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C ouma/ibHO-KOoJIormyeckKkme

MPOB/IEMbl YCTONUYMBOIO PA3BNTUA

S ocial and environmental problems

OF SUSTAINABLE DEVELOPMENT

Y[OK: 556.182

METOOANYECKWME NMOoAXoadbl K ®#OPMNPOBAHWIO
MOKA3ATEJIEW MO NCMNOJ/Ib3OBAHUNIKO 1 OXPAHE BOJIHbIX
PECYPCOB ANA PEANUN3ALNN LUENEN YCTONYMBOIO PA3BUTUSA
B PECIMYBJ/IMKE BEJIAPYCb

C.A.AYBEHOK\ A. 0. KY/TAKOB1

DLleHTpanbHbIN HayYHO-UCCNEA0BATENbCKAA MHCTUTYT KOMMNEKCHOTO UCMO/b30BaHNS BOAHbIX PECYPCOB,
yn. CnasuHckoro, 1/2, 220086, r. MuHck, Benapycb

B HacTosiLiee Bpemsi Pecrny611kabenapych akTMBHO BefieT paboThi N0 peasim3auum LieneinycTonumnBoro passutis, NPUHATLIX
eHepanbHoii Accamb6neeii OOH B 2015 r. MpeAcTaBNeHbI Pe3ybTaTbl UCCNeA0BaHMS MO Pa3paboTKe HaLMOHANIbHbIX METOANK
(hopmMmMpoBaHWs nokasaTeneld no 3agadyam 6.3-6.5 LLYP 6 «O6ecneunTb Haimume n pauMoHabHOe MCMO/b30BaHNE BOAHbIX

PECYPCOB 1 CaHUTapum AS BCEX».
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CoumanbHO0-3K0oN0rnveckune npobaembl ycToHMBOro pasBmTurs
Social and Environmental Problems of Sustainable Development

METHODICAL APPROACHES TO THE DEVELOPMENT
OF INDICATORS FOR THE USE AND PROTECTION OF WATER
RESOURCES FOR THE IMPLEMENTATION OF SUSTAINABLE
DEVELOPMENT GOALS IN THE REPUBLIC OF BELARUS

S.A. DUBIANOIU, A. Ju. KULAKOU

&Central Research Institutefor Complex Use o f Water Resources,
1/2 Slavinskaga Street, Minsk 220086, Belarus
Corresponding author: S. A. Dubianok (dsnega@list.ru)

Currently, the Republic of Belarus is actively engaged in the implementation of the Sustainable Development Goals
adopted by the UN General Assembly in 2015. The article presents the results of a study on the development of national
methods for generating indicators for targets 6.3-6.5 of SDG 6 «Ensuring availability and sustainable management of water
and sanitation for all».

Keywords: sustainable development goals; water resources; water use; wastewater; state water cadaster.

BBegeHve

B Pecny6nuke Benapych B HacToslLLee BpemMs aKTUBHO BeAyTcs paboTbl N0 peann3auunn Lenei yctonuu-
Boro paseutusa (LLYP), npuHATbIX eHepanbHoli Accambneein OOH B pesontoumm A/RES/70/1 oT 25 ceH-
TA6ps 2015 . 0 HOBOW MOBECTKe AHS B 06/1aCTM YCTOMUYMBOro pa3BuTus Ha nepuog 2016-2030 rr. «[Mpe-
obpa3oBaHMe Halwero mMupa: lNMoBecTKa AHA B 06/1acTVM YCTOWYMBOrO pa3BuTKUA Ha nmepuog go 2030 roga»
(MoecTka-2030) [1].

Llenn passutus toicayenetus (LIPT) NpuHATLI, 3aTemM NPoBO3rnalleHsbl B Jeknapaunn TbicaueneTna u co-
rnacoBaHbl Ha CammuTe B I. Hbto-Mlopke (2000 r.). B OTHOLIEHMU BOAOCHAGXEHUS U CaHUTapuu COOTBET-
CTBYIOLMe 3a4a4n B pamkax LLPT npegycmaTtpuBanu cokpaleHne HanonosuHy K 2015 r. Lonn HaceneHus, He
MMeILLLEro foctyna K 6e30nacHoi NUTLEBOW Boge. B [leknapaumu ToicsiueneTns K rocygapctsam TaKkke Obi
obpalleH Npu3bIB MPEKPaTUTL 3KOOMMYECKN HEYCTOMUMBYHO 3KCMyaTalnio BOAHbLIX PECYPCOB.

MoBecTKoIA-2030 onpeaeneHbl 17 LLYP 1 169 cooTBeTcTBYHOLWMX 3ada4 (0T 2 o 20 B pamKax Kaxpaoi
LLYP), noaTBepXzeHbl 0693aTeNlbcTBa CTPaH B OTHOLIEHWW rN06anbHOr0 NapTHEPCTBA B LENAX pasBuTus
1 onpegeneHbl 6a30Bble MPUHLMUMbI OTYETHOCTM MO UX OCYLLECTBJIEHUIO.

MpuHaTue MoBecTkM-2030 noTpeboBano OT rocyaapcTB MepecMoTpa U KOHKPeTU3aumm HaumoHasbHbIX
NNaHOB M MeXaHW3MOB AOCTMXKEHMSI YCTOMYMBOrO pa3BUTMa obuiecTBa ¢ yyetom LIYP. Mpu 3Tom oaHoi
13 MepBbIX 334ay ABMASETCA CO3[4aHWe HALMOHANbHOW CUCTEMbl MOHWTOPUHIA NPOrpecca B UX AOCTUXKEHMM
1 PopMMpPOBaHME HaLMOHaNbHO OTYETHOCTHU.

M3 17 LLYP BOoCEMb MMEHOT 3KOMOTMYECKNIA aCMEKT, YeTbipe HeMocpeACTBEHHO OTHOCATCA K 3aayaM OXpaHbl
OKpYy>KatoLLeii cpeapbl U paLMoHanbHoOro npupogonons3osaHns (LLYP 6, 13, 14 u 15), npu 3Tom age U3 HUX —LYP 6
«ObecrneyeHne HanNMuMs 1 paunoHaibHOe UCMo/b30BaHWe BOAHbLIX PECYPCOB U caHUTapuu Ans scex» n LLYP 14
«COXpaHeHne 1 paLnoHaibHOe NCMOob30BaHNe OKeaHoB, MOpel U MOPCKMUX PECYPCOB B MHTEpecax yCTONYMBOrO
pasBUTUS», - NPAMO COOTBETCTBYIOT 3ajayam YCTOWYMBOrO BOAOMO/b30BaHNSA U OXPaHbl BOAHbLIX PECYPCOB.

MpakTnyeckmn Bce akonormyeckme LLYP n, COOTBETCTBEHHO, 60/bLLIMHCTBO 3aay B paMKax nux peanusalmu
3aKpenieHbl 328 MWHUCTEPCTBOM NPUPOAHBLIX PECYPCOB U OXPaHbl OKpYXXatowwein cpedbl Pecnybnuku bena-
pycb (MUHNPUPOAbI) LEeSIMKOM UM COBMECTHO C MHBIMU Pecny6/IMKaHCKUMW opraHaMu rocynpaBneHus.

Kak yKa3blBanocb BblllEe, HEMOCPEACTBEHHO BOAHbLIM Npob6aeMamM noceseHbl LLYP 6 n LLYP 14, npuuem
ncxoas 13 pusnMKo-reorpaduyeckoro nonoxeHnsa Pecny6nmku benapycb (0TCYTCTBME BbIXofa K mMopto) LIYP
14 no 60MbLUIMHCTBY CHOPMYNMPOBAHHLIX B Held 3afjay NpM3HaHa HeaKTyanbHOW Ans cTpaHbl. COOTBETCTBEHHO,
OCHOBHbIM Hanpas/fieHWeM B 06/1aCTW MUCMNO/bL30BaHUSA U OXpaHbl BOA ABASeTCA umnaeMeHTauus LLYP 6, ¢op-
MY/MPOBKa HaLMOHaNbHbIX 33434 U UHAMKATOPOB AN OLEHKM Nporpecca LOCTUXKEHUSA NMOCTaB/IEHHbIX 3a4ay.

Martepuasibl 1 METOAbI UCCMeA0BaHUA

Mockonbky LIYP aBnatoTcsa rnobanbHbiM MAaHOM [AEACTBMIA, TO ANS COMOCTaBUMOW OLIEHKM Mporpecca
OOCTUXKEHUSA UX OTAENbHbIMK CTPaHamu, B pamKax Kaxpgoi u3 3afay LLYP fonxHa cyliecTBoBaTb CMCTeMa
OLIEHOYHbIX MOKa3aTenei (MHAMKATOPOB).

Bce nokasartenu LLYP, B COOTBETCTBMU C MEXAYHaPOAHbIMU NOAXO0AaMW, pacnpefeneHbl No 3 YPOBHAM:

—YypoBeHb 1 MokasaTe/lb KOHLEMTYa/lbHO MOHATEH, CYLLEeCTBYeT MeXAyHapoLHas MEeTOLO/0rns U CcTaH-
[apThl, U flaHHble PerynspHo nyoankyTca cTpaHamu,
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—YpOBeHb 2: MokasaTe/lb KOHLUeNTyasbHO MOHATEH, CYLLEeCTBYET OOLEenpuHATas Ha MeXAyHapoAaHOM
YPOBHE MeTOAOMOrNsA U CTaHAAPTbI, HO AaHHbLIE HE PerynspHO Ny6/MKYOTCS CTpaHaMu;

—YypoBeHb 3. A4/ NoKa3aTens noka HeT LOCTYMHbIX MeTOAO0N0MMIA UK CTaHAaPTOB, YCTAHOB/IEHHbIX Ha
MeXyHapo4HOM YPOBHE, HO OHU pa3pabaTbiBAlOTCA UM TECTUPYIOTCH.

[na moHnTopuHra LLYP 1 hopMrMpoBaHMs HaLMOHaNbHOW OTYETHOCTM CTpaHaMm peKoMeHAayeTcs nbo uc-
nosib30BaTh nokasarenu MnobanbLHOro nepeyHs, MM60 Ha X OCHOBE pa3pabaTbiBaTh HaLMOHaNbLHbIE MOKa3aTe-
NN C y4YeTOM crneunudukn cTpaHsl (MPOKCU-NOKa3aTenn).

[Mpy 3TOM Ha MeXAyHapOo4HOM YPOBHEe PEerynsipHO MPOBOAATCA KOHCYNbTaUuW CO CTpaHaMmu 4fia onpege-
NeHWs, Kakue JONONHUTENbHbIE NOKa3aTe/M MOTyT ObITb BK/IIOYEHbI B A€ACTBYIOLLYIO CUCTEMY MOHUTOPUHTA,
a uTo TpebyeT AONOAHUTENbHOW NPopaboTKU. OCHOBHLIMU KPUTEPUAMMU A8 BKIKOUYEHUSA LONONHUTENbHbIX
nokasateneil B rnobasbHblil NepeveHb nokasatenein LLYP aBnstoTca Hannume faHHbIX, UX penpe3eHTaTuB-
HOCTb 1 Npo3payHas MeToL0/I0rns pacyeTa HaUMOHaNIbHOTO MoKasarTens.

Ha mexayHapogHom ypoBHe ansi LLYP 6 onpegeneHo 8 3agay n 11 coOTBETCTBYHOLWMX NOKasaTenein ans
OLIEHKM nporpecca AOCTUXEeHUS KaXXAoM 3afaumn, npy 3ToM Bce 11 nokasaTefiell NpU3HaHbl akTyanbHbIMU 418
Pecny6nvkn benapycb 1 fOMXHbBI UCMOb30BATLCA 4159 MOHUTOPUHIA HA HALWOHA/IbHOM YPOBHE.

Pecny6imMKaHCKUM YHUTapHbIM npeanpuatnem «LUHUMKWBP» B 2018—2019 rr. B pamKax peanu3auumn
NpoeKkTa MeXAyHapoAHOW TEXHMYECKOW nomouwm «BogHas mHuumnaTuea EBponeiickoro Coto3a nawc ans
CTpaH BocTouHOro napTHepcTBa» NpoBefeHbl paboThbl N0 afanTauum MexayHapoaHbIX MeTOAUK 1 pa3paboT-
Ke HauMOHa/bHbIX METOAMUK NO (hOPMUPOBAHUIO OTAENbHbLIX NoKasaTtenei 3agady LYP 6.

VccnepnosaHve NpoBOAUIOCH B HECKO/IbKO 3TaroB:

1 AHanmM3 NpuUMeHUMOCTW nokasaTenei m3 Nob6anbHOro nepeyHs nokasaTenein ana 3agad 6.3—6.5
LLYP 6, ycTaHaBnnBaeMbIx B gpyrux ctpaHax (CHI, cocegHue ctpaHbl EC 1 BEKLA), And BO3MOXHOCTU
noc/iefytoLLero conocTaB/ieHNs MONYYeHHbIX Pe3y/ibTaToB Mo OTAe/IbHbIM UCMO/b3YyeMbIM MOKa3aTensaM Ha
YPOBHe CTpaH.

2. OueHKa BO3MOXHOCTM NPUMEHEHUs Ha HaLMOHa/bHOM YpoBHe [106anbHOro nepeyvHs nokasaresei
3agay 6.3—6.5 LLYP 6 1 Heo6XOAMMOCTb BHEAPEHMS HaLMOHaNbHbIX Nokasatenel (NPOKCU-MOKas3aTesnen) B
pamMKax OTAefIbHbIX 3afa4y, BKNKUas aHaiM3 MexAyHapoLHOro onbiTa yTBepXaeHUs (yCcTaHOBNeHUA) 1 ajan-
Tauumn MeXAYyHapoAHbIX AU pa3paboTKy U YTBEPXKAEHNUS HaUUOHANbHbIX MeTOANK (hOPMUPOBaHUS (pacyeTa)
nokasartenei 3agay 6.3—6.5 LIYP 6 (Bknto4as NnpoKcu-nokasaTenn) ¢ no3nUnm Haamums u onTUManbHOCTYW Ha-
LMOHA/bHbIX CTATUCTUYECKUX AaHHbIX. OnpefesieHe 0CHOBHbIX 3aMHTEPECOBAHHbIE CTOPOH BHYTPU CTPaHbl,
y4yacTBYHOLWMX B (hOPMMUPOBaHNM paccMaTpuBaeMblX nokasaresei.

3.PaspaboTka npoekTa MeTOAMK MO (OPMUPOBAHUIO MOKasaTeneir (MPOKCU NoOKasaTenei) 3a-
fay 6.3—6.5 LLYP 6, npoBeaeHve pacyeToB nokasateseid No pa3paboTaHHbIM METOAMKaM WU NOCTPOEHME AMHa-
MUYeckux psagoB. OBCYKaeHMe M CornacoBaHMe NpoekTa MeToAMK CO BCEMU 3aMHTEpPecOBaHHbIMU CTOPOHa-
MW, OMNpeAeneHHbIX Ha aTane 2. YTBepXAeHne MeTOANK Mo (hopMMPOBaHMIO (pacyeTy) MoKasaTenein (Mpokcu
nokasatenein) 3agay 6.3—6.5 LLYP 6.

4. NIuTerpaums B MH(OPMaLMOHHYIO CUCTEMY rOCYLapCTBEHHOro BogHoro kagactpa (MFBK) ans aBToma-
TM3aLuMM X pacyeTa Nno pas/iMyHbIM YPOBHAM arperayum (TeppuTopranbHO-agMUHUCTPATUBHbINA, BacceiiHo-
Bblil, N0 BMAaM 3KOHOMWYECKON AeATeNIbHOCTM U T. A4.) ¥ opraHu3auns MHHOpMaLMoOHHOTo 06MeHa JaHHbIMU
MeXay 3auHTepecoBaHHbIMU.

AHanu3s pacnpegeneHus oTBETCTBEHHOCTM MeXAY opraHamu rocynpasneHus B benapycu B 4actu hopmu-
poBaHuWsA nokasateneii 3agady LLYP 6 nokasasn, 4to 0653aHHOCTbL 3a (hopMMpoBaHMe 60MbLINHCTBA NoKasaTesnel
LIYP 6 Bo3naraetca Ha MuHnpupogel u Ha benctar (Taén. 1).

MexayHapofaHble MeTOAMKM (hOPMUPOBaHUA nokasaTenelt ana 3agad 6.3—6.5 LLYP 6 u3 MnobansHoro ne-
peyHs nokasatesieid NO3BOIUAN OLEHUTb BO3MOXHOCTb NMPUMEHEHUS Ha HaLMOHAIbHOM YPOBHE C HEKOTOPbI-
MW YTOUYHEHUsIMM NoKasaTtenen 6.3.1, 6.4.1, 6.4.2, 6.5.1 1 6.5.2; ansa hopmmnpoBaHns nokasartens 6.3.2 B cuny
HaLMoHanbHbIX 0CO6eHHOCTEN pa3paboTaHa METOAMKA ero OLEeHKN Ha YPOBHE NPOKCU-NOKa3aTens.

Bonee nogpo6bHO paccMOTPeHbl MeTOAMYECKME MOAX0AblI K (hOPMUPOBAHMIO NOKa3aTesel Ha HalMoHasb-
HOM YpOBHe, onpejesieH 1 060CHOBAH YPOBEHb arperawluy No KaXAoMy nokasartesnto, a 4/1s NMa0THOro TecTu-
poBaHWSA METOAMK NPOBELEH pacyeT 3HaYeHWI NoKasaTeNein U NOCTPOeHNE ANHAMUYECKUX PALOB.

MokasaTenb 6.3.1 «[ons 6e30NacHO OYULLaeMbIX CTOYHbIX BoA» (ABOCB) aBnseTca OfHWUM W3 OCHOB-
HbIX, YKa3aHHbIX B LIYP 6, M03BOMAIOLWMNX OLEHNUTbL HALMOHA/bHbIE TEHAEHUNN MO CHYXKEHWUIO MOCTYNIEHNSA
3arpsA3HeHmnin B BOAHbIe 06BEKTHI B COCTaBe CTOUHbLIX BOJ U 3(HEKTUBHOCTb PaboTbl OUUCTHbLIX COOPYXKEHUI
CTOYHbIX BOA.

B cooTtBeTcTBUM ¢ BogHbiM Kogekcom Pecny6nunkm benapycb [2] c6poC CTOYHbIX BOA B OKPYXXAOLLYHO
cpegy € NPUMEHEHMEM TMAPOTEXHUYECKNX COOPYXEHWNIA U YCTPOCTB, B TOM YUC/Ie Yepe3 CUCTEMY [OX/AEBON
KaHanusauuu, a TakKxxe c6pOC CTOYHbIX BOL B OKPYXXatoLLyo cpedy Moc/ie OYMUCTKU Ha COOPYXeHUsAX 6umo-
NOTNYeCKOW OUYMCTKU B €CTECTBEHHbLIX YCMOBUAX (Ha MOAAX PuabTpauumn, nonsax noA3emMHon GuabTpalmm,

6
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B (DUNbLTPYIOLLMX TPaHLLEAX, MecHaHO-rPaBUNHbLIX PUNbTPax) OTHOCUTCS K cneluansHoOMy BOAOMONb30BAHUIO
1 OCYLLECTBNSETCS HA OCHOBaHWM paspeLleHnii Ha crneynansHoe BOA40MN0Ib30BaHMe NN KOMIMIEKCHBIX NPUPOLO-
OXpaHHbIX paspeLleHunin (KMP), BbigaBaembIX TeppUTOpUaIbHbIMU OpraHaMmym MuHNpUpoasbI.

Tabnuya 1

PacnpegeneHvie 0TBETCTBEHHOCTU NpPW (OPMUPOBaHUK NoKasaTeneli B paMKax yKasaHHbIX 3aaad LLYP 6

Table 1
Distribution of responsibilities in the formation of indicators within the specified SDG 6 targets

MokasaTenu, onpeaeneHHbIe Ha HaLIOHaIbHOM YPOBHE OTBETCTBEHHbIV
[151 OLIEHK Mporpecca JoCTvdkeHWs 3agad LIYP 6 3a (hopMMPOBaHMe NOKasaTesst
3ANAYA 6.1. K 2030 r. o6ecneumnTb BCeoOLLMIA U paBHONPaBHbIV OCTYN K 6e30MacHoli 1 HeAoporol NTLEBON BOAE
4ns Bcex

6.1.1 [lons HaceneHus, NOMb3YHOLLErOCs yCnyramy BoAoCHabXeHus, opra-
HM30BaHHOTO ¢ cobntoAeHnem TpeboBaHmMii 6e30MacHOCTH

3A0AYA 6.2. K 2030 r. o6ecneynTb BCEOOLLNIA 1 paBHOMPAaBHbIA AOCTYN K HaAeXal MM CaHUTapHO-TUTMEHNYECKIM
CpeAcTBaM M MONOXUTL KOHeL, OTKPbITON fedekaumu, yaenas ocoboe BHUMaHWe NOTPEOHOCTAM XEHLUH 1 [eBoYeK
Y L, HaxoasLmMXcs B YAI3BUMOM MOOXKEHNUM

6.2.1.1 [lons HaceneHwus, NOb3YOLLErocs ycnyramu caHuTapum, opraHu-
30BaHHOIA ¢ cobntofeHnemM TpeboBaHuMii 6e30NacHOCTM

3ANAYA 6.3. K 2030 r. noBbICUTb Ka4eCTBO BO/Abl NOCPEACTBOM YMEHbLLEHUSA 3arpa3HeHUs, NMkemaaLmm cépoca
OTXO[I0B M CBefleHNA K MUHUMYMY C6pPOCOB ONAaCHbIX XMMUYECKMX BELLLECTB U MaTepuaios, COKpaLLEHNS BABOE L0/N
HEOYMLLEHHbIX CTOYHbIX BOA W 3HAUYNTENbHOI0 YBENIMYEHNSA MacLlTaboB peLupKynsLmmu n 6e30nacHoro noBTOPHOro
MCNONb30BaHMS CTOUYHBIX BOJ, BO BCEM MUpe

benctar

bencrar

6.3.1 [Jons 6e30MacHO 0YMLLLaeMbIX CTOUYHbIX BOJ, MwuHnpupoabl, benctar

6.3.2.1 [1ons NoBepXHOCTHbIX BOAHbLIX 06BEKTOB, KOTOPLIM NPUCBOEH
«XOPOLLWA» W BbILLE 3KONOTMYeCKuii (TMAPOBNONOTMYECKIIA) cTaTyC
3AJAYA 6.4. K 2030 T. cyLLecTBeHHO NOBLICUTbL 3I(heKTUBHOCTb BOLOMONb30BAHMSA BO BCEX CEKTOpax U 06ecneynTb
YCTONYMBbINA 3a60p ¥ Nogavy NpPecHoi BoAbl 4N peLueHns Npo6emMbl HEXBATKM BOAbI M 3HAUYMTENIbHOTO COKpaLLeHUs
yucna ngen, cTpagaroLmnx oT HEXBaTKU BOAbI

6.4.1 AnHamnKa n3meHeHms 3(heKTUBHOCTN BOAOMOb30BaHUS MwuHnpupoabl, benctar

6.4.2 N'HTEHCMBHOCTb MCMO/b30BaHNA 3aNacoB NPECcHON BoAbl (BOAHBIN
CTpecc)

3AJAYA 6.5. K 2030 r. o6ecneynTb KOMMNAEKCHOE yrnpaBieHne BOAHbIMI PecypcamMmn Ha BCEX YPOBHSIX, B TOM Yucne
1 Npy HeO6XOAMMOCTU, HA OCHOBE TPAHCIPaHNYHOr0 COTPYAHMYECTBA
6.5.1 CteneHb BHepeHUs KOMIM/IEKCHOTO YNpaBneHns BOLHbIMU pecypca-
mu (o1 0 go 100)

6.5.2 [lons nnowaau TpaHCrpaHWUHbIX BOAHbIX 6acCeiiHOB, B OTHOLLEHUN
KOTOPbIX AeACTBYET MexaHW3M TPaHCrPaHUYHOro BOAHOIO COTPYyAHMYe-  MuHNpupogsl

cTBa

3AJAYA 6.6. K 2020 r. o6ecneumTb 0XpaHy 1 BOCCTaHOB/EHWNE CBSI3aHHbIX C BOAOM 3KOCMCTEM, B TOM YMC/Ee FOp, NeCOoB,
BOJHO-00/I0THbIX YrOA4WiA, peK, BOLOHOCHbIX C10€eB 1 03ep

MwuHnpupoabl

MwuHnpupoabl, benctar

MwuHnpupoabl

6.6.1.1 3meHeHWe NaoWaan BOLHbIX 06BEKTOB ["ockomMumyLLlecTBo, MUHMNPUPOAbI

3AOAYA 6a. K 2030 r. pacwumputb MEXAYHAPOLHOE COTPYLAHUYECTBO M NOALEPXKKY B [lene YKpenjeHus noteHymana
pa3BMBalOLLMXCA CTPaH B OCYLLECTBNEHUU AeATeNIbHOCTU U NPorpamm B 06/1aCTU BOAOCHAOXEHNSA U caHUTapuK,
BK/tOYas C60p NMOBEPXHOCTHOIO CTOKA, ONPECHEHWE BOAbI, MNOBbILLEHNE 3(W(EKTUBHOCTN BOLOMONb30BAHNSA, OUNCTKY
CTOYHbIX BOA U MPUMEHEHWE TEXHONOTUIA peLypKyNALUA U NOBTOPHOIO MCNO/b30BaHNA

6a.1 O6bem othmumanbHOM NOMOLLM B LiENsAX Pa3sBUTUSA, BblgeNEHHON Ha
BOJOCHabXEeHWe 1 CaHUTapUIO B paMKax KOOPAMHUPYEMOiA rocyaapcTBeH-
HOM Nporpammbl pacxofoB

MwuHXunnkomxo3, MuHsgpas, MuHnpupoasbl,
MuHhH, MUH3KOHOMWKK

3AJAYA 6b. MoaaepxmBatb U YKPeNAaTb y4acTMe MECTHbIX O6LMH B YYULLIEHNW BOLHOIO X03ANCTBa U CaHUTapun

6b.1 [lonsi MeCTHbIX aAMUHUCTPATUBHbIX e4UHUL,, B KOTOPbIX Ae/ACTBYHOT
npasuna 1 NpoLeaypbl y4acTus rpaxjaH B ynpaBaeHUN BOAHLIMU pecyp-
camu 1 caHuTapuei

MexayHapogHble opraHusaunm (BO3;
FOHEM; O3CP)
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Mpu 3TOM BOAONO/L30BaTE b 0053aH OCYLLECTBAAThL YUeT CTOUYHbIX BOA, COpachiBaeMbIX B OKPYXatOLLYHO Cpe-
Jy, a TaKXXe eXerofHo 3anosiHATb CTaTUCTUYECKYIO O0THETHOCTL No opme 1-soga (MuHNpUpoabl), oTpaxas 06b-
em cbpoca CTOYHbIX BOA MO KaXKAOMY BbIMYCKY CTOYHbIX BOJ C pa3byBKOL N0 KaTeropusm:

—6€e3 npeABapuTENbHON OUNCTKM (Ka4eCTBO CTOMHOM BOAbI MO3BONSIET COpachIBaTh €€ B MOBEPXHOCTHbIN BOA-
HbIil 00BbEKT 6e3 NpeLBapuUTEe/IbHON OUUCTKN);

—HEA0CTaTOMHO OUULLEHHOM (COPOC CTOUHBIX BOL C HapyLUEHMEM [elCTBYIOLLEr0 3aKOHOAATeNbCTBA, B TOM
yucne B pesynbTaTe aBapuiiHOro copoca, NMM60 CoAep>KaHme 3arpsA3HAOLLMX BELLECTB B CTOYHOM BOAE MPeBbILLAeT
HOPMaTMBbI 4OMYCTUMOr0 CHPOCa XMMMUUYECKUX N UHbIX BELLLECTB B COCTaBE CTOYHbIX BOJ, YCTAHOB/IEHHbIE B pa3-
peLleHmnsX Ha cneyunanbHoe Bogononb3oBaHue nnu KrP);

—HOPMaTMBHO OYMLLEHHOM (COPOC CTOUHLIX BOA, COAEPXKaHMe 3arpsA3HAOLLNX BELLECTB B KOTOPbIX He MPeBbl-
LLaeT HOPMATMBbI LOMYCTUMOr0 COPOCa XUMUYECKUX U UHbIX BELLECTB B COCTaBe CTOYHOW BOAbI, yCTAHOB/EHHbIE
B paspeLLeHnsAX Ha creymanbHoe Bogonosnb3osaHne nnn Krip).

CratucTnyeckas OTYETHOCTb No ¢opme 1-soga (MUHNPMPOLbI) ABNSAETCA OCHOBHOW UCXOAHOW MHDOopMaLu-
OHHOI1 6a3oin gna pacyeTa nokasatens 6.3.1.

Mokasatenb 6.3.1 onpegensieTcs Kak OTHOLLEHWE CYMMbl HOPMATUBHO OUYULLEHHbLIX CTOYHBIX BOJ, U CTOYHbIX
BOZ, COPOLUEHHbIX B MOBEPXHOCTHbIE BOAHbLIE 00bEKTLI 6€3 MpesBapuUTe/ibHOM OUUCTKM KO BCEMY 06beMY CTOY-
HbIX BOJ, COPOLUEHHbIX B MOBEPXHOCTHbIE BOAHbIE 06BbEKTbI. Kak nokasbiBaloT AaHHble MBK, 06beM copoca He-
[OCTaTOYHO OYMLLEHHbIX CTOYHbLIX BOZ B Lienom no Pecny6nvke Benapych coctaBnsieT meHee 1 % oT obLiero
06bema CTOUHbIX BOf, COPOLLEHHbIX B MOBEPXHOCTHbIE BOAHbIE 0OBLEKTHI.

Mpu pacyete nokasatens 6.3.1 No BUAAM 3KOHOMUYECKOW AeATeNbHOCTU B COOTBETCTBMU ¢ ObLerocynap-
CTBEHHbIM Knaccugukatopom Pecnybnuku benapyce OKPB 005-2011 «Bujbl 3KOHOMUYECKON AedaTeslbHOCTM»
(OK3/) pacueT ocyLlecTBASeTCS YKPYMHEHHO ANS TPeX OCHOBHbIX CEKTOPOB MO rogoBOMY 06beMy BOfAbl, MUC-
No/b3yeMOii Ha MPOM3BOACTBEHHbIE HYX/bI MO COOTBETCTBYIOLLEMY BUAY AeATeIbHOCTH:

1) cenbcKoe X034ACTBO, IECOBOACTBO U pblbonoBcTBo (OK34 A);

2) cekTop OOM3C (Job6blva nonesHbIX UCKonaemblX. ObpabaTbiBatoLLas NPOMbILLIEHHOCTb. [1ocTaBKa 3/1eK-
TPO3Heprum, rasa, napa v KOHAMUMOHMPOBaHMS Bo3ayxa. CtpouTtenscteo) (OK3/, B, C, D n F);

3) cthepa ycnyr (OK3[ 36—39 n OK3/ 45—99).

MocKoNbKy HaMMeHbLUen eanHnLEl 0606LLEHNA SBNSIETCA BOAOMO/b30BATENb, pacyeT nokasatens 6.3.1 mMo-
XET 6bITb MPOBEAEH C NHOOLIM YPOBHEM arperawmu.

B HacTosLee Bpems pacyeT nokasatens 6.3.1 NpoBOAMTCA MO CTpaHe B Le/IOM, B pa3pese o6nacteid n r. MuH-
CKa, NO peyHbIM HacceHam M BMAAM SKOHOMUYECKON feaTeNbHOCTU (YKPYMHEHHO).

JunHamunueckue psagsl nokasartens 6.3.1 no Pecnybnvke Benapych 3a 2013—2018 rr. npuBeseHbl B TabN. 2.

Tabnuua 2

[OnHamunyeckune psagbl nokasatens 6.3.1 no Pecny6nnke benapycb 3a 2013-2018 rr.

Table 2

Time series of indicator 6.3.1 in the Republic of Belarus for 2013-2018

Ne EavHnua *
/n lMokazaresb VaMepeHIs 2013 r. 2014 . 2015 . 2016 . 2017 . 20181
1 COPOC BOAbI B MOBEPXHOCTHBIE 1 \gron 9739 9542  869,6 10484 10527 10340

BOAHbIE 006BEKTbI

11 6e3 npeaBapuTebHON OUUCTKN MaH m3rog 317,02 315,74 245,73 339,13 354,02 340,90

1.2 HOpPMaTMBHO OYMLLEHHOW MnH m3rog 653,92 635,02 618,17 702,96 694,40 689,07
13 HepoCTaTOYHO OUULLEHHOM MJSIH M3Tof4 2,92 3,43 5,71 6,36 4,27 4,0
Mokazatenb 6.3.1 A5OCB % 99,70 99,64 99,34 99,39 99,59 99,61

MpumeyaHme. * —HaumHas ¢ 2016 r. AaHHble MPUBOASATCS C YYETOM COPOCa NOBEPXHOCTHOI CTOUHOIA BObI.

MokasaTenb 6.3.2.1 «[lons NOBEPXHOCTHbIX BOAHbLIX 06LEKTOB, KOTOPbIM NPUCBOEH «XOPOLLUIA» U BbILLE 3KO-
NOrMYecKmii (rmapobuonornyecknin) cTaTyc» ABAAETCH KIOUEBLIM [15 OLEHKUN 3KOM0MMYECKOro CoCTOAHMS Mo-
BEPXHOCTHbIX BOAHbLIX OOBEKTOB CTPaHbI.

B cooTBeTCcTBMM C BogHbIM Kofiekcom Pecny6nuku Benapych [2] skonornyeckoe coctosiHie (CTaTyc) noBepx-
HOCTHbIX BOAHbIX 06BLEKTOB (MX YacTeld) onpefensieTca Ha OCHOBaHUM rMAPO6UONOrnYecKUX Nnokasartenen ¢ nc-
NoMb30BaHWEM TUAPOXMMUYECKMX WU TUAPOMOPRONOruyeckux nokasatenei. Mpu atom, rmapobruonornyeckue,
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rMAPOXMMUYECKE W TUAPOMOPGONOrnyeckne nokasarenv ONPeAensatoTcs Npu MNPOBeAEHUM MOHUTOPUHIa
MOBEPXHOCTHbIX BOJ, B COCTaBe HauuOHaNbHOW CUMCTEMbl MOHWTOPUHIA OKpyXatoLleid cpedbl B Pecny6nuke
benapycb (HCMOC).

B Lenax BHeApeHWs HOBOrO MOAXOAA K CUCTEME OLIEHKM COCTOSIHWS MOBEPXHOCTHbIX BOAHbIX 00BEKTOB (MX
yacTeid) NyTeM onpefenieHns UX 3KOM0MMYECKOro cTaTyca NpoBOAMTCA MOCTOSHHOE COBEpPLUEHCTBOBaHWe cucTe-
Mbl HabHOAEHMIT 38 COCTOSAHMEM MOBEPXHOCTHBIX BoA B coctae HCMOC, gelictaytouee ¢ 1993 r.

[na meTogonornyeckoro obecriedeHUs OMpefesieHns 3KONOrMYeCKOro CTaTyca MOBEPXHOCTHbIX BOAHbIX
00bEKTOB (MX 4yacTell) pa3paboTaH U yTBEPXKAEH PAL TEXHUYECKUX HOPMATMBHbIX MpPaBoBbiX akToB (THIA),
NO3BOIAIOLLMNX OLEHUTL TMAPOBNONOrNYECKUA U TMAPOXUMUYECKMIA CTATYC NOBEPXHOCTHLIX BOAHBLIX 0OBLEKTOB.
B pesynbTaTe onpegeneHns cratyca 3KOCUCTEME NPUCBAMBAETCA OAUH M3 NATU KNaccoB: | - OTAIMYHBINA CTaTYC;
Il - xopowmwmit ctatyc; Il - yaoBneTBopuTenbHbIi cTatyc; IV - naoxoli ctatyc; V - o4eHb Naoxoi cratyc. Onpe-
JleneHne cTatyca peqyHoW 3KOCUCTEMbI OCYLLECTBAAETCSA A8 OTAe/bHbIX YYAaCTKOB PEKW B NyHKTe HabMO4eHWi
HCMOC, a 3Konornyeckuii ctaTyc 03epHOI 3KOCUCTEMbI ONpeaenseTcs ANs 03epa B LieoMm.

B HacToswwee Bpemsa B pamkax HCMOC onpegensieTcs COOTBETCTBEHHO MMAPOXMMUYECKMIA U ruapoburono-
rMYecKuidi cTaTycbl BOLOEMOB M BOAOTOKOB (MX Y4acTKOB), OXBaYeHHbIX CTaLMOHAPHOW CeTbi0 HAbNOAEHWIA 3a
COCTOSIHMEM MOBEPXHOCTHbIX BOfA. OLEHKa COCTOSHUA BOAOTOKOB MO FMAPOMOP(ONIOrMyYecKnM MokasaTensm
B HacTosLee Bpemsa B pamkax HCMOC He nposoguTtcs. ViccnefoBaHWs MO OLEHKe COCTOSHUS BOAHbLIX 06bLEKTOB
N UX TUNU3aLMa ona rugpoMopdonornyeckoin oLueHKN onpeaensieTcs B HaCToALLee BPeMS TOMbKO B paMKax pas-
paboTKM NIaHOB yNpaBfeHNsa peuHbIMU baccenHamu.

Mo gaHHbIM HCMOC, MOHUTOPUHT NOBEPXHOCTHbIX BOJ, Ha TeppuTopun Pecny6nukun benapyck npoBoguTcea
B 109 nyHKTax rmaponormnyecknx HabnogeHuii Ha 75 BogHbIX 00bekTax, 297 NyHKTax HabnoLeHWn No rugpo-
XUMUYECKUM MoKasaTensim Ha 160 BoAHbIX 06beKTax M B 143 nyHKTax rmapobuonornyeckux HabnogeHunin Ha
55 BOAHbIX 06BbEKTaX.

AHannTnyeckas MH(popMaLmMs 0 COCTOSHUU BOAHbLIX 06BLEKTOB CTPaHbl U MHGOPMaLMsA O NPUCBOEHHOM [U-
Lpo6MONOrNYecKOM 1 TMAPOXMMUYECKOM CTaTyCe MOBEPXHOCTHbIX BOAHbIX 00BEKTOB (MX YacTei) hopMumpyeTcs
B benrngpomeTte n otpaxaetcsa B FBK [3].

Mokazatens 6.3.2.1 onpefeneH Ha ypoBHe MPOKCU M PacCUMTbIBAETCS, KaK COOTHOLLEHWNE BOAHbIX 0OBbEKTOB
B Mpejenax peyHoro 6acceHa ¢ «XopoLnM» 1 BbiLLE 3KOOTMYECKUM (rnapobuonornyeckmnm) cTatycom K obue-
MY 4mncny BOAHbIX 06bekToB ceTu HCMOC, re BefyTca HabMoLeHNS 33 COCTOSHMEM MOBEPXHOCTHBIX BOA MO
rmapobronornyeckUm nokasartensM, BKIOYas TpaHCrpaHUyHble MyHKTbl HAONHOLEHNA.

B coOTBETCTBUM C [eACTBYIOLW MM 3aKOHOAATEIbCTBOM MO MPOBEAEHUI0 MOHUTOPUHIA MOBEPXHOCTHBIX BOL
B NyHKTax HabntogeHnin HCMOC HabntogeHusa 3a ruapobmronornyeckuMm nokasaTensimm npoBOAATCS eXEerogHo
B TPaHCrpaHMYHbIX NYHKTaX MOHUTOPMHIa 1 1pa3 B 2 rofa Ha OCTa/lbHbIX MYHKTaX CETU rMAPO6UON0rnYecKnx
Hab/IOAEHWNI C eXerofHbIM YepejoBaHMeM peyHbix bacceliHoB (Hanpumep, B 2015 r. npoBoAgUANCL HabnoaeHWs
B 6acceliHax pek HemaHa, 3anagHoro byra v Mpunsatu, B 2016 r. - B 6acceiiHax pek 3anagHoi [BuHbI 1 [Henpa).

Co0TBeTCTBEHHO, pacyeT nokasatens 6.3.2.1 NpoBOAMTCA NO CTpaHe B L,eIOM OAMH pa3 B fBa roja (HaunHas
€ 2016 r. - pgaHHble 32 2015 1. 1 2016 I.) 1 ©XKerofHO Mo peyHbIM 6acceliHam, MO KOTOPbIM B OTYETHOM rofy ocy-
LLEeCTBASANNUCL HABMOAEHNS.

[duHamunueckue psagbl nokasatens 6.3.2.1 no Pecny6nuke Benapycb 1 pedHbiM 6acceliHam 3a 2015—2018 .
npusefeHsl B Tabn. 3.

Tabnuuya 3
OunHamunyeckue pagbl nokasatens 6.3.2.1 3a 2015-2018 rr.
Table 3
Time series of indicator 6.3.2.1 for 2015-2018
EanHnua 0606LweHms 2015 . 2016 . 2017 r. 2018 .
BacceiiH peku 3anagHas [BuHa - 75,0 % - 88,3 %
bacceliH pekn HemaH 61,1 % - 90,7 %
bacceliH pekn 3anagHblii byr 42,1 % - 63,2 %
bacceliH pekn [Henp - 65,1 % - 66,7 %
BacceiiH peku Mpunatb 79,3 % - 82,1 %
Pecny6nuka benapycb - 66,8 %0~ - 80,6 %0~

MpumeyvaHune. * —cpefHee 3HayYeHue 3a 2 rofa.
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MokasaTenb 6.4.1 «uHamMmka n3meHeHns 3(pheKTUBHOCT M BOLOMO/b30BaHNSA» MO3BONAET OLUEHUTb 3 eK-
TUBHOCTb 3KOHOMMYECKOr0 MCNO/b30BaHNA BOAHbIX PECYPCOB 3a CHeT 06aBNeHHO CTOMMOCTU, 0bpasytoLLelica
OT MCNONb30BaHUA BOLAbl B OCHOBHbIX CEKTOPAX 3KOHOMUKMU.

Mpun ycnoBum n3mepeHns B NOCTOAHHbIX LieHax (B LieHax 6a30BOro roga B py6sx, gonnapax Uuam eBpo) u 0THO-
CUTENbHON CTabUALHOCTY LieH B pacCMaTpUBaEMOM CEKTOpPE 3KOHOMWKWI AaHHbLIN NOKa3aTeslb BblAENAET CEKTO-
pbl 3KOHOMUKM, re 3MHEKTUBHOCTbL UCMO/b30BaHWS BOAb! PACTET UM OTCTAET, UTO AaeT BaXKHYHO MH(opMaL o
OS5 aHanM3a U NPUHATMA PELLEHWNIA, HarMpaBieHHbIX Ha NOBbILLEHME 3h(EeKTUBHOCTM NCMOIb30BaHUSA BOAbI B OC-
HOBHbIX CEKTOPaxX 3KOHOMUKW. [N ycTpaHeHWs athheKTa U3MEHEeHMS TeKYLLMX LieH Ha NPOoAYKUMI0 paccMmaTtpu-
BaeMOro CeKTopa 3KOHOMWKM, B TOM YMC/e BbI3BAHHbLIX NHAALMUEN AN PE3KUM M3MEHEHNEM 0BMEHHOrO Kypca
py6ns, npefnaraeTcs UCNob30BaTb BENMUYNHY BaOBOM A06aBNEHHON CTOMMOCTU B CEKTOPe B 6e/TOPYCCKMX Py6-
NIFIX B COMOCTaBMMbIX LieHax K 2015 T.

WHdopmauroHHoli 6a3oi 4na pacyeTta nokasatens 6.4.1 ABAATCA AaHHble HALMOHaIbHOW CTaTUCTUKK O Be-
NNYMHe BaSIOBOW J06aBMEHHON CTOMMOCTY (B COMOCTaBUMBIX LieHax) Mo BUAAM SKOHOMUYECKOW AesTeNbHOCTH,
obnactam n Pecnybnunke Benapych, hopMmmpyemble BenctaTom, u faHHble M0 06bemMaM UCMO/b30BaHHOW BOfpbI
BOZOMO/b30BATENAMN HA OCHOBE CTATUCTUYECKON 0TUeTHOCTM 1-Boga (MuHNpUpoab!).

Mokasatenb 6.4.1 onpefensieTca kak gobasneHHas CTOMMOCTb (B CONOCTaBMMbIX LieHaX) B pacyeTe Ha 06beM
MCNO/b30BaHHON BOAbI, BbIpaXKeHHas B py6./M33a nepuos BpeMeHu OTAeNbHO B3SITOFO OCHOBHOFO CEKTOpa 3KO-
HOMWKW 1 X NOCNEAYIOLLEr0 CBefeHNS K eAUHOMY arpermpoBaHHOMY 3HaUYeHUto.

B KayecTBe OCHOBHbIX CEKTOPOB 3KOHOMWKW MCNO/b30BaHbl B COOTBETCTBUM C KoaupoBaHuem OK3/[, cneny-
toLLMe cekTopa:

- CenbCKOe X035MCTBO, IECOBOACTBO U pbi60noBcTBo (C/IP) (OK34 A);

- cekTop AOM3C (Jobblua nonesHbIx UCkonaeMblx. ObpabaTbiBalowwas NPOMbILIAEHHOCTb. MOCTaBKa 3NekK-
TPO3Heprum, rasa, napa v KOHAMUMOHMPOBaHMS Bo3ayxa. CtponTtenscteo) (OK3/4, B, C, D n F);

- cthepaycnyr (OK3/4 36-39 n OK3/[ 45-99).

Mpwn 3TOM pacyeT NPOBOAUTCA C YH4ETOM M3MeHeHUs 3thheKTUBHOCTM BOAONONL30BaHMSA (DB), KoTopoe pac-
CUMTLIBAETCA KaK OTHOLIEHMe 3(h(heKTUBHOCTM BOAOMNONL30BaHNA (3B) 3a rog t MUHYC apgheKTMBHOCTb BOAO-
Nnofb30BaHWA 3a rog t-1, AeneHHan Ha aPMeKTUBHOCTL BOAONONb30BaHUA 3a rof t-1 1 yMHOXeHHas Ha 100:

V3B = 3B*~38*1 HOO.
3Bt-i

PacueT nokasatens 6.4.1 NpoBOAUTCA eXero4Ho no pecny6anke, 061acTam 1 B r. MUHCKe, BUAM 3KOHOMUYe-
CKOW fesTenbHOCTW (YKPYMHEHHO).

OunHamunueckne pagbl nokasatens 6.4.1 no Pecny6nuke Benapycb U peyHbiM GacceitHam 3a 2015-2018 .
npueeeHbl B Tabn. 4.

Tabnuua 4

[OnHamunyeckne psafbl NnokasaTens 6.4.1 3a 2015-2018 rr (B conoctaBUMbIX LieHax K 2015 r.)

Table 4

Time series of indicator 6.4.1 for 2015-2018 (in comparable prices to 2015)

py6./mM3
S \$ :
o we S8 ¢ 3 ° ; -
E X = \% = = Cdpepa
O o w
? % § b o 8‘ é § cnp J0ornac yenyr
D 10 S @ = —
o o g z C
a) m I7I 6 1
2015 — 575 305 364 486 424 527 467 1347 14 84,8 87,8
2016 _179% 565 331 368 51,7 453 442 481 1234 14 73,7 99,6
2017 1,4% 573 320 398 533 428 446 453 1447 15 72,9 100,8
2018 539 603 342 402 522 474 485 480 1519 16 77,0 102,8

~Tpu BbICOKOV# BONATUMBLHOCTM LIEH CMOXHO OMPeae/nTh, BbI3BaHO /N M3MeHeHVe JaHHOTO MOKasaTesnst 3MeHeHWeM 3(deKTUBHOCTM
BO/OMO/b30BAHNSA B CEKTOPE, WM Xe 04epeHbIM «MPbDKKOM» LIEH Ha MPOAYyKLMIO JaHHOIO CEKTOpA.
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MokasaTenb 6.4.2 «/MIHTEHCMBHOCTb UCMONb30BaHMS 3aNacoB NPECcHO BoAbl (BOAHbI CTpecc)» nNo3so-
NSieT OUEeHNTb YPOBEHb Harpy3ku Ha BOAHbIE PEcypCbl W ONPefennTb, HACKObLKO YCTOWYMBO OCYLLECTBASA-
eTCA BOJONO/Ib30BaHWE B CTPaHe M0 OTHOLIEHMIO K UMeloLmuMcs pecypcam. MokasaTenb No3BoNseT oue-
HWUTb AaBfieHNe BOAOMO0b30BaHNSA Ha BO30OHOB/SEMbIE pecypchl MPECHOW BOAbl CTPaHbl. Mpu 3TOM HU3KWIA
YPOBEHb HArpy3ku Ha BOAHbIe PECYPCbl YKa3blBAET Ha CMTyaluui, Korja KOMOGMHWUPOBaHHbLI 3a60p BOAbI
BCEMU CEKTOpaMU ABMIAETCA HE3HAYMTENIbHbIM MO OTHOLLUEHUIO K pecypcam 1 Maso BAUSieT Ha YCTOWYMBOCTb
PecypcoB, a TakXKe Ha MOTeHLMaNbHY KOHKYPEHLUIO MeX Y BOA0MO0b30BaTeNssMU. BbICOKMI ypOBEHb Ha-
rPy3KM Ha BOAHbIE PECYPChl YKa3blBaeT Ha CUTYaL M0, MPU KOTOPO KOMBUHUPOBaHHLIA 3a60p BCEMU CEKTO-
paMu COCTaBMseT 3HAYUTENbHYIO A0 OT 06Lero 06bemMa BO306GHOB/SIEMbIX PECYPCOB MPECHOW BOAbI, YTO
NOTEHLMANMbHO MOXET OKa3blBaTb BO3JEACTBUE HAa YCTOWUYMBOCTL PECYPCOB 3@ CHET KOHKYPEHLMU MeXay
BOLOMNO/b30BaTENSAMM.

B ocHoBe pacueTa nokasatens 6.4.2 nexar faHHble N0 06beMaM L06ObIUM WU U3bATUS MPECHOW BOAbI BO-
[l0N0/b30BaTENAMIN Ha OCHOBE CTAaTUCTUYECKON OTYeTHOCTM 1-Boga (MuHNpupodbl), AaHHble 06 06bemax
CpeiHEMHOI0/IETHENO PEYHOIO CTOKa, 06 eCTECTBEHHbIX pecypcax (BO306HOBMAAEMbIX 3anacax) NPecHbIX Noj-
3eMHbIX BOA 1 MHOPMaLMA N0 3KONOTMYeCKOMY CTOKY (4151 MOBEPXHOCTHbIX BOAHbIX 0ObEKTOB).

Mokasatens 6.4.2 onpefensercs, Kak OTHOLIEHUe 06Wero 06bema A06bIYM U N3BATMA MPECHON BOAbI
K 06LK1M BO306HOBNSAEMbIM MPECHOBOAHbLIM pecypcaM CTpaHbl 3a BblY4eTOM 3KOMOrMYECKOro CTOKa, Bbl-
paKeHHoe B MpoueHTax. B cBol ouepefb, 3KOAOrMYECKUA CTOK AN MOBEPXHOCTHbLIX BOAHbIX 00BLEKTOB
onpejensieTcs pacyeToM B COOTBETCTBUM C MOCOGMEM B 06/1aCTU OXpaHbl OKPYXXatoLLeid cpeabl U MPUpPoao-
nonb3oBaHua M-O0C 17.06-03-2017 «OxpaHa OKpYy»KatoLLeid cpefbl U MPMpPOA0NonbL30BaHue. ngpocdepa.
Mopagfok pacyeta NUMUTUPYIOLWUX TUAPONOTUYECKUX U TUAPABINYECKUX XaPaKTEPUCTUK MOBEPXHOCTHbIX
BOAHbIX 06BHEKTOB».

Mpun pacueTe 3KOMOrMYECKOr0 CTOKA UCMOJb3YeTCA MUHUMANbHbIA MMMUTUPYIOWMWIA pacxos BoAbl BOAO-
ToKa 95 % BepOATHOCTM MpeBblweHUs. OnpegeneHne MUHUMaNbHOIO MMUTUPYIOLLErO pacxofa Boabl OC-
HOBaHO Ha He0b6X0AMMOCTW COXpaHEHUS B BOLOTOKE 75 % MUHUMAaNbHOrO pacxoga Bogbl 95 % BepOsSTHOCTU
NPeBbILLEHNS.

PesynbTaTbl pacyeTa 3KOMOrMYeCKOro CTOKa AN NMOBEPXHOCTHbLIX BOAHbIX 06BLEKTOB MNpoBefeHbl PYTI
«UHVWKWMBP» Ha 0CHOBaHUW JaHHbIX O PEYHOM CTOKE B pa3pe3e 6acCeliHOB OCHOBHbIX pek Pecny6nnku
Benapycb 1 conocTtaBUMbl C AaHHbIMKW, NpeAcTaBNeHHbIMK Ha cainTe Global Environmental Flow Information
System (http://gef.iwmi.org/) - 17600 mnH m3rog (PekoMeHAaumMsi NOLIArOBOA MeTOAONOTMN MOHUTOPUHIA
Ans nokasatens LLYP 6.4.2).

PacueT nokasaTensi 6.4.2 NpoBOAUTCA €XEr04HO MO CTPaHe U peyHbIM 6acceiHam.

[OunHamunyeckme pagbl nokasaTtens 6.4.2 no Pecnybnuke benapycb 3a 2012-2018 rr. npuBefeHbl B Tabn. 5.

Tabnuuya 5
[OnHamunyeckne psgbl nokasaTens 6.4.2 no Pecnyb6nnke benapycb 3a 2013-2018 rr.
Table 5
Time series of indicator 6.4.2 for the Republic of Belarus for 2013-2018
HanmeHoBaHVe nokasartens EavHnua 2013 . 2014 . 2015 . 2016 . 2017 . 2018 .

M3MEpPeHnA

B0306HOB/1SIeMble pecypcbl MPeCHbIX BOf MH M3 73800 73800 73800 73800 73800 73800
N3 KOTOPbIX:

NMOBEPXHOCTHbIe BOAbI M/IH M3 57900 57900 57900 57900 57900 57900
nof3emMHble BObl M/IH M3 15900 15900 15900 15900 15900 15900
Jobblya (M3bsATUE) BOAbI U3 MPUPOAHBIX

MCTOUHVMIKOB MJIH M3 1565 1564 1440 1450 1397 1390
13 KOTOpPbIX:

[,06b14a BOfibl U3 MOA3EMHbIX BOAHbIX 00b- VUH M3 869 860 837 818 810 810
eKTOB

gg:;;xg;op,bl 13 NOBEPXHOCTHbIX BOAHbIX MIH M3 696 704 603 632 586 580
DKOMOrMYeCKMiA CTOK MJTH M3 16039 16039 16039 16039 16039 16039
BoaHbI cTpecc % 2,71 2,71 2,49 2,51 2,42 2,41

1u
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MokasaTenb 6.5.1 «CTeneHb BHeAPEHUA KOMIIEKCHOIO YNPaBMeHNA BOAHLIMU pecypcamu» Nno3BOJISET OLe-
HWUTb YPOBeHb (CTeneHb) peannsalmn B CTpaHe KOMMEKCHOrO ynpaBneHns BogHbIMK pecypcamu (KYBP), kKak
npovecca, Cnoco6CTBYOLLEro KOMMIEKCHOMY PasBUTUIO U YNPaBAeHWUIO BOAHLIMU, 3eMeSIbHbIMUW U ApYTUMU CBA-
3aHHbIMMW pecypcamu B Liensix 06ecrneyeHns MakCUMasibHOro 3KOHOMUYECKOro M COLManbHOro 61arococTosHmS
Ha paBHOMpPaBHOI OCHOBE, 6e3 yulep6a A1 YCTOMYMBOCTU BaXKHEALLNX 3KOCUCTEM.

Pacuet nokasartens 6.5.1 ocywecTtsnsgeTca MUHNPUPOAbLI MPU NOMOLL M 3aro/IHEHNS CTPaHOBOr0 BOMPOCHMKA
Mo caMoOLIeHKe, chopmupoBaHHoro Mporpammoit OOH no okpyxatoleii cpege (FOHENM). Mpu aTom cbop AaH-
HbIX 1 OTYETHOCTb N0 NoKa3saTento 6.5.1 0 cTeneHn peanmsaumm KYBP B cTpaHax npoBogutcs ¢ 2017 r. (6a30BbIit
YPOBEHb OTHYETHOCTK).

BOMPOCHMK N0 CaMOOLLeHKe COCTOUT UX YETbIPEX pa3fiesios:

Pazgen 1 BnaronpuaTHble yCNOBKS: CO3A4aHUe YCMNO0BMIA, CMOCOOCTBYOLMX NoAAepKaHWto BHeapeHus KYBP,
KOTOpble BKNOYAKOT HaMbonee TUNUYHbIE NOMUTUYECKME U 3aKOHOAATE/IbHble UHCTPYMEHTLI, @ TakKXe MHCTPY-
MEHTbI CTpaTernyeckoro nnaHnposaHua ana KYBP.

Pasgen 2. YupexXzeHus 1 yyacTue: BeCb CNeKTpP W poJiv NOSIMTUYECKUX, COLMANbHbIX, 3KOHOMUYECKUX U aj-
MUHUCTPATUBHbIX YUPEXAEHWUIA 1 ApYTUX FPynn 3anHTepecoBaHHbIX CTOPOH, CNOCOOCTBYIOLMNX NOAAEPXKAHMIO
BHeppeHua KYBP.

Pasgen 3. VIHCTpYMEHTbI YNpaBieHus: UHCTPYMEHTbI 1 BUAbI JeATe/IbHOCTU, KOTOpPble MO3BOAAT AnLam, npu-
HMMaIOLLMM peLleHuns, U Nob30BaTeNsM AenaTb paunoHaibHbIA 1 060CHOBaHHbIV BbIOOP CPeAu anbTepHaTMB-
HbIX [eACTBWIA.

Pa3gen 4. drHaHCMpOBaHMWe: COCTaB/IeHMe BIOKETa U JOCTYMHOE 13 Pa3/IMUHbIX UCTOYHUKOB (PUHAHCUPOBa-
HVe, KOTOPOE UCMO/b3yeTcs A/1A Pa3sBUTUA BOLHbIX PECYPCOB W YNPaB/IEHUSA UMK,

Mpy 3TOM Kaxblil U3 4-X pa3fenoB BKKYAET MO ABa NOApa3fena: HaLMOoHa/bHbIA YPOBEHb 1 YPOBEHb bac-
CceliHa/BOJOHOCHOTO FOPM30HTa (TPaHCTPaHNYHbI YPOBEHD).

[ns oueHKn cTpaHOBOro nporpecca B nokasarene 6.5.1 npu 3anosiHEHUM ONPOCHMKA HEOOXOAUMO YKa3aTb
TpaHCcrpaHnyHble 6acceiHbl 1 BOLOHOCHLIE TOPU30HTbI, BKIKOYEHHbIE B AaHHbIA 0630p. AHann3 npegiaraembix
MeTOMYECKMX NOAXOL0B K (hOPMUPOBAHMIO JAHHOTO MOKa3aTeNs yYKa3bIBaeT, UTo B LIEHTPe BHMMaHUA rnokasaTe-
nsa 6.5.1, B COOTBETCTBUM C LieNeBOW 3afadeii 6.5, HAXOANTCA ero BHeLPeHe Ha TPaHCTPaHUYHOM YPOBHE B COBO-
KYMHOCTW ¢ nokasaTenem 6.5.2 «[lons naowagm TpaHCrpaHMYHOro BoAHOro 6acceiiHa, B OTHOLLEHUM KOTOPOro
[eliCcTBYeT MexaHu3M TPaHCTPaHNYHOr0 BOAHOMO COTPYAHUYECTBax.

Mokasatenb 6.5.1 No oLeHKe BHeAPEHNS YPOBHSA (CTeMeHN) peanmsalmm KOMIMIEKCHOr0 YrpaBieHns BOAHbIMU
pecypcamu B Pecny6nvke benapycb pacCumTbiBaeTCs OAMH pa3 B TpW rofa, HaumHas ¢ 2017 r. B HacTosLee Bpems
(main-nroHb 2020 r.) npoBoANUTCS paboTa No 3anoNHEHN0 CTPAHOBOIO BONPOCHMKA W NOArOTOBKE OTYETHOCTU MO
rnokasaresnto 6.5.1.

Pe3ynbTaTbl pacyeTta ypoBHA (CTeMeHN) peann3alun KOMMIEKCHOro ynpaBneHus BOAHLIMU pecypcamu B Pec-
ny6nuke benapycb B 2017 . npuBeaeHb! B Tabn 6.

Tabnuua 6
Pe3ynbTaTtbl N0 OLEHKe BHEAPEHUS YPOBHSA (CTEMeHN)
peanunsaummn KOMMNIeKCHOro ynpaBneHns BogHbIMY pecypcamu B Pecny6nunke Benapyce B 2017 .
Table 6
Results of assessing the implementation of the level (degree)
of implementation of integrated water resources management in the Republic of Belarus in 2017
Pazgen 1 Pazpen 2 Pazgen 3 Pazgen 4
WToroBbIin
CrpaHa nokasaresib Crenee anaHeHme
KYBP BnaronpuaTHble YupexxaeHus VHCTpYMeHTBI
ycnosus 1 y4yactume ynpas/eHns PuHaHcpoBaHme
Pecny6nuka benapycb 38 36 35 58 24

MokasaTenb 6.5.2 «[lonsd Nnowaam TPaHCrPaHUYHbIX BOAHbIX 6aCCeiiHOB, B OTHOLIEHNN KOTOPbIX AeACTBY-
€T MeXaHU3M TpaHCrpaHNYHOro BOAHOIO COTPYLHUYECTBa», MO3BOJIAET OLEHUTb YPOBEHb Pa3BUTUSA COTPYLHU-
YecTBa Mo YNpaB/IEHUIO TPAHCTPaHWYHbIMY BOAHLIMW Pecypcamm C COnpenesibHbIMU CTpaHamMu.

C y4yeToM TOro, YTO BCe MATb KPYMHbIX peYHbIX 6acceiiHoB cTpaHbl (AHenp, MpunsaTe, 3anagHblii Byr, HemaH
1 3anafHas [BsuHa) ABAATCA TPaHCrPaHWYHbIMU U UX CyMMapHasa niowanb coctasnset 99,7 % ot nnowaan

12



CoumanbHO0-3K0oN0rnveckune npobaembl ycToHMBOro pasBmTurs
Social and Environmental Problems of Sustainable Development

pecny6/MKK, BOMPOCLI Pa3BUTUSA TPAHCTPAHUYHOMO COTPYAHMYECTBA SBNAKOTCA OLHOM U3 CTpaTernyeckux 3afay
B 06/1aCTM yNpas/ieHWs BOAHLIMU Pecypcamu CTpaHsbl.

MokasaTenb 6.5.2 paccuMTbiBaeTCA MyTeM CAOXEHUS MNOLLafeil NMOBEPXHOCTENW TpaHCrpaHWYHbIX BOLO-
COOpHbIX 6acCeinHOB NOBEPXHOCTHbLIX BOA W TPaHCrPaHWYHbIX BOAOHOCHLIX FOPU30HTOB, HAa KOTOpble pacnpo-
CTpaHaeTCs AeNCTBYHOLWMIA MEXaHU3M TPaHCTPaHUYHOIO COTPYAHUYECTBA, U [efIeHUs NONYUYEHHOro pe3y/bTata
Ha CyMMapHyl niowaib Bcex TpaHCrpaHWUHbIX 6acceliHOB B CTpaHe (OCHOBHbIX PeyHbIX 6acceiiHOB U BCex
BOJOHOCHbIX FOPU30HTOB). Pe3ynbTaT yMHOXaeTcs Ha 100 Ans NonyyeHUs 3HaYeHWsl, BbIPAXKEHHOIO B KayecTse
MPOLEHTHO JoNN.

[Mpy 3TOM MexaHu3Mbl COTPYAHMYECTBA LO/IKHbI OXBaTblBATb KaK MOBEPXHOCTHbIE, TaK W MOA3EMHbIE BOAbI.
Co0TBeTCTBEHHO, ANS pacyeTa nokasarens Heo6XoAMMO UMeTb MIOWaAM TPaHCrPaHUYHbIX PeYHbIX 6acceilHOB
M TpaHCrpaHUYHbIX BOLOHOCHbIX TOPU30HTOB B Npejeniax CTpaHbl U /18 KaX0ro OLeHUTb, UMeeTCs 1 feiiCTBY-
oL M MEXaHW3M TPaHCTPaHNYHOr 0 COTPYAHMYECTBA B 06/1aCTV BOAHbIX PECYPCOB.

HeobXx04MMO OTMETWUTL, YTO NokasaTenb 6.5.2 TecHO cBsA3aH ¢ KOHBeHLMel N0 OXpaHe W UCMO0/b30BaHUIO
TPaHCrpaHUYHbIX BOLOTOKOB U MeXAyHapoHbIX 03ep (BogHas KoHBeHLMA), B TOM YMCe U B YACTU COBMECTHON
OTYETHOCTM MO MoKasaTtento 6.5.2 1 BogHoit KoHBeHL MK, 3aMo/iHeHMe KOTOPOI NPOBOAMNOCHL CTpaHamu B 2017 T.
1 NPOBOAUTCA B HacTosLee BpeMs (Mali-uoHb 2020 r.).

B npouecce 3anonHeHMs COBMECTHOW OTYETHOCTM MO Moka3atento 6.5.2 n BogHon KoHeeHuun B 2017 1. PYTI
«UHUMKWNBP» npopaboTaHsl ¢ HIL, no reonorvy BO3MOXHOCTW NpeAocTaBneHns MHopMaL M 0 NoA3eMHbIX
BOZOHOCHbIX FOPU30HTAaX, 0XBAYeHHbIX TPAHCTPaHNYHBbIM COTPYAHUYECTBOM. Pe3y/ibTaTbl YKa3blBatoT, YTO Mpak-
TUYECKN BCS MHOpMaLMs, HeoOXoAMMas 415 NPOBeAeHUS pacyeToB ¥ 3ano/IHEHMS OTYETHOCTU B YacTu pacnpo-
CTPaHEeHs NoL3eMHbIX BOLOHOCHbLIX FOPU30HTOB, OTCYTCTBYET.

PacueT niowaam TpaHCrpaHUYHbIX BOAHbIX 6aCCENHOB, OXBAUYEHHbLIX MEXaHM3MOM TPaHCrPaHUYHOro COTpya-
HMYeCTBa, N0 OTHOLUEHMIO K niowaau Pecnybnnku benapych 1 faHHbIM Ha 2017 1. npoBefeH TOMIbKO 418 PeYHbIX
6acceitHoB (6e3 yyeTa NoA3eMHbIX BOLOHOCHbIX FOPU30HTOB), a B 2020 I. - € y4eTOM peyHbIX 6acceiiHOB U rpyH-
TOBOr0 BOAOHOCHOIO rOPU30HTA NpUBeeEH B Tabn. 7.

Tabnuua 7

[onsa nnowaam cTpaHbl B Npeaenax TpaHCrpaHUYHbIX peyHbIX 6acceliHoB,
0XBayeHHasA MexaHM3MoM coTpyfHuyecTBa, Ha 01.09.2019 r.

Table 7

Proportion of transboundary basin area with an operational arrangement for water cooperation, as of 01.09.2019

PacrionoxeHue pedHoro 6acceitHa [Jons nnowaam cTpaHb!
B Nnpejesnax benapycwv n gpyrvx cTpaH B Npejesiax TpaHCrpaHNYHbIX
peyHbIX 6acceliHoB, OXBayeHHast
Poccva  YkpamHa JliutBa  JlatBuA  [lonblla  MeXaHU3MOM COTPYAHWYeCTBa, B %

Mnowagp
PeuHoii 6acceliH  peyHoro 6acceliHa
B benapycu, kKm2

[Henp 67460 32,6
3anagHas [BuHa 33150 + 8,0
3anagHolii byr 9990 + 2,4
HemaH 45530 + + 0,0
Mpunate 50900 24,6
vitoro 8 207030 67,6
Benapycu

+  pacriofioXeHme peyHoro GacceiiHa B Npefenax cTpaHb

VIMeeTCs Ae/CTBYIOLLMIA MeXaHM3M TPaHCTPaHUUYHOMO COTPYAHUYECTBA

HE UMEETCA ,Cl.eVICTByiOLLLerO MeXaH13Ma TPaHCrpaHN4YHOro COTPyAHN4YECTBa

Kak cnegyeT 3 aHann3a nokasarens 6.5.2, cyliecTByeT psg Npo6sieM npw oLeHKe YPOBHS TPaHCTPaHUYHOIo
BOAHOIO COTPYAHNYECTBA, OCHOBHbIMMW N3 KOTOPbIX SBNSHOTCS:

- OTCYTCTBME METOAMK U MEXaHM3MOB (HOPMMUPOBaHMS MH(OPMaLUM O NOLLAAN TPaHCTPaHUYHbIX BOAOHOC-
HbIX FOPU30HTOB Ha TEPPUTOPUM CTPaHbI U CONpeae/bHbIX FOCYAapCTB;
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- OTCYTCTBME B [eMCTBYHOLMX NPABOBbIX MeXaHW3Max TPaHCrPaHWYHOro COTPYAHMYECTBa (COrnalleHusXx,
TEXHUYECKUX NPOTOKOMaX 1 Ap.) NOMOXKEeHUI M0 NOL3eMHbIM BOAaM (BOLOHOCHLIM FOPU30HTaM).

YKa3aHHble NpPo6aeMbl TPEOYHOT Pa3BUTMS MCCNEA0BAHNIA U 06MEHA MH(OPMaLMeidl Mexay conpeaenbHbIMU
CTpaHamu no pacrnpoCcTPaHEHWNIO Y YCTaHOB/IEHNIO BOLOHOCHbIX FOPU30HTOB, NOCKO/bKY HE0OXOAUMO CTPEMUTb-
€A K HAZleXXHOMY OnpejeneHnio NPOCTPAHCTBEHHOMO 0XBaTa TPAHCrPaHUUHbIX 6aCCeiHOB U UX NOTHOMY BK/tOYe-
HUIO B [eliCTBYIOLLME MEXaHM3MbI COTPYAHMYeCTBA. [porpecc cTpaHbl B peann3auumn TpaHCrpaHUYHOro coTpys-
HUYecTBa MOXET BblTb AOCTUTHYT NGO 3a CHET CO3J4aHUSA HOBbIX AECTBYIOLUX MeXaHU3MOB COTPYAHUYECTBA
C COCefHMMM CTpaHamu, IM60 3a CYET BbIBEAEHMWS CYLLECTBYIOLLMX MEXaHWU3MOB Ha [eNCTBYIOLWMIA YPOBEHb
NocpesACcTBOM Pa3BUTUSA U YNOPAA0UNBaHUA AeATENbHOCTU, NGO 3a CUeT paclUMpPeHmns 0xXBaTa COTPYLHNYECTBOM
BCEX MOBEPXHOCTHbLIX W MOA3EMHbIX BOJ B KAYECTBE KOHEUYHOW Lienu.

MpoeKTbl METOAMK pacyeTa Nokaszarteneri 6.3.1, 6.3.2.1, 6.4.1, 6.4.2, 6.5.1 n 6.5.2 3agay 6.3-6.5 LLYP 6 6binn
cornacoBaHbl ¢ BencTaTtoM 1 paccMOTPeHbI Ha 3acefaHny MeXBe,OMCTBEHHOM 3KCNepTHOW rpynbl Mo 3KOM0ru-
YeCcKOMY HanpaBneHWo paboTbl MO AOCTVKEHMIO LIYP.

MeToanku 66111 yTBEpPXAeHbI pelueHnem Konnerun Munnpupogs! ot 22.11.2019 r. Ne 91-P.

[ns aBTOMaTM3aLmm pacyeTa nokasartenieil No yTBePXKAEHHbIM METOAMKAM W [11 OnepaTMBHOIO 06MeHa faH-
HbIMW B COCTaBe MHOPMaLMOHHOI cucTembl M'BK pa3paboTaH MHPOPMaLMOHHbIN pasaen «PacyeT nokasartenei
LLYP 6 «O6ecneyeHne Hannums 1 paumroHansHOro UCrosb30BaHNA BOAHBLIX PECYPCOB U CAHUTapUN 18 BCEX»»,
BK/HOMAKOLLMIA B ce6s HAbop TeMaTMYeCKUX Noapa3aenos Mo nokasarensam 3agady 6.3-6.5 LIYP 6.

B o6Lem Buae CTpYKTypa pasfena npefcTtaBnieHa Ha pyuc. 1 ¢ oTobpaxeHneM Ha3BaHWUI OCHOBHbIX TeMaTuye-
CKMX MoJpa3fenos B Bue Be6-CTpaHUL, U AanbHeliLeld paboTsl ¢ HUMUK NyTeM akTUBaLuy Tpebyemoro nogpassena.

PacueTHble MOAY/M MO3BOMAIOT MPOBOAMTL PacyeThl MOKa3aTenei Mo pas3NMYHbIM YPOBHAM arperaumu (Tep-
puTOpManbHO-aAMUHUCTPATUBHBINA, 6acCeiiHOBbIA, MO BUAAM 3KOHOMMUYECKOW AeSATeNIbHOCTU U T. A.) 1 3a pasnny-
Hble BPEMEHHbIE UHTEepPBabI.

VcxofHble faHHble ANA pacyeTa B 3aBMCMMOCTY OT BuAa 3anpoca aBTOMaTUyecKn opMuUpyroTcs C UCMOSb-
30BaHVeEM Mpoueayp JOCTyna K MHgopMaLMoHHOW 6a3e faHHbIX TBK, rae xpaHsATca eXerogHo 06HOBAsSEMbIe
arpermpoBaHHble faHHble N0 NCMO0/b30BaHUIO BOAHbLIX PECYPCOB.

Loctyn B NH(opmaunoHHyto cuctemy MBK sBnsieTcs cBO60AHLIM Mo agpecy - http://178.172.161.32:8081/
[4] nnu ¢ omumansHoro caiita PYT «LUHUUKNBP»- www.cricuwr.by [5].

[naBHas cTpaHuya Pasgens FBK  LYP 6 "O6ecneyeHune HaMuma 1 paumoHanbHOro UCNob30BaHNS BOAHbLIX PECYPCOB U caHUTapum ans Bcex”

[EnY

Mokasatenun LYP 6 "Ob6ecneyeHne Hanuumsa n paLuoHaabHOTO ]
A MCNONb30BaHNA BOLHbIX PECYPCOB M caHuTapuun gna scex"” B

| O O
6.3.1 flona 6e3onacHo 6.3.2.1 [lonsa NnoOBEPXHOCTHbIX 6.4.1 luHamunka n3MeHeHus
oyMLaeMbIX CTOYHbIX BOJA BO/JHbIX 06BEKTOB, KOTOPbLIM athpekTnBHOCTH
NPUCBOEH «XOPOLWMWA» U BbllE BO/,0N0Nb30BaHUSA

aKonornyeckuni
(rmppobuonornyecknii) cratyc

O O O
6.4.2 NHTEHCUBHOCTb 6.5.1 CTeneHb BHefgpeHUs 6.5.2 flons nnowanmn
MCcnosib30BaHUsi 3anacoB NpPecHoi KOMMNEKCHOTOo ynpaB/ieHus TpaHcrpaHuyHoro 6acceiiHa, B
BOoAbl (BOAHbINA cTpecc) BOAHbIMN pecypcamu (0T O go OTHOLEeHNN KOTOopoii aelicTByeT
100) MexaHu3m coTpyAHu4yecTBa B

cdrepe BOAHbIX PeCypcoB

CTpyKTypa MHhopMaLMOHHOIO pa3jena no nokasarensm 3afay 6.3-6.5 LIYP 6

Structure of the information section on indicators of targets 6.3-6.5 SDG 6

3aK/oueHmne

HaunoHanunsaums MeToanK hopMUpoBaHMA NoKasatenei ans 3agad LIYP 6 no3BonsieT MMNAeMeHTMpoBaTh Oa-
30Bble MEX/yHapoaHble NMoAX0Abl B 061aCTV YCTORUYMBOIO BOLOMONL30BAHNS U OXPaHbl BOAHbIX PECYPCOB B Ha-
LMOHaNIbHOE 3aKOHOATeNIbCTBO C YYeTOM CNeLUQUKN KaX a0 cTpaHbl.

Ha mMexzyHapoAHOM YPOBHe MOHUTOPWHT Mporpecca B OCTMxXeHun LIYP 6 aBnsetca npoueccom npuobpe-
TEHUA cTpaHamy HaBblKOB 0630pa M COBEPLUEHCTBOBAHUSA MEXaHN3MOB MOHUTOPUHIA 1 OTYETHOCTMW: BbIGOP MO-
KasaTeneit, cobop AaHHbIX M (DOPMUPOBaHMe METOLO/IOMK pacyeTa nokasaTeneii, OLeHKa nporpecca B peanvsauuu
3agay LIYP.

B0O3MOXHOCTb MCMONL30BaHWUSA PasMUHbIX YPOBHElW arperauuu fokasaTteneii No3BonsieT NPUMEHATb KX
B KAuecTBe LeNeBbIX WHAMKATOPOB ANS OLEHKWM YCMELHOCTM peanq3auuy pasfiMyHbiX BOAOXO03AWCTBEHHbIX
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1 BOJHO3KOJIOMMYECKMX 33724 KaK Ha TEPPUTOPUAILHOM, TaK U Ha 6acCeHOBOM ypOBHE. DTO AaeT BO3MOXHOCTb
B Ja/ibHeliLleM WUCMO0/b30BaTh UX HE TOMLKO B KAYECTBE OTAE/bHbIX LIENIEBbIX MOKa3aTeNeil npu OLEHKM ycneLl-
HOCTW peasin3aLnmn rocyjapCTBEHHbIX 1 OTPAC/IEBbIX NPOrpaMM, HO 1 Npu pa3paboTke NIaHOB YNpaBieHMs pey-
HbIMW GacceliHaMK, NPy NPOBEAEHNN PETMOHANbHbIX OLEHOK BOAHO-PECYPCHOMO MOTEHLIMANA U 3KOMOTMYECKOT0
COCTOSIHMS BOfIHbIX 0GBEKTOB.
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MOBPEXAAEMOCTb JINMCTOBbIX NMNTACTVHOK JTUTMbI
MENKO/IMCTHOW NNYMHKAMW NNMNOBO MOTN-MECTPAHKN
B HACAXAEHNAX LEHTPA/IBHOIO BOTAHNYECKOIO CALA
HAH BEJTAPYCW B 2015-2019 rr.

O. B. CMHYYK1, C. B. BYTAl

16enopycckuii rocyfapcTBEHHbIA YHUBEPCUTET,
np. HesasucumocTw, 4, 220030, r. MuHck, benapycb

B 2015-2019 rr. uccnefoBaHus NOBPeXAaeMOCTM MHBA3UBHbLIM YyXXepOAHbIM BULOM - IMNOBOW MONbIO-NECTPSH-
koit (Phyllonorycter issikii (Kumata, 1963); Lepidoptera: Gracillariidae: Lithocolletinae) nunbl MmenkonucTHoi (Tilia
cordata Mill., 1768; Malvaceae) BbINO/IHEHbI B HacaxAeHusAx LieHTpanbHoro 6otaHmyeckoro caga HAH benapycu
(. MuHck). B nepuog nocne 3aBeplUeHUsi pa3BUTUS NMYMHOK MEpBOI reHepauumn 3aceNeHHOCTb IMNOBON MOJbHO-
MeCTPAHKON NNCTOBbIX NAACTUHOK HUXHER 4acTu KPOH B roAbl UcCnefloBaHUIA He npeBbiwana 15 %, a N0 OKOHYaHUK
pasBMTUA TMYNHOK BTOPOI reHepauuu - gocturana 51 %. 3HaueHNs AaHHOTO MokKasaTens A/ pasHbIX feT uccnejoBa-
HWUIA B psAge cnyvaes pas3nnyanncb 6onee Yyem Ha nopsgok. KonnyecTso UHAMBUAYaNbHLIX MUH NMYMHOK Ph. issikii Ha

O6pa3ey UMTUPOBAHUA:

CuHuyk OB, Byra CB. lNoBpexAaeMoCTb JIMCTOBbIX MIaCTUHOK
NUNbl MENKOMIUCTHOW JIMYMHKAMU NIMMOBOA MONU-NECTPAHKM
B HacaxgeHusx LieHTpanbHoro 6otaHuyeckoro caga HAH bena-
pycu B 2015-2019 rr. XKypHan benopycckoro rocyaapcTBEHHOI0
yHuBepcuTeTa. JKonorusa. 2020;3:16-23.
https://doi.org/Z210.46646/2521-683X/2020-3-16-23

ABTOpbI:

Oner BukToposuy CUHYYK - CTapLuWii npenogasatenb Kahea-
pbl 300M10rMKM 6UONOrMYecKoro (akynbTeTa; 3amMecTUTEeNb Ha-
YasbHWKa rNaBHOro ynpaBfeHUs HayKu; HavyanbHUK 0TAena op-
raHvu3auum n CoNPoBOXAEHNA MHHOBaLNOHHOW AeATeNbHOCTHU.
Cepreii Bnagumuposuy byra - JoKTOp 6M0N0rMYECKUX Hayk,
npodeccop; 3aBefytowmin kaheapoi 30010rnn BUONOTNYECKOTO
thakynbTeTa.
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3acefieHHbIX TMCTOBbLIX NacTMHKax T. cordata B nepuof nNo OKOHYaHWMW pPa3BUTUSA IMYUHOK NEPBOIA reHepauuyu Bapbu-
poBano oT 140 6 Ha NNCT, NO 3aBepLUEHNMN Pa3BUTUA NTMYNHOK BTOPON reHepaumm - oT 140 19 Ha nuct. Mexay nepsoii
1 BTOPOIA reHepalueli BO BCe rofbl UCCEA0BaHUA OTMeYeHbl cTaTUCTUYeCKK fJocToBepHble (P<0,05) pasnuuus. Mno-
wanb UHANBMAYaNbHbLIX MUH IMYUHOK NEpBOro nokoneHus Ph. issikii 6bina ctaTUCTUYECKN AOCTOBEPHO 6ofblue Ta-
KOBOI NMYMHOK BTOPOro nokoneHus B 2015, 2017 1 2018 rr. CymmapHasa niowaas MHAMBUAYaNbHbIX MAH Ha OTAeNb-
HbIX INCTOBbLIX MAACTUHKAX B NEpMoj M0 OKOHYaHWM Pa3BMUTUS IMUNHOK MepPBOI reHepaLmmn BapbupoBana no rogam:
MWUHVMa/IbHbIe 3HaYeHNA KOHCTaTMpoBaHbl ans 2015 r. (0,97+0,06 cm2), makcmManbHble - gna 2018 r. (1,51+£0,10 cm2.
Mo 3aBepLeHNN pa3BUTUS BTOPOI reHepauunm MUHMMabHbIE 3HAYeHMsA oTMedeHbl B 2016 r. (1,45+0,13 cm2), a mak-
cMManbHble - B 2018 1. (2,90+0,27 cm2. OTHOCUTeNbHasA Naowaab NOBPEXAEHHON MMCTOBOM MOBEPXHOCTU B NEPUOA
N0 OKOHYaHWW pa3BUTUSA NIUYMHOK MEPBOro NMOKOMEHUS B FOAbl UCCNeL0BaHUI yaepXuBanuch B guanasoHe 3-5 9%,
BTOPOro NOKONEHUA - He npesbiwana 10 %. [aHHbIA ypOBEHb 3HaUYeHWIi NOKa3aTens COOTBETCTBOBA/ CYLLECTBEHHOWA
noTepe pacTeHUAMMN AeKOPATUBHOCTW BCIEACTBME BM3YaslbHO IEFKO BbISBSAEMbIX NOBPEXAEHUI NNCTOBbLIX NIACTUHOK
1 fOCPOYHOW (B KOHLE aBrycTa) gedonmannm KpoH.

Kntouesble cnosa: Phyllonorycter issikii; nHBa3MBHbIE BUAbI; AEKOPATVBHbIE 3€/IEHbIE HACAXKAEHUS; NoLWagb MCTOBbIX
MWH; 3aCeNEHHOCTb NINCTOBBIX NIACTUHOK.

DAMAGE TO SHEET BLADES OF SMALL-LEAVED LIME OF LARVAE OF THE
LIME LEAF MINER IN THE GREEN STANDS OF THE CENTRAL BOTANICAL
GARDEN NATIONAL ACADEMY OF SCIENCES OF BELARUS IN 2015-2019

A. VSINCHUK* S. VBUGAS3

Belarusian State University,
4 Niezalieznasci Avenue, 220030, Minsk 220030, Belarus
Corresponding author: A. V. Sinchuk (aleh.sinchuk@gmail.com)

Studies on damage of small-leaved lime (Tilia cordata Mill., 1768; Malvaceae) by invasive alien species, lime leaf
miner (Phyllonorycter issikii (Kumata, 1963); Lepidoptera: Gracillariidae: Lithocolletinae), were carried out in the Central
Botanical Gardens of the National Academy of Sciences of Belarus in Minsk throughout 2015-2019. During the period
after the end of development of the first generation larvae, in the lower part of crowns less than 15% of leaf blades were
inhabited, but after the end of development of the second generation larvae more than 51 % of ones were colonized by the
miner. The values of the parameter in some cases varied significantly. The number of individual mines of Ph. issikii on
leaf blades of T. cordata during the period after completion of development of larvae of the first generation varied from
1to 6 per leaf, after completion of development of larvae of the second generation - from 1to 19 per leaf, statistically
significant (p<0.05) differences between them registered every year. The square of individual mines of the first generation
larvae was statistically significantly larger than the ones of the second generation larvae in 2015, 2017 and 2018. The total
area of individual mines on separate leaf blades after the completion of larval development of the first generation of lime
leaf miner, varied by year, the minimum values were registered in 2015 (0.97 £ 0.06 cm2, the maximum values in 2018
(1.51 £ 0.10 cm2. After the completion of larval development ofthe second generation, the minimum values were registered
in 2016 (1.45+0.13 cm2 and the maximum in 2018 (2.90+0.27 cm32. The relative square of the damaged leaf area after the
completion of larval development of the first generation of lime leaf miner in the years of research varied in the range of
3-5 %, after the completion of larval development of the second generation did not exceed 10 %. However, this level of
the values corresponded to a significant decorative effect loss of plants due to easily noticeable damages of leafblades and
early (at the end of August) crown defoliation.

Keywords: Phyllonorycter issikii; invasive species; decorative green stands; leaf mine square; colonization of leafblades.

BBegeHue

Mpo6ema HEKOHTPOIMPYEMbIX MHBA3WI B HACTOSLLEE BPEMS OTHOCUTCA K YACAY FN06a/bHBIX 3KOMOTMYECKNX
npobnem v Bce bonee akTyanbHa ana Pecny6nvkn benapycs [1]. C uenbto nonynapusaunm nHhopmaymm o Ham-
60/ee BPeJOHOCHLIX ¥ LUMPOKO PacrpoCTpaHEHHbIX YYXKePOAHbIX BUAAX, IKCMAHCUA KOTOPbIX UMEET OYEBUHOE
3KO0M0rMyeckoe, 3KOHOMUYECKOE /UK coLMabHOe NocneAcTBUe, 6blna NoAroTosneHa n n3gaHa B 2016 r. «Yep-
Has KHUra MHBa3MBHbIX BUOB XXMBOTHbIX benapycu» [2].

Cpefm BHECEHHBIX B M3faHNe VHBaAEePOB MHOTME ABNSIOTCSA BPEAUTENAMU SEKOPATUBHBIX 3e/1eHbIX HacaXae-
HWiA. B yacTHoCTK, nnnoBas Monb-necTpsiika (Phyllonorycter issikii (Kumata, 1963); Lepidoptera: Gracillariidae:
Lithocolletinae), nokanusysack B pa3HOro Tvna APEBECHbIX HACAKAEHNSAX, MOBCEMECTHO BPEAUT MENTKOJIMCTHOW,
cepAauenucTHoi, nnu aumHe (Tilia cordata Mill., 1768), a Takxe KpynHonucTtHoli (Tiliaplatyphyllos Scop., 1772)
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nunam [3]. JInumnHkm Ph. issikii aBnstoTca cneunan3npoBaHHbIMU 3HA0OMOHTaMW, pa3BUBatOLLMECS MOOANHOUKE
B Kamepax (MUHax) B NapeHXume NUCTOBbIX NaacTUHOK nun (Tilia L.). Mpwu BbICOKOW NAOTHOCTK dmTodhara n3-
pefKa UMK 3acensoTes TakKe NPULBETHbLIE IMCTbS COLBETUINA.

JlnnoBas Mob-NecTpsiHKa MMeeT JaNbHEBOCTOUHOE MPOUCXOXAeHWe. BrepBble faHHbIA MUHEpP 6blal 06Ha-
py>xeH J1. B. TokapeBoit 23 nons 1932 r. B I. Yccypuiicke [4], ogHaKo onucan ero Kak HOBbI/ ANs HAyKu BUf
B 1963 r. T. Kumata [5], yka3bIBasi TaKe 0CTPOBa, Kak X0KKaiiao, XoHcto 1 Krocto.

B EBpony, kak npegnonaraercs, MrnoBas MoJb-MecTpsiHKa nonasna mbo ¢ UHTPOLYLMPOBaHHLIMU PacTeHM-
MU, MO0 C TPaH3MTHbIM rpy3om B 1980-1984 rr. [6]. B 1985 r. gaHHbIA MUHEP 6bln 0GHAPYXXEH B 3e/1EHbIX
HacaxaeHuax r. Mockssbl [7]. B ganbHeilwem nHBaligep 0CyLWwecTBAN 3KCMAHCKIO MO permoHam npouspacTaHms
npeactasuteneid poga Tilia Kak Ha 3anaf, Tak 1 Ha BOCTOK [6]. Mo nuTepaTypHbIM AaHHbIM [8], Ha TeppuTOpPUN
Benapycu nunosas MoNb-NecTpsiHKa BnepBble 0TMeveHa B 1998 r. K HacTosLweMy BpeMeHW AaHHbIA Yy>KepOoaHbI
Ansa dayHbl BUA pacnpocTpaHeH Nno Bceli TeppuTopumn cTpaHbl [3; 9].

OCHOBHbIM KOPMOBbLIM pacTeHWEM NNMOBOWA MOMM-MECTPSHKN B YCNoBUAX Benapycn sBnseTca nvna Menko-
nncTHas (T cordata), KOTopast He TO/bKO LUMPOKO NpeACTaBeHa B 3e/1eHbIX HACAXKAEHUAX HACENEHHbIX MYHKTOB,
HO M OTHOCMTCS K uncny necoobpasytownx nopog [10]. CornacHo KagacTtpy [11], ApeBOCTOM NUMbI MENKOINCT-
HOI 3aHMMatoT 7 717,2 ra. Mpu 3TOM UX HanbonbLLUME NOWaAn cocpedoToyeHbl B Morunesckoit (3 558,9 ra)
n Butebekoii (1 979,0 ra) obnacTax, B TOM uncne - B Mctucnasckom (755,8 ra), Knumosuuckom (547,3 ra) u lNo-
peukom (464,1 ra) paiioHax.

B AeKopaTMBHbIX 3e/1eHbIX HACaKAEHUAX MacCOBOe 3acefieHne NIMCTBbI SIMMNOBOW MOSbHO-MECTPAHKON Hapy-
LLaeT 3CTETUYECKMIA BUA AEKOPATUBHBLIX MOCAA0K. MWHbI IMYMHOK CTapLUMX BO3PACcTOB QYEBMAHLIM 06pa3oM
KOHTPaCcTUPYHT OKPACKOW C HEMOBPEXAEHHLIMU YHacTKamMu INCTOBLIX MIaCTUHOK, 6narogaps yemy nerko 6po-
calTca B rfasa CTOPOHHUM Habnogatensm. Mpu BCnbILKAaX MacCOBOr0 PasMHOXEHUS BpeauTens OTMeYaeTcs
paHHaAsA gegonuauns [12], perncTpmpyeTcs CyLleCTBEHHOE YMEHbLUEHWE YMCNa LBETKOB Ha 1 MOFOHHLIA MeTp
BETBEM, YTO COMPOBOXAAETCA YMEHbLUEHMEM NPoAyKuun HekTapa [13]. PasHuua MeXxay KOMYecTBOM LBETKOB
Ha 1 MOroHHbIA METP BETBEN MeXay 3k3emnnspamn T cordata ¢ 3aceleHHOCTbIO NMuYMHKamu Ph. issikii ¢ ypoB-
HAMW MeHee 1 MWHbI Ha NNCT 1 Bonee 3 MUH Ha IUCT 60nee Yem aByKpaTHas [14]. TakKe MEHbLUUM OKa3blBaeTCS
PErncTpUpyeMmblii roAnYHbIN pagnanbHblii MPUPOCT ApeBecuHbl [13].

OueBMAHOE 3HAYEHVe NIMMOBOI MOMN-MECTPSHKN B Ka4YecTBe BPEAWUTENs NMMbl MENKOMCTHON Kak LeHHON
[PEeBECHOW MOpPOAbI NIECHbIX U AEKOPATUBHBIX HACAXKAEHWIA ABAAETCA BaXXHbIM apryMeHTOM A1 N3YUYeHUs 0CO-
6eHHOCTEN 61MON0rUN 1 3KONOTMM JAaHHOTO MHBaliAepa B YCN0BUAX BTOPUYHOIO apeana, B YaCTHOCTU, PErMOHOB
Benapycu. B pesynbTate Obl1 BbINO/HEH aHAINM3 MHOTOMIETHUX AaHHbIX MO NOBPEXAAEMOCTM IMCTOBLIX MAAaCTu-
HoK T cordata nuumHkamu Ph. issikii B 3e/1eHbIX HAaCaXXAEHMAX C LENb0 OLIEHKM UX 3KONOTMYECKON XapaKTepn-
CTMKM KaK MHAMKaTOpa 3h(heKTUBHOCTN HATypasm3aLmm Yy>KepogHoro Buaa B HOBbIX [/11 HEFO YCOBUAX Cpefpl
06UTaHKS.

Matepuasibl 1 METOAbI UCC/ef0BaHNA

WcenegosaHua BeinonHanmcs B 2015-2019 rr. Ha 6ase apbopeTyma (geHapapus) LieHTpanbHOro 60TaHuYe-
CKoro caga HaunoHanbHol akagemumn Hayk benapycu (r. MUHCK). IMetolmecs 34ecb anneiHble Nocagku nvnbl
MENKONNCTHON MOABEpPrancL CTaHAapPTHOMY, HE MEHSIIOLEMYCS M3 rofa B rog, Habopy MeponpusaTWii Mo yxo-
[y 3a HacaXeHusaMu. B utore cTabusibHbIMU OCTaBa/IUCh Takue (hakKTopbl, KakK XapakTep U YPOBEHb TEXHOMEH-
HOI, aHTPOMOreHHOM Harpy3kn Ha HacaxgeHus. K 3aBepLUeHU0 pa3BUTUA IMUMHOK 1-7 (KOHEL, UKOHSA - Havano
nons) n 2-ii (KOHel, aBrycTa - KOHel, CEeHTS0psA) reHepauuili U3 HKHEro sipyca KPOH (hopMMPOBanu BbIOOPKY
NNCTOBLIX NIACTUHOK NINMbI, KOTOpbIe repbapusnpoBany Mo CTaHAapTHOW MeToamke [15]. AHanus npegycmarpu-
BaJ/1 BbISIBMIEHWNE 3aCENIEHHOCTW /IMCTLEB HWMXKHEro ipyca KPOH IMYMHKaMW NIMNOBOM MOMN-NECTPSHKKN, A5 Yero
cpean 100 paHAOMU3MPOBAHO OTOGPAHHbIX IMCTOBLIX MAACTUHOK PEFMCTPUPOBAN 00 NOBPEXAEHHbIX, HECY-
WMX MUHBI Ph. issikii. MonyyeHHble ¢ MOMOLLbIO NiaHLWeTHbIX cKaHepoB Epson Perfection 4180 Photo 1 Canon
9000F Mark Il n3obpaxeHus (paspelueHne 300 dpi) nogsepran KOMMbIOTEPHON 06paboTKe cpeacTBamMu Cre-
Lmann3npoBaHHOro rpadguyeckoro pegakropa Imagel [16] v onpegensnu nnowagn oTAeNbHbIX MUH. B Lenom
aHan3 maTepuanos npegycMaTpuBan YyCTaHOBEHWE CPefHEro Yucna MUH Ha OTAENbHbIX IMCTOBbIX MIaCTUHKAX,
CPELHIO NNoLajb OTAeNbHbIX MUH, 06LYI (CyMMapHY0) niowaib BCeX MUH Ha OTAEe/bHbIX TUCTOBbLIX M/ia-
CTUHKaX, a TakKe OTHOCUTENbHYH MOBPEXAEHHOCTb JIMCTOBBLIX MAACTUHOK (OTHOLLEHME 06LLel Maowanm MuUH
K M/10Waan Bced IMCTOBON NAaCTUHKKM). [1ns Kaxaoi 13 BbiI6OPOK paccumTaHbl CpegHue apumMeTUYecKume 3Hade-
HWS, MOCTPOEHBI CTONBYATbIE AMarpamMmMbl C NAaHKaMy NOrPeLLHOCTY B LieNAX BU3yanmn3aLmmn gaHHbIX (B Ka4ecTse
[0BEpPUTENBHOMO MHTEpBaa ANs NOMYYEHHbIX 3HAYEHMWIA 1CMOMb30BaHa CTaHAapTHas ownbka cpegHeid). Vcxops
13 XapaKTepa aHa/IM3npyeMbIix nokasateneli (Cpean HUX NPUCYTCTBYKOT OTHOCUTE/IbHbIE NMEePEMEHHBIE) 1 pacnpe-
JeneHns faHHbIX B BbIGOPOYHbIX COBOKYMHOCTEN, A8 aHa/M3a UCMOb30Ba/IM HeNapaMeTPUYeCKy CTaTUCTUKY
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YWnKcoHa - MaHHa —YUTHU [17], CTaTUCTMYECKM AOCTOBEPHLIMM CUMTAIUCE pasnmnumna npu p<0,05. PacueTbl Bbl-
nosHeHbl cpeactBamu R 3.6.3, RStudio Desktop 1.2.5042 [18], Busyanusaums gaHHbix - Microsoft Office Excel [19].

PesynbTaTbl UCC/EA0BAHMS U X 06CYXKeHMe

CpefaHee 3HayeHMe MOKas3aTeNns 3ace/IEHHOCTU NO OKOHYaHWUMW pPasBUTUA NMUMHOK Ph. issikii nepsoit reHepa-
unn coctasnsnn: 2015 .- 3 %, 2016 r. - 1, 2017 r.- 7, 2018 r. - 15, 2019 . - 10 % (puc. 1). [No 3aBepLUEHMM
pasBUTMSA NMNYMHOK BTOPOI reHepaumn 3acefleHHOCTb NUCTOBbLIX NIAaCTUHOK cocTaBnsna B 2015 r. - 25-50 9%,
2016 1. - 2-46, 2017 r.- 32,2018 .- 51 ,82019 .- 40 %.

————— 1 reHepauus
---- 2 reHepauus

ogb! HabntoaeHWi

Puc. 1. CpeAHue 3Ha4YeHNs NoKasaTeNs OTHOCUTENbHOW 3aCeNeHHOCTU IMYMHKAMU IMNOBOIA MOMN-MECTPAHKMN IMCTOBbIX
NAaCTUHOK NNMbl MENKOAUCTHOMN (HacaxaeHms LieHTpansHoro 6otannyeckoro caga HAH Benapycu, r MuHck, 2015-2019 rr.)

Fig. 1. Average values of the indicator of the relative population of lime leafminer larvae of leaf blades of the small-leaved lime
(greenbelt of the Central Botanical Garden of the National Academy of Sciences of Belarus, Minsk, 2015-2019)

Takum 06pa3om, 41 NepBoi reHepauuy HabNLAIUCh pas3Nuyumnsa faHHbIX 419 pasHblX neT 60s1ee YeM Ha no-
pafok (B yacTHocTu, Ana 2016 n 2018 r.), UTO MOXET YKa3blBaTb Ha pasHblii ypOBEHb CMEPTHOCTM HACEKOMbIX
(vmaro) Bo BpeMsi 3MMOBKM (pe3Kune nepenaabl TEMMNEPATyp), TO ECTb Pa3/IMYHbI pa3Mep BbDKMBLLETO K BECHE 3U-
MYIOLLLEro 3anaca nonynsauuu B pasHole rofbl. MosyyeHHble gaHHbIe MO3BOAUIN YCTaHOBUTb, YTO 3aCe/IEHHOCTb
NUNOBOW MOJIbIO-NECTPAHKOM NINCTOBBIX MIACTUHOK HUXHEW YacTW KPOH UMbl MENKOANCTHON BeCbMa KPUTUY-
Ha, @ B OTAe/IbHbIX CyYasx u A8 COXPaHeHNs 3CTETUYECKUX KaYeCTB pacTeHU B eKOPaTUBHbIX HacaXAeHUsX,
MOCKO/IbKY UMEHHO 3[ieCb MOBPeXAeHUa (MUHbI) BU3YasibHO SIErKO 06HAPYXUMBI.

Ko1M4ecTBO MUH Ha IMCTOBBIX M1aCTUHKAX TAKXKe Oblf0 pa3/iMyHbIM B pasHble rogbl. Tak, B Nepuog OKOHYaHMs
pa3BUTUA NMYUHOK MepsBoro nokoneHus Ph. issikii B 2015 n 2016 rr. peructpuposainct 1-3 MuHbl, B 2017 1. -
1-2,82018 . 12019 1. - 1-6 MMH Ha NIUCTOBYIO MNIACTUHKY, TOrAa Kak BO BTOPOM - B 2015 I. oTMeyanock oT 140
19 MuH, B 2016 .- 1-8,B82017 .- 1-4,82018 .- 1-17, 82019 .- 1-13 MuH (puc. 2).

1 reHepaums
---- 2 reHepauys

"oap! HabnogeHui

Puc. 2. Konnmyectso UHAMBUAYaAbHBIX MAH IMYNHOK IMNOBOI MONMU-NECTPAHKM Ha NOBPEXAEHHbIX INCTOBbIX MACTUHKAX
NMNbl MENKONUCTHOW (HacaxxaeHus LieHTpanbHoro 6otaHnyeckoro caga HAH Benapycu, r. MuHck, 2015-2019 rr)

Fig. 2. The number of individual mines of lime leafminer larvae on the damaged leafblades of the small-leaved lime
(greenbelt of the Central Botanical Garden of the National Academy of Sciences of Belarus, Minsk, 2015-2019)

TakuM 06pa3oMm, 3HaUYeHWe Ynucna MUH 41 0T AENbHbIX IMCTOBbIX NNACTUHOK AEMOHCTPUPOBAIN MEHbLUMIA
pas6bpoc MO OKOHYAHWUMW Pa3BUTUS NMUMHOK MEPBOV reHepaLnn, HeXKenum BTOPoi. Ha nepuoj OKOHYaHWs pas-
BUTMWS JINYMHOK NEPBOrO MOKO/IEHUS NIMMOBOI MOMIM-NECTPSHKU ANs NOKa3aTens KOMYeCTBa MAH Ha OTAe/bHOI
NINCTOBOI MNACTMHKE OTMeYeHbl JOCTOBEPHbIE Pasnnuns 3HadeHuin ans 2018 r. (HabnaaIMCb MaKCUMabHble

19



>KypHan benopycckoro rocyfapcTBeHHOro yHuBepcuteta. dkonorusa. 2020;3:16-23
Journal of the Belarusian State University. Ecology. 2020;3:16-23

CpefiHWe 3HauYeHUs) 1 OCTaNbHbIX NeT uccnefoBaHuid. Mo 3aBepLleHUW pasBUTUA IMUUHOK BTOPOrO MOKOJMEHNS
pasnuumns 6b1In LOCTOBEPHbLI MeXAy BCceMu ce3oHamu, Kpome 2015 v 2018 rr., 2016 1 2017 rr. Mexay nepuopa-
MU 3aBepLUeHMs Pa3BMTUA NEPBOI U BTOPOW reHepauuii OTMeYeHbl OCTOBEPHbIE Pa3nuns 3HAUYEHWUIA JaHHOMO
nokasartens BO BCE rofbl UCCNeA0BaHUIA.

3HaueHusa nokasatens naowaan MHAUBUAYabHbIX MUH, (DOPMUPYEMbIX OTAE/bHBIMU NNYUHKAMW INMOBOM
MONN-MECTPSHKN, BapbMPOBa/IN B TEUEHME BEreTaTMBHbIX ce30HOB 2015-2019 rr. (puc. 3). AHaIM3 AaHHbIX 3a
5 net nccnepoBaHUiA NO3BOIMA YCTAHOBUTL, YTO CPEAHAA Nowaib MUH N0 OKOHYaHWMIO pa3BUTUS MEPBOro No-
KoneHnss MunHepa coctasnsna 0,84+0,04 cm2 [oCTOBEPHO pa3nnyakoTCs BbIGOPOUYHbIE COBOKYMHOCTW 3HAYEHWIA
naowaamn otaensHblX MuH B 2015 1 2019 r., 2018 1 2019 1. JaHHbIe Ha MEPUOL MO OKOHYaHWUMW Pa3BUTUA JIMYNHOK
BTOPOW reHepaLmn eMOHCTPMPOBAN BbICOKYIO BapuabenbHOCTb 3HaYeHWid nokasatens Naowagn oTAe/bHbIX
MWH, YTO MOXeT 6bITb 06YCNOBNEHO MMOE/bI0 TMYMHOK BO 2-4-0M BO3pacTax BCEACTBME BO3AENCTBUA 3HTOMO-
tharos, MaToreHoB, HeGNAronpUATHOrO AENCTBMSA APYTMX BMOTUYECKMX N abUOTUUECKMX (akTopoB. OTMEeYeHbI
[LOCTOBEPHbIE pa3nyumna Mexay BbI6OPOYHbLIMM COBOKYMHOCTAMY 3HAYEHUIA NOKa3aTens Mexay BCEMU Ce30HaMU,
nckmoyas 2016 n 2019 r.

------ 1 reHepauus
---- 2 reHepauus

logpl HabNOAeHN

Puc. 3. Mnowaab NHAMBUAYANbHBIX MUH, CHOPMUPOBAHHBIX OTAE/bHBIMU TMYMHKAMW IMNOBOIA MONN-NECTPAHKMN Ha IMCTOBbLIX
NNacTUHKax NMnbl MENKONUCTHOW (HacaxaeHus LieHTpanbHoro 6otaHmyeckoro caga HAH benapycu, r MuHck, 2015-2019 rr.)

Fig. 3. Figure 3. The area of individual mines formed by individual of lime leafminer larvae on the leaf blades
ofthe small-leaved lime (greenbelt of the Central Botanical Garden of the National Academy of Sciences of Belarus, Minsk, 2015-2019)

CymMMmapHasa nnowajs MHAMBUAYaNbHLIX MUH Ha OTAENbHbIX JIMCTOBLIX MAaCTUHKAX B Mepuoj no OKOHYa-
HUM Pa3BUTUSA NUUMHOK NepBO reHepaunm Takxe Bapbuposana no rogam: B 2015 r. - 0,97+0,06 cm2 2016 T. -
1,004£0,11 cm2 2017 r.- 1,09+0,11 cm2 2018 r. - 1,51+0,10 cm2 B 2019 1. - 1,14+0,10 cm2(puc. 4). LloCcTOBEPHbIE
paznnuns mexay BbI60pOYHbIMK COBOKYMHOCTAMU OTMedeHbl Ans 2018 1 2015 r., 2018 1 2019 r.

B nepuvof no OKOHYaHWM pa3BMTUA NMUMHOK Ph. issikii BTOpoOi reHepauun cymmapHas naowags no-
BpexzaeHuii coctaBnana: B 2015 r- 2,87+0,20 cm2 2016 r. - 1,45+0,13 cm2 2017 r. - 1,76+0,18 cm2
2018 r. - 2,90+0,27 cm2 B 2019 r. - 2,59+0,32 cm2 (puc. 4). LOCTOBEPHbIMU Pa3Myns MeXay Bbl6OpOY-
HbIMW COBOKYMHOCTSIMM 6binn gna 2015 n 2016 2015 n 2017, 2016 n 2018, 2016 n 2019, 2017 n 2018 rT.
Mukn ©n cnagbl Ana nokasatenen 1 M 2- reHepauuu BpeauTens CTaTUCTUYECKU CUHXPOHHbLI 3a
ncknoyeHuem 2015 r.

[JaHHble N0 cymmapHOi nnowaan NoBpeXaeHHON (3aHATON MUHaMK) NCTOBOM MOBEPXHOCTU MOXHO AU-
thepeHLMpoBaTb NO 2 rpynnam CTaTUCTMUYECKN JOCTOBEPHO pasnuyarolumxcst 3HadeHuii 2015 r., 2018, 2019 r.,
a Takke 2016 n 2017 rr., 4TO, BO3MOXHO, CBSI3aHO C OCOBEHHOCTAMM AaHHbIX CE30HOB Beretauumn, KOTopble He
ABNAIOTCA OYEBUAHBIMU.

[ns Bcex BereTaLMOHHbIX CE30HOB, UCKNOYas 2016 r., pasnuums Mexzgy CyMMapHOR NnoLLaasio noBpexaeH-
HOR (3aHATOM MMHAMW) IUCTOBOMN NMOBEPXHOCTU MO OKOHYAHUMW Pa3BUTUA IMYMHOK NEPBOI U BTOPOW reHepaLnii
NUMNOBOW MOJIM-MECTPAHKN OblIM CTATUCTUYECKM AOCTOBEPHbI. OTCYTCTBME 3HAUMMbIX pasnuuuii ana 2016 r.
XOPOLLO COrnacyetcs ¢ He3HauUTE/IbHbIM B TOM rofly NPMPOCTOM K OCEHU CPefHero Ymcna MUH Ha OTAeNbHbIX
NINCTOBbLIX MNACTUHKAX.

OTHOCWTENbHAA NoWwaib NOBPeXAEeHHOW IMCTOBO NMOBEPXHOCTU B MEPUOL MOCNe 3aBepLUEHNS pa3BUTUS
JNIMYMHOK MepBoro nokoneHus s 2015 r. coctasmna 4,31+0,43 %, 2016 r. - 3,31+0,37 %, 2017 r. - 4,31+0,40 %,
2018 r. - 4,9740,34 %, B 2019 1. - 4,02+0,34 % (puc. 5). Takum 06pa3oM, 3Ha4eHWs JaHHOro nokasartens yaep-
XXUBA/IUCb Ha YPOBHE NPUMEPHO 3-5 %, CTAaTUCTUYECKM [OCTOBEPHLIMU BbIN Pa3iMuns MEXY ero 3Ha4eHUs MU
ans 2016 n 2018 rr.

Mo OKOHYaHWW Pa3BUTUSA IMYUHOK BTOPOrO NMOKONEHMS NMOBON MONU-MNECTPAHKM B 2015 . OTHOCUTENbHasA
noBpeXaeHHOCTb cocTasnana 8,92+0,70 %, 2016 r. - 4,22+0,29 %, 2017 r. - 4,55+0,52 %, 2018 1. - 7,80+0,73 %,
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B 2019 r. - 5,26+0,56 % (puc. 5). [locToBepHble pa3nuuns (p<0,05) oTMeyeHbl AN15t BbIGOPOYHbIX COBOKYMHOCTEN
2015 r.n 2016 r., 2017 r.,, 2019 r.; 2018 r. 1 2016 ., 2017 1., 2019 r. Kak cnegyeT u3 puc. 4, HanbonbLas 0THOCK-
TeNbHas NOBPEXAeHHOCTL 0TMevaeTcs B 2015 1 2018 .

B npegenax ce3oHa 0TMeYeHbl CTaTUCTUYECKN JOCTOBEPHbIE pa3nuuusa (p<0,05) aTux nokasateneil B nepuo-
[lbl 3aBEPLLEHNS NMYMHOK NEPBOIA 1 BTOPOI reHepaumii Ph. issikii 8 2015 1 2018 .

[opbl Habno feHni
Puc. 4. Cymma nnowagei MvH, CHOPMMPOBAHHbIX IMYMHKAMMW INNOBON MONN-NECTPAHKM Ha OTAENbHbIX JINCTOBbIX
NNacTMHKax mnax MenkonmMcTHoM (HacaxaeHus LieHTpanbHoro 6otaHuyeckoro caga HAH Benapycu, r. MuHck, 2015-2019 rr.)

Fig. 4. The sum ofthe areas of leaf mines formed by lime leaf miner larvae on individual leaf blades of small-leaved lime
(greenbelt of the Central Botanical Garden of the National Academy of Sciences of Belarus, Minsk, 2015-2019)

v
10
------ 1 reHepauus
————— 2 reHepauys
2
0

2015 2016 2017 2018 2019

"ogb! HabroaeHNIA

Puc. 5. OTHocKTeNbHas NAoLaib NOBPEXAeHHO NMCTOBOI NOBEPXHOCTW (OTHOCUTENbHASA NOBPEXAEHHOCTb INCTOBbLIX NIACTUHOK)
NUNbI MENKONUCTHOW NTMYMHKAMMW NMNOBOI MONN-NECTPSHKM (HacaaeHWs LieHTpansHOro 6otaHuyeckoro caga HAH Benapycu,
r MuHck, 2015-2019 rr.)

Fig. 5. The relative area of the damaged leaf surface (relative damage to the leaf blades) of the small-leaved lime of lime leaf miner
larvae (greenbelt of the Central Botanical Garden of the National Academy of Sciences of Belarus, Minsk, 2015-2019)

Takum 06pa3omM, No pe3ynbTataM 5-NeTHUX OLEHOK 3acefleHUst UCTOBbLIX MAACTUHOK NUMbl MEKOUCTON
NUMNOBOW MONbHO-MECTPAHKON KOHCTATUPOBAHbLI OCLMANALUM AN 60NbLUMHCTBA PACCMOTPEHHbIX MOKa3aTenei.
3HayeHns nokasarens 3aceNeHHOCTU INCTOBbIX NAACTUHOK B HEKOTOPbIX cly4yasx npesbiwanu 50 %. Mo 3a-
BEpPLUEHMN Pa3BUTUA SIMUMHOK MEPBOr0 MOKO/EHUS cpefHsAs nnowafb CHOPMUPOBABLUUXCA MWUH COCTaBNsET
0,84+0,04 cm2 B TO Bpems Kak CpefiHWe pasmepbl MWH, PerucTpUpyemblX Mo 3aBepLUeHUn pasBUTUS JINYMHOK
BTOPOr0 MOKOMEHWS, MEHbLLE, YTO MOXET ObITb CBA3aHO C UX (MWUH) Heopa3BUTUEM BCNELCTBUE rMOeNn TMUNHOK
Ha 2-4 BO3pacTax, NPUYEM BCKPbITUE 3a4acTy0 He BbISBASAET MPUCYTCTBUE 3HTOMO(AroB U MULLENUS rpuooB.
Haun6onbluee 3HayeHUe nokasatens CyMMapHOW NaoLaan MUH Ha OTAeNbHON MMCTOBOM NnacTUHKe (CyMMapHOM
nnowafm NOBPeXAeHHOW NUCTOBOM NMOBEPXHOCTU) U OTHOCUTE/IbHOW MOBPEXAEHHOCTU NINCTOBbIX MIACTUHOK
(OTHOCMTENBHOM NNOWAaAN NOBPEXAEHHON NMCTOBOM NMOBEPXHOCTM) OTMEYEHbI B BEreTalUMOHHbIE ce30Hbl 2015
1 2018 rr. 3HayeHMe NokasaTens OTHOCUTENIbHOW NOBPEXAEHHOCTU He npeBbiwano 10 %, 4YTo COOTBETCTBYET
thopMUpOBaHMIO 3-4 MUH, NPY 3TOM PErnCTPUPYETCA pPaHHAS Aedonmauua yxe ¢ aBrycra, Kotopas ycyryonsert
NOTePI0 PacTEHUSAMM AeKOPATUBHOCTU 3a CHET NPUCYTCTBUS BU3Ya/lbHO BbISIBASEMbIX NMOBPEXAEHWA.
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3aKoueHmne

WccnepoaHus nposogunucs B 2015-2019 rr. Ha 6ase LleHTpanbHoro 6otaHuyeckoro caga HAH Benapycu
(r. MuHck). Mo pe3ynbTaTam aHan13a noBpPeXAaeMOCTM NMCTOBbIX NACTUHOK UMbl MenkonucTHoli (Tilia cordata
Mill., 1768; Malvaceae) nunoBoii Monbto-necTpsiHkoin (Phyllonorycter issikii (Kumata, 1963); Lepidoptera:
Gracillariidae: Lithocolletinae), sBnstoLeinca YyKepoaHbIM NHBa3WBHbLIM BUAOM (hayHbl Benapycu, Hamu caena-
Hbl CNefytoLLne BbIBOAbI:

1 3aceneHHOCTb IMNOBOI MO/LIO-NECTPSHKOMN NINCTOBLIX MAACTUHOK HVKHEN YacTu KPOH B rodbl Uccneao-
BaHWIA B MEPMOA NO OKOHYaHUW Pa3BUTKS TIMYMHOK NEPBOW reHepaumu yaepxusanack Ha yposHe ao 15 %, Torga
KaK Mo 3aBepLUEHUN pa3BUTUSA NUYNHOK BTOPOW reHepauumm - gocturana 51 %. 3HayeHus B pasHble rogbl ncche-
[0BaHWiA B page clyyaeB pas3nnyanucb 6osee YeM Ha MOPSAOK, UTO YKasbiBaeT Ha LUMPOKMWIA AnanasoH LaHHOro
nokasartens An1s KOPMOBOro pecypca nonynsaunii gaHHoro gutodara B ycnosuax LLBC HAH Benapycu.

2. KonuuectBo 0TAeNbHbIX (MHAUBMAYANbHbIX) MUH IMYUHOK SIMMNOBOW MOMMN-NECTPSHKMN Ha 3aCeeHHbIX -
CTOBbIX MIACTUHKAX /UMbl MESIKOAMCTHON B MEPMOA MO 3aBepLUEHNW pa3BUTUS NTMYNHOK NepBO reHepauun Ba-
pbMPOBA/IO B fMana3oHe 0T 140 6 Ha IMCT, MO OKOHYaHWU Pa3BUTUSA MUYMHOK BTOPOI reHepaumm - oT 1no 19 Ha
NIACT, YTO OTPaXKEHO B 3HAYEHUAX AAHHbLIX MapaMeTPOB, MeXAY KOTOPbIMU BbISIB/IEHbI CTATUCTUYECKN JOCTOBEP-
Hble (p<0,05) pa3nuums BO BCe roapl UCCef0BaHWiA.

3. Mnowaab oTaeNbHbIX (MHAMBUAYaNbHLIX) MUH IMYMHOK NepBoro nokoneHus Ph. issikii 6bina ctatucTnye-
CKun gocToBepHO (p<0,05) 60blie TaKOBOW NMUMHOK BTOPOro nokoneHus B 2015, 2017 n 2018 rr., 4TO MOXeT
onpefensATbCs 60/ee BLICOKON X CMEPTHOCTLIO BO 2-0M, 3-eM, 4-0OM BO3pacTax BCNeACTBUE BO3AENCTBUSA Ha HUX
6MOTNYECKUX 1 aBMOTUYECKNX (DAKTOPOB Cpefbl B IETHE-0CEHHUI NepuoS AaHHbIX BEreTaLOHHbIX CE30HOB.

4. CymmapHas niowasib UHANBUAYaNbHbIX MUH Ha OTAE/bHbIX IMCTOBLIX MNACTUHKAX B NEPUOS Mo OKOH-
YyaHUW PasBMTUSA NYUHOK MEPBO reHepauun BapbuMpoBasia N0 rogam: MUHUMa/bHblE 3HAYEHUs XapaKTepHble
ana 2015 r. (0,97+£0,06 cm?, makcumanbHble - ana 2018 r. (1,51+0,10 cm2. B nepvog no OKOHYaHMKU pasBUTUA
BTOPOW reHepaLuyn MUHUMasbHbIe 3aperncTpupoBaHbl Ans 2016 r. (1,45+0,13 cm2), MakcumarnbHble - ans 2018 T.
(2,90+0,27 cm2.

5. OTHOCHTeNbHas MoWaLb NOBPEXAEHHO NMCTOBOI MOBEPXHOCTU B MEPUOZ NO 3aBEPLUEHWUUN Pa3BUTUS K-
YMHOK NepBOro NMoKoMeHWs B rogbl NCCnefoBaHUA yaepXuneanmcb B ananasoHe 3-5 %, BTOPOro noKoMeHus - He
npesbiwana 10 %. JaHHbIA YpOBEHb 3HAYEHNIA MOKa3aTeNnsl COOTHOCMIICS C CYLLLECTBEHHOW NOTEpPEl pacTEHUAMN
[eKOpaTUBHOCTY KaK 3a CUET Ha/nuns BM3yanbHO /IErKO BbISIBSEMbIX MOBPEXAEHWIA MCTOBBLIX NAACTUHOK, Tak
1 OCPOYHOW (B KOHLE aBrycra) geonmnaumm KpoH.
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AKONNOIMMYECKWE MNMPOBJIEMbI MOJIEBOIO CI1JIABA

A. 10. BUHOTPAIOB1,2,3,B. A. OBA30BE2, T. A. TA3APEBAY

IHay4HO-Npon3BOACTBEHHOE 06beANHEHNE «[ MAPOTEXNPOEKT,
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2 WHcTUTYT npupogonons3oBaHma HalnoHanbHOM akageMum Hayk benapycu,

yn. ®paHumcka CkopuHbl, 10, 220076, r. MuHcK, Benapycb
3 CaHkT-leTepbyprckuin rocyaapcTBEHHbIN N1ECOTEXHUYECKUIA YHUBEPCUTET,
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yn. MawwnHocTponTenei, 24a, 220118, r. MuHck, Benapycb

PaccMOTpeHbl OCHOBHbIE MOMEHTbI Kak MO/OXMUTENBLHOTO, TaK W OTPULATENbHOTO BAUSHUS MOMEBOTO CMaBa Ha 9Ko-
NOrNYecKoe COCTOSHME BOAHbIX 06BEKTOB. pefoXeHbl KOHKPETHbIE MEPbI MO CHMXEHUIO UX XMMUYECKOTO U MexaHuye-
CKOro 3arpsisHeHums. CpenaH o6Lyuii BbIBOA O TOM, YTO Bpef 3KOCUCTEMaM OT MOJIEBOTO Cr/iaBa He TaK BeMK, Kak MPUHSTO
cunTath. MpeanoXeH KOHKPETHLIN NAaH MenMopaTUBHLIX PaboT C Lie/blo YYULEHNUs IKOOTUYECKOTr0 COCTOSHUS MaslbiX
peK 1 NIeCHOro (hoHAa 3a CUET YMEHbLLEHMWS MOATOMNNEHNS TePPUTOPUN.

KntoueBble cnoBa: MOJSIeBOV CMnaB; 3arpsisHEHWe OKPYXKaroLLeld cpefpl; Neco3aroToBUTe NIbHas OTPAC/b; 9KOOTMYECKOE CO-
CTOsIHME MasbIX pekK; BogocGop.

ENVIRONMENTAL PROBLEMS OF TIMBER RAFTING
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The paper considers the main points of both the positive and negative impact of the molten alloy on the ecological state
of rivers and watersheds are estimated. Concrete measures are proposed to reduce the chemical effects and mechanical
pollution of water bodies. Arguments about the need for channel reclamation are presented and a concrete plan for land
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reclamation is proposed with the aim of improving the recreational capabilities of small rivers, purifying water, improving
the state of the forest fund by reducing flooding of the territory.

Keywords, timber rafting; environmental pollution; logging industry; ecological status of small rivers; reception basin.

BBeneHue

Monesoin cnnas [1] B Pecnybnuke Benapycb MCnonb3oBancs Ans AOCTaBKW 3ar0TOB/EHHON APEBECUMHbI 13
TPYZAHOLOCTYMHbIX YHaCTKOB /IECHOIO (hOHAA 1O MECT, OTKy/a OHa MOr/1a TPaHCMOPTUPOBATLCA TPaAULNOHHLIMU
meTogamu. MosneBoil cnnae npegnonaraeT caMoCTOATEIbHOE ABVKEHWE OTAENbHbIX COPTUMEHTOB 3ar0TOB/IEH-
HOI peBecrHbI N0 pyc/iaM pek OT BEPXHEro 6eperoBoro ckfaja BHWU3 N0 TEYEHUIO PeKU, Yalle BCEro B Mepuog
BECEHHero nosoBobs. IcTopuyeckun 3anpeT MoMeBoOro cniasa B Pecnybnvke benapycb Havanca ¢ BHECEHUS U3-
MeHEeHWiA B BofHbIl kofekcls 1972 r.:

«CTaTbsa 66. MoneBol cnnaB neca, a Takxxe CriaB APeBeCUHbI B MyYKax 1 Kollensx 6e3 cyoBom TAru.

B cooTBeTcTBUM ¢ OCHOBaMM BOAHOIO 3akoHogaTenscTBa Coto3a CCP 1 cOo3HbIX pecny6/MK MOeBoii cnias
Neca, a TakXe CrnaB APeBECUHbI B MyUKax 1 Kollensx 6e3 CyoBOM TArM 3anpeLaeTcs:

1) Ha cyOXOAHbIX NYTAX;

2) Ha BOfHbIX 06bEKTaX, NepeveHs KOTOpbIX yTBepxaaeTca CoseTtoMm MuHuctpos CCCP nnn CoBeToM MUHK-
cTpoB benopycckoit CCP ¢ y4eToM 0CO60ro 3Ha4YeHUs 3TUX 0OBEKTOB AN PbIGHOr0 X03AACTBa, BOJOCHAGXEHUS
NN APYTUX HAPOLHOXO3AWCTBEHHbIX LieSei.

Ha ocTaNbHbIX BOAHbIX 06bEKTaX yKaszaHHble BUfbl S1eCOCM/aBa AONYCKalTCA Ha OCHOBaHWUW pa3peLleHuii,
BblaBaeMbIX OpraHamu no perynvpoBaHuIO MCMOMb30BaHMS M OXpaHe BOJ, MOC/e COrnacoBaHMs ¢ opraHamu,
OCYLLECTBAIAOLWNMY 0XPaHY PblOHbIX 3aMacos.

B cooTBeTcTBUYM C 3aKoHOAaTeNIbeTBOM Coto3a CCP, npasuno, 3anpeLyatoLlee MOJIEBON CnaB fieca U cnias
[peBECUHbI B NyYKax U Kowlenax 6e3 CyfoBON TArM Ha CyOXOAHbIX NYTAX, HE UCK/KOYAeT npasa secocniaBns-
IOLLMX OpraHu3aLmin NpousBoauTbL B Nopsake, ycraHasnmeaemoM CoseToM MuHuctpos CCCP, yKasaHHble BUAbI
Necocnnaea Ha NyTAX, N0 KOTOPbIM CYOXOACTBO OCYLLECTBAAETCA TO/IbKO B NOIHOBOAHLIA NepUoL, 1 nepenycku
neca MofeM, B NyyKax 1 Kowlensx 6e3 CyJoBOM TArM Ha OrpaHNYeHHbIX y4acTKax CyJOXOAHbIX MyTeli 40 3anaHei
(peinfoB), rae NPOWM3BOAUTCS CMIOTKA UK NOrPY3Ka APEBECUHDI.

PaspeLleHuns B 3TUX Cy4vasx BblAalOTCA OpraHamuy rno perynmpoBaHuIo UCMOb30BaHNs U OXpaHe BOf, nocne
COrnacoBaHus ¢ opraHamu, perynupyowmumm cyaoxXoacTBo, opraHaMu, OCYLLEeCTBASIOLWMMU OXpaHy pblOHbIX 3a-
NacoB Y rocyfapCTBEHHbIV CaHUTaPHbIA HaL30p».

B cnefytolein pefakummn gaHHOro fokymeHTa (1998 r.2) yeTko nponucaH 3anpeT MONEBOro Crhasa:

«CTaTbsa 52. Monb3oBaHMe BOAHLIMY 06beKTaMu A1 necocrn/asa.

Monb3o0BaHWe BOAHLIMK 06beKTaMuM A1 MOJIEBOrO CMJaBa fieca, a TakKe Crnasa fieca B nioTax 6e3 cyoBol
TACK 3anpeLLaercs.

Monb3oBaHWe BOAHLIMW O06bEKTaMU NS CNjaBa fieca B N0Tax C CyAOBON TArOW OCYLLeCTBASAETCA MO CO-
rN1acoBaHUI0 ¢ opraHoM no 6e30nNacHOCTU CyLOXOACTBA, YNOAHOMOYEHHbIM CoBeTOM MUHMCTPOB Pecny6/nku
Benapyce.

KOpuanyeckne nuua n MHAMBUAYaNbHbIE NPEANPUHMMATENN, OCYLLECTBNAIOLLME Necocnnas, 0693aHbl pery-
NAPHO NPOBOAMTb OYUCTKY fHA BOAHbLIX 0OBEKTOB OT 3aTOHYBLUEW APeBECUHbI B NOpsAKe, YCTaHOB/IEHHOM CTa-
Tbeil 18 HacTosLlero Kogekcay.

Mocne 3akoHOLATENIbHOIO 3aMnpeLL,eHns MOIEBOTO CMNJIaBa 0 HACTOALLEro BpeMeHW nponaraHampyeTcs akcmo-
Ma, Y4TO ero Ucrosib30BaHWe HaHOCUT HenonpaBuMbIl yuLepb OKpY>KaloLLel cpefe U OTHOCMTCA K HepauMoHab-
HbIM BMAaM NpUpoLOonob3oBaHus [2]. JaHHas akcroma 3apoaunach B CBA3W C MHOMOYUC/IEHHBIMU HApPYLLEHN-
SIMW BOZHOIO 3aKOHOAATe/IbCTBA N1eC03aroTOBMTENIbHBIMU U NIECOTPAHCMOPTHLIMU NPEANPUATUAMN B COBETCKOE
Bpems. Pe3ynbTaToOM 3anpeTa MONEBOro Crnsiasa CcTano najeHve 06beMOB N1eco3aroToBOK, UTO NPUBEO K COKpa-
LeHNo pabounx MecT, HeonpaBAaHHOMY YBEIMYEHMIO 3aTpaT Ha TPaHCMOPTUPOBKY APEBECUHbI U MOTEPE KO-
HOMWYECKON CaMOCTOATENbHOCTU 60/bLUMHCTBOM XO35IMCTBYOLLMX CYOHEKTOB, PACMNONOXEHHbIX HA TEPPUTOPUM
6biBwero CCCP [3]. CTOUT OTMETUTb, YTO XO3SANCTBYIOLEMY CyObeKTY, Gnarofaps MpUMcKam U XULLEHUsM,
Ob1I BbIFO4HbI HEYYMTbIBAEMbIE NOTEPW 3ar0TOB/EHHOW U Y)Ke OMNavyeHHON rocyfapcTBOM ApeBecuHbl. B Ha-
CTOsILLEe Xe BpemMs COOCTBEHHMWK 3ar0TOB/IEHHOMN APEBECUHBI 3aMHTEPECOBAH B JOCTaBKe NMOTPEOUTENIO KaXA0ro
3aroToB/IEHHOr0 Ky6oMeTpa. VM M3HayanbHO onsayeHa norneHHas CTOMMOCTb, 3aTpaTbl Ha 3aroTOBKY B Tpyf-
HOZOCTYNHbIX YAaneHHbIX gensHkax. CrnefosatesibHO, 3aroTOBUTE b CTAPAETCA KOHTPOMMPOBATL [BUXKEHUWE MO
pYycAny pekn KaKaoro coptumenTa [3].

lofgHbIl kKogeke Pecny6nukn Benapych oT 27.12.1972. [WHTepHeT]. [MpountmposaHo 15 mtons 2020]. URL: http://pravo.levonevsky.
org/bazabyl1/republic65/text248.htm

BogaHbln Kopekc Pecny6nukn benapycb ot 15.07.1998 No 191-3. [MHTepHeT]. [MpounTtuposaHo 15 uwona 2020]. URL: http://pravo.
levonevsky.org/bazaby11/republic51/text056.htm
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B fgeficTBYHOLMX B HAaCTosILLEe BPeMS pedakumnax BogHoro kogekca3u JlecHoro kogekcadPecny6imkun bena-
pycb OTCYTCTBYET YNoMUHaHWe 0 BOSMOXHOCTY TPaHCNOPTUPOBKM fieca BOAHbLIM MYTEM B Lie/IOM, YTO OTKpbIBaeT
BO3MOXXHOCTb BO3POXAEHWA MOMEBOrO CrnJjiaBa Ha MasblX peKax.

MaTtepuanbl 1 MeToAbl UCCNeA0BaHUA

PaccMOTpVYM OCHOBHble HeloCTaTKW MOJIEBOrO /1ecocrnnaBa, 3a KOTopble OH Obl1 3anpeLleH Ha Tepputopun
CCCP:

—3acopeHue - B pe3y/ibTaTe MOJIEBOrO CrjaBa YacTb [PeBeCUHbI TepPANach B NPOLEcce ABVXEHUS NO BOAO-
TOKY [4].

—ABapun Ha BOJOEMaX - YTepsiHHAas ApeBecrHa ABSANACk UCTOYHUKOM MOBbILLEHHON aBapuiAHOCTU N1 BO-
[HOr0 TpaHcnopTa u rMapoTeEXHUYECKMX COOPYXeHus [5; 6].

—3arpsasHeHue - yTepsiHHas JpeBecUHa ABNSNACh MCTOUHNUKOM XMMUYECKOTO 3arpsa3HeHNs BOAbl, UTO HeraTMBHO
CKas3bIBaeTCs Ha COCTOAHWUM BUOLLEHO3a BOAOEMA, er0 TPOHOCTU U Ha XKU3HEAEeATeNIbHOCTU NPOMbIC/IOBbLIX Pbib.

Pa3bepeM nepeyncrieHHble HeOCTAaTKN NPUMEHUTENBHO K COBPEMEHHbIM YC/NI0BUAM U 06CTaHOBKE Ha Ma-
NbIX peKax.

MoTepwn gpeBecnHbI. ONacHOCTbL 3aCOPEHNs MablX PEK YTONJEHHOW B pe3y/ibTaTe MOJIEBOrO CrniaBa fpe-
BECMHOI BecbMa npeysennyeHa. Kak y)xe oTMeyanoch BO BBEfEHWM, B HACTOsLLEe BPeMs 71€C03aroTOBUTENb
3aMHTepPecoBaH B J0CTaBKe NOTPEOUTENIO KaXA0ro 3aroToB/IeHHOro Ky6oMeTpa ApeBecuHbl. YTONNeHne gpe-
BECUHbI 03Ha4aeT (PMHAHCOBbLIE MOTepM COOGCTBEHHMKA Ha apeHy, 3aroToBKY, OpraHu3auuio cnsiaea, Hanor Ha
Nofb30BaHMe BOAHbIMW 00bEKTAMM B LenSX Jiecocnaea, WTpadbl 3a HeraTUBHOe BO3AENCTBME HA OKpYXXa-
oLLyto cpesy. Taknum 06pa3om, 3aroToBMTENIb CTapaeTca KOHTPONMPOBATh ABMKEHME KaXKA0ro COPTUMEHTA Mo
pycny Manoii peku.

OTcneanTh ABUXKEHWE APEBECUHBI NMPW MOMEBOM CMaBe Ha BOMbLUMX U CPefHUX PeKax NPakTUYeCKn HeBO3-
MOXHO. MpKn 3TOM NOA06HbIV KOHTPOb Ha MasiblX PeKaxX TEXHUYECKN BO3MOXKEH [2], Ans Yero Heo6Xxoanumo npo-
BECTU NOATOTOBKY pycC/a peku Ans yBeanyeHnst 1econponyCcKHOM cnoco6HOCTU:

—OUNCTKY pycfia u 6eperos OT BETPOBa/IbHbLIX 4EPEBLEB W MHEN, yaasieHne pycnoBbix 06pasoBaHuii (rpag,
no6bouYHeid, ocepeakoB U ap.);

—CNpAM/IEHNE U3BUSIMH U U3MTYUUH PYCha, BKIKOYas BO3MOXHbIE 6eperoykpenuTe/ibHble paboTsl;

—ObeperoouncTUTeNbHbIE PaboThl.

Mofo6Has pycnosas Mennopawns NpUBeSeT K OUNLLEHNIO pyc/ia OT BETpOBasa U MHeW, YNy4LleHno CocTos -
HWA NlecHoro hoHAa BAOMb pyc/ia MasbiX pek.

Kpome Toro, ana BefleHMs necocnsiaBa Ha MaibiX pekax Heo6xoaumMa opraHu3auns AUCTaHLMOHHO-NaTpy b-
HOro crnocoba necocnnasa 6puragamu ¢ NPUAaHHLIMKM UM CPeLCTBAMU MexaHW3auuu 1 nepemeLleHuns. Takoi
noAxog No3BoaUT MUHUMU3NPOBATL MOTEPU APEBECUHBLI Ha NPeABapUTENbHO pPasMeyeHHbIX AUCTaHLUMAX U BBe-
CTW NepcoHasbHY OTBETCTBEHHOCTb BPUraMpoB 3a COCTOSHWE KOHKPETHOr0 yyacTKa peku.

PewnTb 3afa4y NOWTYYHOrO yUYeTa KaXKA0ro CnaaBAseMoro CoOpTMMeHTa BO3MOXHO MPU NOMOLLY e MHOM
rocyfapCTBEHHON aHANIMTUYECKO MHADOPMALMOHHON CUCTEMbI yUYeTa APeBECUHbI 1 CAENOK C Hell (aanee -
EFAWC). Ee BBegeHune B Pecny6nnke benapycb npegnonaraetcs B TedyeHune 2021 rogab. Cuctema npeg-
ycMmaTpMBaeT, YTO 3aroTOBKa [PEBECUHbI Ha 3eM/SX NIeCHOro oHAa 1 ee peanusauusa 6yayT nNofnexarb
yueTy B EFTAUNC, KoTOpbIi 6yayT BECTU HOPUANYECKME LA U MHAMBMAYaNbHbIE NpeanpUHUMaTEN, pabo-
Talowwue B 3TON chepe. STO NO3BOMMT CO34aThb eAUHYH 6a3y faHHbIX 06 yyeTe 3aroTOB/EHHON APEBECUHBI,
ee NepemMeLLeHNM KaK Mpu BHYTPUXO3AACTBEHHbIX OnepaLmsax, Tak U 0T OAHUX XO3SACTBYIOLWMX CyOHEKTOB
K Apyrum, oovemax peanusauumn EFANC obecneynTt apheKTUBHbIA MOHUTOPUHI U NPO3PaYHOCTb MHGOP-
MaLumn, gact BO3MOXHOCTb ONTUMU3MPOBATb U MWHUMU3MPOBATb PYYHOWN TPYA, COKPaTUTb BPeMA U MuU-
HMMU3MPOBaTb CPEACTBa MPU y4yeTe 3aroTOBKU WU peanu3aluu LpeBecuHbl, pa3paboTaTb mexaHuU3m obec-
MevyeHWs YMpaB/lEHYECKOro nepcoHana onepaTUBHbIMWU W AOCTOBEPHLIMW AAHHLIMW ANS NNaHUPOBAHMWSA
npoueccos. CornacHo NPoeKTy noctaHoBneHns Coseta MUHUCTPOB, NpeanonaraeTcs, Y10 MUHUCTEPCTBO
NEecHOro xo3sincTea byeT BnagenbLemM 3TOM CUCTeMbI, ONPeLennT NOpAAoK ee paboTbl 1 onepatopa, byaer
3aHMMaTbCA KOOpAMHaLMe.

B Poccun aHanorunyHas cuctema s KOHTPONS NPOMCXOXAeHWUs M obopoTa ApeBecuHbl Obina co3fjaHa
B 2014 1. [4; 6]. B cOOTBETCTBUM C 3aKOHOAATE/NILCTBOM €€ UCMO/b30BaHME SBNSETCA 0053aTeNlbHbIM YCOBUEM

BogaHblin kKogeke Pecnybnnku Benapych oT 30.04.2014 N 149-3 (C uameHeHuAMU 1 gononHeHnamu) [UHTepHeT]. [MpountmpoBaHo
15 nons 2020]. URL: https://etalonline.by/document/?regnum=Hk1400149

4NNecHoli kopekc Pecny6nukn Benapych oT 24.12.2015 N 332-3 (C n3meHeHUsAMU U aononHeHusmun) [UHTepHeT]. [MpouutmpoBaHo
15 nons 2020]. URL: https://etalonline.by/document/?regnum=Hk1500332

SMInHnecxo3 npeanaraeT obCcyauTh NPOEKT YKasa 06 3N1eKTPOHHON cucTeMe yuéTa apeBecuHbl [UHTepHeT]. [MpoyuTupoBaHo 15 utons
2020]. URL: http://www.mlh.by/press-service/news/4099/.
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[19 YYaCTHUKOB PbIHKA U PacnpoCTpaHsieTca Ha Bce CAENKM C APeBECUHOM 1 feconpogykuuneid. Cxoxue nHgop-
MaLMOHHble CUCTEMbI UMetoTesa B [onbLue, YKpanHe, PUHAAHAMK, rocydapcTBax banTum n Apyrux cTpaHax.

Kak HaMu yxe yKa3blBanoch [2], 06beM ApeBecrHbI, NMONaBLUE B pyc/oBYIO YaCTb Masioli PeKku B pe3ynbTaTe
eCTeCTBEHHbIX NPUUMH (BEeTpOBana, 3a/l0MOB, MOAMbIBA PeKoil Geperos), gocturaet 15 m3nor. km (6e3 yyeTta
606poBbIX NIOTUH). B xofe akcneAMLUOHHbIX 06CeoBaHNI HEKOTOPLIX peK Pecny6nukun benapycb HaMu 6bino
YCTaHOB/NEHO, YTO eCTECTBEHHOE 3aCOPeHME AaXke B ropoackori vepTte (I OwmsHbl) gocTuraet 6 m3Inor. KM uam,
€CNN paccMaTpvBaTh NAoWaAab MOBEPXHOCTU YTONMEHHON ApeBecuHbl, - 250—300 m2nor. Km. Takmm 06pasom,
B pe3y/ibTaTe NoAroToBUTE/IbHbLIX (MEMOPATUBHbLIX) paboT nepes CnaaBoM ApPeBECUHbl U OpraHu3aLmMm gucTaH-
LIMOHHO-NATPY/ILHOrO cnocoba fiecocnsaBa, MexaHWYeckoe 3aCOpeHue U XMMUYECKOoe 3arpsi3HeHWe BOLOTOKa
Pe3Ko COKpaTATCS.

ABapun. B HacTosLlee BpeMsi PeUHOro TpaHCcrnopTa U rMAPOTEXHUYECKUX COOPYXEHWU Ha MasblX pekax,
npesanonaraembix 415 MOMIEBOrO CMNJasa, He CYLLeCTBYeT.

3arpsisHeHue. Npwu oLeHKe BO3AENCTBMS MOIEBONO CM/aBa Ha 3KOCUCTEMY, Yallle BCETr0 AaHHbIV BUI AeATe Nb-
HOCTW He OTAENAT OT APYruX, Hanpumep cOPOChbl MPOMbILLIEHHbLIX U CEIbCKOXO03AWCTBEHHbIX MPesnpUaTUi,
CTPOUTENLCTBO MMAPOTEXHUYECKMNX COOPYXKEHMIA, BpakoHbepcTBO [7; 8].

CunTaeTcs, 4TO NPU ANNTENILHOM HaX0XAEHUW peBeCHHbI B BOAE NPOUCXOAMT fecopOLms BPeAHbIX BELLECTB
(theHonoOB (TaHHWAbI), NOMCaxapuaoB (MNEKTUHBI), Kpaxmana U reMULEN003bl, HU3KOMOMEKYNAPHbLIX YI1eBo-
[I0B) M3 FHUIOLWWEN ApeBecuHbl. B Kope cofepXxuTcst cnabopacTBOPMMble BOAOW C HEMTpanbHONW peakumen ru-
OpOdhUNbHbIE 3KCTPAKTUBHBIE BELLECTBA: SIMTHUH, MUHEpPasbHble KOMMOHEHTbI, U HepacTBOPUMbIE - LeNS103a
n cybepuH [9]. Mmaponn3yemble TaHWHbI U YACTMUHO LIeNK003a MOTYT PacTBOPSATLCA B BOLE C BbIPAXEHHOM
KNC/IOW peakLmeit, KoTopas XapakTepHa 41 6010THbIX pek. LLLenoyHas peakums Bofbl (peku, NpoTeKatoLune B U3-
BECTKOBbIX MOYBax) CrOCOOCTBYET pacTBOPEHUIO MOIMGEHONbHbIX KUCMOT, YaCTUYHO JIMFTHUHA WU LLeSI/I0N03bI.
Han6onee onacHbIMU 13 3KCTPAKTUBHbLIX BELLECTB ABNAOTCSA (DeHOSbl, NPeAenbHO LOMYCTUMAas KOHLEHTpaLms
KOTOpPbIX B NPUPOAHbIX Bogax cocTasnset 0,001 mr/n. KonmuecTBo BblfeNeHHbIX PEHObHLIX COEANHEHWNIA 3a-
BUCUT TakXe OT TeMMepaTypbl BOAbl Y NOPOAbl ApeBeCUHbl. OfHAKO CTOMT OTMETUTb, UTO EXErofHO B MEpUOL
MoSI0OBOAbS M MaBOLKOB B PEKM MOCTyNaeT B cpegHeM 0,5 m3Topdha u nousbl Ha 100 M pekun. Mpu cogep>xaHum
BOJ0PaCcTBOPUMBIX BELLECTB 2—4 % exerofHo B BOAY MasibIX peK nonagaeT fononHUTeNbHO A0 10 T pacTBOpeH-
HbIX BpeAHbIX BelecTB. TO/bKO 3a CHET 3TOM0 KOHLEeHTpauus (DeHo0B B peke BO BPEMS NOM0BOAbA COCTABNAET
0,1 % NAaK.

[Jecopbuus BelLecTs, IKCTparmpyembix BOLOW U3 PeBECUHbI, BO3MOXHA TO/IbKO NPU LOCTATOUHO ANNTENIbHOM
NX HAX0XAeHUN B Bofe. 0 pas3/inyHbIM OLeHKaM, NO/HOe BbIMbIBaHWE BPeAHbIX BELLLECTB MPOMCXOAUT B TeHeHUe
110 cyToK [4]. CobntofieHne CPOKOB HAXOXKAEHUS PEBECUHbI B BOAE MOXET CYLLEeCTBEHHO CHU3WUTL BO3AENCTBUE
MOJIEBOTO CJ1aBa Ha 3KOCUCTEMY PEKM.

PesynbTaTbl UCCMEAOBAHMS U UX 0BCYXXAEHNE

VccnenoBaHns yueHbIX [TOCYfapCTBEHHON0 Hay4HO-UCCNEL0BATENbCKOr0 WMHCTUTYTa 03EPHOr0 M PEYHOro
PbIGHOTO X03AlicTBa M CaHKT-IMeTepbyprcKoro 1ecOTeXHUYeCKOro yHuBepeuTeTa fokasanu, 4to Kputeprem 6es-
BPeAHOCTM necocnnaBa 15 3KONOrMyYecKoro paBHOBECUA BOJOEMA fAB/AETCH OTHOLUEHWEe O06LEMOB ApeBecUHbI
1 BOAbl BO BpeMs necocnnaea 1:250 n 60nee6 4TO TakXXe MOATBEPXKAAETCA U APYTUMM mUccnefoBaHuamn [10;
11]. Mo Apyrnm oueHKam, 3TO COOTHOLLEHUE MOXET AoxoauTb Ao 1:500, a gna Hanbonee YyBCTBUTENbHbIX PblO
(nococeBbIX) He fOMKHO npeBblwatb 1:150 [4].

[na cpaBHeHMs npuBeAeM AaHHble O 3arpsi3HEHUUN OKPYXXatoWei cpefbl CyXOMYyTHbIM TPaHCMNOPTOM -
€ANHCTBEHHOW BO3MOXHOI anbTepHaTMBON necocnnaBy. JlecoBo3 maccoin 25—35 T BbibpachiBaeT nopsaka
1,6 kr CO2Ha 1km nyTu. IMyTb cnefyeT cunTaTh ABaXAbl - CO CKNaja B Nec U U3 fieca Ha cknag. Crnegosa-
TeNbHO, NPK Nieye BbIBO3KM 50 KM, necoBo3 BbIbpocuT 0,16 T yrNekMcnoro rasa, nepesess npy aTom nopagka
30 M3apeBecuHbl.

Takxe B pa3pese BANSHUA MOJIEBOTO CMiaBa Ha 3KOCUCTEMbI YAaCcTO YMOMMUHAIOT yLep6 pbIGHOMY X034ACTBY?7,
B YaCTHOCTM, YTepAHHAasA ApEeBeCcMHa Cnoco6CTBYeT 06pa3oBaHUIO 3a/10MOB, KOTOPbIE NEPEKPLIBAIOT HEPECTOBbIE
nyTun pbi6 [2].

OfiHaKo cnefyeT yumTbiBaTb U NONOXUTENbHbIE (haKTOPbl NPOBELEHNS MONEBOrO Crnjasa A4Jf UXTUodayHsbl:
«YCTaHOB/EHO, YTO C MpeKpaLleHreM MOJIEBOrO CrJiasa, Y/0B pbl6 Ha psfe pek CYLeCTBEHHO YMEHbLUUICA»8

6Cnnas neca: nepesarpyska [IHTepHeT]. JlecHoli komnnekc: OTpacneBoii XypHan Ans cneyuanucTos n1eco3aroToBKM, epeBoobpaboTku,
neconaTonorun u necosocctaHoBneHus. [MpoumTtupoaHo 15 wuons 2020]. URL: https://forestcomplex.ru/2018/06/splav-lesa-
perezagruzka/

‘TlocTtaHoBneHne Coseta MuHuctpos PCPCP o1 25.09.1987 Ne 384 «O npekpalleHUX MOJSIEBOr0 Crsasa fieca Ha pekax u apyrux
Bogoemax PCHCP». Mocksa, 1987.

8XaputoHoB B. A. Bo3pogum necocnnaB —nNoAHUMEM NIECHYHO NPOMbILWNEHHOCTL [MHTepHeT]. JlecHble HoBocTM. Ne 15. 27 aBrycta
2007 r. [MpouunTtuposaHo 15 mnons 2020]. URL: http://arhpress.ru/lesnov/2007/8/27/11.shtml.
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>KypHan benopycckoro rocyfapcTBeHHOro yHuBepcuteta. dkonorus. 2020;3:24-29
Journal of the Belarusian State University. Ecology. 2020;3:24-29

YBe/nnyeHre KOpMOoBOI 6a3bl MPOUCXOANT 3a CYET TOrO, YTO B KOPE CM/aBNsieMblX AepeBbeB NPUCYTCTBYIOT /U-
YMHKM U MMaro HacekoMmbIx. Mpu cnnase paclumpsoTcs 6eperoBble rpaHuLbl, CO34al0TCs LOMOMHUTENbHbIE Me-
CTa A4ns Haryna pbl6.

Mo pesynbTaTam MccnefoBaHWs, NMPOBELEHHOIO aBTopamu, npeasiaraeTcs BHECTU 3aKOHO4ATe/IbHO paspe-
LLeHWe Ha NpoBefeHMe MOJSIEBOTO CMiaBa Mo MaabiM pekam (nnowasab sogoc6opa go 2000 KM2co crefytoLm-
MU MOP(ONOTrMYECKMMU XapaKTepPUCTMKaMu: LMpUHa No 6poBkaM 5—15 M; MUHUMAa/bHAA rny6uHa B MeXeHb
He meHee 0,5 M; cpefHss ckopocTb TeveHus 0,1-8,5 m/c) npu cobnogeHnn cneayowmx ycnoBuii necosaro-
TOBUTE/EM:

1 MNpoBefeHve MeNMOpaTUBHBLIX MEPONPUATUIA Nepes opraHun3aumei npowecca necocnnasa.

2. CornacoBaHue TEXHO/IOTMYECKOM CXeMbl MOJIEBOrO CMJiaBa C KOMUTETOM NPUPOAHBIX PECYPCOB U OXpaHbl
OKpY>KatoLLein cpedbl.

3. MpoBegeHne necocnnaBHbIX MeponpuATUA ANCTAHLMOHHO-NATPYbHLIM CNOCOOOM MW MPU NOMOLLK pa-
[AM0YACTOTHOM UAEHTUDUKALMUN KaXKLOTO COPTUMEHTA.

4. lloouncTka pycna u Geperos nocne necocnnasa.

MenmopatusHble paboThl 3aK/H0YAKOTCA B OUUCTKe pycnia u 6eperos OT BETPOBa/10B, 3a/10MOB, 606POBbIX M/10-
TWH, yaneHne pycnoBbix 06pa3oBaHuiA, a TakxKe NpoBefeHre BeperoyKpennTesibHbIX U 6eperooUnCTUTENIbHbIX
paboT Ha yyacTKe peKku, UCNOoNb3YyeMOM A1 CrnJiaBa.

TexHonormyeckas cxema fo/KHa BKIOYaTb B cebs Nog60p pasMepoB CriaBiseMoii ApeBecuHbI, ee npejesb-
HOW TOMLWMHBbI 1 HEOOXOAMMON MNaBYYeCTU, YH4eT 0COBEHHOCTE BOAHOIO peXnma KOHKPETHOW peKkun, NporHo3s
NoNIOBO/bSA, YTOObLI He AONYCTUTL NEPErpy3Kn peKku.

Wcnonb3oBaHWe AMCTaHLMOHHO-NATPY/IbHOMO cnocoba nnm MAeHTUMUKaLUM KaXA0ro COpTUMEHTa NO3BOUT
NMPOKOHTPONIMPOBATL [BMXXEHMWE L PEeBECUHbI M0 PEKe U He JOMYCTUTb 3aCOPEHUs U 3arpsA3HEHUS 3KOCUCTEMBI.

MpefnaraeTcs 3aKOHOZATENbHO YCTaHOBUTb MpefesibHble BEeUMYMHbLI MOTepb MPW OpraHu3almMm MOSeBoro
cnnaea B pasmepe 1% oT o6bema cnnaensiemoro neca Ha 100 KM BOAHOIo NyTW. JaHHYO BENUYMHY MOXHO 060-
CHOBaTb CMefyHLLMMUN pacyeTamu: B NePUOL BECEHHEr0 N00BOAbLSA LUMPUHA MO PEKU B CPeHEM COCTaBNseT
10 m no 6poBkam, rnybuHa 2 M, CKOpoCTb TeueHusi 0,5 m/c, CpefHUIA pacxoq BOAbl B JaHHOM C/lyvae COCTaBUT
10*2*0,5=10 mM3c; yuMTbIBas BO3MOXHOE COOTHOLUEHME 06BLeMOB CMIaBNSAeMON ApeBecuHbl 1 Boabl 1:250, no-
NyyaeMm, 4TO B CYTKM NO TakKoi peke Mbl MOXeM 6e30MacHO A/151 9KOCUCTEMbI PeKmn cnnaBuTb Ao 3,5 Thic. M3ape-
BECMHbI B TEMHOE BpeEMS CYTOK NMPOBOAUTL CM/aB HEBO3MOXHO, TaK Kak CpefHss NponyckHas crnoco6HOCTb coc-
TaBnset 300—500 MIcyT, KOTOpas YMEHbLLAETCA NMPONOPLMOHaIbHO 06beMy BOAbI B MEPUOALI NOAbeMa U craja
KpMBOW NonoBoaba. MoCKoNbKY Nepuos NonoBoLbs Ha MasbiX pekax 06bl4HO cocTaBnseT 1525 AHel B rog, T0
npegenbHbIA 06bEM CMIaBASEMON APEBECUHbI C YUETOM MOTOAHbIX Y UHbLIX YCMIOBUIA 32 3TOT Nepuog CoCTaBuT
56 TbIC. M3B 3aBUCMMOCTU OT U3BUUCTOCTU PEKM, BEIMUYNHBI CHEr03anacoB Ha BOJOCO0Pe U MHTEHCUBHOCTY
CHEeroTasHus.

3aK/oueHmne

Takum 06pa3om, HaMu NpeAcTaBfeHbl pe3ynbTaTthl 06cnefoBaHNs p. OWMSAHKA U yKa3aHa NpUoAn3nTebHas
€CTEeCTBEHHas 3ax/laM/IEHHOCTb AaHHOWM pekn B pasmepe 6 mInor. KM nnn 250—300 m2nor. KM. YunTbiBasi, 4To
L4NA ManbIX peK AA1Ha CM1aBHOro Nyt He npesbicuT 100 KM, TO /IErKO NMOACYMTaTL eCTECTBEHHYIO 3aCOPEHHOCTb
PEKM peBECUMHOI Ha TaKOM y4YacTKe, COCTaBnsAtoLWein nopaaka 600 m3unnn 25—30 Tbic. M2 [Mpy NpeaBapuUTeNbHOM
MOLroTOBKE K MO/MIEBOMY Cr/1aBy 3Ta ApeBecuHa 13 pycna peku 6yfeT nssnedveHa. Jaxe ecnv paspewlnTb necosa-
rOTOBUTE/IO COXPaHWUTL CYLLECTBYHOLLEE 1O OPraHm3aL MOJIEBOTO CM/aBa 3KOM0rMYeckoe COCTOSHUE peku (3a-
COpPEeHHOCTL B pa3mepe 600 M3, TO B Nnpouecce cniaBa MOXKHO NoTepsATb 40 10 % ApeBecUHbI OT 06LWero o6bema
cnnaea (4N cpaBHeHWs - BO BpemeHa CCCP noTepu npy MOMeBOM ChnaBe He npesbiwany 5 %). B cOBpeMEHHbIX
Xe ycnosuax (Mpy BO3MOXHOCTW YUeTa KaXKA0ro COPTUMEHTA) Takue MoTepy He MOryT npesbiwars 10-50 m3
Ha 100 km. CnefoBatefibHO, NPW YCTaHOBMEHWUW NpPeAesibHOM BEMYMHBLI NOTEpU APEBECUHbI Ha YpoBHe 1 % oT
obbema cnnaensieMoro neca Ha 100 KM BOLHOrO MyTW MPOU3OMAET KaK MUHUMYM [LECATUKPATHOE YMeHbLUEHME
3ax/1aMJIEHHOCTH pycna.
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KOHUEMNTYAJIbHbLIE MOAX04bl K PABPABOTKE
NH®OPMALIMOHHOTIO PECYPCA «CUCTEMA OHNTANH-MOHUTOPUHTA
COCTOAHNA KOMMOHEHTOB OKPYX>AILWEW CPEAbI
. OPLIWV N OPLUAHCKOIO PAMNOHA»

M. .TEPMEHUYK2B. B.)KypaBKOIiZ T.N.KOHOHUYKDZ
TA. WWNONOBCKAA2 C. E. TO/TIOBATbIVA B. A. TOHKOHOIOBY)

MMe>KayHapoaHblii rocy4apCTBEHHbIA 3KONOTUYECKUIA MHCTUTYT UMEHN
A. [I. Caxaposa, benopycckuii rocyaapCTBeHHbIN YHUBEPCUTET,
yn. Jonrobpoackas, 23/1, 220070, r. MuHck, Benapycb
IMVHNCTEePCTBO NPUPOAHBIX PECYPCOB U OXPaHbl OKpy>KatoLLeil cpeabl Pecny6nnku Benapycs,
yn. KonnekTopHas, 10, 220004, r. MuHck, benapycb

MpepncTaBneHbl KOHLENTYanbHble NOAXOAbl MO CO34aHMI0 UH(OPMALMOHHOIO pecypca «CuctemMa OHNaliH-MOHUTOPUHIA
COCTOSIHWS KOMMOHEHTOB OKpY>KatoLLeid cpeabl . OpLiy 1 OpLUAHCKOro paiioHa». PaboTa BbINOMHsANACh B paMKax Meponpu-
ATNA «Co3faHne CUCTEMbl OHNARH-MOHUTOPUHIA COCTOSAHUS KOMMOHEHTOB OKpYXatoLleli cpefbl . Opwn 1 OpLUaHCKOro
paiioHa» nognporpammsl 5 «ObecneyeHne hyHKLUMOHMPOBAHWS, Pa3BUTUA U COBEPLUEHCTBOBaHMS HaluMoHanbHOW cMCTeMBI
MOHUTOPUHIa OKPY>KatoLLei cpeabl B Pecnybnnke Benapycb» FocyfapcTBeHHOM nporpaMmbl «OXpaHa OKpY>KatoLLein cpeabl
N yCTOMYMBOE UCMO/Mb30BaHME MPUPOLHbLIX pecypcoB» Ha 2016-2020 rr., yTBepX4eHHOM nocTaHoBneHnem Coseta MuHuM-
cTpoB Pecny6nunku benapych ot 17.03.2016 Ne 205. Pa3paboTaHa KoHuenums Ha 0OCHOBE COBPEMEHHbIX MHPOPMaLMOHHbIX
CUCTEM, HAUNYULLNX MEXAYHAPOAHbIX NPaKTUK U C BbIGOPOM ONTUMANbHbIX peLleHnin N0 No3TanHoMY paclunpeHuto nHhop-
MaLMOHHOr 0 pecypca «Cuctema OHMaliH-MOHUTOPUHIA COCTOSHIUS KOMIMOHEHTOB OKpYXXatoLLeid cpefbl I. OpLum 1 OpLuaHcKo-
ro palioHa».

KntoueBble cnoBa: cucTeMa OHNalH-MOHUTOPUHIA; KOMMOHEHTbI OKpY>KatoLLei cpefbl; MVIC-TexHoNnorum; MeToabl Moje-

NINPOBaHUS 3arPA3HEHNS OKPYXKatoLLeli cpefpl.

O6pa3ey UMTUPOBAHUA:

MepmeHuyk MI™, X)KypaBkos BB, KoHoHuyk TT1, LUuanosckasa TA,
lonosatbii CE, ToHkoHoroB BA. KoHuenTyanbHble NOAXoAbI
K pa3paboTke MH(OPMaLMOHHOIO pecypca «CucTemMa OHNaH-
MOHUTOPUHIA COCTOSHUA KOMMOHEHTOB OKpYXatollel cpefbl
r. Opwwu n OpwaHCcKoro paioHa». XXypHan Benopycckoro rocy-
fapcTBeHHOroyHusepcuTeTa. konorus. 2020;3:30-40.
https://doi.org//10.46646/2521-683X/2020-3-30-40

ABTOpHbI:

Mapusa [puropbeBHa epMeHUYK - KaHAMAAT TEXHWYECKUX
HayK, JOLEHT; 3aMeCTUTeNb AUPEKTOpPa MO Hay4HON paboTe.
Bnagucnas Bnagmmuposuny XKypaBkoB - KaHAUAAT buonoruye-
CKMX HayK, AOLEHT; 3aBefytoLnii Kageapoii MHHOPMaLMOHHbIX
TEXHONOI NI B 9KONOTUK U MeJULLHE.

TaTbsHa MeTpoBHa KOHOHYYK - HaYanbHWK FNaBHOrO ynpas-
NeHNs 3KONOTMYECKON NONUTUKN, MEXAYHAPOAHOIO COTPYAHM-
4ecTBa U HayKu.

TaTbsAHa AHaTonbeBHa LLInAn0BCKas - rnasHbli cneyuannct
ynNpaBfieHns aHanUTU4Yeckon paboTbl, HayKun M UH(opMaLmm
rNaBHOr0 yrnpaBfeHNs 3KONOTrMYEeCKOW NONMTUKMN, MEXAYHapos-
HOro COTPYZLHMYECTBA U HayKW.

Cepreii EbumoBmy MonoBaThiii - LOKTOP CENbCKOX03AACTBEH-
HbIX HayK, Npodeccop; 3aBeayoLnin kageapor 3KONOrMYecKoro
MOHUTOPUHIA N MEHEKMEHTA.

Bopuc AnekcaHApoBnY TOHKOHOIOB - KaHAMAAT TEXHWYECKUX
HayK, AOLEHT; 3aBeaytoLinii yuebHO-MeToaMYECKO naboparo-
pveii NHHOBALMOHHbIX TEXHONOT A 06pa3oBaHus.
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CONCEPTUAL APPROACHES FOR CREATING AN INFORMATION
RESOURCE «ONLINE MONITORING SYSTEM OF THE CONDITION
OF THE ENVIRONMENT ORSHI AND ORSHAN DISTRICT»

M. G. GERMENCHUK\ V. V.ZHURAVKOV\ T. P KONONCHUKQ
T.A. SHIDLOVSKAYAQ S. E. GOLOVATYE, B. A. TONKONOGOV0

dnternational Sakharov Environmental Institute,
Belarusian State University
23/1Daithabrodskaja, Minsk 220070, Belarus
Ministry ofNatural Resources and Environmental Protection ofthe Republic o fBelarus,
10 Kalektarnaja, Minsk 220004, Belarus
Corresponding authors: M. G. Germenchuk (margermen@gmail.com), V. V. Zhuravkov (zhuravkov@iseu.by)

The article presents conceptual approaches to creating the information resource «System of online monitoring of the
state of the environment components of the city of Orsha and the Orsha district». The work is carried out as part of the
event «Creating a system for online monitoring of the state of the environment components of the city of Orsha and the
Orsha district» of subprogram 5 «Ensuring the functioning, development and improvement of the National Environmental
Monitoring System in the Republic of Belarus» of the State program «Environmental protection and sustainable use of
natural resources» for 2016-2020, approved by the Decree of the Council of Ministers of the Republic of Belarus dated
03.17.2016 No. 205.

As a result of the work, a Concept was developed on the basis of modern information systems, international best
practices and with the choice of optimal solutions for the phased expansion of the information resource «System for online
monitoring of the state of the environment components of the city of Orsha and Orsha district».

Keywords: online monitoring system; components of environment; GIS technologies; methods of environmental
pollution modeling.

BBegeHue

CTpaternyeckas Lefb pa3suTus MHGopmatusaumm B Pecnybnuke benapycb Ha 2016-2022 rT., yTBepXAeHHas
Ha 3acefaHun Mpesnanyma Coseta MuHuctpoB ot 03.11.2015 Ne 6, —aTO ynyulleHWe YCNOBWiA, COAENCTBYHO-
WMX TpaHc(opMaLuy cjep YenoBeYECKON LeATeNbHOCTM NOJ, BO3AEACTBUEM MH(POPMALMOHHO-KOMMYHMKaLW-
OHHbIX TEXHONOIWIA, BKNOYas (HOPMUPOBaHME LMGPOBOIA 3KOHOMUKMK, pa3BUTMEe MHHOPMALIMOHHOIO 06LLecTBa
1 COBEPLLEHCTBOBaHME 3/1EKTPOHHOI0 NpaBuTenbLCTBa Pecny6nuku benapych.

B cooTtBeTcTBMM co CTpatervei passutns nHdopmaTnsaumm B Pecnybnmke benapycb Ha 2016-2022 rr., B 06-
NacTU MOHMTOPUWHIa OKPYXXatoLLLel cpefbl BbIAENAIOT cneaytoLine HanpasneHns [1]:

1 CosgaHue MHPOPMaLMOHHOIo pecypca, KOTOpbIiA MO3BOAUT 06eCneUnTh JOCTYN Nosb3oBaTenein K nHdop-
MaL M1 4N MHOTOKPAaTHOro 1CNOb30BaHUA B Pa3IUYHbIX LieNisX, Ha 6a3e CyLLecTBYIOLW X KaJaCTPOB C NPUMEHe-
HVWEeM OHNaliH-MHCTPYMEHTOB; faHHbIX NMPOM3BOACTBEHHOIO KOHTPONS, /IOKASIbHOr0 MOHUTOPUHIA OKPY>KatoLL el
cpefbl, KOHTPONA B 06/1aCTV OXpaHbl OKPYXKatoLei cpefbl ¥ CAHUTAPHO-TUTMEHUYECKOT0 MOHMTOpUHIa; MNC-
TEXHONOT WA

2. PaclumpeHmne fOCTYNHOCTY CyBBEKTOB COLMANIbHO-3KOHOMUYECKOW AesTENbHOCTM K 3KO/I0r0 OpMEHTUPO-
BaHHOI MH(OPMaLMM NyTeM COBEPLUEHCTBOBaHMS MH(OPMAaLNOHHBIX PECYPCOB 1 UHDOPMALMOHHBLIX CUCTEM.

3. Co3gaHvie KOMMIEKCHOTO MHOPMaLMOHHOIO pecypca, MHTErprpoBaHHOIO C AEACTBYIOLLMMM Pecypcamu.

B kntoyeBble 3a4aum, 3aniaHmpoBaHHble Ha 2016-2022 IT., BXOAUT:

—€03aHne eaNHO MHOTrOYPOBHEBOI pernoHanbHoli Web-opneHTUpoBaHHOI reoMHHMOPMALMOHHON CUCTEMBI
Ha OCHOBEe MPVHLMMNOB NPOCTPAHCTBEHHOMO KpayACOPCUHIa M KoHLenumn obuiecteeHHomn M'C;

—pa3utme 3b-MMC 1 3aNeKTPOHHBIX YCNYT HA X OCHOBE, a TakXKe peanu3aLms KOHLENLMUN OTKPbITbIX AaHHbIX;

—CO03/JjaHre HaLMOHA/IbHOro nopTana OTKPbIThIX JaHHbLIX KaK OCHOBHOIO MHCTPYMEHTa opraHu3auum u pac-
MPOCTPaHEHUA HAa X OCHOBE 3/MIEKTPOHHbIX YCNYT.

B HacTosLee BpeMs JUHAMUYHOE 1 YCrelwHoe pa3BuTie OpLUaHCKOro p-Ha B 3HAUYNTENbHOI CTEMEHN 3aBUCUT
OT 30h(heKTMBHOCTM PabOThbl OPraHOB MECTHOTO YMPaB/EHNS U caMmOynpaBfeHns, NPeAnpUATKiA U cnyx6, obecne-
YMBaloLLMX peLleHre BOMPOCOB MECTHOMO 3HAYEHNS, UCXOLA 13 0BLLErOCYAapCTBEHHbIX U NIOKA/IbHbLIX MHTEPECOB
HaceneHus pervoHa. Npw aToM NoBbILLAKTCA TPe60BAHUA K UH(POPMALMOHHOMY 06ecneyeHnto, KOTOPOe LO/MKHO
onumpaTbCa Ha COBPEMEHHbIE TEXHOMOTUN cO0pa U 06paboTKMN MHA(OPMaLMK, HEOBXOAMMO ANs PELLEHNS MHOTO-
YMCNEHHbIX YNPaBNeHYeCKMUX U NPOMU3BOACTBEHHbIX 33/au.

[ins coBepLueHCTBOBaHNSA MH(POPMALMOHHOTO 06ecneveHns OpraHoB rocyapcTBEHHOI U MECTHOW BacTu, op-
raHu3auuii u cny>6 OpLIaHCKOro p-Ha Heo6X0AMMO Co34aHve pasBuUTOl CNpPaBOYHO-MH(POPMALMOHHOR CUCTEMBI
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Ha OCHOBe coBpeMeHHbIX MC- n Web-TexHonornin B Buge MHpopMaLMoHHOro pecypca «Cructema OHMaiH-Mo-
HUTOPWHTa COCTOSIHUSA KOMMOHEHTOB OKpYXKatoLlelt cpebl . OpLum 1 OpLluaHcKoro paioHa» [1].

[ns opraHoB rocyfapCTBEHHOW 1 MECTHOI BNacTW YKa3aHHbIA MH(OPMAaLMOHHbIA pecypc nNpeacTaBnsieT co-
60li MHCTPYMEHT NOALEPXKKN MPUHATUASA YNPaBAEHUYECKNX PELUEHU A Ha OCHOBE MCMOMb30BaHWS rOCYapCTBEH-
HbIX UH(POPMALMOHHbIX PECYPCOB.

[ns pykosogmTenein n cneumanmctos Bute6ckoro 061acTHOro u OpLUaHCKoro paioHHOrO MCMOMHUTENbHBIX
KOMWUTETOB, NOABELOMCTBEHHbIX N UHbIX OpraHu3aLuii, BbIMOMHAKOLWNX CBOU (YHKUMUN Ha TEPPUTOPMM paiioHa,
paspabatbiBaemblii MHDOPMALMOHHBIA pecypc NpeAcTaBnseT co60i MHCTPYMEHT CO3A4aHUsl, HaKOMIEHUS U CU-
CTEMATM3aLMMN YUETHbIX JaHHbIX, YAa/IeHHOro 06MeHa MHopMaLueii, NoyYeHns 1 NpesocTaBieHns CTaTuCTu-
YeCKMX, KapTorpamyecknx 1 Apyrux oTYETHbIX CBEAEHNI 06 06bEKTAX U NpoLeccax, HaXoAsaLLMXCA B UX Ctepe
0TBETCTBEHHOCTY [1].

VIMEHHO B 3TOM 3aK/toYaeTcs akTya/lbHOCTb U NPaKTUKO-OPUEHTUPOBAHHOE 3HAUYeHUe MepOornpuATUS Mo CO3-
[aHWIO MH(OpPMaLMOHHOro pecypca «Cuctema OHNaiH-MOHWTOPMHIA COCTOSIHUS KOMMOHEHTOB OKPY>KatoLLeld
cpefbl I. Opwin 1 OpLLIAHCKOro paiioHax.

McxoLHbIMY AaHHBIMW NS BbINOHEHWS paboTbl ABNAIOTCA:

* HOPMaTUBHbIE MPaBOBbIE W TEXHUYECKME HOPMATWBHbLIE MPaBOBbIE aKTbl B 06/1aCTN OXPaHbl OKPY>KatoLL el
cpefbl, B TOM YMCAe B YaCTU MOHUTOPUHIA OKpYyXXatoLein cpedbl (noctaHoBneHne Coseta MuHucTpoB Pecny6-
nukun Benapych oT 14.07.2003 Ne 949 «O HaumoHanbHOR cucTeMe MOHUTOPMHIA OKPYXKatoLLeld cpeabl B Pecny6-
nuke benapycb» 1 ap.);

* [aHHble MOHWTOPMHIOBbLIX HabNIOAEHWIA B paMKax HaunoHasbHOW CUCTEMbl MOHWUTOPUHIA OKPYXKatoLLeli
cpeabl B Pecny6nunke benapych (ganee - HCMOC);

* NHble fJaHHble, NoyYeHHble 0T MUHUCTEPCTBa NPUMPOLHLIX PECYPCOB U OXpaHbl OKpYXatoLLei cpeapl Pec-
ny6amkn benapycb, ero NOAYNHEHHbIX OPraHU3aLMii, Hay4YHbIX OpPraHM3aLnin U yupexaeHnii, rnaBHoro nHgop-
MaUMOHHO-aHaIMTNUYecKoro ueHTpa (ganee - TMAL) HCMOC [2], nHhopMaLMOHHO-aHaIMTUYECKOTO LieHTpa
(panee - ALL) aTMocthepHOro Bo3gyxa, MOHUTOPUHIA MOBEPXHOCTHBIX BOA, /I0Ka/IbHOr0 MOHUTOPUMHIa U MOHU-
TOPUHTa NoA3eMHbIX BOS,

Matepuasibl 1 METOAbI UCC/ef0BaHNA

AHanu3 cyuecTBylLWen CMCTeEMbl MOHUTOPUHTA OKpPY>Katleid cpefbl U CUCTEMA NOKANbHOTO MOHM-
TOpuHra okpy><atoueir cpegbl I. Opwu u OpwaHckoro p-Ha. COBpeMeHHad CUCTEMa MOHUTOPUHIa OKpY-
Xarollel cpefibl, C60p MH(OPMaLMK O COCTOAHMM U 3arps3HeHumn . Oplum 1 OpLIAHCKOro p-Ha 6a3npyeTcs Ha
YyNOpsAOYEHHOR cucTeme cbopa MHGOPMaLMKM O COCTOSAHAM KOMMOHEHTOB OKPYXKaloLLeil cpebl, MonyyYaemoi
C MYHKTOB HabMOAeHWiA CTaLuMOHApHOW CEeTU MO AONIrOBPEMEHHbLIM NpOrpamMmmam, BKKUYeHHbIM B [ocygap-
CTBEHHbIN peecTp [3-5].

Ha Tepputopum OpLuaHcKoro p-Ha BUTe6CKoi 06nacTu TOKa/IbHbI MOHUTOPUHT OKPYXKatoLLEeR cpeabl NpoBo-
JNTCA MO YeTbIpeM 06bEKTaM HaBNOAEHWIA:

—«BbIGPOCHI 3arpA3HAIOLLNX BELEeCTB B aTMOCHEPHbIA BO3AYyX CTaLMOHAPHbLIMU UCTOUYHMKaMK» (fanee -
«BbIOPOCHI»);

—«CTOYHble BOAbI, COpacbiBaeMble B MOBEPXHOCTHbLIE BOAHbIE OOBEKTLI UM CUCTEMY KaHa/IM3aLUyU HaceNeH-
HbIX MYHKTOB» (fasnee - «CTOYHble BOAbI»);

—«MOBEPXHOCTHbIE BOAbl B (DOHOBbLIX CTBOPAaX, PaCMOMOXEHHbIX BbIlle M0 TEYEHUIO MECT cOpoca CTOUHbIX
BOZ, W KOHTPOJIbHbIX CTBOPaX, PACMOfIOKEHHBIX HUKE MO TeYeHU0 MECT cOpoca CTOUHbIX BOA» (fanee - «mno-
BEPXHOCTHbIE BOAbI»);

—«MOL3eMHbIE BOfbl B paloHe pacrnonOXeHWs BbISIBMIEHHbIX AN MOTEHLUMANbHBIX MCTOYHMKOB MX 3arpsi3He-
HUS» (ganee - «Mof3eMHble BOAbI») Ha 16 06beKTax Bo3aeincTBmA (B 39 MyHKTax HabNtOAeHWIA) 7 NpMPOAONONb-
30BaTesneil.

[aHHble NOKanbHOro MOHWTOPUHTa NepegatoTcs B MALL NoKanbHOro MOHUTOPUHIA, AEACTBYIOLEro Ha 6ase
'Y «PecnybnnkaHCKWiA LEHTP aHaMMTUYECKOr0 KOHTPONsA B 06M1aCTM OXpaHbl OKPYXXaloLLEen cpefbl» (ganee -
PLLAK), B 31eKTPOHHOM B1j€e 1 HAa BYMaXHOM HOCUTENE MO YTBEPXKAEHHbIM VIHCTpYKLMe dhopmam.

[aHHble I0KanbHOro MOHWUTOPUHIA MO 00BLEKTY HabMofeHWs «Bbl6GPOCHI» CBUAETENLCTBYIOT O TOM, YTO
B 2019 r. npeanpuaTna OpLUAHCKOro p-Ha paboTanu B CTabunbHOM pexxume. KoHLUEHTpaumm 3arpasHAoLWmX
BELLECTB OT UCTOYHWMKOB BPEAHOrO BO3AEWCTBUS Haxo4ATCs B npefenax HOPMaTMBOB 4OMYCTUMbIX BbIOPOCOB,
YCTaHOB/IEHHbIX pa3peLleHneM Ha BbIGPOCHI 3arpA3HAOLLMX BELLECTB WAN KOMMIEKCHLIM MPUPOL0OXPaHHbLIM
paspeLLeHmnem.

Mo faHHbIM IOKaNbHOr0 MOHUTOPUHIA N0 00bEKTY HAOMOAEHUS «CTOYHbIE BOAbl», NPEBbILUEHWNS HOPMATUBOB
fonyctumoro cépoca, yCTaHOB/IEHHbIX CMeLBOLOMNO0/b30BaHWEM, OTMEYA/IUCh TOMbKO HA BbIMYCKE CTOYHbLIX BOZ,
B pyueii Konbinb (p. AHenp) dunmana «OpliaBogokaHan» YT «Bute6ckob6nBogokaHan» OpLIaHCKOro p-Ha.
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Mo faHHbIM N0KaNbHOr0 MOHUTOPUHIA MO 06BbEKTY HabMOAEHUA «NOBEPXHOCTHbIE BOAbI» OTMeYanuch npe-
BbILIEHWA NPefeNbHO A0NYCTUMbIX KOHUeHTpauuni (MAK) 3arpsa3HsaoWUX BewecTs B NOBEPXHOCTHLIX BOAHbIX
06beKTax, a TaKXKe COOTHOLIEHUS KOHLEHTpaLuid 3arpsi3HAO L MX BELW,ECTB B KOHTPO/IbHOM CTBOPE K KOHLEHTpa-
Lumam B POHOBOM cTBOpe 60Mee 1B paiioHe BbIMYCKOB CTOYHbIX BO4 (hunmana «OpwasogokaHan» Y «Buteb-
ckobnBofoKaHan» OplwaHcKoro p-Ha B pyyeit Konbich (p. AHenp) u B 03. OpexoBcKoe 1 hunnana «Opliasojoka-
Han» YT «Butebckob6nsogokaHan» r. Opwu B p. AHenp.

Mo faHHLIM NOKANbHOT0O MOHWTOPWHIA N0 06BbEKTY HAGMIOAEHUA «MNOA3EMHbIE BOAbl» BO3JeACTBME OTMeYa-
Nocb Ha UNOBbIX Nnowagkax punnana «OpwasogokaHan» YT «ButebckBogokaHan» r. OpLiu.

B cOOTBETCTBMM C YCTaHOBAEHHbIM MUHUCTEPCTBOM MPUPOAHbLIX PECYPCOB M 0XPaHbl OKPYXalLeid cpebl
Pecny6nunkun benapycb nopsagkom (npukas ot 18.03.2020 Ne 84-O/[] «O HeKOTOpbIX BOMpocax oT6opa npob u npo-
BefeHNs U3MepeHui»), PLLAK ocywecTsnseT ot6op npob u npoBefeHne M3MepeHWi A B 061aCT 0XpaHbl OKpPY-
Xatoulei cpefbl Ha Tepputopun r. Opwun 1 OpLIAaHCKOro p-Ha No 3asBKaM BuTebckoro 061acTHOro KomMmuTeTa
MPUPOAHBLIX PECYPCOB 1 OXPaHbl OKPY>XatoLlel cpefbl B OTHOLWEHUMW CNefyroWwnx 06beKTOB: BbIGPOCHI 3arpas-
HAKLWUX BewecTB B aTMOC(epHbI BO34YX OT CTaLMOHAPHbIX U MOBUAbHbLIX UCTOYHWKOB BbIBPOCOB; COHPOCHI
CTOYHbIX BOJ B MOBEPXHOCTHbIE BOAHbIE 06BLEKTBI, B TOM YuUC/e 4O U MOC/e NPOXOXAEHUSA Yepe3 OUUCTHbIE CO-
OPYXXEHWSA CTOYHbIX BOA; 3eM/M (BK/KOYAs NMOYBbLI) B palioHe PacnoioXXeHUs BbISABAEHHbIX UN NOTEHLMANbHbIX
MCTOYHWNKOB UX 3arpA3HEHUS.

MOHUTOPUHT aTMOCHEPHOTro Bo3gyxa. MOHUTOPUHI aTMOC(epPHOro Bo3ayxa r. OpLn NPOBOAUTCA Ha Tpex
NMYHKTax HabNOAeHWIA C AUCKPETHBIM peXXxMmMoM oT6opa npo6: Ne 1- yn. MonoaexHas, Ne 2 - yn. JleHuHa, Ne 3 -
yn. MakraysHas. Pecny6aMKaHCKUM LLEHTPOM MO FMAPOMEeTeopOsiorum, KOHTPOIKO Pagu0aKTUBHOIO 3arpsa3HeHuns
M MOHWUTOPUHIY OKpyXalled cpeabl» (ganee - benrmapomeT) OCYL,ECTBAAETCA W3MEPEHUE KOHLEeHTpauuu
TBEPAbIX YacTuL (HeagnddepeHLMpoBaHHas No coCTaBy NblNb/aapo30/b), Cepbl AUOKCUAA, YINepoja okcuaa, a3o-
Ta juokcuga, popmanbaernia, MeTeoponormMyeckux napaMmeTpos.

OCHOBHbIMU UCTOYHMKAMW 3arps3HeHNs aTMOCepHOro Bo3ayxa ABNAITCA NPeANnpUATUA TEMNO3IHEPreTUKM,
ra3oBoiA, 1erKOW MPOMBbILIIEHHOCTH U aBTOTPaHCMNOPT.

MepeyeHb HaxoAALIMXCS B BefeHUM MUHMCTEpPCTBA NMPUPOSHbLIX PECYPCOB U OXpaHbl OKpYXatloLlel cpefbl
Pecny6nukn benapycb NyHKTOB HabMoAeHUI pagMaLMOHHOT0O MOHUTOPUHIA YTBEPXAEH NOCTaHOBNEHNEM Mu-
HMUCTepCTBa NPUPOAHbLIX PECYPCOB M OXPaHbl OKpYyXXatollel cpeabl Pecnybnuku Benapycbh o1 08.04.2014 Ne 20.

TexHonorus v pernameHT paboT No NpoBefeHUI0 pagnaLMOHHOT0 MOHUTOPUHIA U310XKeHbl B MIHCTPYKUUK
0 NopsAKe NPoBeAEeHNA HabMOAeHU 3a eCTECTBEHHbBIM pafnaLMOHHbBIM POHOM M pagMOaKTUBHbLIM 3arpsi3HEHUEM
aTMoc(epHOro BO3fyxa, MOYBbl, MOBEPXHOCTHbLIX M MOA3EMHbIX BOJ Ha MyHKTax HabnwoAeHU pagnaLmoHHOro
MOHUTOPWHTA, YTBEPXAEHHON NpMKazoMm MUHUCTePCTBA NPUPOAHBIX PECYPCOB M OXPaHbl OKpPY>XatoLlel cpegbl
Pecny6nunku benapycb o1 18.07.2014 Ne 230.

B OplaHCKOM p-He pacrnofioXeH 1 NyHKT HabnofeHwid 3a paguoaKTUBHLIM 3arps3HeHUeM aTMOC(epHOro
BO3fyXa, l4e eXejHeBHO U3MepseTcA YPOoBeHb MOWHOCTM fo3bl (M) ramma-usnydeHmsa, Mk3s/4. Mo gaHHbIM
Benrmgpometa, pe3ynbTaTtbl, NonyyYeHHble U B 1 kBapTane 2020 r. n 3a Becb Nepuoj HabMOAEHUNA, CBUAETENb-
CTBYIOT, UTO MpeBbileHNit M, Hap eCTECTBEHHbIM pajMaLuOHHbIM (POHOM He 3a)MKCUpOBaHO: ypoBeHb M/ Ha
[aHHOM NyHKTe HabnwoaeHuin He npeBbiwaeT 10 MK3B/Y.

B xofe cTauMoHapHbIX HabAeHUI, MPOBOAMBLUMXCA 6OMbLIYIO YacTb rofa, COCTOAHWE aTMOCHEpPHOro BO3-
JyXa OUeHUBanocb Kak cTabunbHO xopollee. ¥YXyALeHWe KayecTBa BO3AyXa B NeTHUI nepuof 6bi10 CBA3AHO
C MOBbIWEHHbIM COEpPXaHWeM B BO3AyxXe (hopMabierunja.

MakcumanbHble MOKaslaTenn M3 pa3oBbiX KOHLEHTpauuii TBepAbix yacTuy (HeguddepeHUUpoBaHHas no co-
CTaBy MblNb/a3p030/b), a30Ta AUoKcnaa n yrnepoga okcuaa coctasnsanm 0,7 NAK. CpegHunii ypoBeHb 3arpsizHe-
HUS BO34yXa a30Ta AUOKCMAOM B 3UMHWIA nepuof 6bin B 2 pasa Bbille, YeM 1eTOM. HekoTopoe yBennyeHne KOH-
LLeHTpauuin TBEPAbIX YacTML, OTMEYEHO B NepMoabl € AePuuUTOM 0cafKoB. Ce30HHbIE N3MEHEHUSA KOHLeHTpaLuii
yrnepoja okcufa HesHaunTenbHbl. CofepxaHue B BO3Ayxe popmanbiernja onpesensnm T01bKo B UKOHE—ABIY-
cte. B 37 % npoaHanu3npoBaHHbIX NP0O6 3ahMKCUPOBaHbl KOHUEeHTpaumn Boiwe 0,5 MAK.

CyliecTBeEHHOE YBENMYEHUE YPOBHSA 3arpsa3HeHuns Bo3gyxa opManbaernaom 3ahnKCUpoBaHo BO BTOPOiA fe-
Kaje 1ions, nepBoii 1 BTOPOW geKajax aBrycra. bonblie Bcero 3arps3HeH Bo3ayx popManbaermiom B paioHe yn.
MakraysHas. [lons npo6 ¢ KOHLUEHTpaLMAMU Bbille MaKkcMManbHoOW pasoBoi MAK B ykazaHHOM paiioHe cocTaB-
nana 12 %. MakcmMManbHas M3 pa3oBbiX KOHLEHTpauuii gopmanbaernga B panoHe yn. MakraysHas npesblllana
HopmaTuB KayecTBa B 2,8 pa3sa. [peBblleHNs HOpMaTUBa KauecTsa rno opmansgerngy (8 1,6-1,9 pasa) saukcu-
poBaHbl TakXe B paiioHax ynuy MonogexHas u JleHuHa. CofepxaHuie B BO3yXe CBMHLLA U KafMUA COXPAHANOCh
cTabunbHO HU3KMM. B nocnefHue rofbl NPoCNeXXmnBaeTca TEHAEHLNA CHUXEHUSA COLepXXaHUa B BO3AYXe CBUHLA.
[dvHamuKa cpeHerofoBbIX KOHLEHTPAL WA yrneposa OKCuaa 0UeHb HeyCTOWYMBa.

MOHWTOPUHT 3eMenb. B pamkax npoBefeHNa MOHUTOPUHIA 3eMefib Ha TeppuTopun 1. Opwmn n OpwaHckoro
p-Ha NpoBOAATCA HAONIO LEeHUS 38 XUMUYECKUM 3arpasHeHremM 3eMenb. OCyLWecTBAAKOTCA 3TU Meponpuatus ben-
TMAPOMETOM.
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Ha Tepputopun r. Oplin NpoBoAATCA HabMOAEHUA 38 XMMUYECKUM 3arps3HeHnem 3eMesib. B npobax noysbl
aHanu3anpyeTcs cofepXXaHue TaKUX TAXENbIX MeTann0B, Kak KafgMuil, UMHK, CBUHEL, Mefb, HUKe/b, MapraHed,
a TakXXe Cynb(haTtoB, HUTPATOB, HePTeNpPoLyKTOB, 6eH30(a)nnpeHa, n3yyaeTcs KUCNOTHOCTbL nous (pH). Mepuo-
LWYHOCTb HabnaeHwuii coctasnseT 1 pas B 5 neT. Mo gaHHbIM benrngpomeTa, B r. Opwe HabnAeHUS NPOBO-
annnce B 2006, 2010 1 2015 rr.

Ha Tepputopumn OpLUaHCKOro p-Ha pacnonaraeTca OAWH U3 AeBAHOCTA MYHKTOB HabnlAeHWi 3a XumMuue-
CKUM 3arp3HeHMeM 3emenb Ha POHOBbLIX TeppuTopuAX. OnpepenseTcs cogepXaHue B NoUuBe TSHKENbIX MeTana08
(oblwee comepxaHue), cynbdaToB, HUTpaToB, pH. MepuoanyHoCcTL HabnoaeHMiA cocTaBnsaeT 1 pa3 B 6 neT. Ha-
6ntogeHns nposogmnuce B 2014 r.

XunMuyeckune 3arpasHeHns semens B r. Oplie onpefenanucb Ha TPUALATU NATU NYHKTax HabnogeHui, pacno-
NOXEHHbIX B pa3HbIX PYHKLNOHANbHbIX 30HaX ropoja. MIx pesynbTaToM ABAAKOTCA NEPBUYHbIE AaHHbIE, NONYUYEH-
Hble Ha NYHKTax HabnoAeHWi. B COOTBETCTBUMN C MHCTPYKLUMel 0 nopsgKe NpoBeAeHUs HabnoaeHW 3a XUMN-
YeCKMM 3arpsisHeHUeM 3emMefb, NepBUYHbIE faHHble, a TakXe AaHHble 0 MeCTOMOIOXKEHUN NYHKTOB HabnoaeHW
XpaHATcA B 6a3e AaHHbIX YNOJHOMOYEHHON rocyfapCcTBeHHON opraHu3auum - benrugpometa. B MAL, MoHUTO-
puHra emesnb pe3ynbTaTbl HA6NO4EeHNI NPefOCTABAAOTCA B BUAE aHAIMTUYECKON 3KONOTMYecKoi nHpopmaLuu,
Nnosy4yeHHOl B pe3ynbTaTe cucTemMaTU3aLnmM U aHann3a NepBUYHbIX AaHHbIX.

EXxerogHo pesynbTaTbl NpOBefeHUS MOHWTOPWUHra 3emenb npegocTtasnstoTca B TMAL, gna ny6nukaumu
B c60pHMKe «HaunoHanbHasa cucTemMa MOHUTOPUHTA OKpYXKatowei cpedbl B Pecny6nvke benapych: pe3ynbTathl
HabnwaeHWi». B 3N1eKTPOHHOM BUAe NHDOPMaLMs TakXXe pasMeLaeTca Ha cTpaHuue AL, MOHUTOPUHTa 3eMefb
Ha calite YT «[MpoeKTHbIA MHCTUTYT benrnnposem» B pasgene «Pe3ynbTathl HabnogeHNA» [2; 6—7].

MOHUTOPUHT MOBEPXHOCTHbLIX W NOA3EMHbIX BOA. MOHUTOPUHI NMOBEPXHOCTHbIX BOA B OpPLUAHCKOM p-He
NpoBOAMTCA Ha pekax ALpoB, Henp Bbilwe U HMXe . Oplin, o3ep JeBUHCKoe n OpexoBCKOe.

B 1a6n. 1npeacTaBfieHbl JaHHble 0 MYHKTax HabnoAeHW rocyjapCTBEHHON ceTn HabnoAeHWIA 3a COCTOAHM-
€M MOBEePXHOCTHbIX BOA (A4aHHble benrngpomerta).

Tabnnuya 1
MyHKTbI HAb6NO4EHNI FOCYAAPCTBEHHOWN CceTW HabNOAEHN 32 COCTOSSHMEM MOBEPXHOCTHbLIX BOA
Table 1
Observation points of the state observation network surface waters
HavvieHoBaHVe MecToHaxoxeHve
MOBEPXHOCTHOTO . .
BOJHOr0 0GLEKTA OGriacTb, paiioH, Hace/eHHb I MyHKT ["eorpagmyecKvie KOOpAVHaTLI
03. OpexoBcKoe Butebckas, OpLuaHckumia, B 4,0 KM OT I. . OpexoBcK 54°4319.39" CLL
30°28'21.59" B4
03. OpexoBcKoe Butebckas, OpLuaHcKumia, B 2,1 KM OT I. 1. OpexoBCK 54°41'55.59" CLL
30°27'56.68" B/1
03. [leBMHCKOe Bute6ekas, OpLuaHCKui, B 3,6 KM OT H. M. 3aMOCTOUbE 54°48'27.4" CLU
30°19'59.57" B4,
03. [leBnHCKoe Butebckasi, OpLuaHckuii, B 1,1 KM OT H. N. 3aMOCTOubE 54°47'15.95" CLU

30°21'31.6" B/

MOHUTOPUHT NOA3EMHbIX BOJ MPeACTaBAseT cob0l CMCTEMY perynsipHbiX HabMOAeHWI 38 UX COCTOSAHUEM
Mo rMAPOreosorMYecKUM, rMAPOXMMUYECKUM M APYTUM NOKasaTensaM, a TakXe OLEHKY UM MPOrHo3 ero usamMeHe-
HUS B LIeNSIX CBOEBPEMEHHOTO BbISIBIEHUSI HEFATUBHbIX NMPOLLECCOB, MPELOTBPALLEHNS X BPELHbIX NOCNeACTBUIA
M onpefeneHus apheKTUBHOCTA MEPONPUATUIA, HaNPaBAEHHbIX Ha pPaLMOHaNbHOE UCMOJIb30BAHWE 1 OXPaHy NofA-
3eMHbIX BOA. MOHUTOPUHT NMOA3EMHbIX BOS BKAKOUYAET U3yUYEHUE TMAPOre0XMUYECKOro M YPOBHEBOIO pPeXuMma
MoA3eMHbIX BOA,.

KonnuyecTBO U MECTOHAX0XAEHWE MYHKTOB HAGMHOJeHU TOKANbHOTO MOHUTOPMHIA 3arpA3HEHU NOA3eMHbIX BOA,
MepuoAMYHOCTb HabMOAEHNI 1 NepeYeHb PUANYECKUX NULL, OCYLLECTBAAIOLUX NPOBEAEHNE TOKANbHOTO MOHUTO-
puUHra okpy»xatouiein cpegbl OpLaHCcKoro p-Ha Butebckoi 06:., npeacTaBfeHbl B Tabn. 2 (gaHHble benrmgpomeTa).

OCHOBHbIM MCTOYHUKOM 3arpsi3HEHUs MOA3eMHbIX BOJ ABMSETCH CE/IbCKOX0351MCTBEHHAs AeATeNbHOCTb, CBf-
3aHHasi C NPUMEHEHUEM MUHepabHbIX YA00PEHUA 1 CPeLACTB 3alyMThbl PACTEHMWIA, OTPaXXEHMEM YEro cayXxaT no-
BbILLEHHbIe BE/IMUYNHbI 06LLE )XeCTKOCTH, 06 el MMHepanu3aLun, KOHLEHTPaL UM COeUHEHNIA a30Ta, X/TOPULO0B.
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Mo AaHHbIM N0KaIbHOr0 MOHMTOPUHIA MO 06BLEKTY HAONIOAEHNS «MOA3EMHbIE BOAbI», BO3AECTBUE OTMEYaI0Ch
Ha WNoBbIX nnouwlagkax unvana «OpluasogokaHan» YT «ButebckBofokaHan» r. OpLuw.

No
n/n

Tabnnua 2

O6bEKT Hab/AEHWNIA «MOf3eMHbIe BOAbI B PaiioHe PacrofioxXeHUst
BbISIBIEHHbIX UMW MOTEHLMANBbHBIX UCTOYHUKOB UX 3arpsi3HEHUsI»

Table 2

Observation object «groundwater in the area of location of identified or potential sources of their pollution»

HaviMeHOBaHVie OpUANYECKOTO LA,
OCYLLECTB/SIOLLIETO OKAIbHbIIA MOHUTOPUHT

dunmnan «OpaHckas T3y Butebekoro
pecny6/IMKaHCKOro YHUTApHOTO NpeAnpusTus
3/1EKTPO3IHEPTETUKUN «BNTEBCKIHEPTO»

KoMMyHanbHoe yHUTapHoe NpeanpusTue BOAo-
MpPOBO/HO-KaHaIM3aLMOHHOT0 X03siicTBa «Op-
LIaBoAOKaHan» OpLUAHCKOro paiuncnonKoma

[JlouepHee KOMMYHabHOe CMeLnanm3mpoBaH-
HOe aBTOTPaHCMOPTHOE YHUTapHOe npeanpu-
ATWe MO caHUTapHOl 0UNCTKe ropoga «OpLuaH-
cKas cneyasTobasa»

TyHKTbI HAB/HOAEHMIA NTOKANBHOMO MOHUTOPUHTA

Konn4e-
CTBO

5

lMeprognyHoCTL
MECTOHaXOXLEHWe, UCTOUHUK BPEAHOro HabnoaeHui
BO3/EMCTBYA HA OKPYXAIOLLYIO Cpesy
$oHOoBas 1 HabngaTenbHble 1pas B rog
CKBaXXWHbI, LLINaMOOTBas, NPOMbILL-
NeHHasa naowaaka npeanpuaTus,
r. Opwa, yn. FOxHasgq, 1
®oHOoBas 1 HabnogaTenbHble 1pa3 B rog
CKBa)XXWHbI, N/10Bble MI0LWAAKN
B yepte I. OpLun
®oHoBaa 1 HabnogaTeNbHbIe 1pa3 B rog
CKBaXXUHbI, nonnuroH TKO
r. Opwwu, H. n. beneso
doHoBas 1 HabnogaTeNbHbIe 1pa3 B rog

CKBaXXMHbI, nonuroH TKO
r. n. OpexoBcK

Pe3ynbTaTbl UCCNENOBAHNS U UX 06CYXKAEHNE

Cogep>KaHue n HanonHeHue NHopMaLnoHHOTo pecypca «CucTema OHNAAH-MOHUT OPUHTa COCTOSHUA
KOMMOHEHTOB OKpy>katleid cpegbl r. Opwn n OplwaHckoro paitoHa». OH NpeAcTaBaseT CO60M OTKPbITbINA
N He TpebyoLW i NOKyNKU nuueH3nn We0-opueHTUPOBaHHbIN CepBepHbIA NMPOrpaMMHbIA KOMMNJIEKC, OCHOBAH-
Hblli Ha TC-TeXHONOIMAX U NpeAHAa3HaUYeHHbIV 418 XpaHEHUS ¥ MaHUMYNALUM JaHHBIMU, XapaKTepu3yoLwmmMm
pa3nnYHbIe KOMMOHEHTbI OKpY>KatoLLein cpeapl . Oplum (54°30' ceBepHO WNPOTLI 1 30°24' BOCTOYHOI JONTOTbI)
1 OpLlaHCKoro p-Ha BuTebcekoii 06n. Pecny6nuku benapych (puc. 1).

ala
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HaumeHoBaHue MCTOUHMKA: Bbinyck Mukpopaiiok'

CTOUHBIX BOZ C OUMCTHBIX COOPYXEHUIA
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500-600
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Puc. 1 Mpumep (NUAOTHBIA BapnaHT) Web-0preHTMPOBaHHOIO KapTorpagmueckoro MHTepgeica MHHOPMaLMOHHOIO pecypca:
a) MHhopmaLus 0 BbIGPOCaX B BO3AYLLUHYHO cpefy U 3arpsi3HeHUsIX TPaHCMOPTHbLIX MarucTpaneid; 6) pesynbTaTbl MOHUTOPUHIA BO3AYLLHOM
Cpefbl; B) pe3ynbTaTbl MOHUTOPUHIa BOAHOM Cpefbl; I) pe3y/bTaTbl MOHUTOPMHIA MOYB C MCMO/b30BaHMEM PacTpOBOIi NOANOXKM Google Maps

Fig. 1L An example (pilot version) of a Web-based cartographic interface of an information resource:
a) information on air emissions and pollution of transport routes; b) results of air monitoring;
c) the results of monitoring the aquatic environment; d) the results of soil monitoring using the raster background Google Maps

36



M3yuyeHune 1 peabunmntaLmsa sKOCUCTEM
The Study and Rehabilitation of Ecosystems

OCHOBHbIM COflepXXaH/WEeM BblLLIEYKa3aHHOr0 pecypca ABAsSeTCA MH(popMauus 06 UCTOUYHMKaX BbIOPOCOB -
TEXHONOrMYeCKOM U MHOM 060pYL0BaHUK, TEXHOMOMMUECKUX MpoLeccax, MallnHax, MexaHu3max, B rpouecce
paboTbl KOTOPbLIX OCYLLECTBAAETCS BbIOPOC 3arpsA3HAIOLWMNX BELLECTB; 00beKTax BO3LENCTBUSA Ha OKPYXatoLLyHo
cpedy - MecTaxX HaxXOXAeHWs WK COCPefOTOYEeHUS UCTOYHWMKOB BbIGPOCOB (MHXKEHEPHbIE COOPYXXEHWS, B TOM
yuncne Joporu, NPoM3BOACTBEHHbIE 34aHNSA U UHble NO0OHbIE 06BEKTHI); 3arpA3HAIOLLNX BELLECTBAaX - XUMUYe-
CKMX BELLeCTBAX UM MX CMECAX U MUKPOOPraHusmax, Haamume KOTOPbIX OKa3blBaeT BpeLHOe BO3MENCTBME Ha
OKpY>XXatoLLyto cpefy.

CTpykTypa 6a3bl 4aHHbIX MHhOpMaLUoHHOTO pecypca. CTpyKTypa (Mogenb AaHHbIX) 6a3bl JaHHbLIX NHDOP-
MaLMOoHHOro pecypca «CucTemMa OHMaiH-MOHUTOPUHIA COCTOSAHWUS KOMMOHEHTOB OKpYXXatoLeid cpelpbl . OpLum
1 OpLUAHCKOro paioHa» BK/OYaeT B cebs cnefytoLine 06beKTbl AaHHbIX (Tabauubl U NONs): paioHbl, HaceneH-
Hble MYHKTbI, NpeanpuaTua (060cobneHHble nogpasfeneHus (huamansl) 1 NPOU3BOACTBEHHbIE MOLAAKN), AB-
naolwmecs o6beKTamMmy NPUPOLONO/bL30BaHUS U UMEIOLLME LeCTBYIOLWME BblfaHHbIe pa3peLleHns Ha BbIGpOChl
3arpsi3HAOLWMX BELLEeCTB U NapHUKOBBLIX ra3oB B aTMOCHeEpHbIA BO3AYX; topuanyeckue nuua (060cobneHHble
nojpasfeneHns), ocyLecTBASAIOWME NOKabHbIA MOHUTOPUHT; 00BbEKTbI BO3AEACTBUA 3arpsa3HAIOLLMX BELLECTB
M NapHUKOBLIX ra3oB (KWble MacCuBbl, 03L0POBUTENbHbIE YUPEXEHUS, MECTa U 30Hbl OTAbIXa U TaK Janee);
HOPMaTVBbl AONYCTUMbIX BbIOPOCOB 3arpA3HAIOLLMX BELLECTB U MapHUKOBbLIX ra30B OT CTaLMOHAPHbLIX UCTOY-
HMKOB B aTMOC(EPHBIA BO3AYX; NPEBbILLEHNUS NPUPOAONOL30BATENAMI HOPMATUBOB AOMNYCTUMOro cbpoca no
00beKTY HabnogeHuin «CToUHbIE BOAbI»; MPeBbILLIEHUS NPUPOLONoNbL30BaTeNsMn Hopmatmeos MAK 3arpsasHs-
IOLLMX BELLECTB B NOBEPXHOCTHbIX BOAHbLIX 00bEKTaxX U COOTHOLLEHUS KOHLEHTPaLUiA 3arpasHAIOLLMX BELLeCTB
B KOHTPOJ/IbHOM CTBOpE K KOHLEHTpauusm B (poHOBOM cTBOpe 60see 1 (cooTHowWweHUs CHCh>1) no o6bekTy Ha-
6ntofeHN «OBEPXHOCTHbIE BOAbI»; COOTHOLLEHME PaKTUUYECKON KOHLeHTpauumn B HabntoaaTeNbHON CKBaXMHe
K (hOHOBOV N0 06bEKTY HabMOAEHWI «[oa3eMHble BoAbl» 6onee 1 (cooTHoweHuss Ca/Ch>1); pe3ynbTaTbl MOHU-
TOopuHra (oT6op Npo6 1M NpoBefeHMe U3MePeHMW) BbIGPOCOB 3arpA3HAIOLLMX BELLECTB B aTMOCHeEpPHbI BO3ayX
OT CTalMOHapHbLIX UCTOYHMKOB, COPOCOB 3arpA3HAIOLLMX BELLECTB B COCTaBE CTOYHbIX BOA, BbIOPOCOB 3arpa3Hs-
OLLMX BELLECTB OT MOOU/bHBLIX MCTOYHWUKOB M 3eMefib (BK/IHOYas MOoYBbI); pe3ynbTaTbl paAanalMoHHOro MOHUTO-
pvHra paguaLMoHHOro hoHa 1 paguoakTUBHOMO 3arpsi3HEHMS aTMOC(EPHOr0 BO3A4yXa, NOYBbI Y MOBEPXHOCTHbIX
1 NOL3eMHbIX BOZ; TPAHCMNOPTHbIE MOTOKN U PEXUMbI ABMXEHMS U ap. (Tabsn. 3).

MpepacTaBneHHas CTPYKTypa COLePXUT 00BbEKTbI JaHHbIX, NpefHa3HaueHHble 418 MHaMWYECKOro XpaHeHus
nHopMaLMy Tuna MaccueoB B thopmate JSON, Hanpumep, 415 3HaYeHWI KOHLEHTPaLMKN pasinyHbIX 3arpasHa-
oL WX BELLECTB, a Takxke 00/1afaeT YHUBEPCANbHOCTLIO U CMOCOGHOCTLIO K AaNbHeiLlein mogngukaLmm n mac-
LUTabUpoBaHUIO.

CgoiicTBa M aTPUBYThl NHPOPMALNOHHBLIX CNOEB NHKDOPMALMOHHOTO pecypca. VIHpopMaLnoHHbIe cnou
NHHOPMALMOHHOIO pecypca «Cuctema OHNAH-MOHUTOPUHIA COCTOSHUA KOMIMOHEHTOB OKpPYXKatoLein cpefbl
r. Opwwm 1 OpLUaHCKOr0 painoHa», COBMELLEHHbIE C KapTorpauyecKUMy pacTpoBbIMU U BEKTOPHLIMU aHHbIMU,
XpaHATCA Nof ynpaeneHveM cepeepa 6a3 aHHbIX U XapakTepu3yroTca CBONCTBaAMU U aTpubyTaMu ¢ onpeaeneH-
HbIMW CTUAAMW OTOOPaXKeHUS AaHHbIX. OHM COOTBETCTBYIOT reono3vumn CTaumoHapHbIX UCTOUHUKOB BblGPO-
COB; reOMEeTPMM 1 NapameTpam TPaHCNOPTHOW CETU; XapaKTePUCTMKaM TPaHCMNOPTHbIX MOTOKOB; (DOPMUPOBAHMIO
1 OTOBPAKEHUNIO KapTorpapuyeckmx gaHHbIX; BbIGOPY 1 06paboTKe faHHbIX C MOMOLLbI PA3INYHBIX UHCTPYMEH-
TOB; OTOOPaXKEHWNIO METOK 1 [06aB/IEHNI0 KOMMEHTApWEB U T. [,

Mopsfok akcnayaTayum u PyHKLNOHANbHbLIE BO3MOXKHOCT W UH(opMalunoHHoropecypca. CornacHo npu-
MEHEHWUIO MHHOPMALMOHHBLIX CUCTEM W TEXHONOTMA, UHPOPMAaLUOHHLIN pecypc «CuUcTemMa OHaNH-MOHUTO-
pyHra COCTOSHUA KOMMOHEHTOB OKpY>KatoLleil cpedbl . Opluin n OpLuaHCKOro parioHa» npeacraBnset coboi
MPOrpamMMHbIA KOMMNJIEKC B BUAE €4MHOr0 OAHOCTpaHuM4YHoro Web-npunoxeHus, paspaboTaHHOro ¢ MCMONb30-
BaHWEM OMpeAeNeHHOro CTeKa TEXHONOruin 1 nnatdopm (hpeliMBOpKOB), 61M6AMOTEK 1 thopmaToB. OHM ynpoLla-
0T CO3faHue 1 NOAAEPXKKY TEXHUYECKU CNOXHBIX U HArpYXXeHHbIX CEPBEPHbIX NPOEKTOB, OPUEHTUPOBAHHbLIX Ha
YAaneHHyo paboTy ¢ KapTorpajguyeckumu gaHHbiMu: Nodejs - nporpammHasi nnatgopma, paspaboTtaHHas Ha
OCHOBe 6a30BOro NporpaMMHOro obecneyeHus (geuxka) Google Chrome V8 1 TpaHcanpytowas yskocneuuanu-
31pOBaHHbIN A3bIK JavaScript B A3bIK 06LLEro HasHaydeHus; Vue.js - JavaScript-hpeiiMBOPK C OTKPbITbIM UCXOA-
HbIM KOZOM A1l CO34aHus M0J1b30BaTe/IbCKUX MHTepdeicoB; GeoServer - cepBep C OTKPbITbIM UCXOAHBLIM KOLOM,
npefHa3HaYeHHbIN A1 pasMelleHmns reorpaduyeckux faHHbix; PostgreSQL / PostGIS - nonHOgYHKLMOHab-
Hasi, 00beKTHO-PeNALMOHHAs, CBOOOAHO pacnpocTpaHseMas cucTema ynpas/ieHus 6a3aMu aHHbIX C OTKPbIThIM
MCXOAHbIM KofloM; GPX - TeKCTOBbI/ (hopmaT XpaHeHust U 06MeHa faHHbIMU GPS, 0CHOBaHHbIN Ha CTaHgapTe
XML u aenstowumiics cBo604HO pacnpocTpaHAeMbIM.

BBog 1 MaHMNyNALmMS JaHHBIMU MH(OPMaLVMOHHOIO pecypca OCyLLecTBAseTCA Yepes 6a3y faHHbIX C UCNOSb-
30BaHWEM ONpeAeeHHON PerncTpaLoHHON MH(opMaLun (NorMHa U Napons), pasrpaHnymMBaroLLein npasa nosb-
30Batesiell N0 (YHKUMOHA/IbHBIM NPU3HaKaM A1a (hopMUPOBaHNA COOTBETCTBYIOLLMX 3anpocoB, BU3yanu3auunm
JaHHbIX ¥ NPOYMX LeNCTBUIA.
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Tabnunua 3

CoKpallleHHas (cBogHas) CTPYKTYpa AaHHbIX 418 Hano/IHeHMs 6a3bl JlaHHbIX MH(POPMALMOHHOIO pecypca

Table 3

Abbreviated (summary) data structure for filling the information resource database

Tabmupl
MpeanpuaTys, SBNSIOLLIECS

MNoms
HasBaHWe NMpeanpuaTh

EoyHULBI v3vepeHns
TEeKCT

MprpoA0No/L30BaTENAMM FOPUANYECKIIA agpec TEKCT

W NMEIOLLIE PASPELLEHNA HA  ganopLIif BLIGPOC BELLIECTB T/ 108

BbIBGPOCHI 3arPsI3HAOLLMX B aTMOCHEPHb IV BO3AYX

BELLECTB 1 NapHIKOBLIX Ta30B . anyanie (qonsi) BELLIECTB (XMMMYECKIX COEMMHEHMIA) T/ rog (%
)

B aTMOC()epHbIiA BO3ayX, pas-
PEeLLEHNs Ha cneuyabHoe
BOZLOMO/b30BaHNE U1 KOM-
MNeKCHbIe NPUPOJ0OXPaHHbIE
paspeLLeHmst

B Ba/IOBOM BblGpoCe

06beM cbpoca CTOUHbIX BO, Ha MOBEPXHOCTHbIE BOAHbIE

06bEKTbI, M0/MS MALTPALWK, NECHAHO-TPaBUIiHbIE
hUNbTPbI ¥ Tak ganee

reorpagmueckie KoopauHarbl

Thicsy M3/ rog,

LUMpOTa, AONrOTa

MecTa 1 pesy/nbTarbl Ha3BaH1e MecTa TeKCT
MOHUTOPMHIa BbIGPOCOB Ha3BaHVe BELLECTBA TEKCT
(MCTOUHVK 1 NOYBbI) KOHLIEHTPALMA BELLeCTBa MKr / M3
CPE/HEro/ioBas KOHLIEHTPALWS BELLECTBA MKT / M3
Mpese/bHO OMYCTMAsA KOHLIEHTPALMS BeLLecTsa MKT / M3
[ata HabntogeHus (oTéopa npob) fara
reorpaguueckie KoopayHarhl LMpPOTa, AONroTa
MecTa 1 pesy/bTarbl Ha3BaHWe MecTa TEKCT
MOHMTOpUHra c6POCOB Ha3BaH/ie BeLLIECTBa TeKCT
(CTOUHble, NOBEPXHOCTHbIe KOHLIEHTpALIS BELLIECTBA VKT / M3
E'OZ?)%?’eMH"'e (TpyHTOBbIE) CPe[Herofi0Bast KOHLIEHTPALWSA BeLLECTBa MKT / M3
Mpese/bHO OMYCTMAsA KOHLIEHTPALMS BelLecTsa MKT / M3

[aTta HabntogeHus (oTéopa npob) fara
NepuoANYHOCTL HabnogeHWiA (0T6opa Npob) pa3 B rog (MecsiL, Heaeno

WK fieHb)
MecTa 1 pe3ynbTa- Ha3BaHVie MecTa TeKCT
Thbl paanaloHHOro YPOBeHb MOLLHOCTU [J03bl FaMMa-U3TyYeHNs MK3B/ Y
MOHMTOPWUHIA PaAVALUMOHHOTO  nepnoanuHOCTL HabMoaEHNI pa3 B rog (MecsiL, Hefento
(hoHa 1 paaMoaKTMBHOIO WIN fieHb)

3arpsi3HeHns aTMoctepHoro
BO3/yXa, MOYBbI 1 BOAbI

HopmaTyiBbI 0MYCTUMbIX Ha3BaHWe BeLLeCTBa TEKCT
BbIGPOCOB 3arPsA3HSAHOLLMX Koz TEKCT (4mco)
BELLECTB 1 NMapHNKOBbIX TA30B  ynace omacHOCTM TEKCT (4ncno)
B aTMOC(PEPHbIN BO3AYX HOPMATVIB MPefeNbHO JOMYCTMOTO BbIGpoca umcno

reorpaMyecKme KoopamHarbl LMpOTa, AONTOTa

WckntoueHrne BO3MOXHOCTY HECAHKLIMOHMPOBAHHOMO AOCTYNA K CUCTEME C LiefbH0 NPeoTBPaLLEeHNs YTEUKM,
XULLEHWS, NCKXKEHUS, MOAAENKNA N YHUUTOXEHMS MHADOPMaLUm 06ecneynBaeTcs WTAaTHBIMU CPeACTBaMM U Me-
TOfamu, NPeayCcMOTPEHHLIMU UCMOMb3YEMbIMM OMEPaLMOHHbIMK cUcTeMamMu. Kaxablii Monb30BaTenb NpOXoanT
ayTeHTM(hMKaumMto (BBOA NOrnHa 1 napons). MNpaea AocTyna nonb3oBarteneit K MHHOPMaLMOHHbIM pecypcamM pas-
rpaHnyeHbl B COOTBETCTBUM C BbINOSHAEMbIMU PYHKUMAMU. AHTUBMPYCHAA 3allMTa 06ecrneymBaeTcs nepuosm-
4eCKn 0OHOBSAEMbIMY aHTUBMPYCHBLIMMW MPOrpaMMHbLIMY CPeACTBaMU, YCTaHOBEHHLIMU Ha cepeepe (cepBepax).
YTpo3bl CO CTOPOHbI BHELLIHErO BMeLLATeNbCTBA U3 F1006a/bHOM ceTu Internet 610KMPYIOTCS CneumanbHbIMK Npo-
rPaMMHO-TEXHUYECKMMU CPELCTBaMU, anpo6UPOBaHHLIMK B MUPOBOI MpakTuke. VIH(popmaLms 0 npefocTaB/eH-
HOM /IOTVHe, Napose, amMnanmn, UMeHN, 0TYECTBE 1 JO/HKHOCTM 3aHOCUTCA B XKYPHa afMUHUCTPUPOBaHNS B By-
M&XHOM WM 31EKTPOHHOM BUJE.

[ns npoBefeHns aHaIMTUYECKNX PaboT C MCMO/b30BaHKEM CUCTEMbI (BbIOOPKa MO 3arpocam, NOCTPOeHNE rpa-
(hMKOB 1 AnarpaMm v Tak fanee) yrnosHOMOYEHHbIE COTPYAHMKIM NOyYaloT 4OCTYN K COOTBETCTBYHOLLMM (hopMam
CO34aHNs 3aMpoCcoB N OTYETOB. TeXHUYECKMe acrekTbl (HOPMMPOBaHNS OTUETOB M 3arMpOCOB PeriaMeHTUPYHOTCS
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1 yTBepxaatoTcs. Mpu ncnonsb3oBaHUM B MHOPMaLMOHHO-aHAIMTUYECKMX MaTepuanax MHopMawmm, nonyyeH-
HO M3 CUCTEMbI, CCblIKa Ha Hee 06s3aTenbHa. JocTyn K MHhopMaLMm CTOPOHHUM (L0BEPEHHbIM) OpraHmn3aLmsam
N IMLaMK OCYLLECTBASETCA NyTeM NOoAyYeHWUs MHGOPMaLMK No 3anpocy WAn No UHAMBUAYaNbHOMY [0roBOpY
(B cnyyae BO3MOXHOCTM U LieNecoobpa3HoCTX) B MOPALKE Y HA OCHOBaHUAX, NPeAYyCMOTPEHHbIX AeACTBYOLLNM
3aKOHOATE/IbCTBOM.

B cnyuyae He06X04UMOCTM BHECEHWS AONOAHEHWA U U3MEHEHUIA, HanpuMep B (JOPMbl OTYETHOCTW, U BBEJe-
HUS HOBbIX MOKa3aTenei UM napaMeTpoB MPesoKeHNs OPMYIUPYHOTCA U YTBEPXAAIOTCA B YCTaHOB/IEHHOM
nopsigke. ViameHeHuns B (hOpMbl OTUETHOCTU UM CTPYKTYPY CUCTEMbI BHOCATCS OpraHu3auueii-paspaboTunkom
B NopsiaKe, OroBOPeHHOM A0rOBOPHbLIMU OTHOLLEHWUSMMW Ha CONPOBOXEHWE MPOrpaMMHOro CPeAcTBa, B pamMmKax
[eiCTBYIOLEro 3aKoHo4aTensCTBa. YC/oBMS 06HOBEHNS MPOrpaMMHOro o6ecneyeHus UM yCcTaHOBKa L0MNO0-
HUTE/bHbIX NPOrPaMMHbIX MOAY/EN CUCTEMbI OrOBapMBAIOTCA TakKXKe B paMKax COOTBETCTBYHOLLErO JOr0BOpa.

MepBMYHOE HaMONHEHWE CNOEB WMH(OPMALMOHHOIO pecypca OCYLLEeCTBAsSETCA OpraHu3auuein-paspabor-
YMKOM. AKTyanm3aums MHHOPMALMOHHOIO COLEPXMMOro CUCTEMbI YTBEPXKAAeTCA B YCTaHOB/IEHHOM MOpsaKe
1 ocyLLecTBAsSieTCA cneumanucTamy MUHUCTEpPCTBa NPUPOAHBLIX PECYpcoB M OXpaHbl OKpyXatoLeid cpeabl Pec-
ny6nuku benapycb B paMkax X AO/MKHOCTHLIX UHCTPYKLMIA (0653aTeNbCTB) C NePUOAUUYHOCTLIO, COOTBETCTBY-
IOLLei, Kak NpaBwio, NepuognYHOCTU NPOBELEHNS Pa3NUYHbLIX BUAOB MOHUTOPUHIA COMMacHO creunanbHbIM
HOPMaTVBHbLIM MPABOBbIM JOKYMEHTaM. YKa3zaHHas MH(opmaums cobupaeTcs oT NogYMHEHHbIX MUHUCTEPCTBY
NPUPOAHBIX PECYPCOB 1 OXPaHbl OKpYXatoLLeil cpeabl Pecnybnvkn benapych opraHusalmii B Buge otueTos (haii-
NOB) YCTaHOB/EHHbIX (hOpM ((hopMaTOB), COOTBETCTBYHOLLMX NOAAM Tab/mL, 6a3bl AaHHbIX. OTUETbI MOTYT COfep-
XaTb TaKXe CTAaTUCTUYECKYIO (MPUGMKEHHYIO) KOMMYECTBEHHYHO U KAYECTBEHHYIO MH(OPMaLMio, Hanpumep,
0 TPAHCMOPTHbIX MOTOKAaX U peXxmnmax ApvmxeHus. Takke K yKazaHHbIM MePONpUATUAM MOTMYT ObITb NPUB/IEYEHBI
cnewmanncTbl opraHusaunm-paspadboTymKa CUCTEMbI Ha JOFOBOPHOW OCHOBE.

KOHTpO/b 1 OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTHIO BHECEHMSA [aHHbIX B CUCTEMY OCYLLECTBAAET Npeacra-
BUTENlb MUHUCTEPCTBA NPUPOLAHbIX PECYPCOB U OXpaHbl OKpYXKatoLLeli cpefbl Pecny6ivkn benapycb B COOTBET-
CTBWUW C YCTAHOBMEHHbIMW NpoLeaypaMmu. KOHTPO/Ib KOPPEKTHOCTU BHECEHUS faHHbIX OCYLLECTBASAET YNOIHO-
MOY€EHHas opraHu3auus B COOTBETCTBUM C JOrOBOPHbLIMK 0693aTe/lbCcTBaMK. PYKOBOAMUTENN COOTBETCTBYHOLLUX
TeppUTOpMabHbIX OpraHoOB HECYT OTBETCTBEHHOCTb 3a OpraHu3auuio paboTbl No c60py M nepegade faHHbIX
0 Bbl6pocax u cbpocax OT cTalMOHapHbIX U MOBU/IbHbLIX UCTOUHWUKOB U pe3y/ibTaTax MOHUTOPUHIa. MuHUCTep-
CTBO NPUPOAHbIX PECYPCOB M OXPaHbl OKPYXatoLLein cpenbl Pecny6nuku benapycb HeceT OTBETCTBEHHOCTL 3a
opraHusauuio paboTbl N0 BHECEHUIO MHDOPMALIUM B CUCTEMY U 3a ee (DYHKLMOHUPOBaHUE B LIESIOM.

OpraHu3ayus-pa3paboTumK CUCTEMbI Mepes BBOAOM NMPOrpaMMHOI0 CPeACTBa B OMbITHYH) SKCNIyaTaLuio npo-
BOAWT CEpUI0 NpeaBapuTeibHbIX UCMbITAaHUIA (TECTUPOBaHWIA) C Lienblo ONpeaeneHns 1 UCNpaBieHns pasinyHbIX
OLINOOK M HeJOYETOB B pamMmKax AOroBOPHbLIX 0653aTeNbCTB. ocne BBOLA NPOrpPaMMHOro CPeAcTBa B OMNbITHYHO
3KCMayaTauuo AOMKHA B TeYeHUe 6 MecaLEeB YCTPaHWUTb B MaKCUMa/ibHO KOPOTKUE CPOKU BbISIB/IEHHbIE 1 Chop-
MY/IMPOBaHHbIE NO/b30BATENSAMM 3aMeyaHns, CO0U 1 HEUCNPaBHOCTM 3a CBOM cyeT. OpraHusaumm-pas3paboTumky
B TeueHue 12 mecsiLieB He06X0AMMO 06ecneynBaTbh UHHOPMALMOHHYH, KOHCYIbTALMOHHYO U TEXHUYECKYHO NOj-
[EPXKY 1 COMPOBOXAEHWE, a TaKkxke (Npn HEO6X0AMMOCTIN) NPOBOAWNTL 0OYYeHNe NepcoHana.

TexHuyeckMmu cneumanuctamm MuHUCTepcTBa NPUPOLHbLIX PECYPCOB U 0XPaHbl OKpYyXatoLLleid cpefbl Pec-
ny61uku benapychb B pamMmKax UX AO/MKHOCTHbLIX UHCTPYKLMIA (0653aTeNbCTB) € NepUOSUYHOCTLIO He pexke 6 Me-
CALLEB PEKOMEHAYETCA 06HOB/IEHUE MPUMEHSEMbIX NPOrpamMMHbIX NPOAYKTOB (MHCTpyMeHTOB) —Node.js, Vue.js,
GeoServer 1 PostgreSQL / PostGIS —a0 akTyanbHoW paboyeii Bepcuu. [JaHHOe yCnoBrne peKoOMeHA0BaHO cobt0-
[aTb 13 coobpaxeHWin 6e30NacHOCTU, TakK Kak B 06HOBNEHWSAX MOTYT COLepXXaTbCs UCMPaBeHNs MPOrpaMmmHbIX
OLUNBOK, KOTOPbIe AOMNYLLUEHbI He M0 BUHE UCMIONHUTENS. Y CNoBUSA 0GHOBMIEHNS NPOrpaMMHOro obecneveHns um
YCTaHOBKa [JOMOSTHUTE/IbHbIX MPOrpaMMHbLIX MOAY/ER CUCTEMbI TaKXKe MOryT 6biTb OrOBOPeHbI B Or0BOpPe Ha
CONPOBOX/EeHMEe NPOrpaMMHOro CPeACcTBa B pamMmKax [eiCTBYHOLLEro 3aKoHoAaTe IbCTBa.

3aK/oueHmne

Mpwn BbINOAHEHWM MEPONPUATUA NOANPorpamMmmbl 5 «ObecneyeHne MYHKLUOHNPOBAHUA, Pa3BUTUS U COBEp-
LLIeHCTBOBaHMS HalMoHanbHO CUCTEMbl MOHWUTOPUHIA OKpYXatoLleil cpeasl B Pecny6nuke benapycb» Focy-
[apCTBEHHOI nporpaMMbl «OXpaHa OKPY>KaroLLeit cpefbl 1 yCTOWYMBOE NCMO/b30BaHME NPUPOAHBLIX PECYPCOBY»
Ha 2016-2020 rr. Hamu pa3paboTaHa KoHuenuus no co3gaHuio MHGOPMaLMOHHOIo pecypca «Cuctema OHnaiiH-
MOHWUTOPWHIa COCTOSIHWNS KOMMOHEHTOB OKpYXXatoLLei cpedpl . Opwiy 1 OpLIaHCKOoro painoHa». OHa (yHKLMO-
HUPYET Ha OCHOBE COBPEMEHHbIX MH(OPMALMOHHbLIX CUCTEM, HAUYULIMX MEXAYHapOAHbIX NPaKTUK, a Takxke
C BbIGOPOM OMTUMA/IbHBIX PeLleHnid MO PacLUMPEHNIO YKa3aHHOro MHMOPMaLMOHHOIO pecypca no BCeM Cpe-
[am 1 3femMeHTaM BO3[ENCTBUA Ha OKpYXalolyo cpedy B npegenax . Opwm u OpLUaHCKOro p-Ha, BKkoYas
BOAHbIE pecypchbl, 3emMnu (Moysbl) U T. 4. [JaHHasa cucTema peannsyeT NpoLecc aBTOMAaTU3MPOBaHHOIO (C yya-
CTMeM OrepaTopa B pPeXXMMe OHMaliH) MOHUTOPWHIA COCTOSAHWS KOMMOHEHTOB OKpY)XatoLLeil cpedbl Ha OCHOBE
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nmetoLeincs (xpaHswienica B 6ase gaHHbIX) MH(POPMaLMK C BO3MOXHOCTBIO MOC/EA0BATENIbHOIO €8 HaKOMIeHNs
NS peann3aunm BO3MOXHOCTW NPOBEAEHNS PETPOCNEKTUBHbLIX M XPOHOMOTMYECKUX (CTAaTUCTUYECKNX) Habnto-
[EeHWIi 1 aHanm3a. Bnocneactemm oHa MOXET BbITb fopaboTaHa B HampaB/feHWW paclUMpeHns ee gyHKUMOHaNa
ANa peanu3aunn BO3MOXXHOCTWU NPOBeAeHMs aBToMaTuMuyeckoro (6e3 yyactus oneparopa B peXuMe peanbHOro
BPEMEHWN) MOHUTOPUHIA COCTOSHUA KOMMOHEHTOB OKPY>KatoLLel Cpefbl C LieSIbl0 YTOUHEHWS Pa3/InyHbIX Xapak-
TEPUCTUK M COCTOSHMS 0OBEKTOB MOHUTOPMHIA, YTO MOTPEOYET NPOEKTMPOBAHMS, peannsauumn 1 agantayumn (MH-
Terpauumn) 4oNoAHNUTENbHbIX (CMeLManM3npoBaHHbIX) MPOrpaMMHO-annapaTHbIX MOAYe N COOTBETCTBYIOLLENO
NporpaMMHOro obecneyeHus.
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TAXEJIbBIE METAJJ1bl B CUCTEME «JOHHbBIE OT/TOXXEHWNA -
BOAHAA PACTUTE/IbHOCTb» PEHHbLIX SKOCNCTEM B 30HE
HABNHOAEHUA BEJTOPYCCKOU ATOMHOW CTAHUUI

A. V1. TO3JHSAKOBA)

IBenopycckuii rocyaapcTBeHHbI MHCTUTYT MeTPONOTUK,
yn. CTaposuneHckuii TpakT, 93, 220053, r. MuHcK, benapycb

lMokaszaHb! pesy/bTaTbl, MoydveHHble B 2017 T., M3MEPEHUI TSHKENbIX METAI0B B JAOHHBLIX OT/IOKEHUSIX U BOAHON
pacTUTeNIbHOCTU, 0TOGPaHHbIE B BOAHLIX 06BEKTaX B 30He HabntofeHWs benopycckoii ASC. IMprBedeHbI NoKasaTenn ume-
peHNs KOHLEHTpaumiA 10 TsHKebIX METa/10B, BKIKOHYEHHbIX HallMOHaIbHOM CCTEMOI MOHUTOPMHIA OKPY>KaIOLLIER cpefbl
(HCMOC) Pecny6nunkm benapycb v IMpoAoBOILCTBEHHO 1 CENbCKOX035IACTBEHHO opraHu3aupmelt OOH (PAO) BecemmpHoii
OpraHv3auUmm 3apaBooxpaHeHnst (BO3) B COCTaB KOHTPOMMPYEMbIX 3arpsisHUTENEN. VIamepeHns NpoBogunch Ha 6ase PYTI
«Hay4HO-MPaKTUYECKUIA LLEHTP rirvieHbl». MNpeacTaBneH aHaIn3 M3MEPEHNS KOHLIEHTPALIMIA TSKeNbIX METa/IoB, NPoBEeSEHO
X CPaBHEHME C PErVMOHABHBIMM Kapkamy 1 Ae/CTBYOLLIMMM HOpMaTVBamM (MpeseibHO-A0MyCTUMBIMM KOHLEHTPALWSMN).
3mepeHo cofepxaHiie MOABMKHBIX (DOPM TSXKE/bIX MET/IIOB B IOHHBIX OT/IOKEHWSIX M BOAHOW PacTUTENbHOCTU, paccum-
TaH UX KO3((MLMEHT NOABUXHOCTW B IOHHBIX OT/IOXKEHMX. [poBefeHa OLeHKa KO3hMLMEHTOB 6MOOrMYecKoro noro-
LLUEHUs TSKE/bIX METaI0B B 006pasLaX BOAHON PacTUTENIbHOCTU M CMELLAHHOTO TPaBOCTOS, a Takke 6MOreOXMMUYECKONA
aKTVMBHOCTY OT/ENbHbIX BMA0B BOAHOM PacTUTENbHOCTU (nofdest KaHaackas (Elodea canadensis), LLIENKOBHUK BONOCONNCT-
HbIi (Batrachion trichophyllum), MaHHUK nnaBatoLmii (Glyceriafluitans).

KntoueBble CNoBa: JOHHbIE OT/IOKEHMS; BOLHAaA PaCTUTENIbHOCTb; POHOBLIV MOHUTOPUHT TshKenble MeTasnbl; MAK; knapk;
KO3(hMLIMEHT NOABIKHOCTM; KOI(MLIMEHT BMOMOTMUECKOrO NOT/IOLLIEHNST; KOS(MLIMEHT B1OTeOXMUYECKOI aKTUBHOCTY;
Benopycckas ASC.

HEAVY METALS IN THE SYSTEM BOTTOM SEDIMENTS -
WATER VEGETATION RIVER ECOSYSTEMS IN THE SUPERVISED
AREA OF THE BELARUSIAN NUCLEAR POWER PLANT

A. 1. POZDNIAKOVA3

@Belarusian State Institute o fMetrology, 220053,
93 Staravilenski trakt Street, Minsk 220053, Belarus

The article describes and presents the main results of heavy metals measurements inbottom sediments sampled in surface
waters in the water objects of the Belarusian NPP, obtained in 2017. There are presented the measuring concentrations of
10 heavy metals included in the controlled pollutants by the National Environmental Monitoring System (NEMS) of the
Republic of Belarus and the Food and Agriculture Organization ofthe United Nations (FAQ) ofthe World Health Organization
(WHO). The measurements were carried out on the basis of the RUE «Scientific and Practical Center of Hygiene». There
is presented the analysis of the results and comparison with regional clarks and current standards (maximum permissible
concentrations). The containing of heavy metals mobile forms was measured, and the mobility coefficient of heavy metals
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in bottom sediments was calculated. There are evaluated biological absorption coefficient of heavy metals in samples of
aquatic vegetation and mixed grass and biogeochemical activity of aquatic vegetation certain species (Elodea canadensis,
Batrachion trichophyllum, Glyceriafluitans).

Keywords: bottom sediments; background monitoring; heavy metals; maximum allowable concentration; clark; mobility
coefficient; biological absorption coefficient; biogeochemical activity coefficient; Belarusian NPP.

BBegeHue

Mpwy OLeHKe 3KONOrMYeCcKon 06CTaHOBKM B OKPYXKatOLLE cpesie BOKPYT aTOMHOW 3/1eKTPOCTaHLMM OCHOBHOE
BHMMaHWe, KaK npaBwio, yAenseTca BO3LENCTBUIO PajuoaKTUBHbLIX BbIGPOCOB M COPOCOB pajmaLMoHHO-onac-
Horo obbekTa. OaHako Benopycckas aTomMHasi 3feKTpocTaHUMsA (ganee - benopycckas ASC), Kak /060l npo-
MbILLIEHHbIV 06BEKT BO BPEMS CTPOUTENILCTBA U 3KCMJTyaTalun, OKa3biBaeT Ha OKPYXKatoLLY0 Cpeay ¥ YenoBeka
BO3/€NCTBUE HEPaAMALMOHHOIO XapakTepa.

ATOMHas CTaHUMS Kak MPOMBbILLIEHHbIA 06BEKT He UMEET aHa/IoroB Ha Tepputopun Pecny6nunku benapyces,
noaTomy Ans HabMAeHNs 3a ee BO3AENCTBMEM Ha OKPYXXatoLLyto cpefy 6bla co3gaHa camas NosiHasi, ¢ TOUKK
3pPEHUS 3KOSIOrMYECKOro MOHUTOPUHTA, Nporpamma. [ns oueHkn Bo3geicTeus benopycckoii A3C BO Bpems IKC-
nayaTtaumn, HeobxoanMa OTrpaBHas TOUKa, KOTOPOI LO/MKEH CTaTb (POHOBLIA MOHUTOPWHI OKPYXXatoLLei cpepl,
B TOM YMC/ie OCHOBAHHbIA Ha OLEeHKaX (DOHOBbIX KOHLEHTPALWA TSAXENbIX METa/N0B B CUCTEME «[OHHbIE OT/O-
XXEHUs - BOLHaa pacTUTENbHOCTb».

B pamkax cuCTeMbl KOMMJIEKCHOTO MOHUTOPWHIa B 30He HabnogeHus benopycckoii A3C, pagnyc KOTOpOI
cocTaBnseT 12,9 KM OT LeHTpa NPOMbILLIEHHOW MAOWaAKN, OPraHN30BaH U BbIMOHAETCA MOHUTOPUHI 3arpss-
HEHMS AOHHbIX OT/IOXEHWIA, B TOM UMCNe THKeNbIMKU MeTannamm (ganee - TM), B pekax Jflowa, Monne, Bunus
1 [030BKa. [JOHHbIE OTNIOXKEHUSA ABMAIOTCA UHAMKATOPOM TEXHOrEHHOr0 3arpsis3HeHnUs BOLOEMOB U UCTOYHUKOM
3arpsisHeHns BOAHOW pacTUTE/IbHOCTW.

Monagas B BofgoeM, TM MOryT HaXoAUTLCA B Pa3INyHbIX (HOpMax: pacTBOPEHHbIE, COPOUPOBAHHbIE U aKKY-
MY/IMPOBaHHblE (PUTOMMIAHKTOHOM, YAEpXMBaemble AOHHbIMU OTNOXEHUAMU B pe3ynbTare ceavMeHTauuu, af-
COp6VpOBaHHbIE HA MOBEPXHOCTU AOHHbLIX OT/IOKEHWIA, HaxoaALMecs B afcopbMpoBaHHON (hopMe Ha YacTuLax
B3BecK [1; 2]. ViccnemoBaHMs NOKasbIBaOT, UTO Pe3y/bTaTbl M3MEPEHWUIA KOHLEHTpaumii TM cobCTBEHHO B BOfe
He MO3BONAKOT OLEHWTb 3arpsisHeHe BOAHOMO 06beKTa B LE/IOM, TakK Kak OCHOBHAs YacTb 3arpssHuTeneli, B TOM
ymcne TM, ckannneaeTcs B JOHHbLIX OT/IOXKEHUAX. Takum 06pa3oMm, JOHHbIE OT/IOXKEHUS ABNIAKOTCA BaXKHbIM 00b-
€KTOM (JOHOBOr0 MOHUTOPUHTA.

MpobnemMa nccnefoBaHWin 3arpsisHEHMA SOHHbIX OTOXEHWIA N5 NOCNeAY LA OLEHKN X HEraTUBHOIO BO3-
[eicTBUA Ha 6MOTY COCTOMUT B TOM, YTO B HaCTOSILLEE BPEMS He CyLLECTBYET pa3paboTaHHbIX HOPMAaTMBOB, Ha-
npvMep, NpejensHO AOMYCTUMBIX KOHUeHTpauuin (ganee - MAK), pernameHTUPYHOLWMX OMAacHbI YPOBEHb KX
3arpssHeHus.

Taknm 06pa3oM, MOHUTOPUHT TM B JOHHbIX OTIOXXEHUSAX 1 B BOLHON PacTUTE/IbHOCTU NOBEPXHOCTHLIX K-
[PONOrnYecKnx 06bEKTOB SBAAETCA HEOOXOAMMbIM KOMMOHEHTOM 06LLEA CUCTEMbI 3KOSIOTMYECKOTO MOHUTOPUH-
ra ans obecneyeHms 3KONOrM4eckoin 6e30MacHOCTM Ye/IOBEKA U OKPYXKatoLLLEel cpedbl B 30He HabnoaeHns beno-
pycckoii A3C.

B nccnenoBaHuW NprBeAeHs! pe3ynbTaTbl U3MEPEHNIA KOHLEHTpaLMii TM B OHHbIX OT/IOXEHUAX 1 06pa3Lax
BOZAHOI pacTUTENbHOCTM, 0TOGPaHHbIX B YETbIpEX pekax B 30He HabnoaeHns. Kpome Toro, npeAcTasfieHbl HEKO-
TOpble XapaKTepucTuku nosegeHns TM, 0CHOBaHHbIE Ha PACCMOTPEHHbIX B JaHHOW CTaTbe Hay4YHbIX MOAX0AX.

MpeacTaBneHbl pacyeTHbIE 3HAYEHNA KO3PULMEHTa NoABMXKHOCTM K KoshduumeHTa 6M0N0rMyeckoro no-
rnoweHns Ax n KoaduumeHTa 61MONOrMYECKOA aKTUBHOCTW A1 U3MEPEHHbIX B mpolecce HabnogeHnin TM
B CUCTEME «[JOHHbIE OT/IOXKEHUA - BOAHAs PaCTUTENIbHOCTb».

MaTepurasnbl U MeETOAbI UCCNEA0BaHNSA

MeToabl 0T6opa Npo6 AOHHbIX OTNOXKEeHWIA 1 06pa3L0B BOAHOW paCTUTENbHOCT U, NOATOTOBKM U aHa-
nusa. MccnefoBaHns MPOBOAMINCL HA CETM KOMIMJ/IEKCHOTO MOHMTOPUWHIa B 30He HabnoaeHns benopycckoin ASC.
OH onpegeneH MporpaMmMoii KOMNIEKCHOrO 3KO/I0MMYeCcKOro MoHMTOpUHIra benopycckoii A3C, cornacoBaHHOM
opraHamu rocyfapCcTBeHHOr0 perysvMpoBaHus B 06/1aCTU paguaLmnoHHOR U 3KOM0rMYecKon 6esonacHocT (Mu-
HWCTEPCTBA NO Ype3BblYaliHbIM CUTYaLMsaM, 34paBOOXPaHEHNSs, MPUPOAHBIX PECYPCOB M OXpaHbl OKpYXXatoLLeit
cpeabl).

B 2017 r. 6bI11 0TOGPaHbl NPO6bI AOHHLIX OTNOXEHWIA U BOAHON PacTUTENbHOCTM B 6 TOUKax Ha pekax Bu-
nus, To3oBKa, MNonne u flowa B 30He HabnoaeHus Benopycckoit ASC, pacnonodXXeHne KOTOPbIX NPeACTaB/iEHO
Ha KapTe-cxeme (puc. 1). B p. Bunus 6b1in nccnefoBaHbl LOHHbIE OT/IOXEHUA B CTBOPE BbIlle NAaHWPYeMoro
NMOBEPXHOCTHOr0 BOA03abopa, rae byaet opraHn3oBaH KOHTPOb COpoca HOPMATMBHO YMCTbIX Bod. OT60p npob
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Npon3BOAMIICS Bbllle BO03abopa 1 B CTBOPE PEKU, YTO MO3BOMSET OLEHWUTH COCTOSHUE 0OBEKTA BbILLE MO TeYe-
HWIO: H. N. HuasHbI-TapTak, 2 KM HKe ycTbs p. CeHKaHku (puc. 1, 1. 1), Bo3fe ycTbd p. OWMSAHKHK, H. n. Map-
KyHbl (puc. 1, T. 4).

[OHHble O0TNOXeHUs Ha p. [030BKa ObIIN UCCNEA0BAHbI B HUXHEM CTBOPE Y B 3aMbIKalOLLEM CTBOPE, NPUHU-
MatoLLeM NOBEPXHOCTHbIW CTOK C TeppuTOpUN 5-KnnoMeTpoBoit 30Hbl A3C (1,0 KM BbiLwe H. n. [o3a (puc 1, T. 2)
1 H. n. KepHsHbl (puc. 1, 1. 3)). Ha p. Monne npoBegeHbl UccnefoBaHWs Ha BOJOTOKe, B KOTOPbIA 6yfeT ocyLlecT-
BNIATLCA COHPOC CTOUHBIX BOA /IMBHEBON KaHanu3aumu npu coopy>xkeHun A3C (H.n. Yexu (puc. 1, 1. 5)).

Peka Jlowwa paccmaTpuBanach Kak BOLOEM, XMMUYECKas Harpy3ka Ha KOTOpbIi BO3pacTeT 3a CUET couunaibHO-
3KOHOMUYeCKoro passutus r. Octposua (2,0 KM Bbilwe H. n. [epBAThl (puc. 1, T. 6)).

B npo6ax AOHHbIX OTAOXEHWUIA N BOAHON pacTUTenbHOCTK usmepsanuce As, Pb, Cd, Hg, Cu, Co, Cr, Ni, Zn,
Mn. HekoTopble n3 TM (As, Pb, Cd, Hg) onpegeneHsl K KOHTPOAIO B MULLEBOIN NPOAYKLMM TPE6OBAHUAMU KOMUC-
cun ®AO/BO3, a ocTanbHble (Cu, Co, Cr, Ni, Zn, Mn, Pb, Cd) BXoasT B NnepeyeHb MeTann0B, KOHTPONPYEMbIX
HCMOC. Ha cogepxaHne TM 6binn nccnegoBaHbl 6 Npo6 AOHHbLIX OTIOXKEHNIA U 8 - BOAHOI pacTUTENbHOCTH.

BupgoBoit coctas 06pa3LoB BOAHOWN pacTUTE/IbHOCTU, OTOGPAHHBIX B TEX XKe TOUKaX, YTO U AOHHbIe OT/0Xe-
HWS, NpeLCTaB/eH TaKUMK pacTeHMsaMU, Kak MaHHMK HannbiBatowwmid (Glyceriafluitans), LLlenkoBHMK Bonoco-
nucTHbIl (Batrachion trichophyllum), 3noges kaHaackaa (Elodea canadensis), a Takxe cMelLaHHbIMU 06pasLia-
MU TPaBOCTOS.

Puc. 1. KapTa-cxema 0T60pa Npo6 [OHHbIX OT/I0XEHWIA U BOAHOW pacTUTEeNIbHOCTK B pailoHe HabntoaeHus Benopycckoii A3C

Fig. 1. Map of bottom sediments and aquatic vegetation sampling in the supervised area of Belarusian NPP

Kak yka3aHo Bblille, 0T60p Npob BOLHOW PacTUTENIbHOCTU U AOHHbLIX OTNOXEHWA NPOU3BOAMICA Ha MN0-
Wwaakax, onpegeneHHon Mporpammoii KOMNAEKCHOT0 MOHUTOPUHra. Mpobbl 0TOMpannMch B OLHOW M TOR Xe
(hase rMApPONIOrMYEecKoro pexuma (NeTHAS MeXeHb). X oT6op M NoAroToBKa OCYLLEeCTBASINCL B COOTBET-
cTBum ¢ [3; 4].

WccnenosaHns Ha cogepykaHne TM B 0To6paHHbIX 06beKTaxX NPOBOAMIUCE B 1a60PaTOPUN roCYyAapCTBEHHOI0
npeanpusTua «HayyHo-NpakTUYeCKUiA LEHTP TUrneHbl» MUHUCTEPCTBA 3ApaBooOXpaHeHnst Pecny6nukn bena-
PyCb, aKKpeamMTOBaHHOW Ha cooTBeTCcTBME TpeboBaHuasM CTb MCO/M3K 17025-2004. OnpeseneHune BanoBbIX
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thopm TM B 06pasuax LOHHbIX OT/0XEHWA N BOLHON pacTUTENbLHOCTU OCYLLeCTBAANOCL cornacHo [5] ¢ momo-
Wb KOMMNIEKCOB NPO60ONOArOTOBKM MHOTooNepaynoHHbix MK 04.

OnpegeneHune cofepxaHns NoaBMKHbIX opmM TM B 06pasiax 4OHHbIX OT/I0XKEHWA NPOBOAUMOCH C MOMOLLbHO
aleTaTHO-aMMOHUIHOTO 6y(epa B COOTBETCTBUM C [6]. I3MepeHns KONNYECTBEHHOTO COAEPXKAHUA THKENbIX Me-
TannoB OCYLLEeCTBAANNCH MO Hagnexawum Mmetognkam [7-11].

[na KonMyecTBEHHOro onpegeneHna cofepXaHus TAXeNbIX MeTann0B B Npob6ax Mcnonb3oBasocb 06opyno-
BaHMe:

- aTOMHO-3MMWCCUOHHbIN cnekTpomeTp Horiba JU 2000 (Horiba Yobin Ivon (AnoHus, ®paHuus));

- aTOMHO0-abcop6unoHbIit cnekTpomeTp ContrAA 700 (Analityk Jena, F'epmaHus);

- aTOMHO0-a6cop6uUMOHbI cnekTpomeTp SpectrAA 240Z (Agilent, CLLUA);

- aHanusatop pTyTHN «KOuna-5K» (OO0 HIMO «MeTponorus», P®);

- aHanusatop pTyTHn «tOnnsa-2M» (OO0 HIMO «MeTponorus», P®).

MeToAbl OLEHKUN pe3ynbTaToB. HeonpeaeneHHOCTb MOMYYEHHbIX Pe3yNbTaTOB U3MEPEHMWIA KOHLEeHTpaLmuii
TM B npo6ax AOHHbIX OT/IOXKEHWIA N BOAHOW pacTUTEeNbHOCTM Bblna oueHeHa cornacHo [12].
PacueT KoathpmumneHTa NOABMXKHOCTU TM B AOHHbIX OTNOXEHUAX NpoBoAMAcs no gopmyne [13]:

rae Cnp- cogep)xaHve NOABUMXKHOW hopMbl MeTanna,
Cap- cofepxaHue BanoBoi hopMbl MeTanna.

PacueT koapuumeHT 6Monornyeckoro noraoweHus TM BOAHOW pacTuTenbHOCTbi0 [14] mpoBoguncs no
thopmyne:

@)

roe 4 - cogepXxaHue 3afemMeHTa B 30/1e pacTeHU,
MX- COAEepXXaHue 3/fleMeHTa B rOPHOI NOpoAe MM NoYvBe, Ha KOTOPOI Npou3pacTaeT AaHHOe pacTeHue, Knapk
nutocdepsbl.

PacueT KoahumumeHTa 6UOreOXMMMYECKON akTUBHOCTKN BUAa (fanee - BXA) npoBoaunncs cornacHo lMepenb-
MaHy [14] no dopmyne:

®)

rae AX- KoaguuUneHT GUONOTMYECKOro MOT/OoLEeHNS KaXA0ro aeMeHTa.

Pe3ynbTaTbl UCCMEA0BaHMS 1 UX 06CYXXaeHVe

Pe3ynbTaTbl M3MepeHU A KOHLEeHTpauuii TM B JOHHbIX OT/IOXEHUAX B pekax Bunus, Jlowa, Monne n 030BKa,
B CpPaBHEHWW C pernoHanbHbIMK Knapkamu n MAK B noysax, npeAcTaBfieHbl B Tabn. 1-4.

Kak yka3aHo BO BBeAeHUM, B NpakTMKe obecrnevyeHMa 3KOOrM4eckoli 6e30NacHOCTM OTCYTCTBYIOT 06w enpu-
3HaHHble NOAXOAbl MO OLeHKe BO3AelCTBUA 3arpsa3HeHns TM B LOHHbIX OTNOXEHUAX Ha 6uoTuyeckne n abuno-
Tnyeckne 06bEKTbI ruapocgepsl. M103TOMy npeanaraeTcs UCNOMb30BaTh CMNOCOObLI, KOTOPbIE MPUMEHAOTCA AN4
no4yB, 060CHOBaHHbIE TeM, YTO CaMW AOHHble OT/IOXKEHWUA U UX 3arpsa3HeHMe (HOPMUPYIOTCA KakK B pesynbraTe
TBEPLOro CTOKa C MOBEpPXHOCTU Bogocbopa, Tak M 3a cyeT 0CafKoB U COPOCOB B rmaporpatnyeckyto ceTb 3a-
rPA3HAKOLWMX BELLECTB, a TakXe aspajibHbiX BbiNajeHuii Ha 3epkano BogoeMa. LLIMpOKO Mcnonb3yemMblii MeToq
CpaBHeHUS KOHLeHTpauuin TM B noyse ¢ permoHanbHbiM TM B nouBax (no H. H. MeTtyxosoii n B. A. Ky3HeLo0BY)
NMO3BONAET NPeAsOKNTb UCNOMb30BaTh KapKy B NOYBE KaK (DOHOBbLIE/3TaNlOHHbIe KOHUEHTpauum TM B LOHHbIX
OT/IOXKEHUNAX.

Takum o06pa3om, NpUMeHAs Takoil NOAX0A4, OTMETUM, YTO L0 Hayana akcnayaTtauuun benopycckoit ASC B 30He
HabM AeHNS CNOXMNNOCH «(hOHOBOE» COCTOAHME, KOTOPOe XapakTepmusyeTcs KnapKkom/aTanoHOM v (Maun) PoHOM,
KOTOPbI/ BKAOYAET B Ce6a KNapK/3TanoH U yYnTbIBaeT TEXHOTeHHOe 3arps3HeHne TM B npeabigywine nepuogsbl.

OfHako B npakTuKe ob6ecrnevyeHMa 3KONOrMYecKoin 6e30MacHOCTU A5 OLEHKW BO3AeWCTBUS MCMOMb3YHTCA
MAK, noaToMy NpoBefeHO CpaBHEHME U3MePeHHbIX KOHLUeHTpauuin TM B npo6ax AOHHbLIX OTnoXeHui ¢ MAK
TM B nousax.

B LOHHBLIX OTNOXEHUAX p. Bunua Habnogaetcs 3HaUMTENbHOE COAepXXaHWe MapraHua u KagMus no cpaBHe-
HUIO C PerMoHaNbHbIM K/MapKOM: MpeBbilleHne B 2,7 1 26,6 pa3 cooTBeTcTBeHHO. Cofep)KaHne OCTallbHbIX Me-
TaNnnoB He NpeBblllaeT permoHanbHblin knapk v MAK. Mo 0THOWEHWO K permoHanbHOMY KnapKy, KOHLEeHTpayuu
ocTanbHbiX TM pacnonaratTca B cnefytouem nopsgke: Zn (50 %) > Pb (40 %) > As (27 %) > Co (26 %) > Ni
(24 %) > Cu (15 %) > Cr (7 %).
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Tabnuua 1

Table 1

The measurements results of the heavy metals gross forms concentration in the Viliya river bottom sediments

XUMNYECKUI
JNeveHT

As
Pb
Cd
Cr
Ni
Mn
Co
Zn
Cu

Krapk
MI/KT

15
12
0,05
36
20
247
6
35
13

Mr/Kr

2,0
32
0,5
100
20
1500
20
5
3

CpefiHsn KoHLEHTpaLMA
(hoHoBas1), Mr/kT

0,39
4,91
133
2,37
4,77

674,10

157

17,74

194

PacLLmpeHHast HeonpPeaeneHHOCTb M3MEPEHUIA
npv k=2, P=95 %, mr/kr

0,12
0,36
1,18
0,55
1,56

147,44

0,45
4,02
0,13

B LOHHbIX OTNOXeHMAX p. [030BKa COAEPXUTCS BOMbLLIOE KOMMYECTBO KaAMUS - MpeBbllleHNe Knapka B 19 pas
nTMAK B 2 pa3a. [0 OTHOLLEHWIO K PETMOHA/IbLHOMY KNapKy, KOHLIEHTpaLMmn ocTasibHbIX TM pacnonararoTcs B cregy-
towem nopsgke: Mn (65 %) > Zn (49 %) > Co (30 %) > Ni (22 %) > Pb (2 1%) > Cu (20 %) > As (13 %) > Cr (11 %).

B AOHHbIX 0TNOXeHMsX p. Jlolwa KagMuid 3HauMTenbHO NpeBbiwaeT Knapk n MAK: B 26 n 2,6 pa3 cooTBeT-
CTBEHHO. 10 OTHOLUEHWNIO K PerMoHaibHOMY KapKy, KOHLEHTpaL M ocTanbHbiX TM pacnonaratotcs B cliegyto-
wem nopsgke: Mn (84 %) > Pb (47 %) > Zn (42 %) > Co (30 %) > Cu (26 %) > Ni (23 %) > As (13 %) > Cr (5 %).

B LOHHbIX OTNOXeHUAX p. Nonne HabnoaaeTcs BbICOKOE COfepXKaHue KaaMus: npesbllleHme Knapka n MK
B 17 n 1,7 pa3a cooTBeTCTBEHHO. Cofep>kaHne mapraHua 6/M3Ko K 3Ha4eHUI0 PeErMoHanbHOro Kiapka 4ns nouys.
[0 OTHOLIEHWIO K PerroHasibHOMY KnapKy, KOHUEHTpauuu octasibHbiX TM pacnonaratoTcs B ClefytoLLemM no-

psake: Zn (58 %) > Co (36 %) > Pb (30 %) > Ni (29 %) > Cu (28 %) > Cr (12 %) > As (11 %).

Pe3ynbTaTbl M3MePeHUN KOHLIEHTpaLUM BanoBbiX PopM TM B OHHbIX OT/I0XKEHUAX PeKn F030BKa

Tabnuua 2

Table 2

The measurements results of the heavy metals gross forms concentration in the Gozovka river bottom sediments

XyMnyecKuin
ANeveHT

As
Pb

Cd
Cr
Ni

Mn
Co
Zn
Cu

Krapk

MI/KT
15
12

0,05
36
20

247

&K

MaK;

MI/KT
2,0
R
05
100
20

1500
20
55
3

CpefHss KOHLIEHTpaLWA
(thoHoBast), Mr/kr

0,20
2,48
0,97
4,10
4,42
160,91
1,78
17,27
2,56

PacLLmpeHHast HeOMpeaeeHHOCTb V3MEPEHIIA
npy k=2, P=95 %, mr/kr

0,06
0,42
0,70
0,95
1,44
35,23
0,51
393
0,18
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Tabnuua 3

Pe3ynbTaTbl M3MePEHUN KOHLIEHTpaLUM BanoBbiX PopM TM B A0HHbLIX OTN0XEHUAX p. Slowa

Table 3

The measurements results of the heavy metals gross forms concentration in the Losha river bottom sediments

XUMMYECKMIA Knapk MoK, CpeaHss KoHLeHTpaLwA PacLLmpeHHas HeomnpeaeieHHOCTb
eMeHT MI/KT MI/KT (choHosast), Mr/kr vi3MepeHniA npu k=2, P=95 %, Mr/kr
As 15 2,0 0,20 0,06
Pb 12 32 5,63 0,49
Cd 0,05 05 1,29 1,80
Cr 36 100 171 0,40
Ni 20 20 4,52 1,48
Mn 247 1500 206,44 45,16
Co 6 20 1,80 0,52
Zn 35 55 14,75 3,35
Cu 13 3 3,45 0,24
Tabnuua 4

Pe3ynbTaTbl M3MepPeHUii KOHLEHTpaLuM BanoBbix popmM TM B IOHHbLIX OTN0XKeHUsAX p. Monne

Table 4
The measurements results of the heavy metals gross forms concentration in the Polpe river bottom sediments
XUMUYECKUIA Knapk MoK, CpeaHss KoHLeHTpaLw PacLLmpeHHas HeompeaeneHHoCTb
ANemMeHT MI/KT MI/KT (hoHoBas), Mr/kr 3MepeHMin Mpn k=2, P=95 %, Mr/kr
As 15 2,0 0,16 0,05
Pb 12 32 3,57 0,52
Cd 0,05 05 0,85 1,39
Cr 36 100 4,30 1,00
Ni 20 20 5,79 1,89
Mn 247 1500 253,71 55,66
Co 6 20 2,19 0,63
Zn 35 55 20,25 4,59
Cu 13 3 3,69 0,25

MpoaHanu3mposas npeAcTaBieHHble B Tabn. 1-4 faHHble, HEOOXOAUMO OTMETUTb, UYTO Haubosnee BbICOKME
KOHUeHTpaumMm TM oTmeueHbl B pekax Nonne n Bunns, HU3KMe - B pekax 030BKa 1 Jlowa. 3T0 MOXKHO 06bsC-
HWUTb TeM, YTO NPO6bI JOHHbIX OT/IOXKEHWI B pekax Buans v Monne otémpanncb B6IM3N HaCeNEHHbIX MYHKTOB,
TOrAa Kak HabntogaTeNbHble NYHKTbI B pekax Jlowa n M030BKa HaxoaaTcs Bbille No TeyeHuto. Ha p. Bunus otme-
YeHbl OTHOCUTENbHO BbICOKOE COAepXKaHue MbllbsKa, KaAMuUs 1 MapraHua, B p. Monne - kobanbTa, Meau, Xpoma,
HUKeNs U UMHKa.

Ecnn paccmaTtpmsaTh cogepxaHna TM B JOHHbIX OT/IOXKEeHUAX oTHocUTebHO MAK ¢ Lensio nx ncnosb3osa-
HWS, TO cnefyeT 06paTUTb BHUMaHWE Ha MOBbLILIEHHOE COLepXaHue KaaMus, npucyLlee BCEM 0TOOPaHHbLIM Mpo-
6am. KoHUeHTpauumn Kagmus Bo BCeX NPobax AOHHbIX OT/I0XEHWIA NPEBOCXOAAT PerMoHanbHbI Knapk [15] B no-
yse B 19-27 pas, aMAK ans nous npesbilleH B 2-2,7 pa3. HanbonbLuee ero cogepykaHne HabntogaeTcs B AOHHbIX
OTNIOXKEHUAX p. Bunns, HauMeHbLLee - B 0TNIOXeHMsX p. Jlowa. CornacHo uccnefoBaHusam [16], B aHTPONOreHHo-
M3MeHEHHbIX Nnoysax benapycu oTMeyaeTcs MOBbILUIEHHOE COfepXaHue KafMUs, YTO MOXET 6blTb UCTOUHUKOM
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€ro NocTyMn/IeHUs B PEKK 3a CUET CMbIBA C MOBEPXHOCTU BOLOCOOPOB, NMPpU 3TOM, COrnacHo [2], KaAMUin akTUBHO
copbupyeTcs LOHHLIMU OT/IOXKEHUAMMW, YTO COOTBETCTBYET NONYUEHHbIM 3KCNEPUMEHTA/IbHBIM JaHHbIM.

B LOHHbIX OTNOXeHUAX p. Bunus cogepxkaHne mapraHua npesblllaeT Kapk B nouse noytu B 3 pasa. Co-
[lepXXaHue mMapraHLua B JOHHbIX OT/IOKEHNAX pek Nonne u Jlolwa HaxoAMTCa B Npefenax PermoHaibHOro Knapka
B NnoyBse, 1 He npesbiwaet MNAK.

YCTaHOB/IEHbI Pa3NnumMs B COAEPXaHWM XpPOMa, MapraHua U KagMusi B JOHHbIX OT/I0XKEHUSX UCCNeayemblX
BOAHbIX 06BEKTOB. Tak, MO COAEPXKaHWIO XPOMa, CBMHLA U Mefn HabnojaeMble pasninums CocTaBuamn 2 pasa,
MbllWbAKa 2,5 pa3a, mapraHua 4 pasa.

Ecnn cpaBHUTb M3MeEPEHHble KOHLEHTpauun TM B AOHHbLIX OT/IOXEHUAX C AaHHbIMUW, NpeAcTaBfeHHbIMU
B [17], TO MOXHO OTMETUTb, YTO COAEPXKaHWe CBMHLA, MeAn U Xpoma 6/M3KO K MUHUMASIbHBIM 3HAYEHUAM M0
CTpaHe, cofiep>kaHne LUHKa 6/IM3K0 K CPeiHUM 3HaYeHWAM, a CoAepXaHne mMapraHua Konebnetcs oT MUHUMaTb-
HOro A0 CPefHEro ypoBHS.

Momumo BanoBbIX, ObIIM NPOAHANU3UPOBaHbI Pe3ybTaTbl COAEPXKaHUA NOABUXHBLIX (hopM TM B JOHHbIX OT-
noxeHuax. MonyyeHHble faHHbIe NpeicTaBfieHbl B Tabn. 5.

Tabnuuya 5

CopgepxaHue nogBMKHbIX hopMm TM (MI/Kr) B AOHHbIX 0TNOXeHUAX peK Bunus, Monne, Mo3oBkKa, Jlowa

Table 5

The containing of heavy metals mobile forms in the bottom sediments of rivers Viliya, Polpe, Gozovka, Losha

XUMAYECKVIA HaviveHoBaHwe pexit

SNEMEHT B ["030BKa Monne Jloun
As 0,11 0,08 0,09 0,08
Pb 0,70 0,49 0,71 0,72
Cd 0,32 0,15 H. O. 0,33
Cr H. . H. O. H. O. H. O.
Ni H. 0. H. O. H. O. H. O.
Mn 219,64 47,55 135,04 103,74
Co H. 0. H. 0. H. 0. H. O.
Zn 2,93 181 2,39 471
Cu 0,45 H. . H. 0. H. O.

MprMeYvaHne. H. 0. - codepxaHme aneveHTa B NMPoGe HYDKe Npeferia 0BHapPYPKeHS Nproopa.

Takum 06pa3oM, MOXHO CAenatb BbIBOA, YTO B p. Bunus, no cpaBHEHUIO € OCTaNbHbIMW 06beKTaMu, Hanbosee
NOABVXHLIMU ABNAKOTCS MbILLbAK, MapraHew, Mefib ¥ KagMuid. B p. Jlowa noABMXHbI COEAUHEHNA KaaMUsA U LINH-
Ka. CnefoBaTeNlbHO, MOXHO MPEANOIOXKNUTL, YTO COESUHEHMUA 3TUX METI0B MOTYT MEPeX0uTb B PaCTEHUS.

Ha ocHOBaHMY NONYYeHHbIX Pe3ybTaToB Obl1 paccunTaH KospguumeHT nogsmkHocTn Kn. MonyyeHHble gaH-
Hble, pacnpeseneHHble Mo pekaMm, NpescTaBfieHbl B Tab/. 6.

Takum 06pa3oM, KO3ppULMEHT NOABMXHOCTA MblLbAKA U MapraHua coctasun okosno 0,40, 4To cocTaBnset
MoYTK NOMOBUHY OT BaSIOBOr0 cofepxaHns. KoaghuuneHTbl NOABUXKHOCTM CBMHLA U LIMHKA HUXE B f1Ba pa3a -
okono 0,20. Mo cTeneHn noasmxHOCTM TM pacnonoxunucs B cnegyrowem nopsgke: As (0,42) > Mn (0,41) > Zn
(0,18) > Pb (0,17)> Cd (0,12) > Cu (0,06).

Takum 06pa3om, Npy NPoBeAEeHNN MOHUTOPUHIA HEOOX0AMMO 06PaTUTb BHUMaHUE Ha COAepXKaHNe MbILLIbSKA,
MapraHLa u LMHKa B BOAHOIN pacTUTENIbHOCTU. MOMUMO HUX B pP. BUnS NOABUXHbLI COEAUHEHNS KaAMUA U Mefu,
a B pekax ["030Bka u lMonne - coeAnHEHNs CBMHLA, KOTOPble MOTFYT NOCTYyNaTb B pacTeHWUs. Te MeTa/libl, Y KO-
TOPbIX KO3IP(PULUEHT NOABMXKHOCTM HU3KUIA Unn paBeH O (Medb, KOOGabT, HUKENb, XPOM, KafMWUIA), HaXxoaaTcs
B HEPACTBOPUMMOM COCTOSIHUW W HaKanJMBatTCA B LOHHbLIX OT/IOXEHUSIX.

Ocob6o cnefyet 06paTUTb BHUMaHWE Ha ()OHOBOe COofepXKaHue KobasbTa, NOCKO/bKY B TEXHOOMMYECKUX CU-
CTeMax aTOMHO 3M1eKTPOCTaHLUW HAKANIMBaeTCs PagnoakTUBHLIA K06anbT-60, KOTOPLIA NOTEHLMAIbHO MOXET
0Kas3aTbCA B 00beKTaxX OKpYyXatoLeit cpelbl.

Ha cogepxaHue TM 6binn npoaHanvM3npoBaHbl 06pasLbl BOAHOW pacTUTENILHOCTK, a AN1f CPaBHEHUS - CMe-
LaHHble 06pa3Lbl TpaBocTos. MonyyeHHble pe3ynbTaThbl NpescTaBneHbl B Tabn. 7.
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Tabnuuya 6
KoahthnumeHT NoABMIKHOCTY TSHKENbIX MeTa//I0B B peKkax Bunus, Mo3oBka, Monne u Jlowa
Table 6
The mobility coefficient of heavy metals in the rivers Viliya, Gozovka, Polpe and Losha
XUMAYECKI HavveHoBaHVe peku .
STEVeHT Buwws ["030BKa Monne Jloun
As 0,29 0,42 0,57 0,42 0,42
Mn 0,33 0,30 0,53 0,50 0,41
Zn 0,17 0,10 0,12 0,32 0,18
Pb 0,14 0,20 0,20 0,13 0,17
Cd 0,20 0,16 0 0,13 0,12
Cu 0,23 0 0 0 0,06
Tabnuuya 7

Pe3ynbTaTbl M3MepeHUin KOHUeHTpaumn TM B o6pasuax BOAHOM pacTUTeNbHOCTU pek Bunus, Mo3oska, Monne, Slowa

Table 7

The containing of heavy metals gross forms concentration in the aquatic vegetation samples of rivers Viliya, Polpe, Gozovka, Losha

. p. Buwwmsa p. [030BKa p. MNonne p. Jlouia
XUMUYECKUI
anemMeHT MaHHMK LLienkoBHUK CMELLAHHbIA n0aen CMELLBHHb I CMELLAHHbIA
MNaBaloLLWIA  BONOCO/MCTHLIA  00pa3eL, TPABOCTOA  KaHajCkast 0bpaseL, TpaBocTos  0BpaseL TpaBoCToA
Pb 0,19 0,22 0,37 0,64 1,07 0,27
Cd 0,02 H.0. 0,44 0,06 0,07 0,20
Cr 0,22 0,27 0,26 132 0,84 0,29
Ni 0,57 0,54 1,99 1,54 154 0,89
Mn 46,73 40,79 459,3 4947 535,1 893,9
Cu 1,13 6,40 2,39 6,56 2,53 4,56
Zn 13,18 22,45 44,17 32,95 20,59 45,29

MprmeyaHme. H. 0. - CofepKaHMe 3MieMeHTa B NMPode HYDKe Mpeaesia 0GHaPYPKeHA NMproopa.

OTMeYeHo, 4TO B M3MEPEHHbIX 06pasLax pacTUTeNIbHOCTY p. Jlowwa HabntofaeTcs caMoe BbICOKOE COAepKaHue
MapraHua 1 LMHKa Nno CpaBHeHUHo ¢ OCTa/lbHbIMU 06pasLamm.

B MaHHuMKe nnasatoLlem p. Bunnsa HaumeHbluee cogepxaHne TM cpeam Bcex 0To6paHHbIX 06pa3uos. OfHa-
KO, N0 pe3yfnbTaTaM UCCNe0BaHUA JOHHbIX OT/IOXEHW, cofepXaHue TM B HUX 6bIfI0 camMbIM BbICOKUM W3 BCEX
M3YYeHHbIX BOAHbIX 0OBEKTOB.

B BOAHOI pacTUTENLHOCTH P. BUns 0TMEUEHO HU3KOe coflepXKaHue mMapraHua, HUKens, Kagmus u CBUHLA Mo
CPaBHEHWUIO C OCTaNlbHbIMW 06bEKTaMM, NPU 3TOM TPETb COEAUHEHWNIA MapraHLa B JOHHbLIX OT/IOXEHUAX HAX0AAT-
A B NOABVXHOM cocTosiHUM (cornacHo K.

B BOAHOIM pacTUTENIbHOCTU KOHLEHTPaUMa KafMus OTHOCUTENbHO HEBenKa, HECMOTPS Ha TO YTO BO BCEX
npo6ax JOHHbIX OT/IOXEHWI ObIN0 OTMEYEHO COAEPXKaHWNE KaaMUS Bblille permoHasbHOro Kapka Ans noyssbl.

Tarke Obln paccumTaH KoahULUMeHT B1Monormyeckoro nornoweHns A [14]. 31o COOTHOLLEHME KOHLEHTpaLmm
Ba/10BbIX (HOPM TsKeNbIX MET/1/I0B B 30/1€ PACTEHMI K KOHLIEHTPALMM BaNOBbIX (HOPM TSXKESbIX METaNN0B B [JOH-
HbIX OT/IOKEHMAX, 0TOOPaHHbLIX B O4HON TOUke. B 3aBUCMMOCTU OT BENIMUMHbI AXXUMUYECKME 3N1IEMEHTbI pasfe-
NeHbl ciefyroLLMM 06pa3oM: 3eMeHTbl GMON0rMyeckoro HakonneHus (Ax>1) n 6uonornyeckoro 3axeara (Ax<1).

KoathuLmeHTbl 6M0N0rnyYecKoro NOrioLeHns TSHXXebIX METaN0B BOAHON pacTUTEIbHOCTLIO NPeACTaB/eHbI
B Tabn. 8.

48



M3yuyeHune 1 peabunmntaLmsa sKOCUCTEM
The Study and Rehabilitation of Ecosystems

Tabnuuya 8

KoahhunuymeHT 6ronornyeckoro nornoweHnss TM BoLHOM pacTUTENbHOCTLIO B 06beKTax uccnefoBaHnii

Table 8
Biological absorption coefficient of heavy metals by aquatic vegetation samples taken in the research objects
XUMAYECKUA p. Bums p. lo30BKa } p. MNonne } p. I'IouLua
3MeMeHT MaHHMK LLleSIKOBHUK anoges CMELLaHHbIA CMELLBHHbIA CMeLLIaHHb i1 0BpaseLl
MrasaloLyii  BOMOCO/MCTHBIN KaHaacKas — 0bpaseL, TpaBocTos  06paseL), TPaBoCTos TPaBOCTOS
Pb 0,14 0,03 0,16 0,34 0,08 0,19
Cd 0,014 0,00 0,07 0,42 0,10 0,03
Cr 0,09 011 0,19 0,21 0,07 0,49
Ni 0,14 0,10 0,24 0,84 0,15 0,34
Mn 0,14 0,04 191 7,27 3,52 2,59
Cu 0,54 3,56 157 2,58 1,23 0,73
Zn 1,02 1,00 1,18 6,66 2,24 1,40

MpumeyaHune. 0,00 - coaepKaHVie THKEMbIX META/IIOB B 00pa3LiaX PacTeHWIA HYDKE Mpeaeria 06HapyeHVIs nprbopa.

M3 nofyyeHHbIX AaHHbIX CredyeT, YTo Mefb, LMHK U MapraHel, SBASKOTCA 3/1leMeHTaMu Haubo/bLIero Ha-
KOMNMIeHNs, TaK Kak B 06pasLiax TpaBoCTOs U HEKOTOPbIX BOAHbIX pacTeHUA KBl 3HauMTensHo npesbicun 1 370
MOXHO 00BACHWUTb MHTEHCUBHBIM YYacTUEM 3TUX 3/IEMEHTOB B MeTabon13Me pacTeHuin [18].

CnesyeT 06paTuTb BHUMaHWe, Y4TO MaHHUK nnasalowmii n LLIeNKOBHUK BOMOCOMIUCTHbLIA, OTOOGpPaHHbIe
B p. Bunug, He HakannuBaloT MapraHLua, KOTOpbIil UMeeT BbICOKUA KO3(MULUEHT NOLABUXHOCTMU B OHHbIX OT-
NoXeHusx (tabn. 6). B p. F030BKa OblM 0TMeYeHbI BbICOKME 3HAYEHUS KOS (ULMEHTA MOABUXHOCTN Y CBUH-
ua, Kagmmna n mapraHua. 3nofes kaHafckas (0TobpaHHas B 3TON peke) HakanivMBaeT MapraHel, TOrga Kak
COeMHEHUNS KaAMUA 1N CBUHLLA NPAKTMYeCKM He nornowatotca. CneagyeT OTMETUTL, UTO BCe 06pasLbl pacTeHul
HakanuBalT COeAUHEHUNS LIMHKA, KO3MMULNEHT NOABUXKHOCTU KOTOPOTO B JOHHbIX OT/IOXKEHUSAX HEBBLICOK. Ta-
KUM 00pa3oMm, MCMOoJb30BaHMe KO3(h(huMLUmeHTa 610N0rMyeckoro HakonneHms TM B pacTeHusIX NnpeacTaBnsercs
6onee nokasateslbHbIM A/19 OLEHKM nosegeHnss TM B BOLHOM 00beKTe, YeM KO3I((PULMEHT NOABMKHOCTU UX
B JOHHbIX OT/IOXEHUSX.

Takwve 3neMeHTbl, KakK CBUHEL,, XPOM, HUKE/b, KaAMWIA, MeHbLLE BCEr0 HaKanMBatoTCA pacTEHUAMM, NOCKO/Ib-
Ky ¥ HUX KBl HMxe efnHuLbl. K TOMY Xe HUKeNb ¥ XpOM OTHOCUTE/IbHO CNabo NorfiowaTcs KOPHAMMK pac-
TeHuin [19].

[na MaHHuka nnasatowero (Glyceriafluitans), LenkoBHuka BonoconuctHoro (Batrachion trichophyllum)
n 9nofewn kaHagckoli (Elodea canadensis) 6611 paccumTaH KoagdmumeHT XA, KOTOpPbIN BblpaXXaeT 06LLYH0 CMo-
COOHOCTb BUAA K KOHLEHTpaLUM MUKPO3/IEMEHTOB.

PesynbTaThbl pacueTa KosthduumeHTa BXA no gopmyne (3) ans 06pasLoB BOAHON PaCTUTENbHOCTY NpeacTaB-
NeHbl B Tabn. 9 1 Ha puc. 2.

Tabnuuya 9

KoahthnuymeHT 6MOreoXMMmnMYecKom akTUBHOCTY BOAHOM PacTUTENIbHOCTU, 0TOOPaHHbIX B N3yYaeMblX 06bEKTaX

Table 9
Contribution of heavy metals to the biogeochemical activity coefficient of aquatic vegetation species taken in the research objects
XUMMYECKUIA MaHHVK 1 i LLIENKOBHYK BOSIOCOMCTHB 1A noaest KaHaaCKasT
YEMEHT (Glyceria ﬂuitans; (Batrachion trichophyllum) (Elodea canadensis)
Pb 0,07 0,01 0,02
Cd 0,01 0 0,01
Cr 0,04 0,02 0,03
Ni 0,07 0,02 0,03
Mn 0,07 0,01 0,26
Cu 0,26 0,74 0,21
Zn 0,49 0,21 0,16
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8

7

6

5 m LLIeIKOBHMK BOMOCOMMCTHBII
(Batrachion trichophyllum)

4 m 3noges KaHaackas (Elodea
canadensis)

3 ® MaHHUWK Han/bIBatoLLMiA
(Glyceria fluitans)

2

1

0

Puc. 2. KoahthmumeHT 61OreoXMMNYECKOn akTUBHOCTY BIAOB BOAHOW pacTUTENLHOCTY,
Mpom3pacTatoLLMX B 30He HabmoaeHus Benopycckoii ASC

Fig. 2. Biogeochemical activity coefficient of aquatic vegetation species growing in the supervised area of Belarusian NPP

Kak cneayeT 13 1abn. 9 u puc. 2, B 30He HabntoaeHus Benopycckoit ASC HambonbLias 61oreoxnMmyeckas
aKTMBHOCTb K nornouieHntio TM oTmedeHa y dnoaen KaHagckoi. Mpu aTtom koadhdmumeHT BXA thopmumpyeTcs
Ha 26 % 3a cueT HakonieHns mapraHua, 21 % - HakonneHus meau. HavmMeHbllas 6MOXMMMYECKas akTUBHOCTb
O0TMeueHa y MaHHMKa naBatoLLero, y KOToporo MakcumarbHblA BKag B KO3hMMUNEHT aaeT UMHK - 49 %. Buo-
reoxmmmnyeckas akTMBHOCTb LLIeNIKOBHMKaA BONOCOIMCTHOIO Ha 74 % 06ycnoBneHa HakonneHneM Megun. Cnoco6-
HOCTb JaHHbIX pacTeHWin K nornoweHnto TM oTmeueHa v gpyrumu astopamu [20].

3aKoueHmne

B cooTBeTCTBMU C [1pOrpaMmMoi KOMNIEKCHOM0 3KOI0MMYeCKOro MOHUTOpPUHra benopycckoint AQC, npeacTas-
NeHbl pe3ynbTaTbl U3MEPEHWIT KOHLEHTpauuii TM B Npo6ax AOHHbIX OT/IOXEHWUIA, BOAHOW pacTUTENbHOCTY (B TOM
yncne obpasLax TPaBoOCTOS) B 30He HabMIOAEHNS aTOMHON CTaHUUK. [1onyyeHHble pe3ynbTaTbl MOTYT ObITb MC-
MoMb30BaHbl KaK OLeHKa (POHOBOr0 COCTOSIHUS B CUCTEME «[IOHHbIE OT/IOXKEHWS - BOAHAsA PacTUTENbHOCTb» A0
Hauana ee akcniyatauun. MNoayyeHsl U NpeacTaBeHbl OLEHKM CPeAHUX (DOHOBBLIX KOHLEHTPALUWA Meau, LMHKa,
CBMHLA, KaAMMs, XpoMa, HMKeNs, MapraHua, pTyTu, a Takke MblLlbsKa, B JOHHbIX OTNI0XEHUsAX pek Bunns, Io-
30BKa, [Nonne u Jlowa B 30He HabnoaeHns benopycckoii ASC.

Pe3ynbTaThbl UCCMELOBaHNI CBUAETENLCTBYIOT, UTO B JOHHbIX OT/IOXEHUAX M3 10 n3yyeHHbIX TM, TONbKO Map-
raHew, M Kagmuil MpeBbILIAT PernoHa/IbHbIA KNapk B 1,4 1 22 pasa COOTBETCTBEHHO. MOCKONbKY NCTOUHUKOB
3arpsA3HeHUs AOHHbLIX OT/IOKEHWIA STUMM MeTa/laMn He YCTaHOBMEHO, TO HEOOXOAMMO MPOBOAMTbL AanbHeilwne
nccnegoBaHms. KoHUeHTpaumum ocTanbHbiXx TM He MPeBbILLAOT PErMOHaTbHbIA KapK A5 MouB.

KoHueHTpaunm TM B 06pa3uax BOAHOW pacTMTeNnbHOCTK cocTaBunm oT 0,07 mr/kr (Kagmuii) o 634,0 mr/kr
(mapraHey). ViccnegoBaHus nokasanu, 4To Hanbonee NoABMXHbLIMU ABNAIOTCSH COEANHEHUSA MbILLIbAKA U MapraHLa.
BmecTe ¢ TeM BbICOKMIA KOahuumeHT BXA M03BONAET cAenaTb BbIBOA O TOM, YTO N0Aet0 KaHAACKYH MOXHO
MCMONb30BaTh KaK MHAMKATOP NP OnpeAeneHnm 3arpsasHeHNs 4OHHbIX OTI0XKEHWI MapraHLueM, a MaHHWK Hansbl-
BalOLMA - LuHKOM. KO3(h(pnLMeHT 61onornyeckoro norioLeHns TSHXebIX METan10B BOAHOM PacTUTE/TbHOCTLHO
CBUETENLCTBYET, YTO B BOLHbIX PacTeHUsAX p. Buans nponcxoaut NpeMmyLLecTBEHHO HAKOMeHNE LMHKa, p. [o-
30BKa - MapraHua, UnHka v Megu, p. Monne - mapraHua v UMHKa, p. Jlowa - Meau, Xpoma, LMHKa 1 MapraHua.
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Y[IK 614.876(476)

NAPAMETPblI CMbIBA PAAVMOHYKNINAOB
C BOJOCEOPA P. BUTNA B HAUANbHbLIA MNEPNO/,
NMOTEHUWMANBHOW ABAPUWN HA BEJTOPYCCKOW A3C

O. M. >KYKOBAL, B. B. KNAYC\ E. B. HUKOJIAEHKO)

THay4yHO-NpaKTUYECKNIA LEHTP rUrvieHsbl,
yn. Akagemnyeckas, 8, 220012, r. MuHck, benapycb

MpeacTaBneHbl pesybTaTbl PacHeToOB NapaMeTPOB CMbIBa PaZVIOHYK/MA0B C BOAOCOOPHBIX TEPPUTOPUIA p. BUNs v OLEHKa
COLEPXKaHUs PafvOHYKNMAO0B B BOAE NpU Mpearionaraemoii asapin Ha Benopycckoii ASC. MpuBeAeHbI MPOrHO3HbIE OLEHKM
[03 06/Ty4eHNs1 HaCeNeHs, NPOXMUBAIOLLETO BO/M3N Benopycckoii A3C, 0T NoTpebieHns NUTLEBOI BOAbI, 3arpsisHEHHOM
pagvoHyKnuaamm 131Cs, 961 1 13l B pe3ynbTare BO3MOXKHOI 3aNpOEKTHOI aBapuut.

KntoueBble cnosa: pagnoHyKnug, Boga; benopycckas A3C; 3anpoeKTHas aBapuis; p. Bunus; Mogynb CMbiBa; KOSPULMEHT

CMbIBa; 3DEKTMBHAA J03].
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PARAMETERS OF RADIONUCLIDE WASHOUT FROM THE CATCHMENT AREA
OF THE VILIYA RIVER AFTER THE ACCIDENT AT THE BELARUSIAN NPP

O. M. ZHUKOVAg V. VKLIAUK, A. U NIKALAENKA

&cientific practical centre ofhygiene,
8 Akademicnaja Street, Minsk 220012, Belarus
Corresponding author: O. M. Zhukova (omzhukova2018@gmail.com)

This article presents the results of calculation the parameters of radionuclides washout from the catchment areas of the
Viliya river and the assessment of activity concentrations of radionuclides in water in case of beyond design basis accident
at the Belarusian NPP. The results of estimates of the exposure doses to public living near the Belarusian NPP from the
consumption of drinking water contaminated with 13Cs, 96r and 13 radionuclides as a result of a possible beyond design
basis accident are presented.

Keywords: radionuclide; water; Belarusian NPP; beyond design basis accident; Viliya; washout module; washout
coefficient; effective dose.

BBegeHue

Benopycckas A3C (panee - BenA3C) pacnonoxeHa B OCTPOBELKOM p-He ['poaHeHckoli 06n. BenA3C -
e[MHCTBEHHas Genopycckasi aTOMHas 3/1eKTPOCTaHUWsA ¢ peakTopamu Tuna BB3P, KoTopas OTHOCUTCA K 06b-
ekTam 1 kaTeropuv no NOTEHUMaNbHON panaLMoHHOW 0NacHOCTU. B COOTBETCTBUM C MEXAYHapPOAHbLIMU PEKO-
MeHAaUMAMUN U HaLMOH&IbHBIMU HOPMAaTUBHLIMU AOKYMEHTaMM NS 06beKTOB 1 KaTeropum oLeHKa NpPorHo3HbIX
nocneacTeuiA aBapuii ABnseTc 06a3aTeNbHON. Peka Bunnsa —OCHOBHOW UCTOYHMK TEXHUYECKOr0 BOLOCHAOXKe-
HUsA BenA3C, a TakKe r1aBHbIN NPUEMHUK TEXHUYECKUX CTOUHBIX BOS OT CTAHLMU.

Mocne KpynHoW SAepHON aBapumn 0COOYHO BaXKHOCTb MpeACcTaBNsfeT Npobsiema paguoakTUBHOIO 3arpsisHeHUs
BOZOEMOB, a TAKXe PeK, NPOTeKAaLLMX MO 3arpsa3HeHHON TeppUTOPUX, MOCKOJbKY OHU, Kak MpaBuio, ABNS0TCA
AN HaceneHWs UCTOYHUKOM MUTLEBOW BOAbI, NPOLYKTOB pbl60NOBCTBA U BOAbI [/19 OPOLLAEMOro 3eMaesenus.
Tak, B pe3ynbTaTe aBapum Ha YepHobblibekoh ASC B 1986 T. 3HauMTe/bHbIE TeppuTopun BacceitHa p. AHenp,
BK/IlOYaa BoLoc6oOp ee npaBoro nputoka (p. MpunsaTs), 6bI1M 3arps3HeHbl SONTOXMBYLLUMN PaSUOHYKIULAMU
13Cs n 9Br, nepmogpbl nosiypacnafa KOTopbiX COCTaBAAOT 0K0/10 30 NeT. AHaNorMyHo npu asapum Ha ASC dy-
Kycuma-1 B 2011 r. npomsowsno 3arps3HeHne 13fCs 6acceiiHOB peyHbiX cnctem ABykymbl, MaHo, HutTa, OTa,
Ykefa, Maega, Kymau gp., Kotopble Bce BnagatoT B Tuxuii OKeaH, BbIHOCS Tyja pafnoLLe3nii kak B pacTBOpe, Tak
1 BO B3BeCU. Murpauus pagnoHyKInL0B Mo PevHbIM CUCTeMaM MPUBOAMUT K UX BbIHOCY 3a Npejesibl U3HadaibHO
3arps3HEHHbIX TeppUTOPUIA, BKNKOYAs TpaHCrpaHUYHbIA nepeHoc [1].

B cnyyae aBapuu Ha A3C MMeeT MeCTO Kak MpsAMOe BblNafeHue paguoHYKNUAOB Ha 3epKanio BOAbl, TaK
1 CMbIB PaAUNOHYK/IMAOB C peYHbIX BOLOCO0POB. MPOrHO3HbIE OLEHKN KO3((ULNEHTOB CMbIBA U NApPaMeTPOB Bbl-
HOCa PaAVMOHYKUAO0B 3a FMAPOOrMYeCcKUii Neprnog B CyYvae aBapum NO3BONSKOT faTb NpeLnonaraemMyto OLeHKyY
3arps3HeHUA peyHoi BOAbI.

Takum 06pa3om, He06XOAMMO MPOBECTU NMPOrHO3HbIE OLEHKW COfepXaHWs pagnmoHyKInLoB B Bofe p. Bunus
npu aBapun Ha benA3C, a Takxe 03 06/1y4eHUs HaceneHns ¢ Lefiblo He0OX0AUMOCTU BBEAEHWS OrpaHNYeHNiA
Ha noTpebneHne NUTLEBOW BOAb! [2].

Llenb nccnepoBaHMs - pacyeT MOAY/eid CMbiBa U KOIP(ULIMEHTOB CMbIBA PAAUOHYKINL0B C BOAOCOOPHbLIX
TEPPUTOPUIA N OLEHKA COAepPXKaHUa PajuoHYKIMA0B B p. Bunna npy 3anpoekTHO aBapumn Ha benopycckoit A3C
1 403 06/1yYeHNs HaceNeHns 3a cyeT NoTpebieHns NMTLEBOIN BOAbI.

Matepuasibl 1 METOAbI UCC/ef0BaHNA

Mmaporpaduyeckasn ceTb B npegenax 30-KUI0MeTPoBOM 30HbI Benopycckoii ASC Bko4vaeT 70 BOAHbIX 00b-
€KTOB, U3 KOTOpPbIX 5 ABMAKTCA TPAHCIPaHUYHbIMK, 52 pacnonoXeHs! Ha Tepputopun benapycu, 13 - Ha Teppu-
TOpUN JINTBBI.

K OCHOBHbIM BOZHbIM 06bEKTaM paiioHa pasMelleHus nnowankn benA3C, oTHocaTca pekn Bunus, Monne,
"030BKa, CTpaya, OwMsAHKa, Jlowa.

Peka Bunus - camblii 60M1bLUOR NpUTOK p. HemaH. BbiTekaeT OHa U3 He6obLLIOro 60/10Ta, PacrofioXeHHOro
B 1 KM CeBepo-BOCTOYHee 4. Benvkoe none Jokwwuykoro p-Ha. Bnagaet B p. HemaH ¢ npaBoro 6eperay r. Kay-
Hac. [1nvHa pekn coctaBnseT 498 kM, B npegenax benapycu - 264 kM. Cxema Bogoc6opHoi nnowaan p. Bununs,
KOTOpasi 0XBaTbIBAET CTBOP COPOCA TEXHMUECKMX CTOUHbIX Bog BenASC, npuBefeHa Ha puc. 1
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Ha o6yt nnowaab Bogocbopa npuxoamtca 25100 kM2 B npegenax benapycn - 11050 km2 O6Lee nageHne
B npegenax benapycu coctasnset 90,6 M, cpeaHWiA YKNOH BOAHOW NOBEPXHOCTU - 0,3 %o, KOSWDULMEHT N3BU-
nmctocTtun - 1,98,

Boga 13 p. Bunmsa MoxeT 6bITb MCNOMb30BaHa Kak A5 6bITOBOr0 M NPOMbILLIEHHOrO BOAOCHAa6GXeHWS, TaK
N HY)XX[ CeNbCKOro xo3sicTea. B paiioHe pasmelleHns benA3C Bofa ANt NUTLEBOrO BOJOCHABXEHMWS HACENEHUS

13 p. Bunusa He ncnonb3yeTcs, 04HaKO Npy MOLENMPOBAHUN U OLEHKE A03 o6nyqu|/|ﬂ HaceneHnsa NPpUHATO npea-
NonoXeHne 06 MCNONb30BaHNN BO/Abl B MNTLEBOM BO,ELOCHa6)KeHI/II/I.

JlntBa Benapycb

Marbie

Aarunu

Yorabe 0BH-EHHA

A cTBOp cbpoca TEXHUYECKUX CTOUHBIX BOg Benopycckoii ASC
| 1 Bogoc6opHasi Tepputopus p. Bunusi B npegenax benapycu

Bopoc6opHas TeppuTtopus p. Buama fo cTBopa c6poca TEXHUUECKNX CTOUHBIX BOZA 10 20 30 40 Km
Benopycckoii ASC

————— [ocypapcTBeHHas rpaHuua

Puc. 1 CxenaBOaOCOOpHO TeppuTopin p. By
Fig. 1 Scheme of the catchment area of the river Viliya

B kauecTBe cueHapusi 3arnpoekTHON aBapumn (ganee - 3A) Ha benA3C BbibpaHa cUTyauus, pacCMOTPeHHas
B paMKax noAarotoBkn OLEHKMN BO3AENCTBUSA Ha OKpyxatoLLyto cpeay benA3C (manee —OBOC). CocTaB BblOpO-
ca cMogenupoBaHHoro 3a 1cytku: 13l - 4,010 4Bk, 13Cs - 3,5 10M4bk, 905r - 7,210126bk, HanpaBneHne BeTpa
BbIGPAHO MO TeyeHuto p. Bunus (B cTopoHy JSINTBbI). Pe3ynbTaTbl OLEHKM MAOTHOCTU 3arpsisHEHNs TeppUTopmm
paguoHyknmgamun 13U, 131Cs n XSr npmseeHsbl B Tabn.1 [3].

Mons NNoTHOCTKM 3arpsA3HeHns TeppuTopun 13Cs, 13l n ASr Ha ocu cnepa 3anag (3) npueeaeHbl Ha puc. 2 [3].

Tabnuua 1

MN0THOCTb 3arpsA3HeHNA TeppuToOpUN paguoHyknuaamm npu 3A Ha ocu cnega 3, Bk/m2(24.03.2009)

Table 1
Density of contamination of the territory with radionuclides at beyond design basis accident on the track axis W, Bq / m2(24.03.2009)
P/ PaccrosHue, Kv
BM2 5 1 2 3 5 10 15 2 % )

Bl 61E+03 13E+04 2,1E+05 19E+05 6,7E+05 2,1E+06 12E+06 59E+05 3,8E+05 2,4E+05
BCs 35E+02 4,8E+03 7,2E+03 85E+04 39E+05 29E+06 16E+06 7,3E+05 3,8E+05 2,3E+05
9Br 20E+03 50E+03 1,1E+04 14E+04 71E+03 38E+03 35E+03 4,0E+03 3,6E+03 29E+03
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Mpu aBapun HEO6XOAMMO OLLEHUBATL CMbIB CBEXMX MPOAYKTOB BbINaAeHMs Ha NOACTUNAIOLLYIO MOBEPXHOCTb.
C 3TOi1 Ueblo NPOBOAUTCS 3KCNpecc-oLeHKa KoadhuumeHTa (MOAyns) CMbiBa PafUOHYKINA0B C eCTECTBEHHbIX
BOAOCOOPOB C YHYETOM flaHALAPTHO-3K0N0MMYECKNX YCI0BUIA KOHKPETHOIO BOAOCOOpa.

OCHOBHbIM NapamMeTPOM CMblIBa 6bI10 MPUHATO CUNTATh BENYMHY OTHOLLEHUSA CPeAHER KOHLEHTpaL M pagu-
OHYKNMAaa B BOAHOM noToke C (ycpefHeHue 3a HabnrogaeMblil FTMAPOIOrMUYECKNA MEPUOL) K CPeAHei NN0THOCTK
3arps3HeHns BoLOCOOPHOro 6acceliHa aTUM PaguUoHYKIMAOM a (YycpegHeHMe no BOAOCOOPHON Niowaan Boile
cTBOpa HabnwogeHns) [4]:

1)

roe C - cpefHsas KOHLUEHTpaL MM pagMoHyKuaa B BOAHOM MOTOKe, Bk/M3;

0 - CpefHAs NNOTHOCTb 3arps3HeHMs BOJOCOOPHOro 6acceiiHa paguoHyKnaom, Bk/m2

BennunHa Mg M-1—«MOAyNb CMbIBa» 3arpsasHsAtoLLE/ aTMOCHEPHOIR NpuMecK, BbinasLuUeil Ha BOLOCOOPHbIiA
6acceiH.

[pyrum nonesHbIM AN NPOrHO3HbLIX OLEHOK napameTpoM SBASETCA MOJHbINA KO3 duumneHT cMbiBa Kc3a pac-
cMaTpuBaeMblii rMAPONOrMYecknii neprnos (NaBoLOK, MEXEHb, FO4 U T. A.). ITO OTHOLLEHWE NOHON aKTUBHOCTK
KaKoro-nn6o pagMoHyKnuia B BOHOM CTOKE Yepe3 Hab/lofaemblii CTBOP K 3amnacy 3Toro paguoHyKaMaa Ha Bcei
BOLOCOOPHOI Nnowagn: _

Cw
as ’ ()
roe W —nonHblii 06beM BOLHOMO CTOKa Yepes3 CTBOP 3a BpeMs HabnoaeHns, M3

S —nnowaab BoAoc60pHOro 6acceiiHa peku Bbille CTBOpPA HaboaeHNs, M2

Kcu McceBsizaHbl COOTHOLIEHMEM (3):

KcNe =

----- ©)

roe Q —cpefHuii pacxog Bofbl, M3c, Yepes CTBOP 3a Bpems AL, . 14 Leneit HacTosLLel OLeHKN At NPUHAT paB-
HbiM 1 mecau,

M==Q/S —cpefHUiAi MOLYNb BOLHOIO CTOKa, MI(CXM2.

M3 06Wwmnx coobpaXkeHM MNOHATHO, YTO AaHHble MPOrHOCTUYECKME NapameTpbl 3aBUCAT OT MHOTUX (haKTo-
POB, 13 KOTOPbIX ONpefenstowmmy aBastoTces M Bn naHAWadTHO-3KONOTMYECKNE XapaKTePUCTUKN BOLOCOOPHOI
naowaan: macwTtab Bofocbopa, CPeAHWIA YKIOH, NMOYBEHHO-PACTUTENbHbIE YCNI0BUS, CTENEeHb aHTPOMOreHHON
3PO3MOHHOW Harpy3Kn n T. .

B T0 >Xe Bpemsl KOHLEHTpauus paguoHYyKINA0B B PEYHO Boge ByaeT POPMUPOBATLCH PU3NKO-XUMUUYECKUMU
npoveccamu:

—CMbIBOM pPaAuOoOHYKIMAO0B C NoBepXHOCTM BCH AoXaeBbIMU 0CAAKaMM U B pe3ynibTaTe CHEroTasHUS;

—TMOCTYN/IEHNEM PACTBOPMMbIX (DOPM PAAUOHYK/IMAOB C 3arpsi3HEHHBIMU MOA3EMHBIMU U MOYBEHHbIMM
BOdaMmu;

—aTMOoCGepHbIMU BbINafeHNSAMIN Ha BOAHYHO MOBEPXHOCTb BOAOTOKA, KOTOPbIE 00YCNOB/EHbI IN106a/TbHBIMM
BbINaJEeHUAMM, IOK/IbHbIM BETPOBLIM MOABEMOM W MEPEHOCOM MbI/IEBLIX YaCTUL, C MOBEPXHOCTHN BOJOCOOPHOI0
6acceliHa.

MakcrmanbHble 3HaveHns M BHa6M04a0TCA MPY BbICOKMX pacxodax Bofpl.

[nsa pacyeta napameTpoB BbIHOCA U KO3IPHPULMEHTOB CMbIBa PajUOHYKIMAOB C BOLOCOOPHLIX TEPPUTOPUIA
6bIN0 NPUHATO 3HAYEHMEe CPeAHEr0 MHOFOIETHEr0 pacxoa Boabl B p. Buius no gaHHbIM MHOFOMIETHUX Haboge-
HWiA, KOTOPbIN, cocTaBnseT 52,9 m3c.

O6uian aheKkTNBHASA [03a 06/Ty4eHUs OT NOTPebAeHNst NMTLEBOW BOAbI OLEHMBanack No qopmyne (4):

(4)

rae Evder- o6uas apdekTmBHa 03a 061y4eHns 0T NOTPe61eHNs NUTLEBON BOAbI, MK3B;

C —KOHUeHTpaums paguoHyKknuaa i B nMTbeBOW Boge, BK/n;

Uvda—eyTo4YHOe NoTpebneHre BOAbI MLOM ONpefeneHHOM BO3pacTHOM rpynnbl, i/ieHb. B pacyeTax ucnosb-
30BaHbl JaHHble 0 NOTPebeHNN BOAbl, XapaKTepHble A5 eBPONeicKoro permoHa (tabn. 2);

CFi—oxupgaemas apdekTrBHasA f03a 061yYeHUs Ha efuHMLY NepopanbHOro NocTynieHns 4fis HaceneHus,
38/bkK [5];

Twetr—nepnog noTpebneHns BoAbl, AHEN;

106- Koa(hdmumeHT nepexoga ot 38 K MK3B.
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Tabnuua 2

MoTpe6neHne BoAbI 1 0XKnaaemMas spPeKTUBHASA 4033 061yUeHUs Ha eauHMLLY
nepopasibHOro NOCTYyN/eHNS ANA PasIMUHbIX BO3PACTHbIX FPYMMN HaceneHns

Table 2

Water consumption and expected effective radiation dose per unit of oral intake for different age groups of the population

BospacTtHasa rpynna, et 02 12 2— -2 1237 >17
MoTpebneHve Bogbl, 1/rog 250 350 350 350 550 730
OxunageMast apheKTUBHAA [03a 00TYUEHNS Ha eAVHULY NepopasibHOro nocTynneHus, 3s/bk
il 1,8E-07 1,8E-07 1,0E-07 5,2E-08 3,4E-08 2,2E-08
1BCs 2,1E-08 1,2E-08 9,6E-09 1,0E-08 1,3E-08 1,3E-08
axr 2,3E-07 7,3E-08 4,7E-08 6,0E-08 8,0E-08 2,8E-08

Pe3ynbTaTbl UCCNEAOBAHNS U UX 0OCYXKAEHWNe

B T1abn. 3 npefcraBneHsbl pe3ynbTaThl pacHeTOB NPOTHO3HbIX OLEHOK PafMOaKTUBHOIO 3arps3HEHUs PeUHON
BOAbI Ans Bogocbopa (cTBopa HabnwaeHuin) p. Bunua (a. Taptak). 9T napaMeTpbl UCMO/Mb3YHOTCS A5 3KCMpecc-
HbIX MPOFHO3HbIX OLEHOK PaAM0aKTUBHOIO 3arpsi3HEHMS! PEYHOI BOAbI B pe3ynibTaTe COBOKYMHOCTW BTOPUYHbIX
MUTPaLMOHHBIX MPOLLECCOB - MEXaHWYECKOT0 CMbIBa, BbILLiENa4MBaHNSA U3 MOYB, HEPABHOBECHOIO 0OMEHa MeXy
thazamu (B3BECb - pacTBOPEHHbIE POPMbI, BOAA - JOHHbIE OTNIOXKEHNS).

Tabnunua 3

Pe3ynbTaTbl pacyeTa MPOrHO3HbIX OLEHOK «MOAYNSA CMbIBa» 1N «KO3(h(PULNEHTA CMbIBa»
CBEXWUX NPOAYKTOB BbiNageHWn ans pagnoHyknmgos 13U, 137Cs n 96r Bogocbopa p. Bunusa (a. TapTak)

Table 3

The results of calculating predictive estimates of the «washout module» and «washout coefficient»
of fresh fallout products for radionuclides 131, 137Cs and 96r from the catchment of the river Viliya (village Tartak)

PaayoHykmg, a, br/v2 C, bxn [2 Mg md Kc Br/c
nl 1,6E+06 24 1,5E-03 1,8E-02
BCs 2,4E+06 2,2 0,92E-03 1,1E-02
asr 3,6E+03 0,76 0,21 2,52

WTorn NnporHo3HbIX OLEHOK, NpuBeLeHHbIe B Tabs. 3, COrnacytTes ¢ pesynbTaTamy HaTYPHbIX 9KCNepUMeH-
TOB, NOAYYEHHbIX Ans p. nyTb (1. JobpyL) Ha 3arps3HeHHbIX nocne asapum Ha YHAIC Tepputopusx [5].

3HaueHNs cpefHUX KOHLEHTpauWil paguoHYKIUA0B B BOAHOM MOTOKe p. Bunua B TpaHCrpaHWYHOM CTBOpE
npu 3anpoekTHoM aBapun Ha BenASC He NPeBbICAT AENCTBYIOLLMX YPOBHEW BMeLLATeNbCTBA B MPOAYKTaxX NUTa-
HWsi, MONokKe 1 Boge (AYB7 —yaenbHas akTUBHOCTb PagMOHYKNNAOB B NPOAYKTaX MUTaHMS, MOJIOKE U MUTLEBON
Bofe cocTasnseT ans W1 —1000 bk/kr, ana 131Cs —200 bk/kr), uTo B 5—10 pa3 HMxXe pethepeHTHbIX YPOBHEN
CoAepXXaHunsa AaHHbIX PaAUOHYKNNAO0B B NUTLeBOM Bogde - 10 bk/n (Tabn. 3) [4].

MpoBefeH pacyeT f03 06/yYeHUs pasfIMYHbIX BO3PACTHBLIX FPYNM HaceneHMs 3a cyeT MoTpebieHns NUTLEBOIA
BOAbl 13 p. Bunms Ha yyacTke B61M3M . TapTak 3a nepsble 7 fHEi noc/ie aBapuu C LeNbio CPaBHEHNS C HaLMOHasb-
HbIMW KpUTEPUAMY aBapUIAHOIO pearnpoBaHus, YCTaHOB/IEHHbIMM B [4]. Pe3ynbTaThl OLEHKU NpuBeaeHs! B Tabs. 4.

Tabnuua 4
Pe3ynbTaTbl OLEeHKMN 3h(DeKTUBHON J03bl 06/1yHEHNS HaceNeHns
3a nepBble 7 AHel 0T NoTpeb/eHNa NMTLEBON BoAbl U3 p. Bunua (o. TapTak), MK3B
Table 4
The results of assessing the effective dose of irradiation of the population
for the first 7 days from the consumption of drinking water from the river Viliya (village Tartak), pSv
BospacTHas rpyrna
PagyorykAn 02 12 27 712 17 >17
el 2,07 2,07 115 0,60 0,39 0,25
13Cs 0,22 0,13 0,10 011 0,14 0,14
qBr 0,84 0,27 0,17 0,22 0,29 0,10
OT cymMMbl pafyIOHYKINA0B 313 2,46 142 0,92 0,82 0,49
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YpOBHU 103 06/1yYeHUs HAceNeHWUs Npu 3anpoekTHON aBapumn Ha BenA3C (Tabn. 4) He NpeBbICAT 06LLMX
KpUTEepUeB pearnpoBaHus A4/18 NPOBeAeHUs OrpaHuyeHus noTpebneHns NUTLEBOWN BOAbl - 3h(eKTMBHAA [03a
100 m3B 3a nep.ble 7 fHei [4].

3aK/oueHmne

Mpu 3aNpOeKTHbIX aBapUiiHbIX CUTyauusax Ha benASC Mofy/b CMbIBa CBEXUX NPOAYKTOB BbiNafeHWi Ans Bo-
foc6bopap. Bunus (g, TapTak) coctaBuT 1,5 x10-3m-1, 0,92*10-3m-110,21 m-1gna pagnoHyknugos 13U, 137Cs n 96r
COOTBeTCTBeHHoﬁ(o cbmu,vbSHTbl CMbIBa ANs AaHHbIX paguoHyknnaos 6yayT pasHbl 1,8*10-2bk/c, 1,1*10-2bk/c
n 2,52 bk/c gna =1, =" Cs 1 ~Sr COOTBETCTBEHHO.

3HaueHns KOHLUeHTpaunii paguoHyknugos 13Ul n 131Cs B BOLHOM MOTOKe p. Bunusa B TpaHCrpaHNYHOM CTBOpPE
Npu 3anpoeKTHOM aBapun Ha benASC He NpeBbICAT AeCTBYIOLMX YPOBHEN BMeLLATeNbCTBA B MPOAYKTax NuTa-
HKA, MONoKe 1 Boge (AYBT).

Pe3ynbTaThl OLEHKW rof0BbIX 3PMEKTUBHBIX 03 06/1yUYeHUs OT NOTpPe6aeHna Boabl U3 p. Bunus pasnuyuHbix
BO3PaCTHbIX FPYMM HacefeHns, MPOXMBAIOLLEr0 Ha rpaHuue ¢ JIMTBOM, yKasblBalOT Ha OTCYTCTBME HeobXoau-
MOCTW NPOBEAEHNS CPOYHBIX 3ALUTHLIX MEPONpPUATUIA B BUAE OrpaHUYeHust NoTpe6/ieHns NUTLEBOW BOAbI U3
OTKPbITbIX UCTOYHUKOB (KpUTEpKii pearnpoBaHms 100 m3B 3a NepBble 7 AHEN NpeBbIleH He byaeT). OgHako npu
6onee AANTENbHOM MCMOMb30BAHUM BOAbI M3 P. Buans ans nuTbEBOrO M XO3AWCTBEHHOrO Ha3HauYeHWs faHHONA
[,03bl 06/1yHeHUS HaCeIeHNA OHa MOXKET 6blTb 3HAUMTENLHO BbILle 3a CUET YBENNYEHNA KOIP(PULUEHTOB CMbIBA
1 BbIHOCA PafMOHYKINAOB C 3arps3HeHHbIX BOAOCOOPHBIX TEPPUTOPUIA.

Takum 06pa3om, UMetoLLasaca CeTb MYHKTOB HAGNIOAEHNS 38 MOBEPXHOCTHLIMM BOZaMM AO/MKHA 6bITb pacLum-
PeHa fi19 OMepaTUBHOMN OLIEHKU COAEPXKaHWS PagnoHYKIMAOB B MOBEPXHOCTHbLIX BOAAX, BbIHOCA PAANOHYKNN0B
yepes rMApOCTBOPLI U OMpefeNieHns MOAYNA CMblBa CBEXUX MPOLYKTOB AeNeHUs Mpu paguaLnoHHOR aBapuu.
Konogub! oMKHbI 6bITh 3aluLLeHbl OT NonajaHnus paguoHyKInL0B, Bbinajalowmnx 3 atmocdepsl. Kpome Toro,
npu aBapmm HeobXOLUM KOHTPOSb COLEPXKAHWS PafUOHYKINAOB B BOAE U3 KOMOALEB, OCOBEHHO B TeX HAaCeneH-
HbIX MYHKTAX, rA4e OHU ABNAKTCA NPe06/1afaloLiM UCTOYHUKOM NUTLEBOMO BOLOCHAGXEHUSA HAaceeHNs.
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MOWHOCTb AO3bl BHYTPEHHEIO OBJIYHEHUNA
OT NHKOPIMOPUNPOBAHHDbIX 1BCS N sr nxtuodayHbl
BOAJOEMOB, PACIMOJ/IOXXEHHbBIX HA TEPPUTOPW MOJIECCKOIO
MOCYAJAPCTBEHHOIO PAAMVALUMOHHO-OKOJTIOTMYECKOTI O
SATTOBEAHUWKA

A. B. TYJTAKOB®, [I. H. JPO3/[0B®, [l. H. IBAHLIOB)

T oMenbCKuiA rocyaapcTBEHHbIV yHUBEPCUTET MMeHN PpaHumucka CKOpUHbI,
yn. CoseTckas, 104, 246019, r. Fomenb, Benapycb
2F1oneccKuii rocyapcTBEHHbIV pagnaLMOHHO-3KON0rMYECKMIA 3an0BEHUIK,
yn. TepellKoBoii 7, 247618, 1. XoilHuku, benapycb

MpyviBeieHbI pe3ynbTaTbl OLEHKM MOLLHOCTM MOr/IOLLEHHON A03bl OT MHKOpRopupoBaHHOro 131Cs n 90Bry Hamboree pac-
MPOCTPaHeHHbIX BUAOB MPECHOBOAHON UXTUO(AaYHbI, 0GUTAIOLLMX B BOAOEMAX Pa3HOro TUMa, pacrofioeHHbIX Ha Teppu-
TOpUK MONECCKOro rocyfapCTBEHHOMO PaaMaLIOHHO-3KOMOMMYECKOoro 3anoBeHuka. OToop Npod NPoM3BOAWIICS B TEUEHME
2019 . YCTaHOBMEHO, YTO BK/af BOAHbIX Macc MPoTouHOro (p. MpunsaTs), nomynpoTouHoro (HrkonaeBCKmiA CTapuK) 1 3am-
KHyTOro (03. CeMeH/LIA) BOLOEMOB B CyMMapHYHO rofjoBYHO MOT/IOLLEHHYHO 03y BHYTPEHHEr0 00/Ty4eHUs OT pafUoHYKINIO0B
13Cs 1 I6r y NonoBo3penbIxX NpeacTaBuTeneld MPOMbIC/I0BOIA (hayHbl MITP33 He3HAUMTENEH U He MPeACTaBNSET Yrpo3bl AN

BO3HVKHOBEHWS JO030BbIX 3()DEKTOB.

KntoueBble cnoBa: NPecHOBOAHAA MXTVO(ayHa; MbiLeYHas TKaHb, paavoaKTVBHOE 3arpssHeHve; 131Cs, 905r; MOLLHOCTb
[103bl; [Monecckuii rocy1apCTBEHHBIA paavaLyoOHHO-3K0NornYeckuii 3anosegHuk (MIFP33).
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DOSE PERFORMANCE OF INTERNAL IRRADIATION
FROM INCORPORATED 13CS AND ISR OF ICHTHIOFAUNA
OF RESERVOIRS LOCATED IN THE TERRITORY
OF THE POLESSKY STATE RADIATION-ECOLOGICAL RESERVE

A. V. GULAKOK D. N. DRAZDOIf, D. M. IVANTSOU

d&rancisk Skorina Gomel State University,
104 Saveckaja Street, 246019 Gomel, Belarus
[Polesskiy State Radiation and Ecological Reserve,
7 Tserashkovay Street, 247618 Khoiniki, Belarus
Corresponding author: A. V. Gulakov (gulakov@gsu.by)

The paper presents the results of estimating the absorbed dose rate from incorporated 13Cs and 905r in the most common
species of freshwater ichthyofauna reservoirs of various types located on the territory of the Polessky State Radiation
Ecological Reserve. Sampling was carried out during 2019. It was found that the contribution of the water masses of the
flowing (river Pripyat), semi-flowing (old channel Nikolaev) and closed (lake Semenitsa) reservoirs to the total annual
absorbed dose of internal radiation from 13Cs and 906r radionuclides in the mature representatives of the fishing fauna of
the PGREZ is insignificant and does not pose a threat for dose effects.

Keywords: freshwater ichthyofauna; muscle tissue; radioactive contamination; 13Cs, 905r; dose rate; Polesie State
Radiation Ecological Reserve (PSRER).

BBegeHue

Pa3BuTME AEPHOI 3HEPreTMKM Ha COBPEMEHHOM 3Tane Heu3bexHO NPMBOAMT K YBENMYEeHUO 06bema
TBEPLbIX U XULKUX PaAN0aKTUBHbLIX OTXOL0B, POCTY MacluTaboB NOCTYNeHUA paduoHYKINL0B B pa3/inyHble
TUNblI BOLOEMOB. ABapusi Ha YepHoObINbCKO ASC —KpynHeiwan agepHas KaTacTpoda 4BaALaTOro Beka.
B oTnnume oT rnobanbHbIX BbINaAEHUA pagNoHYKIMAOB, YEPHOBbITLCKME OTNYAINCH AOCTAaTOYHO BICOKMMU
NOKanbHbIMU YPOBHAMM.

B gonrocpoyHoli nepcnekTrBe pagvMo3KoI0rnyeckas 3HauMMoCTb aBapumn Ha UepHo6binbckoii ASC B 3Ha-
YNTENbHON Mepe onpeAensieTcs 3arpsisHeHWEM TeppuTopumn paanoHyknngamm 131Cs n 0Sr [1; 2].

KNBOTHbIE, ANNTENbHOE BpeMS 0OMTAlOLWME Ha TEPPUTOPUN C Pa3IMYHbLIM YPOBHEM PafM0aKTUBHOIO 3a-
rPA3HEHMUS, NOABEPralTCA Kak BHeLLHeMY, TaK U BHYTPeHHEMY 06/1y4eHunto. [03y MOHU3NPYIOLLEro MU3fyde-
HUA 4015 BbIABMEHWUSA Pa3/IMYHbIX Pagnobronormnyeckmx aeKToB B NePBYIO OYEPeb CBA3LIBAIOT C NOI/0LLEH-
Holi go3oli [3; 4].

[na onpegeneHns NOrnoWEHHOM f03bl OT BHYTPEHHEr0 06/1y4eHNs cnefyeT YUMTbIBaTb HE TOMbKO aKTUB-
HOCTb PafMOHYK/MA0B, KOTOPble NMOCTYNAalT C pPauuOHOM, HO W (DaKTOpbl, BAUAKOLWME Ha GUonoruyeckue
napamMmeTpbl MNoBeAeHNUS PajNOHYKINA0B B OpraHn3me XXUBOTHbIX [5—F].

Ha BeNnunMHy [030BbIX Harpy30K Npy BHYTPeHHEM 06/1yYeHMn 60/bLLOe BANSAHME OKa3blBatOT YPOBHU Ha-
KOMNEeHUs 1 pacrnpejeneHns paguoHyKINL0B N0 OpraHam U TKaHsM, Y4To 00YC/I0BNIEHO (hM3NO0N0TNYECKUMU
0COBEHHOCTAMM OpraHM3ma, No3ToMy BONpPOC 0 POPMUPOBAHMM A03 UMeEET Kak (hr3nyeckoe, Tak 1 61Monoru-
yeckoe cogepxaHnue [8; 9].

K (hm3nyecknm xapakTepucTukam, onpefensrolinm (GopMmMpoBaHMe A030BbIX HArpy3oK y AUKUX XKUBOT-
HbIX, B MEPBYO0 0Yepefb OTHOCUTCHA MOLLHOCTb A03bl BHELUHEro raMMma-usjyyeHus, a Takke 3arpssHeHue
KOPMOBOI 6a3bl U PafMOHYKIUAHBIA COCTaB BbiNageHUn. Cpefn 6MOMOrMyYecKUX xapakTepucTuk Hanbonb-
Llee 3Ha4YeHMe NpUobpeTadT 0CO6EHHOCTU BMONOIMK UCCefyeMblX BUAOB, CTaAUA UX pasBUTUA U CTEMNeHb
KOHTAKTOB C NpMpoaHo cpeaoii [10—12].

B HacTosilLee BpeMs YCTAHOB/IEHO, YTO OCHOBHAsA YacTb 137Cs NocTynaeT B OpraHn3mM rnpecHOBOAHbLIX pblb
no NWLWEeBOMY MyTW. 3TO MOATBEPXAAKOT UCCNE[0BAHUA YKPAUHCKUX YYeHbIX, KOTOpble OMpeaenunnu, 4to
yepes NULLEBAPUTENbHbI TPAKT B OPraHM3M MPecHOBOAHbIX Pbl6 NocTynaeT Ao 97-99 % 137Cs, akKyMynmpo-
BaHHOro B opraHusme pbibbl [13].

B nepwog uccnefoBaHWiA rNaBHblA BKMa4 B PagnoOaKTUBHOE 3arps3HeHVe TeppuTopuMM MecTo0OUTaHus
NPECHOBOAHbIX Pbl6 BHOCUAN pagnoHyknnabl 137Cs n L.

Vicxops U3 faHHbIX YCNOBUIA, Mbl OFPaHWUYUANCE OLLEHKOW MOTMOLLEHHbIX 403 Ha OPraHn3m pbl6, BbI3BaH-
HbIX MHKOPNOPUPOBaHHbIMK 137Cs 1 0Sr Kak OCHOBHbIMU [103006pasyoWLUMy pafMoHYKINLaMN B OTAaNeH-
HbI Nepunog nocnie aBapuu. BMecTe € TeM Mbl MPYHMMAEM BO BHUMaHWe, YTO UMEN0 MecTO COYeTaHHOe BO3-
LencTBrne cMecu pajuoHYKIMAOB.
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B aToin cBsi3n Lenb paboTbl COCTOSNA B TOM, YTOObI OLEHWUTb YPOBEHb UM AWMHAMMUKY MOLLHOCTW MOrNo0-
LLEHHOM [03bl BHYTPEHHEro 06/y4eHMs B NOCTYEPHOOBLINLCKUIA MepMOA4 Ha OCHOBaHMW AaHHbIX YAENbHOW
aKTUBHOCTM MbILLEYHON TKaHW MXTUoMayHbl, COOPMMUPOBAHHON B pe3ynbTaTe XPOHMYECKOrO MOCTYMN/eHUs
B opraHusm 131Cs n 90Sr.

Matepuasibl 1 METOAbI UCC/ef0BaHUA

OGbeKTOM MCCNeA0BaHWIA ABSNACh NPECHOBOAHAA UXTMO(ayHa BOLOEMOB Pa3/IMUHONO TWMa, PAcMOOXKEH-
HbIX Ha TeppPUTOPKM MONECCKOro rocyapCTBEHHOTO paauaLMOHHO-3KO0M0MMYECKOr0 3aroBeaHKa.

OTNOB PbiGbl OCYLLECTBASNCS HA MATW y4yacTKax peku MpunsTb WM ABYX MOMYNPOTOYHLIX BOJOEMAxX C pPas-
NINYHBIMU 3KONOTUYECKMMM YCIOBUSIMU: 03. CeMeHMLa U HUKONaeBCKMiA cTapuk. BoAHble 06bEKTbI, Ha KOTOPbIX
MPOBOANNNCH UCCNEL0BaHUS, XapaKTepU3yTCs PasiMuHbIM TMAPONOTMYECKM PEXXUMOM W YPOBHAMMU PajmMo-
aKTUBHOTO 3arpsi3HeHNst TEPPUTOPWIA, Ha KOTOPbIX OHU PacmonoXeHbl (puc.).

TeppuTopKs NPOBEAEHMUS UCCNeN0BaHWIA:
O - BOAHble 06bEKTI, TAe OCYLLECTBAANCS OB PbiGbl

Research area:
O - water bodies where fishing was carried out Sampling locations

B kauecTBe opyZmi1 10Ba 6b1IM MCNOMb30BaHbI CETU TPEXCTEHHbIE «HenTyH» (a/nMHa 30 M, BbicoTa 1,8 M), pas-
mep fden 30 MM (2 Wwt.), 40 MM (2 WwT.), 50 MM (2 WT.), 65 MM (2 WwTt.), 70 Mm (2 Wwt.). Mpun NpoBeaeHUN NoBa pbi6
OAHOBPEMEHHO yCTaHaBNMBanochk 0T 5 4o 10 ceTeid ¢ pa3HbIM pasMepom suen [14].

OnpefeneHne BULOB U aHaIM3 BUOIOTMYECKUX MoKasaTeneld pbl6 NPOBOAMIICS OOLLENPUHATLIMU B UXTUOSIO-
rMyeckmnx nccnesoBaHnsax metogamu [15—17).

3a nepuog, nposefeHUs paboT GblIM 0TNOBMEHbI 13 BUAOB pbi6 (Bo3pacTom OT 2 A0 10 fieT), OTHOCALLUX-
CA K pa3MyHbIM 3KON0rMYeckuM rpynnam. Cpefn XMLWHbIX pbl6 (061MraTHbIX U (hakyNbTaTUBHLIX MXTUO(Aros)
6b1/11 NpoaHaNN3NPOoBaHsbI: LyKa 00bIKHOBeHHas (Esox lucius L.) (n=134), xkepex (Aspius aspius L.) (n=45), cygak
06bIKHOBeHHbIN (Stizostedion lucioperca L.) (n=11), okyHb 06bIKHOBeHHbIW (Percafluviatilis L.) (n=191), com
esponelickmit (Silurus glanis L.) (n=3) n uyexoHb (Pelecus cultratus L.) (n=10).

Cpeau «MUPHbIX» BUAOB pblb 1CCneaoBany nNpeacTaBuTeneid cnefyrowmx rpynmn: 300M1aHKTOHO(arn - cu-
Hel (Abramis ballerus L.) (n=142); 6eHTOdharn - cepebpsHbIin kapack (Carassius auratus gibelio Bloch) (n=27),
ryctepa obbikHoBeHHas (Blicca bjoerkna L.) (n=148), nuHb (Tinca tinca L.) (n=55), nnotea (Rutilus rutilus L.)
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(n=294), a3b (Leuciscus idus L.) (n=6) u new, (Abramis brama L.) (n=212). Knaccudmkaums poli6 No npenmMyLle-
CTBEHHOMY TUMNY NUTaHWA NpuseaeHa no [15].

Vi3mepeHus yaenbHON akTMBHOCTM 13[Cs B opraHax v TKaHAX AMKUX XXUBOTHbIX BbIMO/HAAM Ha ramMma-6e-
Ta-cnekTpomeTpe MKC-AT1315 (MUHMMabHas n3Mepsiemas akTUBHOCTb He MeHee 2 BK/Kr B reometpun 0,5 n
(MapuHennn), aththeKTUBHOCTb perncTpaLun Ha aHeprum 661 k3B - 2,46*10-2MMN/KBaHT, 3HEpreTUYeCKnii ana-
NasoH perncTpmpyemoro g-msnyyeHuns ot 50 go 3000 k3B) n ramma-paguometpe PKIM-AT1320A (MUHUManbHas
n3mepsieMast akTUBHOCTb - 3,7 BK/Kr, athPeKTUBHOCTbL permcTpaumu - 2,2°10 2umn/kBaHT). MOrpewHocTb n3me-
peHuid He npesblwana 15 %, pasHuLa B NOKa3aHWAX NpUOOPOB (CMEKTPOMETPa U PagMoMeTpa) Npy MOBTOPHbIX
N3MepeHunax He npesbiwana 4 %.

MoLwHOCTb [03bl BHYTPeHHero o6ny4veHus DK, M[p/cyT OT MHKOPNOPUPOBaHHbLIX PagMoHyKnuaoB 13Cs
1 905r paccumTbIBaIM Ha COAepXKaHue pagvoHYKNUL0B B UCCNeyeMblX BUAaxX pbld no mMetoamke [1], mcnonb3ys
pacyeTHble 4030Bble KOIPHMUMEHTLI, N0 (opMyne:

D, dcfm XA .. XT, 1)

roe DCFik - thakTop [1030BOI KOHBEPCUU ANSi BHYTPEHHEro 061y4YeHnst K-ro npeacTaBUTENbHOIO 06beKTa BO-
[IHOW 61OTbI OT i-ro pagnoHyknuaa, (Ml p/u)/(BK/Kr cbiporo Beca);

Anji - yaenbHas akTUBHOCTb K-ro paguoHyKnvMaa B opraHmame i-ro npeAacTaBMTeNbHOro 06beKTa BOHON 61o-
Thbl, ONpegensemas no gaHHbIM HabnoaeHni, BK/Kr Cbiporo Beca;

T - NepeBOAHOW KO3IPHULMEHT, paBHbIi 2,4x10-2 (MIp/cyT)/(MKIp/y).

MOLHOCTb A03bl BHELIHEr0 06/Ty4eHUs K-F0 NpeAcTaBUTENbHOIO 06beKTa BOAHON GUOTbI OT i-ro pagnoHy-
Knnaa, cofepxkallerocs B Boge uccnesyemoro BogHoro o6bekTa Dike, MITp/cyT, paccunTbiBaIM MO Yopmyne:

Dikc =DCFike Xa 2 X“k2 X T 2

roe DCFik - hakTOop J030BOM KOHBEPCUM 15 BHELLIHero 06/1y4veHns K-ro npectaBuTeNbHOro 06bekTa BOLHOM
610oTbl OT i-ro pagnonyknuaa, (Mxrp/y)/(bk/n);

A - 06beMHasA aKTUBHOCTb i-ro pagMoHyKnuaa B Boge, bk/n;

ak2- [10N5 BPEMEHW, KOTOPYHO K-i1 NpeAcTaBUTENbHbI 06BEKT BOAHON 61MOTbI NPOBOAWT B BOJle, 6€3pa3MePHBIiA;

T - nepeBoAHON KOAWULMEHT, paBHbIli 2,4x102 (MIp/cyT)/ (MK p/y).

MoLLHOCTb A03bl BHELIHEr0 06/1y4YeHmns K-ro npeacTaBUTENIbHOIO 06beKTa BOAHON 61OThI OT i-ro pagnoHYK/K-
[la, COAEPXKaLlerocs B AOHHbIX OT/IOXKEHUSIX UCCNedyeMOro BOAHOro o6bekta Dilks, MIp/cy T, OLEHNBAIOT MPU KOH-
cepBaTMBHOM MPUGAMKEHUN NOYOECKOHEYHOIN reOMeTPUUN UCTOYHNKA PafMOaKTUBHOIO 061y4eHNUs No opmyre:

Diks =0,5 XDCFixs XAmis Xaks X T (3)

roe DCFiB- thakTop A030BOM KOHBEPCUW NS BHELLHEro 06/1y4YeHns K-ro npeactaBMTeNbHON0 06bekTa BOAHOM
61OTbI OT i-ro pagMoOHYKNNAA B JOHHbIX OT/IOKEHUAX, YNCNIEHHO pPaBHbIV (hakTopy 4030BOM KOHBEPCUY A1 BHeLL -
Hero 06nydeHuns oT Bogbl, (MK p/u)/(BK/Kr);

Am3- yaenbHas akTUBHOCTb i-ro pagvoHyKInAa B LOHHbIX OTN0XEHUSX, BK/T;

ak2- pons BpemeHu, koTopyto K-i npeacTaBuTeNbHbIA 06bEKT BOAHOW 6UOTLI NPOBOANT B6/IM3M fHa, Ge3pas-
MEpPHbIA;

T - nepeBoAHON KO3(ULMEHT, paBHbIli 2,4x102 (MIp/cyT)/ (MK p/y).

MonHbIA BKNag i-ro pagnoHyKIMaa B MOLLLHOCTb A03bl 06/1y4YeHNs K-ro npeacTaBUTe/lbHOro 06beKTa BOAHOM
6uoTbl Dk MITp/cyT, 06UTAtOLLErO B UCCNEAYEMOM BOAHOM 0ObEKTE, CKNAAbIBAETCA M3 BHYTPEHHErO 06/1y4eHus
OT PagVOHYKNAA, UHKOPMOPUPOBAHHOIO B TKaHW W opraHbl NpeAcTaBUTENIbHOTO0 06beKTa BOAHOW 6MoThl DK,
BHELLHero 06/1y4eHuns OT pagnoHyKINLOB, coaepxXawmnxcs B Boge D ik, BHeLLHero 061y4eHuns 0T paguoHyKnnaos,
cofepXKaLmxcs B JOHHbIX 0TNoXeHUsX DiK3 1 paccunTbiBancsa no opmyne:

Dik D ikl+ D ik2 Dik3 (4)
roe DiKL- MOLLHOCTb 103bl BHYTPEHHEr0 06/1yYeHNst K-ro NpeACcTaBUTE/IbHOrO 06beKTa BOAHOW GUMOTbI OT MHKOP-
NMOPMPOBAHHOrO i-ro paguoHyknugamirp/cyT;

Dik2- MOLLHOCTb [03bl BHELLIHEr0 06/1yUYEHUA K-ro NpeAcTaBuTeNbHOro 06beKTa BOAHOM 61OThI OT i-ro pagmo-
HYKnga, cofepxxalllerocs B Bofe UCcneyemMoro BOAHOro 06bekTa, MIrp/cyT;

Dik3- MOLHOCTb 403bl BHELLIHEr0 06/1yYeHns K-ro npeAcTaBUTeIbHOr0 06beKTa BOAHON 61OThI OT i-ro pagmo-
HYK/IMZa, COLEePXKaLLerocs B AOHHbLIX OTI0XKEHUAX UCCeAYEMOr0 BOAHOIO 06bekTa Ml p/cyT.

CymmapHas MOLLHOCTb A03bl 06/1y4YeHUs nccrnegyembiX BUAOB Pblb6 onpegensnack NyTeM CyMMUPOBaHWS
MOLLHOCTEN 403 06/1y4eHMsi OT BCEX pacCMaTpMBaeMbIX pagnoHyKINA0B.

Cratuctnyeckas 06paboTka faHHbIX BbINO/THEHA C MCMOb30BaHMEM NPUKNagHbIX nporpamm M S Excel 2007
n Statisticafor Windows 6.0. OueHKa 4OCTOBEPHOCTU Pa3Mynii 0CyLLeCTBASANACL Ha OCHOoBe t-kputepusi CTblo-
feHTa [18]. CpaBHUTENbHbIA aHa/IM3 NOTOLWEHHbIX 403 BHYTPEHHEr0 06/1yYeHNs Y KPYNHbIX MAEKONUTAIOLLMX
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pasHbIX BUAOB, 0OUTAIOLLMX HA TEPPUTOPUSAX C Pa3HOW NAIOTHOCTLIO NOBEPXHOCTHOrO 3arpsi3HeHWs!, NPOBOAMIICS
MeTOOM OHO(AKTOPHOro AncnepcuoHHoro aHanusa (ANOVA).

Pe3ynbTaTbl UCCMEA0BaHMS U UX 06CYXXaeHVe

B xo4e NpoBeAeHHbIX UCCef0BaHNIA HaMU Oblia onpefenieHa MOLWHOCTb f03bl BHYTPEHHEro 06/1y4eHNs Hau-
60nee pacnpocTpaHeHHbIX BUAOB pbi6 OT 131Cs 1 9Br, obutatowmx B p. Mpunatb, Ha TeppuTopun MIrP33.

Tabnnuya 1

MoLLHOCTb A03bl BHYTPEHHEro 06ny4veHuns pbl6 oT 137Cs 1 9Br, obuTatrowmnx B p. MpunaTte, Ha Tepputopumn MNIP33, mIMp/cyT

Table 1

The dose rate of internal irradiation of fish from 13/Cs and 98r
living in the Pripyat River in the territory of the PGREZ, mGy/day

MOLLHOCTb [103b1 BHYTPEHHErO 00/TyHeHs

Bug s . CymviapHas MOLLHOCTb 103bl BHYTPEHHErO 00/TyHeHIs
lNyctepa 2,81E-04 1,36E-05 2,94E-04
XKepex 7,17E-04 5,02E-04 1,83E-04
Kapacb cepebpsiHblii 1,61E-04 2,17E-05 1,83E-04
Jewy, 2,38E-04 2,54E-04 4,92E-04
JnHb 4,10E-04 2,57E-05 4,36E-04
Mnotsa 6,96E-04 3,29E-04 1,03E-03
CuiHel, 2,75E-04 8,79E-04 1,15E-03
UeXOHb 6,92E-04 — 6,92E-04
A3b 1,88E-04 — 1,88E-04
Llyka 6,88E-04 2,90E-04 9,77E-04
Cypak 5,30E-04 — 5,30E-04
OKyHb 7,77E-04 8,99E-04 1,68E-03

Kak cnefyeTt u3 flaHHbIX, NPUBEAEHHbIX B Tab/. 1, ypoBeHb MOLLHOCTY CpefHel rofoBOM NOrnoLLeHHO 403kl
BHYTPEHHEro 06/1y4eHns y uxtnodayHbl BULOB NMPOTOYHOro Bogoema coctasnsn 0,17 mIp (13€Cs) n 0,13 mIp
(908r). Mpuuem BKNaA B CyMMapHYH MOLLHOCTb [J03bl BHYTPEHHEro 06/1yyeHus ana pagnoHyknuaos 13Cs 6bin
57 %, gnsa paguoHyknugos 90Sr - 43 %. CpaBHUTENbHBIA aHaM3 MOLLHOCTW NOrOWEHHOW [03bl NPUAOHHbIX
1 nenarnyeckmx BUAOB pblb BbISBWA JOCTOBEPHOE pasnnyne BennyuuHbl fo3bl (p < 0,05).

Y npuaoHHbLIX BUAOB (rycTepa, Kapach, fiel, N1MHb, NI0TBA) CPeAHss rofosas NorioleHHas 103a BHYTPeHHe-
ro 06/1yyeHus ot pagmoHyknuaos 131Cs coctaBuna 0,13 mIp, ot paguoHyknmgos LO5r - 0,05 mIp. Mpuuem BkNag
B CYMMapHYt0 03y 06/1y4eHuns oT 131Cs y NpuAoHHbIX BUAOB 6b11 B 2,5 pa3a 60/bLue, yem oT J05r.

Y nenarnyeckux BUL0B pblb (Kepex, CUHeL, LLyKa, OKYHb) CpefiHAs rofoBast NornoLleHHas 403a BHYTPeHHEro
06/yueHus oT pagnoHyknnaos 13Cs coctasuna 0,22 MkIp, oT pagmoHyknugos 96r - 0,23 MkIp.

Bknag B (hopmMmpoBaHue cpefHeid rofoBoi NornoLweHHOR 4036l BHYTPEHHEr0 06/1yYeHUs B CYMMapHYHo 03y
BHYTPEHHEro 06/1y4eHMs Y NPUAOHHLIX U Neflarnyeckux BUAO0B UXTUO(aYHbl OTHOCUTENIbHO PaavOHYKINA0B
13Cs n ASr paznuuancs. Y nenarnyecknx BUAOB B CYMMapHYHO 403y BHYTPeHHero o6yueHns 60MbLION BKNag,
06/1y4eHUss BHOCUNMN pafuoHyknuabl  Sr—51 %, a y NpuioHHbIX BUAOB pagunoHyknngbl  Cs —73 %. [uc-
MEePCUOHHBIA aHann3 pe3ynbTaToB OLEHKM MOKasaa, YTo (PaKkTop MULLEBOro MOBeLeHWS B MPOTOYHOM BOJOEME
OKasblBaeT 0 31 % Ha opMMpoBaHMe NOrMOWEeHHOW 403kl BHYTPEHHEr0 06/1yYeHNs Y NPUAOHHbLIX BUAOB pbi6
(p <0,15), n 62 % —y nenarmyecknx sngos pbi6 (p < 0,05).

Mpu ncecnefoBaHWM HaMu Bblna paccuMTaHa MOLHOCTb 403bl BHYTPEHHEro 06/1yyeHns pold oT 131Cs n LB,
obuTatowmx B 03. CemeHunLa, Ha TeppuTtopun MIP33 (Tabn. 2).

W3 gaHHbIX, NpeAcTaBeHHbIX B Tabs. 2, ciefyeT, YTO YPOBEHb MOLLLHOCTY MOTOLWEHHON A03bl BHYTPEHHErO
06/yuYeHNs y XTuogayHsl 3aMKHYTOro BOooeMa B TeueHue roga coctasnsn 0,18 mp (13€Cs) n 0,30 mIp (905r).
Bknag B cymmapHyt0 MOLLHOCTb [103bl BHYTPEHHEro 06/1yyYeHus ans pagnoHyknugos 131Cs 6bin 38 %, a ansa pa-
AnoHyknnaos 965r - 62 %. CpaBHUTESbHbLIN aHA/TM3 MOLLHOCTY NOT/0LWEHHOMR f03bl NPUAOHHLIX Y Menarnyeckmx
BUZOB pbl6 NOKa3a LOCTOBEPHOE pa3fimyne BefndnHbl go3sbl (p < 0,05).
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Y NpugoHHbIX BUAOB (rycTepa, Kapach, NeLl, NHb, MA0TBa) CPefHAs rofosas NornolleHHas f03a BHYTPeH-
Hero 061yyeHus oT paguoHyknugos  Cs 6bina 0,09 mIp, ot pagmoHyknugos 96r - 0,22 MICp. Y nenarnyeckmnx
BUAOB PbIO (>Kepex, CUHeL, LyKa, OKYHb) CPefHss rofoBas NornoLleHHas f103a BHyTPeHHEro 06/1y4YeHuns oT pagu-
oHyknugos 13[Cs coctasusna 0,31 mIp, ot pagnoHyknngos LSr - 0,41 mIp.

Tabnuua 2

MoOLHOCTb A03bl BHYTPEHHEro 06/1y4eHns pblb oT 13/1Cs 1 9Sr, obuTarowmx B 03. CeMeHuua, Ha TeppuTopumn MIFP33, mMp/cyT

Table 2

The dose rate of the internal irradiation of fish from 13Cs and 90Sr
living in Lake Semenitsa in the territory of the PGREZ, mGy/day

MOLLHOCTb [03bl BHYTPEHHEIO OG/TyqeHs

Bug s O CyMMapHasi MOLLIHOCTb A03bI BHYTPEHHENO 00/TyueHIs
lyctepa 3,16E-04 9,04E-04 1,22E-03
XKepex 1,38E-03 7,74E-04 9,20E-04
Kapacb cepebpsiHblii 2,92E-04 6,28E-04 9,20E-04
ey, 1,49E-04 2,74E-04 4,24E-04
JINHb 2,16E-04 6,15E-04 8,31E-04
Mnotea 7,60E-04 — 7,60E-04
CuHeu 2,34E-04 — 2,34E-04
YexoHb 8,74E-04 — 8,74E-04
A3b 8,63E-04 — 8,63E-04
LLlyka 5,87E-04 8,35E-04 1,42E-03
Cypak 6,92E-04 — 6,92E-04
OKyHb 5,68E-04 1,75E-03 2,32E-03
Com 5,18E-04 — 5,18E-04

Mony4yeHHble faHHble UCCNeA0BaHNA CBUAETENLCTBYIOT O TOM, YTO BK/1ag B (hOpMUpOBaHue cpefHel rogosoi
MOrNOLEHHON [03bl BHYTPEHHEr0 06/1yYeHUs B CYMMApPHYIO 03y 00/1yUYeHUs Y NPULOHHBLIX U Nefarnyecknx
BUAOB UXTUO(ayHbl 3aMKHYTOr0 Bojoema B 60/bLUeld CTeNneHn BHeCIN pagnoHyknuasl Q6. Ana nenarnyeckmnx
BUAOB foneBoi Bknag oT LXSr coctaBun 57 %, ans NpuAOHHbIX BUAOB - 43 %.

[uncnepcroHHbI aHann3 CBUMAETENLCTBYET, YTO (hakTop NWLLEBOro NoBeAeHUs pblb B 3aMKHYTOM BOZOEME Ha
58 % onpegensieTca cogepxxaHnem pagnoHyknmaa 13Cs 8 Boge (p < 0,05) n Ha 36 % 95r (p < 0,05).

B Tabn. 3 npvBeAeHbl AaHHble MOWHOCTU A03bl BHYTPEHHEro 06/1y4YeHns pblb oT 131Cs 1 LBr, obuTaroLwmx
B NMONYNPOTOYHOM BOAOEME HMKONaeBCKMIA CTapuK, PacrnosioKeHHOM Ha Tepputopun MNIFP33.

M3 faHHbIX, NPUBEAEHHbIX B Tab/. 3 crefyeT, YTO YPOBEHb MOLLHOCTU CpefHeli rof0BoM NOrioLWeHHOR 403kl
BHYTPEHHEr0 06/1y4eHns Y MXTUodayHbl MONYNPOTOMHOro BogoemMa coctasnsn 0,27 mp, (13fCs) n 0,08 mIp (06r).

Bknag B CyMMapHyt0 MOLLHOCTb [03bl BHYTPEHHEro 061y4eHuns ana pagmoHyknuaos 13Cs 6bin paBeH 77 %,
ansa pagmoHyknuaoB 9Sr - 23 %. CpaBHUTE/bHbIA aHaIU3 MOLLHOCTY NOTIOWEeHHOW 403kl NPUAOHHbLIX U Mena-
rMYecknx BMAOB pblb MOKa3an 4OCTOBEPHOE pasnnyme BennymHol gosbl (p < 0,05).

Y NpugoHHbIX BUAOB (ryctepa, Kapach, feLl, IMHb, N0TBa) CPeAHAS rof0Bas NornoLleHHas 403a BHYTPeHHe-
ro o61y4eHns OT pagnoHyknmaos 13Cs coctasmna 0,14 mIp, oT pagnoHyknmugos XSr- 0,07 mIp. Y nenarmde-
CKMX BMAOB pbl6 (Kepex, CUHeL, LLyKa, OKYHb) CpefHss rofoBas NornolleHHas f03a BHYTPeHHero 061y4eHuns ot
pagmoHyknmaos 131Cs 6bina 0,38 mIp, a 0T pagrmoHyknuaos 906r - 0,08 mIp.

Pe3ynbTaThl UCCNEL0BaHUA CBUAETENIbCTBYIOT O TOM, YTO BKMaL B (DOPMUPOBaHME CpefHeid rofoBoi noro-
LLEHHOM A03bl BHYTPEHHEr0 06/1y4eHUs B CyMMapHYIo 03y 00/1y4YeHUs Y NPUAOHHBLIX U Nefarmvyeckmx BUAOB
NXTUOMayHbl B YCI0BMAX MOMYNPOTOYHOr0 BoAoeMa B 60/bLUei cTeneHy 00ycnoBAnBanu paguoHyknmabl 137Cs.
[nsa nenarnyecknx BUAOB JoNeBo BKNag oT 13fCs cocTaBun 65 %, Ana NpuAOHHbLIX BUA0B 82 %. AncnepcuoH-
HbI aHanM3 NoKasaJsl, YTo (haKTop MULLEBOro NMOBeAEHUSA pbi6 B NPOTOMHOM BOAOeMe Ha 59 % onpeaensietcs co-
fep>xaHneM pagmoHyknuga 131Cs 8 soge (p < 0,05) n meHee 4yeM Ha

MpoBeaeHHbIe UCCNef0BaHNSA MOKa3bIBAKOT, YTO BK/1aJ BOAHbLIX MAcc NPOTOYHOro (p. MpunaTte), NoaynpoToy-
Horo (HnkonaeBCKuiA CTapuk) 1 3aMmKHYTOro (03. CemMeHMLa) BOAOEMOB B CyMMapHYH r0A0BYHO MOr/OLEHHYIO
[03Yy BHYTpPeHHEero 06/1y4yeHuns ot pagmoHyknngos 131Cs n 905r y nonoBo3pesibix NpeAcTaBuTeneil mpombIC0BOM
thayHbl MITP33 He3HauMTeNleH WU He NpeacTaBnseT Yrpo3bl 415 BO3HUKHOBEHUS O30BbIX 3P(EKTOB.
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Tabnuua 3
MoLLHOCTb 03bl BHYTPEHHEr0 06/1y4eHNs pbl6 0T 1371Cs n 9B,
obuTaroWwmx B HUKonaeBCcKoM cTapuke, Ha Tepputopumn MIrP33, mIp/cyt
Table 3
The dose rate of the internal irradiation of fish from 131Cs and 0Sr
living in the old channel of Nikolaev on the territory of the PGREZ, mGy/day
Bun MOLLHOCTS AO3bI BHYTREHHEO 00Ty et CymviapHas MOLLHOCTb J103bl BHYTPEHHEro 06/ Ty4eHus
BCs B
lNyctepa 2,61E-04 3,63E-05 2,97E-04
XKepex 1,40E-03 4,35E-04 1,83E-03
Kapacb cepebpsiHblii 4,30E-04 3,02E-05 1,83E-03
Newy, 3,10E-04 2,90E-05 3,39E-04
NnHb 5,33E-04 7,15E-04 1,25E-03
MnoTea 1,26E-03 4,85E-04 1,74E-03
CuHey, 3,99E-04 1,97E-05 4,18E-04
LLlyka 1,10E-03 2,04E-04 1,31E-03
OKyHb 9,84E-04 6,05E-06 9,90E-04
3akntoveHne

Taknm 06pa3oM, YpoBEHb MOLLHOCTY CpefHeli FOf0BOW NOrMOLWEHHOR 403kl BHYTPEHHErO 06/1yUeHNs Y NXTU-
othayHbl BUAOB NPOTOYHOrO Bogoema coctasnsn 0,17 (131Cs) mp n 0,13 mMp (06r). Mpu sToM BKNag B CymMmap-
HYH MOLLHOCTb [103bl BHYTPEeHHEro 061yyueHuns ana pagmoHyknuaos 13Cs coctasnsan 57 %, a ans pagmoHyKIn-
fos 96r —43 %.

Y npuaoHHbIX BUAOB (ryctepa, Kapach, fiel, N1Hb, NI0TBA) CPeAHsAs rofoBas NnoriolweHHas 103a BHYTPeHHe-
ro 06ny4eHuns ot pagnoHyknungos 13Cs coctasuna 0,13 mIp, ot pagnoHyknugos 96r - 0,05 mIp. Bknag B cym-
MapHyto 403y 061yveHns oT 131Cs NpuaoHHbLIX BUAOB B 2,5 pa3a 60/bLue, YeM oT I05r. Y nenarnyeckmx BUA0B pbld
(>Kepex, CUHeL, LLYKa, OKYHb) CpefHss rofoBas NnornolieHHas 403a BHYTPeHHero 06nyyeHms oT pagvoHyKIM40B
13Cs coctaBuna 0,22 MKI'p, OT pagnoHyknngos A5r —0,23 MKIp.

YpOBeHb MOLLHOCTU NOTOLWEHHON J03bl BHYTPEHHEr0 06/Ty4eHUs B TeYeHMe rofay UXTUodayHbl BUOB 3aM-
KHyTOro Bogoema coctasnsnt 0,18 mp (137Cs) n 0,30 mIp (90Sr). Bknag B CyMMapHYH MOLLHOCTb [03bl BHYTPEH-
Hero 06nyyeHns ansa paguoHyknmaos 131Cs coctaBnset 38 %, Ans pagnoHyknngos X6r —62 %.

Y npuaoHHbIX BUAOB (ryctepa, Kapach, fiel, N1Hb, NI0TBA) CPeAHss rofosas NnoriolweHHas 103a BHYTPeHHe-
ro 06ny4yeHmns oT paguoHyknuaos 131Cs coctasuna 0,09 mIp, ot pagnoHyknugos L6r - 0,22 mIp. Y nenarnde-
CKMX BNAOB pbl6 ()Kepex, CHMHeL, LWyKa, OKYHb) CPeAHss rofoBas NornoLleHHas 403a BHYTPEHHero 061y4eHmns ot
pagmoHyknuaos 13(Cs coctaBuna 0,31 mIp, ot pagnoHyknmgos NSr- 0,41 mIp.

YpOBeHb MOLLHOCTW CpeAHei rofoBOM MOrMOWEHHON 403bl BHYTPEHHETO 06/TyYeHUs Y UXTUodayHbl BUAOB
nonynpoTo4Horo Bogoema coctasnan 0,27 mlrp (137Cs) n 0,08 mp (90Sr). Bknag B CyMMapHYH MOLLHOCTb A03bl
BHYTPEHHEr0 061yYeHNs ana paguoHyknmuaos 131Cs coctanset 77 %, Ans pagnoHyknngos C6r —23 %.

Y npuaoHHbIX BUAOB (rycTepa, Kapach, fiel, M1MHb, NI0TBA) CPeAHss rofosas NnoriolweHHas 103a BHYTPeHHe-
ro 06ny4yeHmns oT paguoHyknuaos 131Cs coctasuna 0,14 mIp, ot pagnoHyknugos L6r - 0,07 mIp. Y nenarmde-
CKMX BNAOB pbl6 ()Kepex, CMHeL, LWyKa, OKYHb) CPeAHss rofoBas NornoLleHHas 403a BHYTPEHHero 061yyeHmns ot
pagmoHyknupos 13fCs coctaBuna 0,38 mIp, ot pagnoHyknmgos XSr- 0,08 mIp.
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AKTMBHOW OOBABKW HA OCHOBE X/10PNAOB 3PENA N EBPOTNA
MNP BHYTPVMXXENYAOUYHOM BBEAEHNW BEJIbIM KPbICAM
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MMYECKas OLIEHKA GMONOMHECK aKTVBHO A06aBKM Ha OCHOBE
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ABTOpHbI:

EBreHmii KoHcTaHTVHOBIY BnaceHko - KaHOWOAT GQonHeckiX
HayK; 3aBe/1yHOLLIA NabopaTopreN MPMKIBHOM TOKC/KONIOMN.
Meopruii Bnagumuposuy KOBsc - PYKOBOMTE/b flabopatopum
CMEKTPa/TbHbIX UCC/IEA0BAHNIA.

TaTbaHa HukonaesHa PbibuHa - KaHAWOAT reoioro-M1Hepa-
JIOTVHECKVIX HAYK; FeHepabHbIiA IVPEKTop.

Onbra MuxaiinosHa Knumosny - KaHOWAAT OGMOMOTMYECKMX
HayK; 3aBefyOLLMA OTAENOM 3KCTIEPUMEHTA/IbHOM MeOVLIVHB

W (hapMaLIAIA.

EneHa JleoHnpgosHa bepanHa - 3aMECTUTE/b 3aBEAYHOLLIETO OT-
[E10M 3KCTIEPUMEHT/TEHOM MeMLMHBI 1 (hapMaLyN.

BukTop AnekcaHgposuy CTenbmax - KaHAWOAT MeAULIMH-
CKVIX HayK, AOLIEHT; AOLIEHT Kathepb! paamobronoriv 1 3Komo-
MNECKOV MeaVL/HI.

Anekceid 'puropbesny Cbica - KaHOWMOAT XUMUYECKUX HayK,
[JOLIEHT; [iekaH (aKy/bTeTa 3KONOMHECKON MeyILHbL.
Bnagnmup Hukonaesny MNanaHosmy - O0KTOP MEAMLMHCKNX

HayK, rpocheccop; yipeKTop.
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IJHayuyHo-npakTnyeckuii ueHTp JIOTUNOC,
yn. 3. bagymm, 10, 220034, r. MuHck, benapycb
A PNabopaTopusa cnekTpanbHbIX nccnegosannini CMEKTPYM,
yn Hukonosimckasi, 29/2, 109004, r. Mocksa, Poccus
IMe>kayHapOoaHbIA roCyfapCTBEHHbIN 3KONOTUYECKU MHCTUTYT umeHn A. [l. Caxaposa,
Benopycckuii rocyaapcTBEHHbIA YHUBEPCUTET,
yn. Jonro6poackas, 23/1, 220070, r. MuHck, Benapycb

V3yyeHa ocTpast TOKCUYHOCTb HOBOIA GMOMOMMUYECKN aKTMBHOW [06aBKM Ha OCHOBE X/IOPUAOB 3p6uWs 1 eBponus Mmpu
BHYTPVDKENYJOUHOM BBEJEHUM camuam UM caMkKam GefbiX Kpbic. [MofyveHHOe B pesynbTaTe WUCCefO0BaHWS 3HAYeHMe
CcpeHecMepTeNbHOM A03bl LD3 cocTaBmio ans camuos - 6864,90 mr/kr, ans camok - 5372,01 mr/kr (V1 Knacc TOKCUYHOCTH,
OTHOCUTENbHO 6e3BpeaHO). Y Kpbic 060ero nonas gosax 3000, 4500 1 6000 Mr/Kr KIMHUYECKMe NPU3HAKN MHTOKCUKaLWK Xa-
PaKTePV30BIMCh 3aME/TEHHO 1 MACCUBHOI [BUraTeNbHON aKTUBHOCTBLIO, Mpy fo3e 1500 MI/KI CYMITOMOB MHTOKCHKALWN
He Hab/ofaIoCck. B 13yyeHHbIX 403aX He OTMEYEHO JOCTOBEPHBIX M3MEHEHNWIA MacChl Tea XXMBOTHBIX 11 ee npupocTa. Ma-
KPOCKOMMYECKOe MCCeoBaHNe OCHOBHbIX OPraHoB XmM3HeobecriedeHns Kpbic mpy gosax 1500, 3000, 4500 1 6000 mr/kr He
BbISIBU/IO CYLLIECTBEHHbIX OTKIOHEHUIA CTPYKTYPbI. AHa/IN3 MX BECOBbIX KOS(P(MLMEHTOB MOKa3a JOCTOBEPHOE YBE/IMYEHNE
OTHOCWTE/IbHOM Macchl NneveHn y camuos - B 1,3—15 pa3a, y camok - B 1,2—24 pasa o CPaBHEHWIO C COOTBETCTBYHOLLWIMU
KOHTPO/TbHBIMU 3HAUEHVIAIMM.

KntoueBble cnosa: apbuiA; eBpONUiA; TOKCUYHOCTL; BALL, nabopaTopHbIe XXUBOTHbIE.

TOXICOLOGICAL ASESSMENT OF A DIETARY SUPPLEMENT BASED
ON ERBIUM AND EUROPIUM CHLORIDES BY INTRAGASTRIC
ADMINISTRATION TO WHITE RATS

E. K. VLASENKO3 G. V. YUVSQ T.N. RYBINAh O. M. KLIVOVICHa
E. L. BERDINAg V.A. STELMAKH*, A. G. SYSAC V. N. GAPANOVICH

&cientific andpractical center LOTIOS,
10 Z. Biaduli Street, Minsk 220034, Belarus
SpektralResearch Laboratory SPEKTRUM,

29/2 Nikolojamskaja Street, Moscow 109004, Russia
dnternational Sakharov Environmental Institute, Belarusian State University,
23/1 Daithabrodskaja Street, Minsk 220070, Belarus
Corresponding author: A. G. Sysa (aliaksei.sysa@iseu.by)

Acute toxicity of a new dietary supplement based on erbium and europium chlorides by intragastric administration to
white rats was studied. The results obtained were as follows:LD®values were 6864.90 mg/kg in male rats and 5372.01 mg/
kg in female rats (VI class of toxicity, relatively harmless). In rats of both sexes at doses of 3000, 4500 and 6000 mg/kg,
clinical signs of intoxication were characterized by slow and passive motor activity; at a dose of 1500 mg/kg, symptoms of
intoxication were not observed. There were no significant changes in the body weight of animals and its growth under the
studied doses. Macroscopic examination of the main organs of life support of rats at doses of 1500, 3000, 4500 and 6000 mg
/ kg did not reveal significant deviations in the structure, analysis of their weight coefficients showed a significant increase
in the relative weight of the liver: 1.3—1.5 times in male rats, 1.2—1.4 times in female rats, compared to the corresponding
control values.

Keywords: erbium; europium; toxicity; dietary supplements; laboratory animals.

BBeneHve

Pa3nMuyHble (hakTOpbl, BO3AEACTBYIOLLME HA OPraHU3M YeNOBEKA M XKMBOTHbIX, OKa3blBAOT BCECTOPOHHEE
BAMSHME HAa NPOLECChl XU3HELEATENbHOCTM, B TOM YMCNE U Ha 0OMEH YNbTPaMUKPO3/IEMEHTOB. B HacTosLee
BPEMS BCE Yalle CTanu YAeNsTb BHUMaHNE MMEHHO B3aMMOCBSI3M 3a601eBaHUIA pa3NNYHO 3TMONOTN C COAep-
YKaHMEM XMMUYECKMX 3/1EMEHTOB B OpraHu3Me YesoBeka, B YaCTHOCTU B KpoBM [1].

HepfocTaToK 3M1eMEHTOB B OpraHvM3me —fyCKOBO/ MexaHW3M K pasBUTUIO 3aboseBaHuil. dapmakonormue-
CKMe 1 61OoNormyeckne CBOCTBA PeLKO3EME/bHbIX 31EMEHTOB MHTEHCMBHO M3Y4ardTCA, OAHAKO O HACTOSALLEr0
BPEMEHW MHOTMe acnekTbl ero BAUSHUA Ha GMONOrMYeckre OOBLEKTHI elle He BbICHEHbl. PefKo3eMesbHble
3NeMEHTbI HE0OX0AMMbI A1 HOPMaIbHOTO (PYHKLMOHMPOBAHUA OpraHu3Ma, CMoCOGHbI BAMATL Ha PasfMyHble
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6ronornyeckme npoLecchl. ABAAACL XOPOLUMMIK KOMM/IEKCOO6pa3oBaTeNsiMu, OHWN CBA3LIBAOTCA MHOTUMW Op-
raHM4yeckMMu nuraHgamu (yrnesogamu, aMMHOKMUCN0TaMm1, OKCUKMUCOTaMu, HyKneoTuaamu, dochatngamu, Bu-
TamuHamu). B paboTe [2] pacCMOTPEHO BUSHME pPeAKO3eMENbHbIX 3/IEMEHTOB Ha Ye/I0BeKa U M/IEKONUTAIOLLMNX,
onpejeneHo MX BAUSHWE Ha 3[40POBbe B 3aBUCMMOCTU OT cnocoba nonafjaHus B opraHusm. OGCYXAEHO Takxe
BO3/€NCTBME peKO3eMENbHbIX 3/IEMEHTOB Ha K/HOUeBble CUCTEMbl opraHoB. Oco6oe BHMMaHMWe YAeneHo TOK-
CUYECKOMY BAUAHUIO BOMbLUNX KOHLEHTPaLUWi pefKo3eMeslbHbIX 3/1eMEHTOB Ha XKUBbIE KMETKU U PErynsuuio
K/NIETOYHBIX MPOLLECCOB, a TaKXKe NOM0XKMTENbHbIM 3ddheKTaM, NPOSBAAOLWUMCS NPU UCNOMb30BaHUW MasbIX 403
COeAVHEHWIA peaKo3eMe/IbHbIX 31EMEHTOB.

Nmetowmecs nutepaTypHble faHHble YKa3blBAlOT Ha pasfiMuns COAepXKaHWs pefKo3eMeNbHbIX 3/1eMeHTOB
B 6uocy6cTpaTax NpakTUYecKn 340pOBbIX UL U B6OMbHLIX CUPUHTOMUENNEN, YTO CBUAETENLCTBYET 06 MX y4a-
CTUM B MeTaboNMyeckmx npoLeccax ¥ no3BoMsSeT CTaBUTb BONPOC O NaTOreHeTUYEeCKON ponu B pa3sBnTUM Hell-
poaereHepaTuBHbIX 3a60/1eBaHNIA.

B HacToslLLee Bpems B MUpe NprobpeTatoT NonynspHOCTL 6MON0rnYeckn akTuBHbIe fLo6aBky K nuwe (BALbI),
cofiepxallme peaKosemesibHble 3eMEHTbI FPYMNbl fnaHTaHa (Lepuid, NpaseogunM, HEOAMM, NPOMETUIA, caMapuid,
€BPONuiA, rafloNNHUIA, Tepbunia, ANCNPO3UIA, FONbMUIA, 3pOUIA, TYNWIA, UTTEPOUIA, NtoTelnid). Mo gaHHbIM UHDOPMa-
umoHHbIX pecypcos (https://druginfo.nlm.nih.gov/drugportal n ilymed.nlm.nih.gov/dailymed/index.cfm) Hawmo-
HabHON MeAMLNHCKON 6MONNOTEKN, Ha (hapMaLeBTUYeCKOM pbiHKe CLLIA nNpucyTCTBYIOT HECKO/bKO AeCATKOB
npenapaToB, KOTOpble PeKOMeHJ0BaHbl A4/ KOPPEKTUPOBKU GanaHca pH 1 MWUHepasios, ynyulleHWs MuLieBa-
PeHUs N CHWXeHWs Beca, NoAAepXKaHUs UMMYHUTETA, CTUMYNALMU 0O6MeHa BeLLeCcTB, YMeHbLUEHUS TOLUHOTHI,
yNyulleHns geToKCuKaumum n ap.

PoCCUNCKMMUM yUeHbIMUW CO3aHa HoBasi OMONOrMYecKn akTMBHasA f06aBKa K NuLLe, cofepXallasn Xnopuasl ap-
6vs n esponusa (cymmapHo 90 %), MMUMH U AHTapPHYHO KUCNOTY, KOTOpas npegiaraeTcs K MCNofb30BaHUIO NS
noajep>XxaHus hyHKUUM CepaeyHO-COCYANCTON CUCTEMbI U MOBbILLEHUS KAaY4ecTBa XWU3HU NIH04eN, NoNyYatoLmx
XUMMWO- M/UNIN NTyYeBYHO Tepanuio.

B co0TBETCTBMU C 3aKOHOLATENbCTBOM [3], 415 HOBOWM NULLEBOM NPOAYKLMKN TpebyeTcs NOATBEPXKAeHVE ee
6e3onacHOCTV U 6Ge3BpPeHOCTM A/19 Ye/IOBEKA, YTO AOCTUraeTca NyTem U3yYeHus, B TOM YMC/ie N0 NokKasaTensm
TOKCUYHOCTW B 3KCNEPMMEHTaxX Ha NabopaTopHbIX XXUBOTHbLIX. BaXKHbIM 3TanoM TakuMX UCCNe0BaHUiA ABNSeTCA
OCTPbIA 3KCNEPUMEHT Ha TEMNIOKPOBHbIX XXMBOTHbIX NPU LLe/IEBOM MEPOPasbHOM NyTW NOCTYMN/IEHUA B OpraHu3m
C onpefeneHnem cpefHecMepTe/bHbIX A03.

TaknuM 06pa3om, Lenbio UcCnefoBaHUs ABMSETCA U3YUYeHUe B 3KCMEePUMEHTe OCTPOM TOKCUYHOCTW HOBOrO
coctaBa BA/L ¢ xnopugamu pesKo3eMesbHbIX 3/IEMEHTOB NPU BHYTPUXKENYLOYHOM BBeEeHUN 6e/bIM KpblcaM.

MaTtepuanbl 1 MeToAbl UCCNeA0BaHUA

O61bekT uccnegoBaHunin - BAJ, ¢ nabopatopHbiM kogom KOBC, npeactaBnsitolmii coboii 6enblii NOPOLLOK
C PO30BbIM OTTEHKOM, OAHOPOAHOI CTPYKTYpPbl 663 MOCTOPOHHWX BK/IKOUYEHUIA.

WcenepoBaHme ocyLlecTBAI0CL B COOTBETCTBMU C PYKOBOACTBOM MO MPOBEAEHUIO AOKIMHUYECKUX UCChe-
[l0BaHWIi NeKapCTBEHHbIX cpeacTs [4].

OcTpast TOKCUYHOCTb M3yyeHa B 3KcnepumeHTe Ha 50 ayTopeaHbIx 6efibiX Kpbicax 060ero noja maccoli Tena
160—180 r, paH40MM3MPOBaHHO pacnpefeneHHbIX B Fpynnbl N0 5 0cobeid, KOTOPbIM BHYTPUXKENYAOYHO BBOANN
20 %-HbliA BoaHbIA pacTBOop BAJ FOBC ¢ nomouibio Uribl-30HAa B go3ax 1500, 3000, 4500 n 6000 mr/kr. KoH-
TPONLHOI TPyMne XWBOTHbIX BBOAMAN PacTBOPUTENb - AUCTUINMPOBaHHYI Bogy. O6beM CyCrneH3numn He npe-
BblLLaa (hM3MONOrNYECcKOli BMECTUMOCTH XeNyaKa A5 AaHHOro BUAA XMBOTHBIX - pacTBOpPUTENb, A03bl 4500
n 6000 Mr/kr, BBOAUAWN LBYKPATHO, paBHbIMU AONSIMU C UHTepBanoM 1,5 u.

B TeueHve nepuofa HabnwgeHus (14 cyToK) NPOBOAWAN PETUCTPALMIO KNTUHUYECKUX NPU3HAKOB MHTOKCU-
Kauumy 1 KONMYECTBO JleTalbHbIX UCXOLO0B, ONPEeAeNsnn Takke Maccy Tena KpbiC - UCXOAHYH0 Ha 7 U 14 cyTKu
noc/ie BBEJEHUS.

M0 OKOHYaHWMW 3KCMEPUMEHTA BbDKMBLUMX XXMBOTHbLIX NOABEPrasn 3BTaHasMm uHranauuein CO2a4na ma-
KPOCKOMUYECKOTO M3YYeHUs COCTOAHNSA U ONpeAeneHnss OTHOCUTE/IbHOM Maccbl OCHOBHbLIX OPraHoB XXWU3He-
obecneyeHus.

KonnyecTBeHHble napamMeTpbl OCTPO/ TOKCUYHOCTM PaccyMTbiBaM METOLOM MpOOWMT-aHanusa, WCXo-
05 13 CTENEHW Pa3BUTUSA CMepTeNbHbIX 3(EKTOB C NpuMeHeHMeM nporpammbl «StatPlus». OnwucartenbHas
CTaTMUCTMKA Pe3ynbTaToB MCCAef0BaHMS NpeAcTaB/eHa B BUAE CPeAHEro 3HauyeHus U CTaHLapTHOW OWUOKK
cpefHero 3HaveHns (M+m). CTaTUCTMUYECKWUIA aHanWM3 NMPOBOAWMAN C MOMOLLBIO IMLEH3MOHHOW Mporpammbl
«GraphPad Prism 5.00». Pa3nnuusa npusHaBanucb LOCTOBEPHbIMW NPWU YPOBHE 3HauYMmocTn p<0,05 ¢ uc-
nonb3oBaHueM kputepus HetomeHa—Kelicna. O6patleHre ¢ XUBOTHbIMU COOTBETCTBOBANIO MEXAYHAPOAHbLIM
TpeboBaHusaM [5].
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Pe3ynbTaTbl UCCMEN0OBAHUSA N UX 06CYXKAEHME

B ocTpom 3KcnepuMMeHTe Mpu BHYTpMXKeNyaoduHom BeefeHun BAL KOBC camuam u caMkam 6enbiX KpbIC
B fo3ax 3000, 4500 n 6000 mMr/Kr KMMHUYECKME NPU3HAKN MHTOKCUKALMM XapaKTepu30Bannuch NPeUMyLLLECTBEH-
HO 3aMef/IeHHOW 1 MacCUBHOI ABWUraTe/IbHON aKTUBHOCTbLIO. Pa3BMBaNMCh OHU CMYCTS HECKOMbKUX MUHYT MO-
cne BBefeHWs 1, MOCTEMEHHO ocnabeBas, COXPaHANUCL B TeuyeHWe 4 CcyToK HabnogeHui. Mpu gose 1500 mr/kr
B OMbITHOW U KOHTPOJIbHOM rpynnax CMMATOMOB UHTOKCUKALMKN U TUGENN XXMBOTHBLIX He HabNH04an0Ch.

Ha (hoHe pa3BUTUA MHTOKCMKaLMM YPOBHM Bo3aeicTBums 4500 1 6000 Mr/Kr MpuBOAMAW K TMBENN YacTy X1-
BOTHbIX Ha 1—4-e CyTKM Habno4eHns, YTO NO3BONAO ONPEeAeNnTb OCHOBHbIE KONMYECTBEHHbIE NapameTpbl BAL
KOBC npu BHYTPW>XeNYyAO4YHOM BBeAEHWUM B OCTPOM 3KcnepuMeHTe (Tabn. 1).

Tabnmuya 1

MoKasaTeNn TOKCUKOMETPUU NPY BHYTPMXKeNY04HOM BBeAeHUM BAL FOBC 6GefibiM Kpbicam B OCTPOM 3KCMEepUMeHTe

Table 1

Toxicometry indicators by intragastric administration of dietary supplements UVS to white rats in an acute experiment

o33, e, LD16 1d9 L
Mon MI/KP Morveo/BbLMWIO0 MI/KP MI/KP M%

1500 0/5
3000 0/5 6864,90

Camup! 4500 Y4 3984,62 (706,60-13023,19) 9745,17
6000 2/3
1500 0/5
3000 0/5 5372,01

Camku 4500 o3 3268,45 (874,41-9869,61) 7475,57
6000 3/2

PaccumTaHHOe 3HavyeHne LDIDnpu BHYTpUXKENYyA0HHOM BBEAEHMM KpbiCam-CaMLaM cocTaBuno 6864,90 mr/kr,
KpbicaM-camkam - 5372,01 mr/kr, 4To no3sonset otHecTM BAL KOBC K VI Knaccy TOKCMUYHOCTM (OTHOCMTENIbHO
6e3BpefHO) B COOTBETCTBMMU C MOAM(ULMPOBAHHONM Knaccudukaumein OpraHusaumMm 3KOHOMUYECKOro COofeit-
cTBuA 1 passuTna (OECD), nsnoxeHHoi B TKIM 125-2008 [6].

B pesynbTate npoBeAeHHOl paboTbl YCTaHOBMEHO, YTO BHYTPWMXenyaouHoe BBedeHne BAL KOBC kpbicam
060ero nosa B U3yUYeHHbIX J03aX He BbI3bIBAET Y XMUBOTHbIX JOCTOBEPHbLIX U3MEHEHUIA Macchl Tena u ee npu-
pocTa OTHOCUTE/IbHO 3HAYeHWA KOHTPOSbHOM rpynnbl. Ha NpoTsKeHWU BCero nepuoga HabnrLeHWA Yy Kpbic
BCEX 3KCMEPUMEHTANbHbIX FPYNn 0TMeYa/ICA NOMOXKNUTEbHbIA NPUPOCT Macchl Tefa B CPaBHEHWUMN C UCXOAHbIMU
3HAYEHNAMN.

Makpockonuyeckoe UcCnefoBaHWe BHYTPEHHUX OPraHoB - TUMYyca, Cepaua, Tpaxeu U KPYMnHbIX GPOHXOB,
NErKnx, CMM3NCTOI NULLEBOA], XeNyaKa, TOHKOIO KWLLEYHMKA, MeYeHK, CENe3eHKM, NoYekK, HaamoyeyHUKOoB, ce-
MEHHMWKOB, IMYHUKOB, MaTKW, FOSIOBHOr0 MO3ra - He BbISIBUIO CYLLECTBEHHbIX OTK/IOHEHWIA UX CTPYKTYpbI. Mpu
BCKPbITUW TPYAHOA 1 GPIOLLHOW NOMOCTENA BbINOT OTCYTCTBOBAS, UCCNEAYeEMbIe OpraHbl HaXOAWINUCH B 06bIY-
HOM MOMIOXKEHUN Be3 N3MEHEHWNS KOHCUCTEHLMW U OKpacky. MapueTanbHbIi U BUCLepanbHble MCTKN NIEBpPbI
N BGPIOLWMHBI BbIIV TOHKUMK, 6AECTAWMMU, TNALKUMW.

AHann3 BECOBbIX KOAPPULMEHTOB BHYTPEHHMUX OPraHOB Npu BHYTpWXenygovyHom BeegeHnn BAL, KOBC Ge-
NbIM KpbICaM BO BCEX MCCMefyeMbIX f03aX NOKasaa JOCTOBEPHOE yBeNYeHWe OTHOCUTENbHON MacChl MeYeHu:
y camuoB - B 1,3—15 pa3a, y camok - B 1,21,4 pa3a Mo CpaBHEHMIO C COOTBETCTBYHOLLMMU KOHTPOSIbHLIMU 3Ha-
YyeHuamu (tabn. 2).

Takum 06pa3om, B OCTPOM 3KCMEPUMEHTE Ha KpbiCax NOKa3aHo, YTO OCHOBHbLIM OpPraHOM-MULLEHbIO NPU BHY-
TpWXKeNnyao4yHoM Bo3geicTeum BAL KOBC sBnsieTcs neyeHb. YUmTbiBasi, YTO COCTaB M3y4aeMOoro o6bekTa nccne-
[0BaHWs cofepxuT cymmapHo 90 % x/10pnzaoB 3pbus U eBponus, 0TMeYeHHOE BANSHUE Ha NeyeHb, 6e3 reHaep-
HbIX Pa3NNYuiA, ¢ 6ONLLLOW J0NEN BEPOATHOCTU MOXET ObITb 06YCNOBNEHO UMEHHO TOKCMYECKM AEeACTBMEM CO
CTOPOHbI COJet peKo3eMesIbHbIX 3/1EMEHTOB.

Mpun 3TOM CO CTOPOHbI BECOBbLIX KOA(MLNEHTOB TUMYCa, CEPALA, NerkuX, XenyaKa, ceneseHku, Nnoyek, Haj-
MOYEYHWUKOB, FOMI0BHOr0 MO3ra MoA0MNbITHLIX XXMBOTHbIX 3HAUYMMBIX Pa3MYnil He ycTaHoBAEHO (Tabn. 3).
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OTHOCUTENbHAA Macca BHYTPEHHMX OpraHoB KpbIC-CamL,0B
npu BHyTpuXenyaouHoMm BeefleHun A/} FKOBC B ocTpoMm aKcnepumMeHTe, M+m

Tabnuua 2

Table 2

Relative weight of internal organs of male rats by intragastric administration of dietary supplements UVS in acute experiment

Viccnemyemblii opraH

Tumyc
Cepaue
JNerkue
lMeyeHb
CeneseHka
Mouku
HagnoyeuHnkm
["010BHOM MO3r
XKenypok
MpymeyaHwne. *- p<0,05.

KOHTPO/b
0,13+0,02
0,3240,01
0,57+0,05
3,21+0,13
0,53+0,06
0,69+0,03
0,02+0,00
0,49+0,01
0,61+0,02

1500
0,18+0,01
0,34+0,00
0,61+0,03

4,44+0,08*

0,82+0,16
0,69+0,02
0,01+0,00
0,48+0,01
0,61+0,02

YpoBHW 103, MI/KI

3000
0,17+0,01
0,33+0,02
0,53+0,02

4,17+0,17*

0,52+0,05
0,64+0,01
0,02+0,00
0,53+0,01
0,63+0,03

4500
0,19+0,04
0,32+0,00
0,58+0,06

4,6740,11*
0,62+0,06
0,74+0,03
0,02+0,00
0,58+0,04
0,62+0,02

OTHOCUTENbHAsA Macca BHYTPEHHUX OpraHoB KpbIC-CaMOK
npu BHYTpMXenygouHoM BBefeHun BA FOBC B ocTpoMm akcnepumeHTe, M+m

Relative weight of internal organs of female rats

by intragastric administration of dietary supplements UVS in acute experiment

Viccremyembliii opraH

Tumyc
Cepaue
Jerkve
[MNeyeHb
CeneseHka
Moukn
HapnoueuHrkm
XKenypok
["0N10BHO MO3T

MpumeyaHwue. *-p <005,

KOHTPO/Tb
0,1640,01
0,3440,01
0,60+0,03
3,42+0,22
0,3040,01
0,70+0,04
0,03+0,00
0,54+0,02
0,7610,03

1500 3000
0,17+0,02 0,16+0,01
0,34+0,01 0,34+0,01
0,58+0,02 0,62+0,03
4,0510,16* 4,13+0,17*
0,33+0,09 0,27+0,02
0,65+0,01 0,71+0,02
0,03+0,00 0,03+0,00
0,56+0,03 0,63+0,04
0,76+0,02 0,79+0,02

3aKsnoyeHve

YpoBHY 103, MI/KT

4500
0,16+0,01
0,36+0,01
0,63+0,10

4,2840,11*
0,33+0,04
0,73+0,02
0,03+0,00
0,58+0,01
0,75+0,02

6000
0,13+0,02
0,34+0,02
0,44+0,10

4,29+0,11*
0,40+0,05
0,69+0,07
0,02+0,00
0,59+0,06
0,61+0,05

Tabnuua 3

Table 3

6000
0,15+0,02
0,33+0,01
0,58+0,01

4,60+0,12*
0,25+0,04
0,56+0,14
0,03+0,00
0,58+0,01
0,75+0,02

Pe3ynbTaTbl NPOBELEHHOI0 UCCNEA0BaHMA N0 U3YYEHUIO Ha GesbIX KpbICaxX OCTPOW BHYTPUXKENYA0UHOMN TOK-
cuyHocTn HoBoli BAL KOBC, cogepxkalleit xnopuabl peaKo3eMeslbHbIX 3/1EMEHTOB (3p6us 1 eBpOnMs, FAMLMH

W SHTApPHYH KMCOTY), MO3BOMMAN CHOPMMUPOBATL CeAYIOLLME BbIBOAbI:

—paccymMTaHHOe 3HauYeHWe cpeaHecMepTenbHOM Ao3bl LD npu BHYTpuKeNnygouHom BeeaeHnn BA HOBC
KpbicaM-caMuam cocTaBunio 6864,90 mr/kr, Kpbicam-camkam - 5372,01 mr/kr (VI Knacc TOKCUMYHOCTWN, OTHOCHK-

TenbHO 6e3BpeaHo);

72



MeaunumHcKas 3Konorus
Medical Ecology

—Y KpbIC 060ero nona B fosax 3000, 4500 1 6000 Mr/Kr KNMMHUYECKME MPU3HAKN MHTOKCUKALMW XapaKTepu-
30Ba/INCb 3aMefiIeHHO 1 NacCUMBHOW [ABUraTe/lbHON aKTUBHOCTLIO, Npu Ao3e 1500 Mr/Kr CUMMNTOMOB UHTOKCH-
Kauumn He Habnoaanocs;

—BHYTpUXenyaouHoe BeefeHve BA KOBC B M3yyeHHbIX [03aX He BbI3blBAS0 AOCTOBEPHbLIX U3MEHEHUIA
Macchl Tena U ee NPUPOCTA Kak y CamL0B, TaK U Yy CaMOK KpbIC OTHOCUTE/IbHO KOHTPOJIbHbIX 3HAYEeHWR; Ha
NPOTSHXKEHUUN Nepuoa HabMAEHNI Y BCEX XUBOTHbLIX OTMeYancs Takxe NooXUTeTbHbIA NPUPOCT Macchl Tena
B CPaBHEHMMN C WUCXOAHbLIMU 3HAYEHUAMMU;

—MaKpOCKOMMUYeCKoe uccnefoBaHne BHYTPEHHUX OpPraHoB KpbIc npu fo3sax 1500, 3000, 4500 n 6000 mr/kr
He BbISIBU/IO CYLLECTBEHHbIX OTKMIOHEHUI CTPYKTYPbI, aHa/IU3 UX BECOBbIX KO3(MLNEHTOB NoKasan 4OCTOBEp-
HOe yBenMyeHne OTHOCUTENIbHOW Macchl NeveHn y camuos B 1,3—1,5 pasa, y camok - B 1,2—1,4 pa3a no cpasHe-
HWUIO C COOTBETCTBYHOLLMMMN KOHTPO/IbHBIMUW BENIMYNHAMM.
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AHATN3 SABOJIEBAEMOCTW HACEJIEHUA PECIMYB/IMKW BEJIAPYCb
3NOKAYECTBEHHBIM HOBOOBPA3OBAHNAMW BPOHXOB
N NErKOro

M. A. AYBEVHA®, A. E. OKEAHOB2, A. A. EBMEHEHKO1, A. A. MALLIEBCKIIN2

2Me>KayHapOoaHbIi rocyAapCTBEHHbIA SKOMOMMYECKUIA MHCTUTYT UMeHn A. [l. Caxaposa,
Benopycckuii rocy1apcTBEHHbIA YHUBEPCUTET,
yn. Jonro6pogackas, 23/1, 220070, . MuHck, benapycb
2PeCrybnnKaHCKMiA Hay4HO-NPaK TUYECKMIA LEHTP OHKOMOTWM 11 MEAVLMHCKON paauonoriv umenn H. H. AnekcaHaposa,
ar. JlecHoin, 223040, MUHCKMiA paiioH, Benapycb

B viccnegoBaHym npeacTaBneH aHanm3 3a60/1eBaeMOCTY HaceneHus Pecriy6nmkm Benapycb (1990—2018 rr.) 3710KauecTBeH-
HbIMX HOBOOGPA30BaHMAMI NIETKOTO 1 GPOHX0B. [1S1 OLIEHKM MEPBUYHOI 3a060/1EBAEMOCTM HOBOOOPAa30BaHMAMM GPOHXOB
W NErKOro MCrosb30Ba/IUCh PYoble MHTEHCMBHBIE MOKa3aTen Ha 100 ThiC. COOTBETCTBYIOLLErO CPEHErof0BOro rnokasarenst
HaCe/eHys C YYeTOM No/a U MecTa MocTOSHHOIO MPOXMBAHKA Ha MOMEHT 3a00/1eBaHus. 11 cpaBHEHWS KCTOMNb30BA/INCH
CTaHAAPTM30BaHHbIE MO BO3PacTy nokasarenm Ha 100 Tbic. HaceneHWs No MUPoBOMY cTaHZapTy (ASR World). BbisiieHo
BbIP@XEHHOE CHVDKEHVE CTaHAAPTU3NPOBaHHBIX MOKasaTe/lei 3a00/1eBaeMOCTU CPeaU MYXKUMH, MPOXVBAIOLLMX B FOpoJaXx,
TOrJa Kak Cpey My>XXUVH, NMPOXVBAKOLLMX B Cenax, 3a60/1eBaeMOCTb 3a UCCefyeMblid nepuog, yBenmumniacs. Cpeam )eHCKoro
HacenieHUs OTMeYeHa TeHAEHLWS pocTa 3a60/1eBaeMOCTY KaK B FOpoAaX, Tak 1 B CENbCKOA MECTHOCTU. OTMEYEHO 3HAUUTE b-
HOe MpeBbILLEHVEe 3200/1EBAEMOCTM CEMbCKOr0 HaCce/IeHWs Mo CPABHEHWMIO C FOPOACKUM, MPY 3TOM Pas/inumng co BpeMEHeM Ha-
pacTatoT. 3HauNTe/IbHOE NPEBLILLIEHVE YPOBHS 3300/1EBAEMOCTU CE/TLCKUX XKUTENEN U M0 CHYDKEHWE CPELV XXUTeseli ropoLoB
He YK/1abIBaeTCS B O6LLENPUHATBIE NPEACTaB/EHNA O JOMUHUPYIOLLEM BIINSHUM «TOPOACKUX» 3KOMOrMYECKUX (DAKTOPOB Ha
YBENINYEHMNE PYCKa 3a001EBaHS PAKOM JIErkoro. Takum 06pa3om, npefcTaB/eHHas OLeHKa 3a601eBaeMOCTI PakoM GPOHXOB
W JIErKOro aKTyasbHa U SBNSETCA OCHOBOW 151 MOCMEAYHOLLEro U3YUEHWs STUOMOMMYECKUX NPULMH Pa3BUTUA 3a60/1eBaHMS
Cpefyt Pas/IMyHbIX KOHTUHIEHTOB HaCe/eHus.

KntoueBble CnoBa: 3/10Ka4eCTBEHHbIE HOBOOGPa30BaHWS BPOHXOB U JIErKoro; 3a60/1eBaEMOCTb; (DaKTOPbI PYCKa.
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ANALYSIS OF LUNG AND BRONCHUS CANCER INCIDENCE
IN THE REPUBLIC OF BELARUS

M. A. DUB/NA% A. E. OKEANOVQA. A. YAUMENENKAQA. A. MASHEVSK/

dnternational Sakharov Environmental Institute, Belarusian State University,
23/1 Daithabrodskaja Street, Minsk 220070, Belarus
IN. N. Alexandrov National Cancer Centre ofBelarus,
Liasny agro-town, Minsk Disrtict 223040, Belarus
Corresponding author: M. A. Dubina (etuala@mail.ru)

The analysis of lung and bronchus cancer incidence in the Republic of Belarus for 19902018 is presented. The crude
intensive and standardized (ASR World) incidence rates are calculated. The study revealed a pronounced decrease in
standardized incidence rates among men living in cities, while among men living in rural areas the increased incidence rate
over the study period was noted. Among the female population, a tendency towards an increase in the incidence rate was
noted both in cities and in rural areas. A significant increase in the incidence rate of the rural population compared with
the urban population was also noted, and these differences increase over time. A significant excess of the incidence rate of
rural residents and its decrease among urban residents does not fit into the generally accepted idea of the prevailing effect
of “urban” environmental factors on the increased risk of lung cancer. Thus, the presented estimate of the incidence rates
of lung cancer is relevant and forms the basis for the subsequent study of the etiological causes of the development of the
disease among various populations.

Keywords: malignant bronchi and lung neoplasm; incidence rate; risk factors.

BBegeHue

3N10Ka4ecTBeHHble HOBOOOpa3oBaHKs 6poHxoB 1 nerkoro (3HBJT) (C 34 no MKB 10) oTHocATCA K Hanbonee 4acTo
BCTPeYaroLLMMcs 0nyxonsm B BO/bLUMHCTBE CTpaH Mupa U Pecnybnuke benapyck. B aTy rpynny BXogaT HOBOOG-
pa3oBaHMs Pa3MUYHOrO0 TKAHEBOrO reHesa: MIOCKOK/IETOUHbIA pak (M3 MeTan1asMpoBaHHOMO M/I0CKOr0 3nNuUTenms),
MEJIKOK/IETOUHbIA paK (HeMpPO3HAOKPWHHAA KapLyHOMA), afleHOTeHHbIA paK (afeHOKapLMHOMA W3 XKEeNe3ncToro
3NNTeNust), KPYNHOKNETOUHbIN paK (U3 KNeTOK CybcermeHTapHbIX GPOHXO0B), CAPKOMbI 13 HeAM((epPeHLMPOBaHHbIX
KNETOK COeMHWTENbHOI TKaHW 1 Apyrve peaKko BCTpevarolmecs onyxonu. dons naumeHTtoB co 3HBJ/1 cocTaBuna
B 2018 1. 8,5 % cpeam Bcex 3/10Ka4eCTBEHHbIX HOBOO6OPa3oBaHWii 1 85,3 % cpen OpraHoB AblXaHWs U FPYAHON KeT-
Ku. B cTpaHe ¢ 1990 no 2018 r. 6b1/10 3aperncTpupoBaHo 124 Teic. 969 cnyuyaes 3a6onesaHnii 3HB/.

Mo gaHHbIM IARC BO3, BefyLleil NpMUMHOA pasBMTUSA paka Nerkoro ABNSeTca KypeHne Tabaka, MOCKOMbKY
Ha ero Aont npuxoamTcsa 6onee AByX TPeTell C/lyvyaeB CMepTW OT 3TOI 60n1e3HN B Mupe [1]. Bo3aeiicTere pago-
Ha CYMTAeTCs BTOPOI MPUYUHOA paka Nerkoro B 06Lei Nonynsuum: Npu yBeMYeHUN COAEpXaHus pajoHa Ha
100 Bk/M2pnCK pa3BMTUA paKa Nerkoro Bospactaet Ha 8-16 % [2]. Takxke TPagULNOHHO NPU3HAHHLIMK NPUYK-
HaMu pa3BMTMSA HOBOOOPa30BaHW GPOHXOB U IETKOr0 CYATAKOTCA: 3arpsi3HeHNEe BO3AYLLIHON Cpefibl MPOMbILLEH-
HbIMW 1 aBTOMOOGMW/IbHBIMU BbIOPOCaMK, NOHM3MPYLOLLLEE U3/TyUeHWE, acOecT, Mblnesble YacTuubl [3-5]. MimeeTca
psg ny6nvkauuii 0 poaiv BUPYCOB B Pa3BUTUM paka Nerkoro [6], a Takke AaHHble, CBUAETENbCTBYIOLWME, YTO
pa3BuTMIO 3a60/1€BaHNA YacTO NPeALleCcTBYIOT XPOHNYECKUE BOCNAIUTE/bHbIE MPOLECCH B GPOHXaX W NErkux,
CK/IepOTMYEeCKNE 1 py6OLIOBbIE M3MEHEHWS MOC/E PpaHee MePEeHECEHHbIX BOCNA/IMTE/IbHbIX 3a00/1EBaAHNA.

AnnaemMmnonornyeckne 0CcobeHHOCTU 3a60/eBaHN pPakoM OPOHXOB M NErKOro M AaHHble MOMEKYNSpPHO-
reHeTUYECKUX WCCMeA0BaHWA CBMAETENbCTBYHOT O AOCTAaTOYHO COXKHBLIX MPUYMHHO-CNEACTBEHHbIX CBS3SX
MeXZay TpagULMOHHO NPU3HAHHBLIMM (JaKTOPaMU PUCKA 1 YacTOTOM Pa3BUTMS 3/10KaYeCTBEHHbIX Onyxonei. Tak,
pasBuTME paka fIerkoro MoauguLmMpyeTcs npoLeccamu 4eToKCUKaumMm KCeHobMoTUKOB, 00YCNOBNEHHbLIMMW FeHe-
TUYECKUMU NONIOMKAMW CUCTEMbI 3aLMTbI OT KaHLeporeHoB [7]. Takum 06pa3om, BOMPOChI, KacaloLLmecs nsyde-
HWS pony (HaKTOPOB pUCKa B Pa3BUTMM HOBOOOPA30BaHMiA IETKOIO U MX B3aMMOZENCTBMUS, OCTalOTCA aKTyasbHbl-
MU B COBPEMEHHOI MeULIMHE.

MaTepuanbl U MeETOAbI UCCNef0BaHNSA

Matepunanom afis NccnefoBaHns CAYXWUn faHHble BenopycCcKoro KaHLep-perucTpa, KoTopbli ABSETCA Hau-
6onee NONHLIM MHPOPMALUOHHBIM PecypcoM 060 BCEX 3aperucTpUpOBAHHbLIX CNydasaX 3/10KaYeCTBEHHbLIX HO-
BOOOpa30BaHWn Ha TePPUTOPUK CTPaHbl, MCMOMb30BaNMUCh MPUHLMMBLI CO0pa, KOHTPONSA M 06paboTKM AaHHbIX,
pekomeHayemble MAUP BO3.

[lns oUeHKM NepBNYHOI 3a60/1€BaEMOCTY MPUMEHSINCE TPYOble MHTEHCUBHbIE 1 CTaHAAPTN30BaHHbIE MO BO3-
pacty (ASR World) nokasatenu Ha 100 TbiC. CpeHEr0OBOr0 HaCce/IeHUs C YYETOM M0/a U MecTa NOCTOSAHHOr0
NPOXMBaHMS HA MOMEHT 3a60/1eBaHNS.
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B paboTe 1cnonb3oBannCh 06LWENPUHATLIE METO/bI pacyeTa MHTEHCUBHBLIX U CTaHAAPTU30BaHHbIX (MPAMbIM
MeTOZOM) nokasaTeneid, 40BepUTENbHbLIX NHTEPBaNoB (95 % DI) 1 perpecCUoHHbLIN aHanms.

Pe3y/bTaTbl UCCNEA0BAHMIS U UX 06CYXKAEHNE

AHanu3 aAMHamunkn 3abonesaemocTy HaceneHmsi Pecny6nuku benapycb 3HBJT (puc. 1) ¢ 1990 no 2018 r. BbIABWA
pocCT rpy6bIX MHTEHCUBHbIX NOKa3aTeneli 3a60/1eBaeMoCcTV. CpefiHero0Boii ypoBeHb cocTasun 44,3 Ha 100 ThiC. Ha-
CENeHNsl, a eXXeroAHbIi Nokasartesb NpUpocTa (TeHAEHUMN NnHeHo perpeccun Al) - +0,24 Ha 100 Tbic. HaceneHus.

OfHako Mpv aHann3e CTaHAapPTUM3UPOBaHHbIX NOKasaTenei bblia 0TMeYeHa JUHAMUKA K CHUKEHMIO 3abose-
BaemMoCTW HaceneHmsi pecny6nukn 3HBJ1. CpeaHerofoBoit nokasarenb coctaBun 28,4 Ha 100 ThiC. HaceneHus,
a eXKeroAHbIin nokasatens TeHaeHUmin (Al) - - 0,11 Ha 100 TbIC.

On C"0O'nCh ONOOOO'i OnO O O O O O O O O O ~ h " ™' —<i=< s+ i-H i i-H
On”~"0SO'vOS™~"OVA"~"OnO O O O O O O O O O O O O O O O o o o
roapl
CTaHAaPTU3NPOBaHHbIE NOKa3aTenn rpy6ble MHTEHCUBHbIE NMOKa3aTe/N

Puc. 1 AvHammka 3a601eBaeMOCTY HaceseHus Pecry6rinkum benapycs
3/10Ka4ECTBEHHbLIMA HOBOOGPA30BaHIIAMIA GPOHXOB M SIerkoro Ha 100 Tbic. HaceneHmst, 1990-2018 .

Fig. 1 Dynamics of lung and bronchus cancer incidence rates in the Republic of Belarus, per 100 000 population, 1990-2018

Pa3fimume B TEHAEHUUN AUHAMUKN TPYObIX MHTEHCUBHbLIX W CTAHAAPTWM30BaHHbLIX NOKa3aTesnel cBUAeTeb-
CTBYET 0 3HaUYUTE/IbHOM BAUAHWUM feMOrpamyecKnx n3MeHeHuin (NocTapeHne HaceneHus) Ha pocT YacToThbl 3a-
6oneBaHWii. Tak, Ha NPOTSHKEHUU UCCNELYEMOrO Nepmofa paspbiB B 3HAYEHUAX rPyObIX MHTEHCUBHBLIX U CTaH-
[apTU30BaHHbIX MokKasaTeneid 3ab60/1eBaeMOCTY YBEIMUMBAICA. Takum 06pa3oM, POCT rpy6biX WMHTEHCUMBHbIX
nokasarenei 3abonesaemocti 3HBJ1 B benapycu Ha NpoTskeHUn 29 neT 06yCNOBMEH M3MEHEHNEM BO3PACTHOW
CTPYKTYpPbl HaceNeHWs Ha POHe PeaslbHOMO CHUXKEHUSA BIMSHUA 3TUONOMMYECKUX (haKTOPOB PUCKA.

Mpwn aHanm3e 3aboneBaemocTn HaceneHusi Pecnybnunku benapycs 3HBJT (puc. 2) 6bina oTMeYeHa 3HaunTe Nb-
Has pasHuULa B YPOBHSAX 3a60/1€BAEMOCTI MY>XCKOI0 1 XXEeHCKOro HaceneHus. Tak, 3a nepuog ¢ 1990 no 2018 r.
3a60/1€BaEMOCTb MYXCKOr0 HacenieHns Oblf1a BblLle, YeM XEHCKOro B cpefHeM B 8,3 pa3sa (Mo 3Ha4YeHUAM rpy6bix
MHTEHCWBHbIX NoKa3satenei) 1 B 12,2 pasa (Mo 3HaYeHUAM CTaHLapTM30BaHHbIX NoKasartenein).

AHann3 3a601eBaeMOCTY MYXCKOT0 HaceneHus pecny6avku 3HBJ1 BbISIBUN AHAMUKY POCTa rPy6bIX MHTEH-
CMBHbIX NokasaTeneil. CpefHerofoBoi nokasaresnb coctasun 82,7 Ha 100 ThiC. MY>KCKOr0 HaceneHUs, a exxerof-
HbIA Noka3atenb TeHaeHUuiA (Al) - +0,35 Ha 100 ThIC. MY>KCKOr0O HacefleHus.

BmecTe ¢ TeM npu aHanu3e CTaHAAPTU3MPOBAHHBIX MoKasaTeneil (HUBENMPYIOLWNX BANSHUE femorpadmnye-
CKMX N3MEHEHWNI) OTMEUEHO CHIMXKeHMe 3a60/1eBaEMOCTIN MYXXCKOro HaceneHus pecny6nmkn 3HBJ1. CpegHeropo-
BOM nokasaTens coctasui 63,3 Ha 100 ThIC. MYXCKOrO HaceNeHus, a eXXerofHbli nokasarens TeHgeHumm (Al) -
- 0,35 Ha 100 TbIC. MY)XXCKOT0 HacesieHus.

B oT/Mume OT MY>XXUMH, CPeSU XXEHCKOro HaceneHus 3ab0/1eBaeMOoCTb YBeIMUMBanach nNpu aHaamse Kak rpy-
ObIX MHTEHCUBHbIX, TaK 1 CTaHAAPTM3MPOBaHHbIX NokasaTenein. CpeaHerogoBoi rpy6blii MHTEHCUBHbIV MOKa3a-
Tenb coctasui 10,2 Ha 100 ThIC. XKEHCKOrO HACeNeHUs; a eXerofHblii nokasatens TeHgeHuun (Al) - +0,16 Ha
100 TbIC. XEHCKOr0 HaceneHusi, CpeaHerofoBol CTaHAaPTU30BaHHbIX ypoBeHb cocTaBun 5,3, a AL - +0,05 Ha
100 TbIC. XXEHCKOr0 HaceneHus.

AHann3 3a601eBaeMOCTM HaceneHus pecrnyoinkn B 3aBUCMMOCTU OT MecTa XUTenbcTBa (puc. 3) 3a ne-
prog 1990-2018 rr. cBuaeTenscTByeT, UTo 3HBJT cenbCKMX XuTenein 6bina Bbille, YeM FOPOACKUX B CPEeAHEM
B 1,7 pa3a (no 3HauyeHnsM rpy6bbix MHTEHCUBHbLIX NOKa3aTenei) n B 1,2 pasa (Mo 3HaYeHUAM CTaH4aPTU30BaHHbIX
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nokasartenei). AHann3 3a60/1€BaeMOCTU FOPOACKON0 HaceeHUs pecny6nKuN BbISBUM BblIPaXXEHHbI pOCT rpyobIxX
WHTEHCUBHbIX NoKasatenei. CpeaHerofoBoi nokasarenb coctasun 36,8 Ha 100 ThiC. rOPOACKOr0 HacesneHus, a
eXerofHolii nokasatens TeHaeHuun (Al) - +0,34 Ha 100 TbiC. ropoACKOro HaceneHus.

OfHako npu aHanm3e cTaHAapTU3MPOBaHHbIX NOKasaTeseil Oblfa 0TMeUeHa AMHaMUKa K CHKeHUIo 3abone-
BaeMOCTW FrOPOACKOr0 HaceneHus pecny6/MKn pakoM 6poHX0B 1 nerkoro. CpefHerojoBoi nokasaTenb COCTaBUN
27,6, a eXerogHblii nokasatenb TeHaeHUmMn (Al) - - 0,24 Ha 100 TbIC. FOPOACKOrO HaCeneHus.

*  MY)XUYMHbI, CTAHAPTU3MPOBaHHbIA NOKasaTe/b rogpl
B My)XXUMHbI, UHTEHCKBHbI/ NOKa3aTeNb

*  KEHLUMHbI, CTaH/apTU3MPOBaHHbIiA MOKasaTe/b

)( ' KEHLLMHBI, IHTEHCUBHBIV MOKa3aTeNb

Puc. 2 [yHamika 3a60/71eBaEMOCTI MyMKCKOO W1 XEHCKOIO HacerieHns Pecriynkin benapych
3/10Ka4ECTBEHHbIMN HOBOOOPA30BaHVIsIMIM GOHXOB 1 Jierkoro Ha 100 TbiC. HacereHmws, 1990-2018 .

Fig. 2 Dynamics of lung and bronchus cancer incidence rates
of male and female population of the Republic of Belarus, per 100 000 population, 1990-2018

« rogel
*  TOpOf, CTaHAAPTM3VPOBAHHbI MOKa3aTe/b
B r0Opof, UHTHCUBHBIV MOKa3aTerb
*  Ce/lo, CTaHAAPTU3MPOBAHHbIA MOKasaTesb
K Ceno, MHTEHCKBHbI NMOKa3aTeNb

Puc. 3 AnHammka 3a601eBaEMOCTY FOPOLCKOIO M CMbCKOro HacerieHns Pecrytnmikn Berapych
3/10Ka4ECTBEHHbLIMA HOBOOGPA30BaHIAMI GPOHXOB 1 S1erkoro Ha 100 Tbic. HaceneHmst, 1990-2018 .

Fig. 3 Dynamics of lung and bronchus cancer incidence rates
of urban and rural population of the Republic of Belarus, per 100 000 population, 1990-2018
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Mpwn 3TOM BXKHO OTMETUTb, YTO 3a00/1E€BAEMOCTbL CE/IbCKOTO HACENeHUs LeMOHCTPUPYeT AUHAMUKY K pOCTY
KaK B FpyObIX MHTEHCMBHbIX MOKa3aTeNsx, Tak U B CTaHAaPTU3NPOBaHHbIX. [ns rpy6biX MHTEHCUBHbLIX NOKa3a-
Tenei cpefHErofoBoi ypoBeHb cocTtaBua 62,8 Ha 100 ThbiC. CENbCKOrO HaceNeHus Mpu eXXerogHon TeHAeHL MM
(Al) - +0,38; ans cTaH4apTM30BaHHbIX, COOTBETCTBEHHO, 31,8 1 +0,16.

Takum 06pa3oM, BbIpaXXEHHOE CHUXeHWe 3ab60neBaemMocTn (CTaHAapTM3MPOBaHHbIE MOKasaTenn) OTMEeYeHO
CPean My>XUMH, NPOXMBAKOLWMX B ropodax, TOrAa Kak Cpean My>UMH, NPOXXUBAKOLWMX B cenax, 3a601eBaeMoCTb
3a uccnefyemblii Nneproj nokasasna 3aMeTHY TeHAEHLMIO K pocTy. Cpeam XXeHCKOro HaceneHns TeHAEHUMA pocTa
3a60/1eBaeMOCTM OTMEYEeHa Kak B ropojax, Tak W B CeflbCKOM MeCTHOCTU. TMOCKO/MbKY KypeHue accouumpyeTcs
C BbICOKMM PUCKOM Pa3BUTUA paKa Ierkoro, a NPUBbIYKa KYPeHUs Cpefy XXeHLWMH 6onee pacnpocTpaHeHa B ropo-
[aX, MOXHO NpeAnonarath, YT0 Ha XEHLLUMH cena (MOMUMO KypPeHUs) BAMSIOT Apyrue HebnaronpustHble hakTopbl.

[pyras 0co6eHHOCTb, BbISIBfIEHHas NPW UCCNe0BaHUM, —3TO 3HAUYUTE/IbHOE MNpeBbilleHne 3a60/1eBaeMOCTH
CeNbCKOro HaceneHns Haf ropoACcKMM, NPUYeM pasfimyns B YPOBHAX 3a00/1€BAEMOCTY CO BPEMEHEM HapacTaiu.
3HaunTeNbHOe NpeBbilleHe YPOBHSA 3a00/1eBaeMOCTU CEIbCKUX XUTeNein He YKNaAblBaeTcs B 0OLLENPUHATLIE
NpeAcTaBneEHNs 0 HEFaTUBHOM B/IMSIHUMN «FOPOACKNX» 3KOTOTMYECKMX (HaKTOPOB PUCKaA, B YACTHOCTM TEXHOTEH-
HbIX 3arpsi3HEHWIN BO3AYLUHOM cpefbl.

Mpu cpaBHUTENILHOM aHaNM3e YPOBHEN 3a60/1eBAEMOCTM MYXCKOr0 HaceneHus (no CTaH4apTU3NPOBaHHbLIM MO-
KasaTenam) 3a gga nepuoga (Ha4yano u KoHew, nccnegoaHus: 1990—1994 rr. n 2015—2018 rr.) no o6nacTam 6binu
BbISIB/IEHbI CNefytoLime 0C06eHHOCTU (puc. 4): OTMEYEHO CTaTUCTUYECKM 3HAUYMMOE CHUWKeHVe 3ab0neBaeMocTy
B Butebckoid, MMHCKOI, Mormnnesckoil 06nacTsx 1 B I. MUHCKe, a Takxke B Lie/IoM Mo cTpaHe. HanpoTwus, B FoMenb-
CKOI 06nacTu (B OT/IMYME OT BCEX APYTrNX 06/1acTein) 0OTMeYeH CTaTUCTUYECKM 3HAUNMbIA POCT 3a60/1€BaEMOCTH.

MpuyrHa 3TOro 0CTaeTCA HeyCTaHOBNEHHOW, OA4HAKO B KayecTBe paboueil rmnoTesbl 418 Nocneayowmx uc-
cnefoBaHWii LIeNecoo6pa3HoO YUNTbIBATb paanaLMOHHOE 3arps3HeHe TEPPUTOPUN PaaUOHYKANAAMMN BCNEACTBME
aBapun Ha YepHobbinbekoii ASC.

CTaTUCTNYEeCKM 3HaUYMMBbI pocT 3abonesaemocTy 3HBJT xkeHCKOro HaceneHus (puc. 5) 6611 OTMeYeH He TOSb-
Ko B Butebekoli, FomenbcKoi 06nacTsx, HO 1 B LiesioM no cTpaHe. Hanbonee BbICOKMIA YPOBEHb 3a60/1€BaEMOCTH
thmkcmposancsa B . MUHCKe, KOTOpbIA NoyTy 3a 30 NeT NPaKTUYECKN He n3MeHuncs. Camblii BbICOKWIA NpMpoCT
3260/1€BaeMOCTM MO CPABHEHWNIO C UCXOAHLIM YPOBHEM OTMeuYeH B TOMenbCKoli 0671

AHanun3 BO3pacTHON CTPyKTypbl 3a6onesaemoct 3HBJT (puc. 6—9) yKasblBaeT Ha CBA3b YBENNYEHUS PUCKa
C Bo3pacToM. Cpefyn MYXUMH, NPOXMBAIKOLMX B ropogax, OTMeYeHO yMeHblueHne 3a6oneBaeMocTu B 2014-
2018 rr., no cpaBHeHuMto ¢ 1990—1994 rr. MNpu 3TOM CHMXKEHME 3a60/1eBaEMOCTN OTMEYEHO BO BCEX BO3PACTHbIX
rpynnax, 3a uckntodeHvem nuy, ctapiie 80 neT. Ho B TO Xe BpemMs Cpeau CenbCKUX XuTeNein ypoBHN 3aboeBae-
MOCTM YBE/MYNUINCH CPEAM BCeX BO3PACTHLIX IPYMM HACeNeHUs, KOTopoe cTapLie 60 fieT.

B BO3pacTHOI 3a60/1€BaEMOCTY YKEHCKOIO HaCeNeHUs ropofoB OTMEYEHO HEKOTOPOEe YMeEHbLUEHME 3HAUeHUIA
B MocnegHeM nepuoge, 0HaKOo yKasblBaeTCsA Ha ee NpMpocT cpean 60ee MOMOAbIX BO3PACTHbIX rpynn (0T 45 o
69 neT). Cpeau CeNbCKUX XUTENbHNL, YNOMSAHYTbIX BO3PACTHbIX rPynn 0TMeYeH 60/1ee BbipaXKeHHbIN poCT 3abone-
BaeMOCTU, Yem B ropogax. B Bospacte 70—#9 neT 0TMEUEHO CHMXKeHMe 3a601eBaeMOCTH, a B rpynne ctapLue 80 neT
3260/1eBaeMOCTb OCTanachb HeM3MeHHON. TakuM 06pa3oM, pUCK 3ab0/1eBaHNS XEHLLMH PaKoM /IErkoro cMecTucs
Ha 60/1ee MO100M BO3PACT, YTO OCOOEHHO XapaKTepHO A4S XKEHLLMH, NPOXMBAIOLLMX B CENbCKON MECTHOCTMU.

m1990-1994 «2015-2018

Puc. 4. 3a6071eBaEMOCTb MYCKOIO HaceNeHIs 3M10KaHECTBEHHb IV HOBOOOPA30BaHVISIVI
6{OHXOB M JIETKOrO M0 06/1acTsM Pecry6rinku Berapych (CpeaHeranoBble CTaHaapTV3vpoBaHHb e World
nokazareriHa 100 Tbic. HaceneHns 1 95 % [oBepuTe/bHbIE MHTEpBabI), 1990—1994/2015-2018 rr
Fig. 4. The lung and bronchus cancer incidence rates of male population of the Republic of Belarus by regions
(average annual standardized World, per 100,000 population and 95 % confidence intervals), 19901994/ 20152018
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m 1990-1994 =2015-2018

Puc. 5. 3a6071eBaEMOCTb YKEHCKOTO HaCe/eHIA 3I0KAYECTBEHHb IV HOBOOOPA30BaHsIMIA GPOHXOB W1 /IErKOro

o obracTsm Pecrybniki bernapych (CpeaHeroaosbie CTaHaaPTV3VpoBaHHbIe World nokasarenmn
Ha 100 TbiC. HacereHus 1 95 % aoBepuTe/bHbEE MHTEPBATLI), 1990—2994/2015-2018 T

Fig. 5 The lung and bronchus cancer incidence rates of female population of the Republic of Belarus by regions
(average annual standardized World, per 100,000 population and 95 % confidence intervals), 1990—2994 / 20152018

Pvic. 6 Bo3pacTHbIe MoKasaTesv 3a60/1eBaeMOCTI 3/I0KaHECTBEHHBLIMV HOBOOGPA30BaHSIMA
6POHXOB 1 JETKOro My)<CKOrO HacesieHnst ropaaos Pecrybnnkin benapych (CpeaHvie nsTuneTHYe
nokasaresHa 100 TbiC. HaceNeHUs COOTBETCTBYIOLLIENO BO3pacTa), 1990—1994/2014-2018 1.

Fig. 6 Age-related incidence rates of lung and bronchus cancer of urban male population of the Republic of Belarus
(average five-year indicators per 100,000 population of the corresponding age), 1990—3994/2014-2018

Pvc. 7. BospaCTHbe Mokasare/in 3a60/1eBaeMOCTI 3/10KaHECTBEHHbIMA HOBOOGPA30BaHIISIMIM GPOHXOB M JIETKOTO
IMYXCKOrO HaCe/IeHIs Ce/TbCKO MECTHOCTM PecryGrimiku Cb (CPeaHVe NATWIETHIE MokasaTesiv Ha 100 ThL.
HaCesieHVsl COOTBETCTBYHOLLEIO BO3pacTa), 1990—1994/2014-2018 rr

Fig. 7. Age-related incidence rates of lung and bronchus cancer of rural male population of the Republic of Belarus
(average five-year indicators per 100,000 population of the corresponding age), 1990—1994/2014-2018
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MakcrManbHO BbICOKWIA PUCK 3a60N1EBaHUS MY>XXUMH, NPOXKUBAIOLLMX B FOpogax, Habnogancs B Bo3pacte oT 65
[0 79 f1eT, ¢ BblpaXKeHHbIM NKOM B 70-74 rogas 1990-1994 rr. n 75-79 net B 2014-2018 rr. Takum 06pa3om, npu
CHWKEHMM 3a060/1€BaEMOCTUN FOPOLCKUX XUTENe OTMEYEHO CMELLiEHNE ee MNMKa K CTapLueMy Bo3pacTy. B cenbckol
MEeCTHOCTM NUK 3260/1eBaEMOCTM AOCTUIaN CBOEro Npejena Ha 5 neT paHbLUe U cMeLanca ¢ Bo3pacTa 65-69 net Ha
70-74 roga Ha (hoHe CyLLeCTBEHHOro pocTa 3a60neBaeMocTy nnu, cTapLue 60 neT.
Cpefm XeHLLMH ropofoB 3a60/1eBaeMOCTb MefIEHHO HapacTanac BO3pacTOM, CO CMELLEHMEM NUKa 3a60/1eBaeMOCTU
Ha rpynny 80-84 roga. B cenbCcKoli MECTHOCTU MUK 3260/1€BAEMOCTYU XKEHLLMH npuxoanncs Ha 10 net paHblue -

Pvc. 8 BospacTHble NokasaTenv 3a60/eBaemocTu 3}'IOKa‘-I€CTBeHHbIMI/I
HOBOOOPA30BaHVSIM GPOHXOB 1 JIErKOrO MEHCKOTO HaCe/eHst ropazos Pec
(cpeaHvie nsTTNETHME NoKasaTesiv Ha 100 TbiC. HACe/ieHs COOTBETCTBYHOLLIENO BO3pacTa), 1990 1994/2014-2018 T

Fig. 8 Age-related incidence rates of lung and bronchus cancer of urban fermale population of the Republic of Belarus
(average five-year indicators per 100,000 population of the corresponding age), 1990-1994/2014-2018

Pvc. 9. BoapacTHbEe MoKasaTe; v 3a00/71eBaEMOCTY 3/I0KaHECTBEHHbIMA HOBOOGDA30BaHIAIMIA
OPOHXOB 1 JIENKOIO YXEHCKOrO HACENEHIS CENbCKOM MECTHOCTU Pecry6rivkv Benapych (cpeaHve
NATWIETHME NoKasaTesv Ha 100 ThiC. HAaCE/IeHWs COOTBETCTBYHOLLIENO BO3pacTa), 1990-1994/2014-2018 1.

Fig. 9 Age-related incidence rates of lung and bronchus cancer of rural female population of the Republic of Belarus
(average five-year indicators per 100 000 population of the corresponding age), 1990-1994/2014-2018

3aKoueHmne

TakumM 06pa3oM, MOXKHO CfielaTb BbIBOA O TOM, UTO MHOTMe (haKTbl MOMY/SLMOHHBIX CTATUCTUYECKUX aHa/IM30B
He B MOJHOI Mepe COracytoTcs C NPU3HAHHLIMK 3TUONOTMYECKUMI MPUUMHAMU PAcNPOCTPaHEHNs paka GPOHXOB
V1 NIErKOT0 CPe/y Pas/IMYHOT0 KOHTUHIEHTAa HACeNeHNs, YTO aKTyan3npyeT NpoBeAeHe creLnaibHbIX 3NUAEMU0NO-
TMYECKUX UCCNEA0BAHNIA ANS OLEHKN BO3MOXHOCTE NePBUYHOI NPOPMNAKTMKN aHHOTO 3a60/1eBaHN.

CBOeBPeMEHHbIM SIB/ISIETCS BbIICHEHWE NMPUUKH POCTa YPOBHS 3a60/1€BaEMOCTY PAKOM JIEFKOTO B CE/IbCKOW MECTHO-
CTV Ha (hOHE €€ CHUXXEHWS CPEAN MY>KUMH FOPOACKOr0 HaCeNeHUs!, pocTa YacTOTbl 3a60/1EBaHMIA YKEHCKOrO HaceneHus,
B TOM YMC/Ie TPYAOCNOCOGHOMO BO3PacTa, a Tak)Ke 0COGEHHOCTEN TepPUTOPUANIBHOTO PacrpOCTPaHEHMS 3a60/1eBaHNS.
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B0O3MOXHbIMU NpUYMHaMy HabLaeMbIX 3NUAEMUONOTNYECKUX PA3INYUNIA, NCXOAA U3 U3BECTHbLIX (haKTOPOB
pvcKa, MOXET 6bITb paboTa B YC/10BMSAX NOBbILLIEHHON 3amblIEHHOCTN Y pab0THUKOB Ce/TbCKOro xo3aiicTaa (nosne-
BOAOB, MEXaHN3aTOPOB), 0COBEHHO B COYETaHMM C KypeHueM (KpPenKux copToB Tabaka u curapet 6e3 punbTpoB),
BO3JeliCTBUe AblMa NPU NeYHOM OTOMNEHUN, a TakXKe OTCYTCTBME afleKBATHON Tepanuu XpOHWYECKON Bocnanu-
TeNIbHOWM NaToNornm Nerknux B CeIbCKOM MeCTHOCTY.

MHkopriopawms ANUTeNbHO XUBYLLMX PALUOHYKIUAOB C MblfbH, MO aHAOTUK C PafoHOM, TAKXXe MOXET MOBbI-
LUaTb PUCK Pa3BUTUSA paKa Serkoro, 0CO6eHHO Y XUTENei CeNbCKO MECTHOCTY HA KOHTAMUHUPOBAHHbIX PaAUOHY-
Knmgamm Tepputopmsax. XoTs, No fJaHHbIM KaHLLep-perncTpa, ypoBHY 3a60/1eBaeMOCTM CETbCKOr0 HaceieHns Fomesb-
cKoli (Hambonee 3arps3HEHHON paguoHyKIMaamun) n Butebckoin (HanmeHee 3arpsisHeHHOI) 061acTeli CTaTUCTUYECKM
3HaUMMO He paznuyatoTcs. CKopocTb pocTa 3a60/1eBaEMOCTH B TOMENLCKOW 06/1. 3HaUUTENLHO Bbille (YTO NPUBENO
K YBEMYEHMNIO YPOBHS 3a60/1eBaEMOCTU MO CPaBHEHMWIO C APYTMMU PErMOHaMU, rae 3a60/1eBaeMOCTb COKPaTUIACh).
PaKT OTCYTCTBMA Pa3IMUMii B 3260/1€BAEMOCTM HACE/IEHWS, NPOXMBAIOLLEr0 Ha TEPPUTOPUSAX C Pa3IUUHbLIM YPOB-
HeM 3arpsAsHeHNst paguoHYKIMLAMM, YaCTUUYHO MOXET ObITb 06YC1I0B/IEH MUTPALIMOHHBIMU NPOLECCaMu.

Benapycb BX0AMT B rpymnmny CTpaH co cpefHUMU Ans EBpONbI YPOBHAMK 3a60/1eBaEMOCTU HOBOOOPa30BaHU-
MW GPOHXO0B 1 flerkoro [8], npy 3TOM B fie4eHMI 3TOro 3a60neBaHNs 3a nocnefHee AecATUeTUe HabnogaloTes
NONOXMUTENbHbIE CABUTL. TeM He MeHee, Npob/iemMa paHHel AnarHOCTUKM U le4eHns HOBOOGPAa30BaHMI JaHHO
NOKanu3aumm oCcTaeTca CNOXHOW. B 3TOi CBA3W KpaliHe akTyanbHON NpeAcTaBseTca NepBuyHas npogunakTnka
paka 6pOHXO0B W NIErkoro, NpPoBeAeHNe KOTOPOK TpebyeT cneunanbHbIX ANMAEMUOIONMYECKUX UCCef0oBaHni a5
onpegeneHns ynpasnseMbiX ()akTOpoB prcKa.
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OLUEHKA AFPECCUBHOIO MNOTEHLMANA KAPLLIMHOM MOJIOUHOW
XXENE3bl ¥ MAUMEHTOK PA3/TMHHOIO PEMPOAYKTUMBHOIO NMEPNOAA

K. B. OPYEHKOBA\ P. M. CMOJTIAKOBAE. M. LUMAJAPYK1, N. H. AHOAPEEBA2

IMe>KAyHapoaHbIii rOCyapCTBEHHbI 3KONOTMYECKNA MHCTUTYT nMeHn A. . Caxaposa,
Benopycckuii rocygapCTBEHHbIA YHUBEPCUTET,
yn. fonro6pogckas, 23/1, 220070, r. MuHcK, Benapycb
MHCTUTYT reHeTUKK M uTonornm HaunoHanbHo akagemun Hayk benapycy,
yn. Akagemudeckas, 27, 220027, r. MuHck, benapycb

YCTaHOBMEHO, UTO Y MaUMEHTOK, CTPafjalolMX pPakoM MOMIOYHOW >Kenesbl, aKTVMBHOMO PenpoayKTUBHOMO
nepuoga Habntoaanoch CHWKEHVE COAePXaHWs B KpoBu acTpaavona (37,5 %) n nporectepoHa (25 %). Y >KEHLUMH
MOCTMEHOMay3abHOro Meprofa BbISIBNIEH FOPMOHa/bHBIA AMcbanaHC, XapakTepusyroLmiics 6onee BbIpaXKeHHbIM (10
100 %) BO3pacTaHVeM YPOBHSA 3CTPAAMO0MA U MPOrecTepoHa B KPOBM Ha (DOHE NMOHVKEHWS COLlePXKaHNS IOTEVHU3MPYIOLLErO
1 oNMKYNOCTUMYIMPYIOLLEro ropmMoHoB Y 50 % 1 75 % nauyeHTOK COOTBETCTBEHHO, a TakKe MOBbILLEHWS B 64 %
C/ly4yaeB KOHLIEHTpaLWu Npo/iakTHa. B rpynne nauyeHToK akTMBHOO PENPOAYKTVBHOIO NEPYOAA MOBbILLEHME COLEPXaHUA
NIOTENHM3MPYIOLLIEro ropMoHa Habntoganock y 37,5 %, (honnmKynoCTUMYMPYHOLLErO ropmoHa - y 12,5 %, nponakTuHa -
B 25 % cyyaeB. Cofiep>kaHue B KPOBY SIHOTENHM3MPYHOLLIErO FOPMOHA HAXOAWIOCH B NPSIMOI 3aBUCMMOCTM OT KOHLIEHTpaLmm
(hONNMKYNOCTUMY/IMPYIOLLIETO FOpMOHa (<0,05). OnpeaeneHne coaepyKaHus AaHHbLIX rOPMOHOB MPeACTAaBNAETCSH BAXKHbLIM
[ONONHUTE/bHBIM MOKa3aTeNeM [/15 OLEHKM CTEMeHW arpeccyBHOCTL OMyX0/n Npu BbIGOPE TaKTUKM NeHeHUs MaLWEHTOK,
CTpafatoLLMX pakoM MOJIOHHON YKenesbl.

KntoueBble cnoBa: pak MOIOUYHON Xene3bl; FOPMOHbI; FOPMOHa/IbHas PErynsups; paavonMMyHHbIA METOZ; MeHoMay3a.

BnarogapHocTb. PaboTa BbiMonHeHa npy  (OMHAHCOBOW MOAfepKke Benopycckoro pecry6/MKaHCKoro  qoHaa
(hyHIaMeHTaNbHbIX 1ccnefosaHui (rpaHT Ne M19M-015), a Takoke cotpyaHukos PHIL, OMP mm. H. H. AnekcaHzposa.
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ASSESSMENT OF AGGRESSIVE POTENTIAL OF BREAST CARCINOMA
IN PATIENTS OF DIFFERENT REPRODUCTIVE PERIODS

K. V. YURCHENKOVA) R. M. SMOLYAKOVA3 K. M. SPADARUK) I. N. ANDREEVAO

dnternational Sakharov Environmental Institute, Belarusian State University,
23/1 Daithabrodskaja Street, Minsk 220070, Belarus
institute ofGenetics and Cytology, National Academy ofSciences o fBelarus
27Akademicnaja Street, Minsk 220072, Belarus
Corresponding author: R. M. Smolyakova (smol60@mail.ru)

The study found that patients with breast cancer during the active reproductive period had a decrease in the blood content
of estradiol (37,5 %) and progesterone (25 %). In patients of the postmenopausal period identified hormonal imbalance,
characterized by a more pronounced (100 %) increased levels of estradiol and progesterone in the blood on the background
of lowering of the content of luteinizing and follicle-stimulating hormone 50 % and 75 % of the patients respectively, and
improvement in 64 % of cases the concentrations of prolactin. In the group of patients of the active reproductive period,
an increase in the content of luteinizing hormone was observed in 37,5 %, follicle - stimulating hormone - in 12,5 %, and
prolactin - in 25 % of cases. The content of luteinizing hormone in the blood was directly dependent on the concentration of
follicle-stimulating hormone (p<0,05). Determining the content of these hormones is an important additional indicator for
evaluating the degree of tumor aggressiveness when choosing treatment tactics for patients with breast cancer.

Keywords, breast cancer; hormones; hormonal regulation; radioimmunological method; menopause.
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BBegeHue

3a60/1eBaEMOCTb 3/10Ka4eCTBEHHbIMU HOBOOOPA30BaHMAMM HAXOAUTCS B MPAMOW 3aBUCUMOCTM OT COCTOSHMS
OKPY>KaloLLei cpedbl, Npu 3TOM YXY[LIEHUE 3KOIOrMYECKO CUTYyaLMM HEMOCPEACTBEHHO CKa3blBAETCA Ha BO3-
pacTtaHuu cnydaeB 601e3HN Kak 3a py6exxoM, Tak 1 B Pecnybnuke Benapycs.

Pak monoyHoi xenesbl (PMXK) 3aHMMaeT BefyLine MO3MLNUM B CTPYKTYpe 3a00/1eBaeMOCTM 3/10Ka4YeCTBEH-
HbIMW HOBOOGPA30BaHUAMM Y XKEHLLMH BO BCeM Mupe. M3 184 cTpaH, 0xBayeHHbIX 6a30i gaHHbIX GLOBOCAN
MeXayHapoaHOro areHTCTBa Mo U3yyYeHMIO paka BcemupHOR opraHusaumm 3apaBooxpaHeHns, PMK aBnseTca
CaMbIM pacnpocTpaHeHHbIM OHKONOrMYeCKUM 3a60M1eBaHMEM Y XXeHLMH B 140 cTpaHax (76 %) 1 caMoii YacTol
NpuYMHO cmepTu oT paka B 101 cTpaHe (55 %). B cTpyKType BCcex 3/10KayeCTBEHHbIX HOBOOOPA30BaHMWi1 cpeam
YKEHCKOTO HaceneHmsi benapycu YactoTa 3a60/1eBaeMOCTY PakoOM MOTIOYHOM Xene3bl B 2017 T. cocTaBuna 22,2 %.
Umncno BHOBbL BbISIBNEHHbIX C/lyyaeB 3ab0/1eBaHnst cocTaBusio 4 Tbic. 616 nauneHToB. BmecTe ¢ Tem Pecny6imka
Benapycb BXOAUT B rpynny cTpaH ¢ OTHOCUTE/IbHO HU3KUM YPOBHEM 3a60/1eBAEMOCTU, Mas10 YeM OT/IMYAACH MO
aHanorMYHbIM NoKasaTensim oT cTpaH bantum, Monbwmn n Poccuun. Mokasatenn cmepTHoCcTM oT PMMXK K 3abone-
BaeMocTu B benapycu coctasnstoT 26,3 % [1].

3a60/1eBaeMOCTb pakoOM MOJIOMHOM XKenesbl yBennumnBaetcs ¢ 40-NeTHero Bo3pacTa 1 JocTuraeT nunka B 60-
65 net. FOPMOHa/IbHLIA (JOH OpraHM3ma XKEHLLMHbI U ero penpofsyKTUBHAsA (PYHKLMA TAKKe BAUAIOT Ha PUCK
BO3HMKHOBeHMA PM)K. MonouHas xesne3a ABNsSieTcs 0praHoM-MULLEHbIO U HAXOAUTCS B NPSMOIA 3aBUCMMOCTU OT
(hYHKLMOHAMLHOTO COCTOSIHMS TMMOTaNamMo-runou3apHoi cuctembl. OCHOBHas po/ib B pa3BUTUM HOBOOOPa3o-
BaHMI MOMOYHOM Xenesbl NPUHAAIEXMNT HAPYLLEHUI0 COOTHOLLEHUS TOPMOHOB FMNOgn3a: IIOTEUHNU3NPYHOLLETO
() n donnnkynoctumynupytowero (®CI), cekpeLmmn acTPOreHoB, NPOrecTepoHa U NPONaKTUHA. Y >KEHLMH
MeHOoMnay3a/1bHOro 1 KIMMaKTePUYECKOro nepruosoB U3MeHAETCA NPOAYKLUNA NOJOBbIX TOPMOHOB, TOPMOHOB -
nogusa, YTO B HEKOTOPLIX Cy4Yasx MPUBOAUT K PasBMTUIO (DOHOBBIX W 3/10Ka4YECTBEHHbIX 3a60neBaHwnit [2; 3].

B HacTosLlee BpemMs He Bbi3blBaeT COMHEHUA (PaKT O B3aUMOCBA3W MEXAY Pa3BUTUEM FOPMOHANLHOIO AWC-
6anaHca M pakoM MOJIOUHOI Xene3bl. BbIBeHNE HapyLLEHU A rOPMOHANLHOIO CTaTyca M OLEeHKa COAepXaHus
rOPMOHOB, XapaKTepU3YyHLLUX PENPOAYKTUBHYIO (DYHKLMNIO OpPraHU3Ma XXEeHLUH, SBNAETCSH 3HAYUMbIM 40NOHU-
Te/IbHbIM AUArHOCTUYECKUM KPUTEPUEM U MapKEPOM OLEHKM arpeccMBHOIO MOTeHLMana KapuuHOM MOJIOUHON
xenesbl [4; 5].

Llenb nccnefoBaHns - OLEHKA arpecCcMBHOrO MoTeHLMana KapLmHOM MOMOYHO Xene3bl Ha OCHOBE onpeje-
NEHUS COLEPXKaHNS CTEPOUAHBIX 1 TMNOGM3apHbIX TOPMOHOB B Nepudeprnyeckoii KpoBY NaLueHTOK pas/iMyHoro
PenpojyKTUBHOIO Nepuoja.
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Martepuasibl 1 METOAbI UCCef0BaHNA

MaTtepuanom ansa uccnefoBaHus NOCAYXUIN KIMHUYECKME faHHble 1 nepudepryeckas Kposb 40 nauueHToK
B BO3pacTe 0T 42 Ao 73 neT, cTpagatowmx PMXX n nonyyaBmnx nedeHme B 'Y «Pecny6aMKaHCKNA Hay4HO-Npak-
TUYECKUIA LLeHTP OHKONOIMK U MeMLUHCKOW pagunonorum uM. H. H. AnekcaHgpoBsa».

Y BCEX BK/IHOUYEHHbIX B 3KCMEPUMEHT XEHLLMH MOyYeHO NMMCbMEHHOe COornacue Ha BbINO/IHeHWe 1ccneaosa-
Hus. TauveHTKaM BbIMOMHEHO KMHUYECKOE, NabopaTOpHOE, PEHTIeHONOMMYECKOe U ybTPa3ByKoBOe 06cneso-
BaHUWe ¢ 06513aTeNlbHbIM MOP(ONIOrMYecKNM NOATBEPXAEHNEM AMarHo3a, a CTpajatoL MM pakoM MOIOYHOW XKene-
3bl NPOBELEHO paAVKabHOE XMPYPrUYecKoe neyeHue.

KonnyectseHHOe OnpefjeneHWe B CbIBOPOTKE KPOBW CTEPOMAHBLIX FOPMOHOB (3CTPajmona, NporecTepoHa,
NIOTEVHU3UPYIOLLErO U (ONTMKYNOCTUMYNNPYIOLLErO TOPMOHOB M NPOMAKTUHA) Yy MaumMeHTOK, CTpajatoLmx
PM>X, npoBognnocs MeToLOM pafvoOMMMYHHOI0 aHanm3a Ha aHanmsatope «470-0050 WIZARD», PerkinElmer
(CLLA), ucnonbsys Habopbl peareHToB PUA-OCTPAANON-CT, PUA-MPOTECTEPOH-CT, UIPMA-®CI-CT,
NPMA-NT-CT n UPMA-TPONAKTWH-CT npounssoactea Pecnybnunku benapyce.

CTaTncTMYeCKUiA aHanmn3 Moy4YeHHbIX Pe3y/bTaToB BbIMO/HEH C MPUMEHEHUEM KOMMbIOTEPHbLIX MaKeTOB CTa-
Tuctuyecknx nporpamm STATISTICA (Bepcusi 10.0, StatSoft, CLLA). “a Ten”™e npeactasBneHne pesy/nbTaToB
[LOBOAM/IOCH C UCNO/b30BaHKEM NakeTa NpuknagHeix ~o*amm EXCEL 2019. JocToBepHOCTb pasinunii nokasare-
Neli Mexay rpynnamy nauyeHToK oLeH1Baun No kputeputo MaHH-YutHu (U-test). ViccnefoBaHme B3aMMOCBA3el MeX-
LIy MOMeKyNAPHO-6MON0rMUYECKAMU NEPEMEHHBIMW U KIIMHUYECKUMU AaHHBIMMW NaLWMeHTOK, KOHLEHTpaLyei ropmMoHOB
B NepudepuyecKoin KpoBy NPOBOAMSIOCH C UCNO/Ib30BaHNEM KOLLENALMOHHOI0 aHanm3a no CnupmeHy. My Bcex Bugax
CTaTUCTUYECKOr0 aHa/I13a pasnyumsa CUUTaav CTaTUCTUYECKM 3HAUUMbIMU 1 ypOBHE 3HaUMMocTmp<0,05.

Pe3ynbTaTbl UCCMEA0BaHMS 1 UX 06CYXKaeHMe

Pa3BuTUE FOPMOHANLHOMO AMCcHanaHca y XXeHLWMH B KIMMaKTepMYeCKOM 1 MOCTMEHOMNay3albHOM nepuoge cBs-
3aHO C PUCKOM BO3HWKHOBEHUS Kak (DOHOBbLIX, 0OPOKAaYeCTBEHHbIX 3a60/1eBaHNI, TaK 1 310Ka4YeCTBEHHbIX HOBO-
06pa3oBaHuWii. Vi3yuyeHne n MOHUTOPUHI FOPMOHA/ILHOIO CTaTyCa Y XEHLUMH AaHHbIX BO3PACTHbLIX FPYnn ABASET-
CA OfHOM U3 BaXKHbIX AMarHOCTUYECKUX 33fa4 U UMeeT NepBOCTENeHHOe KIMHUYECKOEe 3HaYeHue Npu passuTum
KapLuMHOM MOJIOUHOW XKenesbl. MpoBefeHVe CPaBHUTENBHOIO UCCIeA0BaHNUS FOPMOHaILHOMO CTaTyca Y XEHLLMH
B pPa3IMYHOM PEnpPOAYKTUBHOM Nepuoge cnocoOCTBYET paHHEMY BbISB/IEHUIO HapyLUEHWI B CEKPeLMmn CTepona-
HbIX FTOPMOHOB NPW Pa3BUTMM 3/10KQYECTBEHHOI OMYX0/1 U NO3BOSAET OLEHUTL CTEMEeHb e arpeccuBHOCTM [6-8].

BospacT o6cnegyembix NauMeHTOK BapbupoBan oT 42 ao 73 neT (cpegHuii Bo3pacT - 57,6+8,9). MaymeHTKu,
CTpafaloLLye pakoM MOJIOYHOM Xefe3bl, B 3aBUCMMOCTM OT BO3PACTHOWN KaTeropuu, 6biau pasgeneHbl Ha rpynnsbl.

B nepsyto rpynny HabnofeHWs BKIOYEHO 16 NaLMeHTOK C KIUHWYECKU YCTaHOB/IEHHOW COXpaHeHHON oBapu-
albHO-MeHCTpYasibHOW thyHKLMel (CpeaHuii Bo3pacT cocTaBnn 44,43+2,37 roga). Mo pesynbTaTtam rucTonornyecko-
ro 1ccnefoBaHWs y BCex NalMeHTOK BbISIBMIEH MHBA3WMBHbLINA MPOTOKOBLIM pak. Mpy aHanu3e pacnpocTpaHeHHOCTU
OnyX0/IeBOro MpoLecca yCTaHOB/EHO, YTO Y NaUMeHTOK AaHHOM rpymnnbl AuarHocTuposaHa | cTagms onyxonesoro
npoueccay 25 %, 11 -y 125 %, Il - y 37,5 %, IV ctagus - B 25 % cnyyaeB. B nccnefyemoii rpynne nauueHToK
npeobnagana HU3Kas cteneHb AuddepeHumposku (G3) onyxonm (62,5 %), ymepeHHas cteneHb (G2) - y 37,5 %.

Bo BTOpytO rpynny uccnefoBaHns BKAOUYEHO 24 naumeHTKn ¢ PMMK B Bo3pacTe oT 50 go 73 net (cpeaHwuii
BO3pacT cocTaBun 61,46+5,88 roga), HaxoAsLWMXCA B KNIMHUYECKM YCTaHOBIEHHOM NOCTMEHOMAay3abHOM Nepu-
ofe. Y AaHHbIX XeHLWWH npeobnafana MHBa3MBHas NPOTOKOBas 0Nyxosb B 83 % cnyyaes, MHBA3WMBHAA 40/1bKOBAS
KapuuHOMa MOIOYHOW Kefesbl BbisiBfeHa Yy 13 %, CMeluaHHbIA TMN guarHoctuposaH B 3 %. Mo cTeneHu pac-
NPOCTPaHEHHOCTM OMYX0/1eBOro MpoLecca yCTaHOBMeHO, UTo | cTagus getektupoBaHa y 25 % naymeHTok, Il -
B 58 %, Il cTagus - y 17 %. YMepeHHas cTeneHb guddepeHupoBky (G2) onyxonu guarHoctuposaHay 75 %,
Bbicokas cTeneHb (G1) - y 8 %, Hu3Kaa cTeneHb - B 17 % cny4aes.

B HacTofilLee Bpems [0Ka3aHO, YTO 3CTPaAUoN CTUMYNMpyeT AnddepeHLMPOBKY 1 pa3BUTUE 3NUTENNS NPo-
TOKOB MOJIOYHOW XefNe3bl, YCUNBAET MUTOTUYECKYIO aKTUBHOCTb 3NUTENNSA, UHAYLMPYeT PopMUMpoBaHue aLu-
HYCOB, YCU/IMBAET BaCKyIApM3aLMIo U YBEINUYMBAET rmapaTaLmio cCoeguHUTeNbHOM TKaHu [9].

CofepxaHue acTpasmona B CbIBOPOTKE KpoBM y 50 % NaLMeHTOK, CTpajatoL X pakoM MOJIOYHOW >Kefesbl,
C COXpaHeHHOW oBapuabHO-MeHCTPYasibHOW (yHKL el Haxoamnnocs B npegenax Hopmbl (0,2-0,8 HMonb/n). Mo-
BbILLEHHOE cofepkaHne acTpagmnona o6HapyXeHo B 12,5 % cny4yaes, CHUXeHWe KOHUeHTpauumn - B 37,5 % cny-
yaes. PacnpefeneHune nauneHTOK NO COLEPXKAHMIO 3CTPAAMONA B KPOBYM NPEACTaB/IEHO Ha puc. 1

MporecTepoH CTUMYAMPYET POCT 3NUTEIMANbHBLIX KNETOK MOJIOYHON Xenesbl [2]. PesynbTaTbl NpoBeAeHHO-
ro MccnefoBaHUs CBUAETE/IbCTBYIOT, YTO W MOBbILIEHHOE U MOHWXEHHOe COLep>KaHue NnporectepoHa B CbIBO-
pOTKe KPOBM NauueHTOK ¢ PMMXK coxpaHseTcs B paBHOM COOTHOLIEHUN - 1no 25 % c/iyyaeB COOTBETCTBEHHO.
Y 50 % naunveHTOK KOHLEeHTpauusa nporectepoHa B nepuepryecKoin KpoBM Haxogunack B npefenax HOpMbl
(6-45 Hmonb/n) (puc. 2).
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0-02Hvore/n - 02-08Hvone/n >0,8 HvonB/N
YPOBH KOHLIEHTPALMM 3CTpaavona
Pvc. 1 PacnpeaeneHvie nalivieHToK, cTpadaroLyix PMVDK
C COXpaHeHHoV 0BapVarbHO-MEHCTPYarbHOM QlyHKLVER M0 COAEPH@HIIO SCTPaaMOSA B KDOBM
Fig. 1 Distribution of patients with breast cancer, with preserved ovarian-menstrual function by content estradiol in the blood

0-6 HmoNbL/N 6-45 Hmonb/N >45 HMONbL/N
YPOBHM KOHLEHTpaL M NporecTepoHa

Pvc. 2 PacripeaeneHvie nallvieHToK, crpagaroLyix PNVDK
C COXpaHeHHOI 0BapMabHO-MEHCTRYabHOI qoyHKLIEVE MO COAEMaHVIKO MPOrecTepoHa B KPOBY

Fig. 2 Distribution of patients with breast cancer, with preserved ovarian-menstrual function by content progesterone in the blood

CpaBHVITeﬂbeII7| aHan3 faHHbIX NOKa3aa, YTO YMEHbLUEHNE COAEpPXKXaHUA NMPOrecTtepoHa OTMeYasioCb Mpwn

OAHOBPEMEHHOM CHUXXEHWUW 3CTPAANONA. DTO MOXET CBUAETE/IbCTBOBATL O FOPMOHA/ILHOM AucbanaHce 1 [onon-
HUTeNbHOM (PakTope pucka pa3sutua PMX [7].

B coBpeMeHHOI MMpoBoii nuTepatype [2; 9] OTMeuaeTcs, YTO NPY BbICOKOW KOHLIEHTPALMK B KPOBU Ni0Te-

WHU3NPYIOLLLEro ropmMoHa y mauueHToK, cTpagarowmnx PMXK, cHuXaeTcs cofep’kaHve peLenTopoB 3CTPOreHoB
B OMYXO0/eBOV TKaHW MONOYHOM Xenesbl. B xo4e NpoBeAeHHOro UcCnef0BaHMA BbISBNEHO, UTO NOBbLILLEHHAS KOH-
LleHTpaLmns NHTEUHN3MPYIOLWEro ropMoHa o6HapyeHa B 37,5 % cny4vaeB, MOHWXEHMe cofepXaHus - B 2,5 %.
HopMasnbHbI ypoBeHb 13y4eHHOro ropmoHa (1-10 ME/n) BbissneH y 50 % naumeHToK (puc. 3).

50,0 %

375%

125 %

0-1 ME/n 1-10 ME/n >10 ME/n
YpoBHUM KOHUeHTpauumn NI

Pvc. 3 PacnpeferneHyie maLyieHToK, CTpagatoLx PMDK
C COXpaHeHHOI 0BapVa/TsHO-MEHCTPYarTsHOI (lyHKLYIEN M0 comepiaHinio ST B KpoBy

Fg. 3 Distribution of patients with breast cancer,
with preserved ovarian-menstrual function according to the content of luteinizing hormone in the blood
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Pe3ynbTaTbl MPOBEAEHHOr0 aHanm3a cogepxaHusa ®CIT B nepuhepnyeckoin KpoBM NoKasanmn ero Bapruadenb-
HOCTb B M3y4YaeMoii Fpynne nauueHTokK, cTpagarowmnx PMXK. MoHWKeHHOe COAepXaHUe 1 ero NoBLILLEHME Y faH-
HOW KaTeropum nauMeHTOK KOHCTaTMpoBaHo B 12,5 % cnyuyaeB cooTBeTcTBeHHO. CogepxkaHue PCIT B npegenax
Hopmbl (1,5-6 ME/n) BbisiBneHO y 75 % nauneHToK (puc. 5).

750%

Pvc. 4. PacnipeenieHvie maLeHToK, PMXK
C COXPaHeHHOI OBapKabHO-MEHCTRYarbHOV (oyHKLIMEN Mo coaemaHiio PCI™ B KpoBY

Fig. 4. Distribution of patients with breast cancer,
with preserved ovarian-menstrual function according to the content of follicle-stimulating hormone in the blood

OTMeueHo, YTO MPU BbICOKON KOHLEHTpauuy NposakThHa B KPOBM NauuMeHToK ¢ PMXK cHuxaeTcs ypo-
BeHb pPeL,enTOpOoB NPOrecTepoHa B ONYX0/uM MOJIOYHON Xenesbl [2; 9]. AHann3 NpoBefeHHOro NCCef0BaHus
CBUIETENLCTBYET, YTO B paccmaTtpuaemoin rpynne y 25 % nauueHTOK AUarHOCTUPOBAHO MOBbLILIEHHOE CO-
Jep>XaHue ropmoHa (puc. 5). ¥ 75 % nayneHTOK KOHLeHTpaumsa NponakTuHa B KPOBM COOTBETCTBOBA/IA HOPME
(3,9-27,7 Hr/mn).

Pvic. 5 PacripeaereHuie naLveHToK, cTpagatolyx PMDK]
C COXpaHeHHOV 0BapVarTsHO-MEHCTPYa/TsHON (OyHKLYVIER MO COREPH@HVIKO MPOTaKT/HA B KPOBM

Fig. 5 Distribution of patients with breast cancer, with preserved ovarian-menstrual function by content prolactin in the blood

OTAeNbHbIN aHanM3 KOHLEHTpaLuy 3CTpaguona B KPOBM NaLMEHTOK, HaXO4ALWMXCSA B Nepunoge nocTMeHomna-
y3bl, NOKa3sa ero nosbiweHne B 100 % cnyyaeB. AHaNW3 AaHHbIX UTEPaTYpbl CBUAETENLCTBYET, UTO Y AaHHOM
BO3PaCTHOW KaTeropuu >XEHLMH YPOBEHb 3CTPajmMona cTabuibHO HU3KUIA, 04HAKO Y naumeHToK ¢ PMXK gaH-
HbIli MOKa3aTe/b MOBbILIEH, YTO OnpefensieT NaToreHHoe BO3AEMCTBME 4aHHOrO FOPMOHA Ha MOJIOYHYIO XXenesy
B NocTMeHomnay3anbHOM nepuoge [10]. MoBbIWeHHOe cofepXkaHne NPorecTepoHa BbISBEHO Y BCEX U3YYaeMbIX
naumeHTOoK.

CpaBHUTE/IbHBIMW UCCNef0BaHUAMUN YCTAHOB/IEHO CHWKEHWE cogep>kaHus B Kposu JIIT y 50 % naumeHTOoK.
HopmanbHbliii ypoBeHb J1I BbisiBNeH y 50 % nauneHToK (>12 ME/n).

CornacHo faHHbIM nutepatypbl [9], ypoBeHb ®CIT y MauueHTOK C YCTAHOBNEHHbLIM MOCTMEHONAY3a1bHbIM
MepuooM MOBbILLIEH 3HaUMTeNbHee, yeM JIT. B JaHHOM BPEMEHHOM MEpMO/ie NOBLILLIEHHbIA ypoBeHb ®CI™ cno-
CO6EeH MoALepPXMBaTb OTHOCUTENTbHO PEryNSiPHLIA PONNKYIOTEHE3 U OBYNIALMIO, HO (DEPTULHOCTb CHUXKAETCS.
B aHanu3upyemoii rpynne nauMeHTOK OTMEUEHO CHDKeHMe cogepxkaHns ®CIT y npeobnafarowero KonmyecTsa
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(75 % cnyu4aeB) naumeHToK ¢ PMDK, HOpMa/ibHble 3HaYeHust ycTaHoBneHbl (>30 ME/n) y 25 % nauueHTOK B ne-
pviof noctMmeHomnayssl (puc. 6).

Puc. 6. PacnpegeneHvie naumeHToK, cTpajatolmx PMXK, B nocTMeHoMNay3ansHOM nepuoge no coaepxxaqunio ®CIM B KpoBy

Fig. 6. Distribution of patients with breast cancer in the postmenopausal period on the content by follicle-stimulating hormone in the blood

B cbIBOPOTKe KPOBU paccMaTpyBaemMoii rpynnbl NaLMeHToK (pyc. 7) AMarHOCTUMPOBAHO MOBLILLIEHHOE COfep-
»KaHue NponakTuHay 64 %, a B 36 % cnyyaeB AaHHbI NoKasaTeNlb COOTBETCTBOBa/ HOpMe (2,8-12,3 Hr/mn).

@ 64%

0-2,8 Hr/mn 2,8-12,3 Hr/mn >12,3 Hr/mn
YPOBHU KOHLEHTpALUN NPONaKTUHa

Puc.7. PacnpefeneHuie NaumeHToK, cTpajaromx PMXK, B nocTMeHoMNay3ansHOM Nepuoe No coaepXKaHuto nponakTMHa B KPOBM

Fig. 7. Distribution of patients with breast cancer, in the postmenopausal period by the content of prolactin in the blood

Takum 006pa3omM, B rpynrne naumeHTOK C COXPaHEHHON 0BapuasbHO-MEHCTPYasbHOW (YHKLMENR OTMeYeHo
CHVDKEHME COoAepXKaHua acTpazmnona 1 nNporecTepoHa B KPOBM MO CPaBHEHMIO C aHaI0rMUYHLIMU MoKasaTensaMm
Y NauMeHTOK B NOCTMEHOMAay3a1bHOM Nepuoge.

AHaNN3 CTaTUCTUUECKUX faHHbIX M0 ABYM UCCNeAyeMbIX Fpynnam naLMeHTOK CBUAETEIbCTBYET, UTO COAepXKa-
Hue acTpaguona 0,28+0,47 Hmonb/n A (-¥7=0,043) n nporectepoHa 23,8+65,68 HMonb/N (p(MaHH-¥Twir0,037)
CTaTUCTMYECKM 3HAUYMMO HUXKe Y MaLyeHTOK MOCTMeHOMay3aibHOro Bo3pacTa, YeM Y MauueHTOK C COXpaHeHHOM
oBapuasibHO-MeHCTpYyanbHo yHkumeid (0,323+£0,24 HMonb/n 1 31,944255 HMOML/N COOTBETCTBEHHO). Cnegyet
OTMETUTb, YTO B pe3y/ibTaTe BbIMNOHEHHbIX CPaBHUTENbHbIX UCCeA0BaHW I HE BbISIB/IEHO CTATUCTUYECKM 3HAUUMbIX
pasnuumnii No ypoBHIO NPONaKTUHA B KPOBU Kak B rpynne nauneHTOK ¢ COXPaHEHHO 0BapuasibHO-MeHCTPYaslbHOW
thyHKUmed 14,28+10,59 Hr/mn, Tak ¥ B rpynne nauveHToK nocTMeHonaysanbHoro nepuoga 20,86+18,74 Hr/mn
A(N-¥1>0,05), y KOTOpbIX AaHHbIV NokasaTenb B 64 % c/iyvaeB NpeBbILLan HopMy.

CpaBHUTeNbHbIE UCCNeoBaHMA MOKasanu, YTO B aHanuU3MpyeMblX rpynnax nauueHTok ¢ PMXK cogep-
XaHve B kposu JII (1-9 rpynna - 9,53+11,40 ME/n, 2-9 rpynna - 16,71+£14,93 ME/n) u ®CI (1-a rpyn-
na - 11,79+23,97 ME/n, 2-9 rpynna - 24,13+28,51 ME/n) He UMeno CTaTUCTMUYECKN 3HAYMMBbIX Pasinyuni
(p (MHHA>AR).

B pesynbTaTe CTaTUCTMYECKOrO aHanu3a JaHHbIX MPoBefeHa OLEeHKa KOPPesLMOHHON B3aUMOCBA3N MeXay
pas3fIMYHbIMK NOKAa3aTeNAMU:

- Cofep>kaHVeMm B KpOBW 3CTpagmona, nporectepoHa, JIr, ®CIT n nponaktuHa npu PMK;

- TUCTONOTrMYECKOW POPMOIF paka MOJIOYHON XXenesbl U cofepXXaHneMm CTepOUHbLIX TOPMOHOB B CbIBOPOTKE
KPOBMW NauUWEHTOK;
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- CTeneHbl0 pacnpoCcTpPaHeHHOCTH OMYXO0/1eBOro MPOLLEecca U CoAepXXaHWeM CTEPOUHbIX TOPMOHOB B CbIBO-
POTKe KPOBU MaLNeHTOK;

- CTeneHbio AnthepeHLUPOBKIN ONYyX0n U CoAep>KaHNeM rOPMOHOB B CbIBOPOTKE KPOBMU;

- TUCTOMOrMYECKON (hOpMOI paka MOIOYHON Xene3sbl, CTeNeHb0 PacnpoCTPaHEHHOCTM OMyX0NeBOro npo-
Liecca 1 CTeneHbHo AUGHEPEHLMPOBKIN ONYyXO/N.

WcecnepoBaHve B3aMMOCBA3N MeXAy YKa3aHHbIMU [aHHbIMU MPOBOAUIOCH C UCMO/b30BaHWEM KOppensuu-
OHHOro aHanusa no CnupmeHy. MNpy BbIMNOMHEHUM MaTeMaTuYeckol 06paboTKU fAaHHbIX NPUHATLI CeayoLLme
MOPOroBble 3HAYEHNS KOIPHULMEHTOB Koppensaumn: Rs<0,3 - cnabas cea3b, oT 0,3 fo 0,49 - koppensumoHHas
CBSI3b YMepPEeHHOW cunbl, oT 0,5 go 0,69 - KoppenaunoHHas cBsisb cpefdHel cuibl, Rs>0,7 - cunbHas Koppensyu-
OHHas 3aBYCUMOCTb.

Pe3ynbTaTbl KOPPENALMOHHOIO aHanusa no CnupmeHy oTpaxeHbl B Tabn. KoppensuuoHHbIli aHanns npoBso-
Aunnca npu josepuTesisHOM nHTepsanep <0,05.

Tabnuua

XapaKkTep KOppensumoHHbIX B3avMOOTHOLLEHWIA CoiepXKaHNs CTePOUHbLIX FOPMOHOB B CbIBOPOTKE KPoBU npu PMXK

Table
The nature of correlation relationships of the content of steroid hormones in blood serum in breast cancer
5 3
) 5 ] 5 .8
8% g o 5 &3 0
g Ié‘_:.) 'g_ K (! 5 8 8 ow
S 2 6 % 1
2 =i
3cTpa-gvion 32 - 0,290 -0,331 -0,298 -0,039 -0,020 0,003 -0,134
MporecTepoH 32 0,290 — 0,039 -0,030 -0,001 -0,185 0,314 -0,142
ar 32 -0,331 0,039 — 0,685 -0,203 0,277 -0,115 -0,089
oCr 32 -0,298 -0,030 0,685 — -0,244 0,211 -0,249 -0,101
MponakTuH 32 -0,039 -0,001 -0,203 -0,244 — -0,057 -0,139 0,171
Craonsa 32 -0,020 -0,185 0,277 0,211 -0,057 — 0,089 -0,295
CreneHb 32 0,003 0,314 -0,115 -0,249 -0,139 0,089 -0,416
avddepeHLm-
POBKM
MopdoTun 32 -0,134 -0,142 -0,089 -0,2101 0,171 -0,295 -0,416 —

AHanM3 BbINOMHEHHbIX WCCNeA0BaHWNA CBUAETENLCTBYET, UTO OTMeYeHa Mpsimas CBA3b CPefHei Cufbl
MeXAy KOHLIEHTpauueid B KPOBU NIOTEMHUIUPYIOLLErO X (DONANKYNOCTUMYNMpytowero ropMoHoB (Rs=0,69;
p@vave<0,05). AHanmM3npys B3aMMOCBSI3b MeXAY COAEPXKaHMEM CTEPOMAHbLIX FOPMOHOB B CbIBOPOTKE KpOBU
NawLMeHTOK C TMCTOMOrMYeckoli (POPMOIA paka MO/IOYHOI YKenesbl, CTeMeHbK PacnpoCTPaHEHHOCTM OMyX0NeBo-
ro npouecca u CTeMeHbI0 ANGGHEPEHLMPOBKN ONYX0/N, HAMW CTaTUCTUYECKN 3HAUMMbIX CBSI3EI HE BbISBEHO
P (Qvpvers> 0,05).

Mpn n3y4yeHMn B3aMMOCBSI3M C TMCTONOTMYECKNM TUMOM OMYXO/SN, CTEMEHbLI PaCcMpPOCTPAHEHHOCTH OMYyXO0-
NeBOro npotecca 1 CTeneHbio AnddepeHLMpoBKY 0NyXoamn Habnganack CTaTUYecKn 3HauMMas obpaTHas CBs3b
mMexgy Mopho0rMyeckKnm TMNOM M cTeneHbio guddepeHumposkn onyxonn (Rs=-0,42, p(Gvmed<0,05).

3aknto4yeHme

1 PaK MO/IOHHOW Xene3bl B U3yvaeMblX rpynnax nauneHToK XapakTeprn3oBasics HapyLLIEHNEM FOPMOHabHOTO
6anaHca 3a CUeT YBE/IMUEHNS COAEPXKaHUS B KPOBY MPOaKTVHA, CHUXKEHWS 3CTPaAMNO/1a U MPOrecTepoHa, yMeHb-
LIEHNS KOHLEHTPaLMN NIOTEMHN3UPYIOLLErO 1 (hONNNKYNOCTUMYMPYIOLLErO ropMoHOB (p>0,05).

2. OTMeYeHa MpsMas CBS3b CpefHeli Cuibl MEXAY COAepXXaHUEM B KPOBW IIOTEVHU3NPYIOLWETO U (ONKY-
NOCTMMY/IMPYIOLLEFO TOPMOHOB, JOCTOBEPHas 06paTHas CBS3b MeXAY MOPGON0rnMyYecKUM TUMOM U CTEMEHbHO
anddepeHumnposku onyxonu (p<0,05).

3. CornacHo npeABapuTenbHbIM JaHHbIM, TOPMOHa/bHbIV CTaTyC MaLMeHTOK, CTPajatoLMxX pakoM MOOYHON
XKenesbl, ABASETCA BXXHbIM (JaKTOPOM B OLIEHKE arpecCMBHOMO NOTEHLMana Onyxosu.
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MpomblLNeHHas U arpapHas 3Kosorus
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O6Lwas Nnowab BbiObIBLUMX M3 NPOMBILLIIEHHON 3KCMAyaTaLm TOPQSHLIX MECTOPOXAEHWIA (BbIpabOTaHHbIX TOp-
thaHnkoB) B benapycu coctasnsieT okono 209,5 ThiC. ra. 3TV TEPPUTOPUM OTHOCATCA K HapyLLEHHbIM 3eM/IAM, PEKY/lb-
TUBALIMSA KOTOPbIX OCNIOXKHSAETCA HU3KMM NNOLOPOAMEM U Pa3HOOBpa3MeM 3KOMOrMYeCKUX YCoBuiA. MpoBeseHa oLeHKa
3(pheKTUBHOCTY BUONOrMYECKOI PEKYNbTUBALMM BbIpabOTaHHbLIX TOP(AHUKOB Ha OCHOBE MO/TyyeHUs GUOMACChI 3Hepre-
TUYECKUX KYNbTYP W NPOU3BOLCTBA KOMMO3UTHBIX TOMIMBHLIX GPUKETOB C f06aBNeHneM (pesepHoro Topda. B KauecTse
Ky/bTypbl 47151 G1I0I0rMUECKOI PEKY/IbTUBALMN MCMO/b30B/IUCH PaCTEHNS ObICTPOPACTYLLEN VBbI, CENEKLMOHHbIE COpTa
KOTOPOI OT/INYAOTCA BbICTPbIMM TEMMaMM pocTa. Halum 3KCrnepuMeHTbl MOKa3au, YTO Ha y4acTKax BblpaboTaHHbIX
TOP(HAHUKOB C XOPOLLO Pa3noXMBLUMMCS TOPQSHLIM CNoemM Habnio4anmcb BbICOKME MOKasaTenM npupocTa 6uomaccsl
nBbl (7-10 T 6uomacchbl 10 %-i1 BNaXKHOCTX B pacyeTe Ha rof), Yto COMOCTaBMMO C MOKasaTensmm, NnostyyaembIMi Ha
NI0A0POAHBIX MUHEPAIbHBLIX MOYBaX. [ONOMHUTENbHLIM MCTOYHUKOM GMOMACChI ANs NPOU3BOACTBA GPUKETOB MOMYT
ObITb pacTUTE/NbHbIE OCTATKM (COMOMa), MOJyYeHHbIe Ha BIN3NEXALLMX CellbCKOXO3AMCTBEHHbIX NpeanpuaTusax. Kom-
M/IEKCHBI aHaIM3 OCHOBHBIX TEXHOMIOMMYECKUX XapaKTepUCTUK (BNaXKHOCTb, 30/1bHOCTb, TENOTa CropaHusi, MexaHu-
Yeckas NPOYHOCTb) KCMEPUMEHTa/IbHBIX 06Pa3L0B KOMMO3UTHBLIX GPUKETOB C Pa3yHbIM COOTHOLLEHVEM (PPE3EPHOr0
Topha 1 GuomMacchl (OMWKKW, CONOMa) CBUAETENLCTBYET, UTO ONTUMA/bHBIE TEXHOIOMMYECKME MOKA3aTe N BbISAB/IEHbI
L1 KOMMO3UTHOrO TOM/IMBA Ha OCHOBE OMW/IOK.

KntoueBble €foBa: 6GMOMOrMYECKas PeKy/bTVBALMS; BroMacca; SHepreTMyeckne KyrbTypbl; KOMMO3UTHOE TOM/IMBO;
OPUKETDI.

BILOGICAL RECULTIVATION OF POST-MINING PEATLANDS
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Thea area of post-mining peatlands in Belarus is 209,5 thousands hectares. These areas belong to degraded lands,
and its reclamation is complicated task because of poor fertility and high variability. The goal of our experiments was
assessment of effectivity of biological reclamation of post-mining peatlands on the base of biomass of energy crops
obtaining and composite briquette production with adding of peat. Fast growing willow trees were chosen for biological
reclamation, because they may fustily accumulate biomass (7-10 dry ton per year) on peaty lands with high level of peat
decomposition. These rates of biomass accumulation of willow on peaty lands were comparable to willow biomass on
mineral soils. The additional source of biomass in the regions which are close to post-mining peatlands is crops residues
(straw). The comprehensive assessment of technological characteristics of experimental briquette with different rates of
biomass (sawdust and straw) and peat have been done. The optimal characteristics have fuel which was produced from
sawdust and peat.

Keywords: biological reclamation; biomass; energy crops; composite fuel; briquette.

BBegeHue

O6wan nnowagb TopthsHoro thoHaa benapycu coctaBnset 2,4 MAH ra ¢ reofiorMyeckMMmn 3anacamu Top-
tha 4 mnpg T. HaumHasa ¢ 2000-x rogoB, ToponpeanpuaTs paspadatbiBaloT 46 TOPHSHLIX MECTOPOXAEHWA,
naowasib KOoTopbix cocTaBnseT 37,4 TbiC. ra, a 06Was nnowaab BbiObIBLLIMX U3 MPOMBILLIEHHONR 3KCnyaTauum
TOP(SHBIX MECTOPOXKAEHWIA (BbIpaboTaHHbIX TOPRSHNKOB) B CTpaHe - 0kono 209,5 Thic. ra [1]. 3emnn, 0CBOGOX-
Jatowmecs nocne BbIpabOTKM TOPPAHON 3a/1eXKM, XapaKTepu3yrTCA pasHO06pasneM 3K0N0MMYeCKUX YCN0BUiA
M He MMEIOT aHA/IOrOB CPeay eCTECTBEHHbIX 3eMEJTbHbIX YTOAWIA.

BbipaboTaHHble TOPMPAHNKN 06pa3yroTCs Ha OCHOBE TPeX TUMOB TOP(SAHbIX BONOT: HU3UHHLIX, NEPeXOAHbIX
1 BepxoBbIX. Mo knaccugmkaumm B. H. CykayeBa, HU3MHHbIE U NepexXodHble 60/10Ta OTHOCATCA K rpynne 6onoT
FPYHTOBOr0 NMUTaHUA, UMEILMX NNOCKYH NOBEPXHOCTL, a BEPXOBbIE - K rpynre aTMOCepHOro NUTaHus C Bbl-
NyKNoli NOBEPXHOCTLIO [2].

HW3MHHbIE TOPPAHNKIN 06pa3yOTCA B MOHMXKEHUAX penbeda. Ha gHe 6010T 3aneratoT C/10M XBOLLLEBOr0, TPOCT-
HWKOBOr0, OCOKOBOTO, a TaKXXe CMeLUaHHbIX TOPGoB. ATV TOpha XapaKTEPU3YHTCA CPaBHUTELHO BbICOKOW CTe-
MeHblo pa3noxeHns (ao 40 %), BbICOKOW 30MbHOCTbIO (10-20 %), cnegoBaTenbHO, U BbICOKMM MOTEHLUMANbHbBIM
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nnogopoanemM. CoOTBETCTBEHHO, Bblpab0oTaHHbIe NOWAAN HUUHHBLIX TOPPAHUKOB AO/MKHbI ObITb OTHECEHBI K
06beKTam MepBOOYEPEHOIO CENbCKOX03AMCTBEHHOIO 0CBOEHUS [3].

OcTaTo4HbIi TOPGSHOW CMON BblpabOTaHHbIX TOPMPAHUKOB CYLLECTBEHHO OT/IMYAETCA MO arpPOXMMUYECKMM
1 6MONOTNYECKMM CBOMCTBAM OT TOP(ha BEPXHEr0 €105 OCYLUEeHHOro 60/10Ta. B HEM NONHOCTLIO 3aTOPMOXKEHbI
HeobXxoauMble ANA 3eMeaenns 61oornyeckume nNpoLecesl 1 obpasyeTcs psg HeJOOKUCNEHHbIX COeANHEHWIA (Me-
TaH, CEPOBOAOPOA, aMMMaK 1 ap.). AhMeKTUBHOE eCTECTBEHHOE NIOLOPOANE OCTATOUHOMO C/0A BblpaboTaHHbIX
TOP(PAHMKOB HM3KOe. B HEM Masio N1erkopacTBOPUMBIX COeAUHEHWIA (hoctopa, elle MeHbLUe NOABVXHbLIX Coefu-
HEeHWI Kanus, HefoCTaTOYHO YCBOSIEMbIX pacTeHusiMu hopm a3oTa [4]. OcTaTouHblli Cnoi Topda Heb3s cun-
TaTb CO6CTBEHHO NOYBOW, HO CKOpee OpraHOreHHoM Nopooi 13-3a OTCYTCTBUA B HEM OCHOBHbIX CBOWCTB MOUYBbI
(nnogopoaus n KopHeobutaemocTn) [5]. MoacTunaroLwas MuHepasbHas Nopoja BO MHOroM onpejaensier cnocob
OCYLLUEHWS U TEXHO/MIOTMNI0 MEPBMYHOIO OCBOEHMWS OCTATOYHOrO CN0si TOpga, a Takke XapakTep UCMO0/b30BaHUS
3TMX 3emenb. MNogasnsioLlee 60NbLLIMHCTBO BbipaboTaHHbIX TOPPAHMKOB benapycu nogcTnnaeTcs neckamm pas-
NNYHOW KPYNHOCTU N MOLLHOCTU MX 3aneraHus. OfHako BCTpeyarTcs TophomaccuBbl, NOACTUNIAEMbIE CYT/INH-
Kamu, ravHamy u canponensiMu.

O6LwWKMMm 418 BCeX TUMOB BbipaboTaHHbIX TOPMAHWUKOB ABMSETCA He3HaUNTEbHOE cogepxkaHue P205u K20,
a Takxe asoTa B ycBosiemoi thopme. CnefoBaTeflbHO, OCBOEHME MHOOLIX NAOWaAeli CBA3AHO C BHECEHWEM
BbICOKMX [03 MUHEpasbHbIX YA06peHNii B nepBble rogsl [6]. Ha BHOBb 0cBauBaeMbIX BblpabOTaHHbIX TOP(S-
HMKaX B YCNOBUAX HEONAronpuATHOIO MULLEBOIO peXxuma 0coboe 3HaveHWe MMeeT NPUMEHEHNE MUKPOYLO-
6peHnii, 0cobeHHO BOPHbLIX, MeAHbIX U MOIMOAEHOBbLIX. MOTPeOHOCTL B MUKPOYLOOPEHNAX YCTaHABANBAIOT
B K&X/OM KOHKPETHOM cflyyae Mo pesynbTaTaM arpoXUMUYecKUX aHanusoB. BefHbiMu, TpebyloLUMU BHe-
CeHMS MUKPOYyAobpeHuin, cumTaroTcs MouBbl ¢ cogepxaHmem 6opa 0,2-0,3, mean —0,3—1,5, monnbaeHa —
0,05-0,15, kob6anbta —0,2—1,0 MI/Kr NOYBHI.

BaprabenbHOCTb BblipaboTaHHbIX TOPPAHUKOB MO TakKMM MoKas3aTensiM, Kak CTeneHb Pas3noXeHUs 1 MoLy-
HOCTb TOP(AHOr0 rOPU30HTa, 30/IbHOCTb, COAEPXKaHWe NUTaTeNbHbIX 3/IEMEHTOB, 00YCNOBANBAET psj Npo-
6nem ans ux aHeKTUBHOIO CENbCKOXO3AMCTBEHHOIO MCMO/Ib30BaHWs, 0COGEHHO NpPW BO3Ae/NbIBaHUN TPebo-
BaTe/IbHbIX K YCNOBUAM Npou3pacTaHus KynbTyp [7]. Kpome Tuna topda 1 MOLHOCTM ero 0CTaTOUHOro C/1os,
npu onpefeneHnn Xo3sNCTBEHHOW LLEHHOCTU BbIpab0TaHHbIX MECTOPOXAEHMUI 6O0MbLIOE 3HAYEHUE UMEeT
0CO6EHHOCTU BOLHO-MUHEPANILHOIO NUTaHUA 60/10Ta. XapakTep YBAXHAOLWMUX BOL BO MHOFOM onpejenseT
XUMUYECKUe cBOWCTBa Topha, ciefoBaTeslbHO, Y CUCTEMY arpOTEXHUYECKUX U OPraHU3aLMOHHbIX Meponpu-
ATUIA, HEOOXOLMMYIO A/1 OCBOEHUSI KOHKPETHbIX BbipaboTaHHbIX nowanein. O6ueli 3aKOHOMEPHOCTbIO AB-
NseTcs Bo3pactaHue 06bLEMHOM Macchl ¥ MNJOTHOCTU B OCTATOYHOM c/ioe Topda Briy6b U pe3kuidi CKavoK BCex
(hM3MYECKUX CBOMCTB B NOACTMNAIOWENA MUHEpPaANbHOW nopoje. YeM MeHbLUe MOLLHOCTb OCTaTOYHOro C/os
TOpga, Tem 6/MXKe K MOBEPXHOCTM rpaHmLa paspbiBa KanuanspHoi CBA3U U XyXe BOAHbINA PEXUM B MaxXOTHOM
cnoe BblpaboTaHHOro TopthsiHMKa. BogHO-(hM3nYecKmne CBOMNCTBA HA YYaCTKe C MOLHbLIM C/I0EM OCTaTOYHOro
cnost Toptha (go 100 cm) m3MeHATCS N0 rnybuHe MOYBEHHOrO Npoduas MOCTeneHHO, 4YTo co3gaeT 6onee
BbIPOBHEHHbI BOAHbIA PeXXMM B BEPXHEM MaxOTHOM C/l0e MO CPaBHEHWIO C YYaCTKOM, rfe OCTaBfieH Majo-
MOLLHbIA OCTaTOYHbIA CAONA.

OZHUM 13 BaXHbIX NOKasaTefiell BOgHO-(DM3NYECKUX CBOMCTB NOUBLI ABASETCA COAepXaHUe B Held BO3Ay-
Xa, KUCNopog KOTOPOro onpegenseT cTeneHb MUHEpanu3aLuy opraHuyeckoro Bewtectsa [8]. Aapauns B ocTa-
TOYHOM cnoe Topda BblipaboTaHHbIX TOPHAHMKOB MOYTM MOMHOCTHIO OTCYTCTBYET (COAepXXaHue Kucnopojaa
He npeBbllwaeT 2—6 %), TOrAa Kak B BEPXHUX CNOAX HEBbIPabOTaHHbLIX TOPPAHUKOB YPOBEHb COAEPXKaHUs
Kucnopoga konebnerca B npegenax 37—62 %. Hanbonbliee KoNMYecTBo HUTPATOB M (hocthaToB 06pasyeTcs
npu BAaXHOCTU NouyBbl 55—65 % NoneBoi BnaroemkocTu. Mpu yBenuYeHUN BNAXXHOCTU No4uBbl o 70—80 %
cofepXXaHne HUTPaToB M hoctaToB cHKaeTca (B 2 pasa n 6onee). OBbLACHAETCA 3TO TEM, UYTO YXYyALIAETCS
aspaums nouBbl Y CHUXAETCH aKTUBHOCTb AeATe/IbHOCTU a3pobHON MUKPOGIOpbI, KOTOpas YrHeTaeTcs npu
HefoCTaTKe K1cnopoga.

MpoBefeHHblE PALOM UCCNefoBaTeNlel IKCMePUMEHTLI MO U3YUYeHUO (U3MON0rMK PacTeHui, MO3BOAUN
NpeLIoKUTb MepONpUATUSA, CNOCOBCTBYIOLLME POCTY UX YPOXKANHOCTU M YCMELIHON afanTalnm Ha TakuX 3eMasx
[9] . Tem He MeHee, faHHbIN acnekT HY>XAaeTcs B LONONHUTENbHbIX UCCNeA0BAHUAX NPU pa3paboTKe arpoTexHu-
KW BbIpalMBaHNA KXo KOHKPETHOW KyNbTypbl Ha BbIpaboTaHHbIX TOPGSHUKaX. VHAMKATOPOM, onpesensto-
WUM TUN TOPMAHMKA U 3KOIOTUYECKNE YCNOBUS, BK/IKOYAA U BOLHbLIA PEXUM, ABNSETCA PacTUTE/NbHbIA NOKPOB
[10] . Mo xapakTepy pa3BMTUS PacTUTE/IbHOrO MOKPOBa Ha TOPHOBbLIPA6OTKAX MOXHO OPUEHTMPOBOYHO CYyAUTb
0 MyTAX W NpuemMax UX Ce/lb,CKOX03ANCTBEHHOro 0CBOEHUs. Ha BbipaboTaHHbIX TOPPSHUKAX HU3MHHOMO Tuna
B YC/IOBUAX CPaBHWUTE/ILHO CMaboro nepeyBnaxHeHWs 3apacTaHWe HauMHaeTCs C MepBOro rofa U He NpPOXoauT
CTaAuio COPHbIX PacTeHWiA. 34ech cpasy MOSBASKOTCA BCXOAbl APEBECHbIX NOPO4, KYCTApPHUKOB U TPABAHUCTbIX
(pasHOTpaBHO-3M1aKOBbIX) PaCTEHNIA.

MomMMMO NpUPOAHOro pasHoobpasns TePPUTOPUIA BblpabOTaHHbLIX TOPMAHUKOB, MX MNecTpoTa eule Gonee
YBE/IMUMBAETCA B CBA3M C TEM, YTO OCBaMBaEMble Y4aCTKM MOTYT HaXOAWUTLCA Ha Pa3HbIX CTafusAX 3apacTaHus.
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B cootBeTcTBUM cO cTaHfapToMm FOCT 17.5.1.02-85 «OxpaHa npupogbl. 3emaun. Knaccugpmkauma HapyLLueHHbIX
3eMefib 419 PeKYNbTUBAL UMY, BbIpab0TaHHbIe TOPMSHMUKM OTHOCATCA K HAPYLUEHHbIM 3eMsAM, KOTOpble 06pa3o-
Ba/INCb B pe3y/bTaTe paboT no Jobblyve n nepepaboTke Topda [11]. CylecTByeT HECKOMBbKO OCHOBHbIX Hamnpas/e-
HUI peKy/bTuBaLMKN BbipaboTaHHbLIX TOP(AHUKOB: 06BOAHEHME WM MOBTOPHOE 3a60Ma4nBaHNe, CeNbCKOXO035M-
CTBEHHOE 1CNO/b30BaHKe 1 necopassefeHme [12]. PekynbTrBauus BbipaboTaHHbIX TOPPAHUKOB, OCYLLLECTB/SETCS
nocnefoBaTe/lbHO B 4Ba aTana: TeXHUYecKuid aTan n 6uonormndeckuii atan [13].

Ha TexHMYeCcKoM 3Tane peky/ibTUBaL MU HAPYLUEHHbIX 3eMeJlb A1 Ce/ib.CKOX03AACTBEHHOMO UCNONb30BaHUSA
NPOU3BOANTCS CMIOLIHOE BblpaBHMBaHWe W NiaHWpPOBaHWe TeppuTopuKn, obecneyeHne u NofLep>KaHue Tpe-
6yemMoro ruaponornyeckoro pexxuma, nNpoBefeHne arpoTeXHUYECKUX MepPonpUATUA (Hanpumep, BbIKOPYEBKa
KYCTapHUKOB UM rny6okas Bcnawuka). Tak, B NocnefHWe rofbl akTUBHO MCNOJb3yeTcs NOBTOPHOe 3abonayu-
BaHMe BbIpaboTaHHbLIX TOPPAHUKOB. DTOT NPUEM NO3BOJAET COXPaHATL Bropa3Hoo6pasve Ha BbipaboTaHHbIX
TEPPUTOPUAX, UCNOML30BaTh UX ANS pPa3BUTUS PbIOOBOLCTBA, CO34aHNA NiaHTauuMid KNHOKBbI, NPOM3BOACTBA
6romacchl Ha 3HepreTMyeckune Lenn nau apyrux sagad [14]. CenbCKOXO035SMCTBEHHOE HamnpaB/ieHne BOCCTa-
HOBNEHUA BbIPabOTaHHbLIX TOPPSHUKOB MOTEHUMaNbHO M03BONSET 06ecneymTb NPOU3BOACTBO MPOAYKL MU
pacTeHmeBoACTBa. CyLleCTBYET 3Ha4UMTeNbHOE KOTMYECTBO UCCNeL0BaHMWiA, MOCBSLLEHHbIX JaHHOI npobneme.
OCHOBHOE HarnpaB/fieHNe CeNbCKOXO3ANCTBEHHOrO UCMO/b30BaHNA - 3TO 3a/yXKeHWe TeppuTopuin ansa cosga-
HWUA CEHOKOCOB M nactéuly, nn60 BbipalliMBaHMe MHOrOMETHUX TpaB Ha KOpMOBble Uenn [15]. OpHako Ba-
prabenbHOCTb BbIpaboTaHHbLIX TOPMAHUKOB MO TaKUM MOKa3aTensiM, Kak CTeneHb PasnoXKeHUs U MOLHOCTb
TOP(AHOr0 ropu3oHTa, 30/1bHOCTb, COLEPXKaHWe NUTATeSIbHbIX 31eMEHTOB 00YCN0OBANBAET pag Npobnem ans
nX 3h(HEeKTUBHOIO CEIbCKOXO03ANCTBEHHOMO UCMOMb30BaHUs, 0CO6EHHO NPW BO3AeNbIBaHUW TpeboBaTeNbHbIX
K YCNoBUAM MpomspacTaHus KynbTyp. OLHUM W3 HanpasfieHWI, KOTOPOE M3y4anocb AOCTATOYHO LUMPOKO,
ABNseTCA 06neceHne Takux Tepputopuin [16]. MickyccTBeHHOE fnecopa3BefeHne CTafKMBAaeTCs C TeMM Xe
npobaemMamu, 4To 6bIM YNOMAHYThI 415 CENIbCKOXO3ANCTBEHHbIX PACTEHUNA. PelleHne 3TUX 3afa4y BO3MOXHO
nocsne 6MOIOrMYECKOro aTana pekynbTUBaLUN, KOTOPbIVA BKIKOUYAET KOMMIEKC arpoTEXHUYECKUX U PUTOMeNn-
OpaTUBHbLIX MEPONPUATUIA, HanpaBNeHHbIX Ha BOCCTAHOBJ/IEHWE NPOLECCOB MOYBOOOPA30BaAHMS, YyULleHue
arpomM3nYecknx, arpoOXMMmnYecKnx, BUOXMMUYECKUX U APYTUX CBONCTB NoYBbl. CNOXHOCTL BMONOrNYECKO-
ro atana 3ak/yaeTca B Nojdope pacTeHWi, cNOCOOHbIX Mpou3pacTaTb B HEGMArOMPUATHLIX 419 XU3He[e-
ATENbHOCTU 3KONOrMYECKNX ycnoBusx. Heobxoamm nogbop pacTeHuil, He TpeboBaTe/lbHbIX K MOYBEHHbIM
yCnoBusM, 06pasytoLnx 60MblUY0 BereTaTUBHYO Maccy, YTO MO3BOJIUT CO BPEMEHEM YNYULUUTb CTPYKTYPY
noyBbl, 06ecneyunTb AOCTYMHOCTb OPraHUYecKnX CoeAuHEHWN, NOBbLICUTL BMOMOrMYECKYD aKTUBHOCTb MNO-
BEPXHOCTHOrO cf1oa. TakuMm TpeboBaHUSIM COOTBETCTBYET pAf BUAOB LPEBECHO-KYCTapHUKOBbLIX U TPaBsHU-
CTbIX pacTeHWid, Npon3pacTaroLLUX Ha TEPPUTOPUN BblLLIELLINX U3 IKCNIyaTaLUumy TOPMAHBIX MECTOPOXKAEHWIA
B €CTECTBEHHbIX YCNOBMAX. Hanpumep, Ha BbIpaboTaHHbIX TOPMAHNKAX HU3MHHOTO TUMNA B TEYEHME NEPBbIX
2—5 net pasBuBalOTCA TPaBAHUCTLIE accouuMauun, 3aTeM paspacTaeTcs MBa WUAW ofbxa, a yepe3 10—12 net
(hOpMUPYIOTCA KOYKAPHO-0COKOBbIE MBHSKW.

AhdeKkTUBHAA BUONOTMUecKas pekynbTuBaLmMs BblpaboTaHHbIX TOPPAHUKOB BO3MOXHA TOLKO MNpU TLa-
TeNbHOW NpefBapuTeNlbHON OLeHKe 3KONOMMYecKMX YCNOBUIM M nofbope ONTUMASbHBLIX A5 KOHKPETHbIX
nnowanein BUA0B pacTeEHU C y4eTOM paLroHaNbHOr0 NCNOMb30BaHNA NOTYYEHHON NpoayKuun (buomacchl).
B 3koHunM 17.01.06-001-2017 «OxpaHa OKpy»arLein cpeabl U NpMpoLoNnonb3oBaHne. TpeboBaHMA 3KOMO-
rMyeckoi 6e30NacHOCTM» faHbl PeKOMeHAaL MK, onpeaensiolme yCnoBus nocagkm 0fibXu YepHoin npu rny6u-
He 0CTaTOYHOro CNos Topga nocse 3aBepLUeHns ero fobbium He MeHee 0,3 M, a TaKXXe Ky/NbTUBUPOBaHUA Aroj-
HbIX pacTeHuii Npu rnybruHe 0CTaTOYHOro ¢1oa Topa nocne 3aBepLleHns ero goboium He meHee 0,5 M. OguH
13 BapUaHTOB - 3TO UCMNOJ/Ib30BaHNE B 3HEPIeTUYECKUX LieNsaxX eCTeCTBEHHON 60N0THON pacTUTENLHOCTY UK
nnaHTaumini 66ICTPOPACTYLLUX APEBECHbLIX KYNbTYp. BbiCTpopacTyLue ApeBecHble KybTypbl (MBa), 3aHMMal0-
LWMe onpeaeNieHHY0 TeppUTOpUIO, Ha NPoTsXeHUn 20—25 neT cnocobHbI 3aKpenuTb NOYBY KOPHEBOW cucTe-
MO, NpU 3TOM YMEHbLUINTb OMACHOCTb 3PO3UN U YAYULLINTL MUKPOKAMMAT. OHU XapaKTepu3yoTcs ObICTPbIM
HakomnaeHnem (MTOMACChl, YTO MMEET BaXXHOE 3HaYeHNe He TO/IbKO C 3KONOMMYECKOM, HO 1 C 3KOHOMUYECKON
TOYKM 3peHus. JanbHelillee NCNOMb30BaHME 6UOMACCHI BO3MOXHO A/11 MOSyYeHUa TEMN0BOW 3HEPrun NyTem
NPSMOro CXXMUraHma UM NPOM3BOACTBA CMeLllaHHbIX (KOMMO3UTHbLIX) 6PUKEeTOB HAa OCHOBE 6UMOTON/IMBA U CMe-
LaHHoro Topga. Micnonb3oBaHue Takux GPUKETOB, MO CPABHEHUIO C TPAAULNOHHLIMW GpPUKeTaMu U3 YACTOrO
Topha, UMeeT pag npeumyecTs. Lienb nccnefoBaHus —oLUeHKa NOTeHUMana nonyvyeHns 6MoMacchl sHep-
reTMYeCcKUX KynbTyp C TeppUTOPUIA BbIpaboTaHHbIX TOPHSAHUKOB U NPOU3BOACTBA KOMMO3UTHBLIX TOMUBHbIX
OGPMKETOB Ha ee OCHOBe.

Martepuasibl 1 METOAbI UCCMEA0BaHUA

MoneBble 3KCMEPUMEHTbI C PACTEHMUSMM BbICTPOPACTYLLEl MBbI 3aKNafblBaIMCh Ha BbIpaboTaHHbIX TOPHAHM-
Kax HU3MHHOIO TWUMNa B YHUTapPHOM NPeAnpuaTumn «Jlnackoe», JIACKOro p-Ha, FpoAHEHCKol 0671,
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O6beKTbl UccneaoBaHms: copt Jorr Salix viminalis wBeackoi cenekunn [17]; nepcnekTuBHbIe KMOHbI Salix
viminalis, Salix dasycalados, Salix alba, npno6peTeHHble B CENEKLUMOHHOM LiEHTPe YHUBepcuTeTa . ONbLUTbIH,
MonbLa.

MoneBble OMbITbl 3a/10KEHbI HA TEPPUTOPUM BbIPaOOTAHHLIX TOPHPAHMKOB B 4-X BapuaHTax C pasMyHON
MOLLHOCTbIO OCTaTOYHOW TOPGAHON 3anexu —oT 70 CM [0 BbIXOLa Ha JHEBHYIO MOBEPXHOCTb MUHEPASbHOIO
necyaHoro rpyHta. CpefHuii ypoBeHb 3a/eraHns rpyHTOBbIX BOA COCTaBfsn okono 40-50 cm. Arpoxumuue-
CKasl XapaKTepuCTMKa y4acTKOB MpeAcTaB/eHa B Tabn. 1 lNpeobnagatoline BUAbI COPHbIX PaCTEHWIA - 3TO po-
Mallka anteyHas (Matricaria chamomilla), ropew BbtoHKOBbI (Fallopia convélvulus), Kykonb 06bIKHOBEHHbIN
(Agrostemma githago), kypuHoe npoco (Echinéchloa crus-galli), nbipeid nonsyunii (Agropyrum repens), ocot
nonesoii (Sénchus arvensis).

Tabnuuya 1

ArpoxuMmyecKas XapakKTepucTMKa OMbITHbIX YYaCTKOB B YHUTAPHOM NpeanpusaTum «JTnackoe», JINACKOro p-Ha

Table 1
Agrochemical characteristic of experimental plots, Lida Peat Factory.
BapuaHTbI MokasaTenu
onbiTa 30nbHOCTb TOptha, % CreneHb pasnoxeHnsa topda, % NO3mr/kr  P2OSMr/kr - KO mr/kr — pH
i 9 42 27,81 81,80 207,45 5,35
2 3 13 308,40 17,24 409,11 5,65
3 19 41 79,40 20,25 106,40 5,20
4 51 65 15,53 28,71 34,96 5,85

JKcnepumeHTabHble 06pasLbl KOMNO3UTHLIX GPUKETOB NPW UCNO/b30BAHUN B KAYeCTBE KOMMOHEHTa 0TXO-
[0B [1epeB006paboTKN M COMOMBI Ce/IbCKOXO03ANCTBEHHbIX KY/bTYP 6bINN Nofy4yeHsl Ha npecce Mapku HOREX.
O6pasubl 6ruomacchl 1 hpesepHblii TOpK NPeaBapUTENbHO MOACYLUMBANUCL A0 PaBHOBECHOM BNaXHOCTU B 3a-
KPbITOM MOMeLLEHUN, TO eCTb 40 MOSIHOr0 PaBHOMEPHOIO pacnpejeneHns Bnarn, Korga BbiCbixaHue 06pasLoB
B €CTECTBEHHbIX YCNOBUAX Npekpatyaetcs. O6pasLibl CONOMbI U [PeBECHON CTPY>XKKU NpefBapuTeNbHO U3Mesbya-
v Ha yctaHoBke VM 10. N3menbyeHHas 6ruomacca 1 Topg NpocemBaincb Yepes cuTa C pasMepPOM SHEnKn 3 MM
M CMeLUMBa/INCL B COOTHOLLEHUM: 25 % (6romacca) Ha 75 % (Topd); 50 % (6buomacca) Ha 50 % (Topg) u 75 %
(6buomacca) Ha 25 % (Topdy). s cpaBHMTENLHOIO UCMbLITAHNA OblIM NONYYEeHbl 6PUKETBI N3 YNCTOrO Topda.

BnaxHOCTb M 30NbHOCTb TOopdha onpegensnn no CTb 2042-2010. «Toph, MeToabl onpeaeneHus Bnaru
N 30/1IbHOCTW»; BA@XHOCTb 6uotonnmea - no FOCT EN 14774-1-2013. «buoTtonnuneo TBepgoe. OnpeaeneHue
coAepXkaHusa Bnarun»; 301bHOCTL Guotonamea - no FOCT 32988-2014. «buotonnmeo TBepgoe. OnpeaeneHue 30/b-
HOCTW»; TENNOTY cropaHusa Tonnmea - no FOCT 147-2013; onpeaeneHne NpovyHOCTM GPUKETOB MPOBOANIN MO
FOCT 21289-75-FOCT 21291-75. «bpuKeTbl yronbHble. MeTofbl PU3NUYECKNX NCNbITAHNI».

PesynbTaTbl UCCMEA0BaHMS 1 UX 06CYXXaeHVe

C 70-x rr. XX B. NpoOBOAATCA aKTUBHbIE UCCNEL0BaHNSA NO OLeHKe 3(h(heKTUBHOCTU UCNO/b30BaHUSA ApeBe-
CVHbI ObICTPOPACTYLLUUX KYNLTYP B Ka4ecTBe OMOTOMNMBA AN BO30OHOBNSEMON 3HepreTMkM. B HacTosLee Bpe-
Msl M3y4deHue MnoTeHumana ObicTpopacTyLwmx NoABUAOB U TMOPUAOB MBbI, TOMNOMS, OCUHBLI U APYTUX PacTeHWUA
aKTUBHO MPOBOAMTCA B psge 3apybexxHbix cTpaH (LUseums, ®duHnaHams, CLUA, KaHaga, Monbwa n gp.). 4ns
TakuMxX MNaHTauuii B 3anafiHoO Hay4YHOW nuTepaType CyLLeCcTBYeT crnelmanbHbid TepmuH - SRC (short rotation
coppice) —KOPOTKOLMK/OBbLIE Mocaakn. OHM 06ecneynBaloT MakCMaibHO 3 (eKTUBHBIN BbIX0 6MOTONANBA Ha
3—4-bliA rof ¢ Havana 3aknafky NPon3BOLCTBEHHON MaHTaLMK. BbiCTpble TEMMbI POCTa BO3MOXHbI NPW cenekuum
1 UCMO/b30BaHMM CreumnabHbIX 6bICTPOPACTYLLMX COPTOB UK KIOHOB. KOPOTKOLMKNOBLIE NOCAAKMN APEBECHbIX
KynbTyp 418 NoayyYeHWs BO30OGHOB/SEMOro 6MOTOMAMBA UMEIOTCS NMPaKTUYECKM BO BCcex cTpaHax EC, a Takxe
B CLLIA 1 KaHage. Ha 2010 r. niowaav aHepreTU4eckmx naaHTawmin coctaBnsanu, Hanpumep, B LLiseunn - okono
13 TbiC. ra, B FepmaHum - 0Koso 4 ThiC. ra, B MonbLe - 0kono 9 Teic. ra [18—21]. M3 Bcex 6bicTpopacTyLwmnx gpe-
BECHbIX KY/bTyp, Hanbosnee 3HauMTe IbHbIE NOLAAN 3aHATLI UBOWA, UTO 0OBACHSAETCA CAeLyOWUMN NPUYMHAMU:

Bo-nepBbix, 60/1ee BLICOKMMU TEMMNAMU poCTa U, COOTBETCTBEHHO, HU3KOM Ce6eCTOMMOCTLIO eJUHNLLbI SHEP-
rm, NONYYEHHOW M3 (IUTOMACCHI UBbI, MO CPABHEHMIO C APYTMMUN S3HEPreTUUECKUMU KYNbTYpaMu.
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Bo-BTOpbIX, MBa KaK pacTeHue cnocobHa Npou3pacTaTh B YC/I0BUAX MOBbILLEHHOW YBN2XXHEHHOCTY Ha pasHbIX
TMNax Nous, XapakTepusyoLWwmuxcs pasiMiHbIM YPOBHEM MI0L0POANS.

B-TpeTbux, OHa ABNSETCA 4OCTATOYHO 3MMOCTOMKOW, YTO OYeHb BEXXHO A1 YCNoBuUiA benapycu.

BbIx0j Ha3eMHON 6MOMACChI C 3HEPTreTUYECKMX NIaHTaLmWi Bbl MOXET focTurath 10—15 T cyxoro BellecTsa
B rof (exxerofHolin npupoct 1,52 m) [22]. B T0 e Bpems NpupocT ApeBeCUHbl YEPHON OfbXW, KOTOPask MOXET
npou3pactaTtb Ha BblpabOTaHHbIX TOPPAHMKAX, He NpPeBbIaeT 5—6 T Cyxoi 6uomacchl C OAHOrO rektTapa B rof,
(exxerofgHbI npupocT go 50 cm) [23].

PasHble BUAbI UBHAKA NPeLNOYUTAIOT ONpeaeneHHbIe TUMbl MOYB U COOTBETCTBYIOLLME 3KOM0MMUECKME YCNO-
BUS. BbICOKONPOLYKTMBHbIE KNOHbI U TMOPUALI UBLI, MpefiaraeMble 415 SHePreTUHecKuX Leneid n xapaktepusy-
toLmecs ObICTPbIMU TEMNAaMU HapacTaHus 6MOMAacChl, NONYyYeHbl B OCHOBHOM OT TPeX BMAOB: UBbI KOP3UHOYHOM
(Salix viminalis), mBbl wepcTucTonoberosoi (Salix dasyclados) u mBbl LLiBepuHa (Salix schwerinii). Bce oHu
OTHOCATCS K rpynne eBpoasnMaTCKnx 6opeanbHbIX reorpaduyeckux afeMeHToB (nopbl. CornacHo knaccugmka-
LMK, 3TN BUbI UBbI OTHOCATCH K KYCTapPHWUKOBLIM TUNaM. BMecTe ¢ TeM BbICOKMMM TEMMNaMy POCTa 0T/IM4aeTcs,
Hanpumep, Takoi Bug, Kak usa 6enas (Salix alba), KOTOpbIA OTHOCUTCS K 4PEBECHOMY TUNY WU UMEET P ApYrunx
LIeHHbIX X03AMCTBEHHO-NONE3HbIX XapakTepUCTUK [24]. Mokasatenn npupocTa ApeBecuHbl 1Bbl Ha BbIpaboTaH-
HbIX TOPPAHMKAX N0 MHOFO/IETHUM AaHHbIM NpPeAcTaBieHbl B Tabn. 2.

Hanb6onee BbICOKME NoOKasaTenv NpMpocTa Haboaannch Ha yvacTkax BblpaboTaHHbIX TOPPAHUKOB C XOPOLLIO
pa3noXuBLLUMMCA TOPMAHLIM cioeM. MpupocT ApeBecuHbl B 1-M BapuaHTe cocTaBui 9,9 T ¢ rektapa v B 3-M —
7,6 T c rektapa B nepecyete Ha rog 1 Ha 10 % BnaxHocTU [25]. HU3KMIA NpUpoCT ApeBeCUHbl XapaKTepeH Ans
2-ro n 4-ro BapnaHToB, 5 1 3,9 T COOTBETCTBEHHO. BTOpOI BapnaHT NpeAcTas/eH BbipaboTaHHbIM TOPPAHUKOM
C OYeHb HW3KOM CTeNeHbIO PasoXeHns Topga U, COOTBETCTBEHHO, N/IOXON AOCTYNHOCTHI OCHOBHbIX 3/1EMEHTOB
NUTaHUA pacTeHWid. YeTBepTbIil BapuaHT —aTO BbIpaboTaHHbIN TOPMAHMK LerpagupoBaHHOro TUNa, ¢ BbIXOLOM
NoACTUAIOLEl NecyaHOM NOpPoAbl Ha MOBEPXHOCTb M MPU 3TOM C HU3KMM COAEPXKAHUEM 3/1EMEHTOB NUTaHUS
(Tabn. 1). Takum 06pa3oM, Hally 3KCMEPUMEHTbI CBUAETENILCTBYIOT, YTO He 060 TUN BbipaboTaHHbIX TOpMs-
HWKOB NPUrofeH 414 BblpallMBaHUs NiaHTauui 6bIcTpopacTyLLeli uBbl. TeM He MeHee, Ha y4acTKax C BbICOKOM
CTeneHbto pa3noxeHus Topta (0CTaToOuUHbIN cnoli He MeHee 30 CM) NPOAYKTMBHOCTb Ky/nbTypbl Bblna conocTa-
BMMA C NPOAYKTUBHOCTbIO MBbl HA MUHEPa/IbHbIX NOYBaX, YTO CBUAETE/IbCTBYET O NEPCNeKTUBHOCTY TaKOro Ha-
npas/fieHNs BUONOrMYECKON PeKyNbTUBALUN.

Tabnuua 2
MpupocTt apesecuHbl nBbl copta Jorr Salix viminalis Ha Bbipa6oTaHHbIX TOPHAHMKAX
Table 2
Yield of willow biomass of variety Jorr Salix viminalis on post-mining peatlands
3anachl PeBECHHbI 3a TPU rofa, T/ra MpupoCT ApeBeCUHbI B pacyeTe Ha rog, T/ra
BapuaHT BnaxHOCTb ApeBecuHbI
45 % 10 % 45 % 10 %

1 35,1 22,8 11,6 7,6

2 23,5 15,2 7,8 5,0

3 45,1 29,3 15,0 9,9

4 18,1 11,7 6,0 39

HCP® 6,8 4,4 2,2 15

OflHa 13 3aday Hallero 1UccreaoBaHUs —aTO OLEHKA BO3MOXHOCTU MOMYYeHWs] KOMMO3UTHbIX BPUKETOB U3
Topa » BO306HOBNSIEMOI 6romacchl. pon3BoACTBO KOMMO3MTHOrO TOMAMBA MO3BOAUT CHU3UTb HarpysKy Ha
OKpY>KatolLlyto cpefly, onupasich Ha cnefytoLine (hakTopbl:

—paunoHanbHOe UCMO/Mb30BaHKE 1 MOCTENEHHast G1OTorMYeckas peKynbTUBaLus BbipaboTaHHbIX TOPSAHUKOB;

—CHIMKEHNe BbIGPOCOB MAapHMKOBbIX Fa30B, OKCW0B CePbl M 06bEMOB 06pa30BaHMs 30/1bl 33 CYET UCMOMb30-
BaHWS BO30OHOBASEMOI GMOMACChI;

—YMeHblLLIEHWE 3KONOrMYECKOro BO3AeiCTBUA HAa KOMMOHEHTbI NaHALwagTa BCleacTBME ONTUMMU3ALNN TEPPU-
TOPUaNbHOIo NIaHMPOBAHUA 1 CO34aHNA NCKYCCTBEHHBIX (OMTOLLEHO30B.

[nsi nonyyeHns KOMMO3MTHOIO TOMMBA MOYXKHO UCMO/Mb30BaTh 0TXO0/bl 4epeBO0OPA6OTKM (OMUKM, Lena, CTPYX-
Ka 1 [Ip.), a TaKKe OCTaTKM CeNbCKOX03AWCTBEHHOrO NPoM3BoACcTBa (CEHO, COMOMa, LUeMyXa CeMSAH MOACOHEYHN-
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Ka, puca, rpedku u ap.). Ha Tepputopuax BbipaboTaHHbIX TOPPAHWMKOB LienecoobpasHo nofy4vatb 6uomaccy
€CTeCTBEHHON 60NO0THOM PacTUTENIbHOCTW WX CO34aBaTb WMCKYCCTBEHHbIE MAaHTaLuMu W3 APeBeCHbIX Nopog,
YCTONUMBBIX K HEGNAronpuATHLIM YC0BMAM NpomspactaHns [26]. JononHUTeIbHbIM UCTOYHUKOM 6MOTONIMBA
ABNAKOTCA NpUeratoLLme K TeppuTopun BolpaboTaHHbIX TOPHAHUKOB CEIbCKOXO03SMCTBEHHbIE U AepeBoobpaba-
ThiBAKOLLME NPEANPUATUS.

JKcnepuMeHTa/IbHble 06pa3Lbl KOMNO3UTHBLIX TONMUBHLIX BPUKETOB U3 cMecK Topda 1 Gromacchl B pas-
NNYHOM COOTHOLLEHMU 6bINK MOMyYeHbl NpeccoBaHMeM npu AasneHun 70 Mna, YTO CONOCTaBMMO C AaBne-
HUEM NPOMbILLIEHHbIX NPeccoB Ha TOPHOOPUKETHbLIX NpesnpuaTUAxX. K OCHOBHbIM TEXHONOTMYECKUM Xa-
pakTepuCTMKaM TOM/IMBHbLIX GPUKETOB, UMEIOLLMM 3HaYeHUe 15 KayecTBa TOMAMBA, OTHOCATCA NPOYHOCT,
BNI@XXHOCTb, 30/IbHOCTb W Yfe/bHasA TenjoTta cropaHus. PesynbTathl M3MepeHuUs paboyein 30/1bHOCTU, BAX-
HOCTM W TENNOTbI MPU CrOPaHUM 3KCNepUMEHTaNIbHbIX 00Pa3L,0B TOM/IMBHbLIX KOMMNO3UTHbLIX OPUKETOB Npef-
CTaB/fieHbl B Tabn. 3.

Kak cnefyeT M3 MONYYEHHbIX pe3ynbTaToB, Haubosee BbICOKAA BNaXHOCTb, 6/M3Kas K paBHOBECHO,
6blna 'y 6pMKeTOB M3 YMCTOro (hpesepHoro Topga. [JobasneHne 6Momacchbl B COCTaB KOMMNO3MTHOIO TOMAMBA
06YyCNOBNBAN0 CHUXXEHWNE BNAXXHOCTU Y BCeX 3KCMEPUMEHTaNbHbIX 06pa3LoB. Hanbonee HMU3Kas BAaXKHOCTb
yCTaHOB/MEHa 4151 KOMMNO3UTHbIX OPUKETOB M3 (hpe3epHOro Topda 1 onnaoK B COOTHOWEHMM 25 Ha 75 %.

Mo pe3ynbTaTtaM MCCNeLOBaHWUI TakKe YCTAHOBMIEHO, YTO paboyas 30/1bHOCTb BPUKETOB C fJ06aBleHUeEM
COMOMbI YBE/IMUMBAETCHA C POCTOM €€ KO/IMYecTBa N0 OTHOLLEHUIO K TOPY. STO CBA3AHO C 60/1ee BbICOKUMU
MokasatensMy 30/1bHOCTU CYXOro BeLlecTBa CO/IOMbl, KOTOpas B HALUMX 3KCNEpUMEeHTax BapbupoBana oT 1
[0 8 %. YpenbHas 30/IbHOCTb CyXOro BelLecTBa ONUIOK UMena 60/ee HU3KME MoKasaTenu, 4To obycnoBuso
CHWXeHMe paboyeid 301bHOCTU NPU POCTE COOTHOLLEHMWS J0W OMUNOK B KOMMO3UTHOM TON/IMBHOM OGpuUKeTe
No OTHOLWeHWK K Topdy. Hu3was TennoTta cropaHns GPUKETOB C YBE/IMYEHMEM A0NN COSIOMbI CHUXAETCS.
B ToXe BpemMs y BCeX 3KCMepUMEHTa/IbHbIX 06pa3L0B KOMMO3UTHLIX BPUKETOB € f06aBneHWeM ONUIOK Mo-
KasaTenn HU3LWeN yaenbHON TennoTbl CropaHus OblM CONOCTaBMMbI C NOKa3aTeaMn YUCTOro (hpe3epHOro
Topha. BO3MOXHO, 3TO 00bACHAETCS 60/iee HU3KOW 30/IbHOCTHIO OMWIOK M 60/1ee BbICOKUM COLEPXKaHWEM
yrnepoga B 6momacce.

OueHKY MexaHW4ecKoi NPOYHOCTU KOMMO3UTHbLIX TOMUBHbLIX GPUKETOB NPOBOAWUAN C UCMO/b30BaHNEM
anekTpomexaHuyeckoi MawnHbl YTC 110M-100. OAHUM M3 KOHCTPYKTUBHBIX 3/1EMEHTOB MaLLWHbI ABNAETCS
MPecc BbICOKOro AaBneHUs. BpuMkKeT noMeLLany mexay LUIMHAPUYECKUMY BCTaBKaMK npecca Tak, YTobbl OHY
ynupanuch B LEHTPbI €ro napannesbHoli NOBEPXHOCTU M AOBOAUNN €r0 L0 paspyLUeHus.

McnbiTaHne Ha NPOYHOCTL MPOBOAMUAN B 4-KPaTHOW NOBTOPHOCTW. Pe3ynbTaTbl UCMbITAHUA Ha paspylua-
IOLLYHO HarpysKy npefcrtaBieHbl B Tabn. 4.

Tabnuua 3
[MoKasaTenu BAaXXHOCTH, pa60L|e|71 30/TIbHOCTW N TENNOTbI NPW CropaHnn
IKCNepuMeHTaNlbHbIX o6pa3u,0|3 KOMMNO3UTHbIX TOM/IMBHbIX 6pVIKETOB
Table 3
Parameters of humidity, ash contents and calorific value of experimental samples of fuel briquettes.
XapaKTeprCTUKN
BapviaHT/cocTaB Torvmea
BnaxHoctb, % 30/bHOCTb, % TennoTa cropaHs, KK/Kr TennoTa cropaHs, Kra/kr
Topd (100 %) 21,70 2,55 16610 3965
Topd/conoma (75/25) 16,01 2,77 16490 3940
Topd/conoma (50/50) 14,13 2,90 16260 3880
Topd/conoma (25/75) 12,20 395 16170 3860
Topdh/onmnkm (75/25) 15,57 1,9 16421 3919
Topd/onmnikn (50/50) 13,07 1,92 16828 4017
Topd/onmnkn (25/75) 11,15 1,27 16875 4028

Kak crneflyeT 13 nosyyeHHbIX pesy/ibTaToB, MeXaHUYecKas NPOYHOCTb KOMMO3UTHbLIX OPUKETOB C 06ABIEHM-
em buomacchl Bo3pacTasa no CpaBHeHUIO ¢ GpUKeTaMun U3 YUCTOro (hpe3epHOro Topda. bonee BbLICOKas MexaHu-
yeckasi NPOYHOCTb Bblfay KOMNO3UTHBLIX GPUKETOB COCTaBa: TOPM - onuakn, 25 Ha 75 %.
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Tabnuua 4
Pe3yanaTb| NCNbITAHUS MeXaHWUYEeCKOW NPOYHOCTM 3KCNEepUMEeHTaNnbHbIX 06pa3u,03 KOMMOO3UTHbLIX TON/IUBHbI X 5pVIKETOB

Table 4

The results of testing of mechanical firmness of experimental samples of composite fuel briquettes.

BapuaHT/coCTaB Toryiea PaspywaroLLpa Harpyska, H
Topd (100 %) 241414
Topdy/conoma. (75/25) 265+12
Top/conoma (50/50) 27117
Topdy/conoma (25/75) 320422
Topd/onnnkm (75/25) 28515
Topd/onunkum (50/50) 298+19
Topg/onunkm (25/75) 364+25

Takum 06pa3om, Mo pe3ynbTaTaM KOMMIEKCHON OLEHKM, ONTUMa/bHbIe TEXHONOTMYECKME NMOKa3aTenu BbisB-
NeHbl AN KOMMNO3WTHOIO TOM/BA HA OCHOBE OMW/IOK 1 TOP(a, ANs KOTOPOro XapakTepHbl 60/ee HU3KMe MoKasa-
TENW BNAXHOCTU 1 30/IbHOCTW, & TakxKe 60/iee BbICOKME NOKa3aTenn yaenbHON TeNI0Thl NMPW CropaHnu.

3aK/oueHmne

Pe3y/bTaTbl HALLMX UCCMELOBaHWIA CBUAETENLCTBYHOT, UTO MO/yYyeHMe BO30OHOBSIEMO 61UOMacchl ¢ Teppu-
TOPUN BbILLIEALINX W3 3KCNyaTaUun TOPGSHbIX MECTOPOXAEHWI (BbipaboTaHHbIX TOPMPSAHMKOB) ABMSETCS 3dh-
(heKTVBHbIM HamnpasfieHWeM OMONOrMYecKon pekynbTuBauum. Heo6XOAMMbIM TpeboBaHMAM ANS KyNnbTyp, WC-
NoNb3yeMbIX 4715 BMONOTMYECKOA peKybTMBaL MK, OTBEYAKOT ObICTPOPACTYLLUME APEBECHbIE PACTEHWS, KOTOpbIE
06ecneynBaroT BbICOKME TEMMbI MPUPOCTa B1UOMAcChl. B COOTBETCTBMM C AaHHBIMU UTEPATYPHbLIX UCTOYHUKOB,
Hanbonee ObICTPbLIV NPUPOCT XapakTepeH A1 6bICTPOPaCTYLLEl MBbI, OAHAKO NPO6GAEMHbIM BOMPOCOM SIBSETCA
CMOCOBHOCTL KyMbTypbl 84anTMPOBaThCS K CIOXHbIM 3KO/IOMMYECKUM YCMI0BUSAM, XapaKTePHbIM A/11 BbipaboTaH-
HbIX TOPAHNKOB. TeM He MeHee, HallWM 3KCMEPUMEHTbI MOKAa3a/in, YTO Ha y4YacTKax BblpaboTaHHbLIX TOPQAHN-
KOB C XOPOLUO PasfoXMUBLLMMCS TOPPAHbIM C/10eM Hab/MHOAaIMCh BbICOKUE MOKa3aTeny npmpocTa 61uomacchl 1Bl
(7—20 T B pacueTe Ha rof), YTo CONOCTaBMMO C MOKa3aTensaMu, NoayvyaeMbIMW Ha NAOAOPOAHBIX MUHEPAbHBIX
nousax. CrefyeT OTMETWUTb, YTO NMPOAYKTMBHOCTb YEPHOW ONbXW, PEKOMEHLYEMON B KayeCcTBe Ky/bTypbl /15
610oN0ornyecKoit pekynbT1BaLMM BbipaboTaHHbIX TOPSHMKOB, MO INTEPATYPHLIM UCTOYHMKAM, B 2—3 pasa HUXe
MOMTYYeHHbIX 415 UBbI NMOKa3aTenei.

MonyyeHHyto 6ruomaccy LenecoobpasHo MCMonb30BaTb A4/ NPOM3BOACTBA KOMNO3UTHbLIX OPUKETOB M3 61O-
Maccbl 1 (hpesepHOro Topda Ha Topdpoao6bIBaOWMX NPEANPUATUNAX, PACNONOXKEHHbIX BON3M BblpabOTaHHbIX
TOP(AHNKOB. [Py 3TOM LONOAHUTENIbHLIM UCTOUHWKOM 61OMAacChl MOTYT ObITb pacTUTE/bHbLIE OCTATKM (COIOMA),
[OCTaBMEHHbIE U3 NPUIEraloLLIMX Ce/IbCKOX03ANCTBEHHbIX MPEANPUATUiA. onyyeHbl TakxKe IKCNEePUMEHTabHbIE
06pasLbl KOMNO3UTHbIX GPUKETOB C Pa3/IMYHbIM COOTHOLLEHMEM (hpe3epHOro Topda u 6uomacchl (ONWKK, Co-
noma). KoMnniekcHbIi aHain3 OCHOBHbIX TEXHOMOMMYECKNX XapaKTePUCTUK (BNaXHOCTb, 30/IbHOCTb, Tem/oTa
CropaHnsl, MexaHn4yeckasi MPOYHOCTb) CBMAETENLCTBYET, UTO ONTUMa/IbHbIE MOKA3aTeNn BbISB/EHbI 419 KOMMO-
3WTHOFO TOM/IMBA Ha OCHOBE ONWAOK. [py 3TOM € BO3pacTaHWeM O ONUIOK B COCTaBe KOMMO3UTHbIX GPUKETOB
Ka4yeCTBO TOM/MBA YNyuLLIaeTCs.
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BNAHWUE YAOBPEHU HA BMOXUMWUUYECKWNIA COCTAB M008B
KMHOKBblI KPYMHOM/IOAHOW (OXYCOCCUS MACROCARPUS AIT. PERS))
HA BbIPABOTAHHbIX TOP®AHMKAX B LLEHTPA/IbHOW N CEBEPHOW
ATPOK/TMMATUNYHECKNX 30HAX BEJIAPYCHU

X. A. PYMACOBAL, T. . BACUJIEBCKAS®, H. B. KPVIBULIKARA\
B. C. 3AJANS1 3. N. KONOMMELR, 3. M. ANELLLEHKOBA2), T. M. KAPBAHOBMYJ

N leHTpanbHbIA 60TaHUYecKuMin cag HaloHansHol akanemun Hayk benapycy,
yn. CypraHosa, 28, 220012, r. MuHck, Benapyce,
VHCTUTYT MUKpobronoruy HaunoHansHol akagemun Hayk Benapyciu,
yn. akagemvika B. . Kynpesuya, 2, 220141, r. MuHck, Benapyce,
IMVHMCTEPCTBO CENbCKOro X03A/ACTBA 11 NPOA0BONLCTBMS Pecnybnukn Benapyce,
yn. Kvposa, 15, 220030, r. MuHcK, Benapycb

MpriBeieHbI pe3yNbTaTbl CPaBHUATELHOTO UCCIEA0BaHNSA B OMNbITHOM Ky/bType Ha BbIpaboTaHHbIX TOPMSHMKAX BEPXOBOro
TnNa B CMO/EBMUCKOM P-He IMMHCKOI 06/1. 1 B pacrofioKeHHOM Ha 250 Kv ceBepHee JoKLMLKOM p-He BuTebekoin 061, 61o-
XMMMYECKOr0 COCTaBa M/1040B COPTOB KHOKBbI KpyrnHonnoaHoli (Oxycoccus makrocarpus Ait. Pers.) - paHHecnienoro Ben
Lear 1 no3aHecnenoro Stevens. Mpu BHeCEHUM MMHePanbHOr0 YA06peHms Basacot Plus 6 1 Mukpo6Horo npenaparta MaKnoP
B 5- 1 10 %-HOIN KOHLEHTpaUusX, a Takoke HEKOPHEBbIX 06paboTOK SKOMYM-KOMM/IEKCOM BbISIB/IEHbI OCHOBHbIE TEHAEHLIN

O6pasel, LWTUPOBaAHMNSA:

Pyriacosa XKA, Bacwnesckaa T, Kpusuukaa Hb, 3agana BC,
Konowmvey, 9, AneweHkosa 3V, KapGaHosd TM BrvsiHie
VA0OPEHIIA HA GUIOXVIMNHECKIIA COCTAB MVI00B KIHOKBbI KpYTHO-
rrogHow (Oxycoccus macrocarpus Ait. Pers.) Ha BbIpaboTaHHbIX
TOPIHMKAX B LIEHTPATbHON 1 CEBEPHOIA arpOKMMATHECKMX 30-
Hax Benapycu. XKypHan Benopycckoro rocyAapcTBEHHOMO YHU-
BeperTeTa. SKororva. 2020;3:100-109.
https://doi.org//10.46646/2521-683X/2020-3-100-109

ABTOpHSI:

XXaHHa AnekcaHapoBHa Pynacosa - [JOKTOP OUIONOrNHECKIX
HayK, npodeccop; WieH-koppecrioHaeHT HAH Berapycy; 3ase-
[YOLLVA Ta0PATOPVEN XV MM PACTEHVIA,

Tamapa VsaHosHa Bacunesckast - KaHOMOAT OMOMOTMHECKUX
HayK;, CTapLLA HayqHbIA COTPYIHVK /lB00PATOPIN XV MM ac-
TEHWN.

HaTanbs BonecnasosHa KpuHuiikas - HayUHblA COTPYHVK
abopaTopyM XM PACTEHVIA.

BukTopus CepreesHa 3aaans - HayuHbliA COTPYIHVK Nlabopa-
TOPUN XUMW PECTEHMIA.

3munua MearosHa Konomuel, - JOKTOP GMOMOMHECKMX HayK,
npocpeccop;  WieH-koppecrioHaeHT HAH Benapycy;  avpek-
TOp VHCTUTYTA M KPOGHOONK; 3aBedytoLLylA labopaTtoprieit
CpepcTB B1OMOrMHECKOro KOHTPOSS.

3uHauaa MuxaiinosHa AneleHKosa - [OKTOP GOMIOMMHECKMX
HayK; 71aBHbIA HayUHbIiA COTPYIHMK flabopaTopun B3ayMOOTHO-
LLEHIA MMKPOOPTaH3MOB MOYBbI 1 BbICLLMX PACTEHNIA.
TaTbaAHa MuxainosHa Kap6aHosuy - 3aMECTUTE/b HAY/TbHW-
Ka [71aBHOr0 YrpaB/eHyIs PaCTeHVEBOACTBA.
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B V3MEHEHUW COAEPXaHNS OpraHUYeCKUX COeUHEHUIA B NOLaX K/HOKBbI NPy NPOABYKEHWM Ha ceBep. B 06oux palioHax
CCneioBaHUin MCMNO/b30BaHWe YA0OPeHWIA Croco6CTBOBANO MPeVMYLLECTBEHHOMY 060raLleHo Ha 5-41 % niofoB 060Mx
COPTOB K/THOKBbI aHTOLIMaHOBLIMW MUrMEHTaMM, PacTBOPUMBIMM caxapami, AyOubHbIMA U MEKTUHOBbLIMU BELLIECTBAMM U MO-
BbILLIEHMIO CaXapOKMCIOTHOIO MHAEKCA Ha (hoHe 1X 06eHeHWsA Ha 7-46 % KaTexvHamu, (iaBoHOMaMU U TULPOKCUKOPUYHDI-
MU KUCNIOTaMU.

MokasaHo, 4To B CMO/IEBUUCKOM pP-He BCE UCTbIThIBAEMbIE arpornprieMbl CroCOOCTBOBA/IN YBEMMUEHNIO VHTEPasIbHOrO
YPOBHS NUTATENbHON 1 BUTAMUHHOM LIEHHOCTU MN/1010B KJTHOKBbI M0 COBOKYMHOCTU 14 nokasatesnell B 3-12 pa3y copta Ben
Lear n 4-8 pa3 y copTa Stevens npw HanbosbLLER pe3ynbTaTMBHOCTM Basacot Plus 6. OTMeYeHO, YTO Hapsigy C BbICOKOI
3(WheKTMBHOCTLH, NMPUMEHSIBLLIMECS A5 PAHHECTENONO COPTa SKOMYM-KOMIIEKC, a A1 MO34HECTENOro - MUKPOGHBINA Mpe-
napat MaKnoP, ycTynanu no pe3y/nbTaTVBHOCTY MUHEPaIbHOMY Ya0OpeHnto B 1,7—4,9 pasa. B [JOKLIMLKOM p-He Ha (hoHe
BHeceHVs Basacot Plus 6 yCTaHOB/IEHO CHIDKEHWE WHTErPaibHOrO YPOBHS NMUTATE/bHONM Y BUTAMWHHOW LIEHHOCTYW M/10408
MO3AHECMENOro copTa B 2,4 pasa Mo CpaBHEHUH C KOHTPO/IEM, TOrAa Kak MUCM0/b30BaHUe OpraHNYecKnX yaobpeHnin obecre-
uuno ero NoBbILLIEHVE B 3,5-8 pa3 mpu HanbosbLLein pesynbTatmeHocTM 10 %-Horo MaKnoPa.

KntoueBble cnosa: NosHOe MUHEPasIbHOE YA06peHIe; MMKPOBHbIE NpenapaTbl; KKKBa; COpTa; MI0AbI; YIeBOAbI; OpraHu-
UECKVE KUCTOTbI; (heHO/bHbIE COEAUHEHNS.
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Under pilot-plant conditions on the excavated peat deposits in Smolevichsky (Minsk region) and Dokshitsky (Vitebsk
region) areas results of relative research of influence mineral (Basacot Plus 6) and organic (Ekogum-complex, 5and 10 %-s'
MakKIoR) fertilizings on the biochemical composition of fruits American cranberry plants early-ripe Ben Lear and late-
ripening Stevens cultivars. Itwas shown that moving northward, cranberry fruits were depleted of 5-89 % ascorbic acid and
free organic acids, soluble sugars, anthocyanins and leukoanthocyanines themselves with a decrease in the sugar acid index
and the absence of changes inthe content of pectin substances, against the background of activationby 7-74 % accumulation
hydroxycinnamic acids, tannins, catechins and flavonols. In both research areas, the use of fertilizers contributed to the
predominant enrichment of 5-41 % of the fruits of both cranberry varieties with anthocyanin pigments, soluble sugars,
tannins and pectins and an increase in the sugar acid index against the background of their depletion by 7-46 % catechins,
flavonols and hydroxycinnamic acids.

It was shown that in the Smolevichi district, all tested agro-receptions contributed to an increase in the integral level
of nutritional and vitamin value of cranberry fruits in the aggregate of 14 indicators 3-12 times in the Ben Lear cultivar
and 4-8 times in the Stevens cultivar with the highest Basacot Plus 6 efficiency, along with the Ekohum complex was
characterized by high efficiency for the early-ripening cultivar, and the microbial preparation MaKIoR for the late-ripening
variety, inferior in effectiveness to mineral fertilizer by 1.7—2.9 times. In the Dokshitsy district, with the introduction of
Basacot Plus 6, a decrease in the integral level of the nutritional and vitamin value of late-ripening fruits was found to be 2.4
times lower than the control, while the use of organic fertilizers, on the contrary, ensured its increase by 3.5-8 times with
the highest 10 % MaKIoR performance.

Keywords: NPK-compound; microbial preparations; American cranberry; cultivars; biochemical composition; organic
acids; soluble sugar; phenolic compounds.

BBegeHue

BbiGMpast ONTUMAabHbIA PEXUM MWUHEPAIbHOTO MUTaHUA K/OKBbI KpymnHonnogHoi (Oxycoccus macro-
carpus Ait. Pers.) npu BblpalyMBaHWN ee Ha PeKy/bTUBMPYEMbIX MOWAASX, BblObIBLUMX U3 MPOMbILLIEHHOI
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aKcnnyaraumm TopdAaHbIX MECTOPOXAEHWI benapycy, LenecoobpasHo faTb CPaBHUTENBHYIO OLEHKY 3((heKTUB-
HOCTWN MUHepasbHbIX 1 OpraHuyeckux yaobpeHunii. B conocTaBUTe/IbHBIN aHaNN3 BXOAAT Takme napameTpsbl, Kak
CHVXXeHMe XMMUYECKOW Harpysku Ha cy6CTpar 3a CUeT 6MON0rMyecknx MexaHuW3MoB CTUMYNALMK NPOLEeCCoB
pasBuTMs 1 MeTabo/iM3Ma JaHHOro UHTPOAYLIEHTA, KOTOPble CNOCOBCTBYIOT MOYYEHUIO 3KOMI0MMYECKN YNCTONM,
BbICOKOBMTaMWHHON ArofHOM NpoAyKumu, OTBevarolleli TpeboBaHMAM OpraHUYeckoro 3emnegenus. JaHHble
NoLXoAbl B NPOBEAEHUN UCCNeS0BaHNI COOTBETCTBYIOT NPUHATOMY B Hosi6pe 2018 1. B Pecnybnvke Benapych
3akoHy «O npou3BoACTBE M 06paLLEeHNI OpraHNYecKOn NpoayKLUUmn».

[na peanusaumu aToli Lenmn Bblfo OCYLLECTBIEHO UCMbITaHWe Ha CopTax K/MHOKBbI PasHbIX CPOKOB CO3pEBa-
HWS| HOBbIX BMAOB YA0OPEHUI - MUHEPAbHOIO FPaHy/MPOBaHHOMO yA06peHUs MPOIOHIMPOBAHHOIO AelCTBUS
Basacote Plus 6M (N13P& 2kr/ra g. B.) nponssogctea komnaHum COMPO (epmaHus), a Takxke ABYX BMAOB
OpraH1MyYyecknx yaoopeHniA HOBOro MOKOIEHUS - DKOMYM-KOMIM/IEKC U COOTBETCTBYIOLLEr0 61OI0MMYecKol npu-
pofe BepecKoBbIX MUKpoBGHOro npenapata MaKnoP. Skorym-komnnekc npoussogctea Y1 «benyHusepcannpo-
AyKT» (Pecny6nuka benapych) - NONHOCTbIO HATypasibHOE TYMUHOBOE OpPraHMYecKoe Yao6peHe C NOBbILLEHHO
(h131ONOrNYECKOli aKTMBHOCTLH, CO3jaHHOE Ha OCHOBE BbITSKKM 13 Topda ¢ 406aB1eHMEM MaKpo- U MUKPO3fe-
MeHTOB. Bxogslime B cocTas npenapata ryMUHOBbIE Y (hyNbBOKUCNOTbI 0Ka3bIBAKOT HEMOCPEACTBEHHOE BUSHME
Ha KNeTO4YHble MeMOpaHbI, NOBbILLAA UX NPOHWULAEMOCTL 1 06ecneynBas TPAHCNOPT MUHEPaIbHbLIX COeANHEHWIA
B aKTVBHble MeTaboNMYECKNE 30HbI PaCTEHWIA.

Mukpo6HbI/ npenapaT MaKnoP co3gaH B HcTUTyTe Mukpobuonorum HAH Benapycu cneunansHo ans 06-
paboTKM NMOYBbLI U KOPHEBOMN CUCTEMbI MUKPOK/IOHA/IbHBIX M BEFeTUPYHOLLMX pacTeHUin poga Vaccinium, asnsio-
Lmxces, Kak n Oxycoccus macrocarpus, npegcrasutenamu cem. Ericaceae. Ero ocHoBoOI ABNAOTCA a30THUKCUPY-
towue 6akTepum 1 apbycKynspHO-MUKOPU3HbIE FPUOLI, BXOAsLLME B COCTaB MpenapaTa, KOTopble pa3mMHOXaroTCs
Ha MOBEPXHOCTU KOPHEBOW CUCTEMbI 1 CNOCOOCTBYIOT HAKOM/EHNIO B1OMIOMMYECKOro asoTa U ocgopa, CTUMY-
NVPYHIOLLIETO Y pacTeHuiA pa3BUTUE pu3ochepbl M POCTOBYIO iyHKLMIO [1; 2].

HayuHblil 1 NpakTUYecKnii NHTEpecC B 3TONM paboTe NpeacTaBnseT UCCNefoBaHWe OTBETHOWM peakuuun Ha uc-
MbITbIBaEMbIE arponpremMbl NAOAOHOCALLMX PACTEHNI K/KOKBbI, YXXe BCTYMNUBLUMX B YCTOWUMBBIA reHepaTUBHbII
nepvog, passutus. Ha ABYX peKy/bTUBMPYEMbIX yHaCTKaxX TOPGSHbIX MECTOPOXAEHWIA BEPXOBOro TWMa, pacrosno-
YXEHHbIX B LileHTPanbHOM 1 ceBepHOl YacTax benapycu, B 2018-2019 rr. NpoBOAUIOCL CPaBHUTEIbHOE UCCNen0-
BaHWe BANAHMS Ha3BaHHbIX BUAOB YA0BPEHUiA Ha coflepXXaHue B N0LaxX K/HOKBbI KPYMHOMIOAHON OpraHuyecKumx
KWC/OT, a TaKkXKe YrneBoLoB Y PEHOSbHbLIX COeLUHEHWIA.

Matepuasibl 1 METOAbI UCCef0BaHNA

WccnenoBaHve BAWSHNUSA MCMbITbIBAEMbIX BUAOB YA06PEHNI Ha GUOXUMUUECKMIA COCTaB NIOA0B NATUAETHUX
pacTeHwuiA AByX MoaeNbHbIX copToB O. macrocarpus - Ben Lear (U3 paHHecnenbix) v Stevens (M3 NO3gHECNENbIX)
Ob1N10 OCYLLECTB/IEHO B ABYX paiioHax cTpaHbl - CmoneBuyckoM (MuHckas 06n.) u Jokwwunukom (Butebekas 06.),
pacnonoXeHHbIX ApYr OT Apyra Ha paccTosHumM 250 kM. Cxema O4HOTUMHbIX NOMEBbIX 3KCMEPUMEHTOB BK/IlOYana
5 BapnaHTOB MpW 3-KpaTHOW MOBTOPHOCTM OMbITOB: 1) KOHTPO/b, 6€3 BHECEHNS YA0OPEHWIA; 2) npMnocafo4yHoe
(B Mmae) nyHo4HOe BHeceHWe yaobpeHus Basacot Plus 6 n3 pacueta 1,5 r nog pacteHue; 3) HekopHeBas 06paboTka
BEreTUPYHOLLMX pacTeHWin pacTBOPOM YA06peHNs SKOryM-KOMMIEKC B KOHLUeHTpauun 15 ma Ha 3 11 Bogbl U3 pac-
yeTa 75 M Ha pacTeHwue; 4) npunocagoyHoe (B Mae) yHOUHOe BHeceHue 5 %-Horo pacteopa npenapata MaKnoP
13 pacyeta 0,2 N Nog pacTeHue; 5) npunocafoyHoe (B Mae) yHouHoe BHeceHne 10 %-Horo pacteopa npenapara
MaKnoP u3 pacuyeTa 0,2 1 NoA pacTeHne. B KaxAoM BapuaHTe 6bIN0 BbiCaXkeHO No 15 pacTeHWiA KaxXaoro copTa
K/THOKBbI KPYMHOMJIOAHOM.

[ns nonyyeHns nHpopmaLmm o0 GUOXMMUYECKOM COCTaBe NIOA0B OMbITHLIX PAaCTEHWI B NEPUOS, UX CbEMHO
3peNocTy B K&XXA0M BapuaHTe Onpefensnu cogep>xaHue cyxux Beulects no FOCT 28561-90 [3]; ackop61HOBOIA
KMCnoTbl (BUTaMuHa C) —CTaHAAPTHLIM MHAOMEHONNbHBIM MeTOAOM [4]; TUTPyeMbIX KMCIOT (06LLEen KNCNoT-
HOCTK) - 06BbEMHbIM METOLOM [4]; TMAPOKCUKOPUYHBIX KMCNOT (B NepecyeTe Ha X/I0POreHOBYHO) - CMeKTPOogo-
TOMETPMYECKMM MeTogom [5.]; pacTBOPMMbIX CaxapoB - YCKOPEHHbIM MoNymMuKpomeTogom no Awoboiicy [6];
MEeKTUHOBBIX BELLECTB - KaslbLMEBO-NEKTaTHbIM METOAOM [4]; CYMMbl aHTOLMAHOBbIX MUIMEHTOB - M0 METOLY
T. Swain, W. E. Hillis [7], ¢ nocTpoeHneM rpagynpoBOYHOM KPMBOW MO KPUCTAN/IMYECKOMY LMaHUAUHY, NOny-
YEHHOMY 13 NJIOA0B apOHMU YePHOMIOAHON U ounLLeHHOMY no meToguke HO. I CkopukoBoil n 3. A. LWadTaH
[8]; cobCcTBEHHO aHTOLMAHOB M CyMMbl KaTEXMHOB (C MCMOMb30BaHWEM BaHU/IMHOBOIO peakTuBa) - (HOTO3NEeK-
TpokonopumeTpuyecknum metogom [9; 10]; cyMmbl (hnaBOHOMOB (B nepecyeTe Ha PYTUH) - CNEeKTPOGOTOMETPU-
YyecKMM MeToaoM [4]; AyOWNbHbIX BELLECTB - TUTPOMETPUYECKUM MeTofAoM JleBeHTans [11]. AHanMTU4YecKue
onpefeneHns BbIMO/IHEHbI B 3-KpaTHOM OMOMOMMYecKon NOBTOPHOCTU. [laHHble CTaTUCTMYECKM 06paboTaHbl
C UCNob30BaHUeM nporpaMmbl Excel.

BbisiBNneHne Hambonee ah(heKTUBHLIX arpornpueMoB OCYLLECTB/ANIM Ha OCHOBE 3allMLLIEHHOro NaTeHTOM aB-
TOPCKOr0 CNocoba paHXMpoBaHNS 06BEKTOB UCCNEA0BAHNIA MO COBOKYMHOCTW aHa/IM3MPYyeMbIX NpU3HaKkoBs [12].
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Pe3ynbTaTbl UCCNEA0BAHUST U UX 0OCYXKAEHME

Mo HawwuM oueHKaMm, nnofbl copToB Ben Lear u Stevens B CMoneBNYCKOM p-He MUHCKOW 06/1. 1 copTa Ste-
vens B JJOKWNULKOM p-He BUTeOCKOIM 06/1. XapaKTepnu3oBa/ICh AOBOSIbHO 6MM3KMMK MeXAy COo00i Anana3oHa-
MW BapbMpOBaHWs B paMKax 3KCMepPUMEHTa YCPeAHEHHbIX B ABYXNETHEM LMK/E UCCNef0BaHW KOMMYECTBEH-
HbIX XapaKTepUCTUK BUOXMMMYECKOr0 COCTaBa, COCTaBAIOLLNX ANS COAepXKaHUs cyxux BellecTts: 12,5-14,1 %,
12.0- 154 n 11,3-13,2 % npu cofepXXaHnn B CyXOi Macce CBOOGOAHbLIX OpPraHNUYecKMX KucnoT - 16,5-21,6 %,
15,5-21,2 n 18,3-22,6 %; acKopbuHOBOW KUCNOTbl - 374-468 mr/100 r, 383-467 u 365-540 mr/100 r; ru-
APOKCUKOPUYHBIX KuUcnoT - 658-739 mr/100 r, 643-670 n 489-757 mr/100 r; pacTBOpPMMbIX CaxapoB -
22.0- 31,0 %, 21,3-31,0 n 21,5-25,5 %; nekTMHOBbIX BewectB - 5,5-7,3 %, 5,9—+,1 n 5,7-7,2 %; 6uogna-
BoHongoB (P-BuTammHoB) - 12715-15348 wmr/100 r, 13563-15848 n 11737-17546 mr/100 r, B TOM uucne
aHToLUMaHOBbIX NUrMeHToB 8424-11401 mr/100 r, 8580-11648 n 7033-10231 mr/100 r (M3 HUX COBCTBEHHO
aHToumaHoB 2050-2945 mr/100 r, 1400-3240 n 350-1180 mr/100 r, nelikoaHToumaHoB 6234-8456 mr/100 r,
6701-8408 n 6074-9191 mr/100 r), katexuHoB 2015-2639 mr/100 r, 23400-3328 n 3224-4719 mr/100 r, hna-
BOHOMOB 1657-1978 mr/100 r, 1736-2201 1 1480-2908 mr/100 r n gy6unbHbIX BewecTs 3,04-3,70 %, 3,33-4,03
n4,74-5,36 % cooTBeTcTBEHHO. Cofep)KaHMe B MnoLax OMbITHbIX TAKCOHOB K/THOKBbI JOBOJIbHO 3HAYMMOTO Mnpe-
06nagaHnsa TUTPYEMbIX KACNOT B COYETAHWUMN CO CPABHUTENLHO HEBBICOKMM KOMIMUYECTBOM PAcTBOPMMbIX CaXapoB
06YCNOBWN0 HNU3KNE 3HAYEHUS UX CaXapOKMUCMIOTHOIO MHAEKCA, ONpeaenseMoro COOTHOLEHWEM JaHHbIX MOoKa3a-
TeNiei N XapaKTepu3yHLLEro BKyCOBbIe CBOCTBA Ar04HOM NpoayKumu. Mpu 3TOM AMana3oHbl ero BapbypoBaHms
B pamKax akcnepumeHTa coctasnsnm 1,10-1,75, 1,06-1,60 1 1,05-1,36 COOTBETCTBEHHO.

Mpn OTHOCUTENIBHOM CXOACTBE MPUBELEHHBIX AMANAa30HOB BapbUpPOBaHUA 00603HAYEHHBIX MPU3HAKOB B M/10-
[,ax ONbITHbIX PAaCTEHWI BCE XXe HeNb3sl He 06paTUTb BHUMaHWS Ha NpuMepe copTa Stevens Ha UX BeCbMa Bblpasu-
Te/lbHble MEXPernoHasbHbIe Pa3NNYmns, 0 CTEMEHN KOTOPbIX MOXHO CyAMTb NO AaHHbIM Tabn. 1

Tabnuuya 1

MexpernoHanbHble pa3nnung (JOKWMULKUA p-H/ CMONEBUYCKNI p-H)
Guoxmmmuyeckux xapaktepuctuk nnogos O. macrocarpus copTa Stevens B BapuaHTax nonesoro onbita, %

Table 1
Interregional differences (Dokshitsky district / Smolevichi district)
of biochemical composition of O. macrocarpus fruits cv. Stevens in variants of field experience, %
MoKasaTens BapuaHTbl onbiTa
KoHTponb Basacot Plus 6 JKOrym-Kommnaekc 5% MaKnoP 10 % MaKnoP
Cyxue BelecTBa -14,3 -20,4 +10,0 +6,6 -
CBO6GOAH. OpPraHnWy. KMCNOTbI +18,1 +20,2 -11,3 -9,9 -8,9
AckopbunHoBas kucnota -4.,8 +14,1 -11,6 +20,0 -15,3
FTMAPOKCUKOPUYH. KUCNOTHI +17,8 -27,1 +11.,4 +7,3 +13,1
PacTtBopuMble caxapa - -21,0 -17,7 -13,4 -
CaxapoKWCNOTHbIA MHAEKC -14.,6 -34.,4 -7,5 -3,7 +10,4
MekTMHOBbLIE BeU,ecTBa - - - +5,5 -
Co6CTBEHHO aHTOLMaAHBI -15,7 -89,2 -61,4 -56,9 -56,5
NelikoaHTOLMAHbI -15,4 -20,5 -5,1 +15,3 +20,4
CyMMa aHTOL. NUTMEHTOB -15,5 -39,6 -20,4 - -
KaTeXnHbl +69,6 +37,8 +74.,4 +69,9 +32,4
® NaBOHONbI +25,0 -20,4 +58,1 +20,5 +49,5
Cymma 6nodnasoHonjos +8,6 -25,9 +8,1 +14,2 +14,7
Oy6unbHble Belw ecTBa +43,8 +33,0 +44.7 +37,4 +24.,6
CyMMapHbl /i nokasaTenb +102,6 -193,4 +71,7 +112,8 +84.,4

MpumeyaHue. Mpouepk (-) 03HAUaeT OTCYTCTBME CTATUCTUYECKM 3HAUUMBIX N0 t-KpuTeputo CTblogeHTa pasnuunit npup<0,05

3ameTuM, YTO HaMpaB/feHHOCTb AaHHbIX Pas/IMYniA N UX OTHOCUTENbHbIE pasMepbl OMpPeaensncy BULOM UC-
NoNb3yeMbIX YA0OPEHNI 1 XMMNYECKOW MPUPOAOIA UCCNeAyeMbIX COeAMHEHWIA. Tak, Ha CPaBHUTENbHO HEBOMbLLOM
paccTosHUM MeXAY OMbITHbIMU CTalMOHapamMy B JJOKLIMLKOM p-He M10f4bl 3TOr0 copTa B 60/bLLUMHCTBE BapuaH-
TOB OMbITa 0Ka3a/MCb B MEHbLLEN CTEMEHN HACLILLEHHBbIMU, YeM 3KCMEPUMEHTAMbHbIE aHaIOr B CMOEBUYCKOM
p-He, Ha 9-11 % cBOOOAHbLIMM OPraHNUYeCKUMN KncnoTamm, 5-15 % ackopbMHOBON KMCNOTOR, Ha 13-21 % pac-
TBOPUMbIMU caxapamu npy MeHbLINX Ha 4-34 % 3HaYeHMsX CaxapOKMCMOTHOIO UHAEKCA, CBUAETENbCTBYHOLLMX
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06 nx 6onee KUCNOM BKYCe, HO MPWY OTHOCUTE/IbHON CONOCTaBUMOCTY NapaMeTpOB HAKOMEHNS NEKTUHOBbLIX
BelllecTB. pn 3TOM OHK XapakTepmn3oBanucb Ha 16-40 % MeHbLIMM COLepXXaHWEeM aHTOLWAHOBbIX MUTMEH-
TOB, B TOM 4ucne Ha 16-89 % co6CTBEHHO aHTOLMAHOB U Ha 5-21 % nelikoaHTOLMAaHOB, TOra Kak Ans KaTe-
XWHOB 1 (P1aBOHO/I0B 6b110 NOKa3aHo Ha 32-74 n 21-58 % 60nee BbICOKOE CofepXKaHne, CnocobCTBOBaBLLEe
yBenmyeHuto Ha 8-15 % obulero Konmyectea P-BuTaMMHOB. Hapsagy ¢ 3TUM B CEBEPHOM permoHe Habnoga-
Nacb 3aMeTHas akTMBM3auUWs, Mo CPABHEHUIO C LEHTPaIbHbIM, HAKOMIEHNA B N104ax copTa Stevens n gpyrmx
COeMHEHUI (heHONbHOW NPUPOAbI, B YaCTHOCTW, TUAPOKCUKOPUYHBIX KACNOT Ha 7-18 % un gy6bunbHbIX Be-
WwecTB (TaHMHOB) Ha 25-45 %.

MocKonbKy 0603Ha4YeHHbIe Bbille LOMUHUPYIOLLME TEHAEHLUUN B XapaKTepe MeXPervoHaibHbIX pasinyunii
B GMOXMMMNYECKOM COCTaBe M/I0A0B MPOCAEXUBAIMCL HE BO BCEX BapuaHTax OMbITa, & NapameTpbl HaKoMIeHus
nccnefyemMbix COefUHEHUI XapaKTepu3oBaIMCh 3aMeTHOM BapuabenbHOCTLI0 B paMKaxX SKCNepuMeHTa, TO 415
BbISIB/IEHWS BAPUAHTOB OMbITa C HAMGOBLUNM U HAUMEHbLLIUM NPOSIBNEHWUEM AaHHbIX pa3nnyuii, Obina onpesgene-
Ha CyMMapHas Be/IM4mHa NocnefHuX, ¢ y4eToM UX HanpasfieHHocTy (Tabn. 1). Kak Bugum, B yCNOBUSAX CEBEPHOIO
palioHa B KOHTPO/E ¥ B BapMaHTax OnbITa C NPUMEHEHUEM OPraHUYecKnX yL06peHniA UMeno MecTo yBennyeHue
Ha 72-113 % cymmapHOro aghekTa B M3MeHEHUW KayecTBa NioLoB copTa Stevens No COBOKYNHOCTU 14 xapak-
TepPUCTUK BUOXMMUYECKOT0 cOCTaBa. 10 CpaBHEHMIO C LIEHTPasIbHbIM PailoHOM OHO Hanbosee 3HaUYMTENbHOE Mpu
ncnonb3oBaHun 5 %-Horo MaKnoPa, Torga Kak BHeCeHUe MUHEPaIbHOro yA06peHns cCnocobCTBOBAIO €ro CHM-
XeHuto noyTtu Ha 200 %.

BmecTe ¢ TeM Ha (JOHe WCMbITbIBAEMbIX arponpuemMoB Oblfia yCTaHOB/IEHA CYLLECTBEHHas TpaHCchopMaLuus
OGMOXMMMNYECKOTO COCTaBa NAoA0B, CTeMeHb KOTOPOR, KakK U B MEXPEernoHanbHbIX pasnuusx, onpegensnach He
TO/IbKO XMMUYECKOW NPUPOLOA feNCTBYIOLLMX BELLECTB, HO U FEHOTUMOM OMbITHLIX pacTeHni. Tak, B CMONeBUY-
CKOM p-He NPOBOANN UCCNeL0BaHMWS C BYMS COPTaMu K/HOKBbI, NpY 3TOM Yy copTa Ben Lear He 6b1/10 BbISBNEHO
3HAUYMMOr0 BAUAHNA MUHepanbHOro yao6peHns n 5 %-Horo MaKnoPa Ha cofiep)xaHune B HUX Cyxux BellecTs. Of-
HaKo MpU MCNob30BaHUM JKorym-kommnnekca n 10 %-Horo MaKnoPa Habntofanock ero ysenmueHue He 6onee
Yem Ha 5-9 % Mo cpaBHEHMIO C KOHTPO/EM, TOrAa Kak y copTa Stevens BO BCeX BapMaHTaX OMbiTa C BHECEHWEM
YA0OPEHNI OTMEUEHO CHWXKeHWe JaHHOro nokasatens Ha 8-22 %, a Haubosee 3HaunTelbHOE NPU NPUMEHEHUN
JKorym-komnnekca n 5 %-Horo MaKnoPa (tabn. 2). Mpu 3ToM y paHHeCnenoro 1 No34Hecnenoro CopToB K/oK-
Bbl YCTAHOB/EHbI MPSMO NPOTWUBOMO/OXHbIE TEHAEHUUN B U3MEHEHUN COAepPXXaHUs CBOBOLHbIX OpraHUYecKmx
N acKOPOVMHOBOIN KUC/IOT OTHOCUTENbHO KOHTPONs. Tak, ecim y NepBoro TakcoHa MCnoib3oBaHWe BCeX BUAOB
yA00peHnin B OCHOBHOM MHIMBUPOBaNo 6UOCKMHTES faHHbIX COeAnHEHNIA Ha 7-18 1 6-20 % COOTBETCTBEHHO, TO
y BTOPOro Habntoganack akTMBMU3aLmMa X HakonaeHns Ha 21-37 1 8-22 %, HaviMeHee BblpaXKeHHas Npy BHeCEHU
Basacot Plus 6. 3ameTum, 4TO 1 B yCNIOBUAX CEBEPHOr0 JLOKLLMLIKOr0 p-Hay copTa Stevens npocnexmnsanmncb cxoa-
Hble TEHAEHLMN B U3MEHEHUN COAEPXKaHUA CYXUX BELLECTB, TUTPYEMbIX aCKOPOMHOBOW KUCNOTOM B BapuaHTax
OMbITa C UCMOMb30BaHMEM YA06PEHNIA, HO C UHOI CTEMEHLIO BbIPA3UTENbHOCTY.

B aByx paiioHax, rge npoBOAMIOCL MCCefoBaHWe, BHECEHME BCeX BUAOB yA06peHMI cnocobCTBOBANO
3aMeTHOWN aKTMBM3aLUN HAKOMNEHUs B NA0AaxX KAKOKBbl MEKTUHOBbLIX BeLLeCTB - Ha 12-33 % y copTa Ben
Lear n Ha 12-27 % y copTa Stevens npu HambGofblUel ee BbIpasUTeNbHOCTU HA (JOHE NMPUMEHEHUS IKO-
rym-KomMmnnekca n ocobeHHo 10 %-Horo MaKnoPa. AHanorMyHoe CTUMynupytoLlee AeiCTBUE NPUMEHSEMbIE
arponpueMbl OKasblBa/in U Ha GUOCUHTE3 PaCTBOPUMBIX caxapos. Mpu aTom y copTa Ben Lear yBennyeHue
nx cofepxxaHus Ha 17-41 % no cpaBHEHWIO C KOHTPOSIEM OTMEYEHO BO BCEX BapuaHTax onbiTa, 0CO6eHHO
npy MCMNONb30BaHNN JKOryM-Komnaekca. Mogo6HbIin spgekT 6bl1 yCTaHOBAEH M Yy copTa Stevens npu Hau-
6o/bLleM ero nNposBaeHn B CMOSIEBUYUCKOM p-He, B KOTOPOM YBENNYEHME COLEPXKaHUs PacTBOPUMBbIX caxa-
pos coctaBunio 33-46 %, Torga kak 10-19 % - B Jokwuikom p-He. OfHako B 060MX pailoHax uccnefosa-
HWUIA Hanbonee 3HaYMTENIbHBIM YCUIEHNEM UX HaKOM/eHWs, Kak 1uy copta Ben Lear, 6bin 0TMeYeH BapuaHT
onbITa ¢ 06paboTKamm IKOryM-KOMMAEKCOM NpU OTCYTCTBUM 3HAYUMBIX M3MEHEHUM Ha (POHe NPUMEHEHUS
10 %-Horo MaKnoPa (Ta6n. 2).

BmecTe ¢ Tem nokasaHHOe Bbille CyllecTBeHHOe obefHeHMe NnofoB copTta Ben Lear cBo6oAHbIMKU Opra-
HUYECKMMW KNCNOTaMW BMeCTe C 060ralleHeM X pacTBOPUMbIMY caxapamiy OKa3aso NO3UTUBHOE BAUSAHME
Ha MX BKYCOBble KayecTBa, YTO MOATBEPXKAANOCh YBE/IMUYEHNEM MOKa3aTessl CaxapoOKUC/IOTHOTO MHAEKCa Ha
8-59 % OTHOCUTENbHO KOHTPO/ISA, NPY HanbobLLeM UCMONb30BaHUN JKOTYM-KOMMNIEKCa U HAUMEHbLLEM - Ha
(hoHE BHECEHUS MUHePanbHOro yaobpeHns. YnydlleHue BKyca naoLos copTa Stevens B palioHax uccnenoBa-
HWUIA NPOSIBUNOCH MeHEee BbIPasuTeNnbHO, MPUYEM NULWbL B OTAE/IbHbIX BapuaHTax OMnbiTa, 4To 6bi10 06YyCNoB-
NEeHO aKTuBM3aL el HAKOMNIEHUS B HUX TUTPYEMbIX KUCNOT, Hanbosee cyLecTBEHHON B CMOIEBUUCKOM p-He.
Mpn 3TOM yBeNMYeHWe CaxapoOKMCNOTHOrO MHAEKCa NAOAOB MO CPAaBHEHMIO C KOHTPO/SeM B 060MX painoHax
He npesbllWwano 7-17 %. bonee Toro, BHeceHne 10 %-Horo MaKnoPa B CmoneBuuckom n Basacot Plus 6
B JOKLWMLKOM p-He 06YCN0OBMIO ero CHuXeHne Ha 23 1 10 % COOTBETCTBEHHO, YTO CBUAETENLCTBOBAIO 06
YXYALWEHUW BKyCa MI0L0B.
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Tabnuua 2

OTHOCUTENbHbIE Pa3IMYNsA BAPUAHTOB MONEBOr0 ONbITA C KOHTPONEM
no 6MOXMMNUUYECKUM XapakTepucTukam nnogos OXycocCUS Macrocarpus B paiioHax uccnefoBaHuii, %

Table 2

Relative differences in the biochemical composition of Oxycoccus macrocarpus
fruits in field experiments in the areas of research, % of control

BapuaHThb! onbiTa

Mokasarer Basacot Plus 6 IKOryM-KOMI/IeKe 5 % MaKrnoP 10 % MaKrnoP
CMoneBnUCKmMii p-H MUHCKO 061.

Copt Ben Lear
Cyxue BelLecTBa - +5,4 - 49,3
CB060OAH. OpraHny. KMcnoTsl +7,5 -11,9 -6,5 -17,9
AcKopburHoBas Kucnota -6,6 -18,5 -20,2 -16,2
TMOPOKCUKOPUYH. KUC/OTbI - +6,6 -5,1 -
PacTBOpuMbIe caxapa +16,8 +40,9 +28,6 +16,8
CaxapoKMCNOTHbIN NHAEKC +8,2 +59,1 +37,3 +41,8
lMeKTUHOBLIE BellecTBa +12,1 +26,2 +20,7 +33,2
Co6CTBEHHO aHTOLMaHbI -4.1 +34,5 +28,3 -6,4
JleiikoaHTOLMaHbI +22,1 +35,6 +15,7 +24,1
CyMMa aHTOL,. MUIMEHTOB +15,3 +35,3 +19,0 +16,2
KaTexuHbl +9,1 -15,1 - -16,7
D NaBoOHONbI - - -11,5 +5,6
Cymma 6uothnaBoHONL0B +12,3 +20,7 +11,6 +8,4
[y6unbHble BelecTsa +21,7 +16,4 +5,3 +8,2

Copr Stevens
Cyxue BelLecTBa -7,8 -22,1 -21,4 -15,6
CB06OAH. OpraHnY. KMCcnoTsbl +21,3 +36,8 +36,8 +30,3
AcKopburHoBas Kucnota +7,7 +18,6 +17,4 +22,0
MMAPOKCMKOPMYH. KMCNOTHI +4,3 - - -
PacTBopuMmble caxapa +40,8 +45,5 +32,9 -
CaxapoK1CNOTHbIN NHAEKC +16,8 +7,3 - -22,6
MeKTUHOBLIE BelllecTBa +11,9 +19,6 +11,6 +21,7
Co06CTBEHHO aHTOLMaHbI +131,4 +77,9 +65,7 +70,7
JleiikoaHTOLMaHbI +17,1 -6,7 +8,4 +6,3
CyMMa aHTOL,. MUIMEHTOB +35,8 +7,1 +17,7 +16,8
KaTexunHbl -15,9 5,1 -7,0 +19,6
D 1aBoOHONbI -15,5 -21,1 -12,8 -11,6
Cymma 6uotnaBoHONL0B +16,9 - +7,7 +12,8
[y6unbHble BellecTBa +16,8 - - +13,3

JoKwuuKnii p-H Butebekoli 061,

Coprt Stevens
Cyxue BelLecTBa -14,4 - - -
CB060OAH. OpraHny. KMcnoTsl +23,5 - +4.,4 -
AcKopburHoBas Kucnota +29,2 +10,1 +48,0 +8,6
["MAPOKCUKOPUYH. KUCNOTHI -354 -34 -8,6 -
PacTBOpuMbIe caxapa +10,2 +18,6 +14,0 -
CaxapOoK1CNOTHbIN NHAEKC -10,3 +16,2 +10,3 -
lMeKTUHOBLIE BelllecTBa +12,7 +26,9 +21,9 +24,2
C06CTBEHHO aHTOLMaHbI -70,3 -18,6 -15,3 -11,9
JleiikoaHTOLMaHbI +10,0 +4,7 +47,7 +51,3
Cymma aHToL,. NMUTMeHTOB - - +37,5 +41,0
KaTtexuHbl -31,7 - -6,9 -6,6
®NaBoOHONbI -46,2 - -16,0 +5,7
Cymma 6uocthnaBoHONL0B -20,3 - +13,3 +19,2
[y6unbHble BelecTBa +8,1 - -4.4 -

MpumeyaHue. Mpoyepk (-) 03Ha4aeT OTCYTCTBME CTATUCTMYECKW 3HAUYMMBIX MO t-KpuTepuio CThIOAEHTa pasfvymii ¢ KOHTPONEM Mpu
p<0,05
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YcuneHme MUHEPasbHOro NUTaHWS KOKBbI KPYNHOMNIOAHON Crnoco6CTBOBAN0 3aMeTHOM aKTUBM3aL MM HaKo-
nAeHus B naogax gyounbHbIX BELLECTB, MMaBHbIM 06pa3oM y paHHeCnenoro copTa, YTo NOATBEPXKAAN0CH YBENU-
YeHNeM UX CoflepXKaHns Ha (hOHe BCEX UCMbITbIBAEMbIX arpornpueMoB Ha 5-22 %, a HanbonbLleM Mpy BHECEHUN
Basacot Plus 6 1 HanmeHbLLEM B BapuaHTax ¢ npuMeHeHnem MaKnoPa. Y no3gHecnenoro copta KNtOKBbl CTUMY-
NNPYIOLW WA 3(h(hekT OT UCNOMb30BaHNSA YA00peHUI B 3TOM NiaHe NPOABWUACA TOMBKO Npu BHeceHUN Basacot Plus
6 1 10 %-Horo MaKnoPa, npuuyem B JJOKLUWLKOM pP-HE OH MOATBEPAW/ICA NMULLL NP NMPUMEHEHUN MUHEPASTEHOTO
ya06peHns, Torga Kak B OCTa/lbHbIX C/TyYasx 3HAUUMbIX Pasinynii ¢ KOHTPOSIEM BbISIBAIEHO He 6bIfO.

Oco06bIii Hay4HbIN U NpaKTUYeCKNiA MHTEPEC B JaHHbIX UCC/eA0BaHNAX NPeACTaBAAeT OTBETHasA peakLuus 6u1o-
thnaBoHOUAHOro (P-BUTaMMHHOIO) KOMI/IEKCA M/I0L0B K/IOKBbI HA UCMbITbIBAEMbIE arponpueMsl. Kak cnefyet u3
Tabn. 2, X NpUMeHeHWe crnocobCcTBOB/IO 060raLleHN0 ATOAHOM NPOAYKUMN AaHHBIMWU COeMHEHMAMU MO CpaB-
HEHWIo C KOHTposieM Ha 8-21 %y coptaBen Lear 1 Ha 8-17 %y coprta Stevens. Ipu 3TOM 415 NEpPBOro TakcoHa
Hanbonee pe3ynbTaTUBHbLIMK GblNN 06PabOTKM DKOrymM-KOMMIEKCOM, A5 BTOPOro - BHeceHue Basacot Plus 6.
B ceBepHOM [lOKLLMLIKOM p-He TakXKe Habnto4anock ycuneHne HakonaeHus NoanMeHonoB B Niogax copTa Stevens
Ha 13-19 %, HO TO/MbKO B BapuaHTax OMblTa C MCMONb30BaHMEM MWUKpPOBGHOro npenapata MaKnoP, Torga Kak
BHECEHME MOMHOI0 MUHepabHOro yaobpeHUs 00yCnoBUAO CHUDKEHME UX cofepXkaHns Ha 20 % OTHOCUTENIbHO
KOHTpons. Mpy 3ToM B 060MX palioHax UCCNefoBaHUiA NPUMeHeHe IKOryM-KOMMIeKca Ha pacTeHUsAX AaHHOro
copTa 0Kasanocb abCcontoTHO HEAM(HEKTUBHBIM.

B cocTae P-BUTaMWHHOIO KOMMNJIEKCA NAOLOB K/HOKBbI KPYMHOMIOAHON JOMUHMPYIOLLAA POb MPUHALNEXUT
aHTOLMAHOBbLIM MUTMeHTaM, SBASKOWMMAUCA OCHOBHLIMWU UCTOYHUKAMMW aHTUOKCUAAHTHOW akTMBHOCTU. Cnegyet
OTMETWTb, YTO B U3MEHEHUM UX COAEPXKaHWS Ha (DOHe MCMbITbIBAEMbIX arponpueMoB HalliM OTpaKeHWe OCHOB-
Hble 3aKOHOMEPHOCTW, YCTAHOB/IEHHbIE 415 00LLEro KonuyecTsa 61uognaBoHonoB. Mpu 3TOM 415 060MX TaKCOHOB
K/IOKBbI B CMO/IEBUYCKOM P-He BObIN NOKa3aHbl CXOAHbIE AMana3oHbl BapbyPOBaHNS OTKIOHEHWIA OT KOHTPOAA
06LLEro KOIMYeCTBa aHTOLMaHOBbIX MMIMEHTOB B npefenax 15-35 % y paHHecnenoro u 7-36 % y no3gHecneno-
ro copTa nNpu HambonbLUEM 3dheKTe B MEPBOM Cy4vae nNpu 06paboTkax IKOrym-KOMMIEKCOM, BO BTOPOM - Mpu
BHeceHuU Basacot Plus 6. BMecTe ¢ TeM 1 copTa Stevens 6blfia nokasaHa 60/ee BblpaXKeHWs akTUBU3aLWA B N10-
flax 6uocmHTe3a COGCTBEHHO aHTOLMAaHOB, TOr4a Kak ans copta Ben Lear - neiikoaHTouMaHoB. Tak, ecnv yBenu-
YyeHue cogepXXaHns NepBbIX Y paHHECMENoro copta 0TMEYEHO TOMIbKO NPY UCNOoJb30BaHUN 5 %-Horo MaKnoPa
N DKOryM-KoMIeKca 1 He npesblwano 28-35 % 0THOCUTENbHO KOHTPOA, TO Y NO34HEeCnenoro copta nogobHoe
yBeNUYeHNe NMESI0 MeCTO BO BCeX 6e3 UCK/UEHNS BapMaHTax onbiTa ¢ NPUMEHeHEM YA0BPeHUiA 1 LOCTUIano
66-131 %. Npwn 3TOM ANA NeliKoaHTOLMaHOB Oblfia MoKa3aHa 06paTHas KapTuHa - 60/ee BbIpaXXEHHOE YCUNeHNe
HakonneHus y copta Ben Lear - Ha 16-36 % npotmB 6-17 % y copTa Stevens. B JOKLWWLKOM p-He B Xapakrepe
M3MEHEHWIA COAepPXXaHNA aHTOLMAHOBbLIX MUTMEHTOB B NI04AX 3TOFO COPTa OTHOCUTE/ILHO KOHTPOMS TaKXe Mpo-
SIBUNOCH BbIPAXXEHHOE CXOLCTBO C YCTaHOB/IEHHbIM 15 06LLEro KonmyecTsa buoghnasoHoOMA0B. Ha 310 yKa3biBasio
ycuneHme nx HakonneHus Ha 38-41 % TonbKo Ha (hoHe BHeceHMsi npenapaTa MaKnoP npu oTcyTCTBUM BAUSHUA
Ha AaHHbIN NokasaTenb OCTa/lbHbIX arponpuemMoB. Ho B oTanymne oT CMONMEBUUCKOrO p-Ha, 34ech Habnoaanoch
oboratleHune nNaogoB fneikoaHToumaHaMmmn Ha 5-51 % Ha hoHe nx obefHeHUs Ha 12-70 % co6CTBEHHO aHTOLMa-
Hamu (Tabn. 2).

UTo KacaeTca KaTexnHOB ¥ (h1aBOHOMOB, TO Y copTa Ben Lear npu ncnons3oBaHUM OpraHuyecknx yaoopeHuin
(9korym-komnnekca n 10 %-Horo MaKnoPa) Habnwoganocb MHrmérupoeaHme 6uocMHTE3a NepebixX Ha 15-17 %
N OTCYTCTBME [AOCTOBEPHOr0 BANAHUA Ha UX codepXaHue 5 %-Horo MaKnoPa, Torga Kak BHeceHe MUHepasibHo-
ro yfobpeHns CTUMYMPOBASIo MX HakonaeHue Ha 9 % OTHOCUTENIbHO KOHTPOAA. [py 3TOM NPOTUBOMOJIOXKHbIE
Mo 3HaKy A0CTOBEpPHblE M3MEHEeHUs B cofepXaHun (hnaBoOHONOB B npefenax 6-12 % 6blIn BbISB/EHbI TOMBLKO
B BapWaHTax onbiTa ¢ npumeHeHneM MaKnoPa. B oTanume oT paHHecnenoro, 4as no3gHecnenoro copTa Ha (hoHe
NCMbITbIBAEMbIX arponpruemMoB 6b1/10 NOKa3aHO MPeNMYLLECTBEHHOE CHIDKEHUE COLEPXaHWs U KaTEXMHOB, 1 (na-
BOHO/10B (Ha 5-16 1 12-21 %) OTHOCUTENbHO KOHTPONS, U Nnb BHeceHne 10 %-Horo MaKnoPa o6ycnosuno
aKTMBM3aLMIO HaKonaeHns nepebiX Noutn Ha 20 % (cm. Tabn. 2). AHanornyHble, Ho 60nee BbIPaXKEHHbIE He-
raTMBHble M3MEHEHMUS B COePXXaHWUM faHHbIX rpynn noaMgeHoNos B naogax copta Stevens Bbianv YCTaHOB/EHbI
1 B 6onee ceBepHOM JOKLIMLKOM p-He. Ha 3T0 yKa3blBasio MpenMyLLecTBEHHOe ocnabneHune Ux 6UocUHTE3a Ha
7-32 1 16-46 % no cpaBHEHWIO C KOHTPO/IEM, NpUYeM 06paboTKN IKOryM-KOMMIEKCOM He OKaszaiv 3Ha4YMMoro
B/IMSAHWSA HA HaKOMNJIeHVe BCeX KOMMOHEHTOB 6MOM1aBOHOUAHOIO KOMMNIEKCa NI0A0B JaHHOro copTa.

TakuM 06pa3om, NPUMEHEHNe UCMbITbIBAEMbIX BULOB YA06peHWI cCnoCcOBCTBOBANO CYLLECTBEHHOW TpaHcdop-
maLmmn 6MOXMMUYECKOro cocTaBa NaoLoB MOAENbHbIX COPTOB K/HOKBbLI KPYMHOMIO0AHOMW, Ha YTO YKa3blBan BeChb-
Ma Bblpa3uTe/ibHble pas3inumsa COOTBETCTBYHOLUMX BAPUAHTOB OMbiTa C KOHTPO/IEM B COAePXaHuu nccnesyembix
COefIMHEHW, KOTOpbIe B OTAE/bHbIX CyYasx He NOAYUYUAN CTaTUCTUUECKOro NOATBepPXKAeHUS. C Lefblo BbisB/e-
HWS arponprema ¢ Haubonee 3ameTHbIM MNO3UTUBHLIM BAUAHWEM Ha GUOXMMUYECKMIA COCTaB N0LOB, ObIIO MPO-
BeJeHO paHXMpOoBaHWe BapvaHTOB OMNbITa B MOPSAKE CHUKEHWUS UHTErpasibHOro YpoBHSA MX NUTaTeNlbHON W BU-
TaMWHHOW LLEHHOCTU MO COBOKYMHOCTW NoKasaTeneid, NpuBefeHHbIX B Tabn. 2 [12]. Mo BenuunHe amMnantypl
NOMOXMUTENbHbIX Y OTpULAaTE/IbHbLIX Pa31UYKiA BAPUaHTOB MO CPABHEHUIO C KOHTPO/EM 14 uccnefyeMbix XxapakTe-
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PUCTUK GBMOXMMMUYECKOTO COCTaBa NA0A0B, MPVBEAEHHOI B Tab. 3, Mbl MOXEM NpeAnonarath 0 CTeNeHN BAUSHUS
Ka)XX0ro MCnbITbIBAEMOr0 arponprema Ha KauecTBo N/040B OMbITHbIX PAaCTEHWIA, TOrAa Kak Ha OCHOBaHWM KpaT-
HOro pasMepa COOTHOLIEHWS MO3UTUBHBIX U HEraTUBHbIX CABUIOB MOXHO OblNI0 OLEHUTL CTEMeHb W3MEHEHI
VHTErpanbHOro YPOBHS MUTATENbHOW U BUTAMUHHOW LLEHHOCTU ATOAHON NPOAYKLMUM B Ty WAN UHYIO CTOPOHY,
MPWHSAB 32 1 KOHTPO/bHbI/ BapuaHT OnbITa.

Tabnuuya 3

OTHOCMUTENbHbIE PA3NMYNS BAPMAHTOB NOMEBOr0 OMNbITA C KOHTPO/IEM
no 6uoxmmMmuueckomy coctaBy nnogos OXycoccus macrocarpus, %

Table 3

Relative differences in the biochemical composition of Oxycoccus macrocarpus fruits in field experiments, % of control

BapyiaHT orbima [NonoxumenbHbid - OTpuuaTenbHbiA - AMIMTYaa  [onoUTeNbHBIA/OTPMUATENbHBIA  COBOKYMHB I 3dheKT
CMOoneBUYCKMIA p-H MUHCKOI 06n.
Copt Ben Lear

2 1251 10,7 1358 11,7 +14,4
3 280,7 455 326,2 6,2 +235,2
4 166,5 43,3 209,8 3,8 +123,2
5 163,6 57,2 220,8 29 +106,4
Copr Stevens
2 320,8 39,2 360,0 8,2 +281,6
3 2128 55,0 267,8 3,9 +157,8
4 198,2 41,2 239,4 48 +157,0
5 2135 49,8 263,3 43 +163,7
JOKLLNLKWIA p-H Butebekoii 0on.
Copr Stevens
2 93,7 2286 3223 04 -134,9
3 76,5 22,0 98,5 35 +54,5
4 197,1 51,2 2483 39 +145,9
5 150,0 185 1685 81 +131,5

Tak, B CMO/IEBMYCKOM pP-He Ha ()OHe BHECEHMS MUHEPabHOT0 N MUKPOGHOro yaobpeHuin ans copta Ben
Lear xapakTepn3oBaiUCb MEHbLUE aMNAIMTYAON BbISIBEHHbIX CABWIOB, MO CPaBHEHWUIO C COpTOM Stevens,
YTO CBMAETENbCTBOBANIO O MEHbLUEA BOCMPUMMYMBOCTM BMOXMMUYECKOr0 COCTaBa ero njiojoB K WX feid-
CTBMIO, TOrfda Kak npu o6paboTkax OKOrym-KOMMIEKCOM Habntoganack obpaTHas KapTuHa. OTMETUM, 4To
ans 060MX TaKCOHOB K/HOKBbI BO BCEX BapuaHTax OMbiTa 6bl10 MOKa3aHO JOMUHUPOBAaHWE MOMOXUTENIbHbIX
CLBWIOB OTHOCUTENIbHO KOHTPONSA, CBUAETENIbCTBOBABLLUEM O 3aMETHOM MOBbILUEHUN MHTErPasbHOrO YPOBHS
NUTaTeNbHOW M BUTAMWHHOM LIEeHHOCTM NnoAoB B 3-12 pa3 y copTa Ben Lear n 4-8 pa3 y copTa Stevens. 310
NOATBEPXKAAN0Ch TaKXe NOMOXUTENIbHLIMU 3HAYEHUSIMM COBOKYMNHOM0 adpdiekta oT 106 go 235 % B nepBoMm
cnyyae v ot 157 fo 282 % - BO BTOPOM.

B cOOTBeTCTBUM CO CHVXKEHWEM KPAaTHOro pasmepa COOTHOLUEHUS MOMOXKMUTENbHbLIX U OTPULLATENbHBIX CABU-
roB B GMOXMMMWYECKOM COCTaBe NI0A0B MOA AeACTBUEM UCMbITLIBAEMbIX arpONpPUEMOB BapuaHThI MOIEBOrO OMbl-
Ta 6blIM PacrofioXKeHbl CefyroLwmMm 06pa3oM: Y paHHecnenoro copta- 2 > 3 >4 > 5; y no3gHecnenoro copra -
2 >4 >5> 3 Npy pacxoXeHUn B 3TUX pAjax KpanHWX NO3WULMIA NO MHTErpa/lbHOMY YPOBHHO MMTaTe/bHOM
1 BUTAMUHHOW LLEeHHOCTY NnogoB B 4,0 1 2,1 pasa COOTBETCTBEHHO. 10 HalleMy MHEHMIO, B 060MX Cy4Yasx Hau-
6onee pe3ynbTaTUBHbLIM B Y/YYLUIEHUN KaUeCTBEHHOrO COCTaBa M/I0A0B MO COBOKYMHOCTU OMNpeaensiemMbiX npu-
3HAKOB OTHOCUTENbHO KOHTPO/S Oblfo BHECEHUE MUHEPaNbHOIO yA06peHns Basacot Plus 6, Hapsgy ¢ KOTOpbIM
[OBO/IbHO YCNELIHbIMW B 3TOM M1aHe Clef0Bano Npu3HaTth, B NEPBOM Clyyae, 06paboTKM IKOryM-KOMIIEKCOM,
BO BTOPOM - MCMO/Ib30BaHNe MUKpPOBHOro yao6peHns MaKnoP, ycTynasLuve no aeKTMBHOCTN NNANPYIOLLEMY
arponpuemy B 1,7—1,9 pasa.

BmecTe ¢ TeM B ycnoBusAX 60/ee ceBepHOro JOKLWNLKOro p-Ha B 60/bLUMHCTBE BApPUAHTOB OMbiTa, 0CO6EHHO
C UCMO0/Mb30BaHWEM JKOryM-KOMI/IEKCA, aMNINTYAa BbISIB/IEHHbLIX CABMIOB B GUOXMMWYECKOM COCTaBe M0L0B
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copTa Stevens OTHOCWUTE/IbHO KOHTPOJIA COOTBETCTBOBAsA 06/1aCTW 6o/ee HU3KMX, YeM B CMOSIEBUUCKOM p-He,
3HaYeHW, YTO YKa3blBaiO Ha MeHbLLIEe BO3AEICTBME HA HEFO UCMbITLIBAEMbIX arponpremoB. bonee Toro, Ha hoHe
BHeCeHUs MUHepanbHOro yaobpeHus Basacot Plus 6, npn3HaHHOro Hanbonee pesynbTaTMBHbLIM B LEEHTPa1bHOM
paiioHe, 3gecb 6blN10 YCTaHOB/IEHO JOMUHMPOBaHWE OTPULLATE/IbHBIX CABUIOB B KAYECTBEHHOM COCTaBe M/1040B,
CBUAETENLCTBOBABLUEE O €r0 ABHOM YXYALUEHUW NO CPABHEHUIO C KOHTPO/EM, 00YCNOBNIEHHOE CHUXEHWEM UHTE-
rpasibHOro YPOBHSA UX NUTaTE/IbHOW Y BUTAMUHHOM LIeHHOCTU B 2,4 pa3a. Ha 3T0 e YKa3biBasio 1 OTpULAaTEbHOE
3HayeHMe COBOKYMHOro ahhekTa, NMO3BONSAIOLLEIO 0XapaKTepU30BaTh AaHHbIA arponpuemM COBEpLUEHHO HEMpPUEM-
NeMbIM B 3TOM nnaHe. OTMETUM, UTO 3(heKTUBHOCTL IKOrym-kommnaekca n 5 %-Horo MakioPa nub He3Hauu-
TeNbHO YCTynana ycTaHOBNeHHON B CMONEBUYCKOM P-He, OfHaKO Hauboee pe3ynbTaTUBHbLIM BCe Xe CefioBaso
npusHaTb npumeHeHme 10 %-Horo MaKnoPa, 06ycnoBmBLLErO NOBbILLIEHME KayecTBa NiogoB B 8,1 pasa no cpas-
HEHUIO C KOHTpO/MeM. B aTOM cnyyae nocnefoBaTe/lbHOCTb BapuaHTOB OMbITa B NOPSAKE CHUKEHUS 3 deKTUB-
HOCTW UCNbITbIBAEMbIX arporpueMoB 6Oblfa TakoBoi: 5 > 4 = 3 > 1 >2 Npu pacxoXKAeHUn KpakHUX No3vuuii no
WHTErpasbHOMY YPOBHIO MUTATE/IbHOW U BUTAMUHHOM LLeHHOCTM Nnogos B 20 pas.

3aK/oueHmne

B pesynbTate uccnefoBaHus, UCNOMb3YA METO[ CPaBHEHMUS, Ha PEKYNbTUBUPYEMbIX YYACTKaX, BblObIBLUUX U3
MPOMBILLIEHHOI 3KCMyaTauum TOPMAHbIX MECTOPOXAEHWA BEPXOBOro Tuna, B CMONEBUUCKOM p-He MUHCKO
00/1. 1 B pacnofioXkeHHOM Ha 250 KM ceBepHee JJOKLUULIKOM p-He BuTebcKoli 06/1., BUOXMMNYECKOro COCTaBa Mo-
[oB copToB O. macrocarpus pa3HbIX CPOKOB CO3peBaHuUs - paHHecnenoro Ben Lear v no3gHecnenoro Stevens Ha
(hoHe BHECEHMS1 MUHepasibHOro yao06peHns Basacot Plus 6 n Mmukpo6Horo npenapata MaKnoP B 5- n 10 %-Holj
KOHLIEHTpaLWAX, a Tak)Ke HEKOPHEBbLIX 06paboTOK SKOrym-KOMIMIEKCOM, YCTaHOBMEHO ClefytoLLee:

- MexpernoHasnbHble pa3nyns B GUOXMMUYECKOM COCTaBe NJI0A0B NO34HECNeNIoro copTa Onpeaensinch Bu-
[IOM MCMOJb3YeMbIX YA0OPEHNIA N XMMWUUYECKOIN NMPUPOAOI OpraHMYeCcKnX coeanHeHuin. NokasaHo, 4To ¢ NpoaBu-
YKEHMEM Ha ceBep NPOUCX0AMN0 nx obeaHeHme Ha 9-11 % cBO6OAHLIMM OpraHMYecKMMK KucnoTamm, Ha 5-15 %
ackopbuHOBOW KMCNoToi, Ha 13-21 % pacTBOPUMbIMK caxapamu, Ha 16-40 % aHTOLMAHOBLIMW MUTMEHTaMMU,
B TOM ymcne Ha 16-89 % coOGCTBEHHO aHToLUMaHamy, Ha 5-21 % neiikoaHTOUMaHaMK MPU CHKEHUN Ha 4-34 %
MoKasaTesns CaXxapoKMC/OTHOIO MHAEKCA U OTHOCMTENLHOW CONOCTaBMMOCTM MapaMeTpOB HaKOMAEHNUS NEKTUHO-
BbIX BELLECTB, HA JOHe aKTMBM3AL MU HAKOMIEHUS TUAPOKCUKOPUYHBIX KACNOT Ha 7-18 %, Ay6UNbHbIX BELLECTB
Ha 25-45 %, KaTeXMHOB 1 (hNaBOHO/I0B COOTBETCTBEHHO Ha 32-74 1 21-58 %, 4To CNOCO6CTBOBANO YBENYEHUIO
Ha 8-15 % o6Luero Bbixoga P-BUTaMMHOB.

- B gByx paiioHax uccnefoBaHWil MPUMEHEHNE MUHEPanbHbIX U OpraHMYeckux yaobpeHuin cnocobcTBOBa-
NO CYLEeCTBEHHOW TpaHC(opMaLUm G1MOXMMUYECKOr0 CcOCTaBa MIoA0B KHOKBbI KPYMHOMAOAHOM, B KOTOPO Ha
(hOHe MEeXPEernoHasbHbIX, MEXBapPUAHTHbLIX U FEHOTUMMYECKUX PasMunil MOKa3aHO AOMUHUPOBAHME HaKoMu-
Te/lbHbIX TEHAEHUWI B COAEPXKaHNM 6ONBLUNHCTBA OPFraHNYECKNX COeAUHEHWIA.

- YcTaHoB/EHA NPEUMYLLLECTBEHHASA aKTUBM3ALMA HAKOMIEHUA AYOUNbHBIX Y NEKTUHOBLIX BelecTB Ha 12-33
n5-22 %, pacTBOPMMbIX caxapoB Ha 17-41 % Ha (hoHe NPOTMBOMOMOXHbIX TEHAEHLNIA B UISMEHEHWW COAEPXKAHUSA
TUTPYEMbIX U aCKOPOMHOBOIA KMC/OT y cOpTOB Ben Lear u Stevens: CHMXeHUM Ha 6-20 % y nNepBOro TakcoHa
1 yBennyeHun Ha 8-37 % - y BTOporo, 06ycnoBuBLLMX 60Jee BbIpaXXEHHOE YBe/IMYeHNe caxapoKUCIOTHOIO UH-
[leKca nofoB y paHHecnenoro copTa B npegenax 8-59 % npotue 7-17 % y no3gHecnenoro, HanbonbLiee - npu
06paboTKax DKOrym-KOMMIEKCOM.

- YCcuneHre MUHEPabHOT 0 MMTaHKsA CNOCOO6CTBOBA/I0 060raLLEeHNIO AITOAHOM MPOAYKL M 060MX COPTOB K/THOKBbI
P-BMTaMMHaMm Ha 8-21 % , 4yTo cnoco6CTBOBANO HaMbO/bLLIEN Pe3yNbTaTUBHOCTK A1 copTa Ben Lear, XxapakTepu-
30BaBLLIEr0cs 60/ee BbIpaXKEHHOI aKTMBM3aLMeil 6UOCHHTE3a NIEMKOaHTOLMAHOB, NPUMEHEHUS DKOMYM-KOMMJIEK-
ca, Torja Kak nns copTa Stevens, OTMeYeHHOro 60see akTMBHbIM HAKOM/JeHWeM COBGCTBEHHO aHTOLMAHOB, -
BHeceHue Basacot Plus 6 B CMoneBMYCKOM 1 MUKpoBGHOro npenapata MaKnoP B Jokwuykom p-He. Ha ¢hoHe
MCMbITbIBAEMbIX arpornpuemMoB MnokKasaHo 06efHeHNe NNOA0B Ha 7-46 % kaTexvHamu 1 (hnaBoHONaMK, Hanbonee
3HaYMTe/NbHOE B CEBEPHOM PernoHe, 0COBGEHHO MNPy BHECEHUN MUHEPa/ILHOTO YA00peHUs, MHIMBMpoBaBLLEero Tak-
YKe HaKoMn/eHne B HUX MMAPOKCUKOPUYHBIX KUCIIOT.

- B CMO0MeBMYCKOM p-He BCE UCMbITbIBAEMbIE arpornpuemsl Croco6CTBOBa/IN MOBLILIEHWUIO WHTErpasbHOro
YPOBHS MUTaTeNbHOW 1 BUTAMUHHOI LeHHOCTM NIOA0B MO COBOKYMHOCTU 14 mokasateneid B 3-12 pa3 y copTa
Ben Lear n B 4-8 pa3 - y copTa Stevens npu HanbonbLUei pe3ynbTaTUBHOCTY MUHEPANbHOTO YA06PEHNS, a TakxKe
yCTynaBLINX emMy B 3TOM niaHe B 1,7—1,9 pasa SKorym-Komnsnekca (B NepoMm ciyyae) 1 MUKPOBHOro yaobpeHns
MaKnoP (Bo BTopom cny4ae). B 6onee ceBepHOM [OKLWWLKOM p-He BHECEHWE MUHEPanbHOro yAobpeHus 06-
YCNOBUJIO CHUKEHWE WMHTErpaibHOr0 YPOBHSA MUTATENbHOW M BUTAMWHHOM LEHHOCTWU M/1040B MO34HECNenoro
copTa B 2,4 pa3a Mo CPaBHEHUIO C KOHTPO/EM, TOMAa Kak MCMO/b30BaHMe OpraHMYeckux yaobpeHunii obecneunno
€ro nosbllLeHNe B 3,5—8 pa3 (npv HanbonbLUei pesynbTaTnBHOCTM 10 %-Horo MaKnoPa).
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