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Mpeancnoeue

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

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

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio u metponoruum ot 30 aerycta 2023 r. Ne 761-cT

4 BBE[OEH BIMNEPBbIE

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

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

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

SNEMEHTbLI NPEOBPA30OBAHUA YACTOTbLI NA3EPHOIO U3NYYEHUA

Tunbl U OCHOBHLIE napamMeTpbl

Nonlinear elements of harmonic generators. Types and basic parameters

Oata eBegeHna — 2024—03—01

1 O6bnacTb NnpuMeHeHunA

HacToswmni cTaHgapT pacnpocTpaHaeTcs Ha BHOBL paspabaTtkiBaeMble U MOAepHU3UpyeMble afemMeH-
Tl Npeo6pa3oBaHNs YacTOTbl Na3epHOro U3NyYeHWs (danee — aNeMeHTbl) U ycTaHaBnuBaeT Knaccudukaumio
3MEeMEHTOB MO TUMaM 1 OCHOBHbIE MapaMeTpbl SNIEMEHTOB, a Takke CUCTEeMY YCINOBHbIX 0603Ha4YeHWI anemMeH-
TOB.

HacToswwmi cTaHgapT cneayeT NpuMeHsTs Ans Bbibopa napameTpoB npu paspaboTke TEXHUYECKWX 3a-
AaHniA Ha Hay4HO-MUCCrneaoBaTenbckie M OMNbITHO-KOHCTPYKTOPCKUe paboTbl, MporpaMM UCMbITaHUA OMbITHLIX
obpasuos.

HacToslwuin cTaHdapT npegHasHadyeH AnA NpuMeHeHus NpeanpuaTUSMU, opraHu3aurMsaMy U apyruMu
cy6BLEKTaMM HaY4YHOW U XO3ANCTBEHHOWN AEATENBHOCTU HE3ABMCMMO OT hOpM COBCTBEHHOCTU M NOGUYUHEHNS,
a Takke defepanbHbBIMKM OpraHaMy UCMONHUTENBHOK BNacTu Poccuiickoi Pedepaunu, y4acTBYOLWMMU B pas-
paboTke, NPOM3BOACTBE, IKCTyaTalun a5ieMeHTOB B COOTBETCTBUM C AeCTBYIOLWUM 3aKOHOAaTeNbCTBOM.

2 HopmaTuBHbIe CCbINKU

B HacTofAwem cTaHgapTe MCNONb30BaHbl HOPMATMBHbIE CChINMKW HA cnefyrLlve cTaH4apThbl:
FOCT 15093 Jasepbl 1 yCTPOWCTBA yNpaBieHus NasepHbIM U3nyvyeHnem. TepMUHbI U OnpeaeneHus
FOCT 19319 Jlasepbl TBepaoTentHble. OCHOBHLIE NapamMeTphl

MpumeyaHue — [py NONb3OBAHNW HACTOALLMM CTaHAAPTOM LenecoobpasHo NPoBEpUTL AeNCTBUE CCbINOM-
HbIX CTaHOApPTOB B UH(OPMALMOHHOW cucTeMe 0BLIEro Nnonb3oBaHna — Ha ouuMansHOM caiTe ®edepansHOro areHT-
CTBa Mo TEXHWYECKOMY PEeryriMpoBaHUI0 U METPOSIOTAM B CETU MIHTEPHET MK MO eXerogHoMy MH(POPMALMOHHOMY yKa3a-
Tenio «HaumoHaneHbIe CTaHO4apTLI», KOTOPLIA ONyBIMKOBaH MO COCTOAHWUIO HAa 1 AHBAPS TEKYLLUEro roga, v no BbiNyckam
eXemMecsa4HOro MHopMaLMOHHOIO ykasaTensa «HauuoHaneHble cTaHaapTel» 3a TeKyLWiA roa. Ecnn saMeHeH CChINoYHBbIiA
CTaHdapT, Ha KOTOPbLIA AaHa HedaTMpPOBaHHAA CChIMKa, TO PEKOMEHOYETCA MUCMNOoMb30BaTh AEWUCTBYHOLYI0 BEPCUID 3TOTO
cTaHdapTa ¢ YYeTOM BCeX BHECEHHBIX B JAHHYK BEPCUIO U3MEHEHWIA. ECnu 3aMeHeH CChINOYHbIA CTAaHOAPT, Ha KOTOPbIi
[JaHa AaTUPOBAHHAaaA CChIMNKA, TO PEKOMEHAYeTCA UCNOMNbL30BaTh BEPCUI0 3TOMO CTaHAApPTa C yKa3aHHbIM Bbile rodoMm yT-
BepXKOeHUs (NpuHATUA). Ecnn nocne yTBepXOeHWs HACTOSILLEro cTaHaapTa B CCbIMOYHbIM CTaHAapT, Ha KOTopbIA AaHa
OaTpoBaHHas Cchifka, BHECEHO M3MEHeHWe, aaTparMBatolee nonoXeHue, Ha KOTopoe AaHa Cebifka, TO 3TO NOoNoKeHne
peKkoMeHayeTcs NpUMeHaTs Bea yyeta JaHHOro MameHeHus. Ecnm cebinoyHbIi cTaHaapT oTMeHeH 6e3 3ameHsl, TO noro-
KEHMWe, B KOTOPOM [JaHa CChiNIKa Ha Hero, peKoMeHayeTcA NPUMEHATL B YACTU, He 3aTparvBatoLLe aTy CCbINKY.

3 TepMuHbI U onpegeneHus

B HacToswem cTaHgapTe npuMeHeHsl TepMunbl no FTOCT 15093, a Takke cnenykoline TEPMUHLI C COOT-
BETCTBYHOLLUMMM ONpeaeneHnsamu:

3.1 anepTtypa: [Npoekunsa oNnTUYECKOro KaHana anemMeHTa, Yepesa KOTOPbI NPOXoAUT NYyYoK NasepHoro
M3Ny4YeHWs, Ha NIOCKOCTb NepneHaMKYNsSpHYIO0 K HanpaBneHWo pacnpocTpaHeHus nasepHoro nyyxa.

MapaHune ochbuumnansHoe
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3.2 aneMeHT npeo6pa3oBaHMsA YacTOThl NasepHoOro usny4veHus: OnTuyeckoe vagenve, BbIMOHEH-
HOe M3 KpWCTannuyeckoro maTtepuana, obnaganwero HeNnMHerMHoW NonsprMayeMocTbio, 0hopMIIEHHOE KOH-
CTPYKTUBHO M TEXHOMOTMYECKM TakuM 06pasom, 4To Ans ero yHKLMOHaNLHOTO UCMONb30BaHMaA (HO He Ans
aKcnnyaTauun no yHKUMOHANBHOMY Ha3HaYeHWo) U U3MepeHus NapameTpoB He TpebyeTcs OONONHUTENb-
HbIX TEXHOMOTMYECKUX UMW KOHCTPYKTUBHbBIX 40paboTok.

3.3 onTuyeckoe usgenue: HacTb 3aroToBKM, 0POPMIEHHAS KOHCTPYKTUBHO M TEXHOMOTMYECKM TaKMM
obpasom, 4To OANs ee AanbHeNWero UCNoMb30BaHUS MPU CO34aHUM 3NEMEHTOB He TpebyeTcst 4oNoNHUTENb-
HOW ONTUKO-MeXaHW4Yeckon oGpaboTku.

4 Knaccudmkaumn

4.1 BneMeHTsl noapas3genAarnT Ha KﬂaCCMCbVIKaLlMOHHbIe TUNbI (B 3aBMCUMOCTU OT Matepuarna ontu4ye-
CKOro nagenua SJ'IeMEHTa) B COOTBETCTBUU C Ta6nuu,e|71 1.

Tadbnuua 1
Tun anemeHTa Obo3HaveHue TuNa
3AnemeHT U3 gurugpodocdarta aMMOHKUs 104
OnemeHT U3 gurngpodocdaTta Kanus 204
3nemeHT U3 HuobaTa NUTKA 3P4
JnemeHT U3 TaHTanata nuTus 404
3nemMeHT U3 gurugpoapcaHaTta ueaus 504
3AnemeHT U3 gugenTtepodocdara Kanus 64
3nemMeHT U3 nogarta nuTua 74
3nemeHT U3 gurugpodocdara pybuans o
AnemeHT U3 Bapuin-HaTpuii HUObaTa elo]
3nemeHT 13 hopmMmata nUTUg 1004
JrnemMeHT U3 guaenTepoapceHarta uesns 1M1eY
3JnemMeHT U3 augentepoapceHarta pyouans 1204
DNeMeHT U3 Kanuu-TutaHmna docdata 1304
3nemeHT U3 6opata bapusa 1404

4.2 KOHCTDyKTI/IBHbIe WCMOIMHEHWA SNeMeHTOB U UX 0003Ha4YeHNs npuBegeHbLI B Tabnuue 2.

Tabnuuya 2
KoHCTpyKTMBHOE UCNONHEHWE anemMeHTa 0O6o3Ha4eHue Mpumeyanns
B repmeTuyHoM Kopnyce r KpenneHve anemeHTa npu akcnnyatauun ocy-
LLLeCTBMNSAETCA 3a NOBEPXHOCTL Kopnyca
B HerepmeTnyHOM Kopnyce K
Bes kopnyca 6 KpenneHwe anemeHTa npu akcnsyataumm ocy-
LLECTBMAETCA 33 ero NOBEPXHOCTb

4.3 MpyMepbl KOHCTPYKTUBHBIX MCMOMHEHUA 3NIEMEHTOB W MX 0DO3HAYeHUs MpUBEAEHbl B MpUNoxe-
HUKM A.
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5 OcHoBHble NnapameTpbl

5.1 K ocHOBHbIM NapamMeTpamM 3aNeMeHTOB OTHOCAT:

- ONWHY BOMHbI Ma3epHOro M3ny4eHus;

- aneprypy,

- 3 eKTMBHOCTE Npeobpal3oraHMs YacToThl U3MYYEeHUs.

5.2 [AnuHa BonHbl Npeobpa3oBaHHOro Na3epHoro NanyyeHus onpegensieTcsl AnMHaMun(oi) BOMNH (BOMHbI)
npeobpa3yemMoro nasepHoro ManyyeHWs U COOTBETCTBYET CyMMe 4acTOT npeobpas3oBaHHOro NasepHoro us-
ny4yeHus.

5.3 AnepTtypa

5.3.1 OuameTp anepTypbl AOMMKEH COOTBETCTBOBAaTL OOHOMY M3 3Ha4eHuid paga, mm: 1, 2, 3, 4, 5, 6, 7,
8,9,10,12, 15,17, 20, 23, 25, 30, 32, 35, 45, 50, 60, 65.

5.3.2 Pa3smepsbl Gonblioi U mManoi ocei Ana anepTypel B popMe annunca, a TaKkke pasmepbl CTOPOH
Ans anepTypbl B hopMe NpaAMOoyronbHuka BbibupatoT u3 psaga, npusegeHHoro B 5.3.1.

5.3.3 B TexHu4eckn 060CHOBAHHbIX CNyYasx AONYCKaeTCa ycTaHaBNMBaTh pa3mep anepTypbl, OTNMYa-
LWKWACH OT 3Ha4YEeHWA yKasaHHOro psaa.

5.3.4 [JonycTumble OTKNIOHEHUS pasMepoB anepTypbl OT HOMWHaSIbHbIX 3Ha4YeHWIA 4OMKHO ObITh He Do-
nee 10 %.

5.4 3cpheKTUBHOCTL Npeo6pa3oBaHUA YACTOThI U3NYYeHUSA

5.4.1 HoMuHanbHoe 3Ha4YeHne 3thekTUBHOCTHU Npeobpa3oBaHKsa YacToTbl 0AHOMOOOBOTO, C 3a4aHHOM
NNOTHOCTBI W PACXOAMMOCTBI0 NMAa3epHOro U3nyvyeHus No 3HEpruM MMnynsca (CpegHerd MOLLHOCTM) OOMmK-
HO COOTBETCTBOBaTL OAHOMY M3 3HadeHun paga: (10 %; 12,5 %; 16 %; 25 %; 31,5 %; 40 %; 50 %; 63 %;
80 %) x 107, rae noT -1 go 1.

5.4.2 [Jonyctumble oTKNoHeHUs athhekTMBHOCTM npeobpasoBaHKsi HacToOThl TA3EPHOMO M3Ny4YeHus no
SHEPrUN MMMYnbCa UMW CpefHen MOLHOCTH OT HOMUHANbHbLIX 3HA4YEeHUI AOMKHO ObITh He Bonee 10 %.

5.4.3 HoMunHanbHOe 3HaYeHue 3IHepruM UMMNynbca U cpeaHein MOLLHOCTK Npeobpa3oBaHHOTO Na3epHoro
M3Ny4YeHUsa OOMKHbLI COOTBETCTBOBATL OAHOMY M3 HOMWHAMbLHLIX 3Ha4YeHWiA, ycTaHoBneHHbIx B TOCT 19319.

5.4.4 B TexHW4ecKkn 0BOCHOBAHHLIX CNy4asx AOMNYyCKAeTCca yCTaHaBNMBaTb HOMUHANbBHOE 3HaYeHue ad-
heKTUBHOCTH, OTNMYaKLLEEcs OT 3Ha4YeHWA yKa3aHHbIX PSOOB.

6 Cucrtema ycnoBHbIX 0003Ha4Y€HUWN 3NIEMEHTOB

6.1 YcnoBHoe 0603HaYeHWe 3NeMeHTOB JOMKHO COOdepXaTb AaHHble, HeobxoOuMMble AN 3akasa ane-
MEHTOB KOHKPETHOrO TUMa W 3anucK €€ B KOHCTPYKTOPCKOW AOKYMEHTaLWKU APYron NpoayKL MK,

6.2 YcrnoBHoe 0603Ha4YeHne arneMeHTOB OOMKHO COCTOSATL M3 CReaylLwmuX 3NeMeHTOB.

6.2.1 AnemeHT 1

CoyeTaHue umdpbl 1 BykBbl, 0603Haqatowme TMn anemeHTa. O6o3HavYeHUe TMna anemMeHTa JOJBKHO Co-
OTBETCTBOBaTb 0003HAYEHUAM, yKasaHHbIM B Tabnuue 1.

6.2.2 3nemeHT 2

Lndpa, obosHavatowwas gnvHy BOMHbl NpeobpaszoBaHHOMo M3nyyYeHus B AecsTKax HaHOMETPOB.

Mepen obo3HadYeHneM anemeHTa 2 NpUMBOAAT pasgenuTernbHblA 3HaK «-».

6.2.3 AnemeHT 3

Byksa, obo3Havarwasn PprsnmKo-TEXHNHECKNE XapaKTEpPUCTUKK 3NeMeHTa:

M — gnsa Tuna Bsaumogeinctemsa OO (EE);

H — ansa tuna BsanmopgeicTtema OE (EO).

Mocne obo3HayeHWs aneMeHTa 3 CTaBAT 3HAK «.».

6.2.4 3nemeHT 4

BykBa, obo3HavaroLwasa TUM HaCTPOWKN Ha CUHXPOHW3M:

T — Ans TemnepaTypHoro;

Y — [Ons yrnosoro;

3 — ANs 3MNeKTPUYecKoro.

Mocne obo3HauyeHWs aneMeHTa 4 CTaBaT 3HaK «.».
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6.2.5 OnemeHT 5

Bykea, o6o3HavaloLan Ha3Ha4yeHUe aneMeHTa:

B — ans BHepesoHaTopHOro npeobpasoBaHuns;

P — ana BHyTpupe3oHaToOpHOro npeobpazoBaHus.

6.2.6 dnemeHT 6

Bykea, o6o3Havaowas KOHCTPYKTMBHOE McnonHeHne anemeHta. O6o3HadYeHue KOHCTPYKTUBHOMO WC-
NOMHEHWS 3NeMeHTa QOMKHO COOTBETCTBOBATL 0003HAa4YeHMsM, yka3aHHbIM B Tabnuue 2.

6.2.7 OnemeHT 7

Yucno, obo3Havatllee paamep anepTypbl aNeMeHTa B MUNUMETPAX:

- ANSA anepTypbl B opMe Kpyra — AUameTp;

- Ang aneptypsl B dopMe annunca — apobb, B YACNUTENEe KOTOPOi paaMep BONbLUOKA, a B 3HaMeHaTene
pasMmep Manon ocen annunca;

- ANS anepTypbl B hOpMe NPsSMOYrofibHMKa — pa3mMep CTOPOH Yepes 3HaK «X».

Mepen obozHadyeHneM aneMeHTa 7 CTaBAT pas3aenuTenbHbIA 3HaK «-».

6.2.8 SnemeHT 8

Yuncno, obozHavatolee NopaaKoBbi HOMep pa3paboTku, ero 0bo3HavyarT uudpaMmm M3 YUCNOBOro psada
ot 1 oo 99.

Mepen obo3HavyeHneM anemMeHTa 8 cTaBAT pas3aenvTenbHbIA 3HaK «-».

6.3 B 060OCHOBaHHbLIX Cry4Yasx AOMNYCKAaeTcsl COKpalleHHas 3anuchb YCrnoBHOro obosHaveHus ¢ obssa-
TenbHbIM yKasaHueMm o0DO3Ha4YeHus TWMa 3remMeHTa B COOTBETCTBMM C Tabnuuen 1 1M NopsiAkoBOro Homepa
paspaboTku.

64 Mpuvumepbl ycNoBHbIX 0OD03HaYeHWH 3NeMEHTOB

OnemeHT n3 gurugpodocdara kanua (cm. Tabnuyy 1 — 204) ana npeobpazoBaHWA NONSPU3OBaHHOTO
nanyderms ¢ A = 1064 Hm B & = 532 HM C yrnmoBOA HACTPOMKOW CMHXPOHM3Ma A5 BHEPE30HATOPHbIX CXEM re-
HepawuWW rapMoHWUK B FepMEeTUHHOM KOpnyce ¢ AnamMeTpoM Kpyrroi aneptypbl 17 MM 1 HoMepom pa3paboTku
08:

204-5311.Y.B — -17-08

3nemeHT u3 nogarta nuTtus (cM. Tabnuuy 1 — 7dY) ¢ Homepom paspaboTkn 02:
704-02
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MpunoxeHune A
(cnpaBo4Hoe)

anMepbl KOHCTPYKTUBHbIX MCMONHEHUN 3NMIeMEHTOB

Mpumep 1
1
2
7 <
¢ 7z
S LA A .
/
V4
1 — onTu4eckoe usgenue; 2 — onTu4eckoe NoKpeiThe (aAse paboqne NOBEPXHOCTI)
PucyHok A.1
Mpumep 2
1
Z 7 u
S I e T
Vi
2

1 — onTuyeckoe uaaenue; 2 — Kopnyc

PucyHok A.2
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Mpumep 3

%/////////////////j////////////%/ 5
I . N #.__._-éé__
2 y 7

G777/

3

1 — onTudeckoe 1u3fenue; 2 — 3aluTHana nnactuHa (aee aetany); 3 — reOMeTpUHecknid Kopnyc

PucyHok A.3

YOK 621.372.632.029.7:006.354 OKC 31.260

KritoueBkle crioea: anemMeHT npeo6paaosaHM9 HacCTOThbl Na3epHOro nany4veHnsa, Tunbl, OCHOBHbIE NapaMeTpbl

Pepaktop H.B. TanaHosa
TexHudeckui pegaktop M.E. Hepenkoea
Koppektop M.A. Koponeea
KomneloTepHas Bepctka A.H. Sonomapesol

CpaHo B Habop 31.08.2023. lMognucaHo B nevate 11.09.2023. ®opmar 60x84%.. MapHuTypa Apuan.
Yen. ned. n. 0,93. Yu.-mag. n. 0,65.

[NoaroToBNEHO Ha OCHOBE 3MNEKTPOHHOW BEPCUM, NpeaocTaeneHHon pa3paboTynkomM cTtaHaapTa

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