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Mpeaucnosune

1 NOArOTOBJIEH ABTOHOMHON HEKOMMEPYECKON OpraHu3aumnen «Hay4yHO-TEXHUYECKUI LEHTP cep-
Tudukaummn anektpoobopyaoBanus «MC3M» (AHO «HTLUCS3 «MC3lM») Ha 0CHOBE COBCTBEHHOTO ayTEeHTUY-
HOro nepeBoaa Ha PYCCKUI A3bIK CTaHAAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum KOoMuTETOM NO ctaHaaptusauun TK 452 «besonacHocTb ayamo-, BUAEO-,
3MEKTPOHHON annapaTtypbl, 060pyaoBaHNA MHPOPMALMOHHLIX TEXHONOMUI U TENEKOMMYHUKALMOHHOMO 060-
pyaoBaHusay

3 YTBEPXXOEH M BBEJEH B JEVCTBWE Mpukasom deaepansHOro areHTcTBa no TEXHUYECKOMY
perynupoBaHuio n metponorum ot 13 gekabpsa 2011 r. Ne 1238-ct

4 Hacroawmii cTaHgapT MAEHTUYEH MexayHapogHoMy AokymeHTy MOK/TO 60825-13:2006 «bes-
0nacHOCTb NnasepHow annapartypbl. Yactb 13. MamepeHus ana knaccudukaymm nasepHon annapartypbly
(IEC/TR 60825-13:2006 «Safety of laser products—Part 13: Measurements for classification of laser prod-
ucts»).

Mpu NpUMEHeHnn HaCToALLEro CTaHaapTa PEKOMEHAYEeTCs UCMONb30BaTb BMECTO CCbINTOYHbIX MEXA Y-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME UM HaLMOHamMbHbIE CTaHAapTbl Poccuinckon depepauun, ceege-
HMSA O KOTOPbIX MPUBEAEHbI B AOMONHUTENBHOM NpunoxxeHun JA

5 BBEJEH BINEPBbIE
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lMpasuna npumeHeHus Hacmosweeo cmaHdapma ycmaxoeneHbi ¢ FTOCT P 1.0—2012 (pasden 8).
UHopmayusi 06 usaMeHeHUsX K Hacmosuemy cmaHoapmy nybnukyemcs 8 exe200HOM (110 COCMOSIHUK Ha
1 aHeaps mekyuweeo 200a) UHhopMaUUOHHOM yKkaszamene «HayuoHanbHble crmaH0apmeiy», a oguyuansHbll
mexkcm U3MeHeHUll U rornpasoKk — 8 EXEeMEeCSAYHOM UHOPMaUUOHHOM yKazamerne «HauuoHarbHble
cmaHlapmel». B crniydae  nepecmompa  (3aMeHbl)  unu  OMMEHbl  Hacmoswieeo  cmaHdapma
coomeememesyrouiee ysedomneHue 6ydem onybrnukoeaHo e briuxalituem ebifycke UHGOPpMaUuUOHHO20
yKaszamens «HauyuoHanbHble cmaHOapmei». Coomeemcemaeyroujas uUHgpopmayus, yeeOomieHue U meKkemel
pasmewjaomes makxe 8 UHOPMaUUOHHOU cucmemMe obuiee0 nonb308aHus — Ha oguyuarnsHoOM calime

®eldepanbHo20 azeHmemea M0 MEexXHUYECKOMy peaynupoeaHuo U Memposnoeuu e cemu ViHmepHem
(gost.ru)

© CtaHgaptuHdopm, 2014
Hacrosilumin ctaHaapt He MOXET ObiTb MOMHOCTBIO UMW YACTUMHO BOCNPOU3BEAEH, TUPAXMUPOBAH U

pacnpocTpaHeH B KayeCcTBe OduUManLHOrO usganua Ges paspelleHus defeparibHOrO areHTcTea Mo
TEXHUYECKOMY PErynupoBaHuO 1 METPONOrMK
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BBegeHue

MexxayHapoaHaa anekTpoTexHudeckaa komuccua (MIK) aBnseTca BCEMUPHOM oOpraHusauyuen no
cTaHgapTusauum, BKNIOYaloLWenW BCe HauuoHanbHble komuTeTbl (HauumoHanbHble komutetbl MIK). Llenbto
M3K aBnsietca pa3suTue MeXayHapoaHOro COTPyAHMYECTBA NO BCEM BONpoOcam CTaHaapTu3auum B obna-
CTN 9NEKTPUYECKOW U INEKTPOHHOM annapaTtypsl. 10 ykazaHHOMY U apyrum Buaam aesatensHoctu MK ny6-
NUKYeT MeXayHapoAHble CTaHaaptbl. WX nmoarotoBka BO3naraeTcA Ha TexHudeckue komuteTbl. JlioGo
HauuoHanbHblit KoMuTeT MOK, 3auHTEepecoBaHHbIN AAHHBIM BONPOCOM, MOXET y4acTBOBaTb B 3TOW NOAro-
TOBMTENbHOW paboTe. MexxayHapoaHble, NPaBUTENbCTBEHHLIE U HENPABUTENLCTBEHHLIE OpraHusaumu, co-
TpyaHuyaiowme ¢ M3K, Takke y4acTByloT B NoAroToButensHoin pabore. MSK TecHo coTpyaHuyaet ¢ Mex-
AyHapoaHOW opraHu3auuen no craHgaptusauun (MCO) B COOTBETCTBMU C YCNOBUAMM, ONpeaeneHHbIMU B
COOTBETCTBYIOLLEM COMNALLEHMN MEXAY ABYMS OpPraHu3auuamu.

OdwmumanbHblie peweHns unu cornawedna M3K no TexHu4eckum BONpocam BbIPaXKaloT, HACKOMNbKO
3TO BO3MOXHO, MEXYHAapPOAHOE COrnacoBaHHOE MHEHME MO OTHOCALUMMCA K Aeny BONPOCaM, TaK KakK Kax-
Abli TEXHUYECKUI KOMUTET UMEET NPEACTaBUTENEN OT BCEX 3aUHTEPECOBAHHBIX HALMOHANBbHBIX KOMUTETOB.

Bbinyckaemble AOKYMEHTHI MMEIOT hOpMy peKkoMeHAauMin AN MEeXAYHapoAHOro WCMNoNb30BaHUSA,
nyonukyloTCA B BUAE CTaHAAPTOB, TEXHUYECKUX OTHETOB UNKU PYKOBOACTB U NPMHUMAIOTCH HALMOHAmMbHLIMM
KOMUTETAMU UMEHHO B TAKOM NMOHMMAHUMW.

B uensix coaevicTBuMa MexXayHapoOAHON yHudukauuu (€AWHON CUCTEeME) HaUMOHArbHbIE KOMUTETDI
MO3K 006s3yioTca npu pa3paboTke HaUMOHaMbHLIX U PETMOHaNbHLIX CTAHAAPTOB 6paTb 3a OCHOBY MeXayHa-
poaHbie craHaapTol MOK, HACKONbLKO 3TO NO3BONAIOT YCNOBUA AAHHON CTpaHbl. Jlio6oe pacxoxaeHue Mexay
craHgapramm M3OK u COOTBETCTBYIOWMMMU HALUWOHANBbHBIMU WUNW PErnoHanbHbIMU CTaHAApTaMu AOMKHO
ObITh ACHO 0603HAYEHO B NOCNEAHUX.

M3K He npegycmatpuBaeT npoueaypbl MapkUPOBKM M HE HECEeT OTBETCTBEHHOCTb 3a noboe obopy-
JoBaHue, 3aABJfIEHHOE Ha COOTBETCTBUE OAHOMY M3 cTaHaapTos MOK.

HeoGxoaumo 00paTUTb BHUMAHME HA TO, YTO HEKOTOPbLIE 3MEMEHTbl HACTOALLEr0 MEXAYHAPOAHOTO
cTaHagapTta MOryT SIBASAITbCA NPeAMETOM NaTeHTHOro npasa. MOK He HeceT OTBETCTBEHHOCTb 3@ YCTaHOBMe-
Hue nMoboro Takoro NaTeHTHOro npasa.

maBHo 3agayei TexHu4eckux komutetos MK siBnsieTca paspaboTka MexayHapoaHbIX CTaHAapToB.
Tem He MeHee, TEXHUYECKUI KOMUTET MOXET NPeAnioKUTb NyGnukaumio ctaHaapra, koraa oH cobpan gas-
Hbl€ Pa3NM4YHOro BUAA U3 Tex, YTO OObIMHO MYONMKYIOTCA B Ka4€CTBE MEXAYHAapOAHOro ctaHgapra, Hanpu-
Mep OTpakaloLLme «COBPEMEHHbIN TEXHUYECKNIA YPOBEHbY.

MexxayHapoaHbii AokyMmeHT MAK/TO 60825-13 noaAroTOBNEH TEXHUYECKUM KOMUTETOM 76 «Besonac-
HOCTb OMTUYECKOrO U3NyYeHUs U nasepHas annaparypa.

TeKCT MexayHapoaHOro AOKYMEHTa OCHOBAH Ha CNeayloLUX JOKYMEHTaX:

MNepBasa pegakumns OT4eT 0 ronocoBaHun
76/332/DTR 76/345/RVC

MonHyio uHdOPMaLU O rofloCOBaHUM MO OAO0OPEHMI0 HACTOSILLEr0 MEXAYHAapOAHOr0 AOKYMEHTa
MOXXHO HaWTU B MPOTOKONE rofioCOBaHUSA, YKa3aHHOM B NPUMBEAEHHOM BbiLLIE Tabnuue.

My6nukauus HacToSILLEro MeXxayHapoAHOIO JOKyMEHTa SBMNSIETCA NIaHOBOW B COOTBETCTBMM C [u-
pektusamm MCO/M3BK, Yactb 2.

HacTosimit MexayHapoaHbIin 4OKYMEHT AOJDKEH UCMONb30BATLCSI COBMECTHO €O cTaHaaptoM MOK
60825-1:1993 n N3meHeHnem 1 (1997) n NameHenunem 2 (2001) K HEMY, YNTOMAHYTLIM B HACTOALLEM MEXAy-
HapOAHOM [1OKYMEHTE KaK «CTaHAapT».

MepeyeHb Bcex yacTen ctaHaapToB cepum M3K 60825, umetowmx obee HaspaHue «bBe3onacHOCTb
nasepHoOi annapaTtypbl», MOXHO HaWTh Ha BeO-caite MOK.

KoMuUTeT nNpuHsAN pelleHne, YTo COAEPXKAHWE HACTOSILLETO MEXAYHApPOAHOro AoKymeHTa Gyaert octa-
BaTbCA 0e3 wu3MEHeHMss [0 pfAaThl pe3ynbTata nepecMoTpa, YykasaHHOro Ha BeO-cante MOK
http://webstore.iec.ch B cneumanbHoi nyénukayuu ¢ HeobxoaumbiMu 06ocHoBaHUAMU. Mocne Yero mexay-
HapOAHbI JOKYMEHT MOXET OblTh:

- yTBEpXEH;

- OTMEHEH;

- 3aMEHEH Ha NEePECMOTPEHHOE U3AaHNeE;

- IONOJIHEH.


http://www.mosexp.ru# 
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HALUWOHANBbHBIWN CTAHOAPT POCCUNCKOW ®PEANEPALMUMN

BE3OMACHOCTb JIASEPHOMN AMMNAPATYPbI
Yactb 13
U3mepeHna gna knaccudukauum nasepHou annaparypbl

Safety of laser products. Part 13. Measurements for classification of laser products

Oata BBegenusa — 2013—09—01

1 O6nactb npuMeHeHus

Hacroswuii ctaHgapt o6ecneynBaeT NPOM3BOAMTENEN, UCTIbITATENbHbIE LIEHTPbI, NEPCOHAN, KOHTPO-
nupyowmin 6e30nacHOCTb TPyAa, U APYrMX 3aMHTEPECOBAHHbIX MWL, NPAKTUMECKUM PYKOBOACTBOM MO METO-
AaM BbINOMHEHUS PAAUOMETPUYECKUX U3MEPEHUI MU AHANW3a Mo YCTAHOBIEHUIO YPOBHS 3MUCCUM Nnasep-
HOMW SHepruu cornacHo M3K 60825-1 lMpoueaypbl U3MEPEHMIA, ONUCAHHLIE B HACTOSALLEM CTaHAapTe, npea-
HasHayeHbl Ang pykoBOACTBA NO Knaccudukauum nasepHon annapaTtypbel B cooTBeTcrsun ¢ MOK 60825-1.
Jonyckalorca apyrme npoueaypbl, €Cnv OHW nyylue unv bonee nogxoaswme.

WHdopmauua npeacraeneHa ans T0ro, YToObl BbIMMCAUTL AONYCTUMbIE YPOBHU usnydeHus (AMNN) un
MaKCumarbHO BO3MOXHble akcnosuunn (MB3), Tak kak HEKOTOpbIe NapameTpbl, UCMOMb3yeMble Npu pacyeTe
npeaenos, ABNAIOTCH 3aBUCUMBIMU OT 3HAYEHUS APYIUX U3MEPSEMbIX NApaMeTpPOB.

Hacroswuit cTaHaapT npUMeHseTca Ana nasepoB, BKIOYAaA NPOTSHXKEHHbIE UCTOYHUKA U NasepHble
maTtpuupl. Monb3oBaTens HACTOALWErO CTaHAAPTa AOIMKEH ObiTb OCBEAOMIEH, YTO NPOLIEAYPbl, ONMUCAHHbIE
B HACTOALLEM CTaHAapTe, NPu PacCMOTPEHUU NPOTSHKEHHBIX UCTOMHUKOB AAIOT pe3ynbTaTbl, KOTOPbIE MOTYT
ycTynatb 6onee ctabunbHbiM pe3ynbTaTamM, NONyYeHHbIM MPU CNONb30BaHUK Gonee TOUYHbIX METOAOB.

MpumMmedyaHue — MNpogomxaeTcs paboTa Haj Gonee CrOXHLIMU UCXOAHEIMM OLEHKaMWU U oHa ByaeT 3a-
KOHYeHa MpU YCMOBUM JOCTUXEHUS MEXOYHAPOAHOTO COMTalEHNsA Mo METOAAM.

2 HopMaTuBHbIe CCbITKU

B HacTosiLem cTaHgapTe UCNOoNb30BaHbl CCbISIKM Ha CrieayloLme cTaHaapThl, 00653aTenbHble Npu ero
nNpUMeHeHUn. Ons 4aTMpoBaHHbIX CCbINOK NPUMEHSETCS TOMNbKO YKa3aHHOE ugaHue. Ana HeaaTupoBaHHbIX
CCbISIOK NPUMEHAETCA NocneaHee n3gaHne CCblNoYHOro AOKYMEHTA, BKIOYasi BCe U3MEHEHUS U NOMPaBku.

B HacTosiLeM cTaHAapTe UCMoNb30BaHbl HOPMATUBHBIE CCbISIKU HA CreayioLue CTanaapThl:

MOK 60825-1:1993 BesonacHocTb nasepHoii annapatypsl. Yactb 1. Knaccudukauma o6opyaoBanus,
TpeboBaHusa u pykoBoacTBO nonb3osatens (IEC 60825-1:1993 Safety of laser products — Part 1: Equipment
classification, requirements and user's guide ")

M3K 61040 NpreMHUKM N3MEepPeHUss MOLLHOCTU U SHepriun, Nnpubopbl M YCTPOWUCTBA ANSl Na3epHON pa-
anauum (IEC 61040, Power and energy measuring detectors, instruments and equipment for laser radiation)

MCO 11554 Ontuka u ontuyeckme npubopbl. Jlasepbl 1 nasepHble ycraHoBkU. MeToabl npoBepku
MOLLIHOCTU, SHEPrMM U BPEMEHHBLIX XapaKkTepucTuk nasepHoro nyyka (ISO 11554, Optics and optical instru-
ments - Lasers and laser-related equipment - Test methods for laser beam power, energy and temporal
characteristics)

MpuMeyaHuWe —Tpu NOMLIOBAHUN HACTOSLMM CTaHAapPTOM LenecoobpasHo NpoBepuTb AEWCTBUE CChl-
NOYHBLIX CTAHAAPTOB B UHOPMaLMUOHHON cucTeme obLyero nonb3oBaHus — Ha oduyuansHoMm caiTe PefeparnbHOro
areHTCTBa MO TEXHUYECKOMY PErynupoBaHuio U MeTpororum B ceTu MIHTepHeT Unu Mo eXerofHoMy MHgopMaLMoHHOMY
yKkasaTento «HauuoHankeHble cTaHgapThI», KOTopblid ony6GnvkoBaH Mo coCTosHUIO Ha 1 siHBapsA TekyLlero roga, v no Bbl-
nycKam exeMecsvHoro MHGOpMaLWUOHHOro ykasatens «HauuoHanbHble cTaHfjapThl» 3a Tekylmii rog Ecnn 3ameHeH
CCBINIOYHLIA CTaHAapT, Ha KOTOpLIA AaHa HeAaTupoBaHHas CCbifika, TO PEKOMEHAYETCS WCMOMb30BaTh AENCTBYIOLLYIO
BEPCUIO 3TOrO CTaHAapTa C Y4eTOM BCEX BHECEHHbIX B JaHHYI0 Bepcuio U3MeHeHUid. ECrn 3aMeHeH CChINOYHLINA cTaH-

" O6beguHeHHOe M3gaHme (1.2) cogepxut MK 60825-1 (1993) n ero NameHeHus 1 (1997) u NameHeHus 2 (2001) [A
consolidated edition comprising IEC 60825-1 (1993) and its Amendments 1 (1997) and Amendments 2 (2001)].

N3pgaHue oduumnanbHoe
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AapT, Ha KOTOpLI JaHa faTupoBaHHaA CCbiflka, TO PEeKOMEHAYETCS WCMOSb30BaTh BEPCUIO 3TOMO CTaHAapTa C yKkasaH-
HbIM BbllUE FOAOM YTBEPXOEHUS (MPUHATUSA). Ecnu nocre yTBEpXAEHUA HACTOSILLEro cTaHAapTa B CChIMOYHLIA CTaH-
AapT, Ha KOTOpLIA AaHa JaTMpoBaHHasA CCbika, BHECEHO U3MEHEHWe, 3aTparuBarollee MoJIoKeHUe, Ha KOTopoe AaHa
CChINKa, TO 3TO MOJSIOXKEHWE PEeKOMEHAYeTCs NpUMeHsTb Ge3 ydeTa AaHHOTO W3MeHeHUsl. Ecnu cebinoudHblii cTaHaapT
OTMeHeH Ge3 3aMeHbl, TO MONOXeHWE, B KOTOPOM JlaHa CChifka Ha Hero, peKoMeHAYyeTCs TPUMEHSITb B YacTu, He 3aTpa-
rMBatoLLeit 3Ty CChIKY.

3 TepMuHbI U onpeaeneHns

B HacTosilweM craHgapte npumeHeHbl TepMuHbl No M3K 60825-1, a Takke cneayiowme TepMUHbI C
COOTBETCTBYIOLLMMM ONpeaeneHusiMu:

3.1 yrnoBas ckopocTb (angular velocity): CKOpOCTb CKaHUPYIOLEro Myyka B paguaHax 3a CekyHay.

3.2 npocdunb nyyka (beam profile): Pacnpegenexue sHepreTuMeckom 0CBeWeHHOCTN 3PdEKTUBHO-
ro CeYEeHUs nyyka.

3.3 nepetsxka nyyka (beam waist): MuHMUManbHbIN AuaMeTp 0CECUMMETPUYHOIO nydvka. Ana acum-
METPUYHBIX NMYYKOB, PACMOSIOKEHHbIX HA PA3HOM PAacCTOAHUU OT UCTOYHUKA, MOXET ObITb CY)XEHME nydka
BAOIb KAXXO0W rMaBHOW OCH.

3.4 npubopel ¢ 3apaaoBoi ceasbio, CCD (charge-coupled device, CCD): SnekTpOHHO-ONTUYECKME
camoCKaHupyloLwme nonynpoBOAHUKOBbLIE npeobpasoBaTenu (chopmupoBaTenu) n3oopakeHus, UCNonb3ylo-
Lue meTann-okcuayo nonynposoaHukosyo (MOIT) TEXHONOIMIO, NOBEPXHOCTHOE 3aNOMUHAHUE U nepeaady
nHdopmauun.

3.5 kpuTuyeckan vyacrora (critical frequency): Hacrora cneaosaHua UMNYNbCOB, BbiLLE KOTOPOW WM-
MyNbCHBINA nasep MOXeT ObITb OTHECEH K Nla3epam € HENPEepbIBHBIM U3NYYEHUEM NPU OLIEHKE BO3MOXXHOW
nasepHou onacHoCTH.

3.6 rayccoBckuit npodunb nyyka (Gaussian beam profile): Mpocdunb nasepHoro nyyka, KOTOpbIN
JeNCcTByeT B HU3LLEeW neprneHankynspHon moae, TEMg, (BonHa tuna TEM, NMMMy).

MpuMeyaHue — [ayccOBCKUA NPocunb Nydka MOXeT ObiTb CCOOPMUPOBaH Takke MNPOXOXKAEHUEM na-
3epHbIMU Nyykamu He TEMog-TUNa ckBO3b(4epes) My4oK, CHOPMUPOBAHHBIA ONTUUECKUMU 3EMEHTaMN.

3.7 usmeputensHasa aneptypa (measurement aperture): Aneptypa, ucnonb3yemas ans knaccugpu-
Kauumn nasepa rno MOLUHOCTU WS SHEPrUU ANA UX CPaBHEHUS C AONMYCTUMBbIMU YPOBHAMM usnydenus (ANn)
Ka)Kgoro knacca.

3.8 yactora noBTopeHua mmnynbca, PRF (Pulse repetition frequency, PRF): Yucno umnynbcos B
CeKyHAy, Bbipaxkaemoe B repuax ('u).

3.9 nepeknroyartens po6potHocTn (Q-switch): YcTpoicrso ana obpa3oBaHus OYeHb KOPOTKMX,
GONbLION NUKOBON MOLLUHOCTU MMMYNbLCOB Na3epa, NonyvyeHHbIX NyTeM yBenuueHusa HakonneHusa u cGpoca
SHEPrMn BHYTPU U CHaPYXKM M3ITy4YaloLleil KOrepeHTHbINH CBET Cpefibl COOTBETCTBEHHO.

3.10 nasep c nepeknroyatenem gobpotHocTu (Q-switch laser): Jlasep, usnyyaiowmin KOpoTKME UM-
NynbCbl GOMbLLLON MOLUHOCTM C NOMOLLbIO NepekmnioyaTens 400pOTHOCTH.

3.11 peneeBckoe paccrosHue, Z, (Rayleigh distance, Z): PacctosiHue oT nepetsbkku nydka ao Tod-
K, re AuameTp nydka ysenuumeaetca B 2°° pasa Ans rayCCOBCKOTO M NOAOGHOO rayCCOBCKOMY npodhuns
nydka.

MpuMeyaHue — PeneeBckoe pacCTosIHAE YacTO UCTIONb3YIOT KaK KOH(OKaNbHLIA NapaMeTp.

3.12 yyBcTBUTENBHOCTL, R (responsivity, R): Npon3BoaMTEensHOCTL NPUEMHUKA (AETEKTOPA), Bbipa-
XeHHas kak BermmunHa R = O/l, rae O — anekTpuyeckas MOLHOCTb NPMEMHMKA (aeTekTopa), a | — onTuye-
CKasi MOLLHOCTb WIN 3HEPrusa Ha BXoAe.

4 HasHaueHue
4.1 O6LWwMe NonoxeHus

HacToswwmin ctaHaapT npegHasHayvYeH B KAYECTBE CMpaBOYHOrO PyKOBOACTBA (HO HE MUMEIOLLEro orpa-
HUYUTENBHBIN XapakTep) ANA UCNONb30BaHMA NPOU3BOAUTENSIMU, UCTILITATENbLHLIMK nabopaTopusimu, nep-
COHasnoM, KOHTponupytoLwmMM GesonacHoCcTb Tpyaa, NPeACTaBUTENSAMU (YUHOBHUKAMM) MPOMBILLNEHHOCTU U
npaBUTENbCTBEHHbLIMU BriacTAMuW. HacTtoAwmMi craHgapt coaepimT Takke uHTepnpetaumio MOK 60825-1
KacamoLmuxcss BONPOCOB U3MEPEHUS U COAEPXUT AONOSTHUTENBHBIA MOSICHUTENbHLIN MaTepuan.
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4.2 MpepBapuTeribHOE pacCMOTPEeHue

Mepen npoBeaeHneMm pagMoMETPUYECKMX M3MEPEHUN B Lensx knaccudukaumu annapartypbl Unu B
COOTBETCTBUM C APYIMMM NpuMEHsieMbiMu TpeboBaHusmu MOK 60825-1 HeobxoaMMO nepBOHaA4arnbLHO
onpeaenuTb HEKOTOPbIE MapaMeTpbl nasepa.

a) [inMHa BOMHbI U3nyyeHus

Jlazepbl MOTyT MCnyckaTb M3nyyeHue Ha oaHON unu 6onee onpeaeneHHbIX ANMMHAX BOMH.

3HayeHus nanyyaemon AnvHbl BOSHbI, ANMH BOSH UMK CMEKTpanbHOe pacnpeaeneHue AnvHbl BOJSHbI
06bI4HO MOTYT GbITb MOMYYEHbI OT MPOM3BOAMTENS Nasepa. B 3aBucMmocTu OT TMNa nasepa NPou3BOAUTENb
MOXET YCTAHOBUTb KaK e[JMHCTBEHHOE 3Ha4YeHUe AfNUHbI BOMHbI, TaK U AUWanasoH AnNuH BOMH. B uHom cnyvae
ANUHA BOMHbLI, ANUHLI BOMH UNM CNEKTpanbHOe pacnpeaeneHne MoryTt ObiTb onpegeneHbl NOCPeACTBOM U3-
MepeHui, KOTOpble He BKIMIOYeHbl B HAcToswmin ctaHaapt. na onpeaenenus AN (AEL) ans MHoroymuc-
JIEHHbIX ANWH BOJH CM. 7.1.

b) BpemeHHOoM pexum paboTbl

BpeMeHHOI pexumM paboTbl UMEET OTHOLUEHUE (OTHOCUTCS) K PEXUMY M3NyvyeHust sHeprum. Hekoto-
pble nasepbl UCMYCKAIOT NOCTOSAHHYIO (HENMPEpPbIBHYIO) BOMHY u3nydyeHusa (CW), a apyrme nasepbl ucnyckaror
SHEepruIo UMMYIbCHO.

MMnynbCHble nasepbl MOTyT ObITh ¢ OAMHOYHLIM UMNYIILCOM, NEPEKNoYaTenem A00OpPOTHOCTU, NEPU-
OAMYECKUMM UMMYNbCAMU UMW PEXMMOM OnokupoBku. WM3mepeHue CKaHUPYIOLLEro WM MOAYNUPYIOLLEro
CW-uznyyeHus npu (pUKCMPOBAHHOM pa3MeLLEeHUU TOXEe ABNSETCA pe3ynbTaToM NocnefoBaTenbHOCTU UM-
nyrnbCOB.

Kpome TOro, nocnegoBarensHOCTb UMNYNbCOB MOXET ObITb 3aKOAMPOBAHA, HO OHA MMEET cpefHee
3HayeHue koadpduumeHTa 3anonHeHus nepuoaa uMnynbca (BpeMs U3nyyeHus kak 4acrb akTu4eckon npo-
JOIDKUTENBHOCTM paboThl, BbIPAXXEHHASA B AECATLIX AONAX UK B NPOLIEHTAX).

C) YcnoBusa 4OCTaTtoMHO BO3MOXKHOIO € IMHWYHOIO aedyekra

CornacHo M3K 60825-1 yCcTaHOBNEHO, YTO MUCMbITAHUSI AOJMKHbI OblTb MPOBEAEHbI ANSA KAXAOro U
BCEX BO3MOXHbIX NPeACKa3yeMbIX YCNOBUIA eAMHUYHOrO Aedekta. OBS3aHHOCTLIO NPOU3BOAUTENS ABNAETCH
rapaHTMpoBaTb, YTO YpPOBEHb AOMYCTMMOro u3nydeHusi He npesbicuT AMNMU (AEL) ycraHoBneHHOro knacca
npu NoObIX YCIOBUSX.

d) HeonpeaeneHHOCTU M3MepEeHUn

BaxxHO paccMOTpeTb NOTEHUMAnNbHbIE UCTOUHUKM OLUMOOK NPU U3MEPEHUM Na3epHOro uinyvyeHus. He-
onpeaeneHHOCTM U3MEPEHUIE pacCMaTPUBAIOTCA B pasaerne 5 HacToALero craHaapra.

e) MNo6o4HoEe nanyy4eHue

MoGoyHoe n3nyyeHue, NPOHUKAKLLEE B U3MEPUTENBHYIO anepTypy, MOXET NOBNUATbL Ha pesynbTar
M3MEPEHUSA MOLLHOCTM UMK SHEPruu U ANUTENBHOCTU UMNYIbca. [epcoHan, NPoBOAALLUMI UCTILITAHUA, A0N-
>KEH rapaHTMpoBaTh, YTO NOGOYHOE U3NydYeHUe He AOCTUraeT NpUMEMHUKA (AeTekTopa) C MomoLliblo 6noka
YCTaHOBKW U3MEPEHUIA UMM C MOMOLLbIO Y4eTa NoOOYHOr0 U3NYYEHUS.

f) KoHdpurypaums annapatypsl

Ecnu namepeHus npoBoAATCA C Uenbio knaccudukauum, To A0MKHbI OblTb U3BECTHbLI KOHUIypauum
annapaTtypbl Npu BCEX YCTAHOBMEHHBIX YCIMOBMSAX JKCnnyaTauuu, BKMIOYas PEMOHT M oOCnyxvMBaHue, W
JOIMKHbI ObITb U3BECTHLI YCIOBUA €AUHUYHBIX AedekToB. ECnn usMepeHusa npoBoaATcA Ans onpeaeneHus
COOTBETCTBUA TpeboBaHMsAM Mo 6e30MacHOCTU GNOKMPOBOK, MAPKUPOBKM M UHAOPMALMM AN Nonb3oBaTe-
ns, To annapaTypa AomkHa BbiTe B KOHpUrypaumMu NPUMEHUTENBHO ANA KaXKAO0W M3 OnpeAeneHHbIX KaTero-
puit ucnonb3oBaHus (QYHKUMOHUPOBaHKUE, obCcnyxuBaHme, PEMOHT) B COOTBETCTBUM ¢ MOK 60825-1.

TexHuyeckuit komutetr MIK (TK 76) npusHaeT uHble SKBUBASEHTHbIE Npoueaypbl U3MEPEHUI, KOTO-
pble NPUBOAAT K pe3ynbTaTtaM TakuM e HaAEXHbIM, Kak npoLeaypbl, yCTaHOBMEHHbIE HACTOALLMM CTaHaap-
TOoM. lMpoueaypbl N3MEpeHuii, YCTaHOBMEHHbIE HACTOALMM CTaHAAPTOM, MPUrOAHbI AN COOTBETCTBYIOLLUX
npoueayp U3MepeHuii, yctaHoBneHHblx M3K 60825-1, ecnu nposeaeHne U3MeEpPEHUi Heobxoammo. Bo MHO-
TMX crnyvasix NPOBOAUTL PagUOMETPUYECKUE U3MEPEHNS HET HEOBXOAMMOCTU, U COOTBETCTBUE TpeboBaHu-
aMm MOK 60825-1 moxeT OblTb ONPEeAEsnieHo NyTeM NPOBEAEHUA aHanu3a XOpPOoLUO M3BECTHOIO MCTOYHUKA U
KOHCTPYKUMK (paKkTUYECKOW annapartypesl.

Mpu HEKOTOPbIX 0BCTOATENLCTBAX MOXET BO3HUKHYTH HEOGXOAMMOCTbL YaCTMYHON pa3bopku annapa-
Typbl, YTOObI NPOBECTU U3MEPEHWA B COOTBETCTBYKOLLEM MECTE, 0COOEHHO ANA BbINONHEHUA TpeboBaHWUi
BO3MOXHOIO eAuHu4HOro gedpekra. B cnyyae, ecnm nasepHas annapaTypa COAEpPXUT Apyrue nasepHble
npubopbl M CUCTEMBI, TO KOHEYHAas annaparypa aBnaeTca npegMeTom paccmoTpeHus MOK 60825-1.

5 TpeGoBaHMs K KOHTPOJNBbHO-U3MEpPUTENBLHbIM NpUdopam
M3meputenbHbie npubopbl, UCMONb3yeMble MPU UCMbITAHUAX, AOMKHbI COOTBETCTBOBATL TpeboBaHU-

AM nocneaHero naaaHusa M3K 61040 (MpueMHukn n3amepeHus MOLLHOCTU U 3Heprum, npubopsl u 06opyao-
3
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BaHMe AnA nasepHoro usny4denus). Knacc ucnonb3yembix npubopos (Mexay knaccom 1 u knaccom 20, aa-
OWMM NpUONU3UTENEHOE paBHOE 3HAYEHME HEOMPEAENEeHHOCTU U3MEPEHMIl) 3aBUCUT OT HEeoOXoaMMON
TOYHOCTU U3MEPEHUN.

Ecnn npumMeHsoTcs npubopbl HE NONHOCTLIO cooTBETCTBYOWME M3OK 61040, TO OLEHMUBAKOTCS AONU
HeonpeaeneHHOCTU M3MEPEHUI Pa3nNnYHbIX NapamMeTpoB, KOTOPbIE AOMKHbLI ObITh COrnmacoBaHsl ¢ TpeboBa-
HMEM K CYMMAapHOW HeonpeaeneHHOCTU uamepeHuil. OCHOBHbIE pacCMaTpuBaeMble MapamMeTpbl COrnacHo
M3K 61040:

- UBMEHEHUE YyBCTBUTENbHOCTU BO BPEMEHU;

- HEOJAHOPOAHOCTb YYBCTBUTENMbLHOCTU NO NOBEPXHOCTU NPUEMHUKA;

- UBMEHEHUE YYBCTBUTEMNbHOCTU B TEYEHUE U3NYYEHUS;

- TemnepaTtypHas 3aBUCUMOCTb YYBCTBUTENbHOCTY;

- 3aBUCUMOCTb YyBCTBUTENbLHOCTU OT yrna nageHus:

- HENIMHEWHOCTB;

- 3aBUCUMOCTb YYBCTBUTENLHOCTU OT ANMHbI BOMHBI;

- 3aBUCUMOCTb YyBCTBUTENbLHOCTU OT NONSpU3aumu;

- OLIMBKK yCpeaHEHNUS YYBCTBUTENBHOCTU UMMYIBCHOTO U3MYYEHNUS NO BPEMEHH;

- Aipend Hyns;

- HEONpeAEeneHHOCTb KanMOPOBKH.

Kanubposka AomKHa NPOBOAUTLCA COMNAacHO HaLMOHanNbHbIM CTaHAapTam.

VcnbiTaHusa ans onpeaeneHus HeonpeaeneHHOCTU U3MepeHuin NpubopoB AOIMKHbLI MPOBOAUTLCS B
cooTeeTcTBUMM ¢ MOK 61040.

HeonpeaeneHHocTn nsmepenunin CCD matpuy u kamep npueegeHsl B MICO 11554,

6 TlpoBepeHune knaccudukaumm

M3BeCTHblIe MNU M3MEPEHHbIE NapameTpbl annapaTtypbl NO3BONAT paccuuTtaTtb AN n ycnosus us-
mepeHuin. Kpome Toro, aosmkHel ObITb NPOAHANM3UPOBaHLI YCIOBUS HEMCNPABHOCTEW, KOTOPLIE MOTYT yBe-
NMYUTb ONACHOCTL. Mocne 3Toro NPOBOAAT U3MEPEHNE U3NYYEHUS annapaTtypbl (MNU HECKOMNbKO PasfuYHbIX
N3MEPEHUN), ecnu usnydeHme Haxoautcst B npeaenax AN seiBpaHHoro knacca.

B Tabnnuyax 1—4 M3OK 60825-1 ycTaHOBMEHbI BO3MOXHbIE Npeaenbl u3nydyeHus. OnuHbl BOMH yKkasa-
Hbl B CTpOKax Tabnuupbl, a ANUTENbLHOCTM U3NyYEeHUs ykasaHbl B cTonbuax. Ha nepeceueHum CTPOKM K
cronbua cogepxuTcsa ogHa unu bonee HOPMyr, UCNOMb3YIOLWUX NapaMeTpbl, KOTOPbIE onpeaeneHsl B MOK
60825-1 (pasgen 9.3, npumeyaHus kK Tabnuyam 1-4).

Mopsgok npoBeaeHua knaccuumkaymm nokasaH Ha pucyHkax 1 n 2.

MepBoHa4anbHO onpeaensaeTca TUM fasepa: UMNYbCHLIA UKW HENPEPbIBHbLIA. J1adep OTHOCAT K He-
NPEPbIBHLIM, €CNIN NPOAOIKATENBHOCTL UMNynbca 6onbwe 0,25 c¢. Mopsaaok nposeaeHnsa knaccudukayum
ONsl HenpepbIBHLIX Na3epoB MokasaH Ha Onok-cxeme pucyHka 1, a Ans UMMYNbCHLIX NasepoB — Ha Bnok-
CXeme puUcyHka 2.

3arteM gomkHa ObITb onpegeneHa A4nvHa BOMHbI.

Ecnu nasep nmMnynbCHbIN UNW CKAHUPYIOLLMIA, TO cneayeT onpeaenuTb ANMTeNbHOCTbL uMnynbca (ON)
W 4acToTy NOBTOPeHUA nMmnynesca (HUrnn).

JomkHbl ObiTb ONpeAeneHbl MHTEPECYIOLWUIA KNace Unm knaccel. Hanpumep, Ans npuMeHeHus nase-
POB Manoi MOLLIHOCTY BHe Anana3oHa BosH oT 400 go 700 HM MOryT ObITb PaCCMOTPEHbI kracebl 1, 1M unu
3R. N MCTOYHMKOB BMAUMOrO AManasoHa MOryT ObiTb paCCMOTpPEHbI knaccel 1, 1M, 2 unun 2M.

Mocne atoro gomkHa ObITb onpeaeneHa ANUTENbHOCTL pasBepTkn (BpeMeHHaa 6asa). OHa MOoXeT
ObITb ONpeAeneHa B eAnMHMLAx CTaHAapTHbIX 3HaYeHui cornacHo MOK 60825-1 (pasaen 8.4, nepeuncnexune
€), unn un3 3Ha4veHus napametpa T, (MIK 60825-1, npumevanuna k Tabnuuam 1-4), unm npu paccMoTpeHnn
cneumanbHbIX BPEeMEHHbIX CBOWCTB annaparypsbl.

3T1a uHdhopmauua Heobxoanma ANA HAXOXKAEHUSI NepeceyeHust HYXXHOW CTPOoku u ctonbua tabnuy 1—
4 M3K 60825-1, cogepkallero nHTepecyowyo dopmyny nnm opmynbl. [llapameTpbl, UCNOMb30BaHHbLIE B
dopmynax, onpeaensoT Apyrue napameTpbl, KOTOpble HeobxoauMo onpeaenuTb. OHW BKIIOYAIOT, npexae
BCEro, BUAMMBIN pasMep UCTOYHWKA (MK 3KBUBATIEHT CTATMBAEMOro yrna o) n U3MEepeHHbI yron npuemMa y,
0YEBUAHOW (POTOXMMMUYECKOW OMacHOCTU. B HacToswem ctaHgapTe B OCHOBHOM paccMaTpuMBalOTCA TOJSIbKO
MPOCTbIE MPOTSHKEHHbIE UCTOYHMKM. PaccmoTpeHne MCTOYHUKA Kak Marnoro U yctaHoBka ycrnoBus Ce=1 siB-
NATCA NPUBNU3UTENBHONM OLEHKOW (OLEHKON C 3aBblLLEHMEM YPOBHS MOrPELLUHOCTEN) B Criyyae, ecnu BU-
OUMbIA pa3Mep UCTOYHUKA HE U3BECTEH.

3atem fomkHbl ObITe ONpeaeneHsl yenosus namepenui (pasgen 9.3 n tabnuua 10 M3K 60825-1) un
OMA (tabnuubl 1-4 MOK 60825-1). [Ina MMNynbCHLIX N1A3ePOB AOKHbI ObITh OLlEHEHbI HECKOSLKO YCIOBUMN,
YyCTaHOBIMEHHbIX cornacHo MOK 60825-1 (pasaen 8.4, nepeuncnenue f), 4tobbl rapaHTUPOBAaTb, YTO BCE OHU
Haxoadatcsa B npegenax Arn.

4



FOCT P 54836—2011

Mocne onpegeneHuns ANV fomkHbl 6bITb paccunTaHbl BbIXOAHbIE NapameTpbl. BbIxo4Hble napameTpbl
MOryT YyKa3biBaTbCA Npou3BOAUTENEM WIN HENoCPefCTBEHHO WU3MepATbCA. Ecnn BbIXOAHblEe MNapamMeTpsbl
yKa3aHbl nNpou3BoAnTeNeM, TO OHU AO/DKHbI KOHTPOMIMPOBATLCA U3MEPEHUAMN B COOTBETCTBUM C pas3fesiom
9 M3K 60825-1. Ecnm gonyctumoe usnyyeHne medblle, yem AMNW, nasep MoxeT OblTb OTHECEH K yKa3aH-
HOMy npousBoguTenem knaccy. [nsa MmnynbCHOro nasepa ycraHaBnmBaeTca knacc AYW ana Bcex npopnos-
XUTeNbHOCTEl U3NyYyeHns B npefeniax OCHOBHOIO BPEMEHM.

Ecnm gonycTtumoe u3nyyeHne He MeHblue, yem AMNW, To gomkeH ObiTb YCTaHOBEH 60/1ee BbICOKMIA
knacc AN nasepHoit annapatypbl 1 NpoBeAeHa ero oueHka. 3TO NOBTOPSETCA A0 Tex nop, noka AN na-
3epHOl annapatypbl He 6yAeT OUEeHeH kak knacc 4.

CuctemMa [o/mkHa oueHuBaTbCcA B coOoTBeTCTBUMM ¢ M3K 60825-1 ansa obecnedeHus rapaHTuu, 4TO
BO3MOXHbI€ OAWHOYHbIE HEUCMNPaBHOCTU He OyAyT CNYXUTb NPUUMHON U3NYYEeHUs paguvaunv Bbllle, 4Yem
ypoBeHb Al ycTaHOBNEHHOro kiacca.

Knaccudmkaums nasepa cUMtaeTcs yCTaHOB/IEHHOW, eCN YCTaHOB/EHbI Bbilleyka3aHHble KpUtepuun.

HauHuTe ¢ nsyuenus

VH(opmaLmmn 06 BbibepuTe Kacc

Knacc?

annapartype 1 ero [N5 OLEeHKY,
TEXHWYECKOro HauvHas ¢ knacca |
onucaHuns
O6paTuTech K 6710K-
CXeMe KaccuimkaLmm
MUMMYNbCHbIX N1a3epoB Het

Onpegenute 4NN Onpegenute yron

Onpepgenute P pL A o PEA Y

BPEMEHHYIO YCNOBUI N3MepeHuii CTArMBaHWA, Yron npuema

1 npegenos U NpUMUTE YCNOBUSA
6azy
(cm. npumeyaHue 1) Masioro uctouHmka (Ce=1)
o Wcnonb3yiite
Bbi6epute fpyroii
BbIXOAHbIE AaHHbIe
Knacc
npov3BoAuTeNs Unn
(cm. npumeyaHve 2)
NpoBeAUTE N3MepeHNs
[Ja
r

MOXeT bbITb

YCTaHOB/EH

BblOpaHHbIiA

PucyHok 1- lMopsifok NpoBeAeHust Knaccumkauuy nas3epoB HenpepbIBHOMO U3/yYeHus
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PUCyHOK 2 - MopsigoK npoBefeHust Knaccudmkaumm UMnybCHbIX N1a3epoB

MpnmevaHue 1- MoxeT OblITb YCTAHOB/IEHO 60Nee Of4HOrO YC/I0BUA AN1S ONpefesieHus Knacca annapa-
Typbl. Hanpumep, B gnanasoHe anvH BosaH 400-600 HM HM TEN0BOR, HWU hoTOXMMUYeckuii npegen (Kaxablit ¢ ux cob-
CTBEHHbIMU YC/IOBUSMU M3MEPEHUIA) He JO/MKEH OblTb MPEBbIWEH A5 NPUMEHSAEMOro kiacca. Takke, ecnu annapaTty-
pa MMeeT WMMY/bCHbIA BbIXO4, HW OOVMH U3 TpexX npeaesnosB (OAMHOYHbLIM UMMYAbLC, NOcnefoBaTeflbHOCTb MMMY/bCOB,
CpeaHsAsi MOLLHOCTb) He MOryT 6biTb MPEBbILLEHbI.

MpnmevaHue 2-Ecnu annapatypa He COOTBETCTBYET TpebOBaHUAM kiacca 1 unm 2, To AN OLEHKN U3y-
YyeHus annapatypbl UCMNoNb3yloTca TpeboBaHua knacca 1M wm 2M. Ecnm usnydeHve annapaTtypbl COOTBETCTBYET Tpe-
6oBaHusAM knacca 1M wam 2M, TO HET HEO6XOAUMOCTIN ONpeaenaTb COOTBETCTBUE TpeboBaHusAM kKnacca 3R.

7 MNapameTpbl Ana pacyeTa JonNyCcTUMbIX ypOBHeVI n3ny4vyeHnsa (amMmccumn)
7.1 OnviHa BOJ/HbLI (A)

7.1.1 OnpepneneHne ANVHbI BOJIHbI

B 60/MbLIMHCTBE C/Ny4yaeB HET HEOOXOAMMOCTM onpenensaTb 3TOT napamMeTp C 60/bLON TOYHOCTLIO.
BoobLie, onTnyeckas onacHOCTb He CBsidaHa CTPOro C AJ/IMHOM BOJIHbI, 3@ HECKO/IbKUMU UCKIYEHUAMN (CM.
pvc. 3):

a) avanasoH 302,4-315 HM: 3a npegenamMmy 3T0ro guarnasoHa 3HauYMTesIbHO M3MEHSTCS napameTpsbl
TinC2;

b) AnanasoH 450-600 HM: 3a Npegenamm 3TOro AvanasoHa ymeHblaetca B 1000 pa3 poTtoxmmuye-
CKas OMnacHOCTb;

C) gmanasoH 1150-1200 HM: 3a npegenamu 3Toro AvanasoHa Tensosas OnacHOCTb YMeHbLUaeTca B 8
pas;

d) 400 HM: Ha gnivHax BOMH 6osble, Yyem 400 HM OMAacHOCTb FNaBHbIM 06pPa3oM OTHOCUTCA K PeTu-
Ha/lbHOW onacHOCTK (ONacHOCTb AN CEeTYaTKW rfasa), a Ha A/IMHax BOMH Kopode, yem 400 HM onacHoCTb
rnaBHbIM 06pa3oM He OTHOCUTCH K PETUHA/IbHOW;

e) 1400 HM: Ha AnuHax BOMH 6onbwe, yem 1400 HM ONacHOCTb F/laBHbIM 06pPa3oM He OTHOCUTCH K
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peTuHanbHOl, a Ha ANuMHax BONH Kopoye, yem 1400 HM ONacHOCTb [NaBHbIM 06pa3oM OTHOCUTCS K
peTUHasbHOM.

bbicTpoe M3MeHeHue

AMK ¢ anvHoi BoAHbI [nnasoH peTnHanbHON (hOTOXUMMUYECKOA ONacHoOCTU

(TennoBas onacHOCTb BO3HMKAET MpW AOCTaTOYHOM
3KCNOo3nUMn ans Bcex AAMH BONH 6onee 400 HM)

JNunHa BONHbI, HM

600 800 1000 1200 1400
[1ana3oH peTMHanbHOW 0MacHOCTU

["paHnybl granasoHa
afANTUBHOW ONacHoCTU

PuUcyHoK 3 - BaXHble ANIMHbI BOJH W AuMana3oHbl AJINH BOJIH

[ns y3koro nasepHoOro ny4yka BMOJIHE AOCTATOYHO CBEAEHWIA O ANNHE BOJIHbI, YCTAHOBJ/IEHHbIX NPOU3-
BOAWUTENIEM, U B 3TOM C/lyyae He paccMaTpuBaloTCsA NOJIOXEHUSA, yCTaHOB/IeHHble B yacTax 7.1, a Takke 7.2
n7.3.

Ecnn BO3MOXHbI AuanasoH AJIMH BOMH (U3MeHSAWWACca OT M3AeNnus K U3genuio) B 3HauYuMTesbHOe
4yncno pas mnpeBbllWaeT guanasoHbl, yCTaHOBMEHHble B 1), 2) nnam 3), To MOXeT BObITb MCNOMb30BaHA WK ca-
Masi onacHas (camas KopoTkas) AJiIMHA BOJIHbl MAM MOXeT OblTb M3MepeHa A/NIMHA BOJIHbI ANS JAHHOT0 W3-
nenusa.

B gnanasoHax 1), 2) unmn 3) MoxeT noTpeboBaTbCA NNHENHO-TOMAaHHOe CyMMUpOBaHWe ANs onpepje-
NeHns npegena Ha pasNnyHbIX A/IMHAX BOMIH U ONpefeneHve AONW, BHOCMMOW 3TOW AAWMHONW BOMHBI. [e-
Ta/iIbHO 3TO paccmMoTpeHo B 7.2.1 n 7.3.

[lononHNTeNnbHO paccmaTpuBalTCA OMNACHOCTU, KOTOPble AO/XHbl ObiTb y4TeHbl COBMecTHO. Hanpu-
Mep, MHOXECTBEHHble 3MUCCUUN C ANINHOW BOJIHbI Kopoye, yem 400 HM, waum AAUHOK BOJHbI Mexay 400 u
1400 HM, unun 6onbwe, 4em 1400 HM paccmaTpuBaldTCss B COBOKYMHOCTM. OnacHOCTM CyMMUpPYKTCSa ANns
LIMPOKOMOJ/TOCHBIX MM MHOXECTBEHHbIX 3MUCCUI B Npejenax Kaxaoh ob6nacTtu, n AO/MKHO 6bITb NPUMEHEHO
NMHEeHO-TOMaHHOEe CyMMUpPOBaHWe, Kak yCTaHOB/AeHO B nogpasgene 8.4 M3K 60825-1 nepeuncneHue b). B
cnyyae, ecnu usgenue usnay4vaeT AAWHbI BOSIH B ABYX M3 3TUX gmana3oHoB (Hanpumep, 700 HM 1 1500 Hm),
paccmaTpuBalTCa ABE AJ/IMHbI BOJIHbI, MCNOMb3ys COOTBETCTBYKWLWWNIA AAS KaXAOW AAWHbI BOAHbl AMNW. B
uensax knaccugukayum npumMeHstoT 605ee BbICOKMIA Kiacc.

[nsa na3zepoB C BO3MOXHbIM Anana3oHOM AJINH BOJIH WAW LWMPOKOMOSIOCHBIM CMEKTPOM, BKAKYAKLWUM
OVHbI BONH 60nbwe 1400 HM w/vunu meHbwe 400 Hm, ypoBHu AMN A0/KHBLI 6bITb CNeuManbHO NpoaHanu-
3upoBaHbl. OnacHOCTM U 3 ekTbl pasNnyHbl NpUM AAWHAX BOJIH BblWEe WM HUXKE YKa3aHHbIX MOPOroBbIX
OANVH BOMH. Mpu OTHeceHun annapaTypbl K JAHHOMY KfacCy MOLWHOCTb WM 3HEPIrUs B KaXAOW cnekTpasb-
HOW o6nacTn AofxHa 6biTb MeHblle, YeM COOTBETCTBYHLWMIA ypoBeHb AMN.

7.1.2 OnacHble gna rnasa guanasoHbl

TennoBas onacHOCTb CyLW,ecTByeT Npu AOCTATOYHOW 3KCMO3NLWU Ha BCeX ANMHax BOMAH cBbiwe 400
HM.

PeTuHanbHasa oToxMmuyeckas onacHOCTb paccmaTpuBaeTCs TOMbKO B AuMana3oHe A/UH BOAH oT 400
[0 600 HM 1 Ans BpemMeHu akcnosuuyum 6onee 1 c.

OnacHble gnanasoHbl AJIMH BOJIH NPUBELEHbl HUXE:

- Avana3oH 180-400 HM: onacHOCTb rf1aBHbIM 06pa3oM POTOXMMMUYECKas M He peTuHanbHas A5 3KC-
nosnumm CW (HenpepbiBHOTO M3Ny4YeHWs) n Tennosas A8 MMOyAbCHOW akcnosmuymm (MIOK 60825-1 He pac-
cMaTpuBaeT ANNHBI BOAH Kopoye, yeM 180 Hm);

- Avana3oH 400-600 HM: B 3TOM Auana3oHe AOJIKHblI ObiTb yUTeHbl kak TensoBas, Tak u poToxumuye-
ckas onacHocCTb. [119 POTOXMMMYECKON OMAaCHOCTW He y4YuTbiBaeTCA M3NyyeHue NpPOoAO/IKUTENIbHOCTbIO Me-
Hee 10 ¢ (mnm 1 c gna guanasoHa AAuH BosH 400-484 HM C BUAUMbBIM pasMepoM MCTOYHMKA Mexay 1, 5 u
82 mpag);

- ananas3oH 400-140 HM: AManasoH peTWHaNbHOW 0MacHOCTW, OMACHOCTb AR ceTyaTKn AOMUHUPYIO-
was;

- pnanas3oH 1400 WM - 1 ™MM: Ha AnvMHax BOAH 6onee 1400 HM rnybuHa MNPOHWKHOBEHMUS

7
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paspyLiaowero u3ny4eHus HaMHOro MeHbLue, Yem Ha AnuHax BonH 400 — 1400 HM. OnacHOCTbL Tennosas,
HO rNaBHbIM 06PA30M He OTHOCALLIAACA K ceTyaTke rnasa.

7.2 MHOroBOSIHOBbIE UCTOYHUKHN

TepMUH «KMHOFOBOMHOBOW WUCTOYHMK» OTHOCUTCA K UCTOYHMKAM, KOTOpbIe U3ny4aloT ABe unu bonee
AUCKpETHbIE ANWUHLI BOMHLI. Jlazepbl, usnyyaiowpe MHOXECTBO ANWH BOSH, OTHOCATCA K 9TON KaTeropuu.

Nasepbl ¢ umnynbcamu uanydenus kopoye 100 C MOryT UMeTb OTHOCUTENbHO GONBLLLOW CNEKTp Uc-
nyckaembiX ANUH BONH. CNEKTp ANUH BOSH 3TUX Na3epoB AOMKEH OLIEHUBATLCA COrNacHo 7.3, ecnu ypoBHU
AN unu MB3 pasnuyatorcs 6onee, yeM Ha 10 % ana auana3soHa ANUH BOSH NasepHOro umnynbea.

7.2.1 O6nacTb 0AMHOYHOI OMacHOCTH.

[nA HEeKOTOPbIX MCTOYHUKOB C Pa3NUYHON ANMHOW BOMHbI, U3NYYEHNE KOTOPbIX OKA3biBaeT OAUHAKO-
BbIli TUN ONACHOCTH, AOJDKEH ObITb YCTAHOBNEH BECOBOW KOA(hULIMEHT ANS onpeaeneHus, COOTBETCTBYET
nu annapartypa 4onycTMMOMY YPOBHIO uIu BbixoguTt 3a npeaensl AN gaHHoro knacca. Ans eanHWYHON
ANUHBI BONHBI MOTYT ObITh YCTAHOBNEHBI CEAYIOLME KPUTEPUK:

Ecnm P, < OMNWN, TO nsgenue He npeBbilLAET YCTAHOBAEHHOrO ANA COOTBETCTBYIOWEro knacca npe-
aena.

rae Py — M3MepeHHast MOLLHOCTL (MNU 3HEprus, Unu Apyras KONUYECTBEHHAA XapakTepucTuka), a
AOMNW - npeaen knacca N0 MOLUHOCTU (UMK NO SHEPrUU, NN NO APYrow KONWYECTBEHHON XapaKTepPUCTUKE).
3710 MOXET ObITb ChOPMYNMPOBAHO MO APYIroOMY, Kak:

Ecnm P,/ ONU < 1, TO u3genue He NpeBbILLAET YCTAHOBNEHHOTO AN COOTBETCTBYIOLWENO Knacca
npeaena.

Takum xxe 06pa3om MOryT ObITb ONUCAHBI KPUTEPUU ANS ABYX ANWUH BOJH:

Ecnm P,y (M) ONUA,) + Py (W) ONUA,) < 1, TO usgenue He npesbilaeT yCTAHOBAEHHOro Ans
COOTBETCTBYIOLLEro Kracca npezaena.

Mpu yncne anuH BONH BonbLUe ABYX 3TOT pacqeT MOXeET ObiTb NPOBEAEH Kak 06LLyee CyMmMupoBaHUe:

Ecnu ¥ [Paw (W) OMUA)] < 1, TO uspenune He NpeBbiaeT YCTaHOBNEHHOMO

i=123...

Ans COOTBETCTBYIOLLErO Kracca npegena.

OTOT KpUTEPUii NPUMEHAETCH OAHOKPATHO K OAHOMY TUMY ONACHOCTM (T.€. (pOTOXMMMYECKAA U TENNo-
Basi ONACHOCTU paccMaTpUBalOTCA OTAENLHO).

MpnmevyaHune 1—HecMOTpA Ha TO, YTO 3HAYEHUS YPOBHEN TEMNOBOWA ONACHOCTU pasnuyaloTcsa ANA BU-
Avmoro fuanasora (400-700 HM) 1 anga GnuxHero uHdpakpacHoro gnanasoHa (700—-1400 HM), 6a3zoBble BpeMeHa (unu
NPOAOIMKUTENBHOCTL 3MUCCUN t, UMW pacYeTHbIA NapaMeTp 72) oAMHaKoBbI. [103TOMY NPUMeHAETCA NpUBEAEHHas Bhille
dopmMyna cymMMUpoOBaHUA .

7.2.2 Oge vnu Gonee o6nactu onacHoOCTy

Ecnun nzgenve nany4aet aBe pasHble ANMHbI BOSHbI U OHWU HAXOAATCA B pa3nuuHbIX obnacrsx onac-
HocTu (HanpumMep, A1 = 300 HM 1 A, = 430 HM), TO KXKAYIO ATIMHY BOSHbI HY)KHO pacCMaTpPUBaTb OTAENLHO:

Ecnn Py (A1) < ONNUA) n Py (A2) < OMU(A,), TO nsgenue He npeBbIWAeT YyCTAHOBNEHHOIO ANs COo-
OTBETCTBYIOLLErO Kracca npegena.

Ecnn no6oe n3 3TUX YCrioBUiIl HE BLIMOMNHSAETCS, TO AO0MKHO GbiTh MpoBeAeHO cpaBHenue ¢ MU,
yCTaHOBIEHHOro Ans 6onee BbICOKOro knacca.

7.3 LUMPOKONONOCHbIE MCTOYHUKMN

HekoTopble nasepbl (Hanpumep, nasepbl C yNbTPaKOPOTKUMKU UMNYNbCAMU) UMEIOT CYLLECTBEHHYIO
LUMPUHY CreKTpa uanyyeHus. B pesynbrare aToro nx knaccudmkauusa tpebyer oueHkn Gonee yem oaHOM
cnekTpanbHoOi obnacru.

7.3.1 CnekTpanbHble obnactu ¢ ManbiM uameHeHnem ArNMA ot AnuHLI BOSHbI

Ecnu cnekTp UCTOYHMKA U3Ny4YEeHMs HE BKIIOYAET Mo0ylo M3 cnekTpanbHbiX obnactei 1), 2) unu 3),
UNN KPUTHMYECKUe AnNuHbI BOMH 4) unu 5) (cM. 7.1), pacnpegeneHme MoxeT ObiTb annpoKCUMUPOBAHO eAuH-
CTBEHHOWN ANIMHON BOSHbI.

1) Ecnu OMNU He usmeHsAeTca B 3aBUCMMOCTU  OT ASIMHBbI BOSMHbI, TO BbIGOP NGOl ANWHLI BONHLI B
npeaenax cnekTpa u3ny4eHusl SKBUBaneHTeH.

2) Ecnv OMNA meaneHHo U3MEHSETCS B 3aBUCUMOCTM OT JfIMHbI BOSIHbI U CMIEKTP UCTOYHMKA U3Nyye-
HWSA ANWH BOSIH HaxXoAUTCSl B OAHOM CneKTpanbHOM AMana3oHe B OrpaHUYMUTENbLHOW Tabnuue, TO MOXeT
ObiTh paccunTaH Npeaen NMKOBOro 3HAYEHUS! UK LIEHTpa pacnpeaeneHus, Bkniodas Gonee KopoTkue AnNUHbLI
BOJSH, cooTBeTCcTBYOWME 10 % NUKOBOrO 3HAYEHMA pacnpeaerneHns UHTEeHCUBHOCTU u3nydenus. Ecnu QMU
OTNMYAETCH MeHbLUe, YeM Ha 1%, TO MCMOMb3YIOT MUKOBOE UMW LIEHTpanbHOe 3HaYeHWE ANUHbI BOMHBI.
8
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KoHcepBaTuBHbIN NOAX0A pacCcMaTpuBaeT WUCNONb3oBaHue 6onee orpaHUYeHHbIX AMMH BOTH.

7.3.2 CnekTpanbHble 06nactu ¢ 6osbwmm nameHenmem OMW oT anuHbl BonHbl (302,5-315 HM, 450—
600 HMm 1 1150-1200 HMm)

ECnu nCTOYHMK N3NYYEHUSI UMEET HEKOTOPbIE UMK BCE CMEKTPbI U3NYYEHUs, HAaXoaALLMeCs B Tpex 06-
nacrax, B KOTOPbIX NpeAesbl 3HAYUTENLHO 3aBUCAT OT AJIMHLI BOMHbI, TO MOXHO UCNONbL30BaTh ABa METOAA
pacueTa.

1) Paccuutbisatot AN, ucnone3ysa HaumeHbLUYIO ANWHY BOSHbI COOTBETCTBYIOLWEN obnacTtu. OaHako
AN ana 6onee KOpOTKWX ANWH BOMH Yalle Bcero 6onee >ectkue, Yem OMN ansa 6onee ANMHHBIX BOTH, U1
MOXET ObITb MCNONb30BAH 3TOT MPOCTOW U KOHCEPBaTMBHBI MeTod. OfHAKO B pesynbTare pacyeTa MOXeT
ObITb NMOJyYEH M3NULLHE XECTKUI npegen. Ecnu paccuutanHbli AN npuemnemslii (Hanpumep, Npeanono-
XUTENbHO M3aenne OTHOCUTCA K Knaccy 1 MCXoas U3 aToro MeToaa), ToO HET He0BX0AUMOCTH B AanbHERLLIUX
pacueTax.

2) BbluncnaT cymMMy criaraeMbix, NOMyYEHHbIX B pe3ynbTaTe AeNeHUs M3MEePEHHbIX MOLLHOCTEN HA
AMNW, aenaowpmxca pyHKUMAMU AnWHBI BOMHbI. cnonk3ytoT obLee cymmupoBaHue cornacHo 7.2.1.

Mpeanonoxum, HanpuMmep, YTO UCTOMHMK C TPEYrofibHbiM CREKTpanbHbIM pacnpefieneHnemM MMeeT
MUHUMAIBHYIO ANWHY BOMHBI 400 HM, NMUMKOBOE 3HayeHue 460 HM U MaKCUMAarbHYIO ANUHY BOMHbI 520 HM.
AN ana auana3ona BonH 400-450 HM ABNSIETCA NOCTOSIHHBLIM. [N ANuH BonH Bbilie 450 um AN yeenu-
YMBAETCA IKCMOHEHUMANbLHO C KOAPDULUMEHTOM Cs .

Ecnun 3HavyeHue

Pau (400 HM < A < 450 Hm)/ANN(400 HM < A <450 HM) + T [Prew W)/ OAMAN)] < 1,

450< Ai< 520 Hm

TO npumeHsemblii AN He npesbiLeH.

7.3.3 CnekTpanbHble 06nactu, cogepxaLume rpaHudHbIe TUNbI OnacHocTe (0koso 400 HM 1 1400 HM)

Ecnu cnektpanbHOe pacnpeaeneHue usnyyeHusi annapatypbl BKMIOYAeT rpaHudHble o6nactu onac-
HocTu (400 HM 1 1400 HM), TO U3Ny4eHne annapaTypbl pacCMaTPUBAETCA HE3AaBUCMMO B KaXaoi obnactu.
Mpv Heob6x0ANMOCTW NMPOBOAAT NpoLieAYPbI COrNacHo 7.2.2 u 7.3.2 ANA KaXkaou cnekTpanbHoin obnactu.

7.3.4 Ceepx LUMPOKONONOCHBLIE NCTOYHUKU

TpebyeTca onpeaenaTs MOLHOCTL UAW 3HEPTUIO HA €AUHULY ANUHBI BONMHbI. Ecnn Takas uHdgopma-
LmMsi He NpeaoCTaBneHa u3rotToBuTenem, A0mkHbI ObiTb NPOBeAEHbl CnekTparnbHble U3MepeHus. AT UCTOY-
HUKM HE pPaccMaTpuBaIOTCA B HACTOALEM cTaHaapte. MHgopMauma no U3MEPEHUIO LUMPOKO U3nyYaroLwmx
WCTOYHWUKOB npuseaeHa B [1].

Ecnn nasepHasi annapatypa He u3nydaer paguaumio ArMHON BOSHbI MeHee 315 HM, TO BblYMCNEHUS
MoryT BbITb ynpoLeHbl. Ans aToro Heo6xoauMa cneayowasn uHgopmaLma:

Q) NosiHasi MOLLHOCTb WUNW 3HEPTUA U3NYYEHUA ANUHON BONHbI Mexay 315 HM 1 400 HM, U3MepeEHHas B
cooTBeTCTBUM C TpebosaHuamm M3K 60825-1 ana Tennosbix npeaenos (P, unu Q,);

b) nonHas MOLIHOCTE Unu SHEPrusa M3Ny4eHus ANMHON BOMHbI Mexkay 400 HM 1 700 HM, M3MepeHHas B
cooTBeTCTBUM C TpebosaHuamm M3OK 60825-1 ana tennosbix npeaenos (Pp unu Qu);

C) NOMHas MOLLUHOCTb UMW SHEPrUSA U3NMYYEHUA ANUHOW BONHbI Mexay 400 HM u 450 HM, M3MepeHHas B
cooTBeTCTBUM C TpeBoBaHusmm MOK 60825-1 ans doToxumuyeckux npeaenos (P unu Qp);

d) cnekTpanbHoe pacnpeaeneHne MOLHOCTU UNKU CNEKTpanbHOe pacnpeaeneHne SHeprum U3nyvyeHus
AMUHOI BONHLI 450-600 HM, N3MEPEHHOE B COOTBETCTBUM C TpeboBaHusaMM MIK 60825-1 ans doToxumm-
Yeckux npeaenos [Py(A) unu Qy(N)];

e) crnekTpanbHoe pacnpeneneHne MOLWHOCTU UMK CNEKTpanbHOe pacrnpeneneHne aHeprum UsnyveHus
AMWHOI BOIMHBLI B AnanasoHe ot 700 HM A0 NpeaenbHON ANWHbI BOMHbI, USMEPEHHOE B COOTBETCTBUM C Tpe-
GosaHuaMKU MOK 60825-1 ansa Tennosbix npeaenos [Pe(A) unm Q.(A)].

HecmoTps Ha TO, 4TO Mpoueaypbl MPUMEHSAIOTCA KakK ANs MOLLHOCTHW, TaK U ANs SHepruu, HUXe npea-
CTaBfeH TOMbKO pacyeT moLiHocTu (P):

— BblOupatoT AMU (cornacHo pasgeny 9 M3OK 60825-1 gna hopmyn U UHCTPYKLMWIA NO BbIMUCMEHUIO
npenenos);

— paccuyuTbiBaloT ynbTpaduonetosbi npegen AMNU, u koadhduumeHT R,= P./OMNN,;

— paccuuTbiBalOT BUAMUMbIN Tennoson npeaen AN, u koadpduumneHT Ry=Py/OMNy;

— paccyuTbiBalOT BUAUMBIM oToxMMuyeckui npeaen OMNW, ans auanasoHa gnud BonH 400
HM<A<450 um u ANy ans ananasoHa AnuH BOSH 450 HM < A < 600 HM. CyMMapHBIii KOSPPULIMEHT paccyu-
ThIBAIOT N0 hopmyrne

Rea = Po/ AMW. + 3 [Py (W) / BNWsA)]
450< A< 600 HM

— paccuuTbIBaKOT MHAPaKpacHbli Tennoson npegen AMU.(A) ana avanasoHa anvH BonH oT 700 HM 1
A0 npefensHON ANWHbI BOMHbI. CYMMapHbIi KOS(MULUEHT paccuuTbIBaOT No opmMyne

Re =2 [P (N) / AMU(N)] .
700 HM < Aj < Ayake
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YcTaHaBnuBaeTCcs HU3LLMIA KNacc na3epHoi annapartypsl, A KOTOPOro BLIMOMHAIOTCA BCE Crneayio-
LLME YCNOBUSA:
R.<1,0,
Rp+Re<1,0 m
Re < 1,0.

7.4 BpeMeHHble XapaKTepPUCTUKU UCTOYHUKA

Ecnu nzgenue nanyyaeTt HenpepbIBHO U C NOCTOAHHOW MOLLHOCTLIO, TO NPOBOAUTCS NMPSAMON aHanus.
LomkHO GbITb onpeaeneHo BpeMsa amuccum nubo B COOTBETCTBUM C yCTaHOBMEHHON MOK 60825-1 dhukeu-
POBaHHON ANUTENbHOCTbLIO, MO0 C ANUTENLHOCTLIO, YCTAHOBIIEHHOW B COOTBETCTBUM C pacyeToMm (T.e. Tr
Kak (PyHKLUUSI BUAMMOTO pa3Mepa UCTOHHUKA UNK CTATMBAIOLLETO Yria UCTOYHMKA). 3TO MO3BOSIUT BbIMUCIUTD
cooteeTcTByowmin AN, Ina Takux u3genuin Het HeoBX0AUMOCTU NPUMEHATL MONOXEHUS 7.4,

7.4.1 ACTOYHUKK C OrpaHnYeHHbIM BpeMeHeM BKMoYeHus («ONy)

Ecnu uspgenue mMoXeT usnyyaTb TOMbKO OrpaHWYEHHbI Nepuos BPEMEHU, MEHbLUMA, YeM Ba3ucHoe
BpeMs (ANUTENLHOCTL pPa3sBePTKK), YCTAHOBMNEHHOE ANS COOTBETCTBYIOLWEro knacca B MOK 60825-1, To ans
pacuyeta npumeHumoro OMNW, ucnonb3dyetca Gonee KOpPOTKoe Bpems. bonee KOpoTkMe BpemMeHa aMuccuu
npuBOAAT K Bonee BbICOKMM Mpeaenam nuMKOBOKW MOLLHOCTU. 3TO HEOOXO0AMMO y4UTBIBATbH NPW paccmoTpe-
HuM OMNW gns Bcex BPEMEHHbLIX NPOAOIPKMTENBHOCTEN 40 6a3MCHOIO BpeMeHU Kraccudmkaluu.

7.4.2 V\ICTOUYHUKM C NEPUOANYECKUM MU NOCTOAHHLIM KOIMPAULMEHTOM 3aN0fTHEHMA UMMYNbCa

HekoTopble u3genus cocToAT U3 UCTOYHUKOB, KOTOPbIE MPOU3BOANAT PErynapHbIE UM KOAMPOBAHHLIE
(HeperynsipHble) cepun UMMyNbCOB. HeperynapHble cepuyu UMMNynbCOB MOrYT paccMaTpuBaTbCH Kak pery-
NSAPHbIE, €CNU U3BECTEH MaKCMManbHbIN KOIMMUUUEHT 3anonHeHunsa. B aTom cnyvae koapduymeHT 3anon-
HEHWUs paccMaTpuBaETCs Kak 4acCTb MW NPOLIEHT BPEMEHU U3NYYEHUS UCTOYHUKA.

MMpn anuTensHOCTM uMNynbca 3 MKC K YacToTe cnegosaHus 120 MMNynbCOB B CEKYHAY KOIPDULMEHT
3anonHeHus 6yaeTt paBeH 120x3x10°/1 unn 0,036 %.

[na KoAupoBaHHOM CETU UMMYMLCOB, UCMOMb3YIOLLMX EXECEKYHAHYIO CEPUIO MMNynbcoB u3 120 BO3-
MOXHbIX UMMYNbCOB ANUTENLHOCTLIO 3 MKC Kaxablid, ¢ 50 % creneHbto koguposaHua (50 % nMmnynbLcoB no-
3uynoHupyetca U 50 % He no3uumoHupyeTcs) koadhpuUMeHT 3anonHeHuss OyaeT paBeH 0,5%120x3x10°/1
unn 0,018 %.

Ona nonyyeHus AONONHUTENBHON MHPOPMAaLMK ANa pacyeTa npeaenoB MOXHO o6paTuTbes K Tabnu-
ue 9 MOK 60825-1 (NnpoAo/mKUTENBHOCTE BPEMEHU T;, HUXKE KOTOPOW rpynna MMNynbCOB CYMMUPYETCS).
YacroTa cnegosaHust UMNyNsLCoB, KOAPMUUNEHT 3aNONHEHNUS, KOAMPOBAHHBIN KOAPMUUNEHT 3an0ONHEHNA U
cBedeHus Tabnuubl 9, coaepxawme ceegenusa ana AN, Heobxoaumsbl, Y4TOObLI paccunTaTb aMEKTUBHYIO
MOLLHOCTb UMMYNbCa U NPOAOIMKUTENBHOCTD, @ Talke 3PAPEKTUBHYIO YACTOTY CrneaoBaHWsA UMMNYNbLCOB.

[omkHbl BbITb paCCMOTPEHLI TPU Npeaena:

i) npeaen ans eAMHUYHOTO UMMYNbCA, OCHOBAHHLIW HA LULMPUHE MMMNYNbCA;

i) Nnpegen ansa cpegHei MOLUHOCTM ANA YCTAHOBMEHHOW MM PacYeTHON KracCUMKaLMOHHOW Bpe-
MEHHOI 6a3bl (MPOAOIMKUTENBLHOCTN Pa3BEPTKN);

iii) npeaen gna cpegHen aHeprum MMNynbca B COCTaBE CEPUU UMNYILCOB, NPUHUMAS B pacHET 3Haye-
Hue Cs.

Mepeuncnenue f) nyHkra 8.4 MOK 60825-1 ycraHaBnuBaert, 4To Haubonee xecTkme TpeboBaHus i), ii)
n iii) npumeHatoTca npu onpeaeneHun ONMA ana NOBTOPSAIOWMXCA UMMNYSBECOB UM MOAYMMPOBaHHLIX nase-
pPOB ANA TensnoBbIX Npeaenos ¢ aAnuHamu BonH 400 HM 1 Bbiwe. TpeboBaHue i) nCNONL3yeT NONPaBOUYHLIN
koadppuumneHt ana AN eauHUYHOro Mmnynbca, OCHOBAHHOIO Ha KONUYECTBE MMMYNbCOB, M3Ny4aeMbiX B
TEeYeHMe paccMaTpuBaeMoOli BPEMEHHONW 6a3bl UnM NpPOAOIDKUTENBHOCTL BPEMEHU T, , B 3aBUCUMOCTM OT
TOro, KOTOPbIN U3 HUX KOPOYE.

7.4.2.1 AnuTenbHOCTb MMMYyNbca

CornacHo MOK 60825-1 onuTenbHOCTL MMNYMbCa ONpPeaensaeTca Kak npupalleHne BpeMeHU mexay
TOYKaMKU aMnnUTYAHOW KPUBOMW, COOTBETCTBYIOLLMMMW MOMOBMHE NUKOBOW MOLLHOCTU MMMYNbCa Npu ee BO3-
pactaHum u cnage. Takum 00pa3om, ANUTENEHOCTE UMNYNbCA - 9TO MHTEPBAN BPEMEHN MEXAY TOYKON Ha
BO3pacTarLeM y4acTke KpUBOR, B KOTOpON amnnutyga gocturaet 50 % OT NMKOBOrO 3Ha4YeHUS MOLLHOCTH,
U TOYKOM HA HMCNAZAIOLLEeM y4acTKe KPUBOW, TAe aMnnuTyaa BO3BPALLAETCA K TOMY K& 3HaUYEHUIO (CM. pu-
CYHOK 4).

10
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PucyHok 4 — OnpeaeneHue AnNUTENLHOCTU UMNYIbCA

OnuTenbHOCTb MMNYNbCa t MOXET ObITb TOYHO ONpeAeneHa Npy UCNoJIb30BaHUU U3MEPUTENBHOTO UH-
CTPYMEHTA, COCTOoALEero n3 poTouyBCTBUMTENBHOIO AaryuMka u ocumnnorpada unu nogobHoro npudopa. K
U3MepUTENLHOMY MHCTPYMEHTY NPEAbABNAIOTCA cneayowue TpeboBaHus:

Q) BPeMEHHas UMM 4YacTOTHAsl XapakTepUCTUKA BCEW U3MEPUTENLHOMN Lenu AOomkHa ObiTh AOCTATOY-
HOIM ANSl TOYHOro U3MEPEHUs ANUTENbHOCTY;

b) nsamepsiemoe usnyyeHve AOMKHO ObiTb PABHOMEPHO pacnpeAeneHo Mo akTMBHOW NOBEPXHOCTU
JaTtyMka Tak, YToObl He ObINO HU NOKaNbHbLIX TOYEK HACLILLEHUS, HU NOKaNbHbIX U3MEHEHUIH YYBCTBUTENbLHO-
CTW AaTyuKa;

C) 9HepreTMyeckas 9KCno3uLMsl UM OCBELLEHHOCTb U3JTYYEeHUA He AOSDKHA MPEBbILLaTb MaKCMMarib-
HOrO 3HAYEHWUs!, YCTAHOBMEHHOTO A4NS U3MEPUTENBHOTO UHCTPYMEHTA.

Ons knaccudumkaymm nasepos ¢ €4WHUYHLIM UMMYTNbCHLIM PEXMMOM, PEXXMMOM MOAYNALuK A06poT-
HOCTHU, PEXXMMOM CUHXPOHU3ALMIK MOA N UMNYIIbCHO-NEPUOANYECKUX UITU CKAHUPYIOLLUMX na3epos Tpebyetca
3HaHME ANUTENbLHOCTU UMNYyMbca. B cnydae ckaHupylowero manyyeHust AnMTenbHOCTbL UMNYNbCa AOMKHA
ObITb OnNpeaeneHa BO BCEX AOCTYMHbLIX NOSIOXKEHUSIX pacTPOBOro U3obpaxeHusi. 3T0 He0BXO0AUMO NMOTOMY,
YTO CKOPOCTb My4Kka MOXET OblTb HEMOCTOSIHHOM BAOMb JIMHUM CKAHMPOBaHWS B 3aBUCMMOCTU OT Tuna ae-
donekTopa. na CKaHUPYIOLLMX nasepos, B COCTaB KOTOPbIX BXOAMUT nasep, ASUCTBYIOLLUIA B PEXMME Henpe-
PbIBHOW BOMHbI (CW), ANMTENLHOCTL UMNYNbCA 3aBUCUT OT AMaMeETpa U CKOPOCTU Ny4ka. [ns CKaHWUpyoLwmx
nasepos, B COCTaB KOTOPbIX BXOAUT UMMYMbCHBIA MU MOAYNUPOBAHHLIN nasep, 4actora Moaynsauuu, aua-
METP MyYKa U CKOPOCTb CKAHMPOBAHMA AOIDKHbI ObITh YUTEHbI MPU KnaccuduKkaLuum n3aenusi U BblYMCIIEHUN
BNUTENbHOCTU 3MUCCUMN.

7.4.3 \CTOUHUKN C UBMEHEHUEM aMMNUTYAbI

Ecnu umnynbcobl He M-00pa3Hbie (NOCTOSIHHASA aMNnUTYAa B TEYEHUE BPEMEHU BKITIOYEHUS] UMNYNbCA,
CM. PUCYHOK 5) MOXeT noTpeboBaThLCA AeTarnbHbIA aHanNM3 CTPYKTypbl MMMynbCa.

Onsa M-06pa3HoOro UMnynLca BO3MOXEH YMNPOLLUEHHbIW aHanu3, B KOTOPOM YUYMTLIBAIOTCS TONbKO aM-
nnuTyaa umnynsca A(f) v AnMTensHOCTb UMMyNbea f,.

Ona pononHuTenbHbIX (HECTAHAAPTHbLIX) UMMNYNLCOB MOXET NOTPeOOBATLCA NUHENHO-NOMAHHbINA
aHanu3. PaccmaTtpuBaloT, Kak MUHUMYM, MOJSTHYIO SHEPIUIO B UHTEpBanax BpeMeHu ot t=0pa0t=1f, oT =
Opoft=6HtLu ort=0 po t=t. NpUMEHAIOT OLIEHKY COrnacHo pasaeny 7.4 nocneaosartenibHO KO BCEM M3
YCTAHOBIEHHbIX ANUTENbHOCTEN.
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A(t) TIpamoyronrHu#t HMOyILC Alt) Heperynapumit uMoymisc
# ]

t | | It
t=0 t=tp t=0 t=t; t=t, t=tx

PucyHok 5 — M-06pa3sHbiii 1 HeCcTaHAAPTHLIW UMNYNLCbI

7.4.4 V\ICTOYHMKN C NepeMEeHHbIMU ANIUTENbHOCTAMU UMNYIILCOB UNKU C HECTAHAAPTHLIMWU UMIMYNbCaMK

[na nocneposaTenbHOCTU UMNYNLCOB C NEPEMEHHON ANUTENLHOCTLIO W/KUIKU C NEPEMEHHBIMU aMNU-
TyAamu MOXET ObITb MCNONBb30BAH METOA MHTErPanbHOT0 UMNYNbca BpeMeHu BkroueHusa (TOTP) cornacHo
nepeumncnenus f), iii) pasaen 8.4 M3K 60825-1.

7.5 Yron ctarmBanumAa (a)

BHyTpu obnactu TennoBoW peTUHanbHOM ONAcHOCTU (amanas3oH anuH BonH 400-1400 wm) AMNMU
onpeaensioT B 3aBUCUMOCTU OT yrna CTArMBaHUSA O BUAUMOTO UCTOYHMKA Yepe3 MonpaBoYHbIn KO3dhduLm-
eHT Cg (cMm. Tabnuubl 1-4 M3K 60825-1). dopmyna, ucnonb3yemas ansi pacyetos [N, saBucut ot Benu-
yuHbl Ty, @ T2, B CBOIO 04epeab, 3aBUCUT OT d.

BuAMMBIA UCTOYHMK NpeAcTaBnsieT peanbHbii UM BUPTYarnbHbIi OObLEKT, KOTOpbIM dhopmupyeT
HauMmeHbLUee 3pUTESNbHOE U300paxeHne AN UCXOAHOW OLEHKM pPacnonoXeHUs PeTUHANBHOW OMaCHOCTHU.
Yron cTaruBaHusi BUAMMOrO UCTOYHUKA ONpeAenseTcs pa3mepoM HauMEHbLIEro 3pUTENLHOrO U3oBpaxeHus,
KOTOpOe MOXET MPOu30MTU MOCpPeACTBOM akkoMogauuu rnasa (T.e. nocpeacTBOM WU3MEHEeHMs hOKYCHOro
paccTosiHUA XpycTanuka rnasa). Yron CTarmpaHus BUAMMOTO UCTOMHMKA UCNOMb3YETCA Kak npeaen pasmepa
3PUTENBHOTO U300paXeHUA. Yron CTATMBaHMS — 3TO NIIOCKWIA Yron, NPOTUBOMEXAaLLMii AuameTpy BUAUMOrO
UCTOYHMKA B XpycTanuke rrnasa (cMm. pucyHku 6a un 6b). Yron ctarmBaHms BUAMMOrO MCTOYHUKA MOXKET M3Me-
HATLCA B 3aBUCUMOCTM OT NOMNOXEHUA BAOSb OCK Ny4yka. 3a WCKMIOYEHNMEM MNOBEPXHOCTU U3ny4artenen (ta-
KWX, KaK NOMHOCTbI0 AN Y3HO NponycKatoWwmx Uim oTpaxkatomx ny4dku, unm CU[ 6e3 kpoiek obvekTuea
Unn oTpaxkaTenein), NnonoXeHne BUAUMOro UCTOHHMKA ABMAETCA TaKkke DYHKUMUEN NONOXKEHUSA rnasa B Nydke.

[92]
w
w
=1

o & d tet

Dace 17 mm

PucyHok 6a — Yron ctarmBaHna (Q) n pasmepbl (Sas) BAAUMOro HEKOrepeHTHOro unu AuddpysHoro UCToHHNKa

MpumMedyaHue - pumep nokasbiBaeT rnepegady NpPOXoAALLEro UM OTPaXEHHOro nydka, Auddy3op, Takol Kak
MaToBas NlamMrnoYka, peasibHeId U BUGUMBIA UCTOUHUK.
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PlllcyHOK 6b — Yron ctarMBaHua OCHOBHOro Na3epHOoro ny4vka B 0O4HOM NOJTOXEeHUU B Ny4dKe

MpumedvaHune - Takana CUTyayusa aendaetcqa 6onee cnoxHon, yem Ans NpoOCTOro UCTOMHUKa, M306pa)KeHHOI'O Ha
pUcyHKe Ba, n yron ctaruBaHua U NoNOXeHue BUANMOro UCTOYHUKa, Kak npaBuUIio, U3MEHAKTCA C NONOXEHUeM B Ny4Ke.

PucyHok 6 — lNpumepsbl yrna craruBaHums

Mono6Has MOLLHOCTb UM QHEPIusi, paccesHHan no GonbLIEeMy, YEM PETUHANbLHOE NATHO NPOCTPaH-
CTBY, B GOMbLUMHCTBE CNy4YaeB YMEHbLUAET PETUHANbHYIO ONACHOCTb, KaK BbIPaXEHO B Cs. M03TOMY 310 MO-
eT BbITb BaXHbIM napamMeTpoM ansa cpegHux (1,5 < a < 100 mpaa) v 6onblmx (@ > 100 mpaa) oTAenbHbIX
MCTOYHMKOB W MaTPUYHBIX NCTOYHUKOB. OHAKO AOBOSILHO YAaCTO HE HY)XHO OMPEAENAThb Yron CTArMBaHUS U
k09pdpunumeHT Cs NPUHUMAIOT pPaBHLIM eauHuue. 310 obecneumBaeT Hambonee KOHCEPBATUBHYIO OLIEHKY.
OueHka nasepHol onacHOCTU unu knaccudmkauma Bcerga AOIMKHA HAYMHATBLCA C NPEANONOXEHUA, YTO
3HayeHune koadpmumernta Cg = 1. Ecnu aT0ro gocratoyHo, 1.e. 3Hadyenue AN npeanonaraemoro (npume-
HAEMOr0) Knacca nasepa He MPEBbILLEHO, TO HET HE0GX0AWMOCTU BbINMOSHATL AanbHENLWNI aHanus.

BOnbLWHCTBO OAMHOYHBLIX Nasepos 6e3 MoaMdUKaLMM ONTUKM MyYKa OTHOCATCA K ManbiM UCTOYHU-
kam Cs =1 U NONOXEHUe BUAMMOro UCTOYHUKA HE BAUSET HA Na3epHyio 6e3onacHocTb. Ana 3Tux nsgenum
HET HeoBX0AUMOCTH B PACCMOTPEHUN HIDKEYKa3aHHbIX MONOXEHMI HAaCTOALWEero noapasaena 7.5.

Onsa Hanbornee pacnpoCcTpaHEeHHOro Na3epHoOro ny4yka onpeaesneHne yrna CrsiruBaHusi a U UCMOJb30-
BaHuWe koacpbcdhuumernta Cs > 1 HEe paccmaTpuBalOTCA B HACTOALWEM CcTaHaapTe. OTu Bonpocbl OyayT pac-
CMOTPEHbI B CIieayHoLLEel Nonpaske.

OnsA npocTpaHCTBEHHbIX U3nydartenen, Takux kak Auddy3HO Nponyckalowmx U oTpaXaroLmx nasep-
Hble Ny4kn unm 6apbepHbix CUL (6e3 moamdukaummn onTrukK), MoOXeT ObiTb UCNONbL30BaH YNPOLLEHHbINH aHa-
nm3 cornmacHo 7.5.2.2.

Ocobbiit cnyyaii MaTPUYHbIX UCTOYHMKOB C AONYLLIEHWEM, YTO KaXAblA OTAENbHbIA UCTOYHUK OTHOCUT-
cA K ManbiM (@ £ 1,5 mpag), aHanus npoBoaat no 7.5.3. MNpocTble UCTOMHUKU C HEKPYTOBbIM U3Ny4yeHUeM
UNCTpUpYyIoTCs B 7.5.3.4. HekoTopble cooBpaXkeHusi, KOTOpble NPUMEHSIIOT CneumanbHO AN OLEHKU CKa-
HUPYIOLLMX Nasepos, onucaHel B 7.8.

7.5.1 PacnonoxeHue nepeTsXku nydka

Ons ManbiX UCTOYHUKOB U AN BCEX UCTOMHUKOB NPU NpUHATUM Ce=1 AONYCTUMbIN YPOBEHb U3Ny4e-
HUSA MOXeET ObiTb M3MEPEH Ha NPeaBapuUTENbHO YCTAHOBNEHHOM PACCTOSIHUM OT KOHTPOIbHOI (6a30BOiA)
TOYKM. KOHTPOMbHLIE TOYKK yKasdaHbl B Tabnuue 1, npuseaeHHOn Hwke. B cnyyasax auddy3sHbix unu nony-
NPOBOAHUKOBbIX MCTOYHMKOB MK uanyyatenen 6onbluoi nnowaamn 6e3 moaudukauum onTMKU KOHTPOTbHbIE
TOYKM ANA OnpeaeneHus AoNyCTUMbIX YPOBHEN U3nyvyeHus Tabnuubl 1 A4eNCTBUTENbHbI TaKKe Anst usMe-
peHui cpeaHmX u 60MbLUMX MCTOMHUKOB MPU UCNONb30BaHUU Cg > 1.

Tabnunuya 1—KOHTPONbHbIE TOYKN

Twun nsgenus KoHTponbHEIE TOUKU
MonynpoBoAHUKOBbLIE uM3nydaTenu (nasepHblie | PU3UYECKOEe MONOXEHWe M3NyyaloLlero Kpucranna
Anoabl, CynepnioMUHECLIEHTHbIE ANoabl) (MUKPOCXEMDI)

CkaHupylowee wusnyyeHue (BKMYas nuMHeEWHo | BepwuHa ckaHMpoBaHUsi (TOYKa MOBOPOTA CKaHUPY-
CKaHMPYIOLLME nasepbl) I0LLIEro NyyKa)

JlnHenHbIN nasep dokanbHasa TOYKa IMHUM (BEPLUMHA BEEPHOIO yrna )
BonokoHHO-ONTUYECKUW nasep KoHew, BOnokHa

Ouddy3Hble MCTOYHUKK MosepxHocTb aAuddy3sopa

Opyrue MNepeTshkka nyyka
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MpumeuvaHune 1- ECAM KOHTPOSbHAA TOuKa pacnosioxeHa BHYTPW 3aLLUMTHOTO KOXyxa (T.e. HeT AocTyna)
Ha paccTosiHUM OT camoii G/IM3KOI AOCTYMHOCTM 4yesioBeka 60MblIeEM 4YeM, M3MepeHHoe cornacHo M3K 60825-1, nsme-
peHve JO/MKHO NPOBOAMTLCA B camoli 6/113Koi Touke JOCTyna YenoBeka.

MeToauka OLEHWBAHWUSA PACMOfIOKEeHUsI NepeTsKKM Myuka, NpuBeAeHHas HWXe, MOXeT ObiTb UCMOSib-
30BaHa AN MasiblX MCTOYHWUKOB W FayCCOBCKMX MyykoB. Heo6XOAMMbIM YC/NOBMEM [OCTOBEPHOCTU 3TOi
OLIEHKU SIBNSIETCA BbIMOJSIHEHWE aHanu3a BHe PefnieeBckoit 06/1acTu, rae NpUMeHsieMble ONTUYECKME Jyun
Takve, YTo MOXeT ObITb UCMONL30BAHO AasibHEE MOSIE PACXOAVMOCTH.

MpumeyaHune 2- VHdhopMaLus 0 MECTOMONIOXEHNN BUAMMOTO UCTOYHVKA NpuBefeHa B [2].

BbibepaloT ygobHyo 6a30BYH0 NJIOCKOCTb (OMOPHYIO MJIOCKOCTb) (C YBEPEHHOCTLIO, YTO PacXxogMMOCTb
NocTosiHHa, T. e. 6a3oBas M/IOCKOCTb pacnosioxeHa B AanbHell 30He). OnpefensT yron pacxoxaeHus 0
JanbHeli 30HbI. MNepeTshkka Nyyka pacrnonaraeTcs Ha pacCTOSiHUM TOT 6a30BOI NIOCKOCTU (CM. PUCYHOK 7)

r =d/(2 tg 0/2),
roe - pacctosiHMe oT 6a30BOi MIOCKOCTM [0 BUPTYyasibHOIM TOUKM (DOKyca Masioro UCTOYHMKA.

Yron pacxogumocTu rnons B i
fanbHeit 30He (Q) \

[unameTp ny4yka npv Bbi6paHHOM
YacTU NMKOBOI 3HEPTeTMYECKON
OCBELLEHHOCTU B NI0CKOCTH
oTcueTa

PUCYHOK 7 - PacnofioxeHue NepeTshkki rayCCOBCKOro Myuka

B HekoTOpbIX cayyaax (Hanpumep, A8 MHENHbIX Na3epoB C UWINHAPUYECKMW NNH3AMU WK 06bIY-
HbIX aCTUTMaTUYECKNX MYUYKOB) MOXET NOSIBUTbCHA MHOXECTBO MepeTskek nyyka (4N NUHERHbIX Na3epoB CM.
Tabnuuy 1). O6bl4HbIE acTUrMaTUYECKUE MYyYKN He ABNATCA NPegMeTOM PacCMOTPEHUSA HaCTOSLWEro CTaH-
hapra.

CkaHVpyloLme nyyks aHanusupyTcsa B pasgene 7.8.

7.5.2 MeToabl onpegeneHns yrna ctarmBaHus (a)

CyliecTByeT HECKONbKO MeTOAO0B OonpejeneHnsa yrna CTArMBaHus BUAUMMOrO UCTOYHMKA. PasHble me-
ToAbl obecneyvBaloT pas/IMYHble CTENeHW TOYHOCTU, TPebylT pasnM4yHoro obbemMa NpPoBOAUMBIX paboT K
MUMelT pasHyld CTOMMOCTb. Mcnonb3yemblii MeTog onpefenseTrcsd HeobXOAMMOW CTeneHbl TOYHOCTM, T.e.
npuénmxeHHoctn Kk MB3 wn AN, n B HEKOTOPbLIX CryvasX - CMNOXHOCTbH KoXyxa (kopnyca). Hacrtoawwum
CTaHfapToOM YCTaHOB/IEHbl Criefytowme MeTobl B MOpsAAKe BO3pacTaHuUs CMOXHOCTUA UX NPOBELEHNS:

a) KOHCepBaTMBHBIA MeToA, Bbloupaemblit o ymonyaHuw (7.5.2.1);

b) MeToA, UCNoNb3yemblli ANA NPOCTbIX UCTOYHWKOB, TakMX Kak MOBEPXHOCTHble u3nydyatenn unm ab-
CONOTHO AnddysHble nyykun (7.5.2.2);

C) MeTog npoxogsawero nyyka (7.5.2.3);

d) meTtoq uckycctBeHHoro rnasa (7.5.2.4).

7.5.2.1 KoHcepBaTuBHbI MeToA, BbiGMpaemblii N0 yMOMYaHUo

Ecnu yron ctarmeBaHus a He U3BEeCTEH U OTCYTCTBYeT AOCTYMHbIi MeTOA 9KCNepUMEHTanbHON OLEHKM,
TO MOXET 6bITb chefiaHa npuemsieMas KoJM4ecTBEHHO 060CHOBaHHAasA OLeHKa WM  MOryT OblTb BblOpaHbl
YCTaHOB/IEHHbIE MO YMOJIYAHUIO 3HAYeHUs. 3HayeHne Mo ymMosyaHuoo A4nA yrna crarvsaHusa a = 1,5 mpag,
HWXe 3TOro 3Ha4YeHUs OTCyTCTBYeT m3MeHeHue AMW. Mpu 3ToM 3HauyeHun a 3Havenus C6= 1,0 n T2=10c.
3TOT MeToA pacuyeTa 6e30MacHbIi AN NPYMEHEHUSl, Tak Kak BbIYUC/NEHHbIE Mpedenbl MOryT 6biTb WCKYC-
CTBEHHO 3aHWKeHbl. Kak OTMEYEHO Bbille, 3TO XOPOLWWA CTaHAapTHbIA MeToh, NpUMEHsIeMblli ANns nepsoii
annpokcuMaumm. Yacto HeT HeobXoANMOCTU AenaTb fanbHelWwmnii aHanms.

7.5.2.2 MeTopg, MCnosb3yeMblil ANs NOBEPXHOCTHbLIX M3nyvaTenein unm anddysHbix Ny4ykoB
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[na noBepxHOCTHbIX M3ny4varenen, Takux kak AudpdysHo nponyckarowmx (nepeaarowmx) unu otpa-
XKaKLLMX nasepHeble nydku, unu 6e3060no4Hble (6eckopnycHble) nasepHble Anoabl (6€3 UBMEHEHUSI ONTUKK),
MOXET UCMONb30BATLCA YNPOLLEHHbIN aHanu3. [nsa aTUX UCTOYHMKOB pearnbHbli UCTOYHUK TO Xe CaMOoe, YTO
BMAWMBIA UCTOYHUK, U pa3Mep peanbHOro UCTOMHMKA MOXET MCMONb30BaTbCA ANA ONpejeneHus yrna cra-
rmBaHua. MoaTomy S Ha pUCyHke 6a CTAaHOBUTCA paBHbIM AMAMETPY PearnbHOro UCTOYMHUKA, a Do, aKKO-
MOJALMOHHOE PacCTOSIHUE MeXay MOBEPXHOCTHLIO U3My4aTens U rnasoM CTaHOBUTCSI PABHOW peanbHOMY
pPacCTOSIHUIO MexAy rnasoM M UCTOMHMKOM. Ans onpeAeneHus yrna CTArMBaHWA O MOXHO UCMOMb30BaTb
ypaBHEHMWE, NPUBEAEHHOE HUXKE

a = 2 arctg(Sas/2 Dace) = 2 arctg (dy/2r),

rae  arctg - obpaTtHasa BenuMuMHa TaHreHuMansHOW TPUroHoMeTpuyeckon oyHkuun. Ecnu a sisnaetcs go-
CTaTOYHO ManeHbKUM, TO TPUroHOMeTpuieckas PyHKLMA MOXKET ObiTb YNpoLLeHa:

a=ddJr,
rae  ds - AuaMeTp NOBEepPXHOCTU U3nyyatens;

r- paccTosHUE MeXAy NOBEPXHOCTLIO U3Ny4aTena 1 rna3oM (UM 3MEPUTENbHO anepTypbl).

Mpu ncnonb3oBaHUKM ONTUKK (HANpUMep, COCTABHOW MWH3bI, NPOEKUUOHHON NUH3bI MK pedriekTopa)
BUAUMBINA pasmMep UCTOYHUKA U €0 MONOXEHUE U3MEHSIOTCA. OTO TpebyeT Gonee AeTanbLHOro aHanm3aa, Ko-
TOpPbLIN HE AIBNSETCHA NPEAMETOM PaCCMOTPEHUS HACTOSILLEro cTaHaapTa u OyaeT pacCMOTPEH B CreayoLwmux
nonpasKax.

7.5.2.3 MeToa npoxoAsLlero ny4yka

OTOT MeToA4 OCHOBaH Ha OMTUKE Nnyda, a He BONMHOBOMW onTuke. OAHON BaXHOW OCOBEHHOCTbLIO 3TOro
MEeToAa OLUEHKWN ABNAEeTCA NPUHATUE yCnoBUA, YTO camMO€e onacHoe pacCTosHue Ha6n|o,qum| MOXET ObITb
fonbe 100 mm. JdeTanbHbIli aHanu3 3TOro METOAA He SBNAETCH NpeAMETOM PacCMOTPEHUS HACTOSILLEro
cTaHpapra.

7.5.2.4 MeToA UCKYCCTBEHHOrO rnasa

Hanbonee npAMOW U TOYHbIA METOA OMpeAeneHWst PeTUHaNbHON SHEPreTUYECKON OCBELLEHHOCTU
(cetyatku rnasa) (MCNOMb3yOLUMIA U3MEPEHUE ONACHOCTU MOLUHOCTU UMM JHEPrumu, nonajawowen Ha ama-
METP CBETOBOIO NATHA CETYaTKu rnasa). icnonb3ys MCKYCCTBEHHbIN rna3, npeacTaensiowumii nogobue rnasa
Yenoseka, MOXXHO M3MEPUTL 0NacHOCTb B Auana3oHe ycnosun HabnoaeHus.

TeopeTuyecku rnas 06bIMHO MOAENUPYETCA KAaK TOHKAA NIMH3A, PACMnoSIOKEHHAA BHYTPU POroBoii 060-
NOYKM rnasa, ¢ 9KBMBANEHTHbIM (POKYCHbIM paccTosiHueM (B Bo3ayxe) B AnanasoHe ot 14,5 ao 17 mm B 3a-
BMCUMOCTM OT akkoMmogaumu rnasa. Ceryarka rnasa pacnonaraetrca B 17 mm (2-oi 6a30B0oM NNOCKOCTH) OT
XpycTanuka (NMH3bl) 1 NpeanonaraeTcs, YTo 3TO NPOCTPAHCTBO HAMOMHEHO BO3AyxXOM. POKyCHOe paccTos-
HWe 17 MM COOTBETCTBYET COCTOSIHMIO CMOKOMHOIO rmasa (cpokycupoBaHue GeCKOHEYHOCTH) U (HOKYCHOe
pacctosiHue 14,5 MM COOTBETCTBYET paccTosiHMio 10 CM OT TOYKM aKkOMOAauuun rnasa, T. €. COOTBETCTBYET
HauMeHbLUEMY PACCTOSHMIO, HA KOTOPOM [11a3 MOXET BOCNPOM3BECTU ApKoe udobpaxeHue obvekra. Mmnep-
METPOMMYECKUE U MUONUYECKME FMNasa He pPacCMaTpuUBAlOTCA B HACTOALWIEM CTaHAaapTte. AnepTypa ¢ auna-
METPOM NIMH3bl 7 MM  MOAENUPYET 3pajvok rnasa.

[eTanbHblii aHanNW3 3TOro METOAA HE ABMSAETCH NPEAMETOM PaCCMOTPEHUA HACTOALLEro cTaHaapra.

7.5.3 CocTaBHbIe UCTOMHMKN U NPOCTbIE HEKPYFOBbIE MYYKM

He BCA nasepHas annapartypa UMeeT OAMHOUYHbIN M3Ny4aTenb Un nsnyvatens ¢ KPYroBoin gnarpam-
MOW HanpaeneHHOCTU. [PUMEpPOM COCTaBHbIX WMCTOYHUKOB ABAAIOTCA MHOTOKaHaNbHbIE BOMOKOHHO-
onTuyeckue nepeaaTinku, MynbTu- SreMEHTHbIE 3HAKUM U CUTHANbHbIE YCTPOUCTBA (Hanpumep, cBeTodopbl
U CTpesnku-ykasaTenu) u MynbTUCErMEHTHbIE 3HAKU U CMMBOSIbI. MPOCTble UCTOUYHUKKM (HanpuMep, auddys-
Hble ny4ku u CUL 6e3 moaudmkauum onTUKKM) MOTYT UMETb NPOU3BONbHYIO (DOPMY, HO NETKO pasnuyaemylto,
€CINU OHK ABMAIOTCA FOMOreHHbIMN (0A4HOPOAHBLIMK) (CM. 7.5.3.4).

TeopeTudeckn ANA COCTABHLIX u3nydatenein AOKHbl ObiTb PACCMOTPEHbl BCe KOMOMHaAUUM pa3me-
LeHus ans Toro, 4Tobbl ONpeaenuTb OMacHbIif BApUAHT YCTAHOBKW. EAWHWYHBLIN Manbil APKUI UCTOYHUK
MOXeET ObITb UNN He ObITb Haubonee HeGnaronpUATHLIM crydaeM. TOYHO TaKke BCE BMECTE B3ATbIE UCTOM-
HUKKU MOTYT GbiTb MNK He GbiTb Hanbonee onacHbIMU.

B pencrBuTenbHOCTU HE BCE KOMOMHALMKU AOIMKHBI ObiTb pacCMOTpPeHbl. ECnu BCce MCTOUYHUKU UMEIOT
OAMHAKOBYIO APKOCTb, TO AHANMU3 YaCcTO MOXET ObITb YNPOLLEH.

MposecTn aHanu3 NMHENHOr0 MHOXECTBA ferye, YeM ABYMEPHOro MHoxectsa (maTpuubl). OaHako
BO3MOXHO NPOBECTU ABa pa3MepHbIX aHanu3a, Ytobbl onpeaenuTb CaMblil ONAcHbLIN Cry4an.

7.5.3.1 NMpoueaypa

Mpoueaypy HauynMHalOT C €AUHUYHOIO UCTOYHMKA. B pamkax HacTosawero craHaapra npeanonarator,
4YTO €AMHWUYHBLIA UCTOMHUK BCEraa mManbiii UCTOUHUK (Cs = 1). OnpeaensaloT nocneaoBaTenbHOCTb UCTOMHU-
KOB, KOTOpble ByayT NPoaHanNU3upoBaHbl. [Nsi KaXA0ro BapuaHTa onpeaensioT yron CTArmBaHus KOMOuHa-
LMK UCTOYHUKOB (CM. Aanee no TekcTy). 1o no3sonut paccuutarb AN ana kaxaoro sapuadTa. Ansa aHa-
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nm3a KOMOUHaUUKM MarnbiX UCTOYHUKOB MOSOXKEHUE BMAUMOIO UCTOYHMKA MOXET ObITb annpoOKCUMUPOBAHO
Kak nonoxeHuwe pakTM4yeckoro mMaTpuyHOro UCTOYHMKA (ANA BCEX MONOXEHWUW B MydKax), U hakTuyeckoe
paccTosiHue OTAEerbHOro UCTOYHMKA MCNONb3yeTCa ANA pacyeTa yrna crarusaHus (CM. pUCyHok 9). B pac-
CMOTpEeHWe MPUHUMAIKOTCS TOMbKO MaTpuubl C pasmepamMu B npeaenax nonei 3peHusi, COOTBETCTBYHOLLMX
Omax = 100 mpaa B noGOM HanpasneHuu.

3aTem npoBOAAT M3MEepeHue A0NYCTUMOro U3NyveHusi (MOLLHOCTb, NPOXOAALLAN Yepes U3MEepUTenb-
Hylo Anadparmy, AMameTpomM 7 MM) AN KaXaoh KOMOMHALUM UCTOYHMKOB U CPABHUBAIOT €€ C PaCHETHbIM
OMNW. MNone 3peHna (unu BXOAHAsA yrrnoBas aneptypa) OrpaHWYUBAETCA U3MEPUTENbHON YCTaHOBKOM (McC-
nonb3yloLen anepTypy ¢ NnepeMeHHON 06nacTbio) Tak, UTOObI TONMbKO PACCMOTPEHHbIE ANS KaXAOoro Cry-
Yas UCTOYHUKM YYMTbIBANMChb NPU U3MEPEHMMN MOLUHOCTM (CM. PUCYHKM 8a u 8D).

Mpumep yeTbipexkaHanbHON OAHOMEPHON MaTpuLbl ONTUKO-BONIOKOHHbLIX UCTOYHUKOB G OAMHAKOBOM
CpeaHen MOLLHOCTBIO U PABHbLIMU MHTEpPBanamu npueeaeHa B tabnuue 2. S; — pasmep €AMHUYHOTO UCTOM-
HUKa (B HacTosALEeM CTaHZapTe MpPeanonaraeTcs, YTO eAUHUYHLIA UCTOYHUK ABMAETCA MarsbiM, U NOSTOMY
npuHUMaeTcs, uto o, = 1,5 mpag), r — usMepseMoe paccTosiHue (T.e. pacCTOsiHUE MeXay peanbHbiM MaT-
PUYHBIM UCTOYHMKOM W MPUEMHUKOM (CM. PUCYHOK 8a) Unn peanbHbIM MaTPUYHBIM UCTOYHUKOM U M306paxke-
HWEeM oObekTuBa (CM. pUCYHOK 8b) u A- mexueHTpoBOW pasmep OAMHOYHBIX UCTOYHUKOB (CM. PUCYHOK 9).
Mepen npoBeaeHWEM BBLIMMCIIEHWIA CpeaHeapuPMeTUdYecKoro 3HavyeHust 3amMeTuM, 4to cornacHo MOK
60825-1 3HaueHusa a, U Oy JOMKHbI ObITh BCEraa OrpaHMYeHbl AuanaszoHoM 3HadeHui ot 1,5 mpag ao 100
mpag.

Tabnuuya 2-Marpuua UCTOYHUKOB YETbIpEXKAHANBHASA

Yucno Bugumbiin paamep Yron cTaruBaHus, Mpag ann Honyctumoe
NCTOYHUKOB UCTOYHUKa, MM BbIGpaHHOro nsnydveHue,
knacca, MBT MBT
1 Sy1= Sh1 = So Oy1 = Qpy =04 = Soff Ann, P
2 Sv2 = Sq; Q2 = Syl Ay = SpofT; anun, P,
Sht= Sot+A ap = (O + anp)/2
3 Sv3 = So; Oys = Syafl; Qnz = Spa/r,; AN, Ps
Sta= Sg+2A a3 = (Qvg + an3)/2
4 Sva = So, Olys = Syall; Qng = Spall; ann, P4
Sha= So+3A Qs = (Qyg + Ong)/2

Ecnn MOLLHOCTb U 3HEPrUs pasnMyaloTCs MEeXAy KOHKPETHBIMU UCTOYHUKAMM UIU UCTOYHUKKU pacno-
NOXeHbl HE OAMHAKOBO B MPOCTPAHCTBE, TO YUCMO aHanNU3upyeMbix CriyyaeB yBenuuusaetcs. Hanpumep,
LLUECTb BO3MOXHbIX KOMOUHALMIA U3 ABYX UCTOMHMKOB B COCTaBe YeTbipexkaHanbHON MaTpuLbl UCTOUMHUKOB.
FeomeTpusa n nogobue mexay UCTouHukammu 6yayt onpeaensitb BO3MOXHbIA YPOBEHb YNPOLLEHUS.

BblaeneHue M3 napHbIX BENWYUH AOMYCTUMOro usnydyenus m AN oueHeHHOoro knacca A0MKHO ObiTb
HanMEeHbLUUM U3 BCEX PACCMOTPEHHBIX Crydaes. 3aTem usaenue MOXeT ObiTh KnaccupuumpoBaHo cornac-
HO NPOBEAEHHOI OLEHKE.

7.5.3.2 Komnnekcbl MHOrokaHanbHbIX IMHUIA

Ecnu B cocTaBe KOMMMEKca COAEPXKUTCS N-KaHanoB, TO BCE BApUaHTbI C MEPBOro kKaHana no n-kaHan
[OMKHBbI ObITb PacCMOTPEHbI AnsA onpeaeneHus Haubonee XeCTKoro (orpaHuqMBalowero) npeaena. Ons
NPOBEAEHMUS YIPOLLEHHOW OLIEHKM 0BbIMHO NPUHUMAETCS YCIOBUE, YTO BCE KaHambl UMEIOT CPeAHIon MOLL-
HOCTb U3NYyYEHWNs TaKylo e, Kak kaHan ¢ MakCUMarbHOW MOLLHOCTBIO U3NYy4YeHUS. STO YNPOLLEHNE NPUHATO
ANsi pacCMOTPEHUA B 9TOM MyHkTe. B uHOM cnyuyae, aHanus MoxeT ObiTb 60nee CRoXHbiM, HO BO3MOXHO
npoBeAeHMe OLEHKU, KOTOPOE NO3BONMMT paccuuTatb CaMOE XXECTKOE YCroBUE U OHO He ByaeT upesmep-
HbIM. Ecnv maTpuua AByMepHas (He orpaHudMeHHas pacnonoXXeHUeM TONbLKO NO NPSMON UMK KPUBOI NUHUK),
TO MOXET ObITb PAaCCMOTPEHO HECKONbLKO BapUaHTOB pa3MeLleHuin (KOMNOHOBOK) AN ONpefeneHHoro cpea-
Hero yicna (Mexay 1 u n).

BapuaHTbl, kOTOpblE BYAYT OLEHUBATLCS, ONpPeaensaTcs Nog60poOM pasnU4YHLIX KPYrfbIX anepTyp B
NNOCKOCTU U3nyyeHusi. MMHMManNbLHBIN guamMeTp anepTypbl UCTOYHUKA U3Ny4eHUs BKIOYaeT B ceba oauH
kaHan. MakcumanbHeli AMaMeTp anepTypbl UCTOYHMKA M3NYYEHWS COOTBETCTBYET MOMHOMY Yriy 3axsara
(npuema) 100 mpag npu guameTpe U3MepUTenbHOW anepTypbl 7 MM. OnpeaensaioT a B 3aBUCUMOCTH OT Ba-
puaHTa pasMepoB MaTPUYHOrO UCTOUHMKA U U3MEPSIIOT AOCTYMHYIO SMUCCUIO Yepes anepTypy AuameTpom 7
mMM. CpaBsHusatot O, COOTBETCTBYIOLLMI 3TOMY Yriy @, C NMONYYEHHbIM 3HAYEHWEM AONYCTUMOrO M3ny4e-
HuA. [Jonyctumoe usnyyeHue He AOrkHO npesbiwatb AMNW BbIGpaHHOro knacca ans noGoi BO3MOXHOM
KOMBUHALMKU UCTOYHUKOB.

OnA 03HaKoOMNEHUA C reoOMEeTPUEN M3MEPEHNUA CM. PUCYHKM 8a u 8b. BblMUCNEHUS OCHOBAaHbI Ha yrne
CTArMBaHUA O (AN OUEHKW KOMOMHALMM UCTOYHMKOB). Takum o6pa3om, onpeaeneHue COOTBETCTBYIOLLEro
3HAYEHUA O BaXXHO (KPUTUYHO) ANSi MHOTOKAHANbLHOrO criydas. YUYuTbIBasi, YTO KaXKablA €AUHUYHBIA UCTOYHUK
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paccmaTpuBaeTcsa Kak Manblii UCTOYHWUK, Yron CTATMBAHWS a COOTBETCTBYeT NMPUEMHOMY KOHycy, u3o6pa-
XEHHOMY Ha pucyHkax 8a u 8b (4Ns OAHOKaHa/lbHOrO BapvaHTa NMPUHUMAeMOe MUHUMaNbHOE 3HauYeHue
no ymonuyaHuto a = 1,5 mpaj focTaToyHo).

MaTpuUUHbIA NCTOYHUK MpuemMHbIiA KOHYC MpneMmHUK

anepTypbl

PucyHok 8a - eomMeTpus n3mMepeHus ons SOCTYNMHOIO UCTOYHMKA

Koxyx MaTpUUHBIA UCTOYHMK MpremHuk
M306paxeHune 3ary6i1eHHOro

MaTPUYHOTo UCTOYHUNKaA

JIH3a 0TOBpaXeHUs, Co3naeT 4OCTYNHOE
1306paxeHune yrny6ieHHoro MaTpuuyHoro
UCTOYHMKA

M3mepuTenbHoe
paccTosHue, r n

[NepeMeHHas 30Ha anepTypsbl,
pacnosoXeHHas B MI0CKOCTW N306paxKeHUs

PucyHok 8b - T'eomeTpusa nsmepeHus ans 3arnyb67eHHOro UCTOUHMKa
PucyHok 8 - FeoMeTpuu n3mepeHns UCTOUYHUKA

7.5.3.3 Yron ctaArnBaHua NMHenHol matpuubl

Ons npocToTbl MPUHMMAKT, YTO NUHEelHaa mMaTpuua MAeHTMYHA COBOKYMHOCTU MCTOYHWKOB, pacno-
NOXEHHbIX Ha OA4UMHAKOBOM paccTosHUW Apyr oT apyra. Ecnum niw6oe M3 3TuX ycnoBuii He NpuMeHsieTcsa, TO
aHanus3 ctaHoBuTCA 6osiee CNOXHbIM. Ecnu uHTepBasbl pasfiMyHbl B ABYX HanpaBneHuAx, To napametp [
ctaHoBuTCcA Oxun Ay (CM. pucyHoK 9). 3TOT aHaNM3 NpuMeHaeTca ANS ONpefefieHUus peTuHallbHOlW OnacHOCTK
TONbKO B cnekTpasbHOM anana3oHe 400-1400 HMm.

PrucyHok 9 nnnioctpupyeT kak onpefensaTb Yyron CTATMBaHUA NMHEWHON MaTpuLibl UICTOYHUKOB.

Mpepgnonaras, YTO eAUHUYHbIE UCTOYHUKN ABAAIOTCSA MasibiIMU, Yron CTATMBAHWA paccyuTbiBaeTCcs WUC-
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X048 U3 pasMepoB MaTpUYHOro UCToYHUKa. [leneHne n3mMepuTesibHOro paccToAHUA I (CM. pUcyHkn 8a u 8b)
onpepensieT yron CTArMBaHusa ONs KaXAoro opTOroHasibHOro Hanpas/ieHUs. SKBUBaAJIEHTHOE 3HayeHue yrna
CTAMMBaHWS a BbIYWCNAETCA Kak cpefHee 3HayeHue [BYX OPTOrOHaNbHbIX 3HauyeHuii a s, ay u ah. Tak kak
MoYTN BCE XWUJbl BOJIOKOHHBLIX U ONTUYECKUX WUCTOYHUKOB 3HAYUTENbHO MeHblie 0,15 mMm (cooTBeTcTBYeT
MWHUMaNILHOMY 3HayeHuto a oT 1,5 mpafj Ha paccTosaHun 100 mMMm), TO B pacyeTax 4acTo UCNONb3yeTca MU-
HUManbHOe 3HauyeHue Mo ymonyaHuto. MoaTomy pasmep SO eAUHWUYHON XWUAbl UAN €AUHUYHOTO UCTOYHUKA
noyTu Bcerga npuHumaetcsa paBHbiM 0,15 MM, XOTS 06bIYHO OH MeHblwero pasmepa. CornacHo M3K 60825-
1 nepeps Hayanom cpefHeapudMeTUYeCKOro pacyeTa a MaTpulbl OHO BCerga orpaHuBaeTcs 3HavyeHuem >
amm n < aTax B KaX[O0M OpTOroHasbHOM HanpasneHuun (avunu ah.

)i} paccTosiHue OT LeHTpa 10 LeHTpa;

Sv = BepTuKasnbHbIi pasmep = So (pa3mep OAHOTO WCTOYHWKKA);
Sh = ropusoHTanbHbIl pasmep = SO+ (n- 1) [;

av = Swr;

ah = Shr,

a = (av+ahyz

PucyHok 9 - Buagumblit UCXOAHbIN padMep NUHEWHON MaTpuubl

3HayeHnsa T2 n C6 mMoryT onpefenATbCsa Mo a AN KaXAON KOMOMHALWW UCTOYHUKOB. Mcnonb3ysa atu
3HayeHus n C4, n C7 napameTpbl 3aBuUCALLNE OT ANIVHbI U3/Ty4aeMoil BOJIHbI, MOXHO 6yaeT paccunTtate MU
KaHana. Ecnn oueHnBaemoe NOIOXEHWe HaxoAuTCHA B AajibHEN 30He v npegnonaraeTcs, 4YTO MyYKW OT Kax-
[0ro UCTOYHUKA SABMATCA rayCCoBCKMMMW, TO AMaMeTp ny4vyka OAMHOYHOrO UCTOYHMKA Ha KaX[oMm paccTosf-
HUM MOXeT 6bITb onpegeneH No Myyky pacxogMMocTw, M JONA M3ydyaemol MOWHOCTW, cobupaemas anep-
Typoi guameTtpoMm 7 MM, MOXeT ObiTb paccymTaHa Ha OCHOBe COMpPs)XKeHHOoro napameTtpa (cm. 7.8.7). 3710
MOXeT 6blTb MCNOMBL30BAHO NPV ONpegeneHnun AoMNycKkaemMoi MOLWHOCTU Ha OA4WH KaHan B KaxAolh KombuHa-
UMM U MUHUMWU3aLUN 3HAYEHNSA BO3MOXHOIO XECTKOro orpaHuyeHuns.

7.5.3.4 TlpocToii HEKPYFOBOW MCTOUYHUK

[na npocToro ncTtoyHumka, Takoro kak anddysHbiii nyyok nav CUA 6e3 onTtuyeckoin mogudmkaumm,
n3nyyarowmnin UCTOYHNK NoJO06EeH BUAUMOMY MCTOYHUKY OTHOCUTENbHO M €ro MecTONOJIOXKEHUA, U pasmepa.
[o cux nmop NpMHMUMaNUCb BO BHUMaHWE KPYroBble CMMMETPUYHbIE WCTOYHWUKU. ECnn UCTOUYHUK HEKPYrosoi,
ahheKTUBHBIN Yyron cTaruBaHnsa onpegenserca Tak

axty = (ax + ay)/2,

roe ax n ay- yrnbl CTarmpaHua B ABYX OPTOroHa/ibHbIX HanpaB/1eHNAX, KakK NokKa3aHO Ha pUCyHKe 10.

Mepen Havyanom pacyeTa cpefHero 3HayeHusa yrona cTArMBaHuA, KOTOprVI 6onble, 4yeMm aTax , Uau
MeHble, 4eM aTT , A0J1)KEeH OorpaHnymBaTbCA 3Ha4YeHNAMN aTaxX WUIN aTT COOTBETCTBEHHO.

Ana nNpAMOYrosibHOr0 MCTOYHWKA 3HA4YeHUA yrna CTArMBaHuUsA ax U ay CoOOTBEeTCTBYHOT ,EI,I'II/IHHOI7I n Ko-
pOTKOVI CTOpOHEe pea/lbHOIo NCTOYHUKA.

ANna 3aNAMNTUYECKOro UCTOYHMKA 3HAYEeHUA yrna CTArmBaHWA ax U ay COOTBETCTBYHOT YyABOEHHOMY 3Ha-
YeHU 60NbLWON U ManoW nonyocwu annunca.
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PurcyHok 10 - 3dhhekTUBHBIA yron CTArMBaHNA NPOCTOr0 HEKPYroBOro MCTOYHMKA
7.6 MpoAo/MKNTENBHOCTb AMUCCUN

B M3K 60825-1 [n. 8.4, nepeuyncneHne €)] npuBeAeHbl TPU BapuaHTa Knaccudukaumm BpeMeHHOM
6a3bl:

a) 0,25 ¢ ana pavH BOMH BUAMMOrO AvanasoHa Ana knaccos 2, 2M v 3R;

b) 100 c npUMeHseTCA ANA BCEX C/lyYaes, 3a UCK/IIOYEHNEM YyKa3aHHbIX B NEPEUNCNIEHNAX @) U C);

c) 30 000 c Ana HaMepeHHO AJ/IMHHOTO BPEMEHW HabMAeHUS.

VcknoyeHne cywecTByeT AN AnanasoHa peTuHabHoW onacHocT 400-1400 HM M TONbKO Ans Ten-
NoBoW onacHocTu. Ecnn napameTp T2yka3aH B COOTBETCTBYHLLE rpache Tabnuupl, cogepxallein hopmynbl
pacueTa npefenos, TO paccuUnTbIBAOT T2 U UCMO/Ib3YIOT €70, eC/M OH NoAXoAWT. 3HauveHue T2HaxoauTcs B
AnanasoHe oT 10 ¢ AN MasblX UCTOYHWKOB A0 3Ha4YeHWs no ymonyaHuio 100 ¢ gns 60/1bwNX UCTOYHWKOB
[cm. M3K 60825-1, nyHKT 8.4, nepeuncneHue f)].

7.7 YCNoBuUs U3MepPEeHNit

CornacHo Tabnumue 10 M3K 60825-1 ycnoBus UsmepeHns BKIKOYAlOT:

a) AnameTp U3MepuTenbHOl anepTypsl;

b) paccTosiHMe Mexay U3mepuTesibHOW anepTypoil U UCTOYHMKOM WM BUAMMBIM  UCTOYHUKOM;

C) NPWEMHbIA Yron YCTPONCTBA U3MEPEHUSI U3NYYEHWS;

d) npegenbHblli yron amuccun (pacxoxaeHve WM Yron CTArMBaHus BUAMMOIO WCTOYHMKA) M3Mepsie-
MOrO U3/lyYeHus.

[o/KHbI 6bITb NPUHATBEI Mepbl 418 OrpaHNYeHns U3MepsemMoro U3flydeHus WU3flyyeHnem B [/TaBHOM
nyyke. J/lilo6oe BHeOCeBOE W3/yYyeHWe, JocTuralmolee NPUEMHUK Yepe3 OTPaKeHWe U paccesHne OT NoBepX-
HOCTel HensmepseMmbIX YCTPONCTB, AO/IKHO ObITb UCK/OUYEHO.

Tak Kak MakCumasibHbli NPUEMHbIA yron Ans nsMepeHns usaydeHuss 100 mpag, TO Npu M3MepeHun
60/1bLUNX NCTOYHUKOB (a > 100 Mpaf) aHeprus OT NGO YacTW UCTOUYHUKA BHE 3TOrO Yrna He AOJ/HKHAa cobu-
parbcs.

Yron cTtarmBaHmsa BUAMMOIO UCTOYHMKA ONpeaenstoT Ha paccTosHuM 6onbwem wnm pasHom 100 mm oT
BMAMMOrO MCTOYHMKA MPU OLEHKE COOTBETCTBUA YC/0BUKO 2 Tabnuubl 10 MOK 60825-1. Ecnm BUAMMBIA UC-
TOYHMK pacrnosiaraeTcs Ha paccTosHun 60/bLleM, YeM ycTaHoBneHO B MOK 60825-1, oueHka Ans ycnosus 2
[O/MmKHa 6bITb NpoBeAeHa B Gnwxkaiilei Touke gocTyna yenoBeka.

[na oueHkn cooTBeTcTBMA ycnosuio 1 Tabnuubl 10 MK 60825-1 cOOTBETCTBYHOLLEE PacCTOSIHUE CO-
CcTaBnseT 2 M OT GAvKailwen Toukn focTyna yenoseka. Ecnvm npu pacuete 3HadeHus koadpdmuymeHta C6 >
1 ncnonb3yeTcsa Yron CTArMBaHus, TO AO/KHbI OblTb PACCMOTPEHbI BCE PACCTOAHWA ANA ONpefesieHuss Mak-
cMManbHo onacHocTu. OueHka, NpoBoAMMAas NpU HEKOTOPbIX YCNoBuAX 1, npegnonaraeTr YMHOXeHue
3HayYeHusa yrna CTArMBaHusa Ha Ko3MUUUEHT 7 4NnA pacyeTa yBesIMYeHHOro n3obpaxenus. [na atux cnydva-
eB Ans ycnoBusi 1 MakcuMasbHbIA yron, Bbille KOTOPOro niazepHast aHeprus obs3aTesibHO A0/MKHA GbiTb CO-
6paHa, fomkeH 6bITb (100 mpan)/7 = 14,3 mpag. OgHako KO3IhPULMEHT YMHOXEHMSA MOXET ObiTb MEHbLLE,
yeMm 7 (cm. pasgen 9 M3K 60825-1 gns nonyyeHus 60bLueid nHhopmaumm o KoL MEHTE YMHOXEHNS).

7.8 CkaHupyoLwne nyyku
Bo MHorux cnyvasx npegnonaraercs npuMeHeHne npocTbix pacyeToB npu C6=1 n ANUTENBLHOCTU UM-

nynbca, COOTBETCTBYIOLLEN ANUTENLHOCTM NPOCMOTPA Nyyka uYepes MOSHY U3MepPUTENIbHYI0 anepTypy Ha
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pacctosHun 100 MM OT BEPLUUHbI yrfia CKaHWPYIOLWero nyyka, NoAyYeHHylo B pe3ynbTaTte knaccudukauum B
COOTBETCTBMM C TpeboBaHUAMMU K u3genun. Ecnu xenatenbHO UMeTb HaUMEHEe XecTkuii npegen, ata
yacTb HacTosiLero crtaHgapTa onucbiBaeT B 06WMX YepTax MeToh, onpeaenstownini 6onee TouHblii 4NN,
KOTOPbIA MOXEeT MNO3BO/INTb YCTAHOBUTb 60/iee HU3KYK Kaaccudukauuio uam 60/blyl BbIXOAHYH MOLL-
HOCTb - MpK TOW Xe knaccudmkaumm.

MpnmeyvyaHne - KakykasaHo B 9.3 M3OK 60825-1 crtaHgapTa, ycnosua 1 v 2 He NPUMEHSIOTCA 1A CKaHU-
pYyOLLMX My4KOB.

7.8.1 CTtauuoHapHblii yron ctarmeaHusa (as)

Ecnu gonycTuTb, 4TO cKaHupylLwas cuctemMa HeucnpaeBHa W rna3 cOoKyCMpoBaH Ha onpefesieHHOM
paccTosiHuM Z, TO CTaUMOHAapPHbIA yron cTArMBaHMA CTArMBaeT yron nyyka gmameTpom (d) Ha paccTtosiHum Z.
PucyHok 11 nokasbiBaeT ONTUYECKYI0 CXEMY PacrnonoXeHus ANA HEeUCNpaBHON CKaHMpYyOLW e cuctemsl, rae
NosIOXeHNe TOYKW, KoTopas m3obpaxaeT rnas, HaxoAUTCSA BHE BEPLUNHbI CKaHUpPYOLWero nyyka

as=d/Z,

roe d- pguameTp nyuka B Touke hokyca rnasa;
Z - paccTosiHMe OT W3MepuUTesibHOW anepTypsl 40 TOUKM (hoKyca rnasa.

MpumeuvaHne 1 - lpodunb 3HEPreTMHECKON OCBELLEHHOCTU N306pakeHMs Ha ceTyaTke rnasa npsMo
nponopumnoHaneH NpoduIo 3HEPreTUYeCcKo OCBELLEHHOCTU Nyyka B TOUKE akkoMoAauuu TONbKO Korfja Bce nyun, dhak-
TMYecKn hopMupyloLLMe My4yoK, BXOAAT B aneptypy avadparmel AP. B MHOM criyyae, MOAeslb «UCKYCCTBEHHOMO rasax»
UM 3KCNepuMeHTasIbHas YCTaHOBKa [0/IKHA OblTb MCNOb30BaHa AN1a onpefeneHus yrna cTaruBaHus.

MpumevyaHune 2 - [uameTp fyuka onpegenserca B COOTBETCTBUMM ¢ MIK 60825-1, Hanpumep, MOXeT
ncnonb3oBatbcst AnameTp des, oxBaTbiBawWwMii 63 % 3Hepruu. [1s rayCCOBCKOTO Myyka 3TOT AMamMeTp paseH 1/e
(36,8 %) (e =2,7183; 1/e = 0, 367877).

PucyHok 11 - M3o6paxeHne cTauMoHapHOro BUAMMOIO UCTOYHUKA, PACMOIOKEHHOrO Ha pPaccToOsHUU OT
BepLMHbI CKAHUPYIOLLEro Myuka

7.8.2 [AnuTenbHOCTb umnynbca ckaHupoBaHusa (Tp

OnTuyeckass cuctema, Kotopas CkaHuMpyeT nMpu ABYyX pasnuuHbix BpemeHax (0 u U), cooTBeTCcTBYIO-
WMX AOCTUXEHWIO LEHTPOM Myyka KpaeB M3MepuTesbHOW anepTypbl (AP), n3o6paxeHa Ha pucyHke 12.
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PucyHok 12 — N3o6parkeHne ckaHUpoBaHWsi BUAMMOTO UCTOYHUKA, PACMOJSIOKEHHOTO HA PACCTOSHUK OT
BEPLUMHbI CKAHUPYIOLLETO Ny4Ka

MpumMmedaHne —BNeMEHT CKaHUPOBaHUA NOKa3aH Kkak Npo3paqHbIi, @ He oTpaXatoWuii arieMeHT 4s TOoro,
4TOGbI YNPOCTUTL ONTUYECKYHKD CXEMY PasMELLEHUS.

AnuTensHOCTb MMNynbCa, Ucnorb3yemas Ans knaccudmkaumm NOCTOSAHHOM YrMOBOM CKOPOCTU, pac-
CYUTLIBAETCA Kak 1
To =t -t =[tg (AP/ M))w = AP/ Mw,

rae W — Yrnoeasi CKOPOCTb CKaHUPYIOLLEro nyyka B paa/c;
AP — aunameTp M3MEpuUTEnbHOM anepTypbl, ONpeneneHHblii cormacHo Tabnuusl 10 MOK 60825-1
(nanpumep, 7 MM AN A > 1400 HM);
M - paccrosiHhe OT usmMepUTenbHOM anepTypbl A0 BEPLUMHbLI CKAHUPOBaHWUS.

MpumMmedvaHune —Tak kak M HamHoro Gonblue, YeM AP, TO AN YNPOLIEHUS YpaBHEHUS UCNONb3yeTcs Ma-
neHbKoe yrroBoe NpubnuxeHue.

MNpun yBeNMYeHUn paccToOAHUA OT IFIEMEHTA CKAHUPOBAHUA YIOMN Qcyay, CTATMBAIOLLMIA U3MEPUTENBHYIO
anepTypy, yMEHbLUAETCA U B pe3ynbTaTe YMEHbLUIAeTCA ANUTENbHOCTb UMNYIbca. 3TOr0 MOXET He ObiTb B
cnyyae, koraa ny4ok 6onbLue u3MepuTenbHON anepTypbl UK CKOPOCTb CKAHMPOBAHUSA SIBNAETCH HENUHEN-
HOW cbyHKLIMEN. N3mepeHne ANUTENbHOCTU U 4acTOTbl NOBTOPEHUA MMMYNbLCA COrnacHo 7.4.2.1.

7.8.3 CtaruBaembln Yron CKAHMPOBAHUA (Qlgyar)

CTarnBaeMblit Yron CKAHUPOBAHUA Qg MCMOMB3YETCS NPU BblUMCNEHMU Cg ANSE CKAHMPYIOLLMX NyY-
KoB. Ecrnn rna3 He chokyCupoBaH Ha BEPLUMHY Yrna CKaHUPOBaHUSA, TO Ny40K hOPMUPYET Ha ceTyaTke rnasa
TNMHUIO CKAHWPOBAHUA, KOTOPAs NMPOTUBONEXUT YINY Peay. OH 3aBUCUT OT M3MEPUTENBLHOW anepTypbl U pac-
CTOAHWA MEXAY BEPLUMHON NMy4YKa CKAHMPOBAHMA N PACMNONOXKEHUEM U300paKEHUS.

Poan = 219 (AP / 2)[(1IM) = (1/2)]} = AP-[(1/M) - (1/2)].

MpumeyvaHue 1 — BeplunHa Nyyka ckaHUpOBaHUA He 06A3aTENbLHO pacronaraeTcs Ha NOBEPXHOCTU afle-
MEeHTa CKaHUpOBaHUsI.

MpumeyvaHue 2— O3Ta dopMmyna fedcTBUTENbHA HE3ABUCMMO OT TOrO, C KAKOW CTOPOHLI OT BEPLUUHbI
nyqKa CKaHMPOBaHUS pacriornoxeHa Tovka ¢hokyca rnasa.

CraruBaeMblii Yron CKaHUPOBAHUSA QPeyay HE MOXKET ObITb MCMONbL30BaH ANsl ONpeaerieHus yrna Crsru-
BaHMsA BAOMb HanpaBneHus CKaHMPOBaHUS NpU BbluucneHUun Cgz NOTOMY, UTO B TEYEHUE KOPOTKOrO BPEMEHU
BCSl QHEPrusi HanpaBnAETCA K OAHOW TOYKe Ha ceTyaTke rnasa. OgHako Ansa AnUTenbHOCTEN MeHblie T; Co-
rmacHo Tabrmuye 9 M3K 60825-1(Hanpumep, 18-10° ¢ 4ns 400 HM < A < 1050 HM) OMacCHOCTb HE 3aBUCUT OT
¢hopMbl My4Ka M AONYCKAETCA MHTErpupoBaHue. B aTOM cnyyae cTarMBaeMmblit Yron CKaHUPOBaHWSI MOXET
ObITb YBENUYEH A0 (P71 B COOTBETCTBUM C ABWXKEHUEM MNy4dKa No cetyaTke 3a BpeMA T, , KOTOPbLIA BbIUMCHISIET-
csa no hopmynam:

Pr= (TI / Tp) Pcxans
ecrm T2 Ti;
O1 = Qcran,
ecnm T, <T.
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Moactaenas ypasHeHne AnA T, U Qgay, MONYy4aEM
or=TiMw [(1/M) - (1/2)].
CTtarMBaemMblin Yron CKAaHUPOBAHUA Oy BbipAXKAETCA POPMYNON
Ogian = MaKC[(Qts + Pr), Chmin],

rae  Og— CTaAUMOHAPHBIN Yron CTArMBaHUA BAOMNb OCU CKAHUPOBAHWUS.
MpumMeyaHue — Ecnn  Og MEHbLUE, YEM i, TO Og HE 3aMEHSIETCA Ha Oimin.

Ona mobon apyron Toukn hokyca rnasa kosdduuueHT Cs MOXeET GbiTh BbIYMCHEH NO hopmyne
CG = (anm(an + GCKaH)/(z amin)y

A€  Onokan — YFON CTATMBAHUA BAOMb HECKAHMPYIOLWEW OCU UAN  Opin , B 3@BUCMMOCTU OT TOrO, KOTOPbIN U3

HUx 6onbLue.

7.8.4 PeBepcuBHOE CKaHMpOBaHUE

Ecnun ckaHupyioLwasa cuctema SABNAETCA PeBEPCUBHON, TO CYLLECTBYET MECTO B KOHLIE JIMHUU CKaHU-
poBaHMs, B KOTOPOM MYYOK OCTAHABNMBAETCA U U3MEHAET CBOE HanpasneHue. Heo6xogumo paccmoTperb
onpeaenenne AN ans storo cnydvasn. Tak kak yrnosas CKOPOCTb HE MIUHENHA, ANUTENbLHOCTL UMNynbLea Ty
He onpeaenseTca hopmynon, npuseaeHHon B 7.8.2, n gomkHa ObiTb M3MEpPEeHa Unu BbiBEAEHA AN CKOPO-
CTU Kak (OYHKLUM YrIOBOro nonoxeHua. Ana toro, utobbl paccuntatb Cs, AOMKEH ObiTb UBMEPEH @ UNU
BbIBEZEH Yros, noj KOTOPbIM Ny40K ABWUraeTca B 0OPaTHOM HanpaBneHUWM OT KOHEYHOM TOUYKWU NO npoLue-
cTBumn BpemeHn (T7/2). INUTenbHOCTb NONOBUHHAA NOTOMY, YTO HanpaBfeHWe peBepcUpyeTcs B KOHUE Nu-
HWK CKAHMPOBAHKS, OCTABAACh B TON e caMoli 06nacTu Ha ceTyaTke rnasa.

7.8.5 Konn4yecTBO NUHUI CkaHUpoBaHuA B aneptype (n)

B cnyyae MHOXECTBA CKAHUPYIOLMX NIUHUIA, UCXOAALLMX U3 OOHON TOUKM CKAHUPYIOLLETO SfEMEHTa,
pasfeneHne CKaHupyloLmx NMHUA, Kak NPaBuno, YyBENUYUBAETCA C YBENUUYEHUEM PACCTOSHUS OT CKAHUPY-
oWwero aneMeHTa. Konu4ecrso NUHUIA CKaHMPOBaHWUA B anepType BAUAET Ha KOJNIMYECTBO UMMNYIbCOB B Ce-
pUKU UMMYNbLCOB B TEYEHUE NPUHATON BpeMeHHoN 6a3bl. HwkenpuBeaeHHoe ypaBHEHUE BbipaXaeT Konude-
CTBO MMMYMbCOB B CEpUU UMMYNbLCOB N KakK PyHKLUM 4aCTOThbl MOBTOPAIOWMXCA UMNYNbCOB (PRF), konuue-
CTBa NWHWIA CKAHMPOBAHMUA B anepType U NPUMEHIEeMON BpEMEHHOM 6as3bl

N=(PRFNT,

rae N — KOnMYecTBO MMMYNbCOB B CEPUM UMMYNLCOB B Mpeaenax NpuMeHAeMol BpeMeHHoW 6asbl unm

BPEMEHU T,, B 3aBUCMMOCTH OT TOrO, KOTOPOE U3 HUX MEHBLLE;

PRF — 4yacToTa nOBTOPEHUA UMMYNbCA B €AUHUYHOW NIMHUW CKAaHUPOBAHUS,

N — KONW4ecTBO NMMHWUI CKAHUPOBAHWUS B anepType;

T — npumeHsemas BpeMeHHas 6a3a unum Bpems T, B 3aBUCUMOCTU OT TOT0, KOTOPOE U3 HUX MEHBLLIE.

MsmepeHue onuTenbLHOCTU MMNYNbCA U YacTOThl MOBTOPEHUSI UMNYNLCA COrNAacHo 7.4.2.1.

B ckaHupyloLmx cuctemax, B KOTOPbIX MHOXECTBEHHbIE NTMHUM CKAHUPOBAHUA MPOHUKAIOT B 3PauyoK
OT pas3HbIX 30H UCTOYHUKA, COOTBETCTBYIOLLME M300PAXKEHUSI HA CETYATKE UMEIOT PA3NUYHYIO NIOKanu3aumio.
Ecnu 3Tu uctodHukm pasgeneHbl bonee yem Ha 100 mpaa, npeanonaraeTcs, YT0 OHW HE3aBUCUMbI M pac-
CMaTpUBalOTCA Kak U30NMPOBAaHHbIE UCTOMHUKK. [Ins yrnoBoro pasaeneHus medblue, yem 100 mpaa, AMA
BbIYUCIAIOT AN KaXA0ro UCTOYHMKA MHAMBMAYATNbHO, a TaKKe ANsi BCEX KOMOMHALUMIA MHOXECTBEHHbIX UC-
TOYHMKOB ANA onpeaeneHusa Hambonee XeCcTkoro BapuaHTa. ECnm MHOXECTBEHHbIE UCTOUYHMKM paccmaTpu-
BalOT KaK OAUH HEPaBHOMEPHbLIA UCTOYHUK, TO KOMMYECTBO UMMYNbCOB ABMAETCA KONMUYECTBOM COCTaBHbIX
yacTei, U3 KOTopbIX CHOPMUPOBAHO HEPABHOMEPHOE U300paxeHne. Hanpumep, ecnu UCTOMHUK A U UCTOY-
HUK B umetoT KoMOUHMpOBaHHOE 3HaveHne Cg BENUYNHOW, paBHOW Cgpa+p),M 06a ogHoBpemeHHo N pa3 cka-
HUPYIOTCS Yepes M3MEepPUTENBLHYIO anepTypy BO Bpems MPOBEeAEHUs usmepeHuii, To AMNW Gynet onpeae-
NATLCA CYMMOW MOLLHOCTEN UCTOYHUKOB A 1 B, yMEHbLUEHHOW HA KPpUTEPUIi Nepmoandeckoro Mmnynbca Ans
N umnynbcos, a He 2N umnynscoB. MIamMepeHus Ans MHOXECTBEHHbIX U HEPABHOMEPHbIX UCTOYHMKOB MPO-
BOAATCA cornacHo nogpasaeny 8.4 MOK 60825-1.

7.8.6 MecTtononoxeHne MakCuManbHOW ONacHOCTU

MecTononoxxeHne MakCMMarneHON ONacCHOCTU Tam, TAe B pesynbTate KOMOMHaLUMKW yrna CTArMBaHus,
ANUTENbHOCTU MMMNYNbCa, YNCna UMMYNbLCOB U coBupaemMor aHepru (MnM MOLUHOCTM) nonyyatoT Haubonee
KECTKyI0 Kraccudpukaumio. Ecnn ctaumoHapHein nyyok 6orbLue, YeM u3mepuTeribHas anepTypa Ha paccTo-
AHUK, BornbLuemM Yem 100 MM, TO pacnonoXxeHne MakCUMarnbHON ONAacHOCTU MOXET BbiTb Grinxke K BUAUMOMY
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MCTOYHMKY (Y4EM paCCUUTAHO ANA Manoro UCTOYHMKA) MOTOMY, YTO Bonbluee 3HavyeHue koadpduumerTta Cq
KOMMNEHCUPYETCA YMEHbLUEHUEM MAPHOro (CONPsXKEHHOro) napameTpa. B crniyvae MHOXeCTBA NUHWIA CKaHU-
POBaHWS TOMbKO paccToAHME (NMPOMEXYTOK) A0 Nepexona K MeHbLUeMY YUCITY FIMHUA CKaHWPOBAHMWA BHYTPU
U3MEPUTENBHON anepTypbl MOXET OblTb PACCMOTPEHO Kak MakCMManbHO onacHoe. Mpu oueHke pacCTosAHUA
Ansa onpeaeneHua Hambonee onacHOro MeCTONONOXEHUSA BCE NePEMEHHbIE BENMYUHbI M3MEPSAIOTCA Ha 9TOM
paccTosiHUN.

Ona cuctem nNpoCTbiX CKAHUPYIOLLMX MYYKOB AOMKHbI ObITb MPUBEAEHBLI UCCNEA0BaHMS YCIIOBUN MakK-
CMMarnbHOW ONAacHOCTU B ABYX cnyyasx. Mpumep npuseaeH B pasgene A.4 (NnpunoxeHue A).

7.8.6.1 Pokyc B 6eCKOHEYHOCTH (paccrnabneHHbli rnas)

BaxxHO paccMOTpeTb cnyyai Ans yCcrnosuid, koraa rnas ¢okycupyeTtcss B GECKOHEYHOCTH, ecnu Ang
pacyeTa Opgrgy MCNONBL3YIOT Cg>1. B 9TOM Ccnyyae Z npuHMMAIOT paBHbIM GECKOHEYHOCTU (=) U O, CTPEeMS-
wmMea K Hyno (— 0), ecnu nasepHbIin Ny40K UMEET NpuemnemMoe KavyecTBo. B pesynbtaTe 3TOr0 Ongan HE
3aBUCUT OT PaCCTOSAHMA OT BEPLUMHbI Yrna CKAHMPOBAHMA M, HO 3aBWUCUT TOMbKO OT T; U YrNOBOW CKOPOCTK
CKaHMnpoBaHuA

Ogan = Max [(T| (JJ), amin]-

Ecnn yrnosasi CKOpoCTb MeHbLUE, YeM (Cmin/Ti), TO Ookay = Cmin. ECNM NYy4OK aCTUrMaTUYECKUIA Qlnokan
MOXeT ObITb 4OCTATOYHO BONbLIKMM ANsA TOro, YToGbl Cg > 1, TO YacTo Haubonee onacHoe ycrnoBue — nsme-
putenbHoe pacctosune 100 MMm. 3TO MOXET BbITb NPOBEPEHO NPU U3MEHEHUWN U3MEPUTENBLHOTO PACCTOSAHUA
ANA onpeeneHnss HauxygLlero cry4yas.

7.8.6.2 dokyC B BEpLUMHE yrna CKaHUpPOBaHUS

Apyrum ycnoemem OLEHKU ABMAETCA BapWaHT, KOrga rnas cokyCupOBaH Ha BEPLUMHY Yrra CKaHUpo-
BaHWA N U3MEpUTENbHAA anepTypa pacrnonoXeHa Tak JAaneKo, YTO Og U Ongay MEHbLUE, YEM Onin. B 3TOM
cnyyae koadpdpuumeHt Cq = 1. PaccTosiHne Z npuseaeHo B choopmyne

Zy = dnay/0,0015,

rae  dmax — HAMOONbLLUKMIA pa3Mep NyqKa NPU PacronoXKeHUU B BEPLUUHE YIiia CKAHMPOBAHUA.

7.8.7 MapameTp, CBA3aHHbIN C FAYCCOBCKMM Ny4ykoMm (17)

HesaBucUMO OT MOMHOrO KOMMYECTBA SHEPIUM B MYYKE TOJSIbKO SHEPrusl, MPOXoAsLLas Yepe3 orpaHu-
YUTENbHYIO AuacparMy Ha JAHHOM PaCCTOSAHWUM WU3MEpPeHUs, AOSHKHA OblTb BKIIOYEHA AN NpoBeaeHUus
Knaccudukauuu.

B 3aBUCUMOCTU OT LUMPUHLI NEPETSHKKA U PACXOAUMOCTM Ny4vKa NY4OK MOXET ObiTh GonbLLE, YEM U3-
MEPUTEnbHAs anepTypa B HEKOTOPLIX UMW Ha BCEX NOMOXEHUAX BAOMb AOCTYMNHOW 4acTu nydka. [ns He
rayCcCoBCKWX MYYKOB MOLLUHOCTb, MPOXOAALLAN Yepe3 anepTypy, AOMKHA U3MEPSATLCA HanpsiMylo (Henocpea-
CTBEHHO).

[N CMUMMETPUYHOrO rayccoBCKOro NPodouns Nyyka 4acTb NOSIHOW 3HEPruu, NPOXOASLLEN YEPES KPYI-
nylo anepTypy, COCpeloTO4EHHAsA B NMy4Ke, Bbipa)kaeTca hopMynon

n=1-exp [~ (AP/dy)’],

rae AP — guameTp M3MepuTernbHOW anepTtypsl;
d.p, — AMamMeTp ny4ka B aneptype (onpeaensietca cornacHo M3K 60825-1, Hanpumep, dss).
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Mpunoxenune A
(cnpaBoyHoe)

Mpumepbl kNaccudukauumu GoNbUIMX UCTOYHUKOB U CKAHUPYIOWUX NYYKOB

A. 1 NMpumepbl knaccudukaumm 6o0nbLIMX ICTOYHUKOB.

3TOT NpuMep onUcbLIBaeT MeTOA Knaccudukayum usgenus ¢ 6onswnM BUAUMBLIM UCTOYHUKOM (> 100 mpag). Us-
Ny4YeHUe SHepruum, Kak npeanorararoT, NPOUCXOAWT PaBHOMEPHO U MPUGNM3UTENBHO NEPNEHAUKYNAPHO MITOCKOA No-
BEPXHOCTU, MOCKOSIbKY CTPYKTYpa My4Ka He npeficTaBrieHa (T.e. UICTOUYHUK HEKOrePEeHTHBIA UNKU NONHOCTbLIO ANddy3HbIi),
hakTudeckas o6nacTb U3NYYEHUS - BUAUMbBIA UCTOUHUK. [pUHATHIE MapaMeTpbl — KPYrAblii UCTOYHWUK AnameTpoM d U
pacxogumocTb © nydka pasHa 1/e.

AHanus onpeaenseT rnosHylo JOonNyCTUMYIO MOLLHOCTbL Ans Knacca 1. MMockonbKy He ABNSAETCA 0YeBUAHBIM, YTO
YCIOBUs1 U3MEPEHWNIA XKECTKO OrpaHUYEeHbl, TO JOSKHbI ObITh OLeHeHbl 06a yenosua 1 u 2 Tabnuusl 10 MK 60825-1 gna
pasnuUYHbIX paccToAHWA. [ANA pasnnyHbIX paccTOSHUIA aHanua onpefenseT, Kakas YacTb NONHON AONYCTUMOWR MOLLIHOCTH
MakcumarbHo cobupaeTtca BHYTpu yrna 100 Mpajl, Kakas 4acTb 3TON SHeprun cobupaeTca U3MepUTENLHON anepTypoit
M yron CTArMBaHUA BMAWMOrO UCTOYHMKA. OTW MapaMmeTpbl 3aTeM MOryT 6biTb MCMONb3oBaHbl ANs onpeaenenuns AN
Kknacca 1 u MosiHOW MOLYHOCTU M3Ny4YeHUus, kak 6e3 nomoLum NpUMEHEHNS yBENUYUTENBHOW ONTUKW, TaK U C ee NOMo-
LLbIO.

A.1.1 MNpepen ana paccCMOTPEHUA UCTOYHUKOB 63 NpMMeHeHNA yBenMYnTenbHOW ONTUKN

A.1.1.1 Uanydyaeman sHeprus, Kotopas MoXeT ObiTb cobpaHa A pacCMOTPEHUSA UCTOYHUKOB 6e3 NpUMeHeHus
YBEIUYUTENBLHON ONTUKK

Heobxoaumo onpeaenuTb AOMIO U3Ny4aeMoi OT YacTU UCTOYHUKA 3HEPruM B Mnpefienax MakcuMmanbHoro yrna
npuema d = 100 mpag Ha paccTosiHuu (r). Jliobas uanyvyaemas aHeprusl 3a npefenamu Kpyropo NpoekUMU WUCTOMHMKA,
obpa3oBaHHoi yrnom npuema 100 mMpaa, He fomkHa paccmatpuBaTbesi. Mbl MOXeM 0603HauMTL AONIO U3Ny4aeMown
3Hepruu BHyTpU yrna npuema 100 Mpap Kak Fe.

PaccmatpuBaloT ABa reOMETPUYECKUX YCIIOBUS:

Ona paccToaHuii r < 10d  KpyroBasi NpoekUMss UCTOYHUKa, obpa3oBaHHas yrnoM npuema 100 mpag, uMeeT ana-
METP MeHblue, 4eM d MM, Torga

Fe = T/4 (0,1 r)> MM*/( TI/4 & MM?) = (0,1 rld)>.

[nsa paccTosHuit r 2 10d BCA 3Heprusi UCTOYHWKa cobpaHa B KpYroBoOW NpoeKLMU UCTOYHWUKa, 0Opa3oBaHHOM yr-
nom npuema 100 mpag, Torga Fe = 1.

A.1.1.2 Yron cTArMBaHWs UCTOYHMKa ANA PACCMOTPEHUA UCTOYHUKOB 6€3 NPUMEHEHUA YBENUHUTENBHON ONTUKN

3HadeHuWe yrna CTArMBaHWA d 3aBUCUT OT YaCTU UCTOYHUKA, KOTOPasa NPUHUMAETCA B pacyeT, U pacCcToAHUA r oT
NCTOYHUKA.

Ecnu pacctosHus r < 10d, To nany4eHne UCTOYHUKa 3anonHseT yron c6opa

a =100 mpag n Ce = 100/1,5 =66,7.

Ecnu pacctosanusi r 2 10d, To a=d/rpag u Cs =667 dir.

A.1.1.3 Cobupaemas sHeprusa ANs paccMOTPEHUS UCTOYHUKOB 6€3 NPUMEHEHUS YBENNYUTENBHOW ONTUKN

Ons paccTosiHuii r < 10d obnacTe n3obpaxeHus pacxofsALlerocs Ny4dka OT YacTh UCTOWHUKa guameTtpom 0,1 r
Ha paccTosHUU I NpUBNN3NTENLHO paBHa

=T/4 (@©r+0,1r)2=0,79 (0 + 0,1)* 7 mm>.
YacTb aToro nsobpaxeHus, CO6paHHaFI B anepType AMameTpom 7 MM, cocasnseT
F.=0,384/[0,79-(© + 0, 1) 1=0,49/(©+0,1) r2]

Ons pacctosaHuii r 2 10d obnacTb n3obpaxeHUs pacxofsALLerocs ny4ka oT LieSsloro UCTOMHWKA Ha pacCTOsHUM T

npubnuanTensHO paBHa
=T/4 (@ r+ dY’ MM

YacTb aToro nsobpaxeHus, CO6paHHaH B anepType AvameTpom 7 MM, cocTasnAet

=0,384/[m/4- (@ r+dy]=0 49/[(@r+ d) !

Kputepwuii Ans knacca 1.

OHepreTudeckuii Npeaen aAns knacca 1 cornacHo Tabnuue 1 MSK 60825-1 cocTaBnseT

E=0,7C4Cs T2 MIDXK.
[nsa gonyctumoro npejena MOLWHOCTU KPUTEPUiA BbipaxaeTcs, Kak

ANV = E/T2= (0,7 C4 Cs T2*) 1/T2= 0,7 C4 Co/ T, MBT. (A1)

MonHas gonycTMmas MOLHOCTb NPU PACCMOTPEHUN CTOYHUKOB 6€3 NPUMEHEHNS YBENUYUTENBHON ONTUKN.

[ns onpegeneHuns nosHoi fonycTUMOR MOLLHOCTW U3My4YeHnst HeoBXo[MMO MCMonb30BaTh NoMNpaBoYHble KO3~
duumneHTsl T2 U Cg ANA OLEHUBAEMOro paccToaHMsA. HecMoTpsa Ha To, 4TO cornacHo MG3K 60825-1 yron ctaruBaHuA
BMOMMOrO UCTOMHMKA [JOMyckaeTcs onpeaensiTe Ha dukcupoaHHom pacctosHun 100 MM, Gonee KOHcepBaTUBHBIM
ABMAETCA aHanu3, yCTaHaBnuBaloLMil OLeHKy napameTpa Ha uaMepuTensHOM paccTosiHum > 100 mMM.

Mcnonb3ya ypasHeHue (A.1), nonHas 4omycTUMas MOLWHOCTb M3Ny4YeHus Ha NtoboM paccTosHUM MoxeT OblTb
onpegeneHa ns opmyrel

Pr= ONW/(Fe Fo) = 0,7 C4 Col( Fe Fo T2"*) MBT. (A.2)
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A.1.2 AHanu3 ans pacCMOTPEHUA UCTOYHUKOB C NPUMEHEHNEM YBENUYMTENbHOW ONTUKK

A.1.2.1 MpubnuxeHue

[Ins ouleHKn ycnosua 1 UCMONbL3YeTCs METOZ, ONUCAHHLINA Bbille ANl PacCMOTPEHUS UCTOMHUKOB 6e3 NnpuMeHe-
HUS YBEMUYUTENBHOW ONTUKW, KOTOPLIKA JONOMHAETCA creaylowmMMn YTOYHEHUAMMK:

- Gonbluaa obnactb c6opa nsnydeHus Ansa anepTypel AuameTpom 50 Mm;

- yron CTAruBaHUs UCTOMHUKA YBENUUMBAETCSA B 7 pa3 COOTBETCTBEHHO YBENUYUTENLHONR ONTUKE;

- NpUMeMHbI yron ana cbopa Uany4aeMoil SHepruyM yMeHblIaeTca A0 3HaYeHUs 6 = 100/7 mpag cooTBeT-
CTBEHHO YBENUYUTENBHON ONTUKE;
- MUHUManbHoe paccTosiHue coctaenseT 2000 Mm cornacHo Tabnuue 10 M3K 60825-1

A.1.2.2 Uany4eHHan sHeprus A4S pacCMOTPEHUSI UCTOYHUKOB C MPUMEHEHUEM YBENUUUTENBHOR ONTUKN

PaccmaTpuBaloTcs ABa reoMeTpUYecKnX yCrnoBus:

Ona paccrosanuin 200 < r < 70d KpyroBas Npoekunsi UCTOYHUKa, obpa3oBaHHas yrnom npuema 100/7 mpag, Ha
paccTosHUN r UMEeEeT AUaMeTp MeHblle, YeM d MM, U NpubnuanTensHas ons cobupaeMoii 3Hepru paBHa

Fea = T1/4 (0,1/7)% cM?/ (1d%/4 cMm?) = (0,1 t/7d)>.

Ons paccTosHuit r = 70d cM 3Heprus UCTOYHUKA cobpaHa B KpyroBOW MPOEKLUMU UCTOYHUKa, 0Bpa3oBaHHOW yr-
nom npuema 100/7 mpag, Torga Fea= 1.

A.1.2.3 Yron cTArmBaHns UICTOMHKUKA NPU PaCCMOTPEHUN UCTOYHUKOB C MPUMEHEHNEM YBENUYUTENBHOW ONTUKN

Ecnu paccroanua 200 <r<70d, Toraa a =100 mpag n Csa = 100/1,5 = 66,7.

Ecnu pacctoanua r270d, Torga © = 7d/r pan u Cea = 4670 dir.

A.1.2.4 CobupaemMas sHeprusi UCTOYHUKA A5 pacCMOTPEHUS UCTOYHUKOB C NPUMEHEHNEM YBENUUNTENBHO on-
TUKM

Ona paccrosHuit r 2 70d obnacTb n3obpaxeHusi pacxoAsLlerocs fnyvka OT YacTu UCTOYHUKa AunameTpom 0,1 r
/7 Ha pacCTOSHUW ' NPUONM3UTENLHO paBHa

A=T/4(Or+ 0,117y =0,79 (© + 0,0143)°# c™>.
YacTb aToro nsobpaxeHusi, cobupaemas aneptypoii suameTpom 50 Mm
Fea = 19,6/[0,79(0 + 0,0143)° ] = 25/[(© + 0,0143)* A].

Ons paccToaHuii r=70d obnacTb u3obpaxeHUa pacxofsLyerocs rnyvka oT Lienoro UCTodHuka pauametpom 0,1r

/7 Ha pacCTosHWM T NpUBNU3UTENBHO paBHa
A =T/4 (01 +d)’ oM
YacTb 3TOro nsobpaxeHus, cobupaemas anepTypoii AuameTpoM 7 MM:
Fea = 19,6[m(O r+ d)’] = 25/(0 r + d>

A.1.2.5 TonHasa AonycTuMas MOLLHOCTb U3NyYeHUs ANS pacCMOTPEHUs UCTOYHMKOB C NMPUMEHEHNEM YBenuiu-
TeNbHOA ONTUKK

MorHaa MOWHOCTb M3nyveHusi Ha NtoboM paccTosiHUK, noflydeHHas ¢ ucnons3osaHnem AMN 3 ypasHeHus (A.2),
HO C NapaMeTpamu ANs PacCMOTPEHUSA UCTOYHUKOB € MPUMEHEHUEM YBENUYUTENbHON ONTUKK

Pra=ONMW/(Fea Fea) = 0,7 C4 Col( Fea Fea T2a"*) MBT (A.3)

A.1.2.6 MNonHas gonycTMas MOLLHOCTb U3aenua

Mpu onpeAeneHnn NOMHOW MOLLHOCTU U3NyYEHWUS Ha PasHbIX pacCTOAHUAX NpU ycnosuax 1 n 2 MUHUManbHoe
3Ha4eHWe Ha nboM paccTosHUM MOXeT BbITb MPUHATO W UCMOMNBL30BaHO B Ka4ecTBe AONYCTUMOrO YPOBHS MOLLHOCTU
nsgenus.

CnepayeT OTMETUTb, YTO NpeAen AN YCNOBUS PAaCCMOTPEHUSA UCTOYHUKOB 63 NPUMEHEHNS yBENYUTENbHOW on-
TUKM ByAeT NOCTOAHEH 415 BCEX PacCTOSHMIA r < 10d, B TO BpeMs Kak npegen Ansa ycrnoBua paccMOTpeHUst
WUCTOYHWUKOB C NPUMEHEHWEM yBenuunTenbHo onTuku SyAeT NOCTOSHEH ANS BCeX PacCTOAHUN r<70d. Otn
MOCTOSHHbLIE BEMYUHBI MOTYT UNK He MOryT ObITb OrpaHUYUTENBHBIM KPUTEPUEM.

A.1.2.7 TunoBoW pesynsTaT

Ecnu ucxogHblil gnaMeTp UCTOMHUKa d = 3 CM U 3Ha4YeHUe pacxoguMocTu npuHumaeTca © = 0,05 pag, To go-

MycTUMasi MOLLHOCTb M3My4YeHUsi MPW PacCMOTPEHUM YCMOBUS 2 ANs BapuaHTa UCTOYHUKa 6e3 NpuMeHeHUs yBenuuu-
TenbHOW ONTUKU Ha CaMOM XeCTKOM paccTodHun r < 30 cM , BblYMCNEHHas U3 ypaBHeHUs A.2, paBHa 0,61 Br.
HonycTuMas MOLHOCTb M3MYYeHUST MCTOMHWKOB NpU paccMOTPeHUN ycnosus 1 AMA BapuaHTa UCTOYHKUKA C NPUMEHEHN-
eM yBenu4yuTenbHoin onTuKU Ha Hamboree xecTkoM paccTtosHun r < 210 cM, BbMUCNEHHAs U3 ypaBHeHuUs A.3, paBHa
0,11 BT. Takum obpa3om, Ans knacca 1 nonHas 4onycTuMas MOLLUHOCTL U3NyYeHns Pra=0,11 BT.

A.2 NMpumepbl CKaHUpylOLWWEro Nyyka

A.2.1 MocTosiHHasa yrnoBas CKOpPOCTb

My40K € KpacHbIM CNEeKTPOM CKaHWPYET MO FOPU3OHTaNN OAWHOYHON IMHUK C NMOMOLLBIO TPEXTPAHHOMo 3epkana,
Bpallatoweroca co ckopocTeto 1000 o6/MuH. paHn NpuBOASATCA B ABWXEHWE MOCPEACTBOM Bana anekrpofBuraTens
AnameTpom 20 mmMm. TyYok 6nn3ok K napannensHomy U umeeT guameTp 0,6 MM (1/e) Ha rpaHsax 3epkana. Anga un-
NHCTpaLMmn 3Toro Npumepa UcnonbayeTcsa uaMeputensHoe pacctosHne 100 MM. 3TO, BO3MOXHO, He caMblil HauXyALLWiA
(>KecTkuin) cny4vai.

Cnyyant 1) Kako MU ana knacca 1 B cnyyae, Korga rnas okycmpyeTcs Ha BePLUMHY KOHyca CKaHMpOBaHWUA?

Tak kak n3obpaxkeHneM sBsieTCA BepLUMHA CKAHUPOBAHUS, TO My4YOK He CKaHWUPYeTCs Yepea ceTyaTky rnasa. [ns
BpallatoLencs rpaHi BepLluMHa ckaHMpoBaHWsa HaxXOAUTCA B LieHTPpe BpalleHus. OTo UCNONb3YIOT, KaK 3aKpbiToe noro-
XeHne BUAUMOro NCTOYHMKA.

Z =100 mm M=100 mm d~0,6mMm w =104,7 pag/c
Ohekan = 0,006 pag AP =7,0 MM N =500 Qeran = 0 pag
T, =0,67 Mc o7t =0 pag A oran = 0,006 pag
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Ce=4,0 OMU=(Ce710*W(NT,)>®Br — [N =368mBT
Cnyuyaii 2) Kakos [N ans knacca 1, korga rna3 ¢pokycupyeTca Ha 6eCKOHEYHOCTL?

Z=w M=100 mm d~ 0,6 MM w = 104,7 paalc
Qncran = 0,0015 pag AP =7,0 MM N =500 Poan = 0,070 pap
To = 0,67 Mmc <pT—00019 Oazg Qaan = 0,0019 pap

CG:1,13 AN = (Cs 7 10* Y(N Tp)” — A1 =1,04 mBT
Cnyuyait 3) Kakoe NN ans knacca 1, Koma n3MepuTenbHasa anepTypa NepemMelleHa Ha paccTosiHue, Npu KoTo-
pom Ce = 1 1 rmas oKycupyeTcs Ha BepLUMHY KOHyca CKaHUpoBaHWUA?

Zo = 400 MM M =400 mm d~0,6 MM w = 104,7 pap/c
Qnoxan = 0,0015 pag AP =7,0 MM N =500 Qcan = 0 pag
Tp = 0,167 Mc (pT =0p A can = 0,0015 pag

Co=1,0 AU =(Ce7 10™*)( N T,,)°25 Br — JAN1=1,30MBT

Ana knaccvudukaumm gomkHa GbiTe UcMofib30BaHa MakcuManbHasi onycTuMas MOLLHOCTb ANnA knacca 1, co-
ctasnsowas 1,04 MBT, kak Hanbonee xectkunii [N onpegeneHHblid Ans cnyyasn 2.

A.2.2 YBenuyeHHana NocTosiHHaA YrnoBasi CKOpoCTb

Kak 6yfet nsmeHatsca [AMNW, ecnm ckopocTb BpalleHus rpaHi ysenuuutcea 4o 4000 o6/mun?

Cny4aii 1) Kakos MU ans knacca 1, korga rnas oKycupyeTcsi Ha BEPLUMHY KOHYCa CKaHUPOBAHUA?

Tak kak n3obpaxeHueM sIBNseTCA BeplUMHa cKaHUpOBaHUA, TO NYYOK He CKaHMpyeTCa Yepes ceTyaTKy rnasa. [na
BpallatoLlieiica rpaHi BeplUMHa CKaHUPOBaHUS Haxo4UTCS B LEHTpe BpaljeHus. 3TO UCMONb3YIOT KakK 3aKpbIToe nono-
XKeHne BUAUMOro NCTOYHKKA.

Z =100 mm M =100 mm d~0,6 MM w =418,9 paalc
Ohcran = 0,006 pag AP =7,0 Mm N =2000 Poran = 0 pag
To=0, 167 MC (pT =0p A can = 0,006 pap

Co=4,0 OMMN=(Cs7 10 N T,,)°25 Br — QMM =368MmBT

Cnyqalﬁ 2) Kakos ANW ana knacca 1, koraa rma3s dokycupyeTcsa Ha 68CKOHEYHOCTb N €Cnn 0Cb 3epKana Bpalya-
€TCS CO CKOPOCTLHO 4000 06/MUH?

Z=o =100 mm d~ 0,6 MM w =418,9 paplc

Chnokan = 0, 0015 pag AP=7,0 MM N =2000 Qcran = 0,0700 pap

To=0, 167 Mc o1 = =0 00750p A oan = 0,0075 pap,

Co=301 A= (Ce 710N T)*® BT  — OMWN=2771mMBT

Cnydvain 3) Kakos AMW ans Knacca 1, ecnn ock 3epkarna BpaLjaeTca co ckopocThio 4000 06/MUH, u3mepuTerb-
Has anepTypa nepemMeLleHa Ha paccTosHue, Npu KoTopoM Ce = 1 1 rNa3s (hOoKyCUpyeTCca Ha BepLUMHY KOHyca ckaHMpoBa-
HWA?

Zo =400 mMm M =400 mm d~0,6 MM w=418,9 paa/c
Onekan = 0,0015 pag AP =70 Mm N =2000 Poxan = 0 pag
To = 0,042 mc ¢t =0 pag A aan = 0,0015 pag

Co=1,0 OMN=(Ce7-10*(N- Tp)**Br — [OMM=1,30 MBT
Ons knaccuguKkaumu aormkHa 6biTb MCNONb30BaHa MaKcuMasrbHas [ONyCTUMas MOLLHOCTL ANA Knacca 1, co-
craensiowas 1,30 MBT, kak Hanbonee xecTkuii MW, onpegenenHbiit Ans cryyas 3.
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Npunoxenue [JA
(cnpaBouHoe)

CBe.quMﬂ 0 COOTBETCTBUMU CCbUTOYHLIX MeXAYHAPOAHbLIX CTAHAAPTOB CCbINTOYHBLIM HAUWUOHASIbHBIM
ctaHpaptam Poccuiickon Peaepaunn

Ta6bnuuya OA.1

O603Ha4eHNE CChINIOYHOIO

CTeneHb COOT-

O603Ha4eHNe U HauMeHoBaHue COOTBETCTBYHOWEro Haymo-

MeXAYHapOAHOro cTaHgapTa BETCT-BUA HaNbLHOro cTanaapTa

M3K 60825-1:1993 - *

M3K 61040 - *

NCO 11554 IDT FOCT P NCO 11554-2008 «OnTuka n doToHUKa. Nasepbl U

nasepHble YCTaHOBKU (CUCTeMbI). MeToAbl UCTIbITaHWA nase-
pOB U U3MEPEHUIA MOLLHOCTU, SHEPrUU U BPEMEHHBIX Xapak-
TEPUCTUK NIa3epHOro Nydka»

CTBUA CTaHAapTOB!:

- IDT — naeHTU4HLIA cTaHaapT.

* CoOTBeTCTBYIOWMIA HaLUOHanbHLIA cTaHAapT oTcyTcTByeT. [lo ero yTBepXAeHus peKoMeHAYyeTCA UCMonb3oBaTb
nepeBo/, Ha PYCCKUd A3LIK aHHOro MexayHapoAHoro cTaHpapta. lNepeBoa AaHHOrO MeXAyHapoAHOro crtaHgapTa
HaxoauTcs B OefiepanibHOM MHGPOPMaUWOHHOM hOHAE TEXHUYECKUX PErNaMeHTOB U CTaHAapToB.

MpumedyaHue — B HacToseit Tabnuue NCNOoNb3OBaHO criegylollee YCNoBHOe 0603Ha4YeHne CTeneHn cooTBeT-
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