Yupexxaenue o0Opa3zoBaHus
«bapaHOBUUYCKUI rOCYJapCTBEHHBIH YHUBEPCUTET»

Becmnuk, bapTy

E:xexBapTajbHbIi HAYYHO-NIPAKTHYECKH A JKyPHAJ

M3maéres ¢ mapta 2013 1. Brimmyck 8, centsops, 2020.  Cepus «buonmorndaeckre Hayku (oO1mast
o6uomorus). CenbCKOX03SCTBEHHBIC
HAYKH (arpOHOMUS )»

Yupeoumensw: yuapexnenne obpazoBanust «bapaHOBHUCKUI rOCYAapCTBCHHBIH YHUBEPCUTETY.

PEJAKIIUOHHAS KOJIJIEI'USA

Inasnwiii peoaxmop scyprara Kouypko Bacuinit ViBaHOBHY, TOKTOP CENbCKOXO03SHCTBEHHBIX HAYKmEPODECCOp, akaaeMUK
Benopycckoif WHXEHEpHOW aKaJeMHH, aKaIeMHK MexIyHapoaHOI aKaaeMHH TeXHHYECKOTrQyl00pa30BaHWs, aKaJIeMHK
MexryHapomHOH aKaJeMHHM HayK IIearOrM4ecKoro oOpa3oBaHMs, aKaJeMHK AKaJeMHH SKOHOMHHECKHX HayK YKpawuHEI,
3aCIy)KeHHbIH paboTHHK oOpazoBanus PecrmyOmukn bemapycs, pekrop yupexneHus #oOpasoBaHms «bapanoBnuckuii
rocynapctBeHHbli yHuBepcurer» (bapanosmun, Pecry6nuka benapycs).

3amecmumens enasnozo peoaxmopa dcypnara Kmumyk Bragumup BnagiMuposid, KaHANAAT SKOHOMHYECKHX HAYK,
JIOLIEHT, TPOPEKTOp IO Hay4dHOW paboTe yupexxnaeHus obOpasoBanusa «bapaHOBUYCKMH IFOCYNAapCTBEHHBIH YHHBEPCUTET»
(bapanoBuum, Pecrrybnuka benapyce).

PEJAKIIMUOHHAS KOJIVIEEUS,CEPUN
I'naBHbIil pepakTop cepuu

PoinpeBuu Cepreii KOHCTAHTHHOBHMY, KaHIUIAT OMOJIOFMYECKUX HAyK, NOLICHT, JOLEHT Kadelpbl eCTeCTBCHHOHAYYHBIX
JTUCLUILIMH yupexxaeHus oopasoBanus «bapanosudckuii rocynaperseHHbIi yHuBepcute» (bapanosuun, Pecrybnuka benapycs).

PenakTop TeREIOB A2 AaHTJIMIICKOM f3bIKe

KapameroBa Enena ['eHHanbeBHa, &KaHIUIAT), GUIOIOTHMYECKAX HAyK, IOICHT, 3aBEAYIOIIUA Kadenpoil Teopuu
u npakTHkd nepeBoja Ne 1 yupexneHus \00pazoBaHus «MHHCKHH TOCYJapCTBEHHBIH JIMHIBHCTHYECKHUH YHHUBEPCHTET»
(Munck, Pecrry6nmka Benapycs).

Abaposa Enena DxyapnoBHa ‘(omeememeennviil 3a Hanpasnenue «Azponomusny), KaHAUAAT CETbCKOXO3SMCTBEHHBIX HAYK,
JOIEHT, TUPEKTOpP 000COOICHAOTONCTPYKTYPHOTO MoApa3iencHust «JIIXOBHUCKMH TOCYZapCTBEHHBIH arpapHBIH  KOJIISIDK)
yuapexxaeHus: o0pazoBanus «bapaHoBUUCKHI rocynapcTBeHHBIN yHUBepcuTeT» (JIsixoBnun, Pecrybnnka Benapycs).

3emorsaauyk Anekceii BiaguMuposud (omeemcmeennuiii 3a nanpagienue « Obwasn 6uonoeusy), KaHAUAAT ONOIOTHYECKUX
HayK, JOLEHT, 3aBeAYIOLIMH) Kapeapoil ecTeCTBEHHOHAYYHBIX MUCHHUIUIMH YYpexIeHus oOpazoBanus «bapaHoBuuckuit
rocyapcTBeHHbIN yHuBepentey (bapanosuun, Pecrybinka bBenapycs).

Anexcangposn® Oner PonocnaBoBud, AOKTOp OMONOrMYECKHMX Hayk, mpodeccop, 3aBenyromuii kadenpoil 30050ruu
ITomopckeiaxanaevun B Ciyncke (Cnynck, [lonbma).

BuziokoBa JFazpsina TumodeeBHa, KaHAWAAT CEIbCKOXO3SHCTBEHHBIX HAyK, CTapIIMi IPernoiaBaTens Kadenpsl
€CTeCTBCHHOHAYIHBIX IHCIUILINH YUIpexIeHus: oOpa3oBaHus «bapaHoBHUCKHiI rocymapcTBeHHbIN yHHBepcuter» (bapanoBmwm,
Pecrry6mika benapycs).

Bymiyesa Bepa lBaHoBHa, JOKTOpP CENBCKOXO3SHCTBEHHBIX HaYK, Ipodeccop, nmpodeccop kadeapsl CeNeKINH U TeHETHKH
yupexxaeHus: oopasoBanus «benopycckas rocynapcrBenHas opaeHoB Oxrsiopbckoit Pepomonnu u Tpynosoro Kpacnoro 3namenu
cenbcKoxo3siicTBeHHas akaaemus» ([opku, Pecry6inka benapycs).

I'pu6 Cranucnas VBanoBuu, akanemuk HaumonaneHOH akanemuu Hayk bemapycu, ZOKTOp CeNbCKOXO3SHCTBEHHBIX HAYK,
npodeccop, IIaBHBIH HaAy4YHBIH COTPYIHUK peciyOIMKaHCKOrO yHUTapHOro npeanpusatus «Hayduno-npakruueckuid nentp Hammo-
HaIbHOU akagemun benapycu Hayk mo 3emnenenuio» (JKonuno, Pecyomnmka benapycn).

I'puunk Bacumuit ButanbeBud, HOKTOp OHONOTHYECKMX HAYK, IOLEHT, 3aBeAyIOmnii Kadenpoil oOImeil 3KoIoruu
1 METOJUKH IperofaBanus ononoruu bemopycckoro rocynapcrsennoro yausepceutera (Munck, Pecrrybnnka benapycs).

Jbxkyc MakcuM AHATONBEBHY, KaHIUIAT OHMOJIOTMYECKMX HAyK, IOIEHT, IOLEHT Kadenpel Ooranuku bBeropycckoro
rocynapcTBeHHoro yHusepcutera (Munck, Pecriyonrka benapychs).

KunbueBckuif  Anexcannp BnagumupoBuu, uineH-koppecnoHieHT HauuonanpHol akagemuu Hayk benapycn,
JOKTOp OMONOTMYEecKHX HayK, Impodeccop, TINaBHbIM ydeHbI cekperapb HamuonanpHOi axagemuu Hayk benapycu
(MuHnck, Pecriy6nuka benapycs).



Jlykamesnu Huna IlerpoBHa, MOKTOp CEIbCKOXO3SMCTBEHHBIX HaykK, INpodeccop, 3aBelylommi Kkapeapod KopMmo-
NPOU3BOJCTBA YUpeXIeHHs oOpazoBanusi «BurteOckas opnaeHa ‘“3Hak mouéra” TrocyAapCTBEHHAs akaJIeMHs BeTepHHApHOU
MenuimHel» (Butebck, Pecrybnuka benapycs).

ITpokun Anekcanzap AJEKCaHAPOBHY, KaHAWIAT OMOJOTMYECKHMX HAyK, CTapLIMH HAyYHBIH COTPYIHUK (elnepabHOro
TOCYIapCTBEHHOTO OIOKETHOTO yupexkaeHus Hayku « HcTuTYT OMonorun BHyTpeHHHX Bog uMmeHu U. [1. [lamanmna Poccuiickoit
akageMun Hayk» (1. bopok, Poccuiickas ®eneparms).

1351 ®emtonr, nokrop, npodeccop, MHCTUTYT SHTOMONOTHH, (DaKyIBTET ECTECTBEHHBIX HAayK, YHHUBepcuTeT nMeHu CyHb
Srcena (I'yanwkoy, Kuraiickas Hapogunas Pecrry6iika).

[Ilamanae BukTop AHATONBEBHY, IOKTOpP CENICKOXO3SHCTBEHHBIX HAyK, CTapIIMH HAy4HBIH COTPYIHHK, mpodeccop
kadepbl arpoOHOMHM U 3KOJOTMH ()EIEpaNbHOrO TOCYIAPCTBEHHOIO OFODKETHOrO 00pa30BATENIBHOTO YUPEXKIEHHUS BBICILIETO
npodeccuoHanbHoro obpasoBaHusi «CMOJGHCKas TOCyJapCTBEHHAsi CENbCKOXO3sicTBeHHass akamemus» (Cmonenck, Poccuiickas
Deneparys).

Hodman Jleonnn McaakoBud, JOKTOP CEIHCKOXO3SMCTBEHHBIX HAYK, CTapIIMi HAYYHBIH COTPYAHUK PeCIyOIMKaHCKOTO
YHATapHOTO npeanpusatus «MmuHCKas oOnacTHas CENbCKOXO3SHCTBEHHAs ONBITHAs CTaHOus HarmonampHOW ax@meMuu Hayk
Benapycu» (n. Hatansesck, Pecriy6imka Bemapycs).

SAraypesny Onpra BuxropoBHa, KaHIumar OHOJOTMYECKHX HAyK, JMOLCHT, 3aBEXyIOIIMH 0M\ 300JI0TUH
U (U3HMOJIOTUH YENIOBEKa M JKMBOTHBIX yupeXaeHHs oOpa3oBaHus «['pOIHEHCKHH rocylapCTBEHHBIH YH CHUTE HU STHKK
Kymnanen (I'poano, Pecriy6nika benapycs).

Aopec pedaxyuu:

yi1. Boiikosa, 21, 225404 r. BapanoBu4n.
Tenedon: +375 (163) 64 34 77.

E-mail: vestnik@barsu.by .

Toonucnvie undexcor: 00993 — ni1st MHIUBUIY ATBHBIX TOAIHCYUKOB; 00993 raHu3alum.

CBHIETENBCTBO O PETUCTPALUM CPEACTB MAacCCOBOMH I/IH(I)OpMaJ 533 ot 30.07.2012, BelmaHHOe MUHHCTEPCTBOM
nHpopmarmu Pecrry6nuku benapycs.

Pecnybnuxu benapyco om 21 snsaps 2015 2. Ne 16
Kue Hayku (oowas 6uonocus). CerbCKoXo3slcmeenHbie
ecnyonuku benapyco 0ns  onyoauxoeanus pe3yibmamos
6U002UA), CENbCKOXO3ANUCNBEHHBIM HAYKAM (A2DOHOMUSL).

auouén 6 PUHI] (Poccutickuti uHOeKc HAY4HO2O0 YUMUPOBAHU),

B coomeemcmeuu ¢ npuxazom Buicueli ammecmayuoHHo,
HayuHo-npaxmudeckuu dxcypuan «Becmuux bapl'Vy cepus «b
nayku (azponomus)y exmouén 6 Ilepeuenv Hayunbix
OUCCEPMAYUOHHBIX UCCAEO08AHULL NO OUOTOSUYECKUM HA

Hayuno-npaxmuyeckuii srcyprnan «Becmuux
JuYyeH3UoHHbIL 0o2oeop Ne 06-1/2016.

Hz0amens: yapexaenue oopa3oBaH OBHYCKHI TOCYIapCTBEHHBIN YHUBEPCUTETY.
BeIxoaut Ha pycckoMm, OeopyceKo TTUACKOM SI3bIKaX.

XKypHan pacmpocTpasseTc pun Pecrry6nmku benapyce.

3asedyrowuii pedaxyu, envckotl epynnoii A. 0. CHI0peHKo

Texruyeckutl peOgakimoy epOyK

ec: yi. XimonuHa, 16, 231800 Cnonnm, I'ponaenckas oo
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YcraHnoBa amyKarpli
«bapaHnaBilki A3sipKayHbI YHIBEPCITIT»

BecHiK, bapDY

mTOKBapTaJ'lebI HAaBYKOBaA-NIPAKTBIYHBI gacoiic

Brimaerna 3 cakasika 2013 r.  Breimyck 8, Bepacens, 2020. Cepnis «bisutariaasis HaByKi (aryJibHas
Oisutoris). Cenbckaracragapubls
HaBYKi (arpaHoMmis)»

3acnasanvuik: ycranopa agykansii «bapaHaBinki I3spxKayHbI YHIBEPCITITY.

POJAAKIBITHASI KAJIET TSI

Tanoynut paoaxmap uaconica Kadypka Bacine IBaHaBiu, MOKTap celbckaracmagapuslx HaByK, Ipadecap, akaadMik
Bemapyckail imxbeiHepHail akampMii, akamdMik MikHapogHail akagdMii TOXHIUHAH agykambli, akamdMiK” MiKHapogHail akamdMmii
HaBYK IejiarariyHaii agykansli, akaJdMik AKamdMii JKaHAMIYHBIX HaBYK YKpaiHbI, 3acily)KaHbl paOQTHIK agykausli PacmyOmiki
benapycs, pakrap ycraHoBbI aaykanpli «bapaHaBinki n3spxayHel yHiBepcitaT (bapanasiusl, Pacry@mixa Benapycs).

Hamecnix eanoynaza paoaxmapa uaconica Kinimyx Ynamsimip YnamsimipaBiygKanapiiaw SOkaHaMiuHbIX HaBYK, JAldHT,
TpapaKTap Ia HaBYKoBail pabome YcTaHOBBHI anmykampl «bapanaBinki m3spxayab! YHiBepeiTamyd (bapanasidbl, Pacmy6mika
Benapycs).

POJIAKIBITHASI KAJETIIFCEPBIT
TI'ano¥HbI pagakTap cepbii

PeiayzeBiu  Cspreit KancranninaBiu, kanapigaT OisutariudBiX \HaBYK, MJAIPHT, JAIPHT Kadeapbl NpbIPoa3HayybIX
JBICUBIIUTIH YCTaHOBBI afayKaubli «bapanasiuki a3spxayusl yHiBepeisar» (bapanasiubl, PacmyGuika benapycs).

Papaxrap TakcTay HajauPiilickaii MoBe

KapaneraBa Anena I'eHan3beyHa, kanapaa® Qiianari¥HbIX HaBYK, JALDHT, 3aragublk Kadeapbl TIOPBI 1 MPakKThIKi
nepaxiany Ne 1 ycTaHOBBI amyKaribli « MiHCKI 13spiKayHBI JITHFBICTHIYHEI YHIBepciTaT» (MiHCK, Pacny6iika Benapycs).

AbapaBa AseHa DpyapaayHa (aoka3Hellsa Hanpamax «Aepamomisy), KaHABIIAT CelbcKaraclmaiapyblX HaBYK, HaldHT,
JBIPIKTAp ajacoOieHara cTpykTypHara ‘@anpasiassaieHHs <«JIaxaBinki A3gpkayHbl arpapHbl KaJle[pk» YCTaHOBBI aJyKailbli
«bapanasirki a3apxxayHsl YHiBepciTID(ELixaBidel, PaciyOnika benapycs).

Semarmsaauyk Ajskcell YinaAziMipaBiu (aoxaszHel 3a Hanpamax «Aeynvhas Oisnozisy), KaHOBIIAT OisyariyHeIX HaBYK,
JAIPHT, 3arajyslk Kadeapbsl OPBIPOJa3HayUbIX [bICLBILIIH yCTaHOBHI axykaubli «bapaHaBilKi I3spkayHbl YHIBEPCITIT»
(bapanasiusl, Pacmry6uika Benapycs).

AnexcanznpoBiu Ajier PanacnaBaBiu, nmokTap OisulariyHbIX HaByK, npadecap, 3aragusik kadenpsl 3aanorii ITamopckaif
akaypMii ¥ Ciyneky (Cyfckyllossmia).

biztokoa Tamiigna [{iMadeeyna, kaHabIIaT ceabcKaracnaiapyublx HaByK, CTapIIbl BHIKIAIYbIK Kadeaphl MpbIpoia3HayIbIX
JBICLBITUTIH yCTaHOBBRaTyKalbli «bapanasiuki a3spxayusl yHiBepciTaT» (bapanasiubl, PacmyGuika benapycs).

byuryesal Bepa Isamayna, moktap cenbckaracmagapyblx HaByk, mnpadecap, mpadecap Kadeapbl CEleKIpbli i TeHEeTBIKI
ycranopsl afykampli «Bemapyckas m3spxaynas opmdHay Kactperuminkait Pasamrousri i Ilpamoymara Ysipsonara Crsra
cenbeKaracmafiapaast akamis» (Iopki, Pacmy6uika Benapycs).

Dpui0 Cranmicnay IanaBiv, axamdmix HampisHanpHail axamdmii HaByk Bemapyci, mokTap cenbckaracrafapdyslx HaByK,
npadecap, \LalOyHbl HaBYKOBBI CYHpalOyHIiK paciyOiikaHckara YHitapHara mnpaanpbieMctBa «HaByKOBa-IpaKTBIYHBI I[PHTP
HanpisnansHa# akagaMii HaByk benapyci ma semmsipooctee» (XKomazina, Pacny6mika Benapycs).

I'perubik Bacine BitanbeBid, nokrap OisularidHbIX HaBYK, AAIPHT, 3arajdblk Kadeapsl aryibHald dKajorii i MeTOJIBIKI
BbIKJIafaHHs Oisutorii Benapyckara m3spixaynara yHiepcitata (MiHck, Pacry6iika benapycs).

Jxyc MakciM AHaTONIbeBIY, KaHIBLAAT OlsUTarivHbIX HAaBYK, TAIHT, AalPHT Kadenps! Oaraniki benapyckara n3spxayHara
VHiBepcitaTa (MiHck, Pacmy6Gitika bemapycs).

Kinpusycki Ansxcanap Ynaasimipasid, WwieH-KapacnaHIdPHT HarpissHanbpHal akagdMii HaByk benmapyci, moktap Oisimariqaabeix
HaBYK, Iipadecap, TAJIOYHBI HABYKOBHI cakparap HanplsHanpHail akagdmii HaByk bemapyci (MiHck, PacmryGitika benapycs).

Jlykausiu Hina ITaTpoyHa, HOKTap celbcKaracmagapyblx HaByK, mpadecap, 3aramdsik kKadeIpbl KOpMaBbITBOpPYACL
ycraHoBbl axykanpli «BimeOckas opmdHa “3Hak mamaHel” I3sp)KayHas akamdMis BeTIpBIHApPHAH MenpIublHBY (BineOck,
Pacny6mika benapychs).

Ipokin Amskcanap AJSIKCaHApaBid, KaHIBIAAT OisTariyHbIX HABYK, CTapIlbl HaBYKOBBI CYIPAlOYHIK (emdpaibHait
I3sipykayHail Or0mKITHA ycTaHOBBI HaBYKU «IHCTBITYT Oisttorii yHyTpansix Bonay ims 1. 1. Tlanmanina Paciiickait akagamii HaByK»
(. Bapox, Paciiickas ®emppanprs).



131 ®ewnnonr, nokrap, npadecap, IHCTBITYT SHTamMaiorii, GaKynIbTIT NPBIPOAAa3HAyUbIX HaBYK, YHiBepcitdT iMst CyHb
Srcena (I'yanwkoy, Kiraiickast Haponnas Pacmy6uika).

[ITamanaey Bikrap AHaTONBEBiY, MOKTAp CeJbCKaracragapyblx HAaBYK, CTapLIbl HAaBYKOBBI CyHpanoyHiK, mpadecap
Kadeapsl arpaHoMii i axasorii pemdpanbHail A3spKayHail Or0[PKITHAN adyKalbliiHail ycTaHOBBI BBIIDIIAN padeciiiHail agyKarbli
«CmareHckas I3sapKayHas cenbckaracmnaaapyas akammis» (CManeHck, Paciiickas demdparpis).

Hodman Jleanix IcaakaBiu, JOKTap celbCKaracrmagapyblXx HABYK, CTapIIbl HaBYKOBHI CYIIPAllOYHIK pICcHyOJikaHcKara
YHiTapHara npajnpsieMcTBa «MiHCKasi abnacHasi ceJbckaracmajapdasi JocieqHas craHublsi HarplsHanbHail akazdmii HaByK
Benapyci» (. Haramseyck, Paciry6iika benapycs).

SHuypoaBid Bonera Biktapayna, kannsiaaT OisutarivHbIX HaBYK, JAlPHT, 3aragdyblk Kadeaps! 3aajorii i ¢isisuiorii yagaBeka
1 )KBIBEN yCTaHOBBI atyKanbli «I'pos3eHcKi 13spxkaynsl yHiBepciTaT iMs Suki Kynansy (I'poxgna, Paciy6mnika benapycs).

Aodpac paodakyuii:

ByJ. Botikasa, 21, 225404 r. bapanaBidsl.
Toanedon: +375 (163) 64 34 77.

E-mail: vestnik@barsu.by .

Taonicuwis indsxcer: 00993 — nust iHaBIBiAYanbHBIX naamicybikay; 009932 — nust apraHizanblit

[NacBequanne ab poricTpaubli cpoakay MmacaBail iHdapmanpii Ne 1533 ag 30.07.201
indapmansr Pacmy6uniki benapycs.

Hae MiHicTapcTBaM

YV aonaseonacyi 3 3acadoam Bouusiiwai amacmayviinai kamicii Pacny6ii
Hagykosa-npaxmulunsl yaconic «Becnix Bap/{V» cepvis «bisnaziunvis HagyKi (a
(acpanomisn)y ykmouanvl y Ilepanix nasykoswix ewvioanusy Pacnybnixi Benapyce 6
0acnedasanHsy na GisIACIYHbIX HABYKAX (A2yIbHas OisN02Is), CelbCKa2acnadapybix Has

Hasykoea-npaxmueiuner waconic «Becnik bap/V» ﬁm;ottanbd 1] (Paci
JiYIH3IIHBL Oazasop Ne 06-01/2016.

cmyosens 2015 2. Ne 16
. Cenvbckazacnadapubvisi HAGYKi
aA6aHHA BbIHIKAY ObICEPMAYLIUHBIX

Ki [HOIKC HABYKOBA2A YbIMABAHHS),

Buioasey: ycranosa agykansli «bapanaBinki 13spKayHbI YHIBEPEIT

Beixomzings Ha pyckaii, Oenapyckai 1 aHriiiickail MoBax.

3azaouwik paoakyviina-evioaseyraii epynoi I.
Taxniunsl paoaxmap JI. M. 1lluapOyk

Kamn tomapnas éépcmra C. M. I'mymak
Kapsxkmap H. M. Kananko

IMapmicana na apyky 16.09.2020. x 84 '/ Tlamepa adcernas. Jlpyx miuGasel. I'apritypa Taiimc. Ym. mpyk. apk. 18,15.
Vi-bin. apk. 13,30. Teipax 35 5k3. 3a 29!

Kot cBaGoIHBI.

IManirpadiunae BEIKaHAHHE;
a0 [I3siprKayHail paricTpanpbli BE

Anpac: By XJoriHa.

poa3eHcKae abiacHOe YHiTapHae nanirpadiqnae npaanpeieMcrBa «CioniMckas Teimarpadis». IlacBenuanne
bl, pacraycCloKBalIbHIKa ApyKaBaHbIX BeITaHHAY Ne 1/203 ag 07.03.2014, Ne 2 ax 25.02.2014.
0 Cronim, 'pozeHckast BOOII.

© bap/lV, 2020
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HACEKOMBIE-BMONHIUKATOPBI (INSECTA: EPHEMEROPTERA, ODONATA,
PLECOPTERA, HEMIPTERA, COLEOPTERA, MEGALOPTERA, ERICHOPTERA)
N KPUTEPUN HEHAPYHIEHHbBIX BOAHBIX 9KOCNCTEM BEJIAPYCH

B crarbe paccMarpuBaroTCs TUApOIaHAIAQTHBIE U THAPOOHOIOTHYECKUE KPUTEPUH HeHAPYIICHHBIX eCTeCT-
BEHHBIX BOJIHBIX OOBEKTOB (POJHMKOB, PYYbEB, PEK, CTApHI, 03ep, OoioT). B KaueCTBe OMOMHIMKATOPOB HEHApY-
HICHHBIX BOJIHBIX IKOCHCTEM MpeioxkeH 21 BUI BOAHBIX U aM(PUOMQETMUGEKIX HACEKOMBIX: 14 BHIOB — MHANKATOPOB
HEHAPYIICHHBIX €CTECTBEHHBIX BOIOTOKOB (TomeHKa Siphlonurus lacustris\(Eaton), ctpexossl Cordulegaster boltonii
(Donovan) u Ophiogomphus cecilia (Fourcroy), Becusiiku (Leuctka, digitata (Kempny), Nemoura cambrica
(Stephens), Taeniopteryx nebulosa (Linnaeus)), xnon Velia sauliigTamanini, sxyku Deronectes latus (Stephens),
Hydraena gracilis Germar, Nebrioporus assimilis (Paykull) u@reodytes sanmarkii (Sahlberg), Buciokpsuika Sialis
nigripes Pictet, pyueitnuku Chaetopteryx villosa (Fabriciusywa, Odontocerum albicorne (Scopoli), HHIUKaTOp HEHA-
PYIIGHHBIX PEK, CTapHll, o3ep u Oonot — crpexo3a Brachytrom pretense (O.F. Miiller), nnnukaTop HeHapyIIEHHBIX
JUCTPOQHBIX 03ep — pyueHHuK Agrypnia obsolete Hagen, uBnnkarop HeHapylIEHHBIX OOJOT M BOJOTOKOB, IPO-
TEKAIOUIMX 10 OONOTHBIM MaccUBaM WM UMeIOIMX UCTOKB Oouiotax Gerris sphagnetorum Gaunitz, MHANKaTOp HEHa-
PYIICHHBIX BEPXOBBIX 00JI0OT M ANCTPOdHBIX 03ep HA,O0s0Tax Glaenocorisa propinqua propinqua (Fieber), Tpu naan-
KaTopa HEHApYLICHHBIX BEPXOBHIX M Iepexofibix OOWOT (kyk [lybius wasastiernae (Sahlberg), crpekossl Aeshna
subarctica Walker u Somatochlora arcticagfZetterstedt)).

KunroueBble cioBa: 6nonnaukaropersi©Odonata; Ephemeroptera; Plecoptera; Trichoptera; Megaloptera; Hemip-
tera Coleoptera; KpUTeprH HEHAPYIICHHBIX \BOAHBIX SKOCHCTEM.

Puc. 16. Taomn. 3. bubanorpf 37 Hass.
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INSECTS-BIOINDICATORS (INSECTA: EPHEMEROPTERA, ODONATA,
PLECOPTERA, HEMIPTERA, COLEOPTERA, MEGALOPTERA, TRICHOPTERA)
AND CRITERIA FOR INTACT OF WATER ECOSYSTEMS OF BELARUS

In the article the hydro-landscape and hydrobiological criteria of intact natural water bodies (springs, streams,
rivers, old river-beds, lakes, bogs) are considered. Twenty one species of water and amphibiotic insects were proposed
as bioindicators of intact natural water ecosystems: 14 species-indicators of intact natural watercourses (mayfly
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Siphlonurus lacustris (Eaton), dragonflies Cordulegaster boltonii (Donovan, 1807) and Ophiogomphus cecilia,
stonefly Leuctra digitata (Kempny), Nemoura cambrica (Stephens), Taeniopteryx nebulosa (Linnaeus), bugs Velia
saulii Tamanini, 1947, beetles Deronectes latus (Stephens), Hydraena gracilis Germar, Nebrioporus assimilis
(Paykull) and Oreodytes sanmarkii (Sahlberg), alderfly Sialis nigripes Pictet, 1865, caddisflies Chaetopteryx villosa
(Fabricius) and Odontocerum albicorne (Scopoli)), an indicator of intact rivers, old river-beds, lakes and bogs
(dragonfly Brachytron pretense (Miller, 1764)), an intact dystrophic lakes indicator (caddisfly Agrypnia obsolete
Hagen, 1864), three indicators of intact upland and transitional bogs (beetle /lybius wasastjernae (Sahlberg, 1824),
dragonflies Aeshna subarctica Walker, 1908 and Somatochlora arctica (Zetterstedt, 1840)).

Key words: bioindicators; Odonata; Ephemeroptera; Plecoptera; Trichoptera; Megaloptera; Hemiptera;
Coleoptera; criteria for intact water ecosystems.

Fig. 16. Table 3. Ref.: 37 titles.

BBenenne. CoBpeMeHHast SKOJIOTHYecKass 00CTaHOBKA XapaKTepu3yeTcs LIOOAMbHON Jierpa-
Jaryeil TpupoaHbIX COOOIIECTB U COKpAIIEHUEM KOJIMYeCTBa HEHApyIIeHHbIX OKocucTeM. EcTecT-
BEHHBIE BOJIHBIE PKOCUCTEMBI, SBJISISICH OTHUMHU M3 CaMbIX OOraThIX IO YHEly BHJOB OPIaHU3MOB,
BBICTYNAIOT B Ka4eCTBE KIIFOYEBBIX MPHUPOTHBIX TEPPUTOPH ¢ TOYKU BpEHMS COXpaHEHUs OHo-
pa3zHooOpa3us. OOIIEen3BeCTHO, YTO 3TU BOJHBIE OOBEKTHI BHIGFYMAIOT EBOEOOpA3HBIMH pe3ep-
BaTaMH COXpaHEHMs psAla PEAKUX U HCYE3AIOUINX BUIOB >KUBOTHBIX, B /TOM YHCIIE HACEKOMBIX.
BonHbie 5KOCHCTEMBI HTPAlOT 3HAYUTEIBHYIO PONb MpH (hopMupoBaHu# (hayHbl U (GIOPHI MTpHIIe-
TalolIMX TEPPUTOPHUH, ABISAACH CBOCOOPA3HBIMU SKOJOTHMEECKUMU KOPUIOPAMHU, KOTOpPHIE KHBBIC
OpraHU3Mbl UCTIOJIB3YIOT IPU MUTPALUIX U PACCEICHUU.

AHTpONIOreHHOE BO3/CHCTBHUE Ha BOAHBIE 00BEKDbI MPUBOIUT K M3MEHEHHIO COOOILECTB
TUAPOOMOHTHBIX OPTraHU3MOB. DKOJOTHYECKOe COCTOSHUE) BOTHBIX OOBEKTOB SBISETCS WHTET-
paJbHBIM TOKa3aTesieM OOIIEero 3KOJIOTHYecKOF0 @OCTOSIHUS JIoKalbHOU TeppuTopuu. OCHOB-
HBIMH HANpaBICHUSIMH TPaHCPOPMAIMHA COOOMICCTB BOAHBIX M aM()UOMOTHYECKUX HACEKOMBIX
B €CTECTBEHHBIX BOJHBIX KOCHUCTEMax MpM aHTPOMOTeHHOM BO3ICHCTBUHU SIBIAIOTCS: OOCTHEHUE
TaKCOHOMHYECKOTO COCTaBa (COKpAIICHUE)ZKOIHIECTBA TAKCOHOB PA3IMYHOTO paHra OT OTpsAla
70 BHJA); YMEHBIICHNE BUIOBOTO QOTAICTBA COOOMIECTB HACEKOMBIX; YIPOUICHHE JKOJOTHYE-
CKOW CTPYKTYpbI SKOCHUCTEM, B MEPBYIO OUEpEIb 3a CUET MCUE3HOBEHUS PeO(UIBHBIX M peodu-
OHTHBIX BUJIOB BECHSHOK, MOJCHOK, PYHMEHHUKOB U KECTKOKPBUIBIX; COKpAIEHUE YUCIa CTEHO-
OMOHTHBIX BHUJOB, K KOTOPHIM OTHOCSATCA U BUABl — HHIUKATOPHI YUCTOTHI BOJbI, HHIUKATOPHI
HEHapYLIEHHOCTHU €CTeCEBEHHBIX/BKocHucTeM [1].

B nacTosiiee BpeMs BO, BCEM MHUPE pacHpOCTPaHEHBI MOAXOAbI ONpEAeeHNs KauecTBa Io-
BEPXHOCTHBIX BOJI £ WHOMEU{bI0 OMOWHIUKAIIMM, B TO K€ BpEeMs OLIEHKAa HEHapYIIEHHOCTU 3KO-
CUCTEM, 0COOCHHOB PCRHOHATIFHOM KOHTEKCTE, SIBISIETCS ClIabo pa3paboTaHHBIM U, B IPHUHIIUIIE,
HOBBIM HampaBieHUEM B cepe SKOIoTuu. ITUM OOBICHICTCS HEOONbIIOEe YHCIO MyOIMKaIui,
MOCBSIWEHHbIXTalHON TemaTnke [2—4]. OcHOBHOE BHMMaHUE 3apyOe)KHBIMU YUEHBIMU YIEIIs-
J0CH BBIIENECHIIO BUIOB-UHANKATOPOB U XapaKTEPHBIX BUAOB ISl HEKOTOPBIX Ha3€MHBIX 3KOCH-
cteM. Bk, B paboTe TaTBUHCKHUX M MIBEJCKUX CICIUAIUCTOB [S5] ObUTH BBISBICHBI XapaKTePHBIE
BUIIBI M BUIBl — HHAMKATOPHl HEHAPYIIEHHOCTU KIIIOUEBBIX JIECHBIX OHOTOMOB CpEau TPY-
TOBUKOB, COCYJUCTBIX PAacCTEHUH, MXOB M HacekoMbIx. KcuimoduiabHble XKeCTKOKPBLIbIE pac-
CMaTpUBAIOTCS B KaueCTBE WHIUKATOPOB HEHAPYIIEHHOCTH JIECHBIX JKOCHUCTEM B pabore
V. Bunaunuca u coaBTopoB [6].

Bonpocy ucnonb3oBaHus METO0B OMOMHAMKAIIMK NIl YCTAHOBJICHUS BO3JIEHCTBUS aHTPO-
MOTeHHBIX (DaKTOPOB HA TPHUPOIY, OTPENEICHUSI SKOJIOTUIECKOTO COCTOSHUS KaK HAa3eMHBIX, TaK
U BOJHBIX DKOCHUCTEM YIENsAeTCs JOCTAaTO4YHO Oofbloe BHHUMaHME Kak B bemapycu [7—15], Tak
u 3a pyoexom [16; 17]. Ognako ucnonb3yeMble B HammoHanbHON crcTeME MOHHUTOPWHTA OK-
pyxatouieii cpeabl PecnyOnuku bemapych Meronsl campoOuosnorumueckoro ananusa [lanmie
u bykka B Momudukarn Cragedeka, METOIbI OMOTUYECKUX UHIIEKCOB (TI0 BUAOBOMY pa3HOOOPA3UIO
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Y TIOKa3aTeIbHBIM 3HAUYEHUSAM TaKCOHOB) M ['ymHaliTa—Yuties (10 OTHOCUTEIIbHONW YHCIICHHOCTH
OJINTOXET) HE TMO3BOJISIOT BBISBIATH HEHAPYIICHHBIC BOJHBIC SKOCHCTEMBI.

Bonuble u ampuOnoTHUECKHE HACEKOMBIE ITUPOKO MPUMEHSIOTCS B OMOMHIUKAIIMA BOJAHBIX
skocucteM [9—16; 18]. D10 KacaeTcss BOAHBIX HACEKOMBIX, K KOTOPBIM OTHOCSATCS IIPEICTaBUTENIN
psina cemericTB xecTKOKpbUTBIX (Coleoptera: Haliplidae, Noteridae, Dytiscidae, Gyrinidae, Hyd-
raenidae, Helophoridae, Hydrophilidae, Dryopidae) u xnonoB (Hemiptera: Heteroptera: Corixidae,
Notonectidae, Pleidae, Nepidae, Naucoridae, Aphelocheiridae, Mesoveliidae, Hebridae, Hyd-
rometridae, Veliidae, Gerridae), a taxxe Takux aM(PUOMOTHYECKMX HACEKOMBIX, KaK MOIACHKH
(Ephemeroptera), crpeko3sl (Odonata), Becusinku (Plecoptera), pyueitauku (Trichoptera);)6omb-
mekpelible (Megaloptera), HekoTopele cemeiicTBa xykoB (Scirtidae, Chrysomelida€ (Donacinae),
Curculionidae). DTo MOCTYKUI0 MPUIMHOW PACCMOTPEHHUS BO3MOXKHOCTH HCTIOL30BaHUS JIPE/I-
CTaBHUTEJCH STHX TPYII KXHUBOTHBIX B Ka4eCTBE OMOWHAMKATOPOB HEHAPYIICHHBIX @CTECTBEHHBIX
BOJIHBEIX OOBEKTOB.

B psine pabot paHee OblIH pacCMOTPEHBI KPUTEPUU HEHAPYLIEHHOCTHU, HEKOTOPBIX THUIIOB €C-
TECTBEHHBIX BOJIHBIX AKOCHUCTEM (PEK, O3€p W CTapull), TAKCOHOMHHECKMI €OCTaB BOIHBIX
U aM(pUOMOTHYECKUX HACEKOMBIX HEHApYIICHHBIX BOJAHBIX JKQEUCTEM fa Cc000 OXpaHIEeMbIX
npuponsslx Teppuropusax (manee — OOIIT) benapycu (bepe3unekoro) 6rnocdepHoro 3amosea-
Huka, HamuonansHoro mapka «Ilpunmstckuit» n pecnyOIMKaHCKORO JaHIa@THOrO 3aKa3HUKA
«CTpoHra») u HapylIeHHbIX ecTecTBeHHbIX 3kocucreM Ha@rux OOIIT, a taxke mpeanoxeHsl
HEKOTOPBIE BHUJIbl — HMHIUKATOPbl HEHAPYIIEHHOCTH UIspeK, 0gep u crapun [1; 22—25]. Onpe-
JIeNIeHHe CTaTyca HEHApYLUIEHHOCTH BOJHOM SKOCHCTEMbI ©@CHOBBIBAIOCH HA pe3yibTrarax Ipo-
BEJICHHBIX HMCCIICIOBAHUHN C MCIONB30BAaHUEM THUAPONAHAMA(THBIX ¥ TUAPOOHOIOTHUECKUAX KPH-
TepUeB, KOTOPbIE PACCMOTPEHBI HIKE. DTO MO3BOMMIOPa3padoTaTb OPUTHHAIBHBIM METOIOJIOTH-
YECKHUI aJITOPUTM OIPENIENIEHUs CTaTyca HEHAPYIIEHHOCTH BOJHBIX 3KOCHCTEM. JlONIOIHUTENIbHBIE
WCCIICIOBAHMUS TTO3BOJIMIIN KOHKPETH3UPOBATh KPpHTEPHH HEHAPYIICHHOCTH €CTECTBEHHBIX BOAHBIX
3KocUCTeM benapycu u pacMpuTh CIMGOK BU10B-OHOMHIMKATOPOB.

Marepuas U MeTobI HcCAA@BaHUs. MaTepuaaom s HacToAed paboThl B OCHOBHOM
MOCITYXWIH cOOpPBI BOAHBIX U AM(PUOMOTHUECKUX HACEKOMBIX, poBeneHHbie B 2017—2020 ro-
nax Ha tepputopuu bepe3dHCkoro, buocdepHoro 3anoenHuka, HannonansHoro mapka «lIpu-
HNATCKUIY U pecnyOnnKaleKkoro JanamadTaoro 3aka3Huka «Ctponra». M3ydyenue sHToMogayHbl
HEHAPYLIEHHBIX ecTecTBEeHHBIX BOAHBIX 3KocucTeM Ha AaHHBIX OOIIT mpoBomunocek B 40 no-
KanuTeTax. bonbdACTRE eTaninoHapoB nposeaeHusa ucciaenoBanus Ha OOIIT benapycu 6bimu
paccmotpensl pafige [ 159 9—25], 3a uckmtouenuem pek XKopraiika u Ymiaua (bepe3unckuii 6uo-
chepHbIil 3anIOBERHHK).

BekauecaBe MoaeNnbHBIX TPy UCIOIB30BAIKUCH NpeacTaBuTenu 7 oTpanoB: Odonata, Ephe-
mer@ptera, Ple€optera, Trichoptera, Megaloptera, Hemiptera, Coleoptera. B manHO#i pabore
HE paceMaTpuBaroTcs aM(puONOTUYECKUe BUBI OTpsiia AByKpbuibie (Diptera).

JistiyrieHTuUKald BUJOBOW MPUHAAJIC)KHOCTH HACEKOMBIX HCIONB30BATNCh CTEPEOMHU-
kpockonbl Nikon SMZ745T, Optica SZ0O-6 u GunokyasipHbiii Mukpockorn MBC-10, a takxe crie-
LuaibHasl ONpeaenuTenbHas auteparypa [18; 26—31].

DKOJIOTUYECKOE COCTOSHHE BOJHBIX SKOCHCTEM OIIEHMBAJIOCHh MPHU HMCIONb30BAHUUA METOAA
OMOWHIMKAITMY Ha OCHOBAHHWH aHAJIM3a TAKCOHOMHYECKOTO cocTaBa Oecno3BoHOUYHBIX [18]. Coop
0€CMO3BOHOYHBIX OCYLIECTBIISJICS IO CTAaHAAPTHOW METOMKE MPU MOMOIIU FMAPOOHNOIOTHYECKOTO
cauka bansdypa—Dbpayna [13; 28].

Jns MakcuManbHOM OOBEKTUBHOCTH BBISBICHUS TAKCOHOMUYECKOTO COCTaBa OeCrO3BOHOU-
HBIX IIPH 0TOOpe P00 MPOU3BOIMIMCH B3MAaXH | 110 IHY BOZHOTO 00BEKTa BHE 3aBUCUMOCTH, €CTh
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TaM Makpo(UTHl WIM HET, TaK KaKk B JIOHHOM TPyHTE OOMTaeT psl BHUIOB, KOTOPHIE Ba)KHBI AJIs
OILIEHKH DKOJIOTUIECKOTO COCTOSTHUS BOJHBIX KOCHCTEM.

CrannaprHast npoba coctosuia U3 10 B3MaxoB B OAHOHM cTanuu BopHOro o0Obekra. IIpoba
MpOoCMaTpUBaliach B BAHHOUKE C BOJIOW. becrio3BOHOUHBIE TMOO0 YUUTHIBAIUCH BU3YaJIbHO (€CITH HX
BO3MOYKHO MAEHTU(PUIMPOBATH B MOJEBBIX YCIOBUSX), TM00 pukcupoBaiuch B 70 %-HoM cnupre
JUIS TIOCIIEYIOIIEro ONpeAeTeHus B J1a0opaTopHBIX yClIoBHsIX. Kpome Toro, ncnosib3oBajics pyd-
HOM cOOp Oecrmo3BOHOYHBIX C IUIABAIOMIMX IMPEIMETOB, KOPHEH Makpo(UTOB, METOA BBITANTHI-
BaHUS U JIpyrHe METObl PyYHOTro cOopa 0eCrio3BOHOUYHBIX.

KonuyecTBo TOuek orbOopa mpod 3aBHUCENO OT pa3MEPOB BOAOEMa WM BOAQTOKA\H I10-
CTaBIICHHOM 1€MW HCCIeAOBaHUs (HEOOXOAMMO OIEHHMBATh JKOJIOTUYECKOE COETOSHUE BCETO
BOJHOTO OOBEKTA MJIM €T0 YacTH | T. 11.). Ynucyio Touek oréopa mpod Ha BOJOTOKE MUIIH BOAOEME
0a3upoBaNIOCh Ha COOTBETCTBUH IUIOMIAAM BOJOEMA HIIM MPOTSIKEHHOCTH CTBOPA PYUbs WU
peku. s HEOONBIIOTO MM CPEOHEro MO IJIOWAAU BogoeMa MpoObl OTFOMPAINeh OOBIYHO
B 3—5 Toukax. [lnsg kpynHoro o3zepa BeiOupanock 10 10 Touek oTdopa mpo6,BaoiaL OeperoBoit
auHUM. B cTBOpe KpymHOW peku 3akiaasiBanoch a0 10 Todek @TOOpPa Mpod ¢ yueToM
pa3HO00pa3usl HKOJOTUYECKUX XapAKTEPUCTUK CTAlUi (CKOpOCHh TeUCHMsL) HAIUYUE U COCTaB
JTOHHBIX OTJIOXKEHHH, TIyOWHA, CTENeHb 3apacTaHus MakpOQurdMu v T. A.). OObIYHO 17s
BOJOTOKA MCCJIEOBAJICA CTBOP MPOTSHKEHHOCThIO HEe MeHee 1003m. D10 1mo3BOIAIO0 OIEHUTH
HKOJIOTUYECKOE COCTOSHUE PEKU WIM pydbsl Ha JTaHHQM ysacTke pycina. IIpoOsl oTOupanuch
B MaKCHMaJbHO pa3HOOOpA3HBIX CTAlUSIX HKOCHUCTEMBL, HAWpPUMEp Ha ydyacTKaXx C MakKpo-
¢buTamMu, 3aUJIEHHBIX y4acTKaX, yU4acTKax ¢ YUCTHIM MeCHAHBIM THOM M T. 1. Ecnu Bogoem miu
BOJIOTOK OBII HEOONBIIOTO pasmepa (Npyd, pydeid), TOWIPoObl OTOMpaIUCh BIOIL BCEi Oe-
peroBoii nuHuu. OT60p MPOO TUAPOOHUONIOTHUSEREM CAYKOM MPOU3BOAMIICS 10 TOTO MOMEHTA,
noka B mpoOax BcTpeyaiuch BUIbI (MOp(oTHIbI) eCno3BOHOYHBIX, HE OTMEUYEHHBIE B Ipe-
JOBIAYIINX Pa30BBIX MPoOax.

Jlis ompeneneHust Kjacca KauecTBa BOJbI, CTEHEHH 3arpsi3HEHUS U HKOJIOTUYECKOTO COCTO-
SHUS BOJHOW SKOCHUCTEMBbl Ha OCHQBE) aHAJN3a TAKCOHOMHUYECKOTO COCTaBa OECHO3BOHOUYHBIX
CJIEAYEeT UCTIONB30BaTh CIEAYIOUIHA QITOPHTM:

1) opranusmsl B mpoOe UAGHTH(PUIIMPOBATH 110 TPYIIIAM B COOTBETCTBUU C Tabmuiei 1, nan-
Hbl€ BHECTHU B TaOnuiy (KaxgashoOnapyxeHHast rpymnna — B cTonoue 2);

2) nisl KaKAOW TPYUIbl ONMPENeNsaTh YUCIO BHIOB (MOP(HOTUIIOB) OPTaHU3MOB, PE3YJIbTaThI
yKa3arb B cronoue 3;

3) moacuuTaTBYOOmIceMUCIO BUAOB (MOPPOTUIIOB) B cTONOLE 3, pe3yibTar 3anucaTh B BbI-
JIETICHHYTO STYCHKY HIHKHCH YacTH CTONOA;

4) Ha ogHOBaHWM YKcia BUA0B (MOP(HOTUIIOB) B IPYIIIE ONPEANUTD PA3ps]l A KaXaA0U TpyIi-
bl OPLAHK3MOBS PABPSAbI OTMETHUTH ILTIOCAMU B CTONOLE 5;

S) ompeNeN#Th BBHICIIUN M3 OTMEUYCHHBIX Pa3psI0B, COOTBETCTBYIOIIMM JAaTHHCKOW OyKBe
C HaMMEHBIINM IOPSAKOBBIM HOMEPOM B aidaBHUTe BBICIIMIA pa3pss 3almucarh B BBIACICHHYIO
SYeKy BWHIDKHEH yacTu cTonbua 5;

6) Kjacc KayecTBa BOJbI OMPEAEIUTh MO Tabiuile 2 Ha OCHOBE JAaHHBIX MO OOIIEMY YHCITY
BUOB (MOP(OTHUIIOB) U BEICIIEMY pa3psIy, IPOJBUTASICH CIIEBA HAIIPABO IO CTPOKE, COOTBETCTBY-
IOIIEH BBICIIEMY pa3psdy, A0 CTOJNOIA ¢ yKa3aHHWEM OOIIEero 4rciia BUAOB. Pumckue mudpsr 000-
3HAYAIOT KJIaCC KaueCcTBa BOJbI B BOTHOM OOBEKTE;

7) mo Tabnuue 3 omnpeAeNuTh CTENEHb 3arpsA3HEHUs BOIbI MO OOJbLIEMY MOPSAKOBOMY
YHUCIly, NMPHUCYKIAEHHOMY Kjaccy KadecTBa BOAbl (eciau B mpobOax OTCYTCTBYIOT BHJIbI-OHO-
WUHIUKATOPHI).
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Tabnwuuya 1. — Pacyé€T BXogHbIX NapameTpoB Ans Tabnuubl 2

Table 1.— Calculation of input parameters for table 2

Onpepenexune
OBHapyKEHHbIE Yucno BbICLLIErO pa3psaa
Ipynna opraHmamos B Nnpobe rpynnbl BWAoB CpaBHeHue
opraHn3mos OPFaHMsMOB | yycna suaos P
BTIpynne | oprannamos aspsf
B rpynne
1 2 3 4 5
2 n 6osiee A
JIN4MHKN BECHSIHOK 1 B
Lnpokonansii pak B
MnaByHUYMK BpUXMyC, NNaByHLbl 4EPOHEKTEC 2—4 B
1 opeoanTec, CymepeyvHas BepTayka u nx 1 c
TNINYUHKM
3wboree B
JIMYMHKM nogeHok 2 C
1 He Bnuser
JINYNHKM pyYenHNKOB YeTonTepumKca 2 n 6onee B
1 oJoHTOLEpYMa 1 C
. 4 n 6onee B
JIN4nHKM apyrnx BUAOB PyYENHUKOB 1—3 c
My6ku 1—2 C
2 n bornee C
Bokonnasebl
1 He Bnunger
Y3konanbin pak C
JINYMHKM BUCNOKPBINOK D
BopsiHom ocnnk D
Muaskn D
lNopeHka kasHuc D
Bogoxyk 6yphbii 1 €ro nuymnHka D
JInumHka cTpeko3sbl 60NoTHOM D
TpyGOYHUK 1 Opyrue Konb4amble YepBU E
JInunHKn kKoMapoB-3BOHLIOB E
JINYNHKM NBBUHOK E
JINYnMHKM XKypdanok E
JInunHkmn 6aboyek
JINUnHKK,OPYFMXAABYKPbINbIX
JInuuAKn Opyrinxgerpekos
Knonel
Opyrnedkykn n nx NUYmMHKN
Kuwie4yHononocTHele
MwwaHkn
IMnockne yepsu
Kpyrnble yepsu
Monntocku
Opyrne pakoobpasHble
BoaHble knewwm n gpyrne naykoobpasHble
Bobicwiuni
O6wwee yncno BuaoBs
paspan
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Tabnwuua 2. — OnpeaeneHve knacca kayecTea Bog

Table 2. — Defining water quality class

O6Lulee Yncno BMaoB
Bbicunn paspsg
0—1 2—8 9—15 16 n 6onee
A — Il I—II |
B 1l 1—Ill I I—Il
C H—Iv 11 I—Il ]
D v n—Iv 1l 1—Ill
E V V—V H—Iv 11

Tabnuua 3. — Onpe,u,eneHme CcTeneHun 3arpasHeHna no Knaccy Kadectsa BOAb!

Table 3.— Determining the degree of pollution by the class of water quality

Knacc kavectBa BoAbl

CreneHb 3arpsisHeHns

OyeHb YncTble

YucTbie

YMEpPEHHO rpAsHble

v 3arpsisHéHHbIE
\% [PA3HbIE
Vi QOueHb rpsasHbie

B kadecTBe MHANKATOPOBBKOMOTMUECKOTO COCTOSIHUS BOIHOTO 00BEKTa HCIIOIB30BAIIHCE!

— WHJUKATOPbl YUCTOTHI BO/BI (Iupokonaibidi pak Astacus astacus (Linnaeus), xxyku (Dero-
nectes latus (Stephens)f Oreadytes sanmarkii (Sahlberg), Brychius elevatus (Panzer), Orectochilus
villosus, pyuenHuku(Chaetopteryx villosa (Fabricius, 1798), Odontocerum albicorne (Scopoli,
1763)), Haxox/1eHHE KOTOPBIX, COMNIACHO JaHHOMY METOAY, IT03BOJISIET IPUCBOUTH BOJE pa3psn B.
Haxoxnenue g mpo6ax BUI0B — MHIUKATOPOB YUCTOTHI BOJIBI CPEH BECHSHOK (Hampumep, lae-
niopteryxpnebudosd (Linnaeus, 1758)) He BbIHECEHO B OTAEIbHYIO CTPOKY B Tabnuue 1, Tak Kak
T0QON BUJ IPEMETABUTEIICH ATOTO OTPsIIa MO3BOJISIET IPUCBOUTH BojIE pa3psia B;

< MHIUKaTOPbl YMEPEHHOTO OPTaHMYECKOTO 3arps3HeHus (moaeHku kasHuc (Caenis sp.), 1d-
YUHKH CTPEK03bl 000THON Leucorrhinia pectoralis (Charpentier) u Bonoxyk Oypsiii Hydrobius
fuscipes (Linnaeus) — pa3psia D;

— MHIUKATOPBI CHIIBHOTO OPTaHWYECKOTO 3arpsi3HEHUS U 3aWjIeHUsT (JIMYMHKHA MYyX-)Kyp4aJloK
(Syrphidae), muurHKY MyX-ThBUHOK (Stratiomyidae), muarHKE koMapoB-3BOHIIOB (Chironomidae)
u ap.) — paspsa E.

[TpensioxeHHbIe BUIBI-HHIUKATOPHI JOCTATOYHO XOPOIIO WACHTU(PHUIIMPYIOTCS 110 BHEITHEMY
Buay [13].

[Ipu oOIEHKE SKOJOTMYECKOrO COCTOSHHS BOAHOTO OOBEKTAa YYHTHIBAIOCH IMPHUCYTCTBHE
B MIP00ax KOHKPETHBIX BHIOB-OMOWHAMKATOPOB. JTO MO3BOJSUIO 0OJiee TOYHO OINPENCIIUTh KIIacc
KauecTBa BOjbl. Tak, Hammuue B MpoOax WHAMKATOPOB YMCTOTHI BOABI MM MHIMKATOPOB Opra-
HHYECKOTO 3arps3HEHHs B Cilydae (COmIacHO 00O3HAYEHHOMW BBINIE METOAMKE) MPOMEXKYTOYHOTO
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kiacca kauectBa (Hampumep [I—III) mo3Bomsier Gosee TOUHO OMPENETUTh KJIacC KauyecTBa BOIBI.
[IpucyTcTBUEe MHAMKATOpa 3arpsA3HEHUs BOABI MPEAINOJIaraeT CHM)KEHUE KJlacca KauecTBa BOIbI
(manpumep, npu II—III kmacce, cormacHo Tabnune 2, no II). B mpoTuBHOM ciiyyae mpu HaJIUYUU
B IIp0o0€ MHIUKATOPA YUCTOTHI BOJBI KJIACC KauecTBa BOJbI onpeaensercs kak I1.

Hcnonp3oBanachk cieayromas rpajgalus CTENEHEW 3KOJOTMYECKOrOo COCTOSHUS BOJIHOTO
oObeKTa:

— DKOJIOTHYECKOE COCTOsSIHUE Xopolee — | kilacc kauecTBa BOABI M CTENEHb 3arpsi3HEHUS
«OYEHb YUCTHIEY;

— DKOJIOTMUYECKOE COCTOSIHME Y/I0BIIeTBOpUTENbHOE — Il Ki1acc kauecTBa BOJIbI U CTETIEHD 3a-
TPSA3HEHHS «UHCTHIEN;

— DKOJIOTUYECKOE COCTOsIHME HeymoBieTBopurenbHoe — I[II—VI kiaccsl, kauecTBagBOIbI
U CTETIEHb 3arpsI3HEHUS] KYMEPEHHO I'PS3HBIEY», «3arPA3HEHHBIEY, «TPSI3HBIE», KOUCHBYLPSA3HBIE.

Jlnis BBISIBIIEHUS BUZOB — MHMKATOPOB HEHAPYIIEHHOCTH BOJHBIX SKOOMCTEM OBLI HCIIOIb-
30BaH CJIECAYIOMINN aJrOPUTM:

1) cocTaBieHne nepeyHsi BUJOB HACEKOMBIX MOJEJBHBIX IPpylH, QTMEHEHHBIX TOJBKO B €C-
TECTBEHHBIX 3KOCUCTEMAX (POAHMKAX, pyUbsiX, pEKaX, cTapulax pek (cTapHyHbIX 03epax), 03epax
u 6onotax (I11)). JlanHbIii IepeyeHb COCTABISIICS Ha OCHOBE JINTEPATYPHBIX JaHHBIX (B TOM YHCIIE
U 3apyOCIKHBIX) U COOCTBEHHBIX UCCIICIOBAHUI;

2) cocTaBlIEHHE NIEPEYHS BUJIOB, OTMEUEHHBIX B HEHAPYIICHHBIX BOAOTOKAaX M BOJOEMAaxX Ha
OOIIT (I12). MaHHBI}A NEpe4eHb COCTOSUT U3 TAaKCOHOMHUYECKUX CIHMCKOB BOJAHBIX M amM(puoduo-
THUYECKHX HACEKOMBIX ISl Kaxkaou KoHKpeTHO OOIIT;

3) cocTaBiieHuE MepeyuHsl BUAO0B, OTMEUEHHBIX B, HAPYALICHHBIX (peKH, pyubH, 00J0Ta, 03€epa,
CTapullbl) U MCKYCCTBEHHBIX (TIpyIbl, KaHaJbl) BOMOTOKax u Bogoemax Ha ocobo OOIIT (I13).
JlaHHBIN TepeueHb TaK)Ke COCTOST U3 TaKCOHOMUYECKHX CIUCKOB BOJHBIX U aM(PUOMOTHYECKHUX
HACEKOMBIX I Kak10i KoHkpeTHoU OOILT;

4) ucxiouenue u3 nepeuns 111 BugoB, npucyTerByromux B nepeune I13;

5) uckirouenue u3 nepedns [128mwaoB, MpUCyTCTBYOMMX B niepedne [13;

6) cpaBHeHHe mpeoOpa3oBaHherx Hepeuneid [11 w [12 i BEISBICHHS OOIIMX BHIIOB,
KOTOpbIE OBUIM OTMEYEHBI TOJBKO B ©ETECTBEHHBIX BOIHBIX JKOCHCTEMaxX U TOJIBKO B HEHapy-
HIEHHBIX Bomoemax 1 BogoToKax HAOOIIT B xone peanusanuu JaHHOTO UCCIEAOBAHUS;

7) oOue Buabl i nepedser I11 u [12 momywanu craryc MHIMKAaTOPOB HEHAPYIIEHHBIX
€CTECTBEHHBIX BOJIHBIX/OKOCUCTEM, a OCTajJbHbIe BUABI U3 nepeuns [11 — craryc noTteHuuanbHeIX
WHIMKATOPOB HEHAPYMICHHBIX €CTECTBEHHBIX BOJHBIX YKOCHCTEM.

MeTton onp€aenchys 3KOJIOTHYECKOro COCTOSHUSL BOIHBIX SKOCHUCTEM Ha OCHOBE aHajIu3a
TaKCOHOMUYEEKOEO ‘€OCTaBa OECIIO3BOHOYHBIX HE PEKOMEHAYETCS HMPUMEHAThH Ui ONpEeIICHUs
9KOJIOTHMECKOL® COCTOSIHHS BCEX THUIIOB BOJIHBIX OOBEKTOB 3MMOM, TaKk KaK OTCYTCTBHUE aKTHB-
HOCEH B 3TOT IT€PHO/ OOJBIIMHCTBA BUIOB O€CIIO3BOHOYHBIX HE IMO3BOJIUT MOMYUYNUTh OOBEKTHUBHBIE
naHHble4Cy1iecTByeT onpeesieHHas CII0KHOCTh IIPU UCIIOJIb30BaHUU JIAHHOTO METO/1a IIPU HccIe-
JIOBAaHUMPOJHUKOBBIX SKOCHCTEM. JTO KacaeTcsl B MEPBYIO O4Yepeab JIUMHOKPEHOB, AUAMETP TaK
HA3bIBAEMOW «BAaHHBI» HE IMPEBBIIACT 3 M, KOTOPbIE OTIUYAIOTCS AOCTATOYHO CrenUu(pUIeCKUMU
HKOJIOTMYECKUMH YCIOBUsIMH. Takue poaJHUKH MOTYT OBITh HE 3acelieHbl 0€CIIO3BOHOYHBIMU KaK
B ONpeAeNEHHbIe epUobl To/1a, TaK U BOOOIIE (M3-3a pa3MepoB, XapaKTepa JHa, aHTPOIOreHHON
TpaHcopMaIiu U APYTUX NpudrH). KpoMe Toro, 310 OHU U3 caMbIX OETHBIX BOTHBIX SKOCHCTEM
M0 BHUJOBOMY COCTaBY OECIO3BOHOUHBIX CpelH BceX BOAHBIX skocucteM bemapycu. Ilpu Takux
YCIIOBUSIX IPUMEHEHUE YKa3aHHOTO BBIIIE METOAA HE MO3BOJIMT MPABUIBHO OIPENEIUTH Kiacc
KauecTBa BOJBI U CTENEHb 3arps3HeHusa. He pexomeHayeTcss mpUMEHEHHE MEeTOoAa IS ompene-
JICHUS SKOJIOTHYECKOTO COCTOSIHUSI BPEMEHHBIX BOAOEMOB (JIy’K) B CHIIy UX OIPaHMYEHHOTO CPOKa
CYILECTBOBAHMSI KaK 3KOCUCTEMBI.
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[Ipu oOocHoBaHWM THApPOJAHAIIAPTHBIX KPUTEPHUEB OBLT HCIOJIb30BaH T'€OCUCTEMHO-
THIIPOJIOTUIECKHUH TTOIX0]], OCHOBBIBAIOIINICS HA KOMIUIEKCHOM aHaJIM3€ yCIOBHN (HOPMUPOBAHUS
MOBEPXHOCTHBIX BOJI B pa3pese BoAocOOpHBIX OaccelinoB [32—36].

Jlns BBISBJICHUS] HEHAPYIICHHBIX BOAHBIX 3KOCHCTEM ObUTH c(hOpMYTHPOBAHBI KPUTEPUU HE-
HaApYIIEHHOCTH BOJOTOKOB W BomoeMmoB bemapycu. [lpu dopmymnupoBke KpUTEpHEB Takke ObLI
UCTIOJIB30BaH OacceifHoBO-TaHamadTHRIN moaxox [36].

dotorpadun HacekoMbIx ObUTH crenanbl mpu nmomoiu (ortokamepsl (Nikon D5100 digital
camera with attached Nikon 60 mm 1:2.8G macro lens u Meike Macro Extension Tube Set.
Pucynku u gotorpaduu 66111 00padorans! B mporpamMmme Adobe Photoshop CS5®).

PesyabTarhl ncciieoBanus 1 ux odcy:kaeHne. B xone npoBeneHHbIX NCCIEOBAHN OBLI
pa3paboTaH OpPUTMHAIBHBIA METOAOJIOTUYECKHI allTOPUTM OIPEICIICHUs] CTaTyCajHEeHapyIICH-
HOCTU BOJHBIX 3KOCHCTEM C MCIIOJIb30BAHHMEM HACEKOMBIX-OnouHaukaropeB. I[TpucBoenue Bo-
JIOEMY WJIH BOAOTOKY CTaTyca «HEHApyLICHHBII» JOJKHO OCHOBBIBAaThbCSigHA MpHUHIMIE OaaHca
2UOPONIAHOWADMHBIX T 2UOPOOUONIO2UYECKUX KPUTEPHUEB.

[TepBbIM 3TanoM MeToza ONpENeNIeHUs] CTaTyca HeHapyIICHHOCTH BOAHBIX SKOCHUCTEM J0JI-
KEH CTaTh aHAJM3 COOTBETCTBUS BOJOEMa MJIM BOJOTOKA Ha KakOU-ITHOO TEPPUTOPHM THIPO-
naHAmWa@THEIM KpUTEpUsIM. JlaHHbIE KPUTEPUH KaCAIOTCS, UCKIIOUWECABHO aHTPOIIOI€HHOTO BO3-
JeMCTBUSL HAa HKOCUCTEMBI, MCKIIIOUas €CTECTBEHHOE BIMSIHAE (HarmpuMep HAaBOJHEHUE WIIU Jes-
TEIBLHOCTH OOOPOB).

T'uoponranowaghmmuvie Kpumepuu HenapyulenHOCU, SKOECUCTEM eCNEeCMBEHHBIX 8000MOKO8
(pex u pyuves). Pexu benapycu TpaauuumoHHO neifsiEci Ha Oonbline, cpeaHue W Majible. Yare
BCETO TIPYNIHUPOBKA MPOM3BOIUTCS MO JIMHE PEK (K OOIBIIMM OTHOCSTCS PEKH JIMHON Ooree
500 kM, cpeqaum — ot 100 mo 500 kM, maneiM,— MeHee 100 kM, K pyubsiM — meHee 10 km).
[Tomumo storo, B PecriyOnuke benapych #pUMEHSAETCS TUIINM3ALUS €CTECTBEHHBIX BOJOTOKOB IO
IUIOINAAM BOIOCOOpA, COIIACHO KOTOPOW ‘K, OUYEHb OOJIBLIMM OTHECEHBI BOJOTOKH C IJIOLIAJIBIO
BosocOopa 6omee 10 000 KMZ, oomputum,— 1 000—10 000, cpenaum — 100—1 000, manbiM —
menee 100 kM.

B Hacrosmiee Bpemsi CHOXHO POBOPUTH O HEHApYIIEHHOCTH TOM WM HHOW peuyHOU
9KOCUCTEMBI, B NEPBYIO 04ePelb, 3TO KacaeTcsl OONBIIMX U CPEAHUX PEK. DTO CBSI3aHO, C OJHOU
CTOPOHBI, C Pa3IMYHON CEEHEHbIQ X03HCTBEHHOTO BIHUAHUSA (MIPSMOT0 U KOCBEHHOI'0) Ha yCIIOBUS
dopmMHupoBaHUs HUX BOf, ¢ APYIro — CO 3HAUUTENBHOW TEPPUTOPHAIBLHON HEOTHOPOAHOCTHIO
TAaKOro BIIMSHUS. BONCERIPABUIBLHO TOBOPUTH O HEHAPYIIEHHOCTH PEYHBIX 3KOCHCTEM HJle-
MEHTApHbIX U COMOCTABMMBIX 10 pa3MepaM BOJOCOOPOB — CTPYKTyp OacceiHHOBOIO CTPOEHUS
(pucyHok 1).

KgkpuTepfsiM HeHapyLLIEeHHOCTH B JAHHOM cilydae OylyT OTHOCHUTBCS:

— €CTECTBEHHOE COCTOSIHUE pycClla PEKH, MEaHPUPOBAHUE PYCIIa;

=yfecucrocth BogocOopa He meree 50 %;

— €CBECTBEHHOE COCTOSIHME TONMBI (B TOM 4YHCJIE COOTBETCTBUE JUHAMUKHU YPOBHS IOY-
BEHHO-TPYHTOBBIX BOJ| MOWMBI CE30HHOM JMHAMHKE OCHOBHBIX METEO()AKTOPOB U YPOBHIO BOJbI
B peKe Kak CJIEJICTBHE OTCYTCTBHSA JIMOO 3HAUUTENILHOW YJAJICHHOCTH TMAPOMETHOPATUBHBIX CH-
CTEM OT PacCMaTpUBAEMOIO y4acTKa);

— OTCYTCTBHE OOYCTPOEHHBIX MECT PEKpeallii U HEOOyCTPOEHHBIX MECT MACCOBOIO OT/IbIXA;

— OTCYTCTBHE TIOCTPOEK M KOMMYHHUKAIIUK B TIOMe U IPUOPEKHOM 30HE;

— OTCYTCTBHE IPSMOTr0o cOpoca BOJI METMOPATUBHBIX KAHAJIOB B Ipe/eax y4acTKa;

— OTCYTCTBHE BOJOPETYIHUPYIOLIMX COOPYKEHUI U UCKYCCTBEHHBIX BOJOEMOB B PYCIIE PEKH;

— HaJINYME BUJIOB — MHJIMKATOPOB HEHAPYLIECHHBIX PEUHBIX U PYyUbEBBIX SKOCHCTEM.
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L]
//\\/ — NpuHUMatroLas peka, ..’ '...’ — rnaBHbIN BOAgpa3gen; I:I — 3NnemMeHTapHble Bogocoopbl;

/\/ — [M1aBHas peka, """ — BTOpOCTEREHHBIE BOAOpasAeny!; I:I — arneMeHTapHble NpupeYbs

S — yanoBble TOYRK;
— MPUTOK,;

PucyHok 1. — BasoBasi‘vofiens, COOTHOLIEHUSA CTPYKTYpP 6accelHOBOro CTpoeHus
Ha ypoBHe BOOOTOKOB

Figure 1. — The basicymodel of the ratio between the structures of the basin structure
at the level of watercourses

B_10 K€ BfeMst 10myCcKaeTCs BBISIBICHHUE JIOKATHHBIX HEHAPYIIEHHBIX YYaCTKOB PEYHBIX KO-
CUCTEM B CitydaesfAannuus HapylIeHUI (cupsMieHui) OeperoBoil THUHUH, COSIMHEHHS C MEIHOpa-
TUBHBIMH cHCTEMaMU WIH COPOCHBIMHM KaHallaMH, MPUCYTCTBHSI BOAOPETYIHPYIOIIMX COOpY-
KCHUH, WPYIOB WK BomoxpaHwmil. [Ipu sTOM mpexrmonaraercsi yueT pacCTOSIHHS OT 00O3Ha-
YEHHBIX BbIIIIE OOBEKTOB MO pPycly BOAOTOKA. [ pyubeB Takoe pacCcTOSHHUE IOKHO OBITh HE
MeHee 1 kM, MabIX peKk — 3—35 KM (mpu mupuHe pycia B MekeHb 10 10 M — 3 KM, TIpH IIHPUHE
6onbiie 10 M — 5 kM), cpeaaux — 10 kM, KpynHbIX — 50 kM.

Tuoporanowaghmuvie Kpumepuu HeHAPYUIEHHOCMU IKOCUCEM eCHEeCMBEHHbIX BbIX0008
no03eMHbIX 800 (pooHuxos). IX mpenmonaraeTcs BBIICIATh B KAU€CTBE YJIBTPATOKAIBHBIX dJIe-
MEHTOB B IIPUHATON CTPYKType 0acCEHHOBOTO CTPOCHHS TEPPUTOPHH.
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[To mpu3HakaM BBIXO/a MOA3EMHBIX BOJ Ha IMOBEPXHOCTh POJHUKHU JIEISATCS Ha TPU OCHO-
BHBIX THTIA: PEOKPEH, JTMMHOKPEH W TeJOKpeH. PeokpeH M3mmBaeT CBOM BOIBI HA CKJIOHAX WU
y OCHOBaHHS XOJIMOB, HA CKJIOHAaX PEUYHBIX JTOJMH WM MHBIX PO3MOHHBIX Bpe3ax. CpaBHUTEIHHO
Y3KH U OBICTPBIA POTHUKOBBIN pydeil TeueT Mo CKIOHY U OOBIYHO BHAJaeT B ApPYyroil Oomee
KPYITHBIH BOIHBIA 00BEKT. JINMHOKpPEH MpH BBIXO/E 00pa3yeT HEeOOBIION MPOTOYHBINA BOTOEM —
«BaHHY», U3 KOTOPOH BBHITEKaeT pyueil. [enokpeH Xxapakrepusyercs MHOXECTBEHHBIMH HEOOIb-
[IMMH BBIXOJaMHU MOA3EMHBIX BOJ HA OTHOCUTENIBHO POBHYIO MOBEPXHOCTH, B PE3YJIBTATE UEro 00-
pasyetcst Tomkoe, 3abonoueHHoe MecTo. OOBIYHO M3 TEJIOKpeHa OepyT Haudajao OJWH WM Hec-
KOJIBKO pyubeB. HekoTopble pOIHUKM MMEIOT CMEIIAaHHBIE MM MPOMEXKYTOUHBIE (DOPMBI, coue-
TaIOIUE MPU3HAKHI PA3HBIX TUIIOB POJHUKOB.

K kpuTtepusiM HeHapyIIEeHHOCTH IPEIoIaraeTcsi OTHOCHUTD:

— OTCyTCTBHUE 00YCTPOWCTBA POJHHUKA U PUJIETAOLIEN TEPPUTOPUH (Ha yaaeHHOETH 10 10 m);

— OTCYTCTBHE PACHAIIKUd U THAPOTEXHHUUYECKOW MEIHOpPALUH TEPPUTOPHHU, WPHMbIKAIOIIEH
K POIHUKY M BBITEKAIOIIETO0 U3 HEro pyubs (py4beB), M MOMMBI Ha pacCIOSHMM HE MeHee 1 KM
B pajJilyce OT POIAHUKA;

— OTCYTCTBHE BOJ103a00pHBIX COOPY>KEHHI B 30HE MUTAHUS POTHUKA.

Tuoponanowagpmuvie Kxpumepuu HenapyuwieHHocmu Kocucmem o3ep. /lanHas rpynma KpH-
TepueB Oblia OIpENEIeHa C YUETOM Cleln(PUKN X03sMCTBEHHOTO HeIoiAb30BaHus o3ep B Pecny6-
muke bemapyce. IIpeoOnagaromuM BHIOM XO3sSICTBEHHOIOQUCIIONB30BAaHUS 03€p B CTpaHE sIB-
asieTcs pplOHOE XO3AHWCTBO (PBHIOOTIOBCTBO U PHIOOBOACTBO) =40 92 % oT oluiero yucia o3ep.
B kauecTBe HCTOYHHMKOB BOAOCHAOXXEHUS HCIONb3yefess QKOO MOJOBHHBI 03ep (OCHOBHBIMU
HaIPaBJICHUSAMHU HCIIOJNB30BAHUSL BOIBI SIBISIIOTCS €XO35METBEHHO-0bITOBOE (52 %) W CcenmbCKo-
xo3siictBeHHoe (13 %)). [lns pexkpeanmoHHbIX Mgl Wcmnons3yetrcss He 6onee 32 % oT ob1iero
yucia o3ep. B cucremax ruapoTeXxHUYECKOW ‘MEIuopalnny MCHOb3yeTcs okosno 9 % o3epHOro
donaa crpanbl. He3HauntenbHast 4acTh 03¢p MEHOMB3yeTCs sl 100bIuun canpornenei [37].

C yueroM OTMeYeHHOW crHeuu(UKW, B KaueCTBe KpPUTEPUEB HEHAPYIIEHHOCTH IPEAIO-
Jaraercsi pacCMaTpHUBaTh:

— OTCYTCTBHE HapyIICHHOCTH ©eperoB (CrpsMiieHus: OeperoB, HaJIMIUsl 00yCTPOCHHBIX CTO-
STHOK /17151 BOZIHOTO TPaHCTIOpTa CRCIIONB30BAHUEM JKeJIe300€TOHHBIX KOHCTPYKIUH U T. 11.);

— JIECUCTOCTH BOoA0cOOpOB 60mee 50 %;

— OTCYTCTBH€ paCIallKK H) y9aCTKOB THIPOTEXHHYECKOH METHOopaluy B TpeAenax MNpu-
03€pHOU MOKMBI;

— COXPaHHOCTBYECECCIBEHHOTO THIPOJIOTHYECKOTO PEKMMa BOJAOEMOB — OTCYTCTBHE HC-
KyCCTBEHHBIX BOMOPETr'YIHPYIOIIUX COOPY>KEHUH B MPOTOYHBIX M CTOYHBIX 03€pax, cOpoca BOIbI
B 03€pO WJIN CHYEKd W3 HETO B OECCTOUHBIX;

—@ECYTCIBHE B IIpeienax BogocOopa CUCTEM THAPOTEXHUYECKOM MeNnopalui, KOToOphle Ha-
pAnyfC BOAOPCTYIUPYIONIMMHY TNIOTUHAMHU ONPEEINISIIOT YPOBEHb MIOYBEHHO-TPYHTOBBIX BOJ B MPH-
03€pHQITIONME;

— OfcyTCcTBHE O0YCTPOCHHBIX MECT Ul PEKpealnu, HeoOyCTPOSCHHBIX MECT MacCOBOTO OT-
JbIXa, TIOCTPOEK U CETH KOMMYHHMKAIM{ B MPUOPEkKHOM 30HE (32 UCKIIOUEHHEM TPYHTOBBIX JO-
por 6e3 HachIn).

s o3ep 3HAYUTENBHBIX pa3MEpoOB (MMEIOT MPUTOKH), a TaKXKE 03ep, UMEIOUIUX TECHYIO
TUAPOJIOTHYECKYIO CBSI3b C PEKaMH M PYyUbsiIMU, MIPEATNOIAraeTcsi HCIoIb30BaTh KOHIENTYaIbHYIO
MOJICJIb COOTHOIICHUSI CTPYKTYp OacCEHOBOTO CTPOCHHS 03€pHO-O0ACCEHHOBBIX cucTeM [36],
YUUTHIBAIOIIYIO CBSI3b (DOPMUPOBAHUS OTACIBHBIX BOJHBIX Macc o3ep (THAPOIIOTUYECKU OIIpe-
JEJSIOT COCTOSIHME DKOCHCTEMBI 03€pa Ha OMPEJCICHHOM YYacTKe) C y4acTKaMHU UX IMOBEpX-
HOCTHOTO BoJ0cOOpa (PUCYHOK 2).
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— rnaswas pexa; |/ A / (peyHble, 03epHbIe);
/\ /| BTOPOCTENEHHbIE

/\/ — NPUTOKK; 4.V Bonopasn
‘, \‘l
o
® —vs TOYKM KOHTPOMSI

TOSAHUS, CTPYKTYP
r padmnyeckon ceTu;

>

PucyHok 2 HSATas KOHUenTyanbHas MoAernb COOTHOLIEHUS CTPYKTYP
OBOro CTPOEHUSA 03epPHO-6acCeMHOBOM CUCTEMbI

— dJ1IeMeHTapHble npunpeyba;

— NpUHUMarKLLas _ v . ; T
% peka: /\/ rmaBHbIN BOOPA3, Q:l aneMeHTapHble Bogocbopbl

— dJ1IeMEHTapHbIE€ NPpno3epba

Fi The adopted conceptual model for the ratio between the structures
of the basin structure of the lake-basin systems

T'udponanowagmuvle Kpumepuu HenapyuieHHocmu sxkocucmem cmapuy. Jlns crapun (cra-
PUYHBIX 03€p) KPUTEPHH COBIAJAIOT C TAKOBBIMH JJISI 03€p, 32 HCKIIOUEHUEM KPHUTEpHs «JIe-
cuctocTh BojocOopoB Gonee 50 %». JlaHHBIA KpUTepUil HENpUEMJIEM AJs JaHHOIO THUIMA BOJO-
€MOB, 0COOEHHO Ul CTAapHIl B MOHMax KpPYNHBIX peK. B kauecTBe AONOIHUTENBHOIO KPUTEpHUs
HEHapYyIIEHHOCTH IPEAINOoJaracTcsl paccMaTpuBaTh OTCYTCTBUE pacHalllKM M CHUCTEM TUAPOTEX-
HUYECKOW MEIHOpalliy y4acTKa peyHOM MOMMBI (Ha y4acTKe 3JIEMEHTAapHOIo HpUpedbs) B Ipe-
Jies1aX PacIooKeHUsI CTApUYHOTO BOAOEMA.

T'uoponanowagmuvle Kpumepuu HeHapyweHHOCmuU 3Kocucmem 0010m. DTH IKOCHCTEMBI
MIpeUIaraeTcsi BHIJACIATh B KaUeCTBE JIOKAJBHBIX JIEMEHTOB (MMEIOIINUX CBOM BOAOCOOPHI) B MpH-
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HSATBIX MOJIEJISIX CTPYKTYp 0aCCEHHOBOTO CTPOSHHUS MCCIIETyeMO TePPUTOPUH (CM. PUCYHKH 1, 2).
B kauecTBe KpuTEpreB HEHAPYIICHHOCTH TPEJIaracTcsi pacCMaTpUBATh:

— OTCYTCTBHE MEPOIPUATUI THAPOTEXHUIECKON METHOpALUU B MpeesiaX XOpoIlIo APECHUPY-
€MBbIX 3BTPOGHBIX (HU3UHHBIX) OOJIOT (KaK MPaBUIIO, MEJIKO3AJICKHBIX) TUOO0 HE3HAUUTEITLHOE OCY-
menue (He 6onee 10 % oT 3aHMMaeMOH IIIOIIAN) OMUTOTPODHBIX (BEPXOBBIX) 0OJIOT;

— COXPAHHOCTb YPOBHS MIOYBEHHO-TPYHTOBBIX BOJ B OJIMTOTPO(PHOM 00JI0TE B MEKEHHBIE I1e-
pHOABI HE HUXKE 25 CM OT THEBHOM MOBEPXHOCTH U HE HIKe 50 cM B 3BTPO(HBIX (COOTBETCTBYET
TaKOBBIM YPOBHSIM B aHAJIOTUYHBIX TUIAX OOJOT B HETPOHYTOM COCTOSTHUH);

— OTCYTCTBHE JIECOMEITMOPATUBHBIX MEPOIIPUATHI U BEIPYOOK MPHIIETAIONINX K O0IOTY, repe-
YBIIQ)KHEHHBIX JIECOB.

Kak u B ciyuae ¢ pexkamu, B KpyNHBIX OOJIOTHBIX MaccHBax BO3MOXXHO BbIleJeHUE HeHa-
PYLIEHHBIX Y4aCTKOB IIPU YCIOBUU COOIIOACHUS THIPOIaHAIIAQTHBIX KPUTEPUEB.

K euopobuonocuueckum kpumepusam neHapyuieHHOCmMuU 6000eM08 U B00OHIORQE OTHOCATCS:

— XOpOIIee WIN YIOBIETBOPUTEIBHOE IKOJIOIMUECKOE COCTOSHUE BOAHOIQ,00bEKTa; IKOJIOTU-
YeCcKoe COCTOsIHME Xopoliee — | Ki1acc kauecTBa BOJBI U CTENECHb 3arps8HCHUS OUCHb YUCTHIE;
9KOJIOTUYECKOE COCTOSIHME ynoBieTBopurenabHoe — Il kiacef kau€cfBa) BoObl M CTENEHb
3arps3HEHUS] «IHCTHICY,

— NPUCYTCTBHE BUAOB — MHIMKATOPOB HEHAPYLLIEHHOCTH BOJHBIX IKOCUCTEM.

AHanu3 TaKCOHOMUYECKOM U 3KOJIOTMYECKON CTPYKTYpbl (OMOTOMMMUECKOTrO pacrpeaesIeHus])
BOJHBIX U aM()PUOMOTHIECKUX HACEKOMBIX IPH HCIIOIB30BAHAIPACCMOTPEHHOTO BHIIIIE aJITOPHTMA
MO3BOJIMJ BBIAEIUTH 21 BUJ — MHAMKATOP HEHapyIIEHHOCTH BOAHBIX sKocucteM benapycu (5 Bu-
JIOB YKECTKOKPBUIBIX, 4 BUAA CTPEKO3, MO 3 BHJIA BECHSHOK, KJIOTIOB M PY4YEHHHUKOB, 10 1 BHIY
HOZICHOK M BECHSIHOK). Hike npuBoauTCs nepeueHb BHEOB-HHINKATOPOB.

Ompao Ephemeroptera — Ilooenku

Siphlonurus lacustris (Eaton 1870) — dHAMKATOp HEHAPYILIEHHBIX €CTECTBEHHBIX BOJOTOKOB
(pucyHox 3).

Ompsao Odonata — Cmpexo3ul

Aeshna subarctica Walker, 1908 % nHaMKaTop HEHapyIIEHHBIX BEPXOBBIX M MEPEXOAHBIX
00710T (PUCYHOK ).

Brachytron pratense (O, F. Miller, 1767) — wHIUKAaTOp HEHAPYIMICHHBIX PEK, CTApPHII, 03€P
1 60JI0T (PUCYHOK 0).

Cordulegaster boltomii (Donovan, 1807) — MHAWKATOp HEHApPYIIEHHBIX €CTECTBEHHBIX BO-
JIOTOKOB (PUCYHOK 4).

Ophiogomphiis \ceéilia (Fourcroy, 1785) — WHIUKAaTOp HEHAPYIICHHBIX €CTECTBEHHBIX
BOJIOTOKOB.
Somatqg€hlora “arctica (Zetterstedt, 1840) — wHIUKaTOp HEHAPYIICHHBIX BEPXOBBIX U Tie-

PEXOHBIRYOONOT (EM. PUCYHOK 3).

Ompao Plecoptera — Becuanku

LBeéuctra digitata (Kempny 1899) — unaukatop HeHapyIIEHHBIX €CTECTBEHHBIX BOJOTOKOB.

Nemwura cambrica (Stephens 1836) — MHIUKATOP HEHAPYIICHHBIX €CTECTBEHHBIX BOIOTOKOB.

Taeniopteryx nebulosa (Linnaeus 1758) — HWHAMKATOp HEHApPYIICHHBIX €CTECTBEHHBIX
BOJIOTOKOB.

Ompsao Hemiptera — Ilonyxcecmkokpulivie, nooompao Heteroptera — Knonwi

Gerris sphagnetorum Gaunitz, 1947 — WHIMKAaTOp HEHAPYHICHHBIX OOJIOT M BOJOTOKOB,
IPOTEKAIOLINX MO OOJIOTHBIM MacCHBaM HJIM UMEIOLIUX UCTOK B 00s0Tax (pucyHok 10) .

Glaenocorisa propinqua propinqua (Fieber, 1860) — uHAMKATOp HEHAPYIIEHHBIX BEPXOBBIX
00710T 1 TUCTPOHBIX 03ep Ha O0N0TaxX (PUCYHOK 8).

Velia saulii Tamanini, 1947 — wWHOUKAaTOp HEHAPYIICHHBIX €CTECTBEHHBIX BOJIOTOKOB
¢ OBICTPBIM T€UCHHEM (PUCYHOK 9).
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PucyHkn 3—7. — BuouHAuKaTOpbl HEHapYLEeHHbIX BOAHbLIX 3KOCUCTEM:
3 — Siphlonurus lacustris (nuauHka); 4 — Cordulegaster boltonii (nMM4nHKa);
5 — Aeshna subarctica (nuuvHka); 6 — Brachytron pretense (nuuvHka);

7 — Somatochlora arctica (nnunHka). nvHa macwtabHow nuHenkn 10 mm

Figures 3—7. — Bioindicators of intact water ecosystems: 3 — Siphlonurus

lacustris (larva); 4 — Cordulegaster boltonii (larva); 5 — Aeshna subarctica

(larva); 6 — Brachytron pretense (larva); 7 — Somatochlora arctica (larva).
Scale bar: 10 mm
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PucyHkn 8—10. — BuouHpgukaTopbl He HbIX BOAHbIX 3KOCUCTEM: 8 —
Glaenocorisa propinqua propinqua (nma elia saulii (vmaro); 10 — Gerris
sphagnetorum (nmaro). On wtabHom nuHenkn 1 Mm
Figures 8—10. — Bioindicators of i er'ecosystems: 8 — Glaenocorisa propinqua
propinqua (imago); 9 — Velia #8aul go); 10 — Gerris sphagnetorum (imago).

Scale bar: 1 mm

Ompsao Coleoptera —
Oreodytes sanmarkii

TOKOB (pHCYHOK 13). Q
Deronectes la phens, 1829) — uHAMKATOP HEHAPYLICHHBIX €CTECTBEHHBIX BOAOTOKOB
(pucynox 11).
Nebriop imilis (Paykull, 1798) — unHnukarop HeHapyIIEHHBIX €CTECTBEHHBIX BO-
2

JOTOKOBgPH

rg, 1826) — MHOUKATOp HEHAPYILIEHHBIX €CTECTBEHHBIX BOJO-

tjernae (Sahlberg, 1824) — wuHAMKATOp HEHApYIICHHBIX BEPXOBBIX U MeEpe-
JIOT (PUCYHOK 14).
aena gracilis Germar, 1824 — MHIUKAaTOp HEHAPYLICHHBIX €CTECTBEHHBIX BOIOTOKOB
(pucynox 15) .
Ompsao Megaloptera — bonvuiekpulnvie (6UC10KPBLIKU)
Sialis nigripes Pictet, 1865 — WHIMKATOp HEHAPYIIICHHBIX €CTECTBEHHBIX BOJOTOKOB (PUCYHOK 16).
Omp=ao Trichoptera — Pyueiinuku

Chaetopteryx villosa (Fabricius 1798) — WHIuUKaTop HEHAPYIICHHBIX €CTECTBEHHBIX BO-
JIOTOKOB.

Odontocerum albicorne (Scopoli 1763) — wHIMKaTop HEHApYIIEHHBIX €CTECTBEHHBIX BO-
JIOTOKOB.

Agrypnia obsoleta Hagen, 1864 — wHIUKaTOp HEHAPYIIEHHBIX TUCTPOMHBIX 03ep.
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PucyHkn 11—16. — BonHamkaTopbl HeHapyLUeHHbIX BOAHbIX 3Kkocuctem: 11 — Deronectes

latus (wmaro); 12 — Nebrioporus assimilis (nmaro); 13 — Oreodytes sanmarkii (nmaro);

14 — llybius wasastjernae (nmaro); 15 — Hydraena gracilis (wmaro); 16 — Sialis nigripes
(NMnunHka). AnvHa maclitabHon NMHeENKkN 1 MM

Figures 11—16. — Bioindicators of intact water ecosystems: 11 — Deronectes latus

(imago); 12 — Nebrioporus assimilis (imago); 13 — Oreodytes sanmarkii (imago); 14 —

llybius wasastjernae (imago); 15 — Hydraena gracilis (imago); 16 — Sialis nigripes (larva).
Scale bar: 1 mm
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[Ipu mpoBeneHnM THAPOOMOTOTHYSCKUX HUCCICAOBAHUN OTIMPABHOW TOUKOW TSI U3yUCHUS
BOJIHOM SKOCHCTEMBI Ha MPEAMET COOTBETCTBUS CTaTyca HEHApYLIEHHOW MOXET CTaTh HAXOXK/IECHUE
B BOJOTOKE WJIM BOJOEME COOTBETCTBYIOILEIO BHAa-MHAMKaropa. OmnpeneneHue T'UApPOJIaH.-
madTHBIX MOKa3aTele U CpaBHEHHE MX C KPUTEPUSMU HEHAPYHIEHHOCTH MO3BOJSAT TOYHO YC-
TAHOBUTH €T0 CTaryc. [pyruMu cioBaMu, BBISBJICHHE HEHAPYIIEHHBIX BOIHBIX 3KOCHCTEM MOXKET
HAYMHATHCS U OT OOPATHOTO — HAXOXKJCHUS BUAA-UHAUKATOPA.

Bun-unaukatop He SBISETCS, €CTECTBEHHO, HACTONBKO Y3KOCHEIIUATU3UPOBAHHBIM, YTO €TO0
9KOJIOTHYECKOH MpedepeHLreit aBaseTcss 0OUTaHne UCKITIOYUTENFHO B HEHAPYIIIEHHBIX BOJOTOKAX
Wi BojoeMax. Ero mpuypouyeHHOCTh CKIIQIBIBACTCA W3 LEJIOT0 psAa SKOJIOTMYEeCKuX mpede-
pEeHIM (CKOPOCTh TEUCHMS, HAJWM4YHE IOHHBIX OTJIOXKECHHM, CTETEHb 3apacTaHusiy KUCIOTHOCTH
BOJIBI U T. JI.), KOTOPHIM MOTYT YIOBJIETBOPSTh W HApyIIEHHbIE U B HEKOTOPBIX{EIydasx crapbie
HCKYCCTBEHHbIC BOJHBIE 00BeKTHI. ClieI0BaTeIbHO, SAMHUYHBIC WM CITyYaiiHbIe HAXOAKH BHUIOB-
MHAMKATOPOB B TAKUX BOJAOEMAax U BOJOTOKaX HE MOTYT CIYKUTh IOBOAOM Il NCRIIIOUCHUS BUJA
U3 CIMCKAa MHAMKATOpoB. Ha Ham B3I, €ClM 4MCIO TaKMX HAXOJOK B, BOBHBIX OOBEKTaxX He
npeBbimaer 10 % ot ob1iero yucia JOKaJTUTETOB, B KOTOPBIX (DUKCUPOBANICSZBI, U €0 OTHOCH-
TEJIbHOE OOMJIME B HAPYIIEHHBIX M UCKYCCTBEHHBIX 00bekTax He Bbime 10(%,/To Bux MOXeT ObITh
OTHECEH K KaTeropuu OMOWHINKATOPOB HEHAPYIICHHBIX BOJHBIX 9KOEHCTEM.

CooTBeTcTBHE BOJIOEMA WJIM BOJIOTOKA BCEM IMEPEUMCICHHBIMBLUIIE KPUTEPUSIM MO3BOJISIET
€ro NPUYMCIUTh K HEHAPYIIEHHBIM €CTECTBEHHBIM 3KOCUCTEMaM U IPHIaTh OXpaHHBIN CTaTycC.

OpHako CyIIECTBYIOT HEKOTOPBIE JMCKYCCHOHHBIEQMOMEHTHI B MPEVIOKEHHOM METOIMKE
OTIpEIeJICHUs] CTaryca HEHAPYUICHHOCTH, KOTOPhIe MORYT OBITH YCTPaHEHBI TOJIBKO TIPU J1AJTb-
HEHNIINX MCCIEI0BAaHUSAX B JAHHOM HalpaBICHHUH.

Bo-nepBbIX, 3TO HUCMONB30BaHUE BUIOB-UHAAKATOPOB. [IpeniokeHHbIi nepeueHb BUJOB —
WHAMKATOPOB HEHAPYIICHHBIX €CTECTBEHHBIX ‘BOIHBIX SKOCHUCTEM HE SIBISETCS OKOHYATEIbHBIM
u ctaTuyHbIM. HekoTopblie BuAbI MOTYT Obl#h MEKTHOUCHBI U3 ATOTO IEPEUHs, €ClIi OyyT HallJIeHbI
B 3HaYUTEIbHOM uucie (6onee 10 %) BMHAPYIIGHHBIX U UCKYCCTBEHHBIX BOJHBIX 00BEKTaxX. ITOT
nepedeHb MOXET ObITh pacIIUpeH 3d @UeT «IOTEHIMAJIbHBIX HHIMKATOPOB HEHApPYIIEHHOCTH,
HEIOCTAaTOK MH(popManuu 00 KONIQEMIECKHX NpedepeHIUsIX KOTOPBHIX HE MO3BOIHI MPUYHCITIHTH
ux K OmomHaukaropaMm. KpoMefroro,\Heo0XoauMo paccMOTpPeTh BO3MOXKHOCTh HCIIOIb30BAHUS
B KauecTBE MHJWKATOPOB HEHAPYIMEHHBIX IKOCHUCTEM JIPYTHX TPy Oecrio3BOHOYHBIX (ABYKPHI-
JIBIe, paKOOOpa3HbIC U T. 11.).

VYcranoBneHue sl psiia BOIOEMOB U BOJAOTOKOB BTOPOTO THAPOOMOJIOTHUECKOTO KPUTEPHS
HEHAPYIIEHHOCTH MOQKEE, OBITh 3aTPYIHEHO H3-32 KPAaTKOBPEMEHHOCTH HU3yUEHHUs KOHKPETHOTO
o0bekTa. B MOMEHT OAHOKpaTHOro orbopa MpoO BUIBI-MHAMKATOPHI MOTYT ObITh HE 3aduKcu-
POBaHBI M3-33P0CO0CGHHOCTEH JKU3HEHHOTO IHMKIJIA WM WX MajoducieHHoCTH. [lostomy mpucy-
KICHUGgEeTaTyed HEHAPYIIIEHHOW BOAHON SKOCHCTEMBI JOKHO 0a3upoBaThCs HA HCCIETOBAHMSIX
B TeU€HUE BECHBF—0OCEHU HE MEHee 2 JIeT.

Bo*BTOpHIX, IpUAaHKE CTaTyca HEHAPYIIEHHON AKOCUCTEMBI pekaM. Hamu npeaoxkeHo cuu-
TaTh HCHAPYIICHHBIMH YYaCTKU PEK, YYHUTHIBAs CUJIBHBIA AHTPOIMOTCHHBIM Tpecc Ha peyHbIe
9KOCHCTEMBI B TOCIIEHEE CTOJETHE Ha TEepPUTOPHM Hamie cTpanbl. K coxaneHuro, naxe Ha
OOIIT He ynanoch BBISIBUTh HEHAPYUICHHBIE YYACTKH I KPYIHBIX PEK, YTOOBI OHH MOJTHOCTBIO
COOTBETCTBOBAJIM THUAPOJAHAMAPTHBIM KpUTEpHUsIM. BO3MOXXHO, 3TO HE MO3BOJIWIO CHAENaTh
KPaTKOBPEMEHHOCTh PEaJTu3yeMOro HCCIEIOBaHUS W OTPAaHWYCHHOCTh MEpPEYHs HW3YyUYEHHBIX
peUHBbIX 3KocHucTeM. B nanpHeiiiem cienyer oOpaTuTh BHMMaHHWE Ha ApPYTHe KPYIHBIE PEKH
(Harmpumep, Takue Kak 3anagHas [[BuHA), pall CPEIHUX PEK, KOTOPHIE MPOTEKAIOT HE TOJIBKO 110
tepputopun OOIIT.

B-Tpetbux, BeposiTHO, paccMaTpUBaTh OOJOTHYIO CUCTEMY B KaUeCTBE HEHApPYILLIEHHOW Oosee
1eJ1Ieco00pa3HO HE TOJBKO KaK BOJAHYIO, a KaK BOJHO-HAa3eMHYIO. JTO BJe4eT 3a cOO0OH HeoO-
XOJIMMOCTb BBISIBIICHUSI HA3EMHBIX BUOB-UHIUKATOPOB.
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B-uerBepThiX, HeNb3sl, BEPOSTHO, HCKIIOYaThb BO3MOXKHOCTH BBIIEICHUS HEHAPYIIEHHBIX
YYacTKOB B KpYIHBIX o3epax. Mcxoms w3 cPOpMyTHMpOBAHHBIX KPHUTEPUEB, JaXe HEOOIBIION
HaCeJICHHBII MyHKT Ha Oepery KpyImHOro 03epa He MO3BOJSIET OTHECTH 3Ty IKOCHUCTEMY K KaTerOpUr
HEHAPYIICHHBIX.

B-nsAThIX, BO3HUKAET BOMPOC O JOJITOBPEMEHHOCTH U CPOKE BO3/ICUCTBUSA Ha IKOCHCTEMY
yenoBeka. Tak, clieyeT M paccMaTpuBaTh KaK HApYIIEHHBIE T€ SKOCHUCTEMbI (Hampumep 0o-
JIOTHBIE U PEYHbIE), KOTOPhIE paHee MOABEPraiiCh aHTPONOTEHHOMY BIUSHUIO (MEIHOPUPOBAHUE
MPUIETAIoIIel TEPPUTOPUH, CIPSIMIICHHE Pycia U T. 1I.) B He3HAYUTEIILHOUM CTETIeHH, U YKE\JI0JIroe
BpeMs (O6onee 50—100 neT) 3TO BIMSHHME OTCYTCTBYeT (B Clydae, €CIM Takas SKOCHCTEeMa
Haxoautcs Ha OOIIT)? YuuTeiBas criocoOHOCTh SKOCUCTEM K CAaMOBOCCTAaHOBIICHHE), JKOCHETEMA
3a 3TOT MEepHoJ BpeMEHU OylIeT BO3BpAIIAThCS MOCTENEHHO K MepBOHAYaIbHOMY. COCTOSHUIO, HO
TOJBKO TIPH COXPAHEHHWH OMPEIEICHHBIX BO3MOXKHOCTEH K 3TOMY (OTCYTCTBHE AHTPOIIOTEHHOTO
mpecca, JIOCTaroyHas IUIOUIaJb SKOCHUCTEMbI, HAJIWYUE COOTBETCTBYIOLIErQf GuopasHooOpa3us
U T. 11.). Ha 1aHHBII MOMEHT MBI TAKUE CHCTEMBI HE PACCMATPHUBAIIN B Ka4e€CTBE HEHAPYIIICHHBIX.

3akiaouenue. Pazpaboran nepedyeHb KPUTEPUEB HEHAPYIICHAOCTH sl BEEX THUIIOB BOJHBIX
o0bekToB benapycu: pomHHUKOB, pyubeB, peK (MallblX, CpeIHUX U KPYIHBIX), CcTapull peK, 03ep
U 00J0T (HU3UHHBIX, MIEPEXOJHBIX U BEPXOBHIX). Pa3spaboTan opHUEMHAIBHBI METOMOIOTUYECCKUN
AJTOPUTM ONPEJENICHUs] CTaTyca HEHApyIIEHHOCTH BOJHBIX SKOCHCTEM M PEKOMEHJIAIUU IO HC-
MOJIb30BAHUIO BUOB-UHIMKATOPOB. Ha oCHOBaHMM aHalin3a| OKOJIOTUYECKOM M TaKCOHOMHUYECKOM
CTPYKTYpBhl BOAHOM U aM(pUOMOTHYECKON SHTOMO]AyHbI WIPEINOKEH CIUCOK OMOMHAMKATOPOB
HEHAPYIICHHBIX BOAHBIX YKOCHCTEM, BKJIroUaronuii 21 BHE (S"BUIOB )KYKOB, 5 BUIOB CTPEKO3, 11O
3 BUJa BECHSHOK, KJIONIOB U PYYEHHUKOB, MO | BUy MTOAEHOK U BECHSHOK).

ABTOpBI BBIpKAIOT OJIaroJapHOCTh 3a MOMOIL B WPOBENCHUN UCCICAOBaHUI Ha TeppuTopun bepe3nHCKoro
O61rocdepHOro 3aroBeHUKA 3aMECTUTEIIO JUPEKTOPA 3aMOBEAHMKA 110 HAyYHO-HCCIIEI0BATENbCKOM paboTe KaHAuAATY
cenbCcKoxo3stiicTBeHHbIX Hayk B. C. MBkoBHYY, HAHANLHUKY OT/EJa IPUPOIAHBIX KOMILIEKCOB, JIECOOIb30BAHMUS H 0X0-
Tx03siicTBa HarmonansHoro napka «lIpunstekuin» H¥H. bamOn3e 3a momMomps B opraHu3aliy UCCICAOBAaHIHA HA Tep-
putopun mapka. Pabora Obula BBINOJHEHA NPW, MOIACPKKe bemopycckoro pecmyOmukaHckoro ¢onma ¢yHma-
MEHTaIbHBIX HccaenoBanuil (mpoekt 520B-004).
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In the article the hydro-landscafie, and hydrobiological criteria of intact natural water bodies (springs, streams,
rivers, old river-beds, lakes, bogs)afe,considered. In the course of the research, an original methodological algorithm
for determining the status of inviolabilit§pof'intact water bodies via insect bio-indicators was developed.

Twenty one species offWater and amphibiotic insects were proposed as bioindicators of intact natural water
ecosystems: 14 species-indicators\of intact natural watercourses (mayfly Siphlonurus lacustris (Eaton), dragonflies
Cordulegaster boltonii fBDonoyang 1807) and Ophiogomphus cecilia, stonefly Leuctra digitata (Kempny), Nemoura
cambrica (Stephens)gTaeniopteryx nebulosa (Linnaeus), bugs Velia saulii Tamanini, 1947, beetles Deronectes latus
(Stephens), Hydraena gkacilis Germar, Nebrioporus assimilis (Paykull) and Oreodytes sanmarkii (Sahlberg), alderfly
Sialis nigripes [Pictet, 1865, caddisflies Chaetopteryx villosa (Fabricius) and Odontocerum albicorne (Scopoli)), an
indicatorfofintaet rivers, old river-beds, lakes and bogs (dragonfly Brachytron pretense (Miiller, 1764)) , an intact
dystrdphic lakes indicator (caddisfly Agrypnia obsolete Hagen, 1864), three indicators of intact upland and transitional
bogs (bectle I/lybius wasastjernae (Sahlberg, 1824), dragonflies Aeshna subarctica Walker, 1908 and Somatochlora
arctica (Zetterstedt, 1840)).

In addition, the method of bioindication of the ecological state of a water body based on the analysis of the
taxonomic composition of invertebrates is considered in the article.
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