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Berymiienue

B kHuWre paccMaTpUBaIOTCAd TEXHOJOTHUECKHME BOMPOCHI KOMIUIEKCHOU
pecTaBpaiuu aBTOMOOMIE Bbimycka 40 roloB M HMHTErpALlMM B 3JIEMEHTAX HX
KOHCTPYKIIMM HOBEUIINX KOHCTPYKTUBHBIX U TU3aHHEPCKUX PEUICHUN, BO3HUKIIINX
B TEXHUKE aBTOMOOMIIECTPOCHHS U B CMEXHBIX 00JACTAX B MOCIEIHEE BPEMSI.

B  Marepmanmax  pa3lenoB ~ KHUTM  TPEICTABJICHbI  OPUTHMHAJIIbHBIC
VHHOBAIIMOHHBIE PELICHHs] 10 MOACPHU3ALMMU TOILUIMBHOW CHUCTEMBI JBUIaTElIs
BHYTPEHHETO CrOopaHusi C BHEJAPEHHMEM B  TOIUIMBHBIE  TPyOONPOBOJbBI
OECKOHTAaKTHOM KOHTPOJIbHOW M HM3MEPUTENbHOW ammaparypbl, OCTPOEHHON Ha
0a3e  2JEKTPOMAarHUTHOM  PE30HAHCHON  CIEKTPOCKONUU C  3JIEMEHTaMHU
HMCKYCCTBEHHOT'O MHTEJUIEKTA U NCKYCCTBEHHBIX HEUPOHHBIX CETEM.

Kak ocHOBHYI0 0a3y /11l ONTUMU3ALMYU JIBUTATENIel BHYTPEHHETO CTOPaHUs B
MaTepHAIaX KHUTH ITOKA3BIBAIOT JMHEHWHYIO TOMOTECHH3ALUI0 TOIUIMBHOW CMECH,
INOCTPOECHHYI0 Ha MPUHIUIAX COBPEMEHHBIX [MHOHEPCKUX H300pETEHMH,
OCYILECTBIISIIOIINX TUHAMUYECKYIO TOMOT€HU3ALMIO ITAPAIIIENBHO C CMEIIMBAHUEM
KOMIIOHEHTOB TOILJIMBA, B KOTOPOM IOCJI€ CMEIIMBaHUs (POPMUPYETCS TOMOT€HHast
TOIJIMBHASI SMYJILCUS B KOTOPOU CoAep:KaHUE BOJIBI MOKET ObITh 1oBeeHO A0 50%.

B paznmenax KHUTHM BIIEpBbIE NTOKA3aHbI PE3YyJIbTATHl UCIIBITAHUN JBUTATEIECH
BHYTPEHHETO CropaHusi C TOIUIMBHOW CMECBhIO, HMEIOLIEH BHUI M CBOMCTBA
FOMOT'€HHOW TOTUIMBHOM KaIlCYJIMPOBAHHOM 3MYJIbCUH, UMEIOLIEN THIPABINYECKYIO
naMaTh (OPMbI B paMKaX HaHOKAICYJl, UMEIOIIUX BUJ C(HEPUUECKUX SAEP U3 BOIBI
WJIM U3 OH JIaliH B PEXUME PEAIbHOIO0 BPEMEHN KOHJACHCUPOBAHHOM U3 BBIXJIOIHBIX
ra3oB >KMJKOCTH ¢ 000JOYKOM M3 OEH3WHA WM JIM3EJIbHOTO TOIUIMBA, MPU ATOM
TOJIIIMHA 000JIOUYKH MPEJCTABIEHA B HAHO JAHAaIra3oHe.

B kHure Takke pacCMOTPEHBI BApUAHTHI IU3aliHa aKTUBUPYIOLIUX JIMHENHBIX
YCTPOMCTB, HCIOJB3YIOIIMX IPUHLHUIBI TEOpEeMbl bEepHYIUIM [ CO31aHUs B
TOTUIMBHOM  TpPyOOINpOBOJIE  KOAKCHMAJIbHOW 30HBI  MECTHOTO  JIOKQJIBHOIO
pa3pexeHus, B KOTOpOH U  (QOPMHUPYIOTCS  TOIUIMBHBIE  HAHOKAICYJIbI,
OnpeaesIoIe HeOObIYHbIE TEPMOJUHAMUYECKUE PE3YIIbTAaThl IPOLECCOB BIPHICKA
Y CTrOpaHHUsl TOILIHBA.

Kpome Toro, B pasnenax KHUTM IIPUBOIATCS MaTEpHasbl KacaroIIUecs U
OTHOCSIIMECA K METOAUKE JU3aiHa YCTPOMCTB AKTUBALMU TOIUIMBHBIX CMECEU C



IIPUMEHEHUEM HOBEUIINX NMPUEMOB U METOA0B, BKIIKOYasl aKTUBHOE KOMIIBIOTEPHOE
MOJIETMPOBAHUE U UMUTALIMIO pabOYUX MPOLIECCOB.

[TockonbKy B 3MYJIbCMU NPHU HCIBITAHUSAX OOHAPYKEHbl MAPATOKCHI C
YHUKQJIBHBIMU  IIOJIOKUTEJIBHBIMU ~ KOHEYHBIMM  pe3yibTaTaMW Ui BCEU
HAJICHCTEMBI, B KHUI'E ITPEACTABIICHBI ONIMCAHMS U 3TUX M1APATOKCAIBHBIX SBICHUM.



YTOUYHEHHBIN POTHO3 0011IEr0 TEXHOJIOTHYECKOr0 Pa3BUTHA /10
2025 rona

B exerognom noxmame u ooOpamenun IIpesmpenta CIHIA x Konrpeccy
oco0oe BHMMaHHUE, U MOXKHO JIa)Ke€ CKa3aTh OCHOBHOE BHUMaHUE, ObUIO YJEJICHO
BOIIPOCAaM HHHOBAIIMOHHOW MoJiepHM3alMu. B oOpamieHun ObUIO 3aTPOHYTO
HECKOJIbKO KOHKPETHBIX HAINpaBJICEHUH HHHOBAIMOHHOIO PAa3BUTHUSA, KOTOpHIE B
HaIlleM TMpeAbIAyIIeM MpPOrHO3e ObUIM BBIACNEHBl Kak HOBeHIne 0a30oBbIe
TEXHOJIOTUHU.

B kauecTBe OAHOTO M3 pEUIAIONIMX HAIMPABICHUNA OBUIO OTMEUYEHO MOIHOE
BHEJPEHHUE CPEICTB CKOPOCTHOTO UHTEPHETA BO BCEX yroJikax u pailonax CIIA, ne
B3Hpas Ha UX yJaIEHHOCTh U HE BCEr/ia OJaronpusITHBIE TIOTOHBIE YCIOBHS.

B nporuno3e Ha 0CHOBaHMHU aHAN3a Oy OJIMKOBAHHBIX OTYETOB O IPOBEICHUU
HAYYHO-HCCIIEIOBATENIbCKUX M OMBITHO-KOHCTPYKTOPCKUX PabOT, HA OCHOBAHWUU
CUCTEMHOI'O aHaju3a I[aTeHTHO-TUIEH3MOHHON CUTyalluh M TEHACHUUN €
Pa3BUTHUS U MPEANOCHUIOK K MPUHIUIHAIBHBIM U JIOKAJTbHBIM U3MEHEHUSIM, OBLIH
CEJIEKTMBHO OTOOpaHbI YETHIPE IPYIIIb OCHOBOIOJIATAIOIINX TEXHOJIOT Ui, KOTOphIE
OyAyT ompeAensaTh XapakTep U MyTH pa3BUTHUS dyeloBeuecTBa B 21 Beke.

A) Hogeiiiine 6a30Bble TEXHOJIOTUH, T.€. PEBOJIIOIMOHHBIE TEXHOJOTUH, Ha
OCHOBE MPHUMEHEHHUS KOTOPHIX MOXKET MPUHIUIHAIBLHO ObITh M3MEHEHO pPa3BUTHE
oO1ecTBa 1 ero (HOpMUPYIOMIUX OCHOB:

1. DnexTponuka u HHGOpPMAaTHKA

1.1. MuKposJIeKTpOHUKA

1.2. TepaOutHas mamsTh

1.3. CaepxImpoBoJfiiue yCTpOHCTBa

1.4. Cynep-uHTEIJIEKTyalbHbIE YUIIBI

1.5.  CaMoBOCTIpOM3BOAAIINECS YUIIBI

1.6. OnTuyeckas 3JIEKTPOHHMKA, B TOM YHCIIE TepaOUTHbIE ONTHYECKUE
3allOMUHAIONINE YCTPOICTBA, TepaOWUTHBIE ONTUYECKHWE YCTPOWCTBAa CBSA3H,
AJIEMEHTHI U Y3716 ONTHYECKUX DBM 1 ynpaBisiomux CUCTEM Pa3InYHOTO YPOBHS
Ha 0a3e ONTHUYECKOW TepaOUTHOU MaMsITH;

B 3TOM MecTe BHOBH BO3HHUKINIHE OOCTOSTENHCTBA 3aCTABUIIM HAC €IIE pa3s
MPOAHAIM3UPOBATh CUTYAIMI0 U 3aHATHCS MOMCKOM MPOAYKTOB M TEXHOJIOTHH,
KOTOpbIE KpaiiHe HEOOXOMUMBI [JII TOTo, YTOOBI BHEAPEHHUE CKOPOCTHOTO



MHTEpPHETAa MOYKHO OBLIO OCYIIECTBUTH B IOJHON MEpE W MPU I3TOM HE CO31aTh
HOBbIE 0O0Jiee CIIOKHBIE NPOOJEMBbl, YEM OTCYTCTBHE CaMOIO CKOPOCTHOTO
WHTEpHETA.

Kak n3BecTHO 13 myOnuKamuii 1 U3 eXXxeJTHEBHOU MH(POPMALIH, CETOHS B BEK
MH(GOPMALIMOHHBIX TEXHOJOTHH, 3ammura WHGOPMAIUU SBISIETCS BaKHEHIIINM
YCIIOBHEM €€ LIEJIEBOTO PACIIPOCTPAHEHHUS.

Kpome Toro, Becb MUp yK€ BOIIENT B COCTOSHHE KUOEP-BOWH U BHEIPEHUE B
KOMITBIOTEPHBIE CUCTEMBI TIOTEHIUAIBHOTO IPOTUBHUKA UJIU IIPOCTO KOHKYPEHTA U
CONIEPHUKA PA3IUYHBIX BHPYCOB, KOTOPBIE II0 CBOEW pAa3PYLUIUTEIBHOW CHIIE
CpPaBHHMMBI C BOCHHBIM yAapoM, TpeOYyloT BcE Oosiee COBEPIICHHBIX M HaAEKHBIX
TEXHOJIOTH 3aIlUThl HOCUTENEH NH(OpMAaIIIH.

[lonplTaeMcst 1aTb CpPaBHUTEIBHYIO XapaKTEPUCTUKY ATOW CHUTyallud M
0XapakTepU30BaTh BO3MOKHOCTU M XapakTep pa3pabOTaHHON HWHHOBAIMOHHOU
3AIIATHON TEXHOJIOTHUHU.

CpaBHUTENbHASA XAPAKTEPUCTUKA 3AIUTHOM TEXHOJIOTMM I ONTHYECKUX
JMCKOB, IOCTPOEHHOM Ha MPUHILIMIIAX Pa3MEPHON MIACHTU(PUKAIIUN MAPKUPYIOLINX
TOKOIPOBOSAIIUX CIOEB, HAHECEHHBIX HA TMOBEPXHOCTSIX IUCKA, CBOOOJIHBIX OT
MH(POPMAIIMOHHBIX MAacCCHUBOB U HaXOJASIIMXCS B pabodyeM MOJOKEHUH UCKa B
MOCTOSIHHOM WHAYKTUBHOM M PE30HAHCHOM OECKOHTAKTHOM B3aUMOJIECUCTBUM C

CCHCOpaMH, BCTPOCHHBIMHA B CCPBOCHUCTCMY JHCKOBO/IA.



HpOﬁJIeMI)I, CYIIECTBYHOIIINE HA PbIHKE CUCTEM OIITUYCCKHUX
HOCHUTeJel HH(pPOpMALIUU:

1. CylecTByIOIfe  CUCTEMbI  3allUTBl  ONTHYECKUX  HOCUTENEH
UH(pOpMaLUY CPAaBHUTENIBHO JIETKO B3JIaMbIBAIOTCS;

2. [Ipu cymecTBylomel cucTeMe 3alluThl HEBO3MOXKHA ObIcTpas U
sbdexkTuBHAs WACHTU(UKALMS ONTUYSCKUX HOCUTENEeW HHPOpMAIMK 1O HX
HNPUHAATICKHOCTH, YTO IPUBOJUT K HECAHKIIMOHUPOBAHHOMY M3bATUIO ONITHYECKUX
HocuTeslel MH(OpPMaluu M3, HApUMEpP KOPHOPATUBHOIO I0JIb30BAaHUS, WM
Ha00OPOT HECAHKIIMOHUPOBAHHOE BBEJICHHE B KOPIOPATHBHbIC WH(POPMAIIMOHHbIE
MAaCCHUBBI HOBBIX HEYUTEHHBIX HOCUTENEH, UTO JENAeT MPAKTUICCKU HEBO3MOKHBIM
KOHTPOJIb 32 COXPaHHOCTBIO MH(OPMALIMU B paMKaX KOPIIOPALIUH;

3. B cymecTBylommMx — KOPHMOPAaTUBHBIX ~ CXEMaxX  XpaHEHUS U
UCIIOJb30BaHUSl MH(OpPMAIMM HE MPEACTaBISAETCS BO3MOXKHBIM IPEAOTBPATUTH
UCTOJb30BAHUE HA TEPPUTOPUU KOPIOPALUH IMOPTATUBHBIX KOMIIBIOTEPOB
COTPYJHHUKOB U HET BO3MOXKHOCTH IIPETOTBPATUTH UCIIOJIb30BAHUE KOPIIOPATUBHBIX
HocuTesel MHpOpMaIuK, BBIHECEHHBIX 3a MPEeIbl TEPPUTOPUN KOPIIOpAIMU. ITO
OPUBOJUT K yTEUKE MHPOPMAIMK U CEPbE3HBIM NOTEPSIM;

4. Brixog Ha pBIHOK TOPTATHBHBIX TMEPCOHAIBHBIX KOMIIBIOTEPOB, B
KOTOPBIX OTCYTCTBYET HAKOMMUTETW HH(POpPMAIMU B BUJE KECTKMX MarHUTHBIX
JVICKOB U KOTOPBIE OPHEHTUPOBAHBI HA TMOJNyuYeHHE HEOOXOIUMBIX MPOTPaMMHBIX
npoaykToB M3 cereil MHTepHeTa, TpeOyeT 0cO0Oro KOAMPOBAHUS ONTHYECKUX
JMCKOB, KOTOPOE MOXHO HCIOJb30BaTh B KaYECTBE CEKPETHOTO MEPCOHAIBHOTO

KOJ1a JIJIs TI0Jb30BaTeJICH;

IIpenmymiecTBa Npeaio;KeHHON TEXHOJIOTHHU, OTBEYaIOlIHe Ha
CYIIeCTBO, BbISIBJIEHHBIX HA PbIHKE CHCTEM ONTHYECKUX HOCUTEIeH
uHopmManum, npoodaem:

1. Nmeercss MHOXKECTBO BAapUMAaHTOB TOJILHWH KOAUPYIOIIUX IOKPBITHUM,
KOTOPLIC IMTO3BOJIAIOT MMCTh MHOKCCTBO BApUAHTOB 3alllUTHOTO KOJ4, B OTIIMYUEC OT
HN3BECTHBIX TGXHOJ’IOFHﬁ, KOTOPBIC UMCIOT TOJIbKO OAWH BAPHAHT KOJA,

2. B npounecce HAHCCCHHA IIOKPBITHUA TPHUMCHACTCA TCXHOJIOTHUA

KOHTPOJIA IMOJHOCTBIO MACHTHUYHAA TCXHOJIOTHMHM ACKOAHWPOBAHHUSA, YTO ITO3BOJIACT



MTOJIHOCTBIO KOHTPOJIUPOBATH KAYECTBO KOAUPOBAHHS B IMPOLIECCE M3TOTOBIICHHUS
nucka, Oe3 ynajleHusi JMcKa ¢ KOHBeHepa, B OTJIMYME OT CYIIECTBYIOIIUX
TEXHOJIOTHA, B KOTOPBIX JIUCK JUIsl KOHTPOJII HEOOXOIUMO YAAIISTh C KOHBEWepa U
yCTaHABJIMBAaTh B KOHTPOJBHOE MPHUCIIOCOOJIEHUE; TaKUM 00pa3oM KOHTPOJIb
BBIOOPOYHBIH, a B MpeaokeHHo! TexHonoruu,- 100% KOHTPOJb, YTO UCKIIOYACT
BBIYCK OpaKkOBAaHHBIX JIMCKOB, KOTOpPbIE B CYHIECTBYIOUIUX TEXHOJOTHUSIX
0OHapyKHUBAIOTCA TOJIBKO BO BPEMs SKCILTyaTalUu;

3. B npennoxeHHON TEXHOJIOTHMH HMEETCS BO3MOKHOCTh KOAUPOBAHUS
BCEX KaTE€ropuid U TUIOB JIUCKOB BHE 3aBUCHUMOCTH OT (popmaTa 3alriCH U YTCHHUS, B
OTJINYUE OT CYHIECTBYIOIIMX TEXHOJOTMM, B KOTOPBIX KOJWPOBAaHUE 3aBUCUT OT
(opmara 3anucH U YTEHUS JTUCKA,

4. B mpemioKeHHOW TEXHOJOTHH KOIJUPYIOLIEEe IOKPBITHE MOMXKET
CIIy’KUTh OCHOBaHUEM ISl IEPCOHATIBHOIO CEKPETHOTO KOJa WIH MHU(pa, 4ero Her
B CYILECTBYIOIINX TEXHOJIOTHSAX;

S. B  nOpennokeHHONW  TEXHOJOTMU  CEHCOP  JEKOJWPOBaHUS U
UACHTU(UKALMY SIBISETCS MOOMJIBHBIM M MOXET HWMETh HECKOJBKO BapHAHTOB
MIOCTaBKH, B TOM YHCJI€ U aBTOHOMHBIN BapuaHT, HE CBA3aHHBIN C TUCKOBOJIOM, a B
CYILLIECTBYIOIMX TEXHOJIOTUAX CHUCTEMA AEKOANPOBAHNS yCTAHABIMBAETCS TOJIBKO B
JUCKOBOAAX; TakUM OOpa3oM KOHTPOJUPOBATH HAJUYME€ W MPABUIBHOCTH
KOJAUPOBAHMUS MOXXHO TOJBKO B IPOLECCE YCTAaHOBKHM JHCKAa B JIHCKOBOJA, a B
MPEAJIOKEHHOW TEXHOJOTUH KOHTPOJIMPOBATh U MACHTU(PUIMPOBATH KOJ MOKHO
BHE JHMCKOBOJIa, HAalpUMEpP B Mara3WHax WJM HAa NPOXOJHBIX NPEINPUATHN U
YUpPEXKIAEHUH, YTO OCOOEHHO BaXHO IJsi OOECHEYEeHHs] IMOJHOIO peXuMa
KOH(DUICHIINATEHOCTH HH(POPMAIIUH;

6. B npennokeHHOM TEXHOJOTHH AEKOIWPOBAHHE HCKIIOYAET KAKYIO
anb0 3aBUCHMOCTb OT ONTHYECKHMX CHUCTEM JIUCKOBOJAA, HO PE3yJIbTaThl
JIEKOAUPOBAHUSI MOTYT U3MEHUTH Pa0OTy ONTUYECKUX CUCTEM, HAIlPUMEP CEPBO —
NpUBOJA JJIi OPUEHTAlMM W KOHTPOJIS MOJIOKEHHS (POKyca UYMTAIOLIETO WU
3aMKUCHIBAIONIETO Jla3epa, B OTIMYHME OT CYHIECTBYIOUIMX TEXHOJIOTUHM, B KOTOPBIX
IpoLIECC JIEKOJAUPOBAHUS TIOJHOCTBKO 3aBUCUT OT ONTHYECKUX DIJIEMEHTOB
JIMCKOBOJA, YTO YCJIOXKHSAET €ro KOHCTPYKIHUIO U PE3KO CHUKAET HAAEKHOCTD;

1. [IpemsioxkeHHass  TEXHOJOTHSI ~ MMEET  HECKOJBKO  HepapXuil
NPUHIUNHAIBHON paboueld cXeMbl, MMEeT THOKUH aJroputM U MOXKET OBITh



BCTpOCHA B JIOOYIO OXPAaHHYIO CHUCTEMY ONTHYECKOW MaMsITH B TOM YHCJIC U B
rUOpUIHBIE HOCUTENH HH(POPMAIIUU, UMEIOLTUE KPOME ONTHYECKOTO KOMIIOHEHTA U
HOCUTENM, IOCTPOEHHBIE Ha JAPYruX Oa30BbIX MPUHIHUIAX, CYIIECTBYIOLIUE
TEXHOJIOTUU HE 00J1aal0T YKa3aHHOU TMOKOCTBIO;

8. [IpennoxxeHHas TEXHOJIOTHSI TTO3BOJIET UCTIOIB30BATh KOJ AUCKA Kak
BBOJHBIM TMapoiib i BXoJa B MNpodecCHOHANIbHbIE MAaCCUBBI HH(OpMaIUU
MHTEpHETA, 4eM He 00JaJat0T CYIECTBYIOIINE TEXHOJIOTUH;



IIpeaBapurte/ibHOE onpeaeaeHUe 02a30BOro NPOAYKTA NMPOEKTA

1. OCHOBHOM CEKTOp PbIHKA,- KOPIIOPATUBHBIE KIINEHTHI:
— banku u prHaHCOBBIC KOMIIAHUH;

— [IpoMbIlITIEHHBIE KOPIIOpALIUY;

— HayuHo — uccnenoBarenabckue 1adopaTopui;

— TpaHcOpTHBIE KOMITAHWH, BOK3aJIbl, a3POIOPTHI 1 MOPCKHE MOPTHI;
— KpymnHble TOproBeie ceTy;

— MyHunumnagbHble CIIyXOBbI;

— [IpaBUTENBCTBEHHBIE OPTAaHU3ALNN U YUPEXKICHHUS;

- KpynHble METUIIMHCKUE YUPEXKICHHUS;

- CrpaxoBble KOMITAaHHY;

- Poja BOMiCK BOOPYKEHHBIX CHUI;

- [Tonuiums u cencityxObr;

2. [IpenBaputenbHas olieHKa 00bEMa PhIHKA

CpenHss 1leHa IMCKOBOJA C BCTPOCHHBIM MArHUTOPE30HAHCHBIM CEHCOPOM
coctasisieT 350 nommapos CILIIA.

CpenHsisi 1eHa OUCKa C KOOUPYIOIIMM KOJIBLIOM COCTaBJSIET 5 N0JUIapOB
CIIIA.

CpenHee  KOJNMYECTBO  JTUCKOBOJOB  HEOOXOAMMOE  JUIsi  OJIHOTO
KOPIIOPaTUBHOTO KJMeHTa coctasisieT 1750,

Ilena nUCKOBOMOB ISl YKA3aHHOTO KOPHOPATUBHOTO KJIIMEHTA COCTaBIISET
612500 nommapos CIIIA.

CpenHee KOJIMYECTBO JMCKOB, HEOOXOAMMOE JJII OJHOTO KOPHOPATUBHOTO
kiueHTa coctapisieT 17500 (mo 10 nuckoB Ha oauH auckoBox). LleHa nuckoB mjis
YKa3aHHOTO KOPHOPATUBHOTO KiKeHTa coctaBisieT 87500 nommapos CIIIA.

OpuUEHTUPOBOYHOE KOJUYECTBO KOPIMOPATUBHBIX KIMEHTOB COCTaBJISET
6omnee gem 10 000.

OpueHTUPOBOYHBIM O00BEM  pBIHKA JUISI  KOPIIOPATHBHBIX  KIMEHTOB

coctasysiet: 70 000 000 goymapoB KaKk MUHHUMYM, B TO/I.
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Bcero no Bcem kaTeropusiMm KOPIOPaTUBHBIX KIMEHTOB OPUEHTHUPOBOYHBII
roJIoBoi 00BEM PBIHKA MOXKET COCTaBUTh Ha mepBoM 3Tame 6ojee 700 000 000
nosutapoB CIIA.

3. XapakTepucTuka MpoayKTa

[TpoayKT npoeKTa — ONTHYECKUM JUCK C KOJUPYIOLUIUM KOJIBLIOM U JUCKOBOJ
C BCTPOEHHBIM CEHCOPHBIM MOJYJIEM, KaK MPAaBWIO COCTOSIIIMM U3 TpEX
MHUKPOCEHCOPOB.

B ciayyae HEOOXOIMMOCTH CEHCOPHBIA MOJYJIb MOXET IOCTaBIAThCA 0€3
JTUCKOBOJA.

B ciysae HeoOXOIMMOCTM KOMIIaHMS, BeAyIlas IPOEKT, MOXET
PENOCTABIATh YCIYTU JUI KOPIOPAaTUBHBIX KIMEHTOB, OPraHU30BBIBAs BBOJ B
JEHUCTBUE CUCTEMBI KOJAMPOBAHUSA U 3aIIUTHI HHPOPMALIMH MO KITIOY.

4, [IpuHUMNIMATbHBIE OCHOBBI 3aIMTHOIO KOJWPOBAHUS ONTHYECKHX
HOCUTEJNEW WM HaKomuTesed MHPOpMaluH, MPEUMYIIECTBEHHO B BUJE JIHCKA,
MPO3PAYHOTO JJIsI CBETOBOIO IOTOKA, HCXOMSIIET0 M3 BBIXOJHOW ONTHYECKOUN
CUCTEMBI ~ OAHOMOJOBOIO  JIA36pHOTO  JHOJAA, HMEIOIIEr0  CTaHJApTHBIC
WCIIOJIHUTEIIbHBIE Pa3MEPBI:

— HapyxHbli auamerp 120 wMumaumerpoB, u ToJdmMHY B 1,2
MWIJIMMETPA;

- JIMCK CKJIEEH W3 IBYX IOJIOBUH, KaXaasi TOJIUHON B 0,6 MHUILTUMETPA;

— MOKPHITHE HAHECEHO Ha OJHOW M3 TMOJOBUH JUCKAa Ha KOJbIE
HapyXHbBI JuaMeTp KoTtoporo 120 MuWuMMETpoB, a BHYTPEHHUH IHAMETP
kotoporo 118 Munmumerpos;

— TOJIIIMHA MOKPBITUS BapbUpyeTcsl B Iuamna3one or 1 mukpona no 10
MHUKpPOH ¢ uHTepBajoMm B 100 aHrcTpem;

KoHuenrtyanbHble OCHOBBI KOAMPOBAHUS 3aKIIOYAIOTCS B  CIEAYIOIIEM
MPUHIINIIE: - KOJUPYIOUINI cUrHaNI POPMUPYETCS U3 pEeaKLUK CEHCOPa WM TPYIIIIbI
CEHCOPOB Ha TOJIIIUHY KOJBIEBOIO MOKPHITHSA HA JUCKE, CPABHEHUS MOJYUYEHHOTO
CUTHAJIa C CTATUCTUYECKUM TAJIOHOM 3TOT'0 CUTHaja,- YKBUBAJIEHTOM PE30HAHCHOM
peaklMy CEHCOPOB Ha TOJNIIMHY MOKPBITHS, YyJEJIbHbIE MOKa3aTelu Marepuaia
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MOKPBITHS, TMPOBOAMMOCTH MaTepuajia MOKPBITHs, IUIOTHOCTH MaTepHuaia
HOKPBITHSL, SIEKTPUUYECKOTO COITPOTUBIIEHUSI MaTepHalla OKPBITHS.

B cucremy cepBoMapkupoBKH OT(POPMATHPOBAHHOTO TUCKA, KOTOpas, Kak
IOPaBWJIO HMMEET BUJ TIPYIIOBBIX COYETAaHUN CEPBOTOUEK HAa MH(POPMAIMOHHBIX
TpEKax JMCKa, BMECTO OJHOM M3 TOYEK IPYIIIOBOIO COYETAHUs, BBOASAT CUTHAI OT
JIEKOMPYIOLIErO0 CEHCOpAa CHUCTEMBbI 3alllUTHOTO KOJUPOBaHUSA, U, B cilydae
COBNAJCHUS WHTEIPUPOBAHHOTO CHUTHAlIa OT TPEX CEHCOPOB C 3aJaHHBIMU
napaMeTpaMy CUTHajla, CEpBOCHCTEMA IUCKOBOAa HAUMHAET OPUEHTHPOBATH (POKYC
Ja3epa Ha UHPOPMALIMOHHOM TpEKe, U, TAKUM 00pa30oM CUCTEMa HAYMHAET MPOLIECC
YTEHUS WIM 3aIIMCU Ha ONITHYECKOM JIUCKE.

B cnydyae HecoBnajgeHus CUrHajga OT CEHCOPOB C CTaTUCTUYECKOM (hopmoii
CUTHAJIa B NaMATH IpoLeccopa JIUCKOBOJA, CEPBOCUCTEMA JMCKOBOAA HE
OpPUEHTHUPYET U HE CTAOMIM3UPYET TPACKTOPHUIO (POKyca Tyda JIa3epHOIro JUOJa Ha
MHPOPMAITMOHHOM TPEKE AWCKA M YTEHUE WM 3alluCh Ha JIUCKE CTaHOBSTCA

HEBO3MOKXHBIMHU.

S. BapuaHTbl uaeHTHPUKALNK JUCKA B TUCKOBOJIE

Nnentuduxanuss aucka B JUCKOBOJIE MOXKET BECTHCHh IPU IMOMOUIU
U3MEPEHHSI B PEXHME pPEaTbHOTO BPEMEHH TOJUIUHBI TOKPBITUS, CPABHEHUS
PE3YNBTATOB U3MEPEHUS C XPAHSIIMMCS B IPOLECCOPE AUCKOBOIA CTATUCTUYECKUM
3HAYEHHUEM ATOr0 MapaMeTpa U BbAaud CUTHAJIa HA CPABHHUBAIOLIEE YCTPOMCTBO B
IIPOLECCOPE TUCKOBOA.

[Ipouecc naeHTU(UKAIIMT MOXKET BECTUCh MPH BpPALICHUU JIMCKA WU MpU
YCTAaHOBKE JUCKA B TUCKOBOJ.

[Ipn maeHTHPUKALUKU NP YCTAHOBKE JKMCKA B JUCKOBOJ, OTPHIIATEIIbHbBIE
pe3yNbTaThl UACHTU(UKALMY HE MO3BOJISIOT BKIIIOUEHUE KAaKOH-JIMOO CTPYKTYpHI
JUCKOBOZAA, U, HA0OOPOT MOJIOXKUTEIbHBIA CUTHAN HICHTU(DUKALIUU BKIIOYAET

HEO0OXOAMMBIC CTPYKTYPhI TUCKOBO/IA.
6. KoHcTpykTHBHBIE BapHaHTBI AUCKOBOJOB

OJIeMEHThl ~ 3allUTHOM  CHCTEMBl  PE30HAHCHOTO  KOJIWPOBAaHUS  —

ACKOJIUPOBAHUA MOTI'YT 0e3 Kakux-aubo KOHCTPYKTHBHBIX HWJIK CXCMHBIX
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OTpaHUYEHU, OBITh BCTPOEHBI B JIOOYIO CYIIECTBYIOIIYIO CErOJHS KOHCTPYKITHIO
IMCKOBO/IA, PEAIU3YIOIIYIO BCE U3BECTHBIE TEXHOJIIOTUU ONTHYECKOM MaMSITH.
CymiecTByIoIIle JAUCKOBOJBI TAKKE MOTYT OBITh MOAM(PHUIMPOBAHBI TOA
MOHT)X CHCTEMBI MHUKPO -CEHCOPOB, MyTEM BPE3KU CEHCOPHOI'O MUKPOMOJYJIS B
HECYIIIYI0 KOHCTPYKLIHIO KOpITyca JUCKOBO/A.
[Ipy HEoOXOAMMOCTH TOKPBITUE MOXET OBITh BBIIOJHEHO Ha YXe
CYLIECTBYIOIIUX TUCKAX.

7. IIprMepHBII TEXHOJOTMYECKMM MApUIPYyT HM3TOTOBJIEHUSA JHCKA C
KOAUPYIOLIUM ITIOKPBITHEM.

JIns WM3rOTOBIEHUSA ONTHYECKOTO JUCKAa C 3allATHBIM KOJMPYIOIIMM
HOKPBITHEM HE TpeOyeTcs ClIeUaNbHBIX TEXHOIOTHH U 000pyA0BaHUS.

JUIsT WM3rOTOBJIEHUS MOXET OBITh MCHOJB30BAHO MOJECPHU3UPOBAHHOE
TEXHOJIOTMYECKOE 000pyT0BaHUE, KOTOPOE UCIIOJIb3YETCSl B HACTOSIIEE BPEMS.

Hanecenne koaupyroniero NoKpbeITUS MOKHO COBMECTUTH C M3TOTOBIIEHHEM
KOINMM JMCKa B  MpecchopMe C  HCIOJIb30BAaHHUEM  MacTep-AHCKa C
UJEHTU(UKAITMOHHON TOUYKOM B OT(hOpMATHPOBAHHOM CUCTEME CEPBO ~-MAPKUPOBKH,
KOTOpBIE TAKUM 00pa3zoM OyyT oTrieyaTaHbl HA KaXX0M HHPOPMAIIMOHHOM TpPEKE, -
a UX B 00BIYHOM onTuueckoM aucke oosee 37000.

8. BapuanTel uMCHosib30BaHUS JUCKOB C 3alUTHBIM TMOKPBITUEM B
CUCTEMaX ONTUYECKON MaMsTH KOPIOPATUBHBIX KIHEHTOB.

[IpumepHas cxema HCMOIb30BAaHUS JIUCKOB C 3aIIMTHBIM KOJUPOBAHHEM-
JEKOJIMPOBAHUEM Y KOPHOPATUBHBIX KIHMEHTOB MPEAyCMaTPUBAET U3TOTOBJIICHHUE
JUTSL KQXJA0r0 TaKOro KJIMEHTa ONPEAEeNIEHHOIO KOJMYECTBA AUCKOB C MPUCYLIUMU
TOJIBKO JIJII JTOrO0 KIHMEHTAa T[apaMeTpamMd TOJIIMHBL W  KOOpJIWHATAMHU
MUKPOCEHCOPOB.

KoHCTpyKIusi 1 TeXHUYECKas: XapaKTEepPUCTUKA CEHCOPHOTO MHUKPOMOMYJIS
TAaK)K€ MOXKET OBITh MOJEPHU3MPOBAHA MCXOJAS U3 TMOXKEJIaHUM KIMEHTa, HO B
COOTBETCTBUM C KOHTPOJBHBIMU TapaMETpaMH 3allUTHOTO KOJIUPYIOLIErO
MOKPBITHS HA JUCKaX.
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Q. BapuaHTbl WCIIONB30BaHUS AWCKOB C 3alIUTHBIM KOJMPOBAHHEM B
CUCTeMax OBITOBOM paTUOTEXHUKU

JIuckH C 3aIUTHBIM KOJUPOBAHUEM MOTYT OBITh MCTIOJIB30BaHBI B CHCTEMAaX
Blu-Ray u HD DVD. kpoMe 3TOro cuctema 3aIiiTHOIO KOAMPOBAHHUS MOYKET ObITh
MIpUMEHEHA B HOBBIX pa3pa0d0TKaxX M TEXHOJIOTHSIX ONTHICCKOU ITU(POBOI MaMsITH B
TOM YHCJIE€ M JUCKaX C 0CO00 BBICOKOH IUIOTHOCTHIO 3aIMCH, MHOTOCIOWHBIX
JIMCKaX, MOHOJIUTHBIX ONTHYECKUX JUCKAX ¢ 00bEMOM mamsTH B 1 1 6oJiee TepaOuT.

[Tpu M3roTOBICHNUN TUCKOB, HEOOXOIMMYIO HHIUKAIIUIO B CEPBOMAPKHUPOBKY,
MOXHO BHOCHUTH B TPOIIECCE MPECCOBAHUSA. CEPBONMPHUBOJ TUCKOBOJA HAYMHACT
OpUEHTalMI0 (POKYCHOM TOUYKHM JIA3€pHOTO Jiyda TOJBKO TPU COBIAJCHUU
KOJUPYIOIIETO CHUTHAJla OT CHCTEMbl KOAUPOBAHWUS W  JCKOIUPOBAHWSI,
c(OPMHUPOBAHHOTO CHUCTEMON U3 TPEX MHUKPOCEHCOPOB, KOTOPHIE MPU MOMOIIU
METOJI0B MarHUTHOTO PE30HAHCA, CPABHUBAIOT TOJIIMHY TOKPBITHS C 3TATIOHOM U
IpY COBMAJCHUM TMapaMeTpOB CHUTHAaja C ATAJOHOM XOTs Obl y JBYX CEHCOpPOB,
N00aBIIIOT TOJYYCHHBIA CHTHAJI B CHCTEMY CHMBOJIOB M MapKHUPYIOIIUX TOYEK
CEpPBOMApKUPOBKH, CYHUTHIBas KOTOpPHIE CEPBOMPHUBOJ JIUCKOBOJIA HAYHWHAET
cTabuau3upoBaTh GOKyC Ja3epa Ha HEOOXOAUMOM TPEKE Ha IOJI€ 3alKCH AUCKA.

10. BapuaHThl WCHOJB30BaHMS JHUCKOB C 3allUTHBIM TOKPHITHEM B
IIEPCOHAJIBHBIX KOMITBIOTEPAX

TexHOnorusT M3rOTOBICHUS JHUCKOB JJIsl TMEPCOHAIBHBIX KOMIIBIOTEPOB
AHAJIOTUYHA TEXHOJIOTUU U3TOTOBJICHUS TAKOTO POJIA JIUCKOB ISl APYTMX BAPUAHTOB
ONTHYECKOMN MaMSITH.

Meroauka  WCHOJIB30BaHUS  JUCKOB C  3allUTHBIM  KOJUPOBAHUEM
dbopmupyeTrcss HUCXOAsS W3 THUIA KOMIIbIOTEpA, CTENEHH €ro HAaCBIIIEHHOCTH |
MOIITHOCTH, OBICTPOJCHUCTBUS H T.II.

Oco00 BaXXHBIM CTAHOBHUTCS BO3MOYKHOCTHL HCIIOJIL30BaHUS TEXHUKH U
TEXHOJIOTUH 3aIl[UTHOTO KOJHMPOBAaHHSA B CO3JaBacMbIX THOPHJIHBIX JUCKAX,
COYETAIOIINX B ce0€e KECTKUN AUCK C ONITUUECKUM JUCKOM.

Teneps BepHEMCS K IIPEKHEMY IIPOTHO3Y:
1.7. buosnexTpoHuka, B TOM 4uciie OnogaTauku; 6no-2BM;

14



1.8. OOGopynoBanue MH(POPMALIMOHHBIX CUCTEM, B TOM uuncie cynep-OBM
napajuiesIbHOTO AeNCTBUS; HEHPO-OBM;

1.9. TIlIporpammuoe obGecriedeHne, B TOM YHUCIE CUCTEMbl aBTOMATUYECKOTO
nepeBofa; cucreMbl  MozenupoBanus — peanbHocTH(VIRTUAL  REALITY
SYSTEMS); camo -nononsiomuecs 0a3bl JaHHBIX;

2. HoBble MmaTepuaibl

2.1. Kepamuka, B TOM 4HCJI€C,- CBEPXIPOBOAHUKH(KATYIIKH, 00JIa1at0NIue
CBOWCTBOM CBEPXIIPOBOJMMOCTH IPH BBICOKHX TeMIIepaTypax); CBEpX- TEIUIO -
IIPOBOJTHUKH- HAHO KOMIIO3UTHI Ha 0a3e MCKYCCTBEHHBIX M HATYPAJIbHBIX aJIMa30B;
ra3oBblc TYpOWHBI M JIBUTATENH, CO3/JaHHBIC C HMCIOJIH30BAHHEM KEPAMHYECKUX
MaTepHalioB; HOBbIC BH/IbI CTEKJIA(HEIMHEHHOE ONTHYECKOE CTEKJIO); HOBBIC BHUJIbI
MMOKPBITHIA HA CTEKJIC U KEpaMHUKE, CYIIICCTBEHHO M3MEHSIOIINE HX CBONCTBA;

2.2. IloaynpoBOJHHUKHU, B TOM YHCIIE ONTHYECKUE HUHTETPAIbHBIC CXEMBI;
MOJTYTTPOBOTHUKOBBIC DJIEMEHTHI CO CBEPXPEIIETKOM;

2.3. Meramibl, B TOM 4uciie aMOpP(HBIEC CIUIABBI; CIIJIABbI C MOMIOMIEHHBIM
BOJIOPOJIOM; MarHUTHBIC MaTEPHAIBL;

2.4. OpraHudeckue MaTepHallbl, B TOM YHCJI€ OPTaHUYECKUE HETUHEHHBIC
OTTORJICKTPOHHBIE AJIEMEHTHI;, MaMsATh, OCHOBaHHAs HAa ONTHYECKOM BBDKHTAHUU
IBIPOK;  MOJICKYJISIpHBIE ~ TPHOOPHI;  TEPMOIIACTHYHBIE  MOJICKYJISIPHBIC
KOMITO3UTHBIC MaTEPHAIIHI;

2.5. Kommo3uTHble MaTepHalibl, B TOM YHCJIE€ BBICOKOKAYECTBEHHBIC
IJJACTUKA C YIPOYHCHHUEM U3 YIIEPOIHBIX BOJOKOH; BBICOKOKAYECTBECHHBIC
METaJNINYECKHEe KOMIIO3UTHBIE MaTepHuabl; BHICOKOKaUYE€CTBEHHbIE KEPAMUUYECKUE
KOMIO3HUTHI, BBICOKOKAYECTBEHHBIC KOMITO3UTHI THIA KapOOH-KapOOH (yryiepo-
yraEpo1, ¢ MOAUGHUIIMPOBAHHBIM TpaduTOM, ¢ rpadTOM MOABEPTHYTHIM MUPOITHU3Y,
C  MHOTOCTYIIEHYaThIM  THUPOJU30M  Tpadura, C  DICKTPOXUMUUYCCKU
AKTUBUPOBAHHBIM TpadUTOM, HA THOKON WM DJIACTUYHON BHCKO3HON OCHOBE C
MOCTIEAYIOIECH AIEKTPOXUMUYECKON aKTUBAIIMEH MOC/Ie HAHECEHUsI Ha BUCKO3HYIO
MaTpHIly IrpaduTa MOJABEPrHYTOr0 MUPOJIU3Y B JIIOOOM U3 BApUAHTOB);
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3. Hayka o Xu3Hu

3.1. HoBble BUIBI MEIUIIMHCKUX MIPEIAPATOB, B TOM YHCIIC JICKAPCTBEHHBIC
npernaparsl s JiedeHus (Mpo(UITaKTHKH) OMYXOJIEBBIX 3a00JIeBaHUI; JeKapCTBa
i edeHus (MpopHIakTHKKM) CTapuecKoro ciaaboyMus; JIeKapCTBa IS JICUCHHS
(mpodunaxTrkm) 3a00JIeBaHU CUCTEMBl HMMYHHUTETA U aJUICPTUH;

3.2. Hcnonp3oBaHue COMAaTUYECKHUX OCOOEHHOCTEN Y€IOBEKA, B TOM YHCIIE
0aHK KOCTHOTO MO3Ta; OMOIHEPTHS;

3.3. IIpouw3BOJACTBO CHHTETHYECKUX OHOOOBEKTOB, B TOM 4YHCIIC

HCKYCCTBEHHbBIE OpTaHbl; HCKyCCTBEHHBIE (PEPMEHTHI U MEMOPAHBI.

b) ba3zoBble TexHOJIOTMH, OO0eclneYHBAKINME NPOU3BOJACTBECHHYIO
AEATeJNbHOCTb, TO €CThb TEXHOJOTMM M MHTErPUPOBAHHbIC COYETAHMS
TEXHOJIOTHH, odecrneunBaroIue KOHKYPEHTHO -CII0COOHOCTH
NPOMBIIIJICHHOCTH HA MHPOBOM PbIHKE.

4, JHepreTnka

4.1. TexHomorMM TPOU3BOJCTBA DSHEPIHHM, B TOM YHCJIE TOIIUBHBIE
OaTapeu; COJTHEYHbIC UCTOYHUKU DHEPTUH; aJIbTEPHATUBHBIC OCH3UHOBBIC -BOJHBIC
AMYJILCUU; MaJIOTa0apUTHBIE PEaKTOPHI Ha JIETKOU BOJE, 00J1a1atoIIie COOCTBEHHOM
YCTOWYUBOCTBIO; PEAKTOPHI SIACPHOTO CHUHTE3a; BBICOKOCKOPOCTHBIE PEaKTOPBI-
YMHOKHTEIIH;

4.2. Texunonoruu nossieHus 3QPEKTUBHOCTH UCTIONH30BAHUS SHEPTHH, B
TOM YHUCJIE BBICOKOA((EKTUBHBIC XOJOMWIbHBIE YCTAHOBKH W TEIUIOBBIC HACOCHI;

CBCPXIIPOBOAAIINEC KOHACHCATOPBI SHCPI'UH,

5. ABTOMAaTH3aIUA

5.1. PoOGotuzanus, B TOM yucie poOOThl ¢ UCKYCCTBEHHBIM MHTEIIEKTOM;
YCTpOHCTBA 1151 pabOTH ¢ MUKPOOOBEKTAMH,

5.2. Texunomorun B obyiactu oOpalaThIBaOIIEero 0OOPYAOBaHUS, B TOM
YHC/Ie€ CTAaHKH C HCKYCCTBEHHBIM HHTEIJIEKTOM M KOMIIBIOTEPHBIM YHCIOBBIM
IpOrpaMMHBIM YIIPaBICHUEM; KOMIUIEKCHBIE 00pabaThIBAIONIME LIEHTPHI; CTAaHKU
CBEPXTOYHOU 00pabOTKH;
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5.3. Texnomoruu CAD/CAM KOMIIBIOTEPM30BAHHOE
[TPOEKTUPOBAHUE W IIPOU3BOJACTBO, B TOM 4uCI€ CHUCTEMBI
KOMIIBIOTEPU30BAHHOTO MPOEKTUPOBAHUS C HCKYCCTBEHHBIM HWHTEIJIEKTOM;
MOJIETUPOBAHUE U3JEIINIA;

54. Texuomoruu CIM/HIM (KOMITICKCHO-WHTETPUPOBAHHOE W BBICOKO
MHTETPUPOBAHHOE IPOU3BOJACTBO), B TOM YHCJIC AaBTOHOMHBIC CHCTEMBI C
pacrpenenéHHbIM yIpaBJICHUEM; UHTETPUPOBAHHOE TEXHOJIOTUYECKOE
o6opyoBaHUe.

B) ConmajabHo-BaskHble 0a30Bble TEXHOJIOTMH, TO €CTh TEXHOJIOTHH,
NMOMOTraliue NOAHATH YPOBEHb KU3HH.

6. CBsi3b

6.1. CnyTHHKOBBIE M TEpPEIBIKHBIE CHUCTEMBI CBSI3M, B TOM YHUCIE
MIEPCOHAJIBHBIE CPEICTBA CBA3M; CETU JAHHBIX HA OCHOBE CBEPXMAJIbIX HAa3€MHBIX
craniuii(VSAT) U CIlyTHHKOB;

6.2. Ilepemaya wu300pakeHHWsS, B TOM UHCJIEC TEJEBHUICHUE BBICOKOM
paspemaromieii criocoonoctr (HDTV); cucreMbl KaOeIbHOTO TEACBUACHHS IS
CIIyTHHKOBOH cBsi3u-niepenaun paguonporpamm(CS/DC-CATV);,

6.3. MHorokaHaipHasi CBA3b, B TOM YHCIE€ CHUCTEMbI TEJICBU3UOHHOM
KOH(EpEHII-CBSI3U; BUIACOTENCPOHBI;

6.4. PaszBurue cereil CBs3M, B TOM YHCIIE KOMMYTATOPHI ITUPOKOIIOIOCHBIX
UHTETpaIbHBIX IU(poBHIX ceTeld csa3u (ISDN);onTrueckue cucreMbl aOOHEHTCKOM
CBSI3U; JIOKAJIbHBIE ONTUYECKUE CETU CBSI3H;

7. Tpauncnoprt

7.1.  Kene3HOOOpOXKHBIA TPAHCIIOPT, B TOM YHUCJIE CPEACTBA TPAHCIIOPTA C
JUHEMHBIM JIBUTAaTeNieM, paboTaioUuleM Ha MPHUHIMUIE CBEPXIPOBOIUMOCTH.
CpezncTBa TpaHCHIOpTa HOBOTO MOKOJICHUSI C JIMHEWUHBIM JIBUTATENEM, paboTatoUM
Ha  [PUHLWIE  CBEPXIPOBOJAMMOCTM  IPU  BBICOKHX  TEMIIEpaTypax;
BBICOKOCKOPOCTHON Ha3eMHBIN TpaHCHOpT ¢ JuHeWHbIM neuratenem (HSST);
YCOBEPIICHCTBOBAHHAS CHCTEMa yIpaBlieHHs jaBmkeHueM moe3noB (ATCS);
OMMOIaJIbHBIC CUCTEMBI(CKBO3HASI CUCTEMA JIBYDKEHHUS);
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7.2. Texuomnorus npou3BOJCTBa aBTOMOOWJICH, B TOM UYMCJIE aBTOMOOUIU
HOBOTO TIOKOJIeHUsI (C KOMOWHHPOBAaHHBIMH JIBUTATEIISIMH, C JIBUTATEISIMU
paboTaIMUMK Ha SMYJIbCHSIX OCH3MHA W BOJBI WIN COJISIPOBOTO Macja W BOJBI);
aBTOMOOWMJIM C aJbTEPHATHBHBIM HCTOYHHKOM SHEPrud  (IJIEKTPOMOOHIIH);
PEBOIIOLIMOHHBIE TEXHOJIOTUH TPOU3BOACTBA aBTOMOOUIIEH;

7.3. CynoctpoeHue, B TOM 4HCIE TEXHO-CyNEpIalHEphl; cyAa C
MOBEPXHOCTHBIM  CKOJBKEHHEM; CyJa C HCKYCCTBEHHBIM  HHTEIUIEKTOM;
aKBapOOOTHI;

7.4. Bo3gywHbI TPaHCIOPT, B TOM YHCIE€ MHOTOMECTHBIE MACCAKUPCKHE
caMOJIETBl;  TMIEP3BYKOBBIE  TPAaHCHOPTHBIE  CaMOJIETHI;  MajlorabapuTHbBIE
MPOIEIJIEPHBIE CAMOJIETHI C BEPTUKAJIBHBIM B3JIETOM U MOCAAKOM;

8. Hcnonb3oBanne NPOCTPaAHCTBA

8.1. TexHoyOTHU OCBOEHUS KOCMOCA, B TOM YHCJIE [TOI3EMHBIE COOPYKEHUS
JUI TIPOBEJIEHUS DKCTIIEPUMEHTOB B YCIIOBHSX HEBECOMOCTH; MCCIIEIOBATEIHCKHE
0a3bl Ha IOBEPXHOCTHU JIYHBI; KaTayjbTa C JIMHEHHBIM JIBUTATEIIEM;

8.2. HazeMHble TEXHOJOTHMH, B TOM YHCJIE COOPYKEHHE CBEpX
HEOOCKPEOOB; CBEPXOO0JIbIINE BO3AYIIHBIE KYII0JIa; TEXHOJOTUHU JEMOHTaXa CBEpX
HEOOCKpPEOOB;

8.3. MHcmonb3oBaHue MOA3EMHOTO TMPOCTPAHCTBA, B TOM YHCIE CETH
MOJI3EMHBIX TPY30TMOTOKOB; CTPOMUTEIHCTBO MOJ3EMHBIX ABTOTPACC U HKEIE3HBIX
J0por Ha 00JIbIION TITyOrHE; OJI3EMHbIE CUCTEMbI KOHJICHCAIIUH TEIJIa;

8.4. Ucnonp3oBaHue OKeaHa, B TOM YHCJE CO3/IaHWE MCKYCCTBEHHBIX
OCTPOBOB; IJIaByYHE CTAHLIUN; MOPCKHE MACTOMIA; MOPCKUE 30HBI OT/IbIXA.

I') TexHosorun, HampaBjleHHble Ha 00pb0y ¢ yXyIlIeHHEM
IKOJIOTHYECKON  O00CTAaHOBKHM, Ha  CO3JaHHE  pecypcocOeperammmx
NMPOU3BOJCTB, HA CO31aHHe 0€30TXOAHBIX MPOU3BOICTB

0. IKOJIOTHUS.

9.1. Mepsl, cBs3aHHBIE C OOIIMM TOTEIUICHUEM 3eMJIM (MOTEIUICHUEM

KJIMMAaTa), B TOM 4YHCIIe TeXHOJIOruu cBsi3piBanuss CO2 ¢ MOMOIIBIO KaTaau3aTopa;
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texHosiornu cBs3biBaHrs CO2 ¢ MOMOIIBIO PACTCHUI; TEXHOJIOTHH CBSI3BIBAHUS U
nepepabotku CO2;

9.2. bopsba c pa3pylieHHEM 030HOBOTO CJIOSl 3€MJIM, B TOM YHCIE Ta3bl
3aMeHsroIre (PPEOH; TEXHOJIOTHH pereHepamnuu Gppeona;

9.3. bopsba ¢ oTx0aMu, B TOM YHUCJIE CaAMO -pa3pylIAIONIUECs TUIACTHKY;
MIOJI3EMHBIE CHCTEMBI TIepepabOTKH OOBIYHBIX OTXOJOB; MOJ3EMHBIE COOPYKEHUS
JUTSI XpaHEHUsT 1 00paObOTKH BOJIBI;

9.4. Texnosoruu pecypcocOeperarommx Ipou3BoICTB

9.5. TexHomornu 6€30TXOIHBIX TPOU3BOCTB

9.6. TexHomoruu e3aKTUBALNU 3aPAKEHHBIX 0OHEKTOB

9.7. TexHoIOTHH OYUCTKH BOAHBIX CPEIl OT PAIUOAKTUBHBIX 3arps3HECHUIN

9.8. TexHomoruu CpejCTB WHIUBUIYAIbHON 3alIUTHI OT TEXHOTEHHBIX U
MPUPOIHBIX KATACTPOP

9.9. Texnomoruu CpEICTB UHIUBUIYaTbHON 3aIUTHI oT
TEPPOPUCTHUCCKUX aKTOB

9.10. TexHoOIOTMH OJHOPA30BBIX CPEACTB WHAMBUIYATbHON 3alllUTHI OT
TEXHOTEHHBIX U MIPUPOIHBIX KaTacTpod

9.11. TexHOIOTMH OJHOPA30BBIX CPEACTB UHAMBUIYATbHON 3alllUTHI OT
TEPPOPUCTHUCCKUX aKTOB

9.12. TexHoJIOTMH 3alllUTHl WHIWBHAYAJBLHOTO JKUJIbS OT TEXHOTCHHBIX
KaTacTpod

9.13. TexHosoruu 3alIUThl HWHAUBUAYAIBHOTO JKUIIbS OT IPUPOIHBIX
KaTacTpod

9.14. TexHomoruu  aJdbTEPHATUBHBIX  HCTOYHHKOB  DHEPIHH  JUIS
WHIUBUTYTBHOTO KUJIbS B CTy4ae aBAPUHHBIX CUTYaITHM

9.15. TexHoyoruM NOJIyYSHUS CHHTETHYSCKOM BOJIBI U3 BO3yXa

B mnpopomkeHWM HACTOSIIEH KHUTH S TIOCTaparOCh IMpOaHATIU3UPOBATH
MocTaBjeHHbIe B oOpameHun [lpesuaeHTa BOMPOCH Pa3BUTHUS CKOPOCTHOTO
KEJIC3HOJIOPOKHOTO TPAHCIOPTa, aBTOMOOWJEH ¢ THOPUIAHBIMU U TOJHOCTBIO
ANEKTPUYECKUMHU JIBUTATEISIMA M JAPYTHE€ TEXHOJOTUYECKHE WHHOBAIMOHHBIC
HaIPaBJICHMUS.

B Takom cinydae creaymmmMm — MaTepualioM  OyaeT  aBTOHOMHAas
SHEPTONPOU3BOJSIIAS YCTAaHOBKA MOJYJIBHOTO THITA, TIOCTPOCHHAsS Ha 0ase
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MHTETPATUBHBIX TEXHUYECKUX PEIICHHM, HalpaBJIE€HHbIX HAa HAKOHOMHUIO
OpraHMYECKOTO  TOIUIMBA B  JIBUraTeJsIX  BHYTPEHHETO  CrOpaHus; Ha
BbICOKOA((heKTHBHOE MPeoOpa3oBaHUE BHUIOB HEPTHU C YCHUJICHHEM BBIXOJHOTO
KPYTALIETO0 MOMEHTA, U, UCHOJIb30BAaHUE IUIAHAPHON TEXHOJIOTMH B KOHCTPYKLUHU
HU3KOOOOPOTHBIX ANEKTPUYECKUX T€HEPATOPOB.

Taxxke mNIaHUPYH MPONOJDKUTH IPOTHO3UPOBAHUE IyTEHl pa3BUTHSA
MH(GOPMALMOHHBIX TEXHOJIOTHI MO CIEAYIOIel TeMaTHKe!

TemaTuka HPOTHO3HBIX NPUHLMIHMAIBHBIX Pa3pabOTOK IO ONTUYECKOMY
HaKOIMUTENO WH(OpPMAIMU, KOHCTPYKTUBHO-TEXHOJOTMYECKHE OCHOBBI CHUHTE3a
npolecca 1 ammapara:

1. Buras mopdonorus aucka.

2. Boipamiennas ~ mopdoisioruss  JUCKa,  OPOLECC  BbIpalllMBAaHUSA
AKBUBAJIEHTEH CTaHIaPTHOW TOHKOILJIEHOYHON TEXHOJIOTUY;

TemaTuka pa3nuuHbIX BEpCHA JApaiiBa Uil YTEHUS MW 3alUCH  C
MCIIOJIb30BAHUEM JIA3EPHBIX AUOJ0B 0CO00 BBICOKOM MOIIHOCTH:

1. KoHcTpykuus gpaiiBa ¢ oOmed HampaBisiolmed s BceX
COCTABJISIFOLUX 3JIEMEHTOB

2. KoHctpykuuss gpaiiBa ¢ mexaHu3mMoM (OKycupoBaHUsi Ha 0Oasze
U3MEHEHUSI PACCTOSHUSL MEXIY JIa3€pHBIM JHOJOM U ONTHKO- MEXaHWYECKUM
YCTPOHCTBOM

3. Pa3nuuHble BepcrM KOHCTPYKLIMH C HArPEBOM JIMCKA IPHU 3aIHCH

TemaTuka pazmMYHBIX BEPCUM MEUYaTHBIX IIAT JJI YCTAHOBKH JIA3€PHBIX
JTUOJIOB!

1. [leyaTHble maThl, HW3rOTaBIMBaeMble MO MeTtony PasmepHoro
N3buparensroro TpaBnenus Metasmia Mo yI0KKH MEYATHOM TIIATHI

2. IleyaTHple 1IATBI C  OCHOBOM OXJIAKAAIOWIEHM CTPYKTYpBI IS
OXJIQXKJICHHSI JIA3EPHOT0 JU0/1a

3. [leyaTHble TUIATHI, TPEAHA3HAYEHHBIE JIJI1 MOHTaXa reTepOCTPYKTYPbI
JIA3€pHOTO AMOJA

4. KomOunupoBaHHbIe (THOpUIHBIE) TEYATHBIC TUIATHI
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Tematnka pa3nTuYHBIX BAPUAHTOB KOPIYCOB JJIS JTIA3€PHBIX AUOJ0B OOJIBIION

MOITHOCTH:
1. [Ipu3zmaTnueckue kopmyca
2. WIMHAPUYECKHE KOopIyca
3. [IpomexyTOUHBIE BEPCUU

Pucynox 1. [Ipumep aBTOMOOWMIIS C ABUTATENEM, TPUTOAHBIM JIJIsl peCTaBpalluu
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Pucynok 5. [Ipumep aBTOMOOUIIS C ABUTATENEM, TPUTOAHBIM ISl peCTaBpalluu
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O0mas xapakTepuCTHKA 3MYJIbCHIl, KOTOPble MOTYT ObITH MOJIy4Y€HbI
NPY NOMOIIY MHHOBAIIMOHHOI0 YCTPOMCTBA /ISl IMHAMHYECKOT0 CMEIIUBAHUS
U TUAPOJAMHAMHMYECKOT0 AKTHUBHPOBAHHUA SKHIAKOCTeH B  Pa3sBUTOM
TypOyJIEHTHOM IOTOKeE

OMyJIbCUH MOTYT OBITh TTOJTYYEHBI B JUHAMUYECKH aKTHBHOM ITOTOKE OJTHOM
W3 JKHJAKOCTEM, BXOISIIMX B OMYJbCHIO; I W3TOTOBJIEHUS OMYJIbCHUU HET
HEOOXOJUMOCTH TPUMEHATh TEXHOJOTHYECKHE EMKOCTH, YCTPOMCTBO s
MIPUTOTOBJICHUS YMYJILCUU SBIISCTCS YAaCTHIO TPYyOOIIPOBOIA.

JI1s IpUTOTOBIICHUS SMYJIBCHH HET HEOOXOAMMOCTH MPUMEHSTH BHICOKOE U
CBEPXBBICOKOE JIABJICHHUE.

Jns  W3TOTOBICHHS DMYJIBCHHM HET HEOOXOAUMOCTH B TNPHUMEHECHUH
YIBTPa3BYKOBBIX TEXHOJIOTHUH.

BpeMms npurotoBieHus 3MyJIbCUU HE TIPEBBIIIAET JOJIEH CEKYH/IBI.

[TapameTpbl 3MyJnbCHH, B TOM YHUCJIE U pa3Mepbl YaCTHUI] €€ KOMIIOHECHTOB
OIPENICIISAIOTCS TEOMETPHUEN COOTBETCTBYIOIIMX CEKIIMK U JIETAJIEH YCTPOMUCTBA IS
JTUHAMHYECKOI0 aKTUBUPOBAHUS KUJKOCTEH B pa3BUTOM TYpOYJIEHTHOM MOTOKE.

[Iponiecc MpUTOTOBIICHUS SMYJIBCUM MPOUCXOJIUT B OJTHO U TO K€ BPEMS C
FOMOT'€HHU3ALKNEN HE TOJIBKO 10 pa3MepaM YaCTHUI] KOMIIOHEHTOB 3MYJIbCUH, HO U TI0

YPOBHIO TYpPOYJIEHTHOCTH IOTOKA.

OO0mue cBOMCTBA 3MYJbCHH, B KOTOPBIX COJEPKAHNE OPraHUYECKHUX
KOMIIOHEHTOB IIPEBBIIACT COJEeP:KaHUe HEOPraHUYEeCKHMX KOMIIOHEHTOB, W
KOTOpbIe IOJYYeHbl MPH IOMOIIM YCTPOMCTBA ISl JAMHAMHYECKOIO
AKTHBHPOBAHUSA KUJIKOCTEl B PAa3BUTOM TYpPOYJI€eHTHOM IMOTOKeE

Takas sMyJbCHs Ha3bIBACTCsl, - SMYJIbCUEH THUIIA, - BOJA — B — Macio; Takue
BHJIbl SMYJICHII B OCHOBHOM MPUMEHSIOTCS JJIs1 TOTUIMBHBIX CMECEH U B KAUECTBE
OPraHUYECKOTO KOMIIOHEHTA BKIIIOYAIOT B Ce0s pa3jIMYHbIC THUIIBI JTU3EIBHOTO
TOILJIMBA.

BBuay Toro, 4ro B mociieqHee BpeMsi BCE OOJIbIIE MBITAIOTCS TOJYYHUTh
JTOTIOJTHUTENIBHYIO YHEPrUI0 HUCHApPEHUsl MPU CHKUTAHUM SMYJIbCUHU, BOAY NEpen
MIPOU3BOJCTBOM 3MYJIBCHM CMENIMBAIOT C METAHOJIOM B PAa3JIMYHON IMPOMOPLHU
(MeTaHOJI UMEET HaUBBICIIIYIO SHEPTHIO UCTTAPEHUS).
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[Ipn cxxuraHnM TaKOW SMYJbCHM IIOJYYalOT CYIIECTBEHHOE CHHXXCHUE
KOHIICHTpALH 3arPsI3HEHUI B BBIXJIOMHBIX T'a3aX, 0COOEHHO OKHCIIOB a30Ta.

Kpome TOro, mnpumMecr METAHOJA CHWXAET KOHLEHTPALMIO CEpbl B
BBIXJIOIIHBIX I'a3aX, IPONOPLUHUOHAIBHO KOHLIEHTPAMX METAHOJIA B CMECH C BOJOM.

OO0mme cBoiicTBa 3MYJIbCHH, B KOTOPBIX COJACPKAHME OPraHMYECKHX
KOMIIOHEHTOB MEHbIe, YeM CO/iepKaHHe HeOPraHHu4YeCKHMX KOMIIOHEHTOB W
KOTOpbIe TOJIyYeHbl MNpPH TMOMOIIM YCTPoiicTBa ISl JMHAMHYECKOIO
AKTMBHUPOBAHUS KMIKOCTEH B Pa3BUTOM TYpOYJIEHTHOM IOTOKe

Takast sMyJIbCHsI Ha3bIBAE€TCS, - SMYJIbCUEN THUIIA Macjao —B — Boay; Takue
BHUJIbI 3MYJIbCHI B OCHOBHOM MPUMEHSIIOTCA B (papMaleBTUKE, KOCMETOJIOTHH,
IUUIIEBON NMPOMBIIIIIEHHOCTH U B IOCIEAHEE BPEMsI, - KaK CPEICTBO IS IOJIMBA B
TEIUIUIAaX, BKJIIOYasi U TUAPOIIOHHBIE CUCTEMBI.

JUig moJy4YeHUsl TaKuX SMYJIbCUH HEOOXOIMMO NPUMEHEHHE XUMHUYECKHX
pPEareHToB U CTa0UIN3aTOPOB.

OO0uue cBOMCTBA 3MYJIbCHI, B KOTOPBIX COAEPKAHME OPraHUYECKUX U
OMOIOrHYeCKUX KOMIIOHCHTOB MPEBBIIACT COJEpPKAHHE HEOPraHM4YeCKHUX
KOMIIOHEHTOB W KOTOpbI€ IOJYYEHbI MNpPH MOMOIIM YCTPOMCTBA /s
AUHAMHMYECKOI0 AKTHBMPOBAHUS JKMAKOCTeil B pPa3sBUTOM TYypOYyJIEHTHOM
NOTOKE

Takast DMyJIbCHs TaK)KE€ Ha3bIBACTCsl, - HMYJIbCUEH THUIIA, - BOJA — B — MAacIIo;
Takue BUIBI DMYJIBCUM B OCHOBHOM IPUMEHSIOTCS JJISI TOIUIMBHBIX CMECEN U B
Ka4yeCcTBE OPraHU4eCKOro KOMIIOHEHTA, KaK IPaBUJIO, BKIIIOUAIOT B ce0s pa3IMyHbIe
THUIIBI JU3€EJIBHOTO TOIUINBA.

Takyr0 OSMyJbCHIO IIOJy4arOT B Pa3BUTOM, JAUHAMHUYECKOM IIOTOKE
KOMIIOHEHTOB.

OMyInbcus, MONy4YeHHAs TAKUM CIIOCOOOM, MMEET pa3BUTHIE U yCTONUMBBIC
XapaKTEpUCTUKA M CBOWCTBA U1 MHOIOKPAaTHOW I[OBTOPHOM pereHepanuu
OMYJIbCUU U UMEET PA3BUTYIO TPEXMEPHYIO KaIICYJIUPOBAHHYIO CTPYKTYPY.

JInsi mpUroTOBIIEHUS SMYJIBCHM HE TPEOYIOTCS XUMHUYECKHUE PEeareHThbl, U
KpOM€ TOr0, ypOBEHb BHYTPEHHHX CBOWCTB M KOHIULMHA OMYJIbCUU BECbMA
TOMOT'€HHBIH.
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OOmue cBOMCTBA IMYJIbCHIT, B KOTOPBIX COAEP/KAHNE OPraHMYECKUX M
OMOJIOTMYEeCKUX KOMIIOHEHTOB MEHbIIIe, YeM COAepP:KaHHe HEeOPraHMu4YeCKHX
KOMIIOHEHTOB M KOTOpPbI€ TMOJy4eHbl NPH MOMOINM YCTPOICTBA /Jd
AUHAMHYECKOT0 AKTHBMPOBAHHMS SKMJAKOCTEH B Pa3BUTOM TYpPOyJeHTHOM
NMOTOKe

Takass SMyJbCUsL Ha3bIBACTCS, - OMYJIbCUEW TUIA Maciio —B — Boay; Takue
BHUJIBI OMYJIbCHI B OCHOBHOM TPUMEHSIIOTCS B (papmareBTHKE, KOCMETOJIOTHH,
MUILIEBOM MPOMBIIUIEHHOCTH U B MOCIIEHEE BpEMs], - KaK CPEACTBO JJIsI MOJIMBA B
TEIUINIIAX, BKJIIOYasi U TUIPOTIOHHBIE CUCTEMBI.

JIist mosydeHusT TaKuxX HMYJIbCUM HET HEOOXOJUMOCTH B MPUMEHEHUU
XUMUYECKUX PEareHTOB U CTaOMIN3aTOPOB.

Takyr0 SMyJbCHIO TMOJYyY4arOT B pPa3BUTOM, JAUHAMHUYECKOM IOTOKE
KOMIIOHEHTOB, TPUYEM KOJTUYECTBO KOMIIOHEHTOB MOXKET ObITH 4 U OoJiee.

OMyJbCus, MOJyYeHHas TaKUM CIOCOOOM, UMEET Pa3BUThIE M YCTOWYUBHIE
CBOMCTBA [IJIi MHOTOKPAaTHOM pereHepanud 5HMYJIbCUU M HMEET Pa3BUTYIO
TPEXMEPHYIO KallCYJIMPOBAHHYIO CTPYKTYPY.

JIisl IPUTOTOBIIEHUS SMYJIBCHH HE TPEOYIOTCS XUMHUYECKHUE PEarcHThl, U
KpOME TOr0, YpOBEHb BHYTPEHHHUX CBOWCTB M KOHIUIMWA SMYJIbCUU BEChMa
TOMOT€HHBIU.

HoBas Bepcust TEXHOIOTHH MPUTOTOBIICHUS AMYJIbCUN BOOOIIE U TOTUIUBHBIX
OMYJIbCHH B YaCTHOCTH TIPEICTABIIICT COOOH clemyromiee:

PucyHnok. YcTponcTBO 11 NPUMEHEHUS TEXHOJIOTUH IPUTOTOBJIEHUS IMYJIbCUN
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OCHOBHOE OTJIMUME TMpeajaraéMoil BEpPCUU  TMOJYYEHUS HIMYJIbCUU
3aKJIFOYAETCS B TOM, YTO:

— Omynbcusi  GopMupyercs B yCTPOHCTBE [JII  JUHAMHUYECKOTO
CMEIIMBAHUS U aKTUBUPOBAHUS KUIKOCTEHW U Ta30B, B AUHAMUYHOM IOTOKE 60 %
OJIHOTO M3 KOMIIOHEHTOB 3MYJIbCHUU B KOTOPBIM TakkKe B BHJIE JUHAMHYECKOIO
MOTOKa MPOTHBOMOJIOKHOM HarpaBiieHHH, BBOIATCS 40% 3TOro e KOMIIOHEHTa
AMYJILCUU U TOCJE€ 3TOro B MecTto coeauHeHus 60 u 40 mpoueHTOB OJHOTO W3
KOMIIOHEHTOB 3MYJIbCUM BBOAMUTCS BTOPOM KOMIIOHEHT 3MYJIbCUU, TAK)KE B BHUJC
JTUHAMHYECKOTO MOTOKA;

— IToroku 60 u 40 HPOIEHTOB OJHOrO HU3 KOMIIOHEHTOB 3MYJIbCHU
SABJISIFOTCS. KOAKCHAJIBHBIMU U COOCHBIMHU B TPEXMEPHOM MPOCTPAHCTBE, B KOTOPOM
3TU (PparMeHTHI TOTOKOB JIBHXKYTCS,

= [Ipu 3TOM NUHEWHBIE CKOPOCTHU JIBUkKEHUS 1OTOKA U3 40% onHOrO 13
KOMIIOHEHTOB SMYJILCUM KaK MUHUMYM B 4 pa3a MpeBbIIAIOT JIUHEHHbBIE CKOPOCTH
noTtoka u3 60% 3Toro ke KOMIIOHEHTA SMYJIbCUH;

— ®du3nvecKre yCJIOBUSI B MECTE€ COCAMHEHUS ATUX MOTOKOB, BKJIIOUas
KOHIIEHTpUYecKue 3(PGeKTsl OCpHYUIM B KaKJIOM H3 TOTOKOB O0ECHEYHBAIOT
TOMOTCHHU3AINIO TYpPOYJICHTHOCTH OOBEAMHEHHOTO IMOTOKa (TypOYJICHTHYIO
TOMOTE€HHU3ALINIO);

— JluHaMUYeCKUl MOTOK BTOPOr0 KOMIOHEHTa SMYJIbCUM BBOJUTCS B
30HY, B KOTOPOH YK€ OCYIIIECTBIIEHa TypOyJeHTHAsl TOMOTeHU3aIus;

— NuTerpupoBaHHbIl TMOTOK MOJYYEHHOM 5JMYJIbCUM TpHOOpETaeT
COCTOSIHUE€ TOMOTE€HM3allMM YpPOBHS TYpOYJIEHTHOCTH IO BCEMY OOBEMY
MHTETPUPOBAHHOTO MMOTOKA BO BCEX TOUKAX CEUEHUS ATOTO MOTOKA;

— Bpemst »Toro mpouecca (GopMHpOBaHHS TOMOT€HM3UPOBAHHOW IO
YPOBHIO TypOYJIEHTHOCTH SMYJbCHHM IO pacuéram cocraBmsier He Oomnee 0.1
CEKYH/IbI;

— Brixog w3 ycrpoiicTBa Il JIMHAMUYECKOTO CMENIMBAHHUS W
AKTUBUPOBAHMS JKHUIAKOCTEH W Ta30B B HMHTETPUPOBAHHOM (H300pEeTEHHOM)
YCTPOMCTBE HAIPAMYI0 COCIUHEH C BXOJAOM B CTAaHIAPTHBIM HACOC BBICOKOTO
naBieHuss (MpUMEHSCMBIA Ha JFOOOM COBPEMEHHOM JIBHTaTeje BHYTPEHHETO
CrOpaHusl KaK AU3EJIbHOM TaK U OCH3MHOBOM);
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— WNuTepBan BpemMeHH, HEOOXOIUMOTO [UIsl Tepexoja MepBUYHON
AMYJIBCUM C TOMOTE€HU3UPOBAHHBIM YpPOBHEM TYpOYJIEHTHOCTH B pabouue
LIWJIMHIPB HACOCa BBICOKOI'O JABJICHMs HE INpeBbIMIaeT mo pacuéram Ttakxke 0.1
CEKYH/]IBL;

- B Hacoce BBICOKOrO AaBIEHUS DMYJbCUS C TOMOT€HU3WPOBAHHBIM
YpOBHEM TypOYyJIEHTHOCTH CKUMaeTCs 10 naBieHus 6omnee 2000 6ap, 9To O3BOISAET
NPEANOJIOAKUTh, YTO, CIEAYS] ONPENEIICHUI0 HAHO — 3MYJIbCHH, IIPU TAKOM YPOBHE
CKaTUS MPOUCXOAUT €€ OJUH LUK TOMOT€HU3aLUH IMYJIbCUH, BO3HUKAIOIIECH IIPH
e€ CKaTUM B 3aMKHYTOM O00BEME, UTO MOXET KBAIM(PUIIMPOBATHCS KakK IMpolecc
IOJYyYEHHUs] HAHO SMYJbCUUA CO BCEMH CBOWCTBAMH M NPEUMYIIECTBAMH HAHO
AMYJIbCUU;

— BBumgy Toro, 4to OT MOMEHTa BO3HMKHOBEHHUSI TOMOTECHHM3ALUM IO
YPOBHIO TypOYJIEHTHOCTH JJO MOMEHTAa BO3HUKHOBEHHSI TOMOTEHU3AIIMH OT CXKaTHS
npoxoaut He Oosiee 0.2 ceKyHbl, C yUETOM HHEPTHOCTH 3TUX MPOLECCOB B MOTOKE
KUJKOCTH, MOXXHO CUHMTaTh IPOLECC TMOJHOM TOMOTEHU3ALNN IOTHOCTHIO
OTHOPOJHBIM;

— VYKa3aHHBII MHTErpalibHbIN Mporecc (GopMUpPOBaHUS JABOMHOU W
TPEXMEPHOM TOMOTEHH3AlMA B HENPEPHIBAEMOM JUHAMHUYECKOM OJHOPOIHO
TypOyJICHTHOM IOTOKE CMEIIMBAEMBIX B OMYJIBCHIO JKUJIKOCTEH TakKuM 00pazoM
MOXHO CUMTATh MOCJIEIOBATEIBHBIM IPOLECCOM NOMOT€HHM3alUH dMYJIbCHU U €€
[IEPEXO0I0M B KOHIIE IIPOLIECCa B KATETOPUIO HAHO dMYJIbCUM;

— [To sToMy MeTOIy HCCIEIOBATENLCKOM TPYIION C y4aCTHEM aBTOpa
HacToAIIeH MyOJUKaluu OblTa B TOTOKE CHOPMUPOBAHA IMYJIbCUS U3 AU3EITBLHOTO
TOIUIMBA M BOJIONIPOBOJHOM BOJbI, KOTOpasi MPHU CHKUTAHUU B KaMepe CropaHus
JU3EJIbHOTO JIBUTaTeNsl MoKa3aja HEOOBbIUHbIE MOKA3aTeNM, HE BCTPEYAIOIIMECs B
nyOnmuKanusaX, ¥ HE OTMEUYEHHBbIE B OMyOJMKOBAHHBIX PE3YJIbTaTaX HAYYHBIX
DKCIIEPUMEHTOB U HCCIIEIOBAHUM; ATO MO3BOJSET MPEIAIOIOKNUTH, YTO BO BpPEMs
YKa3aHHBIX YKCIIEPUMEHTOB ObljIa MOJyuYeHa UMEHHO HAaHOAIMYJIBCHSI, YTO KOCBEHHO
MOATBEPKIAETCS U TIPH aHanm3e Gororpaduii SMyIbCHUHU TI0]T MUKPOCKOIIOM;

— HNHTEerpupoBaHHOE YCTPOMCTBO, COCTOSIIIEE U3 CUCTEMbI CMEIIMBAHUS
U TOMOTEHU3ALMKU YPOBHA TYpPOYJIEHTHOCTH AMYJIbCUM, CBA3aHHOW HAIpsIMyIO C
HAacOCOM BBICOKOTO JIaBJIGHUSI KaK OOBEKTOM pa3MEpHOM T€OMETPUYECKOM
TOMOTE€HHM3allMi 3MYJIbCUU TOJ JABICHHEM, 3a NMPEAECIBHO Majoe€ BpPEMsI MEXKIY
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dTallaMM TOMOTE€HM3allMM, NPU MAaKCUMAJIBHOW OJHOPOAHOCTH PAaCIPEICICHHUS
YacTUI] OJHOTO KOMIIOHEHTa 53MYJIbCUU B 00BEME TOMOTEHU3HPOBAHHOIO IO
YpOBHIO  TypOYJIEHTHOCTH BTOPOTO KOMIIOHEHTa OSMYJIbCHUHU, IO3BOJSET
KBTU(PUIIMPOBATH MOCJEI0BATEIbHBIN Mpoliecc (HOPMUPOBAHUS SMYJIbCUU Kak
HOBBI M TIO3BOJISIIOIIMN TOJYYUTh JBOWMHYI0 TOMOTCHHU3AIUIO 3MYJIBCUH C
NEPEXO0JIOM 3TOW SMYJIBCUU B KATETOPUIO HAHOAMYJILCUI, HO C HOBBIMU KPUTEPUSMHU
OJTHOPOJHOCTH KakK M0 TPEXMEPHON F€OMETPHUH TaK U MO0 YPOBHIO TYpOYJIEHTHOCTH
OTOKa 3MYJIbCHUU B IEHTPE MOTOKA U B 00JACTH BHYTPEHHEH MOBEPXHOCTHU
TpyOOIpoBoaa

OTu ¢GakThl TOBOPAT O TOM, YTO OIKMCAHHBIA MPOIECC U WHTErpajbHOE
YCTPOMCTBO JJIsl €r0 pean3aliu sBISIOTCS HOBBIMU U HE OUEBUAHBIMHU ISl THOOOTO
cpenHei kBaauuKaliy CelHaicTa B 3T0M 001acTH.

YT0 1300pETEHO B 3TON CEpUU MHHOBAIMOHHBIX TEXHUUECKUX PEIICHUI:

— HOBBIN BUJI HAHO — AYMYJIbCHH C JBOMHOU TPEXMEPHOU TOMOT€HU3ALUEN
B JIMTHAMUYECKOM IMOTOKE KaK IO YPOBHIO TYpOYJIEHTHOCTH, TaK U MO T€OMETPUU
qacTull B €€ 00bEME;

- HOBBII BHUJ M KOH(UIrypauus anmapara i HOCJIeq0BaTeIbHON
FOMOT€HU3AlNU B Pa3BUTOM JIMHAMHYECKOM MOTOKE KUJKOCTEW — KOMIIOHECHTOB

SMYJIbCUU
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CroiicTBa HOBO IMYJILCHU

B »MynbCHUSIX, B KOTOPBIX KOMIIOHEHTBl OPTaHUYECKOIO IMPOHUCXOKIACHUS
CMEIIaHbI C BOJOW, KOMIIOHEHTBI OPTaHUYECKOTO ITPOUCXOKICHUSI BBEJICHBI B BOAY.
KoMroHneHTaMyu OpraHM4YecKoro MPOUCXOXKJIECHUS MOTYT OBITh YIJIEBOJOPOIHBIC
KUJKOCTH, JKHJIKOCTH, COJEpIKAIlMe BBICOKME KOHILEHTPALMU >KUPOB, MAacia,
apOMaTUYECKHUX YTIEBOAOPO/IOB, OPTaHUYECKUX YIOOpEHUM U T. II.

B sMmynbcHsx 3TOro Thma CoIepKaHWe OPraHUYECKUX KOMIIOHEHTOB B BOJIE
He npeBbimaet 50% ot Beca Bcelt SMyJIbCUH, HO B OOJIBIIMHCTBE cliydaeB 3To 10 —
20 % ot Beca Bceil SMyJIbCHH.

HauGoiee BaskHbIE TapaMeTpPhbl TAKUX IMYIbCUH:

- pasMepel  4YacTHMI] WM  Kamledb  KUIAKOCTH  OPraHUYECKOTO
ITPOUCXOKICHHS B BOJE

= PaBHOMEPHOCTH pacrpeneneHus 4aCTHULL OpPraHUYECKOro
ITPOUCXOKICHHS B BOJE

- YCTOMYMBOCTH  pa3MEpOB  YACTUL WJIHA  Kalelb  XKUIKOCTH
OPTraHUYECKOTO IIPOUCXOKICHHUS, MOBTOPSAEMOCTh ITHX pPa3MEPOB M TNEPHUOJ
BPEMEHH, B TEYEHUH KOTOPOI0 COXPAaHAETCS PABHOMEPHOCTb PACIPEACIICHUS ITUX
YacTHUIl B 00bEME BOJIBI.

HcnpiTaHust 5MyJIbCUKA 3TOTO THUIIA MOTYT HMMETh HENOCPEACTBEHHBIN
XapaKkTep U3MEPEHUM, MPU KOTOPOM 3MYJIbCUHU (DOPMUPYIOTCS HA Y CTPONCTBE s
(opMupOBaHUs SMYJbCUN, U TOJyYEHHas 3MYJIbCHUS HCCIEAYeTCs Ha MpeIMeT
U3MEPEHUS:

= pa3sMepoB YaCTHUIl WIKA KalleJlb KMJAKOIO KOMIIOHEHTa OPraHUYeCKOro
IIPOUCXOXKIAEHHUS B BOJE

— PAaBHOMEPHOCTH Y OJHOPOJHOCTH  PACIHpPENENEHUS  YaCTHI
OPraHUYECKOTO ITPOUCXOKICHHUS B BOJE

— JUTUTENBHOCTH MEPUOJIa YCTOMYMBOCTH Pa3MEPOB YACTHUILL UJIU Kallellb
KUIKOCTH  OPraHUYECKOrO0 IPOMCXOXKIECHMS, COXPAaHEHHE TI'e€OMETPUYECKOU
NOBTOPSIEMOCTH 3THX Pa3MEpPOB 3a ONPEACIEHHBIM NMEPUOJ BPEMEHH, U, NEPUOA
BPEMEHH, B TEYEHUH KOTOPOTO COXPAaHAETCs PABHOMEPHOCTb PACIPEACICHUS ITUX
YacTHUIl B 00bEME BOJIBI.
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IMYJIbCHHM U UX OTJINYMS B 3aBUCHMOCTH OT pa3MepHbIX (PaKTOPOB
Pa3mepbl yacTull KUJKHUX KOMIOHEHTOB AMYJIbCUN ONMPEIEIISIIOT OCHOBHBIE

CBOWCTBA U XapaKTEPUCTUKH IMYJIbCUM; UeM MeHbIIE pa3Mephl YaCTUL], TEM BBIILIE
KauecTBO AMYJibcuH; [Ipor3BOACTBO IMYIIBCHIA O TEXHOJIOTHH U HA YCTPOUCTBE J1JIs
JMHAMHYECKOTO CMEIIMBAHMsI, TOMOTCHH3allMd M aKTUBUPOBAHHUA, IO3BOJISIET
MOJIYYUTh MUHUMAJIbHBIC 3HAUYCHUSI Pa3MEpPOB YacTHI], DTOT MapaMeTp SIBISETCS
OCHOBHBIM TMpH KBaIW(UKAIMH SMYIBCUU KaK MHHH HSMYJIbCHUS, KaK MHKpPO
AMYJIbCHS M KAK HAHO IMYJIbCHUS.

[Ipy mepBBIX HWCHBITAHUAX TMpoOlleCCa TMPUTOTOBJICHUS OMYJIbCHH Ha
yCTpPOMCTBE Il AMHAMUYECKOTO CMEIIMBAHUS, TOMOTEHU3aUN U aKTUBUPOBAHUS
OBUIM TOJTYYeHBI MPU3HAKM MHOTOYPOBHEBOTO (DOPMHPOBAHUS KAaICysl M3 YaCTHIIL
KOMITOHEHTOB; DTOT pakTop TpeOyeT Ooiee MoApOOHOM U JeTAIbHON MPOBEPKHU MpU
MOCIEAYIOIUX UCTIBITAHUSAX.

OMyJIbCUU W UX OTIMYUS B 3aBUCUMOCTU OT (DPaKTOpPOB PaBHOMEPHOCTHU
pacrpeneneHus] YacTHIl JOMOJHUTEIBHOTO (HE JTOMHHHUPYIOIIETO KOMIIOHEHTA) B
00BEME TOMUHHUPYIOIIETO KOMIIOHEHTA.

3My.]IbCl’II/I H UX pa3/inyud B 3aBUCUMOCTH OT ME€TOJAAa TOMOICHU3AIIUH
B KIIACCUYCCKHUX TCXHOJIOTHUAX IMPHUTOTOBJICHUA 3MyJIBCPII>'I JJI1

FOMOI€HU3alMA  NPUMEHSIOTCS  pa3jM4yHble XHUMHYecKHe peareHTel. llpwu
MPUMEHEHUN JUIsl MPUTOTOBIECHUS S3MYJIbCHM YCTpPOMCTBA MJi1 JUHAMHUYECKOIO
CMEIIMBAaHUs, TOMOI€HHM3allMd W aKTUBMpPOBaHUS o00a 3Tama I'OMOTEHU3ALUU
OCYILECTBIISIIOTCA TOJIBKO 3a CYET TIEOMETPUM YCTpPOMCTBAa 0€3 Kakux JMOO

XUMHYCCKHUX PCarcHTOB, IIpHU YIYUIICHNHY OCHOBHBIX CBOMCTB 1 KauecTBa OMYJbCHM.

3My.]IbCl’II/I H UX OTJIHYHUSA B 3aBUCHUMOCTH OT IMOCJICA0BATECJIBbHBIX IIIAroB
roMoreHm3anmum
B OMYIIBCHAX KIACCHYCCKOTO THUIIA OTCYTCTBYCT rOMOICHHU3alHA 110 YPOBHIO

TypOYJEHTHOCTH.

B ycrpolicTBe i OUHAMHYECKOTO CMEIIMBAaHWS, TOMOTCHHU3AIUU U
aKTUBHPOBAHMUS KaK HCKIIOUUTENBHOE CBOWCTBO M MPEUMYILECTBO HMMEETCS
BO3MOXKHOCTh B TPOIIECCE MPHUTOTOBJICHHSI SMYIBCUU 3a0JHO W OCYIIECTBHUTH
TOMOTEHHU3AIIMIO 110 YPOBHIO TYpOYJIEHTHOCTH.
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IIprunHBI Ba:KHOCTH FTOMOT€HU3ALMHU 10 YPOBHIO TYPOYJIEHTHOCTH
OmuuM W3 BaXHEWIIMX CBOMCTB B pabodyeM IIMKJIE YCTpOMCTBa s

JMHAMMYECKOTO CMEIIMBAHUSA, TOMOTCHU3AIlMM W aKTUBUPOBAHHS SIBISIETCA
BO3MOXKHOCTh CO37aTh B 30HE (POPMHPOBAHUS IMYJIBCUU OAHOPOAHOTO (hoHA IO
TypOYJEHTHOCTH TIO BCEMY TOINEPEUYHOMY CEYEHHMIO IOTOKOB KOMIIOHEHTOB
OMYJIbCHU.

Kpome TOro, uro ongHopoaHbiii ¢(oH TypOylAeHTHOCTH (HOpMUPYET
OJTHOPOJHBIN pa3MepHbIil (JOH YaCTHIl, OAMHAKOBBIEC THIPOAMHAMUYECKNE YCIOBUS
B 30HE MPUTOTOBJICHHS SMYJIbCUU TMO3BOJSIIOT CHU3UTH BpeMsl HEOOXOauMoe AJis
IOJTHOTO MPHUTOTOBJIEHUS 3MYJbCHM, YTO OYEHb BaXXHO NpuU (OPMUPOBAHUU
ASMYJBCUU B TUHAMHUYECKOM MOTOKE €€ KOMIIOHEHTOB.

IIpu4YHUHBI BAKHOCTH FOMOTEeHM3ALMH IIPH OMOIIY BHICOKOI0 A1ABJICHUS
B03MOXHOCTBE nocnea0oBaTeIbHONM padOThl YCTPOMUCTBA ISl TUHAMHYECKOTO

CMELIMBaHNs, TOMOT€HU3allMi U aKTUBUPOBAHUS C HACOCOM BBICOKOI'O JABJICHUS
MO3BOJISIET CO3/1aTh UCKIIOYUTENbHBIE PABHOMEPHBIE YCIOBUS JJI TOMOT€HU3alun
[0JT BO3JEHCTBHEM BBICOKOTO JABJICHMS, TaK KAK B HACOC BBICOKOT'O JABJICHUS
MOCTYIAET 3MYJIbCHS C OJJHOPOAHBIM (DOHOM TYpOYJIEHTHOCTH 1O BCeMY O0BEMY.

OpuruHaabHOCTH 00PA0OTKH IMYJILCHH 0/ BLICOKMM /JIABJICHHMEM B IIOTOKE
BaxHOCTP MUHMMH3AIMA BPEMEHHOW May3bl MEXIY ITOCIECAOBATEIbHBIMU

[UKJIaMU TOMOTEHU3AIUHU

BpeMennasi may3a MexJy MpOIIECCOM TOMOTE€HM3AIuu TypOYyJIEHTHOCTU H
FOMOTEHM3alluM TIOJ JaBJ€HUEM, OJyiarogapsi CBOWCTBAM YCTpOMCTBA IS
JUHAMHYECKOIO0 CMEUIMBAaHUS, TOMOT€HU3AIlMM U aKTUBUPOBAHMS, COCTABIISIET HE
6onee 10 MUIUTUCEKYH]T

Tako¥ Manblii BpEMEHHOW MHTEPBAJ MO3BOJISET CYUTATH MOCIIEI0BATEIbHBIN
MPOIIECC TOMOTEHU3AIMHN HEPEPHIBHBIM U 00ECIIeUrBAET CTAOUIIBHOCTh U KA4€CTBO
nporiecca ABOMHON TrOMOT€HU3aIUU

BaXHOCTh MYJBTUILUIMKAIIUA CKOPOCTH JIBMIKEHUS WJIM JIABJICHHUS B MOTOKE

MEXKIY IOCIICA0BATCIbHBIMU IIUKJIAMHA TOMOT CHHU3AIHH.

32



Kak mnoxazamu mnepBple HWCHOBITAaHUS YCTPOMCTBA A JUHAMUYECKOTO
CMEIINBAHUS, TOMOTECHU3alMN U aKTUBUPOBAHUS NMpU (POPMHUPOBAHUU SMYJIbCHUH,
BBOJl B KaHaj, [0 KOTOPOMY OMYJIbCHS BBIBOJUTCA M3 YCTpPOMCTBA I
JUHAMUYECKOTO CMEIIMBAHUs, TOMOTCHM3AllMd W AKTUBHPOBAHUS, CTUMYJIATOPA
THIPaBIMYECKOTO COMPOTUBJICHUSI, TO3BOJSET MHTEHCU(UIIUPOBATH TMPOIECC
IIPUTOTOBJICHUS SMYJIbCHUMU.

Pucynox 1. YcrpoilcTBO 17151 omTUMH3aiiy paboThI IBUTATENS

Pucynok 1. Moaens ycTpoicTBa JJ1s1 ONTUMHU3AIUU PaOO0ThI JBUTATES
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CnucoK UCMOJIb30BAHHOM JUTEPATYPHI M MATEHTHO-JIMIEH3UOHHBIX
MaTepUajIoB

United States Patent Application 20120085428
Kind Code Al
April 12, 2012

EMULSION, APPARATUS, SYSTEM AND METHOD FOR DYNAMIC PREPARATION

Abstract

The invention relates to a fluid composite, a device for producing the fluid composite, and a
system for producing an aerated fluid composite therewith, and more specifically a fluid
composite made of a fuel and its oxidant for burning as part of different systems such as fuel
burners or combustion chambers and the like. The invention also relates to an emulsion, an
apparatus for producing an emulsion, a system for producing an emulsion with the apparatus for
producing the emulsion, a method for producing a dynamic preparation with the emulsion, and
more specifically to a new type of a stable liquid/liquid emulsion in the field of colloidal
chemistry, such as a water/fuel or fuel/fuel emulsion for all spheres of industry.

United States Patent Application 20100243953
Kind Code Al
September 30, 2010

Method of Dynamic Mixing of Fluids

Abstract

Methods are provided for achieving dynamic mixing of two or more fluid streams using a mixing
device. The methods include providing at least two integrated concentric contours that are
configured to simultaneously direct fluid flow and transform the kinetic energy level of the first
and second fluid streams, and directing fluid flow through the at least two integrated concentric
contours such that, in two adjacent contours, the first and second fluid streams are input in
opposite directions. As a result, the physical effects acting on each stream of each contour are
combined, increasing the kinetic energy of the mix and transforming the mix from a first kinetic
energy level to a second kinetic energy level, where the second kinetic energy level is greater
than the first kinetic energy level.
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United States Patent Application 20100281766

Kind Code Al
November 11, 2010

Dynamic Mixing of Fluids

Abstract

Methods, systems, and devices for preparation and activation of liquids and gaseous fuels are
disclosed. Method of vortex cooling of compressed gas stream and water removing from air are

disclosed.

United States Patent Application 20110030827

Kind Code Al
February 10, 2011

FLUID COMPOSITE, DEVICE FOR PRODUCING THEREOF AND SYSTEM OF USE

Abstract

The current disclosure relates to a new fluid composite, a device for producing the fluid
composite, and a method of production therewith, and more specifically a fluid composite made
of a fuel and its oxidant for burning as part of different systems such as fuel burners, where the
fluid composite after a stage of intense molecular between a controlled flow of a liquid such as
fuel and a faster flow of compressed highly directional gas such as air results in the creation of a
three dimensional matrix of small hallow spheres each made of a layer of fuel around a volume
of pressurized gas. In an alternate embodiment, external conditions such as inline pressure warps
the spherical cells into a network of oblong shape cells where pressurized air is used as part of
the combustion process. In yet another embodiment, additional gas such as air is added via a
second inlet to increase the proportion of oxidant to carburant as part of the mixture.
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United States Patent Application 20140232021

Kind Code Al
August 21, 2014

FLUID COMPOSITE, DEVICE FOR PRODUCING THEREOF AND SYSTEM OF USE

Abstract

The current disclosure relates to a new fluid composite, a device for producing the fluid
composite, and a method of production therewith, and more specifically a fluid composite made
of a fuel and its oxidant for burning as part of different systems such as fuel burners, where the
fluid composite after a stage of intense molecular between a controlled flow of a liquid such as
fuel and a faster flow of compressed highly directional gas such as air results in the creation of a
three dimensional matrix of small hallow spheres each made of a layer of fuel around a volume
of pressurized gas. In an alternate embodiment, external conditions such as inline pressure warps
the spherical cells into a network of oblong shape cells where pressurized air is used as part of
the combustion process. In yet another embodiment, additional gas such as air is added via a
second inlet to increase the proportion of oxidant to carburant as part of the mixture.
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Ipuno:xkenue 1. Fuels and fuels components, on-line dynamic
mixing and homogenization technology

In-line homogenization version for diesel generators, for internal combustion
engines, for diesel engines, for boilers, for turbines and other thermodynamic
equipment

Internal structure of homogenized Diesel fuel # 2
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picture of the blend of Diesel fuel # 2 [ 85% ] with methanol [

15% ]; The integrated globules included internal sub-globules




Blend from Diesel fuel # 2 and
Methanol

Homogenized Diesel fuel # 2




FAD-40 mm
FAD-30 mm
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Emulsion from Diesel fuel # 2 and water

Fuel activation device (FAD); Internal Working diameter
— 25 mm; Design concept — fixation nuts; Maximal fuel
flow = 100 liter per hour




Manifold

FAD Assembly configuration for homogenization; Cylinder
housing; Maximal pressure — 10 bar;
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FAD Assembly for in-line homogenization with flow
meters and manometers in each pipe-line; Special
design of profiled housing; Maximal working
pressure = 30 bar;
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Internal structure of the globules; The integrated globule size,-
4 microns; Internal sub-globules size from 100 to 250 nano
meters;

blend structure with Diesel # 2
[ after homogenization ]

maximal size of the globules, -
4 microns

blend structure with Diesel # 5

[ after homogenization ]

maximal size of the globules, - 4 microns




FAD Assembly configurations for blending




Central entrance to FAD
for 60% of fuel flow

Feed input to FAD
from fuel pump

FAD-30 mm for serial production and installation; Maximal
flow = 150 liter per hour; Maximal pressure = 10 bar;
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Output from FAD to High
pressure pump

Fuel flow distribution
manifold; All parts
standard;




TURBULENT ENERGY BASIC IP, RELATED TO IN-LINE DYNAMIC MIXING AND
HOMOGENIZATION IN ALL TYPES OF ENGINES FUEL PIPE-LINES AND OTHER
THERMODYNAMIC EQUIPMENT

United States Patent 9,556,822
January 31, 2017

Engine with integrated mixing technology

Abstract

The present disclosure generally relates to an engine with an integrated mixing of
fluids device and associated technology for improvement of the efficiency of the
engine, and more specifically to an engine equipped with a fuel mixing device for
improvement of the overall properties by inline oxygenation of the liquid, a change in
property of the liquid such as cooling form improved combustion, or the use of re-
circulation of exhaust from the engine to further improve engine efficiency and reduce
unwanted emissions.

United States Patent 8,844,495
September 30, 2014

Engine with integrated mixing technology

Abstract

The present disclosure generally relates to an engine with an integrated mixing of
fluids device and associated technology for improvement of the efficiency of the
engine, and more specifically to an engine equipped with a fuel mixing device for
improvement of the overall properties by inline oxygenation of the liquid, a change in
property of the liquid such as cooling form improved combustion, or the use of re-
circulation of exhaust from the engine to further improve engine efficiency and reduce
unwanted emissions.
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United States Patent Application 20140373804
Kind Code Al
December 25, 2014

ENGINE WITH INTEGRATED MIXING TECHNOLOGY

Abstract

The present disclosure generally relates to an engine with an integrated mixing of
fluids device and associated technology for improvement of the efficiency of the
engine, and more specifically to an engine equipped with a fuel mixing device for
improvement of the overall properties by inline oxygenation of the liquid, a change in
property of the liquid such as cooling form improved combustion, or the use of re-
circulation of exhaust from the engine to further improve engine efficiency and reduce
unwanted emissions.

United States Patent Application 20120103306
Kind Code Al
May 3, 2012

ENGINE WITH INTEGRATED MIXING TECHNOLOGY

Abstract

The present disclosure generally relates to an engine with an integrated mixing of
fluids (gas or liquid) device and associated technology for improvement of the
efficiency of the engine, and more specifically to an engine equipped with a fuel
mixing device for improvement of the overall properties of the system with an engine
by either inline oxygenation of the liquid or dynamic activation of a fuel with a
secondary fluid such as water resulting in a change in property of the input fluid to
help with burning ratios, cooling for improved combustion, or the use of re-circulation
of exhaust from the engine to further improve engine efficiency and reduce/recycle
unwanted emissions or combustion releases such as water.
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United States Patent Application 20110048353
Kind Code Al
March 3, 2011

Engine with Integrated Mixing Technology

Abstract

The present disclosure generally relates to an engine with an integrated mixing of
fluids device and associated technology for improvement of the efficiency of the
engine, and more specifically to an engine equipped with a fuel mixing device for
improvement of the overall properties by inline oxygenation of the liquid, a change in
property of the liquid such as cooling form improved combustion, or the use of re-
circulation of exhaust from the engine to further improve engine efficiency and reduce
unwanted emissions.

APPLICATION OF DYNAMIC ON-BOARD, IN-FLIGHT MIXING,
HOMOGENIZATION AND UNIFORM CAPSULATION OF FUEL COMPOSITIONS IN
FUEL LINES OF MODERN INTERNAL COMBUSTION ENGINES AND IN FUEL
LINES OF MODERN DIESEL ENGINES
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housing caliper fixation pins

integral back input for 40%
of fuel flow

output section; hole

Input \ / with thread 1/8” NPT

section
for 60%
of fuel
flow
on-board homogenization module

Widespread use as a fuel for internal combustion engines of a blend of
gasoline and ethanol is not always safe enough for engines

Separation of mixtures of ethanol and gasoline with water occurs more often
at petrol stations, where the water accumulates in the bottom of the fuel tanks

As of today, the elements of engine design are not protected from the
harmful effects of water contained in the fuel mixture

For complete protection, the structural elements of engines from the harmful
effects of water contained in the fuel mixture, it is proposed to install on each
internal combustion engine module for on-line homogenization of fuel before
being applied to the fuel injection system in the cylinder chamber

Installation on the engine module for the homogenization of the fuel before
injection, almost completely eliminates the risk of engine damage from de-generate
the fuel mixture, which, for various reasons, there was a water

Also various fuel additive containing methanol and mixed sufficiently
homogeneously with the primary fuel component can also cause degradation of the
engine
Module for the homogenization of the fuel before injection, has the role of re-
blending the base fuel with additives and re-emulsification of the same base fuel,
in the case of water in the base fuel
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Module efficiency repeatedly tested on real engines (over 350 tests); To
operate the module does not require any additional energy and in the process there
IS no need for any adjustments;

The module is built in the engine fuel system between the fuel pump and a
high pressure pump (in a modern diesel engine) or installed after the fuel pump in
any internal combustion engine;

In the fuel system of any engine, the module does not require any changes;

The cost of the module, in mass production (starting with 100 000 per year)
is expected to be no more than $ 40 and the cost elements of pipeline equipment to
connect the module to the fuel system, the engine will not exceed $ 10;

Thus, when the additional cost of the new engine in the $ 50, provided 100%
protection from the effects of the engine contained in the fuel blend water

For comparison, the cost of replacement of defective items up at least 25
times

Installing on engines in service, taking into account the cost of the module
and the additional components of pipe fittings, as well as taking into account the
cost of the working time of installation, not to exceed $ 145, which is not onerous
and the level of prices in relation to the gain in longevity and reliability of the
engine should be of interest to owners of vehicles

If we consider that only diesel engines in operation in the world is more than
450 million, if only 1% of the owners will install the modules on their engines, the
only retro - the market in question on the extent of the market in 652.5 million
dollars

Once again, it should be noted that this does not require any changes in
engine design and installation of the module can be performed during scheduled
maintenance service by the personnel of the service station

For testing and for demonstration can been using 3 devices — prototypes with
working diameter — 25 mm; The devices is present and ready for use
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The module is a small size [ example, for engine 3.5 liter, the working diameter is
25 mm, the outside diameter is only 37 mm and length is only — 150 mm ],
cylinder with 7 internal, no moving parts;

The module is ideal subject for mass- production;

The housing 8 - standard pipe, with functions of a caliper and holder of all
working parts, which each have outside diameter 25 mm;

The first hydrodynamic section -1 have functions of a feed element for 60% of the
fuel flow;

The input hole have a thread 4 “ NPT,

The first conical reflector — 2, forming with first hydrodynamic section -1 a
channels coaxial system for fuel flow transformation to ring shape;

The hydrodynamic interface forming from parts 3-second reflector, 4 —
aerodynamic-second hydrodynamic section, 5- collector for feed to the module of
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cross section of the module

housing —
caliper -
pipe

first aerodynamic-second
hydrodynamic section

output section

first hydrodynamic

section
first reflector — part of the

hydrodynamic interface collector
second reflector

seals-o-rings

integrated ~ Module for homogenization of fuel with
40% of fu parts, produced from metal-ceramics
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By increasing the production program of modules to 200 000 units a year and more, it becomes
economically feasible and technically possible to produce parts of the module by the metal-
ceramic, eliminating machining

This will reduce the cost of manufacturing the module 2 times and thus increase the level of
profitability of the project

In addition, first experiments with homogenization of fuel, created with FAD with working
diameter 25 mm, installed in modern diesel engine with standard injector and also with ~ 75%
bigger injector, showed that more than 45% of the test operations (it was conducted over 200
tests), homogenization of the fuel before injection to cylinders, reduce the fuel consumption by
1.5 - 6.5%, and also reduce the concentration of soot and nitrogen oxides in exhaust gases

Also the rate of the heat release was increased and time for complete combustion in each duty
cycle was reduced
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Industrial system for dynamic mixing and homogenization with maximal flow = 1000 liter per
hour, under maximal pressure 30 bar
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Installation in industrial boiler [ SAACKE ] for in-line blending, emulsification and
homogenization; Maximal flow = 1000 liter per hour; Maximal pressure [ used ] = 7 bar; The
boiler productivity = 10 metric ton of steam under pressure 12 bar;

FAD-25 MM
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