INPOI'PAMMA PA3BUTUSA
IllenTpa KOUIEKTUBHOIO N10J1b30BAHUSI HAYYHBIM 000py/10BaHHEM

«JIazepublii pemTocekyHaHbIH KoMIieke» OUBT PAH na 2018-2022 rr.

1 Konnenuus pasputus HKII «JI®PK» na 2018-2022 rr.

Konnenmus pa3sutus LIKII cocTout B co3nanuu HayqdHOTO IIEHTPA, CIIOCOOHOTO B KOOIIEPAIIMH C
JOPYTMMU HaYYHBIMU OpraHU3alUsSMU peliaTh ¢pyHIaMeHTalbHble HAyYHbIe U MPUKIIAIHbIE POOIeMbl Ha
MEepeIoOBOM YpPOBHE B O0JacTH HW3Y4YEHHs] DKCTPEMAlbHBIX COCTOSIHHM, BO3HHUKAIOUIMX IPH
B3aMMOJICHICTBUM MOIIHOTO (PEMTOCEKYHIHOTO JIA3EPHOTO M3IIYYEHUsS U MHUKOCEKYHIHOTO U3IyYeHUS B
TeparepleBoi 00JIaCTH CIEKTPa C BEIIECTBOM U pa3padOTKU COBPEMEHHBIX JIA3E€PHBIX TEXHOJIOTUM, B TOM
YyuCIe:

e [‘eHepamnusi MOIIHOTO TEPArepIIOBOTO U3IyUYEHUs, pa3paboTKa SKCIEPUMEHTAIBHBIX METOJIUK JJIs
MPOBEACHUS UCCIIEIOBAHUM.

e ['eHepanusi OBICTPHIX IEKTPOHOB U PEHTICHOBCKOE M3JIYUCHHUE, BOSHUKAIOIINE TIPH 00pa30oBaHUU
Ja3epHOM TIa3Mbl C TTOMOIIBIO BO3ACHCTBUSI MOIIHBIX (DEMTOCEKYHTHBIX JIa3epHBIX UMITYJIbCOB Ha
METaJUTMUYECKUE MUIIICHU U KJIaCTEPHI.

= ccnenoBanrue KUHETUYECKUX, TUAPOJIUHAMUYECKUX U U3ITyUaTEIIbHBIX XapaKTePUCTUK TIa3MBbl,
BO3HUKAIOIIEH MTPHU BO3/ICHCTBUU BRICOKOMHTEHCUBHBIX (DEMTOCEKYH IHBIX JIa3€PHBIX UMITYIHCOB
Ha Ta3bl, TBEP/IbIC TENIa U CTPYKTYPUPOBAHHBIE MUIIIEHH (B YACTHOCTH, KIIACTEPHI).

= PazpaboTka HOBBIX JIA3€pHO-TUIA3MEHHBIX METOJIOB YCKOPEHHUS 3apsDKCHHBIX YacTHIl [0
CBEPXBBICOKMX PHEPTHUl U UCTOUHUKOB KOPOTKOMUMITYJIBCHOTO PEHTIC€HOBCKOTO U TE€PAreprioBOro
W3IIy4CHHUS.

= (Co31aHME HOBBIX METO/IOB TMArHOCTHKU CBEPXCHIIbHBIX TJIA3MEHHBIX 0JIEH, FTEHEPUPYEMBIX B
MJIa3M€ UHTCHCUBHBI JIA3EPHBIM U3JTYYCHHUEM.

*  DKCIEepUMEHTAJIbHBIE UCCIICIOBAHUS B3AUMOIEHCTBUS (PEMTOCEKYHIHBIX JIA3€PHBIX UMITYJIHCOB C
HAaHOCTPYKTYpamu U HaHO(OJIbraMu

*  DKCHepUMEHTAIbHbBIE UCCIEAOBAHUS YCKOPEHUSI HOHOB B TI0JIe )EMTOCEKYHIHBIX JTa3ePHBIX
UMITyJTBECOB MOITHOCTRIO Topsaaka 200 TBT,

e JluHaMuKa  DNEKTPOH-(DOHOHHOM  pelakcalid, YacTOThl  CTOJIKHOBEHHUH  DJIEKTPOHOB,
cBepXObICTpHIE (ha30BBIC MEPEXO/IBI B METAIIAX U TOJYMPOBOAHUKAX 10 Bo3aecTBueM DJIN.

e MHccnenmoBanume — AuHAMUKH — aedopManid  MOBEPXHOCTH  METAUTMYECKOW  MUIICHH,
THAPOJMHAMUYECKOTO PACHIUPEHUSI TMOBEPXHOCTHOTO CJIOS M JABUKEHUS OTKOJBHOTO CJIOSI TIOJ
nevicteueM MomHbIX  @DJIM, wuccnenoBaHus BBICOKOCKOPOCTHON nedopmainuu  CBOOOTHOM
MMOBEPXHOCTH MHUILIEHU TP BBIXOJE YAAPHOW BOJHBI.
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Pa3zpaboTka GpeMTOCEKyHIHBIX JTA3EPHBIX TEXHOJIOTHI

Pa3paboTtka 1 U3roToBiaeHne GEMTOCEKYHAHOTO JIa3€PHOr0 MUHIIETAa-CKaJIbIIeNs JJIs 3aXBara U
MaHUITyJTUPOBAaHUS HAHOOOBEKTAMH U MACCHBOM HAaHOOOBEKTOB B TPEXMEPHOM MPOCTPAHCTBE
Pazpa®oTka M M3rOTOBIEHHME JIA3€PHOTO YCKOPUTENS HMOHOB, MPEJHA3HAYCHHOIO MAJIsi HOHHOM
TepaIuu 3JI0Ka4YECTBEHHBIX HOBOOOPa30BaHUI

Pa3pa0oTka TexHOJIOTUI pe3ku U NpOo(GUIMPOBAHUS PA3IMUHBIX MAaTEPUAIOB (PEMTOCEKYHIHBIMU
JIA3CPHBIMHU UMITYJIbCAMU

Pa3paborka MeTo10B (heMTOCEKYHTHOM TUArHOCTUKU HAHOCTPYKTYP

3a BpeMs €ro CyIIeCTBOBaHMs OBUIM BBINOJIHEHBI BaKHEHIINE (yHJAaMEHTAIbHBIC pPE3yNbTaThl H

PELICHEI pAd NIPUKIAJHBIX 3a1a4:

Pa3paboTana u co3aHa nepBasi OTe4ecTBEHHAs! ()EMTOCEKYH/IHAsl TepaBaTTHas Ja3epHas CHCTEMA,
II0JIy4€H IIaTEHT Ha IOJIE3HYI0 MOJEIb.

Pazpaboran u ocBoeH meron ¢emrocexkyHaHOH Dypbe-MHTEpPEepOMETpUH, MpeTHA3ZHAYSHHBINA
JUIL JUATHOCTUKY KOPOTKOKUBYILHX 3KCTPEMAJIbHBIX COCTOSHUM.

BnepBble 1nOydeHBI OKCHEPUMEHTAIBHBIE JAHHBIE O CBOWCTBAaX HEHJCAJIbHOM IUIa3MBbl
TBEPAOTENBHON IUIOTHOCTH, CO3JaBacMOW Ha IIOBEPXHOCTH METAJUNIMYECKMX MHUIICHEH B
Ha4yaJbHOM cTaauu €€ CyLIECTBOBAHMS, MEXaHHW3MaX TIEHEpaluu OBbICTPBIX DJIEKTPOHOB U
PEHTI€HOBCKOI'O U3JIy4ECHHUS.

[Tonmy4yeHbl HOBbIE SKCIIEPUMEHTANIbHBIE JaHHBIE O JMHAMUKE 3JIEKTPOH-(OHOHHON perakcalu,
CBEpXOBICTPBHIX (Pa30BBIX NMPEBpAILLIEHUN U a0JISIMH, TPOUCXOAIINX B METAJLIAX,
MOJTYIIPOBOJIHUKAX, (heppoMarHeTikax u rpadure, TuHaMuke 00pa3oBaHUs U pelaKcaluu
NEKTPOH-IBIPOYHOM IJIa3MbI C BBICOKOW IJIIOTHOCTBIO HOCUTEJIEN B MOJIYIPOBOJHUKAX.
Pazpabotana 1 ocBO€Ha TEXHOJIOTUS Pe3KH U MPOPUINPOBAHUS PA3IUYHBIX MaTepHaJIOB.
Pa3paboran 1 U3roToBiieH GEeMTOCEKYHIHBIN JIa3epHBIN «IHMHIIET-CKaJIbIIEb) Ha 0a3e

pOCCHfICKHX KOMIUJICKTYROIIHUX W3ICITU.

HeHTp KOJIICKTUBHOI'O IIOJIb30BaHUA HacT BO3MOXXHOCTb KOMIIJICKCHOI'O IMPOBCACHU A

OKCIICPUMCHTAJIBHBIX I/ICCJ'IG)IOBaHI/II\/JI B o0Ojactu (1)I/ISI/IKI/I BBICOKHX KOHHCHTpaIII/H\/JI OHEprur, a cro

YHUKaJIbHOCTh 00yCIIOBJIEHAa TeM (DaKTOM, YTO B MUpPE CYUIECTBYIOT JIUIIb €IWHUYHbIE aHanoru. LleHnTp

KOJUICKTHUBHOTO ITIOJIB30BAHUSA JAaCT BO3MOKHOCTH KOMIUICKCHOI'O HPOBCACHUA ISKCIICPUMCHTAIBHBIX

HCCIIEIOBAaHUM B obactu (I)I/BI/IKI/I CBCPXCHUIIBHBIX MoJIEH U B3aUMOACUCTBUSI H3JIy4YCHUS C BCIICCTBOM. B

Hactosee Bpems LIKII mo ypoBHIO OCHallleHHOCTH HAyYHBIM M TEXHOJIOTMYECKUM O00OPYIOBAHHEM HE

YCTyMaeT BEAYIIUM 3apyOeKHBIM U OTEUECTBEHHBIM IIEHTpPA, a MO Py MO3HINI U MPEeBOCXOANT ux. B

IKII «JIazepubrit pemtocekynanbiii komruiekey OUBT PAH B Hacrosiiiee BpeMs (QyHKIIMOHUpPYeT 4

(beMTOCCKYHI[HBIX JIa3CPHBIX CUCTCM.

e deMTOCEKyH/IHAas TepaBaTTHast "XpoMm - ¢dopcTreput" na3epHas cucreMa MH(PPAKPACHOTO JHara3oHa
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cnektpa uznydenus (1240um, 80 ¢c, 10T, 1 TBT)

e demTocekyHnHas "TexHojorumyeckas"' "xpoMm-dopcrepur" mnazepHas cuctemMa HHPPAKPACHOTO

nuana3ona criekrpa mnydenus (1240um, 80 ¢c, 100 10000, 1,5 m/1x);

e JIByxkaHampHas (EMTOCEKYH/HAs BOJIOKOHHAasi UTTepOueBas jiazepHas cuctema (1030mM, 250 dc, 1-

10 kI, 0,1 mJTx)
o  demrocekyHaHbIN TTepOHEBi J1azep (1030 HM, mTeTbHOCT MMITYIBCa 115 dc, cpemHsist MOIITHOCTD M3ITyIeHHS
3 Br npu yacrore cnenosanust umimyiibeoB 70 MIr)
®demMToCeKyHIHBIE "XpoM - (opcTepHuT’ Ja3zepHbIe CHCTEMbl M JIByXKaHaJIbHas (hEMTOCEKYHHAS

BOJIOKOHHAsI UTTepOUEBasl Jia3epHasi cucteMa (- 3TO MepBble OTEUECTBEHHBIE YCTAHOBKU, M3TOTOBIIEHHBIC

LEIUKOM Ha 0a3e pOCCHMCKMX KOMIUICKTYIOIIMX H3AeNui U He uMeroniue aHanoroB B Poccun u 3a

pyoexom).

Konnenuus pazsutusa LIKII Takxke Bkiaroyaer:

— Hayuno-merommueckoe wu  mpubopHoe obOecreueHHe  HAay4YHO-HCCIIEOBATENbCKUX,  OMBITHO-
KOHCTPYKTOPCKHUX M TEXHOJOTHYECKHX paloT, MpOBOAUMBIX opranuzamusmu Poccuiickoit deneparumn
B pamkax DenepanpHoii 1eneBoil mporpammbl "MccnenoBaHus U pa3pabOTKU MO MPHUOPHUTETHBIM
HaIlpaBJIEHUSIM Pa3BUTHUsSI HAYYHO-TEXHOJIOrHueckoro komiiekca Poccun Ha 2014-2020 roapi», Ipyrux
(denepanbHbIX LIEJIEBBIX BEAOMCTBEHHBIX Iporpamm, HayuHbix nporpamm PAH, PAMH, POOU u
JpYTUX aKaJeMUid M LEHTPOB, HMMEIOLIUMX TOCYJapCTBEHHBIN CTaTyc, a TakXe B COOTBETCTBHM C
TEMaTHYECKUMH IJIaHAMH OpraHu3alui, GUHAHCUPYEMBIX U3 QeepallbHOTO OI0IKeTa.

— IlpenocraBnenue opraHu3anusM BO3MOXXHOCTH HCIOJIb30BaHUS METOJOB HAay4HBIX HCCIIEJOBaHHM,
pa3paboTanHbIX U ocBoeHHBIX [IKII.

— PazButue  MartepuanmpHO-TexHMueckod  06a3pl  LUKII  myrem  moocHamieHuss — MMEIOLIUXCS
CIEIMAIM3UPOBAHHBIX KOMILUIEKCOB U Jaboparopuii mpuoOpeTaeMbiM Hay4dHBIM O00OpYIOBAaHUEM U
pa3paboTka METOJIOB BBINOJIHEHUS W3MEPEHUI sl 0OecieueHusl U pa3BUTHsI HCCIeloBaHU B GhopMme
KOJUIEKTUBHOT'O TI0JIb30BaHUSI HAyYHBIM 000py0BaHKEM U coaeiicTBus pa3BuThio cetu LIKII.

- COBEpIIEHCTBOBAHME OPraHM3allMOHHO-PKOHOMHUYECKMX MEXAaHU3MOB IPEAOCTaBIEHHUs YyCIyr B cdepe

MIPOBE/ICHUS UCCIIEAOBAHUN JJIs1 pa3IMYHbIX OPraHU3alMii;

- TIOBBIIIIEHHE YPOBHSI 3arpy3ku HayyHoro oOopynoBanus B LIKII myrem ¢opmupoBanus coOCTBEHHBIX

TOJIOBBIX IJIAHOB MCCJIEI0BAaHUH U IJIAHOB MCCIIEI0BAaHUH 110 3asiBKaM 3aMHTEPECOBAaHHBIX OpPTaHU3AlINN;

- TIO/IJIEP’KKa OTEYECTBEHHBIX HAYYHBIX IIKOJ, MOBBIIICHNE KBATH(UKAIIMN UCCIIe0BaTeNeH U MPUBICYECHHIO

MOJIOZIBIX CIIEIIUAIUCTOB/
2 MeponpusiTusi 10 Pa3BUTHIO MaTepUaJIbHO-TexHUYeckoii 0a3bl LIKII

[lenTp oOnamaeT Hay4YHbBIM OOOpPYJOBAaHHMEM, TIO3BOJIIOIIMM BECTH HCCIIEJOBAHMUS IO

NEPCUUCIICHHBIM BBIIIC HAIIPAaBJICHUSAM. OIIHaKO Pa3BUTHC HAYKHW W TCXHUKU CTaBAT NCPECHA YUYCHBIMU



IIKII HOBBIE 3amaum, [UId pEUIEHHUs KOTOPHIX HEOOXOOUMO NPUOOpETEHHE psjia HOBBIX NMPHOOPOB U
00opymoBaHUsI.

[lepBoouepenHoi 3amaueil Ha ONMMKAWIINE TONBI SBISETCS CO3JAHUE MOIIHOTO HMCTOYHHKA
TeparepLeBoro M3jlydyeHus Ha 0a3e XpoM-(hOpCTEepUTOBOM J1a3epHOM CHUCTEMbI METOAOM ONTUYECKOIO
BBINPSIMIICHUS] B HEJIMHEHHOM OpraHM4YeckoM Kpucrtasie ¢ 3((eKTuBHOCTBIO npeodpa3zoBaHus 10 3% B
cnekrpasibHoM nuanazoHe ot 0.5 mo 3 TI'u. IlomoOueix mcrounumkoB Tl m3myuenuss B Poccum B
HACTOSAILEE BPEMS HET.

[Tnanupyercs npuoOpeTeHre U U3rOTOBIEHUE TAKXKE CIEAYIOIIEro 000pyJOBAHU:

e JlazepoB HaKaykud TepaBaTTHOW (PEMTOCEKYHIHOW XpOM-(POPCTEPUT JIa3epHOM CHCTEMBI IS
YBEJIMYEHHUS 4acTOTHI CleA0BaHUA UMIYIbCOB 10 100 I'm, 4To CyIIEeCTBEHHO PAaCHIMPUT CIIEKTP
IIPUMEHEHUA JAHHOM YCTAHOBKM Il MCCIEAOBAHMM C HCIIOJIb30BAHMEM TEparepLoBOro
U3ITy4EeHUs.

e OpraHuyeckoro Kpucramia AJis NOJy4YeHUs UMIIYJbCHOTO T€pPareploBOro U3Iy4eHHs C BHICOKON
SHEPIUeU UMITYyJIbCa.

e JluarHoctuueckoe o0OOpyAOBaHHE [UIsI TPOBEACHHUS HKCHEPUMEHTOB C HCIOJb30BAHUEM

TeparepLoBOro U3ay4eHusl.
3 ObecnieyeHue 1OCTOBEPHOCTH (€IMHCTBA) U3MeEPEeHM i

Cneuuduxoii uszmepenuit, mpoBogumbix B LKII «JlazepHbiii peMTOCEKYHIHBII KOMILIEKC)»
ABJISIETCSA M3MEpEHHe MapaMeTpoB BO BPeMEHHOM auanasoHe juutensHocteit 10713+10°%c. O6ecneuenne
JIOCTOBEPHOCTH (€AMHCTBA) MU3MEPEHUH JOCTUTAeTCs HAIUYUEM CEPTHPHUIMPOBAHHOTO 00O0PYAOBAHUSA
JUIL PErUCTpalUy CHEKTPAJIBHBIX M DHEPreTHUYECKUX IIapaMeTPOB JIA3€pHBIX MMITYJIBCOB, & TaKXke
IIPUMEHEHUEM CIIEHUAIBHBIX METOAMK W3MEPEHUM IIUTEIBHOCTH M KOHTpAacTa MMITYJIbCOB JIa3€pPHOIO
n3nyyeHusi. PeMOHT o000pynoBaHMsI OCYIIECTBISETCS Ha (UPMaxX-NMPOU3BOJIUTENAX C BblIadyel

cepTU(UKAIIMOHHBIX IOKYMEHTOB.

4. MCPOHPI/IHTI/IH M0 COBCPHICHCTBOBAHUI0 MMCKINUXCHA W Pa3BUTHI0O HOBBIX METOA0B H

METOAUK U3MEepeHHi.

CoBepIIIeHCTBOBAHUE CYIICCTBYIOIIUX METOJWK HWCCIECIOBAaHUSA W OTJIaJKa HOBBIX OyAeT

OCHOBBIBATHCA HAa MPUMCHCHUU MTOCIICAHUX HOCTI/I)KeHHﬁ COBpeMeHHOﬁ HAayKH, TEXHUKU U TEXHOJIOTHH.

B paMKax MCpOHpI/ISITI/Iﬁ IO COBCPHICHCTBOBAHUIO MMCIOMIUXCA U PA3BUTUIO HOBBIX MCTONOB U

METOJAHK I/I3MepeHHI>'I IUIAaHUPYROTCA CICAYIOMUC pa6OTLII

- pa3zpaboTka GpeMTOCeKyHAHOU nHTEephepoMeTprueckoir MeToanku usMmepenuii B UK nuamazone

(mmmHa BotHBI 1240 HM) criekTpa Jj1st TPOBEACHUS 00 BEMHOTO 30HIMPOBAHUS TTOJIYITPOBOTHUKOB;



- 0TpabOTKa METOJMKH CIICKTPATbHBIX H3MEPEHUI B PEHTTEHOBCKOM JTHANa30HE CIIEKTpa (SHEPrus
kBaHTOB 10-100K3B)

- pa3paboTKa METOJa ONTUYECKOW PErucTpalil BHICOKOCKOPOCTHBIX JehopMaIiuii B JTa3epHBIX
YIapHO BOJIHOBBIX JKCIIEPUMEHTAX C MCIIOJIB30BAHHEM CTPHK — KaMepbl ¢ MUKOCEKYHIHBIM BPEMEHHBIM
paspelieHueM;

- 0TpaboTKa METOMKHU BH3yaIN3allid HAHOOOBEKTOB 10 UX (IIYOPUCHEHIIHNH.

- pa3paboTKa HOBBIX JIA3€PHBIX METOOB ISl POBEICHUS MEIUKO-ONOIOTUIECKIX UCCIICIOBAHHH,
B TOM 4YHCJIE OHOICHH SMOPHUOHOB, TPAaHCPEKIMU W THOPHAM3AIMH KJIETOK C HCIIOJIb30BAHUEM

(eMTOCEeKyHIHBIX J1a3epHbIX UMITYJIbCOB.
5. MeponpusiTus 1o pacliMpeHHI0 U coBepuieHCTBOBaHNIO cepsnl yeayr IIKIT

IKII oka3bIBaeT 3HAYUTEIBHOE KOJTUYECTBO PA3JIMYHBIX YCIIYT.

XapakTep oka3zaHUsl YCIYT 3aKJII0Yajcs B paboTax Mo KOHTPAKTaM, IO COBMECTHBIM IPaHTaM U B
COBMECTHBIX HCCIIEIOBAHUSX, PE3YJIbTAaThl KOTOPBIX OYyAyT COCTaBISATh OCHOBY JIaJbHEHIINX COBMECTHBIX
MIPOEKTOB, COBMECTHBIX MyOJUKAIIMI U TOKJIaI0B Ha KOH(pepeHusx. IT1o:

— IIpoBenenue uccnenoBanuii B pamkax goroeopo HUOKP

— IlpoBeneHne COBMECTHBIX HCCIEAOBAHUN, PpE3YNbTaThl KOTOPBIX OyIyT COCTaBISTH OCHOBY
JAITBHEUIITUX COBMECTHBIX IMPOCKTOB, COBMECTHBIX ITyOIMKAIIMI U TOKJIAI0B Ha KOH(PEPEHIUIX

— IlpoBenenue wuccnenoBaHuid M pa3pabOTKa HOBBIX TEXHOJIOTHUH C IMOMOIIBI0 (PEeMTOCEKYHIHBIX
JIa3epHBIX UMITYJIHCOB

— PazpaboTtka, cozmanue u BBIBOJ Ha PHIHOK HOBBIX (PM3UYECKHX METOAOB U MPUOOPOB, OCHOBAHHBIX Ha
pUMeHEeHUN (PEMTOCEKYH/IHBIX JIa3epOB

— IIpoBeneHne METPOIOTHYECKUX U3MEPEHUN

— Brimonaenue paboT NpUKIAAHOTO XapaKkTepa, BKIItoUas pa3paboTKy HOBBIX TEXHOJIOTUN

— Hcnonp3oBaHue Hay4YHO-UCCIIENOBATENbCKOM 0a3pl LleHTpa A OCBOGHHS HOBBIX 0Opa30BaTENbHBIX
TexHoJoruil. Opranusanus KOHCYIbTAIlUi, CTAXUPOBOK, MPAKTUKYMOB M ceMHUHapoB Ha 6aze Llentpa
KOJUIEKTHBHOTO IOJIb30BaHHUS

— Pa3BuTue MeXBY30BCKHX, B TOM UKCIIE MEXAYHAPOAHbIX cBsizei LleHTpa, B3aumoeiicTBHE ¢ HAy4YHO-

HCCICO0BATCIILCKUMHU U IMTPOU3BOACTBECHHBIMHA OpraHyU3aliusIMun
6. Ilporuo3 Ha Gum:xaiinyro nepcnekTuBy norpednocreii B yeayrax HIKIT

OcHoBHas Omkaiiias mepcrekTuBa — 3To npuMeHeHue Bxojsmei B coctas LIKII yHukanbHOH,
HE HUMEIOIeH aHAJoroB B MHUpE, (PEMTOCEKYHIHOM XpoM- (HOPCTEpUTOBOM J1a3epHOM CUCTEMBI IS
TE€HEPAMM MOIIHOIO0 KOPOTKOMMITYJIbCHOTO TEPAarepuoBOr0 M3JIY4EHHS, PEKOPIHBIE IapamMeTpbl
KOTOPOTO CerofHsi MOCTUTHYThI Toiabko B Poccum, B OMMBT PAH. Ouenp mmpox Kpyr 3amad, Te
TepareploBOe M3JIyue€HHE C TAaKUMH MapaMeTpaMu MOXKET ObITh 3((HEKTUBHO MPUMEHEHO. DTO CHIIOBOE
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BOSI[GI\/'ICTBI/IG Ha  pa3JIMYHBIC MaTcpuraibl, JUCTaHIIMOHHAasA  JHAarHOCTHUKaA, q)YH,Z[aMCHTaJ'II)HBIe
HUCCICIO0BaHUA 6BICTpOHp0T€KaIOH_II/IX nponeccoB, HNpoUCxoaAlMX B KOHACHCUPOBAHHBIX TCJaX,

BBICOKOTEMIIEPATYPHOH I1a3Me, B MEAULIMHE U OUOJIOTHH.

PykoBoautens LIKIT
c.u.c OMBT PAH OBunHHUKOB A.B.



