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Penynupyem cucremy no
«IIPOCTON» MOMYJIALMH

* OcoOn pa3sMHOKAKOTCS




OCHOBHO€ YpaBHEHHUE NJUHAMUKHU
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* DTO BpOXKACHHAS (BUIOCHENIU(PUUIECKAs) CKOPOCTh
€CTECTBEHHOI'O0 POCTa YUCIACHHOCTH IOMYJISIIIHH.

* JBiseTca Mepor MTHOBEHHOM YIENbHOM CKOPOCTH
U3MEHEHUS YUCIIEHHOCTH TOIYJIALHAM.

* BrIpaxkaeTcs, KaKk 4YMCI0 0CO0€CH, NOSBIISIOIIMXCS B
MOIYJISIUY 32 MUHUMAJbHYIO SIMHHILY BPEMCHU B
epecueTe Ha OHY 0COOb.
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Manbry3muaHCcKas MOJIEIIb




MaJjpTy3raHcKas MOAEJIb B
OUCKPETHOM (hopMe
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ECTh 1M B DKOJIOTUH 3aKOHBI,
O00HBIC (PU3NYUECCKAM
3aKOHaM !

Ecin Ha TET0 HE IEMCTBYIOT CHIIBI (MIIH UX
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ECTb 1M B DKOJIOTUH 3aKOHBI,
IOJI0OOHBIC (PU3UYECKUM

3aKOHaM !
Ecan Ha MOnyJIAHuo HE NEUCTBYIOT HUKAKHUE

OrpaHUYCHUS, TO €€ YUCICHHOCTh OyIeT
JEMOHCTPHUPOBATh SKCIIOHEHIIAAIBHBIA POCT

3akoH Manbmyca

J. theor. Biol (1986) 122, 385-399

The Theory of Population Dynamics:

I. Back To First Principles

Lev R. GINZBURG

Department of Ecology & Evolution, State University of New York at Stony
Brook, Stony Brook, New York 11794, U.S.A.

(Received 12 June 1985, and in revised form 19 May 1986)




DKCIIOHCHIIUAJILHBIN POCT B IPUPOJIEC

THE WILSON BULLETIN - Vol. 108, No. 3, September 1996
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FiG. 2. Regression of total number (In) of Monk Parakeets recorded on Christmas Bird
Counts in the contiguous United States each year since 1975.




DKCIOHCHIIMAIBHBIA POCT B IIPUPOIE

o incomplete tagging
= complete tagging
< aerial photographic

Number of pups

1880
Year

Figure 3. Trend in grey seal pup production on Sable Island,
1962—1997, based on incomplete tagging (1962—1974), complete
tagging (1976—1990) and aerial surveys (1989—1997) (error bars:
approximate 95% confidence limits; curve: exponential fit to the
1976 through 1990 censuses, see text for equation).

——

ICES Journal of Marine Sci
doi:10.1016/S1054—3139(

Sustained exponential population growth
of grey seals at Sable Island, Nova Scotia

W. D. Bowen, J. McMillan, and R. Mohn



DKCIIOHCHIIUAJILHBIN POCT U HNaJACHUE
YHCJICHHOCTH MOIYJISLUH

S The Rise and Fall of a
2000 \ Reindeer Herd

VICTOR B. SCHEFFER
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A eciu MBI HE HAOJIIOMaeM
SKCIIOHCHIIMAJILHOTO POCTa?

* [lonmymnsauus ctabunbHa (CIIy4alHbIC
KOJI€OaHUs BOKPYT CPEIHETO




[Touemy HaOIrODACTCS
OTPAHUYEHHBIN POCT YUCICHHOCTH !

B o0miem Bume
OOparHas CBA3b r-(OyHKLIHS

r = f (Factors)

[lonynaunoHHasa perynauunsa: YaenbHas CKOPOCTb pocTa
YMCNEHHOCTM NOoNynAuUnmn 3aBUCUT OT YMUCIIEHHOCTM NONynAunN.

MexaHn3Mbl perynsaumm - BECb KOMM/IEKC B3aMMOOTHOLLEHWNH,
noapasyMeBatoLLmx 06paTHYO CBSA3b.
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Mojeiib OrpaHUYEeHHOI'O POCTa B
OUCKPETHOM (hopMe

YmMeHbwaem 3HavyeHue r ro
mepe rpubnuxeHus N Kk
eMKocmu cpeobl



UTO npencKa3bIBaCT MOJCIb !
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[IPUPOIEC

— Data
- — Logistic, K =0.185, r=1.32 x 103
— Exponential, r=2.31 x 1074

Post-invasion demography of
prehistoric humans in
South America

Goldberg et al, 2016
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He Bce Tak npocro...
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[Ipr HEKOTOPBIX 3HAYEHUSAX MAJIBTY3UAaHCKOTO MapaMeTpa MOJIEIb
MPEJICKA3bIBACT XaOTUYECKUE N3MEHEHUS YHCIICHHOCTH



«I(pdeKkT 0a00UKM» B JOTMCTUUYCCKON MOACIIH

e XaoTHYECKAas CUCTEMA - OTO CHCTEMA
YYBCTBUTEJIbHAA K HAYAJIbHBIM COCTOSHHUSAM.

HayvarnbHas
yucrieHHocme 08yx
8PEMEHHbIX ps1008
omriu4aemcsi moJsibKo
Ha 00HY 0cobnb!
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JIMHaAaMHKa IEPBOTO ¥ BTOPOTO
IOPs KA

e JlMuHAMHUYECKUH IIPOLIECC MEPBOIO IMOPSIIAKA




Drepanosiphum platanoides
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Zeiraphera diniana

1950 1855 1960 1965 1970 1975 1880

https://images.auscape.com.au/p/632/caterpillar-larch-budmoth-
zeiraphera-diniana-15360463.jpg

Berryman, Turchin, 2001
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Kak onmcars n3MeHEHUS €C/IU B ITOITYJISIITUHA
BBIACISIFOTCA BO3PACTHLIC I(OFOpTBI?

Lemoepaguyeckuti [lbeobpa3osaHue demoepaghu4ecKkoz20
8eKMmMop geKkmopa
Juv | ]\[1 Nl,t — F3N3,t—1 T F4N4,t—1
C Ny BNy, =P,N,,
Ny N3,t = P2—3N2,z—1
Adult
N, N4,t — P3—4N3,t—1

P - BepossimHocmb riepexoda U3 00HOU Ko20pmhbl 8 OpyayHo
F - [Nnodosumocmab



Moaens fTMHaAMUKH MMOCEJICHUA MOJIJIFOCKOB-
(bMIBTPATOPOB C MIIAHKTOHHBIM Pa3BUTHUEM

* B3spocibie MOJUTIOCKU IPOU3BOIAT HA
CBET OO0JIbIIOE KOJIHUYECTBO IIOTOMCTBA.

» IloToMcTBO Bceraa B u30bITKE. JINUMHKH
bOpMUPYIOT 06wt nyn IS

ME 7410 JIAUUTL




JIMHaAMKKa YUCIIEHHOCTH, IIPEACKA3aHHAsA MOJICIIbIO U
HAOJIFOMaeMbIE U3MEHEHNA; HET TOYHOTO COOTBETCTBUS

YuncneHHocTb nonynAaunu

Hydrobiologia # \
DOI 10.1007/s10750-016-2837-0 CrossMark

R S AL R P e R

PRIMARY RESEARCH PAPER

The cycle of mussels: long-term dynamics of mussel beds
on intertidal soft bottoms at the White Sea

Vadim M. Khaitov - Natalia V. Lentsman

Mean abundance




[IpoOsieMa MHOKE€CTBEHHOCTH
MOJEJICU

° OI[HI/I U TC KC U3MCHCHU B IIOITYJIALIMAX
MOI'YT OO0BICHATHCS OYEHb Pa3HbIMH




Jlnnamuka nadbopaTropHor nonyiasauuu Lucilia cuprina
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WHY DO POPULATIONS CYCLE? A SYNTHESIS OF STATISTICAL AND
MECHANISTIC MODELING APPROACHES

Bruce E. Kenparr ' CreryL J. Brices.*® Wiiriav W. Murpocs.? Peter TurceEm ?
SteEPpuEN P Eriner.* EpwarD McCatrey.? RocEr M. NISBET.? AnD Spaow N. Woon®

* JluHamuka BTOPOro MOPSAKA:€CTh KAKUE-TO
B3aMMOOTHOIIIEHUA.

* B03MOXHBI JIBa TUIIA BHYTPUBUIOBOU KOHKYPEHIIUU:
» KoHkypeHnuus B3pocibix (A)

» KonkypeHnnys nuanHok (L)



CpaBHEHHE ITOBEACHUS MOAECIIEN U PEATBHBIX
JTAHHBIX

e PeanbHBICe JaHHBIE U
JaHHBIE,
CTCHEpUPOBAHHBIC JBYMSI
MOJICISIMM, ONIMCHIBAJIMCh
10 MHOTMIM HapaMeTpaMm
(mepuon KojacOaHuM,
aMILIMTYAA, pa3opoc
3HAYCHUM U T.II.)

e Ha ocHoOBe onMcaHuu ObLI

IIPOBEJICH MHOTOMEPHBIU
ananu3 (PCA)




JIMHaAMHKA IOIMYISAIUN
YyeJI0BEKa

THE YEAR IN ECOLOGY AND CONSERVATION BIOLOGY, 2009

Long-Term Population Cycles

in Human Societies

Peter Turchin

Department of Ecology and Evolutionary Biology, University of Connecticut,
Storrs, Connecticut, USA
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Figure 1. Global population numbers over the

last four millennia (McEvedy and Jones 1978).
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Pobtical Sui Tang
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Figure 3. (A) Population history of China be-
tween 201 BCE and 960 CE (Zhao and Xie 1988).
The dynastic cycles are indicated above each popu-
lation peak. The dofted line indicates the estimated
numbers during the period of disunity between the
collapse of the Eastern Han and the Sui unification,
when population reconstruction is very uncertain. (B)
Instability index of China between 200 BCE and
1000 CE (Lee 1931).
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Importation rate
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Figure 5. (A) Dynamics of the occupation index
in Western Roman Empire (Lewit 1991). Occupation
index is defined as the proportion of the total number
of excavated settlements that were occupied during
each period from the first century BCE to the fifth
century CE. (B) Importation of African Red Slip Ware
into the Albegna Valley (Etruria) (Bintliff and Shonias
1999).
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Bemukun
HoBropon
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Figure 6. The rate of deposition of various kinds
of anthropogenic rubbish in Novgorod: leather shoe
remnants, broken locks, discarded pieces of cloth,
and lost amber ornaments (mainly beads). Each data
series was normalized by scaling to mean = 1 in or-
der to fit on the same graph. (Data sources: lzyumova
1959 and Rybina 1978).
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Figure 7. Dynamics of model (4). The trajectory
is shown for the period between 500 and 1000 years
to allow for transient dynamics to die out. Parameter
valves: pp=1,p=0.25, rg =0.015, k.., = 3, 6 =
0.1,a=0.01,b=0.05 anda = 0.1.

> N=f(S, W)
Y ),
- W=ASN)

N - YHCJIEHHOCTH
O YJISLIAN

S - KOIMYECTBO
PECYpPCOB B
roCyJIapCTBE

W - UHTEHCUBHOCTD
KOH(JIMKTOB (MHICKC
HECTAOMJILHOCTH)




Take home message

MaremaTrn4ecKoe MOACIUPOBAHUE HEOOXOIUMBIN dTaIl
aHaIM3a IUHAMUKM IOIYJIAIUN

OCHOBHBIM 3aKOHOM JIMHAMHWKH YMCJICHHOCTH
MOMYJISILUU ABISAETCS 3aKOH Manberyca

Ecnu cymecTByeT oOpaTHAst CBI3b MEXKTY
MaJIbTY3UaHCKUM HapaMeTPOM 1 YUCICHHOCTBIO
MOIYJISLIMA, TO POCT YUCICHHOCTHA CTAHOBUTCS
OrpaHUYCHHBIM.

B Mozensx ObIBa€T BTOPOE AHO (HAIpHUMED,
Xa0THYECKHUE KOMIIOHECHTHI B IMHAMMKE YHCJICHHOCTH),
KOTOPOE ITO3BOJISIET 10 HOBOMY B3INISIHYTh HA Pe€ajbHbIC
JaHHBIE.



Take home message

* MHoOrue nonyJjsiiyuu JEMOHCTPUPYIOT [IUKIUYECKUE
M3MEHECHHUS YHUCIICHHOCTH.

* Mogenu TMHAMHUKHU YHCICHHOCTH MOTYT BKJIFOYaTh
oOpaTHbIC CBSA3U 1-TO U 2-TO OPSIAKOB.

L4 L4
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e Xopomas CTarbs PO MOJAECIA JUHAMHUKH
*  http://elementy.ru/trefil/5S0/Eksponentsialnyy rost

e lneliHO OIM3KHE KYPCHI JIEKIIUH 10 KOJIWYECTBEHHON KOOI UM
*  https://naes.unr.edu/shoemaker/teaching/NRES-470/index.html
*  https://web.ma.utexas.edu/users/davis/375/popecol/popecol.html

* BenukonenHas KHUra npo JMHAMUKY TOIMYJISIIAN

e  Turchin, Peter. Complex population dynamics: a theoretical/empirical synthesis. Vol. 35.
Princeton university press, 2003.
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* BeposTtHOCTH TIepexoaa MEeXIy * (OCHOBHO€ YpaBHEHUE JUHAMUKHU
KOTOpTaMHu MOIMYJISALIUA

e [I10M0BUTOCTH BO3DACTHBIX KOTOPT




