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BOJOPO/ — kak TomiiuBo 0yaymero.

Ienv uccnedosarnus — nmoxa3aTb, UTO BOAOPOIA MOZKET ObITh aﬂbTepHaTHBHOﬁ

3aMEHOU APYIrdM BHIAM
Tonausa.

3adauu ucciedoeanus :

1. TIpoaHaTU3UPOBATH XapPAKTEPUCTHKH BOOPO/IA MO JAHHBIM

JATEPATYPHLBIX HCTOYHHUKOB.

2. BBISIBHTH H MOATBEPAUTDb HACH0 HCITOJIB30BaHUS BOA0pPOaa, KaK APyroro

BH/J1Aa TOILJINBA.

3. IIpoBecTH IKCIIEPUMEHT 10 MOJYYE€HHUIO BOJOPOAA B IOMAIIHUX YCJIOBHUSIIX.
BBenenue

[TormyIsIpHOCTH AJIEKTPOMOOMIICH B TIOCIICTHEE BPEMsI HECKOJIBKO 3a/IBUHYJIA HA
BTOPOM IIJIAaH aBTO HA TOIUIMBHBIX 3JIEMEHTaX. TeM HE MEHEee BOJOPO TOTOBUTCSA
1aTh 00 AJIEKTPUYECTBY, U CETOJIHSI Mbl IOCMOTPUM Ha MEPCHEKTUBBI ATOTO

AJIEMEHTA B DPHEPTreTUUECKOM OYIyIIeM TIJIaHETHI.
Yro Takoe Bogopon?

Boaopon — 310 caMblii IPOCTON U pacpPOCTPAHEHHBIM XUMUYECKHAN 3JIEMEHT BO
BCEJICHHOM, Ha I0JIF0 KOTOPOTo npuxoautcst 74% Bceld N3BECTHOM HAM MAaTEPUHU.
NmMeHHO BOAOPOA UCIOJIB3YETCS 3B€3/1aMu, B TOM uucie U ConHueM, 1is
BBICBOOOK/ICHUSI OTPOMHOTO KOJIMYECTBA DHEPTUHU B PE3YJIHTATE TEPMOSICPHBIX

pEaKIuu.
HNurepec k Bogopoay

I/IHTCpeC K BOOOPOAY, KaK K aJIbTCPHATUBHOMY HUCTOYHUKY SHCPIruu, B IIOCICIHHUC

ACCATUIICTUS BbI3BAH ABYM (l)aKTOpaMI/I.



Bo-nepBbIX, 3arpsA3HEHNEM OKPYKAIOLIEN CPEAbI NCKONIAEMBIM TOIIJIMBOM,
SABJISIOIIMMCS OCHOBHBIM HCTOYHUKOM 3HEPTHM Ha JAHHOM JTale Pa3BUTHUSA

OHUBUIIN3alluN.

BO-BTOpBIX, TCM q)aKTOM 4TO 3allaCbl UCKOIIACMOI'0 TOIIIMBA OTPAHHUYCHBI U I10

OIIEHKaM IKCIIEPTOB OYyAYT UCTOIICHBI IPUOIM3UTEIIBHO Yepe3 MIEeCThACCAT JIET.
IKOJOTHYHOCTH BOJOPOA

Bonopon, kak BpoyeM U HEKOTOPhIE APYTUe aJbTePHATUBEI, SIBJSECTCS PEIICHUEM
BBINIETNIEPEUNCIICHHBIX TTpo0seM. Mcnonb30BaHne BO10PO/1a TPUBOIUT K HYJIEBBIM
3arpsA3HEHUSIM, TTIOCKOJIBKY B PE3YJIbTATE BBIICICHUS YIHEPTUHN TOOOYHBIMU

MPOAYKTaMU SBJISIIOTCS JIMIIB TETUIO U BOJIa, KOTOPhIE MOTYT OBITh UCIOb30BAHbI
MMOBTOPHO JJIA PYTUX LeJel. 3anackl BOAOPOAa TAaKKE OYEHb CI0KHO UCTOIIUT,
YUYUTBIBasl 4TO OH cocTaBisieT 74% BemecTBa Bo BeenenHon, a Ha 3emiie BXOIUT B

COCTaB BOJHbI, KOTOpOﬁ IMOKPBITO ABC TPETHU IMOBCPXHOCTHU IIJIIAHCTHI.
OT1anune OT HCKONAeMbIX HCTOYHHKOB

B oTinune oT MCKOmaeMbIX MCTOYHUKOB HEPTUU (HEPTH, YIIIs, TPUPOTHBIX
ra3oB), BOJIOPO/I HE SBJISIETCS TOTOBBIM K MCIOJIB30BAaHUIO UICTOUHUKOM SHEPIHUH, a
CUUTAETCS €€ HocuTeNneM. To €CTh B34Th BOJOPO/ B YUCTOM BUJE KaK Yrojib U
MCIIOJIH30BATh JJIS MOJYYEHUSI YHEPTUU HEBO3MOXKHO, HEOOX0IMMO CHavasa
MOTPATUTh HEKOTOPYIO SHEPTHUIO JIJISL TOTO YTOOBI MOTYUYUTh YUCTHIA BOJIOPO/T

TPUTOHBIN U1 UCIIOJb30BAHUS B TOIUIMBHBIX JJIEMEHTAX.
IMoayyenue Bogopoaa

Haubonee pacnpocTpaHeHHBIM U HEIOPOTMM METOI0M MOJIYYEHHS BOJIOPOIA
CUMTAeTCsl MapOBO pU(POPMHUHT, B KOTOPOM HCHOJB3YIOTCS YTIIEBOIOPOIbI
(BelmecTBa COCTOSIINE UCKITIOYUTENIBHO U3 yIiepoaa U Boaopoaa). Bo Bpems
peakiuu Bojbl 1 MeTaHa (CH4) mpu BbICOKHMX TeMmrepaTypax BbIAENsETCs 00JIbIIOe
KOJIMYECTBO BoAopoaa. HemrocrarkoM MeToaa sBisieTcs TO, YTO HOOOUHBIM
MPOAYKTOM PEAKIINH SBJIAECTCS YIICKUCIBIHN a3, NOCTyHaoINi B aTMOC(Epy TOUHO

TaK XK€ KaK U IIPHU C)KUTaHUHU UCKOIIACMOT'O TOIINIMBA, YTO COOTBCTCTBCHHO HE



CHMKACT BBI6pOCLI MMAaPpHUKOBBIX I'a30B HCCMOTPA Ha UCIIOJIb30BAHHC

AJBTCPHATUBHOI'O HCTOYHHKA SHCPI'UH.

[TomyunTh BOZOPOJ MOKHO U B ITpoliecce 3ekTpou3a. [Ipu npornyckanuu
AJIEKTPUYECKOTO TOKA Yepe3 BOAY, IPOUCXOJIUT €€ pa3/eIeHHe Ha COCTAaBIISIIOIINE

XUMHUYECKUE AJIIEMEHTBI B PE3YJIbTATE YETO MOIYYatoT BOAOPO U KHCIOPO/I.
AJIbTEepHATHBHOE MOJYy4YeHHe BOJOpPoaa

Hanpumep, npu Hamu4uy COTHEYHOTO OCBELICHUS POYKTOM
KU3HEJIEATEIbHOCTH HEKOTOPBIX BOJOPOCIICH U OaKTepUil TaK:Ke MOXKET OBbIThH
BOJI0OpoJI. HekoTopelie 3 3TUX OaKkTepuil MOTYT MPOU3BOJIUTH BOJOPOI MIPSIMO U3
OOBIYHBIX OBITOBBIX 0TX0/10B. HECMOTpsi HA OTHOCUTENBHO HU3KYIO A(h(PEKTUBHOCTH
ATOT0 METO/Ia, BO3MOKHOCTh IepepadaThiBaTh OTXOIbI JIEAET €0 TI0CTATOYHO
MEPCIIEKTUBHBIM, OCOOEHHO C YY4E€TOM TOT0 4TO 3(P(HEKTUBHOCTH MPOIIECCa TOCTOSIHHO

MOBBIIIAETCA B PE3YyJIbTaTE CO3/JaHUS HOBBIX BUJIOB OaKTEPUil.
Cdepbl npuMeHeHU

BonopoHbie TOMIMBHBIE 3JIEMEHTBI MOTYT IPUMEHSATHCS TPAKTUYECKH B JIIOOOM
BHJIE TPAHCIIOPTA, B CTALIMOHAPHBIX UICTOYHUKAX SHEPTUH JJISI IOMOB, a TAKXKE B
HEOOJIBIIMX MOPTATUBHBIX, MHOTJIA KAPMAHHBIX YCTPOMUCTBAX, AJIsl TEHEPUPOBAHUS

ANEKTPUYECTBA, UCTIONB3YEMOTO APYTUMHU MOOMIBHBIMU YCTPOUCTBAMMU.

Eme B 70-X roax mpormuioro CToyieTus Boaopo 1 Hadanu npuMeHsaTh B NASA mis
BBIBOJIa PAKET M KOCMHUYECKUX IIaTJIOB Ha opouTy 3emiu. Bomopo ucnons3yercs u
MO3KE JIJIs1 TOTYUYEHHUSI DJICKTPUUYECTBA HA IATIIAX, a TAKXKE BOJbI M TEIIa B KAUE€CTBE

MOOOYHBIX TTPOYKTOB PEAKITUH.

Ha texymuit MOMEHT HauOOJIbIITNE YCUIIUS HAIIPaBJICHBI HA MPOABMIKEHUE BOIOPOIA

KaK TOIUIMBA B aBTOMOOMJIHBHOW WHIYCTPHHU.
CpaBHeHHe BOJOPOJHBIX U JIEKTPHUYECKUX ABTOMOOWJIENH

Yy KaXXJ0I'0 U3 BAPpUAHTOB €CTb CBOU MMPCUMYIICCTBA U HEAOCTATKH.



3anpaBoyYHbIE CTAHIIMU T0]] BOJIOPOJAHOE TOIIMBO rOpa3zo Mpolle caenaTh Ha 06ase
TEeKyIuX OCH3MHOBBIX 3alPABOK, YETO HE MOXKHO CKa3aTh 00 HHMPACTPYKTYpE s

QJICKTPHUICCKOI'O «3apsaga» TPaHCIIOPTHBIX CPCACTB.

3anpaBka BOJOPOJIOM IO BPEMEHH CpaBHHMMa C 3alIPaBKON OCH3MHOM, M 3aHUMAET
HECKOJIbKO MUHYT, @ BOT MOJIHBIN 3apsij] JJIEKTPUUECKUX aKKyMYJISITOPOB Ha TEKYIIUN
MOMEHT B JIy4IlIeM ciiy4ae rnpousBoauTtcs 3a 20-40 munyT. C 1pyroil CTOpOHBI
ANEKTPOMOOWIH 00J1aJal0T TEM MPEUMYIIIECTBOM YTO UX MOKHO MOJKIIOYATH K
PO3ETKE HETIOCPENCTBEHHO IOMa, U €CIIU JIeJIaTh 3TO HOYBIO TO MOYKHO 3KOHOMUTH Ha

ANEKTpO-Tapudax.
J{ajIbHOCTD NepeMenieHust

JlucTaHus NEPEMEILIEHNS] COBPEMEHHBIX BOJIOPOJHBIX AaBTO COCTABIISAET
npu6sm3uTeNnbHo 500 KM, 4TO 3aMETHO OOJIbLIE YEM B TUIIMYHBIX JIEKTPOKapax,
KOTOPBIE HEPEIKO MOTYT nepemMerarbes uib Ha 150-200 km. Cutyanus
U3MeHUIach nocie nosacHus Tesla Model S, ogHako naxe 3TOT 3JeKTpoOKap

croco0OeH mepeMeniaThes 0e3 103apsaaKu Ha paccTossHue He 6omee 430 k.
KIIJ

Takue 1udpel 10cTaTOUHO HEOXUAaHbl eciiv yuecTh KIIJI cooTBeTCTBYIOMUX
TUTIOB ABUTaTeNeH. [ 0OOBIYHBIX OCH3MHOBBIX JBUTATENICH BHYTPEHHETO CTOPAHMS
KIIl coctaBnsier npubausutenbHo 15%. KIIJI aBTO Ha TOMIMBHBIX 2JIEeMEHTaX —
50%. KII/[1 anextpomobuneit — 80%. Ha nanubiiit MomenT xkontepun General
Electrics paboTaer Hall TOTUTMBHBIMHE dJIeMeHTaMU ¢ 65% 3¢ (EKTUBHOCTHIO U
yTBepxkaaet uyto ux KIIJI moxeT ObITh MOBBIIIECH 10 95%, 4TO O3BOJIAT 3amacath J10

10 MBT snekTpudeckoil s3Hepruu (mocjie npeodpa3oBaHusi) B OJTHOM DIIEMEHTE.
Bec 0aTapei u ToninBa

Onnako caadbIM MECTOM 3JISKTPOKApOB SABJISIOTCS camu Oatapen. Hanpumep B Tesla
Model S ona Becut 550 kr, a mosHbIH Bec aBTO coctaBisieT 2100 Kr, 4TO Ha mapy
COTEH KUJIOTpaMM OOJIbIIIe Beca aHAJIOTMYHOTO BOJOPOIHOTO TPAHCTIOPTHOTO

cpenctBa. Bec 310l 6atapen kK TOMy K€ HE YMEHBIIAETCS IO MEepe MPEOI0JICHHUS



AUCTAHIINH, B TO BPCM: KaK BBIpa6OTaHHOC TOILUIMBO B O€H3MHOBBIX U BOIOPOJHBIX

aBTOMOOMUJISIX TIOCTETIEHHO JIeJIaeT MaIlluHy Jierye.
OTpuuaresbHbIe TeMIIEPATYPbl

ABTOMOOMIM Ha TOIIJIMBHBIX 3JIEMEHTaX, Kak U 00bIYHbIEe OEH3UHOBBIE aBTO,
HCTIBITHIBAIOT OMpe/esieHHbIE TPOOIeMbl Ha MOpo3e. BHyTpu cambIx OaTtapeil MokeT
cofiepKaTbcsl HEOOJIBIIOE KOJTMUECTBO BOJIbI, 3aMep3arolliee Npu OTpULATEIbHBIX
TeMIIepaTypax U npuBodilee 0atapeu B HepaboTocnocobHoe cocrosiHue. [loce
nporpesa 0arapeu OyayT paboTaTh HOPMAJIbHO, OJIHAKO BHaYaJjie 0€3 BHEIIHETO
o0orpeBa, OHU JIUOO HE 3aBOASATCH, JINOO pabOTAIOT HEKOTOPOE BpEeMsI Ha

HOHIKEHHOI MONTHOCTH.
OneIT

BoauTenu 3Ha10T, 4TO OOBIYHBIN JBUTATEND aeT 7-8% OKucH yriepojia B
BBIXJIOMHBIX Ta3ax, B Jy4llleM cliydae (€CJIM XOPOoIlo OTperynupoBath) 10 2%. Ho
UCIIBITaHUS TIEPBOTO JIBUTATENISI C TOIUTMBHOM CUCTEMOM MOKa3aju, YTO COJEPIKaHHE
OKHCH yTJIEpOJia COCTABUJIO 8 COTHIX J10JIE€H MpolieHTa.. Ho rimaBHOE - KOTUYECTBO

TOKCUYHBIX BBIOPOCOB B aTMOC(hEpE YMEHBIIIMIOCH B 3 pasa.

I/ICXO,Z[H N3 3TOI'O OIIbITA A HOHpO6YIO BBISICHUTH HACKOJIBKO CHU3HUTCA COACPKAHUC
BpCAHBIX BCHICCTB B BO3AYXC, CCJIN IIPUMCHHUTL BOJAOPOAHOC TOIIZIMBO HA

aBTOMOOMJIAX.

Opnun aBuraresns BeIOpacbiBaeT B arMochepy 7-8% yraphoro raza (CO), a 1
ToruMBHBIN BUraTens — 0,08%. PazHuIa kojoccaibHa U cocTaBiseT 87,5 pas.
OG61ue BEIOPOCH aBTOTpaHCIopTa cocTaBisioT 21,5-22,7%. MoxkxeM nocuuTarh
CKOJIBKO MPOIIEHTOB COCTaBUT BHIOPOC OT 100 ThICSY aBTOMOOMIICH, €Ciiu

MCII0JIb30BaTh BOJOPOAHOE TOILIUBO.
22% - 700 000
x — 8000

x=22,7*8000/700000



x=0,25%

910 3HAYUT, 9YTO IIPU UCIIOJIb30BAHUH BOAOPOIHOI'O ABHUIaTC/ISI KOJINYICCTBO

BBEIOPOCOB BPE/IHBIX BEILIECTB CHU3UTCS B 88 pas.
BriBOa

Kak 710 yacTto 6I)IB8,€T, MHUDP HC ACIUTCA Ha Oeoe u YCPHOC, U BOAOPOA HEC CTAHCT
CANHCTBCHHBIM HCTOYHHUKOM SHCPIUH B 6yzxymeM. DTOT 2JIEMEHT COBMECTHO C
APYIrUMHA aJIbTCPHUTBHBIMU NCTOYHHUKAMU S9HCPIUU CTAHCT YaCTbIO PCIICHUA
HpO6JICMI)I 3arpsA3HCHUA 0pr>1<a}omeﬁ CpCAbl U UCYC3HOBCHHUA ITPUPOAHBIX

HCKOIIAa€MBbIX PECYPCOB.



BOAOPOA - KaGK TONAUBO

OyaAyLLero

Y10 Takoe
BoaopoA?

Bopopos — 3T0 camblii NPOCTON U PacNPoCTPaHeHHbIN
XUMMUHECKMI 3NEMEHT BO BCERNEHHOM, Ha AONK KOTOPOro
npuxoautca 74% Bceit U3BECTHOW HamM MaTepUM.
MMEHHO BOAOPOA UCNONL3YETCA 3B8E343MK, B TOM “Mcne
1 ConHuem, oNA BbICBOBOKAEHNA OrPOMHOrO
KONMYECTBA IHEPIUM B PE3yNbTaTE TEPMOAAEPHDBIX
peaKkumi.




UHTepecC K BOAOPOAY

UHTEepec K BOAOPOAY, KaK K ANbTEPHATUBHOMY UCTOMHUKY
IHEPTUK, B NOCNEANNE AECATHNCTHA BbISBAM ABYMA
dakropamu.

Bo-nepssix, 3arpA3HEHUEM OKPYHAEOWEN cpeas
UCKONAEMbIM TONANBOM, ABNAIOLMMER OCHOBHBIM
METOMHMKOM SHEPrHM Ha AAHHOM 3Tane passuTus
TUEP R IPEET TR

Bo-BTOPbIX, TEM GEKTOM HTO 3aNacki MCKONZEMOTo
TONNMBA OrPaHUYEHbI U NO OLEHKAM SKCNepTos ByayT
MCTOLLEHBI NPUBNMSMTENBHO Yepes WeCTbARCAT Ner.

SDKOAOINMYHOCTDb
B OAO pOAa Boaopoa, KaK BnpoYem M HeKoTopble apyrue

ANbTEPHATHUBLI, ABNALTCA PeLLeHHem
BrlWENepesHcaeHHbIX Nnpobaen. Mcnons3osanune
BOAOPOAA NPUBOAKUT K HYNESHIM 3arpASHEHUAM,
NOCKONbKY B PE3YNLTATE BBIAENEHWURA IHEPTHI
NOBO4HbIMK NPOAYKTAMKM ABARIOTCA NKLWb TEMAO M
BOAA, KOTOPbIE MOrYT BbiTo UCNONDICBAHDI NOBTOPHO
ANS APYTHMX Uenei. 3anacel B0A0POAA TAKKE OUEHD
CNOMHO UCTOLUMTD, YHHTbIBAA 4TO OH cocTrasnser 74%
BewecTsa 80 BcenleHHOM, a Ha 3emne BXCAMT 8
COCTas BOAbI, KOTOPOH NOKPHLITO ABE TPETH
NOBEPXHOCTH NNAHETH.




OTAMuYME OT
UCKONaeMbIX
UCTOYHUKOB

B OTAMYME OT UCKONAEMbIX UCTOMMUKOB sHepriuun (Hedrth, yraa,
NPUPOAHDIX ra308), BOAOPOA HE ABNALTCA FOTOBbLIM K
MCNONBI0BAHMI0 MCTOMHUKOM 3HEPTMM, @ CHUTRETCA ee
HocuTenem. To ecTb B83aTh BOA0POA, B YUCTOM BHAE KAK Yronb 1
WCNONB30EaTL A/IA NONYHEHHUA IHEPTUWN HEBO3MOXKHO,
HeobxoaMMO CHaYana NOTPaTUTL HEKOTOPYIO SHEPIUIo ANA
TOro 4TCBb! NONYYUTD YMCTBIR BOAOPOA NPUIOAMbIR ANA
MCNONB30BAKWUA B TONAWBHBIX 3INEMEHTAX.

lNoAy4yeHHue BoAOpOAQ

Haubonee pacnpocTpaHeHHbim U HEAOPOrMM METOZ0M
NONYYEHHUA BOJOPOAA CHUTALTCA NAPOBOI PUDOPMUHT, B
KOTOPOM MCNONL3YIOTCA YrAEBOA0POAS! (SEWECTBa
COCTOALME MCKNIOHUTENDHO U3 Yrnepoaa U Bogopoaa). Bo
spemsa pearuMu soabl 1 metaHa (CH4) npu swicokmnx
Tenmneparypax soigenserca Sonoloe KoNUYeCTso
soaopoaa. HeaocraTkom MeToAa ABNRETCA TO, YTO
noboYHBIM NPOAYKTOM PEAKUMM ABNAETCA YTASKUCAbIN ras,
NOCTYNAOLWMA B aTMocdepy TOYHO TaK e KaK 1 Npu
CHUMEGHHUW MCKONAeMOoro TonNAuea, N70 COOTBETCTBEHHO He
CHMMAET BbIBPOCH! NAPHHUKOBLIX FA308 HECMOTPA Ha
HCNONDIOBAHME ANBTEPHATHBHOMO MCTOYHUKA AHEPrrM,




NoAy4yeHue BoAOpOAT

MonyuuTs BOAOPOA MOXHO U 8 NpoLecce
3neKTponusa. Npu NPoNycKaHum
3INEKTPUMECKOrO TOKa Yepes soay,
NPOMUCXOAMT ee pasaeneHue Ha
COCTABNAOLME XMMUHECKUE SNEMEHTLI B
pesynbraTe Mero NoAy4alT 80A0poa 1
Kucnopoa,.

AAbTEPHATUBHOE
NOAy4eHUEe BOAOPOAQ

Hanpumep, Npu HaNHYUKM CONHEYHOTO OCBELEHMA NPOAYKTOM
HMHUIHEAEATENBHOCTH HEKOTOPBIX BOAOPOCASH 1 DakTepuit
TaKme moxmer BbiTo Bogopoa. HexoTopbie u3 atux BakTepuii
MOTYT NPCU3BOAUTE BOAOPOA NPAMC U3 0BbIMHBIX ByIToBBIX
0TX0A08. HECMOTPA HA OTHOCHTENBHO HU3KYI0 adderTHBHOCT

. I y 3TOr0 METOAE, BO3MOXKHOCTL NepepabarvisaTe oTxoAL genaer
‘ £r0 AOCTATOMHO NEPCNEKTUBHBIM, OCODEHHO € YMETOM TOr0 HTO
- . 3 deKTUBHOCTD NPOLECCA NOCTOAHMKO NOBLILALTCA B
— Pe3ynbTaTe CO3AaHMA HOBLIX BMACB DakTepuit.




Cdhepbl npUMeHeHus

BoacpoaHbie TONNHBHDIE ANEMEHTB! MOTYT NPUMEHATHCA
npakrvueckn & Nobom suae TPAKCNOPTa, B CTALMOHAPHBIX
WCTOMHMKAX IHEPTMKM ANR AOMOB, 3 TaKHKe B Hebonbwmnx
NOPTATUBHbIX, MHOTAA KAPMAHMbIX YCTpOHcTBaX, ANns
TEHEPUPOBEHWA INEKTPUYECTEAE, MCNONBIYEMOrD APYTMMH
MOBMNBHBIMK YCTPOHCTBANMM.

Ewe B 70-x rogax NpPoWANOro cTONETHA BOGOPOA HaYanu
npumenats 8 NASA ANR BbiBOAS PAKET U KOCMHYECKHUX LIATACE Ha
opbuTy 3emnu. Bogopog MCNONb3YETCR M NO3XKE N8 NOAYHEHHA
NEKTPUHECTEA HA LIATNAX, @ TAKXKE BOABI M TENNa B KayecTse
NoBO4HbIX NPOAYKTOB peaKumun.

Ha TeryLWHit MOMENT HauBONbLIME YCMAKA HaNPaBaeHbl Ha
NPOABHKEHHE BOAOPOAE KaK TONNMBEE B 38TOMOBUALHOM
HHAYCTPH A,

CpaBHeHHe BOAOPOAHbBIX
U SAEKTPUYECKUX
aBTOMODOUAEH

Y HaMA0r0 U3 BIPHAKTOB €CTh CBOM NPERMYILECTES M
HEAOCTATHA,

3anpasoyHble CTAHUMK NOA BOAOPOAHOE TOMNKWED TOpasao
npoule caenatb Ha Gasze Texywmx GeHIMHOBLIX 3aNPaBsoK,
YEro He MOXHO CHa3aTh 06 HppacTpykType AnA
INENTPMUECKOTD HIAPAAAN TPAHCNOPTHBIX CPEACTB.,

Banpasua BOAOPOAOM NO BPEMEHW CPaBHUMA C 3anpaakoﬁ
GEHINHOM, M 33HHMIET HECKONBKO MHHYT, 3 BOT NONHLIA
33pAaa INeKTPUHEeCHUX dRRYMYNATOPOB Ha rekyumﬁ MOMEHT
B IYHWEM CAYM3E NPON3BOAMTCA 33 20-40 mukyT. C Apyrod
CTOPOHBI 3NEKTPOMOOMAN ODNINAKT TEM NPEAMYLLECTBOM
HTO MX MOXHO NOARNIOYATE K POISTHE HENOCPEACTEEHHO
[AOM3, ¥ ECNK AENATH 3TO HOYbLIO TO MOMHO IKOHOMMTE Ha
anerrpo-Tapudax.



AAQABHOCTB
nepemeLlLeHus

[Aucranuua nepemeiteHus cospemMeHHbix BOAOPOAHBIX
asro cocrasnaer npubnusurenoro 500 km, 410 3ameTHO
DONbWE HeM B TUNUYHBIX 3NEKTPOKaPax, KoTopble
HePEeAKO MOrYT nepemeltaTscs AMws #a 150-200 k.
CHTYaUMA W3meHunack nocne nossneHua Tesla Model S,
OAHAKO fare STOT aneKrpokap cnocoben
nepemewsarbca 6es A03apAAKKM HA PACCTOAHME He
bonee 430 km.

Takue undpbl AOCTATOUHO HEOKMAAHHDI BCAK YHeCTD
KNA coorsercrsyiowmnx Tvnos asurarenei. Ana obbimbix
OeH3MHOoBRIX ABUraTenei BHyTpeHHero cropanua KNj
cocrasnaer npubnausurenoro 15%. KNZQ asro Ha
TONAMBHBIX 3nemenTax — 50%. KN anektpomobunei
— 80%. Ha panmoiil momenT xoHuepH General Electrics
paboTaer Hag TONAMBHbLIMK anemerHTamn ¢ 65%
appekTUsHOCTLIO K yTeepxaaeT 4To ux KN moxert boime
nosoiwex o 95%, 4to nossonar sanacarb go 10 MBT
3INEeKTPUHECKON 3HEPruKn (nocne npeobpasoBatus) B
OQHOM 3NEMeNTE,




Bec 6aTapeu u
TOMNAUBA

OTpuuaTeAbHbIe
Temnepartypsl

OAHaKo cnabuim MecTom 3NeKTPOKaPO. ABARKOTCA
camu Batapen. Hanpumep & Tesla Model $ oHa secuT
550 kr, a nonubiit sec asto cocrasnaer 2100 kr, 410 Ha
napy coTeH Kuaorpamm Bonble BECa 8HaNOTHYHOTO
BOAOPOAHOIO TPAHCNOPTHOrO cpeacTaa. Bec aroil
DaTapen K TOMY HE HE YMEHBLWAETCA N0 Mepe
NPEOAONEHMA ANCTAHIUMK, B TO BPEMA KakK
BbipaboTaHHOe TONNMBO B GEHSMHOBBIX M BOJOPOAHDIX
aBTOMOBUAAX NOCTENEHHO ASNZET MAWHHY Nerve,

ABTOMOBMAK Ha TONAMBHBIX 3NEMEHTAX, KaK U 0DBINHBIE
BEH3IUHOBbLIE 38TO, UCNBITHIBAKOT ONpeaeneHHsle npobnemsl
Ha Mopose. BHyTpu cambix BaTtapein MoXeT cogepmaToca
HEDBONbWOS KONWHECTED BOADI, 33MEP3aI0WES NPKH
OTPULATENBHBIX TEMNEpaTypax 1 Npusoasee Batapen 8
HepaboTocnocobHoe cocToaHuMe. Mocne nporpesa batapeun
ByayT paboraTte HOpPManeLHO, OAHAKO BHavane bes
sHewHero oborpesa, oHu "nbo He sasoaarca, nubo
paboTaKT HEKOTOPOE BPEMA HA NOHWMKEHHOW MOLIHOCTH.



BoauTenu 3HakoT, 4To obulvHbIA asvratens azet 7-8%
OKWCH YTAEPOAE B BRIXIONHBIX ra3axX, 8 NYMWEM
chy4ae (echm xopowo oTperynmposarts) Ao 2%. Ho
WCNbITAHKA NEPBOro ABMTaTENA C TONUBHOM
CUCTEMOM NOKA3ANK, YTO COALDPMAHMNE OKMEH
yrnepoaa coctaeuno 8 coteix gonei npouekTa.. Ho
rNaBHOE - KOMWMYECTBO TOKCHYHBIX BbiDpocos 8
atmocdepe ymerblnnoch 8 3 pasa.

Wcxoas 13 3Toro oneita A Nnenpobyto BbIACKWTE
HACKONDKO CHUSHTCA COALPMANUE BpeAHDIX BewecTs
B BO3AYXE, ECAM NMPUMEHNTE BOAOPOAHOE TONAMBO Ha
asTomobunnax.

Oanm asuratens sbibpacoisaer & atmochepy 7-8%
yraproro rasa (CO), a 1 ronnuenbiii gsurarens — 0,08%.
PasHuua Konoccanbxa u coctaenser 87,5 pas. Obwue
sbibpochl asroTpancnopra cocrasnaior 21,5-22,7%.
Moem NOCHKUTATS CKONLKO NPOUSHTOB COCTABWUT
sbibpoc or 100 thicad asTomobuneil, ecnmn HCNoNb3oBaThL
BOAOPOAHOE TONNHBO.

22% - 700 000

x— 8000

x= 22,7*8000/700000

x=0,25%

370 SHAYMT, YTO NPU UCNONDIOBAKNK BOAOPOAHOTIO
ABHraTens KONWYECTSo SbIDPOCOs BpeaHLIX BEWECTS
cHusurca B 88 pas.



BbIBOA

Kak 310 yacto Gbisaer, MUp He genunrca Ha 6enoe 1 YepHoe, U BOAOPOA HE CTAHET eAUHCTEEHHbIM
MCTOUHMKOM aHeprin 8 Byayuiem. 3TOT INEMENHT COBMECTHO C APYTMMM ANLTEPHUTEHDIMKH MCTOYHUKAMM
IHEPTUM CTEHET YACTBIO PELEHWA NPOBAEME! 32rPASHEHWUA OKPYHEIOWEN CPEabl ¥ MCHESHOBEHWA
NPUPOAHDIX MCKONAEMbBIX PECYpCOB.

CNACUbO 3A BHUMAHMUE




COMNACKE 3AKOHHOIO NPEACTABUTE/IA HA OBPABOTRY MEPCOHA/IbHbBIX AAHHbLIX
HECOBEPWEHHO/IETHEIO

1, MnexHoBa EneH MBaHoOBHa (®n0),
npoKuneatowan no agpecy: r. Kasaxb, noc. MupHbin__6-a [laBAnkeeBcKkas, 4.34,
MacnopT cepua 92 05 Homep 583084  BblgaH (Kem u Koraa) YB/ MpuBonKckoro paoH ropoaa KasaHu
ABNAOCb 3aKOHHbIM NMpeacTaBUTeNEeM HecoBepLlleHHoneTHero _ depoTtosa Eropa AHgpeesnya (PUO) Ha
OCHOBaHWM cT. 64 n. 1 CemeliHOro KoaeKkca PO,
HacToswwmm aato cBoe cornacue Ha 06paboTKy
NnepcoHabHbIX AaHHbIX MOEro HecoBepLleHHoeTHero pebeHka PenoToBa Eropa AHApeeBMYa,

OTHOCALUNXCA K NepevYNCNeEHHbIM HMNXKe KaTeropmam nepCoHanbHbIX AaHHbIX:

[AaHHble CBMAETENbCTBA O POXKAEHUMN, NACNOPTHbIE AaHHbIE BKAOYAA AATy Bbl4aUYM U KOA, NOoApasaeneHns, agpec
NPOoXKMBaHMA pebeHKa, CBEAEHUA 0 MecTe 0bydYeHUsn, TBOPYECKOM 06beAMHEHMU, HAa3BaHME KOHKYPCHbIX paboT
pebeHKa 1 UTOTU y4acTUA B MePONPUATUAX, PEKBU3NTLI BAHKOBCKOTO cyeTa pebeHKa, aApec 3/1eKTPOHHOM MoYThl,
TenedoH, damunus, Ums, oTYECTBO U HOMep TeslepOoHa 0OAHOTO UAKN 0BoMX poauTenel (3aKOHHbIX NPeaCcTaBUTENEN)
pebeHKa.

fl Aalo cornacue Ha UCNo/b30BaHWE NePCOHa/bHbIX AaHHbIX MOEro pebeHKa UCKNHUUTENBHO B CAeAYHOLMX

uensx:

0 obecneuenue opeanuszayuu u nposedenuss KOHKypca

HacTosluee cornacue npefoCcTaBNAETCA Ha OCYLLECTBEHWE OPraHM3aTopamn caeayroWwmx AeicTBUin B
OTHOLLEHWW NEePCOHasIbHbIX AaHHbIX pebeHKa: cbop, cuctemaTm3aumsa, HaKoNJaeHne, XpaHeH1e, yTOYHEeHNe
(obHOBNEHME, MI3MEHEHME), UCcNONb30BaHWe, 0be3nunBaHve, 610KMPOBaHUE, YHUUTOXeHME. [laHHbIM 3asBeHUEM
paspeLuato cYMTaTh 06LEeA0CTYNHBIMU, B TOM YAC/IE BbICTaBAATbL B CETU MHTEPHET, cneaytolime nepcoHasbHble
[JaHHble moero pebeHka: damunmsa, UMa, MecTo y4ebbl, 3aHATOE MECTO B MEPONPUATUAX, TOPOA, NPOXKUBAHUA. [laHHble
MOTyT NpefocTaBAATLCA B MUHUCTEPCTBO 06pa3oBaHNA U Hayku PO.

Al cornaceH(-cHa), 4To 06paboTKa NepCcoHaNbHbIX AaHHBIX MOMXET OCYLLECTBAATHCA KaK C UCMO/Ib30BAaHNEM
aBTOMAaTU3MPOBAHHbIX CPEACTB, Tak U 6e3 TaKoBbIX.

O6paboTKa NepCoHaNbHbIX AaHHbIX OCYLLECTBNAETCA B COOTBETCTBUM C HOpMammn PesepanbHOro 3aKoHa
Ne152- ®3 «O nepcoHanbHbIX gaHHbIX» OoT 27.07.2006 .

[JanHoe Cornacve feicTByeT A0 AOCTUXKEHUA Lieneit 06paboTKM NepcoHaNbHbIX AAHHBIX B UKW [0 OT3bIBA
AaHHoro Cornacua. JaHHoe Cornacue MoeT 6bITb 0TO3BaHO B 11060 MOMEHT N0 MOEMY NMUCbMEHHOMY 3aABIEHMUIO.

Al noaTBep:Kato, 4TO, AAaBanA HAcToALLee cornacue, A AeMCTBYIO NO CBOeN Bosie U B MHTepecax pebeHKa,

33aKOHHbIM NMpeACcTaBUTeNemM KOTOPOro ABNAIOCD.
[ata: 27.02.2022 .

Nopgnwuce: _MnexaHosa E.N.

! Jns ponureneid. Jlns yesinoButenel «cr. cr. 64 1. 1, 137 n. 1 Cemeitnoro Koznexca P®y, onexynsl - «ct 15 1. 2

®enepanbHOro 3akoHa «O0 OIeKe U MOMEYUTENBLCTBEY, IOMEUNTENH - «CT 15 1. 3. @enepanbHoro 3akoHa «O0 orneke u
[TOTIEYHUTEIILCTBEY.



3asiBKa Ha yuyacTue B KoHKypce «Hayka 6e3 rpannu-2022»

Ha3BaHue meponpuatua (KoHKypca,
onvMmnuagbl)

«Hayxka 6e3 rpannn-2022»

HomunHauus

MpocTo 0 cNnoKHOM

HasBaHue paboTbl

«Bogopoa-KaK Tonanso byayuiero»

JlaHHBIEe KOHKYPCAHTa

damunnma, ms, oT4ECTBO KOHKYPCaAHTa
(monHocTbIO)

®depotos Erop AHapeeBuy

Yucno, mecsad, rog, poXKAeHMA, Knacc

26.11.2007; 8A Knacc

KOHTaKTHbI TenedoH

89375-24-88-01

Appec 3NeKTPOHHOM NoYTbI

lenchek1460@rambler.ru

MouToBbIN aapec (C MHAEKCOM)

420055, r. KazaHb, nocenok MupHblii, yn.6-a
AasnukeescKasn, a.34

JlaHHbIe megarora, NoAroTOBUBIIET0
KOHKYPCAHTa

damununa, nma, oT4ecTBo negarora (MONHOCTbLIO)

AncnHa Anbdua bagrytguHoBHa

3aHMMaemas A0AXKHOCTb (MONHOCTLIO)

Yuyuteno-npegmeTHUK
(xvmus, 6Buonorus)

MobunbHbI TenedpoH

89375-24-88-01

AQpec 3NeKTPOHHOM MoYTbI

lenchek1460@rambler.ru

JlanHble 00pa3oBaTebHOIT OPraHu3anun

HanmeHoBaHWe COrnacHo ycrasy

KasaHckaa KageTckaa WKoNa-uHTepHaAT UMeHuU
lFeposa CoseTtckoro Coto3a b.K. KysHeuoBa

Appec 31eKTPOHHOM NOYTbI

kazankshi@yandex.ru

KOHTaKTHbI TenedoH

+7(843)-590-88-72

[AVpeKTop WKoAbI

IOnycoB Puac lllarutoBu4




