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aKOoMormda nPMpPoAONoOJ/Ib30OBAHNA
N NMPUPOAOOBYCTPOMCTBA

Y[IK 547:[662.987:697.326](047.2)

VHIMBUTOPbLI KOPPO3UW 3KOOMMYECKM NOMHOLUEHHOIO
TEM/IOHOCUTENSA ANS SNEKTPOAHbLIX OTOMUTE/NbHbIX KOTNnoB
MAJIOW I CPEAHEW MOLLHOCTM

Bacos C.B., Xaneukuin B.A., Typ 3.A.
YupexpaeHue obpaszoBaHns «bpecTcknii rocyjapCTBEHHbI TEXHUYECKUIA YHUBEpPCH-
TeT», I. bpecTt, Pecny6nvka benapycsb, ieih@bstu.by

Corrosion inhibitors in recipes of head-transfer agent based on water-glycol
mixtures were tested by the authors. Sodium benzoate exhibits appropriate proper-
ties for corrosion prevention. Due to high efficiency and low cost this inhibitor was
chosen for recipes.

BeepeHue

HacTosiwee nccnegosaHue 6b1710 BbINONIHEHO B pamkax paboTbl nNo pa3paboT-
Ke 3KOMOrnyeckn NOJSIHOLLEHHOrO cocTaBa TeMnsIOHOCUTENs A8 3NEeKTPOAHbIX OTO-
NUTesIbHbIX KOTN0B Masoli U cpedHeli MOLWHOCTU. VccnenoBaHmus NpoBOAUIUCH Ha
Kachegpe WHXEHepHoN akonormn u xummm BplTY, B COOTBETCTBMM C [OroBOpoM
09/47 Ha co3pgaHve (nepefady) HayYHO-TEXHMYECKOW MpOoAyKUMM M OKa3aHue Hayu-
HO-TEXHUYECKMX YyCnyr, 3aka3unk - OO0 «benTtaiimcepBuc», ouLmanbHbIi npea-
cTaBuTeNb kKoMnauun «lanaH» B r. bpecTe. Pe3ynbTaTbhl UccnefoBaHns BHEAPEHbI
B npousBoactBo Ha OOO «bentamcepBuc» (aktbl BHegpeHus oT 10.06.2009 wu
17.12.2010 rr).

[nsa ocyuwectsneHna tennoobMeHa B OTonNMTeNbHOM 060pyAOBaHMM B Kade-
CTBE TEM/IOHOCUTENI MOXET UCNOMb30BaTbCA BOAA WAN HWU3KO3aMep3awwui aH-
TMppr3. O630p M aHa/IM3 Hay4YHO-TEXHUYECKOW M NaTeHTHON nutepatypbl [1-4 u
ap 1 v nocnegywowme nabopatopHble UCMbITAHUSA MO3BONUAWM pa3paboTaTb peLen-
Typy cocTaBa HM3KO3aMep3atoLwero 3KON0rMYeckn NOSIHOLLEHHOrO TensI0HOCUTeNs,
C y4yeToM cneundumkmn akcnayaTaumm aNeKTpoaHbIX KOT/I0B Maol 1 cpefHein MoLL-
HocTu (go 10 kBT). Takxe 6bln nccnefoBaHbl U3MEHEHUS cocTaBa U CBOWCTB Ten-
JIOHOCUTENS MpY ero akcnayaTauuy B peasibHblX CUCTEMaxX B TeYeHune ABYyX OTOMu-
TesbHbIX CE30HOB [5].

Kak n3BecTHo [5, 7], B 3/1€KTPOAHbIX KOT/1ax Harpes TEN/1I0HOCUTENS NMPOUCXO-
OUT B pe3ynbTaTe MNpONyckaHus 4epe3 Hero nepemMeHHOro 3/1eKTPUYEecKOoro Toka.
HanpshxkeHue, nogatowieecs Ha 31eKTpoAbl KOT/a € YacTOTOW 3/1eKTPUYECKOl cetu,
He BbI3blBas 3/1EKTPOIN3, MOHWU3UPYET MOMEKY/bl TEM/IOHOCUTENS, BbI3blBAsA €ro
Harpes.

MoCcKONbKY 3MeKTPOAHblE KOT/bl MPUMEHSAIOT B Klaccu4ecko ABYXTPYOHOI
OTOMMTESIbHOW CUCTEME OTKPLITOTO TWna C BEPXHWM PO3/IMBOM, TO AN obecneve-
HUS1 3KOMOTUYECKN 6e30MacHOW, HafeXHOW, MPOAOC/HKMTENIbHON M Ge3aBapuiitHoON
paboTbl BCA cMCTeMa [0/KHA COOTBETCTBOBATb ONpeAefieHHbIM OrpaHUYeHnsM u
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Tpe6oBaHUAM. ECTeCTBEHHO, YTO MpW 3KCNyaTaluun CUCTEMbI OTOMEHUSI BO3MOX-
HO M3MEHEHME XMMWYECKOTO COCTaBa, 3/1EKTPONPOBOAHOCTM, KOPPO3MOHHON akKTuB-
HOCTW W ApYrMX CBONCTB TEeMN/0HOCMTENS.

OueBWAHO, YTO B COBPEMEHHbIX CUCTEMAxX OTOM/IEHWUS MOryT O4HOBPEMEHHO
MCMO/b30BaTbCA Pas3/inyHble MaTepuasibl: CTasibHble, YYryHHble, a/loMUHUEBbIE
paguaTopbl; n1acTMaccoBble, MeTasl/IoNIacTUKOBbIe, CTaslbHble Y MefHble TpyObl;
TENM006MEHHUKN KOT/IOB 13 MeAu, CTasin Uam YyryHa u ap. B pesynbTaTe, npu Ha-
N4 3NEeKTPONPOBOAALLEA cpefbl - 3NEKTpPonuTa-TensioHocuTens - uayT npo-
Lecchbl 3/1eKTPOXMMUYECKON KOppo3un. Kpome TOro, TensIoHOCUTENb MOXET sB-
NATLCSA KOPPO3MOHHO-AKTVBHbLIM MO OTHOLLUEHWIO U K APYTUM MaTepuanam CUCTEMbI:
repmeTukam, ynioTHUTENsIM, NPoKnajakam 1 T.n.

Takum 06pa3om, B cOCTaBe TEM/IOHOCUTENS HeoGXOAMMO HaluyvMe 3KONIoru-
yeckn 6e3onacHbIX U 3(PEKTUBHBIX UHIMOUTOPOB KOPPO3WUMW, Hapsily C ApYrMMu
npucagkaMmu - neHoracuTensiMu, KOMMOHEeHTamu, NpensiTcTBylWMMU ob6pa3oBa-
HUI0 Hakvunu v ap.

[laHHoe uccnepoBaHve 6b1710 BbI3BAHO HEOGXOAMMOCTbI0O 060CHOBAHHOIO Bbl-
60pa MHIMOBUTOPOB KOPPO3UU U OTCYTCTBMEM AAHHbIX 06 M3MEHEHUsX cocTaBa M
CBOICTB, B TOM 4uMC/le KOPPO3MOHHOI aKTMBHOCTW, pa3paboTaHHOro Hamu cocTasa
TENIOHOCUTENS A1A INIEKTPOAHbIX KOT/IOB.

MeToauvka nccrenoBaHus

[ns o6ocHoBaHMA BbiGOpa MHIMGMTOPA KOPPO3WU, BXOAsLLEro B COCTaB Ten-
NIOHOCUTENA ANs1 3NEKTPOAHBIX KOT/IOB, TpebyeTcs 3HaHMEe MexaHusMa ero felicT-
BUSI N KOHKPETHbIX YC/MI0BUI NPUMEHEeHUsi. Heo6XoaMMO Takxe yuuTbiBaTb, UTO He-
KOTOpble TWMbl UHTMBUTOPOB, A06aBEHHbIE B HE3HAYMTE/ILHOM KO/IMYECTBE, MOryT
He YMeHbLUWNTb, a Ha060pPOT YBENNUUTL KOPPO3WK0 MaTepuasioB OTONUTENbHON cuc-
TeMbI.

M3BEeCTHO, YTO MHIMOUTOPbLI NoApa3AesiATCA N0 MexaHU3My AelicTBUA Ha Ka-
TOZHblE, aHOAHbIE U CMEeLLaHHbIe; N0 XMMUYECKOW Npupoje - Ha HeopraHuyeckue u
opraHuyeckne u no aPeKTUBHOCTN CBOETO WUCMO/b30BaHMS B 3aBMCUMOCTM OT pH
cpeppl [2].

KaTofHble ¥ aHOfHble MHIMOUTOPLI 3aMeANIsilT COOTBETCTBYIOLLME 3/1EKTPO-
XMMUYECKME peakuMn BOCCTAHOB/IEHUS U OKUC/IEHWS!, CMELLaHHblE MHIMBUTOPBI 3a-
MeANsT CKOPOCTb 06enx npoueccoB. VHrMéupyoliMe feicTBUe 3TUX BeLLecTB,
npu ux aacopbuuy Ha NMOBEPXHOCTM METaslfIoB, BbI3BAHO CNOCOGHOCTLIO 06paso-
BbIBaTb C MOBEPXHOCTbIO XMMMUYECKNE CBSI3N U (DOPMUPOBAHUIO 3aLLMTHLIX C/T0EB.

Cnoco6HOCTbl0 3aMen/IiTb KOPPO3U0 MeTasl/IoB B arpeccuBHbIX cpegax 06-
NajalT MHOTMEe opraHMYeckne u HeopraHuyeckne BellecTBa. KaTogHble MHIMGUTO-
pbl KOPPO3KM 06Pa3yOT HA MUKpOKaTOAaX M30MMpYoLWUiA 3alMTHbIA cnoli Hepac-
TBOPUMbIX coefnHeHNst. CaMblil N3BECTHbIA W AeLleBbli KATOAHbIW 3KpaHUPYOLW Wi
WHTMBUTOP, MPUMEHSIEMbIA ANS 3aWuUTbl OT KOPPO3UMKU CTa/iM B cUCTEMax BOAO-
CcHabxeHus aTo rmapokapboHat kanbuma Ca(HC03)2, koTopbli B cnaboLenoyvHoi
cpefie obpasyeT HepacTBopuMble coeauHeHuss CaCOs, ocaxpjatolinecss Ha Mno-
BEPXHOCTU, U30MIUPYSl ee OT 3/1eKTponTa.

AHOAHblE MHTMOUTOPBLI KOPPO3uM (NaccuBaTopbl) 06pa3yloT Ha MOBEPXHOCTU
MeTanna ToHkme (nopsigka 0,01 MKM) M/IEHKM, KOTOpPble TOPMO3AT Nepexos MeTas-
Na B pactBop. /13 aHOAHbIX MHIMBUTOPOB, 06pa3yoLLMX HA NOBEPXHOCTU MeTas/ioB
aacopbuUMoHHble MNeHKUM Haubonbliee pacnpocTpaHeHue nonyyunu docdartbl B
cMecu ¢ nonmdocdaTtaMmm - pacTBOPMMbIMK B BOZE COeAMHEHUsIMU MeTachoca-
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ToB 06uwein copmynbl (MeP03n. B BogHbIX pacTBOpax B MPUCYTCTBUM KAaTUOHOB
Ca2* n Fe3mnponcxoflHT megneHHsbiii ruaponus nonmdgocaroB ¢ o6pasoBaHMeM Ha
NoBepxHOCTU o0bpa3yeTcsa HenpoHuuaemas 3awMTHOW NMEeHKN COOTBETCTBYHILLUX
opTodhocgaros.

M3 MHrM6UTOPOB AN HelTpanbHbIX cpes Takke cnefyeT OTMETUTb Tak Hasbl-
BaeMble KomnaekcoHbl - SATA n gp. n nx docdopcogepxatyme aHanorn - O34,
HT®, ®BETK. KoMnaeKcoHbl XOpoLo 3almaoT MeTansibl TOSIbKO B XXECTKUX BoAax,
roe oHM o6pasyloT coefMHeHua ¢ katmoHamm Ca2+ n Mpa2+ MaccuBatopbl, 3amef-
NSWmne aHoAHYI0 peakunio OKUcieHnsa Mmetanna, 6narogaps o6pa3oBaHuMio Ha ero
NOBEPXHOCTN OKCUAHOW NMEHKM, ABASATCA XOPOLWWMK, HO ONacHbIMWU MHIMbUTOpa-
Mu. Mpy HEBEPHO BbIGpaHHOI KOHLEHTpauuu, 0CO6eHHO B MPUCYTCTBUM aHUOHOB
CI" ,OH/ MOTyT YCKOpPWUTb KOPPO3UK0 MeTasifa, Bbl3blBas OY€Hb ONAacHYl TOYEYHYH
Koppo3uto. CMeLlaHHble - KaToA4HO-aHOAHble WHIMOUTOPbI (Hanpumep, CUAMKaTbl,
KJ, KBr B pactBopax KUCNOT ¥ Ap.) 3aMeAnaT U aHOAHbIN 1 KaToAHbIA NPOoLecchl
3a cyeT ob6pa3oBaHMA Ha MOBEPXHOCTW MeTana XemMOCOPOUMOHHOro cros. Tak,
HanpvmMep, AeNCTBUE CUNNKATOB COCTOUT B HeWTpanmnsauny pacTBOPEHHOINO B BOAe
YrNIEKUC/IOro rasa 1 B 06pa3oBaHUn 3alMTHON NIEHKM Ha NOBEPXHOCTU MeTanna.

3akntoyeHne

LLInpoko NpUMEHSLWNECS UHIMOBUTOPLI KOPPO3UK, coAepXaline XpoM, LIMHK,
aMuHbl 1 gp. [1-3], B 60MbLNHCTBE C/yYaeB SABNSAIOTCA TOKCUYHbIMU W 3KOOrMye-
CKM onacHbIMW. Kpome TOro, UX Hanyunme MOXEeT NPMBOAUTbL K pacTpecKMBaHUIO B
NNaCcTUKOBbIX U METaN/IONNACTUKOBbIX TPy6ax, UTUHrax u ynnotHutensx. B 1o xe
BPEMS HEKOTOpble HETOKCUYHble MHIMOUTOPbI, B YACTHOCTU CUNUKaTbl, kapboHaTbl
1 4p., CNoco6CTBYIOT 06pa3oBaHNo OT/IOXEHUIA (HakMnu) B 31eMeHTax oTonuTe b-
HOI cucTembl. Kpome T0oro, 60/1bLLMHCTBO TakuX UHIMGUTOPOB He 3(PPEKTUBHLI NpK
3awuTe OT KOpPpPOo3nMn MeTasoB, paboTaloLmnx B YyCNOBUSAX HEMNOTHOTO MOTPYXeHus,
a Takke Npu Ha/IM4YMM Ha 4acTM NOBEPXHOCTM OCTATKOB Bfaru, Hanpumep, nocne
MEXCE30HHON NMPOMbIBKM CUCTEMBI.

AHanM3 noslyYyeHHbIX AaHHbIX W NPOBeAeHHble nabopaTopHble UCMbITaHUSA Mo-
Kasanu, 4To MNpu 3Kcnayatauum 3NeKTPOAHbIX OTOMUTENbHbLIX KOT/I0B Manom wu
cpefHel MOLLHOCTM B COCTaBe 3KOI0rMYECKN NOSIHOLLEHHOTO HM3KO3aMep3aloLero
Ten/IOHOCUTENSA Ha OCHOBE MPOMNWEHINIMKOMSA, Hanbonee paunoHasibHbIM ABNAET-
CA NPYMEHeHVe B ka4yecTBe UHIMGMTOopa Koppo3un 6eH3oaTa HaTpusa (LUMPOKO Npwu-
MEHSIeMOr0 B NULLEBOI NMPOMbILLNIEHHOCTU B KAYECTBE KOHCEPBAHTA) B COYETaHUN C
Tpunonudgocgartom Hatpus. Mpepgnonaraemblit MEXaHU3M UHTMOUPYHOLLEro AencT-
BMSA - obpasoBaHWe NNeHKN TPyAHOPaACTBOPMMbIX 6eH30aToB M opTOoddoCdaTos,
orpaHuyMBaloLLein 4ocTyn cpefbl K MeTan/MyeckuMm u ApyruM asieMeHTaMm OTOomMu-
TeNbHOWN CUCTEMBbI.
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YK 634.739.3.630*6

OnbIT UHTPOAYKLNW K/THOKBbI KPYMHOMNOA4HOMN
HA BbIPABEOTAHHbLIX TOP®AHNKAX BE/TAPYCU

Bopaok .B., BonukoB B.E.

[ocypapcTBeHHOE Hay4yHOe yupexaeHue «HcTutyT neca HAH Benapycu»,
r. Fomenb, Pecnybnuka Benapyco, bordok_forinst@mail.ru

The paper addresses basic elements of technology for establishment of large-
fruited cranberry plantations on cutover peatlands. The functioning of large-fruited
cranberry plantations established in the territory of forest experiment stations of the
Forest Institute is indicative of their economic efficiency and demonstrates the fea-
sibility to establish berry plantations in the territory of other entities.

BBeneHne

OfHVM U3 NepcrnekTUBHbIX Hanpas/eHuii UCNofb30BaHNA BblpaboTaHHbIX
TOPMhAHbIX MECTOPOXAEHMA B Benapycn SBNAeTCA NPOMbILNEHHOE BO3Ae blBaHNe
Ha 3TWX 3eMAsX NnaHTauui ArofdHbIX KynbTyp W, B YaCTHOCTU, K/IHOKBbl KPYMHO-
nnogHoii. Nnowaas 3emesb, HapyLIEHHbIX J06bI4ell Topda, CoCTaBIseT B CTpaHe
okonio 300 Tbic. ra, n3 KoTopbix 6onee 76,7 Tbic. ra (36,6 %) nepegaHbl I€CHOMY
xo3ancTey [1]. OcBoeHMe nog nnaHTauMmn KoKBbl TOPGSAHbLIX BbIpaboToK ABASETCA
MHOTFOTPYAHON 3ajaveli n TpebyeT pelleHus psga opraHu3aunuoHHO-TEXHUYECKUX
MeponpuaATUi.

OcHOBHas yacTb

BblpaboTaHHble TOphsiHMKM NpeacTaBnAlT coboii ocobbii TMN naHawadTa,
o6n1agaloT psgoM CBOMCTB, HE XapakTepHbIX A1 eCTEeCTBEeHHbIX 60/10T. OHM UMeLoT
BbICOKW/A YpOBEHb CTOSIHUS TPYHTOBbIX BOA, KpaviHe 6edHbl 3/1eMeHTamu MuHe-
pasibHOr0 MUTaHWsA, XapakTepusyloTcs HebnaronpuAaTHbIM TemnepaTypHbIM U BOA-
HO-BO3AYLLUHbIM peXxuMamu.

OnbIT NNAHTaUNOHHOTO BblpalLyBaHWUA KIOKBbl KPYMHOMIO4HOW Ha 06bekTax,
CO3[aHHbIX B pasHble rogbl Ha [BWHCKON ¥ KOopeHeBCKON 3KCnepuMeHTaslbHbIX
necHbIX 6a3ax MHCTUTYTa neca, NO3BONUA NPEANOXUTb NIECHOMY X03aincTBy bBena-
pycu HU3KO3aTpaTHble TEXHOMOMMW COo3[aHusa naaHTauuin u yxoga 3a HuMmuM, obec-
neyvB npyv 3TOM AOCTATOYHO BbICOKYID peHTabenbHOCTb MPOM3BOACTBA ArO4HOWN
npogykumn. OAHUM M3 OCHOBHbIX W JOPOrOCTOALLUX 3/1EMEHTOB TEXHO/IOMMMN Bbl-
pawmBaHna KIIOKBbl ABASETCA BOAOCHabXeHWe nocafok, npegycMmarpusaioLlee
co3faHve cneuuanbHoOll 06BOAHUTENBHO-OCYLUUTENBHOW cucTeMbl U 0bopynoBa-
HVMe nnaHTauuii 4oXAeBabHbIMW YCTaHOBKaMM.

Bnaroo6ecneyeHHOCTb pacTeHuil nogaepxuBanacb MOCPeACTBOM perynmpo-
BaHWSA YPOBHSA FPYHTOBbLIX BOA Ha rnybuHe 50-70 CM C MOMOLLbIO CUCTEMbI LLI/THO30B.
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HepocTatok Bnary koMmneHcuposascs 3ab6opoM 1 nojadvein BoAbl U3 psagoM pacrno-
JNIOXEHHbIX UCTOYHUKOB B MENUOopaTuBHYK cuctemy. M36bIToK Bnarn (0CO6eHHO B
BECEHHWI Nepuos) YCTPaHA/ICa CaMOTEKOM Yepe3 BOAOBbINYCKHbIE LUH3bI.

He npvmMeHANNCb Ha nnaHTauuax U Mepbl 3awWwmnTbl PACTEHWIA OT HU3KUX TeM-
nepatyp (NO34HEBECEHHMX 3aMOpPO3KOB W 3MMHMX MOPO30B). 3aTonseHue nonewn
(4ekoB) Ha 3MMy BOAON TEXHWYECKM BMOJSIHE OCYLLECTBMMO, HO M3-3a 3UM C 4acTbl-
MW OTTenensiMu, He NPeAcTaB/sSeTCs BO3MOXHbIM MPOBECTU MOC/ONHOE Hapaluu-
BaHVe Nbfa, Kak aToro TpebyeT ceBepoamepuKaHckan TexHonorus. Cnegyet oTme-
TUTb, YTO MO34HEBECEHHME 3aMOpO3kKM MNpPefcTaBNAlT 6osiee peasibHyl0 Yrposy
GyayLieMy ypoxato Arof; npvyemM Ha tore oHW yalle, Yem Ha ceBepe (O4uH pas 3a
5-6 neT) noBpexaalT 6YTOHbI, UBETbl U MO0oAble NO6GErn KIKBbI KPYNHONIOAHOM.
3aWunTnTb ypoxaii BO3MOXHO MyTEM 3aTOM/eHWs Nocafok Wan 3agbiMieHveM. He
nposoAannacb Hamy pabota v No NMOBTOPHOMY MECKOBAHMWIO (My/NbYMpPOBAHMUIO) MO-
cafioK, NOCKOJIbKY 3TO AOPOrocTosias Mepa, U K TOMy OHa He Jasa 3ameTHOro no-
3UTUBHOIO pesynbTara.

O6LLen3BecTHO, 4YTO KIOKBa ManoTpeboBaTesibHa K MNOBbILEHHOMY N/I040PO-
OVIo NouyBbl [2], HO BCe Xe B Ky/ibType BeCbMa OT3blBYUMBA Ha AOMNOHUTE/IbHOE Nn-
TaHue. Ho Kak nokasas Halwl onbIT, 1 6e3 ygobpeHuini Ha TophsiHO-60N0THLIX MOY-
BaX, K/IOKBa KpPYMHOMAO4HAsA XOPOLIO pas3BMBaeTcs W MnogoHocuT. Becbma nep-
CNEKTUBHbI A1 NPUMEHEHUS HA N/IOAO0HOCALLMX KNIOKBEHHbIX NiaHTauusx nposiBu-
nn ceba mepneHHogelncTeywwme yaobpeHus. Vx pas3oBoe BHeCeHMe 3aMeTHO
NposBAAETCSA B TEYEHWe Tpex fIeT, YTO NO3BOJISET 0TKa3aTbCsA OT eXerogHoro MHo-
rOKpaTHOro BHECEHUS YA06PEHWNIA B MOYBY.

Hanuume Ha 3TUX 3eMnsX OTKPbITON MesMopaTuBHOW ceTu, a B psge cry4vaes
C CUCTEMOli BNyCKa-BblNycka BOAbl, CM/IaHMPOBaHHbIX NOMER, NoAroToBKa nnowann
CBOAMTCS /INLWb K OYNCTKE W Yr1y6neHno KaHanos. MNpy 3acCOpeHHOCTU nonei ma-
NIOLLEHHON ApeBeCHO-KYCTapHUKOBOW PacTUTENbHOCTbIO MPOU3BOAMTCA UX OYMCTKA.
Ha nonsix ¢ rny6okoi BbipaboTKON Topdla M BbICOKMM YPOBHEM FPYHTOBbIX BOA
BMECTO MOBEPXHOCTHOrO neckoBaHus BHocuTca go 1000 m3ra necka cnoem 8-10
CM C NocneayllyM nepeLuMBaHMEM €ro C OCTaTOYHbIM C/loeM Topdha Ha rnyoeuHy
20-25 cm. TpumeHeHMe 3TUX TexXHONOrMIii MNO3BOASAET co34aTtb TOpPgSHO-
MUHepasibHbIl Cy6CcTpaT C yay4ylleHHbIM TMAPOTEPMUYECKUM, BO3AYLWIHbIM 1 NULLe-
BbIM peXumamu, 4To 61aronpuATHO Cka3blBAeTCHA Ha POCTOBbIX U 6UONPOAYKLMOH-
HbIX Mpoueccax KokBbl. Ha Topdo-muHepansHOM cybcTpate oTMevaeTca 6onee
WHTEHCUBHOE OTTavBaHWe NoYBbl, HUBENPYETCA aMNANTyAa CyTOUHbIX KonebaHui
TemnepaTypbl, B pe3yfnbTaTte Yero CHMKaeTCca BEPOATHOCTb paguauMOHHbIX 3amo-
pO3KOB, YTO OCOOEHHO BaXHO AN pPaHHecnesblXx COPTOB B Havane Beretauuu.
Kpome TOro, pesko cokpaliaeTcs KO/MYeCcTBO OLHOMETHUX PacTeHWi KOKBbI, KO-
TOpble 0Ka3as/iMCb «BbITOMIKHYTbIMW» U3 MOYBbI Noc/ie nepe3vMoBKU. OnbITbl NOKa-
3a/u1, 4YTO 3TO CHWXeHue cocTaBnseT Ao 50 % Mo cpaBHEHW C yyacTkamu, rae
NPYMEHSANI0CHL NOBEPXHOCTHOE MECKOBaHMeE.

Mpepnaraemas TEXHONOIMUA BbipallMBaHUA K/IOKBbl Ha BblpabOTaHHbIX TOp-
hAHMKax npegycmaTpuBaeT Takke BHeceHue yaobpeHuidi He B rofg nocajku, a Ha-
yMHas Cc TpeTbero roga BblpawmMBaHus. BHeceHne ynobpeHuili B nepBblil rof Bere-
Tauuv npmBoamMT K 6YpHOMY paspacTaHunio COPHOI pacTUTENbHOCTU, KOTopas BefeT
cebsa arpeccuBHO MO OTHOLUEHUIO K ArOAHOW KynbType. [M03TOMY Mbl HE PEKOMEH-
AyeMm MCnonb3oBaTb MUHepasibHble yaobpeHus B nepsble ABa roga Boobue. Oco-
60e BHMMaHWe yaensetcs MNOAAB/EHUIO COPHOM pPacTUTENbHOCTU XMMUYECKUMU U
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arpoTeXHNYECKUMU npuemMamu A0 Nocagky KoKBbl. [pn 3TOM MCNONb3YKTCA rep-
6uumMabl 06 encTpebnuTenbHOro AeicTBNS, B YaCTHOCTM, payHaan, TopHago, c no-
cnefyowmMm MexaHUyeckum yganeHneM COpPHAKOB C NOJei, 0TBEAEHHbIX NOo4 K-
KBy. O6cyxJaemMass TexXHOM0rMa anpobupoBaHa Ha HWU3KOMIOAOPOAHBLIX 3eMAX
[BUHCKOI 1 KopeHeBCKOW aKCnepuMeHTasbHbIX /IeCHbIX 6a3 1 NoATBepXaaeT, YTo
cunamm Necoxo3sCTBEHHbIX yupexaeHuii peasbHO 3aknapiBatb W 3KCMAyaTupo-
BaTb K/IIOKBEHHbIE NnaHTauuy Ha naouwaan 3-5 ra.

B HacTosiee Bpems LUMPOKOE pacnpocTpaHeHue NosyyYnau OnbiTbl NO HEKOp-
HEBOMY MUTAHMWIO K/IOKBbI NPW MPOMbILIJIEHHOM Ky/bTUBUPOBaHWM ArogHuka. He-
KOpPHEBOE NUTaHWe pacTeHWin uMeeT pag NPEeUMMYLLECTB N0 CPaBHEHWMI0 C BHECEHU-
eM yaobpeHuii B nouBy. K HUM OTHOCATCA: BO3MOXHOCTb perynMpoBaTb POCT U
pasBuTME pacTeHuii B 3aBUCUMOCTW OT METEOPOsIOTMYECKNX Y MOYBEHHbIX YC/IOBWUNA;
CHMWKEHMEe pacxo[oB Ha yAobpeHus n noBbllueHne unx 3PEKTUBHOCTH; ObICTPOE
yCTpaHeHvne npu HefocTaTke OTAEesIbHbIX 3/IEMEHTOB. JTOT MpuMem Mo3BosseT
obecneuntb NUTaHWe pacTeHuin Npy He6NaroNPUATHLIX NOYBEHHbIX YCIOBUAX.

3akntoyeHne

PacueTbl 3KOHOMUYeCKOW 3P(heKTUBHOCTU CO34aHUSA U (DYHKLMOHUPOBaHUSA
ArOAHOW NAaHTauMu no onMCaHHON Bbille CXeMe Nokasasnau, YTo 3aTpaTtbl OKynakoT-
cAa yepes 3-4 roga nocne BCTYNNEHNA KOKBblI B CTaAMI0 TOBAPHOIO NI040HOLLIEHUS
WK1 Ha 7-8-1i rof, co BpeMeHM 3aknagkn nnaHtaymm [3].

CnncoK UMTNPOBaHHbIX NCTOYHUKOB

1 bambanos, H.H. Myt ncnonb3oBaHus naowaaein BblpaboTaHHbIX TOPASHLIX Me-
cTopoxaeHuii / H.H. Bambanos, B.B. CmupHoB, C.I'. BeneHbkuii 1 ap.] // Mpupogonons-
30BaHMeE 1 OXpaHa OKpyxXatoLen cpedpl: ¢b. cTarteit,- MuHck, 2000. - C. 58-59.

2. KyavHoB, M.A. PekomeHZauuu MO CO34aHUi0 MnaHTauuii cesepoamepuKaHcKol
KMHOKBbI KpynHonnogHoi / MLA. KyavHos, E.K. LLapkoBckuid. - MuHck, 1979. - 23 c.

3. bopaok, /1 B 3konoro-akoHoMuyeckoe 060cHOBaHue 3OdIEKTMBHOCTY BbipalLyiBa-
HUS1 K/THOKBbI KPYMHOM/IOAHOM Ha BblpaboTaHHbIX TopdusiHvkax Benapycn // U B. Bopaok,
B.E. Bonukos Il Nnogosoacteo. - Camoxsanosuyn, 2004. - Tom 15. - C. 370-375.

YK 631.452; 631.474

BO3AENCTBUE OCYLINTE/IBHON MEIMOPALINM HA U3MEHEHUE
COCTABA NMOYBEHHOIO NMOKPOBA 3EME/Ib BPECTCKOI'O NOJIECbA

Bocak B.H.

YupexpaeHue obpasoBaHus «BpecTcknii rocynapCTBEHHbI TEXHUUYECKUIA YHUBEPCU-
TeT», I. bpect, Pecnybnuka benapycsb, ieih@bstu.by

The influence of melioration process on soil degradation in region of Brest Po-
lesye is reported in the article.

BBeneHne

B HacTosluiee Bpems B npegenax TeppuTopun Benapycu OCylweHO OKOJo
1,45 M/H. Ta TOPgAHbIX MOYB, M3 HUX [1S1 CENIbCKOXO3AWCTBEHHbIX Lenein -
1,1 MAH. ra. B nofb30BaHUM CEMbCKOXO3SMCTBEHHbLIX NPEAnpuUsaTAl HaxoauTca
cBbille 0,97 M/H. ra yroauii Ha TOpgsiHbIX NOYBAX Pa3/IMUHbIX MOLLHOCTM, 60TaHN-
UeCKOro cocTasa M YPOBHSA OKY/IbTYPEHHOCTU. Bofbluas 4acTb (CBbille 65 %) Takux
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noys MMeeT MoLWHOoCTb Topda Ao 1 m, a 90 % TopthaHbix noys Benopycckoro Mo-
necbs NOACTUNAKTCA PbIX/bIMU NEeCYaHbIMU OTOXEHUAMU. Cpean HUX TOPQAHM-
CTO-T/IeeBble C MOLLHOCTLI0 Topdha MeHee 30 cm 3aHuMatoT 149,1 Tbic. ra (15,3 %),
TophsiHo-rneesble (30-50 cm) - 184,1 Thbic. ra (18,9%), TopgsiHble Ma/IOMOLHblE
(50-100 cm) - 304,1 TbIC. ra (31,2 %), TopthsiHbIe cpeAgHeMoLHblen (100-200 cm) -
261,5 Tbic. ra (26,8 %) 1 TopdsHble MowHble (6on1ee 200 cm) - 76,3 Thic. ra (7,8 %).

OCHOBHas 4acTb

Mpouecchbl aerpagauny TOpdSHbIX NOYB NPU OCYLUEHUW W MOCAEAYIOWEM WX
Ce/IbCKOX035AMCTBEHHOM MCNO/b30BaHUN ONpPefensatoTCca passioxeHnem u cpabor-
KO opraHuM4eckoro BellecTBa TOPQAHbIX NoyB. OAHOBPEMEHHO Ha cpaboTKy Top-
(ha okasblBalOT BAUSIHWE BUA W HOPMa OCYLUEHWSs, AABHOCTb OCBOEHUSs, y6uHa
YPOBHS TPYHTOBbIX BOf, XapakTep Ucnosib3oBaHnsa B ceBoobopoTe (Mod MOHOKY/Ib-
TYpOil TpaB wWAM Noj nponauHbiMK), a Takke MOLLHOCTb, 60TaHW4eckuii coctas,
30/1bHOCTb, CTeNeHb passnoxeHus Topda u Apyrne dakTtopbl. Mpy noacTunaHum
Topha neckamn u nepeocyLlleHnn TopdsiHble NOYBbI MOTYT NPEBPaTUTLCA B HU3KO-
nAoAHbIe MOYBbI TUNA AEePHOBO-MOA30/IMCTbIX NECHYaHbIX.

MporHo3Hble 06bEMbI pa3pyLLUEHNss OpraHNYeckoro BellecTBa TOPGAHbIX NOYB
3a nepuop 1999-2020 rT. Npu CNOXMBLUEMCSA XapakTepe X UCNosb30BaHNA cocTa-
BAT 115,7 MaH. T, a Topga 40 %-Hoi ycnoBHOW BRaxHOCTM 220,4 MAH. T. 3a npo-
rHO3MpyeMmblii NepPUos, MOLLHOCTb OPraHOreHHOrO CNosi TOP(PAHLIX NOYB B PasHbiX
pervoHax pecny6svku ymeHblinTca Ha 20-40 cm. B pesynbtaTe Bce TophsHUCTO-
rneesble NOYBbI TPAHCHOPMUPYIOTCA B OpraHOMUHEpasbHble C COoAepXaHnem op-
raHM4yeckoro BelecTBa B NaxoTHOM cfioe 15-30 %. B aTy xe rpynny nepeigeT u
yacTb TOpgusiHO-r/IeeBbiX NoyB - 80-90 ThiC. ra.

K 2020 r. nnowaab opraHOMUHepasibHbIX Noys yBennumutca Ha 230-240 TbiC. ra.
C y4yeToM Takmx NoyB, UMEILLUXCHA B HACTosLLee Bpems, o6las nnowaab opraHo-
MUHepasibHbIX NOYB, (HOPMUPYIOLLUNXCA HA MecTe TOPAHUCTO-rNeeBbIX, TOPPAHO-
rneeBbiX 1 TOPPSHbIX MasoMoLWHbIX cocTaBuT 330-350 Tbic. ra. MNpakTuyeckn Bce
TOphsAHO-rNeeBble NOYBbI NepenayT B TOPAHUCTO-T/IEEBbIE.

Takum o06pa3om, aHTpOnoreHHas 3BOMOUMA TOPMAHLIX NOYB 3aBepluaeTcs
NOJIHBIM MX paspyLleHVeM He3aBUCUMO OT TOro, Kakas HoBas (MCKYCCTBEHHas) 9Ko-
cucTeMa npuwnia Ha CMeHy ecTecTBeHHOl. CoBpeMeHHble TEXHOOMMU UCMNO/b30-
BaHNS TOPMSAHbIX NOYB MOTYT /IMLLUb B ONpeLesieHHOW CTENeHn 3aMeInTb CKOPOCTb
MX TpaHcdopmaLum, HO He rapaHTUPYIOT UX COXPaHEHUS B NPEXHEM Buge. Yxe ¢ Mo-
MeHTa ocylleHus TopdsiHaa noysa obpeyeHa Ha Aerpajaumnio v CBoe UcYe3HOBeHue
Kak Tmna. Ha ux mecte chopmupytotcs 6onee 6efHble No NAoLOPOANIO TakK Ha3blBae-
Mbl€ aHTPOMNOreHHble OpraHOMUHEpPasibHbIe, a B Ja/lbHENEM MUHepasibHble MOuYBbI
NpeuMyLLEeCTBEHHO NeCYaHoro rpaHy/IoMeTpUYecKoro coctasa.

O xapakTepe W3MeHeHWii cocTaBa MNOYBEHHOrO0 MOKPOBA WM arpoOXMMUYecKUX
nokasaTesnei, NPOM3OLLEALINX HA MeNMopupoBaHHbIX 3eMnsax Benopycckoro Mone-
Cbsl, MOXHO CyAWTb MO JaHHbIM PerynspHbIX NOYBEHHbIX 06CNefoBaHuMii, NPOBOAU-
MbIX cnyx6amu YN «benrvnpo3em» 1M 06n1acTHOW 30HasIbHOI arpoxumnaaboparo-
pvn. Ona penpes3eHTaTBHOCTM NpeAcTaBfeHHbIX AaHHbIX 6bl10 BbiGpaHo 4 X031ii-
cTBa B bpecTtckoi 06nactu, pasobLLeHHbIX TEPPUTOPUANEHO.

O6wan kapTnHa pacnpegeneHus CesibCKOXO3SANCTBEHHbIX 3eMeflb N0 OCHOB-
HbIM TMNam yroguin BeirnaguTt cnegyowmm obpasom.

Kak B 1978 rogy, Tak U B HacTosiLlee BpeMs TPaAULMOHHO BbICOKOM ocTaeTcs
00NA NallHW, B TOM YWC/e U Ha OCYLUEHHbIX 3eMaX. HavMeHbwnii yaenbHblil BeC
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9TOT nokasartesnb umeeT B CINK «XoTucnasckuin» (bbiBLINI KONX03 «3aBeTbl JlIeHu-
Ha») - 30,7 (27,5) % oT o6uwel (ocyweHHoW) naowaan, Hambonbwwuin - B CIK
«YyyeBuum» (6bIBLLKI COBXO3 UM JleHnHa) - 55,9 (64,8) % oT obuwiei (ocyweHHO)
naowaau.

3a 22 roga, npoweawmnx mexay Il v lll Typamu noyBeHHbIX 06cnefoBaHuii, BO
BCEX aHanun3mpyemblX X03MACTBaxX CYLLEeCTBEHHO YBe/MYWAachb A0S CEHOKOCHbIX
YroAuii, rnaBHbIM 06pa3oM 3a CUeT coKpalleHus nacTouy.

Hamy Takxe npoaHanM3npoBaHbl OCOBEHHOCTW pacnpefeneHvs 3eMesibHbIX
YrOAMIA NepeyncneHHbIX X03AACTB N0 NOYBEHHbLIM rpynnaM 1 pasHOBMAHOCTAM. Yc-
TAHOBJIEHO, YTO MWHEpasibHble MOYBbI MPefCcTaBfeHbl B OCHOBHOM C/iefyHLNMU
Tpemsa rpynnamu:

-0EePHOBO-NOA30/IMCTble aBTOMOPMHbIE M KPaTKOBPEMEHHO nepeyBnaxHse-
Mble NnecyaHble NouyBbI;

- JepPHOBO-MOA30/INCTbIE [/IeeBaTble U INeeBble necyaHble NoyBbl;

- lepHOBO-TNIeeBatble N lepPHOBO-T/IEEBbIE MEecYaHble NoYsbl.

MocnegHasa rpynna no4vs cpean MUHepasibHbIX MMeeT Hambonbliee pacnpo-
cTpaHeHue, a B CIK «XoTucnaBCkuii» 3aHMMaeT OKO0 MNOMOBWHbI Maowaan oT
BCEX OCTasIbHbIX TPynmn, BMecTe B3ATbIX. COOTHOLWEHWE MUHepasibHbIX WU OpraHo-
FEeHHbIX NMOYB B TPEX X035iCTBaX M3 yeTblpex kak Bo lI-m, Tak u B IlI-M Typax n3sme-
HUNocb HesHaunTenbHo. B CIMK «PapgocToBckmii» (GbIBLUNIA KONX03 «KpacHbIii nap-
Tn3aH») n CIK «YyuyeBnum» oHo npumepHo coctaBnseT 50:50, B CMNK «XoTucnas-
Cckuin» - 60:40 B Nosb3y MuHepanbHbiX. VcknoueHnem ssnsetca KYCI «Opexos-
ckoe» (BbbIBLUMA cOBX03 «OpEex0oBCKMii»), rae [0NA MUHepasbHbIX noys BO Il Type
3HaunTenbHO npesbiwana 50 %-ii yposeHb, a B Il Type cHusunacb go 35 % 3a
CYeT BBEAEHNS B XO35MCTBEHHbI/i 060POT HOBbIX OCYLUEHHbIX TOPSAHUKOB UTO Ka-
caeTcsa yyacTusi MMHepasibHbIX No4YB B 0buwen gone naowagen Bo Il u lll Typax no
KaTeropmsam ux XO3SWCTBEHHOIO MCNOJSIb30BaHWsA, TO KapTUHa BbINAAUT Cneayto-
wym obpasoM. B KYCIT «OpexoBckoe» 1x f0Ns1 B NaXOTHOM K/IMHE CHM3uiach ¢ 63
0o 42 %, Ha ceHokocax - € 44 po 19 %, a Ha nacTéuliax He3HauYnTeNbHO yBeNu-
ynnacb - ¢ 44 po 47 %. B CIMK «PagocToBCKuii» [0NS MUHEpasibHbIX MOYB Ha
nawHe Bo3pocna ¢ 52 fo 62 %, Ha ceHoKocax ocTasiacb NMPakTUYECKN Ha MpexHeMm
ypoBHe (37-38 %), Ha nacTouwax cHmannacek ¢ 60 go 36 %. B CIK «YyyeBnum» Ha
nalHAX 1 nacTouuiax 40N MUHepasibHbIX NMOYB OCTaBaslach CTabuibHOW - 48—49 %
1 64 %, COOTBETCTBEHHO, Ha CeHoKocax cHu3unack ¢ 52 no 40 %; B CMK «XoTucnas-
CKWii» Ha naLlHI0 NPUXOAMNOCE OT 72 A0 77 % MUHepasibHbIX MOYB, HA CEHOKOCHI - 58
1 54 % 1 Ha nactébuwa - 66 n59 % Bo Il n lll Typax, COOTBETCTBEHHO.

Bonee cnoxHoi npefctaBnseTca KapTMHa C OpraHoreHHbIMM noysamu. [ax-
Has rpynna noys Mocse Ux OCyLUEHWs, BOB/IEYEHNS B XO35AWICTBEHHbIA 060POT U UH-
TEHCUBHOW aKcnayatauuy nogBeprnacb 3HaunTebHbIM U3MEHEHUSAM.

B KYCI «OpexoBckoe» BO II-M Type o6cnepoBaHunii HAMGONbLUWIA yaebHbIl
BEC Cpefu OpraHoreHHbIX MoYB MMeNu TopgsiHble ManoMolHble - 609 ra wmau
34,5 %. LUnpoko 6bin npeacTaBneHbl Takke TOpdsHbIE cpegHeEMOLHbIe - 474 ra
nnn 26,9 %. XapaktepHo, 4To B 1978 rogy B XO3IMCTBE UME/IUCb KOHTYpPbI, XOTS U
OrpaHUYeHHble Mo NAowWaan, MOLWHbIX TOpdsAHbIX nous - 12 ra unm 0,7 %. Ha po-
N0 TOPPAHO-TNEEBbLIX U TOPGPAHUCTO-rNeeBbIX npuxogunock 15,8 n 18,0 %, cooT-
BETCTBEHHO. W TONbkO 4,1 % MOXHO 6bl/1I0 OTHECTW K AerpajvMpoBaHHbIM - Topgs-
HO-MUHEpasibHbIM C COofepXaHneM opraHudeckoro BeuiectBa (OB) 20-30 %. C
nepBoi NonoBuHbI 80-X IT. B AAHHOM XO03ACTBE Havyasacb MHTEHCUBHAas 3Kcnaya-
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Tauus MenuopupoBaHHbIX yroamit. Mo coctosHMio Ha 2000 rof COOTHOLUEHWe nouy-
BEHHbIX Pa3HOBMAHOCTEN OKa3asiocb UHbIM, Yem B 1978 rogy. Hanbonbwnin yaens-
Hbli Bec B Il Type umenu TopgsiHble MasioMolHble (36,5 %) u TophsaHO-TNeeBble
(35,7 %) nouBbl. [onsa cpeAHEMOLLHbIX TOPSAHLIX MOYB CHM3MNacb Ao 6,3 %, a
MOLLHblE NOYBbI HEe OTMeYanncb BOBCe. 3aTO yBenuuuiacb A0S AerpagupoBaH-
HbIX MOYB: TOPPAHO-MUHEpPA/IbHLIX C cogepxaHmem OB 20-30 %, ux ctano 8,1 %;
MUHEepasibHbIX OCTaTOYHO-TOPsIHbIX (OB 10-20 %) - 5,0 %; MMHepanbHbIX nocne
nosiHol cpaboTkn Topda necyaHbix noys - 0,4 %.

B CIMK «PagocTtoBckuii», B OT/iMuMe OT NpeAblayliero Xo3sncTsa, noytm Bce
TopdhsiHble NOYBbI Gbl/I BOB/MEYEHbI B XO3ANCTBEHHbIA 060POT elle B Havane 70-x T
Bo Il Type o6cnefoBaHuii 3gecb npeBanupoBann TOPQISHO-TeeBble MOYBbl -
814 ra wnn 40 %. 3HaumTesbHble NAoWaan 3aHMMany TopdsiHble MaslOMOLHbIE -
518 ra (25,4 %) n TophsiHUcTO-rneesble - 487 ra (23,9 %) nousbl. Ha gonto cpeg-
HEMOLLHbIX TOPhsIHNMKOB Npuxogmnnock 9,0 %, MowHbIX - 0,8 %. K kateropun gerpa-
ANpOoBaHHbIX 6b110 0THeceHo 19 ra (0,9 %) noys - TOpPhSAHO-MUHEpPasIbHBLIX C CoAep-
xaHmem OB 20-30 %. Mocne Il Typa o6cnenoBaHnii cutyaums nameHunach eule 60o-
nee cunbHo, Yem B KYCIT «OpexoBckoe». Tak, k 2000 rogy Aons TopsaHo-rneeBbix
noyYB cHu3wnack 8o 21,7 % u ctana conocTaBUMON € rpynnoin TopgsiHO-MUHepasb-
HbIX CU/IbHOMMHEepasiM3oBaHHbIX MoyB (21,4%). 3HA4YMTENbHO CHM3MAAcb [0NA
cpegHemolHbIX (3,6 %), manomoLlHbix (12,8 %) n TopthsaHo-rneeBbix (21,7 %) nouys.
Hao60poT, yaenbHbIA BEC MOYB pas/IMYHON CTeneHn aerpajauum Bospoc o 51,7 %,
yto coctasuio 1303,8 ra, U3 HUX NOMHOCTLH MUHEPa/IM30BaHHbLIX MecYaHbIX MoYs -
206,4 ra (8,2 %).

B CMNK «YyueBnum» Bo lI-M Type o6cnepoBaHuii Hambosiee LIMPOKO Obln
npeacTtaBneHbl TOPhsAHO-MUHEpasibHble cpegHeMuHepanuisoBaHHblie (OB 30-40 %)
nousbl - 1220,5 ra (52,1 %). [anee, no mepe ybbIBaHMA, NOYBbI pacnpesenninch
cnegywowmMm obpasom: TopgsiHo-reeBble - 601,4 ra (25,7%), TopgsHUCTO-
rneesble -247,5 ra (10,6 %), TopthsiHble manomouwHble - 207,6 ra (8,9 %), Topdhs-
Hble cpegHemoLlyHble - 57,4 ra (2,5 %) v TopdsHble MoLHble - 7,7 ra (0,3 %). IMo-
cne lll Typa o6cnegosaHunii HanboNbLIYO NNOWaAb 3aHUMany MUHepasbHble ocTa-
TOYHO-TOpgAHUCTbLIE NouBbl (OB 10-20 %) - 801,1 ra (30,2 %), a o6was niowaab
BCEX AerpaanpoBaHHbIX NoYB cocTaBuna 6onee 1576 ra (59,4 %), U3 HUX Neckn Ha
BbIrOpeBLLMX TopdsHmkax - 33,3 ra. [laHHas kateropusa AerpagvpoBaHHbIX NOYB
OTMeYeHa TO/IbKO B 3TOM X035CTBE U3 4-X Uccnegyembix.

B CIMK «XoTucnasckuii», no gaHHbiMm Il Typa obcnegoBaHuii, Hambonee pac-
npocTpaHeHHbIMK GblNIN TOPGSHO-TNeeBble NoYBbl - 672,9 ra (36,7 %). 3HaunTenb-
Hble naowaan 3aHumanu TopgsAHO-MUHepasibHble CpefHEMUHepasIn3oBaHHbIe -
572,6 ra (31,3 %) v TopdhsiHble MaslomoLHble - 464,1 ra (25,3 %) noysbl. Ha gonto
CpeAHEMOLLHbIX 1 MOLLHbIX TOPQSAHLIX NOYB Npuxoaunock no 4,9 % u 0,3 %, cooT-
BETCTBEHHO, TOpsAHUCTO-rNeeBbiX - 1,5%. Kak cnepgyet u3 pesynbtatos lll Typa
o6cnenoBaHunii, B X03ANCTBE YBENNYWUACA YAENbHbIA BEC TOPHPAHO-MUHEPASIbHBIX
cpefHeMUHepasiM30BaHHbIX NoYB A0 32,2 % W CHU3WACA B KaTeropum TopdsiHO-
rneesbix A0 32,2 %, TOPPSAHbIX MaNOMOLWHbIX - A0 13,4 %, TOpdsHbLIX cpeaHe-
MOLLHbIX - A0 1,0 %. 3TO X03ANCTBO - €ANHCTBEHHOE U3 UCCneayemblx, rge nocne
Il Typa obcnefoBaHuii COXpaHUNUCb TOPPSiHblIe MOLLHbIE MO4YBbI, XOTA W Ha He-
6onbLon nnowaan - Bcero 2 ra (0,1 %). MosBunacb 34ecb Takke OTCYTCTBYOLW AN
BO II-M Type kaTeropmsi MMHepasibHbIX OCTATOYHO-TOPMSAHBIX MEecyYaHbIX NOYB C CO-
nepxaHuem OB 5-10 % -214,1 ra nm 13,1 %.



3aknroueHmne

Takum o6pa3om, Ha MPOTSHKEHUN WUCCedyeMOoro nepuoga BO BCEX aHa/IU3u-
pyeMbIX X03ANCTBaX NPOU3OLLIN 3HAYUTENbHbIE M3MEHEHUs cocTaBa MOYBEHHOIO
NoKpoBa, 0CO6EHHO Ha TOPIAHO-60/10THLIX MOYBax, rae 6osee NAO0AOPOAHbIE pas-
HOBUAHOCTU TPaAHCOPMMPOBA/IMCL B MEHEE N/IOA0POAHbIE. [aHHbIN (dakT, B CBOHO
oyepefdpb, BblABMTaeT nepef arpapHoii Haykoi 3agadvy KOMMJIEKCHOrO peLleHus
npobsembl gerpagaunmm MennopupoBaHHbIX TOPASAHbLIX MOYB M UX UCNONb30BaHUS
0N HYXXA, HApOAHOTro X03siicTBa.

YK 630*237:630*945.4:630*116

AHTPOMOINEHHO HAPYLUEHHbBIE NECHbBIE SKOCUCTEMbI
N NMPOBJIEMbl X BOCCTAHOBJ/IEHNA

Bynko H.W., lWa6anesa M.A.

[ocyfgapcTBeHHOE HayuyHoe yupexaeHune «WHcTutyT neca HAH Benapycu»,
r. Fomenb, Pecny6nvka Benapych, formelior@tut.by

This paper reports data about the processes of flooding of forest stands in Be-
larus. The main causes of flooding have been defined; the criteria for assessing the
source of flooding, which determine the choice of direction and method of rehabili-
tation were presented.

BBeneHne

B Benapycu npo6siema aHTPONOreHHOro BO34ENCTBUS HA IeCHblE 3KOCUCTEMbI
CTOWT AocTaTtovyHo ocTpo. 3a nocnegHue 150 net B necHom coHae Benapycu 6bi-
no menuopupoBaHo 0Koso 600 ThiCc. ra 3emesnb, 0KOAO 1,5 MAH. ra nNoABepXeHo
B/IUSAHNIO ME/IMOPATUBHbLIX CeTel, PaCrnoOfIOKEHHbIX Ha CebCKOXO3SANCTBEHHbIX
3eMnax. /1 B To xe Bpems - TpeTb flecHoro ooHza benapycu npegcrtaBnseT coboi
M36bITOYHO YB/I@XHEHHbIE NecHble 3eMnn. B nocnegHue 20-25 neT npouecchbl ns-
MEHEeHUs1 TMAPOSIOTNYECKOro peXxuma 3TMX 3emeflb B CTOPOHY nofAbema YypoBHel
rpyHToBbIX BOZ (YIB) cywecTBeHHO ycununaucbk. CchopmupoBanacb ocobas karte-
ropusi N36bITOYHO YBNAXKHEHHbLIX 3eMeflb - MNOATOMN/IEHHbIE 3eM/IN, XapakTepusyto-
lMecs vauwie BCero peskuM, ObICTPbIM W3MEHEHWEM TUAPOSOTUYECKOTO pexunMa,
COMpoBOXAAlLWMMCA NocreayoLlLein rméenslo npomspacTalonx Ha 3TUX 3emasx
necos. lNoaTonneHve NecHbIX 3eMeslb CONPOBOXAAEeTCHA PAAOM OTpuuaTesibHbIX
NnocneacTBuin: yxyalaeTcs poCT HacaxAeHUA, yMeHbLlaeTca NpupocT ApeBeCUHbI,
NpoucxXoaunT rnbenb HacaxieHwii, TpaHcdopmauns 3emeslb B MeHee NpPOAYyKTUB-
Hble, uaeT gerpagauns naHawadToB, YBENUYMBAETCA WHTEHCMBHOCTb MOCTyM/e-
HWUA PagUOHYKIMA0B B APEBECUHY Ha 3arpsA3HEHHbIX TEPPUTOPUSX.

OcHOBHas yacTb

Cpefv NOATOMN/MEHHbIX NIECHbIX 3eMeslb OnpefenieHHas A0AS NPUXOAUTCA Ha
TeppuTopuK, rae peskoe MOBbleHWe YPOBHSA TPYHTOBbIX BOJ OOYC/MIOBNEHO MNpu-
poaHbIMK hakTopamu (aeATenbHOCTb 606poB, pe3koe nosbiweHve YIB B KOTNO-
BMHax BCMeACTBME BbiNageHns 60MbLOro KoamyecTsa 0cajkoB, pacnaj nepectoii-
HbIX HacaXAeHWn 1 yxyaweHne nx MeavopatmBHoli ponun). OgHako B 60MbLLIMHCTBE
cnyyaeB nofronsieHne o6ycnas/MBaeTCs aHTPOMOreHHbIM BO3eicTBueM. B pe-
3ynbTare BbI6GOPOYHOro ob6cnenoBaHUs OTAENbHbIX N1ecx030B Benapycu 6b110 yc-
2
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TAHOB/IEHO, YTO M/OWAAb NOATOM/IEHHbIX SIECHBIX 3eMeflb BC/eACTBUE aHTPOro-
reHHOro BO3JeiNCcTBMA conoctasBuma C NAowWafbio ouULManbHO YUYTEHHbIX Menno-
pypoBaHHbIX 3eMeflb B leCHOM (hoHfe, Haxogswemcs B BefeHun MIX Pecny6nu-
Kn Benapycb (275 TbiC. ra).

Hanbonee 3HauMMbIMK hakTOpamy W3MEHEHUS TUAPOSIOTMYECKOTO pexmma
NIeCHbIX 3KOCUCTEM, KaK Nokasanu Halun uccrefoBaHusa nocnefHux neT, sABastTCs:

- HapyLleHWe C/IOXWBLLErocs rnaposIorMyeckoro pexuma npu cTpouTenbcTse
1 3Kcnnyataumnm MHeNHbIX COOPYXEHWA: aBTOMOOW/IBbHBIX W Xesne3HbIx gopor, J19M
N NINHWIA cBA3K, HeddTe- 1 ra3onpoBOAOB, APYTNX KOMMYHUKALWIA;

- HapylleHve rmaposIorMYecKkoro pexuma fIeCHbIX 3emMesib Npu CTpouTeNbCTBe
1 aKcnnyataumm nosbAepHbIX CUCTEM U HAMOPHbLIX BOLOXPaHUNULL, B NoliMe peku
Mpunateb;

- NocneAcTevs IMKBUAALMN TEXHOTEHHBIX aBapuidi Ha HedbTe- 1 ra3onpoBoaax;

- YCTPOICTBO BOAOXPaHWINULL, BOAOEMOB, MPYyAoB, Pbl6OBOAYECKUX XO3ANCTB;

- paspylleHVne OCYLIUTEsIbHOW ceTu Ha Tepputopum necHoro coHaa, 06y-
C/IOB/IEHHOE TEeXHOJIOTMYECKUMU acrnektamm aHTPOMNoreHHon feAaTesibHoCTU (yCT-
polCTBO Nepee3fioB, HACbIMHbIX NAOTUH, Aamb, nepemblyek, PEKOHCTPYKUUS MeX-
XO35WCTBEHHbIX MENNOPATUBHbIX CUCTEM YACTAMU);

- peHaTtypanusauus 60710T WCKyCCTBEHHbIM 3abofiauvBaHneM 6e3 yyeTa
penbea MeCTHOCTU U HECBOEBPEMEHHbIE YXO/bl 3a Helf;

- BblpybKa cnesbIX HacaxeHWin XBONHbIX 1 TBEPAO/INCTBEHHbIX NOPOA Ha W3-
6bITOYHO YBMIAXKHEHHbIX 3EM/ISIX.

Mpo6nema BOCCTAHOBMEHUS /IECHbIX 3KOCUCTEM, MOABEPrLINXCA aHTPOnoreH-
HOMY MOATOMNMEHNIO, MOXET ObITb pelleHa nocne ux obcnefoBaHns U OLEHKU Co-
CTOAIHMA. Ha OCHOBaHUM MOJTyYEHHbIX AaHHbLIX Heo6XoAMMO onpefesinTb BO3MOX-
HOCTb peabunutauuy ovara MOATOMNJEHUS U Bbl6paTb ee HanpasseHue. puopu-
TETHbIM HanpasfieHNneM A0/DKHO ObITb 1€COX03ANCTBEHHOE, OfiHAKO B psfe crnyya-
eB MOXeT 6blTb BblOpaHO BOJOXO3ANCTBEHHOE, peKkpealMoHHOe, NPUPOA0OXPaH-
HOoe W Apyrue Hanpas/eHus.

[N noATONNEHHbIX NTECHBIX HAcaxXeHWn npegnaralTcs cnefyoline OCHOB-
Hble KPUTEPUW OLEHKN: AAaBHOCTb BO3HWKHOBEHUS ouyara noATonjeHus («Bo3pacT»
oyara); reomopdposiornyeckme ycroeusa ovara v npunerawowmx TeppuTopuin; Hanm-
yne n COCTOSIHME MesimopaTuBHONM ceTu. Takxe crefyeT yuuTbiBaTb WM BCNOMOra-
Te/flbHble KpUTepuu: noLwab ovara noAToneHns; o6paTtMmMocTb NoCNefCTBUIA Noj-
TOMMEHNSA; MECTOHAXOXAEHNE, PACCTOSAHWE OT HaCesIeHHbIX MyHKTOB, AOCTYNHOCTb;
nocneacTeua pasBuUTUA ovara 4718 npunerarwmnx TeppuTopuii; Hasimune nocesieHunii
606poB; Ha/lMuMe B ovare pefkMx U Mcyesarlmx BuAoB hopbl U dayHbl, npej-
nonaraemMble 06beMbI 3aTpaT Ha BbIMOSIHEHNE peabunTaLuoHHbIX MEPONPUSATUIA.

Tak, OCyWecTBUTb peabunuTauuio ovara MOATOMNJEHUS Tem npole, Yem
MeHbLLe ero «Bo3pacT». B 3aBUCMMOCTM OT MHTEHCUBHOCTU (POPMMUPOBAHUA ovara
NOATONNEHUS U XapakTepa uayLwmx B HEM NPOLECCoB LiesiecoobpasHo nogpaspe-
NNTb o4arn NoATON/EHUs No «BO3pacTy», Kak ykasaHo B Tabnuue 1.

B 60MbWINHCTBE CnyyaeB YeM 6Gofblie «BO3pacT» ovara MOATOMIEHMS, TEM
6osbLle 3aHMMaemasn um nnowage. Mpu peabunuraumm 60MbLLIMX o4aros TpebyeT-
CS YCTPOWCTBO 3HAUMTE/IbHOTO KOIMYECTBA WHXEHEPHbIX COOPYXEHW U cyliecT-
BeHHble 06beMbl 3aTpart. Bo3pacTom onpepgensercss U 06patMMoCTb NocieAcTBuii
nogronsieHusa. B yactHocTu, B Bo3pacTe cBbie 50 neT, npu hopMuposBaHmn Bep-
X0BOro 60/10Ta, NOCNeACTBUA NOATOMNIEHNS, Kak NpaBuio, HeobpaTUMbl.
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Ta6nuua 1- XapakTepucTuKa NpoLeccoB, NMPOMCXOAsLIMX B oYarax nofTon/e-
HUSA C U3MEHEHNEM «BO3pacTa» 0Yaros

Craguu npouecca BospacTt
A pou CocTofiHMe HacaxgeHus P

nogronnexuns ovara, ner
OpMUPOBaHNE KYPTWUH YCOXLIEro APEeBOCTOA B MOHMKEHHbIX
HavanbHas dhopmmp P Y Ap 1-5
MecTax oyara
Hacax/jeHue ycox/io B 30He 3aTOMNjeHus, naet npowecc ero oc-
PassuTMe AcHue y AET Npoy 5-10(20)
nabneHnsa B 30He NOATOMNNEHUA
VIHTeHcuBHOE B 30He 3aTOon/ieHns B6/M3N UCTOYHMKA NOATONSIEHNS (DOPMUPY-
paclipeHme Ha eTCcsl HU3MHHOEe 60/10TO, PaCLUMPAOTCA 30HbI 3aTOMNIEHUS U NOA- 10(20)-
npunerawowue TON/EHUs, Ha rpaHule 3aToneHns n NoATON/IeHNst BO3HUKaeT 40(50)
TeppuTtopumn Kalima ycblxaHus ApeBOCTOs

HacaX/eHusi B 30HaX 3aTOMNJIeHNsa 1 NOATONIEHNSA YCOX/N,
Crabunusauma  fganbHelillero paclwiMpeHust oyara He NPOMCXoOAMT, B oyare hop- CBblle 50
MUpyeTCs B LleHTpe - BepxoBoe 60/10TO, N0 KpasiM - HWU3WHHOEe

OcyluecTBneHe peabunutTauum NOTOMJIEHHbIX JIECHBIX 3eMeslb HanpaB/eHo,
B MEPBYH ouepenb, Ha YCTPaHeHMe NPUUMHbI NnogTonneHus. Tak, npu o6pasoBaHUn
NOATON/IEHUS] M HAapPYLLEHUN CTOKa BOfbl SIMHEHBIMU KOMMYHUKaLUAMU BO3MOXHO
BOCCTaHOB/IEHNE npexHero YIB nn6o nytem ycTpoiicTBa BOAONPOMYCKHLIX COOpPY-
XEHWn Yyepes NMHelHble KOMMYHUKauun, Nn6o c6pocom BoAbl M3 ovara nogronse-
HUS MO KaHany, NPOJIOKEHHOMY napanfieslbHo IMHEWHOMY KOMMYHWUKaLMOHHOMY
COOPYXeHUo [0 6anxkaiilero BOA0NPONYCKHOTO COOPYXEHUS.

Mpu HapyweHun paboTOCNOCOBHOCTM MeSMOpPaTUBHOW CETU AO/KHbI ObiTb
BbIMO/IHEHbI MEPONPUATUS MO €€ BOCCTAHOB/IEHNIO.

LlomkHbl GblITb BOCCTAHOB/IEHbI €CTECTBEHHbIE BOLOTOKM, YHUUTOXEHHbIE Mpu
NNKBUOALUUN TEXHOTEHHbIX aBapwidi, NMM6G0 AOMKEH 6bITb NOCTPOEH 06BOAHONI KaHan
BOKPYI MecTa TeEXHOTeHHOI aBapuu.

Ecnvn nogbem YIB Bobille AoNyCTUMOTO /18 XU3HEeAESATENbHOCTU HacaXaeHWiA
npov3oLuesn, BC/AEACTBME BbIPYOGKM CMefbIX WM MepPecTOiHbIX HacaXAeHui, ux
pacnaga, [O/MKHO 6biTb NPeayCMOTPEHO APEHUPOBaHUE BbIPYGOK CETbI MESIKMX
KaHas10B € Noc/eayLWwuyM yaaneHneM U3 HUX BoAbl B BOAOOTBOASLLNIA KaHaU.

Mpu cTpouTENbLCTBE MNOJILAEPOB HE AO/MKHA AONYCKATbCS M30MALUS JIECHbIX
MaccrBOB U UX OrpaxaeHve gambamu co BCex CTOPOH. [lo/keH 6biTb oGecneyeH
6ecnpensiTCTBEHHbIN 3aX04 M BbIXOJ NaBOAKOBLIX BOA B MacCUBbI, NpuierawLime K
nonbAepamM, ¢ y4eTOM HanpaB/ieHus ABUXEHNUA 3TuUX BOZ Mo MaccuBam. [ns o6ec-
neyeHusi nNponycka NaBOAKOBbIX BOJ, Yepe3 SIeCHble MACCUBbl, OrpaXAeHHble faM-
6aMu nonbaepoB 60/ee YeM C ABYX CTOPOH, AO/IXHA MPOM3BOAUTLCA PEKOHCTPYK-
UMa OTAENbHBIX YYaCTKOB MOJbAEPOB TakMM MyTem, 4To6bl Obl1 BOCCTAHOB/IEH
cBO6OAHBI NMPOX0J NaBOAKOBLIX BOJ, 06GeCneyveHo KX TeyeHue no noxbuHam, pe-
ynwam, pycnam yepes 3Tm MacCuBbl.

MoBTOpHOE 3ab6onaunMBaHve BO3MOXHO TOJIbKO MPW YCMOBWUM OGecneyeHus,
nycTb [axe MNOCPEACTBOM CTPOMTENLCTBA C/IOXKHBIX WMHXEHEPHbLIX COOPYXEHWiA,
6€e30MacHOro COCTOSIHUA NpUerarLLMx TEPPUTOPWUiA, B TOM YUC/E NTECHbIX.

3ak/toyeHne

YBenuueHve niowaan noATOMEeHHbIX fIeCHbIX 3eMenb B Benapycu, npuyn-
HOW BO3HUKHOBEHWS KOTOPbIX SIBASIIOTCA pas3/iMuHble hakTopbl, rMaBHbIM 06pa3oMm,
aHTPOMOreHHOro xapakTtepa, TpebyeT pa3paboTkum cnocoba ux peabunuTauum.
MpropMTETHLIM HanpaB/ieHMEM peadbunuTaumMnm NOATONMNEHHbIX HACaXAEHWU [OMXK-
HO ObITb nlecoxo3siiicTBeHHoe. OfHaKo BbIGOp HanpaBneHusi peabunutauum [on-
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XeH Npon3BoanTbCA nocse aetasibHOro O6CHEAOBaHMH ovyara noartonsieHus. Pea-
6I/II'II/ITaLI.I/IF| noATON/IEHHbIX NECHbLIX 3eéMe/lb CBA3aHa, B NepBylo o4vyepenb, C JINKBU-
,qau,meﬁ NUCTOYHUKa noatonsieHna u ocywecTBnidaAeTca no-pasHomMy B 3aBUCUMOCTU
OT NPUYUH, Bbi3BaBLLUNX N3MEHEHWE BOAHOIO pexunma.

Y[IK 630.18(476)

OCOBEHHOCTW/ TPAHC®OPMALINV MUHEPAJIbHOITO COCTABA JIECHbIX
OKOCUCTEM B YCJ/TIOBUAX MPOMbILWJIEHHOW CPEbI

Bycbko E.I.
YupexpaeHune obpasoBaHusi «benopycckuii rocyfapcTBeHHbIi arpapHbllii TexHuue-
CKuin yHMBepcuTeT», I. MuHck, Pecny6nvka Benapych, Rektorat@ batu.edu.by

To match the level of the environmental pollution of Belarus by industrial pollu-
tions were held bioindication researches of wood plant among 590 test points of
plant patterns selections according to general European methods. The concentra-
tion of the heavy metals (Pb, Cd, Ni, Cr, Sr, Cu, Zn, Mn, Co) and the range of other
chemical elements is marked on plasma spectrometer “Spektroflame"” (Germany).

BBeneHune

VHTeHCcuMBHOE pa3BuMTUE MPOMbILL/IEHHOrO npou3soacTBa B benapycu B no-
cnefiHne [OecATUNeTUs BbI3BA/IO CYLECTBEHHbIE WU3MEHEHUS B COCTOSIHUM OKpYy-
xawuleli cpefpbl, YTO B U3BECTHOW Mepe NPMBENO K HapyLIEHW0 3KOSI0rM4Yeckoro
paBHOBeECWS B NPUPOAHbLIX KOMMNEKCaX, B TOM YMC/E B /IECHbIX 3KOCUCTEMAX.

MocKkonbKy nec SABNAETCA OCHOBHbIM akKyMy/lSTOPOM U TpaHcqopMaTopoMm
CO/IHEYHOW paguaumn B GUOTMYECKOM U 3IHEepreTMYeckoMm noToke 6Guocdepbl U
rnaBHeliLMM NPOAYLEHTOM OpPraHM4yeckoro BellecTBa, a Takxe BbINOHAET knuMma-
TOO6pasyoLLyo, BOAOOXPaHHYK M NPOTUBO3PO3NOHHYIO (DYHKUMW, TO NpeacTaBns-
eTca uenecoobpasHbiM onNpeaesivTb XxapakTep U CTENeHb ero 0TBETHON peakuun Ha
BO3/JeNCTBME TEXHOTEHHbIX WU peKpeaLMOHHbIX Harpy3ok, CnOCOOCTBYIOLLMX YXYA-
LIEHWIO /IecopacTUTEsIbHbIX YCI0BUIA.

B npegplaywmnx Hawux pabotax (Cupgoposud, Apabein, Bycbko n gp. 1990;
AnexHo, Apab6eii, Bycbko, n gp. 1992; Bycbko, un gp., 1995) 6bI10 yCTaHOB/EHO,
YTO, HECMOTPSA Ha BblpaXKEHHbIE Pa3IMynsa XMMUYECKOro cocTaBa XMMUYECKUX Mnos-
NOTAHTOB, WX KOSIMYECTB W MyTei NOCTYN/eHns npu pas/imyHoi cneunduke n Tex-
HOMOrMKM NPOU3BOACTB, NPAKTUYECKM Ha BCEX CTaumoHapax, pacnosioXeHHbIX B 30-
He (DYHKLMOHUPOBAHUA MPOMbILLIEHHBIX 06BEKTOB, 6bII0 YCTAHOBMEHO NPUCYTCT-
BME B COCTaBE TEXHOIEHHbIX 3MUCCUI OBLUNX UHIPEANEHTOB, Kak-TO: TSXENbIX Me-
TasNIoB, KpemHe3ema, coefMHeHuli cepbl, asota W psga Apyrnx. 31O NO3BOMAUO
N3Ha4Ya/IbHO NPeAnofoXUTb Hannumne obLMX YepT B XapakTepe ux BO3AelCTBMA Ha
OCHOBHblE KOMTMOHEHTbI /IECHbIX 3KOCUCTEM - acCUMWUIMpPYIOLLME OpraHbl, onag,
NIeCHYI0 NOACTUKY U MOYBbI.

YcnoBus, metoabl N 06bEKTbI NCCNen0BaHUN

[na 06bEKTUBHOI OLEHKM 3KOIOTUYECKON CcuTyalummn, CNoXuBLLECS B pecnyo6-
Nivke noJj BO3AeNCTBMEM TEXHOTEeHHOro dpakTopa, npeacTaBnAaeTcs HeobxoAuMbIM
BbIY/IEHUTb U3 LUMPOKOrO CNEKTPa 3/1IEMEHTOB, BXOAALLMX B MPOMbILL/IEHHbIE 3MWUC-
CcuK, Te 3/IEMEHTbI, KOTOPble 0Ka3blBalT Hanbobllee BAUSHUE HA OOMEHHbIe Npo-
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Lecchbl B /lecHbIX 3kocuctemax. C 3TOi LeNbio MUHepasbHbI COCTaB yKa3aHHbIX
KOMMOHEHTOB, Kak U B 60/lee paHHMX HallUX McCnefoBaHusiX, oueHuBasnca no 21
nokasaTtesnto.

OueHKa YpOBHS 3arpsi3HeHUsi NPUpPoOLHON cpefbl Benapycu NpoMbILIEHHLIMU
TOKCMKAHTaMW B LiE/IOM ¥ Ha ee OCHOBE - BbIGOp CTaUMOHApPOB A5 NMPOBeAeHUs
NOCTOSIHHLIX MCCNeAoBaHuii 6blM NpoBedeHbl MyTeM NPOBefeHUs GuouHamkauu-
OHHbIX MUCCneaoBaHuii NecHol pacTutensHocTU B 590 nyHKTax oT6opa pacTutesb-
HbIX 06pa3LoB B COOTBETCTBMM C 06LLEEBPONENCKON mMeToaukoi. KoHueHTpauus
Tsxxenbix metannos (Pb, Cd, Ni, Cr, Sr, Cu, Zn, Mn, Co0) 1 psaga gpyrux xvmMmuye-
CKMX 3/IEMEHTOB oOMnpefesieHa Ha nnasMeHHOM cnekTpomeTpe «Spektroflame»
(FepmaHms).

Ha ocHOBe BbINO/IHEHHBIX KAPT-CXEM MO KaXAO0MYy XMMUYECKOMY 3/IEMEHTY yC-
TAHOB/IEHO, UTO OYary MOBLILEHHOIO HAaKOMAEHUs TsHKesbIX MeTa/loB B TecT-
06bekTax Nokann3oBaHbl Ha HE3HAUYMTENbHOW NNoLWaan, a OCHOBHAsA YacTb CTPaHbl
Xapakrtepusyetcsi TM60 POHOBbIM, IMG0 HECKObKO MPEBbLILLAIOLNM €r0 YPOBHEM
3arpsisHeHusl.

Wcxoaa n3 o63opa NpUHUMNOB M MEeToA0B (DUTOMHAMKALMM NPWU NPOBEAEHUN
6M10/I0rMYEeCKOr0 MOHUTOPMHIA TEXHOTEHHOTO BO3AEWCTBUSI HA MPUPOAHbIE 3KOCU-
CTeMbl, Mbl OCTAHOBUN CBOIi BbIGOP HA M3YYeHWU OTBETHOM peakuuyu Ha ero npo-
SIB/IEHUS1 Y COCHOBbIX (DUTOLLEHO30B, 06pa30BaHHbIX OCHOBHOI A9 Hallero pervo-
Ha necoobpasytoleli Nopoaoii.

VccnepoBaHns 6bin BbINOIHEHbI B JIECHBLIX HACAXAEHUAX, CHOPMUPOBAHHBIX
rnaBHon ansi benapycu necoobpasyloulein Nopoaoi - COCHON OObIKHOBEHHON, U
3aHMMaloLLMX B HacTosiLee Bpems 51,6 % ee 1econokpbITOl nioLaau.

C uenbio nonyyeHus Hanbonee NOJSIHOTO NPeACTaB/IEHUsI O XapakTepe n3Me-
HEHWI OTAENbHbIX CTPYKTYPHbIX KOMMOHEHTOB COCHOBbLIX (DUTOLEHO30B B YC/I0BUSAX
NPOMBILLNEHHON cpefbl Ha Tepputopun Benopycu 6bina ycTaHOBMEHA cepust cTa-
LMOHAPOB B HacaXAeHUsX, rpaHuyalmx ¢ Hanbosnee KpynHbIMUA NPOMbILLIEHHBIMA
o6bekTamu, NocTaBAALWLMMY B aTMocepy pasHoobpasHble NoAATaHTbl, ¥ COOT-
BETCTBEHHO - CEpus aHa/IOMMYHbIX CTaLMOHAPOB, PACMO/IOKEHHbIX HA COMpeaesib-
HOW TeppuTOpuM, HO HaxXOAALMXCSA Ha AOCTATOYHOM YAANeHWU OT UHAYCTpUasib-
HbIX 06BEKTOB - B YC/I0BUSAX GMOCEPHbIX 3aN0BEAHNKOB.

270 obecneunmBano, C OAHON CTOPOHbLI, Hanbonee LWMPOKUA oXxBaT Mccneno-
BaHWSMM MPOCTPaHCTBA CTPaHbl C Y4eTOM BapuabeslbHOCTM ee MOYBEHHO-
KMMaTUYECKUX XapaKTepUCTHK, C APYrOil - MO3BOMAMO BbISIBUTL CTEMEHb OTK/IOHE-
HW1 OT HOPMbI U3yYaeMbIX MokasaTesnieid, B 3aBUCUMOCTN OT CMeuntUKn TEXHOTeH-
HOTO 3arpsi3HeHNs1 KOHKPETHbIX MPOMBILLIEHHbIX NPEANPUSATHIA.

WccnepoBaHusi 6GbiiM NMpoBefieHbl B ABYX CepUsX (HAXOASLUMXCS B YCNOBUAX
NPOMBILLNEHHON cpefibl N 3anoBefAHbIX) COCHOBbIX (PUTOLEHO30B, (DYHKLMOHMPYIO-
WKMX B6M3M LecTn 06n1acTHbIX LEeHTPOB pecnybnvku, a Takke ropogos Hosono-
nouka, Mosbipsi (C pa3BuTon HehTEXMMUYECKON MPOMBbILWIEHHOCTbLIO) KU HoBOMy-
komns (FP3C).

C uenbio NosyyeHns cpaBHUTESbHBIX Nokasateneli 6blIM yCTaHOBMEHbI C CO-
6No04eHMEM MpUHUMNA afeKBaTHOCTU CTauMOHApHbIE KOHTPOJIbHble MpPOGHbIE
naowaam Ha 3HauuTeslbHOM yaaneHnn OT UCTOYHMKOB MPOMbILL/IEHHBIX BbIGPOCOB,
TO eCTb Ha paccTosiHum He MeHee 90 kM. [nsi ceBepHOit YacTn Benapycu KOHTpoO-
NleM CNyXwau npo6Hble Nnowaan, OTBEAEHHbIE B COCHSIKaxX Ha TeppuTopun Bepe-
3MHCKOTO GMOCHhepHOro 3anoBefHuKa, NSl LeHTpasbHol - Ha TeppuTopun Hanu-
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BGOKCKOI NyLy, ANSA 3anafgHoi YacTn pecnybnvkn - Ha TeppuTopun HaumoHasbHo-
ro napka «benosexckasi nywa», a An1a BOCTOYHOW U KOro-BOCTOYHOW YacTel - B CO-
cHsikax OKTA6pbCkoro necxosa (Fomenbckas 06nacTb).

Bcero Ha Bcex uccnegyembix o6bekTax 6bina yctaHoBsieHa 41 nocTosiHHas
npo6Has nnowagb, B TOM YUC/IE B KOHTPO/IbHbLIX YCNOBUSX - 11 (PUCYHOK).

Pe3ynbTaTbl nccnegoBaHuin

ViccnepoBaHvne MHTErpasibHOr0 YpoBHS BO3AENCTBUS TEXHOTEHHbIX MOJ/IOTaH-
TOB Ha M3YYeHHbI KOMM/IEKC KOMMOHEHTOB JIECHbLIX 3KocucTeM Benapycu - xBoto,
onag, /IeCHy0 NOACTU/IKY W MOYBbI - NOKasano, YTo Ha (QOHe pas3/IMynii rnyGuHbI
TpaHcdopMaLmm X XMMMUYECKOTO COCTaBa B OTAE/IbHbIX YacTAX pernoHa ycTaHoB-
NIEHO BblpaXeHHOE yCuUAne akKyMynsiuum B HAX OTHOCUTENbHO 3anoBefHOl Teppu-
Topun Ni, Na, S, Pb n Fe, Hanbonee nposiBuslieecss Ha MUHCKOM ¥ POAHEHCKOM
cTaymoHapax, npv napansieNlbHoOM MOBbIWEHUN MUTPaLMOHHON Cnoco6HOCTM Mg,
K, Cr, P n B, 0c06eHHO B ycnoBusix FomenibCckoro 1 Mo3bIpcKoro ctauMoHapoB.

K uncny anemMeHToB, 06HAPYXUBLLUMX OLHOBPEMEHHOE YCUNEHUE aKKyMyNsauum
B 60/bLIMHCTBE KOMMOHEHTOB JIECHLIX 3KOCUCTEM, CNneayeT OTHECTU Ha MUHCKOM
ctaymoHape - Si, Ca, S, Na, Zn u Co; 'pogHeHckom - Mg, S, Na n Ni; Mo3bipckom -
Cu, Ni, Cr n Pb; Morunesckom - Fe, S, Ni n Co; bpectckom - Ni, Pb n Sr; Bute6-
ckoM - Ca, Ni n Na; Nlomenbckom - S, Na n Pb; HoBononoukom - S, Ni n Na.

PUCYHOK - Cxema pa3melLeHust NocTOsiHHbIX NPOGHbLIX MoLlajei Ha TeppuTopun Benapycu

3aknyeHve

MonyyeHHble pe3ynbTaTbl UCCIeL0BAHWA OAHO3HAYHO YKa3biBalOT Ha TO, YTO
NecHble 3KocUCTEMbl, 06n1afas BbICOKOW 3aMKHYTOCTbHO OGMOSI0OrMYEeCcKoro KpyroBo-
poTa XMMUYECKNX 3/1IEMEHTOB, 3HAYUTE/NIbHON BEPTUKA/IbHOW MOLLHOCTBIO U OrpoM-
HOIA BHYTPEHHEN NOBEPXHOCTbIO, OT/INHAOTCS CU/IbHBLIMKU BydhepHbIMY CBOMCTBaMY,
YTO NO3BOJISAET MM NPOTUBOCTOATb Pa3pyLUMUTENbHONM CU1e BHELIHUX BO3AEWCTBUIA 1
obecneunBartb nogaepxaHve cTabusibHOW NPUPOAHON 06CTAHOBKN Ha 3aHMMaeMbIX
UMW TEPPUTOPUSAX.
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AKTYA/IbHOCTb YUETA COBPEMEHHbIX UBMEHEHWI KIMMATA B
OBNNACTUN TEXHNYECKOIO HOPMNPOBAHNA N CTAHOAPTU3ALIMN B
CTPOUTENBLCTBE

Banyes B.E., Mewwuk O.I.

YupexaeHue obpasoBaHus «BpecTckuii rocyfapCTBEHHbIN TEXHUYECKUI YHUBEepCH-
TeT», I. bpect, Pecnybnuka benapycb, mop@bstu.by

The article analyzes the current problems of building climatology in Belarus.
Objects of study are snow loads, wind and temperature effects on buildings and
constructions.

BBeneHne

B Pecnyb6nuke benapycb ocyliecTBAsSeTca nnaHoMepHas paspaboTka Hauuo-
Has/lbHbIX TEeXHWYEeCcKMX KOAEeKCOB YycTaHoBuBLUelcsa npakTukn (TKIT), yBsi3aHHbIX
yepes nocpeacTBO HauumoHasbHbIX MPUIOXEHUI C COOTBETCTBYOLWMMM EBponeii-
ckumu ctaHgaptamn (EN). CTeneHb COOTBETCTBUA/HECOOTBETCTBUSA HaLMOHA/bHbIX
rocyfapCTBeHHbIX CTaH4apTOB €BPOMNelickMM cTaHjapTaMm B 4acTu CHEroBbIX Ha-
rPy30K, BETPOBbIX W TeMnepaTypHbIX BO3AENCTBUIA Ha 3[4aHUSA U COOpYXeHus, 6es-
YCNOBHO, AMKTYETCA BKNaAOM MECTHbIX (DaKTOPOB, OTpaXalowmx KayeCTBEHHbIE U
KO/IMYECTBEHHbIE NapamMeTpbl COBPEMEHHbLIX U3MEHEHWI KiMmaTa HenocpeacTBeH-
HO Ha 3acTpanBaeMoli/ocBanBaemMoin TeppPUTOpPUN.

OcHOBHas 4acTb

Heo6xoamMMo yuuTbIBaTh, YTO 60MblIAA YacTb TeppuTopun Benapycu He ox-
BayeHa AaHHbIMU HabAEeHNA 3a CHEroBbIM MOKPOBOM, OCOOEHHO HXHas 4vacTb
Butebckoit o6nactn u cesepHasa yactb lNMpunsartckoro MNonecbs. TpeboBaHue K pe-
npe3eHTaTVBHOMY (PaBHOMEPHOMY M AOCTATOYHOMY) PacrnoflIOKEHU0 TOYEK C Me-
TeoposIorMyeckon nHpopmauneli aenseTca obas3areibHbIM YCNOBUMEM MpY aHanuse
BPEMEHHbIX PSAAOB CHero3anacoB (CHEroBbIX Harpysok), Ux KapTorpadupoBaHun u
OLEeHMBaHMN norpeluHocTeil. B xoae npegBaputenbHoin 06paboTku OMbITHLIX (3KC-
NnepuMeHTasIbHbIX) AaHHbIX JO/KHbI 6bITb OTCESAHbI rpy6ble MOrpelHocTn, CBA3aH-
Hble C M3MEepeHWeM CHerosanacoB, OCYLLeCTB/ieHa NpoBepka COOTBETCTBUSA pac-
npegenexHns pesynbTatoB M3MepeHus/HabnaeHns 3akoHy HOpMasibHOro pacnpe-
AeneHnsn. Korga knaccuyeckas runoresa okasblBaeTcs Henpuemnemoin, Heobxoam-
MO YCTAHOBMWTb - KakoOMy 3aKOHY pacnpefefnieHuss NoAYMHSAITCA ONbITHblE AaHHble
Nno cHerosanacam Ha NoKasibHbIX yYacTKax TeppuTopuM U KOPPEKTHO npeobpaso-
BaTb a/lbTepHaTMBHOE pacnpegeneHne K HOpMasibHOMY.

O6paboTka BpeMEHHbIX PSA0B MEeTe03/1IeMeHTOB [1] A0/KHA OCYLeCcTBAATLCA
No-3TanHo C BblAE/IEHNEM MEPUOANYECKUX, PErYNAPHbIX U CE30HHbIX UMKI0B (rofo-
BOr0, CE30HHOro, CyTOYHOro X04a), a Takke HeperynspHbIX LMKNOB (TpeHaa, Hene-

18


mailto:mop@bstu.by

proguyeckmx, KBasmnepuoamnyeckmx COCTaBASALWMX); CrnaxunsaHnem u dunbtpa-
e oTaenbHbIX YacToT; NPOBEPKOW Ha CAy4yaliHOCTb KonebaHuid; uccnegoBaHUem
04HOPOAHOCTUN KoNnebaHni BO BDEMEHWN U NPOCTPAHCTBE; NPOrHO30M KOJIe6aHuiA.

M3-3a HefoCTaTOYHON Pa3BUTOCTM TOUYEK OMOPHON ceTu € MHdopMauueli o
CHerosanacax, OcyllecTBnseTcs pa3paboTka aHaNIUTUYECKUX 3aBMCUMOCTEN, apry-
MEHTaMV KOTOPbIX SABMAKTCA OCHOBHblE (PakTopbl KNMMaToo6pas3oBaHns U KOCBEH-
Hble (hn3unko-reorpadmyeckme nNpu3Hakn. BbICOKYID TOYHOCTb kapTorpadupoBaHuns
CHerosanacoB Crnoco6Hbl 0becneunTb TpEXMEpHble OYHKLMK, OTpaxalLlmne nx 3a-
BMCMMOCTb OT LUMPOTbI, AOATOTbl METeonyHKTa M abCOoMOTHON OTMETKM BbICOTbI
pacyeTHOl TOukM. Penpe3eHTaTVBHOCTb NPOCTPAHCTBEHHOIO pacnpejesnieHns pac-
YeTHbIX TOYEK XapakTepusyeTcs C NMOMOLb KpuTepus G2 npu pasgeneHnn tep-
puTOpMM Ha yyacTku (o6nacTtu), BKIOYAKOLWME KOHTPOJIbHbIE TOUYKM, B AONYLLEHWMN,
UYTO ONTUMA/IbHLIM «LIAroM» MexXay MeTeonyHkTamu siBnsietcsi 20 KU1OMeTpOB.
OpHako nokanbHble yyacTkm (20 kM X 20 KM) 4acTO He BK/HOYaloT B ce6S peasibHO
CyLLeCTBYIOLME METEOMYHKTbl. B 3TOM cnyyae B KayecTBe rpaHul, obnacrtei uc-
NoNb3YyKTCA rpaHuubl Mofnel chneunanbHO MOCTPOEHHbIX W30KOPPeNnAT TBepablxX
ocafkoB. CpaBHeHMe 3HayeHuit (G2), NOJYYEHHbIX C KPUTUYECKMMW, NO3BONSET
cAenaTb BbIBOJ O PABHOMEPHOCTM pacnpefesieHnss ToYek ONOpPHOI ceTn no yyacT-
Kam NpMHUMaemoro onTMMasibHOro pasMmepa.

Mepuog HabnwoAeHNA 3a OCHOBHLIMW XapakTepucTukammn cHerosanacos B 30-
60 neT No3BoONASET NpakTUYeckn afekBaTHO OTpasuTb Hay4YHO O06OCHOBAHHLIMU KO-
NINYeCTBEHHbIMWU MNapamMeTpaMu COBpPEMEHHble KonebaHua/M3MeHeHns knumaTa,
OCYLLECTBUTb ONUCaHWEe BapuauMOHHbIX KPUBbLIX C NMOMOLLbI0 MareMaTuyeckux Mo-
nenein yHkuMn pacnpegenexdust (HopmanbHoro, Beiibynna, 'ymb6ens, ®pewe),
NOCTPOWTb KapTbl PalfioHMPOBAHWUA TEPPUTOPUU MO PEKOMEHAYEMbIM K UCNO/b30Ba-
Ho B TKM Trnam pacnpefeneHns U U30NUHWUA XapaKTepucTU4eckux 3HadeHui
CHEeroBbIX Harpy3ok (Hanpumep, obecnedeHHocTblo 0,98; nepuog NOBTOPAEMOCTU
50 nerT).

Be3ycnoBHO, A0/MKHA YYUTbIBATbCA BO3MOXHOCTb BO3HWKHOBEHWS aHOMaslb-
HbIX NpoLeccoB (hOPMUPOBAHMSA CHETOBOIO NMOKPOBAa B PA3HOCPOYHON MepcnekTuBe.
B aTom cnyyae Heob6xoaum nepepacyeT HOPMATWBHbLIX 3HAYEHWUA CHEroBbIX Harpy-
30K N0 eAuHOl MeToAuKe, HO ANS UHbIX NepuoaoB NOBTOPSAEMOCTU M 060CHOBaH-
HbIX CPOKOB C/1y>X6bl COOPY)XEHWIA.

OueBNAHON ABNSAETCA HEe06XO0AUMOCTb KOMMJIEKCHOTO MCMOMb30BaHWSA 3Kcne-
pyMeHTasIbHOM MHopMaLMK, COBMECTHOTO aHann3a MeTeoposornyeckmx, rmgpo-
NI0ro-KNMMaTnYecknx, TenaoBogHO6aNaHCoBbIX W MAPOreosIorMYecknx nokasarte-
neil 3acTpavBaeMblX TEPPUTOPUiA, AaloLnX BO3MOXHOCTb BbIMNOMHUTL CTaTUCTUYe-
CKne OLEHKM BO3AENCTBUIA HA HeCyLLMe KOHCTPYKUMN 3aaHuiA U coopyXeHuii [2].

Bo3gencTBuMs BeTpa Ha Ha3eMHble COOPYXEHWUS, UX 3/IEMEHTbl U BbICTynato-
liMe 4acTu B HacTosilee BPeMs OLEeHMBAlTCA NO MeToAuKaM, YBSA3aHHbIM C KX
MECTOMNOIOXKEHNEM, TUNOM MECTHOCTU U T.4. NPU UCMO/SIb30BAaHUN penpe3eHTaTuB-
HbIX METEOPONONMYECcKNX AaHHbIX. Ba3oBble 3HaYeHWUs BETPOBbIX BO3AEWCTBUIA AB-
NATCA XapakTepucTUYeCKMMN 3HaYeHMAMN CKOPOCTU BeTpa/ CKOPOCTHOro Hanopa
C rof0BON BEPOATHOCTbIO MpeBblleHus 0,02, 4TO COOTBETCTBYET CpefHeMy ne-
purogy nosTopsiemoctu 50 net. lMpakTuyeckoe mMogenupoBaHne BETPOBbLIX BO3AeEi-
CTBUIA HA KOHCTPYKUMW OCYLLECTBASAETCH UCXOAA U3 YCNOBUA HENPEBbLILEHNS BEPO-
ATHOCTW 6a30BbIX 3HAYEHUIA paccUMTaHHbIMW BETPOBLIMU BO3AencTBUAMU. Knuma-
TUYECKWl pexuMm BeTpa, Npodinib CKOPOCTU BeTpa Mo BbICOTE U HanpaBieHuo, 3a-
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BUCALLMIA OT LIEPOXOBaTOCTU 3EMHON MOBEPXHOCTM M oporpaduu, BAWSHWE BbICOTbI
pacuyeTHOW TOYKM Haf YPOBHEM MOpPS, KOMMNOHEHTbl TYpOY/EHTHOCTMW, YUYTEHHbIe B
MOAEeNAX, NO3BONAT Hanbonee NOIHO U TOYHO OLEHUTb AUHAMUYECKYIO peakuuto
COOpPYXEHNSA Ha BETPOBble BO3AENCTBUSA.

Vicnonb3oBaHve B McCnefoBaHUAX W pacyeTax ANuHHbIX (30-60 net) psaos
OaHHbIX no3BonseT 3advkcmpoBaTb 6onblune, pefko Habnwgaemble CKOPOCTU
BeTpa, 6051ee TOYHO OLEHUTH NOBTOPAEMOCTb (%) pas3nMyHbIX COYEeTaHUA CKOPOCTU
1 HanpaeneHus BeTpa. OWmnbKa B 3TUX OLLEHKaX MOXeT nsmeHntbcs ot 0,05 ao 0,8 %
npu ysenunyeHnn nostopsiemoctu ot 0,1 go 50 %.

Ha ocHOBe CTaTUCTUMYECKMX OLLEHOK XapakTepucTuk BETPOBOIO pexunma cqop-
My/iMpoBaHbl TpeboBaHMA W napameTpbl, obecneynsaioLLme yyeT BETPOBbIX BO3-
OelcTBUIA Ha 34aHNsA 1 COOPYXEHUS, a Takke NOCTPOEHbl KapTbl BETPOBbLIX panoHOB
1 COOTBETCTBYHOLLME MM OCHOBHble 3HauyeHnss 6a30BOi ckopocTu BeTpa (22 wmic; 24
M/C), BK/tOYEHHble B HaumoHanbHoe npunoxexnue kK TKIM EH, cornacHo kotopomy,
no mMepe paclimpeHuss 6asbl 3KCNepUMeHTasIbHbIX AaHHbIX, BO3MOXHO YTOYHEHue
CTaTUCTUYECKMX OLLEHOK B YC/TOBUSIX COBPEMEHHbIX U3MeHeHW knumarta benapycu.

TemnepaTypHble BO34ENCTBUA HA 3NEMEHTbI KOHCTPYKLMIA YUNTbIBAKOTCA NpU
onpefeneHnn ux pacyeTHbIX MapamMeTpoB, NoABepraembiX CYTOYHbIM W FOA0BbIM
Kone6aHuaAM Temneparypsbl.

Vi3ameHeHns TemnepaTtypbl Hapy>XXHOro BO34yXa, COJIHEYHOE Wu3fyyeHue, 06-
paTtHoe oTpaeHune NPUBOAAT K U3MEHEHWMIO pacnpefenieHus Temnepartypbl B CO-
CTaBHbIX 3NeMeHTax 3[aHuii 1 coopyxeHuin. OueHka rogoBOW MUHUMaNbHOW U
MaKCUMa/ibHON TemnepaTyp HapyXHOro Bo3gyxa CBOAUTCA K YCTAHOBJIEHUIO MX Xa-
paKkTepUCTMUECKUX 3HAYEHWUA, COOTBETCTBYIOLLMX FOJ0BON BEPOATHOCTU NpEBbILLe-
HUA p = 0,02 gnsa reorpamMyeckoro NOMIOXeHUs CoopyeHus. basosble BENNUYUHDI
CUNTAIOTCA penpeseHTaTUBHbIMU, €CNN NPUHATHI No 60-neTHUM psgam abcontoT-
HbIX MakCMMyMOB ¥ MUHUMYMOB TemnepaTyp Bo3gyxa. OHM Xe MUCNOo/b30BaHbl Npu
paspaboTke kapTbl M30TEPM (XapakTepucTUyeckue 3HauyeHus Temnepartyp BO3ayxa),
KoTopas Bowna B HaunoHanbHoe npunoxeHue K TKM EH.

Mo coOTBETCTBYHOLWMM aHanmTuiyeckum/rpaddnyecknm 3aBUCMMOCTAM Ocyle-
CTBNSETCA Nepexof OT MakCUMasibHbIX/ WA MUHUMa/bHbLIX Temnepartyp roLoBOWA
BEPOSATHOCTbLIO NpeBblleHns p = 0,02 K ux 3Ha4eHUsAM 1Hon obecneyveHHocTH [3].

BbiBOAbI

1. Mpo6nembl CTPOUTENBHON KNUMATOMOMMN U 3KONIOrMYEeCcKon 6e3onacHoOCTN B
HacTosilee BPeMsA [O0/MKHbI pellaTtbCA C UCMOJSb30BaHWEM aKTya/iM3nupoBaHHbIX
TexHnyecknx KoaekcoB ycTaHoBMBLUelca npakTtukm (TKIM), aganTMpoBaHHbIX K CO-
BPEMEHHbIM KO/1e6aHNAM OCHOBHbIX KNMMaTUYECKUX XapakTepUCTUK U rapMOHU3N-
poBaHHbIX ¢ EBponenckumun ctaHgaptamu (EN).

2. HopmMmupoBaHve CHeroBbiX Harpy3ok, BETPOBbIX W TeMnepaTypHbIX BO34EN-
CTBMI Ha KOHCTPYKLMUW C MCMNO/SIb30BaAHWEM pacyeTHbIX METOAUK, CKOPPEeKTUPOBaH-
HbIX COINIaCHO 3KCNEPUMMEHTasIbHbIM [AAaHHbIM Nepuoja aHOMasbHbIX KonebaHui
OCHOBHbIX K/IMMaTU4YeCKMX napameTpoB, MO3BONSET MOBbICUTb JKCMNIyaTaLMOHHYIO
HafEXHOCTb U 06ecneyYnTb pacyeTHbIN CPOK CNYXObl 34aHWIA 1 COOPYXXEHWIA.
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3KOﬂOFO-PECYPCHbI@ MOTEHUMAN BbIPABEOTAHHbBIX TOP®AHBLIX
MECTOPOXAEHWW MPN NX NNECOKY/IbTYPHOM OCBOEHUN

Bonosunu M.W.
[ocypapcTBeHHOe Hay4yHoe yupexpaeHue «WHcTutyT neca HAH bBenapycu»,
r. Fomenb, Pecny6nvka Benapycs, forinstnanb@gmail.com

The case in point is the distribution of cutover peatlands by their suitability for
afforestation. The productivity of stands of different origin was demonstrated to be
determined by the depth of peat accumulation, groundwater level and tree species.
Within the span of 25 to 35 years, the yield from felling in low-level cutover bogs
may run as high as 250-300 m3.

BBepneHue

BbipaboTaHHble TOp(hsiHble MECTOPOXAEHUs ABASATCA Hambosiee pacnpo-
CTpaHeHHOl KkaTeropveil HapylleHHbIX 3emenlb B benapycu. B nepcnektvBe ux
naowanb cocTaBuT 0kono 240 ThiC. ra, a C y4eTOM 3eMeflb, BbiBEAEHHbIX U3 Ceflb-
X03M0/1b30BaHnsA, MOXeT gocTnyb 400 Tbic. ra. MoaTomy 3Ta KaTeropus 3emesnb B
6nmxkaliwne roapl 6yaeT oAHOM M3 COCTaBNAWLWMX /IECOKYIbTYPHOro hoHpa, Ha
KOTOPOW BO3MOXHO BbipallMBaHue NeCHbIX HacaxaeHuid. MrpoBas npakTuka neco-
XO35ICTBEHHOIO OCBOEHMS TakuMX 3eMeflb CBUAETENbCTBYEeT O CO34aHWMU Ha HWX
NIeCHbIX KyNbTyp CneuuasibHOro HasHauyeHusi, YTo MOo3BOASAET nofay4vyaTb LOMNOMHU-
TefNbHOe Cbipbe B BUAE TON/IMBHON APEBECUHbI.

OcHOBHas 4yacTb

B 3aBuMcuUMOCTW OT yCnoBWii BOAHO-MUHEP&/IbHOTO NUTaHUS M npouspacTao-
el pacTUTENbHOCTM BbIAENST TpY Tuna 60/10T (BEPXOBOW, NEPEXOAHbLIA, HU3UH-
HbllA), COOTBETCTBEHHO KOTOPbIM (hOPMUPYIKOTCA Tpu Tuna Topda. Ha Tepputopum
Pecny6nukn Benapycb [1] HU3MHHble 60n0Ta 3aHMMalT Hambosnblyk (61,1 %)
YyacTb, BEPXOBble U nepexogHble 60n0Ta - 18,2 n 20,7 %, cooTBETCTBEHHO. OCHOB-
HbIM OT/INYMEM BblpaboTaHHbIX TOPPSAHUKOB BEPXOBbLIX TUNOB 6OMOT ABASETCHA UX
BbICOKAsi rMAposiMTMyeckas KMCNOTHOCTb (85-166 mr-ak B/100 r), 4TO TUMMYHO ANSA
OpraHoreHHbIX NPUPOAHbLIX 06pa3oBaHmWil. B akTMBHOI KOpHEO6MUTaeMoli 30He Mou-
Bbl COAEPXUTCA Masio Kanbums u marHus. CogepxaHue obuiero asorta B Topdax
BEPXOBOro Tuna Hesbicokoe (0,8-1,8 %), B nepexofgHblx - gocturaet 3,5 %. 3ana-
cbl pocchopa U Kanus, U3MEepPSTCA TONbKO COTbIMW AOASMU npoueHTa. Moatomy
O/IMrOTPOPHbIE OCYLLEHHblE BblpaboTaHHble TOPMSAHWKM OTHOCATCA K Havbonee
6efHbIM NoyBaMm.

BbipaboTaHHble TOpMsHbIE MECTOPOXAEHUS O0ObIYHO pacnpocTpaHeHbl Ha
60/bLUMX NAOWAaAAX U XapakTepusyTca HEO4HOPOAHOCTLIO [2, 3] npoucxoxaeHus
(ocTtaToyHaa MOWHOCTbL TOpcha, CTEneHb 3afepHEeHWs, YPOBEHb [PYHTOBbLIX BOZ,
(YI'B, cm), BO306HOBUTENbHAA CMNOCOGHOCTb APEBECHbIX Mopoa). Ha ocHoBaHum
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pesynbTaToB 06c/iefoBaHNA BblpaboTaHHbIX TOPAHMKOB U C YY4EeTOM nutepatyp-
HbIX OaHHbIX [2-4], HaMK BblesieHbl CreAyloline KaTteropuini nonen: saronnsemble
(YI'B ot +50 1 > (BecHa) go +20 (oceHb)) n 3abonaumBaemblie (YI'B ot +30 (BecHa)
00 MuHyc 10 (oCeHb)) - MCKIYarTCa U3 NecokybTypHoro oHaa; Huskue (YIB ot
+10 go muHyc 50 (noaTtonnexHue BecHoi)), cpegHue (YIB ot muHyc 50 (BecHa) go
MuHyc 100 (oceHb)) n Bbicokme nons (¥YIB ot muHyc 100 (BecHa) 4o muHyc 200 n >
(oceHb)) - npurogHble 4ns necopasBefeHus.

B 3aBMcMMOCTM OT TuMna 60/10T, OCTATOYHON MOLLHOCTU TOPISHOM 3anexw,
YI'B, HanMuuss ecTeCTBEHHOro BO30OHOB/IEHWSA APEBECHO-KYCTAPHUKOBbIX NOPOS U
CcTeneHn 3afepHeHns Noysbl NOAGMPAlOTCA ApeBeCHble Nopoabl ANa necopassene-
HMS. Ha BblpaboTaHHbIX TOPSHMKAxX BEpPXOBOro Tuna, MeASIEHHO 3apacTaloLlumx
TpaBAHOW ¥ ApeBeCHO-KYCTapHUKOBON pacTUTE/IbHOCTbIO, 13-3a 6€e4HOCTM MOYBEH-
HbIX yC/ioBUiA 06paboTka NouYBbl MOXET He Npou3BoAnNTbCS. Mpy 06paboTKe NOYBHI
nnyrom tuna MKJ1-70 gonyckaeTcs Hape3ka Mesnkux (8-10 cm) 60po3a nnm dpese-
poBaHve NecokynbTypHOI naowaaun yskumm nonocamu. ocagka pacteHwii B AHO
NAyXHbIX 60p034 4acTo OTpULATE/IbHO CKa3blBAETCA Ha NPMXMBAEMOCTM, UX pocTe
n passutun. CosgaBaTtb fleCHble Ky/NbTypbl B YC/0BUSAX BblpaboTaHHbIX TOPGAHU-
KOB flyyLle Mo naactam Ui MUKPONOBLILLEHNUSM.

Mpy NecokynbTypHOM OCBOEHWW BblpaboTaHHbIX TOPMAHLIX MECTOPOXAEHWIA
60/blUOe NpaKTUYecKoe 3HaYeHne MMeeT OLeHka BO30OHOBUTE bHOM CNOCOBHOCTH
OpeBecHbIX Mopof. XapakTep U CKOPOCTb NOSIBMIEHUS TPaBAHWUCTON W ApPEeBECHO-
KyCTapHWKOBOIN pacTUTeNbHOCTM BO MHOMOM 3aBWCWUT OT arpoXMMUYEeCKUX CBOMCTB
noysoo6bpasyroLmx cybCcTpaToB 1 NECTPOTbI TMAPONIOrMYEckoro pexvma. Hanbonee
06UNbHOE ecTecTBEHHOEe BO306HOBNEHME HabnaaeTcs Ha kaBasibepax KapTOBbIX
KaHanoB, cobuparteneii 1 MarmcTpasibHbIX KaHa/0B B YC/I0BMAX BEPXOBOro U nepe-
XOAHOro Tuna 60n0T. Bo306HOBNEHME NPOUCXOAUT B OCHOBHOM 3a cyeT 6epesbl
nywwuctoli (80-90 %). EcTecTBeHHOe BO30OHOB/IEHME APEBECHbLIX MOPOJ He 3aBu-
CUT OT rybuHbl Topda. MonoxutensvHblii adhdhekT BO306HOB/IEHNS COCHbI 1 Gepe-
3bl HabnwgaeTcsa Npu CHYWXeHMn YIB (PUCYHOK), YTO MOATBEPXAAETCH KOppensaum-
OHHO cBA3bto (6 = 0,719; rc = 0,633). 30Ha AOCTATOYHOIO €CTECTBEHHOIO BO306-
HOB/MEeHMs 6epesbl cocTaBseT 3-8 M, NO3TOMY OHa MOXET He BBOAWTLCSA B JIECHblE
KyNbTypbl. B 3aBUCMMOCTM OT LWIMPUHbLI KapTOBbIX nosnen (20, 40 M) pekoMmeHayeTcs
BblCaXuBaTb OT 7 00 13 psAfoB NEeCHbIX Ky/bTYp COCHbl, KOTOpas B YC/I0BUSX Bep-
XOBOro W NepexofHoro Tunos 6010T xapakTepusyeTcs /y4luMMn 1eCOBOLACTBEHHO-
TakcauMOoHHbIMW MoKasaTesiiMu, YeM eflb Takoro e Bo3pacTa.

PucyHOK- TycTOoTa ecTecTBEHHOIO BO306HOB/IEHNS COCHbI U 6epesb| B 3aBMCMMOCTUY OT YI'B

Mpu o6cnefoBaHy KynbTyp 20-35-1€THEr0 Bo3pacTa yCTaHOB/EHA Pasfiny-
Has NPOAYKTUBHOCTb HACaXAEHWUiA. B CONpshKeHWU C TakMMu akTopamu, Kak npo-
22



noxoxaeHve 60M0T, ocTaToyHas MOLWHOCTbL Topdia, YIB un kKynbTuBMpyEMas gpe-
BECHas nopoja, co3faBaeMble /IeCHble HacaXAeHus pacTyT M pas3BMBalOTCH, Kak
BbICOKONPOAYKTUBHbIE (250-340 m3ra) uucTble M CMellaHHble ApeBOCTOlN, UMeto-
Lme BblCOKMIA knacc 6oHuTeTa (I, Il), Tak N HacaXaeHUs C HU3KMM ApeBecHbIM 3a-
nacom (18-27 m3ra), ogHako nocnegHne, OPMUPYACH B C/I0XKHBLIX 1€COBOACTBEHHO-
rMAPONOTNYECKNX YCNOBUSX, AAtOT HANBObLLINA 3D EKT NPU 1eCOBbIpaLLMBAHUN.

Mpy necopassefeHnn Ha BbipabOTaHHbIX TOPPAHBIX MECTOPOXAEHUAX BEPXO-
BOro Tuna 60/70T Ky/IbTUBMPYIOTCH, B OCHOBHOM, COCHa W 6epe3a. [peBoCTOli Co-
CHbl 15-20-n neT B 3aBMCMMOCTW OT YC/IOBUI NlecoBbipalinBaHns (MOLLHOCTb TOp-
tha, ¥YI'B n gp.) HakannusatoT 30-100 m3ra gpeBecuHbl. KynbTypbl €1 B 60/bLUNH-
CTBE C/ly4yaeB B 3TUX yCNoBusAX normbatoT. Ha TopthaHukax nepexogHoro tuna 6o-
not (menko3sanexHble TopgsaHukn 0,3-0,5 m; YIB go 1,0 M) 4unctble 1 cMelwaHHble
25-neTHue KynbTypbl (COCHbI, enu, 6epesbl) XapakTepusylTcs BbICOKON MNPOAYK-
TMBHOCTbIO HacaxgeHuin (180-300 m3ra), 4YTo CBMAETENLCTBYET 06 MHTEHCUBHOCTY
necosblpawuBanus. C MoBbILEHVEM MOLLHOCTW Topdha 3anac [peBOCTOEB pesko
CHMWKaeTcA. KynbTypbl MI0OX0 pacTyT U pasBuMBaloTcAa npu BbicokoMm YIB. [JpeBo-
CTOl COCHbl, CO3[l@aHHble Ha MOBbILWEHHbIX MUHEPA/IN30BAHHbIX YYacTkaX HU3UHHO-
ro Tuna 60/0T, a Takke Ha nnowagax ¢ rnyébuHoi Topga go 0,5 m, pactyt no Il
Knaccy 60oHUTETA M BO BTOpPOM Knacce BospacTa (21-40 neT) gocturarT 3anaca
265-310 m3ra cTBO/IOBON ApeBecuHbl. [peBocToil 6epesbl k 25-30-neTHeMy BO3-
pacty nmeroT npoaykTuBHocTb 80-180 m3ra, a onbxu YepHoi B 30-35-1eTHEM BO3-
pacte xapakrtepusytTcsa Hanbonblwmm 3anacom (315-360 m3ra). B pesynbtare no-
ABMAIOLLErocs eCTeCTBEHHONO BO30OHOB/IEHUS MATKOUCTBEHHbLIX APEBECHbLIX MO-
poA Ha NecoKynbTypHbIX NOWanaX NOBbIWAETCHA MOMHOTA, a 3anac CTBOJI0BOM
LPEBECVHbI BblpalBaeMbIX HacaxaeHuin ygennumaeTcs Ha 10-60 %.

3aknoyeHne

B ycnosusix BblpaboTaHHbIX TOP(AHbLIX MECTOPOXAEHWUA MNOoCafKy JeCHbIX
KynbTYp pasHblX APEBECHbIX NOPOA cnefyeT Npon3BoAnTbL A epeHLMPOBaHHO B
3aBMCMMOCTM OT Tuna 60n0T. CocHa nyylle NepeHoCUT KUC/TOTHOCTb U PEKOMEHY-
eTca K nocajke Ha BepXxoBblX 60/10Tax. bepesa nywucras nepcnekTnBHa ANs Bbl-
pawmBaHua no KaBasbepam OCYyLUUTEsNbHbIX kaHanoB. Enb, 6epe3a u onbxa vep-
Has ycnellHee pacTyT Ha 6onee 6oraTblX HU3UHHbIX, HU3MHHO-NEPEXOAHbIX 60/10-
Tax M UX okpavHax. B nw6om cnydyae, necHole KynbTypbl, CO3[aBaemMble Ha Bblpa-
60TaHHbIX TOPAHLIX MECTOPOXAEHMAX, AO/MKHbI Pa3fensaTbCa Ha [Be KaTeropuu:
cpefo3allnTHble HacaXAeHUsl, KOTopble Haunydlwm obpasomM 6yayT COOTBETCTBO-
BaTb MPUHLMNAM paLMOHaIbHOr0 NPUPOAONO/b30BaHNSA, U NIECOCbIPbEBBLIE - Hau-
60/1ee NoMHO OTBeYvalLne 3aga4am N1IeCHOro X0351iCcTBa.

CnnCcoK UNTUPOBaHHbIX NCTOYHUKOB

1 BuocdepHO-COBMECTMMOE MCMOSIb30BaHME fIECHBIX M GOMOTHBLIX 3kocucTeM (MU-
poBble TeHAeHUMUM 1 onbIT Benapycn) / H.H. Mogonsiko [m gp ]. - Muxck, 2003. - 190 c.

2. 3acteHckuid, J1.C. O BblpallyBaHUN NECHbIX KyNbTyp Ha BblpaboTaHHbIX TOPGISHN-
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3. Mopxapos, B.K. Jlecoxo3sincTBeHHOEe 0CBOEHUE TOPMsiHbIX BbipaboTok / Momka-
poB B.K. - MuHck: Ypamkaii, 1974. - 200 c.

4. Ky3bMeHkoB, M.B. 3k0/10ro-MenmopaTvBHbI MOHUTOPWHI MEIMOPUPOBaHHLIX 3e-
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MPUMEHEHNE OCAKOB CTO4YHbIX BOJ, TOPOACKUX OUMNCTHbIX
COOPYXEHWW B KAYECTBE MNMOYBOYJTYHLWAKOWMNMX KOMNO3NL NN

BocTtpoBa P.H., Yawa H.A.

YupexaeHne obpasoBaHusi «benopycckuii rocyfapcTBeHHbIli YHUBEPCUTET TpaHc-
nopta», r. Fomens, Pecnybnunka Benapychb, vostrova@tut.by

Deposits of sewage can be applied as organic or complex fertilizers under
commercial crops, to restoration of the broken grounds and for green construction
of city if they correspond to requirements of normative documents.

BBeneHune

FopoBoi 06beM BOAOOTBeAeHMs B pecnybnunke coctaBnser 1288 maH. M3
CTOYHbIX BOA [1]. KonnyecTBO 0CafKoB, BblAEIAOWMXCA NPU OYNCTKE CTOUHbIX BOA
Ha COBpPEMEHHbIX OUYMCTHbIX COOPYXEHUAX, cocTaBnseT oT 2 4o 10 % oT pacxo-
na noctynawouwmnx sog [2].

ExxerogHo B Hawei pecny6svke npy OYNCTKE CTOYHbLIX BOA, 06pa3yeTcs OKOMo
180-197 TbicAAY TOHH OCaAKOB CTOYHbLIX BOA MO cyxoMy BellecTBy (OCB) [3]. U3 Hux
MCMNOMb3yeTca B HapoAHOM Xxo3aicTee 4-5 % OT Bcero o6bema, B OCHOBHOM e
0oCafku CKNagupyloTCs U XPaHATCA Ha TeppUTOPUMN OUUCTHbLIX COOPYXeHWA. B Knac-
cudmkaTope 0TX0A0B, YTBEPXAEHHOM B COOTBETCTBMM CO cTaTbeil 11 3akoHa Pec-
ny6nukn benapycb «O6 oTxogax», ocagku (Lwnambl) GUoMexaHnyeckon ob6paboTku
CTOYHbIX BOJ, ONPEAEenATCA Kak 0TXoabl.

Arpoxummnyeckme ceoiictea OCB

CoaepxaHue anemMeHToB nNuTaHus pacTeHuin B OCB konebnetca B LIMPOKUX
npegenax v onpepenseTcd B OCHOBHOM COCTaBOM WM COOTHOLUEHMEM KOMMYHaslb-
HO-6bITOBbLIX Y NPOMbILUIEHHbIX CTOKOB, NOCTYNalLMX HA OYUCTHbIE COOPYXEHUS,
1 BMAa n ctenenn obpabotkm OCB. OgHako Hapagy ¢ nuTaTeslbHbIMW BeLLecTBaMu
B OCB, 0CO6EHHO MPOMBILLIEHHO-6bITOBLIX CTOYHBLIX BOA, MOryT COAepXaTbCs B
TOKCUYHbIX KO/IMYECTBax TakMe BeLLecTBa, KaK «TaXefble MeTas/ibl», opraHuye-
CKve coeguHeHus, a Takke flila rebMUHTOB, natoreHHas mMukpodpnopa [2]. Cyue-
CTBYET rpynna MeTas/ioB, 3a KOTOpPbIMW 3aKpenuaocb TOSIbKO OAHO onpefeneHue
«TSKeSble», T.e. TOKCUYHbIe. 3TO, Npexae Bcero, pTyTb, KaAMUIA, CBUHEL, U Mblllb-
AK, WKW, KaK MX HasblBalT OTAEeNbHble aBTopbl, «bonblwas yeTBepka». Cpean Ha-
3BaHHbIX MeTa/1/1I0B 0COGEHHO BpeAHbl A1 BCEro XUBOro PTyTh U KaaMUN.

OcajgKn CTOYHbIX BOA, MOTYT NPUMEHATLCSA Kak OpraHuyYeckme Wanm KOMMIEeKc-
Hble OpraHo-MuHepasbHble yA0OpeHUs nof TEXHUYECKUE KyNbTypbl, AN PeKyNbTu-
BaLMM HapyLUeHHbIX 3eMeflb U ANS 3e/1eHOro CTpoMTeNbCTBa ropoja, ecnvm OHWU Co-
OTBETCTBYHOT TpeboBaHNsIM, NpeAcTaBieHHbIM B Tabnuue [4].

Bcneactene OTCYTCTBUA B TeYeHME ANUTE/IbHOrO BPEMEHMW AO/HKHOr0 BHUMA-
HUA K Nnpobneme nepepaboTkm OCB o0b6beMbl Ux ytunmnsaumm B Pecnybnuke bena-
pyCb He3HauuTesNbHbl. He HanakXeH A0/KHbIA y4yeT, HeT MOMHON MHdopmauum o
cocTaBe M CBOMCTBaxX 0OCaAKOB, 0Opa3ylLMXCA Ha OYUCTHbIX COOpYyXeHusx. [o-
aTOMy An8 Bblbopa HanpasneHus ytunusaumum OCB, B COOTBETCTBUM C 3aKOHOM
Pecny6nukn Benapycb «O6 oTxogax», HeobxoAumo paspaboTaTb HOPMATUBHYHO
OOKyMeHTauuo Ha ucnosb3oBaHne OCB B kayecTBe KOMMOHEHTOB A1 MPUIOTOB-
NIeHns1 KOMMNOCTOB, OCYLLECTBMATb NMOBCEMECTHYH cepTudumkaumnio OCB, obpasyto-
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LLMXCA OYUCTHBIX COOPYXeHusix. Heobxoamma pecny6avkaHckas nporpaMma no
cepTudmMKaLym 0cagkoB C y4eToM Tpe6oBaHWii HOPMATUBHO-TEXHUUYECKOW [0KY-
MeHTauuu, paspaboTka KOTOPOK C y4eToM pervoHasibHbIX 0COGEHHOCTEn BecbMa
aKTyasnbHa B HacToslliee Bpems.

Ta6nmua - Tpe6OBaHI/IF| K arpoxmmmnyeckmm nokasaTesidiM KadecTBa OCajlkoB
CTOYHbIX BOA, NPUMEHAEMbIX B Ka4yecTBe y,qo6peH|/|$|

[Nokasarenb, pa3mMepHOCTbL Hopwmarvis
OpraHnyeckoe BeLLECTBO, % Ha CyXoe BELLECTBO, He MeHee 40
Peakuysi cpep! (pHT,), He MeHee 55
AszoT 06 (N), % Ha cyxoe BELLECTBO, He MeHee 20
docdoop 06w (P?00. % Ha cyxoe BELLECTBO, He MeHee 10
Karmin obupin (K,0) % Ha cyxoe BELLECTBO, He MeHee 0,2
30/1LHOCTL, B %. He 6oree 60

3akntoyeHne

Mpoueaypa ceptudukauun OCB no3BOANT 060CHOBAHHO NOAXOAUTb K Bbl6O-
py cnocoba ux pasMelleHus B OKpyXallei cpeae, BbiABUTb XapakTepHble 3a-
rPA3HEHWs, NOoCTynawLne Ha OYMCTHbIE COOPYXEHUSA 1 HakanausawLmecs B ocaj-
Kax; co3gatb «PeecTp ocagkoB CTOYHbIX BOoA Pecny6nukm Benapycb», KOTOpPbIi
CTaHeT WUCTOYHWMKOM [ONOMHUTENbHON WHOPMaUUU Ana 3avHTepecoBaHHbIX Be-
[OMCTB 1 opraHusaumii PB.

CnnCOK UMTUPOBAHHbIX UCTOYHUKOB

1. BogHble pecypchl Pecnybnvkn Benapycb, Ux NCNOMb30BaHME M X OXpaHa. V3pa-
Hue PYT «LUHANKWBP» k PecnybnnkaHckomy akosoruyeckomy chopymy - Opuia, 2003. -
MuHck, 2003. - 30 c.

2. Typosckuin, N.C. ObpaboTka ocagkoB CTouHbIX Bog / WN.C. TypoBckuiA. - Mocksa:
Crpoiinspgar, 1988. - 256 c.

3. Jlbicyxo, H.A. ObpasoBaHve 0TX0A0B U VX NepepaboTka B Pecny6nvke benapych /
H.A. Jlbicyxo. - MuHck, 2001. - 48 c.
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OMUCAHME TOMOJIOTMYECKOM CTPYKTYPbl OB bEKTOB
3KONOMMYECKOIO MOHUTOPUHIA C MNO3ULMIA TEOPUMN
MYNbTU®PAKTA/IbHOIO ®OPMAJIN3MA

MHaTtiok C.IM., JinxaueB A.b., HectepoBa l0.A., bacos C.B.*

depnepanbHoe rocygapcTBeHHoe obpas3oBaTesibHOe Yy4ypexieHue BbICLUero npo-
theccnoHanbHoro o6pasoBaHust «CaHKT-IMeTepbyprckuini  rocyfapCTBEHHbIA  YHU-
BEpCUTET KUHO U TenesBuaeHusi», r. CaHkT-MeTepbypr, Poccuiickas ®epepauus; *
YupexpaeHvne ob6pa3oBaHns «bpecTCKUil rocyAapCTBEHHbIA TEXHUYECKUA YHUBEPCH-
TeT», 1. bpect, Pecnybnuka Benapycs, ieih@bstu.by

The approach based on multifractal formalism is proposed to describe the to-
pological structure of a different ecological objects. The offered set of information
markers allows to characterize objects of the various nature with high degree ofre-
liability. The described approach can be used in a “real time” mode for continuous
monitoring of a condition of supervising objects.
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BBeneHne

B nocnegHee Bpems npy NpoBeAEeHUU UCCNefOBaHWA, CBA3aHHbIX C HEOOXO-
OMMOCTbIO MOCTPOEHUS MaTeMaTUudeckux Mopenel, KoTopble AO/MKHbl YUYUTbiBaTb
HEOAHOPOAHOCTb CTPYKTYpbl MOBEPXHOCTU /M60 06bEMa K3ydYaeMblX O0OBHEKTOB,
CTa/IM NPUMEHATLCA METOAbl, OCHOBAHHbIE HA MCNO/Ib30BAHUN TEOPUMN (PpPaKTasoB.
OCHOBHOIi UX NPeAnoCbIIKO cTano npeacTaBneHne 0 Haimummn y 06 beKTOB MCCre-
O0BaHUS pPerynspHbIX CTPYKTYP, WMHBApPMaHTHbIX K Npeobpa3oBaHuaM macwTtaba -
ckelinuHry. OfHako B 60/bLUMHCTBE C/lyyaeB OCHOBHOE CBOWCTBO (hpakTasoB -
camonogobue HabnAanocb Ha OrpaHMYeHHOM AuanasoHe macwTtabos [1-3]. 310
06CTOATENILCTBO SIB/ISA/IOCH YACTOM NPUYMHOI OTCYTCTBUA KOppensuuii dpaktanb-
HOl pasMepHOCTU C (PU3MUYECKUMMN XapakTepucTukamm uccnegyembix OOBLEKTOB,
4YTO MPMBENO K AasibHeilwemy pasBuUTUIO Teopun - chopmupoBaHuo npeacTasne-
HUA 06 NX MyNbTUdIPaKTasIbHON Npupoae 1 pa3paboTke MaTemMaTnyeckoro annapa-
Ta MynbTupakTanbHOro popmannsMa [4], o3HavalLllero CMeLeHne akueHTa uc-
cnefoBaHWin maclTabHO-MHBapPUaHTHbLIX CBOWCTB B Hamnpas/ieHUN U3y4eHUss 0CO6eH-
HOCTEeN NX IN3MYECKO NPUPOAbI.

OcHOBHas 4YacTb

[ns napameTpu3aumMn CTENEHN HEOAHOPOAHOCTW UCCeAyeMbIX OGBHEKTOB Bbi-
OenaT cnepywowme nokasatenu [4]: cOBCTBEHHO (pakTasibHYl0 pPa3MepHOCTb,
0606LLEHHYI0 pPa3MEPHOCTb, KOTOpas COAEPXUT WHOPMaLUUo, HeoGXoAuMYK ANA
onpeaeneHnss MeCTOMNOMIOXKEHUSI XapaKTepU3yeMOoi TOUKKM; OOOGLLEHHYH pa3mep-
HOCTb, KOTOpas onpeaensieT BepPOosATHOCTb NonagaHus ABYX TOUYEK B OAHY NPOU3BO/Ib-
HO B3SITYlO siveliky; Mepy pasHoo6pa3nsi 3MEMEHTOB M3y4aeMOro OGLEKTA; OLEeHKY
CTENEHN €r0 OHOPOAHOCTU. DTO MO3BOMSET CYAMTb O BbIPaXKEHHOCTU CTPYKTYPHbIX
ocobeHHocTell 06bekTa, paBHOMEPHOCTM B UX pacnpefeneHnn Ha eanHuiLe nnowaamn
1M o6bemMa, CBSI3aHHOCTM 06pa3yeMbiX UMK KNacTepoB U T.4. TO eCTb UCMOMb30Ba-
HVe MyNbTUgPaKTasIbHOTO hopMasiamMa Hambosiee 060CHOBaHO MpW MCCnefoBaHnU
TOMOMOrMN  MaTepunanoB CO CTOXaCTUYECKMM pacnpefenieHneM MOoBEPXHOCTHbIX
CBOWACTB.

B. 3aBNCMMOCTM OT 3ajay UCCnefoBaHUsi MOXHO WUCMOMb30BaTb /IMG0 UCXOA-
Hble M306paXKeHMsT MOBEPXHOCTN OOBLEKTOB, KOraa OLEHMBAHWIO MOJBepraeTcs
mMatpuua spkoctu, (puc. 1), NMM60 Ha OCHOBAHMU M3GbLITOYHOCTU MOYTOHOBbIX M30-
BpaxeHnii NOBEPXHOCTU MUCCneayeMblX 06bEKTOB MX GMHAPM30BaHHLIE annpoKcu-
Maumu, (puc. 2), NOCKONbKY Kaxaasi U3 HUX oTpaxaeT ux cneuudmyeckne mopdo-
nornyeckne ocobeHHocTH, [4, 5]. «MoBepPXHOCTM BePLUMH» 0ToBpaxarT pacnpene-
neHne Hanbosnee CBET/bIX YY4ACTKOB Ha UCXOAHOM M306paXXeHun 1 Takum 06pas3om
XapakTepusylT BepPLUWHbI HEOHOPOAHOCTEN; «MNOBEPXHOCTU [AOSIMH» COOTBETCT-
BYIOT yyacTKaM WCXOAHOT0 U306paeHus C MUHUMasNbHbIMU APKOCTSMU - Bhnaau-
HaM ¥ TeHeBbIM 06/1acTsIM; «NOBEPXHOCTM HY/IEBOr0 rpaAmMeHTa» cBsi3aHbl C 06-
NacTaAMK, Ha KOTOPbIX OTCYTCTBYIOT nepenagbl SIPKOCTWU, T €. Takue y4yacTku mno-
BEPXHOCTM 06BbEKTa, Ha KOTOPbIX nepenajbl BbICOT MUKPOHEPOBHOCTEN He NpeBbl-
LIAKT YyBCTBUTENIbHOCTb PErUCTPUPYIOLLE annapaTtypbl, W, HAKOHEeL, «MNOBEpPXHO-
CTU cpe3a» COOTBETCTBYIOT CEYEHUI0 AuarpamMmbl SPKOCTM UCXOAHOT0 M3obpaxe-
HUS MO CpedHEMY 3HA4YeHWio, T.e. ONpeAenatT rpaHuubl MUKPOHEPOBHOCTE Ha
[AaHHOM YpPOBHE SIPKOCTM.

CVHTe3 annpoKCcMMaLMOHHbIX N306paxeHnii 1-ro n 2-ro kiacca npovu3Boauscs
C MOMOLLb MNOCNeAoBaTe/IbHOrO CKAaHMPOBAHWS WMCXOAHOrO MOJSIyTOHOBOMO W30-
GpaXeHUsi NOBEPXHOCTU 06bEKTa anepTypoli pasmepom 5X5 nukcenein n onpege-
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NEHVS1 HA KaxkAOM Liare anroputmMa XapakTepuUCTUK ee LieHTPasibHOro anemeHTa.
Mpn cuHTE3e annpokcuMauuu Mo TUMY «MNOBEPXHOCTb BEPLUMH» OCYLLECTB/S/ICA
MOWCK NOKas/IbHbIX MaKCUMYMOB, a ANs1 «NOBEPXHOCTY A0MMNH» - JIOKa/IbHbIX MUHU-
MYMOB.

a) 0) B)
PucyHoK 1- ®oTorpacuv noBepxHoCTW TECT-06bEKTOB Pa3INUHO NPUPOLLI U UX
AmarpaMmbl SpKOCTY

a- «MNOBEPXHOCTb BEPLUNH», 6 - «MOBEPXHOCTb LO/IMH», B - «MOBEPXHOCTb CPE3a»,
I - «MNOBEPXHOCTb HY/NIEBOIO rPafueHTax»
PuCyHOK 2 - TNpeo6pas3oBaHne UCXOLHOI0 M306PaKEHMUs MOBEPXHOCTYU TECT-06beKTa
B annpoKCUMaLOHHble

HangeHHble MynbTuhpakTasibHble OLEHKM MoKa3ann BbICOKYIO CTENeHb UX W3-
6upaTenbHOCTM, YTO NO3BOJINAO KX MCNONb30BaTb MPWU MPOBEAEHUN KNACTEPHOro
aHanm3a o6LWMPHBLIX rpynn 06BHEKTOB A/ 06beAMHEHUA MX B TaKCOHbl W Mocne-
OYIOLLEero KONMYeCTBEHHOTO OMUCaHWA WX TPYNNOBbIX CBOWCTB MOCPeACTBOM AWucC-
KPUMUHAHTHOrO aHanusa [7-9].

BbiBOAbI

MpeanoxeHa COBOKYNHOCTb MH(DOPMALMOHHbIX MapKepoB, KOoTopas No3BONS-
€T C BbICOKOW CTeneHbld [OCTOBEPHOCTU XapakTepusoBaTb O0O6BLEKTbl pa3/MyHON
npupoasl.

BBuay OTHOCMTENIbHOW NPOCTOTbl BbIGPAHHbLIX METOAOB U3MEPEHUI 3HAYEHWi
NpeAsI0KeHHO! COBOKYNHOCTU WMHOPMaLMOHHBIX MapkepoB, OMNWCAaHHbIA NOAXO04
MOXHO MCMNO/b30BaTh B PEXUME «peaslbHOro BpeMEeHU» AN1s1 HEMPEPbIBHOTO MOHW-
TOPWHra COCTOSAHNA 0O6bLEKTOB HA6GMIOAEHUS.
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MpoaomkeHne pa6oT B 06/1aCTV COBEPLUEHCTBOBAHMS METOAMKU MOXeT npu-
BECTM K €e WCMO/Ib30BaHMI0 Kak COCTaBMALWEN CUCTEeMbl TEXHUYECKOro 3peHus
npv NPOBeAEHNN 3KOSTOTMUYECKUX UCC/IEL0BAHNIA.
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METO/[ BbIAE/IEHVNA NHPOPMALIMOHHO-3HAUYMMbIX COCTAB/TAOLWNX
N3O0BPAXEHNA OB bEKTOB SKOJIOTMYECKOIO MOHUTOPUHIA

MHaTiok C.M., luxaveB A.B., MaBpuHckuii /1.4., Agenesa 4.U., bacos C.B. *
depnepanbHOe rocygapcTBeHHOe obpasoBaTeslbHOe YyupexjeHwe BbICLero npo-
heccmoHanbHOro o6pasoBaHnss «CaHKT-MeTepbyprcknii rocyaapCTBEHHbIA  YHU-
BEPCUTET KMHO 1 TenesuaeHus», r. CaHkT-MNMetepbypr, Poccus; * YupexaeHue o6-
pasoBaHus «bpecTckuii rocyaapCTBEHHbIV TEXHUYECKUA yHuBepcuTeT», I. bpecT
Pecnybnuka Benapycs, ieih@bstu.by

The method of allocation ofinformation - significant components of the images
of ecological objects and systems is offered. It can lay in a base of creation of OSR
for continuous monitoring of their condition with the set level of reliability of the re-
ceived quantitative information

BBepneHne

Mpy npoBefeHUM uccnefoBaHUn B pasnnyHbIX 061acTax YenoBevyeckon aes-
TENbHOCTW LUMPOKO NPUMEHSAIOTCHA METOAbl, KOTOpPble OCHOBaHbI Ha PasHo0bpasHbIX
n3nyeckmx NpuHUMNax perucrpauuun, aHaamsa U OTOOpaKeHWs CTPYKTYpbl U3Y-
YaeMoro o6bekTa Win cuctembl (BCEBO3MOXHbIE ONTUYECKME MeTOAbl perncrpauuu
N pacno3HaBaHWs, MeToAbl ONTUYECKOW, 3NEKTPOHHOMN, TYHHENbHOW, aTOMHO - Cu-
NI0BOW MuKpockonuu v ap ). OgHako uHTepnpeTaumsa Takux pesynbTatoB HOCUT Ka-
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YeCTBEHHbIN XapakTep, YTO CBA3aHO C 06BEKTUBHLIMU TPYAHOCTAMMW MpW nonyye-
HUM KOJINYECTBEHHbIX OLEHOK VX napameTpoB Aaxe Npu YCN0BUWU WMCMOJb30BaHUSA
NepcnekTUBHbIX LUGIPOBLIX TEXHONOMMI (HanpyMep, Y4acTo BO3HWMKAT NPo6rembl
OLIEHKM [OCTOBEPHOCTM MOJIyYEHHbIX AaHHbIX B CBA3M C yTepei yacTu uHdopma-
um B pesynbTare uugposBoi chunbTpauuy u np). 3TO NPOBOUUPYET NosBEHUe
HOBbIX METOAWK BblAENEHUA W PEKOHCTPYKUUM WHEOPMALNOHHO-3HAYUMbIX CO-
CTaBNAOLWMX N306PaXeHNli, KOTOPble OCHOBAaHbI B TOM YUC/1€ U HA CTaTUCTUYECKOM
noaxo4e K aHannsy napameTpoB MCXOAHbIX M306paxeHwin, 4To obecneuymsaeT no-
Ny4yeHve pe3ynbTaToB C 3apaHee onpegensaeMbiM YPOBHEM LOCTOBEPHOCTU.

OCHOBHas 4acTb

OCHOBHbIM MNOHATUEM, KOTOPOE LUMPOKO MCMOSb3YyeTCA B MHOTOUMUCNEHHbIX
MeTojax, fiexalynux B OCHOBE CUCTEMHOrO noaxoja K aHanusy nHdopmauumun, ABnas-
eTcA MOHATWE 3HTPONUW, MPUYEM BblpaXKeHUs AN "TepMoavHamuyeckon" (B Tpak-
ToBKE BonbumaHa) n "kKnbepHeTnyeckoi" aHTponuu coBnagatoT. C 3HTpoNueld TeCHO
CBSI3aHHO onpejefieHne TepMuHa «MHdopMaLlmsa», TouHee - ee KosmdecTBo. Ecnm
MUCXOAHOE COCTOSIHME CUCTEMbl MOXHO XapakTepus3oBaTb OnpeAesieHHON Hauvaslb-
HOW 3HTpoONWei, a nocne npeobpasoBaHUsA CUTHasla ee TeKylWMM 3HayeHueMm, TO
KO/IM4eCcTBO MHopMauuy onpeaenseTca Ux pasHoCTbi, YTO NO3BOJISET NPOBOAUTL
KaK KOMIMYECTBEHHYI0 OLLEeHKY WCKaXXeHW, BHOCUMbIX aHalUTUYeCKOW cucTemoi B
ncxogHoe m3obpaxeHne obbekTa, Tak M ugeHTudukaumio mx npupodbl. Moatomy
MUCXoA4Hble AaHHble O/15 OLUEHKW 3HauveHwli hakTopoB, ONpefenswlmx cBolicTBa
06BbeKTa MOXHO NOYepnHYTb NOCPEACTBOM BbIYMCAEHUA UHOPMALNOHHBLIX Xapak-
TEPUCTUK €r0 N306paxXeHns, Hanpumep, 13 aHaamsa 0COBeHHOCTEN rMcTorpaMmbl.

Mpeanaraemblii MeTOZ, B CBOE OCHOBE WCMO/b3yeT napameTpbl ee Maremartu-
yeckoii mogenu

Y=1.K,*/,IPH'Pii2), (1

roe K, - macwTabHble koaddumymenTsl; Lpi,bPi.g - ®yHkunn Maycca - flannaca, an-
NPOKCUMUPYIOLLME APKOCTHbIE XapakTepucTUKX Fpynn nukceneid, obpasyoumx /-i
hparmMeHT n306paxeHusi 06bekTa, mapamMeTpbl KOTOPbIX pPacCYUTbIBA/IMCb C MUC-
nosb30BaHMEM METO/0B YC/I0BHOW onTuMu3aumm (B KayecTBe KpUTepus onTUMU-
3auMn MPUHANUN MUHUMYM CYMMbl KBaApaTOB OTK/IOHEHWI 3KCNepuMeHTasIbHbIX
3HauYeHWii pacnpegeneHns nNuMKcesieid No ApPKoOCTAM OT Y, OlM6GKa afekBaTHOrO Ma-
TEMATUYECKOrO OMMCaHWsl TMCTOrPaMM UCXOAHbIX M306paXKeHUiA He npeBbliwana 3 -
5 %), Tabnuua.

Tabnuua - 3HadyeHna napameTpoB p,tl,pl2 cocTasnawwmx f,(Pj,bP,-J aganTvBHOM

MOZAEeNN r’McTOrpaMMbl UCXOAHOIO N306paXeHus

i- Homep pll- nonoxeHne makcumyma pacnpegene- P/2-3HayeHue NonywupuHbl pacnpegene-
rpynnbl  HUA 3HaYeHui APKOCTU B TaKCOHe, yen. ea. Husa 3HayeHuii APKOCTWN B TaKCOHe, yen. eq.

1 73 5
2 200 15
3 63 5
4 243 9
5 228 8
6 88 5
7 128 25
8 168 14
9 97 10
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MpopgonxeHue Tabnmubl

10 217 15 i
n 83 5 n
12 125 15 !

Kak cnegyeT us tabnuubl, NO0XEHNE MakCMMYMOB pacnpefesieHus spkocTu
3/1IEMEHTOB U306paxeHns, NpUHaanexawmnx pasMyHbIM rpynnam n nx gucnepcum,
BapbMpPYyIOT B [OBOJILHO LUMPOKUX Npegenax.

OTO MpuBEsio K MAee WUCNONb30BaHUA METOAOB KMIacTepHOro aHanusa A/s
06beUHEeHNs 6N3KNX MO XapakTepucTukam rpynn 3/1eMeHTOB UCXOAHOro n3obpa-
XEHUs B KIacTepbl, TaKkCOHbI, NMpuHaanexalme K COOTBETCTBYOLLEN nHopmaum-
OHHO-3HAYMMOWN €ero 4acTW, PEKOHCTPYKLMI0O GUHApPHOTO n306paxeHns KOTopoi
OCYLLECTBNANN NOCPeACTBOM BblAe/IEeHNS COOTBETCTBYIOLIMX 3/1IEMEHTOB U3 BCEN
COBOKYMHOCTU MNUKCEse NCXOQHOTO N306PaKeHUS.

MeTopbl KnacTepHOro aHanusa LWMPOKO NpefcTas/ieHbl anroputmamu arno-
MepaTUBHOIO Mepapxmyeckoro rpynnmpoBaHns 06bLEKTOB U NPU3HAKOB, MO3BOJISAO-
LWMMKN Harns4HO NPeAcTaBNsATb CTpaTU(IUKALMOHHYI0 CTPYKTYpY UcciefyemMol co-
BOKYMHOCTM 06BbeKTOB. KpuTepreM kayecTBa BbINOJHEHWA Mpoueaypbl knactepu-
3aUMn MOXET CMYXUTb pasnnume B pPacCTOSHUAX MexAy O6beKkTamu BHYTpU Kna-
cTepa M pacCTOAHWAMU Mexay cocefHUMU knactepamu. B HacToswein pabote
06bEKTbI KnaccugumumMpoBanncb No Metoay "ganbHuUX cocepen” ¢ MeTpuKon "kBag-
pat eBkmMgoBa paccTosHua". Mogo6HbIl BbIGOP NPOAWMKTOBAH OCOGEHHOCTbIO an-
roputMa “"ganbHUX cocefeit”, KoTopbllii 3aknovaeTcs B (hOPMUMPOBAHUM KacTepOB
chepmyeckoin QopMbl MO MPUHLMUMY MUHUMA/bHOTO PacCTOSAHUA O6BEKTOB BHYTPU
Knacca. Takum obpasom, peannsoBanacb BO3MOXHOCTb BblAeNEHUS K1acTepos, He
MMEIOLLMX NnepeceveHns mexgy coboii, puc. 1

0] 5 10 15 16 1%
Jvicnepens,, YCroBHble eaHYLISPKOCTU

KnacTepbl: 1-0, 2-[, 3- 0; UEHTPbl THKECTU- +.
PucyHok 1- Ouarpamma paccesHus rpynn 3neMeHTOoB UCXOAHOMO 1306paxkeHns no
pe3ynbTaTam knacTepHOro aHanusa

PesynbTaToM BbINOSHEHUS MNpoLeAypbl Knactepusaumu cTano onpegeneHue
YPOBHeli GuHapu3aLmMm ANs Kaxaoro Knacca 3/1eMeHToB U306paxeHus. ATo 3Hauu-
TeNbHO CHU3U/IO HEeoMnpeae/IEHHOCTb, 06YC/OBNEHHYIO MOSBNIEHUEM B PEKOHCTPYM-
POBAHHOM M306paXeHnn NUKCeneil C YPOBHAMW MHTEHCMBHOCTW, 3HAYUMO OT/U-
yalLWMUCA OT NepBoHaYasbHbIX. MoslyyeHHble NoA06HLIM 06pPa3oM PEeKOHCTPYW-

poBaHHble K306paxeHnss MHAOPMALNOHHO-3HAYUMbBIX 3/IEMEHTOB NpeAcTaB/ieHbl
Ha puc. 2.
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a) B r
a) - mcxozwoe n306paxeHvie 06'b6e)KTa ncenefosanus (1, 3 ,3- MH(hOpMaLI,VIOHHO-3LaHMMbIe
ero cocTasnswowye), 6), B), ) - PEKOHCTPYMPOBaHHbIE ABYXIPajaLMOHHble N306paxeHns ero
MHOPMALMOHHO-3HAYMMBIX COCTaBASIOWMX, 1-i, 2-i1 1 3-ii, COOTBETCTBEHHO
PUCYHOK 2 - PeKOHCTPYMpOBaHHble N306paXeHUst MHOPMaLYOHHO-3HAUMMBIX 3/1eMEHT OB

AHanu3 pes3ynbTaToB knacTepusauuy nokasas TeCHYH CBf3b KOMMYecTBa
rpynn nukcenei ¢ BeIMYMHaMy SHTPONUN UCXOLHbIX N306paxeHni 06 bEKTOB, YTO B
COOTBETCTBUM C ee (PU3NYECKNM CMbIC/IOM SBNSETCH OLLEHKOW KonmyecTBa Bblae-
JNIeHHbIX K1accoB, MAEHTUMMKaLNA KOTOPbIX CHU3MMAA 6bl HeonpeaeneHHoCTb Npo-
Lefypbl PEKOHCTPYKUUM 00 MUHUMYMA.

3akntoyeHne

OnncaHHbIl MeToA4 MOXET fledb B OCHOBY CO3[aHUs CUCTEM TEXHUYEeCcKorc
3peHus 418 HenpepbIBHOTO MOHUTOPUHIA NapamMeTpoB COCTOSAHWMSA OOBLEKTOB M CUC-
TEM pas3/IMYHON NPUPOAbl C 3aJaHHbIM YPOBHEM [OCTOBEPHOCTW MOJSyvyaemol Ko-
NIN4ecTBEHHOI nHopMauun.

YK 551.492

HOBbI MOAXOA K PELLEHWIO 3KOJIOMTMYECKOIO BOMPOCA
OTPABOTAHHbBIX XUMNYECKNX NCTOYHNKOB TOKA N TEXHOTEHHOIO
CbIPbA, COAEPXALLEMO MAPIrAHEL,

fogyHoB E.B., Nopuues W.I'.,, AptamoHoBa U.B.
MOCKOBCKWIA rOCyAapCTBEHHbI TexHu4yeckuii yHusepcuteT «MAMW», r. Mockea,
Poccuiickas depepauus, gen225@rambler.ru

Solution of the ecological problem of processing the worked out chemical-
battery power supplies containing manganese, with the use of a citric acid is proposed
in the article. Experimental data and optimum conditions on the leaching of manga-
nese from the ores and the worked out chemical-battery power supplies are given.

BBepgeHue

Mpo6nembl c6opa M yTunusaumm otpaboTaHHbIX MapraHeucogepxawmx XNT
B Poccuu octaloTca KpaliHe BaXHbIMU, OHAKO OHU B HACTOsILLee Bpems npaktuye-
CKM He pelleHbl. Ha cerogHswHWii AeHb OoTpaboTaHHble MapraHelcogepxalive
XNT 3axopaHuBatoTCA Ha NosiMroHax TBepAo-6biToBbIX 0TXoAoB (TEO), npuBogsa K
pas3nnyHbIM 3KOJIOTMYECKUM NOCNEeACTBUAM.

OcHOBHas yacTb

MpoayKkTbl pasfnoxeHns otpaboTaHHbix XWT nonafgalwT He TONbKO B artMo-
cchepy, HO 1 B MOYBY M B BOAYy. BewecTBa, nonaslve B atmocgepy, B3anmogeiicT-
BYIOT C ApyrMmMun BellecTBaMu, NPUBOAA K 06pa3oBaHuio elle 6osee CAoXHbIX CO-
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e[UHeHNIA, KOTopble B CBOK OYepeb Takke ABASATCA UCTOYHUKAMU XMMUYECKOro
3arpssHeHus atmocdiepbl. Tak, Kak MHOTMEe M3 HUX AB/SIOTCA XOPOLLO pacTBOpU-
MbIMW B BOAE, BMeCTe C OocajkaMu BbiMajatoT Ha 3eM/to, 3arpsas3Has ee, n yxya-
LalT He TO/IbKO COCTaB NoYB, U MPOHMKAsA B HUXEeNexalime cov noysbl nonajatot
B TPYHTOBble BOAbl, BbI3blBas Takke WX 3arpA3HeHne u yxyglweHne XMMUYecKuX
CBOIICTB BOAp!.

MoaToMy B HacToslee BpeMs CTaHOBUTCS Bce 6osiee akTyasibHbIM BOMNPOC O
KkBanndmymMpoBaHHoM cbope n 6e3onacHoii nepepaboTke oTpaboTaHHbIX XUT ¢
TOUKM 3PEHUS CbIPbEBOTO W 3KOJIOTMYECKOro acnekta. BblibpacbiBaemble oTpabo-
TaHHble XWUT, C OA4HOW CTOPOHbI, ABMSIOTCA OAHUM W3 BWAOB BTOPUYHOrO CbIpbSi
0N MeTannypruyecko NPOMbILLIEHHOCTU, C APYrOi - WUCTOYHWKOM 3arps3HeHus
oKpyxatoLen cpegsbl.

Bo MHormx ctpaHax npobnema oTpaboTaHHbix XUT pelleHa - HalaXeH ux
cbop v nepepaboTka [3]. B HacTosee BpeMs CyL,ecTByeT AOCTATOYHO MHOIO Tex-
HOMOrMYecKnx cxem nepepaboTkn oTpaboTaHHbIX MapraHeucogepxawmx XUT c
nocneyowmm NosyYeHnem LyHKa 1 aNeKTpoIMTMYeCKoro anokeuaa mapraHua [6, 7).

[ns novcka onTUMasibHbIX TEXHOIOTMYECKUX PEXMMOB BbileNaunBaHUs OK-
cupga mapraHua (IV) u3 oTpaboTaHHbIX XUMWYECKMX WMCTOYHUKOB TOKA MPOBOAWM
3KCnepuMeHTaslbHble UCCNefoBaHUsA N0 BAWSAHUIO KOHUEHTpauum NMMOHHON 1 wa-
BeNeBON kucnoT [1, 2] Ha CKOPOCTb pacTBOpeHus okcuga mapradua (IV) maccoi
0,087 r. SKkcnepnMeHT NpoBOAUIM B TepMocTatupyemMom peakrope, npu pH = 1,5,
CopepxaHue mapraHua B npobe onpefensnu ¢ opmanbAoKCMOM No MeToauke [5].

OKcneprvMeHTasbHble faHHbIe MO BANAHWUIO KOHLEHTPALUMN IMMOHHONM KUCNOTbI
Ha CKOPOCTb BbllLeslauMBaHnsa MapraHua npeacrasnieHbl Ha puc. 1

PucyHok 1- 3aBMCMMOCTb JONM paCTBOPEHHON0  PUCYHOK 2 - 3aBMCMMOCTb florapudma
BewlecTBa (0) oT BpeMeHm (T) (353 K, w =500 06/M1H)  ckopocTu pacTBopeHus (IgW) oT nora-
B JIMMOHHOW KNCNOTe KOHLeH T paLyii: prma KOHLEH T paLmm IMMOHHO Kun-
1- 0,2:2- 0,4;3-0,6: 4- 0,8:5-7,0 monb/n cnoTbl (IgC) npu 353 K u w = 500 06/MUH
W3 paHHbIX puc. 1 cnepyeT, YTO KOHUEHTpauMsa IMMOHHOW KUCAOTbl BAUSET Ha
pacTBopeHue okcuga MapraHua (V). lMpy KOHUEHTpauuu JIMMOHHOW KUCNOTbI
60nblwe 0,8 MONb/N M3MEHEHME CKOPOCTWM PacTBOPEHUS HE3HAYUTEesIbHbl, MO3TOMY
pekomeHAyeTCcA MCNofb30BaTb A715 BbllWenaunBaHUs pacTBOpP C KOHLUeHTpauuei
0,8 Monb/n. 3aBUCMMOCTb florapuddma CKOPOCTU PacTBOPEHUS OKCuaa MapraH-
ua (IV) oT KOHUueHTpaumMnm NMMOHHON KUCNOTbl NpeacTaBneHa Ha puc. 2. Mopsagok
peakummn no umTpar-moHam paseH 0,7. HaliieHa akcnepvMeHTasibHas 3aBUCUMOCTb
norapucma ckopocTu pacTBopeHnss Mn020T KOHLEeHTpauum IMMOHHOW KMCnoTbl (1)

Ig(W) = -0,413 +0,719 Ig(C). @)
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Takke 6bl/1M NpoBeAeHbl IKCMEPUMEHTasIbHbIE NCCNef0BaHUSA NO BAUAHUIO pH
N Temnepatypbl Ha CKOPOCTb BblllesiaumBaHus MapraHua. [JaHHble 3KcnepuMeH-
TasbHbIX UCCMe0BaHWiA NpeacTaBieHbl Ha puc. 3 1 puc. 4.

M3 aHanm3a nony4veHHbIX AaHHbIX cfedyeT, UTO MakCMMyM CKOpPOCTWU pacTBo-
peHuns okenga mapradua (IV) Habnwgaetcsa npy pH = 2,2-2,3+0,1. Bbisio ycTaHoB-
JIeHO, YTO C POCTOM TemnepaTtypbl NPOUCXOAUT YBESIMYEHNE A0 PACTBOPEHHOTO
BewecTtea (puc. 4).

PucyHok 3- 3aBucrMocTb norapudma PucyHok 4 - 3aBMcMOCTb 10111 pacTBOPEHHOIO
ckopocTHu (IgW) oT pH npu BellecTBa (0) 0T BpemeHu (1) npu pacTBOPEeHUN
pacTBopeHun okenga maprarua (IV) 8 Mn02(pH = 2, w =500 06/MWH) B IMMOHHO KucnoTe
0,1monb/n NMMoHHoOI kucnoTe (353K) (0,1 monb/n) npy pasHbiXx TemnepaTypax: 1-313 K,
2- 333K, 3- 353K Toukn- aKcnepvmMeHTaslbHble
[laHHble, IMHUM - pacyeT Mo ypaBHEHMIO (2)

1- 1-aw=Wt (2)

[aHHasi 3aBMCUMOCTb MO3BOJISIET NPOBOAUTL PacyeT CKOPOCTWM pPacTBOPEHUsi
okenga mapraHuya (IV) npu no60oii KOHUEeHTpaUUM IMMOHHOI KUCNOTbl, HE NpoBoAs
3KCMepUMeHTa. Yckopsioliee AelicTBMe NIMMOHHOM KUC/OTbI CBSA3aHO C ee BOcCCTa-
HOBUTENBLHOW CNOCO6GHOCTLIO, Gnarogapsi koTopoli MoHbl Mn(lV) BoccTaHaBnuBa-
totca o Mn(M), koTopble ABMSIOTCA LEeHTpaMu pacTBOPEHWS.

3akntoyeHne

1. CKopocTb pacTBopeHus okcuga mapraHua (V) B TMMOHHOI KucnoTte yBenu-
yMBaeTCsa C YBE/IMYEHNEM MX KOHLEHTpauun B pactesope.

2. HailpeHo, 4TO KUHETMKa MpOoLUEecCoB BbllenadnBaHnsa mapraHua MoXeT
ObITb OMMCaHa ypaBHEHNEM reTeporeHHon kuHeTnkmn [4]: a = 1- exp(-A sft(Wt)).

3. OnpegeneHbl onTuManbHble napameTpbl pH Ana npouecca Bbiwenavnsa-
HVA MapraHuya (onTuMasnbHble ycnosus pH = 2,2-2,3+0,1).

4. PelleHune BbILEN3TOXEHHON Npob6aeMbl Ha rocyfapCTBEHHOM YpPOBHE MO-
3BO/IUT YNyyWnTb 0becrnevyeHne OCHOBHbIM CbipbeM OTeYEeCTBEHHbIX NPou3BoAuUTe-
nein mapraHeucogepxawnx XNT n camoe rnaBHOe - YMeHbLUUTb BpegHoe BO3Aei-
CTBME Ha OKpYXatoLyto cpeay.
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POJIb T'YMYCOBbIX BEWECTB B MUTPALN TAXE/bIX
METAJ1/10B B NPUPOAHbBIX BOAAX

[onoBau A.l.

YupexpaeHue obpasoBaHus «bpecTckuii rocyfapCTBEHHbIN TEXHUYECKUI YHUBepCH-
TeT», . bpect, Pecny6nvka Benapych, golovach_anna@ mail.ru

Humic substances as the most widespread group of dissolved organic matter
play a major role in the binding of metals in complexes. The characteristic of prop-
erties of the humic acids caused by features of their structure and the multifunc-
tional nature is given. Humic substances participate in metals migration, decrease
negative impact of toxicants.

BBepneHue

BospacTtaiowas nponsBoACTBEHHO-X03AWCTBEHHAA OEATE/IbHOCTb 4YenoBeka
NPUBOAUT K HEU3BEXHOMY YBENIMYEHUIO KOHLIEHTpaLMmn TAXebiX MeTannos B npu-
poAHbIX Bojax. KauyecTBO BOAHONM cpefbl, 3arpsA3HEHHOW TsXKenbiMu MeTasnamu,
OLEeHMBAETCA MNyTem COMOCTaBNEeHUA BESIMYMH UX BasIOBOrO COAEPXaHus B Npu-
POAHbIX BOAax C COOTBETCTBYHLWMMN nokaszaTenamu MAOK. OgHako Takas oueHka
He No3BOMAET NOMYYNUTb HAAEXHYI U 0O0bEKTMBHYI MHopMauno 06 akonornye-
CKOM COCTOSIHMM BOJOEMA, Tak Kak pas/imyHble dOpMbl OAHOrO U TOr0 Xe MeTanna
Nno-pasHoOMy B/IMAKT Ha XWU3HEOEeATe/IbHOCTb BOAHbLIX OPraHu3mMoB (CTUMYMPYS
nn6o yrHeTas ee). TOKCMYHOCTb BOAHON cpefbl B 60NbLUNHCTBE C/yYaeB He umeeT
nNpsiMoii 1 OAHO3HAYHOI CBSI3N C 06LLEN KOHUEHTpauueli MeTannos, NO3Tomy, npu
OLEeHKe 3arpsa3HeHnss BOA0eEMA TSXEeNbIMU MeTa//laMu, BaXXHO 3HaTb HE TOMbKO UX
Ba/I0Bble KOHLUEHTPaLMK, HO 1 hOpMbl MUTPaLIMK B K&XXAOM KOHKPETHOM BOJOEME

Posib rymMycOBbIX KACAOT B MUTrpaLmn TsHKesbIX MeTa/llIoB B rMApO3KOCU-
cTemax

Taxenole MeTannbl, NOCTynawline B NPUMPOAHbIE BOAbI NP aHTPOMNOrE€HHOM
3arpsa3HeHumn, gaxe B MasbiX KO/MYecTBax CNOCO6HbI OKa3biBaTb TOKCMYECKOEe BO3-

nenctene Ha rmgpobnoHoB. TOKCMUYHOCTL MeTasila BO MHOIOM 3aBUCUT OT COCTOS-
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HUs1, B KOTOPOM OH HaxoAmuTCa U MUTpUpyeT B BOAHOW cpeae. Hanbonee TOKCUYHOIA
ABNseTcsA hopma MeTanna, A7 KOTOPOi xapakTepHbl 6onblias Guonornyeckas u
XMMMYecKasi akTUBHOCTb. B criyyae Tshkenbix MeTa/l/loB Haumbosee peakuroHHO-
Cnoco6HbIMK 1, cnefoBaTtesibHO, GUOMOrMYeckn AOCTYMHbIMU /11 OpPraHnu3MOoB siB-
NATCA CBOGOAHbIE MOHBI [1].

BONbLIMHCTBO NPUPOAHbLIX BOJ, 061aAaeT CNOCOBHOCTLIO CBSI3bIBATb MOHbI TH-
XenbIX MeTaslIoB, MOCTynawlmx B BOAHble 06BbEKTbl. DTO CBOWCTBO NPUPOAHBIX
BOJ, SIBNSIETCA MHTErpasibHbIM NokasaTesieM M Ha3blBaeTCsl KOMMIeKcoo6pasytoLeid
cnoco6HocThlo.  BenmumHa Komniekcoo6pasytoleid cnoco6HocTM  onpegensiet
"6yepHy0 eMKOCTb" BOAbl C TOUYKU 3PEHMUSI MOTEHLUASIbHON BO3MOXHOCTU CHIDKE-
HWSI TOKCUYECKOTO BO3JENCTBUA TSHKENbIX MeTasn/ioB Ha rmapobuoHToB. Komnek-
coobpasyloLas cnoco6HOCTb NMPUPOAHbLIX BOJ, XapakTepu3yeT COBOKYMNHOE CoAaep-
aHue akKTMBHbIX LEHTPOB KOOPAMHALMU B COCTaBE KOMMOHEHTOB, CMOCOGHbIX CBSI-
3blBaTb MOHbI METasIoB, U ONpeAesisieTcs CyMMapHbIM COAEPXaHWEM opraHuue-
CKMX M HeopraHW4eckmMx MIMraHAoB, a Takke KOoWAO0B pas3/IyHol npupogbl, 06-
pasyLlmx C MOHaMW MeTasl/IoB KOMM/EKCHbIE COEAMHEHUS U BellecTBa pasHoii
CTeneHn yCTONYMBOCTH.

Han6onee cyuiecTBeHHbIli BkNag B KOMMIEKCOOGPa3yLLy Crnoco6HOCTb
NPUPOAHBLIX BOJ, BHOCUT pPacTBOPEHHOe OopraHuyeckoe BellecTBO. Komnnekcbl me-
TasfIoB C PacTBOPEHHLIMU OpPraHMYeckMMU BeLLeCTBaMW MOBEPXHOCTHbIX BOA B
60/bLUMHCTBE C/lyYaeB OTHOCATCA K KOOPAWHALMOHHBIM COEAMHEHMWSIM XenaTHOro
Tvna. Takve KOMMAeKkcbl 061aAaT HU3KOW TOKCUYHOCTLIO UM BOBCE HETOKCUYHBI.
MprunHa feToKcUKauMmn CBsi3aHa CO CHWXEHUEM XMMUYECKOW M BMONOrMYecKon ak-
TUBHOCTU METasINIOB B NOAOOHLIX KOMMEKCHBIX COEAUHEHNAX. YUNTbIBAs KpuTepuii
CHWXEHWNS TOKCUYHOCTU TSKEsIbIX MEeTasI/IoB M pacnpoCcTpaHeHHOCTb B BoAax opra-
HWYECKMX BeLLEeCTB, CMNOCOGHbIX WX CBSA3bIBATb, MOXHO BbIAENUTb clegylolime
Kacchbl pacTBOPEHHbIX OPraHMYeckUX BeLLecTB, ONpefensitowmx B OCHOBHOM KOM-
nnekcoobpasyoLLyto Cnoco6HOCTb NMPUPOAHLIX BOA: TYMYCOBble BellecTBa (rymu-
HOBbIE U (PYNbBOKNCNOTHI), NOMGIEHONbI, 6eNKOBONOAOOHbIE BELeCcTBa, Noaunen-
TMapl 1 caxapa [1].

[na npypogHbIX NOBEPXHOCTHbLIX BOA, PB Hapsily C UCKIUYMNTENbHLIM pa3Ho-
ob6pas3nem cocTaBa pacTBOPEHHbIX OPraHMYeckUx BELLEeCTB XapaKTepHO AOMUHUPO-
BaHMe ryMyCOBbIX BELLECTB, KOTOpble NpeACTaBsOT CO60 BUOXUMMYECKU YCTORUM-
Bble BbICOKOMOJIEKY/ISIPHbIE NOMUGYHKLMOHA/IbHBIE COeANHEHWs, obnajatoLime CBOWA-
cTtBaMu cnabbix KMCnoT. B cuny cneuudpmkm CTpoeHusl, 06yCnOBNEHHON Hannuvem
rmapodho6HOr0 apomMaTMyecKkoro kKapkaca v 6oraTtoii (OyHKUMOHa/IbHBIMU Fpynnamm
YINEBOAHO-NENTUAHOM nepudiepun, rymycoBble KWC/O0Tbl MPOSIBASOT MakposuvraHa-
Hble CBOWCTBa. OHWM 06pasyloT KOMMEKChl C MOHaMV MeTaslfIoB, B pe3ysibTare Yero
3KOTOKCUKAHTbI U3MEHSIIOT TOKCUUYHOCTL U NMPUOGPETaT MUrpaLnoHHbIe CBOWCTBA ry-
MYCOBbIX BELLECTB.

FYMyCOBble KUC/IOTbl SIBASOTCS MOMNINEKTPOSIMTAMU CO C/1aboANCCOoLUNpPYHO-
LMMU B KUCbIX U HEWTpasibHbIX Cpefax MOHOreHHbIMK rpynnamu. PesynbTaTtbl Mno-
TEHLMOMETPMYECKOTO TUTPOBAHUSI NO3BOMAIOT cAenaTb BbIBOA O TOM, YTO coeAu-
HEHUS TYMYCOBbIX BelLLecTB 06/1a4alT BbICOKO OOMEHHOI eMKOCTbio (3-13 Mmr-
3kB/n) (2]. B coeguHeHnsIX ¢ 601bLION MONEKYSAPHON Maccoi 3Ha4YNTENbHY POsib
UrparT KapOoKCU/bHbIE TPYNMbl, & C MeHblleli - eHoNbHble. Pasmep un dopma
yacTuy, hpakumii rymycoBbIX KMC/OT 3aBUCST OT CTEMNeHW Auccoumaumyv UOHOTeH-
HbIX TPynM, onpeAensieMoil Npu OTCYTCTBMM KOMMIEKCOO6Pa30BaHns r1aBHbIM 06-
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pasom BenuuuHoii pH. B 3aBMCMMOCTWU OT CTEMeHu guccoumaunmn u COOTHOLLEHUS
CUN BHYTPU- U MEXMOMEKYNSAPHbIX B3aMMOAEWCTBUA MaKpOMOSEKY/ bl TYMYCOBbIX
KMCNOT MOTyT NPMHUMATb Pas3/inyHble KOH(POPMaLMOHHbIE COCTOSIHUS. B3anmopeii-
CTBMSI MaKpOMONEKY/1 ppakuMii ryMmyCcoBbIX KAC/IOT C KOMMNAeKcoo6pasoBaTeiamMu
onpesensTcs NOBEPXHOCTHLIM NOTEHLMAIOM 1 KOHJDOpMaLme MmakpomMoneky bl [2].

B NOBEPXHOCTHbIX BOJAX yMYCOBbl€ KWC/O0Tbl HAaxoAAaTCs B PacTBOPEHHOM,
KO/I/IOMAHOM ¥ B3BELLEHHOM COCTOSIHMM. PacnpepgeneHve rymycoBbiX BELLECTB Me-
XAy OCHOBHbIMW hopMamMn Murpaumm o6YCNOBMNEHO MX KOHUEHTpauuein, xummnye-
CKMM COCTaBOM Bof, pH pacTBopa v gpyrumu caktopamu. PU3NKO-XMMUYECKOE CO-
CTOSIHME TYMYCOBbIX KWC/OT onpejenseT MUrpaunoHHbIe CBOWCTBA 3aKOMM/IEKCO-
BaHHbIX METaJ1/10B, OfJHAKO M camu MeTasl/bl, B3auMOJeincTByst C r'yMycOBbIMU Be-
LiectTBaMu, cnocobHbl CyLLECTBEHHO M3MEHSATb MOBEJIEHNE MaKpPOMOSEKY/T B pac-
TBOpe. KoopauHauus KaTMOHOB OTPULLATESIbHO 3apsiKeHHbIMW (DYHKLUMOHANbHBLIMU
rpynnamy BbICOKOMOJIEKY/IAPHOIO NuraHaa npuBoAnUT K ocnabneHnto BHyTpuMorne-
KyNsSIPHOrO OTTaskMBaHusl. B pe3ynbTaTe npeAnoyuTMTeNbHON CTAaHOBUTCS KOMMNAKT-
Has cBepHyTas KoHurypaumns mMakpoMoieky ryMyCOBbIX KMCNOT B pacTBOPE, OHM
cTaHoBATCA 60nee rmapodobHbIMM 1 BbiNaaatoT B 0CafokK [2].

PacTBopeHHble (hOpMbl, KOTOPbIE BK/IOUYAKOT KOMMMIEKChI LEMOUYHbIX W Wenoy-
HO3eMe/bHbIX 3/1EMEHTOB C (DY/IbBOBbIMW W YACTUYHO C TYMUHOBbLIMK KUCMOTaMM,
3aHMMalT AOMUHMPYLOLLEE MOJSIOXKEHUE B MPUPOAHLIX Bogax. JIerko ruaponunsye-
Mble KaTuOHbl Cu2+ Mn2+ Fe3+ FeZt, Al3t moryT 06pa3oBbiBaTb pacTBOPMMbIE KOM-
nnekcbl ¢ hynbBOKMCNOTaMKM, 6narofgaps 4yemy WUX MUrpalMoHHasi CrnocoGHOCTb
Bo3pacTaeT Ha 2-3 nopsigka. V3BecTHo, 4To xene3o (Il) B KoMmnnekcax ¢ goynbBO-
KMCnoTamy CBSi3aHO HaCTO/IbKO MPOYHO, 4YTO He okucnsieTcss go xenesa (Il1) npu
Ha/IMuMM pacTBOPEHHOro B BoAe kucrnopoga. [o6aBka ryMUHOBBLIX KUCOT K Mpu-
pofiHOV BoAe, coaepxalleil NoBbILEHHYO KOHLEHTpaLui noHoB Mean (okoso 300
MKr/ oM3), NPUBOAMUT K CyLLECTBEHHOMY CHWXEHUIO TOKCMYHOCTU Meau Mo Mepe ee
cBfA3bIBaHWA B Komnaekcbl [1]. MpuumHa 3aToro o6ycrioBneHa obpa3oBaHuEM Xe-
NaTHbIX COeAVHEeHNI Mexay MoHaMu Meau U r'yMUHOBBLIMU KMCNOTaMu.

3HauuTeNlbHaa 4acTb FYMYCOBbIX KUC/OT B MPMPOAHbLIX BOAax CyllecTByeT B
BUAE 4YacTul, KONMOWAHOW AMCNEPCHOCTM W cocTaBnseT KonnouaHytw copmy mu-
rpauuy 3aKOMM/IEKCOBAaHHbIX MNOJMaHTOB. O6pa3oBaHMe MeTasllopraHuyYeckux
KONI0M0B MOXHO O6BbSACHUTL afcopbumeli opraHMYecknx MOSIMKUCAOT Ha Heopra-
HUYeckoMm Konnounde (rMapoKcuabl Xxenesa, MapraHua, antoMUHMS) 1 KOMNIEKCO06-
pasoBaHneM MNONNAAEPHbIX TMAPOKCUAOB C TYMUHOBbIMKU U (DY/IbBOBLIMW KMUC/OTA-
M. FyMycoBble COeAUHEHUST MpuaaT oTpuuaTesbHblli 3apsj KONNouaHbIM arpe-
ratam, cnoco6cTBys Ux ctabunmsauny B pacTBOpe W NOBbIWAS MUTPALMOHHYHO ak-
TUBHOCTb 3/1EMEHTOB B NPUPOAHbLIX BOAAX.

Cpean (pakTopoB, CMOCOGCTBYHOLINX CHMKEHNIO TOKCUYHOCTU METasl/ioB, KPO-
Me rMaposm3a 1 KOMMJIeKCoo6pas3oBaHns C ydacTUeM HeopraHW4eckux W opraHu-
YeCKUX NUraHaoB MOBEPXHOCTHbIX BOA, 6OMbLUOE 3HAYEHWE UMEIDT Takxe afcop6-
UMA Ha B3BELUEHHbIX YacTuUAx W [AOHHbIX OTNOXEHUsIX. HepacTBOpuMble KOM-
N/IEKCHblE COeAUHEHMUSI META/INIOB C N'YMYCOBbIMI BeELLECTBaMK, ckoarympoBasLive
opraHuyeckue Konsouabl U MeTasslIoopraHUyYeckne accoumaHTbl U TYMUHOBbIE U
(PyNbBOBbIE KWCMOTbI, aAcopbupoBaHHblE HAa MOBEPXHOCTU [MIMHUCTbLIX MaTepua-
/I0B, COCTaBNAOT B3BELUEHHbIE POPMbl MUrpaumm. CooCoXAasiCb C IMUHAMU, TyMY-
COBble BellecTBa NepeBOAAT B TBePAYI0 (dasy CBA3aHHbIe C HAMU KaTWOHbI MeTan-
0B, B 3HaAYMTE/IbHOW Mepe onpeaensis NpPOLEecChbl akKymynsauum MeTainyecknx
3arpsi3HEHUA B MPUMPOAHbIX BOAAX.
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3akroyeHmne

F'YMUHOBbIE N DY/IbBOKMUC/IOTHI BbIMOMHAIT BaXKHble (DYHKUMW B TMAPO3KOCK-
CcTeMe: BAUSIOT Ha NPOLEeCcCbl CamMOOuUULLEHNS BOLOEMOB ¥ 0OYC/I0BNNBAIOT Kade-
CTBO BOAbl. OHU ABNAKTCA CBOEro pofa HOCUTENAMU 3arpA3HALWMX BeLlecTB B
BOAE, aKTMBHO y4yacTBys B npoueccax TpaHcdopMauuu, nepeHoca 1 HaKonjieHus
TSOKENbIX MeTasnNoB B BOAHbLIX akocucteMax. NpupogHble BOAbI, coAepxaline 3Ha-
ynTesIbHOE KOSIMYECTBO FYMYCOBbIX BELLECTB, MMEKT 3HAYMTEesIbHble pe3epBHble
BO3MOXHOCTMW, MO3BOJIAIOLLINE CHMXATbL HEraTUBHOE BO3AENCTBUE TAXE/bIX MeTasl-
NIOB Ha XMBble OpraHn3Mbl, Tak Kak OHM BKIHOYAlOTCA B COCTAB HETOKCUMYHbLIX KOM-
N/1EKCOB.
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OLEEHKA BOJHbIX PECYPCOB BEJ/IAPYCU C UICMNOJ/Ib3SOBAHNEM
rmaPoONOrM4yeCKoOM MOAENN HYPE

JOaHunnosuny N.C., MenbHuk B.W.
lFocypapcTBeHHOe yupexzaeHue «PecnybnvkaHCkuii  rmapoMeTeoponornyeckuin
LeHTp», T. MuHck, Pecnybnuka Benapychb, gid3@pogoda.by

The article contains results of experimental testing of hydrological model
HYPE, descriptions and methods of calculations, results of model running and
analysis of simulated data, estimations of perspective of using model for long-term
forecast.

BBepneHue

AKTyanbHOCTb UCCMef0BaHUs CBA3aHa CO 3HAYUTEsIbHbIMW U3MEHEHUAMMU
KnMMata B nocnefHue AecATUNeTus U BAUSHUEM 3TUX U3MEHEHW Ha Bce cdepbl
XU3HEeAeATeNbHOCTN YenoBeka. B HacTosiwee Bpems ynpasfieHue BOAHbIMU pe-
cypcamy 1 perysimpoBaHve X03sIiCTBEHHOr0 MCMO/b30BaHWUsA PeYHbIX cucteMm be-
napycu siBnsieTcs 04Hol 13 Haubonee akTyasbHbIX Npobnem. A8 3pdeKTUBHOIO
pelleHns faHHOro Bonpoca Heo6X04MMO MPMMEHEHME HOBEMLUMX KOMMbITEPHbIX
TEXHONOrNA, KOTOopble MOryT ObiTb MCMO/Mb30BaHblI NpU paspaboTke nporpamm pa-
LUMOHANBbHOr0 NPUPOAONO/b30BaHMA W YCTOWYMBOrO pasBUTUS PErMoHOB, B TOM
yncne u NPUMEHNTENBHO K BOAHBIM pecypcam [1].

OCHOBHasi 4acTb

K coBpeMeHHbIM nporpaMMHbIM CpeacTBam, MNpYMeHsieMbIX B 061actM uc-
NoNb30BaHNA NPUPOAHbLIX PECYPCOB, OTHOCATCA TMAPOSOTMYECKMe MOLENN, KOTO-
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pble NpeacTaBnsiloT cOGOl YNpPOLLEHHbIE CXeMaTUYecKkue MNpeAcTaB/IeHNsl 4vacTu
rmgponornyeckoro uukna. OHW raBHbIM 06pa3oM peani3oBaHbl B rMAposornye-
CKMX MPOrHoO3ax v Npu npeacTaBfeHnn rmapoorMyeckux npoL.eccos.

Vicnonb3yemass B npoBegeHHOM uccnepoBaHmm mogens HYPE (Hydrological
Prediction for Environment) pa3pa6oTaHa B LLIBegckomM rMapoMeTeoposiormyeckom
MHCTUTYTe. [laHHasi rnaposiornyeckas Mofenb npefjHasHayeHa A5 OLEHOK BOAHbIX
pecypcoB 1 kayecTBa BOAbl HA BOAOCOOpax pasnnyHbIX rpagauni [2, 3).

MpupoaHble ycnoBusi B npefenax 60/blUNX TEPPUTOPUIA, A1 KOTOPbIX HEob-
XOAMMO OLIEHWUTb COCTOSIHME BOAHBLIX PECYPCOB, UMEKT NPUHUMNMAaNbHbIE pasfun-
uymsa. 3T pasMuna okasblBalT BAUSIHME Ha (POPMUPOBAHME MNOBEPXHOCTHOMO U
nof3eMHoro ctoka (noacTunarwLlas noBepxXHOCTb, METEOPOsIorMyeckne yCroBusi 1
0COBGEHHOCTU UcnapeHusl, CTpoeHne rugporpadguyeckoii cetun). MNoatomy Hanbonee
yAauHbiM 1 3PEKTVBHBIM peLleHneM 3TOW Npob6aemMbl OKasanocb NpUMeEHeHue
ypaBHeHUs BOAHOro 6anaHca ANns pacyeTa NOBEPXHOCTHOrO CTOKa B ruaposiorunye-
ckoii mogenn HYPE. 3T0 no3BO/M/IO UCMONb30BaTb MOAeNb A5 BOAOCGOPOB C
pasnuMyHbIMK YCNOBUSIMUK, B TOM Yucne u ans tepputopuun Benapycu.

B xoae nccnefoBaHusi OCyLLECTB/IEHA MOArOTOBKA BXOAHbIX AAHHbIX, NPOU3-
BeAieHbl pacyeTbl B HYPE, nepBuyHas kasimbpoBka Mofenu, nepecyet U aHaaus
NOsyYeHHbIX JaHHbIX.

B kayecTBe MCXOAHbIX AAHHbIX A/ pacyeToB B MOAENN WCNOMb30BaHbl AaH-
Hble 06 ocajkax, TemnepaTtype Bo3dyXa W CTOKe BOAbl B pekax, MosyyeHHble 13 OT-
KPbITbIX UCTOYHUKOB WM Ha OCHOBaHWM pacuyeToB ApYyrnx mogeneit. MNepBuyHbIi
pacyeT nokasas, YTO MCMO/Ib30BaHNe 3TUX [aHHbIX JAeT HeyA0BNeTBOPUTESbHbIN

pesynbTaT, OTMeYatloTcsi cnabasi KOppesnsuus v HecoBnajeHve NuKoB KonebaHus
pacxooB BOAbl.

3akroyeHmne

Hamu 6b17M NPUHATLI pakTUUECKMe MEeTeopOosiorMyeckne U rmaponoruyeckme
[JaHHble no nocTam [JenapTameHTa no rMApOMeTeoposiorn, PacrnofioKeHHbIe B
npegenax 6acceitHa Bantuiickoro mMops. Mpu MCNoNb30BaHUM (DAKTUUYECKUX AaH-
HbIX MO Ocagkam, Temnepartype W CToke Gbln NofyyeHbl 6osiee afekBaTHble pe-
3yMbTaThl - MUKX COBNAAasn, HO Habnganachk CyL,ecCTBEHHAs pasHuua B Kosmde-
CTBE BOfpl, 0OCOGEHHO BO BPEMSI BECEHHEro MO/I0BOAbA U A0XAEBbIX NaBOAKOB.
Mocne npoBeaeHWsi KasM6poBKM (6blIM OTKOPPEKTMPOBAHbLI NapamMeTpbl, CBSA3aH-
Hble CO CHeroTasiHuem 1 CBOICTBaMu MOYBbI), pe3y/ibTaThbl OKa3aucb 6osee yaoB-
neTBopuTenbHbIMK. Mocne NpoBeaeHNUs AabHEeRNX pacueToB ¢ UCNo/b30BaHNeM
(hakTMUeCKMX AaHHbIX Mo TeppuTopun Benapycu u fanbHeiwieid TulaTenbHOR Ka-
NMBPOBKE MOAENN, Pe3ynbTaTbl PacyeToB MOryT GbiTb MOJE3HbI A/ COCTAB/EHUS
[I0/ITOCPOYHBIX NPOrHO30B BOAHOCTU Ha pekax Benapycu.

CnncoK UMTUPOBaHHbIX NCTOYHUKOB
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MPUHLMMNbI ®OPMNPOBAHKA PEMVIOHA/IBHOM 3KOIJOFVI‘-IECKOVI
CETV BUHHNLKOW OBJTACTU KAK ®AKTOP YCTONHNBOIO
PA3BUTUA TEPPUTOPUIN

EnncaBeHko HO.A.
XMeNbHUUKNIA HaLMOoHaNbHWI YHUBEPCUTET, . XMEeNbHULKNRA, YKpanHa,
Yelis2009@yandex.ru

The article is devoted the problems of forming of regional of the Winnitca area
as bases of optimization of natural environment. Basic strategies are selected and
the basic going is offered near its building.

BBeneHne

3a nocnefHue ABa Beka Tepputopus BuHHUUKON obnacTtu (YkpauHa) ucnbita-
Na CyLWeCcTBEHHYIO aHTPOMOreHHY Harpysky, Kotopas npueena K sokaavsaunm ec-
TEeCTBEHHbIX naHawadgToB. HecbanaHcnpoBaHHas X03AMCTBEHHAs AeATe/IbHOCTb
noefekna obegHeHne kayeCcTBEHHOIO cocTaBa Mo4yB, NpMBena K YMeHbLEHWNO BU-
[0BOro coctaBa 61MOLEHO30B /1eCOB, /1IyrOB, CTenei, BOAHO-60/10THbIX Yroguii u no-
Tepu pasHoo6pasnst Xusbix chopm, bronaHgwadgTHoro pasHoobpasmsa [1,4-5].

Ha naHHOM 3Tane pa3BuTUS 3anoBeAHOrO Aena cylwecTByeT NoTpebHOCTb He
TONbKO B TPaAMUMOHHBLIX (hOpMax NpupoAOoMNo/ib30BaHUA WM WMCNOMb30BaHUA pe-
CYpPCHOrO noTeHuuMana ecTecTBeHHO-3anoBefHbIX Tepputopuii (E3T), KoTopble
OO/MKHbI CTaTb kapkacom 3koceTu. CyTb uMaeu 3KoceTu, NPOCTOW W npuBnekaTesb-
HOW, 3aKnioyaeTcs B CO34aHMW CEeTU COeAMHEHHbIX Mexay coboli y4acTKOB ecTecT-
BEHHbIX 1 peHaTypasim30BaHHbIX TEPPUTOPUIA HA OCHOBE 3KOCUCTEMHOrO noaxoaa [5].

OcHoBHas 4yacTb

Jkonoruyeckas ceTb (3KOCETb) - 3TO €AUHCTBEHHas (YHKUMOHa/IbHO-NPOo-
CTpaHCTBEHHaA cucTema, koTopas obpasyeTcsa C uefblo yay4ylleHus ycnoBuii ans
chopMumpoBaHMSA 1 BO30OHOBNEHMS OKpYXatoLlein cpelbl, NOBbILEHNS eCTECTBEHHO-
pecypcHOro noTeHumana TeppuTopuM YKpauHbl, COXpaHeHWs naHAwadTHOro u
6MoTMYEeCKoro pasHoobpasus, MecT NocesieHns U pocTa LEeHHbIX BUAOB XUBOTHOIO
N pacTUTeNbHOIO0 MUpa, reHeTndyeckoro oHaa, nyTel Murpauum XMBOTHLIX Yepes
coyeTaHue TeppuTopuUin 1 OOBLEKTOB eCTeCTBEHHO-3anoBefHOro ioHAa, a Takke
OPYTMX TeppuTOpWUiA, KOTOpble MMEKT OCOBEHHYK LUEHHOCTb AN OXpaHbl OKpYy-
Xalollein ecTeCTBEHHOW cpefbl U B COOTBETCTBMM C 3aKOHaAMW U MeXAyHapoAHbIMU
o6sa3atenbcTBaMM YKpauHbl nogsiexart ocobeHHol oxpaHe [1-5].

Mpes dopMyvpoBaHUS 3KOCETU ABMAETCA MHTErpasnbHOW No Aeny coxpaHeHus
eCTeCTBEHHOlM cpefbl, OnTUMM3auuMm naHawadgToB, cCOXpaHeHUs O6MOTUYECKOro
pa3Hoob6pasns, reHoYoHAAa XMBOI NPUPOAbl, hOPMMPOBaHNS B1AaronNpUSTHbIX yC-
NoBWIA ANA XU3HeLeATe/IbHOCTM YenoBeka. Ee 0CHOBHOe 3ajaHve 3ak/vyaeTca B
COeMHEHHbIX Mexay co60ll yH4acTKOB eCTECTBEHHbIX TEPPUTOPUIA.

K CTPYKTYpHbIM 3/1eMeHTaM 3KOCETU OTHOCATCH K/HOYEBble, COEANHUTENbHbIE,
6ydepHble 1 BOCCTaHaBMBaEMble TEPPUTOPUN.

KntoueBble Tepputopun (sapa) obecneynBaloT coxpaHeHue Hanbosee LeHHbIX
N TUNWYHBIX AN AAHHOTO pernoHa KOMMOHEHTOB NaHAwadTHOro U 6MoTUYecKoro
pasHoo6pasunsi, BKIKYAKT Cpefbl CyLLeCTBOBaHUA pPefKuX U TakmX, KOTOopble Haxo-
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OATCA NoJ, Yrpo30i MCYE3HOBEHUS, BWAOB XUBOTHbIX W pacTeHuil. Mpeumylect-
BEHHO MMEIOT B CBOEM COCTaBe TePPUTOPUU U 06BEKTLI ECTECTBEHHO-3aN0BEAHOM0
d)oHAa, NPOLEHT KOTOPbIX 3HAUYUTEsSIbHO MpPeBbIlWAaeT aHaNorMyHbli B LEenom no
CTpaHe, a Takxe Apyrne Tepputopuun, KOTOpble OTBEYalT YC/I0BUAM, ONpefeseH-
HbIM HauWOHasIbHbIM NPUPOAOOXPaHHbIM 3aKOHOA4ATENbCTBOM WM MeXAyHapoa-
HbIMW HOPMaTUBHO-NPABOBLIMU aKkTaMun (KOHBEHLMSAMU, cOrnalieHnsaMu, gorosopa-
MU UT. N).

CoefunHNTENbHbIE TEPPUTOPUN (3KONOTUYECKME KOPWUAOPbLI) COBMELLAT MeX-
4y cOo60i KNyeBble TeppuTopuKn, obecneynBaloT MUMPaLMI0 XMUBOTHbIX U OOMEH
reHeTuyeckoro mMatepuana. CoefVHEHHble TeppuTopun MOryT UMEeTb CamMOoCTOoS-
TeNbHOE 3Ha4YeHne AN coxpaHeHus GuonaHawadTHOro pasHoobpasuns.

ByhepHble TeppuTopun o6ecneumBaloT 3almTy KIOUYEBbIX U COeANHUTE bHbIX
TeppuTopuii OT aHTPONOTeHHOr0 BAUAHWA. FABAAIOTCA MNEepexofHbIMW MNofocamm
MeXJy eCTeCTBEHHbIMU TEPPUTOPUAMU U TEPPUTOPUSAMU XO3AWCTBEHHOTO UCNOSb-
30BaHuA.

BoccTaHaBnvBaeMble TEPPUTOPUN - TEPPUTOPUN, €CTECTBEHHOE COCTOsiHWE
KOTOPbIX HapyLeHo B pe3y/nibTaTe aHTPOMOreHHOro B/MSHUSA, TEPPUTOPUUN C aKTUB-
HbIMW MPOSABNEHUAMU HebNaronpuaTHbIX reoguHaMmyeckmx npoueccos (BogHas
9p03ms, CABUIM), ON1S KOTOPbIX AO/DKHbI GbITb BbINOSIHEHLI NEPBOOYEPEHbIE MEpbI
OTHOCUTENbHO BOCCO34aHNs eCTECTBEHHOrO COCTOSHUSA, Ha KOTOPbIX HE06X0AMMO
1N BO3MOXHO BO306HOBWTb €CTECTBEHHbIA pPaCTUTENbHbIA NOKPOB WM OCYLLECTBUTH
penaTpuaumio BUAOB pacTeHuil 1 XnBOTHbIX. OnpeaeneHHas BoccTaHaB/vVBaemas
Tepputopusa nocne NpoBefeHUs COOTBETCTBYHOLMX MEPONpPUATUA MO peHaTypanusa-
Ly, MOXeT 6bITb BK/IHOYEHA B COCTaB K/IHOUYEBONW UM COeAUHEHHON TEppPUTOPUN UNn
HenocpeaCcTBEHHO NPEBPaTUTLCA B K/OYEBYIO UM COEAVHEHHYIO TeppuTopuio [1-6).

B cOOTBETCTBMM CO 3HAYEHMEM IKOCETW BblAenAlT ee 5 ypoBHei: 1 - 6uo-
chepHblii; 2 - KOHTMHEHTaNbHbI (06LeeBponelicknii); 3 - HaunoHasbHbIi; 4 - pe-
TMOHAJTbHbIN; 5 - NOKasbHbIN.

OCHOBHbIMW HOPMaTMBHO NPaBOBLIMW akTamu, KOTOpble PeryanpylT npoLecc
chopmmpoBaHua HaumoHannbHOM 3KoCceTU YKpauHbl, SBAAITCA 3aKOoH YkpauHbl «O6
3aKonormyeckor cetn YkpavHbl» (N1864-1V ot 24 noHa B 2004 r.) n 3aKoH YKpauHbl
“O6 O6buierocygapcTBeHHOl nporpamme (hopMUpOBaHUSA HalMOHAas/IbHOW 3KO/0rK-
yeckon cetn YkpamHbl Ha 2000-2015 rogpl" (N1989 ot 21 ceHTab6psa B 2000 r.). C
hopMmupoBaHueM, ynpasfieHWeM, COXpPaHEHMEM W MOHUTOPUMHIOM HauunoHasbHOM
9KOCEeTM YKpauHbl Takke TEeCHO cBsidaHbl 3aKoHbl YKpauHbl: ,06 oxpaHe OKpyxato-
el ecTecTBeHHOl cpeppl”; ,O06 ocHoBax rpagoctpoeHus”; ,06 oxpaHe 3eMenb”;
,O 3emneycTtpoiictee”; ,O MeCTHOM camoynpasneHun B YKpauHe"; BopgHblii, Jlec-
HOM N 3eMenbHbIA KOAEKCbl YKpavHbl U Apyrue HOpMaTUBHO-NPaBOBble aKTbl YK-
pavHbl [1-5].

OcHOBOIi (hOpMMPOBaHUSI PeErMoHanbHON 3KoceTu BMHHUMUKOW o6nactu sBns-
eTCcsA eCcTecTBEeHHO-3anoBeAHbIi (hoHA, KOTOpbIA No cocTosHuio Ha 01.01.2011 co-
cTtaBnsieT 396 06bLEKTOB M TeppuTopuin Ha ob6uen nnowaan 52472,96 TbiCc. rekTa-
poB, 1,96 % oT obuwen nnowaan obnactn (265 Tbic. rektapos) [6] (PUCYHOK).

TeopeTnKo-MeToA0M10rMYecKme OCHOBbI NMOCTPOMKY 3KOCETU Ha TeppuTopun Ykpau-
Hbl OTPaXeHbl B hyHAaMeHTanbHbIX Tpygax O P. Wenera-CocoHko, A.N. MoBua-
Ha, T.J1. AHgpueHko, FO.M. puweHko, C.HO. Monosnya n gp. OTHOCUTE/IbHO BuH-
HULKOV 06nacTu ecTb pag pabot A.B. Myapaka, W,C. Heiika, KO.A. EnncaBeHko u ap.
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HauyoHanbHble

PervoHasnbHble

3KOKOPUAOPbI: 3KOKOpUAOPbI:
I. By>CKuii 1. TonTpoBoii
Il. AHecTpoBCKuMiA 2. PoBcKo-Mypadickuit
II. KOXXHOYKpanHCKuii 3. T4nMNonbATCKOCOGCKMIA
(cTenHoin)
JlokanbHne
3KOKOPUAOPbI: - 9Konoruyeckme

a. CHVBOACKMWIA;
b. POCbKO-AECHSIHCKMWIA;

agpa (koueBble Teppu-
TOpuUK, B OCHOBE KOTOPbIX

c. 3rapcKuii; HaxoAAaTCs 06bEeKThl ec-
d. Yauuckuii TeCTBEeHHO-3aMoBeAHOro
e. PoBckuit; oHaa)

f NapoBckuii:
0. CenbHULKNIA;
h. CaBpaHckuii:
i. JOXHAHCKMIA

PucyHok - KapTocxema permoHasnbHoli 3koce Ty BuHHMLKOV 06nacTu (NPoekT)

BbiBOAbI

MepBbIM LWIAromMm B NOCTPOIKE permoHasibHOn 3koceTn BMHHMLKON obnactn sB-
nsaetca co3gaHue "EBpopervioHa "[HecTtp", B cocTaB KOTOPOro A0/hKHa BONTU BuH-
HUukas obnacTtb 1 5 parioHoB Pecnybnukn Mongosa: OkHuua, Copoka, dnopewTsl,
LonaaHewTsl, Pe3nHa. OCHOBHblE 3a4aHna eBpPOpernoHa: 034oposreHne baccei-
Ha peku [HecTp; paspaboTka v peanusauma nporpaMm Mo 3aliute 3KocucTem el
6acceiliHa; coxpaHeHue M MUCNob30BaHWe PbIGHbIX PEecypcoB; CO34aHue HOBbIX U
yBeNNYeHNe TEPPUTOPUI Yxe CYLLEeCTBYIOLNX 06BEKTOB eCTeCTBEHHO-3anoBegHO-
ro choHga.
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FEO3KO/TIOMMYECKUE ACMEKTbI XPAHEHNA
N 3AXOPOHEHVA AOEPHbIX MATEPUA/IOB

Komnesa E.B.
TexHnYeckuin yHmBepcuTteT, I. JopTmyHa, F'epmanus, elena.komleva@tu-dortmund.de

Geoecological problems of storage of nuclear materials are discussed in the
article. Different methods of storage are analized by the author.

BBeneHune

KomnnekcHble, B cdpepe aHepreTukn, nHTepecbl NepmaHum Ha Ceepe EBponbl
(npexpe Bcero - Ha eBponeiickom CeBepe Poccuiickoin ®epepauynn) cocpenoTo-
YeHbl, B OCHOBHOM, BOKpPYr ABYX npo6nem: ra3 LUTOKMaHOBCKOrO MECTOPOXAEHUS U
[OO/ITOBPEMEHHbIE XPaHUNULLA SAEPHbIX MaTepyasos.

OCHOBHas 4yacTb

Mocne 3akpblTMs NpoeKkTa MNOA3EMHOr0 SAA4epHOro Xxpawunuwa Yucca
Mountain, dykycumckoli katacTpodhbl U NPUOCTaAHOBKM akcnayatauun psga ASC
ANoHMN 060CTPATCA CNOPbl MO FNaBHOMY BOMPOCY SAEPHbIX TEXHOMNOMMIA - XpaHe-
HUS BblBEJEHHbIX M3 060pOTa rpaXAaHCKMX W BOEHHbIX SAEPHbIX MaTepuasios.
Takke BO3MOXEH BO3BpaT MHTepeca K Hebonbwum nogseMHoiM A3C unn rmépu-
Aam noaseMHoin ASC 1 NoA3eMHOro xpaHunuuia. HanoMHumM, 4to B ANOHWMU BHELU-
HUX BO3AENCTBWIA C KatacTpoMuecKMMn NoCnefCTBUAMU HE BblAepXann He TOMb-
KO peakTopbl, HO W MNpUpPeakTopHblie XpaHunuuwa (bacceiHbl BblAEPXKKM) OTpabdo-
TaBLUEro AA4EpHOro Tonnmea. 3acnyXxunBaeT BHAMaHUS MHEHWe, 4YTO BCKpbITas npo-
61ema cepbe3HOoi yA3BMMOCTU XPaHUMOro TONAMBA - NaBHbIl YPOK ®YKyCHUMBI.

Heo6x0AMMO yuuTbiBaTb SIBHOE CTpeM/ieHue 3anafHblX CTpaH NOBbICUTb KOH-
TPO/Ib Ha NerkofoCTYMHbIMWU Yyrnesogopojamun BawmxixHero Boctoka un Adpuku.
Bcnepacteve yero BHUMaHve 3anaja K ApyruM HedpTerasoBbiM pernoHam € cypo
BbIM KN/AMaTOM MOXET BPEMEHHO YMEeHbLWTbCA. Tak, He06X0AUMO YUWTbIBaTb U
“NocThyKycMMcKoe LyHamu" pelleHnii 0 3akpbiTum eBponelicknx AC (Hanpumep,
B lepmaHuu), NOrMyeckum MPOAO/DKEHMEM KOTOPbIX CneayeT cuuTarb Mepbl No
CBEpPXMN/aHOBOMY AEMOHTaXy CTaHUWiA ¢ HapaboTKol 601bWNX 06BEMOB AOMNOHN-
TeNbHbIX OTXOA0B.

Poccuiickas defepaums xenaet CTPOUTb MeXAYHapOaHble A0/TOBPEMEHHbIE
AQepHble XpaHunuwa noA3eMHOro Tvna Ha cBoei Tepputopun. Tenepb - Tem 60-
Nee, TakK Kak nocne dykycumbl oxugaemas npubbiib Pocatoma oT cTpouTenscTea
A3C 3a pybexoM MOXeT YCTPEMUTLCH K HyMo. HaleneHHOCTb Ha MexAayHapoaHble
XpaHunvuwa copmMmmpoBanacb 3a40aro o dykycumbl. MoarotoBneHa 3akoHoAda-
TenbHasa 6a3a, B 2002 1 2005 rogax B MockBe nog arngoin MAFATS npownin Mex-
OyHapoHble coBellaHns Mo 370 Teme. PeanbHble AeCTBUA POCCUIACKNX BnacTei
npoTuBopeyaT 03BYYEHHbIM HEOLHOKPATHO HaMepeHusM MNoAfepXuBaTb U pas3Bu-
BaTb B CTPaHe 3aMKHYTbIli A4EpPHbIA TONAUBHLIA UMK, Mpu oTKase oT pagnmoxumu-
Yyeckoli nepepaboTky oTpaboTaBLIEro TONAMBa [NABHOW CTaHOBUTCA 3ajaya ero
[OONTOBPEMEHHOT0 XpaHeHus. Poccuiickas Pepepauums xenaet UMeTb XpaHunuwa

TPETbLEro (BbICLIEro) ypOoBHS, AONOMHAOWME CUCTEMY XpaHWUNUL, dedepasibHbIX U
pervoHanbHbIX.
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BapuaHTamy naowafok pasMelleHns MexayHapoaHbIX XpaHunuiy, Hambonee
omumanbHO “NnPoABUHYTHIMKY, 6€3 HOBOrO KOMMJIEKCHOTO aHanusa W [ONOSHU-
TeNbHbIX 060CHOBaHW TPAAULMOHHO AN AAEPHON OTpacny “COCTbIKOBAHHbIMU" C
ob6bekTamu Hacnegus “XONO0AHON BOWMHBLI", ABNAOTCA NOKa niowaakn B6/M3M
KpacHosipcka, YensbuHcka u rpaHuubl ¢ Kutaem n MoHronueli (KpacHokameHck).
Mpw aTom nNpeo6nagaeT BbIGOP NAOLLAA0K B 30HAX NasieOBY/IKaHOB (Kak U B criyyae
Yucca Mountain). A NpYMeHUTENIbHO K KpacHOKaMeHCKy MHTepec NpPOosiB/IEH K 3KC-
nayatupyowemycs 1 kpynHeiwemy B Poccuiickoli depepaunn CTpenbLOBCKOMY
pPy4HOMY MO Ha ypaH. XOTA MpUopuUTeTHble MOWAAKN YXe “Ha3HauyeHbl”, Aaxe
NosinbHbIN K HUM aHann3 (MTEM PAH) reonornyeckoii cutyauumn Ha 6ase ypesBbl-
yaiiHo crna6oli pa3BefKkM 3aKOHUMICS Npu3HaHueM, 4To Poccuiickas depepauus
HaxoAmMTCA Ha HavanbHOW CTaguu peanm3auuy Takux nporpamm v nNpuHUMaThb pe-
LeHNss O NPUroAHOCTV NNoWanoK npexaeBpeMeHHo. B KasaxctaHe un YkpavHe
nNaHnpyoT nogobHble 06bEKTbI HA TEPPUTOPUKN, COOTBETCTBEHHO, CemunanaTuH-
CKOro nosmroHa v YepHoo6bI/IbCKOM 30HbI.

BoeHHO-NpomblIWeHHble AaepHble 06bekTbl CCCP, K koTopbiM Tenepb B Poc-
cuiickoii ®egepaunn “NnpuBA3bIBAOT” MeXAyHapoAHble NOA3EMHble AfepHble Xpa-
HUAMW@A, pasmelwanucek (NpATanucb B rAywn) npuMepHo 60 neT Hasag B MOJHOM
KOH(ppoHTaumMm ¢ 3anagom BOOOLLE He MO reosorMyecknuM KpuTepusiM, He cuutas
ypaHoBble FOpHO-060raTUTEsNbHbIE NPeAnpuUATUS, HO U B 3TOM C/lyyae nepBOHa-
Ya/ibHble reosiorMyeckre 3agadn KOpeHHbIM 06pa3om OTAUYasMCb OT TaKOBbIX NpuU
060CHOBaHUM MecTa HaxoXAeHus XpaHwauwa. be3onacHOCTb Xe XxpaHunuuy B Te-
YyeHue TbiCAY NeT AeTepMUHMPOBaHa, Npexaie Bcero KayecTBoM MOPOAHbLIX Maccu-
BOB (MexaHnyeckast yCTOMYMBOCTb ¥ CMOCOBHOCTb M301MPOBaTh PaANOHYKINAbI), a
TakkKe KOMMIEKCOM reosiornyeckmx, reoduanyeckmnx, rmaporeosiormyecknx n reoxu-
MUYECKMX YCMOBUIA WX O/MTENbHOTO CcylecTBoBaHua [a u couuasbHO-NonTu-
yeckas ob6cTaHoBKa coBceMm gapyras. [pMMeHATb B HOBOE BpeMsa W 471 HOBOW 3a-
Oaun nNpexHuii noaxon - owmubka. MoaTomy nepseble (BO3MOXHO, U K/KOYEBbIE) ap-
rYMEHTbl B 3TOM BOMPOCE AOJ/DKHbI 6bITb 32 MEXAYHapOAHON reonornen, AO/MKHbI
6asvMpoBaTbCa Ha pesynbTartax MexAyHapoAHbIX KOMMIEKCHbIX eonormyecknx
NPOEKTOB.

Mo3nuus MHTepHauuoHanm3auum euie 6o0fee akTyasbHa npu Bblibope nno-
Waakm 1M co3gaHnm aAepHoro xpaHunuwa. Hanpumep, sanoHckas katactpoda He
npowuna 6eccnefHo 1 ANA WBeAO0B. V3BeCcTHeWWNUA NpoeKT WBeACcKoro oneparopa
TO o6paLleHnio ¢ aaepHbiMn oTxodamm SKB, npegycmaTpriBatowmii CTpOUTENbCT-
BO NOA3EMHOr0 HalMOHa/IbHOro S4epHOro xpaHunuuwa s6amnsm A3C OckapcxamH U
paspabatbiBaemMblii Tpy AecATUNeTus, npuoctaHoBneH B mapte 2011 roga Hag-
30pHas MHCTaHUMA Y)Xe 06bsABMAA O CO3blBE MEeXAYHapoAHOW 3KCNepTHOW KOMWUC-
CuW, KOoTOopas NMpPOBEpUT, Kak UMEHHO 6yAyT YyTW/M3upoBaTb OTXOAbl Mo4 3emsei.
Buanmo, cTponTenbCTBO NOA3EMHOI0 LWBEACKOrO XpaHWamLa MOXeT BbiTb OT/IOKEHO
Ha HeonpegeneHHblii cpok. A npoekT SKB - mupoBoii nngep B cBoeli "HUWE” Hapsgy
¢ Yucca Mountain n dpmHcKol pa3paboTKoil, BO MHOTOM COMPSDKEHHON CO LUBEACKOWA
BEpCuEN.

Ha ceBepo-3anage Poccuiickoin depepauny npoekTUpPOBLLMKM PocaTtoma
(MuHaToMa) nocnefoBaTeNbHO Npejnarany B ka4ecTBe U30NMPYIOLLEeR reosornye-
CKOl cpefbl ANS SAEpHOro XpaHunuwa MHOroneTHeMeps/ible U3BECTHSAKU NOUro-
Ha Hosoli 3emnn un 3anexu conein Pecnybnukn Komu. Kctatu, B YxTe pabotaet
M3BECTHbI B pafMo3akonorun reonor B.A. KoneinkuH, umeloLwmnii cepbesHble Hapa-
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60TK/ NMPUMEHUTESIbHO K reoXMMuYecknm bapbepam 3awutbl OT pacnpocTpaHeHus
pafvoHYKINMA0B, BO3INaBNABLUMA HECKOIbKO CaMblX TSXESbIX 1IET pabouyto rpynny
MuHreo CCCP B YepHobbine. Buammo, n aTo 06CTOSATENLCTBO B Yepeae Apyrux
obycnosuno “gpeiidp” nHTepeca Pocatoma OT HoBoi 3emnvM K reonornvyeckum
cTpyktypam Komu. MpepnoxeHnsa FOPHOro MHCTUTYTa KOMbCKOro Hay4yHoro ueHTpa
PAH - Caipga-l'y6a v JanbHue 3eneHupl.

Ewe pa3 BCMNOMHMM O reofiorMyeckux Kputepuax Bblbopa naowanok. Heco-
MHEHHO, OHU CYLLEeCTBYIOT Ha HauMOHa/lbHO-0TPac/IeBOM YpPOBHe. Ho 4To e 370 3a
Takve 6ecyenoBeyHble 1 yao6HbIe Wb ANS OTAENbHbIX FpaXaaH Kputepun, KoTo-
pble NO3BONAIOT NPOEKTUPOBATL AAEPHOE XPAHUULLE HA TbiCAUN NeT ANsa ycnosuii
noTeHyuManbHO-MnpoBoro 6os0ta Hoeoit 3emnun unu ctpontb A3SC 1 xpaHuiuuwa
(Pykycuma 1 gpyrue) B permoHe nposiB/IeHNS camblX PaspyLunUTeNbHbIX CU NPUPO-
abl? Ckopeli Bcero, Havbonee pasyMHbIMU KPUTEPUAMU SBAIOTCA LUBEACKO-
huHCKme.

AnbTepHaTvBOi oduumnanbHbiM naowankam Pocatoma, JanbHuMm 3eneHuam
n Caiiga-l'ybe asnsetcs lNeveHra. BynkaHonorn (B.W. Benoycos, C.H. Pblyaros,
H C. XXaTHyeB 1 gp.) 060CHOBbIBAIOT Hannune B rny6uHax lMeyeHrn No3MTUBHbIX
0N M30N5AUMN AfepHbIX MaTtepuasioB NpoLEeCcCOB COBPEMEHHOIO MUHepasioobpa-
30BaHMA. Ha “sgepHblii” noTeHUMan 3To CTPYKTypbl obpaliann BHUMaHWE COTPYA-
HUK BHUMN3T B.A. lMepoBckuii, MypMaHCKMe reonorn-nponsBoacTeeHHmkn (H W
Buuyk, B.I'. 3aiiyes, '.C. Menuxosa 1 gp.), cneymanuctbl MNeTepbyprckoro yHuBep-
cuteta A C. CepreeB n P.B. borgaHoB. A Takxe - pykoBogutenu [eonornyeckoro
nHctutyta Konbckoro HL, PAH (.M. MuTpodaHoB), Kosnbckoi cBepXriybokoi
ckBaxkuHbl ([ M. N'ybepmaH) 1 ApocnaBcKoi 3Kkcnegnmummnm cBepxryboKoro 6ypeHns
“Hegpa" (J1.A. MNeB3Hep). PaBHo kak n SKB, MHTL, n The UNESCO International
Geological Correlation Programme.

Mnowagpka "MNeyeHra” pacnosioXeHa y ceBepo-3anafgHoii, nnoujagka "KpacHo-
KaMeHCK” - 'y H0ro-BOCTOYHON rpaHuy, P®. C ogHON CTOPOHbLI, COOTBETCTBEHHO, MO-
TpebHOCTH, Kak MMHUMYM, EBponbl, a ¢ apyron - AnoHumn, HKOxHoi Kopeun n Kutas.
MpaBga, vHWUMATVMBY NO pasMelleHunio 3apybexHoro oTpaboTasliero tonavea y
KpacHokaMmeHcKka MOXeT nepexsatuTb MoHronus. Kpome Toro, He nosiyu4nnochb no-
po3Hb y CCCP n AnoHun (otyactu, ny CLIA) ob6oinTnch 6e3 HaunoHanbHbIX saep-
HbIX KaTtacTpod. Benuk pucKk TeppOPUCTUYECKOTO WMHULMMPOBaHWA (Cpean3emMHo-
MOpCKoe “LyHamun") Takux kaTacTtpod Ans psiga cTpaH 3anagHoli EBponbl, yuuTbl-
Bas VX BOWHCTBEHHYI MNOMINTUKY B HXKHBIX, GOratbiX YrnesofopoAamu permoHax.
Mpy nukBMAAUMN NOCNEACTBUIA YEPHOOLINLCKOW 1 DYKYCUMCKON KaTacTpod) 6onee
3hheKkTNBHbIMN OKa3anMcb AENCTBUS HAa OCHOBE rocyAapCTBEHHON COH6CTBEHHOCTU
N rOCyAapCTBEHHOTO ynpaBneHus, YeM YacTHbIX. CneayeT oXuaaTtb, YTO MEXrocy-
[apCTBEHHbIV YPOBEHb ANA Takux cutyauuwin eule 6onee HagexeH. Buammo, ceep-
LUMBLUMECA M NOTEHUMaNbHble “HEMPUATHOCTU" - elle OAWMH A0BOJA AN obbefuHe-
HUS yCUNWiA 1 NOBbIWEHNA 3hEKTMBHOCTN HaA30pa, YTO, Hanpumep, UMeeT Hau-
60/blUMe NPeanochbIIKM peanm3aumm nNpu Co34aHun MeXAyHapoAHbIX MOA3EMHbIX
ANEPHbIX XPaHUNULL, Ha CTbike CTpaH B TPYAHOLOCTYNHON A8 HecaHKLWOHWPOBaH-
HbIX NOCELLEHN MECTHOCTH.

3ak/toyeHne

MpucoeanMHUTLCA K naee COo3faHus Takmx XpaHuiuw, 6bi10 6bl NONE3HO, Ha-
npumep, Fepmanun, duHnaHauu, Weeuun (B TOM yncie v Kak BnagenbLam-HOCK-
Tensam TexHosoruin), a tTakke benapycu, /lutee, YkpanHe n KazaxcraHy.
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SKONOTMYECKUE MNPOBJIEMbI MPVIMEHEHUA MEHOOBPA3OBATE/EW,
KAK MOTEHUWAJIbHbLIX 3ATPA3SHUTENEN BOAHbIX OB BEKTOB

NeBuyk H.B., KobpuHey, J1.A.
YupexaeHne o6pa3oBaHnst «bpecTCKUil rocyapCTBEHHbIN TEXHUYECKUIA YHUBEPCU-
TeT», 1. bpect, Pecnyb6nuka bBenapyco, lakobrinetch@mail.ru

Problems of surfactants as pollution agents for waste water are discussed in
the article. It was shown that surfactants have a great influence to alive organisms.

BBepneHne

B npouecce 3BonoLMN B BOAHbIX 3KOCMCTEMAX CHOPMMUPOBANach eCTEeCTBEH-
Has ouucTka, Korga, Hanpumep, B 6uoreoueHo3e BO3HUKAKT MPOoLEecChbl caMooun-
weHusa. OgHako BO3poCLUee KOMMYECTBO M pa3Hoo6pasne TEXHUYECKUX U BbITOBbIX
0TXO0B MNOBNEKI0 3a coboil nonagaHue OrPOMHOIO KOMIMYEeCTBA 3arpA3HALWNX
BELLECTB B OKPYXatoLLylo cpesy.

3arpsAsHeHve cpefbl NPUBOAUT K TOMY, YTO OPraHuM3Mbl-oUNbTPaATOPbl BbiNa-
[aloT 13 cocTaBa Makpo3006€eHTOCa Ha 3arps3HeHHbIX yyacTkax pek U BoAOoXpaHu-
ML, YTO B KOHEYHOM CYeTe CHMKaeT (IUNbTPALNOHHYI aKTUBHOCTb BEHTUYECKOro
coobuyecTsa.

Cpeav NpoMbILLEHHbIX COPOCOB CTOYHbLIX BOZ, OCOGYI0 ONACHOCTb AN XMUBbIX
opraHn3MoB BOAOEMOB NPeACTaBAT HeTenpoayKTbl, KACNOTbl, NOBEPXHOCTHO-
aKTMBHblE BeELLEeCTBa W ApYyrMe TOKCMUHbIE BellecTBa. 3HAUYMTE/IbHYI0 YacTb aHTpoO-
NOreHHON Harpysku, NPUXoAsALLEeinca Ha NOBEPXHOCTHble BOAHblE 06BEKTbI, COCTaB-
NA0T CTOYHblE BOfAbl, cCoAepXalime CUHTeTUYecKne NOBEPXHOCTHO-aKTUBHbIE Be-
wectBa (ClMNAB), koTopble BXOAAT B COCTAaB BCEX XO3SAMCTBEHHO-ObITOBLIX U 60/1b-
LUMHCTBA NPOMbILL/IEHHBIX CTOYHbIX BOA. B HacTosliee BpeMs UX cUMTalT caMbiMu
pacnpocTpaHeHHbIMW OpraHnYeckMMmn NosiilTaHTaM1 B BOJOEMAX.

JKonornyeckme npobaembl NpYMeEHeHNA NeHoobpasoBaTenen

Mpucytctere, CIMAB B CTOYHbIX BOAAX NPOMbILLIEHHOCTN CBSA3&HO C UCNOSb-
30BaHMEM KX B Takux npoueccax, kak iotaunmoHHoe oboralleHve pyd, pasgene-
HWe NPOAYKTOB XMMUYECKUX TEXHOJOMMIA, MOMyYeHne NoAMMepoB, ynyulleHue yc-
NIoBWIA BypeHnss HePTAHbIX M ra3oBbiX CKBaXXWH, 6opbba ¢ Koppo3unei obopyposa-
HUA. B cenbckom xo3sinctee CIMAB npumeHsieTcst B cocTaBe nectuuyngos. MUC wmc-
nonb3yeT MNMAB B cocTaBe neHoobpasoBaTtesieil An1A TYLIEHUs NOXapoB..

Monagas B Bogoémbl, CMAB akTMBHO y4yacTBYHT B npoLeccax nepepacnpe-
[eneHns n TpaHcopmaunm Apyrnx 3arpasHAaoLWmMX BewecTB (Takmx kak xinopodoc,
aHWMH, UWHK, Xeneso, 6yTunakpwnar, KaHLeporeHHble BeLlecTBa, necTuuuibl,
HedTENPOAYKTbI, TSXKENbIE MeTanbl 1 Ap.), aKTUBU3UPYS UX TOKCUYECKOEe AeliCTBME.
C NAB cBsi3aHo 6-30 % meaun, 3-12 % cBuHua 1 4-50 % pTyT B KOJIOMAHOR U pac-
TBOpEHHOW hopme. HesHaumTenbHol koHueHTpauuun MAB (0,05-0,10 mr/gm3 B BO-
e O0CTaTOYHO, YTO6bI aKTUBM3NPOBaTb TOKCUYHbIE BellecTBa ApYyrux BewecTs [1].

Mpwn Hebonbwom cogepxaHmn MNAB B Boge 4acTto HabnwgaeTcs koarynauus
(cnunaHne) n cegumMmeHTaumnsa npumeceli (ocefaHue), 06yc/ioBNeHHas YMeHbLUEHU-
eM WM Jaxe CHATUMEM 3/1IeKTPOKMHETUYECKOro noTeHumana vacTul, Bcrenctsme
copbumn NPOTUBOMO/IOXHO 3apsKEHHbIX opraHuyeckux noHos [MAB. Kpome Toro,
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MAB Heckonbko TOPMO3AT pacnaj kaHUeporeHHbIX BellecTB, YrHeTatoT MnpoLuecchl
6uoxnummyeckoro notpebneHus kucnopoga, amMoHudmkaumm u HUTPUUKaLNN.
Mpu rmgponuse MAB u feTepreHToB B BOAHON cpeae obpasyeTcs komniekc dpoc-
hatos, YUTO NPUBOAUT K IBTPOhpoBaHMo BOAOEMOB. MAB TaKkke MOryT cnocobct-
BOBaTb W NOBbLILEHWIO 3NMAEMWNONOTMYECKO ONacHOCTM BOAbI, a Takke cnocobeT-
BYIOT XVMWUYECKOMY 3arpsi3HEHUI0 BO/Abl BeLLeCcTBaMu BbICOKON 6MOMNOrMYeckoin ak-
TUBHOCTMW.

BonbwunHcTBo MAB 1 NPOAYKTbI MX pacnaja TOKCUYHbI A8 pasfinyHbIX rpynn
rmapobuoHToB: MukpoopraHmamos (0,8-4,0 mr/gm3), Bogopocneid (0,5-6,0 mr/gm3),
6ecno3BoHOYHbIX (0,01-0,9 mMr/gm3) gaxke B MasiblX KOHUEHTpaLMaX, 0CO6EHHO npu
XpOHU4Yeckom Bo3gencTeun. MAB cnoco6HblI HakanIMBaTbCsA B OpraHu3Me W Bbi3bl-
BaTb HeobpaTuMmblie naTtonornyeckme usameHeHus [1]. TokcmyHocTb MAB B BOAHONA
cpefe B 3HAYUTENbHON CTeneHM yMeHbluaeTcs 3a CYET MX CnocobHOCTU K 6uope-
rpagaummn. MAB, B TOI WM WHOIA CTeNeHWn, NoraowarTcs Bcel daopoi n dayHol
BO/HbIX O6BEKTOB.

Cpean OCHOBHbIX NPUYMH 3arpsA3HeHnss BOLOEMOB 3TVMU BeLLECTBAMU Takxke
4yacTo oTMeualT cnocobHocTb AB, BblbpacbiBaeMbIX BbINyCKAOLWUMU UX Npes-
NpUATUAMW B BO34YX B 3HAUMTESNbHbIX KO/IMYECTBaX, NPOHUKaTb C aTMOCHEPHbIMU
ocajkaMu B OTKpbITble BOAOEMbI M NpocavnmBaTbCs B NOA3EMHble GAVKHME Cron
TPYHTOBbIX BOA. B rpyHTOBble BOAbl [MAB nonagalT Takke Npu OYUCTKE CTOUHbIX
BOJ, Ha Nonsx aunbTpauuy 1 Npu 3ToM, Kak npasuo, yBnekarT 3a coboi n gpyrve
3arpssHeHus. M3 nogsemHbix Bog MAB npakTtuyeckun 6ecnpensaTCTBEHHO NpoxoasaT
B NMOBEPXHOCTHbIE BOAOWUCTOYHUKM N YEePEe3 OUUCTHbIE COOPYXEHUS B MUTLEBYIO BO-
ay. Kpome Toro, nonagas B npupogHble BoAbl, MAB copbupyloTcsa cogepxalmnmmncs
B HUX YacTuLuaMu MUHEepasibHOro M OpraHM4eckoro MPOUCXOXAEHMS, ocefarT Ha
[OHO BOAOEMOB M TeM caMblM CO3[at0T o4arn BTOPUYHOIO 3arpsA3HeHus.

BONbLMHCTBO M3 BHOBb CUHTE3MpOBaHHbIX MAB, nocTynalLwmnx B BOAOEMbI U
BOZIOTOKN CO CTOYHbIMW BOAAMM, CNOCOOHbI HakanAMBaTbCA B HUX Ha NPOTSXEHUU
OUTENbHOrO BPEMEHU, 0COBEHHO ec/in COCTOAT U3 CMEeCU U30MEPOB C Pas3/IMYHOW
CKOPOCTbIO pacLuenieHus.

OfHVM M3 OCHOBHbIX (DU3UKO-XMMUYECKMX CBOWCTB lMAB aBnsetcs BblCcOKas
neHoob6pasywouias CrnoCo6HOCTb, NPUYEM B CPaABHUTENBHO HU3KMX KOHLEHTpaumsax
(nopspka 0,1-0,5 mr/gm3). BO3HVWKHOBEHME HA MOBEPXHOCTW BOAbl C/0S MEHbl 3a-
TpyAHSeT TennomMaccoobmeH BOAOEMa C aTMOCHEpPOl, CHWKaeT NOCTyN/eHne Ku-
cnopofa 13 Bo3fyxa B Bogy (Ha 15-20 %). Ha 3TOM OCHOBaHO WX NMPYMEHEHWe Kak
neHoobpasosartesnein B MUC. OgHako npu 3TOM HabnwgaeTcs 3amefsieHne ocax-
OEHUS U pasfoXeHus B3BecCel, NPOLECCOB MUHepaM3auuuM OpraHu4yeckux Be-
LecTB, U TEM CaMbIM YXyALIATCA NPOLEcCbl caMOOouulleHns BOAOEMOB. Kpome
TOro, HEKOTOpble M3 HUX NPUAAT BOAE HENPUATHBIA 3anax v NpuBKYC.

HekoTopble HepacTBopuMble MAB npy nonagaHun Ha NOBEPXHOCTb BOAbl 06-
pasylT HepacTBOpPMMbIE M/IEHKW, pacnpocTpaHsalWmecs npu AOCTaTOYHOW nno-
lwaan pacTtekaHus B MoHocsou. [MpegenbHo ponyctumas koHueHTpaums (MAK)
MAB B Bofe Bog0EMOB cocTaBnseT 0,5 mr/gm3, HeMOHOreHHbIX - 0,1 Mr/gm3. lumn-
TMpyOLWMM nokasaTenem BpegHocTu CIAB saBnseTcs ux neHoobpasyrowas cno-
COBHOCTb, KOTOPYI Takke Heobx0oAMMO Y4uTblBaTb NPUM MNOBTOPHOM MWCMO/b30Ba-
HUMN OUULLEHHbIX CTOYHbIX BOA B TEXHWYECKOM BOAOCHAGXEHWW MNPOMbILIEHHbI>
npeanpuaTuin. CuntaeTcs, YTO B PekM U Apyrme BOLOEMbI €XerogHo copacoiBaete?
0K0/0 450 KM3 CTOYHbIX BOA, NPUTOM fMLWb MNOJIOBMHA 3TOTO KOMMYecTBa nojasep-
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raeTcsi MCKYCCTBEHHOW O4uCTKe, Aa W TO He Bcerga B AOCTaTOYHON cTeneHu [2].
CyuiecTByloLme cnocobbl OYUCTKM CTOYHBLIX BOZA MO3BOMSAKT M3BNEKATb U3 HUX 40
90 % 3arpA3HAKLMX OpraHnyecknx BewecTs 1 Tosibko 10-40 % HeopraHn4ecKmnx.

Bonblwas TpyAHOCTb O4MCTKM BoAbl OT MAB cocTOMT B TOM, YTO pas/nyHble
MAB B BogOEMax valle BCEro BCTpeYyalTCs B BUAE CMECU OTAe/IbHbIX TOMOJIOTOB U
M30MepoB, Kax/blli U3 KOTOPbIX NPOABASET UHAMBUAYasbHbIE CBOWCTBa Npu B3awu-
MOAENCTBUN C BOAOW M AOHHBIMU OT/IOXKEHUAMMW, Pa3/IM4yeH U MexaHusM nx 6uoxm-
MUYECKOrO pasnoxeHus. lVccnepgoBaHua cBOWCTB cmeceit MAB nokasanu, 4To B
KOHUeHTpauusx, 6n3kux K noporosbiM, 3TU BellecTBa 06/1a4alT adhdekToM cym-
MUPOBaHNA VX BPeAHbIX BO3AeNCTBUIA. [aHHbll oTpuuaTenbHblli adhdekT nonyya-
eTca 3a CcuyeT ynyudweHusa UHdUNbTpauun (NPOHUKHOBEHUS) 3arpA3HAOWKNX Be-
LLeCTB M3 MOYBblI B BOAOEMbI, B KOTOPbIX COAepXaTcsA U3bbITOYHbIE KOHLEHTpaLumm
NOBEPXHOCTHO-aKTUBHbIX BelwecTB. Takke MAB cnoco6Hbl CMbIBaTb C MOBEPXHOCTHU
3aKpenuBLUMECH 3arpsa3HUTENU U paspylwaTb 6anaHc 3arpAsHaoWMX BeLecTB B
OoKpyXatLen cpege, TOPMO3s NPoLECcC UX ecTecTBeHHON nepepaboTtkm (OcTpo-
ymos C.A)) [3].

MoaToMy oyeBMAHa HEOOBXOAMMOCTb OYMCTKM CTOYHbIX Bog OT MAB. Ans ac-
(heKTMBHOM OUMCTKU CTOUHbIX BOA OT MAB NpuMMeHSI0TCA cneayloline Metodbl: Xu-
MUKO-hU3nyeckme MeTonbl, 6uonornyeckoe OokKUCIeHue, copbums, neHHoe dpak-
LUMOHUPOBaHNE, Koarynsaums, BbinapusaHue, ynbTpadunbTpauns, 030HMpoBaHue u
ap. MOXHO yfanuTb HeKoTopble 3arpA3HMTEeN C NOMOLLbI0 BBEAEHWS B CTOYHblE
BOAbl XMMUYECKNX areHToB WM WUCMOMb30BaTb PU3MKO-XMMUYECKMe CBOWCTBA Be-
LLeCTB, KOrja peareHTbl BCTYNalT B peakuuio ¢ 3arpsa3HeHnsaMu, nocnefHue Bbina-
[alT B 0CaZloK, a HEKOTOpble HepacTBOpPEHHble BellecTBa npespaliarTca B 6e3-
BpeAHble pacTBOPEHHbIE.

YcTtoinunBoctb MAB K 6MOXMMUYECKOMY OKUCNEHUIO ABASETCSA NPUYUHOWN Ha-
KONMEHNs UX B BOAHbIX 06beKTax, 0COGEHHO B AOHHbLIX OT/IOXKEHWSAX, UYTO, B CBOI
ouyepenb, NPUBOAMUT K CHUXEHUIO caMooumLLaloLLel CnoCOBHOCTM NPUPOAHBIX BOA, U
C034aET ONacHOCTb BTOPUYHOIO 3arps3HeHUs BOAOEMOB U BOAOTOKOB. VIMEHHO Mo
31Ol NpuunHe MAB BXOAAT B rpynny Hanbonee pacnpocTpPaHEHHbIX B MOBEPXHOCTHbIX
BOAAX 3arpsA3HALWMX BeLecTB, U NpobaemMbl, CBA3aHHble C OXPaHOi OT HWUX BOA-
HbIX 06BEKTOB, NPUO6peny 3a nocnefHee Bpems 0CO6YH0 OCTPOTY U akTyaslbHOCTb.

MeHoo6pasoBaTenu, WCNOMb3yeMble NPU TYLIEHWU MOXapoB, OTHOCATCA K
aHWoHHbIM TAB. B 3aBMCUMMOCTM OT XMMMWYECKOro coctaBa, Te. MNOBEPXHOCTHO-
aKTMBHOI OCHOBBbI, UX NOAPa3AEeNnsaloT Ha: yrnesogopoaHsle, hropcogepxalume. Mo
cnocobHoCTW pasnaratbCa NoA AelicTBMEM MUKPOG/10pbl BOAOEMOB M MOYB MEHO-
o6pasoBaTtesin OTHOCAT K BMOMOrMYeckn «msarkum» (bnopasnaraemocTtb 6onee 80 %)
NN «KecTknum» (bnopasnaraemocTb meHee 80 %) [4].

B HacTosillee BpeMs cnucaHHble U He NoAnexaline pereHepauum neHoobpa-
30BaTe/IM MOXHO MPUMEHATb B KayecTBe BO/HbIX PacTBOPOB MOILIUX CPeAcTs,
ponyckaetcsa cbpoc 6GMONOrMYeckn «MArkux» neHoobpasoBartesneli B NPOM3BOACT-
BEHHblE CTOYHblE BOAbI, C YC/MOB/EM pa3baBieHus ux 40 AONYCTUMbIX KOHLEHTpa-
uunii NAB. O6e3BpexnBaHne GMONOTMYECKN «KECTKMX» NeHoobpasoBaTenei AosXK-
HO MPOM3BOAUTCA NYyTEM CXUIaHWA KOHLUEHTpaTa B ChneuuasibHbIX Nevyax, UMero-
LMXCA Ha XMM3aBofax, b0 3aXOPOHEHUA Ha CBasike XMMUYEecKUx oTxofos. Of-
HaKo C TeYeHMeM BpeMeHMU 3HaunTesibHOe KO/IMYeCcTBO NeHoobpasoBaTeneil B CBA-
31 C HEBOCTPeOGOBAHHOCTLIO yTpaynBatoT CBOM NepBOHava/lbHble CBOWCTBA, CMu-
CblBAKOTCA W HaKanIMBalTCSA Ha TeppuUTOpPUSAX MNPOMbILIAEHHbIX NPEeAnpuUATUA 1
XpaHunuwax MYC.
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3akroveHne

BonbWwWNHCTBO NeHoobpa3oBaTeneil Ana TyleHUsa NoxapoB 06Lero HasHave-
HUS OTHOCATCA K <«OKeCTKMM». 03TOMy BO3HMKAEeT HE06X04MMOCTbL pas3paboTku co-
BPEMEHHbIX TEXHOMOIMNIA YyTUAU3aLMN CMMCAHHbIX U He NOoAMexallunx pereHepauun
neHoobpasoBarenei.

Ha kadpegpe WHXeHepHoli 3akonormm n xumum Bpl'TY 6blnn NpoBeAeHbl uUc-
cnefoBaHUs N0 MCNO/b30BaHWO HebMOreHHOro neHoobpasoBaTesil B kayecTse
pobaBkn moamdukaTopa 6eTOHOB. Pe3ynbTaTbl SKkCnepuMMeHTa nokasann, 4to npu
YBE/IMYEHNN KOHLEHTpauuM neHoobpasoBaTens y/yywarwTca peosiornyeckue
CBOWCTBA LEMEHTHO-NecYaHbIX PacTBOPOB, OAHAKO CHWMXAKTCA NPOYHOCTHbIE Xa-
pakTepucTukn. B HacTosilee BpeMs NpoAO/HKaKTCA MCCnefoBaHuA Mo BO3MOXHO-
My MPUMEHEHU0 B CTPOUTENbCTBE MeHoobpasoBaTesnieid, yTpaTuBLLMX CBOU MepBO-
HavasibHble CBOMCTBA U LieNIeBoe HasHauveHue.
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WHXEHEPHO-TEXHNYECKOE OBECMNEYEHUE 3ALWLNTbI BOAHbIX
OBBEKTOB MNP ABAPUNHBIX PA3/IMBAX HEDTU

Nunckunii B.K., CnupngeHok /1.M., Komaposckuin A.M1., F'Bo3geBa A.A.
YupexgaeHue obpasoBaHuns «lMONOLUKUA rocyfapCTBEHHbIA yHUBepcuTeT», r. HoBo-
nonouk, Pecnybnuka benapyceo, v.lipski@mail.ru

Emergency oil spills are the heaviest ecological catastrophes of technogenic
character. In this article there were considered the possibilities of using of statio-
nary protective constructions at localization and liquidation of emergency oil spills.

BBepeHune

B aHepreTuyeckoMm komnsekce PB BaXHOe MeCTO 3aHWMAaloT XWAKMe YrieBo-
40poAbl, KOTOpble Y4acTBYIOT Ha BCEX YPOBHAX TEXHOMOIMMYECcKoro nepegena: fo-
6bl4a HedpT! 1 e€é NoAroToBKa K TPAHCMOPTUPOBAHMIO, XpPaHeHWe, TPaHCnopTUpo-
BaHWe W nepepaboTka HedpTM M MNocnegyoliee TpaHCNOPTUPOBaHUE, XpaHeHue,
pacnpegenenune n notpebnexHne (Mcnonb3oBaHne) HepTENPOAYKTOB.

Ha kaxgoM ypoBHe TexXHO/I0rMyeckoro nepegena HedT u onepauuin ¢ roto-
BbIMV HedTenpoaykTaMn (PyHKLWOHUPYIOT NPON3BOACTBEHHbIE OOBHEKTbI, HA KOTO-
PbIX OCYLLECTBAAKTCA U UCMOMb3YIOTCA C/I0XHbIE U CYLLECTBEHHO pasHble TEXHO-
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lormyeckne npouecchbl, COOpPYXeHus, 060opyaoBaHMe W TPaHCNOPTHble CpPeacTBa.
Ha nto6om ypoBHe TexHO/orM4yeckoro nepegena HedT MOryT NpoOUCXOA4UTb NPO-
MbILLUIEHHbIE WX TPAHCMNOPTHbIE aBapuu,

OcHOBHas yacTb

ABapnn Ha ob6bekTax HeTAHOrO KOMMJeKca MOryT COMpPOBOXAATbCHA pas/iu-
Bamu HedbTU. Hambonee TsXEnble 3KONOrMYECKMe NOCNeAcTBMA TakMx aBapuil Ha-
CTynatwT Npu 3arpsA3HeHNn HeTbio BOAHbIX 06BEKTOB M 0COBEHHO BOAOTOKOB, Tak
KaK B 3TOM cnyyae HedTAHOE MATHO MepemeLlaeTcs Mo TeYEHUO Peku, yBenunuu-
Bas TEM caMbIM 3KOJIOTMYeCcKUii maclTab 3arpsisHeHus. B psage cnyyaes, npu 3a-
rPA3HEHNN BOAOTOKOB, CO3[aeTCA ONacHOCTb TPAHCrPaHUYyHOro nepeHoca HedTu
Ha TeppUTOPUN CoCeaHNX rocyaapcTs.

MuHUMM3aUMS NOCNEACTBUIA aBapuiiHbIX Pas3/IMBOB OCYLLECTBASETCA 3a cueT
npoBeeHusl, HeNocpeACTBEHHO BO BPEMS aBapuyv, WHXEHEPHO-TEXHUYECKMX Me-
ponpuATUA C MCNONb30BaHNEM CheLnanbHoro o6opyaosaHusa (60HOBbIE 3arpaxae-
H¥S, HedbTecbopHble YCTpOCTBA U T.N.) B HacTosiliee BpeMsi MMPOBOI PbIHOK Ne-
penosiHeH Nofo6HbIM 060pyAoBaHNEM U pa3paboTaHbl TEXHOMOMMN ero npumeHe-
Hus. K coxaneHuio, aTo obopyfoBaHue UMMNOPTHOE M ero NPMXOANUTCA 3akynatb 3a
BasoTYy.

BBuay orpaHv4eHHOCTM MacliTaboB MCNONb30BaHUSA Takoro obopynoBaHus,
opraHu3auus ero npou3BoAcTBa B benapycu Ans BHYTPEHHero notpebneHvs Bpsag
nm uenecoobpasHa. OpraHu3auus NPou3BOACTBA Ha 3KCNOPT - 3TO 6OMbLUME WH-
BECTULMWN B YC/IOBUSIX OCTPOI KOHKYPeHLUW, 4TO CO3[aéT HeonpenenéHHbldi pe-
3yNbTaT Takol AesaTenbHOCTU (XOTA B benapycu ecTb 04eHb MHTEpPecHble TEXHUYe-
CKve peLleHust B aTOW cdhepe).

3ajava no nokanMsaumn n MMHUMU3aLMn NOCNeACTBUI aBapuiiHbIX Pa3/iMBoB
HedpT MoXeT 3peKTUBHO pellatbCa NPU UCNOMb30BaHUN CTauuoHapHbIX 3a-
LM THBIX COOpPYXeHuid. HayyHo 060CHOBaHHOE, rpaMOTHOE CcOo3faHue U UCMOSb30-
BaHMe 3TUX COOPYXeHW (MpoeKkTMpoBaHue, pasMelleHne U T. N.) No3BoNseT npu
MUHVMa/IbHbIX 3aTpatax BasloTHbIX cpeAcTB 3EeKTUBHO pellaTb BOMPOCHI MU-
H/MW3aUMN aBapuiiHbIX pasnMBOB HeTH, 3a4yacTylo gaxe He NyTém Snkeugauum
9KONOrMyecknx nocneacTeuid, a nyTém npegoTBpalleHns nonajgaHnsa pasnusluecs
HedT! B BOAHbIE 0OBLEKTHI.

CTauunoHapHble 3alMTHble COOPYXEHUSA SABMAITCA UCKYCCTBEHHbIMWU Mnperpa-
AaMmun ana cBo60AHOro nepemMelleHne pasnmBLLeiica HedTU NO NOBEPXHOCTU 3eM-
NI 1 TeM caMmbiM, NpefoTBpaLlatoT nonajgaHve 3arpsasHeHus B BOAHbIA 06bekT. VX
BO3BOAAT € AoaBapuiiHblli nepuog, T.e. 4O MOMEHTa HacTynneHus asapuu. B atom
cnyvyae ygaetcs CyWeCTBEHHO MUHUMWU3MPOBATb 3KOSIOrMYeckne NocnencTsus oT
asapuu.

CTrauunoHapHble 3allMTHbIe COOPYXEHNS NpefHas3HaueHb!:

- 4NS npefoTBpalleHns nepemMelleHns HeddTM Mo NOBEPXHOCTU 3emnun (06Ba-
NIOBKW, PBbl);

-4NA nokanu3auuy pacnpocTpaHeHus HedTM N0 MNOBEPXHOCTU BOAOTOKA
(cTaumoHapHble naowaaxm);

-4NA nokanusauunm pacnpocTpaHeHus HedTn No menuopaTvBHbIM KaHanam
(3emnsHble gambbl C nepenvBHbIMU Tpy6amu, 371eKTpohuLMpoBaHHbIE Menmopa-
TVBHbIE WNGepbI);

- 4NS nokanusaumu pacnpocTpaHeHns HeTn No KPYNHbIM pekam B 3VMHWI ne-
pviog.
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OfHVM 13 NpUMEpPOB NPYMEHEHWs 3TOro noaxoda ABNseTcsA cTauuoHapHas
nnowazka Ha peke 3anagHasa [BuHa.

CrauuoHapHas nnowanka npeacrabnsieT COO0A KOMMNAEKC TEXHUYECKUX CO-
OpYXEHWUA, pasMeLleHHbIX Kak Ha GeperoBoi, Tak W B PYCNOBON 4YacTu peku, u
obecneumBalLNX aBTOMaTUYECKOE yAepXaHne HedTAHOro 3arpasHeHus A0 npu-
ObITUS1 aBapuitHON Gpuragbl U NPOBEAEHME BCEX HEOOXOAMMbIX MEPONPUATUA MO
NVKBMAALMN NOCNeACTBUIA HEQITAHOIO pas/mBa.

Mpy BbIGOpe CTBOpPa COOPYXEHWs CTaumoHapHOol naowankun 6bla npoBefeH
reonaHawaTHbIA 1M TMAPOSAOTMYECKUA aHanu3 TeppuTopuid, NPUMbIKAKOWNX K
Tpaccam He(pTenpoBoAoB. BblN0 yCcTaHOBNEHO, NO Kakum BOAOTOKaM HedpTb mona-
faeT B pycno peku 3anafHas [iBuHa, Mo pesynbTataMm aHanM3a NoCTpOeHa cxema
nocTynseHns HedTn, NpeacTaBeHHas Ha PUCYHKe.

YCNOBHbIE OBO3HAUEHMA
BogoToku
----- HethTenposogp!
©  HaceneHHble NyHKTbI
Ne  Jlurenro-npuso/e TaeHHas
UmW; s Yepckas CTaHLWs
— > [IBkeHMre X(IH M0 XKarbbK BaA0TOrax
[IBIkeHre XM TK MO KPYMHBLIM BCMErromk
CTaLHOLLPXS NAoLiBaKa
CTaLK)KPHbI: 6OOBbIE 3arpax/aeHns
CTraxuoLpHble srepi
YcTaHoBKa 60/EBbIX 3ar paieHNN L
nponax p.3arazoH [JBnHbI

PUCYHOK- Cxema [BMXeHWsi HeTU Mo BOAOTOKaM

Ha ocHoBaHuM pe3ynbTaToB, MOJIyYEHHbIX B X04e NPOBeAeHHbIX 06CneaoBa-
HWIA, BbISI0 BbIGPaAHO 2 cTBOpa. MepBblii U3 HUX PACMO/IOXEH B paioHe r. [UCHbI Y
nocenka ®posioBo, BTOPON - nepep r. BepxHeABMHCKOM B paiioHe O. Y3meHbl. Ha
MecTe NepBOro cTBopa coopyxeHa nnowaaka Ne 1, Ha MecTe BTOpOro - nJoLlaaka
Ne 2. Ha nepBoii nnowanke no 6eperaMm pekn pasMelleHbl CTaluuMoHapHbIe sKops,
npegHasHavyeHHble A8 6bICTPOro pasBepTbiBaHUSA GOHOBLIX 3arpaxieHwin B chy-
Yan aBapuiiHOro passimea HedTu.

Btopas nnowagka o6opysoBaHa 60HOBbIMU 3arpaxaeHusiMu, HeddTec60pHbI-
MU ycTpoiicTBamMu, am6apom A5 NpUéma YMNoBEHHOW HedTw, naowaskaMmu ans
TPaHCMNOPTHBLIX CPEACTB U CUCTEMAMU XU3HEOGeCNeUeHNs nepcoHana. TexHoNoru-
yeckoe o060pyaoBaHME CTaLMOHAPHOW nowankM obGecneuvBaeT yAepxaHue Vv
c6op HeddTW KPYrnoroguyHo, 3a UCK/IYeHeM nepuoga negoxogaa.

Ha Tepp1TOpusix € rycToil ceTblo MesiMopaTUBHbIX KaHa/loB B C/ly4Yae aBapuid-
HOTo pasfnvMBa HedITW, K NPUMEpPY, HA MarncTpasibHOM HehTenpoBoe, MO KaHanam
npoucxoanT NnepemMelleHne pasnuslueiics HeddTU K KpynHbIM BogoTokam. Kak npa-
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BWI10, MENMOpaTVBHbIE KaHaslbl 060pyayoTCs WwWmbepamu ANs perynpoBaHust CToka
BOAbl, MEPEKpPbIB KOTOpble, MOXHO NPefoTBpPaTUTL MNepeMelleHne pasnmBLueics
HethTn. OfHaKO B HacTosILEe Bpemsi MHOTMe LWMbepbl HaXoAsaTca B Hepaboyem co-
CTOSIHMKN, YTO He MNO3BOJISIET OMNepaTMBHO JIOKA/IM30BaTb aBaputo. MoaTomy npexae
BCEr0 HEOOXOAMMO OTPEMOHTMPOBATL LWNGEpPBI, @ NPU BO3MOXHOCTM 060pyAoBaThb
wnbepbl 3NeKTpPonpuBogamMmmn ¢ TeneMexaHNMYeckuM ynpasfieHuem u3 gucnertyep-
CKOro MyHKTa Tpy60npoBOAHOrO NPeAnpusTUs.

3aknyeHune

O BbICOKOI 3HEKTUBHOCTM BK/IHOUEHNST MEMTMOPATUBHbIX LLMOGEPOB B CUCTEMY
3alMTbl BOAHbIX OOGBEKTOB OT 3arpsA3HEHNsI NpU aBapusx Ha Hed)TeNpoBoAax CBU-
OeTenbCTBYEeT aHa/M3 xo4a pas3BuMTUS aBapuUIAHOTO passiBa HeddTU Npu aBapumn Ha
HebTenpoayKTonpoBoae B BelleHKOBMUYCKOM paiioHe. B 3ToM cnyyae HEBO3MOX-
HOCTb 3aKpbiTMA WMbepa M3-3a ero HEUNPaBHOCTU MOCAYXWa YC/0BMEM, MO3BO-
NIMBLUMM BCEMY pa3/iMBLUEMYCS HedTENPOAYKTY MONacTb B KPyMnHble BOAOTOKM, PEKY
Yny v fanee B TpaHCrpaHWyHyto peky 3anagHas [suHa.

YK 691.544: 666.941.2

KOPPO3VOHHbIE MOBPEXAEHNA APMATYPbI XXE/IE30BETOHHbLIX
KOHCTPYKUM B XTOPCOAEPXALLMX CPEOAX

Jlykawesny M.B.
YupexaeHne o6pa3oBaHus «bpecTckuli rocyfapCTBEeHHbI TEXHUYECKU YHUBEpCU-
TeT», . bpect, Pecny6nuka benapycb, marilul41l@gmail.com

Concrete structures generally make up a significant and important part of the
national infrastructure. In recent years, an extensive amount of research work has
been carried out in order to better understand and control several of the most im-
portant deteriorating mechanisms such as alkali aggregate reactions, freezing and
thawing and corrosion of embedded steel.

BBepneHue

B nocnegHee BpemsA BO BCeM Mupe npobrieMa Koppo3uu Xene3o6eTOHHbIX
KOHCTPYKUUIA Nog, BO3AENCTBMEM arpecCrBHbIX X/10pcogepxaliunx cpeg npuobpeTa-
eT 0Co6yl akTya/lbHOCTb. Bce yBennumarolleecs KOMMYECTBO paspyLuaroLlmxcs
Xene300eTOHHbIX KOHCTPYKLUMIA He TOMbKO OKa3blBaeT HeraTMBHOE BAUSHWE Ha
NpOn3BOAUTENBHOCTL 06LLECTBA, HO Takke MMeeT OrpoMHOe BO3AeiCTBME Ha npu-
pOAHbIEe pecypchbl, OKpYXaloLLyto cpegy U 6e30NacHOCTb YeroBeka.

B 60NbLUMHCTBE CTPaH 3KcnayaTauus, TeXHM4Yeckoe 06CyXnBaHue U PEMOHT
Xene3o6eTOHHbIX KOHCTPYKLMA TPebyT OrpOMHbIX Pacxofos, OAHOBPEMEHHO 06-
peEMeHsA OKpyXarLly cpedy 60/blWNMM KOIMYECTBOM OTXO0A0B. Bonbluas vactb
3TUX PacxooB Bbi3BaHa nNpobseMamu, CBA3aHHLIMU C He0CTaTOYHOW NPOYHOCTLIO
N HEeAONTOBEYHOCTbIO TakMX COOPYXEHW. HeBbicokas NPOYHOCTb M Npexaespe-
MEHHOEe OKOHYaHWe CpoKa 3KCnyaTauun Xene3o6eTOHHbIX KOHCTPYKUWUIA WUHWULUK-
PYIOT HE TONbKO TEXHUYECKME U 3KOHOMUYECKME, HO 1 3Kosormyeckme npobaems [1].

KoppO3noHHbIe noBpexaeHns apmMaTypbl Nog AelicTBUeM XUAKUX arpec-
CUBHbIX X/10pCcOepXalmx cpep,

BOMbLWMWHCTBO XeNe306eTOHHbIX KOHCTPYKUWUIA B X/10pCOAepXalinx cpepax
noAseprarTcsa paspyLleHuio BCIEACTBME KOPPO3MM apMaTypbl. Becbma yacto Ha-
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6n104alnTCA paspyLlleHns TakMx KOHCTPYKLMIA, compuKacaloWmxcs € rpyHTamu, Ha-
CbILLEHHbIMW WU NEPUOANYECKN YBIAXHAEMbIMU MUHEPA/IM30BaAHHLIMW BOAAMW, B
4YaCTHOCTW cofepXallMy X10pua-noHsl [2, 3].

Xnopugabl SBAAKOTCA PacnpoCTPaHEHHbIM KOMMOHEHTOM MOBEPXHOCTHbLIX WU
rPYHTOBbIX BOA. Bcrneacteme aTOro KOppo3ws CTaibHOW apMaTypbl B 6eToHe ABns-
eTCs OCHOBHOI Npo6nemMoil, C KOTOPO CTankMBaloTCHA uccnefoBarenn CcerogHs
npu nonbiTke NoafepXxuBaTb B paboTOCNOCOGHOM COCTOSHWMU Xene306eTOHHbIe
KOHCTPYKLMN.

CyLLecTBYIOT [jBa OCHOBHbIX (pakTopa, KOTOpble Bbl3blBAIOT KOPPO3WKD apma-
Typbl B 6eTOHe. 3T0 kapboHM3auma v NPUCYTCTBME X/I0PUA-MOHOB, KOTOpble 1160
6bl/IM cOCTaBNAWLWYMMY 6EeTOHA C camoro Havana, iM60 NPOHUKIN B B6ETOH U3 OK-
pyxatoLuein cpefpbl 3a BpEMS CpoKa aKcnayatauun. Xnopua-moHbl 1 yrnekncnolii rad
C02 npoHvKaloT B 6ETOH NpakTUYeckn He paspyllas ero uenoctHoctu. Hambonee
TEXHUYECKN C/IOXHOW N Cepbe3HOl NPUYMHONM MOBPEXAEHUS U NPeXAeBPEMEHHOMO
paspylleHns Xene3ob6eTOHHbIX KOHCTPYKUWUIA SBNSETCA HEKOHTPONMpyemoe npo-
HVKHOBEHME X/TI0PUA-NOHOB U3 OKpyXxatoLlein cpeabl [1].

BeToH ob6ecneuynBaeT BbICOKWI YpOBEHb 6€30MacHOCTW CTaNlbHON apmartypbl
OT KOPpO3MN BCNeACTBME LenoyHol cpeabl (pH =13) pacTBOpoB, cofepxalynxcs
B nopax [3, 4]. MNMpy BbICOKOW LLLENOYHOCTU CTa/lb HAXOAWUTCA B MacCUBMPOBAHHOM
COCTOSAHUM. Kpome TOro, XOpoLUO YN/IOTHEHHbIA 1M NPaBU/IbHO BblAEPXaHHbIA 6eToH
C HU3KMM BOAOLEMEHTHbIM OTHOLUEHUEM obnagaeT HU3KOW BOAONPOHMLAEMOCTbIO,
4YTO MUHUMU3MPYET NPOHUKHOBEHWE (PaKTOPOB, BbI3bIBAMLLMX KOPPO3UIO CTa/IbHOM
apmartypbl, Takux Kak X/10puA-UoH, YINEeKUCbIA ras, Bnara u T.4.

LenoyHasa npupoda 6eToHa Bbi3BaHa NPUCYTCTBMEM [UAPOKCMAA KanbLus
Ca(OH)2 Bbicokuii ypoBeHb pH npefoTBpaliaeT KOpPpo3ulo apmartypbl xenesobe-
TOoHa (hopMUPOBAHMEM TOHKOIO 3alMTHOIO Cnos U3 okcuga xenesa Fe 3 Ha no-
BEPXHOCTU MeTasna. JTa 3awuTta U3BecTHa Moj Ha3BaHWeM nacCMBHOCTb. Cnoii
naccrvBHOroO OKcuAa xesnesa paspyllaetcs, korga pH onyckaetca Hwke 11. B atom
c/yyae MpoHMKHOBEHME PacTBOPMMbIX X/I0PUAOB K apmaType npu Hanuunuy Bogbl U
KNCNOpOAa BbI3OBET €€ KOppOo3uio.

Koppo3usi ctasin nNpouMcxXoauT 3a CYeT pas/iMunii B 3N1EKTPOXMMUYECKOM MO-
TeHumnane Ha NOBEPXHOCTM, KOTOopas o6pasyeT aHOAHblE U KaTOAHble 30Hbl. OTpu-
LatesibHO 3apshKeHHble CBOBOOAHbIE 3/1IEKTPOHbI, HaxoAslmecsa B cTanu, noraowa-
10TCA 3NEeMEHTaMW 31EKTPOUTA U COEANHAIOTCSA C BOAOW M KUCNOPOAOM € 06paso-
BaHWeM ruapokcna-noHos (OH'). 3TW MOHbI 3aTEM COEAMHAIOTCH C MONOXUTENBHO
3apsXeHHbIMU MoHamu Fe2* n obpasytoT rugpokeung, xenesa (Il), koTopblli B fanb-
Helilwem okucnsetTca c obpasosaHvem rugpokcmaa xenesa (lll). 3T npouecchbl
MOXHO 3anucarb crieyoLM o6pasom:

Fe -* Fe2* + 2e- (aHogHas peakuus);
4e- + 02+ 2H2 -* 40H' (katogHasa peakums);
Fe2+r+ 20H' -» Fe(OH)2 (rmgpokcug xenesa (l1));
4Fe(OH)2+ 2H20 + 02-* 4Fe(OH)3 (rmgpokecung xenesa (ll1)).

Xnopua-noHbl aTakyloT NacCuBHbLIA CAON, Korga BO3HMKAeT AOCTaTO4Has KOH-
LeHTpaLms ux Ha noBepxHOCTM apmaTypsbl [1, 2]. Mpoucxogasuwas koppos3us nuveet
hopMy NOKasIM30BaHHON TOYEYHOI KOppo3uu. B npucyTCTBUM X10PUA-MOHOB CXe-
MaTMYecKn peakunm npoTekatT cneayowmm obpasom:

Fe2+2C1- FeClz
FeCl2+ 2H2 - Fe(OH)2+ 2HCI.
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TpaHcnopTMpoBKa ¥ pacnpegeneHne X10puaoB B GETOHHON KOHCTPYKUMU BO
OrOM 3aBWCAT OT YC/IOBUIN OKpYXatoLell cpefpl, 0T KOHLEHTpauum u AnuTenbHo-
npericTBus pacTBopOB, COMpPUKaCAOLMXCA C NOBEPXHOCTbIO 6eToHa, a Takke oT
puctocT 6eToHa 1 pasmepa nop.

CylecTByeT psf, pa3nyHbIX NPOLECCOB NepeHoca X/10pUA-NOHOB BHYTPb Xe-
306EeTOHHOM KOHCTpYKUMKN. Hanbonee n3yyeHHbIM SABASETCA NOTOK BOfbl, Bbl3BaH-
in NnpumeHeHnem ruapocTaTuyeckoro Aasnexus. Elle ogHMM NpoLeccom nepeHo-
XN0pYA-NOHOB ABISIETCA NOI/IOLWEHME BOAbI, BbI3BAHHOE KanuMSPHLIMU CUnamu.

BaxHOCTb X/10pa-MOHOB B NpoLecce KOppo3un apmatypbl B 6eToHe npuBena
KOHLeNUMM NOpOroBoro 3HavyeHWs X/I0pUAOB WM KPUTUYECKOW KOHLEeHTpauuu
opuaoB, KOTOpas MOXeT OblTb onpeesieHa kak MUHUMasbHbIA YPOBEHb X/10pU-
B B [/ly6MHE apMaTypbl, YTO BbI3bIBAET akKTUBHYHO TOUEUYHYIO KOPPO3WO apMartypbl.

B nutepaType ypoBeHb MOPOroBbIX 3Ha4YeHuiAi 06bI4HO BapbupyeT oT 0,17 o 2 %
Becy uemeHTa. B Benukobputanuun, B Hopseruu, Hanpumep, MakCUMasibHO A0-
CTVMOe 3HauyeHue obLiero xsopuga no Becy LemeHTa B HOPMasibHOM 6GeToHe -
t %. B Amepuke AmepukaHckuin NHCTUTYT BeToHa pekomeHayeT MaKCUmaibHO
nycTMoe 3HauyeHuve obLiero xnopuga no secy uemenTa- 0,2 [1].

3aknoyeHne

Koppo3noHHble noBpexaeHus xene3o0eTOHHbIX KOHCTPYKUWi Hambonee WH-
HCMBHbI NPW AENCTBUN HA HUX XUAKNX arpecCUBHbIX Cpef, CoAepXalux xaopu-
|. Takue cpefbl BbI3blBAOT KOPPO3UIO CTa/IbHOW apMatypbl B Xe/e306eTOHHbIX
HCTPYKUMSAX, KOTOpas 3HAYMTesSIbHO COKpalliaeT CPOKW 3KcnyaTaunm BOA0X03Ai-
BEHHbIX 0OBLEKTOB, a Takxe psafa APYrMx 06beKTOB, MOABEPXKEHHbLIX KOHTaKTy C
opcofepxalwumm cpefamu. HesbiCOkas MPOYHOCTb, HEA0/ITOBEYHOCTb U NPEX-
BPEMEHHOEe OKOHYaHue Cpoka 3Kcnayataumm 6eTOHHbIX U Xene306eTOHHbIX KOH-
pyKUUiA BbI3bIBAKOT PAL, 3KONOrMYEcKUX npobnem, B TOM yucrie npobnemsbl, ces-
HHble C OXpaHoli OKpyXatoLleli cpefpbl 1 yTunnsaumnein NPUPoLHbIX PecypcoB.
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EMKOCTb Yroanm BENNAPYCW MO KOMbITHBbIM XNBOTHbLIM
CEMENCTBA OJIEHbUX

Nax H0.I'., BoctokoB E.K., MutpeHkos A.M.
'HMO «HIMLU, HAH Benapycu no 6uopecypcam», . MuHck, Pecny6nvka benapyco,
mail661@mail.ru

The results of researches on optimization of populations of resort hunting ani-
mal species in the Republic of Belarus against a background compliance with fo-
rage capacity of habitats that promotes their highest production and meets the re-
quirements of rational nature management are given in this article.
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BBegeHue

B HacTosiLlee Bpema B Benapycu Bce 60sbluee 3HavyeHve yaensetcs Befe-
HWMIO OXOTHUYLETO XO3ACTBA Kak BUAY 3KOHOMWUYECKOWN AEeATEeNbHOCTH, CBA3AHHOMY
C OXpaHoi, BOCNPOM3BOACTBOM W paLMOHa/IbHbIM WCMNO/Ib30BAHUEM OXOTHUYbUX
pecypcoB. BegeHve OXOTHMYbLErO X03ANCTBA OCYLLEeCTBNSAETCA NOoJib3oBaTensimMu
OXOTHUYbMX Yroanii B COOTBETCTBUM C MNpaBunamy BeAeHUSs OXOTHUYbEro XO3AMCT-
Ba 1 oxoTbl (2010 rop), MHbIMM akTamy 3akoHogaTtesibcTBa. lMpu aTom B 06s3a-
Te/IbHOM Mopsgke MNPOBOAWUTCA OXOTOYCTPOMCTBO W paspabarbiBaeTcss 0XOToy-
cTpouTenbHas AOKYMEHTaLuMs, COrlacHO KOTOPON 3kcnayatauus nonynsauuin pe-
CYPCHbIX BUA0OB OXOTHUYbUX XMNBOTHbIX 40/HKHA MPOBOANTLCH C YY4ETOM UX ONTUMMU-
3auun. ONTUMasibHass YNCIEHHOCTb - KOJIMYECTBO OXOTHUYbUX XUBOTHbIX, KOTOPbIE
Ha NPOTSXKEHUN A/ITENBHOT0 BPEMEHW MOTYT 06UTaTb B OXOTHUYbUX YrOAbaX, ec-
TeCTBEHHO BOCNPOM3BOANTLCHA, 3AEKTUBHO WMCMNOMb30BaTb KOPMOBbIE pPeECYypChbl,
npu KOTOPOM obecneunBaeTcs HanboNbLUWIA BbIXOA, KAYeCTBEHHOM NPOAYKLMN OXO-
Tbl 6€3 CyLeCTBEHHOro Bpefa KOMMOHEHTam NPUPOAHON Cpefbl, a Takke XW3HMU,
3[10POBbI0 U UMYLLECTBY rpaxiaH, UMyLLeCTBY topuamyeckux nuy, (MCnasa 1, NyHKT 2
Mpaswn).

M ecnn no KOHKPEeTHbIM MOMb30BaTeNIIM OXOTHUYLWUX yroauii AaHHble no on-
TUMa/IbHON YMNCMEHHOCTW cofepXaTcs B MPOeKTax OXOTOYCTPOMCTBA, TO B LIE/IOM
no benapycu B paspese obnacteil Takme cBeAeHUS MOJyHYeHbl NyTEM CyMMUPOBa-
HUSA. B CBA3M C Tem, 4TO OXOTOYCTPOMCTBOM B Benapycu ouumnanbHO 3aHUMaoTCA
6 akkpeguToBaHHbIX MMHNECX030M OpraHu3auunil, Cyw,ecTByeT MHOXECTBEHHbI
noaxop K paspabotke HeEKOTOPbIX pa3fesioB OXOTOYCTPOUTESbHONW AOKYMEHTaUNN.
OTO 3HA4UT, 4YTO HEOo6XOoAMMbIX AN 06Lero cBoja CBefeHWi No ONTUMasibHbIM
nokasartefnsMm B paspese BUAOB MOXET He ObiTb, Tak Kak B 3aBUCUMOCTM OT Hanpas-
NleHns BeJeHNs OXOTXO03ANCTB (cneuvannsaummn) yrogbs no KOHKPEeTHbIM Bugam 60HM-
TUPYIOTCA NPU Pas/IMYHOM TEXHUYECKOM NOAX0AE UCNONHUTENENA.

OcHOBHas yacTb

V3 npepgctaB/ieHHOTO paHee BbITEKAET, YTO NpW 3TOM MMEKTCA onpefesex-
Hble C/TOXHOCTW W HI0AHCbl, BO3HMKalOLWMe B npouecce npoBefeHuss 60HUTUPOBKM
yroauini Ana XMBOTHbIX, KOTOpPble 06MTal0T COBMECTHO. Hiuke Mbl NpuBoAMM nepe-
YeHb paboT, B KOTOPbIX OTpaxalTcs CBeAeHUA 06 ONTUMasbHOM WM NPOrHO3HOW
UYNCMEHHOCTY KONbITHBIX XNBOTHbLIX N0 Benapycu (Tabnuua).

MpuBefeHHble B Tabnuue AaHHble, HECOMHEHHO, UMEKT HayuHYK W MpakTu-
YeCKylo LEeHHOCTb. Kak Buamm, haktnyeckas YMCNEHHOCTb ABYX BMAOB (10Cb, KO-
Cyns) NPUMEPHO HaxXOAMUTCH B CpefHMX napameTpax OT MPOrHO3HbIX nokasartenei
(puc. 1). bnarogaps [ocyaapcTBeHHOW nporpaMmMe pasBUTUS OXOTHUYLErO XO3ANCT-
Ba Ha 2006-2015 rr. Ha TeppuTtopun Benapycu cosgaHbl HOBble TeppuUTOpUasbHble
rPyNnMpPOBKY ONleHs1 61aropofHoro. 3To 06ecneynno npesbilleHre NPOrHO3HbIX Mo-
Kasatesien YNCNeHHOCTW BuAa, NPefyCMOTPEeHHbIX «CTpaTernyeckum niaHoMm pas-
BUTMS NecHoro xossaictea benapycum» (Ha 2010, 2015 rr.) u, o4eBUAHO, NO3BOAUT
LOCTUTHYTb Nnokasatensa Focnporpammbl Ha 2015 rog.

Mpy KOMMNEKCHON OUEHKe MEeCHbIX Yroanil ANA KOMbITHbIX XXUBOTHbLIX CEMENCT-
Ba OJIEHbMX HEOOXOAMMO paccuUnTbiBaTb OOLLYI0 KOPMOBYK €MKOCTb YroAuwi. [ns
pacyeTta 3UMHUX 3anacoB APEBECHO-BETOYHbLIX KOPMOB, UCMOJIb3yeMbIX COBMECTHO
KOHKYPVPYIOLWMMU BUAAMUN KOMbITHBIX XXUBOTHbIX, B MPaKTUKe BEAEHWUA OXOTHUYLETO
X035CTBa NPUHATO NOb30BaTLCA YCIOBHOM eanHuLel. MNogaHHbIM KOpreHcoHa M b
C COaBT., 3Ta eAuHMLUa akBuBasieHTHa: 0,7 nocs = 1 oneHio = 4 KOCyNsM; No pacye-
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Tam PomaHoBa B.C., Kosno MN.I., Magaiirn B.W. 1 nocb = 3 oneHsm; 1 oneHb = 5
KOCy/nisaM; no AaHHbiM AHywko A.A., AyHuHa B.®., 3axapeHko A.l1., 1 nocb 3KBUBa-
neHTeH 8, a 1 oneHb - 4 Kocynsam.

Ta6bnuua - lNokasaTenn onTUMa/bHON UM NPOrHO3HOW YMC/IEHHOCTMW KOMbIT-
HbIX XXMBOTHbIX CEMENCTBA 0/IeHbUX B LLe/IOM No pecny6nke _
rog, Ha KOTo-  Bug XMBOTHOrO (oNTuMarsnb-

HaumeHoBaHWe NCTOYHMKA MHGOP-  Tog pas3-  pblii nponsBe- Hast AW NPOrHo3Has Ync-
Mauum (LoKymeHTa) paboTkn  AEeH pacyet uam JNIEHHOCTb). TbIC. 0co6eli
nporHo3 JNlocb OneHb  Kocynsa
«CBO/HbIi NPOTrHO3 Pa3BUTUSI OXOT- 1984 27 23,2 96,5
HMYbEro X03AaicTBa Benopycckoii 1984-1985 1990 24,8 22,7 89,2
CCP Ha 1984-1985,1990 1 2000 IT.» 2000 23,1 22,3 85,3
. 1997 23 20 85
«CTpaTeI’MHe(iKMM nnaH passuTns 1995-1997 2010 19 6 51
necHoro xo3saictea benapycu»
2015 22 6,7 60
OTyeT «Pa3paboTka HopmaTMBa Mo iggibm
NOTHOCTY HaceneHns OXOTHUYbUX 2005 o 25,9 23,8 89,3
BUAO0B ANKNX KOMbITHbIX 0oxoToycTpOU-
cTBa
«CTpaTternyeckunii nnaH passuTuns
OXOTHUYLEro X03ANCTBA N 0XOThbl B 2009 2008 22,9 16,1 85,2
Benapycun»
FocypapcTBeHHas nporpamma pas-
BUTUSA OXOTHUYLETO X038iCTBA Ha 2010 2015 27 10,2 94
2006-2015 rr.
3a nepuog ¢ 1990 no 2010 rr. 1990-2010 19-25,9 6-23,8 51-89,3
CpefiHne NporHo3Hble rnokasarenu 1990-2010 22,45 14,9 70,15
dakTnyeckas YNCNEHHOCTb 2010 22,8 9,4 69,1
C
Jlocs OreHb Kocyna
(MwsarubHns YGOHHOpAcACLi YiicnasHKi» P AninkKKai WNKKIHCKTb

PrcyHok 1- CpaBHUTENbHbI aHan3 CPeAHNX 3HaUYeHUI NPOrHO3HbIX (ONTUMasIbHBIX)
nokasaTesei ¢ pakTUYECKOol YNCNEHHOCTbIO Slocs, oneHs, kocynn (2010 roa)

OueBUAHO, pa3HuLa B 3KBMBAJIEHTHOCTU MoKasaTensl YC/I0BHOW eAuHULbI 3a-
BUCUT OT MPUPOAHO-KNMMAaTUYECKUX (haKTOpoB, Korga NoTpe6nsTcs ApeBecHO-
BETOYHblEe KOpPMa, YPOBHSI BEfEHMWs1 JIECHOTO W CenbCKOro X03sicTBa, Mopdonorun-
YeCckMX 0COBGEHHOCTE NOMYALMOHHbIX TPYNMUPOBOK.

Hanb6onee uenecoobpas3Ho MCNoOb30BaTbh NOAXOL A/ OLEHKM KOPMOBOW eM-
KOCTW Yrofinii, npepsioxeHHblii KOpreHcoHom [1.B. ¢ coaBT., B CBSI3W C TeM, 4TO
[JaHHbIA NpyHUMN pacyeTa B Benapycu Mcnonb3oBasics MHOrOKpaTHO. TOMbKo ANnst
NpPOCTOTLI pacyeTa 3a OCHOBY NpuHATa 1 Kocynbsi eanHuua (1 nock = 6 KocyisiM, a
1 oneHb = 4 kocynam). Takol pacyeTt yaobeH ans KOHTPoNs o6Lyeli KOpMOBOW eM-
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KOCTW yroawuii, NOCKOJIbKY BWAOBOI COCTaB KOHKYPUPYHOLNX BUAOB KOMbITHbIX XW-
BOTHbIX MOXET MEHSITbCA B A0BO/IbHO KOPOTKME CPOKX, B 3aBUCUMOCTU OT BUAOBOrO
npuopuTeTa UM Hanpae/IEHNS OXOTOXO3SANCTBEHHON AesATEeNbHOCTU.

Takum 06pa3om, CyMMapHbilii cpeAHuiA NPOrHO3HbLIA NokasaTeNb TPex BUAOB
KOMbITHbIX XXMBOTHbIX, €CNIN €r0 BblPasuTb B YCIOBHbIX KOCY/IbMX €AMHULAxX, cocTa-
BUT 264,5 TbIC., a (hakTnyecknin - 243,5 TbiC. KOC. ef,.

[aHHble puc. 2 CBMAETENbCTBYHT O TOM, Y4TO (hakTuyeckas eMKOCTb JIECHbIX
Yroguin No KOMbITHbIM XXWBOTHbIM CEMEWNCTBA OJIEHbUX, BblPaXEHHass B YC/TOBHbIX
KOCY/bUX eguHULAaX, He 3anosiIHeHa A0 ONTMMa/IbHOro ypoBHSA. [aHHblii pacyeT on-
TUMasibHbIX MoKa3aTenen no sugam Obin NPOM3BEAEH paHee, MO3TOMY OHW MMenu
NPOrHO3HbLIA XapakTep C Y4eTOM NOMNY/SAUMOHHbLIX TEHAEHUMA M COOTBETCTBYHOLLETO
YPOBHSI BefleHMs1 OXOTHUYLEro xo3aicTea benapycu.

212
wc Ke
P
—_— (haKTWHECKOE 3aMN0/HEHWE 10 X T YToann
TbiCK €
*H°o «pe3epB eMKOCTUYroaun

PrcyHoK 2 - CymMmapHbIii cpefiHWil NPOrHO3HbIN NokasaTenb eMKoCcTuW yroauii benapycu
(264,5 TbIC. KOC. ea.)

3aknoyeHune

Ha coBpeMeHHOM 3Tane Heob6xoAuM pacyeT onTMMasibHbIX nokasaTenel no
9TMM OCHOBHbIM PECYPCHbIM BMAAM OXOTHUYBWMX XUBOTHbIX C YYETOM peasibHOM
06CTaHOBKU, KOTOPas M3MeHUNach Mo cnefywmm no3uLusam:

- Gnarogapsa co3gaHuio cneunanbHO CTPYKTYpbl OXpaHa XMBOTHOMO U pacTu-
TenbHOro Mupa B bBenapycu obecneunBaeTcs Ha rocyfapCcTBEHHOM YpPOBHE;

- NPOM30LL/IO YBENUYeHne ecucTocTn Tepputopun benapycu, 4To NOBAEKNO
3a co60ii M3MeHeHne nnowaan obuTaHns ANs BUAOB NECHON dhayHbl;

- BHECeHbl M3MEHEeHWs B HOPMAaTMBHblE MPaBOBble aKTbl, BKIOYASA TeXHu4Ye-
CKUIA U MeToAnYecknii Noaxoabl B NPOBEAEHMNE OXOTOYCTPOICTBa,;

- BbINOJIHEHbI MHOroLeneBble 3a4aHna No FocygapcTBEHHON nporpaMmme pas-
BUTMSA OXOTHUYbErO X035icTBa Ha 2006-2015 rr., KOTOpble BHEAPSIOTCA B NPAKTUKY.

Bce BbllwenepeyncnieHHoe OkasbliBaeT MOJIOXUTE/IbHOE BO34elCTBME Ha pas-
BUTVE OXOTOXO3ANCTBEHHOW AesATenbHOCTU B Benapycu, n 370 gaeT OCHOBaHue
HafeATbCsA, YTO OYepenHble cTpaTerMnm 1 NPorHo3bl MO pacyeTy ONTUMasibHbIX MNO-
Kasatesnei COCTOAHUA NOMyNAUNUiA PecypCHbIX BUAOB OXOTHUUYBbMX XUBOTHbIX ByayT
UMEeTb TEHAEHUMIO K POCTY, a 3Kcnayataums umx nonynsumin 6yaeTr HaxoguTbes B
pamkax paumoHanbHOro NPMPOAONO/b30BaHNS.
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OCHOBHBbIE ACMEKTbI BO3AENCTBUA TPAHCMOPTHOIO KOMIMMEKCA
HA OKPYXAROLYIO CPELY

MoHTuk C.B., Nl'onosauy A.l.
YupexpgeHne obpasoBaHns «BpecTCkuil rocyfapCTBEHHbIA TEXHUUYECKNA YHUBEPCU-
TeT», I. bpecT, Pecny6nuka Benapycb, svmontik@mail.ru

Negative influences of a motor transportation complex on an environment and
the mechanism of acceptance of engineering decisions on environment protection
against different kinds of these influences are considered.

BBepneHue

$dopmupoBaHMe KOMMMEKCHOW W rapMOHWYHON CUCTEMbl MPUPOLONOJbL30Ba-
HUS, KOTOopas oTBevana 6bl kak nporpaMme nogbema 3KOHOMUKM Benapycu u ne-
pexofa ee K HOBOMY KayeCTBEHHOMY COCTOSIHMIO, Tak U 3agave Hanbonee adpek-
TMBHOIO O3[0POBJ/IEHNA OKpYXalolleil cpeabl - BaxHelwan npobnema, paspelue-
HVe KOTOpOW TpebyeT OT rocyfapCTBEHHOW BNAaCTW, YYeHbIX, CneuuanncToB u npo-
MbILU/IEHHWKOB TLWATeNbHOrO y4yeTa 3KO/I0rMyeckmx MnoCAeACTBUIA MPUMEHAEMbIX
TEXHOJIOTMA 1 OCYLLECTBNSEMbIX NMPOU3BOACTBEHHbIX MpoekToB. CerogHA B Bena-
pycy, kak u BO BCEM Mupe, uAaeT BYpHbIA pocT aBTOMOOMIM3aLmMK, yBenmynsaeTcs
ponb 1 yaenbHbIli BEC aBTOMOGW/IbHLIX NepeBO30K. [15 opraHmM3aumm TeXHUYecKom
aKcnayaTaumMnm asToMO6UEli Ha OCHOBE WUCMOMb30BaHUS pecypcocbeperarLmx
TEXHOJIOTUIA BaXKHO MNOHATb, KakMMm Tpeb6oBaHWSAM AO/KHA OTBeYaTb TpaHcnopTHas
cucTeMa, a Takxe NpefcTaBAaTb KPYr BO3HUKAKOLWLMX NPO61eM U NYTU UX peLUeHus.
OHM nexat B 06NacTn pauMoHasIbHOTO PacxofoBaHus NPUPOAHbLIX pPecypcos, 3a-
LWKMTbI aTMocdepbl, BOAOEMOB M BOAOTOKOB, MOYBbI, NPUPOAHBLIX 3KOCUCTEM OT He-
raTMBHOIO BO3AENCTBMA TPAHCMNOPTHOrO KOMMJEeKca, CO3[4aHWs 3aMKHYTbIX MpPO-
MbILU/TEHHO-YTUN3AUNOHHbIX TEXHOMOTUIA TPAHCMOPTHON AEeATE/IbHOCTU, BK/IIOYEH-
HbIX B pacTUTENIbHO-3HepreTuYeckme NPUPoAHbIE LMKIbI.

Bonpocbkl BO3aelicTBMA aBTOMOGUILHOINO TpaHCnopTa Ha OKPYXatoLLyto
cpeny

M3 cTpemneHns NoHATb CTeNeHb BO3AENCTBUA aBTOMOOWIA Ha OKPYXatoLlyo
cpefy BO3HMK/IO BaXHOE MOHATME - «MHOXECTBO MalluH». TO ecTb, KakoBa [0/1K-
Ha 6bITb AONYCTUMAs KOHUEHTpauus MalluvH Ha eguHuLy nnowann onpenesieHHoin
TeppuTopuK, 4TO6bl HEe BbI3BATb JIOKA/IbHON 3KOMOrMYecKol KatacTpodbl. 3TO Ho-
Bble 3a4ayn B Hayke 06 aBTOomMOOWne. [OnA X peleHnss Heobxoaum aHanus
CBOWCTB aBTOMOOGWAA M YNOPSALOYEHHbIX MHOXECTB aBTOMOGWNEl - aBToTpaHC-
NOPTHBLIX MOTOKOB, TaK Kak MMEHHO B KayecTBe aBTOTPAHCMOPTHbIX MOTOKOB Mbl
BCTpeyaemcs C aBTOMOOGMNEM Ha fJoporax, Korga MMeeT MecTO MakKCvMaslbHoe
BO34EWCTBME HA OKPYXatoLLyt0 cpefy CO CTOPOHbI MHOXECTBAa MallyH.

KomnnekcHoe usyyeHne npoLeccoB BO3AENCTBUSA TEXHUYECKMX OOBEKTOB (aB-
TOMOGWNA, OOPOrK) Ha OKpyxXawlLly cpefy TpebyeT Hanbonee NosHO MUCNOJb30-
BaTb pe3ynbTaTbl MCCNefoBaHWii B 061acTy TpaHCMOPTHOM 3konorun. BeepeHue
NOHATUSA <«OKMU3HEHHBIA LMK aBTOMOOWNSA, AOPOrv» MO3BOIUMAO KOHKPETU3NPOBAaTb
aHepreTuyeckne 3atpartbl, 06beMbl BbIGPOCOB BPEAHbIX BELLECTB, MOTpebneHus
NPUPOAHbIX PECYPCOB, CBA3aHHbIEe C A06bIYel Cbipbs, NPOM3BOACTBOM KOHCTPYKLM-
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OHHbIX, 3KCM/yaTauWOHHbIX, CTPOUTENbHbLIX MaTepuasioB, W3roTOB/IEHUMEM MallVH,
aKcnnyaTaunein, peMoHTOM, ob6cnyxuBaHMem o6bekTa TpaHcnopTa, BO3AeNCTBYHO-
LMe Ha okpyxatolyto cpeay [1].

CnefyloLWwmnin BaxKHbI acnekT - Hanuume OU3MKO-XMMUYECKMX MPOLLEeCCOB Mpu
BO3/€eNCTBMN NPOMbILLIEHHOCT U TpaHCNopTa Ha OKpyxatwLyto cpeqy. Wx nsyue-
HVe Heo6Xxo4MMO A1 NMOHUMAaHWA MeXaHW3MOB HEeraTMBHOIO BO3AENCTBUSA TpaHc-
NOPTHbLIX OOBbEKTOB Ha cpefy W NPUHATUS MHXEHEPHbIX pPeLleHnii No 3alunTe oKpy-
Xawlueli cpefibl OT pasHbIX BUAOB 3TOr0 BO34ENCTBUS.

HayuHble pa3paboTkum nocnefHux neT MNo3BONAKT kKiaccuuumposatb OT-
AefbHble UCTOYHVKN HeraTMBHOIO BO3AENCTBMA TPAHCNOPTHbIX OOBEKTOB Ha OKpYy-
XalLlylo cpeay, ycTaHaBNuBaTb NPUUYNHHO-CIEACTBEHHbIE CBA3W A/19 yNpaBieHus
YPOBHEM 3KO/1I0rMYEeCKo 6e30NacHOCTM TPaHCMOPTHOrO KOMM/eKca, paccuntbiBaTb
yOeNbHble U MOTOHHblE BbIGPOCHI TPAHCNOPTHBLIX MOTOKOB Ha yyacTkax AOPOXHOM
ceTn, hopMMpoBaThb Napk MallvH perroHa ¢ MCMNosb30BaHUEM 3KOOrMYECKMX Kpu-
Tepues [2]. SKOMOrMYeckne OLEHKM YXe He OrpaHvynBaroTCs pacyeToM BasloBbIX
BbIGPOCOB OTAE/bHbLIX BELLeCTB, nepes cneunanucToM cTaBuTCsA 3agada onpege-
NleHnsa 1 pacyeTa KOHLUEeHTpauuin npumeceli B aTMocdepe Ha 3HauuTesibHOW nno-
waan Tepputopun C y4eTom TpaHcopmauuy OTAesbHbIX BeLecTB, pucka 3abo-
neBaHusa nogeii. B nocnegHee Bpems ycTaHOBNEHa Mepa 3KO0rMyeckon 6e3o-
NacHOCTN (YNCTOTbI) TPAHCMNOPTHbLIX CPeACTB Pas/IMYHOIO Ha3HaYeHUss U IKOJOru-
yeckne TpeboBaHUA K ITUM 06bEKTaM, onpeaeneHbl NPUYNHHO-CNeACTBEHHbIE CBS-
31 B/IMSIHUA Ha 3TOT MokasaTtesib Pas/INyHbIX WHXEHEPHO-TEXHOMOMMYECKUX 1 opra-
HU3aLMOHHbIX (DaKTOPOB, CMOAEMPOBaHbl 3aKOHOMEPHOCTU «3KOMNOTMYECKOro no-
BeZleHNs1» COBOKYMHOCTU MalUWH Ha Y/IMYHO-AOPOXHOW CeTU KPYMNHbIX rOpoAoB. Ak-
TyasibHbIM SABNSAETCA pelleHne cneayroLmx Bonpocos:

1. OueHKa BAUSHWUS NPOMbILLISIEHHOCTU U TPAHCMOPTHbLIX KOMMYHUKaLWA Ha yC-
TON4YMBOE COLMaNbHO-3KOHOMUYECKOE Pa3BUTUE PErMOHOB.

2. MpubopHoe obecneyeHre 1 OCyLLeCTBNEHNE NPON3BOACTBEHHOIO 3KOIOIU-
YeCKOro KOHTPONSA JIMHENHbIX TPaHCMNOPTHbLIX COOPYXEHWW C y4eTOM [ABWXEHUA
TPaHCMNOPTHbIX MOTOKOB, @ Takke MPOMbILWIEHHbIX NpeanpuaTwiA, TpaHcnopTa,
TPaHCMNOPTHbIX CPEACTB, CTPOUTENbHO-A0POXHON TEXHUKMU.

3. Co3gaHve cpeAcTB M MeTOAO0B NPefoTBpaLLeHMs 3arpsA3HeHUs OKpyXXalo-
e cpeabl 1 UCTOLLEHUS NPUPOLHbIX PECYPCOB NPU peann3aln XU3HEeHHbIX LnK-
NI0B 06BEKTOB TpaHCNOpPTa, UHXEHEPHbIX COOPYXEeHWU C UCNO/Ib30BaHMEM ManooT-
XO[HbIX U pecypcocbeperarLnx TeXHONO0MMIiA, BKkIYas 61MoTEXHONOMNN.

4. 3Konornyeckoe HOpMUpoBaHWE MPOMbILLIIEHHO-TPAHCNOPTHON Harpyskn Ha
9KOCUCTEMbI; (DOPMUPOBAHME IKOSOTMYECKNX TpeboBaHWl K 06bekTam TpaHcnopT-
HOWM TEXHUKM, TEXHONOTMAM, MaTepuanam.

5. PaspaboTka MexaHW3MOB ynpaB/eHUs NpUPOLOOXPaHHOW AEeATENbHOCTbIO U
paunoHanbHbIM MCNOMb30BaHWEM MNPUPOAHbLIX PECYPCOB B MPOMbILIIEHHOCTU U Ha
TpaHcnopTe.

6. MporHo3mpoBaHve YpesBblYaHbIX 3KOMOrMYECKMX CUTYaLUin 1 noKasnbHbIX
9KOMOTMYECKNX KaTacTpodd, CBA3AHHbLIX C MPOMbILLNEHHO-TPAHCNOPTHOW AeAaTeNb-
HOCTbIO, ¥ 060CHOBaHWE Mep MO UX NpeaoTBpPaLLEHNIO.

3akntoyeHne

YmeHve ngeHtudurumposaTs BO34ENCTBME NPOMbILLIEHHO-TPAHCMOPTHBIX UC-
TOYHUKOB Ha OKPYXaloLLyo cpeay, OLeHMBaTb UX MHTEHCUBHOCTb U pa3pabaTbiBaTtb
MNHXEHEPHbIE PELUEHUS MO CHUWXEHWI0 HEraTMBHOIO BO3AEWCTBUS Ha OKPYXatoLLyto
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cpefly - BaxHble 3aaun, KOTopble CTOAT nepej cneuuanuctamu B 061acTu akc-
nayaTauum aBTOTPAHCMOPTHLIX CPEACTB. VX ycneliHoe pelleHne BO3MOXHO Mpu
MCMNo/b30BaHMM BCEro HAKOM/EHHOro apceHana TeopeTUHecKUX W 3KCnepuMeEH-
Ta/lbHbIX CBE/ZIEHWI O CBOCTBAX aBTOMOGU/IS 1 aBTOTPAHCMOPTHbLIX NOTOKOB.

Cn1CcoK UNTUPOBaHHbIX MCTOYHNKOB

1 ABTOTpaHCMNOPTHbIE MOTOKM 1 OKpyxatoLasn cpega / B.H.JlykoHuH [1 ap], nog o6,
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3eMHbIX 3KOCUCTEM (NoKasbHbIV ypoBeHb) / E.J1. BopobeiiHuk, O.d. Caabiko, M.I'. dapa-
poHTOB. - EkatepuHbypr: Yo "Hayka", 1994.

Y[IK 504.06(476)

BbDKUTAHUE (MANbI) - YTPOXAIOLLEE ABMEHVE
3KOJIOFMYECKOW BE3OMACHOCTU

Haymos A.[., HUkKutuH A.H., XXgaHosuny B.I.

FocyfapCTBEHHOE Hay4yHOe ydpexaeHne <«VHCTUTYT pagmobuonornii HaunoHasnb-
HOW  akagemun  Hayk Benapycu», r. fomenb, Pecnybnuka bBenapyce,
zhdanovich.vp@tut.by

There have been environmental problems in connection with the burning of dry
vegetation and rubbish, emphasizes the role of each member of society and put for-
ward the demand to move from declarations to effective environmental protection.

BeepeHuve

BecHoli Bce x03siicTBa NpucTynatoT K ybopke Mycopa M 6bITOBbIX OTXOAOB,
KOTOpble OKa3blBAOTCA B Kyyax, Basikax v NoABeprarTcs oxuraduio. Npouecc cxu-
raHus B Halleli cTpaHe BOLEN B cUCTEMAaTUYeCKylo, HO He nyyllyo Tpaguuuio. B
Havbonee [oNycTUMOM BapuaHTe MOPSAOYHbIe X035eBa YTUAN3NPYIOT O0TX0AbI, 3a-
KanbiBas B AMbl, TpaHllew, a Apyrve BblOpacbiBalOT, 3axaamass nycTbipu WAn
6/1m3nexalyme necHble MaccuBbl.

Moyemy e Henb3a noABeprarTb CXUraHUIO OCTaTKN OTXOAO0B, MycOp, MPOLLU/IO-
rOAHIOK CyXyt Tpasy v np.? [enio B TOM, YTO OKpyxawLlias cpeja co BCEMU CO-
CTaBNAKWMMY - 3TO Halle XWUnuile, 3To Te YC/0BKSA, Ta cucTeMa, 6e3 KOTopbIX He
MOXeT CyllecTBOBaTb 4YefnioBek. Hapywas paBHOBecue 3TON CUCTEMbI, Yesl0BEK
yXyZLwaeT HOPMa/libHble YC/I0BUSA XU3HN HE TONbKO cebe, HO 1 BCeM, 6e3 uckye-
HUS, COCTaBAAIOWMM OKpyxXatowein cpedpl. Cxuras opraHMYeckoe BeLLecTBO, Mbl
HapyllaeMm COOTHOLUEHWe KUCMopoAa W YreKkUcnoTbl B aTmocdepe, yxyawas, npu
9TOM, 3KOJIOTUIO OKpYXatoLleid cpefbl. Ha MecTax CxuraHuii BbiropaeT opraHuye-
CKOe BeLLecTBO, 1 NoYBa TepsieT Bekamy KOMUBLUMECS arpoxvmmMuyeckue un arpobuo-
flornyeckme Kadectsa WM CBOMCTBA. A B Halleil cTpaHe K COXpaHeHuio 3Toro borat-
cTBa TpebyeTca 0cobo 3a60TNMBOE OTHOLEHME. B orHe cropaloT 1 nosesHble Xu-
Bble CylLlecTBa BEepXHero naxoTHOro C/1051 NOYBbl, KOTOPble MOCTOSIHHO nepepaba-
ThIBAKOT OpraHnyeckne ocTaTku M yay4lalT Bce arpOHOMUYECcKMe CBOMCTBA MOUYB.
C BbbXUIaHMeM rMBHYT NTUYbY THE3[0BbS U BbIBOAKN MESKMX XMBOTHbIX. BmecTe ¢
ObIMOM B BO3yX MOAHUMAIOTCA TSHXKENble MeTabl, PAANOHYKINAbI U XUMUYECKne
cpeacTBa 3awuTbl pacTeHnid. 3T0 NPUBOAUT K BTOPUYHOMY 3arpsA3HEHNI0 06 LEKTOB
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cpefibl, KOTOpble, B KOHEYHOM WTOre, MOCTYNalT C NpoAyKuMell u BOAON oONnATb K
yenoBeky. B orHe norn6aroT cemeHa LBETKOBbIX pacTeHUlA, COPHSKM e HaobopoT,
MMesl MOLLHbIE KOPHEBULLA, BbDKMBAKOT M YBENMUMBAKOT CBOK YMC/IEHHOCTb. BbikK-
raHne opraHM4YeckMx OCTaTkoB BeAET K Aerpagauun 61oLeH030B, pacTUTEeNbHOCTH,
noyB, YHUUYTOXaeT HaAMOUBEHHYH U MOYBEHHYIO dayHy, CO3[aéT Yrpo3y JIECHbIX
noxapos. NepeyeHb HeraTUBHbLIX NOCNEACTBUI CXUraHUA, BbbKUraHuiA (Tak Hasbl-
BaeMblX NasioB) MOXHO 6bls1I0 Obl NPOANUTL U ganblue.

Bcé BMecTe B35iTOE HAHOCWUT HEBOCMOJIHUMBIA WAU TPYLHO BOCMOJIHAMBbIL
YPOH cpefie 06UTaHNsA YesloBeka, ero 340pOBbi0. B Halleil cTpaHe BbbkMraHue pac-
TUTENIbHOCTU KaTeropuuyecky 3anpeuieHo (1, 4], Ho, Kak BUAWMM, Ha NpakTUke 3ToT
3anpeT urHopupyeTcsi. B pamkax MexAyHapofHOro coTpyAgHuyecTBa Halla cTpaHa
B3si/la Ha cebs 06si3aTenbCTBA Nepes YenoBe4YeCTBOM COAeNCTBOBaTb 3aliute U
COXPAHEHUIO 3KOMOTMYECKNX CUCTEM Ha 611aro HbIHELLHWX M BYAYyLINX NOKOEHWNA.

B Benapycu BrnepBble B MUPOBOI NpakTUke BK/OYEHO B KOHCTUTYUUO Tpebo-
BaHMWE OXpaHbl U paLMOHasIbHOTO WCMOJ/Ib30BaHWA MPUPOAHbIX 6GoratcTB. HblHe

feiicTByeT 6ofee [BYX COTEH HOPUAMYECKUX [OKYMEHTOB, KacatolMXcs Npupoao-
no/ib30BaHusI.

OcHOBHas 4yacTb

Ha dhoHe BHellHe copepxaTtesibHOl NPUPOAOOXPAHHOWN AEATEeNbHOCTU U 3g-
(DEKTUBHOW 3KOIOrMYECKON NOMUTUKM C NOCAefHUX NeT MPOLUIOoro Beka Ha Teppu-
Topun Benapycu, Kak CTUXMIAHOE M HEKOHTPO/MpyeMoe SIBeHWe, Havyasu pacnpo-
CTpaHATbCA Nasibl. Ycyrybnser o6CTaHOBKY yepeda 3acyx W ApYyrux, aHOMaslbHbIX
4Ns ycnosuin benapycu KnumaTuyecknx sBAeHWUi.

MoBCEMECTHO BbDKMTalOTCA NPUAOPOXKHbIE MOMOCHI, NECHbIE OMYLUKX, MOMASHbI
N nyra, cXuraeTcs CTEpHs, co/oMa M ocTaTkum ypoxas..[Ipy NoMOLLM OrHA «O4n-
LaKT» CBOW TEPPUTOPUN OT PacTUTENbHbIX OCTATKOB Bnadesnblbl npuycagebHbiX
y4acTKOB, AAYHWMKW, PYKOBOAWUTENM NpeanpuaTuii u opraHusauuini BmecTte ¢ opra-
HUKOI CXuraeTcsa uennogaH, naacTvk U NpoYnii NoafaroLWniAca ropeHnto 6bIToBOM
MycOp, YXyALUasi OKpyXawLllyl cuTyauuio. lManbl SBASKOTCS OCHOBHOW MPUYMHON
noxapoB B flecax u Ha TopsaHrkax. NHorga oroHb nepebpacbiBaeTcs Ha NOCTPOWA-
K/ U flaxe CTaHOBUTCA NPUYMHON rmbenun noge.

B gpyrux ctpaHax nosioxeHune C BbhxuraHmamu ob6ctout Tak. Ecnm B Poccum n
YKpavHe TeHAeHUMs pacrnpocTpaHeHWs nanoB MOX0Xa Ha Hauwy, TO B CTpaHax
BanTtun n 3anagHoi EBponbl cuTyauus npssMo NpoTUBONOMOXHaA. [ns eBponenua
BbDXWUraHue - siB/ieHne Hegonyctumoe. TaM Mepbl MO 3KO/0rMYecKoMy NpUposo-
Nob30BaHWI0 BKNOYEHbI BO BCe (DOPMbl AEATENIbHOCTU U ABASAIOTCHA BaXKHbIM KOM-
NOHEHTOM cucTembl obpa3oBaHusA. Tam gaxe NMCTBa B FOPOACKMX CKBepax M nap-
Kax MakCMManbHO COXpaHseTcs, a Ta, YTO CMeTaeTCs C TPOTyapoB, HU B KOEM C/ly-
Yyae He CKXUraeTcsl U He BbIBO3MTCHA Ha cBa/lkM. OHa B 06513aTe/IbHOM NopsaKe KOM-
noctupyetcs [3].

MpUHLMNBI OpraHUyYecKoro WM 3KOSIOTMYECKOro 3emMnefenus SBNSITCH Be-
OYWMMUN B CEIbCKOXO3SANCTBEHHOW NpaKkTuKe. Tam HeT HOCTaslbIMmM CXXUraHUs CyxoW
TpaBsbl UM Kyun mycopa. Hanpumep, B Benbrum BBeA&H Hanor Ha KOCTpbl. Jlioau
peasibHO NMOHMMAIOT, YTO Takoe 3a60TUTLCHA O KIMMATUYECKOW CucTeMe, orpaHunyun-
BaTb aHTPONOreHHble BbIOPOCHI, 3awyiaTb 1 yaydllaTb Ka4ecTBO nornotutenei v
HakonuTenen NapHUKOBbIX rasos.

PacnpocTpaHeHvio NasnoB B Hallel cTpaHe U cTpaHax 6smKHero 3apybexbs
NOCAYXWNN paspasuBLUMECH MONMUTUYECKUIA U 3KOHOMUYECKUWA KPU3UCbI B KOHLE
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npownoro seka. M3-3a npobnem ¢ TEXHWUKOW U TONIMBOM Ce/IbCKOXO3ANCTBEHHbIE
npeanpuaTNA BCE 6O/bLUE NPaKTUKOBaNIN CXUraHMe CTepHWU, COMOMbl U OCTaTKOB
HeybpaHHOro ypoxas, NpuAopPOXHbIX NoA0C. ITO Nepuos NporpeccupyoLero pocra
Takoin kateropum 3emnefenbles Kak gadHukn. Mdgasaemasn cneuvanbHas nutepa-
Typa, npefHasHauyeHHas Ana BnagesnbleB NNYHbIX NOACOOHbIX XO3AWCTB U fayHu-
KOB, He 6bl/la Hanpas/ieHa Ha )OpMUPOBaHWE 3KOOTMYECKNX 3HAHWIA, HaBbIKOB U
yMeHwuiA. B Heli He 6bI/10 cKasaHo HM 06 OpraHNYeckom 3emsefeniun, HU O KOMMocCTe.
3aTto 6bI/10 MHOTO pekomMeHJauuii 0 TOM, YTO YHUUTOXEeHWe BpeauTenei n 6ones-
Heil [OCTUraeTcs CKUraHMem pacTuTeflbHbIX OCTaTKOB, a 30/1a Npu 3TOM SABASeTCA
xopownm yaobpeHmem. MossBUIOCE MHEHWE, YTO BbDKMIraHMe ounaeT 3eMs 1 oc-
BO6GOXJaeT NPOCTPaAHCTBO A1 /IyHLIero npopactaHns MOMoL4ON pacTuTenibHocTy [4].

Ckasasiocb 1 TO, YTO AaXe HeKOoTopble CneLuanncTbl C BbICLUMM 06pa3oBaHu-
€M ¥ MHOTOJIETHUM CTaxeM paboTbl okasanuncb 6/1M30PYKUMU B 3KOIOTMYECKMX BO-
npocax. Bbpkuras cBov Tepputopuu, OHW CO3ganu npeuefeHT BCef03BO/IEHHOCTH,
a fayHas nutepatypa U He obpeMeHEHHbIEe 3KOMIOrMYECKUMU 3HAHUSMU XYpHasu-
CTbl ChOpMMpPOBaIN 06LLECTBEHHBIA MU O NONE3HOCTM Nanos [4].

B ycnoBuax BcecOKpyLlaloLWuUx MasoB yCTONYMBOE pa3BUTUE U COXpaHeHue
npupoAbl HEBO3MOXHbI. VIrHOpupoBaHune 3Tol AeCTBUTENbHOCTU ANCKpeanTupyeT
Benapycb kKak CTpaHy B Lle/IOM, AeK1apupyoLyo CBOK MPUBEPXEHHOCTb MPUHLN-
nam MexayHapoaHoro coTpyHmM4ecTsa B 06/1aCT OXpaHbl OKpYXatoLein cpefbl.

CerofHs B benapycu ectb Bce BO3MOXHOCTU A1 NOJTHOrO UCKOPEHEHUS BbDKU-
raHui.

B cTpaHe co3fgaHa mowHasa BepTMKaib agMUHUCTPATUBHOMO rocyaapcTBEHHO-
ro ynpasneHusl, CTPyKTypa MuHUCTepCcTBa MPUPOLHbIX PECYPCOB U OXpaHbl OKpY-
xawowlein cpebl, MMHUCTEPCTBA MO Ype3BblyaliHbIM CUTYaUMAaM, MHCNEKLUU rOCcy-
[apCTBEHHOr0 KOHTPO/A 3a UCMO/Ib30BaHWEM Y OXPAHOW XMBOTHOTO M pacTUTESb-
HOro Mupa, a Takxke ceTb rocyapCTBEHHbIX KOHTPOJIbHbIX OPraHoOB U OPraHoB ro-
CcyaapCcTBEHHON 6e30nacHOCTW, 3Kosornyeckas mMuanums. imerTcs n obLiecTBeH-
Hble opraHu3auun, cnocobHble akTMBHO COAENCTBOBaTb FOCYAapCTBY B peLleHun
akonoruyecknx npobnem. OgHako [0 cux nop paboTta mx HocuT 6osnee feknapa-
TUBHbIV XapakTep.

BbXuraHuio yroguii 1 cxuraHumio mycopa L0J/DKHO 6biTb AaHO YéTKoe onpepge-
neHue: ana Benapycu - 3TO NO30pHOE, yrpoXxatLliee 3KOoMNormyecko 6e3onacHo-
cTn aBnexue! [2].

3aknoyeHne

- BbbkuraHme pacTuTenbHOCTM eCTb akT HajapyratenbctBa Hag [lMpupopaow,
PoauHoi, >XusHblo. 3TO npefHamepeHHOe paspylleHue cpefbl 06uTaHus Bcero
XMBOrO, UCTPeBIEeHNE XUBOTO Ha 60NbLUNX TEPPUTOPUAX UK IKOUMUA NPOTUB CO6-
CTBEHHOI 3eM/n1, 3TO akT IKO/I0rMYecKoro Teppopusma;

- B pene 3ahheKTBHON OXpaHbl OKpyXatollel cpefbl He06X0AMMO MepenTn
OT roNbIX Aeknapaunii K KOHKPETHO NOCTaB/IEHHbIM 33/a4amM BCEM OpraHam W Kax-
OOMY 4YesnioBeky, a MpPUPOA0OXPaHHbIM OpraHaM OCYLLEeCTB/ATb MOCTOSAHHbIN KOH-
TPOJIb VX BbINOSIHEHWS;

- onpefennTb KOHKpPETHble 3ajaun, pofb, 3HAaYeHWe W OTBETCTBEHHOCTb
ynpaBfieHYeCKMNX 1 MECTHbIX OpPraHOB B/laCTW 3a COCTOSIHUE OKpYXatoLlelh cpefbl;

- O0NA npefoTBpalleHns HaHeceHWs Bpefa Npupofe HYXXHO MosiHee UCnofib-
30BaTb BCEBO3MOXHble CMOCO6bLI: OrpaHuyMBaloLLve, 3anpeliallime, pasbACHU-
Te/lbHble Mepbl, MarepuasibHyl, aAMUHUCTPATUBHYIO, YrO/IOBHYHO OTBETCTBEHHO-
CTW, 06yyeHue B3POC/IOro HaceneHus v geTei, peknamvy, Tenepagvonepegadn v ap.;

61



- NpuWBMBATb B CEMbE W AETCKUX YUPEXAEHMUAX C HOHbIX SIeT OTBETCTBEHHOCTb
noeeAeHust 1 Mo60BL K NpUpoae, okpyxatolleii cpeae;

- TOCYAapcTBO M afMUHUCTPATMBHbIE OpraHbl [O/KHbI BOCMUTATb B KAXKAOM
uenioBeke NMOHMMaHUEe NMYHON OTBETCTBEHHOCTM 3a COXPAHEHME W YNyUlleHne KO-
NIOTUYECKNX YCNOBWiIA OKpyXatoLeii cpeapl.

CnN1CcoK UNTUPOBaHHbIX UICTOUYHVKOB

1 MonynspHas aHuuknoneausa «Mpupoaa Benapycn» - MuHCK: 13A4-Bo Benopycckas
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CWAEPA/IbHBIE KY/IbTYPbI - COCTABNAOWWN S/TIEMEHT
SKOJIOTMYECKN YUMCTOIO PECYPCOCBEPEIAKOLWENO 3EMNEAENTNA

HaymoB A.A4., HUkntnH A.H., XXgpaHosuy B.T1.

[ocypapcTBeHHOE Hay4yHoe yudpexpaeHue «WHCTUTYT pagnobnonorum HauuoHaslb-
HOW akagemuun Hayk Benapycu», r. Fomenb, Pecnybnuka Benapych,
zhdanovich.vp@tut.by

The paper emphasizes the special role-and importance of green manure crops
in effective resource management and organic farming.

BBepneHue

TexHOreHHoe BO3AeNCTBME HA OKPYXaloLLy cpedy B nociefHue rogbl CTaHo-
BUTCS BCE 60/1ee OLLYTUMbIM W HenpeackasyembiM. B aTux ycnoBusx pasymHoe uc-
nosib30BaHVe NPUPOAHBLIX PecypcoB, GepexHoe OTHOLLUEHWE K OKpyxatolleli cpege,
npu BO3pacTalLmnx MHTepecax Npou3BoauTeneli mMarepuasnbHbix 6nar, ABAATCA
anbTepHaTMBOM HeAONyLEeHNa KaTak/IM3MOB Ha Hallell nnaHete.

B o6nactn cenbCKOXO3SNCTBEHHOIO MPOU3BOACTBA BOMPOCHI OXpPaHbl OKpPY-
xawluleli cpefibl CTOAT 0CO6eHHO OCTPO. K HacTosweMy BpemMeHW B 6OJbLIVHCTBE
CTpaH Mupa MCNOJb3YHTCA MHTEHCUBHbIE TEXHOOMMW BO3AE/bIBAHUA CENbCKOXO-
3AMCTBEHHbIX KynbTyp. O653aTe/IbHON HOPMOWN Takux TEXHONOMWiA SiBAsieTca npu-
MEHeHMe B BO3pacTallmx 06bEMax MWUHepasibHbIX YAOOGPEHWUA N XUMUYECKUX
CPefCTB 3aluTbl pacTeHWn, KOTOpoe MMeeT M CBOM oTpuuaTesbHble CTOPOHbI. B
4YacTHOCTW, BO3HMKAKT COMHEHWs B 6e30nacHOCTV NPOAYKTOB NuUTaHusA, nony4vae-
MbIX B YC/IOBMAX XMMUYECKOTO BO3AENCTBUA Ha pacTeHuns, ycunueaeTtca Tpesora 06
yrpo3e 419 YesioBeka N XWBOTHbIX MPUMEHEHUS BbICOKUX 03 MUHEPasIbHbIX YA006-
pPEHUA N 0CO6EHHO NecTULMAOB, GO/MBLIMHCTBO U3 KOTOPbLIX CO34aHO NyTEM XWMU-
Yeckoro CMHTe3a W He MMeeT NPUPOLHbIX CUCTEM HeWTpanuM3auum u paspyLlueHus.
MpY MHTEHCMBHBIX TEXHOMOMMNAX BO3Ae/biBaHNA B 60/1blIMX 06bemMax NnoTpebastoT-
CcS HEBO30OHOB/IiIEMbIE MPUPOAHbIE pecypcbl (Hanpumep, hoctaTHoe cbipbe), 3a-
nacbl KOTOPbIX 6GbICTPO YMEHbLIAKTCA, He OCTaB/ASA LWAHCOB AJ1S HAlMX NOTOMKOB
PeanbHO BO3HMKaeT yrpo3a 3arpsAsHeHus 3/1EMEHTOB OKpYXalollei cpefbl, Takux
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KakK NOYBEHHbIN NOKPOB, FPYHTOBbLIE M MOBEPXHOCTHbIE BOAbI, aTMOCEPHbI BO34YX
N Apyrme OocCTaTOYHbIMW KO/IMYECTBaMU XUMUKATOB (COMei TsKenbiXx MeTassios,
necTUUNAOB, COeAVHEHN HATPATHOro asoTa 1 T.4). Ha npousBoACTBO ¥ BHECEHME
CPeACTB XMMMU3aLumn TpaTATCA 3HaunTelbHble SKOHOMUYeckue cpeactsaa [2).

Bce ato 06ycnoBuno cCTpemsieHue K Nnoucky Takux MpUeMoB W CUCTEM, KOTO-
pble ABUANCH Gbl anbTepPHATUBOW COXMBLUMMCA MeToAam W 6binv 6bl CBOBOAHLI
OT NPUCYLLUX UM OTpULaTENbHBLIX YepT. BO3HWMKNO BHavae CTUXMIHOE, a Nno3aHee -
opraHu3auMoHHO OC)OpMUMBLLEECS TeuyeHue, BK/IOYalLWee pag HanpasneHuin u
06beANHEHHOE Mo 06LLMM Ha3BaHMEM «3KOMOrMYeckoe» WNN «asibTepHaTUBHOE
3emnegenves.

OnbIT anbTepHATUBHOTO 3emiefenvs HacumTbiBaeT 6onee 30 neT. B 1972 ro-
ay B Bepcane nog Mapwxem co3gaHa MexayHapofHas defepaums opraHnu4ecko-
ro semnegenus (IFOAM), skntovatowan 300 opraHmsaumii us 60 ctpaH Mupa. B
nocnegHve rogbl B coctas IFOAM Bownu fiutea, Jlateus, Poccua v gpyrme crpa-
Hbl. Ha cerogHAWHWA oeHb npakTuyecku Bce rocygapctsa EBponbl BXOAAT B 3Ty
opraHusaumto [1].

Ha nepBblli NnaH BbICTYNalT KayecTBO NOJy4aeMOn NpoAayKuuW, OXpaHa OkK-
pyxatowein cpefpbl OT 3arpA3HEeHNs XMMUKaTamu, ¢ MakCMasibHbIM MCMNO/1b30BaHN-
eM NPUPOAHbIX BELLECTB U COEANHEHWIA.

B Benapycu BONpPOCbl Pa3BUTUSA 3KOJIOrMYECKOro 3eMefenusa OYeHb akTyasb-
Hbl. 3TO CBA3a&HO CO C/IOXHOMN 3KOSIOTMYECKON 06CTAHOBKOMW. 3HauMTeNbHasA Teppu-
Topus Haweli pecny6amkn (okono 23 %) okasanacb NoABEpPrHyTa pagnoakTUBHOMY
3arpsA3HeHnto B CBA3M C aBapuein Ha YepHobbisibekon ASC, 830 ThIC. ra cesibCKoXo-
3ANCTBEHHbIX YroAWiA 3arpsa3HeHbl TeXHOTeHHbIMW BblGpOCamMy NPOMbILLIEHHbIX
LEHTPOB, 6 % CeNbCKOXO3ANCTBEHHbIX YrOAMA UMEKT WU36bITOYHOE HaKonaeHne
GUOreHHbIX 3N1EMEHTOB, NPEBbIWAKLLNX Npese/bHO AONYCTUMbIEe KOHLEHTpaumK.

B nocnegHne roapl peskuii pocT CTOMMOCTU 3HEpPreTUYeckuX U CbipbeBbIX pe-
CypcoB arpapHoro cektopa Pecny6nuku Benapych, B CBA3W C yAOpPOXaHWEM 3Hep-
reTM4eckmx pecypcoB, NPOM3BOACTBA MUHEpa/bHbIX YAOBPEHWA U XUMUYECKUX
CpeAcTB 3allMTbl pacTeHWi, BbI3Ba/l HACTOATE/bHYD HEO06X0AMMOCTb Moucka asb-
TEPHATUBHbIX WCTOYHWKOB MUTATE/IbHbIX 3/1IEMEHTOB ANA pacTeHwuii u cuctem ux
3aWmnTbl. 3TO B OCHOBHOM U onpejensieT 0cobyt akTyanlbHOCTb Pa3BUTUA 3/1EMEH-
TOB 3KOJIOMMYECKOro 3emnegenus.

OCHOBHas 4acTb

Ha ocHoBe Hay4yHOro nogxofa OCHOBHbIMW 3afjaqaMu 3kosorndeckoro (opra-
HWYECKOro) 3emefenusa onpegeneHsl cneayowme:

- NPOM3BOAMTbL AOCTATOYHOE KOMIMYECTBO BbICOKOKAYECTBEHHON CeflbCKOXO-
3ANCTBEHHON NPOAYKUUN;

- nogAepXxmBaTb W NOBbIWATb €CTECTBEHHOE M/1040POAME MOYB 3a CYET Hayu-
HO-060CHOBAHHOr0 YepefoBaHua Ky/bTyp, KOHTPONAS 3a 6anaHcoM nuTaTesibHbIX
BELLECTB MOYBbl, 0OYCNOBMUBAIOLLMX NPOrPeECCMBHOE MOBLILEHWE TyMyca MoYB U
OanbHENLWNA poCT YPOXaEB;

- NpefoTBpallaTh 3arpsa3HeHue OokpyXawllei cpedbl XUMUYECKUMU 3f1EMEH-
Tamy 1 opraHnyeckmumMmn otxogamu. C 3TON Lenbio B CeNIbCKOXO3SAWCTBEHHbIX Npeja-
NpUATUAX co3fasBaTb M pacluMpaTb 3aMKHYTble 6MoNOrMyeckne LMKIbl NPOU3BOACT-
Ba, MakCMMa/lbHO MCNO/b3ys MOTEHUMas XMBbIX OPraHM3MOB U OpraHn4ecKkoro Be-
LecTBa;

- B Mpouecce MNpOU3BOACTBA MakCUMaslbHO COXpaHATb MarepuasnbHble U
9HepreTMyeckue pecypcsbl;
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- noggepxusaTb 6MONOrMYeckoe paBHOBECME 3KOIOTMYECKON CUCTEMbI 3eM-
nefenva 1 okpyxawllelh ee cpefbl, co3fasatb YCNOBUSA ANS YAOBNETBOPEHUSA
BCEX XWN3HEHHbIX NOTPEBHOCTEN XMBbIX OPraHN3MOB.

[na nonyyeHns yooBneTBOPSAOLWMX NPOU3BOACTBO YPOXKAEB CENbCKOXO3ANCT-
BEHHbIX Ky/bTYyp Ha AePHOBO-NOA30AMUCTbIX nousax Pecny6nukn Benapycb, Hayu-
HO-MUcCcNefoBaTeNbCKUMUN YUPEXAEHUAMN PEKOMEH0BaHbI CreayoLlme HOpMbl Op-
raHmyeckmx yaobpeHuid (HaBo3, KOMMOCTbI): ANS CBA3HbIX MOYB - He MeHee 10-12,
0N cynecyaHblx - 12-15 u necyaHblx - 15-18 T/ra nawHn. K KoHLy BOCbMuAecs-
TbiX FOAOB NPOLUJIOFO CTONETUSI NPUMEPHO Takoi ypoBeHb (13-14 T/ra nawHun) 6bin
[OCTUTHYT (3, 4]. OgHako B nocregyollem, B YCNOBUSIX 0C/labneHHol U HU3Ko3ad-
(DEKTUBHON 3KOHOMUKMN CENbCKOr0 X035MCTBA, PE3KO COKpaTuIUCh 06beMbl 3aroTo-
BOK (C 43 g0 28,3 M/IH. T), HOPMbI BHECeHMs (8o 6,2-6,3 T/ra nawHn) opraHNYyecknx
yAOOpEeHnin 1 nocesBHble MNAOWAAKN, Ha KOTOPble OHW AO0/DKHbI ObiTb BHECEeHbl [3].
Mpy aToM pe3ko cHu3unochb (B cpegHem Ha 0,03%) B nousax pecnybnvku cogep-
XaHue rymyca, OCHOBHOIO fnokasartesisi NOYBEHHOro M/040poAuns. YMeHbLUeHne 3a-
nacos rymyca HabnwogaeTtcs Tenepb B Kax4oM BTOPOM XO3ANCTBE pecny6/mKu.
OTO MOXEeT BbI3BaTb Aerpajauuio NoYBEHHOro NAoJopoAns M CcTaTb NPUYMHOWN Mo-
cnefyowero CHWKeHNA NpoaykKTMBHOCTW nonel [3]. OAHOW U3 OCHOBHbLIX NPUYMH
TakKoro nosiIoKeHns ABMAIOTCA BbICOKME 3HeprosaTpaThbl, kKak Ha NPUroToBNEHME, Tak
1 Ha JOCTaBKy U BHECEHME OpraHnyecknx yaobpexuii [4].

AnbTepHaTMBOA 3TOMYy MOXET 6blTb NOBCEMECTHOE WCMOoMb30BaHne cuie-
panbHbIX KyNbTyp (JIIONUH, peabka Mac/uyHas, ropumua, panc u ap ), 0CO6eHHO Ha
OTAaNeHHbIX OT LEHTPOB yyacTkax W MoNsX W, B NepBYK oyepeldb, Ha 3arpsa3HéH-
HbIX paguMoHyKNngamu Tepputopusx. BosgenbiBaHue KX MOXET CONPOBOXAATbCA
NGO NOJIHOW 3anallkoi BblpalleHHOl Macchbl B MOYBY, NM60 3anallkoii ocTaBLueit-
CA Macchl nocse CTpaBNUBaHUSA UKW CKaluMBaHWUSA, IM60 [ONOHUTENbHbIM UCMNOb-
30BaHMEM Maccbl A1 NPUroTOBNEHUA Hedopororo 6uorymyca. CugepasnbHoe
yaobpeHvne okasbiBaeT MHOrOCTOPOHHEE MOJSIOXUTE/IbHOE BUSIHWE Ha CBOMCTBA
NoYBbl N ypOXai CeNbCKOXO3AWCTBEHHbIX KynbTyp. 3T0 yaobpeHue vmeeT Hau-
6onbllee 3HayeHMe Ha 6osiee 6GefHbIX OpraHMYecKMM BeLLECTBOM [AepHOBO-
noA30/UCTbIX, OCOBEHHO NerkMx No MexaHn4yeckomy CocTaBy NnecuyaHbiX U cynecuya-
HbIX noysax [1]. BmecTe c TeM B nocnefHue rofbl OHO NOsy4YaeT pacnpocTpaHeHve
1N Ha 6onee CBA3HbLIX NoYBax, TPeO6yLWNX BbICTPOro OKy/NbTypuBaHusa. 3TO yA06-
peHve npexae Bcero oboraliaeTt NOYBY OpraHMYeCcKUM BeLLECTBOM M a30TOM, CMo-
co6CcTBYyeT nepexofdy 30/bHbIX 3/IEMEHTOB MUTAHUSA MOANAXOTHbIX FOPU3OHTOB B
BEpXHMe. B 3aBMCUMOCTU OT YCNOBWiA BblpallMBaHUS B NOYBY 3anaxmsaeTcs Ao 30-
50 T/ra opraHmyeckoin Macchl. [pu 3TOM CHMMAaOTCA 3aTpaTbl Ha NPUrOTOB/EHME,
nepeBO3Ky 1 BHeceHue yaobpeHuil, 4yTo ymeHbLwaeT nx Ha 35 - 50 % oT 06uunx 3a-
TpaT Ha BO3[e/NblBaHNe Ky/bTypbl.

ALEeKBaTHO Tak Xe [O/DKHbl YNydlnTbCH nokasaTtesnm pagmobruonornyeckoin
aKTMBHOCTW MOYBbI U PAAMNO3KOIOrMYeckoli 6e30MacHOCTY MPOXMBAHUSA HaceseHns
Ha 3arpsA3HEHHON paanoHyKIugaMn TeEpPUTOPUN.

B 3aBMCMMOCTM OT TOro, BO3Ae/bIBAOT cuaepatbl B YACTOM BUAe WU COBMe-
CTHO C ApYrMMW KynbTypamu, pasnnyatoT CamoCTOATESIbHble W MPOMEXYTOUHble
nocesbl. Mpy caMOCTOATE/IbHOM WCMO/b30BAHUN OHW 3aHMMAalOT Nose OAWH, a Ha
OYeHb 6efHbIX cynecyaHbIX MoyBax M ABa ce3oHa. Mofob6HbIM 06pa3oM BblpaLu-
BalOT MONUH. Tpn NPOMEXYTOUHbIX MOCEBaX pPas/MyatoT NOACEBHYHO U MOXHUBHYHO
KynbTypy cuiepatoB. B nepBom cnyyae cugepaTbl (IONUH, AOHHWK, cepagensy)
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noAceBalT Mo NpeALllecTBYHOLLY OCHOBHYK MPOAOBOMILCTBEHHYK KyNbTypy; BO
BTOPOM - pacTeHusi Ha 3e/seHoe yfo6peHve (OAHONETHWI MOMUH, TOpoX, parnc,
ropunuy) cetT cpasy nocsie ybopku ocHoBHO [2] TMoaceBHol cnocob npegnoytu-
TeNeH B paiioHax ¢ 60/1ee KOPOTKUM BereTauuMoHHbIM MepuogoM. B palioHax xe ¢
60/1ee A/IMHHLIM BereTaumoHHbIM NepuoaoM XOPOLLO YAAKTCS U MOXHMUBHbIE NOCEBBI.

Cnoco6bl NPYMEHEHMUsI cUAEepaToB Takke pa3Hoo6pasHbl. B kauecTBe 3e/1eHo-
ro yao6peHns UCMoNb3yT BCHO PacTUTeNbHY0 Maccy (KOpHU U Haf3eMHas YacTb)
U TOMbKO onpenesieHHy YacTb. [0 3TOMy Mpu3Haky BbiAENsT: NOSHOe 3ene-
HOe yfob6peHue; yKocHoe 3eneHoe yaobpeHve (C noABo30M ybpaHHON Macchl C
OpYrux yyacTKoB); OTaBHOE 3efleHoe yAob6peHue (3anallka CTepHW, KOpHel nocne
HEKOTOpOro oTpacTaHusi OoTaBbl K/1EBEPA, AOHHWKA, KOPMOBOFO /tONMHA, cepajen-
Nbl 1 np.).

3aktoyeHne

M3noxeHHOe NO3BOMSIET YTBEPXAaTbh O BbICOKOW arpoakoHoMuYeckoli adpchek-
TUBHOCTW cufepauuu, pecypcocbepexeHun B 3emnefenun 1, B Lenom, o6 o3ao-
pOBMEHUN OKpyXatoLleli cpefbl NpU WUCMNOMb30BaHUM CcUAEpasibHbIX KynbTyp B
Ce/IbCKOX0351CTBEHHOM MPOU3BOACTBE.

CnnCcoK UNTUPOBAHHbBIX UCTOYHNKOB

1 CoBpemeHHble pecypcocbeperatolyie TeXHONOTMM NPOV3BOACTBA pPacTEHNEBOS-
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PYN «HML, HAH Benapycu no 3emnegenuio». - MuHck: MBL, MuHdbrHa, 2007. - 448 c.
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Y[IK 574.633(082)

BIVAHNE AHTPOMOMEHHbIX ®PAKTOPOB HA TPODPUYECKUA CTATYC
O3EPA PYKLUSN - BOAOXPAHUINLWA-OXIAANTENS
WFHANVHCKOWM A3C

CanuukaiTte-byHukeHe J1.
BunbHIOCCKNIA yHMBEPCUTET, . BunbHioc, JInToBckas Pecnybnunka

DrOkSiai lake was a typical mesotrophic lake before it started serve as a cooling
pond for Ignalina Nuclear Power Plant in 1983. Heat and chemical pollution by waste
water from Visaginas destroyed balance of ecosystem. DrOk&iai lake change it trophi-
cal status to evtrophic.

BBepeHune

O3epo [pykwsii - camoe 60/blwoe B Jintee. OHO HaxoAuTcA B CeBepO-
BOCTOYHOIT YacTu pecny6nuku. Mnowagb pasHa 44,8 kvm2. AnnHa Bogoema - 14,3 kv,
wmpvHa - 5,3 kM, MakcumanoHasa rnybuHa - 33,3 M, cpegHsas - 8,2 m. beperosas
NHKA - n3BuaucTas (0CO6EHHO B HOXKHOW YacTu BoJoema, rae Haxo4saTcs U camble
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60/blUVe NoNyocTpoBa), ee AsvHa okosio 60 kM. O3epo ykpalawT 5 OCTPOBOB.
Mnowagb camoro 601bLIOro U3 HUX Ha 6enopycckoii ctopoHe (Munec cana) paBHa
21 ra. [pyrne octpoBa mMasbl. Mnowaas Bogocbopa paBHa 621 km2. Ero 03epHOCTb -
15,5 %, necuctoctb - 30,3 %, 3a60104eHHOCTb -14,7 %, pacnaxaHHoOCTb - 40 %.
B HacTosilee Bpems UCTOK U3 03epa JpyKLAin ocywecTBNSETCA TONbKO Yepes pe-
Ky MpopBy. CpegHuii rogoBoit pacxos BoAbl 13 o3epa - 4,05 m3cek [1, 2).

OcHOBHas 4acTb

AKTyanbHOCTb M3YYeHWUs TMApOXMMuM 03. [pyKwsaii, Ha 6epery koToporo 6bina
noctpoeHa WrHanuHckasa A3C, avkToBanacb Tem, 4to Ao 1979 roga cuctemarunye-
CKV Takoro pofa uccnefoBaHus Ha 3TOM BOJOEME He NPOBOAMANCH. Bbi BbINOHEH
NLWb OrPaHNYEHHbI N0 06BEMY XMMMWUYECKMIT aHann3 OAHON NpPo6bl BOAbl, B3ATON
13 o3epa B 1953 rogy, u Tpex npob o3epa, B3ATbIX B pa3HbIX €ro MecTtax ¢ noBepx-
HOCTHOro ropmsoHTa B 1960 rogy [1]. Kpome Toro, 3apaHee yxe MOXHO 6bl/10 Npo-
rHO3MpOBaTb, YTO CO BPEMEHEM BOJOEM MOABEPrHETCA MOCTOSHHOMY XMMUYECKOMY
9BTPOPMPOBAHMNIO, TaK Kak B HEro nonajarT ObITOBble (XOTA U OYMLLEHHbIE) CTOY-
Hble BOAb! . BucaruHac, ctoku ¢ nnowanku ASC u ee Lexa NoAroToBKM BOAbl, CTOKM
[0XAEBON kaHanusaumu 1. BucarvHac. A cpasy nocne nycka ASC 6bisin OTMEYEHbI
NPU3HaKN 1 NPOLLECCbl TEPMMYECKOro 3BTPONpoBaHus. Bce BblllenepeyncneHHble
hakTopbl, KaK oKasanocb No3gHee, HEBEPOATHO GbICTPO NPUBEN K U3MEHEHWIO YPOB-
HA TPOHHOCTU 03epa, MPUYEM B HATyPasibHbIX YCNOBUAX 3TOT MPOLLECC NPOUCXOAUNT
yepes TbiCAYU NET.

ViccnepoBaHve XUMMUYECKOTO coCTaBa W TUAPOXMMUYECKOTO pexumMa  03.
Opykwsain, nputokoB (p. Cmanebl, p. PuyaHkn), nctoka p. MNpopsBbl BENOChL 40 npe-
BpallleHns 03epa B BogoXpaHunuuie-oxnagutenb WrHannHckon AC (1979-1984 rr.)
n nocne nycka ADC (1985-1997 rr.). Mocne 3aBepuweHuss paboT MO HayyHO-
nccnefoBaTenbCkoli nporpaMme «ATOMHas 3HepreTuka U OKpyxawwas cpepax»
(1993-1997 rr.) Hay4Hble UccnefoBaHWUA NPOBOAUMINCHL TOMBKO MO SIMYHON MHULMA-
TUBE OTAENbHbIX YYEHbIX PasfiNyHbIX yypexaeHuin. MNocTosaHHOoe HabngeHve Be-
AeTca no nporpaMMe MOHUTOpPMHra o3ep JlITBbl Nog armaoli MuHucTepcTBa OKpy-
xatouien cpeabl JintoBckoli Pecnybnukn n B nabopatopun camoii ASC. 3a 6onee
yem 20 N1eT B Hay4yHO-UccnepoBaTenbCkoli paboTe yyacTBOBaNM Hay4Hble COTpPY.-
Hukn (B. Typayckaiite, M. Kuwkute, P. MunsayckainTte, J1. Canvukainte-byHukeHe),
CTYAEHTbI NoA pykoBoAcTBOM A. ByHukumca.

B Hayanie KoMNieKkcHbIX uccneposaHnii Toukn otbéopa npob BoAb! (puc. 1) 6blI-
N nofobpaHbl B Hanboee xapakTepHbIX MecTax BogoemMa C Y4eTOM BO3MOXHbIX B
6yaywieM m3MeHeHun 6a30BOro COCTOsIHMSA 03epa. B npobax (oTobpaHHbIX 6aTo-
MeTpom MonyaHoBa) onpegensny KoHUeHTpauuu r[NaBHbIX WOHOB, OWOreHHbIX
3/1EMEHTOB, PaCcTBOPEHHbIX ra3oB. Kpome TOro, BbISBASAAW 3HAYEHWA nokasartenei
cofilepXaHusi opraHuyeckux Bewects, pH 1 UBETHOCTb BOAbl. Ha OCHOBaHWM faH-
HbIX XMMWYECKOro aHanusa npo6 BOAbl BbINOSIHEHA OLLEHKA COCTOSHUSA kapboHart-
HOWM cucTeMbl B UCCNeA0BaHHbIX BOAHbLIX 06bekTax. Pe3ynbTaTbl kaxaoro aHaamsa -
cpefHee 3HauvyeHWe ABYX eAWHWYHbIX onpedeneHunii. MokasaTtenn COCTOAHWA Kap-
60HaTHO-KaNbLMeBOro paBHoBecus (6e3 yyeTa 06pa3oBaHMs MOHHbLIX Map) BblYKC-
nanuce no metoanke O.A. AnexuHa n H.M. MopuueBoii [3]. Bce BbluMcneHns Bbl-
nosiHAMUCL paHee Ha OBM [3-28, B nocnefHve rofpl Ha KOMMNbOTEPE MO OpPUrn-
HanbHOM nporpamme. paBUNbHOCTL BbIMNO/IHEHHOTO aHanusa BOAbl Ha [faBHble
MOHbI MPOBEpeHa No MeToauke, NpeasioxeHHoi B J1. Masesnko, B.B. MyronoskuHbIM [4].

[o nycka ASC 03. [pykwsai no BCeM rMApOXMMUYECKUM U rugpobuonornye-
CKMUM nokasaTtesiaiMm NpuHagiexano K Me3oTpodHbIM BogoeMam. Bblsio BbIACHEHO,
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-iTo ero TpOdJVILIeCKOG COCTOAHME BO MHOIom onpepaensasna KoOHUeHTpauua B ero Bo-

ue cocchatHoro chocdopa, koTopass B npegnyckosoii nepuog AC 6biia mana
(cpepgHeMHoroneTHee 3Ha4YeHue - 0,002 mr/n).

PrcyHoK 2 - OuHamunka cpefHerofoBbIX KOHUeHTpauuii hoccpaTHoro (Pf) n Banosoro (Pb)
occhopa B Boge o3epa Apykiusin (1983-1997 rr.)

Co BpemeHeM cogepxaHune choccopa NoABEPrIoCh CUNbHbIM M3MEHeHNsaM. B
1995 roay (0,124 wmr/n) n 1996 roay (0,148 mr/n) rogoBasi KOHUEHTpauus o6Liero
hocchopa npesbillana 3KOAOTMYECKUA HOPMATVB, PEKOMEHAYEMbIi aMepUuKaHCKn-
Mn uccneposatenamu (0,03-0,1 mr/n). Moatomy dhocdop ctan rnaBHbIM 3/1EMEH-
TOM, pellalLwum TporUUEeCcKUin cTatyc 1 Temn pasBuTua npouecca 3BTPodnpoBa-
HUA. Mo MHeHWo psga 3apybexHbix uccnegosatesneid, Ans abCconNoTHOTO 60/b-
LUMHCTBA BOAOEMOB B HacTosiLLee BPeEMS KIHYEBbIM GBUOrEeHHbIM 3/1IEMEHTOM Crie-
nyeT cuntatb occop [5]. Cambii MOLWHBIA yaap 6MOreHHOro 3arps3HeHnsi 03epo
nosiyyaet B 30He cTaHumMu Ne 6, Kyja nonagalT CTOYHble BOAbl . BucaruHac
(N(NH4) = 0,47 mr/n). BaxHbIM rMapOXMMNYecKnm noATBEpPXAeHNeM Takoro BblBO-
[a CTaslo COOTHOLLEHWe cpefHuX rofoBbiX kOHUeHTpauuii Nean u PBan, koTtopoe
6bi10 21:1, T e. TUNUYHoe AN Me30TPOodoHbIX BogoemoB [6]. Ho ¢ 1995 roga 3To
COOTHOLLEHNA CTas1o MeHblle (10:1), YTO Yxe TUNUYHO A1 IBTPOMPOBAHHbIX BO-
noemos [7-9].

BbiBOAbI

Taknm 06pa3om, Ha OCHOBaHWM NPOBELEHHbIX UCCNeA0BaHNA MOXHO caenatb
cnefylouine BbIBOAbI:
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1 BogoxpaHnnuuie-oxnagutens MrHanmHckon A3C (03. [pyKwsin) noasepras-
eTcs NOCTOAHHOMY 3BTPO(OMPOBAHUIO B OCHOBHOM Yepe3 COpOC 6bITOBbIX CTOUYHbIX
BoA . BucarnHac.

2 OnacHbIM ANns BOAOEMA, MPW HaNUuuMM J0CTAaTOYHOTO KOMM4YecTBa MUHe-
panbHbIX opm asoTa B Boge 03. [Jpykwsi, SBNAETCA MNOCTOSAHHOE MOBblLEHNe
KOHLEHTpaLumm 6uonornyeckn aktmHol chopmbl dhocdopa (Pd).

3. CooTHOLWEHMEe CpefHEMHOroIeTHUX KOHLEeHTpaLuii BasioBoro asota W Ba-
nosoro cpocchopa (1995-1997 rr.) roBopAT 06 M3MEHEHMMN cTaTyca TPOJHOCTU BO-
aoema.

4. C KaxAbIlM rofoM yxyAlaeTcsi 3K0/I0rM4yeckoe COCTOsHWEe BOAOXpaHunua-
oxnagutensa WrHanuHckon ASC.

PucyHok 3 - [InHamyka COOTHOLLEHUS CpefjHErofoBbIX KOHLEHTpauwii Banosoro azoTa (Nb)
1 Banosoro choccopa (Pb) B Boge o3epa Apykiuai (1983-1997 rr.)

CnnCcoK LMTUPOBaHHbIX NCTOYHKOB

1 dusmkKo-reorpadmyeckasi, KMMaTmieckas 1 ruaposiormieckas xapakrepucTuky bac-
ceiiHa o3epa [pykwsii: otyeT 0 HAP (3akntounTenbHbiid) / VIH-T n3nKo-XMMUYeCKnx npo-
6nem aHepreTukn AH JInTCCP, pykoBoantens M.W. JlacnHckac. - KayHac, 1969. - C. 185.

2. ['ngponoruyeckue 1 rugpoTepMuyeckue UccnefoBaHus 6acceiiHa 03. Jpykwsii:
oT4yeT 0 HUP (3aknoumnT-biiA) / VH-T doms.-xuM. npobnem aHepretkn AH JInTCCP, pykoBo-
outenb M. NacnHekac. - Ne MP79014811; MHB. Ne 02829025953. - KayHac, 1981. - C. 57.

3. AneknH, O.A. PacueT xapakTepucTuk kapboHaTHoro pasHoBecusi / O.A. ANExuH,
H M. MopuueBa // CoBpeMeHHble MeTobl aHa/m3a NpUPOAHbIX BoA; oTB. ped. K.I. J/lasa-
peB. -MockBa: Akagemusgat, 1962. - C. 158-171.

4. TMaBenko, B.J1. KOHTpoNb pe3ynbTartoB onpefeneHvs rnaBHbIX WOHOB B MpUpoa-
HbIX Bogax / B.J1. Masenko, B.B. MyronoskuH // Mapoxumuyeckme matepuanbsl - 1975. -
T.64.-C. 196.

5. Sakamoto Mitsuru. 1982 Eutrophication of Japanese lakes es related to the dy-
namics of nitrogen and phosphorus// Res. Relat. UNESCO Man and Biosphere Program.
Jap., 1981-1982. S.1.P.74.

6.Lee S.F., Jones R.A., Rast W. 1978. Eutrophication of water bodies: Insights for
an age-old problem// Enwironmental Science and Technology. T.12, Neg. P. 900.

7. ByHukuc, A. Tmapoxmmmueckuii pexum / A. Bynukuc, /. Canvukaiite // CoctosiHne
3KOCKCTEMBI BOAOEMa-oxnaauTens VrHanmHekoit ASC B HayaslbHbIA Nepuos ee akcrya-
Tauumn: cepusa «TennoaHepreTuka 1 okpyxarowas cpega». - BunbHioc, 1993 - C. 10-18.

8. L. SalickaitB-Bunikiene. Hidrocheminiai tyrimai Druksiq ezere - Ignalinos AE
ausinimo baseine. Kn. Valstybine mokslo programa “Atomine energetika ir aplinka". Bai-
giamoji ataskaita 1993-1997 (1998). - P. 61-94.

9. L. Salickaite-Bunikiene, A. Bunikis. DrOks$ig ezero pastovios tar$os pasekmes jo
vandens cheminei sudeéiai. Kn. Lietuvos meteorologijos ir hidrologijos problemos XXI a.
isvakarese (konferencijos medziaga) (1998). - P. 40-44.
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Y[IK 630*232

NECOBOCCTAHOBJ/IEHME COCHOBbIX BbIPYBOK

CkpuranoBckasa B.A., Vcaliunkos M.®., PutopeBa E.K.

[ocypapcTBeHHOe HayyHoe yupexaeHue «WHcTuTyT neca HAH Benapycu»,
r. Fomenb, Pecny6nuka Benapycs, forinstnanb@gmail.com

In the Republic of Belarus regeneration is effected after felling by way of natu-
ral regeneration, by the method for establishing cultivated phytocenoses and by
both practices. Information on regeneration of felled areas and efforts made to en-
courage natural regeneration support efficiency of this practice.

BBepneHue

B HacTosilee BpeMs MHOIOKPaTHO BO3POC/O 3HauyeHue neca, YAO0BMETBO-
PAOLLEr0o MHOTOYUCNEHHBIM 3KOMOMMYECKNM Y COLMasbHbIM NOTPEOHOCTAM 0bLue-
ctBa. OHOW U3 Hanbosee BaXHbIX U CIOXHbIX 3KOJ/I0r0-X03AWCTBEHHbIX NPo6/eM B
NIeCHOM X03AiiCTBE ABMSETCA /IeCOBOCCTaHOBEHMe. B HeM conpukacatoTcs Bonpo-
Cbl NpaBun pybok neca v Bbibopa MeToAa /1eCOBOCCTaHOBNEHMS, 06paboTku nou-
Bbl, BblpallMBaHUs NOCAA04YHOIO MaTepuana, a Takxe Bce cBa3aHHoe ¢ co3faHnem
NecHbIX KynbTyp, BNAOTb A0 NepeBoja WX B NOKPbITbE IecoM 3emnu. Ans Teopun
1 NPaKkTUkM 60/blU0e 3HAYEHNE UMEET U3yyeHne NpoLeccoB /IECOBOCCTAHOB/IEHNS,
NPONCXOAALUNX Kak NMyTeM eCTEeCTBEHHOro BO30OHOB/EHMSA, Tak U METOAOM co3fa-
HUA KyNbTYP(IMTOLEHO30B, @ Takxe Npu coyeTaHuu 3TMX NPUEMOB nocne pyoku
neca. flecoBblpalyBaHve onpegenser 3KOHOMUYECKYHO 1 3KOJIOTMYECKYH0 posb Nne-
COB A1 KOHKPETHOro pernoHa.

Hanbonee achdeKkTMBHLIM Necononb3oBaHne byaeT Toraa, korga 6yaert obec-
neunBaTbCa ObICTPOE U KA4YeCTBEHHOE BOCCTaHOB/IEHWE feca nocne pybku, co-
rNacHO XOPOLLO M3BECTHOMY BblpaxeHuio I.®. Mopososa: «Pybka neca - 370 cu-
HOHUM BO306HOBNEHNA». B COBPEMEHHbIX YCMOBUAX NpPOBeAeHne OObIYHbIX
CN/IOLIHOMNECcoCeYHbIX PYyBOK UCKIoYaeT YCneLwHOCTb eCTeCTBEHHOIO BO306HOB/E-
HuSA. CBbiwe 21 % neconoKpbITOV NAoLWann HaxoauTCa NoA SIECHbIMU Ky/ibTypamu -
hUTOLEHO3aMWN C HEMOSIHOYNEHHON (PIOPUCTMYECKO OCHOBOIW W YNPOLLEHHON
CTPYKTYpOW. B 3TO €BA3KM cornacHo «locyfapCTBEHHOW nporpaMme pasBUTUS
necHoro xo3sinctea Pecnybnukn benapycb Ha 2011-2015 rogpl» [1] pekomeHayeT-
CA MakKCMMasibHO BO3MOXHOE COXpPaHeHVe ¥ 1CNnosib30BaHne ecTeCcTBEHHOro noapoc-
Ta, B NEPBYI0 oYepepb LEHHbIX APEBECHbIX NOPO/ M XXMBOrO HANOUYBEHHOIO NOKPOBA.

OcHOoBHas 4yacTb

HecmoTpsa Ha TO, 4TO B necax benapycu pybku rnaBHOro nosb30BaHUSA Mpo-
BOASITCA Ha CpaBHUTENbHO HEGOMNbLIMX yyacTkax neca (3-4 ra), OCHOBHOW Cnoco6b,
KOTOPbIA LUMPOKO NPUMEHSIeTCS - 3TO CM/IOLIHOMNEcOCeYHble py6ku. B MupoBoli
npakTuKe OHW CUUTAKOTCA HENpUeMIEMbIMU NO NPUPOAOOXPAHHBIM COOBPAXEHNAM.
Kak ykasbiBanu tOpkesndy U 4, Fonoa A.C., achdhekTMBHbIM MCMNO/Ib30BaHMEM NOA-
NnosIoroBOro BO306HOB/IEHNA MOXHO JOCTUYb KPYMHOTO BbIUIPbIlla BO BPEMEHU Ne-
COXO3ANCTBEHHOro NPOU3BOACTBA U COKpAaLLEeHUss BPEMEHU NPOM3BOACTBA BbICOKO-
KayeCTBEHHOW ApeBeCUHbl. 3TO BO3MOXHO NMLb HA OCHOBE U3y4YeHus Xoja ecTe-
CTBEHHOTO BO30OHOB/IEHUS B Pa3/IMYHbIX SlecopacTuTesbHbIX YCnoBusX. Jlecoso-
[OCTBEHHas OLeHka BO306HOBMEHNS BbIPY6OOK [2] no3BoNMAa ycTaHOBUTb, YTO BECb
KOMM/IEKC 3aTpaT Ha coXpaHeHue nofpocTa XBOWHbIX nopos B 3-5 pa3 MeHblue no
CpPaBHEHWIO C CcO3f4aHMeM NecHbIX KynbTyp. CoxpaHeHune MMetlolerocs nogpocra
00 1 M COCHbl, enu, ayba, AceHs yMeHbluaeT 3aTpaTbl Ha /1IeCOBOCCTaHOB/IEHNE B
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7-10 pa3 no cpaBHEHWIO C NOCALKOW fleca U ymeHbllaeT CPOK BblpaliMBaHus cne-
noro apesoctos nout Ha 10 net, npu BbicoTe ero 2-3 meTpa - 15-20 net, a TOH-
Komepa BbicoToin 10-15 M- nouTn Ha 40 ner.

HacaxgeHnss Takux OpeBeCHbIX MOPOA, Kak KIeHa, NuMbl, SACeHs u ayba, He-
BO3MOXHO, WM UX BECbMA C/IOXKHO BbIPACTUTb, HE COXpaHAs nogpocTa v MONOAHA-
Ka, dhopmupytowierocs nog nonorom neca [llpeHebpexeHne K COXpaHeHuo nog-
pocTa Takoi LUMPOKO KyNbTUBMPYEMOM MOPOAbl, Kak Ay6, NpMBENO K COKpalleHuto
ay6pas B pecnybsmke, a UXx BOCCTAHOB/IEHME METOLOM J1IeCHbIX Ky/lbTyp Maso pe-
3ynbTaTBHO. Heo6Xxo4MMO yuuTbiBaTb NPOUCXOASLLME MPOLECCH CMEHbI MOPOA U
ycunexwve nosvumini gyéa u enn B eCTeCTBEHHOM BO306HOB/IEHWM NOA MOJI0rOM
cnesbiX U NpucneBawLLmx 4peBOCTOEB.

Bocnpou3BoACcTBO /1€COB OCYLLECTBSAETCA ABYMS MyTAMWU: NOCaAKOW U noce-
BOM, KOTOpble 3aHumaloT 55-60 % Bbipyb6aembix Naowanein, a coxpaHeHwe nofa-
pocTa npu pybkax - meHee 10 % (Tabn. 1).

Tabnuua 1- CpepgHue exerogHble nokasaTenu no BPpEMEHHbIM Mepuogam CraoLl-
HbIX BbIpy6OK, NOceBa v Nocaaku neca B necHom coHae Pecny6nuku Benapycb
CopelicTBne ecTecTs. BO-

YueTHoe Mnowapnb Moces n nocagka neca 306HOBNEHMIO Neca, ThiC. ra CoxpaHeHune
Bpems, BbIPY6OK, o nogpocra,
roapl TbIC. ra BCero, % o1 BCEero B T.4. MuHepanu- TbiC. ra

TbIC. ra BbIpy60K 3aumsa ’
2001-2004 33,0 37,0 112,2 3,7 3,6 3,7
2005-2007 27,3 44,6 164,6 5.8 4,7 1
2008-2010 24,6 32,6 132,5 53 4,2 0,4

3a nocnegHee BpeMs MpoCnexunBaeTcs AUHAMMKa CHKEHUS obLLero Konumye-
CTBa Ky/bTyp, B CBSI3W C YMEHbLUEHWEM KoNunyecTBa nepefaHHbIX nof obneceHune
cenbxo3yroguii. B HacToswee Bpems (2006-2010 rr.) o6bem naowanen coaencr-
BV eCTeCTBEHHOMY BO306HOBNEHWMIO (C.e.B.) neca coctaBnseT 4,3-6,3 TbIC. ra, YTO
ropasgo 6onblle, 4em B npowsble rogbl. B 1o xe Bpems (2001-2010 rr.) yMeHbLIN-
Nlocb KONMYecTBO siecoB (B cpegHem 2,3 % OT njaowaau nocesa M nocagku), Boc-
CT@HOB/IEHHbIX 3a CYeT coXpaHeHWs nogpocTta. EcTecTBeHHOe 3apalivMBaHue Ha
M36bITOYHO YBNAXHEHHbIX 3eMaX ocylecTBaseTcs Ha 35-40 % nnowagein. Takoe
COOTHOLWEHNe TpeboBaHUAM CErofHsLHEro AHA yxe He ygosneTtsopsieT. Kak oT-
MeuyaeT LiBeTkoB B.®.: «CTeneHb peannsalnn BO3MOXHOCTEN eCTeCTBEHHOrO BO-
306HOB/IEHNA (Mpexae BCEero MCnosib3oBaHWe noTeHuuana npeasapuTesibHOR ero
cocTaBnisilolWet), a He 0O6beMbl IECHbIX Ky/NbTyp, HausyywyMm o6pa3oM n 06bek-
TMBHO OTpaXatT COCTOsAHWEe npo6seMbl BOCMNPOMU3BOACTBA JIECHbIX PECYpCOB U
06K ypoBEHb 3KCNyaTaumoHHoro necosoactea» [3]. Mpu aHanu3e nokasarenei
B /1eCOXO03ANCTBEHHbIX YUYPEXAEHUAX YCTAHOB/IEHO, YTO 06LLee KONNYeCcTBO BO306-
HOB/IEHUSI Ha BblpybKax, C NMPOBEeAEHHbIMWU MEPONPUATUAMK NO COAENCTBUIO AOCTU-
raet 3,0-20,0 TbiC. WIT XO3AWCTBEHHO LiEHHbIX ApeBecHbIX nopog (Tabn. 2). OCHOB-
HbIM CMOCOBOM MPOBEAEHUS C € B. ABNSETCH MUHepasmM3aums nousbl (3a nocneg-
Hee gecAtuneTne 79,7 % oT nnowaam c.e.B ). NpoBeaeHne 3TOr0 MeponpuaTua B
flecxo3ax 3ak/yaeTcs B OCHOBHOM B CAMPaHUM HanoO4YBEHHOro NOKpPoBa MMeElo-
LLMMUCA B XO3ANCTBaX OpyAUAMMW 1 Hapeske ABYXMAacTHbIX 60po3,.

3akroveHne

BoccTtaHoBMeHne neca MOXeT ObiTb Kak eCTeCTBEHHbIM, TaK W WUCKYCCTBEH-
HbiM. B ll060M cnyyae, onTuMM3auns ¥ oueHKa afibTepHaTUBHbLIX BapMaHTOB Mpo-
M3BOAWTCA Ha OCHOBEe MNokasaTefieli 3aTpar Mo BCeEMY 3aMKHYTOMY LMKy /IeCOXO0-
3AAICTBEHHOIO MPOM3BOACTBA C YYETOM 3a[aHHbIX OrPaHNYEHNn Ha NCNofb3yemble
MaTepuasibHble pecypcbl. [pu 3TOM noaxone BO3MOXEH OOOCHOBaHHbLIV BblI6OP
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cnoco6a BOCCTAHOB/IEHWSI fleca ANA KakAoro Tuna ecopacTuTe bHbIX ycnosuid. Ha
BbIpy6Kax, C NPOBEAEHHLIMW Mepamii COAECTBMUS, MOBbLILIAETCA KOMYECTBO XO03sii-
CTBEHHO-LIEHHbIX MOPOo/, BO BCEX 06CNeAyeMbIX lecxo3ax. [ ynyulleHns kadecTsa
NECOBOCCTaHOB/EHUS! crieayeT 60/blie BHUMAaHUS YAensiTb COXpaHeHuo noapocTa u
MeponpusiTUAM Mo COAECTBUI0 eCTeCTBEHHOMY BO30GHOB/IEHNIO Neca.

Ta6bnuua 2 - XapakTepucTuKa BO306GHOB/MEHMSI BbIpyGOK, C NPOBEAEHNEM Mep CO-
neicTBus

T Bcero, EcTecTBeHHOE BO306HOB/EHME APEBECHBIX NOPOA,
Bospact y Tycrora TbIC. WT./ra Mepo-
BbIpYy6KHM M (N) TbIC. cocHa u ny6 6e se3a ocuHa  NpuATUS
wT/ra N H, m N H. m N H, m N
1 2 3 4 5 6 7 8 9 10 n
2 a2 8,0 5,6 0,1 0,1 0,1 2,3 0,6 *noces
2 a2 17,5 12,5 15 5.0 0,5 *n. py6.
2 a7 3,4 3,0 8,0 0,4 1,0 *C.e.B.
3 a7 7.2 7,2 2,5 *n. pyo6.
3 A? 3.7 35 91 0,1 91 0.1 8,0 *C.e.B.
10 A, 5,6 1,6 3.3 1,2 1,8 2.0 45 0.8 *c.e.B.
2 9,4 3,0 3,3 3,6 1,2 12 4,3 1,6 *C.e.B.
3 T T 7,4 1.2 0.2 6,0 0,3 0,Z. *eCT.B.+K
4 B. 20,0 20,0 0,4 *eCT.B.+K
2 Bt 6,2 1,0 1,0 52 4,0 *eCT.B.+K
4 Ba 10,2 15 0,9 8,6 4,0 0.1 *eCT.B.+K

MprmeyaHme: ‘MoceB - NOCEB COCHbI TEeKYyLUEro roga B NOAroToBMEHHbIE 60pO3Abl, B MecTax,
rge oTcyTCcTBYyeT BO306GHOB/IEHME COCHbI, *N. pybKa - nocTeneHHas pybka C NpUMeHeHVem
Mep cofeicTBKA eCTecTBEHHOMY BO30GHOB/IEHMIO; 'C € B. - COAelicTBMe eCTeCTBEHHOMY BO-
306HOBNEHNIO Nleca; 'eCT B. +K - eCTeCTBEHHOe BO30GHOB/IEHME [pEeBECHbIX MOPOA W SIeCHble
KynbTypbl Ay6a, B MECTaX, rie oTCyTCTByeT BO306GHOBNEHME.

CnncoK LMTUPOBaHHbIX UCTOYHUKOB

1 FocygapcTBeHHas nporpamMMa passuTvs 1IeCHOro Xo3alicTBa Pecny6nvikn benapycb
Ha 2011-2015 rr. (B pea. noctaHoBneHusi CM PB ot 03.10.10 Ne 626). - MH., 2010. - 54 c.
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PEFYNVPOBAHUE OTHOLLEHUIA B OBNIACTU OXPAHbI Y
NCMNOJ/Ib3OBAHNA BOAHbLIX PECYPCOB

CTtaHkeBuu A.l., 3aBbssioB C.B.*

Pecny6nvkaHckoe yHWTapHoe npeanpusaTue «LleHTpanbHbIA HayyHo-uccnenoBa-
TENbCKNA WHCTUTYT KOMM/IEKCHOTO WMCMOMb30BaHNA BOAHbIX PEcypcoB», . MUHCK,
Pecnybnuka Benapycb, cricuwr@infonet.by; * MMHUCTEPCTBO NPMPOAHBLIX PECYPCOB U
OXpaHbl OKpyxatoLen cpeabl Pecnybnvkn Benapyco, r. MnHck, water@minpriroda.by

The article is supossed to give some approuches for creation the new reduc-
tion of the main document in the field of the regulations the questions of the water
management and protection.
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BBepeHue

KonunyectBo M KayecTBO BOAHbIX PeCypcoB OMNpefensaiT YCTON4MBOe pas3Bu-
Tue nboro rocygapctsa, OT HUX 3aBUCUT YPOBEHb XMU3HW U 340POBbE HaCeNeHus.
Mo BogoobecneyeHHOCTU Pecnybnvka Benapycb HaxoauTcsa B cpaBHUTENbHO 6na-
ronpuATHbIX ycnoBusx. Pacnonaraemble BOAHblE pecypcbl AOCTATOYHbl 415 YAOB-
NEeTBOPEHNST COBPEMEHHBIX U MEPCNEKTMBHbLIX (Ha Gnwxaliwne 20 NeTt) notpebHo-
cTeil B Boge. CymMmmapHoe BO3AelCcTB/E BCEX BUAOB XO3SAWCTBEHHOW AEATENbHOCTU
He oOkas3blBaeT CYLEeCTBEHHOIO B/MSHUSA Ha pacnonaraemble BOAHblE PECYpChbl,
hopmupytoLmecs B npegenax pecny6nmku.

TeppuTtopus Benapycu cnyxuT BogopasgesnioMm Ans 6acceiHoB bantuiickoro
n YépHoro mopeit. MpumepHo 55 % peyHOro cToka NMpMXOAUTCS Ha pekn bGacceliHa
UépHoro mops n 45% - Bantuiickoro. Ha Tepputopumn pecny6/mkn npotekaeT CeEMb
KPYNHbIX pek (onuHoli 6onee 500 km). Bce oHu, kpome BepesuHbl, ABNSTCA
TpaHCrpaHWYyHbIMW. B cuny paHHOrO 06CTOSATEeNbCTBA HEO06X0AUMMO YUMUTbIBATb

TpaHCrpaHuUHbIe acnekTbl W NOAXo4bl COCEAHMX CTpaH B cdiepe ynpasBneHnust Boa-
HbIMU pecypcamu.

OcHOoBHas 4acTb

B o6bnactn ynpaBneHus BOAHbIMW pecypcaMy OCHOBOMONAralwlLylo posib Ur-
paeT BogHblin kKogekc. BoaHblin kogekc Pecny6nukn Benapycb npuHaTt B 1998 roay.
[anee B Hero BHoCUANUCH WeCTb pa3 HeboNblIMe U3MEHEHWUS W AONONHEHWS B ne-
pvog ¢ 2006 no 2009 rr.

C momeHTa npuHATUA BopgHoro kogekca Pecny6nuku Benapycb BCcTynunm "8
OeicTBMeE psaf MeXAyHapoAHbIX U HAUMOHaNbHbIX 4OKYMEHTOB. B nepByto ovepefb
Heob6xoANMO OTMETUTb paspaboTky 1 NpuHATME BoaHoN pamouyHoin anpekTuBbl EC
(2000 rog), koTopasa 6asvpyeTcsa Ha cneayLwmx npuHLmMnax:

e yCcTOlYNBOE pa3BUTNE BOAHOIO XO35MCTBA;

e 06ecneyeHne HaceneHns B NOSIHOM 06beme KayeCTBEHHOW NUTbLEBOW BOAOMN;

* 3KOCMCTEMHbI H6acceiHoBblii Noaxoa (KOMNEKCHOE pacCMOTPEHME MOBEPX-
HOCTHbIX BOA, MOA3E€MHbIX BOA, BOAHOW W NPUOPEXHOW 3KOCUCTEM C YY4eTOM KX
B3aMMOAENCTBUSA MO BCEMY GacceiHy);

* NOCTENEHHOE YMEHbLUeHVe 3arpsa3HeHns BOAHbIX 06BbEKTOB C MoaTanHbIM JOC-
TUXKEHUEM LieNeBbIX nokasatesieil 9K0N0rMYecKoro COCTOSAHUSA BOAHbIX 0O bEKTOB;

* MakcumasnbHasa npuBsa3ka NnaHoB M MeponpuUATUlA NO OXpaHe BOAHbLIX pecyp-
COB U UX UCMO/Ib30BAHUI0 K KOHKPETHbIM U peasibHbIM MECTHbIM YCI0BUAM,;

* MakcumanbHoe AefiermpoBaHue BAACTHbIX MO/THOMOUYNIA Ha pernoHasibHbli U
MECTHbI YPOBHM NpU peann3aunmn naaHoB 1 BbINOSHEHUN MEPONPUATUN;

* LUIMPOKOE MpuB/ieyeHne OOLLEeCTBEHHOCTM K Mpoueccy 06CYyXAeHus rmapo-
9KO/I0MMYECKUX NPoBaEM U NPUHATUA peLLEeHWiA.

B Poccwiickoli ®egepaunn B 2006 rogy npuHsaTa HoBas pepakums BogHoro
Kofekca, B KOTOPOM OTpaxeHbl MHOrve noaxoabl BoAHON pamouHOl AWPEKTMBbI
EC. B gaHHOM Kofekce, B COOTBETCTBUM CO CT. 28, OCHOBHOI eAuHULEN ynpaBne-
HUA B 06/1AaCTU MCMOMb30BaHMSA U OXpPaHbl BOAHbLIX 06bEKTOB ABNATCA H6acceinHo-
Bble OKpyra (20 OKpYroB), KOTOPble COCTOAT U3 peyHblX 6acceliiHoB M CBA3aHHbIX C
HYMW NOA3EeMHbIX BOAHbIX 06BEKTOB M MOpei. B cooTBeTCTBUM €O CT. 29 B Lensx
obecneyeHnss pauvoHasibHOr0 MCMNOb30BaHWA U OXPaHbl BOAHbIX 06HEKTOB CO3-
Jatotcs 6acceiiHOBble COBETbl, OCYLLECTBAAWOLWME pa3paboTky pekoMeHpauui B
0671aCcTU MCNOMb30BaHUA U OXpaHbl BOAHbLIX OOBLEKTOB B rpaHuuax 6acceliHoBOro
okpyra. [JaHHble peKkoMeHAaLuu yuynuTbiBatoTCS Npy pa3paboTke CXeM KOMMIEeKCHO-
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r0 MCNO/Ib30BaHUS U OXpaHbl BOAHbIX 06BEKTOB. B BogHOM kogekce Pecny6nuku
Benapycb oTcyTcTBYyeT npuHUMn 6acceiiHOBOro ynpas/ieHus, 4eACTBYET TObKO CT.
93 0 cxemMax KOMMMEKCHOIo UCMOMb30BaHMA W OXpaHbl Bogd. AnsA peanvsaumun no-
NIOXeHWU faHHON cTatbu NpuHATO MocTaHoBneHne CoseTa MuHucTpoB Pecny6u-
kM1 Benapycb oT 9 okTsa6psa 2007 roga Ne 1286 «O nopsigke paspaboTtku, yTBep-
XOEHUS 1 peanusalumn CxXem KOMMIEKCHOro MUCMNoMb30BaHWUsA U OXpaHbl BOA», B CO-
OTBETCTBMM C KOTOPbIM MO 3agaHnio MuHnpupoabl LLHUNKVBP Havan paspaboTtky
NPOEKTOB CXEM 7151 OCHOBHbIX 6acceliHoB pek Benapycu. B 2009-2010 rr. npoBe-
AeHa pa3paboTka Cxembl KOMMNIEKCHOro MCNoJfIb30BaHUS U OXpaHbl BOA 6acceliHa
pekn HemaH, B 2011 rogy Hauyata paspaboTka nNpoekTa CXembl g 6acceHa peku
3anagHas [BuHa. [laHHble CXeMbl MOCAyXaT YNyuylleHU YynpasfieHUs BOAHbIMU
pecypcamn 6acceiiHoB pek. OgHaKo WX peanunsaums caepxuBaeTcs OTCYTCTBMEM
opraHoB 6acceiiHoBOro ynpasneHusi. B aToii cBsA3M, NornyHbiM 6b1s10 Obl BEAEHUE
6acceiHOBOro nNpuHUMNa ynpasneHns B BoAHbIN kogeke 1 opraHusaumns 6acceiiHo-
BbIX COBETOB A/1 KOOPAMHAUMN BOAOXO3SNCTBEHHON AeATeNbHOCTU Ha 6acceliHo-
BOM YpOBHe.

3akntoyeHne

[aHHbIli BONpOC ABNAETCA OAHUM U3 MHOTMX, ANS PelleHns KOTopbIX crepyet
noAroToBUTb HOBYHO pedakuunio BogHoro kogekca Pecnybnukm Benapycb. Ans aTo-
ro Heo6Xxo4MMO NPOBECTU AeTasbHbIi aHaNN3 CMOXMBLUECSA NpakTUkM B 0651acTn
0oXpaHbl 1 UCNOJIb30BaHNA BOAHbIX PECYPCOB CTPaHbl U YYeCTb NepefoBoin Mexay-
HapOAHbIA OMbIT, B NEPBYI0 oYepenb cocefHUX ¢ Benapycbio cTpaH.

YK 691.544:666.941.2

NCC/NIEOOBAHUE BNTNAHNA ATPECCUBHbLIX NMPUPOAHBLIX CPEL HA
MPOLIECCbI KOPPO3UWN LLIEMEHTHOIO K/IMHKEPA

CtyneHb H.C.
YupexpaeHue obpas3oBaHusi «BpecTckuii rocyfapCTBEHHbIA YHUBEPCUTET UMEHU
A.C. MywknHa», 1. bpecTt, Pecnybnuka benapycb, chemskorp@yandex.ru

The article presents the data on the influence of aggressive media on the corro-
sion of cement clinker. The combined effect of sulfate, chloride and bicarbonate ions
on the degree of leaching of calcium hydroxide has been studied. Positive inphlu-
ence of hydrocarbonate ions, that speed down Ca(OH)2, leaching was revealed.

BeBepneHune

Hanbonee pacnpocTpaHeHHbIMU PYHTOBbIMM BOAAMMW Ha TePpUTOpUMM CTpaH
CHI saBnsTca cynbartHble BoAbl. M03TOMY M3y4YeHMI0 NPOLECCOB Koppo3uun be-
TOHOB B Cy/b(aTHbIX cpefax MOCBALLEHO 60/blLOe KO/IMYECTBO 3KCMNEPUMEHTaSb-
HbIX MCCNEefOBaHWA. YCTaHOB/IEHO, 4TO NpPU AENCTBMM HAa LEMEHTHbIA KameHb
pacTBOpOB CyNb(atoB B pe3ysibTare CAOXHbIX (DU3UKO-XMMUYECKUX NPOLEeCcCOoB
n3meHsieTcs hasoBblii COCTaB LEMEHTHOMO KamHs [1],

TeopeTnyeckne nNpPeanochbUIKA U 3KCNEepUMEeHTaslbHble aHHble MNoKa3blBaloT,
YTO Ha CTOMKOCTb 6eToHa B Cy/Nb(aTHbIX cpefax AO/DKHbl BAUATb ApYyrMe KOMMOo-
HeHTbI, cofepxalimecss B NPUPOAHONA cpefe, B YACTHOCTW XJ0pug v rmgpokap6o-
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HaT MOHbI. Xnopuabl ABASKTCA pacnpocTpaHeHHbIM KOMMOHEHTOM NOBEPXHOCTHbIX
N TPYHTOBbIX BOA, @ rMapokapboHaThl KanbUUs U MarHus 06YC/I0BNUBAKOT XecCT-
KOCTb MPUPOAHbIX BoA. lMo3ToMy npu uccnefoBaHUM KOPPO3MOHHLIX NPOLECCOB,
NPOUCXOJALLMX B LEMEHTHOM KaMHe B arpecCuBHON cpefe, Heo6XxoAWMO Y4uTbl-
BaTb COBMECTHOE BAWSHME Cynbdar-, XA0pua- U ruapokapboHaT NOHOB.

OCHOBHas yacTb

LleMEHTHbI KameHb - Hanbonee ysA3BMMbIi KOMMNOHEHT 6eTOHa K BO34ENnCT-
BMAM BHeLUHelW cpefbl. Kak n3BEeCTHO, OCHOBHOW CTPYKTYPHbIA KOMMOHEHT LLeMEeHTHO-
r0 KaMHS - TMAPOCUINKATbI KanbUWsa - BblAENAITCA U3 pacTBopa B BUAE BOMIOKHU-
CTbIX Cy6MUMKpOCKONUYecknx yactul,. BHauane B cBO6OAHOM MPOCTPaHCTBE MexXAay
yacTmuamun LemeHTa rmapocuamkaTtbl Kanbuus o6pasyoTcsa B BUAe OJ/IMHHbLIX BOO-
KOH. 3aTeM Mo Mepe YNn/JOTHEHWUA CTPYKTYypbl A/IMHA BOJSIOKOH yMmeHbllaeTcs. He-
NpepbIBHO PacTéT YMC/0 KOHTaKTOB cpacTaHus KpucTanioB HoBOobGpasoBaHuii. C
yBe/IMYeHneM 06bEMA TBEPAON hasbl Npu rugpataumm ymeHbllaeTcs obwmii 06bEM
1 pasmepbl Nop. B pesynbTare 3TWX NPOLECCOB NPOYHOCTb LEeMeHTa HenpepbiBHO
HapacTaeT [1, 2]. lMop geicTBneM pasnnyHbIX arpecCcuBHbIX cpef, B LEMEHTHOM
KaMHe HauyMHalTCA AeCTPYKLMOHHbIEe MPOLLECChl, T.e. NPOLEecCchl KOppo3uu.

Mmapocunukatbl kanbLmsa MOryT YyCTOMYMBO CyllecTBOBaTb B TBepaol ase B
paBHOBECUU C XUAKOWN cpenoli, ecnn KoHueHTpaums Ca(OH)2 B xnakoi ¢ase Bbiwe
onpefesieHHOro KosmyecTBa, HasblBaeMoro npefesibHON KOHUeHTpauue.

Mpy KOHUEHTpauun rngpokcuga kanbuua B Xuakol cpege 1,2 r/n ycTonumsbl
BCE NepeyncrieHHble Bbille MuHepanbl. Mpu koHueHTpaumm Ca(OH)2 1,06-1,08 r/n
BbICOKOCHOBHbIE TMAPOCU/INKATBI Y TMAPOATIIOMUHATLI NEPEXOAAT B HU3KOOCHOBHbIE
rmapocuavkaTel u rugpoantomuHaTtel. Mpu koHueHTpauun Ca(OH)2 0,16-0,36 r/n
rmapoasitoMuHaTbl NOABEPrawTcs MOJIHOMY rMaponusy c obpasoBaHvem AL(OH)3.
Mpy 60nee HU3KMX KOHLEHTpauusx OokcuAa Kanbuus OAHOKasbLMEBLIW cuamkat
pacnagaeTcsa c o6pa3oBaHVeM renst KPeMHUEBOWN KNCNOThbI [1].

Takum 06pas3om, Mo KMHEeTWKe BbllenaunBaHusa rmapokcuia Kanbuus B Cy/b-
haTtHbIX, XI0PUAHO-CYNbgATHbIX Y X/1I0PUAHO-CYNbaTHO-TMAPOKap6OHaTHbIX Cpe-
AaxX MOXHO CyAuTb O AeCTPYKLMOHHbIX npoueccax B LeMEHTHOM KaMHe.

ViccnepgoBaHusi npoBoAunmn Ha obpasuax LeMeHTHoro kamHs (B/uy = 0,4) - Ky-
6ukax 2x2*2 cMm. Pasmepbl 06pasLOB NPUHATHI U3 COOBGPaXKeHW BO3MOXHOCTU B
KOPOTKME CPOKU NONYy4UTb UCCedyeMble 3aBUCUMOCTM [ NpUroToBneHUs pac-
TBOPOB, 6/M3KMX K NPUPOAHbIM BOAAM WCMOMb30BaW CynbaT HaTpus, X0pug
HaTpusa, rmapokapboHaT kanbuus mapok YAA. KoHueHTpauum pacTtBopoB cynbda-
Ta Hatpus (B nepecuyéTte Ha MoH SO042) - 15 r/n, 3 r/n, 5 r/n NpUHATLI 13 coobpa-
XXEHUI YCKOPEHHOTO NOSTyYEeHUs UccnefyemMbiX 3aBUCMMOCTEN.

CyLLHOCTb UccnenoBaHnii CBOANTCA K ONpefesieHn0 aHaIMTUYeCKMMn MeTo-
OaMn U3MEHEHMs KOHUeHTpauuin noHos S042, CI, Ca2* n pH B npouecce B3anumo-
AelicTBUSA pacTBopa C MMHepanamy LeMeHTa B UCTbITyeMbIX 06pasuax.

KonuuectBeHHOe onpegeneHve BOAOPACTBOPUMbIX MOHOB KasibUs NPOBOAM-
N METOAOM KOMMEKCOMETPMYECKOrO TUTPOBAHUSA C TPUNIOHOM B, B mpucyTcTBuUM
nHavkatopa mypekcuga. KonuuecTBeHHoe onpegesieHne cynbdar-uoHOB NPOBO-
ONNn rpaBuMeTpUYeCcKMM MeTOLOM.

OCHOBHble pe3ynbTaTbl UCCef0BaHnin NnpueedeHsl B Tabn. 1, 2.

Xugkas dasa 3aTBepAeBlUEro LemeHTa npeacTasiseT pacTBop rymapokcnaa
KanbLUna KOHLEHTpauuu, 6/IM3KOM K KOHLEHTpauuM HacbIWEeHHOro pacteopa, U co-
OEePXUT He3HauMTe bHbIe KONMyecTBa KpemHeséma, rnmHosema u okenga xenesa (Ill).
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CHWXEeHMEe cofilepXaHusi OAHOT0 U3 KOMMOHEHTOB, 06pa3yoLnx rmapocynboarnto-
MuHaT Kanbuma (CaO, A120 3, S03, ucknvaeT HE06X0AUMOE NPECHIWEHNE XNAKON
hasbl N0 3TOMY KOMMOHEHTY.

Ta6nuua 1- KonnyecTBO BOAOPACTBOPVMbIX MOHOB KaslbLUsl B arpeccuBHoli cpese

Mpo6a c pasnnu- o %-Hoe cofec>xaHve noHos Caz*
CpepfHuii 06bem

HbIM COOTHOLLEHU- Macca noHos  Macca
TpunoHa b, no-

€M MOHOB weawero Ha TuT Ca2's nagec- CaO 8 Ha- B HaBecke B LEeMeHTe
Cl - Becke, r
S0O,2:Cl :HCO3 pUpOBaHHE, M Ke, r
B pacTBope
(L.5r/n) 0,022 0,030 2,15 752
$0,2 0,43 ) , , ,
1:1:0 0,18 0,009 0,013 01 3.20
121 0,12 0,006 0,008 0,53 1,72
211 0,30 0,015 0,021 1,50 525
(3r/n)
0,010 0,014 1,00 3,50

50,2 0.20

1:1:0 0,15 0,008 0,011 075 2,62
1:2:1 0,22 0,011 0,015 1.10 3,85
2:1:1 0,10 0,005 0,018 1,25 3,97
(5r/m) 0,75 2,62
502 0,15 0,008 0,011 , ,
1:1:0 012 0,006 0,008 0,60 2,10
1:2:1 0,01 0,01 0,016 1,20 352
211 0,27 0,005 0,007 0,50 175

Tabnuua 2 - KonuyecTBO pacTBOpeHHoro CaO B 3aBUCUMOCTMW OT KOHUEHTpa-
uum noHos SO/', CI'u HCO3 B XWAKOW arpeccusHoi cpege
CopepxaHue Konnyectso pactsopeHHoro CaO (%) oT nepBOHa4yasibHOro cofepxaHus
CaO B ue- KoHueHTpauus SO<2 1,5 r/n KoHueHTpauua S042' 3 r/n  koHueHTpauus SO*2'5r/n
MeHTe 1:.00 1:1:0 121 211 1.00 100 1:21 2111 1:0:0 1:1:0 121 2:1:1
65,3 16,40 6,99 3,83 342 766 574 6,42 6,00 574 459 7,66 8,83

3akroyeHmne

AHann3 aKkcnepMMeHTasIbHbIX AaHHbIX NO3BONSET cAeNaTb cneayrowme BbiBOAbI:

1. MNpn COBMECTHOM HaxoxAeHun cynbgat-, XJaopua- v ruapokapboHaT-MoHOB
B pacTBOpe noBbllaeTca pacTsopumMocTs runca CaS04-2H20.

2. Mpu KoHueHTpauusax S04 B pacTBopax 5 r/n 1 Npy COOTHOLWEHUK cynbdar-,
XNopua- 1 rmgpokapboHaT-MoHOB 2:1:1 HabnwgaeTca 3amen/ieHve npouecca Bbl-
LenayvMBaHus rmapokenaa Kanbums.

3. Xnopua-noHbl caMu no ce6e UHEepPTHbI N0 OTHOLLEHWIO K LLEMEHTHOMY K/IMH-
Kepy, Tak Kak He 06pasyloT TpyLHOPACTBOPUMbIX COEAVHEHUI C KanbLMeM - [naB-
HbIM 3/1EMEHTOM MWHEPasIOB LLEMEHTHOI0 KaMHs. B OCHOBHOM KX arpeccuMBHOCTb
CBA3bIBAIOT TOMbKO C KOPPO3uel CTasibHON apmaTtypbl B Xene300eTOHHbIX KOHCT-
pykumsax. Ho nonyyeHHble AaHHble CBUAETENbCTBYIOT O TOM, YTO X/1I0PUA-UOHBbI
B/INAIOT HA TeYeHne NpoLeccoB CyNb(aTtHOW KOPPO3UWM, UX MHTEHCUBHOCTb W CKO-
pOCTb NpOTEKaHus.

4. HavmeHbllee 3HauyeHne pH BOAHbIX BbITAXEK W3 LEMEHTHOro KvHkepa
(9,3) Habnoganocb Npu COOTHOLWEHUM MOHOB 2:1:1 npu No6bIX KOHUEHTpaLusax

cynb(ar-uoHoB. Takoe 3HaueHWe pH onacHo ANs CTa/lbHOW apmaTypbl B NpUCYT-
CTBUW arpeccuBHbIX X/I0PUA-UOHOB.
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MOJENNPOBAHUE V3MEHEHWA B OKPYXXAIOLLEN CPEE
NPV MEPEXOAE HA BOAOPO/HbLIE 3HEPTOHOCUTENN

TpebeHok A.H., HecTepyk B.H.*

YupexaeHne obpasoBaHuns «benopycckuii rocyAapCTBEHHbIN nefarornyeckuii yHu-
BepcuTeT uMeHn Makcuma TaHka», T. MuHck, Pecnybnuka Benapych, trebe-
nok27@gmail.com; * [ocypgapCTBEHHOe yupexaeHune ob6pas3oBaHusa «lMMHa3ns
Ne 23 r. MuHcka», . MuHck, Pecny6nvka Benapycb

Ecological problems of use of hydrogen in power engineering are investigated
in the article, the actions of hydrogen energy carriers on the environment. Equa-
tions for evaluating the ejections of water vapor with the use of liquid and gaseous
forms of fuel are obtained.

BBepneHue

B HacTosllee BpeMs BOAOPOLHASA 3HepreTvka paccMaTpyMBaeTCcs Kak OAHO 13
BaXHEWLWNX NPUOPUTETHBLIX HaNpaB/IeHUA B HAy4YHbIX M TEXHOMOMMYECKUX Uccnepno-
BaHMAX BeAywmx ctpaH mupa [1] Cpeaun dakTopoB, onpefenstowmx nepcnekTusb
pa3BuUTUS BOLOPOAHON 3IHEPreTUKM, BaXHENWy pob urpaet CTpemsieHne K co-
KpaLieHno BbIGPOCOB NapHUKOBbIX ra30B ¥ OrpaHUYeHHOCTb 3anacoB MCKOMaemoro
yrnesoAopogHoro Tonnmea [2, 3J.

Bonpocbl M3MeHeHWn B OKpyxalolleli cpede npu nepexofe Ha anbTepHaTuB-
Hble WUCTOYHWKM TONMMBa M0X0 U3yyeHbl. Heobxoaumo NpoBOAUTL AanbHeniune
nccnefoBaHns, CBA3aHHble C BO3AEWCTBMEM NPOAYKTOB CropaHus TBEPAOro, XuA-
KOTo 1 razoobpasHoro TonavMBa Ha npupoay, Knumart u Mukpoknumart [4]. Oco6oro
BHUMaHMWA 3acnyXuBaeT "NapHUKOBbIA 3heKT”, KOTOPbIA NPUBOAUT K NOBbILLEHUIO
TemnepaTypbl Ha nnaHeTe, TasgHUIO NIeAHWUKOB, U3MEHEHMNIO KNMMaTa, BO3pacTaHuio
pucka CTUXURHbIX 6eACTBUI, TpaHcopMauun kauMmarta naHawadgToB B pesynbra-
Te X03ANCTBEHHON aHTPONOreHHON AeATeNbHOCTM YenoBeka.

B nocnegHee Bpemsi NOSABUIOCH MHOMO ny6svkaumii 0 TOM, 4YTO Nepexos Ha
BOAOPOJHbIE IHEPrOHOCUTENN CHUMET BCe 3Ko/ormveckue npobnembl, K coxane-
HWIO, aBTOPbl HE NPefOoCTaBNAT CBOUX AoKasaTeNnbCTB. Ha Haw B3rnag, HeobXxo-
OVMO OCYLLEeCTBMATb 3KOSIOTMYECKYID 3KCNepTu3y Ans 060CHOBaHUSA OXuAaeMbIX
BO3JECTBUIA HOBbIX TEXHO/IOMMIA Ha OKpYXatoLyto cpeay [4].

MeToauka nccnefoBaHna U obecyxaeHne pe3ynbTaToB

Mpv nepexofe Ha BOAOPOAHYIO 3HEpPreTuky nnaHetapHas npobnema "napHu-
KOBOro agppekra” 6yAeT 4aCTUUHO CHATA, Tak Kak yMEHbLUMTCA NOCTynjeHne B aT-
Mochepy Yrekucnoro rasa, Ho, Ha Hall B3rfsj, NosBMTCHA HoBas npob6nema. Bbl-
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6pochbl BOAAHOIO nNapa OT CXKuUraHus BoAopoAa MOryT 40CTUYb OFPOMHbLIX 06BEMOB,
4yTo NpuBeeT B 60/bLUNX ropojax K 06pa3oBaHnio aHTPOMOreHHbIX «BOAOPOAHbIX»
ObIMOK, TYMaHOB M CMOroB. [Ins npuMmMepa MOXHO pacCMOTpPeTb MpoLecc Yypesmep-
HOro yBNaXKHeHWs BO34yxa B ropoje 3UMOi OT CropaHus TpaguuMoHHOIO TonnmBa.
[a3bl Nnpu Bbibpoce u3 Tpy6 T3L|, TAC, dabpuk 1 3aBOAOB, aBUALMOHHBLIX U aBTO-
MOGWbHBIX ABUraTenein UMeroT 6o/1ee BbICOKYIO TemnepaTypy M MeHbLUYK naoT-
HOCTb MO CPaBHEHUIO C OKPYXaloLMM BO34YyXOM. lNMogbiMasch Ha BbICOTY HECKO/b-
KNX [ECATKOB METPOB, BbIOPOCHI 3a4epPXMBAKTCA B MOAbIHBEPCUOHHOM crioe. [Mo-
najaHve B 3TOT CMOWN AOMNOMHUTENbHBLIX S4ep KOHAEeHcauuu, 30/bl U HENocpeacT-
BEHHO BOASAHOrO napa NpMBOAUT K YXYALWEHUI0 BUAUMOCTM M 06pa3oBaHWio B 3TOM
c/l0e rycToli AbIMKM M TyMaHa. YBeNM4yeHWio BOASHOrO napa B AaHHOM cfloe crno-
cobCTBYET 1 cropaHue BOAOPOAA, KOTOPbIA BXOAUT B COCTaB TPaAULMOHHbLIX BUAOB
Tonnuea. Tak, ecnv npu cropaHnn Of4HOW TOHHbI TPAAULMOHHOIO XUAKOro TonavBa, B
KOTOpPOM cogepxmntcst okono 150-160 kr Bogopoaa, obpasyetcs npumepHO 1,4 TOHHbI
BOASHOrO napa, npy CXMraHuy OAHOW TOHHbI NPUPOLHOIO rasa - 2 TOHHbI 160 kr, To
Npu CXUraHnM OAHOWN TOHHbI BOAOPOAHOrO TOnAuBa - 9 TOHH BoAAHOro napa. [lo-
JlydyeHbl YypaBHEHWA A1 OLEHKM 06pa3oBaHuns BOASHOrO napa npu CropaHun xug-
KOro Tonsvea 4/1a gnanasoHa temnepatyp ot +30 go -30 ° C.

B xvMunyeckuii coctas XMAKOro Tonamnea (kepocuHa, 6eH3nHa) BXOAAT Yrnepos,
(84-85 %) n Bogopog (15-16 %). Mpw cropaHun yrnepog, (C), coegnHAsiCb C KUCIO-
poaom (02), o6pasyeT yrnekucnolii raz (C02), a 3a cHeT XMMUYECKOW peakuymm co-
eAuHeHmns Bogopoaa ¢ kucnopogom (2H2+ 02 = 2H20) - BoasiHoin nap. Mpwu cropa-
HUX KnnorpamMma TonamneBa obpasyetcs okono 1,4 kr BogaHoro napa. CteneHb Ao-
NOSTHUTE/IbHOTO YBI&XHEHUSA NPU3EMHOr0 C/I05 BO34yXa 3a CYeT CropaHusi MOXHO
onpeaenuTb KOIMYeCTBEHHO No chopmyre

1400x(Ql + Q2)
Sxh )
rae Ja - AononHWTEeNIbHOE YBIAXHEHWEe OT CropaHusi Xuakoro Tonnuea, rim2; Q1,

Q2 - KO/MYecTBO TONAMBA OT HasemHoro TpaHcnopTa (Q1l) u 3HeproHocuTenel
npombiwneHHocTn (Q2), kr; S - nnowanb yBAaxHeHUs, M2 h - BbiCcOTa yBNaXHe-
HUSA, M.

OpfHako B nocnegHee BpPeMs Ha NPakTVMKe BblIYMCNEHUSA BbINOHAIOTCA B rek-

Tonackanax (rfa). MosicHum, YTo napumanbHoe AaBfieHne CBSA3aHO C aBCOsIOTHON
BNI@KHOCTbLIO COOTHOLLEHNEM

a=2/7—

T 2
roe a - abconoTHas BNAXHOCTb BO3ayxa, /M3, e - napuuanbHoe faBneHue BOAs-
Horo napa, rfMa; T - TemnepaTtypa Bo3ayxa, 0C.

[na gnanasoHa temnepaTyp oT - 30 go + 300C copmyna (1) npumeT Bug,
1750x(Ql+Q2)
€= (€)
Sxh

roe e - fononHWTeNbHOEe yBNaXHeHVe, nocTynawllee B BO3AYLUHbIA 6acceiH oT
cropaHua Tonnuea, rMa; (Q1 + Q2) - KOAMYeCTBO CXWUraemoro TonaMBa OT Ha3eMm-

Horo TpaHcnopTa (Q1l) u aHeproHocutenel npombiwneHHocTn, T3L n TAC (Q2),
Kr; S- nnowanb yBnaxHeHns, M2 h - BbicOTa YBNAXHEHUS, M.
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[na BogopoaHoro Tonnvea copmyna (1) npumeT cneayowmii Bug,
Ac _ 12250x (Q1 +Q2)
Sxh @)

Ha ocHoBaHun npuBegeHHbIX ¢oopmyn (1), (4) NOCTpoeHbl HOMOrpammbl ANs
pacueTa [OMNOMHUTE/ILHOIO YBNAXHEHWs, obpasylollerocs OT cropaHus Tonamsa
npv TonwmHe cnos h = 10, 20, 50 m (puc. 1, 2).

Mbl cuMTaem, 4YTo AN YMEHbLUEHUS BO3AENCTBUI aHTPONOreHHbIX BbIOPOCOB
OT 3HepreTukn, NPOMbILL/IEHHOCTM U TpaHCNopTa Ha BO3AYLUHbIM 6acceliH B Aab-
HelilueM Heob6x04MMO BO3BOAUTHL B MPOMbIL/IEHHBIX ropofax Aoma C pasfiMyHOWn
BbICOTOI M XOPOLLO NpojyBaembiMy ABopamun. 3710 byaeT UHMLMUPOBaTb pasBuTue
TYpOYNEeHTHOCT BOCXOAALMX ABWXKEHUA. B Takux cnyyasx Bnara yxoauT B Bepx-
HWe cnou armocdiepbl ABTOAOPOrM LefnecoobpasHo CTpouTb € 6onee LWNMPOKUM
NOSIOTHOM [ABWXEHWUS, YTO OyAeT CHMXaTb KOHLEHTPaLMI0 aHTPONOreHHbIX BblGpo-
COB, OCOGEHHO B HU3KMX MecTax naHawadra. AKLEHTUPYEM BHUMaHWE Ha TOM, YTO
yeM HMXe TemnepaTypa BO3ayxa, Tem 60fbluee BAWAHWE OKa3biBaeT LOMNOJHM-
TeNbHOe YBfiaXHeHVe Ha o6pa3oBaHne aHTPONOreHHbIX CMOroB, AbIMOK U TYMaHOB.

[ns oueHkn ycnosuii o6pasoBaHva TymaHa, cmora, rycToi AbIMKM Mbl paspa-
60Ta/IM HOMOrpammy (puc. 2), U3 KOTOPOI BO3MOXHO cAenaTb Creayiolme BbiBOAbI:

1. KoHfeHcauns BOAAHOrO napa B 3HAYUTENIbHON CTeneHun 3aBUCUT OT Temne-
patypbl Bo3gyxa. Uem Hwxe TemnepaTtypa BO3gyXa, TEM MeHblle Heo6Xoaumo BO-
OSHOro napa Ans ero koHgeHcauuu. Tak, npu Temnepatype +20 °C HeobxoaMMmo
Hanumune BogsHoro napa 23,4 rMa wamn 18,7 r/m3, a npn Temnepatype -20 °C - 1,2
rMa wan 1,0 r/m3, T e. B 19 pa3 MeHblue, YeM npu Temnepatype -20 °C, a npu Tem-
nepatype -30 °C - Bcero 0,4 r/m3.

2. Homorpamma faeT HarnsgHole nNpeacTaB/ieHns, noyemy TyMaHbl, CMOrW,
rycTble AbIMKM, 06/1ayHble AHU B ropojax NoBTOPSAIOTCA valle, 4em B NpUropogHoi
30He, MO3BOMISIET OUEHMBATb BEPOSATHOCTb YXYALUEHUS BUAMMOCTU Ha FOPOACKMX
ynuuax, aBtocTpagax OT aHTPONOreHHbIX BbIGPOCOB MPOMbILLEHHOCTH, 3HEepreTu-
KW 1 TpaHcnopTta npyu UCnosb30BaHnK yrnesoLopoOAHOro 1 BOAOPOAHOro TonauBea.

PucyHok 1- Homorpamma pacyéTa AonosHNTeNbHOro yBnaxHeHus (rfa), o6pasytolerocs oT
cropaHus Tonnmea (B YuCMTeNe oT XUAKOro TONAMBa, B 3HaMeHaTene - 0T BOAOPOAHbIX
3HeproHocuTenei)

3. KonuuyectBeHHas oueHKa nocnefcTBuii BbIGPOCOB BOAAHONO napa MOXeT
oLeHMBaTbCa Mo HOMOrpamme cregylolwmm obpasom. Korga nepeceuveHvie NUHWIA
TemnepaTypbl U npegnonaraeMbiX BbIGpOCOB BOASHOrO napa nonajarTt B 1-M cek-

Top, TO 06pasoBaHMe TymaHa, CMora, rycTbIX AbIMOK NpW cnabbiX W WTWIbHbIX 3Ha-

78



YeHnAxX BeTpa nmeet 60}'IbLUyP0 BEpPOATHOCTb Ecnun nepeceveHune NNHWIA HaxoguT-
CH BO 2-OM CEKTOpe HOMOrpamMmmbl, TO o6pa3OBaH|/|e TyMaHa, cMora un FyCTOVI AbIMKN
NCKNKYyaeTcA.

PucyHok 2 - KonnyecTBO BogsHOro napa (kpveas 1, r/m3 kpusas 2, rfla), Heobxognmoe
[NS HACbILWEHNA BO3ayxa, 06pa3oBaH1st TyMaHa, cMora, rycTo AbIMKWU Npy pa3fnyHbIX
TemnepaTypax Bo3gyxa

BbiBOAbI

Takum obpasom, Hamy pa3paboTaHbl HOMOrpammbl A8 pacyeTa AOMOSHU-
TENbHOIO YBNaXHEHUs, obpasylollerocs OT CropaHus XWAKOro TonaveBa W BOAO-
POAHbIX 3HeproHocuTenei, paspaboTaHbl pekoMeHAaumMn AN YMeHbLUEHUS aHTpo-
NoreHHbIX BO34eNCTBUA BbIGPOCOB OT 3HEPreTukn, NPOMbILLIEHHOCTU U TpaHcnop-
Ta U Npeg/iokeHbl pekomMeHjauun rpagocTponTeNbHbIM OpraHn3auusamM no CHuxe-
HVIO aHTPOMNOreHHbIX BO3AEWCTBUI Ha OKpyxatollyto cpedy. Kpome Toro, nokasaHo,
YTO MCNOMNb30BaHWE YpPaBHEHWI 4715 KOHTPONS KOMYECTBEHHbIX BENYMH BblGPO-
COB OT NPOAYKTOB CropaHus TOM/vMBa No3BONUT 3a6/1aroBpeMEHHO NPOrHo3MpoBaTh
yXyALeHne npo3payHocTn arMmocdepbl, o6pas3oBaHue rycTbiX AbIMOK, CMOFOB U
TYMaHOB.
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Y[IK 667.636.25

COBPEMEHHbIE 3KO/IOMMUHbIE MATEPUATbI
[ONA 3ALWNTBI JPEBECUHbI

Typ 3.A.
YupexaeHne o6pa3oBaHus «BpecTckuii rocyjapCTBEHHbI TEXHUYECKUI YHUBEPCU-
TeT», I. bpect, Pecnybnuka Benapycsb, ieih@bstu.by

Modem water-based paints for wood protection are described in the article.
Wood as a surface for painting has some special characteristics. The recipe of wa-
ter-based emulsion paint with anti-blocking properties is offered in the article.
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BBepneHue

[peBecuHa kak NpUpOAHbIA KOHCTPYKUMOHHbLIA MaTepuan sBnseTcs BecbMa
nonyssipHOA B COBPEMEHHOM CTpouTenbcTBe JOCTynHas LUeHa, 3HaunTesibHas
NPOYHOCTb, NErKOCTb B 06paboTke, BbICOKME TENN0- U 3BYKOU3OMALNOHHbIE CBOW-
cTBa ob6ecneumBaloT ApeBecuHe LOCTONHOEe MeCTO Cpefu NepcrnekTUBHBLIX 3KOMO-
TMYHBIX CTPOUTENbHbLIX MaTepnanos. B cuny 60Mblworo MHoroobpasus nopog, Ape-
BECWHY MCNONb3YIT ANA OTAENKA MHTEpPbepoB, A1 Hapy>XHON OOLWMBKM 34aHWiA,
KaK KOHCTPYKUMOHHbIA MaTepuan, a Takxe A58 U3roTOBMEHUS CTONSAPHbIX U3Aenuii
(oKoH, aBepei, cTonewHny U T.4) AoctaToyHo 60Mbline 06bEMBI ApPEBECUHBI MC-
nonb3ylTca A5 ONop NUHWIA 3nekTponepedad, Linas, WaxTHoi kpenu. Hapsay c
pSAOM LOCTOMHCTB, APEBECUHa, Kak CTpOMTESNbHblli MaTtepuasn, MMeeT cepbesHble
HefoCTaTkM - CK/IOHHOCTb K 6MOM0ormyeckomy paspyLieHuio (CUHeBe, MNeceHu,
THUEHWIO, NOpaXKeHWIo ApeBOooKpalunBaloLLNMN 1 ApeBopaspyLialLwmnumn rpudéamm un
HaCeKoMbIMMK) 1 K BO3ropaHuio. 3T HefoCTaTKu orpaHuynBaloT NpUMeHeHne 3Toro
LLEHHOr0 3KO/I0rMYHOI0 MaTepuana B CTPOUTE/bCTBE.

C NoMOLLbI0 MPaBu/IbHOM 3aliUTbl MOXHO NpuAaTb MOBEPXHOCTU APEBECUHbI
YCTOWUYMBOCTb K aTMOCIEPHbIM BO3AENCTBUAM, YBENUUMTb CPOK CAyXO6bl n3genus
WM KOHCTPYKUMKU. B HacTosliee Bpems 3aliuTHble CPeAcTBa A8 APEeBECUHbl No
(OYHKLMOHANIbHOMY Ha3Ha4YeHUI0 MOXHO pasfenuTb Ha cnegyowme rpynnbl: npe-
napatbl 418 3awWuTbl KPYraol ApeBecuHbl OT BpeauTeneli npu neco3aroToBKax,
TpaHCNOpPTUPOBaHMM U XpPaHeHWUW; npenapaTtbl 419 BPEMEHHON 3awuTbl nuaomare-
pvanoB 1 6peBeH Ha nNepuoj WX aTMOCEPHON CylKW; npenapatbl ANA 3aluThbl
OpeBecuHbl, NpuMeHsieMoli B cTpouTenbcTee [1]. MocnegHss rpynna cpeacTB Ha-
CTONbKO Be/nKa, YTO €€, B 3aBWCUMOCTM OT LEeNIeBOro HasHauyeHus, NpuHATO pas-
OeNnAaTb Ha WHCEKTUUMAHble, 6uo3alnTHble (aHTUCENTUKK),, OTHEe3alNTHbIE (aHTK-
NVpeHbl), BNarosawMTHble npenapaTbl ¥ 3aWMTHO-AEKOPATUBHbIE /TAKOKPACOUHbIe
MaTepuanbl (JIKM).

C TOYKMN 3peHns aeKkopaTuBHbIX CBOWCTB, JIKM Ana ApeBecuHbl MOXHO pasfe-
NINTb Ha [BE€ OCHOBHbIE TPYMMbl: BbISABASAKOLWNE TEKCTYPY APEBECUHBI (Naku, nasypwu,
MOPW/IKM) 1 YKpbiBatoLwme (amanum, kpackn). ChopMmpoBaHHOE /lakoKpacoyHoe no-
KpbiTne (JIKM) gomkHO obecneumBaTb OGMOSIOrMYECKYHO 3alUTy, ObITb NpPOHULAE-
MbIM 41151 BOASHbIX NapoB W OAHOBPEMEHHO repPMETUYHbIM MO OTHOLUEHUI0 K Ka-
nenbHON Bnare, AO/ITOBEYHbIM, YCTONYMBLIM K BO3AENCTBUIO Y/bTParMoneToBoro
(Y®) nanyuenns [2].

[o HepaBHero BpemeHu ankugHole JSIKM 6blM 0gHMMKM U3 caMbiX pacnpo-
CTPaHEHHbIX YKPbIBAKOLWNX MaTepuasnosB ANS 3alUTHO-AeKOPaTUBHOW OKpacku CTo-
NApHbIX n3genuii. OgHako B nocnefHve rofbl Ha PbIHOK BbIWAM BOAHO-AMCHEP-
CUOHHbIe JIKM.

OcHOBHasa 4yacTb

Llenbto gaHHO pa3paboTkm ABNANOCH CO3f4aHue 3KOI0TMYHOro, He coaepxa-
LLero opraHMYecknx pacTBOPUTENEN N CUKKATMBOB, aTMOCepo- U BOLOCTOMKOrO,
naponpoHNLLaemMoro, TEXHOSIOTMYHOTO C TOYKM 3PEHUSA MPOMbILLIEHHOTO HAHEeCEHWS
1 6e3 CK/IOHHOCTW K CIMNaHunio npu cknaguposaHun JIKM ansa cTonspHbIX U3genui.

M3BecTHO, YTO nNpupoga nnéHkoobpasosaTens Ha 90% onpeaensieT OCHOBHblE
cBoiicTBa JIKIM Ha ero ocHoBe [3]. Micxoga u3 aHanusa nneHkoobpasloBaTtenein pas-
JNINYHBIX TUNOB, ANSA co3gaHusa Hosoro JIKM 6bia1 BbliGpaH akpunoBbliA cononmmep,
NOJlyYeHHbIW METOAOM 3MY/IbCMOHHOW cononvMepusauumn Gytunakpunara u me-
Tunmetakpunata. OCHOBHblE TEXHUYECKME XapakTepUCTUKM MIEHKoobpasoBaTens:
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mMaccoBas [0/1 HeneTyunx Bewects - 50 %; MUHMMabHasA Temnepatypa MnaEHKo-
obpasoBaHus (MTI) - 0 °C; Temnepatypa creknosaHus - (-17/105) °C, pH - 7-8;
pasmep yacTtuy - 0,1 MKM; NNOTHOCTb - 1,05 r/cM3 NPOYHOCTbL NAEHKW NpY pacTs-
XEeHUM (TonwmHa nNéHkn 250 MKM, CKOPOCTb pacTskeHus 50 MM/MUH) - 5-6 MMa;
yOMHHEHVe npu paspbiBe (TONWMHA NNEHKM 250 MKM, CKOPOCTb PacTsXeHus
50 mm/MUH) - 330 %, TN AUCNEPCUN - aHUOHHaS.

Tak kak JIKI go/mKHO BbITb AOCTATOYHO 3/1aCTUYHBIM Y OAHOBPEMEHHO TBEpP-
OblM 1 YCTOWUMBBLIM K LiapanvHam, AaHHbIA NoAnMMep C ero NpoYHOCTbI NpU pacTts-
XeHUn ngeanbHO NOAXOAMUT ANs paspabarbiBaemoint peuentypbl JIKM. Kpome Toro,
MTM = 0 °C B COOTHOLLEHWM C NoA06paHHbIMK B NpoLecce MPOMbILLIEHHOTO HaHe-
CeHns koanecuupyrlowmmm gobaeBkamu obecrneynBaeT onTuMasnbHoe hopMUpoBa-
Hue nnéHkn JIKM B COOTBETCTBUMM C napameTpamu TEXHO/I0rMYeCcKoro mnpolecca
CYLLUKN OKpaLUeHHbIX CTONSAPHbIX usgenuii (1 4 npu Temnepatype 50 °C B CyLlunb-
HO kamepe). PesynbTaTtom noabopa KoasleCLUeHTOB U ApYruxX OyHKLUOHANbHbIX
[06aBOK SBNAETCA BO3MOXHOCTb CK/1a[4MPOBAHUS BbICYLUEHHbIX OKpalleHHbIX W3-
Aenvin 6e3 ux nocneayowero caunaHna 1 HapyweHus uenoctHoctn K.

B kauectBe nurmeHTa B peuentypy JIKM BKIOYEH AMOKCUA, TUTaHA PYTWU/IbLHOM
)opMbl, MOSYYEHHbIA XNOPUAHLIM CNOCO60M. [lpUCYTCTBME [aHHOro .NUrMeHTa
obecneunBaeT He TOMIbKO BbICOKYI 6e/13Hy, HO U yKpbiBUCTOCTb JIKI B kauvecTse
HanonHuTenel AN NoBbIWeHUs TBEPLAOCTU M YKPbIBUCTOCTU Nof06paHa KoMno3u-
uMa 13 MenKoAMCMEepPCHOro Tanbka WM cynbdara 6apus. Tak Kak akpuioBble AucC-
nepcun CKIOHHbI K NeHoo6pa3oBaHuio, B peuenTypy JIKM BBeAeHa KOMMO3nuus u3
OBYX neHoracuTenen n yHKUMOHaNbHON [06aBKKU, yaansaowein ny3bipbku NeHbl B
Macce JIKM Ha cTagmu ero u3rotoBrieHnst (geaspartopa). B coctaBe JIKM copep-
XNUTCA Takke rugpodobusunpytowas gobaBka - napadMHOBLIA BOCK, HE TOMbKO
CHMXarLllaa BOAOCTONKOCTb, HO M mpugatwwas JIKIM HekoTopyld MaToBOCTb 6e3
BBEAEHNs Matuvpytlolleii gobaskn. [ns obecneyveHnss 6uosawmtbl JIKM B Tape u
oTBepXxaeHHoro JIKIM mcnonb3oBaHbl: TapHbI KOHCEPBAHT U 6uoumns eHO/IbHOIO
npoucxoxgeHns. JaHHble 6uounaHble 006aBKN ABNSAOTCA HU3KOTOKCUYHLIMU, He-
pacTBOPMMbIMW B BOAE, CBETOCTOMKMMUN 3KOHOMUYHBIMW, HE UMEIOT 3anaxa u co-
BMECTUMbI C APYTMMW KOMNOHEHTamu. [Jna OCTVXXKEHUSA CONPOTUBEHUSA CAUNAHUIO
OKpaLUeHHbIX U34enuii Npu ckNagupoBaHun U yBeNMYEHUO FNafKoCTh NOBEPXHOCTMU
JIKM B cocTaB kOMNo3uumn BBeAeHa (PyHKUMOHasIbHas fobaBka, cogepxawas cu-
NIMKOH. Kpome TOro, B peuenType NpUCYTCTBYET CTPYKTYpupyloLLas TUKCOTpOMnHas
[obaBka - akpuIOBbI accounaTyBHbIV 3arycTutenb, paboTalwowmini B onpeaenéx-
HOM guanasoHe pH.

OnTumasnbHasa peLenTtypa BOAHO-AMCNEPCUOHHOrO akpunosoro JIKM BknwovaeT
(B macc. %): akpunosbllii cononmmep - 50,0; gucnepratop (HemoHoreHHoe [AB) -
0,30; KoMno3unumio rmapoobHbIX MONMCUNOKCAHOBBLIX NEHOracuTenein n geaspaTo-
pa - 1,5; rugpodhobusmpytowyto gobasky - 0,5; doyHKLMOHaNbHYO [06aBKy NpoTUB
cnvnaHnsa nosepxHocTew - 0,4; komno3uumio 6uoumzos - 0,5; KoanecueHTbl: npo-
nuneHrnnkonb - 5,0, 6ytunrnmkons - 1,5, TekcaHon - 2,0; gnokcmg TutaHa - 18,0;
Tanbk - 6,0; cynbpaT 6apusa - 4,0; akpunosblli 3aryctutens - 2,0; perynatop pH
(ammunak BoAHbI TexHuueckunin 25 %-Hbid) - 0,12; Boay - 8,18.

VcnbitaHma JIKM n JIKM npoBogunucb No ctaHAapTHbIM MeToaukam [4]. Oc-
HOBHble nokasaTtenu JIKIM Ha ocHoBe pa3paboTaHHON KOMMO3WLMW NPUBELEHbI B
Tabnuue (cm ganee).

AHanusnpysa pesynbTaTtbl ucnbiTaHuii JIKM, cnepyet OTMETUTb 3CTETUYHBINA
BHELUHWI BWA, NNEHKM (POBHasA M O4HOPOAHAA MaToBas NOBEPXHOCTb), HU3KOE BO-
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[OOMOrNoLLeHne, BbICOKYIO aare3uto K ApeBecuHe, YKPbIBUCTOCTb, YCTONYMBOCTb K
BO3JEeNCTBUIO NEPEMEHHbIX TeMNepaTtyp, a Takke TEXHOMOMMYHOCTb (CTeneHb nepe-
Tmpa - 15 MKM, BpeMSs BbICbIXxaHusl 4o cteneHun 5 npu temnepatype (50+2) °C -1 u).

Ta6bnuua - OcHoBHble nokaszaTenu JIKM

HanmeHoBaHune nokasarens BenununHa nokasarens

MaccoBas f0N15 HeneTyunx BewecTs, % 56,0
BsaskocTb no B3-246 (04 mm) npu Temnepatype (20+2)°C, ¢ 105-115
Bpewms BbiCcbixaHus fo cteneHn 5 npu temnepartype (50+2)° C. y 1
CrteneHb nepetupa, MKm 15
YKPbIBUCTOCTb BbICYLLIEHHON NEHKM (HopMa - He 6onee 220). r/im 160
AAresuns nokKpbITUA K OCHOBaHWIO (HOpMa - He meHee 1). MMA 2,0
BopgonornoweHue (d4epes 24 4) npu Temnepatype (20+2)° C, % 0.2
YcnoBHasi CBETOCTOMKOCTb MOKPLITUS (M3MEHEeHVe Ko3aduuneHTa
onddy3Horo otTpaxeHus) nocne 24 4 o6syyYeHUs PTyTHO-KBapLEBOi 0,8
namnoi (Hopma - He 6onee 5,0), %
MOoPpO030CTOWKOCTb NOKPbITUSA, LUKIOB 6onee 50
KoahdmumeHT naponpoHuuaemocTu, Mr/m x 4 x MNa, He MeHee 0,005
YCTOWUYNBOCTb K BO3JENCTBUIO NEPEMEHHbIX TeMnepaTyp, LUKIO0B 6onee 10

3aknyeHve

B pesy/nbTate NpPOEKTUPOBaHMS COCTABOB KOMMO3WLWA, Na6opaTopHbIX Mc-
cneaoBaHuii M NPOMbILNEHHBIX UCMbITAHWI B 3aBOACKMX YCNOBUSIX paspaboTaHa
3KOMOrMUYeckn nosiHoueHHas peuentypa JIKM ans CTONAPHbLIX U3aenwuii, He coaep-
Xalllas opraHNYeckux PacTBOpPUTENei, CUKKATUBOB, TOKCUYHbIX KOMMOHEHTOB, OT/U-
yaroLlascs CBoei TEXHOONMUHOCTbIO.

CnncoK UMTNPOBaHHbIX NCTOYHNKOB
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3. OxpumeHko, N.C. Xumumst n TexHonorna nnéHkoobpasyowmx sewects / N.C. Ox-
pumeHko, B.B. BepxonaHues. - JleHuHrpag: Xvmus, 1978. - 392 c.

4. KapsiknHa, M./. VcnbiTaHre TakokpacoyHbIX MaTepuasnioB 1 nokpbtuin / MU, Ka-
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OKOJIOMMYHbIE IECCUPYIOWWME 3ALWLNTHO-JEKOPATUBHBLIE
MOKPbLITVA ANA OPEBECUHbI

Typ 3.A., AHTOHIOK E.K.
YupexaeHne obpasoBaHus «BpecTckuii rocyapCTBEHHbIA TEXHUYECKUA YHUBEPCU-
TeT», . bpect, Pecnybnuka Benapycsb, ieih@bstu.by

Environmental friendly semi-transparent coatings for wood decoration are de-
scribed in the article. The aim of the research was to work out a recipe for semi-
transparent paint with anti-fungi properties for wood decoration.

BBepeHue

CoBpeMeHHble fleccupyrolme cocTaBbl - 3TO BUJ JIaKOKPACOYHbIX MaTepua-
nos (JIKM), koTopble MPUMEHSTCA 475 OLHOBPEMEHHOW 3aluTbl ApeBeCUHbl U
LEeKopupoBaHusa eé€ noBepxHOCTU. Takme cocTaBbl MMET pasHoobpasHy Konepo-
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BOYHYIO 6a3y, HO OCTAKTCA MOMYNPO3PaYHbIMI U COXPAHST TEKCTYPY APEBECHHBI.
OHM [oMKHBbI 3OPEKTUBHO 3alMLLATL CTOMSIPHbIE U3AENUs OT HebnaronpuaTHbIX
(haKkTOpOB OKpYXatoLleli cpeapl, B TOM Yuc/e OT Y/bTPahroneToBoro N3fyyeHus u
nepenagos Temnepartypbl, 06/1a4aTb rMAPOGO6HLIMM CBOMCTBaMM, 06pasyst BOAO-
HenpoHMLaeMyl «bllalllyto» NAEHKY, a Takke obecneyvBaTh 3aliuUTy OT LpPEBOO-
KpalMBarLLmMxX MecHeBbIX rpnboB. BpefHble ANs ApeBecuHbl (hakTopbl Bcerga
[JelicTBYIOT BMecTe, ycunuBasl BAWsSIHUE ApYr Apyra. Tak, Hanpvumep, KUC/Opog,
ynbTpadrmoneToBoe M3nyyeHve 1 Bofda NPMBOAST K paspyLLEHUO CTPYKTYpbl Ape-
BECWHbI, NpeBpallas OCHOBY pPacTUTESbHbIX K/IETOK AepeBa B nNuTaTeslbHyl0 cpeay
ANna fepeBopaspyLllallmx rpueos. MNoBpexaeHHas rpubamy ApeBecrHa B Aalib-
HellleM ropasfio 6biCTpee nopaxaeTcs HacekoMbiMW. Mpu nepenagax BAaXHOCTU
1 Temnepatypbl NpoucxoauT aedopMaums ApeBecuHbl. Ee ycyuika u HabyxaHue,
yepeayscb, NPUBOASAT K KOPOG/EHNIO 1 06pa30BaHN0 TPELLUH, Yepe3 KOTopble B
CTPYKTYpY ApeBecuHbl nonajaeTt BoAa. A NOBbILLEHWE BIAXHOCTU APEBECUHbI Bbl-
we 20-23 % Hen3bexHOo yCUNnBaeT PUCK ee MopaxeHus rpubamu [1].

Mpubbl, Nopaxawue [ApPeEBECUHY, OT/MYalTCs GO/bLUMM pPa3HOO6pasneMm.
CvHeBa NMOBEPXHOCTHO OKpalUMBaeT ApeBecuHy, MOpTS ee BHELUHWIA BWUA 1 copT-
HOCTb, @ TaKxe CMnoco6GCTBYeT HaKOM/eHWo B Heil Bnaru. [epesBopaspyluaroline
rpubbl, NPOHMKaOLLME B TOJLY APEBECUHbI, YHUUTOXAIOT ee U3HYTPU MpaKTUyecku
NOSIHOCTLIO - 3TO Y)XKE OYeHb CEpPbe3Hast ONaCHOCTb A/ AePEBSIHHOM KOHCTPYKLUN.
Kpome Toro, nneceHb 1 cnopbl MHOMMX rpr6GOB MOTyT NPOBOLMPOBATL CUMbHENLLNE
annepruyeckne 3aboneBaHns y yesioBeka.

B HacTosllLee BpeMsi Ha CTPOMTENIbHOM PbiHKE NPeACTaB/IeEH LUMPOKWIA CNeKTp
NIeCCMpPYIOLLUX COCTaBOB Ha OCHOBE JIbHSIHOTO Macna, aslKMAHbIX, 3MOKCUAHbIX W
Apyrux nosiMMepoB, 3a4acTylo CofepXallMe opraHnyecknue pacTBOPUTENN.

MeToauKa aKcnepuMeHTa

Llensto faHHOWN paboTbl siBNsinach pa3paboTka 3KOI0rMYHOro BOAHO-AMCNEp-
CMOHHOTO JIECCUPYIOLLLEr0 3alUTHO-AEKOPATUBHOMO NOKPbLITUSI AN1S1 APEBECUHbI, OT-
BeyatoLlero COBpeMeHHbIM Tpe6GoBaHNAM.

B kauectBe nneHkoobpasoBaTens ans JIKM 6bia1 BbiGpaH akpuioBbili NOMW-
Mep, MOJTyYEHHbIVi 3MY/IbCMOHHOW Nonmmepusauneii B BOAHOW hase, C pasMepom
yactuy 0,05 MKM. AHMOHHas akpuiioBasi AMCNepcusi Takoro Tuna 6bia nNpuHaATa B
CBA3M C HEOGXOAMMOCTbIO 06ecneunTb ry6okoe NMPOHMKHOBEHME cOocTaBa B Ape-
BecuHy [2]. Komnosuumsi coaepXuTt nnactudpmkaTop, npeacTaBnsiowmnini  coboi
CMECb X/I0pMpPOBaHHbIX napadguHoB (C14-17; CI5 - Cle); nobaBKy, KOHTPOAMpPYO-
LY NOBEPXHOCTHYI TEKYYeCTb M CMauyMBaHWE MOBEPXHOCTU - MOAMMULMPOBaH-
Hblli BbICOKOMOIEKYNAAPHbI/A nonvcunokcaH (60 %-Hblli pacTBOp B MPONWUIEHI/IUKO-
Ne); CUINKOHOBLI MNeHoracuTesb; NapaduHOBbIA BOCK, MNOBbILIAOWMIA BOAOCTOM-
KOCTb, aAKOCTb ¥ MaTOBOCTb MOBEPXHOCTW, a Takke rpynny 6uouuaos, npenot-
BpallaloLmMx pasBuTMe TPMGOB B ApeBecuHe, ANnsi obecneyeHusi €€ NosIHOLEeHHOM
3awmThl [3]. C uenbio n3bexaHnss HepaBHOMEPHOro HabyxaHusl BOMIOKOH ApeBecu-
Hbl U UI3BMEHEHUSI XapaKTepPHOro A/1s1 JaHHOW NopoAbl A PEBECUHBI PUCYHKA, a Takke
HepaBHOMEPHOrO NMPOHWKHOBEHWS cOCTaBa B PEBECUHY, B MOMIMMEPHYI KOMMO3WU-
uMio BBegeHa (PyHKUMOHaNbHan AobaBka Ha OCHOBE BbICOKOMOEKYNAPHOrO 610K-
cononuMepa, cofiepxallero aMnHHble rpynnel. Peuentypa pa3paboTaHHOro BOAHO-
[MNCNEepCUOHHOIO 3alMTHO-AEKOPATUBHOMO JIECCUPYIOLLErO MOKPLITUSA NpuBefeHa B
Ta6n. 1.

pn6OCTONKOCTb NeccupyroLLero MOKpbITUA UccnefoBany Ha kadefpe 3alym-
Tbl ApeBecuHbl Benopycckoro rocyjapcTBEHHOTO TEXHOIOMMYECKOro yHMBepcuTeTa
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(r MwuHcK). Pe3ynbTaTtbl UChbITaHWiA Nokasanu, Y4TO pa3paboTaHHbIi cocTaB obec-
neynBaeT BbICOKYH 3alluTy ApPeBeCUHbl OT APEBOOKPALUMBAIOLLMX MSIECHEBbIX PU-
60B, 06pa3yeT BOAOCTONKOE 3/1aCTUYHOE «Ablllallee» NokpbiTve. VcnbitaHusa JIKM
NpoBOAWNCL MO CTaHAapTHbIM MeToaukam [4]. OCHOBHble nokasaTenu neccu-
pytoLLero coctaea npvsefeHbl B 1abn. 2.

Takum o6pas3om, paspaboTaHHOe fieccupyloLlee NokpbiTMe AN APEBECHHbI HA
OCHOBE aKpu0BOI aHWOHHOW AWCNEepPCUMM OT/IMYAET BbiCOKas afresvs, BoJO-, CBe-
TO- U aTtMOCEPOCTOMNKOCTb, a TaKke JOoCTaTo4YHas naponpoHuuaemocTb. Jonro-
BEYHOCTb JIECCUPYIOLLEro NOKPbITUA AN APEBECUHbI HANpPsAMYK CBsi3aHa C MPOHU-
KaloWwen cnocobHOCTbIO YacTuy, flaTtekca (akpwaoBoi gucnepcuun), 3aBucslel ot
COOTHOLUEHMA pa3mepa Nnop APeBECUHbl U NaTeKCHbIX YacTul,. TOsbKO NpY UCMNOSb-
30BaHMM cneumanbHbIX BbICOKOAMCNEPCHbIX NaTekcoB (Korga AvameTp uvacTuy,
MeHbLLEe AnameTpa nop ApeBecuHbl) ocyllecTBAsAeTCA 3MdEKT NPONUTKN U JOCTU-
raeTcs BbICOKas [0/ITOBEYHOCTb MOKPbITUA. OCOBEHHOCTbIO AaHHOro coctasa SiB-
nseTca cnocobHoCTb (hopMupoBaTb MaTOBble W MOSyMaToBble MOKPbITUA. Paspa-
60TaHHOe neccupylouiee BOAHO-ANCNEPCUOHHOE MOKPbITUE HE U3MEHSEeT LUBETOBO-
ro OTTEHKa BC/MeACTBME TAHMHOBOIO OKpalUMBaHWS - MPOHWKHOBEHUA U3 ApeBecu-
Hbl BOLOPACTBOPUMbIX OKpalleHHbIX BeLecTB - NPOM3BOAHbLIX TaHWHa. CocTaB siB-
NseTca TUKCOTPOMHbIM U He 06pasyeT NOTEKOB Ha BEPTUKA/IbHbLIX MOBEPXHOCTSX.

Ta6bnuua 1- PeuenTypa BOAHO-AUCMNEPCUOHHOIO SIECCUPYIOLLETO NOKPLITUS
HavmeHoBaHVe KOMMOHeHTa CofepxaHue KOMNoHeHTa, macc. %

AKpUNOBbIiA Nnonumep 45,0
MurMeHTHas koMnNo3uLus 5,0

MnacTtudumkatop (xnopnapacduH) 2,7

MoandunumMpoBaHHbIi BbICOKOMOEKYNSPHBI/A NOANCUIOKCAH 0,8

MeHoracutenb Ha OCHOBE CU/IMKOHA 0,3

MapadunHOBbIA BOCK 1,2

Komnosununa 6noumaos 0,6

BbICOKOMONEKYNAPHBIA 610K-cOnoNNMep, cofepxatinii 0,3

aMVHHbIe TpynMbl

MponuneHrnukonb (koanecueHT) 4,0

[ucnepratop (HemoHoreHHoe MAB) 0,2

Bopa 39,9
WToro 100,0

Ta6nmua 2 - OCHOBHble NoKa3aTe n IeCCUpPYHOLLLErO coCcTaBa
HaumeHoBaHne nokasarens dakTnyeckas BenMuMHa nokasatens
6ecLBeTHbIN, «CBETNbI fy6», «TEMHbI Ay6»,
«nanucaHap», «KPacHoe JePEBO», «OPEX»
rnagkasl, MmaToBasi, 0fJHOpPOAHas NOBEPXHOCTb,
BbISIBNSOLLAS TEKCTYPY APEBECUHBI

LiBeT nnéHkn

BHeLHuit BUA NNEHKM

MaccoBasi fons HeneTyymx BelecTs. % 23-25
PH 6
Bpems BbiCbIXaHWsA [0 CTeneHn «3» npu Tem- 0
nepatype (20+£2)°C, MuH
CTOIiKOCTb NNEHKN K CTATUYECKOMY BO3AeiiCT-

y A 6onee 48

BMIO BOAbI Npu Temnepatype (20+2)°C, y
Apresunsa K ocHosaHuoo, MlMa

YcnoBHas cBETOCTOMKOCTb (M3MEHeHMe Koa-
duymeHTa andysHoro otTpaxeHus), %
YCTOYMBOCTb NOKPBITUA K BO3A4ERCTBUIO
n/iecHeBbIX epeBooKpaLlnBaoLLmnx rpnoos
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MpogonxeHne Tabnmubl 2
MaponpoHuyaemocTb, Mr/(m 4y MNa)

- ApeBecuHbl 6e3 NoKpPbITUA 0,0165
- ApeBecuHbI C NOKPbITUEM 0,0138
3akyeHne

BO/HO-AUCNIEPCUOHHAS NECCUpPYIOLLas KOMMO3MLUMA MNPaKTUYeCKn He umeet
3anaxa, aKo/iormyecky 6esonacHa u He okasbiBaeT BPEAHOro BO3AENCTBUA Ha 340-
poBbe niofeii. OHa npefHa3HadYeHa Ans 3alUTHO-AEKOPaTMBHON OTAENKN U3AeNWii
13 Mo6bIX NOPOA APEBECUHbI, NOAYEPKUBAET €€ penbed U TeKCTypy, npeaoxpaHs-
€T OT [ApeBOOKpaLLMNBAIOLLMX NIECHEBLIX TPUGOB, 06ECNEeYnMBaET BbICOKYIO CTENeHb
3alWUTbl OT HEGNArONPUSATHBLIX BHELIHUX (PaKTOPOB.
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SKONOMYECKN-NMONHOUEHHBIE APXUTEKTYPHbBIE ®ACAAHBIE KPACKU
HA OCHOBE CTUPOJI-AKPUNOBbIX M/TIEHKOOBEPA30BATE/EMN

Xaneukuin B.A.

YupexaeHne o06pa3oBaHnsi «bpecTCcKuil rocyapCTBEHHbI TEXHUYECKUIA YHUBEPCU-
TeT», I. bpect, Pecnybnuka Benapycb, chalecki@inbox.ru

Due to their unique properties environmental friendly water-based emulsion
paints for outdoor application got a leading position on the market of building mate-
rials. Novel recipe for facade paint based on styrene-acrylic dispersion was elabo-
rated by the author.

BBepneHue

PocT nHTepeca o6LeCTBEHHOCTM K Npo6/iemam OXpaHbl OKpyXawLen cpeabl
BHEC CBOM KOPPEKTVBbI B pa3BUTME 1aKOKPACOYHOW NPOMbILLIEHHOCTU. CermMeHT
pbiHKa opraHopasbaBnsemMbiXx MaTepuaioB, UCMOMb3YIOLWNX B KauecTBe pacTBOpu-
Tenew netyyne opraHuyveckne coefgumHeHus (OOC), 3HAYMTENbHO YMEHbLUWCS,
BO3pOC/a NonynsipHOCTb MatepuanoB Ha BOAHOM OCHOBe. Bcé 370 6b110 6bl He-
BO3MOXHO 6€e3 pa3paboTkM XMMUYECKON NPOMbILIEHHOCTbI0 HOBOIO MOKO/IEHNSA
BOZHbIX MNO/IMMEPHbIX AMCNEPCUIA, NO3BONSAIOLWMX YAOBNETBOPATL MNOTPebHOCTU
Aaxe caMblX B3blCKaTeslbHbIX NOTpebuTenei.

B coBpeMeHHOI CTPOUTENbHON NPOMBILIEHHOCTU A0AS NPUMEHSAEMbIX BOA-
HO-ANCNEPCUOHHBIX SlaKOKpacouHbix matepuanoB (B JIKM) (Kpacok, rpyHTOBOK,
LINaTNeBokK, knees, nakoB) cocTtaBnseT 70-80 % OT o6Liero konnyecTsa nakokpa-
COYHbIX MarepuasioB, NpUYeM Ha NepBoM MecTe CTOUT NPOM3BOACTBO M noTpebne-
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HMe BOAHOAMCNEPCUOHHbIX Kpacok (BAK). OcHOBHasA npuuyMHa LWIMPOKOrO WUCMOb-
30BaHMA BJK - HW3Koe cofepxaHue Wu MNoJIHOe OTCYTCTBUE JIETYUMX OpraHude-
CKMX pacTBopuTesniell 1 BbICOKOTOKCUYHbIX coefuHeHunin. BAK - Heroptoun, noxapo-
1 B3pbIBO6E30NACHbI.

CoBpeMeHHble B[ JIKM 3HauuMTenbHO OTNMyalTcsa OT CBOUX NpealecTBEHHU-
KOB, BNepBble NMOSABMBLUUXCA Ha pblHKe B 1970-e . I3MeHeHNA KOCHY/IMCb, Npexae
BCEro, Tvna noJIMMepHOro CBA3YIOLLEro, KOTOPbIM Tenepb SAB/IAKTCA nosmvakpuna-
Tbl, COMOMIMMEPbLI NOSIMAKPUNATOB W CTUPO/IA, COMOSIMMEPbI BUHWNBEPCATATOB U
3TUMEHa, NonmypeTaHbl 1 Apyrne manopeakunoHHOCNOCOBOHbIe noaMMepbl. JTO No-
3BOJIS€T MHOTOKPATHO YBENNUYUTb CPOK CAYXObl TAKOKPACOYHbIX NOKPbITUI. Kpome
TOro, NPUMEHEHMEe LUMPOKOTO KOMMNekca (MYHKUMOHabHBIX f06aBOK (NeHoracuTe-
Ny, peonoruyeckve [ob6aBku, cmauusBaTenu, Aucnepratopbl, KoanecueHTbl, nné-
HOYHbIE W BHYTpPUTapHbIE KOHCEPBAaHTbI U Ap ), KOTOPble GblIM HeAOCTYMHbI paHee,
B 3HAYMTENbHON CTENEHN U3MEHSET XapakTepUCTUKM TaKOKpaco4yHOro marepvana,
obneryas ero HaHeceHue W yBennuMBas MPOYHOCTHbIE CBOMCTBA MOKPbITUA. 3TO
npueeso kK gomuHuposaHuio B[ JIKM B Takmx cermMeHTax CTPOUTENbHOrO pPbiHKA,
KaK Kpacku ANnsi HapyXHbIx pa6orT [1, c. 48-79; 2, c. 261-266; 3, 4].

MeToguka akcrnepumeHTa

ABTOpOM 6blna paspaboTaHa n anpobupoBaHa peuentypa B JIKM gnsa okpa-
CKM MUHepasibHblIX OCHOBaHWI hacafos 34aHuii. M3rotoBneHme npobHbIX 3amecoB
Kpacky OCyLLeCcTB/IANOCh C NOMOLLbIO N1abopaTopHOro AncconbBepa B NONVMEpPHON
EMKOCTM B 04HY cTaguto PacueTHasa o6bEMHasa koHueHTpaums nurmeHta (OKI) B
nonydabpukare coctasnsieT 61,2 %.

Tabnuuya 1 - lMpumepHasa peuenTypa B ﬂKM ONA OKpacKW MUHepasibHbIX NO-
BepxHocTel hacafoB 3aaHuni

[

Ne HanmeHoBaHne KOMMNOHEHTa CopepxaHue, macc. %
1 Boga 20,50
2 KanbuuT (MpamopHbIii NOPOLLOK), opakums 2 MKM 35,00
3 Kanbuut (MpamopHblii NOPOLWWOK), (hpakuns 5 Mkm 12,00
4 KanbuuT (MpaMopHbIii nopoLok), hpakuymsa 10 MkM 3,50
5  Tanbk, hpakymsa 8 Mkm 3,50
6  [uokcua TuTaHa cynbdaTHblii 8,00
7 MonumepHsbIil NNéHkoobpasosaTenb (BogHas Aucnepcus cononu- 15.00
Mepa nonnakpunaTos u cTupona) ’
8 TmapokcumeTunuennwnosa (peonornyeckas godaska) 0,35
9  MonuakpunoBseblii 3aryctutens (peonoruyeckasn gobaska) 0,20
10 KoanecueHT (Dalpad Filmer™, Dow Chemical Europe) 0,51
11 40 %-Hblii BOAHbIA pacTBOP Nonunakpuiara HaTpus (gucnepraTop) 0,35
12 HewuoHoreHHsbIli MAB (Berol 048, Akzo Nobel) 0,15
13 3mynbcusi CUIMKOHOBOMO Macna (neHoracuTtesb) 0,31
14 TapHblli KOHCEpPBAHT 0,31
15 TNEHOYHBIA KOHCEpPBAHT 0,10
16 Monudpocdar HaTpusa (YMArYnTe b BObI) 0,20
17  Ammuak (perynaTop KMCNoTHOCTM) 0,02

B kauyecTBe 6es10r0 nNUrMeHTa 6bls BbIGPaH AWOKCUZ TUTaHa, NOJyYeHHbIH Mo
cynbatHomy metogy (Kronos 2190™, Kronos Titan). [lJaHHas mMapka oTnu4yaeTcs
NOBEPXHOCTHON 06paboTKOl OKCMAaMWU KPEeMHUS U asiloMUHUS 1 obnagaeT BbICO-
KO yCTONUMBOCTbIO K choTodecTpykumn. OB6bIYHO cy/nbddaTHble Mapky AMoKcuaa
TMTaHa OTNMYalTCA cnabbiM XENTbIM TOHOM, OAHAKO WCMOJb30BaHHbIA MPOAYKT
o6nagaeTt BbICOKOW 6enn3Hoi. Vcnonb3oBaHWe B peLenType MUHepasibHbIX Ha-
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nonHUTEnNeli ¢ pasnnyHoi oopmoit yactuy (Kybrnyeckne n nnacTUHYaTble), a Takxe
LUIMPOKOro hpakLMOHHOIO cocTaBa Mo3Bo/IseT NoslyvyaTb O4HOPOAHOE MOKPbITME, a
TaKxe NnoBbILLIAET YKPbIBUCTOCTb KPAaCKW.

ABTOpOM 6bI/I0 NPOBEAEHO McCcefoBaHme nonyvyeHHon B JIKM, npuuém 6bl-
Na uccnefoBaHa Kak cama Kpacka, Tak U NokpbiTve Ha eé ocHoBe. MeToAuKM UChbl-
TaHWii COOTBETCTBOBA/IM AENCTBYIOLMUM B 1aKOKPACOYHON OTpac/ivM TeXHUYECKUM
HOpMaTVBHLIM MPaBOBbIM akTaMm. BsAskocTb no Bpykdungy onpepensnacb Ha 20
06/MyH npu 20 °C ¢ nomoulbio wnuHaens Ne 05 Ha poTauyMoHHOM BUCKO3UMETpE
mogenn RVDV-E, npoussoacTtBa Brookfield Engineering Inc. Bsskoctb no ICI on-
pegensanack Ha 750 o6/mMuH npu 23 °C Ha BUCKO3MMETPE Tuna «KOHYC-MIMTa», Mo-
nenn CPD 2000 DI1LT, npousBoacTBa Research Equipment London. YkpbiBu-
CTOCTb, @ Takxe LBETOBble KOOpPAWHATbl MOKPbITUS ONpeAensnucb Ha cnekTpodo-
TomeTpe X-Rite SP 62. B kayecTBe NOAIOKKM ANsi OnpeAeneHns ONTUYECKUX Xa-
pakTepuCcTUK GbIIN NCNONb30BaHbl CTaHAAPTHbIE WaxmaTHble Aocku Leneta Charts
10B. Pe3ynbTaThl UccnepoBaHus npeacTtaB/ieHsbl B Tabs. 2.

Tabnuua 2 - XapakTepucTuka paspaboTaHHoi B JIKM ans okpackm MuHe-
panbHbIX NOBEPXHOCTEN (hacafoB 34aHui

Ne HaumeHoBaHue nokasarens MeroA bakTuueckoe snade-
nCnbITaHUs Hue
1  BHeLWHwWit BAS NOKPbLITHSA FOCT 28196 TAZE;;EZ:HO&D‘BZ%&ZAJ;?:
2 MaccoBas fons HeneTyuux sewecTs, % FOCT 17537 61,2
3 BogopogHsblii nokasarens, pH FOCT 28196 8,5
4 YKpbIBUCTOCTb BbICYLLUEHHOW NEHKU, [/M* rOCT 8784 170
'5 CTteneHb nepetmpa, MKM FOCT 6589 40
6 CTONKOCTb NOKPbLITUA K CTATUYECKOMY BO3/eii- FOCT 9.403 He MeHee 48
CTBUIO BoAbl Npy Temnepartype (20+2) “C, u
7 Bpewms BbiCbIxaHus [0 cTeneHun 3 npu Temnepa- rOCT 19007 He 6onee 1
Type (20+2)°C, y
8  BsasKocTb Kpacku no bpykdwungy, 20 06/MuH, cll 9500
9 BsAskocTb kpacku no ICI, 750 06/MuH, cll 140
10 YKpbIBMCTOCTbL onTuyeckas, % 95,0
L 96,46
11 LUpert B KoOpAvHaTtax Lab a-0,55
b +1,51

BbiBOAbI

1. PaspaboTaHHas (pacagHas Kpacka MOSHOCTbIO COOTBETCTBYET AeWCTBYIO-
MM B OTPac/iM TEXHUYECKMM HOpMaTMBHbLIM NpaBoBbiM aktam (CTB 1197-2008).

2. Bbicokve noTpebuTenbckne CBOWCTBA Kpacku 6Gblav NOATBEPXAEHbI Npume-
HEeHMeM eé Ha peasibHbIX CTpPoOWTesbHbIX 06bekTax B Pecnybnuke bBenapycb. Mo-
HUTOPWHI NOKPbLITUIA B TeUeHMe NepBOro roga akcnjayaTauuv nokasbiBaeT, 4YTO Npu
YCNOBUW MONHOIO CO6M0AEHUS TEXHOMOMMN HAHECEHUS TaKOKPACOUHbIA Cnol ume-
€T BbICOKYI0 afres3vto K OCHOBaHWI0, He pacTpeckuBaeTcsl, He MeneTcs, coxpaHseT
CBOW LBETOBOW TOH.

Cnuncok LNTNPOBaHHbIX NCTOYHUNKOB
1. Schwarz, M. Waterbased Acrylates for Decorative Coatings / M. Schwarz, R. Baum-
stark - Hannover: Vincentz Verlag, 2001. - 282 p
2 Bpok, T. EBponelickoe pyKkOBOACTBO MO /1aKOKPACOUYHbIM MaTepuasam v nokKpbITH-
am / T. bpok, M. 'poTteknayc, M. Muwke; nep. ¢ aurn, nog ped. J1.H. Mawnakosckoro. -
Mocksa: MaliHT-Mepguna, 2004. - 548 c.
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3. Xaneukuii, B.A. ApXUTEKTYpHble BOJAHO-AWCMEPCUOHHbIE STAKOKPACOUHbIE Kpacku
0151 HapYXHbIX paboT / B.A. Xaneukuin, 3.A. Typ /| MeHgeneesckne yuteHna 2011 r.: c6.
Hayuy. cTaTteli MeXBY30BCKOI Hay4.-MeTof. KoHd)., bpecT, 25 dpeBpansa 2011 r.; nog, o6LL.
peq. HC. CryneHb. - Bpect: bpl'y, 2010. - C. 93-96.

4. Xaneukwuin, B A. ViccnepoBaHue BAMSIHUSA MoaucbmKauymn akpuioBbIX NIEHKOOOpa-
30Bartesieli Ha CBOMCTBA /TaKOKPaco4HbIX MaTepuanos / B.A. Xaneukuii, B.H. MaxarywwmH //
BecTHVK BpecTtckoro rocyjapCTBEHHOro TeXHUYecKoro yHusepeuteta. - 2003. - No2: Bo-
[0X03AACTBEHHOE CTPOMTENLCTBO, TEMN/I03HEPreTuka, akonorns - C.81-83.

5. Matepuasibl nakokpacouHble hacagHble. ObLLUye TEXHUYEeCKMe TpeboBaHysA. MeTopbl
uenbitaHuii: CTB 1197-2008. - Beea. 01.01.2009. - MuHck: Mocctangapt, 2008. -9 c.
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SKOAHTPOMOLIEHTPUYECKUA MOAXO[ KAK CPECTBO MPEO/JONEHUA
COLMNANBHO-3KOIOMMYECKON HAMPSXXEHHOCTU1

Llenaes C.IN., Aawkesu4 A.H.
YupexaeHne obpasoBaHua «bpecTckuii rocyfapcTBEHHbI TEXHUYECKUIA YHUBEPCHU-
TeT», . bpect, Pecnybnuka benapycb, cepaevsp@tut.by

Manufacture of risks. Technological and social interpretation of risks. The insti-
tutional system does not contain growth of risks. The basic ways of regulation of
forms of display of risks.

BBepeHuve

[nsa notpebHocTel 06LWECTBEHHOW MPaKTUKM Hef0CTaTOMHO MHEHUS Hacene-
HMA O BO3MOXHbIX ONacHOCTSAX. CneayeT BbIACHATb Te MPOLECChl, KOTOpble pa3Bu-
BalTCHA Ha OCHOBE 3TOr0 COCTOSAHWSA, KaKOBbl MX Hanpas/IeHHOCTb W MepPCneKTVBbI.
VIMEHHO MO3TOMY peakuuss obuecTsa, ero MHCTUTYTOB Ha MOSBMEHWE W pacnpo-
CTpaHeHne puckoB, (DOPMUPYIOLLMXCA B XOA4e COLMasibHbIX U3MEHEHWUN, yrpoxato-
LUMX XM3HW O6LLEeCTBA WM XMU3HW NPUPOAbI, K HaCTOALLEMY BpeMEHM Okasanacb B
LEeHTpe mccnenoBaTeflbCKoro BHUMAaHUA, MPULLIO NOHMMaHWe TOoro, YTo pesynbTa-
Tbl PUCKOB COBPEMEHHOI MOAepHM3aUun NPoSABATCA NMWb B GyayLLeM.

OcCHOBHas yacTb

KpuTnyeckoe cocTosiHMe couuanbHOW CUCTEMbl HacTynaeT Torga, korga npo-
M3BOACTBO PUCKOB CTAHOBWUTCA AOMWHMPYIOLMM W CONPOBOXAAETCHA COOTBETCT-
BytOLLEel TpaHcdopmaunein coumanbHbIX WHCTUTYTOB M HOPM, @ Takxe yTpaTtoi
KOHTPO/A Hafj counanbHO-3HAYMMbIMY NpoLeccaMu. Peakumn Ha onacHOCTWM HOCAT
0onocpefoBaHHbIA 1 OTAANIEHHbIA BO BPEMEHMW XapakTep 1 nopoxgatTcsa ux oble-
CTBEHHO 3HAYUMbIMW NOCNEACTBUMAMW. [N OLEHKN COCTOSHUSA HanpsXXeHHOCTW B
nutepatype npegnaralwTca cnefyolme ctagun: ctagusa OTCYTCTBUA HanpshKeHHO-
cTu, dmkempyowasa c6anaHCMpPoOBaHHOCTbL YC/IOBUIA 1 TpeboBaHWil, a Takke Hame-
pPEeHUA 1 0XUFAHUIA couManbHOro cybbekTa; HavyanbHas (audpdysHas) ctagus, Ans
KOTOPOI CBOMCTBEHHO COCTOSIHME O6LLECTBEHHOIO CO3HaHWUsA, COMPOBOXAatoLeecs
OLEHKOW CUTyauMn Kak Bbi3blBatoWweil AMCKOMMOPT XWU3HEHHbIX YCNOBUIA; cTagus

1 Pa6oTa BbINO/HEHA B paMKax [0CyAapCTBEHHOW NporpaMMbl Hay4HbIX UCCNEAOBAHUIA
Ha 2011-2015 rog «HayyHoe obecnevyeHne 6e30MacHOCTU M 3almMTbl OT Ype3BblvaliHbIX
cutyaumin 2015» (Mognporpamma «CHUXEHNE PUCKOB Ype3BblvaliHbIx cuTyaumin 2015»)
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SIBHOW HanpsbKeHHOCTW, A/151 KOTOPOI XapakTepHO CO3HaHMe 3KOJSI0rMYecKoi pucko-
TEHHOW cUTyauuu, peasibHO yrpoxarlleil nHTepecaM coumanbHOro cy6bekta, no-
AB/IEHNE MPU3HAKOB FOTOBHOCTM MPOTMBOCTOSATb HeXenaTeflbHbIM W3MEHEHUAM;
CTaausl KOH(PIMKTa, Ha KOTOPOIA 3aBepluaeTcs 0CO3HaHUe CoumasibHbIM CyObeKTOM
rny60KOro HECOOTBETCTBUS CIOXUBLLEWCA CUTyaLMM €ro LEHHOCTSIM U MHTepecam,
nosiBNSieTCSA rOTOBHOCTb YCTPaHWTb JaHHOe HEeCOOTBETCTBME MYTEM COLUASIbHOIO
CTOJIKHOBEHMS, NpesnpuHUMAtOTCS LiesieHanpaB/ieHHble KOH(DINKTHbIe AeACTBUS 1
T.M. Mpryem KOH(INKT He SBNSIETCA COBEPLUEHHO CaMOCTOATE lbHbIM (DEHOMEHOM,
a npeacTaensieT coboii NocrefHw, HO Hanbonee OCTPYH CTafuMi0 CTaHOB/EHUSI
HanpsHKEHHOCTU, Bbipaxatollell Kpu3ncHyo cutyaunto. [Mogpo6Hee cm. 1]. Mpuyem
«PeanbHoe BNusiHWME 3TOW CUTyauuMn Ha HacesieHue, coLManibHO-3KOHOMMUYECKYHD U
couManbHO-NOIMTUYECKY0 06CTAHOBKY B CTpaHe (PErMoHe) He MOXET ObiTb OLeHe-
HO UCK/TOUUTENbHO MpY MOMOLUM XapaKTEPUCTUK TEKYLLEro COCTOSIHWUS OKpyXXato-
el cpefbl 6€3 NPUMEHEHUS COLMaNbHO-3KOHOMUYECKMX NOAX0A0B» [2].

OO6bIYHO pUCKM AeNnsTCA Ha ABa TUna: Mera-puckuy, UMeroLme robasbHble no-
CNefCcTBUS, 3aTparMBarlLme BCHO CPeay XWU3HW YesoBeka (Takue, kak UepHOoObINb,
COBPEMEHHbIE BOWHbI); PUCKN «MNOBCEAHEBHbIE», (Takue, Hanpumep, kak Hakonne-
HVe 6bITOBbIX OTXOA0B, UHAYCTPUASIbLHOE U TPAHCMOPTHOE 3arpsi3HeHne).

B nocnefHue rofbl NpousoLlen CABWUT OT «TEXHOSIOTUYECKON» puck-pechek-
TMBHOCTM B CTOPOHY COUMasIbHOM M MNOSUTUYECKOW MHTeprpeTauMu npob6/emsbl.
Kpnanc ecTtb peanusauusi puUckoB, 3TO 0OLLECTBEHHOE COCTOSIHWE, PUCK Xe Npo-
LeccyanbHas xapaktepuctvka pesaTenbHocTU. C60M B HOPMATMBHbLIX CUCTEMAx
MMMaHeHTHO cofiepxaT B ce6Ge pUCK B HepacKpbITOM BWAE, B KA4ecTBe MOAUYMHEH-
HOTO MOMEHTa WM KOCBEHHOTO pe3ynbTaTa. [paHb MeXay HOPMOW U OTKIIOHEHUEM
CTaHOBUTCS Bce 60siee OTHOCUTENLHOW, Gonee TOro, Korga OTK/IOHEHME CTAaHOBUT-
CA HOPMOWA, MOHATUE pUCKa TePSEeT CBOM CMbIC/ U 3HAYEHMe, NPUYEM B HacTosLLee
BpeMsi 06bEMbI PUCKOB BO3pacTalT, a HOpPMaTWBHAs YCTOMYMBOCTb COLMAsIbHBIX
CUCTEM yMeHbLUaeTcsl. Cuctema HOPM M MHCTUTYTOB NepecTana cAepxXuBaTb puc-
Kn. Bonee TOro, oHa crtana vx NPoOBOLMPOBaThb, BAUSHUE CTapbiX U hopMrpoBaHue
HOBbIX MHCTUTYLMOHA/IbHO PUCKOT€HHbIX CUCTEM CTasio yCUNMBathbes. [eBnaHTHble,
OTK/IOHAOLLMECS CUCTEMbI CTa/IM NOAYMHATbL CBOMM MHTEpecam Te CTPYKTYpbl, KO-
TOpble COXPaHWIUCHL OT MPEXHWX BPEMEH, WMCMOSMb3ys pecypchbl, AOCTaBLUMECA B
Xoe MoAepHU3aLmm.

Yxe obuienpusHaHo, 4TO npeanockiikamy QOpMUpOBaHMNA «o6LLecTBa Bce-
o6Lero pucka» MoryT 6biTb: 1) OTCYTCTBME B HEM, NMpexae Bcero, B ero npodyec-
CMOHa/IbHOI Ky/bType M Hay4YHOM MO3HaHUW, PUCK-pedhekcun Kak NOCTOSIHHOro
aHann3a coumanbHOl 1 NPUPOAHON UEeHbI COGCTBEHHOIN AEATENbHOCTU; 2) NpeHe6-
pexeHue K MHCTUTYLMOHaNM3aLun puck-pediekcun, To ectb K Heo6xoanMOoCTH 3a-
TpauvBaTb BCEBO3PACTalLLYH YacTb MaTepuasibHbIX U UHTENIEKTyaslbHbIX pecyp-
coB O6LllecTBa Ha cO3[aHne «puck- nopsigka», NOHMMaemoro Kak BCTPOEHHbIN B
npotecc o6LL,eCTBEHHOIO NPOU3BOACTBA HOPMATUBHO-LLEHHOCTHbIW perynsaTop, or-
paHuuMBaloLWniAi ero puCKOreHHocCTb; 3) CTUpaHUe rpaHulbl Mexay CcouuvasibHOM
HOPMOI1 1 naTosiorveid, NPUMUPEHNE C PUCKOM Kak HEU3BGEXHbIM YC/IOBUEM Yeso-
BEYECKOro CyLLeCcTBOBaHUS B «MepexoHblii» nepuofd» [3]. MNepBas cBuAeTeNbCT-
ByeT 06 YMeHbLUEeHUM Ky/IbTYPHOrO pecypca, Tpebyemoro Ans Toro, 4Tobbl aganTtu-
poBaTbCsl K M3MEHMBLUMMCS YC/IOBUSIM €ro CyllecTBOBaHUsi. BTopas TpebyeT Bce-
06bEMAIOWENA MHCTUTYUMOHANN3aUNN pUCK- peddfiekcun, nepexofa K B3avMHbIM
MHCTUTYLMOHA/IbHO 3aKpPEen/IeHHbIM CaMOOrpaHuyYeHnsam (3anpetam). TpeTbsi rOBO-
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puT 0 gectabunusaumm HEKOTOPOro BCEOOLLEro OCHOBAHUS CaMOCOXPaHSoLLEro
noBejeHnss yenoseka M o6uiLecTBa, B 06LeCTBe BCeOOLLEro pucka - pasHOBecue
CMellaeTcs B CTOPOHY NPOM3BOACTBA PUCKOB, a He bnar.

Co3HaHve counasbHblX Cy6bEKTOB CONPOTUBASETCA NPUHATUIO akTyaslbHOCTH
npo6aembl pucka. NS HOPMATUBHON CUCTEMbI NPUHATUE «PUCK- MMNepaTmBa» 03-
HavyaeT 6a3ncHble Npeobpa3oBaHns, a 3Ha4YUT, CUCTEMHbIE UHCTUTYLIMOHHbIE U3Me-
HEHUs, Yero B HacToslLLee BPeMS He NPOUCXOAUT.

B HacToslee Bpems ycunusamu psga aBToOpoB CknafblBaeTcs napagurma, Ko-
TOpyl0 NpeanosiaraeTcs Ha3BaTb "9KOAHTPOMOLLEHTPUYECKON", ncxogsawas us Toro,
4YTO couuasbHble UMNepaTuBbl ABNAIOTCA NPU3MONM, B KOTOPOW onpeameymBaloTcs
npoteccol, hukcupyouwme MHoroobpasme cBsi3eil U OTHOLIEHWIT (HOPMATMBHO 3a-
Kpennsembix) B COLMOMNPUPOAHbIX cucTemax. MoaToMy npu npuMEHeHUn AaHHOW
napagurMbl He06XxoAUMO Mpexae BCEero UccnefoBaTb He CTOPOHbI COLMONpUpoa-
HbIX CMCTEM (4efnioBeka W cpeny obuTaHWs), a Te HOpMaTMBHO OMocCpefoBaHHbIe
CBSI3U, KOTOPbIE BO3HMKAKT U PYHKLUMOHUPYIOT MEXAY HUMK [cMm. 4].

B akoaHTponoueHTpMyeckol napagurme COLManbHOTO CUHTE3a U CouMasbHO-
r0 MNO3HaHWA M3Ha4YaslbHbl HE TPyNMbl C NpeAnMcaHHbIM UM CO3HaHMEM W AesTeslb-
HOCTbIO, @ KOHKpPETHble Cy6bekTbl (MHAMBUAYaIbHbIE WM COBOKYMHbIE), KOTOPble
OCYLLECTBNAKT ONpeAeneHHbli HopMaTrBHbIA BblGop (cBOGOAHO WAM nopg, Aasne-
HMeM) 1 B UTore o6pasyloT HEKOTOPble OGLLHOCTW, XapakTepusylolmnecs MeHTasb-
HOCTbIO M MHTEHUMOHA/IbHOCTLIO, (OUKCMpYEMble CknablBalolleincsa napagurmon,
CMoCco6HOW Oka3biBaTb 06paTHOe BAWSHWE Ha npoluecc OpMUPOBAHMSA UM CaMOON-
pefeneHns coumanbHbiX CYyObEKTOB U MX OTHOLLEHMS K puckaM. B cchepy uccnepo-
BaTeNbCKOr0 BHMMaHUS nonajalT WHTeHuuW, nexauime B 0OCHOBe (hopMMpOBaHMA
HOPM Y WHCTWUTYTOB, OMNpeAensowmnx CXembl AeATeNbHOCTHU, 06LeHus u noseje-
HUS, Kacawlmecs Kak OTHOWEHWA BHYTPWM CyOBEKTOB Tak W WX CBA3WM CO CPefoW.
TeM cambiM 4esl0BEK BHOCWUT B OKPYXalLWil ero Mup COCTOSIHWE W Hanpas/ieH-
HOCTb CBOEro CO3HaHusA. HaunHaeT paboTaTb MeXaHu3M UHTepgepeHLMn NYHO-
CTHbIX W 9KOCOLMOKYNbTYPHbIX A€TEPMUHAHT, Oonpeaensowmx opmy CBsA3n Yesno-
BEKa CO cpepoii.

B xofe couunanbHOW KOMMYHUKaLMN B MHCTUTYLMOHAIbHO O(DOPM/IEHHYIO CUC-
TeMy OTHOLLEeHWIA "BTArMBaeTca" MHOXECTBO CyObEKTOB - HOCuTenei pasHbix cy6-
KyNbTyp W pasHbIX TUNOB 3HaHWUs, DOPMUPYIOLLUX CBOEOOPa3Hble TEKCTbl Y KOHTEK-
CTbl OTHOLWEHUI. CoaepxaHne Kaxaoro Tekcta cneumguyHo. Y ero UCTOKOB - NnY-
HOCTb, OnpejenieHHbIM 06pa3om BK/lOYEHHas B napagurmy, HO YpOBEHb ee COLMuO-
KyNbTYpHOW Cy6beKTUBHOCTU B CUCTEMe CBA3el CyllecTBEeHHbIM 06pa3oM BvseT
Ha TEKCTYa/IbHOCTb U KOHTEKCTYasIbHOCTb OTHOLUEHWA. HopmaTuBHbIE U WHCTUTY-
LUMOHasbHble TPE6OBaAHUA U MMNEepaTVBbl, UMEOLLME XapaKTep orpaHnynTenein co-
unanbHoOro Bbi6opa, BKIKYAKTCA B MHOrOYPOBHEBbIV KOMMIEKC PasHoo6pasHoi
OeATeNbHOCTN, HOPMATMBHO (hopMupyloLw el couMonpupPoaHY0 CUCTEMY B ee [/10-
6anbHOM M I0KaNbHOM acnekTax. BNASCb UTOrOM HOPMOTBOPYECTBA, Ha3BaHHbIe
MMmnepaTMBbl B KOHEYHOM MTOre HauMHaKT AVKTOBaTb COAEPXaHWe HOPM U MHCTU-
TYTOB, PeramMeHTUpYLLNX BCE KOMMOHEHTbl CTPYKTYpPbl XW3HEAEeATe/IbHOCTU Ha
No6oM ee ypoBHe. Takve HOPMbI ¥ MpaBunia MOryT HOCUTb Kak KOHTEKCTyaslbHbIi, Tak
1 SIBHO BblpaXXeHHbIN U gaxe opmann3oBaHHbI xapaktep, npegnonaras pasHoo6-
pasHble cnocob6bl COLManbHOro perynmpoBaHns 1 qoopMbl NPOSBEHUS PUCKOB [CM. 5.

3aknyeHve

HecoMHeHHO, YTO 3KOaHTPOMOLEeHTPUYeckan napagurma counasnbHOro nosHa-
HAA U HOPMATMBHOI WHTepnpeTauun 3KOJ0rMUYECKOro 3HaHWsA, onpeaensoliero
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Oenn feaTenbHOCTU, OTKPbIBAET HOBble BO3MOXHOCTW A/151 KOHUENTyaslbHOro onu-
caHusl peanbHOCTW, PerynnpoBaHns CouMabHbIX NPOLECCOB U CHATUA BO3MOXHbIX
9VICKOB.

Crm1CcOoK LMTUPOBaHHbIX NCTOYHUKOB

1. CocyHoBa, W.A. CoupanbHO-3KoMormyeckas HanpshkeHHOCTb: MeToA0s0rUs 1 Me-
Toavika oueHku // Coumonormyeckue uccnegosanms. - 2005. - Ne7. - C. 94-103.

2. Annukuia, O H. Poccunst kak akocuctema / O.H. AnHuukwmia 1l Coumonornyeckue mc-
cnepoBaHuA. - 2005. - Ne7. - C. 84 ucnep,

3. Annumin, O H Skonormyeckas couponorust kak puck-pedpnekcnst / O.H. Axvukuia //
Couumornoruyeckme nccnegosaHus. -1999. - Ns6.- C. 50-65.

4. Qpviase, T.M. Ha nopore akoaHTponoLeHTpuyeckoii couponorum / T.M. Opuaze //
O6LECTBEHHbIE HAayK/ U COBPEMEHHOCTb. -1994. - Ns4. - C. 97-103.

5. Opuaze, T.M. SkoaHTpOMOLEHTpUYECKasi NapaaurMa B COLMa/IbHOM MO3HaHUM U
counanbHoMm ynpasnenunn / T.M. Qpuaze // Yenosek. - 1998. - Ne 2. - C. 95-97.

YAK 1+574:001

HEOMPEAENEHHOCTb W PUCKN: NMPOBJIEMA NOHNMAHWA
M MHTEPIMPETALUNWN*

LlenaeB C.I., LenaeBa H.C.

YupexpaeHue obpasoBaHus «BpecTckuii rocyapCTBEHHbIN TEXHUYECKU YHUBEpCU-
TeT», I bpect, Pecnybnuka benapyco, cepaevsp@tut.by

Problem of safety and its aspects. Risk and uncertainty. The basic interpreta-
tions of risk and uncertainty. The basic concepts of risk. A problem of management
of risks. An estimation of risks.

BeepeHue

Mpo6neMa 6e30NacHOCTY K HACTOSILLLEMY BPEMEHUN 3aKOHOMEPHO HaxoauTCs B
LeHTpe BHUMaHMWsl, 3TO 06YC/OBMNEHO NPUOPUTETHOCTHLID NpPaB UM MHTEPECOB Yeso-
Beka 1 npobsem obecrneyeHns rocyaapCTBEHHON (HauMoHanbHONM) 6e30MacHOCTHU.
B ycnoBusix NOCTCOBETCKOrO NpOCTpaHCTBa Npo6/eMbl YenoBeka UCCNefylTcs u
npakTUyYeckn pellalnTcs B pamkax rocyaapCTBEHHOW WM couuasibHoW 6e3onacHo-
cT. O4eBUAHO, YTO HEOBXOAMMO CMELLEHME aKLEHTOB B TPaKTOBKe 6e30MnacHOCTH
B CTOPOHY YesI0BEYECKOro pas3BuUTUs, nocfiejHee BBeAeHO B 060poT Mporpammoii
passutuss OOH (MPOOH) B 1990 roay, a ¢ 1999 roga B pamkax 3TOW NporpamMmmbl
6blna noctasBneHa 3afgava ob6ecneyeHus NOoHWMaHWsA TOro, YTO pasBUTUE [OSHKHO
CNYXWTb UHTEpecaMm YesioBeKa 1 PackpbITUI0 ero BO3MOXHOCTeli. B cooTBeTCTBUM C
3TolA NporpaMMoii pasBuTe YesioBeka - 3TO MpoLLecC paclunpeHus ceoboabl, npu-
YeM pasBUTUE He TOXAECTBEHHO 3KOHOMWYECKOMY pPOCTY, KOTOPOE eCTb /1llb
CPEeLiCTBO peLleHns 3a4a4 B chepe pasBuUTUS YesloBeka.

OpfHako paclumpeHne cBo6obl Bbibopa CBOVMU OCHOBAHUSIMU U CNEeACTBUSIMU
MMeeT yCuneHne pasHoobpasns BUAOB AESTENBHOCTY, a ciefjoBaTe/lbHO, U PUCKOB

2PaboTa BbINOMHEHA B pamkax 0CyAapCTBEHHON MporpamMMbl Hay4HbIX UCCnefoBaHui
Ha 2011-2015 rog «HayuHoe obecneueHne 6€30MacHOCTU M 3almUTbl OT Ype3BblYalHbIX

cutyauuii 2015» (Mognporpamma «CHKEHME PUCKOB Ype3BblvaiiHbIX cutyauuii 2015x»)
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uMm npucywmx. Mprnyem B pamkax NMPOOH B kayecTBe rnaBHbIX 0603HaYeHbl [Ba
acnekta 6e3onacHocTu: cBo60Aa OT MOCTOSHHbLIX Yrpo3 M 3aliMTa OT BHe3anHblX,
onacHbIX MNOTPSAICEHWI U BblAENEHbl B KAYECTBE OCHOBHbIX; 3KOHOMMYeckas, Npoao-
BOJIbCTBEHHASA, 3KOMOrMYeckas, NnyHas, nonuTuyeckas, oblecTBeHHas, Ky/bTyp-
Has 6e30MacHOCTb, a Takxe 6e30nacHOCTb A1 340P0BbS.

OcHOBHas 4yacTb

Yrpo3bl 6e30MacHOCTM MHOXECTBEHHbI W pa3HO06pas3Hbl M peanusyloTcs B
ypesBblyaniHblix cuTyaumsax. O6Was xapakTepucTuka 4pesBbluaiHblX CUTyauui
noapo6HO NpefAcTaBnieHa B Mntepatype [cM. 1], rae oHW knaccudhmumpytoTcs no: a)
hakTopam dopmupoBaHma (MPUPOAHbIE, COLMASIbHO-9KOHOMUYECKME, KOMMJIEKC-
Hble); 6) No nopaxawwum gaktopam (MepBUYHbIE, BTOPUYHBIE); B) MO KPUTEPUSIM
BO34elicTBNA (3KOMOrMyeckme, NoNUTUYECKne, 3KOHOMUYEeCKue, OpraHu3aLyOoHHO-
ynpaBneH4yeckMe u T.4.); 1) N0 TAXECTU NocneacTsuii u macwrtabam pacnpocTpa-
HeHUs (Y4acTHble, /IoKasbHble, MECTHble, permoHanbHble, pecnybamnkaHckme, TpaHc-
rpaHuyHbIe); 4) MO CKOPOCTM pacnpocTpaHeHus (BHes3anHble, 6GblCTpopa3BMBato-
Lmecs, YMepPEeHHO-CKOPOCTHbIe U T.4 ); €) N0 XapakTepy MNpoucxoxaeHus (TexHo-
reHHble, NPUPOAHbIE, 3KOSIOTMYECKME, COLUAnbHO- U BOEHHO-NONNTUYECKNE); X) N0
XapakTepy 3KO/10rMyecKkoro nopaxeHuns (NpMpoAaHble U aHTPOMOreHHble, BHE3anHble
W ANvTenbHbIE); 3) MO MaclTabHOCTM 3KO0rMyYecknx nocneacTeuii (¢ oopmmpoBa-
HVEeM 30H Ype3BblyaliHOM 3KONOrMYeCcKol cuTyauumn, ¢ opMMpoBaHMeEM 30H 3KOJ0-
rmyeckoro 6eacteust). CyLLecTBEHHO, YTO NpuBEeAEeHHas Knaccuukauns LONOMHS-
eTca aHann3oM O06BLEKTOB MO BEPOATHOCTM BO3HWKHOBEHMSA OMNACHbLIX CUTyauui, a
Takxe getanu3auneil MporHo3oB Ype3BblYaliHbIX COObITUIA, UX MoKa3aTensmMu BO3-
OEeNCTBMA Ha OKpyXXarLLyto cpeay.

Ycnex nwo6oro Buaa AenaTenbHOCTU HENOCPEACTBEHHO CBSA3aH C OTHOLUEHWEM
K BO3HMKAOLWMM NpY ee OCYLLEeCTB/IEHNN pUckam, nocrefHvne TeCHO CBSA3aHbl C He-
onpeneneHHoCTbio, KoTopas ob6najaeT ele 6onblieli CTeneHbl pasHoobpasuns
NposiBNeHniA 1 cogepxaHns. KonnuecTBeHHas MHTepnpeTauns HeonpeaeseHHOCTH
N eCcTb COOCTBEHHO PUCK, T.€. PUCK eCTb (hOpMa UM CMOCO6 CHATUA HeonpeaeneH-
HOCTU. OHAKO MHOrOrpaHHOCTb MPOLLECCOB CHATUS HeonpedefnieHHOCTW, WX cne-
LMPUYHOCTb NPUMEHUTENBHO K pas/inyHbiM cdepam AesTeNbHOCTU Ha CerofHsL-
HWA feHb He JaeT OAHO3HAYHOro MOHMMAaHWA CYLWLHOCTWM pucka. Puck Bcerga cBsi-
3bIBAETCHA C OMAaCHOCTbIO, C BO3MOXHOCTbIO HEAOCTWMXEHWS MOCTaB/IEHHbIX Lenel
WX NOJSIyYeHUs ONnacHbIX HenpeaBuAeHHbIX pe3ynbTaToB. OAHaKo B NOSHON Mepe
cofepxaHue pucka MOXHO PackpbiTb NWLWb aHaNn3Mpys CUTyauuto, T.e. COBOKYnN-
HOCTb (DaKTOPOB U YCN0BWIA, (HOPMUPYIOLLUX COOTBETCTBYIOLLEE «OKPYXEHUE» TOro
WM WMHOTO BWAa OEATENbHOCTU, NPU Ha/IMYMU BO3MOXHOCTEW a/ibTEepPHaTUBHOMO
nosegeHuns. Cutyaums pucka xapakrepusyetcss 06blYHO: HeonpeaesieHHOCTbI W’
CNyYaiHOCTbIO, CyLleCcTBOBAHMEM OMpedefieHHbIX asibTepHaTuB NOBeAEeHUs, BO3-
MOXHOCTbIO OnpeAeneHns CTeneHn BepPOATHOCTU NOMYYEHUS OXUAAEMbIX pe3y/ib-
TaToB 1 T.4.

CocTosiHVe HeonpeaeneHHOCTW, CBOMNCTBEHHOE NpaBja B pas/IMyHON CTeneHun
BCEM BMAaM YesioBEYeCKOW AeATeNbHOCTM, CBA3AaHO C TeM, YTO cucTema «gesi-
TENbHOCTb - OTHOLUEHUS» («noBefdeHue - O6LLEeHNE») B CBOEM (DYHKLMOHUPOBaHUN
o6ycnoBsieHa MNPOTUBOPEUMBLIMUA NPUYMHHO-CNEACTBEHHbIMY CBA3SMU. B npe-
AenbHOo obweM Buae B COOTBETCTBMU C hopMamu AeATE/IbHOCTU MOXHO BblAeNUTb
B kauyecTBe BMWAOB Cneaylolive HeonpeaeneHHOCTN: SKOHOMUYecKas, NoamTmyeckas,
npupoaHas, coumoTexHmyeckas n 1.4,
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Mpvpoga HeonpeaeneHHOCTH CBA3aHa C XapakTepucTukamy 3HaHus!, nexalle-
ro B OCHOBe onpefeneHns Leneii AesaTenbHOCTN (He3HaHue, HeO4HO3HAYHOCTb U He-
[OCTOBEPHOCTb 3HaHWs), MOMUMO 3TOrO0 OHAa BO3HWKAET BCAeACTBUE CMeLutMUHOCTH
NHOVBUAYAIbHOTO NOBEAEHUS NMOAEN N 0COBEHHOCTEN (DYHKLMOHMPOBaHMA 06LecT-
Ba Kak NMpOTMBOPEYMBOIrO LIe/Ioro, a Takke CBsi3aHa C 0COBEHHOCTAMU (DYHKLUOHU-
pOBaHMA TeXHWYeckux cuctem. MHoroo6pasvie opm U crnocoboB AesiTE/IbHOCTH,
OCYLLLeCTB/ISIEMbIX YE/IOBEKOM, WX MPOTUBOPEUMBOCTb MPUAAOT eii BEpPOSITHOCTHbIN
XapakTep, a OTCYTCTB/E BO3MOXHOCTEN NOIHOro KOHTPOSSA CUTyaumn, B KOTOPOI OHa
OCYLLECTBNSIETCS, SABNSAETCS OCHOBOV BO3HWKHOBEHUS pUCKa.

B nutepaType CnoXxunucb pasHble KOHUenuuu pucka. Tak, H. JlymaH, KpuTukys
paLMoHasIbHOCTL COBPEMEHHOr0 06LLEeCcTBa, CBA3bIBAET aHa/IM3 pucka C MoHATUEM
HOpMbI. [03HaHWe HOpMasIbHOTO OCYLLEeCTBNsiIeTCA B DOPMeE pUCKa Kak BO3MOXHOIO
NPOSIBNIEHNSI OTK/IOHEHUS OT HOPMbl, COMPSHKEHHOTO C HELOCTKEHNEM NOCTaB/IEH-
HbIX Lenein pestensHocTy [cM. 2]. 3. MnAaaeHc cBs3bIBAeT PUCKM C TpaHcopMu-
pyeMbIMU CTPYKTYPHbIMW 3/1IEMEHTaMy couuyma, nofvyepkuBaeT 3HAYMMOCTb [/10-
6anM3auum puckoB M UX UHCTUTYUMonu3auum [cM. 3]. Y. B3k, co3paBas KOHLEeNUuo
«obLLecTBa pucka», paccMaTpuBaeT PUCKU Kak Heo6XoAMMbIA NPOAYKT obLiecTBa.
Mo ero MHEHUO, PUCK eCTb «CUCTEMATUYECKOE B3auMOAeNcTBre 06LLeCTBA C Yrpo-
3aMu 1 ONacHOCTAMU» [CM. 4].

B coBpemeHHOli 3anafHol COLMOMOrMN BbIAENSAOTCS ABA OCHOBHbLIX Hanpas-
NIeHNs1 NOHUMaHNA pUcka: peasICTUYECKoe, TAe OH pacCMaTpMBAaETCA Kak HeyTo
06BEKTMBHOE, Haxopsilleecsi 3a npegesamu couuvanbHol U KynbTypHOU cpedbl, u
onucbiBaeTcst 06bIYHO B TEPMUHAX €CTECTBEHHbIX Y TEXHUYECKUX HayK; COLMOKY/b-
TYpHOE, rfie PUCK eCTb COLMaAJIbHbIA KOHCTPYKT, BHYTPEHHW NO OTHOLLEHUIO K Ky/b-
Type, OTHOLUEHWSM U UHCTUTyTam O6LLecTBa, r4e pUCK paccMaTpuBaeTCs Kak 06b-
eKTUBHO CyLLecTBYlOLAsi ONacHOCTb, ONocpefioBaHHasi pasHoo6pasHbIM coumasb-
HbIM KOHTEKCTOM [cM. 5].

Ha nocTcoBeTCKOM NpOCTpaHCTBE MpoG/eMa pucka uccnefyercs ¢ cepefyHbl
BOCbMUAECATLIX FOA40B MPOLUSIOrO Beka, YTO BO MHOTOM CBSI3aHO C YepHOObINbLCKON
KartacTtpodoi [cM. 6-10].

OOHUM M3 HEMHOIMX OnpefenieHnii pucka, KOTOPOMY MOXHO Mpupatb CTaTtyc
06LLEHAYYHOTO, SIBMISIETCSA €ro TPakToBKa Kak AesaTenlbHOCTU, CBsi3aHHOl C npeono-
NleHemM HeonpefeneHHOCTN B CUTyaumMn HemsbexHoro Bbibopa, npegnonaratoLLei
BO3MOXHOCTb KOJIMYECTBEHHOW M KAYECTBEHHOW OLLEHKU BEPOSITHOCTU LOCTUDKEHUS
oXxufaemoro pesynbtarta, MM6o Heyaauum, NM60 HecoBnafeHus ¢ Lenbio [cMm. 11].

Takoii nmoaxop MO3BONSIET UHTEPNPETUPOBATL BO3MOXHOCTb Ka4YeCTBEHHOW ©
KOMIMYECTBEHHOW OLIEHKM CTENEHW BEPOSITHOCTM TOTO WM MHOTO cnocob6a AoCcTuxe-
HUS1 NOCTaB/IEHHBIX B AESATE/ILHOCTY Lenei kak cuTyauuo pucka. IMeHHO noatomy
pYCK BbICTYNaeT Kak eJMHCTBO CY6BbEKTUBHOIO U 06BEKTUBHOIO.

XapaKTepHbIMU 0COBEHHOCTSIMU COBPEMEHHbIX TEHAEHUWIA siBNsieTcs ycune-
H/MEe PUCKOB KpyMHOMAacLUTabHbIX KaTtacTpod) M yBe/IMYEHUe posiv OnacHOCTei, yr-
poXarLLMX MOCTOSIHHO, YTO CYLLECTBEHHO OrpaHuyuBaeT cBo6oay BbiGopa YenoBe-
Ka, @ 3HauMT, KaK HY napafokCasibHO, pacLuMpsieT cdiepy AeiCTBUS PUCKOB U 3Ha-
YMMOCTb MPOGAEMbI YIPAB/EHUS PUCKAMU.

YnpaBneHve puckaM [O/MKHO YyuuTbiBaTb WX Knaccudmkaumio, uaeHTtudmka-
LMo, aHanu3, OUEeHKy M cnocobbl MX CHATUS WU 3awuThbl. [pyu 3TOM CyLLEeCTBEH-
HbIM SIB/IIETCS1 COMOCTaB/IEHNE Mepbl pUcka W CTENEHW MOJIE3HOCTU, YTO HEBO3-
MOXHO 6e3 MX KayeCTBEHHOro aHanusa (BbisiBfieHne akTopoB U 06CTOATENLCTB
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prcKa) 1 KO/IM4eCcTBEHHOro (pacuyeT pasmepa pucka). Ecnm kayecTBeHHbI aHanns
TpebyeT BbISIB/IEHNA WCTOYHWKOB PUCKOB, UX MAEHTUUKALMIO, BbISIBIEHNE NO3K-
TUBHbIX W HEraTtuBHbIX MOCNEACTBUA, TO KOJIMYECTBEHHbLIW MO3BONSAET YUC/IEHHO
paccuntaTb OLLEeHKY BEPOATHOCTU HaCTYM/eHUss OTAEefIbHbIX PUCKOB U UX 3KOHOMMU-
4eckoli 1 counanbHoi «LeHbl» Pa3Hoo6pasve BUAOB AeATENbHOCTU TpebyeT MHO-
roobpasus «Cxem» ynpasB/i€HUSs pUcCkaMn v NPUHATUA COOTBETCTBYIOLMUX PeLleHuiA.
3710 onpegenset hOPMy/IMPOBKY NPo6ieMbl, U3yYeHUe cpefibl, aHann3 Lenu, Bbl-
paboTKy anbTepHATUBHBIX PELUEHW, UX OLLEHKY 1 peannsaumio.

OCHOBHble 3/1eMeHTbl yNpaB/ieHUss PUCKOM MpegnonaralT ero aHanus (npo-
uefypa BbISIBIEHUS U OLIeHKM), BbIGOP MEeTOA0B BO3AENCTBMA Ha PUCK (BKIOYas
OLEHKY MX 3(PEKTUBHOCTU), NPUHATAE peLleHus, BO3AeliCTBME Ha PUCK (CHWMXe-
HVe, coxpaHeHue, nepefaya), KOHTPO/Ib pesynbTatoB (cM. 12]. KniouesbiM 3fech,
HEeCOMHEHHO, ABNIAETCA OLEHKa CTEMeHW pucka, Bk/ovarwollas B cebs pacyeT Be-
POATHOCTM HACTYMN/IEHUSA PUCKOTEHHbIX CUTyauuid u ux nocneactsuit. MpuMeHu-
Te/IbHO K 3KO/IOTMYECKUM puUcKaMm npefsiaraeTcsl cxema aHanusa, Bk/ovaroLlas ero
OLIeHKY, 3KCnepTu3y 6e30MacHOCTM YesioBeka U OkpyxatoLeil cpefibl, 0CO6eHHOCTH
yrnpasJ/ieHUsi PUCKOM, COOTBETCTBUE LiENIIM COLMaNbHO-3KOHOMUYECKOTO PasBuTus,
Kputepusam 6e30nacHOCTU YesioBeka, 06LecTBa W OKpyxatwleli cpefbl, NPUHLNK-
nam npuemneMocTu, npakTmyeckum npobnemam obecneyeHnss 6e30MacHOCTH,
BO3MOXHOCTSIM MPUHATUA Mep MO CHWKEHUIO pUCKa, a B KOHEYHOM cueTe onpefe-
NeHnsa cTeneHu ero npvemnemocTtu [cm. 13].

3aknyeHne

B nocnepHve rofbl, npexpe BCEro B CBA3W C pasBUTMEM MaTeMaTu4yecKoro
MHCTpyMeHTapusl, BO3pacTaeT poJib KOJIMYECTBEHHON OLEHKM PUCKOB Ha OCHOBE
JeTanbHOro aHannsa COBOKYMHOCTW a/lbTEPHATUBHbLIX PELUEHWl, YTO OCYyLLecTBsA-
eTca cpefcTBamMy TEOPUM UIP, TEOPUU BEPOATHOCTEN, MaTtemaTuyeckol cTaTucTu-
K1, TEOPUU CTATUCTUYECKUX PeLUeHunii 1 T.4.
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OLIEHKA NOBTOPAEMOCTW OMACHbIX TMAPO/IOMMYECKNX ABIEHNN
HA TEPPUTOPUWN BENAPYCU KAK OCHOBA PALIMOHAJIbBHOIO
YMPABJTIEHVA N MCMOJIb3OBAHNA BOAHbIX PECYPCOB

YekaH I'.C., faHnnosuny W.C., JlecHnunii 0.4,
FocyaapCTBEHHOE yupexaeHne «PecnybnvmkaHckuii  rmapomMeTeoposiorniyeckunii
LeHTp», I. MuHck, Pecnybnuka Benapychb, gid3@pogoda.by

The article is devoted to the assessment of frequencies of hydrological ha-
zards occurred on rivers of Belarus. The detailed descriptions of the most signifi-
cant floods and their quantitative characteristics for the period of instrumental ob-
servation are given.

BBeneHune

Mo paHHbIM MHOrOYMCNEHHbIX MccnegoBaHuin, okono 70 % yuwepba oT npu-
POAHbIX KaTtacTpod NpUXOAMTCS Ha ylepb OT onacHbIX rMaApoOMeTeopoNornyecKkmx
ABfeHni. MNo3aToMy OfHOM U3 akTyasibHbIX 3a4a4 B 06/1acTu ynpasneHuss BOAHbIMU
pecypcamu, kOTopas UMeeT BaXKHeMLUMA NpuKIagHoW xapakTep, ABAsSeTcA aHanuns
NOBTOPSEMOCTN BO3HWKHOBEHMWS ONACHbIX MMAPOIOrMYECKNX ABNEHUA Ha pekax be-
napycu.

K onacHbIM rmaponornyeckum siBNeHusM Ans pek benapycu oTHOCATCA: BbICO-
Kve YPOBHWN BOZbl NMPY NOSIOBOABAX, AOXAEBLIX NaBOAKAX, 3aTopax, 3axopax, npu Ko-
TOpbIX HabnwaaeTca 3atonjieHne NOHWKEHHbIX YacTeil HaceNeHHbIX NYHKTOB; HWU3-
Kne YPOBHUW BOfbl, KOTOPblE MOHMXAKTCHA HWXKE MPOEKTHbIX OTMETOK HaBWraLMoH-
HbIX YPOBHEN Ha CyAOXOAHbIX pekax; paHHee obpa3oBaHue flefoctasa W nosiBne-
HVe NbJa Ha Cy0XO4HbIX pekax, NOBTOPsoLLeecs He valle, Yem 1 pa3 B 10 neT [1].

OcHOBHas 4acTb

[na tepputopun Benapycu Hanbonee onacHoe ruaponornyeckoe siBfeHve -
BbICOKME YPOBHW BOAbl Ha pekax C BbIXOLOM BOAbl Ha MOWMY W 3aTONeHVeM Tep-
putopun (fanee HaBOAHEHWE), KOTOPOE MPUYMHAET MaTepuanbHblil yuwepb wau
HAaHOCUT YPOH 34,0POBbI0 HACENEHNUS.

CornacHo rpagauun HaBOAHEHUA Mo X pasmepam U MPUHOCMMOMY Yllepby,
X MOXHO pasfeninTb Ha 4 rpynnbl: Hebosblune, 60/blune, BblAAKOLWMECS U kKaTacT-
podunueckme [2].

K chakTopam, 06ycnosnmBalolWM BbICOTY YPOBHEW BOAbl BECEHHEN0 MOSI0BO-
Obsl, OTHOCATCA 3anacbl BOAbl B CHEXHOM NOKPOBE Nepef Hauya/ioM BECEeHHero Tas-
HWA, aTMocepHble Ocaku B Nepuof CHerotTasHus M NnosioBOfAbs, OCEHHe-3UMHee
yBNaxHeHue v rnybrHa npomep3aHns NoyBbl K Ha4asly CHerotasHus, neasHas Kop-
Ka Ha No4YBe, MHTEHCKMBHOCTb CHEroTasHus.

B nepuop BeceHHero nosoBoAbs OnNacHble YPOBHU, MPU KOTOPbIX HauMHaeTcs
HaBOAHEHMWe, B pasHble rogbl Habnaancb Ha pekax Bcex 6acceliHoB TeppuTopum
Benapycwu.

Hanb6onee yacto (B cpegHeM 1 pa3 B 2 rofa) BeCeHHMEe HaBOAHEHMS Habnto-
[alTcsa B pailoHe nocToB 4. YepHuun (p. Mpunate), . Fomens (p. Cox), 4. Manbie
BukopoBuun (p. FopbiHb), 1 pa3 B 2-3 roga, r. lMeTpukos, A. Kopobbl, . MUHCK
(p. Mpunsatb), 4. KpacHobepexbe (p. Y60pTh), . Moes (p.4 Henp), r. BepxHeaBUHCK

95


mailto:gid3@pogoda.by

(p 3anagHas [OeuHa); 1 pa3 B 4-5 net r. Cton6upl (p. HemaH), r. Morunes
(p. AHenp), 1. Bopucos (p. BepesnHa), r. Mo3bipb (p. MpunaTe), 4. Jlyunybl (p. MTuyb)

K katactpopmyeckuMm HaBOAHEHUSIM B pe3ysbTaTte BeCEHHero nosoBofdbs Ha
pekax Benapycu 3a nepuof MHCTPYMeEHTaslbHbIX HabnwgaeHuii (cebiwe 100 nert)
OTHOCATCA HaBoAHeHUA B 1931 roay Ha pekax 3anagHas [BuHa, OHenp, bepes3unHa,
Cox 1 B 1958 rogy Ha pp. HemaH u LWapa.

dopmMmmnpoBaHme BeceHHero nonosogbst B 1931 rogy B 6acceiiHe pp. 3anagHas
[BuHa n Henp 6b110 06ycNoOBAEHO BbliNaJeHMEM OCaKOB OCEHbI0 B nepegenax
130-150 % HOpMmbl, F1y6OKMM MPOMEP3aHMEM MOYBbI, 3HAYMTENbHLIMK 3anacamu
BOAbl B cHere - 150-200 % HopMmbl. TasiHne cHera BECHOW MPOMCXOAMI0 NPU BbICO-
KO Temnepatype BO3fyxa W Ha hoHe BbiNafeHWs 0CafKoB, YTO NPUBESO K 3HAUU-
TeNIbHOMY POCTY YPOBHSI BOAbl W NOATOM/IEHUIO NPUerawLwnx TeppuTopuii.

K BblgatoLlWwmMcs OTHeCeHbl HaBOAHeHWs B HacceiiHe p. 3anagHas [BvHa B
1878, 1929, 1941, 1951, 1956 rr., B 6acceiiHe p. HemaH - 1886, 1931 rr., p Myxa-
Bel - 1974, 1979 rr.,, n B 6acceiiHe pp. OHenp, BbepesnHa - 1908, 1956, 1958 rr.,
p. Cox - 1956, 1958, 1962, 1970 rr,, B 6acceiiHe p. Mpunatb - 1888, 1895, 1900,
1932, 1958, 1974, 1979, 1999 rr

Bblgaloleeca nonosogbe U B pe3ynbTaTte HaBogHeHue B 1956 rogy Ha p. 3a-
nagHas [BuHa Bbi3BAHO BbliNafeHWeM 3HAUYMTESIbHOrO0 KOsiMyecTBa 0CajKoB W [Ny-
60KMM NpoMep3aHMeM MNOYBbI; MakCMMasibHble 3anacbl BOAbl B CHEre nepej Hauva-
nloM nosoBoAbs 6bln B npegenax 120-150 % HopMmbl. B pesynbTaTe 4acTbiX OTTe-
nenein obpasoBanach siegsHas kopka 1-2 CM, YTO 3aTpPyAHUNO BNUTbIBaHWE Bnaru B
noyBy M CNOCO6CTBOBANO AOMNOMHUTE/IbBHOMY NPUTOKY TaslbiX BOZ, B PEKW.

Bbicokve ypoBHM BO BpeMs Bblgatollerocs nonosogba B 1979 rogy Ha pp. 3a-
nagHeln byr n Myxasel, cchopmmpoBanvcb B pesynbTaTe HadaBsllierocs noTenne-
HUS B BepxHel yacTu bacceitHa (YkpavHa) B cepeauHe MapTa, a Ha TeppuTopun
Benapycu 3HaunTesibHOe NoTenneHne HacTynuno nosgHee - 20-21 mapta. oaTto-
My B TO BpeMs, KOrga Hayanocb UHTEHCMBHOE MOCTYN/eHWe TasbiX BOA U MOBblLLEe-
Hve ypoBHA Ha p 3anafHbii bByr B npegenax benapycu, nogowna Bbicokas Boja B
BEPXHEN 4yacTu pekn u € nputoka Myxasel, W NPOW3OLIIO HasIOXKEHWe BOJH,
ChOpMMPOBaHHbIX B pa3HbIX YacTax b6acceiHa.

B 970 Bpems Ha yyacTke p. 3anagHblii Byr B benapycu COXpaHssics MOLUHBIA
nepsHol nokpos (TonwwmHa nbaa 38-40 CM) M MHTEHCMBHOE MOCTYN/EHWEe TaslbIX
BOJ, NPUBENO K B3/1laMbIBaHMIO fibAa 1 06pa3oBaHuIo 3aTOPOB.

CambiM BblgaloWMM1CA J0OXAEeBbIMY NaBofkamy 3a nocnegHve 30 neT 6biu
nasofok 1974 roga, 3axBatmBlunii Bogocbop 3anagHoro byra n BepxoBbe MpunsaTtn
1 neTHuii nasogok 1993 roga.

JNleto 1993 roga 6b1/10 XONOAHBIM WM AOXAAMBLIM. KONMYecTBO BbiNaBLIUX 3a
NleTo ocajkoB B cpefHeM Mo cTpaHe cocTtaBuno 113 % HOpMbl, M36bLITOYHO BRaX-
HbIM OKa3asics WINb, Korga ocagkos Bbinano 1,5-2 mecsAuHbIX HOPMbI, a B 6acceii-
He MpunAatn - 2,5-3 MecAYHbIX HOPMbI. B pesynbTaTe B viofe novsa nepeysriax-
Hunacb, a 23 u 24 wmona Bbinasio 70-120 MM ocafkos, NPOM3OLWIO 3aTornsieHne
Ce/IbCKOXO3ANCTBEHHbIX YrOoAMiA U OTAE/bHbIX XWUbIX 4OMOB B CTOMNHCKOM, YKWT-
KOBMYCKOM, Jlenbunukom, [leTpukoBCKOM, JlyHWHeukoM palioHax. [lpeBbilieHve
MaKCUMasibHOro YpOBHS Haj npeAnaBofouYHbiM Ha p MNpunsaTe COCTaBUIO OKOMO
3 M, Ha p. TopblHb - 3.4 M, Ha APYrMx nNpuTokax - 2-3 M. 3aTtonsieHve noiiMm npw
MaKCMMa/ibHbIX YPOBHSAX cocTaBuio oT 45 cm Ha p lMpunate (MeTpukoBCckuii paii-
OH) Ao 100-150 cm Ha pp. FopbiHb U MpunAaTb (CTanUHCKWIA, JIYHMHEUKWIA, YXNTKO-
BMYCKWIA paiioHbl). Boga ocTaBanacb Ha noviMe Ha npuTokax Mpunatu B TeueHue
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21-30 gHei, Ha Mpunsatn - 31-56 gHeli. MakcuMasibHble 3Ha4YeHUs1 YPOBHEW BOAbI
Ha pekax opblHb, Cnyyb, Y60pTb, CnoBeyHa okasanncb CaMbiMi BbICOKMMU YPOB-
HSAAMMW NTeTHEe-0CEeHHNX NaBOAKOB 3a Nepuog HabnoaeHuin.

OpHO U3 nNocnefHUX BblAAKOLINXCA NOMOBOAMIA 6bl10 OTMeYeHo B 1999 roay B
6acceliHe p MNpunaTe 1 ee NpUTOKOB. 3Mmoi 1998-1999 rr. oTMeyvasica HeycTonun-
BbIli CHEXHbI/i NOKPOB, BOAHOCTb Ha pekax Oblna BbICOKOW, Y Ha OTAE/bHbIX y4acT-
Kax pek yxe c oceHu Bofa 6blna Ha noiiMe AnMTenbHOEe BpeMs 3MMHMe oTTenenu
cnocob6cTBOBaNIN NOAbLEMY YPOBHSI BOAbI, M yxe B sHBape 1999 roga Boga nosce-
MECTHO BbllUfia Ha noiimy. B nepuog hopmMypoBaHMs MakCMMYMOB BbIMaso 3Hauu-
TenbHoe KonnyecTBo ocaakoB (110-255 % HopMmbl)

3aknoveHve

BeceHHee nonosogbe 2011 roga )opMMpoBanocb Ha (GOHe NOBbIWEHHbIX 3a-
nacoBs BOAbl B CHere B KOHLE 3MMHEro cesoHa, HO oTMevasics Hefo6op 0CcajkoB B
BECEHHMEe MecsiLbl, Korga npoucxoauTt hopMMpoBaHne NUKOB NOIoBOAbSA B KoHue
Mas 2011 roga chopMMpoBasIMCb MakCMMYyMbl Ha pekax Bcex 6acceiiHoB. Makcu-
MasibHble YPOBHW BO/bl OKa3aslMcb B OCHOBHOM B npefenax cpegHnX MHOroNEeTHUX
3Ha4yeHWit 1 Bbille Ha 60/blUEeM MPOTSHXEHUN pp. 3anagHas AsuHa u MNpunsATtb, HU-
Xe Ha OTAeNbHbIX yyacTkax pp. HemaH u BbepesvHa. MakcumalnbHble 3HavyeHus
YPOBHeli BOAbl BO BPEMS MPOXOXAEHUS BECEHHero nosoBoAbs 2011 rofa 6bliv
3HAUNTENBHO HUXKE CBOMX UCTOPUYECKNX MaKCMMYMOB.

CnnCcoK UUTUPOBaHHbIX NCTOYHUKOB

1 HexuxoBckuit, P A HaBogHeHua Ha pekax u o3epax / P.A Hexuxosckuii. - Jle-
HuHrpaa: f'vgpometeonsgar, 1988. - 184 c.

2. CTuxuiiHble rMApoMeTeoposiornyeckne sBNeHUA Ha Tepputopun Benapycu: cnpa-
BOoYHuK / I'.C. YekaH, WN.C. flanunosuy, nog pes M.A. Fonb6epra. - MuHck: benHWL, Sko-
norunga, 2002. - 132 c.

YK 614.8+504.061.2

OCOBEHHOCTW MNMPOrHO3A 3KOIOMMYECKOW HALEXHOCTU
BOAOXO3ANCTBEHHbIX OB bEKTOB

LLiBegoBckmin M.B., LBegosckasn A.B., KnebaHtok [.H.
YupexaeHne obpasoBaHusi «BpecTcknii rocyapCTBEHHbIN TEXHUYECKUIA YHUBEPCU-
TeT», I. bpect, Pecnybnuka Benapycb, ofig_bstu@tut.by

The problems, concerning interactions of society and nature, creation of re-
gional models of use of natural and, especially, watergraund, and also problems of
optimization hydromeloizative conditions are considered.

BBeneHuve

Boaoxo3siicTBeHble 06BbEKTbI MO0 CNOXHOCTU HEN3OEXHO BO3AEWCTBYIOT
Ha Te Wu gpyrne KOMMNOHEHTbl NPUPOAHON cpefpbl, & B COOTBETCTBUAM C BCEOOLLMM
3aKOHOM peaKkTUBHOCTWM MaTtepuasibHOro Mupa npu 3Tom dopmupyeTcs obpaTtHas
CBfA3b C pasBMTUEM MNOTEHUMasbHbIX WX SABHbIX PeasibHbIX HexenaTesibHbIX Mo-
CcneacTBUiA.

OTciloga npu co3gaHum MbbiX 06BHEKTOB U CUCTEM HYXHO NMOMHUTb, YTO MO-
Aenb npouecca BOAOX03SNCTBEHHON AeATeNbHOCTU Bcerga Ao/hkHa ObiTb AByXue-
NeBOW - [OCTUXEHMEe 3KoMormyeckoro adpdhekta M UCKIIOHYEHME HexenaTesbHbIX
nocneacTBuii.
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AHanu3 MeTof0B MNPOrHO3NPOBaHNA COCTOAHUA CUCTEM N OOBEKTOB

MpoBefeHHbI aHanu3 Hanmbonee U3BECTHbIX B NPakTMke MeTOA0B MNPOrHO3w-
poBaHMsA MPOLECCOB U COCTOAHWUA cucTemM (OOBEKTOB) Mokasasl, YTO MO CYLLECTBY
BCE OHW CBOAATCH K YeTblpeM OCHOBHbIM MeToAam: 3KCTPanonsauumu, 3KCNEepPTHbIX
OLEHOK, MOPCHO/IOTNYECKOT0 pacuieHeHsa 1 MogenuposaHus [1].

MeTof 3KCTpanofsauMm OCHOBbIBAETCA Ha MepeHoce pas3BuTUA COObITUIA,
NPONCXOAMBLUMX B HEAASIEKOM MPOLUMIOM, Ha byayliee (3KCTpanonsauusa guHamuye-
ckux psagos). Ciofga Takke MOryT 6biTb OTHECEHbl METOAbl NPOrHO3MPOBaHUA Mo na-
pameTpam, OrmbalLnmM KpUBbIM U pasnuyHbie ux moaudukaumm, BO3HUKalLWwme B
CBAA3N C OCOBGEHHOCTAMMW NOJSIMHOMOB, MPUMMEHSEMbIX MPU 3KCTpanonauuu (cnpsiM-
neHne KpuBbix). OfHAKO 3TW MEeTOAbl HEMPUMEHMMbI NPU UCMONb30BAHUN UCTOYHU-
KOB MHhOpMALMKN, He coepXallmx YNCNOBbIX NapaMeTpoB.

MeTof 9KCnepTHbIX OLEHOK OCHOBaH Ha BbIAICHEHUN MHEHWS 3KCNepTOoB MO
TEM WX MHbIM BOMpPOCAaM, OTHOCALWMMCA K npobneme nporHosuposaHus. Ero pas-
HOBWAHOCTSIMU SIBNAIOTCA METOAbl MO3TOBbIX aTtak, accoumaLmnin, «npob n owmb0kK»,
cueHapusa cobbITUiA, ceHekTUYecknx oueHok MapgoHa u ap. Lvpokoe pacnpocTpa-
HeHne nonyuun u metos fendu, B KOTOPOM cnocob o6paboTkM pesynbTaTtoB On-
poca 6asvpyeTcs Ha KOPPEKTMPOBAHMMN «ONMO3ULMOHHBIX MHEHWIA» 3KCNEPTOB.

MeTofL MOpPONOrM4eckoro pacy/eHeHMs OCHOBaH Ha pacuy/ieHeHun npo-
6nemMbl Ha «LUenu» NPOrHO3MPOBaHWA, KakAOW U3 KOTOPbIX NpUcBavBaloT onpege-
NeHHbI «Bec». PacuneHeHne nNpoBOAAT 40 TeX Nop, Noka He CTaHeT BO3MOXHbIM
KOHKpETHOE pelleHve 3a4ad, BbiTekatowmnx 13 uened nporHosnposaHns. Mo atomy
Xe npuHumny noctpoeHbl cuctema MNATTEPH, meTton ropmsoHTanbHbIX U BepTU-
KaslbHbIX MaTPWUUHbIX pelleHuid, meTtos LiBurn u gp. Cnabbim 3BEHOM B MeToAe
MOPCHOI0TMYECKOTO pacueHeHns ABNsSieTCs onpefeneHne Beca uenei [1,2].

MeTogf mogennpoBaHua OCHOBaH Ha Lesiecoobpa3HoM abeTparMpoBaHum npu
nccnefoBaHMmn npouecca passuTtua cobbiTva B byaywem. Pasnuuaiot cnegywowme
pa3HOBMAHOCTU 3TOr0 MeToAa: fiornyeckne, MHOOPMaLNOHHbIE U MaTemaTuyeckue
MoAenun, aHanornii u T. . MaTemaTnyeckoe MoAenvpoBaHue sBnsieTcs Havbonee
0o6LWMM 1 BMecTe C TeM J0CTaTOYHO CTPOrMM METOAO0M NPOrHO3NMPOBaHUS.

AHanM3 TeopeTUYeckux acnekToB MPOrHO3MPOBAHWS 3KOMOTMYECKON Hadex-
HOCTU cucTem (06BHEKTOB) MOKasblBaeT, YTO 3KOMOrMyeckas HafexXHOCTb onpepge-
NSieT CNOCO6GHOCTb CUCTEMbBI BbINOMHATL XapakTepHble el YHKLUUMN 3KOI0rM4eckoro
acnekta C COXpaHeHWeM OCHOBHbIX NapamMeTpoB MpW aHTPOMNOreHHbIX BO34eNCTBU-
AX Ha Hee.

OCHOBHble MapameTpbl HaAEXHOCTW N0 WCCNefOBaHUSAM [0/DKHbI onpeje-
NATbLCA COOTHOWeHMeM B cucTeme (06bekTe) camoBOCCTaHaBUBAKLWMXCA U He-
BOCCTaHaB/IMBAKLWNXCS 3/1EMEHTOB (Uenei), CTPYKTYPHO-(PYHKLMOHaNIbHOW CBSi-
3aHHOCTbIO MX (NocnepoBaTenibHOe, napasifieNlbHoe, HaNoXeHHOoe, C nocnefencr-
BMEM W Ap.), CTENEHbI WX YNpas/isieMOoCTW, NPOAO/KUTENBHOCTBIO 3KCnayaTaum-
OHHbIX UMKI0B U Ha/imunem cnabbiX «3BEeHbeB» (CTEMEHbID KOHTPO/IMpYeMOoCTU U
NPOrHO3MpyemocTw).

C maTemMaTtuMyeckoil TOYKM 3peHus, napameTpuyeckas (yHKUMSA 3Kosornye-
CKOI HaAEeXHOCTU eCTb BEPOATHOCTb TOrO, YTO 3a Bpemsi (DYHKLMOHUPOBAHUSA CUC-
TeMbl T napameTpbl €e COCTOSHWS U COCTOSiHMA obbekTa (cpefpbl) He BbIigyT 3a

Jonyctumble npegensl, T. e. a=exp(l,, <E </2,), rae Rm gonyctumble npegens,
fsr
ABNALWMECS KOOPAMHATAMU NOBEPXHOCTU NPeaesbHbIX 3KOOTMUYECKUX COCTOSHMI

cucTembl (06bEKTA) U cpeapbl.
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B o6Lem, 3konornyeckasi HafeXHOCTb [O/DKHA acnekTMpoBaTbCsi OTHOCK-
TenbHO OYHKLMIA 3KOM0ro-coumnanbHbiX NOCAeAcTBUA [y akonormyeckoin 6esonac-

HOCTK /T, onpefensiowmx napaMmeTpbl U CTENEHb 3KOMOTMUYECKUX HapyLLeHuit cpeapl
o6uTaHus / , 1 N3MEHEHUS COLMaNbHO-3KOHOMUYECKMX YC/IOBUIA NpoxXuBanusa / .

KonnuecTBeHHOe onpefeneHne 3TMX NapaMeTpoB Npejsaraetcs OCyLlecTs-
NATb Yepe3 caMmble pas3/inyHble KPUTEpUM, HO, HE3aBUCMMO OT CUCTEMbI onpege-
NALWNX KPUTEPMEB, MOHATME «OTKas» ANs cuctem Bcerga byaeT cryyaliHbiM Cco-
GbITVEM, BbI3bIBAKOLLMM PA3HOr0 PoAa 3KOMI0ro-couuasibHble U 3KOHOMUYECKUe no-
CNefCcTBUS, Kak MaTepuanbHO ocsi3aeMble, Tak U LLeHHOCTHO-Heocs3aeMble.

Tak Kak napameTpbl 3KOJIOrMYECKOl HafleXXHOCTU BCErga cryvaiiHble Benmuun-
Hbl, TO UX KOJIMYECTBEHHYI OLLEHKY Heo6X0AMMO onpefenaTb C no3uuuii Teopun
BEPOATHOCTU 1 BbIGPOCOB (hNyKTyaumm) cnyyamHbix yHKLMWIA.

OpHako crneuncryHOCTb OTKa3oB (COLMaIbHO-3KOHOMUYECKNE MOCNeACcTBUS
Ans oblecTBa M 3KOSOrMYeckue - A5 arpoueHo3oB u 6uoreocuctem) TpebyeT
pa3paboTkM HOBLIX METOAOB CTATUCTUYECKOTO aHanM3a AaHHbIX, Tak Kak OHU dop-
MUPYHOT cneuuduyeckyto rpynny - AaHHble Tuna BpeMEHU Xu3Hu. Haunbonee ue-
necoo6pasHo UCMoNb30BaTh CyMMapHble CTaTUCTUKM Ha 6a3e Teopumn-BEKTOPOB C
aHanM30M MOKOMMOHEHTHbIX BO3AENCTBUIA KaK BHYTPEHHUX, Tak W BHELUHWX
CBOWCTB CUCTEM, KOTOPblE MO3BOJISIOT YHECTb HAKOM/IEHHYD Mepy BO3AEWCTBUN A un

VX CIBUI BO BPEMEHU It .

OTctofa (oyHKUMA 3KOSIOTMYECKOl HafeXHOCTM [C A0/HKHA OXBaTbiBaTb TPW
obnacti: co6cTBEHHO cuctemy !\, ee anemeHTol P2 M npoueccsl P, Te.
pc=pa pr 4. MNpy 9TOM, €CM He HacTynaeT KaTtacTPoUUECKoro paspylleHnsi cuc-
Tembl, [, onpegensieT BeposTHOCTb ee (YHKLUMOHMPOBaHUA B npeaenax [o-
nycTUMOrO, A - BEPOSITHOCTb TOTO, YTO OCHOBHbIE 3/IEMEHTbI CUCTEMBI B TeUeHue
onpefieqleHHOro nepuoja He BbIiayT 3a npefenbl A0NYCTUMOro, a [, - BeposT-

HOCTb TOro, 4YTto TEXHO/IOMNMA NPUpoAonosib3oBaHNA He BbI3OBET KaTaCTpO(*)VILIeCKVIX
N3MEHEHWI I OCHOBHbIX 3/1EMEHTOB CUCTEMbI U cpeabl.

MpoBeAeHHbI aHanu3 [2] nokasbiBaeT, YTO (DYHKUMA 3KOSIOTMYECKON Hagex-
HOCTW BMOJIHE OMnpefennuMa HOMEeHKNaTypoli cnefylmx kputepreB (NpU3HaKOB-
CBOICTB): A,- CTeneHb 06paTMMOCTU U B3aMMOLENCTBUA NPUPOAHbLIX U NPOM3BOA-

CTBEHHbIX MPOLECCOB; A2- CTENEHb MPUIOAHOCTU U KAYeCTBO BbIMOJIHEHWUS COLU-
aNIbHO-3KOMOTMYECKUX OYHKUMIA; A, - HANPaB/NE€HHOCTb U MHTEHCUBHOCTb Pa3BUTUS
OCHOBHbIX KOMMOHEHTOB; K, - Be/IM4MHa KPUTUYECKOTO BO3AENCTBUS (Harpysku) Ha
oTAeNbHbIE KOMMNOHEHTLI; Al - peakuusi Ha cUcTemy MeponpuAaTUil No npeaynpex-
[eHno 1 (MK) YCTPaHEHWIO HeraTUBHbLIX MOCMEACTBUIA; A6 - CTEneHb BOCMPOU3-
BOACTBA GMOCEPHBbIX PECYPCOB; A, - CTENeHb YA0BNETBOPEHUS 06LLECTBEHHbIX
notpe6HocTeli B KauecTse NPUPOAHOI cpeabl; K- MnokasaTe/b PenpoayKUMOHHOM
NPOAYKTUBHOCTW, A, - CTeNeHb OKY/bTYPEHHOCTU NaHAWwadToB; A,, - CTeneHb
U3BATUA 6UOCEPHBbIX PECYPCOB; An - BeMYMHA YAeSbHbIX KanuTasioBMIOXEHNUA;
A,, - CTemneHb COBEPLUEHCTBA TEXHOMOTMMYECKNX NPOLIECCOB.

Heo6x0ayM0O OTMETUTb, YTO AOMNO/IHEHMEM K (DYHKLIMM 3KOSIOTMUYECKO Haaex-
HOCTM /I siBNsieTcA M (PyHKUMSI 3CTeTudHoCTM Ff, onpegensiowas McMxosoro-
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aCTeTnyeckne kKavyecrtBa CUCTEMbI U cpefbl: Kr - KOS(*)CbI/ILI,VIeHT HaTypasibHOCTU
061Ka; Kr - cTeneHb aHTponoreHHoe™ 3/1eMeHTOB cpefpl; Kr - CTeneHb KOMMOo-
3I/IL|.VIOHHOI7I 3Ha4YMMOCTKN BU3YyasibHbIX MPOCTPAHCTB; K - CTeneHb pa3Hoo6pa3|/|f-| TEepP-

PUTOPMM MO CTPYKTYPE 1 KOMMOHEHTAM.
ONTUManbHOCTL AManasoHOB KPUTEPUEB 3KOJIOTMYECKON HagexHocTn F, u

MCUX0/10r0-3CTETUYECKMX KAa4yeCTB CUCTEMbI U cpeabl Py fosmkHa obecneumBatb KX

6rnocgepHyto coBmecTumocTb. Cneagyet OTMETUTb, YTO GO/LLUMHCTBO MCCNeaoBa-
Teneii OUEHKY KpuUTepuss 3CTeTUYHOCTW npepgnaraeT NPoM3BOAUTb OTHOCUTESIBHO
HauxygLwero nadgwacdgTa, KoTopbli 60n1ee onpeaennm, Tak Kak No OTHOLWEHMWIO K
NOHATUIO «HaWNYULLWA» BCerga cyulecTByeT M MpeBoCXofHas CTeneHb, U Tem 60-
Nlee UmeeTcs HeonpeAeneHHoCTb A4S Yero WaW Koro: yesnoBeka, opbl, dayHbl,
peKkpeaunoHHbIX Lenei.

3aknyeHune

Heo6xoAuMo OTMETUTb, YTO CTPYKTYpHas C/I0XHOCTb U HEO4HOPOAHOCTb MpU-
POAHbIX 06BHEKTOB MO3BOMIAKT CO34aTb TOMbKO (hOpMasiM30BaHHbIe MeToAbl Mpo-
rHO3a M OLEHKN MX COCTOSIHMIA, MBO B MpuHUMNE Nt060e N3MEHEHMNE abUOTUYECKMX
napameTpoB Bbi3blBA€T U3MEHEHUS BCEX cucTeM. pu 3TOM CTeneHb A0oNyCTUMO-
cTn (HegonycTMMOCTN) M3MEHEHWI WX COCTOSAHUS MMeeT BCerga BHE3KOHOMUYe-
CKYI0 KOMMOHEHTY, CBSI3aHHYI0 C YHWKa/IbHOCTbIO, T. €. OLeHKa M3MEHEHW COoCTos-
HUS NPUPOAHbLIX 06BLEKTOB, @ COOTBETCTBEHHO W @HTPOMOreHU3NPYIOLNX CUCTEM,
[0/MKHA NPOBOAUTLCSA HA OCHOBE TEOPUWM MOME3HOCTM, BKIKOHatOLLel Kak «MaTepu-
a/IbHO OCA3aeMble», TakK U «HeocA3aemble NoNe3HOCTU».

CnnCcoK LMTUPOBaHHbIX NCTOYHUKOB

1 YepHbiwes, M.K. MaTemaTunyeckoe MoAe/MPOBaHNE, MepapXuyeckux CUCTEM. -
Mocksa: Hayka, 1998. - C. 44-49.

2. leeposckuii, M.B OCOBGEHHOCTM MOAENMPOBaHWA (RYHKLMOHMPOBAHUA arpo- u
9KOCWCTEM METOZOM MPOrHO30B pas3BuUTUsA GuocdepHbiX npoueccos / M B. LLBeaoBckui,
B.B. /lykwa N BecTtHuk BITY, Cep. 2. - 2002. - Ne 2 (20). - C. 19-24.

YK 628. 337

OCOBEHHOCTW NMPOLIECCA KOATY/NIMPOBAHUA NPUMECEN BOAbI
CMEWAHHbIM XENE30-ANMOMVUHUVNEBBLIM KOATYIAHTOM

AnoBas H.M., Ctpokau IM.MM.
YupexaeHvne obpasoBaHua «bpecTCkuil rocyaapCTBEHHbI TEXHUYECKUIA YHUBEPCU-
TeT», . bpect, Pecnybnuka Benapyco, yalnat@yandex.by

As a result of coagulation iron-aluminum of coagulants occurs adsorption
AI(OH)3 on particles Fe(OH)3 the coagulant Mixed iron-aluminum has merits of an
iron coagulant, at the same time the deposit is besieged more uniform, and in se-
diment bowls fuller clarification is reached.

BBepneHue

Cpean MHOXecTBa NPUMEHSAEMbIX B BOLOMOAIOTOBKE KOarynsHToB Havubonee
pacnpocTpaHeHbl cynbgat antommHms Al2(S04)3 n xnopug xenesa FeCl3. Ansa ue-
neli X034WCTBEHHO-NMUTLEBOTO W TEXHUYECKOT0 BOAOCHAOXeHWs B 6O/bLUMHCTBE
c/ly4yaeB UCMNOb3YITCA KoarynsHTbl B pACTBOPEHHOM COCTOSHUM [1].
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OcHOBHas yacTb

Cynbat antommHunsa Al20 3-18H20 - 3TO HEOUMLLEHHbI TEXHUYECKWIA NPOAYKT,
npefctaBnseT cob6oW Kycku Ceporo wan 3efIeHOBaToro LBeTa; nosyyalT B pesy/b-
TaTe 06paboTKM GOKCUTOB, HEDENNHOB WM [/INH CEPHOI KUCNOTON. OH AO/MKEH
cofepxatb He meHee 9,5 % A0 3, 4yTO COOTBETCTBYET cofepxaHutio okosio 30 %
4MCTOro cynbhaTta atoMmHMA. B HeM Takke 06bl4HO cogepxuTcs okono 30 % Hepac-
TBOPUMbIX Npumeceit nao 35 % snaru.

OuvlleHHbIi  cynbdaT alloMWHUSA  noflyyalT B BuAe NAUT cepoBarto-
nepnamyTpoBOro LBeTa nepepaboTkol HeOUULLEHHOrO MPOAYKTa UM pacTBOPEHU-
emM rnvHosema B H2(S04)3. 3ToT peareHT AO/MKEH cogepxaTb He MeHee 17 %
AlL20 3, yTo COOTBETCTBYET cogepxaHuto 53 % unctoro Al2(S04)3. Kak n HeounLeH-
HbI FAIMHO3EM, ero NepeBO3SIT HABa/IOM B 3aKPbITbIX Xe/1e€3HO40POXHbIX BaroHax.
[Onsa obpaboTkn Boapl ncnosnbalyetca 23-25 %-it pacteop Al2(S043. MNpu ero npu-
MEeHeHUM oTnagaeTt Heo6XxoANMOCTb B CneunanbHbiX YCTPOKCTBax 1 o6opyaoBaHum
415 pacTBOpPEHMUs KoarynsHTa, a Takke ynpoLiatTca U yAeleBnsatTCsa Norpysou-
HO-pasrpy3oyHble paboTbl U TPAHCNOPTUPOBAHME.

FnuHo3em o6nagaeT HegocTaTkamu, npexge BCero MOBbILWEHHOW 4YyBCTBU-
TeNbHOCTbIO K pH 1 TemnepaTtype ounwaemoin BoAbl. M30anekTpuyeckas o6nactb
ans AL(OH)3, B KOTOPOI OH MMeeT HaMMeEHbLUYK pacTBOPMMOCTb, COOTBETCTBYET
pH=6,5-7,8. Mpn HM3KMX TemnepaTypax rMApPOKCUg astoMuHus obpasyeT CUIbHO
rMapaTMPOBaHHbIA U NO3TOMY OYeHb YCTONYMBLIA 30/b. [MOBbILLEHNE YCTOWYMBOCTH
30/19 OTpaXaeTCs Ha CKOpOCTW x/ionbeobpas3oBaHus. 3TO Bbi3biBaeT 60/bLUON nNe-
pepacxop, koarynsHTa B 3MMHee Bpems

M3 xenesHbIXx KoarysisHTOB vawe ucnosbdyetca xnopug xenesa Il (FeCl3),
NN XNIOPHOE Xeneso, KOTOPoe MOXET OblTb NOYYEHO HEMNOCPEACTBEHHO Ha CTaH-
LM OYUCTKN BOAbl. DTOT KOArynsHT nonyyatoT AeAcTBMeM X/I0PHOM BOAbl Ha Xe-
nesHble CTPYXKU. [pn 3TOM XMMUYECKMe peakumn NpoTeKaloT cAeayowmm obpasom;

Fe + 2HCI -» FeCl2+H2, (1
2FeCl2+Cl2 -> 2FeCI3, (2)
2Fe + 3Cl2 -» 2FeCI3. 3

XenesHble KoarynsHtbl (B OTANYME OT a/lOMUHWEBBLIX) HE YyBCTBUTE/IbHbI K
N3MEHEHMAM TeMnepaTypbl ¥ pH, NO3TOMY MX MOXHO MPUMEHATb AN BO4 pasny-
HOro coctaBa. Kpome Toro, m3-3a 60/bLoi NAoTHOCTM xnonbeB Fe(OH)3 (3,6 r/icm3)
Nno CpaBHEHMIO C NAOTHOCTbIO xnonbeB AL(OH)3 (2,4 r/icm3) npouecc ocaxaeHns ¢
XenesHbIMU KoarynsHTamm npotekaeT 6bicTpee. OfHaKo OCHOBHas Macca KpyrHbIX
X/I0NbeB ocefaeT O4YeHb ObICTPO, a Mesfikue - OCTalTCA B pacTBope A/NTe/lbHoe
BpemMs. ITO yxyallaeT kavyecTBO BOAbI.

MoaToMy peKkOoMeHAYeTCs WCMOo/b30BaTb KOarynsiHTbl, KOTOpble COCTOAT W3
cynbhata antomunHmsa 1 xnopuga xenesa (Ill) 8 Becosom oTHoweHun 1:1. B npouecce
Koarynsuum npomcxoamT aacopbums KoNnouaHoro rmapokcuaa asitoMMHUS Ha vacTu-
uax rmgpokcmaa xenesa. Takum 06pasom npoTekaeT COBMECTHOE X/10nbeobpasoBa-
HVe n nocnegywollee ocaxieHne. CMeLlaHHbIli KoarynsHT UMeeT MONOXUTENbHbIE
KauecTBa Xene3Horo KoarynsHTa, BMecTe ¢ TeM X/10Mbs OCaXAaloTCs paBHOMEpHee,
1 B OTCTOMHUKAX gocTuraeTcsa 60see nosiHoe OCBeT/IeEHNe. ITO NPUBOAUT K MEHbLUEN
Harpyske Ha (uIbTPbl U YBEIMYEHWIO MEXNPOMbIBOYHOIO nepuoga. MakcumasibHoe
BECOBOe OTHOLWeHve xnopuga xenesa () Kk cynbthaTy antoMumHus coctasnseT 2:1
(pacuet Ha 6e3BoAHble conu). BmecTo npeABapuTENbHOTO CMELLEHMS pacTBopa
cynbhata anoMuHua u xnopuaa xenesa (lll), aTu peareHTbl MOXHO A403MpoBaThb B
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cMecuTeNb pasfenbHo, nonyvyas HeobXxoauMyt CMeCb HenocpefCTBEHHO B ouullae-
Mol Boge. CuntaeTtcs [1], 4TO pasfAenbHblii BBOA KOArysisiHTOB fOnyckaeT 60/bLUy
rMeKoCTb Npu nepexoe OT OAHOIO ONTUM&a/IbHOro COOTHOLLEHUS K Apyromy [pensa-
puTenbHOE CMeLleHne pacTBOPOB KOoary/nsHTOB NO3BOMSET NPOLLE OpraHn3oBatb A0-
3upoBaHue. MNpuMeHeHne CMeLaHHOro KoarynsHTa npuBoAuT K 3KOHOMUK cynbhata
aNloMUHMA B 3UMHee Bpems 0 60-65 %. 3Tu koary/nsHTbl yalle NpuMeHsAT ANs
OUNCTKM MPOMBbILLSIEHHbIX CTOYHbIX BOA.

Cynbthat antommHusa (A120 3 18H20) B kayecTBe koarynsiHTa UMeeT elle OAuH
He[OoCTaTOK - NOBbIWEHHas 4yBCTBUTENbHOCTb K pH. W3o03anekTpuyeckasa obnactb
onsa rmgpokcuaa antommHusa (A1(OH)3), B KOTOPO OH MMEET HaMMEHbLLUYI0 PacTBO-
puMoCTb, cooTBeTcTBYeT pH=6,5-7,8. Mpun 60nee HU3KNX 3HaA4YeHUsAX pH obpasytoT-
CA 4aCTUYHO PacTBOPMMbIE OCHOBHble COMMW, MpU 60nee BbICOKMX - anloMUHATLI.
Mpn TemnepaType 4 °C B pe3ynbTare yBe/IMYEHUs CTeNeHn rmgpataumn rugpokcu-
Aa anioMUHUA 3aMefnsaTca Npouecchl xnonbeobpa3oBaHns U oTcTamBaHus, Obl-
CTPO 3acopsalTca uAbTPbl, 0Caf0K MMApoKcuaa aloMUHMA OoTnaraeTcs B Tpy6ax
1, HaKoHeL,, OCTaTOYHbI/ antoMUHUIA nonajaeT B OUYULLEHHYIO BOAY, W XN0MbSA TNA-
pokcuaa anioMuHua 06pasyloTca B BOAE Yxe nocne nogaun ee notpebutensm. B
CBA3N C 3TUM NPeAsIOXKeHbl ApyrMe KoarynsHTbl HA OCHOBE a/llOMUHUS - 3TO OKCWU-
xnopupg antommumsa (A12(OH)sCL 6H20) n antommHat Hatpus (NaAl02) [1].

Okcuxnopug antomuHusa (Al2(0H)sCI-6H20) npepgctaBnsieT coboii 3eneHoBa-
Tble KpucTannbl. Ero roToBAT pacTBOPEHUEM CBEXEOCaXAEHHOro ruapokcnga
antommHnsa B 0,5-1 % pacTtBope consHoli kucnotbl (HCI). Mpy ncnonb3oBaHMn 3To-
ro KoarynsiHta MMHepanunsaums BOAbl BO3pacTaeT, a LWe/04YHOCTb BOAbl CHKaeTCs
B MeHblUell CTeneHu, Yem npu BBeAeHUU cynbaTa antoMuHuUs. 3T0 0COBEHHO
BAXHO A1 MATKMUX BOA,

AntomnHaTt Hatpusa (NaAlO2) npeactaBnsieT coboto TBepable Kycku 6enoro
uBeta C nepnamyTpoBbiM OT6/ECKOM Ha u3fnome. Ero nonyvatloT pacTBOpeHUEM
rmgpokcuga antoMvHusA B pactBope rugpokcuga Hatpus (NaOH). ToBapHbIi NpoayKT
cogepxmnT 55 % A120 3, 35 % Na20 n o 5 % csobogHon wenoun NaOH. PacteBopu-
MOCTb asitoMuHaTa HaTpus npu 20 °C coctasnsieT 370 r/gm3 [2].

3aknyeHne

OTclofa cnefyet, YTO XenesHble U a/llOMUHWEBBIE WU XeNne3o-a/IloMUHNEBbIE
KOarynsiHTbl, nNosyyaemble 3/1eKTPOXUMUYECKMM METOAOM, B CUJY YBE/IMYEHUA Lie-
JIOYHOCTM pacTBoOpa 3N1EKTPOaMTa MO CBOMM KOarynvpyloLyM CBOWCTBaM AOJSDKHbI
6bITb B6/IM3KM K OKCUXI0PUAY a/TlOMUHNA 1 antoMUHATY HaTpus. DTO Xe OTHOCUTCS K
npoueccy anekTpokoarynsauum, Korga anekTposnToM fBNseTcs cob6CTBEHHO obpa-
6aTbiBaemMas Boga. B aTtom cnyyae HaxoguT 06BACHEHME (U3UKO-XUMUYECKUIA
adhchekT, nony4veHHbIli B [3], NpM OUMCTKE MSTKOW BbICOKOLBETHOI BOAbI M NpW MO-
HWKEHHbIX TemnepaTtypax. 3ToT ahdekT 06yCnoBneH NPUMEHEHUEM CMeLLIaHHOro
Xeneso-antoMUHNEBOrO KoaryssiHTa, pacTBOp KOTOPOro nmeet 6onee HU3koe 3Hauve-
HWe KNCNOTHOCTM W, COOTBETCTBEHHO, 60/1ee BbICOKOE 3HAYeHWe LLe/I04YHOCTH, YeM
oTaenbHble (CynbdaT antoMuHMA 1 xnopug xenesa (ll)) n cmellaHHbIA KoarynsHTbl
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YK 504.61:69:332.62
«3EJIEHBIE KPbILWW» - AO/IFOCPOYHbLIN BK/IAL B 3KOIOM MO FOPOOA

Anoas H.IN., AnoBasa O.C.
YupexaeHue o6pa3oBaHus «bpecTckuid rocyjapCcTBEeHHbI TEXHUYECKUIA YHUBEPCU-
TeT», . bpect, Pecnybnuka bBenapych, yalnat@yandex.by

From the point of view of the services which are responsible for a technical
condition of a roof, vegetation on a roof- a conclusive sign of necessity of repair.
However the lack of squares for gardening of big cities forces to reconsider tradi-
tional sights at a roof as on a waterproofing course protecting a building from an
atmospheric precipitation.

BBepneHue

3eneHan KpoBns OTHOCUTCA K OAHVMM W3 CamblX OPEBHUX KPOBE/bHbIX Mare-
pranos. BTopoe poxaeHve ata HeobbluHasa KpoBaa nonyynna B XIX Beke, korga Ha
BCEMVPHOIi BbicTaBke B MNapwke HemeLkuini apxuTekTtop Kapn Pa6uTty yamsun ny6-
NIVKy, npeacTaBuB JOM C 3e/IeHbIMU HacaXAeHUsIMU BMEeCTO TPaJUUMOHHOW KpOB-
nm. C Tex Nnop B apxXUTEKType MNOSABUIOCb MOHATUS "XMBas Kpblwa',"akcnsyartu-
pyemas KpoBns" - fyxanku unv gaxe capl ANa OTAbIXa NPSMO Ha Kpbille 34aHus.
3HameHnTble «BUcsumne cagbl Cemupamngbl» (okono 600 r. 4o H. 3 ), cunTaBLLIMecs
«cefbMbIM 4yOM CBeTa», NpeacTaBnsan coboi dhakTuyecku nepsble 3efeHble
KpoBnn. Xutenu CkaHavHasuu, PUHASHAMM U eBponeiickol yactu Poccumn B cTa-
puHY yTennsanu goma, obknagbiBas Mx Kycoukamu Mxa v fepHa. B 3anagHoit EBpo-
ne npo6sema COOPYXeHWNs KpbilW-Teppac Ha ropoAcKMX 3[4aHuAX U UX 03e/IeHEHNs
BO3HMKNA KakK (DYHKLMOHa/IbHO-9KOHOMUYECKasn-u counanbHo-acTeTuyeckas B XVII
B. B XVIII B. 3HameHuTbIl cTponTens Kapn PabuTy ycTpoun caf Ha Kpblllie CBOEro
noma B bepnuHe. B Poccun nepBble BUcsaune cagbl 66l ycTpoeHbl XVII B. B Moc-
KOoBCkOM Kpemne, nosgHee y 60fp MonuubiHbiX U OpAblH-HawokvHbIx. W3BecTeH
cafl, COOpPYXeHHbI1 B PocToBe Benmkom MuTpononmvtoMm VoHOM mexay Kopnycamu
cBoero gsopua. B XVIII B. npuem ycTpolicTBa cafioB Ha Kpbilwax 6bl1 MCNo/Ib30BaH
B apxuTektype 3umHero gsopua, Masoro Spmutaxa u Liapckoro Cena B lleTep-
6ypre. B koHue XIX B. ngesamm BucAYMX CafoB OblIO OXBa4YeHO MpakTUYeckn Bce
Kyneuyeckoe cocnosue. Cafbl 6bl/IM Ha Kpbile 4YaliHOro MarasvHa Ha MSACHULKOW,
Ha Kpblwe Kyneyeckoro kiy6a Ha Manoii AmuTpoBke (HbiHe TeaTp JleHkom) u fo-
XofHoro goma Ha KysHeukom mocTy. Bnageneu, pectopaHa Ha [opOromuioBCKOWA
ynuue coopyaun NPoCTOPHbIA caf, a yepes rog ewe 6onee 6oratbili cag ¢ poHTa-
HaMM 1 rpoTamy OTKPbIICA Hag kade Ha [onropykoBCKOW ynuue. 3HAMEHUTbIM
CcTan nepBblii AECATUATaXHbIA AOM B Bonbliom MHe34HWKOBCKOM Mepeysnke c ca-
[OM 1 KNHOTeaTpPOM Ha KpblLLe.

KoHuenums co3gaHns 3e/1eHON KPoBAn

CerogHa BCe Heob6xoAVMble NPeAnoCblIKN A1 CO34aHUA 3e/1eHbIX KPOBESlb
nosisunuceb 1 B Pecnybnvke benapycb. A NUMEHHO:

- TAXenas akonorumyeckas 06CTaHOBKA B COBPEMEHHbIX KPYMHbIX ropogax
TpebyeT 3a60Tbl 0O YNCTOTE OKpPYXalllel cpefbl, HANPSAMYO BAVSIOLWLEN Ha 340pO-
Bbe ropoXaH;

- 04HOOGpa3Has apxuTekTypHas cpefa, CokpalieHvue nnolajei, oTBeAeH-
HbIX MOA 3efNeHble HacaXAeHus, co3fatT Heo6XoAMMOCTb B Npeobpa3oBaHnM OK-
pyXalLero Hac npocTpaHCTBa, HanpsAMyl B/IASIOLLEr0 Ha MCUXONOTNYECcKoe COo-
CTOSIHME NAei;

103


mailto:yalnat@yandex.by

- HakoM/EeHHbIi MUPOBOW ONbIT CTPOUTENLCTBA, MOATBEPXAEHHbIA MHOroseT-
Hell NpakTUKOW, KOTOpPbI NepeHsiIN 0Te4YeCTBEHHbIE CTPOWUTENN, U MOSIB/IEHNE CO-
BPEMEHHbIX MaTepuasioB NO3BOMSAT PELUNTL CaMble CIOXHbIE TEXHUYECK/E BOMPO-
Cbl. 3TO faeT NPaKTUYeCKyld BO3MOXHOCTb [i/1f1 YCTPOMACTBA «3€/EeHbIX» KPOBESb.

B KOTTE[XXHOM CTPOMTENLCTBE KOHLENLMS CO3faHus 3e/1eHOIN aKcnayaTupye-
MOl KPOBMU B HacToslee BpeMsi Takxe MpUB/EKaeT UHTEepec apXMTEKTOPOB, Tak
KaK M B YaCTHbIX BNafeHUsix Kpbllla sBNSETCS MAaeasibHbIM MECcTOM A/ OTAbIXa C
O[HOBPEMEHHON BO3MOXHOCTbIO pa3MeLLleHns [AeKopaTMBHOro naHawadTHOro
03enieHeHus. B meranonucax, rae otAaeTcs MHOrO NPMpPOAHOro MpoCTpaHcTBa noj
3acTpoliKy, 3eseHasi KPOBNA SABASETCA MAeallbHbIM peLleHVeM A/1s KOMMeHcaumm
ywep6a, HaHeceHHOro npupoge. 3TOT cnocob yCTpoiCcTBa KpbIWK CTan 0co60 ak-
TyasleH C y4eToM TOro 06CcToATeNbCTBA, YTO CTOMMOCTb KBaApaTHOrO MeTpa 3em/u
ypesBblyaliHO BbICOKA, M WCMOMb30BaHWe CBOGOAHbLIX NoLWiafei Kpbiw fano BO3-
MOXHOCTb BOCMO/IHUTb AeUUMT 3e/eHblX 30H, yCTpaumBaTb Ha Kpblllax 34aHui
MecTa Ana oTAblxa W npoBefeHus focyra. CoBpeMeHHblE MaTepuasibl U TEXHOO-
rMn AalT BO3MOXHOCTb CO3faBaTb YCTOWYMBOE K AUHAMUYECKUM Harpyskam 3a-
LWMTHOE MOKPbLITUE, YTO MO3BOMISIET UCMNO/Mb30BaTh MJOLWAAb KpbIM ANS CaMbIX
pasHbIX Lenei - ycTpavMBaTb AeTCKMe MIoWaAku U NAoWaakm ans ronbca, 30HbI
oTAbIXa, MapKoBKM aBTOMOGUNEl 1 T.4. Ha Kpbllle MOXHO co3faBaTb Lefble cajbl
C rasoHamu, knymb6amu, Bogoemamun u hoHTaHbl. CreayeT OTMETUTb, YTO YCTPOii-
CTBO TaKMX Kpbll He TO/IbKO KpacuBO, HO M MPaKTUYHO. 3efieHas KpPoB/s MMeeT 60o-
Nee NpoAoHKNUTENBHBIA CPOK CNYXOGbl, HEXENN BbINO/IHEHHAS C NPUMEHEHNEM 6U-
TYMHbIX WX NOMMMEPHbIX MatepuanoB. [MApPOM30NAUUS 3e/eHol KPOBIU 3aLiu-
LeHa oT Y®-u3nyyeHusi n peskux konebaHuii Temnepartypbl, YTO 3HAYUTE/IbLHO 3a-
MensieT NpoLecc ee paspyLleHus.

MprMeHeHNe 1 NpenMyLLecTBa 3e/1eHO KpoBn

MprMeHeHne 3eneHoli KpoBAU 6e3 AO0NOIHUTE bHBIX 3aTpaT No3BOJISAET:

- 3alWTUTL OT nNeperpeBa u Y®-n3yyeHuss KpoBesbHble MaTepuasibl, BO MHO-
ro pa3 yBesimumBasi UxX 40NrOBEYHOCTb;

- CHM3UTb TeMnepaTypy BO3fyxa B ropogax B fieTHee Bpems (B cpedHeM, A0
10 °C);

- WCK/YUTb BbleNeHe onacHbIX /18 30pOBbsi Ye0BeKa NIeTyunx BeLLeCTB
1 COeAMHEHMNI 13 GUTYMHbIX KDOBE/IbHbIX MaTepuasos;

- CHU3UTb 3arpsi3HeHne Bo3ayxa (pPacTeHUsi Ha Kpbile cnocobHbl ynaBnnBaTbh
13 MPOXOAAWMNX Haj NOBEPXHOCTbH KPbIWM NOTOKOB BO3Ayxa A0 50 % nbiav wu
CHWKaTb KOHLEHTpauuo BpeHbIX MUKPOOPraHn3mMoB);

-06ecneunTb MOCTynseHne kucnopoga (ra3oH niowaabo 150 M2 Bbligensiet
3a roj, KACnopoaa, KOToporo AOCTaTOYHO A5 AbIXaHUSI CTa YesI0BEK);

- CHM3UTb 06WMii WymoBoi ¢oH oT 2 Ao 10 Ap;

- MOBbLICUTb 3a CYET MeAJ/IEHHOT0 UCMapeHUst BAaru U3 no4sbl BAXHOCTb BO3-
Jyxa B ropofax, 4to 6/1aroTBOpHO BNUSIET Ha 3[40POBbLE YE/I0BEKa,;

- UCK/OYUTb BbICTPOE pacnpoCTPaHEHUE OrHs MO NOBEPXHOCTW KPOBAU Npu No-
xapax.

MpaBWIbHO BbIMOMIHEHHbIE 3€/1EHbIE KPOB/IM HAMHOIO MPOYHeE, YeM KPOB/W C
rPaBWItHON 3acbInkoii. [NaBHOE, YTOObI ObINN YY4TEHbI BCE OCOGEHHOCTM KOHKPETHOW

KPOB/IM elle Ha CTaAuu NpoekTMpoBaHus [peumyllecTBa YCTpoicTBa 3e/eHoi
KpPOB/IM NpuBeAeHbl B Tabnuue.
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3akntoyeHne

ExxerogHo 4enoBevyecTBO, CTPEMSCH YNy4lUWUTb YC/I0BUS CBOEro npebbiBaHuA
Ha nnaHeTe 3emns, oTHUMaeT npumepHo Ao 0,0031 % ee cywwn (otyeT KOHECKO,
2010 ropg). OcBOEHHbIE TEPPUTOPUU, HA KOTOPbIX B OCHOBHOM BeAETCA akTUBHOEe
MHOr03TaXHOe XUIULLHOE CTPOUTENbCTBO, YBEMUMBAKOT NAOLWaAM rOpoaoB U Mo-
CesIKOB, HaBcerfja OTHMMas 3TW 3eMW Yy Noka eAVHCTBEHHbIX reHepaTopoB Heob6-
XOAMMOro HaMm Kucnopofa - pacTeHuil. BoccosgaBas yTpayeHHbI pacTUTeNbHbIl
MUP Ha Kpbllle, Mbl MOMOraem BOCCO3[aBaTb XW3Hb Ha 3emre.

Ta6bnuua - MpeumyliecTBa yCTpPONCTBa 3e/IEHO KPOBU

1 YnydweHue kimmaTa

O3eneHeHne KpoBKM YBaXHAET BO3AYyX U co3faeT npoxnagy. U ato, npe-

XAe BCero, 3aMeTHO B NpuerarLLnX Xunbix 1 0OUCHbIX NOMELLEHUAX 3a
t e cyeT yNyylleHNs B HAX knumarta. K TOMy Xe yMeHbLUatTCs 3aTpathbl Ha
te > Yy KOHAWLVOHNPOBaHMe.

2. MNornoweHune Nbiin N BpeAHbIX BeLLecTB

Bnarogapsi 601bLLON N0WaAM 03e/1EHEHUA N TOPMOXEHMNIO BO3AYLLIHbIX
NOTOKOB KPOBE/IbHAaA pacTUTENbHOCTL noraowaet u3 sosgyxa 10-20% nbl-
nn. OHa Takke 3afilepxuBaeT 1 ycBamBaeT HUTpaTbl U Apyrne BeLlecTsa,
cofepxalymecs B BO3fyxe n ocajkax.

~ugb 3 OduheKT BnarosafepxaHus
3eneHble KPOBAN B 3aBUCMMOCTM OT TUna 3agepxunsatot 50-90% ocagkos.
Bonblas yacTb BOAbl UCNapsieTcs, ocTasibHas NOCTENEHHO YXOAUT B BO-
[0CTOKW. 3a cYeT 3TOro MOXeT ObITb YMEHbLUEH pasmep Tpy6onpoBo0B 1
N I TakvuM 06pa3omM AOCTUTHYTa 3KOHOMUS CPEeLCTB.

Vw
4. lonosIHNTenbHasn 3ByKOM30N5LUMA
O3eneHeHHas KpOB/S CHMXaET oTpaeHune 3Byka Ha 3 b n ynyywaer
.. 3BYKOM30NALNIO KPOBNN HA BeNNUYuHy 8 Ab. 3T npenmyliectsa 0cCo6eHHO
S S [ | | Ba)KHbI AN19 3[aHNIA, pacnofioXeHHbIX B6/IM3M a3ponopToB Uan psgom ¢
NOBbILEHHBIMW UCTOYHUKAMU LyMa (Hanpumep, AUCKOTEKOI).

5. lononHnTenbHan Tennon3onaums
O3e/leHEHNE KPOBY YNyULIaeT ee Tenn03alMTHbIe KayecTsa 1Mot 1 ne-
TOM.

6. BoccTaHoBneHve chnopsbl 1 hayHbl

O3eneHeHne KPOB/IN MOXET KOMNeHCUpoBaTb 3HAYNTE/IbHYIO YaCTb 3e/1e-
HbIX HacaXAeHW, YHUUTOXEHHbIX B X0fe CTpouTenbcTBa. M npexae Bcero
- 9KCTEHCWBHOE O3e/leHeHue npegnaraeT pasHoo6pasHble BO3MOXHOCTM
L1151 KOMMeHcauum.

0, st 7. YBEnn4eHve cpoka cnyx6bl KpoBn
PacTuTenbHblli cnoit achekTUBHO 3aluilaeT rmapon3onauuio oT Yo-
f LIJ( nyyeii, rpaga, xapbl 1 xonoga. CHMXeHWe HanpskeHWid, CBA3aHHbIX C TeM-
nepatypHbIMU Koleb6aHNsIMU, BeAET K 3HaYMTeIbHOMY YBEe/TMYEHUIO CPOKa
LRy s CcNyX6bl KPOBENBLHOW N301ALNN.

8 lNepcrnekTuBbI UCNONb30BaHUS

T te B0O3HMKAIOT HOBbIE BO3MOXHOCTMU MUCMO/Ib30BaHNS NOBEPXHOCTU KPOBIIM -
OT 3e/1eHoli Nyxaiiku 1 caga Ao kade, UTPOBbLIX U CMIOPTUBHBIX MJIOLLAA0K.
M BCe 3TO - KOMNEeHcauus yyacTka 3eMIu, 3aHATOro nog, 3acTpoiiky.

105



HAYYHbBIE MPOBJ/IEMbI MNMPOEKTOB,
NMOAAEPXMNBAEMbBIX BENNOPYCCKUM
PECNYBNUKAHCKUM ®OHAOM
®YHOAMEHTA/IbHbIX UCCNEAOBAHWN

Y[IK 556.5

M3MEHEHUWE rMAPOrPA®UUYECKOM CETW HIM «BE/IOBEXCKAS MYLLLA»
noa BO3AENCTBUEM ECTECTBEHHbLIX N AHTPOMNOIMEHHbLIX ®AKTOPOB3

Bonuek A.A., LLUewko H.H.
YupexaeHve obpa3oBaHusa «BpecTckuii rocysapCTBeHHbIi TEXHUYECKUIA YHUBEPCU-
TeT», . bpect, Pecnybnuka benapycsb, volchak@tut.by, optimum@tut.by

The article presents the results of studies of changes in the hydrographic net-
work of the National Park Belovezhskaya Pushcha. Zoning watershed conducted
by the degree of their transformation.

BBepeHue

HaumoHanbHbIi Napk «benoBexckasi nyuia» SABASETCS YHUKANbHbIM NaMSTHU-
KOM NpUpofbl €BPONENCKOro KOHTUHEHTA, BK/IOYEHHbIM B CMMCOK BCEMUPHOro npu-
pogHoro Hacnegua HOHECKO, cornacHo AOKymeHTam KOTOPOro: «3Kosormyeckas
LeHHOCTb BenoBexckoi nywy 3akniovaetcs B TOM, YTO Ha 3TON Tepputopun co-
XpaHuncsa APEBHUI PEeNMKTOBbIN LUMPOKOSIMCTBEHHBIN N1ec, KOTOPbIA, N0 CPABHEHMIO
C APYTMMU HU3UHHBIMW flecamun EBponbl, SBASETCA Masio HapyLUeHHbIM XO3SACT-
BEHHOW AeATesIbHOCTbI0 YenoBeka» [0]. YBennyeHne UHTEHCMBHOCTM XO3SCTBEH-
HON feATenbHOCTN TpebyeT Bce 60s1ee LO0CTOBEPHbIX OLEHOK COCTOSHMA Mpuposa-
HOI cpeabl, YTO 0COBEHHO BaXKHO A1 TaKoro o6bekTa, Kak benosexckas nywa.

OcHoBHas yacTb

Mmaporpaduyeckas ceTb ABASETCA BaXHbIM KOMMNOHEHTOM /1l060ro NpMpPoAHO-
ro Komnnekca. VismeHeHve naHawadToB MasbiX PeK NPOUCXOAUT NOA BAUSHUEM
€CTeCTBEHHbIX U aHTPOMNOreHHbIX (DaKTOPOB.

K ecTecTBeHHbIM (hakTopam TpaHcdopmaunu peyHbiXx 6acceiHoB NpUpPOLHO-
TeppuToprasibHOro KoMmnsjekca OTHOCATCA reosioro-reomopdosiornyeckme, rmapo-
nornyeckue, knumatuyeckme u ap. [0]. M3 nocnegHux Haubonee macwTabHbIX
TpaHcthopmaymnii Manol rngporpadnyeckoin cetun faHHOW TeppUToOpuM MOXHO OT-
MeTWUTb reonoro-mopdponornyeckne npeobpasoBaHusl, Bbi3BaHHble BO34eNCTBUEM
[HenpoBcKoro n MOCKOBCKOr0O 0f1e4eHEHUS.

OpfHUM 13 Hambonee BaxHbIX hakTOpOB TpaHchopmauun naHawadToB bacceit-
HOB MasibIX peKk fBMAseTcs kaumar. BausHue ero HOCMT pasHoHanpaBieHHbIA Xa-
paktep. B 3aBMCUMOCTW OT UMKNOB NO BOAHOCTW NeT (rnaBHbIM 06pa3om, MHOro-
NIeTHUX) NPOMUCXOAUT U3MEHEHME CTPYKTYPHO-ANHAMUYECKON OpraHm3aumm peyHbix
KomnnekcoB. B pa6ote (0) npeactaBneHbl U3MEHEHUS BOAHOMO pexuMa npu pas-
JINYHBIX CLEeHapusax U3MeHeHuss knumara B byayuiem. Tak, coriacHo gaHHol pab6o-
Te, yBennyeHne TemnepaTypbl Bo3gyxa Ha 2 °C U yMeHblleHue rofoBbiX arMo-

3Pa6oTa BbiNosIHEHA Npu noggepxke rpaHta X10M-020 EP®®U
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chepHbIX 0CaAKoB Ha 10 % MpuBEAET K CHMKEHWIO PEYHOro CTOKa Ha Tepputopumn
Bpectckoii ob6nactn Ha 29,3 %. Hanbonee TpaHCOPMUPOBAHHbLIM OyAeT CTOK B
neTHWe Mecsiubl, YTO Hanbornee HeraTMBHO AN MasblX pek. B oT/iMume OoT MHOro-
BOJHbIX NMEpPUOLOB, B 3acCyLUNMBble LMK/bl HabMIA4AeTCA pe3koe YMeHblueHue no-
BEPXHOCTHOrO CTOKa, 06MenieHne noviM 1 nepecbixaHne BOAOTOKOB.

3HaunTeNbHY0 ponb B TpaHcopmaunn rugporpacumyeckoi cetn MNTK B wnr-
palT aHTponoreHHble hakTopbl, OAHUMU U3 KOTOPbIX ObIIN YaCTUYHOE cnpsiMe-
HVe pycen pek ons nponycka NaBoAKOBbIX BOZA, CTPOMTENbCTBO KPYMHbIX rMapome-
NINOPAaTUBHBIX CUCTEM Ha NpueralLmnx 6010THbIX MaccmBax.

B pesynbTaTe npoBefeHMs KOMMNIEKCa MesimopaTUBHbLIX MEPONPUSATUIA Ha BO-
[ocbopax pek MylwmM co3gaHbl KpynHble MesimopaTuBHble KOMMAEKCbl. OCHOBHbIM
MEeTOLOM Menuopauuy Ha AaHHOV TePPUTOPUN ABNSETCS NMOHWXEHWE YPOBHA TPYH-
TOBbIX BOJ, OTKPbITbIMW kaHanamu. s ynyylieHns CBOWCTB BOAONPUEMHMKA MPO-
BeAleHbl cnpaAmMeHns u npodmnuposaHme pycna pek (p. flecHasn, p. Hapeska, p.
'BO3Ha, p. benasa u ap ). B oxpaHHOli 30He 3anoBefHMKa HaXOAWUTCA 3HAUNTENbHOEe
KOINYECTBO arpapHbiX 06beAUHEHNI, 3eM/IN KOTOPbIX MENMOPUPOBaHDI.

B pamkax gaHHoro uccnegosaHus paspaboTaHa MNC rugporpaduyeckoin cetu
MTK BIN, B OCHOBY KOTOPOW MOJIOXEHbI CylLlecTByoWmMe KapTorpacumyeckne mare-
pvanbl. 3a npowejlee ctonetve AeTasbHoe M Hanbonee TOYHOE KapTupoBaHue
npoBOAMAOCH ABa pas3a. Bnepsble OHO BbINOMHANOCH MONLCKAMU KapTorpadamu B
80-x rogax XIX crtonetusn. CoctosiHue rugporpadumyeckoii cetm Ha TOT MOMEHT
MOXHO pacueHVBaTb Kak HavMeHee NoABEPXEHHOE aHTPONOreHHOMYy BO3AeWCT-
Bui0. B 1984-1988 rr. 6bl/IM NOArOTOB/AEHbI OGHOB/IEHHbIE TONOrpaduyeckme Kap-
Tbl, MPUHATBIE NpK pa3paboTke MNC 3a ocHoBy. [NA conocTaBUTE/IbHOrO aHanm3a
M3MeHeHW B CTPYKType rugporpacunyeckoin cetn B NMC Takxe oTAeNbHbIM C/I0EM
6blIM  BK/KOYEHbI ouudpoBaHHble KapTorpaduyeckme martepuansl 30-TbiX net
NPOLLU/IOro CTONETUSA, NOArOTOB/IEHHbIE MNONLCKMMU KapTorpadamu.

Mpy ouMdpoBKe AOCTYNHbIX KapTorpaduyeckux martepuasioB WHGopMalus
3anucbiBanacb B 6a3y AaHHbIXx [NC B reorpadunuecknx koopamHatax. B kayectse
reofe3nyeckoii cMcTeMbl COMOCTaB/EHUS UcMNosb3oBasack cuctema WGS 1984.
Takoli cnoco6 3anvcu Aan BO3MOXHOCTb /1erko TpaHchopMumpoBaTb AaHHbIE B HO-
BYIO CUCTEMY MJIOCKMX KoopauHaT. MpeobpasoBaHne B CUCTEMY MIOCKUX KOOPAM-
HaT HeobXoAMMO AN NPOBeAEeHMs NPOCTPaHCTBEHHOIO aHanu3a. Takum 06pas3om,
paspab6otaHHaa TVIC rugporpaduyeckoin cetn MTK Bl BknovaeT 6onee 2400 nu-
HelHbIX (BOAOTOKOB) M 60nee 100 nonuroHasbHbIX (BOAOEMbI) 06BHEKTOB. Busy-
anbHOEe CcOoMnocTaB/ieHWe TycToTbl ruaporpadmnyeckoli cet, MU3BUUCTOCTU OCHOB-
HbIX PEK NOKa3blBaeT 3HaYUTE bHble TpaHcopmMauun B ee CTpykType (puc. 1).

C ucnosnb3oBaHMeM MeTOAMK OLEHKM TpaHcdopmMauun ruaporpaduyeckoi ce-
TU BbIMOJ/IHEH aHa/IM3 CMELLEeHNs NOMIOXEHWA pycna u TpaHcdopMaunum U3BUANCTO-
ctn. Kpome TOro, B kayecTBe OCHOBbl /15 BbINOSIHEHUA UCCnefoBaHuii 6blna umc-
nonb3oBaHa pa3paboTtaHHas 'MC rugporpadmyeckoin cetn HaumoHanbHOro napka.

BbisiBneHo, 4to BoAoCcOGOpbl pek HapeB n Poccb MMeT Hanbonbluve 3Have-
HWA TyCTOTbI rmaporpadumyeckoii cetn Ha 1930 rog M HavMeHee TpaHcopMMpoBa-
Hbl B pe3yfnbTaTe AeATeNlbHOCTU YenoBeka (yBesmueHue ryctoTbl rugporpaduye-
CKOl ceTn He 60see YeMm B ABa pasa). [nsa Bogocbopos Takmx pek, kak flecHas fle-
Bas, JlecHas [lMpaBas, HapeBka, ficenbfa B pe3ynbTaTe CTPOUTENbCTBA OTKPbITbIX
KaHa/I0B MefInopaTUBHbLIX CUCTEM MPOU3OLUIO0 YyBenuyeHue ryctoTbl rugporpadu-
yeckol ceTn 6onee yeM B yeTblpe pasa. Mpu 3TOM JaHHble BOAOCO0PbLI HA Havano
Beka MMesin HavMeHbLUYy TyCcToTy rugporpadmyeckoin cetn. Ha ocHoBe 0606Lue-
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HUS NOJTyYEHHbIX AaHHbIX BblAeNeHbl TPU 30HbI MO YPOBHIO TpaHcdopMaummn rycro-
Tbl rugporpadmyeckoii cetu. Mcnonb3ys crenytoLlyto LKany, BblAensiemM rpynmbl
BOAOCOOPOB MO CTeneHn TpaHcopmauun Bogocbopa: /- CubHO TpaHchopMUpo-
BaHHbI Bogoc6op; |l - ymepeHHO TpaHcopMuMpoBaHHbIi Bogoc6op; Il - He3Hauun-
TeNbHO TPaHCOPMMPOBaHHbI BOAOCOOP

a- cocTosHMe Ha 1930 rog; 6 - coBpeMeHHOe COCTOsIHME
PrcyHok 1- Cxema rugporpadmyeckoin ce T pek B6am3un HIM «benosexckas nyLua»

3aknyeHne
[Ona npeactaBneHus o reorpacdMy NpPoOLECCOB pe3y/nbTaTbl NpMBeAeHbl Ha
puc. 2. TonoxeHne BblAeNEHHbIX 30H COrnacyeTcs C pacnosioXeHveM Havbonee

KPYNHbIX TmapomMenimopaTtuBHbIX CUCTEM.

(I- cunbHO TpaHcopMMpoBaHHbIV Bogocoop; Il - ymepeHHO T paHCOopMUPOBaHHbI
Bogoc6op; Ill - He3HauYMTeNnbLHO TPaHCOPMUPOBaHHLI BOAOC6OP)
PucyHok 2 - TpaHcchopmauums rugporpadmyeckoin ceTn
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YK 550 34(476)
NPOBNEMbI HABOAHEHWI HA TEPPUTOPUM BEJIOPYCCKOIO NONECHA4

Bonyek AH.A.
YupexgaeHvne o6pasoBaHna «bpecTckuii rocy1apCTBEHHbIN TEXHUYECKNIA YHUBEPCU-
TeT», I. bpect, Pecnybnuka Benapycb, VolcheKAn@rambler.ru

The analysis of spring high water of the rivers of the Belarus Poiesye has been
made.

BBepneHue

B nocnepgHee Bpems Bce 60/bLUYIO POSib B YBEIMYEHUN YACTOTbI U pas3pyLum-
TEeNbHON CWUNbl HABOAHEHWA WrpatoT aHTponoreHHble dhakTopbl. CyllecTBEHHOe
yBe/IMYEeHNEe MaKCMMaslbHOIO CTOKa CBA3@HO C XO3SMCTBEHHbIM OCBOEHMEM MONM,
cnyxawmx npupoaHbiMK perynatopammn ctoka. Mo npumepHbIM pacyeTam, obuias
nnowasb 3emesb, NOABEPKEHHbIX B T€ WIN WUHblE NepuoAbl 3aTOM/IEHNIO, COCTaB-
NSieT Ha 3eMHOM Llape 0Ko/lo 3 MAH. KM2, rae npoxunsaeT okosio 1 jMnpfl. uen. [1].

Ha tore Benapycu pacnonoxeHa yHukanbHas [lonecckas HU3MEHHOCTb C 06-
LUMPHbIMK 6eckpaliHuMmn npocTopamn 60/10T, NOABEPXKEHHAA KpynHOMacLITabHbIM
BOJHbIM MenvopauusmMm 1 KkatacTpoMueckum HaBoAHEHWAM Ha p. MpunaTte u ee
MHOTOUMCNEHHbIX MPUTOKAX.

Peka MpunaTtb - rnaBHas BogHas apTepus onecckoli HU3MEHHOCTW, npoTe-
KaeT no YkpaviHe n benapycu u siBnseTca caMbiM 60/bLUNM MO BENUYUHE U BOLHO-
CTU nputokom AHenpa. AnvHa p. Mpunate 761 kM, u3 koTopbix 500 KM npuxoautca
Ha TeppuTopuio Benapycu [2]. PacnpefeneHne ctoka BHYTpU rofa Ha pekax pac-
CMaTpuBaemMon TeppUTOpMU XapakTepusyeTcs HepaBHOMepHoCTbio. Ana p. Mpwu-
NATb CTOK BECEHHero nepuoja CcocTaBnseT B cpegHeM okono 61 %, neTHe-
oceHHero - 23 %, 3umHero 16 % rogoBoro ctoka. Hanbonee noasepxeHa HaBoA-
HEHWIO TeppuTopusa 6acceiiHa B CPefHEM U HUMXHEM TedeHun p. Mpunatb. Bbisbl-
BaeTCs 3TO Cy)XEeHMeM MOoWMbl [0 6-8 KM B paiioHe Typosa v fo 1,5-2 km B paioHe
r. Mo3blpsi, a Takxe pe3kMM Bo3pacTaHuem 60KoBOI NpuToYHOCTH [2, 3].

OcHOoBHas yacTb

Bbicokme nonosogbs Ha MNpunaTy u cBA3aHHOE C HUMW 3HauyuTe/NlbHOe 3aTon-
NleHne MEeCTHOCTU MOXHO OXapakTepu3oBaTb MO AaHHbIM HabnwaeHui y r. Mo3bl-
ps. Hambonblinii pacxof BoAbl, NPEBbIWAWNA CpefHUiA, NOBTOPSETCA NPUMEPHO
pas B yeTblpe roga, B TOM uucie npesbilalowuii cpegHuii B 2,5...3 pasa 3a Becb
nepvog HabnwgeHun 6bin B 1845, 1877, 1888, 1889, 1895, 1932, 1940, 1958,
1970, 1979, 1999 rr., T e. 11 pas.

MakcumasibHoe 3HaYeHne CToka BECEHHEro nosioBoAbA Ha MNpunAaTv oTMEeYeHOo
B 1845 rogy. B aTOM rogy chopMrMpoBasiocb Ype3BblHainHO BbICOKOE BECEHHee Mo-
noeogbe Ha 607bWOM npocTpaHcTBe BocTouHoli EBponbl. B 6acceiiHe MpunaTtu
OHO 6bl/10 CTOMb KaTacTpPohMYECKUM, YTO ero, BEPOSATHO, MOXHO OTHECTW K rpymnne
npefesbHO BO3MOXHbIX B HaLly KMMATUYECKYH 3MoXy.

Monoeogbe 1845 roga B 6acceiiHe MpunATK - 3TO YHUKa/IbHOE TMApPOorMye-
CKOe fIB/IeHMe BeCcbMa pefkoi noBTopsiemMocTu. peasumHee yBnaxHeHue B 6ac-
ceiiHe lMpunaTK 66110 3HAYMTENbHLIM. Pekn NOKPbIUCL NbAOM MPY 3HAYMTENLHOW

4 PaboTa BbINoNHeHa Npu NoAdepXKe rpaHTa BPA DK X06M-013
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rny6uHe BoAbl M NpW OBLUMPHBIX pasnvMBax B 6010Tax U NpuaerarLLmx Tepputopuii
Kpome TOro, cyuiectBeHHOe NOMOJSIHEHWE CHero3anacoB MPOW30LLIO BO BpPeMs Me-
Tenn, oxBaTMBLUE GObLIYID TEPPUTOPUID U OCOBEHHO 6acceitH Mpunatu. BecHa
6blna NO3aHAA, APYXHas, Npyu 3TOM pas3BUTUE PacTUTENbHOCTM B 3TOM rogy Ono-
3[4a710 MOYTU Ha Uenblli Mecsay NpoTuB OObIKHOBEHHOro. Bo Bpemsi cHerotasHus
npu CU/IbHOM MNOTEN/EHUN MPOWNN AO0XAM, KOTOpble Bbi3BaM hopmupoBaHue
0OYeHb BbICOKMX YPOBHE U pe3koe NOBbILEHWe CTOKa BOAbl Ha pekax bacceliHa.
MakcmanbHblii ypoBeHb 1845 roga npeBbilan Hy/b rpaduka COBPEMEHHOTO rna-
ponocTa y r. Mo3bipsa Ha 675 cm. MNpu 3TOM pacxof, BoAbl, NOMYYEHHbIA KOCBEHHbIM
cnocobom I.W. WBeyom, paBHsieTcs 11000 m3c [3]. B Tabn. 1 npeacrasrieHbl xa-
paktepucTnkm 10 Hanbonee 3Ha4YMTE bHLIX NOI0BOANIA [4].

Tabnuua 1- MakcumanbHble pacxofbl BOAbl BECEHHEro nonosoabs p. MpunaTh -
r. Mosbipb _

Fogpl 1845 1877 1895 1888 1889 1940 1979 1932 1970 1958
Q, mj/lc 11000 7500 5670 5100 4700 4520 4310 4220 4140 4010

B nepuopn BeceHHero nosnoBoAbs noiMa p. MpunaTy NoYTh exerogHo 3atan-
nnBaetca. CpefHEMHOroNeTHAA NPOAO/KUTENIbHOCTb 3aTONIEHUS NOWMbl COCTaB-
nset 80-110 gHei, a B oTAenbHble rogbl - Ao 150 - 180 aHeli. WwrpuHa pasnvea
1 %-Holi obecneyeHHocTn gocturaet 1,5...6,0 kM Ha yyacTke OT UCTOKa A0 YCTbS p.
CTbipb 1 OT I. MO3bIpA 40 YCTbsA, B cpefHen yactu - 8... 15 km, Ha oTAesNbHbIX yya-
ctkax 20...30 km.

BeceHHee nonoBoAbe HauMHaeTcs B NepBOl NOMIOBMHE MapTa, 3akaHuMBaeT-
CA B KOHLe anpens - Havyasie Mas Ha MasbiX pekax U B KOHLE WIOHA - Ha lMpunaTtu.
MpofomKUTENbHOCTb NOM0BOALSA Konebnetcsa B 60nbwnx npegenax - ot 40 - 45
OHeln Ha manbix pekax go 3,5 - 4 mecsaues Ha p. MpunATb. MK NonoBoAbS Ha npe-
obnagatoLem yncne pek NPoXoaMTCA Ha KOHeL, mapTa - Havaso anpens.

Bbicokve nonosogbs Ha MNpunAaTv 1 CBSA3aHHOE C HUMW 3HauuTesibHOe 3aTon-
NleHne MeCcTHOCTW NpuBeaeHbl B Tabn. 2.

Ta6nvua 2 - Foapl C HABOAHEHWEM Pa3/IMYHON rpajauuy B Nepuoj BECEHHEro
nosfioBoabs

XapakTepucTrka HaBogHeHUs

Peka-noct Karactpodhnue- Bblgatouieecs Bonbuoe
ckoe P<1% P=1.2% P=3..l0%
Mpunate - r. MUHCK - 1979 1999
Mpunate - c. Kopo6bl - 1958 1957, 1966, 1979
Mpunatb-r.n. Typos - 1979 1932. 1940, 1956, 1958, 1970
MpunsATb - ¢. YepHuun - 1999 -
1931, 1932, 1940, 1956, 1958, 1966,
Mpunate - 1. NeTpukos - 1979 1970, 1999
1888, 1895, 1886, 1889, 1907, 1924, 1931, 1932,
MpunAte - 1. Mosbipb 1845 1979 1934, 1940, 1956, 1958, 1966, 1970, 1999
MuHa - 1. MnHck - 1979 1928, 1932, 1940, 1958
Acenbpa - c. CeHuH - 1999 1958, 1979, 1981
[FopbiHb - 1. Peunuya - 1956 1966, 1979, 1996, 1999

Bbiclive ypOBHW BeCEHHEero nosioBoAbs, Kak NpaBu/o, ABMAKTCA Hanbosnb-
wrmMu B rogy. CpefHss BbiCOTa BECEHHEro NosioBoAbA Haj, HU3LWWUM NIETHUM YPOB-
Hem cocTaBnsieT 3,5 - 4,5 m Ha p. Mpunatb, 1,5 - 3 M 4nA NeBo6epeXxHbIX NPUTo-
KoB 1 1- 2,5 M Ans npaBo6GepPEXHbIX.
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CsefeHunsa 0 3aTonsieHnn novimbl 6accelida MNpunaTtn NnpuBegeHsl B Tabn. 3.

Ha manbIx pekax cTosiHMe Bofpbl Ha noime B cpeaHem 25 - 30 gHel, Ha cpef-
HUX 1 6onbWwNX - okono 1,5-2 mecsues. LUnpuHa BeceHHero pasnmea Ha lMpuns-
TV n3meHsieTca ot 5 go 15 kv, Hambonblas xe B paiioHe T. MNMuHcka gocturaet 30
kM. ny6urHa 3aTonneHns npemmyuiectseHHo 0,3 - 0,8 M, mectamm go 2 - 2,5 m.

Haunbonee paHHAs gaTa OCBOGOXAEHWS MOWMbI OT 3aTOM/IEHUS MPUXOAUTCA
Ha TpeTblo Aekafdy MapTa-anpens, Haubonee no3gHsAs - B OCHOBHOM Ha NepByo
aexapy vons.

Ta6]'IVIL|,a 3- CpoKu 3aTONAAEMOCT MW NOMbl MPUNATMU N €e OCHOBHbLIX NPUT OKOB

MpoueHT net, Habnwaato- Haunbonbwasn npogomku-
BogoTok-cTBOp LMXCA IeTHE-OCEHHUX 3a-  TEeJIbHOCTb JIETHE-OCEHHEro
TONNEHWi 3aTON/IEHUA,CYTKN

p. Mpunate-c bon. inkosunun 14 32
p. Mpunatb-c. Kopo6bl 58 71
p. MpunaTte-c. Typos 64 78
p. MpunaTtb-c. MeTpukos 50 61
p. MpunATb-r. Mo3bipb 73 70
p. FopbIHb-NIT. Peuiila 34 32
p. Cnyub-c. JleHnH 5 16
p. Y6opoTb-c. KpacHobepexbe 10 *18

[pyXHOCTb BeCeHHero nosioBoAbsi pek 6acceiHa [MNpunatn oueHwBanachb C
NOMOLLbIO NPOCTPAHCTBEHHbIX KOPPENSAUMOHHBbIX (OYHKUMIA. TecHoTa CBA3M pacxo-
[OB BOAbl BECEHHEro MOM0BOAbA OLeHuBanachb koaduumeHTamm Koppensauuu
(R), KOTOpble 3aBUCAT OT PaAcCTOAHUS MEeXAy LeHTpaMu TsHKecTu Bogoc6opos (p) u
N3MEHATCA NO IMHeHoMY 3akoHy R = 1- 0,874 p. 'pagneHT nons pacxoga Boabl
BECEHHEro NosoBoAbsA pek 6acceinHa Mpunsatn a = 0,874 cBuaeTenbCTBYET O JOC-.
TaTO4YHO BbICOKOI CMHXPOHHOCTW N0N0BOAbSA [4].

3aknoyeHve

MporHo3upyemoe noTenneHne KnMMaTa u HensBeXHbll POCT XO3ANCTBEHHOIO
OCBOEHMUS PeYHbIX JOJIMH, HECOMHEHHO, NPUBeAYT K YBEIMYEHNI0 NOBTOPSAEMOCTH 1
paspywmnTesibHOW Cunbl HaBoAHeHW. pu XO3SMCTBEHHOM OCBOEHUWM MNaBOAKO-
onacHbIX TEPPUTOPUIA B JOSIMHAX pek cnepyeT NPOoBOAUTbL feTallbHble TEeXHUKO-
3Konormyeckne uccnegosanus. Npu aTom ymesio coyeTaTb WHXEHepHble MeTo-
[bl 3alWNTbl C HEUHXEHePHbIMU. [OMXHbI ObITb OCYLLECTB/EHbI YeTKOEe palioHNpo-
BaHWe W KapTupoBaHue NoliM C HaHeCeHMeM rpaHuL, NosI0BOAUIA U NaBOAKOB pas-
NINYHOM BOJOO6GECNEUYEHHOCTM, UYTO OKaXeT CYLLEeCTBEHHYIO MOMOLLb 3KCnpecc-
oLeHKam ylep6b0oB OT KaxAoro Tekyllero HaBoAHeHUs, B TOM YMC/le 1 OLeHKaM 3a-
TOMN/EHNs 3emMeNlb, KOTOpble B HacTosiLiee BpeMs OTCYTCTBYIOT Mo 60/blueli Yactu
HaBOAHEHWI. KoMNaekc MeponpuaTWii, BKIOYatoLWMiA NPOrHo3MpoBaHue, naaHnpo-
BaHWe U ocyllecTB/ieHne paboT, fO/HKEH NPOBOAUTLCA A0 HACTYN/IeHUs HaBOAHe-
HWA, B NepUog ero NPOXOXAeHNA U NOC/e OKOHYaHWS CTUXMIAHOrO 6eACTBUS.
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YK 504.453
3KOJIOMMYECKUIA CTOK PEK BE/TOPYCCKOIO MONECHA

paagyHoBa O.U.
YupexpzeHne o6pa3oBaHUsi «BpecTCKuii rocyfapCTBEHHbIA YHUBEPCUTET WMEHU
A.C. MNMywkunHa», 1. bpect, Pecnybnuka Benapycb, gryadunova@mail.ru

In article results of the analysis of spatial structure of an ecological drain are
stated, linear trends are revealed, transformation of aestivo-autumnal and winter
minimal charges of water of the average and small rivers of Polesye is appreciated.

BBepneHue

Mpn no6oM BuAe X03ANCTBEHHOW AEeATENbHOCTU U OCBOEHUS BOAHBLIX pecyp-
COB BO3HVKaeT nNpobaema OLeHKN MUHUMAaNbLHOIO pacxoia BOAbl, KOTOPbIA Heob6xo-
ANMO OCTaB/IATb B peKe W He BKIKYaTb B XO3ANCTBEHHOE Mcnosb3oBaHue. B bBena-
pycu yxe B 70-e roapl NpoLL/IOro Beka BCTan BOMNPOC «... O MUHUMa/IbHO AOMNyCTU-
MOM pacxofe BOAbl B pekax AN oxpaHbl npupogpl» [ M. duaunnosuy, 1975,
1977; N.4. Fatnno, 1977]. B mexeHb (SIeTHEe-0OCEHHIOK, 3MMHIOK) BOAHbLIE N OKOMO-
BOJHble 3KOCUCTEMbl Haubonee ya3BuUMbl. [nA TOro 4tobbl He HapywuTb rMApo-
9KONOrMYecKoe paBHOBECUE TeppUTOpUKM, HEOOBXOAUMMO B PEKe OCTaBWUTb 3IKOSOrU-
Yeckuii CTOK, Tak Kak HecobngeHue aToro TpeboBaHMsa YpeBaTo OTpULATE bHBIMU
nocnegcteuamu [AnekceeBckuin, 2000; XXyknHckunin, 2003]. STOT pacxof BOAbl Ha-
3bIBAlOT NO-pa3HOMY: MWHMMasIbHO AonycTumblin [Fatuno M.A4., dnannnosuy V.M.
1975, 1977], npupoaooXpaHHbIii, akonornyeckuii [Pawesckuin 6.B. 1996; KopoHke-
By H.W. 1999, 2003], numutnpyowmnin [EmenbsHos HO.H., MpuHeBuuy Al 1998],
3Ko/I0rMyeckn poctatodHblli [Anekceesckuii H./A. 2000], MUHMMasbHO HeobxoAau-
Mblli 1 T.N. Tlpn 3TOM BO BCEX Cnyvasx nofpasymeBaeTcs MpakTUYeckn OAHO U TO
Xe - 3TO TOT pacxof BoAbl, U3BATUE HWXE KOTOPOro YpeBaTo oTpuuaTesibHbIMU No-
CneacTBUSAMU AN NPUPOLHbLIX YCO0BUA, HOPMa/TbHOTO PYHKLVUOHUPOBAHUS PEYHOTO
noToKa, XO03ANCTBEHHOIO UCMO/Ib30BaHNA U CAHUTAPHbIX YC/IOBUIA HUXE MO TeYEHUIO,
YTO BfleYeT 3a CO60I IKOHOMUYECKNE U3AEPXKKM N IKONOTMYECKMEe NOCNeACTBUS.

OcHOBHas 4yacTb

MeToabl OLEHKM 3KOIOTMYECKOro CTOKa BOAbl PeK B HacTosilee BpemMs OT/u-
yatoTcs 6onbWNM pasHoobpasnem [AnekceeBckuin, 2000; BonoxumHckas, 2006; a-
Tmno, 1977; XXyknHcknid, 2003; KopoHkeBud, 1999, 2003; MapkuH, 2005; dauies-
ckuin, 1982, 1987, 1996]. MNpn ycTaHOBAEHMN HOPMATUBOB NpeAesbHO A0NYCTUMOrO
N3bATUSI PEYHOTO CTOKa HET eamHoro nogxopa. Tak, B.I'. Opnos [Opnos, 2005] ge-
naeT BbIBOA, 4YTO NpUpoJa cama OLeHWa 3KONOrMYECKUA CTOK - 3TO eCTECTBEHHbIN
MWUHUMasbHbIN CTOK, & U3bATUE HMXKE 3TOro 06bema BbI3biBAET HapyLleHne B ecTe-
CTBEHHbIX Mpoueccax pekn. B ocHoBe MeToAuKW onpefeneHns AonyCTUMOro BO3-
OelicTBNA Ha Masible pekn B.H. MapkvH mcnonb3yeT ypaBHeHus 6anaHcoB. Benu-
YMHa MWHMMasIbHO AONYCTUMOIO 3KOSIOTMYECKOro CTOKa onpefenseTcs AN Kaxao-
ro pacyeTHOro roga u peku MHAMBUAYasNbHO, U BOA03a60p Ha MasbiX pekax BO3MO-
XEH B BeCeHHee MOoJsI0BOAbE WU MPU UCMONb30BAHUN aKKyMY/IMPYIOLLMX eMKOCTEN
(BogoxpaHunuuy, npyzos). B metoguke H.. KOpoHkeBuYa MCNoNb3yeTcs CBA3b ma-
PONOrMYECKUX XapakTePUCTUK PEKU U NPOAYKTUBHOCTY 3KOCUCTEMBI.

B nocnegHee Bpems 6bl/10 MPOBEAEHO MHOIO WCCNEAOBAHUA W3MEHEHUA TO-
[OBOro CTOKa BOAbl B pekax bBenapycu, BHyTpuMrogoBoro nepepacnpegenexums. Kak
12
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nokasblBalT 3TN paboTbl, rOA0BON CTOK U3MEHWU/ICA HE3HAYMTEbHO, a BOT BHYTPU-
rofoBoe pacnpefeneHne U3MeHUN0Chb: MakCUMasibHbI CTOK BOAbl B peKax yMeHb-
wwuncsa (B anpene - mae Ha 70 % uccnegyembix pek CTOK yMeHbLlnnca Ha 10 %), a
MUHUMaJ/TbHbINA KakK 3UMHWIA, TakK U NIeTHE-OCEHHUI CTOK YBEIMUYUICA HA HEKOTOPbIX
pekax go 50 % [Bonuek, 2006; lornHos, 2006]. B cBsi3n ¢ nepepacnpeneneHnem
CTOKa BHYTpM roga Ha3peBaeT He0OX0AMMOCTb PACCMOTPETb IKOOMMUYECKUA CTOK B
MeXEHHble Nepuoabl, Tak Kak MIMEeHHO B 3TO BPeEMS CO34al0TCsA KpUTUYeckue rnapo-
nornyeckue ycnosus Ans (OYHKUMOHMPOBAHUS 3KocUcTeM. ManoBogHble rofbl U
nepuogbl BHOCAT HaUMeHbLUWI BKNah B BOCNPOM3BOACTBO 3KOCUCTEM, OLHAKO U
camMble MHOrOBOAHble TOAbl NPUBOASAT K CHWXEHWIO NPOAYKTUBHOCTU 3KOCUCTEM.
MakcumasnbHasa 6uonornyeckas NpPOAYKTMBHOCTb AOCTUraeTcsl valle BCero npu
obecneyeHHOCTN CTOoKa 0kono 25 % [AHTponoreHHoe, 2003].

Hanbonee obecneyeHHblii NcxogHo UHopMaumein n adhpekTUBHbIA MeTon
pacuyeTa 9KONOrMYECKOro CToka pek benapycu sBnsetcsa metod, paspaboTaHHbIl
B.B. daweBckiM. [laHHas meToAuka pacyeTa 6Oblnia paclumpeHa v NpeaioxeH an-
ropuMTM pacueta 3KO/I0rM4ecKoro n cBo60AHOro cToka pek benapycu.

Mo 49 peuHbiM cTBOpaM Benopycckoro Monecbs, MCnosib3ys MeTos Komna-
HOBKM, ObI/I0 paccuMTaHO BHYTPUro4OBOe pacnpefefieHne ecTeCTBEHHOro, 3KOJI0-
rmyeckoro n cBob6ogHOro ctoka. Ha pucyHke npeactaBfieHbl pesyfnbTarbl pacyeToB
CpefiHerof0BOro 3K0JI0rMYECcKoro CToka Ha pekax benopycckoro Monecbs. PasHuua
MeXy eCTEeCTBEHHbIM W 3KO/IOTMYECKMM CTOKOM NPUHATA Kak CBOOOAHbIN CTOK, KO-
TOpbIA onpefenseT BO3MOXHOCTM palMOHa/IbHOTO UCMONb30BaHWSA BOAHbIX pPecyp-
CcOB 6e3 HapyLleHMs YCTOMYMBOCTU PEYHOl 3KOCUCTEMbl. B CBA3W C TeM, 4TO BeNu-
YMHa 3IKOMOTMYECKOr0 1 CBOOOAHOrO CTOKA B TEUYEHUE rofa He ABMSEeTCA NMOCTOSH-
HOR, NpoBefeH pacyeT cpefHEMECAYHbIX 3HAYeHWl 9KOSI0rMYECKOro cToka pek be-
nopycckoro lMonecbsi 1 NoO pesynbTataM pacyeTa NOCTPOEHbI COBMELLEHHbIE rpa-
(OUKM ecTecTBEHHOro, 3KOJSIOMMYEeCcCKOro U cBobogHoro ctoka 25 % u 95 % obec-
neyeHHOCTU. MakcumarsbHble 3HaYyeHuss cBOGOAHOro AN BOAONOTPebNeHNs cToka
HabnogaeTcs B Nepuos NonoBoAbS, a B MEXEHHbIe Nepnoabl 3KO0rMyeckunii n ec-
TECTBEHHbIi CTOK MpaKkTUYeckM COoBMagalT, Te. B 3TW Nepuodbl PeKkn HyXHO
MCNOMb30BaTb C 6O/bLLUOA OCTOPOXHOCTbIO, YTOObI HE HapyLMTb 3KOMNOrMyeckoe
paBHOBecCHe.

PucyHOK - CpefHerofoBoii aKofornieckuii cTok pek benopycckoro Monecks
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3aknwyeHue

Mony4yeHHble KapTbl 3KOMOTMMYECKOro 1 CBOOGOAHOIO CTOKOB pPEK MO3BOMIAIOT
onepaTMBHO OMNpeAennTb 3HAYeHWs 3KOJIOTMYEeCKOro M CBOOGOAHOrO CTOKa, 4TO
NPaKTUYEeCKN 3HAYMMO MNPKU NPUHATUM pelleHnin 1 3dEKTUBHOM NAaHUPOBAHWUN
BOA0OXO03SAWCTBEHHbIX MEPONPUATUIA C yYeTOM MPUPOA00XPaHHbIX TpeboBaHuii K pa-
LMOHa/IbHOMY MCNOJ/Ib30BaHUI0 BOAHbIX PECYPCOB.
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YK 556.5.048; 556.5.06

MPOMHO3 N3SMEHEHNA CTOKA PEK BEJIOPYCCKOI'O NONECbA MO,
BO3AENCTBVEM MPUPOAHBIX M AHTPOMOIEHHbLIX ®AKTOPOB

Jlykwa B.B.

YupexgeHne obpasoBaHuna «BpecTckuii rocysapcTBeHHbI TEXHUUYECKUIA YHUBEPCU-
TeT», . bpect, Pecny6nuka Benapycb, viuksha@gmail.com

The model of transition from a climatic to river flow has been developed and on
its basis making use of different scenarios of change of hydrometeorological cha-
racteristics the change of the flow in 5 variants of changing climatic conditions and
parameters of rivers basins has been prognosticated.
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BBeneHne

VccneposaHna BbINOMHANUCH B paMKax A0roBopa Mexay YupexzeHvem 06-
pasoBaHus «bpecTckuii rocyaapCTBEHHbI TEXHNYECKNA yHuBepcuTeT» 1 bBenopyc-
Ckum pecnybnvkaHckum QOHAOM (PyHAAMEHTa/IbHbIX uccnegoBaHnini (EPO®N)
NeX07M-023 ot 01.04.2007 (rpaHT BEP®®W, HayuHblli pykoBOAMTENb - K.T.H., A0-
ueHT Jlykwa B.B.).

Llenbio paboThbl ABASMAACH OLEHKa NPOCTPaHCTBEHHO-BPEMEHHbIX U3MEHEHW
peyHoro ctoka benopycckoro MNonecbs, UCNO/b30BaHNE NOJyYEHHbIX Pe3y/bTaTtoB
ONS pelleHns NpukiagHbiX BOMPOCOB MMAPONOrMM 1 BOAHOIO XO3ANCTBA, a Takxe
paspaboTka cueHapueB (NPOrHO30B) M3MEHEHWS BOAHOIO pexwuma pek Benopyc-
ckoro llonecbs.

B pamkax gaHHoin HAP BbINnoNHeHbI cneayowme aTanbl uccnegosanuii [1:

1. AHann3 COBPEMEHHbIX METOA0B KONMMYECTBEHHOW OLEHKM U3MEHEHWUA peu-
HOro cToKa.

2. Agantaumsa MeToAMKM ONucaHus CTaTUCTUYECKON CTPYKTYpbl Nonel pacxo-
[0B BOAbl K ycnosusim benopycckoro Monecbs.

3. KonunuyecTtBeHHas OLeHKa peqyHoro CToka.

4. Pa3paboTka KOMMbIOTEPHOW MoAenu pacuyeta CToka BoAbl pek benopyccko-
ro Monecba.

5. OueHka coBpeMeHHbIX TpaHcdopMauuii BOAHOTO pexnmMa pek benopyccko-
ro Monecobs.

6. OLueHka 3MeHeHUs BOAHOIO pexuma pek benopycckoro Monecbs B CBA3M C
NPOrHo3amy U3MEHEeHUs KnnMara.

7. PernoHanbHas oLgHKa aHTPOMNOreHHOro B/IMSHWUA Ha PeYHoli CTOK 1 uccne-
[OBaHVe N3MeHYMBOCTUN CTOKa peku MpunsaTo.

8. AHann3 nepcnekTvB fasibHenero pasBuTusa U NPakTMYecKoro Ncnob3osa-
HWA NOMYYEHHbIX Pe3y/bTaToB.

McxoaHble maTepuanbl, MeTOAbl UCCNeA0BaHUA U 06CYXAeHNE pe3y/b-
TaToB

[ns pnetanbHOro aHanusa oto6paHbl peyHble 6acceliHbl Benopycckoro Mone-
Cbsi MO NPUHUMNY PaBHOMEPHOro OCBELLEHUSI TEPPUTOPUUN JaHHLIMU TMAPOsornye-
CKMx HabnwaeHnin. Bcero BblIbpaHo 32 peyHbIX cTBOpA.

[na conocTtaBMMOCTM MOMyYyaeMblX pe3ynbTaToB BCe UCCnefyemble psifibl
npuBeAeHbl K eAnHOMY nepuogy HabnwaeHuin, pasHomy 61 rogy (1945 - 2005 rr.).
Mpofo/MKNTENBHOCTL PENpPEe3eHTaTUBHOIO Neproja yCTaHOB/IEHA MO Pa3HOCTHbLIM
MHTErpasibHbIM KPVBbIM C YY4ETOM MHOTOMETHUX KonebaHuii uccnegyemoli Benmum-
Hbl [lpofneHve BbINOMHEHO A1 TOOBOrO, MaKCUMaslbHOrO BECEHHEero M MUHWU-
MasIbHOr0 /IeTHEr0 PEYHOro CTOoKa.

[lna Bcex NocToB BbINOSIHEHA NPOBEpKa OAHOPOAHOCTU BOCCTAHOB/IEHHbIX PSi-
[OB CTOKa MyTeM MOCTPOEHUSI TPadhMKoB CBA3M CyMMapHbIX 3HauyeHwuit uccnepye-
MOl BENWYMHBLI (TO0BOTO CTOKA, MaKCUMaslbHbIX PacXO[0B MNOSIOBOAbS, MUHU-
MaJIbHOTO CTOKa fIeTHEe-OCEHHeli MeXeHW) C COOTBETCTBYILLMM 3HAYEHWEM pPeKU-
aHanora, MeloLLeil HeHapyLLEHHBI PEXUM CTOKa, WM C HECKOMbKUMUW aHanoramu,
a AN oTAenbHbIX BUAOB CTOKa (HanpuvMep, MUHUMallbHbIE PACXOAbl) TakMe CBA3W
CTPOMNIUCL C OCafKamu, Ha KOTOpble HMKaK He MOB/USIIN MEPONpUATUS, NPOBOAU-
Mble Ha Bogoc6opax.
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OCHOBHble pe3ynbTaThbl uccnefgoBaHunii 3aKo4YaroTCcsa B Cneayowem:

1 PaspaboTtaHa mofenb pacuyeta cpefHero rogoBoro U MecsiyHoro (3a Ten-
bl nepuog - 1V-X mMecaubl) CTOKa, KoTopas oTinyaeTcs oT ApYrMX BO3MOXHOCTbIO
NPOrHo3npoBaHNUA M3MEHEHUsT PEYHOro CTOKa C WUCMOJ/Ib30BAHMEM KIMMATUYECKNX
(hakTopOoB, a He TONbKO NapameTpoB Bogocbopa lposepka mogenu Ha 15 He3asu-
CMMbIX CTBOpax pek benopycckoro Monecbs (He BXoAAWMX B pa3paboTky moaenu)
nokasana 6/13Ky0 CXOAUMOCTb PaCCUYUTaAHHbIX U U3MEPEHHbIX MECAYHbIX U rofo-
BbIX pacxofoB (owmnbka A0 10%), 4TO NO3BOMASET PEKOMEHA0BATL paspaboTaHHyo
Mojenb A5 LWUPOKOro nNpakTuyeckoro Mcnosib3oBaHus npu rmaposiorn4eckux pac-
yeTax rmapoTexXHUYECKNX COOPYXKEHWIA.

2. BbINO/IHEH NPOrHO3 M3MEHEHUsI CTOKa AJ19 OCHOBHbIX 5-TW BapvaHTOB BO3-
MOXHbIX U3MEHEHUIA KNUMaTUYECKUX U aHTPONOreHHbIX (hakTOpoB BO3AENCTBUA Ha
pPEeYHOI CTOK, TPeObyoLWmnil NpM NPOEKTUPOBAHMUN KPYMHbIX FMAPOY3/I0B YUuUTbiBaTb
cnegywowve, Hanbonee peasbHble, U3MEHEHNSA CTOKA PekK:

- Npu yBennyeHun temnepatypbl Ha 2 °C peyHoil CTOK YMEHbLUUTCA B Cpej-
HEM Ha 10 %;

- NpU yMEHbLUEHUN OCAAKOB Ha 10 % pPeyHOW CTOK MOXEeT YMEHbLUUTLCHA Ha
24,5 %. lNMpy 3TOM MakcMMaslbHOE YMEHbLUEHNE CToKa Habnogaetcsa B uone (29,7 %),
a MMHMManbHoe - B anpene (23,8 %);

- Npy ymMeHbleHun ocagkoB Ha 10 % u yBenuueHun temnepatypbl Ha 2 °C
CTOK YMeHbLUNACS B cpegHem Ha 29,3 % (uonb - 45,2 %, anpenb - 26,6 %);

- NpU yMeHbLIeHN 3a60/104EHHOCTY U 3a/IeCeHHOCTU BoAoc6opa U 04HOBpe-
MEHHOM YBEJ/IMYEHMMN TYCTOTbl PEYHO CeTU M pacnaxaHHocTn Ha 5, 10, 20 n 30%
BblsiB/leHa TeHAEHUNS MOCTENEHHOro nepexoa OT YMEHbLUEeHUss CToka B anpese-
nione K yBe/IMYEHUIO B aBrycTe-OKTA6pe, Npu 3TOM Mepexof 4epes «HyfeBble»
3HaYeHNA U3MEHEHU HaXOAMUTCA MeXAy MMeM U aBrycToMm;

- Npu yBenuyeHun 3ab0/104EHHOCTU U 3asieceHHOCTH Bogocbopa Ha 10 % u
YMEHbLUEHUN TYCTOTbl PEYHONM CeTU U pacnaxaHHOCTU Ha 20 % MOXHO cAenatb Bbl-
BOJ, O HE3HAYUTENIbHOM B/IUSSHUM @HTPOMOrEeHHOWN Harpysku Mo CPaBHEHWUIO C Ku-
MaTumyeckuMmn thaktopamy Ha cpefHuii ro0BOIN CTOK (M3MEHEHMS OKO10 0) 1 O Mo-
CTEeNEeHHOM BOCCTAHOBJ/IEHUN €CTECTBEHHOIO pexunma pek, T.e. BO3MOXHO yBenunye-
HVYe MakCUMMasibHOro CToka (40 8 %) M yMeHbLUeHNe MUHUMa/TBHOTO (Takke A0 8 %).

3. YcTaHoBMeH AOMUHUPYOWMWIA KBA3UNATUNETHUIA Nepros B U3MEHEHUN peu-
Horo ctoka Benapycu. Mpu atom okono 90 % Bcex NoslyYeHHbIX 3HAYEHUIA nepuoja
cocpefoToyeHbl B nHTepsane 5,30+1,96 roga ANns BCEro mMaccmsa pek pecnybnvku,
5,38+1,95 - ana pek bBenopycckoro MNonecbs n 5,25+1,98 - ana pek LeHTpasbHO-
BOCTOYHOW YacTu pecny6simku. FapmoHvka ¢ nepmogom, 6amnsknum K 5 rogam, MoxeT
cUMTaTbCA OJHUM U3 JOCTOBEPHbIX NapameTpoB XPOHOSIOMMYECKOW CTPYKTYpPbl rMa-
posiorMyeckoro pexvMa pek benapycn u yuuTbiBatbCA Npu paspaboTke [ONr0-
CPOYHbIX NPOrHO30B CPeHEMECAUHbIX pacxofoB (MoAyei cToka).

4. BbINO/IHEHO BOCCTAHOB/IEHNE 3HAYEHUI PacXo[0B BOAbl C UCNO/b30BaHUEM
KOPPEensaunoHHOTO aHanusa, paccumTtaHbl CTaTUCTUYECKME napameTpbl BOCCTaHOB-
JIeHHbIX PAAOB M NPOBefeHa NpoBepka Ux 04HOPOAHOCTU. Pekun 6acceiHa MpunaTtu
MMEKT B OCHOBHOM HEOAHOPOAHble pafdbl, B TO BPeMs kak peku bacceliHa 3anaj-
Horo Byra - ogHOpoAHble, YTO ABNSAETCHA CNefcTBMEM 60nee CyuleCTBEHHbIX Me-
NMopaTuBHbIX BO34ENCTBUII Ha BOAOCOOpbI pek H6acceiHa MpunATh. 3TO 3HAYMT,
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4TO, HauMHasa ¢ 1966 roga, eCTeCTBEHHbIV PeXUM cpefHUX U Menkux pek Benopyc-
ckoro lMonecbss TpaHCchopMMpoBaCcs NOJ B/AMSHUEM aHTPOMOreHHON Harpysku, B
4YacTHOCTW, MeNNOpPaTBHbLIX BO3AEWCTBUIA.

5. MNpoaHanu3mpoBaHbl NPOCTPAHCTBEHHbIE CBA3WN CTOKa pek benapycu: Tec-
Hble CBA3M XapakTepHbl AN MakCMMasibHbIX Pacxof0B pek uccnegyembix 6acceli-
HOB, YTO obecneuynmBaeTcs O4HOBPEMEHHbLIM HacCTyMN/eHNEM BECEHHEero nosioBOAbA
B pas3/iMuyHbIX paioHax Bbenapycw. lNpocTpaHCTBEHHble CBA3WM FOA40BOTO U MWHM-
MasIbHOr0 CTOKa OT/INYAKTCS MEHbLUE TECHOTO.

6. OueHeHa aHTponoreHHas cocTaBffwolWas B pesynbTare AeTasbHOro uc-
CNnefioBaHUS BHYTPEHHEW CTPYKTYpbl PSAO0B CTOKa. PacuyeTbl BbINOMHEHbI 418 Tpex
XapakTepHbIX pacxofoB: HaubOoNbLIEro BECEHHEro, HaMeHbLUEro SIeTHEro U rogo-
BOTO.

B o6uwem ansa Tepputopun Benopycckoro Monecbs oTmevyaeTcs:

- CYLeCTBEHHOe yBenn4YeHue MUHUManbHOro ctoka (Ha 50 %) 3a nepuof
1966-2005 rr. N0 cpaBHEHUIO C NEPUOAOM C Hadana HabnwgeHuii go 1966 roga;

- YMEeHblUeHMe MakCUMasibHOro ctoka (Ha 25 %), npu 3TOM OHO MPOUCXOAUT
60/1ee «OpraHN30BaHHO» Kak BO BPEMEHW, Tak U B MPOCTPaHCTBe,, B OTAN4YMe OT
npoLeccoB yBe/IMYEHNS MUHUMa/IbHOTO CTOKa;

- yBeJInYeHue rofoBoro ctoka 3a nepuopg 1966-2005 rr. no cpaBHEHUO C ne-
puogom o 1965 roga Ha 20 %.

3akntoyeHne

PacueTbl noaTBepannn akt aHTPONOreHHOro M3MEeHEHUss CToKa MasibiX pex,
BbI3BAHHOIO KpynHOMAacCLITabHbIMK TMApoOMenMopaTMBHbiMn pabotamu B Benopyc-
ckom llonecbe, B TO BPEMS KakK U3MEHEHUS BOAHOIO pexuma KpynHbiX pek (¢ nno-
waaammn Bogocbopa 6onee 2000 kM2) HecCyweCTBEHHbl. 3MEHeHMs pasnuyHbIX
BMJOB CTOKa nocne 1965 roga xapakTepHbl He TONbKO ANs pek Benopycckoro Mo-
necbs, HO M NS OCTaNbHbIX pek Benapycu, YTO MOXHO CBA3aTb He CTO/IbKO C Mac-
COBbIMWU MeNuopauusiMn, CKOJIbKO C BEKOBbIMW KOosiebaHuaMU rmapoMeTeoposiori-
YeCKUX 3N1EMEHTOB U PeYHOro ctoka. Moatomy BAMSHWE NO6GON aHTPONOreHHOW Co-
cTaBnswoLLeii, 0CoO6eHHO Menuvopauun, Ha PeyHoin CTOK AO/DKHO paccMaTpuBaTtbCs
B K&XXJ0M KOHKPETHOM C/lyyae UHAWBUAYabHO.

MonyyeHHble 3HAaYeHUss rOA0BOrO0 CTOKA Pas3/IMYHON BEPOATHOCTU NpeBblLle-
HUA pek Benopycckoro Monecbs MOryT 6biTb UCMOMb30BaHbI NPY NPOEKTUPOBAHMN
rMOPOTEXHNYECKUX COOPYXKEHUIA N MEeSIMOPaTUBHbIX CUCTEM.

OcyLecTB/IEHHOE NPOAJ/ieHNe PSL0B PEYHOro CToka ANs pek-CTBOpoB beno-
pycckoro lMonecba AacT BO3MOXHOCTb KOMMMYECTBEHHO OLEHWUTb konebaHus rofo-
BOrO CTOKa W NPUHATb NPaBW/ibHblE MPOEKTHbIE pelleHns. MNpu OTCYTCTBUM LaHHbIX
HabnwaeHnii 3a peyHbIM CTOKOM Npeanaraetcs pacuyeT ero HOpMbl U cpefHeMe-
CSIUHBIX 3Ha4YeHWl (3a Tenblii nepuog, - [V-X mecsubl) No pa3paboTaHHON Mogenw.

CnncoK LMTUPOBaHHbIX MCTOYHMKOB

1 OTy4eT 0 Hay4HO-UccneaoBaTenbLCKol paboTe «[porHo3 N3MEHeHUs CToka pek be-

nopycckoro Monecbsl nof, Bo3ae/cTBMEM NPUPOAHBIX U aHTPOMOTEHHbIX (hakTopoB» (3aK/to-
unTenbHbliin) // poroBop ¢ BP®®I Ne X07M-023 ot 01.04.2007 r. - Bpecrt, 2009. - 140 c.
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PE3Y/NbTATbI UICCNELOBAHMIA MO NPOEKTY BP®®U Ne XOOM-126
«METOA0/10TNA KAPTOTPA®PUPOBAHNA ATPOKITIMMATUYECKNX
XAPAKTEPUCTWK BEJNTAPYCU (C CO30AHVEM CEPUWN KAPT,
NH®OPMALMOHHBIM N HAYYHO-TEXHUYECKMM COMPOBOXAEHVEM)»

Mewwnk O.MN.

YupexgaeHue obpa3oBaHusi «bpecTckuidi rocyaapCTBEHHbI TEXHUYECKNIA yHUBEpCU-
TeT», I, bpect, Pecnybnunka Benapycb, mop@bstu.by

The methodology of mapping of warmth and water balance charactehstics as
well as agriclimatlc characteristics for waterworks of Belarus. The maps have been
drawn.

BBepneHue

HayuHble nccnefoBaHus No NPOeKTY BbINOMHAAWCH Npu nogaepxke BPO®U B
BpecTckom rocyfapcTBEHHOM TEXHMYECKOM YyHuBepcuTeTe B nepuofg ¢ 2001 no
2003 rr. OCHOBHOI UeNblo cTaBuiack paspaboTka MeToaonornm kapTorpadumpoBa-
HUA arpoknIMMaTUYeckux xapakTepucTuk Benapycu c pelieHvem B npouecce kap-
TorpacmpoBaHnsa KOMMeKca BaXKHbIX NPUKNafHbIX 3a4a4, korga B eAMHOM KOHTEK-
CTe OCyLLecTBASETCA NPOCTPAHCTBEHHO-BpEMEHHOe 0606LeHe KapTMpyeMbiX Be-
NINYKMH, co3paeTcsa 6asa faHHbIX NPU UCMO/Ib30BAHUN KOMMNbIOTEPHbIX TEXHOOTMI,
onepaTvMBHO U3JalnTca cepumn (aTnachl) kapT.

OcHoBHas 4yacTb

dakTuyecky, BbINOMIHEHA cneaytowasn paboTta v noslyyeHsl pesynbTarbl:

1. laHa oueHKa COCTOsIHUSA Pa3BuUTWS METOZO0B U CMOCOGOB MUCC/ef0BaHUi ar-
POKNUMATUYECKMX XapaKTepuUCTUK ANs Leneli pauvoHanbHOro nNpupoaonosnb3oBa-
HUA. KnaccugumumpoBaHbl TensoBnaropecypcbl. B UCTOPMUYECKOM acnekTe Bbinos-
HEH NUTepaTypHbIii 0630p, B KOTOPOM OTMEUEHbI OCHOBHbIE 3Tanbl U3yUYeHUs ecTe-
CTBEHHOIO YBMIAXHEHUs1 1 Tennoo6ecneyeHHocT AeaTeNlbHo NOBEPXHOCTH 3eM-
N1, ONMCaHo CTaHOB/IEHWE W pa3BuUTWE METOLOB M CNOCOGOB KapTorpadupoBaHus
B pas/INYHbIX 06/1aCTAX 3HAHWIA. OUEHEHbl eCTeCTBEeHHble MPUPOAHbIE YCNOBUSA UC-
cneayemMoii TeppuTopumn 1 NepCnekTMBLl KapTorpadupoBaHna arpoKIMMaTuyeckmnx
XapaKkTepucTvK ANs HyX/ 3eMenonsb3oBartenei.

2. BbINOSIHEH aHaNN3 UCXOAHbIX AaHHbIX arpoKIMMATUYECKUX XapakTepucTuk
no Tepputopun Benapycu. Mpu 3ToM paspaGoTaHa OcHoBa /151 KapTorpaduposa-
Hua (Benapycb, Bpectckasa o06nacTb), co3gaHa 6aza arpokKNMMaTUYECcKUX OAaHHbIX.
OueHeHbl MEepcrnekTMBbl CYLECTBYIOLWEro NpPorpaMmmHoro o6ecrnedyeHusi, No3Bo-
NALWEero cTpoutb KapTbl (Surfer). ONTUMMU3MpPOBaHA MIOTHOCTL U MECTopacnoso-
XEHWE OMNOopHbIX TOYEK.

3. [locTaTtouHo NoApo6HO Mcc/efoBaHbl aTMOCHEPHbLIE OCAMKM KaK OCHOBHO
WCTOUYHMK YBNAKHEHUS CEe/IbCKOXO3SIMCTBEHHbIX Yroauwidi. YCTaHOBMIEH pacyeTHbIi
nepvog, AN UX aHa/IMTUUYECKOW oOueHKW. BbINOMHEH aHa/iM3 NpPOCTPaHCTBEHHO-
BPEMEHHON W3MEHUYMBOCTM U CTATUCTMUYECKOW CTPYKTYpbl MNoMieil aTMocgepHbIX
0cafikoB. BbINOMHEHO palioHMpoBaHMe TeppuTopun Benapycu Mo CUHXPOHHOCTM
BbiNaZieHNs aTMOCHIEpPHbIX 0CafKoB. BblAeNeHHble paioHbl MCCNeAoBaHbl Ha
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npeameT UX yBSA3KW C rpaHuLamMu noyB 1 rpaHMuamMu nposiB/IEHNS BOAHOW 3p03uN.
Pa3paboTaHbl pacyeTHble METOAMKM aHa/IMTUYECKONM OLEHKU BennynH atmocdep-
HbIX 0CafKOB A/151 Pa3/INyHbIX BPEMEHHbIX MHTEPBAIOB.

4. WccnepoBaHbl TEN/I03HEpPreTMYeckne pecypcehbl, yyacTBylowme B TenoBa-
roobmeHe Ha ypoBHe MOACTMNAlWen 3eMHON NOBEpPXHOCTU. pn 3TOM OLEHEHbI
pagvaumoHHble hakTopbl KnMmata uccnegyemoli TeppuTopun, onpefesnieHbl 3a-
TpaTbl Tenna Ha pa3oBble MpeBpalleHuss Brary B 3MMHUIA nepuod, paspaboTaHbl
MEeTOAMKN KOCBEHHbIX pacyeToB, A/ Pas3/IMYHbIX BPEMEHHbIX MHTEpPBasoB, BOAHO-
ro 3KBMBaJIEHTa TEeMn03HepreTuyecknx pecypcoB Knmmara - MakCMMasibHO BO3-
MOXHOrO UcnapeHus.

5. MocTpoeHbl KapTbl OTAEMNbHbIX arpoKNIMMaTUYEeCKUX XxapakTepucTuk. B xoge
NOCTPOEHUS KapT YCTaHOBMIEH pauMOHa/bHbI CNocob KapTorpaduMueckoro oTo-
6paxeHns nHgopmauni. B cpaBHEHWM 0BOCHOBAH MPUHSATLIA MeTog NOCTPOEHMUS
M30/IMHUI, faHa KpaTkas xapakTepucTrka NOCTPOEHHbIM KapTam.

B uenom paspaboTaHHble B NPOeKTe MeToAbl U CMOCcOo6bl OUEHKU uccnepye-
MbIX arpoknMMaTmyecknx nokasatesneli, NOCTPOEHUSA KapT B U30/IMHNUSX, PeLUEHHble
npu 3TOM npuknagHble 3a4aun yKIafablBalTCsA B npeanaraeMyto MeTogosiornio
KapTorpadupoBaHus arpokIMMaTUyecKnx xapakrepuctuk benapycu.

B COBOKYNHOCTU BbIMOMHEHHbIE MCCNEA0BaHMA aTMOCHEPHbIX OCafKoB, Tem-
NIO3HEepreTUYECKMX pecypcoB NPeAcTaBAsOT HayyHbI MHTepec. HayyHasi 3Hauu-
MOCTb MOJ/Iy4YEHHbIX Pe3yNbTaToOB COCTOUT B TOM, YTO B CBSI3U C HEAOCTATOUYHOCTLIO
ONOPHbIX TOYEK HabAAEHWI 3a arpoKIMMaTUYECKMMUN XapakTepucTukamu, Heob-
XOAMMbIMW A1 NOCTPOEHUS KapT, paspaboTaHbl U anpobupoBaHbl METOAMKN KOC-
BEHHbIX pacyeToB MccneayeMbix nokasatenei Ana pasnyHbiX BPEMEHHbIX MHTEp-
BaJ/10B, MO3BOJISAIOWME BbIMOMHATL pacyeTbl B /1060 reorpadmyeckoin Touke bena-
pycu. Hay4yHo 060CHOBaH MPUHSATLIA MEeTOA, NOCTPOEHUS N30/IVHUIA.

MpakTnyeckas 3HAYMMOCTb MOJTYYEHHbIX Pe3ynbTaToB 3akIlyaeTcss B BO3-
MOXHOCTU ONepaTMBHOI OLEHKU, No pa3paboTaHHbIM MeToAvKam, pas3/IMyHbIX ar-
poKIUMaTUYECKMX NnokasaTenen KOCBEHHbIM MyTeM Ha OCHOBE AOCTYMHbIX hrU3nKO-
reorpaomMyecknx U KIMmMaTuyeckmx xapakTtepuctuk. MoCcTpoeHHble KapTbl NO3BOJIS-
10T NONb30BaTeNsAM, C AOCTATOYHONM ANS NPaKTUYeCKUX pacyeToB TOYHOCTbH rOTO-
BWUTb MCXOAHbIE AaHHbIE B XO4e NPOEKTUPOBAHNSI 06BEKTOB CE/IbCKOX0351ACTBEHHO-
ro HasHayeHus, peleHns 3aga4y pauoHasIbHOro NPUPOAONO/b30BAHNS.

3akroueHmne

PesynbTaThbl nccnegoBaHuii MOryT 6bITb MOJSIE3HbI cneunanncTam B obnactu
OXpaHbl OKpYXaloLen cpefbl, pauvoHanbHOro NPMPOA0NOSbL30BaHUSA, CENbCKOro,
BOJHOIO W JIECHOrO XO3SIACTB, 3KOMIOTUW, TMAPOMETCYXObl, a Takke CTyaeHTawm,
acnupaHTam, npenogasBaTesiiM BbICWIMX Y4YEOHbIX 3aBeAEeHWIn COOTBETCTBYHOLLMX
HanpasfeHuii. B nccnepyemoin 061actu noka OCTaeTcs MHOXECTBO HepeLleHHbIX
3a4ad4, TpebyowmMx onepaTuBHOIO KOMM/IEKCHOrO pelweHns B Toli cBA3u uccnepno-
BaHMe W KapTorpadpoBaHne arpokIMMaTuyecknx xapakTtepuctuk benapycu ss-
NSeTCs akTya/lbHbIM U NPYOPUTETHLIM HanpaBfieHNEM 060CHOBaHNSA paunoHabHO-
ro NpMpoAoNosL30BaHMS.

Cnncok LNTNPOBaHHbIX NCTOYHUKOB

1. OT4eT 0 Hay4yHO-uccnefoBaTenbCkoli pabote «MeTogonorua kapTorpaguposaHus
arpoknumaTtmyeckux xapaktepuctuk Benapycu (c cosgaHmem cepumn kapT, MHOPMaLNOH-
HbIM M HAYYHO-TEXHUYECKUM COMPOBOXAEHMEM)» (3aKNUuTenbHblit) // forosop ¢ BPOOUN
Ne XO0OM-126 ot 01.04 2001 T. - Bpecr, 2003. - 242 c.
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COAEPXAHNE

3KOMOrnA NMPUPOAOMNO/BL30BAHNSA U NMPUPOLOOBYCTPONCTBA....

BacoB C.B., Xaneukuin B.A., Typ 3.A.
WNHrM6mTOopbl KOPPO3UK 3KOMOTMYECKN MOSIHOLEHHOIO TEMNI0HOCUTENIA
AN 3N1eKTPOAHbIX OTONUTENbHLIX KOT/IOB Masoli 1 cpefHeli MOLWHOCTH

Boppok U.B., Bonukos B.E.

OnbIT UHTPOAYKLUMMN KNHOKBbI KPYMHOMIOAHON Ha BblpaboTaHHbIX
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