


COAEPXAHMUE

CoaepxxaHue
TensoBon ABUratenb

TennoBble MalWKWHbI U Pa3BUTHE
TEXHUKHN

KTo co3aan TtennoBbie ABUraTenu

Buabl TenI0BLIX ABUraTenemn
MpuHumn pabotbl T,
PaboTta aBuratens 3a LMK
Kng

3Hayenusa KM

Linkn KapHo

Caan KapHo

®opmynbl KMNA umkna KapHo
O6paTHbIN LMK

Tennoseble ABUraTenn 1 0XpaHd

OKpY>XaloLllen Cpebl

OTpuLaTenbHOE BO3AENCTBME HA Cpeay
MalluHbl ornacHee, YeM 3aBo/b!
[MpoayKTbl CropaHus TonavMBa

Yem ablwat B YenabuHcke
[MpooomkeHue Tabnuubl

OKOHYaHMe TabnuLibl

YTO CcnaceT Halle 310pOBbLE
[MpoaomxkeHue

CoBpeMEHHbIE aBTO

Kctatw...

Jltoav v npupoaa

CaMbI_CUAbHbIA (DaKTOP Pa3pyLIEHNS
npupoabl




TennoBblié MAlUUHbI N
Pa3BUTUE TEeXHUKMH

[1peanocCbIIkKU HAYYHO-TEXHUYECKOro
nporpecca:

Pa3BuUTne aHepreTnku
PacuBeT NpoMbILLIEHHOCTU
Pa3BuTKe TpaHCNopTa

N306peTeHne n
YCOBEpPLLUEHCTBOBAHNE TEMNNOBbIX

aABuraTeneun.



KTO co3aan TennoBble
NBUraTenn

[lapoBble ABUraTenu:

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

[1Buratenn BHyTPEHHEro CropaHus:

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

[lapoBas TypbuHa:

1889 r. — wBep K. JlaBaanb



NPU PABOTE TENMNJ10BbIX MALUWUH:

BHYTPEHHSAA 3Heprus TonJimsa npeobpasyerca B
MeXaHU4YeCKYIo

Buabl Ten/10BbIX AABUraTeNIen:

[1BUratenu BHyTpeHHero cropaHus
(An3enbHble, KapbropaTopHbIe)

Typ6uHbl (NnapoBblie U ra3oBbie)
Naposbie agsuratenu (NAQ)
PeakKTUMBHbIE ABUraTesnim
XonoausibHblie MALLUUHDI



NMPUHLUMI PABOTbI TEMJ1IOBOIo ABUIATEJIA

« HAIPEBATEJIb |
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PABOTA, MIPON3BOANMAA
ABUIATEJIEM 3A LWMKI

P A
= Jltobon TennoBon asBuraTenb
paboTaeT No 3aMKHYyTOMY

LINKAy.

« Ecnn n3obpasntb 3TOT LUMKN
B koopauHartax (p,v), To 77/
paboTa, coBepLUEHHAsA ra3oMm 77/
3a UMK/, paBHa No BEIMYUHE ,
ero nsjotlaau. (/7 LA

= ECnu npouecc UaetT no
YacoBOW CTpesnke, TO 0

A)0

paboTa, npon3soanMas
ABUraTeNEeM 3a LMK,
NONIOXUTE/bHas.

<V



Kl TennoBoro Asurartens

_A_Q=Q;
Qi Q[
A - paboTta, npou3sBeaéHHas ABUraTenem 3a LMKN;

Q- KOJIN4YECTBO TernJiothbl, nNoJjiydeHHoe ABuratesem ot
HarpeBsartesid 3a LK,

Q' KOJIN4HECTBO TEernJiothbl, nepeanaHHoe ABurartesiemM
XOoNnoaAnJIbHUKY 3a LUK,

YacTo Kl Bbipa)xaloT B NpoLieHTaX:

n

- A e100% nzw.loo%
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3HAYEHUS KNA TENJI0BbIX
MALLWH, %

NMoplwiHeBasa napoBas
MawuHa — 7% - 15%

NMapoBo3 — 8%

NapoBas Typ6uHa — « KoacpuumeHr

35-46% NoJIe3HOro
rasoBas Typ6uHa — 36% AEeUCcTBUA Bcerga
Kap6topaTopHbiii MEeHbLUEe eAUHULbI

asuratenn -20 — 30%

PakeTHbIM ABUraTesib Ha
WKUaKoMm Tonnmsee — 47%



LLNKJ1 KAPHO
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DpaHIy3CKNI NHKEHEP
Cagu Kapno B 1824 r

OH nCcnoJb30BaAJ HUKJ U3 ABYX
usorepmuueckux (1 -2, u 3 — 4) u AByX
aauadarHbIX npoueccos (2 -3,4—-1), T.K.
pabdora raza npu u30TepMUYECKOM
pacIIpeHUHU COBEPIIAETCH 32 CHET
BHYTPEHHeH JHEPIruM HarpeBareJis, a
NpHu aaAuadaTHOM Ipouecce 3a C4ET
BHYTPEHHEH JHEPruu PacuIupsaI0IIerocsi
rasa.

B nukJjie HCKJII0YEH KOHTAKT TeJ ¢
pa3HOM TeMIeparypoii, a 3SHAYMT,
HCKJII0YEHA Temjionepenaya oe3
coBepILICHUs PadOThI



KT L] ¢

KoachduuneHT
NnoJIe3HOro Aencrems
Tenn0BOro Asurarens
(KNnA4) — oTtHoweHune
paboTbl, coBepLiaeMomn
ABUraTtesieM 3a UMK, K
KOJINUYECTBY TerJioThbl,
NnoJIy4YeHHOMY OT
HarpesaTens.

KapHo

TonbkKO Anga unkKna
KapHo Kl
onpeaenseTcs
Bblpa)Xe€HMEM:
=L,
¥
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[lna Bcex Apyrux LMKIIOB
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OBPATHbIN LIMKJ1 KAPHO

« Anga ocywecreBneHmsa umkna KapHo B
o6bpaTHOM HanpaB/1I€EHUN CTOPOHHMUE
CUJ1bl JO/HKHbI COBepLlUaTh HaA rasom
paboTty

=A>0

« C moMowblO TEenJIoBbiX ABUraTesnieu
BbipabaTbiBaeTcs npuMepHO 80% 3n1eKTpo3Heprum



OTpuuaTtesibHble BO34EeUCTBUSA Ha
OKpY>)XaloLLyro cpeny
MalluHbI onacHee, YeM 3aBoAbl

YemM abiwiaTt B «nNpobkax> B
YenabuHcke

HYTO NOMOXeT CNnacT! Halle
340pOBbe



e

Haunbosibllee 3Ha4YyeHue /15 Bcex
)KMBbIX OPraHU3MoB UMEET _
OTHOCUTEJIbHO NMOCTOSIHHbIN COCTaB

aTtMocgepHoro Bozgyxa:
asotra (N2) - 78,3%,
kucnopoga (02) — 20,95%,
anokempga yrnepoga (CO2) — 0,03%,
aproxa (Ar) — 0,93% ot obbeMa
CyXoro Bo3ayxa,

Hebo/bLLIOEe KOSIMYECTBO APYrux
MHEPTHbIX rasos,

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

M

2N L
H,0 H,0
Yo OH 4

BynkaHuieckas
JIEFATENLHOCTE

Xectkoe ynsTpadHoNeTOROE ManyueHue

PUTONNAHKTOH

OcaeieHHan 30Ha



MALLUWHbI ONACHEE, YHEM 3ABOAbI

ABTOoMO6MnM garot o 60%
BCeX BpeAHbIX BblI6pOCOB

3a oaAvH roa
aBTOTPAHCNOPT
Bbl6bpacbiBaeT Ha
yenabuHues 180 T
BpeAHbIX BellecTB

B npobke aBTO
BblbpacbiBatoT Ao 200
KOMMOHEHTOB
3arps3HAOLMX BellecTB

E)>xerogHo neperpy)xeHHble
aoporun YenabuHcka
NpoBOLUPYIOT 4 cnyyas
paka Ha kaxxable 100
TbICAY YeJsioBeK




MpoaykKTbl CropaHUs TONJIMBA CyLLECTBEHHO 3arpsA3HAIoT
OKpYy>atoulyto cpeany. lNpm ropeHnn ToniMBa yMeHbLUAETCA
coaep)xaHue kucnopopa B atmocdepe

XKn3HeaesTe1bHOCTb XXUBbIX OpraHU3MOB
NoAAEPXNBAETCS COBPEMEHHBIM

COOTHOLLEHNEM B aTMocepe Knuciopoda n oo
YI/1IeKUCIIOro rasa. EctecTBeHHble rnpoLecchl
noTpebsieHns YriiekKucsoro rasa u ‘
Kuciopoga U mx rocTyriieHme B atMocepy
cbasiaHcpoBaHb!

OKuraHue TorviMBa cornpoBo)XX[aeTcs
Bbifj€/IeHUEM B aTMOCEpPY Yr/1IeKUc/Ioro
rasa, criocobHoro rnorsiowatb Tern/ioBoe
mH@pakpacHoe mznyqderHme (UK)
rMoOBEPXHOCTU 3eM/1n, MOBbILLAETCS
Temnegarypa atMocgepnl (exxerogHo Ha
0,05°C).

«[lMapHukoBbIN 3¢ppeKT» MOXXET co3aaTb
yrpo3y TasitHusl IE4HUKOB U MOBbILLEHUE
YPOBHSI MMPOBOIro oKkeaHa.
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Kak Ha3biBaeTcs
BellleCTBO

MNoyeMy OHO OnNacHO

HeTokCHMYHbIE BeljecTBa: asoT,
KMCNOpo/, BOASAHOW Nap, YrNeKUCbIv
ras n apyrme ecrecrtBeHHble
KOMMOHEHTbI aTMOCHEPHOro BO3ayXa

BbI3bIBalOT «MAapHUKOBbLIN 3(PderT»

Okcupa yrnepoga (Yrnekucnbii ras)

BbI3blBae€T KNCNOPOAHOE rofiogaHue,
OTYero HauynHatTca cbon B paboTte
BCEX CUCTEM OpraHu3ma. Bbicokue
A03bl BEQYT K NoTepe CO3HaHUA U
CMepTw.

Yrnesopopoab! (okono 160
KOMMOHEHTOB)

Bo3aencTByOT Ha cepAeYHO-
COCYANCTYIO CUCTEMY U CNOCOBCTBYIOT
BO3HMKHOBEHMIO 3/1I0KAYECTBEHHbIX
HOBOOOPa30BaHNK




YemM ewne abiliaTt B «npobkax>

YenabuHcka

Kak Ha3biBaeTcs
BellleCTBO

lMoyeMy OHO OnacHOo

Oxkcuabl a3oTa

PazapaxkatoT cnm3ncTble 060/104KN U
NopaXkatoT asIbBEONIAPHYIO TKaHb
NErknx. BblCOKMe KOHLEHTpaLmmn
MOryT Bbl3BaTb aCTMaTU4YE€CKUNE
NPOSABIEHUA U OTEK NErKnX, a
OJIUTENbHOE BO3AENCTBUE —
XPOHUYECKNN BPOHXUT, BOCMNasieHNe
CIIM3UCTON YKENYA04YHO-KULLEYHOMO
TpaKTa, cepaeyHyto cnabocTb,
HEpPBHOE pPacCTPONCTBO

Anbpgervabi

Bbi3bIBAlOT pasapakeHne CIM3mcToun
060/104KM U AbIXaTeNbHbIX NYTEN,
nopaxatoT LUHC (ueHTp. HepB. CUCT.)




[lpoaosmxkeHune

Kak Ha3biBaeTcs
BellleCTBO

MoyeMy OHO OonacHO

TBépable Bewecrsa (Caxxa u
ApYyrue npoayKTbl M3HOCA
NBUraTenen, aspo3onn, Macna,
Harap)

BnusatoT Ha opraHbl AbIXaHuWs,
cepaeYHO-COCyANCTYIO CUCTEMY U
pa3BuTue (B TOM Uncne
NHTENNEKTYanbHOE pa3BUTHE U
CrocobHOCTb K 0by4yeHunto). Caxa
BKJIOYAEeT 6eH30nmnpeH, no3ToMy
KaHLleporeHHa

CepHucrTble coeanHeHuUs

PasgpaXkatoT CNUM3nNCTble ropna,
HOCa, a3, NpMBOAAT K HapyLLUEHWIO
obmeHa BellecTB. [Npn BbICOKOW
KOHLIEHTPaLMnN — K OTPaB/IEHUIO
opraHusma.




{10 NOMOKeIM Cnacmu Halle 300posbe

= CoO34aHMe OUYUCTHDbIX
COOPY>KEHUM

« CTpounTenbCcTBO HOBbIX
L0pOor, NoA3eMHbIX
rnepexoaos,
TPAHCMOPTHbIX Pa3BS30K

= Pacwmpenne npoe3xen

4yacTu, yaaneHume
CNTy4anHbIX MAapKOBOK




{10 G roMeM A e 300p0ge8

OrpaHn4yeHne ncnosib30BaHus
COEANHEHUN TXKENDIX
MeTannoB, 4O6aBNSEMbIX B
TOMN/INBO

MoBbllLEeHne 3KOHOMUYHOCTH
ABuUraTenemn

Co3aaHue anekTpoMobunen u
aBTOMObUNen, pabotaroWwmx Ha
COJTHEYHOW 3HEpPrum

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




Ncnonb30BaTb COBpeMeHHbIle

CKOpPOCTHbI€ aBTOMOOU/IN, OHMN
bIBaroOT




w HCcrarse

s JKOJOrH4eCKUu
ra3o3JIeKTPOBO3 yKe MPOXOAUT
ocenblo 2007 r ucnpiTaHUA B
Camape.



W, KOHEYHO, Caxarmb Oepeass

=« [epeBbsi rOTOBbI
3aKpbITb HaC OT
YJ/INUHOM rpsi3n
CBOMMM
«pyKaMmn»

= BOT TOJZIbKO Mbl
noyemMy-To Bceé
yaule ux pyoum
noa KoOpeHb




HNcnosib30BaHme TEIJIOBBIX ABUTaTe e JAET YeJI0BEKY OrPOMHbIE
BO3MOKHOCTH M B TO K€ BpeMsi OHO 0Ka3aJI0Ch Hau0oJ1ee CHIbHBIM
(pakTOpOM B paspyuieHUUd NPUPOILI.

= MbI Tak paaguMKaJIbHO U3MEHHUJIN HAIILY CPeay, YTO Tenephb
BbIHY:KIE€HBbI IJIs1 CYIIECTBOBAHUS B 3TOM cpele U3MEHUTH Ce0s




