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IIpaxkrnueckas paGdora Ne 1
Konuenrya/ibHble 0CHOBbBI 9K0/I0T HY€CKOI'0 HO PMHPOBAHUS

He.]'[b: HU3YHYUTE UCTOPHUIO PAZBUTH SKOJIIOTHUECKOTO HOPMHUPOBAHWA, OCHOBHEBIC
MOWITHL W €TI0 CTPYKTYPY, O3HAKOMHUTHCI € HOPMATHBHO-TIPaBOBOBBIM
o0eceueHHEM HKOJIOTHUECKOTO HOPMHAPOBAHHSL.

3axanns

3apanme 1. Mcnonbs3y g MaTep Hallbl TEOPETUYECKUE CBEICHUA :
a) upoaHalu3upyire HHPOpPMAIMIO 1O  LOJAXOJAM  SKOJIOIMYECKOIO
HOPMUPOBaHU, Y Ka)KUTE UX CXO JICTBO U PA3IIHUKE,

0) oxapakrepusyire 0CHOBHbIE HTalIbl PA3BUTHS 3KOJIO THUCCKOTO HOPMUP O BAHUS
u odopMuUre pe3ybTaThl B BUe Tadumipl 1.

Tabn. 1. Dmanvi pazeumus 5K0102UHECKO20 HOPMUPOBAHU

Haspanue sTana XapakTepHCTHKa OcHoBHBIE paOOTHI
VUEHBIX JJAHHOTO
Iepro/ia

3aganue 2. Ha ocnoBannu DejiepaibHoro 3akoHa ot 10 suBaps 2002 . Ne 7-D3
(pea. o1 03.07.2016) « OO0 oxpane 0KpyKalOIeH cCpebl», PacKpOUTe coIepiKaHue
CJIe Iy FOIIUX IIO HA THH:

- KA4eCTBO OKPY XKAIOIIEeH CpeIbl;

- HOpMaTHUBbI KauecTBa OKpyxkaromel cpebl (aainee —OC);

- HOpMAaTHUBBI JIOITY CTHMOTIO Bo3ielictBus Ha OC,

- HOPMAaTHUBHI JIOTY CTUMO1f aHTpoNoTeHHO M Harpy3ku Ha OC,

- HOPMAaTHRHI JIOTY CTUMBIX BEIOPOCOB U cOPOCOB;

- TeXHOJIOTHUECKUI HOpMaTHB;

- HOPMaTHBHI TP eIENTBHO A0y cTUMOH KoHIeHTp aruu (11/1K);

- HOPMATHRHI JIOTY CTUMBIX (PH3UIECKUX BO3ISHCTBHM.

Omeemuvme Ha PP eOSI0HCEHHbIE BONPOCHI.

1. B kakux 1mesx ocymecTBisiercs HopMupoBanue B o0sracta oxpannl OC?

2. B d4em 3zaiouaercs CYIIHOCTb YCTAHOBICHHS HOPMAaTHBOB KadecTBa
OKpYkKaroIen cpeibl?

3. B kakux nemsix M Ui 4ero ycCTaHaBIUBAIOTCS IICPCUMCIICHHBIC HIDKE
HOpMATUBLL: JollyctuMbiil BoIOpoc ([IB) u jpomycrumbiii copoc (J1C)
BEIeCTB U MHUKPOOPTAHU3MOB, OTXOOB MPON3BO/CTRA U MOTpeOIeHus,
TOMYCTUMBIX  (PU3MUECKUX  BO3JeHCTBHM,  JONYCTUMOTO  M3BSTHS
KOMIIOHEHTOB TP UPO THOH cp e ibl, MO CTUMOH aHTPOIIOTeHHO M HATPY3KH !



4. Yro MMEHHO yCTaHaBIHUBAaCTCs I'OCY JaPCTBCHHBIMY CTaAHapTaMu B 00J1acTH
oxpanbl OC? B yeM 3aKII109aercs ¢y IHOCTh DKOJI0TMIecKo i cep TUUKa TN
B MexaHu3Me oxpaHbl OC?

3apanne 3. Mcnonssy g Penepanpueiii 3akoHoT 10 saBaps 2002 1. Ne 7-MD3 (pe.
o1 03.07.2016) «O0 oxpaHe oKpyKaloIeH cpe by, OTHITHTE TP S JIOK pa3paboTKu
HOPMAaTHBOB H ITep e9HCITHUTE HOPMaTHBHI J0ITy CTUMOTO Bo3ieficTBrs Ha OC.



IIpaxkruueckasi pabora Ne2
IIpousBoacTBEHHO-X 035l CTBEHHbIE HOPMATHBbI

He.]'[]): HaYYHUTBECH OCYIINECTBIKITH pacueT miaTexkeil 3a HOpMaTHBHBIfI il
CBEp XHOpMaTI/IBHBIIl/i BBI6pOC 3ATPAZHIIONTHNX BEMCCTR.

Teopemqecm/le O0CHOBBI

[Inara 3a HeraTUBHOE BO3IeHCTBHE HA OKPY KAIOIIYIO cpely BBIOPOCAMU OT
DHEPIETUUECKUX Y CTAHOBOK 110 APa3/IeiIseTes Ha
- IUIaTY 34 JOIIY CTUMbIE BLIOPOCHL,
- IUIaTY 33 BLIOPOCLL, 1P eBBIIIAIOIIHE JOILY CTUMBIC;,
[Inata 3a BBIOPOCHL 3aIP3HAIONIUX BEHIECTB B pasMepax, He HIPEBLIIIAIONHX
Y CTaHO BIICHHBIE LIP UPOAOLIOJIB30BATEIIIO LPEIEIbHO A0 1LY CTUMbIC HOPMATHBBL
BIOpocoB (I1JIB), ucuncisercs 1o Gopmyie:

n

aTM aTM aTM aATM aATM
Mg = E mi ¥ M 0 <M™ < My;
i=1

Mi™— (haxTgecKknil BEIOpOC i-I'0 3arpA3HAIOIEro BElecTBa, T;

MM~ Iipe 1esIbHO IOy CTUMBLI BEIOPOC i-I'0 3arpA3HAIONIETO BEIeCTBa, T;

bi — CcraBKa IUIATHl 3a BBIOpOC 1 TOHHBI /-I0 3arps3HAIOIIEIO BELICCTBA B

npejenax jgoirycrumoro Beropoca (ILJIB), py©., cooTBercrByomas —

HEy! (rabnuma 1) GazoBoMy HOpMaTHBY IUIATHL 3a BbIOpoc 1 TOHHBIL i-ro
3aTPS3HSIONIETO BEITIeCTRa B pazMepax, He mmp epkimarommx [ /B,



Tabn. 1. Hopmamuiest niaamel 3a 6utOpOcel 2020 A3HAI0UUX GRUECINE & amMOo chepy

Hopuatus maate! 3a Betopoc 1 ToHHE
BEIECTBA, PVO.

Hamveroparne

3ATPAIHATOTINX BEITECTS B Opeienax 118, B Opelenax YCTaHOB-
Hon, JAeHHBIX IHMHTOE. HOm;

Axnvmax NH; 52 260
bens(a)muper 2049801 10249005
Bersnr (HedTAHON. MATOCEPHHCTHIH B Ie- ¥2 6.0

pecueTe Ha yraepon)

Benson 21 105

Juoxcna asota NO» 52 260
Iuoxcuz cepsr® SO, 21 105

Tetvuas 3o1a®

-yraeit IloamockosHoro, Kyssenkoro m
IKHOACTYICKOTO DacceliHOB 7 35
-[OpouHy yTiIel

103 515

MasyTHas 3074 B mepecueTe Ha BaraTuil My 1025 5125
= 0.5 Mgz

Oxcnz yraepoza (CO) 0.6 3
Caxa 0e3 npuMeceit 41 205
Ceposogopoa (HaS) 257 1285
Genon 683 3415
OT1oposogopog (HF) 410 2050

ITnama 3a euip 0col 3aZPAIHAIOUX 6EHLECINE 6 RPEOETAX YCHIAR 0 6TEHHBIX
aumumos (BCB) -

HE.TM 2 ZCJH_.[’:‘M (MHTM ME.T]'-‘I) HpH MHT]\‘I { MI_E.TM E: jﬂ_[':']'-‘l

i=1

ME™ — (axTHuecKmii BEIOPOC -TOTO 3aTrPAZHAOIIETO BEITECTRA, T,
"‘T” — TIp eeTEHO JOTTYCTUMBIH BEIOP OC -TOT 0 3arp sSI3HAIOIIETO BEIeCcTRa, T,

ME‘T”— BEIO PO C 3aTrPA3HATONIIX BEITECTB B TP €1 €71aX ¥CTAHOBIEHHOTO JIMMHTA, T,

?—ITL-M— CTABEKA IUIATEL 34 BBI‘SP OCEI | TOHHEI #-TOTO 3ArpAZHARIICT O BEITCCTBA B

TIp eelax yCTaHOBIIEHHBIX IIMMHTOR, B Py OITAX, TIpHueM

7% = 5 « HE:

Inama 3a ceepXauMuImAGIL 6610 P OC 3AZPAIHAIOWUX éetif eciné B aTMoChepy:

b dATM. aTn.
ey = zcg?fl (M — M) npr M > M
CJli - CTABKA ITTATHI 38 BLIﬁp OCBI | TOHHBI /~TOTO 3T PIZHAOIIETO BEITeCTBA
CBEPX YCTAaHOBJIEHHBIX IMMHTOR, B Py OIISIX, ITPH COOTHOII 6HHUH

dTM dTM
o = 5 ¢ 5« HEH



[Inartaza 3arpd3HCHHE d TMO OQJep HOTOoBO3YXa OTACIIBHO B3ATBIM BEII CCTB OM
MOKeT OBITh IIpeacTabBlIcHa b CISIYIOMCM BHITC

H{'.FH'LH :' [(—\;L'Hr g ‘11{;’&\1 1 (-;rrur - (‘Af{?"m = ﬂ{;m“ ]]. R,.;rrur ‘Rﬂﬂ .

T
OfImad 11ara 3a 3arp a3HeHne aTMo cpepHOTo BO3 Iy Xa OIIp efeercd 1o Gop My Jie:

A o amM. aimmM. M. ] £~ amm. | r o
= (e« I £ I ) K- K,

ooy

rae

KCE™— koo puimeHT 3K0I0THUecK ol CHTYalliH I SKOJIOTHYeCKOH 3HaYUMOCTH
aTMOC(epHI B paccMaTpUBacMOoM P eruoHe (Tabmmia 5.2),

Ky — xoaddraruent nHaekcaipu miaTsl (KoahmmeHT HHASKcalyy IwaTel B 2010
romy cocrapngeT 1,79k ypopHI0 2003 1. 11 1,46 — K ypobHio 2005 1., I1d IHOKCH A
CepHI YCTaHOBIIEH MIOHIGKAOITUH ko3¢ uimieHt — 1,21).

[TomMumMo OCHOBPHBIX KO2(h(PUUIMEHTOB IIpH yuyeTe IIMATeXKel BBOIUTCA
OOTIONMHUTENNBHEIN KoaghduiueHT 1,2 mpu BRIOpOCe 3arp I3HMIOIIMX BEIIESCTB B
aTMOC(EPHBIH BO3OyX TOPOLOB M JOMOMHUTENLHBIH KO3ppuIHeHT 2 O11d ocobo
OX aHAEMBIX ITP HPOHBIX TEP PUTOPHIL, B TOM YHCIIe TeYeOHO -03 10D OBHTEIb HBIX
MECTHOCTEH M KypopToB, a Takike 114 paioHoB KpaiiHero Cepepa u
PP aBHEHHBIX K HUM MECTHOCTEH, ballKa b CKOH TP HPOIHOH Tep PUTOPHH H 30H
SKOJIOTHYECKOT O OeICTBI L.

Tabn. 2. Kosghguynennor axonozuyecrodi cumyayui i 3Ko102u4ecrod
SHAYUMOCHIU COCHOAHUA AMMOCPep HOZO 8030YXA U MO YEbL O IMepPUMOPUAM
axoHoMuyeckux paiornog PP

-

Ko3d¢uuuenT 3K010rH9ecK0l CHTYAIHH H 3K0-
TOTHYECKOH 3HATHMOCTH
DKOHOMHUECKHE patioHsl PO aTMocdeps

aTMOC(EepPHBII BD3£[}-'X* IIOUBEL |
CepepHbIil 1.4 1.4
Cepepo-3amagHelil 1.5 1.3
IlenTpaIbHEIH 1.9 1.6
Bomaro-Barckuii 1,1 1.5
IlenTpaTsHO-UYepHO3eMHBIH 1S 2.0
IMosomxcKkHit 1.9 1.9
Cepepo-KaBka3ckail 1.6 1.9
VpanlbckHil 2.0 1.7
3anagHo-CHOHpCKHH 1.2 1.2
Boctouno-Cubupckuil 1.4 M)
JlaIbHEeBOCTOUHEBIH 1.0 1.1
ECaJIIHHHrpEiECKaﬂ o0macthb 1.5 1.3

*TIpHMEHAETCA C JONONHUTENbHBIM K03 dHunenToM 1,2 NpH BeIGpocax 3arpsi3HsIo MxX
BEMECTB B aTMochepHBIH BO3NYX FOPOIOB.
* [IpuMeHeTCS IPH B3UMAHH H ILIAThI 32 PA3MEIIEHHE OTXO0B.

Ilpumep pemenns. Bocronpzyemcd GopMymoi:



(LT ¥ (THIML ) [ARLE VT i M. _ am\e.‘ b AT, g o~
= =\Gr - ML M= - R - K.

I(S02)=(21-10+5-105)- 1,9 1.21=1689,77 py®.

I (NO2)=(52- 5+3-260)- 1,9 1.79=3537,04 py0.

I (1.3.)=36 - 103 - 1,9 1,46=10285,99 py6.

1 6(@)m= (2049801 - 0,001 + 10249005 - 0,005)-1.9 - 1,46 =147839.85 py6.
IT o6, = 1689,77+3537,04 + 10285,99+ 147839,85 = 163352,65 py6.

3ananus

Jaganue 1. BRIOPOCH IIp eqIIpIATHA 000 POHHOTO TP OMEBIIIIIEHHOT 0 KOMITIEKCA
(OIIK), pacronoxkeHHOT0o B MOCKOBCKOH 00macTH, (GakKTHUSCKH COCTABHILH, ITO
THOKCHIY CepEI— 135 T/TOI; TI0 JHOKCHA Y a30Ta — 8 T/TO; Mo Jeryueii 301e— 36
T/TOM;, o Oemz(a)ymipeny — 1.5 xkr/rof. [Tpeampudario ycraHoeiaeHR [IJIB 110
AHOKCHIY cephl —10 T/rof; 1o ZHOKCHAY a30Ta — 5 T/TOM; o JeTydel 30mme — 45
T/ToA;, To Oem3(a)mipeHy — 1 KO/rof. [IpeBRIleHHe TIPETEThHO MOTTY CTHMBIX
BEITHYHH SBIAETCA BPEMEHHO COTTACOBAHHEIM HOPMATHBOM MM YKA3aHHOTO
IpesnpuATHd. OIPeNeNHTE TTIATERH 110 KA OMY 3arp A3HHUTEII0 OTILIBEHO H
OOIIYIO ATy 3a HETATHBHO € BO37elicTBHE Ha OKP YIKAIOIIYIO ITP HP OIHYIO Cpeny.

3aganue 2. Bribp ockl Hoe ouepkacckoii T POC (Hul P3C) o okcuny ceprl SO2 B
cpemHeMm cocrapior 70 000 T/rom. OmnpenemnTe IDIATY 3a BREOpoOC M3
TP ENTIONOFKEHIA, UTO BRIOPOCH He ITp eBRIIIAr0T p azmepos [ B.

Jamanue 3. BRIOp OCKI ITp enIpHATHA (haKTHYSCKH CO CTaBHITH:

0 JHOKCHAY CePEI— 35 T/TO;, M0 THOKCHAY a30Ta — 38 T/TOI; ITo JTeTyu e 3 ol1e —
106 T/roxm;, mo ammuaky — 0.8 kr/rofd. Ilpemnpudariro yceraHoeineHsl [T1IB mo
THOKCHIY cephl— 15 T/Tom; 1o AHOKCHA Y a30Ta — 25 T/Tof; 1o JTeTyuei 307e — 59
T/ToA, To aMmuaky — 0,1 xo/rom. ONpefenuTh TUIATERH 110 KK OMY
3arp A3HUTEITIO OTAETEHO H OOV IO TIATY 3a HeraTHRHOE Bo3/eticTere Ha OTIC.

Jaganue 4. BRIOp OCHL ITp en P (haKTHYECKHU CO CTaBIIIH:

10 THOKCHAY Cep®l— 23 T/TOJ;, TT0 AUOKCHIY a30Ta — 7 T/TON, 10 ITeTyueii 3011e —
69 T/TOM;, TI0 OKCHAY yTIIep oga— 89 1/rox. [1penmpicaTiio ycraHo BIIeHE 11 B 1mo
OHOKCHIY CEPEL — 8 T/TOI, M0 JHOKCHAY a30Ta — 4 T/TO; 1o JIeTydei 301e — 45
T/TOM;, TI0 OKCHAY yriepoma — 18 Trom. OmNpemelHTs TUTATE H T0 KA OMY
3arp A3HUTEIIO OTAEITEHO H 0OIIYIO IIATY 38 HeraTHRHO e Bo3elicteueHa OTIC.



IIpaxkruueckasi pabora Ne3
IKOCHCTEMHOE HOPMUPOBaHHE

Leanb: BBUIBUTH OCHOBHBIE MNpoOIeMbl YCTOWIHBOCTH B 3KOCHCTEMHOM
HOPMHPOBAaHUH, HAYUHThCS OIPEJENITh peKpeallMoHHYI0 Harpys3Ky Ha
SKOCHCTEMY, PACCMOTPETh IOJXOBl K YCTAHOBIEHHUIO NPeeNbHO JOITY CTHMBIX
AHTP OTIOTeHHBIX HATPY 30K.

Teopemtlecmzle 0CHOBbI

DKOJIOrMYecKoe HOpMHUPOBaHUe -  lpejcrapisier  cobo#t  uponece
ollpeJelIcHUs BHAOB, pPa3MEpOB, COJEpXaHWS BpEeJHBIX Bo3JclcrBui Ha
OKPYKAIOIIYIO Cpe 1y B IIEIIOM WIK Ha OTJACIIbHBIE CpejlooOpasyoIue 2JIeMEeHTL,
YTO IIO3BOJISET TApaHTUPOBAaTh HE IIPUYHMHEHUE BpeJa SKU3HH U 3J0POBBIO
YeJI0BeKa, MHBIM OXPaHsIeMbIM 1Ip aBOM 00bEKTaM.

JonycTumast pekpealTioHHas HaTpy3Kka Ha JIec, OTpe IesIeTes ¢ TOMOTIHIO!
ir=PrxT,
T7le It — CyMMapHasl o IoBas pekpeanoHHasl Harpy3Ka, qel./Ta;
Pr — cpennerooras e TMHOBpeMeHHasI peKpeariioHHasl HaTrpy3Ka, 9el./Ta;
T — 1Ip O NOBKUTEIBHOCTD YUETHOT'O TSP HOAA IIP U OIIPEICIICHUH P eKPeariuo HHOH
HArpy3ku (8760 ).
Pen=8760xPrun/Tc,
rje Pex— pomy crumast cpeiHece3o HHas e IMHOBPEeMEHHas p eKpealtuo HHast
Harpy3Ka, yei./ra;
Pra— cpeanero gopasi 011y cTUMAs €IMHO BpeMEHHAs P eKpealliontas Harpy3Ka,
yel./ra;
T'c — mp o IOBKUTETHHOCTE Ce30Ha OT/IbIXA, 1.

T
P, = an];/%s

r7ie Pri— cpeiHero o Bast e THHO BpeMeHHas! peKpealioHHast Harpy 3Ka, uen./ra;
Pn —cpennue 3a yaerHblit HepHo 1 e TMHOBpeMeHHbIe HATPY 3K B Pa3HbIe Ce30HbI
roja B paboune u Hepabouune aiu ¢ KoMGOpTHOH U JTUCKOM PO P THOH HOTO I0H B
pas3iIMyHbIe Ce30HBI IO Ia, Yel./Ta;
fn — cpeanee MuoroneTHee KoIUIECTBO HepabounxX U pabodnx JHelH ¢
koMbopTHONR U TUCKOMGbOP THOM IOTO 10 B pasHble CE30HBI I'0 JIa,, JHU.

1o =Twm xITg =365,
T/Te 171 — CYMMap Hasl T ToBast IOTIy CTHMasl peKpeariioHHas Harpy3Kka, 9ell./Ta B
TOT;
'™ — BpeMs, 3aTpaueHHOe Ha MO IeTUPOBaHME P eKpearuoHHO i HaTpy 3Ky,
BHI3BaBITIEH TIOSBIIEHIE TIOP OTOBEIX 3HaUeHH Ko hhHIeHTa 1o Bep XHOCTHOTO
CTOKa, /M2



[ 11 — mwioma ib Hacask ICHUs, BRI ACIIEMOTO JJISI pEKPEalliOHHOTO O Tb30BaHHMS,
M2.

3axanns

3aganne 1. CocHAKU—OpYCHUYHUKY, Yep HUTHUKYU U c1okHble. KosddurueHTot
COOTHOITIEHHUS CPETHETOIOBOM eIMHOBpeMEHHOH peKkpeallioHHOM HaTrpy3K| IS
STHX THUIIOB Jeca paBHBI cooTBercTBeHHO 2.2, 1,0 m 1,2, IIpogomxurensHOCTE
ydaeTHoro nepuoja | roa. Onpeenure cyMMapHYIO TOJIOBYIO pekpearimoHHY IO

HAIPY 3KY.

3apanue 2. Cpejee MHOTOJICTHEE KOJIMUECTBO Hepaboduux u pabouux jHei ¢
koMopTHON 1 auckoMdopTHOH Torogoi coorBercrBenuo 52, 53, 129, 131,
cpe/iHee 3a YUETHBIA HepHUo I eAUHOBPEMEHHOE KOJIUIECTBO OTILIXAIONIUX B 3TH
amm cootBercTBenno 4,68, 1,1.7, 1,04 10,26 gen./ra. I [pogonkuTebHOCTD ce30Ha
oTasixa 900 xueit. Oupegenure IOy CTUMY IO CP e AHECE30HHY [0 €IMHO BPEMEHHY 10

pEeKpearoHHyIO Harpy 3KY.

3aganne 3. [ 'opunie teca Kapkasa. Tumnieca — ceeskast Oyunna, cBexas 1y 00Bo-
rpaboBas cyOOyUNHa M BlIaXkHas OYKOBO-TMXToBas paMmeHb. Mo genupoBaHue
Harpy3KH OCYINMECTBISIIOCh Ha Iutomaan B 1 M2, Bpewms, 3aTpadeHHoe Ha
MOJICIIUPOBAHKE, B YIOMSHYTBIX THIIAX Jeca cooTBercrBeHHo 8, 160 u 80 c.
Ilmomaas, BbIAengeMas UL PEKPEAMOHHOIO IIOJNBL30BAHUM, OILIPEAEILeTCs
penenueM 1000 Ha 1POJOIGKUTEIBLHOCT LMKIA HOJYUYEHU KUZHECIOCOOHOIO
nojpocta (coorBercrBeHHo 12, 5 u 13 jer). Oupezgenure cyMMapHY IO T'OJA0BYIO
JOIy CTUMYIO €JUHOBPEMEHHYIO PEKPEallHOHHYIO HAIPY3KY IIPH IPOBEICHUH
DKCKYPCHH U €JIMHOBPEMEHHOE KOJIHMYECTBO OT/BIXAIOMMUX Ha | ra B cpejHeM 3a
YUeTHBIH iepuo 7 (8760 1).



Ipakruueckasi pabora Ned

ITocTanoBKAa MOHHTO PHHI'OBBIX I/ICC.]'[B)]OBaHI/Iﬁ PAIHBIX CPET

IMenb: BBIABUTL OCHOBHBIE MOJAXOABI K OpPraHU3allAd MOHUTOPHHI'OBBIX
HccleloBaHIH B pa3HBIX IIP HPO THBIX cpeiax.

Teopemqecm/le O0CHOBBI

IlpuposmHas cpena - COBOKYHHOCTh aOMOTHUECKMX W OMOTHUECKHX
(akTOpOB, €CTECTBEHHBIX M M3MEHEHHBIX B pe3yibTaTe JeSITeIhLHOCTU
4eJIoBEYecKOro OOIecTBa, OKa3blBaOIUX BIMSHHAE Ha dYeloBeka WM J000H
APy rOH OpraHusM, 0co0b, HOILY JIIUIO WIH BUJ, 4aCTh IIP UP OJbL, OKP YKAIOIIAL
’KUBBIE OpTaHU3MBI M OKa3bIBaIOIIAs Ha HUX IIPSMOE WK KOCBEHHOE BO3IeHicTBYE.

Ilpupoanas cpeja - HacTb OKpPYKaOIleH cpeanl; IPHpOAHAs
COCTABISIIONIAs  cpeJbl OOMTaHWs U IPOU3BOJCTBEHHOH  JEHTEIbHOCTH
yejroBedecTBa. Ha 3emile CyIIECTBYIOT YEThIpE OCHOBHBIE Cpeibl OOMTaHMI,
Kaxj1ast 13 KOTOPBIX IMeeT CBOH clleTi(puuecKre yCIoBHUS )KU3HU: BOJIHAS cpeJia,
Ha3eMHO-BO3/IyIHAsl cpejla, NOUBEHHas cpefa, cpefa, obpasyemas caMHMH
*KUBBIMH OPTaHH3MAaMH.

MonuTOpHHT cpeJpl OOWTAHMSI - 5TO CIEXEeHHE 3a COCTOSHHEM
OKpYKaroImel cpejibl WM e€ OTAEIbHEIX KOMIIOHEHTOB (BO/IBI, BO3/yXa, MOUB,
dmophl, dayHB M T. I.) U MpeyNpexjJeHHe O BO3HHKAIONUX KPUTHUECKHX
CUTYalUsIX, HAIIPUMEP, O PE3KOM IIPEBBLIINICHUN KOHIEHTPALMA 3arpa3HAIOIINX
BelllecTB B atMocdepe, BpeJHBIX WIH OLIACHBIX JUISL 3I0POBbS JIIOAEH UIIU APY FUX
’KUBBIX OPIaHHU3MOB.

[lonsiTie MOHWTODHHIA OXBaTbIBA€l HE TOJIBKO HaOIIOJeHMs 3a
HOCIECTBASIMU XO3SHCTBEHHOIO BO3JEHCTBHA 4elOBeKa Ha LPUPOLY, HO H
HaOIIIOIeHUS 3a C€CTECTBEHHBIMM IIPUPOIHLIMU SBICHUAMU HeOIarolpUusITHOIO
Xapakrepa (HaBO THEHUSL, JTIECHbIE U CTEITHBIE TTOKapbl, 3acy XU, Tady HbL, Iy HAMH,
cenu u 1p.). Ho, HezaBucuMo oT ocobeHHocTel 00hekTa HaOMIOEHNsI, TIPOTIece
MOHHUTOPWHTA BCET/1a BKIIOUaeT B ce0s UeThIpe OCHOBHBIX 3Tala;

1) HaOmroieHue 3a 0 OBEKTOM MOHUTOP MHT 4,

2) oreHKa (paKTHIECKOTO COCTOSHUS 00heKTa MOHHUTOP UHT 4,

3) IpOTHO3 BO3MO KHBIX W3MEHEHUH COCTOSTHISI 00beKTa MOHUTOPHHTA,

4) onieHKa 1P OTHOBHOI'O COCTOSIHUA 0 ObEKTA.

K nacrosnieMy BpemMeHu c(hopMHUPOBAIICS HEIBIA P « P a3HO BUAHOCTEH»
MOHUTOPHUHIA B 3aBUCHUMOCTH OT 0Obekra HaOIIOJCHHS - TaK Ha3bIBACMBIC
0ObeKTHBIC BHABI MOHHTOpHUHra. BOT mpumMepbl 0OBEKTHBIX BHJIOB, Hauboliee
BOCTpeOOBAHHBIX Ha CeI'0 AHSAITHUH JIeHb:

a) MonutopuHr atMochepHOro Bo3IyXa - BKIodaer B cebs Hab1o jenus
3a IPHU3EMHBIM clloeM arTMocepbl, BEPXHUMH ClIOIMH atMocdepbl U 3a
aT™Mocdep HBIMH 0ca TKaMH.



0) Mouuropunr rujgpocdepsl - 510 HaOIMIOAEHU 3a II0BEPXHOCTHLIMU
BOJAMH CYIIH (peKaMH, 03€paMH, BOJOXPaHWINIIAMU U 1Ip.), BOJaMHU MOpeH U
OKEaHOB H 110 13eMHLIMU BO JAMU.

B) llouBeHHBI MOHMTOPHHT - HaOMIONIEHWS 3a arpoXUMHIECKUMH
XapakTepUCTHKAMU IIOUBHL 3a 3aTPSI3HEHUEM ITIOUBHI pa3IHYHBIMU X AMAYeCKAMHA
COEIMHEHUSIM .

r) l'eonmorudeckuif MOHMTOPWUHI - HaOmIOMEHHS 3a MpPOTECCaMH,
NpOTEKAIONUMHU B JUTOcdepe, B 30He BeUHOI Mep310THl M B BepxHeH dactu
36MHOU MaHTHH.

1) Teodusmuecknif MOHMTOPUHI  OXBaThiBael HaOIIOJEHHS 34
abuorudeckoll cocrapistoned Ouochepsl (OO J0H, KIMMATOM, U3MEHCHUSIMU
penbeda uT. 1n).

e) CelcMuueckMd MOHUTOPHHI - HaOIIOJEHUS 3a PaclpoOCTpaHeHUEM
CCHCMHMYECCKUX BOJIH B IeOJIOIMYECKOH cpejle W perucrpanud 3eMilerpscenui
PAa3JIMYHOHA CUIBL.

k) ['paBuMeTpudecKkuit MORUTOPHHT - HAOJIIO JCHUS 38 U3MCHEHUSMU CHILbI
TSKECTH Ha 3eMUle (B IPOCTPAaHCTBE H BO BPEMEHH).

3) bronornyecknift MOHUTOPHHT - HAOMIOEHMS 3a TIOTY ISTTHSIMH KHBBIX
OPTaHU3MOB (UHCIEHHOCTRIO IO ITY JISIITHH, 0O OEHHOCTSIMHU paccesIeHMsI U T. 1. ).

1) DKOJIOTHUECKHIt MOHUTOPHHT - KOMIUIEKCHas ciucTeMa HaOurio leHnit 3a
COCTOSTHMEM OKpY’KaroIel cpejibl, OIEHKA U NPOTHO3a W3MEHEHUH COCTOSHUS
OKPY KalOIIeH cpe bl 110 J Bo3IeHeTBHEM 1Ip HPOIHBIX K aHTPOIIOI€HHBIX (haKTOPOB.

Ha ripaxruke 000 # U3 0ObeKTHBIX BHIOB MOHUTOP HHIA 110 Apa3Aeis e TCs
Ha uojauiabl. Hanpumep, Owuoslormueckuil MOHUTOPHUHI BKIIO4aer B ceds
CJIE Ly IOIIHE 110 JBUIBL:

- 300JIOTUYECKUIl MOHUTOPUHI - HAOJIIOJACHUS 34 PA3/IMYHbIMU BUJAMHU
KUBOTHBIX U (ha3aMU UX JKM3HEHHOI'O IIUKIIA;

- OoTaHMYeCKMH MOHHMTOPUHI - HaONIOJEHMS 3a COCTOSITHHEM
pAacTUTEIBHOIO MOKPOBAa W HW3MEHEHHMSIMH, IIPOUCXOIAINMMH B HEM IO
BO3/IeficTBHEM UeIoBEKA,

- aHTPOIOJIOTHYECKUIT MOHHTOPHHI - HAONIOJIEHHS 3a pa3IMIHBIMU
noKa3aTelsIMHU COCTOSHMS M pa3BUTHS UeloBeka u oOrmecTBa. Bo3MokHO U erre
Oolee yacTHOE JlelleHHe B IpejiesiaXx MHOTHX 0 ObeKTHBIX 1I0IBUJOBMOHUTOPHHT A.
HampuMep, BHYTpH aHTpOIOIOTHIECKOTO MOHHUTOPHHIA BBIJIEISIOT MEJIHKO -
OnoJIOruuecKuil MOHUTOPUHL, KOTOPBIA BeleT HaOIIoJeHUs 3a LIoKazaTellsIMU
3J0poBbd U (PU3UUECKOIO Pa3BUTUS HACCIEHMS, U COLMAILHBIA MOHHTOPHHL,
KOTOPBIH OLIEHMBAaeT M3MEHEHUS B HTHOIPa(UUECKOM, I[IOJIO-BO3PACTHOM,
COLMAIBHOM cocTaBe HacelleHust. B jobom  ciydae OOBeKTHBIE BHJBL
MOHHUTOPHHIA MOLI'YT LIPOBO JUTLCH KaK 110 OTACILHOCTH, TAK U BO B3aUMOCBA3U

APYT ¢ IPYTOM.



3aaaHua

3aganne 1. JlafiTe Xap aKTePHCTHKY OCHOBHBIX NP HPOHBIX Cp e H
3aM0NHUTe TA0IHUIY 1:
Tafta 1. Ocnoenste Yepmst NPUPOOHBIXCPEd

Cpena DHIHMKO-XHMHYeCKHe I0KA3aTelH IIpencraBurenu

(OCBEIEHHOCT b, ITLTOTHOCTH, AP.) KHUBbIX
OpPraHu3MoB

BozavimHasd

BoaHas

[ToureHHAA

HazemHo--

BO3YIIIHAsA

3ajganue 2. OxapaxrepH3VHTE NP HCOCO OIIEHHS P A3HBIX TP VI (KHBBIX
Op rAHH3MOB K 00HTAHHIO B PA3HBIX Cp €1dX. 3aM0THHTE TA0IHIY 2.

Taba. 2. Hpucnocobrenna scuesix 0p2anuzmMoe K 00 WIMaRmo e PasHblx

cpedax
I"py rmib1 AKUBLIX opraHmmoB / Cpebl 00MTaHUSA
Baxrep U | I'puoel | Pacrenns | "KupoTHEIE

HazemMHO-BO3MVIIHAS

BoznyiuHas

Bognas

IloupeHHaA

3agande 3. M3yunute 000V CXEMY CHCTEMBI MOHHTOPHHIA H OCHOBHBIE
ATAIBI ATOTO P OIECCa.:

Cucmema MOHUMOpPpUHZa

cpeds! o6umaHus
MOHWMTOPHMHI MCTOYMHHUKOB M (hbaKTopoB MoHuTOpMHT COCTOAHWUA OK-
BO3OSACTBMA HA OKPY¥aKillyk cpeny Py#akwen cpeasbl
I
MNeopuUan4eckMin MOHUTOPKUHT BuonorH4yecknii MOHMTOPMHI (Crexe-
(HabniogeHre 3a M3MEHEHWAMM, HWe 3a DuonormyeckMn oGLerTamm 1
NPOMCXOOALLAMK B BEPXHUX CINOSX OLIEHKa Ka4eCTBa OKDYHAIILLER cpeabl C

nwToceps! Mnwu rnapocdep) NOMOLLGH DHOMHOMEKATOROB)




[IpoexTupoBaHue cucTeMbl MOHUTOP HHIA BKIFOUAET B ceOs cIe Iy IOIIUe

OCHOBHBIE [IPOLIEAYPBL:

1) Brigenenne oObekTa HaOJIIO ICHUS.

2) O6cnemoBaHre 0OHEKTa Ha OO TeHHUS.

3) Cocrapnenre nHpOPMAaITMOHHO M MO JIeTH 00bekTa HaO. o IeHus, BHIOOP

HapaMeTpOB U XapaKTepUCTHK, KOTOpHIe Oy TyT MOHHUTOPHUPOBATHCA.

4) Tlnammporanne HabmoneHuit (BRIOOP crmocoOOB W TEPHOUTHOCTH
TP OBeIeHHUsT HaOJTI0 IeHUH).

5) llporenenne HabmonenHuit (0TOOp U aHanus mposd, Pukcanmst oObekTa

HaOIOJEHU. Ha a’po- WIH KOCMHYECKMX CHHUMKAX, craTHCTHYecKas
o0paborka coOpaHNbIX JAHHLIX U T. 1.).

6) Otenka cocTosTHUS 00BeKTa HaOJII0 ICHHS.

7) lIporuo3upoBaHue U3MeHeHHH cOCTOS HIS 0 ObeKTa Ha OJIo IeHus.

8) Ilpexacramiienue 1oiydeHHOH wunHpopmaruu B yHA0OHOH [y
UCIIONIB30BaHus (popMe (raduiuibl, rpaduky, KapThl U 1Ip.), U JOBeACHUE e JI0
OTPp eOUTEIIS.

3ananme 4. Pazpaboraifre mp orpaMMy MOHUTOP MHTO BBIX HCCIIe 1o BaHUH
Ha3eMHO-BORAYIIMHON / BO3MymIHOM /BojHON / mMoUBeHHOM cpejbl. YKaxuTe
0OBEKTH MOHHTOPHHTA U 000CHY HTe BEIOO D, OTTUIINTE TIOKa 3aTeT MOHUTOPHHTA,
METO I, TIOIXO I U [Tp UMEeHsAeMoe 000py ToBaHUe, TIep MO IMIHOCTH TP OBe IEHHS
U3MEP eHUH, 110 1X0 bl K 00paboTKe U 1Ip € IcTa BIIEHHUIO Pe3y JIbTaToB,

3ajanune s. (OCHOBBIBASICH oa JTAHOBIX calita
https://tularegion.ru/obshchestvo/ekologiya/, npoBeaure aHaI N3 DKOJIO IHISCKOH
curyarmu B Tyiibekol obiactu 3a ociteanue S jet. [ [poanaimsupyire JMHAMUAKY
COCTOSIHUA aTMOC(hepHOro Bo3AyXa / HOBEPXHOCTHBLIX U IO J3EMHBIX BOIHbLIX
0OBEKTOB / TIOUBHI U 3eMeNbHBIX PECYyPcoB/ paHaIlioO HHOM CUTY aItui / IO €3 HBIX
HUCKOTIAEMBIX U COCTOSIHUSI HEJIP / COCTOSIHUS PACTUTETLHOTO B SKHBOTHOTO MHpA.




IIp akTIH4IecKad p adbora NeS

BHOHHTHK AITHOHHLIE HHIEK CBI H K03 ¢ QHITHEeHTRI

1] e 103HAKOMHTLCS ¢ 0CHOBHBIMH OHOHHAHKAITHOHHBLIMH HHI€KCa MH H
K03 HITEeHTa MH, HaYIHThLCS HX [P HMEHATh.

T(‘:ﬂp eTHICCKHEe 0CHOEERI

JOCTOBEPHOCTE — 3TO CTelleHb COIPSLKEHHOCTH HHAHKATOpa ¢ 00beKTOM
HHAHKALHH (HHAHKATOM).

Hanpumep, XBol| pe4HOH - HHAMKATOP MeCT ¢ BRICOKHM 3a/leraHH e
TPYHTOBRIX BoZJ. B naHHOM ciayuae XEBoll ABAAeTCA DMOMHIMKATOPOM, a
VPOE€HB TPYHTOBBIX BOJ] — 00beKTOM MHAMKAIIHH.

Hna oneHKH [JOCTOBePHOCTH HWHAHKATOPOE CYIlecTBYeT MHOTO
pazanuHBIX mKanr OaHa uz Haubosee NMPOCTRIX M pPacHpoOCTPAHEHHEBIX
IKaT NpUBOANTCA E Tabu.1l. OUeHKH JOCTOBePHOCTH [al0Tcd B HeH Ha
OCHOBe TNPOI€HTHOTO COOTHOIIEHUA CJAYYAeB, B KOTOPBIX HCCJeyeMBbII
HHWUKATOp M WHJWKAT BCTpeUueHEl COEMECTHO, H TeX, KOTja HHAHKATOp
BeTpeueH 0De3 WHAMKaTa; o0[ee YHCI0 HMcCAeOBAHHBIX NPOOHBIX
080K NpUHKUMaeTed 3a 100%

HocToBepHOCTE He ollpeedaeT IOJHOCTEIO IPAKTHUYECKYIO IeHHOCTh
HHAuKaTopa. BawwHeM ABAAeTcd M TO, HACKOJBKO 4YacTo BCTpedaeTcd
WHMKATOP B Ipe/leax ILomaAx, Ha KOTOPOH NPHCYTCTBYeT MHAHMKAT. 3 Ta
XapakTepHCTHKA HazbplBaeTCsd 3HAUMMOCTEI0O MHAMKaTopa. MHAMKATOpEL,
obJiasiaone BBICOKOH [OCTOBEPHOCTBIO, MOIYT HMMETh OUYeHb MAIYIO
3HAYUMOCTh, €CJH OHHM BCTpedalTcAd pefko. [jid opHeHTHPOBOYHOM
OI[eHKH 2HAUHMOCTH IPHMeHHMA CAeAVIoIas IKana.

Taba. 1. HIkaaut opueHmMuUpoeouHoll oyeHKu JocrioeepHocHiu U
SHAYUMOCTIU UHAUKAITOPa
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JoCTOREePHOCTD H 3HAYHMOCTh — ITOHSATHS He TOXKAeCcTReHHbIe. IIpH oLieHKe
JIOCTOBEPHOCTH (cM. Tadu. 1) HCXOAST H2 CYMMEI YYACTKOB, Ha KOTOPBIX
3a(pHKCHP OBAH HHAHKATOPD, H OIp eAe/sI0T [P OLleHT Y4acTKOE, Hd KOTOPBIX OH
COIpsEkeH ¢ HHAHKaTOp oM. IIpH olpefeneHHH ke 3HaYHMOCTH 3a LieJ1oe IIPHHH-



MaeTCd Cy MMa M3YUCHHBIX YHACTKOB MHAWKATOPA W OTIPp SACIIACTCA HaCcTOTa BCTP €Y
HMHIWEKATOPAa B UX IIp €1 ejIax. IL]'IE[ MpaxKTHHCCKOT O IIpUMEHCHIA MHAHMKATOPOB HA 0
3HATE U JOCTOBCPHOCTE U 3HAUYWNMOCTE HX.

Taba. 2. OcHosibie uHOEKCHE U KOIPPULUEHITIBE, UCTIOAb3YeMble NPU

Ouounduxayuu
Kosdduument Kakkapa
K, =—S—100%, rIe & — KOJIMYECTBO BHUIOB Ha Mep BOM p oOHOH
a+b-c IUIoImaake, b — KOIMUeCTBO BUAOB HA BTOp OH

11p 0OHOH IO M AJKE, ¢ — KOJIHMIECTBO BUIOB,
oOmux g 1-i 1 2-1 Iomaigox.
HMunewc 6uoTHueckoii tucnepenu Koxa
(1-1S N — KOJIMUECTBO CIIUCKOB BUAOB, BKITIOYAET

K~ (x=9) 0%, COOTBETCTBEHHO 51, D2, .... OnBUIOB, S — obIIee
YUCJIO OTJIMYHBIX BUAOB, =51+ S2+.... Sn
Kosgdument CepeHceHa
. PaBEHYHUCITY BUAOB OOMIMX JJI4 JIBY X YUACTKOB (C),
| = y

Py BBIP &3KEHHOMY B IIPOTIEHTaX OT Cp IHEro YHCia
BIJIOB & ygacTkax (am b)
Hupexc npoueHtTHor o cxoactea (11C)
25" min(x, - ) min (X+y ) HaIMEHBIIAA CTeTIeHb TTOKP BITHS BHIOM,
Ho = Wlm%’ 0OIIero Jy1d OIMMCaHNi X U Y.

Huaexc noJsieo To/IepaHTHOCTH BHAA

ur i a I7€ N - KOJTMYECTBO BAJOB Ha OIIMCAHHOM ITp 0OHOM

e TUIOMIAJIKE, a1- KITACC MOJIEOTONEPAHTHOCTH 1-TOTO
BHJIA, OTIP eI AeMBIH 10 CIIPaBOYHOM TaOIHIE B
COOTBETCTBUH ¢ BUAOM JIMINAHNKA, C1 -
TP 0EKTUBHOE IIOKP BLITHE 1-TOT0 BUa B 6amnax, Cn -
CyMMa 3HAYEHWHN MTOKPBITHA BCEX BUIIOB

HMuaexe yncroTbl atmochepsbl (MUA)
— E 0. Qi- Koafptpﬂuﬂeﬂ'r TOKCUKOTOJIEPaHTHOCTH B4,
= P aBHBIN CPETHEMY UNCITY BUIOB, COTIP OBOM TAFOITIX

TAHHBIN BUT 1 TIO BceM Iy HKTaM, fj_ cTermeHn
TP OEKTUBHOTO MOKPHITUS BUA.
Hupexc [Hlennona — Bunepa (H)

h rme b= p;In l
i j

Ll

-
1l

S — YHCII0 BUIOB, h; — KOJIHUECTBO 0C00ei 1-T0

BUza, N — ofIee KoIHIecTBO BUIOB, Pi-

OTHOCHTEIbHAA YacTOTa BCTP €4aeMOCTH 1-TO BHIA,

h; — cTpyKTYpa JOMIHUPOBAHKUS 1-I0O BHIA
Huaexc BUgoBoro paszHoodopasusi Mapraieda

d=(S-1)nN, S —uncio BUAOR, InN — HaTy pabHbIH morapudgm

KOJIMYECTBa 0coOei




Hugexc canp ooHoctH ITantnen bykka
S — HHAEKC 3HAUYMMOCTH BHA, h— gactoTa
S=X(sh) Z (h) BCTP €UAEMO CTH Op TaHH3MA
Huaerc Heoguop oanoctH CHMIICOHA
-y n (m —1) 1} — KOJIMYECTBO c:-ci:nﬁeﬁ i-ro Buga, N —olbmee
N(N-1y KOJHYESCTBO 0col e

Jananus

Japanue 1. O3HAKOMUTRCA CO CTIMCKAMH ITTHLI, BCTP SUCHHBIX B JIECY U B [TAPKE.
Hcnone3ysa uHpaeke Mapraneda oisHHATe BUAOBOS O0OraTcTBO OHOLISHO3OB.
Onp egenute KoagduLmeHTs! Chep eHea U JKakKapa.
a) [TTuLipl Tap Ka: 28011K — 60, roroJizeHs — 10, Gonbad cuHuua 30, 1p 0371-
P AGHHHUK — 28, GOBIION [ECTPRIHA JATEN — 5, [IEHOUKA -BECHUYKA — 1 8, MTEeHO YKAa -
Tp eIOTKA — 30, TEHO YKA-TEHBKOBKA — 3, I[ETO] — 5, MyX OJIOBKA-TISCTPyIIKa — 30,
mazopeBka — 10, 3apsAHKA — 5, TOPHXBOCTKA — 2, YEPHOTOMOBAA CIAaBKa — 15,
3ENeHas [eHouKa — 10, yeyepuifa — 1, conoRei — 5, UBoJra — 3, yuracras copa— 2,
IIEBYMIA JIp 034 — 1, YepHBIH Ap 030 — 1, ManbIMIIECTPBIH JATEN — 3, cOpoKa — 5.

@) [Tyl neca: 390MHK — 40, mononzeHs — 5, Gonbmas cuHdLa 20, 1p 0371-
PAGHHHUK — 5, GONBIIOH MECTPRIN JATEN — 3, MIEHOYKA-BECHHUKA — 6, MIEHOYKA-
Tp eIOTKA — 20, IEHOYKA-TEHBKOBKA — 1, 1[ero — 2, MyXOoJloBKa-TTecTpymKa — 10,
JTa30peBKa — 12, 3apsHKA — 15, ropHXBOCTKA — 2, YSPHOTONOBAasA CIaBKa — 15,
3CNEHAs [TEHOYKA — 3, YEeUSBHI[A — 6, COMOBEH — 6, HBONTA — 8, yInacTas coBa — 2,
MEBYM p 034 — 1 0, uepHBI p 034 — 15, Manblii recTphiii gamen — 1, copoka—1,
cepas BopoHa — 1, cepast HEACBITE — 1, Kp aIMBHUK — 3, Manas MyXOJIOBKA — 2,
SCNEHBIUAATEN — 1, ACTP €0-TETEP EBATHHUK — 1, TECHON KOHEK — 6, 0 ObIKHOBECHHAA
OBCSIHKA — 3, peuHOI CBep YOK — 2, OeTOCIIMHHBIHN Ten — 1, cpegHuii naten — 1,
paduuk— 1, ynon — 2, Kozonoi—1.



Zagaune2. Onpenenute HuAekc canp obHoctH [Tantie u Bykka

IIpoba: pexa, zabop eodsr HuXce zopoda. Hata
Coobmecteo: nepudimon

OpragaaMer 5 h sh
Euglena viridis 4 3 12
Scenedesmus acunminatus 2 1 2
Spireeyvra sygmoidae 2 3 3]
Closterium acerosum 3 2 6
Closterium moniliferum 2 1 2
Cvclotella menengiana 3 3 o
Cymbelia vesiculosa 2 2 4
Diatoma vulgare 2 3 B
Melosiva varians 2 3 10
Navicula viridula 3 2 6
Navicula cryptocephala 3 2 6
Nitzschia acicularis 2 3 6
Nitzshia palea 2 2 6
Surirella ovata 2 2 4
Chilidonella cuculata 3 2 6
Colpoda cuculus 3 2 6

S — yugpoeoe 3navenue 304 canpoorocmu (0 — 4 — 6 nopadxe 03paACMAHUA 3a-
opAasHerua); h —yacmoma ecmpeyaeMocnu Op2anli3Mos & cooolujecmee.



Ipaxkruueckasi padora Ne6

buogornyveckan HHIHRKANTNWHA 1 OHOJIOr HUeCKOo€ TECTHPOBAHNE, BKCHp €CC-
METOAbBI OIICHKH TORCHYHOCTH BO,J]HOﬁ Cpeabl ¢ MOMOINBHD OHOTECTOB

He.]'[b: INO3HaAaKOMHUTLCA C 6I/IOI/IH,I[I/IK8.TOpElMI/I COCTOJHM IOBCPXHOCTHBIX BO/JI,
BHITIIOITHUTE  3KOJOTHUECKYIO OIICHKY KadecTBa BOJABI BOJOEMOB METOOM
6HOTCCTHp OBaHHS ¢ HCTIOIb30BaHMEM B KaUeCTBe TeCT-00heKTa ,I[El(bHI/H/I.

OGopyroBaHHe W MAaTepHAJIBI: TecT-00bekTHl (fMaduuu), wamku llerpw,
MUKPO J03aTOp, MepHble IWIHHAPHL (10 M u Goltee), KoHTeHHEpHI ¢ IpUTepTOH
1IpOOKOH IS XpaHeHUs pacTBOPA, IIMHIIETbI, HOXKHUIIBL, BEChl a HAJIUTHYECKUE,

Teopemtlecmzle 0CHOBbI

buounnjukanys — 310 olpepelieHue OMOIOIHYeCKU 3HAYMMBIX HATPY 30K Ha
OCHOBE peaKIiii Ha HUX >KUBBIX OPTaHU3MOB U HX coo01ecTB. B moxHOH Mepe 3To
OTHOCHUTCS KO BCEM BHJIaM aHTPOIIOTEHHBIX 3arps3HeHMd. buorecTmpoBaHue -
nporieypa YCTAHOBIEHHS TOKCHYHOCTH CpEJIBl ¢ TOMOTIBIO TecT-00BEKTOB,
CUTHAIM3UPYIOMUX 00 OMacHOCTH HE3aBUCHUMO OT TOTO, KaKhe BelecTRa U B
KaKOM COUETaHHM BBI3BIBAIOT M3MEHEHMS KW3HEHHO BaKHBIX (PpyHKIMH TecT —
0o0BekTOB. bHOTeCTHpOBaHWE - WCTIONIL30BaAHNE B KOHTPOIHUPYEMBIX YCIOBHUSIX
Omostoruueckux 0ObEKTOB (TecT-00bEKTOB) [UISl BBIABICHUS U OLICHKU JeHcTBus
(akTOpOB (B TOM 4HUCIE U TOKCHYECKHX ) OKPYKAIOIMIEH cpe/ibl Ha OpraHu3M, ero
OTJEIIBHY 1O (DY HKITUIO WIIH CUCTEMY OPIaHU3MOB,

TokcHuHOCTL cpejpl OIpeensercs HaluIHeM TOKCHYECKHX BEIIECTB,
CIIOCOOHBIX  OKasblBaTh IIOBpEXJAIOIIee WIM JIeTAIbHOE BozJedcrBue Ha
opranmsMmel: coeaunenus TM, ocoOeHHO PTYTH, CBUHIE, KaJMKS, IIECTHLIUIBL,
ocobenno xiop- u dpochopopranudeckue; HepTh U UPOAYKTLI €€ nepepaboTKu,
KucTnoTH, (enonsl, [IAB u HekoTopwle apyrume coepuHeHus. J[iasg OwicTporo
UHTETPAIBHOTO  ONpejeleHHs] TOKCHIHOCTH BOJBI  HCHOIB3YIOT METOJIBI
OMoTEeCTHp OBaHHUSL

Bojgopocnn, ocobeHHO cuHe3eneHble (ITMaHOOAKTEpHUH), - XOPOIIHE
WHIUKATOPHl 3BTpOPUKAIIIN BOJOEMa, €ro OpPTaHWIEecKoro M HHUTPATHOTO
3arpsI3HEHMS. XOPOITUM HHAUKaTOPOM H30bITKa a30Ta, MOKET CIIy )KUTh HUTUaTas
3eJI¢HAs BOJOPOCIL CIUPOrHpa — LPH HBTPOGUKAIMU 0Ha 0Opa3yeT MaccoBbe
CKOIUICHMS, IUIABAIONINE Ha IOBEPXHOCTU BOJBI U HAIIOMUHAIOIIME BHEIIHUM
BHJOM JKEITO-3eI¢HbIe Modallki. HaoOGopoT, B caMbIX YHCTBIX OJIUIOTPO(HbIX
BoJoEMaxX IpeodiafaiorT IPeJCTaBUICId OT/Je]Ia 30J0TUCTBIX BOJOpOCIeH, B
Me30TPOGHBIX BO JaX — OT/el1a 3eICHbIX BO JOPOociIel: XIIopella, XJIIOPOKOKK U Jp.

[loxazaTeasiMH YMCTOH BOJABL SBISIOTCS XapoOBBIE BOJOPOCIH, a TakkKe
MaxpoQUTHL: pAecTsl OIecTANHUI U CIUTIOCHY THIH, KyBIIUHKa Oenast u Ky OBITKa
KeNTas, BOJOKpac, Telopes; U3 NPUOPEKHBIX pacTeHHi — olbXa UepHasl, UBa.
Prectsl kypuaBbeif, TpOH3EHHOTUCTHHIH W ocoOeHHO TpebeHuaTHIf MOTYT
CYITECTBOBATH M P U CUIILHOM 3arpsi3HEHUH. T POCTHHK FOKHBIH, KaMbIITT 03€p HbI i



U HEKOTOpble [pYIUWE BHJBI BLHICIIMX BOJHBIX PAacTeHHd — KOCMOIIOJIHWTEHL
yCTOHYUBBIE K U30BITKY B cpejie OOUTaHMs X UMHYECKHX IEMEHTOB; Ha Y CHIICHHOE
LOCTYIUIeHHE OHOICHOB OHH pPearupyloT YBEIHYECHUEM IIPOJAYKTHBHOCTH U
THUTaHTH3MOM. 2I10/1esl, TEOPe3, P JeCTH — KOHITEHTPaTOPhl OMOTEHHBIX SIIEMEHTOB
— CHayalla OHM aKTHBHO VBEITHUMBAIOT (PUTOMAcCy, 3aTeM TPHU JOCTIKEHUH
Oaphepa TepMIMMOCTH Y THETAIOTCSI M COBCEM HCUE3aiOT M3 BOJI0EMA.

300IUTaHKTOH MOKET CIIYKHTh HHANKATOPOM MATOTEHHOTO 3aTrPs3HEHHS
Bojoema. llpocreitmme (mudyzopum, ameOb, cyBoliku u map.) -
BBICOKOTYBCTBHUTEIhHBIE HMHJIUKATOPHl campoOHOCTH BOJOEMOB. 3000eHToC
(oOuraTenu jHa U UPUIOHHBIX CIOEB BOJBL, B YaCTHOCTH, JICTOYHbBIE MOJUIIOCKH,
OCOOCHHO KATYIIKUA M PEYHbIC YaIleYKH) — HHIUKATOPbI JOHHBIX OTIOXNCHUH.
AMeOBI 1 HEKOTOP BIE YCTP HIIBL, ABIISCH (PUILTPATOPAMU X OUUCTUTEIII MU BO J(BL,
ClIOCOOHBI  aJcOpOUPOBATL KUIEYHBIE U JPYI'HE BUPYCHI, NATOICHHBIC IS
yejroBeka. Hamboilee 4WyBCTBHTENBHBI K HYHCTOTE BOJBL CBOOO IHOJKUBY IIIHE
JMYUHKHE HAceKOMBIX — pPYYEHHUKOB, IIOJEHOK, BECHAHOK, KOTOpbIE H
UCIIOJIB3Y IOTCA B OOJIBIIMHCTEE METO 0B OLICHKHU BO JIbl, KAK UHIUKATOPHBIE BUJLL,
a Takke KpYNHbIE [BYCTBOpUAaTHlE MOJUIIOCKH TepJoBHIla, 0Oe33yOxa,
BHIIOXBOCTKM, BojgHOH kiom HaobopoT, mapoBku, fpeliceHa, Iockue u
ocoOeHHO uep BeoOpa3Hble U BKH, KpacHble Kpy IHbIE lapHUH, Macca TPy OOTHHKa
U MOTBUISL — WHJMKATOPH HeONaromoJyuusl BIUIOTH A0 TPSI3HOH BOJIHI.
HxTnodayHa ocoOeHHO BaskHA JUISI OTIEHKH COCTOSHUS BOTHOTO 0OBEeKTa B TeTOM
U IIpU OLIPEJICICHUN JOIIYCTUMBIX YPOBHEH 3arpsA3HEHUS BOJHBIX OOBEKTOB,
UMEIOIUX pBIOoXo3sHcrBeHHOE 3HaueHue. | [ep uduToH (op ranusMbl-oOpacTaTesin)
— JAIOT KapTHHY oOMIero COCTOSHUS BOABL 34 JAOCTaTOUHO JOJITUH IIPOMEKYTOK
BpEMEHH, IIPEAIIECTBYIOMNUA UeeIe J0BaHMIO, 0cOOSHHO I peK U pyubeB. [Ipu
BOJAHOH OHOMHJMKAIIMK BaXXHO BpEeMs I'0Ja — B XOJOJHOE BpeMs I'0Jla METO bl
IHApOOHOIOIUH HellpUMeHUMBL. BakHoe 3HaueHue Ipu BbIOope MeToja
OMOMH/TMKAITUH UMEIOT Takke TaKhe XapaKTepHUCTHKH BOj0eMa, KaK CTOSUECTh
WM TPOTOYHOCTh, CKOPOCTh TedeHHs. | [pH pa3oBBIX W MECTHBIX 3arpsI3HEHHSX
HeoOXOMMO HccleoBaTh oOuTaTeneff 1Ha B MecTax co ciaObIM TedeHHeM
(3aBon, GOUATH U T.I1.), IS TIpe/icTaRIeHNs 00 0 OIMeM cOCTOSTHUN peKU BHIOUpaTh
JTydIne MecTa ¢ OBICTPBIM TeUeHHeM (IlepeKaThl, IDIOTUHEL U T.1.). HeoOxo Mo
TaKKe YUHUTHIBaTH MECTa CTOKOB M WX KauecTBO. UeM KpyIlHee BOJOEM, TeM
OopIne pasHoo Opa3HbIX MecT 0TOOpa Ipod Tpedyercs.

Taobn. 1. Hxana sazpsasneniili 10 HHOUKAIMOPHBIM IHAKCOHAM

I/IHI{ HRATOPHLIC TAKCOHLI IK0JI0T 0-0 HOTOrHUecKas
oI HOnNCHNOCTh, KJIACC RAYECTBA
BOIAbI, HCITOJ/IL30BAHIC

JliuyHKY BeCHSHOK, IUIOCKHE JIMYUHKH | OUeHb YHUCTASL. [TosrnonenHas.
IO ICHOK, Py YeHHUK-puakoduiuia ITurseBoe, peKpealoHHOE,
pH100X03HCTREHHOE.

Kpymaele jaByctBopuaThie MoJumockd | Uucras.  IlomHomennas.  [lutheBoe,
(TlepI0BHIA), IUTaBaIOTIHE U | pekpealnmoHHoe, phrOoxXo3sicTBeHHOE,
TIOJI3AOINHE — pYUeHHHUK- | OpOITIeHHE, TEX HUIECKOE.




HeﬁpeKm/mch, BHIIOXBOCTKH, BO,I[HHOfI

KJIOIL.
MoJuIIOCKU-3aTBOPKH,  TFOPOIIHHKY, | Y JOBIETBOPUTEILHO JHCTas.
poroimue JTUYUHKA 110 1eHOK, | [Tonnonennas. IIurbeBoe ¢ 0UHCTKOH,
pyUelHuKH, JTAIAHKA CTpeKo3, | peKkpealmoHHoe, pHIOoXo3sgHCcTBEHHOE,
TUIOCKOHO KU H KPACOTKH, MOIIKHA Op OTTIEHHE, TEX HIIECKOE.

[TlapoBkwu, apeiiceHa, IoCKue MUSBKY, | 3arps3HeHHble.  HebGmaromoiydHsble.
JWMUHKA CTpeko3 IIPH  OTCYTCTBHH | OTpaHUYeHHOE pPHIGORBOJICTRO,

INIOCKOHOKKN W KPaCOTKH, BO,I[HHOfI OT'PaHAYCHHOC OPOIICHHAC.
OCJIIHUK

Macca TpyOOUHMKA, MOTBLIS, | [ 'psi3HELE. HebGnarononyunsie.
yepBeoOpasHble IS BKA pu | Texuuueckoe.

OTCYTCTBUH IUIOCKHMX, KPBICKHM, Macca

MOKpEIOB

Maxpo0ecio3BO HOUHBIX HET Ouenp rpsasuble. Hebuarononyunsie.

TexHMIeCKOe ¢ OUHUCTKOM.

boapmuuerBo  padoT 110 OLEHKE  TOKCHYHOCTH  LIPOBEJCHO  C
UCTIONIB30BaHUEM TecT-00bekTa Daphnia magna. 3TOT MeTOJN  SBISETCS
JOCTaTOYHO  UYBCTBUTENIBHRIM M HamOolee paszpalboTaHHBIM. MeTo bl
OMOTeCTHpOBaHMS C HCIONB30BaHMeM jadHHi, B OCHOBHOM, OCHOBaHBl Ha
perucTparii UX CMEPTHOCTH OT JICHCTBHS Ha HUX OINpe eleHHBIX TOKCHUECKHX
BemmecTB. Bun paduuit Daphnia magna npu3HaH caMbIM Y HUBEp CallbHBIM TECT-
OOBEKTOM 110 Uy BCTBUTEILHOCTH U 4 JCKBATHOCTH PEalHpOBaHKS Ha pa3judHbIC
sarpsiusomue Bemecrsa. [TankToHHbIe pakooOpa3Hble, OTHOCIIUECT K POLY
naduuti, akTuBHble GUILTpaTOpPHL. lIpolyckas dyepes ¢cBoH opranusm OoJblnue
OOBEMEL BOJbI, OHHM CIOCOOHBl HAaKAaIUIMBATh 3HAYUTEIbHBIE KOJIHUYECTBA
TOKCHYECKUX BEIECTB, CIIOCOOCTBY S TEM CaMbIM €CTECTBEHHOMY CAMOOYHIIEHUIO
BoJbl. CKOpOCTb aKKyMYJISILIAH 3arps3HAIONAX BEIIeCTB Y HTOH I'pyIIIBI
OpPTaHU3MOB OYeHb Benuka. JlaQHUM UYBCTBUTENbHB Jaske K HeOOIBITTHM
KOHIIEHTpaIsIM HEKOTOPHIX colled, Hampumep, gobaBleHHe coled Menu B
koHNeHTparuu 0,01 M/ BhI3BIBaeT 3aMejjIeHUe JBIDKEHUH pavkoB, OHU JIHOO
OTIy CKaIOTCs Ha JTHO, THO0 3aMUPAOT Y IOBEP X HOCTHOH ITIIEHKH BO JTHL.

Jaduun — MeTkue pauku (pasMeprITela B3P OcIbIX ocodett oT0,6 10 6 MM).
OHHN HacelsIoT Bce THUIIBI CTOSTYHX KOHTHHEHTAIBHBIX BOJIOEMOB, BCTPEUAIOTCH
TaKke BO MHOTHX peKaxX ¢ MeJUIEHHBIM TeueHHeM. B myxax, mpyjax u o3epax
4acTO UMEIOT BBICOKYIO UHCIIEHHOCTh U OMoMaccey . MIX 3HaueHHe B )KU3HU HAIl UX
BOJOEMOB OYeHb BeJIUKO. DbecunciieHHOe MHOMKECTBO MHKPOCKOIIHIECKUX
PaKooOpasHbIX CIIY KUT IUIEH JUIst MHOTUX BUAOB PHIO, X IHIHHOK U MaJIbKOB.
IIpu »TOM caMHu OHH B CBOIO O4YEpEAb TaloKe IOEJAI0T MHOKECTBO pa3JIMYHbIX
MUKP 0OpraHU3MOB. MHOI'HE MelIKkue pakooOpasHble IUTaloTes GUIbTpalHOHHbIM
crioco0OM,  LPOLEKUBAIOT IHIIEBYIO B3Bech. biarojaps HX  IHIIEBOR
TeS TEIFHOCTHU OCBETIISIETCS P UPOJTHASI BO /1a U YJIy UITaeTcs ee KauecTBo. PasMeprl
nadguuit MarHa cOCTaBISIOT: caMKa — 710 6 MM, caMerT — 10 2 MM, HOBOPOX IeHHbIe
— 0,7 mm. Co3zpeparot B Teuenue 10-14 cyrok. [lomersr vepes 12—-14 cytok. B




wiajgke go 80 sui (o6pruno 20-30). IIpogorKuTeIbHOCTD SKU3HU — IO 3-X
MeCALEB.

3axanns

3ananne 1. [lpoBeanre OHOMHIUKATIMIO TOKCHYHOCTH TPUPOTHBIX BOJ C
TIOMOTIBIO AadhHUH.

1. IlpoOy wmecnmenyeMoit Boasl oTOMpatoT oObemMoM g0 1 1. Jlns meneit
OMOTECTHPOBAHMS BO3MOKHO XpaHeHHe ee He Oollee 6 4acoB IPHU TeMIlepaType
4°C. TIpo6y Boasl GEILTPYIOT depe3 GHILTPOBAILHYIO OYMAary U 3allMBAalOT B
EMKOCTHU UISL TCCTUP OBAHUS.

2. bepyT 3 cocyga s ucciiely eMOd BOJbL U 3 cocy Ja IS KOHTPOJILHOH
npoObl, He cojepikainel TokewmunbiX BemecTB. Hanusator B mux o 100 mur
HceJrey eMoi Bo ibl ¥ 110 100 MIT urCTOH BO B JJ1s KOHTP 0151 Meemery eMyro Bo Iy
MOKHO pasz0aBUTh BOJIOH, HE cojepxalleil TOKCHUeckux BelecTB. B kauecTse
KOHTPOJIbHOH BOJABL HCHOJBL3YIOT BOJOIPOBOJHYIO BOJIY € OTCTAUBAHUEM B
TedeHre 7/ CyTOK.

3. B xax ap1it cocy 1 moMecTrnn o 10 ocoOeit maduuit (o tHOCYy TOUHBIX). MX
TIepeHOCS T CTEKISIHHO  Tpy OKoM TraMeTpoM 7 MM CHaualla B cauok, 3aTeM B BOTY.
llopropHOCTH TpexkpaTHas. /ladHuit BoBpemMs sKcIiepMeHTa He KOpMSAT. YdUer
BBIKUBIIHX TadHuii mpopogTuepes 1, 6,24, 48, 72 u 96 vacos.

4. Ha ocHOBe TIOJTIyUeHHBIX JaHHBIX B TPEX MOBTOPHOCTIX PAaCCUUTHIBAIOT
cpeaHee ap UpMETHIECKOE KOJIMUECTBO BbIKUBIIUX 1A (PHUA B KOHTPOJIE U OIILITE.
OUeHUBAIOT JOCTOBEPHOCTh IIOJIYUCHHBIX pasiuyuil. [1s pacdera upoueHra
rudenu paHUR B OLIBITE 110 OTHOIICHHIO K KOHTPOJIIO UCIOIL30BAIN GOPMYJLY
Xk—Xo Xk , (13) 89 rue Xk — cpeanee apudMeTHIECKOe YHCIO BLIKUBIITHX
nadHui B koHTpoIe; X0 —cpegHee ap upMeTHIECKOe YUCI0 BbDKUBINUX J1a (pHIHA B
OlIbITE.

5. IIpoba Bo ap1 oTleHMBaeTes kKak 0 0J1a qaromast ocTpo i TOKCHIHOCTRIO, 8CTTH
3a 24 qaca 6uotectupopanus B Helt TuOHeT 50% 1 Gomnee nadHMI IO cpaBHEHUIO ©
KOHTPOJIBHBIM BapUaHTOM. MoKeT MONYUHUTHCS TakK, YTO B KOHTPOIBHOM OTIBITE
rudent gaduuit cocraBmia 10% u Oornee. B 3ToM ciydae omBIT HEOOXOIUMO
MOBTOPUTH, 00paTHB ocodoe BHUMaHHE Ha YHCTOTY BOJBI, HCTIONL3yeMot s
koHTpos. |loBenenue naduuit npu ompeeIeHH 30HBI 3aTPSI3HEHUS BOJ0EMa
YUUTBIBATS 110 TaOJIHIIE.



BEII[EII{HE 2. HE?‘E‘ITE HHAHKATOPHBIEC TAKCOHLI JSKOMOTHICCKOTO COCTOAHIIC

3oHa 3arpAiHe-
HMA

MHAWKAUMOHHBIE HIMEHEHHA ¥ AadHMA

1-a - cuALHOR 33-
rpA3HeEHMe  (npu-
BAMMEHHAA K WC-
TOMHWEY 3arpas-
HEHWA|

YactudHaa rubenk ocobeil, ocofn gepwartca B
NPMPOAHOM CADE, 4acTh TEPAET AKTWEHOCTh,
HaBnAaIToA CAyYan «BepTAYKkKMs. OTMeYaeTcs
OCAN0K HA aHTEHHaX, 330KuThl dUABTDAUMOHHLIE
annapartel. TWMOHYWKHE 0CODM MMEKOT PO30EBYID
AnhdyIHYH OKpacKy

2-A —(peaHes 3a-
rpA3HEHWE

MoBbileHWe AKTUBHOCTH CMEHAETCH YIHETEHM-
em, AadHKKM NEPUOAWHYECKM 3aNEraloT Ha AHO,
0CO0M MMEIOT NYCTOR KMLLEYHHE, MYTHO-MENT/I0
okpacky, cepauebuenne ocnabnewo, oToyT-
CTBYHOT MMPOBLIE KanK

3-a - cnaboe 3a-

rpAsHeHMe  (yaa-
ABHHAA OT WC-
TOMHMKA)

HanuuWe NOBLILEHHOW AKTMBHOCTW Y OTAENb-
Heix OCODER, Y OCTaNbHLIX = NEPMOLL! BHTHBHO-
CTH CMEHAKTCA HOPMANbHBLIM COCTORHHMEM; KM-
WwevHWK cnabo HanonHex

BoJHOro o00bekra. Hemonmpsya HHOPMAIREO  TEOpeTHUECKOL

TIp 0AHANMSHP VEITE CITCKH OP I AHITSMOE H OTIP ¢ /IATE KIIace KAY€CTEa BOJbL.
1. 2.

P yueliHIK -p rako dria, Ap eticeHa

B0 JAHO H K0T, B0 JAHOH 0CIHEK

30 JI0 THCTBIE BO JJO POCITH KpP BICKH

TIep IOBHLIA CITHpP OTHpa

AHHMHKH IO JEHOK, CIp €KO0 3 XIopenia

De33y0Ka

14 p 0BKI1




IIpaxkruueckasi pabora Ne7

bronHAKkanus ypoBHs 3arpsi3 HeHAsI IPAPOTHBIX Bo/. OneHKa Tpo puaecknx
CBOICTB Bo/10€eMAa ¢ HCM0JIh30BaHAEM BBICIIIHX pacTeHHil

I.[e.m:: IIO3HaAKOMHTLCA C IIOAXO daMH 6I/IOI/IH,I[I/IKEU_[I/II/I HHPHPpOAHBIX BOX C
HCITOJIBE30BaHUCM BEICTITHX paCTeHHﬁ.

Teopemqecm/le O0CHOBBI

[Tpobaempl arcTOM BOJBI U OXPaHbl BOJHBIX 3KOCHCTEM CTAHOBITCS BCe
Oollee OCTPHIMH TIO Mepe HCTOPHUECKOT0 pas3BUTHS oOITecTBa, CTPEMHUTENHHO
VBEIWYHBAeTCS BIHMSHHE Ha TMPHPOJAY, BBI3BIBAEMOTO HAYTHO- TEXHHUIECKHM
nporpeccoM. Bo a, camoe paclipocTpaHeHHOE COCIUHEHUE B LIPUPOJie, He OblBaer
abcosoTHo uueTOH. [ [pupomas Bo Ja 0 JepKUT MHOTOYHCIIEHHbIE PACTBOPEHHBIE
BeIllecTBa — COJIM, KUCJIOTHI, IENOYH, Ia3bl (YIVIEKUCIIBIA a3, a30T, KUCIOPO,
CEpOBOJOPO[), IPOAYKIBI OTXOJOB IPOMBINUICHHBIX —IPEAIPUIATHH U
HEPacTBOPHMbIE HACTHIILI MUHEP AJILHOIO X OP FAHHYECKOTO IIP OUCX 0K JICHHU.

CpoilictBa KM KadecrBO BOJBI 3aBHCAT OT €OCTaBa W KOHIECHTpalluu
coJiepKarmuxcs B Hel BemecTB. Hanbonee aucras npupo Hast Boia — 10K jeBas,
HO M OHa COJIepXUT TPUMECH M pacTBOpPeHHble BemecTBa (o 50 wr/m).
CoiepkaHue pacTBOPEHHBIX BEIECTB B MOPckoif Boje coctapiuseT oT 10000 mo
20000 mr/n, a B Bojie okeaHoB— okoxo 35000 Mmr/n. Boja coneHbIx ozep —
200000 mr/n u Soxee. Boay, coaepxkamyio Jo 0,1% pacTBoOpeHHBIX BeITIeCTB,
P UHSTO Ha3bIBaTh pecHo i, 0T 0,1 % 10 5 % — MuHepanusoBaHHOU, cBHIIIE 5 %0
— cosieHol. Hauboulee BajkKHBIM HEOpPraHWYECKHAM COEJAMHCHHEM, BXOJIIUM B
COCTAB JKHBBIX CHCTEeM, sBisiercs Boja. He cogepxurces ot 60 % mo 95 % ot
oOwelt Macehl KUBBIX OpraHu3MoB U 3/4 noBepxHocTH 3emitn. Bojia BaxkHa JU1s
’KHUBBIX OPraHU3MOB BJIBONHE, n00 OHA HE TOJIBKO HEOOXOJUMBIA CITpY KTy pHBIH
KOMIIOHEHT, HO U JUIsI MHOT'HX — cpejia 0OuTaHus.

[Toka3zaTenieM KauecTBa BOJIbL B O3epax U IPY Jax ABIsLETCs e¢ TPO PHOCTD,
MOHMMaeMasl Kak KOJIHYeCTBO OPTAaHWIECKHUX BEITECTB, HAKOIUIEHHBIX B IIpoIecce
¢doTocHHTE3a B Y CIOBHAX HATUIHSI ONOTEHHBIX 37IEMEHTOR (a30T, ocdop, kanuii).
OpraHudeckoe BemecTBO 00ecrieuBaeT ¢y IMecTBOBaHIE )KUBOTHOTO HACeNIeHUS U
ero BHI0BOE pa3zHooOpasne, YHUCIEHHOCTh MOMYIAINUN 3aBUCHT OT KOJIMUYECTRa
numi. [locne eMepTH SKHBOTHBIX BO3HHKAIOT MPOOIeMBl ¢ paslokeHHeM HX
TPYTOB 1 H3MEHEHHEM T'a30BOTO cocTaBa BoIbL. | [poriece moBwIeHus Tpo GHOCTH
BoJoeMa HasbiBaercd sprpodukampedl. K nHauOosiee 3aMETHBIM IIPOSBIICHUAM
SBTpO(UKAIME OTHOCHTCH JIETHEEC «IBETCHUE» BOJIOEMOB, 3UMHHE 3aMOPEL
ObIcTpOE 0OMeIIeHNE U 3apacTaHue BO J0EMOB. DBTP O(HKAIIAIO MOXKHO BBIABUTH B
Lpollecce  HCCIeJOBaHUS ¢ [IpUMEHeHHEeM OuomuaukatopoB. 24 Poub
OMOMHIUKATOPOB BATOM CIIy4ae MOI'Y T UI'PaTh IMIHHKU KOMapo B- 1eply HOB WU
XHUPOHOMYCOB M MAaJIOIIETHHKOBBIE KOJIbUEHbl, OOMTAIOmUEe B JOHHBIX WIaXx,
OoraThIX opraHuKoi. JINIMHKN X Up OHOMYCOB, Ha3bIBaeMbIe B HAP O JIe KMOTBLIIEM»,
U KOJBUEIl SKWBYT B MWIe, NHTAOTCS OPTaHWIECKMMH OCTaTKaMH H
npucrocoOIeHbl K HeJOCTaTKy KHCIopoja Omarogaps cojiepkaHHIO B KPOBHU



remMornoduna. FEeiauw B cocraBe JOHHONO WiIa IPUCYTCTBYIOT Ha3BaHHBIE
OPraHU3Mbl—5TO BepHBIH IIpU3HAK YBIpoduKkanuu. [ BeIscHEHHS HToro paxra
HEOOXOUMO ¢ LIOMOINBIO BOJHOIO cadka WIM yepllaka JOObITH W O JHA
BOJI0EMa, 3aTeM TIMATeIRHO OTMBITH Ha CHTE€ WIH MeTaJuIMueckoil ceTke ¢
MEJNKUMH siaeffkaMu oOuTatonue opraHu3Mbl. [lo KonudecTBY KOJIbUYENOB U
XHUPOHOMHU/] OTPEESIOT cTelleHb HSBTpodukaryy. |IpuHITO BHJEIITH TPHU
crerienn sBTpodukarum: 1) crabasa;, 2) cpeansas; 3) cwibHasg. llpu cuinHO#
»BTpO(HUKAIMK B WIe BCTPeUaroTcsl MHOTOUUCIEHHbIE TPYOOUHHKH, OHU TacTo
MIOKP BIBAIOT JTHO CILTOTITHEIM CJIOEM, B JIETHEE BpeMsI BO,Jla CTAHOBUTCS 3€JI€HOH OT
MAacCcOBOI0 Pa3sMHOKEHUS BO IOPOCIIeH, a B 3UMHee BpeMst HaOII0 1al0TCs 3aMOPLL
PBIO U BOJIOEMBI H 3K AaL0TC B aspaliiy. Bo bl TAKUX BO JOEMO B MaJIO IIP U0 JHBI
s OplToBOrO HenoubzoBaHud. lIpu cpejpnell sprpodukanuu HabIIO Jaercs
VBEJIMYEHHE YHUCICHHOCTH «MOTBULY, TpyOouHMKH eaunHudHbL [Ipm ciraGoi
SBTpOGUKAIMKE STU [PHU3HAKU OTCYTCTIBYIOT. I O3JOpPOBICHUS BOJOEMOB €
CHILHOH »BTp oHKaITHEH MOKHO PEKOMEHI0BATH CKAIIIMBAHUE U Y DOPKY BO JHBIX
pacTenuii, y jajgeHue co JHa Wia, Ha3eIBaeMoIo calpoliesieM. Calpollellb B CBEKEeM
BHJIE MOXHO BHOCHTH B ITOUBY B KaUeCTBe IEHHOTO OPTaHUIECKOTo y /10 OpeHHs.

3axanns

3ajganue 1. OcBoWTH IIp MHITUII METO JJa OIICHKHU TP O (PUUECKUX CBORCTB BO loeMa ¢
UCIIOJIBL30BAHAEM BBICIIMX pacreHud. Haydwrbes paccuMTbIBATL CyMMapHYIO
TpodHOCTh BojoeMa. JlaTh XapaKTepHUCTHKY BOJOeMa B IMKajle TPO(HOCTH Mo
pacTeHusIM-HHIIKaTOpaM (cM. IpuMep — Tabiuna).

Tabn. 1.

Mecto oTbopanpob:
/larta Bo moeM — ecrecTBeHHBIN TIPY 11

Bupy Tan YacroTa ()x(2)=(3)

BO/l0EMA BCTpe-
(1) qaemMocTH (2)
Nuphar lutea 1 | |
Myriophyllum alterniflorum 2 2 4
Potamogeton lucens 2 5 10
P. compressus 3 5 15
Lemna trisulca 3 7 21
FElodea canadensis 3 9 27
Carex vesicaria 3 3 g
>(2)=31 > (3)=87

Js pacaera oOmeit TpohHOCTH Ka % TOMY THITY BoJl0eMa TP UCY & JaeTcsl HOMeEp !
amunotpodusie — 0, nuctpodusie — 1, omurorpodusie — 2, MezoTpodHle — 3,
HBTpodHBIE —4.




Tabn 2.

YacroTa Kosm4ectBo 3x3eMILISIPOB 0JHOT'0 BH/1A, h
BCTPEYAEMOCTH %

OdeHb peko <1 |
Penxo 2-10 2
Hepenko 10-40 3
Hacro 40— 60 3
(OgeHb 9acTo 60— 80 #
Macca 80— 100 9

3aganue 2. HMcunoius3ys pesyiabraThl reoOOTaHMYECKUX OIMCAHUIN (1I0JIeBble
JHEBHUKW), olpejieinTe Tpo pHOCTD Bo joema y A. Kuneeso.




IIpakruueckasi pabora Ne8

Onpenenenne KadecTBa Bo/IbI B IPECHOBO/THOM BO10eMe 10 BHTOBOMY
pasHoo0pa3nio MAKPOPHUTOB H 3000eHTOCA

Henb: H03HaKOMUTBCH ¢ 110 1X 0 JaMU OHO UHIUKAITAH P UPO THBIX BO I C
HACIIONIB30 BAHUEM ¢ UCIIOIH30 BAaHAEM 300 0€eHTOCA.

Teopemtlecmzle 0CHOBbI

KonudecTBo yuacTkoB peku, BeIOHpaeMbIX IS oOcieJoBaHUS,
omnpejensercs nensiMu padoTel. |lpu mccnmejoBaHMM KauecTBa BOJBI Ha BCEM
TP OTSKEHUH BO TOTOKa MecTa 0TOopa Imp o O BRIOUparOT depe3 paBHble HHTEP Balbl
OT HWCTOKa JI0 yeThsl. Henmm mccnmenyercs BIWSHHE KOHKPETHOTO WCTOUHHKA
3arpsI3HEHNs], Ka4decTBO BOJIBI MOKET ONpeJIesIThcss Ha HeOONBITIOM YHCIe
Y4acTKOB HIKE | BBIIIE 110 TedeHUIO oT Her'o. [Ipu BeIGope yuacTkoB 0100pa 1ipod
clIe/ly €T YUMTBIBAaTh P Ay clIoBui. Ha HUX He JOJBKHO OBITH MEJIKOBO Ui ¢ I'y ¢TOH
BOJAHOH PacTUTEIBHOCTBIO, 4 TalkoKe 3aTOHOB ¢ 3acTOHHOHU BoJoH. M B ToM, U B
APYIOM cllydae JOHHOE HACEIICHUE MOKET 3HAUUTEIILHO OTIIHYAThCA OT TAKOBOTO
Ha y4acTKaxX PeKU ¢ HOpMaJlbHOH CKOPOCTHIO TEUEHHS BO AbL. (JUEHb BayKHO, UTOOLL
B [Ipodax Ha Kax oM U3 00cIe JOBAHHBIX y4acTKOB ObLIH IIP€/IcTa BICHLL JJOHHBIC
OpPTaHU3MBI pa3THIHBIX OHMOTOTIOBR: MIIHCTHIX, lleCUaHbIX K KAMEHHUCTHIX TPYHTOB;
CKOIIIEHNH PacTUTENHHOCTH, a TAKKE €€ OCTATKOB; IOTPY KeHHBIX B BO Ty CTBOJIOR,
BETOK W HHBIX MpejMeToB W T. I. YeM pazHooOpasHee ydacTOK MO THUCITY
MecTOOOUTaHUH, TeM YHCIO Tpod MomkHO OBITH Ooxbime. Ho U Ha yuacTkax ¢
0 JTHOOOpa3HBIM THOM YHCIIO P00 He TOKHO OBITH MeHee TpeX. [ [poOrl rpyHTa ©
oOuTalONUMU B HEM JOHHBIMH OpraHU3MaMH OTOMpaloT ¢ ILIOMOUIIBIO
Cliel[ialI bHBIX JIOBY IIEK: 3aKUTHOH Jparu ¥ cauKoBoI'o ckpeOka. 3akuaHas apara
npejacTaBiIser coO0H TPEyroybHYIO ITUpaMULy, OCHOBAHUEM KOTOPOH CIIyKHUT
TPEYIOJBHUK M3 CTAJIBHBIX 1I0JI0OC, a4 pedpaMH — CTajbHBIE IIPYTbS, KECTKO
CKpEIUICHHBIC JApPYI ¢ JApPYroM (B BepUIMHE [HPaMMJbL), a Takke ¢ yIlaMu
ocHOBaHU. /[JIMHA CTOPOHBI OCHOBaHUSA — 25 ¢M, BbIcoTa IMpaMuAbl 0T 50 g0 75
¢M. bOKOBEBIE CTOP OHBI IIMP aMUBL O OIIMBAIOTCS 1P OYHBIM CETYATHIM MaTep HaloM
(HaTipUMep, MeTLHUUHBIM T'a30M). Jlpara np uMeHseTcs it 0 OIoBa y 1aleHHBIX OT
Oepera ygacTkoB JiHa. J[7151 3T0TO ee 3aKu/IBIBalOT ¢ Oepera UIIH ¢ JIO TKH U BOJTIOKY T
o JTHY ¢ TMOMOTIBIO BepeBKU WIN Tpocuka. 21 Cxpebok mpejcrarinser codoit
cauok, HMMelomud B HIWKHEH dwacTH JyroobpaszHoro o0oja 3aTOUEHHYIO
METaJTMIecKyo TUIaCTHHKY AIuHOM 25 oM. Cabok, kKak H jpary, oONTHBaioT
npounoit ceTuatoit TkaHbIO. Bo BpeMs oTOopa mpod JABMWKEHME cauka U Jparu
cleJyel HalpaBiIsTh IPOTUB TEUEHHUs, YTOOBI OTIOBIEHHBIC OPIaHU3MBI HE
BBIMBIBAIMCh W3 HHUX BoJoH. [locie kaxjoro HalOJHEHHS JIOBYINEK JMOHHBIM
MaTepHaIOM IIPOOBI LIPOMBIBAIOT HELOCPEICTBEHHO B HTUX JKE€ JIOBYIIKaX U
LIOMEIIAOT B SMAJIMPOBAHHbBIE €MKOCTH ¢ KpblIIKaMH. OTOOp OpraHU3MOB U3
IIPOMBITOTO I'PY HTa OOBIYHO BeAy T Ha Mecte oTdopa 11po0. [Ipu oM HeO 011y IO
LHOPIMIO [PYHTa LIEPEHOCAT B KIOBETY ¢ BOJAOM W ¢ IIOMOIILIO IIMHIETA



HIepeKIIa JbIBAIOT )KUBOTHBIX B Oanouku ¢ 4 %-HbIM pactBopoM popmainna. Ha
0aHOUKM HAKICHUBAIOTCH STUKCTKH, HA KOTOPBIX YKa3bIBAIOTCS HA3BAHUE PCKU, a
TakKe jarta u Mecro otdbopatpoOnl. Jomyckaercs pa3dop podu B 1adopaTopuu.
[ IpoMEITEIe TP 0 OBl MOTYT XPAHUTHCS B XOIO TWIHHHKE B TeueHne | — 2 CyTok.

O umrcToTEe BOJBI INPHUPOJHOTO BOJOEMA MOKHO CY/JHTh IO BHIOBOMY
pazHoobpasznio U OOWIHIO KUBOTHOTO HaceleHHs. YHCThIe BOOEMBI 3acelsioT
JTWYAHKH BECHSHOK, IIOJIEHOK, BUCIOKPBUIOK H pydeHHHKOB. OHH HE BBIHOCHT
3arpsi3HeHHsT U OBICTPO HMCUe3aloT U3 BojoeMa, Kak TOJNHKO B Hero IoMajaioT
CTOUHBIE BOJIBL. YMEPEHHO 3arpsS3HEHHBIE BOJOEMBI 3aCEISIOT BOISHBIE OCIIHKH,
OOKOILIABBL JIMIHHKH MOIIEK (MOKPEIOB), JIBY CTBOPUATHIC MOJUIIOCKHU -IIaPOBKH,
OUTHHUMY, JIY JKAHKH, JIMYUHKH CTPEKO3 U IS BKU (O0JIbIIA JTOKHOKOHCKAS, MaJ1asd
JOKHOKOHCKasl, KIelcuHa). YpeaMepHO 3arps3HEHHBbIE BOJIOEMBl 3aCEJISIOT
MaJIOHICTUHKO BBIE KOJILUEIIbI (Tpy OOUHUKH), JIMUUHKH KOMapa-3BoHIA (MOTBUIN) 1
WwibHOH MyXu (kpblcka). IlokazarteileM kadecTBa BOJBI MOMKET CIYKHTb
OMOTHUECKUH MHJEKC, KOTOPBIH ollpejedercs 110 KOJIHYECTBY KIIOUEBBIX U
COIyTCTBYIOIIMX  BHJOB  OCCIIO3BOHOUHBIX  JKUBOTHBIX, OOMTAIONUX B
ucciaeayeMoM BojoeMe. Camblif BHICOKHI OMOTHUECKMM HHJEKC OIpeaesieTcs
yuciaoM 10, OH oTpaskaeT KauecTBO BOIbI 3KOJIOTHIECKH YHCTHIX BO JOEMOB, BO 1a
KOTOPBIX COJIEPKUT ONTHUMATbHOE KOJIUUECTBO OHOTEHHBIX SJIEMEHTOB U
KHCIIOpoJia, 22 B HEH OTCYTCTBYIOT BPEJHBIE T'a3bl U XUMHUECKHE COEJTUHEHUS,
crocoOHBIE  OTPAaHMUYUTL oOOWTaHWE OeCTO3BOHOUHBEIX  KHUBOTHBIX. Jlms
olpe/eieHI OUOTHYECKOT'0 HHIEKea Heo OX0 IUMO B3I Th P00y BOABI U3 BOJoEeMa
¢ LIOMOIbLIO BOJHOTO cauka. [Ipoba Brnodyaer HeOoabIIoe KOIUMICCTBO BOIbL C
WIOM U OECIIO3BOHOYHBIX KUBOTHBLIX, 0OHAPYIKCHHBIX B cauke. Basgras 1poda
MoOKeT ObITh paszoOpana cpasy Ha Oepery BojoeMa, ecliy 110 3BOJISeT 1IOT0 [a, HILH
HepeHeceHa B 1a0opaTopuio (KIaCCHYIO KOMHATY) U paceMoTpeHa TaM. llepen
paszbopoM 1poda poMbIBaercs Ha cure, Bee oOHapyKeHHbIE OecIO3BOHOYHBIC
MIEPEHOCATCS B YHCTYIO BOJY, HAIWUTYIO B 4Yallikd llerpw wiw sManupoBaHHBIE
BaHHOUKH. Co lepskumoe uatiek [ [eTpu TimaTensHo pazdupaercs U oIp eiesieTes
IO BHJIaM U TPYIIITaM BUJI0B OeCTI03BOHOTHBIX )UBOTHHIX. B HecteyeMo it mpobe
OTIPEENSIOT KIOUEBbIE BBl U TPV LI COIY TCTBYIOIMUX BUAOB. [lo rpymmoi
COIY TCTBYIOIMX BHJIOB B OJIHUX CIy4YasX MOHUMAIOT POJ WIH ceMelcTBO, WU
Kacc Oeco3BOHOUHBIX, B JPYTUX — KakAbIi BuA. Hampumep, nojx rpymmoit
IOJIpa3yMeBalOT BeCh KIacC MAaJIONMETHHKOBHEIX KOIBUEIOB (KpoMe poja
Tpy OOUHHKOB), CeMEHCTBO PYUCHHHUKOB, ceMEHCTBO XUPOHOMUJ, KaXKABLIH BH]L
IUIOCKUX 4YepBel, IUABOK, MOJUIIOCKOB, PakooOpa3HbIX, CTPEKO3, MYX, KYKOB,
BOJHDBIX KJICIHICH.

3amanns

Bapanue 1. Onpejenurh crelicHb 3arpsa3HCHHOCTH MIOBEPXHOCTHBIX BOJ IO
UHJIUKATOPHLIM BHIAM pacTeHdud W paccuuraiire oOIyo CyMMapHYyIO CTEICHD
3arps3HeHus Bojgoema. Paccuuraite o0MyIo cyMMapHYIO CTEICHb 3alPs3HCHMS
BotoeMa (eM. pumMep — Tadiauma 1).



Tabn. 1. ITpumep spiilicnenis 0buel CYMMApHON CIENeril 3G2p A 3HEHIE

IIpoda: pepxHIFINpYA. HaTa Coo0I1ecTBO:
Buna CTereHb YacroTa (1)x(2)=(3)
34Tp HAHeHHA (1) BCTp e4aemMOCTH (2)
LRricularia minor 1 1 1
UL australis 2 1 2
Myriophillum spicatiim 2 3 6
M. verticillatim 3 2 &
Potamogetonperioliatiis 3 2 6
Elodea canadensis 4 7 28
F.crispuis 4 7 28
F. pectinatiis 4 3 12
Ranunculis circinaties 4 3 12
P. nodosus 5 2 10
Y(2)=31 Y (3)=111
O0Iasi cyMMapHas cTelleHb 3arpsAsHeHHA » (3)72(2) = 3,6, 410
COOTBETCTBYET IMPOMEKYTOUHOH CTelleHH 3arpsisHEHHsT BOJOEMA MeRTy

YMep eHHOH H CHIILHOH.

3amanie 2. OxXap akTepH3yHTe COCTOSHHE BOJOeMA, €CTTHB HeM 00HaP Y KeHbBL

ITnaHKTOHHBIE CHHE-3el1eHbIE B0 OPOCITH C Ia30BbIMH BaKy OJIIMH B KITeTKaX,
BEIZBLIBAIOIIHE LIBeTeHHEe BOALI ([ — dee KOMOHUN Muxpoyucmuca (Micvocystiz
aerugingsa ), 00pai0sanHEe DeccmpyRMYPHON CLbI0; 2 — KOROHUA 0 POHUXILHIU
(Woronichia anaegeliana) © WMPpUXOSaMOR HApyxcHOI cmizew; 3, 4 —
ahanuionmeHon  (Aphanizomenon  flosagquae) (3 — uewiylinu wz Humed
HEMYPARBHYIO GEMANLHY, 4 — VUAQCMKL HUmeld npi OORsUOM YeemuueHiil); 5
cobpantbie & rybouex Humi adabedst (Ancbaena lemmermannii); 6
NAAGAINEE OMOENbHbIE MM aHabedst (Anabaena scheremetievii); 7, 8
HOMOHUA I OMdensHad Hums areompioni (Gloeotrichia echinulata) npiw pasHex
VEEMUNEHUAX. G308 SAKYOML NOC MUKPOCKONOM HANCYIMCL YEPHBIMIL).

&




3apmanne 3. OxapakTepusyHTe SKOTOTHIECKHE OCOOSHHOCTH CIEIYIONTHX
BIJIOB BOJHBIX HACEKOMBIX

g oo S
LEEYLS

Insecta (muammKa
KyKa-TDIaByHIIA) (KyKH)

Otp. Hemiptera Cem. Gyrinidae Cem. Dytiscidae
(KITOITRI) (Bep TIIKHM ) (TIIaBY HITHI )

JhavHka moaeHKH (0Tp.  JIMuumHKa cTpekoss (0Tp. JIuHKa KoMapa ceM.
Ephemeroptera) Odonata) Chaoboridae (p. Chaoborus)

3ananue 4. Onp emeTuTh OHOTHY 6CKHH MHASKC BooeMa (TT0 IpHUMEpy — TabIuIla
2) IO HAJTUYMIO BOJHBIX OeCIIO3BOHOYHEIX. C7lelaTh BBEIBOJ O KAUECTBE BOILI B
BOOeMe ITo Tabmiie 3.



Tabn. 2. Pabouas wxana ons onpeoenetis OuomuiecKozo HHOeKca

Opranusmsl BujoBoe |O61miee KoJMYeCTBO HPHCYTCTBYIOMIUX I'PY LI
pasnoobpasue 0eHTOCHBIX OPraHu3MoB
0-1]2=-5|(6=-10|11-15[16-20(>20
bsgeiizias bomee 1 — 4 8 9 10 (11
BECHSIHOK 1 Bu - 6 7 8 9 10
(Plecoptera)
bsgeiizias bomee 1 — 6 ¥ 8 9 10
10 TEHOK 1 BU — ) 0 1 8 9
(Ephemeroptera)
Ulmanaky py - boxee 1 —4 3 6 7 8 9
UeHHIKOB 1 Bu 4 5 6 7 8
(Trichoptera)
Boxommasul (Gammarits) 3 4 5 6 T 3
Bo naroit ocuk (Asellis 2 3 4 5 6 7
aquaticis)
Omuroxers ({ubificidae) vm 1 2 3 4 5 6
[TMY MHKY 3BOHIIOB
(Chironomidae)
(OTcy TCTBYIOT Bee IIpuBeJCHHBIEC | () | 2 - = -
BBIIIE IPY LI

Taba. 3. Knaccugurayus kauecmea 6006l HO OUOI02UHECKUM NOKAZAM eIAM

Kaacc kauecTBa Crenenn bunornuecknii
BO/IBI 3arpsisHeHHs HHIEKC

1 OugeHb yHCcTas 10

2 Uucras 8-9

3 YMepeHHO Irpsa3Has 6-7

4 3arps3HeHHas 5

5 ['psi3Has 3-4

6 OueHb Ips3HAS 0-2




ITpaxkmuueckas paGora Ne9

bronnnuakanus ypoBH 3arp si3HEHASI aTMO CPepHOT 0 BO3TY XA
JInxenHonHMKAnMs

Henn paboTpl: olieHKa KauecTBa aTMOChepHOTO BO3 /Iy Xa ¢ IIOMOIBIO
JTHIMATHAKOB.

Teo PETHIECCKHUE 0 CHOBLI

JIMXEeHOMHIUKAITA — KOMIDIEKC METOJOB, IO3BOJISIONIHX ¢ IMOMOIIBIO
JTUTTTa HHUKO B O TIpeIeTUTE OO VP OBEHE CO Iep>KaHusI O CHOBHBIX 3aTPSI3HSIONTHX
BelmecTB B aTMmocdepe u moupe. JIMXeHOWHAMKAIMsg, KaK W BCE METOJIBI
OMOMHTIKAITAH, OTIHPaeTcs Ha 3aKOH 3KOIOTHIeCKOH MHANBHTY ATbHOCTH BHOB.
Bujpl pearupyior Ha olpeiesicHHble (pakTopbl BHEITHEH Cpelbl 110 -paznoMy.
Kaxapli  BHjJ ~ XapakTepusyercs  MHIMBHAYAJIbHOH  TOJIEPaHTHOCTBIO,
HHABU Y AJIbHO M DKOJIOTHUECKOA aMIUIATY 0.

B rtewenwe 130 Jer pasBUTHS METOAOB JIMXCHOMHAWKAIIMH HAaKOIUICH
oOMmUpHLINA pakTHUeCKUi MaTepHuall, Xapakrep M3yIOMUHA peakIMiO HEeCKOJIbKUX
COTCH BHJIOB JIMIIAHHUKOB HA aHTPOIOTCHHBIC U3MCHCHUS a’poTola U APYIHX
KOMIIOHEHTOB Cpejlbl. JTO MO3BOJIWIO CO3JaTh THIOJIOTHIO JIMIMAHHUKOB Ha
AHTPONIOTEHHblE H3MEHEHHWS ad’poTolla W JPYTHX KOMIIOHEHTOB Cpejbl. 2TO
MO3BOTHIO CO3JATh THIONOTHIO JTHIMAWHHUKOB, OOLEeJIHHHUTL BHALI B KIACCHI
MOJIEOTOJIEPAHTHOCTH, T.€. B TPVIIBI, WIEHH KOTOPHIX Oollee WIH MeHee
OJIMHAKOBO pEarupyioT Ha OIlpeJielleHHble 3arps3HsIIoNhe BerecTBa W X
KOHIIEHTPAITMIO B aTMocepHOM BO3yXe W MOUBe. JKOIOTHUECKHUX PSJOB
BBIHOCIIMBOCTH (THIIOJIOTHH) TUITIa HHUKOB B OTHOINIEHHUH CTETIEHU 3aTPsSI3HEHHOCTH
BO3JyXd COCTABIICEHO MHOXECTBO. (OHM OCHOBAHBI HA PErHUCTPAIlMH BHJOBOIO
cocraBa OKM3HEHHOCTH, HOKP BITHS U 0OWINS BUI0B) Ha TEPPUTOPUSX C Pas3IIAIHON
3aIPA3HEHHOCTBIO BO3 Ay XA.

B 1970 r. mogBmiach THIIONOTH JIHINAMHAKOB aHITIMHCKHX JIHXCHOJIOTOB
XoxcBoca W Poyza 110 UX YYBCTBHTCILHOCTH K 3aIPA3HCHHIO aTMOChepHOTO
BO3JyXa JHOKCHJIOM cepbl. OHa IMUPOKO HCIOIB3YETCS B IIOCICAHUE I'OJbI B
IVXeHOWH KA. B Hame#t crpane Hambollee TMONyIspHA THIOIOTHS
noneoTolepanTHOCTH X. X. Tpacca.

HM3BecTHO, YTO Ha AaHTPOIIOTEHHO W3MEHEHHbIE JKW3HEHHBIE VCIOBHUS
pearupyioT He TONBKO OT/eNbHblE BHJBL, HO M Ielble HX TIPYHIHPOBKH,
oOpasyionue OHOTIEHO3H U UX CTPYKTYPHBIE YacTH. Eciu Takue TrpyIIup OBKH
o0pa3oBaHbI U3 BUJIOB, TP HHA UTeXKAITHUX K O THOHM MITH HECKOIIBKUM HKOIOTHIECKH
OJIM3KUM KU3HEHHLIM (popMaM M 3acelsomux Oojiee WIM MeHee TOMOTICHHBIC
4aCTH MeCTOOOUTAHI (DKOTOIIA), TOBOPSIT O CUHY 31X, Taxk pa3iudHble CUHY 31U
o0pa3yIoT JIuIa HHUKY Ha CTBOJIAX JIEP €BbEB, Ha X, cKajiax, 3adopax, creHax
JOMOB, KaMHAX, ITouBax. J[JIs MHAUKaIMKY 3a TP A3HCHUHA U3y HalOT PaclpOCTPaHCHUE
U DKOJIOTHIO HE TOJILKO OTEIBbHBIX BUIOB JIMIMNAHHUKOB, HO U KX I'PY HIIUPOBOK —
cuHy3ui. [To uHekcaM 1oaeoToIepaHTHOCTH JIMXCHOCUHY 3UH IPOBO AT O IECHKY



2ATPAHCHHOCTH  PaslIMYHEIX palioHOB Tropoja M JIHXEHOIOTHHEeCKOe
kapTorpadHpoBaHHe.

JIMXeHOMHAMKAIMA ABRNAETCA AOCTATOUHO TOYUHRIM, TPOCTHIM H TeIIeBEIM
METONOM HCCIENOBaHMA OKpY:Kawomeld cpelsl, HO OHA He MOXKET 2aMEHHTL
KUMIHMecKITK, QIR HKO-X MMHHYECKITK M (DH3MH eCKIX METOJOB MOHHTOPMHTA. JIHIIL
KOMIUIEKCHOE IIp MMeHeHHe IepeqHclIeHHEX MeTONOR HCCIeqOBaHild IIOZBONAeT
TONYYNTE HMHPOPMAIO, BCECTOPOHHE XapaKTepM3YIOMYI COCTOAHHE H
OHHAMHKY H3MEHEeHHA OKPY KaroInei cpehl.

JagaHua

3amanue 1. O2HaAKOMBTECE C paBHOOGPHBHEM JTHIIA HHEKOR H ITX SKOJOTHY € CKHMH
0COBEeHHOCTAMM:




HexoTopeie BHjbl JIHMAaHHUKOB (A: HCIOJIb3YyEMbIC B JIMXCHOWMHUKAIAN: [ —
napmenus;, 2 — eunocumuud;, 3 — seepnui; b: Haxuumble aumainukm: [ —
acnuyumis, 2 — xaioniaxa, 3 — npeyuoed, 4 — xcawmopus; B: nmcroBaTbie
numaiiauku: [ — nobapui, 2 — napmenua, 3 — nemmueepa; 1. Kycrtucteie
aumaiHuky: [ — yempapua, 2 — k1aooHus, 3 — VCHes)

3ananme 2. BriOpaTh MecTo o0cmeoBaHMs (TapK, OCBENIEHHBIH YUacToK Jeca,
ABOP B Topoje). BridpaTh miomajaxy sl UccIeJOoBaHMS, BKIIOUAONyio 10
JepeBbeB OJHOTO BHa HNPHUMEPHO OTHOTO Bo3pacTa W pasMepa. Mzrorosurs
IPO3PAvYHYIO CETKY W3 TOJICTOIO IOJMAITHWICHa B BUJe KBajaparta 20x20 o,
paszjeiennyto Ha 10 uwacreit ¢ kax ol croponsl (100 kBagpartoB). [Ipuioxurh
IIPO3PAYHYIO CETKY IUIOTHO K CTBOJY JepeBa Ha Boicote 0,3 — 1.3 M. [Toacuurarts
KOJIMIECTBO KBaJpaToB ¢ JiMiainukaMu. [loacuurars KonudecrBo BeeX BHIOB
JAMaHUKOB 10J IpospadHodl cerkoil. llojcduuTarh KOJIMYECTBO TaJLNIOMOB
JIUMa HHUKO B JOMUHUPYIONIEIO BUA. 3alIOIHUTL Taduy 1.

Tabn. 1. Kypuan oyernxu xasecmea 6030yxa 1o npoeKmusHOMY HOKP bIIUIO CINEOTA
depesa

[HopsimkoBBIii HOMEp JdepeBa 112 (3|43
HA CXeMe

CTeneHp MOKP BITHS

iTamaiinakamMu, %o

KonnuecTBo BUAOB

JIMIITaHHUKOB, 1T

KoJmmuecTBo TajuioMoB

ITUIa HHUKOB JOMUHUPYIOIIETO BUJA,
10§

3aganme 3. OreHUTE KayecTBO BO3JyXa MO cpefHAM 3HadeHuWsM (s 10
JIepEeBLER) CTENIeHH TTIOKPHITHS U OOITIETo KOJIUIecTRa TUIIa HHUKOB.

Tabn. 2. lxana kauecmasa 6030yxa no HPOEKMUBHOMY ROKPINI0 TUUATTHI KaM

CINBOTIOB 0ePesbes
ETeﬂeHB Uncao Ynesro Ta1710MOB Crelienb
OKPLITHSA Buaos JHATHAKOB 3arps3HeHus
AOMHHAHTHOI 0 BHIA
Hoxee 50% boee 5 bHoiee 5 £-51 30HA
(OueHb YUCTBIA BO3Y X
3-5 boiee 5 5-51 30Ha
UucTolil BO3IYX
2—5 Memnee 5 -1 30HA
20— 50% boiee 5 boiee 5 (OTHOCHUTEIHFHO YHCTHIM BO3TY X




boiee 2 Memnee 5 3-s1 30Ha
YMepennoesarpsasueHue
Menee 20% 3-5 Memnee 5 2 -1 30Ha
CriibHOE3arpPSI3HCHHE
0-2 Memnee 5 1-s1 30Ha

(JueHb CHITbHOE 34I'PASHCHHIC




IlpakTHueckas paborta NelO

Buonnauxanms YPOBRHA 3ar pA3HCHHOCTH MO YUBBI. Xapamepﬂcrmca KavdecTBa
INNOYBLI C MIOMOIITBEH) paCTEHHﬁ-HH,[[HKaTDpﬂB

Ieas padoThi: OxapakTepH3oBaTh KAUECTRO ITOYBKI ¢ TIOMOIIE IO P acTeHHH -
HHIHKATOPOB.

3agaHus

3aganue 1. OxapakTepH3yiiTe Mo cXeMe Iy Th HAKOIUIEHHA 3arpI3HUTENe B
I €BeCHBIX TIOP O aX KaK HHIHKATOP OB COCTOSHIEA ITOUBEHHOT0 TIOKPORA.

Duensa s rvocfeprod o | P APERECHBIE PACTENNA L e Uhsemsa wopuiienes nods
M P eI

*
L TR TS T T LR R [RCT R

oy -
Kanmpo
BAN M A A \L‘l\'.l- MY THPYEaE
LTy TN cnocolinns e ancrhen (K.

TOKCHIC TN ‘ CTIK)

= Muopo-du o Iormiecsme mosE eI :
LT PO CF MBI " - Ko ML OV WS PO

TeLHOTeniel i py R (AT HEHOC TS TEPORCHLT I, HHTCHCIRNOCTS POTOCHNT e, Tevmod ool WAl py ke

PR PO GCT, SN RO BTy A

Clucnka FOTOWYHROGTTH APCBCTinel | P 1o mi

3anaHue 2. Kakye cBoHCTB A MTOYBEI MHIHIHP VIOT YKA3aHHBIE BU/IBL P ACTEHHI:

el
)

{ ¥
: |
77/
Melampyrum pratense Urtica urens Filipenchuila viigaris

Sapanue 3. Paccumraiite K03¢dHUIMEHTH TOCTOBEPHOCTH H 3HAUHUMOCTH
PacTeHHI- MHTHKATOP OB (CM. TIpuMep —Tabmiiia 1),  TIpOoBeTHTE  PacCUeThl
K03 (D PHIHEHTOR I OCTOREP HOCTH H 3HAUHMOCTH HHINKATOPOB.



Tabu. 1. 1Ipumep pacuera cy MMapHOH OIIEHKH KUCIO THOCTH IIOYUBbL

Bup Kuegornocrs YacroTa Mx2)=(3)
mous (1) BCTpedaeMOCTH (2)
Velampyrum pratense | 1 1
I rientalis europaea 2 1 2
Pulmonaria obscura 3 3 9
Utrtica urens 4 5 20
Festica pratensis 4 9 28
Filipendulavulgaris 5 3 15
{ussilago farfara 6 P 1.2
Pyrola chlorantha 6 8 30
Vedicago falcata 6 3 18
>(2)=32 >(3)=135

Ilo mikxane WHAMKATOPHBIX BHUJAOB pacTeHHH, XapakTepH3yIONHX
KHCIIOTHOCTE TIouB > (3)> (2) = 4.2, pH mouBm mceneyemMoro
ydacTka cooTBeTcTByeT 6,0.




IIpaxkruueckasi pabora Nell
BuoTtecrnpoBanue 3arpsiz HeHHii MOYBHI MPH BHIPANTHBAHAN KPecc-caiaTa

Heﬂb pa6OTbIZ OICHUTH CTCIICHD 34I'PASHCHWA CPCABIC IIOMO IO CCMAH U
HIIPpOPOCTKOB Kpecc-caJiara.

Teo pPeETHIECKUE 0 CHOBBI

Kpecc-canar - o iHOIeTHEe OBOIITHOE pacTeHHE, BechMa Uy BCTBUTEIBHOE K
3aTPSI3HEHHUIO Cp eIBI TSKETBIMU MeTallllaMH | BhIOpocaMu apToTpaHcnopTa. [lox
BIUSTHUEM 3arpsi3HUTeNed MOTYT M3MEHSIThCSl KOPHHU U MOOETH 3TOTO pacTeHUs,
Hapyllaercsd BCXOXKECTh ceMfAH. DBBHAY IHpocTOTB  BHIpallUBaHUI U
OHOMHIMKAIIMO HHOI'O UCIIOJIB30BAHUS Kpecc-callaT MoXKeT ObITh BechbMa Y 10 OHBIM
00beKTOM OUOMOHUTOPUHIA.

IIpenBapuTenbHO P OBEPAIOT CeMEHA Ha BCXOKECTh. [IIIS DTOr0 B 4alllKK
Ilerpu Win HUHBIE €MKOCTH CJIOEM B | CM HACBHIIAIOT IIPOMBITBHIA peuHON IIECOK,
KOTOPBIH IPUKpHIBAIOT (uibTpoBaibHOl Oymaroil. [Ipopamusanue ceMsiH B
yankax Be{y T npu temrepatype 20-25°C. HopMa - npopacranue 90-95% cemsan
3a 3-4 cyTok. 3aTeM P OBOIIT OTIEHKY 3arpsi3HeHus cy OcTpara. [liist 3Toro vamiu
lleTpu HamOMHAIOT O TOJOBHHBEI HccieAyeMbIM cyOctpatom. [lapanienbro
CTaBsIT OIILIT Ha TUcTOM cyOcTparte. Bo Bece "ammky Ha yRiIakHeHHBIH cyOcTpaT
yKIaabBaoT 1o 50 cemstH. PaccTostHIe MexX Ty HUMH JTIOJKHO OBITh O THHAKO BBIM.
llocie 3ToTO ceMeHa MOKPHIBAIOT TeM ke cybcTpaToM. B Teuenue 10-15 cytok
HAOIIOJAIOT 3a LIPOPACcTAHUEM CeMsH, 110 ICpKUBas BIIaXHOCTh cyOcTpaTOB Ha
O JHOM y poBHE. /laHHbIe II0 YUCITy IIPOPOCIINX CEMAH 3a KasKIbIe CYTKH 3a HOCAT B
Tabauy 12.1.

[IpupoBegeHun padoTsL cllelyeT UMETh B BUJLY, YTO B ['YMY CUPOBaHHOH,
XOPOIIO a3pPUPOBAHHON II0UBE BCXOKECTh M KAUECTBO IIPOPOCTKOB BeerJa J1y 41ie,
YeM B [TTHHHACTOM.

C 1enpro WH/IUKATIAN 3aTP SI3HEHHS CP e/IblaBTOTPaHCIIOPTOM Kpecc-caar
BHIpANUBAIOT Ha OajlKoHaX HIKHHUX W BEPXHHX dTaked M JienaroT BBIBOJ, Ha
KaKOM YPOBHE OT 3€MJIH HET 3arpI3HeHHE BO3/y Xa.

3axanns

3apanue 1. [IpoBectu o TOOP OUBLI IS HPOBEICHUS aHAJIN3A. 3aJI0KUTH OIIBIT B
COOTBETCTBUH ¢ OIHUCAHHON BHIIIE METO IUKOHA. Pesyiibrarnt 3aHecTu B TaOIHILy :

Tabn. 1. Pesynvmamuvt Ouomecmuposamiis 3a2pA3HeHI il RO YEbl IPU bIP AU 8AHIU
Kpecc-canama

HN3mepsiemblii napamerp 1 2 3 Cpeanee
3HAUEHHE

KommaecTro IIP OPOCITHNX CEMAH

JlauHa cTebng




KoamaecTBo JIUCTHER

Jliuna xopHs

KoamaectBo KOPHCBBIX OTPOCTKOB

3ananme 2. Cienalite BLIBOJ] O CTENIEHH 3aTps3HeHNs ¢y OcTpaTa. YpOBHH
3arpsi3HEHU ¢y OcTparta, KOTOPBIE MOYXKHO Y CTaHOBHUTD 110 1P OPACTAHUIO CEMSH:

1.  Her 3zarpsg3HeHus - BCXO¥kecTh ceMSH jgoctuaraer 90-
100%. Bexo bl Ip y3KHBIE, TIP OPOCTKH KP €IIKHE, POBHBIE.

2. Cnaboe 3arpsizHeHue - BcxoxecTh 60-90%. [Ipopoctkn
MIOYTH HOPMAJIBHOM JITTHHEL, KpPETIKHe, POBHBIE.

3. Cpennee 3arpszHeHne - BexoxecTh 20-60%, [I[popocTkn
TOHBIIE U KOopode, HeXelIn B KoHrpole. Hexotoprle npopocTku
PMEIOT MOP (HOJIOT HIECKHE OTKIIO HEHS.

4. CubHoe 3arpsi3HEHHC- BCXOXKECTh OuUeHb ciadas (o
20%). IIpopOoCTKH MEJIKHE U Y PO TUBBIC.



IIpaxkrnueckasi pabora Nel2

IMpuvenenne 30 TOTrHICCKAX ITKAJ 115 HHTHKATHA YC.T0BHIT 0H0TOMOB
PA3HBIX JKOCHCTEM
(mxasibl JLH. Hbiranosa, Jiuiendepra, Jlangoasra, Pamenckoro)

Hens: M3y4YuTh MOJXOMABI K ONPEJEIeHHIO 3KOJIOTHUECKHX IIapaMeTpOB
OMOTOTIOB IO BUJIOBOMY COCTaBY pacTeHHH.

Teo pPeETHIECKUE 0 CHOBBI

OUTOUHAUKALIHS — HTO CIIOCOO OICHKH COCTOSHUS OKPY KAIOIIEH ¢peIbl 110
mapaMeTpaM pacTUTeTLHOTO TOKPOBA.

Buasl pactenuit ajanrupoBaHbl K ONPe/eIeHHbIM YCIOBHSIM OOUTAHUS U
MOTOMY MX YUacTHe B COCTaBe PACTHTENHHBIX COOOIIECTB MOKHO paccMaTPUBATD B
KauecTBe OnomHAMKaTopa. [[pu 3ToM, OTHOIIEHHE KakI0TO BHJAA K OTJEIHLHBIM
HKOJOTHUECKUM pakTopaM MoOkeT OBITH BRIpa’keHo B BHje OallIbHON OIEHKU.
Taxast m3bupaTenbHOCTL BHAOB K VCIOBHSIM CpEIbl MMO3BOJISIET UCTIONH30BAThH
BHUIOBOI COCTaB pacTUTENBHBIX COOOIMIECTB I WHIUKAIIMOHHBIX Temel: 1o
COCTAaBY BHJOB pacTeHHH MOXKHO OIeHUBaTh 5HJaduueckue (BIaskKHOCTD,
OoraTcTBO, 3acOlleHHe, KHUCIOTHOCTh, TPaHYJIOMETpHUUeCKMH cocTaR TOUB),
KIUMaTHYECKHE (TeMICpaTypy, OCBEIEHHOCTb, THII KIMMaTa), a Takke
reoJIOTMIecKUe (MaTep MHCKHUE IO P OIbl, IIOJIC3HbIC HCKOTIAeMbIe) (haKTOP bl

Ha  ocuoBanmum  wsydenmsi  ocobeHHocTell — npouspacranus U
pactpocTtpateHus OOJIBIIOTO YHCIA BUAOB OBLUIM IOCTPOEHBI DKOJIOTHICSCKUC
mkajibl [IpusToMm, B auanazonnbix mkaitax JI.I'. Pamenckoro u J[.H. I{siranosa
JUIS KasK IOT0 BUA Y Ka3aH OlIp e el IHHbIA HHTep Bal 3HAYEHUH (110 KO HKP €THOMY
daxTopy), B Ipeaenax KOTOPOro BCTpedaeTcss BHJ, & B TOUCHHLIX INKajlax .
Janponbra ul'. Dinendepra mpuBo AUTCs 0 1HO 0aJlILHOE 3HAYSHHUE JIJIS KaXK 100
daxropa. CoBMecTHOE IpoH3pacTaHue BHIOB B coolIIecTBax IO3BOJISLET
MOJIYIUTE O0JIee TOUHY IO OTEHKY MecTOo0 OUTaHIS TI0 KOMILIEKCY MapaMeTPoB.

B kaxjgoit cucTeMe SKOIOTHUECKUX TITKANl HCIONB3YVETCS PaszIuIHOe
KOJIWUIECTBO OIeHHBaeMbIX mapaMeTpoB. Hampumep, mpumenenue wixan I
OnneHbepea IO 3BOIISIET JATh XapakTepUCTHUKY OHoTOoMA 1o ocBereHHocTH (Light),
temmepatype (Temperature), Baaxknoctn (Moisture), KHCIOTHOCTH TIOUBHI
(Reaction), GoraTcTBY TOYB  MHHepalbHBIM  aszoToM  (Nutrient) u
KOHTHHeHTa ThHOCTH KTuMaTa (Continentality). [/ lxanst . Jlandonsma o3BOISTIOT
oXapakTepuzoBaTh BIakHOCTH, Omotoma (Moisture), KHCIOTHOCTh TIOYUBHI
(Reaction), GoraTcTBO MOYBE MHUHEPANBHBIM IHTAHHEM, B MEPRBYIO oUepeh —



coejuHenusiMu azora (Nutrient), cojepixxanue rymyca (Humus), Mexanuueckuit
cocraB M CTPYKTYpy nouBnl (Dispersion), ocemennocts (Light), usmenenue
temiepatypsl (Temperature) u kontuHeHTraJbHOCTh KimMaTta (Continentality).
Hlxamer JLI. Pamenckoeo xapaxrepusyior ypiaxuenue nous (FE), 6orarctso -
3acojieHre I0UB (NS) U IIepeMeHHOCTD Y BllakHeHus 1To4B (VE). B cucreme wkan
JLH. vteanosa ucnonwsytores 10 mapamerpos: tepMoxmumaTadeckuii (1 M),
kpuoktmMmaTiaeckuit  (CR), oMmOpoxnmmmatmieckmit (OM) mokaszaTtenw,
KOHTHHeHTaJlbHOCTE kiamMata (KN), ymmaxkseHHocTs (HID) M mepeMeHHOCTH
yeinaxuenus mous (FH), poduocts mour (TR), GoraterBo mous azotoMm (NT),
kucrmoTHocTh nouB (RC), ocBemenHocTh/3aTeHeHme (LC).

llpmmenenne moOOH  CHCTEMBI  BKOJOTHUECKHX — ITKANl — MO3BOISET
oXapakTepHU30BaTh YKOJIOTHIECKHE IlapaMeTphl KOHKpeTHoTO OnoTona. J[1g 3ToTo
HeoOXOJUMO BBIIBUTH Oallllbl TI0 BCEM BHaM, MPOU3PACTAIONINM B JaHHOM
coobmecTBe (OHOTOIE), a 3aTeM pacCUMUTaTh CpefHuM Oall ISl KaKJoTo
napamerpa. Pacder cpejnero Gajuia 1o KakJIoMy 3KOJOTHYECKOMY IlapaMerpy
MOJKHO [P OBOAUATD 2 -MSI 1Ty TIM U

- cpeauuii Oaiul OUpeNeNIOT KaK cpejHee apuPMETHIecKoe U3 BCEro
cruucka BHAOB, 0Oe3 ydera IPOCKTHBHOIO IOKPLITHS (0OwWwiMs) BHAOB B
cooOIecTse;

- cpeanuii 6aJul pacCUUTLIBAIOT ¢ Y YETOM IPOSKTUBHOTO HOKPLITHS KaK I0TO
BH/IA.

[Tocye oicuera 3HaAYSHUHA BCEX DKOJIOTHUECKUX HapaMeTpoB GOPpMUPYIOT
CBOJIHYIO TaOIHUIY IS BCEX M3YUEHHLIX cOOOMEecTB (OHOTOIIOB), YTO LIO3BOJISLET
BBISIBUTH OTIHIUSI MEXJTY HUMU, a TAKXKE BHIJIETUTH JTAMATHP YIOTTAN TapaMeTp,
KOTOPBIi 1 oTipe/iensieT BUIOBY IO CIIEI¢HKY cOOOIIECTB.

ObpaboTka omucaHuit W ompejelneHHe 3KOIOTHUECKUX IapaMeTpOB
OmoToNOB Bo3MOHa B mporpamMe Ecoscalewin. [I[pumenenne perpeccuoHHOTO
aHann3a u Anana3zoHHX mkat J[.H. [[prraHoBa mo3BomsieT mp oBoUTh 00paboTky
B IIOJIY aBTOMAaTHIECKOM P E5KAME.

3amanns

3apanue 1. Mcnonn3y s pe3yiibTaThl HOJICBLIX HaOJIO IeHuH (110JIeBLIC JHEBHUKH ),
cocraBbTe (DIOPUCTHUECKHHA CIIMCOK 2-X YYacTKOB — JIMCTBEHHOI'O Jieca M
HOUMEHHOTO JIyra (110 pesyibraTaM olmcanui IpoOHbIX IDIoIafe). 3anecure
BIIbI B TaOaunnl Excel 1o ipumepy



B

Viola mirabilis

1] . ChHCcoK BHI0B MOHMEHHOTO IyTa
2 |

3 Aegopodium podagraria Solanum dulcamara

4 Lamium maculatum Equisetum fluviatile

5 Scropularia nodosa Scirpus sylvaticus

6

3agauue 2. UcnomsayanporpamMmy Ecoscale, onpenenure map aMeTphI AT
KKIoro OHOTOIIA IO CIEIVIONIHMM IIKamaM: TepMokTuMaTHueckoit (TM),
kpHoknuMatHueckoit (CR), omOporxmmmatiueckoii (OM), KOHTMHEHTATEHOCTH
krMata (KN), yvemasxsentocts (HD) v mepeMeHHOCTH YBITaskHeHHA 1TouB (FH),
tpodHoctH mouk (TR), 6orarcrey mour azotoM (NT), xucmotHO cTH 1mous (RC),
ocBereHHocTH/3aTeHerns (L.C) (puc. 1).

I atoro, oTKp ofiteriporpamry Cyganov Scale X New algoritm NB. Ha

repBoit crparnile BRI yBUAHTE p aMKY ¢ ITap aMeTpaMI CPeIbL:

Pezpeceusn
TM|KN|OM |(CR|HD | TR |NT |RC |LC | FH

Cpednuil (Max +Min)/2 no garmopan cpedot

Hep EMEIIAACh HITEES, Brr YBHIHTE ITOJIE AJIA 3a 10 IHCHIA:
Aﬁaupur;w SniUCTEHUR epadayud IKONORUNECKUX @axkmopos Suomona

2 Algorithm for caiculating the anvironmer
3 Prolindioalon By FRpreiaon anaicla (PRRl-1)
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J7151 oTIp €1 €M1 €HHA SKO0I0 THYEeCKHX [TapaMeTPOBJIeCHOT0 YHacTKa HaHAHTe
SHAYEHHA SKOIOTHHECKHX IIKaNl Mo KaKIOoMy BHAY B 0ase JaHHBLIX (CTpaHHIIa
Scale Cyg Base) (pHc.2).
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Puc. 2. OO0 pHA 6a2bI JAHHBIX 0 9K QTOTHYECKHM [1apaMeTpaM BHAOE

HalaHTe Hy 3KHBIH BH/ H €T0 IMap aMeTPbL BLACTHTe H CKOIHPYHTe (pHC. 3).

Pomids | CACTANEA  Wayerrda Cewass  Bopsyed e Peiesspunsiees . Hds

TIA o 0 s W] [ SFomnis s E & 5335

H‘I.:_lﬂrl.- Jy B LU-EH S A EET S g obremumn s e - LF-om o0 el bt BojIAETHTTS T E1I-ilu Tﬂrﬁlh!

AR HPCR N = o TH0NALy * Feten =

ligrjii rilhusua L diyn . Hid i i bt v ¥ jpriim Clwisi A ilir
A58 =i = Aegopodium podagrana L
A B . (BRI FE I NI N Hy ke LM NP 0 LR &L T 0 W
41 Aclapa erythrocarga Fisch 41002002 4 B & 15F ¢ 3 T T @ v B OB o0 W o3 f 0
42 Aglaea spicata L 11003001 4 1N 5 12 |- ! B 1|1 18 8 8 &M B [ T N | o 1]
4% Actinidia kolomikta {Mar.m 1 Baxim. 6 1d 9 14 B 12 B 14 At il ¢ 1 a4 O 0 o 2 7 D 4]
44 Adenophora Wifola (L. | A DC. 100002001 M- 5 i3 8 o R OIN: 8 w1 8. 3 F O e 3 qEh A R
45 Adenophora ticuspidats (Fisch ex Roem. 8 Schu®yADC,. 0 O O © 0 0 0 O W 14 & 17 ¢ 0 0 @ 1 7 0 0
26 Adiantum capllus-vensris L 8 13 3 13 4 1N 1% 12 18 =1 T Z B 8 13 < T | i} L1}
AT Adiantum pedatam L T T - T - T I i 1 L O T (TR O Y A T SRR I
A8 Adonis aestivalis L [ - | I | - L - S 1SN0 | VO O | WS- T N b GO R R
A8 Adanis apennina L 5 8 B 1% B B ¥ T o9 13 F & o0 @ 0 &1 4 09 0
50 Adanis vernalis L 3 018001 T a 13 5 g 4 1 3 137 5 " 1 8 8 ME 3 A A1
51 Adonis wolgenss Steven 1018003 e T 1 o4 B B O o4 1 F oy ke oD oy o4 84 0
52 Adoxa moschatelling L, BE001001 2 M- 3 14 5 MY 4y 118 B Of T W 8 W 4 o 0 0
53 Apgilops oylindrica Host 7 13 T 15 3 g &g 112 T O O 24 B o4 W o3 -3 i) L]
54 eeriyehien e wrt (L) Hehib g g 43 B 40 8 0 4 5 g T FE L | p O : O« L 1)
55 dium podagrara L Taoaiool &5 2 & 445 iz B 118 15 1 B T T I |
56 Aesculus hippocastanum L MI2001001 10 W @B 13 5 8 8 o1 & @ 3 ¥ 5 W 4 % 4 0

PHc. 3. Kormp opaHHe HY SKHBIE Tap aMETOR



ITepeHecHTe CKOIMHPORAHHYIO CTPOKY Ha ITEPEYIO CTPAHHLIYY H BCTABLTE B
T10J1€e J151 3aT10JIHEHHsI (T/] e YKa3aHO CTP e1KO0H) o NpHMep Y (pHC. 4):

A36 - 3 fol A

pedium podagraria L.

F I i TN 3 [ [ ] ] ] ] T T [] ]

i ANEOPUTIM BEUCTEHLT i} SHONDELECHLY n3 ¢ nowaLLE 1) peepeccuanress awamna u ,é} no cpedn
= Algarithm for catculating the anv & By T, Coomman OB, Prrpeoomonnind anamss n §i
3 FRROTMCINDST SEIND MRS SRR (RARY 1)

N [ T T T T w [ w [ oee | o | B IATUN Edln R o R RSP ST DO MR EATT
| | I I I | | | | Tewmmme T (o enee d

4 4% W Algorithm Scole Cyg Base  Index scales 2./ il N—

Puc. 4. BcrarKa HY 3XHBIX ITap AMETPOR

s Kasoro BHAA H3 CIHCKA NpoJenaiTe YKazaHHYIO ollepalrno. Ilocie
BCTAPKH BCeX BHJAOP VJallHTe HYJIH (3TO 03Ha4aeT He HYJIEBOe 3HAYeHHe
rap aMerTpa, a OTCY TCTRHE JJaHHBIX ). Pe3yIbTHPYIONHH BHJ Ta G1HIb] TOKazaH Ha
I:tj)zncymceﬁ. B pesynbrare TadmHiia 6y /eT BBIIIAAETh CTeYIOMHM 06pazon:

Hoxodubie daHNbIS |

36 Argopodiurm podagran L 30711001 5 12 ] 14 5 12 b 11
47 | Lamium maculatem (L) L "He010003 5 12 5 13 5 10 & 10
38 | Lamium maculatem (L L BR010003 5 12 5 13 5 10 6 10
39 Viola mirabdis L ao01007 5 13 3 13 5 1 ] 12

40

PHC. 5. PesyNbTHPYIOLHHA BH/T, 44 CTE TaOJTHLIBI

ABTOMATHYEeCKH TPOTpaMMa IOCYHTAaeT cpefHee 3HAYeHHe IT0 KaKJOMY
IKOJIOTHYECKOMY I1ap aMeTpy, 4To Oy AeT 0Tp askeHo B TaOJIHLle (PHC. 6).

H crionb3yHTe cp eHHe 3Ha1eHHA 110 dhaKkTop aM cp eAbL U151 p aciiH{p oBKH
MOTY4eHHbIE HA4YeHHH HCIONbayHTe 0a3y Index scales (pHc. 7).

OxXapaKTepH3vHTe BCe [TapaMeTphbl JIecHOTo OHOTOIA I10 SKOIOTHYECKHM
HIKaJIaM, JaHTe [10p 00HY 10 XapaKTepHCTHKY ¥ CTTOBHSIM.
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PHc. 6. PesynbTarbINo/cuera np orpa MMOH cp eTHIHX 3HaY €HHH I10 Ka: K1 0My SKOITOTHIeCKOMY ITapaMeTpy
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'lUIcana Bann MNoscHenue Kk Banny

oueHb CypoBbixX 3WM (CpegHas TeMnepaTypa caMorc XonogHoro Mecaua < -32)

\O4EHE CYPOBLIX 3MM/CYPOBLIX 3UM

CypoBbIX 3MM (cpeaHan t camoro xonogHoro Mecsua ot -24 go -32)

(CYpOBbIX 31M/10BONBHO CYPOBBIX 31M
[ADBONBHO CYpPOBLIX 3uM(cpeaHAs t caMoro xonogHoro Mecaua ot -16 o -24)
ACBONLHO CYPOBLIX 3UM/YMEPEHHLIX 3UM

yMepeHHbix 3um ( cpegHan t camoro xonogHoro mecsua ot -8 go -16)
YMEREHHBIX 3MMMArKKX 31M
MArKMX 3uM ( cpeaHRAdA t caMoro xonogHoro mecaua ot 0 po -8)

[MATKKX 3AM/TENNBIX 3UM
‘Tennbix 3uM (cpeaHas t caMoro xonoaHoro mecsua ot 0 go +8)

TeNNLIX 3UM/04eHb TEMNbIX 3UM

‘OUYeHb TENNLIX 3UM (cpeaHas t camoro xonoaHoro Mecaua ot +8 o +16)

OYEeHb TENNLIX 3UM/HEBLIPAMEHHLIX 3UM

HeBbIpaMeHHbIX 3uM (cpeaHas t caMoro XonoaHoro Mecaua Boilwe +16)
YCTOWYMBOrO YBNaXHEHMS

YCTOMYUBOTD YBNAKHEHMA/OTHOCUTENBHO YCTOWUMBOTO YBNaXHEHWS
OTHOCHMTENBHO YCTOMYMBOro YBNaMHEHUA

'OTHOCHTENBHO YCTONUMBOro yBNaxHeHus/cnabo nepeMeHHoro yBnamHeHns

cnabo NepeMeHHOro YBnamHeHs

cnabo NepeMeHHO YBNAMHEHWA/YMEPEHHO NEPEMEHHOMD YBNaXHEHKS
YMEPEHHO MEPEMEHHOrD YBNAKHEHNS

YMEPEHHO NEPEMEHHOrO YBAAKHEHNS/CUNbHO MEPEMEHOrO yBnaXHeHUs

D
JKonoruueckas rpynna
runepkploTepMHan 1-#
runepkpuoTepMHan 2-a
nepkpuoTepMHas 1-m
NepKpruoTepMHan 2-8
KpuoTepMHan 1-a
KpuoTepMHan 2-8
cybrpuoTepMHran 1-a
cybkpuoTepMHan 2-9
reMuKpuoTepMHan 1-a
reMuKpuoTepMHan 2-a
AKpUOTEPMHARA
cybrepmoduneHas 1-a
cybrepmopunsHan 2-a
TepModuneHan 1-a
TepModuneHana 2-a
KoHCTaHTodHUNEHaA 1-7
KOHCTaHTodWNEHaA 2-9
cybroncranTodunbHas 1-a
cybroHcTaHTOMNBHAR 2-7
reMukoHTpactodmneHan 1-9
reMukoHTpacTodmneHan 2-a
cybronTpactoduneHan 1-a
cybronTpacroduneHan 2-a

tr.].,

Puc. 7. QoA eHAg 6azel Index scales



Bapanme 3. Ilpojenaiite cxomauyio paboTy I OUpeeiIeHUs
DKOJIOTHUECKUX [IapaMeTpOByYacTKa HOMMEHHOIO JIyTa.

3ananue 4. Cpapuure napaMerpbl OHOTOIIOB Jieca W IMOUMEHHOIO JIyTa,
3aII0JIHUB TaOJIHITY ;

ITapamerpsni YYacToOK JIHCTREHHOTO | YUYACTOK MOHMEHHOT0
cpeabl Jeca Jayra
™
KN
OM
CR
HD
TR
NT
RC
LC
IFH

3ananme S. Hcrmonwsysa cadit http://ceplrssiru/bio/flora/ecoscale htm
LIPOBEIUTEe MHIUKAIMIO YKOJIOTHIECKHUX ¢ IIpUMEHEHUEM OHOTOLIOB Jleca U JIyra
mkaJ1 Diotendepra, Jlangonsra u Pamenckoro.

3ananue 6. CpaBHUTE 3HaUCHUS OHOTOLIOB, 1IOJIY YCHHBIE ¢ UCIIOJIb30 BAHUEM
pasHbIX skojorudeckux Imxan. Kaxwe mixansl Hauboliee TOUHO OTpakaior
HapaMeTpbl OUOTOLIOB?



IIpaxkruueckasi padora Nel3

DOIYyKTYHPYIOINAA ACHMMETPHSI IPEBECHBIX H TPABSIHHCTHIX (o pM pacTeHHiT
KAaK TecT-CHCTeMA OIEHKH KavecTBA CPe/Ibl

Henn paboTbl - 0CBOUTH SKCIP ECC-OLCHKY KayecTBa cpe/Ibl 0OnTaHus
’KABBIX OPTaHU3MOB 110 (DITy KTY U YIOITIeH acHMMeTp M TUCTOBO H IITaCTHHEI
Oepesnl moBucon (Betula pendula).

Teopemtlecmzle 0CHOBbI

JLJ1s1 BRISIBIICHIS 3aTPSI3HSHUS O KPYIKAIOIIEeH cpeibl B KAUecTBE UHIUKaTOpa
MOKHO — HUCIOJIL30BATL (NIYKTYUPYIOIIYIO AaCUMMETPHIO  JIUCTLEB  OepE3bl.
Oy KTy UpyIONIas aCUMMETP UsI - He3HATUTEII bHBIC HeHATIP aBJICHHLIC O TKIO HEHUS
oT crporod OGwiaTepalbHON CHMMETPHH, 110 HEH MOYKHO CyJAHUTL O COCTOSHHU
HPUPOTHLIX HOUYJSIUHA U OKpyXKalomeh cpejpl. CylecTBeHHbIe HAPY MICHUS
CUMMETPHUM  JIMCTOBOM  IUIACTHHKH  CBHACTEILCTBYIOT O JEeUCTBHU
HeOJIaroIpUITHLIX (PAKTOPOB HA paCTeHUs.

3apanus

3apanne 1. Mcnons3y g pucyHoK | ipoBeiiaTe ciey FoIie H3Mep EHES

nmpoMepsl | — 4 cHAMAarOTCS IHMPKYJIEM-H3MEPUTENEM, YIOI MEXK/Y KATKaMH
(MpHU3HAK 5) U3Mepsercsd TpaHCIOPTHPOM. /IS 3TOTO IeHTp OCHOBaHHSI OKOIIKA
TPaHCIIOPTHPaA COBMEIMAIOT ¢ TOYKOM OTBETBIEHHS BTOPOI KXUIKH BTOPOTO
MOpS/IKa OT IEeHTPaJIBHOM SKWIKH. DTa TOUKa COOTBETCTBYET BEpIIWHE VyTIJa.
KpoMKy ocHOBaHHMA TpaHCIOpPTHpa HaJO COBMECTHTH C JIYUYOM, HAYITAM H3
BEPIITHHEI Y TJ1a U ITP OXO IAIIAM Uepe3 TOUKY OTBETBICHHS TPEThEI KHIKH BTOPOTo
nopsijika. Bropott myd, oOpasyromuii u3sMepsieMblit y roJ1, TOIy 9atoT, UCTIOIb3Y S
JWHEHKY. DTOT IIy4 HJET W3 BEPIHHBI yIWIa U NPOXOJHAT IO KacaTellbHOM K
BHYTpEHHEH CTOpOHe BTOpOH JKWIKH BTOPOTO TIOPSAAKa. Pe3yIbTaThl
ucciieoBanuii 3anocstes B Tabiuiry 13.1.
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Puc. 1. Cxema 1ip oMep OB, HCTIOIb3YEMBIX JJI4 OIIEHKH CTA0MIBHOCTH
pa3puTHg O¢pe3bl oBUCIION (Betila pendula)

1 - mmMpUHa JISBOM U 1P a BOU MOJIOBUHOK JIHCTA. J1J19 U3Mep EHUS JIMCT
CKJIAJIBIBAFOT ITOTI0JIaM, COBMEIAd BEPXYIIKY C 0CHOBAHUEM JINCTOBOU TUTACTUHKIL
3aTeM U3Mep AeTCd PaCCTOIHUE OT I'P aHULIBI TIEHTP aJIbHOM KIJIKH JI0 Kp asd JIUCTa.

2 — paccTOdHUE OT OCHOBAHUA 10 KOHIIA KIJIKU BTOPOTO TIOPA/Ka, BTOPOU
OT OCHOBAaHU JIUCTA.

3 — paccTOdHUE MEKTY OCHOBAHUSIMH IEP BOU U BTOP O KUJIOK BTOP OTO
TIOP SA/TKA.

4 — paccTOIHUE MEK Y KOHIIAMU TIEP BOU U BTOP OU 3KHITOK BTOP OT0 IO PAJIKA.

5 — yroa Mexay IIaBHOM KIJIKOU M BTOPOU OT OCHOBAHUA JIMCTA SKUJIKOM
BTOPOTO MOP4JIKA

3aganue 2. JIg4 MEpHBIX IIPU3HAKOB BEIWYMHA ACUMMETPHUH V PacTeHUU
PacCUUTHIBAETCA KAK Pa3JIMUKE B TP OMEPAX CJICBA U CIIPaBa, OTHECEHHOE K CY MME
IPOMEPOB Ha JABYX CTOpoHax. HHTerpajbHbIM IIOKa3aTelIeM CTaOWIBHOCTU
pasBUTHA IS KOMIUIEKCA MEPHBIX TIPU3HAKOB ABJISETCH CPEAHAA BEIMYHHA
OTHOCHUTEJIBHOTO Pa3iiMiud MEKIY CTOPOHAMH Ha MPU3HAK. DTOT TI0KAa3aTellb
PaccUUTHIBAETCA KaK cp eAHES ap HPMETHIECKOE CY MMBI OTHOCUTEIBHOM BETMYHHbBI
ACHMMETPUU TI0 BCEM TIPHU3HAKAM V Kaxaol 0CoOH, OTHECEHHOE K YHCIY
HCIIOJIb3Y EMBIX TP U3HAKOB.

B tabmmiax 1 U 2 IpHBOAHTCA MpHUMEp pacyera CpeJHeH OTHOCHTEIHLHOM
BEJIMUMHBI aCUMMETPUHM Ha TIPU3HAK I 5 MpoMepoB Jmcra v 10 pacTeHH.
BHecTH pe3yabrarhl H3MEp €HHH B Ta0IHILy 1:

Tabn 1.
Homep npusHaka
Homep 1 2 3 4 5
obpasna




JI I1 J [1I J| 1I JI IIf JI I1
1 18 | 20 | 32 |33 41 4 12 121 46 | 50
2 20 19 | 33 |33 3 3 14 13]1 50 | 49
3 18 18 | 31 [31 21 3 12 11] 50 | 46
4 18 19 | 30 [32 21 3 10 11] 49 | 49
5 20 | 20 | 30 |33 6 3 13 14 46 | 53
10 14 14 | 25 |25 41 4 9 8| 32 [ 32

3aganne 3. BruuciInTe OTHOCUTENHHYIO BEIHUMHY acUMMETPHH JUISI Kask/JJOTO
pH3HaKa. /(719 3ToTo MOIyIb pa3HOCTH MEX Ty poMepaMHu ciieBa (JI) u cripasa
(11) memar Ha cyMMYy 3THX K€ P OMEPOB:
/110
|J1+ 1T
Hanpumep: npusmax 1 |[JI-LI[/JJIHI| = |18-20)/]18+20| = 2/38 = 0,052.
[losrygeHHbIe BeJIMUUHBL 3a HOCSTCA B TaOUIHILy 2:

Tabn. 2. Becnomozamensnas madiya 0t paciema noKAa3amen Crnaduis HOCmu

passumuiz
Homep Howmep npusnaka Benuunna
obpaszua ACUMMETP MM JIHCTA
| 2 3 4 5
| 0,052 | 0,015 0 0 0,042 0,022
2 0,026 0 0 0,037 | 0,010 0,015
3 0 0 0,21 0,044 | 0,042 0,057
4 0,027 | 0,032 0,2 0,048 0 0,061
5 0 0,048 0,33 0,037 | 0,071 0,098
6 0,077 0 0 0,1 0 0,035
7 0,077 | 0,019 0 0 0,081 0,036
8 0,037 | 0,042 0 0,111 | 0,037 0,045
9 0,077 | 0,020 0 0 0,111 0,042
10 0 0 0 0,059 0 0,012
Beinuuna acuMMeTpuu B BLIOOpKeE: X=0,042

3az[aHne 4. BrraucianTh nokasareib ACHMMCTPHH UL KA OO0 JIMCTA. Z[.HE[ 2TOI'O
CYMMHP CBaTh 3HAYCHHA OTHOCHTCII BHBIX BCJIHYITH ACUMMCTPHH 110 BCCM 1P U3HAKAM

A JgersT  Ha o uWceno  npusHakoB.  Hampwmep, jgus omera 1
(0,052+0,015+0+0+0,042)/5=0,022.

3az[aHne 5. Berauciuth I/IHTeIpaHbelﬁ IoKa3aTelb CTaOMILHOCTH pasBATHA —
BCIIUHYHHY CPEIHCTO OTHOCUTCIBHOTO Pas3IMIMI MEKAY CTOPOHAMHU Ha IIPHU3HAK.




I[JIH 5TOI'0 BBIMHCIIAKOT CPCAHIOKO apH(bMeTqucKon BCIIMYHHY aCHMMCTPpHHA HJIA
BbI60p KH JIUCThEB. DTO 3HAUCHHE OKPYIJEICTCA 10 TPCTHEIO 3HA KA 1TOCJIC 3aIIATO H.

B HAIleM cirydae HACKOMas BeJIMY UHA paBHa:
(0,0224+0,015+0,057+0,06 1+0,098+0,03 5+0,036+0,045+0,042+0,012)/10=0,042..

3agaame 6. Ompejenure CTATHCTUYECKYIO 3HAYUMOCTh PazTHUMi MeKTy
BEIOOPKAMU 110 BeTHMUHWHE WHTeTPATBLHOTO MokazaTels] cTaOHITBHOCTH Pa3BHUTHS
(BeNTIIHHA CpeTHETO OTHOCHTETHHO TO PAa3IHIHSI MEX Ty CTOPOHAMHY Ha TP H3HAK).
Ha ocHOBaHMH [TOJTY UeHHOTO 3HAUSHIS OTIpeieTiTe Oall (CTeTle k) 3arp S3HeHIS
cpe/ibl oOuTanms Oepesnl.

Tabn. 3. [Iamubainsnad wikana oyeHKy OMKAOHEHUT COCINOSAHIUA OP2AHUIMA OM
VCA0GHOT HOPMBINO 6EIUHIHE UHINEZPAIbHO20 NOKAZAMENSE CIRAOUIbHOCTHU
pazsumust 0Jia bepesvt nosucioll (Betula pendila)

bamn Bennyuna oxasareiis ¢raOWilbHOCTH Pa3BUTUS
| <0,040
11 0,040 -0,044
111 0,045 -0,049
1V 0,050 -0,054
\4 >(),054

I —uucmo; Il — omnocumenvro uucmo («nHopman); Hl — saepasmneno («mpegocar);
IV — epasHo («onacHo»); V — ouens epasHo («8peoHo»)



IIpaxkruueckasi padora Nel 4

Hcenonnszopanne GayKTyHpY 0IMEH aCAMMETPHH ;KMBO THBIX 1151 OT[CHKH
KavecTBa Cpebl

Hesb paGorbl: 1IPOBECTU DKCIPECC-OLEHKY KauecTBa Cpe/bl OOUTaHUS JKUBBIX
OPTaHU3MOB 110 (QIIVKTY UPYIOITeHt acCHMMeTp MU HEKOTOPBIX TP H3HAKOB KUBOTHBIX.

Teopemtlecmzle 0CHOBbI

HeoTbemmemo#t uacThi0 MOHHTOPHHTA COCTOSIHHS BOJHBIX 3KOCHCTEM
ABIAIOTCS  OMOWHIMKAITMOHHBIE — HCCIIENOBaHUS, KOTOPHIE TMPEANoNaraioT
oOHapyXeHHe U olpejeleHHe 3KONOTHUECKH 3HAYUMBIX TIPHUPOJHBIX H
AHTPOTIOTEHHBIX ~HATPy30K Ha OCHOBE peakimii KUBBIX OpPTaHN3MOB
HEIIOCPEJCTBCHHO B cpejle uX oOuranus. B kauecTBe OMOMHIUKATOPOB U TECT-
CHCTEM MOI'YT OBbITb MCIIOJIL30BAHbL PAa3JIMYHBIC OPLAaHU3MbBL, OJHAKO JUIS
uccIeoBaHug HeoOXOAMMO BbIOMpaTh HauOoJIee UyBCTBUTCIIbHBIC OOBEKTHI,
KOTOPbIM XapaKTepHa BLICOKAS CKOPOCTh OTKIMKA U BBIP aKCHHOCTD IIAPAMETPOB.

DKOJIOTHUeCKUH cTpece BIUIeT Ha YCTOHUMBOCTD OHTOIEHE3a U 344 aCTY IO
LIPUBOAUT K (PCHOTUIIMIECKUM H3MEHEHMAM OCOOCH B HOIYJISIMAX JKUBOTHBIX.
HecnocobHocTh 0coOM HOpMalbHO pPa3BUBATHCS B VCIOBHUSX cTpecca TacTo
MPOSIBIISIETCSl B TOBBIMIEHHOW acuMMeTpuu OWiaTepalbHBIX — CTPYKTYD.
DIyKTY UpYIOMAst acCUMMETPHS SIBTISETCS OTHUM W3 BHJIOB JJaHHO M acuMMeTp HH.
CymuocTh MeToJa OIeHKH (QIVKTYHPYIONMEeH acHMMeTpHM 3aKiIiovaercs B
CpaBHEHHH CTAaOWILHOCTH pa3BUTHS ocoOel 3arpsa3HeHHBIX palfoHOB ¢ H3BECTHO I
3a JAHHO M HOPMOH O TKJIO HEHUHA.

Hanpumep, anaius dury kryupyiomeii acuMMeTpu puld U 3¢MHOBO JIHBIX
MOKET IPOBOJUTCS 110 METOAUKe OMOIOTMYECKOR JHATHOCTHUKU OKpYIKaromeH
cpeant E.M. Eropope#t. Onenxy crabwibnocru passutust Rana ridibunda wn
Alburnus alburnus somomsior o 11 (1-7 — npu3HaKu OKpacky: YHCIO HOJIOC U
IEITeH Ha OeJipe; TUCIIO LI0JIOC U ISITEH Ha T'OJICHH; YHUCIIO 1I0JIOC U I1TEH Ha CTO1IE,
YUCIIO 1ITeH Ha cimHe; 8—11 — IpU3HaKy KOXKHBIX HOKPOBOB: YHCIO IBITCH Ha
BEHTpaThHOH CTOPOHE BTOPOTO, TPEThEro M YeTBEPTOTO MAaIhIER; YHUCIO TIOp Ha
BEHTPaJbHON CTOPOHE TPETHhETo Mayibla) U 5 (1 -5 — MepucTHUECKHEe TP U3HAKU:
YHCITO TyUel B Py THBIX ITaBHUKAX, TUCITO Ty del B OpIONTHBIX ITa BHUKAX, TUCITO
*a0ep HBIX TEIMUHOK;, THCITIO TITOTOUHBIX 3y 00 B, THCITO Yenty B 60KOBO M THUHNN)
MO P (hoTEeHETUIECKIM TIOKa3aTeISIM.

3aganud

3aganue 1. C kaxoro upenapata pblo cHITh 5 MOP (HOIreHETUUCCKUX 1IP U3HAKO B,
¢ KaxIOI0 lIpenapata Jsrynek cHiaTh 10 11 MopdoreHernaeckux nmapamMerpos.
Januble usmepenuii sanectu B Taduuiry 1:



Taba. 1. Denocenemuneckiie NPUHAKU UCCHEOYEMBIX HCUBOTHHBIX

/laTa Hcenmomaurens Bu

MecTto chopa

(No No mpusHaka

[perapara | 2 3 4 5 k
M1 op | ajup | n jup [ n jup | a fup | 1 mp [ n [op

1

2

20

Hpumeuanue: Jl—Jlesdi CIMOpPOoHA, 1P — RPAGAsl CIROPOHA.

3aganme 2. [IpoBecTH oIleHKY BenWUIHHBI (QIYKTYHpPYIOMeH acUMMeTpHH IO
JTHCTIEpCHHA OTHOCHUTEIFHOTO pa3IHums MeX /Ty CTOPOHAMH, OCHOBaHHOH Ha OITeHKe
BEIMYMHHl JUCIIEPCHU Pa3iIudIud MexXJy CTOpOHAMH He OT HyIs (CTporoi
CUMMETPHH), a OT HEKOTOPOTO CPEJHEro pas3iIudus MexXJy HUMH, HMEIOITEro
MECTO B paccMaTpHUBaeMol BEIOOpKe ocobeit.

3aganue 3. /i aHaM3a acUMMETPUU KAYECTBEHHBIX IPU3HAKOB PACCUHUTATDH
cpejHee YUcIo acuMMeTp iaHbIX npusHakoB (YAIT) na ocoOb:

k
=14
YAIIl = —_
nk
e A; — YHCI0 acHMMETPHWYHHBIX TPOSBIEHWI Tpu3Haka [ (Yucmo ocoOei,

acUMMETPHUYHBIX II0 TPU3HAKy /), # — YHUCIEHHOCTh BBIOOPKM, k — HHCIO
TP U3HAKOB.

3aganue 4. Ilpopectn OalIbHYIO OIGHKY KadecTBa cpejbl OOMTAHUS B
COOTBETCTBUH ¢ TaOJIMIIeH, B KOTOPOU LIp uBe JeHbI KO3(hUITUEHTHI aCUMMETP UM
OneHka KadecTBa OKpYyIKarollel cpe/ibl B Oasuiax 1o HHTeIpaJIbHOMY 110 Ka3a Tello
cTaOWILHOCTH Pa3BUTHS JKUBOTHBIX

Kiace Kosddurment acmMerpuw coraacHo 6aTkHOH oTleHKe
| 2 3 4 5
(4ncTo) | (OTHOCUTEIBHO | (3arpa3HeHo) | (Ips3HO) | (OYcHB
YHUCTO) IPpA3HO)
Pu16n1 <0,35| 0,35-0,40 0,40-0.45 045- |>0,50
0,50
3eMHOBO JHLIC <0,50 0,50-0.,55 0,55-0.,60 0,60— |>0,65
0,65
Miexkommraromue | <0.35 0,35-0.40 0,40-0.45 0.45— [>0,50
0,50




IIpaxkruueckasi padora Nel 5

BHOMOHHTOPHHF Oprmammeﬁ Cp€Ibl HOCPEACTBOM OIICHKHU CcTAOH/ILHOCTH
PAIBHTHA NOITYJISIITAN [IPEBECHBIX paCTeHI/Iﬁ

He.]'[b: IMMO3HAKOMHUTHEA € METO JTaMHA MOHHATOPHHIA Opr}I{aIOH_[eﬁ CpeAabl
TOCPEJICTBOM OTTCHKH CTa OHIBHOCTH Pa3BUTHS IIOILY JITTAN IPEBECHBIX P acTEeHHH.

Teopemqecm/le O0CHOBBI

Cocrosnue ApeBOCTOS OLICHUBAETCA 110 €I'0 CTPYKIYPe, KOJIHYECTBEHHOMY
COOTHOIIIEHHUIO ACPEBLEB Pa3HbIX KATETOPUH U UX IIOBPEK ICHHOCTH Bp € JUTEIISIMHU,
Ooile3HsIMH, [OJUIIOTAHTaMH, OrHeM M japyrumu  ¢akropamMu. CocTosHHE
OmoreoneHo3a (PKOCUCTEM) OIPENEIIOT II0 COCTABY H CIPYKIYPE BCeX €ro
KOMIIOHEHTOB M HMX COOTBETCTBHIO YCIOBHAM MECTOIIPOM3PACTAHK M DTallaM
Pa3BUTHSL HACAKACHUA U 110 HAPYLICHHOCTH JIeCHOU cpeabl. OleHKa BKIIOYAET B
ceds ToKazaTelu COCTOSHUSI TPEBOCTOS U JIECHOM cpe/ibl B IeJIOM, B TOM THCIE
JlaHHBbIEe aHATN3a BUIOBOTO COCTaBa U CTPY KTY PHI IeHIp opUIbHOM SHTO MO day HBI
U JpYTHX KOMIIOHEHTOB JecHoro OuoreoneHosa. lIpu oIlleHKe cOCTOSIHHSA
Haca’K/IeHUH B KOHKPETHBIX OOCTOSITEThCTBAX MecTa W BpeMEHH ero MOKHO
IpejICTaBUTh Kak MTHOBEHHYIO (DPHKCAITMIO TIOJIOKEHWs HacaXJIeHusl Ha KpHBoi
IIEPEX 01 CHCTEMBI OT Y CTOHYHUBOIO paBHOBECH K yTpaTe y cTO MU MBOCTH U 1I0TEPE
LIpUCY IUX 5TOH cucreMe cBoMerB. OueBUAHO, 4TO (OpMa KPHUBBIX H3MCHEHUS
VCTOHYUBOCTH JIECOB, HCIIBITHIBAIOIINX BO3AeHcTBIE (haKTOPOB pa3HOH 1P UPO bl 1
IIPOJOJIKATEIBHOCTH, B Pa3jHUIHBIX CUTYallWsiIX U Ha pas3HbIX dTallax pa3BUTHAL
sKocHCeTeM Oy JieT HHANBHY aJlbHOH. OHAaKo B Ipejenax J000H U3 HUX MOXKHO
BBIJCIIATL THUIIOJOIMYECKH OJHOPOJAHBIE 30HBL 1 — 30HBI YCTOHYHBOIO
paBHOBecHs, 2 — 30HBI HapyMeHHoH yeTofumBocTh, 2.1 —c oOpaTuMbiMu U 2.2 —
HeoOpaTHMBIMH W3MEHEHUSIMH CBOMCTB U 3 — 30HBI yTpaueHHOH yCTOHIUBOCTH,
COOTBETCTBYIONUE THOETH HacaxkJeHuH. s xaxoro oTpeska KpHUBOi MOKHO
BBIJIETINTh 3HaUEHHS MOPOTOBBIX W MPEJIIIOPOTOBBIX IOKazaTelel U pHU3HAKOB
COCTOSIHHSI Hacask/IEHMH W yKa3aTh Y9acTKH 30H pHcKa. | [pHHATO BEIENATE TpH
KJlacca (KaTerOpHH) COCTOSHHS Haca’K/eHUM: cOXpaHSIONUX YCTOWIHBOCTh WIIN
Omonormduecku yeroiumBeix (1), ¢ HapymeHHoH ycerodumBOCTRIO (2) W
yTpaTUBIIKE YCTOHUUBOCTD (3). IIpHHAUICKHOCTE K TOMY WIH MHOMY KIIaccy
Y CTOHYHBOCTH OIIP€JEIISIOT 110 BEJIMUHHE TeKYy HIeT0 OTIAa H ero Xapaxkrepy, 110
pasMepy U IOJIOKEHHIO B JPEBOCTOE OTMHUPAIOINUX JACPEBLEB, CyMMapHO# poie
CYXOCTOMHBIX, BeTPOBalIbHBIX U OyPEIOMHBIX [CpeBbeB, 0O0pa30BABIIUXCH Ha
LOCJIeIHEM 110 OTHOUICHHIO K IIEPHOy HaOJIOICHUS BPEMECHHOM HSTalle KU3HU
HACa’X ICHHS, 110 CTELICHU 0clIa0IeHUs JKUBOH 4aCTH JAPEBOCTOS, IOBPEK ICHHO CTH
Haca IeHUI HaceKOMBIMU U TTaTOT€HaMH, IO Hapy IMIeHHOCTH WU coXpaHHoCcTH 40
JecHOR 0OOCTaHOBKH, O KOTOPOH MOKHO CyJHMTh IO CHWXEHHIO ecTeCTBeHHOM
MIOJTHOTHEI, ~ CBOMCTBEHHOM  JJaHHBIM  VCIOBHSIM  MecTa NPOHW3pacTaHui,
JecooOpasyioleit mopoie ¥ Bo3pacTHOMY 3Taly HacaxaeHus. OrnocperoBaHHO
CBH/ICTENILCTBYIOT © CHIKEHHH YCTOMUMBOCTH HacakJIeHHS CTPYKTypa H



pacronoeHe Ha TIIOMIATH CKOIUIEHHI cyXocToA M Baleka, H3MEHeHHE LBETa
XBEOMH JTHCTEBI ¥ 0CHOBHO MM SHAYHUTE TbHOF M A CTH Aep ¢Bb €6, Ha THYHE HA HIX
HEKp 030B, IHTEH, HANETOE, IIp &KJACBpeMEeHHOCTh MX ollaja HIH VBAJaHMA,
EO 5P ACTHAA ¢TIP VKTYPAXEOH.

IMpyu yxyAIIeHIM KaudecTBA ATMOCHEPHOro BO3AYXa M I30BITOUHOM
HAKOIUIEHHH KAKHMX-TH0O Tra3000pasHbIX sarp ASHAKINHX Beecets (3B) vy
HEKOTOPBIX HAMOO0NEE UYBCTEHTECIBHBIX pACTEHHII OTMEUANTCH P a3IHUHBIE
BU3VANBHBIC H3MCHCHMA: MIMCHCHME OKpP aCKH, OTMHP AHHE TKAHEH (HeKpo3bI) U
Ap., 4TO TIPHBOJUT K HAap VIICHMIO I olecea $oTOCHHTEsa WIH I10IHOMY €ro
I €Kp alll €HHIO BILTOTh JJO OTMEHP AHHA KIETOK.

ITeime EBIZBIEACT HAP VINCHME PaboTBl JBIXATENBHBIX IYTEH EIUIOTH [0
pasmmHpx  sabonesammii BJII u nérkix, mOpoBOLEIPYET MPOCTYAHBIE H
ANTEPIIYECKHE 320 0 IEBAHITA, KAIIIENb, ¢II¢30 TEUSHHE.

K ocBeHHBIM ITOKA3aTENEM KO Y €CTEA MBI, 0caKaroIelica 3 B0 50yXa Ha
MOBEPXHOCTh 3EMIH M cofepskamneii enbmi pag 3B (BbIOp 0¢hbl Kep aMITUECKHX,
LIEMEHTHBIX, KHP IIMYHBIX 3aBE0J0B, YACTHUKH IITHH U acihals TOBOTO ITOKP BITHA,
P OCTO HYACTHYKH II0YERI M PAasiHUHBIX COJel), MOMKET CIOVIKHIb CTEMEHD
SaTIBITEHHOCTH  JIHMCTOBBIX  IIMACTHHOK  [IMP OKOMMCTECHHBIX  JIPEBECHO -
Ky ¢Tap HUKOEBIX IOP o] B p asMHUHBIX MeECTAaX HMCCICA0EBAHIEL ¥V JOp oTH, BO3IE
TP O MBIIIIEHHBIX TP €PMATHI, 3 IBIX IOMOE, B [IAPKe, ¥V BOJ0€MA.

Jaganma
3aganne 1. CocTaBhTe OMMCAHIE JIP €BECHOT 0 AP Y ¢a Ha ITp 00 HBIX ITIO I/ AX
pacronokeHHbIX B: 1) IenrpansHom nmapke . ILIL. Benoyeora, 2) Ap eBecHbIe
HA ¢ CHHA PAJIOM ¢ TP 0 e el HacTeio Jop or. OIHIIIHTE ¢OCTOAHME THCTh€E HITH
XBOH Ha Jep ¢BhAX, OTMEUad IP M3HAKHA, YVKA3AHHBIE B Ta0mme. PesyabTaThl mo
KAXKJOMY BHAY (TI0P 0J1¢) P ACTEHMIIIIP ¢A¢TABBTE B TAD MMHOH hopme.

Tabn ! Xapaxm epucmusa Kam e2apuil cocMaaHLa Oen €8b e

Kareropma HononHurensHoie
(OCHOBHBIE NPHIHAKH
JepeBben [PHIHAKH
| 2 3
XBoiiHbIE NOPOILL




| - Ges npusnakos
ocinabnenuns

XBox 3enenas Onecra-
a8, KPoHa Iycras,
OPHPOCT TEKYIIEro roja
HOPMAAbHbLIH [U18 1aH-
HO# NOPOAkLL, BO3IpACTA,
VCII0BHIT MeCTa NpoM3-
pacTaHMs M ce3oHa

2 - ocnabnelnkle

XBOA Y4CTO CBET/IEE
ODLIYHOIO, KPOHA Clla-

DoakypHas, NPHPOCT

VMEHBLUICH HE Oonee uem

HaMJI0BHHY NO CpaBHE-
HHK ¢ HOPMAJIEHLIM

Boamoskub! npuiHaku
MECTHOIO NoBpeAae-
HHUA CTBOJIA H KOpHE-
BbIX nan, sersell

3 - CHNLHO
ocnabneHdsle

XBOA CBET/IO-3e/1eHAN
HJIH CEPOBATAN MATOBAA,
KPOHA QXKypHas, [1pH-
pOCT yMeHblleH Donee
4eM HANONOBHHY MO
CPABHEHMIO ¢ HOPMAJib-
HbIM

BoaMokHb! npu3Haku
NOBPEAKIACHHA CTBONA,
KOpPHEBLIX AN, BeT-
seil, obbesanns XxBon,
BbIPAKEHHbIE CIlb-
HEE, 4YEM Y npeabiay-
uieH KaTeropuu je-
PEBLER; NMONLITKN 10-
CENIEHMs WK y/laB-
lieecs MeCTHO 3ace-
JIeHHE CTBONIOBLIX
BpeauTeseil Ha cTro-
J1e MH BeTBsX

4 - yeeixawume

XBog cepad, KenToBaTas
HIIH e TO-3e/1eHas,
KpOHA 3aMeTHO u3peke-
HA, IPHPOCT TERYLLETO
rofa ele 3aMeTeH WK
OTCYTCTBYET

IMTpuanaku nospex-
JRHHA CTBOIA H IpY-
rux yacTei jgepesa
BhIpAMEHRl CHILHER,
yeM y npeasaymeii
KaTeropul, BO3MomK-
Hbl IPHIHAKH Facele-
HHA Jepesd CTBOJIO-
BEIMH BPEMTEIAMY
(CMONIAHBIE BOPOHKH,
OypoBan Myka, Hace-
KOMBIE HA KOPE. 001
KOpOoi H B ApeBecHHEe)




XBOA cepan, kelTas Win
Oypas, KpoHa 4acTo ui-
5 - cyxocToil Te- |pemeHa, MeJIKHe BeTo4-
EVIIErO MOfa | KH COXPaHsiOTCes, Kopa
COXpaHeHa WK OCkIla-
JIACK JIMIIE YACTHHHO

[Mpusuakyn npeisLy-
e KaTeropuu; B
KOHIE ¢e30Ha BO3-
MOGKHO HAIHYHE Ha
HACTH [1ePeBa BbINeT-
HBIX OTBEPCTHIT HACEe-
KOMBIX

XB0A OCRINANACL MITH
COXpaHHIACh ML Yac-
THHHO, MEJIKHE BETOUYKH,
K4K NpaBsuio, odnomm-
JIHCh, DOILILAS HACTh
BETBEH W KOpB! OCBIITA-
Jachk

6 - cyxocToii
NPOLLIEIX eT

Ha creone u BerBsix
HMEKOTCH BbLIETHBIE
OTBEPCTUR HACEKO-
MbIX, O] KOpOoil -
oOWILHAR OypoBas
MYKd M IpHOHHLA Je-
peBOpa3pyILIaKIIMX
rpubos

JIMCTBeHHBIE TIOP O7IbI

Jlucrea senenan, Gne-
CTANIANA, KPOHA rycras
NPHPOCT TEKYIIETD TOAA
HOPMAZIbHBI 178 1aH-
HbIX NOPObl, BOIPACTA,
yenoBuil MecTa npous-
PACTAHHA M CE30HA

() — Ge3 npu3Hakos
ocnabnenus

JlucTea 3encHan; KpoHa
| — ccnabnennple |caaboamypHas, NpUpocT
(B KpoHe 70 25 % |MomeT OpiTh ocaabaen

CYNHX BETBEH) [MO cpaBHEHHIO C HOP-
MANLHEIM

MoryT OuITh MECTHBIC
MOBPCHKICHIA BETBEIT,
KOPHEBRIX an u
CTBOJIA, MEXaHHYe-
CKHE NOBPSHEIEHNA,
CAMHMYHEE BOOAHEIE
noberu

JlncTea Mensye wim
CBETNEE 0ORIMHOIN,
I'lpE)KJ:lﬂEPEMEHHD ona-
JaeT, [{ana IIEPE}KEHE

2 — ocnabnenunsie
{cyxux serseil
25-50 %)

3 — cuneHo ocnalb- | Jlucrea Menbye wian

JICHHBIE creTnee o0LMHOI,
{CyxXHX BETBEil |[NpemaeBpeMEHHD ona-
50-75 %) JIa€T, KpOHA H3pekeHa

[puanaky npesiiay-
el KaTeropuH Bol-
padeHbl cHbHEee, Mo-
MBITKH NOCENEHHA
WIIH YIABIIHECA Me-
CTHRIZ MDCENEHHH
CTBOMIOBLIX BPEOAHTE-
nefi, cokoTeueHne u
BOAAHBIE no0ern Ha
CTBOJIC M BETBAX
[puanakn npensay-
e KaTeropHH Bhl-
PaARCHBI CHIIBHEC,
HOMBITEH (OCEHEH I
IWIH YIABLIMECH Me-
CTHBIE 3ACENCHHUA
CTBOIOBEIX BpEIHTE-
J'Iﬂf:I, COKOTEYEHHE 1
Bogansie nobern Ha
CTBOJIE H BETBAX




4 — yerixawmme
CYXOKPOHHBIE
(B KpoHe Oonee
75% cyxux BeT-
Beit)

HITH #enTee 00bMHOI,
MPEHIEBEPEMEHHD OIa-
AAET WITH YBAJAET, Kpo-
Ha CHJIBHO H3PEHEHA

JIncTea Menkye, CBETIEE

Ha cTeone n seTeax
BOIMOMHE] TPHIHAKH
JACENEHHA CTBOIO-
BLIMH BpEIHTEIAMH
(BXOJHEIE OTEEPCTHA,
HACEYKH, CORKOTEYS-
HHE, DypoBas Myxa H
OMIIKH, HACEKOMBIE

Ha KOpe, No1 KOpDii 1
B IpeBecHHe); 00llb-
HEIE BOAAHBIE Noderu,
YACTHHHO YCOXIIHE
HIIH YChIXAHUIHE
Ha creone, BETBAX |
KOPHEBLIX 1anax 4ac-
TO MPH3IHAKH 3acene-
HHA CTROTOBLIMH
BpEeIHTENAME 1 M0-
pameHHa rpudavn
HmewTca BeIISTHRIE
OTBEEPCTHA HAce-
KOMBIX Hid CTBOIE,
BETBAX H KOPHEBBIX
Tianax, Ha Kope Hnoj
KOpOoil - rpubHIua
M0I0BEIE TENA TPH-
boB

JlucTea yeoxna, yeana
HITH NpekIeBEPEMEHHD
Onana, METKHE BETOUKH
H KOPd COXPaHHIHCE

3 — cyXoCToil
TEKYIIErD roja

JlucTea W 4acTh BETBEH

ONAMH, KOpa pazpyieHa
HITH OTana Ha Bonkme

YACTH CTBOJA

6 — cyxocToil
MPOULIBIX JIET
(cTapmiii)

IIp 1 HeoOx0AHMOCTH D OJIee JleTallb HOTO H3Y4 €HHSI COCTOSIHHSA JIPEBOCT O ©
Menbi HX MoIp 0010l XapakTep HCTHKH JI0 Ty CKAETCS BB eZTeHHe JI0 IO THH T €.JTb HbIX
KaTeropHH MAepeBbep. Tak, BerpoBal H OypeloM YYHILIBAKOT OTAENBHO C
yKazaHHeM Bp eMeHH HX o0pazopaHHs (HanmpHMep, Ul XPOHHLIX Jiep eBbeR 7-i
KaTeTOpHA —BEeTPOBA, 8-51— Oyp emmoM, HHAeke "a" — TeKymero rofaa, Haaekc "6" —
I OIILIBIX JIET ).

Samaune 2. OneHKAa COCTOSHHA aTMocepHOTO BO3AyXa HAa HAJIHYHe
HEeKOTOPLIX 3aIrps3HHT eflel] [0 p acTeHHAM—HHIHKaTopaM.

CocTapbTe ONHCAHHe [JIPeBEeCHOTO Spyca Ha MNpoOHBIX IUIONIafIsIxX
pacnomokeHHbx B: 1) I{enrpamsuom map ke uM. ILTI Bemoycora, 2) ap eBecHbIe
HacaKAeHHsI p SIZIOM C IIp 0e32Kel 4acThIO 0P OT.

OueHHTe MOBP eXKAeHHS, HCMOb3Y A NaHHble Tabauipl 1. [o BEBIeHHBIM

MIPpH3IHAKAM IIOBP COJeHHA PAacTeHH COelldlh BRIBOS O Xap aKTepe H30BIT 04 HOTO
HaKOILTIEHHA FﬂSODﬁpEBHLIX SaIpASHAKIIHE B CII CCTE.



Tabin. 2. TP sHaRIL N0 D EHCOEHIUA HEKOMOPbX APEGeCHbIX PacmeHill
& JASUCUMOCILL O Pa IMLYHBIY 3020 2 IHAIOUIX BELLHECHIE.

I az00bpai-
ML warpas- B (nopoaa)
HHTETE

Baeuime ITpTakI mo-
BPACICHIA PACTOHIN

| Cocna obrixnosen- | Tlody PEHINE KOHUITEOR 171
_HaR | (xnonnoK)
Ems obusnopennan | Xpos Gyvpeer i onataet
| '.’L_'-EIJI.!i."}hl-x‘ MEAIVAILTRG-
Jirokcin Ka¢n avepukancknil | Boe obecHBeBaHIIE TIl-
cephl CThen
- | UNEHE MAT0S YICTO BI-
0B, KPOME CAMRIX VOTof-
HIBG, I 10X HOTHOR
OTCYVICTRINE
| Hger |:1-u.;1'~:,s‘. IEHHEX Y-
CTROB XBOIT MEHSETOH 07

IETeHOTO 30 KDacHOBRAT-

Mnmaiimmsn*

ITirxta esponeiickas

OVpOro
(PropicThil === =
: hpas TcTees oGecHBe-
BT
. BAKTCH. VIKAA KPACHD-
AGpikoc OVpas nooeca orIeI8eT
OTMEPIIVIY 9ACTE TICTA OT
AR
konnmd nra npuoeGperaiot
KPaCHOBATO-KOPITMHERLI
Cocia Befbaytona :
HBCT. HAOTHIACTCH Rpall-
B ETill]

| HATOCTE XBOIS

KpacHosaTO-mypIyVpHLe
| TOMKIl HA CTAPLIX THCTRAX
-:r11:|-.’r11-:| DUOHTTARRMIOE Ha KOpe JepeRben

kaén AMCPIhaHC kI

Jananue 3. Onp eaeleHHe 3arpPsiHeHHS OKPYKAOINeH cp e1b] [LUILIO [10 e
HAKOIUIE€HHIO Ha JIHCTOBbIX [UTa CTHHKAX P acTeHHH.

IIp OH3BECTH OTOOP THCTLER ¢ ITP OOHBIX ITTOII A 0K (CM. 3aJaHHe 1.) JTHCTEA
leAyeT OpaTh He 2aTeHEHHEBIE APYIHMH 44 CTAMH PacTeHHH, ¢ 00eHX cTOPpOH — COo
CTOP OHbI HCTOYHHKA 3arps3HeHHA H ¢ 00paTHOH, Ha BbicoTe 1,5-3,0 M (BhIcOTa
101 BO3J¥Xa Ha YPOBHE JbIXaTellbHbIX Iy TeH 4eloBeka). IIpH BeIDOp e Cleqyer
HCKTIOYHTL  TIOpakeHHe JIHCTheR BpeJHTETSIMH, MYYHHCTOPOCHIMH HIH
P KAaBYHHHBIMH TpHOaMH, T.K. 3TO JacT adcofIOTHO HeJOCTOBEPHYI0 KapTHHY.
OJHOBpEeMeHHO CJIey €T 0TOOPaThJIHCTRS C Jep eBbeR, P OH3PACTAIOIIHE B YHCTOH
30He (KOHTP0JIb). IIp OH3R eCcTH aHAIH3 KONMHYeCcTEa MBUTH Ha JIHCTBSIX HCTIONb3Y S
VKa3aHHbIe HIDKe MeToAbl. Cp aRHHTE [OTy4eHHBIE P €3¥JIETaThL

BH3yanbHbIH, TP /1B ApHT €IEHBIH. Bb10paHHbIe THCTHA MOKHO HE CPbIBATh, 4
P OCTO TMPHIOKHTLE K HHM KI1eHKYI0 JIeHTy CKOT4a, 3aTeM OTpe3aTb Kycodek
CKOTHa H aKKYPaTHO OTJEIHIb €r0 OT JiHcTa. KyCcodKH CKOT4Ha MPHKPelHTh Ha
mHcT OermoH 0y MarH THIIA ATbOOMHOH, TA€ 3apaHee 0OTMETHTb No TOUKH H ¢/lelTaTh
e¢ ormcaHHe. KomHdecTeo o0paszloP — He MeHee TPEX ¢ KaXKI0H CTOpPOHEBI H He
MeHee [IeCTH € KaskKA0ro Jep eBa TOYKH-ITIOMa KH. [lep eBbs A0MHBI ObITH 0/JTHOH
0P OAbIB KOMHY eCTR e He MeHbIIIe TpeX. Camasi oAX0/AIIas1 [Iop 04a — TOTIOJb.

Boslee TOYHBIA KOJMHYeCTBeHHLIH. B adopaTopHBIX YCIOBHAX Ha
abopaTOPHBIX Becax B3R elIHRA0T Ky COY €K BI1aKHOH BaThl, 3aBePHYTHIH B KAJIbKY



(o 0,001 ). Jlucr ymibl (TOIOS) THIATEILHO OOTHPAIOT HTOH BaTKOM ¢ ABYX
CTOPOH (pa3sBOpadHBaTh KaJIbKy CleAyel ¢ [HOMOIIBIO IIHMHIETA), IIOCIE 4Yero
B3BEIIHBAIOT B KaJlbKe ITOBTOPHO. Maccy 1mbuin (P) paccuurbBaioT Kak pa3HUIy
MEXJy BTOPBIM M TlepBBIM B3BemmuBanueMmM (P=P2-P1). llmomanaer mamcra
BBHICUUTHIBAIOT IIyTEM oOMepa JTHCTOBBIX IUIACTHHOK BJONH (&) 1 monepek (b) u
VMHOKeHHeM Ha Tiep eBo THo i konddurent (k): S=a«b«k

Kosdduruenr konebiercs 1uist pa3mmaHBIX BUI0B ToTonel ot 0,60 10 0,66.
Koneunsiit pe3y abTat BHITIS AUT Tak: M=P/S (Mr/cm2),

rae: M —Macca el Ha |1 eM2 mHeTAa.

Boutee clioHBIM SIBIISIETCH KoJIMdecTBeHHbIN anains. [Isurs embiBatoT ¢ 30-
50 nucTHEB KUCTOYKOH B IIp e IBAPUTEIILHO B3BEIICHHY IO HCIIAP UTEIIBHY IO YA IIIKY ,
BOJlY YU4pHBAIOT, YAIIKy C IbUIbIO BBICYIIMBAIOT B CYIIWILHOM KAy HpH
temuepatype+105°C o nmocrossHHO T Macchl, a 3aTeM B3pemuBaloT. KojaudecTBo
IIBUIM PACCUUTBIBAIOT BMI" HA ¢M? J1KcTa. [ [o1y ueHHbIe JaHHbIE 3aHOCAT B TaOJIHITY
3.

Tabn. 3 — Peavismamul onpedeneHiis KOAUHecmea nblitt Ha AUCIbIX

MecTo B3ITHS [ Imoma s mucTheB, cM? | KoamduecTBo NBIITH

(Touka) MI/cM2 % OT KOHTPOJIA

Cp ABHUTE PE3YIIbTATHI OIIPESACIICHH KOIMHUYCCTBA IIBIIM Ha JTHCTHAX U CHCIHATH
BBIBOJ O CTCIICHH 3alBIIICHHOCTH aTMO c@ep HOTO BO3JIyXd Ha ,I[&HHOIL/'I TCPPUTOPHH
H CT°'0 Ka4YCCTBE.




IIpaxkruueckasi padora Nel 6
Menuko-3K0/10rmvecKi il MOHHTO PHHT €OCTO STHHSE 3710 POBbSI HACETTCHHS

Hennb: IpoBecTH MOHUTOP HHT COCTOSTHUS 3I0POBbS Hace IeHus T yIbCKOH
o0JacTu.

Teopemqecm/le O0CHOBBI

OreHka pHcKa 370POBHI0 UelMOBeKa, KOTOPHIM 0O0yCIOBIHBaETCS
3arps3HEHAEM OKPYIKalfomel cpesibl, SIBISETCS B HACTOSITee BpeMs OJHON u3
BOXHEHTITHX MeTUKO-3KOTOTHIECKHX MpoOIeM, pererne KoTopoi noTpedoBaio
co3panust HHGOPMAaNUOHHOTO (GOHIA MEIUKO -3KOJIOIHIECKOI0 MOHUTOPHHIA B
BHJIC ABTOMAaTU3UPOBAHHBIX 0a3 JaHHBIX U pa3paboTK KOHIETITYall bHO W MO JIeiIn
HCCIIey eMOM IIPeAMEeTHOH 00acTy, OLpeJelsionel nepedeHb HeoOX0 TMMbIX
HOKa3aTelIeH U CTPYKTY Py HH(GOPMAIIMOHHBIX HIOTOKOB ¢ y Ka3aHUCM B3aUMOCBI3eH
MEK/Ty HAMM.

Me ko -3KoI0THIecKHe HCCIeA0BAHS, [IPOBEACHHBIC B Pa3IMUHBIX 110

PP O THO-KTIMaTHIECKAM H COTMATbHO-YKOHOMHUUYECKHM VCIOBHSIM TOPO1ax,
CBH/IETENTLCTBYET O TEPCIEKTHBHOCTH HKOIOTHUECKOTO TOJX0Ja K aHalu3y
COCTOSTHFIS 3/T0P OB HacelIeHH s, P e Ie BCeTo, TeTeil.
MeToIoTOTHYECKHe TIOXOBl K aHalu3y COCTOSHWS 3J0POBBSI HACEISHHS C
VIETOM HKOJOTHYECKOTO COCTOSIHHSI OKpyIKalomeil cpejpl CBS3aHBI C
NpUMeHeHHeM oOmmelf TeopHWH CHCTeM ¥ OTEHOYHBIMH  SKOJIOTHIECKAMHE
HCCIICAOBAaHMSIMH B TUTHCHE, SIHICMUOIIOIHH 1 MeuuHekol reorpaduu. [lpn
STOM B KadecTBE OCHOBHOTO cHcTeMooOpasyromero ¢Qakropa IpH3HaeTcs
3a00JIeBAEMOCTD HACCIICHHS, & BCE OCTAJILHBIC Y CIIOBHSL, B TOM YHUCIIC U IIOKA 34 TCIN
JCSITCILHOCTH CETH 3/ paBOOXPAHCHUS, PAaccMaTpUBAIOTCA KaK IapaMeTphL,
BO3/IeHCTBY IOIIHE Ha 310POBbE HACCIICHUI.

OcCyIIecTRIIsISL PerHOHAIBHBIC MEINKO-DKOJIOTHIECKUE HCCICIOBAHU B
METOTHIEecKOM IDIaHe HeoOXOJMMO: BO-TIEPBBIX, Y€TKO OTPEJeTUTh METOTHKY
Oy YeHHS Pelpe3eHTaTHBHBIX JaHHBIX (KOHTHHT€HTH 00c¢TIe Ty eMOTO HaceIeH s,
skooTHdeckue  (hakTophl  cpeapl, moadop  ¢akToOpoB pHCKa, BHIOOD
NPOCTPAHCTBEHHBIX W BPEMEHHBIX EJWHUIT JIS aHallm3a), BO-BTOPHIX, —
dopMaTm3OBaTh W CTAHJAPTH3IUPOBATH 0a3y HMCXOTHBIX MapaMeTpoOB, a TakkKe
NPUMEHUTH HauOollee aeKBaTHbIe MeTO B 00paOOTKH JTaHHBIX, TI03BOISIONTHE
OIHO3HATHO HHTEPIPETHPOBATh Pe3yJIbTaTsl B HacTosIee BpeMs ke OUEBH THO,
YTO KOJIMYECTBCHHBIC METOIbI aHAIM3a HE TOJBKO IIPEIIOYTHTCIbHES
TP & JUIHO HHBIX OIICATEIbHBIX, HO HeO OX 0 UMbl JIS 10Ty YeHUSE MH(MO P MA THBHBIX
1 0OBEKTUBHBIX PE3YIBTATOB.

CurcreMa MeJIHKO-3KOIOTHYECKOI0 MOHUTOPHHIA HAIPSMYIO CBI3aHa C
MeIUIMHCKOH reorpadueii, a B COBPEMEHHBIX PealusiX U ¢ FeoHH(GOPMaIHOHHbIMA
cucreMamu (IMC), T.e. ¢ npusiskoil Meauko-reorpaduueckux JaHHBIX K
mappoBBEIM  MOJIENsIM  KapT. Ha TocymapcTBeHHOM YpOBHE BO3HHKIA
HeOOXOMMOCTh OPTaHHM30BaTh IENbHYIO CHCTEMY, KOTOpas IO3BOTIIA OBl
o0BeIMHUTH B cede TMapaMeTphl OKpYKafolell cpeIbl 1 MoKa3aTeln 3J10POBbI



HACCJICHWS, [POAHAIM3UPOBATL M NPEJACTABUTL JIHMIAM, I[P MHUMAOIUM
yIIpaBICHYECCKUC PEIICHUS, BO3MOXHbIC BaPHAHTHI COBEPITICHCTBOBAHUS CUCTEMBI.
[esb TakOH CIIOKHO N CUCTEMBI OUEBHIHA U [IPOCTA — 3TO VIIYUIICHHUE COCTOSHUAA
YETOBEUECKOTO 3JOPOBBSl IyTeM CHIDKEHUS BIMSIHHMSI HeraTHBHBIX (DaKTOPOB
OKpYKaroIet cp e/Ibl.

Meuko-7KoTOoTHYeCKHiT MOHMTOPHUHT 10 CYTH SBIsIeTcsl  ocoOoit
Pa3HOBHTHOCTHIO OHOTOTHIECKOTO MOHHUTOPHHTA, 0 OBEKTOM KOTOPOTO SIBISIETCS
YEeITOBEK.

3amanns

3ajnanue 1. OcHOBBIBASICH HA JTAHHBIX CAUTOB:
https:/tularegion.ru/obshchestvo/ekologiva/
http://71.rospotrebnadzor.ru/document/cos doklad/
https://minzdrav.tularegion. ru/activities/performance-reporting/
IIPOBEANUTE aHAIN3 COCTOSHUS 3 10poBbs Hacesrenust Tyabeko o Oiractu 3a
HoCHe [Hue S JIerT.

3aganmne 2. OTpasuTte AMHAMUKY 3a00T€BA@MOCTH Pa3HBIX BO3PACTHBIX
TPYII HaceleHus W 10 pas3HBIM Tpymiam 3adoleBaHHiM (cep JEUHO -COCY IUCTOH
CHCTEMBI, OPTaHOB IHITIEBAPEeHMSI, KOKHBIe O0Te3HN U T.71.) B BuJie rpahuKkoB H
ructorpaMM. OOcy TuTe oIy YeHHBIE pe3yabTaThl YeM 00y citoBIeHa BHISIBICHHAS
auHamuka? Yto MokeT OLITh Hp iauHo i 3a0oeBanuit?
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