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MNpepgnucnoBne

1 PASBPABOTAH AKUMOHEpHbIM 06WecTBOM «POCCUINCKMA Hay4HO-UCCen0BaTe/IbCKUI  UHCTUTYT
«3nekTpoHcTaHfapT» (AO «PHUWN «3nekTpoHcTaHgapT»)

2 BHECEH TexHuuyeckum KoMmuteTom no ctaHpgaptusaummn TK 303 «3nekTpoHHas KOMNOHeHTHas 6asa,
mMartepuasbl n o6opyfoBaHueE»

3 YTBEPX/JEH W BBEJEH B JEVNCTBUE MMpukasom defepanbHOro areHTcTBa Mo TEXHUYECKOMY pe-
rynuposaHuio n metponornu ot 30 asrycta 2023 r. Ne 761-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALWLEero cTaHgapTa YyCTaHoB/eHbl B cTaTbhbe 26 defepasibHOro 3akoHa
0T 29 umioHa 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy NybankyeTca B exerogHom (Mo cOCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoOHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouLManbHbli TEKCT U3MEHEeHUN
N NonpaBoK — B eXeMeCSAYHOM WMH(OPMAUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOSLLEro cTaHjapTa CooTBeTCTBYLee yBeJoMIeHne byaeT
ony6/siMKoBaHO B Gnmkanliem BbINyCKe eXemMecA4YHOro MHGOPMaUUOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYWLWAas UHpopmauns, yseoMNeHe N TEKCTbl pasMeLLalnTCca Takke B UH-
hopmaLmnoHHON cucTeme o6Lero nob3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTcTBa no
TEexHUYeCKOMY perynnpoBaHuio 1 MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© OdgopmneHne. PreyY «MHCTUTYT cTaHfapTmM3ayum», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLI0 MM YaCTMUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

SNIEMEHTbI MPEOBPA3OBAHNA YACTOTbl NASEPHOIO U3NTYUEHWA

Tunbl 1 OCHOBHble NapamMeTpbl

Nonlinear elements of harmonic generators. Types and basic parameters

fata BBegeHua — 2024—03—01

1 O6nactb NpUMeEHEHUs

HacTosiwunii ctaHgapT pacnpocTpaHseTcs Ha BHOBb pa3pabaTtbiBaeMble M MOAEPHU3MPYEMbIE 3/1IEMEH-
Tbl Npeobpa3oBaHnsa YacTOTbl JTA3€PHOr0 U3yYyeHus (gasiee — 3/1IEMEHTbI) U yCcTaHaBNMBaeT Knaccudumkaynto
3N1€MEHTOB NO TUMNaM ¥ OCHOBHblE NapamMeTpbl 3/IEMEHTOB, a TakXe CUCTEMY YC/OBHbIX 0603HaYeHU 3NeMeH-
TOB.

HacTtosiwuin ctaHgapT crneayet NPUMEHATb A1 BbiGopa napamMeTpoB Npu pa3paboTke TEXHUYECKUX 3a-
[aHWn Ha Hay4yHOo-uUccnefoBaTeNbCKME N ONbITHO-KOHCTPYKTOPCKME paboTbl, NporpaMmmM WUCNbITAHUA OMbITHbIX
o6pasyos.

HacToAwwmiA cTtaHfapT npefHasHayeH AN NPUMEHEeHWs MNPeanpuaTUSAMU, OpraHusauusamMu v gpyrumu
Ccy6beKTamm HayuHol M X035SMCTBEHHOI AesiTeNIbHOCTM HE3aBUCMMO OT (DOPM COGCTBEHHOCTM W MNOAUYMHEHUS,
a Takke pefepasbHbIMU OpraHaMy UCMNOJTHUTENLHOW BnacTu Poccuiickoii degepaymm, y4acTByOWMMMN B pas-
paboTke, NPON3BOACTBE, 3KCMNyaTauum 3/1€MeHTOB B COOTBETCTBUN C AEWCTBYOLWMUM 3aKOHOAATENLCTBOM.

2 HopmaTuBHbIE CCbI/IKM

B HacTosAlWem cTaHAapTe UCNosb30BaHbl HOPMAaTUBHbLIE CCbINIKUM Ha cnefylolwmne cTaHgapThbl:
FOCT 15093 Jlazepbl 1 yCTpOWCTBaA ynpaBaeHNs Na3epHbIM M3ly4eHneM. TepMUHbI 1 onpeaesieHns
FOCT 19319 J/la3epbl TBepAOTE/IbHbIE. OCHOBHbIE NapameTpbl

MprmevyaHne — lMpyu NOMb30BaHMM HACTOSILLMM CTaHAAPTOM Lie/Iecoo6pa3Ho NpoBepUTh AeliCTBUE CCbIoY-
HbIX CTaHAAPTOB B MH(OPMALMOHHOW CUCTEME OBLLETO MO/Mb30BaHUS — HAa OhMUMa/IbHOM caiiTe defepasibHOTo areHT-
CTBa MO TEXHUYECKOMY PEry/IMpOoBaHuI0 1 METPOJIOTUM B CETU VIHTEPHET WU MO EXEeroAHoMy MH(OPMaLMOHHOMY yKasa-
Teno «HauuoHas/bHble CTaHAAPTbI», KOTOPbIA ONy6G/IMKOBaH MO COCTOSIHUKO Ha 1 siHBapsi TEKYLLEro rofa, 1 no BbiMnyckam
€XEeMeCcsHHOTO MHC(hOPMALMOHHOTO yKasaTens «HauvoHa/lbHble CTaHAapTbl» 3a TEKYLMIA roa. Ecnm 3aMeHeH CCbINOYHbII
CTaHAapT, Ha KOTOpbI/i JaHa HeAaTVpOBaHHAsA CCblKa, TO PEKOMEHAYETCS UCMOMb30BaTb AEMCTBYIOLLYHO BEPCUIO 3TOMO
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MEHEHWA. ECnn 3aMeHeH CCbINIoYHbI CTaHaapT, Ha KOTopblii
[laHa AaTMpOBaHHAsH CCbUIKa, TO PEKOMEHAYETCS MCMo/b30BaTh BEPCUI0 3TOr0 CTaHAapTa C YKas3aHHbIM BbilLE TOZOM YT-
BepxaeHus (NpuHsATUs). Ecnm nocne yTBepXAEHWSI HACTOSILLETO CTaHAApTa B CCbUIOUHbIA CTaHAAPT, HA KOTOPbIA AaHa
[aTpoBaHHas CCbIKa, BHECEHO M3MEHEeHWe, 3aTparyBaroLiee NosIoKeHre, Ha KOTOPOoe AaHa CCbifika, TO 3TO MOJoXKEHME
PEKOMEHAYETCS MPUMEHSATL Ge3 yueTa aHHOTO U3MEHEHMSI. EC/M CCbINIOYHbIA CTaHAApT OTMEHEH Ge3 3aMeHbl, TO MoJIo-
XeHue, B KOTOPOM AaHa CCblIKa Ha HEro, PEKOMEHAYETCSl MPUMEHSTh B YaCTW, He 3aTparvBaroLLeil 3Ty CCbUIKY.

3 TepMUHbI 1 onpepeneHus

B HacTofAlwem cTaHgapTe npumeHeHbl TepMuHbl no FOCT 15093, a Takxe cnegylouime TEPMUHbLI C COOT-
BETCTBYOLWMMN onpefeneHUuaMN:

31 anepTtypa: lNpoekuus ONTMYECKOrO KaHasa 3/ieMeHTa, Yepe3 KOTOPbIA MPOXO4MT My4YOK S1a3epHOoro
N3Ny4YeHUs, Ha MJ0CKOCTb NeprneHAUKYIAPHYI0 K HanpaB/ieHNo pacnpoCcTPaHeHUs Nna3epHoro nyuyka.

M3pgaHne odmumnanbHoe
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3.2 3a/leMeHT nNpeo6pa3oBaHMA 4acTOTbl /lTa3ePHOr0 U3ny4veHusa: ONTUYECKOE M3Aenne, BbINMONTHEH-
HOe M3 KpUCTaA/IM4Yeckoro martepuana, o6s1agarol,ero HesIMHENHON NONAPU3YEMOCTbI, ODOPM/IEHHOE KOH-
CTPYKTUBHO W TEXHOJ/IOTMYECKN TaknMm 06pas3oM, 4TO ANS1 ero (pyHKLMOHaNIbHOTO MCNO/Ib30BaHuUs (HO He Ans
akcnayaTaumm no OyHKLMOHANIbHOMY Ha3Ha4YeHW0) U U3MEPEHUS NapaMeTpoB He Tpe6yeTcs LOMNONHUTENb-
HbIX TEXHO/TOTMYECKUX UM KOHCTPYKTUBHbIX A0paboToK.

3.3 ontuyeckoe u3genue: YacTb 3aroToBkM, 0oQOPMAIEHHAS KOHCTPYKTUBHO W TEXHO/IOTMYECKM Taknm
o6pa3oM, YTo ANs ee AaNbHENWEro UCMOMb30BaHUSA NPU CO3[4aHUN 3/IEMEHTOB He TpebyeTcs AOMONHUTENb-
HOM OMTMKO-MEeXaHN4YeCckon ob6paboTKu.

4 Knaccudukaums

4.1 dneMeHTbl NoapasfensioT Ha KnaccugukaymoHHble Tunbl (B 3aBUCUMOCTU OT MaTepuana ontuye-
CKOro usgenus afnemeHTa) B COOTBETCTBUKU C Tabnuuyen 1.

Tabnunuya 1
Tvn anemeHTa O603HavyeHne Tna

OnemeHT 13 gurngpodgocdata aMMOHMs 104

AnemeHT 13 gurnapodpocdara kanus 20y

DneMeHT 13 HMobata NUTUA 30y

OneMeHT 13 TaHTasnata nnuTus 404

DnemeHT u3 gurnapoapcaHara Lesus 504

2nemMeHT 13 angentepodocara kanms 604

DnemeHT 13 liogata MTus 70y

AnemMeHT 13 gurngpodocata pyéuams 8dy

OneMeHT 13 Gapuit-HaTpuii HMobarta 90y

nemeHT 13 chopmmata nuTus 1004

OneMeHT 13 auaentepoapceHaTa Lesus 1104

OnemeHT 13 guaentepoapceHaTa pyounams 120y

DneMeHT 13 Kanuii-TutaHmsa goocchata 130y

2nemMeHT 13 6opata 6apus 140y

4.2 KOHCTPYKTUBHbIE UCMNOJSIHEHUSA 3NEMEHTOB M UX 0603HAYEeHUA NpuBeaeHbl B Tabnuue 2.
Tabnuya 2
KOHCprKTI/IBHoe NCNOJIHEHNE 3/1IEMEHTa O603Ha4eHne I'Ipmmeanvm
B repmeTtnyHom Kopryce I KpensieHve anemeHTa npu akcnjayartauumn ocy-
LLIeCTB/IAETCA 3a MOBEPXHOCTL Koprnyca
B HerepmeTnyHOM Kopnyce K
Bes kopnyca 5 KpenneHne anemeHTa npu aKcnayarauum ocy-
LLIeCTB/IAETCA 3a ero NoBepxHOCTb
4.3 MpuMepbl KOHCTPYKTUBHbIX WUCMOJ/IHEHWIA 3/1EMEHTOB M MX 0603HAYEHWSA NpPUBEAEHbI B MPUIOXE-

Hum A.
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5 OcHOBHbIe napameTpbl

5.1 K OCHOBHbIM MapameTpam 3/7IEMEHTOB OTHOCAT:

- ANINHY BOJIHbI Na3€epHOro MU3JlyYeHus;

- anepTypy;

- a(ppekTBHOCTL NpeobpaszoBaHUA 4aCTOTbl U3TyYEHUS.

5.2 [nuHa BOMHbI Npeo6pa3oBaHHOrO /1a3epHOro N3NyvyeHnsa onpepenseTca gnmHamun(oin) BosH (BOMHbI)
npeo6pa3yemoro /sa3epHoro M3ny4yeHUss U COOTBETCTBYET CyMMe 4acTOT npeobpa3oBaHHOrO Na3epHoro us-
nyyeHus.

5.3 Aneptypa

5.3.1 [AwnameTp anepTypbl AO/HKEH COOTBETCTBOBATb OAHOMY U3 3Ha4yeHui psaga, 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 Pa3mepbl 60nblOi 1 Manoi ocei gna aneptypbl B gOpMe afiaunca, a Takke pa3Mepbl CTOPOH
ANna anepTypbl B dpopmMe NpsAMOYrosibHUKa BblbupalT U3 psga, npuBeaeHHoro B 5.3.1.

5.3.3 B TexHn4yeckn 060CHOBaHHbIX CnyYyasax AONycKaeTcs ycTaHaBnMBaTb pasmep aneprypbl, OTaunyal-
LWKUIACS OT 3HAYEHUI yKazaHHOro psga.

5.3.4 [lonycTuMble OTK/IOHEHUS pPasMepoB anepTypbl OT HOMWHA/bHbIX 3HAYEHUI AO/HKHO ObITb He 60-
nee =10 %.

5.4 2d¢¢hekTMBHOCTb Npeobpa3zoBaHUsa 4acTOTbl U3TyYeEHUS

5.4.1 HomuHanbHOe 3HavyeHne 3hPEKTUBHOCTM NpeobpasoBaHUsA 4acToTbl O4HOMOZOBOrO, C 3afaHHO
NAOTHOCTBIO N Pacxof4MMOCTbH /1a3€PHOr0 U3/yYEHUS MO IHEpPrnun umnysnbca (CpegHeii MOLLHOCTU) A0JIK-
HO COOTBETCTBOBaTb OAHOMY M3 3HauyeHun psaga: (10 %; 12,5 %; 16 %; 25 %; 31,5 %; 40 %; 50 %; 63 %;
80 %) x 10/, rae not-1 go 1

5.4.2 [onycTuMble OTKIOHEHUS 3P PEeKTUBHOCTU Npeobpa3oBaHUA YACTOTbl N1a3€PHOr0 U3yYeHUs no
SHEeprun nmnynabca uan cpefHein MOWHOCTU OT HOMMHA/bHbIX 3HAYEHUA AO/MKHO ObiTb He 6onee 10 %.

5.4.3 HoMunHanbHOe 3Ha4YeHne aHeprum nMnyabca u cpegHen MoLHOCTM NPeo6pa3loBaHHOIO Na3epHoro
N3/1ly4eHns AO/IKHbI COOTBETCTBOBATb OAHOMY M3 HOMUHAa/IbHbIX 3HAYEHUI, ycTaHOBNEHHbIX B TOCT 19319.

5.4.4 B TexHN4YeCKn 060CHOBAHHbIX C/lydasx AOonyckaeTcs ycTaHaBnMBaTb HOMUHA/IbHOE 3Ha4YeHne ag-
(hEeKTUBHOCTK, OT/IMYAKOLLEECS OT 3HAYEHUIT YKa3aHHbIX PSfO0B.

6 Cuctema yC/NOBHbIX 0603Ha4YeHWi 3/1IeEMEHTOB

6.1 YcnoBHOoe 0603Ha4YeHME 3/IEMEHTOB AO/DKHO cCOAepXaTb AaHHble, He06XxoAuMbIE ANSA 3akas3a 3ne-
MEHTOB KOHKPETHOro Tuna M 3anucu ee B KOHCTPYKTOPCKOW AOKYMeHTauun Apyroi npogykuuu.

6.2 YcnoBHoe 0603HavYeHNe 3/1EMEHTOB [OJ/IKHO COCTOATb M3 CriefyloLWnX 3/1eMeHTOB.

6.2.1 3nemeHT 1

CoueTaHue yndpbl 1 6ykBbl, 0603HavarLme TUN sanemeHTa. O603HavYeHne TMNa afieMeHTa 4O/HKHO CO-
OTBETCTBOBATb 0603HAYEHMAM, yKa3aHHbIM B Tabnuuye 1.

6.2.2 3nemeHT 2

Lindpa, ob60o3Havatowas AnMHY BOSIHbI NPe06pa30BaHHOr0 U3/1ly4eHns B AeCATKax HaHOMETPOB.

Mepen o603HauyeHneM anemMeHTa 2 NpUBOAAT pas3fenUTeNbHbIN 3HAK «-».

6.2.3 OnemeHT 3

BykBa, o603Havarwas PuU3nNKo-TEXHNYECKME XapPaKTEPUCTUKN SNEMEHTA:

N — ans tuna B3ammogeiicteua OO (EE);

H — pgna tuna B3anmogeiicteusa OE (EO).

Mocne o603HavYeHUs afiemeHTa 3 CTaBAT 3HAK «.».

6.2.4 2nemeHT 4

BykBa, o603HavatLWwas TMn HaCTPOKKA Ha CUHXPOHU3M:

T — pnsa TeMnepaTypHOro;

Y — [ona yrnosoro;

3 — AN 3N1eKTpUYecKoro.

Mocne 0603HavYeHUs afieMeHTa 4 CTaBAT 3HAK «.».
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6.2.5 3nemMmeHT 5

BykBa, 0603HavawLWwas HasHa4YeHne anemMeHTa:

B — nna BHepe3oHaTOpHOro npeobpasoBaHus;

P — pna BHyTprvpe3oHaTOpHOro npeobpasoBaHus.

6.2.6 DnemeHT 6

BykBa, 0603HavalWwas KOHCTPYKTMBHOE WCMOSHeHWe 3nemMeHTa. O6o3HayeHWe KOHCTPYKTMBHOIO WC-
NOSTHEHNS 3/1IEMEHTA A0J/IKHO COOTBETCTBOBATb 0603HAYEHUAM, YKa3aHHbIM B Tabnauue 2.

6.2.7 dnemeHT 7

Uucno, ob6o3Havarwlwee pasmep anepTypbl 3/leMeHTa B MUIIMMeTpax:

- Ansa anepTypbl B hoOpMe Kpyra — AuameTp;

- Ansa anepTypbl B hopme anamnca — gpobb, B UncnmtTene KOTOpoin pasmep 60/blWON, a B 3HaMeHartene
pasmep masoli oceil anaunca;

- ANnsa anepTypbl B OpMe NPSAMOYTro/ibHUKA — pa3Mep CTOPOH Yepes 3HaK «X».

Mepen o603HaYeHNEM 3/1EMEHTA 7 CTABAT pa3fe/INTesNIbHbIA 3HAK «-».

6.2.8 DnemeHT 8

Uucno, o603HavarLLee NOPSAKOBbIA HOMep pa3paboTkn, ero o603HavalT unudpamn M3 4ACI0BOTo paga
ot 10 99.

Mepen o603HavyeHneM 3fieMeHTa 8 CTaBAT pa3fe/INTesIbHbIA 3HAK «-».

6.3 B 060CHOBaHHbIX Cr/lydasx AOMNyCKaeTCs COKpalleHHas 3anucb YC/IOBHOTO 0603HauvyeHus c ob6s3a-
TeNbHbIM yKa3aHMem 0603HayeHWsA Tuna 3nemMeHTa B COOTBETCTBMM C Tabnwuueir 1 n nopsAgkoBOro Homepa
paspaboTku.

6.4 MpuMepbl YCNOBHbIX 0603Ha4YeHUW 3N1eMEHTOB

2nemeHT u3 gurngpodgoccara kanms (cm. Tabauyy 1 — 204U) ana npeobpasoBaHMsa NONSIPU30BAHHOTO
n3nyyenunsa c A = 1064 Hv B X= 532 HM C Yr/10BO/ HACTPOWKOI CUHXPOHU3MA A/ BHEPE30HATOPHbIX CXEM re-
Hepauun rapMOHUK B TEpMETUYHOM KOpMyce C AnaMeTpOM Kpyr/oi aneptypbl 17 MM U HOMEpPOM pa3paboTku
08:

20Y4-53M.y.B — I-17-08

dnemeHT u3 liogata nutusa (cm. Tabnuyy 1 — 7®Y) c Homepom paspaboTku 02:

7®Y4-02
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MpunnoxeHne A
(cnpaBo4yHOE)

Mpumepbl KOHCTPYKTUBHbBIX MCNO/THEHNIA 3/IeEMEHTOB

Mpumep 1

1— onTuuyeckoe n3genue; 2 — onTUUECKOE MOKPbITUE (ABEe pa6oune NoBEPXHOCTM)

PucyHok A.1

Mpumep 2

1— onTuyeckoe mnsgenune; 2 — Kopnyc

PucyHok A.2
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Mpumep 3

1— onTuyeckoe uzgenve; 2 — 3aluMTHas naacTvHa (age Aetanu); 3 — reomMeTprUyeckuii kopnyc

PucyHok A.3

YOK 621.372.632.029.7:006.354 OKC 31.260

KnwueBble cfoBa: 3afieMeHT rlpe06pa303ava 4acCcTOTbl 1a3epHOro n3nyvyeHmsa, Tunbl, OCHOBHblIE NapaMeTpbl

PepakTop H.B. TanaHoBa
TexHnyeckuin pegaktop W.E. Yepenkosa
Koppektop V.A. Koponesa
KomnbtoTepHas Bepctka A.H. 3onoTapeBoii
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