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Mpeancnoeue

1 PASPABOTAH ®epepanbHbiM rocyaapcTBeHHbIM BHOMKETHBIM yupexaeHnem «Bcepoccuinckuin Ha-
YYHO-UCCNeaoBaTeNbLCKUN MHCTUTYT paauoanekTpoHuku» (OreY « BHUWP»)

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

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 27 nwoHa 2024 r. Ne 873-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 cTaHgapTuzayuny», 2024

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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BeegeHue

AkTyansHoi npobrnemMon Ha nyTu elle bonee LWMPOKOro NpUMeEHEHUs NONYNpPOBOAHUKOBLIX NpUOOpPOB
npeacTaBnsieTcs orpaHUYeHe No MakcuManesHon BenuvmMHe napamMmetpa dU/dt npu nogave umnynsca obpat-
HOro HanpsikeHus. CTONKOCTb NOMYNpPOBOAHUKOBLIX NPMBOPOB, B YACTHOCTM MOLLHbLIX DUNONAPHLIX TpaH3W-
CTOPOB, K Bo3gencTauio dU/dt — ogHo 13 TpeboBaHWi, yCTaHaBMMBAIOLNX OTPaHWYEHe CKOPOCTU Nepeksio-
YEeHWs B PEXUME XKECTKON KOMMYTaLWK. YCTaHOBMEHO, YTO TPaH3UCTOPbl C HU3KOW CTOMKOCTLIO K dU/dE Bonee
NOABEPXEeHbl 0TKa3aM Npu BO30eNCTBMM BONbLUMX NYCKOBLIX TOKOB, 0COBEHHO NPY UCNOMNBb30BAHUN B DLICTPO-
OEenCcTBYHLKMX YCTPONCTBAX C UMMYNbCHLIM peXUMoM paboThl.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TPAH3UCTOPLI BUNONAPHLIE MOLWHBLIE BbICOKOBOJIbTHLIE
MeToAkl M3aMepeHUs CKOPOCTU HapacTaHUA o6paTHoro HanpsAXeHUs

High-power high-voltage bipolar transistors. Methods for measuring the rate of rise of reverse voltage

OaTta eBegeHna — 2025—03—01

1 O6bnacTb NnpuMeHeHunA

HacToAwmi ctaHgapT pacnpocTpaHAeTcs Ha MOLLHbIE BbICOKOBOJSBLTHbIE TPAH3UCTOPLI U YCTaHaBNMBa-
€T credyroLlline MeToabl UBMEPEHWSI CKOPOCTM HapacTaHus oBpaTHOro HanpsKeEHUS:

a) ¢ MOMOLLLK MMMYINBCHOMO HanpseHUs ¢ (PUKCUMPOBaHHBIM BPEMEHEM HapacTaHWus U NepeMeHHOoR
aMnnuTygon;

6) C NOMOLLb MMMYNLCHOFO HAMPSKEHWUA C (PUKCMPOBAHHOW aMniMTy40M N NepeMeHHbIM BpeMeHeM
HapacTaHus.

O6wue ycrnoBusi NpY U3MEPEHUIN CKOPOCTM HapacTaHna obpaTHOro HanpsiKeHWs OOMKHbI COOTBETCTBO-
BaTtb NOCT 18604.0—83.

2 HopmaTuBHbIe CCbINKU

B HacToslweMm cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKW HA cnefyolve cTaH4apThl:

FOCT 18604.0 TpaHaucTopbl bunonsapHele. Obwme TpeboBaHUA NPYU N3MEPEHUI 3NEKTPUYECKMX napa-
MEeTpOB

FOCT 18604.26 TpaHaucTopbl bunonapHblie. MeToabl M3MepeHns BPEMEHHbIX NapaMeTpoB

MpumedaHne — lNpy NONb30BAHUM HACTOSALMM CTAHAAPTOM LIENecoobpasHo NpoBEepUTE OA8NCTBUE CCbINoH-
HbIX CTAHOAPTOB B MH(OPMALIMOHHOW cucTeMe 0BLIero nonb3oBaHna — Ha oduumansHom cainte degepansHoro areHT-
CTBa N0 TEXHUYECKOMY PEeryrnvpoBaHU0 U METPONOTAM B CETU VIHTEPHET WUINK NO eXerogHoMy MHhopMaLUMoHHOMY yKkasa-
Ten «HauvoHanbHble cTaHOapThl», KOTOPLIA ONYBNUMKOBaH N0 COCTOAHMIO Ha 1 AHBaPSA TEKYLLEro roga, v no BbiMyckam
eXeMecsAYHOro MHopPMaLMOHHOTO yKkazaTensa «HauuoHanbHble cTaHaapTel» 3a TeKyLWiA roa. Ecrnv saMeHeH CCbINoYHBbIA
CTaHdapT, Ha KOTOPbLIA AaHa HeAaTWPOBAHHAA CChINKA, TO PEKOMEHOYETCA MCMOMb30BaTh OEWCTBYHOLYI0 BEPCUIO 3TOrO
cTaHdapTa ¢ YYeTOM BCEX BHECEHHBIX B AAHHYI0 BEPCUIO U3MEHEHWIA. Ecnu 3aMeHeH CCbINOYHbIA CTAHOAPT, Ha KOTOPLIN
[aHa OaTWpOBaHHAas CChINKa, TO PEKOMEHOYEeTCs UCMONb30BaTh BEPCUIO 9TOr0 CTaHAApTa C yKasaHHbIM Bbile rodoM yT-
BepXkOeHUs (NpuHATUA). Ecnn nocne yTBepXOeHUs HACTOSILLErO cTaHdapTa B CCbIMOYHbIM CTaHAapT, Ha KOTOpbIA AaHa
[OaTMPOBaHHAas CChINKa, BHECEHO U3MEHEHWe, 3aTparMearllee NonoXeHue, Ha KOTOPOE AaHa CCbIMKa, TO 3TO NONOXeHWe
pekoMeHayeTcs NpUMEeHsATL Bea yydeTa JaHHOro M3MeHeHUs. ECNK CCbINMOoYHLIN cTaHaapT oTMeHeH 6e3 3amMeHbl, TO Nomno-
KEHME, B KOTOPOM [aHa CChISIKa Ha Hero, PEKOMEHOYETCA NPUMEHATL B YACTU, HE 3aTParvBaloLLei aTy CCbINKY.

3 TepMuHbI U onpegeneHus

B HacTodLleM cTaHaapTe npuMeHeHbl TepMuHbl no TOCT 18604.0, FTOCT 18604.26.

MapaHune ochbuumnansHoe
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4 MeTop n3aMepeHUs CKOPOCTU HapacTaHUsA 0O6paTHOro HanpsAXeHus
C NOMOLLLI MMMNYILCHOrO HaNpPAXXeHUs ¢ (PUKCUPOBAHHbLIM BPEMEHEM
HapacTaHUA U NepeMeHHON aMNInTyLon

4.1 O6wume TpeboBaHUA K NPpOBeAeHUID U3MEPEHUN

4.1.1 CkopocTb HapacTaHus 06paTHOro HaMNpsKeHUst onpeaensnT No pesynsTataMm U3MepeHust amnnu-
Tyabl MMNynbca oBpaTHOTO HaMNpPsKeHWA NpU M3BECTHOM BPEMEHW HapacTaHWa 0BpaTHOro HanpsHKeHWs.

4.1.2 MNonApHOCTL BKIKOYEHUS reHepaTopa UMMynbLCOB M MMMNYMNbLCHOTO BOMLTMETPAa yKasaHa Ha cxeme
ANsi N-p-n TPaH3UCTOPOB. [NA TPaH3UCTOPOR P-N-p NONSIPHOCTL AoMmKHa BbiTb 06paTHOM.

4.1.3 3HaueHus BpEMEHN HapacTaHnsi 0GPaTHOTO HaNPIKEHWA £, ,, AMNIUTY/AbI TOKa IMUTTEPa NpK OT-
KPBITOM COCTOSIHUM TPaH3UCTOPa I, , U COMPOTUBIEHNA PE3UCTOPOB Ry U Ry, YKa3sbiBalOT B HOPMATUBHOM ¢
TEeXHWYECKON OOKYMEHTaLUMW Ha TPaH3UCTOPLI KOHKPETHLIX TUMOB (Janee no TeKCTY — B «cTaHOapTax»).

4.2 Annapartypa

4.2.1 CTpyKTypHasa cxeMa yCTaHOBKW A8 ONpeaeneHns CKOpoCTH HapacTaHusa 06paTHOro HanpsxeHus
[AOIMKHa COOTBETCTBOBATL YKa3aHHOM Ha pUcCyHKe 1.

Ry

R

PV

G — reHepaTop WUMMYNLCOB HanpsxeHus, PV — umnynscHbIA BonbTMeTp; S — nepeknoyatens; VT — vcnbiTyemMbld TPaH3UCTOP;
R1— R3, R,, R, — peauctopsl; P — ocuunnorpad

PucyHok 1

4.2.2 MNMapameTpbl MMNYNbCOB HAa BbiIXOOe reHeparopa OOIKHbI yA0BNETBOPATL criegyowmm Tpebosa-
HUAM (CM. PUCYHOK 2):

a) NMHeNHOCTb PPOHTa MMNynbca AormkHa 6biTh B npegenax +10 %;

6) BbIOpOCHI Ha BepLIVHE UMNYyNbCa A0MKHbI ObiTh He Bonee 10 % ero amnnWTYAHOIO 3HAYEHUS;

B) aMnnuTygoa MMnynbca AoMmkHa onpefenaTtbes 6e3 yyeTta BbIOpOCOB;
r) ANUTENbHOCTb UMMYMbCa ¢, AOMKHA YAOBNETBOPATH YCMOBUIO

b= 5-th; (1)

4) ANUTENBHOCTb MMMYNbCA WM CKBAXHOCTb YKA3bIBAKOT B CTaHAApTax UMW TEXHWYECKUX YCMOBUSAX Ha
TpaH3UCTOPbI.

4.2.3 [onyckaetca oOgHOBpPEMEHHOE U3MEPEHUE 3HAYEHUI BENUYUH "3,u nt,
norpagos (be3 nepeknovatens S).

4.2.4 Bpems HApacTaHUsl NePEXOLHON XapakTepUCcTUKK ocumunnorpada He gomxHo bbiTe Gonee 0,2 - th.

4.2.5 [lonyckaeTcs u3MepeHue BpeMeHU HapacTaHus f,, ¢ NOMOLLbIO U3MEPUTENS BPEMEHHbIX UHTep-
Banos.

2

p C MOMOLLbIO BYX OCLuA-
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PucyHok 2

4.2.6 OCHOBHbIE 3MeMeHTbl CXeMbl AOMKHbl YI0BNETBOPATL CreaylwmumM TpeboBaHnsaM.
4.2.6.1 CymmapHoe conpoTMBrieHue pe3anctopoB R1 u R2 fonKHO yAOBMNETBOPATbL YCMNOBUKO

U
R1+R2 210—“j°rp, (2)

roe UKSOrp — rpaHuYHoe HanpsiXeHwe ucnblTyeMblx TpaHaucTopos, [ = 0,02 A.

4.2.6.2 [Jenutenb HanpsKeHus, COCTOALWMA U3 peanctopoB R1 1 R2, gomkeH ObiTb YaCTOTHO-KOMMEH-

CUPOBAHHbIM.
4.2.6.3 3Ha4yeHus CONPOTUBIIEHNIA pe3ncTopoB R2 n R3 fomkHbl 6biTe MeHble unu pasxbl 0,02 - R,

roe R,, — BXO[4HOe CONpOTUBMEeHVe ocuunnorpadga.
4.2.6.4 ConpotueneHue pesuctopa R3 gomkHo 6biT B 10 pas MeHbLUe CONpoTUBNEHNS pesucTopa Reg,.
4.2.6.5 [Jonyckaemoe OTKNOHEHWE COMpPOTMBREHWA pe3ucTopa R3 AOMKHO HaxoAuTbCs B npegenax

+1 %.
4.2.6.6 VIHOYKTUBHOCTL Lenu, B KOTOPOW NMpoTeKaoT UMMYMNbCHbIE TOKW KOMMNEeKTopa 1 aMuTTepa, onpe-

OENnAT pac4eTHbIM NYyTEM

(3)

4.2.6.7 EMKOCTW KOHTaKTHOro yCTpoOWCTBa ANA MOAKMIOYEHUA B U3MEPUTENbHYIO CXeMY UCMbITYyeMOoro
TpaH3ncTopa AOMKHbI YA0BNETBOPATE COOTHOLLEHUIO

cc )
10R,

WmetoTca B BUOY EMKOCTU KONMEKTOpHON, 6a30B0OM U 3MUTTEPHO KNEMM OTHOCUTENLHO Kopryca.

4.2.6.8 OTHOoCWTENbHAasA NOrPeLUHOCTb 3aa4aHusa aMNUTYAHOrO 3Ha4YeHUsA UMMYNbCca TOKa aMUTTepa npu
OTKPLITOM COCTOSIHMW TpaH3ncTopa AomkHa ObiTh B npegenax +10 %.

4.2.6.9 OTHocWTENbHAsA NOrPELLHOCTb YCTAHOBKW YPOBHEW OTCYETa BpeMEHU HapacTaHWs JOMKHa Ha-
XoOuTbCH B Npegenax +3 % no OTHOLIEHWO K aMNIUTYAHOMY 3HA4YeHU0 UMMynbca.

4.2.7 OTHOCUTeNbHasi NOrPeLlHOCTL 3af4aHus BPeMeHW HapacTaHusi 0BpaTHOro HanpskeHws OormkHa

ObiTh B Nnpegenax =10 %.
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4.3 MogroTtoBKa U NpoBegeHWe U3MepeHun

4.3.1 TpaH3uCcTOp NOOKMHYAIT K UBMEPUTENBHON YCTAHOBKE.

4.3.2 YctaHaBnvBalT Nepekniyarens S B nonoxeHue 1.

4.3.3 YcTtaHaBnuBalT reHepatopom G 3agaHHOe aMNiMTYgHOE 3Ha4YeHWe MMMynbca Toka aMuTTepa.
Mpu aToM ocuunnorpaMMa ToKa asMUTTepa AOJhKHA COOTBETCTBOBATL PUCYHKY 3 (418 OTKPLITOMO COCTOSAHMA
TpaHaucTopa).

.’3‘\ l'a A
t
a) 3akpbiToe COCTOsAHWE TpaHaucTopa
.’3‘“ Ia.i\
[ r'e
= =
0 0
> i »
t {
lan
A
=
-0
¥ 2
t

6) OTKpbITOE COCTOAAHWE TpaH3ucTopa
PucyHok 3
4.3.4 V3mepsoT aMnnMTygHOe 3HaYeHne MMnyrnbca obpaTHoro HanpskeHua BonbTMeTpoMm PV.

4.3.5 YctaHaBnuBaloT nepekniydaTens S B nonoxeHue 2 1 ocuunnorpadom P naMepsoT BpeMsi Hapac-
TaHusa 06paTHOro HanpsHKeHUs.

4.4 O6paboTka pe3ynbTaToOB U3MEpPeHUsA

CKOpOCTb HapacTaHusa OﬁpaTHOfO HanpsaxeHua onpegendaetcda M3 COOTHOLWeHUA

dUKG _ UKGH,U

dt
" (5)

rae Uggr y — HamnpsikeHue UMNynbca (PUCYHOK 2).

4
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4.5 lNMokasaTenu TOYHOCTU U3MEpPEHNA

OTHOCUTENbLHASA MOrPELLHOCTD M3MEPUTENLHOW YCTAHOBKKM ANS OnpeaeneHs CKoOpocTk HapacTaHus 0b-
paTHOro HanpsKeHUs JoMKHa Haxo4MUTbCA B npeaenax +15 % KoHedHoro npegena v B npeaenax +20 % ua-
MepseMOoro 3HauyeHusa B Hayane pabo4yero yyacTka.

5 MeTon U3aMepeHUs CKOPOCTU HapacTaHUA 0O6paTHOro HanpsKeHUA
C MOMOLbIO UMNYNbCHOIO HaNpPAXeHUA ¢ (PUKCMPOBAHHOW aMNNUTYA0U
M nepeMeHHbIM BpeMEeHeM HapacTaHusA

5.1 MNMpuHUKMN U YCNTOBUA U3MEPEHUA

5.1.1 CkopocTb HapacTaHusa obpaTHOro HanpsHKeHWs ONpeaensoT no pe3ynsrtataM N3MepeHus BpeMe-
HW HapacTaHUsA 0BpaTHOTO HANPSKEHWA NPU U3BECTHOW aMNNUTYAE MMNYNbCa 0OpaTHOrO HanpsKEHUs.

5.1.2 MNonApHOCTL BKMKOYEHUSA reHepaTopa UMNYNbLCOB U BOMETMETPA — B COOTBETCTBUM C 4.1.2.

5.1.3 AMNNUTYOHBbIE 3HAYEHUSA UMMYTbCA HAaNPSXKEHUA Umplu W UMMYNbCa TOKa aMUTTepa Npu OTKPbITOM
COCTOSIHUWM TpaH3aucTopa Ia)u, a TaKke 3Ha4eHust CONpPOTUBNEHNN pe3ancTopoB R, 1 Ry, yKkasbiBaloT B cTaHaap-
Tax UM TEXHWYECKUX YCITOBUSIX Ha UCMNbITYEMbIE TPAH3UCTOPLI.

5.2 Annapartypa

5.2.1 CTpyKkTypHas cxema yCTaHOBKMW AN onpefeneHnsa CKOPOCTU HapacTaHus obpaTHOro HanpsxeHns
OOMKHA COOTBETCTBOBATL YKa3aHHOW Ha pUCyHKe 1.

5.2.2 TpeboBaHus K napameTpamM MMNYMbCOB Ha BbIXCAe reHepaTopa AOIMKHBI COOTBETCTBOBATL yKa-
3aHHbIM B 4.2.2.

5.2.3 Bpemsa HapacTaHua MMMNYNbCOB JOMKHO perynupoBaThCs.

5.2.4 [lonyckaetca ogHOBPEMEHHOE U3MepeHue 3Ha4YeHNN BENUYMH th "
norpacpos (6e3 nepekntoyartens S).

5.2.5 Bpemsa HapacTaHWs Nepexo4HON XapakTepUCcTWKM ocuunnorpada gomkHo 6biTe He Gonee
0,2 tH_pmin’ rae thmin — HaumeHbllas ANUTENbHOCTL BPEMEHW HapacTaHusa umnynesca, obecneynBaemas Ha
OaHHOW yCcTaHOBKe.

5.2.6 [JonyckaeTca namepeHue BpeMeHu HapacTaHus fp C MOMOLLBIO M3MEPUTENS BPEMEHHbIX NHTep-
Banos.

5.2.7 TpeboBaHus K aNeMeHTaM CXeMbl JOMKHBEI COOTBETCTBOBATL yka3aHHbIM B 4.2.6.

5.2.8 OTHocuTeNnbHas NOrPELUHOCTE 3a0aHUsa aMNIUTYOHOro 3HaYeHUsl 0BpaTHOro HanpsKeHUs OOMK-
Ha ObiTb B Npegenax £10 %.

I, , C MOMOLIbI0 ABYX OCUMM-

5.3 NoaroTtoBKa n NnpoBeAeHUe U3MEPEHUSA

5.3.1 TpaH3uCcTOp NO4KMNIOYAT K U3MEPUTENBLHOW YCTaHOBKE.

5.3.2 YcTtaHaBnuBawT nepeknwyarens S B nonoxeHue 1.

5.3.3 YBenuumMBalwT BpeMsa HapacTaHWs UMMynbca [0 3Ha4YeHus, Hambonbliero ANA OAHHOMO reHe-
patopa.

5.3.4 YcTtanaenusawT reHepatopoM G no wkane BonbTMeTpa PV amnnuTygHoe 3HaYeHWe MMMynbca
obpaTHoro HanpsxeHusa.

5.3.5 YcraHasnuBawT reHepatopom G MyTeM YMeHbLUEHWS BpEMEHW HapacTaHua obpaTHOro Hanpsxe-
HWS 3aflaHHOe aMNNUTYAHOe 3HaYeHue UMMynsca Toka amuTTepa. [Npu 3ToM ocuunnorpammMa Toka amuTTepa
JOMKHa COOTBETCTBOBATL PUCYHKY 3 (4Nsl OTKPbITOr0 COCTOSIHWUSA TpaH3ucTopa).

5.3.6 YcTtaHaBnuBawT NepeknoyaTens S B nonoxeHue 2 n ocumnnorpadom P naMepsioT BpeMs Hapac-
TaHuA oOpaTHOro HanpsHKeHUs.

5.4 OGpaboTka pe3ynbLTaToB U3MepeHUs

CkopocTb HapacTaHus o6paTHOro HanpsKeHWs onpenensioT B COOTBETCTBMM ¢ hopmynoi (5).

5.5 MNoka3aTenu TOYHOCTU U3IMEPEHUA

TDQGOBEHMH K OCHOBHOW MOrPeLIHOCTU N3MEepPUTENbHON YCTAaHOBKWM OAnA onpefeneHna CKOpPOoCTKM Hapac-
TaHWA OGpaTHOFO HanpsXXeHWa JOMXKHbI COOTBETCTBOBATL YKa3aHHbLIM B 4.5,
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Kniouesble crnoea: TPaAH3UCTOPbI 6VII'IOJ'EF|DHI::IE MOLLHbIE BbICOKOBOIbTHbLIE, CKOPDOCTE HapacTaHWA O6paTHOFO
HanpsaxXeHud
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Penaktop E.FO. MumpodghaHosa
TexHudeckuia pegaktop B.H. lNpycakoea
Koppektop PA. MeHmoea
KomneioTepHas BepcTka A.H. 3omomapesoti

CpaHo B Habop 28.06.2024. [MognucaHo B nevatb 08.07.2024. ®opmat 60x84%. TapHuTypa Apuan.
Yen. ney. n. 1,40. Yu.-u3g. n. 0,87.

[MoaroToBNEHO Ha OCHOBE 3NEeKTPOHHOW BEPCUK, NpeocTaBneHHoW paspaboTynkom cTaHaapTa

Co3gaHo B eOnHUYHOM UcnonHeHun B PIBY «MHCTUTYT cTaHgapTU3aumMu» Ons KomnnekToeaHma @egepansHoro MHQOPMaLWOHHOIO
thoHaa crangaproe, 117418 Mockea, Haxumosckuia np-T, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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