Jlexmuda 1. O0mana
IKOJIOTUA U DKOJIOTUA
geJIoBeKa

Ilpeomem u memooot



IKONO2US

(OIKOG+AOYOC)

Tax umo dce 3mo 3a 8bICKOUYKA CPpeou HAYK,
KOmopast npeocmasisiemcst Ham Habopom
gakmos be3 6cAKoU meopuu U KOmopast
S18HO cmpadaem om U30blmKa HabI0O0eHUl U
om OMCymcmeusi NPUHYUNOS OJisl UX
knaccuguxayuu? A cywecmeyem niu 6000ue
MAaKasi Hayka — 3Koa02usi?

Dumvsn Makgeover
, 1965



[Ton sxomoruent Mpl moapazyMeBacM OOy HAYKY 00 O THOIIEHHUH
OpPraHM3MOB K OKPY2KAIOIIel cpeae, Ky/1a Mbl OTHOCUM BCE «

CYIILIECTOBOBAHMS» B IIIUPOKOM CMBICJIE 3TOro ¢jaoBa. OHU yagPianb
OPraHuYeCcKOM, YaCTUYHO

HEOPraHUYECKOW NPUPOIHI.
9. I'ekkenp, 1866
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Opzanuszm Cpeoa

Aymakonozusn — opzanum 60 63aumo0eiucmeuu co cpeooil KaKk
cucmema, Ompax@caruias 6u0o0evle 0COO0eHHoCmu

IKonozuueckan puzuonocus — YHKYUOHAIbHbBIE 63AUMOOCIUCHIBUA
OP2AHUIMA U CPeobl

DaxkmopuanvHasn IKOA02Uusa — eo3o0elicmaue axmopos cpeovl Ha
OP2AHU3IMBL.
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NEPAPXI A SKOJIOTUHYECKNX CUCTEM

N _ aKkonoruyeckas
. cucTema
[moGanpHasT PKOTIOTHS 6vota Semnu ) 22 cpena rno6anbHoro
YPOBHS
e, (Brnocchepa)
o — SKOTTOTAYECKas
o " cooBLyecTsBo ™~ L CUCTEMA YPOBHS
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Cpena colepKUT BCE MEHbIIIE OMOJIOTMYECKIX KOMIIOHEHTOB I10 MEpe

BO3pacTaHusl YPOBHSI OpraHu3alnu (cpejl, 0COOEHHO abnoTHYECKas
MEHEE CTPYKTYpHpOBaHa, Ye€M OMOCHCTEMBI.



JIBa pa30oreHuss OUOTHI - ABA MacIITa0a BPEMEHU

buora 3emian
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YTO TAKOE 3KOJIOIMMsl YE/TOBEKA? PA3HbIE
nogxonabl

* 1. Haubosiee uzeecmmHbIli U MOHSIMHbIU Ha
ypoeHe 06bI0eHH020 MbiWwJsiIeHUsi mooxodo
eocxodum K riepeoHavdasibHOMYy
ornpedesieHUro aKkosioauu . ekkessi.
CornacHo HeMy NPUHUMAKOTCA BO BHUMAaHME
4YMUCTO BMonornvyeckme xapakTepucTmnKu
yernoBeka, a NpobnemaTmka 3KOIornm
YyerioBeka 3aHMMaeTcsd B OCHOBHOM MeaUuKO-
donsnornornyeckummn npodriemamm Bo3aencTBUS
doakTOpOB cpebl Ha 3a0poBbe ntoaen. OgHako
C TOYKU 3PEHNA COBPEMEHHOMN 3KONOrMn Takou
Noaxo apxanyeH, ABMAsICb YNCTO
ayTIOKONMOrMYECKNM.



YTO TAKOE 3KOJIOMNs1 YEJTIOBEKA? PA3HbIE
nogxonnl

Bmopou nooxoo, mpaxkmyem 3K0102UI0 Ue106€Ka 4pPe3ebluaino
UUPOKO, KAK KOH2TIOMEPam eCMeCmEeHHbIX U 2YMAHUMAPHBIX
OUCUUNIUH, 8 KOMOPOM K HAYYUHOMY 3HAHUIO NDUMEUIUBACHICA
ONpeoeieHHOe MUPOBO33PEHUE U 0adHCe 0esAme/IbHOCHb,
HANPAeIeHHAA HA YIIyUleHue 63aUMOOMHOUEHUI NPUPOObL U
00uecmea. ITOT TIOAXOM PACIIPOCTPAHEH B 3anaaHou EBporne u
yacTuyHO B CeBepHOU AMepuKe. [Ipu TakOM MOHUMaHUU TEPSAECTCS
IpeaIMET U METO/Ibl, YTO SIBJISICTCS HEOOXOIUMBIMM XapaKTEPUCTUKAMMU
HAYYHOH TUCLATUINHBL.



YUTO TAKOE 3KOJIOI A HEJIOBEKA? PASHBIE ogxo4dbl

U, nakoneu, mpemuii n00xo00, NPOOOJAHCAIOWUI NPEOCMAB/ICHUA
00well IKo02uU, paccmampusaem IK0102UI0 4ej106eKa KaK
akonozuro euoa Homo sapiens, ézaumooeicmeyrouie2o co cpeooil.
Ilpu smom caedyem paccmampusamsv éce 0CHOGHbBIE YPOBHU
op2anu3auuu - UHOUBUOYYM (IMO AYmMIKOI02UUECKUIL U
IK0J1020-(hu3uo102uiecKuil ypoeens), Ha0OPZaAHUIMEHHbLE
cucmembsl (AHA102 NONYTAAUUOHHO20 YPOCHA OPY2UX 6UO008) U,
HakoHneu, ouocghepuvie hynkuyuu uenosexa. B Halem Kypce Mbl
OyzieM IPpUACPKUBATHCS 3TOI0, CHHTETUYECKOIO ITOAX0/1a,

yJeJIMB HanOOJIbIlIEE BHUMAHUE CUCTEMAaM HaJIOPTaHU3MEHHOTO
YPOBHSI, JUHAMHKA KOTOPBIX BO MHOI'OM CBSI3aHa C
aemMorpapuIeCKUMHU IPOLIECCaMU - POXKIAEMOCThIO, CMEPTHOCTBIO
1 PACCEIICHUEM (AMUTPALIME U UMMUIPALIUECH).
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Ye1oBEK - OMOJIOTHYUECKUH BUJI

* Bun: Homo sapiens

e Pon: Homo

o CeMmeiicTBO: Hominidae
 HancemeiictBo: Hominoidea
e Orpsan: Primates

o Kimacc: Mammalia

YemoBeK — roMOMOTEPMHBIHN (TEINIOKPOBHBIN) BHJI, UMEIOIIUI
MHOT0 00111eTr0 (0COOEHHO HAa YPOBHE OpraHu3Ma, T.c.
ayTAKOJOTMYECKOM YPOBHE) C APYTMMM BUJIAMU MJICKOIUTAIOIINX



Ilpu nocmpoenuu 3xono2uu uenosexa (6 mom uucie u
npu NOCMPOEHUU IKOJI02UYECKOU demozpadhuu ueioeeka)
Heo0X00uMo yuumsleams Kak oougue ¢ opyzumu
BUOAMU 3AKOHOMEPHOCMU, MAK U CReUUpuUKy.

B manpHeuIeM Mbl y3HAEM, UTO YEJIOBEK - 3aKOHOMEPHOE
IIOPOXKIECHUE MIPOTPECCUBHON 3BOJIIOIIMH, OCHOBHOU
BEKTOP KOTOPOM HAMpPaBJICH HA YCUJICHUE OTOKA
SHEPIUH U YCKOPEHHUE KPYTOBOPOTA BEIIECTB.

Kpome Toro, 0CHOBHOE IIpUCHOCOOJICHUE YE€I0BEKA
IPOSBIISIETCSA HA YPOBHE, AHAJIOTUYHOM MOMYJISLMOHHOMY, 1
conyaamu3anus (COTpyIHUYECTBO, COBMECTHOE IMTOCTPOCHHUE
OTHOIIICHUH CO CpeaoM) - HEOOXOAMMBIN aTpuOyT 3TON
OCHOBHOH aJlaliTalliy Y€JIOBEKA, II03BOJIMBIIECH €My U3MEHSTh
OKOJOrH4ECKue (PYHKIIMM O€3 N3MECHEHUS HACIEICTBEHHOM Oa3Hbl.



Jlekus 2. IlporpeccuBHag
OHOJIOTHYECKASA DBOJIOITNA U
YeJIOBEK.

3Hepzemuttea<ue acnéeKmboli



«ComocTaBuMBbIN» JHEPreTUYECKUMA 00MEH
(A.A. 3otuH, A.A. 3oTHH, 1999) -3T0
KO3(PPUIHMEHT g B AJLVIOMETPUIECKOM YPABHECHUU
3aBHCUMOCTH HHTEHCUBHOCTH 00MeHa (R)0T XapaKTepPHbIX
JJI BUAA pazMepoB (Maccol M)):
R=a M’
buroornueckuii CMbICII 3TOro KO3 (UIIMEHTA - OKUIacMasl
BEJIMYMHA YHEPro3arpar npyu €AMHUYHON Macce Tea.
KoadduiueHt b - (annoMeTpuuecKui S3KCIIOHEHT) Majlo U3MEHSECTCS
y Pa3HbIX BUJIOB.

Ilpogh. A.U. 3o0munvim 06110 NOKA3AHO, YMO GEIUUUHA A
MOdCEMm CIYHCUMDb NOKA3amenem op2aHu306aHHOCHU,
YROPAOOYEHHOCMU (m.e. CI0HCHOCMU), KaAK 8blpaiceHue
MePMOOUHAMUYECKO20 ROMeHuuana (0uccnamueHou
¢pynukuyuu no U. P. Ilpuzoscuny)
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Takas TEHAECHIMA CONIACYETCA C MPEACTABICHUAMHU
B.W. BepHaackoro o yCKOpeHUM KpyroBopora BEIIESCTB
U YCUJICHMS OTOKA DHEPTUH MO MEPE ABOJIFOIMHU OHMOC]EpHI.

Brnagumup MBanoBuu BepHaackuii (1863-1945)



T'unomeza «mepmanvnvix o0apvepoe» (3omun, 3omun, 1999).

ComacHo 3TOM TUIOTE3€, HOMKUIOTEPMHBIEC (3HAOTEPMHBIC) )KUBOTHBIC HE
MOT'YT UMETh BEIMYHMHY COIIOCTaBUMOI0 oOMeHa Ooee (5-8 MBT/T),

MHa4Y€ OHHU MOTHOHYT OT MEeperpeBa. ITO - nepevlil menioeoil dapwvep,
JOCTUTHYTBIN y TPSMOKPBLIBIX U OHOIPOXOAHBIX MJICKOITUTAOIIUX.

CiienoBaHue TEHIACHIIUM ITPOrPECCUBHOM IBOJIIOIIMH MPUBEIIO K
pa3BUTHIO roMoKoTepMUM. OJIHAKO 110 MEpe OMOAHEPTreTHUECKOIO MPOorpecca,

T.€. YBEJIUYCHUS @, ObUI JOCTUTHYT 6MOpoil menoesoi oapvep B 48-50 MBT/T
(Y BOPOOBHMHBIX IITHIL).

BO3pacT U preTUdecKoro obMeHa

BTopou TeruioBou
Oapbep

IlepBBIN TEMIOBOM
Oapbep




MNPONOKEHUE TEHJIEHIIMUA K MTPOT'PECCUBHOM
IBOJIIOLAY BBLIO MOXKHO TOJLKO MPU MEPEXO/IE
K HOBOMY (HEBMOXUMHUYECKOMY) CHOCOBY
MOJYYEHUSI U PACXOJTOBAHUSI DHEPTUM
(HE U3 MUIIN) U CBSI3AHHBIM C DTUMMU MMPOIECCAMMU
NCNOJb30BAHUEM HOBBIX PECYPCOB).

DTO CTajJ0 BO3MOXKHBIM C MOSIBIICHUEM LIMBUIN3AIINH,
KOTOpasi M03BOJINIIa UICTOYHUKHU SHEPIrUi BHE OPraHU3Ma.
Takas cmocoOHOCTh BO3MOKHA TOJIBLKO Pa3BUTHIX CHCTEMAaX
MOJyYEHHs, XpaHEHUS U UCIIOJb30BaHNUE MHPOPMAIIUU
(CO3HAHME), HO U OJHOBPEMEHHO C COILMAIU3aLIMEH -
(mosiBJICHHEM OOIIECTBA)
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Cmaoduu ucmopuueckozo pazeumus uenogevecmaea u
3HayeHusn KoIppuuuenma a (mBm/2)

Craouv pasBimad KybTypbl - cTopuyeckoe Bpems (Tbic.fieT) a (MBTT)

[TOUMITVBHBIN YEN0BEK 2000 225
/criosnib30BaHIe OrHA 50 56,2
TlomecTkaLms MABOTHbIX 8§ 1343
NHaYCTOVR/IbHAS PEBOMIOLIAA 03  8ob
Pa3BuTbie CTpaHb! 0,001 2500

"Tpemm mup' 0,001 400



MCTOW"IS:II)E PadBUTHE HENOBEYHECTBA KaK NPOOOIDIEH e O6LLErO 3BOSTIOULUOHHOIO TPeHoa
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Ponanvo A. Quwep (1890-1962)

Kpureput npucnoco0/JIeHHOCTH - CPEIHEE YUCIIO IIOTOMKOB,
JOCTUTAIOIIMX PEMPOAYKTUBHOIO BO3pacCTa,

KOTOPBIX CPEAHUN UHIAWBUIYYM B TONYJISLIMA OCTABJISIET B
TeueHue XK1u3HU. IIpucnmocodeHHOCTh TEM OOJIBIIIE, YEM
OBICTPEE YBEINUMBACTCS YUCIECHHOCTbD, T.€. CBSI3aHA C
AeMorpapuyecCKuMM XapaKTePUCTUKAMMU.



C 3BOJIIOIIHOHHO-IKOJIOTHYECKON TOYKH 3PEHUSI YeJI0BEK - ITO
Ype3BbIYANHO NPUCIOCOOJEHHBIN Y CYIIIECTBOBAHUIO BO
B3aMMOJICHCTBUH C OKPYAIOIIEH Cpeon (B IMPOKOM CMBICIIC)

BM/I.

OueBrIHO, UMEHHO BBICOKas TPHUCIIOCOOJIEHHOCTh O0ecIeunia
APOYANIIIEE PACTTPOCTPAHCHUE JIFOJCU HA TJIAHETE U CTPEMUTEIIBHOE
(OTHOCHUTENBHO) YBEJIIMYECHUE X YUCICHHOCTH 3a UCTOPUUYECKUI
nepuoi. [Ipu 3ToM, Kak Mbl BUZIEIIHA, CMEHA IKOJOTr NYEeCKOMN
«poJm» (AIKOJOTMYEeCKHUX HHUII), MPOMUCXOANUJIA 0e3 CYIIeCTBEHHOIO
U3MEHEHHUsI HACJIEACTBEHHOU 0a3bl.

Pa3Butue yenoBeyecTBa 10 HE IO OOBIYHOMY JIJISI
JIPYTUX BUIAOB MyTH «MPO0 M OMIMOOK», KOI/la €CTECTBEHHBIN
0TOOP, «Urpash» B IPOIECCE CMEHbI MOKOJICHUM C HACIEICTBEHHOCThIO U
M3MEHUYHMBOCTHIO, BIpA0ATHIBACT Y€PThI, 00eCIeUYnBAKOIINE
BbICOKYIO IIPUCIIOCOOJIEHHOCTD - aIalTAIIUH.

Ymo sice aenaemca 2NaeHON adoanmauvueil uenoeexka?

JI1s1 oTBETa HA 3TOT BOIPOC HEOOXOUMO PACCMOTPETH PA3HbBIC
CTPYKTYPHBIE YPOBHH CHCTEM, B KOTOPBIE OpraHU30BaH BUJ Homo Sapiens.



Jleknusd 3. AjanTtanum 4eJ1oBeKa Ha
YPOBHE OpPraHu3Ma.

Hemnozo 06 aymakonocuu u Ixopuzuonozuu uenosexa



llouamue «aoanmauusy mpaxmyiom no-pasHomy, Xoms 3mu
MpPAaKmoeKu 006veOuHsem mo, Ymo a0anmayu — 3mo XapaKxmepucmuxu,
NO360I0UUE NOBLLUUAMb NPUCNOCOONEHHOCIb, NPOABIAIOWYIOCS,
npescoe 8ce2o, 8 y8enudeHuU OMHOCUMENbHO20 KOIUYeCcmed
JHCUZHECNNOCOOHO20 NOMOMCMEA.

IIepBasi TpakTOBKa — MIMPOKAs, CONIACHO KOTOPOU YTBEPKAAETCS, UTO JIFOOOH
MPU3HAK), HO3BOJISIOIINN TIPOTUBOACHCTBOBATh HEraTUBHBIM (CHUKAOIIUM
MPOAYKTUBHOCTh WJIM BOBCE MPHUBOJISIIMM K THOEIN OPraHu3MOB)
BO3ACHUCTBUSIM (DAKTOPOB CPEJIbl MOKHO HA3BaTh «aJanTamuen.

[Ipu 5TOM HE Ba)XXHO, UMEET JIM 3TO KAYECTBO HACIIEACTBEHHO 3aKPEIJICHHYIO
(T.€. IepeAAoNIYIOCS CIEAYIONIAM ITOKOJCHUIM ) OMOXUMHUYECKYI0 0a3y, WJIM 3TO
Pe3ynbTaTr roMeoCcTaTU4eCKUX CBI3EH CO Cpeo Ha YPOBHE (DU3UOIIOTHYECKHUX
peakiuii (T.€. TeX peaKlMii, KOTOPbIC, C TCHETUYECCKOM TOUKM 3PEHMS SIBIISIFOTCS
MO (UKALMAMYA, HE BBIXOASAMIMMU 32 MPEAECTbl «<HOPMbI PEAKIIHN ).

Torma 1o, 4TO HA3BIBAIOT «AKKIUMAIIMEH» (TTPOSBIICHUE «aJalITUBHBIX» CBONCTB
B HICKYCCTBEHHBIX (3KCIIEPUMEHTAJIBHBIX ) YCIOBHUSIX, U «aKKIUMaTU3ALUEN -
To ke caMmoe B yCIIOBUAX, U3MEHSIOIIUXCS HE3ABUCUMO OT
(u3noJIora-3KcrnepuMenTaTopa (1moj ASMCTBUEM HEYIPABIIEMBIX (PAKTOPOB).



Tonamus «adanmauuu» U «(AKKJjumauuu)»- ajibmepHamueHasl
mpaxKmoeKa.

Jpyroe moHMMaHue TOro, KaK pa3jinydarb «AJanTaluio» U «AKKJINMAIAI0)
CBSI3aHO C Pa3/ICJICHUEM YPOBHS MPOSIBJICHUS CBOMCTB, ITO3BOJISIOIINX

M30€XKaTh TUOETN WJIN YBEIUYUTH MPOIYKIIHIO - OBICTPEE PACTH M MHAUBUIYAJIBHO
Pa3BUBATHCS (3pE€Th) HA YPOBHE PEAKIIMK OpraHu3Ma («aKKJIMMAaIM» C 3TOM TOYKH
3pEHHUS) C YPOBHEM, MTPOSBISIOIIUMCS Ha HAJIOPTraHU3MEHHOM (IMOMYJISIIIUOHHOM C
B T'€HETUKO-3BOJIIOIIMOHHOM CMBICJIE) YPOBHE, KOIJIa 3TH CBOMCTBA UMEIOT
HACJICACTBEHHO 3aKPEIJICHHBINA XapakTep. Torma 3To «HacTosIas ajgarTalus.

HecmoTtpst Ha TO, 4TO IIpeiesibl HOPMBI PEAKIIMH - 3TO, O€3YCIOBHO,
HacCJIEAYEMOE CBOMCTBO, BCE K€ TAKOe ONpeae/ieHue «aJanTaunin» u
«aKKJIMManuin) (mepBble HACJeAyeMbl, T.€. BCEra YCBANBAKOTCS
MOCJIeAYIOIIUMU MOKOJEHNUSIMHU, 3 BTOPbIe- 3TO CKOpee NMPOosiBJIeHUe
UHAMBUAYAJbHBIX XaPAKTEPUCTUK OTAEJILHOI0 OPraHu3Ma) 0oJiee
COOTBETCTBYET NMPEACTABJIECHUSIM 0 CHUCTEMHON MEPAPXUH KUBBIX 00bEKTOB.



3o0zeozpaghuueckoe npasuio bepemana:

Cpenu 01n3KnuX (GOpM rOMOMOTEPMHBIX )KMBOTHBIX T€,

4TO OOMTAIOT B 00JI€€ XOJIOJHOM KIIMMATE, KaK MPaBUIO0 UMEIOT
0oJiee KPyIIHbIE Pa3MeEpPBhI.

[IpuurHOM 3TOTO SABJISAETCH TO, YTO
TEIUIONPOAYKIUS UMEET 00Jie€ BHICOKUI
aJNIOMETpUYECKUM KO3PUITIEHT
3aBUCHUMOCTH OT MacChl T€ja, YeM
TEII00TAa4a (IEPBBIM UMEET 3HAUECHUE OKOJIO
0,75, a BTOpOii — okoJio 0,5).

[ToaTOMY TTOAAEPKUBATH OCTOSIHHYIO
TEMIIEpaTypy Tejla KPYHHBIM JIEr4e, YEM
MEJIKHAM.




Ilpasuno Annena:.

Y roMorMOTEepMHBIX )KMBOTHBIX
BBICTYNAIOIINE YACTH (TEIIOOTAATYMKHU — .
B JIJAHHOM IIPUMEpPE - YIIH), TPUIAOIINE —
OoJiee rpaluabHBIN 00JIUK, OOJNBIIE Y TEX, [Tecer (ApkTHKa)
KTO JKMBET B 00JI€€ KAPKOM KJIMMATE.

B omnpeneneHHOM cMbICHE TPaBUIO AJIJICHA
(B oTimume npaBuiia beprmana) oObsSICHIET
HE CTPEMJICHUE U30€XKATh NEPEOXJIAKICHHUS,
A ctpemiieHue U30eKaTh eperpena.

Kpacnas nmucuna (YmepeHas 30Ha)

®denek (CeBepHas Adpuka)



Ilpasuno bepemana u npasuno Annena 6
ONpeoeeHHOl CImeneHu npomueopeyugsl (Hanpumep,
aghpukanckue cionvl 00abUIUE, HO 8 MO JiCe 8PeMA U
umerwm o0ovuiue yuil).

Ioamomy Kasxcooe uz Hux umeem MHO20 Kak
nOOmMEepPHCOCHUI, MAK U UCKIIOYEHUU.

Tem ne menee nokazamno (Anekceee, 1994 u opyzue),
umo uacmo (0Co0eHHo ecau Opams 6blOOPKU U3 MeCH,
20e nepemeuiueanue HaceaeHus 0blio He CIUUKOM
3AMEmHO),

Imu npasua cooaroarwmc.



IIpaBuio beprmana yacro
MOXKET CUMTATHCS BBITOIHIECMbIM
1Sl YeJIOBEKa.

Ha doTorpadusx TunuaHbIN

(mo (eHOOOJNKY) CEBEPSIHUH
(MacCHBHBIN YEJIOBEK) 1
TUMWYHBIC F0KaHE (HEOOIBIIIOrO
pOCTa U MaccChl)

3nech xuTen AQPUKU CPABHUBAIOTCS [
C o0MTaTesIeM CEBEPHBIX TYHJIP. 3
B ux ¢peHo00IMKe 3aMETHBI pa3INYus - |-
apuKaHIIbl 00JIEE TPALUIBLHBI. DTO -
WJLTFOCTPALMs MPaBUJjIa AJlJIeHA.




JIpyroe 3xo/10ro-reorpaguyeckoe npaBuio, KOTOpoe B CBA3U

C pPacIpoOCTpaHECHUEM HETPOUIHOM pachl (@ TAKXKE C TEM,

YTO FOXKAHE Yallle OPrOHETHI) JaBHO CUUTACTCS HPUMEHHUMBIM

K 4EJIOBEKY. OTO - Tak Ha3biBacMoe npaBuiio K. Iitorepa, kotopoe
[JIACHT, YTO B TEIJIbIX M BJIAXKHBIX KJIUMATHYECKHX YCITOBUAX
OKPAaCKy rOMOMOTEPMHBIX KMBOTHBIX 00JIbIIIE ONPEAEaSIIOT
TeMHbI€ NHUIMEHTbI - MCJIAHUHBI.

Opnuronor Koncrantun I norep
n3ydaia B XIX B reorpaduyueckyto
M3MEHUYUBOCTh PAMCKONW MYXOJIOBKH,
Y IIPHUIIEI K TOMY, YTO BBIBEJ 3TO
IIPABUIJIO.




EcTb elie onuH (eHOTUIMHNYECKUM TTpU3HAK (HOCOBOM
yKa3areJb Wi uHaeKc /:koHcToHa-bakcToHa), KOTOPBIi
IIIPOKO MCMOJIL3YETCS B aHTPOIOJIOTMH (M PACOBEICHUMN)..
DTO OTHOLICHHWE HAMOOIBIINX IUPHUHBI HOCA K €r0 JJIUHE.
3HAYEHUE ATOTO UHJCKCA OOJIBIIE Y JTIOJACH, TPUHAICKAIITUX
K «TPONMYECKUM) THIIaM (IIOTOMY YTO MX HACJIEACTBEHHAs 0a3a
chopmMupoBaiach Noja ACUCTBUEM (PAKTOPOB CPEIHI,
00ecneYrBaKOIINX Han0o0Iee aJallTUBHOEC N3MEHECHHUE
(h€HOTUMHNYECKHUX XapaKTEPUCTUK OpraHru3Ma Ha
ayTAKOJIOTMYECKOM YPOBHE (KaK y APYTUX BUJIOB) ITyTEM
«HUTPBD» €CTECTBEHHOIO OTOOpa ¢ HACJIEACTBEHHOCTHIO U
M3MEHUYHUBOCTBIO.



CEPIHIOBUH/THO-KJIETOYHAA AHEMUA (CKA)
K« o
@
l\ (& cl
\ oﬁ\
m
IIpumepom paﬁoTbl reHeTUYEeCKUX MEXaHNU3MOB, CXOHBIX

C TAKOBBIMHU Y JIPYI'H B ABJACTCH HACJICACTBCHHOC
: 3360JI€B3HI/IE, CBHA3aH OCTPAHCHHUECM AJLJIC/IA,

‘ MMTB JI

/lesi0 B TOM, 9 ITO-M UUHBbIC IJIA3MOAUU HE MOT'YT PAa3MHOKATHCS
B U3MECHEHHb y reTeg:)mr()T «CEPMOBHUAHBIX» IPUTPOLIUTAX.
I103TOMY MOHMKEHHASI dKU3HECHOCOOHOCTH 00J1bHbIX CKA
«KOMIICHCUPYETCH» CHUKEHUEM KU3HECIIOCOOHOCTH 00JIbHBIX
MaJIsipve, 4To mo3BoJiseT reny (awenw) CKA He ucuesars.



I'PYIIIIBI KPOBH ABO

I pynnwvt Kposu y uenogexa onpeoensiromcs mpems aibmepHamueHbIMU
sapuanmamu 00Ho20 2eHa (A, B, O), pacnonosicennozo 6 9-ui xpomocome.
Ima cucmema epynn Kposu HACLe0Yemcs N0 MHOMCECHBEHHOMY
NPUHYUNY, NPU KOMOPOM Oetcmeue pa3iuyHblX 8apUAHINOS

00H020 2eHA NPOABIAEMCS 8 PABHOU CIMENEHU, He3ABUCUMO Opy2 Om Opyead.

llonapnoe couemanue smux 2eHo8 onpeoensem 00Hy U3 Yembvlpex epynn Kposu.

CyuiecTByeT 4eThbIpe J0NMYyCTUMbIX KOMOMHAIIUU ATTJIOTUHUHOB (O
U P) c armoTuHoreHamu (A u B): 10, kKakasi U3 HUX XapaKTepHa JAJ
JTAHHOT0 YeJIOBeKa, onpeaeasieT ero rpymnmny kposu mno cucreme ABQ:
‘0 4 3: mepBasn (0)
‘A u : BTOpas (A)
‘0 1 B: Tperbst (B)
‘A u B: yerBépras (AB



B pacnpeoenenuu cpynn kposu maxsice Kak
U pa3iudHbIX OPY2UX AYMIKOI02UUECKUX NRPUIHAKAX

Cyuecmeyom paziudus 01 8blX00ue8 U3 pazHvlx
yacmeil yejliogeuecmea.

Hanpumep, ceBepoaMepuKaHCKHE WHACHIBI
MOYTH UCKJIKYUTEJIbHO 00/1a1a10T
nepsou rpynnou (0 mo cucreme ABO)

Kpome moeo, munocue gpuzuonocuueckue npu3Haxu -
CKOpOCMb MOKa KPO8uU, mun oomenda
(HCUPOBOU UNU YeTeB00HDIIU) PA3TUUHDI —

y npedcmasumeinei pasHvlxX Hapooos.
Hamnpumep, 3CKUMOCHI UMEIOT MEIJIEHHBIM TOK KPOBH, UTO
CIIOCOOCTBYET CYIIIECTBOBAHHIO B YCIOBHAX XOJIO/A.
AOopHureHsl cesepa (HEHIbI M YyK4YH ) UMEIOT JKMPOBOM THUII
oOMeHa (MX IHILA - PbI0a U MSCO), a BEIXOAIBI U3 I0T0-BOCTOYHOM
A3MH - YIIeBOAHBIN (TaK KaK €T B OCHOBHOM PAaCTUTEIbHYIO IUIILY )



OnHako, hakTopbl 3BOJIIONMH, padoTaroIMe y APYrux
BM/IOB, He NIPMBEJIH K CKOJIbKO-HM 0yIb PAIUKAJIbHBIM
H3MEHEHHUAM HACJIeACTBEHHOCTH YeJI0BeKa:

UX JeHCTBHE OIPAHUYCHO.

OTUMU (PaKTOpaMU SIBJISIFOTCS, KaK ITOKa3asl
C.C. UerBepukoB (1) mzonsiuus, (2) Mmyranum
U PEKOMOMHAIUH, (3) «BOJHBI KU3HID) -
KOJICOAHUSI YUCIICHHOCTH, & UTOT BCEMY
oABOAUT (4) ecTeCTBEHHBIN 0TOOP.

Iloamomy aoanmayuu op2anHuzImMeHH020
YPOBHA, BUOUMO, HE MO2TITU NOJTHOCHIBIO
onpeoensimsp 6bICOKYH NPUCNOCODIEHHOCHD
yenoeexka. OcHoeHOU aoanmayueit
AGJIACMCA UMO-MO OPYy20e.

Cepren CepreeBuu
YeTBEPUKOB



Jleximmg 4. OcHOBHAYI agarTaiiud
yeJIOBEKA

Kynerypa-ocHOBHas ajarTaius
YeJIOBEKA IIPOSABIIAETCA Ha
HAJIOPraHU3MEHHOM YPOBHE.



Htak, Mbl yOEIUINChH, YTO OCHOBHAS aganTanus YeJ0BeKa
NPUBOIAUT K TOMY, YTO OH UCIOJIb3YeT SJHEPIUIO He
OMOXUMHYECKHUM IIyTeM, a TAKKEe CMIOCO0OEH 0CBANMBATh

HOBBIE PeCYPChI, HEAOCTYIIHbIE IPYTUM BH/IAM.

DTa ajanTamnys Mo3BOJIAET YEIOBEKY MPOI0JKATh JIMHUIO

Ha YBEJIMUYECHHUE MMOKA3ZATEIS YIIOPSTOYCHHOCTH, XapAKTEPHYIO

JUTSL TIPOTPECCUBHOM 3BOJIOIIMH, HA KOTOPYIO YKa3bIBaJI emie B 1925 1.
A.H. CeBep110B, TOBOPS O TOBBIIIICHUN «3HEPTUU
KU3HEJCATCIBHOCTH» B XOA€ apoMOp(O30B.

Anekcer Hukomaesnu CeBepiioB
(moptpet padotel M.A. HectepoBa



JTa ajanTanus Mo3BOJINJIA TAKKE YeJI0BEKY MEHATH
IKOJIOTHYECKHE POJIU 0e3 CYIeCTBEHHbIX
H3MEHEHUS HACJEACTBEHHON OCHOBBLI, T.€.
crpykrypsl AHK.

Y Apyrux BuJ0B OCBOCHHME HOBBIX IKOJOTHYECKUX HUII -
IT0, KaK MPaBHJI0, MOSIBJIEHNE HOBBIX ()OPM, CBSI3AHHOE

C AericTBUEM (paKTOPOB IBOJIOLMH, CPEAH KOTOPbIX BAYKHOE
MeCTO UMeeT U30aAuUsA TPYNIUPOBOK MONYJIAIMOHHOT0
paHra.

IlepBoe nposiBJIcHHUE ITOM HOBOU AJANTAILIMU NIPUBEJIO,
MO-BUIMMOMY, K PACCEJICHUIO JIIOeN B Ipeaesax
OMKyMEHBI, CBI3AHHOMY C IIePeXoa0M OT CoOOupare/bCTBa
K 0X0T€ HA KPYIHBIX KUBOTHBIX (MAJC0JUTHYECKAS
PEeBOJIIOIMA)



Takas aganramus CBA3aHA He TOJBKO CO CIIOCOOHOCTHIO
HCI0JIB30BATH JHEPIUI0, MOJYYCHHYI0 BHE OPraHu3Ma,

HO ¥ C PA3BUTOM CIIOCOOHOCTHIO MepeaaBaTbL HHPOPMALMIO
U3 MOKOJICHUS B NOKOJICHUE U 00OMEHHMBATHCH €10 0e3
IOCPEACTBA «<MH(POPMANMOHHBIX MOJIEKYJD).

Bce 310, HAYMHAasA ¢ IEPBOro U3MEHEHUS IKOJIOTHYECKON

POJIM Y IEPBOOBITHBIX OXOTHUKOB, UCII0JIb30BABIIUX OTOHb,
HEeBO3MOKHO 0e3 (1) pa3BUTHA COZHAHMA M (2) COUUAIMIAIMNMH -
o0pa3zoBaHus 001IECTBA.

Taxkum oOpasom, ocnosnas adanmayus yenoeexka umeem
HAOOP2AHUIMEHHBLI XaAPaKmep, U C8A3AHA C COBMECHIHbIM
8030¢elicmeuem Ha OKpysicarouwiui mup (cpeoy).



ITY HAIOPTraHU3MEHHYI0 A1aNTAIUIO, IPOSIBJIAIOIIYIOCH HA

YPOBHC I'PYIIIIMPOBOK, B YCM-TO0 AHAJOI'NMYHbIX NOIIYJIAIINOHHBbIM

rpyNNHpPOBKAM JAPYTHX BHI0B, MO:kHO Ha3BaTh KYJIBTYPOMN.

KVJIBTYPA

TYXOBHAas

MaTepuaJjbHasi

KVYJIBTYPA umeer 1Be 0CHOBHBIC CTOPOHBI, CBA3AHHbIE C
OCHOBHBIMHM ¢¢ (PYHKIMAMMU - epeaavyer nHpopManuu

(1yxoBHAsI KYJbTYPA) M CIIOCOOHOCTHIO NMOJIYYaTh U PACX010BATh
JHEPIrUI0 U3 BHEIIHUX MCTOYHHKOB, A TAK/KEe 0CBAUBATH HOBbIE

pecypchl (MaTepuaibHasi KYJbTYpa).



«I moOanbHbBIC PEBOIIOLMNY U U3MEHEHUE YKOJIOTHYECKUX
(PYHKLIMH YE€I0BEKA B HCTOPUYECKOM Pa3BUTUHU

I nobanvnasn peeououin IKo.1021MEeCK AT CYUIHOCITD

[Taneomtuueckast [Tepexoj oT coOupaTenscTBa K
XMUIITHUYECTBY.

Heomatueckas ColuparenbCcTBO PO IOJLKUIOCH B

3eMIIeJIETUE, XUIITHUYECTBO — B
CKOTOBOJICTBO. M300peTeHue
CENBCKOTO XO34HUCTBA — BTO
IIepeEXO ]I OT IIPEUMYITIECTBEHHBIX
yCWIMHU Ha cOop 1 00paboTKy TOTO,
YTO IMPOUBBOUTCS APYTUMHA
CHUCTEMaMH Ha IojijiepxkaHue Ooee
«

HaR AT 1K UK BHBIX))
NupyctpuanbHas HMuTeHcuBHA SKCIUTy aTalys
IIPEUMYIIIECTBEHHO HOBOT'O pecypca
HHpopMaruonHas () pEpepBHBIX (OHIOB GHOCHEPDL.

(™




IHocie «npoMbinieHHON peBoarunm» XVII-XIX B. yesioBe4ecTBO 0CBOMJIO
«pe3epBHbIe GOHABLD> OMOchepbl, U3MEHAS OMOreOXMMHUYECKHE KPYTOBOPOTHI.

[eperpe A ¥ Amvocdepa, oKeaH
IPOAYLEHTEI > (637)
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O $orocurres (105) /\ 7\
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& ITompebmere (7) it
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3 N
[Torpeburerme (6
e P ( 6)> Koncymermst E;rg'%bﬂgmz KMCIIOT4
KanmeHHBIT yTOIE

(3230000)

OmnoxermA KapboHATOE
(62200000)




Jlexuus 5. OCHOBHBIE XapaKTEPUCTUKHU
OMOJIOTHYECKUX CUCTEM
IOMYJISIIMOHHOTO PaHra

Bo33penus coepemennoi nonyiauuonoi
IKoI02UU



IIOITYASIITMOHHAS DKOAOT U
(AEMDKOAOTHS)

! ;’ PG)PULUS AEMOL. -
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®deonpocuii [ puropreBud J{o0kaHCKUA
Honynauus - coeokynnHocms UHOUBUOYYM OB
00HO020 8U0a, HACEIAIOWUX ONPEOECTIEHHYIO,
OMHOCUMENbHO U3O0TTUPOBAHHYIO, MEPPUMOPUID
(akeamopuio) u oonaoarUas OnpPeoe1eHHOU CMmeneHsvIo
NAHMUKCUU (803MOHCHOCHMU CE0D00HO20 CKPEUWUBAHUA).

3BOJIIOIIMOHHO-TEHETUYECKNU ACIEKT:
[Tonyssiuus - daeMeHTapHas €AMHULIA MUKPO3BOJIKOIUOHHOIO
nporecca (Buaoo0Opa3oBaHusl), a TAKXKE dJIeMEHTapHas
XOpoJIorudeckas (IIpoCTpaHCTBEHHAS ) €IMHUIIA BU1A



Bragumup HukomaeBuu bekiiemuines

Honynauus - co6oKkynnocmo ocooeit (u ux zpynn), HaceaAOULUX
ONpeoeeHHYI0 mepPUmopuIo U 63aumMo0eiucmeayrouas ¢ Opycumu
MaKUMU CO80OKYRHOCMAMU UHBIX U006 HA IMOU mepPUmMOopuu.

(I)YHKI_[I/IOHAJII)HO-BKOJIOFI/I‘IECKI/II71 ACIIEKT:
[Tomynsuus - eAuHUIIA B3aUMOJICHCTBHUS BUJ0OB B COOOIIECTBE

(OuoreHo3¢e).



CUHHTES3

CranunciaB CemenoBuu I1IBapir

[IIBapu C.C. Honynayuonnasn
cmpykmypa euoa //
30010rHYECKUM KypHaI. - 1967. -
T. 46, Bein. 10. - C. 1456-1469.




[ pynmpoBKHY IOMYJISLIMOHHOTO PaHra - 3TO
CJIOKHBIE CHCTEMBI.

OHu obadarom cmpyKkmypupo8aHHOCmMbio

Huxonan I1aBmosuy Haymos



Ii1aBHBIE HHTErPaJbHbIE XaPAKTePUCTUKH
MONYJIHAIMN - ITO YUC/IEHHOCHIb, U YUCJICHHOCTD,
OTHECEHHAHl K TEPPUTOPUM (AKBATOPUM) -

RJIOMHOCMDb.
B nonyJasiiuOHHOM 3KOJOTHHA PA3JIUYAIOT CPEOHIONI NIIOMHOCHLDb

U IK0J102uYecKyro naiomuocms. CpeaHsas IJIOTHOCTD - 3TO
YUCJIEHHOCTh, OTHECCHHAA K TEPPUTOPUHU, BKJIOYAOIITY IO

U HEeIIPUIOAHbIE JI O0OMTAHUA YaCTH, a IKOJIOrHYeCKas -
OTHECEHHAS TOJbKO K NPUTOAHBIM JJISI OOUTAHUS YACTAM
TEPPUTOPUM, HA KOTOPOH oOuTaeT nonyasuus. Ilocaeanss
MOKET ObITh «IMIATHUCTON», I/Ie MPUTOAHBbIE MECTA NMePeMeKAITCS
C HENPUTOAHBIMM.

I1o3TOMY MOHATHE IJIOTHOCTH NMOMYJISIIIUM
TECHO CBA3aHO C OJHOU M3 BAKHBIX MONYJIANMOHHBIX
CTPYKTYP - BPOCMPAHCHEEHHOU CIMPYKIYPOU.



NMpocTpaHCTBEHHAasa CTPYKTypa nonynsiuumn

Tpu ocHoéHbIX muna nPOCMPAHCMEEHHOU CIMPYKMYPbL:

(1) Pasnomepnoe pacnpeoenenue: CpeaHEe PACCTOSTHUE MEXKIY
0CcO0SIMM (MJIM TOYKaAMH, 1€ HaXOXKACHHUE 0CO0eH
HanOoJIee BEPOATHO)MAJIO U3MEHUYMBO, T.€.II0YTH OJUHAKOBO.

< 1

62
X

Pecypcel TeppuTopun (aKBaTOPUH) UCHOIB3YIOTCS
MHTCHCUBHO; TEPPUTOPHAIBHBIA aHTarOHU3M Pa3BUT

(B KpaliHEM BBIPAKCHUE - TEPPUTOPHUAIIBHOE TTOBEJICHUE
(Y )KUBOTHBIX).



MpocTpaHCcTBEeHHast CTPYKTYpa Nonyasaumn

Tpu ocnoéHbIX muna nPOCMPAHCMEEHHOU CIMPYKMYDbL:

(2) Cnyuaiinoe pacnpeodenenue: CpeiHEE PaCCTOSHUE MEKTY
0CO0SIMM (HMJIM TOYKaAMH, 1€ HaXOXKACHHUE 0CO0eH
HanOo0JIee BEPOSATHO )I0BOJIBHO U3MEHYNBO U HOCUT CITy4alHBIN

Xapakrep.

o ©
oo 3
=T

62
S i X

Pecypchl TeppuTOopun (aKBaTOPHUM ) HCIIOIB3YIOTCS
ClIy4alHbIM 00pa3oM; TEPPUTOPHUATIBHBI aHTAarOHU3M Pa3BUT

~ 1

ci1a0o.



MpocTpaHCcTBEeHHast CTPYKTYpa Nonyasaumn

Tpu ocnoéHbIX muna nPOCMPAHCMEEHHOU CIMPYKMYDbL:

(3) Azzpecuposannoe (cpynnosoe) pacnpeoesieHue: CpeaHee
PACCTOSIHUE MEXKAY 0CO00sSMH (MJIM TOYKaMU, I€ HaX0XKIECHUE 0COOeH
Han00Je€€ BEPOSATHO) CUIIBHO U3MEHUYHBO; OHO JINOO BEIUKO, IU00
Masi0. Ocobu coOMpParOTCs B TPYIIIIHI.

o 2
38 O

e gele y

Pecypchl TeppuTOopun (aKBaTOPHUM ) HCIIOIB3YIOTCS
OKCTEHCUBHO; TEPPUTOPUATIBHBIN AHTATOHU3M HE PA3BUT;
CKOpee HaOII0AAeTCA TEHACHIUS K CKYYMBAHUIO.

~ 1




Tomac Pobept Mamnetyc (1766-1834)

Malthus T.R. An Essay of the Principle of Populati
Improvement of Society, with Remarks on the Spe
Mr.Concorcet, and Other Writers. — London: J.goh

dN
dt

=7 -V

30

20

10

—r>0
- r<0

dN/dt

-10 4

20

-30 -

800

k-
§ 400 -
(9]
=
2

10

15

20

25

30

35

50

1
45



N
o

N
o

— r=0
— "r<0

i
5

=
(o]

dNdt {ckopocts pocTa)
é & o o
\

/

[N
=]

N
o

N {4mcneHHo: CTh)}

—NO>, r>0
NMbep-PpaHcya PepxionbeT (1804-1849) - — NO<K'r>0

—NO>K,r<0
—NO<K,r<0
—NO<K,r>0

Verhulst, P.-F. "Recherches mathematiques sur la loi
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Eciy y4uThIBaTh U KOOTIEPALUIO U
KOHKYPEHIINIO, TO IPOABUTCS
«dbhdext Ommy»

Anexcannp JmutpueBnd baseikun

dN/dt

A1 BA3BIKMH

Maremarnueckast

onousnka
B3aMMOIEMCTBYIOIIIX

nony.rmum'?l‘
)

CHAYKA»
#

v
dt

=r N0




Jlekuus 6. IHlonyassuuoHHast
neMorpagpus

I'nasuvie cmpykmypul, onpeoenarouiue
OUHAMUKY YUCTIEHHOCMU



Cnoeo «oemozpagpus» o3nauaem «onucanue
HAPOOOHACEICHUA)» U RPOUCXO0UH OM 2PEUEeCKUX
KOpHell OsHoS + A0yog

IHonyassuuoHHast feMorpadgusi - pas3aea
MONYJAMMOHHON IKOJIOT UM, KOTOPbINA U3y4aeT
OCHOBHbIE NMONYJIANMOHHBIE CTPYKTYPhbI,
onpeaeasdIinue JUHAMUKY YMCICHHOCTH (IJIOTHOCTH)
U IJIABHBIC XAPAKTEPUCTUKH, €€ oNpeaeasaronue.

ITO - POKIAEMOCTb (OTHOCUTEJIbHOE KOJIUYECTBO
HOBBIX 0C00€H 32 eIUMHUILY BPEMEHH), CMEPTHOCTh
(XoJ1s1 morudarmIMX 32 eAMHUIY BpeMeHN) U (B MEeHbIIEeH
CTEIEeHMN) SMUTPAIMA ¥ UMMUIPALUS - OTHOCUTEJIbHOE
KOJIMYE€CTBO NOKNHYBIIUX TEPPUTOPHUIO U MPUOBIBIINX
Hee 32 eAMHUILY BPpEeMEHHU COOTBETCTBEHHO.



Honynauyuu cmpykmypupoeatnbt.

Hanpumep, kaxabii *HIMBAIYYM MOKHO
OXapaKTepu30oBaTh M0JIOM U BO3PACTOM.

Pa3HbIie 10J10-BO3paCTHBIE IPYIINBI UMEKOT PA3HOE
(PYHKIIMOHAIBLHOE (B DKOJIOTMYE€CKOM CMBICJIC) 3HAUYCHUE.

[Ipexae BCcero, OHM BHOCAT Pa3HbIM BKJ1aJ B BOCIIPOU3BOIACTBO
HaceneHus. [loatomy nono-eo3pacmuana cmpykmypa v aeiaemcs
OCHOBHOUL 0emozpagpuueckou cmpyKmypou.



OcHoéHbIMU Oemozpapuueckumu napamempamu
ACIAIOMCA BbIHCUBCACMOCHb (GEIUUUHA, OONOTTHUME/IbHAA
K CMEPMHOCMU) U POHCOAeMOCHb (CpeoHee yoeibHoe

YUC/I0 HOBOPOIHCOCHHBIX @bIYUCTIACMDBIE 0J1 KAHCOO020
803pacmno20 Kaacca.

(1) BoikuBaemocTh (1, ) - 3TO BEPOSITHOCTD 10KUTH OT POKIECHUS
10 Bo3pacra X. SICHO, YTO JI HOBOPOXKIAEHHBbIX (X=0)

BbI)KUBAEMOCTh PAaBHA eIUHHUIIE (€CJIH 0CO0b MOSIBUJIACH HA CBET,
TO OHA BBIXKIJIA).

(2) PoxxnaemocTh (m,) - 3TO CpeaHee yaeJbHOoe YUCII0

HOBOPOKIEHHBIX, NPUXOASAIeecs (32 eIMHUILY BpEMEHH) HA OHY
0co0b BoO3pacra X



ITH XAPAKTEPUCTUKHU CIYKAT AJIs1 OCTPOCHUSA
aeMorpapuuecKux Ta0JnIl, Mo napaMeTrpaM KOTOPbIX
MOKHO PACCYUTATH NPUCIIOCOOJIEHHOCTh UJIH

(YUCTYI0 CKOPOCTH Pa3MHOKeHHs R ), o:Kn1aeMyro
MPOAOIKMTEIbHOCTH KU3HUA B Bo3pacre X (EX),
MOKA3bIBAIOIINI, CKOJbKO €lle 0CTAJI0CH B CPeIHEM
MPOXKUTh, A TAKKE «PENPOAYKTUBHYIO IECHHOCThH» B
Bo3pacte X (V,), MOKa3bIBAIOIIUH, CKOJIbKO B
cCpeaHeM MPUHeCeT MOTOMKOB 0C00b 3TOI0 BO3pacTa 3a
OCTABUIYIOCH KU3Hb.



s npumepa npusBeaem Tadauny aJs poicd (Lynx lynx) B
70-e-80-¢ roap1 XX B., KOrima Ha0JI101aJICA CIIaJ YMCJIEHHOCTH

Bospact (roabl)
0+
1+
2+
3+
4+
5+
6+
7+

8
u bonee

3TOro XuIHUKA Ha CpeaHeM Ypade.

I i |

Sx

1
0,7467611
0,6020632
0,5109419
0,4350592
0,3683641
0,3135516
0,2630087
0,2274931

1
0,673
0,489
0,374
0,287
0,219
0,168
0,127
0,099

0
0,15
0,2
0,35
0,45
0,4
0,35
0,3
0,3

Sx*mx

0
0,1120142
0,1204126
0,1788296
0,1957767
0,1473456
0,1097431
0,0789026
0,0682479

Ixmx

0
0,10095
0,0978
0,1309
0,12915
0,0876
0,0588
0,0381
0,0297

Ex

3,436
3,6196137
3,605317
3,4064171
3,1358885
2,7990868
2,3452381
1,7795276
1

Vx

0,673

1
1,169836
1,268048
1,196341
0,978082
0,753571
0,533858
0,3



BeDiwvBaeMocTs
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KpuBasa BbLDMMBaEMOCTU 1A PbICU

2 3 4 5 6 7 8

BoszpacT (roap!}
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0,57

0,45

0,4

0,35 1

0,3 1

OCTb

0,25 1

0,2

0,15

0,17

0,05 1

KpuBas po>xaaeMocTy mNs pbicU
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OxupaeMas NpoaocDKMTENbHOCTD

AU3HHA

35 A

2,57

15 A

0,5 A

OxupaeMan NPoaC/DMTESNIbHOCTL JM3HU PbICU

T T T T T T T T
1 2 3 4 5 6 7 8

Bo3pacT

1
10



14

=
N

PenpoayKTuBHas LeHHOCTb
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o
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Qucman ckopocmsb pazmHONCEHUA CBA3AHA C
MATbMY3UAHCKUM RAPAMEMPOM T, A 6Ce RAPAMEMPbl
ceAasvleaem MmakK HaA3vleaemoe OCHOBHOE
oemozpaguueckoe ypasenenue unepa-Jlomku:
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OaHoi U TOM K€ MPUCIIOCO0JEHHOCTH MOYKHO T0CTHYb, JIU0O0
HHTEHCHMBHO PAa3MHOXKASACh, HO UMesl 00JIBIIYK) CMEPTHOCTD, JIM00
«BKJIAABIBATh)» B JI0BeJleHHE BCEro (HEMHOI0YMCJIEHHOI0)
IMOTOMCTBA 10 PENPOAYKTHBHOI0 BO3pacTa.

I' - CTpATerus
Bricoxaa nnogoBUTOCTS,

BEICOKaAd CMEPTHOCTE,
PazMHOXEHHE B PAaHHEM BO3PaCTE,

Mallad NpONONXHTEJIEHOCTE JKH3HH.

E
|

K - cTpaTermis

Huskaqd nnogoBUTOCTE,
HU3KaA CMEPTHOCTS,
MO3AHEE HAYAIO PasMHOXEHHA,

boneimas NpOoRONIXKHTEJIEHOCTE JKH3HH.
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B McTropuu yesoBedecTBa gzaumooeucmeusi (He BCeraa

MOJIOKUTEJbHbIE - KOOIIepallis, HO M He BCerjaa

OTPHULIATE/IbHbIC - KOHKYPEHUUS) A6/1A10MCA O0OHOU U3

OCHOG (hopmupoeanus oouiecmae, NOPOKIAAIIUX KYJIAbTYPY -

OCHOBHYI0 IIPUYMHY BbICOKOH MPHUCIIOCO0JIEHHOCTH

Jwoaei. Ipu 3ToM cenemuueckan uzonayus ympavueaem

C6010 POlb KAK OCHOBGHOU 08UMCYULCUl CUTbL

pasBuTHd (Kak y Apyrux BuaoB). [loaromy pacosas,

2EHEMUYEeCKas COCMasaaouas He eCms 21a8HOE 6

XOPOJIOTHYECKOM cmpykmypuposarnuu Buaa Homo sapiens.
B kaxoit-mo mepe mosrcno ckazamov, umo yHKUUOHATbHBLI,
IKOJ102UYECKUIL ACHEeKM CIPYKMYPU3auuu euoa 30ech
8bIX00UmM Ha nepevlil nian. Bzaumooeiicmeyrom ne mojyivko
UHOUBUOYYMBL U UX 2PYNNbL, HO ROOPA30EIeHUA 6U0A, KOMOpble
8 HEKOMOPOU CMENneHU AHA102UYHBL NORYTAUUAM, HO 20€
pexomounauuu (nepemewiuséanue 2eHemudecko2o mamepuaia)
20pa3o00 cujibHee GblPANCEHDL.



JI.LH. I'ymuiieB (BbIAAKIIUNACH OT€YEeCTBEHHbIN HCTOPUK)
JA2J1 opeaesieHUe eAMHULE CTPYKTYPHU3ALlUU YeJ10BeYecTBA.
OH noxkasaJ, YT0 CHCTEMOH CTPYKTYPU3ALMHU, AHAJOTUYHOM,
HO He a0COJIIOTHO TOKIECTBEHHOM

el aBasierca ITHOC.

Imnuoc - amo gopma cywiecmeosanusn euoa Homo sapiens,
Komopas, Xomsv U CUIbHO OMIUYAEHCA OM RONYIAUUIL
opy2ux 6u008, AGIAOMCA, KAK U OHU:

(1) popmoin cywgecmeosanusn euoa u

(2)eounuuyeii 63aumooeiicmeus co cpeooil.

Imuuueckan oupgpepenuyuauun He mosxcoecmeeHna
pacoeoii,

JIUH28UCMUYECKOIL (A3bIK0BOIL), 2eozpahuueckoi u oasrice
JleB HukomaeBuY gcem um emecme é3amoim.

['ymunes.




B cBoell KHUIe «ITHOIreHEe3 U

ouocdepa 3eMiIn» OH MONBITAJICS AATh
€CTECTBCHHOHAYYHYI0 KAPTUHY Pa3BUTHUA

ITHUYECCKHUX CUCTEM, CBA3AHHYIO C U3MEHEHHUEM YaCTOThbI
HOCHTEJIeH HACJIeTYeMOro NPU3HAKA, KOTOPbIU OH

onpeaean kak IACCHOHAPHOCTD.

I1o Teopun JI.H. I'ymusieBa, Jiroau aejsarcd Ha

TPH OCHOBHBIX HACJIeAyeMbIX NMOBeAeHYEeCKUX TUIIA:

(1) maccuoHapuu - T€, YbM YCUJINS HAIIPABJICHBI HA OCYIIECTBICHUE
KaKOM-TO LEJIH, a HE HA MOJIEPKAHNE COOCTBEHHOIO
OJIaromnoJIy4us.

(2) rapMOHapuH - TUN aKTHBHOT'O OOBIBATENISI, KOTOPHIE JICNISIOT TO,
4TO OT HUX TpeOyeTcs, HE 3a0bIBasi 0 ce0€ U O MOTOMCTRE.

(3) cybrmaccuoHapuM - )KMBYIIUE CETOAHSIITHUM JTHEM,

He 3a00TAIIKUECS 0 OyayIIEM U HE CTPEMSIIMECS K KAKOM-TO 1IEIH.



I1o JI.H. I'ymuJjieBy, 4acToTa NacCHOHApPHEB MO Mepe MPOTEKAHUSA
HUKJIOB 3THOTCHE3a U3MEHACTCH: MOCJIe KINACCHOHAPHOI0 TOTYKA)
U NMOCJICAYIOIEro NoJAbeMa HACTYIAEeT CTA0UIU3al U, 3aTeM
«HALJIOM», UHEPIUOHHAA (a3a, «<00CKYypalUs» U, HAKOHEII,
«romeocrtas». IlacCHOHAPHOCTH CHAYAJIa BO3PACTAET, OTOM
HAYMHAaeT YObIBATh, M HA (pa3ax 00CKypauuu U roMeocrasa
YBEJIUYUBACTCH YUCJI0 CYONAaCCHOHAPHEB.
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I'unoresa /I. YutTH (1960) 0 moBeaeHuYecKoM nmoaumMopdusme Kak
MeXaHU3Me MONYJISIMOHHBIX HMKJIOB Y MEJIKHUX MJICKOIMUATAIIMIMX

CormacHO ATOU THUIIOTE3e,

CBII'PABILIEN KIIFOYEBYIO POJIb N [Ipeobnaganue
B IOIYJIAIMOHHOU arpecCUBHBIX,
DKOJIOTMU, UIUKINYECKast JTUHAMUKA pacCeIOIMXCS
MOIYJIALUN CBA3aHa CO CMEHOU bR

COOTHOIIICHUS JIBYX HACIICICTBEHHBIX .|
MOBEJICHUYCCKUX TUITOB. « ToJepaHTHBIC) '|
0CO0M UMEIOT MaJyI0 MOJABMKHOCTD, HO / "
BBICOKYIO IUIOJIOBUTOCTD, YTO MPUBOIUT |
K POCTY YMCJICHHOCTH. OJTHAKO OHU |
qYBCTBUTCILHBI K TOBBIIIICHHUIO YHCIIA / |
«arpecCHBHBIX», CKIIOHHBIX K PACCEJIEHHUIO. ' |

[Ipeobnamanue |
ArpecCuBHBIC» MEHEE MIOJAOBUTHI, U UX |
TOJIEpaHTHBIX |
npeoOiiagaHue MPUBOIUT K CHUKCHHUIO / |

YUCJIICHHOCTHU. BpCM:1



INOHATHUE AHTPOIIOT'EOLEHO3A (B.I1. AJIEKCEEB)

AnTponojor B.I1. AjiekceeB onpeaesisiji Kak aHTPONOIeOeHO3
KaK CUCTEMY, IOCTPOCHHYI0 HA B3aUMOJAECHCTBUHU JABYX
MOACUCTEeM. B mepmunax skonozuu smo- Ikojio2uuecKkas cucmema
Ou02eoyeHomuyecKko20 ypoeHs.

bosiee Toro, moHATHE «XO35IMCTBEHHBIN KOJUICKTHUBY OJIN3KO K
TIOHATUIO DJIEMEHTAPHON STHUYECKON I'PYIIITUPOBKH, &
MOHATHE «IKCILUTyaTUPyEMasi TEPPUTOPUA» - K TTOHITUIO
«BMemaronui Janamad» JI.H. I'ymunena.

XO3IUCTBECHHBIN
KOJIJICKTUB

SKCILUTyaTUpyeMast
TEPPUTOPUSI




Xozaucmeenuolit Koanekmug, no B.I1. Ajiekceeny,
CMPYKmMypupoean no (pPpyHKuusAM, CBI3aHHbIM C
B3AMMOOTHOIICHUSAMH C IKCILIYyaTUPYeMOH
TeppuTOopueHn (IO pa3aeJIeHUI0 TPyaa).

B «mpaouyuonnvix) oouecmeax smo pazoenenue
8 ONPeEO0eIeHHOU CIeneHu coenaoaem ¢
Nn0J10-603PACHHBIM COCHIABOM.

Takum 0Opa3oMm, raBHBIMH XapaKTEPUCTUKAMU
kosutekTrhBa 1o B.I1. AjlekceeBy BBICTYIIAOT:

YUCTIEHHOCMb U DYHKUUOHATIbHAA CIMPYKMYypa, m.e.
noxkaszameiu, dna’iocudnbslé 2Jid6HbIM IKo/iocuuecCKum
XapaKmepucmukam nonyiayuil.



Oﬁl_l[aﬂ TCHACHIINSA PA3BUTHUH AHTPOIIOICOIICHO30B

COCTOMT B Iepexo/ie oT nepnoro (0oj1ee NPUMUTHBHOIO)
THIIA KO BTOPOMY (00Jiee COBEPIIEHHOMY).

Ilepeviu mun - 310 KOTNIA X034UCHEEHHbLU KOJIIEKHUE YCUIUA
mpamum Ha cOOp mo2o, Ymo IKCHIIYAmuUpyeman meppumopus
nPOU3600Um Cama no cede - 310 TIEMEHA OXOTHUKOB,
coOuparene u pel00JI0BOB, KOTOPBIE IO IPYroM KiacCU(pUKAIAU
3THOJIOTOB IPEJICTABISIOT COOON onpedeneHHblil
KYJ1bMYyPHO-X03AUCMBEHHbLU MUN.

Bmopoit mun - 510 1uieMeHa CKOTOBOJIOB U 3€MJICACIIBIIEB, TIE
X031 CMBEHHbLIl KOIJIeKMUE YCUIINS BKIIAAbIBAECT HE B COOp
TOT0, YTO IIPOU3BOIUT IKCILTyaTUpyeMas TeppuTopus 0e3
BCSAKHUX YCUJIMH C €r0 CTOPOHBI, A 0o1blie 3a00umcs 0 coO30anuu

ycioeuil, nOSbLILAIOUWUX NRPOOYKMUBHOCHb IMOUL meppumopuu, a
maksice yCia08us noJay4eHus npooyKuuu.



HeTpynHo 3aMETUTH, UTO MEHOCHUUA PA3GUMUA INUX
IKonozuueckux cucmem (AHTpOMOIE€OICHO30B)

BO-TIEPBbIX, HOGMOPAEH MEHOECHYUU,

XapakmepHovle 0,11 HeOIUmMuUUecKou (CenbCKOX03AUCMEEHHOIL)
2/100a1bHOU PeBoIIoyuU, A BO BTOPBIX, COOMEEHICHEYIOMm
OMHOUWEeHUAM , 603nuKkarwuwux, 1o JI1.H. I ' ymunesy,

8 npoyecce IMHO2eHe3d. BO3PACTAHUE YPOBHA ITACCUOHAPHOCTH HA
CTaJIMY HOAbEMA COMPOBOKIACTCS TUOO AKMUBHBIM CO30AHUEM
«AHMPONO2EHHOU, UCKYCCMBEHHOI) CPedbl, TNO0 CTPEMIICHUEM

K OCBOCHHMIO HOBBIX «BMEIIAIOIINX JIaHAIIa(TOB.

KpoMme T0ro, Mbl 0TMETHJIM MHOTO CXOACTBA (HO U KOPEHHBIX
OTJIMYMH) ¢ MPoLecCaMu, MPOUCXOASIIMMH HA MOIYJISIIIMOHHOM
YPOBHE OPraHU3AUil APYruX BUAOB. ITO, TAKIKE KAK TO, YTO
00Cy:K/IaBIINECS TEOPEeTHYECKHE BO33PCHU S IPUHALJICKAT
TYMAHUTAPUSAM, 2 OTHIOAb HE NMOMYJISIMOHHBIM JK0JIaram,
MO3BOJISIET CYUTATDH, YTO METOAbI NOMYJISIHMOHHOM IKOJOTMH H
YCTAHOBJICHHbIEC €l 3AKOHOMEPHOCTH HE0EeCNnO0JIe3HO «IIPUMEPUTH)
U K ONMCAHUIO MPOLECCOB, MPOUCXOASIINX B HAIOPraHU3MEHHBIX
CUCTEMAX 4YeJI0BEKA.



Jleknus 8. JInHaMMKa 4MCIICHHOCTH Y€JIOBEYECTBA

Jlemozpagpuueckuii 63pvie u oemozpagpuueckuit nepexoo
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Tomac Pobept Manetyc (1766-1834)

Malthus T.R. An Essay of the Principle of Populati
Improvement of Society, with Remarks on the Spe
Mr.Concorcet, and Other Writers. — London: J.4oh
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Verhulst, P.-F. "Recherches mathematiques sur la loi

d'accroissement de la population.’

Royale des Sci. et Belles-Lettres de
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Jlekuusa 9. CoBpeMeHHBIN 3TAIl:
TOCTOMHCTBA U BHI30OBbI

«/[emozpagpuueckuit nepexoo) -
npu3HaK cmaoduauzauuu?
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YPOBEHbB XKU3HU U POKIAEMOCTD

PoxtaeMocCThb

BanoBelii HAIMOHAJILHBIH TTPOJIYKT



I' - CTpaTernsa

Bricokas nnomoBUTOCTE,
BEICOKAA CMEPTHOCTS,
pasMHOXEHHE B pAHHEM BO3pPACTE,

Malad NPpONOIIXHTENIEHOCTE XKH3HH.

Hecmabunvras cpeda,

cAabo PAIBUMAs CaMopeaynayus,
usbwimox cecbodHol
MEPPUMOPUL

K - cTparermms

Huskaa INMONOBHTOCTE,

HH3KaA CMEPTHOCTE,

[MO3MHEE Ha9al0 pasMHOXEHHA,
bonpias [NPONONKHTENEHOCTE XKH3HH.

abunvHAR cpeaa,
PAIBUMBLE MEX FAHLUI MDY
CAMOPLZYRAYLL,
Hedocmamox ceobodHoL MEpPUMOPLL
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Pooepm M»u

May R.M. Biological populations
obeing difference equations:
stable points, cycles, snd chaos.

- J. Theor. Biol., 1975, vol.51,
N2, p. 511-524

AN = rN(I-N/K) At

I-At BeIHKO
XaoTHYecKas JHHaMHKa

pacxoasanHec KoNeGaHHA
r-At He CIIHIIKOM BEJHKO

cTaCHII3aLHA

r-At Mano



«Texnoxpamuuecmu? onmumuiu) 6blibledém COMHEHUA

CnenoBajio Obl 0OpaTuTh OOJIbIIIC BHUMAHUS Ha
OOIITHOCTH YEI0BEKA C APYTMMHU OMOJIOTMYECCKUMU
BUJAaMHU, YUYUThIBasl Oarax, HAKOILICHHBIN KIaCCHUYECKOM

YKOJIOTUEH



