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COAEPXAHMUE

« OTpuuatensHoe BO34eNCTBME Ha cpe
=  CoaepxaHue = MalwuHbl onacHee, yeM 3aBoabl
» Tennosou Apuratenb = [poayKTbl CropaHus Tonauea
. -Trg)'g'l_’::f;'e MallNHB W DASBUTWE « YeM gblwar B YensbuHcke

« [lpogomkeHue Tabnuubl
«  OkoHYaHue TabnuLibl
« YTO CnacéTt Haule 340poBbLE
« [lpoagomkeHue
« CoBpeMeHHble aBTO
= 3HayeHus KMA - %ﬂ ADona
« J1lOAW ¥ Npunpoda

= Llkn Kaptio « CaMbll cUNbHLIM HAKTOP pa3pyLUeHUs

« Caau KapHo
npupoabl
- ®opmynbl KN4 unkna KapHo

« O6paTtHbIf LMKN
« TennoBble ABMraTeNnu 1 oxpaHa
OKpy>KatoLlen cpeabl

. KTo co3aan TennoBble ABUraTenu
« Buabl TennoBbIX ABuratenem

« [puHumn pabotsl T,

« Pabota aBuraTtens 3a Uukn

- KA




TennoBblié MAlUUHbI N
Pa3BUTUE TEXHUKMN

[1peanocCbIKU HAYYHO-TEXHNYECKOro
nporpecca:

Pa3BuTne aHepreTuku
PacuBeT NpoMbILLNIEHHOCTU
Pa3BuTKE TpaHCNopTa

N306peTeHne
YCOBEpPLUEHCTBOBAHME TEMOBbIX

aBuraTeneu.



KTO co34an TenoBble
nBUraTenu

[lapoBble ABUraTenu.

1698 r. — aHrnnyaHuH T. CeBepu
1707 r. — dpaHuy3 . NaneH
1763 r. — pycckmun U.W. Mon3yHoB
1774 r. — aHrnMM4yaHuH xX. YatT

[1Buratenu BHyTPEHHEro CropaHus:

1860 r. — dpaHuy3 JleHnap
1876 r. — Hemey H. OTTO

[lapoBas TypbuHa:

1889 r. — wBep K. J1laBaanb



NMPU PABOTE TEMNJ10BbIX MALUWUH:

BHYTPEHHSAA 3Heprus TonJimsa npeobpasyercsa B
MeXaHU4YeCKyHo

Buabl Ten/10BbIX ABUraTesien:

[1BUratenun BHyTpeHHero cropaHus
(An3enbHble, KapbropaTopHbIe)

Typ6uHbl (NnapoBbie U ra3oBbie)
NMaposbie agsuratenu (MNAQ)
PeaKkTUBHbIE ABUraTesnim
XonoausbHblie MALLUUHDI



NMPUHLUMI PABOTbI TEMJ1IOBOIo ABUTIATEJIA

. HATPEBATE/b |
4
@ | OJIE3HAS PABOTA
Q.

noANJ1IbHUK




PABOTA, MIPON3BOANMAA
OABUIATEJIEM 3A WK

o3 A0

= Jltobon TennoBon asuraTenb
paboTaeT Nno 3aMKHyTOMY
LIMKAY.

= Ecnv n3obpasntb aTOT UMK
B KoopanHaTtax (p,v), To
paboTa, coBepLUEHHAs ra3oM
3a UMK/, paBHa No BEINYUNHE
ero njaowaau.

= ECnu npouecc UaetT no
4YaCoOBOW CTpENKe, TO

paboTa, npon3BoaMMas
ABUraTeNEM 3a LUK,
NONOXUTE/bHASs.
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K1l TennoBoro Asurartens

_A_Q;=Q;
Qi Q[
A - paboTa, npou3BeaéHHas ABUraTenem 3a LMK;

Q- KOJINYECTBO TEenJ1oThbl, NOoJiIiy4eHHO€E ABUratesiem ot
HarpeBsartesida 3a LUK,

Q' KOJIN4HECTBO TEernJiothbl, nepeanaHHoe ABurartesiemM
XOo/N10AUJIbHUKY 3a LUK,

Yacto KI1/[] BbipaxaloT B NMpoLieHTaX:

n

o A e100% nzw.loo%
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3HAYEHUS KNA TENJIOBbIX
MALLIMH, %

NMoplwiHeBasa napoBas
MaliuvHa — 7% - 15%

NMapoBo3 — 8%

« KoachduumeHT

NMapoBas Typ6buHa —

35-46% nosieaHoro

Fasosas TypbuHa — 36% AeUuCTBUA Bcerga
Kap6topaTopHbiii MeHbLUe eAUHULbI

asurartenns -20 — 30%

PakeTHbIM ABUraTesib Ha
Kuakom tTonnmsee — 47%



LLNKJ1 KAPHO
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uszomepmuuecikoe
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DpaHIy3CKNI HHKEHEP
Canu Kapno B 1824 r

OH nCcnoJb30BaJ HUKJ U3 ABYX
uszorepmuueckux (1 -2, u 3 — 4) u AByX
aauadaTHbIX npoueccos (2 -3,4-1), T.k.
pabdora raza npu M30TepMUYECKOM
paclipeHUHU COBEPIIAETCA 32 CHET
BHYTPEeHHeH JHEPIruM HarpeBareJis, a
npHu aAuadaATHOM Ipouecce 3a C4ET
BHYTPEHHEH JHEPIruM PACIIUPSIONIEr0Cs
rasa.

B nukiie MCKJIIYEH KOHTAKT TeJI ¢
Pa3sHOM TeMIeparypoil, a 3SHAYMT,
HCKJII0YEHA Telionepenaya oe3
coBepLICHUs PadOThI



Kl

KoachduuneHT
NnoJIe3HOro AencTrBms
Tens10BOro Asurarens
(KNnA4) — otHoweHune
paboTbl, coBepLiaeMomn
ABUraTtesieM 3a UMK, K
KOJIMUYECTBY TerJioTbl,
NnoJ1Iy4YeHHOMY OT
HarpesaTens.

' KapHo

= [ONIbKO ANa UuKna

KapHo KIA
onpenensercs
BblpaXXeHMEM:
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OBPATHbIN LIMKJ1 KAPHO

« Ansa ocywecreneHums umkna KapHo B
o6bpaTHOM HanpaB/1eHUN CTOPOHHMNE
CWUJ1bl AOJDKHDbI COBEepLUaTb Ha rasom
paboTty

sA>0

« C noMoLbio TEennoBbiX ABUraTesien
BbipabaTbiBaeTcsa npuMepHO 80% a3neKkTposaHeprum



IMFrATEJIIWV
A
1LLEW

OTpuuaTtesibHble BO34EeUCTBUSA Ha
OKpY>)XaloLLyro cpeay
MalwuHbl onacHee, YeM 3aBOoAbl

Yem abiliat B «npobkax> B
YenabuHcke

YTO NOMOXeT CNnacTy Halle
340pOBbe



OTpuuarensHoe Bosaencreue
Ha ORDV:EAIOWYVIO

cpeay

Hawnbonbluee 3HayeHne A/ Bcex
)KMBBIX OpraH1u3MoB UMEET Necrtos e GAeiroene iy ee H,o:: N
OTHOCUTE/IbHO MOCTOSIHHbIA COCTaB
aTtMocgepHoro Bosgyxa:
asotra (N2) - 78,3%,
kuciopoga (02) — 20,95%,
anokenga yrnepoga (CO2) — 0,03%,
aproxa (Ar) — 0,93% ot obbeMa
CyXxoro Bo3fgyxa,
Hebo/IbLLIOEe KOSIMYECTBO APYrux
MHEPTHbIX rasos,

napbl BOAbl COCTaB/AIIOT 3—4% oT
Bcero obbeMa Bo3gyxa.




MALLWHbI ONACHEE, YHEM 3ABO/bI

ABTOMO6MNM pgaroT o 60%
BCeX BpeAHbIX BblI6pPOCOB

3a oaAvH roa
aBTOTPaAHCNOPT
Bbl6pacbiBaeT Ha
yenabuHues 180 T
BpeAHbIX BellecTs

B npobke aBTO
BblbpacbiBatoT Ao 200
KOMMNOHEHTOB
3arpsA3HAIOLWMX BellecTB

E)>xerogHo neperpy)xeHHble
aoporun YenabuHcka
NpoBOLMPYHOT 4 cnyyas
paka Ha kaxxabie 100
TbICAY YeJsioBeK




MpoaykTbl cropaHusa TOMNJIMBA CyLLECTBEHHO 3arpsA3HAIoT
OKpY>katrowyyto cpeay. NMpuv ropeHuu ToniMBa yMeHbLUaeTcs
coaep)xaHue kucnopopa B atmocdepe

XKnsHenesaTes1bHOCTb XUBbIX OpraHu3mMoB
noAAEP)KNBAETCS COBPEMEHHBIM

COOTHOLLIEHNEM B aTMocdepe Knuciopoda n oo
YI/1IeKUCIOro rasa. EctecTBeHHble rnpoLecchl
noTpebsieHns YriiekKncoro rasa m ‘
Kuciopoga U vx rocTyriieHne B atMocepy
cbasniaHcpoBaHb!

OkuraHue TorviMBa cornpoBo)XX[aeTcs
Bbifj€/IeHUEM B aTMOCEpPY Yr/1IeKuc/ioro
rasa, criocCObHoro rnorsiowate Tern/ioBoe
mH@pakpacHoe mznyqdenme (UK)
MOBEPXHOCTU 3eM/1N, MOBbILLAETCS
Temnegarypa atmocgepel (exxerogHo Ha
0,05°C).

«[lapHukoBbIN 3¢ppeKT» MOXXET co3aarb
yrpo3sy TasitHusl Ie4HUKOB U MOBbILLIEHUE
YPOBHSI MMPOBOIro okeaHa.




Kak Ha3biBaeTcs
BellleCTBO

MoyeMy OHO OnacHO

HeToKkCHMYHbIE BeljecTBa: asoT,
KNUCNopoa, BOASHOW nap, YrNeKUCsbIin
ras n gpyrme ecrectBeHHble
KOMMOHEHTbI aTMOCHEPHOro BO3ayXa

Bbi3bIBalOT «MAapHUKOBbLIN 3(PdeKT>

Okcup yrnepoga (yrnekucsbin ras)

Bbi3bIBaeT KNCNOPOAHOE roio4aHue,
OTYero Ha4YnHatoTcs cobon B paboTe
BCEX CUCTEM OpraHu3Ma. Bbicokme
A03bl BEAYT K NoTepe CO3HaHUA n
CMepTH.

Yrnesopopoab! (okosno 160
KOMMOHEHTOB)

Bo3aencTByOT Ha cepAeyHo-
COCYMCTYIO CUCTEMY U CMOCOBCTBYIOT
BO3HWMKHOBEHMIO 3/IOKAYECTBEHHbIX
HOBOOOPa30BaHNN




YemMm ewne abiiaTt B «npobkax>

YenabuHcka

Kak Ha3biBaeTcs
BellleCTBO

lNoyeMy OHO OnacHOo

Oxkcuabl a30oTa

PazapaxkatoT cnu3ncTble 060104KN U
NopaXkatoT asIbBEONIAPHYIO TKaHb
NErknx. BblCOKMe KOHLEHTpaLumn
MOryT BbI3BaTb aCTMaTU4YeCKUNE
NPOSIB/IEHMA U OTEK NErKuX, a
OJIUTENbHOE BO3AENCTBUNE —
XPOHUYECKNN BPOHXUT, BOCNasieHNe
CITM3UCTON XKENYA04YHO-KULLEYHOIO
TpaKTa, cepAeyHyto cnabocTb,
HEPBHOE pPacCTPONCTBO

Anbaerngpbl

Bbi3bIBAlOT pa3apakeHne CIM3mMCcTou
060/104KM U AbIXaTENbHbIX NYTEN,
nopaxatoT LIHC (ueHTp. HepB. CUCT.)




[lpoaonmxeHune

Kak Ha3biBaeTcs
BellleCTBO

MoyeMy OHO OonacHO

TBépable BewecTBa (caxa u
ApYyrue npoayKTbl U3HOCA
NBUraTenen, asapo3onn, Macna,
Harap)

BnuatoT Ha opraHbl AbIXaHWS,
cepaeyYHO-COCyaANCTYIO CUCTEMY U
pa3BuTue (B TOM Uncne
NHTENNEeKTYyanbHOE pa3BuUTHE n
CrocobHOCTb K 0by4yeHunto). Caxa
BKJIIOYAEeT 6eH30MmnpeH, no3ToMy
KaHLleporeHHa

CepHuUcTblie coeaAnHEHUNA

Pa3apa)kaloT CnmM3ucTbie ropna,
HOCa, rnas, NpMBOASAT K HapYLLUEHUIO
obMeHa BeLlecTB. [pu BbICOKOW
KOHLUEHTpPaUun — K OTpaBJ/IEHUIO
opraHm3Ma.




Ymo nomorxxem crnnacmu
Hawe 30o0pos8ebe

= CoO34aHMe OUYUCTHDbIX
COOPY>KEHU

« CTpouTenbCcTBO HOBbIX
L0por, NoA3eMHbIX
nepexonos,
TPAHCMNOPTHbIX Pa3BS30K

= Pacwmpenne npoe3xen

4yacTu, yaaneHume
CNTy4anHbIX MAapPKOBOK




Ymo ewé nomMoxxem cnacmu
Hawe 300poebe

OrpaHun4yeHne ncnosib30BaHus
COEANHEHUN TXKENDIX
MeTannoB, 4O6aBNSEMbIX B
TOM/INBO

[MoBbllLeHne 3KOHOMUYHOCTHU
ABuUraTenemn

Co3aaHue anekTpoMobunen u
aBTOMObUNen, pabotarowmx Ha
COJTHEYHOW 3HEpPrum

Pa3paboTka ABuraTenemn Ha
BOAOPOAHOM Tonnmee (
BbIX/IOMNHbIE ra3bl COCTOAT U3
6e3BpeaHbIX NApoB BOAbI)




Ncnonb30BaTb COBpeMeHHble

CKOpPOCTHbI€ aBTOMOOGUJIN, OHMN
bIBaroT




- HCTaTH

s JKOJOrH4eCKUHu
ra3o3JIeKTPOBO3 yiKe MPOXOAUT
ocenblo 2007 r ucnpiTaHUA B
Camape.



A, KOHe4YHO, caxamb
odepeebs

« [lepeBbsi rOTOBbI
3aKpbITb HaC OT
YJ/INYUHOM rpsi3n
CBOMMM
«pyKaMmn>»

= BOT TO/ZIbKO Mbl
noyemMy-To Bceé
yaule ux pyoum
noa KoOpeHb




Ucnosb30BaHue TEIJIOBBIX ABUTaTe e JA€T YeJI0BEKY OrPOMHbIE
BO3MOKHOCTH M B TO K€ BpeMsi OHO 0Ka3aJ10Ch Hau0oJ1ee CHJIbLHBIM
(paxkTOpOM B paspyuieHUU NPUPOIbI.

= MbI TAaK PAANKAJIBHO UIBMCHHWJIN HAILY Cpeay, YTO TCHEPb
BBIHYKACHBI 1JI51 CYIICCTBOBAHUA B 3TOH cpeac UIBSMCHUTD ceon




