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Jlekuia Ne 15
CHUHTETNYHA TEOPIA eBOJtOLl.
OcobnuBocTi ail eBONUINMHNX

doakTopiB y nonynsauiax
nogen. biocepa 4K
cuctema, Lo 3abesnevye
ICHYyBaHHSA NMOANHMN.



[T1AH
1.CUHTETNYHA Teopisa eBontoLl
2.0cobnuBoCTI Ail eBONLINHNX
doakTopiB y nonynauisax nogeun
3. AganTuBHI €KONOTrIYHI TUNKU
NOONHU
4.MeawndHi Hacnigkn aBapil Ha

HAEC



P €3V1bmanom €60J1IOULL € Bcs PI3HOMAHITHICTD XUBOTO,

sKa Hac otouye. OOIpyHTYBaHHS €BOIIOIIMHOIO PO3BUTKY KMBOIT
IPUPOH, POKPUTTS MaTepiaaibHUX MPUPOIHUYO-1CTOPUIHUX MPUIHH
eBoJIroLli HajnexuTh Y. JlapBiny. Hum Oynu y3aranbHEH1 IepeyMOBHU
TEOp1i €BOIOLII: OOPOTHOA 3a ICHYBAaHHS, MIHIUBICT, MPUHITAI
npupoaHoro 1ooopy. Tak Oynu chopMyaIbOBaH1 OCHOBHI IIPUHITATIN
MakpoeBoJtolii. [Ipore eBomtoriiina Teopist JlapBina He OyJia
OOrpyHTOBaHAa 3 FEHETUYHHUX MO3UI[IN, 3aJIMIIAJINCS HEPOIPOOICHUMU
T€HETUYHHUM €BOJIFOIIMHUN MPOIEC, MyTallliiHA TEOP1 €BOJIFOLIL],
TrE€TePOreHHICTh MPUPOJHUX MOMYJISIIN, MaTEMaTUYHE OOTpyHTYBaHHSI
IPUPOIHOTO J1000py. BypXIuBHiA pO3BUTOK Cy4aCHOI €BOJTIOIIMHOT
TEOp1l PO3MOYABCS 3 CHHTE3y T€HETHUKH 1 JApBIHI3MY, CTBOPECHHSI
BYCHHS IIPO MIKPOEBOJIIOIIIIO: €JIEMECHTApHA OJWHUIIS €BOJIIOIII],
CJIEMEHTApPHUM €BOJIIOLIIMHNAM MaTepiall, €IEMEHTApHE €BOJIIOLIIHE
SBHUIIEC, €JIEMEHTapH1 (D)aKTOPH €BOJIFOLIII.



1. BCi BUAW XXUBUX ICTOT, LLIO HAcensawTs 3eMNH0,
HIKOMU | HIKUM He By CTBOPEHI.

2. BWHUKHYBLUW NPUPOAHUM LLIAXOM, BUOU
MOBI/IbHO | NOCTYNOBO MEPETBOPIOBAIUCA U
YA0CKOHAasMBas/IMCA BigNOBIAHO A0
HaBKO/ULLHIX yMOB.

Y.[apsiH
(1809 -1882)




BuxogoM €BOJIIOIIMHOI TEOPIi 3 KPU3H CTAI0 CTBOPEHHS
CUHTETHUYHOI TEOp1i €BOJIOII HA OCHOB1 CUHTE3Y
HapBIHI3MY, TCHETUKH Ta €KOJIOT1i. 3al04aTKyBaB TaKe
noeaHaHHs pociiicbkuil yueHu C. C.

Yersepukon (1880-1959) croero npanero "Lipo gesiki
MOMEHTH €BOJIIOLIIMHOIO MPOLECY 3 MOy CY4acHO]
reHeTuku’ (1926). Buxonsuwm 13 3akony Xapni - BalinOepra
(1908), BiH MoKa3aB: y NPUPOAHUX HMOMYJIAIISAX B1IOYBAETHCS
MYTaILIMHUK IPOLEC; MPUPOIH] OISl HACUYEH]
PELIECUBHUMM MYTAIISIMH Yy T€TEPO3UTOTHOMY CTaH1. L{uMu
nocmmkeHHIMH C. C. YeTBepHKOB 3aKj1aB T€HETUYHUN
(byHAAMEHT €BOJIIOLIMHOI TEOPli 1 CTaB 3aCHOBHUKOM
OMYJISLIMHOL TEHETUKH - PO3ALIIY T€HETUKH, IKUI BUBUYAE
3aKOHOMIPHOCTI CIJIKOBOCTI1 1 MIHJIMBOCT1 Ha P1BHI
nomyJisiiii (Big rper. populus - HaceleHHs, Hapox).



® C.C.YerBepukos (1880-
1959), pOCIHCBHKHI I'€HETHUK Ta
€HTOMOJIOT, pO3pOOUB YUEHHS
PO MOMYJISIIO SIK
€JIEMEHTAPHY OJUHHULIO
eBoJIO 1111 (1926), BBIB
TEPMIHH «XBHUJI KUTTS»,
«T'€HOTHUIIHE CEPEJOBUILE>.
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Cepfeﬁ YHeTBepUKOB




CuHTeTU4YHa Teopisa eBonoLil cpopMmyBanacsa Ha no4varky 40-x pokis 20
CTONITTS.
Big Toro yacy Gionoris nepenwna Ha MoneKyNISPHAUNA piBeHb reHeTUYHUX
AocniaXeHb

| 3HayeHHS CUHTETUYHOT Teopii eBONKOLIT nonsrae y 3amiHi
TUMONOrYHOro MUCNEHHS, 3a KM €/IeMEHTAPHOK OANHULLEID
€BOJIOLIIT BBaXanacs ocobuHa (iHauBiAyyM), Ha
nonynsiLinHe, Wo rpyHTYETbCS Ha BUSHAHHI Nonynsiuii sk
e/leMeHTapHoOT 0 NHWLLi eBOMHOLLT, CuHTeTUYHa Teopis
eBO/OLLIT Nokasana HecnpOMOXXHICTb nonepe AHIX
eBO/OLNHUX TEOPIN MOSICHUTI €BOMHOLLIVIHNI NPOLLEC [0
INLE O HOro €BONIOLLIHOIO dhakTopa.

3a uj€eto Teopieto, eBONIOLLISI € Pe3ybTaToM B3aeMoiii
BCIX e/1eMeHTapHUX eBOMHOLLINHIX YUHHUKIB MNP iHTErPYHOUIN |
CrpsIMOBYOUil poni NpupoaHoro nobopy .




[lonynauia — ennemeHmMapHa
OOUHUUS esosTrouill

Pucy momyssimi:
Apeail
UHCEenbHICTD
BikoBuit cKian
CrareBui CKJIan
[ eHeTHYHA PI3HOMAHITHICTH
[ eHeTHYHA €1HICTH



3axoH Xapoi — BaiiHbepaa

3aitoH Xapi-Balabepra ceifjusath Npo Te, L0 IaAKYSaHHA AK Talke He MIHAC YaCTOTH aneneu y
nonynasaii.

a0 NO3HIMMTH YaCTOTY aneni A yepes p, a 4Yacmomy aneni a Yepes g, mo opud HARGHOCITE o
daxomy Aoxyci minsi 080X anenetl y nonyasyit pA + ga = 1. CriesionoweHHA 2eHomunia y
mnmywmdnyﬁyc)&r{pll+qaf pzM+2qumq’aa 1, ¥ oMy #€2R0 NepeRoHaITNICE,
CROPUCIMOGLIUCE DeUIRTIROI0

ga pgAa q2aa

ano 8 nonynmyl AnA AaHOIO leHa NpPMCcyTH TPpM aneni i3 YacToTaMM p, q i I, TO YacToTM
reHoTWIiIB TaKoX signoeaifaors dopmyni HiHomianuLHOro poanoginy:

{p+q+r)2=p2 +q2 +r2 + 2pq+ 2pr + 2qr=1

i .. npyn GinbLoMy WaCchi anenen.

lMpeacrasmamo, WO aneni A M a sycIpisaoTooa i3 yactotamm 0.5, Taai 8 F1 yactomm resHorvnie

OyayTe:
. |05A  |05a

0,5A 0,25 AA 0,25 Aa
0,5a 0,25 Aa 0,25aa

TakmmuuHom, 0,25AA + 0,50Aa + 0,25aa=1.




IIpasuno Xapoi -BatiH6epza

q’ +  2q(I-q) + (I-q)°
AOM;I;IZI:E I‘ETep03HI‘0Ta pEIIECHB
ZAa a/1e/1b
| PAVAN Iaa

OcHoOgHI ymoeu eUKOHAHHA npasuna Xapoi-BatiHOepza:
*@e/IUKULL po3mMIp nonyasayil

*naHMiKcis

*gidcymHicimb 0060py

*gi0cymHicmb Mymauiu

*gidcymHicmb mizpayiu

1,




loadpn Xapo.ur XAPIH
(Godfrey Harold Hardy), 18771947

Antoickuit aresmamux, po,orics 8 Kpaivm, rpadcino
Cyvppeil. Movawr sMaresaruky B KemOpiuoaekos 1 Oxce-
dopckom vimsepeHtere. Homa v, caMvio SOLImyvio
HENOCTHOCTE  Xap, it HPHHCCIH COBMSCTHRIC padoTit ¢
HILCUHHCKHM MaTeMaTHKOM-CaMoy kol Cpsinaca Pasa-
v, exanoM (I887-1920), koropriit paloTar KICpKOM 1
Mapace, B 1913 rory Pasany, caart noc e Xap i Clru-
COK JIOKQ I MM reopest. |psuan renmuinioct,
IOHONO Kiepka, Xap nupuiiacior ero B KemOpu, o, 1
ICHCHMC HCCKOILKHMN JICT, npeunecTnopanimy  Ocinpe-
Metiol exveprie Pasvaniy, oiant, oy onyOIHKOBLIM Ce-
PHIO QOICCTAITTMN CORMECTIIN pasoT

BiLinre.ins BAMHBEPT

(Wilhelm Weinberg), 1862-1937
Fleserocnit npay, svenimdt SORIVIO HOCTHVE) HIPAaKTHRY
p HHIrvremrapre. 1o BOCHOMMHANKAM  CORPSMCHITHKON,
HOMO!I THOSARKMTILCH 1 CRCT 3500 ML ICHILAM, B TOM YHCIC
1o kpaitreeit vepe 120 tapast Goocacton. Ha ocrionan
COOCTRCHHLIN HAG IO CHHI L poAsIicHCM Uiruiction
H HICPCOTRPLITRIN FSHCTHYMCCKHN aKkonon Maryweas 1ipu-
T K BRIBOIY, HTO HPSIPACTIOIORCHHOCTE K POASICHHID
JIBVHHTCHRIN (HCHICTTTHYMITLIN ) UTHIICHOB HCPS, EICH 110
HACIC/ICTHY




Enemenmapni esonrouinni (hpaxmopu Y HecKiHYEHHO
BEJIMKIM MOMYIIAIIL 13 4aCOM BCTAHOBIIIOETHCS IIEBHA
CTAOIBHICTH KUIbKICHOTO CITIBBIIHOIIIEHHS I'€HIB, 11O
BU3HA4arOTh 11 TeHOQoH . [ HOTO 3MIHK Ha MOMYJISIIIIIO
IIOBMHHI JISTH SKICh (paKTOpHU. ICHYE€ 11171a MHOKHMHA TaKHX
€BOJIIOLIIMHUX BIIJIMBIB, aJI¢ OCHOBHUMM CEpe HUX, €
MYTaIIMHUN POLIEC, TOMYJISLIAHI XBUI1, 130JI115 Ta
npupoaHuil 1001p. Tpu nepin pakTopu A1FOTh BUNAAKOBO 1
HE MalOTh HAIPAMKY. €IMHUM HaIPSIMHUM €BOIIOLIHHUM
(hakTOpOM € mpupoAHHUI 1001p. BiH BUOKpEeMIIO€ HAQLIBIIL
ONTHMAJIbH1 BaplaHTH OyJ0BH Ta (PYHKIIII 13
HaMPI3HOMAHITHIIINX BaplaHTIB, SIK1 HOCTAalOTh YHACIIIOK
CIIaIKOBOI MIHJIMBOCTI. Y MPUPOAHUX YMOBAX yCl
€BOJIFOIIMHUX (PAKTOPH J1H0Th CIILILHO.



Mymauiunun npoyec. CnontanHuil MyTaI[iiiHHIA
IIPOILIEC B1AOYBAETHCS OE€3MEepEPBHO, a MyTallll 3a41I1al0Th
yCl O3HaKH opraHi3miB. HakonmnueHHs MyTaHTHUX aJICIIB
(pa3oM 13 AyIUTKaLIsIMA, aMILT1(IKALIIMH Ta
nepemMiineHHIMU MI'E) cTBoproe KOMOIHALIIHY
MIHJIHUBICTD, SIKa BUKJIMKA€ TEHETUYHY I'€TEPOreHHICTh
IPUPOAHUX MOMysLiii. [ cepenHiii piBeHb CTAHOBUTD
npruOIU3HO: y pocsiuH — 17 %, y 0e3XxpeOeTHUX TRAPUH —
6,6 %, a y moauHu — 6,7 %. 3aBIsIKHA reTepOreHHOCTIL
CepeaHs MPUCTOCOBAHICTh ITOMYJIALI 3aBKA1 HUKYA TI€l,
10 Moryia 0 OyTH, IKOU yC1 OCOOMHU MaJIM HaHOUIBIII
IIPUCTOCYBaJbHUN (peHOTHIl. Tak BUHHKAE T'EHETUYHUA
TAI'AP 13 MeHIIe TpUCTOCOBAaHUX OCOOMH.



[lonynayinHi «XBUMI»
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CTONETHA

Peter Turchan, Histoncal Dymamics | Why States Rise and Fall (Pnnceton Studses i Complexsty) 2003
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Cuepyarosolm AMeRTHm

14 FeHOTHIY
i




Pywitinuu 006ip sinxpus Y. dapsin. Leit no6ip 3cyBac HOPMY
PEAKIIII (Mesxi, B IKMX MOKe 3MiHIOBaTUCSA (DEHOTHII O3 3MiHH
T€HOTHUITY) 1 3yMOBJIIO€ BUHUKHEHHSI HOBMX ajanTaiiid. Bin TpuBae y
TUX BUIIaJKaX, KOJIM IIONYJIALIS IepedyBae y mporecl
IPUCTOCYBAHHS 10 HOBOTO cepeaoBuiia (rmoHasa 70 BUIIB METEIHUKIB,
Oepe30BUl N'sTyH) a00 KOJIM ITOCTYIIOBO 3MIHIOETHCS CEPEIOBHUIIIE, A
3a HUM 1 IIONYJIALIS, HAOPHUKJIad, V BIAMNOBIAb HA 3MIHY KJIIIMaTHi4YHHX

dbaxropis. CmabinizysanvHuti 000ip. Bin cupsamoBanuii Ha
30€pEKEHHSI CEPEAHIX Bap1aHTIB 1 3aKPIIICHHS T1€T HOPMHU PEAKIIiL,
sIKa BUSIBUJIACS ONTHMAJIbHOIO IS KOHKPETHUX YMOB 1CHYBaHHSI
Buny. Moro mexaniszm Bigkpuruii 1. 1. [IImansrayzenom (1946), Komn
J1€ CTa0UI3yBaJIbHUI J1001p, HOpMa PEAKIIli 3BYKYETHCS, 3aBASKU
4OoMY JOIUIbHI PeaKilli IIOYMHAIOTh MEHIIIE 3aJ1€KaTy Bl 30BHILIHIX
yMoB. Hanpukiaz, 010xiMI14Ha 1 TEHETUYHA €HICTh KUTTS,
aBTOHOMHICTh OHTOT€HE3Y TOI0. B 1IbOMy moJisirae KoHCEpBaTHBHA
POJIb IPUPOIHOIO JOOODY.



[TpupoaHun Oobip




AanTUBHI THIHU JIIOJIUHA

AJanTUBHUMN TUO - HOpMa 010JI0T1YHOI peakili Ha
[epEBAXKHI YMOBH 1CHYBaHHS, III0 00YMOBIIIOE
HaMKpally OpUCTOCOBAHICTh 10 HABKOJIUIIIHHOIO
cepenoBuila. Po3pizuawms: ananTHBHL TUIIN
IIOMIPHOIO MOSICa, apKTUYHUN, TPOIIIYHHN Ta
TPCHKUM aJallTUBHUI THII.

Bennka yactrHa HACEJICHHS ROMIPHOZ0

noscy TPOXUBAE B IIPOMHUCIIOBO PO3BUHYTHX
KpaiHax 3 BEJIMKOI YaCTKOK MICHKOI'O HACCJICHHSI,
BUSBJICHHS O10JIOTTYHUX MEXAHI3MIB ajarTallli B HUX
YCKJIQHEHO.




Apkmuunomy muny e1acmueo CUIIbHUN PO3BUTOK
KICTKOBO-M'SI30BOI0 ariapata, BEJIUKI pO3MIpH IPYAHOI
KJIITKH, BUCOKMH P1B€Hb I'€MOLIOO1HY, BEIUKHUN OPOCTIp,
3aliIMaHUU KICTKOBUM MO3KOM, IT1IBUILICHA 3/1aTHICTD
OKHCJISTH )KUPH, CTIMKI IPOIIECH OOMIHY B yMOBaxX
[IEPEOXOIO0MKEHHS. MaroTh 0COOIUBOCTI MPOLECH
TEPMOPETYIALIi. Y MICIEBHX KUTEIIB ITIBHOY1 TEMHECPATypa
TLJIa MOXKE CYTTEBO 3HUKYBATHUCS, aJIc OOMIH PCYOBHH IIpU
[IbOMY MalKe€ HE CIIOBUILHIOETHCS, 11010 CTOPOHHBOTO
HACEJICHHS, TO Y MOTO MPEICTAaBHUKIB TEMIIEpaTypa MKIPH
HE MaJae, aje 3'sBISEThCS CUIIBHE TPEMTIHHS, TOMY 1110
1JICHIIFOETHCS. OOMIH PEYOBHH 1 301IbIITYETHCS BTpaTa TeIia
4yepes MIKIpY.



Tponiunuil pezion BIIPI3HAETHCSA EKCTPEMATIbHUMU KIIBKOCTSIMH TEILIA
1 BOJIOTH, TOMY TPONIYHUN aJallTUBHUI THUII JJFOAUHU (DOPMYBaBCS 11
BILTMBOM >KapKOI0 KJIIMATy, PailoHy 3 HU3bKUM BMICTOM TBApUHHOTO
O11Ka, BEIMKO1 PI3HOMAaHITHOCTI €KOJIOTTYHHX YMOB B1J] PailoHy 10
paiioHy. TyT criocTepira€TbCs HaMOUIbIIa PO3MAITICTh I'PYIl HACCICHHS
B PaCOBOMY, €THIYHOMY M €KOHOMIYHOMY B1JHOCHHAX. J[0 XapakTepHHUX
O3HaK TPOIIIYHOI'O TUITY BIIHOCSTHCS MOJIOBKEHA (popMa Tija, 3HUKEHA
M'sI30Ba Maca, 3SMEHIIICHUW 00CAT IpyAHOI KJIITKH, BEIMKA KUIBKICTh
IIOTOBHUX 3aJ103, HU3bKHM OOMIH PEYOBHH 1 TaK Aalli.

Y zipcvkozo adanmuenozo muny srooeii 1 ABUILICHUN OCHOBHUMN
0OMIH, 301IbIIIEHO KUIBKICTh €PUTPOILIUTIB, KUIbKICTh F€MOITIO01HY,
pO3LINpPEHA IpyaHa KiiTKa. HasBHICTh p13HUX aJalTUBHUX TUIIIB
CBIYMTH PO €KOJIOTTYHY MIHIMBICTD JIFOAUHM, 11O MOCTY>KHUIa
IPUYMHOK BCECBITHHOTO IOIIMPEHHS JTIOJCH.



YopHOoOUNbCLKa KaTacTpoda

* CymapHa aKTUBHICTb
pagioHyKnigiB, AKi BUALLNUK
3a MeXi 4 eHeprobnokKy
YopHobunbcbkoi AEC
26 kBiTHA 1986 poky i B
HacCTynHi AHI nicna aBapil,
o e nepesuwmna 300 MnH. Kopi.
~ait I, “W, ~» °ABapisa npusBena o
Ul paflioakTUBHOIO
3a0pyaHeHHA OiNbLU HiX
145 TUC KB.KM TepuTopil
YkpaiHu, binopycii Ta Pocil.




MeduyHi Hacnioku.

« Lle Tparemia He perioHanbHOro, HaBITb He
HauioHanbHOro, a rnobanbHoro macLuTaoy.
BHacnigok asapil Ha YAEC noctpaxganu
3,3 MNH ocib, Ha 3abpyaHEeHUX TepuTopIsx

npoxuBae 2,2 MnH, bynu eBakynoBaHi 91 Tuc.
M0Aen, NPMYoOMy, Ha Xanb, AesKl peeBakynoBaHi
BHACNiAOK TOro, WO Ti panoHn, B AKi Oyno
nepeceneHo nwaen, BuaBunuca uwe 0Oinblue
3abpygHeHnUMK, HDK Ti, 3BigKM 1X BUBE3NN.
YopHobunbcbka Karactpota npussena Ao
OMNPOMIHEHHSA ~4 MITH HaceneHHs YKpaiHu.




CTAH 310POB{ IITEN

—— aAHeMN
- FrecCToOoOSn

KpoBOoTavl

1985 1987 1990 1993 1998




baxkaro ycmixy!




