Pe3iome npoexTa, BBINOJIHAEMOI0
B pamkax ®LII

«HccnenoBaHusi 1 pa3padoTKH MO MPUOPHUTETHHIM HANIPABJICHUSIM PA3BUTHS HAYYHO-
TEXHOJIOrHYecKoro komiuiekca Poccun Ha 2014 — 2020 roabi»

o srarry Ne 3

Howmep Cornamrenus o npenocraBieHuu cyocuaun: 14.580.21.0003

Tema: «Coznanue BbICOKOA()(HEKTUBHBIX OeTa-BOIBTANYECKHX 3JIEMEHTOB MUTAHUS C JUTUTEIBHBIM CPOKOM CITy’KOBI HA OCHOBE
paxanMOHHO-CTOMKUX CTPYKTYp»

IIpnopurernoe nanpasnenue: Uugycrpus HanocucteMm (MH)

KpI/ITI/I‘IeCKaﬂ TexHosorus: TeXHOJO0ruu aTOMHOM OHEPre€TUKHU, AACPHOIo TOIJIMBHOI'O LIUKJIA, 0e3011acCHOTO 06pameHM${ C paInOaKTUBHBIMU
OTXOJaMHu U 0Tpa6OTaBH.II/IM SACPHBIM TOIIJINBOM

ITepuon Bemonuenus: 19.08.2015 - 31.12.2017

IMnanoBoe punancupoBanue npoekta: 187.50 miH. pyo6.
bromxernsbie cpencta 187.50 muH. pyo0.,
Buebromkernsie cpeacta 0.00 MitH. py0.

IMonyuatens: GenepanbHOE TOCYIAPCTBEHHOE OIO/PKETHOE HayYHOE yupexieHne "TeXHOIOrnYeCKU il HHCTUTYT CBEPXTBEP/BIX H HOBBIX
YTJICPOJHBIX MaTepHaIoB"

WunyctpuaneHeiii naptaep: OOIIECTBO ¢ OrpaHUYeHHOM oTBeTcTBeHHOCThIO "MHBecTTexHomoruu"

Kimouesie ciosa: BETA-BOJIbTAUYECKUI DO®EKT, IIUPOKO30HHMIN MTOJYITPOBOIHUK, U30TOITHA Sl OUMCTKA,
[IEE30DJIEKTPUYECKUI DODEKT, SIAEPHASI BATAPES, KOHTAKT IIOTTKH, BAPEEPHASI CTPYKTVYPA,
HEPABHOBECHBIE HOCUTEJIN 3APAJIA, BETA-PACIIAZL, TOPMO3HOE N3JIVUEHUE, 30HHAS CTPYKTYPA

1. lesas npoexTa

OcHoBHoli nenbto Hactosumx ITHUOP, peann3yeMplx B paMKax KOMIUIEKCHOIO IIPOEKTA, SABJISIETCS pa3paboTka 6a30BBIX KOHCTPYKIIUH
1 TEXHOJIOTMH CO3JaHHs ABTOHOMHBIX DPaJHallMOHHO-CTUMYJIMPOBAHHBIX O€Ta-BOJBTAMYECKUX 3JEMEHTOB IHUTAHHMSA PA3IU4YHOIO
Ha3HaAuYeHMs C yIeNbHOM MomHOocThi0 He MeHee 50 MkBT1/cM3 u cpokom ciyxObl He MeHee 20 JeT Ul HyX[ SICPHOI DHEPreTUKH,
ABMAKOCMHYECKOH TEXHHMKM, HAHO- U MHKPODJIECKTPOHUKY, OMOMENUIMHEI M CIICHHANLHOH TEXHUKH, 4TO OyJeT CIIocOoOCTBOBATH
HOBBIIIEHUIO JKCIIOPTHOTO MOTeHIHana PoccuM M CHM)KEHMIO HMIIOPTHOM 3aBHCUMOCTH B CTPAaTErMYecKH BajKHBIX OTPACIsX
IPOMBIIIEHHOCTH.

2. OcHOBHBIE Pe3yabTaThI MPOEKTA

1 .HW3roroBieHsl ONBITHBIE 0O0pa3slbl pPaAMallMOHHO-CTUMYIMPOBAHHBIX  O€Ta-BOJBTAMUECKUX  OJIEMEHTOB IUTaHUA  JUIA
HCCIIEIOBATEIBCKHX HCIBITAHHUM.

2. TIpoBeeHBI UCCIIEIOBATENILCKUE UCTIBITAHHS ONBITHBIX 00Pa3IOB PaanallHOHHO-CTUMYIHMPOBAHHBIX OETa-BOJIETANYECKUX DIICMEHTOB
HNUTaHUS.

3. [IpoBeneH aHaiu3 pe3y/IBTaToB MCCICIOBATEIBCKUX HCIBITAHUN M BBIOOP KOHCTPYKLMH PaIMaliOHHO-CTUMYIMPOBAHHBIX OeTa-
BOJITAMYECKUX JIEMEHTOB IMUTAHUS C JJIMTEIBHBIM CPOKOM CITY KOBI JUIS IIOCHIELYIOMIEeH pa3paboTKU U MPOU3BOICTBA.

4. Pazpaborana pabouast TEXHOJIOIMUECKAsl JTOKYMEHTAIUS Ul M3TOTOBJICHUS PaJMalliOHHO-CTUMYIMPOBAHHBIX O€Ta-BOJIBTaHYECKUX
3JIEMEHTOB ITUTaHMUSL.

5. Paspaborana pabo4asi KOHCTPYKTOPCKasi JIOKYMEHTAIUS [yl M3TOTOBJICHHUS PaJHalliOHHO-CTHMYJIMPOBAHHBIX O€Ta-BOJBTaHYECKUX
JJIEMEHTOB ITHTAHHUSL.

6. [IpoBenena Merposiornyeckas 3KCIepTr3a TEXHHIECKOH JOKyMEHTAIlNH B COOTBETCTBHH ¢ TpeboBanusmu PMI" 63 - 2003.

7. BeimonmHeHB! aHaIN3 U OLIeHKa NosTyueHHBIX pe3ynsTaros [THU-1, ITHU-2 u ITHU-3.

DNeMeHThl MUTAHUS HOBOTO IIOKOJICHHS Ha BPEMEHHOM T'OPU3OHTE 5-6 JIeT B CPAaBHEHUHM C W3ACNUSAMU KOHKYPEHTOB (MHPOBBIMH
aHayoramu ) OyIyT OTJINYaThCSL:

1) noBriieHHOW He MeHee 4yeM B 2 pasza 3¢dexkruBHocThio (KIT/) mpeoOpazoBaHus sHEpruu, BHIACISIONICHCS NpU pacnaae Oera-
HCTOYHUKA, B DJICKTPO3HEPIHIO, YTO TIO3BOJIMT B MIEPCIEKTHBE CHU3UTH CEO0ECTOMMOCTh HCTOUYHHKA IpUMepHO Ha 50% 3a cuert Gonee 2
9KOHOMHYHOT'0 PacXOI0BAHHS JOPOTOCTOSIIETr0 PAJHON30TOIIA C BEICOKOH CTENICHBIO 00OTalleHHS.
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2) yBennueHHOH Ha 50% yAeIbHOH MOIIHOCTBIO, YTO IO3BOJIUT CHU3HUTH HA TPETh MACCOTa0apUTHBIE ITOKA3aTeNH 3JEMEHTOB ITHTaHUS
GaTapeii Ha UX OCHOBE C COXPaHEHHEM TPeOyeMOro YpOBHS BEIXOJHOH MOIIHOCTH.

3) yCHJICHHBIM YPOBHEM SKCIUIyaTallHOHHOHW HaJIeKHOCTH 33 CHET MCIIOJIB30BaHMs IpeoOpa3oBaTeseil ¢ JUIMTEIbHBIM CPOKOM CITyKOBI
(6onee 20 net) Ha OCHOBE pa/IMallMOHHO-CTOMKNX MaTepHaJIOB.

3. OxpaHocnocoOHbIe pe3yabTaThl HHTELIeKTyaabHOoH deaTeabHocTH (PU/L), monyyeHHble B paMKaxX NPUKJIAAHOI0 HAYYHOTO
HCCIe0BAHNSA M SKCIIePUMeHTATBHOM pa3padoTKku

[Tonesnast Mmonensp, 3asBka Ne 2016151508 ot 27.12.2016, "Pamnon30TonHEI HCTOYHUK ITOCTOSTHHOTO TOoKa", PD

4. HazHauyeHue U 00J1aCTh NPUMEHEHUSA PE3yJbTaTOB IIPOEKTa

ITomyuaemble pe3yabTaTbl KOMILIEKCHOTO IPOEKTa 1M03BoIAT MHAyCcTpHaabHOMy apTHEPY OCBOUTH IIPOM3BOJCTBO HOBOI'O IMOKOJICHHUS
ABTOHOMHBIX PpaJHalliOHHO-CTUMYJIMPOBAHHBIX O€Ta-BOJBTAMYECKUX DIEMEHTOB IUTAHUS C JUIMTEIBHBIM CPOKOM  CIIY)KObI
MOCTOSIHHOTO M MEPEeMEHHOT0 TOKa, PabOTAOIIMX B IIMPOKOM JMana30oHe BRIXOAHBIX HanpsbkeHui (1,5 — 9 B), Beixoanbix TokoB (ot 10
MKA) ¥ MOLIHOCTEH (B 3aBUCHMOCTH OT I1apaMeTPOB), MPEAHA3HAYEHHBIX IS HUTaHUS JaTYMKOB U YCTPOMCTB Pa3IM4YHOI0 Ha3HAUYCHMUSL.
B Hacrostiee BpeMst MOTPeOHOCTh B KOMITAKTHBIX HEOOCITYKMBAEMbIX JIEMEHTaX MUTAHUS MOBBIIIEHHOTO CPOKa CIYXKObI /Ui paanuo- u
9JIEKTPOHHOM anmnapaTypsl KpaifHe BBICOKA X HE OTPaHUYMBACTCs 00JIaCTMI MUKPORJIEKTPOHUKH. B 1epByto ouepeip, Takue 3JeMEHThI
HNUTaHUS BOCTPEOOBAHBI B a’POKOCMHUYECKOW OTpacid, a Takke B MEIUIMHCKOH, BOGHHOW, TIe0J0ropa3BeJOBaTENbHON U
HedTenoObBatomeil. Co3aHue TAKUX 3IEMEHTOB MUTAHHS IO3BOJIUT 3HAYUTENILHO YBEIHUUTE 000POHOCIIOCOOHBIH ToTeHnnan Poccun
U OTKPBITH HOBBIC BO3MOXKHOCTH IO MCCJICIOBAaHHUIO TPYITHOAOCTYIHBIX OOJIacTel, a TakKe JOCTHYh HOBOI'O YPOBHS MPOHM3BOJICTBA U
TEXHOJIOTUH.

PajnanoHHO-CTUMYAMPOBAaHHBIE UCTOYHUKHM MUTAHUS B CPABHEHHH C XMMHYECKMMH 3JIEMEHTaMH MUTAHUS 00JIa/lal0T Ha HECKOJIBKO
HOPSIIKOB OOJIbIIEH MIIOTHOCTBIO 3HEpruH. CpoK CiryKObl TAKMX MCTOYHUKOB 3aBHCUT OT CKOPOCTH pacraja pajuou30TONa M MOXKET
pocturate 100 jer. B kauecTBe pagMOAaKTUBHOIO 3JIEMEHTA-UCTOYHMKA DHEPrMM MOXET BBICTYNATh JOOOH pPauaAMOM30TOIl C
JUIITENBbHBIM BPEMEHEM JKU3HHM, pacialafoluiics o 6eTa-MHHYC KaHaiy.

Pa3paboTka KOMIAKTHBIX HEOOCTYKHMBAaEMbIX JJIEMEHTOB ITHTAHHS IOBBIIICHHOTO CpPOKa CIYXOBI COOTBETCTBYET TPEOOBaHUIM
00ecreyeHUs] TEXHOJIIOTMYECKONH HE3aBHMCUMOCTH UM HMMIOPTO3aMEIICHHs Ui HYXI CTPAaTerMYeCKUX OTpacieil, Takux Kak siiepHas
MIPOMBIIUIEHHOCTh, KOCMHYECKAasi U MEJMLIMHCKAs TEXHUKA, aBTOHOMHbBIE Masiki U MeTeocTaHuu. Co3aHe aBTOHOMHBIX IIPHOOPOB Ha
OCHOBE 3JIEMEHTOB ITUTAHUS CPOKOM CITy>KOBI Gostee 20 JIeT MO3BOIMUT JOCTHYb HOBOTO YPOBHS Pa3BUTUSI KOCMUYECKOH, MEJIMIIMHCKOH 1
CIIELUAIBHOM TEXHUKH, a TAK)KE TOBBICUTH 0€3011aCHOCTh SAEPHBIX 00BbEKTOB Ha TeppuTOopuu PO.

IIpu H3roToBICHHWH pPaAMALIMOHHO-CTUMYIMPOBAHHBIX HCTOYHHUKOB IHUTAHUSA MOTYT OBbITH HCIIOJIB30BaHbl KakK CIICLUAIBHO
HapabaTbIBacMbI€ PaHOHYKIH/IBI, TaK U PaIdOHYKIH/IBI, SBISIONIHECS MTOOOYHBIM MPOAYKTOM PaOOTHl aTOMHBIX AIIEKTPOCTAHIINH, UTO
sBysieTcs 5(HEKTHBHON aIbTEPHATUBON UX 3aXOPOHEHUIO.

IIpoext momnepskan MunucrepctBoMm DHepretuku Poccuiickoit ®enepanuu, I'ocyqapcTBeHHOM Koprioparueil Mo aTOMHOM SHEpruu
"Pocarom" u TexHonOrHuYecKoi riatdopmoii "MaTepuansl ¥ TEXHOJIOTHH METauTypruu'.

5. D¢ dexTHI OT BHEAPEHNUS Pe3yIbTATOB MPOEKTA

BHenpeHue pe3ynsraToB MPOEKTa MO3BOJIUT B ONMDKAHMIIEH MEpCIeKTHBE YNOBIETBOPHTDH CYIISCTBYIOLIYIO BBICOKYIO HOTPEOHOCTH B
3JIEMEHTaX IHUTaHUA JUId aBTOHOMHOM ammaparypbl, (yHKIHOHMpPYIOIIEH B YCIOBHSAX HEBO3MOXKHOCTH OOCIY)XMUBaHHS (3apiaKH,
3alpaBKM TOMJIMBA WJIM 3aMEHbl HMCTOYHMKA HampspkeHus). PaspabaTeiBaeMoe HOBOE ITOKOJECHHE ABTOHOMHBIX PpaJiMalliOHHO-
CTHUMYJIMPOBAHHBIX O€Ta-BOJBTaNYECKUX DJIEMEHTOB IHTAaHUS W OaTapeil Ha WX OCHOBE ITO3BOJIUT CO3JAaTh CTPAaTETMYECKUN 3a/ieNl B
o0JacTH CrienanbHbIX HCTOYHUKOB TUTAHUSI, HAI[SJICHHBIH Ha:

1) OGecnieueHne 6E30MAaCHOCTH HAa aTOMHBIX CTAHIIMAX 32 CUET CO3/IaHUS SHEPrOHE3aBUCHMBIX CUCTEM KOHTPOJIS;

2) OGecrieueHre aBTOHOMHBIM ITUTAaHUEM CHELMATBHON TEXHUKU;

3) OcBoeHHE KOCMOCa 3a CUET CO3/IaHKsl aBTOHOMHBIX HEOOCIy)KMBAEMbIX CITyTHUKOB U 30HJIOB;

4) PazBuTHE MEMIIMHBI 32 CUET CO3/IaHHUsI HOBOT'O IIOKOJICHUS HEOOCTy)KUBAEMbIX UMILJIAHTOB;

5) OcBoeHHE TpPYIHOJOCTYIIHBIX PpErHOHOB, B 4YaCTHOCTH, KpaiiHero CeBepa, 3a CYeT CO3IaHHUA aABTOHOMHBIX I'€0JIOIO-
Ppa3BebIBATENbHBIX 30H/I0B, JHEPIOHE3aBHUCUMBIX CEHCOPOB, OyeB M T.1. Co3JaHuEe HOBOT'O ITOKOJICHHUS 3JIEMEHTOB ITUTAaHHs 00eCIICUNT
TIOBBIIICHHE O00OPOHOCIOCOOHOCTH W TEXHOJOTMYecKo Oe3omacHoctn P® 3a cuer co3maHwsl aHAJOTHYHBIX FUIM TIPEBOCXOJISIIIX
aHaJIOTUYHBIE 3apyOeKHbIe 00pa3Ibl 3JIEMEHTOB MUTAHUS U HA OCHOBE OTEYECTBEHHBIX KOMIIOHEHTOB M KOMIUJICKTYIOIIUX.
IInanupyemslii MaciuTad BhIIycKa MPOAYKLIHMU U ee paboune XapaKTepUCTHKK ofecrieyar MOJHOE 3aMELICHHE WMIIOPTHBIX aHaJoroB
Widetronix (Firefli-T, Firefli-N), City Labs (ERDIP, LCC) u BetaBatt (Trench, Fill-Jelli-Roll) B oreuecTBeHHBIX OTpacisax
MIPOMBIIIICHHOCTH.

DOneMeHThl MUTAHUS HOBOTO ITOKOJICHHS Ha BPEMEHHOM T'OPU3OHTE 5-0 JIeT B CPaBHEHHH C U3AENUAMU KOHKYPEHTOB (MHPOBBIMH
aHasoramu) OyIyT OTJINYaThCSL:

1) moBeImeHHON He MeHee yeM B 2 pasa addextuBHOCThIO (KIIJ]) mpeobpa3oBaHus 3HEpPruH, BBLACISIONICHCS NMpH pacmange Oera-
UCTOYHHKA, B 3JICKTPOIHEPTHIO, YTO MO3BOJIUT B MEPCIEKTHBE CHU3UTH CE0ECTOMMOCTh HCTOYHUKA IpUMepHO Ha 50% 3a cuer Oonee
HKOHOMHYHOTO PACXOA0BAHUS JOPOTOCTOSIIEIO PaJON30TOIa C BRICOKOH CTENEHBI0 000TallIeHH L.

2) yBenuueHHOI Ha 50% ynenbHOH MOIIHOCTBIO, YTO MO3BOJIUT CHU3UTh Ha TPETh MaccorabapUTHBIC MMOKAa3aTeIN 3JIEMEHTOB MTHTAaHHS
GaTtapell Ha X OCHOBE C COXpaHEHHEM TPeOyeMOro YPOBHS BBIXOAHONW MOIIHOCTH.

3) yCHJIEHHBIM YPOBHEM SKCIUIyaTallHOHHOW HaJIeXKHOCTH 3a CHET MCIIOJIB30BAaHMs IpeoOpa3zoBaTeseil ¢ JUIMTEIbHBIM CPOKOM CITy>KOBI
(6omnee 20 neT) Ha OCHOBE pagUAlIOHHO-CTOMKUX MaTepHUaIoB.



6. ®opmMbI M 00bEMbI KOMMEPUHATH3ALNH Pe3y/IbTATOB MPOEKTa

BrlnonHeHre KOMIUIEKCHOTO ITPOEKTa HEOOXOIMMO M JIOCTaTOYHO JUIf pa3pabOoTKH IPOLYKIHH, IO3BOJIOIIEH pEelnTh MpodieMy
UMIIOPTO3aMeILEHUs U OPraHU30BaTh IPOMBIIUICHHOE IIPOU3BOJICTBO 10 pe3yibTaTtaM IpoekTta He no3auee 2018 roaa.
[ToTeHUMANBHBIME  TTOTPEOUTENSIMH ~ OXKUJAEMBIX HAay4YHO-TEXHHUYECKHX pe3ynsraroB sBisitores 3A0  «KapanosnekTpoHuKay
(Kmumogck), OAO «MxeBckuit mexanuueckuil 3aBom» (MkeBck), OAO «DJIIIA» (3enenorpam), OAO «Apanrapn» (CaHKT-
ITerepGypr), OAO Konuepn II1BO «Anmaz-Anreit» (Mocksa), OAO BHUUPT (Mockga), OAO «HIIII «Ilynbcap» (Mocksa), OAO
«HUM KII» (MockBa), OAO "AtomHoe u »sHeprerndeckoe wmarmmHoctpoenue”, OAO «Konnepn Pocaneproarom», OAO
«Atomtexanepro», OI'VII "lIpousBoacrBenHoe obObeanHeHue "Mask", OI'VII «POAL] — BHUU Texumveckoil Qu3nKu WMeHU
akagemuka E. U. 3ababaxuna», ®I'VII Aromuoro ¢muora, AO "Brnamumupckoe mponsBozacTBeHHOe oO0bennHeHne "Toumam", OAO
"ManMHOCTPOUTENBHBIN 3aBOJ", U 1p.

K 2018 romy cuimamu OOO "HuBectTexnonmoruu" coBmectHo B @PTBHY THCHVYM Oyaer opraHu30BaHO IPOU3BOJICTBO
pa3pabaThIBaeMON MPOAYKIHMH Ha COOCTBEHHBIX NMPOU3BOJCTBEHHBIX MOLIHOCTSX. ONBITHO-NIPOMBIIUICHHBIE TAPTUU U3IEIUl OymyT
IIOCTABJICHBI IOTPEOUTEIISIM U IIPOUYT MOJHBIN KOMILJIEKC HAaTypHBIX UCHbITaHHH. OObeM HHBECTUIIMOHHBIX 3aTpaT UH/IyCTPHAIBHOTO
MapTHepa COCTABISET 57 MIIH. pyo.

Pe3ynsraToM KOMIIIEKCHOTO IMPOEKTa CTaHET CO3JaHHE OINBITHBIX 0OpasloB pajuallMOHHO-CTUMYIMPOBAHHBIX O€Ta-BOJIBTaNYeCKUX
3JIEMEHTOB MUTaHMs HOBOro THma B 2017 roxy.

B 2018 roay muianupyercs U3roTOBUTH MApTHIO 3JIEMEHTOB MUTaHUSA HOBOTO TUMa B pazmepe 800 mrt. obmel ctonmocTsro nopsiaxa 100
MJTH. py0.

B 2019 roxy nmanupyercs H3roTOBUTH MApTHIO 3JIEMEHTOB MUTAHHUS HOBOro Tuma B padMepe 5000 mrt. o0mei cTonMOCThIO MOpSIKa
300 muH. pyo.

B 2020 romy umcno BBIMYIICHHBIX MCTOYHUKOB MHUTAHUS TEXHUYECKU OyleT OrpaHUYMBATHCS IPOU3BOJICTBOM DPAAMOAKTHBHOTO
u3oTona u Oyzaer cocranisite He MeHee 20000 mt. o61ei cronMocThio He MeHee 800 MitH. py0.

7. Haau4uue coucnoTHUTe el

denepansHOe rocylapcTBEHHOE YHUTapHOE npeanpusatue «LleHTpanbHbli HaydyHO-UCCIEA0BATEILCKUN HHCTUTYT KOHCTPYKIIMOHHBIX
matepuainoB «IIpomereit» (OI'YIT «UHUU KM «IIpomereit»), 2016 r., 3 stan Bemmoxaenns [IHUOP.

OO0wecTBO ¢ OTpaHMYEHHOH OTBETCTBEHHOCTHIO «AnMaszdHeprobypy (OO0 «AnmazdDueprobyp»). 2016 T, 2 sTam BBIIONHEHUS
ITHUDSP.

Hannonansuslit HccnenoBarensckuil TexHonoruueckuii yuusepcurer « MU CuCx. 2015 r., 1 stan Bemmonnenus [IHUOP.

(enepanbHOe rocyaapcTBEHHOE OI0/DKETHOE HAYYHOE YUPEKACHHE
"TexHOIOruYecKuii MHCTUTYT CBEPXTBEPBIX U HOBBIX YIJIEPOIHBIX
MaTepuanoB"

Hupektop bnanx B 1.

(Oondicrocme) (noonucw) (hamunus, umst, omuecmeo)

PykoBoanTeab padoT o npoexkTy

3aBenyromumii 1aboparopueit Bopmamos B.C.

(Oondicrocme) (noonucs) (Gpamunus, ums, omuecmeo)



