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CrnioHcopbI U MaPTHEPDI

[lnaTuHOBBIN crioHCOp

AO «HITO «KPUIITEH »

BponsoBbie cnoncopbl

AO «Akmerpon»

AO HTLI «Arnac»

3A0 «I'OJIOTPAOUYECKAS MH1YCTPH I »
000 «Xogqol'pafiT»

CrnioHcopbl
000 «ETM ®oronuka»
000 «James River Brunch»

IMaptHepsi

AO «HITO «I'MI1O»

00O «Anbsanc Ontryeckux Cucrem»

000 «Onruko-rosorpacpuieckie MpuobOpPLI»
000 «Cucrembl GOTOHHKH»

00O «LIEHTP KOMITbIOTEPHOU I'OJIOTPA®HH »

HUHdopmauroHHbie NapTHEPHI

Jlazepnasi accornauys

Ontuueckoe o6uectso umenu /1. C. PoxxnecTBeHCKOro

Hayuno—rexnnueckoe usnanue « ONITHUECKHH XKypHAJT»

MockoBckuil rocylapcTBeHHbBIH TeXHUUeCKUi yHUBepcHTeT uMenu H.D. baymana»
JKyphan «DoTtoHuka»

«['onorpacuxa»

CIIoI'DTY «JIDTU »
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[lporpaMmMHbIi KOMUTET

[Ipencenatesns nporpammuoro komuteta Beneaukros Baamumup HOpweBuu, 1. ¢.-m. H., npocdeccop CaHKT-
[Terep6yprckoro rocyaapcTBEHHOTO 3JeKTpoTeXHHUeckoro yHuBepcuteta <«JIDTH» umenn B. M. YabsHosa
(Jlenuna), Cankr-Iletep6ypr, Poccus.

3amecturenb Tnpejacenatens nporpammuoro komurtera peiicyx [puropuit McaeBuu, a. T. H., npodeccop,
3aBejylolinii  Kadenpoit ¢GU3MKH M XUMHMH [leH3eHCKOTO TrocynapcTBEHHOTO YHHBEPCHTETa apXUTEKTypbl H
cTpoutenibeTBa, [lensa, Poceusi.

Tanun Jleonnn Bukroposuu, [lodeTHbiil uneH nporpaMMHOrO KoMUTeTa, . (.-M. H., akajieMUK MexayHapoaHon
uHkeHepHod  akajgemud  (MUMA), wunen CoBera mpesunentoB  MWMA, rnaBubili  coBetHuk  3A0
«[TOJIOTPAONYECKAS MHJIYCTPUS », Munck, benapych

[MaBabiueBa Hapexna KoncranTuHoBHA, [lodeTHbI 4jieH NPOrpaMMHOr0 KOMMUTeTa, J. T. H., npodeccop
KasaHckoro HalmoHaJbHOTO HCC/IeIOBATEILCKOrO TeXHHUecKoro yHuBepceutera umend A. H. Tymosesa — KAHU,
Kaszausb, Poccusi.

BapbimHukos Hukonaii Bacuabenu, j. 1. H., npodeccop, aupekrop HHUM PJI MITY um. H. 3. baymana,
Mocksa, Poccust.

Buinskop NeHHaauit Hukonaesuu, 1. 1. H., npodeccop, 3apenytouini jadopatopueit PIVIT «Beepoccuiickoi
HayuHO - HCCJIE/IOBATE/NLCKHI HHCTUTYT OMTUKO - (hU3niecKux uamepeHui», Mockaa, Poccus.

lony6esa Tathana MOpbeBHa, 1. ¢.-M. H., npodeccop kKadeapbl O6iuiel duamku-1 Cankr-Iletepbyprexoro
rocyaapcTBeHHoro yuusepcutera, Cankr-Ilerep6ypr, Poccus.

Hemun Bukrop BaneHTuHoBuu, K. §.-M. H., JIOUEHT, NepBblil MpopekTop HalpoHalbHOTO HCCEN0BATENBCKOTO
Tomckoro rocyapcTBeHHOro yHuBepcuTeTa, Tomck, Poccusi.

Hpauer Bnagumup Mpokonbesud, 1. ¢.-M. H., CKOJKOBCKHH HHCTHTYT HayKH W TexHosioruil, Mockga, Poccust.

3axapoe HOpuit HukosnaeBuu, k. ¢.-M. H., nperojaBatesib MeIUIMHbI ['apBap/iCKOH MeIMIMHCKOH LIKOJIbI,
Crapmmmi Hayunsii cotpyauuk BIDMC llentpa mepenoBoii GHOMeTMIIMHCKOH BH3yasJW3alldd W (HOTOHWKH,
[apBapackuit ynusepceutet, bocron, CIITA

3nokazoe Eprenwit MOpbeBnu, n. ¢.-M. H., npodeccop HaimoHaIbHOTO HCCIEOBATENBCKOTO  SIIEPHOIO
yuuBepcutera « MUD», Mocksa, Poccus.

KaiitykoB Uepmen Bopucosuu, nayunbiii Koneyabtant AO « HTLL «ATJIAC», Mocksa, Poccust.

KoBanes Muxaua CepreeBuu, KanjuaaT Texuuueckux Hayk, aoteHT MI'TY um. H. 3. baymana, crapiiuil HaydHbii
cotpyaauk OKP® ®usuueckoro uneruryra umenu [1. H. Jle6enesa PAH, Mocksa, Poccusi.

KopoabkoB Bukrop I[laBnoBuu, 1. T. H., 3aMeCTUTE L AMPEKTOPA 10 HAYTHOH paboTe, 3aBeyIOIIHE JJabopaTopruel
mudpaxuronHoi ontukd MAuD CO PAH, Hoocu6upcek, Poccusi.

Koporaer Banepwii Buktoporuu, 1. 1. H., mpodeccop YuuBepcurera MTMO, rnasubiil pefiakTop ONTHYECKOTO
Kyprana, Cankr-Ilerep6ypr, Poccus.

Korasip Bukrop Bukroporuu, j1. .-M. H., mpodeccopy Kadeapsl Texuuueckon kubepretnku CI'AY, saBeyioniemy
nadopatopuen masepubix uamepennit MCOM PAH, Cawmapa, Poccust

Kynpsimos Cepreit UBanoBuu, /1. .-M. H., BeJIyllIHH HAydHBIH COTPYIHHK, 3aBEAYIOLIHH JabopaTopUel jlazepHoH
HaHO(U3HWKH ¥ GHOMETHIMHLI, [leHTp JasepHBIX W HEJHHEHHO-ONITHUECKUX TeXHOoJ0THH, OTaeseHHe KBaHTOBOH
pamnocbusuku um. H.I'. bacosa, ®usnuecknii unctutyt um. [1.H. Jle6enera (PMAH), Mocksa, Poccus.

Kyrayspos Pycnan Baapumuposuu, k. T. H., aupekrop LlIKosibl nepcrieKTUBHBIX MCC/AEIOBAHUH W TEXHOJIOTHH
(hoTOHHKH Y (DUMCKOro yHUBEPCHTETA HAaYKU U TexHoJiorul, ¥Yda, Poccus

Jlykun Baagumup Ierposuu, 1. ¢.-M. H., 3aBenyrouui 1abopatopueit MOA CO PAH, Tomck, Poccus.
HukoHopos Hukonaii BanentunoBuuy, 1. ¢.-M. H., npoceccop Yuupepcurera MTMO, Caukr-Ilerepbypr, Poccus.

MetpoB Bukrop MuxainoBuu, 1. ¢&.-M. H., TJaBHBIH HayuHblii  coTpynauk  Cankr-IletepGyprekoro
rocyaapctBeHHoro yaueepcnurtera, Cankt-Iletep6ypr, Poccus.
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[lerpo Hukoaaii BaagumupoBuu, 1. d.-M. H., pyKoBOAMTe/b JlaGopaTopuu UMMPOBOH U M300pa3UTENbHOM
rosiorpaduu, npodeccop Yuupepcurera MTMO, Cankr-Iletep6ypr, Poccus.

Mytuavn Auapeit Hukonaesuu, k. @.-m. 1., ©usnueckuit uncturyt umenn I, H. Jlebenena PAH, Mockna, Poccust.

CkunanoB Poman BacunbeBuu, 1. ¢.-m. H., ipoeccop, MHCTUTYT crucTeM o6paGoTku n3oOpaxenus PAH —
dumman PHUILL «Kpucrannorpadus u doronnka» PAH, Camapckuii aspokocmudeckuil yansepcenutet umenu C. [1.
Koponera, Camapa, Poccus.

Conomamenko Aprtém bBopucoBuu, HayuHblll coTpymHHK, pyKoBomutesb JlaGopatopun «[osorpadus wu
BosiHOBOJHAs ontika» MI'TY um. H.3. baymana, Mockga, Poccusi.

Crpayne CranucaaB CepreeBuy, XK. ¢.-M. H., joieHT Kadeapsl KpaHToBoH aJsekTponukH, OTeseHue
pamrodusuku, Pusndyeckuit pakyabrer, MI'Y umenn M. B. Jlomonocosa, Mocksa

Tyuun Banepuit Bukropopuu, uner-koppecronaent PAH, npodeccop, a. d.-M. H., 3aBejytouiui Kadheapoi onTHKU
1 6nooTonnku, CapaToBCKHH HAlMOHAIBHBIN HCC/IeI0BATENbCKUI rocylapcTBeHHbIH yHuBepcuteT uMmenu H. I
Yepuwierckoro, Capatos, Poccust.

Llampait Anekcanap BanepbeBuu, 1. §.-M. H., 3aBeaylolHil JaGopaTopHel KBAHTOBOH 3J1eKTPOHUKH DPU3HKO-
TexHuueckuit uHetutyT umend A. @. Modde PAH, Cankr-Iletepbypr

Baapumup Skosaesuu Wyp, 1. ¢d.-m. H., npodeccop, aupekrop YILIKIT "CoBpemeHHble HaHOTEXHOJOTHH",
Ypanbckuil henepanbHblil yHuBepcuteT, Ekatepuntypr, Poccus.

Hukoanait AnekcanapoBuu Ywakos, 1. .-M. H., Tpodeccop MHHCTHUTYTA 3JIEKTPOHUKH U TeIeKOMMyHHUKatik, CaHKT-
[letepOyprekuii nosmrexundeckudt yuusepeuret [letpa Beankoro, Cankr-Ilerep6ypr, Poccusi.

Hazap Anekcanaposuu HukogaeB, KaHIuiaT TeXHHUYECKUX HayK, BEAYIIMH HAYUHBIH COTPYAHWK, 3aBeIyIONIHH
nabopartopuert TeparepiioBoit dotonukd, Muctutyt aBromatuku u anekrpomerpurn CO PAH, HoBocuGupck,
Poccust.

Cepreit BaagumupoBuu Makapos, 1. ¢.-M. H., npodeccop, 3aBenyouwmil JgabopaTopued [HEpugHOH
Hanodoronnkn u Onrosnektponuku, aupektop Mmkunupunrosoro llentpa @otonukn u ONTo3J€KTPOHUKH,
Yuusepcuter UTMO, Canxr-Ilerepoypr, Poccust.
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[ata . .
! 3an "JleTHun" 3an "BeceHHun"
Bpewmsi

10:00-15:00 Okckypcusa N21 O63opHas akcKypeus: NaHMHa Aama, o6ennck Eepona-Asus, EkaTepuHéypr

19:00-22:00 MpuBeTCTBEHHbIA KOKTEWNb B dopmaTe PpypLueTa B pecTtopaHe 18/11 _

09:00-09:30  OTKpbITUE M MPUBETCTBUSA

9:30-11:00 MneHapHoe 3acegaHue (YacTb 1)

11:30-13:00 MneHapHoe 3acefaxue (Yactb 1)

16:00-16:45 Cekums 1 (npogonxeHue)
Cekuus 10 (npoponxeHne)
16:45-18:15 Cekuus 4

18:15-18:45 CouuanbHas akTuBHOCTb (O6Lee $poTo YUaCTHMKOB KOHGEepeHLUH) _
19:00-22:00 CouuanbHasi aktuBHoCTb (KBU3, Bunbsapa, Wora) _—

9 centatpn, cosaa I A

9:00-10:00 MneHapHoe 3acefarue (Yactb 2)

000030 Kepespen

10:30-12:00 MneHapHoe 3acefaHue (Yactb 2)

I

13:00-15:30 Cekunsa 7 Cekumsa 9 _—

0600 Kepespen

16:00-18:00 Cekums 5 Cekums 15 _—
(e

18:00-19:30

20:00-22:00 | CouuanbHas akTUBHOCTb (Bunbapp, Mora) _—

MOcemopn, weraepr
o e yaemon
N S
I
15:00-17:00 Cekuus 8 _—
R S

10:00-18:00 |3kckypcusi N22 MeTtannyprusi CKBo3b Beka: OT KPMMHOrO MOMoTa A0 LUMppoBOro saeopa

09:00-19:00 |3kckypcus N23 Meab u 3onoto Ypana
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[lnenapHoe 3acenanue «TeHaeHMU pa3BUTHS ONITHUECKUX TeXHOJOTUKH» . YacTb 1

I1.1 HeanHelHble (hOTOHHBIE KPUCTAJIbL HA OCHOBE CETHETOJEKTPUKOR C NEPHOUUECKON JOMEHHOM
CTPYKTYpO#

yp Baadumup Hxosaesuu, 0. @.-n. n., npogeccop, A. P. Axmamxarnos, M. A. Yysaxosa,
b. H. Jlucoux, M. C. Kocobokos
Ypanbcekuil denepanbibiil yHuBepeutet uM. b. H. Enbuunna, Exatepun6ypr, Poccus

[lpencrapjenbl nocsaejiHue aocTiKenust B obaactu cosaanus 2D u 3D HesuHelHbIX (DOTOHHBIX KPUCTAJJIOB HAa OCHOBE
[ePUOIMUECKH MOJISIPU30BAHHBIX CETHETOJIEKTPUKOB C PETY/sPHON JOMEHHOH CTPYKTYPOI U UX HCII0J/b30BAHMS JI/1s1 PeHE ALK
BTOPOU rapMOHUKH, apaMeTpUUECKON reHepallii CBeTa U reHepaluu cryTaHHbiX GpoToHHbix nap. Ocoboe BHUMAHUE YieaeHO
CO3/IaHHUI0 JIOMEHHBIX CTPYKTYp M BOJIHOBOJOB B 0ObeMe CErHeTO3JIEKTPUKOB CHJIbHO C(OKYCHPOBAHHBIM H3JyueHHEM
(heMTOCEKYHJIHOTO Jla3epa OJIHKHEr0 HH(PAKPACHOTO IUaa3oHa.

Kimoueswie cioBa: OnTrika, mpeoGpa3oBaHie HaCTOTH CBETA, TeHEpalHsl BTOPOH rapMOHWKH, CETHETOITEKTPHIECKHE
JIOMEHBI, TeHePaIHs CITyTaHHBIX (DOTOHHBIX Map, TOMEHHAs HHYKEHEPHsT

1.2 KBaHTOBBIE npeaedbl HYyBCTBUTE€/AbHOCTH B ONITUYECKHUX U ONITOMEXAHHYECKUX H3IMEPEHUSAX

Dapum Hdsdamosuu Xaruau, 0. ¢p.-m. 1., npogeccop MI'Y, pykosodumens epynnor PKI[
Poccutickuit KBanrosniit [{entp, Mocksa, Poccus

KBaHTOBasi MexaHUKa HajaraeT HepapXyio OrpaHUUYEHUH Ha TOUHOCTb ONMTHUECKUX U3MepeHHui. Haubosee 13BeCTHBIMU U3 HUX
IBJISIETCS Mpefiesl IpoOOBOro 1IymMa, CO3AaBaeMbli KBAHTOBBIMH (uiyKTyauusiMd ¢asbl cBeta. [Ipu poctaTouno GOJbLINX
3HAYEHUSIX ONTUUECKOW MOLIHOCTY HAYMHAET TaKXKe CKAa3blBAThCsl BO3MYyllleHHe OObEKTA, CO3jaBAeMOe KBAHTOBbLIMH
hJlyKTyalUsiMU YHCAA KBAHTOB. DTO [PUBOIUT K MOSBJEHHUIO €llle OjHOr0 XapakTepPHOro OrpaHUyYeHHUsi YyBCTBUTEJNLHOCTH - -
CTaHAPTHOTO KBAHTOBOTO Mpejiesia. UyBCTBUTENbHOCTD HauboJiee COBEPILIEHHBIX COBPEMEHHDIX ONITOMEXaHHYeCKUX YCTPOUCTB,
B YACTHOCTH JIa3e PHbIX JIETEKTOPOB I'PABUTALIMOHHBIX BOJIH, IPUMEPHO COOTBETCTBYET 3TOMY IpeJIey.

M3BecTHO, OIHAKO, UTO 062 YIIOMSHYTHIX MTpeJieNia He SBJISOTCS HCTHHHO (DyHIAMEHTaIbHBIMU H MOTYT OBIThH
TIPe0JI0JIeHBI, B YACTHOCTH, TyTeM HCIT0JB30BaHNST HEKJIACCHIECKHIX COCTOSTHIY cBeTa. B To yKe BpeMst, cTporast onTrMH3aIys
KBAHTOBOTO 1IIyMa MO3BOJISIET BBISIBUTH GoJiee TyOOKHe OrpaHuieHtst UyBCTBHTENIbHOCTH, TaKHe, Kak npeaes [eiisenbepra n
T.H. IUCCUMATHBHBIN KBAHTOBBIH TIPefe.

[1.3 ®oToHHKa eIMHUUHBIX KBAHTOBbIX M3JlyyaTeseil — OCHOBA ONTHYECKOW HAHOCKONMHU U KBAHTOBOM
CEHCOPHKH

Anoped Bumaavesuy Haymos, 0. ¢b.-m. H., yren-koppecnondewnm PAH
®usnueckuit unctutyT UM. 1. H. Jle6enera PAH, Mocksa, Poccusi
MIIT'Y, Mocksa, Poccust

1.4 Undopmauusa B KBAHTOBOH MUKPOCKOIIHHK: OLEHKA Pa3pPeLIeHUs U yYeT OrpaHUUeHUi

Anercandp bopucosuu Muxaarviues, 0. b.-m. H., douenm, 6edyuinil Hay1HoLl COMPYOHUK UeHmpa
«Ksanmosas onmurka u K6aHMOBAsL UHDOPMAMUKAY
Wuctutyt dmsukn HAH Benapycen, Munck, benapychb

1.5 Cocrosinve u NEPCNEKTUBDLI PAa3BUTHUS aHAJOTIOBbIX (bOTOHHbIX BbIYUCJUTEC/IbHDBIX yCTpOﬁCTB



{ XONTO3KCIMNO
N

HayKa U MpakTuKa

Huxonail JIvsosuu Kazanckuil, 0. ¢.-m. 1., npogheccop, 8edyuiuil HayuHbll COMPYOHUK
Camapckuil ynupepcutet, Camapa, Poccus

I1.6 MeToabl Teparepuosoii (ha3oBoi BU3yaiu3aLuu: 0630P COBPEMEHHOE COCTOSIHMSI U IPUMEHEHUH

Huxkoaaii Baadumnuposuy [lempos, 0. @.-m. H., npogeccop
Yuusepceurer UTMO, Cankr-Iletep6ypr, Poccus
Harbin Institute of Technology, Xap6un, Knraii
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[nenapHoe 3acenanue «TeHaeHIMN pa3BUTHS ONITHYECKUX TeXHOJIOTHIT» . YacTh 2
1.7 Tonorpadus B COBpeMEHHOM ONTHUYECKOM MPOU3BOJICTBE

Ouacee bopucosuu flkosaes, eaasHolil onmuxk
Ypanbcknit OnTuko-Mexannueckuit 3aBog, Exatepun6ypr, Pocens

1.8 Ynpasasemast npo3pauyHoCTb OMOJOTHUECKUX TKAHEN; HOBbIE TOPU30HTbI OMO(OTOHNKH

Basepuu Bukmoposuu Tyuun, usen-coppecnondenm PAH, npogeccop, 0. ¢.-m. 1., 3asedyrouui
Kagedpod onmuku u 0U0OmMoHUKL

CapaToBCKHI HalIMOHAJIBHBIHA HCCJIEI0BATE/NLCKUH roCylapCTBEHHBIN YHUBepCUTeT UMeHH H.I'.
YepHbilierckoro, Capatos, Poccus

HauuoHnanbubli uccaenoBareabekiil TOMCKUE rocynapcTBeHHbIH yHUBepeuTeT, Tomek, Poccus
HMucturyT npobJem TouHoi Mexanuku u yripasienuss PULL « CapatoBckuii HayuHbld LeHTp Poccuiickoit
akajeMuu Hayk», CapatoB, Poccus

[IpencraBnenbl  ¢u3uueckue MPUHUMIBI  METOAA ONTHUECKOTO MPOCBETJEHUS OHOJOTMUECKHX TKaHeH, KOTopble
paccMaTpuBaoTCs KaK JMCHe PCUOHHbIE CPe/ibl C CUJbHBIM MHOTOKPATHBIM PACCesSIHUEM U ITOTVIOLEHHEM MOJIeKYJl BOJbl, O€/1KOB,
remMorjiobuHa, GuaupybuHa, KAPOTHHOUAOB, MeJAaHWHA, JUMUAOB U Ap. MeTon OCHOBaH Ha KPATKOCPOYHOM U 0OpPATUMOM
MO/JaBJIEHUH MHOTOKPATHOTO pacCesHUsl U TOTVIOUIEHHS] MPH JeHCTBUH ONTHYECKUX HMMEPCHOHHBIX areHToB. O6cyxaercs
3 PeKTHBHOCTL STHX METOJIOB J/IsT HH-BHBO JUATHOCTHKHU C UCIOJIb30BAHHEM KOT€PEHTHO- ONTHIECKUX METOI0B MHKPOCKOITHH
U ToMmorpaduH, TaKHX Kak onTHdeckasi korepeHTHas Ttomorpadus (OKT), KoH(oKanbHasi MWKDPOCKOTIHS, CIIEK-
HHTephepoMeTpHsi, MHOTO(OTOHHAS MHKPOCKOITHS, TIOJTSIPU3alHOHHAs BH3YaI3allHsl.
KiroueBbie cnoBa: buonorndeckue tkanu, {ucnepcuonnsie cpesl, Ontuueckoe npocsetinenue, OKT, Crnex-

KOHTPACTHAS U TIOJIIPU3AL[IOHHAS BU3YaIH3allysl.

1.9 CoBpeMeHHbIe TEHACHLIUU B PA3BUTHU MYJbTHMOIANBHON ONTHYECKOH KOTepEeHTHOMH ToMorpaduu

Baadumup IOpsesuy Saidyes, 0. @.-m. H., 4r-Kopp. PAH, 3asedywuiui aabopamopued
HMucrutyr npuknantoi ¢pusuka PAH, Hiwxuuit Hoeropos, Poceust

1.10 UcKyccTBEHHBIH HHTEMIEKT B OHOOTOHUKE: MOUCK MOJEKYJAIPHBIX MApKEPOB M KOJUYECTBEHHAS
BHU3yaJu3alus

Eseenud Anexcandposuy IHupuiun, 0.0.-m.H. 3asedyouui rabopamopuet 1a3eprod Ouodhomoruku
MIY umenu M. B. Jlomonocosa, Mocksa, Poccus

I1.11 TepmocTUMyaMpPOBaHHbIE MPOLIECCHI C YUACTHEM ONTUYECKH AKTUBHBIX LIEHTPOB B JIIOMUHECLIEHLIUH
OKCHJIHBIX U HUTPHAHBIX HAHOCTPYKTYP

Havsa Arekcandposud Badnwmertin'?, 0. ¢.-m. n., npod), A. C. Boxnunyes', C. C. Casuenko’, A. O.
Hlunros' J1. B. Yaiixun!, H. H. Havawenko!, B. A. Ywarxos', 1. Kaaos Jluma'

'HOLL HAHOTEX, YpaJbckuii henepasbhbiil ynusepeuret, Poccust, EkatepunGypr

’MucTuryT Metasnypruy iMenud akajemuka H. A. Batoauna YpO PAH, Exkarepun6ypr, Poccus

PaccmorpeHbl MeTOAbl TepPMOAKTHBALMOHHON CIEKTPOCKOIIMH C BLICOKUM CIIEKTPaJbHbIM paspellieHHeM, I[103BOJIsIOIIUe
WIEHTU(MUUMPOBATh U HCCJIEN0BATh ONTHUECKH aKTHBHbIE LIEHTPbl B BO3GYXIEHHBIX (DyHKLHMOHANBHBIX HaHOCTPYKTypax. Ha
TpEMepe OKCHAHBIX U HUTPUIHBIX COeMHEHHH C pasiiaHol Mopdonoriel (HaHOTPYOKH, HAHOMIOPOIIKH, TOHKHE TJIEHKH U JIp. )
NpoaHaJU3WpoBaHa  POJb  Je(eKTHBIX COCTOSHHH  COOCTBEHHOH W TpHMeCHOH TIpHPOAl B (POPMHPOBAHHH
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TEPMOCTUMYJIMPOBAHHbBIX 3aKOHOMEPHOCTEH HABJI0AAEMOr0 JIOMUHECLEHTHOTO OTKAUKA. BbIfBAEHBI JOMUHUPYIOLIME KaHAMbI
TEPMUUECKOH U ONTHYECKOH Je/I0KAIU3ALMY 3aXBaUeHHbIX HOCUTEJ/IEH 3apsja, IPeACTABIEHbl HOBble MOJEJ/IbHbIE MOAXOb /1S
KOJIM4€CTBEHHOIO OMNUCAHUS KMHETHYECKMX OCOGEHHOCTEH MPOLLeCCOB TepMOBbICBeuuBaHUs. OOCYXKNAOTCA BO3MOXKHOCTH
HaMpaBJ/eHHON MHXKEHEePUU CBOUCTB (DYHKIIMOHAJbHBIX HAHOMATEPUAJOB C 3aAaHHbIMH JIIOMUHECLUEHTHbIMH H CEHCOPHBIMH
XapakKTepUCTHKAMHE ISl TIPUIIOXKeHHH B (DOTOHUKE, ONITO- M HAHO3JIEKTPOHUKE.

Karouesbie cioBa: TepmocTumynupoBantble npotecchl, OKcuHble HAHOTPyOKU, HUTpu/bie HAHOMOPOLLIKH,
IledekrHble cocTosinus, TemMnepaTypHoe TylleHue, HepPrus aKTUBALUU
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Cexkuus 1
JuppakumoHHbie U rpagUeHTHbIE ONITHYECKHE 3J1EMEHTbI U CHCTEMbI

YcrHble fokaaapl

1.1 yl'lpaB.J'lHeMb]e AJNEKTPHUCCKUM MTOJIEM I[l/]d)paKLll/IOHHb]e OMNTUYECKHE JEMECHTbI HA OCHOBE
CETHETO3JEKTPUIECKUX Kpuctamnos (/Ipuerauiernoiil)

Andpet Puwamosuu Axmamxarnos’, k. ¢p.-m. 1, A. A. Ecun', B. A. Hluxosa', M. A. Yysaxosa',

A. . Ywakos', H. A. Kunenko', JI. H. Heaesa?, M. C. Heboeamukos', B. C. [laseaves?®, B. . Llyp'
U'Ypasbekuil dhenepaibibiil ynusepeutet um. b. H. Esnbimna, Exkarepun6ypr, Poccust

2 Uneruryr o6miedt usuku um. A.M. I1poxoposa PAH, Mocksa, Poccust

¥ CaMapCcKuil HAlIMOHAJIBLHBIN HCCIEI0BAaTeIbCKUI yHUBEepeUuTeT MMerH akaiemuka C.IT. Koposiea, Camapa,
Poccus

CerHeTo3/IeKTPUUECKUE KPUCTAJL/Ibl C HMCKYCCTBEHHO CO3AAHHON NOMEHHOH CTPYKTYpOH MOLYT, 3a CUeT pPa3HOro 3Haka
3JIEKTPOOTITHYECKOTO  KO3((HUINEHTa B COCEIHHX CETHETOJTEKTPHUECKUX JOMEHAX, HCIOJMb30BaThCsl U CO3AAHUS
YIIPABJISIEMBIX JIEKTPUIECKUM TIOJEM JUPPAKIHOHHBIX ONTHUECKHX 3ieMeHToB ([1O3J). B nokname mpuBomsiTcss ocHOBHbLIE
MPHHIMTBI TTOCTPOEHHST TAKHX 3JIEMEHTOB, 0630p Pe3y/IbTaToB, CIEJaHHBIX B IJAHHOH 06JIACTH B TTOCTENHEE BPEMS, a TaKKe
pesysibTaThl, TOJydeHHble B Halled HaydHoW Tpymme.  [IpomemMoHCTpHpoBaHa BO3MOXKHOCTL cosfannsg J1OD mis
npeo6pa3oBaHusi rayccoBa Mydka B My4ok ¢ npoctpancTBeHHOH Moaoil TEMO1 u B mydok ¢ opOUTANbHBIM YIJIOBBIM MOMEHTOM.
O6cyXalTesi OCHOBHbIE MapaMeTpbl nogaydeHHbix JIOD, B TOM Ync/ae yIpaBAsiolie HAPSKEHUs! U XapakTepHble BpeMeHa
OTKJIHKA.
Katouesbie cioBa: Ontuka, JIudpakiinoHHble onTHYeCKUe 3jeMeHTbl, dekTpoonTuieckuit sthdekr, Huobar nurusi,

CerHeTo3JeKTpUIeCcKue 10MEHbI.

1.2 F'apmonuveckas nudpakiMoHHAs JTUH3A: ONTHYECKAs cuia v xpomatuam (/lpuerawennoltl)
[pueoputi Heaesuy [pedcyx’, 0. m. n., npogeccop, B. A. HQuuuros?, 0. A. 3axapos’

! T1eH3€eHCKHIT roCy/IapCTBEHHBIH YHUBEPCHTET aPXUTEKTYPbI U CTPOUTEIbCTBA, [leHsa, Poccust
2 Hay4Ho-TeXHOJIOTHYECKHI LIEHTP YHHKaJIbLHOro npu6opoctpoenus PAH, Mocksa, Poccus

B HacrosiieM JoKJIaje MpeicTaBAeH KPaTKUE aHaM3 (POKYCHPYIOIIMX CBOHCTB rapMOHHYECKOH KHHO(GOPMHOH JUH3bl. OH
TI03BOJISIET CPOPMYTHPOBATH OCHOBHLIE OTJINYUSI C TOUKH 3PeHUs (POKYCHPYIOIIHX CBOHCTB 3TOH JIUH3bI OT OHOTIOPSIIKOBOK
KHHO(OPMHOH JIHH3HI.

KsttoueBEIe cioBa: rapMOHHTeCKast KWHOQOPMHAST JITH3a, ONTHIECKAsT CHIa, XPOMATH3M TTOJIOKEHHST

1.3 FapmoHuueckas AMpakLMOHHAs TMH3A: NPOCTPAHCTBEHHOE pa3pelieHne U Koutpact (/lpuerauiernolil)

1 Hc icyx', 0. m. H., ccop, B. A.

Tpueopuii Heaesuu Ipeticyx', 0. m. n., npogeccop, B. A. anuros?, E. I'. Eocos’
! TlenseHcKuil ToCyIapCTBEHHBIH YHUBEPCHTET apDXHTEKTYPhI H CTpoHTe IbeTRa, [lensa, Poccust
?Hay4Ho-TeXHOJIOHUECKHI IIeHTP YHUKaIbHOTO puGopoctpoenus PAH, Mockea, Poccus

B HacTostIIeM ToKIa1e TpoaHaJN3HPOBAHEl H COTIOCTABIEH CTPYKTYPBI H306pakeHHH, (hOPMHUPYEMBIX TapMOHNTECKOH
KHHO(OPMHOH JIMH30H B TIOJMXPOMATHIECKOM H3MyJeHHH C PA3JHIHBIM CIEKTPaJbHBIM COCTABOM. B mpuOmmKeHHH
T€OMETPHUYECKON ONTHKH MPOJeMOHCTPHPOBAHA 3aBUCHMOCTDL OT CMEKTPAJbHOTO COCTABA MONMUXPOMATHYECKOTO H3JIyYeHUS H
KOHCTPYKTHBHBIX NMapaMeTPOB CAMOH JIHH3BI TIPOCTPAHCTBEHHOTO pPa3pelleHus IBYX OECKOHEYHO YAAJCHHBLIX MPHOCEBBIX
TOYEUHbIX HCTOUHUKOB M KOHTPACTa, C KOTOPbIM OHH Pa3peLiatoTcesl.

KantoueBble ciioBa: rapMoHuueckast KHHOOpPMHasi JIMH3a, CTPYKTypa POpMUPYEMOro U300pazKeHus, TPOCTPAHCTBEHHOE
paspelleHre U KOHTpacT
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1.4 Peanusauus i pakuMOHHbIX HEHPOHHBIX ceTell B 3epKadbHbIX cuctemax (/Ipuesawentolil)

Crudarnos Poman Bacuavesuu, 0.¢p.-m.H., npogeccop, 0. B. Xanenrxo, A. E. Moposzos, A. C. [Iponun,
M. Copokun, JI.JI. Hockorosuu, H. C. [lpornun, I'.B. ¥cnaenoes, C.C. [loomuxosa, C.A. Pomuerkos
CamapcKHi HallMOHAJILHBIH MCCIeloBaTeIbeKHE yHUBepeHuTeT MeHH akanemuka C. [1. Koponéra, Camapa,
Poccus

MetonamMil  BBIMHCJUTENBHOTO M HATYPHOTC 9KCIEPUMEHTOB MOATBEPXKIEHA BO3MOXKHOCTH KOMITAKTHOH —peasin3aliii
IrpaKIMOHHON HEHPOHHON ceTH B 4 crucTeMax Ha OCHOBe 3epKaJsl ¥ HECKOJBKUX OTpaskeHHH BHYTPH CHCTeMEI. PaccMoTpeHna
cxema Oddprepa 1 cxema ¢ KOJBIEBOH anepTypott 1 M paKIMOHHOH THH30H. [ lokazaHo, 9TO HCMTOTB3YyeMBle ONTHIECKHE CXeMET
MO3BOJIAIOT CAeaTh peanu3alinio AMPPaKIHOHHON HEHPOHHOM CETH NPEaeabHO KOMIAKTHOH.

Kimouessble ciioBa: 4F cxema, audpaxioHHast HEHPOHHASI CETb, ONTHUECKHE BbluHc/IeHHs, cxeMa OddHepa.

1.5 In3aiiH KOrepeHTHOH ONTHUECKOH CUCTEMBI Jij1sI MATPUUYHOIO0 YMHOXKEHHUS

leopeuti Asexcandposuy Moma' 2, JI. JI. Jlockoaosuu’ 2, JI. B. Couwnukos' ?

"Hucmumym cucmem oopabomru usoopascenutl, HUL « Kypuamosckuii uncmumyms, Camapa,

Poccus

2 Camapckutl HAYUOHAAbHBLL UCCACOOBAMECAbCKUL YHUBCPCUMEM UMCHU AKAOCMUKA

C.I1. Kopoaésa, Camapa, Poccus
ﬂpeﬂ.nomeH ILHSaﬁH OHTH‘JECKOI;I CHCTEMUBI, npeﬂHasHaquHoﬁ JJIA OTITHYECKOTO BBITIOJITHEHUA onepaum/l yMHO)KEHI/TH ManHU,.
Cucrema paboTaeT ¢ KOTePEHTHBIM H3Jy4eHHEM, PACIpPOCTPAHAIOLIMMCA B CBOGOJHOM TMPOCTPAHCTBE, W BKJAIOYAET sl
JU(PaKIMOHHBIX ONTHYECKUX 3/7eMeHToB (J10). 3a cuér obbenvHeHus HECKOJbKHX ONTHUeCKUX (yHKUME B onHoMm 1O
yAaa0Ch j0CTHYb 60Jiee MpocToi KOHGUrypaluu ONTUYECKOH CUCTEMbl [0 CPABHEHWIO C aHajoraMu, OCHOBAHHbLIMU Ha
UCIIOJIb30BAHUU «0ObIYHbIX» (He AUhPaKIIMOHHbIX ) ONITUUECKUX 3J1eMeHTOB. JlJisi MOjleIMpOBaHHUS paBGOThl ONTHIECKON CHCTEMbL
B paMKax CKassipHOH Teopuu judpakiuu pazpaboTaHa KOMIbIOTEPHAs MporpaMma (CHMYJISITOP ONTHYECKOTO YMHOXKEHHs ),
OCHOBaHHast HA 3((EeKTHBHOM METOJIe BHIUUCAEHHS TU(MPAKIMOHHBIX HHTerpasoB Ppeneisi-Kupxroda. C ucrnosbzoBaHuem
pa3paboTaHHOrO CUMYJIITOpa HCCJeoBaHBl pabovyHe XapaKTePHUCTHKH TPEATOKeHHOH CHCTeMBI. |1poBeleHHoOe UMCIeHHOe
HNCCJIeIOBAHUE BKJ/TIOHACT aHAJHU3 BJAUAHUA TEXHOJIOTHYECKHX HOFPEHJHOCTQI/UT HU3TOTOBJICHUA ﬂOS Ha pa6otme XapaKTepHCTHKH
CUCTEMBI. Ha OCHOBE€ JAHHOTO aHaJ/Jiu3a npeaﬂomeH METOL, HO3BOJTH}OHJ,I/I131 MHHHMI/BI/IpOBaTb BJUAHUE TEXHOJIOTUYECKUX O[HI/I60K
HU3TOTOBJIEHUA ﬂ03 Ha KAa4eCTBO BBIMTOJTHEHUA onepam/m OTITUYECKOTO yMHO)KeHHH.

KatoueBble cioBa: Onrtnueckne BoluucieHusi, OnTHIeckoe MaTpuiHoe yMHOKeHwe, CkajsipHasi Teopusi AH(paxiud,
JnppaKuHOHHBIE OTITHYECKHH 3JI€MEHT.

1.6 Mepenaua undopmauyy B ONTHYECKOM TEPMUHAJNE HA OCHOBE IN(PPAKLMOHHOIO aKCHKOHA H
AP PAKIUHUOHHOM KOJbLIEBOH JIHH3bI

[0Opuii Baaoumuposuu Xanenko, P. B. Ckudanos, C. C. [Hloomuxosa, C.A. DomueHkos
CamapcKHil HallMOHAJIbHBIF MCCIeloBaTe IbCKHI yHUBepcHTeT UM. akajemuka C. [1. Koposniépa, Camapa,
Poccus

[IpesacraBieHbl pesy/bTaThl SKCIEPUMEHTA 110 Tiepeaade MHQOPMALNHK Ha A/IMHE BOJIHBEL 1550 HM B ONITHYECKOM T€PMHHAJIE HA
OCHOBe JIByX AU(PPAKIHOHHBIX ONITHYECKHUX 2JIeMEHTOB: OMHAPHOIO aKCUKOHA U KOJIbLeBOH JIH3bL. JlaHHAsI cXeMa ONTHUECKOro
TepPMHHAJIA TI03BOJISIET PEIINTE JIBE 3a1a9H; CHUYKEHHe PACXOAMMOCTH JiazepHoro nydka Ha 20-30% u ymeHbItenne rabapuTos
OTTHIECKOTO TePMHUHAJA JI0 PA3MePOB JIOCTATOUHBIX /T UCTIONBL30BAHHS Ha CITYTHHKAX hopMara Kybear.

KimoueBbie ciora: Kosummaryst, J1asepabiil mytqox, MesKCITyTHHKOBas CBsI3b, JInpakIHOHHbIE ONTHIECKHE SJIeMEHTHI.
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1.7 CocTtaBHOM MHOroanepTypHbli KOJJIMMATOP C NPOCTPAHCTBEHHO-YIJIOBbIM MYJbTUILIEKCHPOBAHUEM I10J1€1
BUPTYAJbHOr0 U300 PaXKeHHUS J1l CUCTEM IONOJHEHHOKU PEeaJbHOCTH B HOCUMOH 3JIEKTPOHUKE

Bauecaas Cepeeesuy bpyros, /1. [1. Yepmun, M. M. Yyeynosa, A. B. Apcernun, B. C. Boakos
Emerging Technology Research Center, XPANCEO, Dubai, UAE

PaccmarpuBaercst ¢yHzameHTasnbHast npobsemMa (OPMHPOBAHHSI BLICOKOKAUECTBEHHOTO BHPTYaslbHOTO H300paKeHHs B
yABTPAKOMITAKTHEIX AR-cHcTeMax Ha TpUMepe YMHBIX KOHTAKTHBIX JIHH3. JKecTkne maccoraGapuTHBIE OTpaHHTEHHs H3-3a
9PrOHOMMKH I[10BCEJHEBHOIO HOLIECHUS 3aAal0T KCTpeMaJsibHble PAaMKH JUlsl FeTePOreHHOH WHTerpaluM ONTO3JEKTPOHHBIX
KOMIIOHEHTOB, OIpaHU4uBasi AOCTHXKUMOE paspelleHue U [10Jle 3PeHUst BUPTyaslbHOro auciiest. s npeofosieHust JaHHbIX
6apbepoB Npe10kKeHa apXUTeKTypa COCTABHOIO KOLIUMATOPA - MACCHBA MUKPOONTHYECKHX 3/1€MEHTOB ( PPaJIMEHTHbIX JIUH3),
OCH KOTOPBbIX OpPMEHTUPOBAHBl MOJ 33JaHHBIMH YIVIaMH JDPYT K Jpyry. IDTo o6ecleyuBaeT MPOCTPAHCTBEHHO-YIJIOBOE
MYJIbTHIIIEKCHPOBAHHE: HEe3aBUCHMYIO YIJIOBYIO CLUMBKY (TailJMHT) u/WH ONTHYECKOe HaJoXKeHHe (CyIepIiosulirio) noJeii
BUPTyaJIbHbIX H300pakeHH. OnNTHYecKoe MOAeNHPOBAHHE M SKCIEPUMEHTHl I10KA3a/d, YTO MYJbLTHUIJIEKCHPOBAHHE
obecriednBaeT KpatHoe paciupenne FOV, yBesmuenue pKOCTH H MH(OPMAUHOHHOH €MKOCTH JIMCIIES], a CYIIePIIO3HIIHS
HE3aBHCHMbIX MOHOXPOMATHUECKMX KaHaJO0B I03BOJseT C(OPMHUPOBATbL MOJHOLBETHOE H300paXKEHHEe C MHHMMH3alMel
xpoMaTnyeckux abeppaunil. PazpaGoTaHHbIN TOAX0 OTKPLIBAET HOBBIE MEPCIIEKTHBLI A/ SKCTPEMaNbHON MUHHATIOPH3ALIUH
HOCHUMOW 3JIEKTPOHHKH.
KintoueBble cji0Ba: yMHast KOHTAKTHAsL JIMH3a, HOCUMAs! 3JIeKTPOHUKA, J0I0NHEHHAs! PeabHOCTb, MUKPOKOJIMMATOP,

rpajleHTHas ONTHKA, rpaauenTHas AuH3a, GRIN, yrnosoe nose 3penus, NpocTPaHCTBEHHO-YII0BOS MyJIbTHILIEKCHPOBAHUE.

1.8 O6paboTKa peajsbHbIX CMEKTPOR, MOJAYUYEHHBIX HA U PAKIMOHHBIX CMIEKTPOAHAIN3ATOPAX, C YIETOM
pacuéTHBIX annapaTHbIX GYHKIMH.

H.K. [lasaviuesa d.m.u., npod., Apmém Asexcandposuy [lenios
Kasanckuit Hauponanbnbiit Mcenenopatenbekuil Texanueckuit Yuusepeuter um. A.H. Tynosesa — KAU,
Kaszaub, Poccus

B nokname paccMmaTpuBaercsi 3ajadya  IIOBBHIIEHHST TOYHOCTH — CIEKTPAJNbHBIX H3MepeHHH Ha  JAU(PaKLIHOHHBIX
CTIEKTPOAHAIM3aTOPaX 3a CUeT yUeTa pacueTHOH armaparTHOH (QYHKIME mpuoopa. IlpencraBien aaropuTM, OCHOBAHHBIH Ha
KOMIIJIEKCHOM T10X0fle K 00paboTKe CIEKTPOB, MMO3BOJSIOWINI CKOPPEKTHPOBATL CIEKTD H3Jy4eHHs, HUCHOJb3Ys AaHHBIE
pacuera anmapatHoi (hyHKUHH, PACCIHTAHHON HA OCHOBE F€OMETPHIECKHX U ONTHUECKUX TAPAMETPOB CXeMBI JU(hPAKIHOHHOTO
crnekrpoaHanuzaropa. Ilpusogarcsi pesdysbratsl 00paGOTKH — peasbHLIX  CIIEKTPOB, AEMOHCTPHPYIOLLME MOBLILLIEHHE
JIOCTOBEPHOCTH H3MepsieMbIX NAapaMeTPOB JUHUH MO CPABHEHUIO C MPAMON perucTpallded U, KaK CJeACTBUE MOBbILIEHHE
TOUHOCTH, TIPU MIPOBEJEHUE KAUECTBEHHO-KOJIUYECTBEHHOrO CEKTPAJIbHOrO aHaAU3a.
Kiouesle ciiopa: [udpakunonnas peinerka, AnnapatHasi ¢pyHkuus criekrporpada, Crekrp, CrieKTpoHaHaIM3aToP.

1.9 Pa3anuunsa skcnepuMeHTaIbHOM U TEOPETHUECKOH OlIEHKH cTeneHn 00beMHoCTH peletok bparra s TP
CTeKJe

Hasea Koncmanmurosuy Posanos”?, M. B. Taspuw'”?, Y. B. [Ipoxoposa’, I1. [O. Cepdobunryes?,
H. B. Hukonopos®, A. I1. [loeoda’

'BITY «BOEHMEX>» um. J1.®. Yerunosa, Cankr-Ilerepypr, Poccust

2 Vuusepeurer MTMO, Cankr-Tlerep6ypr, Poccust

¥ Cankr-TlerepOyprekuii rocynaperBennbiil yuupepeutet, Cankr-ITerepoypr, Poccust

B paGore npoBeléH aHaNU3 pas3iMuMil MeXAy TEOpPeTHUYeCKMMH M 3KCIIepUMEHTaJbHBIMH METOJAMH OLEHKH CTeNeHH
00BEMHOCTH peléToK Dparra, 3ammucaHHBIX B (DOTO-TEPMO-pehpaKTHBHOM CTeKJe. PaccMOTpeHa NPHMEHHMOCTh TEOPHH
CBSI3aHHBIX BOJH ¥ mapametpa Kosiima—Kyka st omvcanust IHQPaKIMOHHBIX TTPOIECCOB B TOJCTBIX TOJOrPaUIecKuX
peluéTkax. BbIMojiHeHb! KCIepUMEHTa/bHblE U3MEPEHHs YIVIOBOU U CHEKTPANbHOH CeJIEKTHBHOCTH PELIETOK ¢ pas/IMYHON
MPOCTPAHCTBEHHOHN 4aCTOTON U TOMUMHON. CpaBHEHHE PACUETHBIX H 9KCIIEPHUMEHTAJLHLIX IapaMeTPOB BBHISIBUIO OTKJIOHEHHUS,
00ycJ/l0BJ/IeHHble HEOJHOPOJHOCTLIO 3alluCH, paclpeje/eHueM MOAYJ/sLUW [10Ka3aTe/si [1Pe/OMJIeHUs U TeXHOJLOIHYeCKUMH
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oco6ennoctsimu 06pabotku OTP crekna. [Tonydennble pe3ynbTaThl 03BOAIOT YTOYHUTH KPUTEPUH OLIEHKH 06 EMHbIX CBOHCTB
pew€Tok Bbparra, npuMeHsieMbIX B J1a3ePHBIX U CIEKTPANbHO- CENeKTHBHBIX ONTHYECKUX CHCTEMAX.

KatoueBble cnoBa: periérka bpsrra; gpoto-TepMo-pedpakTuBHOE CTEKI0; 00bEMHAST FOJI0TPAMMA; TEOPHS CBA3AHHBIX
BOJIH; napametp Kastitna—Kyka; nudpaxuronnas 3¢hpeKTHBHOCTD; Tostorpaduieckast 3annch.

CreHaoBble JOKJA/abl

C.1.1 MNoasapuzaunoHHo-ynpasJsiemMasi Jja3epHas 3anucb MUKpopeabedoB A5t MU paKIMOHHBIX ONTHYECKUX
3JIeMEHTOB

Uapoes JInumpuesna Yuwanosa
Yuupepcuter UTMO, Cankr-Iletep6ypr, Poccus
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Cekuusg 2
OnTHKa Ja3epHbIX NYYKOB U CTPYKTYPUPOBAHHOIO CBETa

YcrHble fokaaapl

2.1 ®opMupoBaHHe CTPYKTYPUPOBAHHBIX CBETORBIX MOJEH C MOMOIIBIO CEKTOPHON cUpaibHOl pa3oBoi
NJIACTHHBI HA OCHOBE XXHIAKOKPUCTANIMYECKOTO cerneroanekrpuka ([lpuesauiernolil)

Ceemaana [lasaosna Komosa', k. ¢.-m. 1., C.A.Canaeur', E.II. [loncudaes?

! Camapckuii pusnan ®@usuueckoro uncruryra um. [1.H. JleGenera Poccurickoi akagemun Hayk, Camapa,
Poccus

? Ousnueckuit uactutyT uM. [1.H. Jle6enera Poccuiickoii akagemun Hayk, Mocksa, Poccust

Cosyian sKcnepUMeHTaIbHbIH 06pa3el] CEKTOPHON CripaJsibHOK (pa3oBoll M1aCTHHBEI HA OCHOBE 3(hdeKTa aehopMalii ClHpaIt
TeJTHKOM/IA KHAKOKPHCTA/INYECKOTO CEeTHETOIEKTPHKA MO/ BO3JCHCTBHEM 3JIEKTPHYECKOTO N0/, HacToTa peKoH(pHTypalru
npepbiraer 1 k[, IlpencraBnenel pesynbTaThl  (DOPMHPOBAHHST BHXPEBHIX KOJMBLEOOPA3HBIX CBETOBBIX MOJEH C
TOTIOJIOTHHECKHM 3apsiiom ot | 1o 4. [IpogemMoHCTpHpOBaHa BO3MOKHOCTE (hOPMHUPOBAHHST LIFIMHAPWIECKHX BEKTOPHBIX ITyTKOB
C paManbHON, a3UMYTAJBHON MOJSPU3aALHel H HECKOIbKNX BBICILUX MOJISIPH3ALOHHBIX MO/,

Kmouesble ciioBa: Buxpesoe cBeToBoe nojie, BekropHoe cBeToBoe noJsie, CerneTovIeKTpUIECKUH XKUAKHIA KPHCTAJLT

2.2 TpeGoBaHus K ObICTPOJEUCTBUIO UBMEPHUTENBHBIX U KOPPEKTUPYIOIKX (ha30BbIX cUCTEM NpU paboTe B
TypOy/aeHTHoii atmocepe (/Ipuerauiernoiil)

Jykun Baadumup [Temposuu, 0. Q.-m. H.
Wuctutyr ontuku atmocdepsl um. B.E. 3yesa CO PAH, Tomck, Poccus

BrinosiHenbl aHaUTHIECKHE pacyeThl AMHAMUUECKHX XapaKTePUCTHK H3MEPHUTEbHBIX M aalTHBHBIX CHCTEM B TypOYJe€HTHOH
armocepe. [lpoBejien aHannsz ocobGeHHOCTEH MOBEAEHHS JAMHAMUYECKUX XAPAKTEPUCTUK CUCTEM AaNTUBHOW ONTHKU MpPH
padoTe B YCJOBHUSX MPOSIBACHUSI HEKOJMOTOPOBCKOH TypOy/JeHTHOCTH. bblio nokazaHo, uto (aykTyalud napameTpoB
ONTHYECKUX BOJIH JUISl PA3JIMUHBIX MOJIeJIed HEKOJIMOTOPOBCKOH TYpOYJIEHTHOCTH OYAyT 110 PA3HOMY 3aBUCETH OT BHYTPEHHEO H
BHelLIHero maciutab6oB TypOysneHTHOCTH. [losiyueHHble B paboTe pesy/bTaThl MO3BOJSIOT MEPECYUTHIBATL MaPAMETPhI
OTITHYECKHX BOJIH TIPH PacMpocTpaHeHn B TypOYJeHTHON Cpejie C OAHWM 3aKOHOM IMOBELEHHS CTeKTpa TypOyJeHTHOCTH s

CpeJl C APYTHM 3aKOHOM JTIST CIIEKTPa.

Kimouesble cioBa: arMocdeprast TypOyJeHTHOCTb, MOZIEJIH CITeKTpa TypOyIeHTHOCTH, HEKOJMOTOPOBCKAsT
TypOy/IeHTHOCTh, JMHAMHYECKUE XapaKTe PUCTUKU

2.3 KoppekTHoCTh MMHTalLlHK aTMOoChepHBIX HCKaXKEHHH TIPH NPOBeAeHHH 1ab0opaToOPHBIX 9KCIEPUMEHTOB
(lIpuerawennoil)

Jlykun Baadumup [lemposuy, 0. ¢.-m. n., A.B. Topeaes
HMucrutyt ontuku atMocdepst CO PAH, Tomcek, Pocenst

O06cyxaaoTcst mpobJeMbl IPUMEHEHHE HEKOTOPBIX METOHMK U BCTIOMOTaTe/IbHBIX CHCTEM J/Is1 HUMHTALMU UCKaXKeHHH BOJIHOBOTO
(bpoHTa B ONTHYECKHX BOJHAX MPH TIPOBEIEHHH Ja0OPaTOPHBIX WCTIBEITAHNH CHCTEM aTMOC(EPHOH W afalTHBHOH OMNTHKH.
HcenemyeTcst KOpPEKTHOCTE HCTTOJB30BAHHS TAPMOHHYECKOTO CHTHANA /15T MOJe/INPOBAHNST pabOTHl H3MePHTEBHBIX (ha30BBIX
CHCTEM, U3MEPSIIOLINX U KOPPEKTHPYIOLLMX TypOyJ/IeHTHbIe HCKaxKeHus. [I1s aHa/mm3a NPUMEHsIJINCh TE€OPETHYECKHE pacueThl
BpPEMEHHOH 3BOJIOLUU (DA3OBBIX UCKAXKEHHUH /15 ONTHYECKON BOJIHBI [IPH €€ paclnpocTpaHeHud B TypOyJ/JeHTHOH aTMocdepe.
Takke BbIIONHEHBl HCCAEI0BAHUSA MO OLUEHKE KOPPEKTHOCTH 3aMEHbl €CTECTBEHHOH arMochepHOH TypOYJeHTHOCTH Ha
clyyaiiHble (UIyKTyallMd B BO3JlyXe 3a TEIJIOBEHTHJATOPOM. B sKcrepuMeHTax HCIO/b30BANUCH YJBTPA3BYKOBAs CTAHLMSA
AMK-03, pazpatoranHasi jJisi ©3MepPeHUH METEOPOJIOTMUECKUX MOJIeH, U PA3JUUYHbIE TEIJOBEHTUISTOPDI.
Kimouepble c/ioBa: arMocdepHast TypOyJIeHTHOCTb, HEKOJIMOI0POBCKast TYpOY/J€HTHOCTb, H3MEPEHHUSI
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2.4 MHorokaHa/bHblIi rosorpadguueckuil 1aT4MK BoJHOBOTO hponTa (/lpuesawerrolii)

Baadumup IOpvesuy Beneduxkmos, 0. @.-m. H., A. B. l'opeaas, /1. B. Macvieun, E. B. Hlarvimos

2.5 Bkaaj nofisipuzanuy B MCKaXKeHHE ONTUYECKOTO BUXPS NPH (POKYCHPOBKE

Cepeeli Cepeeesuy Cmagees'?, 0. ¢p.-m. 1

! Uucrturyt cucrem o6paboTku uzobpaxenns, HUIL « KypuatoBekuit urcturyr>», Camapa, Poccust
2 CamapCKHi HALHMOHA/ILHBIH MCCIEN0BATENLCKHE YHIBEpCHTET WMenH akaaemuka C.I1. Kopoaésa,
Camapa, Poccus

B nannoit padote ¢ nomotipio popmanuama Puuapica-Bodibda Gbiia pacemorpera ocrpast hOKyCHPOBKA ONTHUECKUX BUXPEH C
KpyroBo# nossipuzauueil. beuio nokaszaHo, yro npu (hOKyCHpOBKE ONTHYECKMX BUXpeH, B KOTOPBIX HAllpaBJjeHHE BpalleHUs
TIOJISIPU3ALIMH U (pa3bl PasniHo, HABIOAaeTCsl PaCIIelieHHe HCXOAHOT0 (OKYyCHPYEMOTo BUXPsI Ha TPH ONTHUECKUX BUXPST —
OJIMH BHUXPb pACIojiaraeTcsl Ha ONTHYECKON OCH, ellle ABa CMelleHbl oT Hee. C POCTOM TOTIONIOTHYECKOTO 3apsiia BUXPS
YBEJIMUMBAETCS PACCTOSTHHE OT LIEHTPOB PACIIeNIeHHBIX BUXPEH 0 ONTHYECKOH ocH. Ec/M HaTpaBJieHHsT BpallleHns Gassl 1
MOJIIPU3AINN B ONITHIECKOM BHXPe COBIIAAAIOT, TO PACUIENIEHHS BHXPS He HAGJFOIAeTCs.

KsntoueBbie ¢JIoBa: ONTHUECKHH BUXPh, CHHTYASPHOCTD (pa3bl, ocTpas hoKycHpOBKa

2.6 B036y)1meﬂue H UccaegoBaHue MyJbTUIIJICKCHBIX TE€parepuoBblX BUXPEBbIX MOBEPXHOCTHLIX NJa3MOH -
NMOJSIPUTOHOB

Hamanes Inumpuesna Ocunyesa’, k. ¢.-m. 1., B. B. l'epacumos’?
' Uncruryr speproit ¢usuku um. [. V1. Bynkepa CO PAH, Hosocu6rpck, Poccust
? HoBocHOHpCKHE rocyapeTBentbii yuusepeutet, HoBocuOupek, Poccus

B nanuo# pa6ore BrepBble peanin3oBaHO POPMUPOBAHUE MYJILTUILIEKCHBIX BUXPEBbBIX TIOBEPXHOCTHBIX MJIA3MOH - [TOJISIPUTOHOB
B TepareplioBOM JHANasoHe. DKCIEPUMEHT TIPOBOJM/ICH HA METAJUTHIECKOM AJHHAPE, Ha TOPE KOTOPOTO (hOKYCHPOBAJICS
MyJOK, TPEJCTABSIONMN COGOH CyTepIO3NIHIO IBYX OecCeIeBBIX TTYTKOB C PA3JIMIHLIMH TOMOJOTHUECKUMH 3apsanaMi. AHam3s
MOJTy4€HHBIX JIAHHBIX TTO3BOJIUJ BBISIBUTH 3aBUCHMOCTL HarpaB/JeHHsT BPalleHNs T1a3MOH-TIONPUTOHA OT TOMOJOTHYECKOro
3apsia OCBENIAIOIIEro MMyvKa, YTO CBHAETEJBCTBYET O TMepesiade opOUTANBHOTO yrI0BOro MoMeHTa. [losydeHHble pe3ysibTaThl
MOTYT JieUb B OCHOBY pa3paboTKu TeparepuoBbIX YyCTPOUCTB 1Sl fepeaaud U 06paboTku HHOOPMALMH, a TAKXKe HOBbIX TUIIOB
ceHcopoB. [IpemsioxeHHbI! moaxoa o6JagaeT MOTEHUUANOM MACLITAOUPOBAHUS U MOXKET ObITb MPUMEHHM HE TOJbKO B
TeparepLoBOM, HO U B JIPYTMX YACTOTHbBIX JUANA30HAX, UTO PACLIUPSIET 06AACTb €r0 NPAKTUIECKOr0 IPUMEHEHHUSI.
KsntoueBbie ¢/ioBa: onTHYECKHE BUXPH, ydku ¢ OYM, qudpakiOHHbIe ONTHYECKHE 3JIEMEHTBI, TOBEPXHOCTHbIE

MJ1a3MOH - [TOJISIPUTOHBI, TEPareplOBOe U3/TydYeHHe.

2.7 BuxpeBble ONTOTEPMUUECKHE JOBYIIKH

Anexcandpa Muxaiirosna Maiioposa, C. I1. Komosa, H.H. Jlocesckuii, /1. B. [Ipokonosa, C.A.
Camaeun, B.K. ¥Ypronuna

Camapckuit ¢pusinan @usudeckoro uneruryta um. [1.H. Jlebenena Poccuiickoii akanemun nayk, Camapa,
Poccus

BuxpeBble onToTe pMUUECKHE JIOBYIIKH (hOPMUPYIOTCS 3@ CUET OCTPOH (POKYCHPOBKY CTPYKTYPHPOBAHHOTO CBETOBOTO TI0JIST HA
TMOTJIOLIAIOLILYIO TIOBEPXHOCTD. B pedysbTate BO3HHKAET IpafiieHT TeMIEPaTypbl H KOHBEKLIMOHHbIE TIOTOKH, 06ecrednBaloLine
nepeHoCc OOBEKTOB MHKPOHHBIX H CyOMHKPOHHBIX pasMepoB B o6JsacTb JAeHcTBUsi JOBYyLWKH. [lpuBoasTcs pesysbraThl
SKCIIEPUMEHTOB T10 BJIUSTHUIO KOHBEKIMOHHOH W ONTHYECKOH COCTABJSIOMINX HA JBHKEHHe MHKPOC(EpP B ONTOTEPMHIECKOH
JIoByLIKe. JIeMOHCTPHPYeTCsl BO3MOXKHOCTE YIIPABJIEHHS] CKOPOCTbIO MepPEMeLLEHUsT MUKpOocdep M0 CBETOBOMY KOHTYPY 3a cueT
U3MEHEeHHsI TaPaMeTPOB JIOBYLIKH. DKCIIePUMEHTh! MOATBE PXKAAIOTCS pedy IbTaTaMU YUC/eHHOTO MOJIe/IHPOBAHHSL.
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KatoueBble cyoBa: ONTOTEPMHUYECKUE JIOBYLIKH, BUXPEBbIE CBETOBLIE 110J151, OIITOTEPMHUYECKOE MAHUITYJIMPOBAHKUE

2.8 F'enepanua yraogoro op6UTaILHOrO MOMEHTA MPH BO30YKIEHUU UCKYCCTBEHHBIX ONMTHYECKHX PELIETOK
HECTPYKTYPUPOBAHHBIM CBETOM

Cepeeti Bacuavesuy Konsxun'
! Poccusickuii Ksanrosseiii Llentp, ML Ckonkoso, Mocksa, Poccust

[TokazaHo, 4TO OAMHOUYHbIA C(HOKYCUPOBAHHLIH rayCcCOB My4OK, BO3GYKAIOLIME IeKCaroHasbHylo rpatheHoBy0 PpOTOHHbIE
pelI&TKY, MPUBOAUT K I'eHepalMd B MMIYJbCHOM IPOCTPAHCTBE MHOXKECTBEHHBIX Nap BHUXPb-aHTUBUXpb. PopMHUpyeMble
CTPYKTYPHBI ONpeeJisiioTest He KpUBU3HOH Beppu uiu tomosoruell, a cMMMeTpHEl 3BOJIIOLMOHUPYIOLLETO BOJHOBOTO MaKeTa
(nanmpumep, C3v, Cov mm C2v). [1pemyroxker poCcTol MeTO HCTIOML30BAHNST HECTPYKTYPHPOBAHHOTO CBETA JUIST TeHe ALK
PeTyJSPHBIX BUXPEBBIX PEIIETOK, e PCITIeKTHBHLIH [T TTPHIOKeHNH B 06/1aCTH YITPaBJIeHHsT OpOUTATLHEIM YTJIOBLIM MOMEHTOM
[Adv. Photonics 5, 066007 (2023)].

KintoueBble cjioBa: op6uTa/bHbIH YIJI0BOM MOMEHT, HCKYCCTBEHHAs! ONTHYeCKast pelléTKa, aTOMHbIH nap.

2.9 MHOronpoxoaHbIi KOJbLIEBOH MOJSPU3ALMOHHBIA HHTEephepoMeTp B 3aJauax HCcaeJ0BaHUS
pacnpocTpaHeHHUs ONTHUECKUX BUXpel B aTMochepHbIX KaHalax

Hanuun Inumpuesuy Pewemnurkos', T. K. Kopoav', E. B. Maxiwomuna', B. M. [Tempos’
! Cankr-IlerepGyprekuii rocymapersennnii yausepeuret, Cankt-Iletep6ypr, Poccust

B pa6ore ofcy:xmaercss cxemMa MHOTOMPOXOAHOTO KOJBLEBOTC MOJSIPH3AIHOHHOTO HHTepdepoMeTpa, T03BOJISIONIAs
MOJIE/TIPOBATh BO3JEHCTBHE JIBYMEPHBIX (Ha30BLIX I[IYMOB Ha BHXPEBBle MydKH. KiioueBast 0COOEHHOCTb CXEMBl —
HCTOTb30BaHNe eIMHCTBEHHOTO TTPOCTPAHCTBEHHOTO MOAY/ISITOPA CBETa JYIsT MHOTOKPATHOH MOJIYJISTIIMH BOJTHOBOTO (hpOHTA 32
HeCKOJIbKO 00XO0f0B HHTepepoMeTpa. DByayT mMpoieMOHCTPHPOBAHBI 3KCMepHMeHTaNbHBIE pe3y/bTaThl TeHepalHd H
HHTep(e peHIIMOHHOTO e TEKTHPOBAHNS BUXpel ¢ 0pGHTAILHBIM YT/IOBLIM MOMeHTOM [ = 1 1/ = 2 B yCJIOBUSIX KOHTPOJIUPYEMOTO
hasoBoro uIyMma.

Kimrouepnte cioa: Ontiveckue BuxpH, KombueBoft naTephepometp, ONTHIECKHE aTMOC(hepHBIE KAaHAJBI CBSI3H.

2.10 ®opmupoBaHue ONTHUECKOIO BUXPSI B HEMOHOXPOMATUYECKOM U3/1Yy4EHUH C NIOMOLLbIO
noJsipu3alMOHHOro HHTep(dhepomeTpa»

Anacmacusi Aaexkcandposna Powicast, B. fO. Beneduxmos, M. E. [laseauna, . /1. Peuwiemnuxos,
A. A. Cesproeun

CrenpoBble 10Kaa/bl

C.2.1 Kauectro hopmMHpOBaHUS CNUPAJLHBIX MYYKOB CBETA B (DOpMeE 3aMKHYTBIX KPHBBIX

A. H. Kawanosa', Ceemaana [Tasaosna Komosa®, /1. B. [Ipokonosa’

! CamapCcKuii HALIMOHAJIBLHBIHA HCC/IE0BATE/ILCKHI yHUBepCHTeT MMenH akajgemuka C.IT. Koposiesa, Camapa,
Poccusi

2 Camapckuit pusran PeiepabHOr0 roCyIapeTBEHHOr0 GI0KETHOTO yupexaeHust Haykn OH3HUeCcKoro
ucturyta um. [1.H. JleGeneBa Poccuiickoit akanemnu Hayk, Camapa, Poccusi

HPEIICTBBJTQHBI pe3yJibTaThl HCCACI0OBaHUA BCbeEKTHBHOCTH U KaydecTBa CHUpaAJbHBIX ITy4KOB CBETQ, CCpOpMHpOBaHHbIX
I‘OJTOI‘pa(queCKHM METOJAOM TIpH TOMOIIM MPOCTPAHCTBEHHOIO MOOYJsATOpa CBeTa. I/I3yquO BJIMAAHHUE CpOprI mTpHuxa
[LHq)pElKU,HOHHOI;I pemeTKn roJiorpaMM Ha KadeCTBO BOCCTAHOBJIEHUsS CITHPAJbHBIX TMYYKOB CBeETa. HpOBeZ[eHa OLCHKa
BHQPFQTHLIQCKOﬁ 9C1:)C1:)€KTHBHOCTH ITy9KOB. OHpeﬂe.}TeHbI TakKhe KPUTEPUHU KadeCTBa, KakK CpeaHeKBaJpaTudecKas O[HI/I6K8,
MHKOBOE OTHOMIECHHE CI/IFHa.}T/LUyM, KanjquLH/TEHT CTPYKTYPHOTO TIOZ[O6T/TH. yCTaHOBJIEHO, 4TO TIY4YKH, BOCCTAHOBJICHHBIE C
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MOMOLLLBIO FOJIOrPAMM € MUI006PA3HBIM LITPUXOM PElLETKH, XapakTepU3ytoTcs 6oJiee 0HOPOHON CTPYKTYPOH, 60see BhICOKOH
9HEPreTHYeCcKON 3(hheKTUBHOCTBIO (B 2 pa3a Bblllie), YeM TOJOTPAMMbI C CHHYCOMIA/bHBIM LITPUXOM pELIeTKH. 3HAueHUs
MareMaTHYeCKHX KPHTEpHeR KauecTBa Jylsl FOJI0rPaMM C IH/1000pasHbiM wrpuxoM peineTkd Ha 10—30% Jayuiue, yem st
CUHYCOUJA/bHbIX.

Katouesbie cioBa: CnivpasibHble ydku cBeta, [osorpaduueckuit metos, [IpocTpaHcTBeHHbIl MOYJISITODP CBETa,
CunycoujanbHbli 1pouJb WTpUxa peuietku, [Tuaoo6pastbii npoduJb IITPUXA PELETKH.

C.2.2 Pacuér HenmapakcHaJbHBIX MONPABOK K YIJIOBOMY MOMEHTY BEKTOPHBIX BUXPEBbIX MOJeH
Examepuna Baadumuposna Maromuna', B. A. Jleornos', [. /1. Pewiemnuros’, E. A. Bawykesuu',

T. 0. Toay6esa’
! Cankr-Ilerep6yprekuii rocynaperBentbiil yuupepeurer, Cankr-nerepoypr, Poccust

B paGote BbioHeH sIBHBIE pacyeT HellapaKcHa/bHbIX [10I1PaBOK K OpOUTaLbHOMY YIJI0BOMY MOMEHTY BeKTOPHbIX ONTHUECKUX
BHXpEll C HCIOJb30BaHWEM MeTofia cymmupoBanus 1o bopeso. [lpuMenenne dopmanmama KanuOpoBOYHO-HHBAPHAHTHOTO
BEKTOPHOTI'O MOTeHIHaJa [103BOJIMI0 aHAIUTHIeCKH BBLACJIHUTD [1Ba He3aBUCHMBIX BKJIaAa B OPOUTAIbHLIH YIJIOBOH MOMEHT —
CIIMH-3aBUCUMbIA U CIIMH-HE3aBUCUMbIA. B paGoTe BBefleH HOBbIH napamerp — CHUpPaJbHbIA TONOJOTHUECKUH 3apsii w — U
TOKA3aHO, YTO COBMECTHO C TOTMOJOTHIECKUM 3apsiioM [ OH (popMUpyeT Mapy KBAHTOBBIX YHCEJ, HEOOXOMMMBIX A/ OMHCAHHS
0opOUTa/IbHOIO YIJIOBOIO MOMEHTA BEKTOPHbIX BUXPell.

Kuntouesble cioBa: BekropHble ontuieckue BUxpy, OpouranbHblil yriioBoit MOMeHT, CITHHOBBIH yIJIOBOH MOMEHT

C.2.3 Pacuér uupnupoBaHHOH BOJIOKOHHOM OP3rroBCcKoi pelléTku B MaJOMOJ0BOM CTYIIEHYAaTOM CBETOBO/IE
npyU 0CECUMMETPUUHOM BO30YKIEHUH

Anexcandp Arexcandposuy Mapksapm, JI. /1. 3asaruwuna, JI. b. Jluokymosuu, H. A. Yuakos
Cankr-Ilerep6yprekuil nonutexHudeckuil ynupepeutet [lerpa Benukoro, Cankr-Iletep6ypr, Poccus

B paGore npennoxeH BapuaHT MHOrOMOAOBOI BOJOKOHHOW pellléTKu Dparra, 3anucaHHod B MasnoMOJOBOE CTyMeHYaToe
OMNTOBOJIOKHO W paGoratoiied B isyxmoposom LPO1-LP02 pexxume. B kauecTBe noaxofsiliero onTUuueCKoro BOJIOKHA 10100paHo
KoMMepyecKH gocTynHoe BojiokHo FGO251L.JA komnanuu Thorlabs auameTpom cepatieBunbl 25 MKM W yncioBoi aneprypoit 0.1,
kotopoe B O-nuanaszoHe JJIMH BOJH HMMeeT TOJIBKO JIBE OCECHMMMETpPUYHble MOjbl. B paboTe mnpousBesieHbl pacyeThl
K03(D(ULIHEHTOB NPSAMbIX H [IEPEKPECTHBIX CBA3EH MOJI B pelUETKE U OCJIEIYIOLIHe PACUEThI CIEKTPOB OTPAXKEHHUS OHOPOIHBIX
U YHPIHUPOBAHHLIX BAPHAHTOB PEIIETKH, MPOJAEMOHCTPUPOBAHBI 3(eKThl HACHIIIEHHS, YIIUPEHHS] W HHTepQepeHIVH
PEe30HAHCOB, a TAKKe ToJydeHHe eINHOTO KA OTPaykeHHst ¢ MaKCHMAaJTbHBIM Ko3dduimenToM otpaskernns 10 98 %.
Katouesble cioBa: qiprpoBanHasi BOJJOKOHHast 6p3rTOBCKast peliéTka, MajsoMoaoBoe Bosokao, LPO1, LP0O2.

C.2.4 Noebiwenue uapopmaruBioctTd PPT npu konnueckoi ha3oBoii anoau3aiuu B 3ajaue aHaInM3a
aGeppauuii BOJHOBOro (ppoHTa

mumpuii lasarosuy Cepagpumosuy’, IT.A. Xopun', C.H. Xonurna'?
! Camapckuii HALMOHAJILHBIH HCCeloBaTeIbCKUI yHuBepeuter, Camapa, Poccust
? nerutyt cucrem o6pa6otku uzotbpakenuit, HULL «Kypuarosckuii uncruryr», Camapa, Poccust

Hccenenyercss BO3MOXKHOCTb TOBBILIEHHS WH(OPMATHBHOCTH B 3ajauaX aHajH3a BOJHOBBIX abeppallii Ha OCHOBe
UCTOJIb30BAHUS MHOTOMOPSIIKOBBIX (PA30BbIX IH(DPAKIIHOHHBIX OTITHUECKHUX 9JIEMEHTOB, COTJIACOBAHHBIX C PA3/IMUHBIMU THITAMH
AKCUKOHOB, (POPMUPYIOLIMX KOJbLEBbIE W CIHPAJbHbIE PACIpPEe/SeHUs] UHTEHCUBHOCTH B (DOKANLHOH MAOCKOCTH JIMH3BL.
Anopusaiius (I0MOMHEHHE ) ONTHYECKON CUCTEMbI TAKUMH /1€ MEHTAMU T103BOJISIET YBEJUUUTh PA3MEP U AETAANU3ALNIO (DYHKIIHU
paccesHust Touku (PPT) Ges necokycupoBku. Kpome Toro, MHOromopsiikoBasi CTPYKTypa BHOCHT JOIMOJIHUTEJIBHYIO
UHGbOPMALMIO 32 CYeT Pa3/IMuHbIX THUIOB MpeaucKaxkeHud. Takofl momxon ypesuuuBaerT 3GhQeKTHUBHOCTbL [PUMEHEHHs
CBEPTOUYHBIX HEHPOHHBIX CeTell B 3a/1aUe JeTEKTHPOBAHUS U aHA/IM3a BOJHOBBIX abeppatii.
Karouesbie cioBa: Bosnosble aGeppatiuu, Oyukius paccesiiusi Touku (OPT), JludpakiyoHHbIH aKCUKOH,

MtuoronopsiikoBble ontHueckue eMenTbl, CBEPTOUHAST HEAPOHHAS CETh
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Cekuus 3
Cucrembl BU3yaausauuu u otobpaxerus nidopmauuu ais AR/VR
YcrHble fokaaapl
3.1 nem nonoaHeHHoii peansHocty Ha 6a3e LBS npoekropa u O3 ([lpucsawiernoiil)
Cepeeti Axexcandposuy Hearnos, K. ¢.-m. H., E.C. Mycuxuna, M. Kuceaes, H. Padvko, A. Apcernur, B.

Boakos
XPANCEO Research On Natural Science L.L.C., UAE

[Ipo6aema HaBUraUMK U CUTYyallMOHHON OCBEAOMAEHHOCTU CTOUT OCOOEHHO OCTPO A/ N0Jb30BaTe el MOTOLUUKIOB. B naHHok
paboTe TIpeJICTABJIEHO pellleHHe MO HHTerpalyd IOTOoMHeHHOH peanbHOCTH (AR) B MoTOnHKIEeTHBIH ITeM. CHCTeMa JIerkKo
ajianTUpyeTcs /s TOHOYHBIX TPUMEHEHHH G1arofapst pocToTe HHTErpaliy U yIpoLlEHHOMY ITpoLieccy roMmoJiorauuy. Perienune
OCHOBAHO Ha TEXHOJOTHW JiazepHoro ckanmposanust (LBS), xoTopast ofecreunBaer mpenMyliecTBa T ToorpadHIecKux
3JIEMEHTOB 3a CUET Y3KOTO CTIEKTPa UaydeHus. Bricokast aHeproaeKTHBHOCTE IOCTHTaeTCs GJ1arofaps Y3KOHATPABJIEHHOCTH
J1a3epHOro Jiyda: BCSI SHEPTHsl KayKaOTO MHUKCEJsl MOJHOCTbIO COOMpAaeTesl ONMTHUeCKOH cucteMod. PaspaboTaHHbli BH30D
oGecrieunBaet noJe 3penus 10 H0°. Tekylni MpOTOTUIT BBIMOJHEH B MOHOXPOMHOM UCIOJHEHUH C MEPCIEKTUBON Pa3BUTUS 110
noguousetHod RGB-cucremsbl.
Katouesbie cnoba: Ontuka, ['onorpadus, JlucdpaxiimoHtbie onTHuecKUe 371€MEHTHI.

3.2 KoHTaKTHas JIMH3a ¢ CEHCOPOM BHYTPUIIIA3HOTO IaBJeHHSI HA OCHOBE MyapOBBIX Y30pOB
Havst Mapkosuy @padkun, P.B. Kupmaes, M.C. Muponos, /I.B. [pydunun, A.A. Mapuernko, M.M.

Yyeynosa, B.P. Coaoseil, A.B. Cwti, A.A. Buwnesoui, H.11. Padvko, A.B. Apcenun, B.C. Boakos
Emerging Technologies Research Center, XPANCEOQO, Dubai, UAE

HccenenoBanne nocBsillleHO pa3paboTKe HHTETPUPOBAHHOIO B KOHTAKTHYIO JIMH3Y [ACCHBHOTO CEHCOPA BHYTPHUIVIA3HOTO
napJjenus. [IpuHLMN AeficTBUSA YCTPOHCTBA OCHOBAH HA PErMCTPALMM MUKPOCKONHUYECKHUX Ae(hOopMallii JIMH3bI, BbI3BAHHbIX
H3MeHeHHsIMH KPHBH3HBI POTOBHIIEI TTIPH KoJIeGaHHsIX JAaBAeHHsT B ria3y. JledopMalin BH3ya H3upyoTCesT B MakpoMaciirate
MOCPEACTBOM MyapoBoro 3ddeKkTa, BOSHHKAIONIETO MTPH HANOKEHUH JIBYX MHKPOCTPYKTYPHPOBAHHBIX DEIIeTOK: OfHA N3 HUX
MeXaHWIeCKH CBSI3aHAa C TEJIOM JINH3BI M BOCTIPHHIMAET ee AehopMaLiH, a BTOpast ocTaeTcst craTHaHoN. Crennani3npoBaHHbIH
IM3alH METOK CEHCOpPa MO3BOJSIET C BBICOKOH TOUHOCTBIO IeTEKTHPOBATH €0 MOoJIoXKeHHe Ha (hOTOH300pAKEHHH, OTPeessiTh
KOJIMUEeCTBEHHblEe NapaMeTpbl MyapoBOro NarTepHa U yCTaHABJAUBATH UX CBSI3b C YDOBHEM jaBjeHusi. [lpeanaraemblil nogxon
MCKJIF0YAeT UCIOJIb30BAHNE IHEPrO3aBUCHMbIX KOMITOHEHTOB, 00ecneunBaeT KOMNAKTHOCTh YCTPOUCTBA W HA CTAAUU TPOTOTHNA
JE€MOHCTPUPYET TOYHOCTb U3MEPEHUH He XyKe 2 MM PT. ¢T. PaspaboranHblil ceHcop 06J1aaeT 3HAYUTEIbHBIM TOTEHIHAIOM JIst
TpaHchopMalyu MOAXOA0B K IMATHOCTHKE U JI0JATOCPOUHOMY MOHHTOPUHTY TJ1ayKOMBI.
KsntoueBbie ¢/ioBa: BHYTPUIA3HOE AaB/AeHHE, KOHTAKTHAS JIMH3a, MyapoOBbIE Y30Pbl.

3.3 PaspaboTka aaropuTMa noBblilIEHHS KAYECTBA BOCCTAHOBJEHUS U300PpaXKeHUI ¢ KOMMbIOTEPHO-
CHHTE3WPOBAHHbBIX FOJOrPAMM B AUCILIEAX AOMOJHEHHOH PEaJIbHOCTH

Tumyp Ansaposuy Famamounos’, 3. C. Mapkos', E. 10. 310ka308'
' HatponastbHbIi MCC/ieI0BaTeIbCKHI siepHbii yauBepeuter « MO », Mocksa, Poccus

Pa6ora nocesieHa pazpadoTke aJlropuTMa CHHTe3a KOMITbIOTePHLIX rosiorpamMm PpeHeist yis MOBLILLIEHHS Ka4eCTBa
1300paxKeHUll, BOCCTAHOBJIEHHBIX B KOTEPEHTHOH CHCTEME JOMONHEHHOH peasbHOCTH Ha OCHOBE (Pa3oBoOro
YKUJKOKPUCTANIHYECKOTO NPOCTPAHCTBEHHO-BPEMEHHOIO MOJIY/IATOPA CBETA U FONIOrPAPUUECKOTO BOJAHOBOJHOTO [EPUCKONA.
Lesbto paGoThl siBJsieTcs: pazpaboTKa UTepATUBHOIO alrOpUTMa, HATPABJAEHHOIO HA YHC/AEHHYIO KOMIIEHCALMIO
reoMeTPUUECKUX UCKAKEHUN H306pakeHUI U BLICOKOTO YPOBHS (POHOBON 3acBeTKU, HAG/10/1aeMbIX B 06J1aCTH
BOCCTAHOBJIEHHUSI.

20



{ XONTO3KCIMNO

HayKa U MpakTuKa

KatoueBnble cioBa: BoJTHOBOAHAS TOTOTpadust, (ha30BEIE TOJOTPAMMBI, KOMITBIOTEPHBIH CHHTE3, ToslorpaMmel Ppeneyrs,
roJiorpaguiecKHil BOJHOBOAHBIN e PUCKOTI.

3.4 Pazpaborka KOMILIEKCHON MO/ paGoThl BOJHOBOHbIX rojorpaduueckux aaemenTos B AR cucremax

Huxonait Andpeesuy [Mymuaun' 2, @. C. Cuoik'?, A. H. [lymuaun'?, C. C. Konénkun'2,
fO. IT. Bopodun'?

! MOCKOBCKHE TOCYIaPCTBEHHBIH YHUBEPCHTET reojie3nu U Kaprorpaduu, Mocksa, Poccust
2 dugnueckuit nnerutyt uM. [1.H. Jle6exesa PAH, Mocksa, Poccus

B pa6ore paccmaTpwBaroTCs OCHOBHBIE CJOXKHOCTH, BO3HHKAaIOUIME TIPH pa3paboTKe KOMTIIEKCHOH MOeMH pPaboThl
BOJIHOBOJIHBIX TOJIOrpaguuecKuX MePUCKONOB B YCTPOHCTBAX JOMOJHEHHOH peasibHOCTH. AHAJM3UPYIOTCS BO3MOXKHbIE MyTH
pelieHust  BbISIBJIEHHBIX  BbIMHUCJ/AUTEJIbHBIX HpO6.H€M. Pa6ora ocHoOBaHa Ha OIbITE pa3pa60TK1/1 OpUrruHaJbHBIX
CrieyuaJM3upoOBaHHbIX KOMIIBIOTEPHBIX MIPOrpaMM AJs JAHHBIX 3aaa4. HOIL KOMILIEKCHOHU MO/I€JIbIO IToJpasdyMeBaJiaCb MOACJb,
OINHMCHIBAIOLAS STAIl 3AIIUCH roJI0rpahuyecKoro 3/eMEHTa B PeaslbHON ONTHUECKOI CXEMe, a TAKMKE ITall BOCIIPOM3BEIEHHUS C
HCIIOIb30BAHWEM peasibHOTO O0OBbEKTHBA. B KOHTEKCTE BOMPOCOB TPACCHPOBKM JydeH TIOJHMMAIOTCST BOTIPOCHI pacyéra
nmapakuOHHON 3(h(heKTHBHOCTH A5 penbedHO-(DasoBbIX U OOBEMHBIX TOJOTPa(HIECKHX 3/IE€MEHTOB. 3HAYHTENbHOE
BHUMAaHUE yICJICHO COTIOCTABJICHUE PE3YJ/ILTATOB MOACJIUPOBaHUA C 3KCTICPUMEHTAJLHBIMA JAHHBIMU.
Kimodestle cnoBa: BosmoBognbie rosorpacuieckre sneMeHTEl, CXeMBI 3amrcH rosiorpamMM, KoMmsioteproe

MozeiupoBanue, HenocsienoBaresbHas TpacCHpoBKa Jydeit

3.5 AHanun3 BIAMSIHUSI FEOMETPUUECKUX MAPAMETPOB OJHOMEPHOro pepakTUBHOrO BOJIHOBOJA HA NOKa3aTelu
KauecTBa BOCMPOM3BOAMMOr0 H300paxKeHust

Adanacsvesa Oavea JleonudosHa
MITY um. H.2. baymana

3.6 'oslorpammHoe 3€pKaJjio Ha NOI10XKKE C HEHYJIEBOH raycCOBOH KPUBU3HON: MOEJMPOBAHUE U 3AMUCh

Mapus Baadumuposna lluwosa, C. Hearnos, E. C. Mycuxuna, M. Kuceaes, H. Padoko,
A. Apcerun, B. Boakos
XPANCEO Research On Natural Science L.L.C., UAE

B pabore uccaenytorcesi rosiorpacuueckue 3epkana, 3andcaHHble Ha Bu3ope uuiema. Mcnosb3oBaHWe BU30pa B KAauecTBe
MOJIOKKHY MO3BOJSET PEANU30BaTh LUAEM JAOMOJHEHHOH peasibHOCTH 6e3 JOMOJHUTE/bHbIX 2J€MEHTOB (BOJIHOBOJOB HJH
kombGantepoB). OpHako dopma noanokku, 06Janaolias HeHyJeBOW TayCCOBOW KPUBU3HOH, MPUBOAUT K [OSIBJEHUIO
acTUTMaTU3Ma M Jpyrux abeppauuil, a BHeOCEBAas IeOMETPUsl CHCTEeMbl 3aTPYIAHSAET UX KOMIEHCALMIO BO BpeMsl 3aluCH.
JlonosiHUTEIbHO, PU (POPMOBKE B BU30pe 06pasyloTcs JJOKaJIbHbIE HAMPSzKEHUS, KOTOpble HABOAAT ABYIy4epe/oMIeHHe, YTO
3aTpyIHSIET TIOJydeHWe PaBHOMEPHOW IH(PPAKUIMOHHOH 3(DQEKTHUBHOCTH Mo TJollaay obpasua. B nokiane mpejicTaBieHbI
pe3ybTaThl MOJEJNMPOBAHNS ONTHUeCKOH cHcTeMBl B mporpamme OpticStudio, a Taxkske 3IKCepHMeHTBI MO 3aTHCH
rOJIOTPAMMHBIX 3epKaJl Ha BU30pe 1 pafoTe MOoJydeHHEIX 3JIeMeHTOB B KoMOHHaImH ¢ LBS-nmpoekTopom.
KatoueBble cioBa: ToJI0rpaMMHOE 3epKasio, TopowaasbHast Tosorpamma, OpticStudio.

3.7 [lnanapHble ocBeTUTEIM HA OCHOBE BOJHOBOJHBIX roJorpaduuyeckux anemeHToB (/lpueiawerntolil)

Andpeii Hukoraesuy [Mymuaun”?, k. ¢p.-m. 1, C. E. Jyboinun’, C. C. Konénkun' 2,

FO. IT. Bopodun'?

! MOCKOBCKHE TOCY/IapPCTBEHHBIH YHHBEPCHTET reojie3uH 1 Kaprorpadud, Mocksa, Poccus
2 Ousnueckuit uueratyT uM. [1.H. JleGenera PAH, Mocksa, Poccus

B pa6ote paccmatpuBatoTCst pesynbTaThl pa3paboTKH TIaHAPHBIX 0CBeTHTe e, (DOPMHPYIOIIHX paBHOMEPHYIO OCBEIIIEHHOCTE
1o OOJBIION TJIOCKOCTH TIPH KOTEPEHTHOH MOJICBeTKE. TeXHOJOTHS U3TOTOBJIEHHS] TAKOTO THIIA OCBETHTEJIEH B GOJIBIIHHCTBE
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ornepauuii COBMNaIAeT ¢ TEXHOJOTHEeH H3rOTOBJAEHUSA BOJHOBOAHBIX rojorpadudyeckux nepuckonos ang HMD nucnnees. B
OCHOBE X KOHCTPYKLHH JIEXKUT UCTONb30BAHUE MIOCKUX BOJIHOBOJOB U KOMOUHALMI rosiorpaduueckux 3aeMenToB. B padore
PaCCMOTPEHO HECKOJbKO BAPUAHTOB OPUIHHAJbBHBIX CXeM MOA0GHOro Tuna ycrpoicerB. Takike Oblia MPEIIOXKEHbl CXEMbl,
paboratoiiiie C JMHEHKOH CBETOAMOIOB U CO BCTPOEHHBLIM rosiorpaduueckum GuM-iieiinepoM. B paGore npejcrabsenbl
IKCIIepUMEHTAJIbHBIE Pe3yJIbTaTbl H3TOTOBJEHHUS OCBETUTEJIEH pasIMYHbIX THIIOB g Juciiees 10 10 JoiiMoB, B TOM uHhc/e A5
RGB noznceetku. PaBHoMepHOCTB 0cBelEHHOCTH ocThrana 85 % 110 TJI0a/H MIaHapHOTO OCBETHTEIS.
Karouesbie cioBa: [1nanapubie ocsetutesin, BonHosonsl, [onorpaduueckue ontuueckue anementol, Jlucnieu

JIOTIOJIHEHHOH peasibHoCTH, Kosiumanust n3srydeHust

3.8 BepreHTHbII OTK/IMK I1a3 Kak Mepa BOCTIPUHUMAEMO NyOHHBI B MpoeKIMoHHbIX AR-cuctemax

Hanuua Inumpuesuy lllapos”, C.K. Cmagees'?
! Cankr-IlerepGyprekuii rocynapersennbii yausepceutet, Cankt-IlerepGypr, Poccust
2 Vuusepcurer MTMO, Cankr-ITerep6ypr, Poccus

[IpencraBieHsl pe3yabTaThl HCCIEN0BAHHST 3PUTENBHOTO BocnpusiTyst cTiMysioB B AR HUD -cnereMax. YuacTHUKH BBITTOJHSIIH
3amaun puKcaunn Ha rayownax 0,3—4 M; perucrpaupst ABWKEHHH TJa3 codeTasach C TOJHBHIM OTTOMETPHIECKHM
o0cJie/loBaH1eM JyIsl y4€Ta UHAMBUIyalbHbIX XapaKTepPUCTHK 3pUTeJbHOro annapata. Pazpadoranbl MeTO/bl BblpaBHHBAHUS H
AMNIPOKCUMALUK IKCIIEPUMEHTA/bHBIX JAAHHbIX. BbISBJEHbl KOPpeJsLMOHHbIe 3aBUCUMOCTY MEXKy YIVIOBOH KOHBepreHuuei
3pUTEJIbHBIX OCeH M HHIUBUIya bHBIMU NapaMeTpaMu nosb3osateell. [losydeHHble 3aKOHOMEPHOCTH (hOPMUPYIOT OCHOBY /IS
ajlanTUBHON HACTPOHKM riyGuHbl oroGpaxkeHuss B AR-cucremax W MOryr ObiTh HMCIOJIL30BAHbL MPH [POEKTUPOBAHUM
HHTep(eNCoB ¢ yayYlleHHbIMU XapaKTePUCTHKAMU.
KatoueBble cioBa: nonosHeHHast peansHocTs, AR HUD, afiTpeknHr, KOHBepreHIus 3pUTeIbHbIX OCeH, IyOHHa

oro6paxkeHust, rosiorpaduieckuil Iuciei, 103a6UauTH, ananTUBHbIA UHTepheicC.
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Cexkuus 4

OnTtHueckue 3alUTHbIE TEXHOJIOTMU

YcrHble fokaaapl

4.1 ®azoBo-noNapHU3aLMOHHBIE 3JEMEHTHI 151 KoqupoBaHuus uHdopmaimu ([lpuesrawierrolii)
Jleonuod Bukmoposuu Tanun'?, A. H. lopuapyk'-?, E. I1. [Tanumeacesa?, E. A. Meavnukosa?,
A.JL Toacmux?

' 3A0 «Tonorpaduueckas uumycTpusi», Munck, Pecny6iuka beaapych
2 Beslopycckuil rocyapeTBenbii yuusepeutet, Munck, Pecny6arka Benapych

Paccmotpenbl rogiorpacuueckie 3alTHbIE TEXHOJOTMH HA OCHOBE KOMOMHHPOBAHHBIX M300payKEHUH € MCMOJb30BAHHEM
MOJUMEPU3YEMBIX 2KUIKUX KpUCTa/1oB. [lokasaHo, 4To co3naHHble 3alIMTHblE JEMEHThl HA OCHOBE penbedHo-()a3oBoil
rOJIOTPaMMbl ¢ HaHE CEHHBIM YKUAKOKPHCTAJIUYECKUM [TOJIMMEPHBIM CJIOEM COAEPIKAT CKPbITOE H300paKeHHe, KOTOPOEe BUIUMO
B TIOJISIPH30BAHHOM CBeTe U HeceT HH(OPMAIHIO O IPOCTPAHCTBEHHOM PacIipeiesieHHE aMITUTY/B! K (Pa3bl CBETOBBIX TyIKOB.
Hapsiny ¢ wicnmoib3oBaHHeM MONSPHU3ALIN CBETOBOTO MyYKa B KauecTBe HH(OPMAIMOHHOTO MapaMeTpa MpeiiosKeHbl METOIb!
KOJIMPOBAHMNST C NCTTOTb30BAHWEM CHHTYJSIPHBIX TTYYKOB. [1peayioxkenbl BapHaHThl KOJMPOBAHWS HA OCHOBE IBOWYHOTO KOjIa —
«0» - rayccoBbIf MYUOK U « 1 » - CHHTYJISIPHBIN My4YOK C €IMHUYHBIM TOTIOIOTHYECKUM 3aPSAI0M, 8 TAKXKE CUCTEM KOAUPOBAHHUS C
6OJbILIUM YHCJOM LIMPPOBbIX 3HAKOB C UCIO/Ib30BAHHEM PA3JIHUHBIX TOMONOTHIECKHX 3aPSIOB.
Katouesbie cioBa: [osiorpaduueckue 3atutHble TexHosoruu, Cuuryssipuas ontuka, KombuHupoBaHHbie

uzobpaxkenus, Kpucrananorpamma.

4.2 K BOMpoOCy d)OTO]'lepCOHaJ[H.?;a].lHI/] HBETHDBIX 00beMHBIX 3al(UTHBIX rojJorpaMm Ha d)OTOl'lO.J'lPIMepHOM
HOCHUTEJIC.

Andpeti Barenmunosuy Cuupros’, . C. lywnukos,” H. K. Llereanos,? B. B. Mapkun,’ B. E. Taararaes’
'AO «HITO «KPUIITEH», Jly6na, Poccus
2000 «OI'TI», Mocksa, Poccusi

ILOKJIE]II IMOCBAIICH pa3pa60TKe MeTOda TMepCoHa/M3alun ONTUYECKUX 3allUTHBLIX 3JIEMEHTOB, BBLITTOJTHEHHBIX Ha
(hOTOPETHCTPUPYIOIINX Cpesiax, B GOJIbIIEH CTeTleHH (POTOMOIUMEPHIYIOIINXCS. 3a1aua TPHIAHUS YHUKAbHOCTH OTITHIECKUM
3aIIMTHBIM 3JIeMEeHTaM 3a cueT 106aBJeHHs MepeMeHHO HH(OPMALNH B BUIE CePUHHOTO HOMEpPa, COZIePrKALLETO MePEMEHHYIO
GYKBEHHO-YHCJIEHHYIO YaCTh HITH H300paskeHHs, 0C000 aKTyabHa AJisl H3AENH, BBITIOMHEHHBIX HA (POTOMOIHMEPHOM HOCHTEIE.
Ksaccuueckue MeTOibl HaHeCeHHs! MepeMeHHOH MH(OpPMALWM B BHJE MeYaTH KamjecTPyHHbIM HJIM TePMOTpaHChepHbIM
[PUHTEPOM HENOCTATOUHO YCTOWUMBBI K €€ MOjIMeHe, B 3TOH CBfA3U TPeOyloTCsl HOBble MOAXOibl K (DOTOMepCoHaNU3alUH
OINITHYECKHUX 3ALUMTHbIX 3JIEMEHTOB Ha CbOTOHOJII/lMepHOM HOCUTEJIE B IpOLECCEe U3TOTOBJIEHNSA, HE MO3BOJAAOIINEC 3aMEHUTDb
nepeMeHHylo  MH(OpMaluio, He Hapyllas LeJOCTHOCTh 3alllMTHOTO 3JeMeHTa. B dyacTHocTH, ommcaH crocof
tboTomepcoHaNM3ali, OCHOBAHHBI! Ha 06eClBeUMBAHUM CEHCHOUIU3ATOPOB 10 PErHCTPALUMH OCHOBHOIO M300paKeHHsl Ha
pasHbIX HCTOYHHUKaAX W3JJTydeHUS, O6eCHe‘H/TBaT-OU_[I/H;I Z[OCTaTOTJHbII;I YPOBE€HDL 3CpCp€KTI/IBHOCTH. HpeZ[JIO)KEHO TeXHHYEeCKOE
pellleHHe, OCHOBaHHOE Ha 3TOM crocobe, B BHWAE BCTPOSHHOTO B MPOH3BOACTBEHHOE OOOPYyAOBaHWE IO MacCOBOMY
M3TOTOBJIEHHIO (POTOMOMMMEPHBIX FOJIOTPAMM YCTPOHCTBA ONITHIECKOH HyMe PaLlHH.
Kimouessle ciosa: [lepconanmsarmsi, Cepuitablit Homep, OnTHueckas 3aumra, ['osorpadust, Gotonosmmmepsl,

[oniorpaduuecue onTuueckue 31eMeHThl, 3alUTHbIE TOJAOIPAMMBI.

23



{ XONTO3KCIMNO

HayKa U MpakTuKa

4.3 Bujpl onTHUECKO# 3alIMTbI CPEACTB uaeHTUuukauuu, paspadoraibie B 3AO «'OJIOT'PA®UUYECKAS
UHAYCTPUS] »

A.JI. Adamenko', A. I'. Bo6opeko!, I1. B. Mouceenko', B. A. Tanun',
Eseenuii Bauecaasosuu Puiunnos’
'3A0 «I'OJIOTPAOUYECKASA MHIYCTPUYA », Munck, Pecny6anka benapych

B pa6ote npencraBsensl paspaboranubie B 3A0 «[OJIOTPAOUMYECKAA MHAYCTPUS» cniocoGbl 3alinThl CpeICTB
WIeHTH(PUKALME (ITPUX-KOJOB )} OT Mognes k1. OnucaHbl KOHCTPYKIMH 3alIUTHLIX 371€MEHTOB Ha OCHOBE caMopa3pyLIaloLecs
MOJUMEPHOH MJIEHKH C TOKPBHITHEM, COAEpIKAIMM (hIyopecLUpyIOllHe BOMOKHA, a TaKXKe CTHKEPOB CO CKPBLITBIMH
NOMAPU3ALMOHHBIMU  U300PKEHUSIMY, BHU3YyAJH3UPYEeMbIMH KPYTOBbIM W JUHEHHBIM TOJsipu3aTopaMmu. PaceMorpeHbl
(busnyecKue MPUHLMUILL BU3YAJIU3ALMH C [IPUMEHEHUEM M30TPOMHO-aHU30TPOIHbBIX [JIACTHH, YE€TBEPTbBOJHOBbLIX (hA30BbIX
TUIACTHH W pa3HOHAIIPABJEHHBIX CHHYCOHJAJBHBIX TOJOTpaHiecKnX pPeUIéTOK, BLICTYMAIOUINX OpPHUEHTAHTAMH KHIKHX
KPHCTAJUIOB C TIOCHEIyIOlIel HX MosjuMepusaimed. [lokasaHo, 4To coueTanue (hOTOOPHUEHTALMH KHIAKHX KPHCTANJIOB C
TOJ'[OI‘paCt)quCKHMH pELUéTKaMH obecrieuynBaer JUHaMHU4YEeCKHe B(i)CPEKTbT TIpAU TIOBOPOTE TIOJsIpU3aTtopa W CYUIECTBEHHO
3aTPYAHACT MMOAAEJKY 3allIUTHLIX 3JICMEHTOB.
KimtoueBble ¢/ioBa: rosorpacgus, 3aluTa OT NOAAE/KH, IITPUX-KOA, CKPBITOE TIOJISIPU3ALMOHHOE H306paXKeHHe,

rosiorpacuieckie IupakiMOHHbIE PEIETKH, XKUAKHE KPUCTaM/bl, (hOTOOpHEHTALHUS, (Da30Basi MaCTHHA.

4.4 NnppakunoHHad 3¢ PpeKTUBHOCTb TOHKUX roJorpamMm. JLoCTHXXUMbIH MaKCUMyM

A.D. Cuoix, Arexcandp B. Hlypoleun
000 «Jlxkeiimc Pusep bpanu», Mocka, Poccus

eab pa6orbl. OlieHKa BAMSIHUST NPOCTPAHCTBEHHON YACTOTHI, NyGUHbLL U opMbl npoduss penabeda Ha AUGPAKLKOHHYIO
s¢pdexktuBHocTh (J1D). OcHOBHble pedynbTaThl. |IpoBeieHO YHCIEHHOE MOJEJHPOBAHUE AUPPAKIUOHHOH 3(D(PEeKTHBHOCTH
pesibehHO-(HAa30BLIX PELIETOK B BEKTOPHOM IPUO/IMKEHHN METOJOM KOHEUHBLIX 3JIeMeHTOB. B OT/MuMe OT CKaJIsIpHOH TeOpHH,
MIOKa3aHo, UTO J7Is PeIeToK ¢ yOoKknM rpodusem (> 0.34) MakcnMyM J[D MOKeT CMeIaThLCs B BLICOKHE TIOPSIKH: MOMyIeHOo
snavenne 82% BO BTOPOM MOpPSI/IKE JUTs CHHYCOMIAIBHON PEIIeTKH ¢ TyGHHON 425 HM. DKCrepuMeHTaNbHO Ha 06pasiax ¢
MPOGUISAMH, XapaKTePHBIMH Il 3aUIMTHBIX TOJIOTPAMM, TIOATBEPKAEHBI Pe3ysbTaThl TEOPETHUIECKOTO MOMEJHPOBAHHS.
[TpakTudeckast 3HAuMMOCTb. [lpeyioikeH KpuUTepHH OKOHYAHHSI TIPOSIBKH (POTOPE3NCTa, OCHOBAHHBIH HAa MHHEMyMe
MHTEHCHBHOCTH HyJIEBOTO Mopsiaka. [ist cHeTeM JOT-MaTpHKC 000CHOBaHA METOAHKA BEIGOpA TIyOHHBI pesbeda Mof ATHHY
BOJIHbI U3JIy4Y€HUsl, YUUThIBAIOLIAsI KOHTPACTHYIO KPUBYIO hoTopesucta S1813.
Katouesbie cioBa: Ontuka, rojsorpadusi, 10T -MaTPUKC.

4.5 Ucnonb3oBanue cMapTdoHa sl CHUTBIBAHUS AMNapaTHOro 3alIMTHOTO NPH3HAKA pacnpeaeéHHOTO Mo
BCEH MOBEPXHOCTHU 3AUUTHOI TOJIOrPaAaMMbI

Yepuen bopucosuy Kaimykos
AO "HTLIL "ATJIAC"

24



{ XONTO3KCIMNO

HayKa U MpakTuKa

Cexkuusa 5
UnrerpanbHas ¢poToHHKA

YcrHble fokaaapl

5.1 MonenupoBaHnue nepectpoiiku peaoHaHncHoi yactorel MIUT-Mukpopesonatopa npu
Nbe303JeKTpuieckom Bosaencreuu (/lpuerauiermolil)

B. U. Nusros?, M. K. Bpancrukos®, H. I1. Xameipes®, Kupuir Huxoraesuuy Munokos'?, k. m. H.
"Poccuntkun kBanToBbIM LenTp, 121205, r. Mocksa, Tepputopust Mnnosaunontoro Llentpa “Ckoskoso”,
bonbioit 6ynbeap, a. 30, cT1. 1.

“BcepOoCCHHCKHUI HAayuHO - HCCIEI0BATENbCKUE HHCTUTYT ONTHKO - hU3HUeCKUil u3Meperuil, MockBa
SBHUHNDTPH, Mockosckas obacth, Menaeneeso, Poccus

[lepecTpolika pe3oHaHCHBLIX YaCTOT MUKPOPE30HATOPOB ¢ Mojamu luenuyliedl rajgepeu (MILD) npeacrasisier unrepec ans
CO3JaHHSI MePecTPanBaAEMBIX J1a3epOB, (PUILTPOB, CEHCOPOB U CHCTEM HHTErpasbHOH (poToHHKH. OJHHM U3 TePCHEeKTUBHBIX
MOJXO/I0B  SABJSETCS HCIOJb30BAHHE IbE30JEKTPUUECKUX aAKTYaTOPOB, 00ECHEUUBAIOIIMX MEXaHMUECKYIO eDOpMalUio
pesoHaTopa U, Kak CaeACTBUe, U3MeHeHHe ero COOCTBEHHbIX 4acTOT. B GoablUUHCTRE pafoT UCONB3YIOTCS 0CeCHMMeTPUYHbIe
KOHCTPYKUMH, OJHAKO MOA0OHbIE pELIeHUs] OrPAHUYUBAIOT THOKOCTb [POEKTUPOBAHUSI W YCJOXKHSOT — OBICTpOE
MPOTOTHITHPOBAHUE.
Kutouesble cioBa: MILT -mMukpopesonaTop, nbe3o3/eKTpUYeCKUi akTyaTop, NepecTpoiKa pe3oHaHCHOH 4acTOTHl,

Mng

5.2 Pa3paboTka 3JeKTpoonTHYeCKOM naaT(opmMbl Ha 0CHOBE (DOTOHHBLIX MHTErPAbHbIX CXEM U3
TOHKOIJE€HOYHOro HMOﬁaTa JUTUSA

Aau Hluxaruesuy Amupacaanos’, A.C. babypun'?, A.E. bywyesa', E.C. Jlomkos' ?,

KA. Bysasepos'?, E.B. Cepeees' 2, O.H. llmonuna', C.B. Bykamun', A.B. Kpanapenro',
[LA. Bakaoikos' 2, H.A. Poouros', H.A. Poduornosg' ?

!MIlyxosckue madoparopun, Ksantym napk, MI'TY um. H.2. Baymana, Mocksa, 105005, Poccus
2 BHUMUMA um. H.JI. [lyxoea, Mocksa, 127030, Poccus

Llens paGoTel — pa3paboTKa 3JeMeHTHOH KOMIIOHEHTHOH 6a3bl (DOTOHHBIX HHTErPATBHBIX CXeM Ha OCHOBE TOHKOTIIEHOYHOTO
Hrnobara JuTust. [y MpOeKTHPOBAHHST KOMITIOHEHTOB (POTOHHOH HHTErpPabHOH CXeMbl HAa OCHOBE TOHKOTJIEHOUHOTO HHoOATa
JINTUST UCTIOJB30BAJICST METOJ YNCIEHHOTO MOJENNPOBAHUS. MeTO# Cyxoro TPaBAEHHST U 3JEKTPOHHO-JyUeBOH JUTOrpapUH
UCIOJIb30BAMUCh JJIs1 U3TOTOBJIEHHS] UHTErpPabHbIX CTPYKTYyp. CKaHUPYIOLIAs 3JEKTPOHHAS MHUKPOCKOMNHUSI W ONTHUECKHE
M3MepeHHs] H3TOTOBJIEHHBIX (DOTOHHBIX MHTErpasibHbIX CXeM HCIOJb30BAIUCh JJIsl OLIEHKH [OCTABJEHHOH TEXHOJOIHH
U3TOTOBJICHUS] U PACUETHBIX AAHHbIX. Pe3y/abTarsl paGoThl MOIYT ObITh IPUMEHEHB! B CO3AaHUU (POTOHHBIX HHTErPAJIbHbIX CXEM.
Kimouebble cioBa: POTOHHBIE HHTErpaAJIbHble CXeMbl, TOHKOMICHOUHBIA HUOOAT JIUTHSL, DJICKTPOONTHYECKUI
MOLYJIATOP.

5.3 [lpumeHeHre MUKPOKOJIbLEBBIX PE3OHATOPOB 151 CIIEKTPaJbHON 00paboTku PU-MoaynnpoBaHHbIX
ONTHYECKUX CUTHAJNOB B aHAJOrOBOM (DOTOHHOM BbIYMCAUTENBHOM YCTPOUCTBE

[vumpuii Arexcarndposuu Psibos, A. H. boopos, A. B. Heacdanos, /1. B. [llecrnaxos, A. A. Ckpelaes,
0. C. Bazaunrxun, A. B. Cyxopykos, K. B. Cudopenxo
HUOTH HHI'Y um. H. U. Jlo6aueBckoro, Huxkuuii Hoeropon, Poccus

MUKpPOKOJIbLIEBble PE30HATOPHl MPUMEHSIIOTCS AJIs1 (DUJBTPALUM JIA3€PHOTO U3JyUeHHsI C LeJblo MOAABJIEHUS] MOGOUHBIX
rapMOHHK, BO3HHKAOLIMX TPH TeTePOAMHHPOBAHMU. IDTO AKTyasbHO Jylsl OOecreueHusi YCJOBHH KOTePEHTHOCTH MpH
nocjenyoled ontuueckoi o6padorke PUY-curHanoB ¢ HCNOAb30BAHHEM AHAJIOTOBOrO (DOTOHHOTO BbIUUCAHTENbHOTO
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YCTPOHCTBA, B YACTHOCTH MpPU peElIEHHH 3a1a4d (POPMHUPOBAHUS JAUHATPAMMbl HANPABJEHHOCTH (DAa3UPOBAHHON AHTEHHON
pewiéTku. B paGore mnpoBeneHO uCC/eNOBAHME MO HM3MEHEHHIO MOJOCHL (DUJABLTPALUH KPEMHHUEBLIX MHUKDPOKOJbLEBbIX
PE30HATOPOB 3a CUET TEPMOONTHUECKOro 3dekrta. [IpomseMOHCTpUPOBAHA BO3MOXKHOCTh MPUMEHEHHSI MPEII0KEHHOTO
noaxoja B auamnasode uacror or 0,5 1o 13,6 I'T'L.

KiogeBbie ciopa: Pagnodoronnka, PoToHHbIE HHTETpaJIbHBIE CXeMbl, MHKPOKOJIbLIEBBIE PE3OHATOPBI, ONITHUECKAST
o6paborka PY curnana.

5.4 Texnonorus autorpaduu Ha OCHOBE }KECTKMX MACOK /iJ11 (DOTOHHBIX HHTErPANbHBIX CXEM

Eseenuii B. Cepeces'?, K. A. Bysasepos'?, A. C. babypun'?, C. C. Asdees'?, C. B. Bykamun?,
E. C.Jlomkos'?, A. b. Kpamapenxo?, E. B. 3uxuti’?, H. A. Poiocukos?®, H. A. Poduornos'”
'"BHUMA um. H.JI1. [lyxoa, Mocksa, Poccusi

? Illyxosckue gaGoparopuu, Ksantym napk, MI'TY um. H.3. baymana, Mocksa, 105005, Poccust

B nannon paboTe TIpeACTaBJEHB! JBe TEXHOJOTHWH JUIsl THOKOTO H3TOTOBJEHWsT (DOTOHHBIX HHTerpasnbHeix cxem (DPHC) ¢
YJLTPAHU3KUMH MOTEPSIMH C UCTMOJb30BAHUEM TOKOCHHMAIOLLETO T0JIMMepa U »KeCTKOH MeTasindeckoll macku. Hamu Obl1o
MPOBENEHO HCCME0BAHUE BJUSAHUA CIIMBOK BOJIHOBOAOB Ha ONTHYECKHE IOTEPH B 3aBHCHMOCTH OT BbIGOpa Marepuasa
TOKOCHEMA, a TAKXKE MPEJIOKEH CoCo0 MOBEILIEHHS ObICTPOIEHCTBHS H3TOTOBJEHNS TAKNX (DOTOHHBIX CXeM. XapaKTepHuaarys
nosydeHHsix PHC npoBoaunack o crnekTpasbHbIM U3MEPEHHSIM J0OPOTHOCTH KOJIBLEBLIX PE30HATOPOB H ONTHUECKUX TTOTEPb
B J/IMHHBIX CIIMPAJbHBIX BOJHOBOJAX.
Kitouesble csioBa: POTOHHbIE UHTErpa/bHble CXEMbl, HUTPUA KPEMHUS, CLIMBKY M10Jed, KOJIbLEeBble Pe30HATOPbI,

3JIEKTPOHHO-JTydeBast JIMTOrpadusi.

5.5 A dekTusHbie TepMmoonTHueckue pasoppaiarend s (POTOHHBIX HHTErPAJdbHbIX CXEM

Inumpuii lasarosuy Ceprun', K. A. Bysasepos?, A. C. babypun"?, E. B. Cepecees!, C. C. Asdees', E. C.
Jlomkos!, C. B. Bykamun!, H. A. Cmenanos', A. b. Kpanapenko', A. Il Amupaciarnos’,

H. A. Puocukos', H. A. Poduonos”?

'IIyxoBckue Ja6oparopuu, Keantym napk, MI'TY um. H.3. baymana, Mocksa, 105005, Poccust

2 BHHUMA um. H.J1. [lyxosa, Mocksa, 127030, Poccus

B nanHoii pabore mpoBeeHO MOIEJNMPOBAHHE H 3SKCIIepPUMEHTAJbHAs XapaKTepHU3alysl HHTErpasbHLIX TepPMOOITHUECKUX
(hasoBpatatTesiell ¢ W3OJHPYIOIIMMH TpaHUIESIMH JIJIST TeJIEKOMMYHHKAIIMOHHOTO JHana3oHa JUIMH BOJIH. K3roToBJieHHbIE
YCTPOHCTBA 06€CTIEUHBAIOT CABHT (DA3bl HA T TIPH NOTPeb/IsieMOH MOIIIHOCTH 65 MBT, BpeMeHH OTKJIMKa 3D MKC H KOs duipeHTe
ocnabnenns curnasa 6osiee 80 1b. B paGote neMOHCTpUpyeTCs COBMECTUMOCTh C (DOTOHHBIMH MHTErPANbHBIMU CXeMaMH Ha
OCHOBE HMTPUAA KPEMHHUSI C HHM3KUMH IOTepPSIMM, M3MEPEeHbl MHUKpPOpe30HAaTopbl ¢ HauboJiee BEpOSITHOH BHYTpPEeHHEH
06POTHOCTBIO Goslee 5,9 MUJITMOHOB, YTO COOTBETCTBYET NoTepsiM Ha pacripoctpatenne 0,06 1B5/cm.

Katouesbie cioBa: ®azoppatiaress, PoToHHble HHTErpaJjibHble cxeMbl, HUTpu KpemHusi.

5.6 N'eHepauua BTOPO# rapMOHUKH B TPOTOHOOOMEHHBIX BOJIHOBOAAX B HHODATE JINTHS
Anekcedl Baadumuposuy Cocynos', M. A. Yysakosa®, E. /. Caseaves®, A. P Axmamxanos?®, B. . [yp’

TlepmcKuii rocyapeTBEeHHBIE HALMOHABHBIH HCCIIeI0BATEIbCKUH YHIBepcuTeT, [lepmb, Poccust
2IHCTUTYT €CTECTBEHHbIX HAYK M MaTeMaTUKH, Ekatepunoypr, Poccus

Pa6ora nocpsillieHa U3TOTOBJEHUIO W TECTUPOBAHHUIO MEPHOJHYECKU-TIO/SIPH30BAHHBIX ONTHUECKUX BOJHOBOJIOB B HHOOAaTe
JIMTUST 151 Ucc/ienoBanust 9(h(heKTUBHOCTH reHepalyy BTOPOH rapMOHUKH. MeToioM NpOTOHHOro 0GMeHa C MOC/eAyIOIIUM
OTXKUrOM OblJI U3TOTOBJIEHBI OJIHOMO/IOBbIE KAHAJbHbIE BOJHOBOJIbI HA AJUHY BOJIHBI 1550 HM ¢ nepuoaom moJunra 18 Mk B
Huobare jiutus Z-cpesa. MakcumasbHasi 3pQeKTUBHOCTb PeHepalii BTOPO TAPMOHUKHU HA JI/IMHe BOJIHbIL 760,5 HM cocTaBuia
6,4 %/Bt - cm

KitioueBble ¢/10Ba: reHepallst BTOPO raPMOHUKHU, BOJHOBO/, HUOGAT JINTHSI.
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5.7 Uccaenosanue npouecca (hopMupoBaHus noaockoBbix cTpykryp u3 TiO: ¢ ue/bio co3aaHust HarpyKeHHbIX
NJaHapHbIX ONTHYECKUX BOJHOBOAOB Ha ocHoBe TFLN

Eausasema Heopesna FOpmosa!, A.H.Boopos', /1. E. Hukoauues', [1.B.Boikos’
"Hukeroposckuii rocyaapersennbiil ynusepeurer um. H.M. Jlo6auesckoro, Huxknuii Hosropos, Poccust
Mucruryr dusuku MUkpocTpykTyp Pocceutickoil akagemun Hayk, Hwxknnit Hosropon, Poccust

HcenenoBane! 3aKOHOMEPHOCTH (hOPMHPOBAHHS TNIAHAPHBIX BOJTHOBOAHLIX CTPYKTYP 13 ariokcHaa tTutana (TiOg), mosmydaemoro
MyTeM TepMHYeCKOH 06paGOTKH TUTAHOBBIX MOM0CKOB. POpPMHPOBAHHE ONTHUECKHX 3JIEMEHTOB OCYLIECTBACHO METONOM
COBMEILIEHHBIX KOHTAKTHON U 3JIeKTPOHHOH JinTorpaduil. I1pogeMoHCTpHPOBAHO, YTO TIPOLIECC OKUC/IEHHUS B KOHTPOJIHPYEMOH
ra3oBoi cpejie oGecrneyuBaeT CHUXKEHUE U1EPOXOBATOCTH GOKOBBIX CTEHOK BOJMHOBOAOB. OIpesie/eHbl ONTUMANbHbIE PEKUMb
noJiydenusi onHopoaHbiX cTpykTyp TiOg, coBMeCTUMbBIE C nIpoLieccaMu 06paboTKK TOHKOMIeHOUHOro HuoGara autus (TFLN).

Kntoueseble cnoBa: lnokeun turana, BosnoBoauble crpykrypbl, [llepoxoBarocTs, ToHKOMIEHOUHBIH HHOGAT JIUTHS,
DJIeKTpOHHAST IUTOTPaAdHSI.

5.8 MajioyMsiLui TEPMOONTHYECKH NMEPECTPAUBAEMbI MUKPOBOJHOBbIH Fr€HEPATOP HA OCHOBE
UHTErpajbHOro KPEMHUEBOIO pe3oHaTopa

A. C. Cnupnos, /1. C. Bemyos, A. K. Senyosa, K. H. l'apoysos, C. C. Kocoaobos, B. I1. /[Ipaues
Ckonkosckuit Muctutyr Hayku u Texnonoruu, Mocksa

KomnakTHble, ¢ HM3KHM (ha30BBIM LIYMOM, BBICOKOCTAOUJBHBIE M ILIHPOKOMOJNOCHBIE MEPecTpaHBAeMble MHKDOBOJHOBbIE
reHepaTopsl  HeOOXONMMbI  JUIl  PA3JMUHBIX  NpUMeHeHHH. MHTerpambHast —KpeMHHeBas  (DOTOHMKA  TI03BOJSET
MUHHUATIOPU3UPOBATL MUKPOBOJIHOBbIE FeHepaTOpbl HA OCHOBE ONTO3JIEKTPOHUKU. B gokjaafe paccMOTpeH MHOTOMOJOBBIN
pexKHM pe3oHATOpa TUMA <«CTAUOH». Hallla KOHCTPYKLHMSI COCTOMT U3 IMepecTpauBAeMOro MUKPOBOJHOBOTO (DOTOHHOIO
(bubTpa ¢ J1a3epOM HENPEPBIBHOTO M3Jy4eHHs, aMIUIMTYAHBIM MOJYJIATOPOM U (DOTOAETeKTOPOM. MHOTOMOJOBBIH peXUM
006eCIeYHBaET PABHOMEPHYIO TIEPECTPOHKY HaCTOTHI BBIXOJHOTO MHKPOBOJIHOBOTO CHIHaJa U Gosiee HU3KHUH (ha30BbIi LIYM 110
CPaBHEHHIO C OIHOMOJIOBBIM cjiydaeM. JIisi ONTO3/MeKTPOHHONO TeHepaTopa AOCTHTHYT asosbiii mym -90,6 abu/Tu npu
cMeternd 10 K[ OTHOCHTETLHO HeCyIlel W uarnasoH nepectporku 0,5-10 I'Tr.

CreHpoBble TOKaA/bI

C.5.1 MojienMpoBaHHe U U3rOTOBJIEHHE BbICOKO3(h(heKTUBHBIX MU paKIMOHHBIX PEIETOK U3 HUTPHUA
KpeMHHS

Anacmacus Eseenvesrna byuiyesa
[lyxoBckue saboparopun, Keantym napk, MI'TY um. H.9. baymana, Mockga

B paGote mpencraBienbl pesyabTaThl YHCAEHHOTO MOJEJIHPOBAHUS H OTITHYECKUX M3MEPEHHUH MapamMeTpoB AH(PPAKIHOHHBIX
pelIeTOK M3 HUTPHIA KPEMHHS ISl BBOJAa W BBIBOJA H3JydeHHs. PaccMOTpPeHbl OCHOBHbIE KOHCTPYKLMH JIH(PPAKIHOHHBIX
pelIeToK, yBeJquuUBaoline 3(hGheKTHBHOCTL BBOJA. B pe3ysbTaTe MOJEJIHPOBAHUS ObIM TIOJydeHbl 3HAUEHHsT MEPHOJA,
KO3(UliMeHTA 3aMONHEHUsT U TOJLIMH ONTHYECKUX CJ0eB, obecrneunBaioline 3hdekTUBHOCTL BBoaa GoJee 30% nast
dokycupyroweil aucbpakuuonHoil pewetky u Gonee 60% A pelneTku ¢ oTpaxateseM. [IpoaHaaM3HpPOBAHO BJMSHUE
[OrPELIHOCTH U3TOTOBJEHHS AU(PPAKIMOHHBIX PelleToK Ha 3(D(HEKTUBHOCTL BBOAA. JIii M3rOTOBJEHHBIX AU(PPAKIIMOHHBIX
pelleToK 6a30Boil KOHCTPYKUUHU Oblia nogyyena sthdexrustocts 27,8 % uHa miune soansl 1550 HM, nosoca nponyckanus 24
HM.

27



{ XONTO3KCIMNO

HayKa U MpakTuKa

C.5.2 TuraHoBbl€e BOJIHOBO/Ibl B MO/102KKaX HUOOATA JUTUSI, JETMPOBAHHOIO MAarHueM, jijisl reHepauuu
3anyTaHHbIX nap (poToHOB

Anexcandp Arexcandposuy boedarnos!, H. B. Havuues!, A. B. [llanpadi’
! DenepabHoe rocyapeTBeHHOe OIOKETHOE yupexKaeHHe HayKH OUSHKO-TeXHUYeCKHI HHCTHTYT
um. A. @. Mo de Poccutickor akagemun Hayk, Cankt-Ilerep6ypr, Poccus

Pabora mocBsiieHa ONTHMU3AINH TE€XHOJOTHU H3TOTOBJEHHsST ONTHYECKHX BOJHOBOIOB METOIOM TepMHUUecKoH muhysuu
TUTAHA B MOJI0XKKY HHOOaTa auTus, Aerupoanioro marudeM (Ti:MgO:LiNbOs), nas sddekTuBHON reHepaliiu 3anyTaHHbIX
nap ¢orToHoB. MccsenoBaHo BiHsIHHE TEXHOJOTHUECKHX MapaMeTpPoB TepPMHUeCKOH mupy3nun THTaHA Ha XapaKTepPHCTHKHU
BOJIHOBOJIHOTO KaHaJsa Ha ABYX JiHax BoJH (775 u 1550 um ) nast iByx oproroHanbbix nossipudatuil (TM u TE). Onpeneienbt
ONTHMAJbHblE YCJOBHsI, OOecleyuBalolle OJHOBPEMEHHO MHMHHMMaJbHble BHYTpPEHHHE ONTHYECKHE MOTEPU W Xopollee
TlepeKpbITHE (DyHIAMEHTATBHBIX MOJI, a TAK:Ke MPEeJI0KeHbl METO/Ib! COTIACOBAHHS ONTHIECKOTO BOJHOBOA C MOABOSIIIMH
OTTHYECKHMH BOJIOKHAMY,
KitoueBste cnioBa: Mnterpansuast ontrka, Henmnetnast ontika, Keanrosast ontika, Huobar smtist, Bonrosogs,

Hnddysust Turana, [lepenyranubie GoTOHBI.

C.5.3 Bausinue napamMeTpoB CBEpXNPOBOJHUKOBOTO OJHO(OTOHHOTO IETEKTOPA HA pa3pelaloiLyio
CMocoGHOCTB MO YHCay (POTOHOB

Okcana Heopesna llInonuna’, H.A. Cmenanos'? A.C. babypun'? H.A. Poduonos'?
Nllyxosckue na6oparopuu, Ksanrym napk, MI'TY um. H.2. Baymana, Mocksa, 105005, Poccus
BHMHA um. H.J1. lyxoBa, Mocksa, 127030, Poccus

CBepXNpOBOJHUKOBbIE OJHO(POTOHHbIE NETEKTOPbl TPAAULUOHHO HUCMOJb3YIOTCA B KBAHTOBLIX TEXHOJIOTUAX KaK OUHAPHblE
YCTPOHCTBA, He CIIOCOOHBIE ONpeesiTh UUCI0 (POTOHOB B UMITyJbce. B 1aHHON cTarbe MpeacTaB/ieHa MojieJb, CBA3bIBAOILASA
BpeMsl HapacTaHUsl UMITYJ1bCa IETEKTOPA C UUCJIOM TOrVIOUIEHHBIX (DOTOHOB, FeOMETPUEH U CBOMCTBAMH MaTepuasa AeTeKTopa,
a TakyKe yCJOBUsIMH ero paboTel. Mojesb IeMOHCTpPHUpPYeT, Kak 106aB/eHre TOCTel0BaTebHON HHIYKTHBHOCTH TTO3BOJISTET
3HAUUTELHO TIOBBICHTL TOUHOCTH Pa3pellieH|s Yica GoToHOB. Apobaiiis MoiesTH Ha SKCIepUMEeHTANTbHLIX JIAHHBIX TTOKa3aJa
CPeIHIOI0 OTHOCHTENIBHYIO TIOTPelIHOCTh MeHee 6%, TOATBepyKAasi ee TOYHOCTh W MepPCIeKTMBHOCTL JUIsT ONTHMH3AI|H
BBICOKOCKOPOCTHBIX A€TEKTOPOB C paspelleHreM 110 THCTy (DOTOHOB.
KitoueBble ¢/IoBa: CBEPXTPOBOAHHKOBLIN OMHOMOTOHHBIH IE€TEKTOP, pa3pelieHue Yucia GOTOHOB, HHIYKTHBHOCTS,

CKOPOCTh Ccuéra
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Cekuus 6
Unrepdepomerpus n ontuyeckass METPOJIOrHs

YcTHble 1oKaabl
6.1 Merton HeauHelHoH uHTepdepomeTpuu 1 MHdpakpacHoi merpogoruu ([lpuesawermolii)

A.C. Cabanun', CI1. Kyaux'?, Auna Baadumuposna [lameposa’, PhD

! Jla6aparopust «KpantoBas urkenepust ceeta», KOxHo-YpaibCKui rocylapeTBeHHbIH YHUBEPCHTET,
Yens16utck, Poccus

2 L1eHTp KBAHTOBBIX TeXHO/I10THE, Pu3HuecKuil hakyibTeT, MOCKOBCKUH rOCY1apPCTBEHHbIA YHUBEPCUTET
umenu M. B. Jlomonocosa, Mocksa, Poccus

B pa6Gore nmnpencraBieH MeTOJ LIMPOKOMNOJOCHOH HH(PPAKPACHOH CHEKTPOCKONUM, OCHOBAHHbLI HA HeJUMHEHHOH

MHTep(epOMETPHH C HCIHOJb30BAHHEM KODpPEeJIUPOBAHHBIX Nap (oToHoB. MeTon MNO03BO/SET ONpelesTh HH(paKpacHoe

MOIVIOLICHHE Ta30BLHIX CPef NP ASTeKTUPOBAHUM BUAMMOIO H3JyueHHsi 0Ge3 IPUMEHEHHUs! JOPOrOCTOSILIUX KOMIIOHEHTOB.

OKcIepuMeHTabHO MPOJIEMOHCTPHPOBAHO AETEKTHPOBAHUE YIVIEKHCJIOTO ra3a M 3aKHCH a30Ta 10 MX (PyHIaMEeHTaJIbHBIM

110J10CaM MOTJIOLICHHUS Ha A/IHHAX BOJIH 4,27 MKM 1 4,5 MKM COOTBETCTBEHHO, [P PETHCTPALMH JUTHH BOJIH BUIMMOTO IHara3oHa.
KitoueBste ciioa: KsanTtoBast onTrka, HHTepdepoMeTpHst, HH(ppaKpacHast CIeKTPOCKOIHST

6.2 MuKkpope3oHaTopbl ¢ MOJaMH LIENUyLLel ranepen: TeXHON0rMU U3TOTOBNEHHs] U 00JaCTH TPUMEHEHUSsI
(IIpuerawennolii)

Kupuan Huxkoraesuu Munokos'?, k. m. n., E.H. Jledenés?

! Poccurckun kBaHTOBBIH LieHTp, 121205, r. Mocksa, Teppuropusi Unnosaumonnoro Lenrtpa “CkosikoBo”,
boswio#t 6yaesap, a. 30, cT. 1.

2 BcepoCCHEICKHI HayuHO - HCCIeI0BATEIbCKHE HHCTHTYT ONTHKO - (PU3HUECKHE HaMepenHil, Mocksa

3 TocymapeTBennblit actponomuueckuil HHCTHTYT WM. [1.K. [1ItepuGepra, MocKoBCKHIl rOCY/1apCTBEHHBIH
yhuuepcutet uM. M.B. JlomonocoBa, YuuBepcurerckui npocn. 13, 119234, Mocksa, Poccusi

B crarbe paccMOTpeHa TEXHOJIOTHsI H3rOTOBJICHHSI BBICOKOJOOPOTHBIX MUKPOPE30HATOPOB C MOJAMH LIenuyllledl ranepeu
METOIOM TPEXCTAIUHHOr0 aJMa3HOTO TOUYEHUS! ¢ MOCJAEIyIOIIUM BBICOKOTEMIepaTypHbIM OTKUroM. OIHCaHbl 3Talbl
(hopMHpOBaHUS TeOMETPHWH pe30HaTopa, BKJOYAsT HePHOBYIO, MTPOMEKYTOUHYI0 H (DHHNIIHYI0 06paboTKy ¢ HaHOMeTPOBOH
riy6uHol pesanns. [lokazaHo BAHSTHHE TEXHONOTHIECKNX (DAKTOPOB Ha KAaueCTBO MOBEPXHOCTH H A0OPOTHOCTEL PE30HATOPOB.
st xpucrannos Mglz n BaMgls nponeMoncTprpoBana 3(h(heKTHBHOCTL OTXKHTA B aTMocdepe a3oTa, 06eCreunBaroIlero
CHYIKeHHWe JNe(eKTHOCTH W  TIOBHIIEHHe CTaOWJIBHOCTH TapameTpoB. PagpaGoTaHHBEIH — MOAXOA  00ecTedHBaeT
BOCIIPOM3BOAMMOCTb XapaKTePUCTHK U MEPCIIEKTUBEH JI5l CEPUIHOTO IIPOU3BOACTBA MUKPOPE30HATOPOB.
KstoueBble ¢/10Ba: MHKPOPE30HATOPDI; MOJbI LLIeMUYLIEH rajepeH; ajJMa3Hoe TOUeHHE; BLICOKOTeMIIepaTyPHbIH OTXKUT;

nobpotHoctb; Mgl»; BaMgla.
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6.3 CyOBO/MIHOBbBIE ONTHUECKHUE BOJOKHA 191 NPUI0KEHUH yiabTpaduoneToBoi doronuku (/lpuerawernoili)

C.B. Baacos"?, [10. Jleaxun?, /1.C. Moucees?, M.A. Jlo6anosa®, Kupuir Hukoraesuy Munokos'?,

K. M. H.

! Poccunckun KBanToBbIH LenTp, 121205, r. Mocksa, Tepputopust Mnnosauunontoro Llentpa “Crkoskoso”,
boabioit 6yaseap, 1. 30, cr. 1.

“BcepoCCHHCKHI HAayuHO - HCCIEI0BATENbCKUE HHCTUTYT ONTHKO - hU3HueCcKUil u3ameperuii, MockBa

» HaupoHa bHbIN HCCIe0BaTeIbCKUH siaepHbIi yHuBepeuter « MUDU» | 115409, r. Mocksa,

Kammpckoe mrocce, 31

* MockoBCKHE rocyapeTBenHbiil yaueperutet uvenn M. B. JlomonocoBa, dusnueckuii hakymsrer. Poccust,
119991, Mockga, JlennHckue ropsl, a. 1, ctp. 2

5 OesrepalibHoe roCyIapCTBEHHOE aBTOHOMHOE 06Pa30BaTeIbHOE YUPEXKIEHHE BBICIIEr0 00pa3oBaHHst
«HaunoHanbHBIH HCC/eI0BATENLCKUE TexHoJIornueckul yHuBepeuter “MHUCHC”», Mocksa, Poccus

B pa6ote paccMoTpeHa TEXHOJIOTHST H3TOTOBJICHHS CyOBOJHOBLIX ONITHYECKHX BOJIOKOH Ha OCHOBE OJIHOMOZIOBOTO BosloKHA 405-
HP MeTogoM pacTszkeHHs ¢ JHHEHHLIM H3MEHEHHEeM AJIMHBI 30HbI Harpesa. MccsenoBano BansAHIE TapaMeTPOB BBITSKKH Ha
AMaMeTp TepeTsKKY U ONTHYECKOoe Nporyckanue. [TokazaHo, 4To 1peyIoyKeHHBIH TTOAX0/ TO3BOJISIET T10Jy4aTh CyOBOJHOBLIE
BOJIOKHA C IMAMETPOM MEPETSKKU NOpsika 385 HM MPU OTHOCHTE/LHOM mpornyckanud 10 97 %. [losyuennbie pesy/braThl
TMOATBEPKAAIOT EPCHEKTHBHOCTb HCIOIb30BAHHSI CyOBOJHOBBIX ONMTHUYecKNX BoIoKOH 405-HP B cucremax ynbrpacduoneToBoi
(hOTOHMKH U CBSI3U C BEICOKOAOOPOTHBIMH MHKPOPE30HATOPAMH.
Kutouesble c/10Ba: cyGBOJIHOBbIE ONTHUECKHE BOMOKHA; YAbTpaduoneToBas GOTOHUKA; IBAHECLEHTHOE T10JIE;

MHKDPOPE30HATOPBI.

6.4 KOMl'laKTHaﬂ CUCTEMA JIA3€PHOTO OXJAXKICHUS O TPAHCOHOPTUPYEMOTI'0O ONTHUECKOTO CTaHgapTa 4acTOThbl
Ha OCHOBE aTOMOB MUTTEpPOUS

Aumon Hasarosuy Baavix' 2, A. B. Cemenro', A. B. Koxanos' ?, I. C. beaomeaog'

! DesiepanibHoe rocylapeTBEHHOE YHHTAPHOE MPEANpHsTHE « BeepocCHiicKHil HayuHO - HCCTEI0BATENBCKHE
HHCTHTYT (DH3UKO - TEXHHUECKHUX H PaJIMOTeXHUUECKUX H3MepeHHit», MenjesieeBo, MocKoBcKast 06J1acTh,
Poccusi

? HaupoHaJbHbIH HCC/Ie0BaTeILCKUE aaepHbii yuusepeutet “MUOK”, Mocksa, Poccus

B pa6ore mpencraBiena KommakTHas CHCTeMa JIa3epPHOTO OXJIAKAEHWS /Il TPAHCIOPTHPYEMOTO OMNTHYECKOTO CTaHaapTa
YaCTOTHI Ha XOJOAHBIX atoMax !"'Yb. KjioueBbIM 3/1eMEHTOM CHCTEMBI SIBJISIETCS] BTOPHYHAS MarHHTOOMTHIECKAsT JIOBYIIKA,
paGoTarolnasi Ha HHTePKOMOWHAIIMOHHOM TIepexojie. B oT/inune oT KAaccHuecknx KOH(HUTYpalni TTOTOGHBIX CUCTEM, 3arpy3Ka
JAaHHOH JIOBYLIKM B KOMIMAKTHOH CHCTEME JIa3epHOTO OXJaXKIeHHs] OCyIIeCTBJsieTcss 0e3 WCMOJb30BAHUS TMePBUUHOH
MarHUTOONTHYECKON JIOBYLIKH Ha JAUMOJBHOM TepPexoe. YKa3aHHOe CBOMCTBO MO3BOJIMIIO 3HAUYUTEBHO YITPOCTHTD CHCTEMY 1
yMeHbIIUTL €€ raGapuTbl. J1Jist 3 heKTUBHON 3arpy3KH aTOMOB BO BTOPUUHYIO MATHUTOONTHUECKYIO JIOBYLIKY Oblil pazpaGoraH
3eeMaHOBCKUI 3aMeJIuTe b, YCTaHOBKa 1103BoJsier 3axpatuth ~ 10% atromos '"'Yb ¢ temneparypoit ~35 MkK. JocTuruyrble
napameTpbl MO3BOJISIOT 3arPY3HTh B OMTHUECKYHO pelléTky 4 - 10% aroMoB, 4To J0CTATOUHO Jyisi PAGOTHI ONTHYECKOTO CTAHAAPTA
YaCTOTHL.

Kuntoueswie cyoa: Jlazeproe oxnayknenve, ONTHIECKHH CTAHAAPT YaCcTOTHI, T paHCTIOPTHPYEMBIH ONITHIECKHH CTaHIapT
JacToTel, MaranToonTHIecKas JOBYIIKa, XOJOAHbIE aTOMBI, 3€€MaHOBCKIH 3aMelnTeNb, MTTeponi.

6.5 9 dexr BepHbe B cnekTpanbHoi HHTEPHEPOMETPUMU U €0 IPUMEHEHHUE J1J151 H3MEPEHHUSI TOHKUX [JIEHOK
(llpuerawennoiil)

A. A. Maprsapm!, JI. [l. 3asaauwuna’, A. B. [lempos', Huxkorail Arexcandposuy Yuiarkos'
! Cankr-ITerepOyprekuii noanrexuuueckuil yuusepeuter [lerpa Benukoro, Cankr-Ilerep6ypr, Poccus

M3mMepeHue paccTosiHuii ABJSIETCS BAzKHOH 3a1aueli BO MHOTUX 06J1acTsX HAyKu U TeXHUKH. CriekTpasbHas HHTephepoMeTpus
BbIEJISIETCSl CPed MHOXKECTBA APYTHX METOI0B BbICOKOH TOUHOCTBIO U BO3MOXKHOCTBIO U3MepPeHHsl a6COMOTHBIX PACCTOSIHUIL.
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Bo mHorux patorax s y/ayulieHusi €€ YyBCTBUTE/IbHOCTH NpuMeHsieTcst apdekr BepHbe, BO3HUKAIOUIMH NPH HAJIMYUH JBYX
UHTePPEePEHIMOHHBIX KOMIOHEHT ¢ OJHU3KAUMH DPa3HOCTSMU ONTHYECKUX MyTed. B pabore aHaau3upyeTcsi TOUHOCTb H
paspeliatoulas cnoCOGHOCTb TAKUX H3MEPEHUH C YUETOM PeaslbHbIX IKCIePUMEHTANbHBIX LIYMOB Uil Pa3/JM4HbIX NapaMeTpoB
unrepdepomerpob. C ucnosb3oBaHueM cooTHoulenuidl Pao-Kpamepa nokaszaH CcJ0MKHBbIE XapakTep BJIMsIHMSI LIYMOB HA
pesysbTaThl 06paboTKH HHTep(epPeHIHOHHBIX CUTHAJIOB B CJydae HCIOJAb30BaHHs 3(dekra Bepube. BrisiBieHo, uto B
YCJIOBUSIX, 0OeCleunBarolIHX IKCTpeMaNbHOe yBeJndeHHe YyBCTBUTEIbHOCTH KPUTHYECKH BO3pAaCTaeT BJMSHHE LIyMOB, YTO
OTIpeJIesisieT ONTHMANbHBIE TTApAMETPLI IPH TPOEKTHPOBAHUH CBEPXTOUHBIX HHTEPhe POMETPHUECKUX H3MepHTeel. OTae bHO
aHaJIM3UPyeTCs BO3MOXKHOCTL TIpUMeHeHHsl 3(dekra BepHbe 1711 WaMepeHHs TOJIIHHBI TIPO3PAYHBIX TOHKHX TMJIEHOK
TMPOU3BOJILHON TOJILIHUHBI.
KatoueBble ciioBa: CriekTpasibHast HHTep(epOMeTPHs, ONTHIECKAst KOTepeHTHAsi TOMOrpadvsi, HepaspyIarumi

KOHTPOJIb, pa3pelaniias crocoGHOCTD

6.6 [lpumeHeHME KUIKOTO ITAJOHHOIO 3€PKaJa /151 KOpPeKLMH abeppaluil ONTHYECKOH CUCTEMDI
LM pPoKoanepTypHoro nHTepdepomeTpa co copmenieHHbiMu cxemamu TBaiimana-I'puna u ®uso

Hean FOpvesuy Panduenko'?, I''H. Buwnskos', B.JI. Munaes’

000 "3rexkmpocmerao”, Mocksa, Poccus

? Beepoccutickutl Hay4Ho-UccAe00B8AMEeAbCKULL UHCMUMYM ONMUKO-(DUSUYCCKUX USMEePCHULL,
Mocksa, Poccus

B pa6ote paccmarpuBaeTcst OIbIT IPUMEHEHUs XKUIKOI0 3epKaJla /1 H3MePeHUsl TOIOrpaMM e peiHell U 3aiHell [10BepXHOCTe
MJIOCKOMApa/INeNBEHON  TJIACTHHBI, HCMOMB3yeMOH B KadeCTBe 3TAlOHA B MIMPOKOANEPTYPHOM HHTepdepoMeTpe co
COBMellleHHbIMU cxemMaMu Teaimana-I'puna u Puso. Mameperue Tornorpamm noBepxHOCTEH M10CKONAPAJLIENLHON MAACTHHbBL
NpOUCXOMUT B pex<uMe TBaiiMana-I'punHa, KHUIKOe 3epKano MpU 3TOM BLICTYNAeT B KayecTBe WACAJbHON 3ITAJTOHHON
MOBEPXHOCTH. H3MepeHHble TOMOrpaMMbl [03BOJISIIOT [POU3BECTH KOppeKUMIo abbepaldil  ONTHYECKOH CHCTEMBbI
nHTepepomerpa npu padore B cxeMe Pu30, UTO B CBOIO OUePE/b [T03BOJISIET MOBBICUTL TOYHOCTb H3MePEHHUH.

KitogeBbie ciora: Ontuka, Metposorus, cxema Tratimana-1'puna, cxema @uzo, nHTEpGEPOMETPHS, XKUIKOE 3€PKATO

6.7 PacueT BIMAIHUS MO3UIIMOHUPOBAHUSI NEPBOU MOBEPXHOCTH JIMH3bI HA IEUEHTPUPOBKY BTOPOil B MPSMOM
X0je Jayda

Hu Baadumuposuy Tepao, H.O. [Ipoxopenkos, A.b. Ocmpyn
000 «Onro-Texnonornueckas Jlaboparopus», Cankr-Ilerep6ypr, Poccus

IIpn npoekTHpOBaHUH BLICOKOTEXHOJIOTMUHLIX ONTHYECKHUX MPUOOPOB HEOOXOAMMO 3a4acTyld HeoOXOAHMO MPUMEHSTD
CaMOLICHTPUPYIOLIYIOCS KOHCTPYKLHIO. [Ipy TakoMm THIE KOHCTPYKUMM JIMH3bl CHAauaja (UKCUPYIOTCS B ONpaBax, 3aTeM
YCTAHAB/JUBAIOTCSl HA CHELUaIbHbIl CTAHOK U CMelleHHeM U HAKJOHOM JIMH3bl B ONpaBe YCTPAHAKT OueHHe
aBTOKOJLIUMALIMOHHBIX TOUEK OTHOCHTEJBHO OCH BpalleHus lumuniess. Ilocse sToro BblMosHsIETCSl MPOTOUYKA TOPLEBOH H
[MJIMH/IPUYECKON TTOBEPXHOCTEN JIMH3, (popMUpyst 6A30Bble MOBEPXHOCTH OTHOCHTEJILHO ONTHYECKOH OCH JIMH3bL. BayKHbIM
ITANOM SIBJSIETCS TOCJEIYIOLIHMI KOHTPOJIb OCTATOYHON JELeHTPUPOBKH OTHOCHTEJLHO 3THX 6a3. I1pu 3TOM GOJBIIMHCTBO
NpUGOPOB KOHTPOJIST OCHALLEHBI TOJMLKO OJHHUM aBTOKOJUIMMATOPOM, MO3TOMY NPHXOAUTCS KOHTPOJHPOBATD AELEHTPHPOBKY
BTOPOI MOBEPXHOCTH JIMH3bI Yepe3 TOJLLy CTeK/a C y4eToM IMO3WLHMOHHPOBAHMS MepBOl MOBepXHOCTH. B nanHo# pabote
PEOCTaBJISIIOTCS Pe3yJ/IbTaThl HCC/IEA0BAHNS BJIMSHUS TO3ULMOHUPOBAHHS OJIHON [I0BEPXHOCTH Ha ACLLEHTPUPOBKY APYroH Ajs
cepuuecKUX JUH30BbIX 31€MEHTOB OCPEACTBOM [eOMETPUIECKOTO OTOOpaXKeHUs] Jiyuell, 8 TAKKe AeMOHCTPUPYeTCs IPUHLUN
paboTbl aArOpUTMA pacieTa UCTUHHOH AElLIeHTPUPOBKU MOBEPXHOCTU € yueToM BJausAHUs abeppauuid. [Ipumepnl usmepenui
peaJiuayiorcsi ¢ nomolipbio <[ Ipubopa anis kourpodss uentpuposku OptoTL — Cl».
Karouesble cnoBa: Onruka, [leneHTpUpoBKa, 'eoMeTpudeckoe otobpaxkenue Jjyuell, AGepparuu.
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6.8 CeHCcoOp BHYTPUIIA3HOIrO AABJE€HHUS HA KOHTAKTHOM JIMH3€ HA OCHOBE BOJHOBOJHOIO Jla3epa ¢
pacnpenejeHHOW 0OpaTHOM CBSI3bIO

Examepuna Mycuxuna, C. Heanos, H. Ppadkun, A. Buwnessoil, A. Xpedbmos, P. Kupmaes,
H. Padvko, A. Apcenun, B. Boakos
Emerging Technology Research Center, XPANCEO, Dubai, UAE

M3mepeHne BHyTPUTIA3HOTO AABJIEHNS MIPEACTaBsIeT COOOH CA0XKHYIO 3a1auy, 00yCJOBAEHHYIO HEOOXOAUMOCTBIO O pPeieeHUs
MaJiblx AeopMalHil MArKOro Matepuasa (poroBHiLbl), MOyJb yrpyroctu koroporo <0.5 mIla. Mel mpesicTas/sieM pelieHue
JaHHOH npo6JeMbl B BHE BOJHOBOJHOTO Jlazepa ¢ pacrpeseseHHol obparHoil cBsasblo (POC) Ha mosnMepHOM Kpacutese
F8BT. Pewerka pns POC-naszepa wusroroBieHa wmerojom roJorpaguueckoil Y®-nurorpaduu. Crpykrypa Jasepa
npeacrasisieT co60H CaA0H JACTUUHOTO MaTepuala, MoBepxX KOTOPOTrO HAHECEH CJI0H KPACHTeNs ¢ PeLeTKOR BTOPOro nopsiaxa
nudpakuuu. Jlazep nepeHeceH Ha OBEPXHOCTb KOHTAKTHOH JIMH3bI, TPOBEEHbl H3MEPEHHUS JIMHBL BOJIHEL reHepauun POC-
Jlazepa MpH U3MEHEHHH JIaBJIeHUSl B MOJIeJIM T/1a3a. [losydeHHast 4yBCTBUTEJLHOCTD CEHCOpa cocTaBusa 27 M Ha | MM pT CT,
TIPH JUTHHE BOJHE! 0K0J10 570 v, twipuna unnn 0,4 1M, DHeprust uMiybea nakadki < 10 Mx/x/cm2,
KatoueBble cioBa: Onrtuka, [ostorpacdus, Jlasep ¢ pacnpeenieHHoil o6paTHoi CBsI3bI0, [ [oHMEPHBIH KpacuTeb

F8BT, CeHcop BHYTPHUT/IAa3HOTO JABJIEHHUST

6.9 MeToj crieka-KapTUH AJisl IPEUUM3UMOHHOIO U3MEPEHHS [IIMH BOJIH J1a3€PHOr0 U3JYuYeHHUsl B ONTUUECKOM
JManasode

Anexceri Baaepoesuy Koxanos' 2, H. H. Hosuros', A. A. Epogeesa’, I'. C. Beaomeaos’

' BeepoceHiiCKui HayuHO - UCCIEI0BATEILCKUI HHCTHTYT (PU3UKO -TEXHHUECKUX U PAJHOTEXHHUECKHX
usMepenui, Menneneero, Poccus

? Hatpona ibHbIE MCCieIoBaTeILCKHI stepHbii yruBepenter « MO », Mockea, Poccust

B paGote onucbiBaeTcss MeTOI U3MEPEHHUS ITTHHBI BOJIHBI JIA3€ PHOTO H3JTy4eHHs IyTeM (POPMHPOBAHUS U aHAJM3a H300parkeHHH
CTEKJI-KAPTHH — CJy4alHbIX MHOTOJYYeBbIX HHTEpP(EePEHIMOHHBIX KapTHH, 0OpAa3yIOIIHXCS BCAEACTBHE TPOXOKIEHHS
KOTEPEHTHOTO H3JydeHHs Hepe3 HeJIMHEHHYI0 pacCcenBalollyto cpeay. [lpogeMoncTprpoBana sKCMepUMeHTaNbHAS YyCTAHOBKA
/151 MCCJIe/IOBAHUS CIEK/-KAPTUH, CHOPMUPOBAHHBIX B HHTErPUPYIOLIEHd Cepe W U30JMPOBAHHBIX OT BJIMSIHUS HELEJEBbIX
napametpoB. OnpejiesieHa paspeliaioiias crnocobHOCThb, coctapubiiasg 2 My Ha gaude BosiHbl 556 M. PeanuszoBana
KJIACCU(UKALIUST CIIEKJI-KAPTHH M0 JIHHAM BOJIH C TIOMOILILIO CBEPTOYHON HEHPOHHOH ceTu. [1pofeMOHCTpUpPOBAHEL pe3yJIbTaThl
006yueHHsT HEHPOCETH, TTIO3BOJSIIOLINE KAACCH(DULIPOBATE JUIMHLL BOJH ¢ iarom B 10 MI'm.
Katouesbie cioBa: Crniekii-uzobpaxenue, Mamepenue jpiann Bosn, Onrtuka, Ontuueckas metpogorus, HefipoceTs.

6.10 CoBepuieHcTBOBaHHE 3anucy HHTEpEpPOrpaMm Koaedaouerocs 06beKra npv Uenoab30BaHUN
KOJIbLIEBO# Anad)parmMbl B ONTHUECKON cXxeMe MOOUILHOrO cnekia-unrepdepomerpa

Anekceii Bukmoposuy Heuenko!, A. H. )Kyocykun', P. H. Cepeees’
! Camapckuii HALMOHAJBLHBINA HCCJIEIOBATENILCKHI YHIBEpCcHTeT HMenH akanemuka C.IT. Koposnésa,
Cawmapa, Poccus

Hccnenosan mpomuecc peructpanin hopM KoseOaHHH TECTHPYeMOro 06beKTa ITPH UCIOTb30BaHHH
KOJTbLIEBOH THA(PaTMbl B ONTHYECKOH cXeMe MOBHIILHOTO CTTeKI-HHTepdepoMeTpa ¢ THPQY3HO-pacCesTHHEIM
OTOPHBIM MydKOoM. OTIpeieieHb! OMTHMANbHBIE YCJOBHST 3aITUCH HHTEP(eporpaMM MpH 3HATHTETBHOM
CyKeHWH KOJblleBoH aneptypsl ( <0.8) BxogHoTro 3paika 06beKTHRA UH(POBOH KaMephl. B 3Tom ciydae
OTMe4aeTCsl MOBbIILIEHHEe KOHTPACTA HHTEP(EPEHLIMOHHEIX [10J10C HA U306paxKeHHH 00beKTa.
KatoueBble cioBa: Creki-unrepdepoMeTp, 06 beKTUB, KObleBas uadparma, peructpatusi, 06beKT BUuGpauus
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6.11 [IpyxkaHajibHO€E YCTPOHCTBO UMUTALIMM IMHAMUYECKUX CLIEH

Henuc lOpvesuu Bacuaves, B. H. Kypm, /l. A. Ecouun
AkuponepHoe o61ecTBo « HayuHo-npousBojicTBenHoe o0berHeHne « [ ocynapeTBeHHBIE HHCTHTYT
MPHUKJIAJHON onTHKK», Kasanb, Poccust

LLOKJTZIIL MOCBSIIEH BOIIpOCaMm obecTeueHnsT UCTILITAHAH JBYXKaHaJIbHBIX OTITUKO-3JICKTPOHHBIX CHUCTEM. Ykaszan croco0
CHIKeHMs1 oObeMa HaTypHbIX HCIbITaHWH. [lpencraBiieHo yCTPOHCTBO, TeHepUpylolllee CTAaTHYeCKHe M JHHAMHYECKHe
UMHUTALIHOHHLIC I/I306pa)KEHI/IH B BUIMMOM U HH(bpaKpaCHOM JauarnasoHax Crexkrpa. Omnucansl eTo ONITHYECKAs cXeMa U TTPUHILATT
paboTHI.

Kimouesble cnioBa: ONTHKO-371€KTPOHHEIE CUCTeMbl, MHUKpo3epKanbHas MaTpua, LIIHpOTHO-UMITyJ/IbCHAST MOTYJISLMS.

6.12 Annaparypa 1y U3MepeHHUsl SHEePreTHUECKUX XapaKTePUCTUK HCTOYHUKOB U3Jy4eHust

Uenuc Anekceesuy Eeowun, B. H. Kypm, /. 0. Bacuaves
Akuuoneproe o61ecTBo « HayuHo-nipousBojacTBeHHoe 06beHeHre « [ ocyiapcTBeHHbId HHCTUTYT
MPUKAAAHON onTUKU», KazaHb, Poccus

Jloknan nocBsill€H pelIeHHI0 AKTyaJbHOH 3a1aud HW3MEPEHHsl SHepPreTUYeCKUX XapaKTePUCTHK HCTOYHHUKOB H3JYueHHUS,
NpUMEHSAEMbIX /18 HACTPOHKY W KanuOPOBKU ONTUKO-3JEKTPOHHBIX MPUOOPOB B HH(PAKPACHOM H YJbTPA(UOJIETOBOM
Iuana3oHax crekrpa. [lisi mpoBeieHNst H3MepeHUH pagpaboTaHbl ipKoMep U poToMeTp. ONHCAHBI HX CXeMBI H KOHCTPYKTHBHBIE
ocobeHHOCTH. [lpuBeaeHBl pe3ysbTaTbl 3IKCIEPUMEHTAJNbHBIX HCC/IEI0BAHUY, BKJ/IOHYAIOLIMX OMpeieseHle IuanasoHa
U3MepsieMOH SIPKOCTH M ZHEpPreTHYeCKOH OCBEIIEHHOCTH, a TaKXKe OLEHKY MorpeurHoctell usmepenuil. IlpeacraBreHbl
OTHOCHTEJIbHBIE CMIEKTPAbHBIE XapaKTe PHCTHKY YyBCTBHTEBLHOCTH TPHOOPOB.

KimoueBble c/ioBa: DHepreTudecKre XapakTe pHCTHKH, YIbTpa(HoNeToBoe natydenne, MndpaxpacHoe usmyienue,
Dorometp, SIpkomep, SIpKOCTb, DHepreTHUECKAsT OCBEIIEHHOCTb, OTHOCHTEBHAS CTIEKTPATbHAS XapaKTePHCTHKA
UYBCTBUTEJbHOCTH.

CrenpoBble 10Kaa/bl

C.6.1 PazpaboTrka npeuu3HOHHbIX Ja3€PHbIX HHTEP(EPOMETPOB U UCCJIEJ0BAHUS HA ITANOHE €IUHULIbI AJIHHbI
I'IT 199

Eseenuii Arekcandposuu Jlaspos
OIVIT «BHUMDOTPU », nirr. Menpgeneeso, Poccus

B paGore mpuBeneHbl pe3yJbTaThl pa3paGoOTKH M HCCAEAOBAHWH METPOJOTHUECKHX XapaKTePHCTHK OJHOBOJHOBOTO H
[BYXBOJIHOBOTO J1a3€ PHbIX UHTEP(HEPOMETPOB, NPeHaA3HAYEHHbIX JIsi U3MEPEHHUI TPUPALLEHUE A1H B auanasone o 60 m. B
pa6oTe OMMCAHbI ONTHYECKHE CXeMbl HHTEP(PEPOMETPOB U MPUBEJEHBI PE3Y/NbTATHl IKCIEPUMEHTAJNBHLIX HUCCJAEA0BAHUH HA
6asuce ['ocynapcTBEHHOTO MEPBHYHOrO CIEHMAIBHOIO TaloHa eauHuLbl JiuHbl DT 199. Paspatorannble nHTEphEPOMETPHI
o6ecrieurBalOT HeOOXOMUMBIH 3aac TOYHOCTH OTHOCHTENbHO CEPUEHO BBIMYCKAIOUIUXCS HHTep(EepOMETPHUECKUX CHCTEM
HU3MepeHHH JIMHEHHBIX TIepeMEIIeHNH, UCMTONMb3YEMBIX MOTPEOUTESAMH.

KatoueBbie cnoBa: Jlazepusiit untepdepomerp, [1pernsnonnsie uamepenust el Onrudeckast MeTposiorusi.
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C.6.2 UccaenoBaHue MHOIOUMKIIOBOH YCTAA0CTH KOMIIO3UTA METAJLI-10JIUMEP METOJAMU CIEKI-
uHrephepomMeTpun

Koncmanmun Bauecrasosuu Haymos'?, A.I1. Biadumupos', H.C. Kamanyes', HA. [ipykapenko’,
M.A. Hukughopos?®

"Uncruryr matmnoseaennst uM. 3.C. TopkyroBa Ypasbekoro otaeerust PoccHicKol akaeMiH HayK,
Exarepun6ypr, Poccus

2 Vpanbckuii henepasbHbiil yauBepeHTeT uMenH nepsoro [pesugenra Pocenn B.H. Enbuyna,
Exarepun6ypr, Poccus

B ucene10BaHbl Ha MHOTOUMKJ/IOBYIO YCTAJ0CTh 00pa3libl, B KOTOPLIX [B€ YacTH MeTANJHYeCKOH CETKH BBOIWJNCL Ha
MOBEPXHOCTL OPTCTEKNA MPSIMOYTONBHON (POPMBI WX HAarpeBOM. PasBHTHe yCTaNOCTHBIX TIPOLECCOB BO BPEMEHW M3YJajH C
MCIOJIb30BAHNEM HOBOH MIHPOrpachuu, NO3BOJsTIONIel 6eCKOHTAKTHO ONpeAensiTh JehopMAaLIHd MaTepHaloB Ha MHHUMA/IbHOH
6ase nopsiaka 1 Mxm. Bo Bpemsi ucnblTaHuil aMIINTYA LMK/ [10C/1e40BaTe/bHO yBeauuBanach. [Ipu nocrosHHoll amniantye
UMK/1a HeoOpaTumble AedopMalMM Ha BCEX YUACTKAX YBEJMUMBAIOTCS IO MeXaHU3My LUKIHYeckod mossydecTd. [lo
pacmpeneseHuo AeopMaLuil Ha MOBEPXHOCTH 00PasLa BbISIBJEHO, UTO € CAMOTI0 Hauasa OMbITOB Ha BCeX 3TANax LIUKAHUeCKOro
HarpyxKeHust MakCUMaJ/bHOe pupalliene aeopMaLuil HaGIAaeTCs B OTHOM MeCTe Ha CThbIKe MeTa/Ul-I0JUMep, [e B UTore
13-32a paspyLIeHHs] MeTalJIHIeCKOM CeTKH U BO3HUKA YCTANIOCTHAS TPELLUHA.
KatoueBble coBa: YcranocTs, IMArHOCTHKA, CIEKA-UHTephepOMeTPHSL.

C.6.3 KomnblotepHas cumynsuusa uHrepeporpamm B cxemax ¢ AM(PPaKIHUOHHBIMH ONTUUECKHUMH J1€MEHTAMHU
Dedop Cepecesuy Cuoik'?, H. A. lymuaun’?, A. H. [Tymuaun’?, C. C. Konénkun'-?

! MOCKOBCKHI TOCy/IapCTBEHHBIE YHHBEPCHTET reo/Ie3Hu H Kaprorpaduu, Mocksa, Poccust
? Ousunueckuit uueruryt uM. [1.H. Jle6enesa PAH, Mocksa, Poccus

B pa6ore mpeacraBieHbl  pe3ysbTaTbl  Pa3paGOTKH  KOMIIBIOTEDHBIX — MOjieJiedf,  OMUCHIBAIONIIMX  Pas/IHUHbIE
HHTEep(EPOMETPHUIECKHE YCTAHOBKH, B TOM YHCJE — C HCMOJb30BAHHEM JU(PPAKIHOHHBIX ONTHYECKUX 3JeMeHTOB. [1puHImn
NEVCTBHST MOJIEJTH 3aKJTIOUANICST B HCIIOTE30BAHHN HEMOC/IeI0BaTeTbHON TPACCHPOBKH Jydel ¢ Mepefadell HH(MOPMATHH 0 JUTHHE
OTTHYECKOTO MyTH, KOTOPBIF MPOIIEN KaXKABIH Jyd. MHTepdepeHims paccmMaTpiBasack MyTéM o6paTHOH (DHILTPALIHN Jyef,
MoTnaBlINX Ha 3aJaHHYIO TOBEPXHOCTDb, C BOCCTAHOBJICHHUEM T10 OTACJ/IbHBIM JIydaM JaHHbIX O (13336 BOJTHBI U €€ HHTEHCUBHOCTH.
Merton mokasan paGoTOCTOCOOHOCTb AJIsl OMHCAHWST WHTeP(EpPEHINH MPOCTPAHCTBEHHO-KOTEPEHTHBIX BOJH C TIJIaBHO
U3MEHSIOUINMCST BOJHOBBIM (PPOHTOM. KJtoueBbIM AOMYIIEHUSMH PACCMATPUBAEMOTO TMOAXOAA SBASJIOCH OTCYTCTBHE yuéTa
Audpakiiii Ha anepTypax KOMIIOHEHTOB, a TAKXKe HEBO3MOXKHOCTD fepejadu uHopmaluu 06 06beKTax TUIa TPAHCIAPAHT U/l
paccenBaredb.
Kmouesble cioBa: Murtepdepomerper, HenocsenoBarebHas TpaccupoBKa Jydel, Onrudeckast /IMHA IyTH,

I pakuMoHHble pelIéTKH

C.6.4 MeToMKa OLIEHKH JIMHBI KOT€PEHTHOCTH ra30BbIX J1a3€POoB i rojorpaduu

A. C. Kysneyos', M. B. Boakosa', B. B. Mapkun', Hean Arexceesuy Kysneyos”
! MockoBCKHE rocyiapeTBeHHbIN TeXHHIecKHi yuusepeuter um. H. 3. Baymana, Mocksa, Poccust

TBOY «IlIkosna Ne 354 umenu JI.M. Kap6biesa», Mocksa, Poccust

[IpencraBieHEl pe3ybTaThl TEOPETHUECKOTO W 3KCITePUMEHTANBHOTO HCCITEIOBAHNS JAJTHHBE KOT€PEHTHOCTH Ta30BOTO TeJHH -
HeoHOBOTO JTagepa ['H-15-1 Ha sKCepHUMeHTATBLHON yCTaHOBKe, TIOCTPOEHHOH 10 CXeMe HHTepdepoMerpa MarKkeabcoHa.
[Tokasana corsacoBaHHOCTL SKCITEPUMEHTANBHBIX U TEOPETHIECKNX PE3YJIbTATOB HCCIEI0BAHHNL.

KatoueBble cioBa: KorepenTHocTs Jiazepa, MiHTepdepoMerp Matikesbcona, MHTepdepeHIIOnHAsT KapTHHA,
[omorpadurst.
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Cekuus 7
KBaHTOBbIE ONTHUECKUE TEXHOJOTUH

YcrHble fokaaapl

7.1 Multimode squeezed light and its applications (/lpuesawennoiii)

Hlapanosa lloauna Poduonosua, K. .-m. H. (PP), 0. @.-m. 1. (l'epmarnus), Pyxosodumens epynnol
"Myavmumodosas keanmosas onmuxa”
Poccuiickuii Ksanrosbiéi [lentp, MockBa

7.2 Op6uTanbHbIii Yr10BO MOMEHT KBAHTOBbIX BEKTOPHbBIX ONTHUECKUX BUXpel ([Ipucrauiernolil)
Bawyxesuu Eseerut Arekcandposun', k.¢b.-m.n., B. A. Jleonos', E.B. Masomuna', 1./1.

Pewemnuros', T.FO. loaybesa’
' Cankr-TlerepGyprekuii rocyaapersennbiil ynusepcurer, Cankr-Ilerepoypr, Poccust

B nacrosie#t paGore aHaJMTHYECKH PacCYHTAHbl HeMapakCHaJbHble TMOMPaBKH K OPOUTAJbHOMY W CIIMHOBOMY YIJIOBBIM
MOMEHTAM JjIsl BEKTOPHBIX BHXPEBBIX MOJeH C HCMOJb30BaHHEM (OpMau3Ma KanluGpOBOUHO-HHBAPUAHTHOTO BEKTOPHOTO
norenuuasa. [IpoareMoncTpupoBaHo, 4To AJ1s1 BEKTOPHDBIX ONTHYECKUX BUXPEU CyLlecTByeT ABa BKJaJa B OpOUTa/ILHBIHA YIJI0BOH
MOMEHT, [pPONOPLUOHANBHEIX PAa3HBIM TOMOJIOTHYECKUM 3apsilaM, OAMH H3 KOTOPbIX ONHUCHIBAeT MOPsIOK (Pa3oBOM
HEOJIHOPOIHOCTH, a APYroM - noaspusauuoHHon. Takxke B padoTe 00CyKaaeTcs NOAX01 K KBAHTOBAHUIO BEKTOPHBIX ONTHYECKUX
BUXDEBBIX I10Jell uepe3 Bblle/leHHe HA00pa OPTOrOHAJbHBIX [OJEBBIX MOJ C HEOJHOPOAHBIM IIPOCTPAHCTBEHHLIM
pacrnpejiesieHleM [10/1sIpU3aLUHU.
KioueBble ¢JloBa: KBAHTOBAsI ONTHKA, OPOUTAIbHBIN YIJIOBOI MOMEHT, ONTHYECKHE BUXPH, TOMNOJIOIHIECKUX 3apsiiL

7.3 T'enepauusga cxkaroro coctosinug ®oka aToMHOro aHcamOJ9 B rayCCOBOM CBETO-ATOMHOM B3aUMOJAEHCTBHH
C U3MepeHHeEM

Idyapd Pycmemosuy Sunamysrun, C.I. ['pueopoves, E.H. bawmakosa, E.A. Bawykesuu
Cankr-IletepOyprexuil rocynaperBennbii yuusepcuret, Cankr-Ilerep6bypr, Pocens

JloKJ1ajt TOCBSIIEH HCCIEIOBAHNUIO CXEMBI TEHEPALIMH CIKATBIX COCTOSTHHH POoKa B rayCcCOBOM CBETO-aTOMHOM B3aHMOJIEHCTBHH
C U3MePEHHEM YHC/Ia YacTHLL. PaccMoTpeHbl OCHOBHbIE MPEUMYyLLeCTBA U 0COOEHHOCTH I'eHepalii TaKUX COCTOSIHME B CBETO-
aTOMHBIX CHCTE€Max, KOTZA HaJ CBETOM MPOBOJMTCS TIPOLleAypa W3MEPEHHs] UMcJa 4acTHll, a cxkatoe cocrosHue Poxa
OKA3BbIBAETCST 3aMMCAHO Ha CITMHOBYIO KOTEPEHTHOCTh aHCAMO/IST aTOMOB.

KntoueBble cioBa: cxkatble coctosnus Poka, aTOMHO-CBETOBOE B3aHMOJIEHCTBHE, MPOLielypa U3MepeHHst (hOTOHOB

7.4 l'lepezl,alla H YCHJICHUE HETAYCCOBOCTH C MOMOIIbBIO ATOMHO-TTOJECBOTO MHTep(beﬁca

Xyan Kapaoc Benxamun®/Iyna Beporuko', K. C. Tuxonos'?3, I1. P. lllapanosa®, O. B. Tuxonosa’®
! Cankr-Ilerep6yprekuii rocynapersennbii ynupepeuret, Cankr-Iletep6ypr, Poccust

2 Poccusickuit kBanToBbli nentp, CkoakoBo, Mocksa, Poccus

¥ Ouauueckuit unerutyt umenu [1.H. Jle6enesa PAH, Mockpa, Poccus

* [anep6opHckuil ynusepeutet, [agep6opu, 'epmanus

> MOCKOBCKHI rocyaapcTBeHHbii yuusepeurer, Mocksa, Poccust

B nanHo# pa6oTe paccMaTpuBaeTes MPOLECe NepeHoca HerayCCOBLIX KBAHTOBbIX COCTOSIHUI MeXy ABYMsl CBETOBLIMU MOJISIMH,
B3aUMOJICHCTBYIOLIUMU JPYT C APYroM uepe3 aHcambjb aToMOB ¢ JAMOAA-KOHpUrypauueld SHepreTHYecKuil ypoBHel. Mbl
aHaJM3UpyeM AMHAMUKY CHUCTEMbl U OLICHHBAEM OTPULATE/bHOCTh (PyHKLMU Burnepa st pasnuuHblX KOMOUHALMN BXOAHbIX
rayCcCOBBIX U HErayCCOBbIX KBAHTOBbIX COCTOSIHUA. Mbl I0KA3aJIH, YTO €CJIH OfHO U3 M0JIed OblJI0 B HErayCCOBOM COCTOSIHUU, TO
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B pe3y/ibTaTe TaKOro B3aUMOJEHCTBUsI BO3MOXKEH HE TOJDBKO MEPEHOC ITOTO COCTOSIHUSL HA COCTOSIHWE BTOPOTO MMOJIs, HO U
yCUJIEHHE €r0 KBAHTOBBLIX CBOHUCTB. Kpome TOro, IAHHYIO CHUCTEMY MOYKHO TAKXKE HCIOJIb30BATD //Isl M€HEPALMU HErayCCOBbIX
MOJIEBBIX COCTOSIHUM U3 IayCCOBBIX 34 CUET HeJUHEHHOr0 Xapakrepa B3aUMOJEHCTBUS B pACCMATPUBAEMOM aTOMHO-II0J€BOM
unrepdeiice.

KuoueBsle cioa: HerayccoBocts, AToMHO-CcBeTOBOH HHTepefic, MmKeHepusi KBaHTOBBIX cocTosTHUH, KBanTOBAas
OTTHKA.

7.5 Ucnoab30BaHUeE CXKATbIX COCTOSIHUI CBETA B ONTHYECKUX CEHCOPAX HA OCHOBE MUKPOPE30HATOPOB

Hapus Heopesra Canrvikuna'?, /1. K. llax6azesany'?, @. 5. Xaruau'

'Poccuiickui KBanToBbif LeHTp, CKoMKOBO, Bosbion 6yassap 30, crp. 1, Mocksa, 121205, Poccust
2 Ousnueckuil akysabrer, Mockoekmil [ocynapersennbiii Yausepceuter uM. M.B. JTomonocosa,
Jlenunckue ropul 1, Mocksa 119991, Poccus

¥ Mockoscekuit Macturyt ®usuku v Texnosoruit, Mueturytekuii nepeyiiok 9, Toaronpyausié, 141701,
Poccus

BbicoKo106pOoTHBIE ONTHYECKHE MUKPOPE30HATOPB! COUETAIOT B ceGe HU3KUE TTOTEPH M BLICOKYIO KOHLEHTPALUIO ONTHYECKOH
IHEPTHH B HeOOJLIIOM 3(D(EKTHBHOM 0O0beMe H3JydeHHs], UTO JesaeT UX TPUBJEKATEJBHON MNaT(OpPMOH Uil CO3AAHHUS
OTITHYECKHX CeHCOpOB. B TO Bpemsi Kak CBeT yjiepyKHBaeTcss B MHKPOpe30HaTope 3a CUeT MOJTHOTO BHYTPEHHEro OTpaykeHws,
4aCTb ONTHYECKOTO 10151, U3BECTHAST KaK BBITAAAIOLIee 110JIe, BLIXOAUT HAPY2KY, lesiast Pe30HAHCHYIO 4aCTOTy MO/Ibl pe3oHaTopa
YYBCTBHUTEJbHON K M3MEHEHUSIM OKPY2KaloILlel CPEeJibl.
B stoil paboTte Mbl HceelyeM Mpeae/ibl KBaHTOBOH UYBCTBUTEIBHOCTH CEHCOPOB TAKOTO THMNA. Mbl TEOpETHUECKH TTOKA3bIBAEM,
YTO, IPUTOTOBUB MPOGHBII JyU B C2KATOM KBAHTOBOM COCTOSIHUU W UCIIOJ1b30BAB JIOMOJHUTENbHOE CKATHE BHYTPH PE30HATOPA,
MOXKHO TIPEB30UTH mpejes ApoOoBOro liyma. B 3TOM c/yyae 4yBCTBUTEJBHOCTb CXEMbl OKA3bIBAETCS OIPAHHYEHA TOJBKO
ONTHYECKUMH NTOTEPSIMU U JOCTYIIHOH CTeNEeHbo CxKaTusi. Mbl IpUMeHsieM 3TOT MOJIX0/ K KBAHTOBO HEBO3MYLIAIOLIUM CEHCOpaM
YUCJla YACTHLL.

KstoueBble ¢jioBa: KBAHTOBAS METPOJIOTHSI, KBAHTOBbIE HEBO3MYyLLAIOLIHE U3MEPEHHs], CoKATble COCTOSIHUS CBETa,
OTITHYECKHE CEHCOPHI

7.6 'enepauus cocrosinui kora LLpeauHrepa ¢ ucnonb30BaHUEM HETAYCCOBBIX PECYPCHBIX COCTOSIHUIA B
CXeMax ¢ UI3MepeHUsIMU

Anexcandpa Bsiwecaasosna baesa, M. B. Cokonos, T. 0. l'oaybesa
Cankr-Ilerep6yprekuii rocyaperBertbiil yuusepeuret, Cankt-Ilerep6ypr, Poccus

Mbl paCCManl/lBaeM CXEMbI FeHepaLu/m OITHUYECKUX COCTOHHI/IIU/I KOTa Hlpeﬂuﬁrepa, OCHOBadHHbBIE€ HA CMELLIEHHMHU CUTHaAJbBHOI'o
noJsg ¢ I1oJeM, IOArOTOBJICHHBIM B HeFayCCOBOM pecprHOM COCTOSAAHUU, U HOCﬂeﬂy}OLLLeM TOMOJAUHHOM I/ISMepeHI/II/I.
AHa/IM31PyeTCsi MHOYKECTBO CXEM, ITOCTPOEHHBIX 10 JAHHOMY TIPUHLHUITY, Pa3/JIHYaIOIIHXCsl BBIGOPOM PECYpPCHOTO ¥ CUIHAJIBHOTO
KBAHTOBBIX COCTOSIHWE, @ TaK:Ke THIIOM CMeIlHBaiolled omepauuu. Hapsity ¢ TOYHBIM KBAHTOBBIM OIHCAHHEM 3aTBOPOB
TpejIaraeTcst HarJIsyIHbIE OJyKIACCHYECKHH TTOIX0/L K aHAIM3y TaKUX cxeM. Klce/ienyoTcest BepHOCTD M BEPOSITHOCTD e He paliiH
BbIXOJHBIX COCTOHHT/H;I. HOKaBaHO, Kak BaprpOBaHT/Ie napameTpOB CXEMBbI ITO3BOJIACT OHTHMHBHPOBZTB 9THU XapaKTepHCTHKH.
KstroueBbie ¢/10Ba: HErayCCOBBI COCTOSTHUST CBeTa, cocrosinne Kota [llpenunrepa, cocrosinie KyOuueckoi ¢asbl,

cocrosinne Poka.

7.7 OnTumaJgbHble cxKaTtble cocTosiHusl Poka a5 KoppeKUuH olnboK norepu (PoTOHOB U Ae(ha3upOBKU

Eauszasema Hukosaesna bawmarosa, 3.P. Sunamyarun, T. 10. loaybesa
Cankr-Ilerep6yprekuii rocyaperBertbiil yuusepeuret, Cankt-Ilerep6ypr, Poccus

B pamkax jokaaga paccMaTpUBalOTCS KBAHTOBbIE MPOTOKOJbI KOPPEKLMH OLUMOOK NOTepH (DOTOHOB W JNe(a3upoBKH, I1e B
KauecTBe KOJIOBBIX CJIOB MCIOJB3YIOTCSl pa3jiduHble CxKatble coctosiHuss Poka. PacemorTpeHbl onTUMasibHble U
IKCIEPUMEHTAJIBHO JIOCTHXKUMbIE TAPAMETPbL C2KAThIX cOCTOsAHUA DPoKa 1151 IPOTOKOIOB KOPPEKLUU OLIMOOK C TOUKU 3PEHUS
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Petz BepHoctu kanana. [lpoaeMoHCTpUpOBaHa KOHKYPEHTOCHOCOOHOCTL CxKAThix cocTosiHui Poka B 3alluTe KBAHTOBOH
uHpOpMaLIUK B KaHase ¢ OLUUOKOH 1oTepu (POTOHOB U 1e(Pa3UPOBKOL.

KatoueBble cioBa: Koppekiiusi olun6G0K KBAHTOBBIX BbIYHCJAEHUH, B0O30HHbIE KOMIbI KOPPeKLUH, CiKaTble COCTOAHUSA
®oxka, ommbdKa norepu GOTOHOB, OMIHOKA Ae(a3UPOBKH.

7.8 IloaHOCTBIO ONITHYECKHUE YIIpaBJsieMble pe30HaHCHbIe AueiKu namstu. Teopusi.

Heops Anamoavesuu Yexonun', M. A. Yexorun'
! Cankr-ITerepGyprekuil rocynapersennbiil ynupepeuret, Cankr-Iletep6ypr, Poccust

[Ipennoxkena mnpoctas siuefika ONTHYECKOW MAMATH, COCTOALIAS M3 CJAOSl PE30HAHCHOW cpelbl U 3epkaja. Tlakas
rosiorpacuyeckast stdefika UMeeT HECKOJIbKO COCTOSIHHH C ONTHYeCKOH namsThio. [1py Hcrmosb3oBaHMM GHXpOMATHYECKOTO
MMITyJIbCa JIa3ePHON HAKAUKH MOSIBJISETCS] BO3MOXKHOCTb MOJHOCTBIO ONTHYECKOro yIpaBJeHUst CBOHCTBAMH sT€HKH MaAMSITH,
BILJIOTB 10 €€ TI0JTHOTO BKJIIOYeHUsT U OTKJoueHns. Ha ocHoBe pelleHust cBsi3aHHLIX ypaBHeHHH Makcsesina-bioxa nokasaHo,
YTO CYLLECTBYET HECKOJBLKO CTeneHel cBOoOOIb! A/ YIIpaBJeHUs e€ CBOUCTBAMHU: 'TLIOWAAL" GUXPOMATHYECKOrO UMITYJIbCa C
PE30HAHCHBIMU YACTOTAMH W[ U W2, BEJIHYMHA PACCTPOHKHU W - w9 U pacCTOsiHME MEXK]y CJI0eM PE30HAHCHOU Cpelbl U
3epkaJsioM. [ToxasaHo, uto HauboJ1ee epCreKTUBHON 06/1aCTbO HCII0JIL30BAHUS TAKUX siueeK aMSTH sIBJIsleTCsl [IPUMEHEHMe B
3HEePro-3(heKTUBHBIX ONTHIECKUX HEHPOMOP(HBIX CHCTEMAX.
KaroueBble cioBa: Onrtuueckas naMsts, ['osorpacdus, Pesonancuas cpena, Onruueckne HelpoMopHbIe CHCTEMB.

7.9 lonHoCTbIO ONTUYECKKUE YNIPABJASIEMble PE3OHAHCHbIE IYENKH NAMATH. DKCIEPUMEHT.

B. C. Ecopos’, Heops Anamonvesuy Yexonun', M. A. Yexonun
' Cankr-TTerepGyprekuii rocyaapersennbliil yuusepeurer, Cankr-Ilerep6ypr, Poccust

[TpoBenena 3KcrepUMeHTa/MbHAS BepHU(HMKALHNS TIPHHUMTA JAEHCTBHS sMEHKH ONTHYECKOH NaMsATH, COCTOSIEH M3 Cyios
pe30HAHCHOU CPeibl U 3epKaJja. B kauecTBe pe30HaHCHOH Cpefibl UCIONb30BANUCH MeTacTabu/bHble ATOMbI B Pa3psHON TPyOKe
¢ uMmnyJbcHbiM paspsiaoM B Ne. Buxpomaruueckuil HAHOCEKYHIHbBIA UMIYJbC JA3€PHOH HAKAUYKU CPelbl ¢ PE30HAHCHbLIMH
4acTOTaMHU W ¥ e CO3[aBaJjics MepecTpauBaeMbIM JJa3epOM Ha KpacureJse. B mosiHOM cooTBeTCTBHY ¢ TeopHel OblJIo TOKa3aHo,
4TO NapaMeTpbl sYEUKH ONTHYECKON MaMSATH MEPHOINYECKH H3MEHSTIOTCS TIPH H3MEHEHHH BeJHYMHLI PACCTPOHKH W) - wol U
pacCTOSTHHST MEXKTy CJT0eM Pe30HAHCHON Cpefbl U 3epKasoM. JIst HaHOCeKyHAHBIX HMITYIbCOB HAKAuKH ¢ MOTIIHOCTBIO = | MBT
HauboJlee TepPCreKTHBHON 06/1aCTbIo HCIIONb30BAHHS TIPENIOKEHHBIX SY€EK MaMsITH SIBJSETCS NPUMEHEHHE B 3HEPro-
5(PeKTUBHBIX ONITHYECKHX HEHPOMOPQHBIX CHCTEMAX.
Katouesbie cnoBa: Onrtideckast mamsith, [osorpacdus, PesonancHast cpena, OnTHaeckne HefipoMopdHbIe CHCTEMEI.

CreHoBble JOKJAAbI

C.7.1 Pa3zpaboTka oNnTHUECKOH CUCTEMbI aJpeCcallMi CBETa K MOHAM KaJlbliMsl HA OCHOBE UHTErPaJbHO-
ONMTUYECKUX 3JIEMEHTOB

Keenus Oaeeosra Cedoix'?, K. B. Ocaduuii®, A. 1. Toauxos2?, A.C. [lodaecnsiii’, C.IO. 3apyyruti’®,
A.A. Hessopos?, B.B. Kosaawk'?, K.E. Jluxmanckui® I'. H. Torvyman'?

! HanpoHa/ibHBIH HCC/IeI0BaTEIbLCKHI YHHBEPCHTET « Bhiciias 11KoJa 5KOHOMHKK», MockBa, Poccust

2 Vuusepeurer HaykH U TexHosoruii MUCHIC, Mockea, Poccus

¥ MOCKOBCKHH (DM3HKO-TeXHUYeCKUE MHCTHTYT, MockBa, Poccus

* MOCKOBCKME 1€1arorye cKHi rocyiapeTBeHtblil yuupepeurer, Mocksa, Poccus

® Poccuiickuil KBaHToBbIH LeHTp, MockBa, Poccust

MurerpajbHo-onTyyeckde 3JeMeHTbl [103BOJAIOT peajd30BaTh [poLecchl [OArOTOBKU M HHULMANU3ALUM KBaHTOBOIO
COCTOSIHUSI HOHHOrO Kyb6uta. OfHAKO, HX NapaMeTpbl AOJKHBI ObITb ONTUMH3HPOBAHBI HHAUBUIYAJBHO IOJ KOHKPETHYO
peanuzauuo. OCHOBHbIMH NapaMeTpamu, BJUSIOLIMMU Ha 3(MQEKTUBHOCTb M LEHTPAIbHYI JUIMHY BOJHBL CBeTa Yy
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IU(PAKLHUOHHBIX PELIeTOK SIBJSIIOTCS 3HAUEHUs] TePHOAA U (DAKTOpa 3aMOJHEHHUs, KOTOPble MOTYT ObITb NOA0GPAHE! A/l €T
IHepreTUUYeCKNX nepexoaoB. B naHHOoN paGoTe npeacTaB/aeH YUCJAEHHbIH pacieT, TeXHOJAOrHYeCKHH MaplIpyT U3rOTOBAEHHS U
IKCIIePUMEHTAJbHbIE JAHHblE [I0 HCCIeJOBAHUIO LIeHTPANbHON JJIMHB] BOJIHBI YCTPOUCTB B 3aBUCHMOCTH OT NepHOA U (haKTopa
3anoJiHeHus Npu (UKCHPOBAHHOM yrile BBOAa/BbIBOAA, paBHOMY 8 rpajycos. [loJyueHHble 3HaueHMsl NapameTpoB OyjyT
HCII0JIb30BAHbI JYIs CO3/IaHHsI ONITHUECKON CHCTEMBI aJipecallit CBeTa B lI0BEPXHOCTHBIX HOHHBIX JIOBYLLIKAX.

Kimogessle cnoba: Poronnka, Andpakinontsle peurerkn, OnTuieckas cucreMa aapecainy, KBaHTOBbIN KOMIBIOTED,
[ToBepxHOoCTHAS! HOHHASI JOBYLLKA.

C.7.2 T'enepauus MHOroro/oBbix Kotros LLIpeannrepa B cxemax ¢ uamepeHHeM rayCccoBbIX COCTOSIHUH

Eausasema Aaexceesna Hecmeposa!, C. b. Kopoaes!
'Cankr-TlerepOyprekuti rocynapersennniit ynusepeuret, Cankr-Ilerep6ypr, Poccust

B paboTte GyneT npensioyena cxema reHepaiyy Cyrnepriosuiny coctosanii Poka ¢ HoMepamMmn KpaTHLIMH YeTBIPEM HJTH BOCBMH.
[IpenyioxKeHHBIN MPOTOKOJ OCHOBAH HA M3MEPEHHH MHOTOMOJIOBBIX TayCCOBBIX COCTOSIHHH C TIOMOILIBIO JIETEKTOPOB 4HCJ/Ia
yacTul. B paboTe npoBefeH cpaBHUTE/bHBIN aHAIN3 MOJyYE€HHbBIX COCTOSIHUH C COCTOSTHUSIMM MHOTOTOJIOBBIX KOTOB, MOJy4eHa
OLIEHKA BEPHOCTU W €€ 3aBUCUMOCTb OT KOJIMYeCTBA W3MepeHHbIX uacTull. OnpejiesieHa onTuMasbHasi Cxema reHepalyu Takux
COCTOSIHHH.

Knrouenblie cioBa: CocTostHust DoKa, COCTOSTHUS KOMIIACa, MHOTOI'0JIOBBIE KOTBI.

C.7.3 CepxuyBcTBUTE/bHBINH (DOTO1O/, B GOPTOBOM TEPMUHAJIE JIA3€PHON CBA3U

. O. Cesprokos'?, P. M. Baxwaaues'?, C. /1. Jlesawos'?, B. E. Mepsaunkun®?3, K. A. BapGoiuies®?,
Baadumup Jleornudosuy Kypoukun?, P. B. Oxcezco8'*

| HaupioHa ibHBIE McC/ie0BaTeIbCKHE YHHBepCHTET « Bhiciiast 1kosia sKkoHoMHKH», MockBa, Poccust
2 KyCnaiic Texnonoruu, Mocksa, Poccus

3 HatmoHabHbIH HccenoBaTebCKui TexHoorndeckuil ynupepeuter "MUCHC", Mocksa, Poccus

C.7.4 CnoHTaHHO€E MapaMeTPUUECKOE pacCceMBaHUE BEKTOPHBIX ONTHYECKUX BUXPE

Baaducaas Andpeesun Jleonos', E.A. Bauiykesuu'
'Cankr-Ilerep6yprekuii rocyaapersenbiil yuupepeurer, Cankr-Ilerep6ypr, Poccus

B paGore npencraBieHo TeOPETUUECKOE UCCAENOBAHUE NAPAMETPUUECKOTO PACCESIHUS BEKTOPHBIX ONTHYECKUX BUXPEH B JIBYX
TOHKMX HEJHUHEHHbIX KpUCTa/Jax C OPTOrOHAJbHBIMH ONTHYECKUMH OCAMM M C KBAaAPATUYHON HeEJMHEHHOCTHIO
BocrnpuuMunBocT. [lokazaHo, uyTO yrnpaB/eHHe TMOJsIpU3ALMEd U NPOCTPAHCTBEHHOH CTPYKTYpPOH HAKauKU MO3BOJSET
CEJIEKTUBHO CO3/1aBaTh KyKBapTHble KOpPpeJMPOBAHHblE [0 HEOAHOPOAHOH MOJSIDU3ALUM COCTOSIHUSL Desina BeKTOPHBIX
OTITHYECKHX BUXpell. Takke B paboTe o6CyKnaoTcsi 0CO6EHHOCTH KBAHTOBAHWS T0JIeH C HEOAHOPOIHON MPOCTPAaHCTBEHHOMN
ToJISIpr3aline, TO €CTh BhljleleHe He3aBHCHMBIX MO/l HaGopa OPTOTOHAMBbHBIX OCIHJISITOPOB, COOTBETCTBYIOLINE BEKTOPHBIM
BUXPSIM.
KomoueBbie cioBa: KBAHTOBBIE BEKTOPHBIE ONITHIECKHE BUXPH, HEOAHOPOAHAS TTONSPU3ALHs, KYKBAPTHBIE COCTOSTHUS

besana, Tonosoruyeckui saps.

C.7.5 HOILXOI[[)I K TOMO]"pad)l/]l/] KBAHTOBbBIX KyJHUTHbIX COCTOSIHMH HA OCHOBE BEKTOPHBIX ONNTHUCCKHUX Blepeﬁ

Tumoger Koncmanmunosuy Kopoas', /1. /1. Peuwwemnuros’, E. A. Bawykesuu', T. FO. l'oay6esa’
! Cankr-ITerepGyprekuil rocynapersentbiil ynupepeuret, Cankr-Iletep6ypr, Poccust

B pa6ore ofcyxKaaioTest MOAXOAbI K peanusaluu Npouefypbl TOMOpaduy KBAHTOBBIX KYAUTHBIX COCTOSIHME, Ga3UCHBIMH
BEKTOPAMU TH/IbOEPTOBA NMPOCTPAHCTBA KOTOPBIX SIBJISLIOTCSI COCTOSIHUSI BEKTOPHbBIX ONTHUecKuX BUXpel. [lokasaner MeTonbl
TIOCTPOEHHsT Habopa CHMMETPHUUHBIX HH(popMannHoHHo-MoHbIX (SIC-POVM) onepaTopoB B UeThIpeXMepHOM MPOCTPAHCTBE
KYKBapTOB P NTOMOILM BbIGOpa JOBEPHTENLHOIO BEKTOpa U IPUMEHEHHs orlepatopoB capura ['eiisenbepra-Beis. JlaHHbIH
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MOAXOJ CPABHUBAETCS C [OCTPOEHHEM MOJHOrO Habopa B3aUMHO-HecMelleHHbIX 0Oasucos (MUB) aist KykBapTHOTO
NPOCTPAHCTBA BEKTOPHBIX OMTHUECKUX BUXPEL.

KatoueBble ciiopa: BekropHble ontudeckue BUXpu, Tomorpadust keantoporo cocrosinusi, MUB-namepenusi, SIC-
POVM oneparopbl.

C.7.6 O npo6aemax peajqu3aiui KBAHTOBBIX aJTOPUTMOB B HEMPEPBIBHBIX MEPEMEHHBIX,

Cmenan [ennadoesuq [pueopves’, E.A. Bawykesuy'
'Cankr-IlerepGyprekuii rocyaapersennbii yuuepeurer, Cankr-Ilerepoypr, Poccus

B nauHoi pabote paccMaTpPHBAETCS TOAXOM K TIOCTPOEHHIO aJrOPUTMOB B HETIPePLIBHBIX e peMEHHBIX, TAKUX KaK aJTOPUTMBI
I'posepa, Jloitua-Moxu, Basupanu, B HelpepLIBHBIX MepeMeHHBIX, KOTOPbI HUBEIMPYeT Hel0CTaTKU HX IUCKPETHBIX aHAIOTOB:
HaKOTIJIeHHe OMNOOK U CIOXKHOCTE peasmaaimy. CylecTByomie (hopMyTHPOBKH COJlepsKaT orepaTop MPOEKIHH Ha (a3oBoe
TIPOCTPAHCTBO. HJTH MOCTPOECHUA TAKOTO orepatopa HEO6XOIH/TMO WMeTb BO3MOMKHOCTE BBLITIONTHATL HEJHHEHHLIE oriepanuu ¢
BBICOKOH TOYHOCTbBIO, YTO JeJIaeT peasM3alliio airopuTMOB KpailHe HeTpUBHa/NbHOH 3ajnadedt. [lpennaraercs ncnosb3oBath
HErayCccoBbl COCTOSIHUSI B KAUECTBE PECYPCHBIX COCTOSTHUH.
KiitoueBbie cjioBa: HenpepbiBHbIE [IePeMEHHbIE, KBAHTOBbIE aJrOPUTMbI, aJAroputM ['poBepa, HerayccoBbl COCTOSHUSI,

Oreparop MpoeKLuH.

C.7.7 AHanv3 BIVUSIHUS CTPYKTYPbI BXOJHBIX COCTOSIHUI HA BBIYUCIUTEIBHBIE PECYPChI B 3aaue 6030HHOTO
COMIJIMHIA

Kawnna Cypernosna Kapanemsn, E. H. bawnarkosa, T. FO. lNoaybesa
Cankr-IletepOyprekuil rocynapertBeHHbi yuusepcuret, Cankt-Ilerepbypr, Pocens

JloKsa MOCBSAIIEH CPABHUTENLHOMY aHANHM3y pecypcHOH 3(h(eKTHBHOCTH B 3afade GO30HHOTO CIMILTHHTA TS PA3THIHBIX
THTOB BXOJHBIX COCTOSTHHH. PaccmaTpuBaioTcst TpH Kjacca KBAHTOBBIX COCTOSTHWH: OAHO(OTOHHBIE COCTOSTHHSI, CiKaThle
COCTOSTHHST OCLIJIISITOPOB M CxkaTble cocTostHusl Poka. OCHOBHOE BHUMAHHE YJe/IsIeTCsT KOMHIECTBEHHOH OLleHKe pecypCHON
5(PeKTUBHOCTH, TIOJ KOTOPOH TTOHNMAETCs CITOCOGHOCTD OCTHYb 3aaHHON BHIUUCIUTENBHON CIOXKHOCTH MPH MUHHMH3ALAH
IKCIEPUMEHTANbHbBIX 3aTPAT TAKMX KAK YHCJO MCIIOJb3YEMbIX MOJ, CPEHEH SHEPIUM BXOJHONO COCTOSIHUSA M TPeBGOBaHMS K
3(h(heKTUBHOCTH IETEKTUPOBAHUS.
K/modeBble c/ioBa: cxKaTble COCTOSIHUS OCIMJUISITOPOB, C2KaThble cocTosiHUsE PoKa, 0HO(OTOHHBIE COCTOSTHUS,

6030HHBIH COMIIJHHT

C.7.8 llpenesbl npuMEeHUMOCTH TEOPHH BO3MYLIIEHUI TPU ONTMCAHUU PACTIPOCTPAHEHNSI MHOTOMOJ0BOTO CBETa
B ONTHYECKUX Pe30HATOpax ¢ aucnepcuen

Hanun Muxainosuy Masewues'?, K. C. Tuxonos??, B. A. Apepuenko®

1 MocCKOBCKHI (PU3UKO-TEXHHUECKHH UHCTUTYT, MockBa, Poccus

2 Poccurickuit kBaHTOBBIH 1IeHTP, MockBa, Poccus

3 Cankr-IlerepOyprekuii rocynapetBennbiil ynusepeutet, Cankr-1letep6ypr, Poccus
B HaCTOﬂHLeT/UT pa60Te ACCJIEyeTCsd TTPUMEHUMOCTL TEOPUH BO3MyU_[eHT/H;I K OMHUCaHWIO pacnpoCcTpaHeHWd MHOTOMOAOBBIX
OTITHYCCKUX HUMITyJIbCOB B pe€30OHaTope C L[chepcneﬁ TPYNIOBBIX CKOpOCTeI;I. HOILXOZ[ OCHOBAH Ha CPaBHEHHWW TOYHOTO
KJIaCCUIECKOT0 pelIeHUs C peIIeHHEM B paMKaX TeOpPUH BOSMy[U,eHI/H/OT. Ha ocnose atoro IMOJTYdeH KOJTHIECTBEHHBIN KpHTepI/H/UT,
CBﬂSbIBaIO[HI/IfI rpaHuibl NPUMEHUMOCTH METOda C mnapaMmeTpamMu CHUCTEMbl W 38,718}0&11/11/”1 OTITUMAJILHOE YUCJO TIOPAAKOB
BO3MylLleHHus1. B kauecTBe npumepa pacCMOTPeH ONTHYECKU TapaMeTPUUeCKUll FeHepaTop ¢ CHHXPOHHOH HaKauKol.
Kuntouebie cnioBa: KsantoBasi ontuka, Cxxkatblit cBet, MHOroMoi0B0€e uaJyueHue, Jlucnepceust rpynnoBbix
ckopoctelt, Teopus BosmylileHHH
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Cekuusn 8

TexHo10rMKM MUKPO- U HAHOCTPYKTYPUPOBAHUS

YcrHble fokaaapl

8.1 PerHKXUHUPHHT HITAMIOBOTO 3JEKTPOHHO-TIyYKOBOTO HaHoautorpada (/lpuerauiernoill)
Haymos Andpeii Bumaavesut, 0.Q).-M.H., 4aeH-Koppecnondenm PAH

Dusnueckuit unctutyT uM. I1. H. Jle6enesa PAH, Mocksa
MIIT'Y, Mocksa

8.2 [IByXc/10HHbIE PErUCTPUPYIOILUE CPEbl 1151 1a3€PHOH 3anucH AU PAKUMOHHBIX U MACKUPYIOLLUX CTPYKTYP
(IIpuerawennolii)

Buxmop llasaosuu Kopoavkos, d. m. u., /[.A. beaoycos, P.H. Kyu, [I.E. Kanycmuna, A. H. Maroiues,
KA. Okompyo
WMuctutyr aBromatuku 1 ssaekrpomerpun CO PAH, Hoeocu6upcek, Poccust

[I1€HKH MeTa/IoB aKTHBHO MCIOJIB3YIOTCS B KAUECTBE PETHCTPUPYIOILUX CPe/l B TEXHONOIHH U3TOTOBJICHHUS
AMIUTUTYHBIX AU PaAKIIHOHHBIX H MACKHPYIOLIHX CTPYKTYp. B HacTosee Bpemst HanGosee pacnpocTpaHEHHBIM
MaTtepHaoM A1st (GOPMUPOBAHHS TAKHX CTPYKTYP SBJSIIOTCS TUIEHKH Xpoma. TeM He MeHee 3aj1aua pa3paboTKH 1
MCCJIeI0BAHHST HOBBIX MJIEHOUHBIX PETHCTPUPYIOLLUX Cpe/l JUist 6e3pe3UCTHOM Jla3epHOH 3alMCH SIBJISICTCS
aKTyaJibHOH. B nocsieiHee BpeMst aKTHBHO MUCCJIEIYIOTCS] TEPMOXUMHYECKAs! JJa3epHasl 3alMCh Ha JABYXCJIOHHBIX
mMarepuaJax, B UaCTHOCTH C TIOKPOBHBIM ¢JIoeM KpeMHHUs1. B 0Kk1a/1e caenan 0630p pesy/ibTaToB paboT B JaHHOH
00J1aCTH, BBINOJIHEHHbIX B Poccuu 1 3a pyGexKoM 3a nocsieiHie rojibl. PaceMoTpeHbl eperneKTHBbl TPUMEHEHHS
JIBYXCJIOUHBIX CPeJl U1l H3TOTOBJEHHS PA3JIMUHbIX IM(DPAKIIMOHHBIX CTPYKTYP, KOMIBIOTE€PHO - CHHTE3HPOBAHHBIX
roJIOrPaMM H KOOPAMHATHO -U3MEPHUTE/bHBIX LLIKAJ.

KimtoueBble cioBa: JIByxcJoiinble cpefibl, TepMoxumuueckas jiazepHasi 3anuch, JludpakiinoHHble CTPYKTYphl,
KoMIibioTepHO-CHHTE3UPOBAHHbIE [OA0rPaMMbl, KOOPAHHATHO-U3MEPUTE/IbHbBIE LLIKAJbL.

8.3 JlazepHast uHXKeHepHsI MOBEPXHOCTH KPEMHHUS ISl pacuiupennst MHppakpacHoi PoTOUYBCTBUTENLHOCTH

Buxmopus Heopesna [psxuna', I1. A. lareykux', /1. E. Tkauyk', A. A. llepcmobumos’,

A. P. Axmamxanos’, C. H. Kyopswos'*

' IHCTHTYT €CTEeCTBEHHbIX HAYK M MATeMATHKK, Y PaibCKui denepanbHblil yuupepeurer, EkaTepunoypr,
Poccus

2 Ousnueckuit unetutyt uM. [1. H. JleGenena, Mocksa, Poccus

MmnysbeHoe nazepHoe obJjydeHue — MEPCIEKTHUBHbIE METOJ CO3AAHUS COBPEMEHHBIX ONTOIJEKTPOHHBIX KOMIOHEHTOB,
MHTEIPUPYEMBIX B KPEMHUEBYIO MUKPO- U HAHOI/JEKTPOHUKY. CUJbHOHEPABHOBECHBIE YCJAOBHUS MPU BO3AEHCTBUM JA3€PHOIO
MMITyJIbCa MPUBOAAT K CTPYKTYPUPOBAHUIC MOBEPXHOCTH KDPEMHMSI M BHEJIPEHHIO BBICOKOH KOHIIEHTpALMH MpHMeceH
(cBepxJiernpoBaHue ) U3 HAHECEHHOH Ha TIOBEPXHOCTh TOHKOH MeTa/yInYecKoi mieHKH. KoHTposib Ipoliecca BO3MOXKEH 32 CHET
H3MeHeHHsT TapaMeTpoB ATHTELHOCTH UMITYJIbCa W TIJIOTHOCTH SHEPTHH H3nmydeHnst. HanoceKyHaHbIE HMITYTBCH TPHBOAAT K
TJy60KOMY JIETHPOBAHHIO, (PeMTOCEKYHAHBlE — K TMOBEPXHOCTHOMY CTPYKTypHpoBaHHio. O6pasylolifecs: TpUMeCHbBIE 30HBI
00€eCIIeunBaloT BHYTPH3OHHOE TIOMJIONIeHHe (DOTOHOB W (POTOOTKJANK KpeMHHsT Bo BceM OmmxnHeM WK-muamasone.
[TpomeMoHCTpHpOBaHa BO3MOYKHOCTb CO3AAHUS HAa OCHOBE MORH(HIMPOBAHHOW TacTHHBEI Kpemuusi MK-dortogerexropa ¢
dorouyseruTesbHOCTRIO 10-100 MA/BT Ha agmne Bosmbl 1550 M.
Katouesnbie cnoBa: ®otonnka, OnTosnekTponnka, Jlaseproe crpykryprupoBanne, ONTHUECKOE JIETHPOBaHHE,

KpemnneBas anekTpoHnka
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8.4 JlazepHasi MUKpO- 1 HaHO(aGpUKaLMs CEHCOPHbIX M1aTHOPM /151 ONTUYECKOTO U JNEKTPOXUMHUUYECKOI0
onpejaeneHusi 6MOreHHbIX aMMHOB

Eseenus Mycaesna Xatipyaauna', /1.B. llasros', A.C. Jleswakosa?, I0O.M. bopodaenko!, E. B. Muyaii’,
FO.H. Kyavuun, A.A. Kyumuocar'

" Uncrutyr aBromatrku v niporieccos ynpasyenust JIBO PAH, Baagusocrok, Poccust

? Cankr-TTerepoyprekuii locymapersennsiii Yuusepcurer, Caukr-IlerepGypr, Poccus

B paGore mpencTaB/ieHBl Ja3epHbIe TOAXOAB K CO3MAHWIO CEHCOPHBIX TMJIATGOPM i ONMpesiesieHHss OMOT€HHBIX aMHHOB.
PaccMotpenbl heMTOCEKyHIHAS MeyaTh MJ1a3MOHHBIX METATIOBEPXHOCTEN Ha TJIEHKAX 30/10Ta U cepebpa Jifisl CIEeKTPOCKONHH
TUIaHTCKOTO KOMOMHALIMOHHOTO pacCesiHdsi CBeTa, a TaKKe Ja3epHO-UHAYUMPOBAHHBIH CHHTE3 HUKEJb-IPapeHOBbIX
9JE€KTPOJOB U 30J10TO-MOAM(PUUUPOBAHHBIX  3JEKTPOJOB HA OCHOBE JIA3€PHO-UHAYLIUPOBAHHOTO  rpacdeHa /g
9JIEKTPOXUMUUECKOr0 1€ TEKTUPOBAHUSA. Pe3y/ibTaThl AEMOHCTPUPYIOT EPCIEKTUBHOCTD MACLITAOUPYEMOI 1a3ePHOU MUKPO- U
HaHO(aGpUKAINH AJIsT SKCIIPECC-CEHCOPOB MUIIEBOTO H GHOMEINLIHCKOrO KOHTPOJISI.
Karouesbie cioBa: Jlazepuas cdadpukauus, [laasmonnble metanoBepxuoctu, CreKTPOCKONUSI TUTAHTCKOTO

KOMOUHALUOHHOTO PacCesiHusl CBETa, DNEKTPOXUMHUYECKHE CEHCOPI

8.5 Co3nanune noJisipu3alMOHHbBIX ONTHYECKUX YCTPOUCTB HA OCHOBE MJIEHOK XATbKOM€HHIHbBIX
CTEKJI000pa3HbIX NOJYNPOBOIHUKOB (DEMTOCEKYHAHBIM JIA3€PHbLIM U3Jy4eHNEM

mumpuii Baaepvesuu Hlyaeiiko’, IL1T. [Taxorvuyx'?, [I.A. Nomaskun’?, I[1.H. Jlazapenko?®,

C.A. Kosoxun® I1.K. Kawrkapos'*

' MockoBckuii rocynapeTeeHnbiil ynusepeurer umendn M.B. Jlomonocosa, Mocksa, Poccusi

2 Ousnueckuil uacturyT uM. [1.H. Jle6enesa PAH, Mocksa, Poccust

SHUY « MHUIT», 3esenorpan, Poccus

UncrutyT o61iei 1 Heopranudeckoi xumuu umenn H.C. Kyprakosa PAH, Mocksa, Poccusi @usnueckuii
unctutyT UM. [1.H. Jle6eneBa PAH, Mocksa, Poccust

SHULL «KypuaToBckuii uneturyt», Mocksa, Poccus

B paGore npoaeMOHCTPUPOBAHA BO3MOXKHOCTb (DOPMHPOBAHUS CYOMUKDOHHBIX ONTHUECKU aHU3OTPONHbBIX Jla3€pHO-
MHIYIHPOBAHHBIX I1€PUOANIECKHX IOBepXHOCTHHIX CTPyKTyp (JIMIIIIC) Ha nyeHKax XaJbKOTeHHIHBIX CTEKI00Opa3HBIX
nosynpoBoaHukoB (XCIT), a Takke yrpaB/eHHs] ONTHYECKUM 3alla3iblBAHHEM U OPUEHTALMEH OCH AHU30TPONHUU B 3ITHX
CTPYKTypax MyTeM W3MeHeHHs TapaMeTpoB Jjazeproro obaydenus. [TogoGuuie JIMITCC na XCIT moryT HaliTh mpriMeHeHHe B
KavyeCTBe OCHOBBI HHTEIPHPOBAHHBIX OTTHYECKHX YCTPOWCTB JIsT OJIVM¥KHEro WH(ppaKpacHOTo AuanazoHa. JIJis MoBBIIIEHHS
ONTHYECKOH aHWU30TPOIMH CTPYKTYpP HaMH INpeJIoKeH IMOIXOJ, BKJ/IOYAIOLIMH Moc/e10BaTe/IbHOe OCaKIeHHe W JladepHoe
obmydenne cqoeB XCII, depemyoumxcsi ¢ Mpo3padHbIMKM  Pa3feNHTENbHBIME CJIOSIMH, 0GJaJAI0UMMH  OTJIHIAIOLINMCS
noKasaresaeM npeaoMaeHusl.
KatoueBble cjl0Ba: Xa bKOreHUAHBIE CTEKI006pa3HEIe TOMYTTPOBOAHIKH, (heMTOCEKYHAHOE J1a3epPHOe U3JIyHeHHe,

OTITHYECKasT aHW30TPOTHSI.

8.6 JlazepHblii cMHTE3 3/1eKTPOXUMUUECKUX CEHCOPOB U3 Iy0OOKUX 3BTEKTHUECKUX PACTBOPUTENEN

Jeswakosa Arexcandpa Cepeeesna, . x. n."?, E. T. Camoinos®®, M. B. Kanesa?,

EM. Xaipyarruna®

! Cankr-TlerepOyprekuii rocyaapersennbiil yuusepceurer, Cankr-ITerepGypr, Poccus

? Ouznko-rexuuueckui uuetuTyT iMenu A.®. Modde PAH, Cankr-TTerepOypr, Poccus

S DeepanbHOe rOCyIaPCTBEHHOE BI0IXKETHOE YUPEXKAEHHE HAYKH FIHCTUTYT aBTOMATHKH M IIPOLECCOB

yrpasJsenus J{anbHeBocTouHOro oTAe eHus Poccuiickol akanemuu Hayk, Baaausoctok, Poccust
B nanHoit paGore mnpeacTaB/ieH METO[ JIA3€PHOTO CHHTE3a METa/UIM4ECKHX CTPYKTYP H3 IJIyOOKHX 3IBTEKTHYECKHX
pactBoputesiedl (I'DP) 1 co3nanust 3eKTPOXHMHIECKHX CEHCOPOB Ha THOKWX MoMUMepHbIX nopioxkax ([T2H, T13T, T1N).
Vcrnomb3oBato JazepHo -UHAYIMPOBAHHOE OCAKICHWE W3 JKHAKOH (askl, ONTHMHU3HpOBaHHoe MerogoMm Hesmepa-Muga.
[TonyyeHHble ruOKHe 3JMeKTPOAbl 00JAJAOT BLICOKOM 2JEKTPOMPOBOAHOCTBIO M MEXaHHYeCKOH CTaGUNBbHOCThIO.
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PaszpabotaHHblii 0AX0 NO3BOASAET U3rOTABAUBATL GeCepMeHTHbIE CEHCOPbl U KOMITOHEHTbI THOKON 3JIEKTPOHUKH C BHICOKOH
3¢ PeKTUBHOCTEIO U MACIITAGHPYEMOCTBIO.

Karouesble cioBa: JlasepHblil cuHTe3, 3JeKTPOXUMUYECKUE CEHCOPBI, IyOOKHEe IBTEKTHUEeCKHE PACTBOPUTEH, THOKHE
MOJJIOXKKH, AU3aHH SKCIePUMEHTA.

8.7 q)Ole/l[)OBaH]/le H NEePEHOC TOMOJOIrMYECKOro pucyHka ¢ HcnoJib30BaHueM XajJdbKOr¢eHUJHbIX MJICHOK B
KadyecTBe pCSP[CTPlBHOﬁ MacCKH

SAna Cepeeesna Jlebedesa', O.M. Kywenko?, AJI. Cunervnur?, H.A. bydaeosckui®, M.IT. Cuaes'?,
[LH. Jlusaperko!

| HauuoHanbHbIl HecaenoBaTenbekuil yHuBepeureT « MU T», Mocksa, Poccus

2 Yuupepcurer UTMO, Caukr-Iletep6ypr, Poccus

3 @usnueckuit unerutyt um. [1.H. Jlebenera PAH, Mocksa, Poccus

B pa6ote npejcrapjienbl pe3yibTaThl pa3paboTKK U MPAKTHYECKON pPeasiu3aluid MeTo/1a Jla3e pHoil iutorpaduu ¢ npuMeHeHueM
TOHKHX TIJIEHOK XaJIbKOTeHHAHOTO (hazonepeMenHoro Matepuana (PCM — phase change materials) Ge2Sb2Teb. Jlokanbuas
JlazepHasi KPUCTAJIM3AllUs MJEHOK HenpepbiBHBIM (532 HM) u demrocekyHanbiM (800 HM) H3IyueHHEM B COYETAHHU C
CeJIEKTHBHBIM KMIKOCTHBIM TpaBijieHneM GST225 u myia3aMoXMMHYeCKHM TpaBjeHHEM KPEeMHHEBOH MOIOXKKH T03BOJIHIIA
copMupoBaTh pesbed ¢ IMUPHHOH JUHHM BIjoTh A0 ~ 0,5 MKM. [lpensoykeHHBIH TOAXoi o6ecredydBaeT BO3MOXKHOCTD
6e3MacoYHOTO TPOTOTUITHPOBAHHSI I[IepeCTPAuBAEMBIX 3IJEMEHTOB HHTErPaNbHON (DOTOHHKH, METATlOBEPXHOCTEH U
HelpOMOP(MHbIX cucTeM ©6e3 MpPUMEHeHUsi J0pPOrocTosiliux GorowabaoHos u  Y®P-o6opynoBaHusi, UTO JIeJaeT ero
MepCreKTHBHLIM HHCTPYMEHTOM /151 ObICTPON pa3paboTKU MepecTpanBaeMbiX (POTOHHBIX CTPYKTYP.

KsttoueBble cioBa: hazonepeMeHHbIe MaTepHasbl, CeJIEKTUBHOE TpaBJeHHe, KIAKOCTHOE XHMIUECKOe TpaBJieHVe, aszepHast
MopHUKaIysi, GeamMacoqHast JUTOrpadusl.

8.8 lnnamunKa nepruoanMuecKkoro B3pbIBHOTO BCKUNaHUS CPe/ibl BOKPYT HAHOYACTULBI TPU HAHOCEKYHAHOM
J1a3€PHOM 00/yueHUH

Anacmacust Baaoumuposta Benedukmosa, H. M. Kucasikos, A. fO. Baacos, B. FO. Beneduxkmos
Cankr-Ilerepbyprekuii 'ocynapctBennniit Yuusepcuret, Cankt-Iletep6ypr, Poccus

CreHoBble JOKJA/IbI

C.8.1 Myabtunepuoansbie JIMIC Ha TOHKHX NIEHKAX THTaHA: KOHTPOJb NEPUOJA U OPUEHTALUU CTPYKTYP

Anexcandpa Arexceesna Mawapckas', M. /1. Bacuaves', M. T. Bopooves?, /I.A. Cunes’
"'Yuusepcumem HTMO, Cankm-Ilemepoype, Poccus
2 Pecypennitl yenmp Hayunoeo napka CII6TY PI] PMuKT, Cankm-ITemepoype, Poccus
l_[OJ'[yqubI OJITHOMEpHBIE W JABYMEPHBIC MYJLTUNECPUOAHBIEC JA3€PHO-UHAYIUPOBAHHBIC TIOBEPXHOCTHBIEC TI€PUOINYCCKAEC
ctpykTypsl (JIMIIIIC) ¢ paznuanoit opuenTaunell TOBTOPHLIM SKCITOHHPOBAHMEM KBAPLEBOH TOAMIOKKH C THTAHOBOH MEHKOM

(30 um) HaHoCeKyHAHbIMU UMITyAbcamu. Hakiou o6pasua ot O 1o 30 rpaaycoB no3BodisieT ynpasJsits nepuojom ot 720+20 um
n0 840420 um jys JIMIITIC, dopMHPYIOIIHXCS TepleHIMKYAIpPHO HampaBJIeHH0 CKaHHpoBaHus. [lpeaBapuTesbHO
chopMUpOBaHHasT OTHOMEPHAs PEILETKA BJIMSIET Ha TapaMeTPhl ABYMEPHOTO peJjibeda, a OBOPOT MOJYBOJHOBOH MJIACTHHBI —
Ha OPHEHTAIHIO CTPYKTYpP M TO3BOJSIET BOCTIPOM3BOAHTL OPTOTOHAMLHO M TeKCaroHaNbHO CHMMETPHUHBIE CTPYKTYPBI TPH
TTOBTOPHOM 3KCTIOHHpoBanuH. [ [pogeMoHCTpHpOBaHa BO3MOKHOCTb MaCIITaONPOBAHHS 3AMHCAHHLIX CTPYKTYD, H BO3MOXKHOCTE
(hopMHpPOBAHHUST CTPYKTYp TIPH TPOHHOM W UeTBEPHOM 3KCIIOHMPOBAHWH TIMEHKH. Pe3ynbTaThl 3HAUMMBI J/IST YTIPABJSEMOTO
MUKPOCTPYKTYPUPOBAHUS TIOBEPXHOCTEH 1Sl J1a3MOHHbIX TPUMEHEHHUH.
Katouesnie cnosa: JIUIITIC, HaHOCTPYKTYpEI, TOHKHE TIIEHKH, MyJTbTHIIEPHOAHEIE PeIIeTKH, 2.5D cTpyKTyprpoBanie
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Cexkuusna 9
Ludpoas ronorpacdusi u MmeToabl BU3yaau3alMu

YcrHble fokaaapl
9.1 lNMonBonHas uudposas rojorpadus 4acTuil B apKTUUECKUX HccaenoBauusx (/lpuesawiertolil)

Bukmop Basrenmunosuy émun, K.¢p.-M.H., 0OUeHmM, nepsuii nPOPeKmop
HauuoHnanbubli uccaenoBareabCkiil TOMCKUE rocynapcTBeHHbIH yHUBepeuTteT, Tomek, Poccus

9.2 [lpyuHuun raHTOMHOH BU3yaM3aLMH B ONITHYECKOH MUKPOCKOIUH

Andpeti Muxatirosuu Boionsuues'?, H. H. Jasiemuun'?, A. C. Quprun'?

" Uucruryt dusuku um. J1.B. Kupenckoro, ®ULL KHLL CO PAH, Kpachosipck, Poccust

2 Cubupckuii heepabhbiil yuusepeuret, Kpachosipek, Poccust

¥ MocKOBCKuiT rocyapeTBenbiil ynuepeutet umenn M.B. Jlomorocosa, Mocksa, Poccust

Texnuka onTH4eCKOH MMKPOCKONHHM MOAU(HUUMPOBAHA C HCMONb30BAHHEM MPUHLMNA (AHTOMHOH BHU3yalU3alMH, KOTOPLIN
OCHOBAH Ha M3MEpEHUH KOpPPeJSILMOHHON (DYHKIMH HHTEHCHBHOCTH W 006JIafaeT psiIOM JOCTOHHCTB IO CPABHEHHIO C
TPaJULIHOHHBIM H300paxKeHueM. Mcenen0BaHbl 3aBUCUMOCTH KaueCcTBa U KOHTPACTA H300paKeHHsl OT NOJI0KeHUs1 00bEKTUBOB
MUKPOCKONA B CPAaBHEHMM CO CTaHAAPTHOH ONTUYeCKOH MHKpockomued. OmpejeseHa po/b ONTHYECKUX 3JEMEHTOB B
dopmupoBanne Hu300pakeHHs B (DAHTOMHOH MHKPOCKONHH. [lpeyioykeHa TICEBJO-OJHONMKCEIbHAS —BH3yaJH3allvH,
COKpalllalolliasi BpeMsi BOCCTaHOBJIEHHs] H300paKeHHsl. PesysnbTaThl HCCIEIOBAHME JEMOHCTPHPYIOT MepPCHeKTHBHOCTD
PAa3BHTOrO TTOXOAA.
KumogeBble cnoBa: OnTruyeckast MUKpocKomust, PanToMuas BU3yanusauust, OfHOMUKCebHAs BU3yaIH3alus,

Koppesasiuuu uurencusHocTH, ['iyGHHa pe3KOCTH.

9.3 HeoH03HAYHOCTb MHTEPNPETALIMH PEKOHCTPYUPOBAHHBIX LM(PPOBBIX rOJOrPaMM U UX 0COOEHHOCTH:
00630p METOI0B PEKOHCTPYKIUU

Andped llemposuy Sunosves, H. H. Jlanun
HuxxeropoJckuil rocyiapcTBeHHbIH refaroruieckuil yuupepeuteT uM. K. Mununa (MuHUHCKUE
yuusepcutet), Huxxuuit Hosropos, Poccust

Ha npumepe, 06111e10CTyNHbIX LIHGPOBbIX POJOIPAMM U3 OTKPbIThIX HCTOYHUKOB, PACCMATPUBAIOTCS apTe(aKThl, BO3HUKAIOLLIHE
B IIPOLIECCE BOCCTAHOBJIEHUS (PEKOHCTPYKIIMH ), KOTOPBIE SIBJISIIOTCSI COMYTCTBYIOLIEH MHAOPMALMH U HE YUUTHIBAIOTCS [PU
naNbHeHIIIel HHTEPIpeTALUU 3a(hHKCHPOBAHHBIX COObITHI. [1peyiokeH ajroputM MaciraGupoBaHust HHGPOBBIX IOJIOrPAMM
JJIA ﬂpeZ[BapHTeJTbHOT/UT OIIEHKH KOPPEKTHOCTH JAHHDBIX.

KatoueBble cioBa: Onruka, Lludposast rosorpadusi, Apredaktsbl peKOHCTPYKLIHH FOJOrPAMMBI

9.4 IpyxnanHHOBOIHOBaS LM poBas rojorpaduueckas uHTepdhepoMeTpUs U CUCTEMA JTA3EPHOTO
CKAHUPOBAHHUSA B IMArHOCTHKE MEPBON CTEHKU Tokamaka [nooyc-M2

quec CKCCCHKO, K. (h.-m. H.!, A.A. 2 JLH. Eaeu?, A.M. Koo ,

Heops Bawecaasosuu Arekceenko, k. p.-m. 1.', A.A. Beaokyp?, I.H. Eaey?, A.M. Kowcesrnurkosa'
.C. Meosedes?, A.I'. Pazdotapun?, JI.A. Crueupes’

O.C. Medsedes?, A.I'. Pazdot 2, JLA. C 2

! Banruiickuil enepasbHbiil yHuBepeuTet uMenn Mimvanyuina Kaura, Kamununrpan, Poceust

? ®usuko-rexuuueckuil kHCTHTYT UM. A.D. Modde, Cankr-ITerepbypr, Poccust

B pa6ote omuceBaeTcst MeTos LH(poBO# rosiorpadudeckor nHTepdepomerprn (JILII'M) B couetanun ¢ TeXHHKON fa3epHOTO
ckannpoBauns (JIMJAP) nist olleHKH cTemeHH HW3HOCA 3alIMTHOH CTEHKH IKCIEpHMEHTaTbHOTO TOKakMaka [yofyc-M2.
[IpenniorkeHHble TEXHHKH HMEIOT PA3HYIO YyBCTBUTEJNBLHOCTb M, TAKMM 00pa3oM, AOMOJHAIOT APYTr Apyra B 3ajadax OLEHKH
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U3MEeHEeHUH OBEPXHOCTH 0O PALLEHHbIX K /1a3Me 3aLIMTHBIX 3JeMEeHTOB ToKaMmaka. Jlonoanuresbno meton JIMIAP nossosser
NPOBECTH MepPBUYHblE U3MEPEHUS MPOCTPAHCTBEHHOH OpPUEHTAUMH MCCJAEIyEeMOro 3jeMeHTa JUif KoMIeHcaluu (DasoBoro
HaGera npu ucnoJb3oBauu texHuku JILITH, uyBCTBUTENBHOCTH KOTOPOH JOCTUraeT AECATKOB MUKPOH. JIAHHBIA MOAXOj
[03BOJIUT [IPOCTHIM COCOGOM OTKANUGPOBATH U3MEPHUTE/bHbIH KOMILIEKC [1PU POBEAEHUH HHTEP(EPEHIIMOHHbBIX U3MEPEHU.

Karouesbie cioBa: [{udposasi rosorpadus, uudposas ronorpaduueckasi uHtephepoMeTpusi, CHCTEMA JIA3€PHOT0
CKAHUPOBaAHMUS

9.5 Meton unudposoii rosorpacduueckoi HHTEPHEPOMETPHUH AJ1sl HCCEI0BAHUS T1a3Mbl HCKPOBBIX pa3psaoB

Anacmacus Muxatirosna Koscesnukosa', H. B. Arekceenko’
! Basrrriickuil hejiepabHbIi yHuBepcuTeT iMenn Mmmanyuia Kanra, Kasununrpas, Poccust

B paGore omnmchiBaeTcs METON IU(POBOH ToJorpadpuieckoll HHTep(HEPOMETPHH AJIsT HAGMIONEHHsT H OLEHKH ITapaMeTpoB
TUIa3MBI, (POPMHUPYIOIEHCS TPH aTMOC(ePHBIX YCJIOBUSIX B HMITYTbCHO -TI€ PHOMTIE CKOM peXKrUMe TeHepaly. [1yist uecsleioBaHust
BbIGpaHa MJjia3Ma MCKPOBOTO Pa3psifia, B TOM YHCe ¢ POPMHUPOBAHUEM aroKaMITHIeCKOro paspsina, KOTOpbie B ONTHIECKOM
JMarnasoHe HaOJIONEHNS SIBISIOTCS MPO3PAuHLIMU ((PasoBLIMU) 0ObeKTaMU. MeTON IeMOHCTPHPYET BO3MOMKHOCTE OLIEHKH
KOHLIEHTPALNH 3JIEKTPOHOB B TJIa3Me, a TAKyKe BH3ya/M3aluy BCeTo Mmpotiecca (hOpMHPOBAHUS ¥ TeTpajaliiil Paspsiaa.
Katouesble ciosa: [udporas ronorpacdus, rosorpadudeckasi HHTepdepoMeTpus, TI/lazMa UCKPOBOTO paspsia.

9.6 OcoGeHHOCTH annapaTHO peasn3alyy U aJropuTMOB 06paboOTKHU B MOJISIPU3aLIMOHHO-UYBCTBUTENbHOM
uudposom rojorpaMueckom MUKPOCKONe

Anrekcet Bukmoposuu Yeproix, B. P. I'pecoxo, T. B. Peayos, M. M. Cepeees, H. B. [lempos
Yuusepcurer UTMO, Cankr-Ilerep6ypr, Poccus

B paGore paccMaTpuBalOTCS acreKThbl CO3AaHUs MOJSPU3ALMOHHO-UYBCTBHTENLHOTO LH(PPOBOrO roforpapHueckoro
MHKpOCKONa [AJd KOJWYECTBEHHOro aHa/M3a aHU30TPOIIHbIX MI/IKpOO6beKTOB. HpeﬂCTaBﬂeHa annaparHas peaJqadsalus Ha
OCHOBe JIByXJIy4eBOro UHTep(epoMeTpa C pasjiefieHHeM M0JsIPU3aLUOHHBIX KOMIIOHEHT, 00eCleurBalolias pPerucTpanuio
LU(POBBIX TOJNOrPAMM, HEOOXOAUMbIX /1S BOCCTAHOBJEeHUs MaTpuubl /LkoHca. O6Cy:Kaat0TCd anropuTMUYeCKUe pPelleHHs:
TIPOLLElyPbl YUCIEHHOH PEKOHCTPYKIHMHI KOMIIJIEKCHBIX aAMILIUTYM, CTpaTerud Guibrpauud B Pypbe-06JacTu 1t TI0AABIEHHUST
hasoBoro miyMa W abeppalMil TPW COXpAHEHWH MPOCTPAHCTBEHHOTO paspellenus. [IpomeMOHCTPHpOBAHA BO3MOMKHOCTD
TTIOJTIYHEHHU ST KOJTMIECTBEHHBIX pacnpeﬂeﬂe}mﬁ KOMITOHEHT MaTpPUILbI ﬂ)KOHCa B pexXuMe peaJsibHOro BPEMEHH TIPH OCBEIICHUH
obpasna CGOKyCHPOBAHHBIM Ty4KOM OJIIKHEr0 WH(PAKpPacHOro JuanazoHa, ympasjsemoro ¢ momoupio KK
MPOCTPAHCTBEHHOTO MOy siTOpa cBeTa. Pe3ysbTaTbl MOKA3BIBAIOT, YTO ONTHMAJbHBIN BBIGOD TapameTpoB o6pabOTKH
MO3BOJIACT AOCTUYD BBICOKOH HYYBCTBUTECJIbHOCTH K MaJIokn HOJTHpHBElU,I/IOHHOIjI AHU3O0TPOIIUHA.
Karouesble cioa: Llndposas ronorpaduieckast mukpockonwst, [lonsipusauns, Konudecrsennas gaszopast

BU3yann3auus, Jlazepras o6padoTka.

9.7 l'unepcnekrpaibHas uddporas rosorpapus B SWIR-1nanasone 1151 aHaausa 6GU0J0rMYECKHX 00bEKTOB

Huxonait Onecosuu llpoxopenkos, M. A. Boavinckuil
HUY UTMO, Caukr-Ileteptypr, Poccus

Haunasi paGora nocBsillleHa UCCJeA0BAHUI0 BO3MOXKHOCTEN rUNepernekTpasbHoil Luhposod rosorpaduu B SWIR-nuanasoue
JJ1s1 OLIEHKH COCTOsiHUs1 Guosiornieckux o6bekTos. Ha 6asze unrepdepomerpa Maxa-1lensepa cobpana skcnepumeHTaabHas
YCTaHOBKA, MO3BOJISIIOLIAS PETUCTPUPOBATL TOJOIPAMMbBL PA3JIMUHBIX OHOJIOTHUECKHX 00pa3loB B CHEKTPaNbHOM JUANA30HE
1260—1360 um. [IpoBenen ammanTynHo-()a30BbId U CIIEKTpasbHbIE AHAJU3 3aperucTpUpoBaHHbLIX runepky6os. B pabore
TaKkKe 00CYKAATOTCST TTePCIIeKTHRLI TaTbHeHIIIero CoBe pIIeHCTBOBAHNS METOJIA.

KimroueBbIe c/ToBa: runepcrekTpanbHast g posast rosorpacust, SWIR, narepdepomerp
Maxa-Llennepa, 6rosorndeckre 06pasisl, AMITHTYIHO - (ha30BBIA aHAH3
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CreHpoBble TOKaA/bI

C.9.1 AHanu3 HeJTMHEHHO-YIIPYTUX CBOMCTB TPeX MOJMMEPHBIX MaTePUANOB Ha OCHOBE rojorpaduyeckoro
MOHHMTOPHUHTA COIUTOHOB Aedopmalu

A. B. beaawos, A. A. )Kuxopesa, A. M. beavmioxos, Hpurna Baadumuposua Cemenosa
Dusuko-rexHuyeckui HHCTUTYT UM. A.P. Modde PAH, Cankr-Iletep6ypr, Poccus

B pa6ore npoBejieHo uccaeoBaHnie HeJIMHERHBIX YeIMHEHHBIX BOJIH (COMUTOHOB ) iehOpMaLiKi B BOJIHOBOAX U3 TPEX LLIMPOKO
HCTIOJIb3yeMBIX TTOJIMMEPHBIX MaTepuasioB — mosuctuponaa, [IMMA u nosukapSonara. Peructpaiiyisi BOTHOBLIX KapPTHH B
BOJTHOBOJIAX ITPOU3BOIMIACH METOIOM BHEOCEBOH LU POBOH roJiorpaduieckol nHTe pdepomeTpin. Pyphbe-aHaN3 TTOTyUeHHBIX
JAHHBIX, CTJIAKWBAHHe W COBMeIlleHHe (ha3oBBIX MPohHIel MTO3BOININ TOCTPOUTE OMHYIO (DOPMY COJTMTOHOB, OTIPENETHTD HX
aMIIJINTYly W IIWPWHY. DBIIO MPOBEIeHO CpaBHEHHE MOJYIeHHBIX JAHHBIX C TEOPETHIECKWMH OIeHKAMU H peaysbTaTaMu
U3MEPEHUST JIMHEHHBIX W HEJMHEHHBIX MOJYJeH YIPYrocTH 3THX MAaTepHasioB, TOJAYyYE€HHBIX YJAbTPA3BYKOBbIM METOIOM,
OCHOBAHHOM Ha aKyCTOYIPYroM sddexre.
Katouesbie cioBa: Conuronbl gedopmaliuu, rosorpaduyeckasi uHTepPepoOMeTpusi, MOJUMEPHbIE MATEPUAJIbI.
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Cekuus 10
CoBpemMeHHble (hyHKIIMOHAJIbHbIE ONTHUYECKHE MATEPUAJIbl

YcrHble fokaaapl

10.1 lpsimas na3epHas MeTaNlIU3alUS KAK HOBAs TEXHOJIOTMS MPOU3BOJCTBA 3JEKTPOHUKY ([Ipuerauwierroltl)

Jloeynos Jles Cepeeesuy, k.x.4., A.B. Basuros, E. M. Xaiipyaruna, /[. C. [llecmakos,
E. A. Agpanaceesa, A. B, [urunuyx
YuuBepcurer UTMO, Cankr-IletepOypr

B paGore npeacraB/ieHbl MepBble LIArd MO BHEIPEHMIO TEXHOJOTMU [PSAMOH JIA3€PHON METa/IM3aLUUM B [PUKAAIHLIE H
npombiliieHHble 3aaadu. [Ipennoxena maciirabupyemasi METOAOIOTHSI, BK/IIOUYAIOLIAs] HAHECEHHE NYOOKOrO IBTEKTHUECKOTO
pactBopuresst MetonoM doctor blade Ha nomioxkku pasmepom go 100 x 100 MM ¥ MOC/TeyIONIYIO 3aMTHCh METHBIX CTPYKTYP
HeTpePBIBHBIM JIHOIHBIM JIa3ePOM C JUTHHOH BOJIHBI 450 HM. [1okasano, 4To TeXHOJIOTHs IPUMEHNMA JIs CO3/IaHHUsT TPOBOJISILIIX
3JIEMEHTOB, BOCTPEOOBAHHBIX B IPOTOTHIMPOBAHUM TI€UATHLIX IIaT, MexcoemuHeHuidl, RFID-xoMnoneHTOB W ru6Koi
3MeKTPOHUKH. OTHAeEHO pPACCMOTPEHO TpPHUMeHeHHe TEeXHOJOTHH AMsT CO3faHWsl KaTajJH3aTOpOB W CEHCOPOB It 3ajad
MHUKPODITIONHOTO CHHTE3a.

KatoueBbie ciioBa: psivast TazepHast MeTAITH3ALHST; TyOOKHe 9BTEKTHIECKHEe PACTBOPHTENH; MeHbIe CTPYKTYPHI; TeTaTHble
TJTaThl; MHOTOQYHKIHOHAIbHBIE MHKPOCHCTEMBI

10.2 dddekTbl camoBo3aeiicTBUS U IMHAMUYECKOH rosorpaduu B AMPy3MOHHO-JIErMPOBAHHBIX ME/bIO
KOHTPYIHTHbIX MOHOKpUCTaIaX HUobaTa autust ([lpuesauiernolil)

Cmanucaas Muxaiaosuy Hlandapos’, A. A. Koanarxos', 3. Komos', P. H. Anucumos’,
A. C. Akpecmuna’, H. H. Bypumos', H. H. [Toarosunxun', H.B. Cardun', M. Muwieas’
' ToMCKHIT TOCYIapCTBEHHBIH YHHBEPCHTET CHCTEM YIIPABJIEHHS U pafroseKTporrkH, Tomck, Poccust

OnucaHa TeXHOJOTHS TepMHIeCKOH auddysnu Memu B MaacTHHbl X- H Z-CPe30B MOHOKPHCTAJINYECKOTO HHOGATa JIUTHS
KOHTPYSHTHOTO cocTaBa. [lpefcTaBiieHbl pe3ynbTaThl SKCEPUMEHTATLHOTO HCC/IENIOBAHNS pacnpene/ieHHi KOHLEHTpalyH
HMOHOB Memw 110 TosiumHe mactuH LiNbO3:Cu n QopmMupoBaHus B HUX AHHAMHUYECKHX (hOTOPe(PAKTHBHBIX TOJIOTPAMM C
pA3JIMYHBIME [IPOCTPAHCTBEHHLIMU MepuoaaMu. K3yuenbl 0coGeHHOCTH 3(P¢EKTOB CAMOBO3NEHCTBUS LMJIMHAPUYECKUX H
/UM TUYECKHUX JIa3€PHbIX MYYKOB C /IMHOM BOJHbL 532 HM B crpykTypax LiNbO3:Cu.

Katouesbie cioBa: Tepmuueckas juddysusi, Huobar autus, @oropedpakruptbie rojorpammbl, CamoBo3jeHCTBIE
JIa3€ PHBIX Y4KOB.

10.3 Pazpa6oTKa 10CTYMHON CHCTEMbI HAHOUMTIPHHT JUTOrpadnu

A D. Tunoyarruna', /1. B. Munus?, B. A. llonosa', B. A. Acees’, H. B. Huxonopos', H. C. Myxur?,

A. M. Anexcees', Egeenuil Muxatirosuy Arexcees’

"Vausepeurer U TMO, Cankr-Ilerep6ypr, Poccust

2 Cankr-IlerepOyprekuil HALMOHAILHBLA HCCAEN0BATENBCKUA aKAAEMUYECKUI yHUBEPCUTET HMeru K. H.
Andéposa Poccuiickoii akanemun Hayk, Cankr-Iletep6ypr, Poccust

Hanoumnpunt sutorpadust (HWJI) mupoko npumMeHsieTcsi B MPOMBILIJIEHHOCTH AJIS HM3TOTOBJACHUST AU(PPAKLHOHHBIX
ONTHUECKUX 3/1EMEHTOB, MCIIOJb3yeMBIX B YCTDPOICTBAX JAOMOJHEHHOH peanbHOCTH. BMecTe ¢ TeM BBICOKAs CTOMMOCTb
JuTOorpaduueckoro o60pya0BaHUSl U PACXOJHBIX MaTepUaoB OFPAHUUMBAET MCIOJb30BAHHME JAHHOTO METOA B HAYUHbIX
uccaeoBannsix. B Hacrosuiell pabore mpenoken mporece HWJI, ocHoBaHHBIN WCKIIOUHTENBHO HA LTHPOKOIOCTYITHBIX
KOMITOHEHTaX IOTpeCHUTENbCKOTO  KJjacca. JKCIepUMeHTaslbHasi yCTaHOBKAa  Oblla  CKOHCTpyMpoBaHa Ha  6age
crepeosmrorpagnieckoro (SLA) 3D-npuHTepa, a B KawyecTBe pe3ncTa Oblia MCIodb3oBaHa mpo3padynas SLA cmosa.
Tectuposanue Ha cTpykType yray6aenuit DVD nucka nokasano BO3MOXHOCTb KOITMPOBAHUS 371eMeHTOB paaMepom 10 400 um.
HMaroroBnennast peruinka ANQPaKIHOHHOH PEIIETKH MPOAEMOHCTPHPOBAIa ONTHIECKHE XapaKTePHCTHKH, TPAKTHIeCKH He
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YCTyMaloLIie OPUTHHAJIBHOMY 00pasily, 4TO MOATBEPKAAET 3 PeKTUBHOCTL Pa3pabOTAHHOrO MOAXOAA Uit HKOHOMUYHOTO
[POM3BOACTBA HAHOCTPYKTYP.

KutoueBbie cyioBa: HAaHOUMIIPUHT siuTorpadusi, HaHohaGpuKalys, JUPPaAKIUOHHBIN ONTHYECKHUI JE€MEHT,
nudpakuuoHHast PeLIETKa, A0NOMHEHHAS] PEANbHOCTh

10.4 MoasipusaunonHo-da3oBbie NpeobpasoBaHusa U3TYUEHHUS € TOMOLILIO TONOJOTHUECKUX CTPYKTYP B
XMPaJbHbIX HEMATUUYECKUX XKHUAKUX KPUCTALIAX

Tuxon Badumosuy Pesyos', A. B. Yepnoix!, H. B. [lempos'?, T. Oprosad®

" Hatponasbnbiit ucesegobatesibekuil ynusepeurer UTMO, Caukr-Tlerep6ypr, Poccus
2 Tko.ia husuku, XapOUHCKHI NOJUTEeXHHYECKUH yHuBepcuTeT, Xapoun, Kuraii

¥ EpeBaHcKuii rocyiapcTBennbiii yuusepcuter, Epesan, Apmensi

B pafore paccmarpuBaercss MOJsIpH3AlMOHHO-(ha30Boe Tpeofpa3oBaHHe CBETOBLIX I10JIEH, TPOXOMINIIMX 4depe3
TOTIOJIOTHYECKHe CTPYKTYPBI B  XWpaJbHBIX HeMaTWHeCKHX JKHAKMX KpHcTa/miax. C  MOMOIUILI0  TTOJSIPU3aIiOHHOTO
roJiorpachuIeckKoro MHKPOCKOTA BOCCTaHABINBAIOTCS] 3JIeMEHTH MAaTPHIB JPKOHCA, OMACHIBAIOIINE JIOKANBHBIH OTITHYe CKHI
OTKJIMK MCCJIENyeMbIX CTPYKTyp. [lokaszaHo, 4TO TOPOHBI W POACTBEHHblE KOH(IUIYpALMM MOTYT TIPOSIBJASITE CBOKHCTBA
MPOCTPAHCTBEHHO-HEOAHOPOAHBIX  (hA30BO-MOJSPU3ALUOHHBIX  3JEMEHTOB,  MEPCINEKTHBHBIX  JIsT  (POPMHPOBAHUS
CTPYKTYPHPOBAHHBIX CBETOBBIX [OJIeH, BKIIOUAsl BUXPEBble MyUKU.
Katouesble cnoBa: JKujikue kpucrasuibl, XupasbHble HeMaTHKU, ToroJioruueckue CTpyKTypbl, TOPOHDL,

[Tonsipusaunonnas ronorpadus, [ludposas ronorpadus, Marpuua /konca, @azopas Mopyasuus

10.5 YnpouHeHHe ONTHYECKUX CTEKISTHHBIX 31€MEHTOB (JOTOHMKH METOJIOM HU3KOTEMIEepPaTypHOTO HOHHOTO
obmeHna ([/lpuerauiernnbiil)

Huxoaaii Barenmunosuy Hukonopos, B. A. [Tonosa, A. M. Arekcees, E. M. Asexcees
Yuupepcuter UTMO, Cankr-Iletep6ypr, Poccus

PaccMoTpeHbl  BOTIPOCHI  TTOBBITIEHHST MEXaHHUYECKOH, TePMHUECKOH W ONTHUECKOH TPOUHOCTH OTNTHYECKHX
CTEKJISIHHBIX 3JIeMEHTOB (POTOHUKH METOJI0M HoHHOro o6mena. Ilokasano, uto o6MeH HOHOB HATPHUs M3 CTeKJA HA
MOHbBI KaJiisl, pyOUIIUsl MK 11€3Us1 U3 paciylaBa CoJiel M03BOJseT CO3/[aBaTh B MOBEPXHOCTHOM CJI0€ ONTHUYECKHX
3JIEMEHTOB C:KUMAlole MeXaHWuecKue Harpskenus, jocturaioimpe eaunuil [Tla, koropele mnpuBomaT K
TMOBBILIIEHHIO MUKPOTBEPIOCTH, CTOMKOCTH K TEPMOY/IAPy U ONTHUECKOMH rpouHocTH. [1okazano, uto MeTo HOHHOTO
oOMeHa [03BOJIAET YIPOUHATH ONTHUUECKHE 3JE€MEHTbl, W3rOTOBJIEHHbIE M3 KJIACCHUECKHX CTEKOJ ONTUYECKUX
NPOMBILIJEHHBIX KATaJ0r0B, a TAKKe U3 aKTHBHBIX CTEKOJ (J1a3epHbIX, (GoTo-TepMO-pedpakTHBHLIX). [TokazaHo,
YTO MOHOOOMEHHAsi TEXHOJIOTHsl [03BOJIAET PEeasH30BbIBATH MOHOJUTHYIO MHTErpaluio BOJHOBOAHBIX U
rosiorpathuecKUx CTPYKTYp Ha €IMHOM MoyioxKKe Jyist 3anau AR-cuereM u HHTErpasbHOi (GOTOHHKH.

K.J'lIO'-IeBble ciaoBa: CTeksIHHBIE ONITHYECKHE 2JIEMEHTHI, Fonorpa(bnqecme 2JIEMEHTDLI Ha CTEKJIE, Hounbiit 06M6H,
ILH(b(by3HOHHbIe HalnpsKeHus, Mexanuueckast MPOYHOCTDL CTEKJIA, TepMI/I‘{eCKaH IMPOYHOCTD CTEKJIA, Onruyeckast [MPOYHOCTb
CTeKJia

10.6 Oco6enHoctu paccesiius rojaorpaduueckux anddysopos B (poro-T1epmMo-ped pakTHBHOM CTEKIE

Laspuu Muxaus Baadumuposuu'?, Posanos I1.K."2, [Ipoxoposa ¥.B.", Hukornopos H.B.?, Bopetiuio
A.C.!, [Toeooda A.TT.!

| Bantuiickuit rocyrapcTBeHHbIH TeXHHUECKHH YHHBepcHTeT « Boenmex» uM. JI.D. YetuHoBa, CaHKT-
[Terep6ypr, Poccus

2 HNY UTMO, Caukr-Iletep6ypr, Poccus

B paGote nccenoBansl 0COOEHHOCTH pacCesTHUS Ja3epHOTO M3/yUeHHsT ToJoTpa(UIecKUMH U Qy30paMy, 3aTHCaHHBIMY B
(boTO-TepPMO-pedpaKkTHBHOM CTeKse. PaccMOTPeHB! METORB (POPMUPOBaHHST A ((hy30pOB METOIOM TosorpadmiecKon 3amucH
W BJHSHHE TIapaMeTpoB HHTep(epeHIMOHHOW CTPYKTypbl Ha YIVIOBBIE XapaKTepuCTHKH paccesunsi. [lposenén ananms
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pacnpeieseHusi MHTEHCUBHOCTH PACCESIHHOIO M3/1ydeHHst B 3aBUCHMOCTH OT JYIHHbL BOJIHBI U PEOMETPUH 3aMIHCAHHON CTPYKTYPbL.
OKCNepUMeHTANbHO TMOKA3aHA BO3MOXKHOCTh (DOPMUPOBAHUS YCTOHUUBBIX Trosorpaduueckux AM(pdy3opoB ¢ 3aJaHHbIMU
napameTpamu paccesiHus Vsl IPUMEHEHUS B JIa3ePHBIX CUCTEMAX, 3a/1a4aX FOMOIeHH3AIIUH H3J/yYeHUS M OIITHYECKOil 06paboTKH
Ty4YKOB.

Karouesble cioBa: rosorpaduueckuii npuddysop; horo-repMo-pedpakTiBHOE CTEKIO; roJorpacduieckas 3anuch;
0G'bEMHbBIE FOJI0rPAMMbL; J1A3€PHbIE CHCTEMBL; AN PAKLUOHHbIE CTPYKTYPHL.

10.7 BavsiHie NOCTOSIHHOT'O MAarHUTHOTO NOJISl HA ONTHUYECKHUE Nepexobl B KpucTraaiax GaP

Anna Apkadeesna CKBOpLO8Q
MoCKOBCKHI MOJIMTeXHHUeCKHH yHHBepcHTeT, MockBa, Poccust

JlanHast pabora Mpojo/DKaeT HMCC/IEI0BAaHUS MarHHTOCTHMYJIMPOBAHHBIX MPOLECCOB B JIETHPOBAaHHBIX o6pasuax ocduia
rannusl. VsnasanbHo HamMu 6bII0 06GHAPYKEHO BJIMSIHHE MTPeBAPHTEbHON SKCIO3HIMK JIETHPOBAHHBIX KPHCTAMIIOB (hocduia
rajmst GaP(Zn,0:N) B TOCTOSIHHOM MarHHTHOM TT0JTe Ha CMeKTphl (hOTOMOMIHeCeHINH 06pa3ioB. Lless nanmof paGoTsl —
HCCIeIOBAHNE BJIHSIHHST MTOCTOSTHHBIX MATHUTHBIX TIOJTEH HA KO3((HUIMEHT MPOMyCKAHHS pacCMaTpHBaeMbIX KPHCTAIIOB, a
TAK)Ke Ha TIPOLECCH TIOCTECBEeHHsT HA Pa3WIHbIX A/MHAX BoqH (565 um u 700 uwm). B peaynbraTe mcciegoBaHni
YCTAHOBJEHO,UTO KO3(D(DHUIHEHT Tpornyckanuss MoHokpucTamnoBGaP(Zn,O:N) nocjae npeaBapuTesbHON 3KCMO3UIIMM HA
Bo3zyxe (B TedeHHe 30 MUHYT IPH KOMHATHOH TeMIIepaType ) B IOCTOSIHHOM MarHuTHOM moJte (B < 0,8 Ti) ysennunsascs 6onee
4eM B 2 paza. DKCrepUMEeHTAbHO OIpe/Ie/IeHbl TAKXKE XapaKkTepHble BpeMeHa 3aTyXxaHust (hoTOIOMHHECIIEHIIMH 00pasIioB (T ~
0,1—100 mc).
Katouesbie cioBa: Docdun ranausi, otontomuHecueniusi, Maruurnoe nose, KosdhduuueHt nponyckanusi,

[Tocnecseuenue, Bpems 3aTyxanus.

10.8 CTtokcoBasi © aHTHCTOKCORAS JJIOMHHECLIEHTHAS TEPMOMETPUS /19 3a]1a4 MUKPOJEKTPOHUKH

M. A. Kypouxun, Havsa Eseenvesuy Kosecnukos
Canxkr-Ilerep6yprexuil rocynaperBeHbii yuusepcuret, Cankt-Ilerep6ypr, Poccus

Monodasubie Hanokpucraiinueckue uyactuibl GdeOz:Er** Yb3*, cunTesupoBaHHble € MOMOIIBIO METOJA BCIEHHBAHHS,
M0Ka3aJ/i MHTEHCUBHYIO JIIOMUHECLIEHLIMIO KAaK B CTOKCOBOM, TaK U B dHTUCTOKCOBOM pexKUMax. B crekrpax JitoMHHeCUeHIHUH
MPUCYTCTBOBAJM TIEPEXO/Ibl C TEMIEPATYPHO-CBA3AHHBIX BO30YRIeHHbIX ypoBHe# 2Hyyn U 1Sy, Jawnbiil (hakt mo3sosui
peasn3oBaTh paTHOMETPHUECKYIO TEPMOMETPHIO B TeMIepaTypHoM ananasone 298—383 K ¢ ucrosb30BaHneM CTOKCOBOH 1
AHTHCTOKCOBOH  JIIOMWHECUEHIMH. JIIOMHUHECIIEHTHAsT TepPMOMETPHsl TI03BOJIMJIA JIOCTHYL OTHOCHTEJBbHOH TerJoBOH
YyBCTBUTENBHOCTH 0KOJO 1.3 % K'! u cyOrpamycHoil TOUHOCTH 1eTeKTHPOBaHUsT TeMIepaTyphl. [IpakTuieckas IpUMEHHMOCTh
MEeTOAA JIOMHHECIIEHTHOH TepPMOMETPHH TIPOAEMOHCTPUPOBAHa TIPH [N Silu HM3MepeHHH TeMIepaTypsl TparuecKoro
MpoLeccopa NMPH Pa3JIMIHBIX HATPy3KaX.
Katouessbie cnoea: Er'™, Jliomnneciientnas TepMomeTpusi, Patnomerpuieckast crparterus, [lepeuinas TepMOMeTpHs,

MUKpO3JIEKTPOHHKA.

10.9 Pa3paGorka KOMIIEKCHOH METOJAMKH TECTUPOBAHMS1 KAYECTBA LIBETHBIX N300Pa3UTENbHbIX [OJOrPAMM H
maTepuanoB ajist MX noayueHus (/lpuesawerrolii)

Andpeesa Oavea Baadumuposna', C.C. Cemenos?®, C. A. Cuzosa’, A. A. Bapviuunukos ?,

H. B. Audpeesa ', B. B. Yawur?, H. K. Boakos ?, B. H. IOpuenkosa®, K. A. Opexos

'Yuusepcumem HTMO, CI16

2 labopamopust Boanoepaguu, Tomck

SHHUTTY. Tomck

000 "Teo Cepsuc”, Tomek
l—lpl/lBeﬂ,eHbl pe3yJibTaTbl COBMECTHBIX I/ICCJle,U,OBaHI/IIU/I KOJUJIEKTHBA CIIeUHaJJIUCTOB, MOCBALIEHHBLIX paCcCMOTPEHHUIO BOIPOCOB
OL€HKH KayecCTBa UIBETHBIX I/I306p33HTeJlebIX rojsorpaMmM, IMOJY4€HHBIX T10 METOLY I’O.H.ﬂeHI/IClOKa Ha TOHKOCJIOMHBIX
rajioreHuIocepebpstHbIX hoTomarepraiax. O6CyKIaloTest TeopeTHIeCKHe B SKCITe PUMEHTABHbIE TTOIXOMIB, HCITO/Ib3yeMble TS
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BBISIBJICHUSI 3aKOHOMEPHOCTEH CBSI3M TNapameTpoB (oToMmMarepuana U IMPOLECcoB ero o6paloTKH ¢  KaueCTBOM
roJiorpaguyeckoro H300pazkeHusl.

10.10 I'enepanysa CHHIJIETHOTO KUCJIOPO/IA THOKCAHTEHOBBIMU KPACUTESIMH TTPU BO30YKIEHUHN pa3peilEHABIX
Y 3anpeiléHHbIX MePexoi0B

Baadumup Baadumuposuy lleakosnukos'?, E.B. Bacuives'
'Hosocu6upcekuii uaetutyt oprannueckoit xamuu um. H.H. Boposxkiiosa CO PAH, Hosocu6rpek
*HoBocHGHPCKHI rocylapeTBEHHbIN TexHHueckHil yausepcuter, HoBocuoupek, Pocenst

[TpoBeneHo 3KCMepUMeEHTATbHOE WCCHAeoBaHWe 3(PdeKTHBHOCTH TeHEpallMd CHHTJIETHOTO KHCJIOPOAA THOKCAHTEHOBBLIMH
KPaCHTEJISIMH, COflePKALIUMHE TSKENBIH aToM MPH (hOTOBO3GYKIEHHH Pa3pelIéHHbIX Sy-S; U 3anpellléHHbIX Sy- T/ mepexooB.
CHeKTPOCKONMYECKHM — METOJIOM ~ M3MepeHa KHHETHKA pAcXOfOBaHMSl JIOBYLIKH  CHHIJIETHOro  kucjaopoga  1,3-
nrdennmzoben3odypana mpy Bo3GyKIeHNH (hOTOTeHepaTOPOB CHHTJIETHOTO KHCJIOPO/A W OTIPEeéH eT0 KBAHTOBBIH BBIXO/L,
[Tokasana BeIcOKasi 2(D(EeKTHBHOCTh HEKOTOPBIX THOMPOHU3BOJHBIX KPACHTEJIeH KCAHTEHOBOTO Psa B KayeCTBe reHepaTopa
CHHIJIETHOTO KHCJOPOJa, KakK B T0JI0CE OCHOBHOTO TMOTJIOLIEHHsl, TaK M B IJe4e CHHIVIET-TPUIIETHOrO TOTJIOLIEHHS.
PesysibTaThl IEMOHCTPUPYIOT 3HAUMTENLHOE BJMSHHE TETE€POLUKIAMYECKOrO aToOMa Cepbl HA (POTOAKTUBHOCTb TPUIIETHOTO
YPOBHSI [IPU BO3IEUCTBUU HaA Kpacutesib udnyyeHueMm OanxkHero MK nuanazona. Pacemorpena cBsizb MexKay COBPEeMEHHbIMU
BapUaHTAMK FeHEPALUK CUHIVIETHOIO KUCJAOPOAA U 3AMIUChIO [OJIOTPaMM B MaTepuanax Tuna « Peokcaun».
KimtoueBble cioBa: TUOKCAHTEHOBbIE KPACUTEU CEHCUOUIU3ATOPDL, PeHePALIUs CUHIIETHOTO KUCJI0pO/a, PeaKLui

OKUCJIEHUS] IPU 3aMUCH [OJI0TPAMM

10.11 Aso6eH30dcoaepKale KUAKOKPUCTATIHUECKHE MOJUMEPbI KAK OCHOBA JJ19 CO3AaHus
rojorpaduueckux 1M PpaKLMOHHbBIX PEMLIETOK PA3JIUUHBIX TUTIOB

Mupon Arexcandposuy byeaxos', H. H. botiko!
! MocKoBCKHE ToCyIapeTBeHHbIH yHHUBepeuTeT nMern M.B. JTomonocoBa, xumudeckui akyabrer, Mocksa,
Poccust

M3yuensl poreccsl rosorpaddeckoi 3armicy U pakHOHHBIX PELIeTOK (01 PU3ALHOHHBIX U TIOBE PXHOCTHO - PEJIbe(PHBIX ) B
TIIeHKaxX a300eH30JICoNePKAIINX KUAKOKprcTanndecknx (’KK) mosmmMepoB pazsmdaHoro cTpoeHHs. YCTAHOBEHO, UTO TIPH
rojiorpaduieckofl 3amucH B TUIEHKAX JaHHBIX TIOJMMEPOB OJHOBPEMEHHO (DOPMHUPYIOTCS Kak MOJspU3alMOHHbIe, TaK H
TIOBEPXHOCTHO- pe/Ibe(pHBIE  PEIIeTKH BCJEACTBHE TMPOLECCOoB (DOTOMHAYLMPOBAHHOTO Maccornepenoca. [lokazano, 4To
yMeHbILIEHHE JJIHHBI a/uaTHIECKOTO Crieiicepa, COeUHSIONIEr0 OCHOBHYIO MOJUMEPHYIO 11eTb U (DOTOXPOMHBIH (pparMeHT, H
yBeJIMUEHHE MOJIIPHOCTU 3amecTuTesisi B (DOTOXPOMHOM (hparMeHTe MOBLILAT JAUPpPaKiIMOHHY0 3ddekTuBHOCTL (1)
3aMUCaHHbIX peleToK. [lodyueHbl KUHETHYECKHe 3aBUCMMOCTH OMNMCLIBAIOLIME 3AMUCh KAXKIOrO THMA PELIETOK U
MPOAHANM3UPOBAHO BJIMSIHAE CTPOEHHUsI TTOJUMEPOB HA ITH 3aBHCHMOCTU. [1pojeMOHCTpPUPOBAHO, UTO TE€PMHUUECKHH OTIKHT
TJIEHOK TTOJIUMEPOB C 3allMCAHHBIMU PEIlIeTKAME MOBBILAeT J1 mocieHUX 10 3HAUeHHH GJIM3KUX K TEODETHUYECKUM BCJIEICTBUE
o6pasopanusi KK a3zl
Katouesnbie cnoBa: ['osnorpadust, lucdpakinontble onTHIecKue 3aeMeHThl, YKUIKine KpUCTAIIb,

Azo6eH30J1cofIe PKALITE TTOJUMEPBI.

10.12 ®oroamyabcusa CaaBuy A/ HaAyUHbIX UCCIEI0BAHUI

fOaus Anamoavesna bepeskuna
00O «Cnasnu Hotia Texnosiorun», [lepecnasib-3anecckutt, Poccus
00O «Toprossrit Jlom «CiaBuu»», [lepecnabnb-3anecckudt, Poccusi

B naHHOM JlOKNage mpeacTaBjieHa HCTOPHSI POCCHHCKOTO MpemrpusitHs «ClaBHY» HAuWHAsh CO CTPOHTENbCTBA (PabpHKH,
CTPOHTENLCTBOM HOBBIX KOPITYCOB C pa3MellleHHeM KPYITHBIX MPOU3BOJCTB GoToSYMard u oToMIacTHH, 3aKaHIHBasi paGOTOH
B ceropasiiuAne auu. Manoxeno onucanune noxpasznenenns « MUKPOH», mponsBoacTBO KOTOPOTO He WMeeT aHaloroB B
OTeYeCTBEHHOH (DOTOXUMHY U SBJISETCS CrelHIeCKHX HAYKOEMKHM TIpeanpusitieM. [lofpasnenenue crelyaiusnpyeTcst Ha
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BblNycke (DOTOMNACTHHOK U (DOTOMNEHOK ISl HAYKH, CIIEKTPAJbHOTO aHaMU3a YEPHBIX W 1IBETHBIX METAJI0B, KOCMUYECKUX
UCCJ/IeI0BAHNH, ACTPOHOMUM, MACOK LIBETHBIX TEJEBU30POB, a TAKKE (POTOMAACTHH i H306PA3UTENbHON rosorpaduH.
Ha ceropusiiunuii MOMeHT nofpasaesnetne MUKPOH, KpoOMe IPOU3BOACTBA (DOTOMAACTHH H POTOMIEHOK st rosorpaduu: BPI1-
M, TIOT-01, TTOI-03M, TIOI-0311 u [1DI-04, ocBouso BbilyCcK HOBOrO BUAA 3MYJbCUM — siiepHOI choTorpachuyeckoi
smysbenn (SIPD). IlpencraBneno onucanue u BHABI NPOAYKLHMH Ha ocHoBe J1PI. OnumcaHbl OCHOBHBIE TEXHOJOTHYECKHE
CTajIu¥ U3TOTOBJIEHHUs IPOAYKIMK Ha ocHoBe SIDD u ob6opynoBanue st uarotorsenust 1P, JlaHo onrcanne Mpojykra, Kak
JeTeKTOopa UIsl MIOOHHOH pamuorpacuu. OmucaH MeTol MIOOHHOH pamporpaduu. [IpencraBiieHbl TIpuMephl MPAKTHIECKOTO
npuMenenust P kak gerekropa. Onucansl padoTbl, KOTOpLIE MTPoBeH ¢ puMeHeHneM Haell AD . [Ipeacrasnensl paboTsl,
KOTOpBIE TUIAHUPYETCST MPOBECTH B GJInKaliiIee BpeMsl.

Karouesoie crosa: Sinepnast hotorpaduteckast sMyIbCHs, TPOAYKIIS IS HAYITHBIX HCCIEOBAHHH, IeTEKTOP,
MIOOHHAST pagHoTrpacsi, TPOH3BOJCTRO, TIOJMBHEIE CTOJLI, CEMapaTop, OCHOBHEIE CTANH, COTPYAHIIECTRO.

CreHpoBble TOKAA/bI

C.10.1 Bausinue ¢oTo-T€pMO-HUHAYLUPOBAHHON KPUCTANIM3ALUHU HA IPOLIECC NOHOOOMeHHOI 1 dy3nu B
®TP crekne

B. A. l[lonosa', Huxoaail Barenmunosuy Hukornopos'
!'Vuusepeurer U TMO, Cankr-Ilerep6ypr, Poccust

@PoTo-TepMO-HHIYIHPOBAHHAS KPHCTA/UIM3AMs BJMsET HA Tpollecc HoHOOOMeHHOH jmudpysun B DTP  crekse.
Huskoremneparypubli HOHHBIH 06MeH Na—Ag naeT GOJBIIHH TIPHPOCT TIOKa3aTessl TpesoMIeHHs B ob6jactu 6e3
KpUCTaJIueckoi asnl. [lokazano, uro maHHBIE 3((hEKT yBeJHUUBAET MU(MPAKIMOHHYI0 I(H(heKTHBHOCTH GPITTOBCKHX
pewetok, sanmmcannbix B ®TP crexne, ot 20% 10 70%. dddekr o6patnm Mpu MpoBeleHHN 06paTHOrO HOHHOTO 0OMeHa
Ag—Na. Taxke vonnbi 06MeHn Na—Ag NPUBOIUT K TOSIBJIEHHIO MOTJIOUIEHNS] B BHAMMON 0GJIACTH CHEKTPa GP3ITOBCKUX
peiretok. OGheMHEHNE BYX TEXHOMOTHH, (HOTO-TEPMO-WHIYIIMPOBAHHON KPUCTAJ/IM3AlHYA H HOHHOTO 0OMeHa, MO3BOJISIET
CO3/IaTh HOHOOOMEHHEIH MJIaHAPHBIH BOJTHOBOJL C TOJIOTpa(UIECKHUMH ONTHYECKHMH 3JIEMEHTAMH BBOJIA ¥ BHIBOJIA H3JTYUEHHS.
Katouesble cioBa: ©oTo-TepMo-pedpakTHBHOE CTeK0, POTO-TePMO-HHIyIHPOBAHHAS KPUCTAJTH3AIHS,

HuskoremneparypHblil HOHHbI 06MeH, Bparrosckas peluerka

C.10.2 Iucenennn naniaaus Kak yHupepcajbHas niargopma ajs HHTerpajibHoi pOTOHUKHN: KaHAJMPOBaHUE,
MOJIYJISILMSI U NETEKTUPOBAHUE CBETA

Anexcandp Bauecaasosuu Cioii', A. B. Apcenun’, B. C. Boakog'
Y000 «KCITAHCEO», Mocksa, Poccus

PasButue COBpPEMEHHBIX ONTOJEKTPOHHBIX YCTPOHUCTB CHEpP:KUBAeTCs HeOOXOAUMOCTbIO TeTePOTeHHOH HHTerpaluu
MaTepHaoB ¢ B3aUMHO UCKJIIOYAIOUIMMH CBOUCTBAMU: METAJ/IOB (/11 MEXKCOEIMHEHUN ), NUIIEKTPUKOB (IS BOJHOBOIOB) H
MOJIyIPOBOIHUKOB (/11 M3JydeHUsl W JeTeKTHpoBaHusi). CylIeCTBYIOLIME MNOAXOAbl K OOBEAMHEHHIO 3THX KOMIIOHEHTOB
YCJIOXKHSIOT TEXHOJIOTHYECKHE IPOLECChl U YBEJHYMBAIOT CTOMMOCTb IIPOM3BOACTBA. [loMCK M XapakTepUCTHKA €IMHOrO
MaTepHasna, CocoOHOTO Pean30BaTh MHOKECTBEHHBIH OTITO/IEKTPOHHLIN OTKJ/IVK, YCTPAHAIOIIET0 HEOOXOAMMOCTD B CJIOXKHON
WHTEeTpaIu¥ pa3HOPOAHBIX CTPYKTYP. B Xone nceenoBanyst mokasano, 9ro auceenny nantamust (PdSey) obmanaer ynukansHof
30HHOW CTPYKTYpOH, COUETAIOLIEH MOJyMeTaNlHuecKHe XapaKTepUCTHKH C OGOJIbIION IIMPUHON 3arpelieHHON 30HBI /151
MEXX30HHBIX MePexooB. DTa ABOHCTBEHHOCTH TI03BOJISIET MaTepHaTy OTHOBPEMEHHO (PYHKIIMOHHPOBATH KaK (POTOAETEKTOD H
ONTHYECKHH BOJIHOBOJ, HHTETPUPYST TPAAUIHOHHO HECOBMECTHMBIE OTK/IHKH B OfHOH muiatcopme. [losydeHuble fanHble AAIOT
MOJIHYI0 KAPTUHY OMNTOJEKTPOHHbIX CBOHCTB PdSes. BblsBneHHas MHOO(MYHKUHOHAMBHOCT OTKPBIBACT NMyTh K CO3AAHMIO
KOMIAKTHbBIX YCTPOHCTB HOBOTO MOKOJEHHs, CNOCOOHBIX padoTaTb B pasJMUHBIX peuMax 6e3 HeoOXOIUMOCTH CJAOMKHON
MaTepUanbHOA UHTerpaLUH.
KutoueBbie cyioBa: onrossekrponrka, PdSey, 3ouHas cTpykTypa, uHTerpaiiusi, hoToieTeKTOp, BOJHOBOL.
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C.10.3 Cerneroaaekrpuueckue kpucrainibl PMN-PT u PGO kak ¢dyHKUMOHA/NbHbIE MATEPHUAJIbI YIIPABJIEHUSI
CBOMCTBAMH ONTHYECKOTO Jy4ya

Andpeti Imumpuesuu Yuwaros', M. A. Yysaxosa', H. A. Kunenxo!, A. I1. Typeieur', J. Li?, W. Huang?,
X. Liu?, Y. Zhang?, Y. Zhang?, Q. Hu?, Y. Zhuang?, X. Wei?, B. Ai. llyp’

!'Ypanbcekuii henepasbibiii ynusepeutet um. b. H. Enbimna, Ekarepun6ypr, Poccust

? CuanbCKuE TpaHCIOPTHLI yHUBepeuTeT, Cuanb, Kurait

Cerneroaniektprdeckne Kpuctanaasl PMN-PT u repmanmar csunna (PGO) paccmaTpwBaroTcsi Kak Marepuanbl st
3JIEKTPOOTITHYECKOTO YITpaBJIeHHsT MapaMeTpaMu onThdeckoro Jyda. s PMN-PT mpomgemonctprpoBana BO3MOXKHOCTE
CO3/IaHNSl KACKAIHBIX ONTHUECKHX (pasupoBaHHbX pewtetok (ODP) ¢ mnomoupio AoMeHHOH wnHxkeHepuu. [losiydena
stdekTuBHOCTL ynpasaenus aydom 0,32°/B/MKM, a TakKe peann3oBaHa BLICOKOCKOPOCTHAA MOMYJ/ISILUS MHTEHCHBHOCTH
(t=15 MKc) 3a cuet obpaTuMoro casoporo nepexoga R—O npu KomHaTHOH Temrepartype. Jlsi kpucraiios PGO Brnepsbie
OpeAiaracTes TOAXO[, COUeTAUMA JBa (DU3MYECKUX MeXaHU3Ma: (DOPMUPOBAHUE JOMEHHBIX CTPYKTYP C [OMOLbIO
(heMTOCEKYH/IHOTO J1a3epHOro OOJy4eHHsI W HCMOJb30BAHHE €CTECTBEHHOH ONTHYeCKOH akTHBHOCTH. O6cy:Kuatores
yIpaBJ/solide HANpsDKEHUsI, BPEMeHa OTKJHMKA M IepCHeKTHBBI CO3JaHHSl HA OCHOBE 3THX MaTepHasioB KOMIAKTHBIX
3EKTPOOTITHIECKHX YCTPOHCTB.

KatoueBble c10Ba: ONTHKA, 3JEKTPOONTHIECKHH 3hheKT, yripaByenue aydom, PMN-PT, PGO, noMmeHHasi HH»XeHepus,
ONTHYECKAs! aKTHBHOCTb.

C.10.4 ®opmupoBaHue TOMEHHON CTPYKTYPbI B ONTUUECKUX BOJHOBOJAX, CO3/JaHHbIX METOIOM MSITKOTO
[NPOTOHHOr0 06MeHa B MOHOKpPHUCTALIAX HUOOATA JIUTHSI

Eseenuti imumpuesuu Caseaves', ¥. Mywmax!, A. I1. Typeieun'. A. P. Axmamxanos', A. P.
Kopruauyotn?, A. B. Cocynog?, H. B. Ilemyxos?®, 3. Tponw?®, @. lomp?, T. Jlyneu?, I1. barou?,
B. 4. Lyp'

' Ypaswckuit henepanbibiii yausepeuter uM. b. H. Enbunna, Exarepuntypr, Poccust

? Tepmckuii rocyaaperBentblil ynusepeurer, [Tepumb, Poccust

¥ Yuupepcuret Jlasyproro bepera, Huuua, ®panuus

OnTuyeckde BOJHOBOAbL C DEryJ/spHOH CTPYKTYPOH CErHETO3JEKTPUYECKHX NOMEHOB, CO3AAHHOH METOJAMHU JOMEHHON
UHXKEHEPHUH, PacCMaTPUBAIOTCS KaK HauboJiee epCreKTHBHbIE 31€MEHThl HHTerPalbHOH ONTHKH /151 TPeo6pa3oBaHusl 4aCTOThI
JIA3EPHOTO U3JyUeHHsT U TeHepalluH CIyTAHHBIX (POTOHHLIX Map. B padorTe M3roTOBJIEHDI MJIAHAPHBIE BOJHOBOIBI METOIOM
MSITKOT'O [IPOTOHHOTO 06MeHA B KOHTPYSHTHOM HHOGATe JUTHsI. F3MepeHbl Tpoduib npupalieHus T0Ka3aTessi MpeoMIeHHs,
ryryGHHA BOJTHOBOJHOTO CJIOsT M (Da30BBIH COCTaB C0EB. VsyueH addekT aHoMa bHOrO (hOPMUPOBAHHUS H AHH30TPOITHOTO POCTa
TTOJIOCOBLIX OMEHOB B TTOBEPXHOCTHOM cJyioe. [losiydeHHBIe pe3ynbsTaTwl MPeACTABISIOT WHTEpeC I Pa3BUTHS METOIOB
CO3JIaHHUS 2JIEMEHTOB HHTETPAJBbHON OMTHKH HA OCHOBE HEJIMHEHHO - ONTHYECKUX (DOTOHHBIX KPHUCTAJIJIOB.
Katouesbie cioBa: Ontuka, ['panrenTHEIe BOTHOBOABI, MSATKHIT TpoTOHHBIE 06MeH, J[loMeHHasT HHyKeHe pHS.

C.10.5 Crpykrypa u cBoiicTBa BbicoKO3hpekTuBHbIX poTokatanuzatopos cucrem ZnO-Sn0;z-ZnCr:04 1
Zn0-Sn0;-ZnFe,0,4

H.A.Taspurosa’?, C.K. Escmponvses’??, Koncmanmun Baadumuposuy Tykeavckud’, I'.C. Moauwyx'
"' AO «HITO I'OU um. C.W. Basusiosa, Cankr-Ilerep6ypr, Poccus

? Cankr-TlerepOyprekuii rocyiapeTBEHHbBIH TeXHOJMOTHUeCKUI HHCTUTYT ( TexHuueckuil yHuBepeurer),
Cankr-Ilerep6ypr, Poccus

¥ Vuusepcurer UTMO, Cankr-Ilerep6ypr, Poccust

B cratee ommcan pa3paGoOTaHHBIA TMOJMMEPHO-COJIEBOH METOA TIONYUeHHsS W pe3yJbTaThl HCCAET0BAHWS CBOWCTB
(hoTOKATAMTHUECKUX HAHOKOMTO3UTOB cucteM ZnO-SnQy-ZnCrOy u ZnO-SnOe-ZnFe,O,. B KauecTBe WCXOMHBIX
KOMITOHEHTOB JIJTsT CHHTE3a HAHOKOMTIO3UTOB OBITH UCTTIOb30BaHbl BOJHEIE PACTBOPH HUTPATOB LIMHKA W yKeJie3a, XJI0pH/a 010Ba
1 PACTBOPUMOrO OPraHU4ecKoro MojuMepa MOJUBHHWINHPPONUAOHA. M3yueHne CTPyKTypbl W MOPQOJOTHU MOJyUYEHHbIX
MaTepHasoB MPOBOAUAOCH METOAAMU PEHTIeHO(DA30BOr0 aHAIU3A U CKAHUPYIOLIEH 3JeKTPOHHOR MUKpocKonuu. HMecaenoBanue
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aICOPOLMOHHBIX M (DOTOKATAJUTHYECKUX CBOUCTB KOMIIO3UTOB OCYLIECTBJSAIOCH CIHEKTPOGOTOMETPUYECKUM METOAOM.
YCTaHOBJIEHO, UTO MOJYUYEHHbIE MATEPHAJbl COCTOAT U3 HAHOKPUCTAJIIOB pa3MepoM MeHee 60 HM U cnocoGHbI K 3 eKTUBHOM
ajicopOLUMOHHON UK (DOTOKATAJIUTUIECKOH OUUCTKE BOIHBIX CPEJl OT TOKCHUHbIX OPraHUYeCcKUX KpacuTeen.

Katouesbie cnoBa: oroxkartanua, OKCHHble KOMITO3UTbI, HaHOKpHCTANIIBI.
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Cexkuusn 11
buodoronuka

YcrHble fokaaapl

11.1 KeantoBas nunamuka pesonancHoro UK-po3oyxaenns Mol amua-1 Makpomodiekyn 6akTepuil
WHTEHCHBHBIM (P€MTOCEKYHIHBIM Ja3epHbIM UMIYJIbcoM ([IpuerauierHolil)

Cepeeu Mearnosuy Kyopauwios, 0. .-m. H., sedyujuil Hayurolil compyoruk, 3asedyouutl
arabopamopuell razeprot Hanopuauku u ouomeduyunot, C.H. llleavieuna,” B.O. Komnarey,? C.B.
Yeraaun,? H.M. Egppemos,® A.B. Cmoaspos,® 3.P. Toropdasa’

' dugnueckuit unerutyt um. [1.H. Jle6enesa PAH, 119991 Mocksa, Poccus

? Uncruryr cniekrpockonn PAH, 108840 Tpowik, Mocksa, Poccust

¥ Xumuueckuit akysibrer MocKoBCKOro rocyaapeteentoro ynusepeurera um. M.B. JTomonocosa, 119991
Mocksa, Poccust

Pesonancroe Bo36yskenne emMToceKyHIHEIM HHppakpacHeM (MK) mazepruerv nMmyscom Moasl amua-1, ceazannon ¢ C=0-
rpynmnoi OeJKOB M HYKJEHHOBBIX KHUCJIOT OakTepHil P. aeruginosa, BHI3BIBAET CHJBHYIO CIEKTPANBHYIO MOIYJSILHIO
norsouienusi. Jlaa nosoc npu ~ 1655 cm™, 1850 em! u <1600 cm™! HaG/01aeTCs KBA3UIIEPUOAMUECKAST OHOIOJsIPHAS
3aBHCHMOCTb KO3((pUIIMEHTa MOTJIOUIEHNsT OT HATPSLKEHHOCTH MOJs, COOTBeTCTByoOLIast sdgekty Pabu. [lo mepuomy
MOJYJISILMH BIIePBble OLLeHEH MATPUUHbIH 3JeMeHT aunoJpHoro momenta nepexona 0—1. ITokasaH KorepeHTHbBIH MepeHoC
HACeJIEHHOCTH Ha BepXHHe KoJieOaTesIbHble YPOBHH, CBSI3AHHBIN C OJHOWMITYJIbCHOH WHAKTHUBALMEH OAaKTepHH BCJIEACTBHE
pesonancroro MK-narpea u ienatypaiiny MakpoMoseKyJ.
Katouesble cioBa: MK demMToceKyHIHbIE IasepHBIE HMITYJIBCHI, GaKTepHH, 3dekT Paou, amun-1.

11.2 BuooToHHbIE KPUCTAJIIBI B JIMCTSIX BBICIIUX PACTEHUI: OT YNOPAI0UEHHOCTH HAHOCTPYKTYP K
ynpasJieHuto csetom (/lpuerauiernoiil)

Eseenui Ponanosuy byxanos
DenepasbHbIN HecENOBATENLCKHH LEHTP « KpacHosipeknit HayuHbli 1ieHTp CHOMPCKOTO OTAENEHUS
Poccutickoit akagemuu Hayk», KpacHosipck, Poccus

[IpencraB/ieHbl peady/bTaTbl HCCAELO0BAHUS SMUKYTUKYNSPHBIX BOCKOB M XJIOPOIVIACTOB BLICLIMX PACTEHUH C HCMOJb30BAHHEM
CKaHMPYIOLIEH M TPOCBEUMBAIOLLEH 3JEKTPOHHON MHKDPOCKOMHH, ONTHYECKOH M KOH(OKAJBHOH MHKPOCKONHH, a TaKxkKe
CNeKTPO(IIyOpUMETPUU. DBbldBaeHa CBA3b MeXkKIy HAHOPA3MEPHOH YMOPSA0YEHHOCTbIO CTPYKTYPHBIX 3JEMEHTOB U UX
ONTUYECKUMU CBOMCTBAMU. DMUKYTUKYJASPHbIH BOCK rosiyboi e 06ecreudBaeT CTPYKTYPHYIO OKPAacKy B CHUHEH 06JiacTu
CcIieKTpa M ycueHHyto dayopecteniyio. Popma crieKTpoB (iyopeclieHIMH XBOH U3MEHSETCS TIPH y/laJleHHH BOCKA C MTOJIOK
rojy6oit  enu. [logoGHble u3MeHeHMs HAOG/IOAATCH MPU  arpoOXMMHUYecKHX 006paboTKax JIMCTbEB — pacTeHUH
CeJIbCKOXO3SIUCTBEHHDBIX KyJbTYp Hapsily ¢ IepecTpolKol rpaH. Pesy/bTaThl OTKPBIBAIOT TMEPCHEKTHBLI YIS CO3JAHUS
OHOMHMETHYECKUX ONTHYECKHX MaTepHasoB H HEHHBA3WBHON AHATHOCTHKH COCTOSIHHS pACTeHHH.
KatoueBble ciioBa: 610hOTOHHBIA KPUCTAI, STUKYTHKYJ/ISPHBIA BOCK, XJI0POIIACT, CTPYKTYPHAS OKpacKa,

(bmyopecie s, yIIOPSIA0UEHHOCTh HAHOCTPYKTYP, 3J€KTPOHHAST MHKPOCKOTTHST.
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11.3 OnpenejeHne KHHETUKU ONTUYECKUX H PAAMOYACTOTHBIX CBOUCTB GMOJIOrMUECKUX TKAHEH /1151 KOHTPOJIs1
NpPOoLLECCOB TEPMUUECKON Aerpagaluu

Baadumup Cmanucarasosuu Annuros'?, H. B. Kosaarenko'?, P. H. [llatioyarun’?

! MockoBCKHE (PUBHKO-TeXHUUECKHI HHCTUTYT, MoCKoBCKasi o6s1acThb, Poccust

2 Opsizunckuil pusman eepanbHOro rocyapeTBEHHOT0 GIOKETHOTO

yapexieHnst Hayku MIHCTHTYTa paHOTeXHUKH U 3/1eKTpoHHKH UM. B.A, MockoBckast o61acth, Pocenst
$ 000 «BIII Jlasepyan», Mockosckasi 06,1acTh, Poccust

TepMOIU/IHaMI/TTJECKaH TeMnepaTypa ABJACTCA OAHHUM U3 Ba)KHET/UTLUI/IX napaMeTpOB COCTOSTHUST OMOJIOTHYECKUX ’I‘KaHeI/UT, HOSTOMy

B COBpeMEHHbIX MeTodax TepMHQECKOI;I Tepam/m TOLIHBH/UI KOHTpOJIb TEMHepaTypr U CTETIEeHU TepMHQECKOI;I z[erpaz[aumzl ABJIACTCA

KJIIOUEBBIM YCJIOBHEM oOOecredeHust 6€30MacHOCTH U 3(h(eKTUBHOCTH npoueayp. /1as KOHTposs MPOLeccoB Aerpagauud B

JNAHHOM pa60Te 6]31.]10 HpOBeIleHO Uccaea0BaHue KHUHETUKHU OINTHYECKUX U paﬂHO‘{aCTOTHbIX CBOﬂCTB neyeHu Kypl/lubl,

[0JIyYeHHbIX P YCJOBUU OIHOBPEMEHHON 3aMUCH, [IPH PA30rPeBe PaAMOUaCTOTHLIM noJeM 10 Temneparypbl 100 rpanycos.
Katouesbie cnoBa: [lerpanauus, Ontuueckue cBolictBa, PannouacroTHoe noJe.

11.4 Bo3M0OXHOCTH aHa/IM3a FTMCTONOHUECKHX 00pa3 0B MeToAaMH LU PoBo# rogorpaduueckoi
MHUKpocKonuu v Tomorpaduu (/Ipuerauierrolil)

Hpuna Baadumuposua Cemenosa, A. B. beaawos, A.A. )Kuxopesa
Dusuko-rexuudeckuit MHCTUTYT M. A.D. Modde, Cankr-Ilerepbypr, Poccus

B jnoknane npeacras/ie NOAXO/ K HCC/EIOBAHMIO TUCTOJIOIHYECKUX 06pa3loB HA OCHOBE CTATHCTHYECKOrO aHa/u3a
(ha3oBbIX M306paKEHHH, TOJYYEHHBIX C TOMOLIBI0 LH(MPOBOH rosorpaduieckoll MUKPOCKOMHH. |IpeiozKeHHBIH MOAX0
T103BOJISIET T10JY4aTh KOJMYECTBEHHYIO HH(OPMALHMI0 06 ONTHYECKUX NMapaMeTpax M XapaKTEPHBIX pasMepax CTPYKTYPHBIX
3IEMeHTOB TKaHW THCTOJIOTHUECKOTO ofpasiia W OlleHWBaTh WX H3MeHeHHe B pesysibTaTe BHEINHETO TepareBTHYeCKOTOo
BO31eficTBHsI. MeTox armpoGHpoBaH Ha THCTOJNOTHIECKMX 06pasliax MBIIIEYHON TKaHW W OMyXoNH DpJuxa JadopaTopHBIX
JKUBOTHBIX, MoABeprinnxcest Bosnerctauio HIFU.

Katouesnbie cnoBa: ['crosornieckie o6pasiel, HIFU, onyxons Dpamxa, rosorpadutieckas MUKPOCKOTIHS,
ToMOrpadus.

11.5 BosiokoHHO-0ONTHUECKAs MAJIOMOZIOBAs UIJIa ISl UBMEPEHUS TOKA3aTesl MPeJOMJIEHUS BHEILHEH CPe/bl

Aunercandp Arekcarndposuy Mapksapm, JI. /1. 3asaruwuna, B.J. @uionos, O.I. Bobsisesa,
AJL Tpascosn, A.B. [lempos JI. b. Jluokymosuu, H. A. Yuaxkos
Cankr-Ilerep6yprekuii mosmmrexunueckur ynusepeutet [letpa Bennkoro, Cankr-Iletep6ypr, Pocens

[IpenyioxkeH MHHHATIOPHBIM AATYMK TIOKAa3aTesst TpesoOMJIeHHsT BHelIHeH Cpeibl Ha OCHOBE MEKMOJOBOTO BOJIOKOHHOTO
uHTepdepomMeTpa ¢ TIUMUPOBAHHBIM MaJIOMOJOBBLIM BOJIOKHOM. Pasmepbl 4yBCTBHUTEJbHOH 06JAaCTH COCTaBJSIOT MeHee
MUJJIMMETPA B MPOJIOJLHOM CeueHuu U MeHee 125 MUKpOMeTPOB B mornepeyHoMm cedenuu. PabGoTocrnocoGHOCTH JaTuuKa
BepH(ULIPOBAHA IKCIIEPHMEHTANBHO [TyTeM U3MEPEHHUsI IO HHTepdePEHIIMOHHOTO OTK/IMKA B BOAHBIX PACTBOPAX IJIMLIEPHHA B
nuanasone koHileHtpanui ot 0 10 100%.

Tako# HHTepPepOMeTp MOXKET HMETD Ha TTOPSIIOK MEHBIIYIO JYTHHY UyBCTBHTEILHOTO K BHEIITHEH Cpelie yIacTKa, MO3BOJSIONIYIO
HabJoIaTh HHTEPdEPEHIIMOHHYIO KAPTHHY B CTTEKTPAbHON 0GACTH, MO CPABHEHHTO C HHTeP(ePOMETPAMY C TIUTTHPOBAHHBIM
OTHOMOJOBBIM BOJIOKHOM

KatoueBble c10Ba: [aTUHK TOKa3aTe/si TPEJOMJIEHNST, MAJTOMOJIOBOE BOJTOKHO, TIHIED, KOHYC, HHTEPGhEPOMETP.
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11.6 OnTHueckne ceHCoPbl AJisl AHAAN3A XKUAKUX CPe HA OCHOBE KOMOMHALMHM (POTOHHDBIX HHTErPaJbHbIX CXEM
1 MUKPOQIIOUAHBIX yeTpoicTB ([Ipuerawiernnoitl)

Anekceii FOpovesuy Kysun'?3; B.C. Yeprouués®; H.H. @aops!, C.H. Bacuaves'?; I1I1. An'®;

A. . Toaukos'?; A.C. bpeycosa?, 1. Apamarnosa’, A.H. Ceménos', B.B. Kosarwok'?, I.H. Foavymar®®;
HA.A. Topun’

"Yrusepcurer Hayku u texnosornit MHMCHUC, Mocksa

2MOCKOBCKHH Mearoruueckhil rocyaapeTBeHHbIH yHuBepeHTeT, MockBa

SHaupoHanbHbI# HCCIeI0BATeNLCKHH YHUBEPCHTET « BhICIas mIKoaa SKOHOMHKH» , MoCKBa

*CKOJIKOBCKHI MHCTHTYT HAayKH M TexHoJjorui, Mocksa

SHatuoHa IbHbIH MEIMIIMHCKHE HCCIeI0BATENbCKHE LIEHTP aKylllepCTBa, THHEKOJIOTHH H [IePUHATOJIOTHH
uMenu akagemuka B. U. Kynakosa, Mocksa

SPoccuiCKHil KBaHTOBbLH LieHTp, MoCKBa

B Hacroslee BpeMs CYLIECTBEHHO BbIPOC/]A NOTPEGHOCTh B BbICOKOUYBCTBHUTEJbHBIX ONTHUECKMX CEHCOpax i aHajiu3a
JKUIKHX CpeJl, KOTOopble HeOOXOAUMBI JUIsl Olpe/esieH|sT XMMHYECKOTO cocTaBa U KOHLEHTPALMH KOMIIOHEHTOB PacTBOPOB,
TIPELM3HOHHOI0 KOHTPOJIST MOAU(UKALIN TTOBEPXHOCTH MOJEKYJIaMH, 00eCeYHBaAIOIMMI HEOOXOIUMYIO CIENH(DUIHOCTD, a
TaK)Ke Y15 OTIpeJieIeHNsT KOHIIEHTPaIliH MapKepOB MaTONOTHIeCKOTO COCTOSTHHIST B GHOJIOTHIECKHX KHIKOCTSIX C TIe/TBI0 OLIEHKH
3¢ heKTHBHOCTH JIeUeHHsT W 3a1ad  OHOMEIMIIMHCKOW JWarHOCTHKH. B maHHOH paboTe TipeicTaBieHa paspaboTka
BLICOKOUYBCTBHTEJ/IbHBIX OTITHUECKUX CEHCOPOB HA OCHOBE (DOTOHHBIX MHTETPA/IbHBIX CXeM B KOMOHHAIUU ¢ MUKPOMJIIOUHBIMY
KaHajJaMu JJs aHajuM3a JKUAKUX cped. [lnardopMa Mo3BOASET JETEKTHPOBATH KOMIIOHEHTbl B IIMPOKOM JHana3oHe
KOHLEHTpalW# (0T AeCATKOB ppmi), obecneuydBaeT KOHTPOJIb MONU(PUKALMH MOBEPXHOCTH M HM3BJEUEHHE KOMIJICKCHOTO
rnokasareJisi npejiomiienusi. [1pogemonerpupoBato crelnduyHoe aetekrupobanue 3k3ocoM ¢ Genkom HERZ2. I1pakruueckas
3HAYNMOCTb — PaHHsIs JUATHOCTHKA H OlleHKa 3(D(HEeKTUBHOCTH JIeYe HHsT OHKOJIOTHIECKHUX 3a60/IeBaHuH.

11.7 Ontuueckoe npocperierHne ononornueckux tkanen B8 BUK obaacru cnekrpa ¢ nomMouibio cujibHO
NorJoWAUKUX PACTBOPOB UHAOLMAHUHOBOTO 3€J1EHOI0

Examepuna Hukoaaesna Jlasapesa' k. ¢p.-m. 1, B. B. Tyuurn'*?
'CapaToBCKUil HALIMOHAJBHBIH UCCAENOBATENbCKUE FOCYIAPCTBEHHbIN YHUBepeuTeT umenu H.I .

Y, y
UepHnniierckoro, Capatos, Poccus
*HauponaJ ibHbIH HecaenoBaTeIbCKHi TOMCKHI rocypapeTBenbiil ynusepeutet, Tomek, Poccust
SUuctutyT npobJem TouHoi Mexanuku v ynpasienns GULL « Caparosckuii Hayunblil nentp Poccuiickoit
akanemuu Hayk», CapatoB, Poccust

CreHpoBble 10KAa/bl

C.11.1 Uccaepnoanue aunuanbix padros B rpaguedte OptiPrep ¢ nomoiupbto h0TOHHBLIX MHTErPAJbHBIX CXEM,
pedpakToMeTpUH U BpeMs-pa3pelieHHOH (ayopecueHIn
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Hpuna Huxoaraesna @aops', H. A. Audpuesckas®, E. M. Yemunos?, A.H. Cemenos’, A. 1O. Kysun'>2,
A. . Toaukos?, B. B. Kosaawk!?, I'. H. Toasyman®°

"' Vuusepeuter nayku u textosiornit MUCHC, Mocksa, Poccust

2 MenepanbHoe rocyaapeTBeHHoe OIPKETHOE HayuHoe yupexieHde «JaabHeBOCTOYHbIN HayYHbIH LEeHTP
(hU3HOJIOTHH U NTATOJIOTHH JibiXaHus », byiarosenienck, Poccus

 CKOJIKOBCKHI HHCTUTYT HayKH H TexHoJ10ruil, Mocksa, Poccus

* MOCKOBCKHE TIeIarorHye CKHI rocyIapeTBeHHbIH yHuBepeuTer, Mocksa, Poccust

> Haupona ibHbIH HCC/IenoBaTeIbCKHE YHHBEPCHTET « Bhiciias mKkosa skoHoMuKH», Mocksa, Poccnst
 Poccuitckuii kKBanToBbii LenTp, Mocksa, Poccust

CeHCOpBI HA OCHOBe (DOTOHHBIX HHTErpasibHBIX CXeM ¢ MHKPOMJIIOHIHBIME KaHaJaMH TO03BOJSIOT 6e3 METOK, B peasbHOM
BpPEMEHH U C BBICOKOW UyBCTBHTETLHOCTLIO OTIPENIENITH KOMTIJIEKCHBIH TTOKA3aTeJb IPEIOM/IEHHST MabIX 00BeMOB aHa/mTa. B
paGoTe TIPOBEIEHO H3MEpeHHe MoKazaTess MpeaoMJeHHs, BKJOUYas CTAHAAPTHYIO pedpaKTOMETPUIO, M BPEMEHU YKU3HH
dayopecueHUMH 1S cepud hpakLuil, NoSydeHHbIX IeTe preHT - paotalinei B rpaguente OptiPrep. MicenenoBanbl Kak gpakiuu,
cojepxallue JUNUAHbIE padThl, TAK W KOHTPOJbHble (pakUUd rpaadedHta 6e3 A06aBAeHHs JIUIWAHOTO MaTepuasa.
O6HapyKeHbl pa3/inuusi, KOPpPeaupylollie ¢ 3MEHEHUEM COCTABA U MUKPOOKPYKEHUs JUMUAHBIX 10MeHOB. [Ipennaraembli
TIOJIXOJ1 ITePCIIEKTHBEH JUIsT OIle HKU KOHIIEHTPAIINH JHITHIHBIX Pa(hTOB, H3yUeHHUsI NX (PU3UKO-XHUMIUECKUX CBOHCTB, a TaK JKe POJIH
B (DYHKI[MOHHPOBAHHUN HMMYHHBIX KJIETOK TTPH HH(DEKIMOHHO - BOCTIATUTENBHBIX 3a60Je BAHUSIX.
KatoueBbie cnoBa: PoToHHBIE HHTerpaNbHbIe cXeMbl, MHUKpO(IIONIHEIE KaHAJE!, KOMITIEKCHBIN TOKa3aTesb

npesioMJIeHus1, JIuMuaHbIe padThl, BpeMst :KU3HH (hIyopeCIieHITIH.

C.11.2 OnToTepMuuecKoe MAaHUNYJIMPOBAHUE B PA3JUUHBIX Cpeaax

Anexcandpa Muxatirosna Matioposa', B. K. ¥pronuna'?, H.H. Jlocesckutl', H. A. Topoynos?,

C. I1. Komosa'

! Camapckuit pusvan @usnueckoro uacturyra um. I1.H. JleGenena Poccuiickoi akagemuu Hayk, Camapa,
Poccus

2CamapCKuil HalMOHAJILHBIN HCCIe10BaTeNbCKHE yHUBepeuTeT uMent akagemuka C.IT. Koposiea, Camapa,
Poccus

SMeuurHcKui yaupepeuteT « Peasus», Camapa, Poccus

[IpuBoasATCS pesysbTarhl ONTOTEPMUYECKOr0 MAHUITY/IHPOBAHUS MUKPOC(epaMH Ha OCHOBE TIOJUCTHPOJIA B PA3/IMUHBIX CPeslax,
BKJItouast a/ibOyMHUH 1 GychepHble pacTBOpEI. Mccnenyercs BAUSHUE XapaKTe PUCTHK HCII0/b3YeMbIX PACTBOPOB ( KO3(hduienTa
BSI3KOCTH, TT0Ka3aTesis TIPeJIOMJITEHHST ) H TapaMeTpOB JIa3epHOTO H3JTyueHHs Ha CKOPOCTH MepeMellieHHsT MHKPOCQep B JIOBYIIKY,
BO3MOXXHOCTB UX TOYHOTO MO3WI[MOHHPOBAHNS, 8 TAKIKE WX BbICTpAHBAHWE B PA3MIHEIE CTPYKTYphl. [lokazana BO3MOXKHOCTE
yTpaBJ/IeHHs NapaMeTPaMH pacTBOPOB H, C/eA0BATENbHO, 3(h(heKTHBHOCTDIO JIa3€ PHOTO MAHHITY/THPOBAHNS, 3a CYET J00aB/ICHUA
[TAB B pacTtBopsrI.
KatoueBble cj10Ba: onToTepMUIECKOE MAHHITYJIHPOBAHHE, MOJINMEPHBIE MUKPOC(EDEI, B3KOCTb pacTBOpa, OydepHble

pacTBOpHI

C.11.3 OnTHueckoe onpeaejeHUe MOJEKYJISIPHON IPOHULIAEMOCTH €X ViVO TKAHEH INYHUKOB KOILEK 1151
A depeHunpoBKY HOPMbI M 3J10KA4€CTBEHHOCTH
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E. HU. Ceaugpornosa’, A. A. Yepros?, Basepuii Bukmoposuy Tyuun'>"

! CapaTOBCKUI HALMOHAJBLHBIE MCC/IEI0BATEILCKHI [OCYapCTBEHHbIH yHEBepeHTeT uMend H.I.
YepHbilierckoro, Capatos, Poccus

? CapaToBCKUE roCyIapCTBEHHbIN MEMIMHCKUI yHUBepcHTeT uMend B.U. PasymoBckoro npu
Munucreperse 3apaBooxpanenus Poccuiickon @enepauun, Capatos, Poccus

¥ HaumonasibHbii necsieioBatesibekuii ToMckuil rocyiapereennbiil ynusepeuret, Tomek, Pocenst

* Uncruryt npobsiem Tounoil Mexanuku u yripasiaenuss UL « Capatosekuil mayunbiii ientp Poccuiickoi
akagemuu Hayk», CapatoB, Poccus

MeTosIoM CTIEKTPOCKONNH AHGQPY3HOTO OTpaKeHHsT H3YYeHO BO3JAEHCTBHE TVIMIePHHA HA eX ViVo TKAHW STHIHHKOB KOIIEK B
HOpME W TIPH OHKOJIOTHYECKHX TIOpPaXKeHHsIX W TIOJMydeHBl  3(P(eKTHBHEIE KO3(QQUIHEHTH B3aUMHOH AH(DY3NH
HHTEPCTULHANLHON BObI M NMLEpHHA: 115t OJTUKYIspHOi dasbl (Hopma) — (2,640,4) - 10—6 cm2/c; mist moTerHoBok
daswr (Hopma) — (3,340,4) - 10—6 cm2/c; ana netiomuocapkombl — (3,040,3) - 10—6 cM2/c; ans cepo3HOi KAPLUUHOMBI -
(1,640,2) - 10—6 cm2/c. Onpenenena 3thdheKTUBHOCTL ONTHYECKOTO IPOCBETICHHS TP BO3ACICTBUM IIHLEPUHA, MOJEKYIbI
KOTOPOI'O SIBJISIOTCS 30H/10BbIMU W [103BOJISIOT HAZEKHO (e peHIPOBaTh 3/10POBbIE H OHKOJIOrHYecKue TKaHU. [losyueHHble
B JJaHHOM HCCJIe/IOBAHHH JIaHHBIE MOTYT ObITh HCIIO/Ib30BaHBI B KIMHMYECKOH PAKTHKE MPHU TICATOTOBKE TKAHH SIHYHHKOB /ISl
TpaHCIIAHTaLUH (KPHOKOHCEPBALIHH ), TIPH TpaHCMeMOpaHHOM MepeHoCe JIeKapCTBEHHBIX TTPperapaTos, IpH pa3paboTKe HOBBIX
PeMpPOIyKTHBHBIX TEXHOJOTHH, pa3paboTKe METOAOB CBeTOTepanun B Y P-npanasone u ap.

KaloueBbie coBa: TKaHU STMUHUKOB, (hOJITHKYJIsIpHAs (asa, JoTernHoBas (pasa, cepo3Hast KaplHHOMa,
JieHoMHOCapKOMa, IVIHLIEPHH, HHTEPCTHIHABHAS BOJIA, CIIEKTPLI MTOJHOTO MPOTTYCKAHHs, CIIEKTPB! IM(QY3HOT0 OTpaKeHH s,
3¢ pexTHBHLIN KoahpuunenT 1Hddy3nH, 3(hpeKTHBHOCTb ONTHYECKOTO MPOCBETIEHHS.
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C.11.4 OnpeneneHue o01Ero cOAEPKAHUSA KAPOTUHOUIOB B TKAHU MAaTKH KOLIIEK B HOPME U IPU capKome

E. H. Ceaugpornosa’, A. A. Yepros®, A.C. Puxaos?®, , Baaeputi Bukmoposuu Tyuun'*?

' CapaToBckHii HalMOHAJBHBIN  HCCJENOBATELCKUI  TOCYIAapCTBeHHbIH  yuuBepcuter wumenn H.T.

Yepuwiieckoro, CapaTtos, Poccus

2CapaToBCKHI roCy1apCTBEHHbIH MeMIMHCKUI yHHBepcHTeT iMenn B.U. PasymoBckoro mpu MuHHCTEpCTBE

3napaBooxpanenus Poccutickot @enepauunn, Capatos, Poccust

3 CapaToBCKHH roCy1apCTBEHHBIH YHHBEPCHTET FeHETHKH, GHOTEXHOJIOTHH 1 HHxKeHepuu kM. H.M. BaBuiona,

Capatos, Poccus

* Haupona bHbii HecaenoBaTeibekuil ToMCKUE rocyaaperBerblil ynupepeuter, Tomek, Poccust

5 Mnetutyt npo6aem TouHok Mexanuku v ynpasienus UL « CapaToBekuil Haydnblil uentp Poceuiickoi

akazemuu Hayk», Capartos, Poccus
B ex-vivo uccenoBannn MpoBeaeHa OleHKa 06IIEro KOJHIeCTBA KAPOTHHONIOB (B MepecyeTe HA B-KAPOTHH) B TKAHH MATKH
6ecropofiHbIX KOLeK B HOpME W IpU JuarHosde capkoma. sl BbieseHUs] KAPOTHHOWIOB M3 H3MeJbUeHHOH OMOMAacCChl
NpPUMEHsIM METOJ SKCTPAKLMM STHJIOBLIM criiupToM (96 %), 3aTeM cnekTpoOTOMETPHYECKHM METOA0OM HCC/eI0BaIH
cyrnepHartaHt Ha jyiHe BoJiHbl 450 HM. CymMmapHoe cojeprkaHue OOIIEr0 KOJMYEeCTBA KAPOTHHOUIOB (B mepecuére Ha -
KapOTUH) B TKAHSX MATKW GECIOPOJHbIX KOLIEK B HOPME W MPU CapKOMe MoJy4usid paBHbiM coorBeTcTtBeHHO (0.28+0.03) u
(0.0440.01) Mr %. Onpeneneno, 4To 3HadeHue Y HOPME M CAPKOME UMEIOT 3HAUMMbIE PA3JIHUMA 110 KPUTepUio MaHHH-
YurHu. Dosiee BBICOKOE COepKaHHE KAPOTHHOUJOB [0 CPABHEHHIO C CAPKOMOH HalleHO B HOPMAJIbHBIX TKaHSIX MATKH.
[TockoJ/IbKy KApOTHHOHWIBI HE CHHTE3HPYIOTCS B OPraHU3ME MIIEKOMHUTAIOLIHX, & TIOCTYMAOT C MHIIEH, TO BO3MOXKHO, COBJIIOIEHHE
HOPM MMTaHUsl N0 [(-KAPOTUHY MOXKET CHHM3WTb PUCK CapKoMbl MaTku. HeobGxoaumbl najbHedlllne UCC/AeL0BAHUS B 9TOM
HatipaBJIeHHUY, B TOM HUCJIC pa3pa60TKa HEMHBA3HUBHBLIX ONTHYECKUX METOHAOB C UCTTOJL30BAHUEM ONMTHYECKOr o TIPOCBETACHUSA
TKaHew.

KitoueBbie c10Ba: KAPOTUHOUIBI, B-KAPOTUH, PENPOIYKTUBHASL CUCTEMA, CAPKOMA, CIEKTPO(OTOMETPHSI,
OUOTEXHONOTUS

59



{ XONTO3KCIMNO

HayKa U MpakTuKa

Cekuus 12
Ontuko-undposbie nHPOPMaLIMOHHbIE CUCTEMbI U ONTHYECKHE KOMMYHUKALMU

YcrHble fokaaapl

12.1 Bknan HeanHeHbIX 3(D(heKTOR TPETHErO MOPSAAKA HA ONTHUECKHE XapPaKTEPUCTHKHA aMIJINTYAHO-(ha30BO
MOJYJTMPOBAHHOTO CUTHAJIA NMPHU PACTPOCTPAHEHUH MO MHOTOMPOJETHO BOJIOKOHHO - ONTHYECKON JIUHUH
CBSI3U

Baadumup Cmanucrasosuu Aunuiros'?, 5. A. Texados®, P. H. Hlaiioyiaun'?

! MockoBCKHE (PH3HKO-TeXHUIeCKHH HHCTHTYT, MocKoBCKasi o6sacThb, Poccust

2 Opsizunckui usman DejiepanbHOTO rOCYIaPCTBEHHOTO GHOFKETHOTO

yapexeHnst HaykKu MIHCTHTYTa paHOTeXHUKH U 3/1eKTpoHHKH UM. B.A, MockoBckast o61acth, Pocenst
3000 «BITI Jlazepyan», Mockockast o6aacthb, Poccus

B Hacrosiiee BpeMsl HaGMIOAAETCS TEHAEHLMS YBEJMYEHHS MPONMYCKHOH CIIOCOGHOCTH MHOIOMPOJIETHBIX JIMHUH CBS3H C
nepenadell aMILTHTYIHO-()a30BO MOIYJWPOBAHHOTO CHWTHAJA C BBICOKOH HH(MOPMAIIMOHHON TIIOTHOCTBIO, YTO MPHBOINT K
HEOOXOMMMOCTH CO3/IaHUST MAaTeMaTHIe CKUX MOJIEJIEH, TIO3BOJISTIOIINX PACCUHTHIBATE ONITHIECKHE XapaKTePHCTHKH CUTHAJIA JIIS
MHOTOKaHa/bHbIX JIMHUH CBSI3W C BBICOKOH MPOMYCKHOH CrMocoOHOCTbIO. B naHHON paboTe nmpeAcTaBieHbl HCCAEIOBAHUS /15
BbISIBJIEHUS] BKJAJa OTJEJNbHBIX HEJUHEHHBIX 3(h(EKTOB TpeThero mnopsjaka Ha ocHoBe sddekra Keppa Ha onTuyeckue
XapaKTePUCTUKU CUTHAJA VISl BOJIOKOHHO — ONTHUYECKOH JIMHUM CBsI3U NPOoTsKeHHOCTbio 5000 kM.

KaroueBble cioBa: Henuneitnsle acdextsl, ekt Keppa, JInnus cessu.

12.2 Bausinug (a3zoBoro wyma Ja3epa Ha XapaKT€PUCTHKHU EPECTPAUBAEMOro ONTO3JEKTPOHHOIO
reHeparopa ¢ ONTHUECKOH JUHHEN 3aIepIKKH

3axap fenucosuy Escroxun'?, M.B.Kazomun', B. A. Heoasckuii', P.C. Cmapukos’
YHUAY MUOU, Mocksa, Poccust
2000 «T8», Mocksa, Poccus

JKCcnepUMeHTANbHO UCCAE0BAHO BAUSHUE LIUPUHbL JUHUH Ja3epa Ha (Pa3oBblil LLYM W NePeCcTPORKY YaCTOThI IBYXKOHTYPHOTO
ONTO3JIEKTPOHHOTO reHepatopa (O3I') ¢ nepecrpanBaeMoil oNTHYECKON JUHUEH 3aiepKKH. CpaBHUBAJIUCH Y3KONOJOCHBIH
BOJIOKOHHBIH Jiazep «MuBepeust» (< 2 ') u mosynporomuukosein TWL Optilab (10 k'), Criekrpsl ¢hazopbix nrymos Ha 4 [T1g
OKa3aJMCh TPAKTHIECKH WIEHTHIHH, YTO YKAs3blBaeT Ha JOMHHHWPOBaHWe IIyMOB 3/JE€KTPOHHBIX KOMIIOHEHTOB. lamepen
napameTp Sz2i1 pa3OMKHYTOH CXeMbl, OMpejiesieHa ero aMIIMTYHO-4aCTOTHAsl XapaKTepucTuka. Kceeenosan xapakrep yacror
reHepalii: UX pacrpeeseHre OTHOCHTETLHO TIHKOB U TTPOBAJIOB e PefaTOuHON (DYHKIIHH, a TAKyKe 3aBHCHMOCTE OT BETHIHHEI
onTHyeckol sanep:kku. [lepecTpofika yactoTsl H3ydeHa ¢ waroM | nc aist pesoHaropos 10 M u | kv, luanason nepecTporku
orpannied CBY-dunbrpom (3.5—4.5 I'T).
Katouesble ciioBa: OnToaeKTpoHHbIH reHepaTop, Pammodoronnka, CBY, nepecrpotika actoThl, @oToOHUKA,

DazoBble UIYMBI.

12.3 Ontuueckas oGpaTHasi CBSI3b B [10JSIPUTOHHOM MUKPOpe3OHaTope ais peaausdauun RS-Tpurrepa
Hean Heanosuu Kpacuonos', /1. A. Cannuros’, IT. laeyoaxuc!

1 JTab6opaTtopusi rubpuanoit potonnku, CKOJKOBCKHH HHCTHTYT HAyKHU W TEXHOJIOTHH, TEPPHTOPHS
HMunoatnoHHoro 1eHTpa « CKOJKOBO»

B paGore uccnenyercst onrudeckasi obparHasi CBfI3b B OPraHM4eCKOM TMOJSIPUTOHHOM MHKDOPE30HATOpPE KaK MEXaHU3M
yrpaBJleHUs] COCTOSTHHEM KOHJEHcara 1pH KOMHATHOH Temrepatype. MeTojuka OCHOBaHa Ha MMITYJLCHOM BO3OYXKICHHH
IKCUTOH-I10/IAPUTOHOB U BO3BpATe YACTH BLIXOJHOIO U3JlyYeHHsl B MUKDOPE30HATOP [0C/e OTPayKeHUsl OT BHELIHero 3epkaJa.
[Tokasano, 4ro Taxas KoOH(Urypalusi NPUBOAUT K YCUJEHUIO PETHCTPUPYEMOTrO CHIHAMA, UTO yKa3blBaeT Ha 3(eKTHBHOE
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nojfep:KaHue IMOJSPUTOHHOIO COCTOSIHUSI 3a CYeT ONTHYeCKOH peurykeKUMu. [losydeHHbIl pe3dysbTaT MOxeT OblTb
UCIIO0JIb30BAH /151 CO3AAHUS IOJHOCTBIO ONTHIECKOTro RS-Tpurrepa v 3/1eMeHTOB TOJISIPUTOHHON NaMSITH.
KitoueBble c10Ba: KCUTOH-TIOJSIPUTOHBL, ONTHUECKAs: 06paTHast CBsI3b, RS-Tpurrep, NOJHOCTBIO ONTHYECKAS TAMSITh

12.4 AHau3 nepeHoca 4acToTbl B paguo)oTOHHOM TpaKTe U €ro 3¢hGeKTUBHOCTb IIPU Nepeaaye CUrHajuos.

Hean Cepeeesuu [Toumapes', B. A. He6asckuii!, P. C. Cmapukos'
" Hayuonaastoul uccaedosamenvckudl soeproitl yrusepcumem « MHDPH»

B pa6ore mpencTaB/eHbl pe3yibTaThl  SKCIEPHMEHTOB 10 H3MEPEHHI0 XapaKTePUCTHK PamHo(OTOHHLIX TPAKTOB
Npe/lHa3HaueHHBIX A5 TepeHoca JaCcTOThl. FIsMepeHkl K/IFoueBbie METPHUKH OlLIeHKH KauecTBa nepeHoca CBY curnana.
KatoueBbie ciioBa: mepeHoc 4acToThl, MOAynsitop Maxa-Llennepa, MUKpOBOJHOBAST (POTOHUKA.

12.5 MoaennpoBaHue U 3KCNepUMEHTaIbHOE UCCIEI0BaHUE NEKTPOONTHUECKUX CXeM reHepauuu comb-
CUTHAJIOB B CHCTEMAX MUKPOBOJIHOBOW (hOTOHUKH

Tumoger Imumpuesuy Henawes', E. FO. 3r0kaz08’, P. C. Cmapurxos’
Y Hayuonarvroitl uccaedosamenvckutl soeprolii ynusepcumem « MU®H»

[IpuBenenbl peady/bTaTbl FeHePALMU COMb-CUrHAA ¢ NOMOLLBIO PA3JMUHBIX 3/JEKTPOONTHUECKUX CXEM, a TAKXKE UCCE0BAHO
BJIUSTHAE PA3JIMYHBIX JIEMEHTOB PATHO(OTOHHOIO TPaKTa Ha (hA30BbIE IIyMBI TIOJMYUeHHLIX CHTHAJOB U MPOBeJeHA OIeHKa
JDKUTTEPA TT0JIy4eHHON N0C/Ie/10BaTe/IbHOCTH UMITYJ/ILCOB.

KitoueBbie coBa: comb-curnansl, Mmogynsitop Maxa-Llennepa, poTOHHBIH aHAIOTO- U POBOH TpeoGpasoBaTelib.

12.6 JleTekTHpOBaHKeE yTeueK B JTHHHBIX JUHHSIX ¢ TOMOUILIO OPUITIOIHOBCKOI0 aHaliu3atopa

Buxmop Hluros’?3

"'Croakosckutl uncmumym naysku u mexqoroeuti, Mocksa, Poccus
? Mockosckutl pusurko-mexuuveckuil unemumym, Mocksa, Poccus
000 “IL.N.P.C."”, Jonronpyanbiii, Poccus

B naunoii paGote paccMaTpHBaeTCst IeTeKTHPOBAHKE YTeUeK MOLIHOCTH, He npebimaioumx 10%, B BOJTOKOHHO-ONTHYECKOH
sunuu cesizu (BOJIC) paunoit okosio 100 kM, conepxaliieit 3pbueBbiil yeuautesb. Perucrpauus yreuek Obla BbiOJHEHA C
MOMOLBIO OPUJMIOIHOBCKOrO aHAAM3aTOpPa BO BPEeMEHHOH o6sacTu ¢ jenodspudauueidl 30HAUPYIOLEro Jazepa. Takwke
paccMaTpUBAIOTCS METObl MOCTOOPaGOTKH, BKJOYas MPUOJMMKEHHE JIOPEHLIHAHAMH U OLLeHKY BEpPOSITHOCTH BHELLHEro
BO3JEHCTBUS, YTO [103BOJISIET TIOBBICUTD BEPOSTHOCTL M TOUHOCTD IeTEKTHPOBAHUS YTEUeK.

Karouesbie cioBa: Henunelinas ontuka, Opu/ii09HOBCKUN aHAMU3, IeTEKTUPOBAHUE yTeueK, pacnpeieéHHbie
CEHCOPBI.

CrenpoBble 10Kaa/bl

C.12.1 Ouenka ¢oHOBO 3aCBETKH B 3ajla4ax HAaBEJEHUSI HA HA3EMHbII Ja3ePHbIH MasiK ¢ HH3KUX
OKO0JI03€MHbBIX OpOUT
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Cepeeut [Imumpuesuy Jlesauwos's, B. E. Mepaaiunkun'?, P. M. Baxwaaues'?, K. A. bap6eiues'?
' KyCunsiic Texnosorun, Mocksa, Poccust

? HaunoHa/bHbIA MCCIeA0BATENLCKHE TeXHOM0rnecKuil ynusepeurer < MUCHUC», Mocksa, Poccus
SHauuoHaJbHBIH HCCIe10BaTENbCKHE YHHBEPCHTET « Bhiciuas wKkoJ/1a 3KoHoMHKH», MockBa, Poccust

B nasepHoil cBsi3u KocMoOC-3eM/s TpeOyeTcsi TOUHOE HaBeleHHe Ha I[PUEMHYI0 CTaHLMIO Ha 3emjle, Ul 4ero
UCMOJb3YIOTCS Ja3epbl MasiKu. Masik 10/12KeH HMeTb TAKYI0 MOLIIHOCTh U PACXOJUMOCTh, UTOObI HA HU3KON 0KOJI03€MHOK 0pOUTe
(hopMHUpOBATh MATHO, HAKPbIBAIOLIlEE HAXOAALUMICA TaM CIOYTHUK C YYETOM [OIPELIHOCTH BBIYUCJAEHHS €ro MOJOXKEHUS M
OJIHOBPEMEHHO JIOCTOBEPHO PEruCTPUPOBATLCS HebOJIbIIoNH KaMepol Ha GopTy Ha ¢oHe ocTasibHOro usJjydenusi. B paGore
paccMaTpHBaeTCsT HCTIOJb30BAHIE MATPHUIL KaMep GOPTOBLIX CHCTEM HaBeleHHsT Ha MasiK JUIsl BLIYUCIEHNS peasibHOH (hOHOBOH
3aCBETKH B MeCTax, Ijie Npejrioaraercsl ycraHopka 6a30B0i craHuuu. PoHOBast 3aCBeTKAa BO MHOT'OM 3aBUCHT OT OKPY:KalOILIHX
yCJIOBHH, NanamadTa, BpeMeHH To/Ia H JIHS, UTO OTIpENIe/IsieT BPEMS, B KOTOPOE MOXKHO UCTTO/Tb30BATh HA3EMHYIO CTaHIIHTO.

KatoueBble cioBa: JlazepHasi cBsI3b, 1a3ep Masik, CIyTHUK, KOCMOC, HH3Kasl OKOJIO3eMHasi opOuTa

C.12.2 OueHka BAMSAHUSI TOUHOCTH HaBEAEHHUS HA BEJNYUHY OUTOBON OLUMOKH B ONTHYECKOM KaHaJja
"CnyrHuK-3emas”

Pycaan baxwarues
HIY "BILI>", Mocksa
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Cekuus 13
HoBble npukaagHbie onTHYECKHE TEXHOJOTHH

YcrHble fokaaapl
13.1 HoBble cnekn-TexHog0ruu ajisi 6MoOMeTMIIMHBI M aBUALMOHHOW TexHUKHU ([Ipuerawiernnoil)

Aunexcandp [lemposuy Baadumupos’*?

' IHCTHTYT MalLMHOBeAeHHs Y PasibCKOro oTaesenus Poccuiickoil akagemun Hayk uM. 2. C. ['opkyHoBa,
Ekatepun6ypr, Poccus

2 MenepanbHbIi HAYYHO - MCCIeA0BaTeNbCKUI MHCTUTYT BUPOM ®enepanbioli ¢ayK0bl 10 HAA30py B
chepe 3alUThI TpaB noTpeduTeel 1 6aaronoaydus yenopeka, Exkatepun6ypr, Poccust

¥ Vpanbekuii heepadbhbiil yuusepeurer um. b. H. Enbuuna, Ekatepun6ypr, Poccust

[lesblo oKaana ABAsETCA 00630p UCCAEOBAHUH, TTOCBALIEHHBIX HCIOJIb30BAHUIO HOBOTO MEXaHO-ONTHYECKOro 3ddeKTa As
orpejie/ieHusi JIOKa/bHbIX 1ePOpPMAaLUi B ra30BbiX, XKUJIKUX U TBEPbIX cpeax. TakoBbIMU CpeaMU SIBJSIUCL TYPOYJEHTHbIE
[IOTOKH, XKUBblE KJETKH U MEPUOAMUECKH NeOPMUpPyEMble KOHCTPYKIIMOHHbIE MaTepualibl. Pazpabotanbl METOIUKU, BIIEPBbie
MO3BOJISIIOIINE B PEXKUME PeasbHOrO BPEMEHH KOJHUYECTBEHHO ONpeNesisiTh: 1) mapamerpbl TypOyJEHTHOrO TOTOKa, 2)
AKTUBHOCTb YYACTKOB KJIETKH B HOPME H TIPH BHEIIHWX BO3NEHACTBHSIX, 3) YCTaJOCTHBIE MHOTOIMKJIOBbIE MOBPEXKIEHHS
KOHCprKHHOHHbIX MaTepI/IaJTOB. Ha OCHOBE¢ HOJIY'—IBHHBIX HOBLIX pe3yﬂbTaTOB O6CY)KIL8}OTCH HOBBIC METOJbl TUATHOCTHUKHU H
KOHTpOJTH JJ1A 6HOM€ILHLLHHBI u aBI/IaUJ/TOHHOI/OI TEXHUKH.
KJ"O'-leBble cJa0Ba: CUEKJTIJI, Typ6yJTEHTHOCTb, 6HOM€Z[HHHH21, MHOT'OLUKJ/IOBAd YCTaJTOCTb, JUATHOCTHUKA U KOHTpOJTb.

13.2 lpoekTHpoOBaHHE ONTHYECKOTO 3/1EMEHTA /I CNEKJN-TOMOrpauu BHYTPUKIETOUHOH AKTHBHOCTH

Buxmop Hukoaaesuu Muaos, A. I1. Baadumupos

L'Vpanbekuit denepaibabiii yausepeuteT umenu nepsoro [pesugenra Pocenn B.H. Enbuyna,
Exarepun6ypr, Poccus

2 ®BYH ®HHWKMBU «Bupom», Exarepunocypr, Poccus

[IpejcTaByieHbl pe3yibTaThl MPOEKTHPOBAHHST MHOTOITPU3MEHHOTO OTITHYECKOTO 3JieMeHTa Jiisi OyIylIero Creka-ToMorpada
(bYHKIMH KUBOH KIeTKH. [10 JaHHBIM YHCIEHHOTO TTOMCKA YTJIOB MUKPOTTPH3M, BBITIOJIHEHHOTO C TTOIPELTHOCTBIO (POKYCHPOBKH
menee 102 MM, B cpene «Kommac 3D» mocTpoena TBepAOTebHAS MOENb JIUCKA ¢ KOHIEHTPUIECKUMH TTPH3MATHYECKUMH
30HaMM W BBIMYLIEH KOMIJIEKT depTexed. [IpuBenén dparMeHT deprexka, HAMIOCTPUPYIOLIMH TOYHOE BOCIPOU3BEICHHE
pacuéTHON reoMeTpHH. DJIEMEHT TIpeAHA3HAUEH JIsT OAHOBPEMEHHOH MHOTOPAKYPCHOH PETHCTPALMH CTIEK-H300paskeHHH H
OTKPBIBAET BO3MOXKHOCTH YETHIPEXMEPHOTO aHa/M3a BHYTPUKJIE TOUHBIX TIPOLECCOB.
Katouesbie cnoBa: criekJi-romorpadusi, )KUBbIe KAETKH, ONTHUECKUH 37eMeHT, KoMnac 3D, MUKpONIPH3MBI,

MPOEKTHPOBaHHE, (hapMaKOJOTHUECKHE CKPUHWHT.

13.3 Paspa6boTka MakeTa ONTUKO-3/J1€KTPOHHOr0 Npubopa (pyHKLHMOHAALHOM O/MKHEH HH(paKpacHOH
cnekrpockonuu ([Ipuenrauiernnoltl)

Baxzeputi Bukmoposuy Kopomaes, 0. m. 1., npocheccop, B. A. Poiacosa, P. /. Xabinos
Yuupepcuter UTMO, Caukr-Ilerep6ypr
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13.4 PazpaGoTKka aaropurma rnoucka u jJokaausauuu 1eeKToB ONTHUECKUX 3JIEMEHTOB XKECTKOIO
MeIULIMHCKOr0 9HA0CKONa

Anna bobanosna Myodpuy', K. B. Exncosa’, H. B. [lenekoé’, /1. A. Llenexkos'?
! Hayuno-ucenegobarenbckuil Yuusepeurer MTMO, Cankr-ITerep6ypr, Poccus
2000 «IOnu-rexk», Canxr-ITerepoypr, Poccust

Llesiblo JaHHOTO UCC/IENOBAHHUS ABJSETCS pa3padoTKa anropuTMa st 00HapyKeHUs 1 Olpe/ieieHHst PacoNoKeHUsT
buzruecKux 1eheKTOB ONMTHYECKUX NE€MEHTOB KECTKUX MEAULUHCKUX IHAOCKOMOB. TeXHHUECKUH KOHTPOJIb COCTOSHUS
3JIEMEHTOB ONTHYECKOH CHCTEMbl SHI0CKOMOB MPOU3BOAUTCS C TTIOMOILBIO Pa3dpaboTaHHOTO ONTHKO-3JIEKTPOHHOTO KOMIIJIEKCa,
COCTOSAILLETO U3 1aGOPATOPHON YCTAHOBKU U CIIELMANBHOIO NPOrPpaAMMHOr0 obecnedeHus a1 06paboTKU H306parXKeHUsI ¢
sHjockona. PazpaboTaHHblii alropuT™ Mo3BOJISIET HAXOJUTh PACCTOSIHUE 10 0GHAPYKEHHOTO JedeKTa BIoJlb ONTHUECKOH 0CU
9HJI0CKOIA U B [TONIEPEYHOM CeYeHUH Ha U300paxKeHUH. TakuM o6pa3oM, JaHHbIH MOIX0/ I03BOJSIET TOYHO ONPEIe/UTh
MOJIOXKEHHE U XapaKTep MOBPEKIACHUS IEMEHTOB M OLLeHUTb BO3MOXKHOCTD MX 3aMEHBI.

KantoueBble cioBa: MQIH/IHHHCKI/IQ SHIO0CKOITBI, OTITUIECKHE JIEMEHTBI 9HAOCKOTIOB, TeXHWUECKUH KOHTPOJIb,
9HJI0CKOITHUYeCKasl BU3dyaJiudaliusi, [LE(t)EKTbI ONTHYECKHX 3JIEMEHTOB

13.5 ®oTonosumepHoe NpelM3MOHHOE PENJUIMPOBAHUE BCEX BUOB ONTUYECKUX NOBEPXHOCTEN —
KaTa/u3aTop KapAuHaJAbHbIX NPeoOpa3oBaHUl B CEPUIHOM ONMTUUYECKOM MPOU3BOJCTBE U OObEKTUBOCTPOEHUH

M. M. Axmemos', H. A. T'ypur®?, JI. B. Bopoiooca®, C. B. Kockosckuii', Anamoauti Bacuavesuy.
Jykunt, 0. m. 1., A. H. Meavrnuros', /1. P. Hypmyxanemos*, O. b. SIkosres®

1 — AkuuonepHoe o611ecTBo « HayuHo-npousBojcTBeHHOE 00berHeHre «[ocynapeTBeHHbIH HHCTHTYT
NMpUKAaaHoN onTHKU», Kazaun, Poccus;

2 — AkumonepHoe 06111ecTBO « HoBocuGHpeKuii npubopoctpouteibHbIi 3aBoa», HoBocubupcek, Poceus;
3 — VIHCTHTYT aBTOMATHKH U 3JiekTpoMeTpun CHOUPCKOTo oTaesendst PoccHiickoi AKafieMHH HayK,
Hosocubupck, Pocensi;

4 — AkumnoHepHoe 00111ecTBO « KazaHCKHIT OMTHKO -MexaHHUeCKHi 3aBoj», Kasanb, Poccusi;

5 — AkupoHepHoe 0011ecTBO «IIpoH3BOACTBEHHOE 0OBEIMHEHHE « Y PATbCKHI OMTHKO - MEXaHHUECKHI
3aBoi» uM. J.C. Slnamoa», Ekatepun6ypr, Poccus

B noknane obcy:kuaroTcs pesysbTaThl HCCEIOBAHMSI MPOOHBIX MapTHA KOMOHUHMPOBAHHBIX ONTHYECKHX 3JEMEHTOB-JUH3
HECKOJIbKUX THIIOPAa3MepPOB, M3TOTOBJECHHLIX B ['0CYyapCTBEHHOM WHCTUTYTE NMPHKAAIHON ONTHKH METOAOM INPELH3HOHHOTO
PEIIMLIUPOBAHHUS 110 TEXHUYECKUM TPeOOBAHUSIM TIPEANPUSITHH.

Kutouesble c/iopa: MeToa MPeUM3HOHHOT0 pennIMpoBanus, MaJsioycanounas noMMepHas KOMITO3HIIHSA XOJNOJHOTO
oTBepskIeHnsi, KoMOMHNPOBAHHBIN ONTHUECKUI 3J€MeHT-THH3a, Momy/b ONITHYECKOH TTepelaTOuHON (yHKLHH.

13.6 AHaaK3 1 KOHTPOJIb XapaKTePUCTUK MPH IOCTUPOBKE U COOPKE 00'bEKTUBOB

Bukmopus Muxaiirosna Coroseesa, C.B. Maspun
AO «HayuHo-npousBojcTBeHHOE 00benHeHHe « [ 0cynapeTBEHHbIH HHCTUTYT MPHKJIaAHON ONTHKU >,
Kasanb, Poccus

PaccmoTpeHa W peanns3oBaHa  METOAMKA JOCTHKEHMSI ONTHMAJbHOIO KauecTBa COOPKH W IOCTHPOBKH BBICOKOTOUHbBIX
ONTHYECKUX CUCTEM, BKAIOYAIOLIMX B C€OS 3JIEMEHTBI ¢ acepuyeCKUMU NMOBEPXHOCTAMU. Lle/bio METONUKH siBaseTcs noadop
acepuyeckux 3JEMEHTOB HA OCHOBE pe3yJbTAaTOB H3MEPEHHs] OTKJIOHEHHH 3THX [OBEPXHOCTEH U MOCJEIyIOLIEro
MaTeMaTH4eCKOro MoJIeIMPOBaHUS 00BLEKTUBOB BO BCEX BO3MOXKHbIX BAPUAHTAX COOPKH. A TaK 2Ke pe3yJ/ibTaTbl MOJE/IHPOBAHUS
UCIIOJIb3YyeTCsl B KauecTse 11abJ/0Ha sl FOCTUPOBKH OObEKTHBOB.

Kiouebie cnoa: CunresupoBanibie rojiorpammbl, Mutepdepentnontbie kKapTuibl, OyHKIHs paCCesTHUs TOYKH,
Acepuryeckast TOBEPXHOCTb.
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13.7 [lpupoanbiii 3anpet Ha rojorpacduuyeckoe TV u 3D 10n0jgHEHHYI0 peajbHOCTb CHAT, HACTAJA 3110Xa
KOHCTPYKTOPCKUX pelueHuit (/Ipuerauiernolil)

Cepeeti Arexcandposuy lllotidun’, A. J1. [azoes’
' CuOMPCKHE TOCYIaPCTBEHHBIH YHUBEPCHTET reocHcTeM M TexHosorui 630108, Poccuiickas Oenepatus,
HoBocubnpck

OrpomHBIe MacCHBLI HHPOPMAIIHH B TOJOTPAMMAX TTOCTABU/IN 3aTTPET HA MyTH ToJiorpadudeckoro TejeBuaeHus. [Ipu
nepenave rogorpadHIeckoro BUIEOPsIa 10 pafHoKaHaANy TPATAIIMOHHBIM METOIOM CTPOTHON W KATIPOBOH Pa3BEPTKH
HeoOX0MMa T10JI0Ca YaCTOT, TIPEBHIIAOIIAs BeCh JOCTYIHBLIN UeoBeuecTBy paanoauanason. Eumé B 1992 r. akagemuk 10. H.
JleHuCIOK nUcas 0 HeOGXOAUMOCTU HCCIEA0BAHUN IO «BOCIPOU3BEACHUIO IPOLIECCa IBUKEHUSA Fo0rpathuyecKux
U306paxKeHuin» 1 «pa3paboTke METO/IOB YCTPaHeH st U3GLITOUHOCTH UH(OPMALIUH, T. €. K UCKJIIOUEHUIO U3 roJ0rpaduiecKoro
1306paxKeHNs1 TOH HH(OPMALMH, KOTOpast He HCIOMB3YeTesl TIPU 3pHTEJbHOM BOCIPUATHI». B HacTosIIell paboTe MoKa3aHbl
pelleHHst ToCTaB/AeHHOH 3a1a4i METOJ]AMH CHHTE3a TOJOTPaMMBI C TIOMOLILIO TEXHOJOTHH CTPYKTYPHPOBAHHOTO CBETA, UTO
coKpaliaer TpebyeMyto oJIocy Mepeiadn CUrHAJTa H CHUMaET 3arpeT Ha Mepeaady roforpaguueckoro BUAEOPSIA B
pairoananasoHe.

KatoueBble cioBa: rosorpadus, nepenaya MHhopMalliy, A0M0JAHEHHAS peaslbHOCTb, rojorpaguyeckoe TV.

13.8 Ucnonb3oBaHue MeTOla F€OMETPUUECKOT0 OTOOpaKEHHUS Jydel sl CHHTE3a «JHUH3bI-0a00UKU» A1
KaMepbl MOOWIbHOrO TejaedoHa

Hn Bradumuposuy Teparo, A.O. Bosnecernckas, A.B. baxoaidun
Yuupepcuter UTMO, Cankr-Iletep6ypr, Poccus

Pacuer u MonennpoBaHne 0OBEKTHBOB Kamep MOGHJBHBIX Tese(hOHOB MpeACTaB/sIeT coOOi TpygoeMKHil mporecc. B
HCCJIEIOBAHUHN pACcCMaTpUBAETCsl BO3MOXKHOCTL CHHTE3a ONTHYECKON CHCTeMBbl 00BEKTHBA Ha TIpUMepe pacyeTa «JHH3bI-
6a604KH» 10 METOLY NeOMETPHYECKOro oToOpakeHus Jjiydd. Maccupbl Jiydell TpacCHPYIOTCST 4epe3 CHCTeMY B NMPSIMOM H
06paTHOM XOfie, U /TS TOCTIeHETO 3IeMeHTa HTePALOHHO MO0 paeTcsl (hopMa TOBEPXHOCTEH, 06eCTIeunBaIOIINe KOPPEKIIHIO
abeppalyil BbICOKHX MOPSAKOB MOCPEICTBOM IMOUCKA HOpMajied, o0ecrneynBaloLUX COBMELLEHHEe Jydyel, TPacCHPYeMbIX B
NpSIMOM H 06PATHOM XO/I€.
KatoueBble cioBa: Onrrka, [IpoekTupoBanne onTH4ecKnX cucreM, ['eomeTpruieckoe oTobpaxkenue JiyueH,

Annpokcumauusi, Abeppauuy.

13.9 CamocoracoBaHHbIi TepMOJMHAMUYECKUH MOAX0/ K CIEKTPaibHON ONTHMH3ALMHU CENEKTUBHbBIX
uzayuareqaen aaa T® cucrem

[pocmodywes Andped Oaeeosuy
AO "HUM HITO "JIyYy"

[TpencrapienHast Mojiesib pacluupsieT TpaauliMoHHoe onucaHue TP cucreM myTéM caMoOCOMIACOBAHHOIO y4é€Ta TeII0BOro
6aJjiaHca SMUTTepa [PU OFpaHUYeHHOH MOABOAMMON MOLIHOCTU. [losyueHHble pesyJbTaThl 10KA3bIBAKOT, YTO ONTHMAJsbHbIE
napameTpbl SMUTTepa Jyisl cucTeM ¢ Pin = const MoryT cyliecTBeHHO OTJIMUATLCS OT MPeACKa3aHni H30TepPHYECKUX MOfleJIel, a
(boTOHHAS] PELMPKYJALHMS WrpaeT aKTHBHYIO pOJb B (OPMHPOBAHWH paboued TeMTepaTyphl H CeKTpa. DTH BHIBOJEI
MPEACTABJISIOTCST JOCTATOUHO HOBBIMH AJTST IOKJIAAA HAa KOH(e peHIHH.
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13.10 AHa/1M3 nepeaaTouHbIX XapaKTePUCTUK Pauo()OTOHHOrO TPAKTa HAa OCHOBE Jla3epa ¢ NPSIMOH
Moayasiuuen

Ounee IOpvesuu Knsses"?, T. [I. Henawes??3, A. H. lopoxckun®

! MocKoBCKHE TOCYIapCTBEHHBIN TeXHHUeCKHi yHuBepeutetr um. H. . Baymana, Mocksa, Poccust
*HauuoHa/ibHBIH Heeae0BaTebCKHE saepHbiil yuusepeuter « MU®U», Mocksa, Poccust

3 T8 HTLL, Mocksa, Poccnst

B paGote onmcaHBl MeTOAB pacueTa W MONEJHPOBAHWA TlapaMeTpoB PaaMO(OTOHHOTO TpakTa Ha OCHOBE Jadepa C TPsMOH
Momy siuiell. IlpencTaBnensl aHanMUTHUeCKHEe MOAXOAbl K JIHHEHHOMY UM TapMOHHYECKOMY TMPHOJIKEHHIO 3aBHCHMOCTH
BBIXOJHOH OMTHYECKOH MOIIHOCTH OT TOKA HAKAUKH JA3ePHOr0 JHOAA, a TaKkKe Pe3y/bTaTbl YHCJAEHHOTO MOJAEIHPOBAHHSI.
[TpoBeneHa sKcrmepHUMeHTa/bHAS BepU(UKALMS U NPEACTAB/EHbl Pe3y/bTaThl CPABHEHHS] MEPeJAaTOYHBIX XapaKTepPHCTHK
Tpakra: KoahulneHTa ycuieHus, Ko3hPUIUUEHTA LyMa U AMHAMUYECKOT0 1arnasoHa 6e3 NapasuTHbIX COCTABJISIOLIUX.

KatoueBble cioBa: PamohoTOHHBIE TPAKT, Jasep ¢ NPsSMON MOAyAsuel, Ko3(hHUILMeHT nepefadn, KoahpuineHT
LIyMa, AMHAMHYECKUH Idana3or 6e3 NapasuTHbIX COCTABSAIOLLUX.

13.11 Pazpa6oTKa v HcclenoBaHHe IBYXIMAaNa30HHOHW CKAaHUPYIOILEH ONTHKO-3/€KTPOHHOH CUCTEMbI OUCKA
1 0OHapyKeHus1 OPaAKOHbEPCKOT0 NPOMBICJIA JIECHOTO X03S1CTBA

Ipuecopuil Hukoraesuy Mapkyuiun
[IpousBojicTBeHHOE 00beIMHEHHE <Y palibCKUH ONTHKO -MeXaHHIeCKHH 3aBoj», Exatepunbypr, Poccns

PagpaboTka W wuccieoBaHa JBYXIMANa3CHHAs CKAHUPYIOLLAs ONTHKO-3JIEKTPOHHAs CHCTeMa MOMCKAa W OOHapy:KeHHs
OpaKOHbEPCKOTO MPOMBICIA JIECHOTO X03AUCTBA, Pe3yJIbTaThl IETHBIX UCTIBITAHHH KOTOPOH MO OMpeieseHHI0 3D(EKTHBHOCTH
NIPUMEHEHNUS MeTOJa KOMIIEKCHPOBAHUST PA3HOCIEKTPaJbHBIX M Pa3HOPAKyPCHBIX M300pakeHHH, MoKasalu BO3MOMKHOCThb
MOUCKA U 0GHAPYXeHHUs CyObEeKTOB 6PaKOHbEPCKOTO TIPOMBICIA B JIECHOM MACCHBE HA IMCTAHIIAM 10 D KM JaXKe MPH CyMepKaX.
Paspaborana n nccienoBana AByXKOHTypHast CHCTeMa CTa0WIM3aluH JIMHUH BU3UPOBAHUS ONMTHIECKHX KaHAJOB, Co/leprKaliast
YIJIOMECTHbI W a3UMyTaslbHbId MPUBOIbl MOACEKUBAHMS, AATUUKH YIVIOB a3UMyTaJbHOTO M YIJOMECTHOrO MPHBOJIOB
MOAC/EKUBAHUSA, TUPOCTAOUIN3UPOBAHHYIO MJAATHOPMY, THPOCKON MAATPOPMbL U YCTPOHCTBO yNpaB/eHus cTabuansaluei
JIMHUM BH3UPOBAHMsI, MO3BOJSIET YMEHBIIUTh MMOTPEIIHOCTh CTAOUIM3ALUH JIMHUK BU3MUPOBAHUS ONTHYECKHX KAHAJOB JIO
3HAYEHU, He MpeBblaoIuX H”.
KimoueBble ciioBa: ONTHKO-3/1eKTPOHHAs cHcTeMa, KomIiekcupoBaHue u pejicraBienuie nHgopmaim, CHCTeMbl

CTaOUNU3ALMH JIMHUN BH3HPOBAHMSI.

CreHpoBble 10Kaa/bl

C.13.1 OnTHuecKuil ceHCop BIAKHOCTH

[Opuil Jinumpuesuy Jlanmyx, C. H. Jlemyma, 3. K. Aaudacanos, /. A. PazdoOpees
OpeHOGyprckuil rocynapeTBeHHbid yuusepeutet, Openbypr, Poccus

[Ipesnaraercst HOBBIF ONTHUECKUH CEHCOPHBIN 3JIEMEHT Jijist OECKOHTAKTHOTO (yaJIeHHOTO ) U3MEPEHHS BJIaXKHOCTH
Bo3Myxa. CeHCOPHBIH 3/IEMEHT BHITIOJTHEH B BHJE MOJHMEPHOU KOMITO3HIINH, BKJTIOUAIOIIEH THayPOHOBYIO
KHUCJIOTY, 00JIaIal0LILYI0 BEICOKOH COPOGLIMOHHON CMIOCOOHOCTBIO MO0 OTHOLIEHHIO K TTapaM BOJbl U OPraHHUeCKHH
KpacuTesb-aoMuHodop. CeHCop pearnpyeT Ha U3MeHeHHe BJIaXKHOCTH OKPYXKAIOIIET0 BO3MyXa CHTHAJIOM
JIIOMUHECIIEHIIHH U He TpebyeT sJekTponuTanus. ONTHUeCKUH JaTINK H3MEPEHHS YPOBHS BJIaYKHOCTH BO3/lyXa Ha
OCHOBE TIPEJIJIaTaeMOT0 CEHCOPa MOYKET OBITh UCITOJIb30BAH MPH UCCIEIOBAHUSIX aTMOCKhEPBI, B 3aMKHYThIX
o6beMax, B MPOHU3BOJCTBEHHBIX U OBITOBBIX TOMEIIEHHSX,
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KatoueBble cioBa: ONTHIECKHH AATIHK BJAAXKHOCTH, CHTHAJ JIIOMHHECIIEHIINH, TTIOJIUMepHast TIJIeHKa, 6eCKOHTAKTHBIH
CeHCop.

C.13.2 [Ipumenenue crepeosaurorpaduu s GbICTPOro NPOTOTUNIMPOBAHMS JIMH3 CBOOOAHON (DOPMbI
Apmén Arexceesuu Croboucanunos', H. B. Hukonopos', E. M. Arekcees’, A. M. Arekcees’,

B. A. Acees’
' Vuusepeurer UTMO, Cankr-Tlerep6ypr, Poccus

Paccmorpena TexHosorust OBICTPOrO  MPOTOTUMHPOBAHMS ONTHYECKHX JHH3 CBOOOAHOH (hOpMBI HA IpHMepe
KAayCTHIECKUX JIMH3, NPeAHA3HAYEHHBIX A/1s1 POPMHUPOBAHUS H300paKeHHsI. I3roToBieHHe KayCTHUECKUX JIMH3 BBIMOJHSNOCH
METOJIOM CTepeoJIuTOrpauu Ha KoMmMepueckoMm otononumepHoM 3D npuHTepe ¢ NpUMeHEHHEeM Mpo3pauHblx cMod. B xone
paGoTbl 3KCIEPUMEHTANbHO HCCJEI0BAHO BJIMSIHHE TapaMeTpOB TPEXMEPHOH MeyaTH W MOocTOOPaGOTKH Ha KauyecTBO
[0J1y4aeMOr0 NPOEKUMOHHOIO H300paXKeHHUsl. YCTAHOBJEHbl ONTUMAJ/bHble PEXKUMbl POU3BOACTBA, ycTpaHstoulde 3hdekT
CTYIEHYaTOCTH U MUHUMHUSHPYIOLLME paccesiHie cBeTa. [IpeyioxKeHHbIi nogxo obecrneynBaeT oNTHIECKOe KadecTBo JeTaJlel
W CYIIIECTBEHHO COKpalllaeT 3aTpaThl U CPOKH NpoBeienusi 3tanoB HMOKP.

KatoueBblie cioBa: ajIUTHBHbIE TEXHOJNOTHH, JTHH3BI CBOGOAHON (DOPMBI, KAYCTHIECKUE JIHH3BI, CTEPEOIUTOrpadus,
hoTononMepHast ne4arb

C.13.3 BupryanbHas na6oparopus Cnekn-unrephepomerpuu
Buxmop Hukoaaesuu Munros, A. I1. Baadumnupos

Ypanbckuii heepanbHbiil ynusepcuTeT uMenu epeoro [pesuaenta Poccun b. H. Enbupna,
Exarepun6ypr, Poccus

[IpencraBjieHa KOHIEMINST W apXWTeKTypa paspadaTbiBaeModl BHWPTyadbHOH JabopaTOpPHH CIeKJ-HHTep(epOMeTpPHH —
MpOrpaMMHON TIAaT(QOPMEI, HaleJeHHOH Ha COKpallleHHe BPeMeHW TIPOeKTHPOBaHWS 3KCMepHMEHTANBHBIX YCTAHOBOK.
[Tnatopma 0OBeRWHSIET CHMBOJbHBIE —BBIYHCJAEHHS, HYHCJIEHHOE MONEJHPOBAHHME, AaBTOMATHUECKYIO TeHepalHio
KOHCTPYKTOPCKOH JoKyMeHTaunn W cBsisb ¢ CAIIP B emunelll ynpaBasemsiii konsefiep. CIPOEKTHPOBAHBI KOMIIOHEHTHAS
MOZieNTb U CLeHAPHH B3aWMOJEHCTBHS, BH3yaJu3upoBanHble B HoTauun UML. Oxxupaercsi, 4to BHeApeHHe JadopaTopHH
YMEHBIIUT TPOJOKUTENBHOCTh LUKAA «pacyér-uepTéx-crneuudpukauusa» ¢ 3—8 MecsaueB 10 HECKOJbKUX JAHEH TpH
coXpaHeHuu CyGMUKPOHHON TOUHOCTH, JIOCTUTHYTOM B MPeJILLIEeCTBYIOIMX paGoTax Mo JUHAMUYECKON CrieK/1-UHTeP(EePOMETPUH.
Katouesbie cioBa: Criek/i-uHrephepoMerpusi, MCKYCCTBEHHbLE UHTeJ1eKT, yaT-60T, RAG, aBroMarusalius HayuHblx
UCC/eI0BAHUM, BUPTYaJbHas JabopaTopust, 00padoTKa NAHHBIX.
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Cexkuus 14
HeiipocereBble TeXHOJOTUU B (DOTOHUKE
YcrHble fokaaapl

14.1 llpuMeHeHne KacKagHOW CBEPTOYHON HEHPOHHOU CETH 1 PEKOHCTPYKIIMK H300paXKeHUi ¢ ToJorpaMm

Cemer Arexceesun Kupuii', A. C. Ceucmynos’, [. A. Poimos’, A. B. Hlugppuna’, I1. A. Yepémxun'
! HanmoHasibHBIH HCC/IeI0BaTeIbCKHH silepHbIH yHHBepcHTeT « MUDU », Mocksa, Poccust

B paGore mpencraBieH KacKaaHLIH METOL BOCCTAHOBJIEHHs OWHAPHLIX H TIOJYTOHOBBIX H300payKeHWH ¢ LH(POBLIX H
KOMIIBIOTEPHBIX TOJIOTPAMM TPEXMEPHBIX CLIEH Ha OCHOBE COBPEMEHHBIX CBEPTOYHBIX HEUPOHHBIX ceTel, oGydaeMbIX
noc/ieIoBaTebHO. [IJis1 TIOBBIIIEHHsST TOUHOCTH PEKOHCTPYKUMY WCMOMb30BAHBI 3TAMLI MPEIBAPHTENBLHOTO BOCCTAHOBJIEHHS H
YTOUHEHHUS CTPYKTYPHI 0OBEKTOB. BhIMo/iHeHa uic/ieHHAs 1 BU3ya ibHAS OLleHKA KauecTBa Pe3yJibTaToOB, a TaKXKe CpaBHEHHE C
CYIIECTBYIOIINMH HEHPOCETEBLIMHU MOIXOAAMH.

Katouesnblie coBa: mpcpoBast rosorpacus, BOCCTaHOBJIEHVe H300pAsKeHHT, reHe paTHBHO-COCTs3aTesIbHEIE HeHPOCeTH,
KacKajiHble HefipoceTH, riryGoKoe 06ytieHHe, MOYyTOHOBEIE H306paXkeHHsT, KOMITBIOTepHast rosiorpadust, 3D-crena.

14.2 OueHka aGeppauuii BOJHOBOro (ppoHTa HA OCHOBE aHaAM3a AM(PAKLUMOHHBIX KAPTHH C UCII0Jb30BAHUEM
CBEPTOUHOM HEMPOHHOM ceTH

3axap Cepeeesuy Mapkos, E. [0. 3a0ka306
HauuonanbHbiil uccaenoparebekui snepHbiil yausepeurer « MUPU», Mocksa, Poceus

[Ipencrapnen metoj oueHku abeppauuid BOJHOBOrO PpOHTA it KOrepeHTHbIX AupakiiioHHbIX cicTeM Ha ocHoBe [IBMC ¢
UCII0JIb30BAHWEM CBEPTOYHON HEHPOHHOH ceTu. BXOAHBIMH JAaHHBIMH CJY:KUT HAGOP W3 TPEX JUPPAKUMOHHBIX KAPTUH,
(hopMUpPyeMBIX TIPH MOIyJSIIMM Ja3epHOTO Mydka asoBbIMH Mackamu. Ha ocnoBe nByxBerBeBol CNN-apXxuTeKTypbl,
o6yueHHol Ha cuHTeTHueckom aatacere W3 80000 sjemeHTOB, BhinoJHseTcst perpeccusi 12 napamerpos: Ko3duleHToR
OJIMHOMOB [lepHHUKe U reoMeTpUUIeCKUX XapaKTepUCTHK Myuka. CpejHee sHaueHHe KOI(DhUIMEHTA IeTePMUHAIIAY HA T€CTOBOH
BeIGOpKe coctaBwio 0,993, DkcrnepumeHTalbHass BepuUbHKALMsSI HA ONTUUECKOH YCTAHOBKE C XKMIKOKPHCTAJINYECKHM
MPOCTPAHCTBEHHO-BPEMEHHBIM MOJIYJIITOPOM CBETa MOATBEPAHJIA CTOCOGHOCTE METOIA HIEHTH(PUIIMPOBATh Ne(hOKYC U IPyTHE
abeppauun. [Togxon o6ecnednBaeT BLICOKYIO CKOPOCTb H TOYHOCTL 6€3 UTePALMOHHBIX TPOLEIYD.

KatoueBble cioBa: BoHOBOH (hpoHT, aGeppalui, TOMHHOMBI [epHWKe, CBEPTOUHAS HEHPOHHAS CeTh, TH(DPAKIIHOHHBIE
KapTHHBI, (Pa30Bast MOy ISIUS, TOIOTpahHIeCKie CHCTEMBI.

14.3 HeiipocereBbie MeTO/Ibl KOPpEeKLMHU abeppaLii BOJHOBOro GpoHTa B ONTHUECKHUX CXEMAX C
OPOCTPAHCTBEHHBIM MOJYJISTOPOM CBETA

Anna Aaexceesna Kpemosa', /1. /1. Pewwemnuros', A. A. @omunosa’, K. C. Tuxornog'??
! Cankr-TTerepGyprekuii rocyaapersennbliil yuusepeurer, Cankr-Ilerep6ypr, Poccust
2 Poccuiickuil kKBanToBbii Lentp, CkoikoBo, Mocksa, Poccust
 Ousnyeckuit uueturyt um. [1.H. JleGenepa Poccuiickoi akagemun Hayk, Mocksa, Poccust

[IpocTpancTBeHHbIE MOAYASATOPHI cBeTa (SLM) HPOKO HCMOJB3YIOTCS B SKCIIEPUMEHTAX B OTKPHITOH ONTHKE, OMHAKO HX
ACTIOJb30BAHNE HEeH30eyKHO COMPSHKEHO C WCKAXKEeHHSIMH BOJHOBOTO (DPOHTA, BHOCHMBIMH HEHAEaJbHOCTBIO OMTHIECKHX
3J1eMEHTOB. Koppekuus TaAKUX UCKayKeHUH MOXKET ObITh
OCyLLeCTBJ/IEeHA TyTEM BHECEHUS KOMIIEHCUPYIOLIMX H3MeHEeHUH B (ha3oByto MacKy, nogaBaemyio Ha SLM. B Hacrosiuleli paGote
paccMmarpuBaercst onrtHueckas cxema ¢ SLM, cdopmupymoolias B MIOCKOCTH Kamepbl H300parkeHHe MaccHBa TOYEK, H
npeIaranTces MeTob! IanTUBHON KoppeKLuy abeppaluil, HapyllaolluX PABHOMEPHOCTh paclpe/eeHust IHTeHCUBHOCTH. B
YaCTHOCTH, PeasiM3yIOTCsl U COMOCTABJSIOTCS JiBA MOJX0/A, OCHOBAHHbIE HA NMPUMEHEHHHM HEHPOHHBIX ceTel: CBEPTOYHOH M
(pusnIecKu-nH(pOPMHPOBAaHHOH. KpoMme TOro, BhIle/leHBl KakK WX NMPEWMYIIECTBa, TaK W OTPaHHYeHWs, CBsI3aHHBIE C HX
MPOEKTHPOBAHUEM H IKCIIEPUMEHTAJILHBLIM PUMEHEHHEM.
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KatoueBble cioBa: KBaHToBble KOMMyHHKalMH, KBaHTOBbIE reHepaTopbl ¢aydailHbIX unces, [OcTHpoBKa
onTHYeCKNUX cxeM, Koppekims BosiHoBoTo hpoHTa, MaimHHoe o6ydeHne.

14.3 Pacno3staBanue usobpaxenuii B 4F-cucreme ¢ ucnonb3zopanuem ¢hasoBbiX rojaorpamm
E. IO. 3a0raszos’, 1O. C. Jlenkosa', /1. B. llasienko', P. C. Cmapukos’, I1. A. Yepémxun',

Pedop Anmornosuu Yuiakos'
' HauponasibHbI MCC/1e10BaTebCKUI siepHbii yuuBepeuteT « MO », Mocksa, Poccust

B pa6ote npeacrap/ieHa sKCnepuMeHTabHas peaan3allisi HHBapHaHTHOTO pacno3HaBaHus u3obpaxkeHui B 4 -koppensitope ¢
ncnoJb3oBaHueM MoauduuupoBaubix MACE-dunbrpoB. OcoGeHHOCTBIO TTOAXOAA SIBJISIETCS] MAHUTTYSLUS (QOPMOK OTKJIHKA:
(hopMUpOBaHKE JBYMEPHOrO CUrHaMa 3ajaHHOH (QOopMbl, Kiaaccupukalusi Ga3upyeTcs Ha JBYMEPHOI Mepe CXOACTBA.
JkcnepuMeHTabHasi yCTaHOBKA co3jaHa Ha 6ase ojHomonoBoro sazepa SSP-SLM-473 ua juny BosiHbl 473 HM,
AMIIJIMTYHBIN TPOCTPAHCTBEHHO -BpeMeHHOH Moty sitop ceeta Holoeye L.C 2012 iy BBOJa pacnosHaBaeMoro H3o6paXKeHHst
u dazoseiii LCOS TIBMC Holoeye GAYA-2 st BHIBOJA CHHTE3HPOBAHHHBIX IMOJYTOHOBLIX TOJIOTPAMM HHBAPHAHTHOTO
¢dumbTpa. CurHan peructpupyercst kamepoil Retiga R6. B nmoknane paccmarpuBatoTcsi MeTOMKA peanusalny (GUILTPOB B
JaCTOTHOW TIJIOCKOCTH, BJIHSIHWE armapaTHBIX XapaKTePHCTHK HA KauecTBO OTK/AWKA M TMepPCIeKTHBLI 4f-cucrem st
TpeABApUTE/IbHON reHepalii IPU3HAKOB B HEHPOCETEBbIX 3aa4axX MALIHHHOTO 3PEHHSI.
Katouesnie cnoBa: Pacnosnasanme nzo6Gpakennt, 4F-cucrema, [IpocTpancTBeHHO-BpeMeHHBIE MOJTY/ISITOPEI CBETA,

MatuuHHoe 3peHue, VIHBapuaHTHbIE PUIBTPLI.

14.4 HeiipocereBas Kiaccuukauusi pacTpupoBaHHbIX M300paKeHuH 110 curHajlam cBepTKU, hopMupyemMbiM
OTNTHKO-UU(POBOH CUCTEMOMH NPOCTPAHCTBEHHOM (DUIbTPALIUU

E. IO. 3a0kaszos’, 0. C. Jlenkosa', apvs Baadumuposna [Masaenxo’, E. K. [lemposa’,
P. C. Cmapuxos', Il. A., Yepéuxun', . A. Yuakos', A. B. llugpura’
! Haumonanbhbiit Mcenenobarensekuit Inepubiil Yuusepeuter « MU®U», Mocksa, Poccus

B naunoit paGore npeacraB/ienbl pe3yJibTaThl HEHPOCETEBOH KJaccuukalu OGUHAPHBIX PACTPUPOBAHHBIX M300PaXKEHUH
pasMepHOCTbIO D12*512 nuKcenoB MO CHrHAMAM CBEPTOK pasMepHoCTsMH 64%64, 32*32, 1616 nukcenoB, MoiydaeMbix B
BbICOKOCKOPOCTHON KOI€PEeHTHOH ONTUKO-UU(POBOH CUCTEME MPOCTPAHCTBEHHON (PUJILTPALUMK C (UJILTPOM B IJIOCKOCTH
[POCTPAHCTBEHHBIX HACTOT. ONTUYECKAS CUCTEMA BBIMOJHAET CBEPTKY BXOJHOTO PACTPUPOBAHHOIO H300paxKeHus ¢ (PyHKLUEH,
3a7aBaeMOH €l MMIYJbCHbIM OTKJIMKOM, KOTOPbIH (DOPMHUPYeTCsl KOMIbIOTEPHO-CHHTE3UPOBAHHOU rosorpaMmmon dypee.
Brixomnon HaGop cBépTok o6pabarhiBaeTcsi ¢ MOMOIIbIO CBEPTOYHON HEHPOHHOH CETH JIIs pellleHusl 3ajaud OMHAPHOU
KjIaccuukanmy. PeanvzoBanHasi THOPHIHAS ONTHKO-TMGPOBasi CHCTEMa MO3BOJISET JOCTHTATL TOUHOCTH pacro3HABAHHS
pacTpupoBaHHbIX H306paxkenil 10 99 %.

Katouesbie cioBa: KommsioTepHo-crHTe3npoBanHast roforpamMma, OnTHieckine HeHpoHHbIe ceTH, [ [pocTpancTBenHast
dunbTpanyst, PacnosHaBanie n3oOpaskeHnil, CBEPTOUHbIE HEHPOHHBIE CETH.

14.6 Pa3paGoTka nporpaMMHOIo NPUI02KEHUS 1S BbIAEJEHUSI CTPYKTYPHOU MH(OpMALIMY U3 110J0CATbIX
1M300paxKeHni Ha OCHOBE YaCTOTHOIO aHA/JM3a U HEUPOCETEBOM CErMEHTALMU

Eeop Arekceesuu Ceneanes, C. H. Xonuna
Camapckuil HallMOHAJbHBIN HCCIE0BATENLCKUE YHUBepeUuTeT uMenH akajemuka C.I1. Koponéra, Camapa,
Poccust

B paGore mnpeicraB/ieHa IporpaMmHasl CcucTeMa sl aBTOMATH3HPOBAHHOTO aHa/lM3a TMOJIOCATbIX H300paKeHHH,
OpUEeHTHPOBaHHAs HA 06paGOTKy OTNEYaTKOB NanblleB. MeTo010THA BKAIOYAET AByMepHOe OblcTpoe npeobpasopanue Pypbe
A/l OJIy4eHUs TIPOCTPAHCTBEHHOTO CIIEKTPa, HEHPOCETEBYIO CErMEHTALMIO KOJbLA CPEHUX YACTOT HA OCHOBE apXUTEKTYPbl
U-Net, a Takke mnocjenywolilee pasjeseHHe HA OPUEHTALIMOHHbIE CEKTOpAa C BbIUMC/JAEHHEM NOPOMKAAOLICH (hYyHKUHMHU.
[TostydeHHble pe3yJ/bTaThl IeMOHCTPUPYIOT BBICOKYIO TOUHOCTD BblE/€HUS YACTOTHBIX H YIVIOBBIX XapaKTePUCTUK HA TECTOBBIX
nanabix FVC2002. PazpaGorannoe Be6-npuioxkenne o6ecriednBaeT WHTEPAKTHBHYIO BU3yaJIM3alMio BCEX 3TAINOB aHAJM3a.
3HayeHHe pabOThl — aBTOMATH3ALIMS H3BJIEYeHHsT CTPYKTYPHBIX lTapaMeTpoB AJ1s1 0MOMETPHYECKHUX CHCTEM.
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Katouesnblie cioBa: mosocatele n3obpaxenusi, mpeoopasosanne Oypre, HetipoceTeBast cermenTawsi, U-Net,
OTTMeYaTKN MasblieB, YaCTOTHLIH aHaN3, TOPOXKIAIoIIas (PYHKIMs, Be6-NHTepdetic.

14.7 Onrumusauusn CZ onepauuu Ha 3ddekTe puadepropckoi 6/10kKaapl ¢ nomoinbio PINN

Kupuaa Cepeeesuy Tuxonos'??*, X. K. b. Jlyna Beponuko'?, JI. B. lepacumos™’, H.A.Mopos*?, JI.B.
Kynpusinos® H.b. Boopos®?, C.C. Cmpayne®®

! Cankr-TTerepGyprekuii rocyaapersentbiil yuusepeurer, Cankr-Ilerep6ypr, Poccus

2 Poccuiickuil KBanToBbI# LenTp, CkosikoBo, Mocksa, Poccust

¥ Ousnveckuii unetutyt umenn IT.H. Jle6enena PAH, Mocksa, Poccust

* TlenTp MEXKIMCIMIIMHAPHBIX hyHIaMeHTa bHbIX HeeaenoBanui BITTD, Caukr-TTerepGypr, Poccus

5 Ilentp kBaHTOBBIX TexHosorkk, MIY umenn M.B. JlomoHocosa, Mocksa, Poccust

HefiTpasibHble aTOMBl B ONTHYECKHX MHKPOJIOBYIIKAX SIBJSIOTCS ONHOH M3 HauGoJee TEPCeKTHBHBIX ITAT(QOPM s
MaclTabupyeMoro yHUBepcalbHOro KBAHTOBOTO KOMIbIOTepa. OIHAKO IS TTOJIHON peasi3alii UX ToTeHLHaMa HeoOX0AnMa
paspaGoTKa HaJle>KHBIX JABYXKYOUTHBIX 3aIyTHIBAIOIINX BEHTHJIEH, (DYyHKIIMOHUPYIOIIMX HA OCHOBE MeXaHH3Ma PHIOepPTOBCKOH
6s0kaibl. TOUHOCTH TaKMX BEHTHJEH OrpaHHYeHA TIJIaBHbIM 00DPA30M CIHOHTAHHBIM pacCesHHEM HaA MPOMEKYTOUHBIX
9JIEKTPOHHBIX COCTOSIHUSIX W KOHEUHbIM BPEMEHEM KH3HM PUAGEPrOBCKHUX COCTOSTHHUH. IDTH (PaKTOPbl AENAIOT aKTyasabHOH
pa3pabOTKy AKTUBHbIX METOJIOB MOJABJEHUS OLIMOOK, KOTOpble pPaBoTalOT B YCJAOBUSX DEaJbHbIX 3IKCTEPUMEHTAJbHbBIX
orpanuueHui. Jlasi peleHuss 3TOH 3ajaud Mbl npejiaraeM ¢u3udeckd HHMOPMUPOBaHHYIO HelpoHHytlo ceTb (PINN),
CIOCOOHYI0 TOA0HPATH [VIAJAKUE YIIPABJSIOLME HMITYJIbChl, aKTHBHO 1OJABJISIIOLINE YKa3aHHbIE HCTOUHUKHY 1LIyMa.
KatoueBble cioBa: pusuuecku iHGOPMUPOBAHHASA HEIPOHHAS CETh, KBAHTOBbIE BBIYUCJAEHUS], METO/Ibl MALIUHHOTO

o6yuenusi, PINN, puabepropckue coCTOsiHUsl, KBAHTOBbIE BEHTHJIH, KBAHTOBOE 3aMyThIBAHUE.

14.8 T'mOpuaHbIH HEHPOCETEBOH AJTOPUTM BhIIETEHHST OBICTPOU3MEHSIONIMXCS CTa60KOHTPACTHBIX 06pa30B B
ONTHYECKUX BUAECOMOCIEN0BATENBHOCTAX HA KBa3UCTaLlMOHAPHOM ¢hoHe

Baadumup Inumpuesuu Koseipes', M. B. Bazoseix', A. C. Kysneyos', A. A. Koemyn'
! MockoBCKHE rocyiapeTBeHHbIN TeXHHIecKHi yuusepeuter um. H. 3. Baymana, Mocksa, Poccust

[IpencraByienbl  pe3yabTaThl paspabOTKW THOPHAHOTO HEHPOCETEBOTO aNTOPHTMAa BHIIETEHUsT OBICTPOVN3MEHSIOLIIKCS
c1abOKOHTPACTHBIX 00pasoB B ONTHYECKHX BHAEOMOCENOBATENBHOCTAX HaA KBasucrauuoHapHoM owe. [loxazana
5 PEKTUBHOCTb COYETAHHST aNANTHBHON 06pabOTKH H300paKEHHH, KOMITEHCALMH (POHOBBIX H3MEHEHHH W HEHPOCETEBBIX
METO/IOB /TS MOBBILIEHUS yCTONYHBOCTH BhIeIEHUST AMHAMHUECKHX 00J1acTel TIPH BapbHPYEMOM KOHTPACTe H306parkKeHHs.

Katouesbie cnoBa: Heiipoceru, MainnHoe o6ydenue, Ontiuueckie BUeonocea0BaresibHocty, Caa60KOHTpacTHbIE
o6pasbl, KBasucrannonapueii ¢oH, AnantuBHasi o6paborka H306paKeHHH.

CreHpoBble 10Kaa/bl

C.14.1 SVETIANNa 2.0: otkpbiTas 6ub1M0oTEKA A1 NPOEKTUPOBAHUS HENPOMOP(PHBIX ONITHYECKUX
KOMIbIOTEPOB

Cemén Cepeeesuy Yyeyros', B. /1. Heowun', C. H. Boaukos', A.FO. Koxanosckud!, A. A. lllepbakos’
'Vuusepeurer UTMO, Cankr-Ilerep6ypr, Poccust

[pencraBneno nmporpammHoe obecrederne SVETIANNa ¢ OTKPBITHIM HCXOIHBIM KOJIOM, pa3paboTaHHOE /st MOAETHPOBAHMS
cHucTeM AH(PAKIMOHHON OTITHKH H TPOEKTHPOBAHWS ONTHYECKWX BBIMHCANTENeH. Pean30BaHbBl METOIB! peITeHHsT MPsIMOH
3374 JU(PpaKUUK U HHCTPYMEHTbl ABTOMATHUYECKOT0 Tuhhe pe HLIMPOBAHUS /151 PELLICHHUS 3a/1a4 0O PATHOTO TPOEKTUPOBAHHUSA H
ONTHUMHU3AUMKU JIU(PAKUMOHHBIX ONTHYECKUX 3JeMeHTOB. [lpoBeneHo mopenupoBaHue AUPPAKUMOHHBIX HEHPOHHBIX CeTell
pa3NMYHON apXUTEKTYpbl Il pelleHusl 3ajauu KJaaccuUkaluud uzobpazkeHu#. [lpoaeMoHCTpUpPOBAHA BO3MOMKHOCTD
ONTHUMH3AlUU NapaMeTPOB ONTHYECKUX CUCTEM M NPUMEHEHHS METOJI0B MALIMHHOTO 0Oy4eHUS K 3ajauaM BblUUC/IUTEJbHON
ONTHKH.
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KatoueBble cioBa: OnNTHIECKHE BBIUNCAUTENH, THPPAKIIHOHHBIE HEUPOHHBIE CETH, MOJIEJHPOBAHUE ONTHIECKHX
cucreM, o6paTHasi 3anada TuhpaKiyi.

C.14.2 Pacno3HaBanue GUHAPHbIX PACTPUPOBAHHBIX U300parKeHUN HENPONOAOOHOKH ONTUKO-UU(PPOBOI
CUCTEMOM Ha OCHOBE CXEMbl [IPOCTPAHCTBEHHOM hUIbTPALIMU

Oaus Cepeeesna Jlenkosa', /1. B. [Tasaenko!, . A. Ywarkos', E. K. [Temposa’, A. B. lllugpuna’, I1. A.
Yepéuxun', E. KO. 3a0kaso0s’, P. C. Cmapuros’
' HaupoHasibHbIH HCCIe10BaTeIbCKHI siepHbiil yHuBepeuter « MO », Mocksa, Poccust

[Ipennioxken metom (opMHpOBaHUS OMHAPHOTO MpPEACTABJEHHA H300pAXKEHWH, OCHOBAHHBIH Ha METONE pacTPUPOBAHHS,
ajlanTHPOBAHHBIN /151 BIBOJA HA MUKPO3€PKaJIbHbIN POCTPAHCTBEHHO-BPeMeHHON MofyJisitop cBeta (M3 TIBMC). Kaxapiit
MUKCEJ 3aMeHsieTcsl OJIOKOM 2X2 MUKceJa ¢ NCEBAOCAYYalHbIM pacnpeieseHdeM eIHUL, U HyJed, NPonopuuOHaIbHbIM
MCXOJHOU $IPKOCTH, 4TO 00eCleYHuBaeT COXpaHEHHe CpeiHEH HHTEHCHBHOCTH M HCKJ/IOUaeT BO3HUKHOBEHHE DEryJSIPHBIX
TIepUOIMIECKHX CTPYKTyp. B 4f-cxeme ocyrectBisieTcsi omeparsi CBePTKH PACTPHPOBAHHBIX H306paxkeHHH ¢ HaGOpOM
roJIOTpaUIECKHX (PUILTPOB, TIPEACTABJEHHBIX B BHJIE CHHTE3HPOBAHHBIX BHeOCEBBIX TojiorpamMMm Pypre. IlosydeHHble
BBIXOJIHBbIE CHTHAJBI KJTaCCH(HIHPYIOTCS C MOMOIIBI0 HelpoHHOoH ceTH. [lokasaHo, uTO MpeTOKEHHBIH MeTon OHHAPHOTO
NpeaCTaBAeHIsS H300paXKEHHH, OCHOBAHHBIE Ha METOJIE PACTPUPOBAHHUS, COXpaHAET HH(OPMATUBHbIE PU3HAKH, JOCTATOUHbIE
/IS pacro3HaBaHHUst, 4TO N03BoJIsieT ucronbzoBath M3 [IBMC, kak Hanbosiee GbICTPOIEHCTBYIOLIHH.
KatoueBbie cioBa: MUKpO3epKabHbIH MPOCTPAHCTBEHHO-BPEMEHHON MOIYJIATOP CBeTa, 4{-cxema, onTuieckue

CBEPTKH, CBEPTOUHAST HEHPOHHAS CETh.

C.14.3 OueHka BJAUAHHUS CHUIKEHHUS PA3MEPHOCTH B3aMMHOKOPPEJIALMOHHBIX PYHKLKI, c(hOPMUPOBAHHBIX B
4f-koppensiTope Ha KaueCTBO pacno3HaBaHUs

Hapvs Bradumuposna [Tasaenko!, P. C. Cmapuros’, A. B. Hlugpuna’
! Haumonanbhbiit Mcenenobarensekuit Inepubiil Yuusepeuter « MU®U», Mocksa, Poccus

[IpencraBnenbl  pe3yjbTaTbl  HEHPOCETEBOTO  PACIO3HABAHHSA  U300paxKeHUH  OODBEKTOB  C  UCIHOJb30BAHUEM
B3aHMHOKOPPEJISILIMOHHBIX (DYHKLHE, (OPMHUPYEMBIX C TIPUMEHEHHEM MHBAPHAHTHBIX (GUJILTPOB. BHINOJIHEHO MOJETHPOBAHHE
pacrosHaBaHHUsl KOHTYPHBIX H300paKeHHH HECKOJIbKHX KJaccoB. B kadecTBe (pmbTpa paccMarpuBaeTcs WHBAPHAHTHBIH
(bUBTP, peaNH30BAHHLIN B ONITHUECKOI CHCTeMe B BHJIE KOMITLIOTEPHO - CHHTE3HPOBAHHOH TosorpaMMel Pypoe. J17Ts1 CHIKeHHS
Pa3MepHOCTH  B3aHMHOKOPPEJSIIIMOHHEIX  (DYHKUHH TpHMeHeHBl  Pa3JIMdHBle MeTOfbl  WHTepronsiuu.  [logydensr
COOTBETCTBYIOIINE OLIEHKY BJIHSIHHS CHHYKEHHS Pa3Me PHOCTH B3aHMHOKOP PENSILIMOHHBIX (PYHKIMI Ha KAUECTBO PACTIO3HABAHHSI.
Katouesnbie cnoBa: KommeioTepHo-ciHTe3npoBanHast rosorpamMa Oypee, MnBapranThuif Quastp, 4f-koppesstop,
PacnosnaBanue n3oopakeHUH.
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Cexkuusa 15
TeparepuoBas hoToHHMKaA

YcrHble fokaaapl

15.1 TTu—HK cnekrpockonus 1a60paToOPHBIX AHAJOTOB MEX3BE3AHBIX H OKOJO3BE3/IHbIX JIbA0B
(Ilpuerawennoiil)

A.A. l'asoyw. Kupuaa Heopesuy 3atiues, 0.Q).-m. H.
Hucrutyt o6miedt dusukun um. A.M. [1poxoposa Poccuiickoit akanemnu Hayk, Mocksa, Poccust

3HaHWe ONTHUECKWX CBOHCTB acTpoduandeckux JbaoB B TIu—WK nnanasoHe BayKHO JiIsi MOAETHPOBAaHWE TETIJIOBOTO
W3JTy"deHHsT Ta30TBIIEBLIX 06JIAKOB 1 TTepeHoca 3TydeH st B TINIOTHBIX M XOJOHEIX 06J1aCTSIX MeK3Be3AHOH cpepbl. OTcyTCTBHE
9TOTO 3HAHUS OCJOXKHSET AHAJIM3 COBPEMEHHBIX acTPoU3uuecKux Hab/oaeHud. JIasi peuieHHs OTMEUeHHOH MpobJeMbl
CO3/]aHa KCIepUMeHTabHAS YCTAHOBKA, TMO3BOJISIONIAs BBIPALIMBATh Jab0paTOPHbIE aHAJIOTH aCTPOJBAOB MPH KPHOTEHHBIX
TeMIeparypax M M3MepsiTb MX IMIHPOKOMOJIOCHBIH OTK/IHK ¢ momolpio 1T umnynecHo# cnexkrtpockonuu u MK dypse
cnekrpockornuu. C noMoulbio 3TOH YCTAHOBKU YzKe u3ydenbl padjundtbie Jibibi: CO, COg, Ny u HoO (Ih, Ic u amopdnoii das).
Katouesbie cnopa: Tl rexnonoruu, TI na6opatopuas acrpocusuka, TI'u umnyabenas cnekrpockonust, MK dypbe

CIIEKTPOCKOITHSI, IIMPOKOINOJIOCHbIE ONTHYECKHE CBOACTBA, MEXK3BE3HbIE U OKOJIO3BE3HbBIE JIbjlbl, FA30MblIeBbIE 00JaKa.

15.2 HesiMHeliHO-onTHUECKas reHepalys U IMarHoCTUUECKNe NMPUMEHEHHS OJIHOTIEPUOJHBIX TeparepuoBbIX
MMIYJIbCOB BbICOKOW MHTEHCUBHOCTHU ([Ipuesauwierrolii)

Cepeeti bopucosuy bodpos'?, 0. ¢p.-m. 1., M. H. Bakyros'
"Huskeropojckuii rocynapersennbiil yausepeuter um. H.W. Jlo6auesckoro, Huwxknnit Hosropos, Poccust
*Hneruryr npukaaaroi ¢pusvikn PAH um. A.B. Tanonosa-I'pexosa, Huxkuuit Hosropogn, Poccust

[IpencraByen 0630p COBPEMEHHBIX CXeM TeHepaliM KBa3WOAHOMEePHOAHOTO TeparepIioBOTO W3/ydeHHsI, OCHOBAHHLIX Ha
ONTHYECKOM BBIMPSMIEHHH (DEMTOCEKYHIHBIX JIA3€PHBIX WMITYJIbCOB B  3JEKTPOONTHIECKUX KPHCTANIaX B YCJIOBHSIX
KOJIIMHEAPHOTO M HEKOJJIHHEAPHOTO  ONTHKO-TeparepLoBoro CHHXpOHH3Ma. OCHOBHOe BHHMaHHE YAENEHO ONTHKO-
TeparepnoBod KoHBepcHH B kpucramie LiNbOs; mpn Hakauke oCTpoc(OKYCHPOBAHHBIMH JIA3€PHBIMH HMIYJbCAMH H
c1a60cOKyCUPOBAHHBIMY  HMITY/IbCAMH CO CKOLUCHHBIM (DPOHTOM MHTEHCHMBHOCTH. PaccMoTpeHbl HesdHeHHble MeTofbl
JMArHOCTHKH Pa3JIMYHbIX MaTepPHaJoB, OCHOBAaHHbIE HA 3(hheKTax HHIYLMPOBAHHON TeparepLOBBIM 10JIEM BTOPOH ONTHYECKOH
rapMOHHUKH M JIIOMHHECLIEHLIHH.
Kmouesble cnioBa: Tepareprosoe usnyuenue, PeMToCeKyHIHbIE a3e pPHble HMIYJbCHL, JJIEKTPOONTHIECKHE

KpHCTanyel, [ eHepanist BTOpoH TapMOHNKH, JITOMHHECIIEHIHSI.

15.3 BoccraHosjeHue TeparepuoBoro BOJHOBOro hpoHTa 1o cepuu pacnpeaeieHuin HHTEHCUBHOCTH
3aperucTpUPOBAHHbBIX C HCIOAb30BAHHEM NEPECTPAUBAEMOTO AU PAKIIMOHHOIO ONTHUECKOTO J1€EMEHTA HA
yrJI€POIHbIX HAHOTPYOKaxX

Eausasema leopeuesna Lunaarkosa?, A. B. Yeprowx!, H. H. Paxos®, H. H. Paeunod?®, /1.B. KpacHukog?,

A. B. Paduson®, M. I Bypdanosa’, H. B. [Tempog"®

"Yuupepcurer UTMO, Cankr-Ilerep6ypr, Poccus

?XapOuHCKUi uHKeHepHbIH yHusepeuTeT, [unpao, Kurait

SCKOJIKOBCKMI HHCTHTYT HayKH M TexHosorui, Mocksa, Poccus

*MOCKOBCKHIT (hH3HKO-TeXHHUIeCKHI HHCTHTYT, Jlosronipyanbii, Poccust

"Uucrutyr o6uieit dpusuku um. A.M. TTpoxoposa PAH, Mocksa, Poccust

SXap6unckuii TexHooTHUECKHH yHUBepcHTeT, Xapoun, Kurafi
[IpencraByieHbl pe3ysibTaThl SKCIIEPUMEHTABLHOIO BOCCTAHOBJIEHHST BOJHOBOTO (hpoHTa TeparepioBoro (TTir)
TPEX3apsIIHOTO BUXPEBOTO MyuKa, cChOPMHPOBAHHOTO TTepecTpauBaeMOF CriUpajibHOM 30HHOH myactiHo# ( C3IT) Ha
OCHOBE YIJIEPOAHBIX HAHOTPYGOK. BoccraHoBsieHne (hasbl BLITIONHEHO 110 HAGOPY pacnpeieneHnil HHTEHCHBHOCTH,
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3aperUCTPUPOBAHHBIX MpPH AuHaMmuueckoM pactskeHud C3I1 s oaHoro uKCHMpOBAHHOrO paccTosiHUA 10
netekropa. O6paboTKa JaHHBIX MPOBEJEHA C MOMOLIbIO UTEPALIHOHHOTO aJrOPUTMa, OCHOBAHHOTO HA HACTPOMKe
KPHUBU3HbI BOJIHOBOTO (PPOHTA MPH H3MEHEHMHM MEXaHHYECKOTO COCTOSIHUSI MJacTUHbL. [lpennokeHHbI Moaxon
3aMeHsleT TPaJUUMOHHYI0 MHOIOIJIOCKOCTHYIO —PerucTpauuio ¢ MPOJ0JbHbIM TepeMelleHHeM JIeTeKTopa
pacTshKeHHeM OMTHYECKOTO 3JeMeHTa, 00ecneunBasi KOMIAaKTHOCTb U3MEPUTENbHON cXeMbl. [IpojeMoHCTpUpoBaHo
BOCCTAHOBJIEHWE aMIIUTYIbl W dasbl mydka Ha dactore (0,329 Tlit. Paccunrtanel HOpMHpOBaHHbBIE CITEKTPHI
OpOHUTANILHOTO  YIJIOBOTO MOMEHTa M3 BOCCTAHOBJEHHBIX 3IKCMEPHMEHTANbHLIX KOMTIEKCHBIX aMILIMTYH H
COOTBETCTBYIOUIUX UNCJTEHHBIX JaHHbIX.
Kimoueseie ciiora: TepareprioBbii inanason, Boccranosienue dasbl, CrinpasbHast 30HHas MJaCTHHA,

Yrnepoanbie HaHOTPYOKH, BuxpeBoi nydok, OpOutaibLHbIH yII0BOH MOMEHT

15.4 lMonocoBasi puabTpauus 1jisi CUCTEM BU3yaJan3allid HA OCHOBE TeparepLoBoi UMIYJbCHOM
CMEKTPOCKONUH

Aauna Anamoavesna Poibax”?, H. A. Hukoaraes' ?, C. A. Kysneyos' %3

' IHCTHTYT aBTOMATHKH H 3JieKTpoMeTpri CHOHPCKOTo oTjesieHust PoccuiicKoil akajieMuu Hayk,
Hosocubupcek, Poccus

? HoBocuGupceKuii rocyaapeTBeHHbil yausepeuter, HoocGupek, Poccusi

8 @uaman MuceturyTta Gusuky noaynpopoaukos M. A. B. Paxanoba CuGupcekoro otaenenns Poccuiickoi
akajsemuu Hayk « KTUTIM>», HoBocu6upcek, Poceust

B paGore mpomeMoHCTpupOBaHA peanusalusi MeToAa CyOAMCKPETH3AUMH B TepareplLOBOA HMIYJAbCHOH CIEKTPOCKOMHU C
MOMOLbIO  CHELUANbHO Ppa3paGoTaHHOrO MOJOCOBOrO IMpomnyckarolero (uibTpa Ha ocHoBe 3TajoHa Pabpu-Ilepo.
CrekrpasbHasi XapaKTepUCTHKA (DHJILTPA ONPEIeJISIETCS] B COOTBETCTBHE C TeOPUeH CyOIUCKPETH3ALINN, & TeOMETDPHsI YaCTOTHO -
CeJIEKTHBHOU TIOBEPXHOCTH, CJy:Kallled OTPaKAIOUIUM CJIOeM, ONTUMH3upoBaHa. [locsie wuaroroBseHHss (QHILTPOB C
UCITOJIb30BAHHEM TEXHOJNOTHHW KOHTAKTHOH JIUTOrpauH MeTOI CyGIMCKPETH3alHN ObIJT SKCTIePUMEHTANBLHO MPOTECTHPOBAH,
MOKa3aB COKpalieHne BpeMeHH cHopa IanHbIX 6€3 3aMeTHOH MOTePH TOYHOCTH. JIaHHBIH MOIX0I MOYKET OBITh TTePCITEKTHBHBIM
AJ1sT Y3KOTIOJIOCHBIX CMEeKTPabHBIX MPUIOKEHHH BH3yaan3alny, oco6eHHO B HepaspyllalolleM KOHTpoJe ¥ 0GHapyKeHHH
CKPBITHIX TE€pParepUOBLIX METOK HJTH BELIECTB C XapaKTEPHBIMH CITEKTPabHBIMH OTTIeYaTKaMH.

KatoueBble ciioBa: TeparepuoBas GOTOHUKA, YHACTOTHO-H30UpaTe bHas TIOBEPXHOCTD, CYOAUCKPETU3ALMS, UMITYAbCHAS
TepareploBas CleKTPOCKONUs, TeparepuoBas Bu3yaausalus.

15.5 U3yuenue AUaIeKTPUUECKIX U TEPMOOTNITHUECKUX cBOHCTB MIEHOK ITO B cnekTpajbHOM AMana3oHe ot
BUJMMOrO JI0 TeparepueBoro

Henuc Cepeeesuy Fpudanos'?3, H. . Ocunyesa?, JI. 1. Mukepun', H. A. Hukoraes'?
' Unerutyr asromatrku v aaektpomerpun CO PAH, Hosocutrpek, Poccust

2 Uncruryr sipeproit dusukn um. I. V. Byakepa, Hosocnoupek, Poccust

¥ HoBocHGHPCKHUI rocyaapeTBertblil yHupepeuret, HoBocubupek, Poccust

Patora nocpsileHa MCCAEI0BAHUIO AUJIEKTPUUECKUX U TEPMOONTHYECKHX CBOMACTB MJEHOK okcuna unaus-ososa (ITO) na
KBapleBo# nojyioxkke. Mayuensr o6pasite TomimHo 4 1, 133 w1 290 am. JInsmekTprdeckie CBOACTBA HCCTe0BAHBI B HATTA30He
oT BHAMMOTO 710 Tepareptiosoro (TI'1) metogamn nmmyascHol T1i-cnekrpockomin, nHdparkpacHoi Pyphe-CreKTPOCKOITHH |
CMeKTPO(OTOMETPUH; PE3YJIbTAThl aMPOKCHMUPOBaHbI Mozesbio [lpyne. TepmoonTuueckue coiicta miéHok ITO u nmopor ux
OTTHIECKOTO TTPo6OosT HA AMHHe BOJHB! 130 MKM HCCIeIOBAHE METOIOM TEPMOJHH3OBOH CTIEKTPOMETPHH C HCMONB30BAHHEM
unteHcuBHoro Tl u-uznydenus HoBocubupckoro sazepa Ha cBoGoaHbIX 3aekTponax ( H/IC3). Peructpaiins nuayllipoBaHHbIX
uznydennem HJICD TepmMonMH30BbIX 3PPEKTOB OCYLIeCTBAAIACE METOAAMU UM(POBOK rojorpaduu.
KantoueBble cioBa: Tepmosaunzosas cnekrpometpus, Lludposas ronorpacus, MmnybcHas teparepliobast

cnekrpockonusi, Cnekrpodoromepust, MudpaxpacHas Pypbe-crieKTpocKomnust
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15.6 CBoiicTBa Xa/IbKOr€HUAHBIX KPUCTA/IOB B TEPArepLOBOM AHANAa30HE YACTOT

Ouxecst Hukoaaesna lllesuenko”?, A. A. Pubak’?, B. /I. Anyeieun!, C. A. Kypkos®, A. I1. Eaucees’,

B. H. Bedensinur?, JI. H. Heaenko?, H. A. Hukoaaeg' ?

"UneTuTyT aBTOMaTHKHE U 3/ieKTpoMerpri CHOGHPCKOTO oTeieHnst POCCHICKON akaleMHH Hayk,
Hoocubupck, Poccus

2 HoBocuGHpCeKHE rocyaapeTBeHHbIH yHuBepcurer, HoBocuoupcek, Poccus

S Uneruryt reosiorun 0 MuHepajiorud uM. B. C. Co6oJieBa CHOUPCKOro oTje/ieHust PoccriicKol akaneMuu
Hayk, HoBocubupck, Poccus

B paGore mpencraBieHo nccienoBaHue PQPEKTUBHOCTH TETEKTHPOBAHUS TEPATEPIIOBLIX UMITYJLCOB 3JMEKTPOOIITHIECKAM
MeTOJIOM B XasbKoreHUIHBIX KpucTaniax (LiGaS,, LiGaSey, LilnS,, LilnSes ¢ paznuunbivu cpezamu u GaSe:S). Mamepenst
MOKAa3aTe i TTPeIOM/IEHHST ¥ KOPQUITEHTHI TOTJTOIIEHHST KDHCTA/IIOB TIPY HaKadKe JIa3€PHBIM H3/lydeHHeM A = 775 HM H B
npenenax 0,1 — 2,6 Tl IlpoBeneHa olleHKa 3HAUEHHS JEKTPOOTITHUECKOTO KOIDOHIHEHTA KaXIOTo KpPHUCTaIa 10
CPaBHEHWIO C 9TAJIOHHBIMH KPHCTA/ITAMA - I€TEKTOPAMY MIPH B3aUMOJIEHCTBHH J1a3e PHOTO U3JIydeHUsI Ha IJTHHAX BOJTH 775 1 1550
HM U TeparepLoBbIX HMITYJIbCOB.
KntoueBble ¢/ioBa: TeparepuoBoe U3JydeHue, JeKTPOONTHIECKUH KOSPPUUHEHT, XalbKOT€HUIHbIE KPUCTA/LIIBI,

[0Ka3aTeJib [PeJOMIEHHS

15.7 BoccranosJeHnne n300paxKeHuil B TeparepuoBoi OAHONMUKCEIbHOH BU3YAJIU3ALUU MTPU OCBELIEHUN
NY4YKOM € HEOJHOPOAHBIM MPO(PHUIEM HHTEHCHBHOCTH

Hanun Andpeesuy Yeproycos', Cunvko A. C.'?
! MockoBckHil rocyapersennbiil yausepeuret um. M. B. Jlomonocosa, Mocksa, Poccust
2 HULI “Kypuarosckuit uneruryr”, Mocksa, Poccus

Mcenenyeres TepareplioBasi OJHOMMKCE/bHAS BU3yaJu3aldsl IPH [POCTPAHCTBEHHO HEOJIHOPOJAHOM OCBELEHHH ¢
HCTIONIb30BAHUEM KBAHTOBO-KACKAIHOTO Jazepa. IpensioxkeH camMoKamnOpyeMblH MOAXON, B KOTOPOM I0Jie OCBEUIEHHS
OLLeHUBAETCS HETIOCPEJCTBEHHO MO OHOMHMKCE/ILHBIM H3MEPEHHSIM U YUUTBIBAETCS IIPH PEKOHCTPYKLMHU H306paxkeHus. Metox
TIPOTECTHPOBAH JIIsT BBIMUCJUTELHBIX (PAHTOMHBIX H300payKeHHH W CXKAaTOTo 30HAMpoBanust ¢ anroputmamu OMP n TVALS.
HucsieHHble ¥ SKCIIEPUMEHTA/IbHbIE Pe3yJIbTaThbl [10KA3bIBAIOT, YTO YUeT HEOAHOPOLHOCTH OCBELLEeHHS CYLLEeCTBEHHO OBLILLIALT
KaueCTBO BOCCTAHOBJICHUsI, 0COOEHHO JUIsl CU/bHO HEOIHOPOAHBIX yUKOB.

Karouesble ciioBa: OnHonuKcebHAs BU3yann3alus, TepareprioBoe H3JaydeHHe, cxKaToe 30HAHPOBaHHe
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CreHpoBble TOKaA/bI

C.15.1 UccaepoBanue nucnepcuu rayouHbl NPOHUKHOBEHHUS MO TeparepiioBbiX NOBEPXHOCTHBIX BOJH B
BO3/lyX

Baaepus Jimumpuesna Kyxkomenko', B.B. I'epacumnos'?, A.I'. Jlemsarxos'?, H.A. Asapos®?,

A. K. Hukumun’

! Uucruryt saepaoit pusuku uM. [.M. Byakepa Cubupckoro otnesenus PoccuilcKoil akajieMuH HayK,
Hoocubupck, Poccus

2 HoBocuGupceKHii rocyapeTBeHHbli yusepeurer, Hopocu6upek, Poceus

¥ LleHTp KOJLIEKTHBHOIO M0Jb30BaHus “CUOMPCKHE KOJIbLEBOK HCTOUHUK (hoToHOB” MHCTHTYTa KaTansa
um. I'. K. bopeckoa Cubupckoro otnenenust Poccuiickoi akajemuun HayK, HoBocubupcekast o641., p.i.
KousiboBo, Poccus

* Uncruryt usuku noaynposoarukos um. A.B. Pxkanosa CO PAH, Hosocu6upek, Poccust

5 HayuHo-TexHOJIOTHUeCKHE LIEHTP YHHKAJIBLHOTO MpHGopocTpoenust PoccHiickol akagemMun Hayk, Mocksa,
Poccusi

TepareprioBEle TEXHOJIOTHH PA3BHBAIOTCS B CTOPOHY pa3paboTKH KOMIMAKTHBIX CEHCOPOB W WHTETPATBHEIX CXeM, KOTOPBIE MOTYT
ObITb peayM30BaHbl ¢ HCMOJb30BAHHEM TTOBEPXHOCTHBIX Ma3MOH-1osspuToHoB (I1I1IT). DddekTnBHOCTE U KOMNAKTHOCTD
TaKUX YCTPOHCTB 3aBUCUT OT SHEPreTHYeCKUX oTepb U IayOuHbl npoHukHoBenus D nojs [I1IT B Bo3ayx, oqHako 10CTOBE PHbIX
9KCIIe PUMEHTANBHBIX AAHHBIX O JUcTepcu D npakTuiecky HeT. B pafoTe MeTOIOM HaCTUUHOTO SKPAHHPOBAHHUSI C TTOMOLIBIO
HoBocuGupckoro Jiazepa Ha CBOOOIHBIX 3/eKTpoHax (A = 141—356 MKM) uccneoBana mucnepcusi D Hal MoBepPXHOCTBIO
30J10Ta, MOKPHITOH cjioeM ZnS tojmHo# 1.65 Mxm. Habsonaemblil KBagpaTHuHbIi poct D(A) corniacyercsi ¢ UMITeIaHCHOM
MOJJIbIO JI7ISl TIOBEPXHOCTHBLIX BOJIH. M3 msmepenHslx D u jyuHbl npoGera L onpeneseHa KOMIUIEKCHAs AU3JIeKTpUUECKas]
IPOHUI[AEMOCTh 30J10Ta, COBIAAAIOIIAS C IAHHLIMU T10BE PXHOCTHOH IJIa3MOHHOU UHTephepoMeTpuu. [IpeoKeHHBIE MOIXON
npocT, 6eCKOHTaKTeH W MOYKET WCTTOJ/b30BATECST [/TsT XapaKTe pH3aliH TTPOBOMSILFIX TOBE PXHOCTEH.
KitoueBrte cioBa: TeparepiioBeifi inanason, [loBepxXHOCTHEIE TIIA3MOH-TIOJSIPUTOHBI, [ /Ty61Ha TPOHNKHOBEHNS,

Merasnmieckre MIeHKH, DheKTHBHAS IU3JeKTPUIECKAsT TPOHHLIAEMOCTb.

C.15.2 BoccraHos/ieHHe U aHAJNW3 BOJHOBOIO (PPOHTA HENPEPHLIBHOIO TEPArEPLOBOro [YUKa KBAHTOBOIO
KacKajiHoro Ja3epa

Haos [pucopvesuy Cmenanos’, E.I. Hunaaxosa'?, H.E. Puxos!, M.B. Maimana®, H.A. lunckudd?,
H.A. beaos™?’, A.B. Hkonnuxos’’, P.A. Xabubyiiun?, A.B. Yeproix'

'Yuusepcumem HTMO, Canxkm-ITlemepbype, Poccus

Xapounckuil unaceneproitl ynusepcumem, Lurndao, Kumai

SXapburckuii mexnoaroeudeckutl ynusepcumem, Xapoun, Kumail

"Mockosckuil puszuko-mexnuueckuil uncmumym, Poccust

‘Qusuyeckutl pakyrvmem MIY umenu M.B. Jlomonocosa, Poccust

[TpencraBensl pe3ybTaThl BOCCTAHOBIEHHST AM(DPAKIMH BOJHOBOTO (DPOHTA HEMPEPLIBHOTO T€PAre pLOBOTo MydKa KBAHTOBOTO
KacKajgHoro Jasepa. Huc/jeHHoe MOe/JMPOBAHHE BBITOJHEHO HA OCHOBE 3KCIIEPUMEHTAJNbHbIX JIAHHbIX C HCIIOJb30BAHHEM
CeMelCcTBA MHOTOMAOCKOCTHBIX WTEPALLMOHHBIX METOA0B BOCCTaHOBAeHUA (asbl. BoceranossenHoe pacnpenenenue asbl
MO3BOJISIET OMNPEEJNUTh NPOCTPAHCTBEHHbIE XAPAKTEPUCTHKU MyYKa, B TOM YWCJE KPUBU3HY BOJHOBOrO (DPOHTA M YIJbl
OTKJIOHEHHSI OCH PACTIPOCTPAHEHUSI OTHOCHTEJIBHO HOPMAJIK K MJIOCKOCTH IETEKTOPA. DTO AaeT BO3MOXKHOCTb [IPOTHOCTUYECKOTO
MOJIe/IMPOBAHHUS PACTIPOCTPAHEHUS [TyYKa B PA3JIMUHbIX ONTHYECKUX KOH(Urypatusx. [losydeHHbIe faHHbIE 0 BOJTHOBOM (DPOHTE
(hOpMHPYIOT OCHOBY /ISl A€TaJbHOTO aHa/MM3a TIPOCTPAHCTBEHHBIX CBOHCTB M TMOC/EAyIONIEH KOPPEKIHH TepareprioBoro
M3JTy9€HHS U MOTYT OBITb HEMOCPEICTBEHHO HCIIOJIb30BAHBI TTPH PEIIeHNH 33/1a4 BU3yaJu3alMi B TepareplioBoM Aana3oHe.
KimroueBble c/ioBa: TepareprioBoe HaJydeHHe, BOCCTAHOBIEHHE BOJHOBOTO (PPOHTA, BOCCTAHOBJIEHHE (Pasbl.
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C.15.3 TeparepuoBblii J€TEKTOP HA OCHOBe rpad)eHa, UHTErPUPOBAHHbBIA HA KPEMHUEBbIH BOJHOBO/I,

Anacmacus Hukoaraesna Tumuenko!, K. B. llleun', H. A. Tatidyuenko
' HatponastbHbIi vccieloBaTeIbCKHi yHuBeperTeT "Beicias mikosa skonomuku”, Mocksa, Poccust

TeparepiioBle (hOTOHHBIE HHTETPANBHEIE CXEMBI HA BHICOKOOMHOM KPEeMHHW — TIePCTIeKTHBHAS KOMITaKTHAs TiIaTdopMa s
npuémorneperatiikoB 6(G, OIHAKO MX pA3BUTHIO TIPEMNSITCTBYET OTCYTCTBHE 3(D(EKTUBHBIX MOHOJMTHBIX J€TEKTOPOB,
(hyHKLHOHHUPYIOIIUX MPHU KOMHATHOH Temmepartype. ['pacden 6narogapst ciaGoMy 3/eKTPOH-(DOHOHHOMY B3aHMOJEHCTBHIO H
CII0COCHOCTH K LIMPOKOIOJNOCHOMY IOIVIOLIEHHUIO TepareploBOro U3JyyeHusl sIBJSIeTCsl IePCHeKTUBHLIM MaTepuasoM A/js
ObICTpOro jerektupoBanusi. B nanHoil paGorte mnpeacraB/ied rpadeHOBbIH TeparepUOBbId JETEKTOP, UHTErPUPOBAHHbLIE B
KPEMHHUEBBII JIM3JIeKTPUUeCKUN BOJHOBOA. ['paceH, WHKANCYJUPOBAHHLIA TeKCArOHAJbHLIM HUTpUgOM Gopa, BIUCAH B
KOHMYECKYIO IIeJIeBYI0 aHTeHHy. MaMepeHHasi BOJIbT-BaTHAsl YyBCTBHTELHOCTH JeTekTopa coctaaser 11,5 B/Br, npu
OTrpaHHYeHHOH CXeMOH CUHTBHIBAHMS MoJjoce mporyckannst 1,8 1. Ananua saBuCcEMOCTH (DOTOHATIPSKEHHUST OT HATIPSKEHHST
CMELLIEHHST CBHAETEJILCTBYET O TOM, YTO BOJIM3H TOUKH JEKTPOHEHTPAILHOCTH JOMUHUPYIOILMM MEXaHU3MOM JETE€KTHPOBAHHS
sIBJIsieTCs] 6OJIOMETPHIECKHH 3(hheKT.
KitoueBbre cnoa: Teparepin, ['pacen, Kpemuneas goToHuKa.
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