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COJHIIE KaK UCTOYHHK SHEPTHH

XapaKTEPUCTUKN COITHEYHON YHEPIUU:

1. U36bimok
2. Yucmoma
3. [locmosncmeo
4. Beunocmo

BTopol npyuHIMI QYHKIIMOHUPOBAHUS YKOCUCTEM:

IKocucmema cyuwecmayem 3a cuem npakmuiecku 6e4Hol,
He 3azpA3HAIuel cpedy COTHEYHOU dSHep2UU, KOIUYeCmao
KOMOpOou OMHOCUMETbHO NOCMOAHHO U U30bIMOYHO
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KakK 4YernoBekK BIrMUAeT Ha
NMOTOKN SHEPTUN B
obnocoepe ?
Kakne rnmobanbHble
npobnembl BO3HUKAIOT B

pe3ynbraTe
9TOro BNUAHUS ?
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R — 3Heprusa, Tepsiemas npu AbiIXxaHUN
D — ecTecTBeHHas cMepTb

E — aHeprus, Bblgensiemas ¢ npoaykramu metabonmama



3aKOHBI TEPMOAUHAMUKH

DopMYJHUPOBKH MEPBOr0 3aKOHA (HAYAJIA) TEPMOAMHAMUKH:
1. duepzusa ne cozoaemcsa u He YHUUMOHCACHCA.

2. B a1r000u uzonupoeannoi cucmeme oouiee Koauvecmeo IHepIun
HOCHOAHHO.

3. Konuuecmeo meniomut, noyuennoe cucmemoil, uoem Ha
UZMEHEeHUe ee 6HYMPEeHH el IHeP2UU U Ha cosepuieHue padomaol
HAO0 6HEWIHUMU melamu.

4. Omo oona u3 hopm 3aKona coxpanenus IHepzul.

3aKoH coXpaHeHUs JHEPIUM.
Ilpu nroovix npoueccax, npoucxooauwux 6 cucmeme npu

HeU3MEHHBIX 6HEUIHUX YCII0BUAX, €€ NOJIHAA IHEP2UA OCHACHICA
NOCMOAHHOIL.
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B IpMMEHEHNH K IKOJOTHYEeCKNM
CHUCTEMaM:

IHepzus 6 IKocUcmeme He MOXHCen
C030a6ambCs 3aHO060 U UCUE3AMb, d MOJILKO
nepexooum u3 00Hou popmel 6 opyzyio (E
ceema || E xumuueckux cesaseu
op2anuueckux coeounenui; £ xumuueckux
C8A3€U OP2AHUYECKUX COCOUHECHU
menaoeas ).




DopMyJIMPOBKHU BTOPOI0 3aK0HA (HAYAJIA) TEPMOAUHAMMKH:
1. Heeso3morcen npouecc, npu KOmopom menjio Camonpou3e0jabHo
nepexooum om mesl MeHee HazPemulX K menam 0ojiee HazpemoiMm.

2. Bce camonpou3seonvnbie npoyeccovl 6 3aMKHYMOU HEPACHOBECHOU
cucmeme nPoUCXo0am 6 maxKom HanpaesjieHuu, npu KOmopom
IHMPORUA CUCHIEMDBL 603PACHIACH; 8 COCHOAHUU MENJI08020
pasHogecus OHaA MAKCUMAIbHA U NOCMOAHHA.

3. Ilpoueccwl, ceazannwvle c npespawieHuem IHEPZUU MO2YH HPOMEKAnb
CAMONPOU3BOJIbHO TUULL HPU YCII08UU, UMO IHEPZUA NEPEXOOUN U3
KOHUEHMPUPOBAHHOU (DOPMBL 8 PACCEAHHYIO.

JHTPONMA CUCTEMbI — 910 MePA PACCEUBAHUSA IHEPZUU, CHIENEHD
6HYMPEHHeU HeYNnOPAOOUECHHOCHMU CUCHEMDbL.

Ee eéenuuuna ceazana co cmpykmypou camou cucmemol. B
PABHOBECHOU cucmeme IHMPORUA 6bICOKAA, 6 OMKDBIMOU
C/10MHCHOOP2AHU306AHHOU — HU3KAA.
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Ilpaeunio Ililpeounzepa
«0 NUMAHUUY OP2AHUMA OMPUUAMENbHOU IHMPONUECIL:
YROPAOOUEHHOCHb OP2AHUZMA 8bLULE OKPYIHCAIOULell CPeobl U

Op2anu3ImM omoaem 6 Imy cpeoy 00,1buie HeynopaA004eHHOCmU, Yem
noJyuaem.

Ipunuun coxpanenua ynopaoouennocmu Ilpuzoxcuna

8 OMKPLIMbIX CUCHEMAX IHMPORUA He eo3pacmaem, a
YMeHbUaemcs 00 mex nop, noka He 00CMu2aemci MUHUMAIbHAA
HOCMOAHHAA 6CIUYUHA, 6CE20a DONbULAA HYA.

Ipunuun 3xonomuu Inepcuu JI. Oncazepa:
npu eeposamuocmu paseumust npouecca 6 HEKOmopom MHoxcecmee
Hanpaeﬂeuuii, ()onycmuMblx Hauaiamu mepmobuuamuku,

peaiusyemcst mo, Komopoe obecneuusaem MUHUMIYM paACCeUuBAHUA
IHepeuu.
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BTopo¥ 3aKOH TEPMOANHAMUKHA B
NPUMEHEHUHU K IKOCUCTEMAaM:

He Modicem 0blmb HU 00HO020 npouecca
C8A3AHHO20 C npespauieHuem Inepzuu oes3
nomepu HeKomopou ee uacmu (m.e.
IppekmueHocms camonpou’60ibHO20
npeepauwienus IHep2uu ecezoa menvuie 100 %). B
IKOCUCMEMAX YACHb IHEPZUU NPECPAULACHICA 8
HeOOCMYynHYI0 Menio8yio U, C;1e008aAmeabHoO,
mepaemcsa. Lloamomy >xcu3nv Ha 3emie He
803MOJXCHA 0e3 NPUMOKA COTHEYHOU IHEPZU.
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Koncymenrsl I mopsiaka

EDW t R
I Koncymentsl 11 mopsiika

- ti |
KoncymenTsl | nmopsiika

E — sHeprus, BoiaenasaeMas ¢
MeTaboIuTaMu

D — ecrecTBeHHasA CMEPTh
R — npixanue

W — dexanuu

PenytieHThI [TpoayueHThI



3aKoH nupaMu/ibl SJHEPIrUM (3AKOH
JIMHIeMaHa):

C 00H020 MPOPuUUECKO20 YPOBHA
nepexooum Ha Opy2oiu, 0osee éblCOKU
ypoeenn 8 cpeonem okoio 10%
nocmynueuieil Ha nPeovlOYWUll ypoBeHb
IHep2ul.
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3KO CUCTCMA (c touxu 3peHns TepMOIMHAMUKH)

- 9O HEePaeHOBEeCHAA cucmema,
HOCHOAHHO NO2I0OWAIOWLAA U3
OKpyJcarouieil cpeovl IHeP2UIo, 6eULecmeao
U uHpopmayuio, yMeHbuLas IHMPONUIO
BHYmMpPU ceD:, HO YEeIUUUBAS BOBHE 8
C6A3U C paACCeUBaHUuemM menjioeoil IHep2uu
HA Kax@coom mpoguueckom ypoeHe.



3aKOH MCTOPHUYECKOI0 CAMOPA3ZBUTHA
IrocucreMm bayjspa:

pazeumue 0u0102u4eCKux CUCHeMmM eCmb
pe3yibmam yeeaudeHus ux 6HeutHell
paoomsl — 6030€UCMEUA IMUX CUCHEM HA
OKPYHCAIOUWLYIO CPEO).



Ioka3areisb Pacrymas 3peiias 3kocucreMa
IKOCHUCTEMA
IIponyKTUBHOCTH BbICOKAS HHU3KAas
BunoBoe pasHoo0Opasue MAaJIo BEJINKO
CTpykTypHOE pasHooOpa3ue cj1a0o XOPOILIIO OPTraHU30BAHO
OPraHM30BaHO

Ku3zHeHHbIe MUKJILI

KOpPOTKHUE 1
MpocCThie

NJIUHHBIC U CJI02KHBIC

CxopocTh 00MeHa BeleCTB MEKIY
OPraHU3MOM M Cpeaoi

BBICOKasA

HU3Kad

JlaBiienue oroopa

Ha OBICTPBIN POCT

HA peryJsiimio

MOIYJISILMIA 00paTHOM CBA3HU
CoxpaHenue OMOTreHHbIX BelllEeCTB C NOTEePSAMHU MOJIHOE
YCTOM4YHUBOCTH HU3KadA BbICOKAasS
DHTpONMS BBICOKAA HU3Kas
Nudopmanus MAaJIo0 MHOI'0







OCOOEHHOCTH arpO3KOCUCTEM

1. Beicokas mpOayKTUBHOCTH

2. Huzkoe OMoJIoruueckoe pa3zHooOpasue
3. Beicokas sHTpONUA

4. Hu3zkast yCTOMYHUBOCTH

5. BHeceHune 00abII0ro KoJan4ecTBa
AHTPOIIOTEHHOMN SHEPTUHU



BiausHrAEe aHTPONIOTEHHOU JIEATEIIbHOCTH
Ha MMOTOKH SHEPTUU U YCTOUYUBOCTH
ounocohepsl

1. Yenosek notpednsaet 6onee 10% npoaykunm buocdepbl, XOTSA MO 3aKOHY
JlnHpemaHa aT1o noTpebneHne He AOMKHO npeBbiwaTh 1%. 3To NpUBOAUT K
CHKEHUIO YCTOMYMBOCTU N pa3pyLLUEHUIO NPUPOAHBIX 3KOCUCTEM.

2. YenoBek n3amMeHsIeT TepMoanHaMmnYeCcKkme npoueccol B bnocgepe,
MPUBHOCS aHTPOMOreHHYI 3HEPruto (MCKoNaemoro Tonnmea, aTOMHOIo
agpa, ['9C n gp.), 4To yBenuumBaeT NOTOK TEMNSIOBOW 3HEPrum C
MOBEPXHOCTU MiaHeTbl. ATa SHEPrna HakanmmeaeTca B aTMocdepe, UTo
NPUBOAUT K rnobanbHOMY N3MEHEHUIO KIMMaTa niiaHeThl.

3. 3amMeHa eCTeCTBEHHbIX 9KOCUCTEM Ha arpo3KOCUCTEMbI NPUBOANUT K POCTY
QHTPOMNUN, a 3HAYUT CHUXKEHUNIO YCTONYNBOCTU Brocdepsbl.

4. YBennyeHue SHTPONUN NPUBOAUT K SKCTEHCMBHOMY TEYEHUIO 3BOSMIOLINM,
YTO MOXET NPUBECTU K CamMOopaspyLLUEHMIO XXNBOW MaTeEpUN UNu
rmo6anbHOMY U3MEHEHWNIO BUOOBOIrO cocTaBa 1 Bcero obrnmka éuocdepei.



[lomaluHee 3agaHue

Bbly‘-II/ITb KOHCIMEKT JMEKUNH.

Bbly‘-II/ITb 3adKOHbI, NMPpNHUWMbI N NMpaBuiia, BHOBb
OoTMedeHHbIE B CINCKe.

BoibpaTtb ntobyto npobrnemy, BO3HMKAIOLLYHO
BCNeACTBUE N3MEHEHMNS NOTOKOB 3HEPTUN U
NPEeanoXuTb NMyTNU €€ peLleHuns.

[1o >kenaHuto:

npeanoXnTb POoPMYNMPOBKY TEMbI 3KOFTOMMYECKOro
NpoeKkTa B 001acTn 3HEPreTU4ECKNx npodnem
brnocdepsbl, cobpaTb AONOMHUTENBHBIAN MaTepuar,
NNIIOCTPUPYIOLLNI OaHHble NpobremMsl, AN
opraHusaumm paboTbl HaQ SKONTOrMYECKUM NPOEKTOM.



