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CyLliecTBYIOT MHOro cnocoboB 400bI4K
9KOJTOrMYEeCKN YNCTOU SHEPTUN, STO TaKMe Kak
COJIHLE, BETEP, reoTepmMarbHble UCTOYHUKN, BOAA,

BOAOPOA.




OAHO 13 rmaBHbIX 3a4a4 Y4EeHbIX U MHXEHEPOB bbINo
n3obpeTeHne «<4UCToro aBurarens.

« TONNUBHbIN 3fTEMEHT- 3TO YCTPOWUCTBO, KOTOPOE
BblpabaTbIBAET 3NEKTPUYECTBO N3 BOAOPOAA, HO HE
NyTEM CXUraHusl, a NyTemM COeAUMHEHUSA Ero ¢ KUCnopoaom
B XO04e ynpasnsemMoun xumuyeckoun peakuuu. [Npu
NCMNOSIb30BaHNM YNCTOro BOAOPOAa, B OTIINYNK OT
oboralleHHOro BoOgOpPO4OM UCKOMaemMoro Tonnea,
BblOENSAETCA TONbKO Tenso n soga. CoBpeMeEHHbIE
aBNaLMOHHbIE, PAKETHbLIE N aBTOMOOUIIbHbIE ABUraTeENM,
TOMNSIMBHbIE NIEMEHTbI BCE Yallle Ha4ynHatoT
BO3BpaLLaTbCs K YaCTUYHOMY UMM NONTHOMY
ncnonb30BaHUO Bogopoaa. Bogopoa obnagaet uensiv
HabopoM Ka4yecTB, AenatoLnx CErogHs ero
ynotpebrneHne BbIrogHbLIM
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ABuagBuraTenb Ha ————
BOOPOE [1Buratenb ans
MaLwimnHbl BMW



® BopgopoaHble TONNMUBHbIE SNIEMEHTHI
cuuTatoTcs dyaywmm MMpPOBON SHEPIrETUKN
bnarogapsa cBoen apPEKTUBHOCTU U
aKonorn4yeckom 6e3onacHoCTu.

OBJIACTH ITPHMEHEHMA TOIL'THBHBIX 3JIEMEHTOB

ABTOTPAHCNOPT KOMMYHAJIbHOE
XO34UCTBO

(aBTODYycCHI, DonblierpysHbie .
aBTomobunu, camoceansi) {(AomMa u MUKpOpPaWioHsI B
3 KPYMHbLIX TOPoAax, Nocenku
e e CEnbLCKOro ¥ ropoAckoro Tuna)

KENE3HOOOPOXHbIN TONMUBHBLIX 3NIEMEHTOB
TPAHCNOPT obecne4yuBarwT:
BAXTOBbIE MOCEJIKW

maHeBposbii(no 50-100 kBT ot 1. 3n.mowHocTs o7 0.1 BT no 10000 kBT; [—
10 go 100 wr./rog); 2 Tenno ot 2 ao 10000 kBT; ra3oBuKOB, HE(PTAHMKOB,
marucTpansHslii (no 1000-4000 3. MNuteesyte Boay Ao 250 r/kBr.u. reonoros (no 100-500 kBT o1 50
Ao 500 wr./roa)

kBT o1 25 go 200 wr.froa)

BYPOBbIE YCTAHOBKHW

BOAHbLIV TPAHCNOPT
(peuHoit u Mopckom
kaboTaxHbIi)

(HazemHble U Mopckue)

_ NOPTATUBHLIE KATOOHASA 3ALLUUTA, XUMWUYECKUE
CEJIbCKOE XO34AUCTBO WCTOYHUKWN NUTAHUA W3MEPEHUA U CBA3b NMPOU3BOACTBA

(MoBunbHEIe TENEedOoHbI, Ha MarMcTpanbHbIX ¢ NoBoYHBIMKM
KOMMNbIOTEPLI, ObITOBAA rasonposogax (no 2-5 kBt ot BOAOPOAOCOAEPXALMMHU

3NeKTPOHHAA TEXHUKA U Ap.) 100 no 200 wr./roa) npoaykTamMu

(aepesHun, KOTTEdAXK, NTULE- U
XUBOTHOBOAYECKNe chepmbl)
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® XuMun4yeckue peakumm B TO nayT Ha crnieumnaribHbIX MOPUCTbIX
arnekTpoaax (aHoae u Katoae), akTMBUPOBAHHbLIX nannagnem
(Mnn gpyrumm MmeTannamm nNaTtuHOBOW rpynnbl), rae XMMuyeckas
9Heprusd, 3anaceHHas B Bogopoae 1 Kucrnopoae, apdPekTUBHO
npeobpasyeTca B ANeKTpnYeCcKyto aHepruto. Bogopon
OKMCIAETCA Ha aHoAe, a Kucropos, (Mnv Bo3ayx)
BOCCTaHaBNMMBAETCHA Ha KaTtoae.



Katanunsatop Ha aHofe yCKOpPSAET OKUCIeHne BOOOPOAHbIX
MOMNEKYN B BOAOPOAHbIE MOHLI (H+) n anekTpoHbl. BogopoaHbie
NOHBbI (NPOTOHbI) Yepe3 MeMOpaHy MUTPUPYIOT K KaTtoay, rae
KaTanusaTop KaTtoda Bbi3blBaeT 0Opas3oBaHne BoAbl U3
KOMOMHaUMM NMPOTOHOB, 3NEKTPOHOB U Kucnopoda. MNoTok
9JTIEKTPOHOB Yepes BHELLHNW KpYyroobopoT nponssoauT
SNIEKTPNYECKUIN TOK, KOTOPbIN UCMOSb3YyeTCs pasnnyHbIMU
noTpedutensamu.



[Tlpobriema B TOM, 4TO ANA 3P PEKTUBHON paboTbl T3 HYXHb
KaTanusaTtopbl. B kauecTBe Katanma3aTtopoB B TOMSIMBHbLIX 3fIEMEHTaX 4alle
BCEro NPMMEHSAIOT NNaTUHY N €€ CrnnaBbl C HEe MEHEE AparoueHHbIM
nannagnem. 3ToT Matepuarn No3BoseT 3Ha4YUTESNbHO 0brnerynTb npouecc
noHnsauum sogopoga. OgHako B npoLecce HaHECEHUS OOPOroCTosALLEN
nnaTuHbl Hanbornee pacnpocTpaHeHHbIM METOAOM aldporpadumn ee notepu
OOCTaToO4YHO BENUKK, YTO elle boree yaopoXKaeT KOHEYHbIN NMPOaYKT



Texacckue cneumnanucTtbl Bo rnase ¢ [lutepom
CTpaccepom npegnaratoT UCNonb30BaTh Chnnas
nnaTUHbI C KOBansLToM N Meab. HoBbIN
KaTanusaTop npeacraBnseT cobon YyacTuubl
cnnasa, cogepXxaHue Metanna B KOTOPbIX
N3MEHSAETCA OT NOBEPXHOCTU K A4pY: MOBEPXHOCTb
yacTuy, oboralleHa nnaTtMHou, a apo COCTOUT
NpPeUMyLLECTBEHHO N3 Meaun n kobansta. [epBble
UCMbITaHUA 3TOro KartanmaaTtopa nokasanu

9O PEKTUBHOCTb, MPEBLILLIAIOLLYIO aHanoOrM4HbIN
NnokKasaTtenb COBPEMEHHbIX KaTanm3aTopoB asis
TONSMBHbIX 3NIEMEHTOB B 4—5 pa3. Boobasok
HaHOKaTanM3aTop okasaricAa CyLEeCTBEHHO
OeLlieBre.



B oTnnymmn ot akkymynsitopa n 6atapeex,
T3 He ncrowaeTca n He TpeodyeT
nepesapsiikn; oH paboTaeT, noKa noaaeTcs
TONSUBO.

Poccuna nmeetT yHuUKanbHble JOCTUXKEHUSA B
obnactu paspaboTkn TA. OgHako noka 4To
CBOM BO3MOXXHOCTU Mbl HE NUCMOMb3yeM B
JOCTaTo4YHOU Mepe, obpekasa cebd He
TONBKO HA OTCTaBaHME B NEPCNEKTUBHOM
obracTtu aHepreTuku, Ho B byaywiem
CTaBuM cebs B 3aBUCUMOCTb OT MUPOBOU
9KOHOMUYECKOM U NONUTNYECKON
KOHBIOHKTYPHI.
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® Ecnu BepuTb yTBEPXKOEHWUIO KPYMHEWULLErO BOPOTUNMDI
MOOUNbHOro busHeca, komnaHum Nokia, oT TONNMUBHbIX
9JIEMEHTOB B KA4YeCTBe aKKyMYIATOPOB AJ19 COTOBbIX
TeneoHOB HacC OTAEeNseT Kakaga-To napa net. B TonnmMBHbIX
afileMeHTax UCTOMHUKOM 3HEPrun ABMAETCA BOOAOPOA, MeTaHOorM
NN STUNOBLIN CMNPT, KOTOPblE OKUCNAKTCA KNCNOPOAOM Npu
y4YacTuu NNaTUHOBOrO Katanusartopa
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® AsTtomobunb Toyota FCHYV, paboTtarowmn Ha Bogopoae, npoexarn
paccTosHmne B 560 km mexay Ocaka u Tokno 6e3 nocneayroLen
aosanpaBku. B nitone ssnoHckmne nHxeHepbl paspabotanu TEXHOMOrMIo,
KOTOpas no3BOSsET YBENNYNTL AaBneHune B bake ¢ sogopoaom ao 70 Mlla.

HoBLLECTBO MO3BONSET YBEMNYNTL PACCTOAHME, KOTOPOE aBTOMODUIb
MOXET npoexartb 6e3 gosanpaBkuy, Ha 660 KM.



TPAKTOP HA
BOAOPOOHOM
TOIMNJINBE




