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NuTerparuBHbIe MOAYJIH JJIS JJIEKTPOHHBIX CHCTEM, BKJIKOYAS JIa3epHbIe
JAMO/bI, C ”YHTEHCUBHOI CUCTEMOM OXJIAK/ICHHUSA, 0a3UPYIOLIEHCH HA aJIMA3HO-
MeJIHbIX KOMIIO3UTHBIX MaTepHaJiax

Kak moka3zana mpakTuka MOCJIEIHHUX JIET OJJHUM M3 OCHOBHBIX BOIPOCOB H
MPOOJIEM CJIOKHBIX AJIEKTPOHHBIX YCTPOMCTB, OCOOCHHO BKJIIOYAIONIUX JIa3epHBIC
JIMOJIBI, SIBJISIETCS] BOMPOC HAAEKHOTO U 3(D(PEKTUBHOTO OXJIAXKICHHUS.

Jlmst  Toro, 4YTOOBI HCKIIOYHMTH TIOTEPH DSHEPTHM W IOIHATH BBIXOJ]
3¢ PeKTUBHOMN SHEPTUH, 0OCOOCHHO B PA3JIUYHBIX OCBETUTEIBHBIX CUCTEMAaX, BEIETCS
AKTUBHBIA TTOMCK HWHTETPATUBHBIX TEXHWYECKUX PEIICHUM, IMO3BOJISIOMNX Oe€3
MPUMEHEHUS JIOTIOJTHUTEIbHBIX KOHCTPYKTUBHBIX AJIEMEHTOB W JIOMIOJIHUTEIbHBIX
3aTpaT YHEPTUHU Ha OXJIaKICHHUE.

[lapamnensHo Ben€rcss MOMCK W OTpPabOTKa TEXHUYECKHX PEIICHUH,
MO3BOJISIONINX TIPH MAaKCUMAaJIbHO JIAKOHUYHOM W TMPOCTOM JU3alHE TMOJYYUTh
BO3MOXXHOCTh HapalluBaTh BBIXOJHYIO CBETOBYIO MOIIHOCTh OCBETUTEIbHBIX
YCTPOHCTB TPHU CPABHUTEIBHO HEOOJBIIIOW MOIMHOCTH H COOTBETCTBEHHO

HEOOJIBIIIOM SHEPTroNnoTPEeOICHUN.

Pucynok 1. lnHOBarimoHHas pa3paboTOK 10 MpeoOpa30BaHUIO JIA3€PHOTO
U3ITyYeHUS



Ha d¢oro mokazana oxHa ¥3 HWHHOBAIMOHHBIX pPa3paboOTOK 10
npeoOpa3oBaHUIO0 JIA3€PHOIO H3IyYEHHUS B CBETOBOE H3IyUYCHHUE NPUBBIYHBIX H
CTaHJAPTHBIX CBETOBBIX CIIEKTPOB.

Ha cnenyromem poTo mokazaHo 0ceBOE CEUEHUE TaKOro yCTpPOWCTBa, Oosee
y10OHOE Il PACCMOTPEHHUS M aHAJIM3A.

Pucynok 2. OceBoe ceueHHe Takoro ycTpoicTBa

Kak BUAHO B KOHCTPYKIMU MHHOBALIMOHHOW JIaMIIbl COBMEIIEHB! (DYHKIIMU
HECKOJIBKUX 0a30BbIX KOHCTPYKTUBHBIX 3JIEMEHTOB

Jlepxarenp JlamMIibl MMEET BUXPEBOM paauarop, OCb U JAUCKA KOTOPOTO
M3rOTOBJICHBI U3 aJIMa3HOIO0 — MEIHOI0 KOMIIO3UTA, SIBJIAIOIIErOCS Ba)KHEUIINM
KOMITOHEHTOM CUCTEMBI OXJIAXKIECHUS JIAMIIbI

Kaxnmast metanp 3TOH CHCTEMBI SIBISETCS MHOTO(PYHKIIMOHATBHOM, TO €CTh
KPOME YMCTO TEIJIONEPEAAOINX U TEIUIOAKKYMYJIUPYIOMUX PYHKIMHA CTPYKTypa
ATUX AETalIel, U3TOTOBJIEHHAs U3 MHOXKECTBA MUKPO TJI00YJ KOMIIO3UTA BBIOJIHSET
NapajuIeIbHO Ba)KHEUIIYIO (PYHKIMIO IO PACCEMBAHUIO TEIUIOBBIX IOTOKOB, YTO
oOecniednBaeTcs 6arogapsi MCeBIO - HOPUCTON CTPYKTYpe KOMIIO3HUTA

OcTaHOBUMCST Ha WHHOBAalMOHHOM CTPYKType ajaMa3HOro — MEIHOIO
KOMITIO3HTA

OpuruHajIbHbIM NPOIECC M3TOTOBJICHUS INIOOYJ KOMIIO3UTA HAYMHAETCS C
dopmMHpoBaHUs aIMa3HbIX chep U3 UCKYCCTBEHHOIO anMasa, JuaMerpoMm B 5 — 7



MUKpPOH (9TOT pa3Mep MOKET BapbUpPOBATHCA B 3aBUCUMOCTH OT Hpoduiis u
rabapuToOB JIETAIN U YCIOBUU €€ DKCIUTyaTalun).

[Tocne 3Toro, Ha crnenUaTbHOM OOOPYAOBAHHM ATH C(eEepbl MOKPHIBAIOTCS
MEJIbI0 IO OPUTMHAIIBHON HHHOBALIMOHHOM TEXHOJIOTHH.

TonmuHa NOKPHITUS BBIOMpAETCs TakoW, 4ToObl Mpu (HOPMUPOBAHUU B
npeccopMe Jerany JamIiibl, Ha aidMasHbIX cdepax ObUIO OBl J1OCTATOYHO
IJIACTUYHOTO MaTepuaia JJis pa3BUTHUsS MPOLECCa KUAKON TEKy4eCTH MeTauia U
3aMO0JHEHUS IPU 3TOM IOJIOCTEN MEX Ty chepaMu U3 UCKYCCTBEHHOTO ajiMasa

B pesynbrare mnoaydaercss NCEBIO - IOpPUCTas CTPYKTypa, B KOTOPOU
PaBHOMEPHO  pacHpeiesieHbl  aJMa3Hble  Ccepbl, SBIAIOMIMECS  JIyYIIHM
TEIJIONPOBOASIIIMM ~ MAaTe€puagoM IMpU IOJHOM OTCYTCTBHUU 3JIEKTPUYECKOM
IIPOBOAUMOCTH.

Takast cTpykTypa MO3BOJISIET MOMEHTAJIBHO PACCESITh TEIUIO U PABHOMEPHO
pacrpenenuTs ero no IIoaau CEYeHus JUCKOB paauaTopa.

B crnupanbHbIX mazax Kopryca JIamrbl MOMEIIEH ONTUYECKUN KaOesb, Ha
KOTOPBIM OT JIA3EPHOTO MOIYJISI MOAAETCS JIyd JIA3EPHOTO U3IMydeHHs; ONTUIeCKun
Ka0esab CBEPHYT IO CHOUPAIM M MOMEIIEH B Ma3bl KOpIyca Ha TakOM AHAMETPE,
KOTOPBIM BBI3bIBAET CBEUCHUE KaOEeIsl M0 BCEH UIUHIPUIYECKON MOBEPXHOCTH, YTO
HaMHOTO 3¢ (eKTUBHEE CBEUEHUS MEPEAAIOIIETOCs M0 TOPILy Kabes.

Ui Toro, 4TOOBI Pa3AETUTh HM3IYUYCHHE Ja3epa W BBIXOJHOE M3IIyUYECHUE
JamIbl, HA ONTUYECKUNA KaOeab HAHOCUTCS CJION JIIOMUHO(OPA, paCCUNTAHHBIN Ha
ONPENEIIEHHBIA CIIEKTP U3JIyYEHUS.

Takum 00pa3oM KOHEUYHOE M3JIyYEHHE JIaMIlbl a0COJIIOTHO HE TOKCUYHOE M,
Osarozaps B ThICSIUM pa3 OOJIbIIEH IITOIIAIU U3TyUYEHHUS YEM OT TOPIIa ONITHYECKOTO
ka0eJsis, PU MOIIHOCTH JIA3€pHOr0 uoja B 1-2 BaTTa, BBIXOJHOW HKBUBAJICHT

JaMIibl cOOTBeTCTBYeT 60 — 75 BartT.



Pucynok 3. Moaenb uznydarens

Pucynok 4. Mozeinb nonepevyHoro Ce4eHus U3Jryq4aTens

dopmupoBaHUE W3ITyYCHUS OT CBCUYCHUS H3OTHYTOTO IO ONPEACIEHHOMY
pamuycy OINTHYECKOTO Kabeias HMEeT MHOro ajbTepHATHUB, KaK HalpuMep
MOKA3aHHBIM Ha ClIeAyomeM (OTO B TIONIEPEYHOM CCUCHUHU H3ITydaTe)lb B KOTOPOM
[IWIMHAPUYECKAs MOBEPXHOCTh ONTHUECKOTO KaOess HauuHACT U3JydaTh CBET MPH
OTpeNeIEHHOM paJnyce N3ruoa.



Pucynok 5. [lonepeyHoe ceueHne u3myyareins

Ha crnenyromeM poro mokazaHa CTpyKTypHasl cXeMa JIaMIlbl B IOTIEPEYHOM
MPOJOJIBHOM CEUEHHH, TJI€ XOPOILIO BHUJHBI OTACIbHBIE TEXHUYECKHE JCTalH,
KaXKJ1asi 13 KOTOPBIX HECET OMpPeACNIEHHYIO CMBICIIOBYIO M TEXHUYECKYIO Harpy3Ky U
BBITIOJTHSET ONPEACIEHHBIE TEXHOIOTUUECKHE U KOHIIENTyalbHbIE HATPY3KHU.
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Pucynok 6. Mozenp nornepeyHoro Ce4eHus: U3ayqaTess

HpeI[J'IO)KeHHaH KOHCTPYKIOUS UMCECT MHOI'O MHHOBAIITMOHHBIX 3JICMCHTOB U,
YTO CaMOC BAXXHOC, ITIOJIHOCTHIO I'OTOBA K CepHﬁHOMy U MaCCOBOMY IIPOU3BOJACTBY,
H KPOMC TOI'O TaKasd KOH(i)I/IpraI_[I/Iﬂ JaMIIbl, COUYCTaHUI B HEH TEXHOJOTMYECKUX
[MPUHOUIIOB MW KOHCTPYKTHUBHBIX MAaTCpUAJIOB IIO3BOJIAIOT B ,Z[aJIBHGI‘/’IHIGM
HHTCTPUPOBATL B HMHHOBAIIMOHHOC H3JICIIMC TC HOBBIC TCXHHUYCCKUC PCIICHUA,
KOTOPBIC MOI'YT BO3HHKHYTbH B IIPOLICCCC HaHBHeﬁHIGFO Pa3BUTHA KaK JIA3CPHBIX
TCXHOHOFHﬁ, TCXHHUKH KOMIIO3UTHBIX MAaTCPHUAJIOB U HOBBIX SKOHOMHWYHBIX CHUCTCM
YIIPaBJICHUA U OXJIAKIACHUSI.
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PucyHnok 7. Moaenp MUHU-TaMIIbI

Ha pucynke moka3aHa MHHH-Jamma, B KOTOPOM Ha KOHEI ONTHYECKOTO
Kabesis 1o onpeIeIEHHON TeOMETPUH B TPEXMEPHOM cCTEME KOOPAMHAT HaHECEHA
cMech JIIOMHUHO(OPOB, 0OecreynBaroiias CBeYeHHE (U3IIy4eHrEe)B OeIoM Juana3one
CIEKTpA.

JuameTp ontraeckoro kadess cocTanisieT Bcero 120 MUKPOH, 4TO MO3BOJISET
CO3/1aBaTh MUKPO-MUHHUATIOPHBIE UCTOYHUKH CBETA JIJIsl UCIIOIB30BaHus B Hanbosee

KOMITAKTHBIX OIITUYCCKHX -3JICKTPOHHBIX CHUCTCMaAX.

Pl/lcyHOK 8. MO,I[GJIB JIaMIIbI C IIJIOCKUM H3JTy4aTCIICM



Ha pucyHke rnoka3zaHa JiamIia ¢ TNIOCKUM H3JTydaTesieM, OJKITF0YCHHAs BCETo
K OIHOMY ONTHYECKOMY KaleJro.

Takas cuctema moMuMo 00IIeH YKOHOMUYHOCTH TMO3BOJISIET AOOHUTHCS TPH
MUHHMAJbHBIX 3aTpaTax W MAaKCHUMalbHOW MPOCTOTE TpPedyeMoro ypOoBHS
OCBEILEHHS Ha TPeOYyeMOH IIIOIIAIH.

OTa e cucTeMa MO3BOJSIET HAHOCHTh HA CIHPATbHYIO (TIOCKas CIHPAIb)
YacTh KOHIIA ONTHUYECKOrO Kalells, MPAaKTHYECKH JII000e COYeTaHWE MM CMECh
JTFOMHHO(GOPOB U NOTYYaTh TpeOyeMble TapaMeTPhl CBETOBOTO H3ITyUSHHUS.

PucyHnok 9. Mozens nazepHoro auoja

Ha pucynke noka3an MOJyJib JIa3€pHOTO 1HOAa, KOTOPBII MOCTPOEH Ha 0ase
MPUHITUIIOB aKTUBHOTO OXJIAXKJEHHUS TMPHU TOMOIIM pacceuBaromiero sddexra B
JETAJIX, U3TOTOBJICHHBIX U3 MICEBJIO - TOPUCTOrO aIMA3HOTO — METHOT'O KOMITO3UTA.

OnHOI U3 MTHHOBAIIMOHHBIX HHTETPATUBHBIX OCOOEHHOCTEH MpeICTaBIECHHOM
KOHCTPYKIIMM  SABJSICTCS.  MCMOJIb30BAHUE TEPMUUYECKUX  -3JIEKTPUUYECKUX -
OXJIAJIUTEJNEN B COYETAHUM C TEIUIONPOBOIAIIMMHU U TEIUIO - PACCEUBAOLIMMU
3JIEMEHTAMH KOPITYCHBIX KOHCTPYKIIMH MOTYJIS.



TepMmudeckue -3JCKTPO- OXJIQJMTENI PACIOararoTcs MEXy BHCIIHHUMHU
paguaTopaMd W KOPITyCOM MOAYJS, MPUYEM TEIUIONPOBOSIINE DJIECMEHTHI
KOHCTPYKITUH BEIyT TEIUIOBBIC IIOTOKU OT IEYATHOM IIaThl IO CTEHOK KOpITyca Ha
KOTOPBIX 3aKPEIJICHbI TEPMUUYECKUE -IJICKTPO- OXJIATUTEIIH, K KOTOPHIM B CBOIO
ouepenb TMPUXKAThl 0a30BbIC IUIOCKOCTH PaadaTOpOB, HAa KOTOPBIX MpH
HEOOXOAMMOCTH MOTYT OBITh 3aKPETUICHBI IPYTUE dJIEMEHTHI MOIYJIS, TPEOYIOIHe
ITOCTOSIHHOTO OXJIAXKICHHUS.

Kak mokazana mpakTuka, HaAE&KHOE OXJIAXKICHHE ITO3BOJISET MPEICITHHO
CTaOMJIM3UPOBATh BBIXOAHBIC IMApaMETPhl JIA3CPHOTO M3IYYCHUS, YTO B CBOIO
ouepeb MO3BOJISIET 3HAYUTEIIBHO PACIIMPUTh HOMEHKIIATYPY BBIXOJHBIX CHCTEM
MOJIYJISl ¥ TIPU HEOOXOAMMOCTH TIO3BOJISICT Pa3/IC/IUTh JIA3CPHOE U3ITYUCHUEC MEXKTY
HECKOJBKAMH ONTHYCCKUMHU KaOeNmsiMU, KaXIbIH W3 KOTOPBIX OCYIIECTBIISCT
IUTaHUE OJTHOTO OCBETUTEIIBHOTO YCTPOUCTBA.

CaMbIM Ba)XKHBIM OCTAa€TCsl TIEPBUYHBIA OTOOP TEIUIa OT HETMOCPEACTBEHHO
JIa3epHOTO JMO/IA.

Ha mpencraBneHHBIX TPEXMEPHBIX MOJIETSAX MOKAa3aHbI TEIIOMPOBOISIINAE U
OJTHOBPEMEHHO 0a30BbIC JJIEMCHTHI KPEIUICHHUS JIA3€PHOTO JUO0JIa B KOPIYyCe
MOTYJISI.

Kak BUIHO M3 MOJENeH, - Mpu BCcel CBOEH MPOCTOTE M TEXHOJOTHYHOCTH
HECYIUH JUCK JIa3epHOTO Auoaa (Ha MOJEISAX BBIJACICH KPACHBIM IIBETOM)
MTOJTHOCTBIO 3aIITUIIACT Ja3ePHBINA MO OT IepErpeBa, UCXO s U3 MHOTHX (haKTOPOB,
YTO KaK y»Ke OBIJIO CKa3aHO BBIIIE CYIMIECTBEHHO IMOBBIMIACT CTAOMIBHOCTH PAOOTHI
MOJIYJISl U CHIDKACT PacXo]l SHEPTUU Ha OCBEIICHHE.

Ha monensx takxke mpejcTaBlieHa CUCTEMa KOAUPOBAHUS M JCKOIUPOBAHMUS,
KOTOpasi TMO3BOJIICT MICHTU(DHUIIMPOBATH MOIAKIIOUEHHBIE K MOAYJIO ONTHYCCKUE
KaOeJIn ¢ OCBETUTEIILHBIMU YCTPOUCTBAMH.

Takas cucteMa Mo3BOJISET B JIOMOJIHEHHE K OCHOBHBIM Pa0d0YuM (yHKIIASIM
MOJIYYHUTh MECTO JIJISl BBEJACHUS W KOHTPOJIS PAa3IUIHBIX KOMIIBIOTEPHBIX MOJICIICH
YIPaBJICHUS W PACIIPEACIICHUS SHEPTHH.

Ot QyHKIHMHM BCEIEI0 3aBHCAT OT Ha3HAYCHHS M YCIOBHM SKCILIyaTalluu
MOJYJIs, BOKHOCTD JUTSI TATbHEHIIIETO pa3BUTHS TEMBI, IPEACTABISIET BO3MOKHOCTh
BCTpaWBaHUS IPOTPAMMHON COCTABJIAIONIEH CHCTEMbl HMMEHHO B HaumOolee

KPUTUYIHOM MCCTC.

10



JlocTHKeHHe WAeaJbHOT0 KOHEYHOro pe3yjbTaTa MPU HCIOJb30BAHUH
AKTUBMPOBAHHBIX YIJIEPOA-YIJIEPOAHbIX TKAaHed M HUX HWHHOBAIMOHHBIX
Moau(puUKAIMiA B COBPEeMEHHOM JiedeOHOM TMpolecce M MeIUIUHCKOM
000py10BaHMH, BKJIIOYasi HHTEIrPATHBHbIE BEPCHH

B o6macTu WMHHOBAIIMOHHO OPHEHTHPOBAHHBIX B MEIUIIMHE TEXHOJIOTHM
MpOLECC BHEAPEHHUS] HMHHOBAIMKA  CYIIECTBEHHO 3aTPYJIHEH, BCIEIACTBUE
HEOOXOJIMMOCTH Ha BCE CKOJIBKO-HUOYAb MPUHIUITHAIHHO HOBBIE TEXHHUUYCCKUE H
TEXHOJIOTUYECKUE PEIIEHHUS], & TAK)KE HAa HOBBIE, KOMIIO3UTHBIE U HAHO-MaTEePUAIIbI
MOJTYYUTh pa3pelIeHus] Ha IPUMEHEHHUE B JISYCOHON M KIIMHUYECKOU MPaKTHKE.

Pucynok 10. Moaens 31eMeHTa MTHHOBALIMOHHOTO YCTPOWCTBA

OO6sacTh UCHOJIB30BAaHUSI MHHOBAIMI BCEX BUJOB KakK MPAaBUIIO MPEIEIbHO
HACBIIIEHA BCEBO3MOXKHBIMM TPAAMIMOHHO MCIOJIB3YEMBIMA TEXHUYECKUMHU
pELIEHNAMH U MaTepuajaMy TaK 4TO MHHOBAI[MOHHBIE U3MEHEHUS BCEX TUIOB IO
YCJIOBUSM BHEIPEHUS IOJDKHBI aJalTUPOBATHCS M COYETAThCA C TPAIULMOHHBIMHU

TCXHOJOTIMAMU N MaTCpUuaiaMu.
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Pucynok 11. Mogenb 31eMeHTa HHHOBAIHOHHOT'O YCTPOMCTBA

B undpactpykTypHbIX U 0a30BBIX pEHICHUSX, B TOM YHUCJIE U HUMEIOIIUX
BCIIOMOTaTebHOE 3HA4YCHUE, MPaBUIIbHBbICE U KOOPAUHUPOBAHHBIC TapMOHUYHBIC

COYCTAHHA MCKAY IJICMCHTaAMU.

Pucynok 12. Mopenb 31€eMeHTa MHHOBAIMOHHOTO YCTPOMCTBA
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Cucrtembl Ha BCeX YPOBHSX, BOOOILE ONPEEISIIOT yCIEX MHHOBALMOHHOIO
mpolecca B COYETaHWU C BCe MHMPACTPYKTYpOH U AM3AHEPCKON apXUTEKTYpOi
000py10BaHUs U CIIELUATIBLHOIO HHCTPYMEHTAPUSI.

Pucynok 13. Mopens 31eMeHTa MTHHOBAIIMOHHOTO YCTPOUCTBA

B 1nenom, MHHOBALMUM — JTO HE CAMOLE/Ib, LEHTpadbHas LEIb BCETO
MHHOBAI[MOHHOTO IpOLecca, — J3TO IIOJYyYEHHE KOHEYHOIO pe3yJibrara oT
BHEJPEHHUSI MHHOBAIIMOHHBIX UCH Ha TAKOM YPOBHE, KOTOPBIi MO3BOJIUT TOOUTHCA
KayeCTBEHHOI'0 YyJIyYlIEHUs] BCEX I[apaMeTpoB JIEYEOHOro Mmpolecca, Ipu
COXPAaHEHUU INPEEMCTBEHHOCTU TEXHUKU, TEXHOJIOIMU U MATEPUAJIOB, BKIIOYAs U
pPacxoJHbIE MATEPUAJIBI.

B nmpuHmmMne, s mpeanosarar0 paccMOTPETb HEKOTOPBIE peallbHbIC
3aBHCHUMOCTH MEXAY 3TUMHU 3JIEMEHTaMH U IPOBECTH aHajIu3 0a30BbIX METOJOB U
CXEM IO aJanTallid WHHOBALMOHHBIX PEIICHUNM W MAaTE€pUaIOB B CTPYKTYpE H
B3aUMO3AaBUCUMOCTIX MEXAY TPAJIULMOHHO WCIOJB3YIOIUXCA TEXHOJIOTHH,
[IpUEMOB U MaTEPUAJIOB.

J1o HeraBHEro BpEMEHHU, KOIJa MHHOBALIMOHHBIN MPOLECC IPAKTUYECKH BEJIU
CHELUATKNCTBI B 00JIACTU MEJUUMHCKUX TEXHOJOTUHA U MaTEpUAIOB, HE UMEIOIINE
OIPEIEIEHHOTO OIBITA U HABBIKOB B KOMIIBIOTEPHOM MOJCIMPOBAHUU U UMUTALUU
MIPOLIECCOB, BHEAPEHUE BEIOCH MO (DAKTY MOJOKUTEIbHBIX PE3YJIbTaTOB UCIIBITAHUN
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U UCCIeNoBaHUM. /[0CTaTOYHO JTOITO M HE BCET/IAa YCIEIIHO BEJICS TUAIIOT MEXKIY
KOHCEPBATUBHO HACTPOCHHBIMU CIICIIMAJINCTAMU U HOBATOPAMHU, ITPUYEM HE BCEraa
B I10J1b3Y HOBATOPOB.

[IpakTUKM HaXOOWUIWCh B PEKUME OXKHUAAHUS TAKUX PEUICHUM, KOTOPbBIE
OJIHO3HAYHO MOTJIM [I0Ka3aTh pEaTbHO BO3MOXHBIE U DPPEKTHUBHBIE MYTH
BHEJIPEHUS] MHHOBAIMA O€3 MajeHlliero CymecTBEHHOro HapylleHusi OanaHca
CTaOMJIBHOCTH TEXHOJOTUYECKUX TIPOLIECCOB.

Pucynok 14. Mopens 31eMeHTa MTHHOBAIIMOHHOTO YCTPOWCTBA

K YeCcTH CTOPOHHUKOB MHHOBAIlMOHHOTO peoOpa3oBaHus
TEXHOJIOTMYECKOTO TNepejiena CleyeT OTHECTU TOT (akT, YTo 3a MOCIIEAHEE BpeMs
MOSIBUJIOCH HECKOJIBKO KOMIUIEKCHBIX PEIICHUH 1Mo 0e300JIe3HEHHOMY BHEJIPEHUIO
MHHOBAIIMOHHBIX TEXHOJOTMH B pealbHbIX YCIOBUSAX U OOCTOSTEIHCTBAX
COBPEMEHHOW MEIOULIMHCKOW J1a U HE TOJBKO HAayKM M NPAKTUKU. S| HaXoxy
HaubOosee NpUEeMJIEMbIM KOMIUIEKCHbIE HWHTETpaTHBHBIC pPEIICHHs, B paMKax
MPEUIOKEHUM, COAEPKAIMXCSI B €ro MNPEIbIAYIIAX HAyYHO-TEXHOJIOTUYECKUX
nyOnukanusax. Bee 3agaun mo KOMIUIEKCHOMY MPOTHO3HPOBAHUIO TEXHUYECKHX
napaMeTpoOB M XapaKTEPUCTHUK pEIIAIOTCA € YYETOM JUMHAMHUKUA pa3BUTHS B
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poleccax IPOTHO3UPOBAHUSA BO3MOXKHBIX PpE3YyJIbTATOB C HCIOJIb30BaHUEM
HCKYCCTBEHHOT'O MHTEJUIEKTA U NCKYCCTBEHHBIX HEUPOHHBIX CETEM.

IIpexne Bcero, TO, 4YTO BBITOJHO OTIMYACT OTU MPUHUMUIIAAIBHBIC
MPEIOKEHUS U pa3pabOTKU OT AaHAJIOTMYHBIX MPEIIOKEHUN APYTHX aBTOPOB, —
3TO  WMpoKasg MiuaTpopmMa Juid  3KCHEPUMEHTAIBHOIO  KOMIIBIOTEPHOIO
MOJICJIMPOBAHUS, BO3HUKIIAS OJlaroapsi pa3HOCTOPOHHEMY U IIyOOKOMY 3HAHUIO
OCHOBHBIX IPUEMOB U METOJIOB CUCTEMHOI'O U KOMOMHATOPHOI'O KOMIIBIOTEPHOIO
IIPOTHO3UPOBAHUS M MOJEIHUPOBAHUS B pPAaMKax CMEKHBIX WHHOBAL[MOHHBIX

IMpOoLcCCOB, B TOM YHUCJIC N HA CThIKAX OCHOBOIIOJIAIatOINUX AUCHUIIIINH.

Pucynok 15. Mojenb 31eMeHTa UHHOBAallMOHHOT'O YCTPOMCTBa

[Tpu aHanmm3e Bcex MPEMIOKEHHBIX B CBOMX MHHOBAIIMOHHBIX ITyOJIMKAIIAIX
11 HOBaTOPCKMX MEAUIIUHCKUX TEXHOJOTUH, 51 BBIABUT A0 UCKITIOUUTEIBHO BayKHBIM
JUISL pEIISHHsI POOJIEMBbI Te3UC — KOMOWHATOPHAs CTPYKTypa KaXkKJA0ro pelieHus,
TO €CTh TAPMOHUYHOE COYETAHUE U B3AUMHOE JOMOJIHEHUE MEXKTY TPAIAULMOHHBIMHA
TEXHOJIOTUSIMU ¥  MaTepualaMd W  WHHOBALIMOHHBIMU  TEXHOJIOTUSIMU U
MaTepualiaMi, B OCHOBHOM KOMNO3UTHbIMU. [Ipy4éM M3 MOMX NPEIIIOKEHUU,
NPUHIIUIHAIBPHO Ba)KHA UMEHHO TCHJICHIIMS — WHHOBAIIMOHHAS TpaHChOpMaIus
MPOIIECCOB MMPOTHO3UPOBAHUS XapaKTEPUCTUK UHBECTUPOBAHUS B UHPPACTPYKTYPY
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YMHOIO O0BEKTa M B €ro pa3BUTyl0 KOMOMHUPOBAHHYIO HAJCUCTEMY C
B3aMMOCBSI3aHHBIMU ITOJCUCTEMAMH.

[lopsimok ¥ mpoueccel HMHTErpalud W BCEMEPHOM aJanTallid  HOBBIX
MaTEepUAIIOB U TEXHOJOTHUYECKUX NMPUEMOB B CPEIE U YCIOBUAX CYIIECTBYIOUIUX U
UCIIBITAHHBIX ~ TEXHOJOTMH W  MarepualoB, KOTOpas  MOJArOTOBIEHA K
TpaHCHOPMHUPOBAHUIO CBOWCTB M BO3MOXKHOCTEH Ha HOBOM, WHHOBAITMOHHOM
ypOBHE OOECHEYMBAIOT COOTBETCTBME HOBBIX TEXHOJIOTUH TpeOOBaHUSAM MU
XapaKTEpUCTUKAM YMHBIX TeXHOJOTWU. [IpHHATHE 3THX TEHIEHLIMM IO3BOJINJIO
y4eCTh NOTEHIMAI IOCIEAYIOIIEr0 pPAa3BUTHS MaTEpPUAIOB, KOHCTPYKLUUH H
TEXHOJOTHYECKUX TMPUEMOB U IUJIABHO TIEPEHTH, HAmpUMep OT THOKHX H
IPOHULAEMBIX, OOBEMHO-MOPUCTBIX CHUCTEM M MaTepUAIOB K TaKUM K€ IO
XUMHYECKOMY COCTAaBY M CBOMCTBAM MaTepuaiaM, HO TBEPABIM.

Pucynok 16. Mojienb 31eMeHTa HHHOBAIHOHHOTO YCTPONCTBA
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Kpome Toro, Takoil NpUHIMNUATIBHBIA MOAXON K NPUMEHEHHUIO HOBBIX
KOMIO3UTHBIX MaTE€PHAIOB B HOBBIX AaIIUIMKAIMSAX C COBEPIICHHO HEOOBIYHBIMU
CBOWCTBAMHM U XapaKTEPUCTUKAMH, IIO3BOJIAET CO3[aTh HOBBIE MEIUIMHCKHE
npuOOpbl ¥ HHCTPYMEHTHI C TpeOyeMbIMH B COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUSIX MapaMeTpaMH.

Ecin o06patuTe BHUMaHHE Ha TO, YTO KPOME HOBEHIIMX KOMIIO3MTHBIX
MaTepHajoB, B TPUPOAE HUMEIOTCA HWCKIIOUUTEIFHO LEHHBIE HaTypalbHbIC
MaTepuaibl, TO MPUMEHEHHWE TEHACHLUUN, HM3JO0KEHHBIX B MOUX MPEIbITyIINX
MyOJIMKauUsIX, MO3BOJSET TAKXKE CO3aTh FAPMOHUYHOE COUYETAHUE MEXIY JABHO
M3BECTHBIMH TPUPOJHBIMH MaT€pHalaMd W MHOTOKPAaTHO TPOBEPEHHBIMH
KOHCTPYKTOPCKUMH M TEXHOJIIOTUYECKUMHU PUEMAMH.

Ha ¢otro B Hauane Hacrosuieil NyOJMKanuu IOKa3aHO HWMEHHO TaKoOe
INPUMEHEHUE HaTypaJbHOTO alllOMOCHUJIMKaTa — IIe0JIMTa B JIaDOpaTOpHOM
MOJTOTOBKE BOJBI JJIsl, HAIPUMEP OTMBIBKH MOBEPXHOCTH Tela MAIMEHTOB IS

IMOCJICAYIOLICTO JIe4eOHOro mponecca.

Pucynok 17. Moaens 31eMeHTa MTHHOBAllHOHHOTO YCTPOMCTBA
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[IpuBeneHHbIE MOEIN TTOKA3BIBAIOT, YTO, OA3UPYSICh Ha OOLIUX MPUHIIUIIAX
WHHOBAallMOHHOIO JM3aiiHa, KOTOpbIE S NPEMIOKHI, MOXHO B paMKax
TPaJAUIIMOHHON (POPMBI U KOHCTPYKIIMH, HATPUMEP HOHHOTO OOMEHHOTro (hUIbTpa,
[P MOMOIIY HATypaJbHBIX M COBEPIICHHO OE30MAaCHBIX MAaTEpHUajOB, MOJYYHUTH
MPAKTUYECKU UJICATbHBIM KOHEUHBIH PE3yJIbTaT ¢ HEOOBIYHBIMHM MapaMeTpaMu U

CBOMCTBAaMH:
o IIOJTHOE OTCYTCTBHE B IIPOLIECCE XMMUYECKUX PEareHTOB
J MCIOJIb30BaHUE TPUPOJIHBIX HOHHBIX ~-OOMEHHBIX KOHJUIUH y 1Ie0IHUTa
o IPOMaJHBIN MOTEHIMAT YHUKAIbHOW OOMEHHOM EMKOCTH Yy LIEOJIUTA, B

TOM YHUCJIE U AJISI OYUCTKH KUAKOCTEU C PaJUOAKTUBHBIM 3apAKCHUEM.

[Tpu Takux nu3ailHEPCKUX TEHIEHUHUAX B KOPHE MEHSIOTCA U TpeOOBaHUS K
caMOMy JM3aifHy, KOTOpPbIE MO3BOJISIOT IIUPOKO BHEAPUTH B MPOIECC pa3padOTKU
METO/bl U TPUEMBI KOMITBIOTEPHOTO MOJETUPOBAHHUS.

Pucynok 18. Moaenb 31eMeHTa MTHHOBALIMOHHOTO YCTPOKUCTBA

[IpennoxeHHblE aBTOPOM HACTOSIIEW KHUTM KOHUENTYAJIbHBIE PEIICHUS
MO3BOJISIFOT B IIPOLECCE JANBHEUIETO PAa3BUTHUA, HAIPUMEDP YTJIEPOI-YIIIEPOIHBIX
KOMITO3UTOB B BHUJIE€ TKAHU, - B CIIPECCOBAHHBIC U3 ATUX TKAHEHN TBEpIbBIC ETANH,
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KOTOpPbIE MMEIOT COBEPIICHHO HEOOBIYHBIE CBOMCTBA M OTKPHIBAIOT HOBBIC
MHHOBALMOHHBIE BO3MOKHOCTH B JIEUEOHOM M COITYTCTBYIOLIUX MPOLECCAX.

Jns  Takux MarepualioB HOBU3HA U MPEUMYIIECTBO COCTOST B
UCKJIIOYUTENFHO BBICOKOW TEMIIEPaTypHOM CTOMKOCTH, - BO3MOXKHOCTb Pa0bOTHI B
yCIOBUSIX OKpYy-karomux temmeparyp 110 4000 rpaxycos no Llenbcuro.

Je3undexuus mnpu  TakMx ~ TeMIeEparypax IO3BOJSE€T  aOCOJIOTHO
rapaHTUPOBAHHO YHHUYTOXHUTH BCe OaKTepuU, BUPYCHbIE OOpa3oBaHUS U ApPYTHe
BAPUAHTHI 3arPA3HEHUN UHCTPYMEHTAPUSL.

Ha crnegyromux Monensx NPEeACTaBICHbl MacCCaKUPYIOIIUE TOJIOBKH, B
KOTOPBIX BCE AETAJM, B TOM YHCJI€ M MACCAXKHBIE IUTyH)KEPbl M3TOTOBJIEHBI U3
CIIPECCOBAHHOM YIJIEPO-yTIE€POTHON TKAHHU.

Takyro TeHAEHUMIO Ju3ailHa npuOopa M METOAMKM €ro NpHUMEHEHUS,
XapakTepU3yrT UMEHHO BO3MOKHOCTH HMCIOJIb30BAHUSI BCEX HOBBIX COYETAaHUM
CBOMCTB M KAaue€CTB HOBBIX MAaTEpPUAIOB M HUX MPOU3BOIAHBIX COYETAaHUH C
TPAOUUHUOHHBIMU MaTepUalaMd W MNpuE€MaMU HX [PUMEHEHUS B CUCTEMHOM
U3alHe.

Pucynok 19. Mojens 31eMeHTa UHHOBAallMOHHOT'O YCTPOICTBA

[TpuHuunuanbHass BO3MOXKHOCTh BOOOIIE BO3HMKHOBEHHUS TaKOro poja
TEXHUYECKUX PEIIEHUH MOSBUIACh NpH Oa3sMpOBAHMM BCEX CTAaJUM U ITANoOB
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mpolecca pa3BUTHS TMPOEKTa Ha TMPOACKIAPUPOBAHHBIX B Oojiee paHHUX
myOJIMKaIUsAX aBTOpa HACTOSIIEH KHUTH MPUHIMIAX KOMOMHATOPHOTO AM3aiiHa U
MIPOrPaMMHOTO-MOICIMPYEMOTO CEJIEKTUBHOTO IMOJA00pa CaMUX HMHHOBAIMOHHBIX
MaTEepUajOB U UX UHTErPATUBHBIX COYETAHUNA U MOIU(DUKAIIIA.

Jlaree B KauecTBe MpHMeEpa pacCMOTPUM JTU3ailH BEPCHH, MOCTPOCHHBIX Ha
MeToaax u 3ddexrax bepHyM cucTeM JTOKaTbHOW, MECTHONH BUXPEBOW OYMCTKU
MOBEPXHOCTH TeJlla TMAaIMeHTa, MPU TOJArOTOBKE JIe4eOHOTO BMEIIATEIhCTBA.
Matepuanom A U3roTOBJICHUS JeTallell TOKa3aHHOTO YCTPOIMCTBA CIY>KUT TOT )K€
CIIPECCOBAHHBIA YTIEPOA-YTIEPOAHBIA KOMITO3UT, Kak OBUIO CKa3aHO BBHIIIIE,
MO3BOJIAIOIINN BECTH HCKIIOUUTEIBHO 3(PPEKTUBHYIO OUHUCTKY U JAC3HH(PEKIUIO
KOHTAKTHBIX 3JIEMEHTOB.

[IpuBeneHbl TONBKO HECKONBKO MPUMEPOB, KOTOPHIE JIOCTATOYHO SICHO
MOKA3bIBAIOT TPABUIBHOCTh TEHACHIWKA W TIPUHIIMIIOB [W3alilHa W CEJICKIUU
KOHCTPYKTHUBHBIX MaTepUajoOB Ul UX JajbHeHmel MoaupuKaug 1 ONTUMHU3ALNN
CBOWCTB U BO3MOKHOCTEH.

Pucynoxk 20. Mojienb 371eMeHTa HHHOBAIIUOHHOTO YCTPOICTBA

20



Kak mnokazana nu3aiiHepckas MNpakTUKa JJIs TaKUX IPUCIIOCOONIEHUH H
YCTPOMCTB, KOTOPbIE MOXXHO OTHECTH K BCIIOMOTATEIIbHOMY MEIULUHCKOMY
00Opy/I0BaHUIO, OCHACTKE M HMHCTPYMEHTapHIo, HamboJjee Ienecoo0pa3Ho IpU
AU3aiiHe MCIOJIb30BaTh COBPEMEHHBIE BEPCUU KOHCTPYKTOPCKUX MPOTPAMM CEPUU
Solid Works.

B03MOXXHOCTH U1 CTPYKTYpPHOTO aHalIM3a YPOBHS M KauecTBa JU3aiiHa yKe
3apaHee 3aJI0)KEHbl B NPOrpaMMbl U BCE HAKOIUICHHBIE JaHHbIE M MapaMeTphbl,
MO3BOJISIOT 3(P(PEKTUBHO NPUMEHUTH 3TH CBEICHHS B MapajuleIbHOM IpoLecce
KOMIIBIOTEPHOTO MOJEJIMPOBAHMSI, MAJIsl BBISICHEHUS NPAaBUIBHOCTU IPUHATHIX
TU3aMHEPCKUX PELICHNMN.

Kpome Toro, B ciywae Hanuuus A8 (GOpMUpOBaHMs Ju3aiiHa BceX
HEOOXOMUMBIX JUIS 3TOTO TEXHHUYECKUX TPEeOOBaHMUI, TEXHUYECKHX YCIOBUUA H
JOKAJIbHBIX CTaHAAPTOB, OTAEJbHBIE KPUTHYHBIE TPEOOBAaHUS M KOHTPOJIbHBIE
napameTpbl 3anoxkeHHble B Solid Works mo3BosisitoT HMcnonb30BaTh BHYTPEHHHE
pe3epBbl ATOM mporpamMmsl Al Oojee AETaIbHOro IpoLecca KOMIIbIOTEPHOTO
MOJICTTMPOBAHUS €IIé Ha dTanax Tak, Ha3bIBAEMOT0 MO3THETO ANU3aifHA.

B cnyuae, ecnu kaxxnas Aeranb pa3pabOTKH UTPAeT HE JIEKOPATHBHYIO, a
NPUHLIUINAAIGHYIO POJb B OOECHEUYEHWH HOPMAIBHOTO (YHKIIMOHUPOBAHUS
npudopa WM IPUCTIOCOOJICHHS UITM MHCTPpYMEHTapusi, To nporpamma Solid Works
MO3BOJIAET BECTU JIETAIIBHOE U JIOKAJIbHOE MOJCIUPOBAHHUE U JJIS JeTaI UM y3I1a
U3 HECKOJIBKUX CBS3aHHBIX (PYHKIIMOHAIBHO JIETaJICH.
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Pucynok 21. Mopenb 31eMeHTa MTHHOBALIMOHHOTO YCTPOUCTBA

Emé onaum paktopom, CymecTBEHHO 00JIEr4aronuM BO3MOKHOCTH BEJCHUS
YCTaHOBOYHOTO M CEJEKTHBHOTO MpOLEcCa KOMIIBIOTEPHOIO MOJIEIUPOBAHMS,
SIBJISIETCS MPUMEHEHUE JJIs1 TU3aiiHa UMEHHO KOHCTPYKTOPCKHUX, a HE rpaduuecKux

MIPOTPaAMM.
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JlocTHKeHHe NAeaTbHOr0 KOHEYHOI0 pe3y/bTaTa MPH HCIOJb30BAHNH
AKTUBUPOBAHHBIX YIJIEPOA-YIJIEPOJAHbIX TKAaHeH M HX HWHHOBAIlHOHHBIX
Moau(pUKAIMA B COBPEMEHHOM JieyeOHOM TMpomecce W MeIUIHHCKOM
000py10BAHMH, BKJIIOYasi HHTEITPATHBHbIE BEPCHH

basupysice Ha BapuaHTax NOPOTHO3UPOBAHUS JWHAMUKUA  Pa3BUTHSA
TEXHOJIOTUH MPEIJIarar0 B Ka4e€CTBE MIPUMEPOB PsiJl MHHOBALIMOHHBIX MEIUIIMHCKUX
MIPOEKTOB, 0A30BBIM PEIICHUEM KOTOPBIX SBJISIETCS DJIIEKTPOMArHUTHAs PE30HAHCHAS
CIIEKTPOCKOTIUSI.

Ipoext Ne 1 TexHUKa M TEXHOJOTHsA O0CCKOHTAKTHOIO KOHTPOJIA H
KOMIIVIEKCHOM OLICHKH COCTOSHUSI KPOBH

Pucynok 22. Moaenb cucteMbl

B 3ToM mnpoekTe OCHOBOHl ero 0a30BOM TEXHOJIOTMM SIBISETCA (PEHOMEH
YyBCTBUTEIBHOCTH MAarHMTOPE30HAHCHOTO CEHcopa K JHOBIM H3MEHEHUSAM
MPUPOIBI KUIKOCTU. METO0JIOrUsI TEXHOJIOTMYECKOTO MPUHIMIA 0TpadoTaHa Ha
OMBITAaX IO OLEHKE KOMIIO3MIIMOHHOI'O COCTOSIHHSI BOJBI, B KOTOPYK) BO BpeMs
OMNBITOB BBOJWJIM MPEIBAPUTEIBHO B3BEIICHHBIE IEMEHTBI, U CEHCOpP a0COJIFOTHO
aJICKBaTHO pPearupoBajl Ha MHUKPOCKOIIMYECKHE H3MEHEHUS B MX COCTaBE H
ONPENEISI XapaKTEP U3MEHEHUN B BCEU CMECH.

CeHcop uMmeeT BHUJ KOJbLEOOPA3HOTO COJICHOW/AA, BHYTPb KOTOPOTO st
MU3MEPEHUS IOMEIAETCS Najell.
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[IpenBaputenbHO B MPOLECCOP CEHCOpa BBOJAUTCA CTAaTUCTUYECKAs
uH(pOpMaIUs O pEaKlUK CEHCopa Ha COCTaB KPOBH, MOJTHOCTHIO COOTBETCTBYIOIIEH
CTaHJApTy MW TPUBSA3AHHOW K HWHIUBUIYAIbHBIM OCOOCHHOCTSIM 4YeJIOBEKa,
KOTOPOMY 3TOT TECT NPOU3BOJIUTCA.

B ciyyae coBnajzieHusi curtaia cencopa ¢ (opmoii, ypOBHEM U YaCTOTHBIMU
XapaKTEepPUCTUKAMU pPE30HAHCA, YPOBHEM JUAJNEKTPUYECKOW IMPOHUIAEMOCTH,
IIPOBOJIMMOCTH Y KUCJIOTHOCTH 3TAJJOHHOT'O CUTHAJIA, Ha TabJio mpubopa 3aropaercs
3€JIEHBIN CBETOAMO/I U 3TO 03HAYAET, YTO COCTOSIHUE KPOBU COOTBETCTBYET ATAJIOHY.

B cnydae BBISIBAEHHBIX OTJIMYHMII OT HOPMbI, BECOBBIM SKBUBAJICHTOM YETO
SBJISIETCS CUTHAJI OT BBEJICHUS B KOHTPOJIbHBIN 006EM (0.000 001 rpamma, Hanipumep,
NOBAapEHHOM COJIM, 3arOPaeTCs KPACHbIM CBETOAMO/ M 3TO O3HAYAET, UTO B COCTABE
Y COCTOSTHUU KPOBH BBISIBIICHBI U3MEHEHHUS, IOCIIE YE€r0 HEOOX0AUM J1abOpaTOPHBIMA
aHaJIu3 KPOBH.

Ha3Banue nmpoekTa: MOOUIIBbHBIN OECKOHTAKTHBIM MPUOOP 711 KOHTPOJIS U
CPaBHUTEJIBHOU OIIEHKU OOILIET0 COCTOSIHUSI KPOBU

IIngp npoexra: HayuyHo-nccnenoBarenbckas U ONBITHO KOHCTPYKTOPCKas
pabota

Ha3nauyeHue, nesb U CyIIHOCTb MPOEKTA:

[IpoekT npenHa3HauYeH AJIsi KOMIUIEKCHOTO UCCIEA0BAHUS TEXHOJIOTUMYECKHUX
BO3MOYKHOCTEH CpPaBHUTEIHHOW JMCTAHIIMOHHOW TPOBEPKHM U HIACHTU(DUKAIIAN
oOIIEro CcocTOsiHUA KpOBU, Oe€3 B3ATHS MNpoObl KpPOBHM U 0€3 Kakoro-imdo
IPOHUKHOBEHUS B CHCTEMY OOECIeueHuUsI KPOBbIO OpraHu3Ma.

Bropoii sram mpoekTa JOKEH SBISATHCA ONBITHO-KOHCTPYKTOPCKHM H
JOJKEH 3aBEPIIUTHCS CO3AaHUEM MMPOTOTUIIA TPUOOpa /I MaCCOBOTO MOJIb30BaHUS
U JIOJDKEH O0ECHEeYMTh BO3MOXHOCTH MO €ro 3aBEPIICHHUIO MOJYYUTh MPUOOp ¢
AKCIUTYaTallMOHHBIMU XapaKTEPUCTUKAMHU MPUTOAHBIMU, I TMPOBEACHUS ILUKIA
KJIIMHUYECKUX UCTIBITAaHUM MpruOopa B MOJTHOM 00bEME.

IpyHIMNMATBbHBIE OTJINYNS POEKTA:

B pesynbrare peannzanuu npoekTa, co3naérca npudop MaccoBOro CIpoca U
NPUMEHEHUS, o0JTaaronii TOYHOCTBIO, MPUCYIIEN JIOPOTOCTOAIIM
1abopaToOpHBIM IpUOOpaMm.

24



[Tpubop no3BoJseT B KOPHE U3MEHUTH MOJIOKEHUE J€JI C UHAUBUIYaIbHBIM
MOHUTOPUHIOM COCTOSIHUSA 370POBbsI, U €0 UCIIOJIb30BAHUE JOJIKHO CYLIECTBEHHO
HOJHATHh YPOBEHb 3aLIUIIEHHOCTH IPAYKIAH.

[TpubGop wucnonb3yer 0a30BYyI0 HAHO-METPOJOTHYECKYI0 TEXHOJOTHIO,
KOTOpasi CEroAHs BOCTpeOOBaHAa B  MOJYNPOBOJHUKOBOM IPOU3BOJCTBE,
BCECTOPOHHE MCIIBITAHA M HMEET II0JHYI0 IIATEHTHYIO 3alIUTy W BBICOKHMU
JIMUEH3UOHHBIN IOTEHIHAI.

IIpenmyuiecTBa pa3padaTbiBaeMoOil TEXHOJIOTHM:

PazpabarbiBaeMasi ~ TEXHOJIOTHMS ~ OTKpPBIBAET  HOBOE  MEIUIIMHCKOE
TEXHOJIOTUYECKOE-METPOJIOTUUECKOE HAIIPABICHUE, B KOTOPOM BBICOYAWINIasi HAHO
YyBCTBUTEJIBHOCTh CEHCOPOB OO€CIeYeHa MPUHLIUIAMH 3JIEKTPOMATHUTHOIO
pe3oHaHca.

OTOT NPUHLMI IO3BOJISIET IMOJYYHUTh YyBCTBUTEIBHOCTh K HW3MEHEHHSM
o0mux KOHUEHTpauuii komnoHeHToB KpoBu B 0,000001 mummiurpamma, npuuém
KOHTPOJIb MOXET BECTUCH JTUCTAHLMOHHO U IIPU IOJHOM OTCYTCTBMM KOHTAaKTa C
UCIIBITYEMBIM OOBEKTOM.

[Tockonpky CTOMMOCTH MpUOOpPa HAaXOAUTCS B MacIITaOHOM (akTope
MPOJYKTOB MAacCOBOTO CIpOca, NpUMEHEHHE Npudopa HMEET CYyIIECTBEHHBIH
coruaabHbIN 3G (PEKT.

25



IIpoexT Ne 2 JIazepHasi 1 BOJIOKOHHO-ONITHYECKAs CHCTEMA BO3ACHCTBHS
HA KPOBbB € LeJIbI0 MOBbINIEHNS] KOHIIEHTPAIIUN FeMOTJI00UuHA

Pucynok 23. Mojenb cucTeMbl

Cucrema UCnosb3yeT METOAbl MArHUTHOW-PE30HAHCHOM TEXHOJIOTHUH JIJIS1 OH-
JJAaH KOHTPOJII M MOHUTOPUHIa KOMIUIEKCHOTO COCTOSIHHUSI KPOBM B MOMEHT
BO3JCUCTBUSL Ha HeE, Uil MPENOTBPALICHHUS IPEBBIIIEHUS I1apaMETPOB
JONYCTUMOTO  BO3JCHCTBHUS, BBI3BIBAIOIIMX B CJIy4ae MX MPEBBIICHUS
HECaHKIIMOHUPOBAHHBIE HEOOPATUMBIE JECTPYKTUBHBIC MTPOIIECCHI B HEH.

B octrajibHOM TEXHOJIOTHSI BO3JEHCTBHUS HaXOAUTCS B OOJACTU JEUCTBUS
TEXHUKHU KOHIICHTPUPOBAHHOW CBETOBOM OOpabOTKHM B Mpejenax omnpeneiaéHHOro
CIIEKTpa W JJIMHBI BOJIHBI, OMNPEACIEHHOW 4YacTOThl M XapaKTepa COUYETaHUS
HMMITYJIbCOB C IMKOBOM ONTUYECKOM MOIIHOCTBIO HA BEPIIMHAX ITUX UMITYJIbCOB.

Ha3panue mpoekra: npubop ¢ HHCTPYMEHTapUEM OJHOPA30BOTO
WCIIOJIB30BaHUs I CHEKTPAJIBHOIO CBETOBOTO BO3IEHUCTBHUS HA KPOBb, C LEJIBIO
MOBBIIIEHUS KOHIIEHTPAUU TreMOTrI00UHA

HIugp npoexra: HaydyHo-HncCineq0BaTENIbCKAs U ONBITHO KOHCTPYKTOPCKAs
paboTta

Ha3nauyeHue, HeJib U CYIIHOCTH NPOEKTA:
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[lenb, mocTaBiaeHHasi B MPOEKTE, — CO3JaHUE MOOMIBHOTO MEIUIIMHCKOTO
npulopa, KOTOpBIM Oa3upyercs Ha COBPEMEHHBIX HAaHO-METPOJIOTUYECKUX
OPUHLHWIAX W JOCTHXKEHHUSAX  CHEKTPAIbHO-ONTHYECKUX  TEXHOJIOTUWA IO
OTEpPaTUBHOMY BO3JICHCTBUIO HA KpoBb, Ipu 100% MOHUTOpUHTE €€ COCTOSHUS B
IPOLIECCE BO3/ICUCTBUS.

CoBMenieHne  (QyHKUMI ~ ONEPATHBHOIO  CIEKTPAIBbHO-ONTHYECKOTO
BO3JICMCTBUS C MATHUTHBIM -PE30HAHCHBIM KOHTPOJIEM COCTOSIHHSI KDOBU B PEXKUME
OHJIAMH, TMO3BOJISIET MOJYYUTh CTAOWJIbHBIN, O€30MacHbId U BCJIEACTBUE STOTO
BBICOKO?((EKTUBHBIN MPOILIECC BOCCTAHOBJICHUS >KU3HEHHO BaXKHBIX MapamMeTpOB
KpPOBH.

IIpyHUMNIMATBHBIE OTJINYHUS NPOCKTA:

OTnMYMTENBHBIMM TOpPHU3HAKAMM TNPOEKTa M Npubopa M TEXHOJIOTHH,
CO3JJaHHBIX B €r0 paMKaX SIBJISIOTCS KOHCTPYKTHBHAsi MPOCTOTA U HAJIEKHOCTH
npudbopa M HHCTPYMEHTapHs,  [O3BOJIAIONIME  MOJYYHUTh  HEOOBIYHBIN
NOJIOKUTENbHBINA PE3YJIbTAT, ITPU MOMOIIM UCIIOJIb30BAHUS BBICOKOTEXHOJIOTUYHBIX
CPEACTB, HMCIOJIB30BABUIMXCS PAHEE B IPOU3BOJACTBEHHBIX LEIAX, B YCIOBHSX
MacCOBOTO IMOJIYIIPOBOJIHUKOBOTO TIPOU3BOJACTBA C pPa3MEpPHbIM MaCIITAOHBIM
(bakTOpOM, HaXOASIIMMCS B 00JIACTU HAHO-METPOJIOTUH.

IIpenmymecTBa npeajiaraeMoi TeXHOJIOTHH:

[Ipenmaraemyo TEXHOJIOTMIO M CpelacTBa sl €€ HWHCTPYMEHTAJIbHOU
UMILUIEMEHTAMU XapaKTepU3YyIOT CIAEAYOIIME TPENMYILECTBA U XapAKTEPUCTUKHU:

o UCI0JIb30BAaHUE IIPOBEPEHHOTO 0A30BOT0 TEXHOJIOTMYECKOIO MaCCHBA.

o IpUMEHEHUE KOMIIOHEHTOB TEXHOJIOTUH U MPUOOpa, KOTOPHIE UMEIOT
AHAJIOTH, HAXOJAIIMECS B MACCOBOM MPOU3BOJICTBE.

o N0JIHAs TATEHTOCTIOCOOHOCTh TEXHOJIOTMH U €€ COCTaBHBIX 3JIEMEHTOB.

o npocToTa Mpubopa B IKCIUTyaTallud M JAOCTYIMHOCTh MPHUHIUIIOB €€
MIPUMEHEHUS ISl CIIELIMAIIMCTA CPEHETO YPOBHS 0€3 CrienaabHOM MOArOTOBKH.
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IIpoekt Ne 3 Cucrema 0eCKOHTAKTHOIO BO3AECTBUSI Ha CJIOM
MOJAKOKHOI0 KMPA C LeJbI0 ero 0e30nepanuoHHOro yaajJeHust

Pucynox 24. Mopenb cCuCTEMBI

DTta cuctemMa UMeeT pa3pabOoTaHHBIM anropuTm padboTel. B Helt QyHkimm
MarHUTHOIO PE30HAHCa BKJIKOYAIOT KOHTPOJIb B TPEXMEPHOU CHUCTEME KOOPAHMHAT
MecTa TEPMHYECKOIO0 BO3JCHCTBUS Ha CJIOW IOJKOXHOTO JHUpa, Hauboiee
YYBCTBUTEIBHBINA K TAKOTO pOjia BO3AECHCTBUIO.

KoHTpoib ¥ nogaepxkanue TeMreparypsl BO3AEHCTBUS TaKKE OCYLIECTBIEH
B OTOM aNIUIMKAalAW IIPM MOMOIIM BO3MOYKHOCTEM MATrHMTHOM -PE30HAHCHOU
TEXHOJIOTHH.

Ha3Banme mpoekta: mpuOOp ¢ HUHCTPyMEHTapueM U  CHUCTEMOH
MarHMUTOPE30HAHCHOTO AaKTUBHOI'O OHJIAiH KOHTPOJS JUIsi OECKOHTAKTHOIO
BO3JICICTBUSL HA CJOW MOJKOXHOTO J>KHpa C LENbi0 ero 0e30mepanruoHHOrOo
YAAJICHUS.
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IIu¢p npoexra: HayuHo-uccienoBarenbckas U ONBITHO KOHCTPYKTOPCKAs
pabora.

Ha3znauyeHue, nejab u CyIIHOCTb MPOEKTA:

[IpoekT npenHasHayeH A pa3pabOTKU TEXHOJOTHMH U O0OpYIOBaHMS JIs
0€30MepallMOHHOTI0  YAAJIEHUS CJIOS TMOAKOXHOIO JKHpa, C HCIOJIb30BAaHUEM
TEXHOJIOTUH, 0a3UPYIOIUXCs HAa (PU3UYECKUX MTPUHIIUIIAX MAarHUTHOTO PE30HAHCA U
COBPEMEHHOI HAaHO-METPOJIOTHUH.

[lexr mpoexkTa — co3gaHue MpUOOpa W KOMIUICKCHON TEXHOJIOTHH €Tro
NPUMEHEHUS, TTO3BOJISIONMX MPOBEJICHNE JIOKAIBHOW MPEelU3UOHHONW 00paboTKU
CJIOSI TIOJIKOKHOTO KHUpa 0€3 CIOKHBIX OMEPATUBHBIX JCUCTBUI, HE BBI3BIBAIOIINX
HUKAKUX MTOOOYHBIX 2P(DEKTOB.

CylHOCTh HPOEKTa — MPOBEACHUE HEOOXOIUMOI0o KOMILUIEKCAa Hay4HO-
UCCJIEIOBATEICKUX HCCIENOBAHUM W TOCIEAYIONasi OMbITHO-KOHCTPYKTOPCKAs
peanuszanus pe3yabTaToB 3TUX UCCIIEIOBAHUM.

I[puHOMNMadbHbIE OTJINYNS MPOEKTA:

[IpyHIMOWANBHBIMU ~ OTJIMYMSIMUA  MPOEKTa  SBJISIIOTCS.  BAapUAHTHI
UCIIOJIb30BaHUS METOJOB MAarHMUTHOW PE30HAHCHOM HAHO-METPOJIOTHH  JJis
MPELU3UOHHOM JIOKaIbHOM yIPABISIEMON U KOHTPOJIUPYEMOM TEILIOBOI 00padOTKH
B CJIO€ MOJAKOKHOTO KHUPA.

IIpeumyurecrsa npeaiaraeMou TeXHOJIOTUM:

[IpenmMy1iiecTBOM mpeajiaraeMoi TEXHOJIOTHU SIBIISIETCSI TOYHOCTh KOHTPOJIS
BCEX IMapaMETpOB IMpOLECCa, IMO3BOJISIIONIAS TOJYYUTh YAOBIECTBOPUTEIIbHBIN
pe3yibTar 00pabOTKHU, TPHU TMOJTHOM OTCYTCTBUM TMOPAKEHUS WM TMOBPEKICHUS
HeoOpabaThIBaeMbIX TKAHEH, YTO 0OeCIIeunBaeT MOJHYIO OS30ITaCHOCTh Mpoliecca.
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IIpoekt Ne 4 Cucrema MArHMTOPEe30HAHCHOM paHHeHd JUATHOCTHUKU
3apo:KIeHNs 3J10KA4YeCTBEHHbIX HOBOOOpa30BaHMM

Capsule sensor
for online monitoring of
the digestive system

Shield

Sensing coil

Power supply

PucyHnok 25. Moaenb cuctemMbl

Cucrtema uMeeT HECKOJIbKO ucnofiHeHuil. Hamboniee HoBaTopckasi GazoBas
OCHOBA CHCTEMBI — 3TO CIEIUAIBHOE HHIUBUIYaIbHO MOJI00paHHOE TI0 pa3Mepy
MarieHTa KOHTPOJIbHOE OenbE, BBIMOJHEHHOE W3 TKAaHW, HW3TOTOBICHHON U3
YTIAEPOA-YTIAEPOAHOTO KOMIIO3UTA, KOTOPBIN SIBISETCS TOKOIPOBOISAIIMM M IPH
CHEIUATHFHOM BUJIE TEKCTHIIBHOU CTPYKTYPBI OCHOB H YTKa, SBJISIETCS TIIOCKOCTHBIM
WJIA TIPOCTPAHCTBEHHBIM COJICHOUIOM.

HccnenoBanre NPOBOAMTCA TNpPU TOMOIIM pa3[eieHUs BCEH IUIOAan
TIOBEPXHOCTH TeJia MalMeHTa Ha KOHTPOJIMPYEMbIE 30HBI, OTPAKEHHBIA CUTHA OT
KOTOPBIX, CPABHUBAETCS ¢ KOHTPOJIHHO-CTATUCTUYCCKUM CUTHAIIOM, MOJYYCHHBIM
OT TapaHTUPOBAHHO 3/I0POBOTO MAIIMEHTA C TAKHM K€ Pa3MEPOM OJICHKIbI.

braromaps cBoiicTBaM KOMIIO3UTHOM TKaHU, €€ CTEPHIIM3AITUS TTPOBOIUTCS B
aBTOKJIABAaX WJIK MOKET MPOBOJUTHCS MIPH IMOMOIIY MHUKPOBOJTHOBOH 00paOOTKH.

BTtopoe ucnosnHeHrne cUCTEMbI UMEET JIOKATBHBIM XapaKTep M MPUBS3AHO 1O
KOHCTPYKIIMM CEHCOPHOW TPYMIBI K OmNpeneiaéHHOW (opme TOBEPXHOCTH Tea
nanueHTa, Hamoosiee 0aM3Koil K obcienyeMoMy oprany. CpaBHEHUE CUTHajIa OT
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3I0POBOI'0 KOHTPOJIBHOI'O OPTaHa C IMOJKOHTPOJIBHBIM IO3BOJISIET CIENATh BBIBOJ O
BO3MO>KHOCTH BO3HHKHOBEHHSI 3JI0KaYECTBEHHBIX HOBOOOPA30BAHMIA.

Ha3Banme mpoexkra: npubop ¢ HMHCTpyYMEHTapueM Jjsi OECKOHTAKTHOIO
PE30HAHCHOTO  KOHTPOJII WM KOMIUIEKCHOM  JUArHOCTUKH  3apOKIACHUS
3JI0Ka4€CTBEHHBIX HOBOOOPA30BaHUI B OPraHU3Me

IIndp npoexkra: HayuHno-nccnenoBarenbekas U ONBITHO KOHCTPYKTOPCKas
paboTta

HasnayeHnue, nejib M CyIIHOCTD IIPOEKTA:

[TpoexkT npeaHasHaueH Ui CO3JaHMsI TEXHOJIOTMH M Npubopa, KOTOphIE
MOTYT  O0€CHEeYHWTh  PaHHIOK  Pa3MEpPHYI0  JIMarHOCTHKY  3apOKIEHUs
3JI0Ka4€CTBEHHBIX HOBOOOPA30BaHUI B OPraHU3ME.

Ilens mpoekra — co3gaHue NpuOOpa U TEXHOJIOTMH €ro NpHUMEHEHHS,
0a3upyOUIMXCSd Ha COBPEMEHHOM OECKOHTaKTHOM HaHO-METPOJOTHYECKOM,
MarHATHOW  -pE€30HAHCHOM TIpynne TEXHUYECKUX  PELICHUH, HUMEIOIIMX
4yBCTBUTEIBHOCTb, IIO3BOJISIOLLY O BBISIBUTH " UACHTU()ULIMPOBATH
HOBOOOpa3zoBanus pazmepamu B 100 anrctpem, npu Bece 0,000 001 munmnurpamma.

Taxoii ypoBeHb UyBCTBUTEIBHOCTH [TO3BOJISET BBIIBUTH HOBOOOpPA30BaHUs Ha
CaMbIX PAaHHHUX CTaAUAX BO3HUKHOBEHHs W HA4aTh JICYEHHWE N0 BO3HUKHOBEHUS
HEOOPATUMBIX NOCIIEACTBUM.

IIpyHUHMIMANbHBIE OTJINYUSA NPOEKTA:

[IpoekT  oTiaMYaeTrcss  NPUHUMIKAAIBHOM  HOBM3HOM  0a30BBIX U
BCIIOMOTATEJIbHBIX TEXHUYECKUX PELICHUN.

TexHudyeckne peneHus, IOJOKEHHbBIE B OCHOBY IPOEKTA, IOJHOCTHIO
00Jagar0T MUPOBOM HOBU3HOM U HE UMEIOT aHAJIOTOB B MUPOBO MPAKTHKE.

B mnpoekte HCHONB3YIOTCS TEXHUYECKHE PEIICHHs, peal3yeMble MpH
MOMOIIY KOMIIOHEHTOB U MaT€pHaJIOB, BHIITYCKAIOUINXCS CEPUIHHO U HE TPEOYIOLIUX
JUISl IPOM3BOJICTBA Pa3pab0TKH CHEMATIbHBIX TEXHOJIOTUH.

IIpeumyuiecTsa npeaiaraeMou TeXHOJIOTUM:

[IpenMyIecTBOM NPEMIOKEHHON TEXHOJOTUH SIBISETCS  YHUKAJIBHBIN

YPOBEHb UyBCTBUTEILHOCTH, KOTOPHKIN omnpeaenseT e€ 3 (HEeKTUBHOCTS.
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IIpoekt Ne 5 cucTreMa MarHMTOPEe30HAHCHOW PpaHHel JTHATHOCTHKU
CHUKEHUS KOHLEHTPALMH KAJbIUA B KOCTAX

Pucynok 26. Mojenb cucteMbl

Cucrtema aHaJOTUYHA MO KOHCTPYKIMHM CEHCOPHOTO Oelbsi cUCTeME paHHEeH
JMArHOCTUKH 3apOKJIEHUS 3JI0KaUeCTBEHHBIX HOBOOOpA30BaHUM, ¢ TOW pa3HUIEH,
YTO KaK CTaTHCTUYecKas 0a3a Juisl CpaBHEHHUs, NMPUHUMAETCA aHaJIUTHYECKas
uH(pOpMaIUs OT KOHTPOJISI KOCTHOM TKaHU ¢ HOPMAJIbHBIM COJIEP>KaHUEM KaJbIIHS.

Ha3Banme npoekra: npubop ¢ HHCTpyMEHTapueM AJi1 IpodUIaKTUIeCKon
JMArHOCTUKH U 00CTIEI0BaHUS YPOBHS KOHIICHTPAIIMH KaJIbLIKS B KOCTSIX

IIugp npoexra: HayuHo-uccienoBaTenbckas U OMBITHO KOHCTPYKTOPCKAs
pabora

Ha3navenue, nesib M CyIIHOCTDH NPOEKTA:

[IpoekT npegHa3zHayeH [l UCCIE0BAaHUS OCHOBHBIX IPUHIIUIIOB U CO31aHMS
TEXHOJIOTMM Ul NPO(PUIAKTUYECKON TUArHOCTUKU H3MEHEHUI KOHLIEHTpaluu
KaJIbLIUSI B KOCTHOW TKaHWU;

Ilenp mpoekTa — CO3/aHUE YHUBEPCAJIBHOIO MHpudopa, CIOCOOHOTrO
yJIaBIMBATh U3MEHEHN KOHUeHTpaunu B npeaenax 0,000001 mummurpamma.

IIpuHUUNHATbHBIE OTINYHS NPOEKTA:
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IIpoeKT OTIIMYAeTCs OCHOBHBIM TE€XHOJIOTMYECKUM IPUHLUIIOM, B KOTOPOM
IIPY NIOMOIIM METOJOB M CHCTEM MAarHUTHOM PE30HAHCHOW HAHO-METPOJIOTHH
OIIpEAEIAI0T U3MEHEHNUS B KOHIIEHTPALIMU KalbLHUsI B 00bEME KOCTHON TKaHHU.

IIpenmyuiecTBa npeajaraeMoi TeXHOJIOIMU:

[Ipennaraemass TexHojoruss M MeTOJ €€ peaju3auuu  oO0NaJaroT
CYIIECTBEHHBIMH ITPEUMYLIECTBAMU II€PE] U3BECTHBIMU TEXHOJIOTMSMH, KOTOPBIE
BBIPAJKAIOTCSI B BBICOKOM TOYHOCTH M YYBCTBHUTEIBHOCTH, ITO3BOJSIOIIMMU B
YCIOBHSIX  aMOyJaTOpHOrO  KOHTPOJS  BBIIBUTh ~ HAJIWYUME  MHUHUMAJIbBHBIX
OTKJIOHEHHW, B TEPHOJ, KOrJa IPOLECC PEryJupoBaHUs WIN YCTpaHEHUs
OTKJIOHEHUI HAXOAATCS B YIIPABIIIEMOU CTaAUH.
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IIpoekTt Ne 6 Cucrema, padoramoniasi B pes;kuMe peajibHOro BpeMeHM, J1JIsl
MAarHMTOPE30HAHCHON JHATHOCTUKH COCTOSIHMS TEpPeJIOMOB KOCTed Npu
3a’KMBAHUM

Pucynok 27. Moaenb cucteMbl

Cucrema uMeeT TMOKHUM U DJIACTHYHBINA COJIECHOU M3TOTOBJICHHBIN Ha 0ase
YIJIEPO/I- YTIIEPOIHBIX KOMIO3UTHBIX TOKOMPOBOAIIMX TKAHEH; TKAHU MOJYyYEHBI
IIPU MPOLIECCE MTUPOIIN3a BUCKO3HBIX TKAHEBBIX OCHOB.

M3 TKaHEBOTO COJICHOMJA BBINOJHACTCSA JOKaJbHas IIOBS3Ka Ha MECTe
[epeyioMa, IMIOCTOSHHO CBSA3aHHAsA C MPOLIECCOPOM, B KOTOPOM HMEETCS
cTaTUCTUUecKass HWHGOpMaIlUsg O XapakTepe U YpOBHE IapaMeTpOB CHUTHala,
MOJYYEHHOI0 OT HOPMaJIbHBIX TKAaHEW B MECTaX, B KOTOPBIX HET MEpPeIoMa.

Oty uHbOpPMALUIO MOJYyYarOT MPU KOHTPOJBHOW YCTaHOBKE CHCTEMBI Ha,
HanpuMmep, pyke B KOTOPOM UMEETCS MIEPETIOM, HO B MECTE, TI€ HET MEPEIOMA.

CurHan mnocTynmaeT B PEXKHUME pEAIbHOTO BPEMEHHM Ha IMPOLECcop,
UJICHTUPUUUPYETCS U YCUIMBAETCS, IMOCJE YEro HaIpaBIISIETCS HA, CIELHAIbHO
3anpoOrpaMMUPOBAHHBIM AHATMTUYECKUN COMPOLIECCOP M AHAUIMUTHYECKUM OJIOK
COmpoueccopa, KOTOPbIM MyTEM CJI0KHOM MHTEPHPETALNHU MapaMeTPOB CHUTHAJA,
BBIJIAET MHTETPATILHYIO XapaKTEPUCTUKY ITPOIecca 3aKUBAHMUSL.
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B cucremMe wucnonp3yercss YHUKaJIbHAas BO3MOYKHOCTh KOHUEHTPUPOBATH
PE30HAHCHBIM CUTHAJI HIMEHHO B TOM MECTE, I'IE UMEETCS IEPEIIOM U, ECTECTBEHHO
MOJIy4aTh OTPAKEHHBIA CUTHAJI MMEHHO M3 3TOr0 MecCTa, Haubojee IMOJHO U
ONEPATUBHO XaPAKTEPU3YIOIINUN COCTOSTHUE 3aKUBAIOIIEH KOCTHOW TKAaHMU.

Ha3zBanue npoekTa: KOMIUIEKC 000pY/I0BaHUSA [ MOHUTOPUHTA B PEXKUME
pEeaIbHOrO BPEMEHH, JUIsl AKTUBHOW JUArHOCTUKHU COCTOSIHUS IIEPEIOMOB KOCTEH B
npolecce JeYSHUs U peaduIUTaI|Y.

IIndp npoexra: Hay4YHO-UCCIEAOBATENBCKAS U ONBITHO KOHCTPYKTOPCKAs
paboTta

Ha3nayeHnue, nejib ¥ CyLHIHOCTH NIPOEKTA:

Hasnauenue nmpoekta — HEOOXOUMbIE HayYHbIE UCCIIEIOBAHUS U OMBITHO-
KOHCTPYKTOpPCKasi pa3pab0TKa TEXHOJOTUHM W O00OpYyIOBaHMUS [Js JIE€U4eOHOTrO
MOHUTOPHUHTA, BEYLIETOCS B PEKMME OHJIAKH U MO3BOJISIOLIETO BIMAThH Ha MPOLECC
BBI3JIOPOBIICHUS M peaOMINTAIINH B aKTUBHOU (haze.

IIpyHUMNIMATBHBIE OTJINYHUS POCKTA:

K 4nciy npuHIUNHAIBHBIX OTJIIMYANM MPOEKTa OTHOCSTC:

o HCIOJIb30BaHUEe (PU3NYECKUX MPHUHIIMIIOB MAarHUTHOTO PE30HAHCA IS
ONPENEIICHNUS] PA3JIUYUid M W3MEHEHHMU B COCTOSIHUHM KOCTEM B 30HE IEPEIOMA,
MOJIHOE OTCYTCTBUE KOHTAKTa JI000# (hOpMBI M BUA BO BPEMsI KOHTPOJIS;

o BO3MOXHOCTb ~ ITOCTOSSHHOI'O  JUCTAHLUMOHHOI'O  KOHTPOJIA  3a
COCTOSTHHEM OOBEKTA;

o BBICOKAsI TOUHOCTh U YyBCTBUTEIBHOCTh MOHUTOPUHTA;

o SCHOCTb UJEHTU(UKAIIMN U UHTEPIIPETAI[UU PE3YJIbTaTOB KOHTPOJIS.

IIpenmymecTBa npeajiaraeMon TeXHOJIOTHH:

[IpenmyiecTBa npengaracéMoyd TEXHOJIOTMH BBIPAKAKOTCA B €€ BBICOKOU
TOYHOCTU M YYBCTBUTEIHLHOCTH B COYETAHUM C Tepenaded u uaeHTuukanuen
pPEe3yJbTaTOB KOHTPOJIA IUCTAHLIMOHHO, YTO ITO3BOJISIET ONEPATHUBHOE IIPUHATHE
pelieHuii, B Macimrade peajbHOTO BPEMEHH, YTO YBETUYHBAET 3(PGEKTHUBHOCTD

JICUCHU.
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IIpoexkt Ne 7 Cucrema pa3pyumienusi 0JisIlIeK X0JIeCTEPUHA B apTepHsiX
MPHU NOMOIIIA MATHUTOPE30HAHCHOW Tepanuun

Pucynok 28. Moaens cucteMsl

CucreMa  OCHOBaHa  HAa  BO3MOXHOCTSX  PE30HAHCHOLO  METOAA
KOHTPOJUPOBATH PA3HUILY MEXKITY MBIIICYHBIMHU TKaHSAMU U KUJKOCTHIO; 0a3UpysCh
Ha CPAaBHEHUU CHTHAJIOB, CUCTEMA C BBICOKOW TOYHOCTHIO KOHTPOJIUPYET FPAHUILY
MEXIY TKaHbIO U )KUAKOCTBIO, UTO SIBJSETCS CTEHKOW apTepUH, U BO3JICUCTBYET Ha
CTEHKY Ha KOTOPOM HAJNUIUIM OJSAIIKK XOJIECTEpUHA MPU MOMOIIU TEPMUYECKOTO
BO3JICUCTBUS C KOHTPOJHPYEMBIM YPOBHEM TEMIIEPATYPbl U TPEXMEPHBIMU
KOOpJIMHAaTaMH TOYEK B KOTOPbIX HWHULUHUPYETCS JTa TEMIIEpaTypa; IOJ]
BO3JICHCTBUEM TemImeparypHoro ¢oHa wMaTepuayl OJsIeKk IeCTPYKTHUPYET U
MOCTETIEHHO BBIBOJUTCS U3 apTePUU MyTEM CIOXKHOU CTPYKTYpPbl OMOJIOTHYECKOTO
oOMeHa.

MeTtoauka eueHus J0KHA UMETh MPOPUITAKTHUECKUNA XapaKTep U MpoIiece
OYMCTKU apTEepUil JOJDKEH BECTUCHh MEPUOIUYECKH, ISl MPEAYNPEKICHUS pOCTa
XoJecTepruHa 00pa3oBaHU.

KoHcTpykTuBHO cuctema TpeacTaBiisieT coOOM, CBSI3aHHbIE THOKUM
pPEryJIMpOBOYHO-MOHTXKHBIM MEXaHHU3MOM MAarHUTOPE30HAHCHBIE CEHCOpPHI H
MMITYJIbCHBIE TEHEPATOPHI TEMIIEPATYPHOTO U3ITYUEHHUS.

Ha onHOM 1 TOM %€ KOHCTPYKTUBHOM CXEME U MPU UCHOJIb30BAHUH OJHUX U

TEX XKE I/II[CHTI/I(l)I/IKaHI/IOHHBIX 151 OPUCHTUPYIOIINX BO3MOXHOCTAX
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MarHUTOPE30HAHCHON TEXHUKH, BO3MOXKHO MCIOJB30BAHUE PA3IUYHBIX IO
(M3UYECKON CYIITHOCTH BO3ACHCTBYIOMINX METOOB, BKITIOUYAS U PAJMOJIOTUIECKUC,
U JIa3epHbIE, B CIIy4ae MOBEPXHOCTHOTO BO3ACHCTBUS;

Ha3Banue mpoexkra: npubop ¢ MarHUTOPE30HAHCHBIM KOHTPOJBHBIM H
AHATMUTUYECKUM HMHCTPYMEHTapUeM [UJIsl BBISBICHUS M pa3pylICHHs OJsIIeK
X0JiecTeposia B apTepusix

HIu¢p npoexrTa: Hay4YHO-UCCIEIOBATEILCKASI U OMBITHO KOHCTPYKTOPCKAS
pabota

Ha3nauyeHue, nejib U CyIIHOCTb MPOEKTA:

Ha3nauenue mnpoekta — pa3pabOTKa TEXHUKHM U TEXHOJIOTUU A
0€30MepallMOHHOTO BBISIBJICHUS U yAaleHHus Oe30MepallMOHHBIM MYTEM OJIsIIeK
XOJIECTEpUHA B apTEPUSIX.

Llear mnpoekra — mMpoBeAEHHUE KOMIUIEKCA HAYYHBIX MCCIEIOBAaHUN WU
AKCIEPUMEHTOB, MO3BOJIIOIIUX CO3/1aTh HEOO0XOIUMYIO Hay4HO-
AKCIIEPUMEHTAJIbHYI0 0a3y Il  ONBITHO-KOHCTPYKTOPCKOM — pa3pabOTKu U
WCTIBITAHUN YKa3aHHOM CUCTEMBI, U OIIBITHO-KOHCTPYKTOpPCKas pazpadboTka npudopa
¥ METOJIMKH €Tr0 MUCTOJIb30BaHMUS.

IIpyHUMNMATbLHBIE OTJINYHUS POEKTA:

K uncny nmpuHUMNUAIBHBIX OTIMYMM MPOEKTa CJIeAyeT OTHECTH 0a30BYIO
TE€XHOJIOTUI0O MAarHUTHOT'O PE30HAHCA, MPUMEHSEMYIO B COUETAHUSIMU C TEXHUKOU
HaIPaBJICHHOTO MHAYKIIMOHHOT'O HarpeBa JUisl BBISIBIICHUSI, pa3pylIECHUS U BbIBOJIA
U3 Opranu3ma OJsIIIeK X0JIeCTeprHa U MPOAYKTOB €T0 paciaja U IeCTPYKIIUH.

IpenmymiecTBa npeaaraeMoii TEXHOJIOTHH:

[Ipenmy1iiecTBOM MPEI0KEHHOM TEXHOJIOTUU SIBJSIETCS BBICOKAsI TOYHOCTH U
YyBCTBUTEIHHOCTh MPUMEHSIEMBIX MATHUTOPE30HAHCHBIX CEHCOPHBIX MOJTYJIEH U X
MOTEHIIMAIbHAST BO3MOKHOCTh BBISIBUTH HAJTWYHE OYAroB 3apOXkACHHS OJSIIEK U
BECTH WX pa3pylleHHUE B MEPUOJ, KOTJa UX BBIBOJ U3 OpTaHU3Ma HE MPEACTaBIseT
TPYJIHOCTEM.
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IIpoekr Ne 8 Cucrema npopmiIakTH4YeCKOil JHUATHOCTUKH COCTOSTHHS
MBIIIEYHOH TKAHM NPH MOMOINM MATrHUTOPE30HAHCHOI0 CKAHHUPYHOIIEro
ceHcopa

Pucynok 29. Moaens cuctemMbl

Cucrema mnpeacraBisieT coOOW MarHUTOPE30HAHCHBIM CKaHUPYIOLIUNA 110
NOBEPXHOCTH TEJIa MOAYJIb, COCTOSIIIUI U3 KAK MUHUMYM JIByX CEHCOPOB, BEKTODBI
MArHUTHBIX MOJIEW KOTOPBIX MIEPECEKAIOTCS; XapaKTep TPEXMEPHOU T€OMETPUH ITUX
MIEPECEUCHU PEryJIMPYEMbII M MOXET U3MEHATHCS B 3aBUCUMOCTH  OT
MMOCTABJICHHBIX 3aa4.

Cucrema wuMeEeT TakK€ KOHTPOJIBHBIM CEHCOp, ONPENEesmnil U
KOHTPOJIUPYIOIINHI TITyOUHY UCCIIEI0BaHUS.

®duznyeckre MPUHIUIBI pabOThl CUCTEMBI OCTAIOTCS TEMH € BO BCEX
AIUINKALUAX, [IO3TOMY HE UMEET CMBICIIA OCTAHABJIMBATHCA HA UX ONUCAHUAX IS
KaKJIOM U3 alIlJIMKaIlUM.

Ha3Banue mpoekTa: mnpubOp C CUCTEMOW HHCTPYMEHTapusl s
OECKOHTaKTHOM MPO(QUIAKTUUECKON TUArHOCTUKU COCTOSIHUS MBIIIIEUHON TKaHU

HIudp npoekra: HaydYHO-UCCIIEIOBATENbCKAs U ONBITHO KOHCTPYKTOPCKAs
paboTta
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Ha3nauyeHue, nesib U CyIIHOCTb NMPOEKTA:

Ha3znauenue npoekTa — BBINOJIHEHUE 0a30BbIX HAYYHO-UCCIIEA0BATEIbCKUX
paboT, CBA3aHHBIX C MOATOTOBKON UCXOAHBIX TEXHUUECKUX TPEOOBAHUI K OMBITHO-
KOHCTPYKTOPCKHM paboTaMm 1o CO3/AaHuI0 pUodopa.

[{ens mpoekTa — pazpaboTka JOKyMEHTAIMU, U3TOTOBJICHUE U BECh KOMILIEKC
MpeABapUTEIbHBIX UCIIBITAHUN IPOTOTHUIA TPUOOpA.

CymHocTh IpoeKTa — MOJdy4YeHUe B pe3yJbTaTe 3aBEepIICHUs padoT MO BCEM
JTanaM MPOEKTa, MPOTOTUNA MPUOOpa, CIOCOOHOr0 Ha 0aze TEXHOJIOTHYECKHX
pelIeHH, OCHOBaHHBIX Ha d3(dexkTe W NPHUHIMIAX MAarHUTHOTO pEe30HaHCca
OCYILECTBIISITh TPOPUIAKTUUECKYIO IMATHOCTUKY COCTOSIHUS MBIIIIEUHOU TKAHHU.

[IpuHOIMNMaabHBbIE OTJINYNS MPOEKTA:

[IpoekT umeeT cieayome OTINYUTEIbHbIC TPU3HAKHU:

o JIUArHOCTUKA COCTOSIHUSI MBIIIEYHOM TKaHU OCYUIECTBIAETCS IMYTEM
UJECHTU(PUKAIIMY U UHTEPIIPETALUA CUTHAJIOB PE30HAHCHBIX CEHCOPOB

o PE30HAHCHBIE CEHCOpPHBIE MOIYIH (PUKCUPYIOT KOMOWHHUPOBAHHBIC
OTPOKEHHBIC CUTHAJIBI, SIBJSIONIMECS HWHTETPAIbHBIM BBIPAKEHUEM COCTOSIHUS
MBIIIEYHON TKaHU, BKIIIOYAst €€ SHEPTETUKY.

IIpenmyniecTBa npeaaraeMoii TEXHOJIOTHH:

[IpoekT W TEXHOJOTHS, HAa KOTOPOW OH Oa3upyercs, NO3BOJSIOT 0€3
HEIMOCPEACTBEHHOTO KOHTAKTa BECTH MOCIONHYIO MPOBEPKY COCTOSIHUS MBIIICYHOM
TKaHH W TOJy4YaTh TPEXMEPHYIO KAPTHUHY KOMIUIEKCHOTO COCTOSIHUSI MBIIICYHOU
TKaHMU.
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IIpoekt Ne 9 Cucrema npopuIaKTHYECKOM IHATHOCTUKH HAJTHYMS
MOKPOT B OpoHXax M JI€TKHX T@PH TMOMOIIUM MArHUTOPE30HAHCHOTIO
CKAHMPYIOLIEro ceHcopa

Pucynoxk 30. Moaens cucteMbl

CucremMa COCTOWT W3 CEHCOPHOM Tpynmbl W MEXaHW3MOB OpPHEHTAIMH
CEHCOPOB BO BpeMs HCCJECNOBAaHUM; CHUCTEeMa OCHOBaHa Ha METOJE CpPaBHEHUS
CUTHAJIOB, MOJYYEHHBIX TIPU KOHTPOJIBHOM HCCIICIOBAHUH 37J0POBBIX MAIMEHTOB C
CUTHAJIaMH PE30HAHCHBIX CEHCOPOB, MOYYEHHBIMH OT UCCIICTYEMOTO TaIlUeHTa.

B ceHcopuyio Tpymnmy BXOIAT TPOIECCOP W aHATU3ZUPYIOUUN -
CPaBHMBAIOIINN COMPOIIECCOP, TPOrpaMMHOE oOecriedueHre sl paboThl KOTOPBIX
JIOJIKHO OBITH pa3pabOTaHO B paMKax pabOT MO BBHIMOJTHEHHUIO TPOEKTA.

Cucrema omnpeaensieT TOJIbKO HAIMYKME B Pa3HUIIE CUTHAJIOB, MTOKA3bIBAIOIIIEE
HaJIM4YKE OTKJIOHEHUS OT HOPMBI; BEIMYMHA OTKJIOHEHUS CBHIETEILCTBYET O YPOBHE
HaJIMYHsI MOKPOT.

Cucrema siBrsieTcs TPO(PUIAKTUYECKOM W MOXKET B MHOTHX JI€4eOHBIX
MPOIIeCcCcax 3aMEHUTh PEHTICHOBCKHUE METOBI KOHTPOJIS U JUATHOCTHKH.
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Ha3zanue nmpoekTta: npubop ¢ HHCTpYMEHTapUEM i MPOPUIAKTHUECKOM
npenynpeuTeNbHON TUarHOCTUKY HATMYHSI MOKPOT B OpOHXax.

HIu¢p npoexrTa: HAy4YHO-UCCIEIOBATEIBCKASI U OMBITHO KOHCTPYKTOPCKAS
pabora.

Ha3nauyeHue, nejib u CyIIHOCTb MPOEKTA:

[lenp mpoekTa — co3gaHue BHICOKOA(D(PEKTUBHOTO MpUOOpa U TEXHUKH U
TEXHOJIOTUM €r0 TMPUMEHEHHs, TIO3BOJISIIOUIETO MOBBICUTH 3(PHEKTUBHOCTD
PO IITAKTHIECKUX 00CIEIOBAHUM C 1IETBI0 PaHHETO 0OHAPYKCHHS 3a00JICBaHHIA.

Meton wucnonb3oBaHUs SBJICHUA W (EHOMEHOB B 3IJIEKTPOMArHUTHOM
pe3oHaHCe ISl JAMArHOCTUYECKUX MPOPUIAKTHUECKUX pabOT HE HMeeT
IPEeLeICHTOB B MUPOBOM MPaKTHKE.

[puHUUNUATbHbIE OTIUYHS NPOEKTA:

[IpuHIMNIUANbHBIE OTJIMYUA TpEUIaraéMoll TEXHOJOTHUU 3aKIYaloTcs B

CIIEYIOILEM:
o Bricokast TOUHOCTB U PE3yJIbTATUBHOCTD
o B03MOKHOCTB MIMPOKOTO UCITOJIH30BAHUS B METUIIMHCKOW MPAKTHKE
o HeBpicokast cCTOUMOCTH 000OPYOBaHUS U €T0 IKCILTyaTaIiH
o Boicokuii  comumanbHbd  A(Q(EKT, MO3BOJSIIONIMN  TOBBICUTH

3¢ ()EeKTUBHOCTH BbIsIBIECHUS 3a001eBaHUI Ha O0Jiee paHHUX CTaJAMUSIX UX Pa3BUTHUA.

IIpenmymecTBa npeajiaraeMon TeXHOJIOTHHA:

[IpenmyiiecTBa npearaéMoi TEXHOJIOTUH 3aKIF0YAIOTCS B CIAEAYIOIIEM:

o TEXHOJIOTHsI a0COJIIOTHO Oe30macHa U He UMEET HUKAKUX MOCIIeICTBUN
MOCJI€ U BO BpEMsI IPUMEHEHUS;

o TEXHOJIOTHSI MpPOCTa B NPUMEHEHMUM MU HE TpeldyeT cheuuaIbHOM
HOJTOTOBKH JJIs1 OJIb30BaTeENs;

o [IeHa MPUOOopa M0 OTHOILIECHHUIO K IOCTUTaEMOMY pe3yJIbTaTy HEBBICOKA,;

o TEXHOJIOTUA TMO3BOJISIET B KOpPHE H3MEHUTh 3()PEKTUBHOCTH
npo(pHUIAKTUYECKUX TUArHOCTUYECKUX MEPOTIPUSTHIA;
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IIpoexkt Ne 10 Cucrema npopujIakKTu4ecKOro MOHMTOPHHIA CKOPOCTH
JABHMKEHUS KPOBHM B apTepHUSX NP MOMOIIU MATHUTOPE30HAHCHOT0 CEHCOpa

Pucynoxk 31. Moaenb cucteMbl

Cucrema HMMEET JJIACTUYHBIE CEHCOPHBIE COJEHOWIbI, U3TOTOBICHHBIE W3
YIJIEPOA-YIJIEPOAHBIX TKAHEBBIX KOMIIO3UTOB, KOTOpPBIE YCTAaHABIMBAKOTCA B
KOHTPOJIBHBIX TOYKAX WM KOHTPOJBHBIX JIOKAIBHBIX 30HAX TEJIA MTAllUECHTA.

[Ipu wuccrnegoBaHuM OOECHEUMBAIOT MaKCUMAIbHO IIOJIHOE MpHJIETaHHUe
CEHCOPHBIX COJICHOHWJIOB B TIOBEPXHOCTH KOXKHM W B JNAIBHEUIIEM HCIOJB3YIOT
CUTHaJIbl CEHCOPOB JIJIsl HHTEPIPETAI[N CKOPOCTHOTO (PaKTOpa ABMKEHUS KPOBU T1O
apTEPUSIM.

Meron npenycMaTpuBacT TOJIBKO CPAaBHEHUE CTATUCTUYECKUX JTaJIOHHBIX
3HAQYEHUN CKOPOCTH C UCCIIENYEMBIM.

Ha3anue mnpoekrTa: npubop ¢ WHCTPYMEHTApUeM Il MOHUTOPHHTA H
OCCKOHTAaKTHOM  OLIEHKM COCTOSIHMSI ~KPOBEHOCHBIX  COCYAOB, 3a  CU€T
MAarHUTOPE30HAHCHOW CEHCOPHOW CHCTEMBI OTCIICKMBAHUS B PEKUME OHIIANH
CKOPOCTH JBUKEHHS KPOBU B apTEPUSX

HIugp npoexra: HaydyHo-HCCneq0BaTENIbCKAS U ONBITHO KOHCTPYKTOPCKAs
paboTta
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Ha3navenue, ne/ib M CyIIHOCTH MPOEKTA:

[{ens, mocTaBIeHHAS B MPOEKTE, — CO37aHUE OECKOHTAKTHOTO TIprbopa, s
npo(HUIaKTHYECKOT0 00CIIEeI0BaHUS CUCTEMbl KPOBEHOCHBIX COCYIOB 0€3 KaKuX-
100 ONEepaTUBHBIX BMEIIATEILCTB.

B mpouecce BBINOTHEHUS] TPOEKTA MPEIYCMOTPEH MOJIHBIM LUK HAy4YHO-
UCCIIEIOBATENbCKUX  pabOT MW OMNBITHO-KOHCTPYKTOPCKOTO — Pa3BUTHUSL  HX
PE3yNbTATOB, MPUBOAAIIMX K CO3/IaHUIO MpejIaraeMoro npuoopa.

ba3oBbie 1300peTeHUsT MPOEKTa HE UMEIOT MUPOBBIX aHAJIOIOB 10 TOYHOCTHU
B U3MEPEHUAX U aHAJIN3E PE3YIbTATOB U3MEPEHUN.

IpuHuunuaabHbIe OTIMYUSA NPOEKTA:

OcCHOBHBIEC NMPUHLMIHUAIBHBIE OTIWYHUS MPOEKTA 3aKIIOYAIOTCS B CO3JAaHUU
pea’dbHbIX YCJIOBUM JJii TpUMEHEHHS (EeHOMEHa MarHUTOPE30HAHCHOIO
30HIUPOBAHMS JUIsI M3MEPEHUs] U UJCHTU(DUKAIUMU Pe3yJIbTaTOB H3MEPEHUI,
KOTOpBI€ HE UMEIOT aHAJIOTOB B MUPOBOU ITPAKTHUKE.

W3mepenne u BO3ACHCTBUE BBITIOJHSAIOTCS 0€3 KOHTAKTa M HE OKa3bIBAIOT
HHUKAaKOTO BO3JICVICTBHS HA OPraHU3M YEJIOBEKA.

I[IpenmymecTBa npeajaraeMoi TeXHOJIOTHA:

OCHOBHOE NPEMMYILIECTBO NPEAIAra€MOW TEXHOJOTMW — IPOCTOTA
peanu3aluy, HEBBICOKAs CTOMMOCTh B COYETAHMU C BBICOKOM TOYHOCTBIO

M3MEPEHUN U NASHTU(UKAITNN PE3yIbTaTOB U3MEPEHUN.
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IIpoekt Ne 11 Cucrema MATrHUTOPE30HAHCHOIO PeEJAKCHPYIOUIETO
BO3J€iCTBUSI HA MbIIIEYHbIE TKAHM ¢ I1eJbI0 BOCCTAHOBJIEHMS HX
JHEPreTHYeCKON AKTUBHOCTH

Pucynok 32. Mojenb cucTeMbI

Cucrema MoxeT paboTaTh B COYETaHHH,- KaK C MPUOOpaAMHU TEIJIOBOM
KOHTPACTHOM TeparuM TaK U C WHJIUBUAYAIbHBIMH OpHOOpaMU JJIsl JTOKAJIbLHOTO
Harpesa 158105 OXJIAKJICHUS, bnaronaps IIPUMEHEHHIO TaHaeMa
MarHUTOPE30HAHCHBIX BO30YAMUTENIeH KOJIeOaHUN B TKAHSIX HA Pa3HbIX YPOBHSX U
Oyaroapsi MarHUTOPE30HAHCHOMY YPOBHEMEPY CIIOCOOHOMY MEPEHOCUTH YPOBEHb
uiM TIyOuMHYy KoJieOaHMM Ha pacCTOSHUS MEHee OJHOTO MWIIIMMETpa W
KOHTPOJUPOBATH ATy TITyOUHY WM YPOBEHB MPU CKAHUPOBAHUH WIIH OCIHIIISINY,
CHUCTE€Ma MOJXKET BECTH IMOCIONHYI0 MarHUTOPE30HAHCHYI0 00pabOTKY MBIIIEYHBIX
TKaHEW B COYETAHUU WJIK 0€3 CPeJICTB KOHTPACTHOMN Teparui.

JIist 00BHBIX, CTPAAAIONIUX aPTPUTAMHU U IPYTUMH 3a00JICBAHUSIMH TaKOTO
po/a, BO3JICWUCTBHE TIOJHOCTHIO CHHUMAeT OOJIeBbIE OIIYIICHUS, OJjarojaps
HaIpaBJICHHOMY M KOHTPOJIMPYEMOMY BO3JEHCTBUIO Ha BECh OOBEM MBIIIICYHOM

TKaHH.
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[Ipennaraemass cucremMa maéT TaKKe YHUKAIbHYIO BO3MOXXHOCTh BECTH
KOHTPACTHYIO TEPAMHIO B TOYHO OMPEACIIEHHBIX JIOKATLHO MOPAKEHHBIX apTPUTOM
30HaX, YTO B KOpHE MeHSET 3(PPEKTUBHOCTh KOHTPACTHOH TEepaIuH.

Ha3Banue mnpoekTa: mpuOOp ¢ HMHCTPYMEHTApUEM M OECKOHTAKTHBIMHU
BO3JCHCTBYIOIUMHU 3JEMEHTAMH JJII KOMIUIEKCHOTO MarHUTOpPE30HAHCHOTO
PETAKCUPYIONIETO BO3/ICHCTBHS HA MBIIIICYHBIC TKAHU, B TOM YHCJIC ¥ BHYTPECHHUX
OPTaHOB, C IIETBI0 BOCCTAHOBJICHHS HX YHEPTETUUYECKON aKTHBHOCTH

IIudp npoexTa: HAyYIHO-UCCICTOBATEIHCKAS M OMBITHO KOHCTPYKTOPCKAS
paboTta

Ha3naueHue, nejb U CyIIHOCTb MPOEKTA:

Ha3HnayeHne mpoekTa — co3/J1aHue Ha 0a3e MEepeqoBBIX HAHO-TEXHOJIOTHMA
pudopa, MO3BOJISIONIETO TPOU3BOIUTH JICUeOHO-BOCCTAHOBUTEIHLHBIC OTIEPAIINH B
aMOyJIaTOpHBIX YCIOBHSIX, O€3 TPUBSI3KH K CIENHaIbHO O0OpYyIOBAaHHBIM
MEUITUHCKUM IICHTPAM.

[IpoekT  OCHOBaH Ha  TPOBEPEHHBIX  (PUINYCCKUX  MPUHIUIAX
AIIEKTPOMArHUTHOTO PE30HaHCa W 0a3upyeTcs Ha TPYyIIe U300peTeHn, KOTOPhIC
MOJTHOCTBIO  3alUINAIOT KOHCTPYKTHUBHBIE M TEXHOJOTHYECKHE TPUHITUIIBI
npejuiaraeMoro npuoopa.

[TpoekT BKIIOYaeT B ceOs BHIMOJIHEHHUE TIOTHOTO ITUKJIA UCCIIEI0BATEIbCKIX
Y OTIBITHO-KOHCTPYKTOPCKUX palOT MO CO3JaHuI0 pUdOopa.

I[puHOMNHaIbHBbIE OTJIUYNS MPOEKTA:

OCHOBHBIEC PUHIIUMTAATIEHBIE OTIUYHS MPOEKTA:

o BEJICHHE BCEeX paboT ¢ mpuOOpoM Oe3 HEMOCPEACTBEHHOTO KOHTAKTa C
TEJIOM TTaIMEHTA;

o WCIIOJIb30BAHUE B PEATBHBIX COYETAHUSIX MPEUMYIIECTB M TOYHOCTU
MarHMTHOTO PE30HAHCA;

o MPUMEHEHNE YHUKATBHBIX MPUPOTHBIX MAaTEPUAJIOB, MECTOPOXKICHUE
KOTOPBIX HIMEET MIPEUMYIIIECTBeHHO Poccus;

o co3gaHue MpuOOpa, KOTOPHIH MOXET MPUMEHSATHCS B aMOyIaTOPHBIX
YCIIOBUSX.

IIpeumyiecTBa npeajaraeMoil TEXHOJIOTHM:

[Tpenaraemasi TEXHOJIOTHS IO TOYHOCTH ONPEIEIICHHUS MECTa JIJIsl TepaIiy U
110 TOYHOCTH TMOJICPKAHUS KOOPIUHAT ISl TepAlii HE UMEET PaBHBIX B MHUPE.
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Bricokast TOYHOCTD oTpeaensieT 3¢ (HEeKTUBHOCTH nedeOHo-
MPO(PIIAKTUIECKOTO TPOIECCa W BO3JEHUCTBHSI, BBITIOJHIEMOTO IPHU TTOMOIIH
npuodopa.

OTOT CHHCOK MOXKHO TMPOJOJDKATH 110 HAMpPaBJICHUSM, CBS3aHHBIM C
MOHHUTOPHUHTOBBIMHU TEXHOJIOTUSIMH, — OHJIAH KOHTPOJISI COCTOSIHHSI O0OJIBHOTO TIPH
MMOMOIIIA MarHUTOPE30HAHCHBIX CEHCOPOB, HE OKA3bIBAIONIUX HUKAKOTO BPEITHOTO
BO3JCHCTBHsI Ha OPraHW3M OOJBHOTO M HE BBI3BIBAIOIIUX HHUKAKAX TMOOOYHBIX
SIBJICHUI U JIETCHEPATUBHO — IECTPYKTUPYIOIIUX TTPOIIECCOB.

Juis »THX Tened TpeiaraeTcsl CHCTEMa 3JACTHYHBIX KOMIIO3UTHBIX
COJICHOUIOB, KOTOPBIE KPOME BCETO SIBIISTFOTCS MIOBSI3KOM, M, TAaK KAK OHHU COCTOSAT U3
yIJIepOAHON W TpadHUTHON TKaHW, TO U KPOME KOHTPOJISA, MOTYT BBITIOJHSATH, B
OJTHOPA30BOM HCIIOTHEHUH, POJTb COPOUPYIOIIEH MOBI3KH, UYTO AaET CYIIECTBCHHBIN
ne4eOHbIN 2P DEKT.

[ToTenmumanoM myis pacmmpeHus OoOJacTH TPUMEHEHHS MEIUIIMHCKUX
TEXHOJIOTHH Ha 0a3e AJICKTPOMArHUTHON PE30HAHCHOM CIICKTPOCKOITUN MOTYT CTaTh

pa3IuYHbIe THOPUIBI TEXHOJIOTHIA.
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CIIICOK UCIOJIB30BAHHOM JINTEPATYPHI,
MATEHTHOMH 1 JIMIIEH3MOHHONU NTHO®OPMAILINU

[Tpunoxenue 1-1

United States Patent Application 20220200699
Kind Code Al
Heath; Jeffrey Abramson; et al. June 23, 2022

METHOD AND APPARATUS FOR THE DETECTION OF DISTORTION OR
CORRUPTION OF CELLULAR COMMUNICATION SIGNALS

Abstract

A system for troubleshooting signals in a cellular communications network, and in
particular, for determining the cause of distortion or corruption of such signals,
includes a robotic or other type of switch. The robotic switch can tap into selected
uplink fiber-optic lines and selected downlink fiber-optic lines between radio
equipment and radio equipment controllers in a wireless (e.g., cellular) network to
extract therefrom the I and Q data. The selected I and Q data, in an optical form, is
provided to an optical-to-electrical converter forming part of the system. The system
includes an FPGA (Field Programmable Gate Array) or the like, and an analytic
computer unit, or web server, and SSD (Solid State Drive) and magnetic disk storage,
among other components of the system. The system analyzes the I and Q data
provided to it, and determines the cause, or at least narrows the field of possible
causes, of impairment to transmitted signals. The system includes a display which
provides the troubleshooting information thereon for a user of the system to review, or
other form of a report, and may communicate the analytical findings to a remote
location over a public or private internet protocol network.

[Tpunoxenue 1-2

United States Patent Application 20210028856
Kind Code Al
Zhang; Wen; et al. January 28, 2021
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AUTONOMOUS FAILURE RECOVERY METHOD AND SYSTEM FOR FIBER-
OPTIC COMMUNICATION SYSTEM

Abstract

An autonomous failure recovery method and a system for a fiber-

optic communication system. The method comprises acquiring a real-time operation
timing sequence of a digital high-speed serial transceiver of a fiber-

optic communication system, and comparing the operation timing sequence against a
pre-stored reference timing sequence of normal operation of the serial transceiver;
when the operation timing sequence is inconsistent with the reference timing
sequence, determining that failure of an optical path of the fiber-optic communication
system has occurred; sending a pre-determined autonomous recovery timing sequence
to the serial transceiver when the optical path is in a failure state, and performing an
autonomous failure recovery operation of the fiber-optic communication system in
response to the autonomous recovery timing sequence. The method and the system for
a fiber-optic communication system achieve automatic troubleshooting and
autonomous failure recovery for an optical path failure, thereby improving efficiency
of troubleshooting and system recovery.

[Tpunoxenue 1-3

United States Patent Application 20200162183
Kind Code Al
Nicas; Nicholas; et al. May 21, 2020

SYSTEM AND METHOD FOR PROVIDING SINGLE FIBER 4K VIDEO

Abstract

Aspects of the subject disclosure may include, for example, a process that encodes a
number of digital signals representing image data captured by a video camera, the
image data being provided by the video camera in accordance with a 4K ultra-high
definition (4K-UHD) standard. The number of digital signals are provided to a
multiplexing unit that outputs a multiplexed signal including a number of optical
wavelengths, the multiplexed signal being transmitted on a single fiber-optic cable
unidirectionally from the multiplexing unit to a presentation device. The multiplexed
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signal is transmitted on the single cable unidirectionally from the proximal end to the
distal end. Other embodiments are disclosed.

[Ipunoxenue 1-4

United States Patent Application 20200059258
Kind Code Al
Goodman; Igor; et al. February 20, 2020

METHOD AND APPARATUS FOR MITIGATING INTERFERENCE IN CPRI
UPLINK PATHS

Abstract

A system that incorporates aspects of the subject disclosure may perform operations
including, for example, obtaining uplink information associated with a downlink path,
wherein the uplink information includes operational parameters used by a plurality of
communication devices for transmitting wireless signals on a plurality of uplink paths,
performing, based on the uplink information, a plurality of measurements of the
plurality of uplink paths via a plurality of fiber opftic cables from a plurality of remote
radio units, wherein the plurality of uplink paths conform to a common public radio
interface (CPRI) protocol, identifying a measurement from the plurality of
measurements that is below a threshold, thereby indicating an affected uplink path of
the plurality of uplink paths, and initiating a corrective action to improve a
measurement of the affected uplink path based on the identifying. Other embodiments
are disclosed.

[Ipunoxenue 1-5

United States Patent Application 20180295632
Kind Code Al
Goodman; Igor; et al. October 11, 2018

METHOD AND APPARATUS FOR MITIGATING INTERFERENCE IN CPRI
UPLINK PATHS
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Abstract

A system that incorporates aspects of the subject disclosure may perform operations
including, for example, obtaining uplink information associated with a downlink path,
wherein the uplink information includes operational parameters used by a plurality of
communication devices for transmitting wireless signals on a plurality of uplink paths,
performing, based on the uplink information, a plurality of measurements of the
plurality of uplink paths via a plurality of fiber opftic cables from a plurality of remote
radio units, wherein the plurality of uplink paths conform to a common public radio
interface (CPRI) protocol, identifying a measurement from the plurality of
measurements that is below a threshold, thereby indicating an affected uplink path of
the plurality of uplink paths, and initiating a corrective action to improve a
measurement of the affected uplink path based on the identifying. Other embodiments
are disclosed.

[Ipunoxenue 1-6

United States Patent Application 20170059278
Kind Code Al
HARTMAN; Mickey (Michael) March 2, 2017

ELECTRO-OPTICAL OPTIC SIGHT

Abstract

An optic sight assembly for installation on a riffle is disclosed, comprising an electro-
optical optic sight unit which comprises a controller unit, a remote control receiver,
and an electro-optical unit to project a reticle image; and a corresponding remote
control unit to control operational parameters of the electro-optical eptic sight. The
remote control unit comprises a remote control controller to produce control signals
for transmitting to the remote control receiver, and a keypad unit to enable entering
control commands to the remote control unit, wherein the electro-optical optic sight is
adapted to receive control signals from the remote control unit to control operational
parameters of the reticle.
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United States Patent Application 20190123820
Kind Code Al
Heath; Jeffrey Abramson; et al. April 25, 2019

METHOD AND APPARATUS FOR THE DETECTION OF DISTORTION OR
CORRUPTION OF CELLULAR COMMUNICATION SIGNALS

Abstract

A system for troubleshooting signals in a cellular communications network, and in
particular, for determining the cause of distortion or corruption of such signals,
includes a robotic or other type of switch. The robotic switch can tap into selected
uplink fiber-optic lines and selected downlink fiber-optic lines between radio
equipment and radio equipment controllers in a wireless (e.g., cellular) network to
extract therefrom the I and Q data. The selected I and Q data, in an optical form, is
provided to an optical-to-electrical converter forming part of the system. The system
includes an FPGA (Field Programmable Gate Array) or the like, and an analytic
computer unit, or web server, and SSD (Solid State Drive) and magnetic disk storage,
among other components of the system. The system analyzes the I and Q data
provided to it, and determines the cause, or at least narrows the field of possible
causes, of impairment to transmitted signals. The system includes a display which
provides the troubleshooting information thereon for a user of the system to review, or
other form of a report, and may communicate the analytical findings to a remote
location over a public or private internet protocol network.

[Ipunoxenue 1-8

United States Patent Application 20180351682
Kind Code Al
Nicas; Nicholas; et al. December 6, 2018

SYSTEM AND METHOD FOR PROVIDING SINGLE FIBER 4K VIDEO

Abstract

51



Aspects of the subject disclosure may include, for example, a device that encodes
digital signals representing image data captured by a video camera and provided
according to a 4K ultra-high definition (4K-UHD) standard. The digital signals are
transmitted as serial digital interface (SDI) streams to a wavelength-division
multiplexing (WDM) unit; the WDM unit performs electrical-to-optical conversion of
the SDI streams and outputs a multiplexed signal to a single fiber-optic cable. The
video camera, encoding unit, and WDM unit form a combined module within a
housing; the device connects to a proximal end of a single fiber-opftic cable, and a
distal end of the single fiber-opftic cable is configurable for connection to a
demultiplexer of a 4K-UHD video presentation device. The multiplexed signal is
transmitted on the single fiber-optic cable unidirectionally from the proximal end to
the distal end. Other embodiments are disclosed.

[Ipunoxenue 1-9

United States Patent Application 20160074222
Kind Code Al
Rubinchik; Valery; et al. March 17, 2016

PHOTODYNAMIC THERAPY LASER

Abstract

A laser system including: a laser source operable to emit a first laser beam having a
first operating wavelength and a second laser beam having a second operating
wavelength; a fiber optic cable to guide and homogenize the first and second laser
beams; an expander to increase the diameter of the first and second laser beams; a
cylinder to guide the first and second laser beams and limit respective diameters of the
first and second laser beams, wherein the cylinder is positioned after the expander on
an optical path of the laser beam; a first optical system to collimate the first and
second laser beams, wherein the optical system is positioned after the cylinder on the
optical path of the first and second laser beams; a spot-size selector comprising a
plurality of apertures, wherein the spot-size selector is positioned after the first optical
system on the optical path of the first and second laser beams; and a second optical
system to focus the first and second laser beams on a tissue of the patient.

ITpunoxxenue 1-10
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United States Patent Application 20180156031
Kind Code Al
Tran; Thanh T.; et al. June 7, 2018

SCALABLE COMMUNICATION SYSTEM FOR HYDROCARBON WELLS

Abstract

A scalable communication system for data transmission in oil and gas well
applications. The communication system includes a high-speed fiber optic line
connecting a surface module to a downhole module. The downhole module is further
connected to a tool bus which in turn is connected to one or more tool modules. Each
tool module permits communication of data to and/or from one or more downhole
tools. A broadband signal comprising multiple channels may be used to transmit data
to and from the tool modules.

[Tpunoxenune 1-11

United States Patent Application 20170237484
Kind Code Al
Heath; Jeffrey Abramson; et al. August 17, 2017

METHOD AND APPARATUS FOR THE DETECTION OF DISTORTION OR
CORRUPTION OF CELLULAR COMMUNICATION SIGNALS

Abstract

A system for troubleshooting signals in a cellular communications network, and in
particular, for determining the cause of distortion or corruption of such signals,
includes a robotic or other type of switch. The robotic switch can tap into selected
uplink fiber-optic lines and selected downlink fiber-optic lines between radio
equipment and radio equipment controllers in a wireless (e.g., cellular) network to
extract therefrom the I and Q data. The selected I and Q data, in an optical form, is
provided to an optical-to-electrical converter forming part of the system. The system
includes an FPGA (Field Programmable Gate Array) or the like, and an analytic
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computer unit, or web server, and SSD (Solid State Drive) and magnetic disk storage,
among other components of the system. The system analyzes the I and Q data
provided to it, and determines the cause, or at least narrows the field of possible
causes, of impairment to transmitted signals. The system includes a display which
provides the troubleshooting information thereon for a user of the system to review, or
other form of a report, and may communicate the analytical findings to a remote
location over a public or private internet protocol network.

[Tpunoxenue 1-12

United States Patent Application 20160317606
Kind Code Al
Wilson; D. Travis November 3, 2016

METHODS AND COMPOSITIONS FOR PREVENTING OR TREATING
DOMINANT OPTIC ATROPHY

Abstract

The disclosure generally describes methods of preventing or treating

dominant optic atrophy. The methods comprise administering an effective amount of
an aromatic-cationic peptide to subjects in need thereof. The present technology
relates generally to the treatment or prevention of Leber's hereditary optic neuropathy
(LHON) or dominant epfic atrophy (DOA) in mammals through administration of
therapeutically effective amounts of aromatic-cationic peptides to subjects in need
thereof. In one aspect, the present disclosure provides a method of treating or
preventing dominant eptic atrophy in a mammalian subject in need thereof, the
method comprising administering to the subject a therapeutically effective amount of
a peptide.

[Ipunoxenue 1-13

United States Patent Application 20150244903
Kind Code Al
Adams; Robert J. August 27, 2015
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HEAD-MOUNTED SYSTEMS AND METHODS FOR PROVIDING INSPECTION,
EVALUATION OR ASSESSMENT OF AN EVENT OR LOCATION

Abstract

Systems and methods for providing assessment of a local scene to a remote location
are provided herein. The systems and methods facilitate collection, storage and
transmission of data from the local scene to the remote location without limiting the
mobility, dexterity, adaptability and interactive capability of an on-scene technician.
For example, a head-mounted device according to an implementation discussed herein
can include: a head-mounted frame that is configured to hold a transparent visor; an
image capturing device attachable to at least one of the head-mounted frame and the
transparent visor; and a micro-optic display system attachable to at least one of the
head-mounted frame and the transparent visor. The micro-optic display system can be
configured to render a heads up image on the transparent visor. In addition, the heads
up image can define an outline of a field of view of the image capturing device.

IIpunoxxenue 1-14

United States Patent Application 20130253411
Kind Code Al
RUBINCHIK; Valery; et al. September 26, 2013

PHOTODYNAMIC THERAPY LASER

Abstract

A laser system including: a laser source operable to emit a first and a second laser
beam having first and second operating wavelengths, respectively; a fiber optic cable
to guide and homogenize the laser beams; an expander to increase the diameter of the
laser beams; a cylinder to guide the laser beams and limit respective diameters of the
first and second laser beams, wherein the cylinder is positioned after the expander on
an optical path of the laser beam; a first optical system to collimate the laser beams,
wherein the optical system is positioned after the cylinder on the optical path of the
laser beams; a spot-size selector comprising a plurality of apertures, wherein the spot-
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size selector is positioned after the first optical system on the optical path of the laser
beams; and a second optical system to focus the laser beams on a tissue of the patient.

[Ipunoxenue 1-15

United States Patent Application 20130107006
Kind Code Al
Hong; Kyonsoo; et al. May 2, 2013

CONSTRUCTING A 3-DIMENSIONAL IMAGE FROM A 2-DIMENSIONAL
IMAGE AND COMPRESSING A 3-DIMENSIONAL IMAGE TO A 2-
DIMENSIONAL IMAGE

Abstract

Systems and methods for receiving a blurred two-dimensional image captured using
an optic system. The blurred two-dimensional image is deconvoluted using a point
spread function for the optic system. A stack of non-blurred two-dimensional images
is generated, each non-blurred image having a z-axis coordinate. A three-dimensional
image is constructed from the stack of two-dimensional images.

[Ipunoxenue 1-16

United States Patent Application 20180309571
Kind Code Al
Arora; Ashish October 25, 2018

QUANTUM KEY DISTRIBUTION LOGON WIDGET

Abstract

A system implements a QKD-secured logon widget. The system generates a first
random quantum key using a first random measurement basis; transmits over a

fiber optic network, a first random quantum key to a device, encrypts a logon widget
instruction set using the first random quantum key and a first encryption algorithm,
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resulting in an encrypted message. The system then transmits the encrypted message,
and the device receives a second random quantum key from the system, and measures
the second random quantum key using a second random measurement basis, where
the second random measurement basis is compared to the first random measurement
basis, resulting in a comparison basis result. The system uses the comparison basis
result to determine a level of anomalies present in the second random quantum key
and a shared key, and, based on the level of anomalies, determines whether to render a
logon widget at the device.

ITpunoxenune 1-17

United States Patent Application 20200244357
Kind Code Al
Heath; Jeffrey Abramson; et al. July 30, 2020

METHOD AND APPARATUS FOR THE DETECTION OF DISTORTION OR
CORRUPTION OF CELLULAR COMMUNICATION SIGNALS

Abstract

A system for troubleshooting signals in a cellular communications network, and in
particular, for determining the cause of distortion or corruption of such signals,
includes a robotic or other type of switch. The robotic switch can tap into selected
uplink fiber-opftic lines and selected downlink fiber-optic lines between radio
equipment and radio equipment controllers in a wireless (e.g., cellular) network to
extract therefrom the I and Q data. The selected I and Q data, in an optical form, is
provided to an optical-to-electrical converter forming part of the system. The system
includes an FPGA (Field Programmable Gate Array) or the like, and an analytic
computer unit, or web server, and SSD (Solid State Drive) and magnetic disk storage,
among other components of the system. The system analyzes the I and Q data
provided to it, and determines the cause, or at least narrows the field of possible
causes, of impairment to transmitted signals. The system includes a display which
provides the troubleshooting information thereon for a user of the system to review, or
other form of a report, and may communicate the analytical findings to a remote
location over a public or private internet protocol network.
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[Ipunoxenue 1-18
THE FORECAST OF TECHNOLOGICAL DEVELOPMENT TILL 2023

On the basis of the analysis of the published reports on carrying out of research and
developmental works, on the basis of the system analysis of a patent -license situation and
tendencies of its development and preconditions to basic and local changes,-

Four groups of basic technologies which will define character and ways of development of
mankind in 21 century are selected:

The Newest base technologies, i.e. revolutionary technologies on the basis of which application
development of a society and its forming bases can be essentially changed,-

1. ELECTRONICS AND COMPUTER SCIENCE
1.1. Microelectronics

1.2.  Terabyte memory- it is the field of laser diodes with cooling and packaging devices
use; our proposition,- including Laser Diode development; housing development;
cooling system development; driver and supporting PVC development;

1.3. Superconducting devices
1.4. Super-intellectual chips
L.5. Self-generating chips

1.6. Optical electronics, including, - terabyte optical memories; terabyte optical devices of
communication; elements and units of optical COMPUTERS and operating systems of a
various level on the basis of optical terabyte memories;,-

1.7.  Bioelectronics, including, - bio-gauges; the bio-computer;

1.8. The Equipment of information systems, including, - the super-computer of parallel
action; the neuro-computer;

1.9. The Software, including, - systems of machine translation; systems of modelling of a
reality (VIRTUAL REALITY SYSTEMYS); self-replenishing databases;

2. New materials

2.1. Ceramics, including, - superconductors (the coils possessing property of
superconductivity at heats); super thermal-conducting nano- composites on the basis of
artificial and natural diamonds; gas turbines and the engines created with use of ceramic
materials; new kinds of glass (nonlinear optical glass); new kinds of coverings on glass and
the ceramics, properties essentially changing them;

2.2. Semiconductors, including, - optical integrated schemes; semi-conductor elements with a
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2.3.

24.

2.5.

3.2.
3.3.

super-lattice;

Metals, including, - amorphous alloys; alloys with the absorbed hydrogen; magnetic
materials;

Organic materials, including, - organic nonlinear optoelectronics elements; the memory
based on an optical burning out of holes; molecular devices; thermal-plastics molecular
composite materials;

Composite materials, including, - high-quality plastics with hardening from carbon
fibers; high-quality metal composite materials; high-quality ceramic composites; high-
quality composites type of carbon-carbon (carbon-carbon, with the modified graphite, with
pyrolytic graphite, with multistage pyrolytic graphite, with electrochemical activated
graphite, on a flexible or elastic viscose basis with the subsequent electrochemical activation
after drawing on a viscose matrix of a pyrolytic graphite);

The Science about a life

New kinds of medical preparations, including, - medical products for treatment
(preventive maintenance) of tumoral diseases; medicines for treatment (preventive
maintenance) of senile dementia; medicines for treatment (preventive maintenance) of
diseases immune systems and allergies;

Use of somatic features of the person, including, - bank of a bone brain; bio-energy;

Manufacture-artificial bio-objects, including, - artificial bodies; artificial enzymes and
membranes.

The Base technologies providing industrial activity, that is technologies and the integrated
combinations of technologies providing competitiveness of the industry in the world market.

4.

4.1.

4.2.

5.

5.1

Power

"Know-how" of energy, including, - fuel batteries; solar energy sources; alternative
water —gasoline emulsion -; small-sized reactors on the light water, possessing own stability;
reactors of nuclear synthesis; high-speed reactors-multipliers;

Technologies of increase of efficiency of use of energy, including, - highly effective
refrigerating machineries and thermal pumps; superconducting condensers of energy;

Automation

Robotics, including, - robots with an artificial intellect; devices for work with micro-
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5.2.

5.3.

5.4.

objects;

Technologies in the field of the processing equipment, including, - machine tools with an
artificial intellect and computer numerical program management; the complex processing
centers; machine tools of ultra-precise processing;

Technologies CAD/CAM, - computerized DESIGNING And MANUFACTURE,
including, - systems of computerized designing with artificial intellect; modelling of
products;

Technologies CIM/HIM (in a complex-integrated and high integrated manufacture),
including, - independent systems with the distributed management; the integrated process
equipment.

The Socially-important base technologies, that is the technologies, helping{assisting} to lift a
standard of living.

6.

6.1.

6.2.

6.3.

6.4.

7.1.

7.2.

Communication

Satellite and mobile communication systems, including, - a personal communication
facility; networks of data on the basis of midget ground stations (VSAT) and satellites;

Transfer of the image, including, - TV of high resolution (HDTV); systems of a cable
television for satellite communication -transfer of radio programs (CS/DC-CATV);

Multichannel communication, including, - systems of a television conference-
communication; video-telephones;

Development of communication networks, including, - switchboards of broadband
integrated digital communication networks (ISDN); optical systems of user's
communication; local optical communication networks;

Transport(water-gasoline mix. Water-diesel fuel mix. Project; foam formation
project;)

The Railway transportation, including, - automobiles with the linear engine, working on
a principle of super-conductivity. Automobiles of new generation with the linear engine
working on a principle of super-conductivity at heats; high-speed ground transport with the
linear engine (HSST); the advanced control system of movement of trains (ATCS); bymodal
systems (through system of movement);

The "Know-how" of cars, including, - cars of new generation (with the combined
engines, with engines working on emulsions gasoline and water or solar oil and waters); cars
with an alternative energy source (electro-mobiles); revolutionary "know-how" of cars;
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7.3.

7.4.

8.2.

8.3.

8.4.

Shipbuilding, including, - a techno-super-liners; vessels with superficial sliding; vessels
with an artificial intellect; aqua-robots;

Air transport, including, - many-placed passenger planes; hyper-sound transport planes;
small-sized impeller planes with vertical rise and landing;

Use of space

Technologies of an outer space exploration, including, - underground constructions for
carrying out of experiments in conditions of weightlessness; research bases on a surface of
the moon; a catapult with the linear engine;

Ground technologies, including, - a construction of super-skyscrapers; super-
greater {super-big} air domes; technologies of dismantle of super-skyscrapers;

Use of underground space, including, - networks of underground freight traffics;
construction of underground highways and railways on the big depth; underground systems
of condensation of heat;

Use of ocean, including, - creation of artificial islands; floating stations; sea pastures; sea
zones of rest.

The Technologies directed on struggle against deterioration of ecological conditions, on creation
sources of saving manufactures, on creation of without waste manufactures

9.

Ecology. 9.1. The measures connected with the general warming of the ground
(warming of a climate), including, - technologies of linkage CO2 by means of the
catalyst; technologies of linkage CO2 by means of plants; technologies of linkage and
processing CO2;

9.2. Struggle against destruction of an ozone cloud of the ground, including, - gases
replacing Freon (refrigerant); technologies of regeneration of Freon;

9.3. Struggle against waste, including, - self-collapsing plastics; underground systems of
processing of usual waste; underground constructions for storage and processing of
water;

9.4. Technologies resource saving manufactures

9.5. Technologies of without waste manufactures

9.6. Technologies of deactivation of the infected objects

9.7. Technologies of clearing of water environments from radioactive pollution

9.8. Technologies of means of an individual defense from techno-genic and natural
accidents
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9.9. Technologies of means of an individual defense from acts of terrorism

9.10. Technologies of disposable means of an individual defense from techno-genic
and natural accidents

9.11. Technologies of disposable means of an individual defense from acts of terrorism

9.12. Technologies of protection of individual habitation from techno-genic accidents

9.13. Technologies of protection of individual habitation from natural accidents

9.14. Technologies of alternative energy sources for individual habitation in case of
emergencies

9.15. Technologies of reception of synthetic water from air
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