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MpeaucnoBue

1 NMOArOTOBINEH deaepanbHbiM rocyfapCTBEHHBIM YHUTApHLIM Npeanpuatuem «Bcepoccuinckuin
Hay4HO-UCCneaoBaTenbCKU UHCTUTYT ONTUKO-bU3NYEcKUX nsmeperHuin» (Pryr «BHUMOPU») Ha ocHoBe
CcoBCTBEHHOTO NepeBoa Ha PYCCKNIN A3bIK aHroA3bIYHON BEpCUn CTaHgapTa, ykasaHHoro B NyHKTe 4

2 BHECEH TexHu4eckum koMuTeToM no cTaHdapTusaummn TK 206 «3TanoHbl 1 NoBepoYHble cXxeMbl»

3 YTBEPXIEH W BBEAEH B JEWNCTBWE lMpukasom defepanbHOro areHTcTsa no TexHU4eckomy
PEerynupoBaHuio U MeTPosIorum oT 22 ceHTabpa 2015 . Ne 1362-cT

4 HacTtoawuii cTaHaapT naeHTu4eH mexayHapoaHomy ctaHgapty UCO 16610-21:2011 «"eomeTpuyec-
Kune xapaktepuctuku nsgenuin (FXKW). dunstpauuns. Yacts 21. NuHeHble npodunbHble punsTpbl. PUNLTPSI
Maycca» (ISO 16610-21:2011 «Geometrical product specifications (GPS) — Filtration — Part21: Linear profile
filters: Gaussian filters», IDT).

MexayHapoaHblii cTaHaapT paspabotaH TexHudeckum komutetom MCO/TC 213 «lMpocTpaHcTBEHHbIE
¥ reoMmeTpuyeckme cneundukaum NpoayKToB 1 Bepudnkaumsay.

Mpu NpuMeHeHnn HaCcTosALLEero cTaHaapTa peKoMEHAYEeTCA NCNONb30BaTh BMECTO CChINOYHLIX MeXay-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLNE UM HaUMOHasbHblE CTaHAAPTLI, CBEAEHUS O KOTOPLIX NpUBeAeHb!
B AONOMHUTENBHOM NpunoxeHn A

5 BBEJEH BIMNEPBbIE

[Mpasuna npumeHeHusi Hacmosiuwe2o cmaHdapma ycmaxosneHsl 8 FTOCT P 1.0—2012 (pa3zden 8).
UHghopmayus 06 usMeHeHUsIX K HacmosiuieMy cmaHdapmy nybnukyemcs 8 exe200HOM (10 COCMOSIHUK Ha
1 ssH8apsi meKyweao 200a) UHGhopMaUyUOHHOM yKkazamere «HayuoHarbHbie cmaHoapmbi», @ Mekcm u3MeHe-
HUU U onpasoK — 8 eXXeMeCsIYHOM UHhOpMayUOHHOM yKkazamere « HayuoHanbHele cmaHdapmei». B crniyyae
repecMompa (3aMeHbi) Unu OMMeHbl Hacmosiueao cmaHdapma coomeemcemsyioujee ysedomneHue 6ydem
onybruKo8aHoO 8 eXeMeCsIYHOM UHGhOpMayUOHHOM ykasamene «HauuoHanbHele cmaHOapmsiy. Coomee-
memeyrowasi UHghopmayusi, yeedoMeHUe U meKCmbl pasMelaiomcsi makxe 8 UHGhopMayuoHHoU cucmeme
obLyeeo none3oearusi — Ha ogpuyuansHom calime ®edeparibHO20 a2eHMcemea o MeXHUYECKOMY peayupo-
8aHU0 U Memposioeuu cemu iimepHem (www.gost.ru)
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MNpeancnosue
K MmexayHapogHomy ctaHaapty UCO 16610-21:2011

NCO (MexayHapoaHas OpraHusaumsa CtaHgapTusaumn) npeacrasnseT coboil BceMupHyto hegepaunio
HauMoHarnbHbIX CTaHAapTU3aUMOHHBLIX nodpasfeneHuii. MeponpusaTus no NoAroTOBKE MeXOyHapOLHbIX
cTaHgapToB 0ObIYHO BHINOMHATCA Yepes TexHuYeckme komuteTbl MCO. Kaxxgoe HaumoHaneHoe nogpasae-
neHue, 3aMHTepecoBaHHOE B TEME, ANS KOTOPOM Bbln OpraHM3oBaH TEXHUYECKMIA KOMUTET, UMEeeT NpaBo Ha
npeacTaBUTENbCTBO B 3TOM KomuTeTe. MexayHapoaHble opraHusauun, NpaBUTenbCTBEHHbIE Y HenpaBu-
TeNnbCTBeHHble, nogaepxueatowwme otHoweHus ¢ UCO, Takke npuHumatoT yyactue B pabotax. MCO TecHo
coTpyaHuyaeT ¢ MexayHapogHon dnekTpoTexHuyeckon Komuccuen (MIK) Bo Bcex Bompocax, CBsI3aHHbIX
C 2NeKTPOTeXHNYeCKoN cTaHaapTusaunen.

MexayHapoaHble cTaH4apTbl NOAroTaBMNMBAKOTCA B COOTBETCTBMM C MpaBuiaMu, YCTaHOBIEHHbIMU
B NCO/M3K AunpekTnebl. HacTb 2.

OCHOBHOM 3agayelt TEXHNYECKUX KOMWUTETOB SIBMSAETCA MOATOTOBKA MeXAyHapoAHbIX CTaH4apToB.
MexayHapoaHble cTaHAapThl, paspabaTbiBaloMecs TeXHUYeCKUMU KoMUTeTaMu, nepegaoTcs HaumMoHarb-
HbIM MogpasgeneHuam ans ronocosanus. MNMybnukauns n NpUHATME MeXayHapoaHoro ctaHaapTta Tpebyet
opo6peHus kak MUHUMYM 75 % HaumnoHanbHbIX NogpasaeneHunin, y4acTBYOLWNX B rofIOCOBaHUN.

CnepayeT NpUHSATE BO BHUMaHWe, YTO CYLLECTBYET BEPOSATHOCTb, YTO HEKOTOPLIE 3f1I@MEHTbI 3TOro AOKY-
MeHTa aBnsTcA cybbekTammu nateHTHeIX npas. MCO He HeceT OTBETCTBEHHOCTU 3a uAeHTUUKALMIO YacTn
1nmn Bcex NogobHLIX BOMPOCOB.

MNCO 16610-21:2011 paspaboTtaH TexHudeckum komuteTom WNCO/TC 213 «lpocTpaHCTBEHHbIE U
reomeTpuyeckme cneLudurkaL M NpoayKToB 1 BepudukaLmsay.

B pesynbtate TexHuueckoro nepecmotpa NCO 16610-21 oTMeHAeT U 3aMeHsieT coboi cTaHAapT
MCO 11562:1996.

MCO 16610 nog o6wwmm 3arornoBkom «I'eomeTpuyeckne xapakrepuctuku nsgenuia (GPS). dunstpauusa»
BKItoYaeT B cebs criegyowmne pasgensb:

- vyacTb 1. O630p 1 OCHOBHbIE MOHATUS;

-vyacTb 20. PunbTpbl NMHEnHoro Npoduna. OCHOBHBIE NOHATUS;

-vyacTb 21. dunbLTpbl NIMHerHoro npoduns. dunbTpsl Maycca;

-4acTb 22. PUNbTPLI NMIMHENHOro Npocduna. CnnanH-unbTpsbl;

- Y4acTb 28. dunbTpbl NMHenHoro npoduns. CnnanH-BensneTsl;

-4acTb 29. [nHenHble hbunbTpbl npochuns. CnnanHoBLIe BEUBNETHI;

- yacTb 30. PobacTHble hunbTpbl npoduns. OCHOBHbIE NOHATUS;

-y4acTtb 31. PobacTHele hounbTpbl npoduns. PerpeccrnoHHbin unbtp Mayccea;

- yacTb 32. PobacTHble punbTpbl npodunns. CnnanH-punbTpel;

-yacTtb 40. Mopdonornyeckme hunbTpbl Npocuns. Gasosble NOHATUA;

-yvacTb 41. Mopdonornyeckne cunsTpbl nNpoduns. OUCKoBble U FIMHENHO-CErMEHTHbIE TOPU3OH-
TanbHble UNLTPLI;

- vyacTb 49. Mopdonornyeckne hpunbTpbl Npodnnsa. TEXHUKM MacluTabnpoBaHus NpocTpaHcTsa.

CneaytoLme YacTi HaxoaaTCsa B CTagum pa3paboTku:

-yacTb 26. OuUnbTPLI NUHEenHoro npodunsa. PunbTpaunsa N0 HOMUHaNbBHO OpTOroHasnbHbIM NOCKUM
ceTkaMm HabopoB AaHHbIX;

-y4acTtb 27. OUnbTpbl NUHEAHOrO Npoduns. dunbTpauusi N0 HOMUHANBLHO OPTOroHaNbHbLIM LUAMHAPK-
YecKUM ceTkaM HabopoB AaHHbIX;

- vyacTb 42. Mopdonornyeckne bunbTpbl Npoduns. Y3opHble hUnbTpbl;

- yacTb 60. JIMHeliHble NnoBepXHOCTHLIE hNbTPbl. OCHOBHLIE NOHATUS;

-yacTb 61. JIMHeliHble NoBepPXHOCTHBIE hunbTpbl. PUnbLTPLI Maycca;

- 4acTb 62. JInHelHble NOBEPXHOCTHbIE punbTpbl. CNnanH-punsTpel;

- 4yactb 69. JlnHeliHble NOBEPXHOCTHbIE hunbTpbl. CrnanH-BenBneThl;

-y4acTtb 70. PobacTHble NoBepXHOCTHbIE unbTPbl. OCHOBHbLIE NOHATUS;

-yvacTb 71. PoBacTHble NoBepXHOCTHbIE hunbTpbl. PerpeccuoHHbln dunnbTp Maycea;

- yacTb 72. PobacTHble noBepXHOCTHbIE MunbTpbl. ChnnanH-bunbTpbl;

- yactb 80. Mopdonoruyeckue noBepxHOCTHbIE PUMbTPLI. OCHOBHbLIE MOHATUSR;

-yacTb 81. Mopdonornyeckue nNoBepxHOCTHble cunbTpbl. Cdepuyeckne 1 ropusoHTanbHo-NNoC-
KOCTHbIE CerMeHTHble (hUnbTPbI;

-yacTb 82. Mopdonornyeckue NoBepXHOCTHbIE (PUNLTPLI. Y30pHbIE (UNLTPHI;

-yacTb89. Mopdonormyeckne noBepxXHOCTHbIE (hUNbLTPLI. TEXHUKU MacluTabpoBaHus NPOCTPaHCTBA.
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BBegeHue
K MeXxgyHapoaHomy ctaHgapty UCO 16610-21:2011

[anHasa yactb NCO/TC 16610 aensietcss TexHudeckon Cneuundumkaumern reoMmeTpuYecKknx xapakre-
PUCTMK U3OENNs WU [JOfKHa paccMmaTpuBatbesd B KadecTBe o6wein TexHuyeckon Cneumdukauum
(cm. UCO/TP 14638). OHa BnusieT Ha 3BeHbsA 3 U 5 BO BCE LienoYke cTaHaapToB.

eHepanbHbIi nnad MCO/MXWU, npueeaeHHbIi BUCO/TP 14638, naet 0630p cuctembl UCO/MXU, yacTbio
koToporo siBnsieTca ctaHgapt NCO 16610-21. dyHaameHTanbHele npasuna MCO/MXW, obbsBneHHble
B NCO 8015, npumeHsitoT K UCO 16610-21, a Takke cTaHAapTHbIE NpaBuia NPUHATUS PeLLeHNA, NpuBeaeH-
Hble B UCO 14253-1, npuMeHsoT K cneumdukauuam, caenaHHbliM B cooTeeTcTBUMU C MCO 16610-21, B cnyyae,
€CIi He OroBOPEHO MHoe.

HeTanbHas nHdopmaums o cootHoweHnn MCO 16610-21 ¢ maTpuuHo moaensto FXU npueeaeHa B npu-
noxexHun D.

CtangapTt NCO 16610-21 ycTaHaBnmMBaeT TEPMUHONOTMAIO U NoHATUS MayccoBbiX onnbTpoB. OHa nveeT
nepegayu Ans oTKoYeHUs1 BOMHbI Kak 50 %, MOCKOMbKY KOPOTKOBOSHOBLIE 1 ANIMHHOBOTHOBBIE KOMMOHEHThI
NOBEPXHOCTHOrO Npochunsi pasgeneHsl U MOryT ObITb BOCCTaHOBMNEHBI 63 M3MeHeHUs Npod st MOBEPXHOCTH.
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BBeneHue
K HaUuMoHanbHoMy cTaHaapTty Poccuitickon ®eagepauumn

Llens HacTosilwero ctaHgapTa — npsiMoe npumeHeHne B Poccuiickoih deaepaumm MexayHapoaHoro
ctangapta MCO 16610-21:2011 «FeomeTpudeckune xapakrepuctukun nsgenuin (MXN). dunbtpauus. Hacts 21.
INnHenHble NpodunbHble hunbTpbl. PuUnbTpLI Maycca» kak OCHOBLI AN U3FOTOBIEHWUST U MOCTaBkM obbekTa
cTaHgapTuaaLuunm no goroBopaM (KOHTpaKTam) Ha 3KCropT.

\
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HAUMOHANBHBIA CTAHOAPT POCCUUCKOWN SGEOQEPALUMN

FocypapcTBeHHasn cucTema o6ecneyeHUss eAUHCTBa M3MepeHUin
FeoMeTpuyeckue xapakrepuctuku usgenui (MXu)

PUNBLTPALUA
Yactb 21

JIInHenHble npodunbHbie PUNLTPLI
®dunbTphl Maycca

State system for ensuring the uniformity of measurements. Geometrical product specifications (GPS).
Filtration. Part 21. Linear profile filters. Gaussian filters

DaraBBegeHna — 2016—06—01

1 O6nacTb NpUMeHeHus

HacToawuin cTaHgapT onuceiBaeT MeTponorMyeckue xapaktepuctuku cdunetpa Maycca, npumeHu-
TeNbHO K hunbTpaLum npoduns. B ToM Yncne ykasbiBaloTCA MeToAbl pasaeneHna KopoTKOBOMHOBLIX (BLICOKO
NMPOCTPaHCTBEHHOW 4acToTbl) WM ANMHHOBOMHOBBLIX (HWU3KOW MPOCTPAHCTBEHHON YacTOThbl) KOMIMOHEHT
NoBepPXHOCTHOro NponnA.

2 HopmaTtuBHbIe CCbINKU

Hwxkecneaytolne 4OKYMEHThI, Ha KOTOPbIE NPUBOAATCA CChIIKN, ABNAIOTCS 06s3aTenbHBIMA ANs Npy-
MeHeHMWs1 HacToslero ctaHaapTa. B oTHowWeHUn AaTUPOBaHHBIX CCbINOK AENCTBUTENLHO TONBLKO YKasaHHoe
nsgaHve. B oTHoLWEHNM He4a TUPOBaHHbIX CChINOK AEUCTBUTENbHO NocneaHee usgaHue nydnnkauuu (Bkntovas
ntobble U3MEHEHUS), Ha KOTOPYIO JaeTcs CCblfKa:

ISO/TS 16610-1:2006 Geometrical product specifications (GPS). Filtration. Part 1. Overview and basic
concepts [FeomeTpudeckne xapaktepuctukn usgenuia (FXM). dunstpauma. HYacte 1. O630p U OCHOBHLIE
MOHATUSA]

ISO/TS 16610-20:2006 Geometrical product specifications (GPS) — Filtration — Part 20: Linear profile
filters: Basic concepts [FeomeTpuueckne xapakrepuctuku nsgenui (MXM). dunbtpauma. HYacts 20. PunbTpbl
nuHeHoro npoduna. OCHOBHbLIE NOHATUSA]

ISO/IEC Guide 98-3:2008 Uncertainty of measurement — Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995) [PykosoacTteo 98-3:2008 HeonpeaeneHHocTb naMepeHuid. Yacte 3. Pykoso-
[OCTBO NO BbIPaXXeHUo HeonpeaeneHHoCTM naMepeHnii (GUM:1995)]

ISO/IEC Guide 99:2007 International vocabulary of metrology — Basic and general concepts and
associated terms (VIM) [MexayHapoaHblid cnosapb no meTtpornorun. OcHoBHblEe U obLiMe NOHATUS U COOT-
BeTCTBYIOWME TepMuHbI (VIM)]

U3paHuve ocpmumansHoe
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3 TepMUHBLI M onpegeneHus

B HacTosileM cTaHaapTe npuMeHeHsbl TepMuHbl no MCO/TC 16610-1, NCO/TC 16610-20, NCO/M3K
Pykosoacteo 98-3 n UCO/M3K PykoBoacTeo 99 1 cneayolue TepMUHBl ¢ COOTBETCTBYIOLMMA onpeaerne-
HUSIMUA:

31

nuHelHble bunbTpbl Nnpoduns (linear profile filters): PunLTp Npoduns, Ucnons3yemelid 4Na pasae-
neHus npocuns Ha AJMHHOBOSHOBBIN (HA3KOUYACTOTHbBIN) N KPATKOBOSHOBbIN (BbICOKOYACTOTHBIN) KOMMO-
HEHTLI.

[ISO/TS 16610-20:2006]

3.11

OTKpPbITbIA Npodunk (open profile): HesamkHYTbIA NPOUNL NOBEPXHOCTN KOHEYHOM ATTUHBI, BKMOYa-
OLLMIA ABE KOHEYHbIE TOYKM.
[ISO/TS 16610-1:2006]

3.1.2

3aMKHYTbIA npodumnb (closed profile): 3amkHyTbIA NPOdUIL NOBEPXHOCTU KOHEYHON ANuHbI, 6e3
KOHEYHLIX TOYeK.
[ISO/TS 16610-1:2006]

3.1.3

ANUHa BonHbI cpe3a (cut-off wavelength): [inuHa BonHbl (nepuoa) npocunnsa NnoBepxHoCTU B Buae
CUHycouabl, Ans koToporo huneTp npoduns nponyckaet 50 % amMnNnNUTyAbI.
[ISO/TS 16610-20:2006]

4 Xapaktepuctuku NayccoBa cpunbTpa npocduna Ansa oTKpbIToro npodunsa

4.1 FayccoBa BecoBasi PyHKLUA ANA OTKPbITOro npodunsa
Becosas cyHKuna oTpbiToro unetpa npoduns (1) umeet sua Mayccosoit yHKUMN ¢ ANNMHONK BOSHBI

cpesa A, rae «C» 03HavaeT «cpesy.
YpaBHeHue nmeeT cneayroLumin Bua:
2
1 exp l—ﬂ{ L ] 1 (1)
oA o-Ag
rae X — paccTosiHue oT LeHTpa (MakcumMmyma) BeCOBOW (DYHKLIUK;
A, — OnuHa BONHbI Cpesa;

o — KoHcTaHTa Ana obecneveHus nponyckaHus 50 % amnnnTyabl Ha AnNvHe BOMHBI cpesa A.
Ha npaktuke BecoBas chyHKLMA MOXeT BbITb 3anvcaHa crneayowmum obpasom:

s(x) =

“Ae a-Ag

2
s(x) = 1x exp [ﬂr( Xx ” npu—L- A <y <L -A, 2

0 — B oCTanbHbIX cnyyasx,

rae L, — KoHcTaHTa cpesa BecoBoi (hyHKLMM (B NpUNoXeHUn A npuseaeHbl pEKOMEHAOBaHHLIE 3HAYEHUS);
o — KOHCTaHTa, paBHas:

= "2 _0,4697. 3)

T
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paduk BecoBoi (PyHKL MM NpeacTaBneH Ha pucyHke 1.

AY

25

1.5

1,0

0.5

XY

-1,0 0,5 0 0,5 1,0
X— g Y — - $(x)

PucyHok 1 — BecoBas dyHKuMA [ayccoBa unbtpa npocuns Anst OTKPbITOro npoduns

4.2 TepeAaTouHble XapaKTepPUCTUKUN OTKPbITOro npoduns

4.2.1 MepepaToyHaa XapakTepuUCTUKa ANMUHHOBONIHOBOW (HM3KOYACTOTHOW) KOMMNOHEHTBI
OTKpbITOro npoduns

MepeaaTouHylo XapakTepucTUKy (CM. PUCYHOK 2) onpeaensitioT npu nomowm npeobpasosaHna dypbe
BECOBON hyHKLMN. NS ANIMHHOBOMHOBOW KOMNOHEHTHI (CpeAHen NIMHUN):

)2
& = exp |—1t[OL CJ ] Q)
ay A

rae a, — amnnutyaa cuHycouaansHoro npochuis Ao punbTpauum;
a, — amMnnuTyaa cuHyconaanbHoro Npoduns no cpeaHen NMHUu,

A — nepuog cuHyconaarnsHoro npouns.

4.2.2 MNMepepaToyHana XxapaKTepUCTUKa KPaTKOBONMHOBOW (BbICOKOYACTOTHOW) KOMMNOHEHTbI
OTKpbITOro npoduns

MepenaToyHas xapakTepucTuka (CM. pucyHok 3) onpeaensieTcs npu noMowm npeobpasoBaHusa Pypbe
BECOBOW (DYHKLMM U KOMMAUMeHTapHa nepefaTovHOW XapakTepucTuke ASIMHHOBONHOBOW KOMIMOHEHTHI.
[ns KpaTKOBOMHOBOIN KOMMOHEHTHI €€ 3anUckiBaloT cneayowmnm obpasom:

2
a - o-he a —q_ 3 5
22 =1_exp|-n , 2=1-9 (5)
ao ok ag ag

rae a, — amnnntyaa KpaTKOBOJSTHOBOW KOMMOHEHTHI cuHycouganbHoro npoduns.
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4.3 Kpaesble achchekTbl

Tak Kak oTpbITble Npocdhunu 3aaaHbl Ha KOHEYHOM OTpe3ke, cBepTka MayccoBa UNbTPa C OTKPLITHIM
npocbunemM NpuBeaeT K NOABNEHUK KpaeBbiX ah(eKToB B pesynbraTte punbTpauumn Ha KOHLUEBbIX yYacTkax
npocunsi. KoHUeBLIe yyacTKu OTKpPLITOrO Npochuns, rae kpaeBble 3¢hdpekThl AaloT 3HauYMTenbHbIA BKNag,
Ha3blBaKTCA 30HaMM KpaeBbiX 9¢hheKTOoB.

OgHa 13 meToaMK, MO3BONAIOWMX YMEHbLMTL KpaeBble 3(OMeKTbl, 3aK/o4aeTcsi B MCMONb30BaAHUM
npodouns 60nbLLOK ANWMHBI M yAaneHUM 30H KpaeBbiX athheKToB 13 pedynbTarta hunbTpauum (CM. pucyHok 4).

YA

1,0

0,8 I

1
v

r

0,2

s

[=]
=
/

9% J

0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0
1 — npodunb Ao bunbTpauum; 2 — npodunb nocre dunbTpauumn; X — anuHa, MM; Y — BbicoTa, MKM

PucyHok 4 — lNpumep Mayccosoi domnbTpaumm (A, = 0,8 MM) ¢ ynaneHuem 3oH kpaeBbix 3gcexros

K anbTepHaTMBHbIM NOAX0OAaM YMEHbLUEHUs! KpaeBbiX 3(h(HEKTOB MOXHO OTHECTU METOLMKM, UCMOTb-
3oBaHHble B UCO/TC 16610-28 (cM. pucyHOK 5).
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YA

1,0

N

0,6

NimE /
JSATATAN | In
TR ]
U W Al
i JLATERA

U y

1 — npodunb A0 punsTpaumm; 2 — npodune nocne punsTpauuu; X — anuHa, MM; Y — BbICOTa, MKM

PucyHok 5 — Mpumep Mayccosoii comnbTpaumm (A, = 0,8 MM), ncrionbayioLeit KpuTepuin CoOXpaHeH!sl MOMeHTa,
m3 NCO/TC 16610-28

5 Xapakrtepuctuku MNayccoBa chunbTpa npoduns ans 3aMkHyToro npoduns

5.1 BBepgeHue
3aMKHyTbLIN hUnbTP NPOUNs He peKoMeHAYeTCA UCMONb30BaTh ANA ANUH (OKPYKHOCTEN), MEHbLLNX 22,
5.2 ayccoBa BecoBasi (pyHKLMA ANA 3aMKHYTOro npoduns

BecoBas thyHKLMsi 3amkHYTOro counbTpa Npoduns (CM. pucyHok 6) BolpaXkaeTcs Kak cBepTka ['ayccoBon
hYHKLMM NNOTHOCTM C 3aMKHYTbIM Npodunnem AnNUHON L. DyHKUMA UMeeT crieayoLmi BUA;:

2
fe %-fe
——exp|—n L,-L L.-L
SO =1a-L XF{ (a-L "PM—;—SXS j, , (6)
c c
0 — B ocTanbHbIX cry4asix,
rae y, — paccrosiHue oT LeHTpa (MakcMyMa) B3BeLLMBaIoLLe (PYHKLUK;
f,— vacroTa cpesa, paBHas L/A;
L — anvHa 3aMKHYTOro npodunst;
L, — KoHcTaHTa cpesa (M. npunoxexue A);
o — KOHCTaHTa, paBHas:
a=."2 5 0,4697. )
n
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paduk Mayccosoi BecoBoi hyHKLMM Anst pUnbTpa 3aMKHYTOro Npocduns NpuBeaeH Ha pUCyHKe 6.

AY

2,5

15

1,0

0,5

XY

-1,0 -0,5 0 0,5 1,0
X — (JLy Y — (Lify)s (1)

PucyHok 6 — BecoBas cpyHkums FayccoBa unbTpa 3amkHyTOro npocuns

5.3 MepepaTo4yHan xapakTepucTUKa 3aMKHyToro counbsTpa npocduna

5.3.1 MNepepaTtouyHasa xapakTepucTUKa [ANMHHOBOINTHOBOW (HU3KOYAaCTOTHOM) KOMMOHEHTbI
3amMkHyTOoro counbTpa npoduna

XapakTepucTuKa bunbTpa (CM. pUCyHOK 7 ) onpeaensieTcsl ¢ noMoLublo npeobpasosaHuns dypbe BECOBOW
thyHkuMK. XapakTepucTuka punbTpa AnsA cpeaHein MHum, korga A, << L, MoxeT 6bITb NpubnmkeHHo nonyyeHa
13 ypaBHEHUSI:

2
A oxp | | & F
a, exp n[ ] \ (8)

rae a, — amnNuTyaa cuHyconaansHoro Npoduns WwepoxosaTocT Ao hunbTpaLuu;
a, — aMmnnuTya aToro CUHyconaanbHOro Npodunst Ha cpeaHen NHUA,

f— yacToTa cuHycouaanbHoro npodunsa [uMcno nepuoaos Ha npodunb (06opoT npoduns)].

5.3.2 MNepepaTtoyHasi XapakTepuUcTUKa KOPOTKOBONTHOBOW (BbICOKOYACTOTHOM) KOMMOHEHTbI
npodcdunsa

MepepatouHas xapakTepucTuka (CM. pUCyHOK 8) KOpPOTKOBOMNHOBOW KOMMOHEHTbI MPodUnsa KOMNIMMeEH-
TapHa nepegaToyHOW XapakTepucTuke ASIMHHOBOITHOBOW KOMMOHeHThl Npocdunna. KopoTKoBONHOBAA KOMMO-
HeHTa sIBNAETCA pasHuUen mexay npoduneMm noBepxHOCTU U ANUHHOBONHOBOW KOMMOHEHTOW Npoduns.
®YHKUMA NepeaTOUHO XapaKTepPUCTUKN 3aBUCUT OT A (Npu A, << L) n 3annceiBaeTca cneayowmm o6pasom:

2
a _ 1— exp|—=n Lf ; a _ 1-&) 9)
a9 fe a9 a9

rae a, — aMnNnNuTyaa Npoduna WepoxoBaToCcT CUHYCOUAANLHOMN BOSHBI.
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X — uneno nepuoAos Ha o6opoT Npoduns; Y — kodahUUMEHT NPonyCcKaHna amnimtyabl a,/dag, %

PucyHok 7 — lNMepegaToyHasi xapakTepycTrka AnnMHHOBONTHOBON KOMNOHEHTbI Npoduns
ANS 3aMKHYTbIX PUNbTPOB NPOMIIA NPU PasHbiX KONUYECTBaxX Neprnogos Ha 06opoT npoduns
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X — uueno neprofos Ha 060poT Npoduns; Y — KosduumUeHT NponyckaHus amnnnTyas! a/ag, %

PucyHok 8 — lNMepegaToyHas xapakTepncTUKa KOPOTKOBONHOBON KOMMOHEHTbLI Mpodunnsi
Ansi hunbTpa 3aMKHYTOro npocuns B BonHax Ha 06opoT
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Mpunoxenne A
(cnpaBouHoe)

OWwn6KKU, BOZHMKaIOLWME Ha NpaKTUKe, ANA OTKPbITLIX U 3aMKHYThIX Npodunein
(anropuT™ cLUNBKK)

A1 OTKpbITbIe Npochunm

B Teopun BecoBasi pyHKkUmMA [aycca Ans 0TKpbITOro Npouns NpMHMMaeT NONOXUTENbHOE 3HA4eHne, Koraa sajaHa
B AManasoHe OT MMHYC BeckoHeuHocTn Ao nnc GeckoHeuHocTn. OpgHako Becosasa dyHkuus Maycca 6bicTpo yobiBaeT
Npy yoaneHum oT LeHTpa, Tak YTo B 06nacTsx, JOCTaTOYHO yaarneHHbIX OT HEro, oHa NpakTu4Yecku pasHa Hynio. [ipyrumm
crnoBamu, Ha NpakTuKe, BecoBas yHKUMA [aycca 3agaHa B orpaHnyeHHon obnactu. OrpaHnyeHHas BecoBas OyHKUMS
"aycca meeT cnegyowmi Bua;
Onpy y < —Le-Ags
s =y8(x)npm —Le ke Sy <Lc-A (A1)
Onmpny>L. %,

rae y — paccTosHWe BAONb NPOdUns oT LeHTpa (MakecuMyMa) BeCOBOM hyHKUMK;
xc — ANVHa BOIHbI Cpesy;
L, — koHcTaHTa cpesa.
Mpumep orpaHnHeHHON BECOBOW hyHKLMK [aycca AN OTKPbITOro npouns npuseaeH Ha pucyHke A.1.

AY

25

1,5

1,0

05

-1,0 0,5 0 0,5 1,0 X
X — x/%c; Y— XC-§(x)

Pucyrok A.1 — lMpumep orpaHnyeHHoi Becosow dyHkumm laycca ans L, pasHon 0,5

Tak kak orpaHu4eHHas BecoBas (PyHKLMS SBNAETCA annpokcuMaumuen ICTUMHHON (HEOrpaHWYEHHOW) BECOBON (PyHK-
uum Maycca, npy CBepTKe C orpaHnyeHHol hyHkumen Bcerga 6yaeT NnpucyTCTBOBaTb OLIMGKA MO CPABHEHUNIO C NCTUHHOWN
dyHkumen. KoHcTaHTy cpesa L cneayeT BbiGupaTte Takum o6pasom, 4Tobbl ombka He NpeBbiluana npuemnemoro Ans aatH-
HOW 3aa4u YPOBHS.

10
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MpumMmedaHue— Ownbka Npy CBEPTKE C OrPaHUHEHHON YHKLMEN OTNUYaeTCs OT OLUMBKW, BHOCUMOW rpaHmny-
HelMK achbekTamm (cm. MCO/TC 16610-28), n He BktovaeT B cebsi ombkm, BHOCUMBblE LndpoBoi peanunsaumen [ayccosa
dunetpa.

MaTemaTtnyeckme Bblknaakmu, Tpebyemele Ans pacuera KOHCTaHTbI cpesa L, npuseaeHsi B A.2.
A.2 MaTtemaTuka ansi oTKpbITOro npoduns

C TOUKM 3peHnsi MaTeMaTUKK, OfpaHnyYeHre BECOBON PYHKLMMN 40 KOHEYHOTO uHTepeana’) MoxeT BbiTb ONMCaHo ¢
NOMOLLBIO YMHOXEHUS Ha NPSIMOYrONbHY0 (OYHKLMIO, TAKMM 06pa3om orpaHuyeHHasi BecoBasi (PYHKUMSI MOXET BbITb 3anu-
caHa criegytowmm obpasom:

s() =s(x)-r Ly %), (A2)
roe s(y) — Becosas hyHkums [aycca;

() — orpaHnyeHHas Becosast hyHKuus Maycea;
r(Lg, %) — npsmoyronbHas yHKUKs, ONUcsIBaeMas:

Tnpule ke Sy <Le-N

(A.3)
0 — B OCTanbHbIX CNyYasXx.

r{Ly, 1) ={

Owwnbka, BO3HUKaKLWAs M3-3a OrpaHUYEeHUs UHTepBana, onpeersieTcsi MakCUMarbHbIM OTKIIOHEHUEM MexAay
nepegaToqHon PyHKUMEN orpaHuM4eHHOW BecOBOW (DYHKUMM OT nepefatoyvyHon OyHKUMM HEeOorpaHUMyYeHHOW BECOBON

DyHKLMK. ~
MpeobpasoBaHne Pypbe orpaHUHEeHHON BecoBOn hyHkummn aycca S(w)

S(@) = (S R)(w) = TS(V)~R(LC, ® —V)dv, (A.4)

—o0

rae S(v) — ®ypbe obpas BecoBow dyHkumm "aycca;
R(.,.) — ®ypbe 06pa3 npsimoyronbHon hyHKLUK, KOTOPLIN MOXET GbITh NpeACcTaBMNeH Kak:

Lo Lo

R(L, w)= Ie"“”dx =2L_ ), -sinc [M 0)) , (A.5)
L Ag n

rae dyHkums sinc (y) = sin (wy)/ny.

CornacHo ypaBsHeHuio (A.3) npy o = 0 gocTUraeTcA MakcumanbHOe OTKNOHEHNE MeXay nepeaaTtoYHbIMK PyHKUM-
SIMM OFPaHNYEHHON 1 HEOorPaHNYEeHHON BECOBbIX (DYHKLMIA,HTO NPUBOAUT K MaKCUMaribHoi norpetuHocTn!);

erfc [ﬂj

oA

Ee rpacduk npuBegeH Ha pucyHke (CM. pucyHoK A.2), a Takke hyHKUMS MoxeT GbiTb onucaHa B Buge Tabnuupl
(cm. Tabnivuy A1).

Y Ccwm. [6].
11
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X=Lg, Y~ owubka
PucyHok A.2 — OwwnBka orpaHny4eHHOro MHTepBana B 3aBMCMMOCTU OT KOHCTaHThi cpesa L

Tabnwuya A.1— Ownbka orpaHM4eHHOCTU MHTEPBAaNa Npu pasHblX 3HAYEHUAX KOHCTaHThI cpesa L

KoHcraHTa cpesa L Owwubka, %
0,5 0,76
0,6 0,14
0,8 1,96-107°
1,0 9,47-107°

Ha npodune w(y) oueHka MakcymanbHON ownbku MoxeT 6biTh MonyyeHa cneaylowmm o6pasom):
N j
- . L

e (A.6)

Ao (y)<p,, -erfc {

rAe Pmax — MakcMmanbsHoe abconoTHoe aHa4eHne npoduns.
A.3 3amkHyTbIe npodunm

Becoas chyHKUMA DunbTpa 3aMKHYTOro Nnpoduns ONUCHIBAaETCH ypaBHeHWeM A5 [aycCcoBOM (PyHKUMM NIOTHOCTH,
B3ATOW OT 3aMKHYTOro Npomna Anukbl L. NMpuyacroTe cpesaf, paBHoW L/A, ypaBHeHWU e BbIMMSANT CIIeAYIOLMM 06pa3om:

7fc Xfc 2 . .
s(x) = a-Lexp[_"(wL an—L"f—Lsxs L‘; L (A7)

0 — B OCTarlbHbIX CRyyYasx ¢

rae y, — KoopAauHara Boonb 3aMKHYTOro npoduns, 0TCUMTbIBAaEMas OT UeHTpa (MakcuMyma) BecoBom (OyHKLMY;
f,— vacToTa cpesa;
L — anuvHa 3amkHyTOro npoduns;

Y Ccwm. [6).
12
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L, — koHcTaHTa cpesa;
oL — KOHCTaHTAa, BblYMCNEeHHasn no hopmyne

o= /B ~ 0,4697. (A.8)
T

BripaxeHne npuseaeHo B hopme orpaHnHeHHoln BecoBon pyHkumm aycca.
Mpumep orpaHnyeHHoN BecoBow yHKunM aycca ans 3amkHyToro npocunsa npueegeH Ha pucyHke A.3.

AY
25

1,5

1,0

0.5

xY

-1,0 0,5 0 05 1,0
X—f Ly Y— Lif,-§(z)

PucyHok A.3 — lNMpumep 0bpesaHHoi B3BewmBatowen dyHkuum Naycca ansa KoHCTanTbl 06pesanus L, paBHoi 0,5

Tak kak obpesaHHas B3BewMBatoLWas MyHKUUA SBNAeTCs annpokCcuMaunen UCTUHHON B3BELLMBAIOLWEN OYHKLNK
laycca, npy cBepTke ¢ obpesaHHoON yHKUuMel Bcerga ByaeT NpMCYTCTBOBATL OWMOKa MO CPABHEHUIO CO CBEPTKOW C
UCTUHHOI (PyHKUMeR. KoHcTanTy obpesanua L cnedyer BbiGupath Takum o6pasom, 4ToGbl owmnbka He npesbiwana
npvemMnemMoro ansi AaHHOM 3aaauqn ypoBHSI.

A.4 Matematuka gns 3amkHyToro npoduns

MaTemaTvka gnsi obpesaHHoi B3BelLuMBatowen pyHKUMM Faycca gnsa 3aMKHYTOro Npoduna MaeHTUYHa cnydato
C OTKPBITBIM NPOPUNEM 38 UCKITIOUEHNEM 3aMeHbl A, Ha L/f, T.e. ), = L/f,. Tpadmk A.2 n tabnmua A.1 TaKke NagHTUYHbI
ONA Cny4Yas 3aMKHYTOro npoduns.

A.5 PexomeHpauun

PekomeHnayeTcs:

1) ans obwero ucnoNb3oBaHUs NPUMEHATL KOHCTaHTY obpesanus L, pasHyio 0,5;

2) AnsA TOYHBIX NMOBEPXHOCTEW, F4e XenaTenbHO YMeHbWUTb OLWKGKY nMnnemeHTaumm go 0,14 %"}, ncnoneaoeats
L, paBHyto 0,6;

3) Aansa cnpasoYHOro NporpammHoro obecneveHns ucnone3osats L, paeHyio 1,0, Tak, 4To6bl owwubkal umnnemen-
Taunm 6blna He3HaYUTENBHOM.

Y cm. [8].
13



rocTt P UCO 16610-21—2015

MpunoxeHue B
(cnpaBouHoe)

Mpumephbl

Mpumepbl npumeHeHus MNayccosa unbTpa Npoduns K OTKPbITLIM U 3aMKHYTbIM Npodunam npuseaeHsl B MHGOpP-
MAaLMOHHBIX Liensix.

YA
2,5

. TR
T AL i
ARV il

L L "J

2,0 T T T T T T T T T —
0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 20 X

X — anuHa, MM, Y — BbICOTa, MKM

PucyHok B.1 — OTKpbIThIN (ounbTp Maycca co 3HadeHuemM A, paBHbiM 0,8 MM, MCMONb3YIOLWIA KpUTEpUIA
COXpaHeHUst MOMeHTa 1151 KOPPEKTUPOBKU KpaeBoro addekTa, NPUMEHEHHbIN K hpesepoBaHHOW NOBEPXHOCTU

14
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180

240 300

270

PucyHok B.2 — 3amkHyTbil ounbTp Maycca (co shadenmem f; = 5 nepuonos Ha 06opoT),
NPUMEHEHHbIN K (hpe3epOBaHHOW/LLITaMNOBaHHOW NOBEPXHOCTH

15
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Mpunoxenwne C
(cnpaBo4Hoe)

MecTto B maTpuue ¢unbTpoB

C.1 Obwee
Moapo6HocTn 0 maTpuLe hrnbTPoB NpueBeaeHsl B MCO/TC 16610-1.

C.2 Mo3unuusa B maTpuue PUnbTPOB
Hactosiwuii ctaHgapT OTHOCMTCA K KOHKPETHOMY (UNbTPY WM COOTBETCTBYET KONoHke «PunbTp npodpuns,

TNVHEVHBINY» (cM. Tabnuuy C.1).

Ta6nwuuya C.1— MecTto B matpule punbTpoB

duneTp: cepua MCO 16610
Obwue Pasgen 1
dunbTp Npochuns dunbTPp TONOrpamMmb|
®yHoameHTanbHble Paspgen 11 Paspen 12
TNuHeiinbii PobacTHbIi Mopcbon?- TNnHeiHbIn Po6acTHbiii Mopcbon?-
rm4ecknuun rmyeckun
OB6wmin acnekt Pasgen 20 Pasgen 30 Paspen 40 Pasgen 60 Pasgen 70 Pasgen 80
KOHKpeTHbIN Paspgensl Pasgensbi Pasgensbi Paapgenbi Paagenbi Paspgen
dunbTp 21—25 31—35 41—45 61—65 71—75 81—85
Kak ncnonb3o- Pasaensi Pasanensi Pasagensbi Pasagensbi Pasaensbi Paspgensl
BaTb PUNbTP 26—28 36—38 46—48 66—68 76—78 86—388
[MepemeHHoOe Pasgen 29 Pasgen 39 Paspen 49 Pasgen 69 Pasgen 79 Pasgen 89
paspelueHne

16
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Mpunoxenne D
(cnpasounoe)

MecTto B maTpuue MNXU

D.1 Ob6wee

Mogpo6HocTy maTpuubl XM npueegers B UCO/TP 14638.

enepanbhbivi nnan UICO/MM XN, npuseaenHbin B UCO/TP 14638, aaet 0630p cuctembl MCO/MXW, yacTbio koToporo
ABNAETCA HacToAwmMn ctaHpapt. ®yHaamentaneHele npasuna NCO/M XM, o6bsieneHHble B MCO 8015, npuMeHsioT K
HacToAWeMy CTaHAApTY, a Takke CTaHAapTHbIE NPaBUNa NPUHATUS pelueHui, NnpuBedeHHble B CO 14253-1, npumeHsiioT
K CI'IeLlMCbMKaLlMHM, cAenaHHbIM B COOTBETCTBUM C HACTOALWLMNM CTAHAAPTOM, B Clny4ae €Cfim He OroBOPEeHO NHoe.

D.2 Undopmaums o HacTosleM CTaHAAPTE M €ro UCNONbL30BaHNN
Hacroawwmin ctanpgapT onpeaenseT METPONOrMYeckue XxapakTepucTuky NMHenHbIX unsTpos [aycca.

D.3 MecTo B maTtpuue NXu

HacTtoswun ctangapt sisnsieTcs rmobanbHbiM 4OKyMeHTOM XU, KOTOpbIN NPUMEHNM K 3BEHbSIM LienoYkn 3 u 5 Bcex
ueneun cTaHgapTOB, Kak v NPOUMNMIOCTPUMPOBaHO Ha cxeme D. 1.

17
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dyHaaMeHTanbHbLIA FnoGanbHbI cTaHpapT MXU

craHgapt 'XU

O6wwit crangapt MXA

Homep 3BeHa Lienoyku 1 2 3 4 5

Paamep

PaccrosiHne

Paguyc

Yron

dopma NUHENHoM
HEe3aBMCUMOCTU AAHHBIX

dopMa NUHEeNHOM
32BVWCUMOCTU AaHHbIX

®dopmMa NOBEPXHOCTHOM
He3aBMCUMOCTU AAHHLIX

$bopma NoBEPXHOCTHOM
3aBMCHMOCTM JaHHbBIX

OpwueHTauus

MNMonoxeHve

PapuanbHoe bueHne

MonHoe bueHne

[aHHble

Mpodune WwepoxoBaTocTu

Mpodune BONHUCTOCTU

MepBuyHBIA Npodub

DedekTbl NOBEPXHOCTU

MpaHnubl

Cxema D.1 — Mecto B maTpuue XA

D.4 PoactBeHHble MeXayHapoaHble CTaHaapThbl

PopacTeeHHble MeXayHapoaHble CTaHAapThl NMPUMBEAEHb! B LIeNoYKax CTaH4apToB, ykasaHHbIX Ha cxeme D. 1

18
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUsa o COOTBETCTBUU CChINIOYHbIX MEXAYHAPOAHbIX CTaHAapToOB
CCbINOYHLIM HaUUOHaNnbHbIM cTaHgapTaMm Poccuiickon Pegepaumm

Ta6nwuuya JAA1

0603Ha4YeHNE CCLINIOHYHOTO CreneHb 0O603Ha4YeHne U HaMMEHOBaHWE COOTBETCTBYIOLLErO HALMOHANBbHOIO
MeXayHapoaHOro craHaapTa COOTBETCTBUS craHpaprTa
MCO/TC 16610-1:2006 IDT FOCT P UCO 16610-1—2015 «locyaapcTBeHHasi cuctema
obecrneyeHusi egUHCTBa 3MepeHuin. FeoMmeTpuyeckne xapak-
Tepuctukn usgenuin (MXW). dunbtpauus. Yacte 1. O630p m
OCHOBHbI€ NOHSTUSI»
NCO/TC 16610-20:2006 — *
PykoBoacteo MCO/M3K 98-3:2008 IDT MOCT P 54500.3—2011 «HeonpeaeneHHOCTb W3MEPEHWUS.

YacTtb 3. PykoBOACTBO MO BLIPAXEHWIO HEONPEAENEHHOCTU U3-
MEPEHNA»

Pykosogcteo MCO/M3K 99:2007

*

TCTBUSA CTAaHAAPTOB:

- IDT — naeHTU4YHble CTaHAapThI.

* CoOTBETCTBYIOWMI HAUMOHANBHBLIA CTaHAapT oTcyTcTByeT. [lo ero NPUHATUA peKoOMeHyeTCsi MCNoMb30BaTh re-
peBoA, Ha PYCCKMI si3blK AaHHOIO MexgyHapoaHoro ctaHgapTta. OduunansHbIn Nnepesod 4AHHOTO MEeXayHapoaHOro
cTaHgapTa HaxoauTesl B QegepalnibHOM MHEPOPMAUMOHHOM (DOHAE TEXHUHECKMX PErNaMEHTOB U CTAHAAPTOB.

MpwnMeyaHun e— B HacToAweln Tabnuue ncnonbL3oBaHo cneayouee ycrnosHoe o603HaveHne creneHn cooTee-

19
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Bubnuorpadua

ISO 8015:2011, Geometrical product specifications (GPS) — Fundamentals — Concepts, principles and rules
[FeomeTpuyeckue xapakrepuctvku nagenun (IFXN). OcHoBHble NpyHUMNbI. KoHuenuum, npuHumnsl v npasunaj
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