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Monynsauua n nonynsaunoHHas AMHaMUKa
.

e B Guonoruu: nonynaums - COBOKYNHOCTb ocoben Buaa,
BXOAsLLIAs B cocTaB OMoreoLeHo3a.

o [llonynaunoHHasa AMHamMmuKa, - uccriegyeTt nSMeHeHune
YMCNEHHOCTU Nonynaunun BO BPEMEHMW.

o MaTtemaTnyeckoe mogenmpoBaHue nNOMoraer
- dopmannsoBaTb 3HaHUS 00 0ObekKTe,

— [JaTb onucaHue npouecca, npeackasatb ero xog u
9 (PEKTUBHOCTD,

— OaTb peKoMeHadauunun no yripaBJieHNo 3TUM NpouecCcomMm.

e OTO KpanHe BaXKHO A5 OUOIormyecknx npoLIeCcos,
NPOMBILLNEHHOIO Ha3Ha4YeHUs - 6uomexHos1I02UudecKUx
cucmem, NPOAYKTUBHOCTb KOTOPbLIX OnpeaenaeTcs pOCTOM
nonynsauum XnBblX opraHN3MoB.




[NonynauuoHHaa Mmoaenb
HeorpaHM4eHHOro pocTa

ronogawwee
HacenexHue

TOYKS KPU3SUCS

®IX B, XX B.
Kpuauc yenoseyectsa no ManeTtycy

——  [JGecneyeHHOCTE NUWEN [apudMeTHYECcKan
nporpeccus)

YUCABHHOCTE HaceneHua [reoMeTpUYeckan
nporpeccus)

eMopent npegnoxeHa T. Manstycom B 1798 1. B
ero pabote "O pocTe HapogoHaceneHus".

An+1 =4q- An
of0e 4y - 4MCNEHHOCTb Nonynauuv B roay n;
y - YucreHHocmb 8 200y n+1;

n+l

q - KoaghgbuyueHm poxxoaemocmu.

Tomac Po6epm Mansmyc (1766-1834) aHanutickut demozpagh
U 3KoHomucm.

Ob6Hapyxur, 4Ymo YucrieHHocmb rornynayuu pacmem 8
2eomMempuyeckol rnpoepeccuu, a rnpouzeodcmeso rnpodyKmos
rnumadusi r1TuHelHo (8 apugmemuyeckou ripogpeccuu), u3 4yeao
cdOenar 8b1800, YMO Heu3bexxHO Hacmyrum Mupo8ol 20s100.



[NonynauuoHHaa Mmoaenb
orpaHM4YeHHOro pocTa

o BniepBble orpaHMY€eHHbIN POCT NONyNALMN, onucarn

®epxtonbeT (1848) — B NOrMCTUYECKOM YpaBHEHUM.
dx

N L
dit X
e OTO ypaBHEHME B ANCKPETHOM BUAE
— 2
Nn+1_Nn+an-an
rae N .. YMCNEeHHOCTb Nnonynsaumn B rogy n+1;
Nn - YUCJTIEHHOCTb nonyndaunmn B roay n,
K — KO3 PuUMEHT poXXaaemMocTu,

g — KOOPULIMEHT CMEPTHOCTMN.



YUCNEHHOCTE B3POCNLIX XKYKOB

[NonynauuoHHaa Mmoaenb
orpaHM4YeHHOro pocTa

[OVHaMuKa YpaBHeHMe orpaHMYeHHoro pocTa
HlCrIeHHOCTM XyKa obnagaet ABYMS BaXKHbIMW CBOMCTBaMM:
Sfizoperthadominica b ManbIX X YMCHEHHOCTb X
b BO3pacTaeT 3KCMOHEHLMarbHO;

e NPU OONbLUNX X - NPUONUXKaeTCH K
onpeneneHHomy npegeny K.
BennymHa K Ha3bIBaeTcs eMKOCThb
nonynAaunn, ornpenendeTcs
Bpems, oy (9 OorpaHM4YeHHOCTbHO NMULEBDLIX PECYPCOB,
g8 via uncnenHocTY Xyka MeCT ANns rHe3goBaHnsa U MHOTUMMU
Rhizopertha dominica B

10-Fpammosoin nopuumn nwennunsix APYTMMU CbaKTOpaMI/I, KOTOPbIE€ MOTYT
- O OTHAGMBIX KaXAYIO ObITb pa3sHbIMU AN pa3HbIX BUOOB.

Hegento.




[MpoBepka BO3MOXHOCTU MPOrHO3npoBaHUsA
nonynsauMu UHTEepnonMpoBaHUeM

e Vlcnonbaya akcnepuMeHTarnbHble OaHHbIE,
NPOBEPUTL BO3MOXHOCTb NPOrHO3npoBaHnA
YMUCIEHHOCTU NMonynsyumMm o0bIYHbIMU
MeTodaMM NHTEPNONALUN.

e Cpenatb BbIBOAbl O BO3MOXXHOCTU
NMPUMEHEHNA 3TUX METOAOOB B 3aa44ax O
YNCJTEHHOCTW NONYyJiALunmn.



Pe3ynbkTaThbl NPOBEPKU BO3MOXHOCTU
NPOrHo3upoBaHUA
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BbiBoA:
]

MeToabl MHTEPNONALMN C UCNOSIb30BaAHNEM
TpeHaoB, umerowmeca B MS Excel, He moryT
ObITb CNOSIb30BaHbI AN MPOrHO3MPOBAHUS
noBeaeHns mogenm orpaHM4YeHHOro pocra
nonynauuu.



UccnepoBaHune mogenu r




[TlocTaHOBKa 3agaum
]

o KmeeTcsa 3abpoLUeHHbIN Npyd, KOTOPbIN MOXET ObITh
NCMoNb30BaH ANA pa3BedeHuns Kapna.

o Kapnbl nuTalTcsa 3a cYeT pecypcoB npyaa.

o [lapameTpbl NPyaoOBOro Xo3sMcTBa onpeaeneHbl B
paMKax MmaTemMaTM4eCKoOn MOAENM orpaHNYeHHOro pocTa
nonynsauumm.
——

o e <




OnucaHue MaTeMaTU4YeCKON Moaenu
]

e [JlaHo:
N ., - YUCNeHHOCTb kapna B rogy n+1.
4 N - 4KMCneHHOCTb Kapna B rogy n.

n

k=1 — KO3 PMUNEHT pOoXXaaeMOCTN.
g =0,001 — Koo PULUMEHT CMEPTHOCTMN.

':“;flq A \
) ’ WYW LTINS

fyle ARG
OAX Vikir

. — 2
=N + k-N -qa-
Torpa: N ..=N +kN-qgN
————_ | Yncno kapnos K
KOHLY roga
== | Yuncno kapnos e
Ha Ha4Yano Toaa Poovnocb nornbno Kaprnos

KapnoB 3a roa 3a rog




MaTtemaTu4vyeckasa moaenb C y4yeToOM
exeroaHoro ortsfioBa

e [laHo:
Nn+1 - YUCMNEHHOCTb Kapna B rogy n+1;
N - 4YMcreHHOCTb kapna B rogy n;
k=1 — KOO PULMEHT POXKOAEMOCTH;
q =0,001 — KOO PUNUMEHT CMEPTHOCTM;
U — exxerogHblil yroB., 3aJaHHbIN KONMYEeCTBOM 0CODEN

OTIoBJ1EHO

Torpa: Nn+1=Nn+k-Nn-CI'Nn2-U e

—

nornbsio Kapnos
3arog

Ynecno kapnos K
KOHUY roga

—Yucno kapnos Pogunocs
Ha Ha4yarno roga Kaprnos 3a rof




[Tonynauua Kkapna
KoMnbloTepHasa moaens B Excel

o PasmelueHne ncxoaHbIX gaHHbIX.
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18 |1. HMcconeaosare npoyece Ha nporaxennn 100 ner.

17 2. Onpeaennre CroNbro MIKCHMINLHO Prb MOXHO OTAILNKHEITL EXEr0ANO

_1_§_|3. Onpeaennre,s £0raa MOXHO HAYaTL OTNOE.

19 (4. OveeTeTe H3 EONPOC O TOM, H3 NTO BNMAST KONMYECTEO NEPEOHANANLHO JANYCKIEMON pribu.

20 (5. Ob6vacHure, vem GyaeT ONPeAENATCA KIL0E KONKIECTEO Prbu NEPIONAYINLHO JANYCTAT & NpyA
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Llenb moaennpoBaHuUA
c--

1. OnpeoennuTb eMKOCTb NMONysisL1M.

2. Onpegennte MakCUManbHbIN FOAOBOU YIOB PbIObLI, NOCHE
ctabunmsauymmn nonynaunm Ha ypoBHE eMKocmu nonynsyuu.

3.  OnpepenuTb ¢ Kakoro roga Bo3MOXXHO OTnaBnuBaTh pbiOy B
MaKcMMarbHOM pasmepe.

4. Oﬂpeﬂ,eﬂMTb KaKoe KOJIN4YeCTBO JJIUTHbLIX MalJibKOB Kapria
HaAo 3anyCTuUTb B MNpyAa, 4YTOObI HA4YaTb OTSIOB Ha
MaKCUMaJIbHOM YPOBHE YXe Yepes3 roa.

5. Onpepenutb Yepes CKOMbKO NET OKYNATCA 3aTpaThkl Ha
rnpuobpeteHue annTHbIX manbkoB. (Kpeant 20% rogoBbix)

6. NccnepnoBaTb BNMsaHUe KoadhdumumeHTa poxXgaemMmocTm Ha
OVHaAMUKY nonynaunm, 0atb CBOE 0OOCHOBAHUE KaXXaoMy U3
Nofy4YeHHbIX rpaouKoB.



3agaHue
o

Co3paTb OTYET O NPOBEAEHHOM UCCeaoBaHUN B BUAE
npeseHTaLumn.

e 1.Cnang «HasBaHue n aBTOp».

e 2./lccrnegoBaHmne BO3MOXHOCTM MPOrHO3MpOBaHUA
e 3. Cnampg «MaTtemaTnyeckass Moaesnby.

e 4. Cnang «Peanunsauna mooenu B Excel».

e 5-11. Cnangbl OTBETLI HA BONPOCLI UCCnegoBaHUS.

o 12. Cnang «HanpaBneHue ganbHeENLWnNX
nccrnegoBaHUnNY.



[Mlonynauua Kapna KOMnbOTepHan
MoAdenb, aHanus3 pe3ynbTaTtoB

OnpepneneHne eMKoOCTH Nonynsuuu
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OnpepeneHune yrnosa (nepernos)
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OnpepeneHune yrnosa (He[onNoB)
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OnpepeneHue ynosa (ONTUManbHO)
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UccnenoBaHue BNUAHUA
koadhumnumeHTa poxXgaemMmocTu

KoahunumeHT poxxgaemoc 0,05

KO3 hMLIMEHT poxknaemoc 0,2

KO3(hULIMEHT poXkaaemocT 1
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IdnHamMuka YMCrieHHOCTH
Lucilia cuprina
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Yucnennoc

CTOXaCTUYECKNIN XapaKTep YNCITIEHHOCTM MONyNALNM NPU BbICOKOM
KO3(pPULUNEHTE POXOAEMOCTMN.



CnncokK NCTOYHUKOB MH(opMaLnn
c__

3aga4vHuk no mogenupoBaHutio «MHdopmatnka n KT» 9-11 knacc, MakapoBa
H.B., «lutepy», 2008 roa.

36paHHble BONPOCHI MareMaTUYeCKOro MOAENMPOBaHUSA U YUCTTEHHbIX
MeToa0B. Y4yebHoe nocobumel3bpaHHble BONPOCLI MaTeMaTUY4ECKOro
MOAENUPOBAHNA N YNCIEHHBIX METOA0B. YyebHoe nocobue. AsTop/co3aarens:
Tapacesuy HO.1O.,loa: 2004.
(http://window.edu.ru/library/pdf2txt/936/38936/16634/pageb).

[.HO.Pu3HunyeHko lNonynsunoHHaa anHamMmumka
(http://www.library.biophys.msu.ru/MathMod/PD.HTML).

Buodeo ponuk  video.raid.ru/pages/video/58845/.

OunHamuka YynucrneHHoctu lnHammka ymcrneHHoctu LucilialnHamuka
yncneHHoctu Lucilia_uHamuka ymcneHHoctu Lucilia cuprinallnHamuka
yucneHHocTu Lucilia cuprina_uHamuka ymcneHHocTu Lucilia cuprina
http://www.slidefinder.net/l/lect 15 fert human pop growth/32718196/p2.

festival.1september.ru/articles/571753/prez.ppt
kvlar.3dn.ru/dowl/dinamika_populiacii.ppt
http://www.metod-kopilka.ru/page-2-2-9-9.html







