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«Yenoeek! Bo3eedu e830p ceoli om 3eMsiu K Heby, — Kkakou, youesieHus
docmolHbll, siesiiemcsi mam rnopsiook!»

Kosbma lNpymkos




«He 1O, YTO MHUTE BbI, NMpUpPoaa:

He cnerok, He 6e34yLLUHbIN JINK -
B He ecTb Aylua, B HEX ecTb ¢B060/a,
B Hel ectb /11060Bb, B HENU E€CTb A3bIK...»

TrotueB @. N.(1803 -1873)



[0noBHe nNpupoaHe NMPOTUCTOSIHHS, NOB'A3aHe 3
ICHYBAHHAM | PO3BUTKOM XXUTTS Ha 3eMni,
30iINCHIOETLCS MiXK DI3MYHUMM npoLiecaMm, SKi
30yptotoTb biocdepy, i 6ioTOol0, WO KOMMNEHCYE L
30ypeHHs. CnctemMHe BMBYEHHS 3aay T.3.
eKOoJ10rYHOI i3UKMN PO3LLIMPUTL MOXKTUBOCTI
NOLLYKIB BMXOAY 3 €KOMOriYyHOI Kpu3uy,
06yMOB/1EHOI HEKOHTPOJ/1IbLOBAHNM
AHTPOMOreéHHUM BNJIMBOM Ha HaBKOMULLHE
cepenoBuLLeE.
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~ MPOBNEMA YCTOI! MPOB/EMA NPOBMEMA
MPECHOI BOAbI MYCOPA MUPOBOTO

OKEAHA




Ecology is the scientific study of the relations that living organisms have with respect
to each other and their natural environment. Ecology is a sub-discipline of biology,
the study of life. Ecology is not synonymous with environment, environmentalism,
natural history or environmental science. It is closely related to physiology,
evolutionary biology, genetics and ethology .

Ecology is the study of environmental systems, or as it is sometimes called, the
economy of nature. "Environmental" usually means relating to the natural, versus
human-made world; the "systems" means that ecology is, by its very nature, not
interested in just the components of nature individually but especially in how the
parts interact.

Physics is a natural science that involves the study of matter and its motion through
space-time , along with related concepts such as energy and force. More broadly, it is
the general analysis of nature, conducted in order to understand how

the universe behaves.

Physics , major science, dealing with the fundamental constituents of the universe,
the forces they exert on one another, and the results produced by these forces.
Sometimes in modern physics a more sophisticated approach is taken that
incorporates elements of the three areas listed above; it relates to the laws of
symmetry and conservation, such as those pertaining to energy, momentum, charge,
and parity



« EnemeHTU ( cncrtemun) XuBOI i HEXXMBOI NpUpoau
I30MOpPHI  BIAKPUTUM ,HENIHIMHMM AMHAMIYHWUM
cucTteMaM, AalekKMMn Big CTaHy piBHOBaru. Ix
NPOHU3YIOTb MOTOKWU eHepril | pe4oBUHU. B HUX
BinOyBalOTbCA MpoLecu CTPYKTypu3auil,
CaMOOpraHi3aLlil,KaTacTpodu.

« CamoopraHisauis cucrtem (niacucrem)s npupoai
6a3yeTbCa Ha PyHAaAMEHTaNIbHUX QI3NYHUX
NpUHUKMNAaXx,IHKONK AOBOJI CKNAAHUX Ans
PO3YMIHHA.



Peakuua benoycosa-*KaboTmHcKoro

LA + Ce* 2 ADCA + Ce** (MeJIEHHO)

Ce?* + BrO,; = Ce*" + Br (ou. Megrenso, HO
aBTokKaraims!)

Br + BrO;" = Br, (61cTpO)

Br, + ADCA = Br + apyrue rpoayKrsl (OBICTPO)

NB!
Br- uarutupyer peakipro (2)

ADCA «Heurpanusyer» o6pom
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= Y 3B'A3KY 3 AOCArHEHHAMU ANHAMIKW Ta
TepMOAUHAMIKU BIAKPUTUX CUCTEM | BUBYEHHAM
NpoLeciB caMmoopraHi3auil B HepIBHOBa)KHUX
HENiHIMHUX CUCTEMAaX CTann 3pO3yMiIMMK
i3NYHI NPUUYMHM CaMOOpraHi3aLii B XWBIN |
HEXMBIM npupoai. Lie no3BoNsE cnoaiBaTUcsa Ha
noaanblue popMyntoBaHHS Bifibll 3aranbHUX
niaxoaiB A0 aHANITUYHOIoO Ta YMCeTbHOro onucy
(MoAentoBaHHSA) ,NapaMeTpu3adii Ta
NPOrHO3yBaHHSA CTaHIB CK/1IaAHUX €KOCUCTEM.



= BW3HAUYMMO eKonorito, 9K HayKy Npo opraHisauito i
eBontouito 6iochepHMX CUCTEM PI3HUX PIBHIB CKIAAHOCTI
(B TOMY ymncni BCi€l 6iocepn), WO BUBYAE 3B'SA3KMU |
nepeTBOpPeHHS B TakuUX cuctemax(tobTo CTpyKTypm3aLlito
| caMoopraHisaduito).B TakoMy Bunaaky,npMpoaHo, Lo
OHa 3 HAUrONOBHILLUMX 3aa4y eKoNorii Nonarac y
BCTAHOBJIEHHI MPUYMH | YMOB BUHUKHEHHS | pO3BUTKY
biocdhepHnx cMcTem pi3HOro piBHA CKNIAAHOCTI, BUBYEHHI
CTIKOCTI | AMHAMIKM Taknx cuctem. Ponb ekonorii npu
TaKOMYy BM3HAYEHHI NONAra€ y BMUBYEHHI npouecis
CaMOOpraHi3aLlii Ta eBOJIOL,ii CUCTEM B XMBIN i HEXUBIV
Npupoai, i TYT HAYKOBOEMHa posb @i3nKK 3 il A0CBIAOM
BUBYEHHS CK/IAAHUX CUCTEM - € HE3AaMIHUMOIO.



=«  ®Di3nKka, HaKoNnuMna BaroMUKW AOCBIA AOCTiIIKEHHS 3aKOHOMIPHOCTEN
(Pi3UYHUX NPOLIECIB, LLIO NPOTiKaOTb B HABKO/IULLUHBOMY CEpefloBULLI, Ha
CTUKY SIKUX Iy TOMY YNCIi (POPMYIOTLCS XXUTTEBO BaXK/INBI EKOCUCTEMM,
niaBNaaHi BM/MBY €BOJIOLIMHOIO i KaTacTpodiyHO 3pOCTAKYOro
AHTPOMNOreHHOro YMHHUKIB.

= Lunpokun cnektp di3aMyHMX METOAIB BUBYEHHS PEYOBUHN MOBUHEH 3HANUTU
3aCTOCYBaHHS B CTBOPEHHI epeKTUBHUX 3aCc06iB MOHITOPUHIY eKo-
CUCTEMHMX KOHI/IOMEpaLin Pi3HOro piBHSA CKIAAHOCTI

[ocBia po3pobku hiznko-maTeMaTUYHMX MOAENEN  MPUPOAHMX NPOLIECIB
MOXe OyTU KOPUCHUM B AOCNIAXKEHHI BNIMBY @HTPOMNOreHHMX BrjMBIB Ha

CTPYKTYpU3aLito Ta eBontouito(ANHaMiKy)EKOCUCTEM.

YBeCb CreKTp A0CATHEHb Ta MOXJ/IMBOCTEN Cy4acHOi i3nkn(Ta n MaTeMaTmKn)
NPOCTO He YCBIAOMIOETLCA OTPUMYBayYaMm OCBITU | TOMY 3a/INLLAETHLCH
HeBUYEpPNaHUM pe3epByapoM Ta BUK/IMKOM [pupoaun LWoAO MOXIMBOCTEN
Ni3HaHHA 1l 3aKOHIB



« PHYSICIST VIEW OF ECOLOGY This field is made up of
physicists who come from different backgrounds,
different focuses, and different views of what ecophysics
actually is. The main emphasis of ecophysics is to gain
an understanding of how ecological systems work. The
understanding of how the ecological systems work is
actually gained by applying principles of both physics
and chemistry and adding mathematical analysis along
with computer modeling. It is quite complex.



MODERN ADVANCEMENT IN
ECOPHYSICS

One of the major challenges in physics is search of extra terrestrial
ecological systems. Physicists are sending probes to other planets in
search of life and ecology. What enables life on earth is another
major field of study of this subject

Our intention is to create an enduring model for advanced education
and scientific research.



[esaki npyknagu ycnilwHnx 3actocyBaHb PI3NUYHOI

napagurMu y “Hedi3anyHuUx Hanpsamax”

MMNEPBONIMYECKUN POCT HACENEHUA 3EMITU U
®EHOMEHOJIOTMYECKAA MOLENDb C.M. KANULUbI,
OCHOBAHHAA HA «QEMOrPA®OUYECKOM UMNEPATUBE»
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Mopens JloTkn-BonbTeppa
nepuoguyeckan guHamuka xuiHuka (N,) un
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Mopenb JloTka - BonbTeppa ansa cucremol
XULHUK - )KepTBa

g = aP -bPH B npupoae ogHa nonynaunsa HUKoraa

He MOXET B6bITb On1caHa oaHUM
ypaBHEHWEM, BCEraa ecTb nuwa (k1eas
UMM He XMBast) AMHAaMUKY KOTOPOiA
HaZo TOXe ONUCLIBaTb.

Hie . v mep ] . (i ) eMe
Puc. 3.5. 3apucuMoCTh YHCICHHOCTH KEPTBLI Ny u xuumuka Na o7 Bp




= Y 3B'A3KY i3 NpMpOAHOIO CKMAAHICTIO
eKo/oriYyHa cMcrteMa BMMara€ CTBOPEHHH
YHIKaN1IbHOr0 HayKOBO-EMHOIO
KOHLIeNTyanbHoro 6a3sucy,skmum 6u
BpaxXxoByBaB crneun@ivyHi HeBU3HAYEeHOCTI ,
Tononorito (Hanpuknaa(HeeBKNiaiBCbKUA
XapaKTep)Ta My/bTU-NMapaMeTpUYHy
CKNaaHICTb.




Camas 6onblias npobnema y GuU3anKoB-TEOPETUKOB — KakK
06beanHnTb Bce dyHAaMeHTalbHble B3aMMOAENCTBUS
(rpaBUTALMOHHOE, NEKTPOMArHMTHoe, craboe n cnnbHoe)
B eVHYI0 Teopuio. Teopus CynepcTpyH Kak pa3 npeteHayeT
Ha ponb Teopun Bcero.

Ho oka3anocb, 4To camoe yaobHOEe KOIMYECTBO N3MEPEHUN,
Heobxoaumoe ans paboTbl 3TON Teopun — AecsaTb (AEBATb

N3 KOTOPbIX — MNPOCTPAHCTBEHHbIE, U OAHO — BpeMeHHoe)! Ecnu
n3MepeHnn 6onblle NN MeHbLLIE, MaTEMaTUYECKME YPaBHEHMS

NA0T MppaLNOHanbHbIE pe3ynbTaThl, yXoasuwmne B 6€CKOHEYHOCTb —
CUHIYNISAPHOCTb.



4YTOObI OOBACHUTL MOYEMY XKE Mbl MOXKEM MNepeMelLaTbCs TONbKO

B TPEXMEPHOM MPOCTPAHCTBE, TEOPETMKU BbIABMHY/IN MMIMOTE3Y Kak
HECYaCTHbIM OCTasIbHbIM U3MEPEHUAM MPULLISIOCh CKYKOXUTbLCS

B KOMMaKTHble cdepbl HA KBAHTOBOM YPOBHE. ECn 6bITb TOYHBIMY,

TO He B cdepbl, a B NpocTpaHcTBa (Kanabu-5y). 9To Takne TpéxXMepHble
OUrypku, BHYTPpY KOTOPbIX CBOW COBCTBEHHBLIN MUP C COBCTBEHHOM
Pa3MepHOCTbIO. [AByXMepHas NpoeKkums NogobHbI MHOroo6pa3un BuirNsanT
NpUGIN3NTENBHO TaK:




Te 13 Bac, KTO 4UnTan rnpo nepeMeLleHns BO BpeMeHU, 3HAKOT KaKyro
BAXXHYIO POJib B HUX UrPaeT UCKPUBJIEHNE NPOCTPAHCTBEHHO-BPEMEHHOIO
KOHTMHYYMa. HO 3TO 1 BCEro nuib NsaToe N3MepeHne — MMEHHO B HEM
«crnbaeTcs» YeTblpéXMepHOe NPOCTPaHCTBO-BPeMS, YTOObI COnM3nTbL ABe
KakKme-TO TOYKM Ha 3TOM NpsiMOW. be3 aToro nyrewecTene Mexay 3TuMm
TOYKaMu 6b1/10 6bl C/IUWKOM ANUTENbHBIM, UM BOO6LLE HEBO3MOXHbIM.
[py60 roeBops, NATOe U3MepeHne aHanormM4yHo BTOPOMY — OHO NnepeMeLlaeT
«OJHOMEPHYI0>» JINHUIO MPOCTPaHCTBA-BPEMEHN B «[ABYMEPHYIO» MNIOCKOCTb
CO BCEMW BbITEKAKOLWMMM B BUAE BO3MOXHOCTM 3aBEPHYTb 3a YroJ.




« [lepepaxoBaHi HanpsiMK 3ai6HI cknacTn Pi3NYHNK
HayYKOBO-METOAMYHUIN 6a3unc ekonorii(iznyny
€KOJ10rit0), WO A03BOAMMI0 6 ICTOTHO NPUCKOPUTH
3arafibHUN PO3BUTOK LIiEI MidXXAiCLiNIiHAPHOI HayKK,

=« BBeneHHs1 eneMeHTiB Qi3uYHUX 3HaHb B KOHLEnLIl ,
nporpamu (a MoXke i y NpiopuTeTn) eKoNorivHol HayKu,
TPAHCNOHYBAHHSA (I3UYHOI NApaaAnrMn Ha BiAMOBIAHI
CUCTEMMU | npoLuecn, polyMHe 06'eaHaHHA anpoboBaHMX
Moaenen disnkn i peHoMeHonoriyHoi 6a3n ekonorii
LIIJIKOM BIAMNOBIAAE BMMOraM CTpaTeril CTanioro po3BUTKY |
B LiSIOMYy yMOBaM rnobasibHOro nporpecy



BcHOBKWU

3acTocyBaHHS i3MYHOI MapaanrMn BUBYEHHS NMPUPOAHIX NPOLIECIB AIMCHO
CknagHa 6arato-napamMeTpuyHa ,HepiBHOBaXkHa,HENiHIMHA 3aa4a4a, ToMy
OOCArHEHHSA Ha LbOMY LUNSXY Le AaneKi Big 04iKyBaHUX

LliM nuTaHHAM Tpeba cucTteMHO 3aMMaTucs,60 anbTepHaTUBM CTBOPEHHS
(Pi3NYHO-HAYKOBOEMHOI 6a3n Takux CKNaaHMX 3a MOPEOJIOri€0 Ta
OVHAMIKOIO KOHI/TIOMepaLin, SKMMN € EKOMOTiYHI CUCTEMN HEMAE

PeTenbHO HakonuyyBaTh 6aHK i3nyHMX Moaenen,siki Baano
3aCTOCOBYIOTbCA AJ19 OMUCY OKPEMUX CUCTEM Ta ABULL YHUKAKOUU
BMKOPUCTAHHS NPUHLMMY “HOPHOI CKPWHI” (hOpMytoUuM 3aranbHi ySBEHHS Ta
i30MOPdI3MK | FOTYHOUMCb A0 BUCYHEHHS 3arasibHOI KOHUenNLUii A0 Brnoaobu
Teopil AMHAMIYHUX CUCTEM

BukopucToByBaTtn MaTeMaTUYHE MOAEOBAHHS He 3a MPUHLUMIMIOM “YOPHOI
CKpWHI”,a Ha niactasi obpaHoi i3nyHol Mogeni i3 HAOYHNM 3MICTOM
KOHTPOJIIOEMUX NapaMeTpiB(HEXaM i 0BMEXXEHOI 3a 3MiCTOM)

He Bukno4aT 3 nporpaM po3aiin cy4acHoi(30KpeMa-KBaHTOBOI) i3nKkn,a
HaBMaKu BMKNAaAaTK iX Ha rigHOMY METOAMYHOMY PiBHIi (POPMYIOUN CyHaCHUM
cBiTornaa daxisuiB,Habnmkaroum Moro A0 HaykoBo(Hanpukiaa,Ha
(pi3nyHOMY piBHi) 06rpyHTOBAHOIO



s SHAHME HEKOTOPbIX MPUHLNIIOB
BO3MELL|aeT HE3HaHNE HEKOTOPbLIX (PaKTOB.

« K.[enbBeywnmn

s HO noHumMaHwe 3Tnx NpUHUNNOB 3a4acTyo
OKa3bIBaeTCs Kyaa bosee crioxHou

3a/la4en HEXXENN 3HaHNE KOHKPETHIX
@haKToB

« /[ISKyto 3a yBary



