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MoHsaTue o npobneme BXXA.

TeopeTuyeckue ocHoBbl BXX]1

Xu3HepeaTenbHOCTb - 3TO NPOLLECC B3aMOAENCTBUS Yel0BEKa C OKpYXKaloLLen cpenon.

Be30nacHOCTb XXU3HEepEeATeNbHOCTH - 3TO HayKa 0 6e3onacHOM 1 KOM(OPTHOM B3aUMOENCTBMUN HYE0BEKA
CO CBOEW cpenon 0bMTaHmA, K KOTOPO MOXXHO OTHECTU NPOM3BOACTBEHHYI0, FOPOACKYIO, BbITOBYIO MK

NPUPOAHYIO Cpefbl.

Mpu 3TOM B3aMOAENCTBUE YeN0BEKA pacCMaTpmBaeTca B 62K ¢ no3mumm NnpuHLMNa aHTPOMNOLLEHTPU3Ma -
«Yenosek eCTb BbICLLASA LLEHHOCTb, COXPaHEHUe N NPOoLOJ/IKEHNE XU3HU KOTOPOro ABMSETCS Lesibio ero
CYLLLEeCTBOBAHUSA».

OCHOBaHA uenb y4yeHus o BXX], - hopMypoBaHMe 3HAHUI HaNPaBEHHbIX Ha CHUXXEHNE CMEPTHOCTM 1
noTepb 340POBbS JOAEN OT BHELIHUX (haKTOPOB W NMPUYKH.

3apauum:

* naeHTUdMKaLUMa (BblOeNeHNE) HEraTMBHbLIX (PaKTOPOB OKPY>KaloLLen cpenbl;

KOJIMYeCTBEHHAsA OLEHKa BO3OENCTBYIOWMX HEraTUBHbLIX BO3AENCTBUIA, OMACHOCTEN B OKPYXKaloLLLEN
cpefe;

¢ MPOrHO3MPOBaHME BANSHUA Ha YENIOBEKA BblAE/IEHHbIX BHELIHNX (DaKTOPOB;

BbI6Op CNOCOBOB CHMXKEHUS HEFATUBHOMO BO34ENCTBMA BHELIHMX (PAKTOPOB Ha YenoBeKa.

Bce BMAbl B3aMOAENCTBUS YEI0BEKA C OKPYXKAlOLLEN CPeaoin MOXKHO YCIOBHO pa3fAenTb Ha YeThbipe Buaa:

hmsnyeckoe (rpaBuTaLMoHHOE C 3eMNEN, MEXaHNYECKOE C OMNOPON, 3IEKTPOMArHNUTHOE 1 T.4.);

* XMMMyeckoe (B3anMOLENCTBUE C XMMUYECKMMM BeLLeCTBaMK, MOCTYNaOWMMN B OPraHU3M 13 BHe
BCEBO3MOXXHbLIMU NyTAMN).

¢ Bronornyeckoe (B3aumMooencTBMe opraHn3Ma C MUKpOOpraHnusMamu, Bmpycamu, baktepmamm n 7.4.);

NHGOPMaLIMOHHOE (B3aUMOENCTBME, XapakTepu3yoweecs obMmeHoM ntoboin nHopmauuen).

B xone B3auMoaencTBMsA NpouCxoanT obMeH 3Hepruemn, Bew,ecTBoOM 11 MHOpMaLUen, XxapaKTepm3yoLnncs
KOJINYECTBOM U MHTEHCUBHOCTbIO B3aNUMOAENCTBUS.

XapaKTepucTUKMN 3HepreTuyeckoro obmeHa:

e KoanmyecTBo B3aMMOAENCTBUS:
o sHeprus L, I,
© MAOTHOCTb SHEPrUK:

= 06bEMHAS S [%’{EJ Hanpumep, 06bEMHas NIOTHOCTb SHEPTr K 3IEKTPOCTAaTUYECKOr O

oy 1
nons;
= MOBEPXHOCTHanN % [i—;”‘] XapaKTepu3yeT CBOCTBA M3/yYaloLLMX NOBEPXHOCTEN;

* JIMHENHas % [JTKJ XapakTepu3yeT NpPoCTPaHCTBEHHOE pacnpeaenieHne SHeprum Bosb

TPAEKTOPUMN ABUXKEHUS (PM3NYECKOW YacTuLbl nan POTOHa;

e VIHTEHCMBHOCTb B3anMofeicTBIS, S, [#] . |Bz].

XapaKTepuCTUKM BelLLL,eCTBEHHOro obMeHa:
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o KoanmyecTBo B3aMMOAENCTBUS:
o Macca . KT,
© MJOTHOCTb:
= 06bEMHAA 3 [ u? |
* MOBEPXHOCTHASA MIOTHOCTb f.‘:.,% [%
acbecToBbIX INCTOB U T.4.;

¢ /IHTEHCMBHOCTb B3aMMOAENCTBUS, % [

XapakTepusyeT ToWwmHy bymaru, KapToHa,

Kr ]
c )

XapakTepucTuku nHgpopMaumoHHoro obMeHa:

o KoanmyecTBo B3aMMOAENCTBUS:
o nHgpopmauws, 1. [Gur);

o VIHTEHCMBHOCTb B3aNMOENCTBUS:
o CKOpOCTb 0BMeHa HdopMaumelt, -, [Gur /c].

YpoBHM B3auMMOOEUCTBUA YesioBeKa C OKpyXXaloLien cpenomn

SMNUPUYECKMM NyTEM YCTaHOBMIEHO, YTO NOCNEACTBMA B3aMMOAENCTBNS YEI0BEKA C OKPYXKaloLLen cpenon
3aBUCAT OT KOJIMYECTBA N MHTEHCUBHOCTW SHEPreTUYECKOr0, BELLLECTBEHHOI0 1 MHOPMaLMOHHOr0 obMeHa.

B 3aBMCMOCTU OT NOCNEACTBUIA, pe3y/bTaTa B3aMMOAENCTBUS BbIAENSIOT CIeAyIOLIME, XapaKTePHbIE YPOBHMU:

1-bI# ypoBeHb. KONM4YeCTBO 1 UHTEHCUMBHOCTb B3aMMOAENCTBUS MUHUMAIbHBI.

Cyb6bEeKTMBHBIX OLLYLLEHWIA Yy YENOBEKA, YHaCTBYIOLLEr0 B laHHbIX B3aMOoAeNCcTBUAX, He HabloJaeTcs T.K.,
WHTEHCMBHOCTb 1 KOJIMYECTBO B3aMMOENCTBUSA HUXKE NMOPOroBbIX OLyLIeHNA. Kakux-nnbo perncTpupyembix
N3MEHEeHW opraHn3Ma YesioBeka B pesysibTaTe AaHHbIX B3aMMOAENCTBUIA He HabnogaeTcs.

2-0o# ypoBeHb. KO/IMYeCTBO 1 MHTEHCMBHOCTb B3aWMOLENCTBUSA BhilUE.
B pe3ynbTaTe B3aMMOLENCTBNS OPraHn3M YCMELHO afanTUPyeTCs K BHELWHMUM YCI0BUSM, yyywas
CYLLECTBYIOLME Ka4YeCTBa WAV BOCCTaHABAMNBAs yTPayYeHHbIe.

3-uit ypoBeHb. KOMYECTBO U MHTEHCUBHOCTL B3aMMOENCTBISA eLlé Bhille.
B opraHm3Me NponcxoAsT HEraTUBHbIE M3MEHEHWS, NCYe3atoLLne NP CHUXKEHUW YPOBHS B3aNMOIeNCTBUS [0
MepBOro Uam BTOPOro.

4-blid YPOBEHb. KOJIMYECTBO U MHTEHCUBHOCTb B3aMOECTBUSA BbilLE YEM Ha TPETLEM YPOBHE.
HeraTUBHbIE U3MEHEHWS B OPraHU3ME HU MPU KaKKX YCIOBUAX HE MOrYT OblTh JIMKBUANPOBAHbI CMIaMK CaMOro
opraHusma. Heo6xoanMa BHELIHAS MeAULNHCKAs NMoMOLLb.

5-blit (CMepTenbHbIN) YPOBEHb. /IHTEHCMBHOCTL W/UK KONIMYECTBO B3aMMOeNCTBISA CTO/Ib BEJINKU, YTO
NPUBOAST K NIeTaslbHOMY UCXOAY.

OpHoBpeMeHHOe BO3AeNCTBMEe HEeCKOJIbKUX (haKTOpOoB

O4eBUAHO, YTO YeN0BEK OAHOBPEMEHHO MOXET Y4aCcTBOBATb BO B3aMMOJENCTBUSAX pa3HbiX BUOOB,
MHTEHCUBHOCTb KOTOPbIX 6yneT CKnaablBaTbCA. 14 0603Ha4YEHHbIX Bbille B3aMMOAENCTBUIA MMEEM:
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L5~ - cymmapHoOe KoiIM4ecTBO 3Heprum, y4acTeoBaBLIee B 0BMeHe 3a BpeMeHHON UHTepBas oT fo Ao ty.
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M5~ - cymmapHas Macca BeLLecTBa, KOTOPOE Y4acTBOBasO B 06MeHe B NepuoA BpemeHn oT to 1o ty.
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I5~ - 06BEM MHpOPMALMM NONYYEHON YENI0BEKOM 3a BpeMs B3aumomencTeus At =t — ty.

OJQHaKo 04EeBMAHO, YTO OLIEHNBATbL Pe3ynbTaT BO3AENCTBMUS OKPY>KAIOLLEN Cpelibl Ha YesioBeKa NogobHbIM
06pa3oM He KOPPEKTHO.

Tak, Hanpumep, 3GeKT oT NoayyeHns 19k X SHepruv NoCpeLCcTBOM BbINMMBAHMS YallKK Yas U 0T 06ayyveHns
T-n3nyyeHmem byaeT KapAUHaNbHO PasanyHbIM. B NepBOM ciiyyae YenoBeK NoayyuT onpenenéHHble
MOJIOXXNTENbHbIE 3MOLUN 1 YA0BJIETBOPEHNE TOTr A, KakK BO BTOPOM C/ly4ae eMy rpo3nT JIeTasbHbIA UCXO4 B
TeYeHune HECKOIbKUX OHEN.

Opyron npumep xapakTepHble AONYyCTUMbIe BEIMYNHBI MHTEHCUBHOCTU CBY- n MK-n3ny4veHus. B nepsom
. - , 2
cnyyae, pedb MAET 0 AeCATLIX U COTbIX A0NSX B, /u”, BO BTOPOM, 0 AecaTKax Bt /um.

AHaNoOrnYHbIA NPUMEP MOXXHO NPMBECTM MO NOBOAY MAacCoBOro obMeHa. YalHas SI0)KKa caxapa He NpuBeaéT K
KakUM-mbo oTpuUaTENbHbIA NOCNEACTBUAM L5 OpraHu3Ma TOr[a, Kak HECKOJIbKO rpaMMOB siia MoryT youTb
yesioBeka.

OAQHVM 13 MOAXO0A0B, MO3BOJIAIOWMNX OLIEHNBATL BO3AECTBME OKPYXKaloLLlei Cpefbl Ha YENOBEKa,
YUYUTBIBAIOLNX «OMAaCHOCTb» UJIM «CTEMeHb BO3AENCTBMS» IaHHOI0 BUAA SHEPrMU, BELLLECTBa U/1n
MHOPMaLIMN Ha Yesl0BEKa, ABNSETCA UCMO0Jb30BaHNE NOHATUSA «3KBUBANEHTHOrO 3Ha4YeHusa». PopMasibHo,
TaKOI MOJXO0A 3aKJII0YAETCS B BBEAEHUUN «KOIGPDULMEHTOB ONMACHOCTK» B hOPMYJibl CyMMapHOro
3HEpreTUYecKoro, MaccoBoro, MHOPMaLIMOHHOr0 B3aMMOaeNCTBUS.
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.E.:,, .-'113, 13 - DKBMBaAJIEHTHbIE KOJIN4YECTBa aHEPrun, BellecTtsa n I/IH(DOpMaLI,I/II/I, noJjiyHaemblie WJInN OTOaBaeEMbIE
4eJ/10BEKOM, y4acCTBYOLLNM B L ECOOTBeTCTBy}OLLI,VIX B3aI/IMO,D,eVICTBVIF|X B Te4eHne NHTepBasia BpeMeHn oT
to po tr. thike

Mpobnema obecneyennn XX

Pa3BuTME HayKN N TEXHUKW B NOCNEOHNE HECKOJIbKO COTEH JIET NPUBENO K 3KCMOHEHLMNAIbHOMY POCTY
WHTEHCUBHOCTMN B3aUMOENCTBMSA YE0BEKA C OKPY>KAIOLLEN Cpeao, a CneaoBaTeslbHO 1 POCTy obLuen
OMaCHOCTK cpelbl 0bUTaHMA YenoBeka.
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Opyrumn cnoBamm, BCTAET BoNpoc obecneyveHns 6e30nacHOro B3anMoAenCTBUS YE0BEKA C OKpY KaloLwen
cpenon Ha poHe poCcTa UHTEHCUBHOCTU U KOJIMYECTBa B3aUMOAENCTBMSA YE/I0BEKA C OKPYXKatoLen Cpeaon.

Hanbonee HarNanHO JaHHbIA hakT MOXHO NPOAEMOHCTPUPOBATL Ha NPUMepe PocTa noTpebneHuns
3HEepPreTUYecKNx pecypcos Yes0Be4ecTBOM 3a nocneaHue 200 net v,

World Energy Consumption
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SKCMOHEHLNAbHBbIN pocT I'IOTpGGJ'IeHI/Iﬂ 3Hepruun Ha nnuo. MNpn 3TOM N3MeHaeTca n Ka4yeCTBEHHbLIN COCTaB
I'IOTpe6J'IF|eMOFO TONMMBA: YroabHas, He(hTaHaA, ra3osas, aTOMHaAsA N afbTepHaTUBHAsA SHEPreTUKn
Pa3BMBalOTCA NapasiesibHO, 4HTO NO3BoNAeT 0AHOBpPeMEHHO NCMOJ1Ib30BaTb BCE MHOF006p63VIe TOonnnBa.

AHanorm4yHo o6CTONT AEN0 U C XUMUYECKUM B3aMMOAeNCTBMUEM. MTOCTOSHHO PacTET KOJIMYECTBO HOBbIX
CMHTE3MPOBAHHbIX XMMNYECKMX BELLECTB BO3AENCTBYIOLWNX Ha Ye1I0BEKa, MPX 3TOM NOC/IeACTBUS MHOMUX
B3aMMOAENCTBUI OLEEHMNBAIOTCS A0/KHBIM 00pa30M NinLLb CyCTs onpefenéHHoe Bpems. Hanpumep, n3BecTHoe
HapKOTMYECKOE BELLECTBO «KOKanH» B A0 20-x roAo0B XX BeKa MCMosib30BasiCs B Ka4eCTBe JieKapCTBa OT
HaCMOpKa, a CHOTBOPHOE JIEKAaPCTBEHHOE CPeACTBO TaanAoMI CTano NPUYNHON BPOXKAEHHBLIX YPOLCTB Y
npumepHo 10 000 geTewn.

NHTeHcndurKkaLms 61MoN0rnieckoro B3auMoaeiicTBINs NPOSBASETCS I B Pa3BUTAN YCTONYMBOCTM K
NeKapCcTBEHHbIM NpenapaTaM y CyLLecTBYOLMX BO3OyanTenein 60ne3Heil, U B BOSHUKHOBEHW HOBLIX, paHee
Hen3BeCcTHbIX 3aboneBaHuii .

Pa3BuTME CPeACTB CBA3M, TENEBUAEHUS, UHTEPHETA NPUBENO K 3HAYUTENbHOMY POCTY UH(OPMALIMOHHBIX
MOTOKOB, KOTOPbI/ Ha4YMHAET Bbi3blBaTb BCE HOMbLLYIO 03a604€HHOCTb KaK YYEHbIX, Tak U 0BLLECTBEHHbIX
pestenen .

OO6wme nopxonbl K pewieHunio npobnemol BXX]

Ncxons n3 BbllleckasaHHOro iCHO, 4To Ans obecneyeHns 6€30MacHOCTM XN3HELEeATENbHOCTY YeNIOBEeKa B
COBPEMEHHbIX YC0BUAX HEOOXOANMO YMEHbLINTb KOJIMYECTBO N MHTEHCMBHOCTb B3aMMOLENCTBUNA, B KOTOPbIX
y4aCTBYET YE0BEK A0 AOMYCTUMBIX 3HAYEHWA.

O6wwme nopxonbl B obecneyeHnn 6e30nacHOCTY NOAPa3yMeEBatOT Ciefytowmne cnocobbl CHKEHUS YPOBHEA
B3aMMOAENCTBUS Yel0BeKa C OKpy>KaloLen cpefon.

¢ HeyyacTue yenoseka BO B3aMMoOgeMCcTBMAX. [laHHas ¢opmMa nosefieHUs YesioBeka nogpasymeBaeTt
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Hann4ne y Hero 3HaHUM 0 CTEeNEHN ONACHOCTMU TEX NN UHbLIX B3aUMOAENCTBUIA, O BO3MOXXHOCTM
NCKJII0OYeHUs onpeaenéHHbiX BUA0B B3auMogencTsus 6e3 ywepba ceoum nHtepecam. ®opmumposaHue
[laHHOro BrufAa noeefeHus (obyyeHne) ConpsKeHo C 3aTpaTaMm CUA U CPeACTB, YacTo NPOTUBOPEYMUT
Lensm LencTems YenoBeka.

e OrpaHunyeHue BpeMeHu B3aumopencTBusa. CorjiacHo BbIPaXXEHUSM 418 IKBUBASIEHTHbIX 3HAYEHWUIA
3HEeprun, Maccol, MHMOpMaLMK, YMEHbLUEHNE BPEMEHW B3aNMOAENCTBUS CHUXKAET BenndnHbl f5, My, ;.
JaHHbIA cnocob WMPOKO NpUMeEHAETCS, OAHAKO, B HEKOTOPbLIX C/lydasax HeobxoamMmoe BpeMs y4acTus BO
B3aI/IMOJJ,eI7ICTBVII/I 6onblue nonycTtnMoro spemMeHn B3aI/IMO,£I,eIZCTBI/IFI.

¢ Wcnonb3oBaHue cCpeacTB MHAUBUAYANLHOW U/VIN KOJIIEKTUBHOM 3aLlmnThl. [laHHbIN cnocob
3alMThl NPUMEHAETCA Torfa, Koraa B CuMay npou3BoACTBEHHON HE06X04MMOCTY HEBO3MOXXHO COKPATUTb
BpeMs B3aumoaencTams. CpeacTBa 3allMThl XapaKTepU3yTCA BENYNHON YMEHbLUEHNS UHTEHCUBHOCTH
B3aMMOENCTBUSA - KOIhPULMeHTOM ocnabnenus, Hocy..
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Ha NpPakKThKe BCe nepevyncneHHble MeToabl 3allUThl B TOW UM NHOW CTEMeHN NCNONb3YOTCA NapaniesibHo.
KpuTtepun Boibopa NAK/NAY

OueBngHo, 4TO Hanbonee 6J'IaFOI'IpVIF|THbIe YCNoBUA XN3He[eATe/IbHOCTU HYe/loBeKa COOTBETCTBYIOT NepBOMY U
BTOPOMY YPOBHAM B3anmogencTeus. OgHako abcontoTHoe obecneyeHme yCJ'IOBI/II7I NPOXWBaHNA N TPpyOa Ha
OaHHbIX YPOBHAX Tpe6yeT 3HAYNTENIbHbIX MaTepUnaJZibHO-TEXHNYECKUX 3aTpPaT, BO3SMOXHOCTW BblAeNEHNA
KOTOPbIX He BCeraa umelTcs. B cBA3mM € 3TUM cpela obnTaHna YenoBeka pa3neneHa Ha ABe 30HbI:

* NMPOW3BOACTBEHHYIO, B KOTOPOI [OMNYCTUMbIM MPUHSAT TPETUI YPOBEHb B3aMOAENCTBUS;
e cennTebHyl0, B KOTOPOW pPacnosaraloTcs XWibé, 30Ha 0TAbIXa, e4ebHble yYpexxAeHNs, C 4OMYCTUMbIM
YPOBHEM B3aMOJENCTBUS HE Bhillie BTOPOro.

Taknum 06pa3omM, 3a BpeMs paboTbl B OpraHW3Me YesloBeKa MOryT BOSHUKHYTb HEGaronpuaTHbIE N3MEHEHNS,
HO 3a BpeMA Hax0oXOeHnA B CeJ'II/ITeﬁHOIZ 30HE OHWN OO0JIXXKHbl CaMOCTOATEJIbHO NCHE3HYTb K Ha4dany cnenyruiero
paboyero gHs.

Wcxods U3 3Toro npuHUMMa U yCTaHaBAMBAOTCS NPeaebHO A0MYCTUMbIE KOHLEHTPALUN 1 YPOBHU
COOTBETCTBYIOLLMX B3aUMOAENCTBMIA, BO3AENCTBYIOLNX (haKTOPOB, KOTOPbIE Pa3aensatoTCs caefyowmnm
obpa3zom:

¢ MpousBopcTBeHHble haKTOPbI - haKTOpPbl, AENCTBYOLME Ha MPON3BOACTBE.

e BpepHble nponsBoacTBeHHble (haKTOpbl - (haKTOPbI, BO3LENCTBME KOTOPLIX NPUBOAUT K NOABIEHWNIO
npotheccuoHanbHOro 3aboneBaHna UM UHOTO YXyALWeEHNS 300P0BbA (TPETUIA 1 YETBEPTLIN YPOBEHb
B3aMMOAENCTBUSA).

¢ OnacHble Npou3BOACTBEHHbIEe (haKTOPbI - (haKTOPbI, BO3AENCTBME KOTOPbLIX MPUBOAUT K TAXKENON
thopmMe npodeccuoHanbHoro 3abonesaHuns, yseybto nav rubenm yenoseka (NATbIA ypOBEHb
B3aMMOLeNncTBuna).

1)

World Energy Consumption Since 1820 in Charts.

2)

brnonormnyeckne yrpossbl - peasnbHOCTb XXI Beka.
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3)

VHTepBblo € rnaBon PocnoTpebHan3opa AHHoM Monoson oT 03.12.2014.
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