 OEEPATIBHOE ATEHTCTBO %2
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11 METPOTIOT M

DEAEPAABHOE TOCVAAPCTBEHHOE
YHUTAPHOE NMPEATTPUATHE

\denl/ «BCEPOCCUNCKUN
HAYYHO-MCCAEAOBATEAbCKUM
MHCTUTYT OUIUKO-TEXHUYECKHUX
BHUH®TPH |1 PAAMOTEXHUYECKUX UBMEPEHUI»

OIVIT «BHUNDTPH»

00 arrectanun PagualMOHHO-TEXHOJIOTHUECKOH YCTaHOBKH

Ne 4/411-0470-21

,IIeHCTBHTeJILHO 1o
25 mapta 2022 roma

Pa;mauuonno -TEXHOJIOTHYECKas yCTaHOBKa «PammanmoHHas yCTaHOBKa Ut
crepnmsaum PYCr», npmnagnexamas AO «Crepuon», r. Jlerrkapumo, MocKeBCKas
06313.01:5, o pe3yJbTaTaM METPOJIOTHYECKHX UccieoBanni (mpotokon Ne 4/411 0470-21 or
“26 0 .2021 r) Npu3HaHa IMPHIOAHOH Ui IMPOBEICHUS pa,u;aannoaﬂori cTepHnnaaunn

; Memunncmx M3JICNTHH | panaliioHHOR 00paboTKy MHINEBOH IPOLYKIHH.

. Aﬂecrauﬁsl PTY npoeemema mo PMIT 135-2016 B COOITBe;'l:'IC'.I'BHH ¢
I“OCTISO 11137 1-2011, T'OCT 8.651-2016, u mo PMI 146-2019 B COOTBBTCTBHH o\
';FOCT ISO 14470 2014, TOCT 8.644-2019, ¢ nmomoisio T‘ocynapcmeHHoro CTaH,?IapTHOI"O :

obpasia Hornomennoﬁ J10361 (DOTOHHOTO M DJACKTPOHHOTO H3IYYEHHH (COHOJIHMep ¢
; (1)6H33HHOBHM kpacuresem) CO ITJI(D)D-5/50, arrecTOBAHHOIO B eAMHUIAX nornomeHHon

/031 B Bo,ue ¢ norpemnocmo 3 % npu foBepuTensHOI BepostHocTH 0,95,

I[a'ra «26» Map"ra 2021 rona.

Basrisaaka HAO-4 o : ~ O.U. Kopanenko

naGopatopun 411 A.A. I'pomos

C X 0003676




Homunanrvnwvii pabovuit pesjcium pabome. YCMAHOEKU:

Vekopurens ¥Y2J1-10-10C

- HayaslbHas YHEPrus NEKTPOHOB, £y MaB 10,0

- YaCcTOTa UMIOVILCOR, F, . 'l 250

- CpeHHH TOK Iy4YKa 3JIEKTPOHOB, Z . MKA 10012

- mMpHHa paseeptk, [P, cm 40; 60; 70

Kongeitep

- CKOpOCTh KOHBeHepa B 30He 00/1yueHus, Vi, cM/MUH 50 - 500

Memponozuvuecrkue xapaxmepucmurxu PTY:

- MAKCHMAabHas YHEPTHSA JIEKTPOHOB, Eyaxe, MaB 9.7+03

- HauboJiee BepOATHAs YHEPIUsl NEKTPOHOB, E,, MaB 9.4+0,3

- CpeiHsAs SHEPrus MIEKTPOHOB, Ecp, MaB, i i S A Q203

- cpeiHee KBajpaTHYecKoe cmmoﬂeﬂlde Bocnpomnemﬂ I'I,{K, %o, He Gonee 48

- IMPHHA Pa3BEPTKHU B IIIOCKOCTH Mepe/THero kpas Tpaﬂcnolmmm nozBeca
npu IPu =40 cMmu K = Dmfﬂm<1 I, cM, He MeHee 3

- WIMPHHA Pa3BEPTKH B IVIOCKOCTH NEPEe/IHEro Kpas Tpaucnop'moro'nomeca
npu P, =60 cM u K = Dm /’ij, < 1,1, cM, He MeHee _‘

- WIMPHHA Pa3BEPTKHU B IIIOCKOCTH MePeIHero Kpas Tpancnopnroro Tonseca
npu 1P, =70cmu K = Dmci’Dmf S 1,1, em, me MeHee Lt

38+2

62+3

70+£3

Ob6saszamenvusle vc;raeu;z

TIporokon Ne 4/41 1—0470—21 o‘r 26 03 2021 r. ABISCTCS Heon.eMnemon YacThIO HACTOANIETO

JIOKYMEHTA.

CBueTenbCTBO PACHPOCTPAHACTCS TOMBKO Ha YKa3aHHBIE PEKMMBI paloThi YCTAHOBKH M

TepAET CHIY TIPH HX U3MEHEHHH.

ATTECTaLHIO MPOROMI B.I1. Tennmen




[TPOTOKOJI Ne 4/411-0470-21
ot 26 mapta 2021 roaa

ITpoBesieHbl  M3MEpEeHHA OCHOBHBIX METPOJIOTHYECKHX  XapaKTEPHCTHK  pajdallMOHHO-
TEXHOJIOTHYeCKOH ycTaHoBKH «Panuanuonnas ycranoBka Juis crepuiusamun PYCr» (manee PTY),
npuHauiexameii AO «Crepuony, r. JIbitkapuno, MockoBckas 007JaCTh, ¢ LENBI0 ATTECTALIHH IO
PMI" 135-2016 «I'CH. YcTaHOBKH paanaliiOHHO-TEXHOJIOTHYECKHE C YCKOPHUTEIAMH 3JIEKTPOHOB A
CTEPHIH3ANNH MEeIHITUHCKUX H3enui. Metonuka arrecranuuy, B coorsercTsuu ¢ 'OCT 8.651-2016
«Menuuunckue wm3fenus. PaananuMoHHas —cTepuam3anms.  MeTolMka [O3MMETPHHY» U 110
PMI" 146-2019 «I'CH. YcTanoBKH paHaliHOHHO-TEXHOJIOTHYECKHE ¢ YCKOPHTEISIMH JIIEKTPOHOB JIJIA
00paboTKH NHUIIEBBIX NPOJYKTOB. MeToauKa aTTecTallMH II0 MOTJIONIEHHOH 03 B MPOAYKIHHY», B
coorsercteun ¢ 'OCT ISO 14470-2014 «PapgmanuonHas o0paboTka NHINEBBIX IIPOJIYKTOB.
Tpebopanus k pazpaboTke, BAIMJAINH U MTOBCETHEBHOMY KOHTPOJIO IpoLecca 00aydeH sl MTHIIEBBIX
IPOAYKTOB HOHM3UpYyromuM u3itydeHuem», I'OCT 8.644-2019 «[Iumessie mpoaykTel. Pagnanuonnas
00paboTka MUIIEBHIX MPOAYKTOB. TpeboBaHus K JO3UMETPHYECKOMY 00ECIIEYEHHION.

I Hecenedyembie Mempoio2uieckue XapaKkmepucmuxku.

- PABHOMEPHOCTH IIepeMeleHust 00yuaeMoro 00beKTa B 30He O0JTyUCHHS;

- DHEPIHsl YCKOPEHHBIX 2JI€KTPOHOB 3a BBIXOAHOH (OJIBIrOil YCKOPHTEIIA;

- IIMPHHA Pa3BEPTKH (HEPABHOMEPHOCTh PACIpPEEICHUA IOIJIOMIEHHON [103bl HA NMOBEPXHOCTH
ALIUKA 110 ITUPHHE Pa3BEPTKHU);

- CTaOHIBHOCTH PabOTHI YCTAHOBKH IIPH €€ MHOTOKPATHOM BBIBOJIE Ha pabouHii pexKuM.

2 _Cpedcmesa uzmepenus no210uieHHou 003bl

I'ocynapcTBeHHbIE CTaHAAPTHBIE O0OpPA3[bl MOIVIOMICHHOW 036l (POTOHHOTO M 3JIEKTPOHHOIO
u3nydeHnH (conomumep ¢ dpenazunossM Kpacutesem) CO TTJI(P)D-5/50, arrecToBaHHbIE B €IHHMIIAX
IOTJIOIICHHOM O3Bl B BOJIE € IIOTPELIHOCTRIO 3 % IpH TOBEpHTEIRHOM BeposTHocTH (,95.

3 Peoicum pabombi yemanoeki npu IPOGEQeHUU MeMpPOI02UYECKUX UCCIe0068aH UL

Pexxum paboThl yckopHTEIs YCTaHABIMBAETCA H IOICPXKHBACTCA ABTOMATHYECKOH CHCTEMOI
YIIPaBIECHUSI W B TNpollecce OJKCIUTyaTallud H3MEHSTHCA HE MOJKET, IMO3TOMY IPH IMPOBEICHHH
HCCIIeI0BaHMI U3MEHSIIH TOJIBKO CKOPOCTH KOHBelepa U IMMPUHY Pa3BePTKU MyUYKa HIEKTPOHOB.

Tadmuua 1
YcekopuTenb VY3JI-10-10C
- YACTOTa UMIYJIbCORB, Fp, I'IL 250
- CPe/IHMI TOK Iy4Ka 3JIEKTPOHOB, E , MA 0,98
- [IUPHUHA pa3BepTKH, Iy, cM 40 I 60 | 70
- 4acToTa MOCLUIOK, £ , I'Il 3
- Ha4yaJIbHAasl PHEPIUs AIEKTPOHOB, E,, MaB 9.8
Ckopoctb KoHBelepa, Vy, cM/MHH 70 110 150

B mpomnecce 00myueHHs OCYIIECTBISIIH HETMPEPHIBHBIN KOHTPOJb pabOTHl YCKOPUTENsS W
[apaMeTPOB MyUYKa NIEKTPOHOB ¢ IOMOIIBIO IITATHEIX IPHOOPOB HA IYJIBTE YIIPABICHHS YCKOPHUTEIIS.

4 Pe3yibmanmvl MeMpOoI0cUHECKUX UCCAeA08AHUTL.

4.1 OnpeneneHue CTaOMIBHOCTH TEPEMEIICHHS OOy4aeMBIX OOBEKTOB (CKOPOCTH
nBHKeHHs Vi) B 30He 00iIydeHus.

Jlia onpenenenus cTaOMIBHOCTH IEepeMelleHus 00Iyd4aeMbiX OOBEKTOB (CKOPOCTH IBHIKCHHS
V<) B 30He 00JIydeHHsI H3MEPSUIH paclpeiesieHde IOTIOMEHHOH 10361 D(X) Ha MOBEPXHOCTH ALLMKA C
U3JEJISIMH, [IE€PEIHss ILUIOCKOCTh KOTOPOIro COBMNAjala ¢ IMEPeIHHM KpaeMm TPaHCIOPTHOrO IojBeca
KOHBeiiepa (YTO COOTBETCTBYET MAKCHMAIBHOW MPOEKTHOH TIyOWHE SIIMKOB ¢ OOJIydJaeMBIMH




[Tportokon 4/411-0470-21

METAIIAHCKAME M3JIEJIMAME), B HAIpaBlICHUH JBHKCHUS KOHBEHEpa, [10JY4EeHHOH 34 OJHH IPOXO0[
30HBI 00JIYUEHHUS TIPH PA3HBIX 3HAYEHHUAX CKOPOCTH KOHBEHepa.
PesynpTaThl M3MepeHuil MokasaHbl Ha puc.l, a B Tabmuie 2 NpHBEACHBI CPEJHHC 3HAUCHHA

HOIVIOLIEHHOH 0361 HA pPAaBHOMEPHOM YydYacTke [, MX CpeHHe KBaJIpaTHYCCKUE OTKIOHEHHA
pesyisTaroB HabmoneHuit S(D) u 3navenus Koapduuuentos K =D -V, .

Tabmmna 2
Howmep o6:ry4eHus 1 | 2 | 3
Tox nyuka, I,, MKA 980
Ckopocts, Vi, cM/c 60 150 150
ITupuna pasBepTKH, Lp, M 70 70 40

Cpennee 3Ha
e 28 | 82 | 142
MOTJIONIEeHHAas 10361, D, KI'p

S(D). % 20 | 35 | 25
K=DV, -L,II 95,7 879 | 86,9
Kep= 90,2

S(K)< 48%

S(D) xapaxTtepu3syeT cTaOHMIFHOCTH CKOPOCTH JABHKEHHS KOHBeiepa, a S(K) — MMHEHHOCTE U
BOCIIPOH3BOUMOCTE PAalOThl CHCTEM KOHTPOJA CKOPOCTH KOHBEHEpa, IIHPHHBI PA3BePTKH Iy4Ka H
TOKa Imyuka 251eKTpoHoB yckoputens PTY B kommnexce. I[To PMI™ 135-2016 3TH XapakTepuCTHKH HE
JIOJKHBI IIPeBHIIIATE 5%.

W3 tabaunsl BUAHO, uTo Ko3dduiment K XOpOmO BOCIPOH3BOAUTCS I KaKIOrO
KOHKPETHOIO pexxuMma paboTsl YCTAaHOBKH U BeeX pexxumoB B 1enoM: S(D) < 3,5 %, S(Ky) = 4,8%, uto
COOTBETCTBYET IPEIbABISEMEIM TPEOOBAHMSIM.

4.2 OmnpeneneHue 3HEPrud 3JEKTPOHOB 32 BHIXOIHOH (oIbroit yckopuTess.

IIps NpPOXOXkIEHHH OT YCKOPHTENS 4Yepe3 BBIXOIHYIO (OJIBIY H BO3JYUIHBIA IMPOMEKYTOK 0
obmyyaemoro oOBEKTa IPOUCXOJUT TOPMOKEHHE H PACCEMBAHHME JJIEKTPOHOB, YTO IPUBOIHT K
YMEHBIICHHID HX KHHETHYECKOH 3HEPrMd M HM3MEHECHHUIO (YIIMPEHHIO) JHEPreTHYECKOrO CIEKTpa.
DHEpPreTHYEeCKHil CIIEKTp IPHHATO XapakTepu3oBaTk Hambosee BepOATHBIM L W cpenHuM FEgp
3HAUEHHSIMH, KOTOpBIE OIpPeACSIH TI0 IMIHPHYECKOH 3aBHCHMOCTH JSHEPTHH OT IIpOOEToB
9JIEKTPOHOB B rpadure:

DMIUPUYECKHE 3aBUCHMOCTH SHEPTHH OT MPoOeroB 3/1eKTPOHOB B AJIOMHUHHH:

Eep=6,2:Rs50 (Al), (MaB),

Es=0,2+5,09:R, (41), (M3B),

rie Ry - IpakTHYECKHi MpoOer 371eKTPOHOB B ATIOMHHHH, (CM);

Rs0— rnybuna B rpadute, Ha KoTopoii 3Hauenue I1]] papno nonosune 3nadenusd 11/] B makcumyme
pacrpeseneHus, (cM).

1o 3Ha4YEeHHIO MAaKCUMAIBHOTrO Ipodera Ryakec ONpeIensnam MaKkCHMaIbHYR) 3HEPTHIO 3JICKTPOHOB
EJ\'IJ.‘L‘C-

[TpoGeru 3/1eKTPOHOB ONpeIesId H3 NOTyYeHHBIX SKCIePHMEHTANBLHO pacrpenerenuit [1]] B
rpaure (cMm. puc.2).

[Tomyunin:
Tabmmua 3
Mamepuan Ecop MpB E, M>3B Eyaxe, M3B
AJNIOMUHHI e 9.4+0,3 0.7+0.3
4.3 M3mepeHne MIMPHHBI Pa3BePTKH IIydKa SJICKTPOHORB.

Jlnsa onpejelicHHsl IIHPHHBI pasBepTKH, L, NpH yKa3aHHBIX BhINe pexumax padorel PTY
W3MEPSUTH pacipe/iesieHie MOTJIOMEHHOM 1036l D()) Ha NOBEPXHOCTH AIIMKA C U3/ICTHAMH, NepeHsis

2
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IIJIOCKOCTh KOTOPOTO COBNAjJaia ¢ MepeJHHM KpaeM TpaHCIOPTHOTO MOJBeca KoHBeifepa (4To
COOTBCTCTBYET MAKCHMAIBHOH IPOSKTHOH TIIyOHHE AMHKOB C OOTydaeMBIMH MEIMIHHCKHMH
H3JICTUSAMH), B HANPABICHHH CKaHHPOBAHMS ITyYKa 3JEKTPOHOB IIOJIyYCHHOH 3a OIUH IPOXOJ] 30HBEI
obayuyeHus. MI3MepeHHs NPOBOIMIM TS TPEX YCTAHOBICHHBIX 3HAUYEHUH IIMPHUHBI pasBepTku — 40 oM,
60 cM u 70 cm.
3a WHpHHY pa3BepTKH NPHHUMAIOT JUTHHY Y4YacTKa, B Ipejesax KoToporo KosdduuueHt
HepaBHOMEPHOCTH R = Dyae/ Dwuun He npeBbimaer 3agannoro smadenmsa. Ilo PMIT135-2016
K02 QHIMEHT HEPABHOMEPHOCTH He JIOJDKEH IpeBbluaTh 3Havenus 1,10.
PesynbraThl H3MepeHuil, MpeaCcTaBIeHHBIE HA PUC. 2, CBUIETENILCTBYIOT, YTO IIHPHHA Pa3BEPTKH
COCTaBJIACT:
L(40) = (38 = 3) cwm,
L(60) = (62+3) cM,
L(69) = (70 £ 3) cm,
YTO COOTBETCTBYET IPEAbSBIACMBIM TPEOOBAHHSIM.

3 3akmoqenue.

2l PaguannoHHO-TeXHOJIOTHYECKas — ycraHoBKa — «PanpanuoHHasd — yCTaHOBKA Ul
crepunmmszanun PYCry», npunagnexkamas AO «Crepuony, r. JIpitkapuao, MockoBckas 001acTh, 10
CBOMM  TEXHHYECKHM  XapaKT€pUCTHKaM  COoTBeTcTByeT  TpeboBammsM PMIT  135-2016,
I'OCT 8.651-2016, TOCT ISO 14470-2014 u ee ciexyeT npu3HATh I'OJHOH K NPHUMEHEHHIO JUIS
paJMalHOHHON CTePHJIM3AlMM MEIUIMHCKAX W3JeNuil M paauallMoHHOH 00pabOTKH NHIIEBOH

POAYKIIHH.

Jlata nmpoBenenus u3mepenuii: 26 dgespans 2021 rona

Havanenuk naboparopuu 411 A. A. I'pomos

Crapmuit Hay49HBIH COTPYAHUK B.I1. Tenuinen
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