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Tema 1. 3BTpOodPHUpOBaHHE BOAOEMOB:
NPUYUHBI U IIOC/Ie ACTBUA.
KoHuenmusa 6MOreHHOM Harpy3Ku.

Jlekuuu MO TEME TOCBSIIEHBI OJAHOM W3 CaMbIX AaKTyallbHBIX
Y IIMPOKO U3BECTHBIX MPOOJIEM aHTPOINOTE€HHBIX U3MEHEHUN BOJHBIX
KOCUCTEM — AHTPOINOr€HHOMY 3BTpodupoBaHuio. B jneknusax garot-
Csl OINPENEJICHUSI OCHOBHBIX TMOHSTUH, CBA3aHHBIX C MPOOJIEMOIl aH-
TPOMOTEHHOT'0 3BTPOPUPOBAHUS: TPOPUUECKUI TUI BOJOEMaA, €CTe-
CTBEHHOE M aHTPOMNOTreHHOE 3BTpodUpOBaHUE, AECIBTPOdUpPOBaAHUE,
OuoreHHas Harpy3ka Ha BojoeM. CTyAEHTBI JOJKHbl YCBOUTH OTJIH-
Yusl 10 PsAJYy KaUY€CTBEHHBIX M KOJMYECTBEHHBIX MApaMETPOB MEXKITY
OJIUTOTPOHBIMU, ME30TPODHBIMHU, 3BTPOGHBIMU U JTUCTPOPHBIMU
BOJIOEMAMU, NPUYUHBI, 3Tallbl U MOCJIEACTBHUS AHTPONOT€HHOTO 3B-
TpodUpOBaHUS BOJHBIX IKOCHUCTEM, KIacCU(PHUKAIIUU TTOKa3aTeseH IB-
TpodUpOBaHUs, UX MPEUMYIIIECTB U HEAOCTATKOB MPHU OIIEHKE Tpodu-
YECKOT0 COCTOSIHHUSI BOJAOEMOB, OCOOCHHOCTH MPUMEHEHUSI UHJICKCOB
Tpodudeckoro coctosiuus. Kpome Toro, CTyJIeHThl 3HAKOMSITCS C OJI-
HOM W3 MPAKTUYECKUX CTpaTeruid mo O0Opb0€ C aHTPOMOTEHHBIM 3B-
TpoupoBaHUEM, 3aKIIOYAIONIEHCS B CHWKEHUM OmoreHHou (doc-
dbopHoOIT) HArpy3KH Ha BOJOEM, ISl ATOM €U UCIOIb3yEeTCS MOJICIb
P. ®omnenBaiigepa. IloiiydeHHbIE TEOpETHUECKHWE 3HAHUS OyIyT
HEOOXOJMMBI W JIOCTAaTOYHBI IS YCIEHIHOTO PEIICHUs 3aJaHuid
Ha MPAKTUYECKUX 3aHATUSIX U 3aKPETUICHUS COOTBETCTBYIOIIUX KOM-
NeTeHIMN 1o nuciuiinaamM «buopazHooOpasue BOAHBIX IKOCUCTEM,
X (PYHKIIMOHUPOBAHHE, OXpaHa M BOCCTAHOBIICHHE», «AHTPOIOTCH-
HbIE U3MEHEHUS BOJHBIX DKOCHUCTEM M METOJIbl UX BOCCTAHOBJICHUS,
«M30paHHbI€ T1aBbl TUPOIKOTIOTUNY, «I UIAPOOMOIOTHS.

Karouesuwle c108a

Tpodudueckuii TN BojoeMa; oJUroTpodHbIe, ME30TPOdHBIE, IB-
TpOHBIE U JUCTPOPHBIE BOJIOEMBI; €CTECTBEHHOE W aHTPOIOTE€HHOE
3BTpodHpoBaHUE; JeIBTpodUpoBaHue (peoaurorpodusaius); OTHO-
menue Penduina; OuoreHHass Harpys3ka (BHEIIHSSI U BHYTPEHHSIS);
dbocdop; a3oT; yraepoa; UHACKC TPOHUUECKOTO COCTOSIHUS;, TUarpam-
Ma P. @osuienBaitaepa.



CodepiicaHue npakmu4ecKux 3aHamultl

[IpakTrueckue 3aHATHS MO JAHHOW TeMe MPOBOAATCA B (popme
CEMUHAPOB, Ha KOTOPBIX CTYJICHTHI MIPU YYaCTUU MpErnofaBaress 00-
CY’KIAI0T BBIOpPAHHBIE ISl JMCKYCCHM BOINPOCHI, IMPEACTABICHHbBIC
HIKE B BUJE OTAECIBHBIX 3aaHuil. KpoMe TOro, 3aHsATHs BKIIFOYAIOT
Y pELLEHUE PACUYETHBIX 3a1a4.

3apanme 1. [Ipu 3HaKoMcTBEe ¢ Tpoduyeckor Kinaccupuxanuen
BOJIOEMOB BCEr'/la BO3HUKAET COMHEHHE B 11€J1eCOO0Pa3HOCTH BbIJIEIIE-
HUSl TaK Ha3bIBAEMBIX TUCTPO(PHBIX BOJOEMOB, KOTOPBIE MO MPOIYK-
TUBHOCTH OYEHb IMOXOXXM Ha OJUroTpodusie. IIpounrtaiite cTaThio
B. B. bynboHa Ha 3Ty TEeMy:

bynwon B. B. O nuctpodnom Tune ozep u kiaccupukaiy Boao-
emoB // Boaubie pecypchl. 1999. T. 26. Ne 3. C. 271-274 —

Y OTBETHTE HA CIIEAYIOLINE BOIPOCHI:

Kakue kpuTepuu MOJOXKEHBI B OCHOBY KiIaccU(pUKAIUNA 03€ep
M0 CTENEHU HX TPOMHOCTHU, TYMUPUIUPOBAHHOCTH U AIUTHOCTH?
[losicauTe, moueMy y aBTOpa CTaTbU BBI3BIBAET COMHEHHE KOPPEKT-
HOCTh OIIEHKH YPOBHSI TPO(HOCTH 03€p MO KOHIEHTPAaLUHU OOLIEro
¢docdopa? Cornacuel i1 Bel ¢ MHEHUEM B. B. BynboHa, yto nucrpo-
bus He sBuseTcs Tpodudeckor kareropuein? IlpuBeaure aprymeHTbl
B II0JIb3Y ATOM TOYKM 3peHus. KaknMm TepMHHOM mpenjaraercs 3ame-
HUTh MOHATUE «TUCTPOPHBII BOJOEM» ?

3ananme 2. H3ydas o03epo, Kakue CTaTUCTUYECKHUE CBS3U
10 HANPaBJICHUIO (TIOJIOKUTEIBLHYIO KOPPEISIIIUI0O WIH OTPHUIATEh-
HYI0 KOPPEJISIHIIO) Bbl OKUAAETE OOHAPYKUTH:

a) MeXIy OnomMaccoil (pUTOTIaHKTOHA U KOHIIEHTpaIMeu XJIopo-
duina «a» B BOJIE;

0) KoHIIeHTpalen xjopoduiia «a» M COJEpKAHUEM OOIIEro
dbocdopa B BoE;

B) IPO3PaYHOCTHIO BOJBI 1O JuUCKYy CEKKM W KOHIIEHTpalueu
xjopodusuia «a» B BOJIE;

r) OMomMaccoi TUAaTOMOBBIX BOJOPOCIECH M KOHIIEHTpAIlMEH pac-
TBOPEHHOT'O B BOJIC KPEMHHUSI,

1) KOHIIEHTpale muHepaibHOro docdopa B BOJe W KOHIICH-
Tpanuei XxJiopoduiiia «ay;



¢) Oromaccoil puUTOIIAaHKTOHA U OMOMAacCcOl OaKTepPUOTIIAaHKTOHA;

K) Omomaccoi 0aKTEpUOIIJIAHKTOHA U OMOMACCOM 300IIJIAHKTOHA;

3) KOHIIEHTpaIel MuHepaibHoro ¢ocdopa B Boje U 6Gromaccoit
OAKTEepUOTUIAHKTOHA

1) buomaccoi (pUTOIUIAHKTOHA U CTEIICHBIO 3apacTaHUs BOjJOEMa
MakpoduTamu;

K) MPO3PaYHOCTHIO0 BOABI 1O AUCKY CEKKHM M CTENEHbIO 3apacTa-
HUS BOJIOEMA PACCTaMU;

) coep)KaHueM KHCJIOpoAa B BOJie o3epa W Omomaccou (UTO-
TJIaHKTOHA;

M) OuoMaccoil 0aKTEpUOIJIAHKTOHA M KOHIEHTpAIIUEH YTIIEKHUC-
JIOTO Ta3a B BOJIE 03€Pa;

H) KOHIICHTpaluen xjaopoduiia «a» B Bojae u pH BojbI;

0) KOHIICHTpAIlMel MUHEPaIhHOTO a30Ta B BOJIe U OMOMAaccoi re-
TEPOIUTHBIX a30TPUKCUPYIOMINX [THAHOOAKTEPHIA;

) 6uomMaccoit 3000eHToca 1 6moMaccoil GUTOIIIAHKTOHA?

OTBETHI OOBSCHUTE.

3apanme 3. Ilogymalite, B Kakux cCiaydasx HCCIEI0BaTEelb, CO-
OpaB (pakTHUECKHE JAHHBIC, MOXKET HE YCTaHOBUTH CTATUCTHUYECKOM
CBSI3U MEXKy MapaMu MokKasaTesiei, IepeurcIeHHBIX B 3aJJaHUH 2.

3ananme 4. [louemy cBs3p Mexy oOmuM (PochopoM M KOHIICH-
Tpauuen xjJopoduiia «a» B 03epax MeHee BapuadenbHa (0oJiee CTpo-
rasi), HeKeJIl B pekax?

3amanme 5. [IpounTtaiite crarhu:

1. byason B. B. Umeet 11 MecTo ecTeCTBEHHOE dBTPOPUPOBAHUE
o3ep? // Bogubie pecypcebl. 1998. T. 25. Ne 6. C. 759-764.

2. lanenko FO. C. O cratee B. B. byabona «lmMeer nu mecto
€CTeCTBEHHOE 3BTpodupoBanHue o3ep?» // Bomnwie pecypchl. 1998.
T. 25. Ne 6. C. 765-766.

3. Anderson N. J. Naturally eutrophic lakes: reality, myth or my-
opia? // Trends in Ecology and Evolution. 1995. Ne 10. P. 137-138 —

" IMPpOBCAUTC TUCKYCCHUIO 110 CIICAYIOIIHUM BOIIPpOCAM:

CornacHsl 11 Bbl C MHEHHUEM, YTO BOJHBIE IKOCHUCTEMBI MOCTEIICH-
HO HM3MEHSIOTCSI B CTOPOHY Mepexo/a OT OJIMTOTPO(GHOrO COCTOSIHUS
B 3BTpoHOE? Bo3morkeH i 00paTHbIN NpUpOoAHBIN mporiecc? SBser-



Csl I BHYTPEHHsS OMOTE€HHAs Harpys3ka camMOCTOSITENIbHBIM (PaKkTopom
sBTpodupoBanus o3ep? Kakue maHHbIC HE COTIACYIOTCS C MpeCTaBIIe-
HUEM O CYIIECTBOBAHWHU E€CTECTBEHHOro »BTpodupoBanus? Ilo kakum
MPUYMHAM B HEKOTOPBIX PETMOHAX MOTYT CYLIECTBOBATH 03€pa C «IIPH-
POHBIMUY» 1TMAHOOAKTEPUATbHBIMU 1BETEHUSIMU? C IIBETEHUEM BOJIbI
a30TPUKCUPYIOIIUMHU ITUAHOOAKTEPUSIMU?

3ananue 6. Kakas dopma docdopa anexBatHee OyaeT oTpakaTh
Tpoduyeckuil craryc BogoeMa — o0muid pochop uim MUHEepaIbHbIN
dbochop, nouemy?

3amanme 7. Paccuutailite HMHIAEKC TPOYUUECKOTO COCTOSHUS
(mo B. B. Byibony) miig 03ep ¢ UCIOJIb30BAaHUEM JIAHHBIX MO CpPEJIHE-
roJIOBOM KOHIIEHTpaIuu Xjopoduiia «ay, odmiero gochopa u mpo-
3pauHocTH BoAwl (bynboH, 1997):

I/ITCChl =40 + 20‘1gCh1

HTCTP =18+ 29'1gTP

NTCs =75 —46°1gS,

rae Chl — koHIeHTpamus XJI0pouilia «ay, MKI/;
TP — xoHuenTparus oduiero dhocdopa, MKI/J;

S — mpo3pavHOCTh BOABI 1O AUCKY CEKKH, M.

I'papanus tpodpHoctn BogoemoB nmo UTC: ot 0 go 20 — yib-
TpaoaurotTpodusie, oT 20 1o 40 — onurorpodusie, ot 40 10 60 —
Me3otpodubie, oT 60 1o 80 — sBTpoduEIe, oT 80 10 100 — runep-
BTPO(PHEIE.

X10poduILT «a», OO0t IIpo3paunocTh
O3sepo wir/i (Chl) ¢pochop, 1mo gucky Cekku,
mr/a (TP) M (S)
[InemieeBo 2.0 0.04 4
ProMHHKOBO 6.6 0.015 |
Hepo 100 0.13 0.4
Nckpobon 199 0.33 0.3

1. Onpenenure TpoPUUYECKHUI CTATyC 03€p HA OCHOBE IMOJY4YECH-
HBIX UHJIEKCOB.



2. Yacrto pacuer UTC no pa3HbIM MOKA3aTeNsIM JAET Pa3INYAIO-
I[MeCcs Pe3yabTaThl U OJIMH U TOT K€ BOJIOEM MO OJIHOMY M3 MOKa3are-
Jel MOXHO KJacCUPUIMpPOBaTh, HAmpuUMeEp, Kak ABTPOQHBIH,
a 1o Ipyromy — Kak Me30Tpo(HbIi. CTOJKHYJIHUCH JIK BbI C OJI0OHOM
curyaruen nipu pacuere UTC nma ganasix o3ep? Ecnu ma, To moay-
MaiTe, KaKuM 00pa3oM MOKHO OOBSICHUTH HECOOTBETCTBUE MEXKIY
OLICHKaMH TPO(HUUECKOTO CTaTyca Mo pa3HbIM MOKa3aTessiM?

3ananue 8. Case-study: OBTpodupoBanue o3epa BamuHrToH
(CHIA). IlpoumTaiite cienyroomme pasjieibl KHUTH: DIMOHIACOH T.
[IpakTuka skosiorun. O0 o3epe BamMHITOH U HE TOJBKO O HEM. M.:
Mup, 1998.

1. OBTpoduKaIys U BOCCTaHOBIEHHUE 03¢epa BammarTon (c. 16-29).

2. Peaknus ob0mectBeHHOCTH (C. 29—44).

3. Dnoxa paduum (c. 44-52).

4. YpyTb (c. 52-55).

5. Heineninee cocrosinue o3epa BammurroH, BeiBojibl (¢. 57-61)

— ¥ OTBETHTE HA BOMPOCHI:

1. Kakoit u3 metogoB O00psObI ¢ 3BTpodUpoBaHUEM ObLT MpUME-
HEH 1Sl 03epa BallMHITOH C LENbI0 YIIYYIIEHHS €r0 KOJIOTUYECKOTO
COCTOSTHUSI M CHIDKEHHUS IIBETEHHUS BOJBI ITMaHoOakTepusamu? B uem
Bbl BHJIUTE HEJOCTATKU UCIOJIb30BAHHOM TEXHOJOTUU KOHTPOJIS
32 aHTPOIMOTEHHBIM 3BTpOPUpoBaHUEM ?

2. Kak T. DAMOHICOH OOBSCHSET MPOU3OIICANINEG H3MEHCHUS
B COOTHOIIEHUH a30Ta U ¢ocdopa B 03€pHOI BOJI€ TIOCIIE MPOBEACHUS
BOCCTAHOBUTEIIBHBIX MeponpusTuii? M3MeHso Ju 3TO pojib ATUX
OMOTEHHBIX JIEMEHTOB B JIMMUTUPOBAHWUU Pa3BUTHSA (UTOIUIAHKTOHA
B 03epe? OTBEeT 000CHYWTE, MPOAHATU3UPOBAB pUC. 1.6 U3 KHUTH.

3. Kakne BBIBOIBI Bbl MOXKETE CHENaTh, MPOUYNATAB IiaBy «Peak-
1yst oO1ecTBeHHOCTH»? C KaKUMH CJIO0XHOCTSAMH U KOH(MIUKTAMHU
UHTEPECOB MOXKHO CTOJKHYThCA IPU pPealu3aluyd 3KOJOTMYECKUX
MIPOEKTOB IO KOHTPOJIIO 32 3BTPO(HUPOBAHUEM BOJOEMOB?

4. Yto cinyumnock ¢ o3epoM Bamuurron B 1976 r.? Pacckaxure
O MEXaHU3Max, NPeIIOKEHHBIX T. DIMOHACOH i1 OOBSCHEHUS TEX
HEMPEIBUJACHHBIX M3MEHEHUI, KOTOPbIE€ TMPOM3OILIA C 03€pOM
c 1976 r.? IlompiTaiiTech 0TOOpPa3uTh KaK MOXHO IOJpOOHEe Ipo-
W30IIIEIIINE U3MEHEHUS B 03epe BalllMHITOH B BUJI€ OJIOK-CXEMBI.



5. Kak T. D1MOHICOH 00BSICHUI PE3KOE BO3pACTaHHUE KOJIUYECTBA
ypyTHu B 03epe Bammurron? CornacHbl JId BBl C €0 TOYKOW 3pCHUSA?
Kak MOXHO 3KCHEpUMEHTAIIBHO J0Ka3aTh TOYKY 3peHus 1. DaMOHI-
COHa O MOsIBJICHUHU ypyTH B 03epe? KakoBa nojgoxuTenpHas U OTpuLa-
TeJIbHasi pojib MakpoO(MUTOB JIJisI XO3SIUCTBEHHOUM JEATEIHBHOCTH Yello-
BEKa M HKOJIOTMYECKOT0 COCTOSAHUSI BogoeMoB? Kakue Mepbl OOphObI
C pacnpoCTpaHEHUEM YPYTH B 03epe ObLIU MPEAIPUHSTHI?

6. 3aKOHCIIEKTUPYITE TE3UCHO HanOoJIee BayKHbIC, C Ballleld TOYKU
3pE€HUs, BBIBOJIBI, KOTOPBIE MOYKHO CHIEJNAaTh U3 UCTOPUH PEaAIN3aAlUU
MIPOEKTa MO KOHTPOJIIO 3a 3BTpodupoBaHrueM o3epa Bammnrron. Ka-
KME YPOKH U3 3TOTO HYKHO M3BJICYb IPU PEaTU3alNU aHATIOTUYHBIX
IIPOEKTOB Ha APYTUX BOJOEMOB?

3ananue 9. [Ipumenenne auarpammer P. dosenBaiiaepa ¢ ue-
JIBI0 KOHTPOJISI aHTPOIIOTeHHOT0 3BTpodupoBanus (puc. 1).

Puc. 1. /Inarpamma P. @onnenBaiiaepa:
0 OcH abcuuce — cpeasss rryonHa B metpax (Hep),
10 OCH OpJIMHAT — T0JioBasi Harpy3ka ooduiero ¢ocdopa (P)
(pucyHOK B3ST U3 KH.: [IpsiTkoBa, 2002 ¢ U3MEHEHUSIMH )



1. Hekoe 03epo moJirue rojpl MoJBEprajioch aHTPOIIOT€HHOMY JB-
TpoUPOBAHUIO, TIPU CPEHEU TIyOMHE OKOJIO 5 M TeKyuas oOmas
docdopHas Harpy3ka coctaBisier 1 r/M’erox. Bpino IpHHATO peleHne
10 KOHTPOJIIO 33 3KOJOTHYECKUM COCTOSIHUEM 03€pa C LIEJIbI0 CHUXKE-
HUSI ero TpodUuecKoro craryca Ao me3oTpodHoro cocrtosinus. Kak
MPEAIONaracTcs, 3TO0 MOXKET YJIYUYIIUTh Ka4€CTBO BOJBI U MPUBECTU
K YBEJIMUYECHUIO €€ MPO3PAavyHOCTH, YTO CMOXKET MpHUBIICYb OoJjblee
YUCJIO TYPUCTOB B JAHHBIA PETUOH. MHOIrHUE CTOPOHBI 3aUHTEPECOBA-
HbI B OCYIIIECTBIICHUU JIAHHOTO MPOEKTAa, B YACTHOCTH MECTHBIE KUTE-
JM, YYEHBIE-IKOJIOTH, PErMOHAIBHBIE BJIACTH, KOMMEPYECKHE KOJIO-
TUYECKUE OpraHu3alyu, TYPUCTUYECKUE KOMIIAHUM. DKOJIOTaMu ObLIH
MPOBEJICHBI MPEIBAPUTEIbHbIC HAYYHbIC HCCJIEAOBAHUS IO 3KOJIOTH-
yecKoi 3(P(EKTUBHOCTH BO3MOKHBIX MEPOIPUATHI 1O O00pbOE ¢ 3B-
TpodupoBanueM. [lo urtoram paboThl OBUIO OLIECHEHO U3MEHEHHE 00-
el hocopHOM HArpy3Kd Ha 03€PO: €CIIM YBEIHYHUTHh MPOTOYHOCTH
o3epa, To pochopHas Harpyska Ha o3epo cHu3UTcs Ha (0.1 r/M>eTox),
MOJHOE YyJalieHue JOHHBIX oTiaoxkeHuin (0.7 F/M2°I‘OI[), KOHTPOJIb
3a TOYCUHBIMU HCTOYHHKaMH (ochopa Ha Bogocbope (0.2 r/m’erox),
CO3J]aHME 3allUTHBIX BOJOOXPaHHBIX 30H MO OeperaM o3epa
(0.1 I“/M2°F0ﬂ), €XKEroJIHOC M3BIATHE MakpodUTOB U3 BOJOEMa
(0.15 r/m’sro), mobGaBIeHHE B BOLy o3epa KapOOHATA KAIbIIHS
JUIS XHMHYECKOTO CBsi3bBaHms (ocdopa (0.6 r/M°*rox), MOHTHPOBa-
HHE€ YCTaHOBOK it aspanuu Boasl (0.3 r/M>srox). Ha 06miecTBEHHBIX
CJIYLIAHUSIX BO3HUKIIM ropsiurie criopbl. OOIIECTBEHHOCTh U TYPUCTH-
YeCKMEe KOMIMAaHWU HACTauBalOT Ha yTIIYOJECHUM O3€pa MyTeM U3bITHUS
JOHHBIX OTJIO)KEHUH, 4TO OYyJEeT CIOCOOCTBOBATH PEKPEAIUOHHOMY
UCIIOJIb30BAHUIO 03€pa, MPUBEIET K YBEIWYEHUIO PHIOHBIX 3amacoB
U WCTIOJIb30BAHUIO MAJIOMEPHBIX CYJOB JUISl TYPUCTHUYECKUX TMOE3I0K
1o o3epy. IIpeacraBuresib KOMMEPUYECKOU IKOJIOTUUYECKON KOMIIAHUU,
MHOTHE TOJbl CHEIUATU3UPYIONICHCS Ha cOope BBICIIECH BOJIHOM pac-
TUTEJIbHOCTH W3 BOJOEMOB, YOCKJIAET MPUCYTCTBYIOMINX, YTO CAMbIM
3 (PEKTUBHBIM METOJOM 10 CHHUKEHHIO TPOPUUYECKOTO COCTOSHHUS
o3epa OyAeT eKEerolHOE U3bATHE MaKPOPUTOB U3 03€pa, COAEPKAIIUX
orpomHsbie 3amackl Gocdopa. PernonanbHbie BJIaCTH MpejiaratoT OT-
Ka3aTbCsl OT IOPOTOCTOSIIIEH TEXHOJIOTUN YIAJICHUSI TOHHBIX OTJIOXKE-
HUW, 2 BMECTO ITOTO CHM3UTH BHEIIHIOIO (OChHOpHYIO HArpy3Ky ITy-
TE€M KOHTPOJIA 32 TOUCYHBIMU UCTOYHUKAMU, YBEJIMUYUTh TPOTOUYHOCTh
03€pa U NPUBJIEYb IKOJOTUYECKYI0 KOMIIAHUIO JJIsl €KETOJHOTO U3bs-



TUA U3 03epa MakpopuToB. CIoBO OepeT YyUEHBIH-IKOJIOT... TO €CTh
Br1. Kakyro Obl Touky 3peHus Bwl mognepikain, UCXOAsS U3 IKOJIOTHU-
yeckor A((PEKTUBHOCTH M SKOHOMHUYECKOM I1€JIeCO00Pa3HOCTH BO3-
MOKHBIX MEPONPUITHI 1O OOpHOE C aHTPONOTEHHBIM IBTPOPUPOBA-
HueMm? Xopolo npoayMaite Bamm aprymeHTbl, 4TOObl yOEIUTh TY
VI UHYIO 3aMHTEPECOBAHHYIO CTOPOHY B HEOOXOIMMOCTH IPOBEIE-
HUS KOHKPETHOT'O MEPONPHUATHS ISl JOCTHXKEHUS TMOCTABJICHHOM Iie-
au (rmepeBoji 03epa B Me30TpoHOE cocTosiHKME). BO3MOXXHO 11 TIepe-
BECTH 03€pO B UYHCTOE OJMTOTPO(PHOE COCTOSHHE B JOJTOCPOUYHOM

NEPCIEKTUBE?
2. YCTaHOBJIEHO, YTO B THUIEPIBTPO(YHOE MEIKOBOIHOE O3EPO
2
(momane — 57 kM°, cpenHsas riyouHa — 1.5 MeTpa) €XKeroaHo

C IpUTOKaMU U ¢ BojaocOopa mnocrymaer 18 T ¢ocdopa. Pacuers
BHYTpeHHEN (pochopHOIl HArpy3KH HA OCHOBE MPOBEJECHHBIX Jabopa-
TOPHBIX YKCHEPUMEHTOB IO CKOPOCTH BBIJICJICHUSI 3TOr0 3JIEMEHTA
U3 JIOHHBIX OTJIOKEHUM MOoKa3aiu rojioByto BenuuuHy B 100 T dhocdo-
pa. Ilockonbky BHYTpeHHss ¢ocdopHass Harpy3ka 3HAYUTEIBHO TIpe-
BBHIIIIAET BHEIIHIOW, JUIS MEpPeBojia o3epa B Me30TPO(HOE COCTOSHHE
MJIAHUPYETCSI OCYIIECTBUTH JOPOTOCTOSIIEEe MEPOIPUSITUE — TTOJTHO-
CTBIO HM30JIMPOBAaTh JOHHBIC OTJOXKEHUSI OT TOCTyIuieHus: docdopa
B 03¢epo. Mcnonb3ysa nuarpammy P. @osnnenBaiinepa, npogyManTe Io-
CJI€OBATEIbHOCTh HEOOXOJIMMBIX PAcYeTOB M OTBETHTE Ha BOIPOC:
MPUBEACT JIM TUIAHUPYEMOE MEPOIIPUSITUE K JKEITAEMOMY PE3YJIbTaTy?

3aganue 10. OqHUM U3 HETATUBHBIX MOCIEICTBUN aHTPOIIOTCH-
HOTO 3BTPOMUPOBAHUS SBISICTCS BO3HMKHOBEHHE TOKCHUYHOTO «IIBE-
TEHUS BOJB» H3-3a Ype3MepHOro pocra ¢uroriankroHa. [losromy
BKHBIM ITAllOM B M3YYEHHUU aHTPOIOTEHHOTO ABTPOGUPOBAHUS SIB-
JS€TCS YCTAaHOBJICHWE JMMHUTHPYIOMNX (DAKTOPOB pPa3BUTHS (PHUTO-
IIaHKTOHA. J[71s ATHX 1ienell 4acTo HMCIOJIb3yeTcsl OTHOIIeHHe Pe-
dunga (C:N:P=106:16:1), noka3piBatoiiiee MOJSIPHOE COOTHOIIECHUE
B OMoMacce (PUTOIIaHKTOHA OCHOBHBIX OMOTEHHBIX 3JIEMEHTOB yTJIE-
pona, azota u ¢ocdopa, HECOOXOAUMBIX JJII HOPMAIBHOTO (PYyHKITHO-
HUPOBAaHUS MPOIYIEeHTOB. JIF000e OTKIIOHEHHE OT JTOr0 COOTHOIIIE-
HHUS MOKHO HCIIOJIL30BaTh JUISI OLIEHKH TOrO, KAKOW M3 OHMOTI'CHHBIX
AJIEMEHTOB SBJISETCS JTUMHUTUPYIOMIUM. VICX0s M3 3TOTO, ONpeein-
T€, YTO JIMMUTHPYET pa3BUTHE (UTOIIAHKTOHA B TPEX 03€pax.
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Boxoem C:N:P B puTOIIIAHKTOHE
O3epo 1 200:35:1
O3zepo 2 106:4:1
O3zepo 3 500:16:1

3ananue 11. HecMoTps Ha, Kazajaoch ObI, OKOHYATEJIBHO JOKa-
3aHHBIA (aKT KIIIOUeBOM posit ¢ochopa B 3BTPOPUKALIMHU TPECHOBO/I-
HBIX BOJIOEMOB, NMPUYHUHBI aHTPOIIOTEHHOTO YBTPODHUPOBAHUS PA3HBIX
TUTIOB BOJHBIX 3KOCHUCTEM JI0 CHX TOp OCTpO obOcyxkaatoTcs. CBue-
TEJIHLCTBOM MPOJI0JIKAIOIIETOCS TaK Ha3bIBaeMoro «crnopa o gocdoper»
SIBJISICTCSL PA3TOPEBIIASCS B HACTOSIIEE BPEMs THUCKYCCHSl HA CTPaHU-
1[aX OJTHOTO U3 CaMbIX MPECTIXKHBIX HAYYHBIX KypHaIIOB Science. Taxk,
npeasiaraeTcs KOHTPOJIUPOBATH IBTPOYHUPOBAHUE IMYTEM CHUKECHHUS
MOCTYIUICHUSI B BOJAOEM HE TOJIbKO ¢docopa, HO U a30Ta. A KakoBa
pOJIb TJIOOATBHOTO MOTeIUIeHus B 3BTpodupoBanuu? IIpoananmsu-
pyiiTe MpeIoKeHHbIE MaTepHuaibl, JOBOJBI B IMOJb3Y KaKOW TOYKHU
3peHHUs 0 BaxKHOCTH (hocdopa W/Uin a30Ta, IMOBBIIICHUS TeMIIEpaTypPhbl
B BOBHHMKHOBEHHH U KOHTPOJIE aHTPOIIOTEHHOT'O ABTPOGUPOBAHUS T10-
Ka3aJuch BaM Hanbosee yoeautenbHeiMu? ChopmMyIupyiTe Uux B TET-
pazu B BUJIE KPATKUX TE3HUCOB.
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Konmpwleble 80NpocusI no meme

1. Konueniusa Tpouyeckoro craryca BOJAOEMOB: JIaliTe ompee-
JeHue TepMHUHY «Tpoduueckuil Tun Bojgoema 2. KTo BmepBbie mpen-
JOXUJI 3TO moHATHe? Pacckaxkure o0 KiaccUPUKAMU BOJOEMOB
110 YPOBHIO OMOJIOrHYECKON MPOTYKTUBHOCTH.

2. Oxapakrepusyite oaurorpodHsie, Me30TpodHbIC, IBTpOPHBIC
U AUCTPO(PHBIE BOJOEMBI MO CIEIYIOMIUM IMOKa3aTessiM: MOphoMeT-
pus, TUN TPYHTA, KOHIEHTpAIMs OWOTEHHBIX AJIEMEHTOB, IPO3pau-
HOCTb, IIBETHOCTH BOJbI, COAEPKaHUE KHUCIOPOJA, PHIOOIPOITYKTHUB-
HOCTh, YPOBEHb Pa3BUTHS T€X WJIM MHBIX OMOJOTMUYECKUX COOOIIECTB.
[IpuBenute npuMepbl NOJOOHBIX BOJIOEMOB B SIpociiaBCKOl 00J1acTH.

3. Cykueccusi BOZHBIX 3KOCUCTEM: YTO TAKOE €CTECTBEHHOE U aH-
TPONOTeHHOE 3BTpOodUpoBaHue, AeIBTpodupoBanue (peoaurorpodu-
3arusi)? [IpuBeaure npuMepsl.

4. ITpuuuHbl pa3BUTHUS AHTPOIIOTE€HHOTO 3BTPO(UPOBAHUSA: TEM-
nepaTypa, OCBEIICHHOCTh Wi aApyrue pakropsi? «Crop o pocdoper.
[lepeuncnute TUMBI UCCIECIOBAHUN U SKCIIEPUMEHTOB, KOTOPBIE JOKA-
3aJIM KJIIOYEBYIO poJib (pochopa B 3BTpodHpoBaHUU BOAOEMOB. UTO
Takoe oTHomeHue Peadunpma? UTo oHO MOKa3ajo B OTHOIICHHWH JIH-
MUTHPOBaHUS (PUTOIUIAHKTOHA B Bojoemax? Kakue emé OuoreHHble
AJIEMEHTBI «IIOJJ03PEBAIOTCS» B PA3BUTHH IIPOIECca IBTpOPUpoBaHHUs?

5. Konnenuus OuoreHHON Harpy3ku — B 4eMm e€ cyTh? [laiite
TOYHOE OMpejiesicHue ToMy, 4To Takoe ¢hocdopHas (a30THas) HArpy3-
ka. Uem BHEIIHsIA OMOreHHash Harpy3ka OTJIMYAETCS OT BHYTPEHHEU
Harpy3Ku?

6. @ocdop U a30T B BOJOEMAX, UX JIUMUTUPYIOIIAs POJib A (u-
TOIJIAHKTOHA: PACCKAXKUTE, B COCTAB KAKUX KUBBIX CTPYKTYP BXOJAT
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3TH 3JIEMEHTHI, UX POJIb B OpraHu3Max, (hOpMbl MPUCYTCTBUS U OCO-
OEHHOCTU KPYTrOBOpPOTa B BOJOEMAX.

7. KakoBa poib Makpo(puTOB BO BHYTPHUBOJOEMHOM KPYTrOBOPOTE
dochopa? Kak MOXHO HCIMOJIB30BaTh MakpOPUTHI B peaOUIUTALIUU
BOJHBIX DKOCUCTEM?

8. O0BsicHUTE, TTOUYEeMy B Ipoiiecce ooMeHa (ocdopa MEeKIy JHOM
Y BOAHOM TOJIIEN BAXHYIO POJIb UTPAOT KUCIOPOA U kene30. [louemy
3HAHME ATOrO MPOIEcca BAXKHO MPU pa3padOTKE METOJ0B BOCCTAHOBJIE-
HUs BojgoeMoB? [loueMy cHIKaTh KOHIIEHTpaIiio Gocdopa B Bogoemax
MPOIIE, YEM KOHIICHTPALIUIO a30Ta, ¢ KAKUMHU OCOOCHHOCTSIMU KPYTOBO-
POTOB 3THX 3JIEMEHTOB B OHocpepe 3To CBSI3aHO?

9. Ilokazarenu TPOPUIECKOTO COCTOSIHUS BOJOEMOB: XHMHYE-
ckue, onosornyeckue, puszndeckue. [lonpoOHO pacckakuTe O JOCTO-
WHCTBAaX M HEJOCTATKaX KaXKJOro W3 IMOKaszaTesed Mpu OIEHKE Tpo-
¢dburueckoro craryca BOJOEMOB.

10. UaaukaTopHass pojib OMOJIOTMYECKUX COOOIIECTB: BBISBUTE
OCHOBHBIC TEHJCHIIMM B U3MEHECHUU CTPYKTYPbl (PUTOIIIAHKTOHA, 30-
OIUIAaHKTOHA, 3000€HTOCa, MAaKpPO(PUTOB M UXTHUOIIEHO3a MO MEpe IB-
TpodupoBaHus BojoeMoB. OTOOpa3uTe 3T U3MEHEHUs Ha TpaduKax,
r7€ M0 OCH a0CIUCC OTJIOKUTE BO3pacTaHue TPOoPUUECKOTro cTaTryca
(oT omuro- 10 3BTPO(PHOTO), a MO OCH OPAMHAT — OTHOCHUTEILHBIN
BKJIaJ] B 00mIue (coo0I11ecTBa, rpymi, BUIOB).

11. UeM HOMEHKJIATypHbIE€ TPOPUUYECKUE MIKAIbl OTIMYAKOTCS
oT Hymepuueckux? KakoBo npeumytiecTtBo mnociennux? Urto Takoe
uHaekcol Tpoduueckoro cocrossHusi UTC (trophic state index, TSI)?
[IpuBeauTe nmpumepsl n3BecTHbIX Bam UTC.

12. Pacckaxkute 00 ATamax pa3BUTHS aHTPOIOTEHHOTO IBTPO(HpO-
BaHMsl. KakoBbI MCTOUYHUKHU M TOCIEACTBUS JUIsl YeJIOBEKAa aHTPOIIOTEH-
HOro 3BTpodupoBanus? Kakue TUIBI HMCTOUHUKOB 3BTPO(YUpPOBaHUS
JIerdye KOHTPOJIUPOBATH IPY BOCCTAHOBJIIEHUH BOJIOEMOB U MIOYEMY ?

13. Yto Takoe «mBeTeHUE BOAB»? UeM OImmacHO JaHHOE SIBJIEHUE?
[ToueMy 0cOOEHHO ONTACHO IMaHOOAKTEPHUATBLHOE 1IBETEHUE BOBI?

14. BoccTaHOBIIEHHE BOJHBIX IKOCHCTEM 4UEpe3 CHUKEHHE OHO-
reHHOM Harpy3ku: mojenb P. ®onnenBaiinepa. OObICHUTE CyTh IUa-
rpamMbl  P. @osuieHBaniepa, IMOKAXUTE, KakK €€ HCIOJb3YIOT
IU1s1 O0PBOBI C AHTPOIIOTEHHBIM 3BTPO(PUPOBAHUEM.
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Tema 2. Tpopuyeckasa CTpyKTypa BOAHbIX IKOCUCTEM.
Teopust AMHAMUKM NMULIEBLIX Lienen

Ha nexmusx mo JaHHOM TeMe JaeTcs MpeICcTaBlIeHue O COBPEMEH-
HBIX TUIIOTE3aX W TEOPUSX, CBA3AHHBIX C KOHIICHIMEH JUHAMUKH TH-
IICBBIX IIETICH B BOAHBIX dKocrucTeMax. CTyCHTBI Y3HAIOT O TUITOTE3ax
«3enenoro mupa» (HSS hypothesis) u  pasmepnoit 3¢ hekTuBHOCTH
(size-efficiency hypothesis) n 0 TOU pOiH, KOTOPYIO 3TU TUIIOTE3bI ChIT-
panu B pa3paboTke Teopun Tpoduueckoro kackana. IloapobHo uzna-
raloTCs OTJIMYHUS TEOPUU TPOPUUECKOTO KacKaaa OT TEOPUU KOHTPOJIS
«CHMU3Y-BBEPX» U «CBEPXY-BHU3Y» («bottom-up/top-down theoryy). Ilo-
CJIE ITOTO PACCKA3bIBACTCS O JNAJBHEHMIIEM Pa3BUTHU TEOPETHUYECKUX
MPEICTABICHUA O CTPYKType U (DYHKIIMOHUPOBAHWUHU MHUIIECBBIX CETEH
B BOJAHBIX HOKOCHUCTEMax: TUIIOTE3€ HSKOCHUCTEMHOW JKIUTyaTalluu
(ecosystem exploitation hypothesis) n moaene ®@persemia — OkcaHe-
Ha. [locneaHuil ITPUX B pacCKa3e O COBPEMEHHBIX MPECTABICHUSIX B
obJyacT pa3pabOTKH TEOPHH AWHAMHUKHU TMHIIEBBIX IENeld — 3TO 3Ha-
KOMCTBO CTYJICHTOB C KapJIMHAJIbHOW CMEHOW IPEICTABIECHUN O POJIU
penyleHTOB (0aKTEepHUOIITAHKTOHA) B BOJIHBIX JKOCHCTEMAX, M3JIOXKeE-
HUE CYyTH KOHIETIIUU MUKPOOHOM meTiu. OkaHuUBaEeTCs CEPUsl JICKITUH
M0 JAaHHOW TeM€ M3JI0KEHUEM MPUKIAJHBIX ACTIEKTOB MCIOJb30BAHUS
TEOPUU JUHAMHUKU THIIEBBIX ILIETIEH, CBA3aHHBIX C KOHTPOJEM aHTPO-
MOTEHHOTO ABTPO(PUPOBAHUS YEPE3 PEryJMpOBaHUE CTPYKTYpPbl TPO-
¢dbuueckux 1ene B BOJHBIX dKocucTemax (onomanunyssiius). Tem ca-
MBIM OOECIIeYMBACTCS JIOTUYECKash CBS3b JTAHHOW TeMBbI ¢ Temou 1.
JIJist MOATBEPKACHUSI TE€X WM MHBIX TEOPETUYECKUX TMOJOKEHUM HC-
TIOJIB3YFOTCSI MHOTOUYHUCIICHHBIC MMPUMEPBI M Pe3yJIbTaThl peaibHO IPO-
BEJICHHBIX OJKCIEPUMEHTAIBHBIX HCCIIEIOBAHUN, OIMyOJUKOBAHHBIX
B BEICOKOPEUTHHTOBBIX 3apyOE)KHBIX HAyYHBIX JKypHaJIax. Takum 00-
pa3oM CTyJCHTaM TPUBHBACTCS JIOTUKA W METOOJOTUS peaTbHBIX
HAYYHBIX UCCIIEOBAHUN B 00JIaCTH BOJHOM 3KOJIOTHUHU.

Kamuessle cs108a

['unoresa «3enenoro mupa» (HSS hypothesis); runoresza pazmep-
HOo 3 pekTUuBHOCTH (Size-efficiency hypothesis); KOHIENIUSA TpohHu-
YECKOro Kackaja; MOBEJACHYECKUM KacKal; TEOpUs KOHTPOJS «CHUBY-
BBEPX» U «CBEPXY-BHUR» («bottom-up/top-down theoryy); rumnoresa
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IKOCHCTEMHOM dKIUTyaTaluu (ecosystem exploitation hypothesis); mo-
nenb ®dperBemsia — OKcaHEHA; THUIIOTE3a KJIOYEBOIO XHIIHUKA/TIO-
TpeOUTEINS; MUKPOOHAS METJIA.

CodepiicaHue npakmu4yeckux 3aHamultl

[IpakTHueckue 3aHATHS IO JTAaHHOM TeMe MPOBOIATCS B (Qopme
CEMHHAPOB, Ha KOTOPBIX CTYJICHTHI MPHU y4acCTUU MpenoaaBarelisi 00-
CY)KJIalOT BBIOpaHHBIC /JII JUCKYCCHUU BOIPOCHI, MPEACTABICHHBIC
HIDKE B BUJIEC OTIEJIBHBIX 3ajaHuil. KpoMme Toro, s OCBOCHUS MaTe-
puaja TeMbI MpeIyCMaTpUBAETCs IPOBEJCHUE Ja00PaTOPHOM PabOTHI.

3aganue 1. B 3BTpodHBIX 03epax 4yacTo HAOIIOAAIOTCS 3UMHHUE
«3aMOPBD» PHIO M3-3a NeuiuTa KUCIOPoIa, KOTOPBIA OBICTPO pacxo-
JyeTCs MO0 JIbJOM Ha OKUCJICHUE OpraHUYecKoro BemiecTBa. MHoraa
MOCJE TaKUX MAaCCOBBIX 3aMOPOB PBIObI JIMMHOJOTU (PUKCUPYIOT
Ha CJICAYIOIINI TOJ MOCe 3aMopa yBEIUYCHUE MPO3PAYHOCTU BOJIBI
32 CUeT CHIDKCHHS Pa3BUTHSA (UTOIIAHKTOHA, XOTS KOHIICHTPAIIHS
OMOTEHHBIX AJIEMEHTOB, KaK MPABUJIO JIMMUTUPYIOIIUX Pa3BUTHE MHUK-
POBOJOPOCIIEH, B BOJE MOYKET OCTABaThCsl HEM3MEHHOM. Kak BbI Mo-
XKeTe 00bSICHUTD MTOA00HBIE U3MEHEHHUS?

3amanme 2. OnummnTe, KaKue KOPPEISIUOHHBIE CBA3U 110 HAIIPAaB-
JeHUI0 (TOJIOKUTENIbHYIO (TIPSMYIO) KOPPEJSIIIUI0 WM OTPUIIATENh-
HYI0 (0OpaTHYI0) KOPPEJAIMIO) Bbl 0KHJIa€TEe 0OHAPYKUTH, UCCIIEI0-
BaB HECKOJILKO HEOOIBIINX 03€p:

A. Mexnay GnomMaccoi XMIIHBIX pbI0O U OMOMaccoi pacTUTEIbHO-
SITHOT'O 300IIJTAaHKTOHA?

b. Mexny OuoMaccoil XUIIHBIX pbIO U OMoMaccoil (PUTOITaHK-
TOHA?

B. Mexny OuomMaccoi MIAaHKTOSAHBIX pbI0 U OMOMAaccoil pacTu-
TEJIbHOSTHOTO 300TUIAaHKTOHA?

I'. Mexy 6umomaccoil TUIaHKTOSIHBIX phIO M OuomMaccoil guto-
IJJAHKTOHA?

[Togymaiite, B KaKuX CiIydasX B3aUMOJICUCTBUS ABYX Tpoduue-

CKMX ypoBHeW Oyner mnpeobOianare «top-down», a B Kakux —
«bottom-up» KOHTPOIB?
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3ananue 3. B pamkax rumnore3sl Me30TPOPHOro MakCUMyMa
(Carney, 1990; Elser, Goldman, 1991) yrTBepxaaeTcsa, 4YTO
«top-downy» 3¢ dexT 6omee BhipakeH (T. €. ”3BMEHEHUE PHIOHBIX 3ara-
COB OBICTPO MPHUBOAUT K CHUKEHHMIO I[BETCHHUSI BOJbI BOJOPOCIISIMU)
B 03epax Me30TpodHoro tuna. OObSICHUTE, KaK COIIACyeTCs 3Ta T'H-
note3a ¢ ganubiMu JI. Ilepcona ¢ coaBropamu (Persson et al., 1992)
0 TOM, YTO B OJIUTOTPO(HBIX U IBTPOPHBIX 03epax EBporbl oTMevaeT-
Cs 3HAYUTEJIbHO MEHbIIAs IUIOTHOCTh MOMYJSIUA XUIHBIX PbIO
10 CPABHEHUIO C ME30TPOPHBIMU 03epaMu’?

3ananue 4. OdyeHb YaCTO MCCIEAOBATENN OOHAPYKHUBAIOT JIOKa-
3aTeNbCTBO Hamuuus «top-down» KOHTPOJS, M3yyas CBSI3M MEXIY
TpoUUECKUMHU YPOBHSIMH B pa3HbIX BojoeMax. Kak BblI Jqymaere,
B KAKOM ClIydyae Jierdye TOJy4YuTh MOJOOHBIE JOKAa3aTelIbCTBA:
MIPU M3YYEHUHN BOJOEMOB MPUMEPHO OJHOTO M TOTO XK€ TPOHUUECKOTO
cTatyca (Hampumep, TOJIbKO ME30TpOdHbIC WM TOJBKO OJUTOTPO(-
HBIC) WJIU TIPU HAJIMYWHU Y UCCIE0BATENS BELIOOPKH M3 BOJOEMOB pa3-
HOTO Tpoduyeckoro craryca?

3aganme S. [ Toro 4rodsl 00HapYKUTh «top-down» u «bottom-
up» 3 PeKThl B IPUPOHBIX YCIOBUSX, CYIIECTBYIOT Pa3HbIE METOANYE-
CKHUE TMOJXO/Ibl: MOXHO M3y4aTh OJIMH U TOT K€ BOJOEM B TEUEHUE MHO-
r'ux JieT, coOupas JaHHBIE O KOHICHTpAIMsIX OWOTEHHBIX AJIEMEHTOB
U COCTOSTHUM TPOPHUUECKUX YPOBHEH, TNOO MOTyUyaTh TaHHBIE B KPATKO-
BPEMEHHBIX SKCHEIUIMAX Ha pa3HbIX Bogoemax. OObsicHUTE, MpU Ka-
KOM M3 3THX TOJIXOJIOB JIET4€ BBIABUTH «top-down» 3dpdekt B Tpoduue-
CKOI1 LIeTIH, a Mpu KakoM — «bottom-up» 3¢ ekT.

3ananue 6. YacTo MaHMNYJIMPOBAHUE PHIOHBIMU 3allacaMy B pas-
HBIX O3€pax MPUBOIAUT K OJHOMY U TOMY K€ pe3yJIbTaTy — CHHUXKe-
HUIO [BETCHMSI BOJIbI MHUKPOBOOPOCIISIMU, OJJTHAKO MEXaHU3MBI 3TOTO
nporecca MOryT otiaudarbes. OJHUM U3 MEXaHU3MOB HCUE3HOBEHUS
IIBETCHUSI BOJbI SIBJIAETCS BO3HUKHOBEHHE TPOPUUYECKOro Kackajia
(«top-down» addekrt). C 1enpio MPOBEPKH JAHHOW THMOTE3bl OBLIO
MPOBEJICHO 2 AKCIIEPUMEHTA B ME30KOCMax (IJIACTUKOBBIX €MKOCTSIX ),
NOMEILIEHHBIX B pa3Hble 03epa. B OgHMX €MKOCTAX C €CTECTBEHHBIM
MJJAHKTOHOM PBIOBI OBLINM yAaJ€HBI, B IPYTUX €MKOCTSIX PHIOBI MPH-
CYTCTBOBaJIU. Pe3ybTaThl SKCIIEPUMEHTOB MIPEICTAaBIICHHI Ha puC. 2.
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Puc. 2. Pe3ynbTaThl 3KCIEPUMEHTOB, ITPOBEICHHBIX
B OOJIBIIUX TJIACTUKOBBIX €MKOCTSX, B IPUCYTCTBUU U B OTCYTCTBHUE
IUTAaHKTOSIHBIX PBIO Ha pa3HbIX 03epax (A u b)
(pucyHnok B3sT u3 : Bronmark, Hansson, 2005 ¢ namMeHeHUsIMI)

OOBsicHUTE, TTOYEMY TPOU3OILIA COOTBETCTBYIOIINE M3MEHEHUS
YUCJICHHOCTH AadHUM, KOHIEHTpaluu xjopoduiia «a», OOIIero
dochopa ¥ MPO3pavyHOCTH BOABLI NMPH yAAICHHH PHIO M3 E€MKOCTEH
B riepBoM o3epe (puc. 2A)? CMOIIM JU pe3yibTaThl SKCIEPUMEHTA
ONPOBEPTHYTh THUIOTE3Y Tpoduueckoro kackamga? 3aMeTbTe, YTO
B DKCIIEpUMEHTE Ha Apyrom ozepe (puc. 2b) ynanenue puid U3 me30-
KOCMOB HE MPUBEJIO K U3MEHEHUIO YUCIICHHOCTH adHUM, OJTHAKO, KaK
U B MEPBOM DIKCIIEPUMEHTE, IBETEHUE BOJBI MCUE3JI0 (YMEHBIIUIOCH
coJiepkanne xJjopopuia «a»). Kak BBl MOXeTe OOBSCHUTH OTH
HEOXXUAaHHBIC pe3yabTaThl? ViMen mu MecTo 37ech Tpodhuueckuit Kkac-
kaa? [loueMy MOXXHO TOBOPUTH O KOCBEHHOM «bottom-up» 3¢ dexTte
pbIO Ha PUTOIIAHKTOH BO BTOPOM SKCIIEPUMEHTE?

JIist  OTBETOB Ha 3TH BOMPOCHI PEKOMEHIYETCS O3HAKOMHUTBHCS
CO CTAThsIMU:

1. Koamakos B. U., KpaBuyk E. C., I'puboBckas HU. B., T'na-
neimeB M. . DkcriepuMeHTaIbHOE HM3YYEeHHE BO3MOXKHBIX MeXa-
HU3MOB CTUMYJIMPYIOIIETO BIUSHUS HA POCT IUAHOMPOKAPUOT HX
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TpaH3uTa yepes kumedHuk Carassius auratus // Joxmnaast AH. 2002.
T.384. Ne 2. C. 278-280.

2. I'mageimes M. U., Uynpos C. M., KonmakoB B. U., Jly6oB-
ckas O. I1., 3amopun A. A., 3yes U. B., UBanosa E. A., KpaBuyk E. C.
buoManunymsimus B 00xo7 TpoHYECKOTO KacKaja Ha HEOOJBIIOM
Bogoxpanunuie // Joxknaast AH. 2003. T. 390. Ne 2. C. 276-277.

3apnanue 7. KitoueBbIM 3BEHOM OCYIIECTBJICHHUS TPOPUUIECKOTO
KackajJa B BOJAHBIX SKOCHUCTEMaX SIBJISETCS BbICJAHUE 300IUIAHKTOHOM
durormiankTona. MccienoBaresb, pelivB IPOBEPUTh TUIIOTE3Y O CHO-
COOHOCTH 300IUIAHKTOHA MOTPEOJIATh (DUTOIIIAHKTOH, TPOBEJ CJICIY-
IOIIUI AKCIIEPUMEHT: TPOPUIBTPOBAI O3€PHYIO BOJY 4Yepe3 IUIaHK-
TOHHYIO CE€Th, YJIAJIUB TAKUM 00pa30oM 300IIJIAHKTOH, U TIOMECTHUIT ITY
poQUIBTPOBAHHYIO BOY, COAEPIKAILYIO TENEph TOJIbKO (PUTOIIAHK-
TOH, B HECKOJIbKO eMKocTel. [lapamienbHo B KauecTBe KOHTPOJIS HC-
CJIeOBAaTENb B3sUJI CTOJIBKO YK€ EMKOCTEHN, HO ¢ HE TPOUIbTPOBAHHOM
BOJIOM M3 TOTO K€ 03epa, CoAepKame u GUTOIIAHKTOH U 300TIaHK-
TOH. Pe3ynbTaThl MOJYYUIUCHh HEOXKUIAHHBIMU: B €MKOCTSX C 300-
IJJAHKTOHOM OMoMacca (PUTOIIAaHKTOHA PE3KO BO3pOocja IO CpaBHE-
HUIO C TAaKOBOM B €MKOCTSX, I'Jie OBLI TOJILKO (DUTOIJIAHKTOH (300-
MJIaHKTOH ObUT ynanieH). Kak Obl BBl MOTJIM OOBSICHUTH PE3YJIbTAThI
naHHoro skcnepuMeHTa? IlosiydeHHbIE MaHHBIE TOATBEPIAUINA WU
ONPOBEPIIM Hajgu4yue TpopUUecKoro kackaaa B 3ToM o3epe? Cuje-
TEJbCTBYIOT JIM PE3YJbTAaThl O TOM, UYTO 300IUIAHKTOH 3TOTO 03€pa
HE CMOCO0EH NOTPeOIATh (PUTOILIAHKTOH?

3aganue 8. B o3epax mocne BECEHHETo0 NMUKa OMOMAcChl (PUTO-
TUTAHKTOHA YacTO HaOJIOJIaeTCsl Pe3KUH KOJUIATC B Pa3BUTHUU BOJAOPOC-
Jeil B Hayvajie jieTa, B TUAPOOUOJIOTHH 3Ta OCOOEHHOCTh CE€30HHOM JH-
HAMUKH TUTAHKTOHA TOJyYnJia HA3BaHUE «CTAJUs YMCTOM BoAbD» (clear
water stage). [Ipeamnomnaraercs, 4To NMpUIMHAME CTaJa B 0OMIMU (HUTO-
MJIAHKTOHA MOYKET ObITh YBETWYCHHUE BbICJIAHNS CO CTOPOHBI 300TUIaHK-
TOHa, OMOMacca KOTOPOro B 3TOT MEPUOJ, KaK MPaBUIIO, BO3PACTAET,
a1M00 HU3KHE KOHILIEHTPAIIMU OHOTEHHBIX 3JIEMEHTOB, YTO SIBIISETCS
CJICJICTBHEM OYpHOTO BECEHHEr0 Pa3BUTHUS CaMOT0 (PUTOIUIAHKTOHA
U, COOTBETCTBEHHO, MTOTPEOJIECHUSI UM OMOTEHOB U3 BOJIbI 10 YPOBHS JIU-
MUTHUpPOBaHUs. J[7151 MPOBEPKHU 3TUX 2 TUIIOTE3 UCCIEN0BATENN MTPOBETU
OKCIIEPUMEHT, Pe3yJIbTaThl KOTOPOrO TMOKa3aiH, 4YTO YJAJICHHUE 300-
IJIAHKTOHA U3 BOJIbI HE MPUBOJMIIO K CTaJUKM YUCTOU BOJBI KaK B Bapu-
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aHTe C 00aBKOW JOMOJHUTEIHLHON J03bI OMOTEHHBIX SJIEMEHTOB, TaK
u 0e3 no6aBku. [logymaiiTe, KaKyl0 W3 THUIIOTE3 PE3YyJIbTAThl SKCIEPH-
MEHTa HE CMOTJIM ONMpoBepruyTh? Kak mo-apyromy MO>KHO CIUTAHUPO-
BaTh YKCIEPUMEHT JJIs TPOBEPKU ATUX TUIIOTE3?

3ananue 9. [IpucyTcTBUE MIAHKTOSIAHBIX PHIO B HEOOIBIIUX BO-
J0eMaX MOXKET OKa3blBaTh BIIUSIHHE HE TOJIbKO Ha CaMble HIDKHUE
TpouYeCKre YpPOBHU (MHUKPOBOJOPOCTH) uepe3 TPopUUECKHil Kac-
KaJl, HO U Ha TemnepaTrypy Boiabl. Tak, B padbore (Mazumder et al.,
1990) nokazaHo, 4TO B IPUCYTCTBUM IUIAHKTOSIAHBIX PHIO TEMIiepaTy-
pa MOBEPXHOCTU BOJIbI CTAHOBWJIACH HWIKE B CPAaBHEHHH C TaKOBOM
B Me30kocMax 0Oe3 pri0. Kakue oObscHeHHs JaHHOMY (DEHOMEHY BBI
MOJKETe MPEAJIOKUTh B CBETE Teopuu Tpoduueckoro kackama? [lomy-
MalTe, Kakue emig, KpoMe TeMIlepaTypbl, aOMOTHUYECKUE XapaKTepH-
CTUKH BOJIOEMa MOTYT H3MEHSATBCS TMOJ JjacicTBUEM d(deKToB
«top-downy» unu «bottom-up»?

3amanue 10. Teopuss ITMHAMUKY NUIIEBBIX LIETIEN YaCTO UCIOJIb3Y-
€TCS JUIsl PELICHUs] NMPUKIAIHbIX 3adad. [IpemcraBpTe, 4TO BBl MMEETE
BO3MOXXHOCTh MPUHUMATH YIPABJICHYECKUE PEIICHHUS MO BOIpPOCaM
OXpaHbl, PaIMOHAIIBHOTO MCIOJB30BaHUS BOAHBIX OOBEKTOB U PETYJIH-
pOBaHMs KauecTBa BOJbl. B BojoemMe 4acTo HaOMIOAAIOTCS LIBETEHUS
BOJIbI M3-3a YPE3MEPHOr0 pa3BuTHs (UTOIIaHKTOHA. Kakue perreHus
BbI TIPUMETE C 1IETbI0 OOPHOBI C IIBETCHUEM BOJIbI, 3HAs, YTO IMHUIIEBAS
nesiaruveckasi 1ernb B BOJI0EME KpaiiHe MpocTa: (PUTOIUIAHKTOH — 300-
TJIAHKTOH — TUTAHKTOSITHBIEC PHIOBI — XHUIIHBIE PHIOBI (CM. puc. 3).

Puc. 3. [lenarnueckas Tpoduueckas 1enb B BOJOEME
(puc. B34T ¢ caliTa www.lmvp.org ¢ U3SMEHEHHUSIMU )
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Bo3Mo)kHBIE MEPOIPUATUS 10 PETYIUPOBAHUIO IKOJIOTUYECKOTO
COCTOSIHUS BOAOEMA!

- BBUJIOBUTD XHUITHYIO PHIOY U3 BOJIOEMA,

- BCEJIUTH OOJIbIIE TUTAHKTOSTHON PBHIOBI B BOJOEM,

- BBUIOBUTb IJIAHKTOSJIHYIO pbIOY U3 BOJOEMA,

- BBUIOBUTDH IUIAHKTOSITHYIO PBIOY M3 BOJOEMa M OJHOBPEMEHHO
WHOKYJIUPOBaTh B BOJOEM OECIO3BOHOYHBIX XMIINHUKOB (Leptodora,
Polyphemus, Chaoborus),

- BCEJIUTH OOJIBIIE XUIITHON PHIOHI,

- HIHOKYJINPOBATh B BOJIOEM KPYITHBIX JadHUMH,

- BBIITYCTUTH B BOJIOEM IUIAHKTOSITHBIX CETOJICTOK XUIIHBIX PHIO,

- COKpATUTh YUCICHHOCTh OCHTOSIHBIX PHIO B BOJOEME,

- OYHCTUTH BOJIOEM OT 3apOcCiiei MOABOAHBIX MaKpO(UTOB,

- OrPaHUYUTh JIOCTYI K BOJOEMY BOJIOIIJIABAIOIIUX MTHII,

- IHTPOIYLIMPOBaTh B BOJ0EM MoJuTtocKa Dreissena polymorpha.

OTBeThl 00OCHYWTE, HAPHUCOBAB JIJIsI KAXKJIOTO MEPONPHUSATHUS BO3-
MOKHBIC IIETIOYKH TPOPUUECKUX U MHBIX U3MEHEHUH, KOTOPhIE MOTYT
MPOU30ONTHU TIPU €r0 OCYIIECTBICHUH, MOKa3aB TakKUM 00pa3oM, Kak
3TO MOXXET MOBJHUATH HA YUCIECHHOCTh (PUTOIJIAHKTOHA. Omnpenenure,
KaKhe MEPONPUSITHS MOTYT HE UMETh OJTHO3HAYHOTO 3(Ppdekra Ha PHu-
TOTUTAHKTOH, JPYTMMH CJIOBaMHU, MOTYT IPUBOAUTH JUOO K yBEJIMUe-
HUIO €r0 YMCJIIEHHOCTH, MO0 K CHIKEHUI0? JIJIs1 yCIENTHOTO pelIeHus
3alaHUs  PEKOMEHYeTCSl TMPOAHAIM3UPOBATh CTaTbU [ najbIiieBa
M. . buoManumyssiuyst Kak MTHCTPYMEHT YIIPABJICHHUS KA4€CTBOM BO-
bl B KOHTHHEHTAJIBHBIX BojgoeMmax (0030p nuteparypbl 1990—
1999 rr.) // buonorus BaytpeHnux Boxd. 2001. Ne 2. C. 3—15 u Kapa-
taeBa A. 1O., bBypnakosoii JI. E. Poib apeiicceHbl B 03€pHBIX 3KOCH-
cteMax // Jxonorus. 1993. Ne 3. C. 232-236.

JlaGopaTropHasi padora no reme 2

BrisiBnenue top-down u bottom-up 3¢ dexron
B BOJTHOM MHUKPOKOCME

Heas padoThl: U3y4YUTHh B YCIOBHUAX JJAOOPATOPHOTO MUKPOKOC-
Ma 3(pPEeKThI, CBI3aHHBIE C TPOPUUECKUM KACKAIOM.

3amaum padorTbl. B pesynbrate npoBeneHUs: paOOThl CTYAEHTHI
JIOJKHBI OTBETUTH HA CJIEAYIOLIME BOMPOCHL:
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1. Umen au mecto «top-down» KOHTPOJIb HMKHHX TPOPUUECKUX
YPOBHEU CO CTOPOHBI BEPXHUX B MUIIEBOM 1€ BOJHOTO JIabopaTop-
HOI'0O MUKpPOKOCMa?

2. IlposiBuiics s «bottom-up» 3PdekT B Tpopuyeckor Lenu
BOJHOT0 TaOOPAaTOPHOTO MUKPOKOCMA?

3. Kakoit u3 a¢pdexroB (top-down wim bottom-up) 6b11 Hanbosee
BBIPaXEH B YCJIOBUSX JIAOOPATOPHOTO MUKPOKOCMA U TTOUEMY?

4. Bnusiyio v pUCyTCTBUE PbIO HA OOMIIME OPTraHU3MOB HUXKHETO
TpO(pHUUECKOro ypOBHSI BOJHOTO MUKPOKOCMA (BOJAOPOCIN) KOCBEHHO,
B 00X0J Tpo(puueckoro kackaaa?

HeoO0xoauMmbiii MaTepuaji, 00OpyAOBAHHE U PEAKTHUBBI.
J{ns mpoBeieHus 1abopaTopHO pabOThl HEOOXOAUMO 3apaHee MOAro-
TOBUTbH CJIEAYIOIINE MO3ULINU:

1) skcnepumeHnTaabHble cocyabl o0bemoM 500 mul i GoJibiie
(K0I0BI),

2) KynpTypa ar00oii 3enenoi Bogopociu (Chlorella, Scenedesmus),

3) kyapTypa J1000T0 BUa BETBUCTOYCHIX paukoB (Daphnia, Ceri-
odaphnia, Simocephalus),

4) akBapuyMHBIE PBHIOKH,

5) pacTBopsI a3ota u gocdopa,

6) criekTpo(OoTOMETp WIIM MHUKPOCKONBI CO CUYETHOH KaMepoi
(manpumep, Haxxorra, ['opsieBa),

7) GuHOKYJISIP,

8) MaTepuaiabl IS TPOBEACHUS  CIIEKTPOPOTOMETPHUECCKOTO
OTpeJIeTICHNS MUTMEHTOB: CTYIIKH M MECTUKH, MeMOpaHHbIEe (DUITBTPHI
000l Mapku (Hanpumep, Brnagunop, Bnagucapt, Whatman), dusb-
TpOBaJbHAsl yCTAaHOBKA, MEHTpUQYTa ¢ HMEHTPUPYKHBIMH MPOOUpPKa-
mu, 90 %-it ameron, 0.1N HCI, CaCOs;, npoOupku nHa 10 mn
WJIM OOJIBIIIE, ITUIIETKH.

Meroauyeckue peKOMEHAALMH 10 BBINOJHEHUIO PaldoThI.
J1o BBITIOJTHEHUST JTAOOpaTOpHOW palOThl CTYACHTHI pa3pabaThIBAIOT
IUTAaH 3KCIEPUMEHTA, KOTOPBIMA JOJKEH BKIIOYATh MPOPAOOTKY CIIEIY-
IOUIMX BOMPOCOB: HEOOXOAMMOE 4YHUCIIO BApUAHTOB HKCIEPUMEHTA
U1 TOTO, YTOOBI OTBETUTh HA BCE IOCTABJIIEHHBIE B padOTE BOIPOCHI,
CXeMa MPOCTPAHCTBEHHOT'O PAa3MELICHUS YKCIIEPUMEHTAJIBHBIX COCYJIOB
Ha JJAOOPATOPHOM CTOJIE, HAJIMYKME MOBTOPHOCTEM JUIsl KAXKIOTO BapuaH-
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Ta SKCIEPUMEHTA, BHIOOP METOJ0B MaTeMaTHYECKONH 0OpaOOTKH mpe/I-
NOJIATrAa€MbIX PE3YJIBTATOB C YYETOM BO3MOXKHOTIO 3((eKra MHOXKE-
CTBEHHBIX CPABHEHMM, HAJMYKME KOHTPOJHHOTO BapHaHTa SKCIIEPUMEH-
Ta, Y4€T MHUMBIX MMOBTOPHOCTEH (IICEBAOPEILIUKALIMIA), BEIOOp MOKa3a-
TEJEeW OTKIIMKA, KOTOpPbIE OyIyT (PMKCHPOBATHCS B IMPOLIECCE MPOBEE-
HUsl padOTHl (HampuMep, YUCICHHOCTh Bojopocieit). [locne pereHus
BCEX 3TUX BONPOCOB I'PYIIIA MPUCTYNAET K NOCTAHOBKE IKCIIEPUMEHTA.
KonnuecTBo BapuaHTOB 3KCIEPUMEHTa MOXKET BapbUPOBATh B 3aBHCH-
MOCTH OT UMEIOIIErocs 000pyI0BaHMs, MaTEPUAIOB U BPEMEHHU Ha Mpo-
BeJICHUE J1a00paTOpHOil paboThl. MakCUMalIbHO MOKHO MOCTABUThH CJIE-
IYIOIIME BApUAHTBI IKCIIEPUMEHTA:

1. Cocyasl ¢ KyabTypoul Bogopociu (KOHTPOJIb).

2. Cocynbl ¢ KyJabTypOi BOAOPOCIH U AJ0OABKON OMOTE€HHBIX 3Jie-
MeHTOB (a30Ta 1 dhocdopa).

3. Cocynpl C KyJbTypOHW BOJOPOCIA W IUIAHKTOHHBIMHM payKa-
MU-(DUIBTPATOPAMHU.

4. Cocynpl ¢ KyJbTYpOM BOJOPOCIH, IUIAHKTOHHBIMU payvKa-
MU-QUIbTpaTOpaMu M J100aBKOM OHMOTEHHBIX JJIEMEHTOB (a30Ta
u hocdopa).

5. Cocypl ¢ KyJIBTYpPOil BOAOPOCIH M AKBAPUYMHBIMU PHIOKAMH.

6. Cocyapl ¢ KyJbTYpOl BOJOPOCIH, aKBApUYMHBIMU PBhIOKaMU
U 100aBKOI OMOTEHHBIX 3JIeMEHTOB (a30Ta u dhocdopa).

7. Cocylbpl C KyJdbTYpOWM BOJOPOCIH, TUIAHKTOHHBIMHM payKa-
MU-(DUIBTpATOPaMU U aKBAPUYMHBIMU PHIOKaMHU.

8. Cocyapl C KyJabTypOM BOJIOPOCIH, IUIAHKTOHHBIMHM payKa-
MU-(QUIBTpaTOpaMH, aKBapUyMHBIMH PBIOKaMH M J100aBKOW OMOT€H-
HBIX 2JIEMEHTOB (a30Ta u ocdopa).

B pesynapTare mmeercs HaOOp MHUKPOKOCM C Pa3HBIM YHCIIOM
TpOUUECKUX YPOBHEHM — OT OJHOTO (TOJBKO BOJOPOCIH) IO TPEX
(Bomopociu, pauyku-GUIbTPATOPHI, TJIAHKTOSAHBIE PBIOBI) (top-down
3 dekT) ¢ qodaBkoil uiKu 0e3 100aBKU OMOTeHHBIX 3JeMeHTOB (bot-
tom-up 3¢ hexr).

Emé omuH wHTEpEeCHBIH BOIPOC, KOTOPHIH MOXKHO BBISCHUTH
Ha jJjabopaTopHOM paboTe, — BIMSHHUE COCTaBa (PUTOIJIAHKTOHA
Ha 2 PekT Tpodudeckoro kackaaa. s 3Toro MoKHO MTOCTaBUTh JIPY-
I'YIO CEpHIO SKCIIEPUMEHTOB, COCTOSIIYIO U3 CIAEAYIONINX BAPUAHTOB:
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1. Cocynpl ¢ kynbrypoir 3enenHodt Bomopociau (Chlorella,
Scenedesmus u ap.).

2. Cocynpl ¢ KynbTypol 1manoOaktepuu (Microcystis, Gloe-
ocapsa, Aphanizomenon u ap.).

3. Cocylbl C KyJBTypOM 3€JIE€HOW BOJOPOCIH W TJIAHKTOHHBIMU
paykaMu-QPUILTPATOPAMH.

4. Cocynbl ¢ KyJIbTypOod ITUAaHOOAKTEpUU U IJIAHKTOHHBIMHU pad-
KamMu-(puibTpaToOpamu.

5. Cocyapl ¢ KyJbTypOM 3€JIEHOM BOJOPOCIM, IUIAHKTOHHBIMHA
payKkaMH-QUIBTPATOPAMH U PHIOAMHU.

6. Cocyapbl ¢ KyJbTYypOl IIMAaHOOAKTEPUH, TIJIAHKTOHHBIMU payKa-
MU-(DUIBTpaTOpaMU U PHIOAMH.

Baken Bompoc o BBIOOpE IMOKaszaTelIeH OTKIMKA SKCIICPUMEH-
TaJIbHOM CHCTEMBI, KOTOpbIE OyAYT M3MEPSThCS B XOJI€ MPOBEIACHUS
nabopaTopHO PabOTHL. DTH TMOKa3aTeIu JOJDKHBI OBITH JIETKO OIpe-
TeseMbl M YyBCTBUTEIBHBI K IPUMCHSIEMBIM BO3ICHCTBHUAM (HAIHMYHEC
pBIOBI, T0OaBKa OMOTEHHBIX 3JIEMEHTOB). B 3aBUCMMOCTH OT MMEIOIIIe-
rocsi 000py0BaHUS MOKHO H3MEPSTh MUTMEHTHBIC XapaKTePHUCTUKU
BOJIOPOCIIEH (KOHIIEHTpaIus XJIOpoduiIa «a», IPOAYKTOB €ro pacia-
na — (EOoNMUrMEeHTOB) JU0O0 OMpPEACNATh HEMOCPEJACTBECHHO UYMCIICH-
HOCTh BOJIOPOCJIEH B cOCyAax, YHUCIO OCTABIIMXCS B COCyaax OCOOei
PavKOB-(HIBTPATOPOB B KOHIIE DKCIICPUMEHTA.

JlaGopaTtopnast paboTa 110 BpEMEHU pa3JieNIIeTCsl Ha 3 YacCTu:

1. ITocTtanoBka 3KkcnepuMeHTa (2 4daca), CTYJIEHThl TOTOBSIT BCE
BBIOpAHHBIC BAPUAHTHI SKCIIEPUMEHTA, PA3JIUBAIOT B COCYbI KYJIbTYPY
BOJIOpOCIIEH, T0OABISIOT PACTBOPHI OMOTEHHBIX JIEMEHTOB, PacCCaku-
BAalOT PAyKOB M PBIO, PACCTABISIOT SKCIEPUMEHTAJIbHBIC COCY]IbI
Ha JJaOOpPaTOPHOM CTOJIE C HMCIOJIb30BAHUEM BBIOPAHHBIX CXEM pas-
MelIeHUusT (Hampumep, TMOJHOCTHIO PaHIOMHU3UMPOBAHHAs CXema
WM OJI09Hasl paHIOMU3UpPOBaHHAs cXema ! T. 1.). s mpemoTparie-
HUS OCEJaHUs KJIETOK BOJOPOCIEH Ha JHO COCYIOB B XOJI€ SKCIIOHU-
POBaHUS PEKOMEHIYETCs JUOO0 pa3MemniaTh KOJIObI Ha IIeHKepe, JIH-
00 MCIOIB30BaTh ABTOMATHYECKYIO MPOAYBKY COCYJIOB BO3yXOM 4Ye-
pe3 cucteMy TpyOoUdeK, Kak MoKa3aHo Ha puc. 4, 1100 OCYIIECTBIATh
NEPUONYECKH TTEPEMEIIMBAHUE COIEPKUMOIO COCYJI0B BPYUHYIO.
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Puc. 4. Yuyebnas nabopaTopHasi MUKpPOIKOCHCTEMA
st u3ydenus top-down u bottom-up 3¢pdpexron

2. OxkcnoHupoBaHue cocyqioB (ot 1 no 2 Hexenb). B 3TOT mepuon
HE TpeOyeTCsl TOCTOSHHOTO TMPHUCYTCTBUSL CTYACHTOB B JIAOOPATOPHH.
OpnHako peKOMEHIyEeTCsl IEPUOIUYECKH TTPOBEPATh XOJ| SKCIIEPUMEHTA
U COCTOSIHE MHKPOKOCMOB, CJIEJIUTh 32 CMEPTHOCTBIO PBIO, B Cliydyae
HEOOXOJAMMOCTHU YAAIATh MEPTBBIX U MOJACAKUBATH KUBBIX 0COOEH.

3. OKOHYaHHE SKCIEPUMEHTA, U3MEPECHUE MOKA3ATENEN OTKIIUKA,
00paboTKa MOJYYEHHBIX JIaHHBIX (M0 BPEMEHHM Ha 3TOT JATal JIydIle
BBIJICTIUTD 1IEJIbIA y4eOHbIN AeHb, 5—10 yacoB). CtyneHTaM HeoOXxo-
JUMO aKKypaTHO TIOJICYATATh YHUCIO OCTaBIIMXCA oOco0eil pau-
KOB-(PUJIBTPATOPOB B TEX COCYJIaX, B KOTOPBIX OHU MPHUCYTCTBOBAJIH.
VY anuth U3 coCya0B pbiOy U NMpouiIbTpOBaTh BOAY YEPE3 MEMOpaH-
HbIE (PUIBTPBI, U3MEPUB MPHU ITOM 00BEM MPODUIHLTPOBAHHOU BOJIBI.
B 3aBucuMocTu OT UMEIONIErocss 000pyA0BaHUs CTYICHTHI JINOO MPO-
BOJAT AHAIN3 COJAEPKaHUSI TMHUTMEHTOB BOJOPOCIEH, COOpaHHBIX
Ha QUIBTPBI, CTAHJAPTHBIM CHEKTPO(POTOMETPUYECKUM METOJIOM
(Curapesa, 1993; I'OCT 17.1.4.02-90), nubo omnpenensitoT YUCICH-
HOCTb BOJIOPOCJIEH B KAXKJIOM COCYJI€ B CUETHBIX Kamepax IoJi CBETO-
BBIM MUKPOCKOTIOM. B pe3ynbTaTe Kaxplil CTyJAEHT MOJIy4aeT Habop
JAHHBIX 00 OOMJIMHU BOJOPOCIICH B pPa3HBIX BapHaHTax IKCIIEPUMEHTA,
KOTOPBIE JOJKHBI ObITh 00pabOTaHbl CTATUCTUYECKH.

Cmamucmu4eckasi 06pa6omka pe3y/1bmamoe pa6omuwi

Pe3ynbTathl mpoBeneHHOM 1a00paTopHOi pabOThl JAOKHBI OBITH
HArJBSITHO TIPEJICTAaBIICHBI B BHJIE TAOJUI], TpadUKOB U JAHHBIX CTaTH-
CTHYECKHUX TECTOB (PAaCCUUTAHHBIX P-ypOBHEH 3HAYMMOCTH). CTyIACHTHI
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CaMOCTOSITEJIbHO OIPEAETSIOT, KaKUMH METOJaMH MaTeMaTUYECKOM
CTaTUCTUKHA HEOOXOJAMMO 00padOTaTh MOJTYUYEHHBIE TaHHbBIC, YTOOBI OT-
BETUTh Ha IMOCTABJICHHbIE BOMPOCKHI paboThl. K mpumepy, 4ToOBI OTBE-
TUTh Ha BTOPOH BoIpoc (CM. 3a1auu paboThl), HYKHO ONPEACIIUTh CTa-
TUCTUYECKH JIM 3HAYMMO OTJIUYAIOTCS CPEAHsISI KOHIIGHTpAIUs XJIOPO-
¢buiia «a» B KOHTPOJBHBIX COCYJaX OT CPEAHEH KOHIICHTPAIIUU XJIOPO-
buia «a» B cocynax ¢ KyJbTypoil BOAOPOCTH U 100aBKOW OMOTreHHBIX
anemMeHToB (azota u pocdopa). Jj1st 3TOro MOKHO HCIOJIB30BaTh COOT-
BETCTBYIOIIUI CTATUCTUUECKUNA TECT, MPEABAPUTEIHLHO TTPOBEPUB YCIIO-
BUS €TI0 IPUMEHUMOCTH K ITOTYYCHHBIM JaHHBIM.

PexoMeHayercss HapucoBaTh TaOJIMIy C HMCXOJHBIMHU JIaHHBIMH
(KOHIIGHTpallMK TMUTMEHTOB, YHWCJICHHOCTh BOJOPOCIEH U  pady-
KOB-()MUJIBTPATOPOB) IO BCEM BapUaHTaM 3KCIEPUMEHTA. 3aTeM MOCTPO-
UTh CTOJIOYATYIO AMarpaMMmy, KOTOpas HarJisiIHO OTpakaja Obl U3Me-
PEHHBIA KOJMYECTBEHHBIM MOKa3aTellb OTKJIMKA MO BapuaHTaM dJKCIIe-
pUMeHTa (KOHTPOJIb, KOHTPOJIb C JOOABKOW OMOreHOB U T. 1.). Jist 3T0-
ro Ha ocu adciucc 0003HAYAIOTCS BapUAHTHI SKCIIEPUMEHTA, a HA OCU
OpAWHAT OTKJIAJBIBACTCS M3MEPSEMBbIi TTOKa3aTeNb OTKIIUKA JIJIsT KaXI0-
ro BapMaHTa, Kak MoKa3aHo Ha puc. 5. Bce paccunTaHHbIe CpeHUE 3HA-
YeHMsI TIOKa3aTellel OTKIMKA Ha rpaukax U B TaOIMIIAX HEOOXOIMMO
COIPOBOXIAaTh MHTEPBAIBHBIMUA CTATUCTUUECKUMU OIICHKaMU (Hampu-
Mep, CTaHIapTHAs OIMOKa, JOBEPUTEIBHBIN HHTEPBAN).

Puc. 5. [Ipumep ctonbuaToit guarpaMmmabl
IPU CTaTUCTHUYECKON 00pabOTKE PEe3yIbTaTOB J1a0OPATOPHOUM pabOThI
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Odropmnenue omuema

Kaxnplii CTyZA€HT MO UTOTaM JIabopaTOpHOM pabOThl OpopMIISET
OT4YeT, KOTOpbIN HokeH coctoaTrh n3 BBEJIEHUSA (kpatkoe uznosxke-
HUE TEOPETUUYECKUX TTOJIOKEHUM, CBA3AHHBIX C ITPOBEPSIEMBIMU B padOTE
TUMNOTe3aMHU TPo(PHUUecKoro Kackaaa, 1einu u 3aaad padotsl), MATE-
PUAJIOB 1 METO/IOB (noapo6Hoe onucaHue METOJAUYECKON 4acTu
Ja00paTopHOIl pabOThl ¢ OOOCHOBAHMEM BLIOPAHHOIO IUIaHA AKCIEPH-
MEHTa U METOJIOB CTaTUCTUYECKOW 0OpabOTKM MOJYyYEHHBIX JAHHBIX),
PE3VJIBTATOB (npuBoastcst pe3ysibTatbl 00paOOTKH JIaHHBIX B BUJIE
Tabmuil, rpadukoB, pacuera cratuctudeckux TectoB), ObBCYXXIEHI A
PE3VJIbTATOB (¢ o0bsicHeHHEM MOJYYEHHBIX PE3yJIbTaTOB, BBIJIBU-
KEHHUEM TUIOTE3, OOBICHSIONUX HEOKUJIAHHBIC PE3yJIbTaThl WU BO3-
HUKIIIUE TPOTUBOPEUUS MEK]TY MOTYUYEHHBIMU JTAaHHBIMUA U UCXOAHBIMU
npeanoioxenusimu) 1 BbIBOJIOB (kpaTtkue OTBETHI Ha MOCTaBICHHBIC
B 33J1a4ax pabOThI BOIIPOCHI).

KOHmpO./Ibele 60npocsi no meme

1. Pacckaxkute o rumotesax «3ejaeHoro mupa» (HSS hypothesis)
u pazMmepHoi 3¢ dextuBHOCTH (size-efficiency hypothesis). Chopmy-
JUPYHUTE OCHOBHBIC TOJIOKEHHUS dTHUX THIOTE3. B cBeTe 3THX THMOTE3
nosicaute, kak Jl. bpykc u C. loncon (Brooks, Dodson, 1965) o0bsc-
Huu HaOmoaenus Jlx. Xpbaueka ¢ coaBropamu (Hrbacek et al.,
1961) o TomM, B IPUCYTCTBUM PHIO CPEIHUN pa3MEpPHBIA COCTaB 300-
MJIAHKTOHA YMEHBIIIAETCS M TIPH 3TOM HaOJII0/1aeTCsl [IBETEHUE BOJIBI.

2. Konneniust Tpoduueckoro kackaaa (trophic cascade theory):
JaiTe TOYHOE OMpEACICHUE TOHATHIO «TPOUUSCKUN KacKay, mepe-
YUCJIUTE YCIOBUS 711 €r0 BO3BHUKHOBEHHUSI B BOJHBIX SKOCUCTEMaX.

3. HaGmtonatoreecsi HECOOTBETCTBUE MEXy UMEIOIIUMUCS B BO-
J0eMe 3aracaMu OMOTE€HHBIX 3JIEMEHTOB U YPOBHEM Pa3BUTHUS IPOIY-
IIEHTOB MPOTUBOPEUUT TEOPUHU OMOTeHHOW Harpy3ku. Kak mpesncrasie-
HUS 0 TPO(UUECKOM KACKaJIE IIOMOTIIN OOBSICHUTD 3TO TPOTUBOpEUHE?

4. TlpuBeauTe KOHKPETHBIC TPUMEPHI MposiBieHus 3¢ deKTa Tpo-
¢bryecKkoro Kackaja B MeJarndecKnuX U OEHTUUECKUX MUIIEBBIX METsX,
a TaK>Ke MEX]Iy BOAHBIMU U HA3€MHBIMH YKOCUCTEMAMHM.

5. Yto Takoe MOBEJECHYECKUI KacKajl, ero OTJIMYKUE OT Tpoduye-
CKOro kackajna? [lpuBenure npumepsl.
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6. Teopust KOHTPOJISI «CHU3Y-BBEPX» M «CBEPXY-BHU3» («bottom-
up/top-down theory»): cpopMyaupyiTe aBa NPUHIUMIHAIBHBIX OTJIH-
Yusi OT TeOpUU TPOPUUECKOTO KacKasa.

7. 'unores3a SKOCUCTEMHOM dKIUTyaTauu (ecosystem exploitation
hypothesis): HapuCyWTE€ CXeMy, MOSICHSIOIIYIO ATy THIOTE3Yy, U pac-
CKaXkuTe, Kakoi 3(pdeKkT Bo3pacTaHuEe MPOTYKTUBHOCTH SKOCUCTEMBI
OKa3bIBa€T HA YHUCJIO TPOPUYECKUX YpPOBHEH B MHILEBON LIENH
Y Ha O0MJIME OPraHU3MOB Ha KaXKJI0M ypOBHE?

8. IIpenckazanusa monenu @Opersermna — OKCaHEHA: KaK U3MEHS-
€TCs BKJIQJ XUITHUYECTBA U KOHKYPEHIIUU B PETYJIUPOBAHHUE OOMIUS
OpPraHU3MOB I10 MEpPE YBEIWUYCHHUS Yuciia TpPOPUIECKUX YpOBHEN B CH-
CTEMeE; BEpHO JIM IIpeACKa3aHue 0 TOM, 9To Ormomacca (PUTOIIAHKTOHA
OyzleT BO3pacTaTb B AKOCHUCTEMAaX C YETHBIM YHUCIOM TPOPUUECKUX
YPOBHEU U CTAOWUIIU3UPOBATHCS B IKOCUCTEMAX C HEUETHBIM UYKCIIOM
ypoBHei? OTBeT 00OCHYHTE.

9.T'umore3a KJIIOUEBOTO  XUIHHUKA/moTpeoutens (key-stone
predator hypothesis): naiite onpeeleHle 3TOMY MOHITHIO. B uem oT-
JIUYUE MEXIY KIIOYEBBIMU BUIAMU U BUIAAMHU-JOMHUHAHTAMH B COO0-
IIECTBAaX WJIM 3TO aHAJIOTUYHbIC MOHITHUSA?

10. Kakne opranu3mbl B BOJHBIX 3KOCHUCTEMaX MOTYT BBICTYNAaTh
B POJIM KIIFOUEBOIr0 XHWIIHHMKA? [IpUCYTCTBHE KIFOUEBOIO XHWIIHHKA
B OKOCHUCTEME TMPHUBOJUT K BO3PACTAHHUIO WU CHUXEHUIO OHMOpa3HO-
oOpasus? Oteet o0ocHyiiTe. [IpuBeauTe mpumepsl.

11. CMeHa nipeacTaBICHUM O POJIM PEAYLIEHTOB (OaKTepUOIIIaHK-
TOHA) B BOJIHBIX JKOCHUCTEMaxX: B Y€M CYTh KOHIICHIIUM MUKPOOHOM
netnu (microbial loop theory), HApUCYUTE CXeMy, MOSICHSIONIYIO 3Ty
KOHIIENIHI0. YTO Takoe BUpyCHAs NETs?

Pekomendyemas numepamypa
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TeMma 3. BoccTaHOBJIeHHE BOAHBIX 9KOCUCTEM

B nekuusix mociienoBaTesibHO PacCMaTPUBAKOTCS JIBE€ TEMBI, IMEp-
Bas MOCBSIICHA BBEICHUIO B MPHUKIAJHYI SKOJIOTHIO KaK 4acCTh JKO-
JIOTUYECKON NESITENIHbHOCTH, KOTOpasi MPOEKTUPYET MNpeoOpa3oBaHUs
HKOJIOTUYECKUX CUCTEM HA OCHOBE KOMIIJIEKCHOTO MCTIOJIB30BAHUS J10-
CTHKEHHI B OOJIACTH SKOJIOTMU W APYTUX oOJlacTeil 3HaHusA. Y CTy-
JIEHTOB (hOPMUPYETCS MPEACTABICHUE O TOM, YTO PE3yIbTaTOM Hayy-
HO-TIPAKTHYECKOM YaCTH HKOJIOTUYECKOW JEATEIbHOCTH SBJISECTCSA
DKOJIOTUYECKUN MPOEKT, NPUTOAHBIA JUISI MPAKTAYECKOTO BOILIOIIE-
HUsI, U CUCTEMA YIIPABJIEHUS 3TUM NPOoeKTOM. M3maraercsa meton npu-
KJIaJIHOW SKOJIOTUU U €r0 CTPYKTYPHbIC KOMIIOHEHTHI (aHaJIu3, UCClie-
JIOBAHWE, IMPOCKTUPOBAHUE, MPOU3BOJCTBO, YMNPABICHUE, IKCIEPTH-
3a/pa3pelieHue, KOHTpoJib/aynut, apxuB). [lokazaHa posib, KOTOPYIO
CTYJCHTBI, KaKk OyAyllue CHEUUATUCTBhI, MOTYT HUIrpaTh B KaXKJIOM
13 KOMIIOHEHTOB. BTOpas TeMa MOCBAIIEHA MPAKTUYECKUM aCIEKTaM
MIPOEKTUPOBAHUS — BOCCTAHOBIIEHUIO BOJHBIX 3KOCUCTEM. B jekumsax
PACKPBITBl OCHOBHBIE MPUHIUIIBI HAYYHOU KOHIIEIIIMU BOCCTAHOBJIE-
HUSI 03€pHBIX dKOCUCTEM. CTYIEHTBI Y3HAIOT O YETHIPEX BO3MOXKHO-
CTSIX: BOCCTAHOBJICHUH, peaOWUJIUTAIIMHU, 3aMEIICHUH, HEeBMEIIATelb-
cTBe. PaccMOTpEHBI Kak pacpOCTPAHEHHBIE METOAbI BOCCTAHOBJICHUS
BOJIOEMOB: a’palysi M OKCUT€HAllUsl TUIOJIMMHHOHA, pa30aBiie-
HUE/BBIMBIBaHUE, Y/IAJICHUE JOHHBIX OTJIOKECHHH WM JparupoBaHMUE,
XEMOMAHUITYJISIIIASL M aKTUBHASL U30JISLMS JTHA, OMOMAHUITYJISLIMS, —
TaK U PEIKO MPUMEHSEMBIE: 00padOTKa BOABI AIBTUIIUJAMHU, TACCUB-
Hasi U30JIA1MS JIHA, UCIIOJIb30BAHUE YIbTPA3BYKa, MEXaHUUECKOE y/Ia-
J€HUE U3 03epa OMOMAcChl, MCIOIb30BAHUE AJLIEIONATUYECKUX BE-
IECTB, OMOr€HHOE€ MAaHUITYJIMPOBAHUE, U3MEHECHHE CBETOBBIX YCIO-
BUM. [ METOMOB yKa3aHbl XapaKTEPUCTUKA, YCIOBUS NPUMEHUMO-
CTH, TEXHUYECKAS peain3aius, JOCTOMHCTBA U HEJAOCTATKH METOJA,
VU3MEHEHHS, IIPOUCXOIAIINE TPU €T0 NPUMEHEHHH.

Kamuesbsle ci108a

HpI/IKJ'IaI[HaSI 3KOJIOI'us; KIKHYEBbIC a6HOTquCKHG, OMOTHYECKUE
[10Ka3aTcJiIn (I)YHKHI/IOHI/IPOBaHI/ISI; INPUHOUIIBI BOCCTAHOBJICHUSA O3CP-
HBIX 3KOCHUCTEM., MCTOJbI BOCCTAHOBJICHHUA MCJIKOBOJAHBIX 3BTpO(1)HI>IX
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o3ep; peadbuiuTanus; OMOMAHUIYJISALMSI; XEMOMAHUIYJISIUS; a’pa-
1Ys; pa30aByieHUE; YIaJICHUE JOHHBIX OTI0XKEHUM.

CodepoiicaHue npaKkmu4ecKux 3aHsamuti

[IpakTHueckre 3aHATHS IO JTAHHOM TeMe MPOBOIATCS B (opme
CEMHHAPOB MPOCKTHOro0 THMa. OCHOBHBIM IOJIXO0JIOM B IPOBEICHHUU
CEMHHAapa MPOEKTHOTO THUIIA SIBJISETCS CaMOCTOSITeIbHas padoTa CTy-
JICHTOB IO aHAJIU3y KOHKPETHOrO MPOEKTa BOCCTAHOBJICHUS. B kaue-
CTBE IpUMEpPa B3AT IMPOEKT MO AKOJOTHUYSCKOW peadMIuTaIlliyd o3epa
Hepo (ApocnaBckas o61acTh). Pabota cocTOUT U3 4eThIpeX 0JI0KOB:

1. Uctopus 03. Hepo, aHann3 abMOTHYECKHX W OMOTHYECKHUX Ma-
pamMeTpoB BojioeMa. 2. M3yueHne NpHHITUIIOB U METOJIOB BOCCTAHOB-
JICHUS 03€p U HAYYHOH JIMTEPATyphl C MPUMEPAMHU MIPOCKTOB IO BOC-
CTaHOBJICHUIO MEJKOBOJIHBIX 3BTPOHBIX BogoeMoB. 3. [Togbop meto-
JIOB BOCCTaHOBJICHUS 03. Hepo MCXOsd M3 KIFOYEBBIX aOMOTHYECKUX
U OMOTHYECKUX TapaMeTpPOB €ro 3KOCHUCTEMbl U TMOJTOTOBKa COO-
CTBEHHOTO MpOeKTa 1Mo BoccTaHoBIeHHIO 03. Hepo. 4. Case-study:
AHaM3 CyIIECTBYIOIIETO MPOeKTa 1Mo peadbmiuTanuu o3. Hepo, oreH-
Ka METOJIOB, ITPOTHO3 PE3YJIbTATOB.

bJaoxk 1

HUcropus o3zepa Hepo. OcHoBHBIE a0MOTHYECKHE U OMOTHYECKHE
napaMerpbl (PyHKIIMOHUPOBAHUS BOI0EeMA

[To omyOnMKOBaHHBIM MaTepuajiaM (CM. CIHCOK JIUTEPATYpPhl HUKE)
OXapaKTepHU3yiTe COBpeMEeHHOe cocTosiHue 03. Hepo mo abuoruue-
CKUM U OMOTHYECKUM IMapaMmeTpam. [[puMeHnuTe 3HaHUs MO SKOJIOTHH,
rUAPOOUOIIOTHH, YUeHUsIM o Tuapocdepe u 6mocdepe. Padbora mporo-
JTUTCSl B TIapax WJIW Tpynmax, Kaxjaas U3 KOTOPBIX MPEACTaBISIET J0-
KJIaJ] IO OJTHOMY U3 MapaMmeTpoB. ['pymnma momkHa TpeasioKuTh hop-
My OITpoca IO CBOEH TeMme, MPOBECTH €r0 M OLICHUTh 3HAHUS JIPYTHX
cTyAeHTOB. B kauectBe (opMBbl ompoca BO3MOXKHBI KpaTkasi KOH-
TpOJIbHAS, TECT, YCTHBIN ONPOC H T. II.

1. OT4eTr 0 Hay4yHO-UCClEeA0BaTeNbCKOM padoTe «OI1leHKa COBpe-
MEHHOTO COCTOsiHUSL o3epa Hepo B POCTOBCKOM MyHHUIIMNAJIBHOM
okpyre SpocnaBckoit o0mactuy. Pykonucek. Spocnasne. 2011 r. 103 c.
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2. CoBpeMeHHOE COCTOSHME HKocucTtembl 03. Hepo. PriOMHCK:
WNu-1 Ouonoruu BHYTp. Boj, 1991. 74 c.

3. CocTosiHME PKOCHCTEMbI BBICOKOMPOIYKTUBHOIO o3epa Hepo
B Hauasie XXI Beka. M.: Hayka, 2008. 406 c.

4. buxOynaroB 3. C., bukOynarosa E. M., Jlursunos A. C., ITox-
nyonsrii C. A. I'maponorus u rugpoxumus o3. Hepo. Peiounck: U3a-
B0 OAOQO «Pri6unCcKUM oM neyatny, 2003. 192 c.

3apganue 1. [IpencraBute ucropuro uzyuenus o3. Hepo. Mcnomns-
3yiTe naHHble U3 nepBouCcTOYHUKOB XII B. m IlerpoBckux BpemeH
00 o3epe, MaTepuabl KpaeBeaueckux ucciaeaopanuil XIX—XX BB.

[TanmeonuMHoOIOTHYECKUE UCCIeIoBaHMs 03epa (puc. 6). Mcnoab3ys
3HaHusA O ruapocdepe, Ouocdepe, NPaKTUUECKUX 3aHATUNA MO BOJAHON
HKOJIOTUU TPEJICTABUTh UCTOPUIO BOJOEMA BO BPEMEHU OT OJIUTO- K 3B-
TpO(HOMY U BBICOKOIBTPOPHOMY COCTOSIHHIO. J1Jis1 OLIEHKH M3MEHEHHIA
Tpoduueckoro coctosnus o3. Hepo Bocnonb3yiiTech M3BECTHBIMU IIKA-
JamMu Tpo(PHOCTU BOJOEMOB IO cojepkaHuto (ocdopa, azora, mpo-
3paqHOCTH, XJ10poduiuty «a» (Kuraes, 2007).

OOcCyXJIeHHEe HKOJIOTUYECKOW, HKOHOMUYECKOW, COLMAIBHOU
Y KyJIBTYPHOU 3HAYMMOCTH BojoeMa s I. PoctoBa u SpociaBckon
o0nacTH.

lIpakmuueckoe 3a0anue: BBITIOJIHUTE 3aJjaHNE 7 U3 TEMBI 1.

3aganue 2. Jlaiite MOppoMeTprUUIECKYIO XapaKTEPUCTUKY BOJIOE-
Ma. ONuIIMTE BOJHOE MUTAHUE U YPOBHEBBIN PEXKUM O3€pa.

lIpakmuueckoe 3a0anue 1

[To npenyioxkeHHON OatumMeTpruueckoi kapre o3. Hepo onpenenu-
Te MophoMeTpuuecKue MnapaMeTphbl 03epa: IUIOU[aJb MOBEPXHOCTU
(3epkana), 00beM BOJHOW Macchl, U MopdomeTpuueckue kKodhduiu-
€HTBhl — pPa3BUTHUSL OEPEroBOil JIMHUU, OTKPHITOCTHU. [lo momyueHHbIM
JaHHBIM MOpPGOMETPUYECKUX KOI(PPUIIMEHTOB ONPENETUTE BEPOST-
HOE€ TIPOUCXOXK/ICHNE KOTJIIOBUHBI U YCJIOBHUSI BETPOBOTO IEpEMEIINBa-
HUS B IEPUOJT OTKPBITOMN BOJIBI.
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Puc. 6. I3menenue pazmepoB 03. Hepo
B pa3HbIe IEPUO/IbI CYIIECTBOBAHUS
(mpuBeneno mno: http://dich2002.narod.ru/2004/2004-08/04080110.jpg)

IIpaxmuueckoe 3a0anue 2

Yrto Takoe BoOgooOMEH BojoeMa, Kak oH ucuuciagercsa’? CBI3b BO-
1000MeHa, IITyOrHBI BOJIoeMa C €ro 00beMOM M ILJIONIAIbI0 OacceiiHa.
Ha xakue XxapakTepHCTHKH BIHSIET BOAOOOMEH, YpOBEHb BOJIOEMa,
miomaas ero OacceliHa, U3pe3aHHOCTh OeperoBoil smHuK? Halinurte
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B JIUTEpAType, KAaKOBBI IIOMIAIH BOJOCOOPHBIX 0ACCEMHOB U BOJI000-
MeHbI Boj0eMOB fpocnaBckoit obnactu (PeIOMHCKOE BOJOXpaHUIIU-
uie, o3. IlnemeeBo), BomoemoB P® u mupa (Hanpumep, o3. balikan,
03. Ucchik-Kyanb, 03. Opu). g nmoucka nHPopmanuu o0 o3epax Hc-
MOJIb3YUTE CCBHUIKU:

1. Uupopmarmonnass  cucrema  «Ozepa  3emum».  URL:
http://www.limno.org.ru/win/wlake.php

2. Uudopmarnmonnass  cucrema  «O3epa  Poccum». URL:
http://www.limno.org.ru/win/rlake.php

Puc. 7. barmmerpuueckas kapra o3. Hepo
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3amanme 3. OnumuTe rUAPOONTHYECKUE XAPAKTEPUCTUKU U CBE-
TOBOM peXUM 03. Hepo, TepMuUUEeCKUU PEXKUM, TUIAPOXUMUYECKUU
PEKUM.

OTBETHTE HA BOIIPOCHI:

Kak npo3padyHOCTh BOJBI OMPENECTAECT YCJIOBUS OCBEIICHHOCTH
B Bojoeme? Kak m3mepsiercs sBPOTHas 30Ha B BOJOEME IO JHUCKY
Cekku? OT 4yero MOXET 3aBUCETh IPO3PAvYHOCTh BOJBI B 03€pax?
Yewm onpeneneHa HU3Kas MPO3pavyHOCTh BOAbl B 03. Hepo B Becen-
He-eTHul nepuona? Kakue opranmszmsl Bojoema B OOJIbIIEH CTEIICHU
CBSI3aHBI C OCBEIIEHHOCThI0? Kak riyOuHa Bojgoema BIUSET HA TEM-
neparypHbiii pexxum? @opMupoBaHHE TeMIIEpaTypHOM cTpaTuduka-
IIMY BOJOEMOB B C€30HHOW JMHAMUKE, 3aBUCUMOCTh OT IryOuHbI. Ka-
KMMH CBOWMCTBAMHU OTJWYAKOTCS BIMU- U TMHOOJIMMHUOH? DopmupoBa-
HHUE TepMOKiIMHA. [IpoaHanu3upynTe TEMIIEPATYPHBIA PEXKUM
03. Hepo B 3aBHCMMOCTH OT TiIyOMHBI, TEMIIEpaTyphbl aTMOC(EPHOTO
BO3/lyXa, HAJTWYHUS IOHHBIX OTJOXKEHUN — canpomnenend. Tumsl Bogoe-
MOB II0 KAaTHOHHO-aHHMOHHOMY COCTaBy. YTO MOXKHO CKa3aTh
00 03. Hepo, ucxoas u3 popmyIibl HOHHOTO COCTaBa:

Ca*" >Mg*" >Na'>K" " u HCO; > SO,* > Cl ?

Kak cBg3aHbl MuUHEpaIM3alys W BJICKTPOIMPOBOJHOCTH BOJIbI?
Hawnpgure B nmrtepaType KOPPEISIMUOHHYIO CBSI3b MUHEpPAIHU3ALUU U
AIEKTPONPOBOJHOCTH. UTO MOKHO CKa3aTh 0 BennuuHax pH, xapak-
TepHBIX )11 03. Hepo, 3a cueT Kakux mpoIieccoB OHU (GOPMUPYIOTCS?

JIIsi TIOATOTOBKM OTBETOB HUCIMOJB3YyWTe KHUTY: bukOyna-
TtoB J. C., buxkOynarosa E. M., JluteunoB A. C., IlogayOnsiii C. A.

I'upponorus u ruapoxumus o3. Hepo. PriOuHCck: PpiOuHCKHI 10M Tie-
yatu, 2003. 192 c.

3apanue 4. Pacckaxute 0 JOHHBIX OTI0XKEHUIX 03. Hepo.

KakoBbl MeTOABI U PE3yabTaThl paObOTHI Ja00paTOpUr campornesie-
BbIX oTiokeHni MuctutyTta neca AH CCCP? Kakue pe3ynbTarsl nomny-
YUK B pe3yJIbTaTe rTyOUHHBIX OypeHuil B IIeHTpe o3epa? KakoB oOmmit
3aIac camnporieyiel, uX coCTaB, paclpeie]IEHUE 10 aKBaTOPUH BogoeMa?
Hailigute B nureparype crnocoObl UCHOJIb30BAaHUSL CANPOINENE, B TOM
yuciie pa3paboTku spociaBckux yueHbX (XoxmoB b. H., Hedeno-
Ba B. A. O X034iiCTBEHHOM HCIIOJIb30BaHUM carponeisi o3epa Hepo
// O3epa SpocnaBckoil 00JaCTH W MEPCIEKTUBBI MX XO3SMCTBEHHOTO
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ucronb3oBanus. Apocnasne, 1970. C. 346-361). Uto moxkeT UHTEpPECO-
BaTh OOIIIECTBO C KOMMEPYECKUX, IKOHOMUUYECKUX TTO3ULIAIA?

3aganue 5. OxapakTepu3yuTe COCTaB M KOJMYECTBO OMOTEHHBIX
3JIEMEHTOB B BoJ€e 03. Hepo.

Kakue coenqnuenust oTHOCSITCS K OMOreHHBIM BeriecTBaMm? KakoBo
COOTHOIIIEHUE YTriepojaa, BoJOpojAa, Kuciopona, azora u ¢ocdopa
B )knBO# KieTke? CBOMCTBA W pojb a30oTa B Omochepe W B KUBOU
kietrke. CBoiicTBa U poiib pocdopa B 6uochepe u B KUBOU KIIETKE.
B kakux popmax nHaxomutcsa dhocdop B Boae? Kakas runoresa npeoo-
nagana B KoHIE XX B. OTHOCUTEIBHO COJIEpKaHUSI OMOTEHHBIX 3JIe-
MeHTOB B 03. Hepo? UTo NMpOTHBOPEUUT €l B COBPEMEHHBIX HCCIEI0-
BaHusAX? UTO 03HAyYaeT BHEIIHSS U BHYTPEHHAs] OMOreHHasi Harpy3Ka?
KakoBo ux coorHomenue B 03. Hepo?

IIpakmuueckoe 3a0anue 1

B 3BTpodupoBaHur BOJIOEMOB NPUHUMAIOT y4acTHE JBa IJIaBHbIX
OMOTeHHBIX 3JeMeHTa — a30T U docdop. Cunuraercs, 4YTo MpU KOH-
IEHTpalu MUHEepalibHOTO Pocdopa B Boae Hwke 0.01 Mr/m u muHe-
panbHOTO a30Ta HKe 0.3 M/ pocT (GUTOIIAHKTOHA JTUMUTHUPYETCS
ATUMU IJIEMEHTaMH.

Ucnons3yst 0a3y nmanHbix 03. Hepo (cMm. Hmke), ompenenure,
M0 KAaKOMY W3 3JIEMEHTOB MTPOUCXOIUT JIUMUTHPOBAHKUE (DPUTOTUTAHKTOHA
B o3epe Hepo B pasznbie roapl (basa nmaHHbBIX (PUTOIUIAHKTOHA O3€pa
Hepo (20042011 rr.). CBUAECTENBCTBO O TOCYJAPCTBEHHOM pErucTpa-
1un 06a3bl maHHbIX B Pocmarente Ne 2013620071 ot 09.01.2013).

IIpakmuueckoe 3a0anue 2

Brimonaute 3aganme 10 u3 temsbl 1.

IIpakmuueckoe 3a0anue 3

bonpmmHCcTBOM UCCJIEIOBATENIEN  Pa3leIsIeTCs MHEHHE,
YTO MpH OOJBIIIONW CTENEHW 3BTPOPUPOBAHUS JTUMHUTHPOBAHUE IEpe-
X0auT OT ocopa K a30Ty U OTHOIIEHUE a30Ta K (pochopy CHUKACT-
csi. OOBSICHUTE MPUYMHBI TAKOTO MEepexoa.
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3ananme 6. [IpeacraBpTe JaHHBIC 0 OAKTEpUOILUIaHKTOHE 03. Hepo.

KakoBa poJib OakTepuii B OpraHu3alvu Ku3Hu Ha miadHeTe? O yem
CBUICTEILCTBYET KOJUYECTBEHHOE pa3BuTHE OakTepuii B 03. Hepo? Uto
Takoe TNepBUYHas npoaykuua? UTto takoe GakTepualibHas MPOTYKIUs?
Kak dopmupyercs «mukpoOHas tmeriasi»? KakoBo ee 3HaueHUE
B 03. Hepo? Kaxoil npoueHT sHeprun OaKTepUOIUIAHKTOHA aKKyMYJIH-
pYETCsl B OPraHMYECKOM BEIIECTBE KOHCYMEHTOB IEPBOIO MOpsiIKa?

3apanue 7. [laiiTe XapakTEpUCTUKY KAYECTBEHHBIX M KOJIUYE-
CTBEHHBIX IMOKazaTened (UTOIUIAaHKTOHA o3epa. Kakue opraHuzmbl
COCTaBJISIIOT 3BEHO MPOAYIEHTOB B o3epax? Kak ¢uTOnIaHKTOH MO-
XKET MPOSBIATh Cpeaoodpaszytoiiue cBoiictBa? KakoBa OMOreoxXxmuMmu-
yeckast GyHkuus ¢uToriankToHa B 03. Hepo? Kako# mporueHT nep-
BUYHOW MPOAYKIIMU MPUXOIUTCS Ha (UTOIIAHKTOH B 03. Hepo? Uto
U3BECTHO M3 MyOJuKaluii 00 OCHOBHOUM CykileccuM (UTOIUIAHKTOHA
B 03. Hepo? KakoB xapaktep CE€30HHOW CYKIIECCUM B COBPEMEHHBIN
nepuon? Kakue KpynmHbIe TaKCOHBI BOJIOPOCIIEW AOMUHHUPYIOT B CO-
BpeMeHHbIN nepuoa? Kak KoHIeHTpamnusi Xjopoduiia «a» CBsA3aHa
c bmomMaccoi (pUTOILIaHKTOHA?

1. babanazaposa O. B. CtpykTypa (pUTOIJIAHKTOHA U JUHAMHUKA
cojiep)KaHus OMOTEHHBIX 3JIeMEHTOB B 03epe Hepo // buonorus BHyT-
pennux BoA. 2003. Ne 1. C. 31-39.

2. Babanazarova O.V., Lyashenko O. A. Inferring long-term
changes in the physical-chemical environment of the shallow, en-
riched lake Nero from statistical and functional analyses of its phyto-
plankton // J. Plankton Res. 2007. V. 29. Ne 9. P. 747-756.

IIpaxmuueckoe 3a0anue 1

OnuH u3 HamboJsiee YacTo MPUMEHAEMBIX MOKazaTene Tpoduu
— KOHUEHTpauus xjopoduiia «a» B Boae. M3BecTHOE ypaBHEHHE
HNunnona — Purnepa (1974) annpokcUMUPYET 3aBUCUMOCTh MEXIY
Chl u PoOm. Ucnons3yst Mojelb, pacCUuTaiTe Ajisi BOJOEMOB pa3-
Hoi Tpoduu koHueHTpauuu Chl ot PoOui. u conocraBbTe ¢ nurepa-
TYPHBIMU TaHHBIMH.

lg Chl = 1.45 1g Po6m1. — 1.14,

rae Chl — koHueHTpaus XJ1opoduiia «a» B BOJAE, MKI/JI;
Po611. — coneprkanue obmiero pocdopa, mr/i.
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lIpakmuueckoe 3a0anue 2

3aBUCUMOCTh MEXAY KOHIEHTpaluen xjaopoduia «a» 1 npo-
3pavyHOCTBIO BOJBI MO TUCKY, ycTaHoBieHHas B. B. bynsonom (1977),
MOKa3bIBAET, UYTO MNPHU YBEJIWYEHUHU KOJWYECTBA Xjopoduiuia Mpo-
3paYHOCTh CHUKAETCA MO YKCIIOHCHTE:

Hup = (6,46 + 0,62)*Chl «ay ~ 400

rae Hrp — npo3padHoCTh BOJIBI B METpaXx;
3
Chl «a» — coneprkanue xjiopodusia B Mr/m.

Ucnone3ys ¢aiin «baza panHbix ¢uroruiankToHa o3epa Hepo
(20042011 rr.)» paccuuTailiTe 3aBUCUMOCTh MEXIY IPO3PAYHOCTHIO
BOJIbI M KOHIIEHTpalMen xyopoduiia «a» B cecToHe Bogoema. CpaBHU-
T€ MOJIyYEHHBIN PE3yJIbTaT C YpPaBHEHHEM, BbIBeICHHBIM B. B. byibo-
HOM Ha 1I€JIOM Psi/ie BOJOEMOB.

IIpaxmuueckoe 3a0anue 3

Paccuuraiite unaekc tpoduueckoro cocrosuusa (B. B. bynsona)
o XJIOPOPUILTY «a» JIsl pa3HbIX yacten o3. Hepo. [Ipoananuzupyiite
pE3yJIbTaTHI.

Ta6muma 1

Konuenmpauusn xnopoguina «a» (mxe/n) u HTC
ona paznuunvix uacmei ozepa Hepo (2003-2012 22.)

XJT «ay XJT «ay UTC
XTI «a» UTC NTC
B OTKPBI- | B MaKkpo- B MaKpo-
. - Ha pe€4- | B OTKPHI- . Ha ped-
TOU buTHOU " . buTHOM .
HOH TOM Ya- HOH
qacTu qacTu 4acTH
CTaHIIMU | CTH 03€epa CTaHIINU
o3epa o3epa o3epa
66,8 + 13,7 £ 14,2 +
+4,1 +43 + 6,2

dopmyina 11 pacyeTa U rpajanys CM. B 3aJIaHAM 7 TEMBI 1.

3ananue 8. Pacckaxxure o0 BhICHIEHA BOJHOW PACTUTEIBHOCTH 03€-
pa (puc. 8). BcnomHuTe, Kakue BHUbI BBICIIEH BOJHOW PACTUTEIBHO-
CTH 00MTalOT B BojloeMax SApocnaBckoit obmactu. Haitnute dororpa-
¢buM 1 MOJArOTOBHTE MPE3CHTAIMI0O O Haubojiee PaclpOCTPaAHEHHBIX
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MPEACTABUTENSAX BBICIIEM BOJHOW pacTuTesibHOCTH 03. Hepo. Kakue
BUJIbI TIpeo0ianaroTr? KakoBo COOTHOIIEHHE COOOIIECTB BO3YIIHO-
BOJHBIX PACTCHUH, PACTEHUN C MJIABAIOIUMU JIUCTHSIMUA U COOOIIECTB
MOTPY>KEHHBIX pacTeHui B o3epe? Kak m3MmeHsutach CTENEHb 3apacra-
HUSI B 0003PUMOM HUCTOPUUYECKOM TponuioM? Kakue rumore3bl MOTyT
OBITH BBIIBUHYTHI O KITIOUEBBIX (DaKTOpAX ATUX U3MECHEHUM ?

lIpakmuueckoe 3a0anue 1

Ontuueckass Ti1yOMHa — COOTHOUIEHHE MPO3PAYHOCTU BOJIbI
no nucky Cekku (Hmop) x cpenneit rmyoune (Hep). B ruapobuomno-
TUYECKOM JUTepaType ATy BEIUUYMHY YacTO Ha3bIBalOT KO3 duiiu-
€HTOM OTHOcUTeNbHOM mpo3pauHocTu (Kutaes, 2007). Ctenenp 3a-
pacTtaHusi BOJoeMoB Makpodutamu (q, %) 3aBUCUT OT YCJIOBUM MO I-
BOJTHOT'O OCBEIICHUS

q=37.5«(Hnop / Hcp).

[TIpu noxkazarenmsix Hop/Hcp menbine 0.25 BOgoeMbl OTHOCSTCS
K OYEHb HU3KOIPO3PAUYHbIM, OJTUTOPOTOOATHBIM, IPU STOM CTETIECHb 3a-
pactanus coctaBisieT okoio 10 % mmomamau. [Tpu Hop/Hep 0.25-0.5 —
K HU3KOIIPO3payHbIM, CTEIIEHb 3apacTaHus yBennuuBaercs A0 20 %
(Kuraes, 2007). B 3aBucuMocTH OT BKJIaJia B OOIIYIO MPOIYKIIHIO OP-
TraHUYECKOT'0 BEIECTBA BOJOEMbI OTHOCST K IJIAHKTOTPO(HBIM C Tpe-
oOnagaHueM (UTOIIAHKTOHHOW COCTaBIISIIOLIEH W OEHTOTPO(HBIM
c mpeo0IagaHueM MaKpo(pUTOB.

Hcnonw3ysa 6a3y ganHbeix o o3. Hepo, paccuuTaiite st Hero no-
Ka3aTeJb YCIOBUM MOJBOJHOTO OCBEIICHHS ( U OMPEACINTE, K IJIaHK-
TOTpO(PHOMY U OEHTOTPOYHOMY THUITY OHO OTHOCHTCAL.
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3amanme 9. 3o0mmankToH. Ha3oBUTE OCHOBHOE OTIIMYHE TE€TEPO-
TpodoB 0T aBTOTpodoB. Kakue TUIBI MUILIEBBIX IENIE MOXHO BBIJIE-
auTh B BojmoeMax? Kakue o0cOOEHHOCTH B CTPYKTYpE 300IUIAHKTOHA
BaXKHBI TIPU ONPEACICHUH TPO(PHOCTH BOJOEMA, XapaKTepa mepexoaa
SHEPrUU OT aBTOTPOGOB K MEPBOMY IeTEpOTPOPHOMY 3BEHY KOHCY-
MeHTOB? O 4YeM CBUJETENTbCTBYET OTHOIICHHE OOIMX OnomMacc 300-
u ¢puroranktona Bz/Bph = 0.05 B 03. Hepo? Kak 3apactaemocTts
o3epa Makpo(UTamMu CBA3aHa C COCTABOM 300IIJIAHKTOHA?

3amanme 10. 3000eHTOC. BCIOMHUTE U OXapaKTEpU3yHTE OCHOB-
HblE€ Tpynmbl 3000eHTOca. K Kakvum KpyHHBIM TaKCOHAM >KUBOTHBIX
OTHOCSITCSI XUPOHOMHU/IbI, OJUTOXEThI, MOJUTFOCKKM M musiBku? Korna
B 03. Hepo ¢dopmupyercsi MakcumanbHas OuomMacca 3000€HTOCA,
3a cueT KakoW rpynnbel u modemy? Ilouemy opranmsmam OeHTOCa
CJI0’KHO XHUTh B 03. Hepo? K kakomy Tumy BoJI0€MOB 10 0OMIIHIO O€H-
TOCa MOYKHO OTHECTH 03. Hepo?

3amanme 11. Nxtnodayna (pwiObl). Kak ucropuueckue TaHHbBIE
MOTYT OBITh UCIIOJIL30BAaHbI B PEKOHCTPYKIIMU PHIOHBIX 3a11acoB o3epa’?
[IpencraBpTe NaHHBIE IO BUJIOBOMY M KOJIMYECTBEHHOMY COCTaBY HX-
TrodayHsl Ha nepuo nocineanux Haodmoaenuit 2003 r. IIpencraBbre
U3MEeHeHus Ouosioruu u Mopdosioruu Jiemia B 03. Hepo no pesynbratam
uccienoBanuii. OOOCHYWTE yMEHBIIIEHHE YJIOBOB JIellla — OCHOBHOTO
O00BEKTA MIPOMBICTIA, COMTOCTABLTE C AKOJIOTMYECKUMHU yciioBUsMU. [1po-
BEJIUTE AaHAJIOTMYHBIA aHAJIU3 IO XHWIMHWKaM (IyKa U CyJaK), IJIOTBE
u ryctepe. YTo MOKHO cKa3aTh O XapakTepe Tpo(hUUeCKUX CBSI3eH B UX-
TuoreHo3e 03. Hepo? O deMm CBUIETENBCTBYIOT PE3YIbTaThl UCCIICIOBA-
HUW KOPMOBOM 0a3bl OCHOBHBIX IPEACTaBUTENICH MXTHO(AyHBI 03epa?
[IpoBeauTe aHaIM3 MHOTOJICTHEH JTUHAMUKH CTPYKTYPhI pHIOHOTO Hace-
JICHUS 3a JUIUTENIbHBIN TIepro/] HaboAeHu Ha 03. Hepo.

3ananme 12. PriOoxo3siicTBoBanue Ha Bojgoeme. [IpoBeaute pe-
KOHCTPYKIIMIO PBIOOXO3sIICTBOBaHUS Ha o3epe. Ompenenutre OCHOB-
HBIC PErJIaMEHThl MPUPOIONOIB30BAHUS, KOTOPHIE HCIIOJIb30BAIUCH
HalllUMU TIPEJKaMu B YCTPOMCTBE PBHIOHOTO MPOMBICIA B BOJIOEME.
UTO NPOUCXOIUT CO CTPYKTYPOH PHIOHOTO HACEIICHMUS?

3amanme 13. [Tapa3utsl pe10. [Tapa3uTel pei0 Kak (akToOp perysi-
IIMY YKCIIEHHOCTU U CTPYKTYPhI THAPOOMOHTOB. [lokaxkute 3K0n0rHU-
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YECKYI0 pOJib Mapa3uTu3Ma. KakoBbl pe3ysbTaThl Iapa3uTOIOTHYE-
CKHX HuccliegoBanuii Ha 03. Hepo? OO0ocHyi#iTe HEOOXOAMMOCTh Jajlb-
HEWIINX UCCIICAOBAHUM.

3ananue 14. Opuurodayna (nruipl). Mnekonuraromue. Haitau-
T€ U MPEACTaBbTE MOCJIECAHUE UCCIEOBAHUS OPHUTO(AYHBI U MIIEKO-
nmuTaromux Ha 03. Hepo. [Ipoananu3upyire COCTOSIHUE U3YUYEHHOCTH.

3apanme 15. 3arpsAsHeHue, KauecTBO BOJ M MYyTarcHHash AKTUB-
HOCTB BoAbI 03. Hepo. Kakue cymecTByroT Kpurepun 3arpsi3HeHHsI BOA?
UYro takoe II/IK? Kak paccuntbiBaeTcss 1 0 4eM CBHIIECTEIBCTBYET WH-
nexc 3B nu YK3B? CaMocToATENBHO HAWIUTE U IONOTHUTE TAOIHILY
(Tabn. 2) mo kauecTBY BOjbI 03. Hepo 3a nmepuon 1994-2010 rr. o npwu-
OpPUTETHBIM 3arpsHstomuM BetlectBaM (nanubie ALI'MC), ucnons3ys
JOCTYIHYIO MH(GOpMAalMI0 IO COBPEMEHHOMY Iepuony. Kcmnonb3ys
nanuele u3 oryera (Otuer...., 2011) m «Jloknmaapl O COCTOSITHUM
U OXpaHe OKpy»Karoiieh cpeapl SApociaBckoi 00iacTu», paccuuTaiTe
N3B s 03. Hepo ¢ 2010 .

1. & C
Haﬂ:—*z i
;4 H;IIIKI s

i=|

rae Ci — KOHIIEHTpaIUsi KOMIIOHEHTA (B PsJie CIy4yaeB — 3Haue-
HUE (U3UKO-XUMHUYECKOTO apaMeTpa);

n — YHCIIO MOKAa3aTeliei, UCIOIb3yEMBIX I pacyeTa MHJEKCA,
n==o;

[IIKi — ycTaHOBJI€HHAasl BEJIWYMHA HOPMATHBA ISl COOTBET-
CTBYIOILIETO THIA BOAHOTO OOBEKTA.

Jlns pacdeTa WHAEKCA 3arpsi3HEHUs] BOJ JIJIi BCETO MHOXECTBA
HOPMHUPYEMBIX KOMIIOHEHTOB, BKJIIOYasi BOAOPOIHBIN MOKa3arenb pH,
ouosiornueckoe morpednenue kuciaopoaa BIIKs u comgepkanue pac-
TBOPEHHOTO Kucjaopoja, Haxoaat otHouenus: Ci/ITJIKi gakTuyeckux
koHueHTpanuii k [IJIK u nmonmydennsiii cimcok coprtupyror. M3B pac-
CUMTBHIBAIOT CTPOTO MO IIECTH MOKa3aTessIM, UMEIOIIUM HauOOJIbIINe
3HAYCHUs TMPUBEACHHBIX KOHIIEHTpAllMii, HE3aBUCUMO OT TOTO, Mpe-
BbIIatOT oHM I1JIK unu Her.
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Tabnuua 2

Ilokazamenu kauecmea 600wt 03. Hepo 3a nepuoo 1994-2012 zz.
nO NPUOPUMEMHBIM 3A2PAZHAIOUUM 8EULeCIEAM

(no oannvim ALI'MC)
N3B* IlpuopureTHbIE
JlaTa ¢ 2010 XapakTepucTUKa | 3arps3HA0IIAe Belle-
VKW3B KauyecTBa cTBa (CpeaHeroaoBasi

koHueHTpanus B [1JIK)

HeTenpoayKThI (6),
1994 r. 2.9 3arpsi3HCHHAS Meab (5),
a30T aMMOHUMHBIN (2)

He(dTenpoayKTHI (4),
mens (5), BIIKs (3),

1995r. | 2.5 YMEPEHHO sxkeneso (1,8),
3arpsi3HEHHAs
1uHK (1.2), azot ammo-
Huiinbii (1), denonsr (1)
He(DTEenpOaYyKTHI (4),
MEDEHHO menb (4), BIIKs (2.5), xe-
1996 r. 2.5 yMEp ne30 (1-2), a3oT ammo-
3arpsi3HEHHAS o
HUMHBIN (1-2),
dbenonl (1-2)
He(TenpoaykThI (2.4),
1997r. | 24 YMCEPCHHO menb (5), BITK; (2),
3arpsi3HEHHAsI
xene3o (2.9)
YMEPEHHO HedTenpoaykThl (6,2),
1998 r. 23 3arpsi3HCHHAs menb (2), BIIK; (3.1)

HepTenpoayKThI (5.8),
1999 r. 3.0 3arpsi3HeHHas [V menb (4), BIIKs (2,6),
dbenonsl (3)

HedTenpoaykThl (3,2),

2000r. | 2.2 YMEPEHHO menb (4), BITK; (2,3),

3arps3HCHHAS
xene3o (1,7)

HedrenpoaykThel (3.4),

2001r.| 1.9 YMCPEHHO mens (3), BITKS (3.3),
3arps3HEeHHAs

xene30 (1)
2002 1. 2.8 3arpsi3HEHHAS HedrenpoaykThl (1.4),
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IIpuopurerHbie

n3B* XapakTepucTUKa | 3arpsi3HsIlolIUe Bellle-
Jata | c¢2010 parTep P HAME BETHL
VKH3B KauyecTBa CTBa (CpeaHeroaoBasi
koHueHrpanus B I1JK)
Menb (6), BIIKS (3.1),
Keneso (2.4),
a30THUTPUTHBIN (2.8)
menb (1), BIIKS (3.1),
YMEPEHHO a3oT HuTpuTHBIIH (0.5),
2004 r. L4 3arpsi3HEHHAs xene3o (0.7), a30T aMMo-
HuliHbIH (0.9)
aMMOHUMHBIN a30T (1.7),
a30T HUTPUTHBIH (2.5),
2005 T. 5.14 rps3Has V menb (3.0), Hedrenpo-
OyKTHI (2.8), xKene-
30 (3.3), BIIKS (2.5)
xkeneso (2.0), BIIKS (3.1),
a30T aMMOHUIMHBIN (3.4),
2006 r. 4.19 rpsizHas V menb (1.7), denons (7.5),
Hedrenpoaykthel (1.1),
a30T HUTpUTHBIN (0.3)
ITo YKI3B 36 XIIK (3.4), BUHKSU (2.8),
2010 . 33 OUCHE a30T aMMOHUIHBIN (1.3),
sarpsisHeHHAs xene3o (1.4), mens (3.2),
dbenosl (1.5)
ITo YKI3B 36 XIIK (3.4), BUHKSU (2.3),
2011r. 39 OUCHE a30T aMMOHUIHBIN (1.3),
sarpssHeHHAs xenes3o (2.3), meas (3.9),
dbenonsl (2.5)
o VKI3B 36 XIIK (3.6), Bl}KS §2.7),
2012r. 397 OUCHE a30T aMMOHUIHBIN (1),
sarpssHeHHAS xkene3o (1.6), meas (3.1),
dbeHorbl (4.6)
2013 r.
2014 r.
2015 .
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3ananue 16. O6001IEHNE pE3yJIbTATOB aHAIU3a COCTOSIHUSL KO-
cuctemsl 03. Hepo.

[TongBeauTe WTOTM OTHOCUTEIIBHO JKOJOTHYECKOTO COCTOSHHS
03. Hepo B coBpemenHsIil nepuoj. Onpenennure, Kakue abMOTHUUECKHE
u OnoTuyeckue (HakToOphl SABJISIOTCS KIHOYEBBIMU B €r0 (DYHKIMOHH-
poBanuu. CBenute B TaOIUIYy MHGOPMAIIMIO TIO BEIOPAHHBIM KJTIOUE-
BbIM Mapametrpam (cMm. Tabin. 3). ChopmynupyiTe HaydHbIE 3a]layH,
KOTOpbIE HEOOXOIMMO PEIIUTh MPHU MOATOTOBKE MPOEKTA IO €ro pea-
ownurtanun. Kakue MOHUTOPUHTOBBIE UCCIEAOBAHUS Bbl Obl OpraHu-
3oBanu? IloaBenuTe UTOTM MEPBOrO U BTOPOTO ITAIOB JIESITEIBHOCTH
B 00J1aCTH MPUKJIATHON SKOJIOTHHU: aHAIM3, HUccienoBaHue. Uto Bam
HYHO ObulOo caenaTh? Kak Bbl OpraHU30BaM 3Ty JEATEIbHOCTH?
B yeM okazanuch cioxHOCTU? 3HAHUS MO0 KaKWM JUCIUILIMHAM OKa-
3QJIKCh TT0JIe3HbIMU? B yeM BaM NpUIILIOCh MOWTH AaibIle MaTepuania,
U3y4eHHOro B yHuBepcutTere? Kakue HaBBIKM U KOMIIETCHIIMU OBLIU
OXBa4€HbI U BHOBb CHOPMHUPOBAHBI B BaIlIEH JEITEILHOCTH?

TabGmuia 3

Ocobennocmu Ixkocucmemnt ozepa Hepo,
8AJICHBLE C MOYKU 3PEHUS €20 80CCHAHOBICHUA

Oco0eHHOCTH, HE 0JIATONIPUAT-
HbIC AJIA BOCCTAHOBJICHUSA
o3epa

OcobGennocTu, 0OJ1aronpusiTHbIC
/151 BOCCTAaHOBJICHHS 03epa

BJaoxk 2

N3yyeHue NPUHUMIIOB M METOI0B BOCCTAHOBJICHHS 03€ep
U HAYYHOH JIUTEPATYPhI C IPUMEPAMHU NIPOECKTOB
110 BOCCTAHOBJICEHUIO MEeJIKOBOAHBIX 3BTPO(HBIX BO10€MOB

Hcnonp3ys NEKIMA U TOTOJHUTEIBHBIE JIUTEPATYPHBIE UCTOYHHU-
KM (CM. CIIMCOK JINTEPATyphl), U3YUNUTE MPUHITUIIBI U METOJIbI BOCCTa-
HOBJICHUSI BOJHBIX 3KOCHUCTEM, B YACTHOCTH MEJIKOBOJHBIX 3BTPO(-
HBIX 03€p. [ns cpaBHEHHS U IKCTPAINOIALUNA PACCMOTPUTE MPUMEPHI
BOCCTAHOBUTEIIBHBIX pa0OT HA HECKOJBKUX BOJOEMAaX, OJU3KUX
0 TTOKAa3aTelisiM SKocucTeMbI K 03. Hepo. PaboTta npoBoauTtcst B mapax
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WA TPYNIax, Kaxaas U3 KOTOPbIX JOJDKHA MPEICTABUTH JTOKJIA
Y MPE3EHTAIINIO C IPUMEPOM BOCCTAHOBJICHHS BOJOEMA.

3apanue 1. HazoBuTe MATh OCHOBHBIX MPHUHIIUIIOB BOCCTaAHOBJIE-
HHUS 03€PHBIX IKOCUCTEM. PacKkpounTe CMBICH 3TUX NPUHIUNOB. KakoBa
BBIpa0OTaHHAs HA CErOJHS CTPaTeTHsl BOCCTAHOBJICHHUS O3EPHBIX JKO-
cucteM? Kakue 3KOJIOrHYeCKHE 3aKOHBI ONMPEACIISIOT XapakTep oopa-
THMOCTH YKOCHUCTEM?

3amanue 2. [IpuBenure 4eTblpe OCHOBHBIE BO3MOKHOCTH BOCCTa-
HOBJICHUSI TIOBPEXKACHHBIX U JCTPaJAUPOBABIINX dKOocUCTeM. OObSICHUTE
Pa3HUIy MEXTy BOCCTAHOBJICHMEM M peaOwiurtaiuei. Bo3zmMoxHo 1u
€CTECTBEHHOE BOCCTAHOBJIEHUE BOJOEMOB? BO3MOXKHO JI BEPHYThH KO-
CUCTEMY K TIpeaplayiieMy TpoduueckoMy cocTosiHuio? IlpencraBbre,
YTO C MOMOII[BI0 BOCCTAHOBJICHHUS YJAI0Ch BEpHYTh a0noTH4eckue (hax-
TOpPBl K IOKA3aTeNsIM, MPEANIECTBYIOIINM aHTPONOTEHHOMY BIIUSHUIO
Ha cucTteMy. MOKHO JIM UCKYCCTBEHHBIMU METOJaMH UJIM C TTOMOIIBIO
€CTECTBEHHOM CYKIIECCHUU JOOUTHCS BOCCO3AaHUsI OMOIICHO3a, UICHTHY-
HOT'O CYIIIECTBOBABIIEMY KOTJIa-TO B 3THX ycioBusix? Kakue xapakrepu-
CTUKUA 03€p B OIPEACICHHOW Mepe MNPEeIoNpeIesioT IKOJOTUUECKUE
OCOOEHHOCTH BOJIOEMOB, UX Tpoduueckuii craryc?

3ananue 3. [laiiTe onucaHue METOJA aspayuu U OKCUeeHayuu Th-
nonuMHHOHa. Kakue mporeccel B Bojgoeme OH u3MeHsier? Kakue
OTPAaHUYEHUSI CYILIECTBYIOT Uil JaHHOTO Merona? Kak TexHudecku
MOYHO PEaIn30BaTh METON?

Meron pazbasnenus/svimbiganus. Xapakrepuctuka merona. Ka-
KM€ M3MEHEHHUS MIPOUCXOIIT B 03€pe MpHU €ro npuMmeHeHun? OrpaHu-
YEHHUS JJIS1 METOA.

Yoanenue oonnvix omnoocenuti, Win opazuposarue. ONUIINTE
TEXHOJIOTHIO MeTo/1a. TexHuueckas peanuzanus meroqa. Kakue Hera-
TUBHBIC MPOIIECCHI MOTYT Pa3BUBATHCA B 3KOCHUCTEME NMPHU MPUMEHE-
Hun Metoja? CyllecTBYIOIIME OrpaHUYEHHs i1 MeTona. Bo3mox-
HBIC MMOJIOKUTEIBHBIC M OTPULIATEIBLHBIE OCIEICTBUS.

Xemomanunynayus 1 akmueHas uzonayusi OHa. B 4em CyIHOCTb
METOJIOB, YeM OHM OTjiauvaroTcs? Pacckaxkure o cmocobax ymaieHus
dbochopa ¢ MOMOIIBIO COCTUHEHUM AIIOMHHUSA, JKeJie3a, KaJlbITusi,
KoMmIuiekca xumukaToB (Riplox-meTon), rmmHucThix Matepuanon. Ka-
KHE TPOLIECCHI TPU 3TOM MPOTEKAIOT B BOAE M JOHHBIX OTJIOXEHUAX?
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HazoBute ycnoBus MPUMEHUMOCTH AaHHBIX MeTOA0B. CpaBHUTE Me-
TOABI MO MPEUMYIIIECTBAM M HEJAOCTATKaM U OIEHUTE BO3MOXHOCTH
MIPUMEHEHUA B 3KOcucTteMe 03. Hepo.

buomanunynayus. Onuiivre KOHUEMIMIO KacKaJaHOW Tpoduue-
CKOM IIEMU W TEOPHUIO KOHTPOJS «CHHU3Y-BBEPX» U «CBEPXY-BHH3»
(«bottom-up/top-down theory»). [louemy knaccuyeckas macTOUIIIHAS
Tpoduyeckas 1enb «He pabdoTaeT» MPU BOCCTAHOBICHUHU THUIEPTPO(-
HBIX BOJIOEMOB, OCOOCHHO MEJKOBOJHBIX? HazoBuTe yClIoBUS mpHuMe-
HeHus meroza. [lepeuncnute Hanbosee 4acTo MPUMEHSIEMbIE MEpO-
npUATHS 110 OnoMaHumyJanuk. OT Yero MOXKET 3aBHUCETh JOJITOBpPE-
MEHHBIN MOJIOKUTENbHBIN 3G (PEeKT Ha KauecTBO BOABI? BO3MOXKHO JiH
IIPUMEHEHHE METO/1a Il BOCCTAHOBIICHUSI 9KOCUCTEMBI 03. Hepo?

HazoBute MeHee pacnpoCTpaHEHHbIE TEXHOJIOTHH 10 Oopnbe
c aBTpodupoBanueM. KakoBbl NMPUYWHBI, IO KOTOPHIM 3TH METO/IbI
MIPUMEHSIIOTCS PekKe?

lIpakmuueckoe 3a0anue 1

Brmomaure 3agague 10 u3 TeMbl 2.

3ananue 4. Ilogbepute W3  DIJIEKTPOHHBIX  MCTOYHUKOB
(cM. «OnekTponHble pecypchl Apl'Y» — nHdopmanuio Ha calite O010-
nuoteku http://lib.uniyar.ac.ru) cratbu ¢ NpUMepaMu BOCCTAHOBJICHUS
MEJIKOBOJIHBIX ABTPO(HBIX BOJOEMOB, IMTOATOTOBBTE JOKIA] U MPE3CH-
TaIlUI0 O BBIOpaHHOM cTaThe. [I0CKOJIBKY OIBIT BOCCTAHOBJIEHUS BO-
JIOEMOB B HaIlleW CTpaHe, B OTJIMYME OT 3amajHbiX cTpaH (B EBpome
oonee 700 mpOEKTOB), OYEHb MaJl, PEKOMEHIYETCA BbHIOpaTh CTAThIO
U3 aHTJIOS3BIYHOTO WCTOYHHMKA (HAIpuUMep, M3NaTeNbCTBO Springer).
DTO JAOMKHBI OBITH TOJIHOTEKCTOBBIE CTAThU M3 HAYYHBIX JKYPHAJIOB,
MoHOTpaduii, KHUT (HE U3 Ta3eT U HAyYHO-TTOMYJISIPHBIX HCTOYHHUKOB,
T. K. B HUX HEJIOCTATOYHO MEPBUYHON MH(DOpMAIIUM 00 IKOCUCTEMAX ).
[Ipu BbIOOpE CTaThK HEOOXOIUMO MPEK/IE BCETO MOA00paTh MPUMED C
BOCCTAaHOBJICHHEM BOJi0eMa, HanboJjiee OJIM3KOro 1o ImapaMeTpam KO-
cucTeMbl K 03. Hepo u pacmnonokeHHOro B aHAJIOTUYHOM KJIMMaTH4e-
CKoM mosice. B moxmnaze o0s3aTenbHO JOJKHO OBITH MPENICTABICHO:
CpaBHEHHE BBIOpAaHHOIrO Bojoema (BogoeMoB) u 03. Hepo mo abuortu-
YEeCKMM U OMOTHYECKHM ToKa3aressiM (TUIoliaab, CpeaHss TiyOuHa,
BOJI0OOOMEH, MPO3pPaYyHOCTh BOJbI, BUABI W BEJIMYUHA OUOTECHHOMN
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HArpy3Ku, MoKa3aTelid pa3BUTHS U BUAOBOM COCTaB (PUTOIUIAHKTOHA,
Makpo(uTOB, 300MIaHKTOHA, O€HTOCca, pbi0). Kpome Toro, HeoOXoau-
MO YETKO MOKa3aTh, KAKWE METO bl ObUTH BBHIOPAHBI JIJ11 BOCCTAHOBJIE-
HUS, KaKUe MapaMeTpbl SKOCUCTEMbI €My MPEIIICCTBOBAIM U KaKHUE
OBbUIU TOCTUTHYTHI, CKOPOCTh PEAKIMU BOJOEMA Ha MPOBEJICHHBIE pa-
00TbI, OOILIKME PE3YNAbTAThl (IMOJOKUTEIbHBIE WM OTPULATEIbHBIC),
HACKOJIBKO OKa3aJIUCh JOCTHXKUMBI 11€JIM, U3HAYAIbHO MOCTaBJICHHbIE
B mpoekte. JJIs miuirocTpaiuy JI0KJIaJa MOXHO HCIOJIb30BaTh JHa-
IPaMMBbI ¥ PUCYHKH U3 CTAThH.

3ananme 5. Cemunapckoe 3ansatue B hopme auckyccun. O6cy-
TUTh TOKJIAaAbl, CICIaHHbBIC 110 3aIaHUI0 4, U OTBETUTHh Ha BOIPOCHI.
B yem mpuynHBI HEyJauyHBIX BOCCTAHOBHTEIBHBIX mpoekToB? IIpa-
BIJTLHO JIM OBLTH MOCTABJICHBI MEIN B IOog00pansl MeToasl? Ha oc-
HOBAaHUU TEOPETHUYSCKUX 3HAHWHU W 3aCIyIIaHHBIX JOKJIAJO0B C IPH-
MepaMH BOCCTAaHOBJICHHS MEIKOBOJIHBIX 3BTPO(PHEIX BOJIOEMOB,
pPAcCMOTPETh C 3KOJOTMYECKOM M SKOHOMHUYECKOM TOYEK 3PEHUS,
KaKHe U3 METOJ0B BOCCTAHOBJICHUS HanOoJee MOAXO0IT I peadu-
auTanuM SKocucTeMsbl 03. Hepo. Kakue mocromHcTBAa M HETOCTATKH
3TUX METOJOB BBl BHUJHTE, BO3MOXXHBIC TPYAHOCTH IPHU HUX IPHUME-
HeHnu? MToroMm nHMCKyccHMU IOJKHA OBITh 3amloJIHCHHAs Tabiuia
(Tabi. 4) ¢ MeToJaMH U UX OLICHKOM.

Taomuna 4

Oueuka Memo006 60CCMAHOBIEHUSA O peaausauuu 6 03. Hepo

HocronncrBa | Hemocrarku me-

Meton
MeToa TOAA IIpume-
BOCCTAHOBJIE-
— JJISL peajiu3aluy | JIJI peaju3anuu YyaHue
B 03. Hepo B 03. Hepo

N | —

3amanme 6. [Tpoananuszupyiite npuMepsl U crenaiite 0000IICHHE:
KAKWE€ TUIIMYHBIE YEPThl SBTPO(DHUPOBAHUS MEIKOBOIAHBIX O3€p BBI
MOYETE BBIJICIIUTD.

3ananue 7. Ha ocHOBaHMM 3HaHMS OOIIMX MPUHIIMIIOB U METOJ/IOB
BOCCTAHOBJICHUSI BOJJOEMOB M MPUMEPOB U3 cTaTed chopmynupyinrte
MPUHIUITBI BOCCTAHOBJICHUSI MEJIKOBOJAHBIX TUIIEPTPOPHBIX 03€p.
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Bbaoxk 3

IHoxoop meTonoB BoccTtaHoBIaeHUs 03. Hepo
HCXOH U3 KJII0YEeBbIX A0HOTHYECKUX U OHOTHYECKUX MAPAMETPOB
€ro 3KOCUCTEeMbI U OATOTOBKA COOCTBEHHOI'0 IMPOEKTA
110 BOCCTaHOBJeHUIO 03. Hepo

Teopernueckne 3HaAHHWS U U3YUYEHHBIE ITPUMEPHI BOCCTAHOBIIE-
HUSI BOJOEMOB HEOOXOJAUMBI JJIsl MPAKTUUECKOTO MOAX0Aa K TPETh-
€My KOMIIOHEHTY MPUKIAJTHON 3KOJIOTMH — MPOEKTUPOBaHUIO. Pa-
00Ta MPOBOAMUTCA B Mapax WIM rpymmax, Kakaas U3 KOTOPbIX JTOJXK-
Ha HamucaTh U OPEJICTABUTH MPOEKT MO BOCCTAHOBJIEHUIO 03. Hepo.

3ananme 1. Kakve HaydHbIe 3aJ]a4d BBl CUNTAETE HEOOXOIUMBIM
IIOCTABUTh IIEPEJ] TPYIIOH, CO3JAOUIECH MPOEKT BOCCTAHOBJICHUS
03. Hepo? JloctatouHo v JaHHBIX 7 CO3JaHUS MOJOOHOTO MPOCK-
ta? CyliecTByeT Ju HEOOXOIUMOCTh B MPOBEACHUH JOTIOJHUTEIbHBIX
ucclieoBaHui akocuctemsl 03. Hepo, ecnu fa, To kakue Obl Bbl Ipe-
JIOKWITA UCCIICIOBAHUS ]

3aganue 2. Hamumure mpoeKT BOCCTAHOBIICHHS SKOCHCTEMBI
03. Hepo, ucnonb3ys oAMH U3 pPacCMOTPEHHBIX HAMU METOJOB
WJIU UX KOMILIEKC.

[IpoekT nomKeH BKIIOYATh B CEeOSl CIECNYIOUIME YacTH: BBEe-
HUE, KPaTKyl0 JUMHOJIOTHYECKYIO XapakTepucTtuky o3. Hepo, mate-
pUaNIbl U METOJIbI, SKOJIOTUYECKOE€ 0OOOCHOBAHUE MPUMEHSEMBIX Me-
TOJOB, MPOTHO3, CXEMY MOHHUTOPUHTOBBIX HAOJIOJEHUN (CTaHLHH,
napamMeTpbl, BDEMEHHON MHTEpBaJl HAOJIOJICHUI ), 3aKITIOUEHHUE.

[Iponymaiite, Korjga HEOOXOAMMO TPOBOJUTH MOHHUTOPHUHT:
110, BO BPEMSI WJIM MOCJE PEan3aluu MPOeKTa? DKCTPAIOIUPYUTE,
HACKOJIBKO 3TO BO3MOKHO, METOJIbI M OIIBIT BOCCTAHOBJIEHUS MEJIK O-
BOJIHBIX JBTPO(HBIX 03€p U3 MPUMEPOB, PACCMOTPEHHBIX HaMHU
B XOJI€ Kypca.
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Bbaoxk 4

AHaJIU3 CyIIeCTBYIOLIEro MPOeKTa o peaduauranun o3. Hepo,
OLIEHKA METO/10B, POTHO3 Pe3YJbTATOB.

3aHATHA TPOBOJATCS C MOMOLIBIO MeToaa «case-study» («meron
KEICOB»), OCHOBAHHOTO Ha MOJICTMPOBAHUU CUTYAI[UU WIIH UCIIOJIb30-
BAHUU PEAIbHOM CUTYAllMU W3 HAYYHOM ACATEIBHOCTH B LIEISAX aHA-
Ju3a JAHHOTO CIy4asi, BBISIBJICHUS MPOOJIEM, TTOMCKA AIbTEPHATUBHBIX
pPELICHUI U NMPUHATUS ONTUMAIIBHOTO pelieHus: mpodsieM. CTyaeHTHI
JOJDKHBI MPOAHAM3UPOBAaTh CHUTYAIMIO, pa3o0paTbcsi B CyTH IIPO-
0JieM, MPEIJIOAKUTh BO3MOXHBIC PEIICHUS U BHIOpATh JIyUlllee U3 HUX.
Keiicel 0a3upyroTcss Ha peaqbHOM (HDaKTHYECKOM MaTepualie WU Ke
NpUOIMKEHBI K pealbHOM cuTyaluu. B Haimiem ciiydae keiicoM sBiisi-
eTcs COOpHUK JOKYMEHTOB «KOMIUIEKCHasI 3KOJOTHUYECKass peaduin-
tanus o3epa Hepo B PoctoBckom paitone SlpociiaBckoit 06macTu.

3ananme. [Ipountats npoekT «KoMmekcHas 3KOJIOrnyeckas pe-
abwmmramus o3epa Hepo B PoctoBckoMm paitone SApocnaBckoit o0:a-
CTW» M HAIlMCaTh IO HEMY 3aKiOYeHHE. MOKHO JU peajn30BbIBATH
nporpammy peabunurtanun? Kakue 3amedyanus y Bac Bo3Hukimn? Co-
OTBETCTBYIOT JIM BBIOpAHHBIE METOJBI MOCTAaBIEHHBIM wLeisMm? Cre-
JJAUTE TPOTHO3 — BO3MOXHO JIM JOCTMIKEHUE IOCTABJICHHBIX IIPO-
rpammoil nenei? OTMEeThTE CUIIbHBIE M CIa0ble CTOPOHBI IPOEKTA.
Kakune mnocnenctBust (IMOJOKHUTENIBHBIE U OTPULATEIBHBIE) 3aIlIaHU-
POBAaHHBIX METOJOB BBl MOXETE CIIPOTHO3UPOBATH?

KOHmpO./leble 860NpocsI no meme

. Uctopust npupoaooxpaHHou JiesTeibHOCTH Poccun.

. HekoTopsble no10KEeHUs CUCTEMHO-CTPYKTYPHOTO aHAJIU3A.

. [IpaBuUIIO BBIAEIEHUS CUCTEM.

. CBOICTBa CUCTEMBI.

. Opranuzanust 1 CaMOOpTraHU3aIHsI.

. OCHOBHBIE TIOJIOKEHUS CTPATETMYECKOTO YIIPABIICHUS.

. [lonsitue pupMbl 1 KOHKYPEHIIMH, UCTOYHUKHA KOHKYPEHTHBIX
IIPEUMYILIECTB.

NN 0B~ W N
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8. AIMHUHUCTpaTUBHAsA, CUTYallHOHHASI U CTPATETHYECKAs] MOJIEIIb
yIIPaBIICHUS.

9. Tlonstue crpateruu mo Edpemoy (1998), Ksuny (1980)
511 mo Munubepry (1987).

10. SWOT- u REST-ananu3bl npu BeIpaOOTKE CTpATEruu (PUPMBI,
paboTarorei B 00J1aCTH MPUPOJOOXPAHHOM JAESITEIHHOCTH.

11. CrpaTrernueckoe IIAaHUPOBAHUE MPUPOJOOXPAHHON J€s-
TEJILHOCTH.

12. Tpu 6510Ka AESITENHLHOCTH B MPHUKIAAHON dKojoruu. Omnpene-
JICHUSI, TIOJIXO/IbI.

13. B uéMm 3akiirouaeTcsi aHaIU3 MPU MPOBEACHUU 3KOJIOTUUECKUAX
MTPOEKTOB?

14. Ileau u 3Tamnbl S3KOJOTHYECKOTO MCCICAOBAHUS M DKOJIOTHUYe-
CKOT'0 TTPOEKTUPOBAHUSI.

15. Ocob6eHHOCTH IKOTOTUYECKOTO POU3BOICTBA.

16. Dxkomoru4yeckoe ynpaBieHUE.

BoccTanoBJiieHue Bo0eMOB

17. IlpuHIMIIBL U CTpaTerusi BOCCTAHOBJIEHUSI O3EPHBIX SKOCH-
CTEM.

18. Dkonornveckue 3aKOHBI, ONPEAEIAIOIINE BO3MOXHOCTh BOC-
CTAHOBJICHUSI SKOCUCTEM.

19. OcHOBHBIE BO3MO>XHOCTH BOCCTAaHOBJICHUSI TOBPEXICHHBIX
U JIETPagupOBABIINX 3KOCHUCTEM.

20. [TapaMeTphl OIIEHKH COCTOSIHUS 03€PHBIX IKOCUCTEM: (PUBUKO-
XUMHUYECcKHe, MophoMeTpruiecKkue, OnoTudeckue (0akTepUOIIaHKTOH,
(PUTOIUIAHKTOH, MAaKPO(QUTHI, 300ILUIAHKTOH, OEHTOC, PHIObI).

21. Ilpennaraemeie H. M. MuHra3oBoil NpUHIUITEI BOCCTAHOBIIE-
HUSI O3€p M CXEeMa IIPOIECCOB BOCCTAHOBJICHUS COCTOSIHUS BOJIHOM
SKOCHUCTEMBL.

22. Konneniusa OMOT€HHOW Harpy3ku. BHYTpeHHSST U BHEUIHSS
Harpyska.

23. MeToibl BOCCTAHOBJICHUS O3€P: a’palnsi U OKCUTCHAIlUs TH-
MOJIMMHUOHA, pa30aBcHUE/BbIMBbIBAHUE, YJIaJIEHUE JOHHBIX OTJIOXKE-
HUW WU JIpardpoBaHue. Y CJIOBUS MPUMEHUMOCTU JaHHBIX METOJIOB,
MPEUMYIIECTBA U HEJOCTATKH.

24. MeTonpl XEMOMAHUITYJISIIMM W AKTUBHOW H30JSIAM JIHA.
YcnoBus IPUMEHUMOCTH METO0B, TPEUMYIIIECTBA U HEOCTATKH.
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25. buomanunymnsius. « Top-down» u «bottom-up» monaenu.
26. MeHee pacipOoCTpaHEHHBIE METO/Ibl BOCCTAHOBJICHUA.
27. CyTh KOHIIETIIUKA OWOTeHHOM Harpy3ku P. DomnenBaiiaepa.

IIpakTHyeckue BONpoOcsI 1o Ikocucreme 03. Hepo

28. DxocucteMa 03. Hepo kak OOBEKT JJisI BOCCTaHOBIICHHS.
AbGuotuueckue paktopsl. Mopdhomerpus. ['maponorus. ['uapoxumus.

29. Dkocuctema 03. Hepo kak 00BEKT AJ1s1 BOCCTaHOBJIEHU. bak-
TEPUOIUIAHKTOH. DUTOTIIIAHKTOH.

30. Oxocuctema 03. Hepo kak 0OBEKT jI1 BOCCTaHOBJICHHS.
Briciasg BogHas pacturenbHOCTh. JIuHamuka B XX—XXI BB.

31. Okocuctema 03. Hepo kak 0OBEKT /1Jisi BOCCTAaHOBJICHUS. 300-
maHkToH. 3000eHToc. MxTrodayHa.

32. Bo3MOXHBI€ ITyTH O3J0POBIIEHUS SKOCUCTEMBI 03. Hepo.

33. «Bottom-up» koHTpOJIb. I10JIOKUTENIBHBIE U OTPUILIATEIbHBIC
CTOPOHBI T0OBIUM canporens Jis IKocucTeMsl 03. Hepo.

34. Bo3amoxHOCTH MeTofa «top-down» KoHTpoJIst Juist 03. Hepo.

35. Bo3MOKHbIE METO/Ibl OMOMAHUMYJISIUN (U3bSITUE U BCEIICHUE
pbI10) mis 03. Hepo.

36. MeTozs! aspanuu, BO3MOKHOCTH MpUMEHEHHUs 115 03. Hepo.

37. MeTonpl XEMOMAHUIMYJISIIAK, BO3MOXKHOCTH NPUMEHCHUS
1 03. Hepo.

38. Bo3aMoOkHBIE METOJbI OMOMAHUTYJISIIMM B CHUCTEME «(PHUTO-
IJIAHKTOH — Makpodute» s 03. Hepo. Bausaue ypoBHs 03. Hepo
Ha 3apacTaeMoCTh MakKpohUTaMH.

39. JlocTOMHCTBA M HEIOCTATKU MpoekTa « KoMILIEKCHas 3KOJI0-
ruueckas peabunurtanus o3zepa Hepo B PoctoBckom paiione Spo-
CJIaBCKOU 00JIacTu».
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