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BBELEHUNE _

MHTeHcﬁBHoe pasBuTHe PaIMOfUBNKM NPUBENO K COBHAHMUIO BHCO-
KOB{HEer TMBHHX MCTOUHNKOB CBETA-Ja3epoB. JIMEHHO ¢ MOABICHMEM |
Jla3epoB CBA3AHO B TNocJiegHue IojH JajbHelllee pasBuThe OonNTUvec -
KUX MeTONOB 00paGoTKu MH o pMaimu.llonyunay B YacTHOCTU MHTEH=-
CHBHOE Da3BUATUE CHUCTEMH,0CHOBAHHHE Ha KOI'ePEHTHHX MeTonax :
006paboTKu nﬁ@opmaunn(xorepeﬂmﬁﬂe MpoLecCcop: ,CUCTEME DACIO3Ha=
BaHU A, ronorpaguueckue 3y u T.gO.) /1-10/.

Onruueckue MeTonH 00OpPaGOTHU nﬂmopméumm o pasyMeBanT Ole-
pUPOBAHME C CHUTHAJIAMN ,[IPENCTABIECHHEMA B BULE 2X-MepHHX o0pa=
BOB (MB00paxeHuy ) ¥ MOBTOMY BaxHOe 3HAUEHMe B KBAHTOBO# pazuo-
¢usuke npuobperaer paspadoTKa yCTpPOHCTB,OCYyWeCTBAANIMX POCT=
PaHCTBEHHO-BPEMEHHY 0 MOIYJIALMD,KaK KOI'ePEHTHOIO TaK UM HEeKOI'e=
PEHTHOI'0 Manyqenuﬂ-npocwpaHCTBeHHo—BpemeHme MOJyJIATOPOB CBe-
Ta (IIBMC ) wm xax elle NPUHSTO UX HABHBATH yrpaBigemMsx TpaHcna-
panTos (¥T ).Beupy TOro,uTo 5TM ycTpoficTBa OCymECTBIALT Npeolbpa-
S0BaHME MNapaMeTpoB ONTUYECKUX 2% -MepHHX CUTHANOB (M806paKeHnn ),
TO OHM B CYIHOCTM NPENCTaBIALT coGofi mpeolpasoBaTenn 130C6paxe-
Hug (M) / 11-15/. | :

CymecTsyer MHOXeCTBO pPasiMUHHX METOLOB OCYWECTBIEHWS NPOCT-
PaHCTBEHHOM MOZYJNALMM CBETA,0CHOBAHHHX HA DaSIMUHHX (MBUYeC -
KuX o@peKTax B TBepOHX Tenax,mMIKocTax u rasax /11,16,17/.
Onsum v3 HamGonee aPEKTMBHHX METOJNOB YNDaBICHUS CBETOBHMU
NoTOKamMy sABNANTCH 2JEKTPOONTHUecKue.B OcCHOBe 3TMX MeTOJOB Jie-
EMT CIOCOGHOCTH BJIEKTPOONTHIECKUX MaTepuanos (30M ) nocpencTBoM
HAJIOXEHNA DIEKTPUUECKOI'0 IMO0Jig MOLYAMPOBATH ONHY M3 XapaKTepuc-
TUK ONTUUECKONO MBJIYyYEeHNs: aMIUIMTYLY ,pasy,lUI0CKOCTh NOJApU3a—
i u r.u. /16,17/.
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B sasucumocTH OT crocola ocymecTBeHMA NMPOCTpPaHCTBEHHON MO-
LyJiAlMyY CBeTa B IUIOCKOCTH NepHeHAMKYJIAPHO) pacnpocTpateHni,
pasnyuapT ynpasjiseMHe BJIeKTPUUEeCKMMA CUIHajiaMiu MpoCcTpPAHCTBEH-
HHe MOZYJATOPH cBera (IMC)-tvma "curam-cser" / 18-24 /
ynpasigeMse onTudeckymy curHanamu IMC-runa"cser-ceer"/12,13,
14,15/ .0coGennnit unTepec mpencrasagor [IMC,ynpasinaenmbe CBETO-
Bumu curhanamu-IIMC tuna "cser-cser”".B IMC aToro Tuna cpeT
ONHOT'O CIHEKTPaJBHOI'0 cOCTaBa U MaJjiofi MHTEHCUBHOCTM OCYIleCTBIsA-
eT MOIYJNAUMK CBETOBOI'O IOTOKA APYroro CHeKTpajbHOI'0 cocTasa
u Gojiee MOWHO{l MHTEHCUBHOCTW .SHEUMTEJIbHHII MHTEepeC B dTOH
CBA3M MNpeIcTaBigeT TO 06CTOATENBCTBO,YT0 B Takux [IMC Hekore-
PEHTHH}{ ynpasngouyii CBeTOBO} 00pas MOXET OCYWEeCTBUTDH MOLYIALMD
MBJIyYeHUs KOTI'€PeHTHOI'0 MCTOUHMKE CBETA,T.€. COPMAPOBATH B
KOrepeHTHOM cBeTe 06pas,CoOTBETCTBYMIMY BXOIHOMY HEKOI'ePeHT~
HOMY oépaay,TaRuM odpaabu MPOUCXOIUAT NpeolpasoBaHue TMNA "He-
KOI'epeHTHOe B KorepeHTHOoe" . Bo BCex sTux ciyuaax ynpapiasoumi
BXOIIHO# CBeTORO{f CUI'HAJ MOXeT OHTH SHAUUTENSbHO MeHble IO VMH=-
TEHCUBHOCTY BHXOJHOI'O NMpe0GpasOBAHHOTO ONPUUECKOTO CHUTHANA,
YTO IO3BOJAET B onTuuecku ynpaeaseMmux [IMC ocyuecrsuTh ycuie-—
H/e OINTUYECKOIo curHana.Ecay npoBecTy cpaBHeHue C 3JeMEHTHOR
6asoit Kaaccuueckoit pamvodusvku,ro IMC B KBaHTOBO#t panvofuUsuKe
QHaJIOTMYHH DJEKTPOHHHM JlaMnaM ¥ TPaH8UCTOpaM KiaccudecKoi
panuogusuku.JeficTBUTENBHO M0 aHAJIOTUM C TEM,KaKk B KJIACCUYUEeCKOi
paznojusuKe JIaMIH ¥ TPAHBMCTOPH ABJASOTCSA AKTYMBHHMMY 2JIEMEH-

TaM ,0CYLEeCTBIANIMA MONYJIALMD,yCUleHie ,[ipeo 0pasoBaHne KoJie-
Gauuii B pajponnanasoie B KBaHTOBOI panuodusuKe ONTUUECKA YNpap-
naemie IMC ocymecTsngior 3 onTuueckoM nuanasoHe ycnneﬂﬂe,moxy-.-
ALY0,npeoCpasopatue 2X-MepHHX CHTIHAIOB ONTUUECKOIO AuanasoHa,

IMC sBAALTCA HEOOXOIMMHMM BJIEMeHTaMy Npu CO3naHuu padoran-
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IMX B peayibHOM macmrate BpPeMeHV aHajJOI'0BHX ONTMUECKUX BH=~

UKCAUT eI BHHX yCTPOACTB (IByMEPHHX KOPPEeJIATOPOB , ClIeKTPoaHaIM ~
3aTOPOB,YCTPOUCTB MAEHTM{UKRALMM M DPACTNOBHOBAHUA 00pasoB ),a
TaKke ONepaTHBHHX ¥ MOCTOAHHHX rojorpaguueckux 3Y¥.B ycTpoit-
cTBax onrTuueckoit oopadorku mH@opmawmy IMC mMOryT BHIIOJHATH
QYHKLMM YIIpaBISEMHX MPOCTPAHCTBEHHHX (MIBTPOB,yCTPO#CTB ore-
PaTMBHOI'O BBOJA,KapPTUHHHX JIOIMUECKUX BJIEMEHTOB.B cucremax
uHnuraipmy [IMC MOryT mpuMeHAThCH IJa oToOpaxeHMsa Ha O00JIBUOM
sKpaHe TeJeBUBMOHHHX UM PAIVOOKAIMOHHHX M300paKenn T .0.
MOXHO 3aKjwunTh,uTo [MC sBrgOTCA OfHMM M3 OCHOBHHX 3JIEMEHTOB
KBaHTOBO! PANMOJUBUKY , BHIIOIHALIMX QYHKIMM GKTUBHHX 3JE€MEHTOB
YyNpaB/ieHna ONTUUECKUMM NBYMEPHHMM CUIHAJIAMU,T.€. ABJIANTCA AJIA
CUCTEeM ONTUUecKo# oO6palGoTKM CUIHANOB TeMu"kyprmuuxamm" ,Kaxm-
MM IJ1a CUCTEM KJIAcCHUEeCKO# pammoqusuKy ABIADTCA JIAMIH U Tpa-
HBMCTOPH B 5TOM &CHEKTe MOKHO NpelCTaBuTh,KaKQe BaxHOe 3Haue—
Hue npuoCperanT ucciefosaHus u paspaborka [MC. |

HecmoTpa Ha TO,UTO Ha CErOIHAUHH{ NEeHb C MOZBIEHUEM nase-
pOB,BonpocH NCTOUHMKOB CBeTa GHJIM DElleHH , Dealu3alys CUCTEM
ONTUYECKOft 006patoTKy MHPOpPMALMM TOK& 3aTpyJHEeHa MMEHHO u3-3a
OTCYTCTBUA CBETOAKTUBHHX 35JIeMeHTOB,nono6Ho [IMC,yHuBepcanb-
HHX 7O CBOMM (yHKLMOH&JIbHHM BO3MOKHOCTSAM M XapaKTepusyliyxcs
HECJ/IOEHOI TexHOJoIMelti M3IOTOBJECHAS . B :

Onmnueckas anpecawmsa B IMC tuna"cser-cBer",nossosgnuesn
CPaBHUTENBHO I'MOKO OCYyuWecTBUTH ynpasieHue S0M,NpoMSBOAMTCS
?ocpencmsom CJI0s1 JOTOUYBCTBUTENBHOO MATepUasa ,HaHeCEeHHOTO Ha
cioth OM.Taxasa crpykrypa IIMC npexmcrapngeT coGoi 110 CJIe IO BAT €71 b=

O pacroyioxXeHHHe CJaOoM ¢CTOUYBCTBATENBHOIO Marepuasa,B Kauec-

Be KOTOPOI'0 B OCHOBHOM UCMONb3YLTCA (POTOMOMYNPOBOLHUKM (T ),
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u 9OM (crpyxrypa Tuna QOI-00M ),K KOTOpHM C NOMOILBI MPO3PAYHHX
BJIEKTPOJIOB ,HAHECeHHHX Ha BHEWHKEe CTOPOHH cnoeB QI m OM,non-—
KJIKNEHO dJieKTpudeckoe HanpsaxeHue.Ciolt @I B Takoit cTpyxType,
B 3@BUCUMOCTM OT IIPOCTPAHCTBEHHO# CTPYKTYpPH BXOJHOI'O CBETO=-
BOI'0 CUIH&ja ynpamiseT pachpeieleHueM HanpsxeHna Ha cinoe o0M
¥ MOxyJnsuMeit ero ONTUUECKUMX XAPAKTEPUCTUK,B pe3yibTaTe KOTO=-
poro ocymecTBAfETCS MMPOCTPAHCTBEHHAs MOILYJALMSA CBETa.

XoTa Ha CerojHAUHH{ IeHb CYWecTBYeT MHOIO paenMQHHg pas-
padorox IMC rakott crpykrypu/12,13,14,15/,0Hu He HAIM BHXOZA
B NPOMHIUIEHHOCTH U OCTAKTCA B OCHOBHOM J1a00paTOPHHMK paspabo-
iRaMH.TaKoe nojioxeHue nesj OOCyCJIOBJIEHHO TeM,UTO C OLHOM CTOpPO-
HH CymecTByWUye paspaGoTHu He YAOBJIETBOPALT MO (M3UYECKUM Na-
pamerpaM BHIBUIaeMHM TpeGoBaHUAM,a C LPyrofli CTOPOHH MUX HMPO-—
Kasg BOCNPOM3BOLUMOCTH CPaBHUTENBHO NpoOieMaTyuHa B CBASKU CO
CNOFHOCTED TpYﬂOéMROCTbm TEXHOJIOIUN ,OTO0 B CBOD OQUEPENb BH -
3BAHO B OCHOBHOM JBYMs B3aUMOCBA3&HHHMYU IpUUUHAMY &

1) npoGnemHOre U3NUECKOI'0 XapakTepa,
2 ) TeXHOJIOIMUEecKOI'o IJIaHa. y

TpyRHOCTD (mM3uUYecKO'0 xapaKTepa,B3akjwouaercsd B NpoOieMe CO-
riacoBaHus umnenaHcos cjoes Ol u 20M,u ompexnengercs TeM 00CTO-
ATEeJNBCTBOM,UYTO npaxTuuecku sce SOM Bucouoomnﬂe(jDrJ108+IOI%@cm)
OTUM ¥ BH3BAHO TO OGCTOATENbCTBO,UTO B OCHOBHOM npmnunnwénbun
HO BOBMOXKHHMY MATEDMANIaMyt,OCYIecTRIA0IAMA OTTUY eCKH POCTpaH-
CTBEHHY Momynaumpo S0M cuurajmed TONBKO BHCOKOOMHHe QIl:coemu—
Hemus rpynmx ABS (CJS,C&S(?,ZUS, ¥ T.O.),aMOpPHHE N/I0 U T.x.
NO CBOEH MPUPOLe 1OBOJBHO MHepHMOHHHe(tq&:O,1+0,010€R).H03—
TOMYy B OCHOBHOM MccaenoBaHusa u paspaborku [IMC ocymecTsiaprcs
B HanpapjieHuu mnopoopa HoBHx S0M,ol0namapupx Oojiee BHCOKUMMA

napaMmerpaMM M MMPOKMMI (HYyHKLMOH& bHHMKY BO3MOKHOCTAMU (HaripuMe p
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xnnuué kpucraus (K ),UTCl-cerHeToxepamuKa ,TBepiHe 3JeKTpPo-
onTuueckue kpucTass - JHOP, KTN,"6acrpon" u T.m, ). xo1a B
3TOM HAMpapBJieHUuM JLOCTUTHYTH 3HAUMTeJIbHHE YCHeXy ,O0fHaKo yiy-
ymeHue XapakrepucTuk TOsbKO UM He MO3BOJNIAET YAyduMTb Napame—
rpa [IMC B wesnoM,T.K.oTOCHO) B 3TUX paspadoTkax ocraBaliCs
TPaIVLMOHHHM Ha& OCHOBE BHCOKOOMHHX QI M ero MHepUMOHHOCTD
orpaHMuMBaje B LenoM CGHcTpoxeficTBue [MIC Bpemenamu ~0,1+0,01
CeK.YUuTHBag TO OOGCTOATENbCTBO ,4YTO Ja3epH noanongmw'paﬁomawb
B HaHOCEKYHEHOM AuanasoHe BpeMeHu ,3(eKTMBHOCTDH MCII0Jb30BaA—
Hus TakuX [MC B KOr'epeHTHHX ONTUYECKNX CHUCTeMaX 06paGoTKM MH-
dopmMalMy HMBKE.,

Bropas TpYyAHOCTb,TEXHOJOIMYECKOI'0 XapaKTepa 3akjniaeTcs
B IUIOXOjf BOCHPOUBBOIMMOCTM (POTOCIOEB Ha OCHOBE COENMHEHNN
AzB6 B NPOMHIUIEHHHX YcJoBUaX/26/.2T0 O3HayaeT HEBHIIOJIHEHnE

OLHOT'0 U3 OCHOBHHX U HeOOXOOUMHX YCJIOBUM ,AUKTYEMHX CepriiHEM
NNpOVI3BOLCTBOM ,UTO U SABJISETCHA NPUUUHOY BaTpyLHALILEel mIpoKoe
'ocBoeHue [MC B MpPOMHILIEHHOCTH .

Heo6xomyumo OTMETUTD,UTO MPAKTUUECKN BCA MOJYNPOBOJHAKOBAA
9JIEKTPOHUKA CerojHsa OasupyeTcs Ha KDPEeMHUM ,TeXHOJOI'Us KOTOPOIo
JOBeLeHa IO COBepleHCTBAa,JIMEeHHO pa3BUTHUEM U COBEpIEHCTBOM Te-
XHojjoruy n/m npﬁdoPOB H& OCHOBe KPeMHusa OCYCJOBIEHH ycrexu
BCeli CerogHsawHeft m/m BJIEKTPOHMKM .ITH YCHEXH BAZLHH Ha MpuMepe
PasBUTUA CHCTPOAERCTBYKUMX M BHCOKOUYBCTBMTEIbHHX (POTOINPUEM~
HUKOB ,Takux kak, P-Ll-1 gorommonn JIOI ,MII~HOTON Y eMHAKIY 411 CIION b
syemie B KB&HTOBO}l pamMoQuanice Kax (OTOLETEKTOPH Ja3epHOro us-

Jydemms,T.0. uCcXons M3 BHIMECKA32HHOIO MHTEpeC IpencTaBiger

CII0JIb30BAaHNE KPDEMHUA B KauecTBe (YOTOUYBCTBUTEILHOT'O MATeEpPH -
J1a onrtuveckon ampecauuu [MC.OnHaxo HenocpencTBeHHOE MCIIONb-

OBaHMe KpemHnsa B CTpykType Tuna QII-00M He npencTaBasioch BO-
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8MOXHHM M3-3a Majoro YIejlbHOI0 CONPOTUBJIEHMS KDPEMHH

(/3«**1_04 OM®CM ),T.€. 13-8a NPUHLMIIMAIBHOI'O BOpoca O HEBO3-
MOXHOCTM COIJIAcOBaHMA HMUBKOOMHHX I/ ¢ BHCOKOOMHHMU OOM.Cae-
LOBaTeIbHO,eCll B OCHOBHOM nbcneﬂosaﬂnﬂ no IMC Ousu HampaB—
JIeHH Ha nonoop HoBHX 90M ¢ BHCOKMMM XapaKTepucTUKaAMUA ,TO C yg—‘
€TOM NpUBELNEHHOI'0 BHIle NPENCTaBIAECTCA Heo CXONuUMHM MCCJenoBa—
HMe HOBHX MeTONOB ONTUUECKO ampecalyy ,No3BOJSALIell MCNOJIb30=
BaTh B KauecTBe (JOTOUYBCTBUTENbHHX MaTepuayioB Y3KOBOHHHE HU~—
BEOOMHHG.H/H,B YacCTHOCTY KPEeMHMii,n TeM cambiM: l)ymMeHbIMTb UHE-—
PIMOHHOCTS ,0 0y CJIOBIEHHY0 (OTOUYBCTBUTENbHOM uacTsio [IMC,2 )yun-
THBaA BHCOKYK TEXHOJOIMYHOCTH,CTOMKOCTH KPEMHUSA,a Taxge Y HI ~
KaJlbHHE (u3uueckie CBOjicTBa peanmsoBaTb cTpykTyps IIMC,00nana-
oiyie BHCOKOJ# TEXHOJOTMUYHOCTHH C OJHO{ CTOPOHH M IMPOKUMA QyH-
KLJOHAJBHEM) BOBMOKHOCTsSMI C ApPyToit,3 )6naronaps ynauHoy crie-
KTDPaJIbHOJ COIVIACOBAHHOCTY KDEMHs C TBEPHOTEenbHEMu U 11/H B8
sepamy ¥ usaydarensmu B puanasoxe 0,7+1,2 MK peamu3oBaTh Ma-
sorabapuTHHE U MHOPO@yHHuMOHaﬂbHHe“HapH:"H/ﬂ namydarend-IIiC"
IJA CUCTEM ONTudecKoii 00paboTKu MH@OpMauMM/25,7,8/.

PemeHue aTuX BONpPOCOB ymnupaercs B OCHOBHOM B pelleHue (¢u-—
BMUECKOli MpolieMd O BOBMOKHOCTM COTIVIACOBAHMA MMIEIAHCOB CJIOEB
Husnoomﬁﬂx 11/ ¢ BHCOKOOMHHMY oOM ,uccienoBaHng yCJOBUM B KOTO~
PHX MONOCHOE COIIacoBaHWe BOBMOKHO N chneﬂOBaHMé DJIEKT PO ONITY -
UYeCKUX ¥ MONYJALMOHHHX BO3MOxHOCTelt SOM,ynpaBigemMBXx HUBKOOMHH—
My n/m.

B aToM mname MHTepec TNpencTraBigeT DPacCMOTPEHUE BOBMOKHOC~
Teli MCIONL30BaHus B KEYCCTBe ONTHYeCKu anpecybmeii vactu IIMC
XOpOWO DPasSBUTHX Ha CEromHa (OTOUYBCTBMTENbHHX cucTeM MU Ha
PCHOBe Y3KO30HHHX N/II 4 NpoBefieHne UCCHENOBAHUA,TakuM 0G6pasoM

Pdpaaoaannoﬁ,cwpyxmypﬂ MAIIOOM JJlHTepec sToT 0GyCJsioBNieH B 0COG—
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eHHOCTM TEeM,YTO B HecTalMOHapHOM pexume padoTH B MII cucTemax
BOBHUKADT NepeXxOjHHe TNpOolecCH ,XapakTepudyoipecs BHCOKOOMHHM
COCTOAHNEM CJIOH T/M,COXPaHADLIMMCSH TIpU onpereseHHHX YCIOBIAX
CPaBHUTENBHO JI0Nr0e BpeMa/26-29/.9T0 ABIsfeTCs NPENNOCHIIKOR BO=
BMOXHOCT) TOJIyUeHMs B TaKOjf cucTeMe COIJIACOBAHMA MMNENAHCOB.
yB8KOBOHHHX (HUBKOOMHEX ) /I ¢ BHCOKoOMHEMM SO0M.C mpyroii cTOpO-
HH MHOTOJyHKIMOHanbHoCcTh MOl crncreM,ux BHCOKAS goTouyBCTBU~
TeJIbHOCTb ,Majlas NHEPLUMOHHOCTD ,BHCOKAS TEXHOJOI'MUHOCTh,0CHOB~
aHHaa'Ha‘xopomo PasBUTO MMKPOSJIEKTPOHHOV IJIaHApHO# TeXHOJIO-
Pnn,bﬁycnaBnMBamm MHTepeC K uccaenosanuam cTpyrryp MINSOM.

B HacTogumelt patoTe NHpUBelNeHH pe3yjbTaTH KCCJemoBaHuy CTPY-
KTyp Tuna MANISOM,nauvarsx B 1970 romy/80/ u omyCmmxoBaHHHX B
/381-44/.B paGoTe paccMoTpeHH ¢usUUecKre OCHOBH ,MeTOIVKE pac-
ueTa M SKCIepUMeHTajbHHE MCCHAeLOBaHUA B HeCTAlLMOHaPHOM pemnﬁg;

OcHOoBHO#t nenbld palGOTH SBAAETCHA MCCIENOBaHKe KAHETVKU Npo-
neccos B crpykrype MINSOM B HecTaumoHapHOM pexuMe paboTH,yC-
ﬁoamm COIVIACOBaHMSA B TaKoit CTPYKType MMINENAaHCOB CJI0OeB HUBKO-
OMHHX 1/M ¢ BHCOKOOMHHMYM O0OM,MCClIENOBAHUSA BJIEKTPOONTUYECKUX
XapaKTepuCcTUK ¥ MOIYJALMOHHHX BO3MOXHOCTelt S0M,ynpaBiigeMHx
CJI0SMM HUBKOOMHHX I/m. 2

ﬂmcdepmaQMOHHaa padoTa COCTOUT 13 BBEINEHNUSA,lleCTV IVIaB U
BAKJIIOU CHVI A _ |

B §1 rmaBH 1 paccMOTpeHH Ha OCHOBE JmMTeparypHOro og6sopa
OCHOBHHE TOJIOKEHU S ITPOCTPAHCTBEHHO-BPEMEHHO MOLYJIALMY CBeTa

HauGosiee MBBecTHHe (U3NUECKUEe DeaNU3ALMM ONTMUECKU yIIPABId-
MHX JIMC CcO chyiomHEMM QOTOUYBCTBUTENbHHMU ciiosmu.B §2 paccmo-
peHa CYWHOCTDH NepeXOIHHX MPOLEeCCOB B CTPYKTYypax n/Mn-nusjeK-—

PUK CHMMMETPUYHOT'O THUIla B HECTALMOHADHOM pexuMe palGoTH B rua-

€ 2 pacCMOTpeHH (M3UUYECKMEe OCHOBH KUHETMKM TpOLIeCCOB CTPyK—
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Ty pa MATI20M,.Teopernuecku OlleHeHH WMMIIENAHCH CJIOEB,pacCcMarpuBa-

eTCs KMHETUKA DaclpeneeHns HanpaKeHus Ha CJIOsX .AHaumsnpyures
BpeMeHHO€e ¥ NPOCTPaHCTBEHHOEe pa3pelieHre,CBeTOUyBCTBAT elbHOCTD
cTpykTyp MIINSOM v ux MOmynguMOHHHE BOBMOXHOCT «T €0 peTnuecknit
|8HA/MB OCHOBAH HA PacCMOTPEHNM MEePEXONHHX MPOLeCCOB B CUMMET~— |
PUUHHX (QOTODJEKTpUUECKUX cTpykTypax MII, u mpoBegen ¢ yueToM
HecuMmmeTpun puanextpuka u_0M B crpykrype MINESOM,xak 1o ane-
KTpo@u3NYecKuM rapaMerpam,Tak U N0 (YHKIMOHAJIBHOMY Ha3HAUEHUD,
B Pnaaé 3 paccmarpuBaTCsA OCHOBHHe N/m Marepuais u S0M,UCrONb—
B0BaHHHE B SKCHNEPUMEHTAJbHHX KCCJeN0BaHnax . AHamsypynTca UX
DIIEKTPOONTHUECKMEe U (UBUKO-XUMAUECKUE CBOMCTBA.llpuBonuTCsa Me=
TOJUK& uBMepeHus napamerpoB.lyaBa 4 mocBsalleHa dKCMNEPUMEHTab-
HHM yccJaernoBarusM 00pasioB MINSOM Ha OCHOBe KPEMHMEBHX CTPY-
kryp MOII co caosavu SOM @KTUBHOT'O THUMA:SJIEKTPOTIMUHOGOPOB MBI~
yuaomero p-f nepexoja.l'yaBa 5 nocaglieHa ®OKCIEPUMEHTaJIbHHM MUC—
ciuenoBaHuam cTPyKTyp MOl co cnomm SOM maccuBHOro TunalXUAKUX
KpucTasuios ¢ agexramu [P ,IPI,x0jecTeprKo-HeMaTuueckoro nepexo-
na (XHI) n f;—a@@exma,npospauﬁqﬁ C erHeTOK epaMuKu ,PaccMO T peHH
0COGEHHOCTY MOZYJALMU cioeB J{ynpaBiaeMHX HiBKOOMHHIY n/n u
Bmﬁopalgosdyxnammnx DIEKTPUYECKUX CUI'HaJIOB.0OCyxnanrca BOTPO—
cH "nmamgru" onTuueckoi Moxynﬂunu B cyogax Il ,00ycioBIeHHEE CTPY~
KTYDHHEMMA M3MeHeHUs B SK u 3apsaioBoit namarsio B MO uactu.Ha
rnpﬁmepe CEerHeTOKepaMuKy MoKasaHH 0COCEeHHOCTM COIJIacOBaHMd CIO-
eB OM ¢ BHCOKMM £ .B riaBe 6 paccMaTpuBanTCs OGNacTH NpaKTy-

UeCKOT'0 MCMOosb30Bausa CTPyKTyp MIICOM:niss 0cTMPOBKM ¥ BUBYa~

usamn UK nasepos,nyia npeoCpasoBanus HexorepenTHoit KK mudpop-
amy B KO'€REHTHYI M BBOJH roJiorpajpuueckoe Y ,nJsd NpoCTpPaHCTB- |
HHO ~BPEMEHHO MOIYJIALWY MBJyUeHny JasepoB.B BakiiodeHuy NpUBO-

ATCA OCHOBHHE pPe3yNbTaTH p&dOTH M OaH CIINCOK JINTepaTyphl.
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0630p cruanMpoBaH CJemy oM oGpa3oM.B nepsoM naparpagpe
paccMOTpEeHH BOTIPOCH IPOCTPaAHCTBEHHO{ MONYJNdAlMM CBeTa,0CHOBAH=
HO#t Ha& BJIEKTPOONTUUECKUX MeTonax YNpaBjeHns CBEeTOBHMU NOTOKA-
My .OCHOBHOE BHUMAHUE YJejgeTcsd ONTUUECKN yNpaBiisgeMHM IMC ,ucno-
npsyoupM 90M Kax NaccMBHOIO Tak ¥ 8KTUBHOI'O Tuna,.PaccMOTpeHH
B ocHoBHOM [IMC ¢ crutomHEMu POTOCJOAMM ,B KOTOPHX NPOCTpPaHCTBEH=
Hag MOJYJALMA OCYUECTBIAKTCA He 3a CUeT MPOCTPAHCTBEHHOTO
CTPYKTY PUPOBanua GOTOCHOA TeXHONOruMUecKnM 00pasom,a 3a cuer
NPOCTPAHCTBEHHO! CTPYKTYpPH ONTUYECKOI'0 yNpaBifglero CUIHaNa.
OGeyxnanrca HekoTOpHe npoGnems cospanus IIMC,npuuem B OCHOBE
paccMOTpeHna HaxomaTcA MpolieMH CBg3aHHHe C ONTUYECKU ajpe—
CyeMmoit uacThi, | | __ _ e

Bo BTOpOM naparpaje paccMOTPeHH OCHOBHHE IMOJIOKEHUA MEeXaHW-
3Ma NepexOnHHX MpOIeccoB B CUMMETDUYHOH CTPYKTYyDe Tuna n/n-
AUBIEKTPUK.B OCHOBHOM pacCMOTpPEH MeXaHu3M NEepeXOfHHX MPOLeC-
COB B HeCTalMOHADHOM pexVMe B YCJOBKUAX NOJHONO 00emHeHUus CJIod
n/n.otv marepnays noTpeCyoOTcA B JajibHejilleM NpM DACCMOTPEHMH
KMHeTUKM ripouleccoB cTpykTyp MIIISOM u BBMIY cXomHOCTM MpoLec—
COB HEKOTOPHE OCHOBHHE IIOJIOXEHUSA CUMMETPUUHHX cTpykTyp MLI
OyIyT CHOY®ITb OTNDPaBHO{ MOIeNb NPV PaCcCMOTDEHMM U pacuere Na-
pamerpoB cTpykryp MINSOM .Takoe noccrpoenue o63opa Hambosee MO~
JIHO OTpaxaeT COCTOAHME pemaemoit mpoliemMs ¥ Liesb,KOTOPOH NOC—

BalieHa HacToauas paboras

§1.1 CBenmenusa 06 onTMyecKy yNpaBiseMHX MeTOZaX

NPOCTPaHCTBEHHON MOIYJIALUMM CBETA,

Hacroaumyit naparpad riocssueH oG6sopy HauGojiee MBBECTHHX TH -

0B [IMC.Bonpoc aroT ocBeljeH B JmMTepaType ILOBOJBHO IOJHO .JiMe—
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eTCs HECKOJIBKO MNPEeKPacHHX 00630pOB,MNOCBAMEHHHX mic/11,12,13,
14,15/ ,uB KoTOpPHX HeoOxozuMo BuuemuTd /13/,Kar Hanlonee no-
JIHH},B KOTOpOM OcBeuleHH npaktudecku [MC Bcex TMNOB,n3BECTHHX
Ha ceromHsauHHit neHb.llo Kpaccuduxaimy,naHHoit B /12/,uaBeCTHH§
B Hacrosmee Bpems apyvepHse IMC B 3aBMCMMOCTM OT NPOCTPAHCT-
BEHHO# CTPYKTYPH MOMYJIMPOBAHHOI'O MOJA,Pasjyesnaorcsa Ha LucKpe-
THHE ¥ HENpepHBHHE,B COOTBETCTBMM C BUIOM MNPOCTPAHCTBEHHON
MOJIYJIALMM CBETOBOT'O MOJIA,0cymecTBAsemoli HMC ,oHu OuBabT amm-
TyIHHE ,Pas0oBHe UM MonyJupykuue nomspusaump.Ha puc.l npuBe-
IeHa knaccuduxalya HauGosee mepenektuBHHx IMC/12/.B cooreeT-
CTBUM C 3anaueft paccmaTpuBaeMmoit B maHHO#t pa6oTe,0CTaHOBUMCSH
Ha paccemorpeHuy IMC ynpasiaseMmbx ONTHMUECKMMA CUIHEJIAMU TEXHO-—
JIOTU €CKHU HeCprRTypupOBaHHoﬁ anpecymueit YacThbl.

OzHoit U3 TpamUIWMOHHHX CTDPYKTYD,00ecneunBalmyx Hambosiee IMOKOe
OCylleCTBJEHNe ONTUUECKU yNpaBigeMoit NMpoCTpPaHCTBEHHOR MOIYJIfa-
LMy cBeTa,ABAsgeTCH ciaoucTas "coHmBMU" CTPYyKTypa, cocTosuad u3
HocyelOBaTENbHO PAaCIOIOKEHHHX CJ0eB (OTOUYBCTBUTENBHOIO MaTe-
puaJjia,B KauecTBe KOTOPHX B OCHOBHOM ucrnoabsywrcs QI u 0M=-
~crpykTypa Trna @l-20M. S0M mMOryr CHTH AKTMBHOI'O THIIA T.€s €
COGCTBEHHOll sMiIcCHell cBeTa Wi MacCUBHOTO THNA,T €+ MOLYIN DY~
puvii HampapleHHH{t Ha Hero cBeToBOY MoTOoK.H aTOi CcTpyKType C
MOMOIBI MPO3 PAUHHX aﬁﬁxwpoxos 94 un 19y momknaerca sineKTpu-
HeCKOe HanpsxeHue.B_TeMHOBOM COCTOSHUM,NpPU OTCYTCTBUM BHelmeit
MONCBEeTKM, HaNpAReHUe NOJIXHO CHTbh B OCHOBHOM pAaCNpefelcHO Ha
noe Plija nHa cnoe S0M npucyTcTBOBATH HANpAXeHUE MEPeKIOIEHUA,
A Ke HanpskeHue mouysnaiuyu SOM 10 8ajaHHOIO YPOBHSA.JTO BHION~
VMO IIpM YCJIOBUM ,UTO COIPOTUBIIEHUE @H~f?¢n,60nbme CONpOTUBIIE=
g 0M~ Raoﬁ,'r.e.quP\ B TEMHOBOM cocTrogHnM.llpy BosmettcTBIM

n I0M
npasnsaouet rnoncBeTiKM Ha CDH,BI"O conpoTuBJIeHN e IIOHUXaeTCsHa IIpOo~-
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REILYXRGE IPPCRMB  JCNOA63Y 2HUE dAR NOIY ATYLU

Puc.1. Knaceugurammsa IBUC ,ucronssynimx sJieKTPUYECKOe
noje JJia uBMeHeHds napamerpoB SOM/12/.
JIS09-mueltHuit anexrpoonTudeckutt sggert; -
ABYJyu enpenomienne;[[P-InHavnueckoe paccesHue;
I'Pll-reoMer puueckut penbed nosBepxHocTy ; 30K ~o71e-

KrpoonTudeckuit pucramn i -xunkuit Kpucrasi;Coll-

CersHeroajiekpudeckas kepamuka jTIl-TepMoracTuim .
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MO PLMOHAJIFHO BeJMUMHEe OCBEUEeHHOCTY Ha onﬁe 1 cnénonawenbﬂo
@Il oxaxeTcs INPOCTPAHC TBEHHO npomoﬁynmpoaan 110 COTPOTVBJIEHND,
B COOTBETCTBUM C pacTipefefieHiieM OCBEUeHHOCTHM BO BXOIHOM MB0-
6paxeruu Monynamma cnoa Il conpoBoxnaercsa o6pasoBaHuneM 3apa-
JOBOI'0 TOTEHLMAaJbHOT'O pesibeda Ha nosepxHocTH OM,npuueM pe-
nbed BIEKTPUUECKOTO IOJig NepepacrnpeneneHHoro Ha ciyoit oOM mo-
BTODsAET paclperelNeHue OCBENEHHOCT BO BXONHOM 130 0paxeHnr 80~
3HefiCTBAe T.0. CO3LaHHON NMPOCTDPAHCTBEHHO ITPOMOJLYJIVIPOBAHHOM
noweHunaﬁbHoﬁ KapTuHd Ha o0M NpuvBOIMT K MBMEHEHMID ero oliTnie-
cRM# XapaKTepucTUK ¥ QOpPMIPOBEHMD BUBYAJIBHO BOCTPUHIMAEMOR
KapTUHHe G0 B 3JIEKTPOONTUUECKOM cioe, (A S0M aKTMBHOT'O TH-
na),mi60 B CUMTHBALUEM CBeTe BHEWHEro MCTOUHKKA, (I1sa SOM nac-
cMBHOTO TUMNA ).B 3aBMCUMOCTM OT Crocoa CUMTHBAHWA DPasauuanT
[IMC : paGoTaniye Ha NPOCBET PUC.Z M Ha OTpaxeHMe puc.3.B ycrp-
oficTBax paloTanIMX H& NPOCBET ,MOAYJ/iPyeMHji NyuoK cBeTa IJA
NPOCTPAHCTBEHHO! MOLYJIALMM HeOOX0iuMO MNMpPOINYyCTUTh CKBO3b MO=
AYaaTo p.llpoMoly i poBaHHHl CBET NOCTynaerT B ONTUUECKYH CUCTE~—
My ZJis TIPOeKIWM ¥BOOGpaxeHus WM B yCTPOHCTBO ONTUUECKO o0pa-
6oTky MHPOpMaimu.0ueBUIHO ,UT0 JJif yMEHbIIEHMs [OTepb CBET& B
IIMC paloranumx Ha mpocser ,50M ,QI,I10, u N9, nomxHH OHTH NMpPos-
PaYHEMA IJIs MOZYJMPY €MOT'O MBJIydeH! s [l0CKOIBKY MOIYJIi Py eMH
CBeT NpPOXoauT CKBOBLDIl,TO Npu CUMTHBEHMM AKTMHUUHLM jJiig QI
CBETOM,NOC/en Al OyneT paspymaTh 3alMCaHHOe uB0GCpaxeHneJas
NpenoTBPalleHnd BAMAHNAA MOLYJMPYyeMOro cBeTa Ha dopmupyeMiii 38~
PANOBHII penbed HeoO6xonumo ,uToO0H QIl OHJ HEUYBCTBUTENEH WM
cjiaG0 UYBCTBUTENEH K JJUHE BOJIHH MOIYJVPYEMOI'0 M3JIyUeHUs.ITO

06CTOATENbCTBO HAaKJaNHBAET ONpefefleHHHe OrpaHMYeHns Ha BHOOD

@Il ¥ AMAHH BOJIHH 3amnyCHBAlUEro U CUMTHBAWIErO M3JIydeHns,[If

%penowapameﬁma paspymeHus MOTeHLMaJbHOI0 penbeda NpUM CUNTHBA-
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Pnc.Z.ICprRTypa IIMC , paGoraniero Ha IIPOCBET U ONTUUECKad

cxeMa ero HCIIOJIb30BaHMA.
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Puc .3. Crpyrkrypa IIMC,paGorapmero Ha OTpaxeHUM M OMNTHUECKas
-~ CXeMa ero KCIIoJIb30BaHNA.

J3~nuaexTprieckoe 3epKajio.,
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