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1 Ienu 1 3ajauM yueOHOH AMCLUILTHHBI

IJeab ocgoeHust AUCLMTIIMHBI — U3yueHUe TeOPeTUUeCKUX OCHOB OLIEHKU COCTOSIHUS U
YCTOMUMBOCTH 3KOCHUCTEM W WX KOMIIOHEHTOB TIpU Ppa3/IMUHBIX BUJAX TIPUPOJHBIX U
AHTPOTIOTeHHBIX BO3/leHCTBUM.

3aoauu oucyunauHbl:

— u3yueHHe TeOpeTHYeCKUX OCHOB U CYILIECTBYIOIIUX MeTOJOB OLeHKHA COCTOSIHUS
Ha3eMHBIX U BOJHBIX 9KOCUCTEM U UX KOMITOHEHTOB.

— aHaJ/IM3 COBPEMEHHBIX TPe/ICTaB/IeHHM 00 OIleHKe YCTONUYMBOCTH HAa3eMHBIX U BOJHBIX
9KOCHCTEM K pa3/IMUHbIM BU/IaM BO3/eHCTBUS.

2 TpeGoBaHuA K pe3y/IbTaTaM 0CBOEHHS AUCI{UTITHHBI

[Mporiecc wW3yyeHWs] AUCLMIUIMHBI HampaejieH Ha (OPMHUPOBaHKE TPOgeCcCHOHATbHOM
KOMITeTeHI[UH:

— crnocobeH ompesesisiTh TIOKa3aTequ KOJIOTHUYeCKUX LieJiel YCTOMUMBOIO Pa3BUTHS
(ITK-3);

— CIIO0COOHOCTh AHA/M3WPOBATh HAyuHbIe [aHHbIE, pe3y/IbTaThl SKCIIEPUMEHTOB U
Habmopenuit (ITK-4);

[InaHupyemble pe3yjbTaThl OCBOEHMSI TPAKTHUKU, COOTHECEHHbIe C TUIAHUPYEMBIMU
pe3yJibTaTaMKi 0CBOeHUs1 00pa30BaTe/IbHOM MPOrPaMMBI, TIpe/ICTaB/IeHbI B Tabsuile 1.

Ta6n1/1ua 1- HJ'IaHI/IpyeMbIe pe3y/abTaThl O6yquI/IH IMMpH U3yuyeHHr JUCLUITIIMHBI, COOTHEeCEHHbIE

C TUTaHUPYEMBIMH Pe3yJ/IbTaTaMHi 0CBOeHUs1 00pa30BaTebHOW TPOrPaMMbI

Ko Koa 1 HaumMeHOBaHHe Kopg
KOMl‘leIEl“eH HaumeHoBaHue HMH/AKaTopa Ilnanupyemblii pe3y/bTaT 00ydyeHHsl | MoOKasarte-
-~ KOMIIEeTeHI[UH JOCTYDKeHUS 10 JUCLUII/THHE st
" OCBOEHHS
I/I’H-ln}(.3: 3HaeT 3HaTh!
TIOAXO/BI K 1. cymectByrompe criocobs! 1 Metogs! | 3(ITK-3)1
OTIpe/Ie/IeHNIO KOJINUeCTBEHHOU OLIeHKH
IHAYMMBIX aHTPOINOreHHOro  BosfedcTeusa  Ha | 3(ITK-3)2
KOOI MYECKIX 9KOCHCTEMbI ¥ UX KOMITOHEHTBI;
ACTIEKTOB U CBS3aHHBIX | 2+ MOAXO[BI K BBIAB/IEHHUIO IPUPOJHBIX
C HUMU 3Ko/Iornyeckux | PaKToOpoB, OTBETCTBEHHBIX 3a
BO3/IeHCTBHI. COXpaHeHHe HOPMaJIbHOT'O
(YHKIIMIOHMPOBAHHSI 9KOCHCTEM.
NA-2nxs: Ymerts:
1. ompefienaTb  KonuuecTBeHHble | Y(IIK-3)1
— yMeeT BbIOMpaTh N
Cnocobex OLIeHKM yCTOHUMBOCTU SKOCUCTEM;
MOJX0/bI K
orpeieNisTh 2. pamwxkupoBaTh 3Kocuctembl 110 | Y(IIK-3)2
oTpeZie/IeHHI0 o
TI0Ka3aTesu YPOBHIO YCTOMUYMBOCTH;
3HAUMMBIX N
IK-3 9KOJIOTUUeCKUX 3. cocTtaBiATh KapTel ycroiuuBoctd | Y(ITK-3)3
o 3KOJIOTUIeCKUX
esei 9KOCHCTEM K pa3/MuHbIM  BHJAM
L acIieKToB; o o
YCTOWYHBOTO aHTPOIOreHHbIX  BO3JENHCTBUH U
pa3BUTHSA — ymeer WCTO/Mb30BaTh  MX  TIPU  OLieHKe
ycCTaHaB/IMBaTh 9KOJIOTUYECKOT0 COCTOSIHUSI 9KOCHUCTEM
KpUTEpUH yCTOUHUBOIO | MPOTHO3€ 9KOJIOTUYeCKUX
PasBUTHA. MOC/IeICTBUM WX  AHTPOIOTeHHOU
TpaHchopmarn.
4. paboratb ¢ wuHbpopMmarmern wu3 | Y(IIK-3)4
Pa3/TUUHBIX UCTOYHHUKOB [iJIsl pelleHust
npocdecCHOHaNBHBIX 33/iay;
5. IpaBU/IBHO OL|eHUBATh JIOKA/IbHbIE U
OT/la/ieHHble TI0CIe/ICTBHUS Y(ITK-3)5
TIPYHUMAaeMbIX pellleHHH B OTHOILIEHUH
OKpYKalol[er cpefipl.
[K-4 CrocoBHOCTE | P71 st 3HaTh:




Kog Kop u HauMeHOBaHHe 3 Kop
KOMITETeH HaunmeHnoBanue HHIMKATOpa ILtanupyemblii pe3ybTaT 00yyeHusi | moKasarte-
- KOMIIeTeHI[UU JOCTYKeHUs MO JUCLUIITHHE Jist
OCBOEHHUS
— 3HAeT MeTogbI 1. 06H_1eHayq}£LIe MEeTO/Ibl 3(I1K-4)1
aHa/IM3a HayuHbIX WCC/Ie/OBaHUI U TIPUMEHEHUE UX TIPU
JAHHBIX. TPOBE/IeHHH SKO/IOTMYeCKHX
AHATH3NPOBATS W3bICKaHUM; BJIaJIeHHe METOJaMH
HayuHbIe TOJIEBBIX (IKCIEIULIUOHHBIX,
JlaHHbIe, CTalL[IOHAPHBIX) ¥ KaMepaslbHbIX
pe3yJIbTaThl paGor.
skcriepuMeHToB | M-2m-4: Ymers:
W HAGMOACHHH | — ymeer odopmasT 1. odopMIIATE pe3yJIbTaThl HAYYHO- Y(IIK-4)1
HCCIIe0BaTebCKUX paboT
pe3yJIbTaThl HAYYHO-
WCCIIeI0BaTeTbCKUX
pabot

3 MecTo JUCIMIUIMHBI B CTPYKType 00pa30oBaTe/IbHON MPOrpaMMbl
B cTpykType o6Gpa3oBaTe/ibHOM MporpaMMbl yuebHast AucLuriiHa «O1leHKa COCTOSIHUSL U
YCTOMUMBOCTH SKOCUCTEM» SIB/ISETCS JAWCLMIUVIMHOM 4acTH, (OpMUPYyeMOM y4aCTHUKaMU

o0Opa3oBaTe/bHBIX OTHOIIIEHUH.

4 CopeprkaHue JMCLUIIMHBI

4.1 Temamuueckuti n1aH OUCYun/JauHbl

Ounas ¢popma oGyuenus

Tabsmia 2 — TemaTuuecKuil TIaH AUCLUATITAHBI
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Pazgen 1. OneHKa COCTOSIHUA Omnpoc,
Ha3eMHBIX U BOJAHBIX JKOCHCTEM, OLeHKa KOHTPOJTb-
cocTosiHus JIaH/madra Hasi paboTa,
3aIumra
72 32 16 16 - 40 pedepatoB | 2
Tema 1: CrpykTypHas M (QYHKIMOHAIbHAs Ompoc,
opraHu3sanus 9KOCHCTEM. OreHka u TpaKkThyec-
JIMarHOCTHKA. 8 4 4 - 10 | koe 3aslaHue
Tema 2: OueHKa COCTOSHUSI Ha3eMHbIX Ornpoc,
9KOCHCTEM TIPaKTHYeC-
8 4 4 - 10 | Koe 3aslaHue
Tema 3: OueHka COCTOSHUS BOAHBIX 9KOCHUCTEM Ompoc,
TpaKkThyec-
10 4 6 — 10 | koe 3azaHue
Tema 4: OrieHKa cOCTOSTHUS JTaHAILIAdTOB Ornpoc,
KOHTPOJIb-
Has pabora,
3aImra
6 4 2 - 10 pedepaToB
Pa3pen 2. OneHka yCTOHUYMBOCTH Ha3eMHbIX 72 32 16 16 - 40 Ormpoc,
U BOJHBIX 7KOCHCTeM, OI[eHKa YCTOMYMBOCTH mpaktuyec- | 2
nangmacgToB Kue
3aJaHus,




3alura
pedepaToB

Tema 5: YcToHUMBOCTb TPUPOAHBIX SKOCUCTEM

10

Ornpoc,
KOHTPOJIb-
Has paboTta

Tema 6: OueHKa yCTOMYMBOCTH Ha3eMHbIX
9KOCHCTEM

10

Ornpoc,
TpaKTHyec-
KOe 3aJjaHue

Tema 7:
9KOCHCTEM

O1leHKa yCTOWYMBOCTH  BOJHBIX

10

Ormpoc,
KOHTPOJIb-
Has paboTta

Tema 8: OrjeHKa yCTONUMBOCTH JIaHILIAQTOB

10

Ornpoc,
3alurTa
pedepaToB

3aueT C OLeHKOM

Bcero

144

32 32

80

3aouHas ¢popma odyueHus

HaunmeHnoBaHve pasziesioB U TeMm

Bcero yacos

KonrakTHasi paboTa
0 BU/IaM yuebOHbIX

3aHATUHN

Jlekuu
[IpakTnuec-
Kue 3aHITUsI

JlabopaTop-
Hble paboThI

CaMocTogaTebHas
na ﬁ{\’T‘D

®DopMBI TEKyLL[ero
KOHTPOJIS

M TOroBbIii KOHTPOIb

1

W| AyJUTOpHbIE 3aHATHS

N
Ul

(3}

~
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©

COCTOAHUS
oIleHKa

Pazgen 1. OneHka
Ha3eMHbIX H BOJHBIX 3KOCHCTEM,
cocTossHusA JaHAmadTa

70

64

Ompoc,
KOHTPOJIb-
Hasi paborTa,
3aIuTa
pedepaToB

Tema 1: CrpykTypHas ¥ (QYHKIMOHAIbHAas
OpraHusanys SKOCHCTEM. Onenka u
JMarHoCTHKa.

18

16

Ompoc,
TpakThyec-
Koe 3aJilaHue

Tema 2: OueHka
9KOCHCTEM

COCTOSAHHUA  Ha3eMHBIX

17

16

Ornpoc,
TIpaKkTHuec-
KOe 3a/laHue

Tema 3: OLieHKa COCTOSIHUSI BOJHBIX 5KOCUCTEM

17

16

Ornpoc,
TpaKTHyec-
KOe 3aJjaHue

Tema 4: OrleHKa COCTOSTHUS TaHA1a(TOB

18

16

Ormpoc,
KOHTPOJIb-
Has pabora,
3aIuTa
pedepaToB

Paszgen 2. OneHka yCTOMUHMBOCTH Ha3eMHBIX
M BOAHBIX 3KOCHCTEM, Ol[eHKa YCTOMYHUBOCTH
nangmagToB

70

64

Ompoc,
TpaKTHyec-
Kue
3aflaHus,
3aIuyTa
pedepaToB

Tema 5: Y CTONYNBOCTb IPUPOAHBIX 3KOCUCTEM

18

16

Ornpoc,
KOHTPOJTb-
Has paboTta

Tema 6: OueHKa yCTOMUMBOCTM Ha3eMHBIX
5KOCUCTEM

17

16

Ormpoc,
TpaKkThyec-
KOe 3a/laHue

Tema 7:
3KOCUCTEM

OneHKa yCTOMUMBOCTH BOJHBIX

18

16

Ornpoc,
KOHTDOJIb-
Has paboTta




Tema 8: OrjeHKa yCTOHUMBOCTH JIaHAIITIAQTOB Ormpoc,
3alura
17 1 - 1 - 16 pedepaToB

3aueT C OI[eHKOMU 4 - +

Bcero | 144 12 6 6 - 128

4.2 CodepxcaHue oucyunauHbl

Pa3zgen 1. OueHka COCTOSSHHSI Ha3eMHbBIX U BOJAHBIX 3KOCHCTEM, OLleHKAa COCTOSTHUS
nangmadra

Tema 1: CTpyKTypHas ¥ (yHKLOHOHA/bHAasA opraHusanus skocucreM. OrjeHka H
AUArHOCTHUKA.

Jlekyus

OKOCHCTeMbI KaK CTPYKTYPHbIe eZIMHULbI 61ocdepbl. OTHOCUTebHAsi aBTOHOMUSI SKOCUCTEM,
Cesa3p Mexay sKocuctemMamu. CTpPyKTypHasi U (yHKLMOHA/bHAasi OpraHU3alusi 5KOCUCTEM,
MHoroobpasue cBsizeii. TpaHcopmalysi U aKKyMyJIsiLidsl B 9KOCUCTeMaX COJIHEUHOW SHepruu.
CorsiacoBaHHOCTb ~ TIPOIIECCOB,  00OeCreuuBarOIUX  KPYrOBOPOT — BeIeCTB, TPOTeKaHHe
O1oreoXMMHUECKUX LIMKJ/IOB. YCJOBUsI Cpefibl 00WTaHUsl, MPUCIIOCO0/IEHHOCTh OPraHU3MOB K
YC/I0BUSIM CpPe/ibl, B3aMMOOTHOLLIEHUS CO CPe/ION.

MexaHU3Mbl TIOJ/lep>KaHUsi  CTaOUIBHOCTU  TIPUPOJHBIX  KOMIUIEKCOB.  [IpeAnochbuiku
npeobpa3oBaHUsl 3KOCHUCTeM B Tiporiecce (YHKIIMOHMPOBAHUS. A/IalTUBHbIE T1€PeCTPONKU
coobiriectBa. PyHKIMOHUPOBaHHE W3MEHEHHOro cooOIllecTBa Kak MpUUMHA ero JAajabHeMIero
V3MeHeHUs1. DKOCUCTeMHbIM aHa/M3 KakK KOMILUIEKCHBIW MOAXO0/, COYEeTarLMi KaueCTBeHHbIN U
KOJIMUeCTBEHHbIM aHanv3. [lBa STama OLIEHKW 5KOCUCTEM: [JUAarHOCTHKA (3KOJIoruueckas
perjaMeHTallysi) U OLleHKa BO3/JeHCTBUs (9KOJoTHYeckoe HOpMHpoBaHUe). [lomy/siuoHHbIN
MeTO/|, OTIpefie/ieHus IMHaMUYeCKMX XapaKTepUCTUK MOy ISLIWH.

OcHOBHble nNoHsIMuUsi meMbl: aBTOHOMHSI SKOCUCTeM, TpaHChopMauus UM aKKyMYJISLUs
SHeprud, KpYroBOPOT BellleCcTB, OHOreoXxuMuueckde LWKJIbI, aJalTHBHbIe TepecTPONKH,
CTabW/ILHOCTE W W3MEHUMBOCTb, SKOCHUCTEMHBIM  aHa/lM3, [JUArHOCTHKA SKOCHUCTEM,
JMHaMHUeCKHe XapaKTepUCTUKU MOMYJISALWH.

Bonpocbl 015 camoKoHmpos:

OmnpefienieHrie 5KOCUCTEMBI.

[Tepeunciure GyHKI[MOHATbHBIE 3BeHbSI SKOCHUCTEMBI.

[Touemy roBopyM 06 OTHOCHTE/ILHOM aBTOHOMUHN KOCHUCTEM?

Kak nporcxouT akKyMyJIsILiUs COJTHEYHOW SHEePTUU B S5KOCUCTeMax?

Kakum obpa3om ocyiriecTBsieTcsi TpaHCpOpMaLysi COTHeUHOUM SHeprur B 9KOCHUCTeMax?
[Touemy mpu ri06aIEHOM MOTENJIEHUH TIPOUCXOUT COKpAIlleHHe TJIOIA[U CYIIIn?

Kak npoucxouT KpyroBopoT BeLecTB B 3KOCUCTEME U SIBJISIETCS JIA OH 3aMKHYTHIM?
['paHULIBI TIO/IIEP>KaHUST CTAOUTBHOCTH SKOCUCTEMBI.

[TprurHa ajlanTUBHBIX NIEPeCTPOeK IKOCUCTEMBI.

10. Kak ocy11ecTB/isieTcs OLjeHKa IKOCUCTeM?

S e e e

IMpakmuueckoe 3auamue 1.1: «OnpedeneHue NoNyayUOHHbIX XapaKmMepucmukK»

Ilpakmuueckoe 3a0aHue

1. VYBenuueHWe 4MCIeHHOCTH ceBepHOro osieHsi (Rangifer tarandus) nHabmropanoch 1ipu
VMHTPO/IYKLIUY ero Ha pa3/inuHble ocTpoBa. Tak, oT 25 ocobeii (4 camiia u 21 camka), 3aBe3eHHBIX
B 1911 r. Ha octpoB Casitoro [laBna (Bxopsmuii B apxurenar ocTpoBoB [IpubbuioBa B
bepunroBom Mope), npousonia NOmyJsALusl, YACIEHHOCTb KoTopor K 1938 r. moctursa 2000
ocobeii, HO 3aTeM TOC/IeZ0Bas pe3Kuii criazl, ¥ K 1950 T. Ha 0CTpoBe 0CTan0Ch TOMBKO 8 ojeHe.

CxopHas KapTvHa Habsrofanace U Ha octpoBe CBsiIToro MaTBest (TakKe pacrioyloKeHHOM B
Bepunrosom mope): 29 ocobeit (5 caMiioB u 24 caMKu), UHTPOAYLIMPOBAaHHBIX Ha OCTPOB B 1944
I., Jaau TOMyJIsALKMI0, HacuuThiBaBily0 B 1957 1. 1350 ocobeit, a B 1963 r. — okosno 6000
ocobeii (10136 3TOro 0CTPoBa 332 KM, UTO MPUMEPHO B TPH pa3a OoJblile MJIOIIau 0CTPOBa




Cesaroro [laBna). B mocnenytoiiye rojsl MpOU30ILIIO0, OJHAKO, KaTaCTpOpUUeCcKoe CHUXeHUe
YKUC/IEHHOCTH osieHell — K 1966 T. ux ocTtanoch Tonbko 42. B 000MX BBILIEONUCAHHBIX CyYasx
TIPUYMHOMN Pe3KOT0 CHIDKEeHHS UMC/IeHHOCTH Obljla HexXBaTKa B 3UMHee BpeMsI ITUILH, COCTOSIIIen
MOUTH UCK/TIOUUTETBHO U3 JTULLIAHHUKOB.

[laTh CpaBHHTeNBbHYIO OLIEHKY COCTOSIHWS IOIyJIILMM OJIeHeM Ha OCHOBE TMOIYJISLIMOHHBIX
rapameTpoB.

[TosicHenne. /lMHaMyuecKue TIOMYJIILMOHHBIE [I0KAa3aTe/lud  ONEpPUPYHT  y/e/bHbIMU
Be/IMUMHAaMH, T.e. PaCCUMTBIBAIOTCS POXKJAEMOCTb, CMEPTHOCTh U CKOPOCTb POCTa MOMYJISILUU B
pacuéte Ha 1 0cobb, T.e. ompezessseM CKOPOCTb W3MEHEHHsl 3THX TIOKasaTesjeld. Y/ieabHble
XapaKTepUCTUKU TI03BOJIAIOT CpPaBHMBAaTh KaK Ce30HHble U MEKIOJOBble CKODOCTH, TaK U
NOTeHLIa/ pa3HbIX MOMYJIALMN.

N,-N, N, -N,

r:
dt t,—t,

(1)

rae Ny — 4nC/IeHHOCTh MOMYJISILUY B TIPeAIIeCTBYIOIINN TIepHO/;

N, — YKC/IeHHOCTD TIOMYJISILIUM B TIOC/IeIYIOLIUI TT€PUO/I;

dt — TIpOMeKyTOK BpeMeHH MeX/y U3MepeHHUsIMHU.

YoenbHas poscdaemocmb (b) — uKrcio HOBBIX 0CO0€H, MOSBUBIIMXCS 3a €IMHUIY BDEMEHU B
pe3y/bTaTe pa3MHOKeHUsI

OMUrpalys 1 UMMHUTPALYs Ha YUC/IEHHOCTh BJTUSIFOT HECYIIIeCTBEHHO, TI03TOMY TIPU pacyéTax
VMMH MOXXHO TipeHeOpeub. [I/1s1 cpaBHEHUSI POXKAAEMOCTH B PA3/IMYHbIX TTOMYJISALIUSAX MTOTb3YIOTCS
TIOKa3aTesieM y/iellbHOW poXkaaeMocTH (b) — OTHOIIeHHeM CKOPOCTU POXKJAeMOCTH K UCXOZHOU
yrcneHHocTd (No):

dN

b=—= 2
Ndt )

dN — pasnuua urcneHHocTH (N; — N,) 3a IPOMEXXYTOK BpeMeHH;

Ny— ucxofiHasi UNC/IEHHOCTh;

dt — TIpOMeXyTOK BpeMeHH (t; — o).

Pa3MepHOCTb y/leNbHBIX XapaKTepUCTHK I, b, d Bblpa)kaeTcs B MUHYC TIepBOM CTeleHd U
3aBUCUT OT UHTEHCHUBHOCTH Pa3MHOXKeHHs ocobeit: asisi GakTepuii — uac, A8 (GUTOTUIaHKTOHA
— CYTKM, /151 HACEKOMBIX — He/leJIsl WM MecCsll, [/ KPYTHBIX M1eKonumarowjux — TOof.

YoenbHasi cmepmHocmb (d) — uncio ocobelt MorudIIMX B TIOMYJ/ISIAN 3a OTpe/leIeHHbIN
OTPe30K BpeMeHU

d=b-r 3)

dopmysa 3 TIO3BOJIIET  OTpe/ie/IUTh CMEPTHOCTh, KOTOPYIO TPYAHO  HW3MEPUTh
HETI0CPe/ICTBEHHO, a OTPe/Ie/UTD I I0OCTaTOUHO MPOCTO HEITOCPeJCTBeHHBIMI Ha0JTIOIeHUSIMHU.

buoTuueckuil TIOTeHIMa TIOMY/SIMM HUKOT/Ia He peayiM3yeTcs MOJIHOCThi0. Ero BennuuHa
00BIYHO CKJIaZIbIBAETCSI KaK PAa3HOCTh MEXK/y POK/IaeMOCTbI0 M1 CMEPTHOCTBIO B TIOTTYJ/ISLIVN:

r=b-d 4)

Korga b = d, r = 0 v nonynsiLiusi HAXOJWUTCS B CTalMOHApHOM cocTosinuu. Korga b > d, r > 0,
YKMC/IEHHOCTh TOMYyJiALMKA yBenuuuBaercsa. Korma b < a, r < 0, 4MC/IeHHOCTb TOMYJIALAA
COKpaII[aeTcsl.

IMpakmuueckoe 3ausamue 1.2: «OnpedesneHue peKpeayuoHHOU ouzpeccuu»

Ipakmuueckoe 3a0aHue.

B6/13u rOpozioB JieCHbIe 3KOCHUCTEMBI HUCITBITHIBAIOT OOJBIIYI0 PEKPeAIl[MOHHYI0 Harpys3Ky,
MPUBOJAIIYI0 K  JWTPECCMU  pacTUTebHOrO TIOKpoBa. V3MeHeHUs  CTPYKTYpbl U
(GYHKI[MOHUPOBAHUS JIECHBIX SKOCUCTEM TTPOMCXOAUT TI0 T'PAaJUEHTHOMY PSiy, OTPa’karoliemy
CTereHb U TIPOJO/DKUTETbHOCTD BO3/IeMCTBUS Ue/ioBeKa Ha SKOCHUCTeMbI. BbIIesitoT 5 0CHOBHBIX
CTaAuii peKpealioHHOUW JUrpeccuu. 3aroyiHUTe TabJIrIly, CaMOCTOsITe/TbHO HaliiuTe MaTepyua U
oXapaKTepH3yiTe XxapakTep BO3/IeMCTBHS COTJIaCHO Mpe/CTaB/IeHHOM CXeMe.

CreneHb BO3/ieHCTBHS Ha JIECHYIO | Xapakrep Bo3/ieHCTBHS




3KOCHCTEMY

MuHuMaILHOe

Cnaboe

YMmepeHHOe

NHTeHcuBHOE

PaspymurensHoe

Jlureparypa: [1], [2], [3], [4], [6], [8].

Tema 2: OyeHka cocmosiHusi Ha3eMHbIX 3KOcucmem

Jlekyus

Cucrtembl Hab/oJeHU, OLleHKAa Y TIPOTHO3 COCTOSIHUSI TIPUPOJHBIX W aHTPOIIOTeHHO-
TpaHCPOPMUPOBAHHBIX 3KocucTeM. CTereHb UX HapYIIEHHOCTHU.

Kputepur  OLeHKWA: peXuMHble, TPUPOAO3alLUTHbIE,  AHTPOIMO3KOJIOTMYEeCKHe U
xo3siicTBeHHble. COCTOsSIHME CUCTeMbl KaK IPOCTPaHCTBEHHO-BPeMeHHasi OJHOPOJHOCTb,
BbIjle/isseMasi TI0 KDWUTEpHsIM COXPaHEHWs] COCTaBa U COOTHOLIEHUsI CHCTeMOOOpa3yHoIIUX
3/1eMEHTOB U BeJYLIUX MPOLIeCCOB CUCTEMBI.

CoBpeMeHHble TOAXOAbl W METOAbl WCC/Ie[OBaHHSI CJIOKHBIX CUCTEM B TIpPUPO/E:
oripejie/ieHHe CTPYKTYPbl U OPraHU3al[iM CUCTEMbI; OTpezie/ieHre COOCTBEHHBIX (BHYTPEHHMUX)
VHTerpa/ibHbIX CBOWMCTB UM (YHKLUMM CHCTeMbl; M3ydyeHHe TPHUPOJHBIX KOMILIEKCOB B TeCHOM
CBSI3U C XO3HCTBEHHOM MPAKTUKOM C TOUKW 3PeHUsT )KM3Heo0eCrieueHHOCTH UesioBeKa, BK/TFoUast
OKDY)KAIOILLlyl0 ~ero TMpPUPOAHYID M TEXHOTeHHYH cpefy. VIcxoiHble mapamMeTphl,
COOTBETCTBYIOLL[ME K/lacCaM TpaJlaliiM WU OLIeHOUHbIe 1LIKa/Ibl.

Kputepun OLeHKHM U3MeHeHUsl [jis BO3[YLIHOW CpeJbl, BOJHBIX OOBEKTOB, TIOUB,
reoJIOTHYeCcKoi cpe/ibl, Ha3eMHbIX 9KOCHUCTeM (PaCTUTebHOTO 1 )KUBOTHOTO MUPA).

Kpumepuu 0158 ammocgepHo20 8030yxa: KpUTHUeCKHe Harpy3ku (MaKCHMaJibHble 3HaueHUsI
BbIMIa/IeHWH) W KPUTHYEeCKHWe YPOBHU 3arpsi3HSIONIMX BelllecTB (MakCHMasbHble 3HaueHUs
KOHL|eHTpaLui). [lapameTpbl yCcTaHOB/EHBI [/ HA3€MHOUW pacTUTE/IbHOCTH, JIECHBIX U BOJHBIX
5KOCHCTEM I10 BelllecTBaM: JUOKCHU/bI a30Ta U Cepbl, (PTOPUCTHII BOAOPOJ, 030H (KpUTUUECKHE
YPOBHM), COeZIMHEHMH cepbl U a30Ta, MOHOB BOJOPOZa (KpUTUUeCKHe Harpy3KH).

Kpumepuu 0ns noug: mokKa3aTtend (QU3MUECKOW Jerpajalyu IOYB, XUMHUYECKOro U
OM0/IOTHUeCKOTO 3arpsi3HeHusi. BenMWuvHbI TlapaMeTpOB YCTaHOBJEHbI i TI0Ka3aTesieit:
TUIOLIA/Ib BBIBEJIEHHBIX W3 CelbX03000poTa 3eMesib, YHUUTO)KEHHEe T'yMYCOBOTO TOPH30HTa,
TpeBbIlIeHUe YPOBHSI TPYHTOBBIX BOJ, paZMOaKTHWBHOE 3arpsisHeHue, TmipeBbilieHne I[IJK
XUMUUYECKHUX BeIecTB (C yUeTOM K/IaCCOB OTIACHOCTH), CH)KEHHE YPOBHSI aKTUBHOW MUKPOOHOM
Macchl, GPUTOTOKCUYHOCTH (110 JAaHHBIM OHMOTeCTUPOBAHUS).

Kpumepuu oyenku cocmosiHuss pacmumenbHocmu (B 3aBUCUMOCTH OT reorpauieckux
YCJIOBUM U TUTIOB 3KOCUCTEM): YMeHbllleHre O1opa3Hoo0pasusi, TVIOTHOCTH TIOMYJISILIUA BUJOB-
VH/IMKaTOpOB, IUIOL{a/lb KOPEHHbIX aCCOLUalUi, JIeCUCTOCTb, 3arac JApeBeCHHbl OCHOBHBIX
necoo0pa3yrolux T0poJl, TOBPeXKAeHHe [PEeBOCTOEB U XBOWHBIX TI0POJ, TeXHOTeHHBIMU
BbIOpOCAMM, TI/IOIIA/b TIOCEBOB, ITOBPEX/AEHHBIX BpPeAWTEISIMUA, TPOEKTHUBHOE TIOKPBLITHE U
TIPO/IYKTUBHOCTH MAaCTOUIITHOM PacTUTE/IbHOCTH, U3MeHeHUe apeasioB peJKUX BUIOB U JP.

Kpumepuu oyeHku cocmosiHusi dcugomHo20 Mmupa (IoKasaTeM Ha YpPOBHe 300LeH03a,
OTZAeJNbHBIX BUJOB W TIOMYJISIUM): yMeHbIleHHWe Ouopa3HooOpasusi, TIOTHOCTh TMOMYJISLAN
BU/IOB UH/ITUKATOPOB, CHI)KeHHE UNC/IeHHOCTH OXOTHUUbe-TIPOMBIC/IOBBIX BHZIOB.

Kputepuu /151 OLleHKW CTeleH! Jerpajaliii Ha3eMHbIX 5KOCUCTEM OTPa)KaloT HeraTHBHBIE
W3MeHeHHsl B CTPYKType U (QYHKLMOHUPOBAHUM IKOCUCTEM T0 CTaTUUeCKUM U JUHAMUUYeCKUM
nokasarensiM. CKOpOCTb HapacTaHUsl HEraTUBHBIX U3MEHEeHUM MPUPOAHON Cpe/ibl: YMeHbLIeHue
6uropa3zHoobOpa3susi, OMOTIPOAYKTUBHOCTH, PACIIIMPEHHE TUIONIAM HapyIIeHHbBIX 3eMe/b.

OcHOBHble NOHAMUSI MeMbl: BUJOBOM COCTaB, OWomacca W TPOAYKLMS, JTUMUTHPYOIIVe
dakTopsl, pa3pyuiaroiijie (HakTopbl (OrMacHble IPUPO/IHbIE SIBJIEHUsI U aHTPOTIOTeHHOe BITUSTHUE),




crcTeMO00Opa3syrolye 3/1eMeHThl, KpUTHUeCKre Harpy3Ky, KpUTHUeCKre YPOBHH, CTaTHUeCKHe 1
JMHaMHUuUeCcKHe roKasaTesH.

Bonpocbl 015 caMOKOHMpoAs:

1. Kak Ha3bIBaroTCsl (yHKIMOHATbHO-CTPYKTYpPHbIE XapaKTePUCTUKU KOCUCTEM, KOTODbIe
He BBIXOJSAT 3a Ipe/ie/ibl eCTeCTBeHHbIX U3MeHeHN!?

2. Kpurepuu orjeHKM aTMOC(EpHOro BO3/yXa.

3. Kpurepuu OLIeHKU I10YB.

4. Kpurtepuy oLjeHKHA COCTOSIHUSI PACTUTE/IbHOCTH.

5. Kputepuu oLleHKU COCTOSIHUS )KUBOTHOT'O MUpa.

INpakmuueckoe 3auamue 2.1: «Kpumepuu oyeHKu ammocpepHo20 8030yxa U nous»
KoHmponbHble sonpocnl

[aiiTe onpejiesieHre KPUTUUECKHUX HArpy30K.

[avite onpejjesieHe KpUTUUYECKUX YPOBHEH 3arpsi3HAIOLIMX BellleCTB.

Kakue kpyTepun yCTaHOBJ/IEHBI /IJ151 OLIEHKH [i/1s1 aTMOC(EPHOr0 BO3ZyXa

Kakue KpuTepuu 110 BellleCTBaM YCTaHOBJIEHBI /1JI OLIeHKH [10YB?

[To KakuMm BeleCcTBaM yCTaHOBJ/IeHbI KpUTHUYECKHe Harpy3KH 3arpsI3HSAIOLLMX BelecTB?
[To Kakum BeleCTBaM yCTaHOBJIEHbl KPUTUUECKHE YPOBHU BBIMAZEHUS 3arpsi3HAIOIIUX
ecTB?

[To KakKuM KpUTepHsiM OLIEHHBAIOT TMoKa3aTenu pU3nueckom Aerpajalyu mous?

[To KaKUM KpUTepUsiM OLIeHUBAIOT ITI0Ka3aTeId XUMHUYeCKOro 3arpsi3HeHus1 1I0UB?

[To KakKUM KPUTEPUsIM OLIEHUBAIOT ITOKa3aTe/ Tl OUOIOTMUeCKOro 3arpsi3HeHUS IOUB?

0. Kak orjeHMBaeTcsi ypoBeHb aKTUBHOM MUKPOOHOM MacChi?

11. Kakum MeTOZ0M OLIeHHBAIOT (PUTOTOKCUUHOCTD MOUB?

Be

~oENEoouhrwNE

IIpakmuueckoe 3aHamue 2.2: «Kpumepuu OYeHKU COCMOsSHUSA pacmumenbHOCmu,
JHCUBOMHO20 MUPA U CmeneHu 0e2padayuu Ha3eMHbLX SKOCUCMeM»

KoHmponbHble sonpocnl

1. Kakue KkpuTepuu (10 BelllecTBaM) YCTaHOBJIEHBI [/1s1 OLIeHKW Ha3eMHOM paCTUTE/IbHOCTU?

2. TloueMy [71s1 OLIEHKM BJIMSIHWSA CJlelyeT YUYMThbIBaThb reorpauyeckde yC/JIOBUS M THI
9KOCHUCTEM?

3. IlepeuncnuTe KpUTepUH, IPUHATHIE [I/IS1 OLIEHKH JIECHBIX SKOCUCTEM.

4. YeM oTMUarOTCS MOKa3aTes i OMOMacchl U MPOAYKLIAU?

5. [lepeuncnure rokasaresnu, UCIOJ/Ib3yeMble I OLeHKH COCTOSIHUS JKUBOTHOI'O MUpA.

6. B ueMm pasHuLa MeXXy CTaTUUECKMMH U IMHAMHUYEeCKMMHU [10Ka3aTesisiMu ?

7. Ilouemy mpu OLieHKe CTeleHM JerpaZaliii Ha3eMHbIX 3KOCHCTeM HCMOJIb3YIT, KpOMe
CTaTUYeCKHUX, TaKKe JUHaMHUYecKue rokasaTenn? Kakyro LeHHYH0 UH(QOpMAaLUI0 OHU HECYT?

ITpakmuueckoe 3a0aHue

[To mpezcTaBieHHbIX MTOKa3aTeasiM pacCUMTaiTe CKOPOCTh paClpOCTPaHeHUs eJI0BOrO ycaua,
MIOCTPOiTe TpaUK, yCTAHOBUTE TUIl 3aBUCUMOCTH, HaHeCUTe TMOJXOJSALIYIO0 JIMHUIO TpeHja U
OTpasuTe Ha rpa(uKy ypaBHEHME 3aBUCMMOCTH U Ko3(pduuyeHT anmnpokcumauuu. Crenaiire
BBIBO/I.

Tabnwmiia 3 — KomuecTBO MOBPEXKIEHHBIX BPeAUTeISIMU JiepeBheB Ha Tuiomaau 1 ra

ITokasarenn 2003 | 2006 | 2009 | 2012 | 2015 | 2018 | 2021
N, 3K3. 3 5 7 12 26 40 81

Jlurepatypa: [2], [4], [7], [8], [9], [10], [13], [19], [20].

Tema 3. OeHKa COCTOSTHUA OKO0J/IOBOAHBIX U BOJHBIX 3KOCHCTEM
Jlekyus



OT/iMurie Ha3eMHBIX OKOJIOBOJHBIX WHTPA30HAbHBIX (IOMMeHHbIe, OJTMHHBIE, TIPUOPEXXHbIe
y 03ep, BOJOXpaHWIMIL, TPYJOB, MOpei) 3KOCUCTeM OT 30Ha/bHBbIX. JIMHAMUUHOCTb HX
CyliecTBOBaHUs (TIOsiB/ieHUs, ¢opmupoBaHusi, THbenu). CBA3b € JUMUTHUPYIOIIUM WX
CyILleCTBOBaHHWEe U3MeHUYMBBIM (PAKTOPOM Cpejibl (BOAHBIM WM THAPOJIOTHUeCKHM). JJruHamMHUKa
PYC/JIOBBIX U THAPOJIOTUYECKUX TIPOLECCOB B CBSI3U C €CTeCTBEHHbIMU KIMMAaTUUeCKUMHU U
AHTPOTIOTeHHbIMU  (TMIPOTEXHUUECKMMH) BO3[eHCTBUSAMH KakK (akToOp CMeHbl YCIOBUM
YBI@XHEHHUsI ¥ OBICTPOTO, a MHOT/]a U KaTaCTPO(HUUeCKOT0 U3MEeHeHUs B SKOCHCTeMaX.

OCHOBHBIMU XMUMUUYECKUMU TIOKa3aTelssMd [i/Isi OLIEHKHM COCTOSTHUSI BOJHBIX 3KOCHUCTEM
sBysitoTcst BITK, KOHIleHTpalyy KUC/IopoJia U Haubosiee OTMacHBIX TOKCHYHBIX 3arpsi3HSOIINX
BelllecTB (C y4eTOM K/IaCCOB OTMAcCHOCTH), B TOM UKc/ie 00/1aZlatol{iX CBOMCTBOM HaKarluBaThCs
B OpraHax W TKaHsIX TH/IPOOMOHTOB.

OCHOBHBIMU THU/JPOOMO/IOTUUECKUMU TIOKa3aTeIsiIMU SIBJISIETCSI XapaKTePUCTHUKA pa3BUTHS
BCEX KOJIOTHUECKUX TPYIIT BOJHBIX COOOIEeCTB: (hUTO-, 300TJIAaHKTOHA, 3000€HTOCa, 3aracoB
uxtruodayHbl. YueT cTereHu 3BTPo(UKALIMU TIPeCHOBOAHBIX U MOPCKHX 3KOCUCTeM. B KauecTBe
OCHOBHOTO TIOKa3aTesisi CTeleHU WCTOLIEHWsS BOAHBIX PeCypCOB B3siTa HOpMa 0e3BO3BPATHOTO
W3BSITUS TIOBEPXHOCTHOTO CTOKA.

BrhisiB/ieHHe 30H ype3BbIUAlfHON 3KOJIOTMUECKOW CUTYAI[UM U KOJIOTHUeCKOTo OefcTBUS /ISt
BO/IHBIX OOBEKTOB TIPOBOJSAT T0 KPUTEpPHUSIM 3arpsis3HeHUs], WCTOIIEeHUs] BOJHBIX PECypCOB U
Jerpajlaliii  BOAHBIX SKOCHCTEM C WCIIO/Ib30BaHUEM XUMHUECKUX W OHOJOrMYecKux
roka3zartesieil. PacueTHbIi CyMMapHbBI TOKa3arenb [jisi TipeBbiatoiiux [1JK XuMudeckux
BemiectB (113B). Kpurepun orjeHKHM KauecTBa BO/| TI0 [JaHHBIM TUAPOOHO/IOTUUECKOTO aHaM3a
OCHOBaHBbI Ha OLleHKe COBOKYITHOCTH TIOKa3aTesieil: yucja BUZOB, YMC/IeHHOCTed U Guomacc
TIOMY/ISILIVM, HaCeJSIOUX BOAOEM, U PACCUMTAHHBIX PA3/MUHBIX COOTHOIIEHWN MEXy HUMHU.
[TpocTbie KpUTEpHH, XapaKTepU3yHoIie KaKoh-1ub0 UHIUBUAYa/IbHbIA KOMIIOHEHT SKOCUCTEMbI
(HarrpuMep, YMCIeHHOCTh, OMOMacca, Wi YKo BUJOB B COOOIIecTBe); KOMOMHUPOBAaHHBIE —
OTPa)KalOT KOMITOHEHThI C pa3HbIX CTOPOH (BWAOBOe pa3HOOOpa3ue yUMThIBaeT, KaK YMCJIO
BUJIOB, TaK U pacrpejesieHe WX OOWIMs); KOMIUIEKCHblE — HCIOB3YIOT HECKOJIBKO
KOMIIOHEHTOB 3KOCHCTeMbl (TIPOAYKLIMSI, CAMOOYMILatoIlasi CroCOOHOCTb, YCTOWYMBOCTB).
KomOrHMpOBaHHbIE ¥ KOMIT/IEKCHBIE TT0Ka3aTesT! MPUHSATO 0000I1[eHHO Ha3bIBaTh «MH/EKCaMU».

OmnpezeneHrve Ha OCHOBaHWM [JWHAMUUYECKOW COBOKYITHOCTH OMOJIOTMUECKHX TIOKa3arerse,
OTPaKAKIIUX  CTPYKTYPHO-(DYHKIMOHA/IbHbIE ~ OCOOEHHOCTH  SKOCHCTEM,  TIOPOTOBBIX
(KpYUTHUeCKWX) 3HaUeHHH HapylleHU B OKOJIOBO/JJHBIX Ha3eMHBIX 9KOCHCTeMaXx, Mocyie KOTOPbIX
HAUMHAIOTCS HeoOpaTUMble N3MEeHeHUS SKOCUCTEMBI.

BoszeiicTBre ruApoCOOPY>KeHUH U 3apery/iipoBaHe CTOKA B TeUueHHe JIUTeIbHOTO0 BpeMeH!
KakK TpUUYMHA OYeHb Cabol (IyKTyallMOHHOM W3MEHUMBOCTH W MeHbIero (B 2-4 pasa)
BUZIOBOTO pa3HOOOpasus.

OcHogHble noHsimusi membl: ypOBeHb TPYHTOBBIX BOJ], OXKe/ie3HeHWe U OrJjieeHue T0YB,
roliMeHHble 3KOCUCTeMbl, (IYKTyalldOHHAsh W3MEeHUMBOCTb, BUAbI-MHAMKATOPbI HapylleHui
BO/IHOTO PpeXHMMa, W3MeHeHHe KOPMOBOHM I1[€HHOCTH JIyrOB, OWOpa3HOOoOpasue cCOoOIecTs;
WHJeKC 3arpsisHeHust Bofipl (M3B), aBTpodupoBaHue.

Bonpocbl 015 caMOKOHMpoAs:

Kakue kpyuTepun yCTaHOB/IEHBI /1J151 OLIEHKU OKOJIOBO/IHBIX SKOCUCTEM?

Kak orjeHrBaeTcsi u3MeHeHre CTPYKTYPHOW OpraHM3aljiii PaCTUTE/TBHBIX CO00IeCTB?
KakyM 06pa3om MOXKHO OLIeHWTh U3MeHeHUsI BOJHOTO peXXUMa 110 BUlaM-UHUKaTopaMm?
Kakwue rokasarenu BK/IrO4aeT OLleHKa KOPMOBOU 1|eHHOCTH 3a/IMBHBIX JIyTOB?

UTo 03HauaeT MoHATHE «(IyKTyal[MOHHasl NU3MEHUMBOCTb» ?

Kak paccuutsiBaercs N13B?

Kakue (pakTopb! BbI3bIBAIOT 3BTPO(GHPOBaHNE BOJOEMOB?

Nk =

INpakmuueckoe 3aHsmue 3.1: «Kpumepuu OUEHKU COCMOSIHUSL HA3eMHbIX OKO/0800HbIX
3KOocuCmem»
3ajaHue



[aiiTe  XapaKTepUCTUKY WHTPA30HAJbHBIX  OKOJIOBOJHBIX 3KOCHUCTEM Ha  OCHOBe
CaMOCTOSITe/ILHOTO ITOMCKA B JIMTePaTYPHBIX UCTOUHMKAX TI0 C/efytolreit cxeme (Tabi1. 4).
Tabnmiia 4 — XapaKTepuCTUKA COCTOSTHUS TIPUOPEXKHBIX 3KOCUCTEM

CrabwibHOCTh | XapakTe- Bugbi- Jlumutupyro | Ilpennosnarae
pexxuma PUCTHKA WH/JMKAaTOphl | M€ Mble
YBIIa)KHEHUS ¢uToLIeHO3a (dakTopbI MOPOrOBbIE
(xpuTHUeC-
KUe) ypOBHU
HapyLLIeHU!
[ToiimeHHbIE
JonuHHbIe
[TpubpekHbIe
y 03ep
[TpubpexxHbIe
y BOJOXpaHU-
JIVLL, TIPYZOB
[TpubpexxHbie
y Mopen

KonmposnbHble onpochbl

1. Kak ypoBeHb I'DYHTOBBIX BOJ, Y [1epUOJUYHOCTD YBJ/I&)KHEHHUs BJIUsIeT Ha OXKeJle3HeHue U
orjieeHue noys?

2. Jlo KakuM KpUTepUsiM OLIeHWBAaeTCs U3MeHeHWe CTPYKTYpHOW OpraHu3aluu
PaCTUTETBbHBIX COO0IIeCTB?

3. Kak oLieHUTh U3MeHeHUs BOJHOI'O pekuma 10 BUlaM-UHUKaTopam?

4. Ilouemy ruipoCOOpPY’KeHUs U 3aperyJMpoBaHue CTOKAa B TeUeHUe [JIMTeIbHOrO0 BpeMeH!
BBI3BIBAIOT COKpalljeHWe BHUI0BOTO pa3HO00Opa3usi paCTUTEeIbHOCTH?

Ipakmuueckoe 3aHamue 3.2: «Kpumepuu OYeHKU COCMOSIHUSL B80OHbIX 35KOCUCMEM No
2UOPOXUMUUYECKUM NOKA3amensim»

3aganue 1

Paccuuraiite cymMmapHbIi HMHJEKC 3arpsisHeHus Bozbl (MI3B) Ha ocHOBaHMM CliefyrOIIUX
ToKaszartesieid, TOAUTCS M 3Ta BOJA /s XO3SMCTBEHHO-TIMTHEBOTO U KYJIbTYPHO-OBITOBOTO
BO/IOTI0/Tb30BaHUS:

Konuentpauymu: pH — 5,95; BIIKS — 9,08 wmr/n; XIIK — 20,73 wmr/n; copaepkaHue
Kuciopoga — 12,69 Mr/n; KOHLeHTpalusi aMMOHUKHOrO a3ota — 0,97 Mr/n; KOHLeHTpauus
docdaroB — 0,47 mr/.

IMMAOK: XTIK — 15 mr/n; BITK5 — 3 mr/n; pH — 7,5; kucinopoga — 6 mr/i; gocdaros — 0,2
MI/J1; aMMOHUIHOro asora — 0,5 Mr/i.

Bribepure i1 pacueToB KOHIIEHTpAI[UM BellecTB, mpeBbinaromux I1JK, kucmopon u
noka3arenb BITKS u omnpefiesivre Kiaacc 3arpsisHeHUs 110 TipuiaraeMoi Tabmiie 5.

Tabsuija 5 — XapakTepHcTHKa KauecTBa Bofibl 1o M13B

Knacc kauecTBa BOJbl | XapakTeprucThKa KauecTBa BOJIbI | Benuuuna 3B
IMogepxHOoCmHbIe 800bl
1 OueHb yncTas o 0,3
2 Uucras bonee 0,3 1o 1
3 YMepeHHO 3arpsi3HeHHast bonee 1 no 2,5
4 3arpsi3HeHHasi Bosnee 2,5 1o 4
5 ['ps3Has Bosiee 4 10 6




6 OueHb rpsizHas Bosiee 6 1o 10
7 Upe3BbIUaiiHO Ipsi3Hasi Bosee 10
Mopckue 800bl

1 OueHb yncTas Ho 0,25
2 Yucras bonee 0,25 g0 0,75
3 YMepeHHO 3arpsi3HeHHast bonee 0,75 o 1,25
4 3arpsi3HeHHasi bonee 1,25 1o 1,75
5 ['psi3Has Bosiee 1,75 o 3
6 OueHnb rpsizHas Bosiee 3 1o 5
7 Upe3BblyaliHO rpsi3Hast bosee 5

3agaHue 2.

Copep>kaHue 3arpsi3HSIOIIMX KOMIIOHEHTOB — BUHMWaLeTaTa (1) v auetoHuTpuna (2) — B
npobe oOpasija Bogbl coctapisitoT 0,1 mr/m u 0,5 Mr/n cooTBeTCTBeHHO. PaccuuTaiiTe Mx
cyMMapHbii 3arpsiHstommii s¢ddekr, eciu ITJK1 = 0,2 mr/a, ITAK2 = 0,7 mr/a, u chenaiire
BBIBO/] O JIOMyCTUMOCTH WCII0/Ib30BAHUS aHATM3UPYEMOTO BOZHOTO 00BeKTa [jisi X035HCTBEHHO-
TTUTHEBOTO U KYJIbTYPHO-OBITOBOTO BO/IOTIOIb30BaHHUSI.

IMpakmuueckoe 3aHsamue 3.3: «Kpumepuu OUYeHKU COCMOSIHUSL B0O0HbIX 3KOCUCMEM no
2u0pobuono2uUecKUM NoKasamensim»

Bonpocbl 0151 06cyscoeHust

1. Kraccudwukaiysi BogoeMoB 1 OHOLIEHO30B IO CaripoOHOCTH.

2. OueHKa KaueCTBa 3KOCHCTEMBI I10 COOTHOLIEHWIO KOJIMYeCTBa BUJOB, YCTOMYMBBIX U
HEYCTOMYMBBIX K 3arpsi3HEHHUIO

3. VHTerpasnbHble KpUTEPUU: OLIeHKA KaueCTBa 3KOCUCTEM I10 HeCKOIbKUM I0Ka3aTesIsiM.
Wnpekc canipobHocty no IanTte u Bykky B Mogudukaimu Cnageueka.
OmuroxerHev uHAekc ['ynHanta—Yutnes u [apese.
Bbuotnueckuii unaekc ByauBucca.
TpaauoHHbI HA60p MUKPOOHOIOTHUeCKUX TI0Ka3aTesel (KOIU-uHAEKC U Ap.).
Tureparypa: [2], [4], [7], [8], [11], [14], [16], [17], [18], [20].

No v A

Tema 4: OneHKa cOCTOAHMA J1aHAMA(TOB

Jlekyus

Ouenka naHfmapra C TOYKM 3pEHUSl €ero  3emsefie/ibyeckoro, IPOMBIIIEHHOrO,
TPaHCIIOPTHOI'O, PeKpPealjiOHHOI0, BOJOXO035IMCTBEHHOIO0 WCII0/Ib30BAHUS WM C TOUKU 3PEHUs
KauecTB JaHAmwadta Kak cdeppl >XU3HU. [l BbISB/IEHUSI SKOJIOTUYECKOW OLIEHKH U
knaccudukanyum [1TK pa3paboran metoz naHAadTHBIX U 9KOJIOTHYeCKUX UHAUKATOPOB.

[Ipy  [peTasbHOM  OLleHKe  MUKDOK/IMMAara TEePPUTOPUM  UCIIONB3YIOTCI  METO/bI
KO/IMYeCTBEHHOW OLIeHKHM MMKPOK/IMMAaTU4eCKOW W3MEeHUMBOCTU — II0Ka3aTelu COTHeYHOU
pajyaiy, BeTPOBOIO peXXuma, KOIWUYecTBa OCAJKOB M BbICOTBI CHEXHOIO IIOKpOBa MO[,
B/MSIHAEM 371eMeHTOB JaHAmadra. VIHAWKaTopaMH SIBSIFOTCS BCe KOMIIOHEHThI M 3/1eMeHThI
naHAmwagTa: TeKTOHUYECKUe CTPYKTYpPhl, Ie0/J0rM4YecKkoe CTpPOeHHe, JIMTOJOTMYeCKUU COCTaB
TOPHBIX TIOPOJ, U OT/IOXKeHUH, (opMbl pesbeda, MOYBBI, [TOBEPXHOCTHbIE BOJbl, CHETOBOW U
JIeI0BbII TOKPOBBL.

[TokomIiOHeHTHas orjeHKa JaHmadTa (3arpss3HeHHOCTb BO3JYIIHOTO M BOJHOTO OacceitHOB,
LIIYMOBO€e U 3/IeKTPOMarHUTHOEe 3arpsi3HeHHe, HapyLIeHHOCTb TEPPUTOPUN U [ip.), COCTaB/IeHUe
aHa/IMTUYECKUX KapT, XapaKTepu3yHolle TeOXMMHUYeCKyH0 aKTHMBHOCTb JaHjmadra U ero
YCTOMYMBOCTh K (PU3UUECKHM Harpy3kaMm, a TakKe JIOKa/JW3alii0 aHTPOMNOreHHbIX Harpy3oK.
I'maBHYIO poJIb B OL|eHKe CTereHH OMAaCHOCTU PaJMOaKTUBHBIX U XUMWUECKUX 3arpsi3HeHUM [/
JaHAmadTOB UrpaeT CKOPOCTh UX CAMOOYHULLEHUS.

WHTerpanbHON OLIEHKOW pUCKa 3arpsisHeHus MouB  (IaHAmadToB) TIPU  TeXHOTeHHbIX
Harpy3kax, BO3HMKAIOIIMX B pe3y/bTaTe IOMaJiaHWsi CTOUHBIX BO/|, siBIsieTcsi o6bem cbpoca,




cofiep>kaHHe MOHOB HAaTpPHUSl B CTOKaX, TIOYBOTPYHTAaX, 30HAX a’pallid W TPYHTOBBIX BOJAX, a
TaK)Ke KOJIMUeCTBeHHbIe U KaueCTBeHHbIe XapaKTepHUCTUKH OUOTeoI[eHO30B.

buota kak ¢akTop camMoperyIMpoBaHUsi AHTPOIOTeHHbIX JaHAmapToB. B KauecTBe
JMaHAIadTHBIX U 9KOJIOTUUECKUX WHAMKATOPOB HCIIO/IL3YIOT BHUAOBON U 9KOJIOTUUECKUH COCTaB
PaCTUTETBHOCTH pa3HbIX SIPYCOB (TPABSIHOTO, KYCTapHUKOBOTO, /IPEBECHOT0), CYKIIeCCHOHHbBIE
CMeHbl PaCTUTEBHBIX COOOIEeCTB, TIOKa3aTeIu TOBPEXKIEHHOCTH [JPeBOCTOeB (yChIXaHHe,
nedonvanus).

BiusiHie TIPUPOAHBIX W AHTPOIOTeHHBIX  (AKTOPOB Ha OCHOBHBIE  ITOKAa3aTeu
6uopasHoobpasus naHgmadTa. CTerneHb HapyIIEHHOCTH JIaHAIA(QTOB KPYITHBIX TEPPUTOPHMA B
rpefieslax IIMPOTHBIX TreorpaduueckKdx 30H — apPKTHUUeCKOW, TYHAPOBOM U JIeCOTYH/IPOBOM,
Taliru, CMeIIaHHbIX JIeCOB, IIMPOKOJUCTBEHHBIX JIECOB, JIECOCTENU U CTeIH.

Wcrosib30BaHre CTaTMUeCKUX WIA JUHAMMUECKUX TIOKa3aTesed [ijis OL|eHKH 3PO3WH,
XapaKTepHU3yHOIIUX COCTOsTHUE KaK TTOUBEHHOT0 MOKPOBA, TaK U JIaH/IIaTOB B LIe/IOM.

ITpu o1jeHKe BO3/IeMCTBUS aHTPOTIOT€HHOM [IesiTe/TbHOCTH Ha COCTOSTHHE JlaHAIIadTa 0fHOM 13
npo0JieM SIB/ISIETCS OTpe/ie/ieHre U3MEeHUMBOCTU Pa3/IMUHBIX KOMITOHEHTOB TIPUPO/IHOM Cpe/ibl U
orpeiesisitoluX ee (hakTopoB. MaciiTabbl pa3/IMUHBIX AHTPOIIOT€HHBIX BO3/I€MCTBUM BapbUPYIOT
OT JIOKA/IbHOTO /10 PerMOHAabHOTO YPOBHS. B 3aBUCUMOCTH OT BH/ja BO3/eMCTBUS UCII0/Ib3YIOTCS
pa3Hble CUCTeMbI IT0Ka3aTe/iel, XapaKTepu3yHoIUX KaueCTBO CPe/ibl.

OcHogHble noHsiIMusi membl: JTUTOT€HHasi OCHOBA JaH/iadTa, Mopdoiorhnyeckasi CTpyKTypa
nMaHAIadTHRIX eJUHUI], TeoXUMHUecKas aKTHBHOCTh JaHiiadTa, CTereHb HapyIIeHHOCTH
na”amadToB, CyKIIeCCHOHHAs CMeHA PaCTUTE/IbHBIX COOOIIeCTR.

Bonpocbl 015 camMoKoHmpos

1. BnusHue posM TMTOreHHOW OCHOBBI Ha (hOpMUPOBaHUe JaHALIadTOB.

2. Kakve mpeumylecTBa UWMeeT KO/JIWYECTBEHHAs OLleHKa MUKPOK/IMMaTH4eCcKou
V3MEeHUMBOCTH MpH OL|eHKe JlaH madra?

3. [aiiTe onpesienieHrie MOHATHUS «HAPYIIEHHbIN JaHALLIA(T».

4. B uem mnposiBisieTcs criequduKa TeXHOTeHHOW MHUIpalid XUMHUYECKUX 3/1eMEeHTOB?
Kakyto onacHOCTb OHa Ipe/iCTaBIIseT [i/Is1 YyejoBeKa?

5. [Iloyemy CKOpOCTb CaMOOUMILIEHHS SIB/ISIETCSI BaXKHBIM ITOKa3aTresieM IpY OLieHKe CTereHu
OIaCHOCTU Pa/IM0aKTUBHBIX U XUMHUYECKUX 3arpsi3HeHUH /17151 1aHmadToB?

6. B cumy Kakux NMpUYMH MPOUCXOJUT CYKL|eCCHOHHAs CMeHa PaCTUTebHBIX CO00IIecTB?

7. K KakuMm HeraTtvBHbIM 3KOJIOTMUECKWM TIOC/Ee/ICTBUSM MOJKET TPUBECTH HapylleHue
11eJIOCTHOCTH OMOTHUECKOT0 KOMITOHEeHTa B 30He TyH/phI? B Taiire? B cTenHbix naHamagdrax?

IMpakmuueckoe 3aHamue 4.1: «KomMnaeKcHblll MapwpymHbllli y4yem aHMPONO2EHHbIX
8030elicmeuli Ha MeCmMmHOCMb»

Bonpocbl 015 0b6cydicoeHus

1. Heo06XoguMOCTh KOMIUIEKCHOTO MAapIIPYTHOI'O y4yeTa aHTPOIIOTeHHbIX BO3/€HCTBUN Ha
MEeCTHOCTb.

2. TlepeueHb 00BEKTOB MapUIPyTHOTO Yy4yeTa aHTPOMOTEHHBIX  BO3JEHUCTBUNA U
9KOJIOTUUECKUX YCIOBUM MECTHOCTH:

a) aHTporioreHHble (OpMbI MHKpopesibeda: MenMOpaTUBHbIE KaHaBbl, $IMbI, PBBI,
TIPOMOMHBI M OBPAard MCKYCCTBEHHOTO TIPOUCXO’KAEHUs], HaChIM, BaJibl, OYrpbl, Teppachkl Ha
CKJIOHAaX Y T.IL.;

0) aHTpOIIOTeHHble HapYyIIIeHUs TIOUB W TPaBSHUCTOM pPAaCTUTETBHOCTH — OOIIMpHBIE
YUaCTKU TIOBPEX/EHWM OT TsDKEJIOW TEeXHWKH, II0CCe W TPYHTOBBIE [OPOTH, TPOIIbI, SIMBI,
PBITBHHBI, CBAJIKM MYCOPa, TIPOTOHBI CKOTAa, OOILIMPHBIE BLITOMTAHHbIE TIOIIA/KH;

B) WCKyCCTBEHHBbIE BOZIOEMBI U BOJOTOKM — TIPyAbl, 3a00/0UeHHbIE YYaCTKH,
MeTMOPaTUBHBIE U PYTHe KaHa/lbl, BOAOOTBO/IbI;

') aHTPOTIOTeHHbIe HapYIIeHUs APeBeCHON PaCTUTebHOCTH — JIeCHbIe TIPOCEKU (JTF000ro
MPOMCXOXKAEHUss —  TOf,  JIMHUAMU  37eKTporiepefady, TeXHOJOTMUeCKhe  Tpacchl,
TIPOTUBOMOKapHbIe MOJIOCHI U T.[.).



Jlureparypa: [2], [4], [3], [4], [5], [7], [9], [12], [13].
Pa3gen 2. OuneHkKa YCTOMYMBOCTH Ha3eMHbIX W BOJHBIX 3KOCHCTeM, OI[eHKa
yCTOMUYMBOCTH JIaHAIIA(TOB

Tema 5. Y cTOMUMBOCTb NPUPOAHBIX IKOCHCTEM

OKoJioruuecKasi yCTOMUMBOCTb — TIOHSTHE, XapaKTepusyrolljee COXpaHeHHe KaueCTBeHHOU
OTpe/ieJIeHHOCTH 3KOCUCTEMbI, HEM3MEHHOCTh ee OpPraHU30BaHHOCTH B TeUeHUe Heorpe/ie/IeHHO
JIOITOTO  BpeMEeHH, T.e. COXpaHsWLas /JUHaMUYeCKoe paBHOBeCHe CO CpeJjol Tpu
AaHTPOTIOreHHOM BO3/IeMCTBUU (MU )K€ HeraTUBHOM NPUPO/IHOM).

C pemeHvem 3Toii mTpobseMbl HepasphlIBHO CBsi3aHa ¢ TpobieMa  3KOJ0TMYeCcKOro
HOPMHMPDOBaHHsI, OCHOBHBIM COJ/lep)KaHHeM KOTOpPOM SIB/JSIETCSI TIOWUCK HOPMBbI COCTOSIHUS
NIPUPO/HOM 5KOCHCTEMbI, HOPMbI BO3/|elICTBUsI Ha Hee M OTBETHOM peakLMH 5KOCHCTeMbl Ha
BHeIIIHee BO3/IeiCTBUeE.

OTarnbl OLleHKU BO3JeicTBUsA. [Ipu OljeHKe BO37|eiCTBUSI peanu3yroTCsl C/leflyHoliye 3Tarlbl:
oleHKa ¢akTopa BO3/elcTBUs (OLeHKa aJJWTHMBHBIX (Macca, Ouomacca, MopTMacca,
KOHIIEHTpALUSl U T.M.) U HeaJJUTUBHBIX (YCTOMUMBOCTh, 0/1arornoyyure) CBOWCTB SKOCHUCTEMBI
(oLieHKa cTerneHU BO3/|eHCTBUSI — U3MeHEeHUs 5KOCUCTEMBI).

Pereneparusi (criocoGHOCTb K BOCCTAHOBJIEHUIO /1e(hOPMUPOBAHHBIX CTPYKTYP M (DYHKIHIA)
— peanusalusi B Mpolieccax caMoOpraHv3auyy —(CaMOKOOpJAWHALMM, CaMOpPETryJIsLUH,
CaMOBOCCTaHOBJ/IEHHSl, CaMOOUMILIeHHs), T.e. BaKHEMIIMX COCTaBJSIOIIUX 3KOJIOTUYECKOro
noreHMana. CoOTHeceHHe XapaKTepUCTUK CTaOWIbHOM >KU3HeesITeTbHOCTH 3SKOCHUCTEM C
Be/IMYMHOM OKa3blBaeMOr0 Ha HHUX AaHTPOIOTeHHOTO BO3JeHCTBUs (WM ’Ke HeraTWBHOIO
npupozHoro). KomreHcaTopHble BO3MOKHOCTU SKOCHCTEM K BHELIHUM BO3/e€HCTBUSIM,
OTIpeZie/ISIoLe UX YCTOWUHMBOCTh, CMIOCOOHOCTH K CAMOBOCCTAaHOB/IEHHMIO, B OCHOBE KOTOPOM
JieXKaT pa3nuuHble Gusnueckue, XMMHUUecKre U OMooruueckue rpoLecchl.

OCHOBHOM NPUHLMIT yCTOMUMBOCTH 3KOCUCTeMbl (COXpaHeHHe 3aMKHYTOCTH KpyroBOpOTa
BemlectBa). OCHOBHasi TMpUUMHA HEYCTOMUMBOCTHA 3SKOcucTeM (HecOasaHCHPOBAaHHOCTh
KPYrOoBOpOTa BelljeCTBa M3-32 HECOI/JIaCOBaHHOCTU [IeSITeJIbHOCTU OPraHU3MOB OT[e/IbHBIX
rpyrr). Vi3MeHeHHWssT B COOTBETCTBUM C TIPUHLMIIOM CYKL|ECCHUOHHBIX TpeoOpa3oBaHU.
KmimvakcHble cooOrmiecTBa Kak Haubomee 3penible: yCTOWUMBOe AWHAMHUYECKOe DPaBHOBeCHe
MeXy OMOTHUeCKUMHU MOTeHL[Ma/laMi BXO/SIIUX B COOOIIeCTBO TMOMYJISLUN U CONPOTHUBIIEHHEM
cpenel. ['omeocta3 skocucTeMbl. BiusiHe pa3MepoB, pa3HOOOpasWsi BHJOBOTO U
MOMY/ISILJUOHHOTO COCTaBa Ha YCTOMYMBOCTb 3KOCHCTeMbl. HeBO3MOKHOCTb OJJHOBPEMEHHOTO
COYeTAaHHUs [JBYX MPOTHBOIIO/OHBIX CBOMCTB: OBITh BHICOKO CTaOWM/IBHBIM U /laBaThb OOJIBILION
BBIXO/] UNCTOW TIPOAYKLIUHU.

[lBa Tuma yCTOWYMBOCTH 3KOCHUCTeMBbI. Pe3nCTeHTHasi yCTOWYHMBOCTH — 3TO CMOCOOHOCTH
9KOCUCTEMBI COTIPOTHBJISITBCS HApPYLIEHUSsM, MO//lepyKaHre HeM3MeHHOU CTPYKTYPbI U (DyHKLIMH,
NpaKTHYeCKU He BBIXOZS 3a Ipejie/lbl PABHOBECHOTO COCTOSIHWS. YTIpyrasi yCTOMUMBOCTb —
CMOCOOHOCTh CHUCTEMBbI BOCCTAaHABJMBATLCS TOC/Ae TOTO, KakK ee CTPYKTypa W (GYHKUUK ObUH
HapylleHbl. [lpefesnbHble 3HAaYeHWs] BHEIIHUX BO3JEMCTBHM, KOTOpble CHCTeMa CII0COOHa
BbI/lepKaTh 0e3 pa3pyliieHus (3arac >KeCTKOCTH).

OTymuvie NpUPOJHON yCTOMUMBOCTH 5KOCHUCTEM OT YCTOMUMBOCTH TE€XHOMPHUPOJHBIX CUCTEM,
KOTOpasi 3aK/IH4YaeTcsi B CIOCOOHOCTH BBIMOJHATE 3a/laHHble  COLIMATbHO-KOHOMHUYeCKHe
byHKLMN.

buocdepa kak caMopery/MpyroLiascs CUCTeMa, COXPaHsIoIIasi CBOI0 CTaOUILHOCTh TOMBKO B
KOHCEepPBaTUBHOM COCTOSTHUU TNPU yCTOMUMBOM JJMHaMHUYeCKOM paBHOBECHH, CKJIa/bIBAIOLL{MCS
M3 COBOKYIHOCTUA pe3y/JbTaTOB KOHKYPEHTHOTO pa3BUTHSI MHOTOUMC/IEHHBIX COOOIIeCTB,
COCTaB/ISIOUIMX OMOTHUECKYI0O OCHOBY OTPOMHOTO YMC/Ia 3KocucteM Ouoctepsl. CrabunbHoe
cocTosiHue 6uocdepbl He 03HauaeT HEM3MEHHOCTb COCTOSIHHSI COCTAaB/ISIIOIUX e€ 3KOCHCTeM,
HaxXOJSIMXCS Ha pas/MUHbIX CTaUsAX 3KOJOTMUECKOW CyKLIeCCMM. OBOJIIOLMOHHBIA MYTh
opraHusaiuu 6uocdepsl.

OCHOBHble NOHAMUSI MeMbl: KOJIOTUYecKasi yCTOMUMBOCTb, pereHepariyisi, KOMIIeHCaTOpHbIe
BO3MO)XHOCTHM, FOMeOCTa3 3KOCUCTEMbI, Pe3HUCTeHTHasl YCTOWUYMBOCTb, yMpyras yCTOWYUBOCTD,



’KeCTKOCTb, XPYITKOCTb, IBOTIOLIMOHHBIN MyTh OpraHu3anuy ouocgepsl.

Bonpocbl 015 camonposepku

1. [avre onpefeneHue MOHATUS «YCTOMYUBOCTb SKOCUCTEMY.

2. Yro BK/ItOUaeT B ce0si MOHSTHE «pereHepariisi SKOCUCTeM»?

3. HasoBure BakHeMIIMe COCTaBJISAIOLIME KOJIOTMYECKOro NOTeHIMana.

4. OxapakTepu3ylTe KOMIIEHCAaTOPHbIE BO3MOXHOCTH 5KOCUCTEM.

5. HaszoBure Ba THIa yCTOWUMBOCTH SKOCUCTEM.

6. Kak Ha3bIBaeTCst CrioCOOHOCTb 3KOCUCTEMbI COTIPOTUBIIATHCS HapyLLIeHUSIM, IPAKTUUeCKH
He BBIXO/ISI 3a IIpe/ie/ibl PABHOBECHOT'O COCTOSIHUS?

7. Uem ynpyrasi yCTOWYMBOCTb OT/IMYAETCSI OT PE3UCTEHTHOM?

Ilpakmuueckoe 3aHsimue 5.1: «IIpoyeccbl camoop2aHuzayuu 3K0Cucmem»
1. [auTe onpejesieHye CaMOperyJIsLIUH.
2. KakoBa ¢dyHKIMsS camopery/isiuu B 6uocdepe?
3. OObscHUTe, KakuM o00pa3oM TpsiMble W OOpaTHbIe CBSI3U TIPM  CaMOPETyJISLN
TNO/Ilep>KMBar0T paBHOBeCHUe B S5KOCUCTEME Yepes:
— YHC/IeHHOCTD MOIYJISALIAN;
— COOTHOLLIEHHE I10/10B;
— POXX[1aeMOCTb, CMEPTHOCTb U JpyTrHe NapaMmeTpsl.
4. Kak noazepkuBaeTcsi paBHOBeCHe B CUCTeMe «XUILHUK-KepTBa»?
5. [Ilouemy pmyiTenbHast CBS3b MeXAy MOMYJALMSAMUA XMIIHAKA U JKePTBbI NOPOXKJAeT UX
B3aMM03aBUCUMOCTh?
6. KakoBa po/ib XUIHUKOB B pPeryJsaiuu
7. Kak OT XUIJHMKOB U UX >XepPTB 3aBUCAT HEKOTOPble Ba’KHble CBOWCTBA TAKUX KPYITHBIX
9KO0JIOTHUECKUX 00BEKTOB, KaK OMOTUUECKHe CO00IecTBa U SKOCUCTEMbBI?
8. Kak XMII[HUKM MpejoTBpallialoT C/IUIIKOM pe3Kue KoyiebaHus UhCIeHHOCTH?
9. Kakum 06pa3oM XHUIIHUKHU CIIOCOOCTBYIOT 03/[0POBJIEHHIO TTOITY IS ?
10. OxapakTtepu3yiiTe B/IMsIHMe JOMUHAHTHBIX BHZOB M000r0 OHoOLIeHO3a Ha yCTaHOBJIEHHE
paBHOBeCHS B 9KOCHCTeMe, KAKOBa MOKET ObIThb CHCTeMa MPSIMBIX M 00paTHBIX CBsI3eii?
11. Ha Kakue yeTbIpe TUIIA Pa3ZeIstoT IIPsIMble OTHOLLIeHUs?
12. TloueMy u3 BCeX TWUIIOB OHOTHUECKHUX OTHOLIEHWA MEXIy BHAaMH B OUOIleHO3e
HauboJibIllee 3HaUeHUe UMEIOT TOMYeckre U Tpouueckue CBs3U?

ITpakmuueckoe 3ausimue 5.2: «Ycmoliuugocmb 35KOCUCMEMbl, ee CAMOOp2aHu3ayusi Kak
2omMeocmas»

KonTtposnbHas pabora

1. [aiite ompesiesieHNs], CBSI3aHHbBIE C YCTOMUMBOCTBIO SKOCHCTEM (3aroTHUTe TabIrIy)

Tabnwmiia 6 — OCHOBHBIE MOHSTHS, CBSI3aHHbBIE C YCTOMYMBOCTHIO 3KOCUCTEM

Z

IToHsTHE Onpe,qeneHI/Ie IMOHATHA

Y CTOMUMBOCTb 9KOCUCTEMBI K BO3€MCTBHUIO

YAa3BUMOCTB 5KOCUCTEMbBI

M3MeHUHBOCTh 3KOCUCTEMEI

qYBCTBI/ITEJIbHOCTL 9KOCHCTEMbI

[Tepyroz, penakcaruy 3KOCUCTEMBI

[Ipenesnibl yCTOMYMBOCTU (BEPXHUM Y HUXKHUM)

MNHepTHOCThL 5KOCUCTEMBI

I11aCTUYHOCTEL 3KOCUCTEMBI

ODMaCTUYHOCTh 3KOCHUCTEMBI

BoccTraHaBnMBaeMoOCTb SKOCUCTEMBI

ORIV IND|UTRAWIN|F




Pe3ncTeHTHOCTE 9KOCHUCTEMEI

YTpyrocts 3K0CUCTEeMBbI

BydepHocTts v OydepHast eMKOCTb

CTabU/IBHOCTE 9KOCUCTEMBI

HepCI/ICTeHTHOCTB 9KOCHCTEMBI

URARWRINR|(R R

2. TlpuBeauTe MpUMephbI aaNTalMOHHON YCTOMUMBOCTH TIPUPO/HBIX SKOCHUCTEM.
Jluteparypa: [2], [4], [5], [8], [9], [10], [12], [13], [15], [20].

Tema 6. OyeHku ycmotiuugocmu Ha3eMHbIX IKOCUCMeEM

Jlekyus

XapaKTepUCTHKH YCTOMUMBOCTHA SKOCUCTEMBI; BHJ0BOe OOraTCcTBO U pa3HooOpasue, BU0BOe
cBoeoOpasue, CI0XXHOCTb CTPYKTYPBI, CTelleHb HepapXUUYHOCTH, KOTOpPble UYacTO CUMUTAFOTCS
TIPUOPUTETHBIMH TIPU OLIeHKe YCTOWYMBOCTH.

YueT Ko/MuecTBa peasibHO JIeMCTBYIOIIMX OOpaTHBIX CBsizel B cucteMax. CyKljeCCHOHHOe
yCJIO’)KHEHUe COODIIeCTB KakK BhIHYXX/[eHHOE, 00YC/IOBIEHHOE, TIPeUMYIIIeCTBeEHHO, 000CTpeHreM
ME>KBU/JIOBOM M BHYTPMBH/IOBOM KOHKYDEHLIMH 3a OTrpaHHWYeHHble TPOCTPAHCTBA W THUIIEBbIe
pecypcbl.  YCTOWYMBOCTH  peasibHbIX  KOCHCTEM W COOOL[eCTB K  BHELIHEMY
JleCcTabuIM3UpyroIeMy BO3/IeHCTBUIO Ha CaMOM Jiejie PeJJKO BO3pacTaeT B CBSI3U C yBeJMYeHHeM
WX BHZIOBOTO pa3H000pa3usi U KOJMUEeCTBAa MeKBH/OBBIX CBsizeil. OObIUHO )Ke yCTOWYMBOCTh K
BO3/IeliCTBHIO B 00enx ee ¢opmax IpU pocTe BUJOBOTO pa3HOoOpasusi, HA000POT, 3aKOHOMEPHO
YMEeHBILIAeTCs, TaK KaK BO3pAacTaeT BEPOSITHOCTh TIOTEPH B pe3yJsbTaTe 3TOTO BO3JEeUCTBUS
Haubosiee ys3BUMBIX BUJOB COOOILECTBA WM MEXBUOBBIX CBsi3ell MO Mepe yBeTUuYeHUs UX
KosmmuecTBa. CyKieCCHOHHOe Pa3BUTHe COODIIIeCTB TO/IBKO JI0 OTIpe/ie/IeHHOTO TIpefiersia CBsI3aHO
C CYKLIeCCHOHHBIM YCJIO)KHEHHEeM; YCTOWUMBOCTb peaslbHbIX KOCHUCTEM HeJib3sl OLIeHWBaTh 10
OTHOIIIEHHIO K BHELITHEMY ZeCTa0M/TU3UPYIOIieMy BO3/IeHCTBHIO.

TepMuueckuii pexXuM Kak OCHOBHOM TMMUTHPYIOIIWN (paKTOP /it 30HATbHBIX 9KOCUCTEM.

KmimakcoBoe mnm 65m3koe K HeMy, T.e. Oojiee-MeHee cTabM/IbHOE COCTOSIHHE, KOTOPOe Kak
3aKJTFOUUTE bHBIN 3Tarl B Pa3BUBAOLLEICS CyKIeCCHU.

YCTOWUMBOCTE K HW3MEHEHHIO BH/OBOTO pa3HooOpasusi MakcuMmanibHa [yisi  Haubosee
pa3HOOOpa3HbIX MO BUOBOMY 0OUIMIO 3KOCHCTeM. [Ipy CHU)KeHUM BHUIOBOTO pa3HOOOpasus B
cucreme Oy/ieT CHIKAThCS M YCTOMUMBOCTD K €r0 U3MEHEHHIO.

Kputepun orjeHKM yCTOMUMBOCTU. VIHAMKATOPHBIN TMOAXO[ K OLleHKe YCTOWYMBOCTU. CBSI3b
YCTOMUMBOCTH UMCJIEHHOCTeH BHJOB COOOIeCTBA C YCTOMUMBOCTBIO ero Tpoduyeckoi
CTPYKTYPBHI.

OueHKa yCTOWYMBOCTM K WM3MEHEHWI0 T1apaMeTpOB eCTeCTBEHHOro (TOTeHIMasbHast
YCTOMUMBOCTh) M aHTPOIIOT@HHOTO PEKMMOB KaK HeoOXojMMoe yC/ioBHe OL[eHKU YCTOMYMBOCTH
TIPUPOJHBIX 3KocucTeM. [Ipenensl ycrounBocTH. MexaHu3mbl YOPMHUPOBaHUS a/JalTaljMOHHON
Y pereHepaLjioOHHON YCTOMYMBOCTH.

Metogpl GanmbHOTO M Oa/IbHO-MHIEKCHOTO OLeHWBaHWs. MeToZ CBOJHBIX TIOKa3aTesew.
OrpaHU4YeHHOCTb UX TIPUMeHeHUsI.

OcCHOBHble NOHAMUS MeMbl: YCTOMUMBOCTb, MOTEHIMaIbHas YCTOMUMBOCTD, aJalTalliOHHAs
YCTOWUUYMBOCT, pereHeparjMioHHast yYCTOMUMBOCT, KpUTepUU YCTOMUUBOCTH,
JecTabumm3upyroliee BO3/IeHCTBUe, CYKIIECCHOHHOe pa3BUTHe, Oas/uTbHBIA MeTo, Oa/uIbHO-
WH/IeKCHbIN MEeTO/I,.

Bonpocbl 0151 camonpogepku

Yro obecrieurBaeT yCTOMUMBOCTb TPOPUUECKON CeTH?

B uem npyunHa yCTOMYMBOCTH 3KOCUCTEMBI?




Kakwue skocucTemsl SIBISIOTCSA yCTOMYUBBIMU ?

Kak pacripesiensieTcst yCTOMUMBOCTb 5KOCUCTEM T10 TeppuTopuu Poccun?

[Touemy 5SKOCHCTEMBI, XapaKTepU3YIOLIWeCS BBICOKOM pPE3UCTEeHTHOM YCTOWUMBOCTBIO,
00J1aZIal0T TIIOXOM YTpyro yCTOMUYMBOCTBIO (HampyMep, 1MoYBa) M, HA0OOPOT, SKOCUCTEMBI C
IJIOXOM PE3UCTEeHTHOM YCTOMYMBOCTBIO TI0KA3bIBAIOT BBICOKYI VIIPYTYK) YCTOWUMBOCTh
(Haripumep, nec)?

Ipakmuueckoe 3auamue 6.1-6.2: «Kpumepuu oyeHKU COCMOSIHUSL HA3eMHbIX 3KOCUCMeM»

Bonpocbl 015 0bcyscoeHus

I. Kpurepuu npy 610reoXMMUyeckom oLjeHKe:

— M3MeHeHHe XMMHUUYeCKOr0 3/1eMeHTHOr0 COCTaBa KOMIIOHEHTOB OKpY’Karolllel MpUpPOJHOM
cpefpl (COOTHOLIEHWe yryepoja YW a3oTa B IOYBax, IMOBEPXHOCTHBIX BOJAX, PacCTeHUSX,
pacTUTeNbHbIX KOPMax, COZlep)KaHHWe TOKCHUYHBIX XWMHYeCKUX BellecTB (PTYTH, KaaMmus,
CBUHL|A, MBIIIbSKA U J]p.) B paCTEHUSIX U PACTUTE/bHBIX KOpMaXx).

II. Kputepuu OLieHKH COCTOSHUSA OUBBI:

— 1oKasaTenu (U3nYecKou Jierpaalivy MouB;

— T0OKasaTe/ld XMMHUYeCKOro 3arpsi3HeHusi (palMOaKTHBHOe 3arpsi3HeHHe, TpeBbllIeHue MK
XMMHUUYECKUX BellecTB (C Y4YeTOM KJacCOB OMACHOCTM M M0 CyMMapHOMY I10Ka3aTesito
XUMUUYECKOT0 3arpsi3HeHUs]);

— TIOKa3aTeu OHOJIOruuecKoro 3arpsi3HeHHsi (UMC/I0 MaTOreHHBIX MHUKPOOPTraHW3MOB, KOJH-
TUTP U COZIepPKaHue UL TeIbMUHTOB), (GPUTOTOKCHUUHOCTS (110 JAHHBIM OMOTECTUPOBAHUS).

III. KpuTepuu OLIeHKA COCTOSIHUS PaCTUTENBbHOCTH (B 3aBUCMMOCTH OT reorpa@uueckux
YCJIOBUM U TUTIOB 3KOCHUCTEM):

— yMeHbIIleHre Ornopa3Hoo0pasus;

— IJIOTHOCTh MOMY/ISILIY BU/I0B-UHUKATOPOB;

— MUIOLLa/ib KOPEHHBIX acCOLMaLvii;

— JIECUCTOCTH;

— 3ar1ac ipeBeCUHbl OCHOBHBIX JIeCO00pa3yroIIMX MOpo/;

— MOBpE’KZIeHHe APEBOCTOEB Y XBOWHBIX MOPOJ, TEXHOT€HHBIMU BBIOpOCaMH;

— MUIOLLaib TIOCEBOB, MMOBPEXX/|€HHBIX BPeJUTEISMU;

— MPOEKTHUBHOE TOKPBITHE 1 TIPOAYKTUBHOCTD MAaCTOUII[HON pacTUTETbHOCTH;

— U3MEeHeHHe apeasioB peJKUX BU/I0B U [Ip.

IV. Kputepuu COCTOSIHUSA KUBOTHOI'O MUpa

— yMeHbIIleHre Ornopa3Hoo0pasus;

— IJIOTHOCTh MOMYJISILIUY BUZIOB UH/JUKaTOPOB;

— CHWKEHMe UYHC/IeHHOCTH OXOTHUYbe-TPOMBIC/IOBBIX BH/IOB.

V. Kputepuu Jj1g 30HBI Upe3BbIYaMHOM 3KOJIOTMUECKOM CUTyaluu Y 30HbI 5KOI0rMuecKoro
OencTBUS:

— COOTHOLIEHHe OCHOBHBIX TPO(QUUECKUX TPYIII U y/ie/IbHOM MacChl OJHOM U3 TPy,

— HapyllleHVe B3aMOCBsI3el BHyTPY CUCTEMBI;

— CcTaTU4yecKude TioKaszaTenw (O6vomacca, YMCIeHHOCTb, BO3pacTHas CTPYKTYpa, BHIOBOM
COCTaB U [Ip.);

— [MHaMUYeCKWe KpWUTepUM OLIeHKW COCTOSIHMSI 3KOCHUCTeM (CKOpPOCTb HapacTaHHUs
HEraTUBHbIX  U3MEHEHWM  TPUPOJHOU cpejbl: yYMeHbILIeHUs 6ropaszHoobpasus,
OHOTIPOIYKTUBHOCTH, PaCIIMPeHHUsI TUIOIa N HapYIIIeHHBIX 3eMeJIb).

3adaHue 015 camocmosimenbHOU pabombl

Korzia ToBOpSAT 0 BBICOKOM Pe3UIEHTHOM yCTOWYMBOCTH, TO UMEETCS B BUJy IMEHHO BBICOKHUH
3arac >KeCTKOCTH IaHHOUM CHUCTEMBI.

[TpoaHa/nM3upyiTe C TOUKUA 3PEHUS yCTOWUUBOCTH U CTaOUTBHOCTH:

- 3KOCHCTEeMY TYHZDBHI;

- 9KOCHCTEeMY Tauru;



- JKOCUCTeMy CTeny;

- 9KOCUCTeMy JO0KeBOro TPOIIUYeCcKoro jieca;

Kakue 3K0cHCTeMbl MOKHO Ha3BaTb XPYNKUMU?

[ToueMy y TyHJpbI Masiblii 3arac XeCTKOCTH, TO eCTh Masiasi pe3u/leHTHasi yCTOMUMBOCTh?

Jlureparypa: [1], [2], [4], [5], [7], [8], [9], [10], [12], [13], [14], [15], [19], [20].

Tema 7 OyeHku ycmotiuueocmu 600HbIX IKOCUCMeM

Jlekyus

Kputepuu olLieHKH yCTOWUMBOCTU. VIHIMKATOPHBINM MOJXO0A K OLleHKe YCTOWYMBOCTU. BriGop
KpUTepusi, IO KOTOPOMY C/leflyeT OIpefleJiiTb YCTOWYMBOCTb TIPUPOJHOU 3IKOCUCTEMBI,
JUKTYeTCsl TIpeAbsiB/sieMbIMM K 3KocucTeMe TpeboBaHusiMu. Heob6XoJuMOCTh  OLIeHKH
YCTOWYMBOCTH OHMOTe0XMMHUYECKOTO KPYroBOpPOTa B C/Iydae XapaKTePHUCTHUKH TOCTYTAOMNX U3
9KOCHUCTEMBI BellleCcTB (HarprMep, KaueCTBO BO/bI B BhITEKAIOI|el U3 BOJ0eMa peke.

HeobxoauMocTh oOrpeiesieHHsl YCTOMUMBOCTA SKOCHCTEMBI K COXPAaHEHHIO UHMC/a BU/IOB
KPYITHBIX OpPraHMW3MOB, C >KU3HEHHBIM IMKJIOM TOpsiika roja U OGosee (MakpouThbl, phIOHI,
3eMHOBO/IHbIe, MOJIJTFOCKH, OJIMTOXeTbl W /[p.) TpPU COXPaHEeHWH BOJHOM 3KOCHUCTEMbI B
HEM3MeHHOM COCTOSIHUM. Y CTOMUMBOCTh UMC/IEHHOCTH BUJIOB COOOIIIeCTBa TIpe/rioaraeT TakKe
YCTOMUMBOCTB €ro Tpo(hruUeCcKoil CTPYKTYpBHl.

3aBUCHMOCTb YCTOMUMBOCTH OT CHJIbI BO3ZeiCcTBUs. OLieHKa CTereH! BO3/eliCTBYS BHELLIHETO
(akTOpa Ha COCTOSIHME SKOCHUCTEeMbI Yepe3 CHUCTeMY THMZPO3KOJIOTMYeCKOro MOHUTOPHWHIA /s
MOJIyueHHsI  KOHKDETHOTO  3HAueHHsl  pernpe3eHTaTUBHOrO  TapaMmeTpa  (miapaMeTpoB),
OTpaKarwllMX CHUCTEeMHble CBOMCTBA, O BO3JeWCTBUSA U mocsie Hero. CucTeMa IapameTpoB,
XapaKTepU3yHOLUX YCTOMUYUBOCTb BOJHBIX S9KOCUCTEM.

BaxHo BbIOOpa ONMTUMa/bHBIX KPUTEPHEB YCTOWYMBOCTH COOOIIECTB, KOTOpBIE CreAyeT
TM0JIOXKUTh B OCHOBY MeETO/la ee KOJMYeCTBeHHOM OLleHKHW. ['pafialy M 1IKaabl YCTOMUMBOCTU
cabo pa3paboraHbl v He 000011eHbI B 0TEUECTBEHHOM 1 3apy0eKHO JTuTepaType.

Haunbosiee uacTo WUCIO/B3YIOTCS KOMMUECTBEHHbIe XapaKTePUCTUKU pa3nyHbIX (HopMm
yCTOWYMBOCTH, OCHOBAaHHBbIE HA WHTErPAJbHBIX II0Ka3arensx oOwmus (TpaguLMOHHO —
fromacca, UMC/IEHHOCTb OpraHW3MOB B co00lecTBe WM OMOTe B Lie/IOM; peke — TaKKe
SHepreTUYeCcKHe 1oKa3aresin). Y CTOWYMBOCTb 9KOCHCTEMBI, pacCMaTpuBaeMast 0e30THOCUTE/TBHO
BO3/IEHICTBUSI Ha Hee, MOXXeT ObIThb OLleHEeHa TOJBKO TI0 CTeleHW TIOCTOSIHCTBA ITUX
KO/IMUeCTBEHHBIX XapaKTepUCTHK, U1 OLeHKUM YCTOMUMBOCTH K BO3ZEUCTBUIO 3TOTO SIBHO
HeZI0CTaTOYHO. BaKHOCTh OLIEHKM TOCTOSIHCTBA BO BPEMEHM KOJMUeCTBEHHBIX MOKas3aTesel C
Y4eTOM KX Ce30HHOU H3MEHUMBOCTU /Il XapaKTePUCTHKU DPe3UCTeHTHOM YCTOWYMBOCTA W
TIOJTyYeHHsl SKOJIOTMuecku 0OOCHOBaHHBIX HOPMATHBOB, DeryaMpoOBaHHe U TPOTHO3MPOBaHHeE
BO3/IeHCTBUS.

[lns oLleHKU YINpyroi yCTOMYMBOCTM K BO3ZJEMCTBUIO BaKHAa He CTeleHb WX BbI3bIBAEMOIO
V3MEHEeHHUs, a CKOPOCTb M IIOJIHOTa BOCCTAHOBJIEHWS] WX MCXOJHBIX 3HayeHWW. YTIPYrocTb
J9KOCHCTEeM OLIeHMBAeTCsl BpeMeHeM IIOJIHOTO BOCCTAHOBJIEHHWS MX  KOJMYeCTBEHHbIX
XapaKTepPUCTUK WM 00paTHOM BeJIMUMHONM — CKOPOCTBbIO BOCCTaHOBjeHHUs. HeobxoanmocTb
KOHKDETHbIX 3HaUeHWI NlapaMeTpOB /10 BO3J€MCTBUS U 110C/Ie BO3JeNCTBUS.

YS3BUMOCTB 9KOCHUCTEMBI KaK CTelleHb ee 3aBUCHMOCTH OT BHEIIHUX BO3JEeUCTBUM, KOTOpbIE
MOTYT TIPUBECTHM K HapylIeHHI0 ee CTPYKTypbl U (YHKLUMOHUPOBaHMS, T.e. K TIOTepe
cTabubHOCTH (TyCTh /jaKe BpeMeHHO#). CTerneHb YsS3BUMOCTH Pa3/IMUHbIX aKBaTOPHN /I0/DKHA
OTipe/ieJiiTh BO3MOXKHBIe TIoTepyd Gromacchl TUAPOOHMOHTOB M MPOJYKTUBHOCTU OMOLIEHO30B B
C/ly4yae 3arpsi3HeHUSI WM OTYYXKJEeHWs TeX WIM WHBIX AaKBaTOPUM IIPU TPOMBIIUIEHHOU
JKCIUlyaTtaluu 1enbga (pa3paboTka TOME€3HBIX  MCKOMaeMbix W T. TIL.). AHamm3
TOKCUKOJIOTUUECKOM YSI3BUMOCTM BOJHBIX SKOCHACTEM [0 COBOKYIIHOCTM MAaKCHUMasbHO
6O0JIBIIIOTO TIepeyuHsi XapaKTepUCTHK.

OBTpodupoBanye. [1prunHel 5BTpodrpoBanus. Ilocie0BaTeILHOCTD MPOLIECCOB M3MEHEeHMUs
Tpoduueckoro craryca BozgoeMa. Onuro-mMe3oTpodHble U 0JMIo-Me30CcarnpoOHble SKOCUCTEMBI
KakK Haubosiee GaromnosyuHble BO/IHBIE 9KOCHCTEMBI, HO [JOCTAaTOUHO YS3BHUMbIE [i/isi BHEILTHErO
BO3JIEMCTBUSI U H3MEHEHHsI CBOWCTB W TIlapaMeTpPOB DEXHWMOB B CUIy CBOUX (PU3MKO-



reorpauuecKux, KTMMaTUUeCKUX, THAPOIOTUYeCKUX U APYTUX 0COOeHHOCTeH.

OcHOBHble NoHSIMUst meMbl: WHIVUKaTOPHBIM TOJXO0J, T'MAPO3KOJIOTMUeCKUd MOHUTOPUHT,
KpUTEpUY YCTOWUYMBOCTH, I'Pajjaljii M LIKa/bl yCTOMYMBOCTH, YSI3BUMOCTb BOJHOM SKOCUCTEMBI,
Tpo(prueckasi CTpyKTypa, TPOPUUECKUM CTaTyC, 3BTPO(HPOBaHKE, YA3BUMOCTb SKOCUCTEMBI.

Bonpocbl 015 camonpogepku

1. [laiiTe OCHOBHbIE OMpe/ie/ieHus], CBSI3aHHbIE C YCTOMUUBOCTBIO.

2. OObsSCHUTE OCHOBHBIE OTJIMUKSI MeXKAy afanTalMOHHONW W  pereHepaljiOHHOM
yCTONYHUBOCTBIO.

3. [auTe onpefieneHre NOTeHLMaIbHON YCTOMUYHUBOCTH.

4. MoxeT M YyCTOMUMBOCTh XapaKTepr30BaTh «30POBbe CUCTEMbI»?

5. PacckakuTe 06 MHAVKAaTOPHOM TIOAXO/E K OL[eHKe YCTOWYHMBOCTH.

6. Ilouemy BHjOBasg CTPYKTypa BOJHON 53KocucTembl (akTHuecKu He obsazaer
COIMPOTUBJ/IIEMOCTBIO?

ITpakmuueckoe 3aHsimue 7.1 «Xapakmepucmuka ycmoiuugocmu 800HbIX 3KOCUCTEeM»

KoHTposbHbIe BOIIPOCHL:

1. VIHAMKaTOPHBIM MOAXO[ K OLIEHKEe YCTOMYMBOCTH.

2.  YCTOMUMBOCTBH TPO(PUUECKOMN CTPYKTYPHI.

3. IlepeunciuTe napameTpsl, XapaKTepU3yHOL1e YCTOMYMBOCTb BOJHBIX 3KOCUCTEM.

4. Ilouemy 1pu XapaKTepUCTHKe yCTOWYUBOCTH Heo06X0AUMO YUUTHIBATH
OroreoXUMHUeCKUid KpyroBOpoOT?

5. Kakue XapaKTepUCTHKH BXO/JSAT B UHTeTpa/IbHbIN TIOKa3aTenb 00uus?

6. Uro BK/ItOYaeT B cebsi MOHATHE TOKCUKOJIOTMUYECKOH ySI3BUMOCTH BOZIHBIX 9KOCHCTEM

7. Hanummre opmyiny A/ pacueTa CyMMapHOIO MH/eKCa 3arpsi3HeHus1 BOJbI.

8. KakoBa nocse/ioBaTe/IbHOCTb MPOLIECCOB M3MeHeHHsl TPOHUeCKOoro craTtyca Bojoema?

INpakmuueckoe 3ausimue 7.2 «IIpoyecc «cmapeHusi» 8000eM08»

KonTtposnrHast pabora

1. Kjaccuueckue KpuTepud OLIEHKM COCTOsIHMSI BojoemoB (o A. TuHemaHHy u O.
Haymanny).

2. MexaHu3M eCTeCTBEHHOI'0 3BTPO(HPOBaHUSI.

2. MexaHu3M aHTPOMNOr'eHHOT0 3BTPO(GHPOBAHUSI.

3. XapakTepuCTHKa OT/e/bHbIX 3TarloB 3BTPO(HPOBaHUSI.

4. T'paHuuHble KOHLIEHTpaLUMu cojepkaHusi (ocdopa [ pasjesneHus BOJOEMOB IO
TpPO(PHOCTH.

5. IIpuuMHBI BOSHUKHOBEHUS 3aMOPHBIX 30H B BOJ0eMe.

Jlutepatypa: [2], [4], [5], [6], [8], [11], [13], [15], [16], [17], [18], [19], [20].

Tema 8. Oyenka ycmotiyuugocmu nasowagpma

Jlekyus

YCTOWUMBOCTE KaK OJHO U3 Ba)KHEUIIIMX CBOWCTB JIHOOLIX TIPUPOJHBIX, TIPUPOHO-
XO3SIUCTBEHHBIX U XO3SIMICTBEHHBIX CUCTEM, OMpe/iesisitollee caMy BOSMOXKHOCTh CYI[@CTBOBAHUS
reoCUCTeMbl, ee pa3BuTHe, 3((PEeKTUBHOCTb UM CTeleHb [JJOMYCTUMOW XO3SIHCTBEHHOMU
JlesATeJIbHOCTH Ha IaHHOW TePPUTOPUM.

YcToltunBOCTh MaH/madTa Kak CriocOOHOCTb COXPaHSTh CBOM MapaMeTphl MPH BO3/eMCTBUN
WM BO3BpAIllaThCsl B TIPE)KHEe COCTOSTHHE MTOC/Ie I[UK/Ia BHEIITHEro BO3/€HCTBYs, 3TO KoeOaHuUs
BOKDYI' HEKOTOPOTO CpeJJHero cocTosiHus. YeM 1Mpe TPUPOJHBIM Juarna30H COCTOSTHUN
na"gmadTa, TeM MeHbIlle BEPOSITHOCTh HeoOpaTUMOW TpaHC(OPMALUU MOC/Ie BO3MYIIAOIIIX
BO3/lelicTBUM. BHyTpeHHMe MeXaHW3Mbl CaMOpPery/IMpOBaHUs JiaH jadTa.

Haubosiee ycTOHUMBBIM KOMIIOHEHT JaH/madTa — JIMTOr€HHAst OCHOBA, B C/Tydae HapyIleHus
He criocobHasi BOCCTaHAB/IMBAThCA. Ee cTaOMIbHOCTE KakK BaykHasl TIPe/TIOChIIKA YCTOMUNBOCTH
nanawadta. [Tpesensl ycTounMBOCTH. BhisiBlieHre TTopora yCTOMUHMBOCTH.

BrisiBieHMe CBSI3M CBOWMCTB TPUPOAHBIX KOMITIOHEHTOB JaHliadTa C yCTOMUMBOCTBIO K



AHTPOTIOreHHbIM Harpy3kaM (FpaBUTALIMOHHBIA WM [eHYAALMOHHBIA MOTeHI[Uaal TepPUTOPHH,
YKJIOH MeCTHOCTH, /JIMHA CKJIOHOB, MeXaHWUeCKWW COCTaB M MOILHOCTb TI0YBOTDYHTOB,
YBI@&XHEHHOCTb TEPPUTOPHH, KTMMaTHUeCKHEe XapaKTePUCTHUKH, ITOUBHI, OMOTA).

buoTta Kak BaKHEMIIHH CTaOMIM3UPYIOMMKM (DaKTOp B CaMOperyIupOBaHUM JiaHALIA(TOB,
TIPUCTIOCA0/TMBAIOIIASACS K Pa3UUHbIM YCJIOBUSIM M BOCCTAHAB/IWBAMOMIAsCS. HTeHCUBHBIE
Ouosiornueckrie KpyroBopoThl U Orosioruueckasi IpoAyKTUBHOCTh — OZJHO U3 TJIaBHBIX YCIOBUI
YCTOWUYMBOCTH JIaHIIa(TOB.

HeopvHakoBass ~ yCTOWUYMBOCTL — JlaHAWA(TOB K  COELMPUUECKWM  aHTPOIOTeHHbIM
BO3/IeMCTBUSIM. HeyCTOMUMBOCTL TYHAPOBBIX U CEBEpO-TaeXKHbIX JIaHAMA(TOB K KUCIOTHOMY
3arpsi3HeHUI0 TI0 CPaBHEHMIO C JIeCOCTEITHBIMU U CyXOCTeITHbIMU JiaH/AiadraMu, 00yc/ioBieHHast
TunoM TIouB. HegoctaTok Teryia Kak akTop ¢/1aboro pa3sBUTHS TIOYB B TYH/IPOBBIX
na”awadTax, Onpejessollero HeyCTOMYMBOCTb K TEXHOTeHHBbIM HarpyskamM M MejjleHHOe
BOCCTaHOB/eHWe. HapyllieHre TerjioBoro paBHOBECHs MHOT'OJIeTHEMEP3/IbIX MOPOJ, BC/Ie[iCTBUE
paspylleHHss pacTUTENbHOTO W TI0YBEHHOIO ITOKPOBOB M BJ/EKYIero IpOCaZiku TPYHTOB,
paspyiieHre UWHPPACTPYKTYPbl. YCTOMUMBOCTH TaeXHbIX JaHAMIAPTOB U3-3a JIydlliei
obecrieyeHHOCTH  TeryioM, OoJiblllero  pa3HOOOpasusi  pacTUTeNbHOCTH, HWHTEHCUBHOTO
B/1aroob0poTa, CIIOCOOCTBYIOIIEr0 YJa/JeHUIO TOABWKHBIX (DOPM 3arpsi3HSIOIIMX BeIeCTB, HO
3aMe/lJIeHHOCTh OMOXMUMHUYeCKOTr0 KpyroBOpoTa.

Bbicokasi yCTOMUMBOCTL JaHAIIAdTOB CTEMHOM M, B MEHbIIeM CTeleHH, JIeCOCTeNHON 30H
BC/eCTBUe OJIarornpusiTHOTO COOTHOIIeHHWe Telula M Bjard. Bbicokas Ouoxumuueckas
aKTUBHOCTh YePHO3eMOB CTEeITHBIX JIaH/IIa(TOB CITIOCOOCTBYET UX CAMOOUMIL[EHHIO.

Manasg yCTOMUMBOCTb NYCTHIHHBIX JIaHAMA(TOB BC/IeACTBUE JedULUTa Bjarv, Majaou
MOII[HOCTH T10UB, 6€ZTHOCTU PaCTUTETBHOCTH

CylllecTBeHHOe pasauMude B YCTOMYMBOCTHM MeEXJYy CKJIOHOBBIMM U  paBHUHHBIMHU
na"gmadTaMy K aBTOTPAHCIIOPTHBIM, pPeKpealfiOHHbIM U TACTOWIIHBIM  MeXaHU4eCKUM
HarpysKaMm.

[Ipu olleHKe yCTOWMUMBOCTU TPUPOJHBIX TEPPUTOPUA/IBHBIX KOMILJIEKCOB K BHeIHEMY
(aHTpOTMOreHHOMY) BO3/IeMCTBUIO B KauecCTBe OMpe/esisitolliell MPUHUMAaeTC sl X CrIOCOOHOCTh K
TIPeo/Io/IeHUI0 3TOTO BO3/ENCTBHUs, 3aBUCAIAsi OT €ro SHePreTUKW U TPOSIB/SIOMIAsCS B
CKOPOCTU €ro BocCTaHOBJeHUsl. OueHb HU3Kas YCTOMYMBOCTb TPHUPOJHBIX CUCTEM TaKXKe
O3HauaeT HEBBLICOKWM YypOBEHb YCTOMUMBOCTH AHTPOMOTeHHbIX 3/eMeHTOB B JjaHiiadTe,
TIOCKO/IbKY OHM OyZAyT pa3pyliaThCs BMeCTe CO CTPYKTYpoO# mnaHfmadTa ToJ BO3ZeiCTBHEM
BHeIIIHUX ()aKTOPOB.

OcHogHble noHSIMUsi membl: BHYTPEHHME MeXaHW3Mbl CaMOpEry/JIMpOBaHUs JaHAlagTa,
YCJI0BUSI yCTOMUMBOCTH JIaHAIIA(TOB, YCTOMUMBOCTh K @aHTPOTIOT€HHBIM Harpy3Kam.

Bonpocbl 015 camonposepKu:

1. [aiiTe XxapaKTePUCTUKY MOHITUS YCTOMUYMBOCTHU JIaHAIAPTOB.

2. HasoBuTe BHyTpeHHHE MeXaHH3Mbl CAaMOPEry/IUPOBaHUs JaHAagTa.

3. Kakoti KoMIoHeHT ylaH/madTa SBAsIeTCs B IPUPO/e Harnbosee YCTOMUMBBIM?

4. TlepeuncivTe CBOMCTBA MNPUPOJHBIX KOMIIOHEHTOB JaHZiladTa, BAWSIOLIME Ha €ro
YCTOMYUBOCT.

5. Tlouemy ©6uoTa siBAsgeTcss  BaXHeWIIMM  crabunusupymoomuMm  (akropoMm B
camopery/JMpoBaHUU JaHAIIapTOB?

6. Uem oOyc/iioBeHa HeOAWHAKOBasi YCTOMYMBOCTh JaHAIIAGTOB K MPUPOAHBIM
BO3/elCTBUSIM?

7. Uem oO0yc/ioBleHa HeOJWHAKOBasi YCTOMYMBOCTb JaHAIIAPTOB K creluduueckum

aHTPOTIOTeHHbIM BO3/|eMCTBUSIM?

8. Tlepeuncivre ysi3BUMbIe JlaHAIIA(THI.

9. Kak pa3zniduaercs yCTOWUYMBOCTb CKJOHOBBIX U DPAaBHUHHBIX JaHAIAPTOB K
aBTOTPAHCIIOPTHBIM, PeKpeallMOHHbIM U MaCTOUIIHBIM MeXaHWYeCKUM Harpy3kam?

IMpakmuueckue 3anamus 8.1 u 8.2: «OyeHka ycmotiuueocmu AaHOWAdma K u3meHeHuro



napamempos pexcumos»

KoHmposbHble 80npochl:

[. JlanamadTHO-AUHAMUUECKUN MOAX0/ K yCTOMUUBOCTH

— TOTeHLWanbHas yCTOMUMBOCTh (MHEPTHOCTb) KaK CMOCOOHOCTh TeOKOMILJIEKCOB
MIPOTUBOCTOSITh BHEIIIHEMY BO3/eMCTBUI0, COXPaHSTh CBOE COCTOSIHME B TeueHWe 3a/laHHOTrO
VIHTEepBasla BpeMeHH HeM3MEeHHBIM B YC/IOBHSIX €CTeCTBEHHOTO U3MEHEHUsI 3/IEMEHTOB PEKHMMOB;

— BOCCTAHAB/IMBAEMOCTb KakK CMOCOOHOCTh BO3BpAIlaThCs B TO COCTOSIHUE, KOTOpOE

HabJ1r0/1a710Ch /10 BO3MYILAtOIIero Bo3/elCTBYS;

— BapUAHTHOCTb TIOBe/leHHs1 (TVIACTUYHOCTh) KAaK BO3MOKHOCTb peasiv3aldyd Pa3idyHbIX
JVMHaMHUUeCKUX TPaeKTOPUM I0C/e WK B TIEPUOJ, OCYLLeCTBIEHHSI BO3J€MCTBUSI.

— OTCYTCTBUE YHUBEPCATbHOT'O KPUTEPUS;

II. OueHKM yCTOMUMBOCTU Ha OCHOBE WH/JMKATOPHOro mnojxoga. OuieHKa yCTOMUMBOCTU Ha
OCHOBe MH7IeKca Oronoruueckoi 3¢h(HeKTUBHOCTH K/TUMaTa.

— UHJeKC buosornueckor 3¢deKTUBHOCTH KMMaTa KaK MHTerpasbHbId KPUTEPUM Teruio- 1
B/1aroo0ecrieueHHOCTH, OT KOTOPOT'O 3aBUCUT YCTOMYMBOCTH JlaHAIadTa;

I11. bannbHas oljeHKa yCTOWUMBOCTHU JaHAIIadTa:

— YCTOWYMBOCTHh JlaHAmIadTa Kak CIIOCOOHOCTb COXPAHSITh CBOKO CTPYKTYpy U
(YHKLMOHMPOBaHKe NIPU BHELLIHUX BO3/1elCTBUSIX;

— oripejie/isitolliee B/IMsIHYE KTMMaTUUeCKHUX (PakTOpOB;

— pOJib pa/iMaljioHHOr0 OaaHca;

— pOJib CTeTeHU YBIa’KHeHUS;

— pOJIb BETPOBOI'O pPeKUMa.

II1. 3amura pecdeparos
Jlureparypa: [1], [2], [4], [5], [9], [12], [13], [15], [19], [20].

Tembl pedepaToB 1o pasjeny 1: «OneHKa COCTOAHUA Ha3eMHbBIX U BOJHBIX 3KOCHCTEM,
OLIeHKa COCTOsIHUA JIaHAmagTa»

1. TloporoBasg ¥ KpuUTHMYeCKas BeJIMYMHBbI I1apaMeTpbl COCTOSIHUSI SKOCUCTeMbl U eé
KOMITOHEHTOB.

2. JIuTtoreHHas OCHOBA U I0YBa KaK KOMITOHEHThI Ha3eMHBIX 3KOCUCTEM.

3. Cpepnoobpa3sytoiue cBoicTBa puTorjeHo3a.

4. TIpobsieMbl OLIEHKH COCTOSIHUS 30011eHO03a.

5. MHcrnonb3oBaHMe CTaTUYeCKUX M [JUHAMWYECKUX XapaKTepUCTHK MOMYJSALANA B OLeHKe
COCTOSIHUSL SKOCUCTEM.

6. VHpekchbl BUZOBOTO pasHO0Opa3susi.

7. Wnpekcel TokcobHoCTH (TpodocarnpobHoCTH), uHAeKch [lleHHoHa, [TaHTne-bByka u ap.

8. TpeboBanus K BBIOODY IOKa3aTesieil COCTOSHUS BOJHBIX IKOCHCTEM.

9. HepocraTtku CyleCTBYIOIIMX CHCTEM HOPMHMPOBAHMSI aHTPOIIOT€HHOTO BO3/leHCTBUSI Ha
BOJHbIe 3KOCUCTEMBI.

10. BiusiHue aHTpPOMOreHHbIX ()AKTOPOB Ha Ha3eMHbIe U BOJIHbIE SKOCHUCTEMBI.

11. buosiornyeckue nokasaTeay KauecTBa BO/BI.

12. KoMIoHeHTHBIH NOAX0/ K IPUPO/IHBIM TeppUTOopraibHbIM KoMmiuiekcam (I1TK).

13. TIoBepXHOCTHBI CTOK KakK WH(OPMATHMBHBIM HWHTerpasbHbIi IOKas3aTelb peakLuu
na”zmadTa Ha aHTPOIIOTeHHOe BO3/|eHCTBHE.

14. OtuleHKa U3MEHUMBOCTH MOP(OIOrHYeCcKoii CTPYKTyphl AaHAmadTa.

Tembl pedepaToB o pasjeiny 2: «OneHKa yCTOHYMBOCTH Ha3eMHbBIX H BOJAHBIX
JKOCHCTEM, OLleHKA YCTOMYMBOCTH JIaH A TOB»

1. CoBpemeHHbIe TIpe/iCTaBIeHHsI 00 YCTOWYNBOCTH SKOCHCTEM.
2. MexaHU3MbI YCTOMUMBOCTH abUOTUYECKUX U OMOTUUECKUX KOMITOHEHTOB KOCUCTEMBI.
3. AHa/M3 yCTOMYMBOCTU Ha3eMHbIX 5KOCHCTEM K BHEIIIHUM (paKTOpaM OKpY’Karollleld cpefibl.



4. AHanu3 yCTOMUMBOCTH Ha3eMHbIX 3KOCUCTEM K aHTPOIIOT€HHOMY BJIMSTHUIO.

5. OTCyTCTBYE YHHBEPCA/IbHOIO MOKa3aTe sl OLleHKH YCTOMUMBOCTU Ha3eMHBIX 5KOCUCTEM.

6. AHa/IM3 yCTOMYMBOCTU BOZIOEMOB K 3BTPO(HPOBaHUIO U aljuin(UKaL1N.

7. HepmocTtaTku CyleCTBYIOIIMX CHCTEM HOPMHUPOBAHUSI aHTPOIIOT€HHOTO BO3/JEMCTBUSI Ha
BO/IHbIE SKOCHCTEMBI.

8. Otambl pa3pabOTKU 3KOJIOTHUECKHUX KpPUTEpHeB OLeHKH YCTOWUMBOCTU BOJ W BOJHBIX
5KOCHUCTEM.

9. OTcyTCTBHE YHUBEPCAIBHOIO M0KAa3aTessl OLleHKH YCTOMYMBOCTU BOJHBIX SKOCHCTEM.

10. VYcroiuuBocTh naHAmadTa Kak ero CriocOOHOCTb COXPaHATb CBOK CTPYKTYpy U
(YHKLMOHMPOBaHKeE NIPU BHELLIHUX BO3/|€HCTBUSIX.

12. Y CTOMUMBOCTb CTPYKTYPHBIX KOMIIOHEHTOB JaHzmagTa.

13. DHepreTuueckas KOHLIENLMs YCTOMUMBOCTU JaHAmadTra K aHTPONOreHHOMY
BO3/IeICTBUIO, MTOAXO0/IbI K KOJTMYECTBEHHOU OLIEHKe YCTOMYMBOCTH.

14. Dxonoryvyeckass OLleHKA COCTOSIHHMS SKOCUCTeM U UX KOMIIOHEHTOB KaK OCHOBa
5K0JIOTUYeCKOro HOpMHUpoBaHUs. KoHLenus KpUTUUeCKHUX Harpy3oK.

5 YueOHo-MeTOANMYECKOE 00ecrieueHue JIsi CaMOCTOATETbHOM PadoThl 00yYaroUXCs

5.1. BHeayoumopHas camocmosime/ibHasi paboma cimyoeHmoa

B 1ilesiom BHeayZUTOpHasi CaMOCTOsITe/TbHasi paboTa CTyjeHTa Ipy U3y4yeHHWH Kypca BK/IHOUaeT
B cebs1 ciiepyrormye BU/IbI paboT:

— npopaboTka (M3ydyeHue) MaTepHaioB JIEKIUi;

— yTeHHe U NMPopaboTKa PeKOMeH/J0BAaHHOW OCHOBHOM U JIOTIOJTHUTE/TbHOM JINTepaTyphI;

— MOATrOTOBKA K MPAKTUUECKHUM 3aHSATHSIM;

— MOWCK ¥ TTpopaboTKa MaTepranoB u3 VIHTepHeT-pecypCoB, HAyUHbBIX MTyO/IMKALIMi;

— BBIMOJIHEHYE JOMAIIHKUX 3aJlaHuii B (hopMe MOArOTOBKU pedepaTos;

— MO/IFOTOBKA K TEeKYIleMy U UTOTOBOMY (TIPOMEXXyTOYHasi aTTeCTallyist) KOHTPOJIIO 3HaHUH 10
JUCLIUIIHE.

OcHOBHasi 10/l CaMOCTOSITEJIbBHOM pPabOThl CTY/I€HTOB TPUXOAWUTCS Ha TOATOTOBKY K
MPaKTUUeCKUM 3aHATHSM, TeMaThKa KOTOPBbIX IIOJIHOCTBbIO OXBaTbIBaeT COJepkKaHWe Kypca.
CamocrosiTennbHasi paboTa MO TMOATOTOBKE K CEMUHAPCKUM 3aHSTHSIM TIpeAToJiaraeT yMeHUe
paboTath ¢ iepBUUHOM HH(MOPMaLIVeH.

CamocmosimenbHasi paboma no pasoesny 1:

PaboTa c KOHCIIeKTOM JIeKLUM U peKOMeHZI0BaHHOM JinTepaTypoit (1 U JOomoHUTebHAs).

[TogroToBKa MarepranoB K KOHTPOJIBHOMY OIPOCY IO U3YYeHHBIM TeMaM, MpaKTHUeCcKUM
3aHSITUSIM, KOHTPOJIbHBIM paboTaM, MOAroToBKa pedepara, AuasoraMm C TiperojiaBaTesieM U
yJaCTHUKaMH{ NIPOBEPKY 3HaHUM MepBOro JUCLUIJIMHAPHOTO paszena.

CamocmosmenbHas paboma no paszoesny 2:

PaboTa C KOHCTIIEKTOM JIeKIIMH U PEeKOMeHJJ0BaHHOW nuTepatypoi (1 u JomosHUTebHas).
[ToaroToBKa MaTepuasoB K KOHTPOJILHOMY OMNPOCY IO H3y4YeHHbIM TemaM, IpaKTH4YeCKUM
3aHATHSIM, KOHTPOJILHBIM paboTam, mMoAroToBKa pedepara, guasoraMm C IperofiaBaresieM |
yJaCTHUKaMH TIPOBEPKY 3HaHUM BTOPOr0 JUCLIMIVIMHADHOIO paszera.

6 @oHjJ OLEHOUHBIX CpeJCTB /A TpPOBeJdeHHsI TMPOMEXYTOUHON aTTecTalyu
00y4JaroIMXCA M0 AUCHUTTHHE

®DOHJ, OLIEHOYHBIX CPEJCTB [iisl MPOBeJeHUsI IPOMEXKYTOUHOM aTTeCcTaluy 00YUaroIUXCsl 110
gucuuriiHe «OLeHKa COCTOSIHUSI U YCTOHUMBOCTH 9KOCUCTEM» TIPE/ICTAaB/IeH B MPUIOXKEHUH K
paboueii mporpaMMe JUCLIMIUIMHBI U BK/IIOYAeT B cebsi:

— TMepeyeHb KOMITETEHIMH C yKa3aHWeM 3TarnoB MX ()OPMUPOBaHUSI B TIPOLIECCE OCBOEHUS
obpa3oBaTe/bHOM POrPaMMBI;



— OmnucaHue ToKa3aresiel ¥ KpUTepueB OLIeHWBaHUSI KOMIETeHLMM Ha pa3/IMUHBIX Tarax ux
(dhopMUpOBaHus, ONMCaHKe KA/l OLieHUBaHUs;

— TWIIOBBIE KOHTPOJIbHBIE 3a/laHHsI WM MaTepuabl, HeoOXOAUMbIe i1 OLIEHKWA 3HaHWMH,
yMeHUl, HaBbIKOB U (W/IM) OMbITa JesTeTbHOCTH, XapaKTepPU3YIOLUX 3Tarbl (HOPMUPOBAHUS
KOMIeTeHIIUM;

— MeToAMuuYecKrue Marepuasbl, OMNpejesisitolliye MNpoLeAypbl OLIeHWBaHUs 3HaHWMW, yMeHUH,
HaBBIKOB M (WIM) ONbITa [JesTeJIbHOCTH, XapaKTepu3yHIUX JTafnbl  (HOPMHUPOBAHUS
KOMIIeTeHIIUH.

Bomnpocs! J1si IpoBe/jeHUsI MPOME)KYTOUHOM aTTeCTaliy M0 JUCIHIUINHE
(3aueT c oLeHKOM)

1. CrpykTypHas U (pyHKLMOHAa/IbHasl OpraHu3anus skocructeM. OLleHKa U JMarHOCTHKaA.

OCHOBHOM NPUHLIMIT YCTOUUMBOCTHU 3KOCUCTEMBI.

3. MexaHu3Mbl TIO/iep>KaHusi CTaOWIBHOCTH TIPUPOJHBIX KOMILIEKCOB. [IpeArnocbuiku
npeoOpa30BaHUsI SKOCHCTEM B Tporiecce (HyHKLMOHUPOBAHHUS.

4. DKOCUCTEMHBIM aHa/Iu3 KaK KOMIUIEKCHBIM TIO/IXOJl, COYeTarol[ui KauyeCTBEHHBIM U

KOJIMUeCTBeHHbBIN aHa/IN3.

Kputepuu oLjeHKY COCTOSIHUS T10YB.

Kpurepny oLleHKM COCTOSIHUSL PaCTUTEIbHOCTH.

7. Kpurepuu OLIeHKM COCTOSIHMSI >KMBOTHOTO MMpa (TIOKasaTeld Ha YpPOBHE 300L[eH03a,

OT/le/IbHbIX BU/IOB U MOMYJISILIAN).

Kputepuu onjeHKH COCTOSIHUSI BOJAHBIX S5KOCUCTEM.

9. Kpurepun orieHKM KauecTBa BOJ 110 IaHHBIM THPOOHOIOTHUeCcKOro aHai13a.

10. CraTnyeckye ¥ AUHaAMUYeCKHe TTI0Ka3aTeslx MOy ILUU.

11. CoBoKymHasi OL|eHKHA COCTOSIHYSI 3arpsI3HEHHOCTH BOJHBIX 0OBEKTOB.

12. BrisiB/ieHMe 30H Upe3BbIUaMHOM KOJIOTMYeCKON CUTyallud U 3KOJIOrMUeckoro Oe/CcTBUs
ZJ151 BOZHBIX 0OBEKTOB.

13. KpuTepuu oLleHKM COCTOSIHUS JTaH 1A TOB.

14. [Ia 3Tamna OLIEHKM 3KOCHUCTeM: JUarHOCTHUKa (3KOJIOTHUecKasi perjiaMeHTalus) U OLleHKa
BO3/IeliCTBUS (9K0JIOTMUeCKOe HOPMUPOBaHUe).

15. Kpurepny OLleHKH YCTOWYMBOCTU NTPUPOJHBIX IKOCUCTEM.

16. KpuTepuy oLleHKH yCTOMYMBOCTH HAa3eMHBIX 5KOCUCTEM.

17. Kpurtepny A1 30HbI Upe3BbIYaHOM 3KOJIOTUYECKOW CUTYalldy M 30HbI 3KOJIOTMYeCKOro
OencTBUS.

18. KpuTepny OLleHKM yCTOWYMBOCTH BOJHBIX IKOCUCTEM.

19. Dranel 3BTpO(PUPOBaHUS BOJOEMOB.

20. Y13BUMOCTb BOJHOW 5KOCUCTEMBbI KakK CTeleHb ee 3aBUCHMOCTM OT BHELIHUX
BO3/IeliICTBUIA.

21. KpuTepu OLleHKH yCTOMUYMBOCTH JIaH/[I11a(hTOB.

22. YCTOMUMBOCTE JIaHAA(TOB K aHTPOMOreHHbIM Harpy3KaM.

23. OTimurie NPUPOJHONW YCTOMUMBOCTH 3KOCUCTEM OT YCTOMUMBOCTH TEXHONPUPOJHBIX
CUCTEM.

24. bruocdepa Kak caMoperyivpyoLiascs cucrema.
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9 MeToanueckue yKa3aHus /1A 00y4arOUUXCsA 10 0CBOEHHMIO JUCLUTIMHBI

MeToyKa TipernofiaBaHusi JaHHOW [UCLUIUIMHBI MpeArioaraeT ureHue JIeKLUi, IpoBejeHue
CEMMHApPCKUX 3aHATUW, TPYINNOBBIX W HWHAUBUAYaIbHbIX KOHCY/IbTALMd TO OTZAeJbHbIM
BOMpPOCaM JUCLIMIUIMHBL  [IpefycMOTpeHa caMocCTosiTesibHasi paboTa CTYZEHTOB, a TakKKe
MIPOXOXKZeHre TTPOMeXXYTOUHOM aTTeCcTaluH.



JleKUMM TIOCBSIIIAIOTCS PAaCCMOTPEHHIO Haubosiee Ba)KHBIX KOHLIENTYalbHBIX BOIPOCOB,
paccMaTpUBAKOIUX COBPEMEHHBIE MTPOO/IeEMbI OLIEHKH COCTOSIHUSI M YCTOMYMBOCTH SKOCHCTEM. B
XOZle JIeKIMH CTy[eHTaM CJieiyeT TIOATOTOBUTb KOHCTIEKTHI JIEKI[MM: KPaTKO, CXeMaTH4HO,
TIOC/IeIOBaTeIbHO (PMKCHPOBaTh OCHOBHBIE TIOIOXKEHMSI, BBIBO/IbI, (POPMYTMPOBKH, 0000IIEeHMS;
TOMeuaTb Ba)KHbIE MBIC/IM, BBIJE/SATb K/IIOUEeBble C/I0OBAa, TEPMHHBI; TIPOBEPSTH TEPMUHBI,
TIOHSITUSI C TIOMOLL[BIO SHITUKJIOTIeIUH, C/I0Bapel, CIPaBOUYHUKOB C BHIMHMCHIBAHUEM TOJKOBAaHUM B
TeTpa/ib; 0003HAUNTh BOMPOCKI, TEPMHUHBI, MaTepyas, KOTOPhIM BbI3bIBAeT TPYJHOCTH, TIOMETUTh
Y TIOTLITaThCsl HAUTH OTBET B PEKOMEH/yeMol uTeparype. EC/IM caMOCTOSITeNIbHO He yAaeTcs
pa3zobparbcs B MaTepHase, He00X04UMO C(hOPMY/IMPOBATH BOTIPOC U 33/]aTh MPeIo/aBaTento Ha
TIPaKTHUUECKOM 3aHSTUH. Y/1eITh BHUMaHHe TIOHSTHSIM, KOTOpPble 0003HaueHbl 00s13aTe/TbHBIMU
JJ151 KQ>KZ0M TeMbl JUCLUTTHBL.

Llesibto TIpOBe/IeHUs TIPAKTMUECKUX 3aHSATUM SIB/IIETCS 3aKpervieHWe 3HAHWM CTYAEHTOB,
MOMyYeHHbIX WMU B XOZe U3yueHWs [AWUCOUIUIMHBI Ha JIEK[UAX U CaMOCTOSITENBHO.
[MTpakTHueckue 3aHATHsS MPOBOJATCA B (hOPMe CEMHHApPOB; Ha HUX OOCY>KZAIOTCS BOTIPOCHI TIO
TeMme, pa30MparOTCsi KOHKPeTHbIE 3a/laHMs T0 H3yuaeMoW Teme, OOCY)KZAIOTCsi pedeparsl,
JEMOHCTPUPYIOTCST yueOHble (GuabMbI. [I/i1 TIOATOTOBKM K 3aHATHUSM CEMHHApCKOTO THTIA
CTY/[IeHThI BBITIOIHSIIOT MPOpaboTKy pabodeid rporpaMmel, yjesnsisi ocoboe BHUMaHKe Le/isiM U
3a7layaM, CTPYKTYpe M COZIE€P)KaHHUIO JUCLUIUIMHBI, KOHCIIEKTUPOBAaHUE MCTOYHUKOB; PaboTy C
KOHCITEKTOM JIeKLIH, TTPOCMOTDP PeKOMeHZyeMOU JTUTepaTyphl.

B Xozme TpymNmnoBbIX ¥ WHAMBUAYATbHBIX KOHCY/JBTAL[UA CTYZEHThl UMEIOT BO3MOXKHOCTh
MOMyYnTh  KBATM(UIMPOBAHHYIO KOHCY/IBTALIMIO TI0 OPraHU3allid  CaMOCTOSITeJTbHOTO
yTIpaB/ieHus1 COOCTBEHHOM ZIeATe/TbHOCTBIO Ha OCHOBE aHa/IM3a UMEIOIIerocs y CTy/leHTa OrbITa
00yueHMs], HWCIO/b3yeMbIX Y4eOHBIX CTpaTervii, uepe3 OOCY)KIeHHEe CUIbHBIX CTOPOH U
OrpaHUYEHUM CTUIST OOyYeHHWs, a TakKe TIOMCK PeCcypCoB, TPeAOCTaB/ISIEMbIX BY30M IS
JOCTIDKEeHUs] HaMeUYeHHBIX pe3yJIbTaToB; /s OTpejesieHus] TeMbl U TIPo0OIeMbl MCC/IeI0BaHKS,
BBITIOJTHEHUS [JOK/IAZIOB 10 AWCLUTUIMHE, 00CY)X/€HUsI HayYHBbIX TEKCTOB U TEKCTOB CTY/JEHTOB
[/l TIOATOTOBKA K WHTEPAKTUBHBIM 3aHSATHSM CEMHWHApCKOTO TWIA, [/l TIOATOTOBKU K
KOHTDOJIbHBIM TOUYKaM, B TOM UHCJe WTOTOBOW; [eTajlbHO TIpopabaThiBaTh BO3HUKAOLIME
npoOieMHble  CHUTyalliH, OCYLIECTBIATh TIOMCK BapyWaHTOB WX peIIeHus, OIpeJessTh
TIPEMMYIL[ECTBA U OTPaHUYEHUs UCTI0/Ib3yEeMBIX CPEZCTB [i/Isi PeIleHHs TIOCTaB/IeHHbIX YueOHbIX
3a71a4, 00Hapy>KMBaTh HEOOXOAMMOCTh M3MeHeHUsI CITI0CO00B OpraHM3aljy CBOei paboTh U Ap.

[Tpu u3yveHnU AUCIUTIIMHBI UCIO/Ib3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUYeHUs], TAKKe KaK:

1. Jlekumsi:

— JIeKLUSI-BU3ya/u3alysi — To/laya MaTepuasga OCYIIeCTB/ISeTCS CPeJCTBAMU TEeXHUUECKMX
cpezicTB 00yueHHs: C KpaTKUM KOMMEHTHPOBAaHHEM JIeMOHCTPUPYEMbIX BU3YyaIbHBIX MaTepHaIoB
(mpe3eHTaLyit).

2. IIpakTueckoe 3aHATHE:

— TeMaTHUUeCKWi CeMHWHap — 3TOT BWJ] CEMHHapa TOTOBUTCS W TIPOBOJUTCS C L[€JIbIO
aKI|eHTUPOBaHWsI BHUMaHHs1, 00yJaroIMXCsl Ha KaKOW-TM00 akTyalbHOW TeMe W Ha Hanborsee
Ba)KHBIX M CYILIECTBEHHBIX €e acreKTaxX. TeMaTHuecKud ceMuHap yriay0JisieT 3HaHHsI CTY/IeHTOB,
OPUEHTHPYeT X Ha aKTUBHBIN IMOVCK IyTel U CII0COO0B peleHust 3aTparuBaeMoi po0JiemBbl.

10 KypcoBoii npoekT (padora)
BeirosiHeHMe KypcoBOro ripoekTa (paboThl) He MPeAyCMOTPEHO YUueOHBIM MJIAHOM.

11 ITepeuenb UH(OPMALIOHHBIX TE€XHOJ/IOTUH, UCI0/Ib3yeMbIX IIPH OCyLIeCTB/IEHUH
o0Opa3oBaTe/IbHOT0 mMponecca MO AUCHUIUIMHE, BK/IIUYasg IepevyeHb IPOrPaMMHOIO
o0ecrnieueHusi M1 MHGOPMALIOHHO-CIIPABOYHBIX CHCTEM

11.1 ITepeueHb uHpOpMAYUOHHDBIX MEXHO102Ull, UCNO/Ab3yeMbIX NPU OCyujecmeneHuu
obpazoeamenbHO20 npoyecca
— 3/IeKTPOHHBIE 00pa30BaTe/IbHbIe PeCyPChI, TIpe/ICTaBIeHHbIe B I1. 8 paboueli MporpamMMel;
— HUCII0JIb30BaHUe CJlai/i-Tipe3eHTallul;



— WHTepPaKTUBHOe O0OljeHre ¢ O0O0yuarolUMHCS W KOHCY/JIbTUPOBAHWE TIOCPE/[CTBOM
3/IeKTPOHHOM TIOYTHI.

11.2 IlepeueHp npozpamMmHO20 obecneueHusl, UCNO/1b3yeMO020 npu ocyujecmesnaeHuu
obpazosameibHO20 npoyecca
[Tpu ocBOEHUU AUCLIUTIMHBI UCII0JIb3YeTCs TMLIEH3MOHHOEe TTPOrpaMMHOe obecrieueHue:

- ornepaluoHHble cucTemMbl Astra Linux (WaM uWHasg onepalydoOHHasi CHUCTeMa,
BKJTFOUEHHAas B PEeCTp OTeueCTBEeHHOr0 ITPOrPaMMHOTO 00ecTieueHus);

- KOMIUIEKT oQucHbIXx mnporpaMMm P-7 Oduc (B cocTaBe TeKCTOBOrO TpoLieccopa,
nporpamMMbl  pabOTBl C  3/IEKTPOHHBIMHM ~ TabiWijaMy, TPOrpaMMHBIE  CpeZACTBa
pelakTHPOBaHMA U IeMOHCTPALUY NIpe3eHTaLn);

- IporpaMMa IIpOBepKM TeKCTOB Ha IIpejMeT 3auMCTBOBaHUS « AHTUILIaruar».

11.3 IIepeuenb uHgopmayuoHHO-CNPABOUHDbIX CUCTEM
— CIripaBOYHO-TpaBoBasi cucteMa KoHcynbTanT-muttoc http://www.consultant.ru/online
— cripaBOYHO-TIpaBoBasi cuctema ["apanT http://www.garant.ru/online

12 Marepua/ibHO-TEXHHYECKOe ofecrieyeHHe AUCIUILTHHbBI

[nst mpoBefileHUsI 3aHSTHUN JIEKLUOHHOTO TUIA, MPaKTUUYeCKUX (CeMUHApCKUX) 3aHSITUM
TPYNMOBLIX W WHAWBU/Iya/NbHBIX KOHCYJIbTAl[UM, TEKYI[ero KOHTPO/JS W TIPOMEeXYTOUHOM
aTTeCTalliy WCTOb3YITCs yueOHble aygutopun 6-408, 6-507, 6-519 ¢ KoMIieKToM yueOHOM
mebesny.

[y camocTosTeNTbHOM paboThl 00yUarOIIMXCS UCIOJb3yeTcsl KabuHeThl 6-522; 060pyj0BaH
KOMIUIEKTOM yueOHOM MeOend, [BYMsl KOMITbIOTEpAMH C JOCTYIIOM B HH(MOpPMAaI|MOHHO-
TeJIeKOMMYHUKAILIMOHHYI0  CceTb  «VIHTepHeT» MW B  37eKTPOHHYH  HH(MOPMAIMOHHO-
oOpa3oBaTe/IbHYIO CpeJly OpraHH3aliu.

TexHuueckue cpejcTBa OOydeHUs /s TIpe[CTaB/ieHUs yueOHOM WHGbOpMAalUK BKIHOYAKOT
ayJUTOPHYIO JIOCKY, My/IbTUMEIUHHOE 000pyZOBaHHe.

[Tpu u3yueHUM AWCLIMIUIMHBI UCTIONb3yeTcs: O6ubmmoreunsnid doxg Kamuatl ' TY: yueOHUKH,
yueOHbIe TI0COOUSsI, TePUOAUUYECKHe XKYPHA/bl, 37IEKTPOHHBIM PeCypC; pa3ZlaTOuHbIA MaTepHas
(HOpMaTHUBHO-TIPaBOBbIE JOKYMEHTHI U P.).



Jlono/iHeHNs1 ¥ H3MeHeHHs B padoueil mporpaMmme

MomosHeHYst ¥ ©3MeHeHUs B pabouei mporpamme 3a / yueOHBIH TOf
B pabouyto nporpammy no gucuuriiiHe «OrieHKa COCTOSIHUSI M YCTOMUKMBOCTH SKOCUCTeM» JIJIst
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