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[lpeaucnoBue

Llenn nnpuHumnel ctaHgapTusauum B Poccunckon egepaunmn yctaHosneHbl egepanbHbiM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-03 «O TexHU4YecKOM perynmupoBaH1Un», a npaBuna npMMeHeHuns HauMoHanbHbIX

ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE MONIOXEHUAY

CBeoeHUA o cTaHgapTe

1 PASPABOTAH ®eagepanbHbiM rocyaapCTBEHHbIM YHUTAPHLIM npeanpuatuem BocTouHO-CUOUPCKUM

Hay4YHO-nccneaoBaTeNbCKUM UHCTUTYTOM (PU3UKO-TEXHUYECKUX U pagnoTexHundeckmnx namepeHun (OIyIr BC
HANDTPI)

2 BHECEH YnpasneHnem TexHM4ecKkoro perynmpoBaHus U ctaHgaptmsaunm egepanbHOro areHTCcTBa
No TeXHUYEeCKOMY PerynmpoBaHuUo 1 MeTposiormm

3 YTBEPXXOEH W BBEAEH B JEWNCTBUWE Mpukasom ®enepansHOro areHTcTsa no TeXHNYECKOMY
perynmupoBaHunio U metponorun ot 27 gekabps 2006 r. Ne 343-cT

4 BBEAEH BINEPBbIE

VIHgbopmauus ob UMeHeHUSX K HacmosuweMy cmaHoapmy rybrnuKkyemcs 8 eXXe200H0 U3dasaeMOoM yKa-
3amerne «HalyuoHanbHbie cmaHoapmbl», @ meKcm U3MEeHEeHUU U rorpasok — 8 eXeMeCsa4YHO U30asaeMbiX
UHOPpMaUUOHHBIX yKka3zamernsx « HayuoHarnbHble cmaHOapmebl». B criydae nepecmompa (3aMeHsbl) Unu omme-
Hbl Hacmosuea2o cmaHOapma coomeemcemeyiouiee ysedomMrieHue byoem ornybriuko8aHo 8 eXxeMeCAa4YHOo u3oa-
saeMoOM UHGbopMaUyUoOHHOM yKalamerne «HauuoHanbHbie cmaHOapmbily. Coomeemcemaeayroujasi UHhopMayus,
yeeOoMIIeHUE U MeKCMbI pasMelaromcs makxe e UHpopMalylUoHHOU cucmemMe obujez20 rnonb3ogaHuss — Ha

ouyuanbHoM caume PedeparibHO20 a2eHmemaea o MexHUYeCKoOMy pe2yrnupogaHUuro U Memposio2ul 8 cemu
ViIHmepHem

© CrtanpapTtuHdopm, 2008

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-

MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

[ocynapcTBeHHasa cuctema obecnevyeHnss eQUHCTBa U3SMEPEeHUN

OTHOCUTENBbHAA OUI3JIEKTPUHECKAA NPOHULAEMOCTD
UTAHIEHC YITIA QU3NNIEKTPUHECKUX TTIOTEPD
TBEPObIX AU3JIEKTPUKOB

MeToAUKU BbINONMHEHUA U3MEePEeHUN B AUuana3oHe CBePXBbICOKUX YacToOT

State system for ensuring the uniformity of measurements. Relative dielectric permittivity and the loss tangent of solid
dielectrics. Procedures of measurements at microwave frequencies

IlaTta BBegeHna — 2008—06—01

1 Ob6nacTb NpUMeHeHus

HacTtoawmin ctaHaapT ycTaHaBNMBaeT METOAMNKN BLINMONTHEHUA U3MEPEHNIA OTHOCUTENTbHON ON3NEKTPU-
4eCKOW NPOHNLIAEeMOCTU € U TAHIeHca yrna AN3eKTpU4ecknx noteps tg d TBepablX AN3NEKTPUKOB B MUKPOBOJI-
HOBOM Auana3oHe YacToT Ha OCHOBE Pe30HaHCHbIX MEeTOA0B.

B HacTosdAlWweM cTaHgapTe npeacTtaBneHbl cneayolme Mmetoabl U3MepeHui:

- 0bbeMHoro pesoHaTopa nNpu PUKCMPOBAHHOW PE3OHAHCHOW YacToTe;

- obbemMHoro pesoHaTopa npu pUKCMpoBaHHOM pe3ocHaHCHOW ANUHE;

- LLeneBoro pesocHaTopa;

- MeTannocananeKkTpu4eckoro pesoHartopa.

Obpa3sLubl TBEPAbIX AN3NEKTPUKOB AN M3MepeHumn (ganee — obdpasubl) MOryT UMeTb pOpMY ANCKOB ANa-
MeTpom D >{ rae t — TOoNWMHa gucka, fpopmy LMNMHAPOB AnamMeTpoM D, BLICOTOU L NpU pasnnYHbIX OTHOLLE-
HUAX D/L nn nnacTtuH (nognoXek) TONWUHON << A, B,rge A, B — AnvHa v lWWMpUHa NnpsamMoyrofibHOW nnacTUHLI
(MOANOXKA), U TOHKUX ANCKOB Npn t << D,

B 3aBUCMMOCTU OT TUNOpasmMepa obpasua NpPUMeHsIIoT pasfindHble MeTOANKN BbINOHEHUSA NU3MEePEeHNIN
TUMNblI PE30HATOPOB, NpUBEAEHHbIe B NPUIoKeHUN A: 0bbeMHbIA LUNMMHOPUYECKUA pe3oHaTop ¢ KonebaHnem
TNa Hy p A7 ANCKOBbIX obpasLoB, 00beMHbIN LLEeNeBou pe3oHaTop ¢ konebaHuem Tuna Hy4 p ANA MNacTuH
(MOANOXeK) N TOHKUX ANCKOB, MeTanNNMoananekTpuieckmid pesoHaTop ¢ konebaHuem Tuna HOmp anga uMnnH-
apuyecknx obpasuoB. Pasmepbl npUMeHsieMbIX pe3cHaTOPOB M obpa3LoB onpeaensaoTcs AnanasoHOM 4YacToT,

B KOTOPOM HeobXoaAMMO NPOBOAUTL U3MEPEHUS.

2 HopMaTuBHbIE CCbINKN

B HacTosweM craHdapTe MCNoJib30BadHbl HOPMAaTUBHbBIE CCbIJ1IKKA Ha ClieaAyiolwne CTanddp Thl.

[OCT P NCO 5725-2—2002 To4yHOCTb (NpaBUNbHOCTb U NMPeUn3noOHHOCTL) MeTOO0B U pe3yrbTaToB
namepeHunn. Hactb 2. OCHOBHOU MeToa onpeaeneHnd NoBTOPAEMOCTM U BOCNPOU3BOANMOCTU CTaH4apTHOro

MeToda N3MepeHUn
[OCT P51652—2000 CnupT 3TUNOBLIN pEKTUPUKOBAHHBIN U3 MULLEBOrO Chipbi. TexHn4eckme ycnoBud

[OCT 2789—73 LLlepoxoBaToCTb NOBEPXHOCTU. [lapamMmeTpbl N XapaKkTepUcTUKU
[OCT 6433.1—71 MaTtepuanbl 3NeKTpousonauMoHHble TBepablie. YCNOBUA OKpyXatolen cpeabl Npu

NnoaroToBKe obpasLoB U UCMbITAHWNA
[OCT 24643—81 OCHOBHbIE HOPMbI B3anMo3aMeHAeMOoCcTU. [lonyck popMbl U pacnooXXeHUdA NoBepX-

HOoCTen. Ynucnosble 3Ha4YeHUsA

U3paHune odbmumnanbHoe
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[TpunmeyvaHune—Ilpn NONb30BaHMM HACTOALWMM CTAHOAPTOM LEenecoodbpasHo NpoBEepUTb AENCTBUE CCbINMOM-
HbIX CTaHA4APTOB B MHPOPMALUMOHHON CUCTEME OBOLEro nornb3oBaHnsa — Ha opuumanbHomMm cante PegepanbHOro areHT-
CTBa NO TEXHUYECKOMY PErynupoBaHnio U METPONOrMn B cetn VIHTEpHET Unun no exerogHo nagasaemMomy ykasartenio «Ha-
LMOHanNbHbLIE CTAaHOAAPTbI», KOTOPbIW ONyBrnMKoBaH No COCTOSAHUIO HA 1 sSiHBapsl TEKYLLEro roga, u no COOTBETCTBYIOLWLMUM
EXEMECHAYHO N3gaBaemMbiM MHPOPMALMOHHBIM yKasatensam, onybnmkoBaHHbIM B TEKYLLEM roay. ECnn CcCbiNnoYHbIM CTaH-
0apT 3aMeHEH (M3MEHEH ), TO NP NMONb30BaAHUM HACTOSALWMM CTAHAAPTOM CreayeT PyKOBOACTBOBATLCH 3aMEHAOLWLUM (M3-
MEHEHHbIM) cTaHaapToM. Ecnu cebiNnovHbin CTaHAAPT OTMEHEH Be3 3aMeHbl, TO NONOXEHME, B KOTOPOM JdaHa CCbIfTKa Ha
HEro, NPUMEHSETCH B HaCTW, HE 3aTparvBaltoLLEN 3Ty CCbISIKY.

3 TpedboBaHuA 6e30MacHOCTH

[TpW BBINOMHEHNN U3MEPEHNI OTHOCUTENBHON AN3NEKTPUYECKON NPOHNLAEMOCTU U TaHTeHca yrna au-
anekTpuyeckmx notepb cobnoaatoT cnegyowme TpedboBaHns 6€30nacHOCTH:

- K USMEPEHUAM AOMYCKAaoT ML, NpoLUeLLnX UHCTPYKTaX Mo TEXHMKE Be3onacHOCTU Npu paboTe Canek-
Tpo- n CBY-pagnonameputenbHbIMU NpUMdopamu;

- BbINOJIHAOT TpeboBaHUA 6e30MNacHOCTU B COOTBETCTBUN C TEXHNYECKOW AOKYMEHTaLMEN HA UCNOSIb3Y-
emMble Npudopsbl;

- KOpMNycChl BCeX NMpMbopoB, NCNOMb3YEMBIX MPU N3MEPEHUAX, 3a3eMNSIOT;

- OoTcoeAMHEHNE LUMH 3a3eMi1eHns, NnoaKntoYeHne Unn oTKIoYeHne MeXBroYHbIX 1 CoeUHUTENbHbIX
Kabenen NpoBOAAT TOMbKO NPU BbIKIMHOYEHHBIX Npubopax;

- B NMOMELLUEHNN, rae NPOBOAST UIMEPEHUS, JOIMKHBI OTCYTCTBOBATL rasbl U Napbl BELWECTB, BbI3bIBalo-
LLe KOPPO3UID MeTannmmuecknx getanemn.

4 YcnoBusA BbINONMTHEHNA U3MEPEHUN

4.1 lNpwn BEINONHEHUN U3MEPEHUN TeMMNepaTypa OKpyXaloLlWero sosayxa, oTHocUTeNbHas BMaXXHOCTb,
bapomeTpuyeckoe gasneHue, BUdpaL B NoMeLeHNUN ACITKHbI COOTBETCTBOBATL YCTAHOBIEHHBIM B 3KCMNI1ya-
TaUMOHHOW AOKYMeHTaLUuM Ha NpuMeHsieMble cpeacTBa U3MepeHUH.

4.2 NameHeHMe TeMnepaTypbl OKpYyXatoLero Bo3ayxa 3a BpemMsi usmepeHun obpasiua He A40MKHO NpeBbI-
watb £ 1 °C.

5 TpeboBaHuA K KBanundmkaumm oneparopa

K BbINOMHEHNIO N3MepeHnid U 0DpaboTKe UX pe3ynbTaToB ACMYCKAOT ML, MMEOLWUX NOAroTOBKY ANS
paboTbl ¢ CBY-pagmnonamepuntenbHbiMY NpUdopamMmn 1 HaBbIKA MOMb3oBaTeNId KOMMNboTEpPa.

6 TpeboBaHUA K cpeaAcTBamM U3MEPEHUN U BCNOMoOratTenbHbIM YCTPOUCTBaM

6.1 B 3aBUCMMOCTU OT MeToda UIMEPEHUN NMPUMEHAT cpeacTBa UIMepPeHUNn U BCnoMoraTtefbHble
YCTPOWCTBA, Heobxoammele Ang ero peanusaunn. Oouwme TpedoBaHUA K UICNONbL3YEeMbIM CpeCTBaM U3Mepe-
HUW NpUBedeHbl HXKE.

6.1.1 I'eHepaTopbl CBY:

- BbIXOOHAsA MOLWHOCTb, MBT, HE MEHEE. . . . . . . . . . . . . . . oo

- OTHOCUTEenbHas HecTabUNbHOCTb YacToThl 3@ 15 MUH, He Bornee. . . . . . . . . . . . . 1-107%
- MapasuTHas YacTtoTHasa AeBunaumsa (oTHocuTenbHas), HeGonee . . . . . . . . . . . . .5.105;
- HecTabunbHOCTb BbIXOAHOW MOLWHOCTM 3@ 5 MUH, Ab, He bonee . . . . . . . . . . . .. 01;

- NMHEeWHas YacToTHad MoaynaAunua BHELWHUM CUrHanom B OTHOCUTENNbHOW Nonoce

YACTOT, HE MEHEE . . . . o o o e e 5010
6.1.2 YHacTtoTomep:

- npegen Aonyckaemon oTHOCUTENbHOM NorpewHocTM, HeGonee . . . . . . . . . . . . . 1.10°7;
- YpOBeHb MUHUManbHoW BxoaHon CBY-mowHocTn, MBT, He Bonee. . . . . . . . . . . .02
6.1.3 VHaunkaTop pesoHaHca (ocuunnorpady):

- 4YyBCTBUTENbHOCTbL NO Y-BXoay, mMB/oen.,HemMeHee . . . . . . . . . . . . .. .....Z2
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6.1.4 BonbTMeTp NOCTOAHHOIO HaNPsSPKEHUS:

- MUHUManbHbIX Npeaen nuamepeHna, mB. . . . . . . . . . . ... ... .. ... ... .100;

- Npenen gonyckaeMmou OTHOCUTENTbHOW MOorpeLllHOCTU, He 6onee e e .. 1108

6.1.5 ATTeHroaTop nonapusauMoHHBIN:

- aAnanasoH UaMeHeHusa ocnabneHusa, nb, He MeHee . . . . . . . . . . . ... ... 040

- npeaen aonyckaemMon abCcontoTHOW NOrpeLlHOCTM NO PasHOCTHOMY ocna6neH|/|+0 JII,E He bonee:

- BananasoHe 0—4 b . . . . . . ... 0,03
- BananasoHe4—40ab . . . . . . .. . ..o 08

6.1.6 Hetektop CBY:

- YyBCTBUTENMbHOCTb, MB/MKBT, HEMEHee. . . . . . . . . . . . . . ... .. .......1"

- KO3 PULKMEHT cToaYe BOMHLI No HanpsxkeHuto (qanee — KCBH) Ha pabounx YyacToTax

(C pa3BsA3bIBAOLLMM BEHTUNEM), HEeBonee . . . . . . . . . . . . . . ... .......14

6.1.7 Pa3Bsa3biBaloLLNE BEHTUA!

- KCBH,He Bonee. . . . . . . . . . . . . . ..o 14,

6.2 BmMecTo ykaszaHHbIX anGOpOB BO3MOXXHO NpUMeHeHne nameputens Mmoaynsa kospgpuumeHTa nepe-
Oadyn U oTpaXkeHna ¢ ULMPPOBLIM CUHTE3aTOPOM YacToThl B KadecTBe reHepaTtopa CBU.

[lepeyeHb pekoMeHOyeMbIX CpedCcTB U3MepeHUn NpueeaneH B NpUnoXXeHum A.

7 MeTon o6beMHOro pesoHaropa npu (oMKCUMpPOBaHHOW Pe30HAaHCHOW YacToTe

[1ns nasmepeHnn gaHHbIM MeToA0M NPpU PUKCUPOBaAHHOW pe3oHaHCHOW YacToTe B gnanasoHe 6—20 1T,
NCMONb3YHOT 0bpasLbl, UMetoLme opMy ANCKOB, C OTHOCUTENbHOW AU3NEKTPUYECKON NPOHULAEMOCTBLIO & OT
1,2 00 200 1 TaHreHCOM yrna anasnekTpudecknx notepb tg o o15- 10~ o 1-10~2. loCTOMHCTBOM MeToAa SIBMS-
eTca LWMPOKMA aAnanasoH namMmepaemMblX 3HadeHUU tg o U BOSMOXHOCTb MUCNOoNb3oBaHUA reHepatopa CBY ¢
Maron NepecTpoOrKom YacToThl, HEOBXOAUMOW TOMLKO AN U3MepeHnsa A0BPOTHOCTU pe3oHaTopa.

7.1 CywHoOCTb MeToA4a

7.1.1 Ona namepeHnn npMMeHsoT LMNMHApUYeCcKUM 00 BLEMHBINA Pe30HATOP, B KOTOPOM BO3DYKOaeTCH
konebaHue TunNa Hyj, p A€ P = 2,3,4,5 — 41cno NoNyBoOSH, ykNaabiBaoLwWKMXcs No AnuHe pesoHaTopa. Cxema-
Tn4eckoe n3obpaxkeHne obbLeMHOro pesoHaTopa ¢ konebaHuem Tuna Hy p ANA N3MepeH M NP PUKCUPOBAH-
HOW pe30oHaHCHOW YacToTe npueegeHo Ha pucyHke A.1 (npunoxeHue A).

B ananascoHe 4actoT 8—12 [TU pekomeHOyeMbl BHYTPEHHUN gnaMeTp pesoHaTopa D cocTaBngder
50 MM, ANMHa pe3oHaHCHOW NoftocT — He MeHee 80 MM.

Pasmepbl pe3oHaTopa B Apyrmx gnanasoHax 4actoT npusegeHsl B Tabnuue b.1 (npunoxexHue b).

CTaHaapTHaqa HeonpeaeneHHOCTL B cooTBeTCcTBUU ¢ PMI 43 [1], oueHMBaemagd no tuny B, npn nsmepe-
HUM pe3oHaHCHOW ANUHBLI NYCTOro pesoHaTopa Ly Ha YacToTe usmepeHus f AonxkHa obiTh He bonee 0,01 mMm,
npu UsMepeHUn BHyTpeHHero AgnameTpa pesoHaTtopa — He bonee 0,005 mm. 3HaveHna Ly D MoryT ObITb B34-
Tbl U3 TEXHMYECKOWU AOKYMeHTauMu Ha WUCNOoNb3yeMbld pes3oHaTop WK onpedeneHbl B COOTBETCTBUM C
npunoxeHmem b.

7.1.2 OnpegeneHne oTHOCUTENBHOW ON3NEKTPUYECKOU NPOHNLAEeMOCTU £ 3aKNio4vaeTca B U3SMepeHUn
pa3HOCTU pe3oHaHCHOW ANMHBbI pe3oHaTopa bes obpasua Ly 1 pesoHaHCHOU ANuHbl L, nocrne nomelleHns B
Hero obpasLa npn PUKCUPOBaHHON pe3oHaHCHOM YacToTe f, =1j.

7.1.3 OnpepneneHne TaHreHca yrinaananekrpudecknx notepb tg o sakntoyaeTcs B UsMepeHnn coObCTBEH-
HOW OOBPOTHOCTKU pe3oHaTopa ¢ 0bpasyom Qq,. U cpaBHEHUU ee ¢ COOCTBEHHON OBPOTHOCTLIO pe3oHaTopa
be3 obpasua Qyy C y4eTOM N3MEHeHUsa pacnpeaeneHnsa nonsa U oMUYEcKUX NoTepb B CTEHKaX pesoHaTopa
nocne nomMmeLleHus obpasua.

7.2 lNogrotToBKa K BbIMONTHEHUIO UBMEPEHUN

7.2.1 [pn noarotoBKe K BbINOMHEHUIO U3MepEeHU NPOBOAAT cneaytoLlme padoThl:

- cobupaloT N3MEepPUTENLHYIO YCTAaHOBKY MO CXeMe, NpuBeaeHHOW Ha pucyHke 1. lNepen coopkon BOMHO-
BOAHOMO TpakTa dpraHLubl BONHOBOAHBLIX 3M1EMEHTOB NPOTUPAaNT 0A3bH0, CMOYEHHOW 3TUNOBLIM CMUPTOM-PEKTU-
bukatom no FOCT P 51652, 1 BbiICyLLMBAKOT €CTECTBEHHLIM NMYyTEM;

- Bce Npunbopbl, BXoasiLmMe B COCTaB U3MEPUTENIbHOW YCTaHOBKN, MOAroTaBNNBaloT K paboTe B COOTBET-
CTBUWN C TEXHUYECKOUN AOKYMEHTaUMen Ha HUX;

- NOABWMXKHLIA NOPLUEHb NU3MEPUTENBHOIO pesoHaTopa NPoTUparT MArkon 6enon 6s13bio, CMOYEHHOW
3TUMOBLIM CNNPTOM-PEKTUPRUKATOM, U BbICYLLUMBAOT €CTECTBEHHLIM NYyTEM:;
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- obpasubl NoaroTaBAMBaOT K USMEPEHUAM B COOTBETCTBUU C TpeboBaHNAMU, YKa3aHHbIMU B MPUMNOXKe-

HUK B.
EXEN KN EN . KN B8

UM / HI

1T — vacTtotomep,; 2 — redepatop CBM; 3, 6 — pasBAsbIBAKOLWMN BEHTUNL;, 4 — aTTEHIATOP NONAPUIALUOHHBIN, & — U3MEPUTENBHbLIU
pe3oHaTop; 7/ — aetektop CBY; 8 — nHaukatop pe3oHaHca ¢ BbIXOOOM HANPSXKEHUA pa3BepTku; 9 — BONBTMETP

PucyHok 1 — CTpyKTypHasa cxema u3mMepuTesibHON YCTaHOBKN ONA PEe30HaHCHbIX METOO0B U3MEPEHUU ¢ U tg & TBEPAbIX
ONSNEKTPUKOB

[TpnmedaHwune—YM —vactoTHas mogynsauus; HI — HenpepbiBHasA reHepauvs.

7.2.2 'lpn ncnonb3oBaHU N3MepuUTena mMoayngd KoaguumueHTa nepegadm U oTpaXKeHnsa ¢ LMPPOBLIM
cnHTesatopom CBY BMecTo nameputensHom ycTaHOBKK, NpuBeaeHHOW Ha PUCYHKe 1, cobupatoT CXemy U3sMme-
peHna Moayna KosdduuneHTa nepegadn MaMepuTenbHOro pesoHaTtopa (YeThipexnoocHUKa) B COOTBET-
CTBUN C TEXHNYECKOU AOKYMEeHTaLlnen Ha UsmepuTtensb.

7.3 BbinonHeHue U3MepeHUN

7.3.1 VIamepeHust OoTHOCUTENbHOU AN3NEKTPUYECKON NPOHNLAEMOCTU £ U TaHreHca yrina guanektpuyec-
KX notepb tg o NpoBOAAT B pexmme HenpepbiBHOW reHepaunn (HIM) reHepaTtopa CBY. Pexxum paboTbl ¢ NMHEN-
HOW YacToTHOU Mmoaynaumen (HM) ncnonb3yoT TONMbKO ANA BU3YanbHOIO KOHTPOMNA pe3oHaHCHOW KPUBOW Ha
MHOMKaTope pe3oHaHca. [pu ncnonbsoBaHnn UM poBbIX cMHTe3aTopoB CBY nnmn undpoBLIX N3MepUTenen
MoAayna kKospduumeHTa nepegadn 1 oTpaxeHusa (UM poBbiX aHanmnsaTopos CBY-Lenen) nsmepeHmUsa npoBo-
OST B peXXUMe pasBepTKM no YacTtoTe ¢ warom He bonee 10 kl'y,

7.3.2 VlamepeHus BbINMOMHAT crieaytowmm obpasom:

- reHepaTop CBY HacTpauBaloT Ha 3agaHHY0 4YacToTy fy, KOHTPOb YacTOThbl OCYLLECTBAAOT MO YacTOTO-
Mepy ¢ HeonpeaeneHHocTbto He bonee 10 kI'y,. MameHeHUe yacToThl reHepaTopa CBY 3a Bpems 0aHOro name-
peHnsa He AgommkHO npeBbilWwatbh 30 Kl'LU. YpoBeHb BbIXOAHOU MOLHOCTU reHepaTtopa CBY npun namepeHun
OCTaBNSAT 6e3 N3MEeHEeHUN;

- HacTpauBaloT pe3oHaTop 6e3 obpasLa nepemMelleHneM NOABMKHOMO MOPLLUHA B PE30HAaHC MO MaKCUMY-
MY MNOKa3aHWM BONbTMETPa U (PUKCUPYIOT NokasaHusa MUKpomMeTpa (gaTyuka rnepemelleHusa noaBUKHOro
TOpLHA) /[, MM, CO CTaHAapTHOW HeonpeaeneHHOCTbIo, oLeHuBaemMon no Tuny B, He 6onee 0,005 MM 1 nokasa-
HNA BOMbTMETpa (He MeHee Tpex 3Hadalnx uudgp) Vo;

- M3MepAT cobCcTBEHHYI0 40DPOTHOCTL pe3oHaTopa bes obpasua Qny, Co cTaHgapTHOU HeonpeaeneHx-
HOCTbIO, oUueHMBaeMon no TNy B, He bonee 5 % B COOTBETCTBUM C NpunoxXeHnem I, lonyckaeTcsa CNonb3oBa-
HUe 3HaveHusa Q,, Ha YacToTe f, N3 TeXHUYeCKoN JOKYMeHTaLlun Ha pe3oHaTop;

- MOABWXHbIW NOPLUEHb pe3oHaTopa OTBOAAT B KpanHee HMXKHee NonoXeHne 1 noMeLlatoT Ha Hero obpa-
3el. [lepemeleHnemMm NOPLUHA BBEPX HacTpauBaloT pPe3oHaTop B pPe30HaHC Mo MakCUMyMy MoKasaHUU
BONbTMETPA;

- (PUKCUPYIOT NoKasaHne MUKpoMeTpa (gaTtynka nepemMelleHnsa nopwHa) /. co ctaHgapTHOW Heonpeae-
NeHHOCTLIO, oueHnBaemoun no tuny B, He 6onee 0,005 MM KU HaXoOAT NepemMelleHne NopLHS AL = \ lg —1.];

- U3MepsAT CODCTBEHHYO A0DPOTHOCTL pe3oHartopa ¢ obpasuoM Qq,. Co CTaHd4apTHOWN HeonpeaeneH-
HOCTbIO, oLeHnBaemoun no Tuny B, He bonee 5 % B COOTBETCTBUN C NPUNIOXKEHNEM [

7.4 Ob6paboTKa pe3ynbTaToB U3MEPEHUN
7.4.1 OnanekTpnyeckyo NpoHULaeMOCTb £ 0bpasLa OTHOCUTENLHO BakKyyMa BbIMUCAOT Mo popmyne
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o
f a ’

2
_ C
8 —
{27“60]

e ¢ — CKOPOCTb cBeTa B BakyyMe (299,792458 - 109 mm - ¢~ 1);
fo — pe3oHaHcHada YacTtoTa, [u;
t — TonwmHa obpasua, MM:;
vqq= 3,831706 — nepBbIN KopeHb PyHKUNK Beccena J4(z);

a — paaunyc pesoHaTopa, MM (a = % rae D —avnamMeTp pesoHartopa, MM);

X — bespasmepHas BenndunHa («d3nekrpudeckas TonwmnHa» obpasya), onpegensaemMas U3 ypaBHeHUs

tgx tglho(AL +1)] _ 0 (2)
X hot |

2
AY o
roe h, = k§ - (ﬂ] — ha3oBasi NoCTOsIHHAsA B pesoHaTope 6e3 obpasLia 1 B NycTon YacTn pesoHaTopa C
\ a ob6pasuom, mm—1:

2nf
ko = CO /€ — BOJIHOBOE YNCMO B BO34yxe Ha yacTtoTe fp, MM~7;

£ — OTHOCUTENbHAaA AN3NEKTPpUYECKasa NPoOHULAEeMOCTb BO3ayXa, 3anofIHAKLLEro peso-
HaTop. [Npun HopManbHbIX YCNOBUAX (aTMOoCcdepHoe gaBneHue /60 MM PT. CT., TEM-
nepatypa 20 °C, oTHocuTenbHada BaxHOCTb 20 %) ¢, = 1,00058;

AL — cMelleHne nopLHd, Heobxogumoe AN BOCCTAaHOBMNEHUSA pe30HaAHCHOW 4YacToThl
nocne noMeLleHnst B pesoHaTop ocbpasua, MM.

7.4.2 TaHreHc yrna auanekTpuiecknx noteps tg 6 obpasua BeIMUCIACT No dpopmMmyne

o 1 N (3)
ELQy: Qoo

rae Kyg — KO3 MPULMEHT 3anonHeHnsa pesoHaTopa, paBHbIA OTHOLLEHUIO 3NEeKTPUYECKON 3Heprum B obpas-
Lie K NONMHOW 3Heprumn pesoHaTopa ¢ o0bpasLom U onpegensemslin no popmyne

__1 4)
_ (L —6)D, (

Kic=11+ ,

1 é St(I)»I

rael,. =Ly — AL — pnuHa pesoHaTopa ¢ obpasuom, MM,
— napameTp, onpegensaemMbsivi no popmyne

{XT cos? x _ sin? x | (5)
hat ) cos®lhy(L, —t)] sin®[hy(L, —1)]

é:

@4, &, — napameTpbl, onpegensaemMbie No PopMynam:

. — 1 sin(2x) (6)
1 2x

O, =1 sin[2h, (L. — t)]; (7)
ZhZ(LE - t)

Qyo — cobcTBeHHada A4obpoTHOCTL pe3oHaTopa bes obpasyua;
Qq. — cobcTBeHHas 4oBpPOTHOCTL peaoHaTopa ¢ 0bpasLoMm;

N — napamMeTp, Y4UTbIBaLMNA N3MEHEHNE OMUYECKUX MOTEPL B CTEHKAaX pe3oHaTopa nocrie BBeAeHUS
obpasua n onpegensieMbin no dopmyne

2 2 2
L (a] _|_£(I)1_|_§ hﬁ _|_L8_t(I)2
2 |y f a y a
G Vi1 11 I 11 ) (8)
177 ka D, + &L, —1)D, ’

rae G — napameTp, onpegendemMbin No gopmyrne
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i / \2 I
G=aly|(2a -Ly) —= +Lg
ZLofore,

(9)

[Tpnmeyadune— [Ba cnocoba onpeanenerHns & no copmyne (5) aaHbl ANt UCKNIOYEHWs onepauumn aenenunst Ha 0.

7.4.3 lpu onpeaeneHnn gManNeKkTpU4eckor NpoHULAaeMOCT U TaHreHea yrina AnanekTpniyeckux noTepb
oOpas3LoB NPOBOAAT HE MEHEE YeThbIpeX N3MEePEHU 1 3a pe3ynbTaT NPUHUMAaOT cpeaHeapndMeTUYecKkoe 3Ha-
YyeHune.

7.5 TpeboBaHus K HeonpeaeneHHOCTU U3MepPEeHUN

7.5.1 PacwupeHHaqa HeonpeaeneHHOCTbL (Npeden AonyckaemMou OTHOCUTENbHOW NOrpellHoCTU) pe-
synbTata usmepeHun e 1 tg o TBepablX AUSNEKTPUKOB, oLeHeHHasda npn yposHe aosepud 0,95 B COOTBETCTBUN
c PMI43[1], ansa meToaa obbeMHOro pesoHatopa npu PUKCUpoBaHHOMN pe3oHaHCHONYacToTe COCTaBMSAET:

+ 0,5 % anasot 1,2 no 10;
1% pnaesot 10 go 60;
+2% pandaego160 ao 100;
+3% angasbonee 100;

102
+ (5 + 510 ) % ans tg o.
g o
7.5.2 Ecnn Heobxoanma oLeHKa NOBTOPAEMOCTU (CXOAUMOCTI) U BOCTIPOU3IBOANMOCTM U3SMEPEHUN, ee
ocylwlectBnstoT B cooTBeTcTBUM ¢ TOCT P UCO 5725-2.

8 Metog o6beMHOro pesoHaropa npu oMKCUPOBaHHOU PE30OHAHCHOU ANUHe

[Ons namepeHnUn gaHHeIM MeToaom B gnanasoHe vyactoTr 6—20 'y ucnonbayoT obpasubl, UMeroLne
bopMy ANCKOB, C OTHOCUTENbLHOWN ANaneKkTpuieckon npoHuuaemocTbio € 0T 1,2 Ao 200 1 TaHreHcoM yrna au-
aneKkTpudeckux notepb tg 8 ot5-102 go 1-10~2. OCTOMHCTBOM MeToAa SABMNSIETCS LUMPOKANA ANanasoH UsMe-
PAEMbBIX 3HaYEeHUN tg O U OTCYTCTBUE MexXaHU3Ma TOYHOro nepemMelleHna nogBuUKHOMO NOpPLUHA.

8.1 CywHocTb MeTOAa

8.1.1 Ons namepeHn npMMeHsItoT 00bEMHBIN LMNMUHAOPUYECKUN Ppe30HATOpP, B KOTOPOM BO3DYKaaeTCH
konebaHune Hy, p TAEP= 2,3,4,5 — 4ncno NonyBoH, ykNnaabiBaoLWUXcs No AnuHe pesoHaTopa. CxemaTuyec-
Koe n3obpaxeHne oOLEMHOIO pesoHaTopa ¢ kKonebaHuem Tuna H01p Ong UsmMepeHuin npu pUKCUpoBaHHOW
pe3oHaHCHOW ANVUHe NpuBedeHO Ha pUcyHKe A.2 (npunoxeHue A).

B ananasoHe 4dactoT 8—12 ITU pekomMeHAyeMbIN BHYTPEHHUN AnaMeTp pes3oHaTopa D cocTaBnder
50 MM, AnNuHa pe3oHaHCHOW NOoNocTU — He MeHee 80 MM.

Pasmephbl pe3oHaTopa B Apyrux gnanasocHax 4acTtoT npuseaeHsl B Tabnuue b.1 (npunoxexHne b).

[lnnHa pe3oHaHCHOM MONOCTN NYCTOro pe3oHartopa L, Ha YacTtoTe u3mepeHus f A0MKHa ObITb U3BECTHA
CO CTaHAapTHOW HeonpeaeneHHOCTLIo, oLeHMBaemMon no tTuny B, He donee 0,01 mm. BHYTpeHHUM anameTp
pe3oHaTopa A0MKeH ObiTb U3BECTEeH CO CTaHAapTHOW HeonpeaeneHHOCTbIo, oueHnBaemMon no Tuny B, He
oonee 0,005 MM. 3HaveHnA L, 1 D MOTYT ObITb B3ATbI U3 TEXHUYECKOU AOKYMEHTaLWUX Ha UCNOMb3YeMbli pe3o-
HaTop UNK onpeaeneHbl B COOTBETCTBUKM C NpunoXxeHuem b.

8.1.2 OnpeaeneHne OTHOCUTENBHOU OU3NEKTPUYECKOU NPOHNLAEMOCTU £ 3aKNio4vaeTcqa B U3MepeHUu
pe3oHaHCHbIX YacToT fj, . pesoHaTopa Ao 1 nocne nomelleHns B Hero obpastia npu UKCMpoBaHHON pe3oHaH-
CHouW annHe Ly = L.

8.1.3 OnpeaeneHue TaHreHca yrna ananekTpuvecknx notepb tg o 3aknovaeTca B UsMepeHUn CObCTBEH-
HOW AOBPOTHOCTU pe3oHaTopa ¢ obpasuoM Q. U cpaBHeHUU ee ¢ cOBCTBEHHOW JOBPOTHOCTLIO pe3oHaTopa
bes obpasua Qyg C y4ETOM U3MEeHEeHUs pacnpeaeneHnsa nons, pesoHaHCHOW YacToThl U OMUYECKNX NOTEPb B
CTEHKax pesoHaTopa nocne nomeuleHusa obpasua.

8.2 MNMoaroTtoBKa K BLINOJNIHEHUIO U3MEpPEHUN
[1oAroTOBKY K BbINONHEHUIO U3SMEPEHUA NPOBOAAT B COOTBETCTBMM C /.2.

8.3 BbinonHeHne U3aMepeHUun

8.3.1 UsmepeHMe oTHOCUTENbHON AN3NEKTPUYECKOU NPOHNULLAEMOCTM £ U TAHIeHca yrina gnanekTpuyec-
KX noTepb tg d npoBoasT B pexkume paboTtel reHepaTopa CBY cornacHo 7.3.1 npu UKCUPpOBaHHOW pe3oHaH-

6
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CHOW AnvHe pe3oHaTtopa L, N pe3oHaHCHOM 4acToTe pes3oHaTopa ¢ obpasuom f, oTnuyatollencsa oT
Pe30HaHCHOW YacTOoThl NYCTOro pe3oHaTtopa f.

8.3.2 amepeHust BBINMOMNHAT creayrowmm obpasom:

- U3MeHeHWneM YacToThl HacTpauealoT reHepaTop CBY no Mmakcumymy nokasaHM BONbTMeTPa Ha pes3o-
HaHC pe3oHaTopa be3 obpasua;

- (PUKCUPYIOT NokasaHUa YactoTomepa f, ¢ HeonpeaeneHHocTblo He bonee 10 KI'y;

- N3MepAT cOOCTBEHHYIO A0DOPOTHOCTL pesoHaTopa bes obpasua Qq, Co cTaHAapTHON HeornpeaereH-
HOCTbIO, oLeHMBaeMon No TNy B, He 6onee 5 % B cCOOTBETCTBUM C NpunoxXeHnem I, lonyckaeTcsa UCNonb3oBa-
HUe 3HaveHusa Q,y Ha YacToTe f, U3 TEXHNYECKOU AOKYMEHTaL M Ha pe3oHaTop;

- OTBOAST NOPLUEHb pe3oHaTopa B KpanHee HMXKHee NoNoXKeHne 1 noMellaroT obpasel, B pe3oHaTop;

- BO3BpallaloT NnoplleHb pe3oHaTopa B UcxoaHoe NonoXeHne (BoCcCTaHaBNMBAKOT Pe3CHAHCHYIO ANN-
HY Lg);

- nepecTpaunBaroT YacToTy reHepaTtopa CBY B CTOpPOHY yMeHbLUeHUA A0 NOABNEHUA pe3oHaHCca;

- HacTpawuBatoT reHepaTop CBY Ha pe3oHaHC No MakCUMyMy nNokasaHUM BONbTMETPAa U Mo YacToTOMepyY
M3MEepAT Pe3oHaHCHYI0 YacToTy pe3oHaTopa ¢ obpasuoM £, ¢ HeonpeaeneHHocTbio He bonee 10 KIu;

- N3MepsaT cobCcTBEHHYI0 4ODPOTHOCTL pe3oHaTopa c obpasLomM Qq,. Co cTaHAapTHOU HeonpeaeneHHo-
CTblo, OLleHMBaeMon nNo Tuny B, He bonee 5 % B COOTBETCTBUM C NPUNOXKEHUEM [

8.4 O6paboTKa pe3ynbTaToB U3MEPEHUN
8.4.1 Ounanekrpuyeckyo NpoHULAEMOCTb £ 0bpasua OTHOCUTENBLHO BakyyMa BbIMUCANAOT Mo popmyne

2
_ C
8 —
2nf,

rae x — 6espasmepHas BenudunHa («anektpudeckas TonwmnHa» obpasua), onpegendemMas U3 ypaBHeHuUs

2 2
3]

tgx  tglhallo -1 _ 4 (11)
X hot ’
y 2
roe hy = \kg — (f) — as3oBas NocToAHHas B NyCTOW YacTn pesoHaTopa ¢ obpasuom, MM
2nf_./€
ky = — SV 8 BOJIHOBOE UMCIIO B BO3AyXe Ha yactoTe f, MM~ 1.

C

8.4.2 TaHreHc yrna ananekTpuvecknx notepb obpasua BeIYUCAAT No opmyne

o 1 N (12)
ilgo=K 1 { ] ,
ElQo: Qoo
rae Ky g — KO3 (PULIMEHT 3anofiHeHNsa pe3oHaTopa, KOTOPbIN HaxodaT no popmyne
- ~—1
(Lo —1)P, (13)
Kic=|1+ ,
1E _ C .

rae ¢ — napameTp, onpegendemMbi nNo gopmyne
£ = { X T cos? x B sin? x | (14)
hot ) cos?[hy(Lg —1)] sin“[ho(Ly — )]

d4, &>, — NapameTpbl, onpegensaemMsie no popmMynam:

O =1 sinz()Z(x) | (15)
B — 1 sin[2h,(Ly —t)] . (16)
; 2hy(Ly —1)

Qpg — cobcTBeHHas 4OBPOTHOCTL MYCTOro pesoHaTopa;
Qp. — cobCTBEHHasa 4OBPOTHOCTL pe3oHaTopa ¢ 0bpasLoM;
N — napameTp, Y4MUTbIBaoLWUA U3MEHEHUE OMUYECKUX MOTEepb B CTEHKaX pe3oHaTopa nocrne BBeaeHUs
obpasua N NSMEHEeHUs1 PE30HAHCHOMW YacToThl, onpeaensemMsii no gopmMmyne
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2 2 2 - (17)
V11 f a V14 a

2
n=G fo [v11 ! _
f. \kpa et + &Ly —t)D ’

rae G — napameTp, onpegendemMbin No gopmyne

i y 2 ] (18)

G=aly|(2a-Lg) —= +Lg
\ZLofo €g

[1punmeyaHune—][lea cnocoba Beivmncnennst napamerpa &no dopmyne (14) npyeegerHol Ans NCKITIOYEHUS One-
paunn geneHust Ha 0.

8.4.3 lNpu onpeageneHnn AU3NeKTPUYECKON NMPOHNLAEMOCTU N TaHreHca yrna AnanekTpu4ecknx notTepb
obpas3LoB NPOBOAAT HE MeHee YeTbipeXx N3MepeHuin 1 3a pesynbTaT NPUHUMAaOT cpegHeapnudMeTUYeckoe 3Ha-
YyeHue.

8.5 TpeboBaHuA K HeonpeaeneHHOCTU N3MEPEHUN

8.5.1 PacwunpeHHaa HeonpeaeneHHOCTbL (Npeaden AonyckaemMon OTHOCUTENbHOW NOrpelHoCcTU) pe-
3ynbTata UsMepeHuUn £ U tg o TBepablX AN3NEeKTPUKOB, oUueHeHHaa Npu ypoBHe aosepud 0,95 B COOTBETCTBUM
c PMI 43 [1], anss meToaa obbeMHOro pesoHatopa npr PUKCUMpPOBaHHOW Pe30HaHCHOM ANTMHE COCTaBMSsIeT:

+0,5% anacsot 1,2 0o 10;
+1% andaeo1 10 go 60;
+2% andeot 60 go 100;
+3% anacbonee 100;

i(5+3-10—3
g o

8.5.2 Ecnu Heobxoauma oueHKa NOBTOPAEMOCTU (CX04MMOCTI) U BOCTIPOU3BOANMOCTU USMEPEeHNI, ee
ocyllecTBnaAoT B cootTBeTCcTBUMM ¢ TOCT P NCO 5725-2.

) % anatg é.

9 MeTtoAa weneBoro pesoHaropa

Onsa namepeHUn gaHHeIM metToaom B agnanasoHe vactoT 4—20 Ty ncnonbayoT obpasubl, UMetoLLme
popMYy TOHKUX AUCKOB, NNMAaCTUH U AN3MNEKTpUYeCcKUX nognoxek TonwnHon ot 0,5 0o 2,5 MM € OTHOCUTETTbHOW
OU3NEKTPUYECKON NpoHULLaeMocTbio oT 1,2 Ao 20 1 TaHreHCoM yria AuaneKkTpudeckux notepb ot 3 - 10~ o
1-10—2.

[1oCcTOMHCTBOM MeToda ABNAETCS BO3MOXHOCTb M3MepeHnst odbpasLoB B BUAE NACTUH, IMCTOB, NOAN0-
XEK N AUCKOB Manown TOMWMHBLI NpU AOCTaTOYHO DONbLUMX Ko duuMeHTax 3anonHeHna U3MepuTenbHOro
pe3oHaTopa. YCcnoBuaMm npUMeHMMOCT MeToda ABNSIOTCS NepekpbiTue obpasLom pe3oHaHCHOW NONOCTU U

BbINOJIHEHMNE HepaBeHCcTBa t < c/(5f8«/g).

9.1 CywHoCcTb MeTOoAa

9.1.1 Ona nsmepeHnn NpUMEHSAIOT LeNeBou pe3oHaTop, B KOTOPOM BO3DYy)aaeTca KonebaHne Hy, pC
HeyeTHbIM nHaekcom p = 1 nnu p = 3 B gnanasoHe YyactoT4—20 1T u. PesoHaTop obpaszoBaH ABYMS COOCHbIMU
LunuHapamuoaHoro anametpa D = 2a nAnndel L Kaxkabli, B LLENb MeXay KOTopbiIMU NoMeLatoT obpasel,. Cxe-
MaTn4eckoe U3obpaxkeHue LWeneBoro pesoHatopa ¢ konebaHnem tuna Hy, p MPVIBEEHO Ha PUCYHKE A.3 (Npu-
noxeHue A). Pasmepbl WeneBoro pesoHatopa Ansa U3MepeHun B guanasoHax 4acToT npuBegeHbl B
Tabnuue b.2 (npunoxexnue bB).

AnuHa pes3oHaHCHOW NONOCTU NycToro pesoHaTtopa Ly = 2L gosmkHa ObiTb M3BECTHa CO CTaHAApPTHOM
HeonpeaeneHHoOCTLIo, oLleHMBaemon no Tuny B, He 6onee 0,01 mm. BHYTpeHHUK anameTp pes3ocHaTopa A0ITKEH
ObITb M3BECTEH CO CTAaHOAPTHON HEONpPeaeNeHHOCTbIo, oleHnBaemon no Tuny B, He 6onee 0,005 MMm. 3Ha4YeHUH
L4 1 D MoryT ObITb B3ATbl U3 TEXHUYECKOWN JOKYMEHTaLU Ha UCMOonb3yeMbll pe3oHaTop unu onpeaeneHsl B
COOTBETCTBUU C NpUNnoxXeHmem b.

9.1.2 OnpeaeneHne OTHOCUTENbHOMN OAU3NEKTPUYECKON NPOHNLAEMOCTHU € 3aKNo4YaeTcd B USMepeHUn
pe3oHaHCHOW YacToThl pe3oHaTopa fy, f. 40 1 nocrne noMelleHus B pesoHaTop obpasua.
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9.1.3 OnpegeneHne TaHreHca yriagnanekrpudeckmnx notepb tg 6 3akntovaeTcs B UaMepeHnin cobCTBEH-
HOM AobpoTHOCTU pe3oHaTopa Qq, cobpasLoM 1cpaBHeHUU ee ¢ COBCTBEHHON AODPOTHOCTLIO QpyyPe3oHaTo-
pa 6e3 obpasua.

9.2 NoarotoBKa K BbINONMTHEHUIO U3MePEeHUN

9.2.1 Tlpn NoAroToBKe K BbINOMHEHUIO U3MEPEHNI NPOBOAAT cneayoLlme paboThl:
- cobupatloT UIMEPUTENBHYIO YCTAHOBKY MO CXEMe, NPUBEAEHHON Ha pUCyHKe 1;

- Bce Nnpunbopbl, BXoasiLme B COCTaB U3MEPUTESNIbHOW YCTAaHOBKN, MOAroTaBNMBaoOT K paboTe B COOTBET-
CTBUM C TEXHNYECKOW AOKYMEHTaUMen Ha HUX;

- hnaHubl 060UX LUNUMHAPOB U3MEPUTENBLHOIo pesocHaTopa NpoTUparoT MATKon 6ernon D36, CMOYeH-
HOW 3TUMOBLIM CNMPTOM-PEKTUPRUKATOM, U BbICYLUMBAKOT €CTECTBEHHbLIM NMYyTEM,;

- oDbpasubl NoAroTaBIMBalOT K U3MEPEHUSIM B COOTBETCTBUN C TpeboBaHUSAMU, YKa3aHHLIMU B NMPUIOXKe-
HUA B.

9.2.2 lpunncnonbsoBaHUn N3MepuUTens Moayna KoaguuneHTa nepegadn U oTpaxXeHus ¢ LUPPOBbIM
cnHTesaTtopom CBY BMecCcTO nsmeputensHOM ycTaHOBKU (PUCYHOK 1) cobupaloT cxemy nsmepeHust Moayns
KoahpuLMeHTa nepegadm NSMepuTenbHOro pesoHartopa (YeThlpexnontocHUKa) B COOTBETCTBUU C TEXHUYEC-
KOWU AOKYMeHTauMen Ha nsmeputens.

9.3 BbInonHeHne N3aMmepeHunin

9.3.1 NamepeHMe 0THOCUTENBHOW ANU3NEKTPUYECKOU MPOHNLAEMOCTU £ U TaHIreHca yrna guanekTpuyec-
KNX notepb tg o NpoBoAsiT B pexume paboTtblreHepaTopa CBY cornacHo 7.3.1 Npu pe3oHaHCHOM YacToTe Pes3o-
HaTopa ¢ obpasLoM f,, oTnryaloLenca oT pesoHaHCHOW YacToTbl NYCTOro pesoHaTtopa f,.

9.3.2 NamepeHuns BLINOMNHAOT crneayownm obpasom:

- U3MeHeHneM YacToThl HacTpauealoT reHepaTop CBY no Mmakcumymy nokasaHUM BONbTMETPa Ha Peso-
HaHC pe3oHaTopa AnnHou L, + t bes obpasua;

- (pukcnpytoT nokasaHna YactoTomepa fp ¢ HeonpeaeneHHocTbo He bonee 10 kIwu;

- N3MepAT CODBCTBEHHYIO A0DPOTHOCTL pe3oHaTopa bes obpasua Qyy Co cTaHAapTHOU HeonpeaeneH-
HOCTbIO, OLleHMBaemMou no tuny B, He bonee 5 % B COOTBETCTBUN C NPUNIOXKEHNEM [

- noMeuwlarT cbpasel B Wenb Mexay uunmHapamMmmn tak, 4tobbl obpasel nepekpbiBan pe3oHaHCHYIo
NONOCTb;

- nepecTpanBaroT YacToTy reHepaTtopa CBY B CTOpOHY yMeHbLUeHUA A0 NOABNEHUA pe3oHaHCca;
- HacTpauBarT reHepaTtop CBY Ha pe3oHaHC No MakCcMMyMy nokasaHUM BONbTMETPa U Mo YacToTOMepY
N3MEPAOT Pe30HaHCHYI0 YacToTy pe3oHaTopa ¢ obpasLuom f, ¢ HeonpeaeneHHocTbo He bonee 10 kI'y;

- N3MepsAT coODCTBEHHYIO A0DPOTHOCTL pe3oHaTopa ¢ obpasuoM Qq,. Co CTaHAapTHOU HeonpeaeneH-
HOCTbIO, OLleHMBaeMou no Tuny B, He 6onee 5 % B COOTBETCTBUK C NpUNOXKeEHUEM .

9.3.3 lpununsmepeHnn Ha konedbaHum Hy 44 Nocne nomeLleHna obpasLa B pe3oHaTop BO3MOXHO MOHWXKe-
HNe pe3OoHaHCHOW 4acToThbl f, HUXE KPUTUYECKOU YacToTbl BOMHbI Hpyq B NYCTOM YacTu pe3oHaTopa

fe =Cvj 1/(271:8\/5)_

9.4 Ob6paboTKka pe3ynbTaTtoB U3MEepPEeHUN

9.4.1 ObpaboTky pe3ynbTaToB N3MEPEHNA Ha4YMHAKT C MPOBEPKU BbINONHEHNA HepaBeHcTea f, < f. unn
f. >f.. Npun BbINONHEHUN HepaBeHcTBa f, >f. 0bpPabOoTKy pe3ynbTaToB NPOBOAAT crneayowmm obpasom. Ju-
BNEKTPUYECKYIO NPOHULAEMOCTb £ 0bpasLia OTHOCUTENBLHO BakyyMa BbIMUCAAOT No popMyne

2
_ C
8_
{ZRQJ

rae x — bespasmepHasi BenuuunHa («anektTpudeckas TommnHa» obpasua), onpegendemMas U3 ypaBHeHuUs

o
t a |

ctg(x/2) 2tg(hyl) _ 0 (20)
X 12 hot ’

2
_ 2 V11 - —1.
rae ho = K5 — (—] — (PpasoBagd NocTosAHHAas B NMyCTOM YacTu pesoHaTopa, MM™';

V2 \a
| 2nfy\eg

C

Ko — BOJIHOBOE YNCMO B BO3AyXe Ha vacToTe f,, MM~ 1.
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9.4.2 TaHreHc yrna gnanekrpudeckmnx noteps tg & obpasua BEIMUCAAT No hopmyne

-1 N (21)
B Qpe  Quo
roe
- -1
[ D (22)
Kig=|1+—= ;
1£ i é 8t®1 i

£ — napameTp, onpeaendemMblii no popmyne
£ = { X ]2 cos’ © sin’ © (23)

hot | cos?(h,l) sin?(hoL)’
rae
® =arctg: X tg(hoL)¢; (24)
Nt ,,J
@, ®, — napamMeTpbl, onpegenaemMbie No PopmMynam:
O =1 ~sin[2(x + O)] —sin(2®), (25)
Z2X
(DZ _ 1 SN (2h2L) | (26)
2hoL

[TapameTp n onpeaensoT Kak

2
21((1)1_'_@2{’723] | LO(I)Z
g o (v 2 A\ E (27)
'l f ko2 £t + EL D, ’

rae G — napameTp, onpegendemMsbin rno popmyne

i / \2 1

G=alla+8|(2a —(Ln + ¢ pe Lo +1
a(log+ 0)|( (O+))\2(L0+f)f0\/§,ﬂ + (Lo + 1)

(28)

[1punmeyaHwune—][leacnocoba onpegeneHns napamertpa &no dopmyne (23) gaHbl ANA NCKINMIOYEHUS onepaunm
neneHna Ha 0.

9.4.3 lNpuBbINONHEHUU HepaBeHcTBa f < f. ANdNEeKTpn4ecKyo NpoOHULAeMOCTb £ 0bpasLa OTHOCUTESTb-
HO BakyyMa BblUMCNIAKT No bopmMyne (19), B KOTOPOU X HAXOOAT U3 YypaBHEHNS

ctg(x/2) 2th(B-L) _ 0 (29)
X2 3ot ’

2
V -
rae o = \ (%] — k§ — NPOAONLHOE BOMHOBOE YUCHO B MYCTOM YacTu pesoHaTopa, MM~ .

9.4.4 TaHreHc yrna ananektpudecknx notepsb tg 6 obpasua BelMUCIAOT No popmynam (21), (22), rae

o sin? ® _ { X ]2 cos? ® (30)
sh®(BoL)  \B2t) ch?(BoL)

| 2 31

t(I)»]—I—(:Lo(I)z—Z[Bza] ( )

2
f. \kra el + EL D, ’

rae G — napameTp, onpegensemMsbii no popmyne (28);

10
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O =1 sin[2(x + g))] —sin(2®)’ (32)
X

®, =1 Shz(éﬁfu’ (33)
2

® =arctg| —— th(,L)
Bot

9.4.5 lMpwn onpeaeneHnn AU3NEKTPNYECKON NPOHNLLIAEMOCTU U TaHreHca yria AUa3nekTpu4ecKknx notTepb
obpas3uoB NPOBOAAT HE MEHee YeTbipex M3MepeHuin 1 3a pesynbTaT NPUHUMAOT cpegHeapndMeTUYecKoe 3Ha-
YyeHue.

(34)

9.5 TpeboBaHuUA K HeonpeaeneHHOCTU U3MEPEHUI

9.5.1 PacwunpeHHaqa HeonpeaeneHHOCTb (Npeden AonyckaeMou OTHOCUTENbHOWM MOrpeLlHoCTU) pe-
3ynbTata usmepeHun £ ntg o TBepabIX AN3NEKTPUKOB, oLueHeHHaa npu yposHe gosepnd 0,95 B COOTBETCTBUM
-3
c PMI" 43 [1], ana meToaa weneBoro pesoHartopa coctapnaetr 0,5 % anaesn (10 + : t1 06 ) % ana tg o.
g
9.5.2 Ecnn Heobxognuma oLeHKa NOBTOPAEMOCTU (CXOAUMMOCTIN) U BOCNPOM3BOANMOCTUA U3MEPEHUN, ee
ocylwecTtenaoT B cootTBeTcTBMM C [OCT P NCO 5725-2.

10 MeToa MeTannoauaneKkTPU4ecKkoro pesoHaTopa

Onsa namepeHuUn gaHHbIM MeToaoM B gnanasoHe vactoTr 1—20 Ty, ucnonbayoT obpasubl, UMeroLne
popMy LMNMMHAOPOB, C OTHOCUTENBLHOW AN3NEKTPUYeCcKo NpoHULUaeMocTbio 0T 2 4o 500 n TaHreHCoOM yrna gm-
anekTpudecknxnotepb ot 1:-10° 05 -10-3. OcobeHHOCTLIO MeToAa ABNAETCA OTCYTCTBUE «MYCTOro» pe3oHa-
Topa. BblCOKUE 3Ha4YeHUSA AN3NEKTPUYEeCKON NPpoOHULaeMOCTU Hanbonee TOYHO U3MEPAT AaHHBIM METOA0M.

10.1 CywHoCcTb MeTOAa

10.1.1 B meToae meTannogunanekTpuyeckoro pesoHartopa (aanee —MIAP) ana namepeHnMn UCNoNb3yoT
LunuHapudeckuin obpaseu amameTpom D 1 BbICOTOW L, 3aXaTbli MeXay ABYMS napannenbHbIMU MeTannmyec-
KWMW NNOCKOCTAMU (3epkanamun). PekomeHayemoe oTHoweHne DKL oT0,7 go 2,5. CxemaTunyeckoe nsobpaxe-
HUe pe3oHaTopa npusegeHo Ha pucyHke A.4 (npunoxeHune A). COOTHoLWeHUe OCHOBHBLIX pasmepos MIAP
npusegeHo B nNpunoxeHun b.

10.1.2 OnpeaeneHne oTHOCUTENBHOW AN3NEKTPUYECKOU NPOHULLIAEMOCTHU £ 3aKioYaeTCHd B U3SMepeHni
pe30oHaHCHOW YacToThl konebaHusa Hy 1 1, Bo3byxaaemoro B MAP. [ina noBbILWEHNA TOYHOCTN USMEpPEHUs B AMa-
nasoHe 4acToT BO3MOXXHO UCMOSIb30BaHWUe pe30CHAHCHbLIX YacToT KonedaHui HOmp npu nHaekcaxm=1,2, 3 n
p=1,2, 3.

10.1.3 OnpegeneHne TaHreHca yrna AOUWSNeKTpudeckux notepb tg o 3aknioyaeTca B U3IMepeHUU
cobcTBeHHoU gobpoTHocTn MAP ¢ obpasyom Qq,. U yd4eTe OMUYECKUX NOTePb B MeTanMyeckmx sepkanax.

10.2 MNMoAaroToBKa K BbINOMHEHUIO U3MEePEHUN

10.2.1 Tpn noarotoBKe K BbINOMHEHUIO U3MEPEHUN NPOBOAAT cneaytoLlme padoThl:
- cobuMpaloT NSMEPUTENBbHYIO YCTAHOBKY MO cXemMe, NpruBeaeHHON Ha pUCYHKe 1;

- Bce nNpubopsbl, BXOASLLNE B COCTaB U3MEPUTENIbHON YCTaHOBKM, NOAroTaBnmMBatoT K paboTe B COOTBET-
CTBUN C TEXHNYECKOWN AOKYMEHTAaLMen Ha HNX;

- 0bpasLubl noaroTaBnMBalT K USMEPEHNUAM B COOTBETCTBUN C TPEOOBaAHUAMN, YKA3aHHBIMU B NPUNIOXKE-
H1UU B.

10.3 BbInonHeHne NsmMepeHun

10.3.1 Tllpu BEINOCNMHEHUN U3MEPEHUN OTHOCUTENBHOW AN3NEKTPUYECKOU MPOHNLLAEMOCTU £ U TAHIreHca
yrna gnanekTpuyecknx notepb tg o Metogom MAP npoBogaT cnegyowme onepawnm:

- MO M3MepPEeHHbIM 3Ha4YeHUAM AnameTpa obpasya D, MM, nero BbicoThl L, MM, NpUOANKEHHO U3BECTHOMY
3Ha4YeHnto & obpasLa paccyMThIBAOT CNEKTP Pe30HAHCHbIX YacTOT CUMMETPUYHBIX KonebaHni Homp NO ypaB-
HEeHWHO

11
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Ju) . Kily) _ g (35)
udo(u)  yKo(y)

rae J(u), K, (y) — dyHKUunK beccena n moandulmpoBaHHble pyHKLMM beccena TpeTbero poaa (PyHKUMN
MakagoHaneaa) nopagka n = 0,1;

U = a'\/k;2 _h% — BHYTpeHHee nonepeyHoe bespasmepHoe BONHOBoOE Yncno (2,405 < u < 3,832 anam=1;
5,020 <u<7,016 pnam=2; 8,654< u < 10,173 pna m = 3);

y = a\/h2 —kg — BHelluHee nonepe4vHoe bespasamepHoe BonHoBoe vnucno (0 < y < 50);

roe h =pn/L — npoaonsHoe BOMHOBOE Yucio, MM
p=1 2,3, ... — 4UCNO NOMTYBONH NO BbICOTE pe3oHaTopa (NpoaonbHbIN MHAEKC KonebaHus);
_ Zﬂfg\/g —1.
K BOJTHOBOE 4YMCNO B MaTepuane obpasua Ha vYactote f,, MM~

C
27nf. &
ko = “; © BOMTHOBOE YNCIO B BO3AyXe Ha YacToTe f,, MM~ 1;

f. — pesoHaHcHas YacToTa konebaxus, u;

- MoAroTaBnNUBaloT K paboTe BbICOKOYACTOTHbIE reHepaTopbl A4NA N3MepeHUs BbIbpaHHbIX pe30HaHCHbIX
4acToT HauynHasa ¢ YacToTbl KonedaHna Hyq1;

- Ha KaXkgom Tune konebaHnm npoBoAsT HACTPOWKY Ha pe30HaHC NO MakCUMyMY NoKasaHWUn BONbTMETpa
N U3MepeHne pesoHaHCHOW YacToThl f, CO cTaHOapTHOW HeonpeaeneHHOCTbLIo, oueHUBaeMon no Tuny B, He
oonee 0,02 %:;

- Ha KaXXgoM Tune konedaHun onpeaendaioT CoOOCTBEHHYI0 40DPOTHOCTEL Q. CO CTaHOAAPTHOW Heonpeae-
NEeHHOCTLIO, oUueHnBaemoun no Tuny B, He bonee 5 % B COOTBETCTBUN C NPUNIOXKEHNEM [;

- COMOCTAaBAT pacyYeTHbIN U U3MEpPEHHBLIN CMeKTPbl PE30HAHCHbLIX YacToT N MAEHTUPULNPYIOT MHOEK-
cbl m, p.

10.4 O6padboTKa pe3ynbTaTtoB U3MEpPEeHUN
10.4.1 OunanekTpuyeckyto NpoHULaeMOCTb £ 0bpasLa 0OTHOCUTENbHO BakyyMa BblIHUCASAIOT No popMy e

2
_ C
&
{Zné]

Wy &

a

rae a — paauyc obpasua, MMm;
U(y) — KopeHb ypaBHeHUs (39).

10.4.2 TaHreHc yrna ananekrpuvecknx notepb tg 6 obpasua BeIMUCIAOT No dopmMyne

T 1 (37)
tg5=K_ ,
° 1E{QOE QR]
rae
. W 38
Kig =1+ =1 (38)
W — napameTp, onpeaensemMbin U3 BbipaXkeHUs
= JEW) Koy o(y) - KE()], (39)

Ki(y) Wiw)-JoluMau)]

Qq.— cobcTBeHHada gobpoTHocTs MAP;
Qr — 4YacTudHasa gobpoTHocTb MAP, 0bycnoBneHHasa oMUYeCKMMN NOTEPAMU B MeTann4Yecknx sepkanax
n onpegendemMas no gpopmyne

12
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Qr

1 (2&] (u? (40)
L

[1+ (e = NH(1-Kee )],

L&

rae A— rnybuHa cknH-cnos B 3epkanax MAP, MM, HavacToTef,, onpeaensaemMas skcnepmMmeHTanbHO B COOT-
BETCTBUU C npunoxeHuem [;
U — kosdpdunumeHT pasoBoro sameaneHnd moaesl B MAP, onpeagensieMmbln U3 BelpaXXeHUS

y="_ pc (41)
k2 ZLI"-E &g

10.4.3 lNpuonpegeneHn AnaneKkT pu4ecKon NpoHNLAeMOoCTU M TaHreHca yria AuaneKTpudecknx noTepb
obpa3LoB NPOBOAAT HE MEeHee YeTbipeXx U3MepeHnii 1 3a pesynbTaT NPUHUMAatOT cpedHeapudpmMmeTN4ecKoe 3Ha-
YyeHume.

10.5 TpeboBaHUA K HeonpeaeneHHOCTU USMEPEHUN

10.5.1 PacwunpeHHasa HeonpeaeneHHoCTb (Mpeaen AonyckaeMoW OTHOCUTENbHOW MOrpeLLIHOCT) pe-
3ynbTaTta usmepeHn s n tg 6 TBepabiX AN3NEKTPUKOB, oLleHeHHasa npu ypoBHe aosepunsa 0,95 B cOOTBETCTBUN
4
5-10

c PMI" 43 [1], ana meTtoaa MAP coctaBnaetr 0,3 %5 and e £ (5 + 5 ) % ans tg 8.

10.5.2 EcnunHeobxoanma olueHKa NoBTOPAEMOCTM (CXOQUMMOCTU) M BOCNPONIBOANMOCTU USMEPEHN, ee
ocylwlectBnaAoT B cooTBeTcTBUM ¢ TOCT P UCO 5725 -2.

13
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[MpnnoxeHne A
(pekomeHayemoe)

CpeacTBa U3sMepeHU, pekoMmeHayeMble Ana onpeaeneHus guanekTpuieckux napameTpoB
MaTepuanoB pe3oHaHCHbLIMU MeTO4aMM

A.1 Ina npoBegeHus namepeHun metogamu, npeacraBiieHHbIMU B HACTOSIWEM cTaHgapTe, NPUMEHSAIOT Crieayto-
e cpeacrtea MsmepeHMﬁ” B 3aBUCUMOCTU OT MeToaa:
- reHepatopbl CBY tunoes [4-78, 14-79, 14-80, ['4-81, ['4-82, [4-83, 4-111, [ 4-114, nepekpbiBaowne ananasoH

yactot o1 1,1 0o 25,80 I'T u;

- 4acTOTOMEP 3MNEKTPOHHO-cHeTHbIM TUNA Y3-100 ¢ ananazoHom nameperHmn 10 'y — 40 [T u;

- aTTeHlaTopbl BONMHOBOAHLIE NnonsipusaunoHHble TunoB A3-32A, 13-33A, A3-34A, [13-35A;

- OETEKTOPHYHO roNnoBKy Tvna 3J7-6;

- BEHTUNN PEPPUTOBLIE BOMHOBOAHbLIE TUMOB 36-43, 96-44, 56-45, 36-46 n koakcumanbHble TMNOB PBK3-28,
OBK2-44, PBKZ2-45, PBK2-46, PBK2-42, nepekpbiBatowme gananasoH vactot ot 1,0 o 20 [T u;

- BONbTMETP NOCTOAHHOIo HanpsixXeHust Tnnoe B7-28, B7-46.

BmecTo ykaszaHHbIX NpubopoB BO3MOXHO NPUMEHEHNE N3MEPUTENSA MOAYNA KO3hduumneHTa nepegadm n oTpaxe-
H1A Tuna P2M-18.

A.2 Pekomenayemblie TUMNbI PE3OHATOPOB NPUBEAEHBI B CXEMATUYECKOM N300paXeHnn, TpeboBaHUS K X pasmepam
yKasaHbl B pasgenax 7, 8, 9, 10.

A.2.1 CxemaTndeckoe naobpaxeHmne ob6beMHOro peaoHartopa ¢ konebaHmem tmna H01p NS naMepeHnin npu Huk-

CUPOBaAHHOWN PE30OHAHCHOW YacToTe NpuBeaeHO Ha pucyHke A.1, Nnpu OUKCNPOBaAHHOW PE3OHAHCHOW ANNHE — Ha PUCYH-
Ke A.2.

V.VIOGGIIII VIIIIIIA? N/ L 4 llllllﬂl

, ’VW;////// 2 , ’VW;////// ?
4 4 / /
/ / / /
/ / / /
/ / / /
/ / / /
/ / / /
/ / / /
4 R 4
' 7 / / /
~ / / / /
/ / / /
/ / / /
/ / / /
7 Z 7 7

’ ’ é €. €. €. ¢ K. €. €.« I?E
’ / JI YKZZZZZZ2Z277A1

Yy V 1___ 3 L /2 ]
7/ VIIIII::’_IIIIIA ? A [/ i’ ?

/

7 / / 7 i /
7777 AV 777777 VIIIIIIAI“IIIIIIIA

S

NN
AR

| |

PucyHok A.1 — Cxematnyeckoe wunsobpaxeHne o0O6BLEMHOrNo pe3oHaTopa
c konebaHnem TMNa H01p Onst N3aMepeHnn nNpu PUKCUPoOBaHHOU pPe30HaH-
CHOM YacToTe

1 §
) Cpeacrea naMmepeHun BbIMyCKatoT NO TEXHUYECKUM AOKYMEHTaM paspaboTymka (M3roToBUTENS).
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PucyHok A.2 — CxemaTtundeckoe n3obpaxeHmne obbLEMHOro peaoHartopa ¢ konebdbaHmem tuna H01p ONns1 U3MEPEHNN MPW
PUKCUPOBAHHOWN PE30HAHCHOW AJTUHE

A.2.2 CxemaTudveckoe mn3obpa)XeHue WeneBoro pesoHaropa ¢ konebanmem tuna H01p NnpuBeLEHO HA PUCYH-

Ke A.3.

e e e e e e e N N N NN NN N

' Ies

r S S

A A A ASALALALALA AL LA L LR RN

. 27

PUCYHOK A.3 — CxemaTunyeckoe n3obpaxeHune Wenesoro pesoHaropa ¢ konebaHmnem

o N
AN A AL RO AR AR !

1 |-

drorrsy

VIV yey.,

NN N N N N N N N N N N N N N N NN

TMNa H01p c 0bpasuom
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A.2.3 CxemaTtunyeckoe naobpaxeHne MeTannognanekTpuyeckoro pe3oHatopa npmBeaeHo Ha pucyHke A4,

/\\//
5"‘".-

(LKA

“‘ 222

‘ 7 7L

7

(L L LLLLLLLL LS L L LS
VPPV ITITIII VOIS

7

A ATATATATATATA ﬂfif-;.-ﬁn'; ATATATATATATA

/14 Y/

Bbixoa
CBY

Bxoa
CBY

VIS SIS Y4 (L

A9 1/

N\

7 N

L LA LLLL LI L
IV TTIVIIIIIIITIIII4

i -

T — NpWXUM BEPXHEro 3epKana; 2 — neTns CBA3U

PUCYHOK A.4 — Cxemartunyeckoe n3obpaxeHmne MeTannoananekTpudeckoro pesoHaropa

A.3 [onyckaeTtcs NPpUMEHSATb Apyrue cpeactsa uaMmepeHun n obopyaoBaHmne, MEeTPONOrn4ecKkne XapakTepucTuKmn
KOTOPbIX HE YCTYNAalT XapakTepUCcTUKam yKazaHHbIX CpeacTB U3MepeHum.
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[MpnnoxeHve b
(pekomeHayemoe)

Pa3mMepbl pe30oHaTopoOB

5.1 PekomeHayemble pasmepbl 06bEMHOIo pesoHaropa ¢ konebaHmem Tuna H01p O N3AMepPeHnn B ananasoHax
4acToT npuBeaeHsbl B Tabnuuye b.1.

Tadonuuya b.1 — Pa3smepbl 0bbemMHOro pesoHatopa anst UaMepeHn B gnanasoHax 4acTtoT

Pa3mMepbl B MUNMNMMETPaXx

[lnana3oH vactorT, [Ty OunameTp D Anuha L, [lepemewieHue AL
6—38 70 100 35
8—12 50 30—100 25—35
12—106 40 60 25
16—20 30 50 25

[TpnumeyaHwue—Illpn ncnonb3oBaHnmM pesoHaTopa ¢ BONMHOBOAHLIM BXOAOM (BbIX040M) paboynn gnanasoH
pe3oHaTopa BblbnpatoT B COOTBETCTBUM CO CTAHAAPTHBIM AMAana3oHOM YacToT BONMHOBoAA. [1peanovTuTenbHOW SBNSAETCS
KOHCTPYKUNA N3MEPUTENBHOIO pe3oHaropa ¢ KoakcnarnbHbIM BXOAOM/BbLIXO40M U PerynnpyemMbiM KOIPPNLUNEHTOM CBA3N
pe3oHaTopa ¢ CBY-tpakTtom. PerynupoBka koadpurumneHTa CBA3M pe3oHaTopa ¢ TPakToM Heobxoanma npu namepeHunsx
06pa3uoB € NOBbIWEHHBIMU NOTEPSMM.

b.2 To4yHOe namepeHune pasmMepoB 00O BLEMHOIoO pe3oHaTopa No CNeKTPy ero Pe3OoHaAHCHbLIX YacToT
OunameTp D n annHa Ly 06bemMHOro pesoHaTtopa ¢ konebaHmem tmna H01p CB$13aHbl C €ro CrnekTpom pe3oHaAHCHbIX

HaCTOT COOTHOWEeHNEM
2 2
C P 2\»’-1-1]
f(p)= — | + ( .
P 21/ €q {L{J] D

MamepeHne HeCKONbKUX PE30HAHCHbIX YaCcTOT NO3BOMNSAET HAUTU TOYHbIE 3Ha4YeHUs pa3mepoB L, Ly n3 oopmynbl
(B.1).

3HaYEHNE ANBNEKTPUYECKON NPOHNLAEMOCTU g, BO34yXa B pe3oHartope, Heobxoanmoe Ana KOPPEKTHOro pacyeTa
pa3MepoB pe3oHaTopa, MOXeT ObITb ONpeaeneHo No TemnepaType, AaBNEHNC U OTHOCUTENBHOW BINAXXHOCTUN OKPYXKaloLLLEe-
ro Bo3gyxa.

Ina ycnosun (atmocdepHoe gaenenne 760 mm pT. cT., Temneparypa 20 °C v BnaxHoctb 20 %) e, = 1,00058.

N3 dbopmynsl (b.1) ans otHowewus D/Ly = z cnepyeTt dpopmyna

(5.1)

C2vqq | 1-TfRi) ! f(p) 12 (5.2)

Z ;
Cn A (s N2 - P

rae fp; ), fip;) — PE30HAHCHbIE 4acTOTh konebaHun Tvna Hy,, C NPOAOIIbHBIMW MHAEKCaMK p;, P; COOTBETCTBEHHO.

[1pn yncne pesoHaHcHbIX YactoT Nnonydvatot M=N (N — 1) /2 pasnnynbiX coveTaHUM PE30OHAHCHbLIX YacToT B Op-
Myne (b.2) n ctonbko xe 3Havenun z;, k=1, 2, 3, ..., M. OTHoweHue z = D/Ly HaxoaaT Kak cpegHee us z;,.

[To HangeHHOMY CpeaHEMY Z HAXO4AT 3HAYEHUSA gnameTpa 4ns Kaxgon pe3oHaHCHON 4acToThl

c p: V2 5 (vir) (B.3)
Di — s Z + | —
f(D; Wee \( 2] ( m ]

1 UX cpeaHee, NnpuHuMaemoe 3a gnameTp pesoHatopa D. 3HauveHuss pe3oHaHCHbIX YacToT f (p; ), f (pj) NyCTOro pesoHartopa
N3MEPSAIOT € HeonpeaeneHHoCTbo He Bbonee 10 Kl ..

E.3 PekomeHayemsble pa3mepsbl LWENEBOro pe3oHarTopa Ans uaMepeHn B gnanasoHax 4actoT npuBegeHs! B Tabnum-
ue b.2.
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Tabnwuya b.2— Pasmepbl wenesoro pesoHatopa aAns uamMepeHuin B gnanasoHax 4acTtoT

Pasmepbl B MUNNIMMETpax

,D,I/IBI'IBSOH YacToT, Fru ,D,HEIME!TD pe3oHaTopa D ,D,J'IMHEI pPEe30HaTopAa LO = 2L ,D,MBMETD CbJ'IBHLI,EB of
4—7 60 100 80
6—10 45 75 75
10—15 35 58 60
15—20 25 42 50

[TpumedyaHune— M3-3a 3HaunTenbHbIX NepecTpoeKk HacToThl konebanus Hyq4 LWEeNneBoro pesoHaropa nocrie
BBeJeHMA obpasua npeanovTUTENbHON SBMAETCA KOHCTPYKLMUS pe3oHaTopa ¢ KoakcuanbHbIM BXOAOM/BbIXOJOM.

6.4 Huametp 3epkan MOP d ponxeH obecnevnBatb manbie andpakumMOHHbIE NOTEPU SHEPIUKM pe3oHaTopa, YTODbI
He yXyawaTb ero 4obpoOTHOCTb, HE CMELWATb PE3OHAHCHYIO YaCTOTY U HE BHOCUTb AONONMHUTENBHYIO MNOrPELWHOCTb B U3ME-
pAemble 3Ha4veHuA ¢ n tg 8. CooTtHoweHne d > 3D okasbiBaeTcs goctatodHbiM ans obpasuosB ce>10npn D/L>2. [AnA
Opyrux aHaveHunm su /L OTHOCUTENBbHBIN CABUTI PE30HAHCHOW YacToThl &f M3-3a KOHEYHOIo pasmMmepa 3epkan n anpakum-
OHHYI0 AobpoTtHocTe MAP Q; oueHnBatoT no hopmynam:

5f =— A'O(1-Kq ), (B.4)
C:d —2A"0(1 - Kig), (B.5)
roe
2
8 — (lél - 1)P(y) | (D(y):Kw(y)! U:£,
y[1-0(y)+(2/y)0(y)] Ko(y) Ko

. eXp(—yb/a)[1 2yprg,| e T exp(—yb/a){Zy\/EB,,\
yb Koly)Ki(y) kpa yb KolyKaly) | kea

b=d/2, B'~08 un B"~1,2

/

Kputepuem Bboibopa anameTtpa 3epkan d n{(nnm) oTHoWeHns paamepoB obpasua D/L ABnseTcs BbIMONHEHNE YCITO-
Buit 8f < 1072 no dopmyne (5.4) n Q' <001-Qz' no dopmyne (B.5).
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[MpnnoxeHve B
(obsizaTenbHOE)

MopAaaok noaroToBku obpasuoB TBepAbiX AU3INEKTPUKOB ANA npoBeAeHUA U3MepeHUn

B.1 Onsnamepennm metogom ob6beMHOro pesoHaropa npm GMKCMpoBaHHOW PE30HAHCHON YacToTeE U METOA0M MNPU
HOUKCMPOBAHHOW PE3OHAHCHON ANMHE obpasel TBEpAOro AManeKTprKa BbiMOMHAT B hopme Ancka.

[1ns pe3oHaTopa, NPUMEHAEMOro B ananasoHe yactotr 8—12 [T u, reometTpudeckme paamepsl, TpeboBaHus K hopme
N LLEPOXOBATOCTU MNOBEPXHOCTEN 06PA3LOB creayowme:;

—ﬂHaMETp06p83LI,a,MM....................................49,9_0’1;
- OTKNOHEeHWs OT napannenbHOCTU N NNOCKOCTHOCTU TOPLOBbLIX MOBEPXHOCTEN 0bpa3sua

NOo TOCT 24643, MM, HEDBOINEE . . . . . . . . v v o e e e e e e e e s s s s s s s s s s s s .0,02

- OTKMNOHEHME OT NEPNEHAVKYIIAPHOCTN OCU BOKOBOM NOBEPXHOCTU 06pa3ya K TOPLOBbLIM
nopepxHoctsam No OCT 24643, mm, HEDOnMee . . . . . . . . . & v v v v v v v v v v v v v . .0,02

- LWEPOXOBATOCTb TOPUOBLIX NOBepXHOCcTEN obpasua no [OCT 2789, napameTtp Ra, mkm, He bonee . 0,2.

B.2 TonwwuHy obpasua f BeMMCNAT No hopmyne
f ma (B.1)

A
104a

rae m — Uenoe 4Ymcno, paeHoe 1, 2, 3, ...;
L =c¢/fq — QOnNVHa BOINHbI B CBOBOAHOM NPOCTPAHCTBE HA YaCTOTE U3MEPEHUN, MM;

£ — OU3NEeKTpU4ecKas NnpoHnLaemMocTb Matepuanaobpasua, B3Tas U3 anpuopHbIX AAHHBIX UNTN U3 aHanmM3a name-
peHun 0bpasuoB PasHON TONWMHBI N3 OQHOINO MaTepuana;
a — paguyc pesoHaTtopa, MM.

[TpegnovTuTenbHee ans U3MepPEeHn NCNonb3oBaTh 0O6pa3LUbl NONYBONHOBOW TONWMHBLI (M = 1). TonwmHy obpasua
N3MEPSIOT B 4ECATU TOYKAX, YKa3aHHbIX HA pUCyHKe B.1, co cTaHgapTHOM HeonpeaerneHHOCTbIo, OLEeHUBaeMon no Tuny B,

He Bonee 0,003 mm. Npu pacyeTe AN3NEKTPUYECKMX NapamMmeTpoB obpasua ncnonb3yoT cpeaHeapndMeTUYECKOE 3HAYE-
HWE Pe3ynbTaToB 3TUX N3MEPEHUN.

Pucynok B.1 — PacnonoxeHune To4vek ansa onpeaenenns TonwmuHbl obpasua

[ns pe3oHaTopoB, NPUMEHSEMbIX B APYIMX AnanasoHax vactoT (npunoxenHune b), TpeboBaHns K HopmMe N LePOXoBa-
TOCTW NOBEPXHOCTEN 0OPA3LOB, a TAKXKE NO N3MEPEHUIO UX TONLLMHBI COOTBETCTBYIOT NpuBeaeHHbIM B B.1, B.2.

B.3 [nsnamepenHnm mMetogom LWEeneBoro pesoHatopa obpasey, AN3neKTpuKka BbINONHAKT B hOpMe TOHKOro AUCcKa,
NNACTUHBI NN NCNONBb3YIOT ANSNEKTPUYECKME MOATIONKWN, ABMNACLWMNECS TOTOBbIMU N3OETNTUAMMN.

B 3aBMCKMMOCTM OT 4aCTOTbl U3MEPEHUSA U pa3MepoB pe3oHaTopa (npunoxexHne bB) nsrotoensatot obpasubl, reomeT-
pUYECcKne pasmMepbl KOTOPbIX MO3BOMNSAT NEPEKPbIBaTh PE30OHAHCHYIO NONOCTb pe3oHaTopa.

TpebdboBaHus K QOpMeE 1 LepoxXoBaToCTN 0b6pa3syoB B hopMe AUCKOB, a TAKXKE MO U3MEPEHUIO NX TONLWMUHbBI COOTBET-
CTBYIOT npuBegeHHbiM B B.1, B.2.

OTKNOHEHNSI NOBEPXHOCTEN MOANIOXKEK OT NapannenbHOCTU U NEPNeHANKYNAPHOCTY, LUEPOXOBATOCTb X NMOBEPXHOC-
TeN AOIMKHbI COOTBETCTBOBATb TPEDOBAHUAM, YKA3aHHBIM B HOPMATUBHbBIX U TEXHUYECKNX AOKYMEHTaX Ha HUX.

TpeboBaHus K hopMe N WEePOXOBATOCTU NOBEPXHOCTEN 00pa3LoB B hopMe NNacTUH aHanoOrM4Hbl.
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B.4 TonwwuHy obpa3sua B hopme NNacTuHbl (NOANOXKN) UBMEPSIOT HE MEHEE YEM B NSATU TOYUKaAX, PABHOMEPHO pac-
NONMOXEHHbIX NO MOBEPXHOCTU, CO CTAHAAPTHON HEONPEAENEHHOCTLIO, OueHMBaemMou no tuny B, e 6onee 0,003 mm. NMpwn
pacyeTe ANINEKTPUYECKMX NapamMeTpoB obpasua ncnonbayoT cpegHeapndPmeTnyeckoe 3HaAYeHNE Pe3ynbTaToOB 3TUX
N3MEPEHUN.

B.5 Ons namepennn metogom MIAP obpasey ananekTpuka BbINONHAIOT B opMe unnuHapa auametTpom D, MM un
BbICOTOU L, MM NcXoas n3 COOTHOLWWEHUN

250 . 530 | (B.2)
fy€min — 1 fy€max — ]
0,4D <L <1,4D, (B.3)

rA€ €mins émax — BEPXHUE N HWXKHUE rpaHuLbl NPUONMKEHHO N3BECTHOIO 3HAYEHUS &
f — Hu3was yacrota gnanasoHa namepenus, [ u.

TpeboBaHua kK hopme 1 PpacnonoXEHUIO NOBEPXHOCTEN 0Opa3L OB COOTBETCTBYIOT NpuBeAeHHbIM B B. 1.

MamepeHne auameTpa NnpoBoasiT B CpeaHen HacTu No BbICOTE 0bpasua B TpeX HanpaBreHnsX ¢ NoBOpoTOM obpa3sua
Ha yron ~60°. Mlamepenne BbICOTbI 0bpasua npoBoAsT B MNATU TOYKAX, PABHOMEPHO PACNONOXEHHbLIX MO NOBEPXHOCTU
obpasua. lamepeHuns BbICOTbI M gnamMmeTpa npoBoaAT CO CTAHAAPTHOW HEONPEeAENEHHOCTBIO, OLEHMBAEMOW NO TUNY B, He
bonee 0,003 mm. pu pacueTe AN3NEKTPUYECKUX NapamMeTPoB obpa3sLua Ncnone3yT cpegHeapndmMmeTnHeckoe 3Ha4YEHNE
PE3yNbTaTOB 3TUX UBMEPEHUN.

B.6 [Mpun noarotoBke 06pasLoB A4S BCeX MeTOA0B U3aMepeHnmn obpabdboTka 0bpasyoB He AOITKHA UBMEHATb CBOUCTB
Marepuana.

B.7 Hopmanusauus n kKoHaQuuuoHmpoBaHmne odpasyoB Ans Bcex metoaoB nameperHmm — no [OCT 6433.1.
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MpunnoxeHve I
(obasaTenbHoOe)

N3MepeHUue cobcTBEeHHON AO0OpPOTHOCTU pe3oHaTopa

.1 MpyvHUMN nN3mepeHns

[1py n3amepenunsix TaHreHeca yrna guanekTpuvecknx notepb tg 6 pe3oHaHCHBIMU MeTOA4aMN HEODX0ANMbl 3HAYEHUS

cobcTBEHHON 4OBPOTHOCTU M3MEPUTENBHOIO pe3oHaTopa NPoxXoaHoro Tuna.

[Tpouenypa namepeHns cobcTBeHHOM ODPOTHOCTU pe3oHaTopa bes obpasua Qg 1 ¢ 06pasuom Qy, 0AnMHaKOBaA.
OHa cBOANTCSH K UBMEPEHUIO HArpyXeHHON 400POTHOCTU (), Q. U M3MepeHnto ocnabnexns A,, A., BHOCUMOIo pe3oHaTo-
pom 6e3 obpasua u ¢ 0bpasiom B uameputenbHbin CBY-TpakT Ha pesoHaHcHoW YacToTe f, f.. B MeToae meTannoananek-
TPUYECKOro pe3oHaTopa n3mMepsoT TOJNIbKO COBCTBEHHYI0 4OBPOTHOCTL pe3oHaropa ¢ obpasuom Qy. M HeobXoanMble ONA
9TOro BENUYUHBLI Q. , A..

ns BbINONHEHUA TPeBOBAHUN MO HEONPEAENEHHOCTN PE3YNbTAaTOB U3MEPEHNN HEeOBXoaMMa crnabas CBA3b Pe30Ha-
Topa ¢ CBY-TpakTom, cooTBETCTBYIOWAA BHOCMMOMY ocrnabnenuio peaoHaTopa Ag, A, > 30 ab.

[Tpn namepeHnsax HeobxoaAMMO UCKNIOYNTL BNUAHUE XapakTepucTukn aetektopa CBY, He aenswowencs B obwem
cryvyae HM KBagapaTUYHOW, HU NTIMHENHOW. ITO AOCTUIaeTCs NPU NCNONb30BaAHUN U3MEPUTENBHOIO atTeHaTopaun padboTe B
OQHOWN TouYKe XapaktepucTtukm getektopa CBY (npun ogHOM 1 TOW Xe nagatoLlen Ha aeTekTop mowHoctn CBY).

NamepeHns Ag, A, BbINOMHAOT HA U3MEPUTENBHOWN YCTaHOBKE (PUCYHOK 1) METO40M 3aMeLLLEHUs pe3oHaTopa onop-
HbIM OTPE3KOM BOJTHOBOAA UMW NONYXECTKOINro KOAKCMarnbHOro Kabens Toro e tuna, 4Yto n BXogHas U BbIX0gHAas! IMHUN
pesoHaTopa. [nvHa onopHoro otpeska / paBHa CymMMe ANWH BXOAHOW NUHWUM pe3oHatopa /; U BbIXOAHOW [, [puUCy-
HOK [.1a), 6)]. ONOpHbIN OTPEIOK NMHUN HEODBX0ANM ANS yHeTa M UCKINIOYEHNS OCcnabneHnsa B NoABOASAWMX NIMHUAX PE30HA-
TOpA.

.2 N3amepeHune HarpyxeHHON AoOPOTHOCTHM pe3oHaTopa

MamepeHnst BbINOMHAKOT HA yCTaHOBKaxX (PUCYHOK 1) crneayrowmm obpasom:

- Ha U3MepuUTENbHOM aTTeHoaTope yctaHasnuatotT ocnabnenne A+ = 3,0 ab, HacTpanBatoT pesoHaTop (reHe-
patop CBY) B pe3oHaHC No MakCMmyMy nokasaHum BorbTMeTpa u PUKCUPYIOT NoKasaHus Yactotomepa fp c Heonpeaenex-
HocTblo He Bonee 10 kl'U u nokasaHus BonbTMeTpa Vj (He MeHee Tpex 3Havalmx ungp) (PUCyHoK [.2, pe3oHaHcHas
KpuBasi 1);

- yMeHbllalT ocnabneHne nameputensHoro arreHioaropa A+ 40 0,0 b, HanpspkeHne aetekropa CBY Ha peso-
HaHCHOW YacToTe BO3pacTaeT npu 83Tom Ao 3HadveHus Vy (pucyHok [.2, pesoHaHcHast Kpusasi 2);

- U3MeHsIoT YacToTy reHepatopa CBY nocneaosaTtensHo B MeHbLLYIO (f4) 1 6onbLyto (f5) CTOPOHBI OT YacToThl f,

00 BOCCTaAHOBMEHNWS NoKasaHun BonbTMmeTpa Vi (pucyHok .2, pesoHaHcHas kpuBas 2);

- (PUKCUPYIOT C HeonpeaeneHHocTbio He bonee 1 kI U nokasaHus yactotomepa f4 1 fo, NPK KOTOPLIX BOCCTaHaBNMBA-
eTcsl BbixoaHoe HanpsbkeHne getekropa CBY V;

- PacCCUYMTBLIBAOT HArpyXXeHHyto 40DpOTHOCTL No dopmyne

L (1)
— i
) fo —14

[.3 U3mepeHne BHOCMMOIo pe3oHaTOpPOM ocnabneHusa n pacyeT cOOCTBEeHHON A00POTHOCTHI

MamepeHne BHOCMMOro pe3oHaTopom ocnabneHus un pacyeT cobcTBeHHOM 40BPOTHOCTU BbINOMHAOT CreayioLWwmm
obpa3om:
- yCTaHaBnuBaloT ocnabneHne n3amepuTenbHoOro atteHoaropa A, = 3,0 ab n HacTpanBaloT pe3oHaTop (reHe-

paTop CBY) B pe3oHaHc No MakcMMymy nokasaHun BonbtTMeTpa vV,

- YBENUYMBAIOT 3aTyxXxaHWe W3MEepUTENbHOro atTeHiwatopa A rr Ha 30—35 ab, wckniovdatoT pesoHaTop
n3 CBY-tpakrta nameputenbHOM yCTAHOBKM (PUCYHOK 1) U BMECTO HEro BKIIOYAIOT OMNOPHBLIM OTPE30K JNMHUN [pUCy-
HOK [.1a), 6)];

- yCTaHaBnuBaloT ocrnabneHve M3MepuTenbHOro atTeHaTopa A Takoe, 4ToObl BOCCTAHOBMITOCH BbIXOAHOE
HanpspkeHne getektopa CBY Vi,

- BHOCMMOE pe3oHaTopom ocrnabnexune A, onpeaensior rno popmyne

A, = A, - 3,0 (.2)

N paccUMTbIBAIOT COBCTBEHHYIO JODPOTHOCTL pe3oHaTopa rno hopmyne
B Qy (I.3)

Qoo = 1_ 1000540 °
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iamepeHne cobCcTBEHHON AOOPOTHOCTY pedoHaTopa ¢ 06pasuom Q. NPOBOAAT aHANOMMYHO n3amepeHnio Qna.

[1py ncnonb3oBaHnm UMPPOBLIX n3meputenen moaynsa koadhduuneHTa nepegavdm n OTPaXXEeHUSA C CUHTE3ATOPOM
CBY (aBTOMatnueckmnx unppoBbix ananusartopos CBY-uenen) namepeHne BHOCMMOro pe3oHaTopom ocrnabneHns npoBo-
OST NO 00 WMM NpaBunam n3mMepeHmns ocnabneHns YeTblPeXnotoCHUKOB B COOTBETCTBUN C AOKYMEHTAUMEN HA Npnbop.

Honyctumel gpyrne cnocobbl onpegeneHns cobcTBeHHON A0BPOTHOCTH pe3oHaTopa 6e3 obpasuya n ¢ obpasuom,
obecnevymBaloWne CTaHAAPTHYIO HEONPEAENEHHOCTb pe3ynbTarta N3MepeHns], oueHnBaemyto no Tuny B, He bonee 5 %.

a) BOSIHOBOAHOE coeiuHeHwe 0) KoakcuanbHoe coeguHeHue

PucyHok [.1 — lNosicCHeEHWe K N3MEePEHNI0 BHOCUMOIO pe3oHaTopom ocnabneHus

AATT

f, f, £, f

PUCYHOK .2 — ['padhuk K u3amepeHuto HarpyXeHHon gobpoTHOCTH pe3oHaTopa
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Mpnnoxenve
(obsizaTenbHOE)

OnpepneneHue rnyobuMHbl CKUH-CNOA B 3epKanax MeTannoguanekTpu4yeckoro pesoHaropa

Ons pacuetatg 68 metoae MAP no dopmynam (37), (40) Heobxoanmo onpeaenutb 3Ha4YeHNE rMyoOuHblI CKUH-CNOS B
sepkanax MAP A(f. ) Ha wactoTte namepenus f.. [lanee paccmotpeHbl gBa cnocoba onpeaeneHus A(f, ).

0.1 OnpepneneHvne A(f.) c ncnonb3oBaHueM ABYyX o0pa3L OB U3 OOHONo ANANEKTPUKa

B saTom cnocobe ncnonb3yoT ABa 06pasua, N3arotoBMNeHHbIX U30aHOro matepuanactg 6<1 0‘4, NMMEIWNX OONH N TOT
Xe anameTp D, HO KpaTHble BbICOTbI L4 U Lq =qL4,roe g =2unn g =3. VIamepsatoT nocnegosBaTeribHO COBCTBEHHY0 ODPOT-
HOCTb Qg1 MIP ¢ obpa3uom BeicoTon L4 Ha konebaHwum Hy 44 1 COOCTBEHHYO 4OOPOTHOCTE Qg MAP ¢ 06pa3uom Bbico-
TOW Lq = gL, Ha konebaHun qu (pucynok [.1). MNMpwn TouHOM coBnageHun anameTpoB 0b6omx obpasuoB U KpaTHOM
COOTHOLWIEHUN KX BbICOT Konebanma Hyqq U qu OyayT MeTb OOWHAKOBbIE PE30HAHCHbIE YacToThl f. M NapameTpbl
U, K; . B npegnonoxeHnn ognHakoBbix 3Ha4eHnn tg 6 B oboux obpasuax na popmyn (37), (40) cneayet popmyna ans
rMybuHbI CKMH-CINOSA B 3epKanax

4 N (7,2 v
A(fy) = 91 1 1 < vo 1+ (e —=D(1-K )]} . (4.1)
Z(Q _1) \QO']E QOqa) AN & y J

PaccumnTtaHHoe no gpopmyne (4.1)3naveHne A(f, ) noactaenswoT B popmyny (40) n HaxogaT tg & no dpopmyne (37).

S S S S SNl

bbb MMM

L A L L L B B B

VTNV VSIS

VIV IIT VIS VISV ITISE

PucyHok 1.1 — lNosicHeHne K namepeHuto rmyounHbl ckuH-cnos B MP ¢ KpaTHbIMU BbICOTaAMMW

.2 OnpepeneHve rnydbuHbl CKMH-CII0A B 3epKanax MeTtannoananekTpuiecKoro pe3oHaTtopa no cooctBeH-
HOWN AODPOTHOCTN OO BEMHOro pe3oHaTopa ¢ KonebaHmem Tuna HOmp

B aaHHom cnocobe onpegenenns A(f, ) NCNonb3yoT 4ONONHUTENBbHBIV ULMTMHAP U3 TOMO XXe MeTarnna, vYto v aepkana
MIOP (umetowmn 1o e camoe NpoBOAsILLEE MOKPLITUE), U C BHYTPEHHEN NOBEPXHOCTLIC, 06pabOTaHHON NO €ANHON TEXHO-
normm ¢ 3epkanamm MAP. UnnmnHap yctanaesnuBarT mexay 3epkanamm MIP BmecTo namepsiemoro obpasua, nonyvas
LUMTUHOPUYECKUN ODBEMHBIW PE30HATOP, TOPLOBLIMU KpblLWLKaMK KoToporo sienstotes 3epkana MAP (pucyHok [1.2). Kone-
BaHus HOmp NONMYy4YE€HHOro 06 BLEMHOIO Pe30oHaToOPa HE UMEIOT NOBEPXHOCTHLIX TOKOB, NepeceKkatoWmX KOHTAKT MeXay 3ep-
Kanamum n UUNnHAPUYEeCKUM Koprnycom. VIX 4oBpOTHOCTb HE yXyALWAaeTCs NPU Hanm4mnm marbixX 3a30pOB MEXAY KOPNyCcoM U
depkanamm peaoHartopa. [ns nogaBneHusi BbIpOXAEHHbIX kKonebaHnn E1mp, NOBEPXHOCTHbLIE TOKN KOTOPbLIX NEpeceKatoT
KOHTaKT, NPUMEHSIOT TOHKYI0 (0,3 — 0,5 MM) n3onmpyrowyo npoknagky Mexay CTEHKOW UMNuHapa u 3epkanamMmm (pucy-
HOK [1.2). amepeHune A(f. )B gnanasoHe 4acToT BO3MOXHO CNOMOLLBIO ABYX LUITMHAPOB PasHOro pasmepa, U3aroToBEeHHbIX
No eaAaNHON TEXHONOINN.

PacyeT mMmyobuHbl cknH-cnos B 3epkanax MIAP BbINONHAT no popmyne

2
Dolg ( )

pC
AT) = Do —L
(f) ZQ{]{](f) (Do O)KZLOf\/g)

+L0 :

(0.2)

rae Quolf), f, p=1, 2... — cobcTBeHHas 4OBPOTHOCTL, pe30HAHCHas YacToTa U 3Ha4yeHne NpoAoIbHOIo MHAEKca Kone-
BaHus HOmp B 0ObeMHOM pe3oHaTope, obpasoBaHHOM 3epkanamu MAP v gononHutenbHbIM

umnuHapom (pucyHok [1.2).
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PUcyHOK 1.2 — lNosicHeHne K namepenunto rmybunHbl ckuH-cnos 3epkan MOP ¢ nomowbio 4ONONHUTENBHOIO UMNMHAapa

[TonyyeHHble 3Ha4YeHus A(f) HA AUCKPETHbIX YacToTax annpoOKCUMUPYIOT METOAOM HAaMMEHbLUMX KBagpaToB ANS
nepecyeTa Ha Apyrme 4actoTbl 3aBUCUMOCTbLIO BUAA

A(f)=AFE (A:3)
roe A v B — napameTpsbl annpokcumMmauum.

.3 lpnmep namepeHnsa rnybnHbl CKNH-CITOA B MeOHbIX 3epKanax metannognaneKkTpniecKoro pe3oHartopa
B Anana3oHe Yactor6—16 1Ty

OnanameperHns A(f )obinMuncnonb3oBaHbl ABa MegHbIX LunuHgpa gnameTtpom 70,7 mm, BoicoTon 50,1 Mmun gnamert-
pomMm 49,8 mm, BbicoTon 25,3 mMm. 3epkana anametpom 90 Mm 1 megHble LMnMHapbl ObiNM N3roTOBNeHbl 6e3 NPUMEeHeHUs
abpasnBoB U nonupoBanbHbIX NacT. KoappuuneHTol CBSA3N 06 BEMHOI0 pe3oHaTopa bbInNn yCTaHOBIEHb! MarnbIMK, YTOOb!
ocnabneHne, BHOCUMOE Pe30HaATOPOM B TPaKT, ObiNio He meHee 30 ab. INpu temnepatype 20 °C 6bbinanamepeHa cobcTBeH-
Has AOOPOTHOCTL pe3oHaTopa Ha konebannsax Hy ., p» PaccUnTaHb! rmybuHa ckuH-cnosi A(f ) M NnOBEPXHOCTHOE COMNPOTUBTIE-
Hue Rg(f). Bennumnbl A(f), Rg(f) n npoBogumocTs 6(f) cBsAA3aHbl COOTHOLLEHUSAMM

_Rg(f) 1 (0.4)
0= nfig  rfugo(f)

rae wg=4n -107" T - M1, of)=0q/g(f), 5o — NPOBOAMMOCTb Ha MOCTOSIHHOM TOKE (AN Meau oy =

=5.8-10/ Cm-m~1 npn Temnepartype 20 °C), g(f) > 1 — 6espasamepHbIN KOIPDULUNEHT, YyYUTLIBAIOWMNA COCTOAHUE
NOBEPXHOCTU 3epKan (LWepPOXoBaTOCTb, HANUYME OKUCHOIO Crosi U gp.) U NposiBNeHNe aHoMarbHOro cknH-adodekra. Ha
pucyHke [1.3 a, 6 npuBeaeHbl TeopetTuyeckne 3asmcumoctn Ro(f) (a) n A(f) (6) npu o5 =5,8- 107 Cm - M~ (wTprxoBbie
NMUHUN) 1 annNpPoOKCUMaUnsi SKCNEPUMEHTAalbHbIX AaHHbIX (CNNOLWHbLIE NTUHUN).
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Pucynok 1.3 — YactoTHas 3aBUCUMOCTb NOBEPXHOCTHOIO CONPOTUBNEHUSA (&) U IMyBbnHbI CKUH-CNost (6) B MeAHbIX 3epKa-
nax MOP

24



OCT P 8.623—2006

Annpokcumaymsi aKkCnepumMmeHTarnbHbIX AaHHbIX (pUCyHOK [.3a, cnnowHas nMHus) Nnpueena K 3aBUCUMOCTH

R(f)=0,830-1072. fO>4/ (0.5)
Npu TEOPETUYECKON 3aBUCUMOCTH
Rq(f) = 0,825 1072 . FO-° ([1.6)
(WTpnXxoBasi NMHUA Ha pucyHke [.3a). Ans rmybuHbl CKMH-CNOS annpokecuMupytowas popmyna nmeeT Bua
A=2102.f0453 (4.7)

TEODETM‘-IECI{EIFI 3aBNCMMOCTb MMeeT BN
A=2,090.f05 ([1.8)

[ ybuHa CKMH-CNOSA M NOBEPXHOCTHOE CONPOTUBITEHNE 3AaBUCAT OT TEMMEPATYPbI BCNEACTBME TEMNEPATYPHON 3aBU-
CUMOCTM NPOBOAUMOCTH Gy. [Tonpaska Ha oTnu4yne aHaqveHns temnepatypbl 0T 20 °C npuBoanT K BbipaXXeHnsam ansa Rq(7) n

A(T) meaHbIX 3epkan

R«(T) = Rg(20) L1 + 1,97 - 1073(T - 20}, (0.9)
A(T) = A20)[1 + 1,97 - 10-3(T — 20)] . (0.10)
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1] PMI™ 43—2001
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bubnuorpadcgpua

[focypgapcTBEHHas cuctema obecnevyeHnss eauHcTBa N3aMepeHun. [NpumMmeHenne «
BbIPaXXEHUIO HEOMNMpeaAeNneHHOCTU N3MEPEHNNY

PYKOBOACTBA MO
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YAK 339.14[085.96]:006.354 OKC 17.220.20 186.8

KnoueBble cnoBa: AuanekTpudeckada npoHMLaemMocCcTb, TaHMeHC yrina guanekTpuvyecknx notepb, CBepPXBbICOKUE
4acTOoThbl, pe30HaHCHble MeTOoAbl U3MEPEHUI
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