocrasisiet 0,01-0,1 %.

Kak omun u3 MeTOJOB CHMXEHHS KOJIMYECTBO BHIOPOCOB B
OKPYKaroIy1o cpeny u pacxona TOILIMBA ecTb
AJIEKTPOHHOKATATUTHIECKOE TOpEHHeE. [pu AJIEKTPOHHO-
KAaTQJIUTUYECKOM TOPEHUM JIOCTUIAeTCs CHIDKEHHE DHEpruu
aKTHBALUU SHAOTEPMHUYECKON COCTaBHOM MEPBOM CTaJWU FOPEHUS -
pas3noKeHHsl YTJIEBOJOPOJOB Ha YIJIEBOJOPOAHBIM paaukan |
npotoH.  CHMXKEHHE  3HeprozaTrpaT Ha  IEpBYI0  CTajHIo

57



TEPMOJECTPYKLIUH  YIJIEBOAOPONOB  TOIUIMBA  MPHUBOAMT K
YBEJIMUCHHUIO BBIACICHUS TeIUla Ha IIeJICBOH TEIUIOHOCHTENb, 4YTO
MIPUBOJUT K CYLIECTBEHHON SKOHOMUH TOIUIUBA.

IIpy wucnonp30BaHMM  3JEKTPOHHOKATAIN3a  IPOUCXOIUT
OoJiee MOJTHOE BBITOpAaHUE Yriepoa B ulake. Tak Mpu HampsuKeHUH
4 xB creneHp BBIrOpaHMs yriepoia yBenuuuBaeTrcsi Ha 32 % u
9KOHOMHMA ToruBa jocturaer no 20 %. Ilpu yBenuueHun
HamnpsDKEHUST - OSKOHOMHS TOIUIMBA M CTENEHb  BBITOPAHUS
yMeHbIIaroTes [2].

OJEeKTPOHHOKATAIUTUIECKOE CXKUTaHNE HE BIMSET Ha MpoLece
0o0pa30oBaHUs OKCHIA CEPbl, a BIUACT JIMIIL Ha cooTHomeHue SO, :
SO;, kOoTOpOE CMeIaeTcs B CTOpOHy Oouibliiero oopasoanus SOs.

BnusiHue 351€KTPOHHOKATAIMTHYECKOTO CXXHUTAHUS YIJISL Ha
BBIOpOCHI B aTMOC(EpHBII BO3AYyX HCCICNOBAIM Ha CTCHIOBOM
yCTaHOBKE, KOTOpasi COCTOUT: M3 KaMephbl CTOPaHUS C Pa3psSAHBIM
YCTPOMCTBOM; TEpMOCTaTa,; WCTOYHHKA TUTAHUS Pa3psAHOTO
YCTPOHCTBAa W KOMIIPECCOPA, MOCTOSIHHOIO 00beMa BOIBI, KOTOpast
HarpeBaeTcs. OKCIEepUMEHTHI POBOAMIIH KaK npu
JJICKTPOHHOKATAJIUTUYECKONH  00paboTke, Tak u 0e3  Hee.
UccnenoBanu obpazoBanue okcuaa azota (II) m oxcupma yriepoxaa
(II) kak cambIX pacIpOCTPaHEHHBIX M OJHHUX W3 CAMHX TOKCHYHBIX
BEIIECTB, KOTOpPhIC BHIOPACHIBAIOTCS B OKPYXKAMOIIYI0 CpEy.
Pesynprarer nccinenqoBanuil MpruBeeHB! B Ta0M. 1.

Kak BunHO u3 Tabn. 1 Hanbonbliee yMeHbLIEHUE BEIOPOCOB B
aTMoc(epHBI BO3AyX HaOIloJaercs Npu HampsbkeHud 4 kB, xoraa
yMeHbIIeHNEe KoHIeHTpanuu okcuaa azora (II) mocturaer 80 %, a
okcup yriepoaa (II) mpu Tom xe HampspkeHuu, moutu 52 %. [pu
TOM K€ HaNpsHKeHWH COAEp)KaHWE OCTATOYHOrO YIiIepoja B ILIAKe
Takke Oyner HanMmeHnsinee [2]. C TOBBIIIEHHEM HAIPKEHUS
KOHIIEHTPALHsI OKCHJOB a30Ta U yIJIEPOa YBEIUIHBACTCS.

Takoe ymeHbiieHne oOpa3oBaHus okcuaoB azora (II) moxHO
OOBSICHUTh TEM, YTO TpPH UCIOJNH30BAHUN DJIIEKTPOHHOKATAIN3A
noJiaBJisieTcsl 00pa3oBaHUE «TEPMHUYECKHX» OKCHUAOB a30Ta 3a CUeT
¢ukcaunm aToMapHOro Kuciopona. UYro KacaeTcs «OBICTPBIX»
OKCHJIOB a30Ta, TO TPHW MOBBIIIEHUH TEeMIIepaTyphl, coriacHo [1],
BBIXO/[] 3TOW TPYIIIBI OKCUIOB a30Ta 3HAUUTEIbHO YMEHbBIIAETCSI.
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Tabnuna 1
3nauenue koHueHTpauuii NO u CO npu pa3HbIX

HAIPSDKEHUAX
Oxcupst azota (II) Oxcunel yraepona (II)
= |2 = | 3
S <)
=} =
) o, N ™ ) X
@h §‘E = = < ;\E 5 2 <
e g = 52| 85| 5= g = g5
o S o S = E s S g 8= =3
S | EE | EE| S5 EE| EE | 8%
E 5 o 5 o 2z 5.2 5 9 2
t=] t<) o) [t<) ts] o)
=3 =t St = g s = =
5 S& | E&| 25| 53&| & = Z
== 28 |28 |5 &g | 28| =€ > 2
3 60 30 50 280 180 35,7
4 60 12 80 280 135 51,78
5 60 27 55 280 145 48,2
6 60 38 36,7 280 160 42,9
7 60 40 33,3 280 190 32,14
8 60 33 45 280 70 75

[Ipu wucnonb30BaHWM  AJIEKTPOHHOKATATM3a  MPOUCXOAUT
YBEJIMYEHNE KOJINYECTBO BBIACISIEMOM TEIIOTHI.
VYmenbiienne BblOpocoB okcuaa yriepoxa (II) mpomcxomut

Onarogaps yBeJIMYEHHIO KonudecTBa paaukanoB HO®, koropsie
0o0pa3yroTcsi B 30HE DJIEKTPOHHOKATAlIM3a W3 TMapoB  BOJBL
YMeHbIIeHnI0 KOHIEHTpauuu okcupaa yriepoxa (II), kak m ams
«OBICTPBIX»  OKCHIAaX  a30Ta, CIIOCOOCTBYET  CYILIECTBEHHOE
MTOBBIIIIEHUE TEMIIEPATYPHI.

Oxcuasl yraepoaa IOOKHCISeTcs a0 okcuaa yriepoaa (IV)
Onaronaps ryuiiet 1udQy3uu KucIopoaa.

C nenpro U3y4yeHHs! MPUYHUH PE3KOro MaJeHUs KOHLIEHTpalui
okcuaoB azota (II) m okcumoB yraepona (II) mpu Hanpsoxenun 8 kB,
ObUIM  TPOBEINECHBI HCCIICAOBAHMS  JIIEKTPOHHOKATAIUTHUECKON
HEWTpanu3aluu JbIMOBBIX Ta30B OT TOKCUYHBIX COeIUHEHUU [3] Ha
IIpUMeEpE BBIXJIONHBIX Ta30B aBTOTPaHCIIOPTa ¢ JoOaBieHHEM U 0e3
nm00aBIICHHS BO3IyXa.

B pabote [3] ObUI0 MOATBEPXKAEHO, YTO MPH HCIIOIB30BAHUH
00BEMHOI'0 WJIM THXOIO paspsiia IPOUCXOAUT CYILECTBEHHOE
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YMCHBIIICHUE KOHIIGHTpaluu OKcuaoB a3ora u yriepoma (II) B
JBIMOBBIX Ta3ax. Tak ObLIO JOCTUTHYTO YMEHBIIICHHE KOHIICHTPAIHH
okcunoB yriepoma (II) mpm Hampsoxenmn 10 xB mo 84,5 % m
OKCHJIOB a30Ta 10 79 % 3a cdeT KUCIOpoaa, KOTOPHI OCTaeTrcs B
JBIMOBBIX Ta3aX IMOCIIC CTOPAHHS JKHUIKOTO TOIUIMBA. AHAJIOTHYHBIC
MPOIIECCHl TPOTEKAIOT W TPW CTOPAaHWU TBEPAOTO TOIUIMBA B
KOTJIOarperarax, MoToMy 3TOT IIPOLIECC MOXKHO HCIIOJIb30BaTh LIS
OYHMCTKH JBIMOBBIX I'a30B OT OKCHAOB a3zota u yriepoaa (1) mpm
Hanpspbkenuu 10 kB.

Tax >xe Obputa wuCcIeAOBaHA CTENEHb BBITOPAHUS YIS
YcraHoBneHo, 4TO npu WCTIOJIb30BaHAN ANEKTPOHHO-
KaTaJIUTUYCCKOI'O TOp€HUA CTCIICHb BbII'OpaHUA YIJIA IOBbBIIIATIACH
Ha 32 %.

AHANOTHYHBIE  WCCIENOBAaHUA OBUIM  TPOBENEHBl  IPHU
QJICKTPOHHOKATAJIUTUYCCKOM CKUTaHUM JPCBCCHUHBI. Pe3y.]'H)TaTI>I
3THX HUCCIICAOBAaHHUI TIPEICTaBICHBI B Ta0MI. 2.

Tabnmma 2
3nauenue konneHntparuit NO u CO
IIPY Pa3HBIX HAIPSHKEHUSIX
Oxcupsl azota (II) Oxcuanl yraepona (1)
= | g = | 3
=} < Q =
m mE |:'<~'>E X mz |::<">2 SN
2 5 = = =c = =)
g g = 5 = S E g = 5 = S E
= S o 85 =R S o S I s
z |g2¢| Bg |88 | B¢ | Bg |88
X = 5 x5 H B Tz g Z 5 ==
2 2Q 2 g2 o LQ 2 g o
=] 5 3 = = 58 H s =1
S | EE| E& | EE| EE | E& | &2
T Zz'€| 298 | >8] =% Zz'€ | & g
3 45 38 15,6 330 300 9,1
4 45 23 48,9 330 220 33,3
5 45 24 46,7 330 240 27,3
6 45 30 33,3 330 130 60,1
7 45 22 51,1 330 270 18,2

Kak BuznHO U3 Tabi. 2 MakcUMaJlbHOE YMEHBIICHUE BHIOPOCOB
B aTMOc(epHBII BO3AyX HaOmoaaeTcs npu HanpsbkeHud 4 kB, koraa
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yMEHbIlIeHHE KOHIeHTpauuu okcuna azora (II) mocturaer moutm
49%, a oxcuna yraepona (1), mpu ToM ke HanpspkeHHH, To4YTH 33%.
[Ipu BeICIIMX HaNpPSHKEHUSX CHIPKEHHE BBIOPOCOB OKCHAA a30Ta U
yriepona MeHbIIe.

Hcnonb3oBaHne  3JIEKTPOHHOKATAIUTHYECKOTO  TOPEHUS
IPEBECHHbl W YIVISI TNPHUBOAUT K CYLIECTBEHHOMY YBEIMYCHHUIO
KOJIMYECTBA BBIACISEMON TEIUIOTHI MAJSl APEBECHHBI U MOJXKET
npocturathb 710 20 % [2].

Hcxons n3 Bcero cKkazaHHOTO, MOXKHO CJETIaTh BBIBOJ, YTO TPH
WCIONB30BaHUN  3JIEKTPOHHOKATAJUTUYHOTO TOPEHUS yIiId U
JPEBECHHBI TMPOUCXOJUT CYIIECTBEHHOE YMCEHBIICHHE BBIOPOCOB
OKCHJIOB a30oTa MW  yrjaepoaa. Tak mpu  HMCIONB30BAHUU
JJIEKTPOHHOKATAIM3a MPH CXHUTCAaHWW yIId NpH HanpspbkeHun 4 kB
JNOCTUTaeTcsl yMEHbIIEHHE BHIOPOCOB OKCHIOB a3ora a0 80 %,
OKCHJIOB YIJIepoJa MouTH 10 52 %; mpu CXKUTaHUU JPEBECHUHBI IpU
HanpsbkeHuH 4 kKB yMeHbIIeHne BEIOPOCOB OKCHIOB a30Ta IOCTUTAET
80 %, oxcumoB yriepoma - modytd A0 52 %. Ilpu Bblcmmx
HaTpsDKeHUsIX  BBIOpockl  okcuaoB azora u  yruepoxa  (II)
CYIIECTBEHHO YMEHbIIatoTCs. [109TOMyY BBICOKHE HAPSKEHUSI MOTYT
OBIThb MHCIHOJB30BAaTHCS JIMIIL JJIs yMEHBLICHHS BBIOPOCOB B
aTMoc(epHBIN BO3MyX, TOTAa KaK HalpsbKeHUs: okoo 4-5 kB moryt
OJTHOBPEMEHHO HCTOIB30BaThCs KaK JUisi YMEHBIICHHUS] BBIOPOCOB B
aTMoc(epHbIil BO3AYX, TaK U ISl 5KOHOMHH TOIUTUBA.
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Y]IK 538.69:331.45
I'abiBa B.A., IlepeneTt T.H.

HanuoHanbHbIA aBMALlMOHHBIN YHUBEpPCUTET, I'. Kues

MUHUMU3BALIUA PUSUYECKOTI'O
3AI'PA3HEHHUA B ITPOU3BO/JCTBEHHbBIX
3AAHUAX U COOPYKEHUAX

B cmamve onpedenen 6kiad paziuuHvIX UCMOYHUKOE MASHUMHbBIX
noneu 8 INEKMPOMASHUMHYIO O0OCMAHOBKY NPOU3BOOCTNEEHHbIX
nomewenutl. Pazpabomanvl pekomenoayuu no CHUNCEHUIO YposHel
UCTNOYHUKOB MACHUMHBIX NOJel 8 DeabHblX NPOU3800CMEEHHbIX
VCI0BUSX.

CoBpeMeHHOE MPOW3BOACTBO XapaKTePU3yeTCs OONBIITUM
KOJMYECTBOM W Pa3HOOOpazueM 3JeKTPOHHOTO U DJIEKTPHYECKOTO
000pyIOBaHUS, UCIIOIB3YyEMOr0 KaK B TEXHOJIOIMYECKUX MPOIIeccax,
Tak ¥ B KAUSCTBE BCIIOMOIaTeJIbHOTO OCHAII[CHHMS.

OOBEKTUBHO 3TO BEAET K IOBBIIICHHUIO AJIEKTPOMATHUTHOTO
(oHa B MPOU3BOJCTBEHHBIX MOMENIEHUIX. [Ipu 3TOM, KaK MpaBwIIo,
AIEKTpUIECKas COCTaBJISAIONIAst AIEKTPOMArHUTHOTO IOJIst
JKpaHHWpyeTcs 000 MEeTaTMYeCKOH IOBEPXHOCTHIO (KOpITyC
mpubopa, MeTAUIMYECKHH pykaB ®W T.aI.). B To xe Bpemsa
SKpaHUPOBAHNE MATHUTHOTO IOJISI SIBJISICTCSI CIIOXKHOM TEXHUYIECKOM
3amadeit. HamOonpliuii Bkjajg B YPOBHM MAarHUTHBIX IOJIeH B
MIPOU3BOACTBEHHBIX YCIIOBUSIX JIaf0T MarHUTHBIE OJIs
MIPOMBINTUICHHON YaCTOTHI U €€ PAa3IMIHBIX TAPMOHHK.

Coctosinne mpodjeMbl. B wuaeanbHBIX YCIOBHAX IIPH
HAIMYUU HMCKITIOYUTENILHO JIMHEHHBIX IOTpeOHTEIeH MarHUTHEIC
MOJII U UX YPOBHU OOYCJIABIIMBAIOTCS MOJISIMH, T€HEPUPOBAHHBIMH
TEXHOJIOTHYECKUM U BCIIOMOTaTeJIbHBIM 000pyI0BaHUEM.
MarauTHbIC TIOJISI CUCTEMBI 3JIEKTPOITUTAHUS MTPEHEOPEKUMO MAJbI,
YTO CcHeAyeT W3 B3aUMHOIO KOMIICHCALIMM TPOTHUBOIOIOXKHO
MIPOTEKAIONTUX TOKOB.

B  peadpHBIX  TPOW3BOACTBEHHBIX  YCIOBHUSAX  YacTo
HaOJIIOJIaeTC TPOCTPAHCTBEHHBIM pa3HOC (ha3HOTO M HYJIEBOTO
pabodero TMPOBOMHUKOB, UYTO SBJISETCS TPHYMHON MOSBICHHS
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MarHUTHOTO  TOJII  TNPOMBIIUIEHHOH  4acToThl.  [losiBieHue
HEKOMITEHCUPOBAaHHBIX 3JIEKTPOTOKOB B Tpex(a3zHOH dEKTPUIECKO
ceTm  mW3-3a mepekoca (paz3 W HATMYME  HEJIHMHEWHBIX
JNEKTPOTIOTPEOUTENEH TakKe SBISIETCS MPUYWHOW TeHEparuu
MarHMTHBIX mojei [1, 2].

YacTHYHO MOSBIICHWE MAarHUTHBIX TOJIEH B TaKUX YCIIOBHAX
MpeJOTBpaIaeTCsl HMCIOJIb30BaHHEM O000pYJOBaHUS KOMICHCAILIUH
peaktuBHOM MomHocTH [3]. OpnHako, JaHHOE O00OpyIOBaHHE
JOCTATOYHO JTIOPOTOCTOSIIIIEE W HE BCErna 0OecreynBaeT KelaeMbIl
pe3yIbTar.

Ananus IMPUYXH TIOABJICHUSA HCKOMIICHCHPOBAHHBLIX TOKOB B
cUcTeMax »JJEKTPONHUTAHHSA pa3HBIX KOHCTPYKIHMH KacaeTcs, B
OCHOBHOM, BPOKJCHHBIX HEJOCTATKOB ATHX CHCTeM Oe3 aHaimn3a
TTOSIBIICHUS HEKOMIIEHCHPOBaHHBIX AIEKTPOTOKOB B
MTPOM3BOJICTBEHHBIX yCIOBHAX [4].

JocraTouHo TiyOOKUi aHaIM3 MOSBICHUS MAarHUTHBIX ITOJICH
H3-3a HAJIN4YUs HCKOMIICHCHUPOBAHHBIX 3JICKTPOTOKOB HNPOBEACHO B
pabote [5]. OmHako HpeACTaBICHHBIE YKCICPUMEHTAIbHBIC JaHHBIC
W PEKOMEHJAIMH 110 CHIDKEHWIO YpPOBHEW MArHUTHBIX IIOJIeH B
MIPOM3BOJCTBEHHON cpele KacaloTcs TOMEIIeHWH, B KOTOPBIX
OKCIUTYaTUPYIOTCSA KOMIIBIOTCpPpHAsd TCXHHWKA, W OHHM HE BCETrAa
OpUeMIIEMBl  JUIsl  NOPEAUPUITHM € BBICOKHMH  YPOBHSAMH

ANEKTPONOTPEOICHUSI u Pa3IUYHBIMU THIIAMHA
AIIEKTPONIOTPEOUTEIEH.
IIpencraBnsiercs HEOOXOIUMBIM MIPOBEJICHUE

AKCIIEPUMEHTAIBHBIX HWCCIICJIOBAHUN KOJHMYECTBEHHBIX 3HAYCHUH
HEKOMIIEHCUPOBAHHBIX 3JIEKTPOTOKOB (B T.4. U TOKOB YTEUKH) C
AHAJIM30M IIPUYHH UX ITOSABICHUA.

Hesablo cTathm sBiseTcs KiIaccUPUKALUs W ONpeAeeHUe
BKJIaJ]a Pa3IUYHBIX HCTOYHWKOB MAarHUTHBIX IOJIEH B pPeajbHBIX
MPOM3BOJICTBEHHBIX YCJOBUSIX W pa3padOTKa pEeKOMEHJIAlUi o
CHWKEHUIO UX YPOBHEM.

B o0mem ciryyae HCTOUHMKaMU MAarHUTHBIX MIOJIEH SIBIISIOTCS:
pa3InIHOE JJIEKTpPHUECKoe o0opymoBaHme (KaKk OCHOBHOE, TaK H
BCHOMOFaTe.HBHOG), MAarHuTHBIC 10JI4 HEKOMIICHCUPOBAHHBIX
JNIEKTPOTOKOB M TOJA  TOKOB  yTeukd. YacTH4HO  Ha
AJNIEKTPOMATrHUTHYIO 00CTAaHOBKY BJIVSIFOT MarHUTHBIE TIOJIS BHEIITHUX
HMCTOYHUKOB, B OCHOBHOM JIMTHHI AJIEKTpPOIIEpe1ad.
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VYcpenHeHHbIE JaHHBIE OTHOCHTENBHO BKJaJa Pa3IMYHBIX
HMCTOYHUKOB B CYMMapHO€ JIEKTPOMAarHUTHOE I0JI€ B MOMEIIECHUAX
NpEACTABICHO Ha puc. 1.

Berpoennsle Onexrpomu- BHemnue
TpaHchopma- TOBBIC . MCTOUYHUKHU
TOPBI 4% 3%
7%

Texunueckue
cpencTaa
10%

Kabensubie

TpyGompoBosa JIHUY C

bl ¥ HECYIITHE TOKaMu

KOHCTPYKIIMH yTEUKH
10% 66%

Puc 1.- Pactipeienenrie ICTOYHUKOB MATHUTHOTO TIOJIS
M0 UCTOYHUKAM IeHEPaIlMU B 3aBUCUMOCTH OT O0IIIEro KOJINYECTBA
HCCIIeIyEMbIX TTIOMENIEHUIN

HccnenoBanust 1mokas3aiad, 4YTO HaWOONBIIMKA BKJIaJ B
CyMMapHO€ MAarHMTHOE ToJIe (32 HCKIIOYCHHEM IPOM3BOJCTB, B
KOTOPBIX HCIIONB3YETCsl MOLIHOE AJIEKTPUYECKOe O00OPYAOBAHHS —
WHAYKOWOHHbIE  T€4M, TypOOreHeparopl W T.I.)  JaroOT
HEKOMITEHCUPOBAHHbIE TOKH U TOKH YTEUKH.

CoBpemeHHOe IIPOU3BOICTBO XapaxkTepusyercs
3HAYUTEJIbHBIM KOJIMUECTBOM 000PYOBaHUS C HEJIMHEHHBIMU BOJIBT-
aMIIEPHBIMH XapaKTEPUCTUKaMH (KaK Ha3bIBaeMble KOMIIBIOTEPHBIE
Harpy3ku). Pesynmprarom storo (kpome mnepekoca (as) sBiseTCS
MOSIBIICHHE B HYJEBBIX PAabOYMX MPOBOJHHMKAX TpexdasHol ceTn
aNIeKTpUYeckoro Toka dwactorod 150 I'm (TpeTbss TrapMoHHKa
MPOMBIIIJICHHON 4acTOThI). Bo MHOTHX CilyyasiX OH NMPEBBIIACT TOK
OCHOBHOM I'apMOHHUKHU M SIBJISETCSI UCTOYHUKOM MAarHUTHBIX IOJeH
TUTMEHNYECKU 3HAYMMbIX YPOBHEH.
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W3mepeHus mokaszaiu, 9TO B MPOM3BOJICTBEHHBIX 3JaHHSIX C
OOJIBIIMMU CPOKAMH DKCIUTyaTalldd TOKW YTEYKH JOCTATOYHO
3HAYHUTEILHBI (Tabnmma 1).

Tabmuma 1
3HaueHUS ICKTPUYCCKUX TOKOB B METAJUTMUECKUX KOHCTPYKITHSIX
KOMMYHHKAIMOHHBIX [IAXT 3MaHAN

Howmep DJIIEKTPOTOK B Toxu yTeuku Ha 3a3eMJICHHOU
HIAXThHI CUJIOBOU ceTH, A KOHCTPYKIIUU, A

1 28 —31 2-14

2 22-23 1-3

3 38 — 39 6-7

4 28 — 29 3-5

5 44 — 45 6-—7

6 24 — 26 4-5

7 34-35 3-4

8 36 — 48 5-6

[Ipu sTOM HAOIIOAACTCS OTCYTCTBUE MPSMOM CBS3M MEXKIY
ANIEKTPUIECKON HArpy3KOi W TOKaMu yTeukd. [IpakTudecku BO Bcex
MIPOMBINUICHHBIX COOPY)KEHUSAX, T/I€ TOKH YTEYKH COOTBETCTBYIOT
MPUBEICHHBIM B Ta0NMIle, a A0S HEJIUHCHHBIX MOTpeOUTEsCH
npeBbimaer 20 %, YpOBHM MAarHUTHBIX TOJIEH IPOMBIIUIEHHON
YacTOTHl W €€ TapPMOHHUK IPEBBIMIAIOT MX MPENETbHO JOMYCTUMBIC
YPOBHH, pErilaMEHTHPyEeMble KaK HAllMOHAJIbHBIMU, TaK H
MeXTyHapOJHBIMH HOpMaTHBamH [6, 7].

OnbIT MOKa3aJl, YTO CHIKEHHE YPOBHS MArHUTHOTO IOJisA 0e3
HCIIOJIb30BaHUS CIICLUATIBHBIX CPEIICTB 3aIUThI (3JCKTPOMArHUTHBIX
AKPaHOB) JIOCTHTAETCS 32 CUYET TIIATEIBHOTO KOHTPOJISI TOKOB YTEUKH
M PaBHOMEPHOCTH HArpy30k Ha Kaxkaylo ¢asy. Hamuune
HETMHEHHBIX TMOTpeOuTeneid ¢ ux BkiIagoM 15-17% B oOmIyro
Harpy3Ky CYIIECTBEHHO HE BIIMSET Ha YPOBHHM MAarHWTHBIX MOJIEH,
pu UX OOJBIIEM BKJIaJIe HEOOXOJUMO UCIOIh30BATh CIICIIUAIBLHEIC
METOABI TPEAOTBPAICHUS MOSBICHUS TOKOB dactoTor 150 I'm B
HYJIEBBIX Pa0OYUX MPOBOJHUKAX. DTO JOCTUTACTCS, HAIPUMED, MPH
OTCYTCTBUM TaJIbBAHWYECKOTO KOHTAKTa B CETH MHUTAHUS TaKHX
noTpeduTesel (pa3aeauTenabHblil TpaHchopMaTop, OecrepeOonHbIH
HMCTOYHHK TTUTAHUS TBOWHOTO IIPe0Opa3oBaHus).
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Crnenyer ydecTb, YTO OIIMCaHHBIE TOKM W TOJIs KpaiiHe
HETaTUBHO BJIMAIOT HA  DJIEKTPOMArHUTHYID  COBMECTHMOCTD
TEXHHYECKHX  CPEACTB W YCKOPSIIOT  DJIEKTPOKOPPO3UIO
METaJUIMYECKUX KOHCTPYKIMM 34aHUM H COOPYKEHHIM.

BaxXHOCTh M aKTyalbHOCTh PELICHUS PACCMOTPEHHBIX 3a7ad
oOycnmaBnuBaeTcs TeM, YTO B YKpaWHE IPOHCXOAUT MpoLece
AMITIEMEHTAIIMA ~ TPEOOBAaHWM  €BPOMEHCKON  JUPEKTUBHI 10
AIIEKTPOMAarHUTHOW  O€30MacHOCTH  HaceleHUs] W IepcoHaja
npeanpusaTui [8] B HaIMOHANBHYIO HOPMATHBHYIO 0a3y, a Takke
BBEJICHHEM B JICHICTBUE METOJOM MOJATBEPKACHUS TIPAKTHUECKH BCEX
€BpONEUCKUN HOPMATUBOB IO 3JEKTPOMarHUTHON COBMECTHMOCTH.

BriBoabI.

1. YpoBHM MarHUTHBIX MOJEW B 3AaHUSAX M COOPYKEHHSIX
1IeIeco00pa3Ho onpenessiTh AudPepeHIIMPOBAHHO ¢ yUYETOM BKJIaaa
B AJICKTPOMAarHUTHYIO OOCTaHOBKY MarHUTHBIX IOJIEH, HCTOYHHKAMHU
KOTOPBIX SBIISIIOTCS TMHEHHBIE U HETTMHEHHBIE TOTPEOUTEIH.

2. Pa3paboTka opraHn3alMOHHO-TEXHUYECKUX MEpOIIPHUATHI
10 HOPMaNW3allM¥ YPOBHEH MAarHUTHBIX MOJEH MPOBOJUTCS C
ydeToM He3HauuTeapHoro (15-17 %), komouruposanHoro (18-20 %)
u npeobnamaromero (20 % wu Oosee) BKIaJa HEIUHEHHBIX
noTpeduTeNeil B 3JIEKTPOMAarHUTHYIO OOCTaHOBKY B 3JIaHHAX H
COOPY)KEHHUSIX.

3. Jlns moBbItIeHUs! YpoBHS U 3((EKTUBHOCTA MEPOTPUSTHIA
MO TIOBBIMICHHIO 3JIEKTPOMATHUTHOM 0€30MacHOCTH MEPCIEKTHBHBIM
NPE/ICTAaBISIETCS ETAIBHOE MCCIIEI0BAHNE MCTOYHHKOB MAarHUTHBIX
mone#t (¢ (opMHUpOBaHHWE COOTBETCTBYIOIIEH 0a3bl JJTaHHBIX),
MexaHu3Ma (OpMHUpPOBAHUS CIIEKTPAJIBHOTO COCTABA MATHHTHBIX
mole M WX cBA3eH C TpPeOOBaHMAMH  3JIEKTPOMArHUTHOM
COBMECTHMOCTH TEXHUYECKUX CPEACTB.

bubnmorpaduvecknii Cicok

1. I'puropseB O.A., IletyxoB B.C., Cokxonos B.A., Kpacunos 1.A.
Bricime rapmonuku B ceTsix anextpocHaOxkenus 0,4 kB — Cankr-
[TetepOypr, HoBocTu anekrporexuuku, Ne 1, 2003. — C. 71 — 74.

2. IleryxoB B.C., CokonmoB B.A., MepkynoB A.B. Vteuku B
anekTpoycTaHoBkax 3maHuii  —  Caskrt-llerepOypr, HoBoctu
anekTporexHuku, Ne 5, 2003. — C .23 — 27.
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KOMIICHCAllUM PEAKTHUBHOM MOIIHOCTH B CETAX C HEIMHEWHBIMH
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Harpy3kamu — Mapuynons, BectHuk [IprazoBcKoro TeXHHYECKOTO
yHuBepcuTeTa, Bum. 26, 2013. — C. 204 - 210.

4. 3anopoxens O.L., I'maBa B.A., Kmamuenko B.I. KonctpykTusHi
OCOOJIMBOCTI  CHCTEM  CIICKTPOKUBJICHHS 1 MOXIIMBI  IIISXH
MiABUINECHHS E€JIEeKTPOMAarHiTHOi Oe3leKkn Ta eJeKTPOMAarHiTHOI
CyMiCHOCTI TexHI4HHX 3ac00iB — KwuiB, ['irieHa HaceleHWX MicCIIb,
Bun.51, 2008. — C. 231 — 237.

5. I'muBa B.A. MoHniTopunr Ta HOopMmamizamisi (i3UYHUX (aKToOpiB
BUPOOHHYOTO CEpeloBHINAa TPH EKCIUTyaTalii aBTOMAaTH30BaHUX
CHUCTeM: JIHuC. ...MOKT.TexH.Hayk: 05.26.21; I'muBa Banentun
Amnaromosuy. — Kuis, 2012. — 320 c.

6. M Can ITin 3.3.6.096-2002 [lepkaBHi caHiTapHi HOPMH 1 ITpaBuiIa
pH poOOTi 3 IPKEepeNlaMu eNeKTPOMArHiTHUX OB,

7. IEC 60364 Electrical installations of buildings.

8. Directive 2013/35/EU of the European Parliament and of the
Council of 26 June 2013 on the minimum health and safety
requirements regarding the exposure of workers to the risks arising
from physical agents (electromagnetic fields).

YK 504.53.064.2(477.46)
l'onyapenko T.I1., KKunkasa JI.H.

Yepkacckuil rocyjapCTBeHHbIN TEXHOJI0rM4YeCKU
YHUBEpPCUTET, I'. YepKacchl

ATPO3KOJIOTHYECKAA OLEHKA IIOYB
YEPKACCKOH OBJIACTH HA COJIEPYKAHUE
TAXKEJ/IbIX METAJIJIOB

Obcnedosanbl  OCHOBHBIE MUNbLL  NOYE  CENbCKOXO3AUCNBEHHO20
UCNOJIb306AHUA NO CMENEHU HAKONJIEHUS MANCENbIX Memajlloe —
YUHKA, Kobanrema u ceurya. BblﬂGﬂeHO, umo codepoicaHue obMenHbIX
d)OpM omux memailoe HE  npesvlidaent  aAcpoIKOJI0cUHECKUX
HOpMamueoe.

[TouBa, Kak 1 BOJIa, OTHOCUTCS K BO30OHOBIIIEMBIM PECypcam:
€CTECTBEHHBIC TMPOIECCHl TOMICPKUBAIOT WX CYIISCTBOBAHUC
OCCKOHEYHO JOJITO, OIHAKO Ype3MepHas OKCIUIyaTalds JTHX

67



pECYpcoB NPUBOIUT K MX HCTOLICHHUIO. BHEceHHe OpraHM4eckux u
MUHEpaIbHBIX yI0OPEHUH, TPUMEHEHHE CPEACTB 3aIlIUThl PACTCHUIH
OT BpenuTeneil W OONe3HEH SBIAIOTCA BAXHBIMH METOJaMHU
YIpaBIeHUS TUIOAOPOANEM TIOYBBI M YBEIMYCHUEM PO TyKTHBHOCTH
3emiiegenus. OnHaKO BBICOKHE JI03bl YAOOPEHUH U CPENICTB 3alUThI
pacTeHHid MOTYT OBITh MPUYMHOW 3arps3HEHHS MaXOTHBIX TOYB
Pa3TMYHBIMA TOKCUYHBIMH BEIIECTBAMH, B TOM YHCJE H TSDKEIBIMHU
MeTauiamu [1].

Tsokenble MeTamnbl  JIETKO HAKaljMBAalOTCS B BEpPXHEM
TYMyCOBOM TOPH30HTE, HO MEJIEHHO YAAJSIOTCS U3 MouBHI. [lepron
UX ToNyynaneHus (BbIICTaYMBAHUE, DPO3HSA, XO3SIMCTBECHHBIH
BBIHOC, Ae(JIsIKs1) B 3aBUCMMOCTH OT THTIA [TOYBBI COCTABIISCT JJIS:

- 1umHKa — 70 - 510 1er;

- xagmusg — 13 - 110 jer;

- wmeau — 310 - 1500 ner;

- cBunua — 740 — 5900 ner [2].

Tsoxenbie MeTauTbl B 3aBUCHMOCTH OT THTIA TTOYBBI HAXOIATCS
B pa3Hbix (opmax. bonpmas wacTh TSKENBIX — METaIoOB
cocpeloToYeHa B  TBepaod (¢ase IOuYBb, a MeEHbIIas B
BOZOPACTBOPUMOH  (MOJMBMKHON) (pakimuu, KOTopas SBISETCS
JIOCTYIMHOM pacteHusiM. CyIIecTBYIOT Takke OOMeHHbIe (OpMBI —
HaXOJISIIHECS B MTOYBEHHO-TIOTJIONIAIOIIEM KOMIUIEKCE,
oOycnoBinuBarone (GU3NKO-XUMHUUECKANH THUI OOMEHa, TaKKe
(hopMBI, coCpeOTOYEHHBIE B COCTaBe COJIeH M O0YCIOBIMBAIOIIHE
xuMuueckuid tun oomena [3]. Cymma Bcex 3THX (OpM cocTaBsieT
BaJIOBOE COZIEpKaHME TSHKEIIBIX METAIOB B ITOYBE.

[Ipu onpexneneHuu conepkaHusl MOABIKHBIX (OPM TKEIBIX
METaJUIOB HCIOJNB3YIOT BOJHYIO BBITSIKKY TOYBBI, JIi OOMEHHBIX
(GopM  HCHONB3YIOT  pa3liMUHble XUMHYECKHE  OKCTParcHTHI:
MUHEpaJbHbIE ~ KUCJIOTBI ~ pa3HOW  HOPMAalbHOCTH,  AaleTaTHO-
aMMOHMIHBIN OydepHbIii pacTBOp 1 ap. s onpeneneHns BaloBOro
COJIepKaHUsI METaJUIOB B TIOYBAX IPOBOAMTCS O30JICHHE MOKPBHIM
CKUTaHUEM.

B Hactosmee BpemMs B YkpauHe pazpaboraH  psf
arpodKOJIOTHYECKHX HOPMATHUBOB, CIYXAIUX Ui HOPMHPOBAHHS
comepKaHUs  TKENBIX MeTauioB B mouBe [4]. Ormenka
9KOJIOTHUECKOTO COCTOSHUSL TIOYB 33 COJCpPKaHHUEM TSDKEIIBIX
METaJUIOB MPOBOIUTCSA CPaBHEHHEM (PaKTHUECKOTO COACPKaHHS UX B
MOYBE C TaKWMH TIIOKa3aTeIsIMH KaK TMPENelTbHO JIOIMyCTHMas
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koHuenTpauust (ITJK) ans BanoBbIX 1 0OMEHHBIX (OPM METAJIOB, U
TCOXUMHUYECKU (OH AN JAHHOTO THUMA MOYBBI OMpPEACICHHOTO
pationa (kmapk). Hwke npuBomstes [1JIK mist BagoBBEIX 1 0OMEHHBIX
(hopM TSKETBIX METAJIOB, KOTOpPBIE MPHHATHI CETOAHA B YKpamnHe
(trabmuma 1), IIJK mis moaBmkHBIX (OpM, K COXKAICHHUIO, HE
YCTaHOBJICHEI.

emsto 9TO# paboTBHl OBUIO MPOBENCHHE OOBEKTHBHOM
arpodKOJIOrHYECKOH OLICHKU COepKaHUsI OOMEHHBIX ()OPM TSKENBIX
MeTauIoB (IMHKA, KOOanbTa M CBUHLA) B Pa3IMYHBIX THIAX TOYB,
KOTOpBIE XapakTepHbl i1 Yepkacckoir obmactu. OOpasibl MOYB
OTOUPATUCh METOJIOM KOHBEpTa Ha riiyouHe 0-25 ¢cM B COOTBETCTBUU
C JICUCTBYIOLIMMH TPEOOBAHUSIMHU U peKOMeHIauusIMu [5].

ATlleTaTHO-aMMOHHIHBIE BBITSKKHA TOYBBI OT(HIETPOBHIBAIIN
Y OTIpENIETISUTA COJIepKaHNne OOMEHHBIX ()OPM METaJIOB Ha aTOMHO-
abcopbimonHomy  criekrpodoromerpe  C-115-M1  (rutameHHBIN
BapHaHT) B JIa0OpPaTOPUH MOHUTOPHUHTOBBIX HCCICAOBAaHUN Ha
Kadenpe 9KOJIOTHU UYepkacckoro TOCyIapCTBEHHOTO
TEXHOJIOTHUECKOro yHuBepcutera [6]. PacueTsr mpoBogmwinch Ha 1
KI cyxoil maccel mouBbl. OOpaboTKa pe3yabTaTOB HCCIEIOBAHUS
MTPOBOIUIIACH pacdeTHo - CTaTHCTUYECKUM METOJIOM
MaTeMaTHYECKOTO aHAIN3a SKCIIEPUMEHTAIBHBIX JaHHBIX.

Tabmuna 1
[penensHO TOMYyCTUMBIEC KOHIICHTPAIIUH TSHKEIBIX METAIIOB
B TIOYBE
DJeMeHT Krnapk, [TJIK BamoBoro IJIK
MI/KT COJIePIKaHUs, 0OMEHHBIX
MI/KT ¢$hopm, MI/Kr

0070309 50 100 23
Mapranern 850 1500 50
Menb 20 55 3
Huxens 40 85 4
Kanmuii 0,5 1 0,7
CauHel 10 20 6
KobGanbet 8 50 5
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Pesynpratel  nabopaToOpHBIX  HCCIIEAOBaHMK TPoO  TOUYB
CENbCKOXO3IUCTBEHHOTO WCIIONB30BaHMs Ha COAEP)KaHHE TSDKENBIX
METaJIIOB MIPUBOAATCS B TabuIIe 2.

Tabmuma 2
Conepxanne 0OMEHHBIX (HOPM TSIKEIIBIX METAJIIOB
B ITOYBaX pa3HBIX THUIIOB YepKkacckoh 00acTu

CopeprkaHne THKETBIX
Tun mouswl IInomans, METAJJIOB, MI/KT

TBIC. I'a unx Kobaner | CBuHen
HepHoBbIC U 12 9,0+£2,7 1,2+0.4 3,3+0,5
JIEPHOBO-
MOA30JIUCThIE
Caetiio-cephic U 79,3 7,114 | 1,25+04 | 1,3£0,4
cepble JIECHBIE
MTOYBEI
TemHo-cepbie 168 8,3+1,6 1,5+0,3 4,2+0,8
OIIOI30JICHHBIC
YepHo3embl 1925 8,5+1,9 1,6+0,3 2,7+0,5
OIOA30JICHHEIE
TemHo-cepbie 119,3 7,3+1,1 1,7+0,4 1,6+0,3
perpajiupoBaHHbIC
YepHo3embl 186,5 9,4+1,4 1,9+0,4 4,8+1,2
perpajupoBaHHbIE
UepHO3eMBbI 4917 8,0+1,1 2,4+0,5 3,1+0,8
TUIITUYHEBIE
MaJIOTYMYCHEBIE
JlyroBeie 15 7,6£1,0 0,8+0,2 2,7+0,5
JIyroBo-00Ji0THBIE 12,9 7,7+1,0 0,6+0,2 3,4+0,9
TophsHuku 1,2 8,5+1,7 0,6£0,2 2,7£0,5
Cpennue 1278,4 8,1+1,5 1,5+0,3 3,6+0,6
MoKa3aTenu o
obmacTu

W3 Tabmumpl 2 BUAHO, YTO CaMbie OOJBINHE KOHIIEHTPAITHH
oOMeHHBIX  (opM  IIMHKAa  HaOMIONAIOTCS B YepHO3EMax
pEerpajiIipOBaHHBIX, JCPHOBBIX W JEPHOBO-TIOA3OJUCTHIX IOYBAX,
OTHAKO OHM HE  TMPEBHIAIOT  MPEACTLHO  JIOMyCTHMBIC
KOHIICHTPAITUH.
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[lokaszarenn conepkaHust koOainbTa B TouBax Yepkacckoi
oOnacTy, mpuBeACHHBIE B TaON. 2, BapbupytoT oT 0,6 10 2,4 Mr/kr.
HawnbGonpmee comepskanuwe koOaabTa HAOMIOMAETCS B THITUIHBIX
YepHO3eMax Ta dYepHO3eMax perpaaupoBaHHbIX. OgHAKO OTH
KOHLICHTpallui ~ OOMEHHBIX (opM KoOajgbTa HE MPEBBILAIOT
YCTaHOBJICHHBIX B YKpanHe arposkonorugeckux HopmatrsoB (IT1K).

AHanmu3 pe3yibTaToOB, IMPENCTaBICHHBIX B Tabmume 2,
CBUIIETENCTBYET, UYTO YEPHO3EMBl PETrpajUpOBaHHBIE M TEMHO-
cepble OMOA30JICHHBIE MOYBHI Kpemye (UKCHPYIOT CBHHEL, 4YeM
Ipyrue  TuUoel 10OYB. Bmecte ¢ 3THUM,  IpPEBBILICHUI
arpodKOJIOrHYECKUX HOPMATUBOB HE HAOIIOAAETCSI.

Ananus JaHHBIX HCCJICAOBAaHUA B LEJIOM YKa3bIBacT, 4YTO B
MaxoTHBIX TouyBax Yepkacckoii oOmacth He HaOmOgaeTcs
CYIIECTBEHHOTO HAKOIUICHHUS TSDKENbIX MeTauioB. OmMHAKO, CleayeT
OTMETUTD, YTO B HCIAX HEAOMYIICHUA 3aIrpA3SHECHUS ITOYB TAXKCIBIMU
MeTaulaMid  HEOOXOAMM TOCTOSIHHBIH M  CTPOrMH  KOHTPOJb
COCTOSIHHSI XUMHUYECKOTO COCTaBa MCCIEAYyEMBIX IMOYB, TaK KaK MpH
CEJIbCKOXO03SIICTBEHHOMY OCBOEHHUU 3TUX TEPPUTOPUNA BO3MONKHO MX
MOCTYIUVIEHHE TpPU HEpalMOHAIBHOMY NPHUMEHEHHH YIO0OpeHHid,
TIECTHUIIHU/IOB U JPYTUX SIIIOXUMHUKATOB.
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VK 504.3.064(477.46)

Kunkas JI.U., T'onyapenko T.II., XomeHnko JI.M.

YepKacckuil rocyapCTBeHHbIN TEXHOI0THYeCKH I
YHUBepCUTET, I. YepKkacchl

JKOJIOrHYeCcKasi OlleHKa 3arpsi3HeHus
aTMoc¢epsl BeiIopocamu Yepkacckou TIL,

B cmamve noonumaiomcs eonpocvl 3acpasmnenus ammocgepvl
eopooa  Uepkaccvl  evblopocamu  npeOnpuAmMuLl  SHepIeMmuKu.
Asmopamu  paccmampusaromes  paziuuHvle NoO0X00bl K OYEHKe
6030€licmeUs IHepeeMU4ecKUx 8blopoco8 Ha 20POOCKYI0 Cpedy, Ymo
no380Jjisem nIAHUPO8aAms NPUPOOOOXPAHHYIO 0esMeNbHOCb.

ATMmocdepa sSBIsIETCS caMOi BaXKHOM JKH3HEO0OECTIeUHBAOIIICH
NpUPOIHOM  cpemol. AHamu3  pe3yabTaToB  3KOJIOTHMUECKUX
WCCIIe/IOBaHNH, Kak B YKpauwHe, TaKk M 3a pyOekoM, OJHO3HAYHO
CBHUJIETENILCTBYIOT O TOM, UTO 3arpsA3HEHHUE [IPU3EMHON aTMOChepsl —
CaMbIil MOIIHBIH, TOCTOSIHHO JCHCTBYIONMN (haKTOP BO3JCHCTBHS Ha
YeJIoBeKa, MUILEBYIO 1eMb U OKpyXxarolryto cpeay [1 - 3].

ATMOChepHBIIl BO3OyX HMMEET HEOrPaHMYEHHYIO €MKOCTb H
urpaet pojb Haubosee MOJIBMXKHOTO, XUMHYECKH arpeCCHBHOTO H
BCEIPOHUKAIONIETO areHTa B3auMOJCHCTBHS BOJNM3UM MOBEPXHOCTH
KOMIIOHEHTOB Onocdepsl, ruapocdeps! u utocdepsl. OH OKa3bIBaET
WHTEHCUBHOE BIHMSHHME HE TOJBKO HA YeJOBeKa W OHMOTY, HO M Ha
runpocdepy, TMOYBEHHO-PACTUTEIBHBIH ITOKPOB, TE€OJIOTHYECKYIO
cCpeny, 3MaHHs, COOPYKEHHs W JIpyTMe TEXHOTCHHbIE OOBEKTHI.
OtpuuarensHOE BIUSHHUE 3arpsi3HEHHONW atMoc(epbl Ha MOYBEHHO-
pacTUTENBHBIN TIOKPOB CBSI3aHO KaK C BBINAJCHHEM KHCIOTHBIX
aTMOC(EpPHBIX  OCAJIKOB, BBIMBIBAIONIMX  KalbIUH, TyMyC U
MHUKPOBJIEMEHTHl M3 TI0YB, TaK M C HapylleHHEM IpOLECCOB
¢doTocuHTE3a, NPUBOIIMIMX K 3aMELJICHHIO pOcTa W rudenu
pacrenwuii [4-6].

Okosoruueckue npoOieMbl  Uepkacckoil o0jacTé  OYEHb
aKTyalbHBI, BeIb 3arpsA3HEHHBIH aTMOC(EepHBIA BO3AyX BbIOpOcamu
HNPENNpUATUH U aBTOTPAHCIIOPTOM BO3JEHCTBYET HAa CaMOYYyBCTBHE
JIOJIeH, 0COOCHHO B JICTHHH IEpHO, NIPH THXOM IMOToJe, ocaabdiser
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CHOCOOHOCTh K COMPOTHBIEHHIO, CIIOCOOCTBYET BO3HHKHOBEHHIO
pa3nuyHbIX 3a0oneBaHnii. OTOXUMHUUECKHE TPOLECCHI, TTOCTOSHHO
MIPOMCXOJSIIME B BO3AYIIHOM OacceilHe, MPUBOAAT K IOSBICHUIO
HOBBIX COCIMHEHUH, HHOTJa Ooyiee BpENHBIX, Y€M HCXOIHBIE.
Bonbmoe BausHME HA KauyecTBO aTMOC(EPHOTO BO3AyXa OKa3bIBAIOT
BBIOPOCHI OOBEKTOB 3HEPreTUKH, KOTOPbIE HCUHUCISIFOT COTHIMHU
TOHH BpEOHBIX BemecTB. OCOOCHHOCTHIO 3arps3HEHU aTMOCheph
SIBIIAETCS WX MPEUMYILECTBEHHAsl JIOKAJIU3alUsl B CPAaBHUTEIBHO
HeOoNbIIMX Teorpaduyeckux 30HaxX — TOpoJax MM HEOONBIINX
MPOMBIIIJICHHBIX paiioHax. OueHb YacTo CKOPOCTh HAKOIUICHUS
BpCAHBIX BCHICCTB MPEBLIIIACT BO3MOXHOCTH CaMOOUYHIICHUA
aTMoc(epbl, TPUBOAUT K 00Pa30BaHUIO CMOTa, OCOOCHHO B JICTHUMN
MIEPHOJ] BpEMEHH U BBIMTAIEHUIO KUCIIOTHBIX 0CaIKOB [4, 6, 7].

I'opon Yepkaccel — oguH U3 HanOoJee 3arpsi3HEHHBIX TOPOIOB
Uepkacckoii oOnacTh. 3HAYMTENBHBIM BKJIAJ B HAKOIUICHUH
MOJIIOTAHTOB B aTMocdepe MpUHAAIEKHUT BbIOpocam Yepkacckoii
TOL, 11 KOTOPO¥ OCHOBHBIMH BHIaMHU TOTUTUBA CETOMHS SIBIISTIOTCS
NPUPOAHBIA Ta3 U yroib. lloTpebieHne MmociaegHero 3HAYUTENBHO
BO3POCJIO B CBS3U C YBEIHMUEHUEM ILI€HBI Ha Ta3 (puc. 1).

300 B [Tppor W T a3, MIH M3

(M Vrome, TR, T
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Puc. 1 — JIlunamuka notpeOneHus TOIINBa
Ha Yepkacckoit TOL]
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VYBenuueHne TMOTPEOJICHUST TBEPJOTO TOIUIMBA, KadyecTBO
KOTOPOTO JKElaeT Jy4YIlero, MPHUBEJIO K YBEIUYCHUIO BBHIOPOCOB
TOKCHYECKHX BemecTB. KommaecTBo ompeensieMbIX 3arps3HUTeNeH,
KOTOpBIE TIOCTYMaloT B aTMmocdepy, B cocraBe BbIOpocoB TOI[
coctaBisier okoino 40 BumoB. Anamu3 otuera 2TII-Bo3myx,
COCTaBJICHHOTO MPEATIPHUATAEM, ITOKa3aJl, YTO HAMOOJBIIIE BAIOBBIC
00BeMbI IpUHATISKAT OKcuaaMm cepbl (SO,) - 66,2%, okcumam a3ora
(NOy) — 20,7% u nbLIH yroapbHOTO KOHUEHTpAT — 12,5%. J[lunamuka
YBEJIMYCHHS BEIOPOCOB TpECTaBiicHa B TadmuIe 1.

Tabmuna 1
YBennueHnue BEIOPOCOB MPUOPUTETHBIX 3aTrPA3HSIOIINX
BeecTB Ha Yepkacckoid TOLL

Tomotanter, | 2002 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

THIC. T.
Juokcun 1,017 | 4,845 | 3,975 | 6,203 | 5,899 | 6,343 | 5,898 | 5,895
a3oTa
Jnokcun 1,04 | 4,845 | 3,975 | 6,203 | 5,899 | 6,343 | 10,738 | 11,74
cepel

Tsepapie 0,251 | 3,475 | 2,396 | 4,288 | 4,005 | 3,898 | 4,007 4,08
YACTHUIIBI

OKojoruueckyro  curyanuio  Bokpyr TOLl  yxyamaer
WCTIOJIb30BaHKE yCTaPEIOro ra3004MCTHOTO 000py/10BaHUs (OUUCTKA
or 30mel 90%, oumctka or SO; m NOyx He mNperycMOTPEHa).
VYuuTeiBa TO, YTO B TOpoAe NpeoOsafaloT  IPOLECCHI,
CIOCOOCTBYIOIIME HAKOIUIEHUIO BEIIECTB, @ HE HUX pPAaCcCEBAHHIO,
CyliecTByeT OoJbIIasi CTENEHb PHUCKA AJSl OOBEKTOB IKOCHUCTEMBI
ropojia B pe3yJbTaTe JaJIbHEHIIEro TEXHOTEHHOTO AABICHUS.

[MocrosiHHBIE HAOMIOACHUSI 3a COCTOSHHEM aTMOC(HEpHOTro
BO3IyXa B TOpPOAE OCYMIECTBIIOTCS UYepkacCKkuM 00JaCTHBIM
LIEHTPOM THUAPOMETEOPOJIOTHH 1O 18 3arpA3HSIOMNMM BEIIECTBAM Ha
OCHOBaHHWH CPETHECYTOYHBIX W MaKCHMMaJIbHO Pa3OBBIX ITOKa3aTesen
KoHIIeHTparui. 3a nokazarensamu 2014 romga He BHISBICHO CITydacB
BBICOKOTO 3arps3HeHust armocdepsl 6onpme 5 [IAK. YBennuunuch
CpPEIHEMECSUHBIE TI0KA3aTed IO HEKOTOPHIM HWHIPEIUEHTaM, a
MMEHHO TI0 aMMHaky B 1,3 paza (MakCHMajabHOE IPEBBINICHHUC B
aBIyCTe), TUOKCHUIY cephl B 1,2 pa3a (MakCHManbHOE NMPEBHIIICHUE B
HIOHE), OKCHIy yriepona B 2,0 pa3a (MakcuMallbHOE MPEBBILICHHUE B
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utone), auokcuga asora - ot 0,8 mo 1,8 pasa (MakcuMmanbHBIC
npeBbllicHus B Mapte). CojepkaHue APYruX 3arpsi3HUTENCH He
TIPEBHIIIaeT HOPMATHBHBIC TTOKa3aTenu [8].

IIpoBeneHHbIe  WCCIIEAOBAHUS  COCTOSHHSI ~ KHUCIIOTHOCTH
OCaJKOB TIOKa3aM CHWxkeHue pH aHamm3upyeMbx mpo0, dYTO
CBUACTEIBCTBYET O HAKOIUICHMH KHUCIOTHBIX KOMIIOHEHTOB B
atMocdepe ropoaa (tabmuma 2).

Tabmuna 2

[TokazaTenu kucnoTHOCTH ocankoB B 2014 roxy

KomaunuectBo KonmdecTBo mHel ¢ ocaakamu 1o mokazarensm pH
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0L | 26 | 30 |349| - |3(526) |11(7) | 1(73L) | - | 15
02 | 18 | 40 | 479 [1(42) | 2(540) | 6(5,7) - -9
03 | 22 | 60 |826| - | 2(554) | 8(58) - - [ 10
04 | 12 | 10 | 174 - - 2(59) | 3(722) | - | 5
05 | 16 | 40 | 124 | - | 2(483) |10(58) | 1(7,22) | - | 13
06 | 9 | 10 [195] - 149 | 3(57) - - 4
07 | 9 | 30 |533] - - 5(69) | 1(702) | - | 6
08 | 8 | 30 | 538 - 1(46) | 569 | 2(758) | - | 8
09 | 28 | 80 | 108 - [ 4537) | 10(7,0) - - 14
10 | 11 | - |72 - - 3(67) | 1(739) | - | 4
11 | 14 | 20 | 18 - - 7(6,7) - -7
12 | 13 | 100 | 147 | - - 5(58) | 2(712) | - | 7
> - - - 1,0 15 75 11 - [ 102

JlaHHbie TaONWIBI TIOKA3BIBAIOT, YTO HA MPOTSHKEHHHM To/a
BBITIAZIAJI, B OCHOBHOM KHCJIBIE OCAJKH, OOJBIIAas 9acTh KOTOPHIX
COOTBETCTBYET 3MMHEMY TIEpHOAY BpeMeHu. bmmke Kk JeTy
KHUCIOTHOCTh oOcankoB, mo pH, cocraBmsna 4,6-5,54. Ocazakwy,
KOTOpBIE WIMEIIM MECTO Ha TPOTSHKCHMH 15 mHEW — Kucible, Ha
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nporsokernn 11 gHe# cnmaGokucnele, eme 11 pmuedn pH-cpemsr
ocaakoB cnabomenoynas — 7,02-7,8. CpenHecTaTHCTHYECKOE
3Hauenue pH 4,68-5,43, 9T0 MOXKET CITOCOOCTBOBATH TIEPEABIKCHHIO
TSOKEIBIX METAUIOB 10  TPOQHUECKHMM LEMmSIM M IpYyTuM
HEXKEJIaTEeIbHBIM TOCIIEICTBHSM.

WNunexc 3arpsisaenns atmochepsr (M3A) B r. Uepkacchl B
IpOILIOM Tofy cocTaBul 5,21, YTO CUYUTAETCS] MOBBILICHHBIM
YPOBHEM 3arpsi3HEHUs] B YKpauHe. AHanM3Upys MHOTOJIETHHE
JaHHBIC, HWMEEM CYIIECTBEHHYIO TEHICHIMI0 K YIYYIICHHIO
IKOJIOTHYECKOTO cocTOosHUS Bo3ayxa. B 1990 romy U3A cocrapmsin
17,41, 4To OIICHMBAETCS KaK BBICOKOE, OJHAKO 3TO HE BHYIIAET
ONITUMH3MA.

B mocnennee Bpems pemierne dKonorndeckux mpoodsem TOL
3HAYUTENILHO 000CTPUIIOCH B CBS3U C NMPHCOEIUHEHUEM YKpauHBI K
Hdoroopy 1m0 00pa3oBaHWIO DHEPreTHYECKOr0  COOOIIECTBa
parudunupoBanHoro 3akoHoM YkpauHbl oT 15.12.2010 Ne 2787.
Oror nmoroBop 00s3pIBaeT cTopoHel m0 31 nexabps 2017 roma
BBHITOJIHUTE TpeboBanus Jupektussl EBpomelickoro mapiamenrta u
Cosera 2001/80/EC «O06 orpaHu4eHHH BBIOPOCOB HEKOTOPBIX
3arps3HAIONIMX BEIECTB B aTMOC(epy OT OOJIBLIMX OTOMHUTENIBHBIX
ycTaHOBOK». K KOTENbHBIM arperaraM, HOMHMHAJIbHAs MOIIHOCTb
KOTOpBIX paBHa uiu npesbimiaer 50 MBT, npenpsBnsioTcs HOBBIE,
Oomee KecTKHMe TpeOOBaHMs, CBA3aHHBIE C oOOecleueHHEM
JOMYCTHUMBIX BBIOPOCOB B aTMoc(epy NPOIyKTOB T'OPEHHUS TBEPAOTO,
JKHJIKOTO U Ta3000pa3HOro TOTUIHBA.

[osTOMY IS yITyUIIEHUs SKOJIOTUYECKOH CUTYAIlH B TOPO/JIE
W Ha CaMOM MNPEANPHUIATHH HEOOXOJUMO, TIOMHUMO PEKOHCTPYKLIUH
CYIIECTBYIOIIHX, CTPOUTEIHCTBO HOBBIX TeHEPHUPYIOIINX
MOIITHOCTEW, C HCIOJIb30BAHUEM COBPEMEHHOTO 000pYJI0BaHMUS
OYMILEHHS [JBIMOBBIX Ta30B KOTJIOB M 3HEProOJOKOB Oojee
COBEPILUCHHBIX KOHCTpYKUMH. HoOBBIE MOIIHOCTH, BBOAMMBIE B
AKCIUTyaTallHI0 BMECTO YCTAapeBINUX, OTPabOTaBIIMX CBOW pecypc,
JOJDKHBI YAOBIETBOPATH TpeboBanusa Aupextussr 2001/80/EC.

Taxoke Uepkacckas 0061acTe UMEET 3HAYUTENbHBINA TOTEHIHAT
WCTIOJIb30BaHMS HETPAUIIMOHHBIX, BO3OOHOBIISIEMBIX, SKOJIOTHYECKH
YHUCTBHIX UCTOUYHUKOB SHEPIUH, KaK 3a BUAOBBIMHU IIOKA3aTEIISIMH, TaK
W 32 KOJMYECTBEHHBIMH TIapaMEeTpaMH WX HCIOIb30BAHUS B
SHEPTOCHCTEME PETHOHA, YTO CYLIECTBEHHO CHH3HUT BBIOPOCHI
SHEPTreTHUECKUX OOBEKTOB B TOPO/IE.
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3aBbsasioBa E.JI., Yenak O.II.
,Z[ouemmﬁ HaIIPIOHaJIbHBIﬁ TeXHU4YeCKUuin YHUBEPCUTET

OINIPEJAEJIEHUME ITAPAMETPOB TEXHOJIOTUH
BOCCTAHOBJIEHUA BUOJIOTHYECKOI'O
PA3HOOBPA3UA B BbIPABOTAHHOM
INTPOCTPAHCTBE KAPLEPOB

Yemanoenenvl 3akonomepHocmu meniooOMeHa mexncoy nopooHviM
Maccugom u 600HOU Cpedoll Npu UCNONb30BAHUU 2e0MEPMATbHBIX
MenyiooOMeHHUKO8 8  OUOOUUCMHOM — COOPYHCEHUU,  KOmopbvle
NO380MUNU ONpedeums e20 OCHOGHble napamempul (KOIUYecmeo
cK6adcun u ux 2nyouny) ons noodepoicanus memnepamypor 10°C 6
SUMHULL NEPUOO.

Ha CETOTHSIITHUNA €Hb B TOpPHOIOOBIBAFOIIICH
MTPOMBINIIEHHOCTH CYIIECTBYET PSJl IKOJOTHUECKHX mpobiemM. OaHa
U3 HUX — BOCCTAaHOBJICHME OHWOpPa3HOOOpa3usi KaphepHOIO

NPOCTPaHCTBA MNpH  pa3pabOTKE MECTOPOKACHUH  IOJIE3HBIX
HCKOIIAE€MBIX OTKPBITBIM CIIOCOOOM.

l'opHogoOBIBatoIE PabOTHl YOMBAIOT PACTCHHSI, U3MEHSIOT
MHKPOLIEHO3, pa3pyllarOT IUIOAOPOIHBIA  CJIOHM, KOHCYMEHTBI
JUIIAIOTCA MECT CBOETr0 OOMTaHWs W3-3a HApyLICHHWS MHIICBOI
ICIIOYKU U yCJIOBI/Iﬁ JKHW3HU B LICJIOM.

Yckoputh  mporecc  GopMupoBaHHST  OHOTEOIEHO3a B
BBIpaOOTAaHHBIX [TPOCTPAHCTBAX KaphePOB MOXKHO TOJIBKO CO3JaB JUIS
3TOr0 HEOOXOANWMBIE THAPOTEOJIOTHYECKUE YCIOBUS. ABTOpaMu
MPeNIokKEeH Croco0, TO3BONSIOMNNA YCKOPUTh BOCCTaHOBJICHHE
OMOJIOTHYECKOT0 pa3HooOpa3us B BBIPAOOTAHHBIX MPOCTPAHCTBAX
KapbepoB IyTeM OYUCTKH atMochepbl U Tuapochepbl, BOPOKICHHS
¢mopel u (dayHel Ha OCHOBE KPYIJIOTOJUYHOTO YIIPABICHHUS
COCTOSIHUEM IIOTOKOB KAapbCPHBIX BOA 3a CUCT MCIIOJIB30BaAHUA
reoTepMabHOI dHepruu [1].

OCHOBHOIl ~ BOJONPUTOK B  Kapbep IPOUCXOIUT U3
BOJIOHOCHOTO TOPU30HTA, KOTOPBIH IOKa3aH C JIEBOro 6opTa Kapbepa
(puc. 1). BerpaboTanHoe IpOCTPaHCTBO CXEMATHYHO MPEACTABICHO B
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BUJE TPSMOYrOJbHUKA. B 1eHTpe BhIpabOTaHHOTO MPOCTPAHCTBA
pacronaraeTcss OCHOBHas jaam0a, coopyxkaemas U3 >Kele300eTOoHa
WM HACBINHAs, U3 HE CKIIOHHBIX K Pa3MOKAHUIO MAaTEpHAJIOB.

1-2 i
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Puc. 1 — Cxema coopyskeHus Uil OYUCTKU BOJABI Kapbepa
C UCTIOJIb30BaHNEM Ie0TePMalIbHOM SHEPTHH.

1 — ocuoBHas mamb6a; 2 — DOMOJHUTEILHEIE JAMOBI; 3 — OTCTOMHHK
Nel; 4 — pycno; 5 — OCHOBHOM OTCTOWHUK; 6 — Hacoc; 7 — TpyOa st
OTKa4MBaHUs BOJBI;, 8§ — BbE3HAs OIyTpaHILes; 9- BOJOIIPUTOK;

10 — Oopt kapwepa; 11 — BepTHKaNbHBINH CKBaXHHHBIA KOJUIEKTOP
«Tpyba B TpyOe»; 12 — CKBa)KMHBI, 3aIIOJIHEHHbIE TEIUIONPOBOIHON
CMECBIO.

JI.HH YBCJINYCHUA IJIUTCIBHOCTH IIPOXOXIACHUA BOABI YCPE3
BBIPA0OTaHHOE IMPOCTPAHCTBO, TEM CaMbIM YBEIWYEHHS CTEHCHU
OYHCTKH BOJbI, CO3/1aHBI OCHOBHAs M BCIIOMOTaTelibHbIe JamObl. B
o0JIaCTSIX PACHONOKEHUs JaM0 TpeaycMOTpeHo oOpa3oBaHHe
OoymoTHCTOW  cpensl € OOWJIBHOW — pacTUTENbHOCTBIO.  Jlis
MHUHUMH3AIMA 3PO3MU U BBIMBIBAHMS TMOYBBI TOBEPXHOCTH IaMO
3aCeMBACTCS PACTCHUSIMU.

OcHOBHas uaed HU3KO3aTPATHOW (DUTOTEXHOIOTHH OYHUCTKH
CTOYHBIX BOJI COCTOMUT B HCIOJIb30BAHUHM TPUPOIHBIX JIIEMEHTOB,
KOTOpBIEC MCIOJIB3YIOT JIJISl CBOETr0 (DYHKIIMOHUPOBAHHUS COJIHEYHYIO
OHEPTUIO U HE HYXXIAIOTCS B OGCHy)KI/IBaHI/H/I.

K AMCKYCCHOHHBIM BOIPOCAM, CBSI3aHHBIM C JKCILUTyaTalueH
COOpYKEHHH (DPUTOTEXHOJOTUH, OTHOCUTCS 3UMHHH pexuM. UTOOBI
m30exath CHIWKECHHS A(P(EKTUBHOCTH OYHUCTKH BOJBI B 3WMHHU
Neproj, HEOOXOJUMO TOAJCPKAHHE TEMIIEpaTypbl BOIbI B
OYHCTHOM coopyxeHuu Ha yposre 10°C...12°C.
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Jnst KpyriaoroAWYHON OYMCTKH BOXBI MO PYyCIy BOJOTOKA
cmpaBa H CileBa OT BCIOMOTAaTeNbHBIX JaM0 mpeasaraeTcs
MpoOYpPUTh  CKBaXHWHBI, pacroiaras B HHX BEPTHKAIbHBINA
CKBOXHHHBIN KOJJIEKTOp «TpyOa B TpyOe». Boma w3 BomoHOCHOTO
TOPH30HTA, TONaAas B MEXTPyOHOE MPOCTPAHCTBO, IO Mepe
MPOJBI)KEHUSI HArpeBaeTcss B  pe3yjibTare TelwlooOMeHa ¢
BMEIIAIOIIAMHU TOPOJAMHE Yepe3 CTEHKY TPYOBI.

[lonnepkanre  HEOOXOOMMOH  TeMmmepaTypel  BOABI B
OMoOYMCTUTENE  KpPYIJIbId ToJ  MPEAOTBPAaTHT  IIpoOMep3aHue
MEJIKOBOJHBIX TIOTOKOB, 00ECTIEUUT KPYTIIOTOANIHYIO OUYHUCTKY BOJIBI
u aTMoc(epsl.

Jnst onpesiesieHUs] MapaMeTpoB TEXHOJIOTUH BOCCTAHOBIICHUSI
OHMOIOTHYECKOTO0 pa3HooOpa3usi B BBHIPAOOTAHHBIX MPOCTPAHCTBAX
KapbepoB OBLT MTPOM3BE/ICH TEIUIOBOM pacyer.

Cxema OJHOTPYOHOTO TEOTEPMAIBHOIO TEIUIOOOMEHHHKA
UMeeT CleAyromii BU (puc. 2).

KoakcumnpHbIH TEI000MEHHUK BKIIOYAET B C€0Sl CKBAXKHUHY C
IIOMCIICHHBIM B He€ CTaJbHBIM OUIMHAPUYCCKUM  KOXKYXOM
maMeTpoM D, 3akpbIThiM CHH3Yy. B 3TOM KOXyXe KOaKCHIIbHO
pasMenieHa Tpyba M3 CHENHMAIbHOTO IUIOXO MPOBOJISIIETO TETLIO
Marepuaia (Hampumep, IUIACTHK), AuameTpoM O, OTKpbITast CHU3Y.
Bopma, omyckasceh 1O KONBIICBOMY KaHally BHHU3, HarpeBaeTcs
3eMHBIM TeruioM. Harperas Boja TOJHMUMAeTCs IO BHYTpPEHHEU
TpyO€ BBEpX Ha TIOBEPXHOCTH 3€MIJIH.

Takasg KOHCTPYKLHMS SBJISIETCA 3KOJOTMYHOM, IOCKOJBKY
CTPYKTypa TITyOMHHOTO TpyHTa He 3aTrparuaetcs. OueBUIHO, YTO OT
MOBEPXHOCTH 3€MJIM 10 HEKOTOPOH TIyOMHBI OKPYKAIOLIHE CIIOH
3eMJIM OYAyT XOJIOJHEe, YeM BOJa, U OyJeT MPOUCXOIUTH MOTEpS
teruia. J{ist mpenoTBpalieHus 3Toi MoTepyu HeoOXOUMa YacTUIHAS
TEIUIOM30JIALIMS CTANBHOTO KOXXKyxa. Ha ocraBmiedicsi yacT AJTMHEI
KOJJIKTOpa  NPOCTPAaHCTBO  MEXJY CTEHKOW CKBOKUHBI H
MOBEPXHOCTBHIO KOXYXa 3aIlOJHSETCS JUIS YIyUIIEeHHUs TEIioo0MeHa
[IIMHO-TPaUTHON CMEChIO, TEIJIONPOBOAHOCTE KOTOPOMl  BBILIE
TEIUIONPOBOIHOCTH BMEIIAIOMINX MTOPOJ.
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cMech

Puc. 2 — Cxema TemnooOMeHa B re0TepMalIbHON CKBaYKHHE

[IpuanMaeM cremyromye TOMyIIeHus:

1. TemmooOMeHOM MeEXIy CIOSMH BOIBI BAONh OCH Z
npereOperaem.

2. TermooOMeHOM Yepe3 BHYTPEHHIOW TpyOy mpeHeOperaem,
T.€. CUMTAEM TEMIIEpaTypy HarpeToi BOAbI NOCTOSIHHOM, T,=Cconst.

3. Temmeparypa BHELIHEH MOBEPXHOCTH CKBAXKHHBI SIBISETCS
IIOCTOSIHHOM M paBHOM Temieparype rpyHTa T,, COOTBETCTBYIOLIEH
riyOuHe OypeHwusl.

4. Temmnepatypa rpyHTa SIBIISIETCS MIOCTOSIHHOM
(BoccTraHaBNIMBAETCS 3a CUET TEOTEPMAIILHON IHEPTUN).

B cooTBeTCcTBUM C 3TUMH JIOMYIICHUSMH 33/1a4a TEIUI00OMeHa
SIBIISIETCS] CTALMOHAPHOM.

Beienum 3eMeHTapHbIH yuacTOK OZ Ha KOJIbLEBOM KaHale
ckBaXKMHBI. KonndecTBo Temsa, momajaroliee 4yepe3 BbIAeTEHHBIN
KOJIBLIEBOH 3a30p OT I'pPyHTa K BOJE:!

dQ = DK(T, —T')dz, 1)
rae k — xosddumment Temmonepemaun, Br/m* K; T=T(z) —
TEKyIasi TeMIIepaTypa BOIbI.
DT0 K€ KOJIMUYECTBO TEILIA MOTJIOMIAETC sl BOAOH

dQ = cMdT , 2
rame M — pacxon BOIBI, KI/C; ¢ — yHeibHas TEIUIOEMKOCThb
Bogbl, [hx/kr-K.

M =%(D2—d2)pv, (3)
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IJe p — IIOTHOCT BOJBI, KI/M>; V — CKOPOCTh TEUEHHS BOIBI
0 KOJIBLIEBOMY 3a30py, M/C.
CpaBamBas (1) u (2), umeeM

Dk
d7 = V(TZ ~T)z. (4)

[IpuaumaeMm, dYTO Temmeparypa TpyHTa U3MEHIETCAd 10
JINHEHHOMY 3aKOHY:

T,=T,+gradT, -z, (5)
rne T, — TemmepaTypa moBepxHoctd 3emnu, K; grad7, —
TEMIIEPAaTypHBIM TpagueHT rpyHTa, K/M; Z — paccrosHue OT

MOBEPXHOCTH 3€MJIH, M; Z>Z; — IIyOMHA, 10 KOTOPOH TemIieparypa
TpyHTa OcCTaeTcs mocTtosHHOW (mms ycmoBuit JlonbOacca z;=15 w;
T o T 20)-

0O603Ha4nM KOMIUIEKC A = , TOrz1a
c
dT = A7, + gradT, —7')dz, (6)
?j—-lz—+ AT = AT, + gradT, - z)- (7

Oro HenmuHeilHOe AuQQepeHInaIbHOe YpaBHEHUE, €ro
pellieHre  TO3BOJIUT  ONPEAECIUTh  TEKYUIYyI0  TeMmIepaTrypy
HarpeBaeMou BOJbI:

T'=T,+ graj:T‘, -(Az —1)+[T1 —T., %ﬁm (Az, _1)j coA@-n *(8)

I'myOuHy w30mAIMK ONpefenuM W3 YCIOBUS pPaBEHCTBA
TEMIIEPATyp TPYHTA U BOABIL:

pu Z=7; Tl = Tzo +(grad le) "z (9)
71 1 0
_8 10

3anaBadch TeMIeparypoil HarpeBa Boabl T=T,, ompeznenseMm
TpeOyeMyl0 JANUHY BHYTPEHHEH TpyObl Zp, pemas HesBHOE
YpaBHECHHE:!
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. gradT,
T2 = -0 +T(AZZ —1)+ (11)
radT
[Tl - Tzn g < (Azl _1)J ° eiA(ZliZZ)
A
Onpenenum OCHOBHBIE napaMeTpbl OHMOOYHCTHOTO

COOpy)KeHHsd Ha nmpumepe Kappepa «banka Mokpas» I[IAT
«XaitnensoeprlementYkpanna». CpeaHeCyTOYHBIM pacxo BOIbI B
kapbepe Q=660 m*/cyt. [IpuHIMaeM cireayiomue fomymeHus. Boaa
MIPOXOJIUT T10 AHY Kapbhepa M YaCTHYHO HarpeBaeTcsl B CKBAKWHAX 10
Temneparypsl T,=12 °C, umes HadanpHyto Temmeparypy T,=7 °C. B
LIeJIOM BOJja B Kapbepe Harpepaercs 10 Temmeparypsl T.,,=10 °C.
Haxoaum TpeOyeMblii pacxo1 BOABI Yepe3 CKBAKHUHBI:

Q 'Tcp:Ql 'T2+ (Q_Ql) 'le
Q1=Q(T,,-T1)/T=396 M/CyT.

[Mpuanmaem N=24 ckBakWH, 3HAYUT, PACXOJd dUYEpe3 OIHY
CKBaXHHY cocTaBUT (=16,6 m/cyt = 2,92-10” m%/c, a maccoBsrii
pacxox M=0,192 xr/c.

Pacuerst mo ypaBHenmsm (15) u (16) mist 3TUX HaHHBIX
TIO3BOJIMJIM TIONTyYUTh W3MEHEHHE TeMIIepaTypbl B 3aBUCHMOCTH OT
[JIyOUHBI CKBKUHBI ITPU MCIIOJb30BAaHUH TIIMHO-TPA(UTHOM CMECH U
6e3 nee (puc. 3) [2].

Takum oOpa3oM, A7 HarpeBa BOABI 10 TOH K€ TeMIepaTypbl
OpU  WCIONB30BAHUU  TIIMHO-Tpa@UTHOH CMECH B  KadecTBe
3alOJIHATENS  3aTPYyOHOTO TIPOCTPAHCTBA TpeOyeTcs CKBa)KHMHA
InuHOW B 1,7 pasa MeHbleld, 4eM B ClIy4yae HEMOCPEACTBEHHOIO
KOHTaKTa CTAJIbHOTO KOXKyXa C BMEIAIOIIUMHU TTOPOJaMH.

Cor/acHo MPOBEIGHHBIM pacueTaM, JUis Harpesa 660 m%/cyT
BOJBI 3a CUET IeoTepMallbHOM sHepruu Ao Temmeparypsl 10 °C
HE0O0X0oAMMO MPOOYPHUTH 24 TEOTEPMAIBHBIX CKBAKHUHBI THAMETPOM
200 MM u gIuHOM 76 M.
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1
o 50 100 150 200 250
Z, m

Puc. 3 — 3meHeHune TeMriepaTypsl BOABI IO TITyOMHE CKBaKUHBI
C UCTIONIb30BaHKMEM ITHHO-TpaduTHOM cMecH (1)
u 0e3 ucrnosb30Banus riuHO-rpadutHoit cmecu (1)

[locnennre HEOOXOAUMO OCHACTHTH TEIUIOM3OISUCH W3
reHocTekya TommuHoi 20 MM Ha TITyOuHY 25 M, a 3aTeM yCTaHOBHTH
CTaTbHOM KOXyX u3 cramu 4X13 ¢ TommuHOM crenku 20 MM, a
KOaKCWJIBHO C HHUM IUIACTUKOBYIO TpyOy nuamerpoM 50 MM H
quHod 75 M. IIpocTpaHCTBO MEXIy KOXKYXOM M MAacCUBOM Ha
y4acTke oT 25 mo 75 M 3amoiHsAeTCs TIIMHO-TPA(QUTHOW CMECHIO C
conepkanuem rpagpura 50% mac.

IIpu 5TOM depe3 CKBAKHHBI OyaeT Mpoxoauth 396 m>/cyT
BoAel. Temmeparypa BOAbBl Ha BBIXOAE COCTaBUT 12 oC.
[lepememnBanme ¢ OCTaBIIEHCS YacThIO BOJABI TO3BOJIUT TMOAHATH
TeMIepaTypy mocieaHei B kapsepe g0 10°C.
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V]IK 614.669.01
3aropyuko H.B.

YepKacckuil rocyapCTBeHHbIN TEXHOI0THYeCKH I
YHUBepCHUTeT, I'. YepKacchl

OLIEHKA BO3MO>KHOCTEW MEJIUKO-
3K0JIOTUYECKOIO MOHUTOPUHTA A1
AHAJIU3A TEXHOTEHHOM HATPY3KH HA
HACEJIEHUE I'. YEPKACCbBI

Ilpoananusuposana  ceazb  mexncoy  CMPYKMYpou  NepeUuiHOl
3a001e8aeMocmuy U YCI0GUAMU NPOJICUBAHUSL HACENeHUsl 8 Hauboee
3A2PAHEHHOM — NPOMbIULIEHHOM  patione  2opoda  Yepkaccei.
Oyerusanacs 803MONCHOCMb UCNONb308AHUS NOIYHUEHHbIX OAHHBIX
07151 MEOUKO-IKON02UYECKO20 PAUOHUPOBAHUS 20PO0d.

310poBbe U CHOCOO ’KM3HU YEJIOBEKAa BO MHOTOM 3aBUCHT OT
JKOJIOTHUECKMX OCOOEHHOCTEH pEermoHa W SIBJSIETCS OJHHM W3
HanOosiee OOBEKTUBHBIX IIOKA3aTeNie KadecTBa OKpPYXKarollen
cpeapl. OT KayecTBa BO3AyXa 3aBUCHT (U3MYECKOE 30POBbE H
paboTocmocoObHOCTs HaceseHus. PocT 3arps3HEHHOCTH BO37yXa He
MOXKET HE BIHIATH Ha cocTOosHME Joje. B VYkpaunne mnon
HETaTHUBHBIM BJIMSHUEM 3arps3HEHHOTO aTMOC(EpHOro BO3IyXa
HaXoJMTCA OKOJio 17 MiH. deyioBek, wiM 34% Bcero HaceleHHS
cTpanbl. B roposax ¢ 3arps3HEHHbIM aTMOC(EpPHBIM BO3IyXOM
npodJeMbl ¢ pU3NYECKUM Pa3BUTHEM JIETEH BCTpedaroTcs B 3-4 pasza
yaiie, M0 CPaBHEHHIO C OTHOCUTEIBHO YHCTBIMH B 3TOM IUIaHE
ropogamu. 3aboJeBaHHs OPTaHOB IBIXaHHWA PETHCTPHPYIOTCS Ha
TaKUX TEPPUTOPUSX B JBa pa3a dame, OOMMHA YpPOBEHb
3aboseBaeMocTH HacedeHus Ha 25-40% BbllIe MO CPaBHEHHIO CO
CPEIHECTaTUCTHYECKUM, BbIIIIE YpOBEHb aNepPruvecKuX,
OHKOJIOTHYECKHX, CEP/ICUHO-COCYTUCTHIX M APYTUX 3aboseBanuii [1].

YpoBeHb W CTPYKTypa 3a00JIeBa€MOCTH >KUTEICH TOpOJIOB
MOJKET MCIIOJIb30BAaThCSl KaK OAMH M3 IIOKa3aTesiedl Ipu MEAUKO-
9KOJIOTUYECKOM  palOHUPOBAaHUHM  TEPPUTOPUA  C  YUETOM
0c0OEHHOCTEH TEXHOI€HHON Harpy3KH, AJsl OUECHKH 3KOJIOTUYECKOTO
COCTOSIHMSL PETHOHOB.
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UYepkacchl — OONACTHOM LEHTP C pa3BUTOH XUMHUYECKOH M
MalIMHOCTPOUTEIBHON TPOMBIIIIIEHHOCThI0. HecmoTpss Ha cman
IIPOM3BOJCTBA, MHAEKC 3arpsA3HEHHs BO3JyXa OCTAeTCid BBILIE
CpPEIHET0, YTO OOBSICHSICTCS HHU3KOW CIOCOOHOCTBIO aTMOC(hepHI
pEruoHa K CaMOOYHUIICHHIO ( METEOpONIOTHUecKuil moTeHuuan 3,4), a
TaKXXe POCTOM POJIM aBTOTPAHCIIOPTA B OOIIEM 3arpsi3HEHUU 3a CUET
YBEJIUYEHHsI KOJIMYEeCTBa aBTOMOOMIIEH, aBTO3aIIPABOK, aBTOCTOSIHOK.

Ha rteppuropun ropoma BbeaeneHo 4 pailioHa C pasHOU
CTEIIEHbI0 TEXHOIE€HHOW Harpy3ku: lleHTpanbHbld, JIHEIPOBCKUM,
[Ipomemmnennsii 1 FOro-zamamueni [2]. Ha ocHoBe oTOOpa u
aHaJim3a Mpo0 aTMOC(EepHOro BO3AyXa B CTAI[MOHAPHBIX TOYKAaX
BBIIETICHO 7 HEKAHIEPOTE€HHBIX U 5 KaHLIEPOT'€HHBIX 3arpsA3HAIONINX
XMMUYECKUX BELIECTB, KOTOpPBbIE HMEIOT HauOOJbLIMHA BKIaA B
3arpsi3HeHHe aTMocdepHoro Bo3ayxa TI. Yepkaccel: aMMHak,
JUOKCH] a30Ta, TUOKCHJ CEpbl, OKCHJ YIJIepoJa, CEepoBOIOPO,
cepoyriiepos, (opmanbaerua, OeH30j, OcH3(a)UPEeH, CBUHEN U
xpom (VI). Jloka3aHO TIpeBBIICHHE TMPEAETHHO OIMYCTHMBIX
KOHIIGHTPAIMH{ YKa3aHHBIX 3arpsA3HSIONINX XUMHUECKIX BEIIECTB B
arMocdeprom Bo3ayxe ropoxa B 1,1 — 12,3 pasa [3]. Konngecto
po6 ¢ npesbimienreM [1IK B sxunbix paitioHax komnednercs ot 21%
1o 41% [2]. Tlpu yBenuveHnn 0OBEMOB BBHIOPOCOB 3arps3HSFOLINX
BEIIECTB B BO3AyX HaOIOAaeTcs AMHAMHKA pocTa 3a00JIeBaEMOCTH
TOPOJICKOTO HACEJIeHHUs, OCOOEHHO JAETCKOTO [4].

Ha ocHoBe ompeneneHus CpeaHETOAOBBIX KOHLEHTPALUH
3arpsI3HSIONINX XUMHUYECKUX COCMHEHUI B aTMOC(HEpHOM BO3IyXe
WCCIEyeMbIX paillOHOB TOpOAa YCTaHOBJEHO, YTO XapakTep
3arpsi3HEHMsI BO3AYIIHOrO OacceliHa SBISETCS] HEPaBHOMEPHBIM, IIPH
4yeM Han0OoJjee BBICOKHE KOHIEHTPAIMM XUMHYECKHUX COEINHEHHH
HabmoaoTes B atMocepHoM Bo3ayxe IIpomeinuienHoro paiiona,
HanOonee HHU3KMEe - JlHenmpoBckoro paiioHa. Bwmecte c Tewm,
UCCIIEIOBAaHNH, KOTOpbIE OBl MOATBEPAMIIM OMNpEACICHHBIE PHCKH
JUIS HAaceleHHWs C YYeTOM TEpPPUTOPHMANBHOCTH TOpoJa He
MIPOBO/IUIINC.

B mpenpiiymux UCCIeOBaHUAX pacueT CPEIHECYTOUHBIX 103
MIPHOPHUTETHBIX XMUMHYECKUX BEIIECTB 10 BIIMSHUIO HA HaceJeHHe
[oKa3ajl, 4yTo HacejeHue IIpOMBIIUIEHHOTO pailoHa MCHBITHIBACT
3HAYUTENIFHO OOJBIIYI0 CYTOYHYIO HAarpy3ky IO CpPaBHEHHIO C
HaceJIeHHeM JApYrux paiioHoB ropoga llo Bennumue ko3(puIIMEeHTOB
OIIACHOCTH OBUIO YCTaHOBJICHO, YTO HAHOOJNBIINI HEKaHIIEPOTCHHBIH
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PUCK TIPEICTABIISICT MTOBBIICHHAS KOHIIEHTPAIUs (hOpMaNIbIIETH/Ia BO
BceX paiioHax ropoja, a takxe npesbimatomas [11K koHueHTpamms
cepoBoopoa B IIpomblniieHHOM paiione. Menbmuit
HEKaHIEPOTeHHBI PHUCK JJISI 370POBBSl TPEACTABISIOT JIHOKCH]
a30Ta , OKCHJI yriepoaa, aMMHUaK U TUOKCU cephl [2,3].

Camoe OoJbIIOC  BIHMSHHUE TPHOPHTETHBIE XHMHYCCKHE
BEIIeCTBa OKa3bIBAlOT HA OpPTaHbl JBIXaHWS, MEHBIIE BIHAIOT Ha
pa3BUTHE CEPACYHO-COCYIUCTHIX 3a00IEBaHMA, UTO MOATBEPIKIACTCS
IOpU aHAJINW3€ CTAaTUCTHYECKHX JAaHHBIX 10 YPOBHIO M CTPYKTYpe
3abo0eBaeMOCTH B3pociioro HaceneHus. OOImelt 3aKOHOMEPHOCTHIO
JUIL HaceJeHUs BCEro ropoja B LEIOM SIBJSIETCS 3HAYUTENBHOE
npeobiiaganue O6ose3Hel opranoB neixaHus (1-e mecro: 58,0%) Han
JIPYTUMH KJacaMu O0Je3Hen

Jis  cpaBHHTENHHOTO aHallM3a YPOBHA 3a00IIEBaEMOCTH
MEXIy  HacelieHHeM, 4YTO  NPOXKMBAET B  OKOJOTHYECKH
HEONaromogy4YHbIX YCJIOBHSIX HM HAa OTHOCHTEIBHO  YHCTBIX
TEPPUTOPHSAX TOPOJAa MCIONB30BATN €XETOJHbIE CTATHCTUYECKHE
OTYETHl MO0 YPOBHIO M CTPYKType 3a00JIeBAeMOCTH HAcEJCHHUS Ha
0a3e Uepkacckoil TOPOJACKON MOJMKIUHUKU Ne3, DTa MONHUKIMHUKA
obciyxuBaer 33 yuactka (64636 denoBek), cpend KOTOPBIX 7
Y4acTKOB PAaCIIONIOKEHHI B paiione Xwummocenka (13706 genosek).
st cpaBHEHHS OBLIIM BHIOPAHBI YYACTKH C TAKOW e YUCIEHHOCTHIO
HACeNIeHWsT W3 pallOHOB, KOTOPHIE CYUHTAIOTCS JKOJOTHYECKH
YUCTHIMH AHAIM3UPOBAIN TEPBUYHYID 3a00JIEBAEMOCTh OPraHOB
JIBIXaTENIbHOW CHUCTEMBI, T.K. HWMEHHO 3TOT MOKa3aTellb OTpaKaeT
peakiuio opraHu3Ma Ha HeOJIaronpusTHBIE YCIOBHS OKpYIKarolei
Cpezbl, B TOM YHUCJIE U Ha 3arps3HEHHOCTh aTMOC(EPHOro BO3/yXa.

Peakiust opranu3ma Ha HeraTHBHBIE (AKTOPBI CPEJIbl 3aBHCUT
OT WHIUBHYalTbHBIX OCOOCHHOCTEH: BO3pacTa, T0JIa, COCTOSHUS
3m0poBhs. Kak mpaBwiio, Hambosiee YS3BUMBIMH SIBIISIOTCS JICTH,
JIOAM TIOKWJIOTO BO3pacTa, XpOHUUYECKHE OOJIbHBIE. BONBIIMHCTBO
XpOHMYECKUX Oone3Herd  (QyHKIIMOHANBHBIX CHUCTEM OpraHu3Ma
HUMEIOT MHOXECTBEHHYIO 3THOJIOTHIO

CpaBHUTENBHBIA aHAN3 JUHAMHKH YPOBHS 3200J€BaCMOCTH
JIBIXaTENIbHOW CUCTEMBI CpPEJIM HACENICHHsI, YTO MPOKUBAET B palioHe
XUMITOCETKa U SKOJIOTMYECKH YHCTBIX pailoHaX TMOKa3bIBaeT, YTO B
3arpsi3HEHHOM paiioHe oHa mouT Ha 40 % BbINIe 3a001€BACMOCTH
JIFOJICH, YTO HE WCIBITHIBAIOT MOJOOHOTO BIUSHUS MPOMBIIUICHHBIX
npeanpustui (Tabmuma 1).
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AHann3 BO3pacCTHOM CTPYKTYpHl OOJIBHBIX  OOJE3HAMH
JBIXaTEIbHOW CHUCTEMBI TOBOPUT O TOM, YTO Hauboliee YHCICHHYIO
TPYNOIly TakKuX OONBHBIX COCTaBISAIOT JIOAM PabOTOCTIOCOOHOTO
Bozpacta oT 21 mo 50 mer, BTOpYIO TPYIITy MO YHUCICHHOCTH
MpeACTaBisIIoT OonbHBIE B Bo3pacTe A0 20 JeT, U HauMEHBIIYIO
rpynmy oOpa3yloT JIOAW IEHCHOHHOTO Bo3pacta oT 51 roma m
crapmre. I9TO0 OOBACHIETCS TEM, UYTO paboTalmye JFOAW dalle
HaXOJATCSI B MECTaX MAacCOBOI'O CKOIUICHHUS Joel. boapmumHcTBO
MOPOCTYIHBIX  3a00JE€BaHMI TepeAaeTcs BO3AYIIHO-KameIbHBIM
IIyTeM, CO3J1aBasi yrpo3y SMHUIEMHH.

Tabnuna 1
JluHaMUKa YHCIIEHHOCTH OOJIbHBIX OOJIE3HSAMH OPTaHOB JAbIXaHUS
Cpellu HaCeJICHHs aHAIN3UPYEMBIX PAaOHOB ropo/a.

Paiton Xumriocesok DKOIOTHYECKH YHUCTEIC
l'ona paloHbl
KeHImHb! Myxuunbl | XKeHumnael | My>X4nHBI
2008 263 250 138 64
2009 296 287 157 74
2010 341 328 182 71
2011 425 391 236 86
2012 596 412 307 91
Bcero 1921 1668 1020 386

CaMyro OOJBITYI0 TIO YUCIEHHOCTH TPYIITy OOJBHBIX CpeIu
’KEHCKOT'O HACEJICHHMS COCTABJIAIOT JKCHITUHEI B Bo3aacte ot 30 mo 40
JIeT, y MYXYHH 3T0 Bo3pactHas rpymma 40-50 mer. JKenmmHb
0O0JICIOT Halle, 3a UCKIF0OUYEHUEM MOCIIEeTHEH BO3pacTHON IpynIibl (OT
60 u crapiie). Bo3aMOXHO 3TO OOBACHSIETCS TEM, UYTO KCHIIUHBI
JKUBYT JHONbBIIE, & CPEIHECTATUCTHYCCKAs JIMTEIHLHOCTh >KU3HHU
YKpanHCKUX MYX4uH cocTaBiseT 60 jer. Kpome 3TOr0, KEHIITMHBI
JTy4nie 3a00TATCS O CBOEM 3JI0POBbE, YeM MYXKUYMHBI W YaIle
obparmaroTcs K Bpady.

Takum 00pa3oM TNOCTOSHHOE MPOXHBAHHE HA TEPPUTOPUU
Xumnocenka IpoBOLUPYET CPEIU MECTHOT'O HACENICHUS OBBIIIICHUE
YpOBHS 3a00JIEBAEMOCTH OpPTaHOB JBIXaTeNbHON CcHCTeMBl. B
pe3ysbTaTe HeONArompHUsITHON PO3bl BETPOB, KOTOpas HAIpaBJicHA B
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CTOPOHY JKHJIBIX TIOCTPOEK, JKHUTEIH XHMIIOCENKa ITOCTOSHHO
WCIIBITBIBAIOT BO3JEHCTBHE IOBBIMIEHHBIX KOHIEHTPAIIMI OKCHIOB
a30Ta, yriepola ¥ CEpPHHUCTBIX COEOUHEHW B pe3yjbTare
NEeSATeTFHOCTH  TPOMBIIUICHHBIX — NPEANPUSATHA  ropoma. ITo
MIPOBOIMPYET pa3ApakeHWe CIU3UCTON OOOJOYKH ABIXaTEIbHBIX
IyTeH, ¥ BIIe4eT 3a00JIeBaHMsI OPTaHOB JBIXaHMUA.

Takum oOpa3zoM, aHanmM3 MEPBUYHOW 3a00JIEBAEMOCTH
HAacCeJIeHNsI TI0 OTIENbHBIM KilaccaMm OOJie3Hel MaeT BO3MOXKHOCTB
BMECTE€ C DJKOJIOTHYECKOHW OIICHKOW OOOCHOBAaTh  MEIUKO-
SKOJIOTUYECKOE PAMOHUPOBAHUE TEPPUTOPUIN C YUETOM TEXHOTEHHOM
3arpy3Ku TOpPOJIOB.

BubGnumorpaduyeckuii ciricokx
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VJIK 504.06-047.44:628.38
3aropyuko H.B., imyk JI.B.

YepKacckuil rocyapCTBeHHbIN TEXHOI0THYeCKH I
YHUBepCHUTeT, I'. YepKacchl

AHAJIN3 JMHAMMKH UCIT0/1b30BAHHBIX
BOJHBIX PECYPCOB MPE/JNIPUATUAMU
YEPKACCKOWM OBJIACTH (YKPAMHA)

IIposeden ananus 61uUsHUS NPOMBIUICHHBIX NPEONpUsMuil 0oracmu
Ha  3aepsA3HeHue  BOOHbIX Pecypco8, UCCIE008AHA  OUHAMUKA
680003a00pa u cOPOca CMOYHLIX 800 NPEONPUAMUAMUY, OAHA OYEHKA
OP2AHUAYUOHHBIX — PEUeHUll, Ymo NO380JSIOM  Pe2yiuposams
He2amueHoe 8IusiHUue NPeonpusimuil Ha 600Hble Pecypchl 0OIACMU.

Ilo oO0BéMaM mPOMBIIUICHHOTO MPOU3BOACTBa UYepkacckas
obnacte 3aHuMaer 13 mecto B YkpauHe (npubnusurensHo 2%) u
SIBJISIETCSI MHAYCTPHAIbHO-arpapHoi o6macteio [1]. [IpombinuieHHBIN
KOMIUIEKC obnactu oObeauHseT 12 oTpaciieil, cpeau KOTOPBIX
HanOoJbIllee  3HAYEHWE MMEIOT IPOM3BOACTBA IHUIEBOH H
XUMHYECKON MpOMBINIIEHHOCTH. B obmactu ¢yHkumonupyer 11

CaxapHbIX 3aBOJIOB, 10 MSICOKOMOWHATOB, 18
MOJIOYHOTIEpepabaThIBAIOIIMX ~ NPEANPHUITUH, S5 CHOUPTOBBIX H
JIMKEPO-BOJIOYHBIX NPEANpHUITUH, 6 HBOBAaPEHHBIX u

0€3aJIKOTOJIbHBIX 3aBOJIOB, 9 MPEANPHUITHH, KOTOPBIE BBITYCKAIOT
KOHCEPBHPOBAHHYIO MPOIYKITHIO [2].

Bce mnpennpusTHs NHIIEBOM NPOMBIIUIEHHOCTH TPeOYIOT
0onpIIMX 00BEMOB BOJIBI, KOTOPAsi UCIIOJIB3YETCSl HEMTOCPEICTBEHHO
B TEXHOJIOTHH MPOM3BOICTBA OCHOBHOM MPOAYKIIMH (ITMBOBAPEHHO,
CIHMPTOBOM, CaxapHOH), a TAKXKE I MBIThsl 000pyIOBaHUS U APYTHX
nened. BoapIMHCTBO 3TOH BOJABI B BHJE 3arps3HEHHBIX CTOKOB
BBIBOJIMTCS M3  TEXHOJOTMYECKOTO TIpollecca M IMOCTYMaeT B
OKpyXammyo cpeny. B 2013 1. mnpenmpusATHAMH THIIEBOU
IPOMBIIIIEHHOCTH 061acTH 3abpano 332,559 wmum. M° Bomwl, a
copourero 0,122 MitH. M° cTOUHBIX BOJ [2].

OCHOBHBIMH HCTOYHHKAMH BOJOCHA0KEHHS 00JIACTH SIBIISIETCS
Kpemenuyrckoe Bonmoxpanunumie, peku [Humoi Tukwny, Pocs,
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TsacMuH ¥ moja3eMHBIC BOM03a00Ophl. Bomublii Oamanc obnmactu 3a
MOCJIEIHUE TOJBI CYIIECTBEHHO u3MeHwiIcs. B cpaBuenuu ¢ 1990 r
3a00p CBeXeil BOJBI YMEHbIIWICS B 2,5 pa3za W coctaBisieT 229
MIH.M°. OCHOBHBIMH BOJOMOTPEOHTEISIMHE OBIACTH HCIOTB30BAHO
BozEl HA 29 MaH. M° (Ha 12%) Menbine B cpaBHeHHH ¢ 2012 rogoM.
B wactHOCTH, TIpYH0OBO - pHIOHBIE X03sHcTBa B 2013 T. HicTIoNb30BaH
48% (102 wmmm. M%) Bceit 3a0paHHOl B OONACTH  BOJEL

npoMbIIIIeHHBle  mpexnpuatas —  17% (37 wmmH. M),
cenbekoxossiicTBennsie — 16% (33 mu. M%), opomenne — 4% (9
. M) [1].

YMeHbllIeHne 00beMOB UCIOIB30BAHHOMN BOJIBI MMPOU3OIILIO 32
CYET CHW)KCHUS €€ 3aTpaT Ha IMPOU3BOJICTBEHHBIC HYK/bI (Ha 9 MITH.
M, e Ha 21%) u pBIOHOE X035icTBO (Ha 18 MITH. M, wtn Ha 15%).
Taxoxe, MOTPEOHOCTH MTPOMBIIUICHHBIX TPEANPUATHH YMEHBIIHIACH
32 CYET WCIOJIb30BaHUS BOJABI B OOpaTHbIE H IOBTOPHO-
MOCJICZIOBATEIIbHBIC CUCTEMBI, JIOJI1 KOTOPBIX B 00IIEeM oObeMe
Beipocia ¢ 80% y 1990 r. no 94% B 2013 r. 3a cueT 3TOro TOIBKO
Ha npoTsokenun 2013 r. cakoHOMIIeHO 599 MITH. M cBekeit BOJEL.

B 2013 r. B Yepkacckoit obnactu HacuuThiBajgoch 190
MIPEeNNPUSITANA, KOTOPbIE WMENIH CTOKH OOOpOTHBIX BOi. OO0BeM
00pa30BaHHBIX CTOYHBIX BOJ cocTaBisieT 176,6 MIH.M® (ma 11
MiH.M® MeHpmie deM B 2012 T.), u3 HUX 5% - 3TO COPOCHI CTOUHBIX
Bojg 0€3 O4YHCTKM WM HEJOCTaTOYHOW OYHCTKH. OTO CTajo
BO3MOXKHBIM OJlaroiapsi yMEHbBIIEHUIO cOpoca HOPMAaTHBHO YHCTHIX
0€3 OYMCTKY U HOPMATUBHO OYMIIICHHBIX BOJI.

O0bvem wucmonb3zoBaHHOW Boabl B 2013 1. cocraBun 212,7
MiH.M°. HanbosbInee KOIMYECTBO BOIBI HCIIONB30BANOCH HA HYK/IbI
CeJIbCKOoro xossicrea: 135,2 muH. M Jgm 63,56 % ot oOmero
rcrionb3oBanus [2]. 3a mociaexaue 13 JeT oTMEYaeTCss YyMEHBIIICHHE
00BEMOB COpOIIIEHHBIX CTOYHBIX BOJ| B TOBEPXHOCTHBIC BOJIHBIC
00BeKThI Uepkacckoii o0macTy.

Jnst yaydimeHust COCTOSIHHS BOJHBIX PECYPCOB M PEIICHHS
BOIIpOCa 10 YMEHBIICHHIO CcOpoca 3arpsA3HSIONINX BEIIECTB B
BOJHBIE OOBEKTHI, CyOBEKTAMH XO3SUCTBOBAaHUS NPU TOTYYCHHU
paspelleHril Ha CHelnHMaabHOe BOJOINOJIB30BaHUE Pa3padaThIBAlOTCS
MEpOIPHUSITHS IO OXPaHe U PAIMOHATHHOMY MCIIOIB30BAHHIO BOJI.

IToutn BO Bcex paHOHHBIX IIGHTPaxX OOJIACTH TJIABHBIMH
WCTOYHUKAMU 3arpsA3HEHUS BOJHBIX PECYPCOB OCTAIOTCS OYHCTHBIC
COOpy)XeHHA H KaHanm3anusa. Hawmbonee cioxHas cuTyanus B
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MPOMBIIIJICHHOM TOponke obOmactu — Baryrtuno, toe ¢ 1967 r.
OYNCTHBIE COOPYKEHHsI PaboTaoT HEdIPPEKTHBHO, 3arpsa3His p.
[Imonky. Exeromno B Hee COPAcHBACTCS OKONO 2 MIH.M
HEZO0CTAaTOYHO OYHUINEHHBIX CTOYHBIX BOJA. Pedka ot mecta cOpoca 10
Bnaganua B p. ['Humoit Tukuu sBisieTcs caMoOM 3arpsi3HEHHOW B
obmactu [3].

KauecTBeHHass XapakTepHCTHKa CTOYHBIX BOJ OTIEIBHBIX
OpeanpusITuid  (cpemHue  TOoKa3aTend  pe3ylbTaroB — aHajH3)
npeacTaBieHbl B Tabmuie 1.

Pesynprarel  aHamm3oB, TpUBeneHHBIE B Tabmume 1,
CBHUJIETEILCTBYIOT O HU3KOM 3(PPEKTUBHOCTH OUYUCTKH CTOYHBIX BOJ
3BEHUTOPOJICKOTO CHIPHOTO 3aBOJA, KOTOPbIE HMEIOT BBICOKYIO
KOHLICHTPALMI0 OPraHW4yecKUx IpUMeEcel, coeAuHEeHu a30Ta,
¢dbocdaros, XIOpPHIOB, B3BEHMIEHHBIX YacTWIl. B CTOYHBIX Bomax
MSICOKOMOWHATa KOHIIEHTPAIMU B3BEIICHHBIX YacTHIl, COCIMHECHHH
azota, ¢ochopa Tarke mpepbimaror [1JIK. 3ammoBeie cOpoch
3BEHUTOPOJICKOTO CHIPHOTO 3aBOJIa HETATUBHO BIHSIOT HAa COCTOSIHHE
AKTHUBHOTO WJIa, HApYyIIAIOT MPOIecChl OMOJOTHYECKOH OYMCTKH H
YXYIIIAIOT paboTy OUYUCTHBIX COOPY KEHHIA.

Tadmuma 1

XapakTepucTHKa CTOYHBIX BOJI MPEANPUSTHIA T. BaTyTHHO
U T. 3BeHUropoaKHu Yepkacckoit obmactu

Bssem | Ammo

€H. -HUK- ®doc- Xio-
XCK, .
Ipennpustue 4acTH HBII ¢arel, | pums, | pH
MI/I1
143 a3or, Mr/1 MI/1
M/ M/
Ssemnropor. | TUIK | 150 | 80 | 20 | 35 | 280 | %
CIp3aBOL Qaxt. | 18418 | 5725 | 228 | 241 | 5870 | 54
6,5-
MscoKoMGHHAT ITJIK 625 300 2,0 3,5 280 9
®dakr. | 623,0 | 460,3 18,4 9,1 2029 | 71
6,5-
XteGKoMEHHAT K 625 100 2,0 3,5 280 9
DaxT. 184,7 96,8 3,4 3,9 1254 | 6,9
KoMGuHAT TIIK 120,4 85,2 7,6 1,8 74,8 7,6
OTHEYIOpPOB daxkr. 120,4 85,2 7,6 1,8 74,8 7,6
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Buoxumuueckuii aHamm3 CcTOYHBIX BOJ M3 peuku lllmonka
MMOKA3bIBACT, YTO MOCJE cOpOca CTOYHBIX BOJ B PEKE 3HAYUTEIHHO
YBEIUYNBACTCS KOHICHTPAIMsl B3BEHMICHHBIX dYactuil - Ha 0,5-6
mr/onm® mpum  HopmartmBHOM 0,75 Mr/mM°, YTO  IpEBBIIIAET
HOpMaTHBHBIC TPEOOBAaHUS B HEKOTOPHIX mpobax B 8 pa3. Bo Bcex
mpobax B pesynbrare cOpoca CTOYHBIX BOJA HabOmomaercs
npesbimenne bCKomoe B 1,2 — 2,15 paza. Taxke mocme cOpoca
noBeiaercss 3HadyeHne XCK, B 49acTHOCTH, JIETOM MpEBBIIIACT
HOpMaTHBHOE (Tadyuna 2).

Tabnuna 2

KoHnieHTpammu 3arpsa3HsIonuX BEIeCTB B CTOYHBIX BOJIAX,
cOpacbiBaeMbIx B p. Llnoska.

3arpssHsioiiee E 3uadenns
p m o Jo ITocne [IAK
BEILIECTBO H3MEpEHUs
OYHCTKHU OYHMCTKH
1. XCK MI/11 1357,2 182,4 80
2. BCKs MrI/11 542,9 72,9 15
3. B3Beuieunsle MI/L 498,5 68,1 15
YaCTHIIBI
4. A30T aMMOHUNHBIN MI/1 40,69 16,06 2,0
5. A30T HUTPHUTOB MT/IT He o6Gnap. 0,205 1,0
6. A30T HUTPATOB Mr/I1 He o6nap. | He obnap. | 10,2
7. ®ochats MI/IT 5,73 2,87 3,5
8. Xuopus MI/7 3285 280,8 350
9. HedrenpomykThsl MI/71 2,49 1,2 0,3
10. pH OIL. 6,6 6,570 | 6.5
8,5

OCHOBHO# TPUYNHON CHUTYaITUH, CIIOKHBIICHCS Ha CPEITHHX
pekax Yepkacckoli 00JacTH SIBISICTCS HEYIOBICTBOPHUTEIHHOE
CaHUTAPHO-TEXHUYECKOE COCTOSIHUE BOJIOTOHHBIX u
KaHAJIM3AI[MOHHBIX CETEH, KaluTalbHble PEMOHTHI KOTOPBIX HE
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MPOBOASITCA M3-32 OTCYTCTBUS A((EKTUBHOTO COOCTBEHHUKA,
CHCIMATU3UPOBAHHBIX  CIY)K0O  3KCIUTyaTallid  BOJOIPOBOJIHO-
KaHaJTN3aI[MOHHOW XO3SHCTBA, MPOM3BOJCTBEHHOTO J1a00OpaTOPHOTO
KOHTPOJIA KadecTBa CTOYHBIX BOJ| Ha MPEANPHUSATHSIX, OTCYTCTBHUS
HE00X0IMMOro puHAHCUPOBAaHHS PadOT CO CTOPOHBI TOCYAaPCTBA.

Jnst ymydineHust cocTOSHUSI BOIHBIX pecypcoB B 2013 1. u3
006JacTHOTO dhonuga OXpaHbI OKpYy’Karomiei cpeIbl
npo(UHAHCUPOBAHO Oosice 4 MIIH. TPUBCH, KOTOPBIC OBUIH ITYIICHBI
Ha  PCKOHCTPYKLHMIO  OYMCTHBIX  COOPYKEHUH C  IIEJIBIO
BOCCTAHOBJICHHA M TOAJEPKAHHUS THIPOJIOTHUECKOTO PEXHUMa H
CaHUTAPHOTO COCTOSHMS MalblX W CpeaHux pek UYUepkacckoit
00JacTH, HO ATOro (PMHAHCUPOBAHHUS B CJOXHUBIICHUCS CHTYyallUud
HegocTaToyHo. [loaTOMy cumTaeM HEOOXOAWMBIM TPHUBICUCHHE
YaCTHBIX  HMHBECTOPOB MO  OOECmedeHutr0  HeoOXOIUMOro
(pMHAHCUPOBAHMS, MHAYE HEKOTOPBIC PEUKH OOJIACTH MEPECTaHYT
CYIIECTBOBATb.

bubnmorpadudecknii Cicok

1. PermonanpHBI AOKJIaJ HO COCTOSIHHE OKpY’Karolledl cpeabl B
Uepkacckoit oomactu B 2013r. Yepkaccsr, 2014 r.- 125 c.

2. Dxonoruueckass cutyauus B Yepkacckoil oOmactu B 2013r.
//I'maBHOE ynpaBneHue cratuctuku. Yepkaccol. — 2014.-142 c.

3. AKT 00cienoBaHusl TEXHHYECKOI'O COCTOSHHMS OYMCTUTEIbHBIX
coopyxeHni Batyrunckoro KBII «Bogokanan». Ot 4.07. 2013 r.
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V]IK 621.311

3esienyxo E.B., Mop3ak I'.U., Pos1ieBuy U.B,,
YepHory3sosa A.B.

Besiopycckuil HallMOHA/IbHBIN TEXHUYECKUIl YHUBEPCHUTET, T.
MuHCck

IKOJIOTMYECKAA BE3OIIACHOCTD
OB'BEKTOB TEIIVIOOGHEPTETUKH

Ilpogseden ananuz 6uAHUA 00BLEKMOE MENI0IHEPeeMUKY  Ha
okpyacarowyro  cpedy. Ilokazano, umo o0OHUM U3 CHOC0608
NOGbIULEHUS. 9KONO2UUECKOL besonacrnocmu 00vexmog
MenyiodIHepeemuKy  6IAEMcs UCNONb308AHUE NPU NPOUIBOOCHIEE
9HepeUU 8bICOKOIPPEKMUBHBIX NAPOLAZOBBIX YCIMAHOBOK.

OcHOBOIl pa3BUTHA BCeX OTpacieil MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOpPTa SIBJISETCS JHEpreTuka. Y Hee
Oosiee BBICOKME TEMIIBI POcTa M MacmTaObl mpousBoacTBa. Ecim B
Hadaie XX cToJjeTusi MOTpeOJIeHue SHEPTHH B MHPE YIBauBAIOChH
npubim3uTensHo 3a 50 ner, To B HacTosmiee Bpemst — 3a 10—15 rer.
B cBi3m c pocToM mNpOM3BOACTBA, Yy4YacTHE DSHEPreTUYECKUX
NpEeANpUATHA B  3arpA3HEHUU OKPYXKAIOIIEH Cpexbl  BecbMma
3HAYUTENbHOE. ODHEpreTHka M C)KUTaHHe MCKOMAeMOro TOILINBA
OCTaIOTCS MCTOYHUKOM OCHOBHBIX INIOOQJIBHBIX 3arpsizHuTeneid. [lpu
3TOM HE00XOANMO YUUTHIBATh, YTO OOBEKTHI SHEPIeTHKHU Yallle BCETO
pacronararoTcsi BOJM3M JKUJIBIX MAacCHBOB, YTO OOYCIOBIHBAET M
nmokanmpHOE 3arpsisHeHue [1]. M3 OOBEKTOB TEIIIOPHEPTEeTUKH B
Pecniyonuke benapyck pabotaror 35 TOLl cymMMapHON MOIHOCTBIO
4919 MBr [2].

3arpsi3HEHHE ¥ OTXOJBbI JHEPTreTHYEeCKHX OOBEKTOB B BHJIE
ra30BOM, KUIKOH U TBepAoi (a3bl pacipenesaioTcsl Ha JBa MOTOKa:
OJIMH BBI3BIBAET INTOOAILHBIE U3MEHEHUS, a APYTOil — pernoHajIbHbIe
u JokanbHble. OHM TIOCTYymalT B arMmocdepy, M 3a CUYET HX
HAaKOIUIEHHsT  M3MEHSeTCAd  KOHLEHTpalMs  MajblX  Ta30BBIX
COCTABIISIIOIINX aTMOC(EPBI, B TOM YHCJIEC TTADHUKOBBIX I'a30B.

B kadecTBe TOIUIMBA Ha TEIJIOBBIX AJIEKTPOCTAHIMAX
UCTIONB3YIOT YToiib, HETh U HEe(PTENPOXYKTHI, MPHUPOAHBINA Ta3 W,
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pexe, npeBecuHy u Topd. Jns snexTpocraHuuu, padortaromend Ha
yrie TpeGyercst 3,6 s, T yris, 150 M Bozsl 1 okomno 30 mipa. m°
Bo3ayxa exerogHo. OCHOBHBIMH  KOMIIOHEHTAaMHM TOPHYHX
MaTEepHaJIOB SBJIFOTCS YIVIEPOA, BOAOPOA U KUCIOpod. B MeHbinx
KOJIMUYECTBaX COAEPIKUTCA cepa U a30T, IPUCYTCTBYIOT TaKXkKe CIIE/bl
METAJJIOB M WX COENWHEHHWH (dalle BCero OKCHUIBI M CyTb(OUIBI).
[TosTomy TEIUIO3IEKTPOCTAHIINH SIBIISIFOTCS HCTOYHUKOM
MacCCHPOBaHHBIX ~ aTMOC(EpPHBIX BBIOPOCOB H  0Opa3oBaHUEM
KPYIHOTOHHA)XKHBIX TBEPJIBIX OTXOOB.

TOLl sBiseTcs pa3HOBUIHOCTHIO TEIIOBOM AJIEKTPOCTAHITHH,
KOTOpasi MPOU3BOAMUT HE TOJIBKO 3JIEKTPOIHEPTUIO, HO U SBISETCS
WCTOYHUKOM TEIUIOBOM SHEPruM B IEHTPAIU30BAHHBIX CHCTEMax
TeriocHaOXeHus (B BUAE Mapa v ropsiueil BOABL, B TOM YUCIE U IS
o0ecriedeHus] Topsiuero BOAOCHAOKEHHS W OTOIUICHHS XHIBIX U
MPOMBIIIJICHHBIX 00bekToB). Kak mpasuio, TOL[ momkHa padoTtath
no  TemwiopuKanuoHHOMY rpaduky, TO ecTb  BbIpabOTKa
JIEKTPUYECKOIl PHEPTUH 3aBUCHUT OT BBIPAOOTKU TEIUIOBOIM SHEPTUHU.
[pu pasmemienun TOL] yunTeiBacTcs OIM30CTh MOTpEOUTENICH TeTIa
B BUJIE TOpAYEH BOJIBI U T1apa.

BnusiHue 00bEKTOB TEMIOIHEPTETHKHN HA OKPYKAIOLIYIO Cpery
3aBHUCHUT OT MX THIA. Pa3nnyaioT KOTIIOTypOUHHBIE 3JIEKTPOCTaHLINHY,
KOHJICHCAIlMOHHBIE  JJIEKTPOCTAHIMH,  TEIUIOAJIEKTPOLIEHTPAIH
(TermmodukanronHsle  3nekrpoctanuuy, TOIl), ra3oTypOMHHBIE
3JIEKTPOCTAHLMH, JIEKTPOCTAHLIMHU Ha 0a3e Mapora3oBbIX yCTaHOBOK,
JNEKTPOCTAaHIIMM HAa  OCHOBE TIOPUIHEBBIX  JBUTaTeneil, ¢
BOCIUIAMEHEHHEM OT CXKaTHsl (JIM3€ib), C BOCILIAMEHEHHNEM OT UCKPBI
1 KOMOMHUPOBaHHOTO IIUKJIA.

TpaguMoHHBIE COCOOBI CXKHUTAHHST OPraHUYECKOTO TOTUTUBA
COMPSDKEHBI C Pa3HOCTOPOHHHMM JIOKANBHBIM U TJIOOATBHBIM
BO3JCUCTBHEM Ha OKPYXKaWOIIyl0 Ccpeay. OITO BO3JIEHUCTBHE
XapakTepu3yeTcss XUMUUYECKUM 3arps3HeHreM Onocdeps! (BBIOPOCH
1 cOpOCHl 3arps3HSIOMIMX BEIIECTB B Ta3000pa3HOM, >KHIKOM U
TBEPIOM COCTOSIHMM), TEIUIOBBIM 3arps3HEHHEM BO3AYLIHOTO
OacceifHa U BOJHBIX OOBEKTOB, (PU3UUECKUM BO3JCHCTBUEM, a TAKKE
WU3BATHEM TIPUPOIHBIX PECYPCOB IS TEXHOJNOTHYECKUX HYXKJ H
pa3MeleHHs] OCHOBHOM IUIOLIAIKU OObEKTa SHEPI€THKH.

Cxema ocHOBHBIX B3aumogeiictBuii TOL[ ¢ oxpyxaromeit
Cpeloi MpeacTaBlIeHa Ha pUCYHKE 1.
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Puc. 1 — Cxema ocHOBHBIX B3aumMoaeiicTeuii TOL]
C OKpYyXarolen cpeaoit
1 — xoremn; 2 — qpIMoOBast TpyOa; 3 — TypOuHa; 4 — reHeparop;
5 — anexTpoobopy0BaHUE;
6 — koHIEHCATOp; 7,8 — HACOCHL; 9 - AJEKTPOCETh

OmHuM w3 cmoco0OB  CHIDKGHHSI — BO3ACUCTBHA — HA
OKPY’KAIoOIyI0 CPeAy, & TakKe SKOHOMHMU OPraHMYECKHX PECypCOB
HCKOIaeMOT0 TOTUIMBA SIBJISETCS MCIIONB30BaHKE TPH MIPOU3BOJICTBE
SHEPTUU BBHICOKOI(D(HEKTUBHBIX TAPOTa30BbIX YCTAHOBOK.

B nactosimiee Bpems B PecniyOninke benapyce peannzoBan psia
MPOEKTOB PEKOHCTPYKIIMK WIIM YCTAaHOBKM HOBBIX T€HEPUPYIOIINX
MOIIHOCTE Ha OCHOBE IIaporazoBbiX YycraHoBokK. Tak, III'Y
ucronp3ytorcss  Ha  Munckoir  TOL-3, Munckoit  TOILI-5,
I'pognenckoit TOII-2, Opmanckoit TOLI, bepesosckoit [POC. Onna
u3 III'Y (II'Y-399) ¢ ra3zoBoii m mapoBOW TypOMHaMH Ha OJITHOM
Baiy ¢ 2011 r. paboraer nHa Munckoit TOI[-5. Ha TOII[-3 Gioka
[I'y-230 — 222 MBT. Ha TOL-2 paGortaet napora3oBasi yCTaHOBKa
Ha 6a3e SGT-600 Siemens.

bananc MontHoCTEH SHEPTOCUCTEMBI 110 TUITY 3JEKTPOCTAHIIAN
[4] mpencTaBieH Ha pUCYHKE 2.
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mKOC
B TOI]
ry
B Munu-TOIL]

Puc. 2 - bananc MOIIHOCTEH PHEPTOCUCTEMBI
10 THITY 3JIEKTPOCTaHIUI

HauOoneimee pacnpocrpanenne B PecnyOnuke bemapych
nonyunn  [II'Y  yTWiau3anoHHOro  Tuma, paboTaroime B
KOHACHCAITUOHHOM 501050 TCHJ]O(i)I/IKaHI/IOHHOM PEKUME )41
WCIIONIB3YIOIINE JUIsl YTHIN3AlUK TEMJIOTHl YXOJAIIAX I'a30B KOTEN-
yTUIM3aTop 0€3 CKUraHus B HEM JONOJHHUTENBHOIO TOIUIMBA.
[TpunnunuansHas cxema npocreiment III'Y yTruin3anuoHHOro TUna
MpeICTaBIeHa Ha pUCYHKeE 3.

[lpuHoun paboTel TaKMX YCTAaHOBOK 3aK/IIOYaeTcsi B
caenyroueM: yxondmue rassl ['TY mocTynaroT B KOTEN-yTHIU3ATOP
- TEIUIOOOMEHHUK MPOTHBOTOYHOTO THIIA, B KOTOPOM 3a CYET TeIlIa
FOpSYMX Ta30B TEHEPHPYETCs TMap BBICOKMX I[apaMETpOB,
HampaBisieMblii B mapoByro  TypOuny.  Koten-yrummsarop
MPEICTABISIET COOOW IIAXTYy MPAMOYIOJBHOIO CEUEHHS, B KOTOPOU
pa3MelleHbl TOBEPXHOCTH HarpeBa, oOpa3oBaHHBIE pPEOPEHBIMHU
TpyOaMu, BHYTPb KOTOPBIX Mojaercs pabouee Teslo NapoTypOUHHON
YCTaHOBKH (BOZa WM Tap). B mpocreiimieM ciiydae MOBEPXHOCTH
HarpeBa KOTJIa-yTWJIM3aTOpPa COCTOAT M3 TPEX  JIIEMEHTOB:
9KOHOMai3epa, MCIapuTels M maporneperpeBarens. lLleHTpalbHBIM
SNIEMEHTOM SIBISCTCA HCIIApUTENb, COCTOSAmMI u3 OapabaHa
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(IMMHHOTO  IWIMHApA, 3aloJHSAECMOrO  HAIOJNIOBHHY  BOJOH),
HECKOJIBKMX OIyCKHBIX TPYO W JIOCTATOYHO IUIOTHO YCTaHOBJICHHBIX
BEPTUKAIBHBIX TPYO COOCTBEHHO wWcmaputens. IcnapuTenbHble
TpyOBI HaxOIATCS B 30HE OoJee BBICOKMX TEMIIEparyp, YeMm
OITyCKHBIC.

Map Maponix TypBinia

Tonnnus

L e
_——

Puc. 3 — Ilpunnunuanshas cxema [1I'Y yTHUIM3alIMOHHOTO TUIIA

[ToaToMy B HUX BOAa HarpeBaeTcsi, YaCTHUHO HCIApAeTcs U
MMO3TOMY CTAaHOBHUTCS JIeT4e M IIOJHMMAaeTcs BBepX B OapabaH.
OcBoOosxatorieecss MECTO 3aroHsAeTCsl 0oJiee XOIOMHOW BOAOH 1O
OIyCKHBIM TpyOam u3 Oapabana. HacwllieHHBIN map coOupaercs B
BepxHeld wacTm OapabaHa W HampaBiseTcs B TPYOBI
naporneperpesatens. Pacxon mapa u3 Oapa®aHa KOMIIEHCHPYETCS
MOJIBOJIOM BOJIbI M3 3KOHOMaM3epa. IIpu 3TOM mocTynaroiiasi Boja,
MIpekJe 9eM HCHAapUTHCS MOJHOCTHIO, MHOTOKPATHO MPOMAET depes
WCTapuTeNbHble TPyObl. B 3KOHOMaif3epe MPOUCXOAHWT Harpes
MOCTYMAIIIEH MUTATEIHHOW BOABI MPAKTUYECKU N10 TEMIIEPaTyphl
kurieHus. M3 OapabaHa cyXxoll HACBINICHHBIA Iap IOCTYIaeT B
MapoIeperpeBareNb, TIJl€ IEPEerpeBacTcsl CBEPX TEMIEpPaTypsl
HacblmeHust. OOpa3yIonIuiics Ha BBIXOJIE U3 apoIieperpeBares nap
HaTpaBJIseTCS] B MApOBYIO TYpOWHY, TJE, PacHIMPssACh, COBEpIIACT
paboty. U3 TypOuHBI OTpaOOTaHHBIH Map MOCTYIAeT B KOHACHCATOP,
KOHJEHCHpPYeTCSI M €  TIOMONIBIO  MUTAaTEeIbHOIO  Hacoca,
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MOBBIIIAIOIIETO JIABJICHUE MUTATEIHLHON BOJBI, HAMIPABIIACTCS CHOBA
B KOTEJ-yTUIIA3aTOP.

B paGore mpoBeneH CpaBHUTEIBHBIA aHAIM3 pacxona
razoo0passoro TomtuBa ais noayderns 1000 kBt-u sanextprdaeckoit
SHEPTUU C HKCIOJIb30BAHMEM MApOra3oBbIX, Ta30TYPOMHHBIX H
MapoTypOMHHBIX  YCTaHOBOK. BBIABIEHO, YTO  Mapora3oBbIC
YCTaHOBKH TOTPEOISIOT MEHbIIee KOJIWYECTBO TOIUIMBA IO
CPaBHEHHUIO C IPYTUMH BUAAMHU SHEPreTUUYECKUX YCTAHOBOK.

AHanmu3 KOMUYECTBa BHIOPOCOB 3arpsi3HSIOMINX BEHIECTB OT
TpeX BHIOB DJHEPreTHYECKHX YCTAHOBOK IIOKA3hIBAET, YTO IPH
WCTIONB30BaHAN TIApOTa30BbIX YCTAHOBOK KOJHMYECTBO BBIOPOCOB
OKCHJIa yTIIepOa U OKCHJIOB a30Ta SIBJISCTCSI HAMMEHBIIINM.

K mpenmytmiectBaM mpou3BOACTBA PHEPTHH C UCTIONH30BAHUEM
Mapora3oBbIX YCTAHOBOK OTHOCSTCS CIIEAYIOIIHE:

- KO3(UIMEHT TIOJE3HOr0 JICUCTBUS KOHJICHCAIIMOHHOTO
nukia [I'Y moxer gocturats 55-60 %, 4TO MO3BOSIET YMEHBIITUTH
yaensHBIA (Ha 1KBT9 BRIpaOOTaHHON SIEKTPUYECKONH DHEPTHN)
pacxo] TOILIMBA MO CPaBHEHUIO C O0TAeNbHO B3ATOM ['TY wm IITY;

- HU3Kasi CTOMMOCTb €IMHHIIbI YCTAHOBJICHHOW MOIIHOCTH;

- TIPHU WCIIOJIF30BAHWHU I1apOTa30BBIX YCTAHOBOK KOJIMYECTBO
BEIOPOCOB 3arps3HSIFOIIAX BEIIECTB SBJISETCS HAWMEHBIIAM, IO
CPaBHEHHIO C IPYTUMH BUJAMHU SHEPTETHUYECKUX YCTAHOBOK;

- TP OJIMHAKOBOW MOIIHOCTH MapOCHJIOBOW W Mapora3oBoit
TOC mnotpebnenne oxnaxaaroumerd Boasl III'Y mpumepHO BTpoe
MeHbIIle. DTO ONpeNeNnseTcs TeM, YTO MOIIHOCTh IMapOCHIOBOM
gactu [II'Y cocraBmsier 1/3 or o6meidr wmommoctn, a ITY
OXJTXKIAFOIIEH BOJIBI MPAKTHUYECKU HE TPeOyeT.

CrenoBarensHo, ucnojib3oBanve [1I'Y Ha TOL] cnocobcTByeT
9KOJIOTHUECKON 0e30MmacHOCTH 00BEKTA.
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VK 58 502.175
Epemees U.C,,! Inuko A.0O.2

1- AKaileMUs1 MYHULIUNIAJIBHOTO yIIpaBjieHus1, Kues
2- HapmoHa/IbHBIA TexHU4YecKui yHuBepcuTeT «KIIW», Kues

PUCKU [IPU BUOUHIUKALIUA

Hna oyenusanus pucka yuumlearomcs yeposbl U CEA3b MeNCOy
peakyueli  OUOUHOUKAMOPA,  pENeBAHMHOCMb U CMeNneHb
a0ekeamHocmu, O0OCHOBEPHOCMb U  OOHOZHAYHOCMb  PeaKyuu.
Onpedenenue axmu@HoCmMu peaxkyuu UHOUKAMOPA HA  CYMMY
3aepsazHUmenel nogbluidaem 00Cmo8ePHOCHb UOCHMUDUKAYUU.

buonHaMKaTOpEl  SABISIOTCS  JIEHCTBEHHBIM  CIIOCOOOM
BBISIBJICHUS TaKUX 3arps3HEHUN aTMOcdepsl, KaK AMOKCHHBI CEpBI,
OKHcH a30Ta, Top U 030H. [IpmueM OMOMHAMKATOPHI O0NATAIOT
CIOCOOHOCTBIO MHTETPUPOBATH BIMSHHUE 3arps3HEHH, HaKaIIMBas
WX BIMSHHE 32 BCE BpEMS OKCHO3MLUUHM, B OTIMYHE OT
W3MEPUTENBHBIX TPUOOPOB, ONMPEACTSIONINX 3arpsi3HEHHE B TOUKE
W3MEPEHUs] B MOMEHT BBIMOJIHEHHS H3MEPUTEIBHON MpPOIETyphI.
HenocratkoM OHMOMHIMKATOPOB SIBISETCS TO, YTO OHU HOIJNAIOTCS
BIMSIHUIO PA3HBIX 3arpsA3HEHUH OJHOBPEMEHHO M HX pEakuusi He
SIBIISIETCSL «YMCTOM», &, CKOpee, MPEJICTaBIIsieT COO0H CyMMY peakiuii
Ha pas3Hble 3arps3HUTENH (MHOrAa emie ¢ APQPEKTOM CHHEPru3Ma).
Bcé s10 ycnmoxuser 3amauy HMACHTU(OUKALIMKA 3arps3HEHUH |
00yciTaBNBaeT HAIMYHE PHCKOB BO BPEMsl OICHUBAHHS COCTOSHHS
cpenbl. Cpeli 3THX PUCKOB, B YACTHOCTH, CYIIECTBYIOT U TaKHE:

» Puck Henoonenku BiusHus 3arpssaurens (PHB3);

» Puck nepeouenku BiausiHus 3arpszuurens (PI1B3);

» Puck ommOKu B ompeieieHH KOHKPETHOTO 3arpsi3HUTENS
(OOK3);

» Puck o0mieit omud0YHON OI[EHKH COCTOSHHS CPEIbl
(O0CO).

PHB3 wmoxeTr OBITh BBI3BaH YCIOBUSIMH, B KOTOPBIX
OCYILIECTBISIOCH ~ BIMSHUE 3arpsi3HUTENs1. Tak, peakuus Ha
3arps3HCHHE (HampuMep, OOCCIBEYMBAHHUE WM CMEHA OKpPacKH
JHCTHEB) MOXKET OBITH OCHa0NeHa, €CIM BO BpeMS BIUSIHUSL
3arpsi3HEHUs] UAYT UHTEHCUBHBIC JOXKIM, CMBIBAIOLINE 3arPs3HEHUS
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C MOBEPXHOCTH JINCTHEB M MEPEHOCHT €ro B KOPHEBYIO CHCTEMY, a
TaKKe 3a CUeT WHAWBUAYaIbHBIX OCOOCHHOCTEH pacTeHHii-
OMOWMH/ANKATOPOB,  KOTOpble  MOTYT  HMETh  IOHIKEHHYIO
(MHIWBUAYaNbHYIO) YYBCTBUTENBHOCTh K KOHKPETHOMY BUAY
3arps3HEHHS.

PIIB3 wmoxeT ObBITh OOYCIOBIEH CHHEPTHYHON peaKIhen
pacTeHHs Ha BIWSHUE HECKONBKUX 3arpsA3HEHUH, W3 KOTOPBIX
HEKOTOpBbIE BOOOIIEC HE BBI3BIBAIOT BUAMMBIX PEAKIMH U TOTOMY
Jla’kKe HE pacCMaTpPUBAIOTCS BO BpeMs aHaJl3a COCTOSIHUS CPEIIBL.

OOK3, B mepByro ouyepens 00YCIOBIEH T€M, YTO OTAEIbHBIC
BUJIbI OMOMHIMKATOPOB MOTYT JIaBaTh OJU3KHE PEaKIMM Ha pa3HbIC
3arpsi3HUTEIH.

0OO0OC o0ycnoBiieH HATMYAEM BCEX MO0 YaCTH OTMEUYSHHBIX
BEIIIIE PHCKOB.

I[HSI OLICHMBAHUA PHUCKa HeO6XOILI/IMO HUMCTb MPEACTABICHUEC
00 yrposax, XapakTEpHBIX JI1 T€X WM WHBIX OMOUHIWKATOPOB B
YCIIOBUSIX OTPEeNIEHHBIX TapaMeTPOB OKPYKAFOIIEH CPEebl, a TAaKKe
omymaTrb CBA3b MCEXKAY MNOHMMAHUEM IIPOLECCOB, BbI3bIBAIOIIUX
peakiuio OMOMHANKATOPA, PEIEBAHTHOCTHIO PEAKIIUU 3arpsS3HEHHIO
Y CTENICHBIO a/ICKBATHOCTH, JOCTOBEPHOCTH W OJHO3HAYHOCTH 3TOU
peaknuu. OTa  CBiA3b  JAEMOHCTpUpYyeTCss Ha  puc.l, rre
MOCJIe/IOBAaTENLHBIN TIepexo]] OT OTJEILHOTO WHAWKATOPa M OJHOTO
3arpsi3HUTENS K TIPUPOJIE U YEIOBEKY B IIEJIOM B YCJIOBHU JACHCTBUS
psana 3arpsi3HUTENEH obecrnieunBaeTcs onpeAeNeHHBIMU
MpoIIelypaMy 3KCTPATIOJISIHH.

[Mpouenypa OCO3HaHMsI pUCKAa MOXET OBITh pasfelicHa Ha
TaKWe I1ary:

» Unentudukanms prcka.

» W nentudukaiiyus BO3MOXKHBIX TOCJICICTBUHN B clIydae
peanu3aluy pucka.

» O1ieHKa BEPOSITHOCTU Pa3IMYHbIX BOZMOKHBIX MOCIJIE/ICTBUH.

>OHCHKa BEPOATHOCTHU MUHUMHU3AIUU PUCKA.

» OrieHKa MaKCUMAJIBHBIX TOCIEICTBUN B ClIydae peanu3aiiu
pHCKa.

HOCKOHI)Ky KOJIMYECTBCHHBLIC OLICHKU TIIPUMCHUTEILHO K
OMoMHAMKATOpaM  BechbMa  3aTPYAHUTENBHBI, PEKOMEHIYeTCs
NpUOETHYTh K JIMHTBUCTHYECKOMY ONMCAHHIO MaciiTaboB yrpo3 H
PHUCKOB, MPUHSB, HAIIPUMEP, TaKyIO LKAy OLUEHOK: «OTCYTCTBYET»
O (umu 0,0), «mansrity M (wu 0,25), «cpemauit»y C (wm 05),
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«3HaunTenpHB» 3 (mmm > 0,75), a Tarkke anmapar (QyHKOHMN
MIPUHAIEKHOCTH U 3BpHUCTUK. [IpuMep onpenenenus
TIPUHAIKHOCTH 3HAYEHUS X COOTBETCTBYIONIUM JIMHT BHCTUIECKIM
MIepeMeHHBIM ITpuBeneH Ha Puc. 2.

Hwxe npuBenena tabnuna ¢ OnMucaHWeM peakIMyd HEKOTOPBIX
JICKOPATUBHBIX pacTeHuid Ha 3arps3uutenu tama SOz, NO,, F u Og,
KOTOpBhIe 00O3HAa4YeHBI COOTBETCTBEHHO cuMBoiamu O (cToiikme K
JaHHOMY 3arpsi3HuTeNto pactenus), C (YMEpEHHO YyBCTBUTEIIBHBIC)
1 3 (4yBCTBHUTENIbHBIC). AKTUBHOCTD PEaKLIMU HHIUKATOPA HA CYMMY
3arpsi3HUTENEH B 3TOM Ciydae MOXXHO paccMaTpuBaTh KaK CyMMY
KBaJpaTOB pPEaKkUMi Ha KaXAbIA M3 3arpsi3HUTENEH, Y4TO ITO3BOJIUT
BBISIBUTH JIOMMHAHTHYIO PEaKIHI0 M TMOBBICUTH JOCTOBEPHOCTH
UICHTU(DUKAAN B TICITOM.

Tabnuna 1

ITokazaTenu BHEIIHUX peakuuii R HEKOTOPBIX AEpEBbEB
Ha BJIMSHUE TJIaBHBIX 3arpsI3HCHMI aTMOC(EPHOTO BO3ayXa

Bun SO, O3 NO, F
pacTeHus
CocHa C(0,5) 3(1,0) C o
[MoGypenwue Konmpr xsou umeror | (0,5) | (0,0)
KOHYHMKOB MTOJIOK KEJITOBATO-
XBOU KOPUYHEBBIN LIBET,
KPaI4aTocTh XBOU
Knéu C(0,5) 0 (0,0) o C
00) | (05)
[Tnaran 0 (0,0) 0 (0,0) C C
(0,5) | (0,5)
Kamran C (0,5) C (0,5 O O
(0,0) | (0,0)
bepesa C(0,5)
OOeciBeunBaHe 3 O
0 KPasiM U MEXIY €05 (3,0) | (0,0
MPOKUIKAMHU

W3 npuBeneHHBIX 3HAYCHUH R BHIHO, 9TO Hamboiiee 3aMETHO
JIEpeBbsl  pearupyoT Ha  CEPHUCTBIE  COCAMHEHHS,  YTO
CBUJCTEILCTBYET O HAWOONbIICH HAAEKHOCTH UACHTU(DUKAIINN
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MMEHHO STOTO THIIA 3arpsi3HCHUS, IPUUYEM SICCHb SBJISICTCS Hauboee
qyBCTBUTENBHBIM K SO; 1 O3, a COCHA U Oepe3a — COOTBETCTBEHHO K
03 u NOX

MOXHO TaKUM K€ 00pa30oM OIICHUTHh aKTUBHOCThH peakimuii AR
KaKJOr0 W3 BUJOB JICPCBHCB HA 3arpsi3HCHHsI, YUUTHIBAs TOT (aKT,
YTO aKTUBHOCThH MPONOPLUOHAIbHA KBAApPATy IMOKA3aTels peakiui,
[IOCKOJBKY CBf3aHa C IUIOIIAJBI0 JIUCTBBI, HA KOTOPYIO BIIMSET
3arpsi3HEHHUE.

ARuees = Y (12417 =2,

ARgens = D(05° +12+05%) =15,
ARgpers = 2.(05° +05% +1%) =15,
> (0,5* +05%) =05,
ARpma= (0,57 +0.5%) =0,5,
ARyurana = »,(0,57 +0,5%) =0,5,
ARg,, = > (05°+05%) =05.

ARKHEH&

OTcro/ia BBITEKAET, YTO HanOojee aKTUBHBIMU WHIUKATOPaMHU
SIBIISTIOTCS SICEHb, COCHAa M Oepe3a W MOTOMY MMEHHO 3TH pacTCHHsI
CTOMT MEPBYI0 OYepenb HacaXJaThb M HCHOJNb30BaTh TaMm, TIAE
HEOOXOJIMMO PETYIISPHO U OOBEKTUBHO (C MUHUMAIILHBIMH PHCKAMH )
OILIEHHMBATh COCTOSIHUE OKPY’KaIOIIEH Cpeibl.
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YIK 502.175
Epemees U.C,,! Inuko A.0O.2

1- AKaleMUs1 MYHULIUNIAJIBHOTO yIIpaBjeHus, Kues
2- HapmoHa/IbHBIA TexHU4YecKui yHuBepcuTeT «KIIW», Kues

MOBbIIIEHUE NIPEJICTABUTEJIbHOCTHU
JAHHBIX BUOMHAUKALIUU

s 06vbekmuHOU OYeHKU CMeneHu 3aepA3HeHUsl OKpyicaiowel
Cpedbl  NPeoNoNCEeHO  UCNONb306AMb  MEMOO  TUHSBUCTNUYECKUX
onucanuil, mMemoo Gymcmpenda, a maxdyice Memoo OYEeHKU apead
3aepA3HEHULl, YYUMbLEAIOWUL CUHEPLEMUYECKULL d(DHeKm pasiuuHblx
haxmopos oxkpyscaioweti cpeowl.

Hawnbonee mpoctsiM U 3(()EKTHBHBEIM CpPEICTBOM BBISBICHHS
3arpsI3HEHUIN OKpY>Karollel Cpelibl B METarnojncax U TeHACHUUNA HX
JMHAMHUKH, B OCOOCHHOCTH B TaKUX 3allOBEJHBIX MECTaX, KaK MapKH,
30HBI OT/ABIXa M T.I., SABJSIETCS HMCIIOJIB30BAHWE OHMOMHIMKATOPOB,
KOTOpble He TpeOyIT CHENUAIBHBIX allapaTHBIX CPEJICTB LIS
peanu3aluy, yYUTHIBAIOT CHHEPreTHYeCKUH IPQPEKT H CIIOCOOHEI
WHTETPUPOBAaTh Majble BO3IEHCTBHMS HA MPOTSDKEHHMH BCETO
KU3HEHHOIO0 IMKJa WiM ce3oHa. IlpuyeMm B KauecTBe
OMOMHIMKATOPOB BO3MOKHO HCIIOJIb30BaHHE BBICIIUX PACTEHU,
NpPUMEHSEMBIX B KauecTBEe JEKOpa, WM XK€ AUKOPACTYIIUX
(HampuMep, KJI€Ha, KOHCKOrO KalllTaHa, COCHBI U T.IL.). MMeercs
JIOBOJILHO 3HAYHMTENILHBIA pSAJ] PacTeHUH, KOTOpHIE OJHO3HAYHO
pearupyoT Ha TakKue 3arpsa3HEHHUs Ccpelipl, Kak, Hamnpumep,
CepHHUCTHIE, (PTOPUCTBIE, 030H M T.N. NMyTEM H3MEHEHHUs OKPacKu
JUCTHEB, TPOXKHUIIOK JINCTHEB, TOSBIICHUS OCIBIX MM YEPHBIX TISITEH,
o0eCIBEYNBAHUS O KPasM M MEXKAY MPOXKUIKAMH U T.J., IPUYEM B
KaXX/IOM 3allOBEIHUKE, ITapKe MM 30HE OTIbIXa MOXKHO OTBICKAaTb
TpyNIbBl  JEpeBbEB,  CIOCOOHBIE  CIYXUTb B KauecTBe
OnonHMKaTopoB. Bompoc 3akimouaercss B ToM, 4ToObl: (1) 1M
rpymnns! (BUABI) AEPEBbEB OBLIM JOCTATOYHO MPEACTABUTEIBHBI JUIS
JaHHOTO apeajla W JOMOJHAIM ApPYr Apyra; (2) ux peakuus Ha
cTpecchl  ObUTa  BHIOJHE  OAHO3HA4HOH; (3)  cymecTBoBaia
OOBbEKTHUBHAS IIKaja OLIEHOK CTEICHHM 3arps3HeHui; (4) o0beMbl
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BBIOOPOK MaTepuajia Uil OLIEHOK 3arpsA3HEHUs] Cpelbl SBISUIHCH
BITOJTHE MIPEJCTABUTEIHHBIMH.

IlepBrie nBa yciioBUS, KaKk MPaBUIIO, HE BHI3BIBAIOT IPOOIIEM.
Uto ke KacaeTcsi OOBCKTHUBHOM OICHKH CTEIIEHW 3arpsA3HEHHU, TO
3[€Ch MOXXHO MPUOETHYTh K METOAY JHMHIBHCTHYECKUX OMHCAHHIA
(JIO), xorma Hekoell yCpemHEHHOW «KApTHHKE» TOW WM WHOU
CTETIeHN 3arpsi3HEHUS] MOJKHO COIIOCTaBHTh KOPEHb KBaJIPAaTHBIA U3
OTHOCUTENBHOH (B [MONSAX EAMHUIBI) IOBEPXHOCTH  JIHCTA,
MOpakeHHOH MoJuTIoTaHTOM. Hanmpumep, MOXKHO MPEACTaBUTh TakKHe
aTh U poBeIx oreHok (LIO) (cm. Puc. 1):

(a) — JIO: wmmct He mopaxen» (IO = 0,0);

(6) — JIO: wnct He3HauuTenpHOo nmopaxen» (1O = 0,3);

(B) — JIO: «qmct cpenue nopaxen» (IO = 0,70);

(r) — JIO: «muct cunpHO Tiopaken» (1O = 0,87);

(m) — JIO: «ruct ouens cunpHO niopaxen» (L1O = 1,0).

ITogo0HBIE OLIEHKH, KOHEYHO K€, HE SIBISIOTCS JOCTaTOYHO
OJTHO3HAYHBIMH, OJIHAKO OHHM BIIOJHE MpPHEMJIEMBl IS OOIMIETo
OLICHHUBAaHUs BIWSAHUA 33Tpﬂ3HeHHI7[ Ha TEX WJIM UHBIX apcajiax.

Ho rnaBHas 3ajaua mpu OIIGHWBAHMM KadyecTBa Cpelbl —
obOecrieueHne  TPENCTAaBUTENBHBIX  BBIOOPOK Ui pacdera
CTaTHCTUYECKHUX XapPaKTEPUCTHUK.

3/ech MOMOIIbL CIeyeT MCKAaTh B HCIOIB30BAHHH METOJIOB
pecamniuned, B 4aCTHOCTH, MeTona Oymcmpena. CyITHOCTh 3TOTO
METOJla COCTOMT B TOM, YTOOBl TYTEM CTATUCTHYECKUX
nccnenoBaHui MetoqoM MonTte-Kapio MHOropa3oBo TeHEpHpOBaTh
MOBTOPHBIE  BBIOOPKM W3  CYIIECTBYIOUIETO  3MIIUPUYHOIO
pacrpeeneHust CISAYIOMNUM 00pa3oM:

»bepyT KOHEYHYIO COBOKYIHOCTh C N WIEHOB HCXOJHOM
BBIOODKH X3, X ... Xn, OTKyJla Ha KaXJOM Imare ¢ N
MOCJIEIOBAaTENIbHBIX UTEPaLUi ¢ MOMOIIBIO TeHepaTopa CIy4YalHBIX

YHCeNl, pPAaBHOMEPHO pacHpelesIeHHBIX Ha HHTEpBale 1,n],

«H3BIIEKAETCS» U (DOPMHUPOBAHUS HOBOM BBIOOPKH TPOM3BOJIBHBIN
3JIEMEHT Xg, KOTOPBIH OISATh «BO3BPALIACTCS» B HCXOJHYIO BBIOOPKY
(To ecTh MOXXET OBITh «H3BICUYEH» OIATH). Hampumep, mpum n=8
niepBasi (UCXO/HAs1) KOMOUHALIUS UMEET BUJ [X1, Xp, X3, X4, X5, X5, X7,
Xg|, BTOpast MOXET UMETh BHI [Xg, X3, X1, X5, X4, X1, Xp, X3| H T.I., TO
€CTh OTJICIBHBIC DJIEMEHTHI MOTYT IIOBTOPSITHCS.
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(m)

Puc.1 - Jluareucruueckoe onucanue (JIO) 30HBI MOpaKeHYsI TUCTA
KOHCKOT'O KallTaHa u ero nudposas omnenka (1{O)
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Takum o00pazoMm, MOXHO chopMupoBaTh J000E 3HAYUTEIHHOE
KOJIMYECTBO OYTCTpPEMN-BEIOOPOK.

»Kaxmas  mocnemyromias IICEBIOBBIOOPKA, KOTOpas
reHepupyercs, OyAeT NpuAaBaTh 3HAUCHMSA IApaMETpy, HECKOJIBKO
OTJIMYAIOIINECS OT TOro, KOTOpoe OBUIO TMOJNIy4eHO BO BpeMs
pacdeToB I IEPBUYHON (TIPEIBIAYIIE) COBOKYITHOCTH.

»Pa30poc 3HaueHmi mapaMeTpoB 00pa3yIoIEerocs MoKa3aTels
JaeT BO3MOXXHOCTh IIOCTPOEHHUSI JOBEPUTEIBHBIX HHTEPBAJIOB U
MONMY4YEeHUs]  APYrMX  MOJE3HBIX  BBIOOPOUYHBIX  MapaMeTpOB
aHAJIM3UPYEMON BETUYNHBI.

[Mpouenypsl pecamIiiHra HEe TPEOYIOT HUKAKOW ampHOPHOM
nHGOpPMAIUU O 3aKOHE PACIPEICIICHUS HCCIICIyeMO CllydalHOU
BEIMYMHBI ¥ [O3TOMY  MOIYT  PacCcMaTpuBaThCsl  Kak
HenapaMerpudeckue. OHH  BBIOMHSAIOT  00pabOTKYy  pas3HBIX
(parMeHTOB MCXOAHOTO MAacCHUBa SMIHPHUYECKUX JAHHBIX, KaK OBl
MOBOpPaYMBasi UX «Pa3HBIMU TPAHSIMW» U COMOCTABIASA MOTyYCHHBIC
TakuM o00pa3oM pe3ynpTaThl. KoHEYHO, Henb3st yTBEpXKIaTh O
MIOJIHOM KOPPEKTHOCTH 3TOTO MOJXOfa, HO, Iojlaras €ro BIIOJHE
3aKOHHBIM, ACHMITOTHYECKHE NPEUMYIIECTBA pecamIUIMHIa B
CPaBHEHHMHU C KJIACCHUYECKUMH IapaMETPUUYECKUMH TECTaMH MOKHO
CUNTATh HEOCIOPUMBIMHU. 3HAYCHHUS! MapaMeTpPOB, MOCTPOCHHBIE Ha
OCHOBE pPa3MHOXKEHHBIX IICEBJIOBBIOOPOK, HE SIBISIOTCS, CTPOTO
rOBOpSl, HE3aBUCUMBIMH, OJIHAKO, MIPY CYLIECTBEHHOM YBEJIMYEHUH N
CO 3HAYECHUSMH CTAaTHUCTHUK, NOJIYYEHHBIMH BO BpEMs PECaMILIMHIA,
MOXXHO oOpamatbcsi Kak C  HE3aBUCHUMBIMU  CIIyYalHBIMH
BEJTMYMHAMH.

Cnenyer no0aBUTh, 4TO THI JaHHBIX, [OJUICKALINX
pecaMIUIMHTy JJIsi peajii3alyy ajiropurMa OyTCTpemna, He HMeeT
3Ha4YCHHUA. OJTO MOTYT OBITh OWHApHBIC NPH3HAKUA: HAIPUMED,
Hanmune/orcyrcrBue (1/0) 3arps3HEHHs JMCTa, JMHIBUCTHYECKHE
omucanuss ~ WiM  1udpoBele  OoueHKM (Kak  Ha  puc.l),
nposiorapu()MUPOBaHHBIE YHCIICHHOCTH W YaCTOTHI
BCTPEYaEMOCTH BHUJOB B MPOOAX M T.II.

Panpgomusanusi maeT, KOHEYHO, OIICHMBAaHME HE CaMOro
BBEIOOPOYHOTO TMapaMeTpa, a ero HWMHTAIMOHHOW MOJENd IpH
YCIOBUU CIPAaBEAJIMBOCTH HYJIEBOM TIUIOTE3bl (TO €CThb AJsL
CIlyJyalHbIX KOMIO3WIMA BHAOB W OTCYTCTBUS BJIHSHUS Ha
aHaJM3UPYEMBIH TapaMeTp).
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HmMeetr cMmbIcn paccMOTpeTh ABa MOAXO0Ja IJs OLEHUBAHUSA
pacnpocTpaHeHMs 3arpsA3HEHUI B TPaHUIAX ONPEAEICHHOTO apeaa.
IlepBblii mpenycMaTpHBaeT OLEHKY MAaKCHUMAalbHOIO — apeana,
3arpsi3HAEMOTrO TEM WJIM WHBIM TOKCHMHOM. /[t 3TOTO Ompenensercs
mwiomans Si(3j), Ha KOTOpOH paCHONOKEHbl OTAEIBbHO JEpEBbs

kaxgoro u3 BuaoB (i = 1,N), pearupyrommx B TOH HIM HHON

CTENEHN Ha KOHKpeTHbI 3arps3uutens 3; (j = 1,m). Ilpu stom
oOmras miomiank apeaia (Puc.2) onpenensercs COOTBETCTBEHHO KaK

Su={Si(Q)US,(QU...US,(Q) }=max{Si(31), S2(30);.- Su(31)}-
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Puc.2 - O]_ICHKa MaKCHUMAJIBHOT'O apcajia, 3arpsa3HsaeMOro TOKCMHHOM

HeonHo3HaYHOCTh MHAMKALWY, BIUSHUE APYTHUX 3arps3HEHUN
W T.JI. YMEHBIIAIOT JIOCTOBEPHOCTh  OMpENeNIeHUs  apeaja
KOHKPETHOTO 3arps3HEHUS] ¥ MTOTOMY CTOUT OOpaTUThCS K MOAXONY,
KOTOpI)II\/’I npeamnojara€t HMCIOJb30BAaHUE B3aWMOIIOATBEPKIACHUA
pasHbIX OMOWHIUKATOPOB OTHOCHTEIBHO OJIHOTO W TOTO JKE
3arpsizHUTens. [Ipu 3TOM ompenensieTcs IUIONMIAL apeana, o0Ias
JUISE BCEX WHAMKATOpPOB 3; (T.e. paiioH, rue cobOupaercs Hauboiee
JIOCTOBEpHAs MH(MOPMAIIKA OTHOCUTENBHO 3arpsA3HEHHS 31):
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8312{31 (3 1) ﬂ 82(31) ﬂ .. ﬂ Sn(31)}=min{ 81(31), 82(31),. . Sn(31)},

KOTOpasi XapaKTepU3yeT IUIONMadb B3aMMHOTO IEPEKPBITHS BCEX
OTJICNBHBIX  ITUIOIIAJCH  apeajoB,  OTBEYAIOIIMX  JIAHHBIM
OMOWHIMKATOPOB Pa3HBIX BUJIOB, XapaKTEPU3YIOUIMX KOHKPETHBIN
3arpsi3HUTENIb M YYUTHIBAIONIMX HWHIWBUIAYAIbHBIC OCOOCHHOCTH
KQXKJIOr0 W3 BUJOB OMOWHIIMKATOPOB, a TaKXKe CHHEPIeTUYCCKHIMA
3 dexT oT CoBMECTHOTO INeHCTBHsI pa3HBIX GakTopos (Puc.3).

— — ‘.‘-------- ------------ I---....
.
— w— ] "",lﬁi "‘
, ": -k -
R
S1(31) ~ ~ S2(31)

5 AN
5

.

» C\d
L1 1]
R ITTTTT T Lichid

.

Puc.3 - OueHka MakCUMaIbHOTO apeana,

3arpsA3HAEeMOIro TOKCMHOM C YUCTOM CUHEPIETUYCCKOI O 3(1)(1)€KTa

Takum 00pa3oM, NpeajoKeHHas METOJMKa OLEHKH apeaa
3arpsi3HEHUM oOecrieunBaer

Hpe[LCTaBHTCJ’ILHOﬁ BI)I60pKI/I

MOJTy4eHue HaunOonee

JaHHBIX  OMOMHIMKAIIMOHHBIX
WCCIIE/IOBAaHNH, a TakkKe Y4YecThb CHHepreTmueckuid 3¢hdext ot

COBMECTHOTO JICWCTBHSI Pa3HBIX ()AKTOPOB OKPYKAIOIICH CPEJIbL.
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VK 621.928.93
Kucaos H.B., IIbi6y1eHKOII.B.

Besiopycckuii HAUOHA/IbHbIN TEXHUYE€CKU YHUBEPCHUTET, T.
MuHCK

OCAJUTEJIb TOHKOAUCIIEPCHBIX IIBIJIEBBIX
BbIBPOCOB TOP®OBPUKETHOI'O
INPOU3BOACTBA

B cmamve paccmampuseaiomcs 60npocwl  CHUICEHUS  NbLIEGbIX
8b16p0C08 MOPPOOPUKEMHBIX NPOU3BOOCMS, 34 CYem NPUMEHEHUS
HOBBIX 8bICOKOI(heKmusHbIX ocaoumenel YUKIOHHO20 MUnd.

HambGonee pacnpocTpaHeHHBIM CIIOCOOOM  YJIaBIMBaHUS
YacTUIl IBUIM TPH MPOU3BOACTBE TOPHOOPHKETOB SBISIETCS HUX
cemapauusi B IUKIOHaXx. B 3ToM ciydae 3ambUICHHBIA MOTOK,
MOCTYMNAIOIIUK TaHT€HIMAIBHO 4Yepe3 MaTpyOOK B BEPXHIOK 4YacTb
LUKJIOHA, 3aKPY4YMBAETCs, YaCTHLbl IbUIM LEHTPOOEKHOW CHIION
OTOpachIBalOTCS K BHYTPEHHEH MOBEPXHOCTH IIMIMHAPHUYECKON
YacTU KOpIyca IMKIIOHA, OIyCKAalOTCS B €ro JIOHHYK YacTh H
BBIXOJIT 4epe3 BBITYCKHOE YCTPOHMCTBO B OyHKep. B muxione
MOMHUMO  HHUCXOJsIIeH  oOpa3yeTcst  BOCXOJsIIas  CIHpPab,
YBJICKAFOIIasl YaCTUIIbI 32 COOOW B BBIXJIOMHYIO TPyOy. M3-3a 3TOro
LUKJIOHB! 00ecTeunBaloT 3PQPEKTUBHOCTh YJIABIMBAHUS YaCTHIl C
pasmepamu 6omnee 10 MM Toibpko Ha 80-95%, a c pasmepamu He
MeHee 5 MKM — He Ooutee 25%.

Lenps uccnenoBaHus 3aKI0YaIach B pa300pKe KOHCTPYKIIUH U
YCTaHOBJICHMH PEXUMOB palbOTBl OCaAMUTENs] TOHKOH OYHMCTKH
MBUIEBBIX BBIOPOCOB TOPQOOpPHKETHOro Mpou3BocTBa. [Ipemaraercs
JUISL TOHKOW OYHMCTKH TIBUIEBBIX BBIOPOCOB HCIOJNB30BATh IHKIIOH,
KOHCTPYKLMSI KOTOPOI'O OCHOBaHA HAa TPHHLMIE «yJIUTOYHOTO
a¢dekra, KOTOPHIH co3naia MpUpona JUIA TOJHOTO OCBETICHHS
KHUJKOCTEH H Ta3oB, HEOOXOJMMBIX JJISI KH3HEOOeCTIeUeHHs
PasIUYHBIX POPM YIUTOK CO CIHUPATBHO 3aKPyUYEHHON PAKOBHHOM.

Ocagutensb COCTOMT M3 IMIMHAPUYECKOTO KOpITyca, BHYTPHU
KOTOpPOT0 TMPOXOIUT OTBOAMAIIAS TPyOda CO CHIUPaIbHOH JICHTOM,
KOTOpas TpHUMBIKAaeT K TpyOe IOA HEKOTOPhIM YIVIOM. Mexay
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CIHUpaibi0 M KOpIycoM oOpa3oBaHa MIedb JUIsl CTOKa mbutd. K
KOpIyCY TAaHTE€HLUAIBHO IOJ YIJIOM )y MPUMBIKAECT IOABOSIINI
naTpyOoK MO KOTOpPOMY TOJAeTcsl 3allbUIeHHBIA BO3MyX. BHH3Y K
OWIMHAPAYECKOMY KOPIYyCY TPUMBIKaeT KOHyC it cbopa
VIOBICHHOW MBUIM. 3ambUICHHBIA BO3IyX 4Yepe3 MOABOJSIIUI
maTpyOoOK TOMAeTCS B KOPITYC OCAIWTENS O] CIHpallb, TAe MOTOK
3aKpydnBaercs. bnaromaps 3 ToMy BOSHHKAIOT [IEHTPOOEKHBIE CHIIBI,
OTOpachIBaIOIIME YaCTUIBI B pagHalbHOM HAampaBJICHUU [0
COINPUKOCHOBEHHSI CO CIUPAJIbI0 U OOKOBOM MOBEPXHOCTHIO KOPITycCa.
B3anMozeiicTBHE JacTHIl ¢ 3TOW MOBEPXHOCTHIO BBI3BIBACT d((DEKT
OCaXkJIeHHs Kak B 0OIYHOM HHKJIOHE. B mpornecce ABMmKEHUS MOTOKA
MPU CKOJILXKEHUH €ro MO CIUPaIH BO3HUKAET dPPEKT TOPMOKEHHS
YacTHWIl Ha BHYTPEHHEH HAKIIOHHON TIOBEPXHOCTH CIHpAld, H
Omarofaps HaNWM4YMAI0 yIila o HAaKIOHA CHUPATA  YaCTHILBI
nepemMenarTces K nepudepud M CTEKaloT uepe3 MIedb MEXKIY
CIHpaTIbI0 U KOPIYCOM B TbUIecOOpHUK. Bricokas 3¢ (heKkTHBHOCTD
OYHCTKHU 3aIbUICHHOTO MOTOKA B TAKOM IHKJIOHE JAOCTHTAETCS Kak
MyTeM IEHTPOOEKHOTO BO3JACUCTBUS HECYIICH Cpelbl HA HECOMBIC
YaCTUIIbl, KaK Y OOBIYHOTO ITUKJIOHA, TaK M 332 CUET WX TOPMOXKEHHUS
Ha  HAKJIOHHOW  KpPWUBOJIMHEHHOW  TOBEPXHOCTH  CIIMPAJIH.
OtpuniatenbHbiii 3Q(PeKT paguarbHOTO CTOKAa YacTHI[ B TaKOM
nUKIoHe oTcyTcTByeT. C 1enbio 000CHOBaHUS KOHCTPYKTHUBHBIX
MapaMeTpoB IMUKJIOHA TEOPETHYECKH pPACCMOTPEH BOMpPOC 00
ONTUMANBHON TPAaeKTOPHH TIOTOKAa a3pOCMECH, TpH KOTOpOH
JNOCTHTaeTcss  HauOoNblIas CKOpPOCTh  YacTHIBI B clydae
MIPOXOX/ICHUS €0 4Yepe3 JBEe IPOU3BOJIBHO BHIOpaHHBIE TOYKH,
PaCIONIOXKEHHBIE MEKY OTBEPCTHEM B IICHTPAIILHON TPyOe IHKIOHA
U €r0 BUHTOBOM MOBEPXHOCTHIO.

YcTaHOBIEHO, YTO HAMOOJNBINAsi CKOPOCTh YACTHULBI MEXIY
TOYKaMH X; (BBIXOJHOE OTBEPCTHE IICHTPAILHOW TPYOBI IIMKIIOHA) U
X, (BHYTpEHHsSSI TIOBEPXHOCTh BHHTOBOW JIONACTH IIMKJIOHA)
JOCTUTAETCS HA TPAGKTOPUU IIOTOKAa a’dpPOCMECH, OMHUCHIBAEMON
npsAMON JuHUEH. [l MOCTHKEHHS 3TOro HEOOXOIUMO BBIXOJIHOE
OTBEPCTHE IICHTPAIBHOUN TPYObl IWKJIOHA CHAOANTH HAMPABIISIFOIIAM
a’pOCMECh MIUTKOM, ONTHUMAIBHBIM YTOJ YCTaHOBKHA KOTOPOTO
MOJKET OBITh TOJYYEeH TOJIBKO MOCPEACTBOM SKCIIEPUMEHTOB. Taxke
YCTaHOBJICHO, YTOOBI JAOCTHTaTh HAWIYYIIETO OCAXKICHUS YaCTHUIIBI
JOJKHBI JTOCTUTaTh BHYTPEHHEW MOBEPXHOCTH BUHTOBOM JIOMACTH
oA TPSAMBIM YIJIOM K HapyXHOW TpyOe I[HMKIOHA, T.6. B
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HaTpaBICHUH JACHCTBUS LEHTPOOESKHOW CHIBIL. DTO MOXKET OBITH
HOJTY4YEeHO MIPU YCIOBUH, KOT'/1a LEHTpoOeKHas cuia P, CylecTBEHHO
npeBblmaeT cwry TshkecTd G gactuisl. J{mst 3Toro ObUT MOCTaBIEH
SKCIIEPUMEHT TI0 OMNpPEACIICHUI0O TOM MHMHUMAaIbHOM CKOpPOCTU
MOTOKA, IIpU KoTopoil obecneunBaercs ycnosue G < P,. Ilocnennee
IpeanonaraeT 000CHOBaHME MPEAEIBHOIO 3HAYECHUS yIjia ¢ OJbeMa
BUHTOBOM JIONIACTH LUKJIOHA. B pe3ynpTare oka3ajlock, YTO Yroa o
JOJKEH OBITH OOJIBIIE WM PAaBEH YTy TPEHUS @, TO €CTh ¢ > ¢ HJIH
tg a > f, rue f — ko puMeHT TpeHus.

C 1enpi0 MUHIME3AIAHA SHEPro3aTpaT MpH padoTe OCaauTels
ObUTH  TIPOBE/IEHBI  OKCIIEPUMEHTAJbHBIE  HCCICAOBAaHUS IO
YCTaHOBIICHHUIO MOTEPh AaBlIeHUS U 3(Q(HEKTUBHOCTH NBUICYIaBINBAHUS
OT pacxoja HecyIleil cpeapl 1 ONTUMH3ALUH 3TOr0O IpoLecca.

Lenp  uccnemoBaHusi  3aKOYanack B yCTAaHOBJICHUH
3aBUCUMOCTH TOTEPh JaBICHUS AP B OcCaiuTelle OT CKOPOCTH gy
BO3JyXxa Ha BXOJIE, U OICHKE 3Ha4eHUH KodpduumueHtop ¢
CONPOTHUBJICHUS: £=AP/0,5p21)2u, rae p, — IVIOTHOCTh BO3AYLIHOTO
TOTOKa, KI/M; 0, — CKOPOCTb BO3/lyXa, IPUBECHHAS K IIONEPEUHOMY
CEUCHUIO 1uKJIoHa, M/c. KoadduumenT conpoturienus & ocaauTens
coctaBuil 390 eAMHUI, YTO NPEBBIIIAET CONPOTHUBIEHUE ILIHUPOKO
pacnpoctpanenHoro mukinoHa IIH — 11 nHa 62%. OpnHako mo
cpaBHeHuto ¢ tmmkiaoHamu Tpynnel CJAK — IIH u CK — IIH,
MPUMEHSIEMBIMUA BO BTOPBIX CTYNEHSX ra3004MCTKH, & UMEHHO VIS
YIJIaBIMBAaHUS MEJKOM MbUIM, SKCIIEPUMEHTAIBbHBIH 0CaaUTeIb UMEET
npeumyiecTBo. Tak, ero CONPOTHBICHUE MO CPABHEHHIO C IIMKIOHOM
CHK — IIH — 33, conpoTusienue kotoporo ¢ = 520 Ha 61% Hmxe.

B pabote Obuta mocTaBieHa LEIb MCIOJIB30BaTh YIUTOYHBIN
3hGeKT A JOCTHXKEHHsI BBICOKOH 3ddekTuBHOCTH cyxoro
MbIJICYJIABIMBAaHUS TOHKOJAUCIIEPCHBIX (PaKIUii MbLICH.

Pesynpratel 3)(EeKTUBHOCTH OCaguTeNs IOKA3bIBAIOT YTO
a¢ddhekTuBHOCTh NIeXHUT B mpeaenax £ = 96,69 — 99, 69%. Oro
3HAYHUTENILHO BBIIE, YeM Yy CEPUHHBIX [UKIOHOB, YTO SIBISETCS
CJIEZICTBUEM HCIIOJIb30BAHUS TP YJIaBIMBAHUM TOHKOAMCIEPCHBIX
¢bpaxuii pazmepom <500 MKM HE TOJIBKO IIEHTPOOEKHBIX CHII TIPH
KPUBOJIMHEIHOM JIBIDKEHHH ad3POCMECH, HO U d(PPEKTa TOPMOKEHHUS
YacTHll, BBIAEICHHBIX U3 IIOTOKA HECyIlleidl cpeabl, IO YJIUTOYHOM
CIHpaly, a TaKKe CIUPAIbHOTO OTBOJA OYMIICHHOTO MOTOKA, YTO
MPAaKTUYECKN HUCKIIOYAET MOBTOPHBINA YHOC CAMBIX MEJKHX YacTHUI.
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YK 633.12+615.322
Kiunnesuu B.H., Bentuc I1.B., ®aopuk E.A.

YupexxaeHne 06pa3oBaHKs «beJIopyCcCKUiA rocyAapCTBeHHbI
TEXHWIOTHYECKUI yHUBepcUTeT», I. MUHCK

KOMIIJIEKCHOE HMCITI0JIb30BAHUE T'PEYUXU
IMOCEBHOH

B macmosiwyee epems  npobrema  nepepabomxu  0mx0008
npou3eoocmea  A6NAemcs — 6ecbMd  AKMYAIbHOU U mpebyem
npuMeHeHUst KOMIIeKCHO20 nooxooa. Ha kagedpe buomexuonozuu u
OuosKon02UU  NpeodiodceHa  cxema — nepepabomKu  OmMxo0o08
npou3800cmea epeyKu ¢ Yenvio noaydeHus pymuna u opyeux bAB.

I'peunxa — mMUPOKO KyNbTUBUpYyEMas KPYIISTHAS TUETHUYECKas
KyJIbTypa H, KpOMe TOro, o4eHb UeHHbIH MenoHoc (100 kr/ra
«TPEUUITHOTO» Mena). ['peurxa MpeuMyIecCTBEHHO BhIPAIIUBACTCS C
LENbI0 TIONYyYEHUs] KPYIIbI, SAPUIBI U MyKd. JlaHHas KyJabTypa
0COOEHHO IIEHHA i JeTCKoro murtanws. K ToMmy ke rpeuHeBas
Kpyla IO COACPXAHUIO JIM3WHA MPEBOCXOAUT JAPYTrU€ KPYIIBI B
HECKOJIBKO pa3 U MPHUOIIKASTCS K )KUBOTHBIM OellkaM. A Takke OHa
COIEPKUT IHUPOKUHN nepeueHb ButamuHoB: Bl, B2, B6, P, PP, E u
AJIEMEHTOB KPOBETBOPHOTO KOMIUIEKCAa (MEIb, JKEJIe30, HHUKENb,
KOOAIbT, XpOM, MapTaHell i Jp.).

Benuka ponb rpednxu B CETBCKOM XO3SICTBE, T.K. OHa OBICTPO
pacTeT, XOpOIIIo 3aTEHSET TOYBY M, TEM CaMbIM, IIOJIABIISCT COPHYIO
pPacTUTENHHOCTb, Onaromaps qeMy CITY)KUT XOPOIIIUM
MPEAIIECTBEHHUKOM ISl MHOTUX KyJIbTyp [1].

[ToceBHBIE TUIOMAAM TPEYMXH B MHUPE COCTABIISIOT OKOJIO
3 MiH. Ta. OCHOBHEIE PEruoHBI Bo3jenbiBaHusS — Kwuraii, Poccus,
VYkpauHa, ctpansl Bocrounoit EBponel. Jluaepamu B pou3BoACTBE
rpeuku sBisitoTcss Kurtaih u Poccus, KOTOpble MPOU3BOJST OKOJIO
90 % Bcero MEUpPOBOTO OOBEMA.

B Texymem romy Iiom@aab TPEUMINHBIX IOJEH BO BCEX
KaTeroprmsix  X03aicTB  PecnmyOnmkn  bemapych  HacdwThIBaja
39,9 teic. ra. BanoBoii cOop 3epHa coctaBusn 60 TBIC. T NMPOTHUB
25,2 ThIC. T TPONLIOTO Toja. YPOXKAHHOCTh TPEUYMXU B TEKYIIEM
rogy Obuta B cpeanem 15,1 m/ra, uto Ha 4,8 m/ra Gojblile IO
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CPaBHEHHIO C MPOLUIBIM TOJOM. B criemyiomem romy moceBHBIE
IUIOINAAM TPEYUXHW IUIaHupyercs pacmuputhb. [Ipexnme Bcero, 3To
CBS3aHO C HEOOXOIMMOCTHIO YAOBIETBOPEHHA MOTpeOHOCTEH
BHYTPEHHETO PhIHKA 32 CUYET COOCTBEHHOM MPOIYKIIUH W CHUKCHHS
UMIIOPTHOMW COCTaBIIStOILCH [2].

[Ipu mpom3BomCTBE TpeuKHM OOPA3YIOTCS MHOTOTOHAKHBIN
OTXOJT B BHJIE COJIOMBI, KOTOpasg B HacTosImee Bpems JHOo
CKUTaeTcsl, MO0 YaCTHYHO CKAapMIIMBAETCS CKOTY, JHOO MpOCTO
W3MeNbYaeTcsl W 3aKamnbIBacTCs B 3eMJII0 Ha moisix. Kpome Toro,
oOpa3yercsi B BHIE OTXOZa W IIEITyXa, KOTOpas WCIOJB3YeTCsS HpH
MMPOU3BOJACTBE OPTONCAUYCCKUX IMOAYHICK, B Ka4€CTBC TOILUIMBA, a
TaKXKe JUIs TIOJICTUIIKU CKOTY, PEKe KaK KOPM.

CornmacHo IloctanoBneHuro MUHHUCTEPCTBA  HPUPOIHBIX
PECYPCOB U OXpaHBI OKpyKatomieil cpensl Pecriyommku benmapych ot
31.12.2010 1. Ne 63 «OO0 yTBepkaeHUN Kiaccu(UKATOpa OTXOIOB,
oOpa3yromuxcs B Pecriydmike bemapyce», OTX0AbI Py XpaHEHUH U
monpaboTke 3epHa rpeunxu (kox 1110711) u my3ra rpedneBast (Kox
1110705) mo cTemeHW OMACHOCTH OTHOCSATCSA K HEOIMACHBIM, YTO
MO3BOJISIET UCIIOJIL30BaTh 0Opa3yIoMIMecss OTXONbI MPOM3BOJICTBA B
Ka4yecTBE BTOPUIHOTO pecypea [3].

B mHacrosiee Bpemsi OTXOIBI KPYISHOTO TPOM3BOJICTBA
(cosnoma, oTpyOH, MyKa) IPEUMYIIIECTBEHHO UCIOJb3YIOT B KA4eCTBE
KOopMa jid KMBOTHBIX W MTHII. Comoma rp€unxu 110 KOPMOBBIM
KadecTBaM IMPHUOIMKAETCS K COJIOME KOPMOBBIX 3JIaKOBHIX TpaB (B
100 xr conomer conepxkutcs — 1800 r 6enka u 30 xopwm. en.). OgHako
n30BITOK B palroOHE JXUBOTHBIX COJIOMBI I'PCUUXU MOXKET NIPHUBECTHU K
pasnuuHbIM  3a0oneBaHMAM  (BBIMAJEHWE MIEPCTH Yy  OBEIl,
MOKpacCHEHHUE U 3y KOXKH y CBUHEH U Ip.).

Takum o00Opa3om, €XKerogHo BO30OHOBISIOTCS OrPOMHBIE
KOJMYECTBA EHHOTO PACTUTECIILHOT'O ChIPbA, KOTOPLIC 1O CHUX ITIOP HE
HaxXoIsAT IIMPOKOro mnpuMeHeHus. Hanbornee mepcneKTHBHBIM, Ha
Halll B3TJISI, NPEACTABISETCS, BOBJICUCHHUE OTHUX NPUPOIHBIX
pecypcoB B OWOTeXHONOTMYeCKHH  00OpOT B KadecTBe
JOTIOJTHUTEJIBHOTO  MCTOYHHMKA CHIphS  JUId  (apMaleBTUYECKOM
MPOMBIIIJICHHOCTH C LEJbI0 TMOJyYeHHUsT OMOJIOTHYECKH aKTUBHBIX
BemectB (BAB), a Ttakke s pemeHHs TPOOJIEMBI  3aIlHTHI
OKpY>KaroIIel Cpebl OT 3arpsi3HEeHUs OTXOAaMH ITPOU3BOJICTBA.

B xome mpoBeaeHHBIX — HCCIeAOBaHUH Ha  Kadeape
OMOTEXHOIOTUH W OWOAIKOJIOTHM TIO CO3JAHHMIO COBPEMEHHBIX
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TEXHOJIOTHH, 00eCIIeYNBAONINX 0E30TX0IHOE MPOU3BOCTBO I'PEUKH,
Oblla MpPemOXKEHa TEXHOJIOTHUS HCIOIb30BAHHUS PACTUTEIBHBIX
OTXOZIOB MPOM3BOJCTBA TPEYKH JUISI TIONYYCHHS CIUPTOBBIX
IKCTpaKkTOB, Ooratbix BAB, a Tarxke s TOJIydeHHS Ha OCHOBE
3TOr0 OTXOJa CHJIOCA IS KOPMa  CEJIbCKOXO3AHCTBCHHBIX
JKHBOTHBIX.

bubmorpadryueckuii CIUCOK
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Kosiorpusko A.A.
Beiopycckuii HAMOHAJIbLHBIN TEXHUYECKUI YHUBEPCUTET

INPOI'HO3UPOBAHHUME U IIPEJOTBPAILIEHUE
OUJIbTPALIMU PACCOJIOB B IIEPHUO/
NNOAPABOTKH INJIAMOXPAHUJINIL]

Ilpeocmasnenvi NPOCHO3HbIE uccneooeanus pabomoi
npomuoPUILMPAYUOHHO2O 9Kpama, npeoomepawyaoueco
Quibmpayuio  pacconog 6 NOOCMUAAIoOWUe ZSPYHMbl 8 NEPUoo
noopabomru winamoxpanuruwa 4PY OAO «benapycokanuiiy.

OunbTpalysd paccoioB U3 UIAMOXPAHWIMIL KaJIUHOTO
MIPOM3BOJICTBA, JI0XKe KOTOPBIX HE 00yCTpOCHO
MPOTUBOPMIBTPAIIMOHHBIM KPAaHOM, HOCHUT 3aTyXalolluil XapakTep.
OT0 cBs3aHO ¢ (POPMUPOBAHMEM YIJIOTHEHHOI'O CJIOSl TJIMHHCTO-
COJIEBBIX  IIUJAMOBBIX  OTXOAOB,  OONAJAIOLIET0  MEHBLIMMHU
q)HHLTpaHI/IOHHBIMI/I CBOMCTBAMM YEM OCHOBAHMHS JIaMOXpaHHWJINII,
B ciencTeuu auddepeHunanny TBepAOH U KUAKOH (a3 Ha CTaguu
WX OCaXIEHUs M TOCIEAYIOLEro YIUIOTHEHHMs Ocajka H
MIPOUCXOIAIIUX (U3NKO-XUMHUECKUX MPOIIECCOB,
COTIPOBOXKAIONINXCA KPUCTAJUIM3AMEN TajluTa W3 HACHIIEHHOTO
paccoia Ha TIOBEPXHOCTH TIIMHHUCTBIX YacTHL], CITyKalUX LEHTPaMHU
KPUCTAIUTU3ALMN B PE3YJIbTATE €r0 MePeHAChIIeHHOCTH [1, 2].

HanpHeiiiine HCCIEN0BAHUS o obecrieueHIIo
T€0’KOJIOTMYECKON 0e30MacHOCTH AKCIUTyaTallui [UIAMOXPaHHJIIHIL,
B YacTU MpPeNOTBpalleHus] GUIbTPAlMKd PaccojoB U TU(PY3UOHHOTO
IIPOHUKHOBCHUSA conel B MOACTWIIAIOIMIUE TPYHTBI U TPYHTOBBIC
BOABI, W HEJOIMYIIEHHUS, TeM CaMbIM, 3aCOJIEHHUS TEOJIOTHYECKOU
cpeapl B paloHaX pa3MENICHMs [UIAMOXPAaHWIMIL, JIOJDKHBI
HUCXOOUTH W3 Yy4y€Ta TIIOABJIICHHA HOBBIX yCJIOBI/II‘/'I B CBi3U
mopaboTKON nuTaMoxXpaHuIuil. Tak, i yekopeHus: (hopMUPOBaHUS
PacCcoNOHENPOHULIAEMOT0  [JIMHHCTO-COJIEBOTO  CJIOSL  HEOOXOAUMO
YCTPOMCTBO TPOTUBOGMIBTPALMOHHOTO JKpaHa W3 MOJMITHICHOBOM
IUICHKY B OCHOBAaHMH CTPOSILETOCS NUIAMOXPAHWININA C T0Jadeil Ha
MIEPBOM 3TaIle TIIMHUCTO-COJIEBOM CMecH, KuaKas (haza KOTOpO umeeT
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MuHepanuzaimo He MeHee 250 r/n. [Ipu TakoMm cocTaBe B OCHOBaHUM
OCQXJICHHOM TONIIM IUIaMOB OyaeT cQOPMHPOBAH 3aIlUTHBIA SKpaH,
KOTOPBI B MpOIIECce IKCIDTyaTally TUIEHKH OYyJeT CITy>KUTh OapbepoM
Ha TyTH (QWIBTpalK paccoiioB u muddysun. B mensx obecneueHus
MOAJIEPKAHUS MIPOM3BOACTBEHHBIX MOIIHOCTEN 4Py OAO
«bemapycpkammity mocne 2015 roma, Korga OXKWAAETCS 3arOTHEHHE
CYIIECTBYIOIMX KapT mnuiamoxpaHmmuima 4PY 1o mnpoexTHOH

OTMETKHU, BeJIeTCS PEKOHCTPYKIIUS CeBEpHOI KapThl
HUTAMOXPAHUITUIIA.

B orT0if  CcBA3W  aKTyalnbHOCTH TNPHUOOPETAIOT  3a7adu
WCCIIeIOBaHUA, CBSI3aHHBIC c MIPOTHO3UPOBAHUEM u

MmpenoTBpalieHueM (QUIBTPallii PaccolioB B MEPHON NOAPAOOTKH
IJIAMOXPAHWINIIA B paMKax KOMIUIEKCHOM TI'€03KOJIOTHYEeCKOM
OLIEHKM BO3MOXKHOCTH HPUMEHEHHs HPOTHBOPHUIBTPALIMOHHOTO
9KpaHa U3 MOJUATUICHOBOM IJIEHKU B YCIOBHUSAX HMPOTHO3UPYEMOIO
BO3/ICHCTBHS HA HEr0 NPUTPY3KH OT HUIAMOB M JeOopManuii OT
moApabOTKH rOpHBIME padoTamu [3].

OuncTHas BeIEMKa KAIMHHOMN pynsl rop. -440 m (2038-2061 r.r.)
OyZleT BECTUCH JiaBaMU JUITMHON ~250 M ¢ BBIHUIMAEMOW MOIIHOCTHIO
~2,3 M. OuncTHas BbleMKa pyabl (0TpaOoTKa LEIHMKOB) rop. -670 m
(2062-2077 r.r.) Oymer BEeCTHCh B CIOKHBIX TOPHO-TEOJIOTHYECKHX
ycnoBusix  jaBamu  giuHOM oT 100 mo 200 M ¢ BhIHEUMaeMoi
MOIIHOCTBIO ~2,2 M.

Hns  monydyeHHsT ~MAaKCHMaJlbHO TOYHBIX  PE3YJbTaTOB,
WCIIONIb30BANIACh TUIOCKAas TreoMexaHnueckas MoJenb. MUHUMaIbHAs
MPOEKTHAsl TOJIIMHA MOJUAITUICHOBOM IJIEHKH MPUHATA, COTJIACHO
mpoekra, 0,20 mm. Ilo pe3ynpraraM wu3ydeHHs M aHaJIN3a
WHXEHEPHO-TE0JIOTTIECKUX M3BICKaHUI TOJIIN TPYHTOB,
CIararolux JIOKE PEKOHCTPYHPYEMOTO IIJIaMOXpaHWIWIIA [0
pasBemanHod rinyOmHbl 20,0 M, a TakKe aHauM3a M OLCHKH
Fe0JIOTMYECKOT0 CTPOEHHA TOPHOTO MACCHBA y4acTKa Ha KOTOPOM
BeAyTcs  pabOThl MO0  PEKOHCTPYKIMH  CEBEPHOH  KapThl
HTAMOXPAHWINIIA 110 TEOJTOTHYECKUM KOJIOHKaM ISITH CKBaXMH Ne
201 (rmy6una ckBaxusbl 904m), Ne 216 (rimyOuHa cKBakUHBI 949Mm),
Ne 305 (rnybuna ckBakuHbl 856,1 M), Ne 309 (riryOuHa CKBa)KHHEI
837,5 M), Ne 788t (rmybmHa cKBaXUHBEI 570 M), C y4€TOM MPUHATHIX
MPOEKTHBIX PELICHUI B YaCTH PEKOHCTPYKLMH ILIaAMOXPAaHMIIHUILA,
YepTeKel U MIaHOB BeICHHUS OUYUCTHBIX PadOT CTOIOOBOW CHCTEMOM
paspabotku Brtoporo (rop. -440 m) m Tpersero (rop. -670 ™)
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KaJIMAHBIX TOPU30HTOB B PaliOHE PaCHOIOKEHUS ITaMOXPaHUINIIA,
BKJIIOYAIOUINX BaJOBYIO BBIEMKY, COCTaBJIEHA TI€OMeTpHYecKas
MOJEIb pacCMaTpUBacMOrO y4YacTKa M IIOCTPOCHAa MEXaHUKO-
MaTeMaTH4ecKass  MOZENb  TOBEJEHMs  TOPHOTO  MacCHBa
(reoMexaHnuecKas MOZENb) AJsl palOHA PACIIONOXKEHHUSI CEBEpHOU
KapTel NUIAMOXpaHWIMINA. Mozens Takke NpeaycMaTpuBaia
CBOHCTBa COOCTBEHHO NPOTHBOQMIBTPALMOHHOTO 3KpaHa MEeXIY
[IJIAMOM H JIOKEM IIITAMOXPaHMIIMIIA.

Ucxonnsie (u3nKO-MeXaHMYECKHE XapaKTepUCTUKH
COCTaBJISIOIIMX DJJEMEHTOB PAacUETHBIX MOJENCH NMPUHHMAINCh B
COOTBETCTBHMHU C NMPOEKTHBIMU JTAHHBIMHU (€CTECTBEHHBIN BEC, MOYJIb
neopManym, yrojil BHYTPEHHErO TpeHwHs, cueruieHue). [Ipu sTtom
JaHHble TO (U3UKO-MEXaHMYECKHM CBOWCTBAM MAacCHBa TOPHBIX
mopox Hmke 20,0 M BbIOpaHBI Ha OCHOBE pE3YNbTATOB paHEe
MIPOBEJICHHBIX MCCIEA0BAHUM M COTJIIACHO I'€0JIOIMYECKUM KOJOHKaM
ckBaXuH  Ne 201, No 216, Ne 305, Ne 309, Ne 788r.

B cBa3n ¢ TeM, 4TO peanbHBIE TEXHOJIOTMYECKHE MPOLECCH
MIPOUCXOAAT B OOJIBIIIOM BPEMEHHOM MHTEpBAJIE, 3a]jaui PELIaINCh B
KBa3uCTaTU4YeCKOW MmocTaHoBKe. [loBeieHre BEpXHHUX CIIOEB MacCcHBa
TOPHBIX IOpPOJ, BKJIIOYAs MECOK, NaMObl M I[UIaM NPHUHUMAJIOCh
M30TPOMHBIM.

[IpoyHOCTHBIE XapaKTEPUCTHKH TOJMITHIECHOBBIX IUIEHOK
Mapku B, uncrnomb3yembIXx B KadecTBE HPOTHBO(PHIBTPALIMOHHBIX
9KkpaHoB, npenacraBieHsl ['OCTom 10354-82 MuHUMaJIBHBIMU
3HaYeHWsMH. B 3Toi CBf3M, MNpEACTaBIANOCH OTBETCTBEHHBIM
HCCIIEA0BAHUE IPOYHOCTHBIX CBOMCTB IIOJUATWICHOBOM IUICHKH,
NpUHMMas BO BHHMMAHHE €€ IPAaKTUYECKOE HCIIOJIb30BaHUE B
YCIIOBUSIX MPOW3BOACTBA CTPOUTEIHHBIX paboOT M YTO €€ peajbHbIe
MPOYHOCTHBIE ~ XapPaKTEPUCTHKH  HCIIONB3YIOTCS B KadecTBe
UCXOAHBIX  J@HHBIX JJI1  HUCCIEJOBaHMHW  BO3JACHCTBUS  Ha
OPOTUBOQUIBTPALMOHHBIH 3KpaH MPHUIPY30K OT NIJIaMOB H
nedopManuii ot moaApabOTKH TOPHBIMU pab0TaMU NMUIAMOXPaHHIIHIIA
B MIEPHOJ €TI0 IKCIUTyaTally.

YcraHoBneHo, 4To Onarozaps Majod IMOPUCTOCTH JBUIKEHHUE
BOAB! (BOZHOW Cpefpl) uHepe3 IMONMATHIECHOBYIO IUIEHKY Mapku B
BO3MOXHO JIMIIb B BUE AU((y3un MoseKy BOAbl U paCTBOPEHHBIX
B Hei BemecTtB. Juddy3uoHHble Xe TOTEpH BOABI KpaiiHe
HEe3HaYUTeNbHBI. [IpoekTHpyeMas MONIUITHIICHOBAsS IIJIEHKA SABJISETCS
BOJIOHETIPOHHIIAEMOH U TIpeoTBpamaeT GUIbTPanio paccomioB.
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B ycnmoBuwsix — mpoOrHO3WpPYyeMOro  BO3JIEHCTBUS ~ Ha
MPOTUBOPWIFTPALIMOHHBIN 3KpaH U3 MOJIMATHICHOBOH IUICHKH
JaBIeHUST OT NUIAaMOB H JedopMmanuii oT ToaApabOTKA TOPHBIMH
paboTaMu TIpU OSKCIUTyaTallMyd [UIAMOXPAHWIIHNING, TPUHUMAS BO
BHUMAaHUE TMPOTHO3UPYEMBIH «HAMXYIIIM» CIydall pa3BUTHUA
cUTyanuu (A7 TMONYYCHUS MAaKCUMallbHO TOYHBIX pE3yNbTaToB,
WCTOJIb30BaHa TUIOCKAas MOJICNb; TIPE/EIbHbIC XapaKTePHCTHKH
NPUHATBl s  MUHUMAJIbHOW  TOJIIMHBI  3KCILTyaTUPYEMOTO
MPOTUBO(PMIFTPALIMOHHOTO DKpaHa W3 MOJUITUICHOBOH IUICHKH
Mapku B — 0,20 MM), Ipy 3HAYUTEITLHOM 3amace MPOYHOCTH dKpaHa,
yrpo3a ee pa3phiBa OT PACTATHBAIOIIUX  HAMPSDKCHUH  HE

IIPOCIIECKUBAETCSL.

[IpenoTBpamenne ¢bunpTpanyn paccoioB n3
3KCILTyaTUPYyEMOro HUTAMOXPAHWINIIA 4 Py OAO
«benapycpkanuii» B mepuoa moApabOTKM BO3MOXKHO 3a CYET
NPUMEHEHUE IPOTUBOQHUIBTPALIMOHHOTO 9KpaHa ns3

MTOJIMATHIICHOBOH TUIEHKH Mapku B tommuaOo#, kak MuauMyM, 0,20
MM.
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YK 628.349
KoBpuk C.H., CokouioB I''A., CocHoBckas H.E.,

Bam6asioB H.H.

T'ocysapcTBeHHOe Hay4YHOe yupexxgeHue UHCTUTYT
NpUpoAonoab3oBaHuA HanoHa/IbHOM aKaJleMUH HayK
BesapycH, r.MMHCK

COPBLIMOHHBIE MATEPHUAJIbI U3 TOP®A AJIA
OYUCTKH ITOYBbI U BOAbI OT TAXKEJIbIX
METAJIJIOB

B cmambe npusedensvt pesyivmamol nO UCHOILIOBAHUIO 2YMUHOBBIX
Kuciom mopga O OYUCHKU HOYBbL U 800bl OM KAMUOHO8 MeoU,
xXpoma,  nukens, yuuka u  céunya. Ilokazama  Gvicoxas
apphexmuenocmes npumenenus moppho-canponeieeozo KOMNocma ¢
mpenenom Oisl NOJIYYEHUs. IKONOSUHMECKU YUCMOU NPOOVKYUU npu
6030€IbI6AHUY  PACMEHUTl  KYKYPY3bl HA  NOY6e, 3A2PSA3HEHHOU
Kaomuem u CEUHYOM.

Bakneiieli  AKOJIOTUYECKOH  TPOOJEMONW  HACTOSAIIETO
BPEMEHH SIBIISIETCSl 3arpsi3HeHne TspKenbiMu  MeTauiamu  (TM)
SKOCHUCTEM, BKJIIOYAs I[OYBbI, T[PYHThl U Jpyrue IPUPOAHbBIC
o0bekThl. KonmentpupoBanme TM B NPHUKOPHEBOM cJO€ TIOYB
CO3JAET YCIOBUS NOCTYIUICHUS UX B PACTECHUS U B KOHEYHOM UTOT'E B
numgy yenoBeka. [losTomy oskonoruueckass 3HauuMoctb TM
OTIpeIeNsAeTCS] WX TOABMYKHOCTHIO, TPOYHOCTHIO 3aKPEIUICHUS, YTO
ompenenseTcs GopMaMu WX CBSI3BIBAHUS C KOMITOHEHTAMH TTOYB.

B npupomHBIX OpraHOT€HHBIX O00BEKTaX HaMOOJBIIYIO
CHOCOOHOCTD K CBsi3bIBaHWI0 TM 1 00pa30BaHUI0 METAJUITYMHHOBBIX
komruiekcoB (MI'K) posiBisitoT TyMHHOBBIE BEIIECTBA, B YACTHOCTH,
rymuHoBble kKucioThl (I'K), koTopsie cogepxarcs B Topde.

B Hally  3aaady BXOJIHJIO HUCCIIeJOBaHUE MIK,
chOpPMHUPOBAHHBIX B CHTYyallUsiX, CBS3aHHBIX C IMOMAJaHHUEM B
OpraHOTEHHBIC Cpelbl BBICOKMX KoOHLEHTpanuii TM. VYuutsiBas
TpyaHocTh BbineneHuss MI'K u3 mpupoaHbix 00BEKTOB U 0COOEHHO
WX WICHTH(UKAIUIO, TIOIyYeHHEe M W3yYeHHE WX CBOWCTB OBLIO
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MPOBEIEHO Ha MOJEIBHBIX OMBITaX MyTeM (POPMHPOBAHUS U3 MOHO-
U MOJIMKaTHOHHBIX pacTBOpoB TM.

B xauecTBe CpeACTB, CHIDKAIOIIMX IOCTYIUIEHHE KaaMus,
CBHHLIA M UX CMeCEH B pacTeHHs KyKypy3bl U3 MOYBBI, OBLIN TaKXKe
UCTBITaHBL: TOp(d, TopdocanporneneBblii KOMIIOCT, Tpemes, CMech
Topda C TpemeaoM U cMech TOP(OCAIPOINEIEBOr0 KOMIIOCTa C
TpenenoM. Jlo3bl OpraHMYecKuX yNOOpEeHHH ObUIM IPUHSTHI
paBueiMu 30 T/ra B pacuere Ha 50 % BIaXXHOCTB, J03a Tpemena —
0,3 1/ra.

VYCTaHOBIEHO, YTO NPH YMEHBIIEHUH OTHOCHUTEJIBHON IOJIU
'K o6paszytorcs MI'K ¢ oTHOCHUTENBHO OOJIBIIMM COJIEPIKaHUEM
MeTamwioB (puc.l). MakcuManbHOE 3HAYCHUE BEIMYUHBI CBSI3LIBAHUS
ObLI0 TONTyYeHo B ciaydae B3anmonercTeus 0,2 % I'K ¢ xpomom mpu
cootHomiennn MeTtawn:I'K=10:1. B pmanneix MI'K coapepxanue
xpoMma coctaBuiio okoio 40 % 1o Becy.
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Puc. 1 — Benuunnst cszpiBanus 0,2% 'K xpoma ( m), meau (+),
Hukens ( * ), ceunna (A ) u- 0,4%I'K xpoma (O ) 13 MOHOKaTHOHHBIX
pacTBOPOB MpHU pazIMuHbIX cooTHOEHUIX Me:I'K

Menee xoHIeHTpUpoBaHHbIe pacTBOpbl 'K mpu oanHakoBBIX
ucxonubix pH u coornomenusx Me:I'K cBA3BIBaIOT OTHOCUTENIBHO
OOJBIIIE KOJIMYECTBA KAaTHOHOB, a 3HAYMT, IOJMydaeMble B TaKHUX
YCIOBHSIX TPOMYKTHI B3aWMOJCHCTBUS COAEPXKAT OTHOCHUTEIIHHO
Oosbille KaTHOHOB, cBsizaHHBIX ¢ ['K. BappupoBaHue yka3aHHBIMH
rmapaMeTpaMu OTKPHIBAET BO3MOXKHOCTH IIOIYYCHHUS Ka4eCTBEHHO
pasaoponuabix MI'K ¢ ¢pukcrnpoBaHHBIM KOJTHICCTBOM METajlIa.
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IIpu npespienun gonu I'K B 1,5-2 pa3a B cooTHoLIEHUM
metawr:I'’K  mpoucxomutr  kadectBeHHoe — u3MeHeHue MI'K,
BBIp@)KEHHOE B YBEIMUYCHHU €ro pactBopumocTtH. Ilpu stom mms
0ojee KOHIEHTPUPOBAaHHBIX pacTBopoB 'K 3TOT 3ddexT HacTynaer
npu  OONBIIMX OTHOCHTENIBHBIX  KOJHYECTBAX OPraHHMYECKOTro
BemecTtBa (puc. 1). VYcraHOBICHHBIE 3aBHCHMOCTH CBSI3aHBI C
MEXMOJICKYJISIPHBIMU  B3aUMOJCHCTBUSIMY, YCHJIMBAIOIUMHUCA NPHU
yBenudeHun  KoHueHTpaumu ['K, 49ro  cHmxkaer  uucio
WOHU3UPOBAHHBIX  (YHKIMOHANBHBIX TPYOI WM  YMEHBIIAET
COpPOIIMOHHYIO CITOCOOHOCTB.

YuuTeiBasi, 4TO B paCTBOPAX COJIEH MOHBI METAJNIOB HAXOATCS
B Pa3MYHBIX  THAPATUPOBAaHHBIX  (QOpMax,  CyIICCTBEHHO
OTJIMYAIOLIUXCS] [0 CBOMCTBaM OT YHCTO HMOHHBIX, MOJIY4YaeMbIC B
TAaKUX YCIOBUSAX OCAaOKH IPEICTABISAIOT CMECh HEPACTBOPHMBIX
MPOAYKTOB THpoiu3a coned 1 MI'K, olleHUTh AOMI0 KaXJa0ro H3
KOTOPBIX CIJIOKHO, TeM OoJsiee, 4TO MpoIlecchl UX (HOpMHUpPOBaHUS
TECHO CONPSDKEHBI APYT C APYTOM.

Pa3pabGoran moaxox K OIIEHKE  KadyeCTBEHHOIO0 U
KOJIMYECTBEHHOI'0 COCTABOB MUHEPAJIIBHOM M OPraHW4eCcKON yacrel
MOJTy4eHHBIX ocagkoB. OIeHKa cocTaBa 0CaIKoB, 00pa30BaHHbIX IPU
B3aumoneiicteun TM ¢ pactBopamu I'K mnokazama, uro mnpu
omnpeneneHHbpx cooTHomeHusx metawt: ['K goms MI'K B ocamke
MoxeT cocTtaBnaTe 50-70% (puc. 2). C mnosbimenueMm pH
MPOUCXOAUT YBEIMUYEHHE JOJIM THAPOKCUIOB, KOTOpas MOMKET
nocturathb 80%.
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Puc. 2 — D¢pdexruBHOCTS CBsA3bIBaHUS TM M3 pacTBOPOB KOMIIOHEHTAMH

I'K npu pasnuunbix cootHomeHusx Metawr:I'K, %:
EEE - NaOH, 1 -TK
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[IpoBeneHHbIil aHamM3 MEObTYMUHOBBIX KOMIUIEKCOB C
Pa3IMYHBIM coep)kaHueM Meau MetonoM OIIP mo3Bonwi He TOTBKO
JI0Ka3aTh HaJM4YME€ MaKpO- U MHUKPOKOOPAWHALMH, HO U OLECHHUTh
pasMepsl MakpOKOOPAWHUPOBAHHOTO IIEHTPa, HMEIUEero (opmy
SIUIMIICOMA BpaIlleHHusi ¢ pasmepamu ocedl 5,5 A° x 8,6 A° u
3aHEMAIOIEro 00b6EM mopsika 200 (A°)°,

Kak OpIIO0 TIOKa3aHO BHINIE, comepkamupecs B TouBe TM,
B3aumogeiicteys ¢ 'K topda, obpasyror nepactBopumbie MI'K u
MEPEeBOJST B TPYAHONOCTYNHBIC WM HENOCTYNHBIC I PACTCHUM
¢opmbl.  Hemocratkom 3TOro crmocoba SBISIOTCA — HEIMOIHOE
CHIDKEHUE TMocTyruieHns TM B pacTeHMs U3 TOYB BCIEACTBHE
OoOMeHHBIX TmponeccoB W paspymenuns MIK B mouBe mpu
MUHEpaNu3alMd  OPraHMYECKUX  KOMIIOHEHTOB, IOITOMY B
pacTEHUEBOAUYECKOW  MpoayKuud  cojepkanue TM — moxer
MPEBBIIATH MPEAETbHO OMYCTUMbIC KOHIICHTPAIHH.

[oBwimenne 3pPEeKTUBHOCTH CHUKEHHUS TOCTyIUieHns TM B
pacTeHusT M3 IOYB MOKHO JOCTHTHYTb, BHOCS OpPraHUYECKUE
yInoOpeHusi B CMeCH C MHHEpalbHBIMH copOeHTamu. Cpenu
TIPUPOIHBIX MUHEPAIbHBIX COPOEHTOB, BCTpevaromuxcsa B benapycu,
HanOoJIee MOAXOSAIIUM MOXKET OBITh Tperen. OH o0nanaer OoIbIIoi
MHUKPOIIOPUCTOCTHIO, MAJOH HACHITHOW IUIOTHOCTBIO M BBICOKUMH
COpOLIMOHHBIMU CBOMCTBaMH, MO3TOMY MBI BBOJWJIM €r0 B COCTaB
MEJIMOpaHTa B KayeCTBE AKTUBHOI'O KOMIIOHEHTa, COPOMPYIOILETo
™.

[lokazaHo, 4TO BHECEHHE KOMIIO3UIIMOHHBIX MAaTE€pHaJIOB B
3arpsi3HEHHbIE CBUHIIOM M KaJIMHEM MOYBBI C YPOBHIMH COJCPKAHUS
3THX METaJUIOB, MHOTOKPATHO NPEBBIIIAIONIMMUA OPUEHTHPOBOYHO H
MpeJeNbHO JOIMYCTHMbIE KOHIIEHTPAIIUH, CIIOCOOCTBYET CHHIKEHUIO
Jnoju  BojmopacTBopuMor  (Qpakimd TM B mouBe, a Takke
YMEHBIIEHUIO WX TOCTYIUICHHS B PACTEHHEBOMYECKYIO MPOAYKIHIO
(Tabn. 1-2), u9to  OOBsCHSIETCS  KOMILICKCOOOpa3yromIei
CIIOCOOHOCTBIO TPEIOKEHHBIX MarepuajioB. [lpm 3TOM cambrit
0onbmIol 3(PQEKT CHIWKEHUS MOCTYIUICHUs] CBHHLA WM KaaMUs, a
TaKXe X CMECEeH B pacTeHHs U3 MOYBBI OBbUT MOJIyUYEH IIPH BHECCHUH
B IIOYBY CMECH OpPIaHUYECKUX YAOOpEeHMH ¢ TpemesiaoM, a UMEHHO:
Topd + TopdocampormeneBpii KOMIIOCT + Tpemea. OTH CMECH TI0
3¢ GEKTUBHOCTH MPEBOCXOAMIN HOJIOXKUTENBFHOE IEHCTBUE KAKIOTO
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KOMIIOHCHTA oo OTACIBbHOCTH

u MaKCHUMaJIbHO
MOCTYIIJICHUC CBUHIIA B PACTCHHA U3 IIOYBBI.

CHMKaJIH

Tabmuma 1

CpaBHUTENBHAS OlEHKA CTIOCOOOB CHIKCHHMS TOCTYILICHUS
CBUHIA (KaJMUs) B PaCTEHUS KyKYpY3bl

Cpennsist
Conepxanue |CpenHss cyxas
Pb (Cd) B BBICOTA Macca
Bapuant N
pacTeHusx, pacTeHuii, | OJHOTrO
MT/KT c™M pacTeHus, T
1 2 3 4
ITousa + Pb 100 mr/kr (¢oH 1)
@oH 1 258,5 23,0 0,20
®on 1+ T0pd 106,2 27,8 0,19
®oH 1 + TopocarporiesnieBblii KOMIIOCT 65,4 43,6 0,41
@on 1 + Tperen 52,9 29,8 0,25
®oH 1 + TopocartporiesnieBbIii KOMIIOCT+ Tperesn 23,6 57,9 0,57
®on 1 + Topd+ Tperen 71,3 31,0 0,28
Iousa + Pb 500 mr/kr (don 2)
DoH 2 995,5 17,0 0,13
Don 2+ TOpd 298,8 21,3 0,23
Don 2 + TophocanporiesieBblii KOMIOCT 197,2 38,5 0,40
®oH 2 + Tpernen 113,55 25,4 0,21
DoH 2 + TophocanporiesieBbIi KOMITOCT+ TperesT 76,3 51,7 0,63
o 2 + Topdrt Tperen 117,1 28,3 0,25
HesarpsizHeHHast ovsa (KOHTPOJTb) <0,001 58,8 0,56
TTousa + Cd 100 mr/kr (o 3)
@on 3 1060,8 10.2 0,04
®ou 3+ Toph 109,5 28,6 0,22
Don 3 + TophocanporiesieBblit KOMIOCT 73,7 26,0 0,20
®oH 3 + Tpernen 155,4 29,9 0,19
Don 3 + TophocanporiesieBbIif KOMITOCT+ Tperel 35,2 31,0 0,22
Don 3 + Topd+ Tperen 152,5 29,5 0,20
TTousa + Cd 500 mr/kr (o 4)
Don 4 I'ubenp pacreHuit
Don 4+ Topd 2074,8 3,5 0,02
Do 4 + TophocanporiesieBbIii KOMIIOCT 1752,4 11,8 0,05
®oH 4 +1penen 2766,8 10,6 0,05
Do 4 + TophocarporiesneBblit KOMIIOCT+ Tperes 290,9 18,0 0,15
o 4 + Topdt Tperen 2356,6 7,5 0,06
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Tabnuna 2
CpaBHUTENBHAS OIIEHKA CITIOCOOOB CHIDKEHHS TIOCTYILICHHS
CBUHIIA ¥ KaJIMHSI B PACTCHUS KYKYPY3bl

Bapuant Conepxanue B Cpenusist Cpennsist
PaCTEHHSIX,MI/KI' BBICOTA cyxas Macca

Pb Cd pacTeHui, OJIHOTO
M pacTeHwus, T

Iousa+ Pb 100mr/kr+ Cd 100mr/kr (doH 5)

Don 5 <0,10 841,2 12,8 0,06

®don 5+ Topd <0,10 180,5 20,7 0,14

®DoH 5 + TophocanpornenenbIit <0,10 137,7 22,3 0,16

KOMITOCT

®on 5 + Tpenen <0,10 186,5 21,2 0,14

®on 5 + TopdocarporiesnieBbIit <0,10 57,6 25,6 0,23

KOMIIOCT+ Tperen

®oHn 5 + Topd+ Tpenen <0,10 177,3 21,7 0,15
IMousa+ Pb 500mr/kr+ Cd 500mr/kr (doH 6)

DoH 6 I'nbenp pacrenuit

®ou 6+ Topdh <0,10 1448,8 9,2 0,04

®oH 6 + TophocanporieneBpIit <0,10 4922 12,6 0,08

KOMIIOCT+ Tpernen

®oH 6 + Topd+ Tpenen <0,10 1234,6 9,7 0,04

[TomyueHHBIE pe3yNBTATHI MOATBEPAMIN, YTO (OPMHUPOBAHKE
MI'’K B pacTtBope mpouCXOAUT TyTeMm coueraHus 3¢ddekros
MHKPOKOODIHHAIINT (B3ammoyieiicTBIE KaTHOHOB o
¢yHkumonaneHeiM rpynnam 'K mo oOMeHHOMY MexaHu3My H
KOMIUIEKCOOOpAa30BaHUIO) W MaKpPOKOOpPAWHAIMH  (COpOIus
JIOTIOJTHUTENILHBIX KOJMYECTB KATHOHOB Ha Pa3BUTON MOBEPXHOCTHU
00pa3oBaBIIMXCSl KOJUIOWAOB, II0 MEHbIIEH Mepe B JABa pasa
MPEeBbIIAIOITYI0 00MeHHYI0 eMKocTh ['K).

YcraHoBeHa BBICOKAs 3¢ (HEeKTUBHOCTD Topdo-
CamporiesieBOro  KOMIIOCTa € TpemejaoM Uil TOJXyYeHHs
9KOJIOTHUYECKH YHCTON MPOAYKIHMH NP BO3JENBIBAHUN KYKYPY3bl Ha
M0YBE, 3arPsA3HEHHON CBUHIIOM M Ka/JIMHEM.
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VJIK 502.7: 911 (477.46)
KonsakuH C. H., bapumieBckas H. H.,

Kopnesrok H. H.

HWHCTUTYT 3BO/IIOLMOHHOM 3Kos1oruu HAH Ykpaunsl, r. Kues
Yepkacckuil rocyjapCTBEHHbIN TEXHOI0TM4YeCKUI
YHUBepCUTeT, I'. YepKacchl

FEO3KOJIOTUYECKAS CUTYALIUSA
YEPKACCKOW AAIMUHUCTPATUBHOM
OBJIACTH (YKPAUHA)

B cmamve paccmompeno sxococmosimue Uepracckoil obnacmu 6
yenom. Ocsewjenvt npuopumemmuvle JaAHOUWAGMHbIE IKONPOOIEMbL,
OYeHenbl  pe3yibmamvl  8030€UCMEUs.  ONACHbIX  NPUPOOHBIX U
AHMPONO2EHHBIX PAKMOPos Ha TaHOUAPMuL.

B HacTosiee Bpems Bce yalle BOSHUKAET OMAaCHOCTh AJISl BCEX
KOMIIOHEHTOB ~ 3KOc()epbl:  OmacHble  TOKCHYHBIE  BEIIECTBa
BEIOpackiBalOTCSL B arMocdepy U cOpachiBalOTCS B PEKH,
BBIpYOaroTCs JIecHble OMOLIEHO3bI, BEIMUPAIOT PEAKHE U UCUE3AOLIHE
BUABl OMOTHI, JaHAWA(PTHl 3arpsA3HAIOTCS  HPOMBILUICHHBIMH
OTXOJIaMH, HCTOIIAIOTCS 3armachl MHUHEPAJIbHO-CBIPHEBBIX PECYPCOB.
OTH ocTpele TpoOJIeMBbl aKTyalIbHBI B YKpaWHe BoOOIE, W B
OTICNBHBIX €€ peruoHax. [lenvio cmamovu SBISETCS OCBEIICHHE
MPUOPUTETHBIX JTaHIAPTHBIX dKOMpodiaeM Yepkacckoir o0nacTi u
OIICHKA PEe3yJIbTaTOB BO3JICHCTBHUS OMACHBIX (DAKTOPOB HA COCTOSHHE
ee JaHamadToB.

K  npupoonwim  ¢axmopam Bnusauss Ha  gaHgmadTH
Uepkacckoii 00macTé OTHOCST JI€ATENBHOCTh BOJ  TPECHBIX
aKBaTOpWH,  TpPaBUTALIMOHHBIE  CABHMIM,  BOJHO-DPO3HUOHHBIE,
BETPOBBIE MIPOLIECCHI, CAMOBOJIBHBIE JIECHBIE M TOP(SHbIE TOXaphl U
Ap.

[IposiBneHust BOMHONPUOOWHON AeSITENFHOCTH Ha TEPPUTOPUHN
UYepkacckoii obmactu cBoiicTBeHHBI Oeperam KaneBckoro u
Kpemenuyrckoro Bomoxpanwnuml J[aempa. OHM TOpHBOIAT K
CYIIECTBEHHBIM  IIPEe0Opa30BaHMSAM  CKJIOHOBBIX  JIAHIIIA(THBIX
komriekcoB (JIK), a mMeHHO K pa3pyuieHuio OeperoB BOJOEMOB,
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AKKyMyJSIIUM W TEPEOTIONKEHUIO CHECEHHOrOo  MaTepuaia.
OCHOBHBIMH TIPUPOTHBIMH (PAaKTOPaMH, BBI3BIBAIOIIMMH Pa3BUTHE
IPAaBUTALMOHHBIX ONOJ3HEH Ha TEPpUTOpUU OOIACTH, SABISIOTCA
penbed MECTHOCTH (3HAUUTEIBHOE PACIPOCTPAHEHHE CKIIOHOB C
KpYTH3HOIO OT 8° 10 45°), mpHCyTCTBHE B T'€OJIOTHYECKOM paspese
KpacHO-OypbIX, IECTPBIX M  MEpreibHbIX IJIMH  TEKy4eu
KOHCUCTEHLIUH,  IPUCYTCTBHE  BOJOHOCHBIX  TOPHU30HTOB B
YETBEPTUYHBIX OTJIOKEHUAX M OTIONKEHMSX XapbKOBCKOW CBUTHI,
THIPOTeOMaTHYECKHE U TIOrOHbIe yciIoBHUsl. OTOI3HEBBIE MPOLIECCHI
pacnpocTpaHeHbl Ha CKJIOHAaX BBICOKMX Teppac KaneBckoro u
KpemeHuyrckoro BOJOXpaHWIMIL, Ha TEPPUTOPUH HECKOIBKUX
aJMMHHCTPATUBHBIX paiioHOB: MaHbKOBCKOro (Irt. MaHBKOBKa,
rrt. byku, c. Pycanoska), XKamkosckoro (c. Bopon, Hoas ['pe6mns),
MomnacteipumieHckoro  (nrt.  MoracTeipume). B pesynbrarte
OTIOJI3HEH CHOCUTCA W HAaKaIUIMBaeTCs pa3HOOOPa3HbI MOYBEHHBIN
MaTtepuai. B mocneaHue necATHIETHS MPOUCXOAST KIMMAaTHYECKHe
W3MEHEHUs, OCOOCHHO 3aMETHO IOBBIIIEHHE MAaKCHUMAJIbHBIX
TEMIIEpaTyp BO3AyXa B BECEHHE-JIETHUM MEepHOJ, YTO MPUBOAHUT K
BO3HUKHOBEHHIO JIECHBIX MoxkapoB. B 2012-2014 rr. B obmactu
npousouuio 153 noxapa, B pe3yibTare KOTOPhIX ObUIM MOBPEKICHBI
JIeCHbIE OWOIIEHO3Bl HAa TEPPUTOpHUU IUIomanelo 55,6 rta [1].
[osiBnenne eXEroAHbIX TOXapoB MpABIHCKUX  TOP(QSHUKOB
OPOMCXOAUT  M3-32  NPUCYTCTBHUS  OOJNIBIIOTO  KOJIMYECTBA
BBICYIICHHOM TOpP(SHON KpOLIKM M CaMOHarpeBaHus TOPQsHOM
Macchl, KOTOpPO€ BBI3BAHO MPOIECCAMU  KU3HEAEATEIHHOCTH
MUKpPOOPTraHU3MOB. Pa3BuTHEe BOJHO-3PO3MOHHBIX IPOIIECCOB,
00YCIIOBJIIGHO paclpOCTPaHEHHEM OBPXHO-0AJIOYHON CeTH BHOJb
IIPaBoro CKJIOHA  JIOJIMHBI Kanesckoro IIpuanenpossps,
XOJIOMHOSIPCKOTO  JIECCOBOTO IJIATO W HA TPHUBOAOPA3IEITHHBIX
MecTHOCTsX  IIpuaHenpoBckol — BO3BBINIEHHOCTH.  BeTpoBble
nporeccsl (mblieBble Oypu) OoJbIlle BCETO MCIBITHIBAIOT Ha cebe
IOT0-BOCTOYHBIE aIMUHUCTPATHBHBIE paiioHbl YUepkacckoil obmacTtu
(6onee 19 mueii B roxy). BnusiHue nbuieBbIX Oypb B 3HAYMTEIILHON
CTEIIEHH HUBEJIUPYIOTCSA CETSAMHU IOJE3aLIUTHBIX JIECOIOJIOC, 00mIas
10 s KOTOphIX cocTaBiseT 0,67 % oT mromanu obmactu. Takoro
MaJICHBKOTO IOKPBITUSl YKa3aHHbIX DPAHOHOB 00JAaCTU JIECHBIMU
MoCcaIKaMu HEZ0CTaTOYHO TUTST OCYIIIECTBIEHHS MU
MEJIMOPATUBHBIX (QYHKIHUHA, YTO CO3JacT OMACHOCTh AaKTHBU3ALNH
IBIJIEBBIX Oyph M UX MOIIHOTO TPaHC(HOPMALMOHHOIO BIIMSHUSA Ha
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nmaHamadTel. B BOCTOYHO! YacTH 00JIaCTH MPeo0IaaroT MPOIIeCCh
C JNIEATENBHOCThIO CHWIBHBIX BeTpoB (Ooyee 30 mHE# B TOgy CO
CKOPOCTBIO BeTpa 15 M/c).

Tlpomvruinennvie HakTOPHI ABITIOTCS MEXPETHOHATLHBIMH, MX
cBoiicTBa W cTeneHb BiusgHus Ha JIK B 11emoM  0OycCIOBIEHBI
(hyHKIIMOHUPOBAHMEM OCHOBHBIX TPOMBIIIICHHBIX MPENNPUITHN
9TOTO MW  cocemHux permoHoB. B Uepkacckoit  oGmacTtu
HacuuThiBaeTcs 150 skoymoruvecku omacHeIx npeanpusituil. K HuM
OTHOCSTCS: MOTHJIbHUKH TOKCHYHBIX  OTXOJOB, CKIIAJIbI
SITOXMMHUKATOB, O0TBajbI, MomHble xumMudeckue (ITAO «Azot», 3A0
«ABpopa»), TtpancnoptHeie (ITAO «Yepkacckuii aBTOOYC»),

MSCOMOJIOYHBIE (ITAO «MupoHOBcKast nTuedadbpura)
NpOMBIIIICHHBIe  mpeanpusatust;  Yepkacckas,  CmensHcKas,
YMaHckas TOL; KOMOWMHATHI KOMMYHaJIbHBIX YCIIyT,
BOJOXpaHMINIIA, MHOTOYHCIIEHHBIE JKEJIE3HOJOPOKHBIE

nofpasneneHus, OonpHHMIBI W aAp. B 2014 r. mo obmactu B
atMocepy 0110 BEIOpOIIEHO 136,6 THIC. T 3arPs3HSIOMINX BEIIECTB
(3B), u3 KOTOpHIX Ha CTalMOHAPHBICE HCTOYHUKU 3arps3HEHUS
npuxoautcs 66,7 TeIC. T., a 69,9 ThiCc. T aTMOC(HEPHBIX 3arpsI3HEHUH
00JIaCTH TPHUXOJUTCSA Ha IEPEIBHXKHBIE TPAHCIIOPTHBIE CPEICTBA.
[InotHoCcTh BBIOpOCOB 3B OT CTauMOHApHBIX W MEPEIBMKHBIX
MICTOYHHKOB M3 pacdera Ha 1 km® 2014 romy cocrasmia 3,19 T. (3a
2013 rox — 2,98 1.), a 0ObeM BbIOpOcOB 3B B pacuere Ha Iyury
HaceneHuss — 53 kr (3a 2013 roxm — 48,6 kr) [1]. CBoit Bkiag B
3arpsi3HeHHe aTMoc(epbl BHOCIT aBTOMAarMcTpald ¢ WHTCHCHBHBIM
nBwkeHneM TpaHcmopra: KueB — Opecca — Kpemenuyr —
Kuposorpag — Kanes — HoBoMuproposa u xeae3HOZOPOKHBIE TTyTH
o HampasieHusM: MockBa — Opecca, Jlonbacc — Kapnarer. Camas
BBICOKasl IJIOTHOCTh aTMOc(epHBIX 3arpsi3HeHuil Halironanach B
Uepkaccax (36,389 Ttwic.T), KanmeBckom (11,790 TBIC.T.) WU
UYepnobaesckom (3,066 ThIC.T.) aIIMUHHUCTPATHBHBIM paiioHaM, TIe
ona B 10 pa3 mpeBsIlana cpeaHe-00I1acTHON MOKa3aTelNb.

Ci0XHO€ BOJTHOAKOJIOTHYECKOE COCTOSIHUE MOBEPXHOCTHBIX H
MOJ3EMHBIX BOJ SBJSIETCS MPOM3BOAHOM YCTApeNOCTH TEXHUYECKOH
WHPPACTPYKTYphl KOMMYHAIBHBIX XO3SIMCTB, YPE3MEPHOTO CMEIBA
CEJIbCKOXO3HCTBEHHBIX YrOIUi, BBICOKOIO YPOBHSA 3arpsi3HEHUs
PEUHBIX JIOJMH B OKPECTHOCTSIX HACEJICHHBIX MYyHKTOB. B o0iactu
HabromaeTcs TEHIACHLUMS K yMEHBIIEHHIO OTHOCHUTENIBHO YHUCTOH
BOJBl M yBEIMYEHHE OOBEMOB cOpoca HENOCTATOYHO OYMIIEHHBIX
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cTOuHBIX BoJA. Tak, B 2014 rogy B MOBEPXHOCTHBIE BOABI OBLIO
copormeHo 165,5 muH. M® CTOUHBIX BoJ, uto Ha 11,1 muH. M° MeHblIIe
mo cpasuenmo ¢ 2013 (176,6 wmm. M. B pe3yibraTte
CTaTHCTUYeCKON 00paboTkn maHHbIX [1] mo cOpocy 3B T /rom B
MOBEPXHOCTHBIE  BOABl  (Tabd. 1) Obm  ompenencHb
CHJIbHO3arpsI3HEHHbIE, CpPEIHE-3arps3HEHHBIE C1a003arpsi3HEHHBIE
peKu o0IacTH.

KnroueBbiM  (hakTOpOM  CYIIECTBEHHBIX  M3MECHEHHH —
Tpanchopmanuu JIK — SBISAIOTCS CBaJKH TBEPIBIX MPOMBIIIJICHHBIX
0TX010B. I[loMUroHsl TBEpABIX OBITOBBIX OTXOIIOB HPEACTABISIOT
co0Oi HCTOYHHK TMBUIM, HACHILIEHHOW MHUKpPOOpraHU3MamH,
BO30YAUTEISIMH, rernarura, TyOepKyesa, JTU3EHTEPUH,
pEeCIHpATOPHBIX, aJUIEPTUYECKUX W KOXHBIX 3a0oieBanuil. B
obnacTu HacuuThiBaeTcsl 532 TakMX IMOJIMIOHA OOIIEH IIOIAAbIO
615,5 ra. Bobioe BHUMAaHUE HaI0 YAEIUTh
HECaHKIMOHUPOBAaHHBIM CBAaJIKaM B OKPECTHOCTSAX HACEJIeHHBIX
MYHKTOB, KOTOpbIE JOJDKHBI  OBITh  NACHOPTU3UPOBAHBI U
9K00€30MacHO 00YCTPOCHHI.

Tabnuna 1

OI_IeHKa COCTOAHUA PCUHBIX BOJ qepKaCCKOfI o0actu

Cocrosiaue peunsix | V 3B

HasBanue pexu
BOJI T/ 10X

200- Juenp, 30JI0TOHOIIIKA,
1000 Vmanka

CunbpHO3arpsi3HEHHbIE

Tsacmun, Onbiiadka, ['opHbIit
CpennesarpsisHennbie | 6-200 | Tukwu, [lnonka, Upkiei,
Vapa

Pocs, boposung, I'auioit
Tukwy, 'nmtoit Tanmuisik,
Cnabo3arpsi3HEHHbIC 0-6 Jlebenunka, MpapiHka,
Cymoii, Poccana, ['Hunoit
ToBmau

B npenenax UYepkacckoit obmactu pasmemeno 10412234 T
MPOMBIIUIEHHBIX 0TX0/0B I — IV KiaccoB omacHOCTH, B TOM YHCIIE
678 T omacHeix orxomoB I — III kmaccoB omacHoctu. U3 oOmiero
KOJIMYECTBa 00Pa30BaHHBIX OTXOM0B 99,9 % mpuxoauTcs Ha OTXOJIBI
IV xmacca onacaoctu. ITo ctatncTuyeckuM gaHHbIM B 2014 1. 00beM
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oOpa3oBanus oTXx010B | kitacca omacHoctu coctasmi 97 T1; Il kiracca
onmacHoctu — 206 T; III kmacca omacHoctm — 375 T1; IV Kknacca
omacHoctr — 1040545,8 1. [1].

MurparmoHHasi CHOCOOHOCTH 3arpsi3HSIONINX BEIIECTB B
na"gmadTax JOBONBHO BBICOKA. | €OXMMHYECKHME aHOMAaJIUU
chopMUpOBaHBl B TpeAeNax MPHIOPOKHBIX TEOCHCTEM 3a CUeT
HaKOIUICHHS B TIOYBaX M JIECOTIONOCAX 3arpsA3HSIOMIMX BEIIECTB,
KOHIICHTPAIIUS KOTOPHIX YMEHBIAETCS B  HANPaBICHHU  OT
HUCTOYHUKA BHIOpPOCA M 3aBHCUT OT OporpaMuecKux 0COOEHHOCTEH
penbeda, MOTJIONIAOIIECH CIIOCOOHOCTH TOYB M UX PACTHUTEIBHOCTH
[2].

Cpenu TIaBHBIX aHTPOIOICHHBIX (AKTOPOB, BIHUAIONIMX Ha
akococrostane JIK Yepkacckolr 00IaCTH — CEIbCKOXO3SIIICTBEHHOE
MIPUPOIOTIONH30BAHNE, KOTOPOE BHOCHUT (DOHOBBIE HATPY3KH H
M3MEHCHUS B NPUPOHBIC MPOIECCHI JIAHAMAPTHBIX KOMIIOHCHTOR.
Aepapnoe BIUSHHUE SBISETCS JUIUTEIBHBIM, a €r0 IOCIENCTBUS B
nmaaamadTax HeoOpaTtumbl. Ciofa OTHOCST pacHaiiKy, OpOIIEHUE,
MEPEBbITIAC, BBDKUTaHUE, XUMHUECKYI0 00paboTKy 3eMenb. 75,09 %
3eMeNb O00JaCTH COCTAaBIIIOT arpojaHmaQTHbIe W CeTUTEOHbIC
teppuropun, 60,79 % arponangmadToB SBISIOTCA paclaxaHHBIMU.
PacnaxanHbie yromes W Tpmierammue K HAM cyxomytHeie JIK,
SIBJITIOTCS  OOBEKTAMH WHTCHCUBHOTO  Pa3BUTHS  3PO3HOHHBIX
MPOIIECCOB, TOATOIUICHUS W BTOPUYHOTO 3aCOJICHHS, AKTUBHOTO
pa3BUTUSL OBpaKHO-OamouHoi ceru. [lnmomane 3poaupoBaHHBIX
3eMeJib MMaxoTHOro KiuHa B Uepkacckoil obmactu mocruraer 318,9
TBIC. Ta, YTO SIBISAETCS 3HAYUTENHHOH JaHMIApTHO-IKOCPEIOBON
npobnemoil. BcenencTBue 3po3uM  3HAYMTENBHO — YXYALIMIIMCH
arpodu3WUecKre CBOWCTBA TOYB ® wuX Imiogopogue. CMBIB
IJI0J0poaHOro c¢jos ¢ 1 ra mamuu cocraBimsgter 10,5-11,2 1/ra;
MOTEePHU TyMyca COCTaBISOT 2,7-3,4 MutH. T. B rof. [lo dakTudeckum
MOJAYJIIM CMbIBAa HaWMeHbIIHA ¢ukcupyercs B JIpaboBcko-
Uepkacckoii 30He M COCTaBiseT 2 T/ra B roj, a HauOOJBIIMKA B
KaneBcko-UurupruHckol 04eHb 3poAMpPOBaHOM 30HE — 110 64 T/ra B
rox [2]. MakcumanbHBEICE 00BEMBI CMBIBA IMOYBBI Ha CKIOHOBBIX JIK
o0jacTn HaAOMIOJAIOTCSI B BECeHHE-NETHUH mepruon. (OcoOeHHO
OMMaCHBIM B HACTOAIINEEe BpEMs SIBISETCS CXKWTAHHE CTEPHHU, YTO
HEraTHBHO BJIMsIET Ha MHOTooOpazue ¢utoonoTel JIK, BEI3BIBacT
MOCTETIEHHOE 3apacTaHhe WX MECTOOOUTAHHWN KyCTapHUKaMHU POJIOB
Crataegus, Rosa, Frangula.
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Jlecoskcnnyamayuonnoe  BIWSHHUE SIBISETCA OOHUM W3
JPEBHEWINNX W JUIMTENLHBIX BUIOB aHTPOIIOTCHHOTO BO3IEHCTBUS H
npuoOpeTaeT TIOOaNbHBIE MacmTaObl. Eskeromno B Yepkacckoit
o0JacTy cIIonIHble pyOKH OCYIIECTBISIIOT Ha Iiomniaau 6omee 1000
ra. Bo Bpems »Toro mpouecca OOHaKalOTCA JECHBIE TIOYBHI,
pa3BUBAIOTCA JPO3UMOHHBIE NPOLECCHl, M Ha MJIMTEJIBHBIA HEpUOL
TepseTcsl IO4YBO- M BOAOOXpaHHas pOJib JecoB. Bcenencreue
BBIOOPOYHBIX PYOOK papUTETHBIE (PUTOLEHO3BI TPAHCPOPMHUPYIOTCS
B IIPOU3BOJHBIC (PUTOLIEHO3BI C H3MEHEHHOH CTPYKTYPOH APEBOCTOSL.
Breibopka w3 gpeBoctost  Quercus robur L. mpuBema K
pa3daTaHCUPOBKE BO3PACTHON W IIEHOTHYECKOH CTPYKTYpBI 3THX
JICCHBIX 6I/IOHCHO3OB, YMCHBUICHUIO HX HNPOHU3BOAHUTCILHOCTH,
OCNabNEeHUI0 DKOCPENIOBOM  YCTOWYMBOCTH K  BpPEOUTENSIM U
KJIMMAaTUYECKUM aHOMAIIUSIM.

3HAUYUTETHHBIC U3MEHEHUA JaHAmadToB peruona
HCCIIeIOBaHUsl 00YCIOBIUBACT PEKpeayuontas desimeabHocmy. Jist
o0BekTOB  YUepkacckodr obOmacTu HaONromaeTcss  MPEBBIIICHHE
pEeKpeanoHHbIX Harpy30K B IUISDKHBIX 30HaX B 5-10 pa3 (HopMa Ha
OIHOTO pekpeanta — 15 Mm?). BeieacTBue TAakoro 3HAYHTENBHOTO
MPEBBILICHUS TPOSBIAIOTCS AWIPECCHH B SKOCHCTEMAax B 30HAX
OTIBIXa, a TAKKe MPOSBISIETCS] Mporpeccupymomias Tpanchopmanus
MMOYBCHHO-PACTUTCIILHOIO IIOKpOBa aKBaJIbHbIMH U Ha3€MHO-
akBanbHeiMH  JIK  oOmactu. {1t OOBEKTOB peKpeannoOHHOTO
WCTONB30BaHMUs B PErvoHE, OCOOCHHO B mpenenax KaHeBckoro u
KpemeHuyrckoro  BOJOXpaHWIMIN, XapaKTepHO 3HAYUTEIHHOE
3aCOpCHUC TBEPAbIMHA GI)ITOBLIMI/I OoTXO0aaMu. EOJIBIHYIO
peKpeallioHHyl0 ~ Harpy3ky ucoeiThiBaioT JIK B mpeamenax
HACCJICHHBIX ITYHKTOB. 9t0 PE€YHBIC HOﬁMBI, Ipyabl, JIECOIIOJIOCHI,
Bykckuit 1 TsicmMuHCKHMIT KaHBOHBI, psAn 00BekToB 1130 MecTHOTO
3HAYEHUs, KOTOPBIE M3-3a HEJOCTaTKa CPEICTB OXPAaHSAIOTCS JIMIIb
YaCTUYHO.

Mo OIIEHKE CyMMapHOT0 WHJIEKCa 9KOCPEIOBOM
nenpeccuBHoctd  — lo,, KoTopwiii cocraBmser — 9,035 [3],
Uepkacckas obnacte HaxoguTcs Ha 9 Mecte cpeaw obmnacreit
YkpauHbl. DTO JOBOJHHO 3HAYMTEIHHBIA YPOBEHB HKOCPEIOBOM
JETPECCUBHOCTY  JIaHAWA(THBIX ~ KOMIUIEKCOB.  IIpoBeneHo
30HHPOBAaHUE TEPPUTOPHU MO CIOXKHOCTH T'€O3KOJIOTUYECKOU
CUTyallud, TPH KOTOPOM BBIACICHO IISTH apeanoB OT CIIOKHON
OKOCPENOBOM cHTyanuu K OmarompustHo. Camas —CIIOKHAsS
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9KOCpENOBasi CUTyallds MPUYPOUYCHA K IEHTPAIBHOH, CEBEPHOM
yactasMm UYepkacckoii oOmacté W OOYyCJOBJICHa, B YacTHOCTH,
WHTEHCHBHBIM SPO3WOHHBIM pacwieHeHueM. [Ipeobnamarommmm B
mpenenax oOJacTH SBISIOTCS apeaibl yCIOBHO-OMArOnpUsATHOW H
YXYAIICHHOH 3KOCPEOBOM CUTyalluu, KOTOpas XapaKTepHa Jis
FOTO-BOCTOYHOUM M BOCTOYHOM YacCTH OOJIACTH.

Jns pemennst sxompoOiem UYepkacckoi 00JIacTH aKTyalTbHBIM
SIBIIICTCS. CO3JIaHWE W pealm3alus pPEATbHBIX W JICHCTBEHHBIX
MPOrpaMM 3KOJIOT0-3KOHOMHYECKOTO PA3BUTHUS M OXPaHbBI MPUPOJIBI,
KOTOphIe 0a3upoBaliMCh OBl HAa TIYOOKHX TI'€0dKOJIOTHYECKUX
3HAHUSAX W BBICOKOM YpPOBHE JKOJIOTMYECKOTO CO3HAHUS H
00pa3oBaHUs TPaXKAaH.
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V]IK 504.5 (477.46)

KopHesok H.H.
YepKacckuil rocyapCTBeHHbIN TEXHOI0THYeCKH I
YHUBepCUTET, I. YepKkacchl

MHTETPAJIbHBINA OIX0/ B OLIEHKE
3ATPA3HEHUA TSKE/JIBIMA METAJJIAMM
YPBOCUCTEM

B cmamuve nposeden ananuz ocobennocmeni HAKONNEHU MAMHCENbIX
memannog: Zn, Pb, Cu, Cd & Opesecnot xope u snugpummwiil
MUWMAUHUKAX —HA  NAMU - UCCIedyemMblX  yuacmkax Bocmounozo
UHOYCMpUanbHo2o pationa 2. Yepraccei.

[IpoMbIlIJICHHBIE ~ arJiOMEpaIiid MPH  HBIHEIIHEM YPOBHE
MMpou3BOJACTBA M COCTOAHUU 3HCpI‘eTH‘IeCKOI71 633131 ABJIIFOTCA
OCHOBHOW  MPUYMHOW  YXYALICHHUS  TOYBEHHO-PACTHTEIHLHOIO
KOMILIIEKCA TOPOJICKUX EKOCHUCTEM.

CdopmupoBapmmecs 3a mnociegaue 30 — 40 et
ypOOIKOCUCTEMBI XapaKTEPU3YIOTCS Pa3HOOOpa3ueM 3arps3HSIONINX
BEIIIECTB M CJIOKHBIM OUOTCHHBIM IIHUKJIOM UX MHUTPAIHH.

Cpenu  3arpsi3HUTENiC  TEXHOTEHHOTO  MPOUCXOXKICHUS
TSOKENBIE METaJlJIbI paccMaTpuBaAlOTCA KaK 3JJICMCHTbI, HMCIOIIHC
0c000€e OMOJIOTHYECKOE M SKOJIOTHUECKOE 3HAYCHHUE.

Hay4yHbIMH HCCIIEIOBAaHUSAMH JIOKA3aHO, YTO PE3yJIbTaTOM

WHTEHCHUBHOTO 3arpsi3HCHUS aTMochepbl BbIOpOCaMU
MPOMBINUICHHBIX — OPEANPUATHH W aBTOTPAHCIIOPTa  SABJISETCS
(hopmupoBanue TKETBIMA MeTaJlJIaMU TEXHOTCHHBIX

FeOXMMHYECKUX II0JIEH, YTO OKa3bIBaeT HEraTMBHOE BJIUSHUE Ha
IPYHTBI, OUOTY TOPOJICKUX IKOCUCTEM.

7151 KOMILJIEKCHOM OIIEHKU COCTOSIHUSI TOPOJACKUX 3KOCUCTEM
aKTyaJbHBIMU SIBIISTFOTCSI MOHUTOPUHTOBBIE HCCIICIOBAHUS
MIPOTIECCOB TIOCTYIUICHUS, MEXAHM3MOB HAKOIUICHHSI W MHTPAIIH
TSDKENBIX METAJIOB, KOTOPBIE IO MOCJEIHET0 BPEMEHHU HE SIBIISUIUCH
00BEKTOM CHCTEMHBIX SKOJOTHUECKUX UCCIACAOBAHMUM.

B mnocnegnue necsaTwieTuss B IENSX ONPENENICHUS] CTEIEeHU
3arpsI3HEHUS TSOKETBIMHA METalllIaMH aHTPOIOTEHHO
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TpaHCPOPMHUPOBAHHOMN cpeabl cTano OOIIETIPUHATHIM
WCIIONIb30BaHUE OSMUMUTHBIX MXOB M JIMINAHHUKOB, KOTOPHIC
CIOCOOHBI HAKAIIMBATh METAJUIBI B 3HAYUTEIHHBIX KOHIIEHTPAIHIX.
B oTnuune OT BBICHIMX PACTEHUN MXHU W JIMIIAWHUKUA HE HUMEIOT
OpraHU30BaHHOW KOPHEBOW M COCYAMCTON CHUCTEM, BCE DJIIEMEHTHI
MUTaHWsI, BOAY OHH TIOTJIOMAIOT W3 BO3MyXa W aTMOC(HEpHBIX
OCAJIKOB.

I[To MHeHuro wuccnemoBatenei [1-3] MXu U JIUIIAKHUKT
SIBIISTFOTCS HAWIYYIIUMU OWMOWHIAMKATOPAMH, MOCKOJBKY CIOCOOHBI
HaKaIIMBaTh TSDKENbIE METaUTbl B 3HAYUTEIBHBIX KOJMUYEeCTBax 0e3
BUIUMOr0 Bpena s ceOs. OMHAKO eClii MXH U JIMIIAWHUKH YK
OTCYTCTBYIOT WJIH TPEJCTaBICHHl B OYCHH IIJIOXOM COCTOSHUU
(He3HAUMTENBHBIMHA CJAHAMH) WX WCIONB30BAHUA B KadecTBe
OMOWMHANKATOPOB  KpailHe 3aTpygHUTENhHO. B mpoTuBOBec
MOCIEIHUM KOpa JIEPeBhEB MpEACTaBiIeHAa B  JOCTATOYHBIX
KOJIMYECTBAX M HA 3HAYUTEIBHBIX TEPPUTOPHUAX. AHAINU3 KOPBI
JIepeBbEB, KOTOpass CHocoOHa aKKyMyJIHpPOBATh BBIOPOCHI
MNPOMIPEANPHUATHI U aBTOTPAHCIOPTa NaET BO3MOKHOCTH OIICHHUTH
YPOBEHbB 3arpA3HEHUS 33 ONPEACIEHHBIN EPUO]T BPEMEHH, TOTja KaK
KOHILIEHTPallMu BPEAHBIX BEIIECTB B BO3JyXE U PACTCHUSIX OTPAKAIOT
COCTOsIHHE aTMOCQephl B JaHHBIN Nieproja BpeMeHu. Mcnonp3oBanne
JTAaHHOTO cyOctpara  Kak  OHOMHIUKATOpa  3arps3HEHUs
AHTPOTIOTEHHBIX  JAHAMA(PTOB THKENBIMH  METaNIaMH ~ MMEEeT
0O0JIBIIINE TTEPCTIEKTUBHI.

B memom, cpeam 3HAYMTENHRHOTO KOJM4YecTBa paboT, B
KOTOPBIX MPUBOJISITCS CBEJCHUS O COACPIKAHUHN TSHKENBIX METAJIIOB B
KOp€ U BEreTaTUBHBIX OpraHax pa3HbIX CEIbCKOXO3WCTBEHHBIX,
JIECOXO3SIMCTBEHHBIX PACTCHHM, MAaHHBIE PO HCIIOJE30BAHKE KOPHI
($opopHUTOB KaK HMHIUKATOpPA COCTOSHHUS 3arps3HEHUs] CpPelbl B
1IeJIOM — €AMHUYHBI [4,5].

[Io wHamemy MHEHUIO, B YCIOBUSX BO3PACTAIOIIETO
3arpsI3HEHMS] TOPOJICKOW Cpeapl, OONBIION HWHTEpeC MPEACTaBISICT

CPaBHUTENBHBIN aHAIU3 OCOOCHHOCTEH HAKOIUICHHS KOPOWM
dbopodura (cydcTpar) W JAUIMMAHHUKOM — 3MHOUTOM, TDKEIBIX
METAJIIOB.

T'opon UYepkacchl pacmojio)keH B JIECOCTENHON  30HE
JlHenpoBCcKOW TeppacoBOM paBHUHBL, Ha OTHOCHTEIBHO BBICOKOM
miato mpaBoro Oepera p. Juemp. Penbed — paBHuHHBIA. Bokpyr
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ropoja PacHoNI0OKEHBI: 3eMIIU CEIbCKOX03HCTBEHHOIO Ha3HAUYCHUS,
JIECOTIONIOCHI, (PPYKTOBBIE Callbl, JIECCHOM MacCHB.

OcHOBY SKOHOMHKH T. Yepkacchl COCTaBISAIOT 4 OTpacin
MIPOMBIIIJICHHOCTH: XMMHUYECKasi, MAlIMHOCTPOUTEIbHAS, MUILEBAs,
nérkas. OHepreTudeckas oTpacib MpexacraBieHa wMourHon TOC.
OCHOBHBIMM HMCTOYHMKAMH 3arpsi3HEHHS aTMOC(EPBl SBISIFOTCS
npennpustas xumudeckoi (22 %), smHeprermueckoir (20 %),
numeBod (15 %) NOPOMBINIEHHOCTH WX CYMMAapHBI BKJIAJ
cocTaBisieT 57 % 3arps3HSIONIMX BEIIECTB, B TOM YHCIE U TSHKENBIX
MeTaiioB [6]. 3HaunTeNnbHAs TEXHOTEHHAs HArpy3ka CIocOoOCTBYeT
Pa3pyLICHHIO DKOCUCTEMBI TOpOJa, YTHETCHHIO POCTa U Pa3BUTHSA
pacTeHwmid, pocTy 3a00JI€BaMOCTH U CMEPTHOCTH HACEIICHUSI.

Ha npotsoxkennn 2013 — 2014 roma ObuIM OTOOpaHBI TMPOOBI
KOpbl  BHAa  daupuKaropa  TOHONA  NUPAMHIAIBHOIO |
TOKCHKOTOJIEPAHTHOTO BHIa juiiainuka (Xanthoria parietina) ma
Pa3HBIX IO CTEINEHU AaHTPOIONEHHOM HArpy3KH TEPPUTOPULX
BocTtouHoro mpomsinuieHHOTO y3ma 1. Yepkaccs! (Tabm. 1).

[Ipu aHanmu3e pacTUTENHHOTO MaTepraia UCTIOIB30BalI METO/]
cyxoro o3onenus. CojepkaHue IMOABWKHBIX (OpM COeAMHEHHI
TSOKEIBIX METAUIOB B IIOYBAX M3y4YaJd C IIOMOIIBIO BBITSIKEK
areTatHo-aMMOHHHOTO OydepHoro pactBopa pH 4,8. Koneunoe
onpexaeneHue TM npoBeIcHO METOJ0M aTOMHOM a0COpOITHH.

Taomuua 1
XapaKkTepuCTHKa CPEIHETO MOJICIIBHOTO JIEpeBa TOIOJIS
MUPAMUIAIEHOTO TEPPUTOPHH UCCIICIOBAHUS

BerBu
Bux Bospacrt, | duamerp, | BricoTa, 1,2,3 HepeBbe
JIeT cM M MopsiJKa, | B, IIT./Ta
IIT.
Tomoms 1 o9 46 17 149 740
MTUpaMUIaIbHBIN

Kynemypgumoyenoz Bocmounozo npomviuinennoco y3ia.
Tepputopust HaxX0IUTCA B HaNOOJIee OCBOSHHOM paiioHe TOpOoja, Tie
CKOHLIEHTPUPOBAHBI MPEANPUSITUS MAIIUHOCTPOCHUS, XUMHUYECKOM,
MUIIEBON MPOMBIIIIIEHHOCTH, TPY30BOM MOPT.
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B pasHBIX MO CTeleHW AaHTPOIOTEHHOM Harpy3Kd 30HaX
(caHUTapHO-3aLIUTHBIX, JKWJIOH, pEKpPealMoHHOH, HHTEHCHBHOTO
JBIDKEHHS aBTOTPAHCIIOPTA) ObUTH 3aJI0/KEHbI MOJICJIbHBIC YIACTKH.

B cooTBeTcTBHM C pacrooXeHHEeM MCTOYHHUKOB 3arps3HEHUs
(oObexToB MPOMBIIIIIIEHHOTO KOMIIJIEKCa, TPaHCHIOPTHBIX
MarucTpajieii ¢ MHTEHCHBHBIM [JBIDKEHHEM aBTOTPAHCIIOPTA)
[IPOAHAIM3UPOBAHO IOJIMIIEMEHTAPHOE 3arpsA3HEHHE KOPbI TOIOJS
MUPaMHUIANBHOTO W TOKCHKOTOJEPAHTHOTO BHUJAA JIMIIAHHHUKA
(Xanthoria parietina) cBUHIIOM, IITHKOM, ME/IbIO, KaJIMHEM.

BousiBieHsl  OMOr€OXMMHUYECKHX AaHOMAIMH  COJEP)KaHUs
TSOKENBIX METAJUIOB, U3y4eHa MH()OPMATHBHOCTH HCIIOIL30BAHUS B
Ka4yecTBe OMOMHAMKATOpa KOpbI TOMOJs W JuiiaiHuka (Xanthoria
parietina)

[lomy4yeHHble  maHHBIE COOTHECEHBI €  IIOKa3aTeJIIMHU
coJiep)KaHUsl MHUKPORIIEMEHTOB B 00BeKTax (OHOBOTO ydacTka
necHoro MaccuBa «CocHoBkay (Tabd. 2).

Ha ocnoBe pacuérnbix BenuuuH Kci TSOKENBIX MeETauloB B
KOpe M TauloMe JIMIIailHuKa  Teppuropud, BocTtouHoro
MPOMBIIIJICHHOTO y371a, BBIACIEHO IPYIIy MHKPO3JIEMEHTOB IO HX
OMOMHIVKAIMOHHOW  HMH(GOPMATUBHOCTH K  TEXHOTEHHOMY
3arpsisHeHHIO (Tabd. 3).

buoreoxuMuueckui psif aKKyMYJSILIAHA TSDKENBIX METAIIIOB
KOPOH M TaJJIOMOM JIMIIAaiiHHKa BOCTOYHOTO MPOMBIIUIEHHOTO Y3712
r. Uepkaccel IMEET B!

Zn Cu Pb Cd
Kopa > = T T )
n-10 n-10 n-10 n-10
. Zn CuPb Cd
JIMIIIANnHUK

— —
n-100  n-10° n-10*%

MOXHO JONYCTHTh, 4YTO BBICOKOE COJCpP)KAaHUE TIKEIBIX
METaJUIOB B  KOpE JIEPEeBbEB  OOYCIOBICHO  3HAYMTEIBHOM
COpOIIMOHHON  CIOCOOHOCTBIO  KOPHI M MPOJOJKUTEIHHBIM
(XpOHWYECKHM) OTpaBIICHUEM JIEHAPO(IOPHI TOPOA.
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Tabmuna 2

CpenHue moKasaTelid CoIepKanust THKEIBIX METAIIOB
B KOpe TOIIOJIS IMpaMHUIaIbHOT O, Iuiainuke Xanthoria parietina
B0CTOYHOTO POMBIIIIIIEHHOTO y371a T. YepKacchl

ConepxaHue MUKPOIJIEMEHTOB
OGLEKT MI/KT, CyXOTr0 BEIECTBa
Cu Zn Pb Cd
C |[KC| C |[KC | C]KC]|C]|KC
CannTtapHO-3allIUTHAS 30HA MIPEANPHUITUS MAITHHOCTPOCHUS
Kopa 11,4 | 3,0(1650 (35|72 20(029 |1,45
numaiHuk | 7,6 3,7 11803 |15]|157 |34]09 2,1
CanuTapHO-3aIIMTHAS 30HA NPEATPHUATHS XUMHYECKOH OTpaciu
Kopa 148 |39 |1360 (29|78 221025 | 125
mumaiiauk | 8,3 411179 151155 | 34094 |22
Paiion xunoi 3acTporku
Kopa 8,5 221342 12860 1,710,2 1,0
mumaiiauk | 7,1 351701 |1,4|100 |22]|0,7 1,6
PexpeanmonHas 30Ha HaOepexxHas
Kopa 80 | 21 | 1218 |26| 52 |15| 0,2 | 1,0
jqumaauk | 6,7 | 3,3 158 |1,3| 95 |21| 0,7 1,6
30Ha HHTEHCUBHOTO JIBM)KEHUS aBTOTPAHCIIOPTA
(permoHanbHas aBTOMarucTpab)
Kopa 146 |38 |[171,2 (36|79 2,2|0,27 |1,35
jqumaiiuk | 8,5 | 4,2 | 26,6 221164 35|12 2,8
®DOHOBBIN y4acTOK paiioH «COCHOBKa

Kopa 38 |10 |475 10135 1,0]0,2 1,0
smmanauk | 2,03 | 1,0 | 12,2 10| 4,6 101043 | 1,0
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Tab6muna 3

KJ'IaCCI/I(bI/IKaHI/Iﬂ 6I/IOI/IHI[I/IKaT0p0B TEXHOI'CHHOI'O BJIUAHUA Ha
TOPOJCKHUE IKOCUCTEMBI (TI0 KOPE TOIOJIS MHPaMUAATEHOTO,
TajyioMa Jumainnka (Xanthoria parietina)

HNudopmaTuBHOCTH K XuMuueckue Kei
OMOWHAMKAIIH SJIEMEHTBI
WHmukatopsl - bonee 9
YMepeHHbIC HHIUKATOPHI Cu, Zn, Pb Or3 1m0 8
Cnabo nHpOpMaTHBHEIE cd Metiee 2
WHIMKATOPbI

OO1muM BEIBOJIOM CIIEAYET CYUTAThH TO, YTO MPHU OTCYTCTBHUU B
JIOCTaTOYHOM KOJIMYECTBE MPEIACTABUTEICH JUXEHO(IIOPHI KOpa
(hopopUTOB BHINOIHSIONIAS (QUIBTPYIOIIYIO, MbLICYIaBIUBAIOIIYIO,
ra30IMoTIOTUTENEHYI0 (YHKIIMIO MOXKET OBITh HCIIONIB30BaHA Kak
AJIEMEHT JCHIPOWHIMKALIMK 3arpS3HCHUS TOPOJCKUX 3KOCHUCTEM
TSHKENBIMU METAJIIAMMU.
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YK 502/504
Kodanosa E. B., Kopanos A. E.

HanuoHa/bHbIA TEXHUYECKUI YHUBEPCUTET YKPauHbI
"KueBCKHil OJIMTEXHUYE€CKHUIT HHCTUTYT"

MEPBI 110 PECYPCOCBEPEXXEHHIO B COEPE
HCI1I0/Ib30OBAHUA MOTOPHOI'O TOIIVINBA

Obs3amenvHbiM  YCI08UEM — DAYUOHATLHO20 — UCHOIb30BAHUS
NPUPOOHBIX Pecypcos SBAemcs 6HeOpeHue 8 A8MOmpaHCnopmHbli
cekmop 3¢hpexmusHvix Mep no suHepeocoepedicenuro. B cesasu ¢ smum
cmamvs  noceaujeHa pazpabomke Memood IKCHPecc-KOHMpOJis
pacxoda bensuna c NOMOUbIO NONUMEPMULECKO20
OeHCUMEeMPUYECKO20 uccnedo8anus MPEXKOMHOHEHMHbIX
MOOENbHBIX CUCTHEM.

ABrotpaHcniopTHblii komiuiekc (ATK) sBnsercs MouiHbM
HUCTOYHUKOM 3arpsi3HEHMs OKpY)Kalolled cpenbl U, 0COOEHHO,
atMocdepHoro Bo3nyxa. Bpemnoe BimusiHme ATK oOycrnoBieHo
TJIABHBIM 00pa30M HEMOJHBIM CTOPaHHEM MOTOPHOI'O TOILIMBA —
OeH3MHa, IM3eIbHOro TommBa u ap. [Ipudem o0beM U XUMHYECKHUI
COCTaB  BBIOPOCOB  BpEOHBIX  BEIIECTB  aBTOTPAHCIOPTHBIMU
CpeACTBaMH 3aBHCAT KaK OT WX KOHCTPYKIIMU M MapKH, TaKk U OT
BUJIA U KQUECTBA TOILIMBA, TEXHOJIOTUH €r0 IPOHU3BOJICTBA, CIIOCOOOB
MOJja4M TOIUIMBHO-BO3IYIIHOH CMECH U PEXKUMa €€ CXKHUTaHWs B
JBUraTeNe, TEXHUYECKOrO COCTOSIHHSI —JIBUTATElNsl, IOTOJHBIX
YCJIOBHH, peXKrMa JIBUOKEHHUS] aBTOMOOWIIS, COCTOSTHUS aBTOJIOPOT U JIp.

[IpobnemaM pamUOHATBHOIO  HCIIONB30BAHUS  TOIUIMBHO-
SHEPTEeTHUECKNX PECYPCOB W MPENOTBPANCHUsT HMX TIOTEPh MpH
OKCIUTyaTallid, TIePeBO3KE W XPaHEHUH IIOCBSIICHBI MHOTHE
HCCIIEIOBaHUs, CPEeId KOTOPBIX clienyeT OoTMeTuTh padotel C. B.
boituenko u U. B. I'puropenko [2, 3], M. II. Kosanko, A. M.
Kopanko n A. K. lllumnosckoro [8, 12], A. B. Jlasmmesra [11], I'. JL.
Psabuesa [15] m ap. [1, 9]. He ocratotcs B cTOpoHE H
aBTOMOOMJIbHEIE KOMITaHUH, npenaras pa3Iu4HbIe
TEXHOJIOTHUECKHUE PELICHHUS C LEJIbI0 SKOHOMUU MOTOPHOTO TOILIUBA
W yMCHBIICHHS BBIOpPOCOB "mapHWKOBEIX Ta3oB" [20]. Ocoboe
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BHUMaHUE yaensercs wucnonb3oBaHuio B ATK anpTepHaTUBHBIX
HUCTOYHWUKOB  DJHEPrHM,  YCTAHOBICHHIO  Ha  ABTOMOOMIISX
CHETMATFHBIX YCTPOUCTB U ap. [7].

Takum 00pazoM, IeNpI0 CTaThbU SBIIETCS pa3paboTka u
aHaJM3 Mep MO pecypcocOepekeHUI0 B aBTOTPAHCIIOPTHON OTpaciu
myTeM oOOecledeHus: ydeTa M 3KCIPECC-KOHTPOJIL — pacxoja
YII€BOAOPOIHBIX TOIIMBHO-PHEPTETUYECKUX PECYPCOB.

CormacHo OLEHKaM CIEHHAJNCTOB, NOTepH HePTH W
HE(PTEIPOAYKTOB C MOMEHTa HUX JA0OBIYM OO0 HCIONb30BAHUA
coCTaBAOT  mpuOmmsuredbHo  3-5%. Ilpuuem  OCHOBHBIM
HUCTOYHUKOM MOTEPh KUAKHX YriaeBoJopoaoB (1o 80 % ot obmux
MOTEPB) SIBISICTCS UX UCMAPEHUE MPH DKCILTyaTallH, MEPEeBO3KE H
xpaHeHud. Mcnapenne He(hTEePOaYKTOB BbI3BIBAET KOJINYECTBECHHBIE
u Ka4eCTBCHHBIC noTepu TOIUIMB, yXyIIIeHHe ux
OKCIUIyaTallUOHHBIX  XapaKTEPUCTUK, IIOCKOJIBKY TEPSIOTCI B
OCHOBHOM  Haubonee  LeHHble  (pakuud  OCH3WHOB  —
HU3KOMOJIEKYJISIPHBIE YTTIEBOJOPOABI

C OCJIbK0 YMCHBUICHUA IIOTEPHL TOIUIMBHO-OD3HCPICTUUCCKUX
PECYpCOB TMPH IKCILTyaTallH, TIEPEeBO3KE W XPAHEHWUH MPUMEHSIOT
pa3HOOOpa3Hble TEXHUYECKHE CPEICTBA M YHPaBICHYECKUE
pelieHns, a TakkKe BBOIIT B TOIUIMBO CHEHMANbHBIC BEILECTBA-
MPUCAJIKH, KOTOPBIE U3MEHSIOT ero (PU3HKO-XMMHUYECKHE CBOMCTBA.
IIpy >TOM aKTyanbHBIM OCTaeTCsI BHEAPEHHE CHCTEMbl ydeTa H
obecnieyeHne KOHTpONsl pacxona TorumBa. Hamu B pabore [10]
MPEUIOKEH JKCIPECC-METOJI KOHTPOJS Pacxojia aBTOMOOMIBHOTO
OcH3MHAa Ha OCHOBE YCTAaHOBJIGHHOW Ha MOJENBbHBIX CHUCTEMax
KOppeISIIMM MEXIy COCTaBOM O€H3MHAa W €ro IUIOTHOCTBHIO
(meHCHMeTpUYECKUiT SKCIPECC-KOHTPOJB).

Hust aroro HAMH  TIPOBEJCHO  MOJUTEPMHYECCKOE

ACHCUMECTPUYCCKOC HUCCIICO0BAHUC ABYX MOACIBbHBIX
TPEXKOMIIOHCHTHBIX CUCTEM! T'C€KCaH—IIUKJIOI'CKC aH—0eH3011 nu
T€KCaH—IIUKJIOT€KCaH—TOJIYOJI. BBI60p MOJCIBbHBIX CHCTEM

00yCIIOBIIEH T€M, YTO B COCTaBE KaXIOW M3 HUX €CTh 10 OJHOMY
MPEACTABUTENI0 OCHOBHBIX TOMOJIOTHYECKUX DPSIIOB YIJIEBOJIOPOIOB
— mapaduHOB (TekcaH), HaQTEHOB (IIMKJIOTEKCaH) U apOMaTHIECKUX
yriieBogoponoB (6en3onm wim  TOmyon). Kpome Toro, coctaB
MOJIEIBbHBIX CUCTEM oTBeYAal YCPEIHCHHOMY COCTaBy
aBToMoOmIbHOTO OcH3mHA [16]. TlomydeHHBIE anmpPOKCHMAIMOHHBIC
YpaBHEHHUS COAEPKAT TPHU MapaMeTpa — X1 U Xp, KOTOPbIE OTBEYAIOT
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COCTaBy OIpEIEIICHHONH TPEXKOMIIOHEHTHOH CHCTEMBbI, a TaKke
Temmneparypy T.

Juia momydeHus] TeMIIepaTypHBIX 3aBUCHUMOCTEH ''CBOMCTBO
MOJIETTFHOW CHCTEMBI (B JAHHOM Cllydae IUIOTHOCTh) — €€ COoCTaB'
KO3 QHUIMEHTHl aNpPOKCUMALMOHHBIX YpaBHEHWH OMOJHHUTENHHO
anmnpoKCUMHUPOBAJIM  METOAOM  HAaWMEHBIIMX  KBaApaTtoB IO
TeMIieparype. Takum obpazom, OBLITH TTOJTyYEHBI
anpOKCHMAIIMOHHBIE ~ yYpaBHEHWUS,  CBA3BIBAIOIIME  IJIOTHOCTD
MOJICJILHOW CHCTEMBI C €€ COCTABOM H TEMIIEPaTYpPOil.

Takum oOpazoM, Troprode-cMazounbie Matepuansl (I'CM)
SIBIISTIOTCSL CIIO)KHBIMH KOMITO3MIIMOHHBIMU TIPOJYKTAMH, B COCTaB
KOTOPBIX BXOAAT MHOTHE cocTapisrome. Hawnbosnee BakHOM
XapaKTePUCTUKOW BCEX BUIOB TOIUIMB SIBJSICTCS MX CHOCOOHOCTH
o0ecreynBaTh IOJHOTY CrOpaHHsA C BbIIEIEHHEM HauOOJIbLIETO
KonndecTBa Temta. [10CKOMbKY MMEHHO KadeCTBO MCIOIBb3YEMbIX
I'CM Bo MHOroM ompenensieT XapaKTepUCTHKH  paboOThI
000pYyAOBaHMS, U3YyUCHHE UX COCTaBa, (PU3MKO-XMMUYECKHUX CBOICTB
W TOKCUYHOCTH SIBJISIETCSI HEOOXOAUMBIM YCIOBHEM PalMOHATBHOTO
HCIOJIb30BaHus HedTenpoaykToB. Ocoboe BHUMAaHUE, MO HalleMy
MHEHHIO, cJielyeT oOpamarbh Ha pa3pabdOTKy METOIOB KOHTPOJIS
pacxoja W YMEHBLIEHHS HCIApIEMOCTH HE(PTEHNPOAYKTOB NPHU HX
MPUMEHEHUH U XPaHEHHH.

Hus  obecneuenuss ycroitumBoro pasButuss ATK wu
pecypcocOepekeHlsT B 3TOM OTpaciii HEOOXOOMMBI ClIeHUabHbIE
pellieHus, Kak Ha PErHOHAIBHOM, TaK M IJ100aJbHOM YpPOBHSX,
HaTpaBJICHHbIE Ha YKOHOMHIO MOTOPHOTO TOTUTHBA, YYET U KOHTPOJIb
ero pacxofa. JTOH LEIH MOXHO JIOCTHYb Pa3HBIMH cllocoOamu; B
JAHHOM  HUCCIIEIOBAHWU  peub HJET O  MOJUTEPMHUYECCKOM
JCHCUMETPHUECKOM W3yYeHHUN CHCTEM, TIO3BOJISTFOIIIUX
MOJIEJINPOBATh COCTaB ABTOMOOMILHOTO OEH3MHA.
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VK 504.06:51-74

JlanTénok C.A., ®aautap A.B.

BeJiopyccKkuii HalOHA/IbHBIA TEXHNYECKUI YHUBEPCUTET
BUJIBHIOCCKUIA TEXHUYECKUI YHUBepCcUTET UM. e JuMUHaAca

KOMILJIEKCHBIH MOAX0/] K AHAJIU3Y
JUHAMUKH MTPOLIECCOB B ATMOC®EPHOM
BO3JYXE

Onucan aneopumm NpUMeHeHUss KOMWAEKCAd MAamemMamudeckux
Memo008 Npu aHAIu3e NPoyeccos, NPOMeKAIouUx 6 ammochepHom
6030yxe.  IlpeOcmagnenvt  oyemku U  HPOSHO3bL  OUHAMUKU
CpeoHe200060U memMnepamypvl 8 2100aibHOM Macuimabe U Ha
meppumopuu Pecnybauxu benapyco.

B xonme XX u Hagane XXI| cromerus ocodyro akTyambHOCTh
mpuoOpena mpobiremMa TII00ambHOTO TOTeIUIeHus. B mporecce
oOCyXIleHHsT ~ JaHHOH  mpoOjeMbl  CPOPMUPOBAIUCH  JBE
MPOTUBOINOJIOKHBIE TI0 CYTH TOYKHM 3PEHHUS, KOHQIIMKT KOTOPBIX
OTIpeneIisieTCs OLEHKOW 3HAYMMOCTH AHTPOIIOTEHHBIX (PAKTOPOB B
(OpMHUPOBaHUM YCIIOBUH, ONpPEeNsIONNX IUHAMHUKY TI00aIbHBIX
W3MEHEeHWH  Temreparypbel — atmocdepsl  3emnu.  Hambonee
pacpocTpaHeHHass B HACTOSIIMA  MOMEHT TOYKa  3PEHUs
OCHOBBIBACTCSl Ha TUIOTE3€¢ 3aBUCHMOCTH ITOBBIIICHUS TNI0OATBHON
TeMIeparypsl B MaKCUMalbHOM CTENEHH OT aHTPOINOTCHHBIX
(akTOpOB, a HMEHHO, OT YPOBHS BBIOPOCOB B arMmocdepy
MApHUKOBBIX Tra30B (ABYOKHCH Yrllepoja, MeTaHa H  [Ip.).
ANbTEepHATHBHAsT TOYKAa 3pEHHMs Ha MpodlieMy TII00aIbHOTO
MOTETUICHUST ~ 3aKJF0YaeTcss B OTPUIIAHWUU  ONPEJIENISIONIETo
BO3ICUCTBHA AaHTPONOreHHBIX (AaKTOPOB Ha POCT III0OAIBHOM
temneparypel. [Ipennonaraercs, 4YTo onpeaessiomas poyib B
npolecce BO3HMKHOBEHHS TMAPHUKOBOTO d(derTa MpUHAIICKUAT
€CTECTBEHHBIM (pakTopaM (BYJIKaHMYECKOM JEeSTEIbHOCTH, SMHCCHH
MeTaHa JOHHBIX OKEaHMYECKHUX OTJIOKEHUI 1 BEUHOU MEP3TIOTHI U T.I1.).

Lenplo NaHHOTO WCCIENOBAaHMS SBHJIACH OIEHKA BIMSHUS
AHTPOIIOTEHHOTO BHIOpOCca B aTMOc(epy IBYOKHCH YIJIepojAa Kak
OCHOBHOTO (paKTopa, 0OYCIOBIMBAIOIIETO NapPHUKOBBIN 3P eKT, Ha
JUHAMHUKY TJ00aJbHOI TeMIepaTypbl U IMHAMUKY TeMIIepaTypsl Ha
Tepputopuu Pecry6amku benapycs.
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Jnst moCTWKeHWs] TOCTaBJIEHHOW LENM PellajvCh CICAYIOLINe
3a7a4u:

1. KoppemsLHMOHHBIM aHamu3 CBSI3U MEXAY H3MEHEHHUSIMU
ypoBaeii amuccun CO, B atMocdepy U KOJIeOaHUSIMH TEMITEPATYPhI
aTMOC(EepHOTo BO3[yXa B IJIAHETAPHOM MaclITade ¥ Ha TePPUTOPHU
Pecrry6nmkm benapycs.

2. Juddepenuuanpaas omneHka auHamukud smuccun CO; B
aTMocdepy U KoiebaHWi TemIepaTypbl aTMOC(HEpHOro BO3AyXa B
IUTaHEeTapHOM Maciutabe u Ha Tepputopuu PecnyOnuku bemapychb
(oIIeHKa CTATHCTHYECKON TOKOHTPOILHOCTH).

3. UnrerpanbHas omeHka auHamuku dSmuccuu CO, B
aTMocdepy U KoneOaHW| TeMIlepaTypbl aTMOC(EpHOTO BO3IyXa B
IUIaHeTapHOM Maciutabe u Ha Teppuropuu PecryOmmku bemapychb
(olleHKa TEHICHIINK HAa OCHOBE CEKBEHITHAIBHOTO ITOIX0/1a).

4. [IporHo3upoBaHre JUHAMHUKH TeMIepaTypbl aTMOc(epHOro
BO3/yXa B IUIAHETAPHOM MaciiTabe W Ha Teppuropuu PecryOnuku
Bemapycr ¢  ucmonp30BaHHWEM  CPEIHETOZOBOTO  ITOKA3aTes
MPUPOCTA, CPEeTHEH TEeOMETPUIECKON MPUPOCTa U THIEPOOINISCKUX
GyHKIHH.

OOBEKTOM WCCIENOBaHWS SIBWJIACH JWHAMUKA HM3MEHEHUS
IN00aJbPHOW TEeMIepaTypbl W CPEIHETO/IOBOM  TeMIiepaTypsl Ha
Tepputopud  PecniyOnuku  Benmapych B CBA3M ¢ IMHAMHKOH
AHTPOTIOTEHHOW 3MHCCHH JIByOKHCH yTieposaa B arMochepy 3emmu. B
XOJI€ VICCIIEIOBAaHMSI UCTIONh30Baslach MH(OPMAITUs U3 MCTOYHUKOB [1-
5]. B maHHOM HCCIIeIOBaHUH OLICHUBAINCH YPOBHH KOPPEJSILUH IO
[Mupcony, Keuganny u Coupmany|[6].

OnHUM W3 MOAXOAOB K aHAJIW3y BIMSHHUS aHTPOIOTCHHOU
SMHCCUM B aTMmocdepy JBYOKHCH YIiepoja Ha JUHAMHUKY
TEMIIEpaTypHBIX HM3MCHEHWH B JIAaHHOM WCCIIEIOBAHWU SIBUIIACH
MeToauka  Aup(epeHIHanbHOr0  OLEHUBAHUS — JTUHAMHUYECKUX
mporeccoB. B 1aHHOM ciydae HCHOJB30BAICS METOJ OLECHKH
CTaTUCTUYECKOU ITOAKOHTPOIILHOCTH TIPOITECCOoB [6].

C 1nenbio BBIABIEHHS TEHACHLHUN pPAa3BUTUSI TPOLECCOB B
JAHHOM HMCCIIEIOBAHUU MPHUMEHSIICS CEKBEHLUMAIBHBIN MMOIX0M, U, B
YaCTHOCTH, OJTHOCTOPOHHHUH CEKBEHIIMATLHBIN KpUTEpHii [6].

C wucrnonp3oBaHMEM WMEIOIIMXCS JaHHBIX  (IMHAMHKA
aHoManuii rnoOampHOM Temmepatrypsl 3a 105 et W nWHaMHKa
cpeaHeromoBoi TemrnepaTypsl B PecnyOnuke benapyce 3a 121 rox)
OCYIIECTBISUIOCH IPOTHO3UPOBAHNE COOTBETCTBYIOIIMX MPOIIECCOB C
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WCIIONIb30BAaHUEM pacdeTa CpPEIHETrOJOBOTO IPHUPOCTa, pacyeTa
MPUPOCTa IO CPEAHEH T'E€OMETPHYCCKOW BEIUYHMHE W pacueTa
MpHpoOCTa c MIpUMEHEHNEM AHATUTHIECKUX CBOIICTB
runepoonmaeckux QyHKIwi [7].

Pe3syabTaTel U o6cyxnenne 1. KoppensMOHHBIA aHanu3 CBS3H
MeXJy u3MeHeHusiMH ypoBHed smuccuu CO, B armocdepy u
KOJIeOaHUSIMH TeMITepaTypbl aTMOC(HEPHOTO BO3AyXa B INIAHETAPHOM
Macmrtabe W Ha Teppuropuu PecnyOnuku bBemapych mo3Boswin
MOJIyYUTh CIEAYIOUINE Pe3yIbTaThI.

— B Teuenne neproaa ¢ 1990 mo 2004 rr. muHaMUKa aHTPOIIOTEHHOMN
smuccud CO, B rmiobanmpHOM MacimrTabe ¢ JOCTATOYHO BBICOKOM
BEPOSATHOCTBIO  MOIJIA  OKa3blBaTh BJIMSHHEC Ha  JUHAMHKY
TII00aTBHBIX TEMIIEPATyPHBIX aHOMAITHH;

— B Teuenue nepuoga ¢ 1900 nmo 2004 rr. tuHaMUKa aHTPOMOT€HHON
smuccun CO; B m00aTbHOM MaciiTade ¢ BBICOKOW BEPOSTHOCTHIO
MOTJla  OKa3blBaTh  BIMSHHUE HAa  JIMHAMUKY  TJI0OAJbHBIX
TEMIEPaTypHBIX AHOMAIHH;

— B Teuenue nepuoaa ¢ 1990 mo 2001 rr. tuHAMUKa aHTPOIIOTCHHOMN
smuccun CO; B rio0ajgbHOM MaciTade MPaKTHYECKH HE OKa3bIBaja
BIUSHUS HAa JUHAMHKY CpPEIHETOJ0BOH  TeMIeparypbl Ha
teppuropuu Pb;

— B Teuenue nepuoaa ¢ 1881 mo 2001 rr. muHaMUKa aHTPOIIOTCHHOMN
smuccun  CO, B rmobanpHOM MacmTabe Morjga OKa3bIBaTh
OTIpe/IeTICHHOE BIVSIHHSA Ha IMHAMUKY CPEIHET0JIOBON TeMIIepaTyphl
Ha teppuropui Pb;

— B teuenue nepuoaa ¢ 1900 mo 2001 rr. KOppesIMOHHYIO CBS3b
JUHAMHKHN TJIO0QIBHBIX TEMIIEPATYPHBIX AHOMAaIMi W JUHAMUKH
CpemHEroI0BOl TemrepaTypsl B Pecmybnmuke bemapych MOKHO
OILICHHBATh KaK «Caa0yi0», WK HE3HAUUTEIbHYIO.

Hcxons u3 BBIIEH3II0KEHHOT0, MOXKHO 3aKITFOYUTh, YTO CBSI3b
MEXJy YpPOBHEM aHTPONOICHHON SMHUCCHH YIJIEKHCIOTO Ta3a B
atMocepy M aHOMAJIMSIMH TIJI0OOAIBHOH TeMIEpPaTyphl SBISETCS
JIOCTATOYHO TECHOM, 4TO, TEM HE MEHEee, He TI03BOJISET YTBEPK/IATh,
YTO aHTPOTIOTCHHASI YMUCCHS OKa3bIBACT ONPEICISIoNIee BIMSIHUE HA
pocT Tr00aNbHON TeMIepaTyphl, TaK Kak B JaHHOW MOJCIH HE
MIPECTABISIETCS. BO3MOXKHBIM ~ Y4€CTh €CTECTBEHHBIE (DaKTOPHI
BmusHus:  amuccuto  CO, B pe3yabTare  BYJIKaHHMYECKOW
NESATCILHOCTH, JICBHAIlMM OCH BpAlllCHUS 3eMJId, JUHAMHKY
aktuBHOCcTH CoNHIA W Apyrue (akTophl, HUKIUYHOCTH KOTOPBIX
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UMeeT BpEMEHHBIE IapaMeTphl, Ha HECKOJIBKO  IOPSIKOB
MPEBOCXOIAIINE [IEPHUOJ METEOPOIOTHIECKUX HAOMIOICHHUH.

CreneHp BIUSHUS YPOBHSA aHTPOIIOTCHHOM SMHUCCUH JBYOKHCH
yriepoja Ha AMHAMHMKY CPEIHErol0BOM TeMIEpaTypbl BO3AyXa Ha
tepputopun  PecnyOnuku bBenapyck 3HauMTeNnsHO HIDKE, UYeM
CTETIeHb BIMSHUS HA TUHAMHKY TJI00AbHON TeMreparypsl. JJaHHbIH
(akT MOATBEPKIACTCA TEM, YTO KOPPEIALUOHHYIO CBSI3b TUHAMUKU
rMo0ANBHBIX ~ TEMIIepPaTyPHBIX aHOMalMii W JAMHAMHKH
cpeaHeromoBoil Temmepatypsl B PecnyOmuke benmapyck MoxxHO
OLIEHMBATH KaK «CJIa0yI0», UM HE3HAUYUTEIbHYIO.

2. Nuddepennmansuas oueHka auHamuku smuccuu CO; B
aTMocdepy U KoiebaHWi TemIepaTypbl aTMOC(HEpHOro BO3AyXa B
IUIaHeTapHOM Maciutabe u Ha Teppuropuu PecryOmmku bemapychb
(OLEHKAa CTaTUCTUYECKOM HMOIKOHTPOJIBHOCTH) IO3BOJMJIA CIHENaTh
CIICAYIOIINE 3aKIIIOYCHUSI.

— OLIEHKA CTaTUCTUYECKOU IOJKOHTPOJIBHOCTH JUHAMUKHA aHOMAJIUN
rinobanpHONW Temmeparypbl 3a mepuox ¢ 1900 mo 2004 rr.
CBUIETENBCTBYET O  HAIMYMU  NPUBHECEHHBIX  (PAKTOPOB,
HapYIIAIOIIUX CTATUCTUYECKYIO MOJJKOHTPOILHOCTH MPOIlecca;

— OLEHKAa CTaTUCTHYECKOH  MOAKOHTPOJBHOCTH  JHHAMHUKHU
cpeaHeronoBoii Temneparypsl B PecriyOnuke bemapycs 3a nepuon ¢
1881 mo 2001 rr. cBHAETENLCTBYET 00 OTCYTCTBHM NMPHUBHECECHHBIX
(akTOpOB, HapyIIAIOMUX CTATHCTHYECKYI0 IOAKOHTPOJIBHOCTD
npoiecca;

— OIIEHKa  CTaTUCTHYECKOH  TOAKOHTPOIBHOCTH  JHHAMHUKHU
anTponiorenHoit smmccuu CO, 3a mepuox ¢ 1990 mo 2010 rr.
CBUJIETENLCTBYET O  HAJIMYMM  IPUBHECEHHBIX  (PaKTODOB,
HapYIIAIOIINUX CTATUCTUYECKYIO MOJIKOHTPOJILHOCTH MPOIIecca;

— OIEHKa  CTaTUCTHYECKOH  TOAKOHTPOJIBHOCTH  JHHAMHUKHU
antponiorenHoi smuccun CO; 3a mepmox ¢ 1751 mo 2010 rr.
(pPEeKOHCTPYKIMS) CBUACTEILCTBYET O HAIMYAM TNPUBHECEHHBIX
(akTOpOB, HApPYIIAOIIUX CTATHCTHYECKYIO IOAKOHTPOJIBHOCTD
mpoiecca;

Ilepuonsl aHomanuii (IJMHHBIX W OYEHb JUIMHHBIX CEpUN)
JUHAMHKH aHTponoreHHoi smuccuu CO, B atmochepy (1991-1997,
1999-2008 (2000-2008)) (parMeHTapHO COBIATAIOT C IEPUOJAMU
aHOMaJIMi TUHAMHKHU Ti100abHO# Temmepatypsl (1993-1995, 2001-
2003), 9YTO CBUICTENLCTBYET OO0 OMNPEICICHHOW 3aBUCHMOCTH
17100 IbHON TeMIIepaTypsl OT AHTPOIIOTCHHOM 3MUCCHU JIBYOKHCH
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yriaepona B arMocdepy Ha NPOTSDKCHUU TOCICIHUX JICCATUIICTUH,
YTO HE MO3BOJIICT CJCNIATh 3aKJIFOUEHUE O PEIIAIONIEM BIMSHUUA Ha
OCHOBaHHH HEMIOIIecs nHPOPMAITHH.

3. HWarerpanpHas omeHka auHamuku oSmuccun CO, B
atMoc(epy M KoJieOaHHW TeMIepaTypbl aTMOC(HEPHOTO BO3ayXa B
IUIaHeTapHOM Maciutabe u Ha Teppuropuu PecryOmmku bemapychb
(omleHKa TEHICHIIMH HAa OCHOBE CEKBCHIIMAJIHHOTO ITOAXOMA)
MO3BOJIMJIA MTOJTYYUTh CICAYIONINE PE3yIbTaThI.

[IpoBepka rumore3 0 BO3MOXKHOCTH TOBBIIIEHUS TJI00aIbHON
temneparypel Ha 1.5 °C m 0.5 °C mokasana, 4To BEpOSTHOCTh
MOBBIILIEHUS Tio0ansHONH Temneparypsl Ha 1.5 °C mmwke 0.05 Ha
OCHOBaHMM aHaJM3a 1o BceM mepuoiaMm Habmoaenus (1900-2004
rr., 1960-2004 rr., 1990-2004 rr.). BeposATHOCTH MOBBIIICHHUS
CPEeIHETOI0OBOM  TeMmepaTypsl Ha TeppuTropuu  Pecmybmuku
Benapycr Ha 1.5 °C Hmxe 0.05 Ha OCHOBaHMM aHaM3a MEPUOJIOB
1881-2001 rr. u 1960-2001 rr. [To nanueiM 3a iepuox 1990-2001 rr.
JOCTOBEPHOW TEHICHIIMHA TUHAMHUKH CPEIHETOMOBOW TEMIIEPATypHI
HE BBISIBJICHO.

BeposTHOCT MOBBIIIICHHS 11100a1bHOM Temneparypsl Ha 0.5 °C
Hwke 0.05 Ha ocHOBaHMM aHanmM3a 1Mo repuoxy HabmromeHus 1900-
2004 rr. [Ipu ananuze maHHbIX B nepuoasl 1960-2004 rr. u 1990-
2004 rr. JOCTOBEpPHBIX TCHICHIMM JMHAMUKH TJI00QJIbHOM
TEMIEepaTypsl  HE  BBIABIEHO.  BeposSTHOCTh  IMOBBIIICHHS
CPEeIHETOI0OBOM  TeMmepaTypsl Ha Teppuropuu  Pecmybnmuku
Benapyck Ha 0.5 °C Hmxe 0.05 BbIsBICHa HAa OCHOBAaHMM aHAJIM3a
nepuona 1881-2001 rr. Ilo mamueM 3a mepuoasl 1960-2001 rr. u
1990-2001 rr. MOCTOBEPHBIX TEHACHIUN TUHAMHUKH CPEIHETOI0OBOM
TEMIIEPATYPhl HE BBISBIICHO.

4. IIporHo3upoBaHue JUHAMUKH TeMIIEPaTypbl aTMOC(HEPHOTO
BO3/lyXa B IUTAHETAPHOM MacliTabe W Ha TeppuTopun PecrmyOmuku
Benmapych oCyIIeCTBISUIOCh C HCIOIB30BAHUEM CPEIHETOIOBOTO
MmoKasareyisi MPHUPOCTa, CPEIHEH TIeOMETPUYECKOW IMpUpOCTa U
TrUNEepOOTMUECKUX GbyHKUM. Hawubonee aJIeKBaTHBIMHU
MIPENICTABIISIFOTCS PE3YJIbTaThl MMPOTHO3UPOBAHUS C UCIOJIb30BaHHEM
AHAJIMTUYECKUX CBOMCTB TUNEpOOIUIeCKUX (PYHKIIUH.

Ha ocHoBamMmM maHHOTO TOOXOJa C  HCIOJNB30BAaHUEM
JOCTYITHOM MPENbICTOPUH MOKHO 3aKJIFOUUTh, YTO IPHUPOCT
I00anbHON TeMIeparypbl IOCTHTHeT Hachimienus (= 2 °C mpu
sHaueHun Ha 2004 rog =~ 1 °C) mnpubnusurensHo Kk 2025 roay, a
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CpeaHerofoBas TeMiepaTypa Ha Tepputopun Pecryonuku benapych
k 2100 roxy He npeBbIcUT 3HaYeHus1 ~7.9 °C npu 3Hauennu Ha 2001
rox =7.9 °C.

3HayuTeNbHOE  pa3Iuyue OUHAMUKHA  TEMIIEpaTypsl B
rnobansHOM MacmTabe u Ha Tepputopun Pecmybnuku benmapychb
corjacyerci € TeM, 4YTO KOpPPESIMOHHAS CBS3b JIUHAMUKU
rO0AIBHBIX ~ TEMIIEpPAaTyPHBIX aHOMaJINi U JWHAMHKU
cpeaHerofoBoii Temneparypsl B Pecriyonuke benapych oneneHa kak
«cnabasi», WM He3HAYUTEIbHAS.
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JlanTéHok C.A., Mop3sak I'.U., Xopesa C.A.,,

bacasai U.A., T'opaeesa JI.H., OcunoB A.B.
Bestopycckuii HallMOHATbHbIN TEXHUYeCKU yHUBepCUTeT, I. MUHCK

IT'NINEPBO/IMYECKHE ®YHKLI U KAK
CPEACTBO AHAJ/IN3A ITPUHUMAEMBbIX
PEIIEHWH B MIPOMBIIIJTEHHOM 3K0JIOTUHA

Onucan OpueuHaibHblll NOOX00 K NPUHAMUIO YNPAGIEHYECKUX
pewleHuli ¢ UCHONb30BAHUEM  GHATUMUYECKUX  CBOUCME
eunepboIuYecKux @yHryuil. Ilpeocmasnensi npumepbl
UCNONL306AHUSL  MEMOOUKU 8 NPUMEHeHUu K HNIAAHUPOSAHUIO
Meponpusamuil.

IIpenensubie (punanpHBIC) YPOBHH pa3BUTHUA
TEXHOJOTHICCKUX u COLIMATbHO-3KOHOMHUYECKUX CHUCTEM,
00yCIIOBIIEHHbIE HEU3MEHHBIMH TEXHUYECKUMH W OPraHU3aI[MOHHO-
MPaBOBBIMHU 0a3WcaMu, XapaKTepU3YIOTCS, B YaCTHOCTH, TEMIIAMH
pocta nokasareinei, sBisitoruxcst Mmepord ux addexrusHoct (KI1/,
peHTa0eNbHOCTh, DHEPrO- W MaTepHaJOeMKOCTh W T.1.). [laHHBIE
oOIecucTeMHbIE CBOMCTBAa JOJDKHBI, O€3YyCIIOBHO, yYUTHIBATHCS B
VIOPaBJICHUM W PETyJUPOBAaHMM CUCTeM. BbIXoj cucteM Ha
(UHANBbHBIE  YPOBHM  MEPEBOJUT WX B  PEKUM  YUCTOTO
(hYHKIIMOHUPOBaHUS, KOrAa (AaKTOpPhl Pa3BUTHS OKa3bIBAIOTCS
ncyepnaHHbpiMU. JIF0OOMYy OOBEKTY WJIM MPOLECCY CBOWCTBEHHBI
OMNpPE/ICICHHBIE COOTHOIICHUS W HPONOPIMH MEXAy (GUHAIBLHBIMU
YPOBHSMH M CKOPOCTBIO MX JNOCTIKeHHs. [Ipu3Hanne puHAIBHOCTH
MMEET 3HAYMMYI0 WHGOPMAIMOHHYI0 II€HHOCTh, T.K. SIBJISETCA
ToKa3aTeJieM CBOOOMHOTO  BhIOEra CHCTEMBI Ha  BHEITHEE
BozzeiicTBre. C 3TOM TOYKM 3pEHHS OJTHUM M3 BaXKHEWUIITUX CBOWCTB
CUCTEM U TIPOIECCOB, OOJNAMAIONIMX TPU3HAKAMH CHUCTEMHOCTH,
SIBJIIETCS] CBOUCTBO SKBU(PHHATIBLHOCTH.

OkBUQUHABHOCTh ~ TPEJICTABISIET COOOH  JTUHAMHUYECKOE
CBOWMCTBO CHCTEMBI, XapaKTEePHU3YIOIee BO3MOXHOCTh €€ IMepexoja
W3 Pa3NUYHBIX HAYAJIBHBIX COCTOSHUM B E€IMHCTBEHHOE KOHEYHOE
(puHampHOE) COCTOSTHHE gepes pa3IIHbIC IETTOYKH
MTPOMEXKYTOUYHBIX COCTOSTHUIA. B KadecTBe mpumepa SKBH(PUHATBHBIX
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MIPOLIECCOB MOXHO TMPEACTAaBUTH MPOLECCH JOCTMXKEHUS 3aJaHHOTO
YPOBHSI KOHTPOJILHOTO TIOKa3aTelsi (YHKIHOHHUPOBAHUS CHUCTEMBI
IIPH pa3IM4YHBIX TEMIIAX IPUPOCTA.

IIpu pemenun 3amad SKOJOTHYECKOTO MEHEKMEHTa TaKHMHU
KOHTPOJIBHBIMM ~ TIOKa3aTeJIIMU ~ MOTYT  SIBISITBCS  NPHUPOCT
PEHTA0EIbHOCTH 3a CUET CHIKCHMS CTAaBOK SKOJIOTMYECKOI'0 HAJIOra,
CHIDKECHUE MATEPUANIOEMKOCTH U YHEPrOEMKOCTH MPOTYKIUH M T.II
3amaHHbIE YpOBHM TIOKa3aTellell MOTyT OBITh JIOCTUTHYTHI B
YCTaHOBJIEHHBIE CPOKH ITyTE€M NPOBEACHUS PsiJia IPHUPOIOOXPAHHBIX,
SHEprocOeperarpux U  pecypcocOeperarux — MEepONnpHsITHil,
MEpONPHUITUN TI0 COBEPIIEHCTBOBAHUIO OOpAIllEHHUs] ¢ OTXOJaMH B
Pa3NUYHBIX KOMOMHALMSAX W TOCIEAOBATEIBHOCTH, YTO OOYCIOBUT
pa3nu4YHBlE TEMIIBl TMPUPOCTA IOKa3aTeled B IPOMEKYTOUHBIE
MOMEHTHI BpeMeHH. OfHaKo (prHaNbHbIA YPOBEHb KasKIOr0 IIOKA3aTeNs
10 3aIaHUIO SIBJIAETCS IS 000N CXEMBI ITIOCTOSIHHON BEJIMYUHOMN.

[lomobuble  mpouecchl  aJeKBaTHO  OMHUCHIBAIOTCS  Tak
Ha3bIBaeMbIMH (QYHKIUSMHU C HacblmeHneM. CBONCTBAMH TakKoOu
¢yHKIIMK 00J1aZaeT, B YaCTHOCTH, (PYHKIHUS THIEPOOIMYSCKOrO
tanrenca (th) (1) B Bepxaem npaBom kBajpanTte [1]. OueBuaHO, 4TO
B JlaHHO# oOnactu 3HaveHus th mamenstores B mpenenax ot 0 go 1

pY U3MEHEHUH aprymenTa ot 0 110 .
X —X
=55~
e te (1)
O6parHoit  QyHkimeit runepboanveckoro TtanreHca (th)
sBisieTcss  runepOonmyeckuit  apkranrenc  (arth),  KoTopwIi
BBIYHUCIISIETCSI B COOTBETCTBUH C BRIpAXKEHUEM (2).
VI-x2| 1 (1+x
arthx =In| ——— |==In| —
1-x 2 \1-x
)
Hcnonb3oBanne B MNPOTHO3HOM IUIAHMPOBAaHUM —aHAJIH3a
rUMepOoIYecKiX (QYHKIUHA, T.e. MpeoOpa3oBaHHs HCXOIHBIX
JAHHBIX B TUIOCKOCTH THIIEPOOIMYECKOTO TAHTEHCA, IMO3BOJISIET B
(YHKIMOHANBHOW  3aBUCHMOCTH  OLIGHUTh  OPraHU3alMOHHO
B3aMMOCBSI3aHHBIC TIOKa3aTelId: HaMedaeMble YPOBHH DPa3BHUTHS,
BpeMs JOCTI)KEHUs] HAMEUEHHBIX YPOBHEH U HEOOXOIUMBIC TEMIIb
IUISL MX TOCTHOKEHHUSL.
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Tak mpu ompeaencHUE HEOOXOAUMBIX TEMITOB MPHPOCTA IS
JNOCTIDKCHUS ~ 3aIaHHOTO  YPOBHSL  €XKETOAHOIO  YBEJIMYCHUSA
mokazatenss B mporeHTax Ko, 3a mepwon t JeT Mpu HCXOTHOM
eXerogHoM yBenmndeHnH Ky MOXKHO BOCTOJIB30BATHCSA CIETYIOIINM
QITOPUTMOM. 3HAYCHHE 3aJaHHOTO TEMIIa MPUPOCTa IOKa3aTels
BBIpa)KAETCS B TOJISIX MCXOTHOTO TeMra mpupocta Ko:

K = Kot K
Ko ©)

3nauenue, odOpatHoe K (1/K), mpuHHMaercs B KadyecTBe
3Ha4YeHHWs rumepOoinveckoro TtanreHca th — aprymenra o,
MPECTaBIISIIONIEro COO0H BETMUUHY yIila B paJraHax.

dunanom mponecca OyAeT SIBISATbCA BBIXOA Ha 3aJaHHBIH
YPOBEHBb MpPHPOCTa, T.e. 3HaueHHe K MaKCHUMalbHO MPUOIUZNUTCS
«CBEpXy» K IpeeIbHOMY 3HaueHHI0, paBHOMYy 1. ITo mpom3BoibHO
3ajaBaeMoMy (puHaNEHOMY ypoBHIO BenuuuHbl 1/Kjin (Hampumep,
0.95, 0.975, 099 - 95%, 97,5%, 99% COOTBETCTBEHHO)
OlpesieNseTCs PeIeIbHOE 3HAYCHHE (O, PABHOE Mjim:

Q)“m: arthi

lim (4)
st 3HaueHui npupocTa 1o 3a4aHUI0 (M, IPEIEIBHOIO YPOBHS

®|jm 1 BPEMCHHU, OTBCACHHOMY Ha BLINIOJIHCHUC 3aJaHUA t, MOXXHO
3ammcaTb

Olim= ® 'YE», (5)
rae Y, — Temn npupocta ©. OTcrona
Y, =t ®lim
o
(6)

B OeiIax ITOBBIIICHUS KadyeCcTBa HUCCIICJO0BaHUA JIIA
HaﬂbHeﬁmeFO aHaJIn3a HCIOJBb3YCTCA PA 3HAYCHUI Ym, OIM3KUX K
pacuyCTHOMY.

Jlazee 110 TOJAM PACCUMTHIBAIOTCS 3HAUYCHHS O = ® - Y, W
COOTBETCTBYIOMIHE UM 3HaueHus thoy. ['padudeckoe mpeacraBaeHue
BPEMCHHOW [MHAMHMKHM 3Ha4YeHuit th ; mMmo3BosIsieT BU3yaIbHO
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OTIPENENIUTh ONTHMajJbHOE 3HaueHue Y, MPH KOTOPOM BO3MOKHO
JOCTIKEHHE YCTAaHOBJIEHHOTO B 3aJ]aHUU YPOBHS B 33JaHHBIC CPOKH.
3areM [UIA KaXIOrO Tofa ONPENENAIOTCS TEMIbl IIPUPOCTa
nokasareiis Yok, 00€CIIeunBaroIe BLIITOJIHEHHE 3aaHus.

OnMcaHHBI METOJ HCHONB30BAJICS [Jsl IUIAHWPOBAHMS
MEpPONPHUATHH 110 IOBBIIICHUIO TEMIIOB POCTa PEHTAOEIBHOCTH
NPEONPHUATHS 33 CUCT CHIDKEHMS 3aTpPaT, CBA3AaHHBIX C Pa3IMYHBIMU
BUJIaMH DKOJIOTHYECKUX BBITIAT (HAJIOTH, ITpadbl U 1p.).

AHanu3UpOBaNNCh JBAa BapHaHTa 3aJaHus, B KOTOPBIX
IIpenyCcMaTpUBajIoCch OOeclieueHre IPUPOCTa MOKa3aTens 3a 5 J1eT Ha
15% wu 20% COOTBETCTBEHHO IO OTHOIIEHHUIO K HCXOJHOMY
3HAQYEHUIO MpupocTa. s Kakaoro W3 BapHaHTOB 3aJaHMs
YCTaHABJIMBAINCH PA3IMYHBIC NPEAETbHBIE YPOBHU OTHOCHUTEIHHO
YCTaHOBJICHHOT'O 3aJaHueM 3HadeHus mpupocta — 99% u 97.5%
((Dliml = 265, ®fim2 = 218)

[Nony4yeHnusle pe3ynbTaThl NpeacTaBieHbl B Tabimuuax (1-2) u
Ha pucyHkax (1-2).

Bapuanm 1: K=115, t=5  1/K=087, ©=133
Yo1=1.15; Y= 1.10; Y,=1.07

Ta0muua 1.

Pesynprathl pacyera TeMNoB npupocTa peHradeasHocTu 10 15% B
TE€4YEeHHE 5 JeT

t, Jer 1 2 3 4 5 6 7
Yok .15 1.035 |1.025 |1.016 |(1.010 [1.005 |1.002 |1.001
(%) 35 25 1.6 1.0 0.5 0.2 0.1
Yok 1.10 1.028 |1.023 |1.017 |(1.014 [1.009 |1.007 |1.004
(%) 2.8 2.3 1.7 14 0.9 0.7 0.4
Yok 1.07 1.021 |1.019 |1.016 |1.013 |1.012 |1.008 |1.008
(%) 2.1 1.9 16 1.3 1.2 0.8 0.8
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—e—Y=1,15

—m—Y=1,10

——Y=1,07

Puc. 1 - 3navenus the - 100 B mpomieHTax OT MpeneIbHOTO
3aganHoro ypoBus (t=5 ner, K =1.15)

Bapuanm 2:

K =1.20;

t=5;

Y= 1.17;

1/K =0.83;
Yoo= 1.13;

w=12;
Yu)S: 1.09
Ta0mmuma 2.

PesynbraThl pacueTa TEMIOB MpUpoOCTa peHTadbeabHocTH 110 20% B

TeueHue S5 ner

t, 1et 1 2 3 4 5 6 7
Ynoxits  |1.047 |1.032 [1.021 |1.012 |1.006 |1.003 |1.001
(%) 4.7 3.2 2.1 12 0.6 0.3 0.1
Yrnoxis  |1.041 |1.031 |1.023 |1.016 |1.011 |1.006 |1.004
(%) 4.1 3.1 2.3 1.6 1.1 0.6 0.4
Ynoxioe  |1.031 |1.026 |1.023 |1.017 |1.015 |1.010 |1.008
(%) 3.1 2.6 2.3 17 15 1.0 0.8
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Puc. 2 - 3nauenus tho - 100 B mpomeHTax OT MPeIeIbHOTO
3aganHoro yposus (t =5 yser, K =1.20)

[TomyuenHble pe3yibTaThl TO3BOJIAIOT OIIEHUTH IPUHUMAEMOe
YIOPaBICHYECKOE PEIIEHHE C TOYKM 3pEHHs]  BO3MOXHOCTH
JOCTHKEHHS YCTAaHOBJICHHBIX 3aJaHHEM II0Ka3zaTeled B TEUCHHE
3alUTAHUPOBAHHOTO TEPUOJA TMPH Pa3IUYHBIX TPUOIIKEHUSIX C
COOTBETCTBYIOIIMMH TeMnamu mnpupocta. Ha wux ocHoBaHuH
CHEIMATUCTEl MOTYT COOTHECTH HMEIOIIUECS M TOTEHIMAIBHBIC
pecypchl IPEaNpUATUS U TEMITBI IPHUPOCTA, KOTOPbIE TOJKHBI OBITH
obecriedenbl. [IpM HECOOTBETCTBUM BO3MOXKHOCTEH IMPEINPUSTHS
yCTaHaBIMBAEMbIM 33JaHUSIM U TeMIaM JOJDKHA ObITh MpoH3BeleHa
KOPPEKTHPOBKa 3aJaHusl JIMOO NPHUHATHI MEpbl, MO3BOJIIOLINE
pacIupuTh BO3MO>KHOCTH MPEPUATHS (MoxepHU3aIUA
000pyIOBaHMs, COBEPIICHCTBOBAHWE TEXHOJOTHH, ONTHMHU3AILINS
LITaTHOM CTPYKTYPbI 1 HOPMAaTUBHOM 0a3bl U Ap.).

BeiBoanbl. OueBwuHO, 49TO B KOHIENTYaJIbHOM
METOJIOJIOTUYECKOM TUTaHE MpeIaraeMblii METO HE OTpPHUIAET, a
JOTIOJIHAET PYTHe METOJbl U MOJAXOABI, UCIIONIb3YEMBbIE B IIPAKTHKE
ynpaBieHHd. MOXHO 3aKIIFOYUTh, YTO JAHHBIN MMOAXOJ MO3BOJISIET B
€IVHCTBE W OPraHWYHOM LEIOCTHOCTH aHAIM3UpOBATh 3aJaHUsd
(mnaHbl) ypOBHA pa3BUTHSA, CPOKM pealu3alud 3aJaHuid U
HEOOXOIUMBIE IS 3TOTO TEMINBbl pa3BUTHA. llodydeHus oneHKH
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MOTYT CIIy’KUTb HUCXOJHOW 0a30d NMpH IKCIEPTHOM OLIEHUBAHWUHU H
MIPOrHO3UPOBAHNHU KOHKPETHBIX MMOKa3arenei [2,3].

AHanuTHYecKas TpyIIa, MPOBOAAIIAS IOATOTOBHTEIIHHbIC
MEpOIIPUATHS 110 IKCIIEPTHOMY MPOTHO3UPOBAHHIO, MPEIOCTABISIET
9KCHEepTaM pe3yJbTaThl OLCHUBAHHA 10 WU3JI0KEHHOMY METOMY LIS
BHECEHHS KOPPEKTHB IO CPOKaM, TEMIIaM M YPOBHSAM pa3BHUTHS,
BHECEHHSI apryMEHTHPOBAHHBIX ITPEUIOKESHUH MO OCYIIECTBICHHUIO
MOJTrOTOBUTEIBHBIX MeponpusTHid. Takum o0pa3oMm, CHenHualnuCTbI-
SKCHEPTH MOTYT (POPMHUPOBATH CBOU CYXIEHUsI HA OoJiee HAaJeKHOH,
0o00ocHOBaHHOW TMardopme, YTO OOECHEYHT ITOBBIIICHHE YPOBHS
KOHKOPJIAIIH YKCTIIEPTHBIX OIICHOK M 3PPEKTUBHOCTH SKCIEPTH3.
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YJIK 004.9
JlecyH B.B.1, [Tauen H.E.2

1BeJ1I0pyCcCKUA HALOHTHHBIN TEXHUYEeCKUI YHUBepCcUTeT, .MHUHCK
2 BpICIIM rOCyJapCTBEHHbIN KOJLJIe K CBA3H, I'. MUHCK

3AZJAYA OIITUMHU3ALUOHHOTI'O
MO/JIEJIUPOBAHHMA BO3JENCTBUA
AHTPOIIOTEHHbBIX ®AKTOPOB HA
IKOJIOTMYECKYIO BE3OIIACHOCTb PETMOHA

ObocHosbisaemess  aKmMyanbHOCMb — 3a40a4u  MOOEIUPOBAHUS
6030€lCMBUsL  AHMPONO2EHHBIX — (DAKMOPO8 HA  IKONOSUHECKYIO
bezonacnocms  omoenvHo2o pezuona. Takdce 000cHO8bIGAEMCS
NPABOMEPHOCMb  MHO2ONAPAMEMPUYECKOU — NOCMAHOBKU — MAKOUL
3a0ayu U ORMUMUSAYUOHHO20 NOOX00A K ee PeULeHUTO.

DKojoruyueckas 0€30MacHOCTh SBISIETCS JKU3HEHHO Ba)KHBIM
WHTEPEeCOM III00OT0 dYeJoBeKa W TpakiaHwHa. Ha Teppuropun
OOJIBIIMHCTBA PETMOHOB (CTpaH) 93KOJOrMYecKas Oe30MacHOCTh
rapantupyercss KoHcTUTynmel ¥ perjaMeHTHpyeTcs —PsIoM
HAI[MOHAIBHBIX U MEKIYHAPOIHBIX MTPABOBBIX HOPMATHBHBIX aKTOB.
Ha rteppuropun Pecnybnuku Benapych wMeroT cuity cieayromniye
MEXJIYHApOJIHbIE  «QKOJOrHMYeckhe»  akTel: O  MOJENbHOM
DKOJOTHYECKOM KOJIEKCe TUTS rOCy/1apCTB-Y4aCTHUKOB
ConpyxectBa HezaBucumbix ['ocynapcts; Komekc PecmyGumkun
Benapyce o Hempax; OO0 oxpaHe okpyxatomed cpeasr; O
panuanMoHHOM Oe3omacHocTH HaceneHus; Kogekc PecmyOmmku
Benapyce 00 amMUHHCTpaTHBHBIX NPAaBOHAPYILEHHSX; YTOJIOBHBIN
konekc PecnyOonuku bBenmapycs; Espomeiickas «KoHBeHIust 10
OXpaHe W WCIIONb30BAaHUIO TPAHCTPAHWYHBIX BOJOTOKOB U
MEeXIyHapoIHbIX 03€p»; Opxycckas koHBeHImsa «O JocTyne K
WHPOPMAIIUK, YYaCTHH OOIECTBEHHOCTH B MPOIECCE MPUHATHS
pelieHnid ¥ JIOCTYIe K TMPaBOCYJHMIO MO BOMPOCaM, KaCAIOIIAMCS
OKpY>Karolei cpeas.

Okonoryueckasi  0e30MacHOCTh  00eCTeYnBaeTCsl  TaKUMH
METOJlaMH  KaK KOHTpPONb KadecTBa OKpYXKaIoleH  cpenpl,
ylpaBiicHHE KOHTPOJIEM KadyecTBa OKPY)KAIoLIeH Cpedpl, psaoM
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KOMIUICKCHBIX METOAOB  ((pH3UKO-XUMHUYECKHX, OHOJOTHYECKHX,
TOKCHKOJIOTHUYECKAX U Jp.), @ TaKKe METOJaMH MOJCIIMPOBAHHS,
MPOTHO3UPOBAHUA W CHCTEMHOro aHamm3a. llocmemsss rpymnma
METOJIOB TTO3BOJISIET PAaCCMATPHUBATh PA3NUYHbIE TPYIIIHI (PaKTOPOB,
BIIUSIONIMX Ha JKOJOTMYECKYH) 0€30MacHOCTh, 00OCOOJICHHO U B
COUYETaHWH JIPYT C JPYTOM, YTO JaeT BO3MOXKHOCTh B OOJNBIIEH Mepe
MOHATH MPHUPOAY OIMACHOCTH OT TOTO WM HHOTO BO3ACHCTBUA WU
OLIEHUTH TMOCJTEICTBHA OSTHX BO3ACHCTBUH B KpPaTKOCPOUHOW U
JaJbHECPOYHOM MEPCIECKTUBE, a TaKKe B IpocTpancTse [1, 2, 3].

OmarM ©3  BaXHEHmMX  (aKTOPOB, CTUMYIHPYIOIIAX
WCCIIeIOBaHUsI B OOJIACTH DKOJOTMYECKON O€30MacHOCTH, SIBISETCS
BO3MOXXHOCTh YBEIMYCHUS PEHTA0EIBHOCTH IPOU3BOJCTBEHHBIX
O0OBEKTOB W JpYyrux OOBEKTOB HApOMHOTO XO03sHcTBa. [Ipmdaem
BONIPOC YBENMYECHHUS PEHTAO0ENBFHOCTH MOXKET pacCMaTpUBATHCS B
CIIEAYIOIINX aCTIeKTaX.

Bo-mepBbIX, naHHbIle 00 OJKOJOTHYECKOH 0e30macHOCTH
00BEKTa MOTYT CTaTh BAXHBIM (PAKTOPOM TPH MPHUBICYCHUN
WHBECTUIMH (0COOCHHO WHOCTPAHHBIX). BO3MOXHOCTH CO3IaHUS
9KOJIOTHYECKH 0e30MacHOro MPOU3BOJICTBA, IMO3BOJSET WHBECTOPY
YBEIMYUB 3aTpaThl Ha CO3/IaHMS TPOU3BOJCTBA WIH OOBEKTa,
3HAYUTENFHO YBEIWYHUTH JO0XOJl. YBEJIMYEHHE 0XO0J]la CTAHOBUTCS
BO3MOXHBIM OJarojiapsi OOILIECTBEHHBIM HACTPOCHUSM, a TaKXKe
BO3MOXXHOCTH  WCIIOJB30BaTh  JaHHBIE 00  SKOJIOTHYECKOW
0e30MacHOCTH B KadyecTBE JIOTIOJHHUTEIHHOTO MapKETHHTOBOTO
HampasieHus [4, 5].

Bo-BTOpBIX, YyBelIMUYEHHE OJKOJOTHYECKOW 0e30ImacHOCTH
HETIOCPEACTBEHHO CBSI3aHHO C PEHTA0ENbHOCTBIO  CO3JaBa€MOrO
00BEKTa B Cilydae MPUMEHEHHS PecypcocOeperarommx TeXHOIOTHHA,
YTO C OJHOH CTOPOHBI BEJIET K COKPAIIECHHIO 3KOJIOTHYECKOH
Harpy3KH, OKa3bIBaeMOH OOBEKTOM, a C JIPYyroil CTOPOHBI BEAET K
COKpAIIIEHHIO 3aTpaT Ha 3Hepropecypcsl [6, 7].

B Tperbux, B3aUMOCBSI3b MEXIY pPEHTaOENBHOCTBIO U
9KOJIOTHUECKON Oe30macHOCTh HabrofaeTcs MpH O0ECleYeHUH H
NOJIEP)KKA TpeOyeMBIX ypOBHEH IoKaszaTeleld 9SKOJIOTHYecKOM
0€30I1acHOCTH, YTO BEAECT K MHUHUMH3AIUKM BIUSHHA OOBEKTa Ha
3710pOBbe Jt0/iei. BO3MOXXHOCTh KOMILJIEKCHOTO PAaCCMOTPEHUS 3THX
aclieKTOB M aHaiu3a, BIMAIOIMX Ha HHUX (akTopoB nact
BO3MOHOCTb yTpaBieHUs CpeacTBaMu TOBBIILICHUS
pEHTa0EIBHOCTH O0BEKTA.
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Taxum o0pazom, UCCIIeI0BaHNe 9KOJIOTHYECKON
0e30macHOCTH, B TOM YHCJIE€ U METOAaMH MOJEIUPOBAHUS, HE
SIBIISIETCS] HCKITIOYNTENIFHO HAYIHOHN 3a/1a4ueil, a IMeeT BHIPaKEHHYIO
9KOHOMHYECKYIO0 3HAYMMOCTH [4, 5].

C yyeroM TOro, 4YTO HCCIEAOBaHHE DKOJIOTUYECKOU
0e30MacHOCTH OTHOCHTCA K 3agadaM C OOJNBIIUM  YHCIOM
MapaMeTpoB W 3HAYEHH, a TakXe TOTO0 YTO JKOJOTHYECKHE
MPOIIECCHI Pa3BUBAIOTCS B IPOCTPAHCTBE U BPEMEHH, JJIs1 TIOTYdEHHS
a/IeKBaTHBIX pe3yIbTaTOB MOJIETUPOBAHUS HEOOXO0MMO
MPUMEHEHHE AaJalTHPOBAHHBIX aJTOPUTMOB MOJETHUPOBAHUS H
METOJIOB BhIYKCIICHUS [7]. BBUAY Uero cTaHOBUTCS 11€JI€CO00pa3HbIM
[IPUMEHEHUE PACIIPEICIICHHBIX BHIYMCIICHUMN.

Jia perieHus mocTaBIeHHOHN 3aa4 HEOOX0IMMa pa3padoTKa
TEXHOJIOTHH  ONTHMHU3AIMIOHHOTO  MOJEIHMPOBAHUS  BIIHMSHUSA
AQHTPOTOTEHHBIX  (AKTOPOB HA OKOJOTHYECKYI0 Oe30MacHOCTb
pETHMOHA C MCTONB30BAHUEM XapaKTEPUCTHK PETHOHA B OTHOLICHUH
TEIUIO- W TbUIe- 3arpsS3HEHHOCTH, a TakKe C HCIOJIb30BaHHEM
CTaTUCTHYCCKUX JaHHBIX O paCHpOCTpaHéHHOCTI/I OHKOJIOTHYCCKUX U
CepACYHOCOCYUCTHIX 3a00JieBaHUN. DTO TMO3BOJHUT PACHPEACTATH
BHOBBH CO37[aBaeMble OOBEKTHI HAPOJHOTO XO3AWCTBA B Tpeienax
pernoHa TakuM o0pa3oM, YTOOBI MUHHMH3HPOBATH WX BIHSHHE Ha
OTpULATCIIbHYIO OAUHaAMUKY OHKOJIOTHYCCKUX u
CEPIIEYHOCOCYTUCTHIX 3a00IIeBaHUH.

3amaya  MOJENHMPOBAHUSA  BO3JEHCTBUS  COBOKYITHOCTH
AQHTPOIOTEHHBIX  (AKTOPOB HA OKOJOTHMYECKYI0 Oe30MacHOCTb
pEerMoHa MOXKET OBITh pa3duTa Ha CIEeTYOIHE M0/3a/Ia H:

-cOop u OOHOBJEGHHE MAaHHBIX OO0 OHKOJOTMYECKHX H
CepACYHOCOCY/IMCTHIX 3a00JICBAHUSIX PETHOHA;

- cOOp NaHHBIX O HAJNMYUKM HEOJIArONPHUSTHBIX (AKTOPOB B
BUJE TNPOMBIIUICHHO-IPOU3BOJACTBEHHBIX OOBEKTOB, M JPYTux
AQHTPOIIOTCHHBIX (B TOM YHCJIE TEXHOT€HHBIX) (aKTOPOB B MpeAesax
paccMaTpuBacMOro PETHOHa;

- BBISIBICHHE 3aBUCHUMOCTEH MeXxAy 3a00JIeBaeMOCTBIO B
OTACNBHBIX YaCTSX PpETMOHA M TSDKECThIO  HEeOIaronmpusTHBIX
(hakTOpOB;

- IOCTPOCHNE ONTHMH3AIMOHHBIX MOJEJNeH, TO3BOISIOMINX
OTIPENeIsATh TeorpadUuecKoe MOJOKEHNE 00BEKTOB, YCYTyOIIOMNX
9KOJIOTHUYECKYIO0 OOCTAaHOBKY PETHOHA B LIEJIOM MJIH B €T0 YacTH, PU
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KOTOPOM OTpHLATe]IbHas JUHAMUKA 3a00J€BaeMOCTH B DPETHOHE
OyzaeT MUHUMAJIbHA;

- BBIOOp airopurMa IIOMCKA PELICHHS [0 CO3JaHHBIM
MOJEJISIM, pa3padOTKa METONOB BepU(HUKALUN CO3AAHHBIX MOJEeH
C MCTOJIb30BaHUEM HAKOTUICHHBIX CTATUCTUYECKUX JaHHBIX;

- pa3paboTka METOIUKH paboThI c CO3TaHHBIMH
ONTUMM3ALMOHHBIMH MOJEJISAMH B COOTBETCTBHHM BBIOPAaHHBIM C
ITOPUTMOM TIOMCKa;

- BBIpaboTKa  mIa0ioHa  pEeKOMEHAAauuid 1o  BEIOOpY
PAacIoIOKEHHS BHOBb CO3/1aBa€MbIX 00BEKTOB HAPOAHOT'O XO3AHCTBA
Ha OCHOBC IMPpOBCACHUA MOACITIUPOBAHUA W TIOJYYCHHBIX B
pe3yJbTaTe 3HaYeHUH 3a00J€BaEMOCTH B PACCMATPHBAEMO PETHOHE.

Takum oOpazom, 3amada MOAETUPOBAHUS B3aMMOJCHCTBUS
(akTOpOB SBISETCS CIOXHOM BBHIY MHOXECTBAa MapaMeTpoOB U
ydeTa ux B3amMocBsizeid. [loaToMmy hopmanuzanus AaHHOH 3a1adu ¢
MOMOIIBIO arfapaTa MHOTONAPaMeTPUIECOK MHOTOKPUTEPHAIBHOM
ONTHUMM3ALMUKN  SIBISIETCA  NPaBOMEpPHBIM.  BBumy — Gombmuoi
pa3MepHOCTH 3aJauyd MPUMEHEHHE METOJIOB paclpeeTIeHHbBIX
BBIYMCJICHUN TAKXKe SIBJIICTCS 1eecoo0pa3HbiM. KpoMe Toro, mouck
pelIeHus ONTHUMAJIbHOTO PACHOJIOKEHUs O0BEKTa, a TaKXKe ero
KOHCTPYKTHUBHBIX CBOMCTB, MOXET MPOBOJUTHCS Ul KaXIOro Tama
KU3HEHHOTO IHKJIa 00BbeKkTa (CTPOMTENBCTBO, OIKCILTyaTalus,
PEKOHCTPYKIMSA, JUKBUAauus). B cBs3u ¢ 3TM wesnecooOpa3Ho
paccuuThIBaTh KPUTEPUU ONTHMAIBHOCTU AJISI KOKIOTO M3 HTAIOB
OTAENBHO, KaK IMoKa3aHo B [9].
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Makapenko T. B., CusituBoH4uK H. M.
T'oMe/IbCKMM rocyapCTBEHHBIN YHUBEPCUTET UM.
®paHnucka CKOpUHbI

COAEPKAHUE TAKEJ/IbIX METAJIJIOB B
AOHHbIX OT/IO2KEHHUAX U BOJE P. COK

Pesynomamol ucciedo8anuil cOOPHCAnusi MANCENbIX MEmailos 6
O00HHbIX omaodcenusx u 6ode p. Codc YKa3blearom HA MeHOCHYUIO
CHUDICEHUST AHMPONO2EHHO020 B030CUCMBUsL HA PeKy 3a 8eCb Nepuoo
uccre006anull.

Cpenu OCHOBHBIX 3arpsi3HUTENECH BOJHOM cpeabl BBIAEISIOT
TsSDKENIble MEeTaJUTbl, OOJafalonife TOKCHYEeCKUM JeHCTBHEM Ha
KU3HCACATCIBHOCTD 6I/IOTI>I U KOHCCPBATHBHLIM I[Cf/iCTBHCM B €€
WHEPLHOHHOM 3BEHE — JOHHBIX OTIOXKEHHAX. [lo Xumuueckomy
COCTaBY JOHHBIX OC3IKOB MOKHO MOJYYHThH HOJHYIO MH()OpMAIHIO
06 YPOBHE TEXHOI'CHHOI'O 3arpA3HCHUA, U ITIO3TOMY UX HMCCJICAOBAHUC
nMeeT OOJbIIOE 3HAYEHHWE B OLIEHKE HKOJOTMYECKOTO COCTOSHUS
BOZIOEMA.

JloHHBIE OCaIKd C DJKOJOTWYECKOM TOUKM 3pEHHUs JaBHO
IIPUBJICKAIOT BHUMAHUEC PICCJIG):[OBaTeJIeﬁ, T.K. OHH ABJIAKOTCA B
OTIMYME OT TPHUPOIHBIX BOA M, TeM Oosee, arMocdepsl,
JeToHupyIoneld  cpemoir. ITo  Kpome dddekra HaKOIUICHHUS
MPUBOAUT U K BOSMOKHOCTHU NPOTCKAHUA MCAJICHHBIX peaKHI/Iﬁ 110
00pa3oBaHMI0O HOBBIX XHMMHYECKHX COEAWHEHHMH, TOKCHYHBIE
CBOWCTBa KOTOPBIX MHOTJa MOTYT OBITH OoJjiee BBICOKUMH, YEM Y
TMEPBUYHBIX ITPUPOIHBIX COGJII/IHGHI/Iﬁ

Mertannsl B OPUPOAHOM cpene, a OCOOCHHO B JIOHHBIX
OTJIOKEHUSIX, HAaXOJATCS B HENPEpPhIBHOM IpOlecce MHIPalu,
KOTOpasi MOXET OCYIIECTBISIThCS Kak B MeXaHHYecKod ¢opme
(BMecTe €O clararoIuMH YacTsIMH 0CaJIKa), TAK U B PACTBOPEHHOH, U
KOJJIOWAAJIbHOM  ¢opMe, Tpu4YeM TMpH  3TOM  MPOUCXOIUT
HETIPEPHIBHBI 00MEH MEXTy ruapochepoil m mutocdepoit depes
OJHY M3 M3BECTHEHMIIMX TI€OXMMMYECKHX OapbepHBIX 30H «IHO—
BOZa». MeTamsl, SBISASCH COCTABHOM YacThIO JOHHBIX OTJIOXKCHUH,
MOMAaAal0T B OPraHU3Mbl OEHTOCOB, Jajiee — ppI0 U MO TPOPHUUECKUM
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LEnsM — B MHILY 4YeJOBEKa W MOTYT HAKaIIMBAThCd B KOCTAX H
TKausx [1, 2].

Mamepuanvt u Memoobvl ucciedo8aHusl.

OO0beKkTaMu HAIUX WCCIIEOBAHWN, KOTOPHIE MPOBOIMIHCH C
2001 r. mo 2014 r., sBIsLIUCH BOJA ¥ TOHHBIC OTIIOKEHUS p. COXK.

Hdns wusydeHuss Obutm  BBIOpaHBI  BOJHBIE  OOBEKTHI,
CYIIECTBEHHO pa3HbIe MO CTEMEeHW U crenu(rKe XO03IHCTBEHHOTO
OCBOCHHUS ¥ TEXHOTEHHOM HArpy3KHU.

Jns oueHku BiausHMS ['OMENbCKON TOPOACKOM ariioMepanuu
Ha Ka4ecTBO BOJBI B P. COXK BBIMOTHSIICS OTOOp MPo0 U3 PEKH BEIIIIE
ropoja B paione 1. Knénku u Hike ropoja 1o TeYeHHIO B paiioHe 1.
Yeéuku.

JloHHBIE OTJIOKEHUS OTOMPATUCH B JIETHIOIO MEXCHb (MIONb —
aBT'yCT) C HUCIIONB30BaHUEM JHoYepriatens bopyikoro u [lerepcena.
Kaxnprit 00pazer] cocTaBisicss U3 5 YaCTHBIX MPOO C OJHOPOTHOTO
yuacTka. OToOpaHHBIE B MOJIMATHJICHOBBIE EMKOCTH O0paslbl B
JadbHEHIIeM BBICYIIUBAIUCH O BO3IYIIHO-CYXOTO COCTOSIHHS.
CHTOBBIM METOZOM BBIIEISIACH IS UCCIEAOBaHUS (ppakius MeHee
1 MM, 1 ipoObI 0305suTMCH TTpH 450°C.

ConmepkaHre OpraHMYECKOTO BEIECTBA OILIEHHWBAJIOCH I10
motepssMm B Macce mocie npokanwBanus (III1II) BozmymrHO-cyxmx
o6pasuos mpu Temiepatype 450°C B Teuenue 8 yacos [3, 4].

Conepxkanre TSOKENBIX METAIOB B JIOHHBIX OTJIOKCHHSIX
OTIPEIEISUIOCH aTOMHO-3MHUCCHOHHBIM CIEKTPAJILHBIM METOJIOM Ha
cunekrpoporomerpe PGS-2 B mabGoparopum PVII «benopycckuii
Hay4YHO-UCCIIEJIOBATEIbCKUI  TE0JIOTOPa3BEIOYHBIA  HHCTUTYT).
KoHmeHTparusi TsOKEIBIX METaUIOB B BOJIE OIPENEIISUIOCH TaKKe
ATOMHO-DMHUCCUOHHBIM  CHEKTpaibHbIM MeTogoM B PHUVII
«Hucturyt Pagunonorumy.

Uccneoosanuss cooepoicanusi msajceivix Memaniiog 6 OOHHbIX
omnooicerusx p. Cooic.

Tenneniusi HU3MEHEHUS COAEP)KAHUS BCEX HM3y4aeMbIX
METAJUIOB Ha YYacCTKE PEKH IO INMPHUHATHS CTOKOB IOpOJa M HUXKE
ropojia o TEYSHHUIO PEKH UMeeT 0o0lee HalpaBIeHNE, YTO BUAHO U3
JMaHHBIX Ta0y. 1. B CBOIO odYepeab KOHIIEHTpALMsA MEAH, XpoMma H
THUTaHA 3aMCETHO CHIDKACTCS, YTO B HE3HAYNTCIBLHON CTEICHU
XapakTEepHO U [Js MapraHua. MakcuMaiabHble KOHLEHTpaIuu
CBUHIA U HUKEJSI ObLIM 3a(UKCUPOBAHBI B JOHHBIX OTJIOKCHUAX Ha
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y4JacTKe peKu B paiione moc. KieHku (Bbllle ropoja 1mo TEYCHHUIO),
YTO MOKET CBHJETENICTBOBaTb O TOM, YTO JAHHBIE METAJUIbI HE
SIBIITIOTCS  OCHOBHBIMH  3arPS3HHUTESIMH  TTOBEPXHOCTHOTO CTOKA
ropoaa. Hambomee BbICOKOE cofiepykaHie BCeX OCTABHBIX METAJIOB
OTMEYEHO Ha y4YacTKe HMXKE ropoja Mo TEYEHHIO — B paloHe IocC.
UeHKH, 9TO yKa3bIBaeT HA (PaKT MOCTYIUIEHUS METAIIOB CO CTOKAMH
ropoja.

Ha yuacTke pexu Bblllle TOpoAa MO TEUYEHHUIO COAEp)KaHUE
METaJUIOB B JOHHBIX OTJIOKEHHAX KoneOneTcs B Oolee MIMPOKUX
Mpenenax B CpPAaBHEHUH C yYaCTKOM PEKH HIDKE TOpPOJIa.

Tabnuna 1
CpenHnee cojepxanue (MI/Kr) TSHKEIBIX METAJIOB
B JIOHHBIX OTJIOKECHUSX p. Cox

Pb Cu Ni Cr Mn Ti

2001 |15,4300* |110,6000 | 50,4400 | 70,1000 |609,2000 | 1909,3200
rog | 19,1300 |120,7000 | 50,9100 | 81,4000 |878,0900 | 1451,0150
2014 | 20,8000 | 25,6000 | 80,4000 | 30,2000 |546,0100 | 985,0100
rog | 20,6010 | 70,3100 | 60,2300 | 30,0260 |831,0020 | 567,0120

* - Hag 4epToii — BbIIIe 4ePTHI TOPOAA; IO YEPTOU — HIDKE YEPTHI TOPo/a.

HccnenoBannusa TUHAMHUKU COAEpPXaHHS METaUIOB B JOHHBIX
otnoxkeHusx p. Cox Mokasaid, 4TO 3a BECh NEPUOJ HUCCIETOBAHUN
COJIepKaHUE TAKUX METAJUIOB KaK MEJIb, XpOM, MapraHel U TUTaH
3aMETHO CHM3WIOCh, B TO BpEMsl KaK KOHIIEHTpalusi CBHHLA H
HUKEIsl HE3HAYUTEIbHO BO3pOCia. /[aHHBIE pe3yibTaThl YKa3bIBAIOT
Ha CHI)KCHME HETraTHBHOIO BO3ZCHCTBUS TOPOACKOHN ariioMepanuu
Ha peky. [IpuuemM, ydacToK peku, pacloyIOKEHHBIH HI)KE ropoja Io
TEUYEHHIO, 3arpsA3HeH B OOJIbLICH CTENIEHH B CPABHEHUH C YYaCTKOM
BBIILIE TOPO/a 110 TEYECHHUIO PeKH. JJaHHBIA (akT cBA3aH ¢ BIUSHHEM
[IOBEPXHOCTHOI'O CTOKA ropojia Ha s3kocucremy p. Cox.

Hccneoosanust cooepaicanuusi majncenvlx Memaios 8 600e
p. Coorc.

3a Bce BpeMsl UCCJIENOBAaHUU B BOJE PEKU BBILIE ropoia B
2014 romy, B CpaBHEHHMH C YYacTKOM HIDKE 4YepThl Topoja,
colepkaHue MEIH B BOJIEC YBEIUIMIIOCH — B cpenHeM B 5,0 pa3, mean
— B cpexneM B 7,0 pas, muHKa — B cpenHeM B 4,0 paza. Komebanue
comep:kaHusi MapraHiia u Hukens B 2014 rogy HE3HAYUTENbHO, a
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COZIep)KaHUE XpoMa B PEKE Ha y4acTKe HIDKE TOpoJa HIKE Ipejesa
oOHapyxeHus (Tadam. 2).
Tabnuua 2

Cpemnee comepkanue (MI/KT) TSDKEIBIX METAIIOB B Boze p. Cox

Pb Cu Zn Mn Cr Ni

2001 rox 0,7543 0,0059 0,1133 0,1150 0,0037 0,0010
0,5855 0,0084 0,2066 0,1000 0,0044 0,0010

2014 ron 0,0353 0,0324 0,0233 0,0246 0,0003 0,0006
0,0076 0,0049 0,0065 0,0232 <ILo 0,0015

IAK [5]* | 0,1000 0,0010** | 0,0100** | 0,0100** | 0,0050 | 0,0100
0,0300 | 1,0000 1,0000 0,1000 0,5000 | 0,1000

Hax gepToii — BbIIIE YepTHI TOPOAA; MO YEPTOH — HIDKE YEPTHI ropoaa; * —
Hax yeptoit — I1JIK pp100X03siCTBEHHOTO BOIOMOIB30BaHMA; o yepToit — [1JIK
XO3AHCTBEHHO-TIUTHEBOTO W KYJIBTYPHO-OBITOBOTO BOJONONB30BaHUs; ** — K
MIPUPOJHOMY €CTECTBEHHOMY (OHY; < II. O — HIDKE Ipejena oOHapyKeHHUSI.

Copmepxxanne cBuHma B 2001 roxy mpesbicuiio ITJIK
pBIOOX03sHicTBEeHHOTO  Bojononb3oanust u [IJIK xo3siicTtBeHHO-
MUTHEBOrO BOJONOIB30BaHUs B BoAe p. Cox BBIIIE U HUXKE TOpOAa.
Konnentpamus cBuanma B 2014  rtomy mpeBeicmia  [IJIK
XO03SHCTBEHHO-TIMTHEBOTO BOJIOIMOJIB30BAHUSI B BOJIE PEKH HUKE
YepThl TOPOJa. 3a BECh MEPUOJ UCCICIOBAHUN COAEpKAHUE MEIU B
Boge p. Cox Belle M HIWKE YepTel roponga mpesbimano I[IJIK
PBHIOOXO3AHCTBEHHOT'O BOIONOJIb30BAHUS.

B 2001 romy conmepxanne umHka npessicuwio IIJIK
XO035MCTBEHHO-IUTHEBOTO BOAOMNONB30BaHusA, a B 2014 romy —
npesbiciio [TJIK pprO0X03sSHCTBEHHOTO BOOIIOIB30BAaHUS B BOJC
pexku Beime ropona. Copepxanme wMapranma B 2001 romy
npessimano [1/IK ppr6oxo3siicTBEHHOT0 BOAOIONL30BaHMs, a B 2014
roay — ITJIK x034iiCTBEHHO-ITUTHEBOr0 BOJIONOJIB30BAHUS B BOJIE P.
Coxx BBIIIIE YEPTHI TOPOAA.

HNmeroTcst ocHOBaHMSI mpeamnoJiaraTb, YTO  YBEIUUYCHHE
KOHIIEHTPAI[UK MEIH B BOJIE PEKU MOXKET OBITh 00YCIIOBICHO ABYMS
pUIrHAMHA. Bo-TIepBBIX, cpemaHee cojiep)KaHne MeOu B JOHHBIX
OTJIOKCHUSIX JAHHOTO Yy4YacTKa pEKU 3a MEpHOJl HCCIeAOBaHUN
CHU3WIOCh, YTO, BEPOSATHO, BBI3BAHO HW3MCHEHHEM (DHU3HKO-
XUMUYICCKUX YCIOBHI BomoeMa. J[aHHbBIH (hakT MOXKET yKa3bIBaTh Ha
MUTPALMI0 JAHHOIO METajula M3 JIOHHBIX OCAaJKOB B Boxy. Bo-
BTOPBIX, YBEIMUYECHUE MEIAM MOXET OBITh CBA3aHO C TOCTYIUICHHEM
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MeAbCOMEPKALINX COSANHEHUH C TIOBEPXHOCTHBIM CTOKOM, KOTOPBIH
MOCTYIAET B PEKY U COACPKUT OCTaTKU repOUIUIOB, PyHTUIIUIOB U
yIOOpeHNI M3 YacCTHOTO CEKTOpa M CEeNbXO3YrOAWi, MOIXOISIINX
OJIM3KO K ype3y BOIbI.

Takum o06pazom, pe3yibmamvl UCCIEO08AHULL  NO3BOJIIOM
coenamsp cnedylouue 3aKmOYeHUs:

1. Conepxanne nccnenyeMbix MetaiioB B 2014 roxy B Boae
peku 3a 4epTod ropoaa cHu3miIoch B cpaBHeHuM ¢ 2001 romom.
CopepkaHre CBHHIIA YMEHBUIMIIOCH B cpeaHeM B 77,0 pa3, Meau — B
cpenneM B 2,0 pa3a, nuHKa — B cpegHeM B 32,0 pa3a, MapraHua — B
cpeanem B 4,0 pasza. Ilpuyem, koHnenrpamus xpoma B 2014 roxy
oKazanmach HIDKe Tmpenena oOHapyxeHus. ColepkaHue HUKEIs
MPAKTUYECKU HE U3MEHUIIOCH.

2. B 2014 romy oTMeuyeHa TEHACHLUS YMEHBIICHUS
CoJIepKaHUs CIIEAYIONMX METAIJIOB Ha Y4acTKe peKd HUKe ropona
[0 CPaBHEHHUIO C Y4aCTKOM BBIILIE TOpOJa: CBUHIIA — B CpPEJHEM Ha
78%, menu — B cpenHeMm Ha 85%, nuHKa — B cpenHeM Ha 72%,
Maprasia — B cpenneMm Ha 6% u xpoma — Ha 100%. KonnenTtparms
Hukens B 2014 romy Ha ydacTke peKHM HW)KE YepThl TOpoja
YBEIMUYWIACh — B cpegHeM Ha 60%.

3. B 2001 rony conep:kaHue METaJUIOB BHU3 IO TEUECHUIO PEKU
W3MEHHWJIOCH CIIEIYIOUIMM 00pa3oM: CBHHIA CHU3HJIOCH — B CpPEJIHEM
Ha 22%, memum yBeauuwioch — B cpegHeM Ha 30%,; LMHKa
YBEIMUMWIOCh — B cpenHeM Ha 45%, MapraHuma CHM3WJIOCH — B
cpennem Ha 13%, xpoMa yBenHUMIIOCHh — B cpenHeM Ha 16%,; Hukens
B 2001 rogy — HE U3MEHHJIIOCK.

4. Ha yuvactke p. Cox Bbeime ropoga B 2014 rogy mno
cpasaeHuio ¢ 2001 rogoM yBemWUmWIaCh KOHIICHTPAIMS MEON — B
cpenaeM Ha 82%. ComeprkaHue OCTATHHBIX METATIOB YMEHBITUIIOCH:
CBUHLIA — B cpenHeM Ha 95,0%, nunka — B cpeaHeM Ha 79,0%,
MapraHia — B cpeaneM Ha 79,0%, xpoma — B cpenneM Ha 91,0%,
Hukens — B cpenaeM Ha 40,0%.

5. Ha yuvactke p. Cox Hmxke ropoxma B 2014 roxy mo
cpaBHeHHIO0 ¢ 2001 romoM yBENWYMIIOCH COAEP)KAHHWE HUKENS — B
cpemem Ha 33,0%. KoHmeHTpamus OCTadbHBIX METAJUIOB
YMEHBIIINIACh: CBUHIIA — B cpeaHeM Ha 99,0%, Mean — B cpeqHeM Ha
42,0%, uuaka — B cpenHeM Ha 97,0%, MapraHima — B CpeHEM Ha
77,0%, xpoma — Ha 100%.
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6. B 2014 roay BO3ACHCTBUE TOPOJACKOM arjioMepanuu Ha
PEYHYIO CUCTEMY SBJISUIOCH MCHEE BBIPAKEHHBIM B CPaBHCHHH C
2001 romom. Bo3MOKHO, 3TO OOBICHIETCS 3aMETHBIM YIIyYIIEHHEM
KadecTBa OYUCTKHU CTOYHBIX BOJI MIPOMBINIIIICHHOCTH,
MpOU30IIe UM 32 MuHyBIIWe 30 JIeT, a TaKKe YMCHBIICHHEM
TEXHOTCHHON HArpy3kd Ha PeKy, HCXOIAIIEH OT MPOMBIIUICHHBIX
npeanpuatuii r. 'omens.
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YK 546.3 : 574+556+564 (476 —2I') + 543.3
Maxkapenko T.B., lllamposa A.C.
T'omeawckuii F'ocydapcmeenHulii YHUgepcumem um. P.
CKopuHbl

3ATPA3HEHUE TAXKE/IbBIMU METAJIJIAMUA
KOMIIOHEHTOB BOJAHbIX 3KOCUCTEMTT.
TOMEJIA

Pesynomamor  uccnedosanuii  nokasanu  ciedyrowue meHOeHyuu
UBMEHEHUSL COOEPACAHUSL UYUACMBIX MSANCENBIX MEMAINI08 8 MKAHSX
MOATIOCKOG: OOHOHANPAGIEHHOE CHUJICEHUe KOHYEHMpayuli UOHO8
mapeanya 6 1,5-1,8 pasza; onsi medu, kobaibma u Xpoma yseiuieHue
ux cooepoicanus 6 1,5 - 3 pasa.

Tspkenple METauIbl OTHOCATCSI K YUCIY PAacIpOCTPaHEHHBIX U
BECbMa TOKCHYHBIX 3arps3HSIOLIMX BeIIeCTB. B TO e BpeMs OHH,
KaK MMKpPO3JIEMEHThI SIBIISIOTCS HEOThEMJIEMON YacThblO JKHBOTO
opranusma. OTINUUTENbHAs OCOOCHHOCTH TSKEIIBIX METAJUIOB Kak
3arpsi3HUTENIEH — YCTOHYMBOCTh M YBEJIMYEHHE MX KOHLECHTPALUH
MIPU TIEPEXO/JIE MO TPOPHUUESCKUM ETISIM.

Lenp paboTel — W3yYUTh MHOTOJIETHIOK  JIHMHAMUKY
COJIep)KaHUs TSDKENBIX METAUIOB B MATKHX TKaHSIX JBYCTBOPYATHIX
MOJUIFOCKOB W JIOHHBIX OTJIOKEHUH BojoeMoB . lomens wu
TIPUJIETAIOIINX TEPPUTOPUI [T OLIEHKH U3MEHEHHsI aHTPOTIOT€HHOM
Harpy3KH Ha BOJHBIE 3KOCHCTEMBI.

Hnst uccnenoBaHuid ObUTM  BBIOpaHBI BHABI  MOJUIIOCKOB,
IIUPOKO paclpoCTpaHEeHHbIE B BojoeMax bemapycu: meproBuia
obbikHOBeHHast (Unio Pictorum L.) u 6e33yOka OOBIKHOBEHHAs
(Anodonta cygnea L.). MccienoBanust IpOBOJMIMCH HA MPOTSHKEHUN
2002-2014 rr. Ha BomoeMax r. ['oMens C pa3jgMyYHONW CTENEHBIO
AQHTPOTIOTEHHON  HAarpy3kKH W  THAPOJOTHYECKHM  PEKHUMOM.
Omnpenenenue conepKaHus TSDKENbIX METAIOB MPOXOIWIO Ha Oase
PHUVYIl «Wuacturyr Pannonorum» B 1a00paTopud MacCOBBIX
aHaJM30B, a TaKke Ha 0aze MHcTuTyTa reoxumun u reodpnsnkn HAH
Bbenapycu MeTo10M aTOMHO-3MUCCHOHHOM CLIEKTPOMETPHH.

CormacHO MPOBEACHHBIM  HCCIENOBAHUSM,  PE3yJbTaThl
KOTOPBIX TpPHUBEIACHH B Tabmumax 1, 2, TEHICHIUS HW3MCHCHHS
COJEp)KaHUsI HU3Yy4aeMbIX METAJIOB B  TKAHAX  MOJIIFOCKOB
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HEOJIHO3HAYHA! JUTST HWOHOB MapraHia HaOOIaeTCs
OJTHOHAIIPABJICHHOE CHWKCHUEC KOHIICHTPAlUHd, W MUHUMAaJIbHAS
BEeIMYMHA TPUXOAWTCA A 000WMX W3y4aeMbix BuaoB Ha 2014 T.
Opmnako, mid Menu, KoOanbTa M XpoMma (TIOCTIEAHIH METaT TOJBKO
JUTSL TICPJIOBUIIBI) MPOCISKUBACTCS YBEIUYCHUE MX COJCPIKAHUS, H
Ha mepuoxm 2014 1. oTMedaeTcs HamOOJBIIEe  3HAYCHHUC
KOHIICHTPAIMHA COSIMHEHUI JJAHHBIX METAJIOB B TKAHAX U3y4aeMbIX
THIPOOHUOHTOB.

Tabmuna 1

ConepaHus TSDKENBIX METAIUIOB B MATKUX TKAHSX MEPIOBUIIBI

OnpenenseMblil ToKa3aTellb, MI/KT
N3yyaemprit

Mn Cu Zn Pb Co Cr
rong

2002 . 2520,0 11,5 2002 | 1.8 08 | 09

2007 1. 1890,0 12,3 2303 | 1.8 0,7 | 23

2009 . 1840,0 13,4 2001 | 13 0,7 | 23

2011r. 1610,5 13,8 1904 | 14 08 | 26

2014 . 1520,0 15,5 200,5 15 11 2,9

Tabmuma 2
ConepkaHus TSHKETBIX METAJLIOB B MATKHUX TKaHSIX 0€33yOKH

OnpenenseMblil MOKa3aTeNib, MI/KT
N3yuaemsrit

Mn Cu Zn Pb Co Cr
Tox

2002 r. 2341,0 9,6 1494 1,7 06 | 13

2007 1. 1960,6 10,6 150,1 10 | 08 | 12

2009 r. 1902,0 11,2 150,4 11 0,7 | 11

2011 r. 1510,5 12,4 148,5 15 09 | 12

2014 r. 1220,9 14,1 146,3 1,8 14 | 13

st TTMHKA W CBHHIIA BapbHPOBAHUS COACPKAHUS B MITKUX
TKaHSAX  MOJUIIOCKOB  HE3HAYUTENbHBl 32  BECh  MEPHOJ
JONTOBPEMEHHBIX HaOmoneHuit. OHAKO, B XOJIe aHAM3a COCTaBa
BOABI OTMEYEHO YBEIWYECHHS KOHIIEHTPAUK BBIIICHA3BAaHHBIX
METaJIJIOB MPaKTHYECKH B 2 pa3a ¢ MOMEHTa Hadalla MCCIIEOBaHUH.
Bo3mokHO, coeTMHEHUs IMHKA U CBUHIA HAXOJSTCS B KOMIIOHEHTaX
BOZIOEMOB B MaJIOZOCTYITHBIX JJIS 5KUBBIX OPraHU3MOB (hopMax.
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[Ipoananu3upoBaB  MONyYCHHBIE  PE3yJbTATHI, OBLIO
YCTAHOBJICHO, YTO MEXaHU3MBl W IYTH MOCTYIUICHUS TSKEIBIX
METAJIJIOB B TKAHM MOJIIFOCKOB Pa3IMYaIOTCs, U KaK IPUMEDP MOXKHO
MIPUBECTH COJIEPIKaHUE XPOMa B MATKHUX TKaHSIX TUAPOONOHTOB. Taxk,
JUIL  TIEPJIOBHLBI  XapaKTEPHBI  CIEAYIOIINE 3aKOHOMEPHOCTH:
KOHIICHTpAITs HOHOB JAaHHOTO MeTajlia Bo3pocia 3a mepuox 2002-
2014 rr. B 2,8-3,0 pa3a, 1 MaKkCHMaJabHOE 3HAUCHHE MPUXOIUTCS Ha
2014 r.; omHako, B TKaHsIX 0e33yOKHU COJICpPKaHUE MOHOB XpoMma 3a
3TOT JK€ TEpPHOA HCCIEeOBaHUN KoJeOneTcss B Y3KHX Mpeesax
(mammensbIiee 3HaueHUe oTMedeHo B 2009 ., B JambHEUIINN TTEPHOT
HaOIoanoch HE3HAYUTEJbHOE yBeJIWueHHe). ['omoBas AMHAMHKA
HaAOJIONEHUH 32 U3MEHEHUEM KOHICHTPALUN M3y4aeMBIX METaJIOB
MoKazaja, 4TO OJAHWM W3 TJIAaBHBIX 3arpsA3HATENECH MATKUX TKaHEH
0e33yOku OBUTH MOHBI KOOaJdbhTa: KOHIICHTpAIusS MOHOB BO3pOCia B
1,4-2,5 pa3a; HO B TKaHSX NEPIOBHUIBI POCT 3HAUYCHHUH COJICPKAHUS
MeTaJlyla HE3HAYMTCIbHBIA (YBEIMYWIOCH B cpeaHem 1,5 pasa).
[lomyueHnHsie  pe3ydabTaTbl  TOBOPSAT 00  MHIWBUAYATBHBIX
0COOEHHOCTAX HAKOIUICHUS! TSDKENBIX METAJUIOB pPAa3HBIX BHJOB
MOJUTIOCKOB, YTO MOXHO OOBSICHUTH paboTOil MEXaHW3MOB
OJIOKUPOBKH U aKKyMYJIMPOBaHUS TSHKEIBIX METAJUIOB, XapaKTEPHBIX
Ui BceX THApoOHoHTOB. ClexyeT OTMETHTh, YTO MaKCHUMaJIbHbIC
KOHIIGHTPAIllMM HOHOB J>Kelle3a B MSTKUX TKAaHAX [EPJIOBUIBI H
0e33y0ku oTMeueHa y ocobeit, oroopaHHbIX B 2002 romy.

HauGonee momHas oOleHKa 3arpsA3HEHHOCTH TOPOJCKHX
BOJIOEMOB TSDKEIIBIMA MeETaJIaMH TPeOyeT KOMIUIEKCHOTO aHalu3a
WX COJEepKaHUS B PAa3IMYHBIX OHOTHYECKHMX H aOWOTHYECKHX
KOMIIOHEHTaX BOJIHBIX 00BeKTOB. Ocob0e 3HaueHrEe IPU 3TOM HUMEET
W3yYeHHE TMPOIECCOB MUTPAllUM JJIEMEHTOB - TMOJUTFOTAHTOB B
mpejenax BoJ0eMa, a TAKKE B3aUMOCBSI3M U B3aUMO3aBUCHMOCTH UX
colepKaHUsl B JOHHBIX OTJIOXKEHHUSX, BOJE, PAaCTHTEIBHOCTH U
JKUBOTHBIX opranuzMax. Jlns Haubomee 0O0OOIIEHHONW OICHKH
COJIep)KaHUsI TSDKEJBIX METaJUIOB B BOJOEMAax Mbl HCIOIB30BAIN
JaHHBIE O XUMHUYECKOM COCTaBE JIOHHBIX OTJIOXKEHUH.

Kak mnokazanum mnpoBeneHHbIE HCCIEIOBAaHUS MO OLECHKE
COJIep KaHUs TSDKEITBIX METAIIOB B JIOHHBIX OTJIOKEHHSX BOJOEMOB
r. lomens, MakcUMaTbHOE COAEp)KaHWE TMPAKTHYECKH BCEX
H3yyaeMbIX HWOHOB (MCKJIIOUYCHHE MeAb) OTMEUEHO B JOHHBIX
OTJIOXKEHUsX, oToOpanHeix B 2007 romy (tabmuma 3). Huzkumit
YPOBEHb KOHIIEHTpAIlMii MOHOB MapraHlla WU CBUHIIA OIPENEIICHHI B
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2011 romy, menu, nmHKa u kobambra B 2002, xpoma B 2014.
[lonydyeHHbIE JaHHBIE MOI'YT OTOOpPaXKaTh MUTPAIUIO THKEIBIX
METaJUIOB M WX COEAWHCHHH, T.€. CIIOCOOHOCTH IIepeMENIaTbCs |
TepepacpenesIThCs B OMOTHYECKMX W aOWOTHYECKHX
KOMITOHEHTAaX.
Tabmuma 3
ConeprkaHre TSOKENBIX METAJUIOB B TOHHBIX OTJIOKECHUSAX MT / KT

OmnpejenseMplii oKa3aTesb, MI/KT
N3yuaemprit

Mn Cu Zn Pb Co Cr
rong

2002 r. 990,00 | 7,92 | 10,22 | 9,70 | 1,11 | 11,64
2007 r. 1530,00 | 16,47 | 186,60 | 12,60 | 6,07 | 17,34
2009 r. 1430,50 | 16,99 | 73,20 | 10.30 | 1,50 | 15,48
2011 r. 1217,00 | 17,60 | 52,16 | 6,08 | 1,00 | 12,38
2014 r. 936,60 | 23,40 | 94,00 | 7,40 | 1,90 | 11,20

MOHHTOPUHTOBBIE  HCCIENOBAaHHWA  IMOKa3ajdd, dYTO He
HaOIIO/TaeTC OJHO3HAYHOW TEHICHIIMN CHIDKEHUS COIepKaHHS
HMOHOB TSDKEJBIX METAUIOB KakK I TKaHEH MOJUIIOCKOB, TaK W JUIS
JIOHHBIX OTJOKeHWM. Tak, Jjus MapraHila XapakTepHa TEHICHIIHS
yBenmueHus KoHIeHTparwmii B 1,2-1,5 pasa B 2007-2011 rr., a 3atem
He3HAUMTEIbHOE CHIDKeHHE. [loxokasg TeHaeHuus HaOJI01a1ach
TaKkK€ W JUI1 HWOHOB CBUHIA U Xpoma. [IpoaHaiusupoBas
MOJTy4eHHBIE Pe3yJabTaThl, OTMEYEHO, YTO TONBKO I MEIH
XapakTepHa TEHACHIUS OJTHOHATIPABJIEHHOTO YBEIHYESHHSI
COJICp)KaHUsI MOHOB B a0MOTUYECKOM KOMITOHEHTE BOJIOEMOB B 2,5-
3,0 pa3a, ¥ MaKCUMAaJIbHBIM YPOBCHb KOHIICHTPAI[MK ITPUXOIUTCS Ha
2014 ron.

Huskue 3HayeHHMs coaepkaHUs KoOajibTa ONpEACicHbl B
TIOHHBIX OTJIOKEHMSIX, 0TOOpaHHBIX B 2002 romy, Toraa kak B 2007
HaOIII0/TaeTCs PE3KOe YBEIMYCHUE KOHIICHTPAIMA JJAHHOTO MeTalia
B cpeaneMm 5,5 pa3. Takoil pe3kuil pocT cojepkaHUs KoOalbTa,
BO3MOJKHO, CBSI3aH C BTOPHYHBIMHU IPOIECCAMU, IPOUCXOISAIIUMH B
BOJIOEME, OJIHAKO, HE UCKJIFOYEH U (PaKT BHEUTHETO 3arpsi3HEHHMSL.

3a mepuoj MOJTOBPEMEHHBIX HAOIIOJCHUA, OBUIH OTMEUYCHBI
CICHYIONIAE TCHACHIIMA W3MCEHEHUS COICP)KaHMS HM3ydaeMbIX
TSDKETTBIX METAUIOB B TKAHSAX MOJUTFOCKOB: OJHOHAIPABJICHHOE
CHUKCHHUE KOHIEHTpalui noHoB Mapranma B 1,5-1,8 paza, ognaxo,
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Uil Mead, kobOambTta W Xpoma (TIOCIEAHWH METaul TONBKO JUIS
MEpPIOBUIIBI) TPOCIEKUBACTCA YBEIWYCHUE WX coaepkaHus B 1,1-
14 pazsa wm 2,9-3,1 paza COOTBETCTBEHHO. B03MOXHO,
3aKOHOMEPHOCTh YMEHbBILICHHS KOHIEHTPAlMii HOHOB MapraHua B
TKaHSAX JIBYCTBOPYATBHIX MOJUTIOCKOB CBfi3aHA KaK CO CHIDKCHHEM
COIep)KaHUs HMOHOB JAHHOTO 3JEMEHTa B  IPOMBIIUICHHbBIX
BbIOpOCax, TaKk M C W3MEHCHMEM HaJIM4usl JOCTYHHbIX (OopM
METaJUIOB AJISl aKKyMYJIMPOBAHUS THIPOOMOHTAMH B aOMOTHYECKUX
KOMIIOHEHTaX BOJOEMa.

OneHuTh N3MEHEHUS! aHTPOIIOT€HHON HArpy3KH BOIOEMOB T.
T'omensa mo COACPKAHUIO TAXKCIIBIX MCTAJIOB B MATKUX TKaHAX
MOJUIIOCKOB Y JIOHHBIX OcCaJKax CJO0XHO, TaK Kak He
MPOCICKUBACTCA ~ OAHO3HAYHOM  TEHICHUMHW  BapbUPOBAHMS
KOHIIEHTPAIMI U3ydaeMbIX HOHOB MeTaiuioB. J[ist Hanboee morHoM
OLICHKM  JKOJOTMYECKOM  OOCTAaHOBKM  BOJOEMOB  CIIEIyeT
HCIIOJIB30BaTh U JPYyruc 6I/IOTI/I‘-ICCKI/IC u aGI/IOTI/I‘-IeCKI/Ie KOMITOHEHTBI
BOJHBIX CUCTeM (pacTeHws, BOIa, OPIOXOHOTHE MOJLUTIOCKH).
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Y]IK: 555.521
MesbHUK B.B.

’KuToMHMpCKHii rocyAapCcTBEHHbIH TEXHOJIOTHYECKUI
YHUBEPCUTET

AHAJIU3 PAJJUOAKTUBHOTO 3ATPA3HEHUSA
MPOAYKIUH JIECHOT'O XO3SIlICTBA B
*KUTOMMPCKOM OBJIACTH

B cmamve mnpogeden amanuz paouoaxkmueHozo  3acpA3HeHUs
npooyKyuu JiecHoeo xossticmea 6 JKumomupckou obracmu. B
pesynbmame  aHauza  asmop  OOKA3bIAem, YmoO  VUUMbléds
cneyupuky U CIONHCHOCHb PAOUAYUOHHOU CUmyayuu 6 Jecax,
UCNOMb306aHUe NPOOYKYUU JIeCHO20 XO3AUCMEAd Hylcoaemes 8
peanamenmayuiu.

Asapus Ha YepHoObUTbCcKON ADC TprBeia K 3HAUYUTENEHOMY
PaAMOAKTUBHOMY 3arps3HEHMIO JIECHBIX HAacCaXIeHUH YKpauHbI.
HaunOonee  WMHTEHCHMBHOMY  paJMOAKTUBHOMY  3arpsA3HEHHIO
noaBepriuch jeca [lonecss YipauHsl — ocobenHo JKuromupckow,
PoBenckoit wu BonblHCcKOW oOnmacteil. HaubGonbmime ypoBHH
paZMoaKTUBHOTO 3arpsi3HEHHs MO4YBHl B JKutomMmpckol o6iacTu
HaOMIONAIOTCST B JiecaX TIOCYJApPCTBEHHBIX JIECOXO3SHCTBEHHBIX
MPEINpUsITHH, PACIONOXKEHHBIX B CEBEpHOM YacTh o0JacTH -
Hapoauuckom, OBpyuCcKOM, CnoBe4aHCKOM, Jlyrunckom,
Kopocrenckom necxosax. Tak, 99,2% Tepputopun IBYX MEPBBIX U3
MEPEUYNCIIEHHBIX XapaKeTPU3YIOThCS PaJMOAKTUBHBIM 3arpsi3HEHUEM
ceeime 1 Ku/km®. Beero ma JKurommprumee okasamoch 31834 ra
necoB, TrAc¢ Obbla 3ampemieHa Jro0ast  JIECOXO3sSHCTBEHHAs
JEeSATENBHOCTh, 98568 ra - rie perylaMeHTHPOBAIOCh UCIIOIb30BaHNE
MpoayKImK u3 ApeBecuusr; 439879 ra - Tae 3ampemanach 3aroTOBKa
HEAPEBECHOW MPOAYKIHHU Jeca. | TaBHBIM CHIPBEM, IMOJIyYa€MBIM B
JIECHOM  XO35HCTBE, SABJSIETCA JAPEBECHMHA PA3JIMYHBIX IOPOJ
JIepeBLEB, KOTOpPble NPOM3PACTAIOT B pPasHbIX HIAaPUUECKUX U
paAvanMoOHHBIX ycioBuAx. [lummeBas MpoayKmust jeca SABISETCS
KPUTHYECKOH C TOYKH 3PEHUS COONIOCHUS JOITyCTUMBIX YPOBHEH H
BO3MO>KHOCTH 3HAaYUTEIBHOI'O MPEBBINIEHUSA TMOCIETHUX AaXKe Ha
TEPPHUTOPHI C YPOBHSIMH 3arpsisHeHmst - Cs oxouno | Ku/km?.
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Ha ocHOBaHWM JaHHBIX PaTUOJOTHYECKOTO KOHTPOJIS HAMH
ObL1a NpOaHaNU3UPOBaHa YEeTBIPEXJICTHSS JIUHAMUKA
PalMOAKTUBHOTO 3arps3HEHHS HEKOTOPBIX BHJOB MPOIYKIIUU
JmecHoro xossiiictBa B JKurommpckoit obmactu. Ha pucynke 1
IpeJCTaBIeHA 00Was JMHAMUKA YJACTbHOM aKTHBHOCTH 'CS B
CBEXHMX JIAKOPAcTymuX  sirojax. [IpeJcTaBieHHBl  JaHHBIC
JEMOHCTPHPYIOT OOIIYIO TCHCHIIUIO YMEHBIIICHUS PaIHOAKTHBHOTO
3arpsi3HEHMS AT0J] B TEUCHHE MPOAHATU3UPOBAHHOIO Mepuozaa. Taxk,
NOMyCTHMBIE YPOBHH comepskamms —'Cs (500 Bi/kr), 6bum
npesbiieHsl B 1997 romy B 48,01% ot oOmero kosnmdecTsa
oOpasnos, B 2002 rogxy — B 45,15%, 2006 — B 29,2%, 2011 — B
14,6%.
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Puc. 1 - YacrotHoe pacnpeneneHre 00pa3IoB CBEKUX ATOJ B
o 137
JMana3oHax yJIeIbHOU aKTUBHOCTH 3Cs

AHanum3upys pe3ylbTaThl  PagUOIOTHYECKOT0  KOHTPOJIS
JAHHOTO BHJA TPOMYKIUHM JIECHOTO XO3SICTBa 3a YKa3aHHBIN
TeproA, MOKHO Habmonats craemyromiee: ¢ 1997 mo 2002 rox momns
o0pasioB ¢ konueHtpaiueit 500 bk/kxr ymenspmunack Ha 2,86%; ¢
2002 1o 2006 rox - Ha 15,95%; ¢ 2006 o 2011 rox - Ha 14,6%, a c
1997 mo 2011 rom - mHa 33,41%. Yacte 00pasmoB, yaelbHAS
aKTHBHOCTH ~'CS B KoTopeIx mpebiinana 2750 brk/kr, B 1997 roay
nocturaia 2,08%, B 2006 roay - 3,1%, Toraa kak B 2002 u 2011
rojiax JaHHOE MPEBBIIICHHE BOOOIE HE HAOIIFOIAIOCh.

[TogoOHBI aHamu3 OBUT  TPOBEAEH W I TaKOTO
«KPUTHUYECKOTO» B PaJIMAllMOHHOM OTHOIIICHUHU BHJA JUKOPACTYIICH
MIPOIYKIIMH Jieca, KaK CheT0OHBIe TPUOBI (pHUC.2).
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Puc. 2 - YacroTtHOE pacmpeneneHne 00pa3ioB CheT00HBIX TPHOOB B
IMAMa30HaX YAEeNbHOM akTHBHOCTH > CS

Ucxons w3 naHHBIX, NPOWJLTIOCTPUPOBAHHBIX HA PHUCYHKE,
MOXKHO YTBEpKaath, 4yto B 1997 romycwhenoOHbIE TPUOBI MUMEIH
JOBOJIPHO 3HAYUTENBbHOE DPAAMOAKTHBHOE 3arpsisHEHue. B naHHbIM
rog Tonbko 25,15% o00pa3noB COOTBETCTBOBAIM JIOMyCTUMOMY
YPOBHIO yIeibHOM akTiBHOCTH >'Cs (500 Br/kr), 37,89% umernn
yaenbHyro aktuBHOCTH 10 3000 bx/kr, a 12,8% - 6onee 7000 Bx/kr.
[lomobnas kaptuHa Habmoganack B teueHue 2002 roga - TOIBKO
22,2% wu3 Bcex 00paslioB COOTBETCTBOBAIM JCHCTBYIOIIUM HOpMam,
a 77,8% ee TmpeBBIAIM WM HWMEIH PA3JIMYHBIE TPOLIEHTHBIC
konebanus, - Hanpumep, 30,6% uMenn yoenpHyl0 aKTUBHOCTH IO
2000 Bx/kr, 30,5% - no 7000 Bx/kr u 16,8% - 6onee 7000 bk/kr. B
teuenue 2006 roga oCTaTodyHO OOJNBIIONW MPOIEHT ChEAOOHBIX
rpuOOB MpEBBILIAT JOMYCTUMbIE YPOBHH B HECKOJIBKO Pa3 M TOJBKO
B 26,33% 00pa3noB KOHUEHTpamws > 'CS He MPEeBBIMIANA HOPMBL.
Tak, nanpumep, 14,03% umenn yaenbHyr0 aKTHUBHOCTH B Tpejaeax
2000-3000 bx/kr u 10,53% - B mpenenax 5000-7000 bk/kr. Tonbko ¢
2011 roma paguoakTuBHOEe 3arpssHeHne /0%  oOpas3mos
COOTBETCTBOBAJIO HOpMAaTHBY, 27% - UMeNH yAeJIbHYIO0 aKTHBHOCTH
ot 500 mo 2000 bx/kr u mump 3% Haxommiuch B mpeneiax 3000-
5000 Bx/kr.

Bonee meranbHbIl aHATH3 comepxkaHus °'CS B CheXOOHBIX
rpubax Mo3BOJISIET YTBEPKAATh, UTO B Ipeeax KakI0ro U3 JECHBIX
X03aHCTB JKUTOMHUpPCKOH 00MacTH W WX OTHENBHBIX JIECHUYECTB
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aMIUTUTyla yACTbHOW AKTHBHOCTH KOJEOJNETCS B 3HAYHUTEIBHBIX
npenenax (puc.3).
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Puc.3. JlunamMuka yaenbHOU aKTHBHOCTH B3Cs B cBexmx rpudax
OT/IeNBHBIX JIecX030B JKutomupckoii odnactu

AHanmu3upysl TIONy4eHBIE JaHHBIE, MOXHO YyTBEpPXKIaTh
cienyromee: B JKUTOMHUPCKOM — TOCIECX03€  HaONIONAIOTCS
MUHUMAIIbHbIE YPOBHH PAJMOAKTUBHOTO 3arps3HEHUS CheIOOHBIX
rpuboB, MakcumMyMm mnpuxogutrcs Ha 2002 TOog W COCTaBIseT B
cpenaem 335 br/kr; B Hapomudckom rociecxo3e MakCUMallbHast
YAeIbHasi aKTUBHOCTb Bics B chenoOHBIX Tpubax 1997 romxy
cocraBuna 4578 br/kr, B 2006 rony - 2088 Bk/kr. Yto kacaercs
EMuUnpYrHCKOTO J16CX03a, TO PagHOaKTUBHOE 3arps3HEHHE TPUOOB
He mpeBbmuio 500 br/kr tompko B 2006 m 2011 romax, a B
JlyruHCcKOM ToOCIIecxo3e HaONIOAMKNCh TPEBBIIICHHS JTOIMYCTUMBIX
YPOBHEH B TEUEHHUE BCETO MPOAHATU3UPOBAHHOTO TIEPHO/IA.

3HauMTENIbHOE BHUMaHWE OBLIO YAEJIEHO HaMU aHAIH3Y
00pas3IoB TOIUIMBHOM JipeBecuHbl. B Teuenne 1997 — 2012 rr. Bcero
OBUIO MPOAHAIM3MPOBAHO PpAJAMOAKTHBHOE 3arpsizHeHne 1483
obpasma maHHOTO BHma mpomykinud. Kak BHIHO W3 JTaHHBIX,
MPEJICTABICHHBIX HAa PUCYHKe 4, MUHHUMaIbHOE NPEBEHIIICHUE B
1,06% o6pa3noB Habmonanocs B 1997 roay u 1,18% - B 2012 roxmy.
B 2002 roay HOpMATHB yaenbHOi akTHBHOCTH ' Cs (740 BK/Kr) GBLT
npebliieH B 17,44% o0Opasios, a B 2006 roy 1aHHOE MPEBBINICHUE
Ha0JII01AJI0Ch TOJIBKO B 5,9% 00pa3ioB H3 BCEX
MIPOAHATN3UPOBAHHBIX.
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Puc.4 - YacroTHoe pacnpeseneHue 00pa3iioB TOIUIMBHOM JPEBECHHBI
o 137
B [Mara3oHax yAeJIbHON aKTUBHOCTU 3Cs

Crnenyetr otmetuts, uto ¢ 1997-ro k 2012-my roxy otbop u
aHayiu3 0O0pa3loB TOIUIMBHOHM JpPEBECHHBI C IIENIBIO OIpEeeIeHUs
yIeIbHONW AaKTUBHOCTH yBenudwics B 6,4 pasza. [Ipowmsomuio
3aMETHOE YBEIMYEHHE YacTOTHl MOMNaJaHusi 00pa3loB B JWAIA30H
HaUMEHBIIEH YJE€IbHON aKTUBHOCTHU: YacTh JHaNa3oOHa COJIEpKaHUA
'Cs B TommBHoO# apesecune <100 Bx/kr Bospocia ¢ 2002 mo
2006 rox Ha 26,52%, ¢ 2006 mo 2012 rox - Ha 25,14%, a ¢ 1997 no
2002 rox - HaobopoT, ymeHbInIach Ha 13,32%. B menom, MoxkHO
yTBEpKAaTh, YTO HA JAHHBIH MOMEHT PaJMOAKTHBHOE 3arps3HEHHE
TOTUTUBHOW JPEBECHUHBI HE MPEBBIIIAET HOPMY.

AHanu3upyst OaHHBIE 3a YeThIpe ToJa B Mpeaenax
JKuromupckoit obmactu (puc. 5), MOKHO yTBEPKIATh CIEAYIOIIEe: B
BapanoBckoM rociecxo3e HaONMIOAAIOTCI MHHHMMAJbHBIE YPOBHHU
PannOaKTUBHOTO 3arpsi3HEHUS] TOIUIMBHOW JPEBECHHBI, MaKCHMYyM
mpuxoautces Ha 1997 rox u cocrapmsier 174 Br/KT, a MUHHMAaIbHAS
BEHJIMYMHA Y/ICIbHOH akTHBHOCTH °'Cs cocrtaBmser 39 Br/kxr. B
HapouuckoM rociecxose yenbHas aKTHBHOCTb o Cs B TOILIUBHOI
JPEBECHHE NPEBBIIIAECT JOMyCTHMBIE YPOBHHM TOJIBKO B 1997 rony,
MaKcHMajlbHOEe 3HaueHue cocraBisier 1028 Bk/kr; B mocieayromue
rOZbl MPEBHILICHUS He HAOIIONANNCh, a YAeTIbHAs aKTUBHOCThH ObLIa
B nipeaenax 331-590 br/kr.
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Puc.5 - [lunaMuka yaenbHONM aKTUBHOCTHU 37Cs B TOMIMBHOI
JPEBECUHE B HEKOTOPBIX rociecxo3ax Kuromupckoit obiaactu

B Hosorpan-BosbiHckoM TOcnecxo3e yaeiabHas aKTUBHOCTb
TOIUIMBHOU npeBecuHbl He mnpeBbimaer 200 bk/kr B TeyeHne Bcero
nepuona  Habmogenuii. B BenmokopoBumuckoM  rocnecxose
HaONIONaNNCh CIEAYIOIUEe KoneOaHusi YICNbHOH aKTHBHOCTH B
JaHHOM BuJe JecHoW mpoxyknuu: B 2002 romy - 558 Bbr/kr u B
2012 rony - 209 bx/kr.

[Tony4yeHHbIE PE3yNBTATHI MO3BOJSIOT CHENATh CIELYIOIINE
BbIBOABI. HauGombiine ypOBHH pPaJMOAKTUBHOIO —3arps3HEHUS
OTMEYAIOTCSI B HEIPEBECHOW MNPOMYKLIHUHM Jieca - JITUKOPACTYIIUX
STOJHBIX PACTEHHSIX U IUIOJOBBIX TellaX ChEeJOOHBIX T'PUOOB.
Ilponykuust J€CHOro XO3sMiCTBA W3 JPEBECHUHBI B  IIEJIOM
COOTBETCTBYET JONYCTHMBIM ypOBHSM. PaguanimOHHOMY KOHTPOJIIO
CbeIOOHBIX IPUOOB CiIeayeT yAeIuTh 0c000e BHUMaHHUE BCIIEIICTBHE
3HAYUTEIFHOTO KOJMYECTBA BHIOB M CYIIECTBEHHBIX Pa3U4Uid B
MHTEHCUBHOCTH aKKyMYJSIUM paJuoHyKiIuaa w3 nousel. [lo
YPOBHIO  PaJMOAKTHBHOIO  3arpsA3HEHUs JIECHOM  MNpPOTYKIMH
rocaecxo3bl JKutoMupckoir 0071acT MOKHO Pa3MECTHTh B IOPSIZIKE
YBEIUYEHUs YIEeNbHOH aKTUBHOCTH B oOpasnax: JKUTOMHUpPCKUH H
bapanoBckuii — EmunbunHckuii u  HoBorpaa-BosbHckuih —
Jlyruackuii u benokopoBuuckuit — Hapoanuknii u OBpyuckuii. B
OCHOBHOM 3TO CBSI3aHO C IJIOTHOCTBIO PaJMOAKTUBHOIO 3arpsi3HEHUS
TIOYBHI - B IIEPBBIX JBYX FOCIECX03aX OHA He mpeBbimaet 1 Ku/km®, a
B JIBYX ITOCJICTHUX MOKET IPeBBImaTh 40 Ku/km?.
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YK 504.064:504.5(477.46)
Muciawk 0.A.

YepKacckuil rocyapCTBeHHbIN TEXHOI0THYeCKH I
YHUBepCUTET, I. YepKkacchl

UCCJEAOBAHUE KUC/JIOTHO-IIEJIOYHBIX
CBOHMCTB YPEO3EMOB

Jana xapaxmepucmuxa nougennozo nokposa 2. Yepraccel. C
ucnonvzosanuem npoepammnozo naxema SURFER nposedeno
Kapmozpaghuposanue 3KCNePUMEHMATIbHBIX OAHHLIX NO U3MEHEHUIO
KUCIOMHOCMU NOY8 8 PA3HBIX 30HAX 20POOd.

YpOanuzanusi mpuBena K (QOPMHUPOBAHHIO HCKYCCTBEHHBIX
OKOCHUCTEM —  TPUPOAHO-aHTPOIOTEHHBIX  TEPPUTOPHUATHHBIX
KOMIUIEKCOB, JJIi KOTOPBIX XapaKTepHO HapylIeHHE €CTECTBEHHBIX
CBA3eH MEXJy paslIUYHBIMH HMX  KOMIIOHEHTaMH, 3aMeHa
€CTECTBEHHOTO peXHMMa (PYHKIIMOHUPOBAHHWS HA WCKYCCTBEHHO
00y CJIOBJICHHBI. BaxHbim KOMIIOHEHTOM TE€0CUCTEM,
(dopMHpYIOLIMXCST B YCIOBHSIX YpOaHM3allUM, SIBJISIOTCS TIOYBBI,
KOTOphIe  00€CIEeYHBAOT  MPOAYKTHBHOCTH CHCTEMBI H €€
OouopazHoobpazue. OCHOBHBIMU (YHKUUSMH YpOO3EMOB SIBISIFOTCS
MIPOJAYKTUBHOCTh, TPUTOAHOCTH JUIA TIPOM3PACTAHHS 3€JCHBIX
HACaXJIEeHUH, CIMOCOOHOCTh COpOMPOBATh B TOJIIIE 3arps3HSIONINE
BElIECTBA W YJIEPKWBaTh WX OT IPOHUKHOBEHHS B ITOYBEHHO-
TPYHTOBBIE BOJBL. B oTimMyne OT BO3AYIIHOM KM BOAHOW CpEIBI,
TTOYBBI WCIIBITHIBAIOT Haunbonee CUIIBHOE BIIHSTHHE
ypOaHUCTUYECKOr0 Tpecca, OBICTPO MOMIOMIAIOT IOJIIOTAHTBI |
OYEHb MEJJICHHO MX TpaHcHopMupyroT. COCTOSTHHE TOPOJICKUX MTOYB
OTIPEIETISAET JKOJOTHYECKYIO CHUTYallMI0 B METaloJIMCE B IIEJIOM.
[TouBBl B TOPOJACKUX YCIOBUSX — MOIIHBINA CBOCOOpa3HBIH PUIBLTP,
KOTOPBI BMECTE C pacTECHUSIMM IOIJIOMIAET M YacTHYHO
00e3BpeKMBACT TOKCHYHBIE BBIOpOCH. Jlake ecnm mouBa He
CTaHOBHTCSI 0€3)KM3HEHHOH, TO (OpMHUpPYIOLIHECS B HEHl OMOLIEHO3BI
OTIUYAIOTCS MallbiM O00BEMOM OHOMACCHI, HHU3KOW CKOPOCTHIO
OHMOJIOTHYECKUX TIPOIECCOB, Y3KMM BHIOBBIM COCTaBOM, CJIa0OM
YCTOHYMBOCTRIO. Ha u3MeHeHHe JKONOTHYECKHX (YHKIHMH |
COCTOSIHUSI TTOYB OBICTPO pearupyroT MOYBEHHBIE MHUKPOOPTaHU3MBI,
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9T0  OTpakaeTcss B  OHOXMMHYECKOW  akTuBHOCTH  [1-4].
Crepunusyromuii  3QQeKT pasHbIX 3arps3HEHUH NPUBOIUT K
BBINIAJICHUIO YYBCTBUTEJBHBIX BHUJIOB MHKPOOPTraHU3MOB, paCIany
MUKpPOOHBIX IIEHO30B, IOTEpe OMOXMMHYECKON aKTHBHOCTH TTOYBHI, a
rubesTb MEKPOOPTaHU3MOB — K JICTpaaliii SKocucTeM [5-8].
l'opoxackue moYBBbI CITy’)KaT OCHOBOW W AJIA CYLIECTBOBAaHHUS
3€JICHBIX HACAKICHUM, HMEHHO HX IIOKa3aTeJd BO MHOTOM
ONPEACISAIOT  OOraTCTBO  aCCOPTHMEHTA  PACTCHHU,  KPacoTy
KOMIIO3ULIMM, POCT M JIOJTOBEYHOCTh HacaxacHuM. I[louBeHHbIN
MIOKPOB M €ro TOPU30HTHl JOJDKHBI OTBEYaTh OIPEACICHHBIM
TpeOOBaHUSAM [0 CBOEMY TPaHYJIOMETPHYECKOMY  COCTaBy,
IJIOTHOCTH  CIIOKCHHS, HAJIWMYMEM DJJIEMEHTOB TUTaHUS U
Mukpodopsl. bonpimoe 3HaueHWE WMEET KHCIOTHOCTh ITOYB.
[TokazaTenu KUCIOTHO-ILEIOYHOTO COCTOSIHAS TOPOACKHUX ITOYB
0COOEHHO BaXXHBI I KyJIbTYpHBIX pactenuil. [logkucnenue wu
MoAIIeIaYMBaHUE TOYB — TMPOLIECC, BEAYIIUHA K TOHMKEHUIO
YCTOWYMBOCTH SKOCHUCTEMBI W THOenn pacTuTensHocTH. OUeHb
KHCIIBIE M OYCHb IICJOYHBIC TIOYBBI HEONArONMPHUATHBI IS
OOJIBIIMHCTBA PACTEHUH W MHMKPOOPTaHW3MOB, OHHM 00JaJaI0T
IUIOXUMH (DU3MYECKUMH CBOMCTBAMH, OPTaHUYECKOE BEIECTBO B
HUX He 3aKpeIursiercsi, TOYBBI OOENHEHBI IMUTATEIbHBIMH
BEIIECTBAaMH. B TOPOICKHX YCIOBHSIX TIOYBBI, KakK IIPaBHIIO,
MOABEPraloTCsl MOJIICIAYMBAHUIO B  pe3yjbTaTe MPUMEHEHUS
AHTUTOJIOJICAHBIX PEAareHTOB, a TaKXKe MOMaJaHusl CTPOUTENbHBIX
OTXOJIOB, COJEp)KAIllMX TIOBHIINICHHBIE KOJIMYECTBa KapOoHaTa
kanpiws. [Ipu xapakTepUCTUKE KUCIOTHO-IIEIOYHOTO PEXXIMa TT0YB
BBUICTISIIOT chenytomme rpananuu: pHy,o=6,5-7,0 — mpuromusie u

wiogopoaubie; pHppo=7,0-7,5 — mNOTEHIMAIBHO IUIOJAOPOIHBIC,
pHu20=7,5-8,0 — manonpuroansie u ciaadoToxkcudubie; pHpno=8,0-
8,5 — cpeaHenpurogHele U cpeAHETOKcHuHble; pPHp0>8,5 —

HETIPUTO/IHBIE 110 XUMHYECKUM CBOMCTBAM M CHIILHOTOKCHYHBIE [9)].
Jnst  OoNmbIIMHCTBA  BWJIOB  JIMCTBEHHBIX  JIepeBbEB  Ooliee
OnaronpusitHa ciabo Kucias uiaM HedWTpanbHas cpexa (pH=5,5-7,0).
YcuneHnne KUCIOTHOTO BO3JEHCTBUS aHTPONOI€HHOIO TeHe3uca Ha
ypbonanamad T aKTyaIn3upOBaI0 U3yUYeHUE KUCIOTHO-IEIOYHBIX
CBOMCTB ypOO3eMOB Kak BaXHOro (akropa YCTOMYHUBOCTH
9KOCHUCTEM TOPOJIOB.

Jlurorennoit ocHOBOM naHamadToB r. Yepkacchl BBICTYAIOT
nécchl M JIECCOBUAHBIE CYIVIMHKH, CYIECH pPa3jIYHOIO TeHe3Hca.
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[TouBeHHBI TOKPOB  OTIMYAECTCS 3HAYUTEIBHOM MECTPOTOM.
Haunbonee pacnpocTpaHeHbl YepHO3EMbl TUIIMYHBIE MaJOTyMYyCHBIE
Y JTyTOBO-YEpHO3EMHBIE MOYBHI Ha JECCOBBIX Moponax. [louBeHHBIH
MOKpoB T. Uepkaccel ObT  TpaHC(OPMHUPOBAaH B CBS3H  C
pa3HOOOpa3HBIM CTPOUTENBCTBOM, CcO3laHHeM KpemeHdyrckoro
BOJOXPAHWINIIA, ITOCIEAYIOMIEH 3acCTPOUKOI0 OeperoBoil 30HHI,
OKYJIbTYpPHBaHHEM B cajjaX, Oropojax, rmapkax. B HOBBIX paiioHax
MHOTO3TaXHOH 3acTpOWKM 3HAYUTEIbHAs YacTb TOPOJCKUX IIOYB
y)K€ HE HUMeeT MPHU3HAKOB 30HAIBHBIX IOYB, HUX Hpoduin
c(hOpMHUPOBAaHBl OPTaHMYECKUMH W MUHEPAJIbHBIMH HACHITHBIMU
TPYHTaMH Pa3HOTO TPaHYJIOMETPHUECKOTO COCTaBa, KapOOHATHBIM
mebHeM u T.1m. CoXpaHHMBIIMECS WUTIOBUAILHBIE TOPU30HTHI TIOYB U
MaTepUHCKHE IOPOABI TIepEeMEIIaHbl C MPHUBE3CHHBIMH TPYHTaMH,
BKJIFOYAIOT  OBITOBOW W CTPOWMTENBHBIH  Mycop.  Jlerkwit
MEXaHMYECKUI COCTaB ¢ MpeoOiajjaHueM IMecdaHor (pakuuu, a
TaKkKe HU3Kas TYMYCHOCTh TIIOYB JAlOT OCHOBaHMS  JJIs
MPOTHO3UPOBAHUS  CNA0OTO  BBINIOMHEHWS WMH  CAaHHWTaPHBIX
¢ynkuuii. HccnemoBaHue KHCIOTHO-OCHOBHBIX —YCIIOBHH —IIOYB
r. Uepkaccel mokas3ano, 4TO MOBEPXHOCTHHIN cioil (0-5cMm) mmeer
peakmuio cpelbl, Kotopas Bappupyer ot 6,5 1o 9,2. Takum oOpazom,
SIBIICHUE TIOYTH TOBCEMECTHOTO IOAIIEIaYBaHug ypO0O3eMOB,
KOTOpPO€ YCTAHOBJIEHO Pa3IMYHBIMU HCCIIEAOBATENSIMU I TOPOJOB
Pa3IUYHON TIPOMBIIUICHHON CIIENAAIM3al U PACIIONIOKEHHBIX B
Pa3HBIX MPUPOHBIX 30HAX, MOITBEPKIACHO U JUIA TOYB T. YepKacchl.
CrnenctBreM oleNadyiBaHNs TOBEPXHOCTHBIX CJIOEB FOPOJCKUX MOYB
SIBIISIETCST  YMEHBIICHHE MUTPAIIMOHHOM CIOCOOHOCTH  TSKEIBIX
MetauioB. [lpu Takux 3HadeHusix pH cBHHEN NpakTHYECKH
HETIO/IBIKEH, MeJlb, IMHK W KaaMui cinabo noaswkHel. C npyroi
CTOPOHBI, MIENIOYHAs pPEaKnus IOYB HeONarompusTHa, Kak Yyike
OTMEYaNoch, Al OONBIIMHCTBA BUIOB JIMCTBEHHBIX JAEPEBHEB, UTO
MOXET TMPHUBECTH K YXYALICHUIO YCTOWYMBOCTU  3E€JIEHBIX
HacaxJIeHu# ropoja.

Adpo3051 M TIPOAYKTHI TpaHC(OpMAalUU JBIMOBBIX Ta30B,
ocenasi Ha JaHAmaQThl, (OPMHUPYIOT 3HAUUTENBHBIA  Opeos
3arpssHeHmMst  Topoma [10]. DOto  mpencTaBiseT  OMacHOCTH
TpaHC(OpMAIIMK  DKOCHUCTEM, KOTOpasi MOXKET COMPOBOXKAATHCS
MOBBIIIEHUEM KHCJIOTHOCTH TOYBBI, HW3MEHEHHEM €ro (U3HUKO-
XMUMHYECKUX CBOHCTB M (PYHKIMH, OCHOBHBIX MHUKPOOMOIOTHUECKHX
MIPOIIECCOB, BBIMIEIAYNBAHIS C BEPXHUX TOPU30HTOB 0OMeHHOTO Ca 1
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Mg, axkTuBU3alMedl OOMEHHBIX TPOLECCOB, POCTOM  JIOJH
MUTPALMOHHBIX (OPM TSDKENBIX METAJIOB, HAPYIICHUEM HPOLECCOB
MUTaHUsI PACTEHUH, pa3pyLICHHUEM UX KOPHEBOM CHUCTEMBI.

C 1uenplo BBISBICHHS MPOCTPAHCTBCHHBIX M BPEMEHHBIX
3aKOHOMEPHOCTEH (dhopMHUpOBaHUS 30H MTOJIKUCIICHUS
(TmommenaduBaHns) MOYB OBLI WCIIOJB30BAH IPOTPAMMHBEIN TaKeT
SURFER. IloBeimeHHBI WHTEpEC K wucHoiab3oBannto [HC-
TEXHOJIOTHH [JIA pelleHus SKOJOTHYECKUX 3agady 00YyCIOBHUIIO
MOsSBIICHWE OONBLIOrO KOJWYecTBa paboT, HO TNpPUMEHEHHE
COBpPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTWH TPU HCCIICAOBAHHU
COCTOSIHUSI U YCTOMUYMBOCTH ypOOIKOCHCTEM, CETONHs, HE CTajo
CHCTEMHBIM, XOTsI OHHM HCIBITBIBAIOT HAaMOOJbIEE AHTPOIOTECHHOE
Bozneiicteue. B Surfer peanmm3oBaHO HECKOIBKO  METOOB
MOCTPOCHUS CETEBBIX (DYHKIMH, KOTOpbIE JAIOT pa3InvHbIC
pe3yabpTaThl MpPU WHTEPNONSIMH JaHHBIX. [IpeanoureHue ObUIO
otnano Merony Kpure, KOTOpbIii AocTaTOYHO SPQPEKTHBHBIN, B
OOJIIIIMHCTBE CITy4acB JacT HaWydillee TPEACTABICHUE JAaHHBIX
HE3aBUCHMO oT pasmepa HCXOTHOTO MHOECTBa
9KCIIEPUMEHTAITBHBIX TOYEK M ITO3BOJISIET IIOCTPOUTH KapTy, KOTOpas
Obl HaWiaydnmuM oOpa3oM MpPENCTaBlsuia IKCIEPUMEHTAbHbIC
JIAHHBIC TIOJIEBBIX MCCIICIOBAHHH.

Ha ocHoBe pacTpoBoii kapTbl T. Uepkacchl myTeM OIUPPOBKH
Obula co3/aHa ee DJCKTPOHHas (GopMa M IMOCTPOCHA CETKa IO
HEPEryJIApHOMY MaccuBy U3 50 SKCIEPUMEHTATBHBIX TOYEK.
KaprorpadupoBanus sKciepuMEHTATIbHBIX JAHHBIX 110 M3MEHEHHIO
KHCJIIOTHOCTH TIOYB B MPOCTPAHCTBE MO3BOJIMIO BBIACTUTH 4 30HBI
(puc. 1).

30oHa cunbHO  IHiedo4yHoM — peakiuu  (pHBom.=8,0-9,2
CHJIbHOTOKCHYHBIE M CPETHETOKCHYHBIE TTOYBBI) IPUYPOUCHA K FOTO-
BOCTOYHOMY  NPOMBIIUIEHHOTO Y31y, T/A€  COCPEIOTOYEHBI
OPEONpUITHS XUMUYECKOM M JHEPreTHYeCKOW MPOMBIIIICHHOCTH,
MAaIIMHOCTPOUTENLHOTO KoMmIuiekca. Ciiabo mieNovyHas U mesouHast
peakuust (pHg,,=7,5-8,0 — ™anompuromusie u cIabOTOKCUYHBIE
MOYBBI) XapakTepHa mas ypO03eMOB CeNMUTeOHOH 30HBI ¢
3HAYHUTENLHBIM TPAHCIIOPTHBIM TIOTOKOM.
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Puc. 1 — Kapra kucnornoctu (pH,,, ) mous 1. Uepkacchor

Tepputopun ceauTeGHON 30HBI C MEHBIIEH WHTEHCHUBHOCTHIO
NBIDKEHHsT aBToTpaHcnopra umeroT pH,,,=7,0-7,5 u Moryt ObITH
OTHECEHBI K MOTEHIUAIBHO IUIOIOPOIHBIM MOYBaM.
[IpomoKUTEIBHOCTE U CUCTEMAaTUYHOCTh 3arpsi3HeHHs (BBIOPOCHI
OpenpusITUi, TpPUMEHEHHEe B 3UMHUH Tepuoa  OONBIIOTro
KOJIMYEeCTBA AHTHUTOJIOJETHBIX CPEACTB, TOMAJaHUA B MOYBY
KapOOHATHBIX CTPOUTEJIBHBIX OTXO/I0B) 00yCJI0BINBAIOT
YCTOMYMBOCTH TpeHJa ypOO3eMoB K mmoamenadnBanuio. Hapsgy c
ypbo3eMamM# € IIENOYHBIMH CBOWCTBAMHU BBIJCISIFOTCS TIOYBEI
OKpauH ropoja — napkonast 30Ha COCHOBKa, C yPOBHEM KHCIOTHOCTU
Omm3kuM K HerTpanbHOMY (pHy,,=6,5-7,0), 4TO, BEpOSATHO, CBSI3aHO
KaK C XapaKTepoM PaCTHTEILHOTO TOKPOBa — XBOMHEIC JEpPEBbS,
KOTOpPBIE CIIOCOOCTBYIOT YCHJICHHIO KHMCJIOTHOCTH IOYB Oyaromaps
KHCJIOTHBIM CBOMCTBaM MX OPraHUYECKHX OCTaTKOB (pHgo,=3,6-4,0)
[5], Tak 1 yIaIeHHOCTHIO OT HCTOYHHUKOB 3arps3HEHUSI.

Kaprorpaduueckoe MojenMpoBaHHE COCTOSHHS 3IKOCHCTEM
ropofa, OCYLIECTBJICHHOE C TIOMOLIbIO Te€OMH(OPMAILIMOHHOTO
WHCTPYMEHTApHs, IO3BOJIUT HE TOJBKO OTPAXKATh YK€ H3BECTHbBIE
[IPOCTPAHCTBEHHbIE 3aKOHOMEPHOCTH UX (OPMHUPOBAHUS, HO U
OCYIIECTBJIATh IMPOCTPAHCTBEHHO-BPEMEHHON aHalN3 HM3MEHEHHH,
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BBIABIATH M AHAIM3UPOBATh B3aUMOCBS3M MEXKIY HCTOYHHUKAMHU
3arpsI3HEHHS. W OKOJOTMYECKUM COCTOSIHHUEM Ppa3IMYHBIX 3BEHBEB
9KOCHCTEM TIOpOJa, ONPENeNsTh JIOCTOBEPHOCTh II0 HCTOYHHUKAM
3arpsi3HEHMS, BBIIIOJHATH PAHOHMPOBAHMA IO 30HAM  BIIMSIHUS
(haKTOpOB 3arps3HEHHS U I3MEHEHHUI Ka4ecTBa YpOOIKOCHUCTEM.
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VK 504.03:504.453(477.46)

Mucawk 0.A., Xomenko E.M.

YepKacckuil rocyapCTBeHHbIN TEXHOI0THYeCKH I
YHUBEpCHUTET, I.YepKacchl

CUCTEMHBIY AHAJIU3 3KOJIOTUYECKOTI'O
COCTOAHHUA PEYKH 30/I0TOHOLIKA

Hpedcmaeﬂeﬁbz pesyiomambl CUCMEMHO20 AHAIU3A IKOJI02UHECKO20
COCmMOosARUsL  p. 3onomonowxa. XpOHuH@CKOe 3AcpA3HEHUue pedKu
npueeio K HAapyuweHuro 3KO0JI02UYeCKo20 paeHoeecus u npoyeccos
camooduuieHul.

[locnencTBus aHTPOIOTEHHOTO BO3ACHCTBHSA Ha NPHUPOIHYIO
cpeany u mpobiieMa ONTHMH3ALMHM B3aWMOOTHOIICHUHA MEXIY
OOIIIECTBOM M TPUPOJOW  SBISICTCS OJHOW W3  BaKHEUIIMX
coBpeMeHHbIX TpobneM. [IpuunHamMu paspymieHus TPUPOTHON
cpeabl U BO3HUKHOBEHMsI HETAaTHBHBIX 3KOJIOTHUYECKHX 3((EeKTOB
SIBIIAIOTCA oTpaciieBoit MOJIXOJ K TUTAaHUPOBAHUIO
MIPUPOIOTIOIB30BAHNS, HCIOIB30BAHUE IPHUPOJHBIX PECYpCOB H
Hapall¥BaHUE MPOMBIIIIEHHOIO MNOTEHLIUANA, HEPErylIupyeMoe H
9KOJIOTHYECKH HEOOOCHOBaHHOE OCBOCHHSA TEPPUTOPUH,
HEJ0CTaTOYHAas 3allUIIEHHOCTh M0 CPAaBHEHHUIO C IKOJOTHYECKHMHU
TpeOOBaHUSIMH POU3BOACTBEHHO-X03HCTBEHHON HHPPACTPYKTYPHI,
HEa/leKBaTHOCTb  OOBEMOB  MNPHUPOJOOXPAHHBIX  MEPONPUSTHH
WHTEHCUBHOCTH MIPOM3BO/ICTBA, HEAO0CTAaTOYHBII YpOBEHB
MOHHTOPHHTA 32 HCIOJNBb30BAaHUEM PECYPCOB M COCTOSHHEM
OKpY>Karollel NpupoaHou cpeast [1].

Peuka 3o0TOHOIIKA MTPUHAUISKUT K Oacceliny peku JlHernp u
ABJSIETCSL €r0 JIEBBIM IMPUTOKOM TiepBoro mopsaka. [Ipotekaer mo
Tepputopun JIpaboBckoro n 30JI0TOHOLICKOrO paioHOB Yepkacckon
obnactu. nuna pexu 88 k. [Inomane BogocOoproro bacceiina 1260
kM2 YxioH 0,4 M/kM. JlojiuHa KOphITOOOpa3Hasi, IMPHUHON 10 4 KM.
Ilotima mmpunoit 400 ™, wMecramu 3abonoueHHas. Pycino
cnabou3BUIIMCTOE, IUPHHOW B cpeaHeM 5 M. CTOK 3aperyinpoBaH
HpyJaMu. Hcnonesyercs ULt TEXHUYECKOTO u
CEJIbCKOXO03STMCTBEHHOTO BOAOCHAOKEHUS W PHIOOBOICTBA.
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CrnoxHasi BOJOXO3SHCTBEHHAs] W JKOJIOTHYECKas OOCTaHOBKA,
KOTOpasi CIOXWIAacCh Ha peKe M HEOJHOKPATHO MPHBOIWIA K THOETH
pBIOBI, TpeOyeT CHCTEMHBIX HCCIEIOBAaHW, pa3padOTKH |
OCYIIIECTBIICHUS CHENMAIBHBIX MEp, HANpaBICHHBIX Ha BBISICHEHHE
CHJIBI W TPUPOJBI, UCTOYHUKOB M (haKTOPOB MpOILEcca YXYILICHHS
JKOJIOTHYECKON CUTyannu B OacceiiHe pexu. OxpaHa OKpyXKaromiei
cpedpl HEBO3MOXKHA 0€3 pEerylMpoBaHHS €€ KadecTBa Ha OCHOBE
CHCTEMHOT'0 aHaJIM3a — MOHUTOPHHI'A, IPOTHO3a ¥ CUCTEM MOJAECPIKKH
NPUHATHS  PELICHUH, KOTOphIE OpPraHu3yIOT OOpaTHYIO CBS3b,
MO3BOJISIFONITYI0 BHOCHUTH TEKYIIME W3MEHEHHS B IPOBOSIIHECS
npeoOpa3oBaHusl, a TaKkKe pa3pabaThIBAIOT BapHaHTHl IIENCH,
MIPUOPUTETOB U 3a]1a4 Ha MOCJIEAYIOIHE 3Talbl pa3BUTHSL.

Lenbto wccnenoBaHusi — SBIACTCS  KOMIDIEKCHAsh — OIEHKa
OKOJIOTHUECKON CUTyalliH, IO CIIOKWIACh B 0OacceifHe peKu
30JI0TOHOIIKA, 4YTO JacT BO3MOXKHOCTH  BBIIENUTH  HaunbOolee
aKTyaJIbHbIC MPOOJIEMBI, KOTOPBIE HEOOXOAUMO PEIIUTh YKE CETrOJTHSL.

AKTyabHOCTh TEMBI ONpEAEISIeTCS MPOoleccaM YXYAIICHUS
KayeCTBEHHOTO COCTOSHMSI BOIHBIX PECYpPCOB 3a IOCIEAHUE TOJU.
Oco0eHHO YyBCTBHUTENBHBI K HM3MEHEHUSM B OKpYXKarolleld cpese
MaJible PeYKH, KOTOphIe MHOTa NCYE3al0T KaK 3JIeMEHT JIaHAmadTa.

OreHka Kka4decTBa BOJBI pP. 30JIOTOHOIIKA IPOBOAMIACH Ha
COOTBETCTBHE  TMJPOXMMHYCCKMX  TOKa3aTeled  HOPMATHBHBIM
3HAUEHHSIM TIPEACITBHO-IOMTYCTUMBIX KOHIICHTPAIMHA I BOJOEMOB
peiooxozsiicteeHroro 3Hadenuss (IIJJIKpx) w mo koaddurmeHty
sarpsisHeHHocTH  (K3) [2]. Omenka aHTpONOreHHOW Harpy3ku H
SKOJIOTHYECKOTO COCTOSIHUSL peKH M ee OacceifHa TpoBOAMIIACH 10
METOAMKE cUcTeMHOM Mojnenu «bacceilH Manoil pekn» Mo BEIUYUHE
MHJTYKIIMOHHOTO Kod(duimenTa antporiorenHoit Harpy3ku (MKAH) [3].

KonnyecTBeHHbIE W KA4eCTBEHHBIC  T'MIAPOXUMHYECCKHE
MoKa3aTend aHAJTU3UPOBAINCH MO PE3yJbTaraM CHCTEMAaTHYeCKUX
(BecHa W OceHb) HaONIOEHHI, KOTOPHIE MPOBOJIWINCH CAHUTAPHO-
SMMIEMHOJIOTHYECKON cTaHIuel 1. 3ooToHoIa B neproa 2008-2014
roJpl Ha 2 MOAKOHTPOJBHBIX CTBOpax — 1 KM Bbime U 0,5 KM HUXKE
ropoza.

AHanu3 JaHHBIX MOHHUTOPHHIOBBIX HAOIFOJICHUM ITOKa3aj
CHCTEMAaTUYeCKOe MPEBHIIIICHNE HOPMAaTHBHBIX 3HAYCHUH TSI CyIb(at
noHoB (1,2-3,0 TI1K,,). PocT KoHIeHTpaluu Ha CTBOpE HUKE ropoja
SIBISTFOTCSI CBHJICTEIHCTBOM aHTPOMOTCHHBIX 3(dexTos [4].

IocrosiHo (ukcupyercs npessiienne [1JIK mo comepxanuio
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noHoB ammoHnus (1,2-6,1 IIIK,,,), 0cOGeHHO 3HaUUTEIBHOE Ha CTBOPE
HIWKe Tropoja. Beicokoe coiepkaHue aMMOHHIHOTO — HOHA
CBUIIETENILCTBYET 00 aHa’pOOHBIX  YCIOBUAX  (popMupoBaHUS
XAMAYEeCKOTO  cOCTaBa  BOABI  p.  30JOTOHOIIKa, O  eé
HEYJIOBIETBOPUTEIBHOM KadeCTBE, UYTO CBSI3aHO C MOCTYIUIEHHUEM
HEJOCTAaTOYHO OYMIICHHBIX CTOYHBIX BOJ OT OYMCTHBIX COOPY>KEHUI
r. 3omoroHoIIa. BBICOKME KOHIIEHTpAIMM aMMOHHIHOTO HOHAa Ha
CTBOpPE BBIIIE TOPOJA, BEPOATHO, OOYCIOBJICHBI MOBEPXHOCTHBIM
CTOKOM U COpOCOM HEOUYHILEHHBIX CTOYHBIX BOJA B BEPXHEM TCUCHHU
pexu (B J{paboBCKOM paiioHE OTCYTCTBYIOT OUHCTHBIE COOPYKEHHS).

Haumnas ¢ 2009r.  (QUKCHpYIOTCS  CHUCTEMAaTHYECKHC
npesbienne TTK (1,3-28,3 pas3a) mo HUTPUTHBIM HOHAM, KOTOpbIE
SIBIISIETCS. HauOoJlee TOKCUYHBIM W3 COEMUHEHWH a30Ta W MOTYT
BPEAHO CKAa3bIBATHCS HA >KU3HEIEATENIBHOCTU >KHUBBIX OPIaHU3MOB.
YpoBeHb 3arpsA3HEHHOCTH BOJIBI A30TOM aMMHAaKa 3a MTOBTOPSIEMOCTHIO
OLICHMBAETCS KAK HEYCTOMYMBBIM, HO BBICOKUM, YPOBEHb 3arps3HEHUS
BOAbl HUTPUTAMU — XapaKTEPHbIH, BBICOKHHA. {51 pek XapakTepHO
HaJTMuie OMOTEHHBIX BEIIECTB, B MIEPBYIO OUYEPEab COSAMHEHUI a30Ta.
VIMEeHHO OHM ONpenensfoT ypOBEHb OWOIPOIYKTUBHOCTH BOJIHBIX
00BEKTOB. B TO 3x€ BpeMsi, BRICOKHE KOHIIEHTPAIMH dTHX COSIUHEHHI
CBUACTEILCTBYIOT O BEPOSATHOM aHTPONOTEHHOM  3arpsi3HEHUU
BOJIOEMOB.

PacTtBopuMBIif  KUCIIOPOZ, COAEpKAHUE KOTOPOrO B BOJE
XapaKTEepU3yeT KHUCIOPOAHBI PEXHM BOJOEMA U OIPENEISIET €ro
9KOJIOTHYECKOE M CAHUTAPHOE COCTOSHHUE, OKa3aJiCsl HU3KUM Kak Ha
CTBOpE BbIIlE, TaK W HIDKe Topona. KoHmeHTpamms Kkuciopona
Kojebanach B Auamna3ose 3,6-4,1 Mr/nM°. 3HaueHHe ToKa3aTenst BIIKs,
KOTOPBIM XapaKTepu3yeT HaJMune B BOJE HECTOMKHX OPTaHWYEeCKHX
COEIMHEHM, B TEYEHHWE BCEro TepHoJia HAOIOJICHUI TMpeBbIIaIH
Hopmy  (1,6-3,3  IIJK,,). 3nauenne  mokasarens  XIIK,
XapaKTepU3YIOLIETO ol1ee coJiep>KaHue PpacTBOPEHHBIX
OPraHWYECKHX BEIECTB B BOJE BOJHBIX OOBEKTOB, C MPEBBINICHUEM
[JIK 3adukcupoBano aBaxasl — BecHoM 2009 u 2013roxy Ha cTBOpe
0,5 xm HIKe 1. 3omotonomie (1,2 u 1,4 T1JIK).

IMpepbimenue IJK,x buxcupyercs u 1o TsKeNbIM MeTaliam,
B YACTHOCTH I10 Maprasiyy, kenesy, Meau. KoHneHTpaus Maprasua
3HaYMTeNbHO TpeBblana HopMmy (3,5-8 IIJIK). Bricokue
KOHIISHTPAI[MN MapraHiia, KOTopbie PUKCUPYIOTCS Kak Ha [ Tak v Ha
II cTtBOpax, BEpOSATHO, CBSI3aHBI C TPHPOMHBIMH (HaKTOpaMHU.
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VYBenuueHne KOHIEHTpallMd MapraHia B BOJAE B 3HAYUTEIBHOU
CTETNIEHH 3aBUCUT OT COJEpXaHHs PACTBOPEHHOTO KHCIOPOAA.
CHmwxkeHHe CcOIOEepKAaHUS KHUCIOPOAa B BOJE IO IMOJHOIO €ro
neguuuTa MPUBOAUT K CYILECTBEHHOMY ITOBBIIIEHHIO KOHIICHTPALIIH
MapraHia 3a c4eT BO3MOKHOTO NMOCTYIUIEHUS MapraHiia U3 JIOHHBIX
OTIIOXKCHHUH [5].

Konuenrpanus xene3a 3HAUUTENBHO IIPEBBIIIANa HOPMBI (IO
12 TIJK,x) ¥ MOXKeT OBbITh CBA3aHO KaK C IPUPOJHBIM COJEPKAHUEM
3TOr0 AJIEMEHTA B MOBEPXHOCTHBIX BOJIAaX, BEIMBIBAHHEM JJIEMEHTA U3
MOYBBI W C JICCHOW MOJCTWIKM, TaK W € aHTPOIOT€HHbIM
BO3/ICHCTBHEM.

Konnenrpamuss memu mpeBblmanga HOpMBI B 2-6,4  pasa.
[upokoe nCrONB30BaHKE MECTULMIOB CONEPKALIUX MEIb MPHUBEIIO
3arpsI3HEHUIO OKPY’KAaIOIIEH Cpeibl, B TOM YHCIE U BOJOEMOB, 3THM
JJIEMEHTOM.

MakcumanbHas KoHUEHTpanus HedrenpoxykroB (16 ITIAK,)
3aukcupoBana ocenbto 2009r. Ha cTBOpe HWXKE T. 30JI0TOHOIIA.
3arpszHenune Boabl B ctBopax | m Il Hedrempomykramu BBI3BIBaET
MOBEPXHOCTHBIH CMBIB ¢ OacceiiHa peukd U COPOCHI CTOYHBIX BOJI
NPOMBILICHHBIX 00bekTOB. Ha cTBOpe Hmxe T. 300TOHOIIA
Ha0IroIaeTCst POCT KOHIEeHTpauu Hedrenpoaykros (B 1,2-3,3 pasza),
YTO SIBIISIETCS CBUAETENILCTBOM BIHSHHUS TOPOJCKON arjomeparnyy Ha
Ka4ecTBO BOAbI B peke. Ilepmopnveckn HaOIONAeTCsl MPEBBILICHHE
IIK (B 2-3 paza) u o ¢enonam. [IprcyrcTBue B Bojie TOKCHYHBIX
coenuHeHnid  opranmdyeckod  mpuponsl  (denomsr,  CIIAB,
HEPTENPOAYKTHI) NPUBOAWUT K  CHIDKEHHIO  COJEp)KaHHSA
PacTBOPEHHOTO B BOJIE KUCIOpPOJA 3a CUET €T0 PacXxoja Ha OKHUCIIEHUE
YKa3aHHBIX BEIIECTB.

IMo pesynbraTam pacuera KOd(pQHUIIMEHTa 3arps3HEHHOCTH
Ka4yeCcTBO BOABI P. 30JIOTOHOIIKA MO>KHO OLIEHUTh KaK BOJIa YMEPEHHO
3arpsisHeHHas. 3HaueHne K3 Bapeupyer ot 2,7 no 5,6. Habmronaercs
TEHJICHITUS K pocTy KodddurmenTa 3arpsisHeHHOCTH. Ha cTBOpe Hike
r. 30JI0TOHOIIA YPOBEHb 3arpsi3HEHHOCTH BOABI OOBIYHO BBILIE.
OceHpI0 3TOT MOKAa3aTeNlb HECKOJIBKO YBEIWYHMBAETCS, YTO MOYKHO
OOBSICHUTD BIIMSTHHEM MPUPOAHBIX (PAKTOPOB, a UMEHHO BBICOKHIMU
TeMIIepaTypaMH U MajibIM KOJIMUYECTBOM OCAIKOB JIETOM, CIEACTBUEM
YEeTo SBIAETCS YMEHBIIEHUE BOJHOCTH PEKU U YXYALIEHHUIO KauecTBa
e¢ Boasl. B 2012 roxy BogHocTh coctaBuia 45-50% rogoBoro croka,
B 2013 roxy — 44-47%, Becuoii 2014 roga — 39-42%.
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Peuka 3050TOHOIIKA HAXOJUTCSI B KPUTUIECKOM COCTOSIHUH H
TepsieT €CTECTBEHHYI0 CIIOCOOHOCTh K  CAMOOYMINEHUIO II0J
3HAUUTENBHBIM U PacTyLIUM aHTPOIIOT€HHBIM BO3/€HICTBHEM, YPOBEHb
KOTOpOro OJIM30K K IIpeAely YyCTOHUMBOCTU cucTeMbl. OueHka
ycinoBuid  (opMHpOBaHHS ~ THAPOXMMHYECKOTO  pEXHMa  PEKH
MO3BOJISIET TOBOPUTH O CYILECTBEHHOM BIMSHMU T'OPOACKOM
arJoMeparyy.

Ha ocHOBe JaHHBIX OKOJOTMYECKOro  Macmopra  p.
3os10TOHOMIIKA OblIa MPOBEAEHA OLEHKAa COCTOSHUs OacceliHa peKu
10 OLIEHKaM OTIEJbHBIX IOACHUCTEM — PAaAMOAKTUBHOE 3arpsi3HEHUE,
UCIIONBb30BaHUE 3€MEIbHBIX PECYPCOB, HUCIOJIB30BAHUE PEYHOrO
CTOKa, KadyeCTBO BOJBI. 3a BCIIMYHUHOIO HHAYKIIUOHHOI'O
k03¢ ¢unuenta antpornorenHoi Harpysku (MKAH=-2,9), coctosaue
OaccefiHa p. 30JI0TOHOIIKA KIACCU(PUIIMPYETCS KaK OYEHBb IIIOXO0e
(cutyanusi, TpU KOTOPOH BCIEACTBHE 3K30TCHHBIX IMPOIECCOB
MNPpUPOJHOTO WJIM AHTPOIIOICHHOI'O0 XapaKTEpa HPOHUCXOAUT BbIXOJ
CHUCTEMBl 3a Tpenenbl TIOMEOCTa3a, HapyalTcd MEXaHU3MBI
CaMOpEryJSIH, HMEIOT MECTO JISCTPYKTHBHBIE  H3MEHEHHUS
CTPYKTYpHO-QYHKIIMOHAILHOW  OpraHHW3allii, BO3BpAalllecHUE B
HOpPMaJIbHOE COCTOSIHUE €CTECTBEHHBIM IYTEM HEBO3MOKHO).
OcHOoBHOe BiIMSHME Ha KaTeropuro OacceliHa  NpoOW3BENH
MMOACHUCTEMBI UCITIOJIB30BAHME PEYHOI'0 CTOKA U Ka4CCTBO BOAKI.

OCHOBHBIMM ~ NPUYMHAMH  YXYALIEHHS KadecTBa  BOJBI
SBISIETCS  HeJOoCTaTouyHass A(PQPEeKTHBHOCTh pabOThl  OUYMCTHBIX
COOpYKEHHMH I. 30JIOTOHOIIA, HEYIOBJIETBOPUTEIILHOE COCTOSHHE
KaHJIM3aLUOHHBIX CETE€H, HACOCHBIX CTAHLIMM M COOPYKECHHUM
TUBHEBOM KaHanmmzauuu. Ilpm paszpaboTke TPUPOTOOXPAHHBIX
MEpOTPHUITHN CleJlyeT NPUHHMATh BO BHHMaHHE TOT (akT, 4TO
HUCTOYHHUKaMU 3arps3HCHUA PCEKU 30JIOTOHOIIKA SIBIISIFOTCS TaKKe
MOBEPXHOCTHBII CTOK M COPOCHl HEOUHMILEHHBIX CTOYHBIX BOJ B €€
BEPXHEM TEYEHUH, O YEM CBHJICTEIbCTBYET BBICOKHH YpPOBEHb
3arpsi3HEHHsST BOJIBI W BBINIE TopoAa 30JI0TOHOMIA. YBEITHYEHHE
BOz03a00pa, 3aWJICHHOE PYCJIO0, BBICOKAs CTENEHb paclaxaHHOCTH
TEPpUTOpUHN OacceiiHa pEKH, CTUXHMHHBIE CBaJKH Ha Oeperax,
HECOOITI0ICHUE PEeXHUMa B MPHOPENKHBIX MMOJIOCAX M BOJOOXPAHHBIX
30HaX YCHJIMBAIOT IPOLIECC JeTrpajaliii BOAHOH IKOCUCTEMBI.

Ha ocHoBaHuM mpoBeAEHHOrO aHajgW3a CJIEIyeT OTMETUTh
CIIEAYIOIIEE:

® XO3AHCTBEHHas] AEATCIIbHOCTh 3HAUUTEIbHO IOBIMSIA U
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BIHSET Ha (YHKUMOHUPOBAHUE PEUYHOT0 Oaccelina,

® pacCUMTaHHbIE MO CTATHCTHUYECKUM IaHHBIM IIOKa3aTeH
CBHUJIETEILCTBYIOT O BEICOKOM YPOBHE aHTPOTIOT€HHOM HATrPY3KH;

® OCHOBHOE BJIMSIHUE Ha KaTeropHio OacceifHa OKa33bIBAIOT
MOJICKCTEMBI HCIIOJIb30BAHUE PEYHOTO CTOKA U KAU4eCTBO BOJIBI;

e TIpu pa3pabOTKe MPHUPOIOOXPAHHBIX MEPOIPHUATHH 0CO00e
BHUMaHHE HEOOXOAMMO VYIEIUTh WHBECTHIUSAM KAIUTAIBHBIX
BJIO)KCHUH Ha OYUCTHBIC COOPYKEHHS KOMMYHAIBHBIX XO3SHUCTB H
JKHBOTHOBOTIECKUX PepM;

e [[eecoo0pa3Ho nanbHenIIee HCCIIEIOBAHUE
AHTPOTIOTCHHOTO BO3JICHCTBUS HAa COCTOSHHE PEYHOro OacceiiHa p.
30JI0TOHOMIKA.
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Perto Mohyla Black Sea State University (Mykolaiv, Ukraine)

WATER MANAGEMENT OF THE FOOD
INDUSTRY ENTERPRISES

The new tool - calculation of concentration of the polluting
substances it is offered to enter into the monitoring system on the
basis of drawing up material balance of technological process of
production that will allow to predict gqualitative and quantitative
composition of sewage for the chosen period.

Ilpeonooiceno ucnonvzogams 6 cucmeme KOHMPONL CHIOYHbIMU
600amMu  npeonpuamus  nuwjeli  NPOMBIUIEHHOCMU  HOGbIU
UHCMPYMEHM — pacdem KOHYEHMPAYull 3apASHAIOWUX eujecms
nymem COCMAGIeHUs MAmMepuaibHo20 OanaHca MexHOoNI02U4ecKo2o
npoyecca npou3800cmaa, umo dacm B03MONCHOCTD
NPOZHO3UPOBAMb  KAYECMBEHHbIN U  KOIUYECMBEHHbI COCMA8
CMOYHBIX 800 3A GLIOPAHHLIL NEPUOD BPEeMeHU U MeM CAMbIM
VYMeHbUUMb GIUSHUE HA OKpYcaowyio cpedy. [lawnas cucmema
daem  BO3MOJCHOCHL — ONpedeiumb  NOAHYI0 — XAPAKMEPUCTHUKY
GIUSHUSL NPOU3BOOCMBA HA OKPYICAIOWYI0 cpedy, d UMEHHO Ha
B800HbBIE 00BEKMbI, d MAKIHCE 3HAMb, KAKOe GIUAHUe UMeem KAXiCObll
MexXHON02UYeCKUll Npoyecc Hpou3soO0Cmed 6 obujee 3acpsA3HeHuUe
CMOYHBIX 600, YMO NO360IUM  OCYWECEIAmMb  IDPexmueHbvlil
9KOJ02UHECKULL MEHEONCMEHM NPOU3BOOCTEA.

The modern water management system in Ukraine consists in
periodic sampling, carrying out the laboratory analysis of their
structure and informing the enterprise on the conducted research (fig.
1). However the prospect of achievement of a sustainable
development is possible when not simple measurement of
composition of sewage is taken, and there is a control of their
structure at each production phase. Such system allows presenting
better influence of the plant on environment, to estimate a
contribution of each division to the general influence, to control
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process of sewage formation and to operate production for the
purpose of reduction of impact on environment.

Sampling from a control well of the enterprise

A 4
The analysis of the selected sewage by the accredited laboratories

A 4

Informing enterprise on qualitative and quantitative composition of
wastewater

v

Payment for the excess content of the polluting substances in case of
excess of admissible concentration

Fig. 1 - The present wastewater control system in Ukraine

There is a possibility of forecasting of qualitative and
guantitative composition of sewage for any period on all divisions of
the enterprise, being essential addition to laboratory methods of the
analysis which not always are indicative, demand time, not all
attendees of substance can define.

The research purpose is modernization water management
system on the basis of calculation of substances’ mass balance.

For modernization of the water management system there was
a need of studying of the technological scheme of production. The
analysis of beer production process on Mykolaiv Branch of "SUN
InBev Ukraine™ showed the main points of wastewater formation:

1. Reception of barley and malt; there isn't using of chemicals
and dumping of industrial sewage.

2. Barley crushing; there isn't using of chemicals and dumping
of industrial sewage.

3. Preparation of water for beer production: chemicals for
reduction of water in the corresponding quality are used.

4. Preparation of beer wort consists of the following stages:
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* grout - extraction of malt’s soluble substances and
transformation under the influence of enzymes of insoluble
substances in soluble with the subsequent introduction to solution;

» filtration - separation of a beer mash from a pellet. A mash
and insoluble substances in water - a pellet is received.

* mash boiling with hop. The mash comes to the machine
where hopes are added and boiled. A mash it will be sterilized during
cooking; enzymes are inactivated; bitter substances of hop are
dissolved in a mash, proteins coagulate.

» separation from hop and cooling.

The carried-out analysis allows to define the main divisions,
polluting sewage such as office of brewing, including filtration,
packing and logistics. Therefore it is necessary to study, what means
are used in these divisions, and what polluting substances get to
composition of sewage.

So, the brewing department uses a number of chemicals and
means. At a brewing stage: solution of nitric acid HNO3; solution of
phosphoric acid H3PO,; solution of sodium hydroxide NaOH; P3-
stabicip OXI; P3-topactive 200; at the stage of fermentation and
filtration of beer: solution of nitric acid HNO3; solution of sodium
hydroxide NaOH; P3-oxonia active 150; P3-topax 66; P3-oxonia;
P3-trimeta DUO; Hlorantoin; P3-ansep CIP. The mentioned
substances get to sewage together with organic pollution: shares of
the fulfilled yeast; extract losses; beer losses; diatomaceous earth
shares; share pellet [1-6].

Department of packaging uses such materials: solution of
phosphoric acid HsPO,; solution of nitric acid HNOs; solution of
sodium hydroxide NaOH; P3-oxonia active; P3-topax686; P3-topax
56; P3-stabilon WT; P3-oxonia; P3-stabilon plus; P3-topactive 200;
P3-topactive DES; DryExx; P3-polix XT; P3-lubodrive; P3-oxonia
active 150; P3-ansep CIP.

Logistics department conducts regular showers substandard
products.

According to the enterprise about those means which are used,
their chemical composition was studied by material safety data
sheets of chemical production. For example, detergent P3-topax56
characterized by the following composition: H3PO,4 - 25-30%; 2-(2-
butoksyetoksy) ethanol - 2.5%; surfactant (alkilaminoxides) - 2.5%;
P -9.6 %, N - 0,18%, COD - 170 mg O,/g. Similar results obtain by

194



all means, but choose to calculate the average amount of each
substance content.

The technological scheme of production with the image of the
main stages is made for modernization of wastewater control system.
We will represent all necessary resources, chemicals and means
which are used at the enterprise and which as a result can get to
composition of sewage. Thus technological operation is "a black
box" for us. We are interested in only those substances which are on
an entrance and at the exit at the technological process.

At the exit wastewater will be full of those substances that are
used in the company at a particular time. Besides, from department
of brewing the remains of beer, yeast, diatomaceous earth, a pellet
and extract get to sewage. Their structure may be different, however,
for calculation we use their average data given to contents of
nitrogen, phosphorus and COD.

Analyzing the composition of the means used at the enterprise,
structure of organic pollution, and also Rules of Admission of
Sewage in the Municipal Sewerage of the City to control
composition of sewage, we choose the following indicators:

¢ COD - this indicator is given for all used means, and also for
organic pollution. It is an integrated and informative indicator of
waters pollution;

¢ phosphates are a part of some means;

e surfactants are part of some means;

e nitrogen content calculated by the nitrate form, as part of
some assets is nitric acid. Nitrogen in ammonium and nitrite form,
regulated by the Rules, it is not contained in the compounds, but it is
a part of organic matter, and then can go into ammonia, nitrite and
nitrate form. Based on this we also take into account the total content
of nitrogen.

As daily calculation is made generally to know load of local
treatment facilities, it is necessary to consider also the general
content of phosphorus therefore this indicator will also enter
calculation.

The analysis of structure of the used substances shows that the
numerous amounts of chemicals are their part. All these substances
will be presented in the form of certain indicators: COD, phosphates,
surfactants, nitrates, general nitrogen.
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To show viability and effectiveness of similar calculation we
show the obtained data in the form of the schedule.

Fig. 2 shows the calculated COD for selected period indicating
the volume of beer produced.

4000 400000 _
3000 - 300000 =
2000 - 200000 &
1000 100000 ‘5
0 ML AL SRR 0 S

STg2iiiTgzRiitezy =

mmm production of beer, hl
==COD, g 02/m3
permissible concentration of COD in wastewater, g 02/m3

Fig. 2 - Calculated COD of wastewater

Such calculation is necessary to exercise control of
compliance to admissible concentration not to be relied by single
analyses which often happen inexact, for decision-making and
modification the technological processes, for adaptation of
technological process of production to new requirements, for the best
representation of an overall picture of activity of the enterprise.

Thus, the proposed system of calculation of concentration of
the pollutants is the additional effective instrument of wastewater
control system of the plant, allows identifying the processes that
perform most pollution. This system allows making decisions on
reduction of influence on environment by change or improvement of
production process, replacing some means so on (fig. 3).
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Analysis of technological process of the enterprise

v

Search of points of chemicals using

A 4
Definition of places of wastewater formation

A 4

Definition of those substances and means which come to
wastewater and their structure

v

Calculation of concentration of the pollutants for a certain
period of time

v

Decision-making

Fig. 3 - The offered water management system

Conclusions.

The main problem of the plants of the brewing industry is
using a lot of water and formation of the wastewater polluted by
various substances. The pollutants are a pellet, diatomaceous earth,
yeast, the beer remains, etc., and also components of those means
that used at the plant in the certain period of time. The wastewater
control system has the stating character: single tests at the exit from
the enterprise one time a week are investigated, and then it’s
determined if the company complies with the standards, but this
approach is not quite correct. Therefore there is a need in continuous
wastewater control by introduction of the new tool on the basis of
calculation of the pollutants’ concentration.

This system has a number of functions:
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- illustrative, as shows all processes of production and gives a
better picture of the overall impact on the environment;

- controlling, as calculation shows at what stage of the process
are generated the most waste water, which unit is the biggest
polluter; the result is valid, not single concentration of pollutants;

- predicting: by data of norms of use of means and of the
planned quantity of production we can expect qualitative and
guantitative composition of wastewater at the exit from each
department and from the enterprise in general;

- management, after all on the basis of the analysis of the
obtained data on processes which make the greatest pollution, it is
possible to make operational decisions on reduction of impact on
environment;

- informative: provided data on the concentrations of
substances, including those that are not controlled by laboratory
methods.
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VK 502/504
MummHa E. 10, Bacuibkesud A. U., Koganosa E. B.

HannoHaibHBII TeEXHUYECKUI YHUBEPCUTET YKpanHbI
«KrneBCKUM MOJIMTEXHUYECKUA UHCTUTYT»

MEXAHHW3MBbI, [I0O3BOJIAIOIUE YBEJIMYIUTD
IPPEKTUBHOCTD UCIIO/Ib30BAHUA HE®THU
U HE®TEINIPOAYKTOB

Hccneoosano  enusnue anmuoxcuoaumuou npucaoku bopun na
KAYeCmEeHHbIll U KOAUUECMBEHHbI COCMAS8 NOJIYYEHHbIX 6 X00e
ammocghepnotl oucmuaniayuu ceemavix paxyuii Hegpmu. Ilposedeno
KOppenayusi  NOAYVYEeHHbIX — pPe3yIbmamod ¢ KIACCUYeCKUMU
MEXAHUIMAMU NPOYECCOB ABMOOKUCTIEHUSL.

AKTHBHOE WCIOJIb30BaHME HEPTH U  HEPTENPOAYKTOB
MOPOXAAeT HeMajo MpobieM, B YacTHOCTH, CBS3aHHBIX C
TEXHOJIOTHSIMU €€ TepBUYHON nepepaboTku [1]. Cpenu OCHOBHBIX
MPOAYKTOB  TIEpBUYHOW  TiepepaboTku  HedTH  Haumbolee
JOPOTOCTOSIIIUMH ~ SIBISIFOTCSL  HU3KOKHITALIME WM CBETIble (C
temneparypoii Beikunanus < 340 °C) dpaxuuu [2]. CegoBaTenbHoO,
yBEIMUEHHE WX BBIXOJa MO3BOJHUT SKOHOMHTH IIEHHBIE MPUPOIHEIC
pecypcesl, obecriedrB MOTPeOHOCTh B JaHHBIX MPOJYKTAaX MEHBIIUM
KOJINYECTBOM A0OBITON HedTH. ITO, B CBOIO OUYepesb, O3BOJIUT HE
TOJIKO YMEHBUIMTH CTOMMOCTb MPOAYKLUMH, B TOM 4YHCIE H
MOTOPHBIX TOILIUB, HO M HAIPy3Ky Ha Ouocdepy.

OnHUM 13 CrIOCOOOB yBETMUYEHHS BBIXOJIA CBETIBIX (paKIHid
HepTn Oe3 M3MEHEHMH B TEXHOJIOTMYECKMX MpoLeccax SBISETCS
MpPUMEHEHHWE TIpH TIEperoHKe He(TH CIeNUaibHBIX BENIECTB -
MPUCAIOK. BONBIIMHCTBO — MpEenbIIylNIUuX HCCIEJAOBAHUN  ObLIH
HaTpaBJICHbI Ha OlepUpOBaHHE (U3NKO-XMMHUYECKUMH
XapakTepucTUKaMu He(pTH 3a c4yeT J00aBOK MOBEPXHOCTHO-
aktuBHbIX BemecTB (ITAB) [3]. OmHako, He MeHee dPPEKTHBHBIM
SIBIISIETCSl POTUBOJCHCTBUE MPOLIECCaM aBTOOKUCIICHHUSI — CBOOOTHO
panuKanbHBIM PEakUusM, OOYyCIOBICHHBIM HalIW4YHeM B cpee (BO
BpeMs TICPETOHKH) OKHCIHUTENEHl — aTMOC(epHOro KHuciaopoga M
IPYTHUX BEIIECTB, KOTOPBbIC HHTEHCH(UIUPYIOTCS MIPU MOBBIMICHHOMN
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temneparype [4]. [loaTroMy, 0 HalleMy MHEHHUIO, YCTOMYUBBIE MPU
BBICOKMX  Temmeparypax (Bbimme 250 °C)  mpocTpaHCTBEHHO
3aTpyqHEeHHblE  (DEHONBI ~ SABISETCS  ONTUMANBHBIM  BHIOM
AHTHOKCHIAHTOB.

Hcnonb3oBaHne aHTHOKCHIAHTHBIX MPUCAIOK BO BpeMs
aTMOCEepHOH AUCTHWIIAIMH HEPTH — IPGEKTHBHBIA METOX
YBEIMYEHUS  BBIXOJa  CBETIBIX  (pakuuii  HepTHm  myTem
MPOTUBOACHCTBHS peakysIM paauKanbHOro okucieHus [5—8]. Ilpu
3TOM TMPHUCYTCTBHE TaKUX J00aBOK HM3MEHSET W MHUIEIUIAPHO-
TUCTIEPCHYIO CTPYKTYpy He(TH [7], 9TO, B CBOIO O4Yepenap, 00Ieryaer
OTJIEJICHNE HU3KOKUIISIIMX BEUIECTB MIPH MEePETOHKE.

HauGoiee JICUCTBEHHOM MPUCAIKOM, cpenu
MPOTECTHPOBAHHBIX ~ HaMW  IMPOCTPAHCTBEHHO  3aTPyIHEHHBIX
(heHONIOB C aHTHOKCHIAHTHBIMH CBOMCTBAMH, SIBIISIETCSI OCHOBAHHE
Mannuxa bopun [9]. Bnusnue npucagku bopuH Ha TIpOIECCHI
ABTOOKHCJICHHSI BBIPAXKAeTcs, B IEPBYI0 OuYepelb, CHUKCHHEM
KHCIIOTHOTO dYHcia He(TSHOW CMECH — TOKa3aTels, M0 KOTOPOMY
MPOTHO3UPYIOT BBIXOA CBETIBIX (paknuii. [lpm 3TOM BBICOKHE
3HA4YEHUS] KUCIIOTHOTO 4Hcia He(TH, MOJBEPrIIeHcS TEPMUYECKOH
Harpy3ke, CBUJIETEIBCTBYIOT O OOIBIIEM COJEPKAaHUH IPOTYyKTOB
OKUCIICHUSI U MEHBIIIeH JT0JIe HU3KOMOIIEKYIISIPHBIX (HA3KOKHIISIIINX )
BeriecTs [7].

B cratee mpeacraBieHsl pe3yNbTaThl JATBHEHUIIETO0 N3YYCHUS
BIUSHUS TIpUcaikyd BOpHH Ha XWMUYECKHe MpPOIEeCChl, a UMEHHO —
CPaBHEHHE KAaueCTBEHHOTO W KOJMYECTBEHHOTO COCTaBa CBETJIBIX
¢pakuuii HedTH, TONYYEHHBIX B OTCYTCTBHE IMIPUCAJOK U B
MPUCYTCTBUHM YKa3aHHOTO aHTHOKcHaanTa (1 mac.%).

Jinst onpeneneHus: OTACTBHBIX COCTABISIOMIMX HEPTH M HX
JOJMM B CMeCH TMPHMEHsUIM Ta30Byl Xpomarorpaduioo ¢
JNETEeKTUPOBAHUEM  BPEMEHH  BbIXOJa, OTHOLIEHUS Mm/Z W
WACHTU(QUKALMEH  KOMIIOHEHTOB  HCCIEAyeMBIX  mpod ¢
WCTIONBh30BaHuEM OnOmmoTekn wmacc-criektpoB NIST 02. Ananm3
MIPOBOAMIICS HA  XPOMAaTO-Macc-CHEKTPOMETPUYECKOW  CHUCTEME
Agilent 6890N/5973 inert  (Agilent  Technologies, USA) ¢
KamuiapHod KomoHkod HP-5MS  (mnmmma 30 ™M, BHyTpeHHHHA
nuametp 0,25 mm, TosmuHa ¢aser 0,25 MKM).

Paznenenne mpoBoguau B TpaiueHTHOM pexume. HauanpHas
temneparypa 40 °C BbelepxuBajgach B TEYEHHE S5 MHH C
nocneayromuM rpaauenToM 4 °C/mun g0 300 °C; raz-HOCHTENb —
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TeNUif; CKOPOCTh MOTOKAa 4epe3 KOJOHKY cocTaBisiia 1,0 Mi/muH.
Temmnepatypa wucnaputenss — 300 °C; pexuM BBoAa TpoOBI ¢
nenenneM moroka (split) ¢ koaddummentom 1 : 200. Uccnexyemyro
po0y paszBoauiy rentanoM B 10 pa3 u BBoawmiu B 06beme 0,2 MKII.
PexxuM mMoHM3amMM — 3JEKTPOHHBIA yaap c¢ sHeprued B 70 eV,
xpomartorpammy momydanmn B pexknme SCAN B 1muama3oHe
30420 m/z.

3aMeTHblE ~ W3MEHEHUS  OTHOCHUTENBHOTO  KOJIIMYECTBa
KOMIIOHEHTOB B oOpasue ¢ bopuHoM mo cpaBHeHHIO ¢ He()ThIO, HE
collep)Kalield  MPHCajgoK, CBHUIETEIBCTBYET O  CYIIECTBEHHOM
BJIMSIHUM HE3HAYMTENILHBIX KOJIMYECTB JAHHOTO aHTHOKCHIAHTa Ha
MPOTEKaHNE XUMHUYECKUX MPOIECCOB TIPH TEMIIEPATYPHOH Harpys3Ke.
Tak, cymmapHOE coAepKaHWE HACHIMIEHHBIX YTJIEBOAOPOIOB
TUCTHJUIMPOBAHHOW HepTH BClencTBue noOaBieHuss bopuHa
yBenunuuBaercs ¢ 78,58 mo 83,12 %, uro cocraBmser 5,78 %
HCXOJIHOTO KOJMYECTBA.

[TockoNbKy KOMMYECTBO KHCIOPOCOAEPKAIINX POU3BOIHBIX
B HedTH, mojiexameil atMocepHOW TIeperoHkKe, HauOOJbIIee
CpeaH TETepOaTOMHBIX COCMHEHUH (CI0Z]a OTHOCHM TaKXKe TaJIOTeH-
1 a30TCO/IepIKallie BEIIeCTBa), TO MPHU T00aBICHNUS aHTHOKCHIAHTA
3TO KOJMYECTBO HEOXKHUJIAHHO Bo3pacTaeT — oT 2,94 no 3,71 %. Otot
¢dakT, Hapsamy C yBEIMYCHHEM JONH ajJKaHOB W yMEHBIICHHUEM
apoMaTHUYECKUX  YTIEBOJOPOIOB  (C 12,63 mo 9,38 %),
CBUETEIBCTBYET O "KOMIAKTHOH" opMe yCBOCHHS aTMOc(epHOTro
KHCJIOpOJia B MPUCYTCTBHM AHTHOKCHJIAHTA. BIarompusTHBIM IS
yIAYYIIEHUST JKOJOTMYECKUX XapaKTePUCTUK TOIUIMBA  SBIISETCS
TaKXe yMEHbIIeHHe Ooyiee 4yeM B TpH pas3a KOJIMYECTBa XJIOp- U
dbropconepxkamux coenuaenni (ot 2,74 no 0,73 %) BcnemctBue
no0aBJIeHHS MPH MEperoHKe K HedTu npucanku bopuna.

BonbmMHCTBO ~ paspylIMTENbHBIX A OPraHMYEeCKHX
COCAMHEHHH MPOLECCOB CBS3BIBAIOT C JEHCTBHEM OPraHUYECKUX
nepekucHbIXx pagukainoB ((1), rme R — yrmeBomopomHsiil paankain),
KOTOpbIe 00pa3yloTcsi B pe3yibTaTe HPUCOEAWHEHHs KHCIOponaa K
YIJIEBOJOPOIHBIM pagukanaM (2), KOTOpble, B CBOIO O4Yepe.b,
SBISIFOTCS.  TIPOJYKTaMH MOHO- WJIM OMMOJIEKYJSIPHOW —peakiuu
OKHCJICHUS YTIICBOIOPOB kKuciopoaom [10]:
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R—H + 0, — R+ + H—0—0- R:+0, — R—0—0.
(2) 1)

2R—H + 0, — 2R: + H,0, 2R —= R—R
@) )

JlagHerii  Tporiecc, KaKk W OOJIBITHHCTBO — PaJUKaTBHBIX
peakmuii, WMeeT IeMHOW XapakTep (3a4acTyl0 IPOUCXOTUT C
pa3BeTBICHHEM  LENH), a pPEKOMOWHAIMS  YIJIEBOJOPOIHBIX
paJMKallOB TpUBEa Obl K O0pa30BaHUIO COCAMHCHUN C BIBOC
OoJbIIeli MOJSPHOH MAaccod, 4YTO O3HAa4yalo OBl yMEHBIICHHE
KOJMYECTBA HU3KOMOJIEKYIISIPHBIX TIPOTYKTOB.

[IpocTpaHcTBEHHO 3aTpyAHEHHBIE (EHONBI XapaKTePH3YIOTCS
JIETKOCTBIO OTpBIBA aTroMa BOAOpPOJa W BBICOKOW (Omaromaps
MPOCTPAHCTBEHHOMY  JKPaHHPOBAaHWIO  OOBEMHBIMH  OpmMoO-
3aMECTUTEIIIMU)  CTAaOMJILHOCTBIO — OOpa3yIoLIerocs — pajauKaa.
[losromy ux  wuWHruOWpyromee  JCHCTBHE  HAa  MPOLECCHI
ABTOOKHCJICHHSA, B  TEPBYK  oOdepedb,  3aKiIovaeTcsi B
MpeoOpa3oBaHuM MEPEKUCHBIX panukanoB (1) B Ooiee CTaOWIBHBIC
runponepekucu (3) (antnokcuaanTt (4) obo3HaueH kak H—-A):

R—0—0: + A—H —= R—0—0—H + A.
1) 4) ©)

OnHuM W3 myTed pas3loXeHHs TuApoIepeKucei (B LeIoM
ONaronpusATHBIM C TOYKH 3pPEHUSI COXPAHEHUS! XapaKTEPHCTHK
HCCIIEyeMOro MaTepuasia, MOCKOJbKY MPUBOAUT K OOPa30BaHHUIO
CTaOMIIBHBIX MOJIEKYJ, a HE PaJUKaJOB) SIBJSIETCS JIETHIpaTaIvs
NEPBUYHBIX YIJIEBOAOPOJHBIX THIAPONEPEKHCeH 10 anbaeruaoB (5),
KOTOpBIE, B CBOIO OYEpE/b, JIETKO MPEBPAIIAIOTCS B KapOOHOBBIE
KHCJIOTBI, CIIOKHBIE 3QUPBI U T. 1.

0]
R—CH0—OH — R4 +H0
H
()
Takoil TOpPSIAOK peakivii corjacyercsd C YBEJIMYEHHEM B
JIU3ENBHOM JHCTWILIATE IO KHCIOPOACOAEPKAIIUX COEIUHEHUH

MpH TieperoHke HeTu B pucyTcTBUU bopuna. U XoTs anbaerumsl,
"ycBanBast" KHCIOPOH, CIIOCOOHBI WHUIMHUPOBATH paJWKaTbHBIC

202



peakuuy, OHM BCE K€ B MEHBIIEH CTENEHH, YeM NEPEKHCHBIE
paAMKalbl, CKJIOHHBI K Pa3BETBICHUIO LIEMTHBIX MPOLIECCOB.

B menom, cymmapHO€ KOJIMYECTBO BBICOKOMOJICKYJISIPHBIX H
HEHACBILICHHBIX COEAVHEHUH B HEQTIHOM OUCTHIUIATE II0CTe
nobasnenns bopuna ymenpinaercs. OgHako OBIJIO 3aMEYEHO, 4YTO
npoba HedTH CONEPKUT HE3HAUMUTENbHBIE KONWYECTBA BEIIECTB C
OYCHb BBICOKOM MOJSIPHON Maccod. DTo, Ha TEpBBIA B3I,
MIPOTUBOpPEYHE Ha CaAMOM JIEJI€ COTJIacyeTcsl C YXe YHMOMSIHYTBIM
HW3MEHEHHWEM JUCIEPCHOW CTPYKTYphl He()TH TMOA BIMSAHUEM
npucaaku bopuH, YTO NPUBOAUT K YBEIMUYCHHUIO BEPOSTHOCTH
OTTOHKHU  TKCJIBIX  BBICOKOMOJICKYJIAPHBIX  BCHICCTB B BUJC
A3€0TPOITHOM cMecH ¢ 0oJiee HU3KOKHUIIAIUMH KOMIIOHEHTaMH [7].

Takum o00pa3oM, B XOAe HCCIEOBAHUN ITOJOKHTEIHHOTO
BIMSHUS aHTHOKCHUIAHTHOM no0aBku bopuH Ha mnpouecchl
MEPBUYHON TMepepadoTKu He(TH, CIEICTBHEM KOTOPOTO SBIISETCS
yBEJIMUCHHUE BBIXOJAa CBETJIBIX (DPAaKIMH, YCTAHOBJIECHO, YTO JaHHOE
SIBICHUE CONPOBOXKIAETCS KAYECTBEHHBIMH M KOJMYECTBEHHBIMHU
W3MEHEHUSIMHU B XUMHYECKOM COCTaBE TUCTHILIATA.

HccnenyeMblii  aHTHOKCHJAHT  aKTUBHO  y4acTBYET B
XMMUYECKUX  MPEBpAILEHHUAX, MPOTEKAIOIIUX IPHU  BBICOKUX
TEMIeparypax IIEPerOHKM B  NPUCYTCTBUH  aTMOC(EpHOro
kuciopona. JanpHeiime uccue10BaHUs B 3TOM HarpaBlieHUH OyayT
crnocoOcTBOBaTh  Oojee  INIyOOKOMY  IIOHHMAaHHMIO  XHUMH3Ma
WHTUOMPOBAaHMS AHTHOKCHJAHTAMH MPOLECCOB aBTOOKHCIICHUS,
OPOUCXOJAIIMX Tpu  arMocepHo mucTwsiuua  HedTH, a
BO3MOXXHOCTD BJIMSTHUS HA MHTEHCHBHOCTH MEPBUYHON TIepepaboTKu
HepTH CTaHeT JAEHCTBEHHBIM HMHCTPYMEHTOM JJISl JIOCTHXKEHHS
[JIaBHOM IEINM — DSKOHOMHOTO, pAaIliOHAIBHOTO M EKOJOTHMYHO
6€301acHOr0 NCOTB30BAHMS IPHUPOIHBIX PECYPCOB.
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Y]IK 628. 316
Mopos B.B.

YupexxaeHue o6pa3oBaHusa «BpecTcKuii rocyaapcTBeHHbII
TeXHUYECKH YHUBEPCUTET»

IKOJIOTMYECKHUE ITPOBJIEMbI CTOYHbIX BO/]
COAEPKALIIUX TAKOKPACOYHBIE
3ATPA3HEHUA NNPEANIPUATUNA IPUBOPO - U
MAIINMHOCTPOEHHUA U IIYTHU UX PELLIEHUA
MAJIO3ATPATHBIM 3HEPTOCBEPET'AIOIIINUM
CIIOCOBOM

Ilposeden ananus cywecmsylowell npooiemvl OUUCIKU CHIOUHBIX
600 codepoicauyux IaKOKpACOYHble MAMepuansl ¢ paspabomkou u
BHeOpeHUeM MeXHON02UU OYUCTKU 800bl 8 NPOUIBOOCIBO.

[lonmy4yeHue TaKOKPACOUHBIX HOKPBITHH — 3TO HE TOJIBKO
HaHECEHHE JIAKOKPACOYHBIX MAaTEepPHAalIOB, HO M TEXHOJOTHYECKHMA
KOMIUIEKC  OMNepamuii, BKIOYAIONMA B ce0S  IMOATOTOBKY
MOBEPXHOCTH M3Aenuid. B OosblIMHCTBE CilyyaeB MOKpacka
MPOM3BOAUTCA ITHEBMAaTHYECKMM  pAaCIbUICHHEM, JTOT METOX
HaunboJiee OMmaceH B IKOJIOTMIECKOM OTHOIICHHUH.

BonbmmHCTBO HpEeANpUATUN npudopo— u
MAaIIHHOCTPOUTENFHOTO MpPOQHIsS HMEIOT B CBOEM COCTaBe He
TOJILKO 11e€Xa WU OTJIENIbHBIC YYACTKH JUIsl TIOKPACKU JIeTaleil, HO U
OTICNeHHUsT  JUIsl  TOJATOTOBKM  JieTajed  TOjJ  TOKPBITHE
JIAKOKPACOYHBIMU MaTepUallaMH.

Crounble  Boapl, oOpasyromuecss B  THIPOQUIBTPax
YCTaHOBJICHHBIX B IOKPAaCOYHBIX KaMepax, BaHHaX TpaBJICHUS,
¢dochaTrpoBaHusl W TNPOMBIBKH, Mepea cOPOCOM B KaHAIH3ALMIO
JOJKHBI OBITh TIOABEPTHYTHI OYMCTKE /10 JOMYCTHUMBIX HOPM.

Ha mnpemnpusitusax mnpubopo— W MaIIUHOCTPOUTEIHLHOTO
npoduns, kak mpaBwino Oonee 80 % AEHCTBYIOMIMX OYHCTHBIX
COOpPYXXEHHH peareHTHOro tuma. [lpudeM B TEXHOJIOTHYECKUX
mpoleccax HaHECEHUsl 3alllUTHBIX IOKPBITMH  HCHOJb3YeTCs
LUIMPOKUN CIIEKTP BELIECTB, KOTOpHIC IPEBpAILAlOTCI B OTXOMBI,
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CXOJIHBIE TI0 COCTABY C peareHTaMHM, MPUMEHIEMBIMU NPU OYHUCTKE
CTOYHBIX BOA. TO €CThb UMeeTCs MPEANOChIIKa JUIsI MHOTOKPAaTHOTO
CHIDKCHHS 00beMa HCIIONIb3yEeMbIX TOBAPHBIX PEAreHTOB, a 3HAYUT U
HEN30€XHOT0 BTOPUYHOTO 3arpsI3HEHUS CTOYHBIX BOIL.

W3BecTHBIE METOABI OYMCTKHM TaKOI'O BHJA CTOYHBIX BOJ,
SHEPTOEMKH, [UIi MX pealu3alud TpeOyeTcs HCIOIb30BaHHE
JIOPOrocTosIiero  000pynoBaHMs, AeULMUTHBIX MAaTepuaioB H
3HAYUTENBHBIX IPOU3BOACTBEHHBIX IUIomaneil. IlpoBeneHHbIe
WCCIEIOBAaHNUA IO OYHUCTKE JaHHBIX CTOYHBIX BOJ, ITOKa3bIBAET
BO3MOXKHOCTh A()(PEKTUBHON COBMECTHOH 00pabOTKM B paMKax
OUYHCTHBIX COOPYKEHHH T'aJbBaHUYECKOro NpousBoJicTBa. [Ipu sTom
TTOHMMAETCS peann3alysi 3TOW TEXHOJIOTUU B paMKax TPaAUIIMOHHBIX
OYHMCTHBIX COOPYXKCHHMH CTOYHBIX BOJ TI'aJIbBAHWYECKUX MOKPHITHH
peareHTHOro THIIA C KCIIOJIb30BAaHHEM paHEe CMOHTHPOBAHHOTO
000pyAOBaHHS, TPUMEHEHHEM TEX € PEeareHTOB HPU COXPaHCHHU
OCHOBHBIX I1apaMETPOB TEXHOJIOTHYECKHX TIPOIIECCOB, a TaKxKe
cucTteM aBTomMarudeckoro perynuposanus (CAP).

Orta mpocTas, SKOHOMHYHAs, MaJOOTXOJHas, TEXHOJIOTHI
BIIepBEIe OblTa BHeApeHa B mpomsBojacTBo [1,2] Ha Bpecrckom
anekTpomexaHndeckom 3aBoge (BOM3) ¢ ucnombp3oBaHHEM
HUMEIoIEerocst 000pYAOBaHHUS M KOMMYHHKALUH.

Jnga  oTpaboTKH pEeXMMOB TEXHOJOTHMUYECKOTo Ipoliecca
OYHMCTKH CTOYHBIX BOJ, MCCJIEIOBaHUS OBLIM YCIOBHO Pa3OMTHI Ha
TpH 3Tana:

— Ha TEpBOM OJTame BBUICHAICS JPQPEKT OKHUCICHUS
OpPraHUYECKUX BEIIECTB XPOMOCOAEPKAIIMIMH CTOYHBIMH BOJAMHU U
KHCIIOPOJIOM BO3/yXa.

CrouHble BOMBI, COJAEpXKAIIME JIAKOKPACOYHBIE MaTepUabl
CMEIIMBAIOTCA €  XPOMCOAEPXKALUIUMH  CTOYHBIMH  BOJAMH.
[IpenBapuTENbHO BBOJUTCS pACCUUTAHHOE KOJIMUYECTBO TPABUIBHOTO
pactBopa. Ilpum HeEoOXOAMMOCTH CMECh TOAKHUCISAIOT CEpPHOH
kucinorot jo pH=1,5+2,0. lanee B CTOUYHBIX BOJAX IpPU MPOIYBKE
BO3JyXOM, KPOME OKHCIIEHHS OPTaHMYECKUX MPUMECEH MPOUCXOIUT
BbIJIeJIEHUE HM30BITOYHOTO KOJIMYECTBA YIJIEKHCIIOrO Ta3a, a Takke
crenn(pUIecKoe MEXaHUIEeCKOe MepEeMEIINBAHNE BOABI My3bIPbKaMU
BO3AyXa, MPHUYEM MpPH MPOAYBKE 0OpazyeTcsi YCTOWYMBBIA CIIOH
neHsl. Yacte oprannueckux npumeceid, CIIAB, yHocuTca B IEHHBIN
MPOAYKT IS yoaleHus Ha 00e3BOKUBaHHE.
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— Ha BTOpOoM JTtane — 3(PPEKTUBHOCTH  anCOpPOIH
OpPraHWYECKMX  BEIICCTB Ha  00pa30BaBIIUXCA  THUIPOOKUCSX
METAJIIOB.

[locme mpOMYyBKM CMECh CTOYHBIX BOJ TOJIIEIAYUBAIOT
pacTBOPOM U3BECTKOBOTO MOJIOKA M THIATENBHO MEPEMENIHBAIOT.
I[Ipu Bemmumne pH=3,5+4,0 o00pa3yroTCsI KPYIHBIE XJIOIMbS
ruapookucu xkenesa (I1I) Ha KOTOPBIX MPOUCXOAUT COPOIUS TPYIHO
OKHUCIIIEMBIX apOMAaTHYCCKUX YTJIEBOJOPOJOB, HEIOOKUCICHHBIX
OpPraHWYECKHX TMPHMECEH ¥ TPOMEXKYTOYHBIX OPraHUYECKUX
BEIIECTB, 00Pa30BaBIINXCS B MPOIECCE OKUCICHHUS.

— Ha TPEThEM 3TaIle — MPOLECChl KOATYJISAIUN U COOCAKICHHUS
COBMECTHO CO CTOKaMU TrallbBAHHYECKOTO MMPOU3BOJICTBA.

[Tocne mopmienayvBaHus U MEPEMEUIMBAHMS CTOYHBIC BOBI

CMEIIMBAIOT €  KHUCJIOTHO-UIENIOYHBIMM  CTOYHBIMH  BOJaMH,
TUIATEJIFHO NEPEMENINBAIOT B PEAKTOPE HEUTPATIU3aTOPE BCEX BUIOB
CTOYHBIX BOJ, I obOecneueHus koarymsuud. [lociemHuii Stam
HEWTpaiau3alMi CTOYHBIX BOJ  COJAEpXKAIIUX JIAKOKPACOUHBIE
MaTepHajbl — OCBETIUTENb.

Bo3moxHOCT  00paOOTKM  CTOYHBIX BOJ  COAEprKallei
JIAKOKPACOYHbIE MaTepuanbl B JMHUM BoccTaHOBIeHUs xpoma (VI)
mo xpoma (III) mpemompenensier TOT (pakT, YTO OOINBIIMHCTBO
OpPTaHMYECKUX 3arps3HEHUH okucisercss Ha 95+98% Ouxpomatamu
10 CO, u H)O. J[lanpHedmed AeCTpyKUUU OPraHUYECKUX
3arpsi3HEHUH CIIOCOOCTBYET M OKMCIICHHE MX KHCIOPOAOM BO3IyXa.
JlanpHelee CHWKEHHE COAEpPXKAHMA OPTaHWYECKHX 3arps3HEHUH
MOKHO OXKHAATh NPU COPOLMM MX HAa OKCHIMIPAaTHOM KOJUIEKTOpE,
oOpasyrolemMcsi B Ipolecce HEeWTpaau3alud TalbBaHUYECKUX
CTOYHBIX BOJ. BaxubM siBisercst U TOT (akTt, 4To mpu odpaboTke
CTOYHBIX BOJ, BO3MOXXHO pEIICHHE MPOOIEeMbl yOACHHUS TSDKENIBIX
metauioB (TM), BHOCMMBIX B BOAy B IIpolecce HaHECCHHS
JIAKOKPACOYHBIX MTOKPHITHH.

I[lo pesynpratam  wucciaenoBaHuil  Obuta  pazpaboraHa
TEXHOJIOTHUYECKask CXeMa, IPEICTABICHHAs Ha PUCYHKE.
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Pucynoxk - Texnonoruueckast cxema 00OpaOb0OTKH CTOYHBIX BOJ
CoJepXKaIlUX JJAKOKPACOYHBIE MaTEPUAIIbI

1- peaktop 00pabOTKU XPOMCOIEPKALINX CTOYHBIX BOM; 2 — EMKOCTD JUISl IIPOYBKH
CTOYHBIX BOJ| CXKAaTBIM BO3IAYXOM; 3 — pPeaKTOp-HEUTpaIu3aTop BCEX BUIOB CTOUHBIX
BOJI; 4 — OCBETIHTEINb. | —CTOUHBIE BOABI, COAEPIKAILUE JAKOKPACOUHbIE MaTEPUAIIBL;
Il — xpomcoaepxkamue crognbie Boabl; 111 -KHCIOTHO-IIIeI0YHBIE CTOYHBIE BOIEI;
IV — Helitpanmsyromuii pactBop; V — ckaTblid Bo3ayX; VI — IMEeHHBIN MPOIyKT Ha
o6e3BorxuBaHue; VII — pacTBOpPHI KHCIIBIX pearcHTOB;
VIl —06paboTaHHbIe CTOYHBIC BOIBI.

JlaHHas TEXHOJOTHS OYHUCTKH CTOYHBIX BOJI MOKPACOYHOIO
MPOM3BOJCTBA MPEAIOJIATaeT CEPbE3HbIE SIKOHOMHYECKHUE BBITOABI U
pSAA NPaKTHYECKHX  [PEMMYIIECTB, CBS3aHHBIX C  PE3KUM
COKpalleHHeM MOTPeOHOCTH B DHEPro— W  MaTepHaIOEMKOM
TEXHOJIOTHYECKOM 000pYyJIOBaHUM W COOTBETCTBEHHO CHMKEHHEM
NOTPeOHOCTH B MPOMU3BOACTBEHHBIX IUIOIIAISX, a TAKKE yIyUIICHHE
9KOJIOTUYECKOW OOCTAaHOBKM TMOCIE BBITyCKa OYMIIEHHBIX CTOYHBIX
BOJI B BOJIOEMBI.
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VJIK 573:574:621.311
Poabkun! 0.U., ByTbKko02 A.A,, [IpoHbKO3 C.K,,

HIkyTHHNK* O.A.
PYIl «beaHUL] «Ikosorus»t, M3y um. A./l. CaxapoBaz,
Y1 cKATOMTEX»3, YII «MuHcK2pado»*

ATPAPHOE JIECOBOJCTBO KAK UHCTPYMEHT
3KO0JIOTUYECKOI'0 MEHE/I)KMEHTA
TEPPUTOPUMH

Cenvcroxosaicmeennoe 1ec0800Cmeo, 8 4acmHOCmU 8blpayusaHue
Makux ObICMPOPACMYWUX 0epedbes KaK Uea Ui Mmonoib AGIsAemcs
aghpexmusHbiM  Memooom O0na  peuleHUuss paoa  IKOJLOUUECKUX
npobaem. Hawu skcnepumenmol, npogeoeHHvle 6 PA3IUUHBIX
peeuonax benapycu, noxkasanu, ymo nianmayuu Ovicmpopacmyuei
UBbl MOSYM BbIPAWUBAMBCS HA  3ACPAZHEHHBIX PAOUOHYKIUOAMU
noyYeax, Ha GulpabOMAaHHLIX U 0ecpaOUPOBAHHbIX MOPPAHUKAX.
Pacmenus usbl MOXCHO UCNONIBL308aMb 8 KaAUecmee 8e2emayOHHbIX
Dunompos 011 KOHMPOA I6MPOPUKAYUU 8000EMOS.

WnTencuBHas IMPOMBINIJICHHAad W arpapHas A€ATCIbHOCTD
o0yclaBiIMBaeT TMOCTOSHHO  BO3PACTAIONIYID  DKOJOTHYECKYIO
Harpy3Ky Ha TpUPOAHBIE JaHTMA(THL. 3arpsA3HEeHHe OKPYKaIoIeH
Cpe€abl HETaTUBHO CKa3bIBacTCA Ha BCEX KOMIIOHEHTAax
OKOJIOTHYCECKUX CHCTEM. O}IHI/IM nu3 HaHpaBJ’[eHHﬁ, TTO3BOJIAOIINX
KOHTPOJIUPOBaTh W B  ONPEACICHHOHW CTENEeHU  YIPaBIATh
mnmponeccaMu HETaTUBHOI'O BO3)IeI7[CTBPI)I Ha DKOCHCTCMBI, ABIIACTCA
CEIBCKOXO3SIICTBEHHOE (arpapHOE) JIECOBOJACTBO. B 3apyOeKHBIX
CTpaHax W3BECTHBIM TEPMUHOM siBsieTcss Agroforestry, uto MoxxHO
OTPENETUTh KaK CeIbCKOXO3SIWCTBEHHOE JIECOBOJICTBO, KOTOPOE
OCHOBAHO Ha HCITOJIb30BAHNU CIiIeuaJIbHO KYJIbTUBUPYEMBIX
JPEBECHBIX HACAXKIACHHUN, KOTOPHIC BO3JIENBIBAIOTCS KaK OOBIYHBIC
KyJIBTYPBI H 3aHUMAIOT OTIPENIEIICHHOE MECTO B arpoyanamadTe [S].

BosznenbiBanue OBICTPOPACTYIIMX JAPSBECHBIX HACAKICHHMIA,
MpeXJe BCErO CHENHAIbHBIX, MOJYYCHHBIX CEJIEKIIMOHHBIM ITyTeM
KJIIOHOB WMBBI W TOTOJS, TO3BOJISICT IMOJIy4aTh JPEBECHUHY, KOTOpas
MOXET OBITh UCIIOJIb30BaHA KaK HCTOYHUK dHEPTUU Ha 3 win 4-if Tox
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mociae TMOcaAKu IulaHTauuu. MHTepec K  OBICTpOpacTyIIM
JPEBECHBIM HACAXACHUSIM TaKKe OOYCIIaBIMBAaETCSI MX BBICOKHM
IPUPOAOOXPAHHBIM IOTEHLIHAIOM (COXpaHEHHE OHOJIOTHYECKOro
pa3HoOOpasus, 3aluTa I0YB OT BOTHOW W BETPOBOH 3SPO3WH,
CHero3ajep)kaHue, YTHIM3alHs OHOTCHHBIX JIIEMEHTOB M JApYTHe
menn) [4].

[loreHnuanbHast JKOJOrMYEcCKas BBIIOAA OT BHEIPEHUS
CENbCKOXO3SMCTBEHHOTO  JIECOBOJACTBA  BKIIIOYAET  CJEIYIOLIHE
BO3MOXHOCTH:

- NOJAEp)KaHHE II0YBEHHOI'O IUIOAOPOAUS M TOPMOKEHHE
MPOIIECCOB JETPaAalluH MOYB;

- yJIydlIeHHE KauecTBa BO3AYIIHOW Cpeabl. DTO MOXKET OBITh
peann30BaHo 3a CUET CHIDKCHHS YPOBHS MbUTH, 3a1laxa, IIyMa U T.1.;

- YJIy4dlLIeHHE KaueCTBa BOAHBIX PECYPCOB, TAK KaK APEBECHBIC
HACaXJCHUS MOTYT CIy)KUTb €CTECTBEHHBIMH BETETATUBHBIMU
¢unpTpamuy;

- COXpaHEHHE U YBeIMYeHHE OMOJIOTHYECKOTO Pa3HOO0pasHs;

- COKpallleHHe BEIOPOCOB MMAPHUKOBBIX I'a30B;

- YJIy4lIeHHEe PEKPEaiMOHHOTO MOTEHIMAala 1 BHELTHETO BUa
TEPPUTOPHH.

3HauynTeNbHAs YacTh 3arps3HuTeNneil (OMOreHHBIX 3JIEMEHTOB,
TSOKENBIX ~ METaUIOB M JIp.), 00pa3oBaBIIMXCS B pe3yibTaTe
MPOM3BOJACTBEHHOH UM  CEJIbCKOXO3AHCTBEHHOW  JEATENbHOCTH,
HEN30€XHO MomnajgaeT B MPUPOIHBIE SKOCHCTEMbI, 00yCIaBIMBas UX
WHTEHCUBHOE 3arps3HEHHE U BBI3bIBAas CEPhE3HBIE DKOJIOTHUYECKHE
nociencteuss. OmHUM H3 HaumOoJiee OMACHBIX JKOJIOTHYECKUX
MOCJEICTBUN 3arpsi3HEHUS, B YaCTHOCTH IOBEPXHOCTHBIX BOJ,
SIBIISIETCS] BTPOPUKAIIHS.

OueBWIHO, YTO JUISL TOTO, YTOOBI YIYUYIINTh IKOJIOTHIECKOE
COCTOSIHUE BOJHBIX OOBEKTOB, HEOOXOAMMO HCIOJIb30BAHHE
KOMILJIEKCa OXPaHHBIX MEPONPUATHIA U 3HAYUTENIbHbIE (PUHAHCOBBIC
cpeacrea. OIHUM W3 HMHTEPECHBIX, HEJOPOrHX M 3((HEKTUBHBIX
HamnpaBIEHUH [JIs1  pelIeHHs JaHHOM 1poOJeMbl  sIBISiETCA
WCTIONB30BaHUE  OBICTPOPACTYLIMX  JAPEBECHBIX  HAaCaKICHHH.
Wzyuenne nepcrieKTUBBI UCTIONIL30BAHMS JIJISl OTHX IIeNell TOABHI0B
U TUOpUIOB UBBI, TOIOJSA, OCUHBI U IPYTUX IPEBECHBIX KYJIBTYp YK€
Ha TIPOTSDKEHHHM HECKONBKHX [ECSTKOB JIET IMPOBOIAUTCA B psijie
3apyOeXHBIX CTpaH.
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WBoBBIC TIaHTAIUU MOTYT YCIEIIHO KYyJhTHBHUPOBATHCS Ha
3eMIISIX 3arpsI3HEHHBIX TSDKENBIMU MeTauiamu [6]. Pactenus uBbI He
00J1a1af0T BBIPKEHHBIMH aKKYMYJIUPYIOIIAMH CIIOCOOHOCTSAMH, HO
BCIIEZICTBHE OBICTPOTO MPHUPOCTa OMOMACCHI CIIOCOOHBI 3 (HEKTHBHO
ouHmaTh mMouBkl 3arpssHenusie Pb, Cd u apyrumu snementamu. C
ONHOTO TeKTapa TAIllHK IIPH BBIpAllMBAHUN IUTAHTAIMA Ha
3arps3HCHHBIX 3€MJISIX C MPOM3BECTKOBAHHBIX ITOYB, C IPEBECHHOMN
UBBI BBIHOCHIIOCH 170 rpamm kagmus u 13,4 Kr [IUHKA 3a TSTH JIET, a
¢ KACHBIX TTouB 47 T kagMust 1 14,5 Kr IMHKa 3a JIBa roja.

[Ipu 3TOM psiT aBTOPOB OTMEUAET, UYTO CYIIECTBYET BHIOBAS U
Jake KJIOHOBas CHEIU(PUYHOCTh OTHOCHTEIBHO aKKyMYJISILIUU
pacTeHUsSIMU HWBBI  TSDKENBIX METaUIOB. B skcmepuMmeHTax,
3aJI0’)KEHHBIX Ha YepHO3eMax ObLIO YCTAHOBIICHO, UYTO O0Jiee aKTUBHO
HAKaIIMBAeTCs B APEBECHHE MBBI, Hanpumep ZN 1o cpaBuenuto ¢ Cd
unn PD. PacTeHust MBBI aKKyMymupysl psja TSOKEIBIX METalIoB,
0COOEHHO HAa 3eMJISIX C UX TOBBIIICHHBIM COJICP)KAHHEM TEM HeE
MEHee HE  HCHBITHIBAIOT  3HAYUTEIIFHOTO  OTPHUIATEIFHOTO
Bo3jekcTBHA [5].

B psae myOnukamnuii IpuBOIATCS PE3yIbTATHI DKCIIEPUMEHTOB
[0 BBIPAIIMBAHWIO HBHI Ha 3eMJISIX 3arps3HEHHBIX OTXOJIaMH,
COJlep)KalllUMHA ~ OPTaHWYEeCKHe  COCIWHEHHs, B  YaCTHOCTH
MUHEpaJIbHBIE Macjia U TOJMAPOMATHYECKHE TI'MIPOKapOOHATHI.
YcTaHOBIEHO, YTO pa3pylieHre MHHEpPAIBHBIX Maceld B TOCajKax
VBBl TIPOXOJIUT B HECKOJNBKO pa3 ObIcTpee 10 CpPaBHEHHUIO C
HETIOKPBHITON pacTeHusiMH MOYBOU. CieayeT OTMETUTh, UYTO JAIEKO
HE KaXJ0e pacTeHHe CIOCOOHO MpoM3pacTarb Ha  TaKUX
3arpsi3HEHHBIX 3EMJISIX.

OcoObIii  WHTEpEC BBI3BIBAET BO3MOXKHOCTH OOECIICUYHTH
TIPOW3BOJACTBO  JPEBECHMHBI HMBHI HA 3EMJISIX  3arpS3HEHHBIX
paguonykmuaamu. OmHuM U3 3(PQEKTUBHBIX  HANpaBJICHUH,
MO3BOJIAIOMIMX  HE  TOJIBKO WCIOJIb30BaTh  3arpsi3HEHHBIE
PaTMOHYKIUIAMU 3€MJIM, HO W TIONydYaTh C TaKuX TEPPUTOPUH
MIPOJIYKIIMIO, SIBIISIETCS BO3JEIbIBAHUE OBICTPOPACTYIIHX JPEBECHBIX
Kyl1bTyp (HWBBI) C TOCJEIYIOIUM TPUMEHEHUEM TMPOIYKIMH B
KayecTBe OMOTOILIMBA HAa BO300HOBJIIEMOM OCHOBE. Peanmm3amus
TaKkoOW 3aJadd BO3MOXKHA TOJBKO TIPH pa3pabOTKE METOJIOB,
MO3BOJISIONIUX KOHTPOJIMPOBATH M MPU HEOOXOIUMOCTH YMEHBIIIATh
CTETICHb IepexXo/ia PaIUOHYKIHIOB B PACTCHUS. DTO MOXET OBITh
JIOCTUTHYTO yTeM Pa3ITUIHBIX arpOTEXHUIECKHUX 74
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arpoXMMHUYECKUX MEpONpHUATHIL. BEIOOp KOHKPETHBIX MEPONpPUSTHIA
o0ycaBIMBaeTcs 0COOEHHOCTAMHU HAKOTIICHUSI HUBaMH
PanuOHYKINAOB.

IlepcieKTHBHBIM ~HANpaBIEHUEM SBISCTCS HCIIOJIb30BaHUE
MOTeHIaNa  OBICTPOPACTYIIMX [OJABHAOB HMBBI B  KayeCTBE
BEreTaTUBHBIX (WIBTPOB JUIA YaCTUYHOH yTHIM3aLUU COPOCHBIX
CTOYHBIX BOx  [7]. OKCHepMMEHTHI  TOKa3all  BBICOKYIO
3G PEKTUBHOCTh TAKUX MMOCAJOK B YACTHOCTH IS YTHIIM3AIUU a30Ta
u ¢docdopa, KOTOpble SBISIOTCS OCHOBHBIMH  OHOTEHHBIMH
3arps3HUTESIMUA BOOEMOB. Taxoke BereTaTuBHbIE (DUIBTPHI AKTUBHO
YTWIM3UPYIOT W3 CTOYHBIX BOJI TSDKEIbIE METaUlbl, OCOOCHHO
KagMUW, SBJISIOIIMICS OMNAacHbIM KaHUEporeHoM. Bo MHorux
ClIydasx Takue (QIIbTpbl MOTYT OBITh OoJiee SKOHOMHYHBIMH, YeM
TPaJULHUOHHBIE METOIbI OYMCTKU CTOYHBIX BOI.

WBoBbIe MaHTallMd MOTYT MPUMEHSTHCS HETIOCPEACTBEHHO B
KauecTBe ¢$uIIBTPOB JUTSE YTUIIU3aUU CTOKOB c
CEeJIbCKOXO3SICTBEHHBIX NoJIeH. B ycnoBusx roro-zanannoit eeunu
WBOBBIC ILIAHTAIMU OPOIIAIUCH (METOJOM TIOJHMBAa MO OOpPO3am)
3arpsI3HEHHBIMU  IPEHAKHBIMU  CEJIbCKOXO03AUCTBEHHBIMU BOJIaMHU.
CyMMapHOE KOJHMYECTBO a30Ta, I[IOCTYMAIOIIET0 B TEUEHHE
BEreTaliOHHOTO Nepuoja C OpoIlaeMbIMH BOJAMH, COCTAaBIISIIO JI0
185 kr.a.B. Ha ra. MBoBbIe mocaiku 3(PpPEeKTUBHO YTUIM3HPOBAIH
a30T, KOTOPBII HAKaIUIMBAJICS B JIUCTHSIX M CTEOJIAX, TEM CaMbIM
YCHEIIHO BBITIOIHSSA CBOU QMIIbTpYyIonTie QyHKIuH [8].

B psge oskcrepuMeHTOB W3ydascs TOTEHIHMAl HBOBBIX
MOCAJIOK JJISl YTUIM3AIMA HaBO3HBIX CTOKOB U TPSA3EBBIX OCAJKOB C
nojie (uIbTpalMM, OYUCTHBIX COOPYKEHHUH M OHOJIOTHYECKHX
npyaoB  [9]. MHccrmemoBanusi — MOATBEPAMINM  BO3MOXKHOCTB
BHIpAIlMBaHHUsS WBHI Ha y4acTKaxX, 3arps3HEHHBIX TSHKEIBIMU
MeTaJulaMH B Pe3yJIbTaTe aKTUBHOTO BHECEHMsSI COPOCHBIX TPS3EBBIX
0CaZKOB. DKCIIEPUMEHTHI C Pa3IMYHBIMH MOABUAAMHU W THOpUAAMU
WBBI IOKA3aJ{, YTO JEPEBhS MOTYT YCHEIIHO MPOU3PACTATh HA TAKUX
3eMJISIX, B TO %€ BpeMs, OUMIIast X OT 3arps3HuTesneid. CnocoOHOCTh
WBOBBIX TMOCAaJOK K (QuTOpeMequauud OTAEIBbHBIX TSKEIBIX
METaJUIOB 3aBUCUT OT TOJABHAA pacTeHWid. TakuM oOpazom,
o0Upast COOTBETCTBYIOLINE MTOABUABI UBbI, MOXKHO YTHIIN3UPOBAThH
OTIpeIeNICHHBIC 3arPA3HUTEIH U3 TIOYBHI M HE JOMTYCTUTH UX YTEUKH B
BOJIHBIE OOBEKTHI.
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O(h(eKTUBHOCTD  CENBCKOXO3IHCTBEHHOI'O  JIECOBOJICTBA
MOBBIILIACTCS TeM (aKTOPOM, YTO OHO HE TpeOyeT CHEeIHaTbHOTO
OTBOJIa MIPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX 3eMelb. B KauecTse
MOTEHIMATbHON HMIIM JUI Pa3MEIIEHUs HaCaKICHUH MOXKHO
HCIIOJIb30BAaTh CIEAYIOIINE BO3MOKHOCTH!

- HeyTOOHIIbI 1 HU3KOMIPOAYKTUBHBIE MTACTOUIIIA

- IIETPaAUpPOBaBIINE BETPOIOMHBIE [1OJIOCHI

- 000YMHBI JOPOT U TPAHUIIBI JTYTOB, TOJICH 1 acTOUII

- BOJIOOXPaHHbIE 30HBI, MOJTOILISIEMBIE U 3aTOIUIIEMbIE YUACTKU
- YYaCTKHU CO CJIOKHBIM pelibeoM

- 30HBI X035 CTBEHHBIX M JKUJIBIX TOCTPOEK U T.1.

B nammx skcneprMeHTax MPOBOAMIACH OLIEHKA MEPCHEKTUBBI
BBIPAIIMBAHNS IUIAHTALMI MBBI ISl peaOuiINTauuy JerpaJupOBaHHBIX
AKOJIOTUYECKHX CHCTEM B perronax Pecryonuiku bemapyce.

Pe3yabTaThl Hccje0BaHUIl. DKCIIEPUMEHTHI MO BHIPAIIUBAHUIO
VBBl Ha 3arpsi3HEHHBIX PAJAUOHYKIUAAMU TEPPUTOPHIX IPOBOIMIHNCH
B KpuueBckom paitone, MorumreBckoit obmactu. B pesynbrare
aBapuu Ha UYepHoObUThcKOit ADC B Kpnuesckom paitone 'Cs
3arpsi3HEHO OKOJIO 35,5 THICSY TEKTapOB CEINbCKOXO3SIHCTBEHHBIN
yroaui, B ToMm uuciae, 10,8 Tbicay ra KOpMOBBIX yroauil u 24,7
ThICSIY T'a namHedl u cagoB [3]. OOHUM U3 YCIOBHUM BO3IEIBIBAHUS
CEJIbCKOXO3SIMCTBEHHBIX ~ KyJABTYp Ha TO4YBaX, 3arpA3HEHHBIX
PanuMOHYKIMAAMH, SBJSIETCS  IMOJNYYEHUE  PacTEHHEBOAYECKOMH
MPOAYKIHH, COOTBETCTBYIOLIEH IO COAEPKAHMIO PAIMOHYKIHIOB

HOPMAaTHUBHBIM TpeOOBaHUSIM (PAY-99). Bo3nensiBanue
OBICTPOPACTYIIUX SHEPreTUYCCKUX KYJIBTYP, B TOM YHCJIC MBBI Ha
3arpsi3HEHHBIX PpaauoOHYKIUIAMU TEPPUTOPUSIX SIBJISICTCS
aJbTEPHATUBOM IS MIPOU3BOJICTBA TpaJUIIMOHHON

CEIbCKOXO3SIMCTBEHHOM — mpoxykuuu. s IpOrHo3upoOBaHUs
BO3MOXXHOCTH TIOJYYeHHSI HOPMATHBHO YHCTON JIPEBECHHBI UBBI Ha
3arpsi3HEHHBIX PATUOHYKIUIAMHU TEPPUTOPHUSIX HEOOXOJIUM aHAIIN3
HAKOIUICHUS PaJUOHYKIHIOB U KOI(PQHUIMEHTOB MX IMepexoaa B
CUCTEME  «II0YBa-pacTeHUe». PecmyONWKaHCKHE  JOMyCTUMBIC
ypoBHH cojaepxanus 1esus-137 (PAY /JIX-2001) B apeBecHOM
TorBe cocTaBisttoT 740 bBx/kr. PaguoakTHBHOCTH IOYBLI Ha
KpHUIeBCKOM SKCIIEPHMEHTAIBHOM YUIACTKE M0 ' CS BaphHPOBAIA 1O
neagukaMm ot 5 go 10 Ku/km® umu ot 185 o 370 Br/M°.
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[lo moMyYyeHHBIM SKCIEPUMEHTAIGHBIM JIaHHBIM  OBLIH
ompeeneHs Ko3QOUIHEHTH mepexoaa - CS B BETKH, IPEBECUHY H
KOPHHU HBBI U TIOCTPOCHBI YpaBHEHHS 3aBUCHMOCTH HAKOILUICHHS
PaMOAKTUBHOTO 1I€3HS JJIsl KOPHEH, TUCTHEB, IPEBECHHBI U BETOK OT
HOPM BHECEHHs Kanus, KaKk OCHOBHOTO (aKTOpa CHHIKAIOLIETO
noctymiennii 'CS B pacTenusi mBbl. JUI OIEHKH MEpCIEKTHBEI
BHEJIPCHUSI TUTAHTAIMN OBICTPOPACTYIIEH WBBI Ha 3arps3HEHHBIX
PaIMOHYKIMAaMU TEPPUTOPHAX ObUIM pa3paboTaHbl MPOTHO3HBIE
MoJenH HakoruieHus - Cs i k03 ()HUIMEHTOB ero mepexoia Ha Bech
CPOK JKCIUTyaTalliy IIAHTaIllu, TO ecTh Ha 20-25 5eT B pa3indHbIe
qacTu 6I/IOM3CCI)I HBBI B 3aBUCUMOCTHU OT IUIOTHOCTHU 3arpsA3HCHUSA
II0YB pagUOHYKIUIAMH.

BbUIO yCTAHOBIGHO, YTO Jake MNpPU JIOCTATOYHO BBICOKOM
YPOBHE 3arpsi3HCHUS, KOTJa 3¢MITU HE JIOJDKHBI HCIIOJIb30BaThCS JIIIS
CEJIbCKOXO3SIICTBEHHOTO MPOM3BOJICTBA, M BBIBOAATCS M3 000pOTa,
coJiep)kaHue PaJMOHYKINIA B JAPEBECHHE OBLIO 3HAYMTEILHO HIDKE
norrycTuMoro (puc. 1).
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Puc. 1 - [Iporuo3upoBanue yaenabHOH aKTUBHOCTHU APEBECUHBI
B 3aBUCUMOCTH OT IUIOTHOCTH 3arpsi3HEHUsI IEPHOBO-TI0130JIUCTOM
MTOYBBI ITPH BHECEHWH J103bI KAJTMHHBIX y1o0pernii - Kgg

OnHOM M3 aKTYalbHBIX 9KOJIOTHYECKUX MPOOIEM sl CTPAHBI
SIBIISICTCS 3¢ heKTHBHOE HCTIOBb30BaHKe BBIPAOOTAHHBIX
TOP(QSHUKOB U JIETPATUPOBAHHBIX TOPQSHBIX 3€METh.

Takue 3emiu, r1ae He AS(PGEKTUBHO  BO3ACIBIBAHUE
TPaIUIIMOHHBIX  CENBbCKOXO3SIMCTBEHHBIX  KYJIBTYp  3aHUMAIOT
3HAYMUTEIBHBIC IUIOMIATA B arpapHoOM ceKkTope crpaHbl. OOrmmas
IUIOIAAb 3eMeb BHIPAOOTAaHHBIX TOPQPSHBIX MECTOPOXKICHUH,
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KOTOpPBIC XapaKTEePU3YIOTCd HHU3KHM IUTOJIOPOAHMEM, Pa3HOOOpazuemM
9KOJIOTHUECKUX YCIOBHH U HE UMEIOT aHAJIOTOB CPEN €CTECTBEHHBIX
3eMeNBHBIX YTOIui, cocTaBisiet okono 209,5 Teic. ra [1].

B ornmume ot BeIpabOTaHHBIX TOPHSHUKOB AETPaTUPOBAHHBIE
TopQsiHBIE TMOYBBL 3TO  TEPPUTOPUH, KOTOpBIE  PsI  JeET
HUCTONB30BAJIUCh  JUIi  HOPMAJIbHOM  CEJIbCKOXO3SHCTBEHHOMN
MPAKTUKH, HO YTPATHIIM MEPBOHAYANBHOE IIIOJOPOUE BCIEICTBHE
HEpaOHAIBFHOTO MOA00pa KYJIBTYp M YCIOBHH XO3SHCTBOBAaHMSI.
Ha 2012 r. oOmas miomans AerpaAupOBaHHBIX TOP(QSHBIX MOYB B
cTpaHe cocTaBisuia okojo 220 Teic. Ta, B ToM umucie 50 ThIC. Ta
JErpagupoBaio B MAJIONPOAYKTHUBHBIC ITECUAHbIC TOYBHI [2].

B Hammx oskcnepuMeHTaX Ha BBIPAOOTAaHHBIX TOPQIHBIX
miomansx B Jluackom paiione, I'pogHeHCKON 007acTH ypOKaHOCTD
JPEBECHHBI UBBHI HAa JMYYIINX Y9acTKax cOcTapisuia okojo 10 TOHH B
nepecuere Ha 10% BaaXHOCTh W Ha OAUH roj. OOBIYHBIN IHMKIT
yOOpKM WBBI cocTaBisieT Tpu rona. [lomydeHHBIE pe3yabTaThI
HECKOJIBKO YCTYTIadH MOKa3aTeNsIM, JOCTUTHYTHIM Ha IUTOIOPOIHBIX
MUHEpaIbHBIX TOYBAaX, HO TO3BOJMIM OLEHUTH TOTCHIHAI
OBICTPOPACTYIIMX TIOCAJIOK C TOYKH 3pEHHS BOCCTAHOBJICHUS
TJI0JIOPOIUS BBIpaOOTaHHBIX TOPPSHUKOB B mepcrekTuse. Cienyer
OTMETHUTH, YTO B MEPBBIE OBl MTOCIE OKOHYAHUS T0ObUM Topda Ha
TaKUX TEPPUTOPHSIX BOOOIIE OTCYTCTBYET PACTUTEILHOCTD.

Ha nmerpamupoBaHHBIX TOPQSHBIX MOYBAX YPOKAHHOCTH HUBBHI
ObLTa OHM3Ka K JTyYIIUM MOKa3aTelsiM JOCTUTHYTHIM 32 pyOexoM, Ha
MUHEpallbHBIX TOYBAX.

BricoTa pacTeHWil HWBBI Ha JIETPaJUPOBAHHBIX TOP(SIHBIX
MOYBax JOCTUTaja BEJIMYMHBI 5,5 METpa 3a TP rojia BBIPAIIMBAHUA
(puc. 2). lnamertp creOyieit pacTeHH MBBI JOCTHUTAN BEUYHUHEL 4,5-
5,0 cM.

Kak Obuto mpexacraBieHO B 0030pe JNHUTEpaTypbl, OJHUM W3
9KOJIOTHUECKMX  NPEUMYILECTB  OBICTPOPACTYLIMX  JIPEBECHBIX
KYJIbTYp SIBJSIETCSI MX CHOCOOHOCTh PACTH Ha HEYJAOOHBIX JUIS
TPaJUIIMOHHBIX CEIbCKOXO3SHCTBEHHBIX KYJIBTYpP IUIOIIAAAX U HPH
3TOM aKKyMyJIUPOBaThb TsDKEJblE METaUIbl M MaKpOAJIEMEHTHI B
ouomaccy.
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Puc. 2 - [TnanTtaius ObICTpOPACTYIIEH UBBI TPETHETO TO/1a
BEIPAIIMBAHMS Ha JIETPAIUPOBAHHBIX TOP(SHBIX OYBAX.

Cpenn  HECKONBKHX JECATKOB 3arpsi3HUTENCH  BOJTHBIX
pecypcoB B arpapHbIX JaHgmadTax MOXKHO BBLICIUTH a30T H
¢docdop, Tak Kak MONAJAHUE ITHX JIEMEHTOB B BOIHBIE OOBEKTHI
MIPOBOIMPYET MPOIECCH ABTPOPUKAIUY MOCHeTHIX. [[pakTnieckmii
OIIBIT U PE3YJbTAThl HAYYHBIX I/ICCHGHOBaHI/Iﬁ CBHUACTCILCTBYIOT, UTO
TNIABHOW  TIPUYMHON  3BTpPOQUKAIMK  SBISIETCS  W30BITOYHOE
MOCTYIUIEHHE B BOJOeMBbl (ocdopa, U 3HAUUTENBHO peXe — a30Ta,
OCHOBHBIM MCTOYHHKOM KOTOPBIX SIBISIETCSI CENbCKOXO3SICTBEHHAS
nesTenbHoCTh.  Hambonee cepbe3HOe BO3IEHCTBHE CBSA3aHO C
BHECEHHEM MMHEPAJbHBIX YNOOpEHWH, 4YTO IOATBEPKAACTCS
MHOT'OJIETHUMH CTaTUCTUYECKUMH JaHHBIMU.

Kak ObIJIO yCTAaHOBJIEHO B HAIIMX 3KCIIEPUMEHTAX, OJHUM H3
3G (}EeKTUBHBIX  METOMOB  KOHTPOJSI  OBTPO(HKAIMM  SBJISCTCS
BHE/IPEHHE CIICIMANIbHBIX BEreTaTHBHBIX (MMUIBTPOB HA TEPPUTOPUH
BOZ0COOpa, Ha OCHOBE OBICTPOPACTYIIMX BHJIOB HBBI, OHOMacca
KOTOpOM HMCIONB3yeTCs Ha dHEpPreTHYeckue Ienu. Takum oOpazom,
OMOreHHbIE IEMEHTHI BMECTE C OMOMAacCO BBIHOCSTCS 3a Mpeaesibl
JaHHOTO JaHAmAadTa, TEM CaMbIM HE IOCTYIasi B BOAHbBIE OOBEKTHI.
[TnanTanyy BBl Ha PHEPTETHYECKHE 1IENTH YOUPAIOTCSl C UHTEPBAIOM
OJIMH pa3 B TPU ToJa.

Conmepxanune  ¢Qocdopa wu  asora  ompemessuid  Ha
3KCIIEPUMEHTAIbHOM y4dacTke «Boamay, B JI3ep>KMHCKOM paioHe.
beuto ycranoBneHo, Wro coaepikanume B nmcTBe mBBI N (a3ora)
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Bapeupyer ot 1,8 mo 2,6%, P (dpocdopa) or 0,16 10 0,21 %, B
CTBOJIOBOM JIPEBECHHE U BETKAX - COOTBETCTBEHHO OT 1,6 10 2,0 % u
ot 0,15 % mo 0,20 % B 3aBUCHMMOCTH OT KJIOHa (copTa). Pe3ynpraTh
M3MEpeHUsl cojepkaHus asota U ¢ochopa B JPEBECHHE WBEBI
MPEJICTaBJICHBI HA PUCYHKE 3.
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Puc. 3 - Coneprxanue azota u ¢pocdopa B JpeBECHUHE UBHI.
Bo3spact pactenuii nBa roaa.

3akaoueHue. Pesynbrarel JKCIIEPUMEHTAIIBHBIX
HCCIIeIOBaHNH, POBEJICHHBIX B PAa3IMUHBIX pernoHax PecmyOmuku
Benapycs, MO3BOJISIIOT KOHCTaTHPOBATh 3HAYNTENBHBIN
NPUPOJOOXPAHHBI  MOTEHIMAN  OBICTPOPACTYIIMX  JAPEBECHBIX
KYJIBTYp B YaCTHOCTH UBBI. CelbCKOXO035IICTBEHHOE JIECOBOICTBO HE
TOJIBKO TIO3BOJIIET TOJNydYaTh JPEBECHHY, KOTOPYIO MOXKHO
UCTIONb30BaTh B Ka4eCTBE MCTOYHMKA PHEPIHHU, HO M 00ECIICUNBACT
CHIDKEHHME Harpy3Kd Ha OKPY’KAIOIIYIO CpPely 3a CUeT CIIeIyIOIINX
(akTOpoB:

- HopmatuBHO mnpuronHas aiast OMOSHEPTETHKH JpEBECHHA
MOXeT OBITh IOJy4eHAa Ha IUIAHTAIMAX, 3aJOKEHHBIX Ha 3eMIIIX
3arps3HEHHBIX PaJUOHYKIUIAMH M TSDKEIBIMH MeETallaMH TIpH
COOJIIOZICHNH TIPEJIOKEHHOHN arpOTEXHUKH BO3EIBIBAHMS
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- [ImanTanmu WBBI MOTYT UCTIOIB30BAThCS IS PEKYJIBTUBAIIUN
BBIPa0OTaHHBIX TOP(SHUKOB U ICTPATUPOBAHHBIX TOPPSHBIX TOYB;

- Tlocagkum WBBI MOXHO HCIOJB30BaTh B  KAuecTBE
€CTECTBCHHBIX  BETCTATUBHBIX  (QUIBTPOB  JUIsI  KOHTPOJIS
3BTPO(UKALINN BOJIOCMOB.
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VJIK 628.114
PomanoBckui1 B3, Xopt A.A.L, Kysimauk /I.M.3,
PaaunonoBuu ATI'2, KoBasern I1.H.2, Kne6oeko I1A.3

1YypexxgeHue o6pasoBaHus «besopycckuit
rocyapCTBeHHbIN TEXHOJI0rU4eCK1il yHUBEepCUTET»
2 lyuuHenkoe KYII BKX «BoagokaHasn»

3 PYII <UHUUKHUBP»

MOAUPULIUPOBAHHBIE AHTPALIUTDBI 414
OYUCTKU ITIOA3EMHBIX BO/J, OT KEJIE3A U
MAPTrAHLA

B cmamve npedcmasnenvt cocmas u ceoticmea MOOUGUYUPOBAHHBIX
AHMPAYUMO8 OKCUOAMU JiceNIe3d U MAP2aHYd, NOJIYYEeHHbIX MemoOoM
Humpam-yumpamno2o  eopeuusi. Ilpeocmasnenvl  pesynbmamol
CPABHUMENLHO20 AHAAU3A NOJIYHEHHbIX MAMEPUALO8 8 CDAGHEHUU C
UCXOOHBIMU ~aHmMpayumamyu ONsl OYUCIKU HOO3EMHbIX 600 Om
Jlcenesa u Mapeanyd.

Jlnst  X034HCTBEHHO-IIMTHEBOTO BOMOCHAOKEHUS HACCICHHS
Pecrry0nuku benapych B OCHOBHOM HCIIONIB3YETCS BOJIA TTOA3EMHBIX

HCTOYHHUKOB, KOTOpasd HUMECT HCECKOJIBKO IMOBBINICHHYIO
MHHCPAJIN3aluIi0, IMOBBINICHHOC COACPKAHUE KEJI€3a W MapraHua,
BBICOKHEC 6aKT6pI/IOJ'IOFI/I‘IeCKI/Ie IIOKa3aTeCIu. IloBEIIeHHOE

CoJIep’KaHUe KeJle3a B BOJE NMOMHMO HEraTUBHOTO BO3JEHCTBUS Ha
OpraHMU3M YeJIOBEeKa BBI3bIBAET 3apacTaHUE BOJOMPOBOTHBIX CETEH M
BOIOpPa300pHOM  apMmaTyphl, SBIseTCS OpUYMHOW Opaka B
TEKCTHUJIBHOM, OyMaXHOM, TMHWIIEBOHW M  JIPYyruxX  OTPacisx
MIPOMBINIJIEHHOCTH.

Ha ceroansmnumii 1eHp pa3paboTaH MIMPOKUH PsiJi TEXHOIOTHH
BOJIOTIOATOTOBKHA. B KakgoM ciydae HEOOXOOMMO PacCMOTpPEHHE
HanOosee 3QGEKTUBHBIX ¥ SKOHOMHYHBIX CIOCOOOB, YTO TO3BOJIMT
CHH3UTH Ce0ECTOMMOCTh CaMO BOJBI M BBHITyCKAeMOW MPOMYKIIHH.
Jid 3TOro HYXXHO MNPOBOAUTH MEPONPHUATHS MO ONTHUMH3ALMH
CYLIECTBYIOLIMX IIPOIIECCOB M TEXHOJOTUH BOJOMOJITOTOBKH, a
TaKXe pa3padaTblBaTh HOBBIE HAIpaBJICHUS B PEIIEHHMH 3STHX
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npobneM. OZHUM U3 aKTYaJIbHBIX HAIPAaBICHUN PEIICHUS SBIISCTCS
MONCK HOBBIX MaTepHalioB, 00IaJatoiX OONbLIEH CElIEeKTUBHOCTHIO
U KaTaJIUTHYECKOH AaKTUBHOCTBIO K M3BJICYCHUIO HOHOB JKele3a U
Mmapranna. OTHEnbHYI0 TIePCHEKTUBY W HHTEPEC HPEICTABISIET
CO3JlaHHE MaJIorabapUTHBIX YCTAHOBOK OYMCTKU TOA3EMHBIX BOJ OT
’KeJe3a ¥ MapraHia, a Takoke 00e33apakuBaHus BOJIBI.

[lpn BeImonHEHMM pPabOTHI HCIIOIB30BAINCH AHTPALUTEI,
KOTOpBIC MMOKPHIBAJIM OKCHIIAMH JKelle3a ¥ Mapranua. [[is naneceHus
MOKPBITUSL MCHOJNB30BANCS METOJ HUTPAT-UUTPATHOTO TOPEHUS
(9K30TepMUUecKOro TopeHust B pactBopax uinu CS). B pesynbrare
OBLIM MOJTy4YEHBI ClIeTyIoIue 00pasIbl:

— oOpaszern| | — UCXOAHBIN aHTPALIUT;

— oOpaszeny 2 — aHTpaUT C OCKICHHBIMH OKCHIAMHU Xeje3a U
ATIOMHHWS;

— oOpaser] 3—6 — aHTPaLUT € OCAXKICHHBIMH OKCUIAMHU JKeNe3a;

— oOpaser] 7 — aHTPALUT C OCa’KACHHBIMU OKCHAMHU MapraHIia.

DJIeMEHTHBIN COCTaB IMOBEPXHOCTH MOTYYSHHBIX MaTEepHaIOB
IPe/ICTaBJIEH HA PHCYHKE.
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UcnpiTanust  o0e3xkene3nBaHUs ~ TOJA3EMHBIX  BOI  C
WCIIOJIb30BAaHUEM MOAM(DHUIIMPOBAHHBIX 3arpy30K OBUIM MPOBEICHBI
Ha craHimun obe3zxenesmBanms Jlyamaenkmit KYII BKX
«Bonokanamy». McnpITanusl NPOBOJKUIUCH HA MOJEIBHON YCTaHOBKE,
pacmoNIOKEHHOM B 34aHUM  (QWIBTPOB  00€3KeNe3uBaHUs U
MIPEACTABIISIIOIICH co00# KooHKH araMeTpoM 20 MM U BBICOTOH 1,7
M. BeicoTa 3arpy3ku cocrapmsuia: 0,5 M BepXHHH KaTaIWTHYECKHHA
cioit 1 1,0 M HIKHUH QUIBTPYIOLIMIA CcI0H (KBapleBbli mecok). B
KayecTBE KaTAIUTHUYECKUX 3arpy30K HCIIOJIB30BAUCH 00pa3ibl
MOAA(UINPOBAHHBIX AHTPALIUTOB.

Bopma, mopatomascs B yCTaHOBKY Ha  (WIBTPOBAaHUE,
a’spupoBaach B I'paJIUpHE C XOpJOBOM HAcaaKol. YCTaHOBJICHHAs
HavallbHAasl CKOPOCTh (DUIBTPOBAHHA COCTaBIsDIa 12 M/4. AHamus
cocTaBa BOJBl TIPOBOJWICA B aKKPEAUTOBAHHOW IlabOpaTopuu
Jlynuneuxuit KYIT BKX «Bomokanamy.

ITony4yeHHble pe3yJbTaTbl UCHBITAHWM CBHIETENBCTBYIOT O
TOM, 4TO:

— MPH UCTIONB30BaHUK 00PA3IOB aHTPALUTOB 5 U 6, MOKPHITHIX
OKCHJIaMHU >Keje3a, OCTaTo4YHas KOHIEHTpauus Fe,s, B NepBHIX
nopuusax ¢uiabTpaTa B 3,4 pasa MeEHbIE, YeM IPH WCIOJIb30BaHHUH
HCXOJHOTO aHTparuTa (odpaser 1);

— TpPU HCIIONB30BaHUM oOpa3na 7, MOKPBITOIO OKCHAAMH
MapraHiia OCTaTOYHas KOHIEHTparus Fe., B TEPBBIX MOPIUIX
¢unpTpaTa B 2,8 paza MeHbIIE, YeM IIPH UCTIOIH30BAHUN HCXOTHOTO
anTpanuTa (obpaser 1);

— TpPU HCIIONB30BaHUM oOpa3na 7, MOKPBITOIO OKCHAAMH
Maprasiia, B Te€4€HUE 55 4acOB MPOUCXOJIUT BHIMBIBAHUE Maprasiia
n3 o0pasra, YTO MPHUBOJUT K €0 TOBBIICHHOW KOHIIEHTPAINH B
¢unbTpare;

— OCHOBHAasl Macca MapraHila BBIMBIBA€TCS W3 3arpy3Kd B
TeueHue 24 4acoB, U JOCTUraeT HOPMATHBA COJAEPKaHUS B TUTHEBOM
Bozte (Menee 0,1 mr/am®) gepes 43 gaca;

— 3apsaKa MOBEPXHOCTH UCXOJHOTO aHTparuta (obOpaser 1)
MIPOUCXOANT Yepe3 6 4acoB MOCie BKIIOUEHUS PIiIbTpa B padoTy.

TakuM 00pa3oM, HCIOJL30BAaHHE IOJYYCHHBIX MaTEpUAIOB
MTO3BOJIUT 3HAYMTENIFHO CHU3WUTH O0BEM HCHOIB3YyEeMOU 3arpy3K U
MOBBICUTH 3 (HEKTUBHOCTh OYUCTKU MPH TIEPBOM 3aITycKe (GUIETPOB
rnocine perexepanuu, npu YCIIOBUU MOJIOKUTEIBHOTO
HKOHOMHYECKOTO OOOCHOBAHUY HX MOTYUCHHUS M UCTIOE30BaHHS.
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V]IK (502.5+330)
Cosrupa C.B.,,ToHuyapeHKo A.E.

YMaHCcKH# rocygapCTBEeHHbIN neJarorundeckKum
yHuBepcuteT uMeHHU Ilapaa TeIYuHBI

OTHOLIEHUE YEJIOBEKA K OKPYXAIOLIIEMY
MUPY

B cmamve  paccmampueaemcs — omuowieHue — uenogeka - K
OKpyJICalowemy Mupy, e20 MUpPOBO33PeHUe, KOMopoe 6HeUHe
BbIPAICACTNCS. 8  CYIHCOCHUAX U NPAKMUHECKUX OeUCmEUsx no
OMHOWEHUIO K MPeM OCHOBHbIM COCMAGISIOUUM MUPA - COYUYMA,
npupoovl, MmexHocpepoi.

OtHomIeHWE deloBEKa K  OKpYKAalomleMy MHPY, €ro
MHUPOBO33pEHHE, BHEITHE BBIPAKAETCS B CYKACHUIX M MIPAKTUICCKUX
JEHCTBUSX 10 OTHOIICHUIO K TPEM OCHOBHBIM COCTABIISIIOLINM MHpPa
- couuyma, HpPUPOIBI, TEXHOC(HEpHl. BONBIIMHCTBO COBPEMEHHBIX
J0/Iell OKPYXKEHBI MPEUMYIECTBEHHO TEXHOTCHHBIMU TPEIMETaMH,
KOTOpBIC 3aHUMAIOT BeJyllee MecTo B cdepe ux uurepeca. [loteps
MHTEpeca K IMpUpPOJEe, OCOOCHHO y MOJIO/ICXKH, B IMOCIEAHUE 2-3
JECATHIETHS OCOOCHHO 3aMeTHa, ¥ OHA HEPEIKO JOCTHraeT MOYTH
MOJTHOM W3OJSIMKM  YeJIOBeKa OT MPHPOJHBIX OOBEKTOB IPH
NOBBIIIGHHOM ~ HMHTEpece K OBITOBBIM UM pa3BlIeKaTeIbHBIM
TEXHHYECKUM  CpeAcTBaM.  M3omsmms  OT  TPHPOABI  HE
paccMarpuBaeTcs Kak Cepbe3HOE ICHXOCOLHAIbHOE OTKIOHEHHE,
OJTHAKO OHA, 110 HallleMy MHEHHIO, UMEET CYIIECTBEHHOE HETaTHBHOE
BIMSHUE Ha pa3BUTUE JIMYHOCTH. Ha Ham B3risa, HalaKuBaTh
a/IeKBaTHBIC KOHTAKThI C MPUPOJOH ISl YeJIOBeKa JII000T0 BO3pacTa
HeoOxomuMo st (hOpMHpOBaHUs OOraToro BHYTPEHHETO MHpa,
KOMMYHHUKAallMd C OKPYXXAIOUIMMK JIIOAbMH, PaldOHAJILHOTO
OTHOILEHHUS K OKpYXKarollel cpeie 1 ToMy I0J00HOE.

OueBWIHO, YTO W3ONSIMIO OT TPUPOJABI  OTHENBHBIX
WHAWBUIOB WM LENbIX TPYHN JIoAed HEOOXOAMMO CBOEBPEMEHHO
BBISIBIISITH M 110 BO3MOXKHOCTH KOPPEKTHPOBATH, HCIONB3YS [UIS
3TOTO TMENArOTHYECKUi TOTEHIMANl HETIOCPEICTBEHHOTO KOHTAKTA C
HPUPOTHBIMU OOBEKTAMH.

[To mMpOMCXOXKICHUIO U XPOHOJIOTUH BBIIEISIEM IEPBHYHYIO
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BTOPUYHYIO H30JSIMI0 OT mpupozsl. [lepBuuHas dopmupyercs c
JIeTCTBa, KOTAa YCIOBUS OOy4YeHHs M BOCIUTAHUS MOJHOCTHIO MIIH
MIOYTH MOJIHOCTHIO UCKIIOYAIOT KOHTAKT C IPUPOAHBIMU OOBEKTaMHU.
DTO MOXET CIIOKHUTHCS B TOPOJCKHX INMKOJaX M CEMbIX (0COOCHHO
METarnojuncax, COBPEMEHHBIX KPYMHBIX OOJACTHBIX LEHTPax), MO
IpPUYMHE  HEXBAaTKHM  BPEMEHH, IIEPErpyKEHHOCTH  y4eOHOMH
IpOrpaMMBbl, OTCYTICTBHSI HHTEpeca K MPUPOJE B CEMbE, B
OKpyKeHHH peOeHKa WM MOIPOCTKa. BTopuuHas wuzomsuust oOT
OPUPOAB BO3HHMKAET 4Yalle BCEr0 B TMO3AHEH IOHOCTH U 3pElioM
BO3pacTe, KoOrga IO XapakTepy [esTeIbHOCTH 4YEJIOBEK He
KOHTAaKTUPYET C MPHUPOAHBIMA OOBEKTAMH W TOCTEICHHO TepsieT K
HUM HHTEpPEC.

[lo crenmeHW wW30OMSIMA MOXHO BBIIENHTH S5 Tpamanuid: 1)
HelTpanm3M (MHanGepeHTHOCTh, paBHOIYIINE) - HyJIeBas TOUKa, C
KOTOPOM MOTYT OBITh CABUTM KaK B IOJIOKHTCIBHYIO, TaK H
OTPHUIIATEIBHYIO CTOPOHY; 2) HEraTUBHOE OTHOIICHHUE K MPUPOIHBIM
o0BeKTaM, WX OTPaXEHHWE CBOCW BHYTPEHHEHW WpUPOIBL, 3)
IIOJIOKUTEIIbHOC OTHOIIICHHUEC K IIPUPOAHBIM O6’beKTaM, ux
OTpa’XCHHUEC B NCATCIIbBHOCTH YCJIOBCKA U BHYTpeHHeﬁ YeJI0BEUECKOUN
MPUPOABI.

Hcxons U3 MHOTOIpaHHOCTH IOHATHH HPUPOABI, MBI MOXKEM
JIaTh TaKyH XApaKTEPUCTUKY 3KOLICHTPUYECKOM JINUHOCTH. B naHe
OTHOLICHUS K ce0e Kak OMOJIOTMYEeCKOro CyIIECTBa YEJIOBEK MMEET
MPaBUIbHBIE NPEICTABICHUS O MOAACPKAaHUH 3I0POBbS U aKTUBHO
BOIUIOIIAET MX B JKU3Hb, IPONAraHAMPYET OHKOJOIMYECKUN U
3I0POBBI  00pa3 KHW3HHM, CTPEMUTCS K TIOBBIIICHUIO CBOUX
BO3MOXHOCTEH, IIMPOKO HCIONb3YEeT NPUPOAHBIE 03/J0POBUTEIbHbIC
cpeactBa. JKu3zHb M 30pOBbE APYIHX JIIOJEH CTOSAT HAa OJHOM
YPOBHE CO CBOUM CO6CTBCHHBIM, M 3Ta MMO3ULHUS ABIISICTCA KITFOYEBOM
B TNPHUHATHH JACATENBHBIX PEIIEHUH B KPUTHUYECKUX CUTYaLHAX.
PasBuTas pedrekcus B BbICIICH CTENEHH, TO3UTUBHOE OTHOLICHUE K
JIIOAAM  TIPOABJIACTCA Ha OMOLHWOHAJIBHOM MW JCATCIIBHOCTHOM
ypoBHe. OOBEKTHl BHEIIHEH MNPHUPOABI BOCIPUHUMAIOTCS B
MOJIOKHUTEIBHOM IIaHe. XapaKTEPHO BBIPAKEHHOE AMOLMOHAIIBHO-
ITOJIOXKUTCIIBHOEC OTHOIICHUEC KO BCEM KYJIBLTYPHBIX PaCcTCHUAM U
JOMAIIHUM J>KUBOTHBIM, AaKTHBHBIH KOHTAKT C HUMH, >KEJIaHHUE
YXa)KUBaTh U 3200TUTHCS O HUX, HAKATUIMBATh CBOW M BOCIIPUHUMATD
4y>k0i1 onbIT B 3TOH cepe. [lonoxuTenbHbIe SMOLUH BBI3BIBAIOT BCE
HPUPOIHBIE OOBEKTHI - KaK ICTETUYECKHE, IeNIeco00pa3Hbl, UMEIOT
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CBOC 3HAa4YCHHWE B NpUpoJEe. BhIpakeHO aKTUBHOE CTpeMJIEHHE K
MO3HAHUIO U OXpaHe MPUPOJBI, PAOHAJIHLHOTO HCIOJIB30BaHHS €€
00BEKTOB - OT OBITOBOTO JI0 TJII00ATFHOTO YPOBHSL.

Kak ormeuaer H. TapacoBckast u Ap., HHIUBU OCO3HAET CeOs
CBSI3YIOLIMM 3BEHOM MEXIy MPHUPOAOH, COLIMYMOM H TeXHOChepoil.
B odummansHOM M HeQOpMaTbHOM OOIIEHHH C OKPYXKAIOIIHMH
JMIOOBMHU U1 OPTaHWMYECKOTO YeJOBeKa XapaKTepHO CTPEMIICHHE
0OMEHHBATHCS 3HAHUSIMU U ONIBITOM C OKPY>KalOLIMMH JIIOAbMH [ 1, c.
131].

AOCONIOTHO TMPOTHBOIIOJIIOKHYIO KapTHHY TPEICTABISIOT
co00¥ MHIWBUABI, U30JUPOBAHHBIE OT MpHUPOJbl. OTpULIaeTCs WIN
UTHOPUPYETCS POJIb NMPUPOIHBIX O3J0POBUTENBHBIX CHJI U CPEICTB.
[IpuponHbie OOBEKTH, Ha4YMHAS C KOMHATHBIX pAcTEeHUA W
JOMAaITHUX JKUBOTHBIX, BBI3BIBAIOT HETAaTHBHOE OTHOIICHUE,
OKpaIlI€HHOC HETaTUBHBIMU SMOIIUAMU, C Bpra)KCHHOﬁ arpeccnei/'l 10
OTHOLICHUIO K CaMHM OAOMAIIHCHHBIM JKHWBBIM CYHIECCTBAM M HX
BIIQJIETIbI[AM, TIO HAaBSI3BIBAHUIO CBOETO HETATUBHOTO MHEHHSA
OKpyXaromuM. Bce winM OONBIIMHCTBO NPHPOJHBIX OOBEKTOB
BbI3bIBAIOT HCHABUCTHL WU CTpax, aKTHUBHOC H36eFaHI/Ie NI
arpeccuro. BONBIIMHCTBO TPUPOAHBIX W COLMAIBHBIX SBICHUN
BBI3BIBAIOT HETaTUBHOE SMOIIMOHAIIEHOE OTHOIIEHHWE, a HEePENKO H
SIBHO BBIPA)KEHHBIE JECTPYKTUBHBIE IEUCTBUSL.

[lomHoe paBHOAyIIME K TPHPOJE, MO HAMIEMy MHEHHIO,
SIBIIIETCS] TIEPBOOUYEPETHBIM OOBEKTOM IEJarorn4eckoil KOPpeKInHy,
IMOCKOJIbKY 0€3 IIeJICHANPAaBICHHBIX BOCIMTATEIBHBIX BO3CHCTBUM
OHO qale MOXET U3MEHHUTHCA B OTpULATCIbHYIO, yeM
MOJIOKHUTEIBHYIO CTOPOHY.

bubnmorpadudecknii Cicok

1. H. Tapacosckas PopMHupOBaHHE aJCKBATHBIX KOHTAKTOB C
OPUPOAON Kak 3aJIor aJanTalud dYelloBeKa K (usndeckoil u
coranbHO# cpeze / H. Tapacosckas, I'. Opaszanuna b. XKXymamausos /
Marep. XI MixHap. HayK.-IpakT. iHTepHET-KOHPep. «[Ipobnemu Ta
MEPCHEKTUBH PO3BUTKY HAYKH Ha MOYATKy TPETHOTO THCAYOMITTS Y
kpainax CHJl» // 30ipuuk HaykoBuX mpaib. — Ilepescnas-
Xmenpauneknii, 2013. — C.129-131
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V]IK 631.4:627.8+551.435.126+911.52
Crapoayoues B.M.

HauuoHa/IbHbII YHUBEPCUTET GUOPECYPCOB U
MpUPO/J0N0JIb30BaHus YKpauHbl, Kues

MOHHUTOPHHT 3KOJIOTUYECKOH CUTYALIUU
B CYJIMHCKOM 3AJ/IMBE KPEMEHYYTI'CKOI'O
BOJOXPAHUJIMLIA

Uccneoosanwvt usmernenus sxonoeuveckou cumyayuu 6 CYIuHCKOM
sanuse  Kpemenuyeckoeo — eodoxpawunuwa  Ha — p.  [uenp
OUCTNAHYUOHHBIM 30HOUPOBAHUEM U HA3EMHBIMU HAOTIOOEHUAMU.

Cocrtosinne npooJaemMsl. 3anus Kpemenuyrckoro
BOIOXPaHWIMILA B MecTe BIajeHus B Hero peku Cylbl oXpaHseTcs
roCyJapcTBOM H3-32 €ro IEHHBIX BOAHO-OOJOTHBIX YrOAMH H
PBIOOXO3SHCTBEHHOW pPONU. 311eCh TPOUCXOAUT HEpPECT PHIOBI U
HaXOJATCSl BaXKHbIE pBIOO-3UMOBaNIbHBIE sIMBI. Ho mpoueccsl,
MPOMCXOSIIME B 3aIMBE CO BPEMEHH HAIOJIHEHHS BOJOXPAaHMIIHUILIA
B 1961 rr., Bemyr K W3MEHEHHWIO JaHAMAPTOB BO BPEMEHH H
MIPOCTPAHCTBE U K YXYALIEHUIO IKOJOTUYECKON CUTyaruu. Biusior
TAaKXKE YYaCTUBIIMECS JSKCTpEMalbHble KIMMAaTHUYECKHE SIBJICHUS,
HampuMep, MOIIHOEe TmporpeBanue Boasl Jetom 2010 1. wnim
npoMep3aHue 0 JaHa 3uMoi 2012 rr., BeI3BaBIiee rHOeb MATOYHOTO
noroJoBbs pei0. Ha cutyanuio BauseT u yxXyAlLIeHHE Ka4eCTBa BOJIBL.

Panee oTMeuanoch yBelMYEHHE COJCPKAHUS OPraHUYECKHX
BEIIECTB M YMEHBIIEHUSI KOHIIEHTPAIIMH PACTBOPEHHOTO KHCIIOPO/a
B BOJIE PEKH M B 3allUBE, YTO OmacHo Juisi uxtuodaynsl [1]. A B
nociueaHue AecAtwierus B KpeMEeHYyrckoM BOJOXpaHWIHUILE
MIPOMCXOANT 3apacTaHHWe MENIKOBOJAWKA C 0Opa30oBaHMEM HOBBIX
BOJIHO-OOJIOTHBIX YTOJWH ¥ 3eMenbHBIX pecypcoB [2]. C yderom
3THX MPOIECCOB M CCBHUIOK PHIOOXO3SMCTBEHHBIX OpraHM3aluii Ha
HEONTHMAJBHBII PEXUM YPOBHA BOZOEMa BO3HUKJIA HEOOXOINMOCTD
MOHHTOPWHTA  JKOJIOTHYECKOH  CHUTyalluli B  3alluBeé C
HCIIOJIb30BaHNEM KOCMUYECKUX CHUMKOB.

Marepunansl " MeTO/bI HCCJIeI0BAHMN. Jns
PETPOCHEKTUBHOIO  MOHHUTOPUHIA  MHOTOJIETHEH  JUHAMHUKHU
THAPOMOP(HBIX JTaHAMAPTOB B 3TOM 3QJIMBE OBUIM HCIIOIB30BAHBI
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kKocmuyeckue cHuMku Jlangcar-2-5 u3 apxuBoB HACA 3a 1975-
2011 rr. Ha Hux BbIIENEHBI 6 KJIACCOB MOACTUIAIONICH TOBEPXHOCTH
1Mo CHeKTpaibHOH spkoctm (unsupervised classification) npwm
nmomonu nporpaMmmbl ERDAS imagine 9.2. KocMudeckne CHUMKH
noJo0paHsl 3a OOUH Mecsl (aBrycT) AJisi HUBEIUPOBAHUS WIIH
oclTa0IeHHs BIHMSHHUS Takoro (hakTopa, Kak CE30HHBIC KoJIcOaHHs
YPOBHSI BOJOXPAHWIWINA. A OHH CYyIIECTBEHHBbIE Ha TPOTSDKEHUH
rofa, a TaKkKe HECKOIbKO OTJIMYAIOTCS B TOABI  Pa3HOU
BojooOecnieueHHocTH (puc.l). A 11 MOHHTOPWHTA CE30HHOM
TUHAMHKH JTaHAMA(TOB MOAOWPATUCh CHUMKH TPHW HAUMEHBIINX
YPOBHSIX BOJOXpPaHWIHIIA (KOHEI] 3HMBI-HA4alio BECHBI), IIPH
MaKCUMaJIbHBIX YPOBHSIX B Mac MecsIle, ¥ 3aTeM B JIETHUE H OCCHHHE
MECSIIBI, OTPaXKArIIKe IJIaBHYI0 CpabOTKy YPOBHS JJISi BEIPaOOTKH
SJIEKTPOSHEPTHU. BBINONMHEH Takke Ha3eMHBbIA 3KCHEAMLMOHHBII
MapuipyT B 3anmuBe W B ycrbe peku Cyna ais  ampoOanuu
pe3yIbTaTOB aHaIM3a KOCMUYECKUX CHUMKOB.
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Puc. 1 - Ilunamuka ypoBHEN BOJOXpaHWIHIIA.

PesynbTaTel ucciaenoBaHuii. IlomyueHHas mpu aHanuze
CHUMKOB HH(popmanus (Tada.l) CBUAETENBCTBYET O MHOTOJIETHEH
crabunpHOCTH JaHAmadToB CyJIHMHCKOTO 3aMBa B TPOCTPAHCTBE.
Cy1iecTBeHHbBIX U3MEHEHU iomanaei THAPOMOP(HBIX
naHamadToB (B COBOKYNHOCTH) HE MNPOMCXOAMT. Tak, IMJIOMIAIb
BOJHOW IMOBEPXHOCTH 3a 36 jeT BappHpoBana B mpemenax 4093,7-
4138,2 ra. OmHaKoO H3MEHANIACh CTPYKTypa JaHAmadToB, TO €CTh

226



COOTHOIICHWE TUAPOMUIBHONH, TUTPOQMILHONW pPACTUTENBHOCTH U
HAa3eMHBIX 3KOCHUCTEM.

Tabmuma 1.
[Inomanp masamadToB CyaTHHCKOTO 3aiBa, Ta
JuarHoctupoBaHue I'ox uccnenoBanus
naHamapTOB HA KOCMUYECKUX 1975 2009 2011
cHuMKax Jlannacar

Bosmast moBepxXHOCTh 4109,0 4093,7 4138,2
BogHast moBEpXHOCTS C 825,9 614,0 625,3
[JIaBAOIIEH BOTHOM

PacTUTETBLHOCTHIO

[IpuOpexHO-BOAHAS U BOIHAS 834,2 1005,4 1110,1
PacTUTENLHOCTD (JUCIIEPCHAs)
[IpubpexHO-BOAHAS 1765,2 1508,2 1458,1
PaCTUTENBHOCTD (CIUIOIIHBIC
3apOCIIH)

Bonora 1 3a000ueHHbBIC JTyTa ¢ 2973,0 | 3193,8 2873,3
KyCTapHUKaAMHU

CyXx0J0JIbHBIE JIyTa U 2875,2 2967,4 31775
KYCTapHUKOBO-ApEBECHAs

PaCTUTEIBLHOCTh

Bcero 13382,5 | 13382,5 | 13382,5

3aMETHO  yBENWYMBAIOTCS  IUIOINAAW  KYCTApHUKOB U
MOWMEHHBIX JIeCOB. BaxHbIMU (akTopamMu TakuxX HW3IMEHEHHH
SIBIIIETCS] HAKOIJIEHHE OPraHMYeCKOr0 M MMHEPAJIbHOrO Wjla Ha JTHE
MEJIKOBOJHBIX YYaCTKOB, a TaKXe XO35IICTBEHHAas MAEATEIbHOCTb.
MoIHO BIUSIOT Ha PACTUTENBHBIA M KUBOTHBIM MHUp, a TakKe Ha
(hopMHpoBaHHE TTOYBEHHOTO MOKPOBA, OCEHHE-3UMHHUE TOXKaphl IS
BBDKMTaHUsSl Kambllia. B mpodwuie JTyroBbIX, JyroBO-OOJNOTHBIX H
JIepHOBO-TJIEeBBIX NOYB Ha Oeperax Cyibl 3aMETHBI TPOCIOUKH 30JTbI
1 00TOpesbIX OpraHnYecKNX OCTaTKOB. JlepeBbsi ¢ oOropesnoi mocie
[10KapOB KOPOH OTMHUPAIOT.

Hns moHuManusi ocobeHHoctel hopmMupoBaHus NaHAIIA(TOB
3aJMBa, a TaKKe — AJIS OLCHKH YCIOBUH BelE€HHUS TYT PBIOHOTO
XO3sICTBAa,  BaXHO  3HAaTh  CE30HHYK JWHAMHUKY  YPOBHSA
BOJIOXPaHWIIMILA U €€ BIUAHUE HA OHoTy. YpoBeHb KpemMeHuyrckoro
BOJIOXpaHWINIIA u3MeHseTcs B uHTepBaie 78,5 — 81,0 m (puc.l).
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Jlumie B MHOTOBOAHOM 2010 T. cpaboTKa BogOEMa OCYIICCTBIICHA
emie Ha 1M nepen nosnoBojkeM. HanoiaHeHne BogoeMa HauMHAeTCs B
mapte, B Mae nocturaercs HIII' u ynepkuBaeTcs 10 UIOJs, a Jajee
YPOBEHb CHIDKaeTCs 10 MMUHUMAJIBHOIO B (heBpaje-Hadane mapra.
CoOTBETCTBEHHO YPOBEHHOMY PEXUMY U3MEHSETCS 110 CE30HaM roja
1 COOTHOIIEHHE MEXAY IUIOMAIsIMHA BOJHON OBEPXHOCTH, C OJHOM
CTOPOHBI, U T'MAPOMOP(MHBIX JaHAWA(PTOB U IOHHBIX OTJIOXKEHUH,
BBIXOJSIIMX Ha TOBEPXHOCTb, C Ipyroi (puc. 2). AHamm3 3THUX
CHHMKOB CBHJIETEIBbCTBYET, 4YTO JIMIIb B KOHIE CEHTAOpS
MIPOMCXONT CYIIECTBEHHOE OOCHIXaHWE BEpXHEH (CeBepHOI) JacTH
3aiuBa, a oOOMeJieHHEe TJIyOOKOBOJHOW FOKHOM 4YacTH JIMINb
HaunHaeTcs. [Ipu 3ToM CBSA3b KPpYIMHEUIINX PHIOO-3UMOBAIILHBIX SIM C
OCHOBHOM  aKBaTOpUEH  BOAOXPAHWIMIIA HE  MPEPHIBACTCS.
HecymectBenHo yxyamanach curyanusi M B OKTs0pe-HOsAOpe.
OueBusHO, 4YTO KpPUTHYECKOH JJsi HXTHO(AyHBI CTAaHOBUTCA
CUTYyalus IPH CHIDKEHUH ypoBHs HIKe 79,0 M, a ocobeHHo — 78,5 M,
KOTOpasl HacTymaeT B siHBape-mapTe. Tak, KOCMUYECKUIl CHUMOK 3a
28 mapra 2011 r. (puc. 2) cooTBeTCcTBYeT YpoBHIO 78,42 M, KoTr/a
CBSI3b  HEKOTOPBIX KPYITHBIX 3WMOBAIBHBIX SM C OCHOBHBIM
BomoeMoM Obima HapymeHa. 3umoir 2011-2012 rr. ypoBeHb
KpemeHuyrckoro BoIOXpaHWIMILA HE CHIDKAICS HUXE 78,8 M, HO
CUTyaIlUsl YCIIO)KHWUJIaCh BCJEICTBHME CHUJIIBHBIX MOPO30B, KOrJa
TOJIILA JIb/Ia HA MEJIKOBOJbSIX IOCTUTaNa JHA BOJOEMA.

[Ipobnemsl peiGHOTO X03s5iicTBa B CyJIMHCKOM 3aJIMBE 3aBUCST
W OT yXYJIIICHUs KauecTBa BOJAbI Kak B peke Cyna, Tak U B caMOM
3anmuBe. AHanu3 mpo6 3a 24 mag 2012 r. moka3zan, uro Boaa Cyisl B
3TOT TMepuoA uMena OOJNbIyI0, 4YeM B  BOJOXPAaHMWIHIIE,
MUHepaTH3anmio (Cyxoii ocratok 500-518 mr/am’), TOBBIIICHHYIO
IIeJIOYHOCTh, HU3KOE COJIEp)KaHHE PACTBOPEHHOTO KHCIOpoa, a
TaKXKe IOBBIIICHHBIE MMOKA3aTeld XHUMHYECKOTrO0 M OMOJIOrMYecKOTo
noryomeHus kuciaopoaa. Kpome Xo3giCTBEHHOW NESITENbHOCTH, Ha
MUHEpaIU3aIuio BoJbl B ycThe CyIbl BIUSIET MUTAHUE TPYHTOBBIMH
Bozamu. CiencTBHEM HX MOBBILICHHON MUHEpalu3alMy SIBISETCS
pacmnpocTpaHeHHe 3acOJCHHBIX MOYB BJOJb JIEBOTO KOPEHHOTO
Oepera [3].
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2011-03-28 2011-05-31 2011-08-26 2011-09-27

Puc.2. - Ce3onnas aunamuka jganaimadros CyauHckoro 3aauBa KpeMeHdyrckoro BoJ0OXpaHHIIMINA B
2011 r. (Bu3yanusaiys KOCMUYeCKUX CHUMKOB Jlancar-5).
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BeiBogbr: 1. [lnomanu nanpmadgToB CyauMHCKOTO 3aliMBa
CYIIECTBEHHO M3MEHSIOTCS MIOCE30HHO B 3aBUCUMOCTH OT KOJICOaHHA
ypoBHs Kpemenuyrckoro Bojoxpanwnmumia. 2. B cTpykrype
ruapoMOpdHBIX JTaHAmMAa(TOB 3anMBa HAONMIOAAeTCS TEHACHIUS
M3MEHEHUH TUAPO(MHUTHON pacTUTEIHLHOCTH TUTPOPUTHON U Jaiiee —
Ha3eMHBIMH SKOCHCTEMaMH. Y BEIMYMBAETCS IIIOMIAIh KyCTAPHUKOB
U TMOMMEHHBIX JIECOB, a TaKXKe CEHOKOCOB. 3. BakHeiMu Qakropamu
TakKMX W3MEHEHWH SBISAIOTCS HAKOIUIGHWE OpPTaHWYECKOTO U
MUHEPATHHOTO HJIa MPEUMYIIECTBEHHO B CEBEPHOW YACTH 3aJIHBa,
XO3sIMICTBEHHAs AESITebHOCTh, OCEHHE-3UMHHUE TI0Kaphl, JUTUTEIbHAs
cpaboTka ypoBHs BojoxpaHwiumia. 4. ONTUMaNbHbBIC I PHIOHOTO
XO03sIICTBa YPOBHU BOJOXPAaHWIHINA TIOJACPKUABAIOTCS B ampere-
centsiope mpu ormeTtkax 81,0-80,0 M, ymoBIeTBOpUTEIBHBIE — B
okTs10pe-nos0pe (80,0-79,5 M), yCIOBHO YIOBJICTBOPUTEIbHBIC — B
nekaope (79,5-79,0 M), kora HAYMHAIOT PAa3PHIBATHCS CBAZH MEXKIY
3MMOBABHBIMH SIMAMU U BoFOXpaHmmiieM. OmacHbIe s 3HMOBKH
uxtuodaynsl yposau ot 79,0 1o 78,5 M, Koraa cuTyanus 3aBUCHT OT
MOTOJTHBIX YCJIOBHM 3UMBI, KpUTHYECKHE - HIKe 78,5 M B (eBpasie—
Havane mapTa. 5. Ha 3KoNorMYeckylo CHUTyalui0 W Ha YCJIOBHSA
BEJICHUSI PBIOHOTO XO3SHCTBAa CYIIECTBEHHO BIMSET YXYJIIICHHE
KadecTBa BoJbl B p. Cyje, B caMOM 3aMBE U B BOJOXPaHWIIHIIE.
Becnoit 2012 r. munepanmzanus Boasl B p. Cyna mpessimana 0,5
r/nm°, conepianne Kuciopoaa 610 Ha rpanu I1JIK, GrHomormueckoe
Y XMMHUYECKOE MOTJIOIEHNE KUCIOPOAa MPEBBIIIATIO0 HOPMATUBHI B 2-
3 pasa, pH BOJIbI CBUIETEIHCTBOBAN O €€ MIETOYHOCTH.
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VK 541.182+631.436

ToMcoH A. 3., CamcoHoBa A. C., CocHoBckasda H. E.,

CokoJioBa T. B., XpunioBuu A. A, [lextepesa B. C.

HHcTuTyT Nnpupogonoss3osanusa HAH Benapycu, r. MuHCK
HUHcTuTyT MUKpOoGUosioruu HAH Besnapycu, r. MuHCcK

3PPEKTUBHOCTb ITIPUMEHEHWA
KOMIIO3HULIMOHHOI'O MATEPHMAJIA HA OCHOBE
TOP®A U MUKPOOPTAHU3MOB-AECTPYKTOPOB /11
PEKY/IbTUBAIIMW HEGTE3AIPASHEHHDBIX 3EME/Ib

Ilpeonosicer HOBbIE KOMNO3UYUOHHBIL MAMEPUAL HA OCHO8e mopgda
U MUKDPOOP2AHUZMO8 — OECHPYKMOPO8 Hedbmu Oiisl peKyIbmusayuu
HegpmesazpsasHeHHbIX — 3emens.  Dpgexmuenocmv  npumeHeHus
anpobuposana 8 yCciosusx nojeeo20 MeaKko0eIsHOUHO20 ONbIMA.

OpHolt n3 HamOojiee TUMHMYHBIX MPOOJIEM COBPEMEHHOCTH
SIBIISIETCSl 3arpsizHeHHe HepThio W HeTenpoayKTaMH IMOYBEHHOTO
MOKPOBa  TEPPUTOPUN, Ha KOTOPBIX MPOUCXOAWT  A00BIYA,
TPaHCIIOPTUPOBKA W TmepepaboTka HepTH. Takoe 3arps3HEeHue
MPUBOIUT K OKOJOTHMYECKOMY W OKOHOMHYECKOMY yHIepOy —
MajeHA0  YPOXKaWHOCTH  CEIIbCKOXO3AWCTBEHHBIX  KYJIBTYD,
YMEHBIIIEHUIO TIPOJAYKTUBHOCTH JIECOB W IIYTOB, U3BATHIO W3
XO3SHCTBEHHOTO  3€MIJICTIONIb30BAaHMS  3HAYUTENBHBIX — IUIONIAJeH
TUTOJIOPOJTHBIX ~ 3eMelb. [lOCKONbKY Ha COBPEMEHHOM YpPOBHE
pasButuss ~ HedTemoOwBaromed W HedrenepepabaThIBaromIeH
MPOMBIIIJICHHOCTH HE TPEJICTABISETCS BO3MOXKHBIM UCKIIIOUHTH €€
BO3JICHCTBHE HA OKPYXKAIOIIYI0 Cpelly, BO3HUKAET HEOOXOJIUMOCTD
MOKMCKA ONTUMANIBHBIX U aJJAITHPOBAHHBIX K KOHKPETHBIM YCIIOBUSM
TEXHOJIOTHH PEeKyJIbTUBALUHU He(Te3arpsa3HEHHBIX MOYB.

[IpakTrka UCIONBL30BaHUS PsAJla MUKPOOHBIX MpENapaToB Jis
ylaneHusi HeQTSHBIX 3arpsA3HEHN BO MHOTHX CTpaHaX MOJATBEpAMIIa
MEPCHEKTUBHOCTh MPUMEHEHUS ISl 3TUX LeNiei aKTUBHBIX IITAMMOB
MUKPOOPTaHU3MOB-JIECTPYKTOPOB HedTH. MMMOOHIHU3AIHS KIETOK
MUKpPOOPTaHM3MOB  Ha  TBEPJOM  HOCHUTENE  CIOCOOCTBYET
MOBBILICHUIO WX OHOXMMHYECKOW AaKTUBHOCTH M  CKOPOCTH
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JECTPYKIMH 3arps3HSIONIUX BEIIECTB, 3allUTE WX OT BO3ACHCTBUS
OTpHIIATENBHBIX (AKTOPOB OKPYXKAMOMIEH Ccpelpl, HAKOIUICHHIO
0OJIBIIOTO  KOJMYECTBA AaKTMBHOM OHMOMAacChl Ha  CIUHUILY
OUHUIIAEMOr0 00beMa Cpeibl, a TaKkKe YBEIMYCHUIO KOHTAKTa
pabodero odreMa OMOMACCHI C METa0OIU3NPYEMBIM €10 CyOCTPaTOM.

Bribop Topdha B KadecTBE HOCHUTENS TSI WMMOOWIIH3AITIH
MUKPOOPTaHU3MOB — JIECTPYKTOPOB HE(DTH OIMPENIEICH €ro BBICOKOM
He(TemorIonaroIe cnocoOHOCTEIO M CBOHCTBOM COpOMpPOBaTh Ha
CBOGH TOBEPXHOCTH KIETKH MHUKPOOPTaHU3MOB-IECTPYKTOPOB,
oOecrnieurBas TEM CaMbIM TECHBIM KOHTAKT HX ¢ cyOctparom. Bonee
Toro, Topd, Oyaydd NPUPOAHBIM OPraHOTCHHBIM MAaTEepHAaJIOM,
CIIy’)KUT WCTOYHHKOM TyMyca W OJEMCEHTOB JOMOJHHUTEIEHOTO
IIUTaHuss JA I/IMMOGI/IHI/I?)OBaHHLIX Ha HEM MUKPOOPraHMU3MOB-
JECTPYKTOPOB, CIOCOOCTBYSl TEM CaMblM CO3JaHHIO YCJIOBUH,
HEOOXOMUMBIX JUIS BOCCTAHOBJCHHWS TI0YB, HAPYIICHHBIX B
pe3ysbTaTe 3arpsA3HEHMS.

Cotpyanukamu  MHcTHTyTa  MHKPOOMOJOTMH  TPOBEICH
CKPUHMHI MHUKPOOPraHM3MOB — JIECTPYKTOPOB YIJIEBOAOPOIOB
HepTH B JTAOOPATOPHOW  KOJUIEKIUM  KYJIBTYp-IECTPYKTOPOB
KCeHOOMOTHKOB cpean 78 mrammoB. OToOpaHbl 4eThipe HamboJee
AKTHBHBIX IO JAECTPYKTHBHOW ¥ UMMOOMIM3alIMOHHON CIIOCOOHOCTH
mramma. B 1abopaTopHBIX YCIOBUSX MPOBEICHBI UCCIEIOBAHUS MO
noI00py ONTUMAILHOW MHUKPOOHOW HArpy3Kd B KOMITO3HUIIMOHHOM
Matepuaie,  oOecreuuBamoiield  3(hQPEKTUBHOE  pa3pylICHHE
3arps3HUTENS, a TaKXkKe OIMpe/eieH Haubojee MOIXOAANIMNA BUJ
Top(a s ©X UMMOOHUITN3AITNH.

C menpl0  ompeneneHHs — BO3MOXKHOCTH — TPUMEHEHHS
KOMIIO3UIIMOHHOTO ~ Marepuaja Ha  OCHOBe  Toppa W
MUKpPOOPTaHU3MOB — JIECTPYKTOPOB HE(PTH M  YCKOPCHHS
JIerpajanyy HepTH B TOYBE HA TEPPUTOPHH SKCIIEPUMEHTAIBHOM
6a3b1 «Cucious» HAH bemapycu Obl1 3a7105K€H MEKOIEITHOYHBIN
OMBIT C MOJCIBHBIM 3arpsi3HEHHEM CHIpOM HepThIO 5 T/kT,
pe3yIbTaThl KOTOPOTO MpeACTaBIeHBI B Ta0nuie 1.

Mertonuka omnpenenenus HedrenpoxykroB (HIT) B mouse
ocHOBaHa Ha OJkcrpakiuu HII W3 MOYBBI YETHIPEXXIJIOPUCTHIM
YIIAEpOJIOM C OJHOBPEMEHHOW OYHMCTKOH OJIIF0ATOB Ha OKCHIC
ATIOMUHYS B KoJOHKe. KOHIEHTpanuu yrieBojopoioB HehTH B
npobax onpeaenstu UK-criekTpodoTOMETpHIECKUM METOIOM.
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Crenens nerpananuu Hedtu (S) paccunThIBaIU 10 QopmyIie:

S =100-C/C,-100,
rae C — octarouHast KoHUeHTpauus Hedtu, Mr/t; Co— ncxomnas
KOHIIEHTpaMs HeTH, MI/T.

Pe3ynbTaThl XUMHYECKNX M MUKPOOHOJIOTMIECKIX aHATIM30B
MOYBHI B IMHAMUKE MPUBEICHBI B Tabumax 1-3.

Conmepxanve HedTn B Bapuante 2 (mouBa + HedTh)
yMeHbIMIoCch Ha 28,6 % (30-e cyTkn) B pe3yibTaTe MCIApeHUs ee
nerkux ¢paxuuii. HesHaunTenpsHOEe N3MEHEHNE CTETICHH JIeTpalallii
(32,5 %, 60-¢ cytku u 36,2 %, 90-e CyTKH) MOXHO OOBSICHHTH
MPOTEKAHUEM  €CTECTBEHHBIX  JECTPYKTHBHBIX  MPOIIECCOB B
HedTezarps3HeHHOW TouBe. llpm 3TOoM o0OIIas YHCIEHHOCTH
MUKPOOPTAaHM3MOB  CHW)KAaeTCd  BCIIEACTBUE  TOKCHYECKOTO
BO3ICHUCTBHSA YIIIEBOIOPOJIOB HeTH, a YHCIICHHOCTh
MHUKPOOPTaHU3MOB — AECTPYKTOPOB HEPTH YBEIHMIUBACTCS ITOYTH B 2
pa3a IO CpaBHEHHMIO C HMCXOJIHOH, YTO COTJIACYeTCS C JAaHHBIMH
MHUKPOOHOJIOTHUECKOTO aHaIN3a TIOYBHI.

Taobmuma 1
Crenens nerpaganuu (S) Hedtn
B YCJIOBHSIX TTOJIEBOTO MEJIKO/ICISTHOYHOTO OIBITa

0,
BapuanTsI Crernens nerpagauuu, %

OIBITA 30 cyrku | 60 cyTku 90 cytkn | 120 cyTkn

1. ®oH — mouBa — — — —

2. Tlouga + HedTh 28,6 32,5 36,2 43,4

3. IToua + HedTh +

. 38,4 41,6 46,8 63,4
KOMITO3MLIMOHHBINA MaTepual
4. Ioura + HeTH + 412 52.2 541 783
MHKPOOPIaHU3MbI
5. IlouBa + HedTh +
KOMITO3MITHOHHBIH MaTepua 53,3 61,7 67,6 85,0

+ MHKPOOpPTaHU3MBI

3a nepuon HaOmomeHuit (120 cyTok) creneHb aerpagariu
He()TH B BapUaHTE OIBITA C TNPUMEHEHHEM KOMITO3UIIHOHHOTO
MaTepuajga B COYETAaHHH C MHUKPOOPraHU3MaMHU-IECTPYKTOpaMHU
Hetr cocraBuna 85,0 %, uto Ha 31,6 % BEIIIE, YeM B (HOHOBOM
He(Te3arps3HeHHOM ouBe. KOMIIO3UIIMOHHEIN MaTepuall Ha OCHOBE
Topda  3ammmaeT = MUMMOOWIM30BAaHHBIE  MHUKPOOPTaHH3MbI-
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JECTPYKTOPHl  OT  HEONAronmpuUsTHOTO BO3ACUCTBUS  (DAKTOPOB
OKpyJXKarolel cpeibl W Co37aeT OJIarONpHsITHBIC YCIOBUS IS
s¢dexktuBHOTO  paspyumieHus Hedpru. OOmEAs  YHUCICHHOCTH
MUKPOOPTraHU3MOB B ITOYBE BapuaHTa 5 K 90 CyTKaM yBEIUYHIACH JIO
6,29-10° KOE/I mO4BEI [0 CPAaBHEHHIO ¢ KOHTPOIBHBIM BAPHAHTOM —
0,26- 102 KOE/r MOYBBI, YTO CBHUAETEIBCTBYET 00 aKTHBHOM
BOCCTAHOBJICHUH MHUKPOOHOIICHO3a MTOYBHI.

Tabmuma 2

Jlpmamrka oO1rielt YMCIIeHHOCTH MAKPOOPT aH3MOB B He(hTe3arpsi3HEHHOM
TIOYBE B YCJIOBUSIX MEJIKOJIEIITHOYHOTO TIOJICBOTO OTIbITA

Bapuanr onbiTa KonnuectBo MUKpOOPraHU3MOB,
KOE"-10%/r a6c. cyx. mouBsl
l-ecyr | 30-ecyr | 60-ecyr 90-¢ cyT
Konrpoms 0,25 0,30 0,28 0,26
Tlousa + HeTh 0,30 0,17 0,13 0,11
ITousa + HedTh +
KOMITIO3UIIMOHHBII 0,24 0,47 0,79 0,83
MaTepual
Tousa + neqrs + 0,28 0,81 3,92 3,58
MHKPOOPTaHH3MBI
IMousa + HepThH +
KOMITO3UIIHOHHBIN 0,28 1,69 6,83 6,29
marepuai +
MHKPOOPTaHU3MbI
Tabmuna 3

JuHaMuKa YUCIEHHOCTH MUKPOOPTIaHU3MOB — AECTPYKTOPOB HEPTH
B [TOYBE B YCJIOBHUAX MEIKOAEISHOYHOTO MOJIEBOTO OMbBITA

BapwuaHr ombiTa KonnuecTBo MUKPOOPTraHU3MOB-ECTPYKTOPOB,
KOE-10"/r abc. cyX. mO4BHI
l-ecyr | 30-ecyr | 60-ecyr 90-e cyT
Koutposb 0,29 0,31 0,32 0,29
ITousa + He(TH 0,26 0,46 0,48 0,50
ITousa + HedTH +
KOMITO3UITHOHHBII 0,30 0,98 1,01 1,07
MaTepual
Mousa + Heds, + 0,28 2,13 2,16 2,18
MHKPOOPTaHH3MBI
IToyBa + HedTh +
KOMITO3ULIMOHHBII 0,30 5,38 1,90 2.06
marepuain +
MHKPOOPTaHU3MbI
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B nauane BTOpOro rofia Ha ONBITHBIX JeNsTHKaX Oblia yAajeHa
BCS COPHAasl PACTUTENILHOCTb, BHECEHBI 3JIEMEHTHl MHHEPAIHHOTO
nutanus. [logoOpaHa W BbICEsHA CMECh TPaBAHBIX KYIBTYD,
CcrocoOHBIX c(HOPMHUPOBATH YCTOHUMBBIA TpPaBSHOW TOKPOB B
YCIOBUSX HE(QTSHOTO 3arps3HEHMs. Pe3ynbTaThl NpeicTaBlIeHBl Ha
pucyHnke 1 u B Tabmutie 4.

Prc. 1 — YdacTii MeNKOIEIIHOYHOTO MOJIEBOTO OIBITA TIEpe/t TIEPBBIM YKOCOM TPaB
1—mouBa + HedyTh; 2 — 1M0vBa + He(hTh + KOMITO3HIIMOHHBI MATEPHAT + MAKPOOPTaHU3MbL

Tabmuma 4
Creniens nerpaganuu (S) HeTH U BBIXOJ] OMOMACCHI TPABSIHBIX
KYJIBTYD B YCJIOBUSIX TIOJICBOTO MEJIKOJICIITHOYHOT'O OIIbITa

Brixon 6uomaccsl, 10 Skr
BapnanT omnsita S, % 1-p1if yKOC 2-oii yKoc
3eneHast cyxas 3eseHast cyxas
1. ®oH — noyBa — 145,0+5,0 554+2,1 | 155,5£5,0 | 49,5+1,7
2. ITousa + HedTh 55,7 8,5+0,7 4,6+0,4 13,6+0,9 7,2+0,8
3. TTousa + Hedh +
KOMITO3UIIMOHHBIH 72,4 242+1,5 12,1+1,1 31,8+1,8 | 13,2+0,9
Marepuan
4. Tousa + ne¢rs + 807 | 43,0820 | 172410 | 534222 | 21.8+1.1
MHKPOOPTaHH3MBI
5. ITouBa + HedTh +
KOMIIOSHUHMOHHLIH 933 | 68,0+24 | 258+1,9 | 86,132 | 33413
marepuan +
MHKPOOPTaHU3MBI
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[lokazaHo, YTO Takoil YpPOBEHb 3arps3HEHMs] IOYBHI
CYILIECTBEHHO BIIMSECT Ha XapakTep pa3BUTHs pacTeHuid. Bo Bcex
BapHaHTax OMbITa HAOIIOAAETCs 3HAYUTEIbHOE CHIDKCHUE BBIXOJA
o6uomaccel. B Bapuante 2 Beixoa Omomaccel cHusmwicsa B 11-17 pas
110 CPAaBHEHUIO C HE 3arpsI3HEHHOM MOYBOM.

3aMEeTHBIA TTOJIOKHUTEIBHBIN d(hPekT mpuMeHeHus Topda B
KadecTBe  COpPOMpYIOIIET0  MaTepuala,  MpeIoTBPALIArOIIETO
MUTpanuio He(pTH, a TaKKe KaK JOIMOJHUTENFHOTO0 WMCTOYHHKA
MUTaHWsT JUIA pacTeHuil, HaOMoJaeTcs B YBEIMYEHHUH BBIXOZA
Oouomaccel Ooinee yeM B 2-3 pasza MO CpPaBHEHHIO C BapHAHTOM 2.
Crenenp nerpanganuu coctasuia 72,4 %.

BBenenne B 3arps3HeHHYI0 TOYBY MHKPOOPTaHU3MOB-
JECTPYKTOPOB HE(TH MPHUBOIUT K CHIDKECHHIO CTETICHH YTHETCHHS
pacTeHHid, 9TO BUIHO MO MPUPOCTY BbIXoa OMomMacchl B 4—5 pas.

VYBenuueHne CTENeHu Jerpajandd He(hTH K KOHIy BTOPOTO
roga B Bapuante 5 10 93,3 %, uro Ha 37,6 % BbIIe, 4eM B (POHOBOM
He(Te3arps3HEHHON TMOYBE NPUBOJUT K CHW)KEHHIO HETaTHBHOTO
BO3/ICHCTBHS 3aTPSA3HUTEINA HA MPOLECCHl Pa3BUTHSA PACTEHUH, O 4eM
CBUETEILCTBYET YBEIMYEHHE BBIXOAAa OHMOMacchl B 6—8 pa3 1o
CpaBHEHHIO ¢ HedTe3arps3HeHHOW MmouBod. CTeneHb TOKCHKAIIUU
pacrenuii camkaercs ¢ 91,3 % nmo 44,6 % mo 3eneHol Macce, U C
85,5 % no 32,5 % no cyxoi macce. Ilnomaas 3apactanusi TpaBsSHOU
PaCTUTEIHHOCTHIO HA OIBITHBIX MENSHKAaX C MpUMeHeHneM Topda
cocraBuia 37,5 %, ¢ mpuMeHEHHEM KyJIbTypbl MHKPOOPTaHH3MOB-
nectpykropoB  Heptm — 62,5 %, a c mOpUMEHEHUEM
KOMITO3UIIMOHHOTO Matepuana — 87,5 % IO CpaBHEHHIO C HE
3arpsiI3HEHHON MOYBOM.

Takum  o0Opa3oMm,  WCIONB30BAHWE  KOMIO3UIIMOHHOTO
MaTepuaga B COYETAaHMM C KyJbTypoll MHKpPOOPTraHW3MOB-
JECTPYKTOPOB HE(PTH IMO3BOJSIET HE TOJHKO HHTCHCU(PHUIIMPOBATH
MpoIiecC OYMIICHUSI TIOYBBI, HO U MPEJAOTBPATHTh MHUTPAIMIO HEPTH
[0 MOYBEHHOMY NpoduiIo, a Takke CHOpMUPOBATH YCTOWUMBBIN
TPaBSHOM TIOKPOB Ha He(TE3arpsA3HEHHbIX 3eMJSX M JOCTHYb
HE00XO0JMMOTO YPOBHS PEKYJIbTHBAIIHU.
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Y]IK 551.46.0
Trworux 1.10., KypkuH A.A., Ky3nenos K.U.

Hukeropogckuii rocyapCTBeHHbIN TeEXHUYeCKUH
yauBepcuteT UM. P.E. AnekceeBa, Poccus.

PA3PABOTKA UH®OPMAIIMOHHOM CUCTEMbI
MOBHJIBHOT'O POBOTOTEXHHUYECKOI'O
KOMIIJIEKCA MOHUTOPUHTA IPUBPEXKHOM
30HbI

B cmamve  paccmampueaiomcs  ocobemnocmu  peanuzayuu
UHGOPMAYUOHHOU  cUCmeMbl  MOOUNLHO20  POOOMOMEXHUUECKO20
KOMRIeKCA MOHUMOPUH2A NpubpedicHol 30nbl. 1lpusooumces kpamroe
onucanue apxumexmypul, unmepgetica u coOCmagiIOuWux Mooynetl.

HccnemoBanne W TPOTHO3UPOBAaHWE TaKWX MAaCIITaOHBIX
SBIICHUH Kak I[yHaMH Hepa3pblBHO CBS3aHO C KOMITBIOTEPHBIM
MOJIETTUPOBAHUEM, IMOCTPOCHHEM MaTeMaTHMYeCKUX MOJeNed U uX
Bepudukanuet. VCXONHBIMH JaHHBIMH JUIS OTOTO  SBJISTFOTCS
pe3yNbTaThl HATYPHBIX MU3MEPEHUH, TPOBOJUMBIX HETIOCPEICTBEHHO
B paliOHaX IMOJIBEPKEHHBIX PUCKY BO3HHMKHOBEHUS I[yHAMH U B 30HAX
3aTOIJICHUSI TOCJie BO3HUKHOBEHHWsS KaracTpodsl. Tem He MeHee,
HaxXxO0XJIEHHE B TaKWX 30HAX JIIOJIEH W TPOBEACHUE TUTEIHHBIX
W3MEPEHUH COIMPOBOXKAAETCS 3HAYUTEIBHBIMH CIOXKHOCTSIMUA |
pUCKaMH: HEOOXOJAMMOCTh TPAHCHOPTUPOBKH, YCTaHOBKH u
HAcCTpOHKU 00OpyIOBaHUS B pa3HBIX TOYKAX M3MEPEHUs, Yrposa
BO3HUKHOBEHHS MMOBTOPHBIX BOJIH I[yHAMH, CJIOKHOCTH ITOCELICHUS U
MPOXKUBaHUST B TPYAHOJOCTYIHBIX MECTaX, Yrpo3a 3apaKeHUs
MasipueH, KTMMaTuaecKkue (hakTophl.

OnHUM U3 TEPCHEeKTUBHBIX CHOCOOOB aBTOMATHU3WPOBAHHOTO
MPOBECHUsS] MOHHTOPHHIAa B TNPUOPEXKHON 30HE  SIBISETCS
MIPUMEHEHWE MOOWMIBHBIX POOOTOTEXHUYECKHX KOMIUIEKCOB [1].
OnuH U3 TaKUX KOMIUIEKCOB B HACTOsAIIEE BpeMs pa3pabaThiBacTcs B
rocy/1apCTBEHHOM TeXHUYeCKOM yHUBepcuTeTe uM. P.E. Anekceesa.

[TomoOHBIC MPOEKTHI MPEACTABIAIOT COO00H MOOHIBHYIO
mwiatpopMy C KOMIUIEKTOM H3MEPUTENLHOTO OOOpYIOBaHHUS H
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mporpaMMHBIM  oOecriedeHneM  aiast  cOopa W 0OpaboOTKH
MOCTyHAarome HHPOPMAIIHH.

CymecTByomye NporpaMMHBIE pPEIIeHHUsT HE MOTYT OBbITh
MEPEUCIIONF30BaHbI 0 HECKOJIBKUM MpHYMHAM. Bo-mepBhIX, OHU He
BCer/ia MyOJIUYHO JIOCTYIHBL. BO-BTOPBIX, TAKHE TMPOCKTHI SBIISTIOTCS
Y3KOCTICIIUATN3UPOBAHHBIMU, TaK KaK CIIOCOOBI  M3MEpCHUs,
KOMIUIEKT H3MEPUTENHFHOr0 000pyIOBaHUsl, METOABI OOpabOTKU H
00BEKT H3MEpeHUil (KpacBble BOJHBI, ITOBEPXHOCTHBIC BOJIHEI,
mapaMeTpsl peinbeda W T.I.) BHIOMpAeTCs HAYYHOH TPYIIIOH B
3aBUCUMOCTH OT TOCTaBJICHHBIX 3a4a4. TakuM oOpazom, 3agada
HanucaHusi WH(QOPMAIIMOHHOW CHCTEMBI MOOWILHOTO KOMILIEKCA
SIBIISIETCS] HEOOXOIMMOW 1 TIPAKTUIECKH 3HAYUMOM.

Hacrosmas uapopmaimonnas cucrema (MC) peanuzoBana Ha
OCHOBE KIMCHT-CEpBEpHON  apxuTekTypbl. CepBepHas uacTb
BBIMOJIHSACTCST HAa  OOPTOBOM  BBIYMCIUTEILHOM  YCTPOHCTBE
MOOHITBFHOU TUIAT(GOPMBI U TIpEAHA3HAYEHA IS

®3arpy3KH JaHHBIX TOCTYMAIOUIMX OT H3MEPUTEIBHOTO
000pyIOBaHUS;

® COXpaHEHUSs JTAaHHBIX B (paiiiibl u 06a3y JaHHBIX;

® 00paboOTKH  pe3yabTaTOB  W3MEPEHHUH  alropuTMamu
JMHAMHUYECKOU 00pabOTKH DKCIIEPUMEHTATBHBIX JTaHHBIX;

® aHaJK3a JaHHBIX MOCPEICTBOM MAaTEMATHUECKHX MOJICIICH;

® [IPE/IOCTABIICHUST aKTyalnbHOW HH(OPMAIMK O COCTOSHUU
H3MEPUTEILHOTO 000PYI0BAHUS.

Knuentckass d4acTh BBIMONHSETCS HAa  BBIYUCIUTEILHOM
yCTpOUCTBE orneparopa (HOyTOyKe) U mpeaHa3HaueHa Jisi KOHTPOJIS
W YIpaBJIeHHUs MpoLeccoM u3Mepenuil. OHa peanusyeT oToOpakeHHe
JAHHBIX TIOCTYMAIONIUX OT W3MEPUTEIBHOTO 000pYy/JOBaHUsS B
CTPYKTYpUPOBAaHHOM W  TpauyeckoM  BHJIIE  IOCPEICTBOM
MOJIb30BATENILCKOTO  MHTEp(eiica, M NPENOCTaBIAET BIIEMEHTEHI
yIpaBJICHHUS U HACTPOUKH.

KOMIUIEKT M3MEpHUTENbHOr0 000pyIOBaHMS MOOUIBHOIO
POOOTOTEXHUYECKOTO KOMIUIEKCA BKIIOYAET: OOPTOBOW KOMITBIOTEP
(oOpaboTka u cOOp NaHHBIX), HABUTAIIMOHHOE OOOpy/oBaHMEe (s
OTIpEICIICHHSI MECTOIOJIOKEHHUS B MPOCTPAHCTRBE),
PaIMONIOKAIMOHHYIO CTAHIUIO (U1 TIONydYeHHss WHPOpPMAIUU O
CMELICHUM BOAHOM MOBEPXHOCTH), Jumap (Wis oOHapyXeHUs
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MPEMSTCTBUH Ha IYyTH CJCIOBaHMS MOOWJIBHOTO KOMIUICKCA) |
METEOCTaHIHNIO (VIS MOTydeH!s] HH(pOpMAanny O TIOTOIE).

BzaumoneiicTBUE  KIMEHTCKOM M CEPBEPHOM  4acTeu
MIPOU3BOAUTCS TOCPEJCTBOM yIAJCHHOTO MOAKIIOUECHUS 0 KaHaIam
cBs3u. CTOWT OTMETHTh, UTO IJIsi pabOTHI CEpBEPHON UYaCTH HE
TpeOyeTcs TIOCTOSHHOTO MoAKIoueHws. KiueHTckas  49acTh
HeoOXOUMa JIMIIb JJIi HM3MECHEHHUS HAacTPOeK O00OpyIOBaHUS U
MIPOCMOTpA PE3YIIbTATOB U3MEPEHHIA.

Crpykrypa wHGOpPMAIIOHHOW CHCTeMBl TIpUBEIECHAa Ha
pucyHke 1.

Knuen (Hoyrbyk oneparopa) Tpaduueckui nonb3oBaTENbCKUIA
uHTepdeiic
T
I
Moayns |
MOHUTOPMHFa X
R |
! I H
. - :
I Mogynb H
: ynpasneHua
e
! annapatHbIm : M
obecnevexnem | i
: W3mepurenbHoe
ba3sa AaHHbIX R
ol obopyaosaHue
Mogynb [
i T
sarpyskn (€ r- )
[BaHHbIX H !
Mogynb aHanu3a H :
[aHHbIX »L . 1
: I
. I
®dannosan 1
cucTema :
Moaynb : |
npeAcTaBAeHUA : :
AAHHBIX : I
. I
Mogynb Y. )
reonpuBA3KKU
Cepsep (bopTOBOE BLIMCAUTENLHOE YCTPOWCTBO) :

Puc. 1 - Jlorudeckas cTpykrypa HHPOPMAITMOHHOW CHCTEMBI
MOOMIBHOTO KOMILIEKCA
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Monynb 3arpy3Kd JTaHHBIX, IPeIHa3HAYCH ISl TIOAKIIOYECHUS
K NPOTPaMMHBIM HHTepdelicaM H3MEPUTENFHOr0 000pYyJOBaHUSA U
YTEHUS JAaHHBIX I[IOCPEICTBOM alITrOPHUTMOB pa3dopa AaHHBIX
COTNIaCHO  chenu(UKAMM TPOTOKOIAa KAKIOro — anmapaTHOro
KOMITOHEHTA.

Monynb mpencTaBieHHsT JaHHBIX Pealu3yeT Habop CTPYKTYp
MO3BOJISIIOIIMX OMKCaTh (YU3NUYECKUE NTEPEMEHHBIC, UCIONb3YEMbIE B
NC wu wux B3amMocBsizb. OCHOBHAs TIieNb JaHHOTO MOIYJIS
NPEeIOCTaBUTh MHTEepdenc s paboThl C JaHHBIMH B KOHTEKCTE
¢usnueckux BenuuuH. [IpencTaBieHHE NAHHBIX TaKKE IO3BOJISET
CBs3aThb  (pU3MYECKME  XapaKTePUCTHKH B  €IUHBIH  OOBEKT
MPOrPaMMHOT'O YPOBHS JUIsl y100CTBAa MaHHITY TUPOBAHUS UM.

Monynb TeonpHBS3KH, MpeTHa3HAYCH ISl TPUBSI3KU JaHHBIX
MOCTYMAIOMIUX C pa3iMYHbIX YyCTPOMCTB K wuH(pOpMANUU O
MECTOIOJOKEHHH MOOWIBHOTO KOMIUIEKca B mpocTpaHcTBe. OH
CUMTHIBACT JaHHbIE O €ro MECTOIOJNIOKEHUH, CKOPOCTH H
HaTpaBJICHIH JBYDKEHUS MOCPEJICTBOM HABHUTAIIHOHHOTO
00OpYZIOBaHMS M 3allMCBIBACT 3TH TapaMeTpbl B 0a3y JaHHBIX C
OIIpEe/ICIEHHBIM MHTEPBAJIOM, YKa3aHHBIM B HacTpoikax. IIpuBs3ka
TCOKOOPJMHAT K Pa3IMYHbIM HA0OpaM JaHHBIX OCYIIECTBIISIECTCS C
MOMOIIBI0 BPEMEHHBIX METOK.

Mopyns aHanmu3a JaHHBIX TIpeJHA3HAueH Uil O0OpabOTKH
Ha0Opa BXOTHBIX JAHHBIX TIOCPEICTBOM CIICTYIOIINX aJITOPUTMOB:

® AITOPUTMA TUHAMUYECKOH 00pabOTKH JKCIEPUMEHTAIBHBIX
JAHHBIX (BBICIICHWE CHTHAja, CIEKTPANbHBIA aHalu3, BEHBIET
anaus) [2];

® AJITOPUTMA OTPEIEJICHHs TOPOTOBBIX 3HAUYEHUH BBICOT BOJH
BJIaJIH OT Oepera;

® AITOPHUTMA TIepecyeTa HaKaTa BOJH 110 BBICOTAM BOJIH BIAJH
ot Gepera.

Mojynb MOHHTOPHHTA COCTOSIHHSI CHCTEMbI TpeJHa3HadYeH
JUIl  TIONMYYEHUS ONEpaTUBHOM MH(POpPMAMH O  COCTOSHHUH
W3MEPUTENFHOTO 000PYIOBAHUS M MOCTYMAIOIINX JaHHBIX. MOTyJIb
MOJIKJIF0YaeTcss K 0a3e JaHHBIX YCTaHOBIICHHOW Ha OOpTOBOM
BBIYHCIIUTEIBHOM ycTpoiicTBe mocpeactBoM TCP/IP coeaunenus u
CUMTHIBACT MHQPOPMALMIO O TEKYIIEM CTaTyce amnmapaTHOro
obecrieyeHusl.
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Monynb yIpaBIeHUS anmnapaTHBIM obecrnieueHuEM
M3MEPUTENFHOTO O0OPYIOBaHUS TpPEAHA3HAYSH IS HACTPONKH
HU3MEpUTENBHOrO  000pyJOBaHUS W Tepe3arpy3ku  OOpTOBOTO
BBIYHUCIUTEIBHOTO  ycTpoiictBa. OH  TakkKe  MPEIOCTaBIsSCT
uHTEephEC  TONKITIOUEHUS I HW3MEHEHHUS  MPOTPaMMHOI
KOH(pUTYpanun MTOIKITFOYEHHBIX YCTPOCTB MTOCPEICTBOM
KJIMEHTCKOU MPOTPaMMBI.

I'padmyeckmii  momp30BaTenbekuii  WHTEp(dENWc peanu3yer
CpeIcTBa TPOCMOTpa TMOCTYNAIOMIMX MJAaHHBIX, CPEICTBA BBOJA
KOMaH/J MOOYJIIO YHpaBJICHUSA arrapaTHbIM O6€CHG‘-ICHI/I6M,
OTOOpaKCHUE COCTOSIHMS HW3MEPUTEIBHOrO  O0OpYyIOBaHHS U
OOPTOBOTO BHIYHCIUTEIHFHOTO YCTPOHCTBA.

[lpumep  cTpaHuUIBI  TOJB30BATEILCKOTO  HHTEpdeiica
MIPUBEJICH Ha PUCYHKE 2.

Hasurauus COBbITHA Pecypcbi Hacrpoiiku

HAMPAB/IEHME BETPA BNAXHOCTb  35%
MMWH. 17°

MAKC.  45°
CPELHEE 31°

CKOPOCTb BETPA ATMOC®EPHOE

MUH. 1m/c DABMEHME 767 mm pr. cT.
MAKC.  &M/C

CPEJHEE 4 M/C

TEMNEPATYPA TPAR

NMPOAO/IKUTE/IBHOCTb  ---
BE/IMMUHA OCAZIKOB -
MHTEHCUBHOCTb -
MAKC. MHTEHCMBHOCTb —

BO3YXA 19C

JO¥Ab

MPOAOMKUTENILHOCTb  02:01:41
BENIMYMHA OCAIKOB 12 MM
MHTEHCUBHOCTb 6 MM/Y
MAKC. MHTEHCUBHOCTb 14 MM/Y

Puc. 2 — Ctpanuua monp30BaTeNnbCKOr0 HHTEpQeiica 0TOOpaskeHHS
HUH(OpMALIIH METEOCTAaHIINH

241



HNudopmarmonHas cucreMa HamwcaHa Ha s3bike CH++, most
peanu3anmuy  TOJB30BAaTENbCKOTO  HMHTepdeilica  MCIOIB30BaH
¢dpeiimBopk Qt Bepcuu 5.4 u Texnonorusst QML, ucnone3yemas 6aza
nanHbIx — PostgreSQL.

He3aBucumass MoaynbHasi CTpykTypa cepBepHoit yactu MC
MO3BOJIACT JIETKO JO0ABJIATh HOBBIC WCTOYHUKU JAHHBIX H
QITOPUTMBI aHAJIM3a JIAHHBIX, UCTIONB3YS JIF000H PPEHMBOPK U S3bIK
pa3paboTku. EaMHCTBEHHBIM TpeOOBaHHEM SBISCTCS TOJICPIKKA
HOBBIM MOJyJieM 0a3bl AaHHbIX PostgreSQL u ciemoBanue 0oOLIUM
MpaBUJIaM CTPYKTYPBI TaOJIHIl KOMILICKCA.

B mnacrosimiee BpeMs MH(OpMAaIMOHHAs CHCTEMa MPOXOIMT
TECTHPOBaHHE MW  aHAIM3 KoJa C  IeJbl0  TOBBIIICHUS
MPOU3BOJUTEIBHOCTH B  QITOpPUTMax oOOpabOTKM JaHHBIX U
MPUMEHEHUS MapajuIeIbHBIX TeXHOJOTui. B Onmxkaiiimem Oyayiiem
IJIAHUPYETCSl TPOBEJCHUE JIA0OPATOPHBIX W HATYPHBIX HCIBITAHHIMA
POOOTOTEXHUYECKOTO KOMILIEKCA B IIETIOM.
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Y]IK 504.05 + 666.3
XpunosBu4 A.A.

Besiopycckuil HAllMOHAIbHBIN TeEXHUYECKUI YHUBEPCUTET,
r.MuHCK

INPUMEHEHHUE HEKOTOPbBIX METOZ OB BOJIEE
YUCTOIo 1MPOU3BOACTBA A1 CHUKEHUA
I'A3O0OBPA3HbBIX BBIBPOCOB B ATMOC®EPY
IN1PHU INTPOU3BOACTBE KEPAMHUKHA

Paccmompena B03MOHNCHOCTD npUMeHEeHUs. COBPEMEHHBIX
HAULYYUUX OOCMYNHbIX MEXHOL02UL NPU NPOU3BOOCHBE KEPAMUKU C
Yenbio MUHUMUZAYUU 8PEOHBIX 2A3000PA3HBIX 8bIOPOCOE 8 YCI08UAX
benapycu.

B xonrekcte cobmoaenus tpeboBanuii JupexktuBsl CoBeta
EBponetickoro Coro3a 96/61/EC (HAMpeKTHBbI NO KOMIUIEKCHOMY
MPEJOTBPAIlICHUI0 M KOHTPOIIO 3arps3HEHUs) B TEXHOJOTHH
KepaMHUKd OCOOEHHO BaXXHO OOECIeYnTh CHM)KEHHE BBIOPOCOB
3arpsA3HSIONIMX BEIECTB B Bo3ayX [1].

l'a3000pa3Hbie  COCTUHEHUS] BBIJCISIOTCS M3  CBHIPHEBBIX
MaTepHajoB B XOJI¢ CYIIKH, MPOKATMBAHUS U 00XHra, a TaKKe MPH
CKUTaHUM TOIUIMBA. THIMYHBIM Ta3000pa3HbIM 3arpsA3HSIOLINM
BEIIECTBOM B TEXHOJIOTUHU KepaMUKH sBisieTcs ¢prop. Konnenrparus
SOx (npenmymectBeHHO SO2) B JBIMOBBIX Ta3ax TECHO CBsi3aHa C
colep)kKaHHEM Ccepbl B HCXOIHOM ChIph€ M B TOIUIMBE. B
KepaMHUYeCKHX MaTepHhajax cepa MOXET NMPUCYTCTBOBaTh B (opme
muputa (FeS2), runca n apyrux cyns(haToB, a Takke OpPraHMYECKUX
cepocoziepXKaluX coeanHeHnd. B rasoo0pasHom TomnmmBe cepa
MPAaKTUYECKH OTCYTCTBYET, OJHAKO €€ OKCHIBl O0pa3yloTcsl IpH
cropannu TBepjaoro TommBa u Ma3zytoB. NOx B OCHOBHOM
BBLJICJISTIOTCS TIPU TEPMHUYIECKOM «CBSI3BIBAHUM» a30Ta M KHCIOPO/a B
BO3AyXe, TMOAaBaeMOM IJisi TopeHus TormBa. [IpoTekanuio 3Toit
peaKuy CHOCOOCTBYIOT TMOBBIIMICHHBIE TEMIIEPATYpbl (OCOOCHHO >
1200 °C) m u30BITOK KHCIOpOaa. Tarxke peakiusi CBI3BbIBAHUS MOXKET
MPOTEeKaTh B Topsduel 30He (akena, Jake eclid TeMIleparypa B Me4n
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Hmxe 1200 °C. Ilpu cropanumn coequHEHUH a30Ta, COJEPKAIIUXCS B
TomMBe (Kak MPaBWIO, B TBEPAOM M KHIKOM) M B OPraHMYECKHX
nobaBkax, oOpasoBanme NOx NpOUCXOAWT Tpu OoJiee HUIKUX
temneparypax. Monookcun yriaepona (CO) BeigensieTcs m0pu
CrOpaHHM OPraHUYECKUX BEIIECTB, NPUCYTCTBYIOIIUX B KEpaMHKe,
0cOOEHHO B  YyCIOBMSAX HENOCTaTKa kuciopoza. Jleryume
oprannueckue BemectBa (JIOC) Moryr mpuCyTCTBOBAaTh Kak
HETIOCPEACTBEHHO B CBHIPbE, TaK U BXOIUTHh B COCTaB MaTepHaja B
BUAE PpA3IMYHBIX BCIIOMOTATENbHBIX  BEIIECTB:  CBS3YIOIIHX,
mopoo0paszoBatTeliel, OCYIIUTENICH, aAre3UBOB, TEPMHUECKUX MU
BEITOparoIux g00aBok. Ha HayanmpHOU crammu TepMooOpabOTKH
MpOTEeKaeT KapOOHU3aIHA OpraHUYecKuX COCAMHEHHH,
compoBoXkaeMas BeIopocoM mmmpokoro cnekrpa JIOC.

Brei6pocsl  Tskensix MeTtayuioB (M) mpu  mpou3BOJICTBE
KepaMHK{ 00pa3yloTcs, B OCHOBHOM, IPH OOXKHI€ IJIa3ypOBaHHBIX
w3nenuid. [Ins nmpeporBpamenus smuccud TM U3 KepaMUYECKUX
MUTMEHTOB W TJasyped MpeiaraeTcsi MPOBOAUTH OOXKHUT TaKhX
H3JEIUN 110 CKOPOCTHOMY PEXHUMY, Ipu KOTOpoM TM BXOZAT B
MPOYHYI0 KPHUCTAUIMYECKYIO CTPYKTYpy THIIA IIIWHENId WM
UPKOHA, a YIIETYy4YNBaHHE KOMIIOHEHTOB CBOJUTCSI K MUHUMYMY.

[IpakTuueckn Bce TMHBL coaepkar (rop. Ilpu Harpese
MaTepuaja MPOMCXOAMT BbIAEICHUE (DTOPOBOAOPOTHON KHCIOTHI.
Onnako npu Hu3kHX Temmeparypax (500-700 °C) n Hanuuuy mMapoB
BOJBI TPOUCXOAUT OOpa3oBaHue (TOpUAA KallbLUs, YTO PE3KO
CHIDKaeT BBIOpoc ¢Qropa B armocdepy. Pasmoxenume dropuna
Kajplys HaOmogaercss mpu Temmeparype Bbime 900 °C, Taxum
00pazoM BBeIECHHWE B CBHIPhE J00ABOK, CONIEPXKAIMUX KaIbIHH, U
COOIO/IEHNE peXrMa OOKHTa W CYIIKH CYIIECTBEHHO BIHUSIOT Ha
BBIOPOC TaKOTO OMACHOTO 3arpsi3HUTENS aTMocepsl, Kak Gprop [2].

C 1menpi0 CHIWXEHHSI BRIOPOCOB OKCHJIOB a30Ta, CEPHI, XJIOpa,
dbtopa m JIOC pekoMeHIyeTCS WCIIONb30BaTh CHIPhE C HHU3KAM
coJiep>kaHUEeM 3THX 3JIEMEHTOB, UYTO B ycioBusaX bemapycu He Bceraa
BO3MOXHO, a MpHM HaIUYMHM JOCTyNa K APYrod ChIpeeBOH Oase
MTOBBIIIAIOTCS TPAHCTIOPTHBIE PACXOIBI.

BBenenne kanbIMeBBIX A00AaBOK B IIMXTY BO3MOXHO IIpH
MPOM3BOJACTBE KHUpPIHUYA, KEPaMHUUECKUX TPyO W TJIa3ypOBaHHBIX
U3JeNui, HO He NIPUMEHUMO B IIPOU3BOJCTBE OIHEYIOPOB, T.C. UL
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Benapycu, npakTudeckn He MPOM3BOASIIECH OTHEYNOPHI, BHEIPEHHUE
JAHHOT'O METO/Ia IIEPCIIEKTUBHO HA OOJIBIINHCTBE NPEATIPUATHI.

OCHOBHBIE ~ METOIBl  ONTUMH3ALWU  TEXHOJIOTUYECKOrO
mporecca corijacHo ono0peHHbIX B EC Hammydmmx JOCTYMHBIX
TexHoorui [2-5]:

o OnTMHA3AIHS IpoIecca 00XKuUTa;

® YMEHbIIIEHUE COACP KaHMUs IapOB BOABI B TOIOYHBIX Ia3ax ;

o Jlo>xuranue ra3oB 30HbI HarpeBa B UM,

o [I[puMeHeHne TOpeNIoK ¢ HU3KUM BeigeneHueM NOx;

e llcnionb30BaHre COBPEMEHHBIX MOTIOTHUTENBHBIX YCTAHOBOK
IUIsL OYMCTKHU IBIMOBBIX T'a30B.

YMeHbIICHUST COCPKaHHUs TapOB BOJIBI B TOMOYHBIX Ta3ax
BO3MOXHO [JOOHMTHCS 3a CUET NPHUMEHEHHS HENpsAMOro o0orpena
M€Y TPH IOMOILIM Ta30BBIX H3Iy4aTeNbHBIX TOpENOK [6] wiH
anekTpooborpesa mneuyn. CoBpeMEHHOE OOOpYIOBaHHE — IEYH C
BBIKATHBIM TIOZIOM, POJIMKOBEIE TMe4H [2,3] — o4YeHb MEPCIEKTUBHO
IIPY HPOU3BOACTBE OOJUIIOBOYHON M HANOJBHOM IJIMTKH, IOCYZBI,
JEKOPATUBHBIX, CAHUTAPHO-TEXHUYECKUX W3ACTHHA, TEXHUYECKOH
KepaMuKy, abpa3uBOB Ha HEOPTaHUUYECKOW CBSI3KE, OJJHAKO Tpedyer
CEepBhE3HBIX KAUTAIbHBIX BIOKCHHH.

Joxwuranne JBIMOBBIX Ta30B OO0ECHEYMBAIOT TIyTEM HX
MoJlaud M3 30HBI HarpeBa B 30HY OOXKHra, TIE MPOHUCXOAUT HX
CrOpaHHE MOJ JEHCTBHEM BBICOKOH TemmepaTypbl. C 3TOH IeNbro
yacte meun, r1re Beigenaoorca JIOC (3oHy kapOoHHM3alWM),
HEOOXOJIMMO OTIEIUTh OT OCTAIBHOIO MEYHOTO MPOCTPAHCTBA, YTO
JeNaloT MPH TOMOIIM OJHOTO WJIM HECKOJNBKHX Pa3IBHKHBIX
3aCJIOHOB MJIM CIIEHUAIBHON CHCTEMBI OTCOCa ra3oB. DTOT IpUEM
JlaeT BO3MOXXKHOCTh 3HAYUTENFHO CHHU3HWTh YPOBEHb BBHIOPOCOB HE
tosbko JIOC, Ho n CO. BHenpenne TepMUYECKOTO HOKUTaHUS MPU
WCTIONB30BaHUN TYHHENBHOH MEeYM KaK MPOCTOr0 MPOTHBOTOYHOTO
TEIUIOOOMEHHUKA 3a4acTyl0 CO3/aeT TPYAHOCTH B XOle €€
OKCIUTyaTalldd ¥ TOBBIIATh CBSI3aHHBIE C OTHM  PACXOJBI.
Bcenenctue aToro B mociaeqHue Tofbl HA NPEANPUSTHIX, OCOOCHHO
HOBBIX, PAacTeT HHTEpeC K CHCTEMaM BHEIIHEro JIOXKUTaHUs
TOIOYHBIX Ta30B B TEPMOPEAKTOpax M CUCTEMaxX KaTaJIUTUYECKOIO
noxkuranus [5,7].

B KkauecTBe MOTJOTHTENBHBIX YCTAaHOBOK [UIS OYHCTKH
IOBIMOBBIX ~ TIa30B MOXHO PEKOMEHIOBaTb TIOPU30HTAJIbHbIE
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azcopOepbl KAacKaJHOTO THUMA, CYXYIO OYUCTKY NpPH TOMOIIU
PYKaBHBIX U 3JIEKTPOGUIBTPOB, MOKPYIO OYHCTKY — (POPCYHOUHBIX U
LEHTPOOEKHBIX CKpyOOepoB U ckpy0OepoB Bentypu [2,4].

CpaBHUTENBHBIN aHATU3 TEXHOJIOTHYECKOW M HIKOHOMUYECKOM
3 PEKTHBHOCTH Pa3TUIHBIX CITIOCOOOB OYHCTKH OTXOISIINX Ta30B
[2,8] mpuBeneH B cnenyroeit Tabuiie.

Tabnuua
Texnonormaeckue mapameTpsl, 3pPeKTHBHOCTE, YPOBEHb OTPEOICHU
1 3aTPaThl HA PA3JIMIHBIC TEXHOJIOTUHU OYHCTKHU ABIMOBBIX I'a30B

Cnoco6 T'opusoHTanbHbIE azncopbeps!|Cyxast  ¢ubTpanust| Mokpast OUHCTKA
KaCKaJHOTO THIIa JIBIMOBBIX I'a30B JBIMOBBIX T'a30B
YpoBenn SO, < SO, >
BBIOPOCOB 1500 mr/m® {2500
(H.Y.) Mr/m
(H.y.)
Tlornoturens |CaCOz |Monu- Monu- Ca(OH); |[NaHCO; |Boma  /|Enkwuii
¢ur. CaCOs | Ca(OH), |uatp
CaCOs; WIN (kayct.
CaCO; coza)
Oddexrusrocts |90  %|n0 99 % 1099 % |80 no > 95 % 92-99 % |98 %
OYHUCTKH: (»HO 99 96 %
HF %)
SO, 8-20% (43 1085% [30-43% |7 no 98-99 % |20-98 % |90-98%
80 %
SO; 80% [80-85% 80-85% |80-90% [98-99 % |92-95% |94-96 %
HCI 50% [>50% 50 % 10-85% (89 % 50 mo 90-95 %
95 %
6116 100% 100 % 99 % 90-99 % |99 % 100 % 100 %
N36b1TOK 2,5 25 25 1,35-2,00 1,01-2,00
copGenTa’
Bogomo 0 0 0 0 86-240
TpebneHne
(M*/eyr)®
Pacxon 641-864 (864 864 1200- 2352—
JIL.OHEPTUH 2880 4824
(kBt-u/cyt.)®
CTONMOCTH 59 99 99 104 30-100
copOeHTa
(eBpo/T)
Kamnuranosno- |228-278 (692 692 766-1081 511-659
KEeHust  (ThIC.
eBpo)® ©

— OTHOLICHHE MEXy KOJIMYECTBOM COPOCHTA, HEOOXOIMMbIM Ha NPAKTHKE 115
obecnieyeHus TpedyeMoit 3pPEKTUBHOCTH OYUCTKU U PACCUUTAHHBIM TEOPETUUECKU
(MCXOMS U3 CTEXHOMETPUH PEaKIUH aIcCopOIUH

— 10 IaHHBIM YETHIPEX TUITOBBIX MPEATIPUITHH.

c_ 3aTpaThl Ha YCTAHOBKY U HAaKJIaIHbIC pacXO/bl.

246




Kak nokassiBaeT aHann3 TaOIHIBI U TOAXO0J0B K METOIOJIOTHH
0oJiee YMCTOro MPOU3BOJCTBA KEPAMHKH JUISI OCJIOPYCCKHX pealinid
Han0OoJIee MPUMEHHMBI METOJbI BHECCHHUS KaJIbIUEBBIX JOOABOK B
CBIPBE, ONTUMH3AIHS MPOIECCOB TOPEHHS U 00XHTra, a Takxke, Ipu
BO3MOXXHOCTH,  MOJIEpHM3alUs  OOOpyIOBaHWS  C  IENbI0
WHTCHCH(HMKAIIMKA TOPSHUS TOIUTHBA U CHIDKEHHSI ITOTEPh SHEPTUU H
Teria.
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5. TWG Ceramics (2005). "Merged and sorted comments master
spread sheet on draft 1".

6. InfoMil (2003). "Dutch Fact Sheets for the Production of
Ceramics".

7. Navarro, J. E. (1998). "Integrated Pollution Prevention and
Control in the Ceramic Tile Industry. Best Available Techniques
(BAT)".

8. TWG Ceramics (2005). "Merged and sorted comments master
spread sheet on draft 2".
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YK 631.95

IIsiranoBa A.A., Macrepos A.C.

Besiopycckuil HallMOHAIbHBIN TeEXHUYECKUI YHUBEPCUTET,
YupexaeHue o6pa3soBaHus «besopycckas rocygapcrBeHHas
CeJIbCKOX03AMCTBeHHas aKaJeMHA»

ONITUMU3ALIUA CUCTEMbI IIPUMEHEUA
YJIOEPEHUH ITPU ITPOU3BO/ICTBE
CEJIbCKOX03AHCTBEHHOM NPOJYKIIUU KAK
GAKTOP CHU)KEHUSA 3KOJIOTHYECKOM
HAI'PY3KH HA ATPO3KOCOCTEMBbI

B cmamve paccmampusaromes ocnosHvle acnekmul 3¢hhexmusHoco
NpUMEHeHUs cucmemvl  YOoOpenutl U ee polb 6 CHUNCeHUU
KOMIJIEKCHOU HA2PY3KU HA A2POYEeHO3bI.

B HacTtosimiee BpeMsi OoiblIoe BHUMAaHUE  YACISIETCS
BHEIPEHHUIO  JHEProcOEperamoimmx TEXHOJOTHH  BO3AEIIBIBAHUS
CEJIbCKOXO3SIMCTBEHHBIX ~ KyJIbTyp. VIHTEHCHUBHAs  TEXHOJIOTHS
BO3/IEJIBIBAHUS CEIbCKOXO3SIMCTBEHHBIX KYJBTYp IMpEeaycMaTpUBAET
Hay4YHO 00OCHOBaHHOE IPUMEHEHHUE y100pEHUi.

Cuctema ynoOpeHus [ODKHA o0OecleuuBaTh —PacTEHHS
JJIEMEHTaMH TMHTaHWS B COaJaHCUPOBAHHOM COOTHOIICHHH Ha
MPOTSHKEHUN BEreTallOHHOTO nepuosa, 4TO JOJKHO
croco0cTBOBaTh (OPMHUPOBAHHIO 3I0POBBIX PACTEHHI C BBICOKON
MPOJAYKTUBHOCTEIO W XOPOIIUM  KA4eCTBOM  INPOJYKIUHU, C
COXPaHEHNEM WJIH MOBBIIIEHHEM YPOBHSI IJIOIOPOIUS TIOUYBBI.

[Ipumenenne ynoOpeHHWE — OAMH M3 MOIIHBIX (HaKTOPOB
WHTEHCU(DHUKAIIMN 3eMJICAEIHS, TO3BOJIIONINN 3aMETHO OCIa0UTh
BIIMSIHUE HEONaronpusTHBIX TMOYBEHHO-KJIMMATHUYECKUX YCIIOBUH,
MOBBICUTH POU3BOAUTENBHYIO CIIOCOOHOCTB TOUB [1].

C KaXIbpIM ToJIOM BO3pacTaeT arpoXuMHUEcKas Harpy3ka Ha
arponaHamadTel, 4YTO MPUBOIUT K MPOIECCY aHTPONOTCHHON
MONMMXUMH3ALUU  OKpykatomed cpensl. CpeaHsisi  Harpyska
arpoXMMHUKaTOB cocTaBiseT okoio 30-40 kr/ra, mpu4eM B pa3BUTHIX
ctpaHax — B 5-10 pa3 Oombine. C yBeauYeHHEM 103 yI0OpCHHIM
yYMEHbIIAaeTCsl oOThJaya B BUAE Yypokas. Tak, IO JaHHBIM
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B.I''MuneeBa npu cpegHeM ypoxae 3epHOBBIX 21,5 n/ra BHOCAT 80
KI/Ta MUHEpambHBIX ymoOpenwii, mpu 40 1/ra — B 2 pa3a Ooublie,
mpu 50 1/ra — B 8-10 pa3 6onbie. KynbTypHbIE pacTeHHS yCBaMBAIOT
TOJIBKO YacTh BHOCHUMBIX 7103 (40-70 % B 3aBHCHMOCTH OT BUAA U
03Bl yAOOpeHwil), a OocTalbHas YacTh IOMAJAeT B OKPYKAIOMIYIO
Cpeldy, BBIMBIBAE€TCS B TPYHTOBBIC BOJbI, CMBIBAETCSI B BOJOEMBI,
BBI3bIBAaSE MX  OBTpodupoBaHue. [lpuumHamm  3arps3HeHUs
OKpy>KaroIeil cpenbl ynoOpeHUsIMH MOTYT ObITh TaKKe HapyLIeHUs
B TEXHOJIOTMM WX XpaHEHWs, TPAHCHOPTUPOBKM U BHECEHUH,
MEepPEeIO3UPOBKH, 3pO3Usl  TOUYBHI, HECOBEPUIEHCTBO  COCTaBa
yIOOpEHU, HEepallMOHAIbHOE MCIIOJIb30BaHUE CTOYHBIX BOJ [2,3].
HeiictBue ymoOpenuii Ha Omocdepy Hapsay C TOJIOKUTEIEHBIM
BIUSHUEM MOXXET HOCUTh MHOTOCTOPOHHHE OTpHUIATENIbHbIE
MIOCIIEACTBUS:

1. Yxyawmenue KpyroBopora M OajlaHCa IUTATENBHBIX BELIECTB,
arpoXMMHUYECKUX CBONCTB U TIOJOPOAMS HOUBHI;

2. CHmkeHHE ypoxasi CEIIbCKOXO3SICTBEHHBIX KYJIBTYp M KauecTBa
MPOYKIIHAH;

3. Pa3Burne OonesHel, yxynueHHe (UTOCAHUTAPHOIO COCTOSHHMS
TIOCEBOB;

4. DBTpodupoBaHue MPUPOAHBIX BOJ,

5. Bo3MoOkHOE paspylieHHEe O30HOBOIO 3KpaHa IOJ ACHCTBHEM
OKHCJIOB a30Ta.

[lo manHBRIM MuHHCTEpCTBA MPHUPOIHBIX PECYPCOB U OXpaHBI
OKpy>karomiel cpezpl, B bemapycu 6omnee 150 ThICSY reKTapoB MOYB
nepeu3BecTKoBaHO. Ha meckax OT MHTEHCHBHOIO BHECEHHS
ynoopenuit noms 3adochadeHHbIXx mouB —25%, Ha cyrimHkax — 4%.
Ha 24% mnecuanpIx 1mouB M30BITOYHO COJEp)KaHHe Kalmus. B 1memom
no bemapycu wn30bITOYHOE HakKOIUIEHHE OWOTEHHBIX JIIEMEHTOB
coctaBisier 6% TamHKW, OJHAKO 3Ta IMdpa 3a IMOCIEJIHUE TOJIbI
YMEHBIIIAETCSI.

Ha >xnBOTHOBOIYECKHX KOMIUIEKCAX PECIyOJIMKH 00pa3yeTcs
10 35-40 mutH. M® CTOKOB B TOJ, OCHOBHOM (JOPMOIl yTHIIM3AIHH
KOTOpOM SBISETCA WX HCIIOJNIb30BaHUS Ha TMONWB. lIpeBbimieHue
HOPM TIOJIMBA Ha TOJAX OPOIIEHUs] MPUBOAMT K 3arpsA3HEHHUIO TIOYB
HUTpaTaMu, XJopuzamu, Kamue™m, ¢ochopoM U IPYTUMH
BEIIeCTBAaMH. AHOMAQJINHM TIPOCTHUPAOTCA HA 3-5 KM OT
XKUBOTHOBOJYECKUX KOMIUIeKcoB. Kopma, mosydeHHble Ha Takux
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MoYyBaX, OTJIMYAIOTCS BBICOKMM COACP)KAaHHEM HUTPATOB H
HENPUTOHBI AJIs1 CKAPMIIMBAHUS CKOTY 110 CAHUTAPHBIM HOPMaM.

OCHOBHBIMH My TSIMH MOBBIILICHHS 3¢ PeKTUBHOCTH
WCTIONB30BaHUA YAOOPEHUH M YMEHBIIEHHS WX OTPULATEIHHOTO
BO3ACHCTBHS HA OKPY>KAIOIIYIO CPEly MOXKHO CUMTATh CIEAYIOLIEE:
1. CoOmroneHne  TpaBWJI ~ TPAHCIOPTHUPOBKH,  XpaHEHUS U
MpUMEHEHUs yA00peHuUH;

2. BolmonHeHne KOMIUIEKCA — arpOTEXHHYECKHX MEPONPHATHH 110
YXOIy 3a KyJIbTypaMu, IpaBUIbHBINA BEIOOP MIPEALIECTBEHHHUKA, COPTA;
3. Kontpous 3a conepxanneM ynoOpeHuii B OYBE U B PACTEHUSIX;
4, OHTI/IMI/I33HI/I${ MMOYBEHHOM KUCIOTHOCTH ITYTEM U3BCCTKOBAHMA,

5. KauectBenHoe BHeceHHe yAoOpeHHWi, oOecmednBaromiee UX
PaBHOMEPHOCTD;

6. Mcnonp3oBaHne MEAJICHHOJCHCTBYIONIMX  KallCyJIMPOBAaHHBIX
A30THBIX YIOOpeHWH [UIi COKpALICHUS HEMPOU3BOAUTEIBHBIX
pacxomoB;

7. llpuMeHeHNE JKUAKUX a30THBIX YyAOOpEHWH B COYETAHHH C
WHTUOMTOpaMH HUTpHU(DUKAIUH;

8. CoOmoieHne ONTUMANBHBIX CPOKOB BHECEHMs yHOOpeHuil,
JPOOHBIE TOJKOPMKH B TEUCHHUE BETETAINH;

9. Hcnons30BaHWEe  TOCEBOB  3€pHOOOOOBBIX  KYJIBTYp  JUIS
HaKOIIJICHUS a30Ta.

KommnekcHoe  pemieHHe  3KOJOTMYECKMX  NpoOieM B
3eMJIeJIeTM OCHOBAaHO Ha HW3YyYCHHH Pa3HOOOpa3HBIX IOYBEHHO-
KJIMMAaTHYECKUX arpolieHO30B M UX BEAYIIMX KOMIIOHEHTOB: IOYBBI,
pacteHuid, armocgepbl, BOIBI, JKUBOTHBIX, 4YEJOBEKa, T.€.
anOSKOHOFI/I‘IeCKI/Iﬁ MOHUTOPHUHT. Baxno Taxoke IIpoOa0JIKATh
HU3YUCHHUE TCOPCTUUCCKUX OCHOB IMUTAHUA paCTeHHfI, TUTHECHNYCCKHNX
ACIEKTOB HEraTUBHOTO BO3ACHUCTBHSI 3arps3HUTENICH Ha YeJIOBEKa.

Bubnmorpaduueckuii cimcox

1. Bunsadaym U.P. [Ipumenenue HOBBIX (HOPM MUHEPATIBHBIX
yIoOpeHu py BO3/IEIIBIBAHNH CEIIbCKOX03HCTBEHHBIX KYJIBTYp Ha
JIEpPHOBO-TIOJ30JIUCTHIX JIETKOCYTIMHUCTBIX TIOYBAX: PEKOMEH IAIH
—T'opxu. BI'CXA —2014. — 38 c.

2. Bunpaduym W.P., L{piranos A.P., Jlaa B.B., Ilepcukora T.®.
PanmonansHoe npumenenne ynoopenunit. — ['opkm 2002. — 322 c.

3. Kosanes B.M. Teopus ypoxas. — M.: U3n. MCXA, 2003. -330 c.
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IIbiraHosa A.A.

Besiopycckuil HALUOHA/IbHbIN TeXHUYECKUN YHUBEPCUTET,
r.MuHcK

JKOJIOT'0-9dKOHOMHYECKOE 3HAYEHHUE
ACCOIIMATUBHOM A30T®UKCAIIUHA

B cmamve paccmampusaromca ponv  aenenus  accoyuamueHoU
azomeuxcayuu npu 6030€e1b18aHUU OCHOBHbIX
cenvbekoxosatcmeenHbix Kynomyp. Illoxkazano, umo ucnoav3osanue
baxmepuanvHvlx YOOOpeHutl U CMuMyIsamopos pocma 8 CelbCKOM
Xosslcmee  AGuAemMcs  IPHeKmueHviM - OUOMEXHOIO2UYECKUM
MEmoOOM 3auumsl OKpydcaroueli cpeovi.

O TOM, YTO OAHM KYyJBTYPbl HMCTOIIAIOT IOYBY M TPEOYIOT
HABO3HOTO ynoOpeHus, a JApyrue ee oOOramaroT, 3HAJIU euic B
aHTU4YHOM Mupe. Tak, Hanpumep, IMHKNA 0 JrONKMHE nUcal, 4To OT
MOCEBA €ro YTYYHSIOTCS HUBBI U BUHOTPAJHUKH, @ IOTOMY OH CaMm
MOJKET 3aMEHHMTh HAWIy4lIM{d HaBo3. Bepruimii coBeToBas BBOIUTH
B IUIOZIOCMEH BMECTO I1apa — ropoX, BUKY, JIOTHH.

Ho Tonbko uepe3 aBe Thicauu jaet, B 1838 — 1895 ronax,
Byccenro, I'enppurenem, Illnesunrom, Jlopanom u KoccoBuuem
OBUIO ONpeAesICHO HAKOIUIEHHE a30Ta OOOOBBIMH KYyJIbTYpaMu 3a
CUET YCBOCHHS CBOOOJHOTO a30Ta OaKTepUsIMH, J>KUBYIIUMH B
KIIyOeHbKax Ha KOPHAX pacTeHuil (cumOnoTnieckas a3oThukcanys).
B1892 rony Bunorpagapckuii OTKpbUT BOCCTAHOBUTEIBHBIN TIPOIIECC
CBSI3BIBAHUSI CBOOOJHOTO a30Ta JKMBYIIMM B TIOYBE aHA3POOHBIM
opranuzmom Clostridium Pasterianum. Beiipuakom B 1901 romy
otkpeiT Azotorbacter chroococcum wu Azotobacter agile. Otu
MHUKpPOOBI TaKKe IOJb3YIOTCS JHEPrued, OCBOOOMMAIOMICHCS IMPH
pacmaze yrieBOJOB B IOYBE, HO B a’3pOOHBIX YCIOBHAX
(accoumaruBHas azorduxcauus). [lo maenunto JI.H. Ilpsaumnukosa
POJib CBOOOIHOKUBYIIIUX OPraHU3MOB, CBS3bIBAIOIINX aTMOCHEPHBIN
a30T, MEHEE 3aMeTHa, YeM OakTepuil KiIyOeHbKOBBIX. Ho B 00Iem
OanaHce a30Ta HEKOTOPBIC 3HAYCHHUS a30TOOAKTEpa BCE Ke B Kakaii-
TO CTENEHH CKa3blBAaeTCs, TaK KaK €ro >KU3HEAESTEeIbHOCTb NP
OJaronpusTHBIX IOYBEHHBIX YCJIOBUSAX IPOMCXOAUT HA MOJIAX,
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3aHATBIX HE TOJNBKO O0OOBBIMH, HO U APYTUMH KyJIbTypamu. B Toxe
BpeMs OH TIPUBOINT, AaHHBIE [oNTONpPYAHON OMBITHOW CTAHIMH 00
OTCYTCTBHH TOJIOKUTENBFHOTO ISHCTBHS IpenapaToB a30To0aKTepa u
CUHUTAJ, YTO HCCIICAOBAHHS HEOOXOJMMO MTPOAOIIKATS.

MaccoByto WHOKYJISIIIIO ceMsTH OaKTepruaTbHBIMH
mpermapaTaMy, CO3JIaHHBIMHA TJIABHBIM 00pa3oM Ha OCHOBE
Azotobacter chroococcum pmnst dukcaruu atMochepHOro asora u
Bacillus  megaterium s  MuHepamu3amMH — OPTaHHYECKHX
coemnaeHnit  pochopa B ObBmieM ComerckoM Coro3e HavdaIH
npuMeHats B 1927 rony, nosens k 1958 roay miomazas nocesa 1o 10
miH. ta. B 1976 romy Smith R., Bouton J.,, Shank S. mpwu
OakTepu3anuy copro ogHuM u3 mrammoB A. brasilense o6Hapysxuiu
YBEIMUCHUE CyXOro Beca pactenuit Ha 11 — 24% wu comepxaHue
azota Ha 9-39% . B uccnenoBanusx Watanade J. u ap. Ha0Giroganoch
YCKOPEHHOE pa3BUTHE PACTCHUH prca IPHU WHOKYJISIMH TPOPOCTKOB,
HO co/iep)KaHre a30Ta B ypoXKae He N3MEHUIIOCH.

AKTUBHO HJET TIOMCK M co3fanue Oojee 3(deKkTuBHBIX
ouonpenaparoB. BHUU c. X. MUKpOOHONIOTHH TPEIOKEHBI ISt
MPUMEHEHUs] TIperapaTsl pu30arpuH, (IaBoOaKTepUH, MH30PUH,
PU303HTEPHH AaCCOLMATUBHBIX OaKTepuil, (QHUKCHPYIOIUX a30T.
[Mpumenenne 3TuX npenaparoB ngaer skoHommto 30 — 40 xr/ra
MUHEPAIBLHOTO asoTa. HcnonszoBanue pu3oarpuHa u
(hmaBoOakTeprHa B OJIArONpHUsATHBIC IO OCAIKaM IOkl 00eCIeunBao
npubaBKy ypoxast spoBoOif mieHuIs! 2,4 — 2,9 11/ra, a B 3aCylUIUBEIE
- 1,7 - 1,9 wra. B Poccun pexkoMeHIOBaHBI Ipemaparbl a30BUT,
O0akToocuH, MO3BOISIONINE B 2 pa3a CHHU3UTHh HOPMBI pacxoja
a30THBIX U POCHOPHBIX YIOOPEHHH.

Ha omeitHomM mone BI'CXA W.P. Bumpadmymem, C.IL
Kykpemem, B.M. Kypynenko wm3ydanack 3((eKTUBHOCTD
WCTIOJIB30BaHMS TI0J] SIMMEHb OaKTEepUANBHOTO Ipenapara Ha OCHOBE
A30CIUPWILIBL. Y POXKAHHOCTh 3€pHA B CPEJHEM 3a TPU T'0jia BBIpocia
Ha 9,1 1/ra, uro OBUIO PKBUBAJIEHTHO acicTBHI0 30 Kr/ra asora.
[Ipumenenne 3TOoro ynoOpeHHs MOX €Xy COOpHYIO, OBCSHHILY
JYTOBYI0, TUMOQEEBKY JYrOBYIO, KOCTpel Oe30CThIi 00ecrednio
npubaBky ypokaitHoctu Ha 7,9 — 24,4% 410 OBUIO DKBHBAJICHTHO
BHeceHuto 40 — 60 kxr/ra MUHEpalTbHOTO a30Ta, a MPHUMCHEHUC
OaKkTepuaNbHBIX MPENapaToB PU30IHTEPHHA, arpoduiia, dKcepacoa,
(dnaBobakTepruHa I'.A. BopoOeHHHKOBBIM U JIp. HA JIbHE-IOJTYHIIC
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YBEIMYUBAJIO TEXHUUECKYIO AJUHY cTebei Ha 5 — 8 cM, CyMMapHBIi
BBIXOA BOJOKHa — Ha 25 — 31%. Illupoko mnpuUMEHSIOTCS
I1a30TpodHble MpenapaTbl B arpapHoO-pa3BUTBIX CTpaHaX, TJe
WHOKYJIMPOBaHHBIMH CEMEHaMH TaM 3aceBaloT 10 1/3  oOmiei
TUIOINAJM 3EPHOBBIX W 3epHOOO00OBBIX KynbTyp, Ha 25 — 40%
CoKpam@asi MOTpeOJeHHuEe  JOPOrOCTOSIIIUX U 3KOJIOTMYECKU
HeOe30MaCHBIX a30THBIX YAOOpEHUH.

Hcnonp3oBaHne OakTepHaibHBIX YIOOPEHUN M CTUMYJISATOPOB
pocta B CEJIbCKOM XO3AHCTBE ABIISIETCS BaKHBIM
OMOTEXHOJIOTHIECKUM METO/IOM 3alllUThI OKpY>Karolei cpenst [2].

O hexTUBHOCTh MCTIONB30BaHUs NPENapaToB acCONUATHBHBIX
0axkTepuil 3aBUCUT OT KUCJIOTHOCTH IOYBBI M METEOPOJIOTHYECKUX
ycnoBuii. B ombitax M.B. UucrtoTnHa mnpennoceBHas o0paboTKa
CeMsIH SPOBOW MIICHUIBl PH30arPHHOM TPH BO3JCIBIBAHUM €€ Ha
MoYBax C peakIuen, ONM3KOW K HEUTpaIbHOH W HOPMAalbHOU
BIIar000ECTIeUeHHOCTHIO YPOXKaHHOCTh 3epHa moBbImanack Ha 0,1 —
0,4 t/ra. Ilpu pH wHwke 5,5 WHOKyIAIUMS HE BIUIA Ha
MPOJAYKTHBHOCTh  HE3aBUCHMO OT  TOTOIHBIX  YCJIOBHH.
CenekunoHHoe U TEXHOJIOTHYECKOE COBEpIICHCTBOBAHHUE
OakTepHanbHBIX MpenapaToB mpoBomuTcs u B bemapycu. B
Wucturyre  mukpoomonormn  HAH  Benmapycu — paspaboran
pu3o0aKkTepuH,  OONagaloOMMii  MHOXECTBEHHBIM 3 (PeKToM
(puxcanust armocdeproro aszora, Omocunres MYK, mnonasnenue
JKU3HEEATETLHOCTH KOPHEBBIX MaTOTECHOB). Co3man
POCTOCTHMYITUPYIOTITHIA Ouornpernapar thuroctumodoc,
OCYILECTBIISIFOLIUH MHUKPOOHOJIOTHUECKYIO TpaHchOpMaLUIO
TPYHOPACTBOPUMBIX (hocdaToB MOUYBBI U YIOOPEHHN B JIOCTYITHYIO
dhopmy. OTH IpenapaThl CIIOCOOHBI KOJIOHU3UPOBATH KOPHH 0000BEIX
u He O00OBBIX KyJbTYp, 0OOpa3ys TecHylo accouuanuio. MHx
MIPOMBINIUIEHHBIA BBITYCK ¢ 2004 TOma OoCymIecTBIsSETCS MO 3asBKaM
norpeourened Ha BPYII «[mnmponusneii 3aBom» (. BoOpyiick).
Wzyuenne 3THX mpenaparoB MOKa3ajio UX BBICOKYIO 3()(eKTHBHOCTD
Ha MHOTHX KyJbTypax.

WHoKynsAIMs CEMSH SIPOBOM MILIEHUIIE CMECHI0 pU300aKTepruHa
¢ ¢uroctumoocoM Tpu PpazOpPOCHOM BHECEHHH MHUHEPaTbHBIX
ynoOpeHuii obecneumna yBenuyenue cOopa 3epHa Ha 7,4%, mpu
JIEHTOYHOM BHeceHnn ynoopenuii — Ha 10,0%. CooTBeTcTBeHHO Ha 7
u 23% yBemM4MBaJIOCh cojepikaHue Oenka B 3epHe, Ha 5 u 18% —
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coJiepkaHue KIEHKOBUHBI. PeHTa0enbHOCTh MPOW3BOJICTBA 3EpHA
SIJPOBOW MIIEHHIIBI Bo3pocia Ha 32%. VHOKymsAus ceMsiH 03MMOit
MIICHUIIBI CMECBIO pU300aKkTepruHa ¢ ¢purocTuModocom obecrednia
MPUPOCT yposkaitHocTu 3epHa Ha 9,1%, conepkanue Oeyka B 3epHE —
Ha 0,7%, xieiikoBuael — Ha 1%. PeHTaOenbHOCTH MPOM3BOACTBA
3epHa O3MMOM MIIEHHIbl yBeauuwiach Ha 35%. OT HMHOKYIALMH
CeMsIH OBca pHU300aKTEpPUHOM YpOKallHOCTh 3epHa Bo3pocia Ha 31%,
comepkanme Oemka — Ha 1,3%. Ilpm  wucnomp3oBaHHH
¢uTocTumodoca ypoxkaitHOCTh 3epHA OBca moBbIcHIack Ha 11,3%.
VY ropoxa ¢utocTHMO(OC MOBHIIAT YPOKAHMHOCTE 3epHa Ha 12,1%,
yTo DOKBUBaJIeHTHO BHeceHuro 40kr/ra P,0s. HMcnoas3oBanue
mperapaTa CUMOMOTHYECKAX KIyOCHBKOBBIX OaKTEepHi CampOHHUTA
MOBBILIANIO yposKail 3epHa y3KoJuucTHoro jtonuHa ['enena Ha 17,6%,
npu COBMECTHOM HWHOKYJIAINN CEMSH CallpOHUTOM u
puzobakTepunom  — Ha 28,6%, a y  copra Illepmamser —
coorBercTBeHHO Ha 124 wm 15,1%. OT mpuMeHeHus CcampoHHUTa
YPO’KaHOCTB 3€JICHOM Macchl KJieBepa JIyroBoro Bo3pocia Ha 7,8%,
OT KOMIUJIGKCHOTO WCIIOJIb30BaHUSI CAllPOHWTA M KBapTa3WHa — Ha
12,0%. [Ipu OIPBICKUBAHUU [IOCaZ04YHOT0 Marepuana
pU300aKTepUHOM TprubaBKa ypoxkas KIIyOHeH KapTodels cocTaBuia
mo copry Anocta — 6,5, mo copry Pocmmka — 15,8 %. Brixon
TOBapHBIX KIyOHEH Bo3poc cooTBeTcTBeHHO Ha 12,2 1 3,7% [1].

Hcnonp30BaHuE acCOUMATUBHON a30T(QHKCALUM HMEET He
TOJILKO OOJIBIIIOE IKOHOMUYECKOE, HO dKOoJIorndeckoe 3HaueHne. OHa
OCYILIECTBIISIETCSI B OCHOBHOM 3a CYET COJIHEYHOW paaualuud u
MO3BOJISIET SKOHOMHTH 3HEPreTHUECKOE ChIphe. JTO €IUHCTBEHHBIH
9KOJIOTHYECKH YHCTBHIA MyTh CHAOXEHHs PACTEHUH CBSI3aHHBIM
a30TOM, TIPM KOTOPOM HEBO3MOXKHO 3arps3HEHHE MOYB, BOJIOEMOB U
atMocdepsl [2].

bubnmorpadudecknii Cicok

1. Jlana B.B, bocax B.H. BinsiHue cpokoB 1 /103 BHECEHHSI a30THBIX
yInoOpeHui Ha ypoxail ¥ KayecTBO 3€PHOBBIX KYyJIbTYp Ha
BBICOKOOKYJIETYPEHHOH JEPHOBO-TMIOA30JIUCTON CYTIIMHUCTONW MOYBE
/! Arpoxumust. — 2001. — Ne 12. — C. 29-34.

2. Cemenenko H.H., HeBmepxunkuii H.B. Azor B 3emuenenuu
benapycu. — Mu.: Xara, 1997. — 193 c.
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ABUYMHHUKOB A.B.

MeKAyHapOAHBIN rocyAapCTBEeHHbIN 3KOJI0rH4YeCcKuil
UHCTUTYT uUM. A.Jl.CaxapoBa npu BI'Y

BOITPOCBI 3KOJIOTUYECKOI'O ObPA3BOBAHHUA
YYAIIMNXCA 10-11 KJIACCOB B KYPCE
«bUOJIOTHUA» B KOHTEKCTE HCYP
PECITYBJIMKH BEJIAPYCb

HCYP-2020 6aszupyemcs Ha 0CHOB0NOIA2AIOWEM MENCOYHAPOOHOM
Odoxkymenme,  paspabomanwom  Kougepenyueu  OOH  no
okpyacarowell cpede u passumuto, kaxk «llosecmxa ousa na XXI gexy.
Oonoti  u3 cocmasiAlowux MoOenu  YCMoUuUBo20  pPazeumus
Pecnybnuku Benapycoy cayscum sKonocuueckoe obpaszosanue u
npoceeujerue, IK0I02U3aYUs 0OUEeCMEEHHO20 COSHAHUSL.

Beenenne. KiroueBeiM mnonstuemMm HCVYP-2020 gsistercs
MMIIEPAaTUB yCTOMYMBOTO pa3BUTHS. VIMrepaTuB yCTOWYMBOIoO
pa3BuTHs npennonaraet, cornacHo «llosectke mus Ha XXI| Bek» u
npyrum nokymentam OOH, 4To Bce cTpaHBI TOTOBBI B3TH Ha ceOst
«KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a YCHJIEHHE U YIpOYEeHHE
B3aMIMOCBSI3aHHBIX W  TOJJICP)KUBAIOIINX JIPYr JIpyra OCHOB
YCTOMYMBOTO Pa3BUTHS — 3KOHOMHUYECKOTO Pa3BUTHS, COIHAIEHOTO
pa3BUTHSL W OXpaHBl OKPYKAWOMmEH cpenpl — Ha MECTHOM,
PETHOHAIILHOM U TTI00AIBHOM YPOBHSIX» [1].

B Haumonanbnoit ctpatermn PecnyOnuku benapyce Hamu
BBIWJICHEHBI T€ MPHUHLMUIB YCTOMYMBOTO pa3BUTHS, KOTOpHIE
MOMOTYT MPOAHAIM3UPOBATH CUCTEMY SKOJIOTHUECKOT0 00pa30BaHUs
yuamuxcss 10-11 xmaccoB B Kypce oOmieli OMOJOTMH, a MMEHHO:
BOIIPOCHI 3KOJIOTHYECKON O€30MacHOCTH; KOHIIETIHS YCTOWYHBOIO
pa3BUTHS; CHCTEMa MOHUTOPHHTA.

OnpenenuMcss ¢ HEKOTOPBIMU HMOHATUAMH, KaK MX TPAKTYET
HCYP. Oxonoeuueckass  6ezonacnocmv — ONpeneisiercs  Kak
«COCTOSIHME 3aIlUIIEHHOCTH >KU3HH, 37I0POBbSI UENIOBEKAa M CPEIbI
OOUTaHUSI OT BO3MOXKHBIX BPEIHBIX BO3ACHCTBHI 3KOHOMHYECKON
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WM WHOW JAEATENBHOCTH, YPE3BBIUYAHHBIX CUTYAllM HMPUPOIHOTO H
TeXHOTEHHOTO  Xapakrtepa» [l]. Mownumopune ycmoiiuugoeo
paseumusi  TPEACTABISICT CcOOOW  cucTeMy  HaOMIOJACHWMN  3a
napameTpamMl YCTOHYMBOTO COLUAIBHO-3KOHOMHUYECKOTO Pa3BUTHS
M COCTOSIHUEM OKPY)KaroIIed cpelnbl U MPOTHO3 WX M3MEHEHUS IT0J
BO3JICHCTBHEM TIPHUPOAHBIX M aHTpomoreHHBIX (akTopor [1]. T.o.,
1eJIb Hallel CTaThH: aHAIM3 CHCTEMBI KOJIOTHYECKOr0 00pa30BaHuUs
yuammuxcs 10-11 xmaccoB B kypce «buonorusi» B konTekcte HCYP
Pecrry6nmkm benapycs.

OcnoBHas yacTh. Mcxo/s1 U3 BBIIIECKA3aHHOTO, PACCMOTPHUM,
KaK JaHHbIC KIIIOYEBBIE TOHSTHSI OTPAXXEHBI M PACKPHITHI B Kypce
omonormm 10-11 xmaccoB. HauHeM c mMOHATHS «3Kon102UYecKas
bezonacnocmoy. B xypce Ouonorum 10 kimacca B Teme «BiusHue
YCIOBUU OKpYy)Kalollel cpeabl Ha BHYTPUYTpOOHOE pa3BHUTHE
pebeHka» JaHHBIN BOMPOC 3aTPOHYT. Bompoc ocBemaeTcst JOBOIBHO
moBepxHocTHO. Hcxoms w3 HCVYP, crnemoBaio Obl  0OpaTHTh
BHUMaHHE Y4YallUXcs Ha KauecTBO OKpYXKaloUled Ccpeasbl,
npesbiieHne B ropogax [1IK mo psiay 3arps3HsOIMX BEIIECTB

B rmaBe «HacnencTBeHHOCTh W M3MEHUYHWBOCTh OPTaHH3MOBY
BOIPOCAM DKOJIOTMYECKON 0e30MacHOCTH HE YJeNseTcs TOJDKHOE
BHUMaHue. [Ipn paccMoTpeHMHM TeM JaHHOH TIJIaBbl, CTOMJIO OBl
YAETUTh BHUMAaHWE CIEIYIOIUM BOIMPOCAM, BXOMSAIIUM B TIOHSTHE
«IKOJIOTHYeCcKast 0€30TIaCHOCThY» W BIUSIONINE Ha HACIEICTBEHHOCTh
W M3MEHYMBOCTh OPraHWU3MOB, 2 HMEHHO: TJI00aJbHbIE M3MEHEHHUS
OKPY)KalOIIelH TMPUPOTHON CpeIbl, CBS3aHHBIE C MOTEIUICHHEM
KIIMMaTa, pa3pylIeHHeM O30HOBOTO JKpaHa ¥ BIHUSHHE OTUX
W3MEHEHUI HAa HACJIEACTBEHHOCTb OpPraHU3MOB;  PErMOHAJIBHBIN
TpaHCTPAHUIHBIH nepeHoc Ha TEPPUTOPHIO Benapycu
3arps3HAIONIMX BEMIECTB BO3AYIIHBIMH W BOAHBIMH ITOTOKaMH,
KOTOPBIE OMNOCPEJIOBAHHO MOTYT BBICTYIATh B POJH MYTareHHbBIX
(akTOpOB M TEM CcaMbIM OKa3blBaTh BIMSHHE Ha H3MEHYHBOCTDH
OpPraHU3MOB, M €€ HAacJeICTBEHHOCTS; HE3aBEpLICHHOCTh B
MPOM3BOJCTBEHHOM KOMIUIEKCE TEXHOJOIMYECKHX IIMKJIOB IO
MOJIHOW TiepepaboTKe CBIPhS, YTO TPHUBOJUT K 0Opa30BAHUIO
OonpmMx 0OBEMOB OTXOJOB M, B MEPBYIO OYepeab, TOKCHYHBIX;
pa3MeleHne KHJIOH 3aCTpOWKM B CAaHWUTAPHO-3AIIUTHBIX 30HAX
NPENpUsITHH, a TakkKe BOJIU3W MCTOYHUKOB BPEIHBIX (DPU3UUECKUX

256



BO3JICHCTBHIA — IIlyMa, BUOpanui, HOHU3UPYIONIETO W3ITy4eHUS,
AJIEKTPOMArHUTHBIX TToJIeit u ap. [1].

B rnaBe «Cenexuus u OHOTEXHOIOTHS JAOBOJBHO TOJIPOOHO
OCBEIICHBl  BOMPOCHI  CENEKIUH, OHOTEXHOJOTWH, OCHOBHBIC
HaIpaBJICHUS OMOTEXHOJIOTHH. Ot BOITPOCHI XOPOIIIO
JEeTaTN3UPOBAHBL, moJIpoOHO paccMaTpUBArOTCS METOJIBI
reHeTnueckoil umkeHepun [2]. Ho Bmecte ¢ Tem, cromso Obl
o0patuTe BHUMaHHE aBTOPOB y4yeOHWKAa Ha Oojee NeTalbHOE U
MMOAPOOHOE OCBEIICHHE BOIPOCOB, CBS3aHHBIX C OJKOJIOTHYECKOW
0€30MMaCcHOCThIO0, B YaCTHOCTH O€30MacHOI0 HCIIOJIb30BaHUS T€HHO-
MHXCHEPHBIX OMOTEXHOJIOTHH. 3/IeCh CTOMIIO ObI YIIOMSHYTH O TOM,
yto B benapycu co3nan HanuoHallbHBIA KOOPAMHALMOHHBIM LEHTP
0100€30MacHOCTH, B (PYHKIIMK KOTOPOTO BXOJUT ITOJTHOMACIITAOHBIN
MOHUTOPHHT JaHHOTO HalpaBJeHUs, pa3paboTaHa KOHIICTIIHSI
rOCyIapCTBEHHOTO peryIMpoBaHus 0e30MmacHOCTH  TEHHO-
WHXeHepHou aearenpHocTH. B Mae 2002 roma Pecrybnuka bemapychb
MPUCOCTUHUIIACH K Kapraxenckomy POTOKOIY o
6unobe3omnacHocT K KoHBeHIIMYM 0 OHONIOTrHYECKOM pazHooOpasun. B
ATOM TJIaBE TaK YK€ CTOMIIO ObI 0OpAaTUTh BHHUMAaHHE M HA OCHOBHYIO
uenb (cormacio HCYP) PecnyOnuku bBemapycs B o0OnacTu
9KOJIOTMYECKH O€301acHOr0 HKCIOJb30BaHMsI OMOTEXHOJOTHH ¢
MO3UINI yCTONYMBOTO Pa3BHUTHS, KOTOPasi COCTOUT B TOM, YTOOBI, C
OTHOW  CTOPOHBI, CO3/1aBaTh  yCIOBWS, IIO3BOJIAIOIIME B
MaKCHUMAaJILHOM CTEIIEHW HCIIOJIL30BaTh JOCTHXXCHUS COBpeMeHHOﬁ
OMOTEXHOIIOTUH,  CIMOCOOCTBOBaTh  PAa3BUTHIO  T'€HETUYECKOU
WHXCHEPUH, KaK OJHOTO M3 NMPUOPUTETHBIX HAYYHBIX HAIPaBICHUMA
a, C JIpyroi CTOpPOHBI, TapaHTHPOBAThL OE30MACHOCTh IIPH
OCYIIECTBJICHNN I‘eHHO-HH)KeHepHOﬁ ACATCIBHOCTH, BHCIAPCHUU
HOBBIX OMOTEXHOJIOT |, TOTPEOICHUN UX TPOAYKTOB [1].

ITonwiTKa PaCKpbITh KOHICHIIIHUIO YCTOﬁqHBOFO pPa3BUTUA
caenaHa B teMe «buocdepa — sxkuBas o0oyiouka ImiaHeTh» - 11
KJjacc. 37iech paccMaTpUBAIOTCS BONPOCHI KPYyrOBOPOTa BEILECTB B
Oouocdepe, OCHOBHBIC OTambl pa3BUTUA OHOChEphl W BIHSHUC
XO3SIICTBEHHOM JISATEIbHOCTH 4YesioBeka Ha Ouocdepy. Bompoc
KOHIIENIINHA YCTOWYMBOTO PA3BHUTHUS 3aTParuBaeTCs B TeMe «YTpo3a
AKOJIOTHYECKUX KaTacTpo(p M WX MPEeIymnpekIeHUE», TAC TacTcs
KpaTKoe TOHATHE TAHHOTO TEPMHHA, HO He CPOPMYIHPOBAHBI LIETIH,
3a/1aq, MPUHITUIIEI ¥ KOMITOHEHTHI ycToiumBoro passutus [3]. B
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HammoHanpHON cTpaTeruy 4eTKO BBIAENIEHO, YTO AKOJIOTHYECKHM
KOMIIOHEHT YCTOMYMBOIO  pa3BUTHUS npeAcTaBisier  coboit
(yHIaMEHTaNbHYI0 COCTABIAIOLIYI0 YCTOHYMBOTO pa3BUTHS B
TpHaJe «4eI0BEK-OKpY Karolas cpefa-3KoHoMuKa» [1].

[lompITKa pacKpeITh SKOJOTMUYECKHM HMMIICpaTHB CleJIaHa B
Teme «PannoHanbHOE MPHUPOAOIOIB30BAaHUE». ABTOPHI Y4€OHOTO
nmocoOusi, NeHCcTByS B COOTBETCTBUM C OJHUM W3 TpeOOBaHUIA
skonornyeckoro nmreparnea HCYP, a mMeHHO: «...aKIeHT ciemyer
NIEpEHeCTH  HA  OCYIIECTBICHHME MEp [0  3KOJIOTHM3alUH
XO34MCTBEHHOW JESATEIBbHOCTH, B NEPBYIO OUEpEb HAa YCTpPaHEHUE
MPUYUH OTPULIATENIBHBIX TEXHOT€HHBIX BO3JEHUCTBUI, a HE WuX
mocneAactBud  [1]»,  paccMaTpuWBalOT  BONPOCH  CO3JAHHA
MAJIOOTXOIHBIX W O€30TXOAHBIX TEXHOJOTHH, IyTH 3KOJIOTH3ALUH
CEJIBCKOTO X0351CTBA M TPAHCIIOPTA, COXPaHECHUs TeHOpoH A [3].

CucreMa MOHUTOPHMHIA YCTOMYMBOIO pa3BUTHS, KOTOpas B
HannonansHOM cTpaTeruu oOmpeAesieHa € YYETOM HHIMKATOpPOB
YCTOWYHMBOTO pa3BUTHs, pekomeHayeMbix «[loBectkoit aus Ha XXI
Bek», npuHATON KoHgepeHmuedn OOH mo okpyxaromieil cpene u
pasButuio (Puo-ne-XKaneiipo, 1992 r.), KOMIDIEKCHBIX TIOKa3aTelnei
YCTOMYMBOTO pPa3BUTH, pa3paboTaHHbIXx EBpocTaToMm, oTpakeHa B
yueOHOM mocobmu 11-ro kmacca, B mnoareme «CoxpaHeHHE
reHooH/1a» [3]. Kpatko MEPEUUCIECHbl  MEPONPUATHUSA,
XapakTepU3yIOLIMe CUCTEMY MOHHMTOPHHTA YCTOHUYMBOIO Pa3BHTHSL.
Ho Bmecte ¢ Tem ciemyeT OTMETHTh, YTO B JIaHHOW TeMe BOIPOC
MOHUTOPHHIA YCTOWYMBOIO Pa3BUTHSl HE TIOJYYHI CBOETO
MPOJOJDKEHUS, B YAaCTHOCTH HHMYEr0 HE CKa3aHO O IEJIeBBIX
MMOKAa3aTeNSIX-HHANKATOPaX yCTOMYMBOTO Pa3BUTHUSI B COLMAIBHOM,
OKOHOMHYECKOH M JKOJOTMYECKOW cdepax, MpeaycMOTPEHHBIX
HCYP-2020. Bo3MmoxHO, 31IeCh CTOWIO OBl yINOMSHYTH 00
WHTETPAIbHOM TIOKa3aTesie YCTOWYMBOTO Pa3BHUTHS, 0a3upyIOIIeMCs
Ha MHJIEKCEe Pa3BUTHA YenoBeueckoro nmoternuaia (MPYII).

Onenka otpaxkeHust ocHoBHbIX napagurmM HCYP-2020 B kypce
«BI/IOHOFI/ISI» AacTCd UCXOoAsA M3 CTCICHU PACKPBLITHUA IIOHSTHH: HU3KAA,
cpeonss, evicokas. Huszxas — TOHATHS TONBKO YHNOMSIHYTHL. Cpeduss —
TIOHSATUS YIIOMSHYTBI, TIEPEYUCIICHBI, HO HE PACKPBITA UX CyTh. Bbicoxas —
TIOHATHA TICPEYUCIICHBI, JAaHO HX OIPEACICHUEC, KpaTKasd XapaKTCPUCTHUKA,
TIPUBEICHBI IPUMEPHI.

3akmoyenne.  PaccMoTpeB  BOIpOC — IKOJIOTHYECKOTO
oOpaszoBanus ydanuxcs 10-11 kraccoB B kontekcre HCYP, cnenyer
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OTMETHUTh, YTO CTENEHb PACKPBITHS TaKUX MapagurM, Kak
9KOJIOTHYECKass 0€30I1aCHOCTh, YCTOWYMBOE pAa3BUTHE, CHCTEMa
MOHUTOPHHIa HAXOAUTCS B IMaria3oHe HHU3Kas WK cpenHsis. TombKo
B HEKOTOPBIX CiIydasix OHa MpHOImxKaercss K BbICOKOH. C uem 3To
cBs13aHO? BUIUTCS HECKOIBKO MPUYHUH TAaKOTO TOJI0OKEHHUS BEIIeH. A
NMEHHO: aBTOpPbl Y4YEOHBIX IOCOOMH MpPEIHAMEPEHHO WM He
MIpeIHaMEPEHHO, HO  MPOUTHOPUPOBAIM  OCHOBOMOJAraroLIHii
JOKYMEHT - Haunonanbhyo CTpaTEeruto COLIMAJIBHO-
9KOHOMMYECKOI'O Pa3BUTUS CTPaHbl; KOHLENIMA YCTOHYHUBOTO
pa3BUTHS, MOTYYUBIIAs MPU3HAHKME BO BCEM MHpE, TaK U HE cTajia
HEOTHEMJIEMOM YacCThIO HKOJOTMYECKOro o0pa3oBaHHs B HalleH
CTpaHe; OTCYTCTBYET IIOHMMAaHHE TIJ00aIM3alud  MHPOBBIX
MpoIecCOB W BOBIEUeHHOCTH PecnyOnukum bemapycb B 9TH
MPOIIECCHI; 3TO HEMOHUMAaHHUE BIICUET 38 COOOW U OTCYTCTBHE TAKOTO
MOHATHS, KaK 3KOJIOTHYECKasi 0e30MacHOCTb, KOTOpas SBISETCS
00513aTeIbHBIM KOMIIOHEHTOM YCTOHYHBOT'O Pa3BUTHSI.

BrIiBOaBI.

1. llenmocTHOE MOHATHE KOHIIETIIMK YCTOHYUBOTO Pa3BUTHS HE
pPackpeITo B y4eOHBIX Tocobusax mo Owmonormu 10-11 kiaccer, 4to
BBI3bIBAE€T 3HAYUTEIbHBIE TPYJHOCTH B OCBEIICHHWH SKOJIOTMUYECKUX
BOIIPOCOB IpH paboTe co cTyaeHTaMu 1 u gaxe 2 Kypca.

2. Bunerbcs BO3MOXHBIM IIEPECMOTPETh HOAady MaTepHuaia
o 6uonoruu B 10-11 knaccax, a uMeHHO: B 10 Kacce — OCBelleHUE
BOMPOCOB 001Iei Ouonorny, a B 11 kacce - ocBeleHne BOMPOCOB
9KOJIOTHM C TOYKU 3PEHHUsS KOHLENIHMHM YCTOHYMBOTO Pa3BHUTHS, B
koHTekcte HCYP-2020.

Bubnmorpaduueckuii cnmcox
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2. buonorus: yue6. mocodue s 10-ro k. obiieodpas. yupexm. ¢
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PEINEHUE BOITPOCOB 3KOJIOT'MYECKOI'O
OBPA30BAHHUA UHXKEHEPOB-3KO0JIOTOB B
PAMKAX HCYP BEJIAPYCH

Dopmuposanue  IKOA0SUYECKUX — KOMNEMEHYUll  CHeyuaiucmos
9K0N0208 IPhexmusHo 6 pesyrvmame NPUMEHEHUS COBPEMEHHbIX
nedazo2uyecKux MmexHoaI02ull 8 npoyecce 00yuenus.

Pewienre BonpocoB, W3I0KEHHBIX B KOHLEMUIUU YCTOMYUBOTO
pa3BUTHUS, HEPa3phIBHO CBA3aHO C BOMPOCAMHU 3KOJIOTHMUYECKOTO
o0pa3oBaHMss WM  BOCHHTaHHS  JIMYHOCTH.  JKOJIOTHYECKOE
o0pa3oBaHWe W BOCHHTAaHWE KaK D3JIEMEHT O0OImero o0pa3oBaHUS
TpeicTaBiIsieT co00¥ HeTIpepBIBHEIHN Mporiecc 00ydeHus, BOCITUTAHHS
W pa3BUTUSL JUYHOCTH, (POPMHUPOBAHUSI HKOJIOTHUECKOH KYJIBTYPHI,
BOCIIUTAHUSI  3PYJUPOBAHHOW, CBOOOJHOW M  OTBETCTBEHHOW
JUYHOCTH. OKOJIOTUYECKOe oOpa3oBaHHE BKIIOYaeT B ceOsl He
TOJIBKO COBOKYNHOCTb 3HaHUM W YyMEHUW, HO, MpPEKIE BCETO,
MO3UIMI0 M MOTHBAIlMI0O B OTHOUIEHHM OKPYXKAIOIIeW Ccpenpl,
BOCIIPUHUMAEMOIl B LEJIOCTHOCTH, @ 3TO SIBJISIETCS OCHOBOM IS
(GopMHpOBaHUS  DKOJIOTHYECKMX  KOMIIETEHIM  WH)KEHEpPOB-
skonoroB. CormacHo HammoHanbHOW cTpaTeruyl yCTOWYHBOTO
COLMANIbHO-3KOHOMHUYECKOro pa3BuTus Pecnybnuku benapycs no
2030 rona «(hopMUpOBaHUE KAYECTBEHHOMN CUCTEMBI 00pa30BaHuUs, B
MOJTHON Mepe OTBeuaroleil MOTpeOHOCTSAM TOCTHHAYCTPHAIBHOM
9KOHOMUKH M YCTOMYMBOMY Pa3BUTHIO CTPAHBD SBISETCS OCHOBOM
st BeinoniHeHus peweHudt HCYP [1]. Pa3Butue skoioruyeckoro
o0pa3zoBaHHUs CTaHOBUTCS aKTyaJbHOU 3a1auei BCEX
LIMBWIM30BAHHBIX CTPAH M SIBIIAETCS OJHUM W3 BRKHEHIINX yCIOBHH
peuieHus npobieM coXpaHeHUs! cTaOUIBHOCTH MPUPOJHON cpelbl U
oOecrieyeHus] yCTOMUMBOrO pas3BuTus oOmectBa. I[lepexon «
YCTOMYHUBOMY Pa3BUTHIO TpeOyeT peOpMHUPOBAHHS CYIIECTBYIOIIEH
CUCTEMBI 3KOJIOTHYECKOTO 00pa3zoBaHHsI. Cnenyet

260



YCOBEPILIEHCTBOBATh IMPENOJABAaHUE JUCLMILUINH, CBS3aHHBIX C
M3Y4YEeHHEM OKpYXKAloled Cpeapl, C TeM, YTOOBl B XOJe 00O
XO3SIICTBEHHOM JAESTEIBbHOCTH MPUHHUMATh TI'PAaMOTHBIE pELIEHHUS,
peanuzanys KOTOPBIX HE MpHUYUHsIA Obl ymepba mpupone. s
[IOHUMAHUS M YCBOCHHUS OCHOBHBIX IOJOKECHUN KOHIEIIUU
YCTOWYHMBOTO DPa3BUTHS HEOOXOJUM METOIWYECKH T'PaMOTHBIN
MexaHu3M oOyueHus. buojorus siBusercst Toi (GyHAaMEHTaIbHOM
HayKoOH, U3y4eHHE KOTOPOU MpeayCMaTpUBAETCS B CPEIHEU ILIKOJE.
BozHunkaer Bompoc, Kakve 3HaHHA W3 AUCHUIUITHH OWOJIOTHYECKOTO
IOUKJIa JOJIZKHBI 6I>ITI> CUCTCMATU3UPOBAHbl W PACIIHUPCHBI JIA
CTYACHTOB, IMOJy4Yaromux KBaJ'II/I(i)I/IKaHI/IIO CHUHXCHECP-3KOJIOr», A
MMOHWMAaHWS WMH TPOOJIeM YCTOWYMBOTO pPa3BUTHS OOIIECTBa.
He3aBrcuMO OT BRIOpAHHOW CHIEIUAILHOCTH, OYAYIIHHA CHEIUATUCT
JNOJDKEH  OBITh  OKOJIOTHYECKH  OOpa30BaHHBIM,  CIIOCOOHBIM
YCTAaHABIUBATh IPUYMHHO-CIEACTBEHHbIE CBS3M, IPOTHO3UPOBATH
BEPOATHBIE  pPE3yNbTAaThl  DKOJOTHYECKHX  MpobimeM. 3amada
oOpa3zoBarenbHON cucTteMbl BY30B — MOATrOTOBKA CIEUAIKMCTOB,
IJId  KOTOPBIX OCHOBHBLIC TIIOJIOKCHUA KOHUCIIIHUU yCTOI\/'I‘II/IBOFO
pPa3BUTUSL  OPraHWYHO  BKIIOYEHBI B NPOQPECCHOHAIBHYIO
JEeSTENBHOCTb.

IIporpamma «buosorusi» mjisi CTYIEHTOB NIEPBOrO Kypca
cnenuanbHOCTH «MHQOpPMAIIMOHHBIE CHCTEMBI B SKOJOTHH» JaeT
BO3MOXXHOCTh PACHIMPUTH TPEJCTABICHUS 00 OCHOBHBIX 3aKOHAX
OMOJIOTUH U MOKa3aTh UX B3aHMMOCBS3b C MPOOJIEMaMH YCTOHYUBOTO
pazButus. OCHOBHasi pojib B MpPOLIECCE MPENOAABAHUS OTBOJUTCS
AKOJIOTHYECKOMY O00pPa30BaHUIO, IKOJOTUYECKOMY BOCIHUTAHUIO W
(hOpMUPOBAHUIO  IKOJIOTHUECKOH  KyJbTypbl. CHcCTeMaTu3npys
OMOJIOTHYECKHE 3HaHWs, ONMpasiCb HAa WHHOBAIIMOHHBLIC IMOAXOABLI B
0o0y4eHUH, TPUMEHSS AaKTHBHbIE (OPMBI W METOIBI OOyuYEHHS,
MOXHO JOCTHUYb IIOHUMAaHUA OCHOBHBIX Hﬂeﬁ KOHIICIIIINH
YCTOMYHBOIO Pa3BUTHSI.

CoBpeMeHHBIE NEarorndeckre TEXHOJOIMH HaIpaBlIeHbl Ha
peleHre OCHOBHOM 3aJauu 0O0pa3oBaHUsl — NOJIy4YEeHHE IPaMOTHOTO
cnernanucTa. TexHoiorus o0pa3oBaTeIbHOTO MPOIECcCa B BBICIICH
LIKOJIE Ha COBPEMEHHOM JTalle Pa3BUTHS 00pa30BaHUs HampaBlieHa
Ha ONTUMH3ALHUIO Y4eOHOTO Ipolecca U NPUMEHEHUE TEXHOJIOTHH,
KOTOpBIE JENaloT Iporiecc 00ydeHus JINIHOCTHO OPUEHTHPOBAHHBIM,
Pa3BUBAIOIIUM, MOTHBHPOBAaHHBIM. OQPQEKTHBHOCTh MpoIecca
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OoOyUYeHUS OMpEeeNIeTCs TMPABWIBHO IMOA0OOPAaHHOW METOAMKON
oOydeHUs, a 3TO TpEeAroNaraeT OOHOBIEHHWE W COAEPXKaHUs, W
TexHoJoruu oOyuenus [2]. I'pamOoTHOe coueTaHWe B MpoIecce
00y4eHHs TIeJarOrHIecKuX TEXHOJIOTUH 1aeT BO3MOXKHOCTD CAETaTh
rpotiecc 00y4eHus F3PPEKTUBHBIM.

brmouno-MomynpHasT TEXHONOTHST OOydYEHHS IPEICTaBISIET
cobo#i Ty gopmy, KOTOpas AJisi CTyIEHTOB MEPBOIO Kypca SBISETCS
JIOCTYITHOM ¥ BKJIFOYAET M3BECTHBIE AIIEMEHTH OOyUeHUs — JIEKIIUH,
MPaKTHYECKWE 3aHATHS, KOHTPOJIHHO-3aYETHBIE MEpPONPHUATHS.
I[aHHa)I TEXHOJIOTUA MPEANnojgaract akKTHBHOC B3aHMOIlCI>iCTBPIe C
oO0y4yaeMbiM. OCHOBHOW dJIeMEHT OOydYeHHsI B BBICHICH IIKOJE —
yTeHne Jeknuid. [IpuMeHeHme mnpenonaBaTeneM 3IEKTPOHHBIX
pa3paboToOK JNEKIMOHHOTO MaTepualia 10 AWCIUILIMHE, a TaKKe
BO3MOKHOCTb IIPEABAPUTCIBHOTO O3HAKOMJICHUS C HUMH CTYJICHTOB
MpY HaJIWMYUU B JJEKTPOHHON CETH MHCTUTYTA, TO3BOJITIOT YUTATh
JNEKIUI0 B peXuMe auanora. lcrmonmp3oBaHHE MYITbTUMEIUHHBIX
Hpe3eHTaHHI7[ Ja€T BO3MOXKXHOCTL IPpU YTCHHUHU JICKIUUHU NPUMCHATH
MeToA Oeceslbl, MPU 3TOM AMAIOT CO CTYAEHTAMH HOCHT XapakTep
ITOCTAaHOBKM TPOOJIEMHBIX BOIPOCOB, aKIEHTHPYETCsS BHUMAaHHUE Ha
HEOOXOJMMOCTh ~ JKOJIOTHYECKOTO  MOJX0Ja K  PEIICHHIO
pa3zHooOpa3HbBIX BOMPOCOB.

Opranu3zamnus MPAKTHYECKOTO Kypca o0y4ueHus
(mpakTyecknx paboT) HYXTaeTcs BO BBEIECHUHU IHCKYCCHOHHBIX
dopM mpenojiaBaHMs, CIIOCOOCTBYIOIIMX BBIPAOOTKE HABBIKOB
COBMECTHOW JIEATENIEHOCTH, (OPMHUPOBAHUIO COOCTBEHHOH TOYKH
3peHHs] Ha OCHOBE MHOXXECTBAa aIBTEPHATHBHBIX BapHaHTOB.
BI)IJIBI/I)KCHI/IC CIIOPHBIX MOJ0KEHU W BOBJICUEHHE CTYACHTOB B
AKTHUBHOC 06Cy)K)IeHI/Ie, NPUHATUE COBMCECTHBIX peIlIeHI/Iﬁ — BCE€ 3TO
JJIEMEHTHI, KOTOPBIE CIIOCOOCTBYIOT 3aKpEIUICHHIO MaTepuana.
BaxHBIM KOMITOHEHTOM O6yquI/I$I SABIISICTCA CaMOCTOATCIIbHAA
paboTa, KOTOpasi MpearnojaraeT MHIAUBUAYAIbHYI0 aKTHBHOCTH NPH
3aKpeIJICHUN TIOJYYCHHBIX 3HAHWW, HABBIKOB, yYMEHUH B XOE
MOATOTOBKA K 3aHATUSAM. CTYAEHTBI TOTOBAT COOOIICHUS W
MPE3CHTAIIUN. HpHMeHeHI/Ie DJICMEHTOB HMHTaHHOHHOﬁ TEXHOJIOTINHU
00yUYeHUS C HCIIOJIb30BAHUEM POJICBBIX U JICIIOBBIX UTP, MOBBIIIACT
3¢ (heKTUBHOCTH 00pa30BaTEIHLHOIO IpoIlecca.

AXTUBHM3AIHUS Tpoliecca OOYYEHHsI OCYIIECTBISIETCS U TMPH
NpUMEHEHUU KeHc-TexHoJoruu. Keic-TeXHOomorus mpeacTaBiser
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coboif  Meronm oOy4YeHHs, OCHOBAaHHBII Ha PacCMOTPEHHHU
KOHKPETHbIX cuTyanuil. [IpeumyiiecTBO MJaHHOH TEXHOIOIHMHU
3aKIII0YaeTCsl B Pa3BUTHH y OyAyILEro crenuaincTa cnocoOHOCTH K
pa3pelIeHUIo npoOJeMHBIX ~ CUTyalMd W NPUMEHEHHIO
TEOPETUYECKUX 3HAHWW MNPH pPELIeHWH MPaKTHYECKHX 3ajad.
TumoBass CcTpyKTypa Kelica BKIIOYAET CIEAYIOLIUE 3JIEMEHTHI:
CUTyalWIO, TPEAJIOKEHHYIO  MpenojaBaTeieM, KOMMEHTapHi
CUTYyalluH, MPEICTaBICHHBIH aBTOPOM; BONPOCHl WIM 3aJaHUs VIS
paboTel ¢  KeicoM; TPWUIOKEHHA.  YUeOHO-METOAMIECKOe
COITPOBOXIACHUE TOTOBHUTCS mpernogaBaTejicM u BKJIFOYACT
MOJITOTOBKY MaTepualioB (TMI€YaTHBIE M HJICKTPOHHBIC HW3JaHMs),
KOOPAWHUPOBAHUE JESATEIIbHOCTH CTYZAEHTOB, KOHTPOJIb.
[MocnenoBatensHOCTh pabOTHI CTYACHTAa TpenarnojaracT H3ydeHHE
MaTepHajioB Keiica, OOCyXIeHHEe B TpyIIle, aHalu3 MaTepuana,
opopmileHHe W 3alUTy B BHUAE Tpe3eHTanuii. Meronm Keiic-
TEXHOJIOTHH MPUACPKUBACTCS O0IIKX 1eIeld 00yyeHus, B TOM YHUCIIe
YCBOGHHUE COJiep)KaHUS M OTpabOTKa HABBIKOB Ha TpeOyeMoM
YPOBHE, JINYHOCTHOE Pa3BUTHE CTYJCHTA, pa3BUTHE aHAMTUYECKUX
HaBBIKOB M YMEHUS paboTaTh B KOMaH[Ie, CIOCOOHOCTD BBICIYIIATh U
MOHATHh aJbTEPHATUBHYIO TOYKY 3pEHHSA, YMEHHE BBIpabaThIBaTh
00o011aroIIIee pelieHue, IIaHUPOBATh CBOU JICHCTBYS M IPEIBUICTh
UX MOCIIEICTBUS.

Texnomnorus HPOEKTHON JeSITEbHOCTH YCIIEIIHO
NpUMEHsieTcsl B paMKax  TIPOBEJCHUS  CaMOCTOSTEIbHOM
yrnpaBisieMod paboTbl CTYAEHTOB C LEJIbIO TIOBBILICHUS HX
MO03HaBATENbHON AKTUBHOCTH. Brmonnenne MIPOEKTOB
oOecniednBaeTcsi y4eOHO-METONWYECKHIM KOMIIJIEKCOM, KOTOPBIN
COJIEPKUT (POPMYITHPOBKY TEMBI MPOEKTA, TEOPETUIECKHUI MaTepHal,
3aJaHre Ha BBIIIOJHEHHUE MPOEKTa, METOJUUECKIE PEKOMEHIAINH T10
ero opopmieHUI0 W 3ammure. Pabora Mo MpoeKTaM OOeCIeUrBacT
CTHMYJIPOBaHUE  II03HABATEIILHOIO  HWHTEpeca, AKTUBH3AIUIO
MO3HABAaTENIbHOW  JIEATENIbHOCTH  CTYAEHTOB.  Vcmosb3oBaHHE
MIPOEKTHOMN TEXHOJIOTHU npearnoiaraeT CHUCTEMAaTH3aLUI0
NUMCIOIIUXCA 3HAHUM TI0 TEMAaTHKe IMPOCKTa W OCMBICIICHUE
MaTepuaja Kak TIpueM MoOwnm3auuu 3HaHud. [IpemonmaBaTensb
paspabaTeiBaeT  y4eOHO-METOAMYECKHE  MaTepualibl, KOTOpHIE
[IPEICTABIIIOT COO0I peKOMEH AU 110 BHIIIOJIHEHUIO 3aJaHMUS.
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VYuebHO-MeTOAUUECKOE  oDOecreueHue IS BBIMOJHEHHS
MPOEKTa  BKIIOYAeT  IIEPEYCHHh  TpeIaraéMbIX  IPOCKTOB,
PEKOMEHJAIMM 1O €ro BBINOJIHEHHUIO, CIHUCOK JUTEPaTyphl,
METOANYECKHEe PEKOMEHIAITMN 110 0()OPMIICHUIO M 3aIlUTE MTPOCKTA.
PaGora B XOme BBINOMHEHHS TIPOEKTa TIO3BOJSET CTYJEHTaM
MPUMEHUTH YMEHHUSI CAMOCTOSITEILHO KOHCTPYHUPOBATH CBOM 3HAHMS,
OPHUEHTHPOBATHCS B MH(OPMAIIMOHHOM TIPOCTPAHCTBE.

[IpuMeHeHue COBpPEMEHHBIX TIEAArOTUYECKUX TEXHOJIOTHI
CHOCOOCTBYIOT TOBBIIIEHUIO KadecTBa 0Opa30BaHHS W HAIpPaBICHO
Ha QopmupoBaHne y OyAyMHX CHEIHATNUCTOB SKOJIOTHYECKUX
KoMIeTeHIMil. @OpMHUPOBAHUE  OSKOJOTMYECKUX  KOMIETEHUUN
CTYICHTOB B MPOIIECCE U3yUEHUS 0A30BBIX TUCITUILUINH €CTECTBEHHO-
HAay4YHOT'O HAMpaBJIEHUS HEPA3phIBHO CBSA3aHO C Pa3BUTHEM
JIUIHOCTHBIX 1Ieel 00ydeHus: pa3BUTHS Y CTYACHTOB OTpeOHOCTEH
B CaMOIIO3HAHUH, CAMOOOPa30BaHUH, CAMOPA3BUTHH.
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Kimrouka C.H.

YepkaccKkui rocyapCTBEHHBIN TEXHOJI0rHYeCKUi
YHUBEPCUTET

UCCJIEAOBAHME YPOBHA OBJIAJJEHHUA
CTYAEHTAMH OCHOBAMMH 3KOJIOTN3ALIUN
INPOU3BOACTBEHHOI'O ITPOLIECCA

O0Ho u3 mpebo6anull COBPEMEHHOCMU 8 YCI08UAX 2100ATbHO20
9KON02ULECKO20 KPUSUCA - IKON02U3AYUA MEXHOTIOSUL NPOU3B00CMEA
U npupooononvszosanus. B cmamve npedcmaenenvl pesyibmamol
uccnedosanus  CnocobHocmu  CmyoeHmog K paspabomke U
BHEOPEHUIO  IKOJIO2UYECKUX NPOEKMO8  UHICEHEPHOU  3auumul
OKpyHcaloweli cpeowl.

AKTyallbHBIM ~ BOIIPOCOM  CETOJHSl  SIBJSETCS  ImpoOieMa
COXpaHEHUsl OKPYXKAIOIIeW Cpeabl, YMEHBIICHHE aHTPOIOTEHHON
Harpy3Kd Ha JKOCHCTEMBI. BaXHOCTh TMOJB30BAHUS MHPUPOJTHBIMU
pecypcamMm  SBISIETCSI  HEM3MEHHOW  HECKOJNBKO  TOCTIeTHUX
necsataneTnid. [JJlaHHyI0 mpoOiieMy TBITATHCH OOBSCHUTH €Ille TaKue
BBIIAONIMECS yueHble, kak B.Bepuanckuit, J.Jlepya, WU.Ilpuroxus,
H.Peitmepce, C.Crpymunus, ILIapaeH, koTopsle IOKa3zai, YTO
CYIIECTBYET, HE3aBUCHMAas OT BOJIM 4YeJIOBEKa, Hepa3pbIBHAs CBS3b
MEXIy YeJIOBEYECTBOM U OKpyxkaroried cpemoit [1]. IIpoGrema
TapMOHM3AIIMN OTHOIIEHHUS MOJIOABIX IIOKOJICHWA K TPUPOIE
JOCTaTOYHO IIMPOKO IPEACTaBICHA B HAYYHBIX HCCIEIOBAHUSAX.
®durocohcko-MHPOBO33PEHUYECKHE ACIEKThI B3aUMOJICUCTBUS
YeJIOBeKa W TPHUPOABI  MPEACTABICHBI B Tpyldax  TaKWX
uccnenosareneil, kak H.Anexcangposa, B.bopeiixo, B.bposawuii,
B.Bepnanckuii, M.['ony6en, B.Mnsuenko, M.KucensoB, C.Knenko,
B.Kpucauenko, B.Jloce, H.ManbkoBchka, H.Herpebko, Jl.Ileuko u
ap. Ilcuxosioro-negaroru4eckue OCHOBBI (OPMHUPOBAHMS 3HAHUM,
YMEHUH ¥ HAaBBIKOB B3aUMOJCUCTBUS C MPUPOAHOU Cpenoit
obocHoBaHo B pabortax C.I'mazaueBa, XK. Jemopa, C.Hepsbo,
I1.lroBHHBO, B.Moransena, J.PaBena, B.CepuxoBa, B.Ckpebia,
B.fIcBuna u ap. CeromHs mon 5KOJOrM3aldeld MOHUMAIOT MPOLECC
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MOCTENIEHHOTO0 W TOCJIEAOBAaTeIbHOTO  BHEAPEHHUS  CHCTEM
TEXHOJIOTHYECKHUX, YIPABICHYECKUX U APYIMX PELICHUil, KOTOpbIE
MO3BOJISIFOT MOBHIMATH APPEKTUBHOCTH MCTIONB30BAHUS TPUPOTHBIX
pecypcoB. OTO OJHO U3 TJIABHBIX TPeOOBaHWA B YCIOBHUAX
r00AJIBHOIO  3KOJIOTMYECKOro  Kpu3uca. B conuanbHO-
9KOHOMHMYECKOM AacCIIEeKTe JKOJIOTH3alMs JO0JDKHA OCHOBBIBATHCS Ha
nepexoa K MPHUPOAOOXPAHSIONMM METOAAaM XO3SHCTBOBaHMS, a B
TEXHUYECKOM — Ha ONTHUMH3ALMI0 TEXHOJOIMH IPOM3BOACTBA U
MIPHUPOIOIOIB30BaHus [2].

Henbto uccnenoBanus ObLIO BBISICHEHHWE YPOBHS OBIIAJICHUS
CTYy/ICHTaMHU TEOPETUICCKUMHU OCHOBaMU HKOJIOTH3AIUN
MPOM3BOJACTBEHHOIO  Ipolecca, a TakKe JUHarHOCTUKU  HX
MPaKTUYECKUX YMEHUH pELICHUS OKOJOTHMYECKHX TIpoOieM B
Oyaymieii mpoheCCUOHANBHON  JIEATEIIBHOCTH, CIOCOOHOCTh K
pa3paboTKe W BHEAPEHMIO SKOJIOTMYECKUX MPOEKTOB HHKCHEPHOM
3aILUTHI OKPYKAOUIEH Cpebl.

Hcnonb3yss MeToAWKY MOACTHPYIOUIMX CHUTyalui, MBI
MBITAINCH TPOBEPUTH CIIOCOOHOCTh CTYJASHTOB K pa3paboTke u
BHEIPEHUIO  JKOJIOTHYECKHX IPOEKTOB HMHXXCHEPHOW  3allMTHhI
okpyxarwmei cpeapl. C  3TOW 1LEIbl0 OBUIM  MPEAJIOKEHBI
CHENHALHO CO3/IaHHBIE KOJIOTUYECKUE CHTYAIUH, OIICHUB KOTOpHIC
CTYZAEHTBI IOJDKHBI OBIIIM NPUHSTH PEeLICHHE, POBECTH HHXEHEPHO-
9KOJIOTHUECKYIO  OKCIEpPTH3Y,  CHPOEKTUPOBATh  CIIEAYIOIIUE
JIEUCTBUSA U T.JI.

Tak, B mpouecce WHKEHEPHO-3KOJIOTHUYECKOW HSKCIEPTHU3bHI
xiebokomOmuHaTta "Komoc", OymymmmMm WHXeHepaM MpeIOKUIH
OCYIIECTBUTh BCECTOPOHHIOIO OLIEHKY BO3JCUCTBHSI MPEINPUSITHS Ha
OKpYKaroIllylo cpejly Ha pa3HbIX 3Talax ero co3laHws. B mporecce
00paboTKH COOpaHHBIX MaTepHalioB BbIICHWIOCH, uTo 17,7%
OIIPONICHHBIX MPOJAEMOHCTPUPOBAIIH JIOCTATOYHO BBICOKUI YPOBEHb
OBIIQJICHUSI ~ TEOPETUYECKUMH M  IMPAKTUYECKUMH  OCHOBaMU
9KOJIOTH3aLNN POHU3BOACTBEHHOTO npoiecca. Bynymue
CHELUAIUCTHl TIOHUMAIOT BIMSHUE MNPEINpUSATHS HA NPUPOAHBIC
peCypChI, OTPENENSIOT IPUPOHBIC YCIOBHSI TabHEHIIIETO Pa3BUTHUS
MPOMBIIIJICHHOCTH PETHOHA M YCIOBHSI )KU3HHU KUTEJEH JIOKaJIbHOTO
y4acTKa, MECTHOCTH, IOHHMAIOT HEOOXOAWMOCTh H O3TalHOCTb
IIPOBEICHUS HUH)XEHEPHO-3K0JIOTHYECKOM IKCIIEPTU3HI
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NPOMBIIUICHHOTO  O0BeKTa. Marepuanabl HUX  IKOJIOTHYECKHX
000CHOBaHMI OBIITH TOCTATOYHO yOEIUTETHHBIMHU.

Ha ocHoBe ananu3a, MoJlydeHHBIX B MpOILECCe MCCICAOBAHUS
IMITUPUYCCKUX MAaTepHaloB, HaMH yCTaHOBIeHO, uTo 38,4%
OTPOIICHHBIX OOHAPYXKWJIM JOCTATOYHBIH YPOBEHb OBJAJCHUS
TEOPETUICCKUMH OCHOBaMHU  DKOJIOTH3allMU  TPOHM3BOJICTBEHHOTO
npornecca. CTyIeHTbI 3TOTO YPOBHS CIIOCOOHBI K OLIEHKE MCXOIHBIX
JAHHBIX TOJIOXKCHHBIX B OCHOBY MpOEKTa, Ha JIOCTATOYHOM
MpodeCCHOHANEHOM YPOBHE JENAIOT PAacyeThl O MPEIrnoJaracMoM
BO3JICHCTBHM HAa TPUPOJTHYIO CpEdy NPOMBIIUIEHHOTO OOBEKTa.
OnHako, B Tpoliecce OCYIIECTBICHUS IKOJIOTHYECKOW IKCIIEPTUHI,
Oyaylue WHXCHEPHl  HCIBITHIBAIOT ~ HEKOTOPbIC  TPYIHOCTH,
CBSI3aHHBIE C KOMIUIEKCHOM €€ ouleHkoil. Heckonbko oropuaer TOT
(hakT, 4TO 3HAUMTENIbHAS YaCTh ONpoIIeHHBIX (43,9%) HaxoadTCs Ha
HU3KOM YpOBHE OBIIQJICHUS TEOPCTUYCCKUMH 3HAHUSMH. OTH
CTYJCHTHl  UCMBITHIBAIOT TPYOHOCTH B  OICHKE OCHOBHBIX
XapakTepUCTUK  OOOpYAOBaHHMS W  CBOWCTB  MaTepHAalIOB,
WCTIONB3YEMBIX B TIpeleNnax HCCIeayeMoro 00BbeKTa; UM TPYIHO
YCTaHOBUTh €r0 SKOHOMHUYECKYIO BHITOAy. CTYACHTHI 3TOTO YPOBHS
HE CMoCcOOHBI OCYHIECTBUTH OLEHKY MPOEKTa B IEJIOM; MaTepUaIbI
WX DKOHOMHYECKHX OOOCHOBaHHMH TI0 COXPaHEHHIO YHCTOTHI
MPUPOJHON W OKpYKAroIeH dYeloBeKa Cpe/ibl NPU CTPOUTENBCTBE
JAHHOTO TIPEANPUSTHS OTCYTCTBYIOT.

O6o00mIeHHasi KOJIMYeCTBEHHAsT W KadecTBEHHas 00paboTka
pe3yJbTaTOB  JUATHOCTHKH 1O  KPHUTEPUIO, YTO  OTpaxkaeT
KOTHUTHBHBIH ~ KOMIIOHEHT  9KOJIOTHYECKOW  KOMIIETCHTHOCTH
CTY/ICHTOB, TIO3BOJIMJIA CJIeNIaTh BBIBOJ O CTEIEHH OCO3HAHHS
OyIyIIUMH CIHEIMAINCTAMU CYIIHOCTH 3KOJIOTHYECKUX IMPOOIeM H
cnocoboB wmx pemeHus. B dactHOocTH, 17,7% OIpOIIECHHBIX
NpPOSIBWIIM  BBICOKHH YpOBEHb IO BCEM IHArHOCTHPOBAHHBIMHU
napaMeTpamH, JIOCTaTOYHBI  YpPOBEHB MIPHUCYII 38,4%
pEeCHOHJIeHTaM, BIpoYeM, OOJbIlle BCero CryneHToB (43,9%)
HaXOJIWTCS HAa HU3KOM ypoBHE (Tab. 1).
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Tabmuma 1.
O0001IeHHBIEC PE3YIBTATHI UCCIIEIOBAHNAS YKOIOTUIECKON
KOMIIETEHTHOCTH CTYACHTOB IO CTEIIEHH OCO3HAHUS Oy IyIIUMHU
CHENUAINCTAMU CYITHOCTH YKOJIOTHYECKHUX MPOOIIEM U CIIOCOO0B HX
perIeHus

YPOBHU 3KOJIOTMUECKON KOMIETEHTHOCTH

Kpurepuit
c(OpPMHIPOBAaHHOCTH ITaccuBHO- IIponyxTUBHBII TBopuecko-
9KOJIOIHYECKOH MOTpeOUTEINB- (mocTaTOUHBII) JIeSITeIbHOCT-
KOMIIETEHTHOCTH CKHH (HU3KHI) HBII
(BBICOKUIN)
Oco3HaH#e CYITHOCTH
9KOJIOTHYEC
ROMOTHHACCITH® 43,9% 38,4% 17,7%
npo6ieM u crmocoboB
UX penIeHus
Takum  oOpa3oM, 1O  pe3ynbTaTaM  HCCIEIOBaHUS
YCTaHOBJICHO, 4qTo qacTb CTYACHTOB HYXIAar0TCA B

COBEpIIICHCTBOBAHMM  JKOJOTHMYECKWX 3HAaHUH O  COCTOSIHUH
OKpY’KaroIIel cpellbl 1 MeXaHW3Max €€ COXPAaHEHWUs, HYKIArTCs B
COBEPILICHCTBOBAHUM  TEOPETHUECKUX  OCHOB  JKOJIOTH3AIMH
MIPOM3BOJICTBEHHOTO nporiecca. B HUX HEJIOCTATOYHO
c(hOpMHUPOBAHBI JTMYHOCTHO 3HAYUMbIE IICHHOCTHBIE OPHEHTAINH U
YCTAaHOBKH Ha TPUPOJIOOXPAHHYIO JIESTEIBHOCTh, MOTHBEI Oy IyIIEro
9KOJIOTHYECKH LEeNIeCO00Pa3HOro MpoecCHOHALHOTO MOBEICHHS, &
TeM Oojiee TPAKTUYECKHEe YMEHHs peIIeHHs] 3KOJIOTHYECKUX
mpobiieM B Oyaymed mpodeccuoHanbHON gestenbHOCTH. OHH
HY)KJAIOTCSI B COBEPIICHCTBOBAHWM 3HAaHWH K pa3paboTke W
BHE/IPEHUIO  HKOJIOTHYECKHX TIPOCKTOB HMHXCHEPHOW  3alllMThI
okpyxkatomeil cpeapl. Ocoboro BHUMaHUs TpeOyeT NMpakTHYeCKUH
OTIBIT TPUPOJIOOXPAHHON JIEATEITLHOCTH.

OIIHaKO SHAYUTCIIbHAA YaCTh CTYJCHTOB IIPOABIACT UHTECPEC K
9KOJIOTHUECKUM Tpo0sieMaM, OCOOEHHO PErHOHaJbHOTO YPOBHS,
CTPpEMUTCA HpI/IO6IIII/ITBC$I K TIOCHJILHOM JACATCIIBHOCTH 10 OXpaHE U
COXPaHECHUIO TPUPOJHBIX PpECypcoB. Y4eOHO-BOCIHMTATEIbHAS
pabora B yHHBEpCHUTETaxX MpHU3BaHa CIIOCOOCTBOBATH MEPEXOAY
OpUOOPETEHHBIX MPUPOJOOXPAHHBIX 3HAHMA B  JIMYHOCTHBIC
yOOXKICHUST W OPHEHTHpbl  Oyayiield  mpod)eCCHOHATIbHOR
JEeSITeTFHOCTH.
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U Tak, ucxoms u3 3TOro, mpodeccuoHaibHOE 00pa3oBaHUe
CTYICHTOB TEXHOJIOTHYECKHX BY30B [OJDKHO HAIpPAaBIATBCS Ha
(opMHpOBaHUE AOCTATOYHBIX MO YPOBHIO 000OIICHUs, MOJHOTHI U
JEHCTBEHHOCTU 3HAHWKA WM YMEHHUH NPUHATHS MPUPOA00E30MacHBIX
pElIeHNH B CUTYAIUsIX 3KOJIOTO-WHKEHEPHOTO XapakTepa. JKOJI0ro-
00pa3oBaTeNIbHBIN MPOIECC TOJDKEH UMETh YIIPABISIEMBIA XapaKTep,
MO3TOMY HEOOXOIUMO PEalr30BaTh OPUEHTAIMIO HA JOCTHIKEHHUE
3aIJTAaHIPOBAHHOTO — TIEAarOrMYecKoro  pesynpTara, obecrednB
MOBBIIIICHNE KadecTBa BCETO KOMIUIEKCA YCJIOBHH, KOTOPHIE
HEOOXOIUMBI il (DOPMUPOBAHUS DKOJIOTHUECKONH KOMIIETEHTHOCTH
Oyaymux  crmeuuanuctoB.  [locmenyromme — 3aadd  HamIux
WCCIIeIOBAaHUN OYIyT HampaBIeHB HA BHEAPEHHE COOTBETCTBYIOIINX
METOJIOB OpraHu3aIiy yueOHOoro mpolecca.

BubGnumorpaduyeckuii circox

1. Opuapyk O. B. Pa3Burhe KOMIIETEHTHOCTHOI'O IOAXO0Ja:
CTpaTerMuecKhe OpPUEHTUPHI MEXIyHapoAHOro coobmectBa / B.
Opuapyk // KOMIIETEHTHOCTHBIM TOJIXOJ B COBPEMEHHOM
00pa3oBaHMU: MHUPOBOH ONBIT M YKPAaWHCKUE IIEPCIEKTUBBI:
Ooubimoreka o 00pa3oBaTeNbHON MOMUTHKE / Toj o0l pen. A. B.
OgBuapyk. - M.: KN.C,, 2004. - 112 c.

2. llaBuHckas A. - IlyTu sKojorum3anuu MpPOU3BOACTBA - Pexum
nocryna http://oldconf.neasmo.org.ua/node/2903

3. Hazapyx H. Ilytm no commoskonorun mpocgeccopa ['eoprus
Bauunckoro // Wctopust ykpamHCKo#l reorpaduu. BeeykpawmHCKwid
HAYYHO-TEOPETUUECKUH YacombIC.- TepHOmonb: Y4YeOHUKH H
nocobusi, 2005. - Bemyck 1 (11). - C.22-25. Pexxum jpocrtymna
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Y]IK 504:614
Mop3sak I'.U., PosieBuu U.B., 3es1enyxo E.B.

Besiopycckuil HAllMOHAIbHBIN TeEXHUYECKUI YHUBEPCUTET,
r. MuHCK

MHOT'OMPO®WIbHOCTb U MHOTOYPOBHEBOCTh
(MHOTOCTYTIEHYATOCTB) OBPA30BATE/IbHBIX
[IPOT'PAMM B OBJIACTH PAIMALIMIOHHOM
BE30MACHOCTHU

Ilpeonazaemcs  KoHyenyus MHO20YPOBHEBO20 — 00PA306aHUS 8
obracmu PAOUAYUOHHOL bezonacrhocmu, Komopas
npedycmampusaem, ymo 00pazo8anue OOIHCHO OblMb HENPEPbIGHbIM
U onepedcawum no OMHOUEHUIO K HOMEHKIamype onachocmell.

ColMabHBIM 3aKa30M U MOTPEOHOCTSIMH OOIIECTBA SIBISACTCS
MHOTOTIPO(HUIEHOCTb, MHOTOYPOBHEBOCTb u
MHOTO(QYHKIIMOHAJILHOCTh ~ YUPEKICHUHA BBICIIETO0 00pa30oBaHMS
(B.1. baiinenxo, JL.U. I'ypee, I.1. U6parumos, M.M. JleBuna, T.1O.
Jlomakuna, B.M. Murans, WN.II. CmupHOB M Ap.). DOTH KadecTBa
KacalwTcsi, B IEpPBYIO OdYepelb, YUPESKICHHUN, TOTOBSIIUX
CIEIMAJIUCTOB B 00JIACTH SKOJIOTHH M PaJUAIMOHHON 0€30I1aCHOCTH.
BaxHpIM  gBNSieTCS  JIOCTMIKEHHE  COBPEMEHHOI'O  KadyecTBa
0o0pa3oBaHUsA, €r0 COOTBETCTBHS aKTyallbHBIM W TEPCHEKTUBHBIM
MOTPeOHOCTSM JINYHOCTH, OOIIECTBA M FOCyAapcTBa. B cBsizu ¢ 3TUM B
By3aX Pa3BUBAIOTCS] CUCTEMBI YIIPABJICHHS KaueCTBOM 00pa30BaHusI.

CoBpeMeHHBIE YUPEXKIEHHs BbICIIET0 0Opa3oBaHUs TOJDKHBI
peaNu30BbIBATh ~ MHHOBAIIMOHHBIE HWACHM W OPraHW30BHIBATh
MPOIIECCh, OTBEYAIONIME TOTPEOHOCTSAM COBPEMEHHOTO 3Tamna
pa3BuTHs 00IIECTBA M YAOBIECTBOPSIOMINE PACTYIINE OTPEOHOCTH U
WHTEpeChl  MOJOJekd. (OCHOBHBIE TPHUHIUIBI  OpraHU3aliH
00pa3oBaTeIbHOrO MpoIiecca CIeyIONINeE:

— MHOTONPO(QWILHOCTh, MHOTOYPOBHEBOCTD, HENPEPHIBHOCTH
o0pa3oBaHus;

— NUYHOCTHASI OPUEHTALMs O0pa30BaHUS C YUETOM BEIYIIUX
MPHOPUTETOB  CTAHOBICHHWS JIMYHOCTH:  COIHUOKYJIBTYPHOE U
COLIMOOPKOHOMHYECKOE DPAa3BUTHE, ICHXOJIOIMYEeCKas TOTOBHOCTH K
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PBIHKY TpyZAa U NpOQecCHOHAIEHOMY CaMOONpPENEIICHHUIO, Pa3BUTHE
MPUPOAHBIX 1apPOBaHUHN, COLMATEHO 3HAYUMbBIX HHTEPECOB;

—  BapuaTUBHOCTH  oOOpa3oBaHus, T.e. oOecredeHue
T QepeHIMPOBaHHBIX ~ 00pa30BaTENBHBIX ~ YCIYT C  y4ETOM
HMHTEPECOB JIMYHOCTH U OOBEKTUBHBIX OTPEOHOCTEH PhIHKA TPYAA;

— MAaHEBPEHHOCTh OOpPAa30BATENBHOTO YUPEKACHHUS, €ro
COLIMATbHO-3KOHOMHUYECKAs u MICUXOJIOTO-TIeJaroruyecKast
MOOMJIBHOCTB ITPY HOATOTOBKE CHEIMANUCTOB Pa3HBIX MIpodeccui;

— cBoboma BBIOOpAa C TPABOM JIMYHOCTH HA TIOJIYYECHHE
o0pazoBaHus, BBIOOD npodeccu, KBaTH(DUKATUH u
00pa3oBaTeIbHOr0 MaplIpyTa B COOTBETCTBHH C €€ CIIOCOOHOCTSIMU,
HHTEPECaMHU U BO3MOXKHOCTSIMH.

Benymumu HampaBlieHUSIMA B MHHOBaIlMOHHBIX Tpolieccax B
cucreMe BbpIcIIero o0Opa3oBaHHMs B OOJNAacTH  paaualdOHHON
0e30IacHOCTH, KaK COCTaBHOM 4YacTH HENpPEpHIBHOIO 0Opa3oBaHUs,
CTaHOBSTCS MHOTONpPO(HIBHOCTS, MHOT'OYPOBHEBOCTb,
CTaHAapTH3alusi  00pa3oBaHMs,  TEXHOJOTHUYHOCTH  METOJVK,
MOJITOTOBKA CTYJICHTOB K HEMPEPHIBHOMY 0Opa30BaHUIO B YCIOBHUSX
KOHKYPEHLIMH, BKIIFOYAIOIIAs 3JIEMEHTHI IPEeIIPUHIMATEIbCTBA.

Hcnonb3oBanue  siiepHBIX ~ TEXHOJNOTWH  Tpebyer  OT
CIELMAIIMCTOB KpailHE CIIOKHBIX W Pa3HOCTOPOHHMX 3HAaHUM B
pa3nuuHbIX 00nacTaX (yHOAMEHTAIbHBIX M TEXHHUYECKUX Hayk,
IOPUCIIPYACHIIMM, SKOHOMHKH M YIpaBieHus. B coBpeMeHHBIX
YCIIOBUSIX BY3bl JIOJDKHBI JaBaTh CTYACHTaM MHOTONpPOQHIbHOE
o0pazoBaHue, YTOOBI HOJTOTOBUTH M0-HACTOALIEMY
KBaJIM(HULNPOBAHHBIX CHELUAINCTOB, KOTOpBIE OynyT
BOCTpeOOBaHbI B HAIMOHANBHOW HSKOHOMHKE W JIpyrux cdepax
KU3HH. AHaNM3 PEHTHHTOB MHCTUTYTOB M YHHBEPCHTETOB IMOKAa3all,
YTO «HET IIAHCOB, HAmpuUMep, Y TeX BY30B, B KOTOPBIX HET
MEJIUIIUHCKOTO (DaKylIbTeTa, a Y MEJAUIMHCKUX BY30B HET IIAHCOB,
€Cli B HHX HE TNpPEAyCMOTPeHa WHXXEHEPHAas IOJIrOTOBKaY,
MOCKOJIBKY COBPEMEHHBIM MEANKaM HEOOXOJMMO YMETh paboTaTh CO
CJIO’KHBIM 000pYyIOBaHUEM.

HeoOxomumo nath yenmoBeky 0a30Byr0 crenuaibHOCTh. Ho
Opy 3TOM, MHOTO BHHMAaHHs CTYIOCHTHl JOJDKHBI  YACHSAThH
caMo00pa30BaHUIO, U B 3TOM CBSA3M BaXHO AAaTh UM BO3MOXKHOCTH
copMupOBaTh MHAMBUAYAIBHYIO TIpOrpaMMy oOydeHus. "UemnoBexk,
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KOTOpBI 00NlaaeT HEOObIYHBIM COYETaHHUEM 3HAHUM, HMeeT
MIEPCTIEKTHBHI KPEaTHBHOTO MTPOPHIBA HAa PRIHKE TpyAa'.

MuoronpoduiabHOCTs 00pa3oBaHMs — 3aJOr HHTETpPaluu
oOpasoBanuss B cdepy npousBojactsa. HeoOxomumo moOHUThCS
B3aMIMHON WHTETpanuyd 00pa30BaTeNbHBIX MPOTPAMM  Pa3ITUIHOMN
HampaBlIeHHOCTH.  B3amMHas  WHTErpamusi  OCYIIECTBISETCA
BBEJICHHEM B BAapUATUBHYIO YacTh KaXIOH W3 00pa3oBaTENIbHBIX
MporpaMM 0Opa30BaTENbHBIX MOIYJNEH W3 JAPYTHX MpOrpamM.
B3anmuast wHTErpamus  pasHONPOQMIBHBIX  00pa3oBaTEIBHBIX
nmporpaMm IMO3BOJACT TOTOBUTH KOMIICTCHTHBIX CIICHHUAIMCTOB CO
3HAHUSMHU B CMEXHBIX O0JIACTSAX, YTO 00ECIECUYMBACT COBPEMCHHBIC
TpeboBanmst padoromatens. Jms 3Toro HeoOXomuma CTPYKTypHas
BHYTPEHHSIS TIepecTpoiika B paMKaX YHHBEPCUTETCKOTO KOMILIEKCa,
¢dbopmupoBaHue CUCTEMBI HEIPEPBIBHON MHOT'OyPOBHEBOMH
MMOATOTOBKA ¥ TIOBBIIMIEHHE SKOHOMHUYECKOW CaMOCTOATEIHHOCTH
noApa3aAeacHu.

Ecmu mo Bompocam ¢GopMHpOBaHUS — OpraHU3allMOHHOMN
CTPYKTYpBl ~ OpHUEHTHUPOBATBbCS  HA  KPYIHBIE  3apyOekHbIC
TEXHUYECKUE YHUBEPCHUTETHI, TMPHUKIATHBIE HWCCICJOBAHUA H
npoeccuoHajbHasE MOATOTOBKA B KOTOPHIX B OCHOBHOH YacTH
KOMMEPIHAIH3UPOBAHbl, TO XapaKTEpHOW OCOOEHHOCTBIO HX
YCTpOMCTBa MOXHO Ha3BaThb 3KOHOMHYECKYH) CaMOCTOATEIHHOCTh
BXOJISIINX B YHUBEPCUTET MOAPA3/ICICHUH.

OKOHOMHYECKAs CaMOCTOATEIBLHOCTh oJipa3ieeHui
o3HauaeT (opMHUpOBaHUE COOCTBEHHOTO (PMHAHCOBOTO pe3yibTara B
KOKIOM W3 TMOApa3JelieHui, OObeIWHEHHBIX IO TpPHU3HAKAM
MpodeCCHOHANEHOTO M HAYYHOTO NPO(Uis, HO B 3KOHOMHUYECKOM
OTHOLICHWH BBICTYNAOMNIUX KaK HE3aBUCUMBIC JIMIIA.

Takum o00pa3oM, MHOrONPOQHUIBLHOCTH HMMEET CBOM U
TMMOJIOXKUTECIIBHBIC, U OTPULATCIIbHBIC CTOPOHBI. C OHHOﬁ CTOPOHBI,
npodeccuoHaNbHbIe yueOHbIE 3aBEICHUS 3a CUET IUPOKOTO CIEKTpa
CHELNAIBHOCTEH JAI0T CTYyJEHTaM BO3MOXHOCTH IIMPOKOTO BBIOOpPa
W TOJOXKHUTEIBHO BIMSIOT Ha JalbHEHIee TPyAOYCTPOHUCTBO
BBIITYCKHUKOB, OGeCHe‘II/IBaIOT CBOM PETUOHBI KaJApaMH HYXHBIX
cneunansHocTe. C JApYroil CTOPOHBI, €CIM paHblie Yy4eOHO-
MaTepuaibHas Oa3a co3JaBajlach MHOTHME TOHIBI, a YydeOHBIe
3aBeJICHUs] TPO(QMITMPOBATUCH Yallle BCEro Ha 3—5 CIeNUanbHOCTSIX,
TO Temepb, HAa TEX JKe€ Yy4YeOHBIX IUIOMAASX  MHOTHE
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npodeccuoHanbHbie 00pa30BaTeIbHBIC YUPEKICHUS OCYILIECTBISIOT
moAroToBKy mo 15-20, a mogyac v mo 25 crenuaibHOCTSM, HE IMes
JUIT MHOTHX W3 HHX HYXHOW ydueOHO-MaTepHaabHON 0a3bl W,
COOTBETCTBEHHO, B YIIEPO KaueCTBY IMOATOTOBKH CIIELUATICTOB.

OO6pa3zoBaTelbHas TporpaMma B 00JIACTH PamdaliOHHOM
0€30IaCHOCTH — COBOKYITHOCTh JIOKYMEHTAIIWH, PEriIaMEHTHPYIONICH
o0pa3oBaTebHbI MpolecC, W YCIOBHH, HEOOXOOUMBIX JUIS
MONYYCHUS] B COOTBETCTBHH C OXHIACMBIMH  pe3ylIbTaTaMU
OCHOBHOTO obpa3oBaHus 17001 OTIpEeICIIEHHOTO BUjIa
JOTIOJTHUTENBHOTO 00pazoBaHusl. SBnsercs JIOKYMEHTOM,
ONIPENCISIIONIMM  cOoJlepXKaHue  0o0pa3oBaTeNbHOTO  Mpoliecca,
HaTpaBJICHUSI ¥ XapakTep pa3BUTHs JTHYHOCTH. OHA BOILIONIACT B
cebe CTpaTerdil0 M TAaKTHKY pEIICHUS BOJHYIOUUX MpoOseMm,
COJICPKUT HMH(DOPMALIMIO O TEXHOJOTHSIX U MyTSIX JIOCTHXKCHUS
MPE/IoIaraeMbIX Pe3yJIbTaToB.

OOpazoBaTenbHble MPOrpaMMbl MOXHO KIaCCH(PHUIMPOBATH
CIeAyIOIUM 00pazoM:

a) T10 11eJIeBOMY Ha3HAYECHHIO:

Obwue - mporpamMMmel, TeJIeBOE Ha3HAUCHHUE KOTOPBIX - 00IIee
Pa3HOCTOpPOHHEE pa3BUTHE O0YJaIOLINXCS;

Yenyonenuvie - nuporpammbl, oOecrnieuMBaromIue  0OIIee
pPa3sHOCTOpPOHHEE pa3BUTHE U (OPMUPOBAHHUE TEOPETHUYCCKHUX
3HAHWI, ¥ TMPAKTUYECKUX HABBIKOB B OINPEICICHHON 001acTH
0o0pa3oBaHMsl M JAEATEILHOCTH, BKIIOYAs JOMPO(ECCHOHATBHYIO
MOJITOTOBKY;

0) 1O CO/IEP)KAHMIO U BHJIAM JICITEIIbHOCTH:

IIpogunvhuie (MHO2ONnpOPuUAbHBLE) - MPOrpaMMBl,
coziepxKanme COOTBETCTBEHHO OJIHY 170171 HECKOJIBKO
o0pazoBaresbHbIX 00JacTeil;

Komnnexcno-unmeepuposannvle — TIPOTPaMMBbI, KOTOPBIE

MPEeANoNaraloT  WHTETPALMI0  PA3IWYHBIX  00pa3oBaTeIbHBIX
obnacTel, X B3aUMOCBSI3b M B3aUMOJAOIOJHEHHE B JOCTHKCHUH
€MHOI 00pa30BaTEILHOM 1IN,

B) IO CTETICHH aBTOPCTBA!

Tunosas — mporpaMma, YyTBepXKAeHHas MUHHCTEPCTBOM
o0pa3oBaHMsT B KayecTBE NPUMEpPHOH B TOH WIH HHOU
o0pa3oBaTeabHOM 001aCTH WIN HAIIPABICHUH JIESTEIbHOCTH;
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Hnousuoyanvnas — mporpamma, pa3paboTaHHasi Ha OCHOBE
TATIOBOW W M3MEHEHHas C y4eTOM COOCTBEHHOTO OITbITa PaloTHI,
BUJCHUS MpeAMeTa, HO HE 3aTparuBaiolias OCHOB TPaIWIMOHHOM
CTPYKTYpBl 3aHATHH, KOHIENTYalbHBIX OCHOB 00pa3oBaTENbHOTO
poliecca;

OKcnepumenmanbuas — MporpaMMa, B COIAEPKAHUH KOTOPOH
3aKII0YeH TMeJaroruyecKuid JKcrepuMeHT. Ee menpio sBiseTcs
W3MEHEHHUE COAEP KaHUS OPTaHW3alMOHHO-TIEJarOTHIECKUX OCHOB H
METOJIOB OOy4YeHHsI, MpeaoKeHHe M BHEIPEHHE HOBBIX 00IacTel
3HaHWs, BHEAPEHUE  HOBBIX  IEJarOTMYeCKUX  TEXHOJIOTHH.
[IporpaMma f0KHA UMETh OOOCHOBaHHE HEOOXOJUMOCTH OIBITHO-
AKCIIEPUMEHTATBHON paboTel W HaydHOro pykoBomurtens. llocrie
MPOXOXKACHUS OKCHEPUMEHTAIbHON MPOBEPKH, OOCYXKICHHS H
YTBEP)KACHUSI HA OKCHEPTHOM COBETE IMporpaMMa MEepeXxoauT B
CTaTyC aBTOPCKOI;

Asmopckas — nporpamma, paspadoTaHHAas HHIUBUAYAIBHO
WIK KOJUIGKTHBHO Ha OCHOBE OpPUTHHAILHOIO 3aMbIciia |
COOCTBEHHOTO TEIarorn4ecKoro OMbITa, HE WMEIOIAas aHaJoroB B
CUCTEME BOCTIIUTAHUS 1 OOYUYCHUS;

T) [I0 CPOKY pean3aiuu:

Kpamxocpounvie — nporpaMMbl, TEMaTUYECKUX CHELKYPCOB,
paccuuTaHHBIE Ha CPOK MeHee | y4eOHOro roja;

O0no200uunbie — TIPOTPAMMBI, PACCUNTAHHBIE HAa OIUH TOJ]
o0yueHUS;

Jloneocpounsie — TIPOTPaMMBI, pacCUMTaHHBIE HAa HECKOIBKO
JIeT 00y4eHUsI.

Baxcapim SIBIISIETCS MPEeEeMCTBEHHOCTh MEXTy
o0pa3oBaTejbHBIMA  TIPOTPAMMaMH H  TPOHM3BOJICTBEHHBIMH
MeTo/M4YeckuM ykasaHusM (MY) mepBoro u BTOpOro ypoBHs. MY
MIEPBOTO YPOBHS CIIEAYIOIIHUE:

- 10 ONpeAeNICHUI0 WHIWBUAYAIbHBIX JS(PQPEKTHBHBIX H
SKBUBAJIEHTHBIX J03 U OpPraHU3alM{ KOHTPOJIS MPO(ECCHOHATBHOTO
o0yuyeHHss B  KOHTPOJMPYEMBIX  yCJOBUSIX  oOpamieHus ¢
HUCTOYHUKAMHU u3nydenus. OOmme tpedoBanus (MY 2.6.1.016-
2000);

- o JO3UMETPUIECKOMY KOHTPOJIO BHELIHETO
npodeccronansHoro ooayuenus. OOrume tpeboBanus (MY 2.6.1.25-
2000);
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- MO JO3MMETPUYECKOMY KOHTPOJIO MPOECCHOHATBHOTO
BHyTpeHHero oonydenust. O6mue TpedboBanus (MY 2.6.1.026-2000);

- 10 KOHTPOJIO paJuallMOHHOM oOcTaHoBKu. OOmHe
tpeboBanus (MY 2.6.1.14 -2001) [1-3].

CrenoBarenibHO,  HCIOJB30BAaHHE  SICPHBIX  TEXHOJIOTHIM
TpeOyeT OT CHIENUATUCTOB KpaiHEe CIOXHBIX M Pa3HOCTOPOHHHX
3HAHUU B Pa3IMYHBIX 00MACTAX (YHIAMEHTAIBHBIX U TEXHUYECKHX
HaYK, IOPUCHPYJCHIINN, SKOHOMHKH W ynpasienus. [Ipemiaraemast
KOHIENIMsSI ~ MHOTOYpPOBHEBOro  oOpa3oBaHHWs B 00JacTH
panualMoHHON 0e30MacHOCTH MpelycMaTpUBAeT, YTO 00pa3oBaHUE
JOJIZKHO 6I>ITI) HCIPCPBIBHBIM W OHNCPCKAIOIIHUM 110 OTHOIICHHUIO K
HOMCHKJIATYpEe ONACHOCTEH, TaK KaK YEeIOBCK CTAlKHBACTCsA C
ONAaCHOCTBIO HA MNPOTSDKEHMHM BCEUM JKHU3HM, a KPyr ONACHOCTEW B
3aBUCUMOCTH OT BO3pacTa H BHAA JESATEIBHOCTH MOCTOSHHO
paciupseTcs U U3MEHSIETCS.

OcHOBHOI1 METOA0JIOTUYECKOMI 3amaue BBICLIETO
npo(ecCHOHAIBHOTO 00pa3oBaHUs B O0JIACTH  paJHUAllMOHHOMN
0e30IacHOCTH SIBIISIETCS MPUOOpPETeHHe 3HAHWK JjIsl oOecrieyeHus
KOJIJICKTHBHOW 0€30MaCHOCTH TP BBIMOJHEHUH TPO(HECCHOHATBHOI
JEATEIIBbHOCTH. Baxxnsl MpOOJIEMHOCTb, TEOpeTUYECKas
06OCHOB3HHOCTL, YCTaHOBJICHUEC IMPUYINHHO-CJICACTBECHHBIX u
JIOTMUYECKHUX CBS3EH MEXy U3y4aeMbIMU BOMPOCAMH, MPAKTUUCCKAS
HaTpaBJICHHOCTh OOyuYeHHs, OPUCHTUPOBaHHAs Ha (HOPMUpPOBAHUE
KyJbTYpbl TNpo(ecCHOHaIbHOW 0€30MacCHOCTH M MPHOOPETEHHS
YCTOMUYHUBBIX MPUOPUTETHBIX OPUEHTUPOB HA CO3AaHUE KOM(OPTHOH
JUTSL YEJIOBEKa Cpe/ibl OOMTaHHS.

Bubnmorpaduueckuii cnmcox
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npodecCHOHANBHOTO OOIyYeHHsT B KOHTPOJIHPYEMBIX YCIOBHAX
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Meroamueckue ykazanusa. JJbUC MAD, AHPU Ne3 (22) 2000. — C.
43-75.

2. MY 2.6.1.25-2000 «Jlo3uMeTpuYeCKHil KOHTPOIb BHEIIHETO
PO ECCHOHATTEHOTO 00TydeHusI. Oo6mme TpeOOBAHU.
Meroamdeckue ykazaaus. JJbUC MAD, 2000 — 32 c.
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VJIK 378.033+504.03
CBogak H.U.1, domuna H.M1,, CBoak M.N.2

1YepKacCKHil rocyAapCTBEeHHbIN TEXHOJIO0TMYeCKUi
YHUBepCUTET
2 OO Ne 34, r. Yepkacchl

CIELIUPHUKA, OIBIT PABOTbI, IEPCIIEKTUBbBI
OBILIECTBEHHOH 3KOJIOTUYECKOH
JEATE/JIbHOCTHU B BY3E

B cmamve paccmampusaemcs ponb 00WeCcmEeHHbIX IKOAOSULECKUX
Op2aHU3aYUL 6 PeUleHUU IKOJ0UUECKUX NPOOAeM COBPEMEHHOCU.
Packpeimer  cneyughuxa, onetm  pabomvl U nEPCneKMusbl
OdesimenbHOCU 8 8blCUleM Y4eOHOM 3a8e0eHU.

Ha cerognst 3 QexTHBHOCTh TOCYIapCTBEHHOTO KOHTPOJS B
00JIacTH OXpaHbl OKpY’KAaroIleH NPUPOAHOW Cpelnbl CHHUXKAETCS B
CBSI3U C TEM, YTO MECTHBIC OpPraHbl OXPaHbl TPUPOJBI SBISIOTCS
OopraHaMy JBOMHOrO NOJYMHEHUS - MUHIOpUpPOABI YKpauHbl U
MECTHBIM OpraHaM BJIACTH. MUHIPUPOABI MBITAJIOCh PEIINTH BOIPOC
0 HElEeNeco00pa3HOCTH JBOWHOTO TMOAYMHEHHMS MECTHBIX OpPraHOB
OXpaHbl IPUPOJIBL, HO Oe3pe3ynbTaTHo [1].

O(h(exTUBHOCTb  TOCYNAapCTBEHHOTO  KOHTPOJIL  elle
HEI0CTaTOYHA M MOTOMY, YTO KOJIMYECTBO MHCIEKTOPCKOTO COCTaBa
B opraHax MuHIIpHPOEI cocTaBisteT aumb 1250 wen. Ha 100 ThIC.
HapOJHOXO3AWCTBEHHBIX OOBEKTOB. VIMeromencss YMCIIEHHOCTBIO
BO3MOXHO  OCYIIECTBHTH TPOBEpKYy Toiapko Ha  20-25%
npupojomnoib3oBaTeneii. B 3TUX  yCIOBHSX  yKpeIUIeHHE
MaTepUaIbHO-TEXHHYECKON 0a3pl MPHUPOJOOXPAHHBIX  OPraHoOB,
rapaHTUPOBAHHOE CTHUMYJIMPOBAHUS Tpyda M COLMANbHAS 3aIInTa
TOCYy/IapCTBEHHBIX HMHCIIEKTOPOB, a TaKXe COTPYAHHYECTBO C
0O0IIECTBEHHBIMU HETIPaBUTEIbCTBEHHBIMU OpraHu3anusIMH
9KOJIOTHUECKOTO  HAmpaBJeHWs, JacT  3HAYMTENBHBIA  POCT
3¢ GEKTUBHOCTH T'OCYJApCTBEHHOI'O MPHPOJOOXPAHHOTO KOHTPOJIS
[2].

MupoBasi TpaKTHKa y4acTHs OOIIECTBEHHOCTH B PELICHUH
KOHKPETHBIX JKOJOTMYECKUX NpoOJeM HarJIAgHO [oKa3aja, 4To
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Onmaromapss TPHUBJICYCHUIO 3HAYUTEIFHOIO HHTEIUIEKTYaJbHOTO,
HAayqHOTO M HAaTPHOTHYECKOr0 IOTCHLHajda BO MHOTHX CIIydasx
yIanoch U30exaTh BPEAHBIX MOCICACTBUN Ul OKPYKAIOLIEH Cpelbl
WJIU CBECTU UX K MUHUMYMY [3].

Lenpto mamHO# pabOTHI SBISETCS W3ydeHHE CHENU(PUKA U
onpeaesieHue MEPCIIEKTUB 001IIeCTBEeHHOM 3KOJIOTMYECKOH
JeSITENIbHOCTHU B BBICIIEM y4eOHOM 3aBEJICHUH, H3y4dasi OMBIT pabOoThI
00IIECTBEHHOTO 3KOJIOTUYECKOT0 ABIKEHH B Yepkacckoii obnacty.

PesynpTathl n ux o6cyKaeHue.

Kak moka3piBaeT mpakThKa, OOIIECTBEHHOE AKOJOTHYECKOE
JIBU)KEHHE - SIBJICHHE Ype3BBIYailHO MHOronmkoe. Ero KoOHKpeTHbIe
(hopMBI IPEUMYIIECTBEHHO ONPEAEISIOTCS COCTABOM YYaCTHHKOB U
XapakTepoM HX MPOPECCHOHANBHOW NEATENPHOCTH. 3HAYUTEIbHOE
MECTO B 3TOM IpOLIECCe JOJDKHO TMPHHAIEKATh KOJUIEKTHBAM
BEICIINX Yy4eOHBbIX 3aBenmeHuit [4]. CrmemoBarenbHO, HEOOXOIUMO
HaJIAAUTh aKTHUBHOE HEIPEPHIBHYIO 9KOJIOTHYECKYIO
MPOCBETUTENBCKYIO paboTy: JAETCKUE AOIIKOJBHBIE YUPEKICHHS —>
mKodel — BY3sl — paboune KOJUIEKTHBBI NPEANPHATHH H
YUPEKICHUI.

B MHOT000pa3uu JKOJIOTUYECKUX OO0IIIECTBEHHBIX
opranuzanuii Yepkacckoi 00J1acTH TIOCJIEA0BATEIBHOCTHIO B padoTe,
IIIyOOKMMHU HCCIIEJOBAHUSMU M MPAKTUYECKUMH JIEHCTBUSAMH IO UX
pEILICHHIO, MCIIOIB30BAHUEM HECTaHAAPTHBIX IOIXOAOB B padoTe,
KOHKPETHBIMH J€JlaMH JJIsl COXPaHEHHUS MPHUPOJBl OTINYAeTCs
Yepkacckas oOnacTHas OpraHu3aLys Bceykpaunnckoii
skonornueckoii uru (UepkOO BIJI).

Uepkacckass ~ oOyiacTHasi ~ opraHm3anusi  BceykpaumHCKoM
skonornyeckoir juru B 2015 ormermna 18-nmetme. Opranmszanus
HacUYMTHIBaecT B CBOMX psjax 1826 unenos BOJI, B wactHOCTH: 746
nuna wiersl YepkOO B3JI, 1024 yenosek - uneHsl BeeykpanHcKoro
JIETCKOTO COoro3a "DKoylormueckasi crpaxa"’ u 56 YeJoBEeK - WICHBI
Uepkacckoro otneneHus HaluoHanbHOTO MOJOAEKHOTO IIEHTpa
"DKOJIOTHYECKHE HHUITHATHBEI'".

3a st rogsl YepkOO BDJI crama momrHOW opraHuzamueit ¢
pa3BeTBIEHHOM cTpyKTypoil. Co3gaHo 5 TOpoACKUX opraHusanuil, 7
palionHbIX U 5 cenbckux sueek BOJI, 27 sueex BceykpauHckoro
JIETCKOTO coro3a "Oxomormdeckas crpaxka", Yepkacckuii IMEeHTP
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HauuonansHoro MOJIOJIEKHOTO LIEHTpa "DKoNOruuecKue
WHUINATUBEL".

Hens JESTENHHOCTH OpraHu3aluu - yIydYllICHHE
AKOJIOTHYECKOW cuTyanuu B Uepkacckoil oOmactu, (popMHUpOBaHUE
HOBOT'O IPHPOJOOXPAHHOTO MHPOBO33PEHUS, MOBBIIIEHUE YPOBHS
9KOJIOTHYECKOTO 00pa30BaHUS U KyJIbTYPHI TPaXKIaH.

3agaHueM OpraHU3aIuu SBISIOTCS:

- TpuBICYCHHE  OOIIECTBEHHOCTH B  (POPMHUPOBAHHH
FOCYJapCTBEHHON SKOJIOTMYECKOU MOIUTHKHY;

- COTPYIHHUYECTBO C OpTaHaMH BIIACTU U YMPABICHUS B
MOATOTOBKE PEIICHHM, peanu3aius KOTOPHIX CYIIECTBEHHO BIUSET
Ha COCTOSIHHE MIPUPOAHOU CpeNbl;

- (QopMHpOBaHHE  SKOJOTHYECKOTO  CO3HAaHUS  IyTeM
[pONAraH/pl 3HAHUHM O COCTOSIHUU OKPYXKAIOLEH IPUPOJIHON CPEIbI;

- TIOBBIIEHHWE YPOBHA SKOJOTHMYECKOTO OOpa3oBaHUS U
KYJBTYpBI TPaXKJIaH;

- opraHu3anys oOIEeCTBEHHOI'O IKOJOTHYECKOr0 KOHTPOJIS 3a
BBITIOJTHEHHEM TIPUPOJI00XPAHHOT 0 3aKOHOJaTENhCTBRA,

- cojmeiictBue  pa3paboTKe, BHEAPEHUIO  IEPEeIOBBIX
9KOJIOTHYECKH COaTaHCHPOBAaHHBIX DHEPro- U pecypcocOeperarwnmx
TEXHOJIOTHI BO BCEX OTPACISAX XO3AUCTBEHHOM JEATEIbHOCTH;

- Ooppba 3a mpekpaimieHHe eATEIBHOCTH, YIPOXKAroIIeh
AKOJIOTHYECKOW O€301MacHOCTH, OHMOJIOTHYECKOMY Pa3HOOOpa3Hio,
3I0POBBIO0 TPAXKIAH YKpawHb, B YAaCTHOCTH Ha TEPPUTOPHUH
Uepkacckoii obmacTu.

[IpuopureToM  HESATENBHOCTH  OpraHU3allMd  SIBISIETCS
npupoIooxpaHHas padora. [Ipumepom sBJISETCS aKIUs MPOTECTa
npotuB cTpoutTenbcTBa A3C W aBTOMOWKHM Ha TEPPUTOPUHU TapKa-
MaMATHHKA CaJOBO-TIAPKOBOTO HMCKyccTBa B roponae Yepkaccol. B
pamkax mpoekta "3oomapku YKpauHbl" OpraHM3anys BBICTYIHIA
CIIOHCOPOM W TIOMOrjia YepKacCKOMy 300mapKy MpHOOpecTH
TUMAaaiiCKoro MeIBEKOHKa, KOTOPOTo Ha3Baliu Bamuk.

UYepkacckas obnactHasi opranuzamuss BDJI umeer cBoit
coBelarenbHo oprad - HayuHblii coBeT. B cocTaB coBeTa BOILIU
npeacTaBuTenn YepKaccKkoro rocy1apCTBEHHOIr0 TEXHOJIOTHYECKOTO
yHUBEpCcUTETa, YepKacCKOro HAIMOHAIBLHOTO YHHBEPCHUTETA WM.
borgana XwensHunkoro, Yepkacckoro ¢unuana EBpormeiickoro
yHUBepcuTeTa, VHCTHTYT moXKapHOW Oe3zomacHocTH WM. I'epoeB
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UepHoObu1si. UdeHb HAy4YHOTO COBETa MPOBOIAT pPa3IHyYHBIC
MEpPONPHUATHA: HAYYHO-IIPAKTUIECKHE KOH(PEPEHLNH, CTyICHUECKUE
KOHKYPCBI-3aIIUTBl 3KOJOTMYECKUX TPOEKTOB, KpYyTJble CTOJIBI,
cemuHapel u T.A. UYepkOO BOJI npoBoAWUT HEMpEpPHIBHYIO
9KOJIOTHUYECKYIO TIPOCBETUTENBCKYIO paboTy IO pacIIMpeHHOH
MOJEIH  DKOJOTHYECKOTO  Oo0pa3oBaHUs  COATaHCHPOBAHHOTO
pa3BUTHA: CeMbSd — JOIIKOJBHOE YUpeXJeHHe — IIKoIa —
BHEIIKOJIbHOE ydeOHOe 3aBeJeHHe — BBICIIEEe yueOHOe 3aBelcHHE
— paboune KOJUIEKTUBBI MPEANPUSTAN U YIPEKISHHUI.

Havaro mpoBeneHHe 3KONOTMYECKHX CTyAWUN, CEMHHApOB B
obmacTHOl OubnMoTeke i toHomecTBa WM. B. CHMOHEHKO H
obiactHOM OmOmmoTeke mMm. Jlecn YKpaWHKH ISl PyKOBOIUTEICH
palloHHBIX U celbckux OubanmoTek Yepkacckoil obnactu 1Mo
[PONAraHe SKOJIOTMYECKUX 3HAHUW CPEIU ydallleWcs MOJIONEKU U
JPYTHX CIIOEB HaceJIeHus 00JacTu.

Opranuszanusi COTPYJHUYAET C OpPraHaMH TOCYIapCTBEHHOU
BJIACTH, CpPEACTBAMH MAaccoBOW HMH(opManuu oOJIacTd U JPYyTUMH
o0mecTBeHHBIMU opranu3anusiMu. AKTUBUCTB UepkOO BDJI wieHs
O6mecrennoro CoBera mnpu l'ocynapcTBEHHOH SKOJIOTHYECKON
WHCTIEKIIMHU B YepKacckoii 00JIacTH.

Opranms3amust nojanepxxkuaer Bceeykpamnckue axnuu BOJI:
"OOuecTBeHHAas MHBEHTAPHU3AIIHS 3€JICHBIX HaCKeHHI'", "3eneHbIi
poctok Oyaymero", "OOIIECTBEHHBIH KOHTPOJb 32 COCTOSIHHEM
00BEKTOB  NpUPOAHO-3amoBeaHOoro  Qouma", "Hama nomoms
nruuaM", "IlepBonsetrl", "Ilocagum cBoe gepeBo”, "Pyueek,
peuymka, peka", "Y6epu muanery", "Uuctsiii Bo3nyx", "He pyOu
enKy ", KoHKypchl: "Bmecto enku - 3umHui Oyker", "Moii ronoc s
OTJIaf0 B 3alIUTy MPUPOABI", PecTHBAIL IKOJIOTHIECKOTO TBOPUECTBA
mononexu "Ceexuil Berep" . Kaxkaplii roj 5 HIOHS NPOBOAUTCS
SKOJIOTUYECKUM Tpa3HUK [JIsl JIETe CO WIKOJBHBIX Jiarepew,
IOCBAILIEHHBIN BceMUpHOMY THIO OXpaHbl OKPYXKaOLIEH Cpebl.

Jist yuureneil cpeiHUX MIKOJN OECIIaTHO PaclpOCTPaHSIOTCS
kHUrn bubnanorekn BceykpawHCKOW 3KOJIOTMYECKOM JIMTH CepHil
"Dxonoruveckoe odpazoBanmue u Bocintanue", "[Ipupomooxpanusie
akiuu', "DKojorumyeckas crpaxa', sKojoruyeckue kaptel BOIJI,
Hay4YHO-TIONMYJIAPHBIA KypHal "OKOJOIMYECKHMI BECTHHMK', TJe
pa3MereHsl paboThl BEAYNIMX CIICHHAINCTOB Ha HIKOJIOTHYECKYIO
TEMaTUKy.
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[lpuauMass BO  BHUMaHHMe, 4YTO0 B  YepkKacckoM
TOCYITapCTBEHHOM TEXHOJOTMYECKOM YHHMBEPCHUTETE OO0ydaeTcs
0O0JIBIIIOE KOJIMYECTBO WHOTOPOJHUX CTYACHTOB - wieHoB BOJI, u3
WX 4YHUCIa OPraHU3yKTCS KOMaHIbl MOJIICPKKHA paHOHHBIX H
FOPOACKUX oOpraHu3zauuii JIuru, KoTopele NEHUCTBYIOT IO MECTY
MIPOXKUBAHUS CTYIEHTOB.

OOmiecTBeHHAsT  JKOJIOTHUECKasl  ACATENIbHOCTh B BY3€
mpenrnonaraeT AoOpOBOJIbHOE OOBEIWHEHHE €€ YYaCTHHKOB B
OpTaHH3AIIHNIO. ITo MOTHBAIIAA MPUYUH MIPUBIICYCHUS
OOILIECTBEHHOCTH K TMPHPOJOOXPAaHHBIM JIBWKEHUH CYyIIECTBYET
MOpPaJIbHO-TICUXOJIOTHYECKUI (aKTOp, TO €CTh MOJOJOH YelOBEK
WMEeT  BO3MOXHOCTh  pealn30BaTh CBOM  ITOTCHIMAIBHEIC
CTPEMJICHUA W MCYTBI B KOHKPCTHOM JACJIC 3alIUTHI Opr)KaIOH_[eﬁ
cpenbl. JlesaTensHOCTh OOIIECTBEHHBIX SKOJOTHYECKUX OpraHU3aIii
Pa3HOCTOPOHHSS TI0 METOJAaM, CITIOCOOCTBYET PACKPBITHIO JIMYHOCTH
KaKk B JyXOBHOM, Hay49HOM, TBOPYECKOM HAIPaBICHHWH, TaK U B
pCaNIbHOM MPAKTUYECKOM PEIICHUN KOHKPETHBIX JICI.

OOmIeCTBEHHOMY — 9KOJIOTUYECKOMY — JBIDKEHHIO TPUCYIIA
TBOpYECKas MHUIMATHBA, OH MOCTOSHHO Pa3BUBAETCs, MOOWIBHEIH,
HeKOHCCpBaTHBHBIﬁ. Ho JaXXE MPHU HAJIMYHUU BCEX MEPCUMCICHHBIX
CBOMCTB OOIIIECTBEHHOE 3KOJIOTHYECKOE IBM)KEHHE HE CMOXET B
3HAYUTENIFHOW CTENEeHH pean30BaTh CBOKO IIeNib, €CIH OyIeT
OTCYTCTBOBaTh  JIBYCTOPOHHSSI CBS3b C  TOCYJapCTBEHHBIMHU
CTPYKTYpaMHu 3SKOJIOTHUYECKOIO HalpaBJICHUA, HWCIOJIHUTCIbHBIMA
OpraHaMy BJIaCTH M TOMY HOJJOOHOE.

[IpuopuretHeie B paboTe OOIIECTBEHHBIX OpTraHU3AIUN
CIIEyIOIME HAMPABICHUS paOOTHI:

1. YueOHast w Hay4dHas AEATCIHLHOCTH MO CIEITUATBHOCTSIM:
yueOHast paboTa; Hay4yHbIE HCCJICIOBAHHS, OKOJIOTHYCCKHIMA
MOHHTOPHYHT; TPOBeIeHNE KOH(pEPEHINil, CEMUHAPOB, KOHKYPCOB H
np.

2. HuadopmupoBaHHE ¥  3KOJOTHUYECKas IIpOIMAaraHjaa:
aHAJIMTUYECKas paboTa ¢ AKOJIOTUYECKOW MH(OpMAaIueil; eyaTHbIe
($opMbI paboOThI, MPOBEACHUE CEMHHAPOB; TBOPYECKHE, HIPOBBIC
¢ opmbI paboTHL.

3. BHeninue, mapTHEPCKUE CBA3U: COTPYAHUUECTBO C APYTUMHU
OOIIeCTBEHHBIMHA 3KOJIOTHYECKHMH OPTaHW3alUsAMU; MePCTBO Hal
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LIKOJIaMH, TOUIKOJIBHBIMH YUPEKICHUAMH, OHOInoTekamMu 001acTH;
COTPYIHHUYECTBO C IIOCTOPOHHUMH OPraHU3aLUsAMH.

4. IlpuknagHas 3KOJOTHYECKas AEATENbHOCTh: O3E€JICHEHHE U
ONaroyCTpolCTBO TEPPUTOPHIL; TPUPOTOOXPAHHBIC AKIIMU; OYUCTKA
BOJOEMOB.

5. DKOJIOTMYECKUH TYpU3M: SKCKYPCHUH, TIOXObI, KCIEAULNH
M0 HMHTEPECHBIM B MPHPOJEC MecTaM, OOBEKTaM DSKOJIOTUYECKOH
JESATENBHOCTH; DKOJIOTHYECKHE TPOIIBL.

6. PenakiimoHHO-U31aTeNbCKAasl JESITENbHOCTb.

7. OO011ecTBEHHBIN SKOJIOTHYECKUH KOHTPOJIb u
MHCIEKTUPOBAHHE.

BreBompr: [l opraHm3anmmu B By3aX OOIIECTBEHHOTO
9KOJIOTMYECKOTO JIBM)KEHUS UIMEET 3HaUCHHE:

* CTaTyC BBICIIETO0 y4eOHOTO 3aBEJCHUSI KaK OJTHOW M3 CTaIHu
HENPEPHIBHOTO YKOJIOTHYECKOI0 00pa30BaHus;

* 00s3aTenbHOE IPENOJaBaHWE OCHOB OKOJIOTHHM  JUIS
CTYJICHTOB BCEX CIELUAIBHOCTEM;

* IIPENOJaBaHMs  LEIOr0  KOMIUIEKCA  €CTECTBEHHBIX
JUCLIMIIINH NPH MOJYYEHUH 3KOJOTMYECKUX CIIENUAIBHOCTEN;

* BBICOKHMI MHTEJUIEKTYaJIbHbIM YPOBEHb YYACTHHUKOB;

* NMHAMHUYECKHH XapakTep JWYHOTO COCTaBa B CBS3H C
BBIIIYCKOM CTYZAEHTOB;

* 00OCHOBaHHBIC HAAEXKIBl Ha PEANHU3ALUIO IOJYIEHHOTO
MOTEHIIMaNa 3HAHWM W HaBBIKOB, B CJIydYae, KOTJa BBITYCKHUKU
MOJy4aroT PaboTy MO CIEIUATBLHOCTH.
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BesiopyccKkuil HAUOHA/IbHbIN TEXHUYE€CKU YHUBEPCUTET, T.
MuHCK

dopmupoBaHue npodeccuoHaIbHOMU
MHOA3bIYHON KOMINIETEHIUHU Y CTY€HTOB
TeXHU4YEeCKUX YHUBEPCUTETOB

B cmambve pacemampueaencs 3HAYUMOCMb 0ucuunﬂunbl
((HHOCmpaHHblﬁ A3bIK» 6 MEeXHUYEeCKOM YHUueepcumeme C mO4YKU
3PErUA ee 6IIUARUA Ha gbopmupoeaHue JUYHOCMU UHJICEeHepA.

K oCHOBHBIM TIEpCTIEKTUBHBIM TPEOOBAHUSM, IPEIBSIBISIEMBIM
K COBPEMEHHOMY HH)XEHEPY OTHOCSTCSI CIJEAYIOIIUE: MO3UTHBHOE
OTHOIIIeHHE K n30panHoil chepe mpodhecCHOHANBHON NI TeIbHOCTH;
BBICOKMI YpOBEHb MPO(heCcCHOHATbHON KOMIETEHTHOCTH; OBJIAJICHUE
HEOOXOIMMBIMHY CIIEUAIbHBIMU U QYHIaMEHTATBHBIMY 3HAHUSIMU H
MPAaKTUYECKUMH HaBBIKAMH, YMEHHE TBOPUYECKH IOJIXOAUTh K
pELLICHUIO npodeCcCHOHATBLHBIX 3ajay; yMEHHe HECTH
OTBETCTBEHHOCTh 33 PE3YJIbTaTbl CBOEH MpodecCHOHATLHON
nesitenbHOCTH. CTaHOBJIEHHE WHXXEHEpa-poeccHoHana CBS3aHO C
JUYHOCTHO-TIPOECCUOHATBHBIM ~ Pa3BUTHEM, TOA  KOTOPBIM
MOHMUMaeTCs mpolecc (GOPMHUPOBAHUS JIMYHOCTH, HAIPABICHHON Ha
JNOCTIDKEHMS B KOHKPETHOW  mpodeccHoHanbHOM — obiactu.
JlmuHocTHO-TIpOdeccnoHanbHOe pa3BUTHE CIOCOOCTBYET
MOBBIIIEHUIO TBOPYECKOTO TMOTEHIHaNa B TpodeccHoHaIbHOMN
NeSITENIBHOCTH, PAa3BUTHIO OINPENENICHHBIX yMEHHH W HaBBIKOB,
BO3PAaCTaHUIO MOTPEOHOCTH B  CaMOPA3BUTHH, IOBBIIICHHIO
MICUXOJIOTHYECKOH TOTOBHOCTH M KOMIIETEHTHOCTH B PpEIICHUH
po¢eCCHOHANBHBIX 3a/a.

B mponecce npodeccrnoHanbHO-TMYHOCTHOM MOJATOTOBKU B
TEXHUYECKOM YHHUBEPCHUTETEC CTYIEHT CTPEMHUTCSI HE TOJNBKO K
peanuzanuyd B CBOei NpodhecCHOHATHHON NEATENLHOCTH, HO M K
BCeCTOpoHHeMY pasBuTHio. CoriacHo paspaboranHoit Macnoy
nUpamMuzie, MOTpeOHOCTh B peaJn3alui CBOMX IIeJiel, CIIOCOOHOCTEH,
B Pa3BUTUM COOCTBEHHOW JMYHOCTH 3aHUMAaeT BEPXHUH ypPOBEHb.
W3yueHne HHOCTpaHHBIX SI3BIKOB CIIOCOOCTBYET peanu3aluy JaHHOH
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notpeOHocTH. Llenblo HMHOA3BIYHOTO 00pa3oBaHUsS SIBIACTCS HE
TOJIBKO (DOPMHUPOBaHNE COOCTBEHHO MHOS3BIYHBIX 3HAHWUHN, YMEHUH U
HaBBIKOB, HO ® (OpMHUpPOBaHUE TMOTEHIMATda Ul peaJu3aluu
JUYHOCTH B NPOQPECCHOHATBFHON MAEATENbHOCTH, YTO BEAET K
CO3/IaHUIO JIMHT'BO-TIPO(ECCHOHANBHON KOMITETEHITHH.

B pesynbraTe TecTHpoBaHUs, NPOBEAECHHOrO B beiaopycckom
HAIIMOHAJLHOM TEXHUYECKOM YHHMBEPCHUTETE, ObLIO BBISBIECHO, YTO
CTYINCHTHI, W3y4YaBIIHE€ B IIKOJNAX WHOCTPAHHBIA SI3BIK TIO
YIIyOeHHOW TMporpaMMe, OTIMYAIOTCS JIOTUIHOCTHIO MBIIUICHUS,
MPOAYKTHUBHOCTHIO YCBOGHHMS HOBOTO MaTepHaja, MOBBIIICHHBIM
YPOBHEM BHUMaHUS. JTO MO3BOJISIET HAM CAENATh BHIBOJ O TOM, YTO
WHOSI3BIYHOE oOpa3oBaHue crocoOCcTByeT Pa3BUTHIO
WHTEJUIEKTYaIbHBIX 1 KOMMYHHUKATHBHBIX CIIOCOOHOCTEH TMYHOCTH.

Ha coBpeMeHHOM 3Tane CTyACHT TEXHHYECKOTO YHUBEPCUTETA
NOJDKeH  OTBEYATh  CIEAYIONMM  TpeOOBaHWUSAM:  BHEIPSTH
JTOCTHKCHHS HAyKU M TEXHUKHU B IPO(ECCHOHAITBHYIO IeATEIHHOCTD,
OBITh TOTOBBIM Ha 0a3e BBICIIETO OOpa30BaHUS OBJIAJETh HOBOU
CHCIHAIPHOCTRIO WM CHElHaIU3allieil, TBOPUECKH pelaTh
npodeccuoHanpHble 3aMaud. WHxkeHep, 00Jamarommii BBICOKOH
KBaM(HKALMEH, JODKEH YyMETh IIOJIb30BaThCs TIO0ATBHBIMU
0aHKaMU JIaHHBIX M HOBEWIIMMH TEXHOJOTHSIMH, HCIIOJIB30BaTh
cucremy HTepHeT, aHanM3UPOBaTh MPOQPECCHOHATHLHO 3HAYNMYIO
WHOSI3BIYHYI0 WH(popManuio. Peamm3anus ngaHHBIX TpeOOBaHMMA
MOXET OBITh OCYIIEeCTBIEHa 3a c4YeT C(HOPMUPOBAHHOCTH Y
CHenuamucTa npodeccHoHanbHOW WHOSI3BIYHOW KOMIIETEHIINH, K
COCTaBJISIONIMM KOTOPOW OTHOCSATCS CJIETYIOIIHE:

¢ ipoheccroHaNbHAs KOMIIETEHIIUS, PEATIONararomas 3HaHue
OO0IIIEHAYYHOW U CTIEIMATIbHON TEPMUHOJIOTHH;

® JINHTBHUCTHYECKAsE KOMITETSHITUS, 3aKIIFOYAI0IIAsCs B 3HAHUH
MPaBUJI PELIENTHBHOTO W MPOJAYKTUBHOTO YIOTPEOJIEHHUs SI3BIKOBOTO
MaTepHana;

® JINCKYPCUBHAS KOMIICTCHIIUS, TMPOSBISIONMAsICS B yMEHUH
g depeHInpoBaTh pa3TUIHbIe TUIIBI AUCKYPCa;

® IiparMaTnyeckast KOMITCTEHIINS, OTIpeIeTISIONIAs
CIOCOOHOCTP BBIPAXaTh CBOIO TOUKY 3PEHUS C MMOMOIIIBIO Pa3TNIHBIX
SI3BIKOBBIX  CpPEeACTB, AUG(EpPEHIUPOBAHHBIX B 3aBUCHMOCTH OT
creunu(pUKU CUTYallMHd YCTHOTO MJIM MUCBMEHHOTO OOLICHNS;
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® COLMOKYJITYpPHasi ~ KOMIIETCHLHs,  3aKJIIOYANOIIACS B
YMEHUM TPUMEHSATH HOPMBI BepOaJbHOrO U HEBEpOaIbHOTO
MOBEICHUS C Y4€TOM TPaIHuLUi CTpaHbl U3y4aceMOro S3bIKa;

® KOMIIEHCATOPHAs KOMIIETEHIUS, HIpeAnoIaramas
KOPPEKTHOE HCIOJIb30BaHHE HEBEpOATbHBIX S3BIKOBBIX CPEICTB B
nporiecce oOLIeHNSI.

YpoBeHb c(hOpMHUPOBAHHOCTHU ITUX COCTaBIIAIOIINX
OIIpENeNsieT CTENEHb PAa3BUTUS NPOPECCHOHAIBHONW HHOA3BIYHON
KOMIIETCHIIMH.

KakoBa xe cnenn¢uka MHOCTPaHHOTO SI3bIKA KaK MpeaMeTa B
TEXHUYECKOM YHHMBEPCUTETE, OCOOCHHOCTH €ro BIMSHHUS Ha
pa3BUTHE JINYHOCTHOTO OTEHIIMAA HHXKeHepa?

OcHOBHass  LleJdb  OBJAJACHHUA  HMHOCTPAHHBIM  SI3BIKOM
3aKJII0YaeTCsl B MPUOOPETECHUH HE CTOJNBKO ONpPENesICHHBIX 3HAHUM,
CKOJIBKO CHCTEMBl HaBBIKOB M YMEHHH, BBIPa0OTKa KOTOPHIX B
Oonpliell CTENEHH 3aBUCUT OT peueBbIX AeiicTBuil. [IpomykTHBHOE
OBJIQJICHHE MHOCTPAHHBIM S3BIKOM NPOHUCXOAMT B MPOLECCE PEUEBOM
KOMMYHHKAallUd ~ MEXAy  CTYyJEeHTOM W  IpernojaBaTeleM.
WNHocTpaHHBIN S3BIK SIBISETCS TaKUM OOpPa30M OJHOBPEMEHHO H
00BEKTOM U3YUYECHHS U CPEICTBOM OOyUCHHMS.

I'maBHasgs 0cOOEHHOCTH MHOCTPAHHOIO SI3bIKA COCTOHMT B €ro
pa3BuBaroleM 3HaueHHWU. Tak, pa3BUBaeTCs (OHEMATUUECKUH CITyX
00y4aeMbIX, UX YyBCTBO SI3bIKA, BCE BHJBI MMAMSTH, CIIOCOOHOCTh K
MparMaTu4eckoMy (OKYCHPOBaHMIO HH(OpMaIUM, TBOPUYECKHUE
cnocobHocTd. B mpomecce o0yueHHs HEOOXOAMMO COOTHOCHTH

(hopMUpOBaHHWE  HWHOS3BIYHBIX  HABBIKOB  C CHUCTEMOU
Mpo(eCCHOHATBHBIX ~ HABBIKOB, YTO  OCYIIECTBISETCA  ITyTEM
B3aUMOCBS3H 00111e00pa30BaTENLHBIX co CIieanbHbIMU

npeaMeTaMn B PE3YJIbTaTC aKTyaIn3aluu MEXKIIPECIMCTHBIX CBHSGﬁ,
3aKJTIOYAIONTUXCS B CHHTE3€ CIIEIUAIBHBIX U 00IIe00pa3oBaTeIbHBIX
3HAHWUU U TpaHCPOPMAIMH YMEHUH CO CIEIHAIBHBIX MPEAMETOB Ha
061eobpazoBaTeIbHBIC.

WNHocTpaHHBIH  SI3bIK  CIIOCOOCTBYET  (OPMHUPOBAHHUIO Y
CTYJCHTOB KYJIBTYpbl NPO(ECCHOHAIBHOTO PEYEeBOro OOIICHUs, a
MMEHHO JIMHTBUCTUYECKH TPaMOTHO H3JIaraTb CBOM MBICTH,
YIIPaBIATh MPOLECCOM COBMECTHOM KOMMYHUKATUBHOM
JEATSIILHOCTH C YYE€TOM YCTAaHOBJICHHBIX HOpPM oOmeHus. B
y4eOHOM TMIpOIeCCe TMPH H3YyYCHHH HHOCTPAHHOTO SI3bIKA TaKXKe
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OPOUCXOAUT  (OPMUPOBAHMUE  COLUUOKYJIBTYPHOM  MHOSI3BIYHOM
KOMIIETEHIIMM, KOTOpas MpOSABISIETCS B  PAa3BUTUM  TaKOro
JIMYHOCTHOTO KadecTBa CTYJEHTa KaK yMEHHE JAEMOHCTPHPOBAThH
yBaXXCHHE K COOECETHHKY HE 3aBHCHMO OT €r0 COLUHOKYIBTYPHOM
npuHaaiexxkHocTH. IIpuoOpereHHble B mpolecce  H3y4YCHHSA
WHOCTPAHHOTO SI3bIKa HAaBBIKM I[IOMOTAIOT CIIELHAJMCTaM B IIOMCKE
HOBOH  wWH(poOpMaIMKM B  HAYYHO-TEXHHUYECKOH  HHOS3BIYHOM
JUTEpaType, OCYIIECTBIEHHMM KaK YCTHOW, TaKk M IHCbMEHHOH
NENOBOM  KOMMYHHUKAIluM, OOIIEHWI0O C HOCHUTEISMH  WHOW
OTHOKYJIBTYPbI, @ HAaBbIKH TBOp‘IGCKOﬁ JACATCIIbHOCTHU 6H3FOHpI/I$1THO
BIIHSIOT Ha TPo(ecCHOHANTBHBIN POCT CHEIUAINCTA.

OOyueHne WHOCTPAaHHOMY S3bIKY OCYILECTBISIETCS B ABYX
HalpaBJICHUAX: MNYTEM AKTHBU3allMUW TpaJUOHUOHHBIX MCTOIOB
O6y‘ICHI/I$1 U TYTEM HCIIOJIb30BaHUA HOBBIX AKTHUBHBIX MCTOIOB
oOy4yeHusi. B oTamume OT TpamWLMOHHBIX AKTHUBHBIC METObI
0o0y4eHHs! XapaKTEePHU3YIOTCS BBICOKMM YPOBHEM MOTHMBAallUM U
TBOpUYCCTBa B O6y‘IeHI/II/I, aKTHBH3aHHCﬁ MBIIUICHHUA CTYIACHTOB,
0ojiee MHTEHCUBHBIM Pa3BUTUEM HpO(beCCI/IOHaJIBHBIX HaABBIKOB H
YMEHHUi. UnTencudukanms JeSITeIbHOCTH 00y4yaeMbIxX
OCYIICCTBIIACTCA 3a CUYCT MNPUMCHCHHSA MPOCKTHBIX, AHUAJIOTOBBIX,
HUI'POBBIX, KOMIIbIOTCPHBIX, HUHTCTPALlMOHHBIX TEXHOJIOTHI B
yaebHoM mponecce. K Hanbosnee MepcHeKTUBHBIM C TOYKU 3PEHUS
(¢bopMHpOBaHUs ~ JUYHOCTH, TOTOBOH K  MpodecCHOHAIBHON
JCATCIIBHOCTH, OTHOCATCA TCXHOJIOT'HH, HalpaBJICHHBIC Ha
KayeCTBEHHbIE H3MEHEHMS JIMYHOCTH, CIIOCOOHOH TBOPYECKH
y4acTBOBaTh B IPO(ECCHOHATIEHOM OOLICHHH.

Takum o0pa3oMm, @peAcTaBis€ICS, YTO MCIOJIb30BAHUE
HWHOCTPAHHOT'O A3bIKa KaK CpCACTBa 06yquI/1;1 Ja€T BO3MOXKHOCTH
PaCKpBITh JINYHOCTHBIN MOTEHIMA 00Yy4JaIOMINXCs, aKTUBU3UPYS HX
CIIOCOOHOCTh K CaMOpAa3BUTHIO. AKTHUBHBIE METOABI OOy4YEHWS,
MIpeIoaraonue KOMMYHHUKATHBHYIO HaIIPaBIEHHOCTH Ipolecca
00y4eHus, MIHMPOKOE NpPUMEHEHHE NPO(ECCHOHATIBHO JHMYHOCTHO-
OPHEHTHUPOBAHHBIX 00pPA30BATENbHBIX TEXHOJOTUH, pacIIupeHHe
ABTOHOMHOCTH CTYJIEHTOB, DPa3BUTHE pe(IEKCHH, CIIOCOOCTBYIOT
WHTEHCU(HKALUHU yaeOHOTro mpolecca.
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YK 502.175
Xopesa C.A., bacanau U.A., Mop3ak I'.H.

Besiopycckuil HallMOHA/IbHBIN TeXHUYECKUI YHUBEPCHUTET, I.
MuHCck

PA3BUTHUE TPO®ECCUOHATLHOM
KOMIETEHLUY UHXEHEPA ITPM OCBOEHUU
YYEBHOW JUCIUATLINHDI
"[IPODECCUOHAJILHBIN U TEPCOHAJIbHBIN
MEHE/[)KMEHT"

Iloxasano, umo uzyyenue y4eOHOU OUCYUNTUHBL NO360AUM OAMb
cmyoeHmam — npeocmasiieHue O — COCMOSIHUU, npobiemax u
NepCneKmusHol Op2aHu3ayuy npou3800CMBEEHHbIX U NePCOHANbHBIX
npoyeccog.  Ommeuaemcss  He0OXO0OUMOCMb — O3HAKOMAEHUA  C
OCHOBAMU (POPMUPOBAHUSL NOTUMUKU  PA3BUMUS NPEONPUAMU U
NPOU3600CMBEHHOL  UHGPACMPYKMYpPbL,  (POPMUPOBAHUS Y
CMYOeHmo8 Npeocmasienuss 00 OMEeMmCmMEeHHOCMU PAbOMHUKO8
6cex YpoeHell 3a pe3yIbmamvl YNPAGIEHYECKOU OesimenbHOChU
npeonpuamus,  APUHYUNAMU — OOwjeHus U  8edeHUsi  Oel0BbIX
nepe2o8opos; nNpoyeccom Gopmuposanus mpyooeoeo KoLleKmuea,
NPAasUIbHO20 NOBEOEHUs 6 YCIOBUAX CMPEeccOo8 U KOHQGIUKMHBIX
cumyayui.

Hayunsie noctmkeHus mociaenHuX JIeT TpeOyoT OT HHXKEHepa
HE TOJIBKO CIIEIMATbHBIX 3HAHUI 1 TPO(eCcCHOHATBHBIX HAaBBIKOB, HO
1 BBICOKOTO OOILEKYIbTYPHOTO pa3BUTHs. KauecTBeHHOE M3MEHEHHE
coJiep)KaHusl MHXCHEPHOro  00pa30BaHMS  OTKPHIBAET HOBBIC
BO3MO)XHOCTH B pAaCHIMPEHHM [JUala3oHa HAy4HbIX 3HAHUH, B
YaCTHOCTH, B II03HAHUU OCHOB IIEPCOHAIBHOIO MEHEIKMEHTA.
Bricokass cTenmeHp  MEPCOHAIBLHOW  aKTMBHOCTH B JIIO0OM
JEATEIbHOCTA BO3MOXHA IPU YCIOBUM JOCTATOYHO Pa3BUTOTO
nHTennekTa. [loaToMy MpHHATHE HPABCTBEHHBIX pELIECHUH, HX
HEPECMOTP U KOPPEKTHUPOBKA TPEOYET NEPECMOTP OT PyKOBOIUTENEH
IIPOM3BOJCTBA HE TOJIBKO HPO(PECCHOHAIBHBIX 3HAaHUN, HO H
OCBOCHHUSI MEXaHMW3MOB BHIPAOOTKM 3aa4 MO OE30MacHOCTH KH3HU
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pabOTHUKOB MpeanpUATHS, COCTOSIHHSA HX 310pOBBA,
OmarococTosiHAsST M conuanbHoro nosiokeHus.  Ilepexoxm  k
JIUYHOCTHOMY, OTBETCTBEHHOMY, OCMBICIEHHOMY MEHEKMEHTY
sBIIsieTcsl 6a30Bo MpoOsIeMoi 00pa30BaTEILHOTO IpoLecca.

B Hacrosiiee BpemMs B BbICHIEH IIKOJE 1O CHX IIOp
peo0IagaroT Takue METOAbl O0y4EHHs, IPU KOTOPBIX MPOUCXOIUT
YCBOEHHE TOTOBBIX 3HAHMHM M BOCIIPOM3BENEHUE UX IMPHU PELICHUU
nono0HbIX 3amad. CHIDKeHHE 3HAYUMOCTH  HMHAMBUAYaJIbHBIX
LEHHOCTEH B 0O0pa30BaTENbHOM IIpPOLEcCe IMPHUBEIO K MaJEHHIO
MpecTIka HWHXCHEPHOTO O00pa3oBaHMsS M B, KOHEYHOM HTOTE, K
YXYIOIIEHUIO KadecTBa MPOPEeCCHOHAILHONW MOATOTOBKU. Bcé a3TO
CKa3blBaCTCSI HA JKOHOMHYECKOM DAa3BUTUH OOIIECTBA, YTO
HEIMOCPEACTBEHHO BIUSET Ha COLUAIBbHO-IKOJIOTHMYECKUE SIBICHUS.
Kpusuc coBpemeHHOro 00pa3oBaHUsi B TEXHHUYECKHUX BY3axX
3aKJIFOYAETCS] HE TONBKO B CIIOKHOCTH OCBOEHUS COJEPKAHUS HOBBIX
y4eOHUKOB, a B HECOBEPILIEHCTBE CHCTEMbI 110 PAa3BUTHIO JINUYHOCTH
CTYJIEHTa, €r0 MBIIIJIEHUS U KyJIbTYPHI.

PasButie mpodeccroHambHON KOMIIETEHIIMU 3aKIF0YaeTcs B
OCBOCHUHM OCHOBHBIX LIEHHOCTEHl M YCTaHOBOK, YTOOBI IPHOOpECTH
HOBBIH aITOPUTM JEATENFHOCTH B YCIOBUAX MEPEX0/a K PHIHOUYHOM
9KOHOMHUKe. ['JaBHBIM 3/1€ch ABISETCS OpHEHTAlUs Ha ApPYrou
coco0 peleHns: COOCTBEHHBIX NPOOJIEM U 3aad OpraHUu3aliH.

B nepconHanmbHOM MEHEIKMEHTE Ba)KHA OpHEHTalUs Ha
npoOJeMbl OpraHu3alud JJisl TONYYEeHUs pealbHOW NPHOBLIH C
YCTaHOBKOM Ha CHOCOOHOCTH JIMYHOCTH, OCO3HAaHHE DPAaOOTHHKAaMHU
HEOOXOIMMOCTH COOTHOLICHHUS JMYHBIX INpoOJIeM C 3aJadaMu
opranm3anny. He mMeHee BaKHBIM [ISI CTAHOBJICHHS CIEIHAINCTa
WH)XXEHepa SBJSIETCd pa3pylleHHe CTEePEOTHIIOB MBIIUIICHUS W
JESTENBHOCTH; U3MEHEHNE CAMOOLIEHKH; YMEHHE OPUEHTHPOBATHCS B
KOH(JIMKTHBIX CUTYalHsiX; CIOCOOHOCTh CTaBHUThH IIETH M HAXOIHUThH
CPEICTBa UX PEUICHHs; BHIPa0OTKa HOBBIX IIEHHOCTHBIX OPHEHTAIHH,
HOPM KYJIBTYpPBI; OCBOCHHS COLMOKYJIBTYPHOTO IMPOCTPAaHCTBA IS
camMopeanu3alid  JUYHOCTH;  BOCHUTAaHME  HMHHOBAIIMOHHOIO
MTOBE/ICHUSI.

[Iporpamma y4eOHOUM aucuuUIMHB "[IpON3BOACTBEHHBI U
NEPCOHAIBHBIM ~ MEHEKMEHT" HOCUT  Kak  WHKEHEpPHO-
00pa30BaTeNbHBIN XapakTep, TaK U MPOOJIEMHO OPHUEHTHPOBAHHBIH,
HEOOXOAMMBIM JUIS TIPEOJNOJEeHUs KOHKPETHBIX TpoOieM B
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MEHEIKEPCKON NesATENbHOCTU. JTa yIpaBjieHUecKasi MmepcoHanbHas
paboTa IpeArnoNararoT TaKyl0 OpTraHU3aIHI0 MBIIUICHIS HHKEHEPOB,
Onarozapss KOTOPOH MPOSBISIOTCS CIHOCOOHOCTH HCIIOJIB30BaTh
MMEIOIIMECS 3HAHMS JUIsl PEIICHHUS MPOU3BOJCTBEHHBIX 3ajad.
YuntbiBas cnenu(uKy MaHHOW TUCIUIUIMHBI, TO3BOJISIOICH
pa3BUBaTh MHTEIUICKTYalIbHbIE BO3MOXXHOCTH CHELMAIUCTA IS
TBOPYECKOH pa0OThI, BaXKHBI 3HAHUS B OCBOCHUU TCOPHH MPUHSATHS
peuIeHuii, CHCTEMHOIO aHaJlu3a, CHUTYAalMOHHOIO  IOAXO0Ja,
WHHOBAIIHOHHOTO MEHEPKMEHTa, a TakkKe HeoOXonuma MpaKTHKa
pEIICHUs  CIOXHBIX  NIpoOJeM B pa3jMuHBIX  00JacTIX
HPOMBILUIEHHOHN 3KOJIOTHH.

IlepconanbHplii ~ MEHEIKMEHT  BKJIIOYAET  TEXHOJOTHIO
TPYIIIIOBOTO PEIICHUS WHXXEHEPHBIX 3a/Jad MpU MHOXKECTBE THUIIOB
JIMYHOCTHOTO MBIIUICHHS, OPHUEHTHPOBAHHYIO Ha OPTraHU3aIUIo
WHTEHCUBHOT'O pa3BUTHUSl KOJUIEKTMBA Jroned. [lns KoiiekTuBa,
paboTaroriero MPOIYKTUBHO u TBOPYECKH, Ba)KHA
MCUX0(U3UOJIOTHYECKAasl ~ COBMECTUMOCTh  JIMYHOCTECH, yMCHHUC
VOPaBJICHYECKOTO  3BEHA  BBISIBUTH CBOM  OTPAaHUYCHUS H
NPEONOJNICHHE MX, a TAKXKE 3HAHMS IO TEOPUU MOTHBALUUU IS
PACKPBITHS CIIOCOOHOCTEH U Pa3BUTHUS JIMYHOCTH.

B dactHocTM, oOTiaMYas JOJEed 10  MHAWBUIYAIbHO-
JIUYHOCTHBIM ~ OCOOCHHOCTSM, Ba)KHO TIOHUMATh BO3MOXHOCTh
pa3BUTHS UX B Tporiecce MpodecCuoHaIbHON AesTeTbHOCTH. Peamnu
po(eCCUOHATIBHON JIeATENBHOCTH HEO00XOJIMMO IPOUIPHIBATH Ha
CEMHHAPCKUX 3aHATHIX, Kak 'mpodeccuoHaibHBIE ponu", s
peanu3auuu WHIUBUIYaJIbHBIX BO3MOXHOCTEH u
YIOBJICTBOPEHHOCTH YejioBeka paboToi. CunuTaeTcs, 4TO B BO3PACTE
¢ 15 mo 25 mer wHAMBHUA MBITACTCS anmpoOUPOBATh WMEIOIIHECS
mpodeccun, ¢ 25 mo 44 neT WHIWUBUI CTPEMHUTCS OOECIICYHUTH B
HalileHHOW Tpodeccurt  YCTOWYMBYIO JIMYHOCTHYIO — TIO3UITHIO.
"[IpoeccronanpHast 3pe’aoCTs" OTHOCUTCS K JIMYHOCTH, MOBEICHUE
KOTOpOW aJeKBaTHO 3ajadaM MPO(PECCHOHAIBLHOTO Pa3BUTHI U
JAHHOTO Bo3pacTa. J[OMONHSIOT HAa3BaHHYIO KOHIICTIUIO Pa3BUTHUS
JTIHOCTH JTAHHBIC 00 OTAEIBHBIX OTpaHUICHUIX
Mpo(eCCHOHATBHOTO PA3BUTHSA, OOYCIOBIICHHBIC THIIOM CaMOT0
VHAWBH]IA, aJICKBATHOCTHIO MPOPECCHOHATEHOM c(hephl TMIHOCTHBIM
BO3MOXHOCTSIM M CIIOCOOHOCTSIM, HMHTEIUIGKTOM H CaMOOIICHKOM
JINYHOCTH.

288



W3 »stux orpaHuueHuil mpodecCHOHATBHOTO  Pa3BHTHUS
BBIETISIIOT HECKOJIBKO THUIIOB KOMITJIEKCHOW OPHWEHTAIMH JTUMIHOCTH:
peanmpHBIl  THN  (MHTepec K  (PM3MYECKOH  aKTUBHOCTH),
WHTEJUIEKTYalbHBI (MHTEpeC K aOCTpakTHBIM TpoOiiemMam, ciadast
(¢m3nyeckass ®  comMaibHAs ~ AaKTHBHOCTh, CHOCOOHOCTH K
MaTeMaTHKE), CONUAILHBIA THII (TIOTPEOHOCTh BO B3aHMOICHCTBUM,
SMOLHOHATEHOCTD, coLuanbHast OTBETCTBEHHOCTb),
KOHBCHITOHATLHBIH (KOH(MOPMHOCTE, n3beranme Hey/ad,
MMOMYMHEHHBIE POJH, IIEHHOCTh MAaTepUANBHOTO IOJIOKEHUS W
cTaryca), TNpeaNpUHUMATENbCKU (yBepeHHOCTh B cebe, cwuia,
CTPEMJICHHE K PYKOBOJICTBY, KOHKYPEHTHOCTH), "XYI0’KECTBCHHBIN"
(9yBCTBUTENHHOCTh, TOTPEOHOCTH B CaMOBBIpOKEHHUH, u30eraHme
0JIHOOOpa3HO# paboThl, HEYBEPEHHOCTh B ce0E, JKCHCTBEHHOCTH).
JIroOble KOHILIENIIMK HE MPETEHAYIOT Ha UCTHUHY, KOT/Ia PEeYb UAET O
peanu3anuy WHAWBHUIYAITFHBIX BO3MOXHOCTSAX opraHu3ma. OmHako
CTOWT TPHU3HATH, YTO MPOOIIEMa Pa3BUTHS JIMYHOCTH, KaK CyObeKTa
MPOM3BOJICTBEHHOH JCSATENFHOCTH B OCOOBIX yCIOBUSX TPYy/a, UMEET
HCKITFOUUTEIBHOE 3HAUCHHE.

B cunmy nmepedncneHHbIXx 3amad  y4yeOHas —mporpaMma
quctUIUInHBL "[IpOU3BOACTBEHHBIN U TIEPCOHATBHBIA MEHEKMEHT"
BKITIOYAET CIICTYIOLINE TEMBI:

- HCTOpHS MEHEKMEHTA,;

-OpraHu3aloHHas CTPYKTypa MEHEDKMEHTA,
OpPraHMU3allMOHHO-YIIPABIIEHYECKHE CTPYKTYPHI IPOM3BOACTBEHHBIX
OpeANpUATHI;

- OpraHu3alys IPOU3BOACTBEHHOr'O MpoLiecca B IPOCTPAHCTRE
W BO BPEMECHH, OCHOBHBIC INPOW3BOJICTBEHHBIC IIO/IPA3/ICIICHUSI B
MAaIIHHOCTPOCHUH;

- PBIHOK TpyZJa: BUABI, MeXaHW3M (YHKUMOHHUPOBAHUS H
peryIUpOBaHUs PHIHKA;

- COCTaB W CTPYKTypa IMepcoHasia: OCOOCHHOCTH IepcoHama:
KayecTBEHHAasl W KOJMYECTBCHHAs XapaKTEPUCTHKH YIPABICHUS
TPYAOBBIMH pe3epBaMH;

- yIOpaBlIeHHE TMEPCOHAIOM, PYKOBOJWTENL B CHCTEME
yIIpaBICHHUS;

- JaHHBIC JJIS TUIAaHUPOBAHUS TOTPEOHOCTEH B IIEpcOHAIE.

- COBPEMEHHBIC TEOPUUM MOTHUBALMU: COJEPXKATEIbHbIE U
IpoleccyanbHble TEOPUHY;
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- QyHKIUS KOHTPOIIS;

- KOH()IUKTHI, THITBI KOHMIUKTHBIX JTUIHOCTEH M WX BIUSHUE
Ha MOpPaJIbHO-TICUXOJIOTUYECKHM KIIMMAT B KOJUICKTHUBE.

[ToMuMO NEKIIMOHHBIX 3aHATUH, IPOrPAMMOM NPETYCMOTPEHO
BEITIOJTHEHHE TIPAKTUYECKHX pPa0OT MO MPOU3BOJCTBEHHOMY H
[IEPCOHAIBHOMY MEHEJKMEHTY:

- OpraHu3anus NPOU3BOACTBEHHOIO IIPOLECCa B IPOCTPAHCTBE
d BO BPEMEHHU; TEOPETHUECKUE aCHEKTbl IPOU3BOACTBEHHOIO
MEHEJDKMEHTA; IPOU3BOACTBCHHBIM MEHEIXMEHT MNPEANpUATHS B
COBPEMEHHBIX YCIOBUSX;

- ympaBneHne  paboOTOM  TPaHCIOPTHOTO  XO3SHCTBA

NPEANPUITHUS;

- ynpaBieHue paboOTOH  IHEPreTUUECKOro  Xo3dHCTBa
MPEANPHUSITHUS;

- PBIHOK TpyZJa: BUABI, MeXaHW3M (YHKUHMOHHUPOBAHUS H
peryaupoBaHusl.

- CYIIHOCTb U COJIepKaHHe NePCOHATLHOTO MEHEIKMEHTA.

Kpome toro, npexycmMoTpeHo aBa Tecta «YMEHHE YIPaBIATh
caMuM co00it» n «Oprann3oBaHHbI 11 Bbl uenoBek?».

Takum 00pa3oM, MOABO/S UTOT CKa3aHHOMY, MOXKHO CJIEJIATh
Takoe  3aKiIioueHHe. OJKOHOMHMYECKH  YCIIEIIHOE  PHIHOYHOE
XO34HCTBOBAaHME OCHOBAaHO Ha MCIIOJIb30BAHUM CHCTEMHOM TEOPHH
[0 PACKpPBITUIO  B3aUMOCBS3€H, B3aWMOOOYCIIOBJICHHOCTH H
B3aMMOBIIHSIHAS KOMITOHEHTOB MEHEJKMEHTA, [TI03TOMY Heo0Xoauma
MOJTrOTOBKA YIPaBICHYECKUX KaJIpOB, KOTOPBIE IOJDKHBI OCBOUTH
OCHOBBI COBPEMEHHOI OpraHu3aliiy MPOU3BOJCTBA M OPraHU30BATh
BBIITYCK KOHKYPEHTOCIIOCOOHOMH MPOAYKIINH. I'maBHBIC
COCTABIISIIOIINE MPOU3BOJICTBEHHOTO MEHEKMEHTa 0a3upyroTcsi Ha
OCHOBE TIPUMEHEHHMS HAy4YHbIX [JaHHBIX [0 HHCTPyMEHTaM
KOHKYPEHTOCIIOCOOHOH ~ 9KOHOMHKH;,  NPHUMEHEHUS  Hay4YHBIX
MTOIXOJI0B, MPHUHIIUIIOB, METOJOB W MOJEJIEd CHCTEMHOTO aHaJN3a;
MIPOTHO3MPOBAHWA W ONTUMH3ALMM HCIOJB30BAHUS PECYpCOB;
MOBBILIIEHNS] KaYeCTBA MPOAYKLIMHU MO CTAJUSIM JKU3HEHHOTO IMKIa
Ui o0ecrieueHus] KOHKYpeHTocrocoOHOCTH U 3(deKTHBHOCTH
Mpou3BOACTBAa. HayuyHO-pakTHYECKHE OCHOBBI CHCTEMOJIOTHH,
3anmoxxennbie JI. bepranamdu eme B 40-50 —x rogax u 1o cux mop
SIBJISIFOTCS IIPUOPUTETHBIMU TIPU UCIIOJIb30BaHUH CUCTEMHOM TEOpUU
JUIs 11eJiel TiTyOOKOro aHalln3a phIHOYHOM e TeIbHOCTH, BEIPAOOTKI
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MOJEIN CTpPATETUH YINPABIECHYECKUX pPEIICHUH IO Ppa3IUYHbIM
acrekTaM (pyHKIIMOHUPOBAHUS NPEANPHUITHIL.

DOKOHOMHMKa Tepexoja OT IUIAHOBOW K PBIHOYHOH Tpedyer
KOPEHHBIX W3MEHEHUN MpaBUJ YIpPaBICHHUA MPOU3BOJCTBOM H
HINYKSA HAyYHOW CTPATErMU Pa3BUTHs MPOM3BOJCTBA, YTO CTAHET
BO3MOXHBIM IPH HaJIW4YMM MOATrOTOBJIEHHBIX Kanpos. OOyueHue
CTYJEHTOB OCHOBaM MEHEI)KMEHTa II03BOJIIET HAJEAThCS Ha
[IPOABMXCHNUE B HAIPABJICHUM IIOJIOKUTEIBHBIX PE3YIbTAaTOB B
00JIaCTH KadecTBa YIIPABICHUYECKOH [MESITEIbHOCTU CIEIMAINCTOB
pasznuyHoro mnpoduis. M3ydeHne IUCHUIUIMHBI TIO3BOJHUT JaTh
MpeACcTaBJIeHHe O COCTOSHUM, NpobieMax U MepCreKTHBHOM
OpraHU3ally NPOU3BOACTBEHHBIX U IEPCOHAIBHBIX MPOLIECCOB.

UroObl BBIMOJHHUTE MOCTABJICHHYIO IIEib, HEOOXOAMMO JaTh
CTYJICHTaM OCHOBHBIC TIOHSTHS O TNPEANPHATAN KaK OOBEKTe
MPOM3BOJACTBEHHOTO  MEHEIKMEHTa; HAyYUTh  OIEPATUBHOMY
VIOpaBJICHUIO  MPOU3BOACTBOM;  O3HAKOMHTb C  OCHOBAaMH
(dhopmupoBaHUs MOJTUTUKHU pa3BUTHUSA MIpeIPUITHS u
MPOM3BOJICTBEHHONH HH(MPACTPYKTYPHI; cHOPMHUPOBATH Y CTYJCHTOB
npeacTaBieHue 00 OTBETCTBEHHOCTH PAaOOTHHKOB BCEX YPOBHEH 3a
pe3yNbTaThl YIPaBIEHYECKON AEATEIHLHOCTH MPEANPHUITHS; HAYIUTh
MPUHIMIAM OOIICHHUS, BEICHHS JICJIOBBIX NIEPErOBOPOB; 03HAKOMHUTH
¢ mporueccoM (pOPMUPOBAHUS TPYAOBOIO KOJUICKTHBA, IPABUIBLHOMY
MOBEJICHNIO B YCJIOBUSIX CTPECCOB W KOH(MIMKTHBIX CUTYALM; NaTh
IPEJCTaBIEHUE O B3aUMOCBS3M  PE3yJbTaTOB MEHEIKEPCKOM
JESITEIbHOCTH M KOHKYPEHTOCIIOCOOHOCTU MPOLYKIMHU/YCIyT; AaTh
MPEICTAaBICHUE O Pa3BUTHU NMPOU3BOJICTBEHHOTO U NEPCOHAIBHOTO
MEHE/PKMEHTa Ha COBPEMEHHOM »JTalleé M TMOAXO0JaX B OIEHKE
9KOJIOTUYHOCTH TPOIYKIMH W YCIYT, OCBOMTh METOAHMKY pacueTa
KaJICHIapHO-TJIAHOBBIX HOPMAaTHBOB JJISI PA3JIMYHBIX MPOU3BOCTB,
OCBOMTH TEXHOJIOTHIO pacdera IMPOM3BOACTBEHHBIX IUIAHOB Ha
pa3IMYHbBIe TPOMEXYTKH BPEMEHH M B PA3IMYHBIX NMPOM3BOCTBAX,
O3HAaKOMHTH C OCHOBaMH  (OPMHUPOBaHHMA  KOJUIEKTUBA U
OpraHM3allMM TPYAOBBIX TPOIECCOB; HAYYHTh CTYIEHTOB YMEHHIO
YIPaBIATh MPOU3BOJACTBOM B YCIOBUSIX PUCKOB U KOH(DIMKTHBIX
CUTYyaLHi.
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VJIK 658.91
HBaHen K. M.

Besiopycckuii rocyjapcTBEHHbIN YHUBEpPCUTET, I'. MHHCK

rOCYJAPCTBEHHBIY YYET BOAHBIX
PECYPCOB B PECITIYBJIUKE BEJIAPYCh:
IIPABOBOM OB30P

B cmamve ananuzupyromes meopemuueckue nooxoovl u
HOPMbL  9KONO2UHECKO20 3AKOHOO0amenbcmea 00 yueme B0OHbIX
pecypcos 6 obracmu 0Xpaul oKpydicaroujell cpeobl, KaK 1emMeHma
OpP2AHU3AYUOHHO-NPABOBO2O  MEXAHU3MA  OXPAHLL  OKPYICAIOUfell
cpeovl. Ha ocnose paccmompennuvix nonodiceHuli 3ak0Ho0ameibcmea
obocHosbisaemcsi  He0OXOOUMOCMb — G6HECeHUsl  UBMEHEeHUU U
Odononnenuti 6 3axon Pecnybonuku bBenapyce «06  oxpane
OKpydfcaiowei  cpeovly, HANPAGIEHHbIX HA COBEPUIEHCMBOBAHUE
HOpM 8 cghepe yuema 6 obracmu oxpamvl OKpyscaiowel cpeobl 6
Kayecmee 2apanmuy KOHCIMUMyYUOHHO20 Npasd Ha O1a20NPUSMHYIO
OKPYAHCAIOUWYIO CPeoy.

Pecnybnuka bemapycs Oorata BogHBIMH pecypcamu. Tak,
CpeIHsisl TyCTOTa pe4yHor ceTu cocrtabiseT 25 kM Ha 100 km2. Ha
teppuropun Pecriyonuku Benapyce 20,8 Thic. pex. Mx oOmias mpivHa
90,6 TteIc. KM [1]. CormacHa Bognoro kozekca Pecmybmuku
benapycs ot 30 anpenst 2014 r., BOgHbIE pecypchl — NOBEPXHOCTHbBIE
W TO/A3EMHBIE BOJBI, KOTOpPbIE HCIONB3YIOTCA WM MOTYT OBITh
MCIIOJIb30BaHbI B XO3SIMCTBEHHOM U MHO# JesTebHOCTH [2].

Boaneie pecypchl  uUMeEOT OOJNBIIOE IKOJIOTMYECKOE U
SKOHOMHYECKOoe 3HadeHue s PecnyOonmuku benapych, Tak Kak
TJIABHOE CBOWMCTBO JIIO0OTO pecypca — MOTeHIMaIbHAs BO3MOKHOCTb
WX y4yacTusi B IPOU3BOJACTBE M MOTpeOsieHMH. B cB3u c 3THM
3¢ GEeKTUBHOE YIpaBiIeHUE BOJHBIMU PECYpCaMU SIBJISIETCSl OJTHOM U3
BaXHEHIINX 3a/1a4 YCTOHYMBOTO PAa3BUTHUS CTPAHBI B IIEJIOM.

[IpaBoByI0 OCHOBY ympaBlieHHS BOJIHBIMH pecypcaMu
COCTAaBJISIET Bonansrit KOJIEKC Pecnybnuxu benapycs,
o0ecreyuBarONIMi yCIOBUS JUIsI OCYIIECTBIICHUSI FOCYJapCTBEHHON
MOJIUTHKH B 00JIaCTH MCHOIB30BAHUS U OXPAaHBI BOIHBIX OOBEKTOB.

[IpuopureTHsIM HampaBICHUEM COBEPIIICHCTBOBaHUS
roCyapCTBEHHOI'O YIpaBICHUS SIBIIAETCS peanu3anus
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npenycMoTpeHHbIX BoaneiM  komekcom PecnyOmuku  benapych
Mexanm3MmoB. Tak, cormacHo BonHoit crparernn PecnyOmmkn
Benapyce Ha nepuoa no 2020 roxa, pa3paboTaHHONW B COOTBETCTBHH
c B cooTBeTcTBUU ¢ BoaneiM kojekcom PecmyOmmku benapycs,
3akonom Pecny6muku bemapyce ot 14 Hos6ps 2005 roma «O0
YTBEPKICHUH OCHOBHBIX HAaIlpaBJICHUN BHYTPEHHEH M BHEIIHEH
nonutuku Pecriyonuku benapyce» [1], oiHUM 13 Takux MEXaHU3MOB
SIBIIIETCS - BEACHHWE TOCYJapCTBEHHOTO ydYeTa W KOHTPOIS 3a
WCTIONIb30BAaHMEM M OXPAHOW BOAHBIX PECYPCOB IO KOJMYECTBEHHBIM
1 KQ4eCTBCHHBIM TTOKA3aTEIISIM.

B cratee 70 3akona PecnyOmuku benmapych «O0 oxpaHne
OKpY)KafoIel Ccpemp 3aKpeIUIeHO: IOPUAUYECKHe JHIa |
WHOWMBUAYAJIBHBIC IIPCANIPUHUMATCIIN, XO3SIMCTBEHHAss M HMHas
JeSITENTBHOCT,  KOTOPBIX OKa3blBaeT BpPEAHOE BO3JCHCTBUE Ha
OKPY)KalIIyld Cpely, B TOM YHCIE OKOJOTHYECKH OITacHas
NEeSTeNbHOCTh, BHUABI W  KOJHYECTBO BEIOPOCOB M  COpOCOB
3arpsA3HAIOIINX BEIIECTB B OKPYKAIOIIYIO Cpeny, BUIABI U BEIHYHHA
BPEAHBIX (DU3MUSCKUX U UHBIX BO3JICHCTBUI HAa OKPYKAIOIIYIO CPEILY
MTO/ITIeKAT rOCy/IapCTBEHHOMY y4ery, MIPOBOIUMOMY
TEPPUTOPHAIBHBIMUA ~ OpraHamMud  MUHHUCTEpCTBA  IPUPOAHBIX
pPECYPCOB M OXpaHbl OKpyxarwiei cpeasl Pecniyonuku Benapycs, a
TaK)Ke WHBIMH CIIEIIUAIEHO YIIOJTHOMOUYEHHBIMU PECITyOIMKaHCKIMHE
OpraHaMH  TOCYIapCTBEHHOTO  yIpaBJIeHHWS B TIOPSJKe,
YCTaHOBJICHHOM 3aKOHOATeNbCTBOM Pecniyonuku benapycs [2].

locymapctBeHHOMY ~ y4eTy  TOIUIEKaT  BCE  BOJIBI,
cocraBistomme BomHbIA ¢oHA Pecrybnnku bemapych, a Taxke
HCIIOJIb30BaHUEC BOJ BOAOIIOJB30BATCIIIMU I IINTHEBBIX,
XO3HCTBEHHO-OBITOBBIX, JIEYEOHBIX, O3J0POBUTENBHBIX U JIPYTUX
HYX]I HaceJIeHus, a TaKxKe CeNTbCKOXO03AUCTBEHHBIX,
IIPOMBINJICHHBIX, OHEPreTUYCCKUX, TPaHCIIOPTHBIX,
PBIOOXO3SUCTBEHHBIX M WHBIX TOTpebHOocTeit (cT. 90 Boanoro
kojekca Pecryonuku bemapycs).

CornacHo cratse 91 BogHoro kogekca Pecybnuku benapycs,
TOCYIapCTBEHHBI  BOJHBIA  KagacTp  MpenacTaBiser  co0oit
CHCTEMAaTHU3UPOBAaHHBIM CBOJA JAaHHBIX: O BOJIHBIX OOBeKTax (UX
KOJINYECTBE, MECTOIOJIOKEHUH, IUIOMIaAd WM TMPOTSHKEHHOCTH C
YIETOM Ki1accupukamm BOJHBIX 00BEKTOB); 0
THAPOOHOTIOTUIECKHX, THAPOXUMHYECKUAX u
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TUAPOMOP(OIOTHYECKUX —TIOKA3aTeNsIX TOBEPXHOCTHBIX BOJIHBIX
00BEKTOB, 00 WX DSKOJOTHYECKOM COCTOSHHH (cTaryce); O
BOJIONOJIb30BATENAX, OCYIIECTBISIOIIMX HCIIONb30BaHUE BOJ Ha
rpaBe CHEIUATIBHOTO, 000co0IeHHOrO BOJIONIOJIb30BaHUS
TTIOBEPXHOCTHBIMH  BOTHBIMH OOBEKTaMH (WX YacTIMH) U
XO3SIICTBEHHO-TIUTHEBBIX, THAPOIHEPTETUUECKUX HYXKI U HYK]
oOecriedeHus: 00OpPOHBI WM TIpaBe apeHAbl Uil PHIOOBOACTBA (IO
BHIaM W IIEJSIM BOJOIIONB30BaHMA); 00 oOBbeMax Iq0O0BIBaeMOit
(M3pIMaeMoii) BOABI, COpachIBaGMBIX CTOYHBIX BOJI; O 3amacax
MOJ3EMHBIX BOJ; 00 ydere JOOBIBa€MBIX IMOJ3EMHBIX BOJ,
M3BIMACMbIX MTOBEPXHOCTHBIX BOJ U CTOYHBIX BOJ, COPachIBAEMbBIX B
OKPY)KaIOIIyI0 Cpeny; O IPYTHX CBEIEHHUSX 00 HCIONB30BAHUH U
oxpase Boz [1].

B MupoBOM IpakTUKE IIOJ TOCYAAPCTBEHHBIM BOJHBIM
KaJacTpOM  TOHHMAIOT TOCYAAPCTBEHHBIM  PETUCTPAIMOHHBIM
JOKYMEHTOM BOJHBIX OOBEKTOB M BOJIOTIONB30BATENEH U COICPKHUT
COBOKYIHOCTh  O(HIMAJIbHBIX  CBEICHHUA O  COCTOSIHUA U
HCIIOJIb30BAaHUH BOJHBIX OOBEKTOB U MX BOIHBIX PECYPCOB, a TaKKE
0 BOJIOTIONTE30BATENSX.

[IpenmeTroM TOCYIapCTBEHHOTO BOJHOTO KaJacTpa SIBISIETCS
BCECTOPOHHEE M3YyUYEHHE M OLIEHKa MPHUPOJIHBIX BOJIHBIX PECYpPCOB,
WX WCIONB30BAaHME 110 KOJMYECTBEHHBIM W  KAadeCTBEHHBIM
MMOKAa3aTeNsIM, PETHUCTpAIMsl TpaBa BOJOIMOJIB30BAHUS U PEXKUMa
XO35IICTBEHHOTO MCIIOJIb30BaHUS BO/I.

I'maBHas 3amaya TOCYHapCTBEHHOTO ydeTa BOJ COCTOUT B
OTpeNeNIeHNH KOJIMYecTBa M  KadecTBa BOJHBIX  PECypCOB,
COCTAaBJISIOIIMX EAWHBIM TOCYAapCTBCHHBIH (DOHI MaHHBIX 00
WCMOJIb30BAHUM BOJ JUISl HYXJ HapoJHOro Xxo3siicrBa. Takoi
KOHTPOJIb TIpEJrojaracT COOII0JCHNE BCEMH 3aWHTEPECOBAHHBIMH
OTpaciiIMHA HAapOJIHOTO XO3SIMCTBA, OTACIbHBIMH MPEANPUATHIMH U
VUIPESKICHUSIMA, a TaKKe TpaKIaHAMH YCTAHOBJICHHOTO TIOPSIKA
WCIIONIb30BAHUS M y4yeTa BOJ, JUKBUIAIMIO TOCIEACTBHHA OT HX
BpPEAHOTO BO3/ICHCTBUS.

OCHOBHbIE ~ TPUHIUIBI  (QYHKIHOHUPOBAHUS  CHCTEMBI
FOCYJapCTBEHHOI'O y4€Ta HCIOJb30BaHUA BOJHBIX PECYpPCOB
CBOJATCS K CIIEAYIOLIEMY.

OTtnenpHBIE BOAOIOIB30BATENH OCYIIECTBISIOT TEPBUYHBIN
y4eT BOAOMOTpeONeHNs] M BOHOOTBeNeHHs. llepBudHOMY yUeTy
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MTOJITICKUT HMCIIOJIb30BaHUE BOJ MPOMBINUICHHBIMH, CTPOUTEIIBHBIMH,
TPaHCTIOPTHBIMH, CENTbCKOX03SCTBEHHBIMU u WHBIMA
MPENNPUITUIMYU, OPTaHU3AIUSAME U YUPESIKICHUSIMHE, IOPUIAYCCKUMU
u (u3NYeCKUMH JuiaMu (B JaJbHEHIIEM - BOJOIOJIBL30BATEIIN),
HE3aBHCHMO OT WX BEJOMCTBEHHOW ITOAYMHEHHOCTH, WMCTOYHHKOB
BOJOCHAOKEHUS W TPUEMHHUKOB CTOYHBIX BO/I.

Pesynbrarel ydera TpEACTAaBISIOT B BHUJC OTYETOB IO
YCTaHOBJIEHHOH (hopMe MECTHBIM OpraHaM [0 pEeTryIHpOBaHHIO
WCTIONB30BAaHUSI W OXpaHE  BOJ, KOTOPBIE  PAacIoNiararoT
BBIYHUCIUTEIBHBIMUA IIEHTPAMH W KOHTPOJIUPYIOT TPaBUIBHOCTH
BEJICHUS OTYCTHOCTH.

Takast opraHu3anys y4eTa v UCMOIB30BaHUS BOJ] 3HAYUTEITHHO
ympoiiaer oopaboTKy MaHHBIX, yNy4IIaeT aHajlh3 HCIOIb30BAHUS
BOJHBIX PECYpCOB U CIOCOOCTBYeT 0ojiee  paliOHATIBLHOMY
IUIAHUPOBAHUIO BoOMOTpeOaeHnss u BomooTeeneHus. [locrmemnee
00CTOATEIHCTBO BAXKHO €Ile M TOTOMY, YTO B BOAHBIX OOBEKTaxX, B
KOTOpBIE cOpachIBAaIOT CTOYHBIE BOJIBI, HEOOXOJUMO UMETh OOBEMBI
YHCTBIX BOJ, OOECIEUYHMBAIONIMX B CPEJHEM JIECATHKpATHOE
pazbaBiieHrE 1a)Ke OYHIICHHBIX CTOKOB.

[lomyuenHsle MaTepualibl HCIOJIB3YIOT JJS COCTaBJICHUS
COOpPHMKOB OCHOBHBIX TOKa3aTejei HCIOb30BaHMs BOJ B CTpaHe U
BOJHOTO KajacTpa. BeneHne rocynapcTBEHHOTO BOJHOTO KajacTpa
PeciyOnmku ~ bemapyce  ocymiectBisiercss  MHHHCTEPCTBOM
MIPUPOJIHBIX PECYPCOB M OXpaHbl OKPYKAIOIIEH Cpeabl COBMECTHO C
MuHHUCTEPCTBOM 3/IpaBOOXpaHeHHs. B paMkax ToCyIapCTBEHHOTO
BOAHOTO Kamactpa PecrmyOnmuku  bemapyck — ocymiecTBiseTcs
eXerogHoe o(QuIMaNbHOE W3JAaHHE MaTepHaioB O TeKyIleM
COCTOSIHMH BOJHBIX pecypcoB PecryOnmku benapyce.

COop MmaTepualioB, WX aHajdu3, 00O0O0INEHUE W ITyOJIMKAIIIO
I'BK OCYIIECTBIISIET PVII «lleHTpanbHbIH HAay4HO-
WCCIIEIOBATEILCKUI ~ MHCTUTYT KOMIUIEKCHOTO  HCIOJIB30BAHHUS
BOAHBIX pecypcoB» (manee - PYII « ITHUUKKWBPy).

B pamkax I'BK ¢ 1994 r. B PVII «lJTHUUKHNBP» exeronno
OCYIIECTBJIsICTCS 3 MyOJIMKanuu: MH()OPMAIMOHHBIN OIOJIJICTEHD K
MexTyHapOIHOMY JHIO BOJBI, OTMEeUaeMoMy 22 MapTta, Opoiropa
«®DakTHYecKkoe BOJAOMOJL30BAaHHE © COPOC CTOYHBIX BOJ B
Peciyonmke  bemapychk» W MEXKBEIOMCTBEHHOE — HM3JaHUC
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«l'ocynapcTBeHHBIM BOAHBIN KamacTp. Boasbele pecypcsl, HxX
WCTIONTb30BaHME U Ka4eCTBO BO.

Cnenyer  OTMETHTb, UYTO  KOHKPETHOE  COAEp)KaHHE
KaJacTPOBBIX pabOT M CPOKM WX BBHINOJHEHHS PErIaMeHTUPYIOTCS
«TexHoIOrnueckol cXeMol BENEHUS T'OCYAAPCTBEHHOI'O BOJHOIO
kanmactpa PecrryOnmku benmapyce», yrBepkneHHOW MUHHUCTEPCTBOM
MPUPOAHBIX PECYpCOB U OXPaHBbl OKpYy:Karomiel cpeapl PecmyOmmku
Bbenapycs 23 oktsaopsa 1995 r.

OpraHun3aioHHO-TIPaBOBbIE BOTIPOCHI 1o BEJICHUIO
TOCYJapCTBEHHOTO BOJHOrO Kajmactpa B PecnybOnuke benapych
ompeneneHsl B [locranoBnennn CoBera MunuctpoB PecryOnnkn
Bemapyce ot 12 mapra 2010 1. Ne 345 «OO0 yTBepKIeHUN
[lomoxxeHnss o0 TOpsAKE BENEHUS TOCYJApPCTBEHHOTO BOJHOIO
kagactpa» (manee — [Tonokenue») [3].

Crnemyer Takke OTMETHUTh, YTO JaHHBIE TOCYAapCTBEHHOTO
BOJHOTO KajacTpa WCIIONB3YIOTCS JJISi OLEHKH COCTOSHHUS H
MIPOTHO3UPOBAHUSA THJPOJIOTMYECKOTO W  THJIPOre0JIOrHYecKOro
PEXKUMOB BOJI U KauecTBa BoJl. Tak, B crarbe 16 3akona PecryOiuku
bemapyce or 9 gmBapas 2006 roma Ne 93-3 «O
THIPOMETEOPOTIOTHIECKOM JIESTENIEHOCTI yKa3aHo, 4TO
TUIPOJIOTHYECKHE HaOIoIeHUSI MIPOU3BOAATCS
THUIPOMETEOPOJIOTHYECKON CITy’)kOOW B mensx cOopa MaHHBIX O
COCTOSHMM  PEK, 03€p, BOJOXPAaHWIWIN, KaHAJIOB, HHBIX
MMOBEPXHOCTHBIX BOJHBIX OOBEKTOB U 0OJIOT, HEOOXOIUMBIX KaK JIst
BeJIEHUs TOCYJapCTBEHHOTO ydeTa M MOHHUTOPUHIa MOBEPXHOCTHBIX
BOJI, TAK U BEJCHUsI TOCYIapPCTBEHHOTO BOJHOTO Kaaactpa [4].

JanHbIil (akT TOBOPHUT O MPABOBOM W MPAKTHYECKOW CBS3U
THAPOMETEOPOTIOTHIECKOH CITY>KOBI C JEATEIHHOCTHIO IO BEIACHHIO
BoiHOrO Kajgactpa B PecnyOnuke bemapycs. Ongnako o (yHKImMAX
THAPOMETCOPOJIOTHYECKON  CIIy>)kObI B JIaHHOM — 00JlacTH B
[TomoxeHnu 3aKOHOAATETHHO HE YPETyIHUPOBAHBI.

Ha ocHOBaHuMM ©pOBEAEHHOro aHanM3a, Ha Haml B3I,
nesecoo0pasHo:

1. Jomomuuts crathio 1 3akona Pecmybmmkm bemapycs«O0
OXpaHe  OKpYXKarollell  cpelpl»,  CIEOyIOIIeH  peaaKIuen:
TOCYJapCTBEHHBIH  BOJHBIM  KagacTp  NPEACTaBIsieT  cOOOH
CHUCTEMAaTHU3WPOBAHHBIM, TIOCTOSTHHO  TONOJHSEMBIH ©  TpH
HEOOXOJUMOCTH yYTOYHAEMBIM CBOJ CBEIEHUI O BOJHBIX OOBEKTax,
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COCTABJISIONINX €AUHBIA TOCYIapCTBEHHBIA BOJHBIN (DOHJ, BOIHBIX
pecypcax, pexuMe, KauecTBe M HCIIOJIb30BaHUU BOJ, a TakXKe O
BOJOIIOJIL30BaTEIISIX.

2. Jlononnutek IlonoxkeHue IIYHKTOM B CJIEAYyIOLIEH
pelaKuu:;

«l"ocynapcTBeHHAs THIPOMETEOPOIOTHUECKAs CITyK0a:

KOOPJMHUPYET, HANPaBIsSeT M OOBEIUHSACT BCE PaOOTHI MO
co3panuio B Beaeumio I BK;

paspabaTsIBacT COBMECTHO HOPMAaTHUBHO-TEXHUYECKYIO
JIOKYMEHTaIMIO0 TOCYy1apCTBEHHOI'O0 BOJIHOTO KaJacTpa,

COTJIaCOBBIBAET METOJAMYECKUE yKa3aHUsS II0 BEJICHUIO
FOCYJapCTBEHHOIO  BOJHOTO  KajaacTpa, MakKeThl  M3IaHWK
FOCYyIapCTBEHHOTO BOJHOIO KajacTpa W Jpyrue HOPMaTHUBHO-
TEXHUYECKUE IOKYMEHTBHI;

BEITIONHSIET CBOJIHBIA aHAJIN3, YBI3KY U 0000IIEHNE JaHHBIX O
MOBEPXHOCTHBIX U MOJ3EMHBIX BOJAX U JIP.».

BubGnumorpaduueckuii crircox

1. Bognas ctparerust Pecnmybmmku bemapycs Ha mepuom mo 2020
roga, 11.08.2011 Ne 72-P//MuHuUCTEPCTBO NMPHUPOAHBIX PECYPCOB H
OXpaHbI OKpykatoiieit cpessl Pecriyouku benapych [DneKTpoHHBIN
pecypcl]. Pexum JIOCTyTIA:
http://www. mlnprlroda gov.by/ru/new_url _1649710582-ru/ - 2015 —
(Hara mocryna: 27.06.2015).

2. Boansiii kogekc Pecniyonuku benapych: konekc Pecn. benapyce,
15 nronsa 1998 1. Ne 191-3: B pen. xonekca Pecn. benapycs, ot 14
monst 2011 1. Ne293-3: cwusm. m gjom.// Koncymerant I[lmroc:
Benapycs. TexHomnoruss 3000 [Dnexrponnsiii pecype] / OO0
"FOpCrektp". - Munck, 2015.

3. O6 yrBepxaenuu llomokeHuss o0  mOpsAAKE — BEOCHHS
rOCYJIapCTBEHHOT'O BOJHOTO KajacTpa: nosoxenune Pecn. benapych,
12 mapra 2010 r. Ne 345-3: c usm. u nomn. // Koncynwsrant [liroc:
Benapyce. Texnomorus 3000 [DnextponHsiii pecypc]/ OO0
"FOpCnektp". - Munck, 2015.

4. O THOPOMETEOPONIOTUYECKOW JNIeATEeNbHOCTH: 3akoH Pecr.
Benapyce, ot 9 suBaps 2006 roga Ne 93-3: cusm. m gom. //
Koncynprant Ilmtoc: bemapyce. Texnonorus 3000 [DnexTpoHHBII
pecypc] / OO0 "HOpCrektp". - MuHck, 2015.

297



VJIK 349.6
Kuwm B. C.

BJ/1aAMBOCTOKCKHI rocyAapCTBeHHbINI yHUBEPCUTET
3KOHOMMKM M CEpBHCaA

K BOITPOCY O HEKOTOPBIX AKTYAJIbHBIX
MMPOBJIEMAX ITIPABOBOI'O PETYJINPOBAHU S
3KOJIOTUYECKOH 3KCIIEPTU3bI B
POCCUVICKOU ®EJEPALIUU

Cmamus noceésawjeHa npasosomy pe2yiuposaHuio 3KOI02UYeCKOU
axcnepmuswvl 6 Poccuiickoi  ©@edepayuu. Ha ocnose ananusa
Oelicmeyrowe20  3aKOHOOamMeNbCmed OYEeHUBAEMC S COBPEMEHHOoe
COCMOsIHUE UHCTMUMYmMda 5K0A02UdecKkou skcnepmusvl 6 Poccuu.
Ob6o3nauenvl  OCHOBHbIe NPOOIEMbl  NPABOBO2O  Pe2yIUPOBANUS
9KOI02UHECKOU IKCHEPMU3bL, d MAKIHCe NYMU UX NPEe00ONEHUsL.

AKTyanbHOCTh YKa3aHHOM TEMBI HE BBI3BIBAET COMHECHUS,
MIOCKOJBKY pOJIb 3KOJOTHYECKOM »sKcmepTusbl B Poccuiickoil
Qenepanmu cIOXKHO BooOIIe TepeoneHnTs. OHa SBISETCS Mepoid,
HalpaBJICHHOM  HA  TPEJOTBPAIEHHUE  YIPO3  OKpYyKaromei
MNPUPOJHON Cpefie, CPEeACTBOM AOCTUKEHHUST KOMIIPOMHCCA MEXIY
MyOJIMYHBIMA W YaCTHBIMH WHTEpecaMu. Mexay TeM, HECMOTps Ha
0€3yCJI0BHBIC JIOCTOMHCTBA, HHCTUTYT KOJIOTUYECKON IKCIIEPTU3HI B
Poccuiickoit ®enmeparuu  He CBOOOJIEH OT HEIOCTaTKOB. B
YaCTHOCTH, €CTh NIPOOJEMBI MPABOBOTO PETYIHUPOBAHHS, KOTOPHIC
HY>KIafOTCS B UCCIICIOBAHUH M YCTPAHCHHH.

IlosiBneHue WHCTUTYyTa OSKOJIOTMYECKOW DKCHEPTHU3bl B
Poccuiickoii ®Denmepanuy BhI3BAHO OOOCTPEHUEM 3KOJIOTHYUECKOM
CUTYaIlUl M YCUIIEHUEM BHUMAaHHS CO CTOPOHBI OOIIECTBEHHOCTH U
rocyzapcTsa, K BOIpOcaM OXpaHbl OKpy»xKarowed cpeasl. MTHCTUTYT
AKOJIOTHYECKOW DKCIEPTU3bI TPEXJE BCETO0 IMPU3BaH OOCCIICUUTH

OJIarONPHUATHYIO OKpY>KaIOLLYyIO cpeny, rapaHTUPYEMYIO
Konctutynueit Poccuiickoit denepanu. Pa3Burre 3Kk0HOMUYECKUX
OTHOIIICHHUH, MIPOMBIIILIIEHHOTO MPOU3BOJICTRA, HAay4YHO-

TEXHUYECKOTO CEKTOPa HETaTUBHO BIUSET HA OKPYXAIOILIYIO Cpeny,
CO3JIaeT Yrpo3y YHUUYTOXKECHHUS YHHKAIBHBIX TPUPOJHBIX OOBEKTOB.
OpHako pa3BUTHE HAYYHO-TEXHUYECKOTO0 KOMIUIEKCA HE BCerna
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MOKET OBITh COIPS’KCHO C yrp030ﬁ IMPUYIUHCHUA BpCJa 5KOJIOTHH.
I[J'IH Takoro 0e30IMacHOro pa3BuUTUA CYIIECTBYIOT OTHACJILHBIC
HWHCTUTYTBI OKOJOTUYECKOTO IIpaBa, HA3HAUYCHNUE KOTOPBIX COCTOUT B

penynpeKIcHHH, MpeAOoTBpAICHUH u HEIOMYyILICHUN
9KOJOTUYECKOTO  MPOW3BOJA CO  CTOPOHBI  XO3AHCTBYIOIIHX
CyOBEKTOB.

WHctuTyT 3K0Normyeckoi sxcnepTusbl B Poccun Geper cBoe
Havayo ¢ npuHATHA DenepanbHOro 3akoHa OoT 23 HOs0psa 1995 roga
«O06 »sxomormueckoir skcmeptuze» Ne 174-03. HeobXxoammocTh
MNPpUHATHUA JAaHHOTO HOPMATHBHOI'O IIPABOBOT'0 daKTa, KaK OTMCYAJIOCh
BBIIlIE, OOYCJIOBJICHA  3KOJOTHYECKON  CHUTyalueit, KoTopas
CJIOXHJIACh B POCCHICKOM TOCyIapcTBe € ToMy BpemeHH. CaMbIMU
3HAYUTCIIbHBIMU 3KOJIOI'MY€CKUMHU 6CI[CTBI/ISIMI/I, nmpousomeAMMMU B
Poccun MOXHO cuMTarh, Hampumep, IOCIEACTBHS aBapuM Ha
UepuoOsuisckoit ADC, 3arpssHeHme o3epa baiikan orxomamu
[IEJUTIONI03HO-0yMa)KHOTO TIPOM3BOCTBA, TOCIENCTBUS aBapuu Ha
aTOMHOHN moxaBoxHOW noake B Oyxte Yaxkwma ([Ipumopckuii kpaid
Poccun). IlpunHSATHE 03HAYEHHOTO BBINIE 3aKOHA MOXKHO CUHTATh
OIHUM W3 WHCTPYMEHTOB OCYIIECTBIEHUS KOHCTHTYIIHOHHOTO
MIPUHITMIIA, U3JI0XKEHHOTO B cTtathe 42 Koncturyrmuu Poccuiickoit
denepanyy, COrNIACHO KOTOPOMY KaXJIblii HMMEET TMpaBoO Ha
OIaroNpPHUATHYIO OKPYKAIOIIYI0 CPENy, JOCTOBEPHYIO MH(OPMAITUIO
0 €€ COCTOSIHUH.

3aKOHO/IaTEITHLCTBO Poccwuiickoit Odeneparuu 00
AKOJIOTHYECKOW AKCIEPTH3E B HEKOTOPOM POJie YHUKAIBHO, TaK Kak
C TOMONIbI0 JAaHHOTO IIPEBEHTHBHOTO MEXaHM3Ma MOXHO
KOppEKTUpOBATh, HE AOIMYCTHUTbL WJIMW 3alpETUTHh IMOJTHOCTBIO
OCYLIECTBJICHUE  JEATENbHOCTH, HAHOCAIIEH  HEBOCIIOIHUMBIN
AKOJIOTHUYECKUH y1Iepo.

Henp3s we cormacuthes ¢ muenusimu E.H. 3axaposoit u E.H.
X0JIOMOBOM, KOTOPBIE OTMEUAIOT, YTO HKOJOTMYEecKas JKCIepTH3a,
KaK HUKakas Jpyras NpaBoBas Mepa DJKOJOTHYEeCKOro IIpaBa,
SIBIIIETCSL TIOCTaTOYHO 3((EKTUBHOW W pean3yeT CBOW MOTEHIIHAI
CpE/CTB IMOCTPOSHHS PABOBOTO TOCYJapcTBa M 00ECIIeYeHUs IpaBa
Ha OMaronpusATHYIO OKpY>Karomlyto cpeny [1].

B  ykazaHHOM BBIIE HOPMATUBHOM TIPaBOBOM  aKTe
JKOJIOTHYECKasi JKCIIepTH3a OIpenesieTcs Kak YCTaHOBJICHHE
COOTBETCTBHS JIOKYMEHTOB u (mn) JIOKYMEHTAIIHH,
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00OCHOBBIBAIOIIUX HAMEYaeMYyI0) B CBSI3M C pealim3anuell o0bekTa
SKOJOTUYECKOM AKCIEPTU3bI XO3SIICTBEHHYIO U HHYIO IESTEIBbHOCTD,
AKOJIOTHYECKUM  TPeOOBaHUSM, YCTAHOBJICHHBIM TEXHUYCCKUMHU
periaMeHTaMM M 3aKOHOJATENbCTBOM B OOJACTH  OXpPaHbI
OKpY’Karolleld cpedpl, B ULEIIX NPEIOTBPALLCHUS HETaTUBHOIO
BO3JICUCTBHSI TAKOU JIEATEIBHOCTH HA OKPYKAIOLIYIO CPENy.

W3 cMbicna JeragpHOTO OMpENeNCHUsl CIEAyeT, YTO MpeaMeT
9KOJOTHYECKON JKCHEepTH3Bl OOMIMpHEE, YeM 3TO BBITCKACT H3 €¢
Ha3BaHUS, IIOCKOJIBKY B IIPOLIECCE €€ MPOBEACHUS JIOJKHBI
VYUTHIBATHECA TAaKXKE COIMAIbHBIC, OKOHOMHYECKHE U HHBIC
MOCIIECACTBUAS peaU3alui OOBEKTa DKOJOTUYECKOH 3KCIEPTHU3BI,
CBSI3aHHBIE C HEONATOMPHUATHBIMA BO3/ICUCTBUSIMHU Ha OKPYKAIOIIYIO
cpeny.

[lepBonawanbHass  peAakiusl  3TOTO0  BaXXHEWIIETO |
OCHOBOIIOJArarouero nouiatuss B DeaepalbHOM 3aKOHE 3Bydalia
HMHaye: «DKOJOTMYEeCcKas 3KCIEPTHU3a - YCTAHOBIECHUE COOTBETCTBUS
HaMedyaeMoOM XO3JHCTBEHHOM M MHOM AESITEILHOCTH DKOJOTHYECKUM
TpeOOBaHUSAM M ONpE/C/ICHHE JOMYCTUMOCTH pealin3aluid 00beKTa
SKOJIOTUYECKOM PKCHEPTU3BI B LESAX NPEIyNPEKICHUS BO3MOXKHBIX
HEOJIarONPHUSTHBIX BO3JICHICTBUH 3TOU JeSITEIIbHOCTU Ha
OKPYXKAaIOIyl0 TMPUPOJHYIO Cpely MW CBA3aHHBIX C HHUMH
COLIMAJIBHBIX, PKOHOMMYECKMX M HHBIX MOCIEICTBUN peaau3aluu
00BEKTa IKOJIOTHUECKOM IKCIIEPTU3BIY.

[Nonoxxenusimu denepanpHoro 3akoHa ot 18.12.2006 Ne 232-
®3 «O BHeceHMM U3MEHEHUM B ['pagoCTpOUTENbHBIA KOJEKC
Poccuiickoii ®enepanuu U OTACNbHBIE 3aKOHONATEIBHBIE AKThI
Poccutickoit @eaepannum» IpeaMeT SKOJIOTHISCKON dKCTIEPTH3HI OBLT
cyxkeH. Kak cnpasemnuBo ormedaer M.M. bBpuHuyk, cyxeHue
npeaMeTa SKOJOTUYECKOM O3KCHEPTU3bl MOXKET OTPULIATEIIBHO
CKa3aThCSl HA €€ Ka4eCTBE W, TJIAaBHOE, HA COCTOSHUU OKPY>KAOIICH
Cpembl Kak B XOJ€ peaju3allid, TaK M ITO3XKE MPU OCYIIECTBICHUH
HaMe4yaeMOH JesTeILHOCTH [2].

[To muenuto H.B. Kuuuruna, takoe mupokoe ompeaeiacHue
OKOJOTHYECKON  DKCIIEPTH3bI  TMO3BOJIIET CAeNaTh ee  Oojee
KOMILUIEKCHOM, Y4Y€CTh HE TOJbKO SKOJOTHYECKHUE, HO U TECHO
CBSI3aHHBIC C HHUMH COLHAJIbHEIC, SKOHOMHUYCCKHE, a TaKXKe HHBIC
nocnejacTrus. BiitoueHUEe B MOHATHE 3KOJOTHMYECKON SKCIEPTHU3BI
TpeOOBaHUS O BBIICHEHHH BCEX 03 MCKIIIOUCHHH IOCICACTBUI
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peaNu3anuy  XO3SHCTBEHHOUW JAESTEIBHOCTH DPa3MBIBACT MPEIMET
9KOJOTHYCCKON DKCIEPTH3hI, nelacT e¢ HedopMmanin3oBaHHOW. B
paMKax ee MpoBeleHHS HEOOXOOUMO paccMaTpuBaTh HE TOJBKO
9KOJIOTHYECKHE, HO M WHBIE TIOCIEACTBUS (COIMAaIbHbIC) PeaNn3aliui
IUTAHAPYEMOU JesiTenbHOCTH [3].

Oepepanpublidi  3ak0oH ot 23.11.1995 Ne  174-03
peaycMaTpuBaeT BO3MOXKHOCTE MPOBEICHHE KaK TOCYy1apCTBEHHOM,
TaK ¥ O0IMIECTBEHHON SKOJIOTHIECKON IKCIIEPTH3HI.

Hapsny ¢ rocynapcTBeHHOH U 0OIIECTBEHHOMN AKOIOTHIECKON
OKCHEpPTH30H TakkKe CyHIECTBYIOT KOMMEpUYECKHe, Hay4yHbIE,
BEJOMCTBEHHBIE HKOJIOTHYECKHE OSKCIEPTU3bl. YKa3aHHBIC BHJIBI
OKCIIEPTH3 PaA3NUYAIOTCAd MEXITy COo0OH, TIpeXae BCero, II0
MPaBOBOMY PEXHMY, a TaKKe M0 CYOBEKTaM M IOPUIUYECKON cuie
PE3YIbTATOB JaHHBIX BUI0OB 3KCIICPTHU3.

3aKTrodeHusi, KOTOpble  BBINAIOTCA IO  pe3ysibTaTaM
BBIIIICTIEPEUUCIICHHBIX JKOJIIOTUYECKHX JKCIEepPTH3, HE 00JamaroT
MpU3HaKaMu 0OIIe00S3aTEILHOCTA M HE BJICKYT 32 COOOM HUKaKHX
FOPUANYECKUX MTOCIIEICTBUH.

Ocoboe BHUMaHHE  CJIeIyeT  YJeNUTh W3yYEHUIO
OOIIIECTBEHHOW 3KOJIOTUYECKOW JKcrmepTusbl. EE cymecTBoBaHMe
O3Ha4yaeT, 4YTO HacelleHHe CIOCOOHO Yy4YacTBOBAaTh B IPHUHSATHU
OKOJIOTHYECKH 3HAYMMBIX pemeHnid. CoriiacHo JeHCTBYOIIEMY
3aKOHO/IATENbCTBY, OOIIECTBEHHAs] DKOJOTHUYECKas JKCIIePTH3a
IIPOBOJUTCA 10 HMHUIIMATHUBEC rpaxaaH )41 OGIIICCTBCHHBIX
opranm3anuii (0ObEAMHEHWH), a TaKkKe 0 HHUIMATHBE OPTraHOB
MECTHOTO  CaMOYIIPaBIIEHUS OOIIECTBEHHBIMUA  OpTaHU3AIHsIMH
(oObeaMHEHUSAMH), OCHOBHBIM  HAIpaBICHUEM  JIEATCIHLHOCTH
KOTOPBIX B COOTBETCTBMM C HMX YyCTaBaMH MABJIACTCA OXpaHa
OKpy’Karoleil cpeapl, B TOM YHUCIIE OpraHu3alys M NpOBEICHHE
9KOJIOTHUECKOW JKCIEPTU3bl, U KOTOPBIE 3apErUCTPUPOBAHBI B
MOPSIIKE,  YCTAHOBJIEHHOM  3aKOHOJATENbCTBOM  Poccuiickoit
®denepanun.

OepepanbHblif 3akoH OT 23.11.1995 No 174-O3 noctaToyHO
JeTalbHO PErJIaMEeHTHPYET TOPSIOK TPOBEJCHHsT OOIIECTBEHHOM
SKOJIOTHYECKOW SKCIEPTU3bI, a TaKKE OCHOBAHHS JUIS OTKaza B
perucTpanny 3asiBICHHS O €€ TPOBEICHHH.

OOmIecTBeHHAs DKOJIOTHYECKAss DKCIIEPTH3a IPOBOIUTCS B
OTHOIIIEHUU OOBEKTOB, YKa3aHHBIX B CTaThsix 11-12 demepanpHOTO
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3akoHa oT 23.11.1995 Ne 174-®3, 3a HCKIIOYEHUEM OOBEKTOB
JKOJIOTHYECKOW DKCIIEPTU3BI, CBENEHUS O KOTOPBIX COCTABIISIFOT
rOCYJapCTBEHHYI0, KOMMEPUYECKYI0 W (WJIM) HHYIO OXpaHsSEeMYIO
3aKkoHOM TakHy. Hampumep, cormacHo yactu 6 crtateu 49
I'panoctpoutensHoro komekca Poccuiickoir ®enepanuu, He
IOIyCKaeTCsl ~ TMPOBEINEHWEe  WHBIX  OKCIIEPTH3  IMPOEKTHOM
JOKYMEHTAallUM, 3a  MCKJIIOYEHHEM  OJKCIEePTH3Bl  MPOEKTHOMU
JOKYMEHTAllMM, a TakXe TOCYJapCTBEHHOW  3KOJOTMYECKOMN
OKCIIEPTHU3HI MPOEKTHOW JTOKYMEHTAIMH OOBEKTOB, CTPOUTEIHCTBO,
PEKOHCTPYKIIMIO KOTOPBIX IMpPEAIojiaraeTcsi OCYIIECTBIATh B
HCKJIIOUUTENbHON SKOHOMUYECKOM 30He Poccuiickoil deaepaiuu, Ha
KOHTHHEeHTanbHOM  1menbde  Poccumiickoir  Demepanmu,  BO
BHYTPEHHUX MOPCKHUX BOJIax, B TEPPUTOPUAIILHOM Mope Poccuiickoi
Oenepanuy, Ha 3eMisIX  0c000  OXpaHAEMBIX  MPHPOIHBIX
Tepputopuil, Ha balikanbCckol NPUPONHOH TEPPUTOPUH, & TAKKE
MIPOEKTHOM JOKYMEHTAINN OOBEKTOB, CBSI3aHHBIX C pa3MeEIIeHUEM H
o0Oe3BpexkuBaHMeM OTXoJoB | - V  Kkiacca  omacHoCTH,
HCKYCCTBEHHBIX 3€MEJIbHBIX YUYACTKOB Ha BOJHBIX OOBEKTAX.

MHuorue wuccrenoBarenu B 00JaCTH SKOJIOTHMYECKOTO TpaBa
CTpaBeJIMBO OTMEYAIOT, YTO Takasi (hopmynupoBka B OenepaibHoM
3aKOHE I03BOJSIET M30eXaTh  TPENOCTaBICHUS  JOKYMEHTOB
OOIIIECTBEHHOCTH, CChUIAsICh HA HAJMYME OXPAaHIEMOW 3aKOHOM
TalHBbI.

Crnenytomieid npoOJeMON IPeACTaBIsIeTCS HECOBEPIICHCTBO
TOPSITIKA TIPOBEACHUS YKOJIOTUIECKON AKCIEPTU3bl. Tak, B KauecTBe
OJTHOM W3 OCHOBHBIX MPOOJIEM OTMEYAeTCs 3aBHCHMOCTH 3KCIIEPTOB
KOMHCCHH OT OpraHa TOCyJIapCTBEHHOW BIIACTH, IMMOCKOJBKY MOI00D
9KCIIEPTOB OCYIIECTBISIETCSI CaMHUM OPraHOM TOCYJapCTBEHHOM
BJIaCTU TIO COOCTBEHHOMY YCMOTPEHHIO, UTO  HCKIIOYaeT
BO3MOXKHOCTh YYacTHsl HE3aBUCHUMBIX JKcrepToB. Hepenku ciaydan
aJMUHMCTPATUBHOTO JABJIEHUS HA OKCIEPTOB, HAXOAAIIUXCA B
3aBHCHMOCTH OT OpraHa rocyJ1apCTBEHHOM BIACTH.

Tak, J.B. XaycroB oTmedaer, 4YTO MNpPOBEACHUE
9KOJIOTHYECKOW SKCIEPTHU3HI IPOUCXOIUT IO MPHHIIUITY KOHBeWepa,
T.€., KaK IPaBUJIO, OAHHU M T€ k€ IKCHEPTHI BKIIOYAIOTCS B COCTAB
9KCHEpPTHBIX KOMHUCCHHA. OHHM He BHHUKAIOT B CYIIECTBO OOBEKTa
9KCIIEPTU3BI, & TOTOBAT 3aKIIOUYEHHUE IO EAMHOMY O0IIeMy MIa0IoHy

[4]
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B 3akmiouenne HEoOXOAMMO OTMETHTH, 3a IBaALATHIICTHEE
CYIIECTBOBaHWE JAaHHOTO HHCTUTYTa 3KOJOTHYECKas HKCIEpTH3a
MOJIyYMJIa AOCTAaTOYHO YETKYIO 3aKOHOJATENBHYIO PErIaMEHTALHIO,
OJTHAKO, OCTAIOTCSI HACYIIHBIMH M HEKOTOpBIE MPOOJIEMBI, KOTOpHIC
TpeOyIOT HEMEUIEHHOTO Pa3pemIeHIs.

[IpencraBnsgeTcss HEOOXOOUMBIM BHECTH B CTaThio |
OepepanpHoro 3akoHa ot 24.11.1995 Ne 174-®3 pomnonHeHue o
HEOOXOJMMOCTH ydeTa COLHANBHBIX, JKOHOMHUYECKHMX W HHBIX
TIOCIICICTBHM, CBSI3aHHBIX C peaan3aneldl 00bheKTa JKOJOTHICCKOMN
JKCIepTU3bl; B cTaThio 15 ®exepanbHoro 3akoHa oT 24.11.1995 Ne
174-®3 - 06s13aTeNBHOCTD (GOPMUPOBAHUS IKCIIEPTHON KOMHCCHH Ha
KOHKYPCHOI OCHOBE.
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VK 343.21 (476)
Kpacyukwui I'.B.
Besiopycckuii rocyjapCcTBEeHHbIN YHUBEpPCUTET, I MUHCK

OUTOCAHUTAPHAA BE3OINACHOCTDb KAK
3JIEMEHT 3KO0JIOTUYECKOH BE30MACHOCTH
IMPU B3AUMO/IECTHUHUU ITIPOU3BO/ICTBA U
OKPY>KAIOIIIEX CPE/IBI: YTOJIOBHO-
IMPABOBOM ACIIEKT

B cmamve nposeden ropuouueckuii anaiuz 00HO20 U3 21eMeHMO8
cocmasa  npecmyniienus, npedycmompennozo cmamoveti 280
Yeonosnozo rxooexca Pecnybnuxu Benapyce. Aémopom npueedersvi
NO3UYUU PA3TUYHBIX VUEHbIX OMHOCUMENbHO 00beKma YKA3aHHO20
cocmaea npecmyniienus. B cmamwe @vickazana mouxa 3penusi o
mom, umo  colepicanue  00vekma  YKA3aHHO20 — COCMAsd
npecmyniieHus mpeoyem 0OnoaHUMeNbHO20 U3YUeHUSL.

Cormacio  Konmenmuu — HalmoHalbHONW  0€30MAaCHOCTH,
yrBepkaeHHo Ykazom Ilpesunenra PecnyOnuku bemapycws ot 09
HOos10pst 2010 1. Ne 575, ofHO¥M M3 OCHOBHBIX YI'pO3 HAIMOHAIBHOM
0€30IIaCHOCTH  Ha3BaHO  paJUOAaKTUBHOE,  XHMHYECKOE U
OMOJIOTHUECKOE  3arpsA3HEHHE I0YB, 3€Melb, BOX, HeAp,
PacTUTENBFHOCTH U aTMOCHEPHI.

boprba Cc CcOpHOM pacTUTENBHOCTHIO, OOJIE3HAMH W
BpPEIUTEISIMM ~ PAaCTEHUM Ha  CETOAHALIHMNA J€Hb  SBIISETCA
HEOTHEMJIEMbIM 3JIEMEHTOM MeXaHU3Ma B3aUMOJIEHCTBUS
MPOM3BOACTBA, B TOM UHCJIE  CEIIbCKOXO3AWCTBEHHOTO, W
OKpY>Karolle cpeibl.

OpHolt 3 Mep oOecTieueHHs SKOJIOTHUECKON 0e30IMacHOCTH U
OXpaHbl TIPUPOJTHON Cpelbl SIBISETCS COCTaB MPECTYIUICHHUS,
MIpeayCMOTpEeHHBIN cTatbel 280 YromoBHOTO Komekca PecmyOimku
Benapyce (manee — VYK Pecnyonuku benapycs) «Hapymenue
MPaBWI, YCTAaHOBJICHHBIX I OOPHOBI C COPHOM PacCTUTENBLHOCTHIO,
0O0JIE3HSAMU U BPEIAUTEIIAMU PACTECHUI».

Hekotoprle yueHble CUUTAIOT, YTO HENOCPEICTBEHHBIM
00BEKTOM JAaHHOTO TIPECTYIJICHUS SIBISIOTCS  OOIIECTBEHHBIC
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OTHOILICHUS, o0ecreunBaronne Oe3omacHoe COCTOSIHHE
pacTUTENBHOCTH W KUBOTHBIX.  HecoOmiogenwe — mpaBwi,
YCTAHOBJICHHBIX A7l  OOpbOBI C COPHOH  pPacTHTENLHOCTBIO,
OONE3HSIMH W BpPEOUTENSIMH  PAcTEHHi...CO3JaeT  yrposy
SKOJIOTHYECKOH Oe3omacHocTH [9, ¢. 646-647].

Hy6oBux O.JI. cumraer, yTo TpenmMeToM (OOBEKTOM) 3TOTO
MPECTYIUICHUS SBIISIFOTCS NpU3HABaeMbIe €CTECTBCHHBIMHU
MIPUPOIHBIE CBOICTBA PacTEeHUil, KOTOPHIE OXPAHAIOTCS MTPABHIIAMH H
MOTYT OBITh HapyIleHbl B pe3yibrare OOJIE3HH WIW TIOJ
BO3JICHiCTBHEM BpeauTenei pacreHuii [1].

[To muenuto Xernakopa D.H. 00beKTOM yKa3aHHOI'O COCTaBa
MIPECTYTUICHUS SIBIAIOTCS OOIECTBEHHBIE OTHOIICHHWS MO OXpaHe
€CTECTBEHHOM JIECHOM M WHOU pacTUTENBHOCTU U HCKYCCTBEHHO
BBIPAIICHHBIX HACAKICHHI OT 3a00JIeBaHUI U BpeauTenei [3, ¢.76].

B kommenTapunm K YroimoBHOMY Kojekcy Poccuiickoil

depeparin  00BEKT M NpPEAMET ONMHAKOBHI — JTO IpaBHIIa,
yCTaHOBJICHHBIE 7151 O60PHOBI ¢ OOJIE3HSIMHU U BPEAUTEISIMI PACTCHHUM
[5, c. 769].

B Ilocranosnenun Ilnenyma Bepxosnoro Cyna Poccuiickoit
Oeneparyu ot 5 HOsIOps 1998 1. «O mpakTHKE MPUMEHEHUS CyJaMH
3aKOHO/IAaTeNbCTBA 00  OTBETCTBEHHOCTH 3a  DKOJIOTUYECKHE
MPaBOHAPYLICHUs» B  YHUCIE  HENOCPEACTBEHHBIX  OOBEKTOB
9KOJIOTHUECKMX  MPECTYIUIGHWH  Ha3blBaeTcs  CTaOMIIBHOCTD
OKpY>Karolel cpefpl, MPUPOAHO-PECYPCHBIN MOTEHIHAN, a TaKXke
rapantupoBaHHoe ctatbeid 42 Koncturynuu PO npaBo kaxxaoro Ha
OIaronpHUATHYIO OKPYXKaromIyto cpexy [7, c.51].

o UMCOIIUMCS JTAHHBIM psiMoe OTpaBJIeHNE
SJOXMMUKATAMUA KaX]IbId TOJ IOJIy4aeT B MUPE 2 MIIH. YelOBeK, U
yHOCHUT 10 50 ThIC. )xn3HEN. UTO KacaeTcs JKMBOTHOT'O MUPA, TO €IlIe
B CepeauHe CEeMHIECATHIX TOJOB B pE3yNbTaTe OTPaBICHUS
necTuiaaMu moruono oxomno 40 % mocel, xabaHOB W 3aMIlEB,
ceeiie 77 % OopoBoi guum, ryceil yTok, Oomee 30 % priO B
MIPECHOBOIHBIX BojoeMax [3, c. 77].

O6 omacHOCTH [UISI YeNOBEKa CBUIETEIBCTBYET W aHAIH3
CTHELUAILHON IUTEPATYPHI.

BpenHbie TpbI3yHBI SBIAIOTCS ONACHBIMH  Pa3HOCUHKAMHU
HHQEKIIMOHHBIX OOJIe3HEeH — YyMbl, TYJISIPEMHH, OPIOIIHOTO TH(]a,
XOJIepbl, CHOMPCKOHM $3BBbI, M MHOrMX apyrux. [6, c. 12, 14].
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Hampumep, kapaHTHHHBIN COPHSK aMOpO3Usl TOJBIHHOJHCTHAS Kak
Ype3BBIYAHO OT3BIBUMBAS Ha yIOOpPEHHS pacTEHHE PE3KO CHIDKAET
mwiojopoaue mouBbl. [IblbIla BO BpeMs IIBETCHHS HAHOCHT BpEJ
3II0POBBI0  YEJIOBEKA, BBI3BbIBAS Yy OOJBIIMHCTBA HACCICHHUS
anneprudeckre 3a00iieBaHUS, B YaCTHOCTH «OCCHHIOIO CEHHYIO
nuxopaaky» [12, ¢.19-20].

ITo nanubM [IpogOBOJIBCTBEHHONW M CEIBCKOXO35MCTBEHHOM
OpraHU3alAN O0be TMHEHHBIX Hammif TpaHCTPaHUIHOE
pacmpocTpaHeHHe BpeauTeNeld CelbCKOXO3AUCTBEHHBIX KYIbTYP
MPENCTaBIsIET COOOH  Cephe3HYl0  Yrpo3y JJii  IJI00albHOM
MPOIOBOJBCTBEHHON Oe3omacHOCTH. OHHU  COKpAIAlOT  00BbeM
MPOM3BOACTBA W MPOWU3BOAUTEIHHOCTh, Pa3pYIIAlOT MECTHYIO H
HAI[MOHAJIBHYI0 HSKOHOMHKY, YIPOXKAIOT 3J0POBBIO YEJIOBEKA H
yCyryonstoT nonokenue ¢ 6eanoctsio [10].

Ha mam B3rsng moHuManne OOBEKTa YTrOJOBHO-TIPABOBOU
OXpaHbI TIO3BOJHUT OMPEIEIUTh COJIepKaHNe OObEKTHBHON CTOPOHBI
aHAJIM3UPYEMOTO COCTaBa.

PasznuyHbIe TOIXOABI U K MOHMMAHUIO MPEeIMETa YKa3aHHOTO
cocTaBa IPECTYIJICHHS.

B Hay4HO-pakTUYECKOM KOMMEHTapUU K YTrOJIOBHOMY
konekcy PecmyOnuku benmapych moa mpeaMeToM IMOHUMAKOTCS
PacTUTENILHOCTD HJIH KUBOTHBIE [9, . 646-647].

TpamumuoHHOE  TOHUMaHWE MPEAMETa  DKOJIOTHYECKUX
MPECTYIUICHUI 3aKI04YaeTcs B TOM, YTO II0J HHM IOHHUMAKOT
MPUPO/THBIE OOraTCTBA B IIEJIOM M OTAENbHBIC UX BHIHI [8, ¢.178; 13].

HccnemoBarenssMi  Ha3bIBAIOTCS ~ Pa3lIUYHBIE  MPEIMETHI
JAHHOTO  NPECTYIVICHWs: JOMAallHHE W JUKUE  KUBOTHBIC,
PACTUTEIBLHOCTh BCAKOI'O POJIa, KaK €CTECTBEHHOI'O MPOUCXOXKICHUS,
TaKk W  BBIpalIMBacMas  4YeJIOBEKOM;  CEIbCKOXO3SHCTBEHHEIC
KyJIBTYPBI, HaCaXJAECHUS W TUKOPACTyIIHe Jjieca W pacreHus [2];
3I0pPOBbE  JIOMAIIHUX M  JUKAX JKUBOTHBIX, €CTCCTBEHHBIC
MIPUPOJIHEIE CBolicTBa pacrenuil [11, c. 144, 146]; BeTepuHapHEIC
MpaBUJia U TPaBUJIa, YCTAHOBJICHHBIE JUIsi OOpHOBI C OOJNE3HAMH U
BpeaAMTEISIME pacTenuit [7, ¢.139, 192; 8, ¢. 220].

OObBeKTUBHAS CTOPOHA TIPECTYIUICHHUS  XapaKTepHU3yeTCs
CIICIYIOIMMHU TPU3HAKAMHU: HapyIICHUE IPaBWI, YCTaHOBICHHBIX
Ui OOpOBI  C  COPHOH  pacTUTENBHOCTHIO, OONEC3HAMH |
BPEAWTEISIMH ~ PAacCTEHHiA; TOCIEACTBHEM B  BHAE T'HOeNH

306



PACTUTEIHLHOCTH WU KUBOTHBIX C IPUYMHEHUEM YIIepOa B KPYITHOM
pasmepe.

Hapymenne npaBui, ycTaHOBIEHHBIX AJsi OOpHOBI C COPHOM
pacTUTENBHOCTBIO, OOJE3HAMU W BPEIUTENSIMH PACTCHUH, MOXKET
OBITH BEIPOKEHO B ACHCTBHUU. .. THOO B OC3CHCTBUN IIPH MTPOBEACHIH
COOTBETCTBYIOIIUX arpoOTEXHUYECKUX MEPONPUSITHH, HEPUMEHEHHE
Mep M0 VYHHYTOXKEHHIO 3apa3HbIX CeMsSH, YKIOHEHHE OT
KapaHTHHHOH IPOBEpKH U T.1.) [4, c.73].

Cornacao nmyakty 2 IloctanoBnenus Ilmenyma BepxoBHoTro
Cyna Pecnyonmuku benmapych ot 18 mekadbps 2003 r. Ne 13 «O
MPUMEHEHUU CyIaMH 3aKOHOJATelnbCcTBA 00 OTBETCTBEHHOCTH 3a
MPAaBOHAPYIICHUS] MPOTHB  JKOJIOTHYECKOW  0E30MacHOCTH |

npupogHoit cpensl» (mamee — IlocranoBnenme Ne 13) cymam
HAUIC)KUT HUMCTb B BHUAY, 4YTO OCO6€HHOCTLIO IIPaBOBBIX HOPM,
YCTaHABJINBAIOIINX OTBETCTBEHHOCTh 3a HapyIeHue

3aKOHO/IATENbCTBA 00 OXpaHE OKPYXKAIOMIeH NPUPOIHON Cpelbl,
SIBIISIETCS. MX OTCHUIOYHBIM M ONaHKeTHBIH xapaktep. [losTomy mpu
WX TPUMEHEHWH Heo0XoAnMo o0pamarbkcsi K HOPMATHBHBIM
MPaBOBBIM aKTaM M MEXAYHApOOHBIM JoroBopaMm PecrnyOiuku
Benapyce, perynupyronyM OTHOIICHHST B OOJAcTH OXpaHbl H
PaIMOHATBHOTO HMCIOJIB30BaHUS MPUPOAHBIX OOBEKTOB, a TaKKe
MOPSIIOK BO3MEIIEHUS IPUIMHEHHOTO Bpea.

B Hacrosiiiee Bpemst HET €AMHBIX MIPABUJI, YCTAHOBJICHHBIX AJIS
OOpbOBI C COpPHOW PACTUTEILHOCTBIO, OOJE3HSAMHM U BPEIUTEIISIMU
pactenuii. Takue npaBuiia IpeACTaBICHB! B BUJIE MHOTOYMCICHHBIX
HOPMAaTUBHBIX IPABOBBIX aKTOB.

[Mon mpaBuIaMu, yCTaHOBJIEHHBIMH ISl OOPHOBI ¢ OOJIE3HAMU
Y BPEAMTESIMH PACTEHHM, HEKOTOPBIE YUEHBbIE MIOHUMAIOT MpaBHiIa
HampaBlICHHbBIE Ha OXpaHy pacTUTENBHOrO MHpa OT OoJe3HeH,
BpeANTENeH PpACTeHHH, pacTpOCTpaHEHUs SIUPUTOTHH, a TarKKe
MpaBWjia TPOBENEHUS MPOMOUIAKTHUECKHX  MEPONpUATHH U
KapaHTUHHbIE npaBuna [8, c.223]. Bepno 3ameuaer A.B.Haymos,
YTO K TAaKUM HPaBUJIaM MOTYT ObITh OTHECEHBI ITpaBHiia 0€30MaCHOTO
oOpaiieHusi ¢ MEeCTUIMAaMH, B TOM YHCIE C HX ACHCTBYIOIINMH
BEILIECTBAMH, U arpoXuMuKaramu [8, c. 223].

[Ipencraisiercss 000CHOBaHHBIM PacCMaTPHUBAThL ATH MPaBHIIa
C TOYKH 3pPEHHUs TOro, YTO OHM HAIPABJICHbl Ha OXpaHy HE TOJBKO
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PaCTUTEIHHOTO MHpPa, HO M Ha OXPaHY KH3HU U 3JI0POBbS YCIOBEKA,
KUBOTHBIX, COOCTBEHHOCTH, OJIArOMpUsATHON OKPYKAIOIIeH Cpelibl.

[lon HapylieHHEM TpaBWI TaKXKe CIEAyeT NOHMMAaTh WX
HECOOJIOICHHUE, CaMOBOJIBHOE OT HUX OTCTYILICHHE, COBEPIICHHUE
JIEUCTBUH, 3ampelIeHHbIX MpaBuiIaMu 3805 UMU
HEMpPeTyCMOTPEHHBIX, HECOBEPIICHNE NEUCTBUH, KOTOPBIEC IOJKHBI
OBITh COBEPILICHBI.

[Ipectymnenne (4. 1 ct. 280 YK) cumrtaercs OKOHYEHHBIM C
MOMEHTa THOeTN pacTUTEIHHOCTH WM IKHUBOTHBIX. Pa3mep
MPUYMHEHHOTO yiepOa JOoKeH ObITh KpymHbIM [4, c.73]. Takas
KOHCTPYKITUSI HE OXBATHIBACT BCE BO3MOXKHBIE TTOCIIECTBUSI.

[lo MHEHHIO HEKOTOPBHIX YUEHBIX O0S3aTEIhbHBIM NPU3HAKOM
OOBEKTUBHOW CTOPOHBI SBJISIOTCS TSDKKHE MociencTBus. K TakoBbIM
OTHOCSTCS MacCOBOE pacnpoCTpaHeHHe OO0JIe3HEeW pacTeHUl Ha
3HAYUTENBHBIX IUIOMAAMX (AMH(PHUTOTHS), MOTHOE WM YaCTHIHOE
YHUYTOXKEHUE WA rudens 00BIIIOTO KOJIMYECTBA
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP, THOCIh MK TIOpYa CEMEHHOT'O WIIH
anutHoro (ouma u ap. [3, c. 77].

[lonBoxs uror, cnemxyer OTMETUTh, YTO KOHCTPYKIIHS COCTaBa
MpecTyIieHus1, npeaycMorpenHoro crateeit 280 YK PecmyOnuku
Benapych, B 4yactu 00ObeKTa M OOBEKTUBHOW CTOPOHBI SIBJISCTCS
HECOBEPIICHHOW ¥ CO3/aeT MPEONOCHUTKH JUIsl  JTalbHEHIINX
HayYHBIX HCCIIETOBAHUIM.

IIpencraBnsiercs 000CHOBaHHBIM BECTU peub 0
HETOCPEJICTBEHHOM 00BEKTe — (PUTOCAHUTAPHON 0E30MacHOCTH, KaK
JJIEMEHTE JKoyornmyeckor ©OezomacHocTH. CopepikaHue 3TOro
MOHATUS TpeOyeT MeTaqpbHOTO aHaln3a Ha OCHOBE W3YYCHHS
CICIMAIbHOM ~ JUTEepaTypbl M  TPOBEJEHUS  HCCIIEIOBAHUM.
AmnanoruyHo — cieyeT — pemarb  BOONPOC € MPEAMETOM
AHATM3UPYEMOTO COCTaBa MPECTYILUICHHUS.

B3BemenHoe moHATHE ~— (QuUTOCAHWTapHOW  0E30MaCHOCTH
ITO3BOJIUT 00ECIIEYNBATh HAJIJISKAIIYIO YTOJIOBHO-IIPABOBYIO OXpaHy
MIpU BO3ACHCTBUU IMPOU3BOJICTBA HA OKPYKAIOLIYIO CPELY.

[TonsTHE TMOCHEACTBUI JOKHO OBITH PACIIUPEHO, W HE
JIOJDKHA MJITH PEUYb UCKIFOYUTENBHO O KOJIMYECTBEHHOM ITOKa3arere.
Cnenyer JOMOTHUTENBHO M3YYUTh BOMPOC O  BO3MOXKHBIX
MOCTIEACTBUAX U (POpPMax WX BBIPAKEHUS [IJIS YEIOBEKa.
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YK 556.52(282.247.31)

bepuak B. C.

BHHHULIKUN roCyJapCTBEHHbIN NeJjaroruyecKku
yHHBepcuTeT uMeHu Muxansia Kono6uHckoro

MOHUTOPHUHI HBIHEHIHEI'O COCTOAHUA
MAJIbIX PEK YKPAUHDbI

B cmamve paccmompenvl  ocHOGHble  nMpuUuUHLL  YXYOUleHUs
cocmoanua ~ manelx — pex  Vkpaunw.  Iloxazano  enusnue
NPOMBIUTICHHOU 0eAMeNbHOCU 00ujecmea Ha 3KOCUCTEMbl MAbIX
Dex.

B Ykpaune Hanbomnee 3HaYNTETFHOE BIVSIHAS MTPOMBIITUICHHOM
JeATeIbHOCTH O0IEeCTBa OLIYIIAIOT SKOCUCTEMBI MalbIX pek. YacTto
pe€ub HACT YK€ HC CTOJBKO O HCIPUTOAHOCTH HX B KaUCCTBE
HUCTOYHUKOB BOJBI, HO U JaK€ O HEBO3MOXHOCTHU HCIOJIb30BAHUS
JOJMHHUX JIAHAA(TOB IS HYKJ PEKPEaLiH.

B COBpeMEHHBIX YCIOBMSIX, YYMTBIBAas 3KOJOTHUYECKOE
COCTOSIHME pycel peKk U (POpMUpOBaHHE KadecTBa BOJBI B HHUX
MOKHO TIOJyYUTh KOHKPETHBIH OTBET Ha BOIPOCHl, KOTOpHIE
KacaloTcsl B3aMMOOTHOIIIEHHH OOIIecTBa M TMPHPOJBI: COCTOSHHUE
9KOJIOTUYECKOr0 00pa3oBaHMs B OOIIECTBE M HKOJIOTUYECKOTO
CO3HAHMsI HAaCEJICHUs; YPOBEHb pa3padOTKU U BHEAPEHHsI HOBEHIINX
TEXHOJIOTMH B XO3SIMCTBEHHOM NEATENBHOCTH OOLIECTBAa; CTENCHb
pa3BuTUA MPUPOJAOOXPAHHOM JIeATENBHOCTH, DHEPro- u
pecypcocOepekeHysl, OTHOLICHUE K OXpaHe 30pOBbs HAllUU, H TOMY
nono6Hoe. To ecTh, OTBedas Ha TaKuMe BONPOCHI, MBI yOexxaaemcs,
YTO B COCTOSIHUM MAJIBIX PEK OTPaXKaeTCs YPOBEHD KYJIBTYPBI, HAYKH,
XapaKTECpUCTUKa NpOU3BOACTBA U npnponooxpaHHof/i JACATCIIbHOCTHU
B TOM HJI HHOM PErHOHE CTPaHBI.

XajlaTHOE OTHOLIEHUE K MAJIBIM PEKaM MPHUBEIO K TOMY, 4YTO
WX CHCTEMBI HCTIONIb3YIOT KaK pe3epByapsl sl cOpoca CTOYHBIX BOJ.
Cefiuac O4YeHb OCTPO BCTae€T BOMNPOC: Hame OOIIECTBO W B
nanpHedeM  OyZeT  MpoAoKaTrb  CBOIO  AEATENBHOCTH B
HalpaBIICHUM YHUYTOXKEHHMsI MalbIX pDEK, 03¢p U O0J0T B HX
JOJHMHAX, WIH OTHILET MyTH HMX BOCCTAHOBJIECHHUS, COXpaHEHUS,
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OXpaHbl UM TapPMOHMYHOTO HCIOJIB30BaHUs MPHUPOIHBIX PECYpPCOB
YKa3aHHBIX aKBaTOPUH U UX JOJHH.

Masibie BOIOTOKM U peku (OPMHUPYIOT BOJHBIE PECYPCHI U
SBIISIIOTCSL  HEOTHEMJIEMOW YacThl0 TNPHUPOJHBIX  JaHAMA(TOB.
lMumpoxumudeckuii cocTaB M Ka4eCTBO BOIBI CPETHUX M KPYITHBIX
pEeK BIUSIOT Ha 3A0POBbE JIIO/EH, CHOCOOCTBYIOT XO3SHCTBEHHOI
NesITeTIbHOCTH  HaceleHus. BcnencTBre MOCTOSHHO —PacTyIIEero
MPOMBIIIUICHHOTO W OBITOBOTO  3arpsi3HEHUS, pACMallKd |
THAPOTEXHUYECKOW MEIHOPAIINU BOJJOCOOPOB U MTOMM, YHUUITOKECHHE
JeCOB B JOJIMHAX PEK, U TOMY MOJ00HOe, oOWiIne BOJOTOKOB U
MaJlbIX PEK CEroAHs HaXOAMUTCSA Ha pa3HbIX CTaIWsAX Aerpajaliiu.
KadgecTBO BOIBI B HHX IMOCTOSHHO YyXyImIaercs. MHOTHUM W3 HHX
IPO3UT MOJIHOE NCUYE3HOBEHHE.

B Hamie Bpemsi COCTOSIHWE THIPOIKOCHCTEM MajbIX PEK BO
BCEX PETHOHaX YKpaWHBI OIpPENeNsieTcss IMPEHMYIIeCTBEHHO
YPOBHEM XO3SHICTBEHHOTO OCBOCHHS TEPPUTOPHHA HX BOJIOCOOPOB.
Bricokuii  ypoBeHb pacmnaxaHHOCTH BOJOCOOPOB CHOCOOCTBYET
yrITyOJICHUIO 3PO3HOHHBIX MPOIIECCOB, a pasBuTHE
MTPOMBINIUICHHOCTH W BBICOKAs TUIOTHOCTH HaceleHusi (OCOOCHHO B
JIECOCTEITHONH 30HE) BBI3BIBAIOT HCIOJIH30BAHUE 3HAYMTEINBHBIX
00beMOB  BOJBl. OTH  MOTPEOHOCTH  YAOBJIETBOPSIOTCS  C
TTOBEPXHOCTHBIX MCTOYHUKOB, MPEHMYIIECTBEHHO pek. Ha ceromns
00BEMBI BOJIBI, KOTOPBIE OTOMPAIOTCS U3 PEK, MOXKHO COMOCTABUTH C
o0beMamMu 00paTHOrO mocTymieHus. OTInYKMe 3aKI0YaeTCs JIUIIb B
KaueCcTBE BOJBI, OTOMPAEMOH, M TOM, YTO BO3BPAIIAETCS K BOJIOEMAM.

Kaxxaprii KOMITOHEHT SKOCHCTEMBI PEKH BBIIIOJHSAET CBOIO
HUYCM HC 3aMCHACMYIO B XHU3HU PEKU q)YHK]_[I/II-O, COOTBETCTBECHHO
dbopmupyst ee obOmiee coctosame. lIpexxae Bcero, pedb HAET O
COCTOSIHUM TOWM OOJBbIIMHCTBA peK YKpauHbl. OHM B OCHOBHOM
pacmaxaHbl JI0 ype3oB BOJbL. Upe3MepHOE HCHONb30BaHWE B
XO3SMCTBEHHOM  JEATENBHOCTH  MOWM  MNpUBEIO K  psny
pa3HoOOpa3HbIX HapylleHHH B (PYyHKIMOHMPOBAHHH PEK, O KOTOPBIX
MBI YK€ YIIOMHHAJIH.

Oco0o¥i mpobIeMoii A1t MANBIX PEK SIBISIETCS] KAYECTBO BOJIBI
B HHX W YCJIOBHS, IIPH KOTOPBIX OHAa (hopmupyeTcs. 3a mocienHue
TOZBI BCIEACTBHUE POCTA 3arpsA3HEHUS] PEK CTOKAMH MPOMBIIJICHHBIX
NPEANpUATHY, TNPEANPUATH  KOMMYHaJbHOIO  XO3SIiiCTBa W
CEJIbCKOXO3SIMCTBEHHBIMA CTOKaMHM TIOKa3aTeln KadecTBa BOIBI B
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MajJblX peKaX 3aMeTeHO CHU3WINCh. Kak CBHIETEIBCTBYIOT
nccnenoBanms A. B. fuka, HanOoJbIiee KOJIMYECTBO 3arps3HEHUI
MOCTYMAeT ¢ MPOMBINUICHHBIX npeanpustuii (63,4%). Bropoe mecto
(20,0%) B oOmEeM oObeMe 3arps3HEHU 3aHUMAIOT CTOKH U3
KOMMYHaJIbHBIX NpeanpusaTuil. Ha cenbckoe X03sCTBO IPUXOAUTCS
16,6% ot oOmero o6beMa CTOYHBIX BOJ, MOCTYIAIONINX B Majble
pexu. Manble peku, B OacceiiHaX KOTOPBIX BEICTCS WHTCHCHBHOE
CEIbCKOE XO3SMCTBO, 3arpsI3HSFOTCS MIPEUMYIIECTBEHHO
CEITBCKOXO3SIMCTBEHHBIM CTOKOM (OCOOCHHO aKTHBHO B TCYCHHE
MOCICAHUX JEeCATHICTHI). B ero cocraB BXOIAT B3BCIICHHBIC
YaCTHUIbI, paCTBOPCHHBIC MUHCPAJIIBHBIC U OPraHU4YCCKUE BCUICCTBA,
B YAaCTHOCTH arpoXUMHKaThl U Jp. KoimuecTBo pek, 3arps3HEHHBIX
CEIBECKOXO03IHCTBEHHLIM CTOKOM, cocTaBiseT 0oiee 90%. Exeronno
B YKpauHe cMmbIBaeTcsa Okojio 120 MIH. T IUIOAOPOJTHOM IOYBHI, B
KOTOPOM, B 4acTHOCTHU, cogepxkutcs 0,24 muH.T kanus. [lectunuaos
BEIMBIBaeTCsl 10 1% OT BHECEHHOTO KOJIMYECTBA, a C OPOIIAEMBIX
3emenb — 10 4% [1].

Oco0eHHO BIMSIOT Ha Ka4yeCTBO BOJBI MaJbIX PEK CTOKHU C
JKUBOTHOBOJTYECKHX ()epM U KOMIUIEKCOB, KOTOPBIE YacTo
pacroyiaraloTcs B BOJJOOXPAaHHBIX 30HaxX peK. B mocnenHue roasl B
CBA3U C YBCIIMUCHHUEM KOJIUYCCTBA CKOTAa B YaCTHBLIX X03giCcTBax
MeCTa €To BhIlaca U COAEPIKaHUS MPAKTHIECKA HE KOHTPOIUPYIOTCS
COOTBETCTBYIOIIMMH OpraHaMH BJIACTH, B pe3ylbTaTe dYero
SHAYUTCIIbHO YBCIWYHIIOCH 3arpsA3HCHHUEC MAJIbIX PCEK, B YaCTHOCTH
OuoreHamu.

Ha cerogus ©Ha  TeppuTopumm  YKpauHBl peK  C
MaJIOU3MEHEHHBIMU NOMMaMHM M PyCJIaMH, KOTOPBIE B MPOLIECAIIUE
ACCATUIICTUA HE TOTCPIIC/IN I/I3MeHeHI/II\/lI, OYCHb MaJIo. HaXOD}ITCﬂ
OHHM, 3a HEKOTOPHIMH UCKIIOYCHUSMH, B Mall03aCcElCHHBIX,
TPYAHOJOCTYIIHBIX MECTaX IMPEUMYUICCTBEHHO B JICCHBIX MAaCCHUBax.
B aOcomoTHOM OOJIBIIMHCTBE PEK B  YCIOBUAX HAKOILICHHS
3arpsi3HEHWA W Wia B MPOLUIBIE JIECATHICTUS, BCICICTBHE
3HAYUTEIFHOTO HMOHHOTO CTOKAa H HAJIWYUU  BO30YKIECHHBIX
TUAPOOMOIIEHO30B  CErOMHS IPOIECCHl  CAaMOOYMINECHHS — BOJIBI
momaBneHsl. C  yBENMYCHWEM  3arps3HEHUS  PEK  BHJIOBOC
pa3HoO00pa3ue TUAPOOUOHTOB YMEHBINIACTCS, @ MX OMOMacca pacTeT
32 CUET YCTOWYMBBIX K 3arpsS3HCHUI0O BHJIOB — TPOCTHHKA
OOBIKHOBEHHOT'O U JICTICIITHAKA OOJIBIIOrO.
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Utak, dakropsl, HEraTUBHO BIUSIOIIME Ha (OPMHUPOBAHHE
KauecTBa BOABI B MalbIX peKax, HECMOTpd Ha IaJcHUE
MIPOM3BOACTBA, MPOJODKAIOT JIEHCTBOBATh, @ B OTAEIBHBIX CIy4asx
U YCWIMBAIOTCS, PE3YyJIbTATUBHOCTH IPOLIECCOB CaMOOYMILECHHA H
(hopMHpOBaHUs KauecTBa NPUPOIHON BOJIBI IPOLOJDKAET CHUKATHCSL.
A HaKOIJICHHBIE U HOBBIE 3arps3HEHHS COBMECTHO C 3aMyTHEHHEM
MIPOJIOJDKAOT MPOLECCHI IErPafallii MaJIbIX PeK.

Ha cerogHsAmHuil AeHb HCIOJIB30BAaHUE PEUYHBIX IKOCHUCTEM
MIPOJOJDKAET HOCUTH JKCTCHCUBHBIM, pa3pyIIMTENbHBIA UISI HUX
XapakTep. JTO NPOSBIAETCS B MOJHOM OCBOEHUHU PEYHOM JIOJIMHBI
(BBIpyOKa J€COB, paclmaxaHHOCTb, KHJAsd WJIM TPOMBIIUICHHAs
3aCTpOMKa M T. ), B yBEIMUCHUN MOCTYIUICHHUS 3arpsi3HEHUI B peKy,
B pa3pyILlECHUHU pycia PEeKH.

[IpakTyeckn KaxAblil BUJ XO3SMCTBEHHOW NEATEIBHOCTU B
OacceffHe MallOl peKkd TpPH TEXHOJOTHSIX, KOTOPBIE CETONHS
UCHONB3YIOTCS, BEOET K TMOMAaJaHuI0 B PEeKy H30BITOYHOrO
KOJHMYECTBAa Pa3IMYHBIX BEIIECTB. A 3TO 4epe3 MOCIeN0BaTEIbHYIO
LIEMIOYKY TNPeoOpa3oBaHUN M CBA3EH MAeT YMEHBIIEHHE BHIIOBOTO
pa3sHooOpa3us, CHIKEHHE YCTOMYMBOCTH JKOCUCTEM M HX
JeTpajialuio, MOTEPI0 BOJHOCTH PEK, MX 3a00JlauMBaHUs TOWM H
pycen, COKpallleHHe JUIMHBI PeK ¥ TOMY MOJ00HOE.

OCTaHOBUTB IPOLECCHI AETPAJALMH MAJIBIX PEK, UX 3KOCUCTEM
MOXKHO JIMIIb IyTEM BHEJPEHUS KOMIUIEKCA MEpPONPUATHI,
HaIpaBJIeHHBIX C OJHOM CTOPOHBI HAa CHM)KEHHE AHTPOIOTE€HHOTO
Ipecca Ha peyHble M MOWMEHHBIE DKOCHCTEMBI, a C JIPyrod — Ha
BOCIPOM3BOJICTBO MPUPOAHBIX CBOICTB pa3pyIIEHHBIX PYCEN U MOUM
MajblX pek. s JOCTHKEHHS 3TOro HeoO0XoAnMa KOMIUIEKCHAs
TOCyIapCTBEHHAsI MPOTpPaMMa OXPaHBI M O3AOPOBIEHHUS MaJIbIX pPeK
YKpauHsl.

bubnmorpadudecknii Cicok

1. Maui piuku Ykpainu: nosignuk / [A.B. Sluuk, JI.b. buroserrs,
€.0. boraros ta in.] ; 3a pen. A. B. Suuxka. — K. : Ypoxaii, 1991. —
296 c.

2. Cosgripa C. B. Ekcrienuiiifiti 10C/ipKeHHS B CHCTEMI Cy4acHOT
ocitu : Mauti piuku Ymaunmmau / C. B. Cosripa, O. B. Timens. — K.:
Hayk. cBit, 2005. — 250 c.
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V]IK 631.618
I'yuesa E.IO. H. pyk. - Besibckasi I'.B., bacaiain U.A.

BesiopyccKuii HalIOHA/IbHbIN TEXHUYEeCKU YHUBEPCUTeT, I. MUHCK

AHAJIM3 BO3JEVCTBUA 3ACOJIEHHOM CPE/bI
HA BCXOXKECTb CEMSIH PACTEHUH-
TAJIO®UTOB

Ilposeden ananu3z 6nusHUsA 3ACONEHHOU CPedbl HA BCXONCECb CEMSIH
pacmenuli-eanohumos, 6viAeieHbl Haubolee NepcneKmusHvie —
moyepHa, patiepac. Ilpednooicenvt  pacmenus-earopumvl 014
buonocuueckoll PEKYIbmMusayul 3ACONEHHBIX 3emenn,
PACROJIONCEHHBIX 8 patioHe npou3soocmeennol desmenviocmu OAO
"benapycoxanuii”.

Pa3pabotka TEXHOJIOTUI BBIPALLMBAHUS
CeNTbCKOXO3IMCTBEHHBIX KYJIbTYP B YCIOBHAX XJIOPHIHO-HATPUEBOTO
3aCOJICHHA Ha 3eMJISIX, PAaCHOJOKEHHBIX B HEMOCPEACTBEHHOM
ommzoctt ot  OAO "bemapycpkanuii'  sBIseTCS  BaKHBIM
MPaKTUIeCKUM BorpocoM. OcoOyI0 IEHHOCTD MPEJICTABISIET MOA00D
KYJIbTYp, TOJIEPAHTHBIX K TOMY BH]y 3aCOJICHHSI.

HccnenoBanusi BAUSIHUS 3aCOJIGHHOM CpeIbl HAa BCXOXKECTb
CeMssH M pa3BUTHE TMPOPOCTKOB, a TaKke JUIS U3y4YeHUs
BO3MOXHOCTEH OHMOJIOTHYECKOH PEeKyJIbTHBALMN Ha HCCIEITyeMbIX
TEPPUTOPUSIX, HPOBOAMIMCH HA CIEAYIOIIMX BHIAX PAaCTCHHH:
paiirpac mHorosnetHuid (Lolium perenne), oBcsiHMIIa OOBIKHOBEHHAs
(Emberiza citrinella), msatnuk mykouussblid (Poa bulbosa), monesuia
ToHKas (Agrostis capillaris), monepna mocesHast (Medicago sativa),
cBékna cromoBas (Beta vulgaris), oBéc 0OBIKHOBEeHHBIN (Avena
sativa).

[MonGop KynbTyp JJisi OCBOGHHUS 3aCOJICHHBIX 3eMEllb
OTIpPENesIC B COOTBETCTBHUHM C KIUMATHYECKUMH YCIOBHUSIMH,
HEOOXOIUMBIMH JJIsl MX Pa3BUTHS, OMOJIOTHYECKIUMU OCOOCHHOCTSIMU
U 3a/la4aMy B IIPOMU3BOJCTBE TEX WM MHBIX CEJIbCKOXO3SHCTBEHHBIX
MPOAYKTOB.
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JlaHHBIE KYJIBTYPBI, BO3MOXHO, HCITOJIb30BaTh KaK KyJIbTYphI-
OCBOWTENH JUIS PACCOJNCHHUSI OCBOOOJMBIIMXCS TOCIE JTHKBHIAIMN
MUIAMOXPAHUJIHIIL, & TAKXKE JUIsl PACCOJICHHS Ha TITyOHHE.

CoJieyCTOHYMBOCTh HCCIIEAYEMBIX KYJIBTYP OIICHHBAJIACh II0
MPOPACTaHUIO CEMSIH B COJIEBBIX pacTBopax B dvamkax lletpu u
HETIOCPE/ICTBEHHO B MOYBCHHBIX Npo0ax. Pe3ynbTarhl HecnenoBaHus
BIIUSTHUSI 3aCOJICHUSI COJICBBIX PAaCTBOPOB Ha BCXOXKECTh CEMSH B
gamkax [lerpu npuBeneHs! B Tabmure 1.

Tabmmma 1
BcexoskecTb ceMsiH TIOJIEBBIX KYJIBTYP
B COJIEBBIX pacTBOpax B yalkax Ilerpu
KonTpons Crenens 3acosienus NaCl, %
(Bomompo-
KyneTypa BOJTHASI 0,05 0,1 0,5 1,0 5,0
BOJIA)
Bcexoxkects, %
Paiirpac 78+2,93 88+2,30 | 914+2,12 | 74+3,10 | 58+3,48 | 0O
OBcsiHuMIA 32+3,29 39+3,43 | 424245 | 144+245 | 114£2,12 0
MsiTank 56+3,51 58+3,48 | 64+3,39 | 16+3,01 | 741,67 0
JlronepHa 97+1,38 96+1,67 | 98+0,99 | 83+2,71 | 763,01 | O
IMonesnna 93£1,92 89+2,30 | 94+1,67 | 79+2,92 | 38+343 | 0O
Ogec 68+3,29 75+3,10 | 74+3,10 | 38+3,43 | 8+1,91 0
CaexJia 89+2,30 67+3,34 | 79+3,34 | 51+3,53 | 29+3,17 | O

Kak BUIHO W3 NPEACTABICHHBIX JAHHBIX, MPH IMOBBIIICHUN
koHreHTpayu NaCl B pacTBopax NMpOILEHT BCXOXKECTH CHHXKAETCS,
onHako mpu KoHueHtpamuu 0,05-0,1%, mno cpaBHeHHIO C
KOHTPOJbHBIMUA  OOpa3liamu, HaOJroJaeTcs pocT  MPOIEHTA
BCxoxecTH. DTo oOycnosneno BosneiictBueM NaCl Ha 000704Ky
CeMsH, YTO MOXKET CTUMYJIHUPOBaTb POCT (BCXOXECTh) CEMSIH.
Bonpmmii mpoOIEHT BCXOXKECTH TPU IOBBIIICHHOM COJEPKaHUH
colleld HaOMIOmaeTcs y JIIOIEpHBI W paiirpaca. CemeHa, Bcex
WCIIBITYEMBIX KYJIBTYp, NpPOU3pacTaBIIMe Ha pacTtBope C¢ 5%
conepxanueM NaCl, uMeroT HyJIeBYIO BCXOKECTb.

Peakums mpopacTaromux ceMsiH Ha 3aCOJICHHE 3aBUCUT KakK OT
YPOBHS ~ 3aCONEHHOCTH  Cpenbl, TaKk ©  OHOJOTHYECKOM
MPUCHOCOOIEHHOCTH KYIbTYpHI [ 1].
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ConeycToHUMBOCT  KyJABTYp  OLEHHBajach Takke IO
MPOpacTaHWI0 CEMSH B TOYBEHHBIX Tpo0axX, KOTOpbIE OBLIH
otoOpansl B paiione 4-ro pyaoynpasienusi OAO «benxapyceranuii»
B HOs10pe 2014 1. OOpa3upl MouB OTOMpATU Ha Pa3HOM PACCTOSHHUH
OT TEPPUKOHOB — B HEMOCPEICTBEHHON ONM30CTH, HA PACCTOSIHUU
150-200 M u Ha paccrostaun 500 M.

Hawmu omnpeznenena akTyanbHasi 3aCONEHHOCTh MOYB Ha pPa3HOM
paccTosSHUM OT TEPPUKOHOB B COOTBETCTBHHM CO CTaHAAPTHOM
metogukoi [2]. Kak oxazamoch, BONW3M TEPPHUKOHOB aKTyajbHas
3aCOJEHHOCTh cocTaBmia 18,56%, wa paccrosaum 150-200 M —
0,15%, ©Gomee 500 ™M — 0,27%. IlomydeHHBIE JaHHBIC
CBU/ICTENECTBYIOT O TOPH30HTATBHOW  MWTPAIlN  XJIOPHIHO-
HATPHEBBIX PACCOJIOB HA TEPPUTOPHSAX, MOJBEPIKEHHBIX BO3JCHCTBHIO
npousBoicTBeHHOM nestenbHocTH OAO «benapychkamuiig.

Pe3ynbraThl W3ydeHUS BCXOKECTH CEMSH IIPHUBEICHBI B
Tabmuie 2. AHaIN3 BCXOXKECTH Ha TIOYBEHHBIX MPo0axX, OTOOpaHHBIX
OJIU3M TEPPUKOHOB, NpPHU CTENeHW 3acojcHus 18% sBiseTcs He
1IeIeco00pa3HbIM, TaK Kak yxe mpu 5% pacTeHus He CHOCOOHBI K
MIPOU3PACTAHUIO U TIOTHOAIOT.

Tabnuua 2

BcxokecTh ceMsiH MOJIeBBIX KYJIBTYp B TOYBEHHBIX PoOax
IIPU Pa3HBIX YPOBHAX 3aCOJICHUS

PaccrosiHue OT TEpPUKOHOB, M
Kontposns
(He3acoJeH- Copep:xanue conei, %
Kymerypa | 4 nousa) | <01 150-200 >500
18,56 0,15 0,27
Bcexoxects, %
Paiirpac 764,27 - 73+4,43 68+4,66
OBcsiHULA 70+4,58 - 61+4,87 65+4,76
MsTauk 863,46 - 83+3,75 80+4,0
Jonepaa 87+3,36 - 77+£3,16 79+4,07
TToneBuna 83+4,27 - 79+4,07 764,27
Osec 93+2,55 - 87+3,36 85+3,57
Caekia 98+2,17 - 93+3,0 89+3,57
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[To pesynpraTtam aHamm3a HAUOOJBIIHI MPOIEHT BCXOXKECTH
Ha BCEX HCCIeMyeMbIX MOYBEHHBIX Mpobax (3acomeHHOCTH 0,15% u
0,27%) HabnrogaeTcs y CBEKJIbI, OBCA U MSITIIUKA.

CHWwKeHNEe  HMHTEHCUBHOCTH  NpOpacTaHUss CeMsSH  Ha
3aCOJICHHOM MOYBE, 10 CPABHEHUIO ¢ KOHTPOJIBHOM, SBIISETCS TOJIBKO
KOCBEHHBIM ITOKA3aTeJIeM CTEIICHN COJIeyCTOMYMBOCTH. JlocTOBepHAs
OLIEHKAa COJIEYCTOWYMBOCTH KYJIBTYp IO pe3ylbTaTaM MpOpacTaHHs
CeMsIH B IMOYBCHHBIX Mpo0Oax HEBO3MOXKHA, TaK KaK C BO3PacTOM
IaHHoe  cBoicTBO  pacteHmit  meHsercs  [3].  Iloatomy
COJICYCTOMYMBOCTH OIICHWBAJIACH M MO0 OMomacce, chopMUpoBaHHON
pacTeHUsIMH B IOYBEHHBIX MPO0ax pa3IMyHON CTENeHU 3aCOJICHUS, B
CPaBHCHHH C PACTCHUSMH, NPOM3PACTABIIMMH Ha HE3aCOJCHHOW
II04BCE. HpI/I 3TOM BbISIBJICHA OTHOCHUTCIIbHO BbICOKas
COJICYCTOMYMBOCTh y OBCa, paiirpaca W MSTIHKA, Yy KOTOPBIX
HAKOIJICHHE MACChl HAJI3EMHBIX YacTel MU0 60Jee HHTEHCHUBHO.

AHanmu3 pe3ynbTaToB Ja0OpPATOPHBIX OMNBITOB  TO3BOJISET
c/IeNaTh ClleAyIollee 3aKIIOYeHHEe: HauOOJbIIYI0 TOJIEPAHTHOCTH B
MOYBCHHBIX  Npo0ax  TOKa3anu  CIleAyIoUHe KyJIbTyphl B
€1a003aCOJICHHON TIOYBE - MSTIHK, JIIOIEpHA, MOJEBHIA, CBEKIA,
OBEC; B CpEJHE3aCOJICHHOW - MSTIHUK, JIIOIIEPHA, CBEKJIAa U OBEC,
KOTOPBLIEC  SABJIAIOTCA Hauboiee MEPCICKTUBHBIMAU  pPACTCHUAMMU-
ranouTamu, JUTs JabHEUIINX UCCIICTOBAHUH.

BubGnmorpaduyeckuii crimcok

1. Crporanos b.Il. ®usnonornvyeckue OCHOBBI COJIEYCTOMYMBOCTH
pactennii — M.: AH CCCP, 1962. —366 c.

2. TOCT 26423-85 «llouBbl. MeTombl OIpeAeneHus yaeabHON
3JIEKTPUUECKON MPOBOAUMOCTH, pH M IJIOTHOrO OcTaTrka BOJHOU
BBITSIKKI.

3. Tomomaterii C.E., Kopamesmu 3.C., Jlykamenko H.K.,
IInporosckas I'.B. Bo3aenbpiBaHue CENbCKOX03IMCTBEHHBIX KYJIBTYP
B YCIOBMAX  XJIOPUAHO-HATPHEBOI'O  3arps3HEHHS  IIOYB:
pexomennaruu / C.E. TonmoBatenii [u ap.]. — MH-T nouBoBeneHUs U
arpoxumun. — Munck, 2010. — 28 c.
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YK (502.5+330) (477)

AywmeykuHa H.10.

YMaHCKHI rocyAapCTBeHHbI e Jarorun4ecKui
yHuBepcuteT uMeHH [laBsa ThIYMHbI

MECTO 3KOJIO'MYECKHUX ITPOBJIEM B
3KOHOMUWYECKOH! YKU3HU YKPAUHEI

B cmamuve paccmampuearomcs  9KojocudecKkue np06jl€/l/lbl 8
OKOHOMUUECKOU IHCUHU YKpClqul u cnocobwl Uux peuterusl.

Bo Bropoii mosouHe XX-ro Beka OCTpO BCTayia mpodiema
SKOJOTUYECKOro Kpusuca. llpumio oco3HaHue TOro, 4ro 3TOT
KPHU3UC HOCUT AHTPOIIOTECHHBIM XapakTep U 3aBUCUT OT MOILHOHN
npeoOpa3oBaTeIbHON AeITEIEHOCTH COBPEMEHHOT'O YEIOBEUECTRA.

YXyameHue 5KOIOTHYecKOod OOCTaHOBKH BO BCEX PErmoHax
Ykpaunsl TpeOyeT aKTUBHOTO W TPaMOTHOTO YYacTHS KaKIOTO
rpaXxJIaHrHa.

Bompocst TJ100aTTBbHBIX 3KOJIOTUYECKUX npodiaeM
paccMmarpuBanu A. I'arapun, A. WBanenko, II. Ongak, B. IlaHoB,
A. Ilanyxuuk, B. Cumonenko, B. Tecne, A. ®okun, JI. UepHsiosa
U p. YUEHBIE.

Kak ormeuaer JI. UepHblloBa, «I€CTPYKTUBHBIE MPOLECCH] B
NPUPOJE UAYT OTPOMHBIMU TEMIIAMU. TaKUMHU K€ TEMIIAMU UCUYE3aET
€CTeCTBEHHasi cpejla OOMTaHMS YEeIOBEYEeCTBa, C KOTOPOH OHO Kak
OpraHHYecKass 4acTb MPHUPOJBl HAXOAUTCH B JUATEKTUYECKOM
B3auMoJieUcTBUN» [7, . 3].

I[To wmuenuto A. @OokWHA, «BEOYIIEH MPEATOCHUTKOM
IUTAHETAPHOTO  DKOJIOTMYECKOTO KPHU3UCa, SBISIETCA OCO3HAHHE
YEJIOBEKOM  CBOEro  IPEBOCXOJCTBA  HAJX  HPHUPOJOH W
MPOTHBONIOCTaBIeHNE ceOst ell. B 3TOM CBsA3M HEOOXOIUMO FOBOPUTH
0 BO3MOXXHOCTH COXpaHEHHs TPUPOAHON Cpenbl Ha IUTAHETE U
IUIAHETHI B IIEJIOM KaK AKOCHCTEMBI JIUILIb MPH YCIOBUU U3MEHEHHSA
OTHOILIIEHUS 4YEJIOBEKa Kak K OKpYyXKarolled MNpHpoJe, NPHHITHSA
YEeJIOBEKOM OTBETCTBEHHOCTH 32 Pa3BUTHE CAMOTo ceOsl, TIIaHEeTHI,
MIpUPOJIEI B Lienom» [5, c. 23].
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CormacHo aHanu3y, mpoBeaeHHoMy ¢uinocodpom B. Xecne,
OCHOBHBIC TEHJIEHIIMM pa3BUTHS UEJIOBEYECTBA B IOCIEIHUE
CTONETHS OTIPEeIISUINCD SKOHOMHYECKOH napaanrMoi,
OPHCHTHPYIOLIE CO3HAaHHE 4YeJOBeKa Ha IOTPeOHTEILCKOE
OTHOIIIEHHE K MHDPY OKPYXAloIIed MPUPOIBI, K APYTUM JIOASIM H K
camomy cebe [6, c. 24].

Kakx ormeuator A. Usamenko, B. IlanoB, A. T@arapun
JKOJIOTHYECKas TPoOIeMaTHKa Ha COBPEMEHHOM 3Tarle 3aKIF0YaeTcs
B TOM, 9TO YEJIOBEKY:

- HeO6XO[II/IMO 3HaTh Z[OHyCTHMBIﬁ nmpeacia aHTpoOnoOreHHOI'0O
BO3JICHCTBHS HA Ouocdepy;

- HEOOXOIMMO BBIPa0OTaTh MOpPAIFHBIE HOPMBI U IIEHHOCTH,
KOTOPBIE HE MO3BOJIAT ATOT Ipeaen HapymuTh [ 1, ¢. 5].

CeropHsl cieyeT KOHCTaTHPOBaTh, YTO 3Ta YepTa B TOJHOM
Mepe HE OCMBICIIEHa, a VYpPOBEHb OCBOCHHS OSKOJIOTHUECKUX
neHHocTelt Hu3Kkui. [loaToMy He paboTaroT IKOJOTHYECKHE 3aKOHBI
" aKThbl, IIOCKOJIBKY HE OTBCYHAIOT HOTpC6HOCT$1M Ka)KI[OI‘/'I JIMYHOCTH,
a OKOJIOTMUYECKWE 3HaHWs Yy 4YeJIOoBeKa M COOTBETCTBYIOIIEE
OTHOIIIEHWE K TPUPOAE, HE CIOCOOCTBYIOT JKOJOTH3AIUU €ro
XO3SIMCTBEHHOM JIEITEILHOCTH.

Kak cumrator B. Cumonenko, II. Ommak [3, c. 38],
SKOHOMHYECKHE, COLMAILHBIE W OJKOJIOTUYECKHE TIPOIECCHl B
OKpY)KalollleM MHpE HACTOJIBKO B3aMMOCBS3aHBI, YTO HBIHENTHEE
MHUPOBOE TIPOU3BOJICTBO CETOHS CIIEAYeT PACCMATPHBATh KaK IUHYIO
MHOTO()YHKIIMOHATBHYTO COIUAITEHO-3KOJIOTO-9KOHOMUYECKYO
CHCTEMY, KOTOpash COCTOMT M3 TpEeX IOJICUCTEM: DKOJOTHYECKOMH,
SKOHOMHYECKON U COIII/IZUH)HOI\/’I, 1 KOTOPBIEC TCCHO B3aMMOCBA3aHbI U
BIMAIOT APy Ha Jpyra, a HE INPOTHUBOIIOCTABISIIOTCA OPYr APYTry.
MecTo 9KOJIOTHUECKHMX Npo0jIeM B OKOHOMHUYECKOH KU3HH
roCcyJapcTBa  ONpeneNnsercss He  TOJNbKO  HAHOHAIBHBIMH
TpaauousaIMU HJIW MCHTAJIMTETOM, HO W YPOBHEM 0JIarOCOCTOSIHUS
HaceJeHHus. BBICOKHE YPOBHM MaTepUaIbHOIO OJIATOCOCTOSHHSA H
YIIOBJIETBOPEHUs JyXOBHBIX MOTPEOHOCTEH WICHOB OOIIECTBA, TO
€CTh BBICOKHE MaKPO3KOHOMHUYECKHE TIOKA3aTelH, CIIOCOOCTBYIOT
(hopMHPOBaHUIO MOTPEOHOCTH M B COOTBETCTBYIOIIEH OKpY>Karomen
cpeae. W, HaoOOpOT, BBICOKHI ypOBEeHb 0e3pabOTHIBI, HH3KHE
JOXOJIBI Ha JIMIO, HE3HAYWTENBbHBIE PACXOAbl TOocyAapcTBa (depes
nebunur  OpKeTa) Ha  COLMANbHBIE — HYXKABI,  JIEJIal0T
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MPUOPUTETHBIMU COBCEM ApYrHe MpoOIeMbl, HE3aBHCUMO OT TOTO,
YTO 3TO WTHOPUPOBaHWE OyIeT MMETh HETaTHUBHBIE MOCIEICTBUS
CEeroHsl, WK B OyIyIIeM.

Obecricueare  3(Q(QEKTHBHOCTH  3KOJOT0-DKOHOMHYECKOH
CUCTEMBI CBSI32HO C TAKUMH IBYMsI BUJAMH JESTEIFHOCTH: OXPaHOU
OKpY)KafIel cpensl ¥ PaldoOHATBHBIM IPUPOAONOIB30BAHHEM.
[Ipobnema oxpaHBl OKpY’Karolllell cpelnbl KacaeTcs, MPEXIe BCEro,
PECYpPCOB  OKpYXKalolled TMpUPOABI, KOTOpBIE  3arpsi3HSIIOTCS
OTXOJIlaMH TPOW3BOJACTBA WM MOTPEOJICHUS WIH JAETPaIupyioT B
nporecce AQHTPOIOTeHHON JESITeNTBHOCTH. PanmonansHoe
MPUPOAONONB30BaHNE KacaeTcs, TNpEeXIe BCEro, MPUPOTHBIX
PECYPCOB, YMEHBIIIEHHE MX KOJIHYECTBA, KOTOPOE MPUOOPETaeT BUJ
OTXOJIOB Ha CTaJ1H MPOU3BOCTBA.

O6ocHOBaHME HEOOXOJMMOCTH PEUICHUS DKOJOTHYECKHUX
mpooGieM MIPUPOIOTIOH30BAHUS CpeIcTBaMHu SKOHOMUKH
ocymectBwid 0. @enyns, I'. @entyp, B. Koneiika, T. IlunkapeHko
u 1p. OCHOBOH yCIEIIHOIO peIIeHHs] IKOJOTMYECKUX NpodieM u
MPeOTBPAICHUS IKOJIOTHUECKUX KaTacTpod npU3HaHa
JKOJIOTH3AalMA  DKOHOMHUKH, 3aKOHOJATENhCTBA M OOIIECTBA.
Okomoru3aliss  SKOHOMHKHM  3aKiioyaercss B o0eclieueHuH
YCTOWYMBOTO HKOJIOTHYECKH OE30MacHOTO MPUPOJIONONIL30BAHUS H
COXpPaHEHHWU  PECypCHO-DKOJIOTUYECKOTO  PAaBHOBECHS  4Yepes
CHIDKEHHE TIPUPOJAOEMHOCTH TPOU3BOJCTBA W  yMEHBIICHHE
BO3JICHCTBHMSI JKOHOMHMKH Ha OWOC(EepHbIE TpOIecChl oOMeHa
BEIIECTB U YHEPTHH.

0. ®enynp, I'. demyp CcUUTAIOT, YTO 3KOJIOTHU3ALHUIO
HEOOXOJIMMO paccMaTpUBaTh Kak M3MEHEHHs OOIIeCTBEHHO-
SKOHOMHUYECKON (opmary, OCYIECTBICHUS B OIpPeaeIeHHON
MOCIIEZI0BATEIFHOCTH KOHKPETHBIX CTaJuii, B Tpeaenax KOTOPBIX
(bopMHpYIOTCS  SKOHOMHYECKHE  OTHOIICHHS,  YYHTHIBAIOIIHE
9KOJIOTUYECKHE BO3MOXKHOCTH, Ba)KHOCTh TPEBpAILCHUS OTXOJIOB
MPOU3BOJICTBA U MOTPEOJICHUS B IIPOLIECCe TPy U KHU3HU Jrozeit [4].

[lo yb6exnenuto JI. MenbHUKa «OJ — SKOJIOTHU3ANUEH
OKOHOMHKH CJIEZ[yeT TIOHUMAaTh IIeJICHANIPaBICHHBIA Tpolece
peoOpa3oBaHusl SKOHOMHUKH, OPUCHTHPOBAHHBIM HAa CHIDKCHHE
WHTETPANbHOTO  DKOJIECTPYKTUBHOTO  BO3IEHCTBHS  MPOIECCOB
MPOM3BOACTBA M TOTPeOIeHHsS TOBAapOB M YCIYyT B pacueTe Ha
CIMHUIY COBOKYITHOTO OOIECTBEHHOI'O TPOJYKTa». YUYeHBIN
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OTMEYaeT, 4YTO <«DKOJIOTHU3ALUS OCYIIECTBISIETCI YEpe3 CHCTEMY
OpTraHU3aAIIOHHBIX Mmep, WHHOBAIIMOHHBIX IIPOIIECCOB,
pecTpykTypu3auud cdepbl TPOU3BOACTBA W IMOTPEOUTEIHCKOTO
CIpoca,  TEXHOJIOTMYECKYI0O  KOHBEPCHIO,  palMOHAIU3ALUIO
MIPUPOIOTIOIH30BAHHUA, TpaHcopMaInio MIPUPOIO0XPAaHHON
NeSTeNbHOCTH, pealu3yeMbIX Kak Ha Makpo-, Tak © Ha
MHUKPO3KOHOMHMYECKUX YPOBHSIX» [2, ¢. 570].

Eme omuuM u3 HampaBiieHUH, KOTOPOE€ CTOUT OTMETHTH,
SIBISIETCS.  (POPMHUPOBAHUE DSKOJOTHUECKOTO CO3HAHUSA 0OIIecTBa,
9KOJIOTHYECKOE BOCIIHTaHHUE M oOpa3zoBanue. Kpaline HE0OX0IUMBIM
SIBJIIETCS OCO3HAHHE TOTO TNPHUPOJHOTO HACIENWs U €€ KauecTBe,
KOTOpOE TOIyYaT OT Hac Oymymiue nokojerus. OTHUM U3 CIIOCO00B
9KOJIOTH3alUH, COOCTBEHHO, OOIIECTBEHHOW JKU3HH  SBIISETCS
BHEJIpEHHE, HAauWHAasl C JIOUIKOJIBHOTO W IIKOJIBHOTO 00pa3oBaHUs
MPEIMETOB, KOTOpBIe OYIyT CIYXHUTh OCHOBOW IS TTOHHMMAaHUS
ONpeIeNsOUIe POy NPUPOIBL, OKPY>KAIOLIEH MPUPOAHONA Cpeabl B
KHU3HU 06HICCTB3 u HeO6XOI[I/IMOCTI/I COXpaHATL U palroOHAJIBHO
WCTIONB30BaTh HMMEIOINECS] TPHUPOJHBIE OJara, C IMOCIeIyOIUM
MIPOJIOJDKEHUEM SKOJIOTHYECKOTO 00Pa30BaHUsS B BEHICIINX y4eOHBIX
3aBeJICHUAX. Tarkke HeoOXomuMo 00ecrledyuTh JOCTYIMHOCTD
SKOJIOTMYECKOW MH(pOpMaMK Il  HACCJICHUS U pa3BUBATh
AKOJIOTHYECKOE 00pa30BaHUE C MO3UITUH 3aKOHOB CAMOCOXPaHEHHS.

OpHUM W3 TIIABHBIX MYyTEH PENICHHUs 3KOJOTHYECKUX TpodIemM
BUAUTCA nepexon Ha MHHOBAllMOHHYIO MOJICIb Pa3BUTUA
HaI[MOHAITBHOMN SKOHOMUKH, KaK OCHOBHOTO CpencTBa
AKOJIOT00€30acCHOH MOJIEPHM3AlMd TPOM3BOJICTBA W BHEAPEHHS
MpoIlecCOB  pecypcocOepekeHusi.  VIHHOBanWOHHAas  MOJIENb
MIPOM3BOZCTBA B COYETAHUH C pPecypcocOepekeHHUEM MO3BOIUT MPH
TOM € YpOBHE JOOBIUYM pecypcoB (Beab IMPOLECC MPOU3BOJACTBA
HEOCTAaHOBUMBIII U HE MOXKET yMeHBHIaTBCﬂ) IIPOU3BOJUTHL M3 HHUX
0OJBITIe TIPOIYKITHN, MaTEPHAIIOB, CHIPHS, OJlaromapsi 0€30TXOIHBIM
TEXHOJIOTHSIM, BTOPUYHOM NepepaboTKe; UCIONb30BaHUIO OTXOA0B.

Bubnmorpaduueckuii cnmcox

1. UBamenko A.B. DKOIOroOpHEHTHPOBAHHOE MHPOBO33PCHUE
muaHocTH: Monorpadus. / A.B. Ueamenko, B.U. ITlanos, A.B.
larapun — M: Uzn-so PYIH, 2008. — 225 c.

2. OCHOBHM CTIMIKOTrO PO3BHTKY : HaB4. moci0. / [3a 3ar. pen. JI. T.
Mensnauka]. - Cymu : BT/] “VYHiBepcuteTchka kaura”, 2005. - 654 c.

322



3. Cumonenko B. Exonomika ¥ ekosorisi: B3a€MO3B'SI30K i
mpobiiemn ympasninHsA // Bicamk HamionanpHOi akamemii Hayk
VYkpainu. 2008, No 12 — ¢.38-44.

4. ®enynb 10.b., ®emyp P.B. AxryansHi npobneMu 3a0e3neueHHS
CTAJIOTO E€KOJIOT0-€KOHOMIYHOTO PO3BHTKY YKpaiHH B yMOBax
inrerpamii 7o €C // Bicank Har. ya-Ty “JIbBiBCHKA MOMITEXHIKA . —
2005. — Ne 547: MeHemKMEHT Ta MiANPUEMHUALTBO B YKpaiHi: eTanu
CTaHOBIICHHS 1 poOyieMu po3BUTKY. — C. 276—283.

5. ®okmr AWM. DKOIOTOOPHEHTHPOBAHHOE  MHPOBO33PCHHE
JUYHOCTH KaK aKMEOJIOTHMUYeCKHii (peHOMEH: AMC. ... KaH. TCUXOL.
Hayk : 19.00.13 / A. U. ®okun. — Mockga, 2010. — 177 c.

6. Xecne B. ®unocodus u sxonorus. - M., 1993.

7. YepHsbiioBa JI.T. DopMHpoOBaHUE JKOJIOTUYECKOIO
MHUPOBO33PEHHS CTYIEHTOB TEXHWYECKUX BY30B: IIUC. ... KaH[.
¢umnocod. Hayk : 09.00.11 / JI. I'. Yepnsimosa.-Tomck, 2004.— 202 c.

YK 502.654

Aapoma JI1.0., Cepruenko H.H.
HanuoHa/IbHBIA TeXHUYECKHIl YHUBEPCUTET YKpPauHbI
«KveBCcKU MOJIUTEXHUIECKUN UHCTUTYT», Kuen

IKOJIOTUYECKAA 39PPEKTUBHOCTDb
BHEAPEHUA HATYPAJIbHOI'O YTEIIVIMTEJIA
AOMOB C UCI10/Ib30BAHUEM KOCTPbI
KOHOII/IU TEXHUYECKOH

Oxono 90% ceoeli dcuznu  uenosek Nposooum 6 3aKPbIMbIX
nomewenusx. Konyenmpayus 8peoHvix eewgecmes 6 Jicuiive oaxice 8
MaabiX 003aX MOJCEM NPUYUHUMb 8De0 Yel08eUeCKOMY OP2aHU3MY,
60M NOYEMY NPOU3BOOCHBO IKOAOSUUECKU YUCHBIX CHIPOUMETbHBIX
Mamepuanos s61saemcs sadxcHeliutell 3adaveli oyoyuieco. Ilpupoouvie
ymeniumenu u3 KOHONIU He co0epicam 8peoHbix 000A80K, NOIMOMY
HaHeceHusl 8peda 300P0o6blo UCKTIOUACMCA KAK NPpU npouzsoocmee,
Max u 6 npoyecce ux IKCHILYamayuu.

Konomist — u3BecTHbI TpuUpoJHbIA aHTUcenTuk. Ho s
MPUMEHEHUST JTAHHOM TEXHOJOTMHM HEOoOXOAMMa, WMEHHO, KOCTpa
(ompeBecHeBIe  4YacTH  CTeOJed  KOHOIUIM,  IOJIydaeMbIe
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IIpU UX TIEpBUYHONH 00paboTke (Msruenuu, Tpenanun)). Koctpa
coctasisieT 65—70% maccel 1yOsiHOro cTebiisi 1 B OCHOBHOM COCTOMT
u3 nemmono3bl (45-58%), nuramna (21-29%) u menrozanoB (23—
26%).

I'maBHbIE IperMyIIECTBA TEXHOJIOT MU

- Beicokas TemnosdpdexTuBHOCTh. Temno compoTHBIIEHHE
cTeHbl B 1,5 pa3aBbllIeé TOCYAapCTBEHHO CTPOUTEIBHBIX HOPM
YkpauHBl W B 2 pa3a BBIIIE CTEHH M3 Ta3zoberoHa. JlaHHbIe:
['0CYIapCTBEHHO CTPOHTENBHBIE HOPMBI YKpanHsl — 3,3 (M- °K/BT),
[aso6eron 380 MM — 2,9-3 (M*°K/BT), CTCHBI ¢ HCIIOIB30BaHHEM
KOCTpBI KOHOIIM TexHmdeckor 400 mm — 5,5-6 (M?-°K/Bt). Ha
OCHOBE JKCIIEPHMEHTAIBHBIX JaHHBIX OBUIO PacCYMTaHO, YTO ISt
OTOILICHMS ToMa miomansio 100 M2 B 3uMHMIA nepuoa Tpedyercs
Bcero 3 kB1/gac snepruu (tabnuna 1).

Tabmuua 1

Pacuer u CpaBHCHHUE OCHOBHBIX (1)I/I3I/IKO- TEXHUYCCKHUX
XapPaKTCPpUCTHUK MaTcpUuaja

HanmenoBanue IInoTHOCTS, Termmo- IIpenenvHas
Marepuaia kr/m® MIPOBOTHOCTb, MIPOYHOCTH
Br/(M*° C) NPU COKATHH,
MlIIa
Kupnuu 1550- 1700 0,56- 0,95 2,25-25
KEpaMUYECKUI
Kupna 1700- 1950 0,85-1,15 5-30
CUJIMKATHBIA
Kepam3utobeToH 900- 1200 0,5-0,7 3,5-7,5
I'azoberon 600- 800 1,18- 0,28 2,5-15
Ilenobeton 200- 1200 0,14- 0,38 25-75
Hepeso 450- 600 0,17 15-4,0
CmMmecn ¢ 400- 850 0,008- 017 0,5-3,5
HCIO0JIb30BaHHEM
KOCTPBI KOHOIUTH
TEXHUYCCKOH
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- HanexHocTh. YIeNbHBI BEC CTEHBI C HCIIOJIb30BAHUEM
KOCTPHI KOHOIUIM cocTaBisier 250 kr/m? mpencTaBasier coGoi
HCKITIOYUTEIBHO KECTKYI0 KOHCTPYKIIMIO, KOTOpas HEe PacChIXaeTcs,
HE pa3MOKaeT, He IOJBEPKEHa TOPEHHI0 U TO0KapoOe30MacHOCTH
(Tabmmma 2).

Tabnuna 2
CaoiicTBa MaTepraia Ha 0€30IaCHOCTh W HAJC)KHOCTh
CaoiicTBa Slaenctsiii 6eToH Kupnna Cwmech ¢
Marepuana (neHoOIoKH, HCTIOBE30BaHUEM
ra3zo0J0Kn) KOCTpPBI KOHOILTH
TEeXHUUYECKOH
Hopmarusuas | Ot 720 Ot 2100 380
TOJIIIMHA CTEHBI
Muxkpoxmmar | «CraboapImamuii Tpebyercs «dprmuTy,
Joma NPUHYAUTEIbHA | BBIBOJUT
s BEHTHJIALIMS TIOBBILICHHYIO
MOMEIIeHHI BIIATY
Orrecroiikocts | He roproumii He roprounit He nonnepxxuBaer
OTOHb
buocroiikocts | buocroiikuit buocrolikuit Brocroiiknii. V
rpynmna
OuocToiKkocTH
Cro#ikocTh Ha | XPYIKHA, IPH Xpynkwuii, He PaGoraer Ha
n3rub KOJIeOaHMSIX paboraet Ha HU3rub
(dyHnameHTa naet n3ruo
MacCHBHBIE
TPELIMHBI 110 BCel
KOHCTPYKLIMHU

- DKOJOTMYHOCTh. YTEIUICHHE JOMOB HCKIIOYHTEIIBHO U3
HaTypaJbHBIX MAaTEpUaJIOB, CMECh IAHHOW TEXHOJOTMH — KOCTpa
KOHOIUIM CMCHIaHHasA C HerameHou HU3BCCTBIO, IIECMCHT (B
cootHomennn Bcero 1 k 10), AOMOTHUTENBHOE CBS3yIOIIEEe Ha
OCHOBE MHUHEpasioB M Boja. IIpu cTpouTtenbcTBe HE HCHONB3YeTCs
HUKaKUX CHHTETHYECKUX U XUMHYECKHX J00ABOK.

Pacuetsl 1o arpOHOMHUHN KOHOIIIU: TCXHHUYCCKAs KOHOIUIA HC
Tpe6yeT rep61/1u1/1;[0}3 U NCeCTUHHA0B, a TAKXKC IOIOJHACT IOYBY
MIUTAaTCIbHBIMH BCIICCTBAMU U a30TOM. 1 TreKTap 6y11eT IIPOU3BOJUTH
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o 10 T koHorum, 60% oOpabaTeiBaeMON ypoxash KOHOILUIH

COCTaBIISIET KOCTpa, TO €CTh 1 TeKTap MPOM3BOAMT 5 - 6 T KOCTPHI

KOHOIUIM. 1 T KocTpbl KoHOIUM OyzaeT mpou3BoAuth 50 TrokoB (1

rektap Oyner npousBoAuts oT 250 1o 300 TiokoB). He MeHee BaxkHO,

yto 1 rekrap xKoHOmwM Oyner mornomatrs 10 18 T CO, (KoHOIUIA

Texamdeckas npeodpasyer CO, B KUCIOPOA JydIlle, 9eM JEePEBB).
MoxHO caenaTb BBIBOA, YTO TMPH  HCIOJIb30BAHUH

CTPOUTENBHBIX OJOKOB M3 KOCTPBI KOHOIUIU IIOJy4aeM CIEIYIOLINe

[pEeUMyIIecTBA Iepel  WCHOJIb30BAaHHMEM  KHPIHMYEH  Ipyrux

CTPOUTCIIbHBIX MAaTCPHUAJIOB:

- MEHBIIHI BeC U 00beM HeOOXOAUMBIX CTPOMMATEPUATIOB;

- MEHBLINE 3aTPaThl Ha JOCTABKY U XPaHEHHE MaTEpPHaOB;

- BBICOKAsI 9KOJIOTHYHOCTh U OMOCTOUKOCTB;

- BBICOKas TCIJIOU30JIAMA TP MCHBIICM O6’beMe Marcpuala,

- BBICOKasl CECMOCTOMKOCTD U MIPOYHOCTb;

- COKpalleHue 3arpaT Ha (QYyHIAMEHT, BBUAY MEHBIIEIO Beca

3/IAHHSL.
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KaxoBka C.B. Hayu. pyk. XopeBa C.A.
BeJtopycckuii HAMOHATGHBIN TEXHUIYECKUI YHUBepcUTeT, I. MUHCK
OCHOBHBIE BUAbI METAJIJIOOTXOA0B U
NUCTOYHUKHU UX OBPA3OBAHHUA

Axmyanvnocms  membl  00BACHAEMCA  BAICHOCMbIO  NPoOO.IEM,
CEA3AHHBIX C YNpasieHueM omxooamu npouzeoocmea. Kouyenyus
cucmemysl YNpasieHus Omxo0amu 6Kuiouaem 6 cebs paspabdomxy
KOMNAEKCa  MepOnpusmuy,  HANPAGIeHHLIX  HA  NOBbIUEHUE
MEXHUYEeCKO20 YPOGHA  Nepepabomku  0mxo008 NoCpeocmeom
co30anusa npeonpusmuil, 0esimenIbHOCMb KOMOPbIX HANPAGAeHd HA
UCNONIL3068AHUE 8 CBOEM NPOU3BO0CBE BMOPUUHBIX PECYPCO8.

JloM 4epHBIX METalIoB M3 BCEX BHIOB BTOPUYHOTO CBHIPHS,
IIMPOKO MPUMEHSIEMBIX B SKOHOMHKE CTPaH, SBISAETCS BAKHEHIINM
MO0 CBOEMY 3HAYeHWI0. B Hacrosmiee Bpemsi U3 HETO BBIILIABIISETCS
OKOJIO  TIOJIOBUHBI ~ BCEro  KOJMYECTBA YEPHBIX  METAJUIOB,
MPOU3BOIMMBIX B €BPOIICHCKUX TOCYIapCTBaXx.

JloM 4YepHBIX METAJIJIOB 00pa3yeTcs MpU METALI000padoTKe, a
TAaKXE MPU aMOpPTHU3alluU 1/13;[enm71. B 3aBHCHMMOCTH OT MCTOYHHKOB
o0pa30BaHMs, OH TO/IPA3EISIETCS Ha:

- 000pOTHBIN;

- IPOMBIIIIJIEHHBI;

- aMOPTU3aLUOHHBIH.

K o0oporHOMy JOMy OTHOCSTCS METANJIMUYECKHE OTXOIbI
oOpasyroluecss Ha  METAUTYPrUYeCKUX  MPEANpHITHSX U
UCTONb3yeMble MMU CaMHMH JJsl BBIIUIABKM YEPHBIX METAJUIOB.
OCHOBHYI0 Maccy 3THX OTXOJOB COCTaBIAIOT Opak u o0pe3b
MPOKATHOTO M TPyOOIPOKATHOTO MPOM3BOJCTBA, a TaKXe CKparl,
6pa1<, JIMTHUKH N HEAOJINBKU CTAJICIINIABUJIBHOI'O U quyHOHHTCﬁHOFO
npousBoAcTBa. OOpa3oBaHHe OOOPOTHOTO JIOMa WM OOOPOTHBIX
OTXOZOB BBI3LIBACTCA HECOBCPHICHCTBOM TEXHUKHW M OpPraHU3alvn
METAJUTypPrH4ecKOro IPOM3BOACTBA M €ro  CHIPHEBOH  Oasbl.
HauOonpmmii yzenbHbli Bec B 00pa3oBaHMM OTXOJOB HMMEET
MpOKaTHOE MPOU3BOJACTBO. Ha Hero mpuxomutcsi Gojiee MOJIOBHHBL
BCEro OOOPOTHOTO JIOMa, OOpPa3yIoUIErocss B METaJUTyprUYecKOi
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MPOMBIIITICHHOCTH. bonbiias ero 4acTe NpUXoauTca Ha JUTEHHOE
MPOKAaTHOE TPOM3BOJACTBO. [IpM M3rOTOBIEHWM CTANBHOTO JIUTHS B
oTxoabl yxoaut O6osee 50% MeTayuionoma, a YyryHHOTO - TPUMEPHO
35%. KoadpduuueHt Bbxona ioma (COOTHOLUICHHE MEXAY 00beMaMu
00pazoBaHWS METALIOOTXOMOB W TOTPEOJIGHWS MeTalia) B
MMPOKATHOM W JIMTEHTHOM MPOM3BOICTBaX cocTaBisieT 110 30%.

O06opoTHBIH JIOM MPEJCTABIISIET co0oii LIEHHOE
METAJTyPTUYECKOe ChIpbe, TaK KaKk OH MMEeT 3apaHee M3BEeCTHBIN
XUMHYECKUH COCTaB M TMOCTOSHHYIO ¢opmy. Ilepepaborka Takoro
JIOMa He TIPE/ICTABIISIET 0COOBIX TPYAHOCTEH, MOATOMY HMPAKTHUECKU
BeCb  OOOpOTHBIM  JIOM, OOpasyloIuiics B  METaIypTuH,
WCTIONIB3YETCS, B OCHOBHOM, B IIPOMBITIINIEHHOM TIPOM3BOJICTBE.

ITpoMbleHHBIN JIOM COCTOHUT u3 OTXO0JIOB
METaJJIOOOPAaOOTKH MpOKaTa M JIMThbS B IPOMBIIUICHHOCTH |
ctpoutenscTBe. Kodndduiumenr BpIXOga MaHHOTO BHAA JIOMa
KojeOneTcs M Pa3Nu4yHBIX  OTpaciiell MPOMBIIUIEHHOCTH W
CTPOUTENBCTBA, 4YTO OOBICHSAETCS HEOJUHAKOBOW TEXHOJIOTHEH,
CIIO)KHOCTBIO 00pabOTKM JeTaliell, pa3NuuusiMi B YJIEIHHOM Bece
KpYITHOTa0apUTHBIX ~ KOHCTPYKIMA W MAalllWH,  CTENEHBIO
CHeIMANN3allil  TIPOM3BOJICTBA W JIDYTUMH  NPUYHHAMH.
KoadduimenT BbIX07a MPOMBIINIIEHHOTO JIOMa Hauboliee BBHICOK B
MIPOM3BOJICTBE aBTOTPAHCIIOPTHBIX CPEJCTB, & CaMbli HHU3KUH - B
CTpOUTENbCTBE, TAe OH KoseOmercs or 31 mo 5%, cocraBiss B
BBICOKOPa3BUTHIX CTpaHax B cpeaHeM 16%. Beicka3piBaroTes
MIPENIONIOKEHUS, YTO B ONIDKaWIIeM JecATWIeTHH KO3 UIIUeHT
BBIXO/Ia TIPOMBIIIJIEHHOTO JIOMa OCTAHETCS Ha CTaOWIBHOM YpOBHE,
COCTaBUT B cpeaHeM 16% u OyaeT UMeTh XOpOWHUil crpoc, Kak U
00OpOTHBII JIOM, B YEPHON METAJLUTyPTHH.

Tperuit BHA J0Ma - aMOPTU3ALMOHHBIA JIOM, KOTOPBIH
COCTaBIISIET MaTepHaJIbHYI0 OCHOBY MAaIlIWH, 000py/IOBaHUs, 3/aHHAN
W COOPYKECHHUH, PEeBpaIacTcsi B OTXOJIBI 0 MEPe X (PU3HMYECKOTO U
MOpAJILHOTO HM3HOCA. ODTH OTXOAbI METaJlla, KOTOpBIE Ha3bIBAIOTCS
AMOPTH3aLlIOHHBIM ~ JIOMOM, TIPEIACTABISIIOT COOOH BaKHBIA U
HauOoyiee TEePCIEKTUBHBIA HCTOYHHK BTOPUYHOTO CBHIPbS  JIJIS
METAILTYPru4ecKOl MPOMBILIUICHHOCTH. Pecypchl aMOpTH3alMOHHOTO
JoMa  ONpEenNeNsioTCs — pa3MepaMHu  MeTaimdeckoro  (oHpa,
MHTEHCUBHOCTBIO U XapaKTepOM ero OOHOBJICHHSI.

MeTtanueckuii GOH KaKI0H CTPaHbl BKIIIOYACT:
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1) metanmn B cepe MpoHM3BOICTBA - COCTOMT M3 YYTYHHBIX U
CTaJIbHBIX OTJIMBOK, MPOKATHOM M Ky3HEYHO-TIPECCOBOW MPOTYKIINH,
Jnetaied W yacTel MammH UM o0opynoBaHUS. JTa 4acTb
MeTauioQoHAa M0 CBOEMY YAEIBHOMY BeCy HeBenuka. MeTaun B
MPOM3BOJICTBE BCE BPEMsI HAXOIUTCS B JBIDKCHUH, MIEPEXOst 00 B
chepy oOpamenusi, 00 B  (PYHKIMOHHPYIOUIYIO  YacTh
MeTao(oHa.

2) Metan B cepe oOpaleHus, HaXOMAIIMNACS Ha CKIaax U B
MyTH Ui oOecIiedeHns] HeMPEephIBHOCTH ITpoIiecca MPON3BOJACTBA U
noTpeOJIeHUsl-  3TO  pa3fiuuHble  monyQaOpuKaThl, TOTOBEIC
METaJUIMYeCKUe W3JeNusl, 3amacHble YacTH ¢ HHCTPYMEHT.
Y nensHBIN BEC JaHHOW YacTH MeTauIoOH/1a TaKKe HeOOIIBIION.

3)MeTa/ul B HCIOJb30BAHHWH, COCTABISIET MAaTCPHAIBHYIO
OCHOBY 3JIaHHii, COOPY)KEHHWH, MallWH, 000pyI0BaHUs, TPUOOPOB,
MHCTPYMEHTOB, NPEIMETOB JIMYHOTO MoTpedieHus HaceneHus. OH
SBJISIETCS OCHOBHOM (D)YHKIIMOHUPYIOUIEH YacThI0O METALIO(POH A.

4)K wmeramiuyeckoMy (OHIY MOXKHO OTHECTH TaK Ke
W3JIeNUs], W3HAYaIbHO H3TOTOBJICHHBIC M3 JIOMa, KOTOPHIE IOCTe
COOTBETCTBYIOIIETO ~ CpPOKa  CIY)KOBI ~ CTAQHOBSITCS ~ YacThIO
MeTao(oH a.

B 1957 r. B CIIIA Obuia pa3paboTaHa METOAMKA HCYUCICHUS
00pa30BaHMsl aMOPTH3ALMOHHOTO JIOMa Ha MPHMepe aBTOMOOMIBHOM
MPOMBIIUICHHOCTH. Ha OCHOBaHMM 3TOW METOIUKH OBLIH ONpe/IeTIeHbI
pasMepsl  OyAyIluX, TOTEHIIMAILHO  BO3MOXKHBIX, PECYpPCOB
aMOPTHU3ALMOHHOTO JIOMa B cTpaHe. [Ipearonaraercs, 4To TeHICHIIMS
BO3pAaCTaHMsl 3HA4YeHHWsS AaMOPTH3AIMOHHOTO JIOMa B  00IIeM
MOTPeOJICHNH METaJUIOOTXO/I0B B YEPHOM METAJUTypTHUH PAa3BHTHIX
CTpaH coxpaHuTcs. B To ke Bpems OyJieT IpoJ0InKaThCs COKpaIeHUe
JI0/11 00OPOTHOTO JIOMa, YTO HEN30€KHO BBI30BET MOBBILICHUE CIPOCa
METAJTyPrUYECKUX NPEANPUATHN HA TOKYITHOM JIOM.

3HayeHHWEe TOBTOPHOTO HCIOJIB30BAHUS METaiojgoMa JIis
PecnyOonuku bBenapyce cocroMT B TOM, YTO MNpPH OTCYTCTBHHU
COOCTBEHHBIX 3allacOB PYIHOTO CHIPbS PECHyOJMKa HCIBITHIBACT
BBICOKYIO 3aBUCUMOCTDb HapoaHOro XO3SIHMCTBA OT UMIIopTa
MaTepHaJIbHO-CBIPHEBBIX U SHEPTETHUECKUX pecypcoB (Oonee 80 %).

['maBHBIM B yCTOWYMBOM pPa3BUTHH CTPaHbl M 3KCIIOPTHOM
MOTEHIMAJe SBISETCS POCT SKCHOpTa 3a CYET IOBBIMICHUS
KOHKYPEHTOCHOCOOHOCTH ~ TPOAYKIMH  IyTeM  ONTHMH3AINU
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pPECYPCOIOTPEONCHUSI W PecypcocOepeKeHus, MOOWIHM3aId U
Pa3BUTHSI MECTHOU CHIPHbEBOI 0a3bl, B TOM YHCIIE H BTOPPECYPCOB (B
PecniyOnuke benmapych exeromHo oOpasyroTcs Okoyio 24 MIH. T
pa3IuYHBIX 0TX0/0B). CiemoBaTenbHO, MOMHUMO COXPaHCHHS s
OyIyImero WMEIOMMXCS COOCTBEHHBIX IPHPOIHBIX PECYPCOB
PEIUKIIMHT TaeT 3HAYNTENFHYI0 SKOHOMHUIO CPEJICTB.

Ha ocHOBe penuKIMHTa CHMXKAIOTCS 3aTpaThl Ha JOOBIYY WU
nepepaboTKy pyaAbl, yriusi, (IFOCOB, OTHEYIOPOB; IPOHUCXOIUT
CHIDKEHHWE  YAENBHBIX  DHEepro3arpar;  BbIIUIaBKa  MeTajuia
OCYIIECTBIISIETCS. MUHYSI HanOojee SHEProeMKHE TEXHOJOTHYECKHE
Olepalui, B DKOJOTMYECKOM acleKTe — YCTpPaHEHHE TaKuX
MIPOM3BOCTB, KaK JOOBIYa PYIBI, yIiIel, o0OTalleHus pyd U yIiei,
KOKCOXMMHUUYCCKUX, arjIOMCpalvOHHBIX W JOMCHHBIX IICPEACIOB,
COKpaIaeTcst MpOU3BOJICTBO OTHEYTIOPOB.

Hcnonp3oBanne  BTOPpPECYpPCOB  TO3BOJNSET  YMEHBIIUTH
moTpebNieHue JSHEPTHMH W BOJABI, CYIIECTBEHHO  CHIDKAETCA
3arpsi3HEHHE OKpYyKarolel cpenbl. Tak, mpyu NPOU3BOACTBE CTAIH U3
BTOPUYHOTO CBIPhS, 110 CPAaBHCHHIO C €€ MPOW3BOACTBOM U3
TIEPBUYHOTO CHIPhsI JIOCTHTAETCS 3KOHOMUSL: 3Hepruu Ha 47 % - 74
%, Bompl — Ha 40 %; 1 T cTtanmm u3 goma, B 20 pa3 AEIIeBIEC CTAIH,
MOJIyYEHHOW W3 PyAbl NPU Yy4eTe BCEro MUKIA €€ JO0BIYH U
nepepaboTKy.

YBenuueHue crpoca Ha JIOM Ha BHEIIHUX PHIHKAX MPUBEAET K
HEMHUHYEMOMY IIOABEM YPOBHA II€H, TO C€CTECTBCHHO, YTO 3TO
oTpasuTcs W Ha OemopycckoM phiHKe. ClemnoBaTellbHO, BO3MOXKHOE
yBENIMYEHHE B TOCIEAyIOllee BpeMs IOTpeOyieHus JoMa B
MeTaJIypruu Ha 1/3 BbI30oBeT 0€3yCJIOBHOE BO3pacTaHHE CIIpoca, a,
ClIeZIOBaTENbHO, M YPOBHS IeH. DT (DakTOphl MOTYT TNPHBECTH K
Cepbe3HBIM npodiiemam obOecrniedeHus METAJUTYPTUYEeCKHIX
npou3BozAcTB Pecniy0vku benapych JJoMOM 4epHBIX METAJLIOB.

B oOnmactu oOpamenuss Meramuionioma B PecrnyOmvike
Benapych, IpUHATEIMU B €0 Pa3BUTHE HOPMATUBHBIMU IIPABOBHIMH
aKTamu, OblIa BBeJleHA TOCYJapCTBEHHAs MOHOIIOJMS Ha oOpamieHune
JJIOMa U OTXOJ0B T-IépHI)IX N OBCTHBIX METAJIOB, KaK OJHOIO H3
CTpaTEerMYeCKU BaXxHBIX Uil PecrryOnuku BUIOB ChIpbsl. Peanmuzarus
aTOW (yHKIMH BOIIOKEeHAa Ha [ocymapcTBeHHOEe OOBEIUHEHHUE
«bensropmer». Tem cambiM, B benopyccuu 3ai10KeHbl OCHOBBI
3G GEKTUBHOW CHCTEMBI OOpaIlleHUs] JIoMa M OTXOJOB YEPHBIX H
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LUBETHBIX  METaUIOB,  OCHOBAaHHOM  Ha  TrOCyJapCTBEHHOM
IUIAHUPOBAHUU M JKECTKOM KOHTPOJIE 32 IBIDKEHHEM METaIIONoMa.

Peanuzyercs I'ocynapcrBenHas Hay4YHO-TEXHUYECKas
nporpamma  «PecypcocOepekeHre» OCHOBaHHAs Ha HAyKOEMKHX,
pecypcocOeperaronyx, KOJIOTHIECKH YUCTHIX TEXHOJOTHSAX W Ooiee
TIOJTHOM HCTIOJIb30BaHNH BTOPHYHBIX MaTepUalibHBIX pecypcoB (Oomee
40 % 3aganuii MporpaMMbl HAMIPABIICHBI Ha Pa3BUTHE OPraHU3aLOHHO-
TEXHOJIOTUUECKAX MepOnpusATHil perwkinara). OmHako, B HACTOSIIIEE
BpeMsl CHCTEMa OIEPAaTHBHOTO KOHTPOJS 3a TIOPSAKOM ydYeTa W
XpaHCHUST METAIUIONOMa y CYOBEKTOB XO3SMCTBOBAHMS, a TaKkKe
MOJHOTOM €ro cAa4yd 3aroTOBUTENBHBIM OpraHM3alHsM oOciabieHa.
HeobxomuMo yuYuThIBaTh, YTO JAHHBIA BOMPOC SBISETCS BeChMa
aKTyalbHBIM, TIOCKOJIBKY TOTPEOHOCTh OTEUECTBEHHBIX CYOBEKTOB
XO3SICTBOBAHUS B JIOME U OTXOJIaX YEPHBIX U LBETHBIX METAJUIOB, a
TaKoKe TMPOAYKTAaX WX MepepadOTKH 3HAYMTEIHHO IMPEBBINIAeT 00BEMBI
3arOTOBKH 3THX pecypcoB B PeciryOimike.

Hecmotps Ha  TO, qTO0 HOpMaMH JIEUCTBYIOLIETO
3aKOHO/IATENbCTBA B OOJBIIEH CTENEHH 3aKPEIUIEHbl OCHOBBI
LEHTPaJIN30BaHHON CHCTEMBI 3arOTOBKM MeTayuionoma. [Ipu stom
HEOOXOJMMO yKa3aTh, YTO HAy4YHO-METOJUYECKOE OOCCIeUeHUe
¢dbopMHUpOBaHUS ~ TOCYJapCTBEHHOI'O  3aKka3a  Ha  IOCTaBKY
METaJJIOIOMa B HACTOSIIee BpeMs OCHOBHIBAETCS Ha pacyere
obmiero merammodonaa PecrryOnuKku ¢ y9eTOM KOJTHMYECTBA BBIOBITHS
METAJIJIOCO/IEPIKAINX OCHOBHBIX CpelcTB. JlaHHas MeToJIuKa He
OTpa)kaeT peajbHON CUTYaIllH Ha MPEIIPUATHAXK 110 (IKCILTyaTaIIH)
M3HOCY O0OpYIOBaHHS U €T0 MOCIEAYIONEH YTHIN3aIlui, TaK KaK B
3aBHCHMOCTH OT TEXHOJOIMYECKOTO TMPOIEcca M 3arpyKeHHOCTH
JTUHAHN, 000pyI0OBaHNE MOXKET BBIPA0OTATh CBOI pecypc paHbIle U
MPOCITYKHUTb JOJIBIIE 3asBICHHBIX CPOKOB IKCILTyaTalHH.

Lenbro  XO3SMCTBEHHOM  JIeATENBHOCTH  1'OCYAapCTBEHHOTO
obovenmHeHust  «benmBTOpMET»  SIBIISIETCS  OpraHu3aims padoT 1o
BOBJICYCHUIO B XO3AHCTBEHHBIH 00OpOT 00pasylommxcsi B Ipolecce
MPOU3BO/ICTBA Y CYOBEKTOB XO35IMCTBOBAHNS JIOMa U OTXOJI0B YEPHBIX U
[BETHBIX ~METAIUIOB, TIPOM3BOJICTBO  DJIEKTPHUYECKOH  IPOJYKIIHH,
OpraHu3alysl JUTEHHOrO NPOM3BOJACTBA BTOPHYHBIX CIUIABOB H
MpoKaTa, MMOJy4YeHHUEe MPUOBUTH Uil yOOBIETBOPEHHS COLMATBHBIX H
SKOHOMHYECKHX MHTEPECOB WICHOB TPYOBOTO KOIJIEKTHBA.
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B pesynbraTe mpoBeneHUs Ha TPEIIPUATHSIX OOBEAMHCHUS
psAda TEXHOJOTHMYECKHX Omepanuii (pasaenka, COpPTHPOBKa, pe3Ka,
MaKkeTUPOBaHUE, pa3zeiika Ha Kompax, JAPOOJICHHE M MPOCECUBAHUC)
METAJIJIONIOM, TepepadaThiBacTCsS I MCIIOJL30BAaHUS B KauyeCTBE
METANTMYECKOHN IUXTHl B METAILTYPTUYECKUX Te€9Yax MPH BBIIABKE
CTalli, YyTyHa, [IBETHBIX METAJJIOB U MX CIJIABOB.

[MotpeOurtenbckue, GyHKIIMOHAIBLHBIC U COBITOBBIC CBOWMCTBA,
KOTOPBIM JOJKHBI COOTBETCTBOBATH BTOPUYHBIE YEPHBIC U IIBETHHIC
Metamiel, oroBopeasl ['OCT 2787-75 «MeTaimmel  YepHBIC
BropuuHble. O0mue Texuuueckue ycnosus», [OCT 1639-75 «Jlom u
OTXO0bl IIBETHEIX MeTaiuioB u cmiaBoBy», CTh 1299-2001 «Jlom m
OTXOJBI YEPHBIX METAJIOB, HE PacCOpPTUpOBaHHBIC. TexHUYeCKHe
ycioBUs». TeXHHUUECKHEe YCIOBHUS TaK K€ MOTYT OTOBapHBATHCS B
TEXHUYECKUX COIJIAIICHUSAX MEXITY MOCTaBIIMKAMHU u
MTOTPEOUTEIAMH.

OCHOBHBIMH TIOTPEOUTENSIMH JIOMa ¥ OTXOAOB HYEePHBIX
METAJIJIOB SIBJSIOTCS npeanpusitus Pecnyonuku benapyck (90% ot
oOelt mocraBku Metamionoma), B ToMm uncie: PYII «benopycckmii
MeTtajuryprudeckuii 3aBomy, PYIL «MT3», PYII «I'omensckuii 3aBog
«earpomut»y, OAO «M300», OAO «Texnomut-Ilomork», YIIII
«Yuupepcan-JImt»  (r. Comuropck). Bcero morpebuteneit
Pecrrybnmka benapyce 6osee 50 cyObeKTOB X03HCTBOBAHUS.

Exeromuo B xoJie (dhopMupoBaHuUs I'oczakaza
l'ocynapctBenHoe  oObenuHeHue  «bemBTopMeT»  HampaBiseT
MUHUCTEPCTBAM M BEIOMCTBaM 3alpochkl Ha OOOCHOBaHHUS IO
o0vémam ['oczakaza Ha crnemyromuii roxa. Ilepepaborka moma u
OTXOJOB HYEPHBIX METAUIOB 3aHMMaeT 68% B 00bEME TOBapHOM
MPOIYKIIAN 0OBETUHEHUSI.

Ha nmpeanpustun yaensercs OONbIIOe BIUSHHUE TOBBINICHUIO
s dexTrBHOCTH TTpou3BojcTBa. B 2006 romy Ha ['ocynmapcTBeHHOE
obbenuHEHNE OB BBEIEH B DKCIIYaTAIHIO MPEACPHBIN KOMIUICKC —
MPUHIMIIMAIBHO  HOBOE  O0OpyZOBaHME 1O  TepepadoTke
JIETKOBECHOTO JIOMa, aBToMOOUIeH, Ob1ToBO# TexHuku. B 2007 romy
BHEJIPEH TEXHOJIOTHYECKUN TIPOIECC OpPHUKETHUPOBAHUS CTPYKKH
YEpHBIX METAUIOB B IexaX [ OCylapcTBEHHOTO OOBCIUHCHHUS
«benBrOpMET» - 4 NMHUM 1O TEPEpa0dOTKE CTPYKKU UYEPHBIX
MeTauioB (OpUKETHPOBAHUE).
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YIK 631.43

JlamuHckas B.O. H. pyk. bacasait U.A., beabckas I'.B.
Besiopycckuil HAllMOHAIbHBIN TEXHUYECKUI YHUBEPCUTET

MATEMATHUYECKAS] OBPABOTKA
PE3YJIbTATOB AHAJIN3A BCXOECTH CEMAH
PACTEHUI-TAJIO®UTOB B 3ACOJIEHHBIX
CPEJIAX

Ilposedena mamemamuueckas obpabomxa pe3yibmamos amaiu3a
BCXOHCECTNU CEMSH PACMEHUL-2aniohumos Ha cpedax ¢ paziuiHol
Cmenenvlo  3acoieHus. Bolagnenvl  Haubolee  nepcneKmusHvle
pacmenusl, moJiepanmmule K 3acoNeHUIo.

MaremaTtrnyeckass 00pabOTKa JaHHBIX JIAOOPATOPHBIX OIBITOB
OpU W3YyYEHUH BCXOXKECTH PACTCHUH-TANIOPHUTOB HA 3aCOJEHHBIX
cpelax TMO3BOJSET OICHHUTh CYIIECTBEHHYIO Pa3HOCTh IMOIYYEHHBIX
[0 BapWaHTaM JaHHBIX, PeaIbHBIC PA3IUYMs MEXIYy BBHIOOPKAMHU, U
OTpeNeNuTh Hauboliee MEPCHEeKTHBHBIE BUJBI PAaCTEHHH, KOTOpHIC
TOJICPAHTHBI K 3aCOJICHUIO.

HccrnemoBanus BCXOXKECTH CEMSH IPOBOAMIN B COJEBBIX
pacTBopax:

- B yamkax Ilerpu (¢ comepxxanmem NaCl 0,05; 0,1; 0,5; 1,0 u
5,0%);

- B TIOYBEHHBIX MpoOax, oToOpaHHBIX B paiione IV PY OAO
«benapycekanuit» B HOsOpe 2014 r. Ha pa3IMYHOM PACCTOSHHUM OT
teppukoHoB (Menee 0,1; 150-200 u 500 m).

Brruncnenne CTaTUCTHYECKUX XapaKTEPUCTHK BBEIOOPKH IpU
W3yYCHHN KaueCTBEHHBIX NPU3HAKOB IMPOBOJIMIIM C HCIIOIH30BaHUEM
METOJIMKH T0JIeBOT0 ombITa [ 1-2].

Jus  wuccnemoBaHus — BBIOpaHBI  TakUe  KA4eCTBEHHBIE
XapaKTePUCTUKU KaK BCXOXKECTh M HE BCXOXKECTh CEMsH PacTCHU-
ranouToB: pairpaca, OBCSHUIIBI, MSTJIHKA, JIOIEPHBI, MOJIEBHIIbI,
0BCa, CBEKJIBI.

Metonuka ~ pacyera  3aKJIIOYaeTCsl B OINpPENeNeHUH
ko3 (QUIIMCHTa BapHaldd, OIIMOKM PENpPE3CHTAaTHBHOCTH, H
JIOBEPUTEIILHOTO WHTEPBAJIA JIS JTOJIW MIpH3HaKa (TeHepaIbHON HONH
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MpHU3HAKa) B COBOKYIMHOCTH C 95%-HBIM YpPOBHEM BEPOSTHOCTH.
CTaTHCTHUYECKHE XapaKTCPUCTUKU BBIYHCISUTH 1O QopMyliam,
MpecTaBiIeHHbIM B Tabmuie 1 [1, ¢.187].

Tab6numa 1

@opMyIIBI ISl BBIYUCIEHUS CTATUCTHYECKUX XapaKTEPUCTHK
BBIOOPKH NP Ka4eCTBEHHON H3MEHUYNBOCTH

IToxasarens - @opmyna

5 _.100 | JloBepuTenbHBIN HHTEPBAI IS OIH

Kosddunuent Bapuaruu - V, = .
Make MpU3HAKA B COBOKYIIHOCTH -

. P ¥ tOS S
OumGKa penpeseHTaTHBHOCTH - 5, = |5t P

OCHOBHBIM KpUTEPHEM, 10 KOTOPOMY HIET BhIAEICHUE Oojee
MEPCIEKTUBHBIX KYJIbTYp IS JaIbHEUIIUX UCCIEAOBAHUMN SIBIISIETCS
reHepaybHas J10Ji MPOPOCIHIMX CEeMSH. DTOT KpUTEpUN MOKA3bIBAET
WHTEPBAJIBHBIA IPOLEHT MPOPACTaHHUS CEMSH B OINpeNeeHHON
CTElleHH 3acoieHust ¢  95%-HbIM  YpOBHEM  BEpPOSTHOCTH.
JIOBepI/ITe.HBHBII\/'I HWHTCPBAJ IJId JOJHU BCXOXKECTHU B COBOKYIIHOCTH 110
pe3yJbTaTaM MCCleIOBaHus MpeICcTaBieH B Tabnuuax 2 u 3.

Tabmnuua 2

I'enepanbHasi 10JI NPOPOCHIMX CEMSIH B COJIEBBIX pacTBOpax
B yamkax [letpu ¢ 95%-HbIM ypOBHEM BEPOSTHOCTH

Kynerypa Crenens 3aconenus: NaCl, %
KonTpois 0,05 0,1 0,5 1,0
Paiirpac 66,24+ 78,80+ 81,55+ 61,50+ 43,90+
89,75 97,20 98,52 86,46 72,00
OBcsHUIA 18,75+ 24,21 + 27,90+ 4,15+ 1,47+
45,24 51,78 55,66 23,84 18,50
MsTiuk 41,88+ 43,90+ 50,37+ 63,87+ 0,75+
70,11 72,00 77,62 88,12 12,75
Jlrouepna 90,43+ 86,90+ 94,02+ 71,08+ 63,87+
100,00 100,00 100,00 92,90 88,12
[Tonesuia 84,28+ 78,80+ 86,90+ 66,24+ 24,21+
99,71 97,20 99,10 89,75 51,78
OBec 54,75+ 61,50+ 61,50+ 24,21+ 3,01+
81,24 86,46 86,46 51,78 15,69
Caekiia 78,80+ 52,00+ 66,24+ 35,78+ 15,25+
97,20 79,86 89,75 64,21 40,74
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Brruncnenne CTaTUCTHUECKUX XapaKTEPUCTHK BHIOOPKH TpU
crenienn 3aconeHus 5,0% NaCl He mpoBoaANIIOCH, T.K. A0OJS MPU3HAKa
B COBOKYITHOCTH TI0 BCEM HCCJICIyeMbIM pacTeHHUSIM paBHa (.

Tabmuna 3

I'enepanbHast OIS IPOPOCIINX CEMSIH
B MOYBEHHBIX MP0o0ax ¢ 95%-HbIM ypOBHEM BEPOSTHOCTH

KynbeTypa PaccrosiHHue OT TEPPUKOHOB, M
Konrpons 150 — 200 > 500

Paiirpac 67,14+84,58 64,09--84,09 58,63+77,36
OBcsHMIIA 60,79+79,20 55,43+74,56 55,43+74,56
Mtk 79,04+92,95 75,46+90,53 71,96+88,04
Jlronepua 80,24+93,75 70,64+83,35 70,81+87,18
ITonesuna 67,41+84,58 70,81+87,18 67,41+84,58
Osgec 87,87+98,12 70,64+83,35 77,82+92,17
Caekiia 90,63+99,36 80,97+96,03 77,82+92,17

Cratuctuueckass 00paboTka pe3yiabTaToB JTaboOpaTOPHBIX
OMBITOB IO3BOJISIET CJENaTh CJICIYIOIIUE BBIBOJBI: HAMOOJIBIIYIO
JIOJIFO0 TPU3HAKA BCXOXKECTHU B 3AaCOJICHHBIX CpElax B FeHEpallbHOU
COBOKYIHOCTU MMEIOT JIIOLEPHA, paiirpac, cBekina U oBec. JlaHHbIE
pacTeHHs SBISIOTCS HamOoJee MEepPCIIEKTUBHBIMU PACTCHHSIMHU-
raJlopuTaMu JJis JaIbHEHITUX UCCIICI0BaHUH.

Bubnmorpaduueckuii cnmcox

1. Jlurtm T., Xwms @. CelbCKOXO3IHUCTBEHHOE  CJO.
[TnarupoBanne u ananus. Ilep. ¢ aari. - M.: Kosoc, 1981, 320 c.

2. [HocmexoB b. A. Meroguka mnojeBoro ombITa (C OCHOBaMH
CTaTHCTUYECKOH 00pabOTKH pPEe3ylbTaTOB HCCIEAOBaHUM). — M.:
Arponpommsaar, 1985. — 351 c.
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VK 553.6

1MasuHoBckad E.A. 2 Hayu. pyk. bacanai U.A.
fIpoeKkTHOE YHUTapHOE NpeanpusiTue « Kaminpoekr», r.Comropck
2Be/10pycCKUI HAMOHA/IbHBIN TEXHUYEeCKHi yHUBepcUuTeT, .MHUHCK

OCOBEHHOCTH HETATUBHOI'O BO3/IEMCTBUA
HA OKPYKAIOILYIO CPEAY T'AJIYPTUYECKOI' O
CIIOCOBA NEPEPABOTKHU KAJIMMHOM PY/Ibl

B pabome npedcmaenen aunaiuz coBpeMEeHHO20 COCMOSHUS U
akonoeuneckux npobrem  CoaueopcKoeo — 20PHO-NPOMBIULIEHHO20
pationa.  Paccmompenvt  0CHOS8HblE — 6UObL  6030€UCMBUs.  HA
OKpYIHCAIOWYI0 Cpedy Npu  2aLypeUdeckoM Ccnocobe o06o2awenus
KaAutiHOU pyobl.

SIBnsisch OOHUM M3 KPYHNHEHIIMX B MHpE INPOU3BOAUTENCH
xmopuctoro kammsi, OAO «benapycekamuit» B  pe3yibTare
MIPOW3BOJCTBEHHOM  JIEATEILHOCTH  OKa3bIBACT  CYIIECTBEHHOE
BIUsTHUE Ha (OPMHUPOBAHUE SKOJIOTMUECKOW OOCTAHOBKH B pailoHaX
CBOETO PACIIOJIOKECHHS, @ B HEKOTOPBIX CIIydasX M IOJHOCTBIO €€
OTIpE/IETISIET.

Ha ortHOCuTeNnsHO HEOONBIIONW TIIIOmM@AAN JEHCTBYIOT 6
MOJI3EMHBIX PYJIHUKOB, 4 CHJIbBUHUTOBBIC 000raTUTEIbHBIC PaOpUKu
(3 ¢ ¢roTanMOHHBIM METOJOM TEepepadOTKH KAMUWHBIX PyA, 1- ¢
TATYPTHYECKHAM ), IIJTAMOXPAHWIHINA, OTBATBI TAJTUTOBBIX OTXOJIOB.

HampaBnenuem  nestenpHOcTH  OAO  «benapychkamuii»y
sBIIsIeTCS 0ObIYa W mepepaboTka xmopucroro kamus. [Ipomecc
COIIPOBOXK/IaeTCs 00pa3oBaHUEM Pa3HOOOPa3HBIX OTXOOB (TBEPIBIX,
KUJIKUX, Ta3000pa3HBIX), KOTOPHIE OTPUIATENILHO BIUSIOT Ha
OKPY>KaIOIIyIO Cpeay.

Ha 4 pynoynpaBieHnH NpyMEHSIETCS TATyprUYecKuil crocoo
nepepaboTKM  KaaWHHBIX  PyJ, OCHOBAaHHBIM Ha  Pa3IUYHON
COBMECTHOM  pacTBOPUMOCTH OCHOBHBIX COCTaBHBIX  dYacTeu
CWJIBBHHUTOBOW PYJbI: KaJUsl XJIOPUCTOTO W HATPHUS XJIOPUCTOTO B
3aBUCUMOCTH OT Temneparypbl. OCHOBHOE OTIWYHE YETBEPTOTO
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PYIOYIpPABICHUS OT JPYTHX PYAOYNPABICHUN 3aKJIIOYacTcs He
TONILKO B TNPUMEHEHWH TaIyprud, HO M B BEChbMa IIMPOKOM
ACCOPTHMEHTE BBIITYCKACMOUN MPOTYKITUH.

TexHomornyeckuii  mpomecc  Tralxyprudeckoro  cmocoda
CKJIaJIbIBACTCS M3 JPOOJICHUS CUIIBBUHHUTOBOW DYJBI, PAacTBOPCHUS
CWJIBBHHHUTA TOPSIYUM IIEJIOKOM B PACTBOPHUTENAX, KPUCTAILIH3AINH
XJIOPUCTOTO KaIIUs PsIJie MOCIeIOBATENILHO YCTAHOBICHHBIX BAKYYM-
KPUCTAJUIM3aTOPaX, TJI€ HACBIIMICHHBIH PacTBOP OXJIAXKIACTCA [0
(37+45) °C 3a cuer caMouCIapeHHs PaCTBOPA IO BAKYYMOM. 3aTeM
CryIICHHAas CycmeHsus mnojaercs Ha 1HeHTpudyru. Cymika
OT(HIBTPOBAHHOTO XJIOPHUA KAJIUs OCYIIECTBIISCTCS Ha CYIIHIBHBIX
Oapabanax wim rmedax kunsmero ciosi. CojepaHue XIJIOPUCTOTO
Kajlusl B KOHLIEHTpaTe cocTaBisieT 95-99%, B rajguToBBIX OTXO0MAaX
2,5-3,0%, uzBneuenue 86,5-87,5%. [ns BeLaeneHus XJiopuaa Kauvs
3TOT METOJ WCIONB3YeTCs IMUpe MeTofa (IIOTAIMH, KOTOPBIH
0azupyeTcs Ha pa3HON CMauMBAaEMOCTH BEILECTB.

CTpyKkTypHasi cxemMa TPOM3BOJACTBA XJIOPUCTOTO  KaJHsI
rajypru4eckuM croco0OM Ha 4 pyAoyIpaBJIeHUH Tpe/ACcTaBlicHa Ha
pucyske 1.

CylleCTBEHHYIO POJIb B 3arpsS3HCHHHM OKPYXKAIOUICH Cpeibl
Conmuropckoro ropHO-NIPOMBIIIICHHOTO paliOHa B IIEJIOM HWTParoT
MBLTEra30Bble  BBIOPOCHI  00OTAaTUTENHHBIX  (haOpUK, OCHOBHOE
KOJIMYECTBO  KOTOPBIX OOpaszyercss B TIpolecce CYNIKH H
rpaHyJIUPOBAaHUH KOHIIEHTPATa XJIOPUCTOTO Kaus, a Takke Ha TOC,
KOTOpBIC PACIOJOKEHBI Ha KaxJIOM pyAoylpaBieHuu. JlaHHbIE
MIPOLIECCHI COMTPOBOXKIAOTCS 3HAYMTEILHBIMU BBIOPOCAMHU JTUOKCHIA
Cepbl, TUOKCHJIA a30Ta, OKCHJA YTJEpOoAa, XJIOPUCTOTO Kajusd H
JIPYTUX 3arPsA3HSIONIMX BEIIECTB, KOTOPbIE HETaTUBHO BO3JACHCTBYIOT
Ha arMmocdepy, IOuYBY, BOJHBIE OOBEKTBbI, JKUBOTHBIH M
pPaCTUTEITHHBIN MUpP, KaK BOJU3W PACIIOIOKEHUS TIPEINPUATHUS, TaK U
JIATICKO 3a ero MpeciaMH.
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Puc. 1 - CtpykTypHas cxema mpou3BOACTBA
XJIOPUCTOTO KaJIUs Tallypru4ecKuM crocodoom Ha 4 PY

Ha mnpousBonctBennoit miomanake 4 pynoympasieamst OAO
«benapycpkanuii» Ha JaHHBIA MOMEHT BbISBIEHO 310 MCTOYHHKOB
BBIOpOCa 3arps3HSIONIMX BENIECTB B aTrMoc(hepHBIH BO3IyX (B TOM
gucie 25 HEOpraHM30BaHHBIX U 285 opraHn30BaHHBIX). VICTOUHMKH
OpeanpusITHs  BBHIOpPACHIBAIOT 3arps3HAIONINE BemlecTBa 59-Tu
HauMEHOBAaHHUM.
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[lbib  KamUPHOTO KOHIEHTpAaTa COACPKUT B OCHOBHOM
JIETKOPACTBOPUMBIC B BOAC COCTMHCHUS M B HEOOJBITIOM KOJIMYECTBE
HEpPacCTBOPUMBIN OCTAaTOK. DUZNKO-XUMUYECKHE CBOMCTBA KaTUWHOW
IIBLIA YKa3bIBAOT Ha BO3MO>KHOCTD BO3HHKHOBEHHS
npodecCHOHANBHBIX 3a00JeBaHWii y paOOTHUKOB KaJMMHOM
MIPOMBIILICHHOCTH.

[IputerazoBeie  BBIOPOCH HAHOCAT 3HAYUTEIBHBIA yIIEpO
CEIBCKOXO3SIICTBEHHOMY MpOM3BOACTBY. Ocenasi Ha TOYBE, OHU
CIOCOOCTBYIOT 3aCOJICHHIO Hambojee IUIOAOPOIHOTO MaXOTHOTO
COPU30HTA.

OCHOBHBIMH OTXOJIaMH TIPOU3BOJACTBA IMPU TaTYyPrHICCKOM
METO/Ie OOOTallleHUs CHUIBBUHUTOBBIX pPYI SBISIIOTCSA TBEpIbIe
TaJUTOBBIE OTXOMBI (KEK XBOCTOB PACTBOPCHHS) U IILIAMBI
TJIMHUACTO-COJIeBRIe. JIaHHBIE OTXOMBI TAKXKE SBJISIOTCS OCHOBHBIMH
HCTOYHHKAMH 3aCOJICHHUS NOA3eMHBIX Bo1 4PY.

TBepabie TaIUTOBBIE OTXOJBI — K€K XBOCTOB, 00€3BOKCHHBIC
JI0 MaccoBOW moym Boabl 8§ % mocne GuiabTpamuu, ¢ BEIXOAOM OT
HUCXOOAHOU pynbl 65-67 %, ckimamupyeTcss B cojieoTBanax. Ilmamer
TaJUTOBBIC TJIWHHUCTO-COJIEBHIE, CTYIICHHBIC B CTYCTUTENAX THIIA
Hopp L-18 mo miornoctu 1417-1580 Kkr/m® IS OKOHYATEIbHOT'O
VIUIOTHEHUS u CKJIaTUPOBAHUS TPAHCTIOPTUPYIOTCS B
LUIAMOHAKOMUTENW.  BBIXOA  TBEepAOro  BellecTBa  LIIAMOB
cocraBisieT 91-92 Kr/T UCXOJHOH PY/IBI.

3acoseHUe TOA3EMHBIX BOJ Ha YYacTKE PaCIOJIONKEHUS
NUTAMOXPAHUJIUINA  OCYHIECTBISAETCS  NyTeM  WHQWIbTPAIUU
paccojoB dYepe3 €ro JHUIle, Oopra U OCHOBaHHS Jamo.
ConeorBaibl, cocrosmne Oenee yeM Ha 90 % wu3 rajura, TakkKe
SIBJISFOTCSL  TIOCTOSSHHBIM HMCTOYHHUKOM 3aCOJICHHS TIOA3EMHBIX U
moBepxHOCTHBIX BoJ. Hacermenusie mo NaCl paccossr obpasyrores
31€Ch B  pe3yjbTaTe€ PACTBOPEHHUS IOBEPXHOCTH OTBAJIOB
aTMOC(EpHBIMH OCaJKaMH, a TakKe 3a CUET KOHICHCAIIMOHHOU
BJIaTH M OTKATUS U30BITOYHOM BIard U3 CBEKUX OTXOJ0B B MOMEHT
UX CKJIaJIUPOBAHUS.
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CrapoOHMHCKOE MECTOPOKACHHE HAaXOOUTCS B H30BITOYHO
yBIaXHeHHOU 30He. [loaTomy aTmocdepHble OCaIKy BCIEICTBHE
pacTBOpPEHHS B HHUX COJIEH SIBISIOTCS MOCTOSIHHBIX HCTOYHHKOM
oOpa3oBaHusi  paccoigoB. B pesynpraTe = MHOIOKPaTHOI'O
BBIIETAYUBAIONIECIO  JACUCTBUS  aTMOc(epHBIX  OCaJKOB  Ha
MOBEPXHOCTH  OTBAIOB  oOpasyercs  TIHMHUCTas  KOpKa,
MPENSATCTBYOIAs PacTBOPEHHUIO u CHOCOOCTBYIOILAS
MOBEPXHOCTHOMY CTOKY OTHOCHUTENBHO HACBIIICHHBIX COJIIMU
PacTBOPOB.

B LEJSIX PEeIOTBpAILEHUS MOBEPXHOCTHOTO
pacrpocTpaHeHust 00pa3yroIuX PaccoloB 3a MpeAesbl MIOMAAKH
OTBaJIbl OTPaXKJAIOTCS 3E€MJISTHBIMH AaMOaMH, a B OCHOBAaHUU
YJIOKEHBI MPOTHBO(HIBTPAIIMOHHBIC 3KpaHbl. COOpaHHBIE PACCOJIbI
MEPEKAuYNBAIOTCS B IUTAMOXPaHUIIHILA.

Cnegyer  oTMeTHTh, YTO OOpp0a €  XUMHYECKUM
3arpsi3HEHHEM, K KOTOPOMY OTHOCHTCS 3arpA3HEHHE O]
BO3JCIICTBHEM OTXOJOB KAaJUIHOIO NPOM3BOJCTBA, CIOXHAs H
TPYJOEMKasi,  IOCKOJbKY  CAMOOYMIIEHHS  TOA3EMHBIX H
MOBEPXHOCTHBIX BOJ, KaK MPU OAKTEPHOIOTHUECKOM 3arpsi3HEHHH,
He HacTtynaer. JIMkBHanusi 3arpsi3HEHHs] ITOBEPXHOCTHBIX H
MOJI3EMHBIX BOJI XJIOP-MOHOM, TOCJEJCTBHSI BIUSHUS KOTOPOTO Ha
OKPY’KaIOIIYI0 Cpeay elle 10 KOHLIA He BBISICHEHBI, B COBPEMEHHBIX
YCIOBHSIX MPAKTUYECKH HEBO3MOXKHA, TAK KaK OUYHILEHHE BOJ JaKe
B CTydae YHHUYTOKEHHS NCTOYHMKA 3aCOJIEHUS HE TIPOUCXOIHT.

B pailoHe npoMBINUIEHHON MIOWAAKUA 4 pyroyNpaBiIeHUS
dbopmupyeTcst TexHOTeHHBIH penbed. Cpeln aHTPONOTCHHBIX
(akTOpOB  3HAUMTENBHYI0 POJb WrpaeT TOpPHOIOOBIBarOIIAs
MPOMBILUIEHHOCTh. B pesynbrare dopmupyercs nangmadrt u3
coneoTBana, BeicoToit o 100 M, mmamoxpaHwunmma riryouHoi 10-
12 M. Ilepenanbl OTHOCHTENBHBIX BBICOT COCTaBIAIT 115 M.
l'opuble BBIPAaOOTKM AaKTUBM3UPYIOT MPOCAZ0YHBIE IIPOLECCHI.
[Iporuosupyemsie MaKCUMalIbHBIE TPOCAIKH MOTYT COCTaBUTh OT 3
1o 7 M. B pesyabTare ocenaHusl 3eMHOM MOBEPXHOCTH MPOUCXOAUT
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Tpancdopmanus penbeda, KoTopas nposiBiserca B popMUpoOBaHUU
TPEILUH, 9PO3HOHHO-TIPOBAJIBHBIX BOPOHOK Pa3IMYHBIX
KoHUTypauui, 3abonauuBaHuu. B psage ciydaeB coBpeMEHHBIC
penbedoobpasyromiye MpoLecchl MOAYNHEHbI TEXHOT€HHBIM.

[ToBbIIEHHOE CoIep)KaHHE  XJIOPHUJIOB B  IIOYBE,
3arpsi3HEHHOCTh  aTMoc(epbl COJEBOW MBUIBI0 M TOKCHYHBIMH
ra3aMy OTPHULATEJIBHO CKa3blBAIOTCS HA YypOXKae M KadecTBe
BO3/ICNIBIBAEMBIX CEIBbCKOXO3SIMICTBEHHBIX KYJIBTYp, OCOOEHHO B
panuyce 10 1 kM OoT pynoynpaBieHUH.

3akJl04eHme.

l'opHO-xuMHUeckas MIPOMBIIIIEHHOCTb OAO
«benapycbkanuii», B 4aCTHOCTH 4 pyHOyIpaBiICHUE, OKa3bIBACT
3HAYUTEIbHOE BO3JEHCTBUE HA OKPYXKAIOILYH0 MPUPOJHYIO CPELy.
Bo3sgelicTButo MOJBEPKEHA TEPPUTOPUS HE TOJIBKO
MIPOMBILUICHHON IUIOIIAKU, HO U 3HAYUTENbHAs 4YaCTh TEPPUTOPHUU
3a ee IpelelaMu, U €XKErofHO 3Ta IUIOIIAJb YBEJIUYMBAETCS.
I'paHunpl HEraTMBHOTO BO3ACHUCTBUS NPEANPHUITHA IOCTOSHHO
pacliupsArTCa WU, BEPOATHO, B HaCTOALICC BpEMs  HECJIb3s
MIPOTHO3UPOBATH, I/I€ U KOT/1a 3TH MPOIECCH CTAOMIN3UPYIOTCS.

Bubnuorpaduueckuii ciucox

1. MMamkeBna M.A. Dkojoruyeckue MPOOIEMBI METAMOIUCOB U
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10.B. lapuxkos — C.-116., 2010.

2. Cmbriunuk, A.JI. T'eoskojiorus KaJdWMHHOIO IPOM3BOJACTBA /
A J1.Cmpiuauk, b.A. boratos, C.®. Illemer — MH.: «lOHumak»,

2005. - 204 c.
3. TlpombIlIeHHBIH TeXHOIOTHYeCKui perinament 4PY, 2011 r.
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VK 628.35
HoBunkas A.U. Hayu. pyk. XopeBa C.A.
Bestopycckuii HallMOHATbHbIN TEXHUYeCKU YHUBepCUTeT, I. MUHCK

OCHOBHBIE HAITPABJIEHUA] OYUCTKHU CTOYHBIX
BO/, TPOMBIIIUIEHHBIX IPEATNIPUATUA

Ilpeocmasnen aumanuz CoOBPEMEHHO20 COCMOAHUSL U  NPoOIeM
8000X03AUCMBEHHO20 Komnekca MAUUHOCTPOUMETbHBIX
npeonpusimuil, PAcCMOmMpPeHbl OCHOGHbIE GUObL NPUMeCel CHOYHbIX
600, OCHOGHbIE HANPAGICHUS PADOMbL O OXPAHE BOOHBIX PEeCypcos U
KOMNIEKCHblE MeXHUYECKUe PeuleHUsl 8 NOO2OMOBKe B00bl, OYUCKE
CMOYHBIX U 0OOOPOMHBIX 800, YMUIUIAYUU OCAOKOE CHIOYHBIX 800.

Oco0oe 3HayeHHE JJISI PA3BUTHS COBPEMEHHOW CHUCTEMBI
BOJIOOTBECHHUS MTPONU3BOJICTBEHHBIX CTOYHBIX BOJI, 00ECIICUNBAIOIINX
BBICOKYIO CTETIEHb 3alllUThl OKPYXKAMOIIEH TPUPOAHON Cpensl OT
3arpsi3HEHMIA, UMeeT Pa3pad0TKa HOBBIX TEXHOJIOTHYECKUX PEIICHUH.

B nemsax peanuzannu 3amad MexIyHapOJHOIO JECATUIETHUS
nerctBuil «Boga mis sxusHmn» U «/exknapanuu teicsiuenerus» OOH,
[Iporokona o Bome u 310poBhe K KOHBEHIMM 10 OXpaHE W
WCTIOTH30BAHUIO TPAHCTPAHUYHBIX BOJOTOKOB M MEKIyHAPOIHBIX
o3ep, yTBepkaeHa Boanas crpareruss PecnyOonmuku benapych Ha
neproa no 2020 roma, ompenensionias OCHOBHBIE IPOOJIIEMBI |
3aayd B O0OJACTH WCTOIB30BAaHUA M OXpPaHbl BOJ, KOTOPHIC
HEO0XO0IMMO pelIaTh ¢ yUYETOM OCOOCHHOCTEH MPEICTOSAIIECrO Tarna
COIIMAJIbHO-’KOHOMUYECKOT'O Pa3BUTHUS CTPaHbL.

CrpykTypa TpeanpusTuii BOJOCHAOKEHUS W KaHAIHM3AIHH,
KaK MpaBuiio, €lle HE MPUCHOCO0JeHAa K IMOBBIIICHUIO KadyecTBa
npeaocTaBisieMbix  yciayr.  Orcooja W BCe  TPYIHOCTH.
BonocHaOxkeHue W BOMOOTBEACHHWE HYXKIAETCSd B KOPEHHOM
MEepPEeCTPOliKe B HANpaBJICHUM BbIOOpA HAJIEKHBIX W 0€30MacHBIX
WCTOYHUKOB TUTHEBOH BOJABI, MMAPALICIHLHOMY CTPOUTEILCTBY
KaHaJIM3aluH C PEIICHUEM BCEX COMYTCTBYIOLIUX BOMpPocoB. Bee aTo
MPEIONpPEACIiaeT HACTOATCIBHYI0 HEOOXOAUMOCTh  BHEIPCHHS
PBIHOYHOM SKOHOMHMKH B 3TOT CEKTOpP BOJHOIO XO34MCTBa C
BO3MO>KHOCTBIO ITOJIHOTO BO3MELICHUS 3aTparT.
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Peanuzanus raBHBIX HAMpaBICHUM YNPaBICHUS BOJHBIMHU
pecypcaMu  OpPEIIIOIAracT:  pa3BUTHE  CUCTEMBI  IUIATHOIO
BOJIOIIOJIB30BAHUS HA OCHOBE JKOJOTO-d)KOHOMHUYECKON OLICHKH
BOJIHBIX PECYPCOB; MOBCEMECTHOE BHEAPEHUE MPOTPECCHUBHBIX
JHEPro- H pecypcocOeperaronmx TEeXHOJOTHIECKHX IPOIIECCOB,
o0ecreunBaroIX CHIKEHNE YIETBbHOTO BOIOTIOTPEOICHNS, a TaKKe
MepexoJl Ha Majo- U Oe3BOJHBIC TEXHOJIOTUM IPOU3BOJICTBA;
BHEJIPEHUE KOMIUIEKCHBIX HIPUPOAOOXPAHHBIX pa3pelIeHUuN 1uist
PUPOJONOIB30BATENEH, OCYIIECTBIAIOMIMNX SKOJIOTHYECKH ONACHYIO
ACATCIIBHOCTL, BHCAPCHUC HAWITYUIINX TEXHUYCCKUX METOJ0B IJIA
KOMIIJIEKCHOI'O MMpEaAOTBpAIICHUA u KOHTPOJIA 3arpsA3HCHUA
OKpY’Karolled cpeapl; aHaliu3 W y4YeT BIUSHUS CTHUXUUHBIX
THAPOMETCOPOJIOTNUCCKUX SIBIGHUM M BO3MOXKHOT'O HM3MEHEHMS
KJIMMaTa Ha BOJHBIE pECYpPCHl; BHEAPEHHUE TEXHOJIOTMM IIO
YIYULICHUIO Ka4YeCTBA OTBOJUMBIX CTOUHBIX BOJ.

Cucremaruszanusl yKa3aHHBIX HAIpPaBICHUH, a TAaKKe aHAIU3
COBPEMEHHOTO COCTOSHHHS W TpoOJieM  BOJOXO3IHCTBEHHOI'O
KOMIUIEKCA MO3BOJISIIOT OIPEAEIUTh JOJIOCPOUHBIE CTPATErMYECKUE
LIETIU Pa3BUTHUS BOJAOXO3SUCTBEHHOTO KOMIUIEKCA CTPaHBbI.

K OOJIOCPOYHBIM CTPATCTUYCCKUM LCIIAM OTHOCATCA: OXpaHa
U BOCCTAHOBJICHUC HApPYUICHHBLIX BOIHBIX O6’[>6KTOB, FapaHTHﬁHOC
o0ecrieueHne BOJIHBIMH pECypcaMH HAaCeeHHWs W OTpacie
SKOHOMHUYECKON JESITeNIbHOCTH; ONTUMH3alUs BOJOMNOJIb30BaHHUS;
rapaHTHHHOE O0€CIICUCHUE HACEICHHUsS KAuyeCTBCHHON IUThEBOM
BOJIOH; oOOecrieueHre 3alWIEeHHOCTH HaCeJeHHsI M OTpaclieBOH
SKOHOMHUKHM OT HETaTUBHOIO BO3ACUCTBUS BOJ; TapMOHHU3ALMAL

BOJIHOTO 3aKOHOJATEIbCTBA Pecmy6imku benapych c
3aKOHO/ATeNbCTBOM EBpomeiickoro coro3a; CO3JaHHE OpraHoB
0accefHOBOTO  YIIpaBIICHUS, obOecrieueHne  MPaBOBOH U

OpPTaHU3AIMOHHOW OCHOB YYacTHS OOIIECTBEHHOCTH B TPHHATHU
YIIPaBICHUYECKUX PELICHUM.

Ha pUMepe MAaIIMHOCTPOUTEIBHOTO MPEIIPUATUSL
paccMOTpUM OCHOBHBIE MpPOOJEMBl OYMCTKH CTOYHBIX BoA. B
MalIHHOCTPOUTEIHHON MPOMBIIIUIEHHOCTH OCHOBHBIMHU
WCTOYHUKAMHU  3arpsi3HEHUS  OKPYXAloIleW Cpensl  SBISIIOTCS
JIUTEVHOE TPOU3BOJACTBO, TPABWIBHBIE M TaJbBaHUYECKHE IIEXH,
[EXHU MEXaHMUYEeCKOH 00pabOTKH, CBAPOYHBIC U TIOKPACOYHBIE TIEXU U
YYaCTKHU.
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B crouHbIx Bomax mNpennpusATHA MAIIMHOCTPOCHUS MOTYT
COIEP)KaThCsI CIACAYIOIIUE BUIIbI IPUMECEH: MEXaHUIECKHUE TPUMECH
OpPTaHUYECKOT0 M MHUHEPaJbHOTO IMPOUCXOXKACHHUS, B TOM YHCIE
THIPOKCUIBl METAJUIOB; CTOWKHE W JeTyuyhe He(TenpomyKThl;
SMYNbCUH, CTAaOMJIM3UPOBAHHBIE PpA3IMYHOTO poAa Ho0aBKamy;
pacTBOpEHHbIE  TOKCHYHBIE  COCIMHEHHs  OPraHM4YecKoro U
HEOPraHMYECKOr0 TPOUCXOXKACHUS (MOHBI METaJuIoB, (HEHOJIbI,
UAHUBI, CyTb(aThl, CYIb(MUIBL).

Kaxk IIPaBUIIO, BOZONOTpeOIeHnE MPEaNPUITUSL
OCYIIECTBIsIETCd M3 3-X HCTOYHUKOB: COOCTBEHHOI'O IOA3EMHOIO
Bozmo3abopa,  TOPOJCKOrO  BOJOMPOBOJA HM  TEXHUYECKOTO
BOZONMPOBOZA. B ouMcTHBIE  COOPY)XEHHMSI  NPOMBIIIJICHHBIX
OPEeNNpUsITHA  TIOCTYHAalOT  CTOYHBIE  BOABI  TPEX  BHJIOB:
MPOM3BOJICTBEHHBIE, OBITOBBIC 1 aTMOC(EpPHBIE.

CrouHble TNPOU3BOJCTBEHHBIC BOIBI PA3ACIIOTCS Ha JBE
IPYIIIBI IO COCTABY:

- YCIIOBHO-YHCTBIC, UMEIOILINE 3arps3HEHHs] MEXaHHYeCKOTO
xapaxTepa (IbUIb, IECOK, CIIE/BI KPACOK);

- XUMHYECKH 3arps3HEHHbIE, KOTOpble copepxkat ot 0,2 1o 15%
CEPHOM, XpOMOBO#i, (HPOCHOPHOI KUCIIOT U UX COJIH, & TAKXKE HICJIOYb.

CocTaB CTOUHBIX BOJ 3aBUCHT OT BHJa NepepadaThIBAeMOro
CBIPBSI, TEXHOJIOTMYECKOTO IIPOoLIecca MPOU3BOCTBA, IPOMEKYTOUHBIX
W3AENHMH U NPOLYKTOB, BBITYCKAaeMON MPOIYKLIMH, COCTaBa HUCXOTHOM
BOJIBI ¥ IPYTUX (PaKTOPOB.

O4uCTHBIE COOPYKEHHUS 10 OYHCTKE 3arpA3HEHHBIX CTOYHBIX
BOJI IETISIT TIO TPEM BUAM 3arpsi3HEHUI:

- o OUYHCTKE raJlbBAHOCTOKOB - CTaHIUS
rajbBaHOCTATHUECKON KOATYIISITUH

- 10 OYHUCTKE (Pa3/IOKEHHIO) OTPaOOTaHHBIX CMAa304HO-
OXJI2XKIAIOIINX YKHUJJKOCTEH U MOSUHBIX PACTBOPOB

- 10 OYHCTKE CTOYHBIX BOJ IPOMBIIUICHHO-THBHEBOM
KaHanu3auuu (00OpOTHAas CHUCTEMa) - BJIEKTPOKOATYJSLHOHHbBIE
OYHNCTHBIE COOpYXeHus. Ha cTaHmuM raJpBaHOCTATUYECKON
KOAryJsiIAd OYMCTKA TabBAHOCTOKOB TIPOU3BOJIUTCS CIIOCOOOM
raJbBaHOKOATYIISILIUY C TIPEABAPUTEILHOM IIEKTPOHHOM Ceraparuei.

B 0Onoke OYMCTHBIX COOPYKEHHUH pa3ioKEeHHWE MPOUCXOIUT
peareHTHBIM MeToZoM. OtpaOoTaHHBIE CMa3049HO-0XJIAXKIAIOIINE
XKHUJIKOCTU W MOEYHBIE pacTBOpPHl IOCTYNAIOT B 3arilyOJeHHBII
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pe3epByap. 3aTeM HacocaMH OHM MOAAIOTCS B PEaKTOPbI OCBETUTENH,
Ky#a TIIpd HENPEpbIBHOM CMELIMBAHWM PACTBOpa  IOAAETCS
KOarynsiHT, Ajs ycKopeHus mpouecca poGasmsercst 10%-Hblit
pactBop u3Bectu. Ilocnme waca oTcTauBaHMA BOJA MOCTYMAET B
TOPU30HTAJbHBIE M BEPTHKAJIbHBIC OTCTOMHMKHM. Ocamok OT
PEaKTOPOB MOCTYNAET B OaK HAKOIIIEHUS OCaIKa.

C OTCTOMHHMKOB OCBETJIEHHAs BOJA CAMOTEKOM IOCTYNAaeT B
y3€JI JOOYUCTKH, COCTOALIMH M3 MEXaHHMYECKUX OCBETHTEIbHBIX U
copOIMoHHBIX  (QmIbTpoB. OcBeTIICHHAas BOAAa OTKAYMBaeTCA B
00opoTHYI0 cucTeMy 3aBoaa. OOpaszoBaBIIMICS OCagoOK 3 Kiacca
OIACHOCTH 00E3BOYKMBACTCS Ha BaKyyM-(OWIIBTPE W BBIBO3UTCS Ha
FOPOACKOM MONUTOH.

CrnoxuBmiasics cucTeMa BOJIOIIOJIb30BaHMS Ha
MIPOMBIIUIEHHBIX ~MPEANPUATUSIX HE CTUMYJIHpPYeT BHEApEHHE
BOZIOCOEPEraonuX TEXHOIOTUH U CHUXKEHHE HCIIOJIb30BAHMUS BOJBI
MUTHEBOTO  KayecTBa Ha  TEXHOJOrMYeckue Hyxzael. Ha
MPEANPUITUAX TPAKTUYECKH HE MCIIOJIB3YIOTCS CTOYHBIE (B TOM
yHuclie  JIOKIAEBBIE)  BOABl KAk  HCTOYHMK  TEXHHUYECKOIO
BozocHaOxeHus. HepemeHHbIMU Tipo0ieMaMy HCHIOIb30BaHMS BOJIBI
Ha TIPOM3BOJCTBEHHbIE HYXJABl SBJISIOTCSA: BBICOKHIM YpPOBEHB
WCTIONIb30BAaHUSI TMUTHEBOW BOJBI Ha IPOU3BOJICTBEHHBIE HYXKIBI,
3HAYNUTENIbHBIE TOTEPH BOABI U €€ BBICOKMH DPAacXoA Ha BBIMYCK
€IMHULIBI TPOAYKLHH.

[To maHHBIM MUHIIPUPO/IBI, €KETOJTHO B COCTABE CTOYHBIX BOJI
B peku bemapycu nocrynaer 10 7,9 ThIC. T OpraHUYeCKUX BEILIECTB,
0,13 ThIC. T HEPTETIPOIYKTOB, 12,6 THIC. T B3BEMIEHHBIX BEMIECTB, 5,4
TBIC. T a30Ta aMMOHHMITHOTO, 0,19 THIC. T a30Ta HUTPATHOTO, 7 THIC. T
Menu u 421 TeIC. T IPYTUX METAJUIOB (JKEJIe30, IIMHK, HUKEIb, XPOM).

HauOonpiryro Harpy3ky OT CTOYHBIX BOJ HCHBITHIBAIOT
Cucnous Hmxe MuHcka, Heman, bepesnna n B cTBope BnajeHus
Caucnoun, J{aenp. CeromaHsa o4eHb OCTPO CTOST MPOOIEMBI OUUCTKH
MPOMBIIIJICHHBIX CTOYHBIX BOJA, OOpabOTKM W YTHIM3aLUU HX
ocankoB. bosnee 80% MpoeKTOB OYMCTHBIX COOPYKEHHI pa3paboTaHO
no texHomorusim  70-80-x romoB. Oxomo 10%  obmero
BOJIOTIOTpeOICHNUS MIPOMBIIIIEHHOCTH MIPUXOIUTCS Ha
MalIMHOCTPOUTEIbHBIE PEATIPUATHSL.

Bopa Ha MalIMHOCTPOUTENBHBIX NPENIPUATHAX UCIIOIb3YETCS
JUIs. BCIIOMOTATENbHBIX 1IeJel: oXIaxaeHus (II0JorpeBa) UCXOIHBIX

345



MaTepHajoB M MPOAYKIHUH MPEANPHUITHH, OXJIAKICHUS NeTaled H
Y3JI0B TEXHOJIOTHYECKOTO O0OpYHOBAaHUS; PACTBOPEHHS PEAarcHTOB
JUIS. TIPUTOTOBJICHHSI PA3IUYHBIX TEXHOJOTMYECKHX PacTBOPOB, YTO
COIPOBOXKIAETCS, KaK MPaBUIIO, 3arPsS3HEHHEM BOJIBI PACTBOPHUMBIMU
NPUMECSIMH; TIPOMBIBKH, OOOTAamIeHUs] W OYHCTKH HCXOIHBIX
MaTepuagoB WM MPOAYKIWH, YTO NMPHUBOJHUT K 3arpPsI3HEHHIO BOJIBI
pacTBOPUMBIMH M HEPACTBOPUMBIMH HPUMECIMH; XO3SHCTBEHHO-
OBITOBOTO OOCITY)KMBAaHUS PAOOTHUKOB MPEATIPUSITHSL.

BerroBeIe CTOYHBIC BOJIBI MAaIIHHOCTPOUTEIBHBIX
OPEANpUATHA 10 COCTaBy M KOHIEHTPAaLMU 3arps3HsIOLUe
BEIICCTBa HOI[O6HI)I TOpOACKUM CTOYHBIM BOJaM, OYHMIIAEMBIM Ha
TOPOJCKHX CTaHIMAX KaHaaM3auu. K HUM OTHOCATCS BOIBI,
mocTynaromue U3 PAKOBUH, CaHUTApHBIX  Yy3JIOB, AYUICBBIX.
OcHOBHEBIE 3arpsA3HUTCIIN 6])ITOBI)IX CTOYHBIX BOJ: KPYIIHEC ITPUMCECHU
(ocTaTKM TUINH, TPATIKH, IECOK, (PEKATHNN); TPUMECH OPTaHUIECKOTO
U MUHEPaJbHOTO TMPOUCXOKICHUS B HEPACTBOPEHHOM, KOJUIOMIHOM
u PacTBOPECHHOM COCTOSHUAX Pa3INYHEIC, B TOM YHUCJIC
Oose3HeTBOpHbIe, OakTepuu. KoHIEHTpalnus 3arps3HEHHWd B
OBITOBBIX CTOYHBIX BOJAaxX 3aBUCUT OT CTENEHH pa30aBICHUS
OBITOBBIX CTOKOB BOJIOIPOBOJIHOM BOIOH.

ATMOCQepHbIE CTOYHBIE BOJABI OOpa3ylTCs B pe3yibTaTe
CMBIBaHHs JIOXK/IEBBIMH, CHETOBBIMH ¥ TOJMBOYHBIMH BOJAMH,
UMEIOIINXCS HAa TEPPUTOPHUU MPEANPHATHH, KpBILAX M CTEHAaxX
s3nanmnid. KommdecTBo arMocepHBIX CTOYHBIX BOJA, COCTaB H
KOHLICHTPAIMs 3arpsA3HEHUI B HUX W3MEHSIOTCS B T€YEHHE roja M
3aBUCAT OT THna npeanpustusi. CHWKEHHE KOHICHTpAIUU
3anH3HeHHI7[ B aTMOC(bepHI)IX CTOYHBIX BOJAX JOCTHUIAaCTCA
MoAIEpKaHNEM B YHCTOTE pabodeil TeppuTOpun.

OnHUM W3 OCHOBHBIX HampaBlieHHH paboTBl MO OXpaHe
BOJHBIX peCypCcoB Ha MAaIIMHOCTPOUTCIIbHBIX OpeaAnpuATUiIX
SIBJISACTCS: BHCJIPCHUEC HOBBIX TEXHOJIOTHYCCKUX IponeccCcoB
MPOM3BOJACTBA M IMEPEXOoA Ha 3aMKHYyThle (OECCTOYHBIC) IUKIIBI
BOJIOCHA0KEHHMS, TJIe OUHMILEHHBIE CTOYHBIE BOJBI HE COpPaChIBaIOTCS,
a MHOTOKPaTHO HCIOJB3YIOTCSI B TEXHOJOTHUYECKHX TpOIeccax.
3aMKHYTble LWKJIBl HPOMBIIUIEHHOTO BOJOCHAOKEHUS JamyT
BO3MOXHOCTb TOJIHOCTBIO JINKBUAMPOBATH COPAChIBAEMBIEC CTOUHBIX
BOJI B IOBEPXHOCTHBIE BOJOEMBI, a CBEKYIO BO/Y HCIOIB30BATh IS
MOTIOJTHEHNS 0€3BO3BPATHBIX MTOTEPb.
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Juis  pemieHMs — yKa3aHHBIX — MPOOJIEM  MPEIIpHUATHI
MaITHHOCTPOUTEIIBHON  OTpaciuM  MpEeIJIaraloTcs  KOMITICKCHBIC
TEXHUYECKUE DPEUICHMUsI, MO3BOJISIONIUE TOTOBUTH BOJAY JJIS HYX]
MPEeNNpUITUN, KaK W3 TIOBEPXHOCTHBIX, TaK M U3 TMOA3CMHBIX
HMCTOYHUKOB, YaCTHMYHO HKCIIOJIH30BaTh OYHILEHHBLIE CTOYHBIE BOJbI
Ha HYXIbl TPOW3BOJICTBA, a OCTATOYHBIE CTOKH, OTBOAHMMEIE B
BOZIoEMBbI — ouumiatk 1o TpeboBanuii I1JIK pei00X03sHCTBEHHBIX
BOJIOEMOB.

[Ipemmaraemeie perIeHHs B IOJITOTOBKE BOJIBI:
o0e3KeNe3uBaHNue; YMATUCHHUE; yIAICHUE MapraHiia; CepoBOIOpOIa
U crielu(UIeCKUX 3arpss3HCHUN U3 TIOJ3EMHBIX (apTE3UaHCKUX) BOJ;
CHIDKEHHE IIBETHOCTH;, MYTHOCTH, OPTaHMYECKHX W MHHEPAIbHBIX
3arpsi3HCHM B TOBEPXHOCTHBIX BOJax (Ha 0a3e yCTaHOBOK
MEXaHUYECKOTO ¢unsTpOBaHUS, yIbTpaQUIbTPALIH);
obecconmBanue (Ha 0a3e yCTaHOBOK OOpPaTHOTO OCMOCa, HOHHOTO
oOMeHa, DJIEeKTPOJACHOHU3AINK) TIOATOTOBICHHONH BOIBI IS
CHerU(UUECKUX HYXK] METALTyPIrHUSCKUX MPEIPUITHH.

[Ipemymaraempie pemieHUsT B OYUCTKE CTOYHBIX U OOOPOTHBIX
BOJ:. OHoJIoOrHMYecKas U OHOXHMHYECKAsT OYHCTKA XO3SIHCTBEHHO-
OBITOBBIX CTOYHBIX BOJ;, MEXaHWYeCKas W (PUIUKO-XUMHUECKAs
OYHCTKA MOBEPXHOCTHBIX W IMPOM3BOJCTBEHHO-JIMBHEBBIX CTOYHBIX
BOa; o0e33apaKUBaHUE OYMIIECHHONW BOJBI Tiepes cOpocoM B
Bogoembl (Y®-ycranoBku, Clp, NaClO, CIO,); mexanudeckass u
(PM3UKO-XMMHUYECKasl OYMCTKAa BOJBI OOOPOTHBIX IHMKIOB U
MPOJYBOYHEIX BOJ OOOPOTHBIX CHCTEM; CTaOWIHM3aIMOHHAS
00paboTKa OXJIaXTaroMIeil BOIbI OOOPOTHBIX CHUCTEM; COPOIMOHHAS
U MeMOpaHHas JOOYMCTKA IOBEPXHOCTHBIX M IPOU3BOICTBEHHO-
JIMBHEBBIX CTOYHBIX BOJ C BO3BPATOM OYMIICHHONH BOJBI B
MTPOU3BOICTBO.

[Ipennaraemblie pelIeHUs MO YTHIM3AIUMH OCAIKOB CTOYHBIX
BOJA M OpraHu3aldd AMYJIbCHOHHBIX XO3SHUCTB: 00€3BOYKHBaHHUE
OCaJKOB CTOYHBIX BOJl Ha 0a3e NPOMBIILICHHBIX IEHTPUDYT
(mexaHTepbl, TpHUKaHTEphl) M (UIBTP-IPECCOB; NepepaboTka u
yTHIM3alusd He(TecoaepKallux IUIAMOB «TPSI3HBIX» 00OPOTHBIX
IUKJIOB, CHIDKCHUE KJIacca OIMACHOCTU THIPOKCUIHBIX IIIJIAMOB
MIPOMBINUICHHBIX CTOYHBIX BOJ METOJIOM (DEePPUTH3AIMH C IICNBIO
YMEHBIIICHUS 3aTpaT Ha X 3aXOpOHECHHE.

347



V]IK 504.75.06
HocoBa B.O.

HanynoHaibHBIN TeXHUYECKUI YHUBEPCUTET YKpPauHbI
«KueBckuil NOJIMTEXHUYECKUN UHCTUTYT»

BBEJEHUE 3KOJIOT'MYECKOI'O HAJIOTA
PA3BUTHE «3EJIEHOY 9 KOHOMUKH» B
YKPAUHE B KOHTEKCTE 3KOJIOTHYECKHUX
ITPOBJIEM XXI BEKA

Paccmompenvr smaner  usmenenus IKOHOMUYECKOU cucmemsl 8
Yxkpaune co epemen Hezasucumocmu. Ilpoananuzuposana ponw
66€0€HUsL IKOJO2UUECKO20 HAN02d 8MeCcmo cOopa 3a 3azpsA3HeHue
OKpydfcaioujell cpeovl, YMo OOMICHO CMUMYIUPOBAMY PA3GUMUE
«3€NeHOU  IKOHOMUKUY NpU GHEOPEeHUU YCMOUUUBO20 pPaA36UMIUSL.
Buvissnena  meobxooumocms  passumus  Ykpaunvl  nymem
IKOHOMUYECKO20 POCTHA, OeMOKPAMU3AYUU 00UeCMBEHHOU HCU3HU,
PAYUOHANLHO20 UCNOIb308AHUS NPUPOOHBIX PECYPCO.

YcrolunBoe pa3BuTHE X03s11icTBa - mpo0iieMa
MIPOTUBOpPEYMBAs, O HEM MOXXHO T'OBOPUTH JIMIIb TOTAA, KOTIa
SKOHOMHYECKHI POCT, MaTepUAIbHOE MPOU3BOJICTBO U MOTpeOIeHus,
IOpyrue BHIbl OOILECTBEHHON JAEATENIHOCTH IPOMCXOIST B
npezienax, ONpe/IeNICHHBIX CHOCOOHOCTBIO IKOJOTUYECKUX CUCTEM K
BOCCTaHOBNEHMIO.  OCHOBHBIMH  TPHHLIWIAMH  YCTOWYHBOTO
pa3BUTHS, TPEXAEC  BCEro, MPEANojaraeTcss  3KOJOTH3aIus
S9KOHOMUKH, TyMaHH3alHs, BBEJECHUE ONPEIECIIEHHOIO CHCTEMBI
MPUHIWIHANGHBIX ~ MOAXOJOB K  BOmpocaM  OOIIECTBEHHOM
JESTENBHOCTH.

Cpenn OoCHOBHBIX (DaKTOPOB, 0OECIICUMBAIOIIMX YCTOHYHUBOE
pa3BUTHE, MOXKHO BBIZICIIUTH TaKHE:

®  3KOJIOTUYECKUI - OIpeessieT YCIOBUS U IPEAEbl
BOCCTAHOBJIEHHUS DKOJIOTHYECKUX CHCTEM BCIIEACTBHE UX

OKCILTyaTalluu,
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® DKOHOMHUYECKHIA - MperoiaraetT hOpMUpOBaHUE
SKOHOMHUYECKOUN CHUCTEMBI, TAPMOHHU3UPOBAHHOH C
JKOJIOTHYECKUM (PAKTOPOM Pa3BUTHUS;

®  COUHMAIBHBIN - YTBEPKAAET MPaBO YEIOBEKA HA BBHICOKHIA
JKU3HEHHBIN YPOBEHB B YCIOBHSAX 3KOJIOTHUSCKOM
6e3omacHocTH ¥ Omaromorydus [1].

YMEHbIIIEHUE 3aBUCUMOCTH JKOHOMHKH OT TPaTUIIMOHHBIX
WCTOYHUKOB JHEPTHUU SIBISETCS BAXKHBIM (PAKTOPOM €€ Pa3BUTHSL.
CormacHo pmaHHBIM BcemupHoro ¢GoHma oxpaHbl PHUPOJEI,
HEOOXOIUMOCTH YEJIOBEUYECTBA B IPUPOHBIX PECYPCax MPEBBIIIAIOT
BO3MOXKHOCTH HX yzAoBierBopeHus Ha 50% [2], mosTomy, eciu
CHOCOOBI XO3SHCTBOBAaHUSI M TMPHOPHUTETHI PAa3BUTHs OOIIECTBa HE
Oyayt m3meneHbl, © Kk 2050 romy Ius BBDKHBaHUS YEIOBEYECTBA
HE00X0UMO OYJIET HMCIOJB30BaTh PECYPChl TPEX TAKMX IUIAHET Kak
3emmss.  HeoOxomumbeiM  ¢akTOpoM W3MEHEHHUS IOAXOMOB K
WCTIONF30BAHUIO TIPUPOTHBIX PECYpCOB  SBISIETCS TEPEXoll K
«3EJICHON IKOHOMHKE», CYyTh KOTOPOU 3aKJIF0YAETCS B BOZMOXXHOCTH
3G PEKTHBHOTO HCIIONB30BAHUS UMEIOIIUXCSI MPUPOJHBIX OOTaTCTB
[3].

HauGosee pacnpocTpaHEHHBIM SIBJISIETCS TAKOE ONPEACICHHEM
«3€TIEHON DKOHOMHUKW»: 3€JIEHOW CYUTAETCAd SKOHOMMKA, KOTOpas
BeJleT K TMOBBIIICHHIO OJarocOCTOSHUS JIOJEH W YKpeIUieHHe
COLIMAIBHOMN CIPaBEUIMBOCTH MPH B3aHMHOM CHIKEHHH PUCKOB JJISI
OKpY’KaroIel cpeibl ¥ JeHUIMTa IKOJIOTHIeCKUX pecypcos [4]. Ilpu
ATOM KOHIEMIUS <«3eJIeHOW SKOHOMHKHM» HE 3aMeHsSeT Co0oM
KOHIENIIMA  yCTOHYMBOTO  Pa3BUTUSA, OJHAKO  JIOCTHKCHHS
YCTOMYMBOCTHU B 3HAYUTEJIIBHOM  CTENEHW  OMNPEAeIISIIoTCA
MIPaBUILHOCTHIO PA3BUTHS YKOHOMUKH.

[lonstne «3enmeHas HSKOHOMHKa»  pacCMaTpUBAaeTCs B
KOHTEKCTE CHIDKCHHSI BBIOPOCOB  YIVICPOJHBIX  COCTUHCHUH,
MoBBIIIeHNE IPPEKTUBHOCTH HCIIOIB30BAHUS BCEX BHIOB PECYPCOB,
(hopMUpOBaHUE CHCTEMBI COOTBETCTBHS MHTEpECaM OOIIECTRa.

YkpauHa TeppUTOpUaIbHO Haxonautcs B EBporie, sBisercs
CaMOCTOSATEILHBIM TOCyIapcTBOM ¢ 1991 roma u B HacTosIee BpeMs
MPOXOJUT  CHOXKHBIA  3Tanm  TpaHcPOpMaUKd  3KOHOMHUKU H
couuansHoOu cepsl.
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HammoHansHbIMEH ~ NpHOpUTETAaMU  pa3BUTHS Y KpauHBI
sIBIIsIeTCs [5]:

e mpeogosneHne OeTHOCTH, 0OecreueHe KaYeCTBEHHOTO
00pa3oBaHMs Ha MPOTSDKEHNUH KU3HH, TEHACPHOTO
PaBEHCTBa;

e YMEHBUICHHE JETCKON CMEPTHOCTH; YIy4IIEHHE 310POBbS
MaTepeii; orpaHnueHue pacnpoctpanenns BUY-undexmmm /

CIIN/a u TyOGepkyne3a U Ha4ano TEHACHIMH K COKPAILCHHIO
HMX MacIITaboB;

®  YCTOMUYMBOE pa3BUTHE OKPYXKAlOIIel Cpepl.

HeoOxomumocTs pa3ButHs VYKpauHbl IyTEM YCTOWYHBOIO

pPa3BUTHUS, 3KOHOMHMYECKOTO pOCTa, COEIUHEHHOTO C aKTHBHOM
COLIMAJIBHOU MOJINTUKOU rocyJapcraa, JIEMOKpaTH3aluuen
COCTABIISIIOIINX OOIICCTBEHHOW >KU3HH, TpeOyeT (QOopMUpOBaHHMS
Ka4eCTBEHHO HOBOM TIOCYAapCTBEHHOW pPETHMOHAIBHOW MOJIMTUKH.
AKTyallbHBIM SBIIIETCSI BOIIPOC O 3aMEHE DPOJH IKOJIOTHYECKOTO
¢axTopa JUIS pa3BHUTHSA oOmiecTBa, MOTOMY 4TO
HEYJIOBJIETBOPUTEIILHOE COCTOSIHUE OKpY’KaloIIel cpesl B YKpauHe
Bce OOJIbIe BIUSIET HA KAYECTBO KU3HU HACEICHUS.

HamumoHanpHass »KOHOMHKA HY)XKJAeTcsl B aJanNTallUd K
TpeOOBaHUAM 3KOJIOTUYECKHU Oe3zonacHoi KOHKYPEHLIUH,
MOBBIIIEHUST  dPQPEKTUBHOCTH W  BHEIPEHUH  DKOJOTHYECKHX
CTaHAAPTOB IPOU3BOJICTBA U «3E€JIICHON S3KOHOMHUKH » [2, 5].

B nponecce nccnenoBaHnus NPUMEHSIICS CUCTEMHBIN MOAXOM,
OCHOBaHHBIH Ha WCTIOJIb30BaHUH JTUarHOCTHYECKUX,
MIPOrHOCTHUYECKUX M aHAJIMTHYECKHUX METOJIOB.

C 1991 roma B VYKpamHe NpPOUCXOAST 3HAUUTEIbHBIE
TpaHC(OPMAIIMOHHBIE CIIBUTH B TIOJIUTHKE W dKOHOMHKe. CTpaHa
[polIa TPHU 3Talla U3MEHEHUM B SKOHOMMKE: IEPBbI — BHE3AITHON
tpancpopmauuu  (1991-1993  rr.), Bropodr - yriryOGieHHOH
tpanchopmanmu  (1994-1999  rr.), Tpermit - TIOOAIBHBIX
TpaHchopManmoHHblx cauroB  (2000-2010 r1r) W Bommia B
YETBEPTHIMA 3Tall, CBA3aHHBIM C MOCTENEHHBIM Pa3BUTHEM «3EJICHOU
SKOHOMUKW» M OpHEHTaluel Ha yctohuuBoe pazButue [3]. Takum
U3MEHEHUsAM cIocoOcTByeT npuHsaTHe «CTpaTeruu HalMOHAJIbHOM
9KOJIOTHYECKOW MOJUTHKU YKpauHbl Ha nepuon ao 2020 roxa», B
KOTOPOI OompeseseHsl CIeAyIomuye Iel: JOCTIKEHH 0e30MacHoro
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JUIS  370pOBbS  YEIOBEKAa COCTOSHHUSA  OKpYXKarolled  Cpensl;
MOBBIILIEHHE YPOBHSA OOLIECTBEHHOIO CO3HaHMSA II0 BOIIpPOCAM
OXpaHbl  OKpYy’Kalolle  MpUpPOJHOM  Cpelpl;  yJIydlIeHHe
9KOJIOTMYECKOW CHUTyallUd M TOBBIIIEHHE YPOBHS SKOJIOTMUYECKOU
0€30I1aCHOCTH; COBEPILICHCTBOBAHHE CHCTEMBI HHTEIPUPOBAHHOIO
9KOJIOTHUYECKOTO YNPABIEHHUS IIyTeM BKIIOUCHHS 3KOJIOTHYECKOH
COCTaBJIAIOIIEH B MPOrpaMMBl Pa3BUTHSL CEKTOPOB HKOHOMUKU;
YMEHbBIIIEHUE TOTePh OomopazHoobdpasus, hopmupoBaHUS
9KOJIOTHUECKON CETH, Pa3BUTHE 3all0BEJHOro (QoHAa; oOecreueHus
9KOJIOTHUECKH COaJaHCUPOBAHHOTO HCIIOJIB30BAHUSL TPUPOTHBIX
pecypcos [1].

Ceituac B YKpauHe OCHOBHBIMU ILJIATENBIIMKAMU IUTATEXKEN 3a
3arps3HEHHE  OKpY’Kalolled  cpeapl  ABISAETCS  NPEANpUsATHS,
MIPOM3BOSAIINE U PaCHpeelIioNnue JIEKTPOIHEPTHI0, Ta3 U BOIY
(44% ot cymmapHOoro obObema 1O cTpaHe), [IOOBIBarOLIECH
IPOMBIIITIEHHOCTH (21%), MeTamaypraueckoro MNPOU3BOIACTBA U
MPOU3BOJICTBA TOTOBBIX MeTaimdeckux wm3gemuin  (17%). B
CyMMapHOM o00beMe (AKTUYSCKH YIUTAYSHHBIX HKOJIOTUYECKUX
IUIaTeKeH JBE TPETH CYMMBl HOCTYHNHJIM OT HPEANPHUATH,
pacnonoxeHHbIX B Boctounoit u FOro-BocTtounoit yactu Ykpaussl,
IZIE  PacHOJIOKEHBl  YrOJIbHBIM, METAUIyprHYeCKUid U TOpHO-
nepepadaThIBarOIINN KOMITIEKC [6].

Hamnor BBomutca mostanHo: no 31.12.2013 craBku Hamora
coctraBiasiin 50%, mo 31.12.2014 - 75%, ¢ 01.01.2015 - 100% ot
CTaBOK, MpeaycMOTpeHHbIX KozekcoM, U B HacTosIIee MOMEHT HE
MEHSIETCS MO0 OTHOILIEHHIO C HadajJoM roja. BBeneHa Hamorosas
cCUCTeMa B YKpanWHe B 4aCTH HAJIOTOB 32 UCTIOJIb30BAHHE MTPUPOIHBIX
peCypcoB M WX 3arpsA3HEHUS HalpaBleHa Ha YMEHbBIIEHHE
WCTIONB30BaHMUs PECYPCOB M 00pa3oBaHUsl OTXOAOB. 3HAYMTEIHHO
YBEIMYEHB CTaBKM HAJOTra 3a BBIOPOCH B aTMoc(epHBI BO3AyX
3arpsI3HSIONINX — BEHIECTB  CTAl[MOHAPHBIMH W TIepEABMKHBIMH
HUCTOYHUKAMH, 32 COPOCHI OTAEIBHBIX 3arps3HSIOMIMX BELIECTB B
BOJIHBIE OOBEKTHI M 3a pasmenieHue otxonos, ¢ 01.01.2016 Oynyt
npeBsImaTh B 15-20 pa3 cTaBku, 1€HCTBOBABIINE paHEe.

B cocTaB HOBOI1 HalIOrOBOM CHCTEMBI BXOUT MPEOCTaBICHNE
HaJOTOBBIX  JIBITOT AN NPEOUpHATHH,  OCYIIECTBIISIIOIINX
XO3IMCTBEHHYIO JESTEIbHOCTb, CBSI3aHHYIO C  MOCJIEIyIolen
JEATeNIbHOCTIO: TepepaboTKOM OTXOM0B B CTaIWM yTHIN3ALUH;

351



WCTIONB30BaHMEM  BTOPMYHOW  CHIpbS Ui JaJbHEHIero
MPOM3BOACTBA; IPUMEHEHHEM YIaKOBOYHBIX MaTepHalioB, He
HAHOCAT Bpel OKpyXalomed cpege, a Takke IMOBTOPHOE
WCTIONB30BaHUe; BHEAPCHHUEM  MaJOOTXOAHBIX, pEcypco- H
9HEProcOeperarInx TEXHOIOTHIA;, BIIOKEHUEM CPEICTB B Pa3BUTHE
«3eIIEHOTO TIPOW3BOJACTBA» W «3EJEHOW MPOMYKIUI»; BHEAPEHHEM
HOBEUIIMX  TEXHOJIOTHH;  BOCCTAaHOBJICHHEM  JIaHAIIA(THBIX
TEPPUTOPHUH K HX TIEPBO3TAHHOTO COCTOSHUS M TOMY Tojjo0HOE [7].

Takum o00pa3oMm, MOXeM cHelaTb BBIBOJA, UYTO BBEICHUE
9KOJIOTHUECKMX HAJIOTOB B YKpawHe OyIeT CTUMYJIHPOBAThH
BHE/IDEHHUE «3C€JICHOW DJKOHOMHUKH» B KOHTEKCTE TMepexoja K
YCTOMYHMBOMY Pa3BUTHIO.

BubGnumorpaduueckuii circokx

1. Teennr B.M. TpanchopMmaiuss MOAETHM SKOHOMHKH Y KpauHbI
(nmeomorusi, mpoTuBopeuns, nepcrekTussl) / B. I'eer. - M .: Jloroc,
1999. - 500 c.

2. Annual Energy Review, 2011 US Energy Information
Administration. - 2011 — 390 c.

3. bypkunckuii b.B.// «3enenas >KOHOMHUKa» CKBO3b NPHU3MY
TpaHcQOpMaIMOHHBIX ciIBUroB B Ykpaune / b.B. Bypkunckuii, T.I1.
lanymxkuna, B.E. PeyroB - Opecca: UIIPOOU HAH VYxkpauns -
Caxu UIT «Denukcy, 2011. - 348 c.

4. Hasctpeuy «3eneHoil 3KkoHOMHKE». [lyTh K ycTOWYHMBOMY
pa3BuTHIO U UcKopeHenuto 6emnoctu. Joxmax FOHEIL 2011 - 52 c.
[[Pexxum noctyma: http://www.unep.org/greeneconomy/Portals/88/
documents/ger/ger_synthesis_ru.pdf.

5. «Empoma 2020» - crTpaTerus COIMATHHO-IPKOHOMHYECKOTO
pasButus Eppomneiickoro Coto3a Ha mepuon mo 2020 roma 2010 //
Pexxum nocrtyna: http://eeas.europa.eu/delegations/ukraine/
documents/eurobulletin/eurobulet_04_2010_uk.pdf.

6. SxomiaeB E.A., Ckameuxuit FO.M. Omenka pernoHaIbHBIX
9KOJIOTO-PECYPCHBIX M IKOJOTO-TEXHOTEHHBIX YTp0o3 HAIMOHAIBHOU
6e3onacHoctu Ykpaunsl / C.A. Skosies, FO.M. Ckaneukuii. - M.:
HUCH, 2010.-C. 8§, C. 10, 11

7. KoHuenuus HalMOHAJIBHON 3KOJOTMYECKON MOJUTHUKU Y KpPauHBI
Ha mepuog g0 2020 roma, omoOpeHa pacnopspbkeHueM KaOuneTa
MunuctpoB Yipauss! ot 17 oktsiopst 2007 N 880-p.

352


http://www.unep.org/greeneconomy/Portals/88/
http://eeas.europa.eu/delegations/ukraine/

VK 504.054

Os1terHuk 10.C.
HauyoHa/1bHBINA TeXHUYeCKUil yHuBepcuTeT YKpanHbl «KITH»

NEPCNEKTUBHBIE HAITPABJIEHUS PA3BUTHUA
PEAKTOPOB U IIEPHOTO TOIJINBHOT'O
[UKJIA

B pabome paccmompenvt nepcnekmugbl UCnOIb308AHUSL MEXHOLO2UU
MOKC-monauea u PEMUKC-monnusa, npogedena cpagnumenbHas
Xapaxmepucmuxa ux ucnonv3osanus ¢ peaxmopax BBOP-1000.

CambIM TIpOCTBIM U 3((EKTUBHBIM CPEACTBOM YIIyUIIECHHS
SKOHOMHUYECKUX  Tokazareneit ADC  sSBIsSeTCS  YBEIHMYCHHE
MOIITHOCTH SIICPHOTO peakTopa 0e3 MPUHLIUIHAIBHOTO M3MEHEHHS
ero cucreM. Kaxmoe 53BOJIIOLMOHHOE  COBEPIICHCTBOBAaHHE
JIETKOBOJSIHBIX AJIEPHBIX PEAKTOPOB COIPOBOXK/IATOCH ITOBBIIIEHUEM
anekTpudeckoi MomHuoctH 10 1400-1600 MBT, yTto CcHmXaio
CTOMMOCTH KaXKJIOTO KWJIOBATTa YCTAHOBJIEHHOW MOIIHOCTH Ha 15-
20%.

OO6mmii  myte moBbleHUs dpdextuBHocT  ADC  —
COBEPILICHCTBOBAHUE KOHCTPYKLUH HEKOTOPBIX 3JIEMEHTOB aKTUBHON
30HBl SJEPHBIX peakTopoB (TomnmBa, KoHCcTpykuun TBC,
MaTepUajIoB BBIFOPAIONINX TOTJIOTUTENEH W T.J.) M COKpalleHHe
BPEMEHH TPOCTOSI Ha MEPErpy3Ky SAEPHOTO TOIUIMBA (yBEIWUCHHE
KaMIIaHWW TOIUTMBA M COKpaIleHUs Kod(duimenTa ncronbp30BaHUs
YCTaHOBJICHHOW MOIIHOCTH). MOXHO TOBBICUTE 3()(EKTUBHOCTH
pa6oter ADC, yBenTUYHB BBITOPAHHUE SIIEPHOTO TOILIMBA.

Eme B 1970-x romax MakcUMaiabHOE BBITOPAHUE SIIEPHOTO
tormBa cocrarisio 20-30 MBT-cyT/kr, B HacTosiiee BpeMs Ha
HeKoTopbIX Oiokax ADC mocturayto Beiropanus 50-55 MBT-cyT/kr.
Takol pe3ysnbTaT IOCTUraeTcs 3a CYET YBEIMYCHHS OOOTralieHHs
SIIEPHOTO TOIUIMBA ypaHOM-235 1o ~ 5%, NCIOIB30BaHMs SAEPHOTO
TOIUIMBA C MHTEIPUPOBAHHBIM IIOTJIOTHTENEM HEUTPOHOB. OTO
YBEJIMYUBAET CTOUMOCTh SIAEPHOTO TOIUIMBA, HO COKpAILAET POCTON
(pacteT KamMmaHUsI TOIUINBA).
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Kpome toro, B TB3Jlax spmepHOro peaktopa K KOHILY
KaMIIaHUM TOIUIMBA €CTh OCTATKM HEBBITOPEBLIEIO ypaHa-235 u
IUTYyTOHHS, TEHEpUPYEeMOro U3 ypaHa-238, KOTOpble MOTYT OBITH
WCIIOJIb30BAHBl JJI1 U3TOTOBJIEHHUS HOBOT'O OKCHJIHOTO CMEIIAHHOTO
MOKC-romuBa, ycnemHo npuMmensemoro xa ADC EBporrsr.

VYKpanHa HMeeT HEMJIOXWE€ MPENNOCHUIKH Ui OpraHHu3aluH
MIPOM3BOJCTBA HAIIMOHAIBHOTO SAEPHOTO TOIUIMBA. Y HAc €cTh
MECTOPOKACHUSI U IPOU3BOACTBEHHBIE MOIIHOCTH IO A00bIYE H
KOHIIEHTPALMM YPAaHOBOH PYyZbl; NPOU3BOACTBEHHbIE MOIIHOCTHU IO
nepepadOTKE  ypaHOBOTO  KOHIIGHTPaTa;  MECTOPOXKICHUS |
MPOU3BOJCTBEHHBIE MOIITHOCTH IO JOOBIYE IMPKOHUEBBIX DPYA H
MIPOM3BOJCTBA LUPKOHUEBOr0 KOHIIEHTPATA; ONBITHOE IPOU3BOICTBO
UUPKOHHMEBBIX  CIUIABOB;  OMBITHO-NPOMBINUIEHHass 0aza s
W3TOTOBJICHUS HEOOXOIMMBIX KOMIUIGKTYIOIMX wu3aenuii. Kpome
TOTO, Yy Hac €CTh Y4YPEeXKIEHHUS, CIOCOOHBIE OOECIeYnTh
HAAJSKAIYI0  HAyYHO-TEXHHYECKYIO,  TEXHOJIOTHYECKYI0 U
MIPOEKTHYIO MOAEPKKY MOJTHOTO SAEPHOrO TOIIMBHOTO IIUKJIA.

B o0meit cTpykrype opraHmzalidé MpPOU3BOJICTBA SIEPHOTO
TOIUIMBa B  YKpamHe NpoOJeMaTHYHBIM  OCTA€TCSl  TOJIBKO
OCYIIECTBJICHHUS N30TOMTHOTO O0OTAaIIeHNs ypaHa.

TpebOyer cBoero peimieHuss W 1podjeMa OTPadOTAaHHOIO
saepHoro TomuBa. Ero xonmmuecTBo, 00pa3oBaHHOE B pe3yjbTaTe
skciuryataimi  ADC B Mmupe, HeykiIoHHO pacrer. B 2015 1.
konmudgectBo OAT mocturmo 400 THIC. T, U3 KOTOPBIX HEOOXOIUMO
niepepaborats 130 THIC. T.

[Ipobnema nanpHelimero oOpamenns ¢ OST mocme ero
JUTATETHPHOTO XPaHEHHUs pemaeTcs mo-pa3Homy. HekoTopsie cTpaHsl
(Opanmmst, Axrmms, Poccus)  UCHONB3YIOT  COBPEMEHHYIO
MPOMBIIIJICHHYIO TEXHOJIOTHIO NepepaboTKH U CUMTAIOT TaKOH IyTh
9KOHOMHYECKH BBHITOAHBIM. OH TO3BOJISET TOIy4aTh, KpOMe
JOTIOJTHUTENBHOTO  SIIEPHOTO  TOIUIMBA, IEHHBIE XHMHYECKUE
3JIEMEHTHI JUI1 HOBEUINX TEXHOJIOTUH.

Co3fanne 3aMKHYTOIO TOIUIMBHOTO IIMKJIA B YKpawHe, JUIS
peanu3anuyi KOTOPOro HEOOXOJMMBI OTPOMHBIC KaITUTAJIOBIOKEHUS
U COOTBETCTBYIOIIME MEXKIYHAPOIHBIE COIJAIEHUs, SBIAETCA
3agadeil Oynymiero. 3aMKHYTBI TOIUIMBHBIM LUK HM30aBUT OT
HEOOXOIMMOCTH pa3pabaThlBaTh HOBbIE MECTOPOXKICHUS ypaHa U
IIPOBOJUTH €ro JOpOrocrosiiee oborameHus. B kauectse Tormusa
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Uil 3aMKHYTOro mukia Owpumn paccMorpensl MOKC-torumBo u
PEMUKC-tormnBo. CpaBHeHHE pelHKIa Tocie paboTer 12
peaktopos BBOP-1000 B Teuwenne 60 nmer MOKC-tomnmBa u
PEMUKC-TormnuBa npuBeAeHb! B Ta0uIe 1.

Tabauma 1
Komnuectso U u Pu B OAT
MOKC- PEMUKC- | YmMmeHblicHHE,
Hyxnuapl
TOILINBO TOILJINBO pas
PereHep[p}praHHLm 10 200 850 12
Pus OdT, T 130 18 7,2
OO0enuennsii U, T
(8 OSIT MOKC- 840 - -
TOIINBA)

Oueprernueckuii  motenmman OSAT PEMUKC-tomnuBa
OCTaeTCsi TPAKTUYECKH TOCTOSHHBIM TIPU  PEUUKIE, YTO
obecrieunBaeT crabwinbHOCTh, Tpu  u3rotoBienun PEMMUKC-
ToruBa. B mamHOM ciywae, sHepretmuyeckuii moteHuuan OAT
PEMUMKC 6onabme B 1,6 — 1,8 paza myis npupogHoro ypasa u B 3
paza g OAT MOKC-rornmsa (tabm. 2).

TaoOmuma 2

Oneprerudecknii noreHman OAT ms BBOP-1000

OT PEMUKC nocne oAT
Tun Ipupoausrii oAT Sl 1\;{3};5
TOILINBA ypaH uo, 1-ii 30t 5.1 1-ro
penuka
Conepx
S‘;;Ee 0,71 1,11 | 1,28 | 1,37 | 1,31 0,44
Bec.%
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COOTHOIIIEHHE PACcXOJ0B Ha TOIUIMBO, TPUXOIAINIMXCI Ha
CJIMHUILY MOIIHOCTH JUIS PACCMaTPUBACMBIX BapUAHTOB, BBITJISJIUAT
CJICTYFOIUM 00pa3oM:

UOX:REMIX:MOX=1:21:12.

W3 mnpuBeneHHBIX BBILIIE PE3yJIbTaTOB CPABHEHUS MOXKHO
CZIeNaTh BBIBOABL, YTO B PE3yJbTaTe BBICOKONH CTOMMOCTH TOIUTMBHON
COCTaBISIIOIICH W OOJNBLIOTO HAKOMJICHWS MAalbIX aKTHHHIOB
ucnons3oBanne  PEMUKC-tormmmBa B peaktopax ~ BBOP
MPEACTABISIETCSI MEHEE MPUBJIEKATENBHBIM 10 cpaBHeHUI0 ¢ MOKC-
TOIUIMBOM.

[Ipu mHOroKpatHOM perukine u BkiatodeHnn B PEMUKC-
TOIUIMBO  BCEr0  BBICBOOOXKIAEMOTO  IUTYTOHHS, CTAHOBUTCS
BO3MOXHBIM IOJHOCTBIO HM30aBUTHCS OT HAKOIUICHUs IUTyTOHUS U
CHJIHO COKpAaTUTh HAaKOIUICHUE PEreHEPUPOBAaHHOIO ypaHa. OnHako,
npobaeMbl 6e30macHOCTH U oXpaHbl Tpyaa npu padbore ¢ MOKC u
PEMUMKC tomnuBom Oojee omacHbl, YeM B Clydae C YPaHOBBIM
TOIUIUBOM.
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OnosmmHcku U.0. Hayu. pyk. ilnuko A.O.
HanynoHaibHBIN TeXHUYECKUI YHUBEPCUTET YKpPauHbI
«KveBCcKU NOJIMTEXHUYECKUN UHCTUTYT», I'. KueB, YKkpauHa

MHTEHCUOUKALIMA BUOIHEPTETUYECKOA
TPAHC®OPMAIIIM BUOMACCHI B BUOTA3 C
MCI0JIb30BAHUEM XMMUYECKOM
JNECTPYKIIUU

Yemanoeneno, umo naubonee nepcneKmuHuIMuU AGIAIOMC MEMOObL
npeosapumenbHol  MeXaHu4eckou U XumMuieckou obpabomkou
buomaccsl, pe3yrbmamovl KOMOPbIX NPEBbIUAION 3HAYEHUs 6bIX00a
buomaccel Ha eOunuyy obvema, 6 cpasHeHue ¢ KOHMPOIbHbIM, 8 2.0
u 4.0 paza coomeemcmeerHo.

YcroiiunBoe pasBuTHe BKJIFOYAET HCTIOJIb30BaHUE
QIbTEPHATUBHBIX W  BO300OHOBIIIEMBIX HCTOYHHMKOB  JHEPTHH,
KOTOphIE HE TMPHUBOJUT K HCTOMIEHUIO MPHPOTHO-PECYPCHOTO
MTOTEHIINATA CTPaHBI.

Hcnosnb3ys anbTepHATUBHBIC UCTOYHHUKK SHEPIHH, TAKUE Kak:
SHEPrusl COJHEYHOTO WU3JIYYCHHs, MOpPEW, BeTpa, peK, Ouomacchl,
BTOPUYHBIX HHEPreTHYECKHUX PECYpCOB, MBI CMOXXEM YMEHBIIHUTH
KCIIOJIb30BAHUE TPAJUIMOHHBIX HCTOYHHUKOB DHEPIMU W CHHU3UTH
TEXHOT'CHHOE BO3JICHCTBHE HA OKPYIKAIOIIYIO CPEIY.

[Torenuman OMOdHEPreTUKU COCTaBIISIET 60%
BO300OHOBIISIEMBIX HCTOYHMKOB OJHepruu B YkpaumHe. HaumGoiee
3HAYUTEJbHBIMHU 3allacaMyi OMOMACCh B YKpaWHE SBISIFOTCS: COJIoMa,
HaBO3, BTOPUYHBIE OTXOJbI, IpeBecuHa [1].

Lenp paboThl: HCCIEIOBAaHUE METOJOB IPEABAPUTEIHLHON
00paboTku  OuomMaccel  JuIsi  TOBBIICHUS  3((HEKTUBHOCTH
ouoTpanchopMalui OMOMacChl B OMOTa3 M YBEIIMYCHHUE COACPIKAHMUS
METaHa B HEM.

3amayun UCCIeIOBaHNA:

- OnpeneneHue MPOU3BOIUTEIHFHOCTH OMOTA30BOM YCTAHOBKH C
WCIIOJIb30BAaHUEM XUMHUUECKOU JECTPYKIIMH COPOKEHHONW OMOMACCHI;
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- Co3maHue anmapaTypHO W TEXHOJOTMYECKOH  CXEMBI
YTHIU3aluu OMOMAacCHI.

B  pabore  wHCnoOnb30BaNMCh  CICAYIOIIUE  METOABI
UCCIICIOBAHUH:  CHCTEMHOTO  aHajiu3a Uil YCTaHOBIICHHS
CTPYKTYpPHBIX CBsI3€Hl MEXJy NPOU3BOJUTEIHHOCTEIO  BBIXOJA
Oouoraza W BpeMs COpaXHBaHUS C WCIOJNL30BAHUEM XUMHUYECKOU
JEeCTPYKIMH OMOMACCHl; MATEeMaTHYECKONW CTaTUCTHKU JUIS aHaIu3a
pe3yIbTaTOB J3KCIEepUMEHTa Tpu OmoTpanchopmannyu OHOMAcCH B
0Horas ¢ MCIOJIb30BaHHEM XHMHUYECKOTO pearcHTa ¢ MpUMEHEHHEM
mporpaMMHuoro makera Microsoft Excel.

Pesynpraret  uccrnemoBanuii.  OCHOBHBIMH  CIIOCOOaMHU
WHTCHCU(UKAIMU TEXHOJOTMH OHOPHEPreTHYCCKON YTHUITU3AINH
OTXO/IOB SIBIISIIOTCS: TOBBIIICHHE TEMIIEPaTyphl COpakKMBaHUS W
3¢ (HEeKTUBHOCTH MEPEMEIIMBAHUS 0CaJIKa B METaHTEHKE, IIepeXo ] Ha
€ro  HENpepbIBHOE  3arpy3kd W BBITPY3KH, JBYX - H
MHOTOCTYIICHYaTOe COpaXMBaHUS, TIPU KOTOPOM BTOpas W
MOCJEYIONINe CTYIIEHH UCTIONB3YIOTCS IS OTACICHUS N30BITOYHOM
BOJBl U yMEHbIIIEHHE 00beMa COPOKEHHOTO OCaJKa, MOBBIIICHUE
KOHIIGHTPAI[MK  OTXOJIOB M OHOMAacChl MHKPOOPTaHHU3MOB B
METAaHTCHKE, a TaK)XKXC TCXHOJIOT N HpeI[BapHTeHBHOﬁ MeXElHH'—IeCKOfI,
XUMHYCECKOM U TepMUIECKOH 00paboTku cyOcTparta [2].

OCHOBHOW MPHUHIUI METOJAUKUA OMNPEACTCHUS  BIUSHHS
XUMHYECKOH,  MEXaHWUYECKOW, TEePMHUYCCKOH  JIe3MHTErpaluu
cyOcTpaTa Ha TPOIECC METAHOBOTO COpaKMBAaHMS 3aKIIOYacTCsS B
OTpeieicHUH JHUHAMHKH 00pa3oBaHWsi OWorasza TpH TMPUMECHECHHUH
JIC3UHTETPUPOBAHHON COPOIKEHHOTO OCAIIKA.

B oKkcniepuMEHTANLHBIX ~ HCCIICOBAHHUAX  aHA’POOHOTO
mporecca COpaKMBaHUS OTXOJOB 00pa0OTKa 4YacTH Ocajka
MPOUCXOJUT MO CIEIYIOUUM METOAAM:

- [IpuMeHeHnEe MEXaHUYECKOTO Je3HHTErPaTopPa;

- Ucnonbs30BaHue TEPMOIIN3A;

- O6paboTKa MePOKCUIOM BOJIOPOAA.

CxeMa yTHIM3AlMHd OTXOJOB C TOJYYCHHEM TEIUIOBOH W
ANIEKTPUYECKON DJHEpPruM TpejicTaBieHa Ha puc.l. MeraHoBoe
OpoXXeHUE HAYMHACTCS B aKTHBM3AlMOHHOM peaktope 1, wu3
KOTOPOTO COPO’KEHHBIH OCAJ0K HAMPABISCTCS YACTUYHO Ha
FOMOTCHU3allMOHHYI0 ~ 00paboTKy 2, a 4YacTHYHO - B
nocOpaxkeBaeMbIii peakTop 3. OOpaboTka ocajKa OCYIIECTBISCTCS
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MEXaHMYECKOW (TEPMUYECKON WM XUMHUYECKOHN) IEe3MHTErpaIuei.
buoraz w3 mepBoro peakTopa HampaBisdeTci KO BTOPOMY, B
pe3yibTaTe  uYero MPOUCXOAMT  WHTeHcH(UKAUs  mporecca
Opo’keHus1, a Takxke obOoramieHusi Ouoraza MeraHom. ['asronbaep 5
TperHa3HavYeH g cOopa 0Opa3oBaHHOTO OHWOTrasza ¢ MOCIeAYIOIIIM
OTBOZIOM K KOTE€HEpaIlMOHHOW ycTaHOBKH. l[IpmemHmMK ocamka 4
CIYXHUT JJI1 CKIQQUpPOBaHMUS OCajKa C TOCIHEAYIOIEeH ero
YTUIH3aLUEH.

Ha KoreHepauMoHH YW

CHposKeHHbIN 0CaA0K YCTaHOBKY
’ 2
OTxoapbi ]
O6paboTtaHHbIl
u buoras
cbporkeHHbIN ‘
1 0CcaaoK

C6poxeHHbIN
ocafoK

buoras 4

Puc. 1 - CxeMa yTunu3anuu OTXOJ0B C MOTYYEHUEM TEIIOBOM
1 JIEKTPUYECKON SHEPTUU:
1 - akTMBH3aLIMOHHBIN peakTop; 2 - 00paboTKa ocaaka;
3 — nocOpaskeBaeMblil peakTop;4 — MPUEMHHUK 0CaJKa; 5 - ra3roybaep

B xXonae BKCHepI/IMeHTaJ'[I)HI)IX I/ICCJ'[e,Z];OBaHI/Iﬁ BBIABJIICHO, YTO
HauOoJbIliee BBIJICIICHUE OWOTa3a BBIAENSIACH HA 2 W 3 CYTKH
SKCIIEPUMEHTa. MaKCUMallbHOE KOJMYECTBO OBLIO TOJIYYCHO MpH
HNUCITIOJIBb30BaHUU XUMHUYCCKOT' O n MEXAHHUYCCKOI'O
JIE3NHTETPUPOBAHHS COPOKEHHOTO CyOCcTpaTa.

Takum o00pa3oM, MpPU HCHOIB30BAaHUH XWUMHUYECKOTO U
MEXaHMYECKOT0  JIC3MHTCTPUPOBAHMS COPOXKEHHOTro  cyOcTpara
MPOM30III0O  MaKCHMaJIBHOE  BBICBOOOXKIEHHWE  OHMOJIOTHYECKH
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AKTHBHBIX BEIIECTB M3 Pa3pyLICHHBIX KIETOK, YCKOPUJIO MPOLECCHI
OpoxkeHuss B Ouopeakropax. llpm xXuMudeckod AeCTPyKIHUH
KOJTHYecTBO Guorasa coctasmsier 10 0,01 M>/kr Grorasa. 3a mepBbie
4eThIpe THS BblIeneHus Onoraza paBHo nodtu 80%.

Taxxke B Xome OKCIIEPHMEHTa NPOXOAMJ KOHTPOIb 3a
coctaBoM Omorasza. [lo cpaBHEHHIO C KOHTPOJEM HCCIEAyeMbIe
o0pas3ipl MOKa3bIBAIM YBEIMUYEHHE CcojiepxaHus Merana no 70 -
80%, dYro mpeBblIaeT 3HaYeHWEe KOHTpons Ha 15 - 20%. B
pe3ynbTaTe TeIIOTBOPHAS CIOCOOHOCTH TaKOTO OHMOrasa yBeIHInUTCS
¢ 20 10 25 MJTx/m°,

BreiBompl. 1. MeraHoBoe OposkeHHMe OHOMAacChl pemiaet
mpobiieMy  yTHIM3aIMK  OTXOIOB, a  TaKkKe  SBJISAETCS
QIbTCPHATUBHBIM ~ MCTOYHUKOM  3Hepruu. [l  TOBBIIICHUS
3G PEKTHBHOCTH METaHOOOpa30BaHMsI BHIOpaH METOI XUMHYECKOH
00paboTKH.

2. OKCIEpUMEHTANIbHO YCTAHOBIECHO, YTO B pe3yjbTaTe
MOJICPKAaHUS ~ ONTUMAalbHOM  KOHIGHTpaluu  cyOcTpara W
MPUMEHEHUS XUMHUYECKOTO ¢ MEXaHHYECKOro JE3MHTETpalluu
OMOMAacChl JIOCTUTAETCS MaKCHMalbHOE KOIM4ecTBO Oworasa. llpm
MPUMEHEHUH  XMMHYECKOrO JIE3WHTErpalu  BBIXOJ  Ouorasza
cocrasisier 9,63 M/, a Ipu MEXaHUIECKOU - 6,59 M/, MIPEBBIIIAs
3Ha4Y€HHUE KOHTPOJIA B 4 u 2,6 pa3a COOTBETCTBEHHO.

3. Pa3paboraHas KOHIEMIMS ABYCTaJAHHHOTO METaHOBOTO
cOpakuBaHUs OMOMACCHl ¢ YaCTHYHON ee 00pabOTKOM MOXKET OBbITh
MpUMEHEeHa U1 YTWIW3allid  OPraHWYEeCKUX  OBITOBBIX,
CEJIbCKOXO3SIMICTBEHHBIX ¥ TPOMBIIIJICHHBIX OTXOJIOB, & TaKXe Ha
CTaHIMSX OYHCTKM CTOYHBIX BOJI HACEJICHHBIX ITyHKTOB JUIS
cOpaKUBaHUsI aKTUBHOTO WIIA.

bubnmorpadudecknii Cicok

1. I'emeryxa I'.I'., XKene3nas T.A., XKosmup H.M., MatseeB 1O.b.,
HpoznoBa O.M. OneHka SHEPreTHYECKOTO MOTEHIMAla OMOMACCHI B
VYkpaune. Yacte 2. DHepreTuyeckue KyJabTYphl, IKHIKHE
ouotoruBa, 6uora3s // IlpombinuieHHas Teriotexuuka. — 2011, T.
33, Ne 1, c.57-64.

2. I'rontep JI. . Metantenku / JI. U. T'rontep, JI. JI. Tonpndap6. —
M. : Crpoitmzgar, 1991. — 128 c.
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VIK 622.8

Ilerpenko 0.B., MeabHu4yK M.O.
Hayu. pyk. Abrdko A.O.

HanunoHa/ibHBIN TeXHUYECKUI YHUBEPCUTET YKpPanHbI
«KueBcKkuil IOJIMTEXHUYECKUI HHCTUTYT», UHCTUTYT
3HeprocoéepexeHUs U IHeproMmeHeJ)KMeHTa.

B/IMAHUE TEMIIEPATYPbI HA IPOYHOCTD
I'OPHBIX IIOPO/] B KUHETUYECKOHW TEOPUU
PA3PYILLIEHUA

B pabome  paccmompenvl  KCnepumeHmvl,  C6A3aHHbBIE  C
6030elicmeuem memnepamyp Ha 2opHwlli Maccug. Ilpusedenvi
epaguku u ouazpammbl, mabaIUYbl U CXeMbl, C NOMOUbIO KOMOPbIX
MOJICHO ~ paccmompems — 6030€liCMEUs.  MeMNepamyp  Ha2isaoHOo.
Paccuumana  u  npueedena  epagpuueckas — 3a8UCUMOCTb
0012068€4HOCIU 2OPHOU NOPOJLL OM MEMNEPAMYPbL.

Paspymienue ropHBIX MOpPOA 3aBUCHT OT MHOTHX (DaKTOpPOB:
ylapsl, Harpy3KH, IIPOIIECCOB, CBSI3aHHBIX C BBICBOOOKIECHHEM
BHYTpPEHHEW OHeprun 3eMiH, TeMIeparypbl, arMochepHoro
JaBIICHUS, BJIAXXHOCTH, BO3JCHCTBHUS MPHUIOKEHHBIX CTATHKO-
JMHAMUAYECKUX YCHJIMH CO CTOPOHBI YEJIOBEKAa M UCIIONBb3YEeMOH MM
TEXHUKH.

CymiecTByeT OCHOBHOE HalpaBIICHUE MEXaHHKH pa3pyIICHUS
TOPHBIX TOpoA. B 3ToM HampaBieHUHM MpEANoNaraeTcs, 4Yro
paspyleHue Teja MPOUCXOANT, KaK TOJIBKO B HEKOTOPOH TOYKE €T0
KOMOMHAIMS [apaMeTPOB 0j, &j, T ¥ t JIOCTUTAET KPUTHIECKOTO
3HaueHusi. CaMm  mpouecc — paspyumieHHss Opd  3TOM  HE
paccMaTpuBaeTcsl.

TUNUYHBIM ~ TIPUMEpPOM  BIMSHUS ~ TEMIlEpaTypbl  Ha
JOJITOBEYHOCTb MOTYT CIYXHTh JaHHbIE AJSI TPEX CYIIECTBEHHO
Pa3NUYHBIX TBEPIBIX Teln (puc. 1): ATIOMUHUS
(TOMUKPUCTAIUIMYECKAA ~ METaJlT), KampoHa (OPHEHTHPOBAHHBIN
MOJIMMEP) U KAMEHHOH COJTM (MOHHBIA MOHOKPHCTAILN).
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Puc. 1 — CunoBbie 3aBHCUMOCTH JIOJITOBEUHOCTH NIPH Pa3HBIX TEMIepaTypax Juis
TBEPJIBIX TEJ PA3INYHOTO CTPOCHHUS:
a — aJIFOMHUHHWH;
0 — KarpoH;
B — KAMEHHAs COJIb

OTMeuass OJHOTHUIIHOCTh BceX TpadukoB s Meraiia,
MoJiMMepa W HOHHOTO KpUCTaUIa, MOXHO BHJETh, 4YTO C
TIOHIDKEHUEM TeMIIepaTypbl KpyTH3HA TPSMBIX g7 3aKOHOMEpHO
HapacTaeT M MpPHU JOCTATOYHO HHU3KOM TeMIeparype CTpeMHTCA K
BEpPTUKANBHOW  TpsMoi.  3aBucumocTh IgT  or o B
HU3KOTEMIIEpaTypHOW  OOJIACTH  CTAaHOBUTCS BeChbMa  PE3KOil.
HebGonpimoe n3MeHeHWe, G TPHUBOAWT K OTPOMHOMY H3MEHEHHUIO
JOJITOBEYHOCTH.

HaGmonarommeecs yBenndeHne KpyTH3HBI 3aBHCUMOCTH 1g T ¢
TOHIDKEHUEM  TEeMIIepaTypbl TO3BOJSET OOBSICHUTH TMPUYHHBI
BBesieHnss d CBOe BpeMsi TaKOil IMPOYHOCTHOM XapaKTEPUCTUKH
TBEPIBIX TN, KaK «IIpeelt mpoaHoctm» [1].

@usnvecknii  MEXaHW3M  BO3JCHCTBUS  TeMIIepaTypbl
CIeqyIomuid. ATOMBI, M3 KOTOPBIX COCTOMT TBEpAOE TEIo,
COBEpIIAIOT TEIUIOBbIE KoJeOaHus B y3/lax KPUCTAUINIECKOU
pemretku ¢ nepuogom 10-12 — 12-13 c. Ilox melicTBHEM TEILTOBBIX
GiyKTyaluMii TEepUOJMYECKH IPOUCXOJUT PAa3pbhlB  XUMHYECKUX
cBsizeil. BeposiTHOCTh Takoro mpoiecca CUIbHO 3aBUCUT OT SHEPTUU
aktuBaiuu U, u Temneparypsl T. BeposTHOCTH BO3pacTaeTr c
YBEIMYEHHEM TEMIEpaTypbl W  CHIDKEHHEM BelWuuHbl  Uj.
OueBHIHO, 4YTO MpH BHEIIHEM HampsbkeHun o = 0 sHeprud,
HeoOXoauMast s pa3pblBa XHMHYECKHX CBsi3eil, OyneT paBHa
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SHEPTUU CBSI3M, YTO W HAIUIO MOATBEP)KACHHWE B OIBITAX IO
MEXaHWYECKOMY pa3pyIIeHHO TBepAbIX Teu [1].

[lockonbky B cocTaB MOpPOJ BXOJAT pa3iM4yHbIE MHHEPAIbI,
UMEIOIIME  pa3lUYHble  3HAYCHUS  TEIUIOBBIX  [1apaMeTpoB,
ANEKTPUIECKUX U MAaTHUTHBIX XapaKTEPUCTHK, TeMIieparyp (pa3oBbIx
MIEPEXO0JIOB | T.JA. TO ISl HEKOTOPBIX TIOPOJ TOCTIKEHHE MaKCHUMyMa
mpuiena IMPOYHOCTH TMPU  CKATHH O, OYIET 3aBHCETh OT
TeMmreparypel HarpeBanus. Hampumep, MakcuMyM O, = f(T) ans
MEJIKO3EPHUCTOr0 IpaHuTa HaOmomaercs mpu T = 570 — 600K.
I[.Hﬂ IIJIOTHBIX MEJIKO3CPHUCTBIX IIOPOA XAPAKTCPHO IMOBBIIICHUC
MPOYHOCTH Tpu HarpeBe Jo Temmeparyp 1100K, a s
KPYITHO3EPHHUCTHIX — CHIDKEHHE TMPOYHOCTH C CaMoOro Hadaia
HarpeBa. Ho npu temneparypax Beiue 1100K, kak mpaBuno, y Bcex
MOpOoJI HAOIOaeTCs Pa3 YIPOUHSIOMUH 3P PeKT.

I[Ipu warpeBe ™oxmynp FOHra OOJBIIMHCTBA  TOPONX
yMeHbIIaeTcs, mpu 3ToM kKoaddurment [lyaccona yBennunBaeTcs H,
KaK CBHUACTCIBLCTBYIOT PE3YJIbTAThl 3KCIICPHUMCHTOB, HpI/I6HI/I)KaCTC5[
no 0,5 To ecThb K YCJIOBHUAM, IPHU KOTOPBIX M3MEHEHHE JIUHBI AL
o0pasiia KOMIIEHCHPYETCS COOTBETCTBYIOIINM H3MeHeHneM Ad.

Jdus  amMoppHBIX  TOPHBIX  TOPOJI W HEKOTOPBIX
MEJIKO3EPHUCTBIX XapaKTepHO yBenndeHue wmoxayns HOHra c
MOBBIIIICHHEM  Temreparypbl. g TIMHHUCTBIX TOPOA  TpH
MOBBIIIICHAH TEMIIEpaTypbl XapakTepHO CIEeKaHWe YacTHIl M UX
yIpoYHEeHHe. Y 3TOr0 TUMA MOPOJ C IMOBHIIIEHHEM TeMIIepaTyphl
MPOYHOCTHBIE MapaMeTpbl Bo3pacTaroT. [ImacTHIHOCTh, TION3y4ecTh,
penakcanus ~— HampsHDKeHWH ¢ TIOBBINIEHHWEM  TEMIIepaTyphl
YBECIMYNUBAIOTCA.

C HpaKTH‘-IeCKOﬁ TOYKHU 3PCHUA HC MCHCC BAXKHBIM SABJIAIOTCSA
WCCIICIOBAaHMSl BIMSHUS HU3KHX TeMIepaTyp. YCTaHOBJIEHO, 4YTO
MEeXaHUYECKHE CBOWCTBAa TOPHBIX MOPOJ Yalle BCET0 NPU HU3KHUX
TeMmIeparypax NpUHOOpeTaloT Oojiee TPOYHBIE CBOWCTBA, TO €CTh
MOJIYJIH YOPYTOCTH, KpENoCTb, TBEPAOCTb YBEIMYUBAIOTCS, a
IUTACTHYECKHE M PEOJOTMYECKHE XapaKTEPUCTUKU CHxaroTcs. Ha
PUCYHKE 2 TPEACTABJIICHBI PE3yJIbTATHl WCCICIOBAHUN HW3MEHEHUS
MIPOYHOCTHBIX XapaKTEPUCTUK TOPOJ OT BO3JACHCTBHS TeMIIepaTyp B
JanazoHe TeMneparypsl skuakoro azora oT 0 K o 700 K.
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Puc. 2 — MI3MeHeHue npezelia NPOYHOCTH MPU OJJHOOCHOM CKaTHH OT TeMIIEePaTypBl.
1 — ’KeJe3uCTHIi KBapLUT;
2 — TpaHHT;
3 —rabbpo;
4 — naGpamopur

[lpym HM3KHX TemIepaTypax B PBIXJIBIX M CBS3HBIX ITOPOAAX
HabmromaeTcs oOpa3oBaHNE KPUOTEHHOW TEKCTYpPHI, 00YCIOBICHHOE
HAJMYMEM BOJbI B TOpax M TpeuiuHax. Takas TEKCTypa SBISCTCS
CBOCOOPa3HBIM IIEMEHTHPYIOIIUM CPEICTBOM [2].

B mawame 50-x tomoB C.H. XypkoB ¢ coTpyaHukamu
OPEANPUHST  CHUCTEMAaTHYeCKHUE  MCCIICJOBAHUS — 3aBHCUMOCTH
JIOJITOBEYHOCTH TBEPJBIX TEJ, CaMbIX PA3JIMYHBIX IO CTPYKTYpe U
(GU3MYEeCKUM  CBOWMCTBaM, OT TPHIOKEHHOTO HANpPsDKEHUS U
TEeMIIEpaTypbl. DKCIIEPUMEHTAJIBHO IOJYYCHHbIE 3aBHCHMOCTH
MEXy IOJTOBEYHOCTBIO Tp, HANMPSUKCHHEM G W Temmeparypoud T
no3Bosiii C.H. JKypKkoBy ycTaHOBUTH CIIEAYIOILIMIA MPOCTOM 3aKOH

(dopm. 1):

T, = Toexp( fo= yc), ...................................................... )]

rne, Uy — SHeprus akTHBALMK Ipolecca pa3pyLieHus,

Yy —  kodpdumment  (MOKazaTenb  KOHIEHTPAIUH
HampsDKeHUi ),

T — temneparypa.

Bemuunna 7, (10™ c) okasamach mpakTHYECKH OJMHAKOBOIX
JUIsL TFOOBIX TBEPABIX TEJI U UX COCTOSIHUN. DHeprusi U, coXpaHseTcs
MOCTOSIHHOW JJIi JJAHHOTO BellecTBa Npu JroOoM BozaeiicTBuu. B
otmyne OoT 7, M U, KodpduumeHT k, JIErKO H3MEHIETCS B
3aBUCUMOCTH OT 00paboTKu Tena. UneH yc BeIpakaeT Ty pabory,
KOTOPYI0 B pa3pyllCHUM Tejla BbIIONHAET BHEWIHSI CHUJIA.
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OcrtanbHyl0 4acTh pabOTel Uy —yo  BBINOJNHSIOT — TEMJIOBHIC
¢baykryarmn [2].

U3 Toro dakxra, 4To mpW paszIMYHBIX 00pabOTKax ITaHHOTO
BellecTBa BeqUunHa U, OcTaeTcs MOCTOSHHOW, a M3MEHSETCS JIUIIb
kodhumenT k,, CIEAyeT BaXKHOE 3aKIOUYEHHE: MEeXaTOMHOE
BO3ACHCTBHE, OIpeAesieMoe ONMKHUM HOPSIIKOM B PACIOIOKECHUU
aTOMOB, HE MEHSETCS MPH BapbUPOBAaHHM COCTOSHHS BEIICCTBA.
MensieTcsi, clenoBaTeJbHO, HE AaTOMHOE CTPOEHHE Teja, a Haj
aTOMHOE, T. €. IPOUCXOAAT W3MEHEHUS] B3aUMOACUCTBUS, (HOpMBI U
BEJIMYMHBI O0JNacTeil ¢ pa3MepaMu B JECATKAU—COTHH aTOMHBIX.
Hannune takoit cy0aToMHON CTPYKTYpBI MM Ae(EKTOB OmpenenseT
JIOKaJIbHbIE HANPSDKEHUS! B TEJIE, a WU3MEHEHUE NAHHOM CTPYKTYPBI
BEZICT K MI3MCHEHHIO YPOBHSI TIEPEHAIPSIKCHUS.

Wrak, 0 KUHETUYECKOW TEOpPHM pa3pyLUEHUE TBEPIBIX TEI
MPOUCXOIUT ClenyromuM oopazoM. llpunoxkenne K Tesy BHEIIHEH
Harpy3KH BbI3BIBACT HaNpsDKEHHE MEXaTOMHbBIX cBs3eil. Ilpu stom
BCJIEICTBHE HEONHOPOAHOCTH CTPOSHHS PEANbHBIX Tel Ha
Cy0aTOMHOM  ypOBHE BHENIHSS  Harpy3ka paclpeiensercs
HEPaBHOMEPHO 1o CBA3AM: BO3HHUKAIOT JIOKaJIbHbIE
nepeHanpsbkeHus. B 9THX MecTax 3Heprus akTHBallMHM pacraja
MEKaTOMHBIX CBSI3€H TOHIKAETCS OCOOCHHO CHIIBHO. VIMeHHO B
3TMX  MecTax  Haubojee  MHTEHCUBHO  MIOYT  IPOLECCHI
TEpMO(IYKTyallHOHHOTO pa3pblBa HANpsDKEHHBIX CBs3ed. 31ech
(GOopMHpPYIOTCSL  OYarW  paspylleHHs, pa3BUTHE KOTOPHIX U
3aKaH4YMBAETCsI PACalOM TeJla Ha YacTH.

U3 pabor XKapxkoBa MOXHO 3aKJIIOYMTH, YTO MPOILECC
paspyuieHus TBEPJIOTO Tella UMEET KHHETUIEeCKUH XapakTep, TO eCTh
MIPOTEKAeT BO BPEMEHH, M TIPUPO/IA €T0 U BCEX Te OAMHaKoBa [3].

Crenyer OTMETUTh, YTO KHHETUYECKUH TOAX0/ OIpaBaH MpH
JIOCTAaTOYHO BBICOKHX TeMIIepaTypax HM HE OYEeHb OOJBIIHX
HanpspkeHusix. [Ipn HU3KHMX TeMIepaTypax TelIoBoe JIBUKEHUE
aToMOB cnaboe M pas3pylIeHHEe Tel MPOUCXOAUT TPAKTUYECKU
arepMuyeckuM myteM. Kpome TOro, Bo MHOTHX Ciydasix MOKHO
MIPE/IIIOIOKUT JIBa WIH TPU BUPTYaJbHBIX MEXaHWU3Ma pa3pyIIeHus,
B CBS3M, C YEeM BO3HHKaeT 3ajada CpaBHEHHS 3(PPEKTHUBHOCTH
KaXX/I0T0 U3 MEXaHU3MOB.

[TapannensHO € TEOPETHYECKMMH OLEHKAaMHM M pacyeTaMu
palMOHAJIBHO CTABUTH LieJICHANPABICHHbIE 3KCIIEPUMEHTBI, KOTOPBIE
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MO3BOJIMIIM OBl PE3KO BapbHPOBATh YCJIOBHUS TPOTCKAHUS TEX WM
WHBIX ~ JJEMEHTApHBIX  MPOIECCOB C  IENbI0  BBISICHCHUS
JNEHCTBUTEIHHON POJIM KaXIOTO U3 HHX.

OKCIEPUMEHTAIbHO  MMOJYYCHHBIE  3aBUCUMOCTH  MEXKIY
JOJITOBEYHOCTBIO T,, HAIPSKEHUEM G M TeMIepatypoil 7' BO3MOXKHO
YCTaHOBHUTH MPH UCTIONE30BAHHUH 3aKOHA, OITHCAHHOTO GopMyoH 1.

CornacHO  HMMEIONIMM  3KCICPUMCHTAIBHBIM  JAaHHBIM
WCIIBITAHUS. TOPHOW IMOPOJBI M pacueTaM MNpUBEIeM TpadUdecKyro
3aBUCUMOCTb JIOJITOBEYHOCTH TOPHOM TOpoAs! (puc. 3).

1030 2
102407,

102:407

1010 2

14075, L

—200 200 100
200 T 500,

Puc. 3 — 3aBUCHMOCTB JONTOBEYHOCTH TOPOJBI OT TEMIIEPATYPEI

Benencreue mnpoBeneHHOM paOOTBI MOXKHO —CKasaThb, 4TO
MexaHudeckue CBOMCTBAa IOPHBIX MOPOJ Yallle BCEro NPU HU3KUX
TEeMIIepaTypax NPHOOpeTalT Ooiee NMpOYHbIE CBOMCTBA, TO €CTh
MOAYJIA YIPYTrOCTH, KPENoCTh, TBEPAOCTh YBEIWYUBAIOTCI, a
IJJACTUYECKUE UM PEOJOTHYECKUE XAPAKTEPUCTUKH CHMIKAIOTCS.
OKCIepUMEHTAIBHO IIOJIyYECHHBIE 3aBUCUMOCTH MEXAY
JI0JITOBEYHOCTBIO T),, HANPSHKEHUEM G M TEMIIEPATypoi T 1moKaszaiu,
YTO C IOBBIIIEHUEM TEMIIEPATYphl IPOYHOCTb M COOTBETCTBEHHO
JIOJITCOBEYHOCTh TOPHBIX IIOPOJI YMEHBIIIAETCS.

Bubnmorpaduueckuii cnmcox

1. Aaucumona T.B. MonenbHbie peACcTaBIeHUs IPOIEcca XPYIKOro
paspyleHHs MOJIMMEPOB B MEXAaHHYECKUX M TEMITEPATYPHBIX TOJISIX.
— Hayunas quccepramus/MUTXT. — Mocksa,2007. — 156 c.

2. Imuptues A.IL., I'onuapos C.A. TepmoanHaMHUYeCKHE MPOLIECCHI B
TOpHBIX TIopofax: YueOH. s By30B. — Mocksa: Henpa, 1990. — 360 c.
3. IloctaukoB B.C. ®u3nka 1 XUMHUS TBEPIOTO COCTOSHUSA: YUeOHOE
mocobue, M.:Meramnyprus, 1978. — 544 c.
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V]IK 502.5(477)
IMoasepen P.B.

YMaHCKHI rocyAapCTBeHHbI e Jarorun4ecKui
yHuBepcuteT uMeHH [laBsa ThruuHbBI

OCHOBHbIE NPUYUHBI YXYALIEeHUA OKpYyKawouien
cpeAabl YKpauHbI

B nybnuxayuu paccmampusaiomcsi 0CHOGHbIE NPUNUHBL YXYOULeHUS
9KONIO2UHECKO20 COCMOSIHUSL OKpYdcaloujell cpeosi. Kpome smoeo,
YOeNANOCy 3HAYUMENbHOEe BHUMAHUE AHMPONO2EHHbIM UCTOYHUKAM
3aepA3HenUs OKpyscaroujel cpeobi.

Bce cramum pa3BuTHS yelnoBedecTBa TECHO CBS3aHBI C
OoKpyxaromied  cpenmod. Ho  mocne  TNOSBIEHHS ~ BBICOKO
WHAYCTPUAIBHOTO OOIIecTBa €ro BIUSHHE PE3KO YCHUIIMIOCh H
ceifdac Tpo3uT CcTaTh MI00ATBFHON OMMACHOCTHIO. YenoBek Bce OOJIbIe
u Oonpllie BMENMIMBaeTCs B Ty YacTh Hallel IUIaHETHl, II€ OHa
CYLIECTBYET.

AHanmM3  CYIIECTBYIOIIETO  YXYAIIEHUS  OKOJIOTHYECKOTO
COCTOSIHHUSA OKpY’)Karoleld cpellbl U 3/0pOBbS JIIOACH TO3BOJIMIO
BBISIBUTH CIIEAYIOIINE UX IPUYUHBL:

1) orcyTcTBHE TOCYAaPCTBEHHOTO KOHTPOJISI 32 COONFOICHUEM
Y UCTIOJTHEHUEM 3aKOHOB 00 OXpaHe MPUPO/IBL;

2) HU3KUH YPOBEHb DKOJIOTHYECKOrO OOpa30BaHMsI, CO3HAHUS
U KyJIbTYPhl HACEJICHUS;

3) orcyTcTBHE OOBEKTUBHON MH(pOpPMAaLWH Uil HaceJIeHus: 00
9KOJIOTHYECKOM COCTOSIHIH OKPY>KaIOIIEeH Cpe/ibl;

4) orcyrcTBUe I(PPEKTUBHOIO 3aKOHOAATEIBCTBA 10 OXPaHE
OKPY>KaIoIlEH Cpenbl;

5) OTCYTCTBHE JEWCTBEHHBIX DSKOHOMHYECKHX CTHMYJIOB
PECYpCo — M 3HEProcOepeKeHHS;

6) UCIIONB30BaHUE YCTAPEBIIMX M SKOHOMHUYECKH BBITOJHBIX
TEXHOJIOTHIT 1 000PYI0BaHNS,

7) OSKCTEHCHUBHOE HCIIONB30BAaHUE BCEX BHJIOB MPUPOTHBIX

pecypcos;
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8) HepaluoHalbHas OpraHu3aIus BEJICHUA
CEJIbCKOXO03SICTBEHHOTO TTPOU3BOJICTBA;
9) nmpoBeicHUE METMOPATUBHBIX paboT [1].

CoBpeMeHHOe 3KOJIOTHYECKOE COCTOSIHHE  SBIAETCS
CICICTBHEM HEOPES)KHOH  OJKOJOTHYECKOH IOJIWTHKH  HAIIETo
[IPAaBUTENLCTBA HA MPOTSHKEHUH TOCIEAHUX ACCSITUICTUH, a UMEHHO
pa3BuUTHE TEPPUTOPUATIEHO-TTPOMBIIITIEHHBIX KOMILIEKCOB,
JHEPreTHKH, CeIbCKOTO Xo3sgiicTBa 0Oe3 ydera crnenuuku
MPUPOAHBIX YCIOBUH PETMOHA M SKOJIOTHYECKUX 3aKOHOB.

OCHOBHBIMHM ~ aHTPOINOTEHHBIMU HCTOYHHUKAMU PACTYILIETO
9KOJIOTMYECKOTO KpHU3uca SBISETCS, B IMEPBYIO OuYepenpb, BcCe
OoNbLIME NPOMBIIUICHHBIE KOMIUIEKCHI, KOTOpBIE YIOTPEOJISAIOT
CBIpbE, DSHEPrHi0, BOJY, BO3AYX, 3€MJII0 M IpPH 3TOM HAHOCAT
3HAYUTENbHBIA  Bpel  OKpYXKalollled Ccpeae  MEXaHHM4YECKUMH,
XUMUYECKUMH, (PU3NIECKUMH U OMOJIOTMYECKUMU 3arpA3HEHUSIMH.

HambGonpmmii  Bpem  Okpyxawmieil cpeie  MPUYHHSIOT
METaJUTypruieckue, XHUMHUECKHe, HedTenepepadaTbBalOIue H
MalIMHOCTPOUTEIbHBIE MPENNPHUITHS, 000TaTUTENbHbIE KOMOMHATEHI
n Kapbepbl. llpeanpuarust MeTaulyprud M 3HEPreTHKH €KErOJHO
BBIKHJIBIBAIOT B arMmocdepy coorBercTBeHHO 32 u 35 % Bcex
3arpsi3HEHU  OT  CTAllMOHAPHBIX  HCTOYHUKOB W SIBIAIOTCA
OCHOBHBIMHU 3arps3HUTENsIMH  atMocdepHoro Bozmyxa. TOC B
VYkpanHe BbIpa0aTeiBatoT 0K0NO 70% 31EKTPO’HEPTUH, Pa3MEIIECHBI
B Tropojiax W NPOMBIIUIEHHBIX IIEHTpaX M €CTh HauOOJbIINMHU
3arps3HUTEISIME  OKPY)KAIOLIeH cpelbl Ccpeim BceX OOBEKTOB
9HEPreTHKH.

I'SC cunrarorcst Hambonee OE30MACHBIMH C DKOJOTHYECKON
TOYKH 3pEHHUs, HO CO3JaHhe CeTell BOJOXPAaHWIMII, 3aTaIlIMBAIOT
OTPOMHBIE  IIJIOHIAJM IUIOAOPOJHBIX 3€MENb, KOTOpBIE 3aTeM
MIPEBPAIIAIOTCS B BOAOEMBI-HAKOTIMUTEIN OTXOIOB M 3arps3HEHUHA U3
OKPY>KaIOIINX PETMOHOB, IPUBOAUT K 3HAYUTEIHHBIX SKOJIOTHIECKUX
W3MEHEHUH: TOATOMJICHNE NPUOPEKHBIX 30H, CHIKEHHE MPOIIECCOB
CaMOOYHIIEHHS, CaMOBOCCTAHOBJIIEHHS U IPOU3BOJUTEIBHOCTH
PBIOHBIX XO3SICTB, «IIBETEHHE BOJIBDY.

3HauynTeNnbHOM MpoOieMol sBIsieTcs ucnoib3oBaHne ADC,
KOTOpBIE ABISAIOTCS OMACHOCTHIO BO3HMKHOBEHHUS HOBBIX aBapHil M
3aXOpPOHEHUH OTXOJ0B SAEPHOTO TOIJIUBA.
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HeratuBHoe BiMsHME Ha OKpYXKAIOUIYIO CpeAy HMeEeT U
COBpEMEHHOE CENIbCKOXO03AMCTBEHHOE MIPOU3BOCTRBO, 3a
HepaloHAIbHOE W HEOOOCHOBAaHHOE BEICHUS MEJIMOPATUBHBIX
paboT, mpUMEHEeHHsI MUHEpPATbHBIX YIAOOpEHHH W IMECTHLUUAOB, a
Takke HeOpEe)KHOE WX TPAHCIIOPTUPOBKH M XpaHEHHs. YXyIIIEHHE
JKOJIOTHYECKOTO COCTOSIHUSI OKPY)KAOIIEH CPeabl TAaKKE BBI3BIBAIOT
Y KPYITHBIC KUBOTHOBOYECKUEC (hePMBI U KOMIUICKCHI.

Eme opmHO#l mpoOmeMoii, KoTOpass YCHJIEHHO pa3BHBAETCS
BCJIE/ICTBHE aHTPOIOTEHHOMN NESTENIbHOCTH, SIBIISIETCS DPO3US IOYB.
E)KGFO[IHO 3HAYUTCIbHBIC iomanau IIaxXOTHBIX 3EMCEIIb
moABEPraroTCA CMBIBY U ILG(I)JISIHI/II/I, 4YTO MPHUBOAUT K IOTCPE
BEPXHETO IIIOJOPOJHOTO CJIOSA TOYBBI, 3HAYUTEIHLHOMY HEM000py
ypoxkass M YXYALIEHUWIO KadyecTBa, KaK CeJIbCKOXO35HCTBEHHBIX
KYJbTYp, TaK ¥ IUIOJOBO-STOJIHBIX HACAXKICHUI.

CnenctBueM ype3MEepHOU XUMU3aLNUA
CENIbCKOXO3SIMICTBEHHOTO ~ MPOW3BOJICTBA  CTaj0  3HAYUTEIHHOE
HAKOIVICHUE B IMOYBax, BOJAC W MNPOAYKTAX NHUTAHUA BPCAHBIX IJId
moz[eﬁ, paCTeHI/Iﬁ N  JKHUBOTHBIX XHUMHYECCKHUX DJJICEMCHTOB H
COEIMHEHUN.

AHanM3 OSKOJIOTUYECKOTO COCTOSIHMS M €ro JWHAMHUKH
IMOKa3bIBA€T, YTO KPHU3UC pPa3BUBACTCA 3HAYUTCIILHBIMHU TEMIIAMU,
OXBaThiBass Bce Oonpimme Tepputopur. CrenoBaTenbHO, OXpaHa
OKpY)KaroIIel NpPUPOAHON Cpeipl, paluOHAIbHOE HCIOIh30BAHHE
MPUPOAHBIX PECYPCOB, oOecreueHrne IKOIOTHIEeCKOW 0e30macHOCTH
KU3HEACSITEITHPHOCTH YEIIOBEKa SBISIOTCS HEOTHEMIIEMBIM yCIOBHEM
YCTOWYHBOTO SKOHOMUYECKOTO ¥ COITHAIIEHOTO Pa3BUTHSL.

bubnmorpadudecknii Cicok

1. Comamaxa B. A. Coxpanenme OmopazHOOOpasusi B CBS3U C
CENIbCKOXO3AUCTBEHHOW  JNEATENBHOCTBIO.  —  METOAMYECKHE
pPEeKOMEHJAIMM TI0 COXPaHEHWI0 OMopa3zHoOOpa3usi W OXpaHbI
3eMellb, CBA3AHHBIX C CEIbCKOXO3AMCTBEHHON eATENbHOCTHIO /
Conamaxa B.A., MoBuan AWM. u ap. — K.: Lenrp yueOHnoi
mutepatypsl, 2005. —123 c.
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Papgenkasa A.U. Hayu. pyk. Cepruenko H.U.
HanynoHaibHBIN TeXHUYECKUI YHUBEPCUTET YKpPauHbI
«KueBckuii llontexunyeckud UHCTUTYT»

HCI1I0/Ib3OBAHUE BUOIIPEIIAPATA
«IKOHAZIUH» ITPU HEOGTAHOM
3ATPA3HEHHUHN B KAYECTBE COPBEHTA

Buodecmpykyusi ~ smo  npoyecc, ¢ NOMOWBIO  KOMOPO2O
MUKDPOOPSAHUIMbL XUMUHECKU NPespawarom coeOUHeHus, maxKue Kaxk
Y2neeo0opodvl Heghmu, Ha bonee npocmule geugecmsd. 3acpssHeHue
MOJCEM  CMUMYAUPOBAMb POCH MAKUX OPSAHUSMOS U 6bl3bl8aANb
UBMEHEHUs. 8 CIMPYKMype MUKPOOHBIX COOOWecms 8 3aepsi3HeHHOl
30He.

B cBf3M ¢ UWHTEHCHBHBIM pa3BUTHEM MPOMBIIUIEHHOCTH
nmpo0yieMa OXpaHbl OKPYXKAIOMIEH Cpelbl C KaKIbIM TOJOM
CTaHOBUTCS Bce Oollee BaXHOW W akTyainbHOW. HepammonamsHOe
MIPUPOJIOTIONH30BAHNE M AaKTUBHOE BMEIIATENILCTBO YeEIOBEKa B
TIPUPOTHBIC MIPOIIECCHI CITOCOOCTBYIOT BO3HHKHOBEHMIO
KPUTUYECKUX CHUTyallud OKOJOTMYECKOTO XapakTepa Kak B
JIOKAIGHOM, TaKk H B PETHOHANBFHOM MacmTabaX, KOTOpbIe
MIPOTPECCUPYIOT B  pe3yJbTaTe JACSITEILHOCTH TMPOMBIIIICHHBIX
MPEANPUITUN, CPEld KOTOPBIX 0CO00€ MECTO 3aHUMAIOT OOBEKTHI
He(TerazoBoro Komruiekca. /st peneHus 3K0IOTHIecKux mpoodIemM
pa3pabaThIBarOTCS METOJbI OMOJIOTMYECKOW OYMUCTKU CTOYHBIX BOJI,
o4B, OHONEepPepabdOTKU MPOMBIIIIJICHHBIX OTX0J0B M OMOAETpaIal[iK
He(TAHBIX 3arpsA3HEHUM.

B mocnennee BpeMs ObLIM pa3paboTaHbl M HAdall aKTHBHO
MIPUMEHSATHCA adpOOHBIE W aHAdPOOHBIE METOIBI OYHCTKH CTOYHBIX
BOJ[ C TIOMOIIBI0 MHKPOOPTAaHW3MOB, a TaKXK€ HH3IINX WU BBICIIUX
PacTeHHH.

3agaueld W UENbIO0 MCCICAOBAHUS SBISETCS PACCMOTPEThH
OCOOCHHOCTH HCIIOJIb30BaHUS OHMOJIOTMUYECKUX IIpPerapaTroB IO
JNECTPYKIIMH YTICBOJMOPONOB HeTH Ha TpuMepe Ouompemnapara
«DKOHAINHY.
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OpHOM U3 BaXHEHIIMX 3KOJIOTHYECKHX TPOOJIEM TOIUIMBHO-
SHEPreTHYECKOTO KOMIUIEKCa ABISIOTCS aBapuy Ha He(TempoBoaax,
MPOUCXOAIINX M3-32 U3HOCA MaTepHraia 000pyIOBaHus, a TAKKE BO
BpeMs TpaHCHOPTHUPOBKHU. Ha mpakTuke cymecTByeT ABa OCHOBHBIX
crnocoba JNHKBUAANNK TaKUX aBapwii: MEXaHWYeCKuidl u (hHU3HUKO-
xumudeckuid. IlepBblil mpenycMaTpUBaeT IOJHOE HW3BICYEHUE
3arpsI3HEHHOTO CJIOS MOYBBI C MECTa aBapUU C IMOCIEAYIOUIeH ero
MEPeBO3KOM W yTWIM3AIMed WM OTKadka He(PTermpoaykra u3
TIyOWHHBIX TOPU30HTOB. BTOPOil OCHOBBIBAaETCS Ha WCHOIB30BAHHUH
COpOEHTOB, CIOCOOHBIX  CBSI3BIBATH HEPTENPOAYKTBl U
HENTpaIn30BaTh UX BPEAHOE JEHCTBHE.

Cenexiuro OakTeprid, OKUCISIONINX YTIEBOIOPOIBI, C LETHIO
CO3/IaHUSl HAa MX OCHOBE MpEenapaToB JUIsl OYMCTKH IKOJIOTHYECKUX
CHUCTEM OT He(TSIHBIX 3arps3HEHUH TMPOBOIAT W3 KOJUICKIHMH
TIPUPOTHBIX IITAMMOB MHKPOOPTaHU3MOB-JECTPYKTOPOB,
BBJIETICHHBIX B PAa3JIMYHBIX MOYBEHHO-KIMMATHYECKUX PETHOHAX
YKpaI/IHI)I U B MECTax, AJIUTCIBbHOC BPEM 3arpA3HCHHBIX HC(I)TLIO u
HedrenpoaykTamMu. Tako# MOJIXOJ MO3BOJISET MOJIYYHTh IITAMMBI
MUKpPOOPTaHU3MOB,  KOTOpBIE  XOpOIIO  aJalTHPOBaHBl K
YIIEBOJOPOIHOTO  3arpsi3HEHHs] M CTOWKHE K  pa3iIMYHBIM
HeONIaronpusaTHBIM (akTopaM OKpY>Karoliel Cpe/ibl U CO371aTh HOBEIE
TIperapaTsl C UCMOIB30BAHIUEM dTHX MHKPOOPTaHU3MOB.

Brei6op Hamboinee MEpCreKTUBHBIX ITAMMOB OCYIIECTBISIOT
10 TaKUM KPUTCPUAM KaK BO3MOKXHOCTH INITAMMOB AOIOJHATH JAPYT
Ipyra 10 CIIOCOOHOCTH K OuWonerpafganuyd pa3iHuyHBIX TPYIII
He()TAHBIX YTJIEBOIOPOIOB, X HE(MTEOKUCIIONIYI0 aKTHBHOCTHh B
3aBHCHMOCTH OT TEMIIEpaTyphl, a TaK)Ke OT KauyecTBa OKPY’KaIoIIeH
cpenbl (pH, COJIGHOCTH, MPUCYTCTBHE COJICH PA3MUYHBIX TSKEIBIX
MeTa;yioB,  ¢eHona, QopMmalbleruaa, JAPYruX  TOKCUYHBIX
KOMIIOHEHTOB) Ha JKM3HECIIOCOOHOCTh M  HEPTEOKHCISIOINLYIO
AKTHUBHOCTH 3TUX IITAMMOB.

HauGonee mnepcrneKTUBHBIM HAIPaBICHUEM JTHMKBUAAIUN
He(TSHOTO 3arpsi3HEHHS SBISETCS METOJl OMOAECTPYKIIUU, KOTOPBIH
3aKJIIOYaeTCsl B HCIOIB30BAHWM MHKPOOPTaHW3MOB-IECTPYKTOPOB.
3a mocnegHWE TOABl JUIS OSTHX LeNeld MNPeUIoKEHO HECKOIBKO
JICCATKOB TpernapaToB, HeKOTopbie 3 HUX: «Hadrokey, «Uni-remy,
«/leBopoiim», «Pomoben», «Pomoben-T», «/lecHay, «Pomeke». S OB
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XOTela pacCMOTPETh OCHOBHBIE  XapakTEPUCTUKH  IIperapare
«IKOHAIUHY.

«OKOHaIMH» - 93TO OaKTepHalbHBIA MpemnapaT, KOTOPBIH
MOpOsIBJIIET COPOLMOHHYI0 U JIECTPYKTUBHYIO aKTUBHOCTH TIO
OTHOIIIEHHUIO K YTIEBOAOpPOaaM He(TH W IPYTHX OHOPE3UCTEHTHBIX
3arpsi3auTeneil. OH mpenacTaBisieT coO0OW IOPOIIOK KOPHUIHEBOTO
LBETa, JUCIIEPCHBIN MM C BOJOKHUCTHIMH BKITIOUCHUSIMH, TUIaBYYHH
u tuapodoOHEIii. B ocHOBe mpemapara - OGaKTepHH-IECTPYKTOPHI
YTIEBOIOPOIOB He()TH, MMMOOWIM30BAaHHBIE Ha OPraHUYIECKOM
cyoctpare - Topde. CocrouT mpenapar C: IEJUIOJIO3bl, JUTHUHA,
MpoTerHa, KalblHsi, HUTPOaMMOQOCKU. ANCOPOEHTHI Ha OCHOBE
Topda CrmOcOOHBI COOpaTh pa3iwBBl C JHOOOH MOBEPXHOCTH U
yIEPKUBATh MX, HE 1aBasi IOBTOPHOT'O PacPOCTPAaHEHUSI.

MexanusM A€UCTBUSL mpenapara Ipd OYUCTKE I1OYBBI
3aKJIFOYAeTCs] HE TOJIBKO B OMOXMMHYECKOW JECTPYKIUU HeDTH H
He()TENPOAYKTOB  BBHICOKOAKTUBHBIMH  OakTepusMH, HO H B
AKTHBHM3ALMU TPHUPOJAHBIX MHKPOOHBIX OWOILIEHO30B MPOAYKTaMHU
MeTabonu3ma. Hamumume B cocraBe mpenapara OpraHUYECKOro
HOCHTEIS Ha TMEPBBIX J3TalaX OYHCTKA IIOYBHI  IIOTMOJHSET
OPraHOr€HHBbIA CJIOM, BOCCTaHABIMBAIOIIMA MW  yCWIMBAIOMIUH
HapyIIeHbl HeQTSIHBIM 3arpsi3HEHHEM OMOXMMHUYECKHE TMPOIECCHl B
[IUKJIE OCHOBHBIX OMOT€HHBIX AJIEMEHTOB (YTJIEBO, a30T U JpyTHe).
Hanmume B mpemapaTe Kamblus TIO3BOJIIET COAAHCHPOBATH
KHCJIOTHO-IIIETIOYHOE PaBHOBECHE, YIydlIaeT (PU3NKO-XHMHUYECKOE
COCTOSIHME TIOYBBI M TIOBBIIIAET JIECTPYKTUBHYIO aKTUBHOCTH
MUKpPOOPTaHU3MOB B OTHOIIEHHWH OCTaTOYHBIX KOHIEHTpAIUi
HedTH.

[Ipenapar cTuMynMpyeT pPOCT PpacTeHU M yJaydllaeT
CaHUTapHO-TUTHEHUYECKHE TOKa3aTeIX BOAbl M IOYBHI 32 CYET
AQHTAarOHMCTUYECKOTO JICWCTBHUS HA PsiJl MATOTCHHBIX JUIS YelloBeKa
MUKPOOPTaHU3MOB.

Buotexnonornueckuit METOJ c HCHOJIb30BaHUEM
Oouonpenapara «OKOHAAWH» NPUMEHSETCA B €AMHOM KOMIUIEKCHOM
pellieHUH JIMKBUAAUN HEPTSIHOTO pa3iiuBa mocie coopa OCHOBHOTO
3arps3HEHHsT ~ MEXaHWYECKMMH  cpeiacTBaMu.  Vcmoib3oBaHue
OMOTEXHOJIOTUM C TIPpUMEHEHHEeM Ipemapata «OKOHaIuH» B
apceHaie CpeAcTB Al OBICTPOTO pearupoBaHUs TPH JTHKBUAALNN
He(TAHOTO 3arpsI3HEHHS BOJBI M TTOYBHI IO3BOJISET:
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1) bnokupoBaTb B CKaTble CpPOKH 3arps3HEHHS H
MPEeIYTIPEXIATh €0 PacIpOCTPAHEHHS.

2)  JlukBUAMpOBaTH  3arps3HEHHE C  MHHUMAIbHBIM
9KOJIOTHYECKUM yIIepOOM.

3) O6ecnieunBaTh JaIbHEHINIEE TEHCTBHE TI0 BOCCTAHOBIICHHUIO
NPUPOJHBIX OHOIIEHO30B C TPHUBICYEHHEM M  CTUMYJISIHCH
CaMOOYHIIAIOIINXCS OMOJIOTHYECKUX MEXAHH3MOB.

HecoMHEHHBIME TIPEHMYIIECTBAMH 3TOTO METOJA SIBIISIETCS
3 PEeKTHUBHOCTh, 3KOHOMHUYHOCTH, JKOJIOTHYECKas Oe301acHOCTD,
TEXHOJIOI'NYCCKasa FI/I6KOCTI) " OTCYTCTBHUC BTOPHUYHBIX 33I‘p$13HCHHI7L
HeoOxonumoe xonmudectBo npemnapara 1: 4, 1: 8 (1 xr mpenapara Ha
4-8 kr wHedrenpoaykTtoB). Ilpm 3HAUMTENHPHOM 3arps3HEHHH
HEOOXOIMMOE KOJIMYECTBO Ipenapara ONpefeseTcs ClelyomuM
oOpa3oM:

Ompenensiercst cpeaHss TONIIUHA TUICHKH HedTenpoaykra Ha
TBEPIOM TOBEPXHOCTH, BOAE WM TMmouyBe h (MM) TpUMEPHO
OIpeeNseTcs Iomanh HeTAHOro maTHa S (M) PaCCUMTHIBACTCS
00beM HedTenpoayKTa 1o hopmyJie:

Vua=hxS

Torga HeoOXoaMMOE KOJMYECTBO Mperapara COCTaBISET IO
o0BeMy:

V=(..2)x Vu

[lpu nukBumanum He(PTEPa3IMBOB TAKKE UCIOJIB3YIOT
copOupyoIre OOHOBBIE 3arPaXkICHUS B COYCTAHUHN C €CTECTBEHHBIM
COpPOMPYIOIINM MaTEPHAIOM - COJIOMOM.

['maBHBIMH ~ KOMIIOHEHTaMH He(TH, KOTOpas SBISETCS
O0OBEKTOM MHUKPOOHOTO JEHCTBHSI, OKAa3bIBAIOTCSH HACHIIICHHBIC
yIaeBoopoabl.  buomecTpykids  ChIpod  He(pTH, MPOMCXOIUT
WHTEHCHBHEE, TJE COJIEpXKaHHE HACHIINICHHBIX YIJIEBOJIOPOJIOB [0
70%, uem B HedTenpoaykTax, rae ux 6-10%. B tex cinydasx, korma
npeobnagaeT ¢Gpakius apoMaTHUYCCKUX YIIIEBOJOPOIOB, CKOPOCTH
OaKTepHATBHOTO Pa3jIoKeHUs HE(TEIPOIYKTORB €III¢ MEHBIIIE.

YCTaHOBIEHO, YTO TEMIIEpaTypa, MpH KOTOPOH MPOUCXOIUT
JNECTPYKIIMSI, BIHUACT HA CKOPOCTh PEAKIUM  PaCHICTUICHHS
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YTJICBOJIOPOJIOB M XapakTep MPOAYKTOB, KOTOPBIE 0OOpa3yroTCs B
Trporiecce OMOpa3IOKECHHUS. HawnGomnpmas aKTHBHOCTD
Ouopazioxkenus Habroaaercs npu remmeparype 25-300°C.

Meton OuWomecTpyKIWM TO3BOJISIET 3a KOPOTKHH CPOK
JIOKaM30BaTh YTJICBOJIOPOJHOE TISTHO W TPEAOTBPATHTH €ro
pacTekaHue, JOCTHrash BBICOKOH S(PQPEKTHBHOCTH OYUCTKH, 4YTO
cocraBisier okonmo 99%. B pesymprate copOmum 0oOpasyroTcs
YCTOWUYMBBIE arperathl, KOTOPBIE JIETKO YTAISIOTCS € MOBEPXHOCTH
MeXaHuuecKuMu Metojgamu. COpOCHT YMEHBIIAeT ONaCHOCTb
MMOBTOPHOTO 3arps3HEHUS TMOBEPXHOCTH B Pe3yJbTaTe JeCOPOIHU
yriaeBoopo1oB. OTpaboTaHHbIE COPOSHTHI MOT'YT HCIOJIb30BAThCS
KaK JIJIs1 IOPO’KHOTO MOKPBITHS, 3aMEHssI TPYHTOBYIO 100aBKY, TaK U
B MPOU3BOJCTBE IOPUCTOTO KEPAMUYECKOT'O  CTPOUTEIHLHOTO
MaTepuaa.

BubGnumorpaduyeckuii criricokx
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Poccun. — 2006. — N 2. — C. 30 — 37.

2. Xoxmosa JLU., IllBems J.I., XoxmoB A.B., Omenpko H.M.
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200.

3. Khohlova L., Shvets D., Kravchenko O., Openko N., Khohlov A.
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VK 349.6
PoixaBckas B.T.
Besiopycckuii rocyjapcTBEHHbIN YHUBEpPCUTET, I'. MHHCK

IMPABOBOE OBECIIEYEHUE 3KOJIOTUYECKOH
INOJINTUKH PECITYBJIMKH BEJIAPYCb

Hannas cmames xapakmepuszyem cucmemy npagogoco obecneyenus
aKkonoeuneckol nonumuxku 6 Pecnybnuxe benapyce u npeonacaem
npagosvie pekomeHOayuu O peuieHuss ee npooiem.

B cootBerctBun co cr. 46 Koncrurymuu Peciyonmuku bemapych
3aKpeIUICHO NpaBO TPaXIAaHWHA Ha OJAaroNpHUATHYIO AT KU3HU U
3[I0POBBS OKPYXKAIOIIYI0 cpeay. [0cyaapcTBO IOKHO OOECTIeUHTD
JaHHOE TIpaBO U  pealn3yeT SKOJIOTHUECKYI0 TOJIMTHKY B
COOTBETCTBHU C JaHHBIMH IPHOPUTETAMH. YemoBEYECTBO KUBET B
YCIIOBHSIX TOCYIapCTBEHHO-OPHEHTHPOBAHHOIO OOIIECTBA, MOITOMY
MIPOOJIEMBI OXPaHbI OKPYIKAFOIIEH CPEIbl MOTYT M JIOJDKHBI PEIIAThCS
Ha ypOBHE TOCY/IapCTBEHHOM MOJIUTHKH.

AKTyaJIlbHOCTh M30paHHON TEeMbI HCCIEAOBaHUS OOYCIIOBJIEHA
HECMOCPCACTBECHHBIM  OTPAXKXCHUEM  COBPEMCHHBIX  3KOJIOTHYCCKUX
npo0JieM, OOJBITMHCTBO M3 KOTOPBIX UMEET INI00aNbHBIN XapakTep B
COCTOSIHMM 3Konormueckoil cdepsl bemapycu. Tak, wu3MeHeHue
KIMMaTta, nposiBuBlieecss B PecnyOnmke bemapych mnpeBbllieHHEM
KJIMMaTUYECKOM HOPMBI CpEIHEH TEeMIIepaTypbl BO3JyXa, pPOCTOM
KOJINYECTBA OCAJIKOB M YHCIIa OMACHBIX METEOPOJIOTUYECKUX SIBICHU,
OKa3bIBAaCT HENOCPEACTBEHHOE BIMSHUE Ha XOJ CIIOKUBIIHUXCA
OKOJIOTUYECKUX IIPOLECCOB, BbLI3BIBACT TpaHC(I)OpMaIII/II-O BHUI0BOI'O
COCTaBa Ha3eMHBIX 3KOCHCTEM, PpaCIIMpPEHHE apeajoB OOUTaHMS
BpeIUTENe W TIATOTEHOB HAa €€ TEPPUTOPUH, COKpaIlCHUE
OHMOJIOTHYECKOTO pa3zHOOOpasus, AETPAAAlUI0 3eMeNb, HapyIIeHHe
BOJHOr0 pexnma MECIHOPUPOBAHHBIX 3€MECJIb, pPEXHUMa CTOKa U
YPOBHA  BOJA, OTPHUIATENBHO  BO3JECMCTBYET Ha  KadecTBO
KU3HENESATENIbHOCTH H  T.JA. leorpadudueckoe  pacmoioKeHHE
PecriyOnmku bemapych  IpeMMYIIECTBEHHO — TPAHCTPAHUIHOE
3arps3HEHHE KOMIIOHEHTOB €€ MpPHUPOAHOM Cpenpl BELIECTBaMH,
MOCTYMAIOIMMU KaK U3 CcTpaH EBpormeiickoro corosa, Tak U C
Tepputopun Poccun. 3arpsi3HEHHE OKPYIKAIOMIEH Cpeabl BBICTYIIAET
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OJHOM M3 BaXHBIX NPUYUH TPOJOJDKAIOIIETOCS COKPALICHHS
YHUCJIEHHOCTH HaceneHus benapycu M yxXynlleHHs ero BO3pacTHOM
CTPYKTYPHL

Janum onpeneneHue MOHATHS IKON02UYECKAs NOIUMUKA — — B
Y3KOM CMBICII€ OCYILECTBIEHHE CTPaT€rn4ecKoro MeXaHU3Ma
peammzarmy  (YHKIHI TocymapcTBa B JKoJormdeckod cdepe. B
LOIMPOKOM CMBICIIE JKOJOTHYECKass MOJMTHKA — S5TO OIHO U3
HaIlpaBJICHU BHYTPEHHEH U BHEIIHEM MONUTHUKH TOCYAapCTBa.
OTHomIeHNs TOCyAapcTBa W OOIIecTBa IO TIOBOLY COXPaHEHUS
OKpY)Kalollel OnaronpusaTHOW CcpeAbl Uil 4YelOoBeKa HE TOJBKO
CeTOAHS, HO W I OyIylmMX TMOKOJCHWH dYepe3 YCTaHOBIICHHE
(hopmansHOTO (HOpMaTHBHO-TIPABOBOTO, OpraHU3aIMOHHO-
MpaBOBOrO, JKOHOMHYECKOT0) MeXaHW3Ma U HedopMaabHOTO
(3KoJIOrMYecKOoe BOCIMTAHME, OSKOJOTH3AIMS CO3HaHMA, IEepeBOJ
MHPOBO33PEHHSI C AHTPONOLEHTPHUCTCKOIO HAa 3KOLEHTPHUCTCKOE,
BOCIIUTAHHWE SKOJIOTMYECKUX LIEHHOCTEH uepe3 o0pa3oBaTelibHbIC,
pasBieKaTeIbHbIE 5 HHBIE MIPOTPaMMBI) MEXaHU3Ma.
IenenanpasieHHas cucrema JeHUCTBUM (mpaBoBoro,
OPraHM3allMOHHOI0,  JAWMIUIOMAaTHYECKOro  XapakTepa H  Ap.)
pealn3yeMbIX TOCYNapcTBOM. B3aMMOOTHOIIEHHSI TOCYIapcTBa C
JIPYTHUMH CTpaHaMH JUIsi COBMECTHOTO OCYIIECTBICHHS TMpaBa Ha
ONaronpuATHYIO OKpyXaromyro cpeny. Cucrema o00ecredeHHbIX
roCyZIapCTBOM Mep HalpaBJIeHHBIX Ha:

- pamuoHaNbHOE (YCTOMYMBOE) WCIOIB30BAHUE IPUPOTHBIX
pecypcos;

- obecrieyeHne IKOIOTMUEeCcKOi Oe301MacHOCTH;

-coOrofieHe  mpaBa ~ YENOBeKa  HAa  OJNarompusATHYIO
OKPY>KaIOIIyIO Cpexy.

Hnsi Gomee TOYHOrO OMNpeNeNeHUs] SKOJIOTUUECKOH MOIUTHKH
HY)XHO TIOHATH OTNpEJICNICHUEe TOHATHS 9KOIOSUYECKAsl (DYHKYUSL.
Okonornueckas GyHKIUS T'OCYAapCTBa NPEACTABISIET COO0M OHY U3
(YHKIMI COBPEMEHHOT'O TOCYIapCTBa - CTPAaTErHYECKOE HAIPaBJIeHHE
€ro JesTeIbHOCTH, XapakTepU3ymollee CYHIIHOCTh M Ha3HaueHHE
rocyaapcTBa Kak 0CO0OH yIpaBISOLICH CHCTEMbI B cdepe
9KOJIOTUUECKHX OTHOIICHHH.

OcHogHbIM HanpasnexHuem 9KON02UUECKOU ROAUMUKU
Pecnyonuxu  Benapyce  sBasercsi — o0OecClleueHHMEe IIpaBa Ha
OJIaTOTNIPUATHYIO OKPYXKAIOIIYI0 Cpemy dYepe3 OOecIeueHne ero
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peanmzanuu  (SKOJOTM3alMsl 3aKOHOJATENILCTBA M XO3IHCTBEHHOU
TEATSIILHOCTH), 00ECIIEYeHHsT PKOJIOTHICCKOW 0e301macHOCTH (B TOM
yyciae HEWUTpalu3alMd BpeIHBIX IOCIEACTBUM OT B3phlBa Ha
UYepnoObutbckoiik  ADC) u  olecniedyeHMe — panMOHAIBLHOTO
MIPUPOJOIIONB30BaHUs  (Uepe3 3aKOHOAATEIbCTBO M YCTaHOBJIEHHE
KBOT ¥ OTBETCTBEHHOCTH).

PecnyOnuku Benapych Ha COBpeMEHHOM 3Tare TpeOyeT HOBOTO
[IPOTPaMMHOIO TOKYMEHTa B 00JIaCTH OXPaHbl OKPYKAIOILEH Cpembl.
B nmaHHOM [OKyMEHTE MOJDKHBI OBITh 3aKPEIUICHBl JAETaJIbHO,
HampaBJIeHUs] 3KOJIOTUYECKOM TMONUTHUKH, JaHbl PYKOBOJCTBYIOIIME
NPUHIMIBI M OMNpEAETCHUS M IIUPOKO pa3BUTa TeMa IPaBOBOIO
obecrieyeHus] 3KOJOTMYECKOW MONUTHKY, TaK KaK Ha CErOAHSIIHUN
JCHb HET TaKOro JOKTPUHAJIBHOTO HWCTOYHMKA. Heobxommuma
pa3paboTKa HOBBIX, OTBEYAIOUINX COBPEMEHHOMY YPOBHIO Pa3BUTHS
3aKOHOJATEJICTBA ~ KOHLENTYAIBHBIX ~ OCHOB  I'OCYNApCTBEHHOU
JKOJOTHYeCKONH —monuTuku PecriyOnmkm — bemapych B opme
KOHLEMIUH  (JOKTPHHBI) 9JKOJOTMYECKOW TONUTHKH, a TaKkKe
Pa3BUBAIOIIMX €€ PETMOHANBHBIX HAIPABICHUI MOJUTHKHA B O0NACTH
OXpaHbl OKpyKaromed cpeapl. Tako HOKYMEHT MOXET ObITh
ycTaHOBJeH akToM llpe3umenTta (Kak OIpENeNsionM OCHOBHOM
MIPOTPAMMHO-TIONIUTHYECKUIT  KypC OpPraHoM TOCyJapCTBEHHOTO
YIPAaBJICHUs), @ UIMEHHO — Y Ka30M.

Ipunyun ycmotiuugoeo paszeumus IOIDKEH CTaTh Oa3MCHBIM
JUI BCEX IPOTPaMMHBIX M HOPMATHBHBIX TPABOBBIX JOKYMEHTOB.
[IpaBoBasi ocHOBa peaqu3alMM BKIIOUEHHS JAHHOTO NPHUHIMIA
nomkHa ObiTh B 3akoHe PecnyOnmuku bemapych «O0 yTBepkaeHUH
OCHOBHBIX HAIIPaBJIICHUH BHYTPEHHEH M BHEIUHEH IOJIUTUKU
Pecrry6imuku Benapycs, riie T0mkHO OBITH 00ecTedeHO 3aKperyicCHUE B
3aKOHOZATENBCTBE MPUHIUIIOB YCTOHUUBOIO pa3BUTHSL.

OcHOBOIIONAraloMMMH  HOPMaTHBHO-TIPABOBBIMH ~ aKTaMH B
00JTaCTH 3KOJOTUYECKON MONUTHKH sBIstoTCs: KoHcTuTymms, 3akoH
Pecniy6iukn benapycs «OO0 yTBEep)KA€HHHM OCHOBHBIX HAalpaBICHHN
BHYTpEHHEH W BHemHed momutuku PecnyOmmku benapycey, 3akon
«O0 oxpaHe OKpPYKaIOIIEH CpeIbD».

Cucmemamuzayus - Kogu(puKamus  HKOJOTHYECKOTO
3aKOHOJIATENILCTBA MO3BOJIUT YCTPAHUTh €ro HegocTaTku. Pabora Hax
OKOJIOTUYECKUM  KOJEKCOM pacCMaTpuUBaeTCsi Kak OJHO U3
NEPCIEKTUBHBIX ~ CTPAaTEIMYECKUX HANpPaBJICHUH  3KOJIOIMYECKOH
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MOJMTHKHA.  ODKOJIIOTHYECKUIT KOJEKC CTaHeT LeaecooOpa3HbIM
3aBEpIIICHUEM JIONITOM TEOPETHUECKOW pPa3padOTKM W Pa3BUTHSA
9KOJIOTHUYECKOTO 3aKOHOIaTEIbCTBA.

OOmuM HEZOCTaTKOM JEHCTBYIOIIMX 3aKOHOB  SIBIISCTCS
HEBBICOKMI yIENbHBII BEC HOPM NPSIMOrO JACWCTBUSL IIpU
3HAYUTEIIEHOM KOJIMYECTBE MTOJIOKEHHUH, IPSIMO
MIpeIyCMaTPHUBAOLIIX MIPUHSTHE 00eCTICYMBAFOIIINX ux
nocta”oBieHui [IpaBurenbeTBa MO0 MOIPa3yMEBAIONINX MPUHSATHE
WHBIX akToB. Hampmmep, 3akoHOIATENbHBIE aKTHl 3a4acTyi0 IUIIb
(hOpMYITUPYIOT OCHOBHBIC HalpaBlieHHUS TOCYIaPCTBEHHON MOJIUTUKU
B OKOJIOTHYECKOW cdepe, a HMX KOHKpETH3alMs BO3JIaraercs Ha
WCTIOJTHUTETHHYIO BIIACTb.

Opeanusayuonno-npagosoe  obecneyenue  IKONOSUHECKOU
NOAUMUKY BBITIONHSAET TPEBEHTUBHYIO (DYHKIMIO M HApaBJieHbl HA
MpeaynpekIeHne BO3HUKHOBEHHS OSKOJIOTHYECKOW OIAacHOCTH, a
TaKkKe Ha BBIABICHHE JKOJOTMYECKH OIMACHBIX IS OKpPYKaromen
cpenbl W 3/I0pPOBbSl 4ENOBEKa TEPPUTOPHH, OOBEKTOB M BHAOB
JeaTeNbHOCTH. W Takke BBINOJHSAET PErYISATHBHYIO —(YHKIHIO,
yCTaHaBIIMBAs TIPENeNbl BO3ICUCTBHUS HAa OKPYXAMIIYID Cperxy, a
TaKKe 0COObIE YCIIOBHUS ITPUPOIOIONH30BAHUSL.

Taxke Ccepbe3HBIM SIBISIETCSI  6ONMPOC O  (DUHAHCUPOBAHUU
OdesmenbHocmy TI0 OXpaHe OKpYXKaromei cpensl. Ha cerogasmHmiz
JIeHb TaKasl JesITelNbHOCTh (pHHAHCHUpYeTCs U3 OoJpKeTa, paHHee ObLT
coOCTBeHHBIN QOHT OH (PMHAHCHUPOBAJ TAHHYIO AEATEIILHOCTh, HO TaK
K€ MW BCC MNOCTYIUICHUA OT TaKkou JCATCIIbHOCTH (BKO.HOFI/I‘IGCKI/IG
HAJIOTH U COOPBI, BBITUIATHI, SKOJOTWYECKHe MTpadbl U T.JI.) IUTH B
naHHbld (GoHA. Bce 310 maBano Oosbliyiro GuHAHCOBYIO 0asy Jyis
OCYILIECTBIICHUSI OXPaHbl OKPYXKAIOIIEH Cpelbl, a Belb CETrOMHS
SKOHOMHYECKAss HECOCTOSTEIBHOCTh SIBISICTCS OIHUM W3 TJaBHBIX
(bakTOPOB BO3HUKHOBEHHWS TMPOOJIEM B OCYIICCTBICHUH OXPaHbI
OKpy)Karomied cpemsl. MOXKHO TPEANONIOKHUTh, 4YTO OBUIO OBl
11es1eco00pa3HbIM Ha OCHOBAaHUH Oymymero €IMHOTO
KOJII/I(i)I/IIII/IpOBaHHOFO aKTa Cco31aThb (1)0Hl];, BBIJICJINTh €0 U3 CUCTEMBI
OropKeTa M O0ECIeUUTh €ro TMOCTYIUICHHSAMHU W3 JIEATEIBHOCTH II0
OXpaHe OKpyXKammel cpelpl (IKOJIOTHYECKUe HaJord U CcOOpBI,
BBIILJIATHI, IKOJIOTHYECKHE MTPaQbl U T.J1.)

Cucmema  20Cy0apcmeeHHvix  OpeaHo8  O0ECTICUMBAIOLINX
AKOJIOTHMYECKYIO0 TOJUTHUKY JCIWTCS Ha OpraHel ¢ o0med u
crnenuanbHOW  KomreTeHiuu. K opraHam  ympaBieHus  oOImei
KommereHM ~ oTHocsatcs  llpesupent PecnyOomukm — bemapycs,
Harmonansaoe cobpanue Pecyonuku benapycs, CoBer MUHUCTPOB
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Pecniy6iiukn  bBenapych, MectHble COBETBI JENyTaToB, MECTHBIE
UCIIONIHUTENbHBIE W pacrmopsauTenbHble opranbl. K opranam
YIPaBICHUs CHELUAIbHOW KOMIIETEHIUH OTHOCSTCS MHUHHCTEPCTBO
NPUPOJHBIX  PECYpCcOB M OXpaHbl  OKpyXXaromeil  cpenbl,
MuHHCTEpPCTBO 1O  Ype3BBIYAWHBIM  CHTyarusiM  PecryOmmku
Benapycs, ['ocynapcTBeHHBII KOMHTET 1O MMYIIECTBY PecmyOmmku
benapycp, l['ocymapcTBeHHass MHCHEKLMsI OXpaHbl JXMBOTHOIO U
pactutensHoro wmupa npu llpesmnmente PecnyOomuku benapycs,
MuHuCTEPCTBO 3/IpaBOOXpPaHEHUs PecniyOmuku Benapycs,
MUHHCTEPCTBO CETHCKOTO XO3SMCTBA U TIPOIOBOIBCTBUS PeciryOnmku
Benapycs. B 3akoHonarenpHOM chepe akTyallbHO IpUBIIEYEHHE Oosee
LIMPOKOT0 KPyra 3aMHTEPECOBAHHBIX CYOBEKTOB, OCOOCHHO, YUCHBIX -
MPABOBE/IOB, CHELUAIMCTOB-3KOJIOI0OB, IIMPOKOH OOIIECTBEHHOCTH K
OOCY)KIACHHIO 3aKOHONPOEKTOB, MpPEXIE BCEr0 MO BaKHEHIINM
9KOJIOTMYECKH 3HAYMMBIM BOINpOCaM, Oojiee MOTHO HCIONB3Ys VIS
3TOr0 BO3MOKHOCTU COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTHH,
TaKKe CTOMT OOpaTUTh BHUMAaHHE HAa PePOPMHPOBAHHE HEKOTOPBIX
rOCYZIapCTBEHHBIX OPraHOB U X (PYHKLIHI.

BaxHO 4YeTKO pa3rpaHMyYUTh KOMIIETEHLIMIO OpPraHoB oOIiei
KOMIIETEHIIMM U CIEUUAIbHOM, B BEPTUKAJIBHOW M TOPU3OHTAIBLHON
CHCTEME OTHOILICHHH OPraHOB W TAKXKE MEXIy OPraHOB MECTHOI'O
YIpaBJICHUS] U CaMOYTIpaBlieHus. Takoe pa3rpaHUueHUE MOXKET OBbITh
3aKOHOZATENIBHO 00ECTIeYeHO €AMHBIM KOIU(DUIMPOBAHHBIM aKTOM
(OKonorNYecKuM KOIEKCOM).

OCHOBHBIM UCMOYHUKOM NPABOBO2O 0DECNeueHUsl IKONOULECKOU
NOUMUKU  AGTAEMCS MENCOVHAPOOHbIli do2o6op. Ha mpoTsbkeHun
MOCJIEHUX JIBa/IIATH JIET HA OCHOBE JOKTPHHBI YCTOHYMBOTO Pa3BUTHS
OCYILIECTBIISIETCS  pa3BUTHE MEXKIyHApOAHBIX HOpM 00 oxpaHe
OKpy’Karollell cpenpl, T.. MOJNy4aeT IOpHAMdecKoe odopmiieHne
oOycinoBneHHass  OOBEKTHBHBIMH  IMPUYMHAMU  CBSI3b  OXPaHBI
OKpY>Karollei cpepl ¢ 3KOHOMHUYECKUMHU U COLMATIbHBIMU (paKTopamMu
OOINECTBEHHOTO ~ pa3BUTHs. B cooTBercTBUM CcO  craThell &
Koncrturyumn PecnyOnuka benmapych npusHaeT uX nOpHOpHUTET U
o0ecreunBaeT COOTBETCTBHE MM 3aKoHojaresbcTBa. (OOOCHOBaHHON
SIBISIETCST  WAest O  MPHUHATHM  €QWHOTO  YHHMBEPCAJIBHOTO
KOIU(UIMPYIOIIET0  MEXIYHAPOIHO-TIPABOBOTO  aKTa,  KOTODBIN
3aKkpenw1 Obl MPUHIMIIBL MEXIYHapOJHOIO 3KOJOTHYECKOro IpaBa,
OCHOBHBIE TIpaBa M OOS3aHHOCTH TOCYIapcTB B cdepe oOecTieueHus u
MOAJEPKAHHUS MEKIYHAPOIHON SKOIOTMIECKOH 6€30MacHOCTH.
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HUCI1I0/Ib3OBAHUE PLANTAGO MAJOR A
PLANTAGO LANCEOLATA B
BUOUHAUKALIMOHHBIX UCJIEAOBAHHUAX
KAYECTBA ATMOC®EPHOTI'O BO3/1YXA HA
OCHOBE ITOKA3ATEJIA APTI (AIR POLLUTION
TOLERANCE INDEX)

Lenvio uccreoosanuii 66110 onpedeneHue COCMOAHUSL OKpyIcarouyeli
cpeowt 2.Cocnosey (Ilonvwa, Cunesckoe 80e800Cme0) npu nOMowU
nokazamens APTlI  (Air Pollution Tolerance Index). Ilpu
onpedenenuu nokazamens APTI  awanusuposanoce cooepocanue
XI0pounia, AcKOpOUHOBOU  KUCLIOMbI, CcOoOepicanue 600bl 8
aucmusax, PH aucmeves. Ha ocnoeanuu nonyuennoeo npuoena
noxazamens 6 epanuyax 4,6 — 8,96 ciedyem omuecmu vlOpanHwvle
pacmenuss K epynne uy8CMEUMENbHbIX, UYmo 0aem OCHOBAHUE
cuumams UCNOIL308AHUE BbIOPAHHBIX PACMEHUN YelecO0OPA3HbIM 8
Kayecmee OUOUHOUKANOPO8 3A2PAZHEHUS OKpYHcaroueli cpeobi.

ITposenenue 3HeKTUBHBIX MPUPOTOOXPAHHBIX MEPOTIPHUSITHI
HEBO3MOXKHO 0€3 MPEeIBAPUTEIILHON OIICHKH aKTYaJIbHOTO COCTOSHHUS
OoKpyXaromeid cpensl. OmHONW W3 COCTaBISIONICH TAaKOW OICHKU
ABIISICTCA OHMOJIOTHYECKU I MOHUTOPHUHT, 3aKJ'IIO‘IaIOHIHI7[C§I B
HAOJIOICHUM, OIIEHKE TEKYIIEro COCTOSHUS M TMPOUCXOJAIINX
H3MEHEHHH B DKOCHCTEMAax Kak B oeJIoM, TaK U B ONPCACIICHHBIX
aneMenTax ¢uopsl u (ayHbl. Bronmornvyeckuii MOHUTOPUHT TaKXkKe
UCTIONB3YeTCs I ONPEICICHHS APYTUX MapaMeTpPOB OKPYKArOIICH
CpeIbl, HAlPUMeEp, CTETICHH 3arpsA3HEHHUS aTMOC(HEPHOTO BO3AyXa.

B Hactosmiee Bpemsi Omaromaps 00paOOTKE MHOMKECTBa
METOJIOB HCCIICOBAHMUS, OUOJOTHUSCKHI MOHUTOPHHT MOXKET OBITH
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MPUMEHEH JUIs JIIOOBIX YYacTKOB, B TOM 4UHCIEe H JUIS
MTOCTHIYCTPHATBHBIX TeppuTopuil. [ miccnemoBanmii OblT BEIOpaH
ropoj; COCHOBEIl — OJIMH M3 KPYIMHEHIIIMX MPOMBIIIIJICHHBIX IICHTPOB
[Mombm 10  pecTPyKTypHU3allMi TOPHOMOOBIBAIOIIEH OTpaciu.
AKTHBHAs aHTPOIIOTCHHAS NEITEILHOCTh B TOpoje Hadamach B XIX
BEKE C OTKPBHITHEM MECTOPOXKJCHHN TITOJIC3HBIX HCKOMAEMBIX, B
YaCTHOCTH KaMEHHOTO YIJIA, TMeCKa, OTHEYMOpHOW TriuHbI [4].
CrpemuTenpbHOE pa3BUTHE OSKOHOMHUKH, OCOOCHHO  YTOJIHHON
MPOMBIIIIJICHHOCTH W METAJUTyPTHH, CIOCOOCTBOBAIIO 3HAYUTEIHHBIM
M3MEHCHUSM KaueCTBa OKPYKAIOIIEH Cpe/ibl.

PacturenpHbIi TOKPOB UIPaeT BaXXHYIO POJIb B MOHUTOPHUHIE,
TaK Kak B XOJic¢ DSBOJIIOIMH PACTCHUS YCOBEPIICHCTBOBAIM
Pas3iIMYHbIC MEXAaHU3MBbI afalTallui K CYIIECTBYIOIIUM 3JICMCHTAM U
COCJIMHEHUSIM, HaXOAIINMCS B  OKpyXamwlleil  cpene B
KOHIICHTPAIMSIX MPEBBIMAIOIIUX HOPMY WK e, HaoOopoT, B
KOHIICHTPAIMSIX HEJOCTATOYHBIX JUIS OOCCIICYCHHS HOPMAJIBHOTO
YKU3HEHHOTO IHMKJIA. VIMEHHO ¢ Y4€TOM BBIIICU3I0KEHHOTO (pakTopa
IIPY MOHUTOPHUHTE BBIOOP PACTUTEIILHOTO MaTepHalia COrJIaCHO ¢ ero
TPAaHUIAMH TOJIEPAHTHOCTH SIBJISIETCS OMPECIAIOIUM  (PaKTOPOM
IJIA IOJIYYCHH A KOPPEKTHBIX JaHHBIX.

IMogopoxuuk OGosbinoit (Plantago major) u moxoposxHUK
nanneronuctaeiii  (Plantago  lanceolata) sBnsirorcss  mmpoko
pacnpoCTpaHEHHBIMU Ha TEPPUTOPHU HE TOJbKO [loNbIM, HO U
JpYyrUX CTpaH C YMEPEHHBIM KIUMAaTOM, 4YTO JAaeT IIPaBo
MCIIOJIb30BaTh JaHHBbIC pacTeHHs it MoHuropuura [2]. Tak ke
OJTHUM M3 HamOoJiee BaXKHBIX JOCTOMHCTB BBIOPAHHBIX paCTECHHH
SABJIACTCS JIETKOCTh UX I/IJICHTI/I(I)I/IKaHI/II/I B ITOJICBBIX YCJIOBUAX.

I'maBHBIMHU TIOKa3aTENSIMU, CIYXKAUUMUA JJISI ONpPE/IeTICHUS
CTETICHH 3arps3HEeHUs BO3Ayxa MoryT Owitb pH  mucThes,
cofepskaHue BOABI B JMCThsx (mokasarens RWC — Relativ Water
Content), coxmepxaHue acKOpOMHOBOM KHCJIOTBI W OOIIEro
xyiopopwina. Bce 3T mokazarenu ciykaT IS ONpPENCICHHS
WHJICKCA TOJICPAHTHOCTH PACTEHUH K 3arpsA3HEHUI0 aTMoc(epHOro
Bo3myxa (APTI) [3].

Pacuet maHHOTO MoKazarens npousBoauTcs mo gopmyse 1 [1]:

APTI = w' % 1)
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rae: A — cozmepaHue acKOPOMHOBOM KHMCIOTHI B MHMCThax (Mg g'l
CYXOW Macchl);
T — comepxanue abCOMOTHOrO XJI0podmia B IucThax (Mg g'l
CYXOW Macchl);
P — pH skcTpakra nucThes;
R — mnoxazatens, xapaxkTepu3yIOIIMH COAEp)KaHHE BOIBI B
mucthsix RWC — Relativ Water Content, BeraucisieMslii mo popmyiie
2:

RWC = (FW-DW/TW-DW)x100; % 2

roe: FW- cBexxas macca, T
DW — cyxas macca, T;
TW — macswlmensast Bojoi macca, T.

Husa onpenenernss RWC HeoOXoauMO WMETh TOJNBKO BECHI,
KOHBEpTHI, JIelkM u JnabopaTopHble CYMMIKH. Vccriemyemsblit
MaTepHal JUisi Havyaia HeOOXOJMMO B3BECHTH JIJISl ONPE/ICICHUS TaK
Ha3bIBaeMON CBEXEH Macchl; 3aTeM YBIIQ)KHEHHbIE
JUCTWUIMPOBAHHOM BOJMOM JHMCThS mnoMemarT Ha 24 daca B
aKcuKaTop. 110 AOCTHKEHUIO TPUACTHHOTO HACHIIIEHHS OMOMACCHI
MPOBOJUTCS B3BELIMBAHMSA JUIS ONpEACICHHUS MAacChl JIMCThEB,
HaCBIIEHHBIX BOMOW. OmpeneneHue CyXol MacChl COCTOUT B TOM,
YTO WCCJIEAYEeMbI MaTepuaj MoMelraercs Ha 24 yaca B CYIIWIKY
npu Temreparype 105 °C 1 3aTeM pOU3BOIUTCS B3BCIIMBAHUE.

Conepxanue XxJopoduuila ¥ acCKOPOMHOBOW  KMCIIOTBI
OTIpeesioch Mo MeTogonoruu Aery [1].

Hna wmccnenoBanuii Ob10 BBIOpaHo 10 ywacTtkoB: 5 U3
KOTOPBIX MIpeBapUTEIBHO KJ1acCU(UIMPOBAINCH KakK
«3arpsi3HEHHBIC» (Teppuropus LIaXT, METaJUTyPTUIECKUX
KOMOHMHATOB M aBTOCTPA/Jbl) M 5 OCTAIBHBIX YYaCTKOB IPUHUMAINCH
KaK OTHOCUTENIFHO «YHCTHIe» (cennTeOHas 30Ha, TEPPUTOPHS MapKa,
nauHble yyactku). COOp M MOJATOTOBKa HCCIEAYeMOIo MaTepHhaja
JUTS @aHAJIHA3a TTPOBOIMIIACH COTIIACHO CTaHAAPTHOW METOAOIOTHH.

Pe3ynbTaThl MCCIeA0BaHUMN MTPECTABIICHBI HA PUCYHKE 1.
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APTI
12

B Plantago major

10
B Plantago lanceolata

{peanan Plantago
major

=——{peaHaAPlantago
lanceolata

1 2 3 4 5 6 7 8 g 10 MCCNELYEMBIE YUECTHH

Pucynok 1 — 3nauenus nokaszarens APTI Plantago major u
Plantago lanceolata qs r.CocroBserr:
1 — aBrocTpana; 2 — MeTaJUTyprudeckuii komouHat Buczek;
3 — maxta KWK Sosnowiec; 4 - MmeTamtypriaueckuit
xombunHar Cedler; 5 — yromsHoe npeanpusatre «Juliuszy;
6 — yn. Sokolska; 7 — mukpopaiion Zagorze; 8 — yi. Kukulki ;
9 — roponckoii mapk um. Jacka Kuronia; 10 — mukpopaiion
Klimontow

CornacHo cymectBytomiei knaccudukamuu Singh and Rao [3]
o nokazaremo APTI pacrenus aenstcs Ha 3 TPyIIIBL:
1. APTI < 10 — guyBCcTBUTETBHEIE;

2. 10 < APTI < 16 - cpenHeii cTereHN YyBCTBUTEIBHEBIE;
3. APTI > 17 - ycToliuuBbIe.

XapaKkTepHOi OCOOEHHOCTBIO MCCIIEAOBAaHMN OKaszalcs (akr,
YTO MpPEeIBAPUTENBHO HICHTU(GHUIUPOBAHHBIE «UHCTHIE» YYaCTKH
[IOKa3ajly CTENEHb 3arpsA3HEHMs BO3/yXa IPAKTHUECKH Ha TOM K€
CaMOM YpPOBHE UTO U «3arpsa3HeHHble». OHAaKO BCe K€ HauXyIIIui
pe3yiabTaT  COCTOSHMS ~ aTMOC(EepHOro  BO3dyXa  IOKaszajl
uccneayeMbiii yaactok Ne 3 — tepputopust ObiBiied maxtet KWK
Sosnhowiec, rae mokasatens APTI cocrasun 4,6. Onpenenenne RWC
B rpanuuax 47-91% cBUAETENBCTBYET O YCTOHUMBOCTH BBHIOPAHHBIX
pacteHnii kK BoxHOMY cTpeccy. Hambonee Hu3Koe conepkaHue
KapOTEHOMIOB OBUIO 3apMKCHPOBAaHO B JHCThIX Plantago major ma
nuccnenyemMom yuactke Ne 3. Ha «3arpssHeHHBIX» ydacTkax Ne
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1,2,3,4 ObUIO OTMEUEHO Haubolee  HH3KOE  COJCPIKaHHE
aCKOpOMHOBOW KHCIOTHI, pH JHMCThEB HA HMCCICIYEMbBIX YyYacTKax
HaxoJuTcs B mpujenax 5,2-5,89.

KOMIUTEKCHYIO OILIEHKY BBIIIENIEPEUNCICHHBIX TTOKa3aTee
npenocraBnser Tokazarens APTI.  Cpemnme 3HadeHus Ha
Teppuropur Topoma mis Plantago major cocrasumo 7,17, mus
Plantago lanceolata — 7,78. IlpuOmmKeHHBEIE CpPeIHUE 3HAYCHMSI
YKa3bIBAIOT HA MOJOOHBIH MEXaHH3M aKKyMYJSIMU 3arpsA3HCHUI B
BHJIy TOTO, YTO BBIOpPAaHHBIC PACTECHHS MPUHAIICKAT K TOMY IKE
caMoMy cemeiicTBy, onHako Plantago major umeer Oosee y3kwuii
NPHUJIENT TOJEPAHTHOCTH K 3arps3HEHHsSM B CPaBHEHHH CO BTOPBIM
HCCIIEyeMbIM PACTCHHUEM.

3arps3HEHHE BO3JyXa HMMEET 3HAYMTEIbHOE BIHSIHHE Ha
pa3BuTHE (PU3HOIOTHYECKOTO COCTOSHHS PACTEHHIA, Ha CITIOCOOHOCTh
dborocuHTe3a U mpupoct 6uomacchl. [IpoBeeHHbIE HCCIIEIOBAHUS Ha
Plantago major u Plantago lanceolata B r.CocHoBell mokasanu
JIOCTATOYHO Y3KHE MPUJIENbI TOJIEPAHTHOCTH BHIOPAHHBIX PACTEHHI K
3arps3HEHHIO  aTMOC(EPHOTO BO3IyXa, 4YTO JAET BO3MOXHOCTH
onpexnenuth Plantago major u Plantago lanceolata kak pacrenus
YyBCTBUTENIbHBIE K  3arpsA3HEHHMAM W LEJIECOO0pasHbIMU
OMOMHIUKATOPAMH COCTOSHHS OKPYKAIOLIEH CPeIbl.
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YK 633.5 +332.3
Crow E.B. Hayu. pyk. bacasiai U.A.

Besiopycckuil HAllMOHAIbHBIN TEXHUYECKUI YHUBEPCUTET

JKOJIOT'0-3KOHOMHUYECKAA
IPPEKTUBHOCTDb OPTAHU3ALIMN
IMPOU3BOACTBA TOIIV/IMBHbBIX BPUKETOB U3
JIbHOKOCTPbI

B cmamve npedcmasnenvt obocmosamue u pacuiem 3KOI020-
9KOHOMUYECKOU  3hhekmusHocmu  opeanuzayuy  Npou3800Cmed
MONIUBHBIX Opuxemos us JIbHOKOCPbI. Tokaszaua
YenecooOpasHOCmsy — peamuzayuu  OAHHO20  NPUPOOOOXPAHHOZO
Meponpusimus Ha TbHO3AB800e.

CoBpemeHHBIE JTbHO3aBOABI PecnyOmuku benapyce — 3T0
BBICOKOTEXHOJIOTUYHBIC MPEANPHUATHS, Ha KOTOPBIX ITOCTOSHHO
BeayTcs  pabOTBI 1O  COBEPIICHCTBOBAHWIO  KOHCTPYKITHHA
0o0OpyIOBaHMS, TOBBIIEHUIO YPOBHS WX aBTOMAaTH3AallUd U
Mpou3BOAUTENbHOCTH. OMHAKO 10 Mepe HapauluBaHUs 00HEMOB
MPOM3BOJCTBA  Hawbojee  IEHHOro  IMPOAyKTa  MEePBUYHOM
nepepaboTKM JhHA — JITMHHOTO BOJIOKHA, VYBEIMYUBACTCA W
KOJINYECTBO OTXOJIOB MPOU3BOJICTBA — KOCTPHI JIbHA.

JIbHsiHas KOCTPa — 3TO JpeBecHas 4YacTh CTeOyed JbHA,
oOpa3ymomascsi, Kak OTXOJbl MPOU3BOJACTBA TPH MEXaHUYECKOU
00paboTKe CBHIPbsI Ha MalIMHax (KOJ COIJIacHO KiaccupukaTopy
OTX0JI0B, oOpasyromuxcs B Pecnybmuke bemapycs 1610800 —
Koctpa npHsiHas). JIbHOKOCTpa OTHOCHTCS K HEOMACHBIM OTXOAaM
npousBoAacTaa [1].

B nacrosiiee Bpems B Pecriy0inke Benapyces okono 50-60 %
o0pazyrolneicst TbHOKOCTPI UCTIONB3YETCs JIUIS TIOJTyYeHHs Teria B
KOTEJBHBIX JIbHO3aBOAOB [2,3]. W Bce-Taku 3HAYUTENbHASI 4acTh €€
OCTaeTcsi HEBOCTPEOOBAHHOW, CKAIUIMBaeTCS Ha TEPPUTOPHUSIX
NPEennpusiTUd ¥ SIBIAETCS HMCTOYHHKOM TIOXKApOOIMACHOCTH |
AKOJIOTHYECKOTO 3arpsi3HeHms. [lpm  yCTaHOBKE CHEIHATLHOTO
0o0OpyIOBaHUS TaKWE€ OTXOJIbl MOTYT HCIIOJIB30BAaThCA IS
MIPOM3BOCTBA SKOJIOTUYECKH YUCTOT'O TOILIHBA.
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OcBoeHrE BBINTyCKa albTEPHATHBHBIX HCTOYHUKOB SHEPTUHU
nMeeT 0coOyI0 aKTyallbHOCTh TSl bemapycu, Tak Kak ero pemeHue
CBSI3aHO ¢ OOecleYeHHeM SHEepreTHUecKol Oe30MacHOCTH CTpaHbl.
OTO TOBBIIAET aKTyaJbHOCTh pEaju3alll MEpONpHUATHS IO
OpraHU3aINH ITPOU3BOACTBA OMOTOINIHBA U3 ILHOKOCTPHI [4,5].

TonauBHble OpUKeTHI —  CIPECCOBAaHHBIE  H3/EIHUSI
IWIHHIPUYECKOM, MPSIMOYTOJILHOW WM JIF000H JIpyroi (hopMbl u3
OTXOJIOB, 00Pa3yIOIIUXCA B MPOIIECCE OCHOBHOTO MPOM3BOACTBA. Mx
mrHa (066r9HO0 100-300 MM) He HODKHA TIPEBBINIATE B MATH pa3 UX
JaMeTp, KOTOPBIN siBIsieTcs: OonbinuM, deM 25 mm. Kak mpasuio,
oH cocraBiger 60-75 MM. TorumBHBIE OpUKETHl TONYYalOT B
pe3ynbTaTe MPUMEHEHHUS TEXHOJIOTHH OpUKeTHpOoBaHuUs [6].

TonnuBHBIE OpPUKETHI W3 JIBHOKOCTPHI MMEEIOT ILEJBbIA psf
JIOCTOMHCTB:

—  OJKOJIOTHYHOCTh — MaTepHalioM TOIUIMBHOTO OpHKeTa B
MOJIHOM OOBEME SBIAETCS TPHUPOJHOE CHIPHE;, CBSIZYIOIIUM
BELIECTBOM — HaTypaJIbHbI{ JIUTHUH;

—  BBICOKas MPOAOJDKUTENBHOCTh TOPEHHUS — IO CPAaBHEHHIO C
OOBIYHBIMH JIPOBAMH 3aKIQJKy B I€Yb MOXXHO MPOHM3BOJIUTH B TPHU
pa3za pexe. ['opeHne mnporekaeT ¢ MHUHUMAJIbHBIM KOJUYECTBOM
IbIMa, 0€3 UCKPEHHUS,

—  TIOCTOSIHCTBO TeMIIepaTyphl Ha MPOTSHKEHUU BCETO IMepHoia
cropanus (ot 30 MuH 10 4 4acoB);

—  BO3MOXXHOCTH WCITOJIb30BAHUS MPOIYKTOB CTOpaHUA (30J1a) B
KaueCTBE IKOJIOTHUECKH YUCTOTO yIOOPESHHS;

—  BBICOKas TEIUIOTBOPHOCTh — TIPU CXXUTAHWUU OJHON TOHHBI
TOIUIMBHBIX OPHWKETOB W3 JBHOKOCTPHI BBIJENAETCS CTOJBKO Ke
TEIUIOBO SHEPIUH, KaK TpH cxuranuu: 1600 kr apesecuusl, 478 M
raza, 500 i1 nuzenbHoro Torusa, 1000 kr yris, 685 1 mazyra, 1200
Kr Topda [7];

—  MUHUMaJIbHOE BO3/IEWCTBHE HA OKPY)KAIOIIYIO CPEy — MpH
CTOPAaHHMU OHHU BBIJIEISIIOT 3HAYUTEIBLHO MEHBIIE YTJIEKUCIIOro rasa
CO; (B 10 pa3 meHnble, yeM y npupoaHoro rasa; B 30 pa3 MeHble,
yeM y Kokca; B 50 pa3 mensiie, uem y yrist) [7]. Ilpu stom
o0pasyeTcsi 3HAYUTEIbHO MEHbIIIE MeTuIa (30J1b1);

—  ynoOCTBO B MIPUMEHEHNH, CKJIAINPOBAHNH U TIEPEBO3KE.
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B T36J'II/ILIC 1 MMPUBCACHBI OCHOBHBIC ITOKAa3aTCIA 6pI/IK€TOB nus3
JIBHOKOCTPBEI n TpaguIHOHHBIX HNCTOYHHUKOB OHEPIruu JJIsL
HCIIOJIB30BAaHUs B KAYCCTBEC TOIIJIMBA.

Tabauma 1
SKCHHyaTaHI/IOHHBIe XapPaKTCPpUCTHUKU TOILJIUB
Bun CO, | NO, | SO, | TemnorBopHast | 3ompHOCTB, | CTOMMOCTB,
TOILJIMBA CIOCOOHOCTB, % y.e.
KKaJI/Kr

Tpuponneni | 1,18 | 3,52 0,0 8000 - 280
ras
Kamennsiii 9,58 | 63,56 | 9,20 6000 40 120
yroJib
Topodo- 8,04 | 26,81 | 3,0 3000 10 137
OpHUKET
Jposa 4,9 9,4 0,3 2450 3 77
Cyxue
Bpuker wu3 | 4,8 9,3 0,2 4000 5 58
JIEHOKOCTPBI

B pabote mpencraBieH pacdeT IKOJIOT0-3KOHOMUYECKOU
3¢ GEKTUBHOCTH OpraHU3allMy MIPOU3BOJCTBA TOIUIMBHBIX OPHUKETOB
W3 JBHOKOCTPBI AJISl NPEANIPUATHS C OOILIeH MPONU3BOAUTENBEHOCTHIO
OKOJIO 6 TBIC. T CBIPBSI (JIBHOTPECTHI) MPH YETHIPEXCMEHHOM pEXKIME
paboTEHL.

OcCHOBHBIE KalMTAJIbHBIE 3aTpaTbl MO CTaTbsiM 3aTpaT
MPUBEICHBI B TAOIHUIIE 2.

Tabmmuma 2
3arpaThl IO OCYIIECTBICHUIO TPOEKTA
HaumeHoBaHME cTaThH PACXOJIOB Bcero, muH. py0.
IIpenMHBECTULIMOHHBIE 3aTPAThI:
-pa3paboTka MPOEKTHO-CMETHOM 2,5
JOKYMEHTAIUN c MOJTy4YEHUEM
HEOOXOJUMBIX TEXHUYECKUX YCIOBHUN
CTpouTEIbHO-MOHTaKHEIE paOOTHI 55
CTonMOCTh 000PYA0BaHUS 980,2
OO01111e MTHBECTULINA 988,2
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Kak BuaHo wu3 TaOnuuel, Ui OpraHU3allid MPOU3BOJCTBA
TOIJIMBHBIX OPUKETOB HEOOXOAWMO MpHOOpEeTeHHEe 000pyIOBaHUS,
cToUMOCTh cocTaBiisieT 980,2 miH. py0. CTtoumMocTs apyrux pador,
BKJIIOYasl IIPOCKTHbIC M WH)KEHEPHbIC, NPHHATH B COOTBETCTBUM C
NpOEKTHOM TmpakTukoi benapycu. @OuHaHCHpOBaHUE MPOEKTA
OCYILECTBIISICTCSl C MPUBJICYCHUEM KPEOUTHBIX PECYpPCOB U CPEICTB
opraamzanny. COOCTBEHHBIN KanmuTan coctasiseT 392,08 miH. pyo.,
a 3aeMHBIE ¥ IIPUBIICYCHHBIE cpencTBa — 588,12 muH. pyO.

[lokazarenem oOmeld HSKOHOMHYECKOH  APQPEKTUBHOCTH
KaluTalbHbBIX BIOKEHUH (D) ABIsETCA OTHOIIEHHUE CPETHET0I0BOTO
SKOHOMHUYEcKoro 3 dekra 6e3 ydera dKCILTyaTAllHOHHBIX PacXo0B
Ha TOAJep)KaHUEe W OOCTy)KHMBaHHE NPUPOJOOXPAHHBIX (OHAOB K
KallUTaJbHBIM BJIOKEHHSIM, KOTOPBIE OO0ECIEUMBAIOT TIOIyYeHHE
atoro s¢dekra popmyna (1) [8]

3¢ = P/K, 1)

rne P — rogosoii coBokynHsblid 3¢ ekt ot BHeapeHus [TOM,
(muH. pyO©.);

K — ofbmas cymMMa KanMTaJbHBIX BJIOKEHHH Ha BHEIpEHHE
[TOM, (MiH.py0.)

OKOHOMHWYECKHI pe3ynapTaT P, MIH.py0./T., OT BHEIpEHUs
[IOM 00 CHHXEHHUIO SKOJOTMYECKUX IUIaTeXed 3a 3arps3HeHue
OKpYKarollel cpe/ibl BBIYUCIIsIETCs 1o Gopmyie (2)

P =H;- H,- 3+ [, 2

rie J| — TromoBoW mpHpocT MOXoma OT  YIYYIICHHUS
MIPOU3BOJCTBEHHBIX PE3YJIBTATOB JEATCILHOCTH TPEATIPUSATHS B
pe3ynbraTte BHeapenus [IOM, miH./T;

H; — cymma Hajora, KOTOpasi BbIILJIAUMBAajIach 10 BHEAPCHHS
[IOM;

H, - cymma Hamora, KOTOpas BBIIUIAYHBACTCS TMOCTE
BHenpeHus [IOM.

Paccuntaem »skosormdecknii Haimor H; mo wm H, mocie
OpTraHM3allUY TPOU3BOJICTBA TOIUIMBHBIX OPUKETOB M3 JTHHOKOCTPHI.
CraBka »dkojormdyeckoro Hamora B 2015 romy 3a XpaHeHue
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HEOMMACHBIX OTX0A0B cornacHo [Ipumoxkenuro 8 Hamorosoro
Kogexca Pecriyonmuku bemapycs [9] coctasnser 7670 py6. 3a 1 T.

H, =7670-5822,4 = 44,7 (mnH. py0.)

H, = 7670 - (5822,4 - 1401,6) = 33,9 (mn. py6.).

B Tabnuue 3 mpuBeneHa KanbKYJSLUS CTOMMOCTH OJHOM
TOHHBI OPUKETOB.

Tabmuna 3
KaspKysisiius CTOMMOCTH OJTHOW TOHHBI OPUKETOB U3 KOCTPHI
Cratbu 3aTpar Ilena, pyo.
CTOUMOCTB CHIPBSI 45560
CTOMMOCTh YITaKOBKH IS 137778
OpUKeTOB
DIIEKTPOIHEPT U 70119
3apaboTHas maTta 110477
Otuncnenus B @oHI COUAIILHOMN 37562
3amuTel HaceaeHusa 34%
Otuucnenns B benl'occrpax 1% 994
OO0111eX 035 CTBEHHBIC PACXOIbI 55239
AmopTu3zanus 217522
ITosHas cebecTOUMMOCTH 675251
Penrabdensnocts 10% 67525
Htoro 742776
Enmneiii gamor 1% 7503
HJC 20% 150056
Llena npoxaxu | TOHHBI OPUKETOB: 900335
[TpuoGsLib: 225084
[Tpu6stb 32 2015 TOA 328622640

IMokazarenp  oOmieli  dKOHOMUYECKOH  IPPEKTUBHOCTH
KanuTaldbHBIX BIIOKeHHH B [IOM NO CHI)KEHUIO SKOJIOTMYECKHX
raTexeit Bprarcisiercs mo gopmyne (3)

_(Hy—Hp)-3+]1

K K , 3)
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Paccuuraem o011yto 3 peKTHBHOCTS:

447 — 33,9 — 40,3 +328,6
I = 988,2 =03

[IpocToii cpok OKYIMaeMOCTH BBIUUCIISAETCS TI0 hopmyiie (4)
T=K/P (4)
Cpok OKymaeMOCTH COCTaBIISIET:

988,2
= ——= 3,3roga.
299,1

B Tabmmne 4 cBemeHbl TOKa3aTeNd  PEHTAOENbHOCTH
HOPHPOTOOXPAHHOTO MEPOIIPHSITHSI.

Tabnuma 4
PeHTabenbHOCTh MPUPOTOOXPAHHOTO MEPOITPHUSITUS
ITokasarenu peHTa0eIbHOCTH Bcero
OO0111e MHBECTULINHA 988,2 miH. pyo.
[TpuObLTH 299,1 muH. pyo0.
OkynaeMocThb 3,3 rona
3akiaouenmne.

OpraHH?;aHPIH IIPOCKTa 10 ITPOU3BOJICTBY TOIINIMBHBIX
OpUKETOB W3 JIbHOKOCTPBI MOXET OBbITh OCYINECTBICHA Ha
npeanpuiATuu B TCUCHUC 1 MeEcCia1a, € YUYE€TOM IIYCKO-HaJIaJOYHbIX
pabor. OKymaeMocTh TMPOEKTa MPH CEMUTHEBHON pabodeil Hemene
cocraBnser 3,3 roma. Peanmszamus npoekta  criocoOCTBYyeT
MOBBIICHAIO  3()(MEKTHUBHOCTH  ACSITEIHHOCTH TMPEANPUTHHA IO
MIepBUYHON TMepepaboTKe JhbHA, a TaKXKE IO3BOJISIET YBEIUYHTH
SKCIIOPTHBINA TTOTEHITHAI.

TormmuBHBIE OPUKETHI MOTYT HCIIOJIB30BATHCS JIJIST BCEX BHUJIOB
TOIIOK, KOTJIOB EHTPAJIBHOI'O OTOIICHUA, OTOIINICHUS IMTACCAXXKUPCKUX
BaroHOB, a TAK)XE B 3aBOJICKHX KOTEIHHBIX.

Kpome Toro, OpUKeThl U3 TLHOKOCTPHI MOTYT HaTH OOJBIION
CIpPOC M Yy WHAMBUAYAIBHBIX MOTpeOUTENCH IS MCIOJIB30BAHUS B
KaMUHax, MeYKax, TPUIIsX.
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VK 374.32

domeHoK A.B,, I'pek I.B., ’Kyk E.10.
MI'9U umM. A.Jl. CaxapoBa BI'Y
OIIEHKA 3KOJIOTUYECKUX KOMIIETEHIIUIA

IMMOCETUTEJIEM MUHCKOT'O 300ITAPKA

OKonoeuneckas epamMomHocmsy nocemumenell 300NapKa 3asUcum om
UHGOpMUPOBAHHOCMU — HACeNleHus U CO30aHue  YCi08ull 0714
dopmuposanst IKOI02ULECKUX KOMNEHeYUli 8 Nepuood 010V4eHUs.

[Iporiecc BKOJIOTMYECKOr0 00pa3oBaHWsl W BOCIUTAHUS
MPEJCTaBISICT COOOM MPOIECC MOCTOSHHBIA M JUIMTCIBHBIN, MPH
9TOM Ba)KHOE 3HAUEHHE OTBOAUTCS YUPEKACHUSIM KYJIbTYPHO-
MPOCBETUTEIBCKOTO IaHA. MHUHCKUI 300MapK SIBISETCS OJHUM W3
BEAYIINX yUPEKICHHUS PECIHyOIUKH, TIe BOMPOCAM 3KOJIOTHMYECKOTO
o0pa3oBaHMsl M BOCIMTAHUS OTBOJUTCS TJaBHas poiib. Bompoc o
(hOpMHUPOBAHUY MTPABUITBHBIX 3KOJIOTHYESCKUX 3HAHHUH y MOCETUTEICH
300MapKOB CBSI3aH C PEIICHUEM 3a/1a4 SKOJOTHYECKON MPaMOTHOCTH
HACEJICHHSI.

BaxXHBIM yCTIOBHEM CTAHOBIICHHS 3KOJIOTMYESCKON KYIbTYPbI
SIBIISICTCSL HEMPEPHIBHOE 3KOJIOTHYECKOE 00pa30BaHKe U BOCIIUTAHHUE.
OOBeKkTrBHAsST HEOOXOJIMMOCTh B OCYIIECTBICHUH Kad4eCTBEHHOI'O
9KOJIOTHYECKOTO 00pa30BaHUsl U BOCIUTAHUS CYIIECTBOBANA BCETIa
[1]. CerogHs CyIHOCTh HKOJOTHYECKOTO BOCHHUTAHUSI HEINb3S
paccMaTpuBaTh TOJIBKO KaK COCTABHYIO 4acTb NPHPOIOOXPaHHOMN
CHUCTEMBl — 93TO HEOOXOIUMBIH KOMIIOHEHT (OPMHUPOBAHUS
JIMYHOCTH, CIIOCOOHOW pelaTh 3afadu OyAyIIero iTama pa3BUTHUS
uuBuiIM3auy. [103ToMy 5KOJIOrHYECKOMY BOCHHMTAHHUIO HMPUAACTCS
o0IIecTBeHHOE 3HaUeHue [2].

[IpenqmeroM HamMX WCCICIOBAHUM SBISIICS CBOJ TPABHI
MOBEJCHMSI TIOCETHUTENIell 300mapka W 3HAaHWE JSTUX HPaBUII
MOCETUTENSIMHA, W TPOBOJIUMBIE paboThl B cdepe obecredeHus
HACEJICHHS O TIPOBOJAMMBIX 300MIAPKOM MEPOIPHUSITHSX.

OOBEKTOM MPOBEAECHHOTO HCCIIEIOBAHUS SIBISUICS YPOBEHb
OCBEZIOMJICHHOCTH XHTeNel ropoga MUHCKa 0 ipaBUiiaxX MMOBEICHUS
B 300MapKe, YpPOBEHb CaMOCO3HATENLHOCTH TpaxkJIaH, HX

392



WHPOPMHUPOBAHHOCTE O TPOBEACHUHM 300IAPKOM MEPONPUATHH H
JNOCTYIHOCTh HIKEYKa3aHHOM WHQOpMAaIlMi O BCEBO3MOMKHBIX
AKX 1 MEPOTIPHUSITUAX, B IPOBOJIUMBIX B 300IapKax.

Lenp uccnenoBaHus — U3yYUTh YPOBEHb OCBEIOMIICHHOCTH
XKHUTENed Topoja O TpaBWiiaX MHUTAHHs MXHBOTHBIX B 300MapKe U
npobieMy HHGOPMHUPOBAHYS HACETICHUS B 3TOM HAIIPaBJICHUU.

UccnenoBanne NpOBOAWIOCH METOAOM AHKETHPOBAHHS.
AHKeTa cojniepkana B ce0e TpPWHAANATh BOIPOCOB, MPHU3BAHHBIX
OCBETHTh OCHOBHBIC IyHKTHI B ONPEACICHUH 3JKOJIOTUYCCKOU
IPaMOTHOCTH JIFOJIEH, TPOLIEIINX OTPOC.

B xome mpoBeseHHOTO CONMOJIOTHYECKOTO ONpoca ObLIO
ompomieHo 351 gemoBek. Bo3pacTHele KaTeropwu OmpammBaeMbIX
cooTBeTCTBYIOT 5 Kkiaccy (10-11 ner), 6 wmaccy (11-12 ner), 7
knaccy (12-13 net), 8 kmaccy (13-14 ner), 9 knaccy (14-15 net), 10
knaccy (15-16 ner), 11 kmaccy (16-17 ner) u cTymeHTaM BBICIIAX
yueOHbIX 3aBeaeHnit (17-22 rona).

75,5% moaei, npomemmuux omnpoc (265 4YeloBek B
YHCJICHHOM BBIpKEHHMH) TIOCEIAId KOTr/Ia-Tnoo MUHCKUI 300mapk
u 24,5% ompoIieHHbIX Jroel (86 deroBek) HUKOTa He MOCEIaln
MuHncku#i 300napk (pUCyHOK 1),

M aa

B Het

Puc. 1 — Craructuka nocemenus I'KITY «MwuHckuit 300mapk»
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CormacHO TPOBEICHHOMY  COIIHOJIOTHYECKOMY  OIpOCY
80,9% mroneil, OTBETUBIIMX Ha JAHHBIM Bompoc (284 denoBeka B
YHCJICHHOM BBIP2)KEHUH) 3HAKOMBI C MpaBUjaMu 30omapka, u 19,1%
(67 genoBek) HE 3HAKOMBI C ITUMH MpaBUIaMH (PUCYHOK 2)

®a

B Het

Puc. 2 — O3HaKOMJIIEHHOCTE HACEJICHU
C OCHOBHBIMH MPaBUIIaMHU 30011apKa

44,4% mopeit (156 denoBeK) CUYMTAIOT, YTO KOPMJICHHE
JKUBOTHBIX B 300MapKax SBIS€TCd JOCTaTOYHBIM ¥  BIIOJHE
YAOBJIETBOPSIET MOTPEOHOCTH KUBOTHBIX. 36,5% ompomeHHbIx (128
YEJIOBEK) CYUTAIOT, YTO JOCTATOYHOCTh KOpPMa JUIS JKUBOTHBIX
3aBHCHT B MEPBYIO OYepeab OT camoro 3oomapka. 19,5% mroneit (68
YEJIOBEK W3 OMPOIICHHBIX 351) CUMTAIOT, YTO KOPMIICHHE KUBOTHBIX
B 300MapKax HEJIOCTATOYHOE (PUCYHOK 3).
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L iF

B Het

[ 3aBMCUT OT
300nNapKa

Puc. 3 — MueHnue nocerureneil 0 J0CTATOYHOCTH KOPMIICHUS
JKUBOTHBIX B 300IapKax

M aa

B Het

Puc. 4 — b opmMrpoBaHHOCTH JTFOIEH
0 BpeJIe MOIKapMIIMBAHUS KUBOTHBIX 3aKyCKaMU
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76,6% w3 onpomeHHbIX 351 yenoBeka (4To cocraBiseT 269
YeJOBeK B KOJMYECTBEHHOM BBIDOKCHHWH) 3HAIOT O Bpene
Hepa3pemaeMoro TOAKAPMIUBAHMS >KUBOTHBIX B 300Mapkax. 82
yenoBeka (23,4%) He 3HAIOT 00 3TOM (PUCYHOK 4).

W3 Bcero uucna mroxei, mpomeamux onpoc (351 genosek),
Tombko 5% mome#t (5 WeNOBEK) OKa3bIBAIOT  300MapKam
MaTepUaIbHYIO U JEHEXHYIO0 TIOMOILb, OCHOBHas Macca Jitoaeil 95%
(105 4enoBek) HE OKa3bIBAIOT HUKAKOW MaTepUATBHOMN ITOAIEPIKKA
300MapKaM (PUCYHOK 5).

M3

B Het

Puc. 5 — Oxazanue MaTepuaibHOI MOMOLIHN 300IIapKy
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VK 622.276.76:628.5(047)(476)

Yumxxuk 0.A.1 Hayud. pyk. Mop3ak I'.'U.2

1PYII «I[IpousBoACTBEeHHOE 06 beJliHeHH e «beopycHePThY,
Besiopycckuil HAllMOHAIbHBIN TeEXHUYECKUI1 YHUBepCUTe

IKOJIOTMYECKAA BE3OIIACHOCTD ITPH
OBCJAYXKUBAHUU CKBA’KUH HA HE®Tb

Uccneoosanue BO3MOIUCHOCIMU obecneuenus IKONO2UHECKOU
bezonacHocmu npu npoeedeﬂuu meKyweco u KanumaibHo2co
pemonma  CKeAd;CUH HaA Hed)mb C NnoOMOwWblo HNPOCHO3UPOBAHUAL,
OYEHKU U ynpaeleHUs IKON02UYEeCKUMU PUCKAMU.

Ha mpoTsbkennm mocneqHux AByX JeT ao0biya HeTH Ha
tepputopuu benapycu nonnep;xupaercs Ha ypoBHE 1 MiiH. 645 ThIC.
ToHH. HecmoTpss Ha TO, uTO HauboJiee KPYIHBIE MECTOPOKACHUS
y’Ke BCTYNHJIM B 3aBEPIIAIONIYIO CTAIHMIO pa3pabOTKH. YIep:KUBATh
no0bidy HepTH Ha CTaOMJIBHOM YpPOBHE TMPH  IOCTEHNEHHO
HCTOIIAIOIIMXCS BHYTPEHHUX 3amacax yJaeTcs 3a CUeT MPOBEICHHUS
PEMOHTHO-BOCCTAHOBHUTENBHBIX paboT  TOOBIBAIOMIMX  CKBAXKHH.
PeMoHTHBIE pPa0OTBHl BKIIOYAIOT B Ce0s KOMIUIEKC CIIOXKHBIX,
MHOTOCTaJUIHBIX ~TEXHOJOTMYECKHX OINEpanuil, OKa3bIBAIOIIUX
MHTEHCHBHOE BO3JIEHCTBHE Ha OKpyXKamolyw cpeny. JlanHoe
BO3/IeiicTBHE OOYCIIOBJIEHO TE€M, YTO HpPHU IIOJIOMKE CKBaXXHUH,
obopynoBaHue M TpyOBl 3arps3HsioTca HedThIO, MapadpuHOM H
[UIAMOM KaK BHYTPH, TaK M CHapy)kKM W TpH TPOBEIECHUHN
CIyCKONOJBEMHBIX  OINEpalHuid  3arpsA3HSIIOT  OKOJIOYCTHEBOE
MIPOCTPAHCTBO.

B 1menoM, peMOHT CKBaXXMH HMMEET IIUPOKUH CIIEKTP
BO3JICMCTBHSI Ha OKpYKaomryro cpexy. OHaKO B HACTOSAIIEE BPeMS
ONACHOCTb JErpaJilaliiy MPUPOJIHON CPEJbl OT TAHHOTO BO3JEHCTBUS
OLIEHMBAETCSl C TOMOIIBI TPAJUIMOHHON HOPMAaTHBHO-TIPAaBOBOM
0a3bl, OCHOBAaHHOW Ha KOHLENUUH COONIOACHUS IpeebHO
JOIyCTUMBIX ~KOHLEHTpAlWi 3arpssHsAomux Bemects. H3-3a
YCIOKHEHUSI TEXHOJNOTMH B HE(TAHOW MPOMBILIJICHHOCTH — TaKas
KOHUEMIIHA cebss He ompaBxaeiBaeT. [IpupomooxpaHHbIE
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MeponpusTUs, Oa3upylomuyecss Ha HOPMaTHBaX, CTaHOBSTCS
HEOCTaTOYHBIMH /TSI CHIDKCHHS  paHee  00pa30BaBIINXCS
3arpsi3HeHuid. Pa3paboTaHHble MEpONpUSATHS HE BCerga MPUMEHHMBI
B ClIydae aBapUHOW CHUTyallMd, TaK KaK HE MO3BOJISIOT MPUMEHSITH
HSKOHOMHYECKHE ¥  COIMANbHBIC pBYard JUIA  YIPaBICHUS
HKOJIOTUYECKOI O€30ITacHOCTHIO.

B cBsi3u ¢ 3THM B HacTosiee BpeMs MPaKTUIECKUE TTOIXOAbI B
NPUPOJOOXPAHHON TIOJMUTHUKE JOJDKHBI OBITh  NEPECMOTPEHBI.
HeoOxommMo  WCHONB30BaTh  yYKPYHMHEHHBIE — XapaKTEPHCTHKH,
KOTOpBIC OTPAXAIOT peaJbHOE COCTOSIHUME cpenbl. Takoil moaxon
OyzieT ompaBaaH MpH BHIOOpPE HIKOHOMHUYECKH W 3KOJOTHYECKU
ONTHMAIBHOTO  BapHaHTa  MNPEJOTBpAamICHUS  (YMEHBIICHUS)
Jerpajlallii  OKPY’XKAaloLIero IpPUPOJHOTO IPOCTPAaHCTBA, a B
3arpsS3HEHHBIX  YCIOBUSX  JUIA  ONpENEeNCHUs  O4epeTHOCTD
NPUMEHEHUSI  BOCCTAaHOBHUTEIBHBIX  Mepompusituii.  [ToaTomy
HETaTHBHOE BO3JCHCTBHE HA OKPYKAIOLIYIO Cpery, 0O0YyCIOBICHHOE
MPOM3BOJCTBOM  PEMOHTHBIX paboT Ha  HepTeqOOBIBAIOIINX
oObekTax, dS(QQEKTUBHO paccMaTpuBaTh € TOYKH  3pCHUS
MOTEHIMATBHBIX JKOJIOTHUYECKUX PHUCKOB. IJKOJIOTHUECKUH PHCK
OTpefieNisieTcss KaK BEpPOATHOCTh HACTYIJICHHS HEOJIAronpHUsITHOTO
COOBITHSI C Y4YeTOM €ro MOCJEJICTBUH, BBI3BAHHBIX OIACHBIMH (B
JaHHOM  Cilydae TEXHOTeHHbIMH) (aKTopaMH B  TECUCHHUE
ONPENENICHHOTO  NEepHOAa  BPEMEHH.  OJKOJIOTMYECKUH  PHCK
OJTHOBPEMEHHO YYHTHIBACT J[BE XapaKTEPUCTUKU HEOIArOMPHUSITHOTO
COOBITUSI - BEPOSTHOCTh €r0 HACTYIUICHHS U  BEIUYUHY
NPUYUHAEMOro  ymepba, TO eCTh  SBISETCS  KOMIUIEKCHBIM
MOKa3aTeJeM.

OreHka prcka - 3TO aHAIHM3 MPOUCXOXKICHUS W MacCIITaObI
pUCKa B KOHKPETHOH CHTyauuu. SIBISSICH aHAIUTHYECKUM
WHCTPYMEHTOM, OIICHKAa pPHUCKa IO3BOJSIET ONPENCTHTh (PAKTOPBI
pHUCKa JUIsl OKpYKaroLIe cpebl, UX COOTHOLIEHUE U HAa ’TOW OCHOBE
OTIPENICJINTh MPUOPUTETHI ESTEIBHOCTH MO0 MUHUMH3ALUH PHUCKA.
VYrpaBieHHEe SKOJOTHYECKUMH PHCKaMU - TPOLECC TPHHATHS
pelieHni, KOTJa YyYUTHIBACTCS OIICHKA DJKOPHCKA, a TaKKe
TEXHOJIOTHYECKHE W  OKOHOMHUYECKHE  BO3MOXKHOCTU  €T0
NpeAOoTBpallleHUs] Wind CcHWKeHus. OCHOBHas IeNb yNpaBicHHS
PHCKOM 3aKJIIOYAeTCs B ONPENENCHUH IyTed IpeNoTBpAIlCHUS]
ONACHOW CHUTyallMd WIM MHUHHMH3AIUN BEPOSTHOCTH Pa3BUTHUS
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Takol curyanmu (CBEACHHS PHCKAa JI0 MPUEMIIEMOro ypoBHs). B
Oonee ympomeHHOH (opMe PUCK-aHAIH30M — 3TO JEATEIBHOCTbH 10
BEISBJICHUIO, aHAITU3Y, CUCTeMaTu3anun GakTopoB pucka (puc.l).

L 1 610K
Mnearndukanys Otk
¢ a pucka

2. OrneHKa BEpOSTHOCTH HEOJIArONMPHUSITHBIX COOBITHH

3. OnpegeneHue ‘J I_’ 4. Iloctpoenue

CTPYKTYpHI yliepoa > 3aKOHOB PaCIIpeACIICHUS

v v
5. OueHka Mepbl

v 2
6.0nenka GIIOK

3¢ (HhEeKTUBHOCTH METO/IOB Vip
v aBJICHHE

7.11puHsTHE PELICHUS O BHEAPEHUNU B IIPAKTUKY
yIpaBJiIeHHUS PUCKOM KOHKPETHOTO Habopa Mep

v

8. KoHTpomb pe3ynbTaToB BHEIPECHUS
Mep TIO 3aIlIUTe OT PHUCKA

Puc. 1 - brok-cxema 3TanoB pUcK-aHaJINU3a

[Ipu mpoBeaeHMH pUCK—aHATW3a MO OCHOBHBIM JTalaM Ha
TEXHOJIOTHYECKHE MPOLECCH, O00yCIaBIMBAIOIINE TPOU3BOJCTBO
paboT TO PEMOHTY CKBRXHH OBUIM TOMYYEHBI CIICIYIOIINE
pe3yibTaThl. B pesynbrare WAeHTH(HKALUHN, OIEHKH BEPOSITHOCTH
BO3HUKHOBCHHUS W OIICHKH MeEphl pHUCKa (C TOMOIIBIO KPUBOM
pacnpezieieHus] BEPOSITHOCTH BO3HUKHOBCHHSI PUCKA) B KaTETOPHIO
«UpPE3MEpPHBIX  PHUCKOBY» IONAJIMA  HAIpPAaBICHUS  BO3ICUCTBUS,
CBSI3aHHBIE C 0Opa30BaHWEM OTXOJOB COpPOIIMOHHOTO MaTepuaia U
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HedTe3arpsa3HEHHOT0 TecKa, a TAK)Ke 3aXOPOHEHHs OypOBOTO MuTaMa
B am0apax, MHTEHCHBHOE 3arps3HEHNE PUYCThEBOH TUIOIIA/IKH.

CrenyronM BaXHBIM OJTamoM SIBISETCS HEOOXOIUMOCTD
yIpaBiCHUS  BBISBICHHBIMH puckamu. C  3Toit  1eBIO
pa3pabaThIBAIOTCS  OPraHU3alMOHHO-TEXHUYECKUX MEPOTPHUSITHH,
HaTpaBJICHHBIX HA MHHUMU3AIHMIO BO3JICHCTBUS, BKIIOYAIONIYIO B
cebss Kak OoOmMe MOMCPKUBAIONINEC MEPONPHATHS, TaK U
WH)KCHEPHYI0 MOJU(DHKAINIO CYIIECTBYIONIMX TPUPOIOOXPAHHBIX
COOPYKEHUH. IIpennoxeHno HCTIOJIb30BaHUE MaTepualioB
00JaaronMx Kak OWOJUCTPYKTUBHBIMH, TaK W COPOLMHHBIMU
CBOICTBaMH, NPOBEJECHUE NIPEABAPUTEILHOM MOCHIIIKY TEPPUTOPUU
B 30HaX MaKCHMAJIBHOTO BO3JCHCTBUS, UHXKEHEPHAS MOAU(DUKAIMS
cucreMbl cOopa ¢rronza Ha OKOJIOYCTBEBOM MPOCTPAHCTBE U
CUCTEMBl OpraHM3allM{d THAPOU3OJLIIMHM  [UIAMOBOTO  ambapa.
JlaHHBIC MEPOTPUSATHSI MO3BOJISIT CHU3UTh YPOBEHb SKOJIOTHYECKOTO
pHCKa JI0 YPOBHS IPUEMIIEMOTO PUCKA.

MoOXHO caenaTh BBIBOA, Y4TO OOECIEYUTH 3KOIOTHUECKYIO
0€30IacHOCTh 3aBEJOMO OMACHOIO JUIS OKpY)Karoled cpejsl
MPOU3BOJICTBEHHOTO TMPOIECCa - BBITIOJIHEHHE PEMOHTHBIX padoT
CKBa)XKMH Ha He()Th, BO3MOXKHO B ClIydae 0OecreueHust TO3TATHON U
KOMILIEKCHOM MPOPaOOTKH SKOJTOTHUECKUX PUCKOB MPEATPHSITHS.
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VJIK 504.054
Ila6enbauk U. 10.

HauyoHa/1bHBIN TeXHUYeCKUil yHuBepcuTeT YKpanHbl «KITH»

PEIHUKJ/IUHT KAK 39®PEKTHUBHAA
INTPOI'PAMMA IIOBTOPHOTI'O
HCI10/Ib30OBAHUA OTX0/40B

B cmamve paccmompena pons npocpammul pecypcocoepedicenus Ha
ocnose peyukiunea THO — gadcHulil  peseps  NOGbLIUEHUS.
OKOHOMUYECKOU  d¢hhekmuenocmu  cucmemsvl  obpaujenus ¢
ObIMOBLIMU OMXOOAMU.

Bcecroponnee obocTpeHne rIIo0aTpHON HKOJIOTO-
SKOHOMHUYECKOM CUTYallMH, CBSI3aHHOE C Jerpajlaliell OKpYyKaroIen
Cpedbl, HCTOIIEHHEM MNPHUPOJHBIX PECYpPCOB M H3MECHEHHSIMHU
KImMaTa Ha 3emile, IO0Ka3aJo, YTO BCEM TIOCyNapCTBaM HYXKEH
MPUHLIMITHAIBHO HOBBIA HUMIIEpAaTHUB TPOBEIEHUS BHYTPEHHEH u
BHEITHENW 3KOHOMUYECKOW MOJMTUKH, C MOMOIIBIO KOTOPOH MOYKHO
chOopMHPOBaTh CTPATErHIO0 COBEPILIEHCTBOBAHMS B3aMMOOTHOILECHHUH
00I1IeCTBa U NPUPOBI B YCIOBUSAX PHIHOYHON SKOHOMHKH W, TAKHM
o0Opa3oM, peann3oBath 3ajekiapupoannbie Ha Kondepenuuu OOH
Mo OKpyxaromei cpexe wu pasButuio  (Puo-92) BcemupHo
MPU3HAHHBIE TPUHIUIIBI YCTOWIMBOTO Pa3BUTHU.

[Ipobnema yTHUIM3aIMH OTXOJOB CErOJHS OJHA W3 CaMBIX
aKTyaJlbHBIX ~BO  BceM  mupe. OTXOABl  MIPOMBIILIEHHOTO
MPOM3BOJACTBa O00pa3yloTCsi B pe3ysibTare IMPOU3BOICTBEHHOM
JEeSATeFHOCTH YeJI0BEeKa B PA3IMYHBIX OTPACISAX MPOMBIIIIEHHOCTH,
HaImpuMep, TP BBHITOJIHEHUH TOPHBIX PadOT, B METAITyPTHUYECKOM
MPOU3BOJCTBE, 0ObIYE HEPTH, B SIEPHON SHEPIETUKE, a TAKXKE MIPH
W3rOTOBJICHUU OOJIBIIMHCTBA MaTEpHANIOB, TAKUX KaK MECTHLUABI U
repOuIuIbl, XUMWUYECKHE 3alIUTHBIE CpPEJCTBA W PACTBOPHUTEIH,
KpPacK{ U KpacuTeNH, B3pbIBUATHIE BELIECTBA, PE3UHA U IJIACTMACCHI,
nesUrono3a 1 Oymara u MHOroe npyroe. OTXOIbl MPOMBIIIICHHOTO
IIPOM3BOJCTBA SBJIOTCA TBEPIABIMH MaTEpUAIaMH, KUAKOCTAMU U
razamu [1].
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Brimensior Tpu OCHOBHBIX crocoba B cdepe oOpamieHust c
TBEPABIMH  OBITOBHIMH  OTXOJaMH, a WMEHHO: TIOJHUTOHHOE
3aXOpPOHEHUE, YHUUTOKCHHE TBEPABIX OBITOBBIX OTXOJOB IIyTEM HX
CKUTAaHUSl, OYMUCTKA TBEPABIX OBITOBBIX OTXOJOB OT BPEIHBIX
KOMIIOHEHTOB W WX yTWIN3AIUs C [eJIbl0  H3BIICUCHHS
peCypCOIleHHBIX KOMITOHEHTOB. B Mupe Bce Oosbie obOpamaroTes K
nepepadoTKe OTXOJ0B M UCIIONB30BAHUS UX B KAU€CTBE BTOPUYHOTO
CBIPBS. DTOT MPOIIECC HA3BIBACTCS PEIUKIIHTOM.

PenmknuHT ABNSETCS TOBTOPHBIM MIPEBPAIICHHEM CyOCTaHIINN
WM MaTepuaoB, KOTOPbIE COACPIKATCS B OTXO/AaX MPOU3BOJCTBA, C
LEJIBIO TONTyYeHHsT CyOCTaHIIUK MM MaTepraja ¢ TIEPBUYHBIM WIIH C
OPYTHM Ha3HAYeHHWEM, B TOM YHCIIE OPTaHWYECKHH PEIHKINHT, 3a
WCKJTIOYEHHEM BO3BparTa sHepruu [2].

Cpenu BBICOKOPa3BUTBIX CTpaH B OO0JAacTH OOpalleHUs C
OTXO0JIlaMH HauOoJiee MHTEPECEH OMBIT SIMOHWH, B YCIOBHIX OCTPOH
HEXBATKU TUIOIAAN ¥ OTCYTCTBUS TPUPOJHBIX pPECypCcoB, cTajia
OJTHUIM W3 JIUZICPOB B 00JIACTH MEpepadOTKU U PEHUKIMHTAa OTXOJOB.
C 70-x TOHOB MPOLUIOr0 BeKa C NMPHUHATHEM TMaKeTa 3aKOHOB 00
OXpaHe OKpY’Karomei Cpelsl YCTaHOBJICHA JKECTKas
OTBETCTBEHHOCTH TPEANIPUHUMATEIIEH 3a 3arps3HEHHE OKPYKAIoLIeH
cpeabl. C Tex mop nepepabOTKOW Mycopa 3aHHMAIOTCS T€, KTO €ro
MTPOM3BOIHNT, CaMOCTOSITETHHO 3aKIIoYas JIOTOBOpA c
MycoporiepepadaThBalOIINMU 3aBOJAAMH M CTaHIUSIMH COKUTaHHS
Mycopa. BreIToBEIMU oTXoaamMmn BCOAOT OprasbIl MECTHOI'O
CaMOYTpPaBJICHHS.

CoznaBasi cuctemy oOpaiieHuss ¢ OTXOJaMH, HEOOXOIMMO
3allJITaHUPOBATh BCIWYMHBI W BUABI HOCHTENEH TOBapa, a TaKXKe
BHYTPEHHHE cOopHBIE ITYHKTBI WA HETIOCPEACTBEHHOE
TPaHCHOPTHUPOBAaHHE C MECT BO3HMKHOBEHHS OTXOJOB K BHEIIHUM
yupexaeHusM yrumsanyud. [lonbop HocuTenel ToBapa 3aBHCHT OT
KOJTMYEeCTBA OTXOJOB M YacTOThl HMX TNpuema. 3a (QHU3UIECKOe
npeoOpa3oBaHUE OTXOJ0B OTBEYAIOT YETHIPE IPYIIIBI YUPEKICHU:

1. ®upmbl, KOTOpPBIE COOMPAIOT U TPAHCIIOPTHPYIOT OTXOABI (K
3TUM OOBEKTaM TaKKe 3a4YHCISIOTCS IMyHKTHI CKYIKH BTOPCHIPHS),
OTBEYAIOLINE 3a: HAKOIUICHHE KaK MOXHO OOIBIIEro KOJMYEeCTBa
Macchl OTXOIOB C HaumOONbIIeH NOJB30H M TepeJadyd HuX B
PELMKIMHTOBBIE YUPEKICHUS WIM COPTHPOBOYHOTO YUPEKICHIS,
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n3beraHue CKJIaIUPOBAHMsI LIEHHOTO BTOPUYHOTO CHIPhS Ha CBAJIKAX
OTXOZOB.

2. COpTUPOBOYHBIEC YUPEKACHUS OTXOI0B, KOTOPBIE OTBEYAIOT
32 TPaBWJIBHYIO TOATOTOBKY OTXOHOB, - TaK, 4YTOObI OHU OBLTH
MIPUTOAHBIMHU TSI TPeoOpa3oBaHHUS.

3.  PemuxinHroBble  YUPEXKIOCHHS,  OCYLIECTBISIOLINE
MpeoOpa3oBaHUEe OTXOMOB (K OTOW TPYIMIIE OTHOCATCS TaKXKe
MIPOU3BOJUTENH, KOTOPHIE MOJIb3YIOTCSI €CTECTBEHHBIM U BTOPUYHBIM
CBIpbEM), OTBEYAIOIIME 3a: TPaBHIBHOE IMpeoOpa3oBaHUE W
MUHHMHU3AIUI0  MOO00YHBIX 3()(EeKToB  peluKiIuHra OTXOIIOB;
npojaka pe3yabTaTOB MPOILECCOB BTOPUYHOW TepepaboTKu H
JOKYMEHTAIMIO, YTO MPOLECChl ObUIM MPOBEACHBI NPABMWIIBHO, a
MOJTyYEeHHBIE POYKTHI SBISIOTCS TTOJIHOLIEHHBIMH.

4. TlomuroHsel, KOTOpBIE OTBEYAIOT 3a HEIOIMYyNICHUE K
CKJIaJUPOBAaHUIO Ha UX TEPUTOPUH OTXOJOB, KOTOPHIE COCTABIISIIOT
[IEHHOE CBIPhE Ha BXOJIE TS Mpollecca perukimHra [2, 3].

Ha mycopHble MOJMTOHBI JOJKHBI HAIIPABISATHCS TOIBKO TE
OTXO/BI, KOTOpBIC SBISIOTCS HENPUTOJHBIMA JJISl PEIUKIIMHTA.
ChIlpbe, KOTOpPOE OCTajJOCh IOCIE COOTBETCTBYIOIIEH COPTHPOBKU
WIA €CITM OHO SBIISETCS YHCTBIM M CErperHPOBAHHBIM, JIOJDKHO
MepeaaBaTbCsl  HEMOCPEACTBEHHO B YUPEXACHUS  IOBTOPHOM
nepepaboTku. Takas nesTenbHOCT yBeIMYMBAJAa OBl  MOTOK
JOCTYIHBIX Ul PEUUKIMHIA OTXOJO0B, T'APaHTUPYsS HENPEPHIBHOCTD
3TOrO MpoIECca.

Hcnonb3oBaHne  BTOPUYHOTO  CHIPbS, IIOJIYYEHHOTO B
pesynprate penuknuHra ThO, mo3BoseT NOAyYUTh SKOHOMHYECKUI
3pGeKT B BHJC OKOHOMHUU MATEPUABHBIX W JHEPreTUYEeCKUX
pecypcoB, yMEHbIIIEHHEM TPAaHCIIOPTHO-3arOTOBUTENLHBIX PACXOI0B,
yYMEHBIIEHHEM 3aTpaT TpyJda; dKojormueckuid 3¢dexkr B Buae
YMEHBIIICHUS] BHIOPOCOB B OKPYKAIOIIYIO CPEly U PACXOJIOB B BHJIE
mrpadoB u T.1. Tak, HapUMep, PENUKINHT ATFOMHHUS SKOHOMHT
95% eHeprum, UCHONB3YEMOH MJIi TPOU3BOJACTBA IEPBHYHOIO
QIIOMUHUS; PEUUKIUHT 1 T raseT u OymMaru S5KOHOMHUT JOCTaTOYHO
SHEPTruM sl 000TpeBa IoMa B TeUEeHHWE 6 HENeNb, PEelUKIUHT 1 T
IUIAaCTMAcChl  COXpaHseT OKBUBaJleHT 3,85 Oappenelr HedTH;
peuMKIMHT |  CTEKISHHOM  OYTBUIKM SKOHOMHT  DHEPTHIO,
JMOCTAaTOYHYIO JJIsi paboThl JamIel MomtHOCTRIO 100 BT B Teuenwme
4eThlpex 4acoB. IIpogyKThl ¢ UCIOIb30BAHUEM BOCCTAHOBJICHHBIX (a
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HE TEPBUYHBIX) MaTEpHalIOB MOTPEOJIAIOT 3HAYUTEILHO MEHBLIE
9HEPTUH, TAK KaK OHA COXPAHIETCS 33 CUET CHMXKEHUS ITOTPEOHOCTH
B J00bIYe U mepepaboTKe ChIPbS € LENbl0 MPOHM3BOACTBA HOBBIX
MPOAYKTOB. MeHbIlIe SHEPruu, UCIOJIb3YEeMOW NMPH MPOU3BOACTBE,
3HAYUT MEHBIIE COKUTAHUSI UCKOIAEMBIX BHUIOB TOIUINBA, TAKUX KaK
yroab, He(dTb W Tra3, KOTOpble IPU CIOPAHUM 3arpsA3HAIOT
OKpY’KaloIlyl0 Cpeny MIOKCHUIOM Cepbl, OKCHIOM a30Ta U OKHCBHIO
yraepoaa [4]. [lo naHHIM AMEpPHKaHCKOW acCOIHAIH PEIUKIINHTA,
IIPOM3BOJCTBO TOBAPOB M3 BTOPUUYHOIO CHIPhS TPEOYET B CPEIHEM B
17 pa3 MeHbIIE HEPTHH, YeM TPOHU3BOJACTBO TEX K€ MPOAYKTOB U3
MPUPOAHOTO CHIPHAL.

Cuuraercs, 4YTO OZHUM U3 TMPEMATCTBUHA  BHEIAPEHUS
PELMKINHTa SIBISETCST (UHAHCOBBIM Oaphep. OpHAKO NPUMEPHI
CBUIETENBCTBYIOT, 4YTO YMEJO€ NPHUBICYCHHE K MPOILECCY
PELMKINHTa MOXET NpUHECTH GupMe PUHAHCOBYIO Bhirogy. Ho 3to
TpeOyeT U3MEHEHHS 3aKOHOAATEIbCTBA, PETyIUPYIOLIEro 3Ty chepy,
COBEpILEHCTBOBAHUE MPOIIECCOB KOOPAMHAIINH, & TAK)KE MTOBBIILICHIE
KyJIbTYpel W 3HaHHUA O HEOOXOMUMOCTH U TI0JIb3€ XOPOLIETO
(YHKLMOHUPOBAHUS CUCTEMBI PELIMKIIMHTA.

Takum  oOpazom, mepBooYepenHOW 3amadell  sBiseTCs
CO3JIaHHE YCIIOBUSI OE30TKA3HOTO Pa3[eNIbHOro cOopa KOMIIOHEHTOB
TBO, uro obecneuyuT ocHOBY 3((HEKTUBHOCTH UX penukiuHra. [Ipu
3TOM TOCYAapCTBO  JIOJDKHO  CTHUMYJIUPOBAaTh  SKOJOTHYECKHE
HMHBECTHUIIMH, OCOOCHHO B chepe o0palieHus ¢ 0TX01aMHu.
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YK 504.054
IlleByeHnko B. B.
HauyoHa/1bHBINA TeXHUYeCKUi yHMBepcuTeT YKpanHbl « KITW»

MMPOBJIEMA UJIOBBIX IIOJIEH HA
BOPTHHUYECKOW CTAHIIUU A3PAIIUU

B pabome sviceemnensvi npobnemvl unosvix nonei na bopmuuueckoi
cmaHyuu aspayuu, komopas oopabamviéaem cmoynvie 600l Kuesa,
paccmompensl aghghexmusHbvle MemoObl YIMuUnU3ayuu
00€38001CEHH020 0CAOKA.

Ha mpoTshkeHnr mocneaHruX AECATHIIETHH KaTacTpOoPHUecKu
pacTyT MaciiTaObl 00pa30BaHUs U HAKOIUICHUS PA3JIMYHBIX OTXOJIOB,
YTO MPHUBOJUT K OTUYKICHUIO HOBBIX TECPPUTOPHIA U 3arps3HCHUE
OKpyXarmei cpeapl. OJHUM W3 BHIOB TaKHX CTPEMHUTEIHHO
pacCTymIMX 10 KOJHYECTBY OTXOIOB SBISIFOTCS 00€3BOXKECHHBIE
OCaJKd CTOYHBIX BOJ, OOpa3ylINMUXCS HAa OYMUCTHBIX CTAHIUIX
HACEeJNICHHBIX IyHKTOB. Takas mpoOieMa OCTpO CTOHT Ha
BopTHuueckoil cTaHIUK a3palyi.

BoprHuyeckas — cTaHIMsT — a’pallid  MPOBOJAUT  IOJIHYHO
OMOJIOTUYECKYI0O OYHCTKY CTOYHBIX BoJ KwueBa u 00paboTKy
3aJlep)KaHHBIX 3arpsi3HeHHH. ExXecyToyHO Ha CTaHIMK 00pasyeTcs
bomee 9 THIC. T ocagka W U3OBITOYHOrO AaKTHBHOIO WIIA.
ATpOXVMUYECKHE T[OKa3aTeld oOcajKa: BIaKHOCTH - 71%);
oprannyeckoe Bemiectso - 20%; pH - 6,6; mapraner - 76,8 mi / kr;
Menb - 4,2 mMr / Kr; nuHK - 6,4 Mr / xr; Gepym - 23,5 mr / kr, Kpome
TOTO COJAEPIKUTCS CBHHEI, XpOM, a30T, Gochop W COMM TSHKEIBIX
MeTayioB. Bce 3TH BemiecTBa BBIACISIOTCS B aTMOCheEpy U MBI
MOXKEM IPEJICTABUTh KaKyl yrpo3y 3To HeceT. Uepe3 BhIJICIICHHE B
atMocdepy COeAMHEHUI CEPOBOAOPOIa U aMMHAaKa, OT HEMPHUSITHOTO
3amaxa CTPaJaloT KHUTEIU JKUIbIX MaccuBOB I1o3usiku, OCOKOPKH H
XappkoBckoro MaccuBa - 310 okoio 500 000 xueBnsH. Kpome
BO31yXa MPOUCXOIUT 3arpsI3HCHHE TI'PYHTOBBIX BOJ M HEOOJBIINX
BOJHBIX 00HEKTOB. CTaHIMSI HETOCTATOYHO XOPOIIIO OYHIINAET CTOKH,
BBIOpachIBasi UX B BOJAY. Tak KOHIICHTpAIWs a30Ta aMMOHUHWHOTO H
(dbocdatoB B CTOUHOI BOJIE BHIIIIE JOITYCTUMON HOPMEI - 23,8 MT /;[M3
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u 82 wmr/mM® mpum pomyctumoii Hopme 20 m 8  wmr/am’
COOTBETCTBEHHO.

[IpomomxennemM 3Tol TpoOsieMbl siBiIsgeTCs 00paboTKa 3TOro
una u ocajka. HelHemHssl cxeMa Ha CErofHs SIBISETCS HE TOJBKO
Hed(DPEKTUBHON, HO M BOOOINE HEMPHEMIIEMON I TPUMCHCHHUS.
E>xecyTouHO Ha CTaHIMM IOCJIE OYHCTKU CTOKOB 00pa3yeTcsi OKOJIO
12000 wmetpoB KyOmueckux ocaaka, KOTopelii ¢ 1985 rox;a
HAaKaIUIMBAaeTCsl U TPAHCIIOPTHPYETCs Ha wioBble miomanku. Ceituac
Ha TOJISX, TUTOMIanbi0 272 TeKTapa, HaxoauTes Ooiee 9 MITH. M wa.
[Tpudyem 3TOT 06BEM MPEBBINIAET TPOEKTHBIE HOPMBI B TPH pa3za. ITo
npobjemMa He TOJBKO BOJOKaHAllA M CTOJWIBI, HO U YKpauHbl B
LEJIOM, TOCKOJIbKY TPH YETBEPTH HACENEHHUs CTPaHbl MOJb3YyeTCs
Boji0H u3 J[Hempa Huke 1Mo TeueHuro. [IpodiieMa TaKke 3aKIIoYacTCst
B KOHCTPYKUIMH AamObl. DakTudecku IaMOBbl, YICpPKUBAIOIIHMC
WJIOBBIE TIOJS - 3TO 3€MJISIHBIE HACBHIIM, KOTOPBIE CBEPXY HaXKe He
3akperuieHbl acGanbToM. To ecTh U3-3a CUIIBHBIX OCAJKH BO3MOXKHBI
MEPENOTHEHUS ITUX PE3EPBYapOB U KaK CIEICTBHE - MPOPbIB. Takue
MPOPBIBBI IPOUCXOMIAT HE MEHEe, YeM pa3 B Toj. bomnbInoii mpopsis
Oobu1 B ampene 2013 roma, pa3nmuB Bombl Tpouwsomen Ha 1,9 ra
npuwiieraromend teppuropud. M XoTs mpopslB  yAanoch BOBPEMs
JUKBUIMPOBaTh, U yT€UKH B JlHETp He MPOM30ILIO (TO €CTh BOJA
0CTaJIaCh BHE 30HBI OMACHOCTH), BO3HHKIIHN HPOOJIEMBI C BO3LYXOM -
3TO 3amax, A5 JIMKBUAAUH KOTOPOro MOHAA00MI0Ch O0bLIe roja.

Hnst peunreHust mpoOieMbl Ocajgka MHOW PacCMOTPEHO TpHU
Metozaa. IlepBbiil MeTox - 3TO0 yTHiIM3anusl 00€3BOKEHHOTO OCaaKa
0e3 Tepmuueckoir 00paboTku. JlaHHBIH MeTOX B HACTOsILEE BpeMs
Borutomator Ha BCA, omHako OH TpeOyeT AOMOJHUTEIHHOTO
CTPOUTENBCTBO WJIOBBIX TIOJIEH, YTO HEIEeIecooOpa3Ho Kak ¢
SKOHOMHMYECKOH, TEXHOJOTMYECKOH TaK M OKOJOTMYECKOH TOUYeK
3penus. IMeHHO MOATOMY MOYTH BO BCEX CTpaHAX MHUPA, OTKA3aUCh
OT HCIIOJIB30BAaHUSI TAKOTO CIOco0a 00pabOTKH OCaJKOB CTOYHBIX
BOJ.

OCHOBHBIE IyTH YTHIM3ALMH OOE3BOXKEHHOI'O  OCaJKa
ABIISIIOTCSL CIIEAYIONIME JIBA METOZAA, KOTOpBIE S Tpeajiaraip i
npumeHeHusi Ha BCA - Tepmuueckas cymika ¢ MOCIEIYIOIIM
WCTIOb30BaHHEM BBICYILICHHOTO ocaaka (B KayecTBe
OpPraHOMUHEPATBbHBIX yIOOPEHUH, Al IPOU3BOJICTBA CHHTE3-Ta3a U
MOJYyYEeHUs]  TEIUIOBOM M DJIEKTPUUYECKOM  DHEPrum, A
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WCIIOJIb30BAaHUs IPU TIPOU3BOJACTBE CTPOUTENBHBIX MaTEpHUajoB H
T.J.) WIA CXWTaHUS OCaJKa C IMONydeHHEM DJJIEKTPOIHEpPTruu Ha
maporeHepaTopax M HCIOJIb30BAaHMEM 30JIbI B  XO3SiCTBE -
MIPOM3BOJACTBO LIEMEHTOB, JOPOYKHOE CTPOUTENIBCTBO, U TOMY
momo6Hoe.

W3 BBIIEN3I0)KEHHOTO BUIHO, YTO MPOOJIeMa HIIOBBIX ITOJICH
SIBIIIETCS YPE3BbIYAHO aKTyaJlbHOM Ha CeroAHALIHUM JI€Hb.
®daktrueckn, ropon KueB cuawt Ha TOPOXOBOW OouKe, MpHUEM
BpeMsl 10 B3phIBA HCUHCISIETCS MecsramMu W HeaensmMu. CaMbiM
3G (})EeKTUBHBIM pEIICHUEM JaHHOW TpPOOJEeMBI MOXET CTaTh
NpUMEHEHHE  METOJa  CXKWUTaHUS ~ 00E3BOKEHHOTO  OCajKa.
[IpuMeHeHue JaHHOW TEXHOJIOTMYECKON CXEMBbI MMO3BOJIUT:

- B 3HAUMTENBHOH CTemeHW O0OECHeYuTh  CTaHIIHIO
3JIEKTPO3HEPTUEN U TOJHOCTBHIO TEIUIOBOM SHEPrueil, ¥ 4acTUYHO
OTKa3aThCsl OT 3aKyTIKH YHEPTOHOCHTENEH;

- PEKOHCTPYHpPOBaTh CTAaHIMIO W TEM CaMbIM TIOBBICUTH
3G PEKTHBHOCTD €€ (yHKIIMOHUPOBAHUS;

- TOJIYYUTHh peabHBIH DKOHOMUYECKHH JPQeKT 3a cuer
WCKITIOYESHHS TEJIOTO PsiIa TEXHOJIOTHYECKUX MTPOIECCOB;

- CHU3HUTbH Ce0ECTOMMOCTb OYMCTKU CTOYHBIX BOJI.

Kpome »3Toro, 3a cuer cokpamieHus IUIOMAAeH HMIOBBIX
IUIOMIAIOK 3HAYUTEIHHO YIYUYIIATCS SKOJIOTUYECKOE COCTOSIHHE B
palioHax TPOXXKMBAaHUS HACEICHUS Ha 3HAYWTEILHOW TEPPHUTOPHUHU.
3HauynTeNbHAs YacTh CYMIECTBYIOIIMX WIJIOBBIX TMoOJiel  Oyner
BBIBEJICHA M3 DKCIUTyaTallMH, a 3€MJIM, Ha KOTOPBIX OHU HAXOISATCS
MOKHO PEKYIIbTUBUPOBATh M UCIIOB30BATh B CEITHLCKOM XO3SHCTBE.
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