B KHUre paccMaT puBatoTCA T €XHOJIOrn4eckumne BOMPOChHI
KOMIMJIEKCHOM pecTaBpauun aBTomobunen Bbinycka 40 ronos W
VHT erpauum B 3/leMeHTaxX WX  KOHCTpyKuun HOBEMLLNX
KOHCT PYKT UBHbIX U AN3AaNHEPCKUX PELLEHUN, BO3HUKLUUX B TeEXHUKE
aBTOMOOMNECT POEHNS U B CMEXHbIX 061aCT X B NocC/iegHEE BpeMs.

B MaTepuanax pa3fenoB KHUMM MpencTaB/ieHbl OpUrUHaJbHbIE
WHHOBALMOHHbIE pEeLUeHUs MO MOJAepHM3auun TOMJIMBHOW CUCT EMbI
ABUraTens BHYTPEHHEro CropaHuvs C BHeApPEeHWeM B TOMIUBHbIE
TpybonpoBoabl 6ECKOHTAKTHOM KOHTPOJIbHOW U W3MEPUT eJIbHOM
annapaTypbl, MOCT POEHHOM Ha baze 3/1EKT POMarHUT HON
PEe30HAHCHOM CMEeKTpPOCKOMMM C 3J1IeMEeHTaMM  UCKYCCTBEHHOrro
WHT eJ1JIeEKT @ YN UCKYCCT BEHHbIX HEMPOHHBIX CET el

B 3TOM KHMre Bbl CMOXKETE 03HAaKOMUTbCSA C €ro MepBbIM Hay4YHbIM
WHHOBALMOHHbIM MPOEKTOM U OLEeHUTb WAEN, KOTOopPble ABJSAIOTCS
HOBbIM W Ba>KHbIM LLIArOM B €ro Kapbepe.

YyacTme B KayecTBe 3KcnepTa BO BcemupHo
N3BECT HbIX aBTOMOBUIbHBIX BbICTaBKaXx,
OBaXAbl CTaHoBNeHMe AmMbBaccapopom Porsche,
cepTudmrkKayuma no 3aKynke u BOCCT aHOBJIEHMIO
Porsche Classic - BCe 3TO aBnseTcs
OOCTV)KEHMSMN 3a MocsefHne nepuoabl ero
npodeccnoHasibHom hesaTeNbHOCTn Nnbun
PomaHoBa.Ha cerogHsawWHMA OeHb, OH SABASETCS
BEAYLUMM CNeumnaancT oM B WKose Porsche Poccus
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Beryniienne

B xHHre paccMaTpUBAIOTCSI TEXHOJOTMYECKHE BOMPOCHl KOMIIIEKCHOM
pecraBpanu aBToMoOMIeH Bbimycka 40 TOJOB M MHTErpalyyd B dJEMEHTax WX
KOHCTPYKIIMM  HOBEHINIMX  KOHCTPYKTUBHBIX U  JAM3aifHEPCKUX  pelleHuii,
BO3HUKIINX B TEXHUKE aBTOMOOUIIECTPOCHNUS U B CMEXKHBIX 00/IACTAX B MOCIEAHEE
BpeMsL.

B  wmarepmamax  pas3ienioB  KHUTH  TIPEJCTaBICHbl  OPUIMHAIIbHBIC
MHHOBAIIMOHHbIE PEIIEHHs 10 MOJEPHHU3ALUU TOIUIMBHOW CHUCTEMBI JIBUTATEIs
BHYTPEHHETO0 CrOpaHMs C BHEAPEHHEM B  TOIUIMBHBIE TPYOOIPOBOAIbBI
OECKOHTAKTHOM KOHTPOJIBHOI M M3MEpPHUTENBHOH armapaTypbl, IMOCTPOCHHOH Ha
6a3e  DIEKTPOMArHUTHOH  PE30HAHCHOHM  CIIEKTPOCKONUH € DJIEMEHTaMu
HCKYCCTBEHHOTO MHTENJIECKTAa U HCKYyCCTBEHHBIX HCHPOHHBIX CETEH.

Kak ocHOBHYI0 6a3y /Ul ONTHMU3AINHU ABHTATeNeH BHYTPEHHETO CTOPAHUS
B MaTepHangax KHUT'H TOKa3bIBAIOT JHHEHHYI0 TOMOT€HH3AIUI0 TOIIIMBHON CMecH,
MOCTPOCHHYI0 HAa IPHHIWUIAX COBPEMCHHBIX IHOHEPCKUX H300pEeTeHHUH,
OCYIIECTBIAIOMIUX AUHAMUUECKYIO TOMOFEHH3AIMIO MapalIeIbHO C CMEIIMBaHHEM
KOMITOHEHTOB TOILTHBA, B KOTOPOM IIOCTE CMEUINBAHUS (POPMHUPYETCS TOMOTEHHAs
TOIUTMBHASI SMYJIBCHS B KOTOPOM . COAEpXKAaHUE BOJBI MOXKET OBITh TOBEACHO JIO
50%.

B pazgenax KHUrM BIIEpBbIE IIOKA3aHbl PE3yJIbTAaThl UCIBITAHUN JBUraTeNeil
BHYTPEHHETO CropaHHs C TOIUIMBHOM CMEChblO, HMEIOILEH BUA U CBONCTBa
TOMOI€HHOU TOILJIMBHOM KaIlCyJIMPOBaHHOM OMYJIbCUH, uMmeroIei
THIPABIMYECKYI0 IMaMiTh (OPMBI B paMKaX HAHOKAICYJ, WMEIOMNX BHA
cepudecKknx saep u3 BOABI WIM U3 OH JallH B PEXHUME pPEaTbHOTO BPEMEHH
KOHJICHCHPOBAHHOH M3 BEIXJIOITHBIX Ta30B KUIAKOCTH C 000JI0YKOif N3 OEH3MHA HITH
JU3eTIbHOTO TOIUIMBA, HPH 3TOM TONIIMHA OOONOYKM TpPEACTaBICHA B HAHO
Jana3oHe.

B kHure Takke pacCMOTpeHbl BapUaHTBhl AM3aliHa aKTHUBUPYIOLIUX
JIUHEWHBIX YCTPOWCTB, MCIONB3YIOMINX IPUHIOUIBI TeopeMbl bepHymmnm amis
CO3/IaHHs B TOIIIMBHOM TPYOONpPOBOJE KOAKCHAIbHON 30HBI MECTHOTO JIOKAJIBHOIO

paspexeHus, B KOTOpOM U  (GOPMUPYIOTCS  TOIUIMBHBIE  HAHOKAICYIbI,



OTNPEENIAIONINE HEOObIYHBIE TEPMOJMHAMUYECKUE PE3yJbTaThl  MPOIECCOB
BIIPHICKA ¥ CTOPAHUSI TOILIMBA.

Kpome Toro, B pasmenax KHHUTM NPUBOAATCS MaTepHalibl Kacaroluecs U
OTHOCSINMECS K METOJAMKE AMu3ailHa ycTpOMCTB aKTHBALlMM TOIJIMBHBIX cMeceil ¢
MIPUMEHEHNEM HOBEHUITNX MPUEMOB M METO/I0B, BKIIIOYAsl aKTUBHOE KOMIIBIOTEPHOE
MO/ICITUPOBAHKUE U UMHUTALINIO0 Pab0YnX MPOIIECCOB.

ITockonbKky B OMyIbCHH TIPH HCHBITAHUSIX OOHApYKEHBI MapagoKChl C
YHUKQJIBHBIMH  TOJIOKUTEIBHBIMU ~ KOHEUHBIMU  pe3y/ibTaTaMu ISl BCEi
HAJICUCTEMBbI, B KHUI'EC TIPEACTABICHBI OMMCAHUS M 3TUX NMapaJOKCATIbHBIX SIBJICHUN.



YTO4YHEHHBII MPOrHO3 001IEro TEXHOJOIrHYeCKOro Pa3BHTHS
1o 2025 roga

B exeromnom noknane u obpamenun [Ipesunenta CIIIA k Konrpeccy
ocoboe BHMMaHHE, U MOXKHO Ja)X€ CKa3aTb OCHOBHOE BHUMAaHHUE, OBUIO yIENIECHO
BOTIpOCAM HMHHOBALIMOHHOW MoJepHU3anud. B oOpameHnu ObUIo  3aTpOHYTO
HECKOJIbKO KOHKPETHBIX HAIpaBICHUH HHHOBALIMOHHOTO Pa3BUTHS, KOTOpHIE B
HallleM TpenblaylieM TPOrHO3e ObUIM BBIACTCHBI KaK HOBeWHe O0a30BbIe
TEXHOJIOTUH.

B kauecTBe 0OJHOTO M3 peINAIOIINX HampaBieHUH OBIIO OTMEYEHO MOJIHOE
BHEJ[PEHHE CPEJICTB CKOPOCTHOTO MHTEPHETa BO BCeX yrojikax W paiioHax CIIIA,
HE B3Mpast Ha UX yIAIEHHOCTb U HE BCEeraa OJaronpusTHbIE TOTOJHbIE YCIOBHS.

B mporHo3e Ha OCHOBAaHWHM aHaIHW3a OIYOJMKOBAaHHBIX OTYETOB O
MIPOBEACHIN HAYYHO-HCCIICIOBATEIBCKUX M ONBITHO-KOHCTPYKTOPCKHX PadoT, Ha
OCHOBaHUHM CHUCTEMHOTO aHajHM3a MATeHTHO-JIWICH3MOHHOH CHUTyallud U
TEHIECHIIMH ©& pa3BUTHA W TPEANOCHUIOK K. MPUHIUIHAAIGHBIM H JIOKATEHBIM
M3MEHEHUSIM, OBUIM CENIEeKTUBHO OTOOpAaHBI YEThIpE TPYIIBI OCHOBOIOJIATAOIINX
TEXHOJIOTHH, KOTOpble OyIyT ONpedeisaTh XapakTep ¥ TYTH pPa3BHTHUS
yejoBeuecTna B 21 Beke.

A) Hogeiimme 6a30Bble TEXHOJIOTHH, T.€. PEBOIIONMOHHBIC TEXHOJIOTUH, HA
OCHOBE NPUMEHEHUS] KOTOPBIX MOKET NMPUHLUIHAIBHO OBITH U3MEHEHO Pa3BUTUE
o011ecTBa U ero GOPMHUPYIOIIHUX OCHOB:

1. DmexTpoHHKa 1 HHPOpPMATHKA

1.1.  MuKposJIeKTpoHUKa

1.2. TepaOutHast maMsTh

1.3.  CaepxmpoBogsinue yCTpoHCTBa

1.4.  Cynep-uHTEUIEKTyaJIbHbIE YUIIbI

1.5.  CaMOBOCIIPOU3BOSIINECS YHITbI

1.6. OnTHyeckas 3JIEKTPOHUKA, B TOM YHCJIE TEpaOUTHBIE ONTHYECKUE
3a[IOMHUHAIONINE YCTPOWCTBA, TepaOWTHBIC ONTHYECKHE YCTPOWCTBA CBSA3M,
9JIEMEHTBHI U Y3716l oNTHUeCKX DBM 1 ynpaBIsSIOMMX CUCTEM Pa3IMYHOIO YPOBHS
Ha 0aze oNTHYEeCKOl TepaOUTHON MaMsITH;

B 5TOM MecTe BHOBb BO3ZHHUKIIHME OOCTOSTENBLCTBA 3aCTABWJIM HAc ellé pas
MIPOAHAIM3UPOBATh CUTYAIMI0O U 3aHATHCS MOUCKOM MPOAYKTOB W TEXHOJOTHIA,



KOTOpBIC KpalHEe HEOOXOAMMBI MJii TOTO, 4YTOObI BHEIPEHHE CKOPOCTHOIO
WHTEpPHETa MOKHO OBLIO OCYIIECTBUTH B MOTHOH MeEpe W MPH ATOM HE CO3/aTh
HOBBIE 0oOJiee CIIOKHBIE MPOOJIEMBI, YeM OTCYTCTBHE CaMOTr0 CKOPOCTHOT'O
WHTEpHeTa.

Kak u3BecTHO M3 mMyOiMKanuii U U3 €XKETHEBHOW MH(POPMAIUHU, CETOTHS B
BEK MH()OPMAIIMOHHBIX TEXHOJIOTUH, 3alUTa UH(QOPMAIIMU SBISICTCS BaKHEHIINM
yCIIOBHEM €€ IIeTIEBOT0 paclpOCTPaHEHHSI.

Kpome Toro, Bech MUp yke BOIIEN B COCTOsSIHUE KMOEP-BOWH U BHEJPEHUE B
KOMITBIOTEPHBIC CUCTEMbI TIOTCHIIMATLHOTO POTHUBHHUKA WIIM MPOCTO KOHKYPEHTA
WU COINEpPHHKA PA3JIMYHBIX BHPYCOB, KOTOPHIE 1O CBOEH pazpylIUTENLHOW CHie
CPaBHHMMBI C BOEGHHBIM YyJapoM, TpeOyrOT BcE 0OoJiee COBEPIICHHBIX M HaJEKHBIX
TEXHOJIOTHI 3allUThl HOCUTENICH HH(POpMAIINH.

ITombiTaemMcst AaTh CpPaBHUTEIBHYIO XapaKTEPUCTHUKY OTOW CHUTyallMd W
OXapaKTepu30BaTh BO3MOXHOCTH M XapakTep pa3paboTaHHON WHHOBAIIMOHHOI
3aIUTHON TEXHOJIOTHH.

CpaBHUTENbHAS XapAKTEPUCTUKA 3AIMUTHON TEXHOJOTHUHU JUIS ONTHYECKHX
JIUCKOB, TIOCTPOCHHON Ha MPUHIIAIIAX Pa3MEPHOI MIeHTH(HUKAIIMH MapKHPYIOIIHX
TOKOTIPOBOJISIIIUX CJIOEB, HAHECEHHBIX HA MOBEPXHOCTSAX JTUCKA, CBOOOIHBIX OT
MHPOPMALIMOHHBIX MAaCCHBOB M HaXOISIIUXCS B paboueM MOJOXKEHUU IHCKa B
MOCTOSSHHOM HMHJYKTUBHOM W PE30HAHCHOM OCCKOHTAaKTHOM B3aWMOJICHCTBUU C
CEHCOpaMH, BCTPOSHHBIMH B CEPBOCUCTEMY JHCKOBOJA.



IIpo6JieMbl, CylIeCTBYIOIINE HA PHIHKE CUCTEM OMTHYECKUX
HocHuTeJell HH(poOpMaLUM:

1. CymiecTByIOIMe€  CUCTEMbl  3alIUThl  ONTHYECKMX  HOCHUTENIEH
nH(OPMAIIH CPABHUTEIBHO JICTKO B3JTAMBIBAIOTCS;

2. Ilpu cymecTBylomedl cucTeMe 3alUThl HEBO3MOXKHA OBICTpas H
s exTuBHAT HACHTH(UKANNSA ONTHYSCKHX HOCHTENeH WHpOpManmmu I0 HX
OPUHAATIEKHOCTH, UYTO TPHUBOAUT K  HECAHKIMOHUPOBAHHOMY  HU3BATHIO
ONTHYECKHX HOCHTened WHGOPMAIMM W3, HAUPHMEp KOPIOPATUBHOTO
MONB30BaHMs, UM HAa000POT HECAHKI[MOHUPOBAHHOE BBEJIEHNUE B KOPIIOPATHUBHbIE
UH(QOPMAILIOHHbIE MACCHBBl HOBBIX HEYYTEHHBIX HOCHTENEH, dYTO JemaeT
MIPAaKTHYECKH HEBO3MOXKHBIM KOHTPOJIb 32 COXPaHHOCTBIO MH(OpPMAIIUH B paMKax
KOpIOpaIuy;

3. B cymecTBylommx — KOPIOPaTHBHBIX  CXeMaX  XpaHEHUS U
UCTIONB30BaHUST MH()OPMANK HE TNPEACTABISECTCA BO3MOXHBIM IPEIOTBPATUTH
HCTIONB30BaHNE HAa TEPPUTOPUH KOPIOPAIMH MOPTATUBHEIX KOMIIBIOTEPOB
COTPYAHHKOB M  HET  BO3MOXKHOCTH ~ IIPEHOTBPATUTH  HCIOJB30BAHHE
KOPHOPAaTHBHBIX HOCHTENeH MH(OPMAIUH, BRIHECEHHBIX 3a MPEICIbl TePPUTOPUH
KOpHOpanuu. JTO IIPUBOINUT K YTeUKe MH(OPMAIIIH 1 CEPHEIHBIM MTOTEPSIM;

4. Bpixon Ha pPBIHOK MOPTATHBHBIX IIEPCOHANBHBIX KOMIIBIOTEPOB, B
KOTOPBIX OTCYTCTBYET HAKONMTENH HH(GOPMAIWU B BHAE KECTKUX MATHUTHBIX
JMCKOB U KOTOPbIE OPHEHTHPOBAHBI HA MOJy4YeHHE HEOOXOJMMBIX MPOrPaMMHBIX
MPOIYKTOB U3 cereil MHTepHeTa, TpeOyeT 0COOOr0 KOTMPOBAHMS ONTHYESCKUX
JIFICKOB, KOTOPOE MOYKHO HCIIOJB30BaTh B KaueCTBE CEKPETHOTO IEPCOHAIBHOIO

KoJa JIJIs 10JIb30BaTelIcH;

IIpeumynecTBa NpeaI0KeHHOH TEXHOJIOTHH, OTBeYAIOIIHe Ha
CylIeCTBO, BLIABJICHHBIX HA PBIHKE CUCTEM OIITHYCCKUX HocUTeJIel
uH(opmanum, mpoodaeM:

1. HMmeeTcs MHOXKECTBO BapUaHTOB TOJIIIUH KOIWPYIOIINX l'IOI(pLITI/IfI,
KOTOPBIC MTO3BOJIAIOT UMETh MHOKECTBO BAPUAHTOB 3alIIUTHOI'O KOAA, B OTIIMYNC OT

HU3BCCTHBIX TeXHOJ’[Ol"HfI, KOTOPBIC UMCHOT TOJIBKO OAWH BapHUAaHT KOJa,



2. B npouecce HaHeceHMs IOKPBITUS INPUMEHSETCS TEXHOJIOTHUS
KOHTPOJISI MTOTHOCTHIO MACHTHUYHAS TEXHOJOTUH IEKOIUPOBAHMSA, YTO ITTO3BOJIICT
[IOJIHOCTBIO KOHTPOJIMPOBATh KAa4eCTBO KOAUPOBAHUS B IPOLIECCE M3 OTOBIICHUS
Jaucka, Oe3 yhaneHWs OUCKa C KOHBelepa, B OTIAMYME OT CYIIECTBYIOMIHUX
TEXHOJIOTHH, B KOTOPBIX JHUCK JUIS KOHTPOJSI HEOOXOANMO YIalATh ¢ KOHBeilepa
yCTaHABIUBATh B KOHTPOJIBHOE IpPUCIOCOOTIEHHEe; TaKUM 00pa3oM KOHTPOIb
BBIOOPOYHBIH, a B MPEAT0KEHHON TexHONorud,- 100% KOHTPOIb, YTO HCKIIOYACT
BBIYCK OpaKkOBaHHBIX JHUCKOB, KOTOpbleé B CYLIECTBYIOIIUX TEXHOJOTHUIX
00HApyKHBAIOTCA TOIBKO BO BPEMs 3KCILTyaTallUH;

3. B npeioxeHHOH TEXHOJIOIMU MMEETCS BO3MOXKHOCTh KOJUPOBAHUS
BCEX KaTeropHii M THIOB JUCKOB BHE 3aBUCHMOCTH OT (opMmara 3alMCU U YTEHuS,
B OTJIMYME OT CYILIECTBYIOUIMX TE€XHOJIOTHH, B KOTOPBIX KOJUPOBAHUE 3aBUCUT OT
(opmara 3anucu U YTCHUsSI ANCKa;

4. B mnpeuioxeHHOI TEXHOJIOTMU KOJUPYIOIIEE IIOKPBITHE MOMKET
CITY’KHTh OCHOBAHHEM JUTS TIEPCOHAIBHOTO CEKPETHOTO KOJIa WIIH MH(pa, 9ero HeT
B CYIIECTBYIOIIUX TEXHOIOTHUIX;

5. B  npennokeHHOHM — TEXHOJIOIMH  CEHCOp  JAEKOAMPOBaHUSA U
HUAECHTUHKAIMY SIBISIETCS MOOMIBHBIM M MOXKET HMMETh HECKOJIBKO BapHaHTOB
MIOCTAaBKHU, B TOM YHCJIE U aBTOHOMHBIHM BapHaHT, HE CBA3AaHHBIN C JICKOBOAOM, a B
CYILECTBYIOIIUX TEXHOJIOTHAX CHCTEMA JEKOJUPOBAHUS YCTaHABIMBAETCSA TONBKO
B JMCKOBOJAX; TaKUM 00pa3oM KOHTPOJIHPOBATh HAIWYME W TPABUIBHOCTD
KOAMPOBaHMsI MOKHO TOJBKO B IIPOLIECCE YCTAHOBKM JUCKa B JUCKOBOA, a B
MIPEAT0KEHHON TEeXHONOTHH KOHTPONUPOBATh U UAEHTUDHUIUPOBATH KOJ MOXKHO
BHE JMCKOBOJA, HAIpUMeEp B MarasuHax MJIM Ha INPOXOJIHBIX NPEANPUATHH U
YUPEXKAECHHH, 4YTO OCOOEHHO BaXXHO [UIi oOOecredeHus TMOJHOIo pPekXuMa
KOH(MACHINATFHOCTH HH(OPMAITIH;

6. B mpemioskeHHOM TEXHOJIOTUM JEKOAUPOBAHUE UCKIIOUAET KAKYIO
mub0 3aBHCUMOCTb OT ONTHYECKHX CHCTEM OHCKOBOJA, HO PE3yIbTaThl
JICKOINPOBAHHS MOTYT HU3MEHHUTH pabOTy ONTHYCCKUX CHCTEM, HAIIPUMEpP CEpPBO —
MpUBOAA JUI1 OPUEHTALMM M KOHTPOJS MOJOKEHUS (hOKyca UHUTAIOIIEro HIIH
3aMUCBIBAIOILETO JIa3epa, B OTIMYME OT CYILECTBYIOIIUX TEXHOJOIMH, B KOTOPBIX
npouecc JIEKOAMPOBAaHHMsA TIONHOCTBIO 3aBUCHT OT ONTHYECKUX DJIEMEHTOB
JMCKOBOJIA, YTO YCIIOKHSACT €r0 KOHCTPYKITHIO M PE3KO CHIDKAET HaJEKHOCTB;



7. [lpemnokeHHast ~ TEXHOJOTHMs ~ HMEET  HECKOJBKO  HMepapXxuit
MPUHOUIHAANBHON pabodeil CXeMbl, MMeeT THOKMIl alrOpHTM H MOXET OBITH
BCTPOCHA B JIIOOYIO OXPAaHHYIO CHCTEMY ONTHYECKOH ITaMATH B TOM 4YHCIE W B
ruOpHAHBIE HOCUTENN HH(OPMALUK, UMEIOIIHE KPOME ONTHYECKOro KOMIOHEHTa
U HOCHTENH, MOCTPOCHHBIC Ha APYTHX OA30BBIX NPHHINUIAX; CYIIECTBYIOIINC
TEXHOJIOTMH HE 00JIaJIal0T YKa3aHHON TMOKOCTBIO;

8. I[TpensioxeHHast TEXHOJIOTHS MO3BOJISIET HCIIOIb30BATh KO JIHCKA KaKk
BBOJHBIM Mapoib I BXo#a B IPO(EcCHOHANbHbIE MACCHBBI HMH(OpMaNUH
MHTEPHETA, YeM He 00J1a/1al0T CYIIECTBYIOLINE TEXHOIOTHH;



IIpeaBapuTeabHOe onpeaeaeHne 6a30BOro NPoOIyKTa MPOeKTa

1. OCHOBHOM CEKTOpP PBIHKA,- KOPIIOPATUBHBIC KIIMEHTHI:
- banku n puHaHCOBBIE KOMITAHUH;

- [TpomBImIIeHHbBIE KOPIOPALIUHT;

- Hay4Ho — nccneoBaTensekue 1adopaTopun;

- TpaHCTIOpTHBIE KOMITAHHUH, BOK3aJIBI, @3POIIOPTH H MOPCKHE TIOPTHI;
- KpymHble TOproBere ceTn;

- MyHunumnanbsHele CIryKO0bl;

- ITpaBUTENBCTBEHHBIE OPTaHU3AIMN U YUPEIKACHHUS;

- KpymnHble MeIUIIMHCKHE YUPEXKICHUS;

- CrpaxoBble KOMIIAaHUU;

- Pona BoCK BOOPYKEHHBIX CUIL;

- [Monumus u crerncmyx0sr;

2. [IpeaBapurenbHas oreHKa 00bEMa PhIHKA

CpenHsis 11leHa JUCKOBOJA C BCTPOCHHBIM MAarHUTOPE30HAHCHBIM CEHCOPOM
cocrasisiet 350 nonnapos CIIA.

Cpenusisi 1ieHa JHCKa C KOTUPYIONIUM KOJIBIIOM COCTaBJISIeT 5 IIOJUIapoB
CLIA.

CpenmHee  KOJMYECTBO  JINCKOBOJOB ~ HEOOXOIWUMOE Ui OJHOTO
KOPIOPATUBHOI'O KJIMEHTa cocTasisieT 1750.

Ilena OMCKOBOJOB Uil YKa3aHHOTO KOPIIOPATHBHOTO KIHEHTA COCTaBJISIET
612500 nonmapos CILIA.

CpenHee KOJIMYECTBO AMCKOB, HEOOXOAMMOE JJISI OJHOTO KOPIIOPATHBHOTO
kimeHTa cocrapisieT 17500 (mo 10 auckoB Ha oauMH aAucKkoBOn). LleHa muUCKOB st
YKa3aHHOT'O KOPIOpPaTUBHOTO KiueHTta coctaiser 87500 gomnapos CIIIA.

OpUEHTUPOBOYHOE KOJMYECTBO KOPIOPATHBHBIX KIMEHTOB COCTABISET
6onee uem 10 000.

OpueHTUPOBOYHBI 00BEM pBIHKA M KOPHIOPATUBHBIX  KIMEHTOB
cocrasisier: 70 000 000 gonyapoB Kak MUHUMYM, B TO/I.
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Bcero mo BceM KaTeropusM KOPIOPATHBHBIX KIMEHTOB OPHEHTHPOBOYHBII
TOOBOM 00BEM pBIHKA MOXET COCTaBUTH Ha mepBoM 3Tame Oomee 700 000 000
nosutapos CIIA.

3. XapaKkTepucTUKa IPOIyKTa

[Iponykr mpoekta — ONTHYECKHH JHUCK C KOJUPYIOIIMM KOJIBIIOM U
JIICKOBO/JI C BCTPOCHHBIM CEHCOPHBIM MOJYJIeM, KaK MPaBUIIO COCTOSIINM U3 TPEX
MHUKPOCEHCOPOB.

B cinyyae HE0OXOAMMOCTH CEHCOPHBI MOIYNb MOXKET MOCTaBISATHCS 0e3
JICKOBOJIA.

B cinyyae HeoOXOAMMOCTM KOMIIAHHUS, BeIyllass IPOEKT, MOXKET
[IPEJOCTABIATh YCIYTU AJIS1 KOPIOPATUBHBIX KJIMEHTOB, OPraHU30BbIBAas BBOJ B
JICWCTBUE CHCTEMBI KOJMPOBAHMUS 1 3aIUTHl HH)OPMAIMHU TI0]T KITIOY.

4. ITpuHnMnuanbHple OCHOBBI 3ALIUTHOIO KOJUPOBAHUS ONTUYECKUX
HOCHUTENeH WM HakomuTened uH(OpMaIum, MPeUMyIIECTBEHHO B BHIEC IHCKa,
[IPO3paYyHOro IJIi CBETOBOIO IIOTOKA, UCXOISAINEr0 U3 BBIXOJHOW ONTHYECKOH
CHCTEMBl ~ OJHOMOJOBOTO  J1a3€pPHOTO  IHOJAA, HUMEIOIEro  CTaHJapTHBIE
HCTIOTHUTETBHBIC Pa3MEphI:

- HapykHbII guamerp 120 MuuIMMETpoB, M TOJAMMHY B 1,2
MUJLUTUMETPA;

- JUCK CKJI€eH M3 JBYX TMOJOBUH, Kaxjas ToiummuHoi B 0,6
MUJLIMMETPA;

- MOKPBITUE HAHECEHO Ha OJHOM M3 IOJIOBUMH [MCKAa Ha KOJbIIE
HapyXHbIi JuameTrp Koroporo 120 MWIIUMETpOB, a BHYTPEHHHH auaMerp
KoToporo 118 MunnuMerpos;

- TOJIILIMHA TOKPBITUSL BapbUpyeTcsl B Auana3zoHe oT 1 mukpoHa a0 10
MHKPOH ¢ uHTepBajioM B 100 aHrcTpewm;

KonuenTyanbHble OCHOBbl KOAMPOBAHMS 3aKIIOYAIOTCS B CIEAYIOLIEM
OpPUHIMIE: - KOAUPYIOMHUN curHan (GOpMHUpYyeTCs U3 peaKkluH CceHcopa WiIn
TPYHIIBI CEHCOPOB HAa TOJNIIMHY KOJIBIIEBOTO TOKPBITHA Ha JAUCKE, CPaBHEHUS
[IOJyYEHHOI'0  CUTHajJla €  CTAaTUCTUYECKMM  3TaJOHOM 3TOr0  CHUrHaja,-
DKBHBAJIEHTOM pPE30HAHCHOW peaKkIMU CEHCOPOB Ha TONIIMHY TOKPBITHS,
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yICIbHBIC IIOKAa3aTeIM MaTepHana IOKPBITHA, HPOBOJUMOCTH MaTepHhaia
MOKPBITHS, IJIOTHOCTH MaTephaia IOKPBITHS, JIEKTPHIECKOTO COMPOTHBICHUS
MaTtepuaia HOKPHITHS.

B cuctemy cepBOMapKHpOBKH OT(HOPMAaTHPOBAHHOTO IHCKA, KOTOpas, Kak
MPaBIJIO MMEET BUJA TPYNIOBBIX COYETAHMH CEPBOTOUCK Ha HH(OPMAITMOHHBIX
TpeKkax AMCKa, BMECTO OJHON M3 TOYEK IPYNIIOBOrO COYETAHUs, BBOAAT CUTHAN OT
JCKOANPYIOMIETO CEHCOpa CHUCTEMbI 3alIUTHOTO KOAWPOBAHUS, U, B CIIydae
COBMNAJICHUs] MHTETPUPOBAHHOTO CHTHAala OT TPEX CEHCOPOB C 3aJaHHBIMU
mapaMeTpaMH CHTHaja, CepBOCHCTEMa [HCKOBOJA HAYMHAET OPUEHTHPOBATH
(dokyc masepa Ha HHPOPMAMOHHOM TPEKe, M, TAKUM 00pa3oM CHCTeMa HadHHaeT
HpOLECC YTEHHs MM 3alIMCH Ha ONTHYECKOM JUCKE.

B cirygae HecoBmaieHHsI CHTHAJNA OT CEHCOPOB C CTATHCTHYECKOH (hOopMOi
CUTHala B IaMATH HpoLeccopa [THCKOBOAA, CEPBOCHUCTEMA OMCKOBOJA HE
OPHEHTHPYET U He CTAOMIHU3UPYET TPACKTOPUIO (POKyca JTyda Ta3epHOrO ANOAA HA
HHQOPMAIIMOHHOM TpeKe AWCKA W YTEHHE WK 3alliCh Ha JUCKE CTAHOBSATCS
HEBO3MO)KHBIMH.

5. BapuaHTbl neHTHQHUKAIMY TUCKaA B JIUCKOBOJIC

Wnentudukamust oucka B JUCKOBOJAE MOXET BECTUCh TPH ITOMOIIU
U3MEPEHHUS B PEXKHMME pEAJbHOTO BPEMEHH TOJIIUHBI TOKPBITHSA, CpPaBHEHHS
pe3yJqbTaTOB  U3MEPEHUS ~ C  XpaHANIUMCS B TpOIEccope  JIMCKOBOJA
CTAaTHUCTUYECKMM 3HAUYE€HHEM HSTOTrO TapaMeTpa W BbIJa4d CHUTHaJlAa Ha
CpaBHMBAOIIIEE YCTPONCTBO B POIECCOPE TUCKOBO/IA.

IMporuecc maeHTHGUKAIME MOXET BECTUCH MPU BPAICHUU JUCKA WU TIPH
YCTaHOBKE JICKA B JIUCKOBO/I.

[Mpn wneHTHUKAIMK TIPU YCTaHOBKE JHMCKa B JTUCKOBOJ, OTPHUIIATEIHLHBIE
pe3yIbTaThl HACHTU(DHUKAIIMK HE MO3BOJISIIOT BKIIOUEHHE KAKOW-TNO0 CTPYKTYpPHI
JUCKOBOJA, M, HA00OPOT TMOJOKUTENbHBIA CUTHAT HMACHTU(PHUKAIHWK BKIIOYAET
HEOOXOUMBIE CTPYKTYPBI JUCKOBOIA.

6. KoHcTpyKTHBHBIE BapUaHThI JUCKOBOIOB
OneMeHTbl  3alUTHOIl  CHCTEMBI  PE30HAHCHOTO  KOJMPOBAHUS — —
JEKOAMPOBAaHMUA MOTYT 0e3 KakuX-THOO KOHCTPYKTHBHBIX HIIH CXEMHBIX
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OrpaHUUYCHUH, OBITH BCTPOCHBI B JII00YIO0 CYLIECTBYIOLIYIO CErOJHSI KOHCTPYKLIMIO
JUCKOBOJIA, PEAIU3YIOILYIO BCE U3BECTHBIE TEXHOJIOTUH ONTUYECKON MaMATHU.
CymiecTByronye JUCKOBOABI TaKKe MOTYT OBITh MOTU(DHUITMPOBAHBEI IO
MOHTaK CHUCTEMBl MUKPO -CEHCOPOB, IIyTEM BPE3KH CEHCOPHOI'O MHUKPOMOIYJS B
HECYIIY0 KOHCTPYKLIHIO KOpIlyca JUCKOBOJA.
Ilpy HEOOXOTMMOCTH MOKPHITHE MOXKET OBbITh BBHIMOJHEHO Ha YyikKe
CYLIECTBYIOLIUX JUCKAX.

7. [IpumepHBIid TEXHOIOTMYECKUN MapHIPYT HM3TOTOBIEHUS JHUCKA C
KOJIUPYIOMIAM MOKPBITHEM.

Jlns  M3rOTOBNEHMs ONTHYECKOTO [JHCKAa C 3aIlUTHBIM KOAMPYIOLUIUM
MTOKPBITHEM He TpeOyeTcs CrielnaabHBIX TEXHOJIIOTHI 1 000py/JOBaHHU.

Jlnsd  U3roTOBNEHHS MOXKET OBITh HCIONB30BAaHO MOAEPHU3HPOBAHHOE
TEXHOJIOTHYECKOE 000pyJ0BaHNE, KOTOPOE UCIIOIB3YCTCS B HACTOSIIEE BPEMs.

HaneceHne KOIUPYIOMIETO ITOKPHITHS MOKHO COBMECTHTH C M3TOTOBICHHEM
KOMMU  JOucka B  TpeccopMe C  HCIOMB30BAHMEM  MacTep-AHCKa ¢
HACHTU(UKAMOHHOW TOYKOH B  OT(QOpMATHPOBAHHOH CHCTEME CEpBO -
MapKHUpPOBKH, KOTOpble TakuM oOpa3oM OyayT oOTmeyaTaHbl Ha KakAOM
MH()OPMAIMOHHOM TPEKeE,- a UX B.OOBIYHOM onTHYecKoM jucke doaee 37000.

8. BapuaHTbl HCIIONB30BaHMsA JUCKOB C 3aLUTHBIM IIOKPBITHUEM B
CHCTEMax ONTUYECKOM MaMsITH KOPIOPATUBHBIX KJIMEHTOB.

IIpumepHas cxeMa MCIOIB30BaHUS JUCKOB C 3alUTHBIM KOLMPOBAHUEM-
JEKOJUPOBAHUEM Y KOPIOPATUBHBIX KIUEHTOB IPENyCMaTPUBAET U3IOTOBICHUE
JUI Ka)KJI0I0 TaKOro KJIMEHTA ONPEAEIEHHOIO KOJMYECTBA JUCKOB € NPUCYIIUMHU
TOIBKO JUIsI 3TOr0 KJIMEHTa [apaMeTpaMH TOJIIMHBL M  KOOpAMHATaMU
MUKPOCEHCOPOB.

KoHncrpykuus 1 TexHUYecKas XapaKTEpPHCTHKA CEHCOPHOTO MUKPOMOIYJIS
TaKoke MOXET OBITh MOJCPHH3NPOBAHA MCXOJS W3 MOXKENAHWH KIHNEHTAa, HO B
COOTBETCTBUU C KOHTDPOJIbHBIMM IapaMeTpaMH 3allMTHOIO  KOAMPYIOIIEro
MOKPBITUS HA JUCKAX.
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9. BapuaHTBI HCIIONB30BaHMS AWCKOB C 3alIMTHBIM KOJMPOBAaHHEM B
cucTeMax OBITOBOM PaUOTEXHUKH

JIMCKY C 3aIIMTHBIM KOJMPOBAHUEM MOTYT OBITh MCIIOJIB30BAHEI B CHCTEMaX
Blu-Ray u HD DVD. kpome 3TOro cucrema 3aliuTHOTO KOJHUPOBAHUS MOXKET OBITh
IIPUMEHEeHA B HOBBIX Pa3pabOTKaxX M TEXHOJOTHIX ONTHYECKOH IU(POBOI maMATH
B TOM YHCIE M JUCKAaX ¢ 0CO00 BBICOKOH MIOTHOCTBIO 3aIUCH, MHOTOCIOHHBIX
JIICKAaX, MOHOJHMTHBIX ONTHYECKUX NIUCKaX ¢ oO0bEMOM mamsith B 1 u Ooinee
TepaduT.

I[Ipy  W3roTOBIEHHWH  JMCKOB, HEOOXOMUMYIO  HHAMKAIMIO B
CEPBOMAPKHPOBKY, MOYXHO BHOCHTH B TIPOIECCE IIPECCOBAHUSA. CEPBOMPHBOJ
JIFICKOBOJIa HAUYMHACT OPUCHTANNIO (DOKYCHOH TOYKH Ja3ePHOTO JIy4a TOJIBKO MPH
COBIIAJICHIH KOJUPYIOIIEr0 CUTHaJIa OT CHCTEMBI KOJIUPOBAHUS U JACKOJHPOBAHNS,
C(OPMHPOBAHHOTO CHUCTEMOH M3 TPEX MHUKPOCEHCOPOB, KOTOPBIC MPU ITOMOIIH
METOJI0B MAaTHUTHOTO PE30HAHCA, CPABHUBAIOT TOJIIIHY HMOKPBITHS C ATAJIOHOM H
IIPU COBIIAJICHUN TAapaMETPOB CHTHAJA C 3TAJIOHOM XOTS OBl y JABYX CEHCOPOB,
JOOABISIOT MOJNYYEHHBI CHUTHAN B CHUCTEMY CHMBOJIOB M MAapKHUPYIOMIUX TOYEK
CEPBOMAPKHUPOBKH, CUUTHIBAas KOTOPBIC- CEPBONPUBOJ HCKOBOJA HAYMHACT
cTabuIM3upoBaTh POKYC Jiazepa Ha HEOOXOJUMOM TPEKE Ha T0JIe 3aMCH JTUCKA.

10. BapuaHTbhl HCHOJIB30BAHUS JUCKOB C 3aIUTHBIM TOKPBHITHEM B
MEPCOHANTBHBIX KOMIIBIOTEPAX

TeXHONOTUST HM3TOTOBICHUS JUCKOB JIJISI TEPCOHATBHBIX KOMITHIOTEPOB
aHaJOTMYHAa TEXHOJOTMH HW3TOTOBJCHHS TAaKOro pojAa JWCKOB IS JAPYTHX
BapHaHTOB ONTHYECKOHN ITaMSITH.

MeTtonuka  HCIOIb30BAHUS  JTUCKOB C  3aIUTHBIM  KOJAMPOBAHHEM
(dopmupyeTcs MCXOIs W3 THUMA KOMIBIOTEPA, CTENEHW €ro HACBIIICHHOCTH U
MOIITHOCTH, OBICTPOIEHCTBHS U T.1I.

Oco00 BaXKHBIM CTAHOBUTCS BO3MOXKHOCTH HCITOJNB30BAHUS TEXHUKU U
TEXHOJIOTHH 3aIUTHOTO KOIWPOBAHMS B CO3/1aBAeMbIX THOPHIHBIX JHCKaX,
COUETANINUX B cebe KECTKUI AUCK C ONTUYECKUM JTUCKOM.

Tenepb BepHEMCSI K TPEIKHEMY MTPOTHO3Y:
1.7. buo3neKTpOHUKA, B TOM YKcie Onomatuuku; 0uo-2BM,;
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1.8.  O6GopynoBanue HHPOPMALMOHHBIX CHCTEM, B TOM 4Hcie cynep-OBM
napajIesIbHOro JeiicTBus; Helipo-OBM;

1.9. IIporpammHoe obecrieyeHne, B TOM YHCIIE CUCTEMbl aBTOMAaTHYECKOTO
nepeBona; cucrembl  MoxenupoBaHus — peanbHOcTH(VIRTUAL  REALITY
SYSTEMS); camo -MONOJHSOIIHECS 0a3bl JaHHBIX;

2. HoBble MaTepuaJbl

2.1. Kepamuka, B TOM 4YHUCIIEC,- CBEPXIPOBOJHUKU(KATYIIIKH, 001 a0IIHe
CBOWCTBOM CBEpPXNIPOBOJUMOCTH TPH BBICOKMX TEMIIEpaTypax); CBEpX- TEIJIO -
MPOBOJIHUKH- HAHO KOMITO3UTHI Ha 0a3e MCKYCCTBEHHBIX M HATYPAJIBHBIX aIMa30B;
ra3oBble TYpOMHBI U JBHUraTeIM, CO3IaHHBIE C MCIOJIb30BAHHEM KEPaMHUUECKUX
MaTepHaoB; HOBbIC BHJBI CTEKIA(HETUHEHHOE ONTHYSCKOE CTEKIIO); HOBBIC BHUJIBI
MIOKPBITUI HA CTEKJIEe U KepaMUKe, CYILIECTBEHHO U3MEHSIIOLINE X CBOMCTBA;

2.2. TlomynpoBOJHHKH, B TOM YHCJE ONTHYECKHE MHTETPAJIbHBIE CXEMBI;
MTOJTYTIPOBOTHUKOBBIE DJIEMEHTBI CO CBEPXPEIIETKOM;

2.3.  Metaibl, B TOM 4HClie aMOP(HBIE CIUIABBI; CILJIABBI C MOTJIOMEHHBIM
BOJIOPOJIOM; MarHUTHBIE MaTePUAIIBL;

2.4,  OpraHudeckue MaTepUaJIbl, B TOM YHCJIE OPraHUYECKUE HEIMHCHUHBIC
OTITOAJIEKTPOHHBIE AJIEMEHTHI; MaMsTh, OCHOBaHHAs Ha ONTHYECKOM BBDKUTAHUHU
JOBIPOK;  MOJIEKYJISIpHBIE  OpUOOpBI;  TEPMOIUIACTHYHBIE  MOJIEKYJISIPHBIE
KOMIIO3UTHBIE MaTepPHaJIbI;

2.5. KommosuTHble MaTepualibl, B TOM YHCJIE BBICOKOKAYECTBEHHBIC
IUTACTUKM C YNPOYHEHHEM M3 YIVIEPOAHBIX BOJIOKOH; BBICOKOKaUYECTBEHHBIC
METaJUTMYEeCKHUEe KOMITO3UTHBIE MaTepHalbl; BHICOKOKAUYECTBEHHBIE KepaMUYECKHE
KOMITO3UTbI; BBHICOKOKAUECTBEHHbIE KOMIIO3UTHI TUIA KapOOH-KapOOH (yriepoa-
yIIIepoa, ¢ MOAU(UIMPOBAHHBIM TpaduTOM, C TpahUTOM IOABEPTHYTHIM
MUPOJIU3Y, C MHOTOCTYIIEHYATHIM IMUPOIU30M TrpaduTa, € DIECKTPOXUMHICCKH
aKTUBHPOBAaHHBIM TpaduToM, Ha THOKON WM 5JaCTHYHONW BUCKO3HOH OCHOBE C
TIOCIICAYIOLIEH AIEKTPOXUMHUYECKON aKTUBALMEH TOC/Ie HAHECEHHsI Ha BUCKO3HYIO
MaTpuily rpadura MmoJBepruyToro MUpoJIM3y B JIFOOOM M3 BAPUAHTOB);
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3. Hayxka o xxu3uu

3.1. HoBble BHABI MEIUIMHCKUX IIpernapaToB, B TOM  YHCIE
JIEKapCTBEHHBIC Ipemapatsl Ui JiedeHHs (IPOQIIAKTHKH)  OITYXOJIEBBIX
3a00JIeBaHuil; JeKkapcTBa ISl JIeUeHUS(MPOPUIAKTHKI) CTapYeCKOro CiIadoyMus;
JeKapcTBa JUIA JiedeHns (MPO(UIAKTHKH) 3a00JeBaHUN CHCTEMBl UMMYHHUTETA H
alepruy;

3.2. MHcnonp3oBaHue cOMaTHUYECKHX OCOOEHHOCTEN YEIOBEKa, B TOM UHCIIE
6aHK KOCTHOTO MO3ra; GMOIHEprHs;

3.3. TIpou3BOACTBO CHHTETHYECKMX OHOOOBEKTOB, B TOM YHUCIIC
HCKYCCTBCHHBIC OPTaHbI; HCKYCCTBCHHBIC (DEPMEHTHI 1 MEMOpPAHBI.

b) ba3oBble TexHos0orMu, odecne4ynBaloliie MPOU3BOACTBEHHYIO
JIeATeJIbHOCTb, TO €CThb TEXHOJOrMH M MHTEIPUPOBAHHbIE COYETAHHUS
TeXHOJIOT Ui, o0ecneynBaoIme KOHKYPEHTHO -CIIOCOOHOCTD
NMPOMBIILJIEHHOCTH HA MMPOBOM pPbIHKe.

4. JHepreTUKa

4.1. TexHOJOTHH TPOM3BOACTBA OJHEPTUHM, B TOM YHCJIC TOIUIMBHBIC
Garapeu; COJHCYHbBIC HCTOYHUKHU JHEPIUH; alIbTCPHATHBHBIC OCH3UHOBBIC -BOHBIC
SMYIBCHH; MaylorabapuTHBIC < PEAaKTOphl Ha JIETKOH Bojae, oOJamaroIue
COOCTBEHHOIl YCTOWYMBOCTHIO; PEAKTOPBI SIACPHOTO CHHTE3a; BBICOKOCKOPOCTHBIC
PEaKTOPhI-YMHOKHUTEIIH;

4.2. TexHonoruu NOBbIICHUS 3)(HEKTUBHOCTU HCIONB30BAHMS YHEPIHH, B
TOM YHCIIe BBICOKOA((EKTHBHBIC XOJOJMIBHBIC YCTAHOBKH M TEIJIOBbIE HACOCHI;

CBCPXNPOBOAANINE KOHACHCATOPHI DOHEPIUH;

5. ABTOMaTH3aLMSA

5.1.  PoOotu3zamms, B TOM 4uciie pOOOTHI C UCKYCCTBEHHBIM MHTEIIEKTOM;
ycTpoiicTBa st paboThl ¢ MUKPOOOBEKTaMHU;

5.2. TexHonoruu B oOnactu oOpabaThIBarONIero OOOPYJOBaHHUS, B TOM
YHce CTAHKA C HCKYCCTBEHHBIM HMHTEIJIEKTOM W KOMIBIOTEPHBIM YHCIOBBIM
IPOrpaMMHBIM YIPaBIEHUEM; KOMILIEKCHbIE 00OpalaThIBalOLINe LEHTPbI; CTAHKU
CBEPXTOYHOU 00pabOTKH;
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5.3. Texuonoruu CAD/CAM KOMIIBIOTEPM30BAHHOE
ITPOEKTUPOBAHUE U TIIPOU3BOACTBO, B TOM 4uunciae CHCTEMBI
KOMITBIOTEPH30BAHHOTO  TPOCKTHPOBAHHUS C HCKYCCTBEHHBIM HHTEILIEKTOM;
MOJIEJIUPOBaHHE U31EIHH;

5.4. Texuomornn CIM/HIM (KOMIIEKCHO-MHTETPHPOBAHHOE H BBICOKO
MHTETPUPOBAHHOE TPOU3BOJICTBO), B TOM YHCJIE aBTOHOMHBIC CHCTEMBI C
pacrpenenéHHbIM yIpaBlIeHHEM; MHTETPUPOBAHHOE TEXHOJIOTHUECKOE
obopyioBaHue.

B) CoumnanbHo-Ba:KHbIE 0a30Bble TEXHOJIOTHH, TO €CTh TEeXHOJIOTHH,

MOMOTraiue mMOAHATH YPOBECHDb *KU3HU.

6. Cps3b

6.1. CryTHUKOBbIE M TEPEJBUKHBIE CHCTEMbl CBA3M, B TOM 4YHCIE
MEPCOHAIBHBIC CPEJICTBA CBSI3U; CETH JIAHHBIX HA OCHOBE CBEPXMAJbIX HA3E€MHBIX
craniuid(VSAT) 1 ClIyTHUKOB;

6.2. [Tlepemaya wu300pakeHHs, B- TOM YHUCIE TEIEBUIIEHHE BBICOKOM
pazpematonieii criocoonoct (HDTV); cucrembl kaOeabHOrO TEJIEBUICHHS ISt
CITyTHHKOBOH cBs3u-niepenaun paguonporpamMmm(CS/DC-CATV);

6.3. MHorokaHanabHas CBsI3b, B TOM 4YHCJE CHCTEMBbl TEIE€BU3MOHHOM
KOH(EPEHII-CBS3H; BUICOTEICPOHBI,

6.4. PasBuTHe ceTell CBA3M, B TOM YHUCIE KOMMYTATOPbHI ITUPOKOMOIOCHBIX
HHTETpalIbHbIX  1UGpoBbix  ceteir  cBs3u  (ISDN);onTuueckne  CHUCTEMBI
A0OHEHTCKOH CBSI3H; JIOKAJIbHBIC ONTHUECKUE CETH CBSI3H;

7. TpaucnopTt

7.1.  JKene3sHOIMOPOXXHBIN TPAHCIIOPT, B TOM YHCIIE CPEICTBA TPAHCIIOPTA C
JUHEHHBIM JIBUTATeNieM, pa0oTalolieM Ha MPHUHIUIE CBEPXIPOBOAUMOCTH.
CpencTBa TpaHCIIOpTa HOBOT'O MOKOJICHUS C IMHEHHBIM JIBUTATENIeM, PabOTarOIIM
HAa  T[PUHOUIE  CBEPXIPOBOAMMOCTH  MNpPH  BBICOKMX  TeMIEpaTypax;
BBICOKOCKOPOCTHOW Ha3eMHBIH TpaHCHOPT ¢ jauHeiHbM aBuratenem (HSST);
YCOBEpPIIICHCTBOBaHHAs cHUCTeMa yrpaBieHus JBrxkeHueM mnoe3no (ATCS);

OMMOIAJIbHBIC CUCTEMbI(CKBO3HAS CHCTEMA JIBHIKCHUS ),
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7.2.  TexHONOTHS TMPOM3BOJCTBA AaBTOMOOHJICH, B TOM YHUCIIC aBTOMOOMIIH
HOBOTO TOKOJNEHUsSI (¢ KOMOWHHMPOBAHHBIMH JIBUTATENISIMH, C JBHTATEISIMU
paboTaromuMu Ha SMYIIBCHIX OCH3WHA W BOJIBI MM COJSIPOBOTO Maciia M BOIBI);
aBTOMOOWMJIM C albTEPHATHUBHBIM HCTOYHUKOM DHEPrUH  (DIEKTPOMOOMIHN);
PEBOITIOIIMOHHBIC TEXHOJIOTHHU TIPOM3BOICTBA aBTOMOOHIICH;

7.3. CynmoctpoeHue, B TOM 4YHCIIE TEXHO-CYINEplIaflHEephl; Ccyna ¢
MMOBEPXHOCTHBIM  CKOJBKEHHEM; Cyla C HCKYCCTBEHHBIM  HHTEJUIEKTOM;
aKBapOOOTHI;

7.4. Bo3ayuIHbIH TPAHCIIOPT, B TOM YHCJIE MHOTOMECTHBIC MMaCCAKUPCKUE
CaMOJIETHl;  TUIEP3BYKOBBIE  TPAHCIIOPTHBIE — CaMONETHI;  MajorabapUTHBIC
IpoIesIepHbIe CaMOJIETHI ¢ BEPTHKAIBHBIM B3JIETOM U [OCAAKOMH;

8. Hcnonb3oBanue npocTpaHcTBa

8.1. TexHomornm OCBOCHHS KOCMOCA, ~B° TOM UHCIIC IIOA3EMHBIC
COOpYXCHHUsSI JJIsl TPOBEJACHUS OKCIICPHUMEHTOB B YCIIOBHSX HEBECOMOCTH;
nccieoBaTenbeckue 0a3bl Ha TMOBEPXHOCTH JIYHBI; KaTamylbTa C JIMHEHHBIM
JIBUTATEIIEM;

8.2. HaszemHble TEXHOJOTMH, B TOM YHCIE COOPYKEHHE CBEpX
HeOOCKpEOOB; cBEepxOO0bIINEe BO3AYIITHBIE KYIIOJIa; TEXHOJOTHU JEMOHTa)Xa CBEPX
HEOOCKpEOOB;

8.3. MUcmonp3zoBaHue MOA3EMHOTO TPOCTPAHCTBA, B TOM UHCIE CETH
MOJI3EMHBIX T'PY30MOTOKOB; CTPOUTEILCTBO IMOJI3EMHBIX aBTOTPACC M JKEIE3HBIX
Jopor Ha 0oJbIION T1yOuHe; T0J3eMHbIE CUCTEMBl KOHCHCALM TeIlJIa;

8.4. Hcmonb3oBaHue OKeaHa, B TOM YHCJE CO3J[aHME HMCKYCCTBEHHBIX
OCTPOBOB; INIaByYHE CTAHIUH; MOPCKHE NAacTOMIIA; MOPCKUE 30HbBI OT/IbIXA.

I') Texnosorun, HanpasjieHHble Ha 0opb0y ¢  yXylllleHHEM
JKOJOrHYeCKOli  00CTAaHOBKH, Ha  cO3JaHMe  pecypcocOeperalonmx
NMPOU3BOJCTB, HA CO3/laHHe 6e30TX0AHBIX NPOU3BO/JICTB

9. IKOJIOT U,
9.1. Mepsl, cBsizaHHBIE C OOIIMM TMOTEIUICHHEM 3eMJIH (ITOTEIJICHUEM
KJIHMaTa), B TOM 4HCJe TeXHONOruu cBsizbiBaHust CO2 ¢ MOMOIIBI0 KaTaln3aTopa;
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TexHojoruu cBs3piBaHusi CO2 ¢ TIOMOIIIBIO PACTEHUIT; TEXHOJIOTHU CBSI3bIBAHUS U
nepepabotku CO2;

9.2. bopbba ¢ pa3pylieHHEeM 030HOBOIO CJIOSl 3€MJIM, B TOM YHUCIIE Ta3bl
3aMeHsromue GpeoH; TeXHOJIOTHU pereHepanuu Gpeona;

9.3. bBopsba ¢ oTXOmamu, B TOM YHCIIE CaMO -pa3pyIIArONIHecs IIACTHKH;
MOJI3EMHBIE CHUCTEMBI MEPepadOTKH OOBIYHBIX OTXOJOB; MOA3EMHBIE COOPYKEHUS
JUTSL XpaHeHHs U 00paboTKH BOJBL;

9.4. TexHonoruu pecypcocOeperaromnx nponu3BoJCTB

9.5. TexHonoruu 6€30TXOIHBIX POU3BOJICTB

9.6. TexHOJNIOTHH 1e3aKTUBALINY 3apaKEHHBIX 00BEKTOB

9.7.  TexXHOIOTMU OYHUCTKH BOAHBIX CPEJ] OT PaJMOAKTUBHBIX 3arpsi3HEHN I

9.8. TexXHONOTUU CPENCTB WHAWBUAYATLHON 3aIIUTHI OT TEXHOTCHHBIX U
MIPUPOTHBIX KaTtacTpod

9.9. Texunonoruu CpEICTB UHUBUYaJIbHOI 3aIUTBI oT
TEPPOPUCTHUECKHUX aKTOB

9.10. TexHOIOrMM OJHOPA30BBIX CPEACTB MHIMBUAYAIbHOM 3alUTHI OT
TEXHOTCHHBIX U TIPUPOJTHBIX KaTacTpod

9.11. TexHOJIOrMU OJHOPA30BBIX CPEACTB HMHIWBUAYAIBHOH 3alllUTHI OT
TEPPOPUCTHYECKHUX AKTOB

9.12. TeXHONOTUH 3alUThl MHAUBUIYAIbHOTO >KWIbS OT TEXHOT€HHBIX
Karactpod

9.13. TexXHONOTUW 3aIIUTHl HHIWUBHIYaJbHOTO JKWIbS OT MPUPOTHBIX
Karactpod

9.14. TexHonorMM  aJbTEPHATHUBHBIX  WCTOYHMKOB  OJHEPrud  JIs
MH/IUBU1YaJIbHOT'O KWJIbS B CIIy4ae aBapUHHBIX CUTYyalMi

9.15. TexHoNOruu MOJNy4eHUs: CUHTETUYECKOI BOBI U3 BO3/yXa

B mponomkeHun HacTOsANIeH KHHUTH s MOCTaparoch MPOAHAIM3HPOBATH
noctaBleHHble B oOpamenun [lpe3upeHTa BOMPOCH PAa3BUTUS CKOPOCTHOTO
JKENE3HOAOPOIKHOT'O TPAHCIIOPTA, AaBTOMOOWIEH ¢ THOPUIHBIMH H TIOJTHOCTBHIO
9NEKTPUYECKUMH JIBUTATENIIMU M Jpyrue TEeXHOJIOTMYeCKHe WHHOBAIIMOHHBIE
HaTIpaBIICHHS.

B Takom ciyyae cieAyloliuM — MaTepuaioM  OyAeT  aBTOHOMHas
SHEPronpou3BOAAlLIAas YCTAaHOBKAa MOJIYJIBHOTO THIA, IOCTpPOCHHass Ha 0ase
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HHTCTPATHBHBIX ~ TCXHWYECKUX  PCIICHWH, HAIpaBICHHBIX HAa  HKOHOMHIO
OpPraHMYeCKOTO  TOIUIMBA B  JABUTATENSAX BHYTPEHHETO  CTOpaHUs; Ha
BBICOKO?()(PEKTHBHOE TPeoOpa3oBaHUE BHJIOB SHEPTUH C YCHICHHEM BBIXOJHOTO
KPYTSIIEro MOMEHTA, U, UCIOIB30BAaHNUE TJIAHAPHOI TEXHONOTHH B KOHCTPYKIHH
HU3KOO00OPOTHBIX 3JEKTPUIECKIX TeHEPaTOPOB.

Taxke MIaHUPYIO TPOAOKUTH IPOTHO3UPOBAHME MyTed pa3BUTUSL
MH()OPMAIMOHHBIX TEXHOJIOTHH TI0 CIEAYIONIEeH TeMaTHKe

TemaTuka MPOTHO3HBIX NPHHIMIIHATIBHBIX Pa3pabOTOK IO ONTHYECKOMY
HAKOMMTEM0 HH(OPMAIUU, KOHCTPYKTHBHO-TEXHOJOTHUECKHE OCHOBBI CHHTE3a
mpolecca U amnmnapara:

1. Buras mopgoinorus aucka.

2. Bepamennas  Mop¢ojorms  IHCKa, IIPOIECC  BEIPAIIWBAHHSA
9KBHBAJIEHTEH CTaHAAaPTHOH TOHKOIIEHOUHOH TEXHOJIOTHN;

Temaruka pa3nuuHbIX BepcUd JApaiiBa - Ul UTEHUS U 3alHCU  C
HCIIONI30BaHNEM JIA3ePHBIX THOT0B 0CO00 BHICOKOI MOIITHOCTH

1. KoHCcTpykmms — fpaiiBa ¢ 00mel HampaBisIOmEeH Uit BCeX
COCTABIISIOIIUX IEMEHTOB

2. Koncrpykmnust apaiiBa’ ¢ MexaHu3MoM (okycupoBaHus Ha 0ase
N3MEHEHUSI PACCTOSHMSA MEXKAY JIa3epHBIM JHOJOM U ONTHUKO- MEXaHMYEeCKUM
YCTPOUCTBOM

3. PasnirgHbIe BepcHn KOHCTPYKIIMY ¢ HAaTPEBOM JIUCKA TIPH 3aIIHCH

TemaTuka pa3zIMYHBIX BepcUil MEYaTHBIX IJIAT U1 YCTAHOBKU Ja3€PHBIX
JIFIOJIOB:

1. IleyaTHble TIaThl, H3rOTAaBIMBaeMble MO MeToay PasmepHoro
W3bupatensroro Tpasnenus MeTania TOATOKKN TEIaTHON TIIATHI

2. [leyaTHble TUIATBI C OCHOBOHM OXJIKHAIOMICH CTPYKTYPBI IS
OXJIaXK/ICHHS JIa3ePHOTO AUOMA

3. [ewaTHble MIATHI, MpeAHA3HAYCHHBIE /I MOHTa)Ka TeTEPOCTPYKTYPHI
Ja3epHOTo JUoAa

4. KomOunupoBaHHbIe (THOpUIHBIC) TEYaTHBIE TIATHI

20



Temaruka Pa3JIMYHBIX BApHUAHTOB KOPITYCOB JJIs JIa3€PHBIX TUO10B 0O0JIBIION

MOIITHOCTH:
1. [Ipu3marnueckue kopiyca
2. HWIMHIPUIECKHE KOpITyca
3. ITpomexyTouHbIE Bepcuu

Pucynok 1. I[Ipumep aBTOMOOHJISI C IBUraTeNIeM, IPUTOJHBIM JIJIs PeCTaBpaluy
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PI/ICYHOK 3. HpI/IMep aBTOMOOMIIA C JABUT'AaTCIICM, IPUTOAHBIM UL peCTaBpallliu
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Pucynoxk 5. IIpumep aBTOMOOMIIS ¢ ABUTATENEM, IPUTOJHBIM [T PECTaBPaLuU
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OO0masi XxapaKTepHCTHKA 3MYJbCHIl, KOTOPble MOIYT OBbITh IOJYYeHbI
Npd NOMOIIM HMHHOBAIIMOHHOIO  YCTPOHCTBa s JAMHAMHYECKOro
CMEIIMBAHHSA Y TIHIPOJUHAMUYECKOI0 AKTUBHPOBAHMS JKHIKOCTell B
Pa3BHTOM TypOYJICHTHOM NOTOKE

DOMYIbCHU MOTYT OBITh MOJYYCHBI B JUHAMHYECKH aKTUBHOM MOTOKE OJTHO
W3 JKUIKOCTEH, BXOIAIIMX B AMYJIbCUIO; Ui H3TOTOBJICHHUS OSMYJIbCUU HET
HEOOXOIMMOCTH TIPUMEHSATh TEXHOJIOTHYECKHEe EMKOCTH, YCTPOHCTBO JUIA
MIPUTOTOBJICHUS SMYJIBCHH SIBISETCS YacThI0 TPyOOIIpoBoOa.

JJisl IpUrOTOBICHHS SMYIBCHH HET HEOOXOAMMOCTH MPUMEHSTh BBICOKOE U
CBEPXBBICOKOE /1aBJICHUE.

Jyiss  M3rOoTOBIEHMST OSMYJIbCHH HET HEOOXOIUMOCTH B MPHUMEHEHUH
YJIBTPa3BYKOBBIX TEXHOJIOTHI.

Bpems npurotoBiieHns SMyJIbCUN HE IPEBBIMIACT J0JIEH CEKyH/IbI.

ITapamerpsl 5MyiabcUH, B TOM 4YUCIIE W Pa3Mepbl 4acTUl €€ KOMIIOHEHTOB
OIPEAEIIAIOTCS TEOMETPUEH COOTBETCTBYIOIMX CEKLUI U AeTalie yCTpoicTBa Iist
JUTHAMUYECKOT0 aKTHBUPOBAHHUS KHKOCTEH B Pa3BUTOM TYPOYJICHTHOM TOTOKE.

ITpouecc NpUroToBIEHUs SMYILCUU MPOUCXOIUT B OAHO U TO XKE BpeMs C
rOMOT'€HU3alKell He TOJBKO IO pa3MepaM 4YacTHI KOMIIOHEHTOB 3MYJIbCUHU, HO U
10 YPOBHIO TYpOYICHTHOCTH ITOTOKA.

OO0uue cBoiicTBa IMYJIbCHIl, B KOTOPBIX COJAep:KaHUE OPraHUYeCKUX
KOMIIOHEHTOB MPEBBINIAET COAepP:KAHUE HEOPraHMYeCKHX KOMIIOHEHTOB, H
KOTOpble MOJYy4eHbl MNPH MNOMOLIM YCTPOiicTBAa /ISl JIUHAMHYECKOIO
AKTHUBHPOBAHMSA KUIKOCTell B pa3BUTOM TYpPOYJEHTHOM IOTOKe

Takast sMynbcHsi Ha3bIBAETCA, - IMYJIbCHUEH THIA, - BOJA — B — Maclo; Takue
BH/JIbI IMYJILCHI B OCHOBHOM NPUMEHSIFOTCS I TOIUIMBHBIX CMECEH U B KauecTBe
OPraHMYECKOro KOMIIOHEHTa BKJIIOYAIOT B ceOs pa3iW4HbIE THUIBI JU3EJIBHOIO
TOTLITUBA.

BBuny toro, uro B mocieaHee BpeMs BCE OOJbIIE TBITAIOTCS IMOJYYHUTh
JIOTIOJIHUTEJIBHYIO DHEPIUI0 UCIHApEHHs] MpPU CXKUTAaHUM SMYJIbCHUH, BOAY Iepern
MIPOU3BOJICTBOM 3MYJIbCHH CMEUIMBAIOT C METAaHOJOM B PAa3IMYHOU TNPOMOPLIHU
(MeTaHOJI UMEET HAaUBBICITYIO SHEPTUIO UCTIAPCHUS ).
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HpI/I CKUTaHUU TaKoM OMYJIbCHUU TIOJYYalOT CYHNICCTBEHHOC CHHIKCHUC
KOHOEHTpanun 3aI‘p5I3HeHPII71 B BBIXJIOITHBIX rasax, 0COOEHHO OKHCIIOB a30Ta.

KpOMe TOrO, IPHUMEChb MCTAaHOJIa CHMXXACT KOHICHTpAaluO CEphl B
BBIXJIOIHBIX T'a3ax, IPpONOPIHUOHAIBHO KOHIECHTPAIUN METAHOJa B CMECH C BO,I[Oﬁ.

OO0uue cBoiicTBa 3MYJIbCUI, B KOTOPBIX COAEpP:KaHUE OPraHHYEeCKHX
KOMIIOHEHTOB MeHbIIle, YeM Co/iep:KaHHe HeOPraHHYecKHX KOMIOHEHTOB H
KOTOpble TOJy4eHbl NPH TOMOINM YCTpoiicTBa I JAMHAMHYECKOrO
AKTHBHPOBAHUSA KUIKOCTEH B PA3BUTOM TYpPOYJEeHTHOM MOTOKe

Takass sMynbCHs Ha3bIBaeTCS, - AMYJIBCHEH THIIa Macio —B — Body; Takue
BH/bl OMYJIbCHH B OCHOBHOM HPHMEHSIOTCS B (papMalleBTHKE, KOCMETOJOTHH,
MTUIIEBOH NMPOMBINUICHHOCTH M B TIOCIIETHEE BPEeMs, - KaK CPEJCTBO Ul ITOJHBA B
TEIUTHLAaX, BKJIIOYast ¥ THIAPOIIOHHBIC CHCTEMBI.

Jns momydeHHs TaKMX SMYIbCHH HEOOXOAMMO MPUMEHEHHE XHMHYCCKHUX
PEareHToB U CTa0MIN3aTOPOB.

OO0mme cBoiicTBa 3MYJIbCHIi, B KOTOPBIX COJdepP:KaHHEe OPraHMYeCcKUX M
0MO0JIOTHYECKUX KOMIIOHEHTOB TMPEBbIIIAET COJEPKAHHE HEOPraHHYeCKHX
KOMIIOHEHTOB W KOTOpbIe TIOJYYEeHbI TMPH TMOMOIIM YCTPOWcTBa sl
JAUHAMUYECKOT0 AKTHBUPOBAHUSA KUAKOCTeHd B Pa3BUTOM TYPOYJEHTHOM
MOTOKe

Takast SMyJIbCUS TAaK)KE HA3BIBACTCS, - SMYJIbCUEH THIA, - BOJa — B — MaclIo;
Takue BUABI SMYJIbCUH B OCHOBHOM TPUMEHSIOTCS JIJISl TOTUIMBHBIX CMECEe M B
KayecTBE OPraHMYeCKOro KOMIIOHEHTa, KaK TMPaBWIO, BKIIOYAIOT B ceOs
pasIUYHbIC TUITBI TU3EIBHOTO TOTUIMBA.

Takyio 5SMyJbCHIO TIOJAY4YalOT B Pa3BUTOM, JUHAMMYECKOM IIOTOKE
KOMITOHCHTOB.

OMynbcusi, TOTYYeHHas TaKuM CIOCOOOM, UMEET Pa3BUThIE U yCTOWYMBEIC
XapaKTepUCTUKH M CBOMCTBA JUIi MHOTOKPAaTHOW IIOBTOPHOW pereHeparuu
SMYJBCUH M UMEET PA3BUTYIO TPEXMEPHYIO KAIICYJIMPOBAHHYIO CTPYKTYPY.

Jnisi IpUroTOBNICHHUS dMYIBCHH HE TPeOYIOTCS XMMUYECKHE peareHThl, U
KpOME TOr0, YPOBEHb BHYTPCHHHUX CBOWCTB W KOHJMIMH SMYJIbCUU BECbMa
TOMOT'C€HHBIN.

25



Oo0mmue cBoiicTBa 3MYJIbCHIi, B KOTOPBIX COJAepP:KaHUE OPraHHUYeCcKUX U
0MO0JIOTHYECKUX KOMIIOHEHTOB MeEHbIIIe, YeM Ccojiep:KaHine HeOPraHuYeCKHX
KOMIIOHEHTOB U KOTOpble TMOJYYeHbl MPH MOMOINM YCTpoiicTBa [JJs
JIUHAMUYECKOTO AKTHBHUPOBAHUS KUAKOCTEH B Pa3sBUTOM TYPOYJEHTHOM
MOTOKe

Takast SMyJIbCHsI Ha3bIBACTCS, - SMYJIbCUEH THUIIA Maclio —B — BOAY; Takue
BUIBI DMYIBCHH B OCHOBHOM IPHMEHSIOTCS B (papMaleBTHKE, KOCMETOJIOTHH,
MUAIICBON MPOMBIIIIEHHOCTH U B TIOCJIEIHEE BPEMSs, - KaK CPEJICTBO IS TIOJUBA B
TETUTUIAX, BKIIOYasi U THIPOIOHHbBIE CUCTEMBI.

JUis TONyYeHWs] TaKMX OSMYJIbCHA HET HEOOXOMUMOCTH B NPUMEHEHHU
XUMHYECKHUX PEareHTOB U CTaOUIN3aTOPOB.

Takylo 5SMyJbCHIO TOIY4YalOT B pPa3BUTOM, JMHAMUYECKOM IOTOKE
KOMIIOHEHTOB, IPUYEM KOJTMYECTBO KOMIIOHEHTOB MOKET OBITh 4 1 Ooiee.

DMyIbCHS, TOMYyYSHHAs] TAKUM CIIOCOOOM, UMEET Pa3BHUTHIE W YCTOMUYHBBIE
CBOMCTBAa 11 MHOTOKPATHOW pereHepanyy ‘SMYJIbCUH W HMEET pPa3BUTYIO
TPEXMEPHYIO KallCyJIUPOBAHHYIO CTPYKTYpPY.

Jisi TIpUrOTOBIICHHUST OMYJIBCUH HE- TPEeOYIOTCS XMMUYECKHUE peareHThl, U
KpOME TOro, YpPOBEHb BHYTPEHHHMX . CBOWCTB M KOHJMIUNA OSMYJIBCHU BEChbMa
TOMOT'CHHBIN.

HoBasi Bepcus TEXHOJNOTMHM TPUTOTOBJICHHUS OMYJIbCHUH BOOOLIE W
TOIUTMBHBIX SMYJIBCUI B YaCTHOCTH MPECTABISIET COO0H caenyromiee:

Pucynok. YcTpoiicTBO A pUMEHEHHs TEXHOJIOTHH MPUTOTOBICHUS SMYIbCUI
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OCHOBHOE  OTJIW4YME MpeiaraéMoid  BEPCHUH  IOJYYCHHS  OMYIbCHH
3aKII0YAETCs B TOM, UTO:

- OMynbcus  GOPMHPYETCS B YCTPOHCTBE JUISi JIWHAMUYECKOTO
CMEIMBAHUS U aKTUBHUPOBAHUS KHUJKOCTEH U Ta30B, B JMHAMHYHOM MoToke 60 %
OJTHOTO W3 KOMIIOHEHTOB AIMYJIBCHH B KOTOPBIA TaKkKe B BHJIE AMHAMHYECKOTO
MMOTOKA TPOTHUBOIIOJIIOKHOM HampaBieHuH, BBOIATCS 40% 3TOTO e KOMITOHEHTa
SMYJIBCUH M TOCJE 3TOro B Mecto coegauHeHus 60 u 40 mpoIEHTOB OJHOTO W3
KOMITOHEHTOB 3MYJIBCHH BBOJHUTCSI BTOPOW KOMIIOHEHT dMYJIbCHHU, TAaKXKE B BUIC
JUHAMHUYECKOT0 II0TOKA;

- ITotokn 60 m 40 TPOIEHTOB OJHOTO W3 KOMIIOHEHTOB ASMYJIbCUH
SIBIISTFOTCSI KOAKCUATBHBIMHE M COOCHBIMHU B TPEXMEPHOM MPOCTPAHCTBE, B KOTOPOM
9TH (parMeHThI IOTOKOB JBUKYTCS;

— [Tpu 3TOM NMHEWHHBIE CKOPOCTH JABHIKEHHUs MoToKa 13 40% 0HOTO U3
KOMITOHEHTOB dMYJIbCHU KaKk MUHUMYM B 4 pa3a IpPEeBBIIIAIOT JINHEHHBIE CKOPOCTH
notoka u3 60% 3Toro ke KOMIIOHEHTa YMYJIbCUH;

- DusnyecKre YCIOBHS B MECTE COCIMHEHHS 3TUX MOTOKOB, BKIIOYAst
KOHIIEHTpUYecKue dPQPEeKTsl OepHYUIM B KaKIOM H3 TOTOKOB 00ECHEeYMBAIOT
TOMOT€HU3ALMI0  TYpOYJIEHTHOCTH < ‘O0BEAUHEHHOIO TMOTOKa (TYpOyJIEHTHYIO
TOMOT'€HHU3AIINIO);

- JIMHaMUYECKUl TTOTOK BTOPOTO KOMIIOHEHTa SMYJIBCHH BBOJMTCS B
30HY, B KOTOPOH YK€ OCYyIIeCTBIICHA TypOyICHTHAs TOMOTCHH3AIINS;

- WNuTerpypoBaHHbIi  MOTOK IOJIYYEHHOW SMYJIbCHU MPHOOpETaeT
COCTOSIHHE€ TOMOTEHHM3AllUd YPOBHS TYpOYJIEHTHOCTH IO BCeMY OOBEMY
MHTErPUPOBAHHOIO IIOTOKA BO BCEX TOUKAX CEYEHUS 3TOrO MOTOKA;

- Bpemsi sToro mporiecca (opMHUpPOBaHHS TOMOTCHH3MPOBAHHOH 10
YPOBHIO TypOYJIEHTHOCTH HMYIBCHH TO pacuéram cocraBiser He Oomee 0.1
CEKYH/IbI;

- Beixon w3 ycTpodicTBa [UIl  JMHAMHUYECKOI'O CMELIMBAaHUS M
AKTHUBUPOBAaHUS JKAAKOCTEH M Ta30B B WHTETPUPOBAHHOM (M300pETEHHOM)
YCTPOIMCTBE HAMPSIMYIO COCIMHEH C BXOJOM B CTaHIAPTHBIA HACOC BBICOKOTO
JnaBieHus (MPUMEHSeMbI Ha J000M COBPEMEHHOM JIBUTATeNle BHYTPEHHETO
CTOpaHHs KaK JH3eIbHOM TaK ¥ OCH3HHOBOM);
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- VHTepBanm BpeMeHH, HEOOXOMMUMOTO JUIi Tepexofa IePBUYHOMN
SMYJIbCUM C TOMOI€HU3UPOBAHHBIM YpPOBHEM TypOYJIEHTHOCTH B pabouue
IUIHHAPHI HAcOCa BBICOKOTO MABICHHS HE MPEBHIMAeT mo pacuéram Takxke 0.1
CEKYH/IBI;

- B Hacoce BBICOKOTO JaBIEHHUS AMYNbCHA C TOMOT€HH3MPOBAHHBIM
ypoBHEM TypOyJIeHTHOCTH CKUMaeTcsi A0 aaeieHust Oomee 2000 OGap, dro
MO3BOJISIET NPEANONIO0XKUTh, YTO, Clelys ONPENENIEHHI0 HAaHO — SMYJIbCUH, IPH
TaKOM ypPOBHE CHKaTHS MPOHMCXOTUT elI¢ OJWH LUKJI T'OMOTEHH3ALUH 3MYIbCUH,
BO3HMKAIOmeW TIpu e CKaTWM B  3aMKHYTOM 00BEME, HYTO MOXKET
KBAJIM(HIUPOBATECS KaK IPOLECC IIOMYYCHUSI HAHO OMYIbCHM CO BCEMH
CBOIfCTBAMH M TIPEUMYIIECTBAMU HAHO SMYJIbCHUH;

- BBumy TOro, 4TO OT MOMEHTAa BO3HWKHOBEHHS TOMOTEHH3AIMH II0
YPOBHIO TypOyIEHTHOCTH JO MOMEHTA BO3HUKHOBEHHS TOMOTCHU3ALNH OT CXKATHS
npoxoauT He 6orxee 0.2 CeKyHIBI, ¢ YIETOM HHEPTHOCTH 3TUX IIPOIECCOB B ITIOTOKE
KHUIKOCTH, MOXKHO CYMTaTh IIPOLECC TIOJHOM TOMOIeHU3alUH TONHOCTBIO
OJHOPOIHBIM;

- VKa3aHHBIH WHTETpaNbHBIL TIpoiecc (HOPMHPOBAHUS JBOWHON W
TPEXMEPHOI TOMOTEHH3alMH B HENPEPHIBAEMOM JWHAMHUYECKOM OIHOPOAHO
TypOYJIEHTHOM TIOTOKE CMENIMBAGMBIX B AMYJIBCHIO JKHIKOCTEH TakuM oOpazoM
MOJKHO CUMTaTh HOCJIEJOBATENBHBIM IPOLECCOM I'OMOTEHHM3ALUU dMYJIbCUU U €€
MEPEX0IOM B KOHIIE TIPOIIECCa B KATETOPUIO HAHO dMYIIBCHIA;

- [lo 3TOMy MeTOAy MccenoBaTeNbCKOM IPYNIION ¢ yyacTHEM aBTopa
HaCTOsIMIEeH myOnmKkanuy OblIa B ITOTOKE chOpMHUPOBaHA SMYIBCUS U3 AU3EIHHOTO
TOIUTMBA U BOJOMPOBOIHON BOJBI, KOTOPas MPH CKUTAHUU B KaMepe CTrOpaHHs
JIM3EIbHOTO JBUTATENS ITOKa3ana HeOObIYHBIC MTOKA3aTelIH, HE BCTPEUAIOMUecs B
MyOMMKalUAX, U HE OTMEUYEHHbIE B OMYOJIMKOBAHHBIX pe3ylbTaTaX HayuHbBIX
9KCTIEPUMEHTOB U HCCIEOBAHUII; 3TO MO3BOISAET MPEANOTI0KUTH, YTO BO BpeMs
yKa3aHHbIX HKCIIEPUMEHTOB ObUla MOJYy4YeHa HMEHHO HAHOAMYJbCHUS, UTO
KOCBEHHO TMOATBEpXkJIaeTcss M TpH aHamuse Qororpaduil SMynbcun TOA
MUKPOCKOIIOM;

- VHTerpupoBaHHOE YCTPONCTBO, COCTOSAIIEE U3 CUCTEMbl CMEIIMBAHUS
U TOMOTCHH3AIUH YPOBHS TypOyICHTHOCTH SMYIbCHH, CBSI3aHHOH HANpsMYIO C
HAaCOCOM BBICOKOTO JaBJIEHHS KaK OOBEKTOM pa3MEpPHOH TIeOMeTPHYCCKOH
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TOMOT€HU3ALMK AMYJIbCHH TIOJ JaBJICHUEM, 3a TPECIIbHO Majloe BpeMsi MEXIY
dTarnamMl TOMOTEHHM3aluU, TPU MaKCHUMAJbHOW OIHOPOAHOCTH pAacHpemeieHuUs
YacTHUIl OJHOTO KOMIIOHEHTa ASMYJIbCHH B O0BEME TOMOTCHH3UPOBAHHOTO II0
YPOBHIO  TypOYJIEHTHOCTH BTOPOrO  KOMIIOHEHTAa OMYJIbCHUH, IO3BOJSIET
KBaTH(PHUIIUPOBATH IMOCIEIOBATENBHBIA Tporiecc (OPMUPOBAHUS IMYIBCHUH Kak
HOBBI M TMO3BOJSIIOIIMM MOJYYUTh JABOMHYIO TOMOIEHU3AIMIO SMYJIbCUU C
MEPEeXoIOM DSTOW OMYJIbCHUM B KATETOPHUIO HAHOAMYIbCHH, HO C HOBBIMH
KPUTEPUSAMH OAHOPOJHOCTH KaK MO TPEXMEPHOH IeoMeTpuM Tak U [0 YPOBHIO
TypOyJIEHTHOCTH MOTOKA dMYJIBCHUH B LIEHTPE MOTOKA M B 00JAcTH BHYTpPEHHEH
TMOBEPXHOCTH TPyOOTIpOBOIa

OTtH (daKkThl TOBOPSAT O TOM, YTO OIMCAHHBIA MPOLECC M HHTErPABHOC
YCTPOMCTBO ISl €ro peaju3aliH SBISIOTCS HOBBIMM W HE OYEBUAHBIMH IS
JF000T0 CpeHeH KBATM(HUKAIIMY CIICIUAIICTa B 9TON 00JIaCTH.

Uro n300peTeHo B 3TOW Cepry HHHOBAIIMOHHBIX TEXHUYECKUX PELICHUI:

- HOBBIH BMJ HAaHO — OMYJIbCHUM C JBOWHOM  TpEXMEpHOI
TOMOTEHHU3alMEeN B IMHAMUYECKOM MTOTOKE KaK 110 YPOBHIO TYpOYJIEHTHOCTH, TaK U
110 TEOMETPHU YaCTHUIL B €€ 00bEME;

- HOBBI BHJ M KOHQUrypamus ammapara ais TOCIIeI0BaTeIbHOM
TOMOTI€HU3ALMK B Pa3BUTOM AMHAMMUYECKOM IIOTOKE KMJIKOCTEH — KOMIIOHEHTOB

SMYJIBCUHI
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CpoiicTBa HOBOJ IMYJIbLCHH

B sMynbcusix, B KOTOPBIX KOMIIOHEHTBI OPraHHYECKOTO MPOUCXOXKICHUSL
CMELIaHbl C BOJOH, KOMIIOHEHTBHI OpPraHUYECKOrO IIPOUCXOKACHUS BBEICHBI B
Boqy. KoMIOHEHTaMHM  OpPraHM4YecKOro  IPOUCXOKIAECHUS  MOIYT  OBITh
YIJIEBONOPOIHBIE >KUAKOCTH, JKUIKOCTH, COAEpKAllMe BBICOKME KOHIEHTpALUU
JKHPOB, Macia, apOMaTHYECKUX YTIIEBOJIOPOIOB, OPraHMYECKUX YIOOPEHHUH H T. 1.

B sMyIbCHSX TOTO THUIA COAEPKAHUE OPraHUYECKUX KOMIOHEHTOB B BOJIC
He mpeBbraeT 50% OoT Beca Bcell SMYINbCHH, HO B OOJBIIMHCTBE CiIydaes 310 10 —
20 % oT Beca Bcell IMYJIbCHU.

Haunbonee BakHbIE TapaMeTPhbl TAKUX IMYJIbCHI:

- pasMepbl  4acTULl MM  Kamleldb  JKMJIKOCTH  OpPraHUYEeCcKOro
MIPOUCXOXKICHUS B BOJIE

- PaBHOMEPHOCTh pacmpeneneHus JaCTHI] OPTaHU9IECKOTO
MIPOMCXOXK/IEHUS B BOJIE

- YCTOHYMBOCTH ~ pa3MepoB ~YaCTHLl WM  Kameldb  KMIKOCTH
OPraHMYECKOTO TPOHCXOXKACHHS, MOBTOPSIEMOCTh 3THUX pPa3MEPOB U MEPHOX
BPEMEHH, B TEUCHUU KOTOPOIO COXPAHIETCsl pABHOMEPHOCTh PACIpeeIIeHHs] 3TUX
YacTHUIl B 00bEME BOJIBI.

HcnpiTanus smyibcuil '3TOro THUMa MOTYT MMETh HENOCPEICTBEHHBIN
XapakTep U3MEPeHHUH, IPH KOTOPOM 3MYJIbCUH (POPMHUPYIOTCS Ha Y CTPOHCTBE IS
(opMUpOBaHUS SMYIbCHH, U TMOTYYEHHAs SMYNbCHA HCCIEAYeTCd Ha MpeaMeT
HU3MEpEHUsL:

- pa3MepoB YacTULl WIKM Kalleslb XKUJKOr0 KOMIIOHEHTa OPraHUYECKOIro
MIPOUCXOXKIEHUS B BOJE

- PaBHOMEPHOCTM M OJHOPOJHOCTH  paclpelelieHus  YacTHUIL
OPraHM4ecKoro MPOUCXOXKIEHUS B BOJIE

- JUIUTENBHOCTU MEPHO/ia yCTOHUYMBOCTU pa3sMepoB YacTUIl MU Karenlb
KHUIKOCTH  OPTaHMYECKOTO TIPOUCXOXKICHUS, COXPAHCHHE T'€OMETPHUYECKOM
MIOBTOPSIEMOCTU 3TUX Pa3MEpPOB 3a ONPEIENIEHHBIH Mepuos BPEMEHHU, U, MEPUOL
BPEMEHH, B T€UEHUU KOTOPOTrO COXPAHSIETCS PABHOMEPHOCTH pacIpe/ieleHus dTUX
YacTHI] B 00bEME BOJIBI.
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OMYJIbCHHU H UX OTJIHYHUS B 3aBUCHMOCTH OT Pa3MepPHbIX (aKTOPOB
Pa3zmepsp! yacTull )KUAKUX KOMIIOHEHTOB SMYJIbCHH ONpPENEIISIOT OCHOBHBIE

CBOMCTBA U XapaKTEPUCTUKU dIMYJIbCUIl; UeM MeHbIlle pa3Mepbl YaCTHUIl, TEM BBILIE
KauecTBO 3Myibcun; [IpOM3BOACTBO SMYJIbCUN 1O TEXHOJIOIMHM M Ha YCTPOMCTBE
JUI TUHAMHUYECKOr0 CMELIMBAaHMsI, TOMOTCHU3AlUU U AaKTUBUPOBAHUS, T103BOJISET
MOJYYUTh MUHUMAJIbHBIE 3HAUYECHUSI Pa3MEpPOB YACTHI[, JTOT MapaMeTp SBISETCS
OCHOBHBIM TpPH KBATH(UKAIMH SMYJIbCHH KaK MHHH OSMYJbCHS, KaK MHKPO
OMYJBCHUS M KaK HAHO SMYIIbCHS.

IIpy mepBBIX HCHBITAHUSAX TpOIECCa TPHUTOTOBICHUS OMYIbCHU Ha
YCTpOICTBE IS AMHAMUYECKOTO CMEIINBAHNS, TOMOTEHH3AlUU U aKTHBUPOBAHHUS
OBUTM TIOTYYEHBI MTPU3HAKA MHOTOYPOBHEBOTO (POPMHUPOBAHMUS KAICyJl M3 YACTHUIL
KOMITOHEHTOB; DTOT (akTtop TpedyeT Oosiee MOAPOOHON M AEeTaabHON MPOBEPKH
MIPH TOCIEAYIOMINX UCTIBITAHUSX.

OMyJIbCHHM M MX OTJIMYHS B 3aBUCUMOCTH . OT (aKTOPOB PaBHOMEPHOCTH
pacrpeneneHus 4acTUL JOMOJHUTENBHOro (He (JOMHUHUPYIOIIEro KOMIIOHEHTA) B
00BEME JOMUHHPYIONIETO KOMITOHEHTA.

3My.l'lbc1/ll/l " UX pa3jinyvs B 3aBUCUMOCTH OT ME€TOAa rOMOreHu3anuu
B KJIIACCUYECCKHX TCXHOJIOIHUAX MIPUTOTOBJICHUSA 3MyJ'[LCI/II7I JUIs

TOMOICHM3alUUY NPUMEHSIOTCS- pasjIduHble XUMMYECKME peareHTbl. Ilpu
NPUMEHEHUU [UIl IPUTOTOBJICHUS SMYJIbCUU YCTPOIHCTBAa A IUHAMUYECKOIO
CMEIINBAaHUs, TOMOTEHM3allud M aKTHBUPOBaHMsA o00a 3Tama TIOMOTeHM3aluu
OCYIIECTBIIAIOTCS TONBKO 3a CUYET TEOMETPUH YCTpOWCTBAa 03 Kakux mmubo
XUMUYECKUX PEAreHTOB, IpHU YIy4IIeHUM OCHOBHBIX CBOMCTB M KauecTBa

SMYJIbCUU.

3MyJ’lel/ll/l U UX OTJIHYHUSA B 3aBUCHUMOCTH OT MOCJACA0BATEC/IBHBIX IAr0OB
TrOMOIr¢HHU3aluu
B OMYJIBCUAX KIIACCUICCKOI'0 TUIIA OTCYTCTBYCT TOMOICHU3AMNA 110 YPOBHIO

TypOyJIEHTHOCTH.
B ycrpoiicTBe Isi JMHAMHYECKOTO CMEIIMBAHUs, TIOMOICHHM3AlUH U

AKTUBUPOBAHNA KaK HCKIIOYUTCIBHOC CBOKMCTBO U MIPEUMYIIECTBO HMECTCAH
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BO3MOXXKHOCTb B IIPOLIECCE MPUIOTOBJICHHS 3MYJIBCHUM 3a0JHO M OCYILECTBUTh
TOMOTEHH3AIHIO 110 YPOBHIO TypOYIEHTHOCTH.

IIpuyKMHBI Ba’KHOCTH FOMOT€HU3AIUHU N0 YPOBHIO TypOYJIEHTHOCTH

OmHEM W3 BaXXHEHIINX CBOMCTB B paboueM NHKIE YCTPOHCTBA I
JUHAMAYECKOTO CMEIIMBAHUS, TOMOTCHM3AIlMH W AKTHBHPOBAHUS SBILSICTCS
BO3MOXHOCTb CO37[aTh B 30HE (DOPMHUPOBAHHSA SMYIBCHU OJHOPOTHOTO (hoHa MO
TYpOYJIEHTHOCTH TI0 BCEMY IIOTIEPEYHOMY CEUEHHIO ITIOTOKOB KOMIIOHEHTOB
IMYIBCHU.

Kpome Toro, uro oxpHopomsblii ¢oH TypOyneHTHOCTH (opmupyer
OZHOPOJHBIN pa3MepHBbIil (HOH YacTHI, OJMHAKOBBIC THAPOANHAMUYECKUE YCIOBHUS
B 30HE MPUTOTOBICHUS 3MYIbCUHU TO3BOJSIOT CHU3UTH BpeMs HEOOXoAmMMoe JUis
IIOJTHOTO IIPUTOTOBJIICHUS OMYJIBbCHH, YTO OYCHb BAXHO IPH (HOPMHPOBAHUH

OMYJIbCHUU B JTUHAMHUYCCKOM ITOTOKE €& KOMIIOHEHTOB.

IIpy4uHbI Ba2KHOCTH T'OMOI€HH3aLMH IPH TIOMOLIH BBICOKOI0 AaBJICHUS
Bo3MoxKHOCTB IOCIEN0BATENBHON PAOOTH YCTPOUCTBA ISl AUHAMUUYECKOTO

CMEIIMBaHUs, TOMOT'CHU3AINN U aKTHBHPOBAHMS C HACOCOM BBICOKOTO IABIICHUS
MIO3BOJISIET CO3/aTh UCKIIOUUTENIEHBIC PABHOMEPHBIC YCIOBHUS IS TOMOTCHH3AIIH
O] BO3JICHCTBHEM BBICOKOTO- JIABJICHUS, TaK KaK B HACOC BBICOKOTO aBIICHUS
MOCTYIAET IMYJIBCHUS C OMHOPOAHBIM (POHOM TYPOYJIEHTHOCTH MO BCEMY 00BEMY.

OpHUruHAJBLHOCTH 00pa0OTKH 3MYJILCHH N0/ BLICOKHM JaBJICHHEM B IIOTOKE
BaxxHOCTb MUHMMH3aLUU BPEMEHHOM May3bl MEXIY IOCIEI0BATEIbHBIMU

LUKJIAMU TOMOTE€HHU3aIIH

BpemenHas may3za MexTy HPOIECCOM TOMOTCHM3AIMU TypOyICHTHOCTH H
rOMOTeHM3allud TOj JaBleHueM, Omarojaps CBOHCTBaM YCTpoicTBa s
JUHAMUYECKOTO CMEIIMBAaHHsA, TOMOT€HH3AIlUd U aKTUBUPOBAHUS, COCTAaBISIET HE
6onee 10 MuIIIHCEKYH

Taxoll Manblii BpeMEHHOI UHTEpBAIl [I03BOJISIET CUUTATD I1OCIEI0BATEIbHBIN
Iporecc TOMOTEHHM3AIlMM HEMpPEephIBHBIM W 00ECHEeYMBacT CTAOMIBHOCTD |
Ka4ecTBO Ipoliecca ABOMHON TOMOTeHHU3aUN
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Ba)xHOCTh MyJBTHIIIMKALIMA CKOPOCTH JIBU)KEHUSI MM JABIEHUS B IOTOKE
MEXJy I0CJI€A0BATEAbHBIMU UKJIAMY FOMOI€HU3ALUHN ;

Kak mnokaszanu mepBble MCHBITAaHUA YCTPOWCTBA AJIS JUHAMHUYECKOIO
CMEIINBAHUS, TOMOTEHH3AMN U aKTHBUPOBAHUS MPH (OPMUPOBAHUU SMYIBCUH,
BBOJ B KaHal, II0 KOTOPOMY O5MYJbCUS BBIBOAMTCS U3 YyCTpoOilcTBa Ui
JMHAMHUYECKOr0 CMEIIMBaHKs, N'OMOIE€HU3ALUU W AaKTUBMPOBAHUS, CTUMYJATOPA
THAPABIMYECKOTO COMPOTHBICHUS, IO3BOJACT WHTEHCH(HUIUPOBATH IPOIECC
IIPUTOTOBJICHUS SMYJIbCHH.

Pucynok 1. YcTpoHCTBO 111 ONTUMH3ALUH PaOOThI JBUTATENS
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Pucynox 1. Mozens ycTpoiicTBa AL ONTHMHU3AINH PaOOTHl ABUTATENS

CrHcoK HCIOJIb30BAHHOM JIHTEPATYPHI H NATEHTHO-JTHHEH3HOHHBIX
MaTepHaioB

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
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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.

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
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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.

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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IMpuno: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

37



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
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120 to 200 nano meters;
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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 improyve 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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fixation pins

housing caliper integral back input for 40%

of fuel flow

output section; hole
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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outside
diameter of
the module =
37 mm [ final
size=35mm]

the module is 150

mm long

SR 50K

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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