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1 Henu u 3ag0a4yu yueOHOH JUCHUTIIIHHBI

Ienv oceoenusi MTUCUUTUIMHBI — U3YYEHUE TEOPETHUUECKUX OCHOB OLICHKH COCTOSIHUSI W
YCTOMYMBOCTU HKOCUCTEM U MX KOMIIOHGHTOB TIPH PA3JIMYHbIX BUIAX MPUPOIHBIX U
AHTPONOT€HHBIX BO3JAEHCTBUI.

3aoauu oucyuniunsl.

— M3YYEHUE TEOPETHYECKUX OCHOB U CYILIECTBYIOLIUX METOIOB OLEHKH COCTOSIHHSI
HA3€MHBIX U BOJHBIX 3KOCUCTEM U UX KOMIIOHEHTOB.

— aHaJIU3 COBPEMEHHBIX MPEACTABIEHUH 00 OIIEHKE YCTONYMBOCTH HA3€MHBIX U BOIHBIX
5KOCHCTEM K Pa3JIMYHBIM BUJAM BO3JICHCTBUSI.

2 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS JMCLUNIHHBI

IIponiecc wm3y4yeHHsT OUCLMIUIMHBI HampaBlieH Ha (QopMUpOBaHHE NPOPECcCHOHATBHOMN
KOMIIECTCHLINU:

— cIoco0eH ONpeneNsATh MOKA3aTENN YKOJIOTHIECKUX 1edieil yeroitunsoro passutus (ITK-
3);

— CIOCOOHOCTh AHAMU3UPOBATh HAYYHBIE HAaHHBIC, PE3YJIbTATBI JKCICPUMCHTOB U
Habmonenuit (ITK-4),

HJ’IaHI/IpyeMbIe peE3yapTaTel OCBOCHUSA TMPAKTUKH, COOTHCCCHHBIC C IIJNIAHUPYCMbIMU
pe3yJibTaTaMu OCBOEHUs 00pa30BaTeIbHON IPOrpaMMBI, IPECTABIIEeHbI B Ta0nuIe 1.

Tabmuma 1 — [Inanupyembie pe3ynbTaThl OOyUEHUs MPU U3YHYEHUU NUCHUTIIHHBI, COOTHECECHHBIE
C TUTAHUPYEMBIMHU PE3yJIbTaTaMH OCBOSHHsI 00pa30BaTEIbHON MPOrPaMMBI

Kox Ko n nanmenoBanme ) Koxa
KOMIIETEH HaunmenoBanme HHINKATOPA InanupyemsbIii pe3yaLTar o0y4deHus1 | moxkasare-
- KOMIIETEHIIHT JOCTVKEHNS 0 AACTUTIIIHHE st
OCBOCHHSI
HZ['IHKG: 3HaeT 3HaTs!
TTOTXOTBI K 1. cymecTeyromue cnocodsr u meroanl | 3(IIK-3)1
OTIpe I HHIO KOJIMYECTBCHHOH OLICHKH
SHAMHMBIX AHTPONOTCHHOTO  BO3AcHCTBUA  Ha | 3(IIK-3)2
SROJIOTHYECKHX IKOCHUCTEMBI M UX KOMIIOHCHTBI,
ACTICKTOB M CBS3AHHEIX | 2- MOAXObI K BBIABICHHEO MPHPOIHBIX
C HEMH 3K0Tormueckux | PAKTOPOBE, OTBETCTBCHHBIX 3a
BO3ICHCTBII. COXpaHCHHE HOPMAJIBHOTO
()YHKITMOHMPOBAHHUS IKOCHCTEM.
1701 B S YMeTs:
1. onpeaeate  koaumuecTseHHble | Y(IIK-3)1
Criocoben ~ YMCCT BhIGHpATS OUCHKH YCTOIMHBOCTH 3KOCHCTEM;
THOIXO0IBI K y ’
ONPEACIATD ONpEACICHHEO 2. PAHHPOBATE  OKOCHCTEMBI MO YIIK-3)2
TOKA3aTeIHx VYPOBHIO YCTOIIHBOCTH,
T1K-3 SKONOTHYECKHX | —ha HMPIX 3. cocraBmiATh Kapthl ycroitumeocTd | Y(ITK-3)3
. JKOJIOTHIECKUX
neneit AGIICKTOB: OKOCHCTEM K  DAsIHMHBIM  BHIAM
VCTOIINBOTO ’ AHTPONOTCHHBIX ~ BO3ACHCTBHH |
pasBUTH — YMECT HCIOJIb30BaTh ~ HMX  TPH  OICHKE
YCTaHABINBATD IKOJIOTUYCCKOTO COCTOSHHS IKOCHCTEM
KpuTCpHH H MPOTHO3¢E 3KOJIOTHYECCKHX
YCTOM1IHBOTO MOCIACACTBUH WX  AQHTPONOTEHHOMU
PasBUTHA. TpaHCopManny.
4. paborats ¢ wmHpopMmammel w3 | Y(IIK-3)4
PA3THYHBIX MCTOYHHKOB IS PCILCHUA
mpo(heCCHOHATBHBIX 3a1aY,
5. MPaBHIIBHO OLICHHUBATD JIOKAIBHBIC 1
OTJAJICHHBIE IOCIECACTBH Y(K-3)5
MPUHHMACMBIX PCIICHUH B OTHOIICHUHN
OKPY KAIOLIEH Cpeapl




Kox Ko n nanmenoBanme Koxa
KOMIICTCH Hanmenosanue HHAUKATOPA InanunpyemsbIii pe3yaLTar o0y4eHus1 | moKasare-
—_— KOMIICTCHITNH JOCTIKEHUST MO AUCINTIIINHE st
OCBOCHHSI
U1 e s 3HaTh:
1. oOmCHAYTHBIC METOIBI 3IIK-4)1
— 3HAeT METOIBI .
HCCICIOBAHUN M MPUMEHCHUC HX IIPH
AHATH3A HAYHHBIX OBCACHUH IKOJIOTHUCCKUX
CrrocoOHOCTD JAHHBIX. p A ..
AHATH3APOBATS H3BICKAHWUH; BIAJICHUE METOTAMHU
HAYHBIC TOJICBBIX (JKCIICIAIIMOHHBIX,
TK-4 JTAHHBIE, CT%I.[I/IOHapHBIX) H KAMCPaTbHBIX
T.
Pe3yIbTaThI Is)la 0 .
sxcnepumenToB | MA-2mx 4 | M‘g"' —
9 . 0(hOpMIIATH PE3YIHbTATHI HAYIHO- -
H HAOJIFO IC HUI — yMeEET O(I)OPMJ'I}ITB p pesy y ( )
HCCIIEI0BATEIBCKUX PadoT
Pe3yIbTAaThI HAYYHO-
HCCIICI0BATEIBCKUX
pabot

3 MecTo AMCHHUIINHBI B CTPYKTYpe 00pa3oBaTeIbHONH NPOrpaMmMbl

Jucuurmmaa «OieHKa COCTOSHHST U YCTOWYMBOCTH 3KOCHCTEM» CBsI3aHA  CO
CIEAYIOIIUMHU AUCIUIUIHHAMU, KOTOPbIE U3y4YauCh MPU 00y4YeHnu B OakajaBpuare:

OOwiasi 3KOJOrus — MPEACTaBJICHHUE O Cpeae OOMTAHUS M SKOJOTHYECKHX (haKTopax,
OCHOBHBIE Cpenbl *XH3HH (JuTocdepa mimm menocdepa, ruapocdepa, armocdepa), MOHITHE O
ouochepe.

CoBpeMeHHbIe HKOJIOrHYeCKHe TPodieMbl — OOeCIeYeHHe HACEIEHH s TPOI0BOIbCTBHEM
YW BOJAOW, 3allUTAa JIKOJEH OT HEraTUBHBIX MOCJEACTBUN HAYYHO-TEXHHYECKOrO IpOorpecca;
obecreyeHre pPacTyIIUX MOTPEOHOCTEH MHUPOBOrO XO3SHUCTBA B SHEPTHH M B MPUPOIHBIX
pecypcax; OxpaHa MPHUPOAHON Cpembl OT Pa3pPyIIUTEIBHOTO AHTPOIIOrEHHOTO BO3MEWCTBHS,
3aIIUTa Cpelbl OT PA3HOOOPA3HBIX 3arpsi3HEHUN — (PU3HUECKUX, XUMUYECKUX, OHOJIOTUYECKUX;
COXpaHeHHe OHMOJIOrMYecKOoro (reHeTHYeCKOro) pasHooOpasusi: MHOroodOpasus COOOINECTB U
9KOCHCTEM, BUJIOB U TeHO(OHIA KaKIOr0 BUIA KaK MPEICTaBUTENSI TAKCOHOMUYECKOH TPYIITIbI 1
coo0lIeCcTBa; 3alUTa JIOeH OT 0c000 OMACHBIX 3a00JIEBAHUIM;

buoreorpaduss — cucrema 3HaHUII O pachpelesieHUH JKUBOIO BellecTBa B OHochepe,
NPOAYKTUBHOCTH BOJHBIX 3KOCHCTEM, reorpaduyeckoil 30HANbHOCTH 3KOCHUCTEM, OCHOBHBIX
Oouomax 3emiu;

Yuenne o0 armochepe — cucTeMa 3HaHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pamualMOHHOTO M TEIJIOBOrO pekuma arMocdepbl 3emiid, 3aKkOHaX OOMIeH IUPKYJISIUN
armocepsr; mporeccax (OPMHUPOBAHMSI KIMMara W TEHAEHIUSX W3MEHEHHs KjuMara B
r7100abHOM U PErHOHATbHOM aCIeKTax.

Yuenue o ruapochepe — cucrema 3HaHUI O ruapocdepe U CBOMCTBAX MPUPOIHBIX BOI,
KPYrOBOPOTE BOBI, THAPOIIOTHH BOAHBIX OOBEKTOB U BOAHBIX PeCypcax 3eMiT.

JlanamadroBeneHne — cuUcTeMa 3HAHUI O T€OCHCTEMaX PErHOHANBHOIO M JIOKAJbHOTO
YPOBHEH KaK CTPYKTYPHBIX H4aCTsX reorpauueckoil 000N0UKH; MPUPOAHBIX TEPPUTOPHAIBHBIX
KOMIUTeKCax, NaHamadTax.

OxpaHa OKpy»Karoleil cpemnbl — CHCTeMa MEXIYHAPOMHbBIX, T'OCYIapCTBEHHBIX U
OOINECTBEHHBIX ~ MEPOTPHUSTHI,  HAMNpaBI€HHBIX HA  PalMOHAJIBHOE  KCIOJb30BAHUE,
BOCITPOM3BOJICTBO M OXPaHy MPUPOAHBIX PECYPCOB, YIYUIIEHHE COCTOSHHS TPUPOIHON CPembl,
MPENOTBPALEHUE HETaTUBHOIO BO3ACHCTBUS XO3SWCTBEHHOW W MHOH JAESITEIbHOCTH Ha
OKPYKAIOLIYIO CPeay U JUKBUIALMIO €€ MOCIEACTBUIA;

PecypcoBenenne — KOMIUIEKCHAsE CHCTeMa 3HAHUH O PeCypCHO-3KOHOMHYECKUX,
PECYPCHO-3KOJOTHUYECKUX, COIMATbHO-TeMOrpa@UIeCcKix, MPaBOBbIX, MEKIYHAPOMHbIX U
APYTHe aCMeKTax MCIOJIb30BaHMs OOLIECTBOM PECYPCHOIO MOTEHIHAA,

OCHOBBI TIPUPOIOIIONB30BAHNUS — HCIONB30BAHUE MPHUPOAHBIX PECYPCOB B IENAX



yIOBJIETBOPEHMSI MaTePUANBbHBIX M KYJIBTYPHBIX TOTpeOHOCTEH 0O0IecTna,
PALMOHAIBHOIO UCIIOJIB30BAHUS IPUPOIHBIX PECYPCOB.

NMPUHIUIIBI

Hsyuenne nucuuruivHbl «OLEHKAa COCTOSHUSI M YCTOHYMBOCTH 3KOCHCTEM» TaKkKe
OazupyeTcst Ha 3HAHMUAX JUCLUIUIMH, U3Y4aeMbIX NMPH OOyYEeHHH B MarucTpatrype, TaKuX Kak:
«['mobasnpHbIE M pernoHaIbHBIE MPOOIEMbI MPUPOIONIONB30BaHUY, «COBpEMEHHbIE MPOOIEMBI
SKOJIOTHH U MPUPOAONOIB30BaHUY, «CTpaTernueckas SKOJIOrMUecKast OLIEHKa.

4 CopepxaHue IUCHUILTHHBI

4.1 Temamuueckuil n1aH OUCUUNTUHbL

Ounasn popma obyuenusn

Tabmuua 2 — TemMaTudecKuil TIaH JUCLUTUIUHBL

HaumMenoBaHue pa3aciaoB U TeM

Bcero uacos

Konrakrras pabora
IO BUIAM YUCOHBIX

3AHATHH

Jlexiuu

KHC 3aHATHA

IIpakruuec-

Jlaboparop-
HBIC PA0OTHI

CamocrodremmHas
paGora

DOopMBI TEKYILETO
KOHTPOJII

HTOroBblil KOHTPOJIb

1

w|  AyIUTOpPHBIC 3aHATHI

=~

9]

N

8

=)

Paznen 1. Omnenka cocrostamst
HA3CMHBIX M BOJHBIX JKOCHCTCM, OIICHKA
COCTOSTHUS JJIaHMm aAdTa

72

32

16

16

40

Ompoc,
KOHTPOJIb-
Has padoTa,
3aInuTa
pedepaTon

Tema 1: CrpykrypHas u (QYHKUIHOHAJIBHAS
OpTaHH3ALAA IKOCHCTCM. OneHka H
JUArHOCTHKA.

10

Ompoc,
MPaKTHYEC-
KOC 3aJaHHE

Tema 2: Ouenka
JIKOCHUCTEM

COCTOAHHA  HA3CMHBIX

10

Ompoc,
MPAKTHYEC-
KOC 3aJaHHE

Tema 3: OneHKa COCTOSHHA BOIHBIX 3KOCHCTEM

10

10

Ompoc,
MPaKTHYEC-
KOC 3aJaHHE

Tema 4: Onenka cocrostHUS TaHAMA(TOB

10

Ompoc,
KOHTPOJIb-
Has padoTa,
3aInuTa
pedepaTon

Paznen 2. OneHka yCTOWMHBOCTH HA3EMHBIX
H BOJHBIX IKOCHCTCM, OIICHKA yCTOﬁqHBOCTH
Janamadros

72

32

16

16

40

Ompoc,
MPaKTHYEC-
KHC
3a1aHus,
3aInuTa
pedepaTon

Tema 5: YCTOMUHUBOCTD NPUPOIHBIX IKOCHCTEM

10

Ompoc,
KOHTPOJIb-
Has paboTa

Tema 6: OncHKa YCTOHMYHBOCTH HA3CMHBIX
JKOCHCTEM

10

Ompoc,
MPaKTHYEC-
KOC 33JaHHE

Tema 7:
JIKOCHCTEM

OncHka YCTOHYHBOCTH — BOTHBIX

10

Ompoc,
KOHTPOJIb-
Has paboTa

Tema 8: Onenka ycToiunBoCcTH TaHAMA(PTOB

10

Ompoc,
3aIIUTa
pedepaTon

3aver ¢ OLICHKOH

Bcero

144

64

32

32

80




Jaounan popma obyuenusn

HaumMenoBaHue pa3aciaoB u TeM

Bcero uacos

Konrakrras pabora
IO BUIAM YUCOHBIX

3AHATHH

KHC 3aHATHA

Jlexnuu
IIpakruuec-

Jlaboparop-
HBIC PA0OTHI

CamocrodremHas
paGora

DOopMBI TEKYILETO
KOHTPOJII

HTOroBblii KOHTPOJIb

1

w | AYIHTOPHBIC 3aHATHS

=~
W

N

8

=)

Pazngen 1. Omnenka cocrostamst
HA3CMHBIX M BOJHBIX JKOCHCTEM, OIICHKA
COCTOSTHUS JJaHMmadra

70

64

Ompoc,
KOHTPOJIb-
Has padoTa,
3aInuTa
pedepaTon

Tema 1: CrpykrypHas u (QYHKUIHOHAIBHAS
OpTaHH3ALAA IKOCHCTCM. OncHka H
JMArHOCTHKA.

18

16

Ompoc,
MPAKTHYEC-
KOC 3aJaHHE

Tema 2: Ouenka
JIKOCHUCTEM

COCTOAHHA  HA3CMHBIX

17

16

Ompoc,
MPaKTHYEC-
KOC 3aJaHHE

Tema 3: OneHKa COCTOSHHA BOIHBIX 3KOCHCTEM

17

16

Ompoc,
MPaKTHYEC-
KOC 3aJaHHE

Tema 4: Onenka cocrostHUS TaHAMA(TOB

18

16

Ompoc,
KOHTPOJIb-
Has padoTa,
3aInuTa
pedepaTon

Paznen 2. OueHka yCTOWMHBOCTH HA3EMHBIX
H BOJHBIX IKOCHCTCM, OIICHKA yCTOﬁqHBOCTH
Janamadros

70

64

Ompoc,
MPaKTHYEC-
KHC
3a1aHus,
3aInuTa
pedepaTon

Tema 5: YCTOMUHUBOCTD NPUPOIHBIX IKOCHCTEM

18

16

Ompoc,
KOHTPOJIb-
Has paboTa

Tema 6: OmncHKa YCTOHYHBOCTH HA3CMHBIX
JKOCHCTEM

17

16

Ompoc,
MPaKTHYEC-
KOC 3aJaHHE

Tema 7:
JIKOCHCTEM

OncHKa YCTOHYHBOCTH — BOTHBIX

18

16

Ompoc,
KOHTPOIb-
Has paboTa

Tema 8: Onenka ycToiunBoCTH TaHAMA(PTOB

17

16

Ompoc,
3aInuTa
pedepaTon

3aver ¢ OLCHKOH

Bcero

144

12

128

4.2 Cooepircanue oucyuniunsl

Pasz(e.n 1. Ouemca COCTOSAHHA HA3CMHBIX H BOJHBIX 3KOCHCTEM, OLECHKA COCTOSAHMSA

Jaanamadra

Tema 1: CrpykrypHas u (PYyHKUHOHAJNBHAsA opraHu3auuss 3kocucremM. OQueHka u

AHATHOCTHKA.
Jlexyus

DKOCUCTEMBI KaK CTPYKTYpHBbIE enquHULBI Onocdeprl. OTHOCHTENbHAS ABTOHOMUST SKOCHUCTEM,
Ces3p Mexay skocuctemamu. CTpykTypHas M (PyHKIHMOHAJbHAs OPTaHU3aLMs SKOCHCTEM,




MHorooOpasue cesizell. TpaHcopmanus u aKKyMyJsiUs B HKOCHCTEMAX COJHEYHOH HHEPTHH.
CornacoBaHHOCTb  MPOLIECCOB,  O0ECHEUMBAIOIIMX  KPYrOBOPOT — BELIECTB, INPOTEKaHUE
OMOreOXUMHUECKUX LHKJIOB. Y CIOBHA Cpeabl OOUTaHUsI, MPUCTIOCOONIEHHOCTh OPTaHU3MOB K
YCJIOBUSIM CPEJIbl, B3AUMOOTHOLIEHUS CO CPENON.

MexaHu3Mbpl MOAAEPIKAHUS  CTaOMJIBHOCTH TMPHUPOIHBIX  KOMIUIEKCOB. [Ipenmochuiku
npeoOpa3oBaHUsl 3KOCHUCTEM B Tmporecce (YHKIMOHHPOBAHUSA. AJNANTHBHBIE IEPECTPOHKU
coobmecTa. PYHKIMOHUPOBAHNE M3MEHEHHOro coo0IIecTBa KaKk MPUYMHA €ro JaibHeHIero
M3MEHEHHUsl. DKOCUCTEMHBIN aHaN3 KaK KOMILJIEKCHBIM MOIXOJ, COYEeTAIOIUN KaueCTBEHHbIN U
KOJIMYECTBEHHBIN aHanu3. J[Ba 3Tama OIEHKH 3KOCHUCTEM: AHArHOCTHKA (IKOJOTHYEcKas
periaMeHTanusl) U OLEHKa BO3ACHCTBHS (PKOJIOTHYECKOe HOpMHpoBaHue). IlomynsiunoHHBIHN
METOJ OIpeneNeHNs] JUHAMUYECKUX XaPAKTEPUCTUK MOMYJISLUH.

Ocnoenvle nousamus. memvl. ABTOHOMHS 3KOCHUCTEM, TpaHChopMamus W aKKyMYJILUS
SHEPruH, KPyroBOPOT BELIECTB, OHOT€OXMMHYECKHE LUKJIbI, AJalTUBHBIE IEPECTPOIKH,
CTa0MJIIBHOCTb W HM3MEHYMBOCTh, JKOCHCTEMHBIH  aHAJIW3, JHAarHOCTHKA 3KOCHCTEM,
JUHAMHWYECKHE XaPAKTEPUCTUKH MTOMYJILIUN.

Bonpocwr ons camokoumpois:

1. OnpeneneHue 3KOCUCTEMBI.

2. Ilepeuncnute QyHKIIMOHAIBHBIC 3BEHbS] S5KOCHCTEMBL

3. Tlouemy roBopuM 00 OTHOCHTENBHOH aBTOHOMHH 3KOCUCTEM?

4.  Kak npoucxoauT akKyMyJIsiLUsl COJTHEUHOMN SHEePTHUU B HKOCUCTEMaX?

5. Kakum o0pa3om ocyiiecTBiIsieTcs: TpaHcHopMaIiusi COTHEYHOM YHEPTHUHU B SKOCUCTEMAX ?

6. Tlouemy npu riao0aNbHOM NOTETUIEHUH MTPOUCXOIUT COKPALICHUE TUIOLIAN CYIIN?

7. Kak npoucxoaut KpyroBopoT BELIECTB B 3KOCUCTEME U SIBJISIETCS JIU OH 3aMKHYTBIM?

8. I'panmLbI mOgAEpKaHUSA CTAOMIBHOCTH SKOCHCTEMBI.

9. llpuumHa afanTUBHBIX NEPECTPOEK SKOCUCTEMBI.

10. Kak ocy1iecTBisieTcs: OLleHKa 3KOCUCTEM?

Ipaxmuuecxoe 3ausimue 1.1: «Onpedenenue NONYISYUOHHBIX XAPAKMEPUCTIUK

Ipaxmuueckoe 3a0anue

1. VYBenuueHne YHCICHHOCTH CeBEpHOro ojeHs (Rangifer tarandus) Habmonanoch IMpu
WHTPOAYKIIUU €ro Ha pas3nudHble ocTpoBa. Tak, ot 25 ocobeti (4 camiia u 21 camka), 3aBe3€HHBIX
B 1911 r. Ha octpoB Cmsaroro IlaBna (Bxomsummii B apxumenar OCTpoBoB IlIpuObiioBa B
BepunroBoM Mope), mpou3oMLIIa MOMYJSNNS, YUCICHHOCTh KoTopoi k 1938 r. mocturia 2000
ocobeif, HO 3aTeM MOCIEAOBAN pe3Kuil cran, U K 1950 r. Ha OCTPOBE OCTAIOCh TOJBKO 8 OJICHEH.

Cxonnas kapTuHa HaOmronanack M Ha ocTpoe CesiToro Matsest (TakyKe PacIoOiOKEHHOM B
Bbepunrosom mope): 29 ocobeii (5 camiioB u 24 caMku), THTPOAYLUPOBAHHBIX HA OCTPOB B 1944
r., JaJli TOMYJISALUIO0, HacUUThIBaBIY0 B 1957 1. 1350 ocoleii, a B 1963 r. — okomno 6000
ocobeil (IUIoIaab 3TOro OCTPOBa 332 KM?, YTO IPHMEPHO B TPH pasa GOJbLIe [LIOLAH OCTPOBA
Cesaroro IlaBna). B mocnenyromue roasl MpoOU30NUIO, OAHAKO, KAaTaCTPOPUUECKOE CHUKEHUE
YHCICHHOCTH OJIeHel — K 1966 1. ux octanock ToJdpKO 42. B 000X BBIIEONUCAHHBIX CIyYastx
NPUYIHHON PE3KOro CHU)KEHUS YHCICHHOCTH Obljla HEXBATKa B 3MMHEE BPEeMsl IMUIIH, COCTOSIIEH
MOYTH UCKJIIOUNUTEIBHO U3 JUIIAHHUKOB.

JlaTb CpaBHUTENBHYIO OLEHKY COCTOSIHMSI MOMYJALUN OJIeHEeH Ha OCHOBE MOIYJISLIMOHHBIX
napaMeTpoB.

ITosicnenue. JluHamuueckue MOMYJSILIMOHHBIE IOKAa3aTeNIU ONEPUPYIOT  yAEIbHBIMU
BEJIMUMHAMHU, T.€. PACCUUTBIBAIOTCS POXKAAEMOCTb, CMEPTHOCTb U CKOPOCTb POCTa MOMNYJISLUU B
pacuére Ha 1 ocoOb, T.e. ompenenseM CKOPOCTb MU3MEHEHUs 3THX IOKaszaTesned. YIenbHbIe
XapaKTepUCTUKU IIO3BOJISIIOT CPAaBHHUBATh KAaK CE30HHBIE U MEKIOJOBbIE CKOPOCTH, TaKk H
MOTEHLMAJ Pa3HbIX MOMYJISILIHH.

Nt—Ng N¢—Ng

r= = (1)

dt te—to




rae Ny — YUCICHHOCTD MOMYJSILUY B MPEAIIECTBY IO TEPHO;

N; — YUCIICHHOCTb MOMYJISILIUK B MOCIEAYIOIINI MEePUOT,

df — TPOMEKYTOK BpeMEHH MEKAY U3MEPEHHUSAMH.

Yoenvuas pooscoaemocme (b) — 4nciao HOBBIX 0COOEH, MOSBUBIINXCS 32 €IUHHIIY BDEMEHH B
pe3yJibTare pa3sMHOKEHHS

DOMUrpauusi ¥ MIMMHUTPALIUS HA YUCJISHHOCTD BIIMSIIOT HECYLIIECTBEHHO, IO3TOMY IPH Pacuérax
UMU MOXKHO TIpeHeOpeub. [yt cpaBHEHHUST POJKIAEMOCTH B PA3JIMYHBIX MOMYJISILHIX MOJIb3YHOTCS
MOKa3aTeNieM yAeNbHOH poxnaeMocTr (h) — OTHOIIEHHEM CKOPOCTH POKIAEMOCTH K UCXOTHOMN
gucieHHoCTH (Ny):

dNy,

- Ndt 2)

dN — pa3znuna uucinennoctu (N; — N,) 3a MPOMEKYTOK BPEMEHH,

Ny— ucxonHast YHCIEHHOCTD;

df — TIPOMEKYTOK BpeMeHH (7 — 12).

Pa3MepHOCTh yHENbHBIX XapakTepUCTUK 7, b, d BeIpakaeTcs B MHUHYC MEPBOH CTETIEHH U
3aBUCHUT OT MHTEHCHBHOCTH PA3MHOXKEHHsI O0coOel: st OakTepuii — 4ac, st (UTOIUIAHKTOHA
— CYTKH, JUISI HACEKOMBIX — HEJIEJISl WIIK MECSL, UL KPYITHBIX MIeKORUMAOUJUX — TOII.

Yoenvuas cmepmnocme (d) — uncno ocobeli moruOmux B MOMyJSILNHN 32 ONPEAETICHHBIH
OTPE30K BPEMEHHU

d=b-r (3)

®opMyna 3 MO3BOJNAET  ONPENENUTb CMEPTHOCTb, KOTOPYK) TPYAHO  HU3MEPUTH
HETIOCPENCTBEHHO, a OMPEAEITUTD ¥ JOCTATOYHO MPOCTO HEMOCPEACTBEHHBIMU HAOFOACHUSIMH.

Bbuornyeckuii moTeHNMAN MOMYJISIIUN HUKOTAA HE Pean3yeTcsi MONMHOCThI0. Ero BenmunHa
OOBIYHO CKJIAIBIBAETCS KaK PA3HOCTh MEKIY POKIAEMOCTHIO U CMEPTHOCTBIO B TIOMYJISIIIUU:

r=b-d (4)

Korna b =d, r = 0 u monynsiiust HAXOAUTCA B cTallMOHapHOM cocTtostann. Korma b > d, r > 0,
YUCJIEHHOCTh TOMyJisiluu yBeiauunBaercs. Korma b < a, ¥ < (0, YUCIEHHOCTb MOMYJISLUN
COKpAIIaeTcs.

lpaxmuueckoe 3ausmue 1.2: «Onpedenenue pekpeayuoHHOil ouspeccuu »

IIpakmuueckoe 3a0anue.

BOxm3u roponoB JeCHbIE 3KOCHCTEMBI HCIBITHIBAIOT OOJIBINYI0 PEKPEALMOHHYIO HArpy3Ky,
NPUBOMASIIYK) K  JUIPECCHM  PACTUTENBHOIO MOKpoBa. M3MmeHeHuss  CTPyKTypel U
(YHKITHOHUPOBAHUS JIECHBIX SKOCHUCTEM IMPOUCXOIAUT MO TPATUEHTHOMY Py, OTPasKaroIeMy
CTEIICHDb U MPOAOJDKUTEIIBHOCTD BOSI[efICTBPIﬂ YCJIOBCKA HA 5KOCHUCTEMBI. BbII[eJ'IﬂI-OT 5 OCHOBHBIX
CTaauil pEKPEalMOHHON TUTPECCUH. 3aNOIHUTE TaONIHIly, CAMOCTOATEIBHO HAMIUTE MaTepra U
OXapaKTepU3YHTE XapakTep BO3AECHCTBUS COIVIACHO NPEICTABICHHON CXEME.

CrencHb BO3ACHCTBHS HA JICCHYEO

Xapakrep BO3ICHCTBHSI
JKOCHCTEMY

MunnmMaibrHOE

Cmaboe

Ymepennoe

HuteHcuBHOC

PaspyumreasHoe

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

Tema 2: Ouenka cocmoanus HaA3eMHBIX IKOCUCIEM
Jlexyus
Cucrembl HaOMIONEHUIN, OIEHKA M TPOTHO3 COCTOSTHUSI TPUPOIHBIX W AHTPOIOTeHHO-




TpaHCc(HOPMHUPOBAHHBIX 3KOcUCTEM. CTENEeHb UX HAPYLIEHHOCTH.

Kputepun  OLEHKH:  pEXHUMHbIE, NPUPOJO3AIIUTHBIE,  AHTPONOIKOJOTHYECKHE U
xo3stiicTBeHHble. (COCTOSIHME CHCTEMBI KaK IPOCTPAHCTBEHHO-BPEMEHHAst OIHOPOIHOCTH,
BBIZIENIIEMAsi TI0 KPUTEPUSIM COXPAaHEHHsT COCTaBa M COOTHOLICHHS CHCTEMOOOPa3yOLINX
3JIEMEHTOB U BEAYLINX MPOLECCOB CUCTEMBI.

CoBpeMeHHBIE TIOAXOABI W METOABl HCCIENOBAHUS CIOXHBIX CHCTEM B IPHUPOIE:
ompeAesieHue CTPYKTYPbl U OPTaHU3AIMH CHUCTEMBI, OMpeAeieHne COOCTBEHHBIX (BHYTPEHHHX )
UHTErPAIbHBIX CBOMCTB M (DYHKIHMI CHCTEMBI, M3Y4€HHE NMPHUPOJHBIX KOMILIEKCOB B TECHOU
CBSI3U C XO3SIMCTBEHHOH MPAKTUKOHN C TOUYKH 3PEHHS JKU3HEOOECTIEYeHHOCTH YeJIOBEeKa, BKIIIOUast
OKPY)KAIOIIYI0 ~ €ro TNPUPOAHYH M  TEXHOTeHHYK cpeay. LcxonmHele mapamerpel,
COOTBETCTBYIOLIHNE KJIACCAM IPalallii UJIH OLICHOYHBIE IIKAJIBL.

Kputepun OLEHKH W3MEHEHHs [IJIs1 BO3AYIIHOW Cpenbl, BOIHBIX OOBEKTOB, IIOYB,
re0JIOTHIECKOM Cpebl, HA3€MHBIX SKOCHUCTEM (PACTHTEIBHOTO M KHBOTHOTO MHUPA).

Kpumepuu onsn ammocepnozo 6030yxa. KpuTHuecKre Harpy3ku (MakCHMaJbHbIE 3HAUYCHUS
BBIMAACHUH) M KPUTUYECKHE YPOBHU 3arps3HSAIONINX BEINECTB (MaKCUMAaJIbHbIC 3HAUYEHUS
KOHIEHTpauuii). IlapameTpr!l yCTaHOBIEHBI ISl HA3€MHOH PaCTHTENbHOCTH, JIECHBIX U BOIHBIX
SKOCHCTEM I10 BELIECTBAM: AMOKCHBI a30Ta U Cepbl, (PTOPHUCTHIA BOIOPO, 030H (KPUTUUYECKHE
YPOBHH), COEIMHEHH CEPhI U a30Ta, HIOHOB BOOPOA (KPUTHYECKHE HATPY3KH).

Kpumepuu ona nous: mnokazarenn (PU3NUECKON Aerpagaluyd IO4YB, XUMHUYECKOTO U
OMOJNIOTMYECKOr0 3arps3HEHUs. BennyuHbl MapaMeTpoB YCTAHOBJEHBI U TOKa3aTeNei:
IUIOIIA/Ib BBIBEJIEHHBIX M3 CENIbX03000pOTa 3€MeNlb, YHHUYTOXXEHHE T'yMyCOBOrO TOPH30HTA,
NPEBBbIIICHHE YPOBHS TPYHTOBBIX BOJ, pPagHOAKTUBHOE 3arpsisHeHue, npesbimenne [1]1K
XUMHYECKHX BEIIECTB (C YIETOM KJIACCOB OMACHOCTH), CHIDKEHHE YPOBHS aKTUBHON MHUKPOOHOM
Macchl, PUTOTOKCHYHOCTH (IO JAHHBIM OMOTECTUPOBAHMS).

Kpumepuu oyenxu cocmosnus pacmumensnocmu (B 3aBHCUMOCTH OT Treorpadu4ecKux
YCJIOBHH W THIIOB 3KOCHUCTEM): YMEHbIIEHHEe OHopa3HooOpa3us, MIOTHOCTH MOMYJISILUN BUIOB-
UH/IMKATOPOB, IUIOINAAb KOPEHHBIX AaCCOLMAINN, JIECUCTOCTb, 3amac APEBECHHbI OCHOBHBIX
Jecoo0pa3yrIuX IOpPOJ, IMOBPEXKIECHHE IPEBOCTOEB M XBOWHBIX IMOPOJ TEXHOTCHHBIMU
BBIOpOCaMH, IUIOIIAAb IIOCEBOB, IMOBPEXKIEHHBIX BPEAUTEISIMH, IMPOEKTUBHOE MOKPBHITHE U
NPOAYKTHBHOCTH NMACTOUIHON PacTUTENbHOCTH, H3MEHEHHE apeasioB PEAKUX BUIOB H AP.

Kpumepuu oyenxu cocmosmus owcueomuoeo mupa (IMoKa3aTeNd Ha YPOBHE 300LEHO3a,
OTAENbHBIX BHJOB U TOMYJISILHIA). yMEHbIIEHHe Onopa3zHooOpas3usi, IUIOTHOCTb IOMYJISILIUN
BUJ/IOB MHINKATOPOB, CHIKEHNE YUCIEHHOCTH OXOTHHYbE-TIPOMBICIIOBBIX BUIOB.

Kputepun 1yl OLEHKH CTENEHU Jerpataliiil Ha3€MHBIX 3KOCHUCTEM OTPa’KatOT HETaTUBHbBIE
U3MEHEHUsI B CTPYKTYpe M (PYHKLMOHMPOBAHUH SKOCHCTEM IO CTATUYECKUM W AMHAMHUYECKUM
nokazaressiM. CKOpOCTb HapacTaHUS] HETATUBHBIX M3MEHEHHUH MPUPOTHON Cpenbl: YMEHbLICHNE
O6uopaznoobpaszusi, OMONPOAYKTUBHOCTH, PACLIMPEHHE MIOMAIN HAPYIIEHHBIX 36MEJb.

Ocnoenvie nousmus memsi: BUJOBOH COCTaB, OMoMacca M MPOAYKUMS, JUMHTHPYIOIINE
¢baxTopel, paspyuarmue GakTopbl (OMacHbIe MPUPOIHBIC SIBICHUS W aHTPONIOTCHHOE BJIUSHUE),
CHCTEMOOOPA3YIOLINE 3JIEMEHTBI, KPUTHUYECKNE HATPY3KH, KPUTUYECKHE YPOBHH, CTATUYECKUE U
IMHAMHYECKHE TIOKA3aTeNH.



Bonpocwr ons camokoumpois:

1. Kak Ha3bBatOTCs (PYHKUHNOHAIBHO-CTPYKTYPHBIE XapaKTEPUCTUKU HKOCHCTEM, KOTOpBIE
HE BBIXOJAT 32 Mpeesbl €CTeCTBEHHbBIX U3MEHEHU?

2. Kpurepuu oneHkr aTMoc(hEpHOro BO3ayXa.

3. Kpurepuu ouieHKH MOYB.

4. Kpurepuu OLIEHKH COCTOSHUS PACTUTEIBHOCTH.

5. Kpurepuu oueHKH COCTOSIHUS )KUBOTHOIO MHUpa.

lpaxmuueckoe 3ausmue 2.1: « Kpumepuu oyenxu ammocghepnoo 6030yxa u noue»
Koumponsnuie 6onpocol

Jalite onpeneneHne KPUTHIECKUX HATPY30K.

Jalite onpeneneHne KPUTHIECKUX YPOBHEHN 3arPsI3HAOLINX BELLECTB.

Kaxue kpurepun yCTaHOBJIEHBI JIs1 OLICHKH JUII aTMOC(EPHOTO BO3AyXa

Kaxkue kpurepuu no BeniecTsaM yCTaHOBJIEHBI AJI OLIEHKHU I1OYB?

ITo xakuM BeleCTBaM yCTAHOBIIEHBI KPUTHYECKHE HArPy3KH 3arpsA3HSIOLINX BElleCTB?
Ilo xakuM BeleCTBaM YCTAHOBJIEHbI KPUTUYECKHUE YPOBHM BBINAJEHUS 3arpsA3HSAIOIINX
ecTB?

ITo KaKUM KpUTEPUSIM OLICHUBAIOT NOKa3aTeNH (PU3NIECKOHN erpanauu noys?

ITo xakuM KpUTEPUSIM OLIEHUBAIOT NOKA3aTeNU XUMUUECKOI0 3arpsA3HEHNs 10YB?

. Ilo KaKuM KpUTEPHSIM OLIEHUBAIOT MOKA3aTeN OMOIOTHYECKOTO 3arpsiI3HEHUS TOYB?

0. Kaxk ouenuBaercsi ypoBeHb aKTHBHOH MUKPOOHOH MaccChl?

1. KakuM MeTOIOM OIIEHUBAIOT (PUTOTOKCUYHOCTD MOYB?

BE
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lIpakmuuecrkoe 3aunamue 2.2: «Kpumepuu Oyenxku cocmoamus — pacmumensHOCH,
ACUBOMHO20 MUPA U CIENeNU 0ecpaoayul HAZEMHBIX IKOCUCHEM »

Koumponsnuie 6onpocol

1. Kakue xpurepuu (110 BELIECTBAM) YCTAHOBJICHBI JJISl OLIEHKH HA3€MHOH PACTUTEIbHOCTH?

2. TloueMy nisi OLIEHKHM BJIMSIHUSI CIEAYyeT YUMTBHIBATh reorpapuueckue yCIOBHS M THII
3KOCHCTEM?

3. Tlepeuncnure KPUTEPHUH, IPUHATHIE JIsI OLIEHKH JIECHBIX SKOCHCTEM.

4. UYem oTaMHArOTCS MOKA3aTeNd OMOMACCHI M MPOAYKLUN?

5. Tlepeuncnure MOKa3aTeNH, UCIIOIb3yEMbIE JUIsl OLIEHKH COCTOSTHUS JKUBOTHOT'O MHPA.

6. B yewm pasHHIA MEXAY CTATUYECKUMH M JUHAMUYECKHMH TIOKA3aTEISIMU?

7. Tlouemy mpu OLIEHKE CTEMEHU AErpagalliyd HA3eMHBIX SKOCHCTEM HCIIONB3YIOT, KPOME
CTaTUYECKUX, TAKXKe JUHAMUYECKUe Tokazarenn? Kakyro LHeHHy0 HHPOPMALUI0 OHH HECYT?

lIpakmuueckoe 3a0anue

ITo mpencTaBIeHHBIX MOKA3aTENsIM PACCUUTANTE CKOPOCTh PACIPOCTPAHEHUS €JI0BOTO ycaya,
NOCTpOiTe TpaduK, YCTAHOBUTE THUIl 3aBUCUMOCTH, HAHECUTE MOAXOMSINYIO JMHUIO TPEHAa U
oTpa3uTe Ha rpaduKy ypaBHEHHE 3aBHCUMOCTH W Ko3(pduumeHT anmpokcumarun. Crenaiite
BBIBOI.

Tabmmua 3 — KonnuecTBo NOBPEKACHHBIX BPEAUTESIMU AEPEBbEB HA TuIomanu 1 ra

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

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

Tema 3. OueHka coCTOSIHUSI 0KOJIOBOAHBIX H BOAHBIX IKOCHCTEM

Jlexyus

OTin4ne Ha3eMHBIX OKOJOBOJHBIX MHTPA3OHAIBHBIX (MOWMEHHBIE, NOJHHHBIC, TPUOPEKHBIC
y 03ep, BOJOXPAHWIWII, NPYAOB, MOpPEH) SKOCHUCTEM OT 30HAJbHBIX. JMHAMHYHOCTD HX
cymecTBoBaHusl (mosiBieHUs, ¢opmuposanus, rudenn). CBsi3b € JUMHUTHPYIOIIMM HX



CYIIECTBOBAHUE M3MEHUYUBBIM (PAKTOPOM cpenbl (BOOHBIM HMIIM THIAPOJIOTHYeCKHM). JlnHamuka
PYCJIOBBIX W THAPOJOTMYECKHX IPOLECCOB B CBSI3M C E€CTECTBEHHBIMH KJIMMATHYECKUMH U
AQHTPOTIOTEHHBIMU  (THAPOTEXHUYECKUMK) BO3ACUCTBUSAMH Kak (PaKTOp CMEHBl YCJIOBUUN
YBJIAKHEHHUS U OBICTPOrO, a MHOTTA M KaTaCTPOYUIECKOr0 M3MEHEHUST B 9KOCUCTEMAX.

OCHOBHBIMH XHUMHYECKUMH TIOKA3aTeIsIMU /ISl OLEHKH COCTOSIHHSI BOAHBIX 3KOCHCTEM
spisiroTest BIIK, koHLeHTpanmu Kuciaopoma W HauOojee OMACHBIX TOKCHYHBIX 3arpsi3HSIIOIINX
BEIIECTB (C YYETOM KJIACCOB OMACHOCTH), B TOM YHCJIEe 00JIaar0IUuX CBOMCTBOM HAKAIJTUBATHCS
B OpraHax W TKaHIX FHIPOOHUOHTOB.

OCHOBHBIMH THAPOOMOJIOTHYECKUMHU TTOKA3aTEISIMH  SIBJIIETCSl XaPAKTEPUCTHKA PA3BHTHUS
BCEX DKOJIOTHYECKHMX TPYI BOIHBIX COOOIIECTB: (PUTO-, 300IUTAHKTOHA, 3000€HTOCA, 3aImacoB
uxTuodayHsl. Y4er creneHu 3BTpOoPHUKaLNY MPECHOBOAHBIX H MOPCKHX dKOCHUCTeM. B kauecTse
OCHOBHOI'O TIOKa3aTeNsl CTEIeHHW HCTOINEHHs] BOAHBIX PECYpCOB B3siTa HOpMa O€3BO3BPATHOIO
U3BSITHS TOBEPXHOCTHOTO CTOKA.

BrisiBieHue 30H 4pe3BBIYAMHON 3KOJIOTUYECKOW CUTYAllMH W SKOJOTHYECKOro OeCTBUSI s
BOJHBIX OOBEKTOB MPOBOASAT IO KPUTEPUSM 3arpsi3HEHHs], UCTOLICHUS BOIHBIX PECYpPCOB U
Aerpajallid  BOAHBIX 3KOCHCTEM C HCIIOJNB30BAHMEM XHUMHUYECKHX W OHOJOrMYeCKHX
nokaszareyieil. PacueTHblii CyMMapHbIl nokasatenb s npesbimaromux [TJIK xumudecknx
BemecTB (M3B). Kpurepun orneHkn xadecTBa BOJ MO JaHHBIM T'HIPOOHONIOTHYECKOTO aHAIU3a
OCHOBaHBbI Ha OIICHKE COBOKYITHOCTH IIOKa3aTesied: Yucia BUIOB, YHCICHHOCTEH M Ouomacc
MOMTYJISILAH, HACEIAIOIUX BOMOEM, M PACCUMTAHHBIX PA3JIMYHBIX COOTHOIIEHUN MEXIY HHMH.
[IpocTeie KpUTEPHUH, XAPAKTEPUIYIOLINE KAKOW-THOO HHANBUAYAIBHBI KOMIIOHEHT 3KOCHCTEMBI
(HarmpuMep, YUCICHHOCTh, OMOMacca, WIHM YHCIO BUIOB B COOOIIECTBE); KOMOMHUPOBAHHbBIE —
OTPa’KarOT KOMIIOHEHTHI C Pa3HBIX CTOPOH (BHAOBOE Pa3HOOOpa3ne YUUTHIBAET, KaK YHCIIO
BUJIOB, TaK M pacmperesneHue uX OOWHs), KOMIUIEKCHbIE — HCIOJNB3YIOT HECKOJIBKO
KOMIIOHEHTOB 3KOCHUCTEMbI (MIPOAYKLHUS, CAMOOYHINAIOIAS CIOCOOHOCTh, YCTOWYHBOCTB).
KoMOnHMpOBaHHBIE I KOMIUIEKCHBIE TIOKA3aTENN MPUHATO 00OOIIEHHO Ha3bIBATh « MHACKCAMIY.

OmnpeneneHne Ha OCHOBAaHMM JWHAMHYECKOW COBOKYMHOCTH OMOJIOTMYECKHMX MOKa3aTeseH,
OTPAKAOIIUX  CTPYKTYPHO-(QYHKIIMOHANIbHbIE  OCOOEHHOCTH  SKOCHCTEM,  IMOPOrOBBIX
(KpUTHUECKNX) 3HAYCHUH HAPYIIEHUH B OKOJOBOIHBIX HA3€MHBIX SKOCHCTEMAX, MOCTIE KOTOPBIX
HAYMHAIOTCA HEOOpAaTUMbIE H3MEHEHHS SKOCHCTEMBI.

BozneiicTBre ruapocoopyKEHHH U 3aperyIHpPOBaHNIE CTOKA B TEUCHHE JTUTEIBHOTO BPEMEH!
KaKk TMpPUYUHA OYEeHb CJadoW (IyKTyalMOHHOH HW3MEHYMBOCTH W MeHblmero (B 2-4 pasa)
BU/IOBOTO Pa3HOOOpas3usl.

OcHosHble noOHAMUS MeMbl. YPOBEHb TPYHTOBBIX BOJ, OXKEJIE3HEHHE W OTJIeEHUE TOYB,
MOWMEHHBIE 3KOCHCTEMBI, (PIyKTyallMOHHAs W3MEHYHBOCTb, BHUbI-MHIUKATOPHI HAapyIIECHUN
BOJIHOTO peXHMa, W3MEHEHHWE KOPMOBOW IIEHHOCTH JIYrOB, OuopasHooOpasue cooOIIecTs;
uHAekc 3arpsisaenus Boasl (U3B), sprpoduposanue.

Bonpocwer ons camokoumpois:

Kaxue kpurepun yCTaHOBJIEHBI AJIs1 OLICHKH OKOJIOBOAHBIX HKOCHCTEM?

Kak ornieHnBaeTcst ©3MEHEHHE CTPYKTYPHOH OpraHu3aliy PACTUTEIbHBIX cOO0IIeCTB?
Kaxum 06pa3oM MOKHO OLIEHUTh H3MEHEHHsI BOIHOTO PEKMUMa MO BUAAM-HHINKATOpam?
Kaxue mokazaTenyu BKIIOYAET OLIEHKAa KOPMOBOH IIEHHOCTH 3aJIMBHBIX JIyTOB?

Uro o3HavaeT noHsATHE «(QIYKTyalMOHHAS U3MEHUYHBOCTB)?

Kaxk paccuntsiBaercs U3B?

Kaxwue ¢akTopbl BBI3BIBAIOT 3BTPOYHPOBAHNE BOTOEMOB?

NNk WD =

lIpakmuuecrkoe 3amsimue 3.1: «Kpumepuu oyenku cOCMOAHUA HA3EMHBIX OKOJI0BOOHBIX
9KOCUCTIEM »

3ananue

JlaliTe  XapakTepUCTUKYy MHTPA3OHAIBHBIX  OKOJOBOJAHBIX 3KOCHCTEM Ha  OCHOBE
CaMOCTOSITEJTEHOTO TIOUCKA B JINTEPATYPHBIX UCTOYHUKAX I10 CIenyromeii cxeme (Tadu. 4).

Tabnuua 4 — XapakTepucTUKa COCTOSTHUS PUOPEKHBIX IKOCUCTEM



CrabunmpHoCcTh | XapaxTte- Bunpr- JIumutupyro | Ilpennonarae
pekuMa pHCTHKA UHIUKATOPBI | IIHE MBIE
yBJIaQXKHEHUS ¢duToLEHO3a (bakTops! MIOPOTOBbIE
(xpuTHUec-
KH€) YPOBHHU
HapyLIEHUN
IloliMeHHbIE
JlonuaHblie
[TpubpexHpie
y 03ep
[TpubpexHpie
y BOAOXpaHU-
JIVILL, TIPYAOB
[IpubpexHpie
y MOpen

Koumponsnuie 6onpocol

1. Kak ypoBeHb IpyHTOBBIX BOJ M NEPUOJUYHOCTb YBIAKHEHUS BJIUSET HA OJKEJIE3HEHHE U
orjeeHue nous?

2. Ilo xakumM KpUTEpUSIM
PACTHTEIBHBIX COOOIIECTR?

3. Kak oneHuTh H3MEHEHUS BOJHOTO PEXXHMA 110 BUIAM-HHIUKATOpaM?

4. Tlouemy ruapoOCOOPYKEHHS U 3apETyIMPOBAHHE CTOKA B TEUEHUE JITUTEIBHOTO BPEMEHU
BBI3BIBAIOT COKPALEHHE BUOBOTO Pa3HOOOPa3usi paCTUTENIbHOCTH?

OLICHUBAETCS HU3MEHEHHE CTPYKTYpPHOH OpraHu3aluu

Ipaxmuueckoe 3ausmue 3.2: «Kpumepuu oyeHxu cocmosiHus BOOHBIX KOCUCHEM HO
2UOPOXUMUYECKUM NOKAZAMETISIM »

3ananue 1

Paccuuraiite cymmapHslii mHIEKC 3arpssHeHus Boabl (M3B) Ha ocHOBaHUM CliemyrOINX
MoKa3aresel, TOmUTCS JH 3Ta BOXA JJISl XO3SIHICTBEHHO-NTUTBEBOTO M KYJBTYPHO-OBITOBOTO
BOAOMNOJIB30BAHMUS

Konuenrpaumu: pH — 5,95; BIIKS — 9,08 wmr/n; XIIK — 20,73 wmr/n; comep:kaHue
kuciaopoma — 12,69 Mr/i;, KOHLEHTpalus aMMOHUHHOTO a3ora — 0,97 MI/n, KOHUEHTpauus
docharos — 0,47 mr/m.

ITJK: XTIK — 15 wmr/m;, BIIKS — 3 wmr/m; pH — 7.5; xucnopona — 6 mr/i;, dpocharos — 0,2
MI/JI; aMMOHHITHOTO a3ota — 0,5 Mr/I.

Beibepure st pacdeToB KOHIEHTpauuu BemlecTs, mnpepbiuarommx I[1JIK, kucimopon u
noka3atenb BIIKS u onpenenuTe kiace 3arpsi3HEHUS 1O MPUJIAraeMoi Taduie 5.

Tabmuma 5 — Xapakrepucrrka kadectsa Bonabl o 3B

Knacc kauectsa BOAbI | XapakTepUCTHKA Ka4eCTBA BOJbI | Bennunna U3B
llosepxnocmusie 60001
1 OueHb yncTast J0 0,3
2 Uwncras bomee 0,3 mo 1
3 YMepeHHO 3arpsi3HEHHAst bonee 1 10 2,5
4 3arpsisHEeHHas bonee 2,5 no 4
5 I'psiznas bosee 4 1o 6
6 OueHb rpsi3Hast bosiee 6 1o 10
7 UpesBbl4aiiHO Ipsi3Has bosee 10
Mopcxue 6001

1 | Ouenp uncras | To 0,25




2 Yucras bonee 0,25 10 0,75
3 YMepeHHO 3arpsi3HEHHAst bonee 0,75 no 1,25
4 3arpsisHEeHHas! bonee 1,25 g0 1,75
5 I'psiznas bosee 1,75 no 3
6 OueHb rpsi3Hast bosiee 3 10 5
7 UpesBbYaiiHO rpsi3Has bosnee 5

3anaHue 2.

ConeprkaHue 3arpsi3HIIOIUX KOMIIOHEHTOB — BuHMIalerara (1) u aneronurpuna (2) — B
npobe obpasua Boael coctaBimsiroT 0,1 mr/m uw 0,5 mr/nm coorBercTBeHHO. Paccuuraiite ux
cymmapHbIi 3arpsiustomui 3¢dexr, ecnu [TJK1 = 0,2 mr/n, ITAK2 = 0,7 mr/n, u cnenaiite
BBIBO/I O JOITYCTUMOCTH HCIIOJIb30BAHUS aHATU3UPYEMOT0 BOIHOTO OOBEKTa ISl XO3SIHCTBEHHO-
MUTBEBOTO M KYJBTYPHO-OBITOBOTO BOOMOIB30BAHUS.

Ipaxmuuecroe 3ausamue 3.3: «Kpumepuu oyenxu cocmosiHusi 6OOHBIX 3SKOCUCIEM HNO
2UOPOOUONO2UYECKUM NOKAAMETAMY

Bonpocwr ons 06cyscoenus

1. Knaccupukauus BOIOEMOB 1 OMOLIEHO30B 110 CalpOOHOCTH.

2. OueHKa KayecTBa 3KOCHUCTEMBI 0 COOTHOIIEHUIO KOJHYECTBA BUJOB, YCTOMYUBBIX U
HEYCTOHYMBBIX K 3arPSI3HEHHIO

3. HHTerpanpHble KPUTEPUH: OLIEHKA KAYECTBA IKOCUCTEM 110 HECKOJIbKUM TIOKA3aTEISIM.
Hunexc canpobuoctu no [antne u Bykky B Mmogudukanuu Crnanedexa.
OnuroxetHelii unaexc I'ynnaiita—Yuties u Ilapene.
buornueckuii unaexc By nusucca.

TpanuuuoHHbIH HAOOP MUKPOOHONIOTHYECKUX MOKa3aTenei (KOMu-MHAEKC U Ap.).
JII/ITepaTypa [2], 4], [7], 81, [11], [14], [16], [17], [18], [20].

N ook

Tema 4: Ouenka cocrosiHus JaHAWAPTOB

Jlexyus

Onenka mangmadTa C TOYKH 3pPEHHS] €ro  3eMJIEENIbYECKOrO, IPOMBIIIIEHHOTO,
TPAHCIIOPTHOT'O, PEKPEALIIOHHOTO, BOJOXO3SIMCTBEHHOIO HCIIOJIb30BAHMS WJIM C TOUKH 3PEHHS
kadecTB JsaHamadra kKak cdepbl Kku3HU. IS BBIIBICHHS SKOJOTMYECKOH OLEHKH U
knaccudukanuu [1TK paspaboran Meron naHAmMAPTHRIX U SKOJOTHYECKIX WHAHKATOPOB.

I[Ipn  geranbHOH  OLEHKE  MHKPOKJIMMATa  TEPPUTOPUM  HCIOJNB3YIOTCS  METONBI
KOJINYECTBEHHON OLIEHKH MHKPOKJIMMATHYECKOW HW3MEHUHMBOCTH — IIOKA3aTeNH COJIHEUHOU
pamuanyM, BETPOBOTO PEXHMMA, KOJIMYECTBA OCAIKOB M BBICOTHI CHEKHOTO IOKPOBA IO
BIMSIHUEM 3JIeMEHTOB JaHnamadra. MHIMKaTopamMu SBIAIOTCA BCE KOMIIOHEHTBI U 3JIEMEHTHI
naHamadTa; TEKTOHHYECKHE CTPYKTYpPBI, I'€OJOTHYECKOE CTPOCHHE, JIUTOJIOIMYECKHIH COCTaB
TOPHBIX TOPOI M OTJIOXKEHUH, (opMbl penbeda, MOUYBBI, MOBEPXHOCTHBIE BOIBL, CHETOBOH U
JIEAOBBIN MOKPOBBL

IToxoMmoHeHTHast OIleHKa JaHamadTa (3arpsSA3HEHHOCTh BO3IYLITHOTO U BOAHOTO OaccelHOB,
IIIyMOBO€ U 3JIEKTPOMArHUTHOE 3arpsi3HEHHE, HAPYIIEHHOCTh TEPPUTOPHUNA U Ap.), COCTABJICHUE
AHAMTHYECKUX KapT, XapaKTepU3YIOIIHE T'€OXMMUYECKYI0 AaKTHBHOCTb JaHAmadra u ero
YCTOMYMBOCTh K (PU3NYECKUM HArpy3KaM, a TaKke JOKATU3ALHMI0 AaHTPOIIOTEHHBIX HArpPy30K.
I'maBHYIO pOJIb B OIIEHKE CTEMEHU OMACHOCTH PAJMOAKTUBHBIX M XMMHUYECKUX 3arps3HEHUN 1Uis
JaHAmadTOB UTPAET CKOPOCTh UX CAMOOYHILEHHS.

WHTerpanbHON OLIEHKOW pHCKAa 3arps3HEHUs MNOoYB (JaHAmAadTOB) MPHU TEXHOTECHHBIX
Harpy3kax, BO3HHKAIOIIUX B pe3yJibTaTe MOMAAaHUs CTOYHBIX BOI, sIBIsieTcss oObem cOpoca,
cofiep’KaHHe MOHOB HATPHUS B CTOKAaX, NMOYBOIPYHTAX, 30HAX a’palliil U TPYHTOBBIX BOAAX, a
TAK)Ke KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKH OMOT€OIEHO30B.

buora kak ¢akTop CaMOperyJupoBaHHUs AHTPOMOTEeHHBIX JaHamadpToB. B  kadecTse
JaHAmAdTHEIX U HKOJOTHYECKUX WHAMKATOPOB UCIOJIB3YIOT BUAOBOW U HKOJIOTHYECKUN COCTAB




PACTUTENBHOCTH PAa3HBIX SIPYCOB (TPaBsHOIO, KYCTAPHUKOBOTO, APEBECHOT0), CYKLIECCHOHHBIE
CMEHbI PACTUTENBbHBIX COOOIIECTB, TOKA3aTeNH MOBPEXIEHHOCTH IPEBOCTOEB (YCBIXaHHUE,
nedomuarysi).

BiusiHne TNpUPONHBIX M AHTPONOTEHHBIX  (PAaKTOPOB Ha OCHOBHBIE  IOKA3aTeJH
O6uopasznoobpasus nanmmagdra. CTeneHb HapyIIEHHOCTH JaHAA(PTOB KPYITHBIX TEPPUTOPUI B
npeaenax IMHUPOTHBIX reorpapuuecKkux 30H — apKTHYECKOH, TYHIPOBOW W JIECOTYHAPOBOH,
Talry, CMELIAHHBIX JIECOB, INUPOKOJIUCTBEHHBIX JIECOB, JIECOCTENH U CTEIH.

Hcnonp3oBaHue CTATUYECKUX WM AUHAMUYECKHUX IIOKas3aTenedl [l OLEHKH 3pO3HH,
XapaKTEPU3YIOIUX COCTOSTHIE KaK MMOYBEHHOIO TIOKPOBA, TaK U JAHAIIA(PTOB B LIEJIOM.

[Ipu oileHKe BO3AEHCTBUS AHTPOTIOTEHHOMN IeATeIbHOCTH Ha COCTOSIHUE JlaHamadTa oqHoM u3
npobJeM SIBJISIETCS ONPeNeIeHNe N3MEHYUBOCTH PA3IMYHBIX KOMIIOHEHTOB IPUPOIHON Cpenbl U
onpenessromux ee pakropos. MacmTadbl pa3IMYHBIX AHTPOTIOI€HHBIX BO3JEHCTBUN BAPbUPYIOT
OT JIOKQJILHOTO 1O PErHOHAIBHOIO YPOBHs. B 3aBUCHMOCTH OT BUAa BO3AEHCTBHS UCIIONIB3YIOTCS
pa3Hble CUCTEMBI TOKA3ATENEH, XapaKTePU3YIOIINUX Ka4eCTBO CPEbL.

Ocnoenvie nonsmusi memsl: JIATOTEHHAs OCHOBA JlaHAmadTa, Mopdonorudeckas CTpyKTypa
JaHAmAaQTHBIX €IUHUL, TeOXUMHYECKas AaKTHBHOCTh JaHAIMA(Ta, CTENeHb HApyIIEHHOCTH
JaHAmadTOB, CYKLIECCHOHHAS! CMEHA PACTUTENbHBIX COOOIIECTB.

Bonpocwr 0nst camokonmpons

1. BawusiHME POJU TUTOTEHHOW OCHOBBI Ha (pOopMHUpOBaHUE JTAaHAIAPTOB.

2. Kakue mnpeumyliectsa HMEET KOJUYECTBEHHAs OLCHKA MHUKPOKIMMATHYECKON
W3MEHYHNBOCTH NPH OLIHKe JaHamagdTa?

3. JaiiTe onpeneneHe MOHATUS «HAPYLIEHHBIN JaHAmad .

4. B uem mposBisercs: crneunpuKa TEXHOTEHHOH MHIPALMM XUMHUYECKHUX 3JIEMEHTOB?
Kaxyro onacHOCTb OHa MpencTaBiseT s yeaoBeKa?

5. TloueMy CKOPOCTb CaMOOYMILECHUS SIBJISIETCS] BAKHBIM [10KA3aTEEM MPU OLICHKE CTENEeHU
OIMACHOCTH PaTMOAKTUBHBIX M XUMUYECKHX 3arpsi3HEHUN A1l TaHamagpToB?

6. B cuy Kakux IpUYHH NPOUCXOIUT CYKIIECCHOHHAS CMEHA PACTUTENbHBIX COOOINECTB?

7. K KakuM HEraTuBHBIM 3KOJIOTHYECKHM IOCJIEACTBUSIM MOXKET NPHUBECTH HAPYIICHHE
LIEJIOCTHOCTH OMOTUYECKOTO KOMITOHEHTA B 30He TYHAphI? B Taiire? B crenHpix nanmgmadTax?

llpakmuuecrkoe 3zansimue 4.1: «Komnnexcnuiii  mapuipymuuiii - yuem aumMpONOSEHHbIX
8030eiicmBuil HA MeCHHOCHIb Y

Bonpocwr 0ns 06cyscoenus

1. Heo0XxoaMMOCTh KOMIUIEKCHOTO MapIIPYTHOrO y4€Ta aHTPOIOI€HHBbIX BO3JEHCTBUN Ha
MECTHOCTb.

2. TlepeueHp OOBEKTOB MapIIPyTHOIO y4Ye€Ta AHTPONOrCHHBIX  BO3NCHCTBHHA U
SKOJIOTUYECKUX YCIIOBHUI MECTHOCTH:

a) aHTpoInoreHHble (OpMbI MHUKpOpenbeda: MeNTUOopaTHBHbIE KaHABbI, SIMBI, PBBI,
NIPOMOUHBI M OBpard MCKYCCTBEHHOI'O TPOHMCXOXKIEHUS, HACHINH, BaJIbl, Oyrpbl, Teppacbl Ha
CKJIOHAX H T.IL.;

0) aHTPONOreHHbIC HAPYIIEHUs TMOYB U TPABSIHUCTOW PACTHTENbHOCTH — OOIIHUpPHBIE
YUACTKU TOBPEXKIEHUI OT TSDKENOH TEXHUKH, LIOCCE W TPYHTOBBIE JOPOTH, TPOIBL, SIMBIL,
PBITBUHBI, CBAJIKH MyCOPa, IPOTOHBI CKOTA, OOIIMPHBIE BHITONTAHHBIC TUIOMAAKHY,

B) HCKYCCTBEHHBIE BOJOEMBI W BOJOTOKH — TPyAbl, 3a00JIOUEHHBIE YYacTKH,
MEJTMOPATUBHBIE U IPYTHe KAHAJbI, BOJOOTBOE,

) aHTPOIOT€HHbIE HAPYIIEHHs APEBECHON PACTUTENBHOCTH — JIECHBIE MPOCceKH (J1r00oro
NPOMCXOXKAEHUS —  MOA  JIMHUSAMH  3JIGKTpONepenad, TEXHOJOTMYECKHEe  TPaccChl,
MPOTHUBOIMOKAPHBIE TTOJIOCHI U T.JI.).

Jlutepatypa: [2], [4], [3], [4], [5], [7], [9], [12], [13].



Pazpen 2. OumeHka yCTOHYHMBOCTH HA3eMHBIX M BOJHBIX 3JKOCHCTEM, OIEHKA
YCTOMYHBOCTH JIAHAMAPTOB

Tema S. YcTOHYHBOCTL NPHPOAHBIX IKOCHCTEM

JKoJoruyecKast yCTOHUMBOCTh — MOHATHE, XapaKTEPU3YIOIIee COXPAaHEHHE KadyeCTBEHHON
OTPENENIEHHOCTH YKOCUCTEMBI, HEM3MEHHOCTh €€ OPTraHU30BAaHHOCTH B TEUEHHE HEONPEICICHHO
JOJTOr0 BPEMEHH, T.€. COXPAHAKIAas JUHAMHYECKOE pPAaBHOBECHE CO Cpenoil mpwu
AHTPOIIOTEHHOM BO3IEHCTBUHU (FUJTH JK€ HETATUBHOM ITPHPOTHOM).

C pemenueM 5Toi mpoONEeMBl HEpPa3pbIBHO CBsA3aHA U TNpoOIeMa 3KOJOTHYECKOro
HOPMHPOBAHUS, OCHOBHBIM COJEP’)KAHHEM KOTOPOW SBISIETCS TIOHCK HOPMBI COCTOSTHUS
NPUPOIAHON 3KOCHUCTEMbI, HOPMBI BO3IEHCTBUS Ha HEe M OTBETHOH PEAaKIMU SKOCHCTEMBI Ha
BHEIIHEE BO3JEHCTBHE.

Drtanbl OLEHKH BO3ACHCTBHs. IIpM OlEHKE BO3NEHCTBUS PEANTU3YIOTCS CIENYIOIIHE STAIbl:
omeHKa (pakTopa BO3MEHCTBUS (OIEHKAa aAMUTUBHBIX (Macca, Owuomacca, MopTMacca,
KOHLIEHTPALUS U T.I1.) U HEAJOUTUBHBIX (YCTOWYMBOCTH, OJIArOmosyune) CBOWCTB 3KOCUCTEMBI
(oLleHKA CTENeHN BO3ACHCTBHSI — W3MEHEHHSI 5KOCUCTEMBI).

Perenepauust (cmiocoOHOCTb K BOCCTAHOBJICHHIO Ae()OPMHUPOBAHHBIX CTPYKTYp U (pyHKIuil)
— peanm3anys B IPOLECCAX CAMOOPraHM3alUU  (CAaMOKOOPAMHALMH, CaMOpPEryJISLUH,
CaMOBOCCTAHOBJICHUS, CAMOOYMIICHHUS), T.€. BAKHEHIINX COCTABJIIOLINX 3KOJOTHYECKOrO
noteHmana. COOTHECEHHE XapaKTEPUCTHK CTAOMIBHON JKU3HENESTENIbHOCTH 3SKOCHCTEM C
BEJINYMHON OKa3bIBAEMOTO Ha HHUX AaHTPOIMOTEHHOIO BO3ICHCTBHA (WM K€ HEraTHBHOIO
npupogHoro). KommeHcaropHble BO3MOXKHOCTH OSKOCHCTEM K BHEUIHMM BO3JEHCTBHSM,
OTIPeNeNSOINE X YCTOWYHBOCTh, CIIOCOOHOCTh K CAMOBOCCTAHOBJICHHIO, B OCHOBE KOTOPOM
JeKaT pa3NudHble PU3NUECKUe, XMMUIECKHE 1 OHOJOTHYECKHE MTPOLIECCHL.

OCHOBHOW TPUHINI yCTOMYUBOCTH SKOCHCTEMBI (COXpaHEHHE 3aMKHYTOCTH KPyroBOPOTa
BemecTBa). (OCHOBHas TMpUYMHA HEYCTOMYMBOCTU JKOCHCTEM (HecOallaHCHPOBAHHOCTH
KPYrOBOpOTa BEINECTBA M3-32 HECOIJIACOBAHHOCTH JESTEbHOCTH OPraHW3MOB OT/ENbHBIX
rpymm). M3MeHeHHsT B COOTBETCTBMM C NPUHLHUIIOM CYKLECCHOHHBIX MPeoOpa3OBaHHIL.
KnumakcHple coolmecTBa Kak HawOojiee 3pesble. YCTOWYHBOE AWHAMHYECKOE PAaBHOBECHE
MeXay OMOTHYECKUMH MTOTEHIIHAIAMH BXOSIINX B COOOIIECTBO MOMYJISUI 1 COMPOTHUBICHUEM
cpenbl. l'omeocras skocuctembl. BrnmsHue pasmepoB, pa3HooOpasuss BHIOBOTO U
MOMYJSITHOHHOTO COCTaBa Ha YCTOHYMBOCTH 3KOCHUCTEMbl. HEeBO3MOKHOCTH OZHOBPEMEHHOTO
COYETaHUs IByX MPOTHUBOIOJIOKHBIX CBOWCTB: OBITh BBICOKO CTAOMJIBHBIM M IaBaTh OOJBLIOH
BBIXOJl YUCTOH MPOAYKLIHH.

JIBa THIA YCTOMYMBOCTH JKOCHUCTEMBbI. PE3UCTEHTHAsl YCTOMYMBOCTP — 3TO CHOCOOHOCTH
SKOCHCTEMBI COITPOTUBIISATHCS HAPYLISHUSIM, TOAIePIKaHUEe HEU3MEHHON CTPYKTYpPBI U (PYHKLINH,
NPAaKTUYECKU HE BBIXOZS 3a IMpenesbl PaBHOBECHOTO COCTOSHHS. YTpyras yCTOWYHMBOCTb —
CHOCOOHOCTh CHCTEMBI BOCCTAHABIUBATBCS IOCIE TOTO, KaK €€ CTPYKTypa M (yHKUMH ObUIH
HapyueHbl. [lpenenbHble 3HAaYeHHs] BHEUIHMX BO3IEHCTBHI, KOTOpPBIE CHUCTEMa CIOCOOHA
BBIZIEPKATh O€3 pa3pyIeHus (3amac )KeCTKOCTH).

OT1n4ne NpUpOTHONH YCTOHUMBOCTH SKOCHCTEM OT YCTOHYHMBOCTU TEXHONMPUPOAHBIX CUCTEM,
KOTOpasi 3aKJII0YaeTCss B CIIOCOOHOCTH BBINOJIHATH 3aJaHHBIE COLIMAIBHO-3KOHOMUYECKHE
byHKUINH.

bruocdepa kak camoperyaupyromasicst CHCTeMa, COXPAHSIOIast CBOK CTaOMIIBHOCTh TOJBKO B
KOHCEPBATHBHOM COCTOSIHHH IPH YCTOHYHWBOM JUHAMHYECKOM PABHOBECHH, CKJIAIbIBAIOLIIMMCS
U3 COBOKYITHOCTU pPE3YJIBTATOB KOHKYPEHTHOTO Pa3BUTHUS MHOTOYHCIEHHBIX COOOIIECTB,
COCTaBJISTFOIINX OMOTHYECKYI0 OCHOBY OrPOMHOrO 4mciia 3kocucreMm Ouocdeps. CrabuiapHOE
cocTosiHue Ouoceprl He O3HAYAET HEM3MEHHOCTb COCTOSIHHSI COCTABIISIFOIIHMX €€ 3KOCHCTEM,
HAXOIALIMXCSl HA Pa3IMYHBIX CTaOUSAX HKOJOTHYECKOW CYKIECCHH. JBONIOLMOHHBIA IyTh
opraHuzaLu OnochepsL.

Ocnoenvie nousmusi memsl: SKONOTUIECKAs yCTOHYNBOCTD, pereHeparysi, KOMIIEHCATOPHBIE
BO3MOYKHOCTH, TOMEOCTa3 3KOCHUCTEMbI, PE3UCTEHTHAs YCTOWYMBOCTb, yIpPyras yCTOWYHBOCTD,
JKECTKOCTb, XPYITKOCTb, 3BOJIFOLIHOHHBIN ITyTh OpraHu3auuu Ouochepsl.



Bonpocwer ons camonposepku
Jlalite onpeneneHne NOHATHS «yCTOMYUBOCTb 3KOCUCTEM.
Uro BrumrouaeT B ceOsl IOHATHE KPEreHepaLisi SKOCUCTEM)?
Hasosure BaxxHENIINE COCTABIISIOIINE SKOJOTHYECKOrO MOTEHINATIA.
OxapakTepu3yiTe KOMIEHCATOPHBIE BO3MOKHOCTH SKOCUCTEM.
Hasosure aBa THNA yCTOWYUBOCTH SKOCHUCTEM.
6. Kak Ha3bIBaeTCsA CIIOCOOHOCTD SKOCHCTEMBI COTIPOTUBIISITHCSA HAPYIIEHHUSIM, TPAKTUYECKU
He BBIXOJISl 32 IpeJiesibl PABHOBECHOTO COCTOSIHUSA?
7. UYem ynpyrasi yCTOWYMBOCTb OTJINYAETCS OT PE3UCTEHTHOMN?

Nk =

lIpaxmuueckoe 3ausmue 3. 1: «Ilpoyeccer camoopeanuszayuu 5KOCucnmem»
1. [aiiTe onpeneneHne cCaMOperysiLiug.
2. Kakosa ¢pyHKIUs camoperysiiuu B Ouochepe?
3. OOwbsacHuTE, KakuM o00pa3oM TpsMble H OOpaTHBIE CBSI3U MPH CaMOPETYJBSILHU
MOJIEP’KUBAIOT PABHOBECHE B YKOCHCTEME Yepes:
— YUCJICHHOCTD MONYJISLNM,
— COOTHOLIEHHE TOJIOB;
— PO’KAaeMOCTh, CMEPTHOCTD U IPYTHUE MTapaMETPBhI.
4. Kak nopnep>KuBaeTcsi paBHOBECHE B CUCTEME «XHUIHUK-KEPTBA»?
5. Tloyemy nnuTenbHast CBA3b MEXKIY MOMYJILMSMH XUIIHUKA U JKEPTBBI MOPOXKIAET HX
B3alMO3aBHCUMOCTb?
6. KakoBa poJib XHUIIHUKOB B PETYJISLIUN
7. Kak OT XHWIQHUKOB M HX XEPTB 3aBUCST HEKOTOPbIC BAJKHBIE CBOMCTBA TAKUX KPYITHBIX
SKOJIOTUYECKUX OOBEKTOB, KaK OMOTHYECKHE COOOIIECTBA U HIKOCUCTEMBI?
8. Kak XMIIHUKH NPEeTOTBPAINAOT CIUIIKOM Pe3KHe KOJeOaHUsI YNCIEHHOCTH?
9. Kakum 06pa3oM XUIIHUKH CIIOCOOCTBYIOT O3/IOPOBJICHHIO MOMYJISIINANA?
10. OxapakrepusyiiTe BIHsHHE JOMHHAHTHBIX BHUAOB JI0OOOro OMOLIEHO3a HA YCTAHOBJIEHHE
PaBHOBECHSI B 3KOCUCTEME, KAKOBA MOXKET ObITh CHCTEMA MPSIMBIX U OOPATHBIX CBA3EH?
11. Ha xakue ueTbipe TUNA Pa3fessoT NpsMble OTHOLIEHUS?
12. TlouemMy ®3 BCEX THUIOB OHOTHYECKHWX OTHOLICHWH MEXAY BHIAMH B OHOLIEHO3E
HanOoJIbIIIee 3HAUEHUE UMEIOT TOITMYECKHE U TpopuyuecKue CBs3H?

Ipaxmuyeckoe 3aumamue 5.2: « Ycmouuugocms 3K0CUCHIEMbl, €€ CAMOOPLAHU3AYUS KAK
20Meocmasy

KonTponpHas pabora

1. JlaiiTe onpeneseHus, CBSI3aHHBIE C YCTOMYUBOCTBIO SKOCUCTEM (3aMOTHUTE TaOIHUILY)

Tabmmua 6 — OCHOBHBIE MOHSTHUS, CBSI3AHHBIE C YCTOWYHBOCTBIO SKOCHCTEM

Ne IlonsATHe OnpeneneHyue NOHITHS
1 | YcToluamBOCTb 3KOCUCTEMBI K BO3IEHCTBHIO

2 | Ys3BUMOCTB 3KOCHUCTEMBI

3 | U3MeH4YnBOCTb 3KOCHCTEMBI

4 | UyBCTBUTEIBHOCTb S3KOCUCTEMBI

5 | Ilepuop penakcaluu 5KOCUCTEMBI

6 | Ilpenensl ycTORUMBOCTH (BEpXHHUN U HIDKHUN)
7 | MTHEpTHOCTb 5KOCUCTEMBI

8 | IlmacTHdaHOCTH 3KOCHCTEMBI

9 | DIacTUYHOCTh YKOCHUCTEMBI

10 | BoccranaBimBaeMOCTh 3KOCHCTEMBI

11 | Pe3ucTeHTHOCTD S3KOCUCTEMBI

12 | Ypyroctb 5KOCUCTEMBI




13 | Bydeprocts niu OydepHast eMKOCTb

14 | CTabuIbHOCTh 3KOCUCTEMBI

15 | IlepcHCTEHTHOCTL H3KOCUCTEMBI

2. llpuBenure npumeps! aAaANTALUOHHON YCTOMYUBOCTH NPUPOIHBIX 3KOCHCTEM.
Jlutepatypa: [2], [4], [5], [8], [9], [10], [12], [13], [15], [20].

Tema 6. Ouyenxu ycmouuusocmu Ha3eMHbIX IKOCUCHEM

Jlexyus

XapakTepUCTUKN YCTOHYNBOCTH SKOCHUCTEMBI;, BUIOBOE OOraTcTBO U pazHooOpasue, BUIOBOE
cBOeOOpas3me, CIONKHOCTh CTPYKTYPBI, CTENEHb HEPAPXUYHOCTH, KOTOPbIE HYACTO CUYHUTAIOTCS
IIPUOPUTETHBIMU ITPU OLIEHKE YCTOWYUBOCTH.

YdeT KONMYeCTBa PeajbHO NEHCTBYIOIIMX OOpaTHBIX CBsi3eil B cuctemax. CyKIECCHOHHOE
YCIOKHEHHE COOOIIECTB KaK BBIHYKIEHHOE, O0YCIIOBICHHOE, TPEUMYIIECTBEHHO, 00OCTPEHHEM
MEXXBHUJIOBOM M BHYTPUBUIOBON KOHKYPEHIIMH 3a OrpaHUYEHHbIE MPOCTPAHCTBA U MHILEBbIE
pecypcel.  YCTOHUMBOCTD  peallbHBIX  3KOCHCTEM M COOOWMIECTB K  BHEIIHEMY
necTabUIM3UPYIOIEMY BO3IEHCTBHIO HA CAMOM JIeJIe PEKO BO3PACTAET B CBSI3U C YBEIMUEHUEM
UX BHIOBOT'O Pa3sHOOOpa3us M KOJHYECTBA MEXKBHAOBBIX CBsizeH. OOBIMHO K€ YCTOWYHBOCTH K
BO3ACHCTBUIO B 00eux ee hopMax MpH POCTE BHIOBOTO pa3HOOOpasusi, HA0OOPOT, 3aKOHOMEPHO
yMEHbINAETCs, TaK KaK BO3pacTaeT BEPOSTHOCTb INOTEPU B pe3ysibTaTe 3TOr0 BO3JENHCTBHUS
HanOoJiee yS3BUMBIX BHAOB COOOIIECTBA WMJIM MEXKBUAOBBIX CBS3E€H MO MEpE YBEIMUYEHHS HX
konndecTBa. CyKIIECCHOHHOE Pa3BUTHE COOOIIECTB TOIBKO IO OMPEAETICHHOTO Mpeniesia CBA3aH0
C CYKLIECCHOHHBIM YCJIO’)KHEHHEM, YCTOMUHMBOCTb pEabHbIX HKOCHUCTEM HeENb3sl OLIEHUBATH IO
OTHOILIEHHIO K BHELIHEMY JeCTa0MIN3NPYIOIIEMY BO3JEHCTBHUIO.

Tepmuueckuii peskuM Kak OCHOBHOM JIMMUTHPYIOIIUH (PaKTOpP I 30HATBHBIX SKOCHCTEM.

KnumakcoBoe nnn Oam3koe kK HeMy, T.e. Oojiee-MeHee CTaOMIIbHOE COCTOSIHHE, KOTOPOE Kak
3aKJIFOUUTEIbHBIN 3Tal B pa3BUBAOLIENCsl CYKLECCUU.

YCTOMUMBOCTh K HW3MEHEHHIO BHAOBOTO pPa3HOOOpasuss MakCHMaibHa Uil HauOojee
pa3HOOOpa3HBIX MO BUAOBOMY OOMIIHIO 3KOcHUCTeM. IIpu CHHKEHHWH BHAOBOTO pazHooOpasusi B
cucreMe OyJeT CHUYKAThCSl M YCTOMYMBOCTD K €r0 H3MEHEHHIO.

Kpurepun oueHku ycroiunBoctd. MHAUKATOPHBIN MOAXON K OLIEHKE yCTOHYMBOCTU. CBS3b
YCTOMYMBOCTH YHUCJIEHHOCTEH BHIOB COOOILIECTBA C YCTOWYHMBOCTBIO €ro TPOPUUECKOM
CTPYKTYPBIL.

Onenka yCTOWYMBOCTH K H3MEHEHHIO MapaMeTPOB €CTECTBEHHOTO (MOTEHIHMAaJbHAsS
YCTOMYMBOCTD) U aHTPOTIOI'€HHOTO PEXKMMOB KaK HEOOXOAMMOE YCIOBUE OLICHKH YCTOWYHBOCTH
NPUPOAHBIX 3KkocucteM. Ilpenens! ycroitunBocTH. MexaHu3Mbl (POPMHUPOBAHUS aJANTALMOHHON
1 pEreHepaLiOHHON YCTOMYUBOCTH.

Metonp!l OampHOro M OaNIBPHO-MHIEKCHOTO OLIGHWBAHMs. METOA CBOIHBIX TOKa3aTeseH.
OrpaHu4eHHOCTb UX PUMEHEHUS.

Ocnoenvie nOHAMUA MmemMbl. YCTOMINBOCTD, MOTEHIMAIbHAS YCTOWYMBOCTD, alaNTallMOHHAS
YCTOMYUBOCTS, pereHepalroOHHast YCTOMYHUBOCTb, KpUTEPUU YCTOMYHUBOCTH,
necTaduIM3upyrolee BO3ACHCTBUE, CYKLIECCHOHHOE pasBUTHE, OaJUIbHBIN MeToxa, OajuibHO-
HHAECKCHBIA METOI.

Bonpocwer ons camonposepku

Uro obecnieunBaeT yCTONUNBOCTD TPOPHUECKOH ceTh?

B ueMm npuunHa yCcTONYMBOCTU 3KOCUCTEMBI?

Kaxue sxocucteMsl BIAIOTCSA yCTONYMBBIMU?

Kax pacrnipenensiercst yCTONYHMBOCTb SKOCUCTEM IO Tepputropun Poccun?

Ilouemy 53KOCHCTEMBI, XapaKTEPU3YIOIIHECS BBICOKOW PE3UCTEHTHONH YCTOWYHMBOCTBIO,
00J1anarT MIOXONW yNpyroi yCTOWYHMBOCTBIO (HAMPUMEP, MOYBA) U, HAOOOPOT, SKOCUCTEMBI C
IJIOXOM PE3UCTEHTHOM YCTOMYMBOCTBIO IOKA3bIBAKOT BBICOKYIO YIPYIYHO YCTOHYMBOCTB
(mampumep, ec)?




lIpaxmuueckoe 3ausmue 6.1-6.2: « Kpumepuu oyenku cOCmosHus HA3eMHbIX IKOCUCTEM »

Bonpocwr ons obcyscoenus

I. Kpurepuu npu 6HOreoX UMHYECKOH OIICHKE:

— U3MEHEHHE XMMHMYECKOIO 3JIEMEHTHOIO COCTaBa KOMIIOHEHTOB OKPYIKaIOIIed MPUPOIHON
cpeabl (COOTHOLIGHHE VIJepona M a30Ta B I[OYBAX, IOBEPXHOCTHBIX BOAAX, PACTEHUSX,
PACTUTENBHBIX KOPMax, COAEPIKaHHE TOKCHYHBIX XHUMHYECKHUX BELIECTB (PTYTH, KaaMHS,
CBHHIIA, MBIIIbSIKA U JIP.) B PACTEHUSIX U PACTUTEIBHBIX KOPMaXx).

II. Kputepun OLeHKH COCTOSIHUS MOYBBIL:

— MoKazaTesu (PU3NIECKON Aerpagaliy Moys,;

— TOKa3aTeNd XMUMUYECKOTO 3arps3HEeHus (PaaMOaKTHBHOE 3arpsi3HEHHWE, MPEBBILICHUE TIIIK
XUMHYECKHX BEIECTB (C yYEeTOM KJIAacCOB OMACHOCTU W MO CYMMapHOMY ITOKa3aTellto
XUMHYECKOTO 3arpsI3HEHUs]);

— TOKa3aTean OMOJIOTHYECKOrO 3arpsi3HeHHs (YHCIO MaTOT€HHBIX MUKPOOPTAHM3MOB, KOJHU-
TUTP U COZIEPKaHUE UL TeIbMUHTOB), PUTOTOKCHYHOCTD (110 TaHHBIM OMOTECTHPOBAHUS).

1. Kpurepun OLEHKH COCTOSHHUSI PACTUTEIBHOCTH (B 3aBUCHMOCTH OT Treorpaduyeckux
YCJIOBHI U TUIIOB 3KOCHCTEM):

— yMeHbLIeHHe OOpa3sHoo0pasus;

— IJIOTHOCTB NMOMYJISIUUNA BUIOB-UHIUKATOPOB,;

— IUIOLAAb KOPEHHBIX aCCOLIUALINIA,

— JIECUCTOCTD;

— 3amac ApeBeCHHBI OCHOBHBIX JIECO00PA3yIOMUX MOPOL;

— MOBPEXKICHUE PEBOCTOEB M XBOWHBIX MOPOJI TEXHOTEHHBIMH BbIOPOCAMU;

— IUIOLAAb MOCEBOB, MOBPEXKAEHHBIX BPEAUTEISIMH,

— MPOEKTUBHOE MOKPBITUE U MPOAYKTHBHOCTH MACTOUIIIHON PaCTUTENBHOCTH,

— U3MEHEHHE apeasioB PeAKUX BUIOB U AP.

IV. Kpurtepuu cocTOsIHUA JKUBOTHOTO MUpPA

— yMeHbLIeHHe OOpa3sHoo0pasus;

— IUIOTHOCTD NMOMYJISILUY BUJIOB HHAUKATOPOB;

— CHUKEHHUE YHMCICEHHOCTH OXOTHUYbE-TIPOMBICIOBBIX BUIOB.

V. Kpurepun ns 30HBI 4pe3BBIMAHHON 3KOJIOTMYeCKON cuTyauuu M 30HBI 3K0IOrH4ecKOro
OencrBust:

— COOTHOLIEHHE OCHOBHBIX TPOPHUUECKUX TPYIII U yIAETBHONH MAacChl OJHON M3 TPYIII,

— HapyLIE€HUE B3aUMOCBSI3€ BHYTPU CUCTEMBI,

— cTarhyeckue Tmokasatenu (Omomacca, YHMCIEHHOCTb, BO3PACTHAsl CTPYKTypa, BUAOBOM
COCTaB U JIp.);

— JUHAMWUYECKHE KPUTEPUH OLEHKH COCTOSHHUS SKOCHCTEM (CKOPOCTb HapacTaHUs
HeraTHBHbIX HU3MEHEHUN MPUPOAHON cpensl: YMEHBIIECHHUS OuopazHooOpasus,
OMONPONYKTHBHOCTH, PACIIUPEHUS TUIOIIAIN HAPYLICHHBIX 3€MEb).

3aoanue Ons camocmoamensHol padomol

Koraa roBopsT 0 BBICOKOH PE3UAEHTHON YCTOMYMBOCTH, TO UMEETCSI B BUly UMEHHO BBICOKHUI
3a1ac )KeCTKOCTH TaHHON CUCTEMBI.

[Ipoananu3upyiTe C TOUKH 3pEHUST YCTOHYUBOCTH U CTA0MIBHOCTH :

—  DKOCHUCTEMY TYHJpHI,

—  DKOCHUCTEMYy Tairy,

—  DKOCHUCTEMY CTEIH,;

—  DKOCHUCTEMY IOXKAEBOI0 TPOMUYECKOTO JIECa,

Kaxue s3xocucTeMbl MOXKHO Ha3BaTh XPYNKUMH?

ITouemy y TYHApPBI MaJblii 3aI1ac )KECTKOCTH, TO €CTh Majasl pe3UeHTHasl yCTOHYUBOCTh?

Jlutepatypa: [1], [2], [4], [S], [7], [8], [%], [10], [12], [13], [14], [15], [19], [20].



Tema 7 OQuenku ycmoiiuugocmu 600HbIX IKOCUCHIEM

Jlexyus

Kputepun onenkn yctoiunBocTH. MHIMKATOPHBIA MOAXOM K OLEHKE YCTOHYMBOCTH. BrIOOp
KPUTEPHsI, IO KOTOPOMY CIENyeT OMNpeneNsiTh YCTOHYHMBOCTb MNPHUPOTHONW 3SKOCHUCTEMBI,
OUKTYeTCS TPEeNbsBISIEMBIMH K 3KocucTeMe TpeboBaHusiMu. HeoOXoamMocTh — OLEHKH
YCTOMUMBOCTH OMOr€OXUMHUYECKOT0 KPYyroBOPOTA B CIIyYae XapPaKTEPUCTHKH MOCTYIAOIIUX U3
SKOCHCTEMBI BEIECTB (HAIPHUMEDP, KAa4eCTBO BOIIBI B BHITEKAOIIEH U3 BOTOEMA PEKeE.

HeoOxogumocTh ompeneneHus yCTOHYMBOCTH 3KOCHUCTEMBbI K COXPAaHEHHIO YHCJIA BHJIOB
KPYIHBIX OPraHU3MOB, C JKU3HEHHBIM IIMKJIOM MOpsiAKa roga U Oojee (MakpodHThI, pPHIOBI,
36MHOBOJHbBIE, MOJUTFOCKHM, OJIMTOXETBI M [p.) TpPH COXPAHEHWH BOJHOW SKOCHCTEMBI B
HEM3MEHHOM COCTOSIHUH. Y CTOMYMBOCTD YHCICHHOCTH BHOB COOOIIECTBA MPEAIOaraeT TakKe
YCTOHYUBOCTD €r0 TPOPUIECKOH CTPYKTYPHI.

3aBHCUMOCTD YCTOWYHBOCTH OT CHJIBI BO3AeHCTBUS. OIIEHKA CTENIEHU BO3ACHCTBHUS BHEITHETO
¢akTOpa Ha COCTOSIHHE YKOCHUCTEMBI Yepe3 CHCTEMY THAPOIKOJIOIMYECKOro MOHHTOPUHIA IS
MOJIy4eHUS ~ KOHKPETHOTO  3HAYEHHUS  PENpe3eHTaTUBHOrO  mapamerpa  (mapaMeTpoB),
OTPaKAIOIIUX CHUCTEMHBbIE CBOWCTBA, IO BO3AEHCTBUS U mocie Hero. Cucrema mapamerpos,
XapaKTEPU3YIOIUX YCTOHYUBOCTh BOIHBIX SKOCHCTEM.

BaxxHO BBIOOpa ONTHMAJBHBIX KPUTEPHEB YCTOMYMBOCTH COOOINECTB, KOTOPBIE CIENyeT
MOJIOKUTh B OCHOBY METOZa €€ KOJUYECTBEHHOW OLEHKHU. ['pajannu W mIKaubl yCTOMYUBOCTH
cnabo paspadoransl 1 He 0000IIEHBI B OTEYECTBEHHOM U 3apyOeKHOI IuTeparype.

Haubonee dacTo HCHONB3YIOTCS KOJUYECTBEHHBIE XAPAKTEPUCTHKH pPa3IHMYHBIX (Hopm
YCTOMYMBOCTH, OCHOBAaHHbIE HA HMHTETPAIbHBIX TOKa3aTeNsXx OOmWus (TPaguLMOHHO —
Onomacca, YMCIEHHOCTb OPTaHU3MOB B COOOIIECTBE WJIM OHOTE B LIEJIOM, pEXEe — TaKKe
SHEPreTUYEeCKHe MOKA3aTeN). Y CTOHYUBOCTb SKOCHCTEMBI, paccMaTprBaeMasi 0€30THOCHTEBHO
BO3CUCTBUSI HAa Hee, MOXKET OBITh OLIEHEHa TOJBKO 10 CTENEeHU [OCTOSIHCTBA STHX
KOJINYECTBEHHBIX XAPAKTEPUCTHK, JUII OLEHKU YCTOHYMBOCTH K BO3JEHCTBUIO 3TOrO SIBHO
HEeOCTATOYHO. Ba)KHOCTP OLIGHKH MOCTOSIHCTBA BO BPEMEHH KOJMYECTBEHHBIX IMOKAa3aTelei ¢
yUETOM HX CE30HHOH H3MEHYMBOCTH JJISI XAPaKTEPUCTHKH PE3HUCTEHTHOH YCTOMYMBOCTH U
MOJIYYEHHUST SKOJOrMYecKH OOOCHOBAaHHBIX HOPMATHUBOB, PETYJIHPOBAHHE M IMPOTHO3UPOBAHHE
BO3/ICHCTBHSI.

Jns oueHku ynmpyrod yCTOHYMBOCTH K BO3JEHCTBUIO Ba)KHA HE CTENEHb MX BBI3bIBAEMOTO
U3MEHEHHsI, & CKOPOCTh M TIOJHOTa BOCCTAHOBJIEHUS HMX HCXOIHBIX 3HAUYE€HUH. YTIpyroctb
SKOCHCTEM OLICHMBAETCS BPEMEHEM [IOJHOIO0 BOCCTAaHOBJIEHHS WX  KOJHYECTBEHHBIX
XAPaKTEPUCTHK WM OOpaTHOW BEJMYMHOW — CKOPOCTBIO BOCCTaHOBIeHHMsA. HeoOxommmocTsb
KOHKPETHBIX 3HAYEHUH TTapaMeTPOB 10 BO3IEHCTBUS U MOCHIE BO3ICHCTBHSL.

VYS13BUMOCTb 3KOCHUCTEMBI KaK CTETEeHb €€ 3aBUCHMOCTH OT BHEIIHUX BO3IEHCTBHIA, KOTOPBIC
MOTYT TPHUBECTH K HAPYLUIEHUIO €€ CTPYKTYphl U (PYHKIMOHHUPOBAHMS, T.€. K TOTepe
cTadMIbHOCTH (ITyCTh JaXke BpeMeHHOM). CTeneHb ysI3BUMOCTH Pa3IMYHBbIX aKBATOPUH NOJKHA
OTIpeneNATh BO3MOXKHBIE MMOTEPH OHMOMAcChl THIPOOMOHTOB M MPOAYKTUBHOCTH OHMOLIEHO30B B
cilydae 3arpsi3HEHHMs WIH OTYY)KICHHS TeX WIM HHBIX aKBaTOPHHA MpPH IMPOMBIILIIEHHON
sKcmryatanuu  Imenabda  (paspaboTka TONE3HBIX HWCKOMaeMbIX ©W T. T1.). AHamu3
TOKCHKOJIOTHYECKOW YSI3BUMOCTH BOJHBIX 3KOCHCTEM IO COBOKYITHOCTH MaKCHMAJIbHO
OOJIBLIOrO MEPEYHs XapaKTEPUCTHUK.

OpTpoduposanue. [Ipuunne! 3BTpodupoBanus. [locnenoBaTeapbHOCTh MPOLECCOB M3MEHEHUS
Tpoduueckoro craryca Bogoema. Onuro-mMe30TpodHbIE U OJIUTrO-Me30CapPOOHBIe 3KOCHCTEMBbI
Kak Haubosee OJaromnosyyHble BOIHBIC YKOCUCTEMBI, HO TOCTATOYHO YS3BUMBIE JJIsI BHELITHETO
BO3ECUCTBUSI W M3MEHEHHUS CBOHCTB W MapaMeTPOB pEKHMOB B CHIIy CBOHX (DU3UKO-
reorpapuuecKux, KIMMaTHYECKUX, THAPOJOTHIECKUX U APYTHX OCOOCHHOCTEH.

OcHogHble NOHAMUSL MeMbl. WHIAKATOPHBIA MOIXOMN, TUAPOIKOJOTUYECKUH MOHUTOPUHT,
KPUTEPHH YCTOHYNBOCTH, IPAALlMU U MIKAJIbl yCTOHYUBOCTH, YSI3BUMOCTb BOTHOHM SKOCHUCTEMEI,
Tpodrueckas CTpykTypa, TpopudecKuli cratyc, 3BTpOoQUPOBAHUE, YSI3BUMOCTh SKOCUCTEMBI.

Bonpocwr ons camonposepru



1. JlaiiTe OCHOBHBIE ONPENEICHUS, CBSI3aHHBIE C YCTOMUUBOCTBIO.

2. OOBACHUTE OCHOBHbIE OTJIMYHMA MEXAy aJanTalMOHHOH ©  pereHeparoHHON
YCTOMYHUBOCTBIO.

3. JlaiiTe onpeneneHne NOTEHINUAIbHON YCTOMYUBOCTH.

4. MoxeT u yCTOMYHUBOCTb XapaKTepU30BaTh «310POBbE CUCTEMBD»?

5. Pacckaxkute 00 HHIMKATOPHOM MOAXO/E K OLEHKE YCTOHUHNBOCTH.

6. ITlouemy BHIOBast CTPYKTypa BOAHOH OKOCHCTEMBI (akTHYeCKHn He obiamaer
COTPOTHUBIIAEMOCTBIO?

lIpakmuueckoe 3ausmue 7.1 «Xapakmepucmura ycmoiuusocmu 600HbIX IKOCUCHIEM »

KonTtposnpHbie BONPOCHL:

1. MHaukaTOpHBIN NOAXOM K OLEHKE YCTONYUBOCTH.

2. YcTOWYHMBOCTH TPOPUUECKOH CTPYKTYPHI.

3. llepeuncaure napameTpsl, XapaKTEPU3YIOLINE YCTONYUBOCTD BOAHBIX SKOCHCTEM.

4. TIlouemy pH XapaKTEPUCTUKE YCTOHYHUBOCTH HEOOXOUMO YUUTBIBATD
OMOTreOXUMHUYECKHI KPYroBOPOT?

5. Kakue XxapakTepuCTUKU BXOAST B MHTETPAJIBbHBIN MTOKAa3aTeIb OOMIIHs?

6. Uro BKIIOYAET B ce0s MOHSATHE TOKCUKOJOTMIECKOH YSI3BUMOCTH BOJHBIX SKOCHCTEM

7. Hanmmure GopMyay Al pacyeTa CyMMapHOTO WHAEKCA 3arpsi3HEHUS BOIBL.

8. KakoBa mocienoBaTebHOCTD MPOLIECCOB U3MEHEHUsT TPOPHUECKOro cTaryca Bogoema?

lpaxmuueckoe 3ausmue 7.2 «lIpoyecc «cmapenusny 6000emM06»

KonTponpHas pabora

1. Kraccumyeckne KpUTEPUH OLIEHKH COCTOSHHUSI BomoeMoB (o A. TuHemanHy u O.
Haymanny).

2. MexaHu3M €CTECTBEHHOTO 3BTPOpHUPOBAHHSI.

2. MexaHu3M aHTPOIIOT€HHOT'O 3BTPOPUPOBAHMSIL.

3. XapakTepuCTHKa OTAEIbHBIX 3TAIOB 3BTPOPHUPOBAHHSL.

4. T'paHuuHble KOHLEHTpaUMM conepkaHus Qocdopa Ansd pasneseHuss BONOEMOB II0
TpodHOCTH.

5. IIpuunHBI BOSHUKHOBEHUS 3AMOPHBIX 30H B BOJOEME.

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

Tema 8. Ouyenxa ycmoituugocmu 1anomagpma

Jlexyus

YCTOHUMBOCTD KaK ONHO M3 BaXXHEHIIMX CBOWCTB JIOOBIX NPHUPOAHBIX, MPHUPOAHO-
XO3AMCTBEHHBIX U XO35IHCTBEHHBIX CUCTEM, OIMPENEIAIolIee CaMy BO3MOKHOCTb CYLIECTBOBAHUS
reoCUCTeMbl, ee pa3Butue, 3((EKTHBHOCTL U CTENEeHb JOMYCTUMOH XO3SIMCTBEHHOMN
JEsITEeJIbHOCTU HAa TAHHON TEPPUTOPHH.

YcroitunBocTh JaHamadTa Kak CriocOOHOCTb COXPAaHITh CBOM MapaMeTPhl MPH BO3ACHCTBUH
WJIA BO3BPAILATHCS B MPEXKHEE COCTOSTHHE IOCHIE LIUKJIAa BHEIIHETO BO3IEHCTBHSI, 3TO KONeOaHus
BOKPYI' HEKOTOPOrO CPEOHEro COCTOssHUA. YUeM 1miupe NpUPOAHBIA OHANa30H COCTOSHUI
nanamadTa, TEM MEHBIIE BEPOSTHOCTh HEOOPAaTUMOW TpaHC(POPMALMHU IMOCHE BO3MYILAOLIHX
BO3/IEHCTBHI. BHYyTpeHHNE MEXaHU3MBI CAMOPETYJINPOBAHMS JaHAadTa.

Haubonee ycToiunBbIii KOMITIOHEHT JIaHAIa(Ta — JIMTOTEHHAs! OCHOBA, B CIIy4ae HapyIIEeHUs
He crocoOHas BOCCTaHaBIUBAaThCA. Ee cTaOUIbHOCTh Kak BaskHAs MPEANOCHUIKA yCTOHYHUBOCTH
naunmadTa. [Ipenensr ycroliunBocTy. BhisiBieHne mopora yCTOMYHUBOCTH.

BrisiBiIeHNE CBSI3M CBOMCTB MPHUPOIHBIX KOMIIOHEHTOB JaHAIA(PTa € YCTOHYMBOCTBIO K
AHTPOIIOTEHHBIM Harpy3kam (IrpaBUTALMOHHBIA WM JEHYJALMOHHBIA MMOTEHLHAN TEPPUTOPHH,
VKJIOH MECTHOCTH, JJMHA CKJIOHOB, MEXaHWYECKHH COCTaB U MOIIHOCTb IOYBOTPYHTOB,
YBJIAKHEHHOCTb TEPPUTOPHUH, KIIMMATUIECKHE XaPAKTEPUCTUKH, TIOYBBL, OHOTA).

buora kxak BakHeimmii cTrabunmusupyromuil (GakTop B CaAMOPETyJIUPOBAHUM JAHAIMIA(PTOB,
npucnocabiuBaOINAsACs K Pa3IHYHBIM YCIOBHSIM M BOCCTaHABIMBAIOMIAsCS. VHTEHCHUBHBIE



Ouonornyeckne KPyroBopoTsl U OMOIOTHYECKasi MPOAYKTUBHOCTb — OJJHO U3 I'JIABHBIX YCIOBHN
yCTOMYNBOCTH JIaHAIIA(TOB.

HeonmunakoBass ~ ycroiumBOoCTh  JaHMIIA(QTOB K  CHEHU(UUECKUM  aHTPOIOTEHHBIM
BO3IEUCTBUSIM. HeyCTOWYMBOCTD TYHAPOBBIX M CEBEPO-TACIKHBIX JIAHAMA(TOB K KUCIOTHOMY
3arpsi3HEHHUIO M0 CPABHEHUIO C JIECOCTEITHBIMH U CYXOCTEHBIMHE JIaHAadTaMu, 00yCIOBIEHHAS
tunoM mo4yB. Hemocrarok Teruta kak (akrtop cnaboro pasBUTHS IMOYB B TYHIPOBBIX
naHamadTax, ONPENEeSSIOLIEr0 HEYCTOMYMBOCTD K TEXHOTEHHBIM Harpy3kaM W MEIJICHHOE
BOCCTaHOBJIEHHE. HapylleHne TemIoBOro paBHOBECHsST MHOTOJIETHEMEP3JIBbIX MOPOA BCIEACTBUE
paspylIeHHUss PacTUTEIbHOIO M IOYBEHHOIO IOKPOBOB U BJIEKYLIEro IpPOCaAKUd TPYHTOB,
paspylieHne HUHPPACTPYKTYpbl. YCTOMUMBOCTH TAaeXKHBIX JAHAMA(PTOB H3-3a JIydIlel
OOECIIEYeHHOCTH ~ TeIUIOM,  OOJNBIIEr0o  PasHOOOpasus  PACTUTEIBHOCTH, HHTEHCHUBHOIO
BJIaroo0opoTa, CrocOOCTBYIOIEro YAAJIEHHIO MOIBIKHBIX (POPM 3arpsi3HSIOIINX BEILIECTB, HO
3aMeJIEHHOCTh OMOXUMHYECKOTO KPYroBOPOTA.

Bricokass ycToiiunBOCTh JAaHAMIA(TOB CTEMMHON WM, B MEHBLIEH CTENEeHH, JECOCTEIHON 30H
BCJICACTBUE ONAarompusiTHOTO COOTHOLICHHWE TeIula H Bjard. Bbicokas Ouoxummueckas
AKTUBHOCTH YEPHO3EMOB CTEITHBIX JIAHAA(TOB CIIOCOOCTBYET UX CAMOOUYHUIICHHIO.

Mamnasi yCTOHMYMBOCTD IYCTHIHHBIX JIAHAIA(PTOB BCIENCTBUE nAepULIUTAa BJIATH, MAaJoOH
MOLITHOCTH TOYB, O€THOCTH PACTUTEIBHOCTH

CyiiecTBeHHOE pasnuuue B yCTOWYMBOCTU MEXIY CKJIOHOBBIMH U  PaBHUHHBIMU
maHgmadTaMu K aBTOTPAHCIIOPTHBIM, PEKPEALMOHHBIM W TMACTOMIIHBIM MEXaHHYECKHM
Harpyskam.

Ilpu oneHke yCTONYMBOCTH MPUPOAHBIX TEPPUTOPUATIBHBIX KOMIUIEKCOB K BHELIHEMY
(aHTPOMOTeHHOMY) BO3JEHCTBUIO B KAYECTBE OMpPENEISIFOIIe MPUHUMAETCS UX CIOCOOHOCTh K
MPEOJOJICHUIO 3TOr0 BO3ACHCTBUsA, 3aBUCALNAS OT €ro 3HEPreTUKU M MPOSBIAIOIIAICT B
CKOPOCTH ero BoccTaHOBJieHUs. OueHb HH3Kas yCTONYMBOCTb TNPUPOAHBIX CUCTEM TaKXkKe
O3Ha4yaeT HEBBICOKHI YPOBEHb YCTOMYMBOCTH AHTPOIOTEHHBIX 3JIEMEHTOB B JaHxamadre,
MOCKOJIbKY OHH OyIyT paspylIaTbCss BMECTE CO CTPYKTYpOH JaHmmadTa Mo BO3IACHCTBHEM
BHEIIHUX (haKTOPOB.

Ocnoenvie nowsimusi memvl. BHYTPEHHHE MEXAaHU3MBI CaMOpPETYJIHpPOBaHMA JaHAIAadTa,
YCJIOBHSI yCTOMYMBOCTH JIAHAIIA(TOB, YCTOHYUBOCTD K aHTPOIIOT€HHBIM Harpy3Kam.

Bonpocwr ons camonposepki:

1. [laiiTe XapakTepUCTUKY MOHSITHS YCTOMYMBOCTH JIAaHAIIA(TOB.

2. HazoBuTe BHyTpEHHHUE MEXAaHM3MbI CAMOPETYJIUPOBaHUS JaHAmadTa.

3. Kakoii koMrnoHeHT naHamadTa SBIseTCs B MPUPOIE HANOOJee yCTOHUNBBIM?

4. Tlepeuncnure CBOHCTBA MPUPOAHBIX KOMIIOHEHTOB JaHAmMAa(Ta, BJIMSIONINE HAa €ro
YCTOHYUBOCTbD.

5. Tlowemy Owmorta  siBiIsleTCsl  BaXXHEWIIMM  CcTaOMIM3UpPYyOIIUM  (HAKTOPOM B
caMOperyJupoBaHuy JJaHAIAGTOB?

6. Uem oOycnoBneHa HEONWHAKOBAas YCTOHYMBOCTb JIAHAMA()TOB K MPUPOIHBIM
BO3EHCTBUAM?

7. Uem oOycnoBieHa HEOAMHAKOBAs yCTOMYMBOCTh JAHAMA(PTOB K CrenupuIecKuM

AHTPONOreHHBIM BO3AEHCTBUIM?

8. Tlepeunciure ys3BUMBIE JaHIIA(THI.

9. Kak pasmu4aercsi yCTOMYMBOCTD CKJIOHOBBIX UM PAaBHUHHBIX JaHAIIA(TOB K
aBTOTPAHCIIOPTHBIM, PEKPEALIMOHHBIM U ACTOUIIHBIM MEXaHUYECKUM Harpyskam?

lpakmuueckue sanamusn 8.1 u 8.2: «Oyenka ycmouuusocmu aanowapma K usMeHeHuo
Hapamempoe6 pesicumMos »

Koumponsnuie 6onpocur:

I JlarnmadTHO-AMHAMUYECKUN IOAXON K YCTOWYMBOCTH

— TOTeHUMAJbHAs yCTOMYMBOCTD (MHEPTHOCTb) KAaK CIIOCOOHOCTh TI'€OKOMIUIEKCOB
MPOTUBOCTOSITh BHEIIHEMY BO3JECHCTBUIO, COXPAHATH CBOE COCTOSHHME B TEUYEHHE 3aJaHHOIO



WHTEPBaja BPEMEHU HEU3MEHHBIM B YCJIOBUSX €CTECTBEHHOI'O U3MEHEHUS JIEMEHTOB PEKUMOB;

— BOCCTAaHABJIMBAEMOCTb KaK CIIOCOOHOCTb BO3BpAIaTbCS B TO COCTOSIHHE, KOTOPOE
HaOJIIOAaIOCh 10 BO3MYIIAIOIIEr0 BO3IeCTBNS,

— BApPUAHTHOCTb TOBEACHUS (IUIACTUYHOCTb) KaK BO3MOXKHOCTH PEAJHM3aLUN Pa3JTHMYHBIX
JUHAMHWYECKUX TPACKTOPUI MOCIIE UK B IIEPUOA OCYILECTBICHUS BO3AECHCTBHS.

— OTCYTCTBHE YHUBEPCAJIBHOIO KPUTEPUS,

II. Ouenku ycTOMYMBOCTH Ha OCHOBE MHAMKATOpPHOro noxaxona. OueHka yCTONYMBOCTH Ha
OCHOBE MHIeKca Ouonorndeckoit 3¢ (pekTHBHOCTH KIMMAaTa.

— uHAeKC Ononorndeckoil 3p(HeKTUBHOCTH KIIMMaTa KaKk MHTETPAIbHBIA KPUTEPHUH TEIUIo- U
BJIAr000ECIEUeHHOCTH, OT KOTOPOTO 3aBHCUT YCTOHYNBOCTD JIAHAIIA(TA;

[I1. bannbHas oLeHKa yCTOWYHBOCTH JaHMmadTa;

— yCTOWYMBOCTH JaHAmadTa Kak CIOCOOHOCTh COXPAaHATb CBOK CTPYKTYypy H
(YHKLUMOHMPOBAaHNE MPH BHEIIHUX BO3IEHCTBUSX,

— Ompefessirolee BIMAHNE KIMMAaTHUeCKUX (pakTopos;

— POJIb PAAMALIIOHHOTO OaaHca;

— POJIb CTENEHU YBJIAXKHEHUS,

— POJIb BETPOBOTO PEXKUMA.

L. 3amuTa pedepatos
Jureparypa: [1], [2], [4], [5], [9], [12], [13], [15], [19], [20].

Tembl pedepaTon no pazaeny 1: «OueHKa cOCTOSTHUSI HA3eMHBIX H BOAHbBIX JKOCHCTEM,
OLIEHKA COCTOSTHMS JaHAmAadTa»

1. IloporoBas u KpuUTH4YECKash BEJIWMYMHBI MapaMeTPbl COCTOSHHUS DSKOCHCTEMBbI U €€
KOMITOHEHTOB.

2. JluToreHHas OCHOBA U NOYBA KAK KOMIIOHEHTBI HA3€MHBIX 3KOCUCTEM.

3. CpenooOpasyromue cBOMCTBa (PUTOLIEHO3A.

4. TIpobneMbl OIIEHKH COCTOSIHHS 300L[EHO3A.

5. Hcnonb3oBaHue CTAaTUYECKUX U AMHAMUYECKHUX XAPAKTEPUCTUK MOMYJSALIMI B OLICHKE
COCTOSIHMSI DKOCUCTEM.

6. Hunekcsl BUIOBOTO pasHOOOpa3us.

7. Hupexcsl TokcoOHOCTH (TpodocanpodHocTn), uanekce! lllenHona, [lantne-byka u np.

8. TpeboBanus k BEIOOPY MMOKa3aTeNeH COCTOSTHHS BOAHBIX 3KOCHCTEM.

9. HepocraTku CyLECTBYIOIIUX CUCTEM HOPMHUPOBAHUS AHTPONOTEHHOIO BO3JEHCTBUS HA
BOAHBIE S KOCHCTEMBI.

10. BrustHHe aHTPONOT€HHBIX (PAKTOPOB HAa HA3E€MHBIE U BOIHBIC SKOCHCTEMBI.

11. buosornyueckne nokasaTean Ka4e€CTBa BODL.

12. KOoMIOHEHTHBIH MOIX0A K MPUPOIHBIM TeppuTopraibHbiM KoMruiekcam (ITTK).

13. TIoBepXHOCTHBI CTOK Kak HH(OPMATHUBHBIA HMHTErPAJbHBIA IOKA3aTeNlb PEAKIHU
nanamadTa Ha AaHTPOIIOTEHHOE BO3IEHCTBHE.

14. OueHka H3MEHYHMBOCTH MOP(OJIOTHIECKON CTPYKTYpPBI IaHAIadTA.

Tembl pedepaTos no paszaeny 2: «OueHka ycTOHYNBOCTH HA3€MHBIX H BOJHBIX
3KOCHCTEM, OLIEHKA YCTOHYHBOCTH JAHAIIA(TOB

1. CoBpemeHHbIE TpencTaBIeHIs 00 YCTOHYMBOCTH 3KOCHCTEM.

2. MexaHU3Mbl YCTOWYHBOCTH aOMOTHYECKUX U OMOTHYECKUX KOMITOHEHTOB 3KOCHCTEMBL.

3. AHanu3 yCTOHYMBOCTH Ha3€MHBIX HSKOCUCTEM K BHELTHUM (PaKTOPaM OKPYIKAIOIIEH Cpembl.

4. AHanu3 yCTOMYHMBOCTH HAa3€MHbBIX SKOCUCTEM K aHTPONOT€HHOMY BJIUSHUIO.

5. OTcyTCTBHE YHHBEPCAIBHOIO NIOKA3aTelNsl OLIEHKH YCTOMUNBOCTU Ha3€MHbBIX KOCHUCTEM.

6. AHanM3 yCTOHYMBOCTH BOJOEMOB K 3BTPO(UPOBAHUIO M AllUIU(DUKALIUH.

7. HenoctaTku CyIECTBYHOIIUX CHCTEM HOPMHUPOBAHMSI AHTPOIOINE€HHOIO BO3JEHCTBHS Ha
BOAHBIE SKOCHCTEMBI.



8. Drtambl pa3pabOTKHU KOJOTUYECKUX KPUTEPHUEB OLIEHKH YCTOWYMBOCTH BOA W BOJHBIX
3KOCHUCTEM.

9. OTcyTCTBHE YHUBEPCAIBHOIO MOKA3aTelNsl OLEHKU YCTONYHNBOCTH BOAHBIX 3KOCUCTEM.

10. YcroiunBocTh NaHAmadTa Kak €ro CIOCOOHOCTh COXPAaHATb CBOK CTPYKTYPY H
(YHKLUMOHMPOBAHNE MPHU BHEIIHUX BO3IEHCTBUSX.

12. YCTOWYMBOCTD CTPYKTYPHBIX KOMIIOHEHTOB JlaHAadra.

13. DnHeprerudeckass KOHLENUUS YCTOMYMBOCTH JIaHAmAadTa K  AHTPONOTEHHOMY
BO3JIEHCTBUIO, OJXObI K KOJJUYECTBEHHON OLIEHKE YCTONYUBOCTH.

14. Dkonoruueckas OLIEHKA COCTOSIHMSI JKOCHUCTEM M WX KOMIIOHEHTOB KaK OCHOBA
3KOJIOTMYECKOr0 HOpMUpoBaHusl. KoHLenuus KpUTHYeCKUX Harpy3oK.

S YueOHO-MeTOANYECKOE O0ecTieueHHe AJIsI CAMOCTOSITeIbHOI padoThl 00yyaromuxcs

5.1. Bueayoumopnas camocmosmeibHas paboma cmyoenmos

B nenom BHeayauTOpHAs CaMOCTOsTENIbHAS paboTa CTyIeHTa PU U3YUEHHH Kypca BKIFOYAeT
B ce0s1 cnenyromue BUabl pador:

— npopaboTka (M3y4eHHe) MaTepPUAIOB JIEKIIHA,

— YTeHHE 1 MPOpPadOTKa PEKOMEHIOBAHHON OCHOBHOMW M JIOTIOJIHUTEIIbHON JINTEPATYPBI,

— IMOATOTOBKA K MPAKTHYECKUM 3aHATHUSM,

— MOMCK | MpopaboTka MaTepuaoB u3 MHTepHET-pecypCcoB, HAYUHBIX ITyOIUKALHIH;

— BBINIOJIHEHUE TOMALTHIX 3a/1aHuil B (popMe moaTroToBKH pedeparos;

— MOATOTOBKA K TEKYIIEMY U HTOTOBOMY (TIPOMEXKYTOYHASI aTTECTALIHSI) KOHTPOJIIO 3HAHHUN IO
TUCLUTUIAHE.

OcHOBHast [IOJII CAMOCTOATENBHOM pabOTBl CTYyIEHTOB MNPHUXOOUTCS HA TMOATOTOBKY K
NPAKTUYECKUM 3aHSITHSIM, TEMAaTHKa KOTOPBIX MOJHOCTBIO OXBATHIBAET COACPIKAHUE Kypca.
CamocrosiTenpHasl paboTa MO MOATOTOBKE K CEMHHAPCKUM 3aHATHSM IPENIoJiaraeT yMeHHe
paboTaTh ¢ mepBUYHON HHPOPMAITHEH.

Camocmosimensuas paboma no pasoeny 1:

PaboTa ¢ KOHCTIEKTOM JIEKLINI 1 PEKOMEHOBaHHON JUTepaTypoi (1 1 JONOTHUTEIbHAS).

ITonroroBka MarepuajoB K KOHTPOJBHOMY ONPOCY MO HM3YYEHHBIM TEMaM, MPAKTHYECKHM
3aHATUSAM, KOHTPOJBHBIM paboTaMm, MOATOTOBKa pedepaTta, AMAJIOraM C IpenojaBaTeieM H
YYaCTHUKAMHU MPOBEPKH 3HAHUH MEPBOT0 TUCLUILTMHAPHOTO pasena.

Camocmosimensuas paboma no pasoeny 2:

Pabora ¢ KOHCHEKTOM JIEKLMH M PEKOMEHAOBAHHOW nurepaTypoi (1 M HOMONHUTENbHAS).
[TonroroBka MaTepuasioB K KOHTPOJBHOMY ONPOCY MO H3yYEHHBIM TeMaM, MPaKTUYECKHM
3aHATUSAM, KOHTPOJBHBIM paboTaMm, TMOATOTOBKa pedepaTa, QUaioraM C MPeroaaBaTesieM U
YYaCTHUKAMHU MPOBEPKH 3HAHUH BTOPOTO JUCIHUIUTMHAPHOTO pa3zena.

6 @oHA OLEHOYHBIX CPEACTB /JIS MPOBEJAEHHs] TMPOMEXKYTOYHOH AaTTeCTALHH
00y4aOIIUXCs M0 TUCHHUIIHHE

@DOH/ OLIEHOYHBIX CPEACTB AJISI MPOBEISHHS MPOMEKYTOUYHON aTTeCTally OOYHAOLINXCS 110
mucturuinHe «OLeHKa COCTOSIHUS U YCTOHYHMBOCTH SKOCHUCTEMY TPENCTABIIEH B MPUIIOKEHUU K
paboueli mporpaMMe TUCLUUTITHHBI U BKITFOYAET B CeOsT:

— TepeueHb KOMIIETEHIMHA C YKa3aHHEeM 3TaroB UX (POPMUPOBAHHUS B MPOLECCE OCBOCHUS
00pazoBaTeNbHON MPOTrPAMMEI,

— OINHUCAHUE MOKAa3aTeNiell U KPUTepHEB OLICHUBAHUS KOMIIETCHIIMIA HA PA3JIMYHBIX 3Tarax HX
(dbopMHupOBaHUs, OMHUCAHNE IIKAJ OLCHHBAHUS,

— TUMOBBIE KOHTPOJIbHBIC 3aJaHWs WU MaTepUajbl, HEOOXOIUMbBIC M OLEHKU 3HAHUM,
YMEHHH, HABBIKOB W (WJIM) OMbBITA NEATEIBHOCTH, XapaKTEPU3YIOMIUX 3Tarbl (hOPMUPOBAHUS
KOMITCTEHIIU;



— METOIMYECKHUE MaTepUalibl, OMPEACSSIOINEe MPOLEAYPbl OLECHUBAHUS 3HAHUN, YMEHUI,
HAaBBIKOB ¥ (WMJIM) ONBITa JESTENIbHOCTH, XapaKTepU3VIOMMX dTambl  (HOPMHPOBAHUS
KOMIIETEHITUH.

—

(9%

oW

10.
I1.
12.

13.
14.

15.
16.
17.

18

21.
22.
23.

24.

1.

BOl'lpOCbI AJA NIPOBE€ACHUSA l'lpOMC)KyTO'lHOﬁ arrecTaluu no AMCHUIIVIMHE
(3a4eT c oueHKOil)

CrpyxTypHas U QyHKUHNOHATIbHAS OpraHu3aus 3kocucreM. OLEHKa H JTUarHOCTHKA.
OCHOBHO! MPUHLIUI YCTONYNBOCTH 3KOCHCTEMBI.

MexaHu3Mbl TONAEPIKAHUS CTaOMJIBHOCTH TPUPOIHBIX KOMILUIEKCOB. llpeamochuiku
npeoOpa3oBaHus SKOCUCTEM B MpoLecce GyHKIMOHUPOBAHMUS.

DKOCHUCTEMHBIN aHaJdu3 KaK KOMIUIEKCHBIH MMOIXOMA, COYETAIOIMUA KadeCTBEHHBIM U
KOJIM4YE€CTBEHHBIN aHAJIN3.

Kpurepun oneHkH COCTOSIHUS MOYB.

Kpurepun oneHKH COCTOSIHUS PACTUTENBHOCTH.

Kputepun OLEHKH COCTOSHHSI JKMBOTHOTO MHpa (TIOKa3aTeld Ha YPOBHE 300LEHO3a,
OTAENbHBIX BUIOB U TOMYJISILIHAN).

Kpurepun onieHKH COCTOSIHUS BOAHBIX 3KOCUCTEM.

Kputepun onieHk# KadecTBa BOJ IO JAHHBIM T'HAPOOHOIOTHIECKOr0 aHAIN3A.
CraTudeckue U JUHAMHYECKHUE MTOKA3aTeIH MOMyJISILUH.

CoBOKyIHAasI OLIEHKH COCTOSIHUS 3aTrPsI3HEHHOCTH BOIHBIX OOBEKTOB.

BrisiBiieHNE 30H Upe3BBIYAHHON SKOJIOTHYECKON CUTYallMU M SKOJOTHYECKOro OenCTBHS
IUTSL BOMHBIX OOBEKTOB.

Kputepun onieHK# COCTOSIHUSA JTaHAA(PTOB.

JlBa 3Tamna OIEeHKH YKOCHUCTEM: NHArHOCTHKA (SKOJIOTMYeCKast PEeryIaMeHTalUs) U OLICHKa
BO3/IEHUCTBHS (3KOJIOTHUECKOE HOPMHUPOBAHHUE).

Kpurepun oneHk# yCTOMYMBOCTH NPUPOIHBIX SKOCUCTEM.

Kpurepun oneHk# yCTOMYMBOCTH HA3€MHBIX SKOCHUCTEM.

Kpurepun njs 30HBI 4pe3BbIYAHON 3KOJOTHYECKON CUTYyalUH U 30HBI 3KOJOTHYECKOrO
Oencrausl.

. Kpurepuu onieHKH yCTOWYHUBOCTH BOAHBIX 3KOCUCTEM.
19.
20.

Drarbl 3BTPOYUPOBAHUS BOJOEMOB.

VA3BUMOCTb BOJHOH 3KOCHUCTEMBI KakK CTENEHb €€ 3aBUCUMOCTH OT BHEIIHHUX
BO3ICHCTBHH.

Kputepun oLieHKH yCTOHYHNBOCTH JIAHAIIA(TOB.

YcroitunBocTh TaHAmAadTOB K AaHTPOIIOT€HHBIM HArPY3KaM.

OTnuune MpUPOAHON YCTOWYMBOCTH 3KOCHCTEM OT YCTOHYMBOCTH TEXHOIPHUPOAHBIX
CUCTEM.

Bbuocdepa kax camoperyImpyromasicst CucreMa.

7 PexomMeHayemasi JuTepatypa

7.1 OcHoBHast:
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oOyactu 3arpsi3HEHHs OKpysKaromel cpenpl: yued. mocodue. — M.: FOnuty, 2013. — 231 ¢. (7

9K3.)
2. ApycramoB 3.A. Ilpuponomnons3oanne: yaeOHuK. — M.: Jlamkos u K, 2004. — 312 c.
(11 5x3.)
7.2 JIoNOJHUTEIbHAS:
3. Mensenes B.1. Dxonoruueckoe co3nanue: yued. mocodbue. — M.: Jloroc, 2001. — 384
c. (19 3x3.)

4. Koponosckuii H.B. I'eoskonorus: yued. mocobue. — M.: Akagemust, 2011. — 384 ¢. (5

9K3.)
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9 MeToauueckne yKazaHus AJisl 00y4AKLIUXCS M0 OCBOEHHIO TUCIHIIINHBI

Meronuka npenogaBaHus JaHHOH AMCLUILIMHBI TPEANOJaraeT YTeHHe JISKLUH, MPOBeaeHIe
CEeMHUHAPCKHUX 3aHATUH, TPYNNOBbIX M WHAWBUAYAJIbHBIX KOHCYJBTALMH MO OTAEIbHBIM
BOIpPOCaM AMCUHUILIHHBL [IpenycMoTpeHa camocTosTeNbHasi padoTa CTYIEHTOB, a TakKxkKe
MPOXOXKIEHUE MPOMEKYTOYHOMN aTTECTALIHH.

JleKUMHU TOCBSIIIAIOTCA PACCMOTPEHHIO HauOojiee BaKHBIX KOHLENTYaJbHBIX BOMPOCOB,
pPaccMaTPUBAIOIIUX COBPEMEHHbIE MPOOJIEMbI OLIEHKU COCTOSIHHS U YCTOHYHMBOCTH SKOCUCTEM. B
XOZ€ JIEKLHIl CTyJeHTaM CJIeAyeT MOATOTOBUTb KOHCIEKTbI JIEKLHUIl. KPaTKO, CXEeMaTH4HO,
NOCJIEIOBATENIbHO (PUKCHPOBATH OCHOBHBIE MOJIOXKEHHSI, BBIBOABL, (OpMyIHpPOBKH, 0000IIEHNS,
NoMe4aTh BAXKHBIE MBICJIH, BBIACISATh KJIOYEBBIE CJIOBA, TEPMHHBI, MPOBEPSITb TEPMHUHBI,
MOHSITUS C TOMOLIBIO SHIMKJIONEUH, CIIOBAaPei, CIPaBOYHHKOB C BBIMMChIBAHHEM TOJIKOBAHUH B
TeTpaab, 0003HAYUTH BOMPOCHI, TEPMHHBI, MATEPHA, KOTOPbIN BbI3bIBAET TPYAHOCTU, IOMETHTD
U MOMBITAThCSl HAWTH OTBET B PEKOMEHIyeMOol juTeparype. Eciu caMOCTOsTENbHO HE yAaeTcs
pa3obpartbcsi B MaTepuaje, HeoOXoauMO ChOPMYIMPOBATh BOMPOC M 337aTh MPEMOJABATENO HA



NPAKTHYECKOM 3aHSTHH. Y ISUTh BHUMAHHE MOHATHSIM, KOTOpble 0003HaUEHbI 0053aTeIbHBIMU
IUTS1 K&KAOH TeMbI AUCLUILIHHBL

Lenbro mpoBeneHUs] MPAKTHUECKHX 3aHATHH SIBISETCS 3aKperuieHHe 3HAHUN CTYAEHTOB,
MOJYyYEHHbIX HMH B XOA€ MW3y4YeHMs MAMCLUMIUIMHBI Ha JIEKIUAX M CaMOCTOSTEJBHO.
[IpakTuyeckie 3aHATHsI MPOBOAATCS B (POPME CEMHUHAPOB, HAa HUX OOCYXKOAOTCS BOMPOCHI IO
TeMe, pa3OMparOTCsl KOHKPETHBIE 33JaHUs MO H3y4aeMoil TeMme, oOCyxkmaroTcs pedeparsi,
IeMOHCTPUPYIOTCST yueOHble (uiabMbl. [yt MOATOTOBKM K 3aHSITHUSIM CEMHHAPCKOrO THIIA
CTYACHTBI BBIMOJHSIOT MpopaboTky padodeil mporpaMmbl, yaemisisi 0co00e BHHUMaHUE LENsM U
3a1a4aM, CTPYKType M COAEPIKAHHIO JUCLHMIUIMHBI, KOHCIIEKTHPOBAHHE MCTOYHUKOB, paboTy C
KOHCIIEKTOM JIEKLIUH, MPOCMOTP PEKOMEH1yEeMOii JIUTEPaTyphl.

B xoxe rpynmoBbIX M WHIMBHAYAJbHBIX KOHCYJIBTALMN CTYAEHTHI HMEIOT BO3MOXKHOCTH
NOJYyYUTh  KBATU(QUIHMPOBAHHYIO KOHCYJbTALMIO MO OpPraHH3alUH  CAMOCTOSTEIBHOTO
yIpaBJIeHUs] COOCTBEHHOMN NEATENIbHOCTBIO HA OCHOBE aHAJIN3a MMEIOLIErocsl Y CTYIEHTa OIbITa
OOy4eHUs], HCIONb3yeMbIX Y4YeOHBIX CTpaTerdii, 4epe3 OOCY)KIEHHE CHJIbHBIX CTOPOH H
orpaHudeHUNl cTuiasi OOy4deHMs, a TaKXKe IOHUCK PEeCypCOB, MPENOCTABISIEMBIX BY30M IS
IOCTUKEHHUsS] HAMEYEHHBIX Pe3yJbTaTOB, I ONpENeIeHHUs] TeMbl U MPOOIEMbl HCCIIETOBAHUS,
BBIMIOJIHEHHsI TOKJIAMOB M0 JAUCLMIUINHE, OOCYKISHHsI HAyYHBIX TEKCTOB U TEKCTOB CTYIECHTOB
IJIsl TIOATOTOBKM K WHTEPAKTUBHBIM 3aHSATHSIM CEMHHAPCKOrO THIA, Ui MOATOTOBKH K
KOHTPOJIbHBIM TOYKaM, B TOM 4YHCJE€ HTOTOBOW; METaJlbHO MpOopadaThiBaTh BO3HHKAOLIME
npoOsieMHbIe CHTyalWH, OCYLIECTBJIATh MOMCK BapUAaHTOB HX pELICHHUs, ONpPeaesiTh
NpPEUMYILIECTBA U OFPAHUYEHUS] UCTIONB3yEeMbIX CPEACTB I PELICHHs MOCTABICHHBIX Y4eOHBIX
3ama4, OOHApyKUBATh HEOOXOAMMOCTb U3MEHEHHS CIIOCOOOB OPraHU3aLuU CBOEH PadoThI U JIp.

[Tpu M3y4eHu: AUCLUMIMHBI UCTIONB3YIOTCSI UHTEPAKTUBHBIE METOABI O0yUeHHs, TAKHE KaK:

1. Jlexuus:

— JIEKLUSI-BU3yAIN3alisl — M0Ja4a MaTepHajia OCYIIECTBIISIETCS CPENCTBAMH TEXHUYECKUX
cpenctB 0Oy4YeHHUs C KPATKMM KOMMEHTHPOBAHHUEM IEMOHCTPUPYEMbBIX BU3YaJbHBIX MAaTEPHAIOB
(mpeseHTauuii).

2. IlpakTnueckoe 3aHATHE:

— TEMaTHYeCKHH CEeMHHAap — 3TOT BHJI CEMHHApa TOTOBUTCS M MPOBOAMTCS C LIEJBIO
AKLEHTUPOBAHMs BHUMaHMs1, OOYYaIOLINXCsl Ha KaKOH-T1O0 aKkTyabHOM TeMe MM Ha Haubolee
BAKHBIX M CYLIECTBEHHBIX €€ acreKTax. TeMaTHUeCKuil CeMUHap yIiyOJsieT 3HaHUs CTYEHTOB,
OPHEHTHPYET UX Ha aKTHBHBIN MOMCK MyTei U CIOCOOO0B peIleH sl 3aTparuBaeMoii mpoOIeMbl.

10 Kypcosoii npoexT (padora)
BeinonaeHne KkypcoBoro npoekra (padoThl) He MPEenyCMOTPEHO YIEOHBIM TIAHOM.

11 Ilepeyenb HHPOPMALHOHHBIX TEXHOJOIHH, HCIOJIb3YEMbIX MPH OCYLIECTBJICHHH
o0pa3oBaTeIbHOI0 mpouecca MO AHCUUILIMHE, BKJIKOYAs IepeYyeHb MPOrpaMMHOIO
olecrevyeHusi 1 HHPOPMALTHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuens unhopmayuonnvix mexHon0zUuil, UCHOLbIYEMBIX HPU OCYULECHIG/ICHUN
obpazoeamenbnozo npoyecca
— 3JIEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI, IPEICTABICHHbIE B 1. 8 paboyeil mporpaMmel;
— UCIOJIb30BaHUE CaI-IPE3CHTALNM,
— HHTCPAKTUBHOE O6H_I6HI/IG C O6yLIaIOH_II/IMI/IC$I U KOHCYJBTUPOBAHUC TMMOCPCACTBOM
3JIEKTPOHHOU MOYTHI.

11.2 Ilepeuens npozpammnozo obecnedenus, UCHOIB3YEMO20 HPU OCYHLECHIGIEHUU
obpazosamenbHo20 npoyecca
IIpu ocBOEHNH OUCHUIUIMHBI UCTIOIB3YETCsl TUIEH3HOHHOE MPOrpaMMHOE 00eCIeueHuE:

— omepanMoHHble cucTeMbl Astra Linux (unm wWHas oOmnepanoHHAas CHCTEMA,
BKJIFOYEHHAs B PEECTP OT€YECTBEHHOIO MPOrPaAMMHOTO 00eCTIeUeHHs);



— koMmmiekT oducHbx mporpamm P-7 Oduc (B cocraBe TEKCTOBOTO MPOLECCOpa,
nporpaMMbl  pabOTBl € 3JIEKTPOHHBIMU TaOJIMLAMH, MPOTPAMMHBIE CPENCTBA
PEeIaKTHPOBAHMSA U IEMOHCTPALIMH MTPE3CHTALHI);

— Mporpamma IpoBEepKU TEKCTOB Ha MpeAMET 3aMMCTBOBaHUSA «AHTHUIITIATUATY.

11.3 Ilepeuenv unpopmayuonno-cnpagoUHsIX cucmem
— cripaBovHO-TIpaBoBas cucrema Koncynsrant-utoc http://www.consultant.ru/online
— CIpaBOYHO-TIpaBoBasi cuctema [ apanT http://www.garant.ru/online

12 MaTepuajibHO-TeXHHYECKOe 00ecneyeHne JUCHHIINHBI

Jis mpoBeneHHs 3aHSATHH JIGKIMOHHOTO THMA, NPAKTUYECKHX (CEMUHApPCKUX) 3aHATHH
IPYINOBBIX M WHAMBHAYAJIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOH
aTTECTALNU UCTIONB3YIOTCA yueOHble ayautopun 6-505, 6-520 ¢ komriekToM y4ueOHoH Mebenu.

Jns caMocTosATeIbHONU padoThl OOYYAOINMXCS HCTONB3YIOTCS KaOuHeTol 6-214 u 6-314;
KaXblii 000OpYJOBaH KOMIUIEKTOM y4eOHOH MeOenu, OBYyMs KOMIBIOTEPAMH C JOCTYIIOM B
UHPOPMALMOHHO-TEICKOMMYHHKAIIMOHHYI0 ~ ceTb  «MHTepHeT» ® B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00Pa30BATENbHYIO CPENy OPraHU3aLNH, IPUHTEPOM U CKAHEPOM.

Texunueckue cpencrea 0OyueHUs Ui MpEACTaBiIeHHs y4eOHOW WMHpOpPMALMK BKJIHOYAIOT
ayAUTOPHYIO JOCKY, MyJIbTUMEIUITHOE 000pyIOBaHHE.

[Ipn M3yueHUN MUCHUIUIMHBI HCToNb3yeTcs: Oubmuoreunsiit Gorn Kamuatl TY: yueOHUKH,
yueOHbIe 1OCOOUs, EPUOANUECKUE KYPHAIBL, SJIEKTPOHHBIN pecypc; pasmaTO4YHbI MaTepua
(HOpMaTHUBHO-TIPABOBBIE TOKYMEHTBI H AP.).
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