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MUPOBOM OMbIT MPUMEHEHUA "oz
HabepexHble YenHbl, Poccus
Arapkos [I.A., Bpeguxux C.U

BOAOPOAHbIX TOM/IUBHbIX e e
AsepuHa t0.M., Poccuitckomnin XMmnko-
TEXHONOMMYECKUIA YHUBEPCUTET UM.
9NEMEHTOB B ABTOMOBU/IbHOM  #ii
Yuumpos A.A. KasaHckuin
focynapcTBEHHbIVi SHEpPreTuyeckuii
T PA H C n O PT E Yuusepcutet, KadaHb, Poccus

B JAHHOW PABEOTE ONUCAH MUPOBOW OMMbIT NPUMEHEHUA BOOOPOAHbIX
TOMJINBHBLIX 9JTEMEHTOB B ABTOMOBW/IbHOM TPAHCINOPTE. MPUBEAEHbI
MPUMEPbI MPUMEHEHWA BOAOPOAHBLIX TOM/INBHbIX SJIEMEHTOB B KAYE-
CTBE CU/OBbIX YCTAHOBOK, KAK AN IETKOBbIX ABTOMOBWIEW, TAK U AN
FPY30BMKOB N ABTOBYCOB. NOKA3AHO, YUTO AHHAA OTPACJIb BYPHO PA3-
BMBAETCS NO NPUYUHE KPAMHE BbICOKOW NEPCMEKTUBHOCTM NOAXOAA B
OBJIACTU 3KOJIOTU U B YCNOBUAX YMEHBLLEHUA 3ANACOB HE®TU.
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B nocnenHee BpemMsi Ha npocTopax
WHTEPHETAa, B CPeACTBaxX MacCOBOM UH-
dopmMaumm, BkIoYas HayyHble nybnmka-
LN, MOXHO HANTN MHOXECTBO YNOMMU-
HaHN 06 oYepenHbIX ycnexax Toh nnn
MHOW aBTOMOOWILHON Kopropauum B
nene CHUXEHNUS yrnepoaHbIX BeiIOpOCOB
1 3a60Tbl 06 3KoNorMn NnaHeTbl [1-4].
OpHUMN N3 NpeanaraemMbix UMU nep-
CMEKTUBHbIX PELLEHN IBNSIETCA co3aa-
HUE 9NeKTPUPULMPOBaHHbIX 06Pa3L0B
TPAHCMOPTHbIX CPEACTB C SHEpPreTu-
4YecKoW ycTaHOBKOW Ha 6a3e Tonane-
HbIX 3/1EMEHTOB B KA4€CTBE CUII0BOM
ycTtaHoBKkM [5]. CyTb paboTbl TOMIMBHbIX
3/1EMEHTOB 3aKJ0HAETCH B XMMUYECKOM
peakunmn AByX OCHOBHbIX KOMMOHEHTOB:
BOAOPOAA MW YIIEBOAOPOAOB N KMCI0-
pozaa 13 coctaBa OKUCIUTENS (Hanpu-
Mep, Bo3ayxa) [6]. Peakuusa okncneHus
ABNSIETCS 3N1EKTPOXUMNYECKON U NpoTe-
KaeT C y4aCTMUEM NOHOB, 3/IEKTPOHbI NPU
3TOM MPOTEKAIOT YEPES3 BHELLHIOW LiEMNb,
BbIMOJIHAS MOIE3HYIO 9NEKTPUHECKYIO
paboTy. KoHe4YHbIMY NpoayKTamMu aTom
peakuunmn SBNSIOTCS BOASHOW nap v, B
cnyyae Ucnonb30BaHUs yrneBogopon0B
— INOKCUA, Yyrnepoaa, a Takxke 3/1eKkTpo-
3Heprva n Tenso.

TONNNBHbIE 3NIEMEHTBI — 3TO 3KOJO-
rMYeCcKM YUCTbIV cnocob peLueHus
rnobanbHbix Npobaem, 06yCnoBNEHHbIX
MaCCOBbIM MPUMEHEHNEM TEMOBbIX
[BuraTenein BHyTPEHHero cropanns
nns obecneyeHns XnsHeneaTenbHOCTH
yenoseyecTBa. BBuay nnaHnpyembix
HasIoroBbIX Y FOCYAAPCTBEHHbBIX CTUMY-
JIMPYIOLLMX MEPOMPUSATUI MO CHUXEHUIO

KOHLUENT CEAENIBHOIO
TAMAYA MERCEDEC-BENZ
GENH2

yrnepoaHoro cnena v npo4vunx BpegHbix
BeLLEecTB Npu paboTe TPaHCMOPTHbIX
CpencTB 1 NPOM3BOACTBE NMPOAYKLUN,
Bce OoJiblLee KONMYecTBO nponssoan-
Tenen obpallaoT CBOE BHMMAHME Ha
npuMeHeHne TOMJIMBHbIX 3JIEMEHTOB
[5-9].

OpHako, 3a BCe BpeMs pa3BuUTus,
HaumHasa ¢ 1838 roga 1 no HacTosLlee
BPEMS, TOMJINBHbIE 3/IEMEHTbI OCTal0OT-
CS BECbMa HayKOEMKOW 1 MHHOBALM-
OHHOW cdepoli. [NoaTomy B ByayLiem
LSt [OCTUXEHUS JOBOJIbHO XECTKMX
TpeboBaHuii No BeIOpOCaM 1 Co3aaHuns
KOHKYPEHTOCMOCOBHOro NpoaykTa ¢
NpUBAEKaTENbHON CTOMMOCTbIO, HEOD-
XOOVMO CO34aHNe LUMPOKUX Konnabo-
paumin aBToNnpPoOn3BOANTENEN, NCCNENO-
BaTENbCKNX YHMBEPCUTETOB U HaY4HbIX
VHCTUTYTOB.

MupoBble NPO3BOAUTENN ANIENbHbIX
CUOBBIX arperaToB akTUBHO NMPUoo-
peTalT KOMNaHuM, cneumannusnpyto-
wmecs Ha pa3paboTke N N3roToBlEHUN
TOMNBHbLIX 31eMeHToB. OceHblo 2019
roga komnaHusa Cummins npunobpena
KOHTPOJIbHbI NakeT akunii KaHaaCcKonm
Kopnopauun Hydrogenics Corporation
[10,11], Beaywero Ha ceBepoamMmepu-
KaHCKOM KOHTUHEeHTe pa3paboTymka n
NPoOn3BOANTENS TEXHOOMMIA MPON3BOL-
CTBa BOLOPOJA HA OCHOBE 3N1eKTpoan3a
BOZbl, @ TAKXe CO34aHNS TOMIMBHbIX
371EMEHTOB Ha OCHOBE MPOTOHOOOMEH-
HbIX MeMbpaH. Kpome Toro, kKomnaHus
Hydrogenics Corporation siBnsietcs
npounssoanTenemMm o6opynoBaHus ons

BOJOPOAHbLIX 3aMNPaBOYHbIX CTAHLWIA.

Elwie ogHUM NpyMepom cTana koanuums
KOHLLePHOB NPOU3BOAUTENEN rPY30BOIA
1 cneunanbHonm TexHuku Daimler Truck
AG un Volvo Group (Mercedec-Benz,
Freightliner, Western Star, Mitsubishi
Fuso, Volvo Trucks, Renault Trucks, UD)
Mo KOHLLEHTpauum ycunuii B o6nactum
BOLOPOAHbIX TexHonoruii [12]. Mpu
rpaMOTHOM NMOAXOAE K Pa3BUTUIO AaH-
HOV TeMbl NePUOANYECKN MOSIBAAIOTCS
nybnukaumm 06 ycnexax B paspaboTke n
NPE3EeHTYIOTCH KOHLENTbl TPAHCNOPTHbIX
cpepcTs [13]. K npumepy, ogHol n3
nocneaHNX HOBUMHOK SIBASIETCS NPe3eH-
Taums ot 6peHaa Mercedec-Benz. Ha
npoweaiwent 16 ceHtTsabpsa 2020 roga
npemMbepe koHuepH Daimler npeabasun
MWPOBOMY COOBLLECTBY OYEPEHYIO
HOBWHKY: KOHLENT cefefbHoro tara-

ya Mercedec-Benz GenH2 (puc. 1)
[14,15].

MpencepuinHbii 06paseL, nnaHnpyeTcs
K narotoeneHuto B 2023 r., cepus —
2025 r. NpeseHTaunsa Daimler coBnana
¢ rpoMkmnm ckaHpanom B CLLA: ctaptan
no NPoOn3BOACTBY BOAOPOAHbIX U 3N1eK-
Tpuyeckmx rpysosukoB Nikola, ocHoBaH-
Hbii B 2014 roay B wtaTte KOTa sHepruy-
HbIM NpeanpuHuMmartenem TpeBopoMm
MwunToHOM, 1 yxe cobpasLunii, No cob-
CTBEHHbIM 3asBNeHnsAM, 3aka3oB 6onee
yem Ha $10 mnpa., noka, no cyTu, He
npeacTaBuil HUYEro, KPOMe KpacuBbIX
KapTUHOK 1 BUAEOPOJSIMKA NPOTOoTMMNA
rpy3oBuKa, B KOTOPOM, Kak BbIICHUIOCH,
OH He exan cam, a KaTWUJCs C ropKu.
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SAABNEHHBIE XAPAKTEPUCTUKU
KOHUENTA MERCEDEC-BENZ GENH2.

MapameTp, eanHMLA N3MEPEHUS 3HayeHne
MonHas macca Tarava, T 40
pPy30noAbLEMHOCTb, T 25
3anac xoaa, km 1000
HomuHanbHas MOLHOCTb af1iekTpoMoTopa, kBT 2x230
MakcrmanbHbIN KPYTALWMA MOMEHT, H-M 2x2071
HomMuHanbHas MOLLIHOCTb 300

TONJIMBHOIO anemMeHTa, KBt

HoMuHanbHas MOLLHOCTb TArOBOW 400
akKymynsTopHoi 6atapen, kBT

EMKOCTb akkyMynsaTopHbIx 6atapeit, kBT 70
Bupa xpaHeHuns Bogopona Knpkumi
KonnyecTBo TOMIMBHbLIX 6aKOB 2
CymmapHbIi 06beM BOOopoaa, Kr 80
JasneHne B BooopoaHoM bake, 6ap 700

B TPOUKE JIMAEPOB HAXOAATCA CLUA, ANOHUA U FOXXHASA
KOPESA. NP 3TOM HAUBOJIbLUAA AONA CETMEHTA
TPAHCIOPTA MPUXOANTCA HA NETKOBbIE ABTOMOBWUIIN.

NErKOBbIE ~ an—
ABTOMOBUNN CONCEPT
KOHLIEPHA TOYOTA -

TOYOTA MIRAI
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NAPK BOAOPOOHbIX ABTOMOEW/IEN
B CTPAHAX-UNEHAX IPHE [17] .

Ne CtpaHbl-yneHbl IPHE JlerkoBble aBTOMOGOUIIN ABTOGYCHI 'py30Bble aBTOMOOWAN
1. AscTpanus - - -
2. Kutan 830 270 500
3. FepmaHus 500 21 2
4. AnoHusa 3026 18 -
5. Poccuiickas denepa- - - -
uns
6. ABcTpus - - -
7. Kocta-Puka - - -
8. Mcnanons - - -
9. lOxHas Kopes 889 2 -
10. IOxHO-AdpurkaHckas - - -
Pecnybnuka
11. Bpasunnusa - 4 -
12. NHpona - - -
13. Hupoepnangpl 58 20 8
14. BenunkobputaHus 100 20 -
15. Kanana 17 1 2
16. dpaHums 324 - 1
17. NTanng 15 10 -
18. Hopserus 159 5 -
19. CLLA 6500 35 -
Bcero: 12418 406 513

NErKOBOW

ABTOMOBWUIJIb

HYUNDAI TUCSON/IX35

FCEV (KOPEA)
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XAPAKTEPUCTUKU TPY30BUKOB HYUNDAI XCIENT FUEL CELL

MapameTp, eauHMLIA N3SMEPEHUS 3HauyeHne
MonHas macca ¢ npuuenom, T 34
MonHas macca 6e3 npuuena, T 19
CHapsixeHHas macca, T 9,8
3anac xoga, kM 400
HomuHanbHas MOLLHOCTL a51eKTpoMoTopa, KBT 350
MakcumanbHbI KpYTALWMn MOMEHT, H-m 3400
HoMuHanbHas MOLLLHOCTb TOMJIMBHOMO 3f1ieMeHTa, KBT 2x95
EMKOCTb akkyMynsiTOpHbIX 6aTtapei, KBT-y 73,2
Bupa xpaHeHusa Bogopoaa rasoobpasHblit
KonunyecTtBo TONnMBHbIX 6akoB 7
CymMMapHbIn 06beM Bogopoaa, Kr 32
[aBneHve B BooopoaHoMm bake, 6ap 350

Ob6paseL, Mercedec-Benz GenH2 obna-
[aeT aspoarHaMmnyYeckuM 06TekaemMbiM
.D.I/Isal‘/lIHOM n cnenyrwnMmmn 3aaBieHHbIMU
XapakTepucTnkamum, NpuBeaeHHbIMU B
Tabnuue 1.

OTANYUTENBHON 0COBEHHOCTBIO AAHHOTO
KOHLLeNnTa SBASeTCA XpaHeHne Boaopoaa
B XNOKOM BUAE, 4TO ABNAETCH CNOXHOM
KOHCTPYKTOPCKO-TEXHONOMMYECKOoM
3agayeii no obecneyeHnto Temneparyp-
HOro paBHoBecus. Booopopa B XXnaKom

Bubnunorpagus

COCTOSIHUM HaxX04UTCS Npu TemnepaType
MuHyc 252,87 °C v pasnenun 101,33
kMa. MNpn 3TOM BaXXHO NoaaepXmnBaTb
Y3KWUI TEMNepPaTypHbIA KOPUAOP, T.K.
npu TemnepaTtype MuHyc 259,14 °C
[oCTuraeTcs Touka 3amep3aHnus [16].

C d1HaHCOBO-0OpPraHM3auOHHON TOYKMU
3peHns 3anpaBoyHas MHPPaCTPYKTY-
pa XMaKUM BOLOPOAOM COCTaBnsieT
Bcero 10% oT nmeloLwmnxcs BOAOPOLHbIX
cTaHuwmin.lopasno nydwe obCcTosAT Aena
C pa3BuTUMEM UHPPACTPYKTYPbI 1 NpU-
MeHeHneM razaoobpasHoro Bogopoaa.

TpaHCnopTHbIE CpeacTBa Ha TOMINBHbIX
3aNeMeHTax ¢ ra3o06pa3HbIM BOAOPO-
LOM (TemnepaTtypa xpaHeHus nioc 15
°C n paBneHue 350 6ap) BbinyckalTCs
cpepHe-CepunHbIMN UNU MEeNKUMn
OMbITHO-MNPOMBbILLIEHHBIMU NAPTUAMU.
B Tabnuue 2 npuBeaeHbl faHHbIE MO
cocCTOosIHMIO Ha aBrycT 2019 roga no
KONM4YecTBy aBToMobunei, paboTtato-
LLMX Ha BOOOPOAE B CTpaHax napTHepax
no BOAOPOAY W TOMJIMBHBIM 3fIEMEHTaM
B akoHOMuKe (International Partnership
for Hydrogen and Fuel Cells in the

1. Pukapao Cyapec-bepTtoa, KoBagoHra Actopra «BnusiHue XxonoaHovV TeMnepaTtypbl Ha BbIGPOCHI 1erkoBbiX aBToMobuieri EBpo-6»//3arpsisHeHne okpyxartoLuer cpeasl, //
Tom 234, 2018, C. 318-329. / 2. [mexackwensb, b.; Cyapec-beptoa, P.; Jlaxae, T.; Knapotre, M.; Kapbepo, M.; boHHenb, [1.; Magxope, M. Bbibpochl An3€71bHOro 1erkoBoro

aBTomMobusi Euro 6b, 0CHalLeHHOro CUCTEMOV CHUXEHUS BbIBPOCOB TBEpAOro ammumaka.// Atmocgepa 2019, 10, C.180. / 3. ABepuHa tO.M., pagos A.10., Mouceesa H.A.,
Pei6buHa E.O. TonimBHbIe 3/1eMEeHTbI 151 9KOJI0rNYeCcku 4uCTOro aBToMOBU/IbHOrO TpaHeropTa //Ycrnexu B XuMum u xummdeckoii texHonorum. 2018. T. 32. N@ 14(210). C. 9-12.
/4. fecsitoB A.B., Kypbatos A.10., ABepuHa t0.M., bonabipes B.C. TBepA0OKCUAHbIE TOMIMBHbIE 371EMEHTbI: IHEpPrvs 6yayLuero//Xumuyeckasi POMbILLIEHHOCTb CEeroAHsI.
2019. N° 3. C. 20-24. / 5. Camar Axmaan, C. M. T. bataun, Amup X. XocceriHnyp, «YnydlueHne SKOHOMUM Tornmsa n paboTs! TOM/IMBHOIO 3/1eMeHTa rubpuaHOro 371€KTpoMo-
6unisi (TornMBHbIE 371eMEHTbI, baTapesi, ybTpa-KOHAEHCAaTOoP) C NCM0/b30BaHNEM ONTUMU3NPOBAHHON 3HEPreTUHecKow cTpaTerny yrnpasieHvs, peobpa3oBaHns 3Heprum

v ynpasneHusi», Tom 160, 2018, ctp. 74-84. /6. C. Mexuneg, P. Carigyp, A. Cagpapu, «CpaBHUTEIbHOE UCCEA0BaHNE PAa3/INYHbIX TEXHOI0MY TOM/INBHBIX 371EMEHTOB,
0630pbl BO30OHOBISIEMbIX 1 YCTONYNBBIX MICTOYHUKOB dHeprum», Tom 16, Bbinyck 1, 2012, C. 981-989. / 7. bpyHo I". [Monnet, UaH Cragppenn, LsauHb J1aii LLiaH, «CoBpemeHHoe
COCTOsIHVE rMBPUAHBIX 31EKTPOMOBOUEN, aKKyMynSTOPHbIX 6aTaperi v TOMINBHLIX 3/1EMEHTOB: OT 3/IEKTPOXUMUU K NEepCrekTuBam pbiHka», // nektpoxumus//, Tom 84, 2012,
c1p. 235-249. /8. YoH Y wumH, BoH Cuk XBaH, XeH go Yo, «Moryt v aBToMobuam Ha BOAOPOAHOM TOM/IMBE CTaTb YCTOMYMBOW a/lbTepPHAaTUBON HA aBTOMOOU/IbHOM PbIHKE ?:
CpaBHeHue TpaHCMOPTHbIX CPEACTB Ha 3/IEKTPUYECKMX Y BOAOPOAHbIX TOM/INBHBIX 9/1EMEHTaX, TEXHOIOrM4YeCKoe MPOrHo3upoBaHne 1 COLMasIbHbIE N3MEHEeHNs», ToM 143,
2019, ctpaHuubl 239-248. / 9. ABepuHa 0. M., XKykos [1. 0., KypbaTtos A. l0., KanskuHa I. E., JecsitoB [. 0. «MiccnenosaHne TeXHUKO-3KOHOMUYECKUX 0COBEHHOCTEN TBEP-
JI00KCUAHbIX TOMIMBHbIX 371eMEHTOB/ / MexayHaposaHas MexaucuunivHapHas HayyHasi [eokoHpepeHuus [eoneaundeckas [eonorus v yrpasneHue ropHou akonorveii, CraM
19(4.1), C. 473-480. / 10. https.//www.cummins.com/news/releases/2019/09/09/cummins-closes-its-acquisition-hydrogenics / 11. http.//www.cummins.ru/content / 12.
https.//www.mercedes-benz-trucks.com/ru_RU/brand/news/daimler-truck-volvo.html / 13. Sicyxupo HoHobe «Pa3paboTka aBTOMOOUIS Ha TOM/INBHbIX 31€MeHTax mirai»,
Al xun TpaHe, 2017, C.5-9./14. https://media.daimler.com/marsMediaSite/en/instance/ko/Mercedes-Benz-GenH2.xhtml?0id=47453426 / 15. https.//www.daimler-truck.
comy/innovation-sustainability/efficient-emission-free/mercedes-benz-genh2-fuel-cell-truck.html / 16. FTOCT P 56248-2014 Boaopoa xuakuii. TexHuyeckne ycnosusi / 17.
https.//www.iphe.net/ 18. https://ru.toyota.ee/world-of-toyota/articles-news-events/2014/new-toyota-mirai.json / 19. https://auto.vercity.ru/statistics/sales/marks/2019/
toyota/ 20. https://www.hyundainews.com/en-us/releases/3081
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Mo CAMbIM CKPOMHbIM OLIEHKAM MOPTAJTA RESARCH-

ANDMARKETS.COM, MMOBAJIbHbIN PbIHOK TOMIUBHbIX

9NIEMEHTOB B MAPTE 2020 I'. OLUIEHUBANCA B $476 MJTH.
M OBELLAET B3/IETETb 4O $55 M/IPA. K 2026 T.

Economy, IPHE). Kak BugaHoO n3 rabnu-
Libl, B TPOVIKE INAEPOB HAXOASATCSA
CLUA, AnoHusa n lOxHasa Kopes. MNMpwu
3TOM HambonbLluasa Jonst cermeHTa
TpaHcnopTa NPUXoamnTCs Ha Nerko-
Bble aBTOMOOUNN.

CyLiecTBeHHyl0 Joto, obecrneymsBa-
towyto nuaepcteo CLUA, npuBHOCAT
JNIerkoBble aBTOMOOUIIN KOHLLEPHA
Toyota — Toyota Mirai [18]. Lona
npoaax Ha Tepputopum CLLA co-
cTtaBnsieT 6onee 60% oT NnponsBoAU-
MOrO BbIlNyCcka aBToMobunen (puc.
2).MupoBble NpoaaXxuy 3TOW Mapku c
2014 ropa coctaBunum okono 10 000
aBTomo6unei [19]. K ko Huy 2020
rofa oXXmaaeTcs BbIXon, B Ceputo
crneayloLLero rnokosieHnsa cegaHa ¢
yBEJIMYEHHbIM Avana3oHam npobera
0o 800 kM, ycoBepPLUEHCTBOBAHHbIMU
TOMJIMBHBIMU 3NIEMEHTaMU N aKKyMy-
NATOPHbIMK BaTapesamu.

BbiBOabI

B 3aktoyeHue xoTenocb 6bl OTMe-
TUTb, 4HTO KPOME YyKa3aHHbIX BblLLe

KpaTtkas nugpopmaumsi 06 asTopax.

KOHUENTOB CYLLLECTBYET MHOXECTBO
Apyrvx o6pasuoB, MPOXoasLLNX
LOPOXHbIE NCMbITAHUS B peasibHbIX
YCJIOBUSIX 3KCIlyaTalunm rno BCeMy
Mupy. OueHnBaTCsa KOHCTPYKTOP-
CKMe peLleHus, HaaeXXHoCTb 1 6e30-
NnacHOCTb, BHEAPSAOTCA HOBbIE NAEN.

PbIHOK BOAOPOAHbIX TOMIMBHbIX
3/1IEMEHTOB YCTONYMBO Pa3BMBaAET-
cs. MNoka HeT 6ypHOro cnpoca, HO
3TO NN BOMPOC BPEMEHMU, 00Y-
CJIOBJIEHHBbI BbICOKOM CTOMMOCTbIO
TOMJINBHbIX 3NIEMEHTOB MU3-3a HU3KUX
06BbEMOB NPOU3BOACTBA N HACTOPO-
>XKEHHbIM OTHOLLIEHMEM NoTPpebuTe-
nei Kk 6esonacHoOCTV BOAOpPOAA.

OnbIT noka3dbiBaeT, 4TO SKOHOMW -
HeCkKu rnpumeriekaTtesibHbiIMN yCJ10BN -
AMUN ON19 AKCNAyaTUupyrowmnx nmu, n
opraHmsau,mVl ABNAKOTCA JINSUHIO-
Bbl€ MpPOrpaMmbl MO OTCPOYEHHOM
MOKYynkKe, a Takxxe ycnoBua nepe-
Aayvyn B apeHgy € BOSMOXHOCTbIO
nocnepyouiero Boikyna. lNo cambim
CKPOMHbIM OLeHKaM nopTtasa
Resarch-AndMarkets.com, rno6anb-

HbI PbIHOK TOMJIMBHbIX 3/IEMEHTOB

B mapTe 2020 r. oueHuBancs B $476
MJIH. 1 oGelaeT B3neteTb A0 $55
mnpAa. kK 2026 r. CornaweHme mexay
MwuHunctTepcTBoM o6pasoBaHUs U
HayKkun poccuirckon dbenepaunn un My-
GNINYHBIM aKUMOHEPHbIM 06LLLECTBOM
«KAMA3» o npepocTtasnieHun cyocu-
ann n3 depgepanbHoro GroaxeTa Ha
peannsauunio KOMMJAEKCHOrO NpoekTa
Mo co34aHWNI0 BbICOKOTEXHOJIOTMYHO-
ro Npou3BOACTBA, BbIMOJIHAEMOrO C
yyactnem Preoy BO «Poccuiicknin
XUMUKO-TEXHOSIOrMYEeCKNin yHUBEP-
cuteT umenn .. MeHpgeneeBa» N2
074-11-2018-008 ot «5» noHa 2018
r. Jorosop N2 PXTY-218-1/2017 Ha
BbIMOJIHEHNE HAay4YHO-MUCCnenoBa-
TeNbCKUX, OMbITHO-KOHCTPYKTOPCKUX
1 TexHonormnyeckux padéot (HNOKTP)
no Teme: «PazpaboTka n cosgaHue
BbICOKOTEXHOJIOTMYHOIO NMPON3BO/-
CcTBa ropoacKoro KOMMyHasibHOro
3J1IeKTPUNYECKOro rpy30BOro aBTOMO-
6una c pacwmputenem npodera u ¢
CUCTEMOW MoslyaBTOHOMHOIO yrnpas-
NeHVs1 OBUXEHUSA aBTOMOOUNEeM>» OT
25.10.2017.
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BpeanxuH
Cepreii
UBanoBuy

UHCTUTYT pur3unkun
TBephoro tena Poc-
CUIACKOU akaaemmm
Hayk (UPTT PAH).
3aseayrownii nabo-
partopueii. Agpec:
r.YepHoronoska, y.
Akapemuka Ocunbsi-
Ha a.2.TenepoH:
8-496-522-83-79.
e-mail: bredikh@
issp.ac.ru .

AsepuHa
Onus
MuxaiinosHa

Poccuicknii xumm-
KO-TEXHOJIOrM4eCKni
YHUBEPCUTET VM.
A.".Mexpeneesa,
pykosoautess Cose-
Ta MOJIOAbIX YYEHbIX
u crieunanancrTos,
A0UEeHT kagpenpb!
VHHOBALIMOHHbIX
martepuanos u 3a-
LNTLI OT KOPPO3UN.
Anpec: 125047,
Mocksa, Muycckasi
nn.,9, TenegoH:
8(495)4954337,
e-mail: averinajm@
muctr.ru .

Ynymnpos
AHgapei
AnekcaHapoBuy

KazaHckuii
rocynapCTBeHHbIV
aHepreTnyeckuii
yHusepcutet (KIF3Y
P®). NMpogeccop,
A.X.H., 3aBeayio-
Lmii kaghepou.
Anpec: r.KazaHb, yn.
KpacHocenbckas,51.
e-mail: pinpin3@
yandex.ru. Tenie@oH:
8-960-060-03-87.
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