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OBoJouus u NnpeeMCTBEHHOCTDL B aBTOMOﬁHJ’leCTpOEHl/Il/I

Yacrtse 1. UneanbHblii Ky30B.

3apoxaeHne WAel O COBEPIIEHHOM C BU3YalIbHOW W TEXHUYECKOH TOYKU 3PEHUS
aBTomMoOMie Havanoch emie B XIX Beke. C TeyeHHMEM BPEMEHH pa3BHBAJACh
(haHTa3ns U U KOHCTPYKTOPOB U n3o0peTraTenei, a JMHUN Ky30BOB BBIITYCKAaeMbIX
TPaHCIIOPTHBIX CPEACTB Haualld MPUOOPETaTh KaK JAKOHUYHYIO GOPMY, TaK U HATH B
mporpecce ¢ HOBOMOAHBIMU TeXHOJOrMsMU. [loHSATHE a’ponMHAMUKH Ky30Ba,
3aponuBiieecss eme B 1800x, mocine IlepBoit MupoBoil BOWHHBI TpUOOpENIO
MIPAKTUYECKYIO IEHHOCTh M IMEET HEYCTAHHOE Pa3BUTUE U B HAIIW JAHU. TEXHOJIOTHS
MIPOLYBKH KOHCTPYHPYEMOIO Ky30Ba HOBOH MOJENIM B a’pOJUHAMHUUYECKON Tpyde
Obla B3siTa U3 00Jee OOBEMHBIX TPAHCIIOPTHBIX CPEJICTB, HAIIPUMEP JIOKOMOTHBA B
JKEJIE3HOAOPOKHOM COCTaBe. [IpHHIUI MOITAMHOLO YBEIMYEHUSI CKOPOCTH MOTOKa
BCTPEUHOI'0 BETPa, MMHUTHUPYIOILETO IBMXKCHHE aBTOMOOWJIS IO JOpPOre, BBIIBHII
a0COJIFOTHO HEY4YTCHHbIC (PU3MUCCKUE T[IOKA3aTeld TPU CO3JaHHH ABTOMOOMIICH
Havana XIX Beka. B Mupe aBTOMOOMIIECTPOCHUS BCIIBIXHYJIA TOHKA TIPOU3BOIUTEIICH,
KOTOpBIE CTPEMWJIMCH IMPUBJIEKAThH OOJbIE HAYYHBIX COTPYAHUKOB Ha 3aBOJACKHE

MOIIIHOCTH W B IMPOEKTHBbIC OFOPO aBTOTUTAHTOB MJIsi YMEHbIICHHUS KO3(duimeHTa
F

- 2
Q-8
rae F — cuna 1000BOTO CONMPOTUBIICHUST aBTOMOOMIISA, Q — CKOPOCTHOM Hamop, S —

AdpOAMHAMUYCCKOI'0 CONIPOTUBJICHUA ABTOMOOMJISA: CVL =

10T (b MUCIEBOr0 ceueHust aBTomoOmis. U yxke k koHny 30x romoB XX Beka
OBUTH CreHepUpPOBaHbI HICH 10 (OpME Ky30Ba C a9POJUHAMUYCCKIMH MTOKa3aTeISIMH,

OJIN3KUMH K COBEPIICHHBIM.



Pucynok 1. UpeanbHas adpoguHamnyeckas ¢gopmMa Ky30Ba aBTOMOOMIIA

nepuoaa 1930-x rr.

B omoxy COBpPEeMEHHOro aBTOMOOWJIECTPOCHHUS, MCIIOJIb30BAaHHE TEXHOJIOIUU
NPONYBKH B a’pOAMHAMUYECKOH TpyOe ocTaeTcsi He3aMEHHMBIM IPOIECCOM MpU
CO3JaHMM HOBBIX MOjEJeld aBTOMOOMJICH. DBOMIONMS 3acTaBUja LEIbHOJIUTHIC
(hopMBI €AMHBIX JIMHUHA Ky30Ba 003aBECTUCH MHOKECTBOM OTJENICHHBIX, ITOJIBIKHBIX
WIM HaKIaAHBIX OJIEMEHTOB JUId [JBYyX ILelieil: CHWKeHHs Kod(puIueHTa
A’POJMHAMHUYECKOIO COINPOTHUBJICHUS Ky30Ba W YBEIMUCHMS YIPaBISAEMOCTH Ha
BBICOKHX CKOPOCTSX. IIpeeMCTBEHHOCTh MPUMEHEHHS CXO0KUX TEXHOJOTHH CKBO3b
BpeMsi OTKPBITO TPOCIEKUBACTCA B MHUpE aBTOocmopTa mocie Btopoit Muposoit
BOWMHBI M B aBTOMOOMJISIX HAIIUX JHEH. AHTUKPBUIBS C PETYIUPYEMbIM YIJIOM aTakH,
CHOMJIEPHI IS YBEJINYEHUS IPYKUMHOM CHJIBI, TTOKPBIILIKN PA3HOM IIMPUHBI Ha OCSIX

W JIOTOJHUTENbHbIE BO31yX03a00pPHUKU HA Ky30Be NPHMEHSIOTCS MO Ceil JeHb u



UMEIOT IIMPOKOe Pa3BUTHE M MOAEPHHU3ALUIO IMPUMEHSEMBIX TEXHOIOTHH U
MaTepuaioB. SIpKUM TMPUMEpPOM IPEEMCTBEHHOCTH IOKOJICHUH B cdepe au3aiiHa
MOJKET CIY)KUTh M3BecTHBIH aBToruraHT Porsche (Ilopie), mocTurmmii HeOBIBaIbIX
pe3ynbTaToB B roHKax «Jle-Man 24 gacay» B koHIe 1960x co cBonM HEMOOEKIEHHBIM
aBTomoOmnem Porsche 917, pemieHuss ¥ TEXHOJIOTHH KOTOPOTO OBLIM C YCIIEXOM
IIPUMEHEHB! B coBpeMeHHOW Mopenu Porsche 919 Hybrid obpasma 2020 rona, rae
MIAPOKHI Ky30B, HU3KHUI EHTp THKECTU M aKTHUBHAS a3POAMHAMUKA, TAlOT MPAMYIO

OTCBUIKY K 00pa3noBoi Mozenu cepeinHbl X X Beka.

Pucynok 2. ®opma cOBpeMEHHOI'0 a3POJAMHAMHYECKOr0 Ky30Ba Ha IpuMepe

mopnesu Porsche 919 Hybrid.



Yactp 2. UneajbHasg TeXHUKA.

IlepBass B MCTOpHH caMOXOJHAs MallWHA, B IOCICACTBHU MONyYUBIIAS HA3BaHUE
«ABTOMOOWIIE» OblTa BhImymieHa B ['epmanuu Kapnom benmem B 1885 romy u
nonyunia HazBanue Benz Patent Motorwagen. 3amau mepen u3odperaTeneM CTOSIIO
HECKOJIBKO: 3aCTaBUTh JBUTAThCS 3TO YCTPOWCTBO 0e3 yHOpskH M TpoexaTb

MaKCUMAJIBHO BO3MOXHOC PaCCTOAHNE Ha UMCIOIIEMCSI TOIJIMBE.

Pucynok 3. Benz Patent Motorwagen.

BpCMﬂ 110, TEXHOJIOTUHU U H306pCTeHI/IH Hayajy BBIXOAUTH Ha HOBBIU YPOBCHb
pa3BUTHA. TlosiBuBIIMECS] aBTOMOOWJIBHBIE TOHKH B EBpor[e IMOCTaBHUJIM HOBYIO
3aga4y, IIOMHUMO YIIOMAHYTBIX BbINIC, a HMCHHO OOCTH)XCHHUC MaKCHUMaJbHBIX

MoKasaTesieil CKOPOCTH W YCKOPCHUsI B MHUHHMAIBHBIX pasMepax Kopiyca



copTuBHOTO Oo0mmmaa. Ho KOHCTPYKTHMBHO, aBTOMOOWIHN cepequHbl XX BeKa
MPECTABIIAIN CO00H Te ke pa3pabOTKH, YTO M MEPBEIM B MHpPE IK3EMIUIIP KOHIA
XIX Beka — KopIlyc, IAccH, Kojeca, MOTOp, OeH300aK, pylieBOe YIpaBlIeHUE H
KopoOka mepemad. K HacTosmemMy MOMEHTY NPEEMCTBEHHOCTH TEXHOJIOTHUCCKHUX
pemreHnif Tak ke OE30TKa3HO MPUCYTCTBYET B IIPOHM3BOJUMBIX COBPEMEHHBIX
aBTOMOOMISIX. KOHCTPYKTOPEI aBTOMOOMIBHBIX OPEHIOB KPOMOTINBO TECTHPYIOT
HOBBIC JIBHTATCNH, yMEHbIIAss 00BbEM, HO JOCTUTast OONBIIMX MOIIHOCTEH 3a cuer
CTOPOHHUX YCTPOMCTB (TYpOHMH M KOMIIPECCOPOB). A 3agava CHIDKCHHUS pacxoja
TOIUTMBA TIPH COXPAHCHMH BeCa aBTOMOOWIIS Ha HH3KOM YpPOBHE SIBIISICTCS JaBHEH
[EeIbl0 BCEX HHXKEHepoB aBToMoOmimectpoeHusa. IlapammensHo KpymHeifmme
POM3BOANTENN aBTOMOOMIBHEIX IIMH, CO3ABIINE CBOM KOMITAaHMH elle ¢ KoHma XIX
BEKa, MPOBOJMIN U 110 CeH IEHb MPOBOAAT UCIBITAHUS PA3IHIHBIX KOHCTPYKIUH 1
cMeced IS TOKPBIMEK KaK I TOPOJACKOTO ABIKCHHSA IO PAa3OMTBIM MOCTOBBIM
JIoBOeHHOU EBpOIIBI, CTIOPTUBHBIX 3a€3710B TOHOK Ha BhIHOCIMBOCTH Jle-Man 24 vaca
B pacusere 1960-1970X, Tak ¥ BBICOKO JKOJIOTMYHBIX CKOPOCTHBIX Marucrpaieil B
HamM JHU. ABTOMaTH4eckas kopoOka mepemad (AKIIII), co3mannas B 1935 rony,
CTala OCHOBHBIM MPEIMETOM BOCXHUINCHUS M KAXKIBl COBEPIICHCTBOBAHUS Cpean
ABTOTHT'aHTOB, KOO MMEHHO OHa JaBalla U CHIDKCHHE BPEMEHH Pa3roHa aBTOMOOWMIISA
Ha CTapTe, OHa e U M03BOJIsIa CHU3UTH pacxol Tomnusa. C IepBbIX 2-CTyIEHYaThIX
AKIIIT na 3ape nzobperenus g0 10-crynenyarsix AKIIII B Hamm THA OCHOBHBIM U
caMbIM BOCTPEOOBAHHBIM OCTAJCS W3HAYAIbHBIA NPUHIUI COBMEILICHHUS KOPOOKH
HNEepeKIIOUeHNs  Hepefad, COBMEIICHHOW ¢  THUApOTpaHChopMaTopoM. ITy
KOMOWHAIIMIO HCTIONB3YIOT H COBEPIICHCTBYIOT aBTOKOHIIEPHBI HA BCEM MPOTKEHUN

ABTOMOOMIICCTPOCHHSI.

Yactp 3. Tpaaunun U mpeeMCcTBEHHOCTb.

Hcropudueckn MPOCHESKUBAIOTCS TPAJULUU  AaBTOMOOHMJIECTPOCHHS Yy  Pa3HBIX
MPOM3BOANTENCH. DTH OCOOCHHOCTH KaK JaHb YBAKEHHs U3HAYAJIbHBIM UAESAM, TaK U

YHHUKaJIbHOCTb CPEAM KOHKYPEHTOB B HAalllM JHU. SIpKUMU [IPUMEPAMHU SIBIIIOTCS PsifL
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ABTOTMTaHTOB, OTJIHWYHUTCIBHBIC 0COOEHHOCTH KOTOPBIX Ha CIYXYy Y MHOTHUX

aBTOJIFOOUTEICH 1 3HATOKOB.

PORSCHE

Pucynoxk 4. /Iuzaiin aBromoousst Porsche 911 1963 r.B.

VHUKaNbHBIA, WHIUBHIAyadbHBIH M OYEHb KOHCEPBATHUBHEIM OpeHN, Bcernaa
CICAMBIIMK 32 COBPEMEHHBIM TEUEHHEM aBTOMOOMIBHBIX TEHACHNHH, HO
MIPHOPUTETHO COXPAHSIBIINHA MCTOPHYECKHE TPaaWIuy. JIMUMHKA 3aMKa 3a’KUTaHUSA
JUId KJIIoYa CJieBa OT PYJICBOI KOJOHKH BBI3BaJa Oypro obcyxnaeHumit B 1950x.
[IpemMeTHBIM 00BSICHEHNEM HEOOBIYHOW CTOPOHBI PACIIONIOKEHUS CTAI0 aKTHBHOE U
[oCTOsiHHOE ydacTHe KoMnaHuum Porsche B aBrocmopre. IIpunstoe pemeHue
pa3MelleHus] MMEHHO C JIEBOW CTOPOHBI OT pyisl ObUIO OOBSICHEHO SKOHOMHEH
BpEMEHH INpH CMEHEe BOAMTENCH BO BpeMsl TOHKH. OTa TpaaulMs OCTaeTcs B
COBpeMEHHBIX Mojensix Porsche u siBisiercs ux (UPMEHHBIM aTpUOYTOM M B HAIIH
nHu. TakuM e Kak W W3BECTHBIM Ha Bech mup Porsche 911, HazBaHue KoTOpOTO

CcTajio JICI‘GH,[[Oﬁ B MHUPE KaK aBTOCHOPTA, TaK U T'PAXKIAAHCKUX KOJUICKIIMOHEPOB,



oOajgaronyii ¢ mepBoro AHS CO3JaHMs OCH3MHOBBIM OIMO3UTHBIM (Yool pa3Baja
umuHapoB 180°) nBurateneM BHYTPEHHErO CrOpaHUs, pa3MEIICHHBIM 3a 3ajHEH
OCbl0  aBTOMOOWIS. DTa  OCOOCHHOCTh Jaja yHUKalbHBIE  XOJOBBIE U
9KCILTyaTallHOHHBIE [I0KA3aTENIM BBICOKOIO YPOBHS B IIEpUOJ BbIX0Aa MoJenu B 1963

TOMy U SIBIIACTCS STAJTOHOM CIIOPTHBHOTO aBTOMOOMIS 1 B 2020x.

Pucynok 5. /In3aiin aBromoouist Porsche 911 2010 r.B.



CHEVROLET

Pucynok 6. luzaiin apromoounisa Chevrolet Corvette 1967 r.s.

B 1967 roay wumenurtas wmopmenb Corvette mon wmapkoit Chevrolet npuoGpena
MHOT'OKPATHYIO MOIYJIIPHOCTh B MHUPE, BEJb €€ 00JafaTeseM cTal NepBbli YesloBexK,
CTYNUBIIMH Ha TyHy — Hunm ApMmctpoHr. B Te roasl TepMuH, 3BydYaBIINil Ha KaKIOM
yriy — muscle car cTan uMeHeM HapuuatenbHbIM. OTPOMHBINA TIO0 pa3Mepy U 00beMy
MHOTOJIUTPOBBIM §-IUINHAPOBBI MOTOP, MPOCTasi, HO BBIHOCIAUBAs 4-CTyneHuaTas
AKTITI, pa3ayThlii MIMPOKHIA Ky30B M TPO3HBIH PBIK MOTOpA CTAald MEYTOH LIEI0Tr0o
nokoJsieHust. YTo yx roBopuTh 0 cepenuHe XX Beka, eciau U B 2020x AMepukaHCKUN
KOHTHHEHT, Ja W MHOTHE Apyrue moumtatenn kareropuu Muscle Car sxaxmyT
obmamate coBpeMeHHBIMH MojemsiMu  Chevrolet Corvette wim Ford Mustang.
KOHCTPYKTHB KOTOPEIX OOWJIBHO MOMNONHIJICS OSICKTPOHHBIMH CHCTEMaMH W
3NIeMeHTaMH KoMdopTa, HO BCE TaK K€ COOIIOJAIOMINX IMPEBOCXOTHYIO (OpMYIy
«O0beM — MOIIHOCTb — BHEIIHOCTbY. IIpeeMCTBEHHOCTh OKOJICHUH 3/1eCh Hanboiee

3aMCTHa.



Pucynok 7. Iuzaiin aBromoousast Chevrolet Corvette 2019 r.B.
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HN3meHeHus1 B mopTpere KJINEHTOB ABTOMOOMIBLHOIO pbiHKa B 2014-2021 rr.

Pa3zBuTHe aBTOMOOWMJIBHOTO PBIHKA HIET CBEPXAKTUBHBIM IYTeM. YUHUTHIBAIOTCS
HOBbIE TEHACHIMM B TEXHOJOTMAX, AW3alHE U IMOKa3aTeNlsiX TEeXHUYECKHX JaHHBIX.
ABTOTHTaHTBI OOHOBIISIIOT TIOCTOSIHHO IOTIOJHSIIOT COCTaB MapKETHHIOBBIX OT/IENOB,
CTaBid LENbI0 NPUMEHEHHE CaMbIX IepeloBbIX HIeHl MOJIOABIX U AKTHUBHBIX
CHELUAIUCTOB PAAN CaMbIX COBPEMEHHBIX PE3Yy/IbTaTOB B CO3IaHUU HOBBIX MOJENEH.
Ho ogHOBpeMEHHO C 3THM MEHSETCS M COBEPLICHCTBYETCS M KIMEHT-TOTPEOUTEND
JIAHHOTO TPOAyKTa. PaccMoTpuM moapoOHee OCOOCHHOCTH M3MEHEHUI mopTpera

ABTOPBIHKA YPOBHA HpeMI/IyM 3a MOCJICAHNUEC HECKOJIBKO JICT.

AxTuBHasg ¢aza pa3BUTUS IPEMHAIBHOIO AaBTO CErMEHTa Ha pblHKe Poccun
MpuILIack Ha BTopyio nmonoBuny 2010x. [lnoTHOE SKOHOMUYECKOE COTPYIHUYECTBO C
napTHepaMu 3anaaHelX W BOCTOUHBIX CTaH Jajiil IpsSMble JMHUU JIOTUCTUKUA H
0TpabOTaHHBIE CXEMBbI IIOCTABOK HJIUTHBIX aBTOMOOMJIEH B JOCTATOYHOM KOJHUYECTBE

C y4eToM MHANBHUAYaJIbHBIX NokenaHui [lokynaTenei.

2014-2016 rr.

IMepron xapakTepu30Baics OOMANEM YKOMIUIEKTOBAaHHBIX aBTOMOOMIIEH Ha cKiaxax
pereitiepos. @opMHUpoBaHUE KIMEHTCKOTO MOPTPETa LII0 MEUICHHBIM TEMIIOM U He
nMeno oco0oi MHAMBUAYaTbHOCTH. CTpOrHe 1BeTa U COrlacue Ha TeMHBIE OTTEHKH
CAJIOHOB Jlald EAMHYI0O KapTHHY NPHOOpPETaeMbIX IPOAYKTOB aBTOOPEHIIOB.
CoriacHo CTaTUCTHKE MPOJaK 3a ATU TOJbl, CAMBIM BOCTPEOOBAaHHBIM ObLT Oebli U
KOPUYHEBBI OTTEHKM Ky30Ba M UEpHBIH IBeT MHTepbepa. OTCYTCTBHE KETaHUS
OKUJATb CBOM BBIOOP M JOCTaTOYHOE KOJIMYECTBO MPEAJOKEHUH B HAIWYUU

MIPUBOJMIIN KJIIMEHTOB K OTHOOOKOMY BIMSIHUIO PhIHKA Ha UX MOPTPET.
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Pucynok 1. O6pasen mozaesn Porsche Cayenne 2014 r.

2016-2019 rr.

JlaHHBIA OTPEe30K BPEMEHM CTajl JIOKOMOTHMBOM MPOJIBMIKEHUSI HOBBIX HHTEPHET-
pecypcoB sl 4acTHOM KOH(HIYpaUuH KIMEHTOM CBOETO0 BKyca M BbIOOpa 0e3
BECOMOT'0 BIMSHUS aBTONPOJABIOB: J{niepckue UeHTPhI Mepeluld Ha IPHEM 3aKa30B
¢ 2-3 MeCSTYHBIM OKUJIaHHEM HUTOrOBOT'O aBTOMOOMIIS. JJaHHOE MpOsIBICHHE CBOOOIBI
mpuBeI0 K (OPMUPOBAHHWIO YHUKAIBHBIX AU((PEpPeHINPOBAHHEIX HACTPOCHUIT
KIUeHTOB. [IOTOK CBEXMX TPAHCIOPTHBIX CPEACTB CTAHOBHIICS pasHOOOpasHee C
Ka)XJIBIM HACTYIUICHHEM BECHBI, KOTJa JXCTaHHEe OOHOBHTH aBTONApPK IOBBIIIAIO
Pe3yIBTATHI MPOJAK THICPCKHUX IeHTpoB. OHaKO, (MHAHCOBAs 00pPa30BaHHOCTH TaK
K€ 3aHUMaJa BeAyIIyIo MO3UINI0 Y KIMSHTa MPH CO3MaHUH OYIYIIero aBTOMOOWIIS.
WtoroBelii mopTper KiaueHTa cermMeHTa «lIpemMumym» crtan komOuHaumeil xeaaHus
YHHUKQJIBHOTO BHCIHETO BHJAA W JIOTUKM BBIBEPCHHOH (YHKIMOHAIBHOCTH 0e3
JIUIITHUX TPaT.

OcobeHny0 TTO3UIUIO 3aHsIa YHUKaJIbHAS BO3MOHOCTh MOJIHOM
WHAMBUAYaIM3allid  aBTOMOOWJISI ¢ TNpPUMEHEHHeM  py4yHoOil  cOopkw,
MIePCOHANN3UPOBAHHBIX 3JIEMCHTOB MM CO3JaHHE MPOEKTA, TOPI0 HOCSIIETO 3BaHHE

€AMHCTBEHHOTO B cBoeM poxe. OCOOCHHO OTIAHYANCA EBPOINEHCKHIl aBTOIPOM
12



BEpPXHUX CTyNeHed pedTuHra »nuTHbIX. Ha Teppuropum 3aBoga Porsche B ropoxe
Lyddenxayzen (I'epmanusi) pacmosiaraeTcsi OCHOBHAs KOHBEWEpHast JIMHHUS I10
cOOpKe M KOMIUIEKTOBAHMIO OCHOBHBIX Mojejel 3Toro OpeHma. A BOT B cllydyae
BO3HUKHOBEHHSI JKEJIAaHHS DKCKIIO3UBHOTO MPOEKTa C JOMOJHUTEIEHBIMHU OIIUSIMH,
OTIMYHBIMHA OT MAaCCOBBIX, COOpaHHBIH HAa 90% MakeT aBTOMOOWIIS MEpPEeBO3UTCS B
ormenbHbiii 0ok Porsche Exclusive Manufaktur, rae Kaaelii aBTOMOOMIb
BCTPEYAeT IIEPCOHANBHBIH MacTep M JOBOAUT INTATHYIO KOMIDIEKTAlMIO O
xenmaeMoid. Okpacka Ky3osa 1o obpasmy PTS (Paint to Sample), cTiukeps Ha Ky30B,
JIOTIOJIHUTEIIbHASL CTPOYKa, OTHENIKA Kpeces WIM IEPCOHAlbHble WHUIMAIbl Ha
moporax u3 KapOOHa C IMOJCBETKON — JIMIIb HEOONBIION CIMUCOK OIIIHMA, KOTOPBIN
3axBaTUJI (PAHTA3UIO KIMEHTOB B 3TH OBl U J00ABHUJI HA aBTOJOPOTH JEHCTBUTEIBHO

OTJIMYAKOIIUECCA aBTOMOOMIIH.

Pucynok 2. Apromoduias Porsche 911 Carrera 4S B uBere no oopasuny PTS Viola

Purple Metallic
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Pucynok 3. O6pasen unrepoepa Porsche 911, coznanHoro noa no:keJiaHus

nmoKynarteJst

2020-2021 rr.

OO0pa3noBEIil NEPHOA BOIUIOMICHHS TOKEIAaHUH M IIUPOKHX KecToB. EBpomeiickne
MIPON3BOJIUTEIIN aBTOMOOMIICH BEePXHHUX CTPOUYEK peHTHHTa «JIFOKC» CTOJKHYIHCH C
TPYAHOCTSIMM IIOCTaBKU KOMIIOHEHTOB HAa KOHBEHEpHBIE JIMHUM. DTO IPUBENO K
3HAUUTENILHOMY YBEJIMYEHHUIO CPOKOB M3TOTOBIEHUS M TOCTABKU TOTOBOTO MPOAYKTA.
OpHaKO KJIMCHTHl CTajdM Oojiee MOAKOBAHHBIMUH HH()OPMAIIMOHHO M OKa3ajHCh
TOTOBBI K YCJIOKHEHHUIO MOJIYUEHUs JkenaeMoro aBToMoousst. KimmeHTckuii noprper B
TOT MEpPHOJA CTad CaMbIM SPKUM, YHHUKalbHBIM H JKaKIYLIIMM HOBOTO. OTO
OTPa3UIIOCh B 3HAYUTEIBHOM YBEIHUCHUH PE3yIbTaTOB MPOJAK JOMONHHTENBHBIX U
SKCKIIFO3UBHBIX OINIMH, M, KaK pPe3ylbTaT, CTOMMOCTH HTOTOBBIX aBTOMOOMIICH.
INokymarenbckas CHOCOOHOCTH pa3BEepPHYIACh U3 MOTOKOBOH K 4acTHOH. OTHOMIEHUS
IPOJaBeI-MOKyNaTeNb CTAHOBMIINCH Bce Oolee APYKECKAMH, HECMOTPS Ha
knaccuueckue otHomenuss  J-T-JI:  «/lensru-Tosap-/lensru». Kiment cran
BO3TJIABIIATH IIporece (POPMHUPOBAHUSI HTOTOBOTO CIHCKA MO3UINI CBOETO OyIyIIero

TPAHCIIOPTHOI'O  CpEeACTBA. COprZ[HI/IKI/I ABTOILICHTPOB CTaJldi HUHCTPYMCHTOM
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TEXHUUYECKOW peann3anuu B OOJBIICH CTENEHW M KOHCYJIBTAIMOHHOW CTOPOHOW B
MeHbIed. Oco3HaHNE YBETHYEHHOTO 0’KUAAaHNS U MTOCTOSIHHO MOMONHAEMBIN CITHCOK
BO3MOXHOCTeH KOH(MUTypaly MHOPOJMIN B KIMEHTCKHX HACTPOCHUAX IKAKIY
YHHUKAJIBHOCTH U Ooraroro ocHameHus. COriaacHO aHAIHTHKE NMPOJAK KOMITAHHU
Porsche B Poccun 3a Bropyro monoBuHy 2010X rT., 1enbTa pa3pbiBa Ha yBEIHYCHUE
MEXK/Ty BEIMYHMHON ONIMOHAIBHOTO 000pyIOBaHMS K cTaHmapTHOMY B 2015 u 2020
coctaBmio Oomee 26%. Kax pesymprar — moptper kimmenrta 2020-2021 rr. cran
BOBJICUEHHBIM, COCTOSITEJIBHBIM U IOJIYYalOUIMM HCTHHHOE YAOBOJBCTBUE OT

pe3yiibTata TECHOM pa6OTI>I «IIpOAaBCU-TIOKYIIATCIIb».

Pucynok 2. O6pasen moaesn Porsche Cayenne 2021 r.
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TexHuka, TeXHOJIOTUS M JU3aiiH NpU (popMHUpOBaHMH cucTeM Smart
Transportation u ux azanTanus K KJIaccCH4ecKHM noJoxxenusiMm Teopuu

pemenus nzodoperarenbckux 3aaa4 (TPU3) u Anropurma pemeHus

uzodperareabckux 3aaa4 (APU3)

Puc. 1. XapakrepHblii An3aiiH TPAHCIIOPTHOI'0 CPEACTBA /1 HCII0JIb30BAHUS B

CHCTeMaX YMHOI'0 TPAHCIIOPTAa
Smart Transportation

OnBIT NOCHEIHUX HECKOJBKHUX JIET IMOKAa3bIBAET, UYTO Tak Ha3biBacMble — YMHBIE
TEXHOJIOT'MM nocTeneHHO 3aBOEBLIBAIOT BCE HOBBIE U HOBBIC HAlPAaBICHUSA BO
Bcex cdepax xu3HU 1 obmecTBa. K unciy yke Hamboiee pa3BUTHIX IO COCTOSHHUIO
Ha CErojlHi  HAIpaBICHUI MOXHO YBEPEHHO OTHECTU — BCE BUJABI IIPOU3BOJCTBA
(Smart Manufacturing), yMHBIH TpaHCIIOPT W TpPAHCHOPTHpPOBaHWE (Smart

Transportation), yMHbIE OWOMEIUIMHCKHE W MEIWIMHCKHE TEXHOJIOTHH U
17



Oasmpyromyecs Ha HUX - YMHOE OMOMEIHIIMHCKOE U MEIUIIHCKOe 000pyIOBaHHE

(Smart MedTech) u ymusIit nu3aita (Smart Design).

OcHOBHasl MPUYHMHA CTONb MPUCTAIBLHOT0 BHUMAHHUs MIMEHHO K 9TOMY HalpaBlICHHIO,
COCTOHUT B TOM, YTO BCE MHHOBALIMOHHBIE Pa3pabOTKU M HIEH, OTHOCSIINECS K ITOMY
HaNpaBJICHUIO, MOTYT OBITh UCTIOIB30BAHbI HE TONBKO B TPAHCIIOPTHBIX TEXHOJIOTHIX
U CBA3aHHBIX C HUMH TEXHOJIOTMSX TPAHCIOPTHBIX CPEJCTB, HO U BO MHOTHX IPYIHX
TEXHOJIOTUAX, B KOTOPBIX B TOW WJIM MHOM CTENEHHU MCIOJb3YIOTCS aHAJIOIMYHbIE 1O
HaOOpy M COUETAHUIO TEXHUYECKHE W INPOrpaMMHBIE PELICHUs, KakK, HampuMep,
IIPOLIECC KOMIUIEKCHOM  TIOMOr€HM3alMd TOIUIMBHBIX CMECEd B TPaHCIIOPTHBIX

Cpe/CTBax.

OnTumuszanys ¥ pelieHHe MHTErPALMOHHBIX 3aay 110 NPUMEHEHHUIO TPAaHCIIOPTHBIX
CPE/ICTB C OOBIYHBIMHU JBHTATCJIIMH B CHCTEMaxX yYMHOTO TpaHCHOpTa Oe3yCIOBHO
noTpedyeT Moau(UKALUKY CUCTEM FeHEPUPOBAHUSA TEXHUUECKUX M TEXHOJIOTHYECKUX
MHHOBALIMOHHBIX HJAEH U 3TO B CBOIO OYepEnb JODKHO BBI3BATh HEOOXOAMMOCTH
CTPYKTYpHOH ajanTallud K KIaCCHUECKHUM IONOXKeHUAM M npuéMmam Teopuu

peuIeHus I/I306p€TaTCJ'lLCKI/IX 3aJa4 u AJTFOpI/ITMa peuICHUs H306p€TaTeJ’IBCKI/IX 3aga4

OTpaCJII) pO60TI/ISI/IpOBaHHBIX aBTOMOOMIIEH | CaMOynpaBJII€MOro TpaHCIIOpTa 3a
TMOCJIIETHUE HECKOJIBKO JIET IOCTHUIJIA 3HAYUTCIBHOI'O Mporpecca m MpOoJaOIKACT
YCKOPATH TEMIIbI PA3BUTHA. prl’[HBIe ABTOKOHUCPHBI paspa6aTbIBa}0T HOI[O6HI)IC
CHUCTEMbI U TIOCTCIICHHO IOABOIAT CBOC ITPOU3BOACTBO K «YMHBIM» aBTOMO6I/IHHM,

TECHO CBA3AHHBIM C NIMPOKUMU BOZMOKHOCTAMU CETeH IATOrO IMOKOJICHHS.

Brixomy «yMHOTO» TpaHCIIOpTa HA MAacCOBBIH DPBIHOK O€3yCIOBHO IOJDKHA
npejanecTsoBaTh  Oonbmias  paborta. Hampumep, B 4acTH  3aKOHOJATENHHOIO
pEryaupoBaHusl  COBEPLICHO HMHOIO  JOPOXKHO-TPAHCIOPTHOIO — JBIDKEHHS U
KOMIUICKCHOH MOJEPHU3ALUH JOPOXXKHOM HHQpacTpyKTypsl. Bo MHOrmX crpaHax
YCKOPEHHOE BHEJPEHHE IEKTPOBEIOCUIIEOB IIPUBEJIO K MHOTHM aBapusaM, 4TO Aajl0

MOHATh OCTPYIO HEOOXOAMMOCTh BCEMEpPHOH aJanTaliil BO3MOXKHOCTEH U
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0COOEHHOCTEH MPHUCYIINX YMHOMY TPAHCIIOPTY K PealbHBIM YCIOBUAM OKpPY>KaroIIeH

cpembl

OnauM U3 QyHAaMEHTATBHBIX TAPAMETPOB OYIYT SIBISTHCS TOYHBIC Teorpaduueckue
KOOPAMHATHI aBTOMOOWIIS, OTCICKUBAEMBIE B PEXHME pPeaJbHOr0 BpeMeHH. Peup
UAeT O BBICOKOM TOYHOCTH, CYLIECTBEHHO IPEBBINIAIOUIEH  BO3MOMKHOCTU
coBpemeHHON cucteMsl GPS. J[ns 3Toit memn HeoOX0uMO (OPMUPOBATE HOBEIE, BO
MHOI'OM TPEXMEPHBIE JOPOXKHBIE KapPThI.

Pa60Ty Hal HUMHU YK€ CEroHsa BEAYT NJOUYCPHUEC KOMIIAHUHW MHOTHUX aBTOTMI'aHTOB.

OpauM  u3  QOpMaTOB TaKOW CHEHUATU3MPOBAHHON KapTorpaQuu  SBISETCS
BUpTyaJlbHasi KapTa BBICOKOI'O pa3pelieHuss ¢ pa3METKOW W BUPTYaJIbHBIMH
oobekTamu. [l ux (GOpMHPOBAaHMS MCHONB3YIOT. MOIIHBIE Kamepbl MOCIEIHEro
MOKOJIGHUsSI W HMHOE BCIIOMOTaTelbHOe O00OpYZOBaHHE IO TIOCIEAHEMY CIIOBY
TeXHUKH. JIJI ananTHPOBAHHBIX TOJ aBTOMOOMJIM C aBTOMATUYECKOW CHCTEMOM

YIIpaBJICHUA KapT BaXXKHa MaKCHUMaJbHASA ACTAIU3ald U PETYISIPHOC 00HOBIICHIE

nH(pOpPMAITHH.
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Puc. 2. Ilpumep npuGopHOii NaHeJ M COBPEMEHHOT0 AaBTOMOOMJISA C
HHTerpupoBanHoii cucremoii Apple CarPlay kommyHukanum co cmaprgoHom
Apple

Konuenuus aBromo0uiei 0yayuero

C passutneM MHTepHETa W MOSABIEHHEM YMHBIX TOPOJOB aBTOMOOWMIN HE CMOTYT
oboiiTich 0e3 MOAKMIOYeHUs K BceMUpHOW cetH. C  ero moMompio OyneT
OCYIIECTBIIATHCSI OOHOBJICHHE TPAHCIIOPTHBIX KAapT M OLICHKA JOPOKHOW CHUTYallUH.
Bbonpmryto momas3y MpHHECYT TOIOCOBBIC IIOMOITHUKH, KOTOPEIE, IPHHAB BepOATBHYIO
KOMaH/1y, CMOT'YT IPOJIOXKUTH MapIIPyT K 3aJaHHON LIeJIH.

becripoBoiHast CBSI3p TakXKe ITO3BOJIUT YIIPABIATH aBTOMOOWIEM IHCTaHIMOHHO,
gepes MpuiIokeHne Ha cMapTdore. OHO MOKET OBITh MHOTONIPO(HUIBHBIM, HE TOIBKO
OTKPBIBAsi/3aKpbIBasi J[BEpU, HO M HHGOPMHPYs BiaJeibla aBTOMOOHIS O TaKUX
mapaMeTpax, kak o0beM OCH3WHAa WM 3aps)] aKKyMyISTopa, JaBICHUM B IIHHAX,

KUJIOMETpaxke, U3HOCE AeTaNei u Ip.

INoaxntoyeHne yMHOIO TPaHCHOPTHOIO CPEACTBA K CETH MOXKET IPUHECTU IOJIb3Y
Ui TOpoiackux  BhacTedl. ~Ecom cobupaTs ¥ THpaBUIABHO — HCIONB30BATh
AKKyMYJIUpyeMble IaHHBIE, IE€PeJ HUMM OTKPBIBAIOTCSI HOBBIE BO3MOXKHOCTU JJIS

PabOoTHI U yIyUIIeHUs TPAHCIIOPTHOH CUTYaIlU! B TOPOJIE.

KonekTuBHAs 1mMoe3/1Ka HECKOJIBKHUX JEILIIUX MEXIY COOOH PacXoibl MOMYTYUKOB
Ha YaCTHOM AaBTOMOOWJIE BO3MOYKHO CTaHET OJHON W3 dYacTel Oymymend yMHOM
TPAHCHOPTHOH CHCTeMBl. JlaHHOE ABIDKEHHE CYIIECTBYET yXe cedac M Impruodperno
MOMYJSIPHOCT ONlarofapsi TOCTYITHOCTH MOOWIBHBIX TexHoJormid. YUepe3 oHIaiiH-
MIPUIOKEHHS JIIOAW HAXOAAT TeX, KOMY ¢ HUMH 1O ITyTH, HalpuMep, 10 paboTel U
Jlake eIMHOMBIIIICHHUKOB JUIA IyTemecTBuid. Takum o0pazom, Joau DoOUparoTcs
JIO HY’)KHOTO MecTa ¢ OOJIBIIUM KOM(OPTOM U pa3rpyKarT JOPOTH U OOIIECTBEHHBIN
TpaHcopT. C BBIIYCKOM «YMHBIX» ABTOMOOHWJIECH OpraHu30BaTh KOJUICKTHBHYIO

MOE3JIKYy HECKOJIBKUX AEJSIIUX MEXIy COOOH pacXobl MOMYyTYHKOB HA YAaCTHOM
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aBTOMOOMIE. Oyner HecnoxxHo. Hampumep, Bbl 3akazanu Takcu. [lo myTH K Bam
CaMOYIpAaBIIEMOE HHTEUIEKTYaJIbHOE TaKCH I0A0pachiBacT APYrHX MacCaXHUpoB,

MapHIpyT KOTOPBIX aHATOTHYCH MIH OJIM30K K BaIlIeMy.

Climate Q

& &2 3%

Controls

Engine Doors

Startad

Climate g

Puc. 3. O0pazen MOOMIBLHOI0 IPHJIOKEHUSI HA cMAPT(HOH /15 YIIPaBJICHHS

(pYHKUUSMH H KOHTPOJIEM CTATYCAa aBTOMOOMIISI

BesycnoBHO, A peanu3anpy  aBTOMOOWIS OyJyIiero HeoOXOAMMO Xopoliee
porpaMMHOe 00CCICYCHHE, KOMIIBIOTEPHOE 3PCHHE, aBTOMOOHJIBHBIC CEHCOPHI U
JpYrue TMPOrpecCHBHBbIC CHUCTEMbI. JIJIi MOMYNSPHOCTH MOZOOHOTrO CepBHCa CPEIH
KJIMEHTOB Ba)KHO, YTOOBI OH OKa3ajcs KoM(opTHee, ObICTpee U YKOHOMHEE YacTHOTO
Tpancnopra. Kpome TOro, Ha aBTOMMJIOTHI BO3JTAralOT HAICKABI 110 CHHKCHHIO

CMEPTHOCTH OT aBapuil M MOBBIIICHUIO TPAHCIIOPTHOW OE€30MaCHOCTH.
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Puc. 4 Moaesib ONTUMHU3ANUN TONJIMBHOM CHCTEMBI U JIBUTaTEJIs1 BHYTPE€HHET 0
CropaHusi yYMHOro TpaHCIOPTHOIO Cpe/icTBA B YCJIOBUSIX YMHOI'0 TPaHCIIOPTA

YMHOro ropoaa

Ha pucyHke moka3zaH BapHaHT ONTHMH3AIWHU JIBUTATENSl W YIYYIICHUS COCTOSHHS
OKpY’KaloIlel cpeibl NpH NpeaBapUTEIbHOM T'OMOT€HHOM CMELIMBAaHMM TOILIMBA
(6eH3nHa) ¢ CKATBIM BO3JLYXOM

Hudpamu 0603Ha4YEHBI:

101 - BEIXOQHOM Bajl JBUTATEIIS

201 - ycTpoicTBO [UIsl OHJIAliH CMEIINBaHUsI OCH3MHA C CHKATBHIM BO3TYXOM

202 - ycTpOHCTBO JUIsl OHJIAlH CMEIINBaHUs OCH3MHA C CIKATBHIM BO3IYXOM

203 - ycTpOHCTBO JUIsl OHJIaliH CMEIINBaHUs OCH3MHA C CIKATHIM BO3TYXOM

204 - yCTpOMCTBO IS OHJIAH CMEIIHBAaHHS OCH3HMHA C CKATBIM BO3ILyXOM
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205 - mepBbIi HAITHHIP BUTATEIS

206 - BTOpOIi HWJIMHAP JABUTATEIIS

207 - TpeTuil UMIAMHIP JIBUTATENS

208 - 4eTBEPTHIN UMIUHAP JABUrATEISA

209 - MUHHM — KOMIIPECCOP € MPUBOIOM OT BBIXOJIHOT'O Bajia JIBUraTess

XapakTepHO TO, YTO JOPaOOTKH TaKOTO POAa MOTYT OBITH HMPOM3BEICHBI Ha BCEX
JIBUTATEISIX BHYTPEHHETO CTOPAHHS, YTO IMO3BOJIUT MPOIOJDKUTH UX NPHUMEHEHUE B

YCIOBHSX YMHOTO TpaHCIIOpTa OYYIIEro, 1Mo KpaifHel Mepe Ha MepBhIX JTarax.

ADDITIOMAL-
FUEL-
COMPNENT

ADDUT1MAL
FaEC
ComMPRONENT

Puc.5 Mogeanb ycTpoiicTBa 1/1s1 aAKTHBHPOBAaHHs TOILIMBHOI cMecH ¢
TeXHUYECKOI XapaKTepPUCTUKOIl 1 pado4uMH apaMeTpaMH YMHOI'O
TPAHCHOPTHOI'O CPeACTBA, IPUCNIOCO0JEHHOI0 K IKCILIYaTALUH B yCI0BUSX

YMHOI0 ropojaa

[pencraBieHHOE YCTPONCTBO MMEET HECKOJIBKO B3aWMOIOIIONHSIIOMNX (YHKIHI 3a
CuéT KOTOPBIX OHO MOXET OBITh B OIMHAKOBOW CTeneHH 3((PEKTHBHBIM KakK B

TOMOI'€HHOM CMCHIMBAHUHM JKXUAKOI'O TOIIMBAa C CXKATbIM BO3AYXOM , TaK U B
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TOMOTE€HHOM CMEIIMBAaHUU HECKOIBKHX KOMIIOHEHTOB KHJIKOT'O TOIUIMBA , MPHUEM
BO3MOYKHO C TIOCIEIYIOIHM CMEHUINBAHUEM C CXKATBIM BO3AYXOM WU C BOJOH , A7
(opMHIpOBaHUS SMYIBECHH ; OMYIBCHI MOTYT OBITh THUIIA — BOAA B MACIIO WIIM THIA —
Macyo B Boay. Kak BUIHO U3 MOfENH yCTPOHCTBO NMEET MUHUMAIbHBIC Ta0apUTHBIC
pasMepsl, IIpU JOCTATOYHO BBICOKOM IIPOU3BOAUTENBHOCTU. B ycTpolicTBe HeET
MOJIBIDKHBIX YacTed W Onarogapst OCOOSHHOCTSIM BHYTPEHHETO YCTpPOWCTBa B
JIBIDKCHHHM TIOTOKAa TOIUIMBA HE BO3HMKAeT KaKOTO-THOO  CYIIECTBEHHOTO
COIPOTHBIICHUS, TAK YTO MOTEPH TABICHUS OT BXOJa 10 BBIXOJA M3 YCTpOIicTBa He
npesbimaoT 10%, XOTs NmpH CENeKTUBHOM Mojx00pe pabodmX 3a30pOB M CEUCHHS
KaHaJOB MOJKHO TIOJIyYWTh BEIHYMHY MQJCHUS JaBICHUS B mpexenax 3-5%.
Kpemnenne ycTpoiicTBa He MNpeAcTaBiIsieT HHUKAaKOil CIOXKHOCTHM M He Tpedyer
CHEIHAaNbHBIX HHCTPYMEHTOB

ArRoDynome SeCTUS yite ratad )
(D Ct)/gc?{ze vﬂzz’é{;(tg‘

? col
g L

NG

~_ AERSDYh G (<
LPEFLECTSA

/W TEFFACE

ﬂ/{/f?ogf/hénh g

CEFLECTIR

Puc. 6 YerpoiicTBo B Bujie TPEXMEPHOIi MPo3pavyHOii MOJeJIM ¥ B BH/IE 0CEBOT0

CCUCHUSD>
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Kak BuIHO 13 mpecTaBIeHHBIX MOJIETICH , KaK y)Ke OTMEYalloch PaHee B yCTPOHCTBE
, HeCMOTpsI Ha o0mie (QYHKIMI HeT TIOABMIKHBIX YaCTeH W OHO IIOCTPOSHO Ha
MIPUHIINAIIE KaTuOpa — BHEITHETO KOPIyca B KOTOPOM OPHEHTHPOBAHHO 110
BHYTPEHHEMY OTBEPCTHIO YCTaHOBJICHBI BCE JIETAH , B COBOKYITHOCTH
(hopMupYyIOIINE CHCTEMY aKTUBHPYIOLNIMX KAHAIOB , KOTOPBIE U ONMPEHEISIOT 2P deKT

YCTPOICTBA, B YACTH :

- UCKJIIFOUCHUA Y3JI0B THAPABINYCCKOr0 COMPOTUBIICHUA, 6nar0/:[ap>1 YeMy HaBJICHUC

Ha BBIXOJC MEHBIIIC JaBJICHUS Ha BX0J¢ He OombIe, yem Ha 10%;

- (1)OpMI/IpOBaHI/I${ 30HBI TOHUKEHHOTO JIABJIEHUS B KOAKCUAJILHOM KaHaje, YTo JaéT

BO3MOXXHOCTb T'OMOTI'€HU3allUN YPOBHA Typ6yJ'IeHTHOCTI/I 10 BCEMY CCYCHUIO ITOTOKA,

- BOBMO>XHOCTHU CMCIIMBATh B IIOTOKC MHOI'O KOMIIOHCHTOB KaK JXHJKHX, TaK 1

FaSOO6pa3HLIX IIpU BBICOKOM YPOBHE 'OMOI'CHHOCTH.
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Momnpukanust KUIKOr0 TOIJIMBA IIPH MOMOIIY OHJIAIH PACTBOPEHHUS B HEM

ropioyvero rasa mnepej BIPbICKOM B KaMepy CrOPaHHs TePMOIHHAMHYECKOT0

odopy/aoBaHuUst

Puc.1. YeTpoiicTBO I cCMeIIMBAHNS W PACTBOPEHUs MPUPOIHOIO ra3a B

JKUAKOM TOILIMBE, HAIIPUMEDP — B OeH3HHe

I1pr oMo TEXHOJIOTHH TNHAMHYECKOIO0 CMEIINBAHUSA U TOMOTCHU3AINN MMECTCS
BO3MOYKHOCTB PacTBOPUTH MaKCHMAIEHO BOSMOKHOE KOJIMYECTBO IIPUPOTHOTO Ta3a B
KUIKOM YTIIE€BOJOPOAHOM TOILIMBE, HAPUMED B OCH3UHE.

OnTtuManbeHble YCIOBUSL AT PAacTBOPEHHs IPUPOJHOrO rasa B OeH3MHE M IO
aHajoruu ¢ (GopMHpPOBAaHHEM Ha 3TOM e O0OpYIOBaHMU SMYJIbCUH IIO3BOJAET
CO371aTh CUCTEMY HaHO KaICys, B KOTOPBIX PACTBOPEHHBIH ra3 OKpyKEH 000n0uKaMu
n3 OCH3WHA, YTO U OMNpEIeIseT YCTOWYMBOCTh M CTAOMJIBHOCTh OCH3MHA C
pacTBOPEHHBIM B HEM MPUPOIHEIM Ia30M.

IIpu pacTBOpeHHMH NPUPOTHOTO Ta3a B OCH3MHE (I PACTBOPEHHS MOXKET OBITh

HCTIONB30BaH JIF000H TOPIOYMH Ta3 WM Ta30BBI KOHICHCAT) PACTBOPEHHBIN Ta3 B
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Hayaje Mpolecca TOPEHHsl HCMapseTcsi HAaMHOro ObICTpee MmapoB OCH3WHA, YTO U
ompezenser Ooiee IUIABHOE HAyYallo MpoLecca TOPEHHS U CHIDKCHHUE YPOBHS
JICTOHAIIMK, YTO B CBOI OYCpEIb MOBBIIIACT JKBHUBAJICHTHOEC OKTAHOBOE YHCIIO
TOIUTMBA, B KOTOPOM PAaCTBOPEH IPUPOIHBIN ras.

OmuH U3 JKcmepToB B OToH oOmactm — akagemuk Adjekcanap CreiiHOepr
OITyOJIMKOBA OTYET O MPOBENEHHBIX UM OTIBITAX MO PACTBOPEHHIO MPUPOJHOTO ra3a
B Oem3mHe (OH pacTBOpsul TOoIbKO 10% HPHPOMHOTO ra3a MO OTHOIIEHHIO K BECy
OCH3HMHA).

Kak oH yTBep:kJaeT, OKTaHOBOE YHCJIO CMECU IPH 3TOM NoJHsuiock 10 120, pacxon
TorunBa cHu3WICs Ha 10%, 1 KOHIIEHTpalKs OKUCIIOB a30Ta cHU3miach Ha 10%.
Axanemuk CteliHOEpT SIBJISETCS aBTOPOM TEOPHH 3HEPreTUYECKOro MaTepuaia H, o
€ro MHEHHIO, TEXHOJIOTUs TUHAMUYECKOr0 CMEIIMBAaHHs M TOMOTCHH3aI[K Hanboee
ONTHMAJIBHO peIIaeT 3aJa4l PaCTBOPEHMS IPUPOIHOIO Ta3a B OCH3MHE M H3EIbHOM

TOINTMBC BCCX BUIOB.

B HaCTOAMICC BpEMS TEXHOJOTHICCKHUI IIPONIECC CMEIIUBAHUA OCH3MHA C DTAHOJOM
peann3yeTcd B paMKax MU3BECTHBIX KIIACCHMYCCKUX TEXHOJIOTUYCCKUX MEPEXOI0B U
onepaunﬁ, Ipu  HUCIOJB30BAHUM + U3BECTHOI'O CTAHAAPTHOI'O0 TCXHOJOTHYCCKOTO

000pyI0BaHMS [T CMEIINBAHMA ¥ KOHTPOJIS IpoIiecca.

L . |

Puc. 2. YeTpoiicTBO 17151 ATMHAMHYECKOr0 CMEIIMBAHUA ¥ TOMOTE€HH3AI[UH B

pa3spese
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Ecnn ymenbmuTh pasMepsl yacTtuil 3TaHosna B 1000 pa3 mpu MOMOIIM TEXHOJIOTUU
JTUHAMUYECKOr0 CMEIIMBAHUS M TOMOICHH3AIMH, TO IMPU CrOPAaHUH TAKOH cMecu
YPOBCHb JETOHALMH MagaeT, YTO MOBBIIIACT OKTAHOBOC YKCIO TOIUIMBA W,
COOTBETCTBEHHO, 3()(PEeKTUBHOCTH TOTUINBA.

MeraHOa BO BCEX OTHOIICHHSX MPEAMOYTUTEIBHEE YeM 3TaHOJ, HO €ro ropasjio
TpyJIHEee KadeCTBEHHO CMeIaTh ¢ OCH3WHOM MPH WCIONB30BAHUH TPATUIOHHON
TEXHOJIOTHH CMETITHBAHHS.

TexHOJIOTNS AMHAMHYECKOTO CMEIIMBAHMS W TOMOTCHH3AINN PEeIIacT 3Ty mpodsieMy
U TOJNIBKO C HEW MOSBISCTCS peajbHAs TEXHOJIOTHYECKash BO3MOXKHOCTH ITOJYYHTHh
YCTOHYMBYIO CMECh METaHOJA ¢ OCH3MHOM HIIM C IPYTHM SKHIKAM YTJICBOJOPOIOM, B

KOTOPOM YaCTHUIbI METaHOJIA OYyT UMETh pa3Mepbl B npeaenax 20-120 HaHOMETpOB.

[MpuMeHeHne »STOW TEXHOJOTMHM JOJDKHO JaTh SKOHOMHUYECKHH dQdekT mnpu
CHIDKEHHH CTOMMOCTH IIpOIlecca CMENIMBAHMS, IMOBBIIIEHHN KauecTBa Mpolecca
CMEIINBAHUS U TOBBIIIEHUHN () (HEKTUBHOCTH CFOPAHUS ITOH CMECH.

[Ipy IPHUTOTOBICHUN 3MYIBCHH IO TOH TEXHOJIOTUH, OHA OCTABAIach CTAOHMIBHOM

yepes3 6 MecsALEB 110C/Ie IPUTOTOBIICHAS .

Puc. 3. BapuaHT KOHCTPYKIUH yCTPOIiCTBA ISl AMHAMHUYECKOr0 CMEIIHBAHMSA U

TOMOreHH3aUH B 0CEBOM pa3pese
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OcHOBHBIE pabodne mapaMeTpsl KOMITIEKCHO aKTHBHPOBAHHOI TOIIIMBHOHN cMecH,
obecrieunBaromye el MpeuMyILecTBa Iepe ]l H3BECTHBIMH TEXHOJIOTHAMH MOATOTOBKU
TOIUNIUBHOW cMecu Tmepen e€ mojaded B KamMepy CropaHusi: KOHILIEHTpaLus
PacTBOPEHHOTO TOPIOYETO ra3a B 0OBEME TOIUIMBHOM CMECH; yHelbHas IUIONIalb
AKTUBHOM KOHTAKTHOH MOBEPXHOCTH TOIJIMBHOW CMECH I10ciie €€ BIpbICKAa B KaMepy
CrOpaHusl.

Ecnu B mporecce KOMIUIEKCHOTO aKTUBUPOBAHUS TOIUIMBHOW CMECH, MPOMCXOAMIO
CMeIIMBaHUEe HECKOJIbKUX KOMIIOHEHTOB, TO BaKHBIM IOKa3aTeneM 3((eKTUBHOCTH
TOIUTMBHOM CMECH CTAaHOBUTCS €€ MOJU(PHINPOBAHHOE OKTAHOBOE YHCIIO.

VY akTUBUPOBAHHOW TOIUIMBHOM CMECH MaccoBasi CKOPOCTh TOPEHHUS Ha MOPSIOK
MIPEBBIIIAET 3TOT MOKa3aTeNb Y U3BECTHBIX TOIUIMBHBIX cMeceil. MaccoBasi CKOpOCTh
TOPEHUsI — JTO KOJHMYECTBO TOPIOYEro CrOparoliero Ha eIWHHIE MOBEPXHOCTU
(hpoHTa TOpEHHUS B €IUHUILY BPEMEHH.

VY aKkTUBUPOBAaHHOW TOIUIMBHOM CMECH TaKHe I10Ka3aTesd, KaK CKOPOCTb peaKIuu
TFOpPEHMs, MOIIHOCTb TEIJIOBBIICICHHS, KOJUYECTBO TeIJla, BBIJIEISIOMIErocs B
€MHUIY BPEeMEHM — MMEIOT JIOCTATOYHYIO BEIUYMHY IS IOJAJEPIKaHUs
CTaOMIIBHOCTH TIPOLIECCa B YCIOBHSX MMOHMKEHHBIX TEMITEPATYP.

AKTUBUpPOBaHHAsI TOIUIMBHASI CMECH OTBEYAET YCIOBHUSIM aJnabaTHYECKOTO FOPEHHUs,
KOTI'JIa peaKiys TOPeHHs YCIIeBaeT 3aBEPIINTHCS PaHbIIIEe, YEM CTAHET CYIIECTBEHHBIM
TEINI0O0OMEH MEXIY PEakIHOHHBIM O0BEMOM M OKpYKaloIled cpenod, TO ecTb
MOTEPH TEeIIa ¥ PHEPTUH OYAYT MUHUMAJIbHBIMH.

[IpuMeHeHne KOMILJIEKCHOTO aKTHBHPOBAaHUS TOIUIMBHONW CMECH B COYETAHUHU C
KOHCTPYKIMEH yCTpoicTBa Ml KOMIUIEKCHOTO aKTHBHPOBAHHS, MO3BOJIIOT
[OJlyYUTh 110 CPAaBHEHUIO C CYIISCTBYIOIIUMH W H3BECTHBIMH CHCTEMaMU |
TEXHOJIOTHSAMU, MPEJHA3HAYSHHBIMH JUIS MOJNTOTOBKM TOIUTMBHON cMecu mepen eé
nojauei B kKaMepy CropaHusi, eI PsiJi KOMMEPUECKUX MPEUMYILECTB:

- COKpallleHHEe pacxo/ia TOPIOYEro Ha MPOLECC TOPeHHUS;

- MOBBIILICHHE OKTAaHOBOTO YHCJIA TOTUTUBHON CMECH;

- Yllydll€HHE SKCIUTyaTallMOHHBIX XapaKTepUCTUK JABUraTeNIEH;

29



- CYIIECTBEHHAas OKOHOMHS Ha CTOMMOCTH YCTPOWCTBA [UIS KOMILICKCHOTO
AKTUBUPOBAHUS TOIIMBHOM CMeCH;

- HU3KHE 3aTpaThl Ha YCTAHOBKY YCTPOMCTBA Ui aKTUBUPOBAHUS B TPAHCIIOPTHOE
CPEeICTBO;

- BO3MOXXHOCTh HCIOJB30BaTh B JIBUTATENISIX HHU3KO KAJIOPUITHOE TOIUIMBO U €ro
KOMOWHALINH;

- BO3MOXHOCTh B OJHOM W TOM JK€ YCTPOMCTBE BBINOJNHATE HE TOJBKO

AKTUBUPOBAHNEC, HO U PACTBOPECHUEC U CMEIIMBAHUE KOMIIOHCHTOB TOIIMBHOM CMECH.

Puc. 4. YeTpoiicTBO 1151 JTMHAMHYECKOr0 CMELIMBAHUS M AKTHBAIIUU

TOILUIMBHOW CMeCH, BHINOJTHEHHOE B MOAU(UKAIMH JTHHEIHOT0 cTA0MIN3aTopa
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YceTpoiicTBO IMHAMNYECKOI TOMOreHM3alMU TOMJIMBHBIX cMeceil

Dynamic emulsion

HpI/I HCIIOJIb30BAHMM B KauyeCTBE TOIUIMBA CMECH OCH3MHA C DSTAaHOJOM BCEra
CYHICCTBYCT OIIAaCHOCTL Pa3JIOKCHUA 9TOW CMECH Ha OpraHu4eCcKuc (l)paKI.II/II/I u BOAY,

COACPIKAIIYIOCs B OTaHOJIC.

Uem BbIIIe MPOLCHT COACPIKAHHA 3TaHOJIa B CMCCHU, TEM ymep6 OT Pa3IOKCHUA

CMECH Ha OPTaHNYICCKUE COCTABJIAIONINEC U BOOY boiee CyIHeCTBeHHLIﬁ.

[Ipennaraetcst ycTpoiicTBO, He UMEIOIIIEE MOABMUKHBIX YacTel, KOTOPOEe MOHTUPYETCS
Ha TOIUTMBHOM TPYOOIPOBOE aBTOMOOHIISI MEXy TOIUIMBHBIM HACOCOM M HAaCOCOM
BBICOKOTO  JaBlieHHs. BBIXOA M3 TOIUIMBHOTO HAacoca TOACOCOUHSAETCS K
paznensmouemMy TPOUHUKY, KOTOPBIH JeIUT MTOTOK TOTUIMBA HA JIBa MOTOKA, KOTOPbHIE
B YCTPOWCTBE TOMOT€HU3UPYIOTCS 10 YPOBHIO TYpOYJIEHTHOCTH, H, B CIy4ae €Cld B
cMecH, HampuMep, OCH3MHA C DTaHOJIOM . CONEPIKUTCS BoJa, 0Opa3yeT B Ipolecce

romorenuzanuu Dynamic Emulsion.

Dynamic Emulsion mocie BbiBOJa W3 YCTPOMCTBa IOMNaNaeT B HACOC BBICOKOTO
JABJICHHUs JIBUTaTelisi, B KOTOPOM IIOJ] BO3JCHCTBHEM BBICOKOTO JaBJICHUS
TpaHc(hOPMHUPYETCS B HAHO—3MYJIBCHIO, KOTOpasi IPH C)KUTAHUHM B KaMepe CrOpaHus
WIMHAPOB JIBUraTels HE 00pa3yeT CakM M OKHCIOB a30Ta, IPH 3TOM HE

CHMXKaromass MOIIHOCTH JABUI'aTCJIA.
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SECOND FUEL FIRST FUEL
INPUT INPUT
@ / / \

HOMOGENIZATION OF
TURBULENCE LEVEL

OUTPUT FROM THE DYNAMIC
HOMOGENIZATION DEVICE

32



EXAMPLE OF DEVICE DESIGN FOR MASS - PRODUICTION

FIRST FUEL INPUT

PRESSURE SECOND FUEL
MULTIPLICATION INTEGRATED HOMOGENIZATION

INPUT
SECTION

EXAMPLE OF DEVICE INSTALLATION FOR
BLENDS PREPARATION IN GAS STATION

COLLECTION SECTION DYNAMIC HOMOGENIZATION
DEVICE WITH QUALITY SENSOR
(OPTIONAL)
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1-GASOLINE TANK;

2- ETHANOL TANK;
3-HIGH PRESSURE PUMP;
4-DEVICE FOR DYNAMIC

HOMOGENIZATION

7-SECOND FUEL
INPUT;
8-ETHANOL
INPUT;
9-OPTIONAL
WATER INPUT;
10- OPTIONAL

5-WATER TANK (OPTIONAL);
6-FIRST FUEL (GASOLINE) INPUT

5-DHD;
6-OPTIONAL WATER
TANK;
7-FIRST FUEL INPUT;
8-ETHANOL/
METHANOL INPUT;

WATER PIPING
SYSTEM

11-TANK FOR BLEND;
12-END OF FIRST
HOMOGENIZATION
STAGE;
13-SECOND
HOMOGENIZATION
STAGE

3-HIGH PRESSURE PUMP OF THE GAS STATION;
4-FUEL TANK OF THE CAR;
9,10 — SECONDARY INPUTS OF THE FUEL;
11-FIRST STAGE OF HOMOGENIZATION;
12-SECOND STAGE OF HOMOGENIZATION;




DYNAMIC HOMOGENIZATION DEVICE INSTALLATION IN CAR FUEL SYSTEM

1-CAR FUEL TANK;
2-FUEL/BLEND
INPUTTO TANK;
3-DYNAMIC
HOMOGENIZATION
DEVICE;
4 HIGH PRESSURE
PUMP OF THE CAR
ENGINE;

DYNAMIC
HOMOGENIZATION

6-FIRST HOMOGENIZATION STAGE;
7-SECOND HOMOGENIZATION STAGE

FUEL PUMP

PUMP




Omnucanue NPoayKTa

XapakTepucTHKa MpOayKTa, KOTOPbI MOXHO NpeAcTaBuTh kak Dynamic Emulsion,

3aKJIH0YacTCA B CJICAYIOLICM!

- IPOAYKT (OPMHUPYETCS B TEUYCHHE KOPOTKOTO MPOMEKYTKA BPEMEHH. DTO BpeMs
MOXKET OBITb PaBHBIM, KaK MHHUMYM, HECKOIBKMM MHIMCEKYHJIAM, 3a KOTOpbIE
IPONYKT MOJIyyaeT BCe HEOOXOJUMble XapaKTEpUCTUKH U CBOMCTBA U cpasy

CTAaHOBUTCS NPUTOJHBIM K Z[aJ'II;HefIIHCMy MIPUMCHCHHUIO;

- TPOAYKT COXpaHIACT CBOU CBOMCTBA B TCUCHHH JUIATEIIbHOTO BPEMEHU €CIN

JAAaBJICHUE, IO KOTOPBIM OH C(l)OpMI/IpOBaH, HC U3MCHSCTCA,

- TPOAYKT cIocoOeH COXPaHUTh CBOM CBOMCTBAa M XapaKTEPHCTHUKU TPU PE3KOM
noBbIlIeHnH naBieHus. [Ipu ucnpiTaHusIX MmomydeHo naBieHue mnponaykra go 2000
0ap ¥ TpU PTOM HHUKAKUX JECTPYKTHBHBIX U3MEHEHWH B CTPYKTYpe M CBOMCTBaX
MpoAyKTa He OOHapyxeHo. HaoOopoT, mpu CKUTaHWU TOJYYCHHOH SMYJIbCHH B
KaMmepax CropaHusi JBUTATENs TMOJYUYCHBI PE3YJIbTAThl, CPABHUMBIC C PE3y/IbTaTaMU

CropaHMs HaHO-OMYJIbCUU;

- NPOAYKT CIIOCOOCH CYIIECTBCHHO YJIYy4YIIUTh M COXpaHATh CBOU CBOMCTBA U
XapaKTePUCTHUKH JUTUTEIBHBII TICPHO]] BPEMEHH IIPH PE3KOM IOBBIIICHUH JABJICHHS B
MOTOKE MPOJYKTa, IMOCIE CMEIINBAHUS KOMIOHEHTOB. IIpM HCHBITAHHUSAX, MEpea
BIPBICKOM B IIMJIMHJAPHI JBUraTelii BHYTPCHHETO CrOpPaHUs IOJYYCHO JaBICHHE
npoaykra o 2000 Oap. IIpu 3TOoM OBLIM BH3YyalbHO OBLIM IOJYyYEHBl CHUMKH
IMYJIbCUH MO MHKPOCKONOM, MO3BOJISIOLINE MPEABAPUTEIBLHO KIACCHPUIIMPOBATH
MOJIYYCHHYIO SMYIBCHIO — KaK HaHO-IMYJIBCHIO, a TAKKe IMOJYYCHBI PE3yJIbTaThl
W3MCHCHHUII B CTPYKTYpE M CBOMCTBAaX BBIXJIONMHBIX Ta30B ABUTATENsI BHYTPCHHETO

CropaHus, CpPaBHUMBIE C TEOPETHYECKUMU ITapAMETPaMU CTOPAHUs HAHO-3MYJIbCUMY;
- IPOAYKT UMEET THOKYIO THAPOJMHAMUYECKYIO CTPYKTYPY;

- IPOAYKT UMEET THOKYI0 XUMHUYECKYIO CTPYKTYPY;
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- MIPOJYKT MOXET COCTOSITh IOJIHOCTBIO M3 OJHOPOIHBIX 110 CBOMCTBAM JKUAKOCTEH,
Opd JTOM BCE JKUAKHE KOMIIOHEHTHI MOTYT OBITh CMEIIaHBl B Pa3IAYHBIX

TMPONOPINAX U COYCTAHUAX,

- MPOAYKT MOKET COCTOSITh U3 HEOAHOPOJHBIX [0 CBOMCTBAM >KUIKOCTEH, PU ITOM
BCE JKUIKHE KOMIIOHEHTHI MOTYT OBITh CMEIIAHBl B PA3JIMYHBIX TPOMOPIHIX H

COYCTAHUAX,

- K TIPORYKTy mocie (OPMHUPOBAHHUSA MOTYT OBITH J100ABJICHBI pa3IHIHEIC

XUMHUYCCKHE BCUICCTBA, BXOJAAIINE B COCTAB Dynamic Emulsion;

- K TpPOAYKTY BO BpeMs (HOpMHPOBAaHHS MOTYT OBITh JOOABJICHBI pa3THYHEBIC

XMMUYECKHE BEIIeCTBa, He BXOAsIIHe B coctaB Dynamic Emulsion.
Bapuantsl Dynamic emulsion

Dynamic Emulsion MoxeT UMeTh MHOKECTBO Pa3HOBUIHOCTEH, K KOTOPHIM MOYKHO

OTHECTH:
- Dynamic Emulsion cocTosmryto u3, Kak MUHUMYM, JIByX OJHOPOJHBIX )KUIAKOCTESH
- Dynamic Emulsion, coctosmyro i3, kKak MUHIMYM, JIBYX Pa3HOPOAHBIX )KUIKOCTEH

- Dynamic Emulsion, cocTosiyto, Kak MUHUMYM, U3 JIBYX OJIHOPOJHBIX YKUIKOCTCH

U, KaK MUHUMYM, OJHOTO ra3a

- Dynamic Emulsion, cocrosiyro, kak MUHIMYM, U3 JIBYX Pa3HOPOIHBIX JKUIKOCTECH

1, KaK MUHUMYM OIAHOI'O ra3a

- Dynamic Emulsion, cocTosinryto, Kak MUHIMYM, U3 OJHOTO PacTBOPA KUIKOCTEH H,

KaK MUHUMYM, 0I[HOI71 KHUJIKOCTHU

- Dynamic Emulsion, cocrosmiyio, Kak MUHUMYM, U3 JBYX OJHOPOIHBIX PACTBOPOB

JKUJKOCTEH

- Dynamic Emulsion, cocTosiiyto, Kak MUHUMYM, U3 JIBYX Pa3HOPOIHBIX PACTBOPOB

JKUJKOCTEH
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- Dynamic Emulsion, cocrosmiyio, Kak MUHUMYM, U3 JIBYX OJHOPOIHBIX PACTBOPOB

)I(H,Z[KOCTeﬁ 1, KaK MUHUMYM, OJHOTO rasa

- Dynamic Emulsion, cocrosiiyto, Kak MUHUMYM, U3 JIByX Pa3HOPOJHBIX PACTBOPOB

)I(HZ[KOCTeﬁ 1, KaK MUHUMYM, OJHOT'O ra3a

XUMHYECKHE peareHThl MOTyT BBOXUTHCS B Dynamic Emulsion kak Bo Bpems

(hopMupoBaHUs, TaK U mocie GopMUPOBaHU
Takne Tumer Dynamic Emulsion Takxke MOTYT HMETh MHOKECTBO Pa3HOBHIHOCTEI:

- Dynamic Emulsion cocrosiiyto U3, Kak MUHUMYM, JBYX OJHOPOIHBIX KUIKOCTEH C

nobaBieHneM nocie GopMUpOBaHUs, JOMOIHUTEIBHBIX XUMUYECKAX PEareHTOB

- Dynamic Emulsion, cocTosiyro u3, Kak MUHUMYM, JIBYX Pa3HOPOJHBIX KHUJAKOCTEH

¢ no0aBieHreM nocie GopMUPOBAHUSL, JONOIHUTEIBHBIX XUMUYECKUX PEAreHTOB

- Dynamic Emulsion, cocTosuryto u3, Kak MUHAIMYM, OJHOTO PAacTBOPA KHUAKOCTCH 1,
Kak MHHHMYM, OJHOW JKHAKOCTH C Jo0aBieHHeM Tmocie (HopMHUpOBaHHUS,

JOITOJIHUTCIBHBIX XUMHUYCCKHUX PCArcHTOB

- Dynamic Emulsion, cocrosmiyo, Kak MUHUMYM, U3 JBYX OJHOPOIHBIX PACTBOPOB
JKUIIKOCTEH ¢ jo0aBieHueM Hocie (GOpPMHPOBAHMUS, TOMOJHUTEIBHBIX XUMHUYECKHX

peareHToB

- Dynamic Emulsion, cocTosiyo, kak MUHIMYM H3 JBYX Pa3HOPOTHBIX PACTBOPOB
JKHIKOCTEH ¢ nobaBieHreM mociie hOPMUPOBAHHS, JOMONHUTEIBHBIX XHMHUYCCKUX

peareHToB
Onucanue TeXHOJIOruHu

CyTbh TEXHOJOTHH, KOTOpas IIOJI0KEHAa B OCHOBY (DOPMHPOBAHMS HOBOTO IIPOJYKTa

Dynamic Emulsion, cocTout B cieayromem:

- B MOMeHT ¢opmupoBanus Dynamic Emulsion, ypoBeHb TypOyJeHTHOCTH BO BCEX
TOYKaX CEYCHHsI MOTOKOB 0a30BbIX KOMIOHEeHTOB Dynamic Emulsion ypaBuuBaercs,

3a CU€T 4Yero JOCTUTACTCS HeO6XO,Z[PIMI:II>i YPOBEHb PAaBHOMEPHOCTU COCTOAHUSA IO
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BCeMy 00BEMY M HEOOXOIUMEIH ypOBEHb pa3MepoB HaCTHI[ KOMIIOHEHTOB Dynamic

Emulsion;

- KHMHETHYECKas »JSHEprusi 4YacTHll BceX KoMmmoHeHToB Dynamic Emulsion
KOHCEPBHPYETCsI, ¥ 3TA SHCPTHUsI BEICBOOOKIACTCS B TOM Cilydae, eClid JaBJICHHE, O]
KOTOPBIM ~ HAXOIHUTCSI  OMYJbCHs, CHIDKACTCS WM  CTAHOBHTCS  PaBHBIM

atMochepHoMYy;

- KOJIMYECTBO KOMIIOHEHTOB B Dynamic Emulsion nmpakTudecku He OrpaHUYEHO, TaK
Kak armmapar s popmupoBanus Dynamic Emulsion MoxxeT ObITh ananTUpoBaH Ha
HE00X0MMOE KOJIMYECTBO KOMIIOHEHTOB 0O€3 M3MEHEHHUS MPUHIMITHAIBHBIX OCHOB

TEXHOJIOTUH,

- B clIy4ae eClii B Ka4eCTBE OJIHOTO WJIM HECKOJBKUX KOMIIOHEHTOB MPUMEHSETCS Ta3
WIA CMeCh Ta30B, NPHHIUIHAIGHBIE OCHOBBI TEXHOJOTHH ITO3BOJISIOT IOJYYHTh
asposoub B Bune Dynamic Emulsion wiam nmo3BomsitoT cmenrate Dynamic Emulsion ¢

CIXKAaTbIM I'a30M WJIM BO3YXOM;

- TEXHOJIOTHS [MO3BOJSIET BECTH MOCICIOBATCIbHBI BBOI JIOMOJHUTEIBHBIX
KoMmoHeHTOoB B Dynamic Emulsion. puuém KOJUYECTBO TAaKUX KOMIIOHCHTOB M UX

XAMHYECKHHA COCTaB HE JMUMUTHPOBAHBI;

- TOCKOJIBKY Bce mapameTpbl Dynamic Emulsion 3aBHCST OT JaBJCHHS B MOTOKE
koMmmnoHeHToB Dynamic Emulsion, peryaupoBanue cBoifcTB U mapameTpoB Dynamic

Emulsion moxet OCYHICCTBJIATHCA IIPHU IIOMOIIU PETYJIMPOBKU AaBJICHUA.
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