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B ycnoBusix yBennueHHs (AaKTOB HENEralbHOW MUTPALlMM M HE3aKOHHBIX
NepeMeIleHnH TTOTOKOB TOBAapOB 4Yepe3 TaMO)KEHHbIE T'PaHMIBI BO3pacTaer
HEOOXOJMMOCTb ONpE/eNIeHNns] HEKOTOPhIX (DM3UUECKHX XapaKTEepUCTHK, Kak
TOBapoOB, TaK W JIOKYMEHTOB Ha HUX C IIENBIO IPOTHBOJCHCTBHS HAPYIICHHUIO
TaMOXEHHOT'0 3aKOHO/IATEIIbCTBA.

Junst meneit ornepaTHBHOrO MX OOHAPY)KEHHS HWCIIONB3YIOTCS, B YACTHOCTH,
TEXHUYECKHE CpEICTBA TaMOXKEHHOI'O KOHTPOJsS, OCHOBAaHHBIE Ha METOAE
pacrio3HaBaHus B JICKTPOMArHUTHBIX J1y4ax.

SHCKT'pOMaFHI/ITHbIe BOJIHBI, B 3aBUCUMOCTHU oT cBOei JJITUHBI
NOZIPA3JIEINISIIOTCS. HA HECKOJIbKO BHJOB, HanOojee 4acTo HCIOJIb3YeMbIMH B
TaMOXEHHOM Jiene MH(paKpacHOe M3TydeHHe, yabTpaduoneroBoe 3iydeHue,
PEHTTEHOBCKOE U3JTydeHHE.

Wudpaxpacuoe (MK)uznydenueobnagaer Kak CBOWCTBAMH BHIHUMOTO
cBeTa (pacHpoCTpaHAeTCs MPIMOIMHEHHO, OTPAXKAETCs, PETOMIIAETCS, KaK U
BUAUMBIN CBET), TAK U CBOMCTBAMH YIBTPAKOPOTKHX PaJHOBOIH (OHO MOXET
MIPOXOAUTh CKBO3b HEKOTOpBIE MaTepHallbl, HEMpO3padHble Il BUIUMOTO
W3JIydeHus).  3aMeTuM, 4YTO = J1I000e = Harperoe  TeJIOo  W3Jydaer
SIIEKTPOMATHUTHBIE BOJHBI, B OCHOBHOM B UK -muiamna3one (mo 70-80%).

Ucmounuxu  HK-uznydenus: naMibl HaKallMBaHUS C  BOJb(PaMOBOM
HUTBIO, Ta30pa3psAHbIe JIAMIIbI, CIELUAIbHBIE CBETOAMOABI U JIA3ephl.
CBeTonMoOHEIE M3IY4aTeIM HCIOIB3YIOT IONYNPOBOJHUKH Ha OCHOBE
rajutust. Yame Beero 310 apcenn (GaAs) win ¢ocdun ramms (GaP), rammii-
MbIbsK-pochop (GaAsP).

Ipuemnuxu  HK-uznyyenusa: HDOKYMEHTHI, HCIOJIB3YIOIIME B KauecTBE
YYBCTBUTEIBHOIO 3JIEMEHTA BEUIECTBO, KOTOPOE U3MEHACT TEMIIEpATypy WIH
€o37aeT TOK NoJ Bo3AelicTBueM n3iydeHus B MK-nuanazone.

CyTh HCTIONB30BAHUSI ITOTO BUIA M3ITydeHHs Oa3upyercst Ha ToM, uto MK-
Jy91 OTPA’KAIOTCS U MOTJIOMAIOTCS B MHBIX KOJIMYECTBEHHBIX COOTHOIICHHMSX,
4eM Jydu BuAMMON oOmactu. Tak, KpacKd Ha OCHOBE MMHHEPabHBIX
COCTaBISIIONIMX (AHWJIMHOBBIX Kpacurenei) mnpospaunsl mmst MK-myueir B
OTJINYME OT KPACOK Ha OCHOBE rpauTa M METAIIONOPOIIKOB.

CpoiictBo BocnpuumunBoctd kK UWK-mygam B TamokeHHOM 1ene
WCTIONB3yeTCs Ul TPOBEPKH ITOUIMHHOCTH JIOKYMEHTOB. OTO MO3BOJISET
00HapYKNBaTh JOMHUCKU M JJOPUCOBKH, YUTATH O] IIATHAMH, 3aKPHIBAIOIIIMHA
TEKCT, €CIM OHHM CJENaHbl pasHBIMH 10 «mpo3payHoct» s UK-



nydelikpackamu. IIpu uccnenoBaHuM AOKyMEHTOB B oTpaskeHHbIX MK-mydax
MOT'YT OBITh BBISIBIICHBI OOECIBEUCHHBIC TEKCTHI, BBITIOHEHHBIE KpacKaMH,
XOPOILO MOIIOMAINUMH TaKUE TY4H.

VYubrpaduoneroBoe (Y P)uzinydeHne— 3TO INEKTPOMAarHUTHOE M3ITy4YeHHE,
3aHUMAIOIIee AUANa30H MeX1y (HOICTOBOM IpaHUIeld BUIMMOTO H3JTydeHUs
U PEHTTEHOBCKUM H3IIy4EHHEM.

Hemounux Y@-nyyen:ynbTpaoneToBEIl  OCBETUTETh, TO €CTh
HAIlOJIHEHHAs: MHEPTHHIM Ta3oM (HampuMep, aproHOM) KBaplieBasi KoyOa, Ha
BHYTPEHHIOIO TIOBEPXHOCTh KOTOPOH HAaHECEHO HEeOONIbIIOe KOJINYECTBO
pacIbUIeHHOH pTyTH. B Komdy BMOHTHpOBaHBI 3ieKTpojbl.Bce wdamie B
KayecTBEe MCTOYHHKOB Y D-ITyuell UCHONB3YIOTCA CIELUalIbHBIE CBETOJUOIBI
Ha TOJYNPOBOJHUKOBBIX KpucTayuiax, Hampumep InGaN Ha momioxkkax u3

kapOuma KpemMHHs. MX TnaBHblE JOCTOMHCTBA — Majble pa3Mepbl H
SHepronorpedIeHue.

IIpuemnuxu Y D-uznyuenus:JOKYMEHTbI, TOBaphbl, MCIOJb3YIOUIUME B
KayecTBe YyBCTBUTEILHOTO JJIeMEHTa BEILIECTBO;, CIocoOHOe

JIIOMUHECIIUPOBATH I0]] BO3/IeHiCTBUEM H3nydeHHs B Y D-uanazoHe.

Cymb ucnonv3oganus. B pe3ynbTaTe MOJaud Ha BCTPOCHHBIE 3JIEKTPOJIBI
TOKa 0Opa3yercsl MOTOK KBaHTOB, MMEIOIIMH HAUOONBIIYI0 MHTEHCUBHOCTD B
obnactu Y ®-jyueif, Ha 4TO pearupyroT YyBCTBUTEIbHBIC MaTEPUAIIbI.

Hcnonp3oBanne Y P-jryuell NO3BOJSIET Pa3iavyaTh MaTepuaibl ¢ Pa3HbIM
XMMHUYECKUM COCTaBOM, HMEIOIINE OJAWHAKOBBIM BHEIIHUI BHJ B JIydax
BUANUMOrO cBeTa. JlaHHbINH BUJ U3JIy4E€HHs TaKkKe UCIIONb3YETCsl IPU NPOBEPKE
MOAJTMHHOCTH TAMOXKEHHBIX JOKYMEHTOB.

[IpumepamMu HCTIONB30BaHKWE BBINIE MEPEUHCIECHHBIX BHIOB H3JIy4EHUS
SBJIAIOTCS JIaMIIBl M BHIEOCHEKTpalibHbIe Kommapatopbl ¢upmsl «Perymay,
aKTUBHO HCIIOIb3yeMbIe TAMOKCHHBIMH M IOTPaHWYHBIMU OpraHaMH ISt
OIEpPAaTUBHBIX ILIeJIed HCCIEeNOBAHMS MAclOpTOB, WACHTH)UKAIMOHHBIX KapT H
MIPOYUX JOKYMEHTOB, YIOCTOBEPSIOUIMX JHYHOCTh M JAIOUIMX [paBoO Ha
NepecevyeHre TPaHMIbl; BU30BBIX MapOK M OTTHUCKOB II€YaTH, B TOM YHCIE IS
paspelieHysl Ha BBE3[; BOAWUTEIBCKUX YIOCTOBEPEHHH, CEpTH(HUKATOB Ha
TPAHCIIOPTHBIE CPEACTBA, MHBIX JOKYMEHTOB, CBSI3aHHBIX C aBTOTPAHCIIOPTOM;
0aHKHOT; aKIW3HBIX M CIEHUAIbHBIX MAapoK; LEHHBIX OyMar W WHBIX
JOKyMEHTOB CO CPEICTBAMH 3AIIUTHI OT MOAJEIKH.

PentrenoBckoe (X-ray)usinydeHne - HE BHIUMOE YEIOBEUECKOMY TIa3y
3JIEKTPOMAarHUTHOE MOHU3HMPYIOIIEE U3ITydCHNE, 3aHUMAIOIIEe CIIEKTPAbHYIO
obmactb Mexay Y ®- v raMMa-u3IIydeHUEM.

Hemounuxu — X-ray  sayueil:  peHTICHOBCKas  TpyOkKa,  HEKOTOpBIE
pPaINoOaKTUBHBIE W30TOIBI, YCKOpUTENH (OETaTpoH) M HAKOMUTENH AIIEKTPOHOB
(CHHXPOTPOHHOE M3ITydIEHHE), Ta3epsl U Ap.

Tpuémnuxu X-ray ayueii: ToBapsl U GHU3.JIHLA.



Cymb memooa ucnonv3osanus. X-ray JIydd TPOHUKAIOT dYepe3 Cpeibl
Pa3IMYHON IIIOTHOCTU (M3-3a KOPOTKOH JUIMHBI BOJIHBI), YTO B HEKOTOPBIX
BEIIECTBaX BBI3BIBACT JIOMIHECIICHITUIO U MOHU3AIIUIO HEHTPaIbHBIX aTOMOB U
MOJIEKYJI.

B TamokeHHOM Jieie MPUMEHSIOT KaK eCTECTBEHHbBIE, TAK U MCKYCCTBEHHBIE
HCTOYHUKNA.B HacTosiee BpeMs Ui CO3JaHHMS PEHTTEHOBCKOTO H3JIydeHHs
HCTIONB3YIOTCS B OCHOBHOM J[BA THIIA MCKYCCTBEHHBIX UCTOYHUKOB M3ITyUCHUS:
JIUHEIHble YCKOpUmeu 31eKmpoHO8 U PSHTTEHOBCKUE TPYOKH.

IlepBble MPUMEHSIOTCS B TE€X CITydasx, KOTAa HaJ0 MPOCBEUMBATH TOJCTHIE H
IUIOTHBIC OOBEKTHL. B YaCTHOCTH, OHM HAXOAT NPUMCHCHUE B CTAIIMOHAPHBIX
HMHCIEKIIHOHHO-J0CMOTPOBBIX KOMILIEKCAX.

OCHOBHOM  TEXHOJIOTHEH, IIUPOKO IPUMEHIEMOW B JAOCMOTPOBBIX
YCTaHOBKAX, SIBJISETCS TEXHOJOTHS TMONMYYSHHUS U300paKeHNH 00bEeKTOB MpU UX
MPOCBEUMBAHUKM  MPOHHKAIONIAM  H3Iy4EeHHEM, TO  €CTh  TEXHOJOTHS
paguorpa@HUyYecKuX  JOCMOTPOBBIX  YCTAHOBOK, 4YTO ~ HMEET MECTO B
JIOCMOTPOBBIX ycTaHoBKax «MHcmekTopy, «llIMemnsy, «Kanubpm» u ap.

HCDCHCKTI/IBHBIM HaITpaBJICHUEM Pa3BUTHA )IOCMOTpOBOﬁ TECXHUKU ABJISACTCA
MPUMEHEHWE MEeTOJla HAHOCEKYHJHOIO HEWTPOHHOTO aHaiau3a, KOTOpbIN
COCTOUT B OOJYYCHHUM IOJ03PUTEIBHOTO OOBEKTa HEUTPOHAMH M H3MEPCHHH
BTOPUYHOI'O TamMMa H3JIy4eHHUs, TMOPOXKACHHOTO HEUTpOHAMH B MaTepuae
00BbeKTa, 4TO HEOOXOMUMO ISl PEIICHHs TPOOIEMBbI TIEPEKPHITUS U300PaKEHUS
B TC TK, ucronp3yronmx ToJbKO PEHTTeHOBCKUN METO/I.

Taxum obpazom, K- u YD-nydn gaime BCero MPUMEHSIOTCS TSI KOHTPOIIS
MOJJTMHHOCTH JIOKYMEHTOB, TOBApPbI - KE MPOBEPSIIOTCS C HCMOIb30BAHUEM
PEHTTEHOBCKUX METO0B. MCIoNb30BaHNE DIIEKTPOMATHUTHOTO U3JTYUEHUS IS
Lesieii TAMOYKCHHOTO KOHTPOJISI MMECT OOJIBIIOS 3HAYCHHE IS TaMOXKEHHOMH
CITyOBI U JUIs1 TOCYJJAPCTBEHHOW 0€30MaCHOCTH, B LIEJIOM.
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