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MpeaucnoBue

1 PASPABOTAH AkunoHepHbiM 0bLecTtBOM «POCCUACKUIA Hay4YHO-UCCNEeNoBaTENbCKUMA  MHCTUTYT
«3nekTpoHcTaHgapt» (AO «PHWUW «3GnekTtpoHcTangapt»)

2 BHECEH TexHW4eckum KoMUTEeTOM No cTaHaaptusaumm TK 303 «3nekTpoHHaa KOMNOHeHTHaa basa,
mMaTepuansl U obopyaoBaHue»

3 YTBEPXOEH W BBEEH B OEWCTBME lMpukasom ®eaepanbHOro areHTCTBa MO TEXHWHYECKOMY
perynvpoBaHui U metponorun ot 6 uoHa 2024 r. Ne 721-cT

4 BBEJEH BIMNEPBbIE

lMpasuna npumeHeHUs HacmMosWweao cmaHdapma ycmaHosneHsbl 8 cmamee 26 @edepanbHO20 3aKoHa
om 29 uwHa 2015 2. Ne 162-@3 «O cmanOapmu3zayuu e Pocculickol @edepayuuy. MHpopmayusa o6 us-
MeHeHUSX K HacmosuieMmy cmaHdapmy nybnukyemcs 8 exe200HOM (o cocmosHu Ha 1 aHeaps mekyuieao
2o00a) uHgopmayuoHHOM yKalamese «HauuoHanbHble cmaHOapmbly», a oguyuanbHbIl meKcm U3MeHeHuUl
U MonpasoKk — 8 eXeMEeCSYHOM UHOPMaUUOHHOM ykazamene «HauyuoHansHele cmaHdapmsl». B cnyyae
nepecmMompa (3aMeHsl) unu omMeHbl Hacmosiueao cmandapma coomeemcemeyroujee yeedomneHue bydem
onybrnukogaHo € bnuxallieM 8bifycKe eXeMecsyHo20 UHMOPpMaUuUOHHO20 ykazamens «HayuoHansHsle
cmaHOapmbi». Coomeemcmayowas UHhopMayus, yeedomiieHue U MmeKkcmbl pa3Mewlaromces makxe 8 UH-
chopmayuoHHoU cucmeme obuie2o rnonb308aHus — Ha ogulyuanbsHoM calime ®@edepanbHo20 azeHmemea o
MexXHUYeCKoMYy pezynuposaHuro U Memposoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdopmneHue. OIBY «MHCTUTYT cTaHgapTusauumy», 2024

Hactoswmin ctaHgapT He MOXeT ObITb NOMHOCTBLI UMW YaCTUYHO BocCnpouniBeaeH, TMpaxnpoBaH U pac-
NMPOCTpPpaHeEH B Ka4veCTBe ocbmu,naanoro nagaHna 6es pa3peleHns G)e,u,epanbﬂoro areHTCTBa Nno TeXxHU4eCKo-
MY PerynupoeaHui) 1 MeTpornorun
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

CTPYKTYPbIl 3NMUTAKCUANBLHLIE U NNEHKW AN3NEKTPUYECKUE

MeToa M3amMepeHUs TOMWKWHBLI 3NUTaKCUaNbHbLIX CNOER apceHUaa rannus
Ha ocHoBe cdepuyeckoro wnuda

The epitaxial structures and dielectric films. Method for measuring the thickness of gallium arsenide epitaxial layers
based on a spherical section

Dara BBegeHna — 2025—03—01

1 O6nactb npuMeHeHUsA

HacTosmnii cTaHaapT pacnpocTpaHAeTCs Ha aNUMTaKcUanbHbIe CTPYKTYPbl apCeHnaa rannus U yctaHas-
nuBaeT MeTof U3MEepPeHUs TOMLIVMHLI aKTUBHOIO, KOHTAKTHOMo n™ 1 BydepHoro n* anuTakcuanbHbIX Croes B
cTpykTypax rannua n—n*, n—ng—n**, ny—n-ng—n**, p*—n,p*—n—-n-ng—n*, p* —i,ny—n, —n—-ng—n**
Mo okpalleHHoMy cchepudeckomMy Wnudy B CneayrLleM ANanasoHe n3mepsaeMbiX TOMLIWH:

akTMBHOTO CIlOsl B CTPYKTYpax Tuna:

n_n+ .................................................................................... 012_40 MKM,
n:_n_n%_n*-’ n:_n_n+ ............................................................... 0,5_40 MKM:

KOHTaKTHOTIO CNnod B CTPYKTypax Tuna:

n*—n-ng—n, n:—n)—n—ng—n“,n; ........................................ 0,2 MKM 1 Bonee,
p+_n_n*é_n’ p+_n_n+ ................................................................ O,5—6MKM,
Bl L e s s o b iasnes 2 o 2 5 o R B % B A & 5 SRR S & 8 & 5 & % SRS & 8 % A A 8 5 4 e 3—6 MKM;

BychepHoro cnos B CTRYKTypax Tuna:
n—n%—nﬂn;—n—n%—n"’ ............................................................... 1 MKM U Gonee.
CyMMapHas TonwuHa anuTakcuarnbHbIX Croes B CTPYKType — He Bonee 50 MKM.

2 HopmaTuBHbIe CCbINKKU

B HacTosLEeM cTaHAapTe MCMONb30BaHbl HOPMaTUBHbIE CCLINKM Ha Creayrlne cTaHgapTbl:

MOCT 12.1.004 Cuctema ctangapTtoB BesonacHocTu Tpyaa. MNMoxapHas 6esonacHocTb. Obwme Tpebo-
BaHUA

FOCT 12.2.003 Cuctema crtaHpaptoB besonacHoctu Tpyna. ObopynoBaHue npoussoncteeHHoe. OB-
wue Tpeboeanna GezonacHocTu

MOCT 12.3.019 Cwuctema ctanHgaptoB bezonacHocTu Tpyaa. MicneiTaHus n U3MEpPEHUS 3NEKTPUYECKHE.
Ob6Lwune TpeboBaHWa Be3onacHOCTH

MOCT 12.4.005 Cuctema cTtanHgapTtoB Ge3onacHocTw Tpyaa. CpedcTBa MHAWBUAYAbLHOM 3aLUThI opra-
HOB AblxaHusa. MeTo onpeneneHus BeNUYUHbI CONMPOTUBMNEHNA AbIXaHWUIO

FOCT 12.4.121 Cuctema ctaHgapToB 6e3zonacHocTu Tpyga. CpegcTea MHOUBUAYANbLHOM 3aLUUTLI opra-
HOB gbixaHus. MpoTueorasel hunsTpyowme. OBLWKne TeXHUYECKNE YyCroBUs

FOCT 12.4.253 (EN 166:2002) Cuctema ctaHpapTtoB 6ezonacHoctv Tpyaoa. Cpenctea MHAMBMAYaNb-
HoM 3awWwmThl rMas. Oblwme TexHudeckne TpeboBaHKs

M3paHue ochbnumnansHoe
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FOCT 3118 PeakTuBbl. Kucnota consaHasa. TEXHUYECKME YCITOBUA

FOCT 5556 Bata meguuMHCKas rurpockonuyeckas. TeXHUYecKne ycrioBus

FOCT 6259 PeaktuBbl. [MyUepyH. TexHUYeCKne YCroBus

FOCT 6552 PeaktuBbl. Kucnota optocdocdopHas. TEXHUYECKNE YCITOBUSA

FOCT 10929 PeaktmBbl. Bogopoga nepokcun. TexHuyeckue ycrnoBus

FOCT 11125 Kucnota a3oTHasi 0cobor YACTOTbI. TEXHUYECKUE YCITOBUSA

FOCT 20010 lNepuyaTKn pe3nMHOBbIE TEXHUYECKUE. TEXHUYECKNE YCITOBUA

FOCT 22622 Matepuanbl NonynpoBOAHUKOBbLIE. TEPMUWHBI M ONpeaeneHnst OCHOBHbIX 3NeKkTpodu3nye-
CKUX MapamMeTpoB

FTOCT 29298 Tkanu xnonyatobymMakHble 1 cMellaHHble BbiToBblie. OBLLMe TEXHUYECKUE YCINOBMS

FOCT P 55878 CnupT 3TUMOBbLIA TEXHUYECKWA TMOPONU3HBLIA PEeKTUUKOBAHHLIA. TexHuyeckue
yCrnoBus

FOCT P 58144 Bopga OuCTUNNUPOBaHHAsA. TEXHUYECKWE YCMNOBUSA

Mpumedyanue—pn nonb3oBaHUK HACTOALLMM CTaHAAPTOM LenecoobpasHo NpoBEpPUTL AERCTBUE CCbINOYHbIX
CTaHOapToB B MH(hOPMaLWOHHOM cucTeMe obLLEero Nnonb3osaHna — Ha oduumansHoMm cainTe PegepansHOro areHTCTBa no
TEXHUYECKOMY PEryrnupoBaHuio U METPOMOMUK B CETU VIHTEPHET 1NK No exerofHoMy MHAOPMaLMoHHOMY ykasaTento «Ha-
LUMoHAmMNBHLIE CTAaHOAPTLI», KOTOPLIA ONyBNMKOBaH No COCTOAHUIO HA 1 AHBApPA TEKYLLEro roaa, ¥ no BbiMycKam exXemMecsayd-
HOro MH(OPMAaLIMOHHOTO yKa3saTens «HauuoHanbHele CTaHAAPTLI» 3@ TeKyLWMIA rog. Ecnv 3ameHeH ccbinoyHbIin cTaHaapT,
Ha KOTOpbIi JaHa HeOaTMpOBaHHAsA CChINKa, TO PEKOMEHIOYETCS WCMONb30BaTh AEUCTBYHOLLYI0 BEPCUKD 3TOMO cTaHgapTa
C YYETOM BCEX BHECEHHbIX B JaHHYI BEPCUI0 M3MEHEHWIA. ECnin 3aMeHeH CChINOYHbIA CTaHAapT, Ha KOTOpbIA AaHa aaTtu-
pOBaHHas CCbIMKa, TO PEKOMEHOYETCHA UCMOMNb30BaTb BEPCUIO ATOMO CTAHAAPTA C YKa3aHHbLIM BbilLE rogoM YTBEPKAEHWS
(NpuHsATUA). ECnn nocne yTBepKAEHWA HACTOALLEro CTaHAapTa B CObINOYHBIA CTAHAAPT, Ha KOTOPLIA faHa AaTUpoBaHHasn
CCbINKa, BHECEHO M3MeHeHWe, 3aTparMBarlLee NONOXEHWEe, Ha KOTOPOe AaHa CCbifka, TO 3TO NONOXEHWe PEKOMEHOYETCS
npuMeHATs Be3 yyeTa AaHHOro UaMeHeHusA. Ecnu ccbinoyHbIn cTaHaapT oTMeHeH 6e3 3amMeHbl, TO MOMOXEHUE, B KOTOPOM
[AaHa CChINKa Ha Hero, peKoMeHOyeTCs NPUMEHNATL B YACTU, HE 3aTparvBatoLLel 3Ty CCbINKY.

3 TepmuHbl U onpegeneHus

B HacToAweM cTaHgapTe npuMeHeHbl TepMuHbl no TOCT 22622.

4 CywHoCTb MeToAa

MeTog 3akntodaeTcs B onpegeneHun FJ'IyGMHbI 3aneraHnda rpaHnlbl pasgena CMeEeXHblX CroeB, BblAB-
NAEeMON XUMUYECKUM OKpawnBaHUeM NnoBepxHOCTU CCbepMLIECKOFO Lunmcba, no AnnMHe Xopabl, orpaqueHHoﬁ
rpaHmu,eﬁ BbiXOoOa LIJJ'IMCba Ha NOBEPXHOCTb CTPYKTYPbI U KacaTenbHOn K rpaHuue pasgena croes.

5 O6bwwme TpeboBaHUA K NPOBEAECHUIO U3MEPEHUN

5.1 TpeboBaHuA K yCrOBUAM NpoOBefeHUs U3MEPEHUNA

M3mepeHusa npoBoaaT Npu creayoLmux YCrOBUAX OKpYXatoLen cpeabl:
- Temnepartype Bo3gyxa ot 15 °C go 35 °C;

- OTHOCUTENbHOWM BNaXHOCTU BO3ayxa oT 45 % no 80 %;

- atmocdepHom gaeneHuun oT 86 go 106 klla (ot 645 no 795 mm pT.CcT.).

5.2 Tpe6oBaHMA K 06BLEKTY UIMEPEHUN

KOHTDOJ’IMpyEMbIE AnMUTakCcunaribHbie CTPYKTYPbI OOIMKHbI YOOBNETBOPATL Cneayrwnm Tpe6OBaHVIF|MZ

- TONWMHA KOHTPOMUPYEMOTO CIOS, MKM . . o ot ittt ettt it e e e e e e et e e e e e e 1—40;

- NpeaenbHoe OTKMOHEHWE OT TOMLWMHbLI KOHTPOAMPYEMOTO CIos, % . .o oo oo e e e +20;

- KOHLIEHTPaLWs HOCUTENel 3apsaaa B SMUTaKcManbHOM akTUBHOM CMOE, CM™. . . . . .. .. 3-1016;

- KOHUEeHTpauma HocuTenen sapaga B anUTakCManbHOM KOHTaKTHOM Crnoe n:, M3, ... 5-10'7;

- KOHLIEHTpaLUmWsi HOCUTENEeN 3apaga B anuTakcuansHom bydepHom crioe n%, o7 5-1017;

- LIEpPOX0BAaTOCTb NOBEPXHOCTHU R CO CTOPOHbI KOHTPONMUPYEMOTO CMOsA, MKM . . ... .. .. 0,040;

- pasHuULa 3HaYEeHUI KOHUEHTpaLMN HOCUTEeNen 3apaaa CMEXHbLIX CNOERB, HE MEHEe . . . . O4MH NOPS40K.
2
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6 TpeboBaHusa 6e3onacHoOCTH

6.1 ObopynoBaHue, NpUMeEHSIEMOE NMpU KOHTPONEe NNacTyH, JOMMKHO COOTBETCTBORATL 0bLKM Tpebora-
Huam BezonacHocTu B cooTBeTcTBMM ¢ FTOCT 12.2.003 1 TOCT 12.3.019.

6.2 Obwue TpeboBaHus noxapHoi BesonacHOCTW paboqux NOMELLEHWA NPy NPOBELEHWM KOHTPOSS
[OMKHbI cooTBeTcTBOBaThL TpebopaHuam MOCT 12.1.004:

- YCTaHOBKa [OMKHa ObiTh 3a3emMneHa, CONpoTUBINEHKe 3a3eMMAIOLLIEr0 KOHTYPa OOMKHO ObiTh He Bhille
4 Om;

- COMPOTUBMEHWE UI0MNALMN HAPYKHOW 3NMEeKTPONPOBOAKN OOMKHO BbiTh He Hxe 0,5 MOm.

6.3 [nsa npegoTBpalleHns oxora Kannamu hTopucTOBOAOPOAHON M a30THON KUCNOT HeobxoaumMo npea-
YCMOTpeTb UHAWBUAYANbHbLIE CPEACTBA 3aLUUTbI:

- Nep4yaTku pesnHoBblie TexHuYyeckne Tuna M, TOCT 20010;

- 0MKM 3aWmnTHble TMNa O, TOCT 12.4.253;

- thapTyK 1 HapyKaBHUKU.

6.4 [na npenoTBpalleHVsa pasopaxeHns ObIXaTenbHbIX NyTel UMM oTpaBneHns napaMu KucrnoTt Heob-
XOAUMO NpefycMoTpeTh:

- NpoBeAeHWe NPUroTOBNeHUsA pacTBOpPoB 1 U 2 B BbITAXHOM LIKAdy;

- 06Wwe0bMEeHHYIO MPUTOYHO-BLITSKHYIO BEHTMAALMIO B paboyemM NnomeLLeHuu;

- cton Tuna CMI1-1 ¢ MecTHO BeHTUNAUWER, obecneymBaloLlen 0Tcoc NapoB KMUCNoT B paboyem npo-
eme wkados co ckopocTe 0,2—0,4 m/c;

- cogepaHue napoe hTOPUCTOBOAOPOAHOI M a30THOM KUCTOT, He npesbiwatowee MAK 0,5 u 5,0 mr/m3,
COOTBETCTBEHHO, cornacHo MOCT 12.4.005;

- cNeuoaeay — xanar W LWano4ky ua xnon4yatobymMaxHON TKaHu, Tarno4ku;

- UHOUBUAOYanNbHbLIE CpPeAcTBa 3aluThl — npoTuBoras mapku BK®, anga 3awuTel OpraHoB AbixaHus B
cnydae aapuu, FOCT 12.4.121.

6.5 PaboTbl N0 M3amMepeHWo TOMNWWUHLI 3NUTAaKCHanbHbIX CMOEB apceHuaa rannusa Metogom cdepuye-
CKOro LWNuda BeIMOMHAKT onepaTopbl ¢ KBanupukaLmen He Hxe 3-ro paspsaga.

7 TpeboBaHuA K 060OpyaoBaHMIO, CpeacTBaM U3MEPEeHUA U maTepmnanam

7.1 Ans namepeHus TOMLWMHbI SNUTaKcuarnbHbIX CNOEB apceHnaa rannus npUMeHsoT:

- YCTAHOBKY Ars1 UBMepPEeHUs TOMNLWWHbI NOMYNPOBOAHMKOBBLIX CITOEB METOA0M ChepUyeckoro Wwnuga;
Mukpockon Tuna MMY-3 (ana npoBegeHus uaMepeHun);

mMukpockon Tuna MBC-1 (ans koHTponsa npouecca okpalwmneaHus Wwnuda);

WCTOYHUK NUTaHWs nocTosHHoro Toka b5-50.

i pupmedYyaHune — ,D,OI'IyCKaeTCﬂ Mcnosne3o0BaHWe YyCTAaHOBOK M MUKPOCKOMOB OpPYroro tuna, He yCTynatowmx yKka-
3aHHbIM NO METPONOrM4YeCKNM N TEXHMYECKHMM XapaKTepUCTUKaM.

7.2 CTaHKku onsa uarotoenenus cepudeckoro wnuda gomkHbl obecnevmnBaTh:

- TNYBVHY CHEPUYECKNX LUTMPOB, MKM . . . oottt ettt e e e 2,0—40,0;

- LLepOX0BaTOCTb MOBEPXHOCTU Wnnda R, Npyu NCNonb3oBaHnK WNMGOBanbHOrO cocTasa Ha OCHOBE
anmasHoro nopotka ACM C1 0,3/0, MKM, HE BOMBE. . . . . . .\ttt et et 0,08.

M pupmMmeHaHune f,D,OI'IyCKaeTCFl Hanm4me Ha NOBEPXHOCTHU LIJJ'II/ICba OTAENbHBIX PUCOK, UapannH 1 CKONoB, HeE Nnpe-
NATCTBYHOLWWX BbIABNEHWIO rpaHUbl pa3fena Crioee U npoBedeHuio VI3MEPBHVIF|);

- HechepuYHOCTL WNKda, OLEHUBAEMYHD MO MAKCUMAanbHOW pasHWLEe OMaMeTPOB KOHTypa cdepude-

CKOro Wnuda Ha NOBEepPXHOCTK 0bpasua, MKM, HE BOMEE . . . . . ... . ... 30.
7.3 Mwukpockon onst npoBefeHUsa 3MepeHnsa JoMmKeH obecnevymsaTh:
- KPaTHOCTb YBEMUYEHMUS N300P@KEHNSA . . . oot e e e 20—200;
- LueHy genenns npy yeenudeHun 200—200%, MKM . . ... ..ot 6—60.

7.4 Tpu N3MepeHnn TONLWKUHEI 3NUTAKCUAnNbHbLIX CMNOEB apCeHnaa rannusa NpUMeHsIioT cnegyume ma-
Tepuanbl U OCHACTKY:

- cton CMI-1;

- KNCMNOTY (PTOPUCTOBOOOPOAHYIO, OC.H. 27-5;

- KUCNOTY a30THyt oc.u. 27-5, TOCT 11125;

- Bogy guctunnupoeaHHyo, NTOCT P 58144;
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onoso apyxnopuctoe (ll)-BogHoe;

KMCIMOTY consaHyto, x.u., FOCT 3118;

kucroty optodocdopHyto, x.4., FTOCT 6552;

BOOOpOLA Nepeknuck, 4.g.a, MOCT 10929;

nopoLlok anmasHblin ACM C1 0,3/0;

- akBon-10M;

- ruuepwuH, TOCT 6259;

- CMUPT 3TUNOBbLIA PEKTUMUKOBAHHBIA TEXHUYECKUIA, Beicwni copT, TOCT P 55878;
- BaTy MeguUMHCKyo rurpockonuyeckyto, FOCT 5556;

- candetkn batuctosble, FTOCT 29298;

- (bToponnacTt 4;

- puneTpbl 0be3zoneHHble «CKMHAA NeHTa» guameTpoM 11 cm.

I pmmedYyaHne — ,D,DﬂyCKEETCﬂ MCnonb3oBaHMe OCHACTKM U MatepranoB, aHanorm4HbiX No Ha3Ha4YeHW N He
YCTYNnarnwmnx yKkadaHHbIM N0 Ka4ECTBY.

8 lMoaroTtoBKa K N3MEPEHUI0

8.1 [oTOBAT TPW TMNA COCTABOB ANA BbIABNEHWA rpaHuL pasfnena CroeeB B KOHTPONMPYeMbIX CTPYKTYpax:

- coctae 1 — pactesopeHuem 0,3 r ABYXNOpUCTOro onosa B 58 mn Boabl U 28 MI a30THOM KUCIOThI;

- cOCTaB 2 — CMeLlMBaHMEM 0AHON 06beMHON YacTu hTOPUCTOBOAOPOAHON KUCTOThI C BOCEMbH 00b-
€MHbIMI YaCTAMKU a30THON KMCMOThI WU ABaALATEI 0OBbEMHbLIMKW YaCcTAMWU BOAbI;

- cocTaB 3 — cMellMBaHWeM oOHOW 0ObEeMHOM YacTy a30THOW, ABajLaTu YacTel CONSAHOW, WecTuae-
cATK yacTen opToocOPHOM KUCNOT U BOCEMHAOLATM YacTeln nepeknuck sogopoaa. CBexenpuroToBnNeHHbIn
KUMSALLMIA COCTaB OXNaXaalT 40 KOMHATHOW TeMnepaTypbl. COCcTae roToB K UCMONb30BaHMIo Yepes 1 4 nocne
NpUroTOBNEHUS.

8.2 ToToBAT WNMdOBanbHbLIN COCTaB CMELIMBaAHWEM B BUAE CYCNEeH3UWM O4HOM BECOBOW YacTu ariMasHo-
ro NopoLlKa ¢ ofHOW BECOBONW YacTeio akBona-10M 1 ceMb-BOCEMbBIO YacTaAMU MMULEepUHa.

9 lMpoBegeHne namepeHnn

9.1 UsrotoBneHue chepuyeckoro wnuda

9.1.1 lNopgroTaBnuBalOT CTAHOK ANA M3rotoBrneHus cepudeckoro wnuda u nposepsatoT ero paboTocno-
COBHOCTL B COOTBETCTBUM C MHCTPYKLMEN MO 3KCNyaTaLun.

9.1.2 YcTtaHaBnvBalOT KOHTPONUPYEMYIO CTPYKTYPY B AepKaTtene cTaHka Ons M3rotoBneHus chepuye-
CKoro wnuda 1 ¢ NOMOLLBKD HaBOASLErO YCTPONCTBA COBMELLAlT TOYKY WANMOBaHWA C KOHTPONMPYEMOW
obnacTblo.

Bbibop 0bnacTtu KOHTPONS pernamMeHTUPYIOT MAaHOM KOHTPOMS B TEXHUYECKUX YCrnoBusx (qanee — TY)
Ha CTPYKTYpbI.

9.1.3 WMarotaenueatoT Wwnudy B KOHTPOMNbLHOW 0BNacTu B COOTBETCTBMM C MHCTPYKLUMEN MO 3KCnnyaTauum
YCTaHOBKM.

[Mpw onpegeneHnn TONWMHBLI 3NUTAKCWMANBHOIO aKTUBHOTO CrOsi B CTPYKTYpe N — n’é — n** 1 KoHTaKTHOrO
Cros B CTPYKType n; -n- n‘é — n™ rny6uHy WwnudosaHna BeIBUPAIOT Tak, YToBbl BENUYMHA OuaMeTpa Lz
M3roTOBNEeHHOro wnuda beina B npegenax:

2,83\/R-dH -(1+a-10*2) <Hy, <2,83\/k'.R-dH .(1+a-10*2), (1)

roe R — paguyc WwnugosBanbHUKa, MKM;
dy — HOMUHaNLHOE 3HaYeHVe TONLWMNHBLI KOHTPONMPYEMOro akTUBHOIO UM KOHTAKTHOTO CIOA, MKM;
0. — JONYCK Ha OTKMOHEHWe TOmNWMWHbI KOHTPONMMPYEMOro akTUBHOIO CNos OT HOMWUHallbHOro 3Ha4YeHus
Mo TEXHUYECKUM YCroBuaMm, %;

k' — oTHocuTenbHas rmybuHa wnuda,
4
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k' =

Qg

: (2)

roie D — rnybuHa wnuda, MKM;
d — TOonwMHa KOHTPONMUPYEMOro CMOs, MKM.
[ns onpegeneHns TONWWHbLI 3NUTAKCMaNbHOIO akTUBHOTO CrNos B CTPYKTYpe n"K -n-— ﬂ*’6 —n™* ry6uny
wnudoBaHms BeibuparT Tak, 4Tobbl BENUYMHa guameTpa U3rotoBneHHoro wnuda boina B npegenax:

2,83JR -[dH (1401024 dgy (14 0 -10*2)] <Hy, <
' (3)

<2,83\/R-[dH (140 1072) k7 deg (14 0 -10*2)}

roe d., — HOMWHAIILHOE 3Ha4YeHUe TOMLMHbLI KOHTPOSIMPYEMOTO CKPLITOrO aKTUBHOMO CMOs, MKM;
Uy, — HOMYCK Ha OTKIIOHEHUE OT TOMLYMHbLI KOHTPOMUPYEMOTO CKPbITOTO aKTUBHOTO Crosi OT HOMUHATb-
HOrO 3Ha4YeHWs Mo TEXHUYECKUM ycnoBusM, %;
k" — Ko3hdUVLMEHT, XapakTepu3yoLWun cTeneHb NepeLlnngoBKN CKPLITOrO akTMBHOTO CINOSA W onpege-
naemMbli no opmyne

We—g = (4)

3HauyeHns K03 PULIMEHTOR AOIMKHEI YAOBNETBOPATh ycroeuw: 1,4 S k', k" < 3.

Mpy MaccoBOM KOHTpOme NpoaykUuUun pekoMeHOyeTCsl UCNonNb3oBaTh Tabnuubl, paccHnuTaHHble no dop-
mynam (1) n (3) ansa BelbpaHHbIX 3HaYeHWUA k' u k"

9.1.4 YgansawT wnudoanbHbli COCTaB C NMOBEPXHOCTW W3roTOBMEHHOro cdepudeckoro wnuda eat-
HbIM TAMMNOHOM, CMOYEHHbBIM CIMPTOM 3TUMOBLIM, U 6aTUCTOBOW candeTKon NPOTMPaIT CTPYKTYPY Hacyxo.

9.1.5 M3amepaoT gUuamMeTp U3roTOBMEHHOIO WnMda ¢ NOMOLW b MUKPOMETPUYECKOW OKYTNAPHOW LUKarbl
MUKpOCKoNa ¢ TOMHOCTBH [0 OAHOro AeneHus wkanel. OnpenensawT COOTBETCTBUE BENUYKMHLI AMaMeTpa yc-
nosuto 9.1.3.

9.2 BbisBneHue rpaHulbl paszgena cnoes

9.2.1 KoHTponupyemy CTPYKTYpY NOMELLAKT Ha NpeAMeTHbIA CTONWMK Mukpockona tuna MBC-1 u npu
MaKcKMManbHOW pKocTy BOKOBOro OCBELLEHNS 1 YETKOM M3oBpaxeHny Wwnudga ¢ NnoMoLbio (PToponnacToBon
naro4ku HAHOCAT Kanmw oKpalwlMBalLlero coctasa Ha wnug. Mcnonb3yoT okpawmvsaowmn coctas 1. MNpwu
OTCYTCTBUW BbISIBNIEHWS rPaHuLbl pasgena bydepHblil Cnoi-nognoxka cocTaBom 1 MCNoMb3yT COCTaB 2.

BbIsSIBNOT rpaHuly pasgena pt — Tuna crnos coctasom 3. [1ns 3TOro Ha BbIXOAE UCTOYHUKA MUTAHWUS
nocTosiHHOTO Toka Tuna B5-50 BbicTaBnaT HanpsxeHne 5—15 B (pekomengyemoe 5 B), Tok 3—10 MA (ans
MCTOYHWKOB NMUTaHMWS NOCTOSIHHOTO HanpshkeHus Tuna b5-10 1 aHanorMyHbIX ToK He 3agaeTcs). K noBepxHocTu
anNuUTaKcManbsHOro cnosi NOAKMNHOYaT TOKONPOBOAALMA 30HA C MOMOXKUTElNbHLIM NOTEHUKWANoM, a K Kanne co-
cTaBa 3 — c oTpuuaTteneHbiM noTeHuunanom, Ha 1—15 c. Mpu cnabom BbISBNEHWW UMW HEBbISIBNIEHWM FPaHULbI
pasferna HaHOCAT Ha NOBEePXHOCTb CTPYKTYPbl 3BTEKTUHECKWUIA CNNaB MHAWW-rannvin 4na NoAKMIOYEHUA K HEMY
30H4a € NOMNOXUTENbHLIM NOTEHLWUAMNOM.

BbIABNAOT rpannLy pasgena Mexay anutakcuanbHbIM CloeM n-Tuna (KOHUEeHTpauus HOCUTernen Toka B
cnoe 10177—10"% cm=3) 1 nognoxkon i-Tvna (KoHUeHTpauus HocuTenel Toka meHee 1014 cm=3) coctasom 3.
[Ons aToro Ha BbIXO4e UCTOYHMKA NOCTOSAHHOro Toka b5-50 BeicTaBnawT HanpsikeHue 5—20 B, Tok 5—20 mA
(ANA MCTOYHWMKOB MWTAHWUA MOCTOSIHHOTO HanpseHws Tuna b5-10 u aHanormyHbIM NOTEHUWanoMm, a K anu-
TakcuanbHOMY CIOK, BHE 0B6NacTu, NMOKPLITOW XMMUYECKMM COCTABOM, MOOKITOHAKT 30H4 C OTPULATENbHbIM
NoTEHLManom.

Yepes 1—3 ¢ (nocne obpasoBaHusA Ha NOBEPXHOCTW WNuUda cnos okucna) M3MeHsAT NOMASPHOCTb Mo-
TeHLMana, NpunoXeHHoro K aoHaam u yepe3 5—20 ¢ (npy HabnogeHnn Hanbonee YeTKON KAPTUHbI BbIABME-
HWS rpaHMLbl pasgena) CHUMatT NnoTeHunan ¢ 30HA0B. Mpu cnabom BbISBNEHWUW UK He BbISBIIEHUM rpaHuLbl
pasfena HaHOCAT Ha NOBEePXHOCTb CTPYKTYPLI BHE 06nacTu, NOKPLITOW XMMUYECKMM COCTABOM, 3BTEKTUKY WMH-
OVR-rannuin, 4ns NogKMIYEHNs K HEl 30HAA.
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9.2.2 BbisiBneHue npoBOAST OO TEX NOP, NOKa okpallvBaHWe croes ByaeT 3ameTHO Npyu Manom yBenu-
YeHuK Mukpockona (~90%). MNMocne BbIABNEHUA WM NPOCYLUNBADT (PUMIETPOM.

Mnowanb anuTakcManbHOro Cnos, NpUxXoasalas B HErogHOCTb B pe3ynbTarte M3roToBreHusa cdepuye-
CKOro WN1da U ero XuMuyeckoi obpaboTku, He npesbiluaeT 0,5 cm2.

9.3 N3mepeHne gnNuHLbI XOp4bl

9.3.1 YcTaHaBnNuBaloT KOHTPONMUPYEMYH 3NUTaKCWUanbHYyl CTPYKTYPY Ha CTONWK W3MEepUTEnbHOro
MUKpOCKona Tak, YTobbl B mone 3peHus okynspa mukpockona Obin BugeH cpepuyeckuin wnud.

PekomeHgyeTca BbibMpaTh Takoe yBenMYeHMe MMKPOCKONa, Npy KOTOPOM AfMHA U3MepsieMoid Xopabl
cocTaenseT He MmeHee 0,3 AnNUHbI MUKPOMETPUYECKON OKYNSPHOW LIKane..

9.3.2 YcTaHaBnuBalOT MUKPOMETPUYECKYIO OKYMSPHYH LUKany MUKPOCKONa KacaTenbHO rpaHuubl pas-
Jena anuTakcuarnbHbIA aKTUBHbLIA CMOM-KOHTAKTHBIA CNOW (PUCYHOK 1) Ny anuTakcuanbHbIA aKTUBHLIA CNOR-
OydhepHblin croi (PUCyHOK 2).

OnpegensioT KONUMYECTBO AEMeHWI WKansl MMKPOCKOMa, PACMONOXKEHHBIX Ha n3obpaxeHun wnudga u
OrpaHWYeHHBbIX:

- OKPYXHOCTbH KOHTYpa cthepuyeckoro wnvda npy n3mepeHyy TOMLWMHbI 3NUTakcManbHoro akTMBHOMO
CNos B CTPYKTYpe N — N — N*" 1 KOHTAKTHOrO B CTPYKTYpe Ny —n —ng —n*™, (pucyHok 1);

- OKPY>XHOCTbH rpaHuLbl pasfena anMTakcuanbHbIA akTUBHBIA CMOW — KOHTaKTHLIA Cnod npu naMepe-
HWUM TOMLIWHbI CKPLITOTO aKTWBHOTO CNOA B CTPYKTYpe ny —n —ng —n**, (pucyHok 2)

AB — xoppga (L); 7 — mukpomeTpuyeckas LwKana oKyrnapHoro MMKpOMeTpa;
2 — KOHTYp cdpepudeckoro wnuda; 3 — rpanvua pasgena crnoes

PucyHok 1 — Cxema namepeHus TOMWWHbLI CII0EB MO OKpaLLEHHOMY
chepryeckoMy LWNUAY (3nMTakcManbHbIM akTUBHbIA CIOW M KOHTaKTHLIN
Crnowu)

9.3.3 MaMepsoT ANWMHY OBYX B3aUMHO NeprneHAUKYNApHbIX XOpd ¢ TOYHOCTLH 40 MONOBUHbLI AeneHus
MUKPOMETPUYECKOW LLKaNbl MUKPOCKONaA.

Ha wnudax, B KOTOPLIX BbISBMEHHbIE YYACTKU FPaHUL, pasnena CroeB pacronoXeHbl Tak, YTo U3Mepe-
HWe ABYX B3aWMHO MeprneHAUKYNApPHbLIX XOpA OCYLLeCTBUTL HEBO3MOXHO, M3MepsoT ONMHY ABYX Xopd, pac-
MONOXEHHbLIX OPYT K APYry nof yrrom, oTnudatolmumcs ot 90° He 6Gonee, yem Ha +45°.

Ecnu pasHocTb ANMWH ABYX xopa npesbiwaer 30 MKM, TO NPOBOAAT M3MEpeHVe OBYX B3aUMHO NepneH-
OVKYNAPHBIX AMaMeTpoB LWnunda.

PasHocTb AnameTpoB He JomkHa npeBbiwaTts 30 MKM, B MPOTUBHOM CNyvae u3MepeHue cHUTaeTcs He-
OEeNCTBUTENbHBLIM, @ WU — HenpUrogHsIM NS NpoBeaeHMs No HeMy uaMepeHuid. B aTom cnyyae unarotae-
NUBAKT AOMONHUTENBHLIA WG, OTCTOSLWMIA OT HEMPUTOAHOIO HE MeHee, YeM Ha 1 Mm.

6
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AB — xoppga (L); T — mukpomeTpryeckas LiKana oKynsipHOro MUKpOMeTpa; 2 — KOHTYP
chepudeckoro wnudpa; 3 — rpaHuua pasgaena cnoee

PucyHok 2 — Cxema namepeHus TOMLWUHEI CIIOEB MO OKPaLLIEHHOMY
cthepryecKomy LUNNMY (CKPbITLIA akTUBHLIA CIOW)

10 O6paboTka pe3ynbLTaToB U3MEpPEeHUA

10.1 PaccuuTbiBaloT ONUHY XOpabl KaK CPedHo apudMETUHECKY O BENMUYMHY OBYX XOPa.
10.2 OnpegensioT TONWWHY U3MEPAEMOro crnos d, MKM, no chopmyrne

1? .7
d= 8R 3 (5)

roe L — anuHa xopAabl B AeNeHNsX OKyNAPHOW LKarnbl MUKPOCKONa;
C — ueHa geneHus OKyNsapHON LWKamnbl MUKpOCKONa, MKM.
OKpyrnatT paccHMTaHHble 3Ha4YeHUs 40 pa3pagHOCTY, COOTBETCTBYIOLWEN HaMMeHbLUeMy paspsaay Y1c-
MEeHHOro 3HayeHus abConTHON NOrPELLHOCTY U3MEPEHUS.
lMpn maccoBoM KOHTpoMne NpoayKuMM PeKOMEeHAYeTCs MCNonb3oBaTh Tabnulbl, paccynTaHHble no gop-
Myne 5.

11 MNMokazaTenu TOYHOCTU U3MepPeHUs

11.1 OTHOCKMTENBbHAsA CyMMapHas NorpeLHoCcTb C AOBEpUTENbHOW BepoATHOCTEIO 0,95 HaxoguTea B MH-
Tepsane:

+11d - %% npu TonuwmHe cnoes 0,2—10 MKM;

+4 % npwu TonwmHe cnoes 10—40 MKMm;

+20 % npu nameperHun BydepHoro cnos.

11.2 ABCOMOTHYIO NMOrPELIHOCTL NPEACTABNANT BENUUMHON C YMCNOM 3Ha4awWwmux unudp He Gonee OByxX.
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