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Mai paapbl nipeactaButh BaM KHUry «®opmyna EJC: Uzyye-
HUE U PUMEHEHUE SHePreTuuecKoi (hopmyJibl Iuist cOOpa Hep-
TUU TIPU SIIEPHBIX Peaklusix». B 3TOM KHHUTe MBI TIOrpyKaeMcst
B MHUP HOBaTOPCKUX MCCJIEIOBAHUI U MPUMEHEHUs] Moel pop-
my:bl EJC, npescTaBiisis BaM YHUKaJIbHYIO BO3MOXKHOCTb Y3HATh
0 TMOCJIETHUX JIOCTHKEHHUSIX B 001aCTU cOOpa SHEPTUU TPU SIfIep-
HBIX pEaKIusiX.



B coBpemeHHOM MUpe, SHEpreTHyeckoe OyayIiee CTOUT Tie-
pel HaMu ¢ OrpoMHBIMH BbizoBamMu. HykHO pa3pabaTbiBaTh HO-
BbI€ UCTOUYHUKH SHEPTUHU, KOTOPbIE OYIYT HE TOJBbKO 3(PeKTUB-
HBIMH, HO ¥ 9KOJIOTUYECKU YCTOMYMBBIMU. B 3TOM KHUTE 1 TIpe/-
craBiiso BaM Mot popmyiy EJC, koTopast MOXKET ChIrpath KJIi0-
YeBYIO POJib B JOCTHKEHUU TOU 1IEJIH.

Cytbs ¢opmynsl EJC 3akmovaercs B KOMOMHAIIMU Pa3JIMy-
HBIX 3JIEMEHTOB, BKJIOYasi ONTUMU3UPOBAHHBIE HAHOCTPYKTY-
pbl, BBICOKO(P(HEKTUBHYIO MOJIEKY/ISIPHYIO TUHAMUKY, CUMYJIsI-
LIMOHHOE MOJIEJIMPOBAHUE, UHTEHCUBHOE JIA3€PHOE BO3/ICHCTBHE,
MpOLECChl MOAABJICHUST U3TYYEHUs] U ONTUMAJIbHOE KOHIUIIM-
OHMPOBAHUE JIA3EPHOTO IyYyka B OOpaTHOW cBepTke. Kaskmbiid
U3 3TUX KOMIIOHEHTOB UTPAeT CBOI0 COOCTBEHHYIO YHUKAIBLHYIO
pOJIb B Mpoliecce cOopa SHEPTUU MPH SAEPHBIX PEaKIIUIX.

MBslI npuriamiaemM Bac MPOWTH BMECTE C HAMU TI0 BCeMy ITy-
TH u3ydyeHus U npumeHenusi opmyasl EJC. B stoil kHure Bbl
HaiijieTe NMoipoOHOe ONUCAaHKUEe KakI0ro U3 JIeMEHTOB (hopMy-
JIbl, @ TAKKE MX BJIMSIHUE Ha MTPOIIecchl SHeprocoopa. MbI ipoBe-
JIeM Bac yepes3 ONTUMU3UPOBAHHbIE HAHOCTPYKTYPBbI, BBICOKOI(-
(peKTUBHYI0 MOJIEKYISIPHYIO IMHAMUKY, CUMYJISILIMOHHOE MOJIE-
JIMPOBAaHUE, NHTEHCUBHOE JIA3€pPHOE BO3/IEMCTBUE, TPOLIECCHI I10-
JABJIEHU U3JTy4YEeHUs1 U ONTUMAJIbHOE KOHAULIMOHMPOBAHNE JIa-
3€pHOTO IMy4YKa B OOPaTHOM CBEpPTKE.



Orta KHUra Takxke IpejaraeT BaM MpUMepbl MPaKTHYECKO-
ro npumeHeHus opmyssl EJC u packpslBaeT ee noreHuual
B Pa3IMUHBIX 00J1ACTSAX, BKJIIOYAS SHEPreTUUECKYI0 UHAYCTPUIO
U MpoYre HayYHO-TeXHWYecKre pa3paboTku. MbI Takke pac-
CMOTPUM BO3MOKHOCTM W TIEpPCIIEKTHBBI OyIyIero pa3BUTHUS
popmyael EJC B 11e151X yCOBEPILIEHCTBOBAHMSI HAILIETO SHEpre-
THUYECKOTO OyIyILEro.

MBI UCKpEHHE HAJICeMCs1, UTO 3Ta KHUTA MPOJIOKHUT MyTh IS
HOBBIX MW M BIOXHOBHT BaC K JaJbHEUINEMY HCCIIEI0BAHHIO
u npumenenuo ¢popmyiabl EJC. Brarogapum Bac 3a Bail UHTe-
Pec K 3TOi TeMe U KeJlaeM BaM 3aXBaTbIBAIOIIETO MyTEIIeCTBHUS
B MUD SHEPreTUKH OyIyIIero.

C HanTy4IIMMM MOXKENAHUAMM,
BB



N3ydyeHue U npuMeHeHHe
SHepreTudecKkon (popmyJibl

O030p Tekymei SHepreTuYeCcKou
CHTYallid 1 He0OXOAMMOCTh
pa3padoTKH HOBBIX
HCTOYHHKOB SHEPruu

ITosiBieHMe 1100aILHOTO MOTCIUVICHUA, 3arPA3HCHUC BO31YyXa
U U3MCHCHHC KJIMMATa CTaBAT IICPEd YCJIOBEUCCTBOM HEOTIIOK-
HBIC BBI3OBBI, CBA3aHHBIC C SHCPFCTHKOﬁ. Tpa,HI/II_II/IOHHbIe HUCTOY-
HUKH SHCPIrvuu, TAKNUEC KaK MUCKOIMACMbIC TOILJINBA, HE TOJILKO AB-
JIAIOTCA OCHOBHBIMHU HMCTOYHHMKAMMU BI)I6pOCOB IMMapHUKOBBIX TI'd-
30B, HO U ABJIAIOTCA HCYCTOIU/I‘II/IBI:IMI/I N OIrpaHNUYCHHBIMU. Cau-
JKECHHUEC 3aBUCUMOCTHU OT 9TUX UCTOYHHUKOB U IIEPEXOM K IKOJIOI'U-
YCCKU YUCTBIM UCTOYHUKAM SHCPIrUn CTAHOBUTCA HCO6X0,HI/IMO-
CTBIO.

Pa3paboTka 1 UCIOIb30BaHUE IKOJOTMUYECKH YHUCTBIX MCTOY-
HUKOB SHEPIrMM UMEeT HECKOJIBbKO MpeuMyIiecTB. Bo-mepBbix,
OHH TIOMOTAIOT CHU3UTh BHIOPOCH MTAPHUKOBBIX Ta30B, YTO CIIO-
coOcTByeT 0oprbOe C III0O0ATBHBIM MOTEIUIEHUEM U M3MEHEHUEM



KJMarta. Bo-BTOpbIX, OHM 00ecneYnBaloT YCTOWIMBOCTh MOCTA-
BOK 9HEPIUH, TaK KaK 3Ta IHEPIUs OCHOBAHA HAa pecypcax, KOTo-
pble HE UCYEPIBIBAIOTCS, HAIPUMEP, COJTHEYHOM WJIM BETPOBOM
SHEPruU. JTO TaKKe MO3BOJISET COKPATUTH 3aBUCUMOCTb OT UM-
NIOpTa HEPrOPECYPCOB U I€ONOTUTUYECKUX PUCKOB.

Hcnons30BaHNe SKOJOTMYECKU YUCTHIX UCTOUHUKOB SHEPTUU
TaKXke CHOCOOCTBYeT Pa3BUTHIO HOBBIX TEXHOJOTUW W MHHOBA-
WA, YTO CHOCOOCTBYET SKOHOMUYECKOMY POCTY U CO3JaHUIO
HOBBIX Pa0O4MX MecT. BBeleHue 3THX WCTOYHHMKOB SHEPrUU
TaKXke MOXET MPUBECTU K YTyUIIEHUIO KaueCTBa KM3HU HaceJe-
HUs1, YMEHBIIICHUIO 3200/1eBa€MOCTH 1 CO3aHUI0 O0JIee 3eJIeHbIX
Y YCTOMUYUBBIX TOPOJIOB.

Pa3paboTka 1 UCTIONb30BaHNE IKOJIOTHUECKH YUCTHIX HCTOU-
HUKOB 9HEPIUH SIBJISIETCS] HEOOXOMUMBIM J1JIsI COXPAHEHUsI OKPY-
JKaloImen cpepl, 00ecreYeHnst YCTOMIMBOCTH TTOCTABOK SHEP-
TMU ¥ COKPAILEHUs 3aBUCUMOCTH OT UMITOPTa SHEPrOpPeECyPCOB.
310 TpeOyeT MHBECTUIINI B UICCIICIOBAaHM S M pa3padOTKH B 001a-
CTU aJIbTePHATUBHBIX MICTOYHUKOB SHEPIUH, a TAKKe MOAJECPKKU
CO CTOPOHBI MPABUTENILCTB U MEKTyHAPOJHBIX OpraHU3aIIHid.

®opmyna EJC, npexncraBieHHass B KHUTE, MPEICTABISAET CO-
6011 KOMOMHAIMIO PA3IUYHBIX IEMEHTOB, KOTOPBIE MO3BOJISIOT
coOMpaTh SHEPTUIO MPH SOEPHBIX PEAKIMAX C MAKCUMAJTIbHOM
3¢ deKkTuBHOCTHIO. B cBeTe mosiBuBIIIElCS MOTPEOHOCTH B pas3pa-



OOTKe HOBBIX UCTOYHUKOB 3Hepruu, ¢opmyna EJC npennaraer
TIO/IXO/], KOTOPBIN OOBEINHSET ONTUMU3UPOBAHHBIE HAHOCTPYK-
Typsl (NANOSTRUCT), BbICOKO(h(PEKTUBHYIO MOJIEKYISIPHYIO
JUHAMUKY pa3paboTKu HaHOCTPYKTYp (MD), cumynsimoHHoe
MOJIEIMPOBAHUE HAHOCTPYKTYP (SM), MHTEHCHMBHOE JIa3epHOE
Boszeucteue (LASER), mpoueccsl nogaBieHust U3JIy4eHus Uc-
touHuka (RADIATION) u onTuMalibHOE KOHIUIIMOHUPOBAHUE
nazepHoro nmyyka B ooparHoit ceeptke (IONIZATION).

OntumusupoBansbie HAHOCTPYKTYpl (NANOSTRUCT) mo-
TyT OBITh MCTIOJIb30BAHBI JIISI TOBBITIEHUST 9(DPEKTUBHOCTH cOO-
pa SHepruu Npu s1IEPHBIX peakuusx. BoicokoaddekTuBHasA MO-
JIeKyJIsipHasi TMHAMUKA pa3padoTKu HAaHOCTPYKTyp (MD) mos-
BOJIsIET OoJiee TOYHO MOJIENMPOBATh U ONTHUMU3HUPOBATH HAHO-
CTPYKTYPHI ISl MAaKCUMaJIbHOTO coopa Hepruu. CUMYIISIIMOH-
HOE MOJEJIMPOBaHUE HAHOCTPYKTYp (SM) no3BoJsisieT npejacka-
3aTh W aHAJIU3UPOBATh ITPOLIECCHI, CBSI3AHHBIE C HAHOCTPYKTYpPa-
MU Y MX BJMSIHAEM Ha cOop sHeprun. MIHTeHCHBHOE Na3epHOe
BozaerictBue (LASER) ucnonb3yercs 11 akTUBaLMY U YIIPaB-
JIeHUs1 Tpolieccamy cOopa HEPrud TMpU SAEPHBIX PEaKIUsiX.
[Tponecco nopasnenus uznyyenus: ucrouHnka (RADIATION)
UTPalOT BaXXHYIO POJIb B YMEHBIIEHUH HEXEJIATEIbHOTO U3JIyde-
HUS Y OBBIIEHUH 3 PEeKTUBHOCTH cOopa SHepruu. ONnTUMaib-
HOE KOHJUIIMOHMPOBAHKE JIA3epHOTO Iy4Ka B 0OpaTHOM CBEPTKE
(IONIZATION) no3BossieT MaKCUMHU3UPOBATh KOJIMUECTBO CO-
OvpaeMoil SHepruu.



KomOunarmst Bcex snemeHTOB hopmyast EJC mosBonsier
JOCTHYh MaKCUMAaJIbHOM 3(PeKTHBHOCTA cOOpa SHEpruv Npu
SIEPHBIX PEAKLUAX. DTOT MOAXO MOXET OBbITh MOTEHIUAIBHO
NPUMEHHUM [UIs1 pa3padOTKX HOBOTO MCTOYHMKA SHEPIUH, KOTO-
phIii OyaeT He TOMBKO 3((PEKTUBHBIM, HO ¥ YCTOMUYMBBIM U KO-
JIOTUYECKU YHUCTHIM.



Nudopmanmsa o popmylie
EJC u ee norennuaJje nas
IHEPreTuYecKoi HHIYCTPHH

®opmyna EJC npencrapisier ”HHOBAIMOHHBIN TIOIXO/ K COO-
Py SHEpruu Npy sSAepHbIX peakiusax. OHa 00beAMHSET pasiIny-
HbIE IEMEHTHI, TAKME KaK ONTUMU3MPOBAHHBIE HAHOCTPYKTYPBI
(NANOSTRUCT), Bbicok03(ppeKTUBHAS. MOJIEKYJIIpHAs JUHA-
MHKa pa3paboTku HAHOCTPYKTYp (MD), cumynsumoHHOE Mojie-
JIMPOBaHWE HAHOCTPYKTYp (SM), MHTEHCHBHOE JIa3€pHOE BO3-
neiicteue (LASER), nponecchl nogaBieHusi U31y4eHUs UCTOU-
HuKa (RADIATION) u ontTumMaibHOE KOHIULIMOHUPOBAHUE JIa-
3epHoro my4ka B oopatHoit ceeptke (IONIZATION).

OnTUMHM3MpOBaHHBIE HAHOCTPYKTYPbl UIPAIOT  KJIIOYEBYIO
poJib B cOOpe SHEpruM Npu siiepHbIX peakuusax. OHu odecredn-
BAIOT ONTUMAJIbHOE PACTIPENENeHNE U UCIOb30BAHNE SHEPIHH,
noBblIast 3 eKTUBHOCTh cOopa. BricokoaddekTuBHas More-
KyJIsIpHasi IMHAMMKa pa3pabOTK1 HAHOCTPYKTYP MO3BOJISIET TOY-
HO MOJEMPOBATh U ONITUMHU3UPOBATh CTPYKTYpY HaHOMAaTepHa-
JIOB, YTOOBI MAKCUMH3HPOBATH COOP SHEPIUU.

CUMyJIAIMOHHOE MOJEIMPOBAaHUE HAHOCTPYKTYP IMO3BOJISIET
Ipe/cKa3aTh U aHATM3UPOBATh B3aMMOJEHCTBIE HaHOMATEepHa-



JIOB C YaCTUIIAMHU ¥ CBETOM. DTO MOMOIaeT OMpeJe/IUTh ONTU-
MaJIbHbIE TIapaMeTphl Jyisi cOopa sHepruun. IHTeHCMBHOE J1a3ep-
HOE€ BO3JIEHICTBUE CIIYXKUT Il aKTUBAIlMU U YIIPaBJIEHUS TMPO-
rieccamu coopa sHeprur. OHO CO3MaeT YCIOBUS ISl ONTUMAJTb-
HOro cOopa ¥ MaKCUMaJIbHOM BBIXOHOW MOIIHOCTH.

[Iporiecchl monaBieHus U3MyYeHUs] UCTOYHMKA UTPAIOT BaXk-
HYIO pOJiIb B YMEHBIIIEHUM HEXeJaTeIbHOTO M3IyYeHHs] U I0-
BhIlIeHNH 3 peKTUBHOCTH cOopa sHeprur. OHU TOMOTaI0T CO-
KpaTUTh TIOTEPU SHEPTUM U YIYUIIUTh ee cooupaeMocth. Or-
TUMaJIbHOE KOH/IUIIMOHMPOBAHUE JIa3epHOT0 MyuKa B 0OpaTHOM
CBEpTKe MO3BOJISIET MAKCUMU3UPOBATh KOJTMUYECTBO COOUPAEMOit
SHEPrur. ITOT MPOIecC 0OECTIEUNBAET COITIACOBAHHOE B3aUMO-
JEVCTBUE JIA3EPHOTO MyYKa C HAHOCTPYKTYPAaMU J1JIsI ONITUMAJTb-
HOro cOopa SHepruu.

BzaumopeiictBue Bcex 3Tux anemMeHtoB ¢dopmysibl EJC nos-
BOJISIET COOpATh SHEPTUIO TPH SAESPHBIX PEAKIUAX C MAKCHMAITh-
HOW 3(p(PEKTUBHOCTBIO. ITO MOKET UMETh 3HAYUTEIILHOE 3HAUe-
HUE /1J151 SHEPTeTUUECKOM UHAYCTPUH, ITPEIOCTABIISASI HOBBIE BO3-
MOXHOCTH JJIS1 yJydIlieHus1 cOOpa SHEPriuy U BHEJIpeHus Oosee
3(p(peKTUBHBIX UCTOYHUKOB SHEPIUH.

dopmyna EJC npencraBisier HOBbI UCTOYHUK SHEPTUU, KO-
TOpPBIA 00J1aaeT MOTEHIIMAIOM ObITh 3(P(EKTUBHBIM, YCTONYH-
BBIM Y 9KOJIOTMYECKU YUCThIM. Ee mprMeHeHre MOKeT B 3HAUU-



TEJIbHOU CTENEHU YIy4IlIUTh SHEPreTUYECKUIl CEKTOP U MprBe-
CTU K CHUKEHHIO HETATUBHOTO BJIMSIHUS HA OKPYKAIOIIYIO CPELy.

Heckonbko ocHOBHBIX Tipeumyiiects popmysibl EJC BkImoua-
I0T:

1. CokpainieHre BHIOPOCOB TAPHUKOBBIX ra3oB: ®Popmysia EJC
CMOCcOOCTBYET COOPY SHEPIUHU MPH SIIEPHBIX PEAKIUAX, KOTOPbIS
SIBJISIIOTCSL OYeHb 3(PHEKTUBHBIMU U MATIOIMUCCUOHHBIMU. DTO
MOXET 3HAUUTETbHO CHU3UTHh BBIOPOCH MAPHUKOBBIX TA30B, Ta-
KHMX KakK JTUOKCHUJ YIJIEPO/IA, YTO MOMOTaeT OOpOThCS C II00ATb-
HBIM NOTEIJIEHMEM Y U3MEHEHHUEM KJIMMaTa.

2. IloBbllIeHWE YCTOMYMBOCTH MOCTABOK 3Heprun: Popmyna
EJC npennaraer HOBbI UCTOYHUK SHEPrUU, KOTOPHIA HE 3aBU-
CHUT OT OTPAaHUYEHHBIX TPAJULIMOHHBIX NICTOUHUKOB HEPIUH, Ta-
KHX KaK He(pTb, yroyib win ra3. OHa OCHOBaHa Ha IIEPHbIX Peak-
SIX, KOTOPbIE MMEIOT OTPOMHBIN MOTEHIIHAAI IS OOeCTIeUeHN T
CTAOMJIbHBIX Y YCTOMYMBBIX ITOCTABOK SHEPTUU B J0JTOCPOYHOM
NIEPCIIEKTUBE.

3. CHIKeHHe 3aBUCHMOCTU OT HECTAOUJIbHBIX M ICUEPITHIBA-
IOLIMXCSl UICTOUHUKOB 3Hepruu: B cutyanuu, koraa HedpTh U ra3
CTAHOBSAITCS Bce Oosiee AeUIMTHBIMU U AOPOTOCTOSIIIIMMHU, Tie-
pexos K UICTOYHMKAM SHepruu, OCHOBaHHbIM Ha (popmyie EJC,
MOXET CYIECTBEHHO CHU3UTh 3aBUCUMOCTb OT 3TUX HMCTOYHM-



KOB. DTO MO3BOJISAET O0ECTIEUnTh OOJiee CTaOMIIbHBIE U TTPeCcKa-
3yeMble TTOCTABKY SHEPIUU.

®opmyna EJC npennaraer MHHOBaLMOHHOE M oOelnaloliee
pelieHre /17151 SHEPreTUYeCKOoN MHIYCTPUM U MOXKET CTaTh KJIO-
YeBBIM MHCTPYMEHTOM B Tiepexofie K 0osiee YCTOMUMBOM U KO-
JIOTMYECKH YUCTO sHepreTuke. OHAKO /71 OJHOIO peain3a-
LMY ee MoTeHasa TpedyeTcs JasbHeiliee ucciea0BaHue, pas-
BUTHE 1 NIHBECTUIIMHU B 3Ty OOJIACTb.



Popmyaa EJC

Sra (opmyna npeacTaBisieT coO0i KOMOMHALMIO ONTHMHU-
3UPOBAHHBIX HAHOCTPYKTYP, BBICOKOI(P(PEKTUBHON MOJIEKYIISIP-
HOM IMHAMUKH U CUMYJISILIMOHHOTO MOJIEJIMPOBaHU I HAHOCTPYK-
Typ, JIa3€pHOTO BO3JEUCTBUS, NPOLIECCOB MOAABIECHUS U3JTyde-
HHS M ONTUMAJIBHOTO KOHIUIIMOHMPOBAHMS JIA3E€PHOIO IMy4YKa.
Bce 3T1 sneMeHTBl B3aMMOJEHCTBYIOT, YTOOBI TOCTUYb MaKCH-
MaJTbHOM 3(p(hEeKTUBHOCTH cOOpa SHEPTrHH NPH SAEPHBIX peak-
LUSIX.

Peanmuzarus 31oil (hopMyJibl MOKET UMETh OTPOMHBII MTOTEH-
LMaJl JJ1s1 pa3BUTHUSI HOBBIX MCTOYHMKOB 3Hepruu. OHa MOxer
HOBBICUTH 3(P(PEKTUBHOCTb cOOpa SHEPTUM, UTO SIBJISETCS KPU-
TUYECKUM (DaKTOPOM [1s1 0OeCrieueH s yCTOWYMBOTO Pa3BUTHS
SHEPreTUYeCKOr MHAYCTPUH. MBI MOXEM 3HAYUTEIBHO CHU3UTD
3aBUCUMOCTb OT UCKOIAEMBbIX BUJJOB SHEPTUU U IBUTaThCs B CTO-
pOHY OoJiee SKOTOTMYECKH YUCThIX UICTOUHUKOB SHEPTUM.

Kpome Toro, 3ta popmysia MOXET MPUMEHSTHCS B IPYTUX 00-
JIACTSIX, TPEOYIOIINX TIepejadd SHEPTUU WA KOHTPOJIS SIEPHBIX
peakiii. OHa MOXeT OBbITh MCIOJIb30BaHA ISl CO3JaHUS WH-
HOBAIIMOHHBIX CUCTEM aHAJIM3a U KOHTPOJISl paguarivuu WM 1Jist
yIy4dIlleHUs] TPOLIECCOB, CBSI3aHHBIX C JIa3epaMH U MOHU3ALIEN.



®opmyna EJC orkpsiBaeT HOBBIE NEPCIIEKTUBBI B SHEPreTU-
K€, HAYKE Y TEXHOJIOTUSX M MPEJIaracT peBOIIOUMOHHBIN MO/I-
XO[l K COOpY HEPTUM U YIPABJICHUIO SIIEPHBIMU PEAKITUSIMH.

Popmyna EJC:

EJC = (NANOSTRUCT + MD + SM) * LASER *
RADIATION * IONIZATION

rge:

— NANOSTRUCT - onTuMu3upoBaHHbIE HAHOCTPYKTYPbI;

— MD - BbIcOKO3(ppeKTHBHASI MOJIEKYJISIPHAS] TUHAMUKA Pa3-
PabOTKK HAHOCTPYKTYD;

— SM - cUMyJSIIIMOHHOE MOJIETMPOBAHUE HAHOCTPYKTYP;

— LASER - vHTEHCHBHOE J1a3epHOEe BO3JEHCTBUE Ha UCTOY-
HUK;

— RADIATION - nporiecchl OAaBaeHUsT U3TyYEHUST KCTOY-
HUKa;

— IONIZATION - onTtumajibHO€ KOHJUIIMOHUPOBAHUE Jia-
3epHOTO MyYKa B 0OpaTHOM CBEPTKe.



Iloapo6HOE onucaHne
BCeX BXO/JHBIX JaHHbBIX

®opmyna EJC mpencrasisier co00il MaTeMaTUIecKoe BbIpa-
’KEHMe JIJIs1 pacyeTa SHepruu, COOpaHHOM B pe3yJIbTare siIePHBIX
peakumii. B (hopmysie ecth HECKOJIBKO NepeMeHHBIX, 0003Haue-
HUI ¥ €IMHULL U3MEPEHUSI.

1. NANOSTRUCT - onTuMU3MpOBaHHbIE HAHOCTPYKTYPBI.

— O6o3nauenne: NANOSTRUCT.

— Ponb: Ilpencraenser 3HayeHHe ONTHUMHU3MPOBAHHBIX Ha-
HOCTPYKTYpP, KOTOpbIE MCHOJIB3YIOTCS ISl cOOpa SHEPTruM TpH
SIIEPHBIX PEAKIIUSX.

— Equnnnel n3amepenus: OTCyTCTBYIOT, TaK Kak 3TO BeJIMYMHA
Oe3pa3MepHasi.

2. MD - BbICOKO3(p(EKTUBHAS MOJEKYJIsApHAsA AMHAMHUKA
pa3pabOTKU HAHOCTPYKTYP.

— O6o3Hauyenue: MD.

— Poinp: OnuceiBaeT BBICOKOI(D(PEKTUBHYIO MOJIEKYJISPHYIO
JVUHAMUKY pa3paOOTKU HAHOCTPYKTYpP M €€ BIIMSIHUE Ha cOOp
SHEPrUHM IIPU AJEPHBIX PEaKLUX.

— Enunnnel namepenusi: OTCyTCTBYIOT, TaK Kak 9TO BEIMYMHA
Oe3pa3MepHasi.



3. SM - cumynsAIMOHHOE MOJETUPOBAHUE HAHOCTPYKTYP.

— O6o3Hauenue: SM.

— Ponb: Tlpeacrasisier cUMyJISITMOHHOE MOJIETMPOBAHUE Ha-
HOCTPYKTYP U €ro BiMsHUE Ha cOOp SHEPruu Mpu sIepHBIX pe-
aKIIUsIX.

— Enununpst uzmepenusi: OTCYTCTBYIOT, TaK KAk 9TO BEJIMUMHA
Oe3pa3mepHasl.

4. LASER — uHTeHCHMBHOE Jla3epHOe BO3IEUCTBHE HA UCTOY-
HUK.

— O6o3Hauenue: LASER.

— Ponb: OnuchiBaeT MHTEHCUBHOE Ja3€pPHOE BO3JIEHUCTBUE
Ha MCTOYHMK M €r0 BIIMSIHUE Ha cOOp SHEPruM MPH SACPHBIX pe-
aKIIUSIX.

— Equnanne! nsmepenus: Jlazep MOIHOCTY U3MEPSIETCS B BaT-
tax (Br).

5. RADIATION - nporeccel ogaBlIeHus U3yYeHU UCTOY-
HUKA.

— Oo6o3navyenue: RADIATION.

— Ponp: [Ipencrasiiser nporecchl oJaBJIeHN s U3J1y4YeHHs UC-
TOYHHKA U UX BJIMSHUE Ha COOp SHEPrUH MPH SIIEPHBIX PeaKIu-
SX.

— Enqunnne! namepenus: OTCyTCTBYIOT, TaK Kak 9TO BEIMYMHA
Oe3pa3mepHasl.



6. IONIZATION - ontumanbHOE KOHIUITMOHUPOBAHUE Jia-
3epHOTO yYKa B 0OpaTHOM CBEpTKe.

— O60o3nauenue: IONIZATION.

— Ponp: OnuckiBaeT onTuManbHOEe KOHAMIIMOHUPOBAHUE Jia-
3epHOrO My4YKa B OOpaTHOM CBEPTKE W €ro BIMsSHHE Ha cOOp
SHEPTUH MPU SJICPHBIX PEaKITUsIX.

— Enuautiel usmepenusi: OTCYTCTBYIOT, TaK Kak 9TO BEIMYMHA
Oe3pa3mepHasi.

Enunnnp! usmepenns B popmyie EJC pasnmmuaiorcs B 3aBu-
cumoctu ot nepemeHHon LASER, koTopas npeacTasiser MoLl-
HOCTB JIa3€pHOU cucTeMbl B BarTax (BT). OcraybHble epeMeH-
Hele NANOSTRUCT, MD, SM, RADIATION u IONIZATION
SIBIISTIOTCS] Oe3pa3sMepHBIMH, TIOCKOJIbKY TPEICTABIISIOT OTHOCH-
TeJIbHbIE 3HaYEeHUS WU 3P (PEKTUBHOCTH.

®opmyna EJC coueraer B cebe Bce 9TU IepeMeHHbIE U TIpe/l-
CTaBJISIET UX BKJIAJA B 0OHIy0 3(PEeKTUBHOCTh cOOpa SHEPruu
IIPU S/IEPHBIX PEAKLIUAX.



OnTuMuU3upoOBaHHBbIE
HaHOCTPYKTYPbI (NANOSTRUCT)

IloapooHOE 00BsICHEHHE
1 paccCMOTpPeHHe
OITHMH3HPOBAHHLIX HAHOCTPYKTYP

OnTUMU3MPOBAHHBIE HAHOCTPYKTYPbI, CO3JaHHbIE CIIEIUaIb-
HO U1l cOOpa SHEPruu MpU SIIEPHBIX PEAKLHUsIX, UMEIT 0CO-
Oble CBOMCTBA U CTPYKTYPY, KOTOPBIE CITIOCOOCTBYIOT YTy4IIIEHHUIO
nporiecca cOOpa SHEPrUur U CHIKEHHIO TTOTEPb.

HaHOCTpYKTYpBI XapakTepu3yloTCsi CBOMMU MaJIbIMU pa3Me-
pamu, OOBIYHO HAXOASIIMMHCS B HAHOMETPOBOM JIMAIa30HE
(or 1 go 100 vm). VX maisle pa3Meps! MO3BONAIOT YBEJIUYUATDH
MOBEPXHOCTh, JOCTYIHYIO [UIsl pEaKIUi, YTO CIIOCOOCTBYET yBe-
auyenuio 3 pexkTuBHOCTH cOopa sHepru. Kpome toro, HaHo-
CTPYKTYPBI 00J1aAAI0T OOJIBIIIEH UyBCTBUTEIBHOCTHIO K BHEIIIHIM
BO3/ICMCTBUSIM, YTO IO3BOJISIET KOHTPOJIMPOBATh U YIPABIATDH
HpoLIecCOM COOpa SHEPrHu.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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