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MpeaucnoBue

Llenu v npuHumunel ctangapTusauum B Poccuiickon ®egepaunn yctaHosneHs PeaeparbHbiM 3aKOHOM OT
27 nekabps 2002 r. Ne 184-93 «O TexHU4eckoM perynmpoBaHuny», a npasuna npuMeHeHus HaunoHanbHbIX
ctaHpgapTos Poccuiickoit degepauun — FOCT P 1.0—2004 «CtaHgapTusaums B Poccuiickon ®egepauunn.
OCHOBHBbIE MOSIOKEHNA»

CBepeHus o cTaHagapTe

1 PASPABOTAH ®egeparnbHblM rocygapcTBeHHbIM YHUTapHbIM nNpegnpuatnem «Bcepoccuickui
Hay4Ho-UccneaoBaTenbCKUiA MHCTUTYT ONTUKO-N3NYeckux nsmepeHuny (Pryr «BHUNO PN »)

2 BHECEH Hay4Ho-TexHu4eckum yrnpasneHnem defepanbHOro areHTcTBa no TeXHUYECKoMy perynu-
POBAHWIO U METPONOrNA

3 YTBEPXAEH W BBELEH B JENCTBWE Mpukasom ®eaepansHOro areHTCTBa No TeXHUHECKOMY
perynuposaruio u metponorni ot 21 gekabps 2010 1. Ne 831-ct

4 BBEJEH BMNEPBbIE

UHpopmayusa 06 USMeHeHUAX K Hacmosiwemy cmaHOapmy ry6nukyemcsi 8 exe2o0Ho usdasaeMoMm
UHGbopMayUOHHOM yKazamerne «HayuoHanbHeie cmaH0apmei», @ MeKCM U3MeHeHUU U onpagok — 6 exeme-
CAYHO U3dasaeMbiX UHGHOPMaUUOHHLIX yKazamernax « HayuoHanbHbie cmaHdapmel». B ciyyae nepecmompa
(3ameHbl) unu ommeHsl Hacmosuieao cmardapma coomeemcemeyiolwyee yeedomnerue 6ydem onybruKkosaHo
8 exxeMecsIYHo Uu30asaeMoM UHOPMaUUOHHOM yKkasamere «HayuoHanbHbie cmandapmel». Coomeemcmey-
rowjast uHhopmauusi, yeeOOMIIEHUE U meKcmbl pa3mewaromes makxe 8 UHghopmMayuoHHol cucmeme obujez2o
r10/1b308aHUsT — Ha oguyuaisHomM calime ®edepalibHO20 a2eHIMCemea o MeXHUYECKOMY pez2yiupo8aHuio U
Memporsioauu 8 cemu ViHmepHem

© CraHgapTtuHdopm, 2011

HacTosawwmii cTaHAapT He MOXET 6bITb MOMHOCTBIO UM YacTUYHO BOCNPOU3BEAEH, TUPaXXMPOBaH 1 pac-
npocTpaHeH B kadecTee ouLMansHOro M3gaHnsa 6es paspelleHna deaepansbHOro areHTCTBa o TeXHUYecKo-
MY perynmpoBaHnio U MeTporioriu
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HAUMOHANBbHBIN CTAHOAPT POCCUWUCKOW GEOEPALUUMU

I'ocy.qapCTBeHHaﬂ cucTemMa obecneyeHus eAUHCTBa U3MepeHUun

PE®JIEKTOMETPbI 3KCTPEMAJNIbHOIO YNIbTPA®UONETOBOIO U3NYYEHUA AN USMEPEHUN
XAPAKTEPUCTUK MHOIOCNOWHbLIX HAHOCTPYKTYP B AUAMNA3OHE [NIUH BOJH ot 10 Ao 30 HM

MeToauka usmepeHun
State system for ensuring the uniformity of measurements. Reflectometers of the extreme ultraviolet radiation

for measurements of the characteristics of multilayer nanostructures in the wavelength range from 10 to 30 nm.
Measurement procedure

HNara BBegenna — 2012—01—01

1 O6nacTb NnpMMeHeHus

HacTtoawumn ctaHaapT pacnpocTpaHsaeTcst Ha cpeacTea usmepeHun (CU) xapakre pucTk MHOrOCNOMHBIX
HaHOCTPYKTYp B AunanasoHe AnvH BonH oT 10 Ao 30 HM — pednekTomMeTpbl 3KCTPEeManbHOro BakyyMHoOro
ynbTpaduoneTosoro (3Y®P) nsnydenus (ganee — IAYP pednekromeTpsl), NpegHasHaveHHbIe AN usmepe-
HUS1 KOS PULIMEHTOB 3epKanbHOro 1 AUddy3HOro oTpaxeHuin, U ycTaHaBnMBaeT MeTOAUKY BLIMOMHEHUS
nsmepeHni KosOULMEHTOB 3epkanbHOro U AnddysHoOro oTpaxeHun.

JY® pedbnektomeTpbl 06ecnevmBatoT B AnanasoHe anuH BonH ot 10 4o 30 HM namepexue koadpduumeH-
TOB 3epKanbHOro n AnddysHoro oTpaxkeHWn B gnanasoHe sHaveHuit ot 0,01 o 0,99.

B kayecTBe WCTOYHWMKOB HenpepbliBHOrO JYD nanyvyeHUs UCNOSMb3YyIOT 3MEKTPOHHBbIE HAKOMUTESbHbIe
konbLa. B kayecTBe NCTOUHMKOB MMMYNbCHOro QY ® nanyyeHnst UICNonb3yloT OTKPLITLIE U3ITy4aTenn Ha OCHOBE
KanuinspHoro paspsga ¢ ncnapsoLencsl CTEHKON UM NnasMeHHoro (hokyca, a Takke 3NeKTPOHHbIE CUHXPOo-
TpoHbl. B KauectBe npuemMHUKOB QYD U3NyveHUs UCMONb3ylOT CONMHeYHo-crnenble boToanoabl Ha OCHOBE
MHOTOCMONHBIX HAHOCTPYKTYP.

2 HopmaTuBHbI€e CCbISIKN

B HacTosAwWwem cTaHaapTe NCnofb3oBaHbl HOPMAaTMBHbIE CCISIKU Ha criedytolme cTaHaapThl:

FOCT 8.197—2005 lNocypnapcTBeHHas cucTemMa obecnedeHus eqUHCTBa uamepeHuin. FocyaapcTeeH-
Hasi noBepoYHas cxema A CpecTB U3MepeHUiA CnekTpaibHOW NNOTHOCTU 3HEPreTUYECKO SPKOCTU B Auana-
30He AnuH BoNH oT 0,04 Ao 0,25 Mkm

FOCT 8.207—76 lNocymapcTBeHHasi cucteMa obecrneveHns eanHcTBa nsMmepeHuia. Npsamele namepe-
HUSA ¢ MHOrOKpaTHbIMK HabntogeHnamu. MeTtoabl 06paboTku pesynsTaTtoB HabnogeHUn. OCHOBHBbIE NOMOXe-
HUA

FOCT 8.552—2001 lNocypapcTBeHHasa cucteMa obecnedeHuss equUHCTBa M3MepeHUia. MocyaapcTBer-
Has noBepoyHas cxema A cpecTB U3MePeHUiA NOToKa N3MyYeHUsl U 3HepreTM4eckon ocBeLLeHHOCTY B Ana-
nasoHe anvH BonH o1 0,03 go 0,40 Mkm

MpwumeyaHune— Npn Nonb3oBaHMM HACTOSAILLMM CTaHAAPTOM LieNiecoobpasHo NPOBEPUTb AEWCTBUE CCbINOY-
HbIX CTaHA4apToB B MHGOPMALUMOHHON cuUcTeMe OOLWEero nonb3oBaHusi — Ha oduumansHom cavite degepanbHOro
areHTCTBa No TEXHUYECKOMY PeryiMpoBaHuio 1 METPONOrun B ceTu VIHTEPHET Nnu No eXXerogHo n3gasaemomMy uHdopma-
LIMOHHOMY yKasaTento « HaumoHanbHble CTaHAapTbI», KOTOPLIA ONYBNMKOBaH NO COCTOSIHUIO Ha 1 IHBaPsI TEKYyLL,ero roaa, u
Mo COOTBETCTBYIOWMM EXEeMECSHHO n3gaBaemMbiM MHPOPMAaLMOHHBIM yKka3aTensiM, onybrnvkoBaHHbIM B TEKYLLEM roay.
Ecnv ccbinoyHbIi cTaHaapT 3aMeHeH (U3MEHEH), TO MpW NONb30BaHWKM HACTOSILLMM CTaHAAPTOM crieflyeT pyKOoBOACTBO-
BaTbCs 3aMEHSIOWMUM (M3MEHEHHBIM) CTaHAapTOM. ECcnu cehinoyHbIi cTaHaAapT OTMeHeH 6e3 3aMeHbl, TO NOMOXeEHNe, B
KOTOPOM JaHa CChiNKa Ha HEero, MPUMEHSIETCS B YacTy, HE 3aTparvBaloLLeli 3Ty CCbIMKy.

WU3panne opmymnansHoe
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3 Tpeb6oBaHMA K NOrpeLHOCTU U3MepeHnin

Mpn n3mepeHUn koabPULUEHTOB 3epKarbHOro OTPaXKeHUst OCHOBHasi OTHOCUTENbHaA MOrpewwHoCcTb
pes3ynbTaToB n3MepeHuii He npesbiwaeT 10 % B AgnanasoHe AnuH BonH oT 10 4o 30 HM.

Mpu nsmepeHumn koapduuneHToB AN dPY3HOro oTpakeHUss OCHOBHasi OTHOCUTENbHAsA NOrPELIHOCTb
pe3ynbTaToB N3MepeHuii He npesbiwaeT 15 % B aManasoHe AnuH BonH oT 10 4o 30 HM.

4 CpepncTBauW3MepeHUit U BcromoraTenbHble yCTPOUCTBa

Mpn BBINONHEHWU U3MEPEHUA NMPUMEHSIIOT cleaylolme cpeacTBa U3MepPEHUA U BCoMoraTenbHble
ycTponcTea:

a) pednekToMeTp-MOHOXPOMATOP CKOMb3ALWEro NageHusa unu Apyroi npnbop co crneaylowmmin xapak-
TepucTnkamu:

- AnanasoH ANuH BonH — o1 10 Ao 30 HM;

- AnManasoH u3MepsieMblX 3HaYeHUn koadhduuneHToB 3epkanbHoro u AnddysHOro oTpaxeHuin — ot
0,01 000,99;

- OCHOBHag oTHocuTenbHasa norpewHocTs — oT 10 % ao 15 %;

6) KoMnnekT cBeToUNbLTPOB HAa OCHOBE MHOFOCOMHBIX HAHOCTPYKTYP;

B) ceTyaThblil HeTpasnbHbIA ocnabuTensb.

5 MeTton uamepeHmn

MeToabl usmepeHun koacpdULMEHTOB 3epkanbHoro n anddysHoro otTpaxeHuin YD nsnydeHus (cm.
npunoxeHue A) OCHOBaHbI Ha NPAMbBIX U3MePeHUsaX Npu Npeobpa3oBaHUmM NOTOKA U3ITYHEHUSs B 3N1EKTPUHECKUI
CUTHas Npu BbINOIHEHWUMN YCIIOBUIA CNEKTParibHOW 1 YINOBOW KOPPEeKLUiA YyBCTBUTENLHOCTU hoTonpeobpaso-
Batensno [1].

6 TpeboBaHusi 6esonacHoOCTH

Mpu npoBeaeHUN U3MepeHnin KoadprLNeHTOB 3epkanbHOro U Andgdy3HOro oTpaxkeHnin 3Y P nsnyyeHuns
cobnrogatoT npasuna anekTpobesonacHocTu. aMepeHUst BLINOMHSIIOT ABa onepaTopa, aTTeCTOBaHHbIX Ha

npaso nposeaeHus paboT no rpynne anekTpobesonacHocTu He Huke llI, npolweawnx MHCTPYKTaX Ha paboyem
MecTe no 6esonacHOCTV TPyAa Npu aKCMyaTaLm 3NeKTPUYECKNX YCTAHOBOK.

7 Tpe6oBaHus K KBanudrKaLum onepaTopoB

K nsmepeHnam koathduLMeHTOB 3epkanbHOro 1 andysHoro oTpaxkeHuin Y nanydyeHns gonyckarot
nuu, ocsouBLLMX paboTy ¢ pedhnekToMeTpamu, N3y4mnBLLNX TpeBGoBaHWUS HACTOALLEro cTaHdapTa.

8 YcnoBwusi usmepeHun

Mpv npoBeaeHNM U3MepeHWI KO3t ULMEHTOB 3epKarnbHOro u AuddysHoro oTpaxkeHuii Y nanyyeHus
cobnroatoT crneaytoLme ycroBus:

- TemMnepaTypa OKPYXKAIOLWEM CPEOBI. . . . .« o v v v v v e e e e et e (20 £5) °C;
- OTHOCUTENbHASA BAAKHOCTD BOSAYXA - « « . v v v e v vt e e e et e et e e e e e (65 £ 15) %;
- @TMOCKEPHOE AABMEHUE . . . . . . . o it it e e e 84—104 kMa;
- HanPsXKEHUE MUTAOWEN CETU . . . . . o o oo e e et e e e e e (220 4)B;
- YaCTOTATMUTAWEACETUM . & . . o o o e e e e e e e e e e e e e e e e e e (50 =1) u.

Mpun nogroToBKe K NpoBegeHNIo U3MepeHuin koahdnLMEHTOB 3epKanbHOro 1 anddysHoro oTpaxeHuin
QYD n3nyveHns BKOYAT BCE NPUBOPEI B COOTBETCTBUMN C UX UHCTPYKLMSIMU NO SKCNyaTaumu.

9 MoAarotoBKa K BbINOMHEHUO N3MEPEHUN

Mpu noaroToBKe K NPOBEAEHUIO M3MEPEHWNIA BLIMOSTHSAOT criegytoLine paboThbl.
BknrovaroT v nogrotaBnueatoT k pabote AYP pedriekTOMETP B COOTBETCTBWM C Er0 MHCTPYKLUMEN NO SKC-
nnayaTtauun.

2
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MpoBepsiloT coctosHue onTukn. Ha NMOBEPXHOCTN ONTUYECKUX AeTanen He AoNyCKakTcA UapanuHbl,
AOMYTHEHUA U NATHa.

10 MNMopsaaok BLINONHEHUA U3MEPEHUN

Ana nsmepeHunsa koacdnuneHToB 3epkansHoro v auddgysHoro otTpaxkeHuin AYP U3nyyeHns BLINOMHAT
cnegytowme onepauun.

BHewHWin ocmoTp

Mpu BHeLWwHeM OCMOTpe yCTaHaBNMBAIOT:

- COOTBETCTBUE KOMMMEKTHOCTU QYD pecbnekToMeTpa NacnopTHLIM AaHHbLIM;

- OTCYTCTBUE MexaHU4eckux noBpexaeHuin 6nokos AYP pednektoMmeTpa;

- COXpaHHOCTb COeAMHUTENbHBIX Kabenen n ceTeBbIX pa3beMOB;

- 4YeTKOCTb Hagnucen Ha naHenu 6nokos BY®P pednekromeTpa;

- Hanu4ue MapkupoBku (TUN 1 3asoackon Homep YD pecbnekTomeTpa);

- OTCYTCTBME CKOSOB, LiapanuH 1 3arpsisHeHUin Ha ontudeckux getansax QY®P pecdnekromeTpa.

OnpoboeaHue

Mpwv onpobosaHuY NpoBepPSIIOT HanNUuue curHana cotonpueMHuka Y P pecbnekromeTpa:

- MpW ycTaHOBKe ero B MOSIOXKeHWe ANA U3MepeHust MPSIMOro ny4dka npu BKIIIOYEHHOM UCTOUHUKe DY
N3nyyeHus;

- npuycTaHoBke Anddy3Ho oTpaxatolero obpasua npu BKIMHYEHHOM UCTOYHUKE 3YD nanydeHus.

[na onpeaeneHns koadduumeHTa 3epkanbHoro oTpaxeHus B OYP pednekromeTp ycTaHaBnuBatoT
nccneayemelin obpasel,. Ha MoHoxpomaTope QY P pedprekToMmeTpa ycTaHaBNUBAIOT ANUMHY BONHbI 10 HM, COOT-
BETCTBYHOLLYIO HaMMeHbLUeR AnnHe BonHbI paboyero AnanasoHa pecdnekroMeTpa, U yron nageHusa usnyvyeHus
Ha 3epkano. PoTonpuemMHUK AYP pednekroMmeTpa noouepeaHo yCTaHaBNMBAOT B MOSOXKeHWe ANs U3MepeHust
WHTEHCUBHOCTN MPAMOro U 3epKarbHO OTPaXXEHHOro Ny4YKOB U3MTyYeHUs!, pPETMCTPUPYIOT curHarnel poTonpmuem-
HVKa Ans npsMoro nyyka /O(A) U sepkanbHO 0TPaXXEHHOro Myuka 1(A) (cm. TOCT 8.552). 3aTem Ha Bxoae oTo-
npuemHUKa ycTaHaBMBatoT 6IOKMPYHOLWMIA CBETOMUMLTP M PEFUCTPUPYIOT NOKasaHUS NPUeMHUKA ANA NPAMO-
ro nydka JO(A) M 3epkanbHO OTPaKEHHOro nyyka J{}), cooTBeTCTBYIOLUME PACCEAHHOMY UIMYYEHWIO B
MoHoxpomaTtope Y pedpnektomeTpa. Mameperus P(1), I(A), JO() n J (1) npoBoasAT He MeHee NATY pas.

PesynbTaT /-ro usmepeHus koadbuLmeHTa 3epKkanbHOro 0TpaxXeHus p,(A) nonydatoT pacueTom no dop-
myrne

PN = LIAR) = SRR {3) = SO (). (1)

BoiuncnaioT cpeaHee apudmeTuyeckoe 3HaveHne p2). OLeHKy oTHOCUTeNbLHOro cpeaHero ksagpaTtu-
YeCKOro OTKNOHEHNA S, pe3ynbLTaToB N He3aBUCUMBIX U3MepeHUii onpeaenstoT no opmyne

n 172 (2)
S B (W -pn (112
S, = i=1

pr (Wln(n - 112

Onpepenexue p(}) n S, NOBTOPAOT ANA ANMH BOMH 7\7 B Npegenax paboyero cnekTpanbHOro guanasoHa
JY®P pedpnekromeTpa. Mpn sHadyeHnn p, (1) He MeHee 0,01 Ans Bcex ANWH BOMH 2j3Ha4eHne S, He JOIDKHO npe-
BbllaTh 2 % B AnanasoHe AnuvH BorH oT 10 Ao 30 HM. B Liensx nposepku koaduLimeHTa nnHenHocTM QYD pedo-
nekTomeTpa onpeaensioT 3HaYeHne OTKITOHeHUs YyBCTBUTENbHOCTU doTonpuemHuka Y P pednektomeTpa
OT MOCTOSIHHOTO 3HavYeHNs B paboveM guanasoHe M3Mepsie Mo BENUYUHBI.

Onpepenenune koadduLMeHTa NMMHENHOCTU YYBCTBUTENBHOCT (DOTONPUEMHMKA NPU U3MEPEHMUN 3ep-
KanbHOro OTpaXXeHus NPOBOAAT Ha 3NEKTPOHHOM HakonuTensHoMm konele (cm. FOCT 8.197) npn nameHeHun
TOKa Ny4ka, COOTBETCTBYIOLLErO HDKHEN 1 BEPXHEN rpaHnLam guanasoHa usmepeHuid. Peructpupytot curHan
cboTonpuemHuka 1, Ans pUKCMpPOBaHHOTO TOKa MyyKa 1 curHan hoTonpremHuka I, CooTBeTCTBYIOLWMNIA YABOEH-
HOMY 3HadeHWo Toka nydka. CyMMapHbIn curHan AoskeH BbiTe paBeH yTpoeHHoMy curHany I;. MiamepeHus
MPOBOASIT NSATb Pa3 C UCMOMNb30BaHNEM SKPAHNPYIOLLUX 3aCNOHOK U PaCcCUUTbIBAOT KOBPPULMEHT MMHENHOCTK
YYBCTBUTENLHOCTU hoTonpuemMHunka Y P pednekroMmetpa G Ans Kaxxaoro namepeHns rno opmyne
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G =31/(I; + ). (3)

OnpepnensaioT cpeaHee apudmMeTnyeckoe 3HaveHne G koadduuneHTa NMMHENHOCTU YyBCTBUTENBHOCTH
cdoTonpuemHuka YD pecbnektomeTpa, OTHOCUTENbHOE cpefHee KBaapaTuyeckoe oTknoHeHue (CKO) S,
cymmapHoe CKO Sy, pe3ynbTaToB M3MepeHnin M paccUMTLIBAIOT COCTABIAIOLLYIO CUCTEMATUYECKON norpeLu-
HOCTU WU3MEpEeHWiA, BbI3BAHHYIO OTKIOHEHWEM 3HaveHus KoshdUUMeHTa NIMHENHOCTU YYBCTBUTENbHOCTU
cdoTonpuemHuka ot eauHULBI O, %, No hopmyne

@, =100 (G - 1). )

3aTeM TOK Ny4Kka NoBbILLIAIOT Takum obpasom, 4To6bl NokasaHua I; yBenuununncs B NATb pas, M BHOBb
onpepaenaoT G n ©,. UsmepeHns NOBTOPSIOT 10 AOCTWXKEHUA BEPXHEro YpOBHA koadduumneHTa sepkanbHOro
oTpaxeHnua 1,00. Bce nonyyeHHble 3Ha4YeHUsA O, He AOMKHBI NpeBbIWaTh 2 %.

Ona onpepenerHus koadduumerHTa anddysHoro oTpaxeHns B AYP pednekromeTp ycraHaBnmsaoT
uccneayemblin AanddysHo oTpaxatowuin obpasel,. Ha AnnHe BonHel 10 HM NPOBOAAT 3MepeHne NoToka naga-
towiero Ha obpaseLt usnyyeHus Py(}). PeructpupyioT curdansl hotonpueMHuka OY S pechnektoMmeTpa Ananps-
moro nyuka /2 (A) n pacceaHHoro uanydeHus JO (A). 3aTem pervcTpupyloT nokasaHua oTonpUeMHUKa,
cooTBeTCTBYIOLWME AN dY3HO OTPasKeHHOMY usnydeHunto I’ (A, ¢) U paccessHHOMY usnydeHuto J' (A, ¢). Mpuatom
¢poTonpuemHuk nocnegosatenbHO YCTaHABMUBAIOT B MOMOXEHUs, COOTBETCTBYIOILNE 3HAUEHNAM Yyrna ¢; OT
Prin 80 Pax C LWIATOM 5°.

3HaueHue koadduumeHTa anthdysHoro oTpaxeHuUs py(A) onpeaenstot no dopmyne

aY (i) =J' (M@i)]

P ) = o= o

rae g — reomeTpuyeckunii chaktop AYP pedriektomeTpa;
m — yucno rpagaunii no yriy o.

OnpepensiioT cpeaHee apudmeTndeckoe sHadveHue koadduumerTa andgysHoro otTpaxeHus p4A) u
CKO pesynbTtaTta nsmepeHuin Sg.

OnpeneneHve py (L) n S, NOBTOPAOT ANA ANWH BOMH 77 B Npedenax paboyero cnekTpansHoro gvanasoHa
QYD pecpbnekromeTpa. MNpn 3Ha4yeHU p (L) He meHee 0,01 S, He AomkHO NpesbiwaTh 4 % B AManasoHe ANUH
BonH o1 10 go 30 HMm.

3HaueHue cucTeMaTYeCKoN NorpeLLHOCTU ©,, 0BYCIOBNEHHOMN OTKITOHEeHEM 3HaYeH s KoadhduLmeHTa
NHenHocTK doTonpremHnka YD pedcbriektomeTpa 0T eauHNLbBI, He AOMKHO npeBbiwaTh 4 % B AnanasoHe
anud BonH ot 10 go 30 Hm.

11 KoHTponb NOrpewHocT! pe3ynbTaTtoB U3MepeHni

KoHTponb norpelHocTu pe3ynbTatoB namepeHnin npoogat no FOCT 8.207 B cneytoleM nopsiake.
OcHOBHY!0 OTHOCUTENbHYIO NOTPELUHOCTb A, paccuMTbLIBaOT No hopmyne

A, = KSy = K(®02/3 + 302)1/2, (6)

rae K — koaddumumneHT, onpegensemMbll COOTHOLLEHNEM CyYalHOW U HEUCKITHOUYEHHOW CUCTEMATUYECKON
NOrpeLHoCTENn:

K= S, +© (7)

S, +(02/3)1%

@, — cucteMaTtnyeckas norpellHocTb, 06ycnoBneHHas oTKIoHeHeM 3HaYeHWs koadduLMeHTa MTMHENHOCTH
doTonpnemHmka AYP pednekromeTpa oT egnUHULBI;
t — koadppuumeHT CtloaeHTa (1= 2,78).
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12 OdropmneHue pe3yrnbTaToB U3MepPEeHUN

PesynbTaThl uaMepeHuin opopMnsitoT no hopme, NPUHATON Ha NPeANPUATAM, TPOBOANBLUEM N3MEPEHNS.
3anuck o pesynbTaTax U3MepeHuin AoMmKHa cogepxaTb:

- paTy NpoBeAeHUsi USMepPEHWN;

- TWM W HOMEep cpeacTBa U3MepeHUn;

- Uenb NpoBeAeHUs U3MepPEHUIA;

- reoMeTpuyeckne pasmepbl nccregyemMoro obpasua;

- 3HaveHus ko3 pULMEeHTOB 3epKanbHOro U AN dy3HOro OTpaXKeHNI;

- rpaHuubl HEUCKITIOUYEHHON CUCTEMATUYECKON MOTPELLHOCTM PE3YNIbTATOB N3MEPEHNIA;

- UHUUMansl, bamMmnnnio U NoANUCHL oneparopa.
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Mpunoxenne A
(o6a3aTensHoe)

KoaddurumeHTbl 3epkanbHoro u audydoysHoro oTpaxxeHuin

N3amepeHuns koo PpULMEHTOB 3epKanbHOro n AndPy3HOro oTpaxkeHnin B CreKTpanbHOM avanasoxHe Y P nanyyenus
NPOBOAAT 4151 ONpefeneHns: ONTUHECKUX KOHCTaHT MaTepuarnoB U TOHKUX NIEHOK, KOSPMWLUNEHTOB OTPaXKEHUS 3epKar 1
3O PEeKTUBHOCTU ANPPaKLNOHHBIX PELETOK, a TaKke NPW KOHTPOMe TEXHOMOMMYECKUX NPOLECCOB B MUKPOINEKTPOHUKE.
KoathhrLMEeHT 3epKanbHOro 0TpaXkeHWs MNOCKOro 3epKana Ans napanenbHOro nyyvka uanyueHus, nagatoLwero nog yrrnom
¢ K HopMmanu, p,(, ¢) Ha ANMHE BOIHbI A PACCHUTLIBAIOT NO hopmyne

P, @) = PAA, @)IPy(2), (A1)

rae P/}, ¢) — NOTOK U3MNy4eHNsI Ha ANWHE BOMHbI &, OTPEXKEHHbINA NMOA YoM ¢ K HopManw;
P_ () — NOTOK M3ny4eHuns Ha AnvHe BOMHbI A, NaAaloWwuin Ha 3epkano nog yrnom @ K HopManw,
KoadhcbmumeHT anddrysHoro oTpaxeHns p (1) onpegensioT B obwem Buge no opmyre

[ [Lrrnaxade (A.2)

—_2n A
pa() Po(h) ,

roe Lr(x,Q) — APKOCTb PaCcCeAHHOro Npu OTPaXEHUM U3NYYeHUs, KOTOpasi MHTErpupyeTcsl BNpegdenax TenecHoro yrna
Q=27 nnonnowagu A;
A — nnowagb obnactn obpasLa, oceelaemMoii NagaoLwmm UanyyeHneM;

Pg()) — notok nagaiowero Ha o6pasew nog yrnom ¢ = 0 napannensHOro ny4ka nany4eHns Ha AnvHe BOMHbI A.

Mpwv onpegeneHumn kosddmumeHTa AuthysHOro oTpaXkeHUsl U3MepPsIHOT YIMOBYI0 3aBUCHMOCTb OCBELEHHOCTH pac-
CesHHOTO NPU OTPaXXEHNN N3NTyYeHns E(¢) C paBHOMEPHLIM WaroM ro yriy @; M — YnCro rpagaumii no yrny ¢.

Ha npakTtnke ko3 dULUNEHT AN dy3HOro OTPaKEHUs] PACCHUTHIBAIOT C MCMONb30BAHMEM MHTENPAribHBIX CYMM Mo
thopmyne

m (A.3)

21 2[E(o)-sin ¢]-R2

P = om

L]

roe R — paccrosHue ot obnacTti o6pasua, OCBeLLae Mo NagaLWmM nanyHeHnem, 1o GoTonpmeMHnka pedrnekromeTpa.
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