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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM obLecTBOM «POCCUACKMIA HAy4YHO-UCCNEeAOBaTENbCKUA  WHCTUTYT
«3nektpoHcTaHgapT» (AO «PHWUW «3nekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KomuTeToM No ctaHaapTusaumm TK 303 «3nekTpoHHaa KoMNoHeHTHasa basa,
MaTepuansl U obopygoBaHue»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 17 anpens 2024 r. Ne 476-cT

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CTPYKTYPbl 3NMUTAKCUANBHLIE

MeTon U3MepeHUs TOMNWUHBLI 3NMUTAKCUANBbHLIX CNOEB KPEMHUA B CTPYKTYpax TMNa KpeMHUA
Ha candcupe Ha ocHOBe UH(paKpacHoW UHTepcepeHLUK

Epitaxial structures. Method for measuring the thickness of epitaxial silicon layers in structures of the silicon-on-sapphire
type based on IR interference

Oarta BBegeHna — 2025—03—01

1 ObnacTb NnpMMeHeHus

Hactoswui ctaHgapT pacnpocTpaHAETCA Ha anUTakcarnbHble CTPYKTYPb!, MPUMEeHAeMble AN U3roTos-
MEeHNs N3enuii 3aNeKTPOHHOM KOMMNOHEHTHON Basbl, M yCTaHaBNMBaeT METOA MHTeptepeHL I Ans N3MepeHns
TOMLIMHbI 3NUTaKcUanbHbIX CMOEB B CTPYKTYpax KpeMHuii Ha candupe (KHC).

2 HopMaTtuBHbIE CCbINKK

B HacToflwem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChIMKU HA cnefylolve cTaH4apThl:

FOCT 12.1.004 Cuctema ctangaptoB be3zonacHocTu Tpyna. [NoxapHasa BesonacHocTs. Obwue Tpebo-
BaHUA

MOCT 12.2.007.0 Cuctema ctaHgapToB 6esonacHocTtn Tpyaa. Msgenus anektpotexHudeckune. Obwme
TpeboBaHua beszonacHoCcTH

MOCT 12.2.003 Cuctema ctaHgaptoB ©ezonacHocTn Tpyda. ObopynoBaHue npomssoactTeeHHoe. OB-
Wwue TpeboBaHna Ge3onacHoOCTU

FOCT 12.3.019 Cuctema ctaHgapTtoB bezonacHocTu Tpyaa. VicnbiTaHusa 1 uamepeHus anekTpuyeckme.
Obwue TpeboraHusa GesonacHoOCTH

FOCT 427 NIuHelkn namepuTenbHble MeTannuyeckne. TeXxHU4YecKkue ycrnoBus

FOCT 33075 Hanank4HuKK pe3rHoBble. TexHu4eckue TpebosaHna

MOCT P 8.568 lNocygapcteeHHas cuctema obecnedeHns eQuHCTBa M3MepeHWd. ATTecTauns McnbiTa-
TensHoro obopynoeaHus. OCHOBHbIE MOMOXEHWs

FOCT P NCO 14644-1 YucTble NOMELLEHNS U CBA3AHHbLIE C HUMW KOHTponupyemele cpefbl. Hacte 1.
Knaccudukaymsa YyucToThl BO3A4YXa N0 KOHLEHTpAaLMK YacTul,

MpumeyaHue — [pu NONB30BAHUM HACTOALLMM CTAHAAPTOM LIENecoobpa3Ho NpoBepuTs AEWCTBUE CChINoy-
HbIX CTAHAAPTOB B MH(OPMAaLMOHHOW cucTeMe OBLLEro nonb3oBaHus — Ha ohMUMansHOM canTe PenepanbHOro areHT-
CTBa MO TEXHUYECKOMY PerynupoBaHvio U METPOMNOrM B ceTh MIHTEpHET UMK MO eXXeroqHoMy MHHOpPMaLMOHHOMY yKasa-
Teno «HauuoHansHble cTaHaapTbi», KOTOPbIA OnyBnuKoBaH No COCTOAHUIO HAa 1 AHBApA TEKYLLEro roga, v Mo Bbinyckam
€XeMecAYHOro MHOPMAaLIMOHHOTO ykasaTens «HauuoHanbHble CTaHAAPTLI» 32 TekyLUWii roa. Ecni 3amMmeHeH CChINoYHBbIN
CTaHOapT, Ha KOTOPbIA AaHa HeaaTUPOBaHHas CCbIMKa, TO PEKOMEHZYETCH UCMONb30BaTh AEWCTBYIOLLYI0 BEPCHIO 3TOTO
CTaHaapTa C YY4eTOM BCEX BHECEHHbIX B JaHHYK BEPCUID W3MEHEeHW. Ecnu 3aMeHeH CCbinoyYHbIA CTAHOApT, Ha KOTOPbIN
[aHa JaTvpoBaHHasa CCbInka, TO PEKOMEHOYETCH UCNONb30BaTh BEPCUIO 3TOM0 CTaHAApTa C yKa3aHHbIM BbILLE rofgom yT-
BepaeHust (NpuHATUA). Ecnn nocne yTBep:KOEHWs HACTOSILLEro cTaHAapTa B CCbIMOYHbIA CTaHAAPT, Ha KOTOPLI AaHa
LaTMpOBaHHAA CCbiNka, BHECEHO W3MEHEHWE, 3aTparuBatolLee NonoXeHUe, Ha KOTOPOE Aa@Ha CCbIMKa, TO 3TO NOMOXEHWe
peKkoMeHAyeTCA NPUMEHATL Be3 yueTa AaHHOMo U3MeHEeHWA. Ecnm cobiNoYHbIN cTaHaapT oTMeHeH 6e3 3ameHbl, To nono-
KEHWE, B KOTOPOM [aHa CChINKa HAa HEro, PEKOMEHAYETCH NPUMEHATE B YACTU, HE 3aTParMBatoLLEel 3Ty CCbIMKY.

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

B HacToswem cTaHgapTe NpUMeHeHbl criegyLlMe TEPMUHbI C COOTBETCTBYHOLLMMU ONpeaeneHnsamu:

3.1 anuTakcusa: TeXHONOrMYECKUA NPOLEeCcC OPUEHTUPOBAHHOIO HapalluBaHWsi MOHOKPUCTaNnIM4eckoro
Cnos onpeferneHHon KpucTannorpauyeckoil opueHTaLum Ha MOHOKPUCTANNMYECKON NOOTIOXKE.

3.2 anuTakcuanbHbIW crnoi: MoHOKpUCTaNNUYecKUiA cnoil onpegeneHHon KpucTtannorpaduyeckomn
OpWEeHTauuK, BbipalleHHbIM Ha MOHOKPUCTanMYeckon noanoxke.

3.3 anuTakcuanbHaa cTpyktypa: CTpyKkTypa, NnoflydyeHHas OpMEeHTUPOBaHHbLIM HapalluBaHUeM O4HOro
UMW HECKOMNbKMX MOHOKPUCTaNMU4YeCKUX CIOEB MOMyNpoBOLHMKOBOrO Marepuana Ha NoAaroXKy U3 Toro Uinu
WHOro maTepuana.

4 CywHoCTb MeToga

MeTon OCHOBaH Ha ABNEeHWW UHTepdEepeHUUM MOHOXPOMAaTUYECKOTO M3NyYeHUsa B CIIOUCTON CTPYKType
W 3aKMo4YaeTcs B onpedeneHny cnekTpanbHoro nonoxeHWs 3KkCTPEeMYMOB MHTepdeporpamMmMbl, Nonydaemo
MpPW CHATWMK CMEKTpanbHON 3aBUCUMOCTMN KO3hULMEHTa OTPaXKeHNUs (MK NpoMnycKaHus) OT CTPYKTYpLI B BU-
avmMoit n MK-obnacTtu, ¢ nocneaylwnm nepecHeToM B Tabnuy.

5 O6wue TpeboBaHUA K NPOBEAEHUNIO U3MEPEHUN

5.1 TpeboBaHUA K yCNOBUAM NPOBeAeHUA U3MepPeEHUN

MNpw npoBeaeHUW M3MepeHWid cnegyeT cobnoaaTte cneaywLwme yCnoBus:

- Temnepartypa Bo3gyxa 23 £ 5 °C;

- OTHOCUTENbHasi BNaXHOCTb BO3ayxa He bornee 65 %;

- Knacc 4nucToThl Bo3gywHow cpegbl 3 (FTOCT P MCO 14644-1);

- AOMKHbl OTCYTCTBOBATb BHELIHWE UCTOYHUKM BUEpaLMK, yOapOoB, 3NEKTPUYECKMX U MArHUTHLIX MONeN.

5.2 TpeGoBaHUA K aNUTaKCcUalbHbLIM CTPYKTYpaM Ans NpoBeAeHUA U3MepeHUH
3nuTakcuanbHble CTPYKTYPLI AOMKHbI YOOBNETBOPAThL CnedylWwum TpeboBaHusam:

- yOenbHoe CONpoTMBIIEHME anuTakcuanbHoro cnos, OmM-cMm He meHee 0,0008
- TONWMKMHA aNUTaKCManbHOro cros, MKM 0,5—5,0

- LUIEepOX0BaTOCTb NMOBEPXHOCTU M3MEpPAEMON CTPYKTYPbl CO CTOPOHbI
anuTakcuankeHoro cnod, R, MKM He Bbonee 0,05

- LIepoXoBaTocTb 06paTHON NOBEPXHOCTU (TONBKO NPU M3MEPEHURAX NO
CMEeKTPy nponyckaHus), R, MKM He bonee 0,5

5.3 Tpe6GoBaHuA K 06o0pyaOBaHUIO U CpeACTBAM U3MepPeHUi

5.3.1 UcneiTaTensHoe obopygoBaHve W CpeAcTBa M3MepeHUid JOMKHbBl COOTBETCTBOBaTL CTaHgapTtam,
TY n (unn) akcnnyaTtauMOHHOW OOKyMeHTauun Ha Hux. [Nopagok aTTectauumn nameputenbHoro obopyposa-
Hnsa — no FTOCT P 8.568.

5.3.2 NpumeHseman annapaTtypa SOMKHA yAOBNeTBOpATh cneayowmumM TpeboBaHnsaM:

- CMeKTpanbHbIA Mana3oH No AfMHaM BOSTH, MKM 0,5—25

- OTKMOHEHWE OT NMMHENHOCTU pa3BepTKM CNeKkTpa rno BOMHOBbLIM Yucnam,

cm™!, He Bonee 50

- NPOMNyCcKaHUsA NPUCTaBKKU OTPaXEHUS B UCMOMb3YyeMOM

cnekTpanbHOM guanasoHe, %, He MeHee 50

MpumeyaHue — M3aMepeHUs anuTakcHanbHbIX CINOER C TOMWWHON MeHee 1 MKM peKOMEHZYETCH NPOBOAWUTL
B CMeKkTpanbHoM auanasoHe 0,5 + 2,5 MKM, UCNONb3ys ANSA 3TOro cnekTpodoToMeTpsl, Hanpumep Tuna C®-20, a npu 13-
MEpPEHUAX 3NUTaKCUanbHbIX CNOEB ¢ ToMwKuHOM Bonee 1 MKM cnekTpasbHbIA AManasoH peKOMeHOyeTCs paclliMpuTb 40
25 MkM. Tpu 9TOM MOTYT BbITb UCMOMBE30BaHE!l CNEKTPOPOTOMETPLI APYTUX TUMOB, Hanpumep KC-29.

2
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5.3.3 MNpn aBTOMATM3NPOBAHHON CUCTEME M3MEPEHUS anropuTm obpaboTkv pe3ynsTatoB AOMKEH COOT-
BETCTBOBATL HACTOSALWEMY CTaHOAPTy, NPX 3TOM [ONYyCcKaeTcs U3MeHeHWe nocnefoBaTensHOCTU BhINMONHEHNUS
OTAEnNbHbIX onepauuii anroputma.

5.3.4 Ins wn3amepeHua TOmMWKHbl 3NUTaKCUansHOro cnos NPUMEHNAT crneaylwme annapaTypy u oc-
HacTKy:

- CTaHAapTHbIE CNeKTPOoOTOMETPbI C MPUCTABKON OTPaXEHUs;

- MUHLET;

- NINHEeRNKY namepuTensHyr MeTannuueckyto, FTOCT 427;

- Hananeb4YHWKKN pesnHosble, FTOCT 33075;

- 3epKaro nnockoe ¢ HapyXHbIM antoMUHUEBLIM NOKPLITUEM.

6 TpeboBaHus 6e3onacHoOCTU

6.1 NamepuTenbHble yCTaHOBKUW, MPUMEHAEMbIE ANA U3MEPEHMSA TOMWWHBI ANuTakcuanbHbix cnoes KHC,
OOIMKHBI COOTBETCTBOBAThL TpeboraHuamM BezonacHocTu B cooTBeTcTBMU ¢ TOCT 12.2.007.0 u TOCT 12.2.003.

6.2 [Npw BbINONHEHUN 3MEKTPUYECKNX M3MEpPEHUI Heobxoaumo pykosoacTeoBaTtbea [OCT 12.3.019.

6.3 MNpu BbINOMHEHUU U3MEPEHUIA BCe paboune NoMeLLeHWs OOMKHLI COOTBETCTBOBATE 0bLW MM TpeboBa-
HUAM noxkapHoi beszonacHocT B cooTBeTcTeMM ¢ TOCT 12.1.004.

7 NoproToBKa K U3MEpPEHUAM

7.1 MNogrotaBnuBakOT cNEKTPOOTOMETP ANA U3MEPEHUS B COOTBETCTBMM C MHCTPYKUMER MO 3KCnnyaTa-
LMn.

7.2 MNpoBepsoT HACTPOWKY NPUCTABKW OTPaXKEHWUA:

- Ha NpeOMEeTHbIN CTONMWK NPUCTaBKM OTPaKeHWs NMOMeLLaloT artoMUHWEBOE 3epKano HanuneHHo cTo-
POHOW K NMy4Y Y CHUMAIOT CMEKTP OTPaXKeHWs B UCMOMb3yeMOoM CrekTpanbHoM ananasoHe. Ecnun nponyckaHne
npuctasky MeHee 50 %, TO NpuUcTaBKa NOANEXUT AONONMHUTENLHOR KCTUPOBKE.

6 MNpoBegeHne namepeHUn

6.1 YctaHaBnueatoT M3IMEPAEMY0 3NUTAKCHMalnbHYH CTPYKTYPY Ha NpegMeTHbIN CTONMWUK NPUCTaBKK OT-
paxeHnd.

MpumedaHue — MNpUM3MEPEHUAX HA NPOMNYCKaHWE U3MEPAEMYIO NUTaKCManbHYIO CTPYKTYPY YCTaHABMMUBAKOT
B AepXaTenb.

6.2 C NOMOLLbHO LUTOPKK MPUCTABKM OTPaXeHWs B KaHarne cpaBHeHWs cnekTpodgoToMeTpa ycTaHaBnvBea-
0T nepo Ha ypoBeHs 50—60 % (no wkane camonucua cnekTpogoTomeTpa).

6.3 CHUMaIoT cnekTp oTpaxeHuns o1 obpa3ua B cnekTpanbHoM AvanazoHe 0,5—25 MKM B COOTBETCTBUM
C VHCTPYKLMEN No aKcnnyaTauuu cnekrpodotomeTpa.

6.4 PacwundpoBke nognexaT CrnekTporpaMMel ¢ NEpPUOOUHECKMM CneqoBaHWeM 3KCTPEMYMOB B KOMU-
YecTBe He MeHee AByX. IKCTPEMYMbl OOSMKHbI MMETb NMpaBurbHYK, BrM3kylo K cMHycomaanbHoi chopmy. [o-
MyCKakTCs OTKNOHEHUS OT MpaBUiIbHON dhopMbl BONKU3M IKCTPEMYMA, He NpeBbiatowne 25 % makcumanbHon
pasHoCTU KO3t PULMEHTOR OTPaXeHMN (NPoMycKaHusa) B npeaenax cnekTporpaMmei.

6.5 OTmeyvaloT Ha crnekTporpaMme NONOKeHUe KpaliHWX YeTKMX IKCTPEMYMOB MHTepdepeHLMn. YeTkum
CUYUTaeTCs IKCTPEeMYM, OTCTOALLMIA OT Hadana MW KOHLAa 3anucK cnekTpa He MeHee YeM Ha MONoBMHY pac-
CTOSIHASI MeXy COCegHUMWN MakCUMYMOM W MMHUMYMOM WMHTepdepeHLnr, UMEKLLMA aMIfMTyay He MeHee
5 % (no wkane MHTEHCUMBHOCTN Ha AWarpamMMHOA feHTe camonucLa). [pMMepHO Ha MOIOBWMHE BbICOThI 3KC-
TpeMyMa MHTepdEepeHLMM C MOMOLLLID NUHEMKK UMW LWPKYNs AensT ero WupuHy nononam. CpegHsas Touka
cyYMTaeTcs COOTBETCTBYHOLLEH MONOKEHUIO 3KCTPeMyMa UHTEHCUBHOCTU (PUCYHOK 1).

6.6 Mo wkane BOMHOBLIX YMCEN HA OWArPaMMHOM NEHTEe ONpeaensiioT 3HaYeHMs BONHOBbIX yucen (K,
K. cm™ 1), COOTBETCTBYIOLLNX NONOXEHMIO BbIBPAHHbIX 3KCTPEMYMOB. [pK BbIGOPE MHAEKCOB BOMHOBBIX YACEN
HeoBxoAnMOo UcnonbL3oBaThk ycnosue K< K.
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6.7 OI'IDEJJ,eﬂFlI-OT Pa3HOCTb NOPALKOB M MeXay Bbl6paHHbIMM JKCTpeMymMmamMn no COOTHOLLEHWO

_N-1
2

m

; (1)

rae N — konu4ecTBO JQKCTPEMYMOB B WHTEpBane mMmexay Bb[6paHHbIMM JKCTpemMmymamu, BKITHOHaA BbEGDEiH-
Hble 3KCTPEMYMbI. I'IpM 3TOM OnA OOHOMMEHHbIX 3KCTPEMYMOB MNONy4akwT uUenoe, a And pasHo-
MMEHHbIX — nonyuernoe 4ncrno m.
6.8 o rpachKy, npueejeHHoOMY Ha pUCYHKe 2, onpenenarT 3Ha4eHWA NoKasaTens NPpenoMneHuns 4, n,,
COoOTBETCTBYHOLWE BOJNTHOBbIM YKUCIiam K1, KZ'

7 ObpaboTka pe3ynbraToB M3MEepPeHUNn

7.1 OnpenensioT Nopagok akcTpemyma Py, COOTBETCTBYIOLIErO BONIHOBOMY umncny K,, no chopmyne

[m—'%]nz,‘(z +%n1K1
P2 =

(2)

nKy — K,y

MonyyeHHoe 3HaUYeHWe OKPYTMAT A0 brnukallero NonyLUenoro Ynucna, ecnu aKCTpeMyM — MUHUMYM,
unu go bnuxailiero Lenoro Yncna, ecnu aKkCTpeMyM — MakcUMyM UHTepdepeHLnn.
7.2 OnpenensT NOpAAOK 3KCTpeMyMa P4, cooTBeTCTBYyIoOWEro BonHosomy uucny K, no dopmyne

P1:P2—m. (3)

7.3 BblumcnswT TONWKWHY 3NMNMTakCalnbHOMo CrioA d.,-, MKM, Ons BblﬁpaHHbIX AKCTpEMYMOB Mo CbOpMyJ'Ie

(P,- +;]-104
d.:—, 4
! 2K;n; )

roe i=1,2;
P;— nopsgok skcTpemyma;
K;— BonHoBoe 4ncno;

n;— nokasaarerb NpenoMIeHns.
7.4 Haxogsat cpeoHee 3Ha4yeHune dcp’ MKM, NONy4YeHHbIX pe3ynbratoB W3MepeHuA TOnNWWHbI anu-
TakKCharnbHOIo CNnoAa:

7d1+d2

d
T2 (5)

7.5 HDOBO,EI,HT OKpyrmneHue pe3ynesratoB M3MepeHWA TONWWHbl 00 pa3pdaga, COOTBeTCTBYHLWero Haum-
MeHbLUeMy pa3paay 4UNCnoBoro aHavdeHuA abconTHOW norpewHocCTH!, yKaSaHHOI;"I B pasgene 8.

8 NokasaTenun TOYHOCTH

Cny4aliHas cocTaBnsitoLLasi NOrpeLHOCTN M3MEPEHWIA, XapakTepuaytoLlas BOCMPON3BOLUMOCTb PE3yb-
TaTOB U3MEpPEHUIA, MMEeT HOPManbHYK YHKUWIO pacnpefeneHns co cCpeaHMM KBaapaTUUYeCcKUM OTKITOHEHU-
em 0,025 d.
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PucyHok 1 — lMpumep onpegeneHunsi NONOKeHUs1 3KCTPEMYMOB
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PucyHok 2 — 3aBMCMMOCTbL NoKasaTtensa npenomneHns oT BOMTHOBOTO Yvcna
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FOCT P 71334—2024

YK 621.385.2:006.354 OKC 33.060.99

KritoueBble croBa: anutakcuanesHble CTPYKTYPHI, VIK-I/IHTepCbepEHLI,VIFl, MeTo N3MepeHUs TONWKWHBI NNeHKN

PepakTtop H.A. ApayHosa
TexHudeckuid pegaktop B.H. lNpycakosa
KoppekTop f1.C. flbiceHko
KomneloTepHas Bepctka A.H. Sonomapesol

CpaHo B Habop 18.04.2024. TlMognucaHo B nevatk 19.04.2024. dopmar 60x847:. [apHuTypa Apnan.
Yen. ned. n. 0,93. Yu.-mag. n. 0,60.

[NoaroToBNEHO Ha OCHOBE 3MNEKTPOHHOW BEPCUM, NpeaocTaeneHHon pa3paboTynkomM cTtaHaapTa

Co30aHo B eAUHUYHOM ucnonHeHun B OIBY «MHCTUTYT cTaHgapTusauumn» Ana koMmnnekrosaHua ®egepansHoro vHoOpMaLMoHHOro
coHga ctangaptos, 117418 Mocksa, Haxumosckuia np-T, g. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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