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CTAHOAPT UKBA

Apmartypa TpyGonposoaHasi

METOOUKA NMPOBEOEHUSA UCTbITAHUA
HA CEUCMOCTOMKOCTb

[Hara BBepenns 15.12.2015

1 O6nactb npuMeHeHus

Hactoawmit  crawgapT  pacnpocTpaHseTcs Ha  BHOBb  paspabartbizaemyio
TpyGONpPOBOAHYIO apmaTypy {(fanee — apMaTtypy) U YCTaHaBnvMBaeT METOAVKN NpoBeaeHus
WCrbITaHU Ha  celicmocTolikocTs apmatypbl B cbope, B TM. C MNpusogamu
(UCMONHUTENBHLIMU  MeXaHusMamu), fpPefHasHAuSHHYI® ANS  SKCnilyaTauum B
TEXHONOTNYECKUX cucTemax ODBLEKTOB, B TOM YWUCIIE MarucTpasnbHbiX TPyGonpoBoAoB u

aTOMHBIX CTaHLMIA, COOPY)XaeMbIX B CEliCMOaKTUBHLIX paiioHax.

2 HopmaTuBHbIe CCbINKU

B Hacrosililem cTtasaapTe vCnonb3oBaHbl CChIKM Ha Crefyioue HOpMaTvBHbIe JOo-
KYMEHTbI:

HIM 001-97 (NMHAS N'-01-011-97) O6wue nonoxeHus obecneveHunss GesonacHocTu
aToOMHbIX cTanuuin ONB-88/97

HM-031-01 Hopmb! NpoeKTUpoBanns CeNCMOCTOWKNX aTOMHbIX CTaHLUMA

HM-068-05 TpyGonpoBogHas apmaTtypa AN aTOMHbIX cTaHumid. O6lme TexHude-
ckue Tpebosanus

FOCT P 8.568—97 l'ocypapcTBeHHas cuctema obecrneyeHus eAuHCTBa USMEPEHMIA.
ATTecTauus ucnbiTatensHoro 06opyaosaHust. OCHOBHbLIE NONOXKEHUST

FOCT 12.1.010-76 Cucrtema cTaHaapTos BeszonacHocTy TpPYAR.
Bapuiso6esonacHocTts. Obume TpebosaHus

FOCT 12.2.003-91 Cucrtema craHpaptos GesonacHoctu Tpyaa. OBGopynosaHue npo-
ussoacteeHHoe. Obuue TpebGosaHusa 6e3onacHoCTu

FOCT UCO 7626-5-99 Bubpauus v yaap. OxkcnepumeHTanbHoe onpeaenelne mexa-
HUMECKOW nogBwKHOCTY. YacTb 5. Mamepeﬂw;:‘, ucnonbaylowme yaapHoe so3byxaeHue
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B030yAuTEnem, He NPUKPENNAEeMbIM K KOHCTPYKLMK
FOCT 2405-88 MaHomMeTpbl, BakyyMMETPbl, MaHOBaKYyMMETPbl, HanopoMepsb,
TATOMEpb! 1 TAroHanopomepsl. Oblme TexHUYECKUe yenosus

[OCT 24346~80 Bubpauus. TepmuHbl U onpegeneHmns
FOCT 28231-89 (MOK 68-2—47—82) OcHOBHble MeTOAbl MUChbITaHWA Ha

BosjieiicTeue BHewHux cpakropoB. Yacte 2. Mcneitanus. KpenneHnue anemeHTos,
annaparypbl ¥ Apyrux usgenuii B npoliecce AUHaMUYECKUX ucnbiTaHuil, sknovas yaap (Ea),
MHorokpatHble yaaps! (Eb), Bubpauuio (Fc u Fd), nuneiitoe yckoperue (Ga) 1 pykoBoACTBO

FOCT 30546.1—98 Obwyue TpebosBaHus K wMawwmHam, npuBopam u apyrum
TEXHUYECKUM W3LEnuWsAM M METOAbl pacyeTa WX CIOXHbIX KOHCTPYKUMA B YacTu
CcelicMOCTONKoCTH

FOCT 30546.2-98 WMcnbiTaHua Ha CeWCMOCTOWKOCTL MaluuH, npubopoB U ApYyrux
TeXHuJeckux usgenuii. ObLme nonoXeHus 1 MeToRb! UCTILITaHUA

FOCT 31901-2013 Apmartypa TpyGonpoBogHas Afisl aTOMHbIX cTaHuui. Obume Tex-

HUYecKne ycrnosus
3 TepmuHbl, onpeaeneHuns, 0603HaYeHUA U COKpalLeHUs

3.1 B HacTOsIleM cTaHfapTe NPUMEHEHb! CriefytouMe TEPMUHBE C COOTBETCTBYIOWU-
MU onpeaeneHnaMu:

3.1.1 akcenepometp (BuGponpeobpazosarens): [JaTtuuk, npegHasHaueHHbiA Ans
n3MepeHust BUGpOyCKOpeHui 7] BOCNPOU3BOAALLNN AMEKTPUIECKUiA curhan,
NPONOPLMOHaNLHBI YCKOPEHUIO AEUCTBYIOLMX HA HEro MexaHu4eckux konebanuii.

3.1.2

akceneporpamma: 3aBUcMMOCTb yCKOpeH#s konebGanuii oT BpemMeHH.
[HN-031-01]

313

aMnnUTYAa rapMoHMueckux konebaHuil (BuGpauuu): MakcuMmanbHoe 3HaueHue
BENUUKHBI (xapakTepusytolielt snbpauuto) npy rapmoHudeckux xonebaHusix (Bubpawum).
[FOCT 24346-80, cratbs 30]

3.14

aMMNUTYAHO-4acTOTHAA xapakrepuctuka (AYX): 3aBUCUMOCTb amMnNNUTYAbl BbiHY-
XOeHHbIX KoneGaHuii unu BuGpaLmy cucTembl OT HYaCTOThl FAPMOHUYECKOro Bo3BYx/aeHNs ¢
NOCTOAHHOR amMNNTYA0M.

[FTOCT 2434680, crarbs 123]
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3.1.5 6uenue (Meanap): Mepuoguyeckuit NMNYNbLC CUHycouaanbHol ¢opmMel ¢ nepe-
MEeHHON aMnanTYA0W, ANUTENBHOCTL UMNYNBCA U Nay3bl KOTOPOFO PaBHbI.

3.1.6 BubpaumoHHoe HarpyxeHue (BuGpauuMoHHoe BospeicTBUe): Bospelictaue
subpauumn B onpefeneHHol nonoce 4acTor.

3.1.7 BubpaymoHHblit npouecc: MpoLecc konebaHnii, NPOUCXOAALLMIA B MeXaHu4e-
ckoli cucteme 1 o6nagaioLyil OTHOCUTENLHO ManbiMU amnAUTY4aMu B AUana3soHe HU3KNUX
1 cpefiHuX YacToT konebaHuii,

318

BUOpauust: JByKeHNe TOUKM NAU MEXaHUYECKON CUCTEMDI, NPW KOTOPOM NPOUCXOANT
xonebaHua xapaKkTepUayloLUX ero CKansapHbIX BEMWYUH.
[FOCT 24346-80, ctatbs 3]

3.1.9

BMOpaUMOHHbIe UCNbITaHUA (BuGpoucnkiTanus): McnoitaHus obbexra npu 3agaH-
Holt BuGpauum.
[FOCT 24346-80, cratbs 11]

3.1.10 BuGpomeTp: DnekTpoHHbli nNpubop, npefHasHauYeHHbIR A4S U3MEepeHus na-
pameTpoB xonebaTtenbHoro BubpaLuoHHore npoueccea.

3.1.11 BubpoynapHbiit CUrHan: SneKTpUYeckuil curHan, nony4YeHHbIn ¢ Bubponpe-
obpasosartens nocrne HaHeceHus yaapa no MexaHudeckoii konebarenbHoi cucteme.

3.1.12 BoiHeceHHasa macca apmatypbl: Macca apmatyphbl, kr, paBHas CyMMapHO
Macce KOHCTPYKTMBHbLIX fAeTanefl (sneMeHTOB), pacnonoXeHHbIX Bbilie WM  Huke
OCHOBHOTO pasbemMa UMM OTHECEHHbIX OT UEHTpa TSXECTW apmaTypbl Ha 3HauuTenbHoe
PacCTOsIHME U CBA3AHHBIX C OCHOBHLIMU AeTanamu apmartyps!. Bec, rabaputbl 1 %ecTKOCTb
BbIHECEHHON MacChl 3HAYUTENbHO MeHblue Beca, rabapuToB U XXECTKOCTU KOHCTPYKLWU
Kopnyca apmaTypsl.

3.1.13 BwiTankusawowan cuna: Cuna subporeHepaTopa, KOTOPYI0 yCTaHaBnuBaeT
M3roToBUTENL BMOpOCTEHAA ¥, KOTOPYIO passuBaeT nnatgopma BubpocTeHpa Ans cosaa-
HuA TpebyeMoro yckopeHus onpeaeneHHol maccsl (Beca) rpysa.
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3.1.14

rapMoHuveckue konebanus (BuGpauus): Konebauus (subpauwst), npu KOTOPbIX
3HaueHus konebnioleiica BENUUMHB (XapakTepusyloLleil BUGpaumio) N3MeHsIoTes BO Bpe-
MEHMU 110 3aKOHY:

A-sin(w-t+9),

rae t- spems;

A, @, ¢ — NOCTORHHbLIE NapameTpsbl;

A — amnnnTyaa;

(@ -t+¢) — a3za;

@ — HavyanbHas ¢asa;

@ — yrnosas vacrorta.

[FOCT 24346-80, craTbsi 29]

3.1.15 usmepuTenbHble AaHHble: [laHHble (BErMuuHbl), NONy4YeHHble B npouecce

npoBefeHus U3MepeHuit napameTpos KonebaTensbHoro npolecca.

3.1.16 BuGpoypnapHoe BoszeiicTBue: MexaHudeckuil yaap HEHOPMUPYEMON CHflbi 1
AnutenbHocTy, obecneunsaolnii BUOPALMOHHBLI OTKNMK apMaTtypbl C aMniauTyAamu,
HeobxooumbIMU  ONA  U3MepeHuid BUOPaLMOHHLIX XapakTepuCTUK (BMGpoOyckopeHuit B
MecTax ycraHosku Bubponpeobpasoarteneit).

3.1.17

norapudmMudeckuii fekpeMeHT Konebanuii: HaTypanbHblii norapum OTHOLLERUA
[ABYX nocneaoBaTenbHbIX MakCMManbHbLIX WM MUHUMAnNbHBIX 3HAUEHWA BENWUMHBI NPpU 3a-
TyxatoLux cBobofHbIx konebaHuax.

[FTOCT 24346-80, cratbs 107]

3.1.18 makcumanbHoe pacuyeTHoe 3emnerpsacenne (MP3): 3emneTpsicenue,
cosflaollee MaKkCuManbHylo Bubpaumio FpyHTa, MNpU KOTOpOW OTAEnbHbIe CUCTEeMBI,
anemenTsl obopyfoBaHust ADC coxXpaHsioT CrnocoBHOCTL (hYHKUMOHUPOBaTL U KOTOpble
obecneunBaloT Ge3onacHoCTb BCeli cucTembt unu oGopyaosaHms.

3.1.19 ormeTrka oGopyaosaHus unu TpyGonpoBoaa: BricoTa TOUKM KpenneHus
o6opyaosaHus unu TpybonpoBoaa OTHOCUTENBHO HUDKHEN NNOCKOCTU (DyHAAMEHTa 30aHMSA.

3.1.20 nepemeHHasi aMnnUTYAa YCKOPeHMsi: AMNNUTYAA YCKOpEHuWi (cmelyeHuit)
konebatensHOro npouecca, XapakTepusyrouancs YBeNMYeHUeM UMM YMEHbLLUEHUeM am-
nnuTyAbl KonebaHuii BO BpeMeHU.
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3.1.21

npoextHoe 3emnerTpsaceHune (13): 3emnerpscenne, KOTOPOE BO3MOXHO B TeYeHue
cpoka cryx6bl obopyposanusa ASC # npu KOTOPOM 8TO 06OPYAOBaHUE PACCUUTAHO Ha Npo-
nomkeHve pyHkumoHuposanmna 6e3 cboes.

[FOCT 30546.1-98, npunoxetue [}

3.1.22

pesoHaHcHble konebaHus (BuGpauuna): BoiHyxaeHHble konebanua (subpauus) cuc-
TEMb, COOTBETCTBYIOLLME OAHOMY U3 MAKCUMYMOB aMIMTy4HO-YaCTOTHON XapaKTepucTuku.
[FOCT 24346-80, ctaTtbs 126)

3.1.23

PE30OHAHC KOHCTPYKUUM (M3AenunA): FABneHue yBenuyeHus aMmniuTyhbl BbiHYXOEH-
HbIX KoneGaHuii KOHCTPYKLMYM usgenus B fea u bonee pas npu NOCTOSHHOM BHELLHEeM BO3-
LeWCTBUY, BOSHUKAIOLMUX Ha YyacToTax BuBpalMOHHbLIX Harpy3oK, 6nuskux K yactote cober-
BEeHHbIX (cBOBOAHbIX) Konebanuit nsgenus.

[FOCT 30546.1-98, cratbs 3.12]

3.1.24

pPe3oHaHCHas yacToTa konebaHui cuctembi: YacTora, npu KOTOPOi OCYLLECTBIS-
€TCS PE3OHAHC.

MpumevaHune~ B cucreme ¢ aemncupoBaHMeM pe3OHaHCHbIE YacToThl epemMetLeHis,
CKOpPOCTU ¥ YCKOpEeHUA PasnuyHbl,

[FOCT 24346-80, ctatbs 128]

3.1.25

ceAcMOnpoYHOCTL: CBONCTBO M3MEnust COXPaHATb NPOYHOCTL U FEPMETUYHOCTL BO
BpeMsi U NOCcrne 3eMneTPACeHus.
[HN-068-05]

3.1.26

CcecMOCTONKOCTL: CBOCTBO U3LENUA BLINOMHATE 3aaHHble yHKUMM B COOTBET-
CTBUU C NPOEKTOM BO BPEMSA #1 NOCIE 3eMNEeTPACEHUS.
[HM-068-05]

3.1.27 cnexTp AMHaMuyeckoro Bo3gencTBUA: COBOKYMHOCTL YACTOT BbIHYKAEHHbIX
koneBaHuii, XapaKTepunayIoLMXCa aMIMTYAaMN BbIHYXOEHHbIX konebaxul B 3aBUCMMOCTH
OT BblHYyXXzatowux ( Bo3GyXaaowmx) 4acTtoT.
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3.1.28

crnekTp orBeTa (peakuum): COBOKYNHOCTL ABGCOMIOTHLIX 3HAYEHUNW MaKCUMarbHbIX
OTBETHBIX YCKOPEHUI NIMHENHOro ocUUNNATOpa Npy 3aflaHHOM aKCeneporpamMmon Bosgen-
CTBUM € yueTOM COBCTBEHHOW YacToThl U NapameTpa AeMAdUPOBaHNA OCLUIANTOPA.
[HN-031-01]

3.1.29

cnekTp 4YacTtoT: COBOKYMHOCTE HacTOT rapMOHUYECKUX cocTasnsiowmx konebGaHui,
pPacronoXeHHbIX B NOpAAKE BO3pacTaHus.
[FOCT 24346-80, ctatba 47]

3.1.30

CneKTpanbHbLIA aHanu3 koneGaHuil (BuGpauuu): OnpegeneHve cnektpa koneba-
HUI (BUGBpaLuM) unu crnexrTpa 4acTor.
[TOCT 24346-80, ctatbs 53]

3.1.31

YyacroTa nepuonuueckux koyieGanuin (BuGpauum): Benuunna, obpatHas nepuogy
konebanuit (Bubpavun).
[FOCT 24346-80, ctatbs 27]

3.1.32

WHUPOKONONOCHbIE CyvalHble koneGanus (Bubpauust): CnydyaiiHble konebanus
(subpaiys) co CNeKTPOM YacTOThi, PACNONONEHHEIM B LUMPOKOA NOMoce 4acTor.
[FOCT 24346-80, ctaTba 83]

3.1.33

vyacrota Guenmii: Yactora konebanuii 3HaueHuil pasmaxa npu GueHusx, paeHas
pasHOCTW YacTOT CYMMUPYEMbIX KoneGaHui,
[FOCT 24346-80, cratba 40]

3.1.34

coGCcTBeHHaA uacToTa konieGaHui (BMOGpauuu): Yactota, ¢ KoTopoi nobas
MexaHu4yeckasi CUCTEMa, BbIBE[EHHAs W3 NOMOXEHVA PaBHOBECUS W NpefoCTaBlIeHHas
camoii cebe, cosepiuaeT konebanus.

[FTOCT 24346-80, cratba 116]
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3.2 B HacTosileM cTaHgapTe npuMeHeHs! cnegyiolme o603HaveHus:

A — amnautyaa, m/c’;
DN — HoMuHanbHbLIA guameTp;
T - nepuop uvnynbea konebauuid, ¢,
— vacrota, I'y;
g — yckopeHue csoBoaHoro nageHus, m/c? (g = 9,81 m/c?).

3.3 B HacTosiem cTaHfapTe npuMeHeHbl cnepyole CokpalleHus:

AC - atomHas ctaHuus;

AU - ananoro-undposoit npeoGpasosarens;
UTT - ucxopHble TexHuyeckue TpeboBaHus;
KO  — KOHCTpyKTOpCKas fOKyMEHTaUus;
MT  — marucTtpanbHbiii Tpybonposos;

HO - HopmaTtuBHas [OKyYMEHTauwus;

MM - nporpamma n meToAMKa UCNLITAHUI;
P3 - pykoBOACTBO NO 3KCryatauuy;

Ta — TexXHU4ecKass JOKyMeHTauus;

T3 — TexXHU4ecKoe 3afaHue;

TY  — TexHuueckne ycrioBusi.

4 O6wKe nonoxeHUs

4.1 ApmaTypa, oTHocsLWascs K | kateropum ceiiCMOCTONKOCTU cornacHo knaccuduka-
uvm HM-031-01 pomxHa ObiTb celicmoctoiikoil. OcTanbHas apmartypa formkHa ObiTh
CeiCMONPOUHONA.

4.2 CeliCMOCTOMKOCTb apmaTypbl MOATBEPXKAAIT pacyeTamn WWnM akcnepuMeH-
TanbHLIMU UCCMNEA0BaHUAMM.

CelicMONPOYHOCTL apMaTyphl NOATBEPXKAAIOT pacyeTamu.

4.3 [onyckaeTtcs UCNbITaHUS apMmaTtypbl Ha CeWCMOCTOWKOCTb 32MEHATb pPacyeTHbIM
obocHOBaHMEM NYTEM pacnpOoCTPaHEeHUs Pe3yNbTaToB UCTILITaHUIA Ha OHOTUMHYIO apMaTypy.

BoamoxHOCTb npuMeHeHUst 0G0CHOBaHNA 1 PaCTIPOCTPaHEeHWs PesynLTaToB Cornaco-
BbIBAIOT C 3aKa34MKoMm 1 ykasbisaoT B MM,

Mop opgHOTUNHOK apmaTypoil MOHUMAETCS apMaTypa, UMEIoLLas KOHCTPYKTUBHOE No-
nobue, opuHakoBoe yHKUMOHAMNLHOE HasHayeHne, UCNOMHeHWe, TUN Npuesoaa, Mapky ma-
Tepuana KopnycHbIX AeTanen, )eCTKOCTb KOHCTPYKTUBHLIX 3rieMeHToB, BGnuskue no senu-
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YuHe cobcTBeHHbIe YacToThl KonebaHuii, a Taloke KpenneHue NpuBoAa K Kopnycy apmary-
phbl.

B kaOoM KOHKPETHOM criydae Tunosble obpasiibl ANA MCNBITaHWA U OJHOTUMHOCTL
KOHCTPYKUMUW apMmaTypbl ycTaHaenueaioT 8 K[ n cornacosbiBaloT € 3aKas4nkoMm.

PesynbTathl ucnblTaHwii apmaTtypbl HA CeCMOCTONKOCTb MOTYT ObiTh pacnpocTpaHe-
Hbl Ha KOHCTPYKTUBHO nopobHble usgenus. [py 3ToM A0MKHBI BbiTb WCMbITaHLI TUNOBLIE
06pasLibl N0 OQHOMY OT K&XKAOM rpynnbl, KOTOPYK YCTaHaBIIUBAIOT B 3aBUCHMOCTU OT HOMUA-
HanbHOro AuameTpa apMaTypb!:

- 1o DN 100 BKNIOHYUTENBHO;

- cebiie DN 100 go DN 500 BknOYUTENBHO,

- ceolwe DN 500.

PacnpocTpaHsaTb pesynbTaTel UCTbITAHUA HA CEICMOCTOMKOCTL MOXHO TOMbKO B TOM
cnyyae, ecnv UCnbLITYeMoe usgenue U UAenus, Ha KoTopble pacnpoCTPaHaIoTCA pesynbTa-
Thl UcnbiTaHui, ByayT uMeTb coBCTBEHHYIO YacToTy KonebaHuit He mMeHee 33 u. YkazaH-
Hble TpeGoBaHUA TalKe PacnpOCTPaHATCA Ha koMnnekTyowee obopyaosaHue, ycraHos-
NleHHOe Ha apmMartype (NPUBOLHLIE YCTPOCTBA, CUTHANM3aToPk!, AAaTHUKV X0Aa U T.1.).

4.4 CelACMOCTOMKOCTL KnanaHoB oBpaTHbIX U apMaTypb! C PyYHLIM NPUBOAOM [ONYyC-
KaeTca He noATBepxAaTh. [iNs aToil apMaTypbl BeINOMHAIT PacyeT Ha CeCMONPOYHOCTD.

4.5 Tpu oTcyTCcTBUM BO3MOXHOCTY obecneyeHusi Tpebyembix napameTpoB ceiicmmye-
cKkoro (BuGpauMoHHOro) Bo3feiicTeus 1 B cBsAan ¢ Gonblummy rabaputamu u maccoit B cooT-
BeTcTBUM € 4.5 1 4.6 TOCT 30546.2 ponyckaeTcs NO COrNacoBaHUIO C 3aKa34vMkoOM NPOBO-
AWTb UCTIBITAHMS Ha CeCMOCTOMKOCTb OTAEenbHbIX 6n1oKoB (y3510B) apMartyphl, Hanpumep,
6rokos (y3noB) apmaTypbl, HAXOAALLMXCS BbilLie COEANHEHUsST KKOPNYC — KPbILLKa».

WcnblTanne npusogHoit apmatypbl 6e3 npusoaa He AonyckaeTcs.

4.6 B cnyyasix, ecnu coGeTBeHHas yactoTa konebanuii Boilwe (Gonblie) 4acToThl KO-
nebanuit f> 33 'y, ucnblTaHna No NOATBEPXKAEHNIO CENCMOCTORKOCTU [JONYCKAeTCs NpoBO-
ONTb CTATUYECKUM METOAOM.

4.7 B HacTosLyeM cTaHAApTe NPUBELEHbl METOAVKYN UCTIbITaHWI apMaTypbi:

- Ha CelicMOCTOMKOCTb C y4yeToMm Tpebosanuit HM-068—-05 n FOCT 31901;

- Ha CeliCMOCTOMKOCTbL NpU BO3AEWCTBAM CUHYCOMAANbHLIX BEeHNIA B COOTBETCTBUMN C
Tpebosanusmu [1];

- Ha CelCMOCTOMKOCTb MpW BO3AEWCTBUM CUHYcOMOaAnbHON BubGpauunm ¢ yyeTom
tpebosannit TOCT 30546.1 (ana apMaTtypbl, yCTaHABMBAEMOIA Ha MarucTparnbHbie Tpy6o-
nposopbl);
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- 110 onpepeneHnio cobCTBEHHBLIX YacToT KonebaHwii apMaTypbl YAapHLIM BO3AENCT-
BUEM;

- UCTbITaHWA Ha CENCMOCTORKOCTL CTaTUYECKUM METO0M.

Kaxxnyio mMeTonuky crienyeT nNpUMeHsiTb B 3aBUCUMMOCTM OT TpeboBanui, npefbss-
JIAEeMbIX K apMaType Mo CEeNCMOCTONKOCTH.

4.8 MeTtopuKy ucnbitaHuii BoiGupaloT B 3aBUCUMOCTY OT:

- Tpe6oBanuii No CeCMOCTOMKOCTH, YCTaHasnuasaeMbix B HJ;

- KaTeropum ceiCMOCTOKOCTH apMmaTyphbl;

- pe3ynbLTaToB pacyeta COBCTBEHHbIX YacToT konebaHuii n pesynbTaToB UCTbITaHUMA
1o onpefeneHuio cobcTBEHHbLIX YacToT KoneGaHwuii;

- TEXHUYECKUX XapakTePUCTUK SMIEKTPOAUHAMUYECKUX U SNEKTPOrMapaBnmnIeckux yc-
TaHOBOK (fanee — BuBpoCTEHAA), UCMONb3YEMbIX NPY UCHLITAHUSAX.

4.9 Meroauky npoBeAeHus UCnblTaHWil Ha CeNCMOCTOMKOCTb BbIBUpaeT NpoeKTaHT
apmaTypbl B 3aBUCUMOCTU OT TpebosaHuit (kateropmm) ceiCMOCTOMKOCTA U B COOTBETCTBUM
C npenbsasnseMbiMy TPeOOBaHUAMY 1 KOHCTPYKTUBHBLIMU OCOBEHHOCTAMU apMaTypb!, yCTaHaB-
nveaoT 8 [TM 1 cornacoBbLIBaOT C NPOEKTAHTOM cuctem AC, MT 1 3aKa3umKkom apmarypbl.

4.10 Hacroswumit cTaHpjapT ycTaHaBnuBaeT cnefywliue MeTofbl SUHAMUYECKOro
(cTaTnueckoro) Bo3aeicTBus BUGpaLMM NPY UCTIBITAHUAX apMaTypbl:

- MeToA (PUKCUMPOBaHHbLIX 4acToT;

- METOZ NNaBHOFO M3MEHEHUsl YacTOT CUHYCOMAAnNbHbIX koneGaHuit B ykasaHHOM
AuanasoHe;

- MeTop, cuHycovaanbHbIX Buenuii;

- METOA, CTAaTUYECKOro BO3ASNCTBUA NPU UCNLITAHUSX apMaTypbl Ha CeiCMOCTORKOCTb.

4.11 Ecnu B ycroBusX 3KChnyaTauuyu apmatypa He UMEeT KPenneHuit K CTpOUTENb-
HbIM KOHCTPYKLUMAM, a TONbKO Kpenutcs K Tpybonposofy, CNEKTpbl AUHAMUYECKUX BO3aei-
CTBUN NPUHUMAIOT NO MaKCUManbHO BO3MOXHbIM 3HAYEHUAM YCKOPEHWIA, MONYYEHHbLIM Ha
OCHOBE BbINOMHAEMOTO NPOEKTAHTOM AMHAMWYECKOTO aHanusa (pacueta) xonebanult ap-
MaTypbl B cocTase TpyGonposoaa.

4.12 B cnyyae OTCYTCTBUSI BO3MOXHOCTY NOMYYMTb OT NPOEKTaHTa AaHHble O MaKCH-
MarbHO BO3MOXHbIX 3HAUYEHWUAX YCKOPEHWUN, ykadaHHbiX B 4.11, a Takke npu OTCYTCTBUN
CrMEeKTPOB AUHAMWUYECKOTO BO3AENCTBUS, B KAYECTBE UCXOAHBIX AaHHbLIX NPUHUMAIOT 3HaYe-
HWA yckopeHuit, pekomeraosaHHbie HIM-068-05 (2.5.4.5) n TOCT 31901 (5.6.5.3).

4.13 Onpepenexne cobCTBEHHBIX HYACTOT Konebanuit apmaTypbl Npy €& ycTaHoBKe Ha
nnarcopmy creHza B cooTseTcTBUM ¢ 9.1.2 nossonseT nonyuntb Gonee ToUHbIE 3HAYEHUS
4acToT, YeM Mpu NPOBEAEHUU UCTILITAHUIA YAaPHBIM BO3LEHCTBMEM B COOTBETCTBUN C 9.4,
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5 ObLue TpeGoBaHUsA 1 YCIIOBUS NPOBEASHUA UCTbITAaHUIA

5.1 OpraHusaLyoHHy0 Npoueaypy UCNbITaHUMA, BKIIOYAIOLLYIO NOPSAOK UCTIbITaHWiA, a
TaKKe NOpsAoK NpeabABNeHUs KOMUCCUM apmaTypbl, €8 BO3BPaT, PerucTpauuio OTKasos,
NPUOCTaHOBKY U BO30GHOBNEHUE UCNbITaHWA, ycTaHasnueaioT B TY u INM.

5.2 WenbiTaHus npoBOAUT KOMUCCMSi MO nporpamme paspaborumka apmatypel,
COrnacoBaHHON 1 YTBEPXKIEHHON B YCTAHOBNEHHOM. NOPSAKE.

5.3 Ha ucnbitaHus BMECTe ¢ apmaTypoil npedcTaBasioT KoMnnekt T B criegyroLyem
obbeme:

- COOPOMHBIN YepTeX apMaTypbi;

-TY,;

- MPOTOKON NpeABapuUTernbHbIX UCTbITaHWA (NPY NPOBEAEHUN NPUEMOYHbIX UCNLITAHUIA);

- 1acnoprT;

- PO apmaTtypbl 1 €€ KOMNEKTYIOWMUX;

- porpamMma ¥ MeTojvka ucnblTaHuil apMaTyphbi.

KoHkpeTHbiii komnnekT T[4, npefcTaBnsieMblil Ha UCnbITaHus, ykasbisaoT B TY nmm M.

VicnbiTaHusm nopBepraioT apmatypy B COGPaHHOM, OTPEryNMPOBaHHOM 1 HACTPOEH-
HOM Bufe, NpoLleaLLyto npeBapuTesibHble UCTILITaHus.

5.4 VcneiTanusi cnegyeT NpoBOAUTL B CEAYIOLMX KNMMaTUHECKUX YCIOBMSIX:

- TeMnepaTtypa OKpyXatowero sosayxa — He Huwke 5 °C;

- OTHOCUTENLHAs BNaXHOCTb BO3Ayxa — oT 45 % o 98 %;

- aTMocdepHoe fasnenue — ot 84 no 106 kMa.

5.5 PacnonoxeHue vcnbitatenbHoro subpoctena AOMKHO rapaHTuposaTs Gesonac-
HOCTb NepcoHana, He y4acTBYIOLLEro B UCTIbITAHUN.

5.6 YcraHoBky apmatypbl Ha BUBPOCTEHA, @ Takke 3aTsKKy Kpenexa v BUayanbHbii
KOHTPONb apMaTypbl, BbICOTa KOTOPOIA npeBbilaeT 1,5 M, cnefyeT NpOBOAUTL CO Chieuu-
anbHbIX Nnowaaok (cranenei).

5.7 Vismepenve gasrnexus paboueit cpepbl cnefyeT NPoOBOAUTL ABYMS NMOKA3biBa0-
WMMY cpeficTBaMN U3MEPEHNs OAHOrO TUNna, Npedena U3MepeHusi, OOWHAKOBLIX KMacCoB
TOYHOCTYU (Knacca TouHocTu MaHomeTpos no FOCT 2405 — He Hke 1,5) ¥ UeHbI AeneHus.

5.8 3HayeHMe amnnUTyabl YCKOPEHUS B  HanpaBneHuW, nNepneHOuKyNsapHOM
OCHOBHOMY Hanpasnenuto Bubpauun (konebaHuil), NBMepeHHON B KOHTPONbLHOW TOUKe, He
AOMKHO npesbiaTth 5 % oT 3HaueHns aMnnuTyAbl YCKOPEHUSI B OCHOBHOM HanpasfeHuu.
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6 TpeGoBaHua 6e30MacHOCTU NMpKU NpoBeAeHUU UCNbITaHUNA

6.1 UcnbiTaHus cnepyeT NpoBOAUTL C COBNIOAEHUEM NPABUI, U3JIOKEHHLIX B YTBEp-
XAEHHON MHCTPYKLUMYW NO OXpaHe TpyAa npu paboTe Ha UcnbITaTeNsHBIX CTEHAAX.

6.2 TpebosaHusa 6e30nacHOCTK K CTEHAaM, UCTbITAaTENbHOMY 060pYyAOBaHUio, cpea-
cTBam uamepeHus v npubopam — B cooteetcrauu ¢ FTOCT 12.2.003.

6.3 K nposeneHuio ncneiTaHuii fOMycKaeTcs NepcoHan, MMeoLWMiA COOTBETCTBYIOLLYIO
KBanudukaLuio 1 NpoLeAwniA cneymansHoe (TeopeTuieckoe, NpousBofcTBeHHoe) obyve-
HWe o oxpaHe Tpyaa.

6.4 MNepcoxan, NpoBoAALNIA UCTILITAHUSA, SOIDKEH:

- 3HaTb YCTPOWCTBO UCTLITATENbHLIX CTEHAOB (fanee — CTEeHAOB), HA KOTOPLIX NPOBO-
AAT UCTILITAHUSA;

- U3y4UTbL YCTPOWCTBO McnbiTyemoro nagenus, MM un PO;

- NPONTU UHCTPYKTAX NO oxpaxe Tpyaa.

6.5 B ucnuitanuax gorikHbl NpUHMMAaTL ydacTue He MeHee AByx yenosek. Bo Bpems
UCTIbITAHWA He AONYCKAeTCA HA UCMbITATENbHOM YUaCTKe HAXoOQUTLCA OAHOMY UCTILITATENMIO.

6.6 Npu pabote Ha ucnbITATENBHOM CTeHAe B npouecce 3anycka BubGpocTeHAa u
obecneveHns pexvma BO3LEHACTBMA A0 YCTAHOBNEHHOW BEMUUMHBI NEPCOHaN AOMXEH Ha-
XOANTLCSH Ha BesonacHoM pPaccTOsHWKM OT MCMLITYEMON apMaTypb!, YKa3aHHOM B WUHCTPYK-
Luu no oxpaHe Tpyaa.

Mpy npoBepeHuy UCNbITAHUIA NMEPCcoHan, NPOBOAALUMIA UCMLITAHUA, JOMKEH BbINOMN-
HsiTh Tpebosanua TOCT 12.1.010 u TpebosaHus GesonacHOCTH, U3noXeHHble B HI npen-
NPUATHSA, NPOBOASLLEro UCHLITAHMSA, @ TAKKe MHCTPYKLUMIO 1o TexHuke GesonacHocTu npu
paboTe Ha UCMbITAaTENLHOM CTEHAE.

6.7 Mpu nposeneHUK UcnbITaHWI 3anpelyaeTcs:

- NYLAaM, He yYacTBYIOLMM B NPOBEASHUM UCTILITAHUA, HAXOAUTLCH HA UCTbITaTENb-
HbIX NrowanKax;

- nMuam, YYacTBYIOLLUM B NPOBEIEHAN UCTILITAHWIA, HAXOANTLCSA CO CTOPOHbI 3aryLUEK;

- UCNbITLIBATL apmaTypy npu otcyTeTBum PO. Ha apmatypy v npusog, a Take TY un
MnM;

- MePEeMOHTUPOBATL apMaTypy, HaXoAALLYIOCA NOA AABNEHUEM.

6.8 BHeluHniA oCMOTP apMaTypbl NPOBOAST TONbKO NPY CHATUM BUBPALIMOHHOTO BO3-
nelcTBrs ¥ oTKNIoUeHUN BUGpocTeHaa.
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6.9 Bce paboTbl, cBA3aHHble C yCTpaHeHueM oGHapyXeHHbIX AedeKToB, NpoBoaAT
TOMNBKO NpY OTKIMIOHEHHOM BUOPOCTEHAS U OTCYTCTBUM [AABJIEHMA UCTIbITATENbHOM cpeab! B
apmaType 1 HanpsikeHUs B AfeKTpuUYeckux Lensx anekrpoobopyaosaHus.

7 Kareropuu ceicCMOCTOMKOCTY apMaTypbi AC

7.1 Ob6wwe TpeGoBaHWA MO CEACMOCTOMKOCTW B 3aBUCMMOCTM OT KaTeropuu
ceiicmocTolikocTy apmartypbl AC — B cootseTcTamy ¢ HM-031-01.

7.2 Mo ceiicmocTolkocTy apmatypy AC noapasfensior Ha KaTeropun.

7.2.1 K1 kareropuu cellcCMOCTORKOCTU OTHOCAT:

- anemeHTb! AC knaccos 6esonacHoctut 1 1 2 cornacHo HIM-001-97;

- CUCTEMbI HOPManbHOW 3KCInyaTauuy ¥ UX 3NeMeHTb!, 0TKa3 KOTOPbIX Npu celicMu-
yeckux sosfeictanax no MP3 BkniounTenbHO, MOXeT NPUBECTM K BbIXOAY PafuOaKTUBHbBIX
BeleCTs B NpoWU3BOACTBEHHbIE nomelleHnss AC 1 OKpyxXaiollylo cpegy B KONW4ecTBax,
NPEeBLILLAIOLUIMX 3HAYeHWs, YCTaHOBMEHHble JelcTBylowmyu Hopmamu paaualoHHOIM
6e3onacHoCTM ANA NPOEKTHLIX aBapuif;

- 3[1aHU1S, COOPYXEHUS U UX OCHOBAHUS, 0BOPYAOBAHNE U UX AMNEMEHTHI, MeXaHuye-
CKOE MoBpexaeHue KOTOpbIX Npu celicMuyeckux sosgeicteusax fo MP3 skntountensHo ny-
TéM CUNOBOrO UNN TemnepaTypHOro BO3AEWCTBUA Ha BbILIGYNOMSAHYTHIE 3MIeMEHTbI U CUC-
TeMbl MOXET NPUBECTYU K UX OTKasy B paboTe.

7.2.2 Ko Il kateropuu ceficMOCTONKOCTU OTHOCAT cucTemMbl AC U UX 31IEMEHTbI HE BO-
Lefjlime B NepBYyo0 KaTeropuio, HapyllueHue paboTbl KOTOPLIX, B OTAENbHOCTU UMW B COBO-
KYMHOCTU C ApYTIMK cCUCTEMaMy U SreMeHTaMu, MOXET NOBreYb nepepbis B BbipaboTke
BNEKTPOSHEPIUM Y TEMMA, a TaikoKe CUCTEMBI 1 nemeHThl 3 knacca 6esonacHoCTy, KOTopbie
He oTHeceHb! K | KaTeropun cecMoCTORKOCTU.

8 Tpe6oBaHUus NO ycTaHOBKe apMaTypbl Ha BUGpOCTEeHA,

8.1 Wcnbitanus apmatypbl Ha CeCMOCTOMKOCTb npoBOAAT Ha BubGpocTeHaax,
obecneunBaioLLMX Kak NO HOMEHKMaType, Tak M Mo BennuuHe Tpebyemble TeXHUYeckue
XapaKTepucTukyu (napameTpbl). B 3aBUCUMOCTH OT 3TUX XapaKTepUCTVK B COOTBETCTBUU C
FOCT 30546.2 npumeHsAI0T COOTBETCTBYIOLUUE METOAb! UCTIbITAHUA.

MepeyeHb HekoTOpbIXx BUBPOCTEHAOB, MCMONbL3YyeMbIX MPU NPOBELEHUM UCNbITAHURA
apMaTypbl, ¥ UX TEXHUYECKUE XapaKTepUCTUKN NpUBEAEHb! B NPUNoxXeHnn A.

8.2 Apmatypy, KOHCTPYKUMS KOTOpoli He npefycMaTpuBaeT KpemnneHue K
CTPOUTEMbHBLIM KOHCTPYKLUMAM, KPenaT Ha nnatdgopme BubpocTera nyTeM 3akpennieHus 3a
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natpybku apmatypbl MUNW C NMOMOLBIO NEPEexXoAHON KOHCTPYKLMM, HA3bIBAEMOW pamMoW, K
KOTOPOlt NpeabsaBnsaT cnegyrowme Tpebosanus:

- OnopHasi NOBEPXHOCTb pambi, npuneraowas K nnatdopme BuGpocTeHAa, AOMKHa
6bITh niockoil. OTKNOHEHUEe MMOCKOCTU pambl OT ANOCKOCTY NNaTgopMbl CTEHAA AOKHO
6biTb He Bonee 0,3 Mum;

- HUWKHVE OMOpHbIE 3MEMEHTbl Pambl [OMKHbI UMETb FOPU3OHTasnbHbIe NOMNKK ANS
YCTaHOBKM Ha HUX LUTATHbIX MPVKUMHbBIX N2HOK;

- XKECTKOCTb MOHTaXHbIX AT, KPENeXHbIX npucnocobneHuidi u pamel AomkHa ObiTh
TakoBa, 4TOObl ofecneuutb nepepavy BUOPALUMOHHBIX BO3OENCTBUAN K UCHLITYEMOW
apMaTtype ¢ MUHUManbHbIMU UCKaXKEHUAMU, NpY 3TOM YCKOpEeHue Ha naTpybkax apmartypbl
B6nn3an y3noB KpenneHus apmarypbl K pame HAOSKHO OTAMYaThCs OT  YCKOPEeHWs
nnatdopms! He bonee yem Ha 10 %;

- aAnst obecrievyeHust NNOTHOTO NpPUNEraHWst OMOPHOW FMOBEPXHOCTM K nnatdopme
BubpocTeHa NOBEPXHOCTb pambl forkHa ObiTb 0OpaboTaHa nocne W3roTOBNEHUA U
cBapky B c6ope. Yvctora o6paboTku He Huxe Ra 6,3 mkm;

- Y3£ibl KPErfeHus: NepexoaHoii pambl (MOHTaXHBIX NNMT) K nnatdgopme subpocreHaa
[OIMKHbI COXPaHsATb NMPOYHOCTL C YYETOM MaKCUMAJIbHOTO BECa UCTbITbIBAEeMbIX U3denuit
TPY FOPU3OHTANbBHBIX U BEPTUKANbLHLIX BO3ASHCTBUSIX HA NNaT¢OpMy CTEHAa C YCKOPEHUEM
no 10g.

Mpu HeoBxoaumocTu B MM Ha apmaTypy MOXeT GblTb NpuBefeHa NpuHUUNManLHasi
CXeMa pacKpenrneHusi apMaTypbl UIm KpenexHoro npuenocobnexuns, McnonbayeMoro npu
npoBefeHUM UCNbITaHWiA.

8.3 ApmaTypy WUCNbITHIBAIOT B TPEX B3aUMHO NEpneHANKYNAPHbIX NONOXEHMSX.

B TexHuueckn OBOCHOBaHHLIX cryvasx, npW COMMAcoBaHUM C  3aKa34UKOM,
[OnycKkaeTcs MPOBOAUTL WCHBLITAHWA B OAHOM, Haubonee onacHOM Ans apmaTtyphbl
nonoxexuu, 6es cokpaweHus obuwero Bpemenu BuBpPaUMOHHBLIX  BO3AECTBUI,
UMUTUPYIOLLIMX CelicMuYeckue.

8.4 ApmaTypy yCTaHaBnuBaloT Ha TEXHOMOIMYECKYH0 OCHACTKY TakuM 0Bpasom, 4Tobb
€€ MOXHO Obinio NepemMoHTUpOoBaTL B CHope C TEXHONOTUYECKOW OCHACTKON B TPEX B3aUMHO
nepneHanKynsapHeLiX nonoxeHusx. Mpu atom B cootsetcTeumn ¢ FOCT 28231 apmatypy B
cbope ¢ TEXHONOrM4YECcKoi OCHACTKOW yCTaHaBNUBAKOT TakuM obpasoM, 4Tobbl BepTUKanb-
Has oCb, NpoXoAsilias yvepes UEHTP TsHKECTU BCE KOHCTPyKUuM (apmaTypbl BMEcCTe C
TEXHOMOMNYeCcKon OCHaCTKOR), Bblna Gnuska K reoMeTpuyeckoMmy LUEHTPY nnatdopmbl
BubpocreHga.
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8.5 YctaHoBKa W KpernsneHue apmartypbi K nnatdopme BuGpocTEHAA OCYLUECTBSIOT
npuv NOMOLLM TEXHOSOTMYECKON OCHACTKU, COCTOALLIEH U3 COeAMHEHHbLIX MEXAY COBOi MOH-
TaXHBIX NAXT, CTOEK, yNopoB, pebep xecTkocTy U obecneunsaiowleil nepegavy ceficMmde-
CKux Bo3feicTBuiA oT nnatdopmbl BUGPOCTEHAA K UCTBbITLIBAEMOl apMaType ¢ MUHUMaTb-
HbIMU UCKEXKEHUSMU.

8.6 BubponpeoGpasosatenu (akcenepoMeTpbl) ycTaHaBMBaOT HA NNaTdopMy CTeHaa u
NepexofHyIo pamy, a Takke Ha KpbILLKY, CTOIKY, Kopnyc unv ¢naHubl apMaTypbl 4 Ha NPUBOA B
Touke, Hanbonee Gnu3Koli K LEHTPY Maccht NpuBoAa.

8.7 [ins apmaTypbl C py4HbiM NPUBOAOM MECTO YCTaHOBKM BuBponpeobpasosarteneii
BbIGUPAIOT € YHETOM MaKCUManbHOTO NPUBIIMIKEHUS K LEHTPY MacChl apMarTypbl.

[Mpy yctaHoBKe U KpenneHum apmartypbi K nnatcgopme ABYX U TPEX KOMMOHEHTHOTO
BubpocTenaa KpenneHue BLINOMHAT 33 NaTpybku (nadubl) apmaTypbl, KOTOPYKO ycTa-
HaBNMBAIOT NPUBOLOM BEPTUKANBHO «BBEPXY.

Mpu yctaHoBke apMaTypbl Ha nnatgopmy OAHOKOMMOHEHTHOTO CTEHAA KpenneHue
apmarTypbl BbIMONHAIOT HA NEPeXOoaHOM KOHCTPYKLMM, KOTOPYIO BMECTe ¢ apMaTypoli nepe-
BOpayMBalOT Ha nnarcdopme BubpocTeHaa B 3aBUCMMOCTM OT HanpaBeHust BO3AencTeus
(pucyHok b.1). BosmoxHo kpenneHue K nnatdopme OJHOKOMMOHEHTHOTO BMGpoOCTeHda ¢
MOMOLLLIO YITIOBbLIX ONOP, B KOTOPLIX NEpeBopaqMBaloT TONLKO apMaTypy B 3aBUCKMOCTY OT
HanpaeneHus BosfencTans (pucyHok b.2).

8.8 B npunoxerun b npusBedeHsl NpuUMepsbl BapUAHTOB YCTAHOBKU U KPEMMEHUs K
nnarcopme BUBPOCTEHAA, @ B NPUNOXEHUsIX B 1 B — npuHLMAMAansHas cxema yCTaHOBKM U
KpenneHus apmarypsl K nnargopme ofHo-, ABYX U TPEX KOMMOHEHTHbIX BUBPOCTEHAOB.

9 MeTtoauku ucnbiTaHnin apmaTtypbl Ha CeMCMOCTOMKOCTbL

9.1 MeToauka uCNbITaHMIA Ha CeCMOCTOIKOCTL C yyeToM TpeGoBaHun HIM-068-05
1 FOCT 31901

9.1.1 OGwue nornoxeHus

9.1.1.1 Apmartypy ycTaHasnuBaioT Ha nnatdopmy BubpocTeHAa C MOMOLUBIO
TEXHONOIMMYECKOR OCHaCTKK B cooTBeTcTBUM C 8.2 — 8.4.

9.1.1.2 WcneiTaHns npoBogsT npu nogave B apMatypy paboyeil cpenpl AasneHuem,
paBHbLIM paboyeMy LaBneHuio, ecnu aTo ykasaHo B M.

9.1.1.3 WcnbiTaHus NPOBOAAT NpU OAHOBPEMEHHOM BO3AEWCTBUM B TPEX B3AUMHO
nepneHauKYNApHbLIX HanpasneHusx, nubo nooyepefHo B KaXKOOM W3 TPeX B3auMHO
nepneHauKynApHLIX HanpaeneHuin B cooTBeTcTBUM ¢ TpebosaHuamn HIM-068-05 (2.5.4.5,
2.55.112552)uTOCT 31901 (5.6.5.4).
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9.1.1.4 UcnbitaHus NpoBOAAT B criefytoLieM nopaake:

- onpegeneHne coGCTBEHHbIX (Pe30HAHCHbIX) YacToT KonebaHwii;

- WCMbiTaHUR Ha CelcMOCTOMKOCTb Npu  AeMCTBUM BUOPALMOHHBLIX  Harpysok,
umuTupytowmx MP3 nnu N3 B 3aBucumocTu oT Tpebosanuii, 3apanHbix 8 UTT unu T3.

9.1.1.5 MeTtoauka ucnbiTaHnii Ha CEACMOCTONKOCTE CTAaTUHECKUM METOLAOM npusese-
Ha B 9.5.

9.1.2 MeToauka MCNbLITAHUA MO oONpefeneHUl0 COGCTBEHHbIX (Pe30HAHCHbIX)
Y4acToT KoneGaHui

9.1.2.1 WcnbiTaHus npoBOAST NMPU NIIBBHOM M3MEHEHUM YacTOThbl CUHycouAanbHbIX
konebaHuii B guanasoHe yacTtotT of 5 go 33 I'y c yckopeHuem po 0,2g npu CKOpocTv
CKaHMpoBaHus He Bonee ofHON OKTaBbl B MUHYTY.

9.1.2.2 Mpu npoBeAeHNUN UCTILITAHUIA ¢ NPUMEHEHWEM MHOTOKaHanbHbIX BUGpOMET-
poB-aHanusaTtopos (Tuna BK-5M nnu aHanoruHbix) npoBoaAT 3anuchk BUBPaLMOHHbLIX cur-
HanoB B LENAX NOCTPOeHUs! B 3aaHHOM fuanasoHe CKaHWPOBaHWA YacToThl aMIuIUTYAHO-
YACTOTHLIX XapaKTepucTuk.

9.1.2.3 MpusHakom pesoHaHca ABNSETCH YBenuYeHve B Asa n 6onee pas amnutyasl
YCKOPEHUS B LEHTPE Macc WUCNbITEIBAEMOTO U3AENNs N0 CPaBHEHMIO C aMNNUTYAON yckope-
HUS B TOUKaX €ro KperieHvs Ha nnatdgopme BubpocteHaa.

9.1.3 MeToauka ncnbiTaHMit Ha CeMCMOCTOWKOCTb NPKU AeUCTBUM BUOPaLMOHHbIX
Harpysok, umutupytoumnx MP3

9.1.3.1 AMnnuTyibl YCKOpEeHuiA (3HavyeHWe BO3[SNCTBUI) B NpolLecce npoBefeHus
WCMBbITAHUI [OMKHB! GbiTb TaKUMM, YTOBbI MaKCUMAsnbHbIE YCKOpEHMs1 COOTBETCTBOBaNMU
Tpebosanuam HM-068-05 (2.5.4.5) u TOCT 31901 (5.6.5.3).

9.1.3.2 VcnbitaHus npoBofsT B Auanasode 4actoT oT 5 go 33 My, npu aToM HWXKHSS
rpaHuLya MoXeT BbiTb M3MEHEHa U3 yCnoBusl, 4To oHa ByaeT Ha 5 'y Huxke nepsoit cobeT-
BEHHOW YacToThl apmaTyphb! (U3genus).

Mpu nposefieHuu ncnbitanuii apmatypbt AC:

- ecnv nepsas cobcTBeHHas YacToTa usgenust Boiwe 33 ', TO NPUHUMAIOT ycKope-
Hue Bo3peicTeus Ha naTpybku apmaTtypbl B rOpU3OHTanLHOM HanpaeneHun 3g, a B BepTu-

KanbHOM — 2g;

- ecnu nepeasn cobcTBeHHas yacToTa usgenus He npesbiwaet 33 'y, To ucnbITaHUs
NPOBOAAT Ha PE30OHAHCHLIX YacToTax, NP 3TOM B rOPU3OHTANbLHOM HanpasBneHuu 3afaloT
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Takoe yckoperune, 4Tobbl B LUeHTpe Macchl NPpUBOAa CO3AaTh yekopenue 8¢, a yckopeHue Ha
naTpybKkax apMaTypbl He JOIPKHO TpeBbiaTs 3.

AHaNOrVYHO NPOBOASIT VCTbITAHNE B BEPTUKANILHOM HANPABNEHWN, NPY YCIOBUK, YTO
yckopeHuvie Ha naTpybkax He [JOIDKHO NpeBbiaTh 2g.

9.1.3.3 lNo TtpeboBaHuio 3akasuuka yKasaHHble aMMIUTYAbl YCKOPEHWA (3HaueHust
BO34eicTBY) MOTYT BbiTh YTOUHEHbI U N3MEHEHDI.

9.1.3.4 B npouecce wucnbitaHuiA crnegyeT npoBectv HapaboTky OQHOrO LMKNa
OTKPBLITO—3aKPLITO» OT npuBOfa apmaTtypbl, B cnyyae ykasaHus B [IM, u ouenky
TEXHUYECKOr0 COCTOAHWUS apMaTypbl B YAcTW BbISIBNEHWUS MOBPEXAEHWIA, NPUBOAALMX K
HapyuieHuio ee paboTtocnocoGHocTU:

- Hanuus MEXaHUYECKUX NMOBPEXIAEHNR 1 TPELNH;

- Hanuuuns ocnabneHui BUHTOBLIX COEAUHEHUIA N KPENNEHWN;

- ukcauus noxHbiX cpabarTbiBaHWUi, BKMIOUYEHWA U OTKIIOYEHWU 3nekTponpusoaa,
MIHEBMO, - FTMAPONPUBOLA, SMEKTPOMArHuToB u ap.;

- HEeBbINOMHEHNE QYHKUMM «OTKPLITO — 3aKpblTO» BCNEACTBME 3aKNUHWBAHUS
NOJBVIKHBIX YacTen.

9.1.3.5 Tlocrne OKOHYaHUS UCNLITAHUA NPOBOASIT  KOHTPOSbHbIE  NPOBEpPKU,
BirHodatoLue B ceba ucnbiTaHus Ha:

- MPOYHOCTb U TEepMEeTUHHOCTbL (MNOTHOCTb) Marepuana KopnycHbiX getanei u
CBapHbIX LUBOB;

- repMeTUYHOCTb OTHOCUTESIBHO BHEUWHeln cpefbl 10 YINOTHEHUIO NOABWXKHBLIX U
HENOABWHBLIX COSAVHEHWN;

- FepMETUYHOCTL 3aTBOPA;

- paboTocnocobHOCTL.

9.1.3.6 Ecnun apmatypa BbigepKana UCnbITaHus Ha CeCMOCTOMKOCTL Npu AeicTBun
BUOpaUMOHHBLIX  Harpysok, wumutvpylowmux MP3, 710 wucnwitanms npu  pedctsun
BuOpaLmoHHbIX HarpysoK, umuTtupyiowmx N3, He nposBoaAT.

9.1.3.7 ApmaTypy cuMTatoT BbIAEPKABLUENA UCMbITAHNA Ha CeNCMOCTONKOCTL Npu:

- NOFIOKUTENbHBIX PE3YNbTATaX KOHTPOIbHbLIX MPOBEPOK;

- NONOXUTENbHOMN OLEHKE TEXHUYECKOTO COCTOSIHUS apMaTypbl NOCHe OKOHYaHNus

UCNbLITaAHUNA.

9.1.4 MeToaMKa UCNLITAHMIA HA CEICMOCTOMKOCTL NPU fencTBun BUOPauMOHHbIX
Harpysok, umutupyrowumx N3

9.1.4.1 VicnblTanust npoBoAsT NpU ycrioBuu 3aganusi Tpebosanui 8 UTT urm T3.
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9.1.4.2 VicnbiTauus npoBoAsAT Takke Kak v npu geicreun MP3, npu sToM amMnnutygs!
BUGpaLVOHHbIX BO3AENCTBUIA yCTaHABNUBAIOT B COOTBETCTBUM CO CMEKTPamMu OTBETa WUiun
aKkceneporpammamMu, NOMyHMEeHHbLIMY ANt MeCT YCTaHOBKY WUITU KPEensieHUa apMaTtypb! B TeX-
Honoruyeckux cuctemax MT unu AC.

9.1.4.3 Ecnu B MM BenuuuHbl amnnuTyg YCKOPEHU U YacTOTHLIM QuanasoH, npy Ko-
TOpbIX CrefiyeT NpOBOAUTL UCTLITAHWA, HE YKa3aHbl, TO [ONYCKAeTCs NPUHUMATL YPOBEHb
BUBPALIMOHHbLIX BO3AEHCTBMIA paBHLIM MONOBUHE OT BEMWUMHBLI BUOPALMOHHBIX BO3AGHCT-
Buit npu aeicteun MP3 B guanasoHe vactot o1 5 no 33 'y,

9.1.4.4 lMocne OKOHYaHWSA UCMbLITAHWIA MPOBOAAT KOHTPOSIbHLIE NPOBEPKN B COOTBET-
crBim ¢ 9.1.3.5.

9.1.4.5 ApmaTypy cuvTaloT BblAepKaBLUel UCTbITaHUs Ha CeCMOCTONRKOCTD!

- NPV NOJIOXUTENbHBLIX PE3YIbTaTaX KOHTPObHBLIX NPOBEPOK;

- 1PY NONOXUTENbHOW OLEHKEe TEXHUYECKOro COCTOSHUS apMaTypbl nocne nenbiTaHui.

9.2 MeToa1Ka UCTILITAHKI HA CeIMCMOCTOMKOCTL NPY BO3LACHCTBUMA CUHYCOUAANBbHBLIX
©ueHui B cooTBeTCTBUY C TpeGoBaHusimMu cTaHpapTa IEEE 382

9.2.1 WenbiTaHust npoBogsT B cooTBeTcTBUM ¢ TpeboBanusimu [1] npu ycnosum
3apanus Tpebosanuii B UTT nnu T3.

9.2.2 Apmatypy YcTaHaeBnuBaloT Ha nnatdopmy BuOpocTeHAa ¢ MOMOLbIO
TEXHONOIMYECKO OCHACTKM, KOTOpas AOMkHA WMMUTMPOBATL KPenneHue apmartypbi Ha
TpyGonpoBoge B yCroBusix akcruytyataumu. TpeGoBanus, npeabsBnsieMble K KpenseHuio
apmaTypbl ¥ TeXHONOrMYECKO OCHACcTKe — B cooTBeTeTaum ¢ 8.2 — 8.4.

9.2.3 UcnbiTaHust NpoBOAST Nnpu nojave B apmartypy paboued cpefibl AaBneHuem,
yxasaHHbiM 8 [TM 1 paBHbIM pabouemy AaBneHuio.

9.2.4 VicnbiTaHvis NPOBOANAT NPK BO3AEUCTBUM CUHYCOMAATbHBLIX Buernii noovepeaHo
B TpeX B3ayMHO NEPNeHAVKYNAPHLIX HANPaBieHUsAX.

[HonyckaeTcs NpoBOAWTL UCMLITAHUS NOOYEPERHO NpyU AEHCTBUU MaKCUMarnbHOR am-
NINTYAbI YCKOPEHMSE B KQXKAOM U3 TPEX B3aUMHO NephneHAMUKYNapHbLIX HanpasneHui.

9.2.5 Mopsgok npoBefeH st UCTIbITaHUIA:

9.2.5.1 OnpepeneHue cobCTBEHHBIX (PE30HAHCHbIX) 4acToT konebaHwii.

Wcnbitanust npoeoasT B cooTBeTcTBUN € 9.1.2.

9.2.5.2 WcnbitaHusi Ha CEMCMOCTOMKOCTb Npu AeicTBumM BuOPaLMOHHbLIX Harpysok,
nmuTupytowmx MP3 (MeToa cuHycougansHbeix GueHui).

WcnbiTaHns npoBoasT Npyu BO3AeCTBUM crHycouaanbHbix konebanuil (12—15 kone-

GaHnit) Ha KOHTPOJTIbHBIX YAaCTOTaX, MPU 3TOM:
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- YCKOpEeHWe B LIeHTPEe MacCbi NPUBOAA He [OMKHO NpesbillaTh 8g,

- MakcuMmanbHoe (MMKOBOE) YCKOPEHVE Ha naTpybkax apMaTypbl HE AOMKHO NPeBbi-
WwaTh 3Ha4YeHWiA, ykasaHHbIX B Tabnuue 1;

- BPeMs BbIZIEPKKA Ha KaXK4O KOHTPONbHOW YacToTe B COOTBETCTBUM ¢ Tabnuuel 1.
Tabnuuyal

KoHTponbHasa MakcumansHas amnnzmyp,a Bpemsi BbigepKKy Ha Kaxgon
vacrota f, 'y ycKopeHus, M/C KOHTPOJIbHOW YacToTe, ¢

53 2,8g
6,6 3.7g
8,0
10,7

13,4 4,8g oT 15 8o 20
16,0
21,3
26,6
32,0

dopmMa ¥ ANUTENLHOCTb CUHYCOMAAnbHbLIX KonieGaHuii, NPOMOSYNUPOBaHHBIX Nepuo-
[AMYECKUM UMMYNBECOM NpUBeAeHa Ha puUcyHke 1.
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PucyHok 1 — dopma 1 AnuTenbHOCTb CUHYCouAanbHbIX konebaHwii Ha yacToTe
f=5,3 'y, NPOMOAYNIMPOBAHHBIX NEPUOANMECKUM UMMYIILCOM

B npouecce wCMLITAHUA Ha KaXOOA  KOHTPOSIbHOW  4actoTe npoBepsioT
paboTocnocobHOCTL apMaTypbl nyTeM HapaboTkM OAHOMO LMKNA «OTKPLITO — 3aKpbITO»
(npuBogHOlW apmaTypbl, a Takke o6paTHON U NPefOoXPaHUTENbLHON apmaTtypsbl), pu 3TOM
NPOBOAST OLIEHKY TEXHWYECKOTO COCTOSHUSt apMaTypbl B HacTi BbISIBIEHUS NOBPEXAEHUN,

NpUBOAALLMX K HapylLeHuio ee paBoTocnocobHoCTU:
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- HanMuusa MexaHn4yeckux NOBPEXAESHUA U TPELLUH;

- Hanu4uA ocnabneHnit BUHTOBLIX COBANHEHUI U KPEIIeHWiA,

- chukcaums NOoXKHbIX cpabaTbiBaHMii, BKIIOUYEHUA ¥ OTKIIOMEHWIA anekTponpusoaa,
NHeBMO~-, r’MaponpyuBoaa, 3NEeKTPOMarHuTos n Ap.;

- HeBbINONHEHUEe (HYHKUMM «OTKPLITO — 3aKPbITO» BCAEACTBUE 3aKNUHUBAHUA
NOABWXHbIX HacTen.

9.2.5.3 MNocne nposefeHus UCTbITAHUA NMPOBOAAT KOHTPONbHbIE nposepku no 9.1.3.5.

ApMaTypy CHMTAIOT BbiepaBLuel UCMbITaHUA Ha CeiCMOCTOMKOCTL Npu:

- NONOXMUTENLHLIX PE3yNbTaTaX KOHTPOSbLHLIX MPOBEPOK;

- NONOXUTENbHOW OLEHKE TEXHUYECKOro COCTOSIHUSE apMaTypbl NOCNe OKOHYaHUs Uc-

nblTaHui,

9.3 Metoauka MCNbITAHUW HA CEHCMOCTOMKOCTb MpPU  BO3JAEACTBUM
CUHycouaansHOM BuOpauuu ¢ yvyetom tpebomanui MOCT 30546.1 (ans apmaryphl,
ycTaHaBnUBAaeMOM Ha MarucTpanbHbIX Tpy6onpoBoaax)

9.3.1 UenbitaHna npoBoasT npu ycnosum 3aganns Tpebosannii B UTT unn T3.

9.3.2 UcnblTaHns Ha CECMOCTOMKOCTb NPOBOAAT NPU BO3AESNCTBUM CUHYCOMAANBHOM
subpauuu B guanasoHe YactoT oT 5 go 33 Iy Ha MaKCUManbHBIX 3HAYEHUSIX IKBUBAMEHT-
HbIX amnMTYA YCKOPEHWiA, ASACTBYIOLMX Ha apMaTypy B rOPU3OHTaNIbHOM HanpasneHun B
COOTBETCTBNM CO CMEKTPOM BO3AENCTBUSA, NPUBEASHHOM Ha PUCYHKe 2.

W

2.5 aic?

a2

/

Ansromeryna
yexoperna 4 , mic?

(=

10 15 20 25 30
Qactota f,Iy

h

PucyHok 2 — 3aBNCUMOCTL MakcumManbHON aMinuTYAbl YCKOPEHUS OT YacToThl
cuHycouaanbHoi subpauun (CnexTp Bo3aeincTeUsA) NPy ropusoHTanLHOM
HanpasneHuu Bo3AencTenA ANa ypoBHA ceiicMuiHocTy 9 6ansos no LUKa-
ne MSK-64 npu ycraHoBke apmaTypbl Ha HYNIeBO OTMETKe

9.3.3 3HauyeHnss MaKCUManbHbIX aMIIUTYA YCKOPEHWA Ans APYruX YpOBHER cecMuy-
HOCTW 1 YPOBHEN YCTaHOBKM Haf HYNeBOi OTMETKON OnpefensioT nyTeM YMHOXEHUS YCKo-
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peHuiA, onpeaeneHHbIX No pucyHkam 2 u 3, Ha koadpuLMeHTH!, NpuBeAeHHble B Tabnuuax
112 TOCT 30546.1.
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PucyHok 3 — O606LeHHbIN CeKkTp OTBETAa NpU FTOPU3OHTaNbHOM HanpaBneHun
BO3AEVCTBUA ANA YpoBHA celicMuyHocTn 9 Gannos no wkane MSK-64
NPy YCTaHOBKe apMaTypbl Ha HyNeBoil oTMeTKe

9.3.4 MNpu ob6HapyxeHun pe3oHaHCHBIX YacToT B Ananasoxe vactot ot 5 no 33 'y go-
NOSIHATENBHO NPOBOAAT UCMBITAHUA Ha KaXG0M PEe30HaHCHON YacToTe B TEHEHUE HEe MeHee
15 ¢ npu joCTUHKEHUN Ha apmaType 3HaYEeHUIt MaKkcMManbHbIX OTBETHBLIX aMINUTYL yoKope-
HWiA, HE HUXE NPUBEAEHHBIX Ha PUCYHKE 3, C yUYETOM CRefyloLX XapakTepucTuK, ykasaH-
Heix B TY nnu T3:

- ypoBeHb celicMuyHocTu (Bann);

- BENUUMHa OTHOCUTENbHOro Aemnduposanua (norapudmnyeckoro AekpeMeHTa Ko-
nebaHui) — 4.

Bns apmatypbl BenuuuHa norapucMuyeckoro aekpemeHTta konebanuini no Tabnu-
ue 2.1 HM-031-01 6 =2 %.

9.3.5 BenuuuHy 9KBMBaNEHTHOrO MaKCMMaInbHOTO YCKOpPEHUs, LENCTBYIOLWEro Ha
BNEMEHTLI KOHCTPYKUUM apMaTypbl, B BEPTUKANbHOM HanpasiieH NpusnuMaloT pasHoii 0,7
OT BEMUYMHBI YCKOPEHUST AN rOPU30HTaNbHOTO BO3AENCTBUS.

9.3.6 WcnbitaHus NpoBOASNT NpW OAHOBPEMEHHOM BMOpaLMOHHOM BO3AENCTBUM B
TpEX B3aUMHO NeprneHAVKYnNspHbIX HanpasneHusx. [lonyckaetcs npoBOAUTL UCMbITAHWA
rooyepenHo Npu AeWCTBUM MaKCUMasbHOW aMMnUTYAbl YCKOPEHUS B KaXKLOM U3 TpeX B3a-
WUMHO NepneHAVKYNSPHBIX HanpaBieHuid.

9.3.7 Mopsanok npoBeAeHUs1 UCTbITaHWIA:

- onpepfeneHne coBCTBEHHBIX (PE30HAHCHBIX) 4acToT KonebaHuii,
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- UCNbITAHKS Ha CEeMCMOCTONKOCTL npu AeficTBUM BUOPaLIMOHHBIX HAarpy3oK, UMUTUPYIO-
wnx MP3.

9.3.8 lNMocrne OKOHYaHWA MUCMbITAHW HA CEMCMOCTOUKOCTb NMPOBOAAT KOHTPOMbHbIE
nposepku no 9.1.3.5.

9.3.9 ApmaTypy CuMTaloT BbiAepXKaBLUed UCNbITaHUSA Ha CEUCMOCTORKOCTL Npu:

- NONOXUTENBHBIX PE3YINbTATaX KOHTPOJIbHLIX NPOBEPOK;

- NPV MONOXUTENBLHON OUEHKE TEXHUMECKOTO COCTOSHUS apMaTyphbl NOCREe OKOHYaHus

MCnbiTaHWUNA.

9.4 MeToauka MCNbLITAHMIA NO onpeferieHnio coGCTBEHHbIX 4acTOT KonebaHwmiA
apmatypbl yAapHbiM BO3feHcTBUEeM

9.4.1 MeToauka ocHOBaHa Ha 3KCNEPUMEHTaNbHOM onpeaeneHun cobCTBEHHBIX Yac-
TOT KonebaHnil apMaTypbl NPU cnexTpanbHOM aHanmae COBCTBEHHBIX MEXaHUYECKUX Korie-
6aHuii, Bo3byxaaemMbixX UMMynbCHbIM (BUGpoyaapHLIM) Bo3aeicTauem.

9.4.2 Mepen npoBeAeHUEM UCnbITaHUIA NPOBOAAT NpeasapuTesbHbIA noadop u onpo-
BosaHne cpencTs BO3BYXASHUA — yAApHOro MONOTKA, NPOKNaAKN, a Taioke cunbl BO3AEHCT-
BUS U MECTa COCPEefOTOMEHUS YAApOB.

CoueTaHue mMecTa yapa v cocTaensaowwmx yaapa (BennymHa yaapHOro BO3AencTems,
marepuvar, TOALWMHA U XECTKOCTb NPOKNadku), [OMKHb obecneunBaTh YBEPEHHbI U cTa-
OUNbHBIA OTKAVK apMaTypbl U JOCTOBEPHYIO perucTpauuio BubpoyaapHbix curHanos Heob-
XOAUMOW aMnUTYAbl U ANUTENbLHOCTY, BO3OYXAaeMbIX apMaTypoil.

9.4.3 BubpoyaapHoe Bo3feiicTBUE cCO3fAlOT NPV yAape METanMYECKUM MOSIOTKOM
yepes NPOMEXYTOUHYIO NPOKNafky B 3aBUCUMOCTU OT KOHCTPYKLUMM apmatypbl: B pailoHe
npusoAa apmaTtypbl, nubo B paiioHe, 6rIM3KOM K LIEHTPY TSKECTU.

Bec monoTka, XecTKOCTb NMPOKNafKM ¥ BENUYUHY yAapHOro Bo3feicTBus nogbupaioT
aKcnepUMeHTanbHO TakuMm obpasom, 4robbl obecrneunsanoch BO3GYXaeHe cOBCTBEHHbIX
konebanuii apmatypbl.

9.4.4 BubpoygapHoe BO3AeiCTBME CO34aI0T NOOHEPERHO MO TPeM B3aUMHO NeprneH-
AVKYNAPHBIM OCAM B CrieyioLelt cucteme KOOpANHaT, CBSI3aHHOI ¢ apmaTypoil:

- 0cb X HanpasneHa no ocy NaTpyGKoB (ropU3oHTaNbLHO-NPOAONLHOE HanpasrieHue);

- ocb Y HanpasneHa NepneHanKynspHO ocu naTpybKos (ropU30oHTamNbHO-MoNEpeYHOS
HanpasreHue);

- 0Cb Z HanpaBrieHa BepTyKanbHO BBEPX BAOMb OCY apMartypbl (BEpTUKanbHOe Ha-
npaenexune).

[onyckaeTcsi OTKAOHEHVE OT Hanpaenexus BUBpoySapHOro BO3AENCTBUS — * 5°.
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9.4.5 MNo BbICOTe KOHCTPYKUUM apMatypbl ycTaHaenueaioT 4 — 6 subporpeobpasosa-
Teneit, KoTopsie NOAKMOYAIOT K BUBponameputensHomy npuGopy (subpometpy), obecneun-
BaOLEMY MHOFOKaHamNbHYI0 perucTpaumio, onepatueHyio o6paboTky n crnekTpanbHelil aHa-
13 BUOPALIMOHHBIX 1 BUBpOYAApHLIX CUTHANOB B LUMPOKOM AManasoHe YacToT U amninuTya
koneBanuit B cootBeTcTBuM ¢ TpebosaHusimu FTOCT NCO 7626-5.

Touku (MecTta) yctaHoBkY BuOponpeobpasosaTeneil BbiGupatoT B6nv3n LUeHTpa Tsxke-
CTY BbIHECEHHbIX MacC (NPUBOAHBLIX YCTPOWCTB, CTOlKW, Byrens, KpoHLUTENHa, ynpasnsio-
LMX KnanaHoB, COeAuHNTENLHBLIX TPYOOK U T.4.), ucxonsa n3 TpeboBaHuii nonyyeHus focTo-
BEpHOro U crabunsHoro oTknuka (BuBpauMoHHOro curHana) Ha BubpoyAapHoe BO3AEWNCT-
Bue. Touku (MecTa) ycTaHoBku BuGponpeobpasosareneii orosapusatoT B [TM ans kaxaoro
KOHKPETHOTO U3AENUs U YTOUHSIOT B NPOLIECCe NMPOBEAEHUS UCTbITaHWUNA.

KpenneHue apmaTypbl OCYLLECTBISIOT Ha XECTKOW MOHTa)XHON nnuTe (OCHOBaHUM) 3a
naTpy6xu unu driaHLbl NpyY NOMOLLM XOMYTOB, CTPYOLIMH, YTOMnKoB, weennepos, pebep xe-
CTKOCTH, NPU 3TOM KpenneHve (KOHCTPYKLUWA) AOIDKHO MakCUMarnbHO COOTBETCTBOBATL Kpe-
NNEeHUIo apMaTypbl B YCIOBUSIX AKCHyaTaLuu.

946 WamepeHne ByOPALMOHHLIX XapakKTEPUCTUK NPOBOAST BUOpoM3MepuTenbHbIM
npubopom (BUGPOMETPOM), B COCTAB KOTOPOIO BXOASIT criegylolme dyHKUynoHarnbHbie 6noku:

- CUHXPOHU3aLMY;

- perucTpauun BubpaunoHHOro curHana;

- aHanusa n o6paboTku BubpaumoHHoro curdana (6nok dypwe);

- OTOBpaXEeHUS U3MEPUTENBHBIX U PACYETHBIX AaHHbIX;

- BOKYMEHTUPOBaHUS Pe3yribTaTos.

9.4.7 CobcrBeHHyio yacToTy konebaHuii apmatypel onpefensioT Mo HauMmeHbLlemy
3Ha4YEHUID YacToThl COOCTBEHHbIX kKonebaHuit No ocu 4YacToT Y MaKCUManbHOMY 3HAYEHMIo
aMnnuTyAbl BUGPOYCKOPEHUs B CMEKTPE aMNiUTYAHO-YACTOTHOW XapaKTepuUCcTUKK CriekTpa
YacToT KonebaHwit.

9.4.8 PeaynbTaThl U3MepeHUil NPUBOAST B rpachuyeckom Buae:

- rpachuk 3aBUCUMOCTM yAapHbIX YCKOPEHWI OT BPEMEHU — akceneporpamma yaap-
HbIX BO3AGACTRUIA;

- rpaduK 3aBUCMMOCTM aMNNUTYAHbIX 3Ha4YeHWA BUOPOYCKOPEHUIA OT YaCTOTbI B TOY-
Kax ycTaHoBky BUuGponpeobpa3zoBaTteneit — CNEKTP Y4acToT konebaHuii.

9.4.9 B npunoxedun I” (pucyHok 1), ansa npumepa, rpusefieHa cxema yCcTaHOBKU
BubponpeoGpasoBarterneil, a Tawke ykasaHbl HANpaBreHVa HaHeceHWs yAapoB nNpu onpe-
JeneHun nepBoi coBCTBEHHON YacToThl koneBaxuil yaapHeim cnocobom knanaHa DN 450.
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B npunoxexun [1 (pucynku [.1-0.6) npuseaeHsl pesynbTathl USMEPEHUil Npu onpe-
Lenexny cobeTBeHHbIX YacToT KoneGanuii BubpoyaapHeiM Bo3gelicTarem knanasa DN 450
npu ycTaHoBke BubponpeobpasoBaTteneil B Touke 4, ykasaHHol Ha pucyHke .1 (npurnoxe-
Hue IN): akceneporpaMmma yaapHbIX BO3AENCTBUNA U cnekTp cOBCTBEHHBIX YacToT konebaHuii.

Ha rpacbukax pucyrkos 1.2, [1.4 v [1.6 nepsaa (HaumeHbluas) cobeTBeHHasn vactoTta
KonebaHuli aBnseTcs Hanbonee BoIPAXEHHON (BO3MOXHbIe nomexu, umeroiue B 3—4 pasa
MEHbLUYIO amMNUTYAY B HU3KOYACTOTHOI obnacT no 4acToTHOW ocy, BO BHUMaHKE He Npu-
HUManuco).

9.5 MeToauKa UCMbITAHUIA HA CEMCMOCTOMKOCTL CTaTUUECKUM METOA0M

9.5.1 CratuHeckyio Harpysky (ycunue) npuknaaplsaloT K apMaTtype B Fopu3oHTanboHOn
NAOCKOCTN B HaNpaBneHun, Ana kotoporo BbiNo onpegeneHo HaumeHbluee 3HaueHue cob-
CTBEHHOI YacToThl korebanuil,

9.5.2 Ecnn HaumeHbiuas (nepsas) coGCTBEHHLIX 4acToTa konebaWwit apmaTypbi
f> 33 I'y, To ucnbiTaHUs Ha CEMCMOCTONKOCTL Npu uMuTaumm feicteua MP3 pgonyckaetes
NPOBOANTL METO/AOM CTATUMECKOrO HarpyXXeHusl B crieayiolleM nopsigke:

- 3aKpenuTb apMartypy Ha MOHTaXHOW nnuTe (OCHOBaHWM) 3a LUTaTHbie MecTa Kpen-
neHus, oBecneumB MECTKOCTb KPenmeHuss MakcuMansHO NpUOHIMKEHHYIO K KpenneHuio ap-
MaTyphl B YCINOBUSIX SKCRnyaTauuy;

- B MCMBITYEMYIO apMaTypy nofatb BOAY (BO3AYX) AasneHnem, pasHbiM pabodemy Py

- 3aKpbITb apMaTypy KpyTALLMM MOMEHTOM M, ykasanHbim B NM (TY);

- B UEHTP BbIHECEHHBLIX MacC apMaTypb! NPUNOXUTL U 3athUKCUPOBaTL CTaTUHECKYIo
Harpysky (cuny) Fi, H, BennuunHy KoTopoii paccunTeIBalOT no dopmyne

Fi21,1-FK, Q)

rae F-BbiHeceHHas macca, Kr;
2 2 >
K=va“+b® —koadpuumeHT pesynbTUpYIOLLEro BoaaeicTeuns;

a=3g — yckopeHue, AEACTBYIOLEE HA apMaTypy B rOpv3OHTaNLHOM Hanpaerne-
HUM npu ceiicmudeckom Bosgeictsum no HIM-068-05 (2.5.4.5) u
FOCT 31901 (5.6.5.3);

b=2g — ycKopeHue, [eiiCTByiOLee Ha apMaTypy B BEPTUKArIbHOM HanpasrieHuu
npu celicmuyeckom BosfeicTBuM no HM-068-05 (2.54.5) wu
FOCT 31901 (5.6.5.3);
- NpoBeCcTU HapaboTKy TPEX LUKIMOB KOTKPLITO — 3aKpLITO» OT NpUBOAaA.
9.5.3 Ycunue (ukcuposaHHas Harpyska) NpuknafbiBaloT B TEYEHUE BpeEMEHU, Heob-
XOAMMOTO [NSl U3BMEPEHUSA 3TOTO YCUnusi ¥ Nposepkn paboTocnocobHOCTU apMaTyphl.
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9.5.4 lNpu HapaboTke LMKIOB CreayeT KOHTPONMPOBAaTh: AaBREHUe UCTILITATENLHON
cpepbl B Kophyce, Bpemsi cpabatbiBaHns U paboTy cUrHann3aTopoB KpaiHUX NONIOXKEHWIA.

9.5.5 B npouecce npunoXeHuss CTaTUYECKON Harpysku (cunsl) crnegyeT nNpoBOAUTH
OLIGHKY TEXHWYEeCKOr0 COCTOSIHMA apmaTypbl B 4acTu  BbISIBMEHUS MOBPEXOEeHWIA,
nNpuUBOASALLMX K HapyLUeHuio ee paboTtocnocobHocTy:

- HanMuyus Mexanu4ecKuxX NoBPeXAEeHUIA ¥ TPELLMH;

- Hanuuus ocrnabnexuii BUHTOBBLIX COBAMHEHUI 1 KPenneHui;

- chukcaumss NOXHbIX cpabaTtbiBaHUli, BKAIOYEHMIA U OTKIIOYEHUIA BNeKTponpusofaa,
MHEBMO, - FMAPONPUBOAA, SNEKTPOMAarHUToB U Ap.;

- HEBbLINONHEHWE (DYHKLMU «OTKPLITO — 33KPLITO» BCNEACTBUE 3aKNUHUBAHUA Nof-
BUKHBIX YacTei.

9.5.6 Mocne oKoH4aHUs UcnbITaHWi NPOBOAST KOHTPONbHLIE nposepku no 9.1.3.5.

9.5.7 Apmartypy cuMTaloT BbifepxasLluell UCNbITaHUsA Ha CeCMOCTONKOCTb!

- NPY NONOXUTENbHBIX Pe3yrbTaTtax KOHTPONbHbLIX NPOBEPOK;

- IPY MONOXMUTENbBHOW OLEHKE TEXHUMECKOTO COCTOSHUSE apMaTypbl OCHAEe OKOHYaHUs!
UCHLITaHNA.

9.5.8 B npunoxenun I' (pucyHok I.2), ans npumepa, npyBegeHa cxema npunoxeHnus
yeunua (cTaTuyeckoi Harpysku) npu nposefieHuu ucneitaHnit knanaHa DN 450 Ha celicmo-
CTOMKOCTb CTATU4ECKMM METOLOM.

10 TpeGoBaHusA K MCNbITaTeribHOMY OGOpPyAOBaHUIO U CpepcTBam

U3MepeHuin

10.1 MapameTpbl CPEACTB U3MEPEHNS U UCTLITATENbHBLIX CTEHAOB AOMMKHLI COOTBET-
CTBOBaThL NapaMeTpamM, yKasaHHbIM B nacnoprax unv T/ Ha 3T1o o6opyaosaHue.

VcnbitatenbHeie cTeHabl U ucnbiTatensHoe obopyacBaHne AomKHb! ObiTh aTTecToBa-
Hbl B cooTBeTCTBUM C TpeboaHusammu FTOCT P 8.568.

10.2 pn BCEX BUAaX UCMbITARUIA CrieQyeT NPUMEHN\TbL CPefcTBa USMEpPEeHus, uMeto-
e geificTBylolme kneiima no [2] niwnu geiicteyowe JOKYMeHTb! (CBUAETENLCTBA O NO-
BepKe, CBUAETENLCTBA 0 kanubpoeke u T1.4.).

10.3 CpepnctBa nsmepeHus, npuMeHsieMble Npy UCNbITAHWAX, AorKHbI obecneunBaTtb
3apaHHbte B MM (TY) norpelHoCTV U3MepeHunli KOHTPONUPYEMbIX NapaMeTpos.

MorpelHocTs M3MEpEeHNit BENWYUH HE [OMKHA NPEBLILLAaThL CNeayoLmMX 3HaYeHUN:

— aMIUTUTYLE NEPEMELLUEHMS . ..ottt vttt er n e e e ene s e ni s naaae e +5%

— AMITUTYAR YOKOPEHMS . . oottt ittt ettt et iae e e ie e e ens +5%
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11 OchbopmneHue pe3ynbLTaTOB UCMLITAHUIA

11.1 Ons oBpaboTkn pesynLTaToOB UCMLITAHUIA NPUMEHEHUe creunanbHbIX MeToauK
He TpebyeTcs.

11.2 Mo pesynbTataM ucnbiTaHU odopMnAT npotokon. PekomeHgyemas copma
npoToKona npusepeHa B npunoxeHun E.
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MpunoxeHune A
(cnipaBoYHoOE)

MepeyeHb ¥ TeXHUYECKUE XapaKTePUCTUKU IIEKTPOANHAMUYECKUX
U 3neKTporuApaBiuyecKuX YCTaHOBOK (BUOPOCTEHAOB)
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OxoHuaHue Tabnuups A.1

TexHuyeckue XapakrepucTuku

Makcy-
Haume- Marnb- BLITAN- BoCnpo-
HoBaHue | OBosHaue- Haa | auana- | kuBaio- ;%yaz_- gj:ﬁ::b') nsBoau- .
yCTaHoB- Hue amnnu-| soH | was eﬂ- nnavcbop- moe enB-| AAPEC NpegnpuaTIi
KW CcTeHla TyAa |4acTorT, HOCTB bt P pPaLuoH-
(crenpa) yckope-| Ty cuna, T ’ M‘ HoOe BO3-
Hwﬂé H nencreue
m/c
3 OTYM «LHUUMALL
2 % s 141070,
Z5 8  |MockoBckas 061acTb,
55| aray £ Ir. Kopones,
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MNMpunoxeHue b
(cnpaBo4Hoe)

Mpumepbl KpenseHuil apMaTypbl K nnatdopme Bubpocrenaa

B.1 MpuHuunuansHas cxema ycTaHOBKY U KpenneHus K nnaropme OQHOKOMNOHEHT-

HOro BuBpoCTEHAa 3aTBOPa AMCKOBOTO C 3MEKTPONPUBOLOM NpuBeaeHa Ha pucyHke B.1.
5

_JL—J

ll 1\1\1

1 — nnarchopma BuBpocTeHAR; 2 — KpenexHbie Nnaxky; 3 — nepexofHas pama,
4 — 3aTBop; 5 —~ TOUKU ycTaHoBkM BUBponpeobpasosarenei; 6 ~ nepexoaHble driaHLpbl

Pucyrok b.1 — lNMprHUMnuanbHasa cxema yCTaHoBKM 1 KpenneHus K nnartgopme
OHOKOMMOHEHTHOTO BUGpOCTEHJa 3aTBOPa AUCKOBOrO € 3N1EKTPONPUBOAOM
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B.2 Mpumepbl BapMaHToB KpenneHus apMmatypbl K nnartgopmam BubpocTeHga npuse-
ZAeHbl Ha pucyHkax B.2 u B.3.

a) YCTaHOBOUHOE NOMOoXeH1e apMaTypbl NPUBOLOM BBEDX,
KpenneHve apMaTypbl K naTthopMe ¢ MOMOLLBIO YIIOBbLIX ONop

g
[ o0\

7 =
Y T g e o P 2 R P

6) YCTAaHOBOYHOE MOMOXEHUEe apMaTyphl NPY PACTIONOXEHMN NPMBOAA NapannenbHo nnaTgopme,
KpenneHne apmarypsl K niaThopMe ¢ NOMOLULIO YITIOBBIX ONop

B) YCTaHOBOYHOE MONOXKEHUE apMaTypbl NPy PacronoXeHuy NpuMBoaa napannensHo nnardopme,
KpenneHue apmarypbl K nrarhopme 3a MaricTpanbHbie (hnaHLbl Kopryca

1, 2, 3, 4 — mecTa (TouKu) ycTaHoBku BuGponpeobpasosartenei;
5 — ucnniTyemoe usfienue; 6 — yrnosbie onopky; 7 — nrattopma subpocrenaa

PucyHok B.2 — Mpumepe! BapuaHTOB YCTAHOBKY ¥ KPENNEHUsl apMaTyphbl K nnardopme
O[JHOKOMMOHEHTHOro BUBpoCcTEHAA
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1 — ucnbiTyemoe usgenue; 2 — yriosbie onopbl; 3 — Wryuep AnA nogauv cpeabl;
4 — TOYKN yCTaHOBKM BUBpOnpeoGpasosaTenei;
5 — weennep, npueapusaemMbiii k nnatdopme creHaa; 6 — nnardopma creHaa

PucyHok B.3 — Kpennexue apmaTypb! k nnatdopMe TPexXKoMnoHeHTHOro subpocteHna
Tuna B-3x-100 ¢ ykasaHvem mect (Touek) ycTaHoBKU BUubponpeobpasosaTenei
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Mpunoxexnne B
(cnpaBo4Hoe)

Cxema YCTaHOBKU U KpenrieHus apMmatypbl

B.1 MNpuHumnuansHas cxema yCTaHOBKUA U Kpennenus Ha nnardgopmy subpocteHaa
3aaswxku DN 1200 ¢ snektponprsoaoM.

Liglk Fr774

/oo

1 — nnaTtchopma BuGPOCTEHAA; 2 — CTPONL! ANA NOABEIUUBaHUS NNaTOPMLI BMECTE C 3a-
ABUXKON; 3 — 3aaBWKKa; 4 — nnuTa; 5 — onopbl; 6 — pebpo KeCTKOCTY; 7 ~ LINUITBKY;
8 — wryLep Ans nogauu cpeabl

PucyHok B.1 — lMNpuHumnuansHas cxema YCTaHOBKU M KpenneHus K nnarcopme
OByXKoMmnoHeHTHoro subpoctexaa saaswkku DN 1200
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Mpunoxexue I
(pekomeHpyemoe)

[pumep ycraHoBku knanaHa DN 450
MpPY UCTbITAHUYN Ha CECMOCTONKOCTL CTAaTUYECKUM METO0M

.1 Cxema ycraHosku BuSponpeobpasoBaTeneil U HanpasfieHUs] HAHeCeHUs YAapoB
npu onpegenexun cobCTBeHHbIX YacToT yAapHbLIM METO/JOM NpMBEAEHa Ha pucyHke .1,

7

1, 2, 3, 4, 5 ~ mecTa (TouKn) ycTaHosku BubponpeobpasosaTenei;
6 — knanak; 7 — MOHTaXHas nnuTa
- — HanpasfieHue HaHeCeHUs YAapoB

PueyHok .1 — Cxema ycTaHoBku BuGponpeobpasoBaTeneii v HanpasnexHne
HaHEeCceHWs y[apoB npu onpeaeneHun coBCTBEHHbLIX 4acToT
konebaHwii knanaHa DN 450
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.2 Cxema npuroXeHWs yCUnus npu ucnbiTaHUM Ha CENCMOCTOMKOCTb CTaTUHECKUM
MEeToAOM npuBedeHa Ha pucyHke IN.2.

NE

/\

1 — MOHTaXHas nnuTa; 2 — Krnanax; 3 — 1poc; 4 — auHamomeTp; 5 — ruaporpece;
6 — cTolKa ¢ ynopamu; 7 ~ Maccus

PucyHok I'.2 — Cxema npunoXeHuns ycunusi npy UcnbITaHnun Ha CeNCMOCTONKOCTb
cTaTvdeckum meTtonom knanaHa DN 450
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Mpunoxenue [
(cnpasoyHoe)

AkceneporpaMmMbl yAapHbIX BO3AeACTBUNA U
CreKTpbl YacToT KonebaHuii, nonyvyeHHbIe NPYU UCTIbITAHUU
KknanaHa DN 450 BuGpoygapHbim BozAecTBMEM
.1 Mecra (Touku) ycraHosku subponpeobpasosateneit Ha knanad DN 450 ykasanbl
Ha pucyHke .1 (npunoxeHue IN).

DWop o

S

©

&

IS

AMnnutyna yRapHOro YCKOPERHs A, wic?
I iR

170 180 190 200 210 220 230 240 250 260 270
Bpens 7, Mmc

PucyHok [1.1 — Ock OY. Touka 4. Akceneporpamma yAapHOro Bo3iefcTaus

0.12

Il
(=3
@

o
®

Amnnuryaa subpoycxoperus A, mic?

— u g T

0 100 200 30 400 500 600 700 80 500 1000
Yacrora f, Tix
Pucynok 1.2 — Ocb OY. Touxa 4. CnexTp vacrot konebaHuii
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AmnmaTyga yaapuore yexopenus A, mic?

450 20 40 490 500 st 520 530 540 550
Bpenz £, mc

Pucynok 1.3 — Ocb OX. Touka 4. AkceneporpaMmma yaapHoro BO3AencTens

016

Ammnuryaa subpoycxoperns 4, mic?

100 200 300 400 500 600 700 800 900 1000
Yacroraf, T

PucyHok [1.4 —~ Ocb OX. Touka 4. Cnekrp YactoT konebaHuii
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MpunoxeHue E
(pekomeHpyemoe)

®opma npoToKona UcnbITaHUM

YTBEPXIAIO
®.N.0.

(nara)

NMPOTOKOI/ Ne

UCHbITaHW Ha CellCMOCTOMKOCTb
obo3HaueHue ¥ HauveHoBaHue usgenus

1 Llenb ncnbitaHunii

yenb NpoBOAUMbBIX UCTIbITAHKNA, 33434y, peliaeMbie B npoyecce nenbiTaHui

2 O6BbexT ucnbiTaHni

HanmeHoBaHne N3genns, HoMep HYepTexa, TeXHUYECKUe XapakrepucTku

HaspaHue JOKYMeHTa, B COOTBETCTBUU C KOTOPbIM NPOBOAAT UCTIbITAHUA

3 MecTo npoBefeHuUs ucnoiTaHuh

HasBaHue NPefnpuaTus,

cBUAETeNnbCTBO 06 akKpeauTaLny, HAMMEHOBaHKe UCTILITATENLHOIO CTeHAa U cepTrudmnKaTh

4 YcrioBus npoBefeHNst UCTIbITaHWI:

- TEMAEpaTypa oKpyXKawLlero Bosgyxa — °C;
- OTHOCUTENbHAs BNAXHOCTb BO3ayXa — %;
- aTmocdepHoe fAasrieHne — klMa.

5 MSTPOHOFVNECKOS obecnevyeHne ucnoiTaHuia

npuBopbl, NPUMEHSIEMbIE MPY UCTIBITAHMUSIX,

HOMEPa CBUASTENbCTE O NoBepke

6 Pesynbrathl UcnbiTaHnui

BENNYUHBL, BbIBNEHHbIE B NPOLECce UCTbITaHui coBCTBEHHbIX

(pe30HaHCHbIX) HYacToT, YPOBHU (aMNNUTYAb!) YCKOPEHMIA, NONMy4YeHHbIe Ha anemMeHTax

KOHCTPYKUMW U3AEnna Npu BO3ASNCTBUY B TPEX B3AMMHO NEPrneHANKYNAPHbIX HanpasneHusax
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7 MepeyeHb nedekTos, 06HaPYXEHHBIX NPU UCTILITaHNAX

Onucatue MpuHaTbie Mepbl
ObosHaveHne AHanus npuimH p P
nsaenuns OBHapYHOHHLIX BO3HUKHOBEHUA fedekTa Mo yCTpaHenmto
nedexron nedexra

8 3ameuaHus 1 pekoMeHgauum

nepeyeHt 3aMeyaHmnil, BLIABNEHHbIX B NpoLecce UCHbITaHnii,

pekomeraatuu o HEOBXOAUMOCTH JONONHUTENbBHBIX UCTIbITaHUIA UK NOBTOPHBIX UCTIBITAHWIA

9 3aknouerne

Mopnucu

BbIBOAbI 0 PE3yNbTaTam UCNbITaHui

AONKHOCTL

AOMKHOCTb

AOSMKHOCTL

nu4Haa nognuce

pacwmcposka nognucy

nu4yHas noanuchb

pacwmposka nognucu

nndHas noanuch

41
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Bubnuorpadus

[1] WEEE 382-2006 TpeboBaHus Kk npuBofam AN CUCTEM Ge3onacHOCTH sAEpHbIX
. (IEEE 382-2006) snektpocraHuuii. (Qualification of Safety-Related Actuators for
Nuclear Power Generating Stations)

[2] NP 50.2.006-94 TocynapcTBeHHas cucTema obecneveHusi efuHCTBa USMepeHui.
MopsiAoK NpoBefeHNs NOBEePKU CPEACTB UMepeHus
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Nucr perucrpauuu W3MEeHEeHMN

Nam.

Homepa nuctos (cTpa-

HUU)
wame- | 3ame- HOBbIX
HEH-~ HEH-
HbiX HbIX

Bcero
nvcToB
(cTpanuy)
B [OKYM.

Ne
LIOKYM.

Bxopsiuun
Ne
ConpoBoau-
TEeNbHOro
LOKYMEHTa
v pata

Moan.

[ara
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leHepanbHbIi gupekrop ‘W B.M.Obigpiakun

3amecTuTenb reHepanbHOro AupekTopa —
rNIaBHbI KOHCTPYKTOP

B.A.Topenos

3amecTuTens reHepanbHOro aupekTopa —
AVPEKTOp No Hay4HoN u akcnepTHol paGoTte

10.U1.TapackeB

3amecTurens AWMPEKTOpa M0 KOHCTPyMpoBa-

HWIO 1 3KCNNyaTauumu apmaTypst AC .B.llnpses

3amecTuTens AUPEKTopa Nno Hay4Hoii paboTte (ﬁ C.H.LOyHaesckuin

HauanbHuk oTaena TexHuyeckux pac4eTos

Ne 118 _—" A.AMepTeHKoB
WenonHurenu:
HavanbHuk oTaena skcnepTussl, AWarHoCTUKY,

UCTBITaHWA, rMAPaBNVYecKUX CCrenoBaHnin ‘ /

1 pacyeToB apmatypbl Ne 153 ﬁ/ M&"’ M.UN.Cunnsuna
Benywuii uHXXeHep no UcnbITaHusM )

oTAENa 3KCNEPTU3bI, ANArHOCTUKN, UCTILITAHWUIA, y /?/

rmapasnuuecknx WUccriefoBaHuii U pacyeToB /éf

apmatypbl Ne 153 E.AXamos
COIMACOBAHO

Mpencepatens TK 259 Q—j//%’“l/ M.W.Bnacos
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COMACOBAHO:

OAO «lMeH3TsXNIpOMapMaTypa»
Pykosogutens UJ1 B.B.JomHUH
on. nucbmo 6/Homepa

«11 » nioHs 2015 r.

AO «AneKCUHCKUIA 3aBOJ TAXENOMN NPOMbILINEHHON| apMaTypbi»
naBHbIit HXEHEpP B.B.MonkoBHuKOB

Mucbmo Ne MK-3/3-187

« 17 » nions1 2015 1.

MKTU «AtomapmnpoekT»

3amecTutens QUpeKTopa — FnaBHbI KOHCTPYKTOP A.®.Jbicues
Mucemo Ne 297

« 07 » mioHs 2015 r.

3A0 «3BHepromaiu (Yexos) — Y33M»
"'naBHbIA KOHCTPYKTOP B.A.3ap0MHbli
Mucbmo Ne 51311/186

« 13 » miona 2015 .

«Hay4Ho-npoMbIUIeHHaa accouualusa apMmaTypocTpouTenei»
WcnonHuTenbHblit gupekTop N.T.Tep-MaTteocsHy

Mvcbmo NeVIi-066

«29 » man 2015 .

000 «CamapaBonromMatu»
'naBHbIN UHXEHEpP B.M.Yconsues

Mucbmo B/Homepa
« 11 » noHs2015 .

OAO «HWMK O3IM»

3amecTuTenb reHepansHoro gupekTopa H.W.Masnos
Mucbmo Ne HIM-1186/2 o1a.2

« 30 » nioHst 2015 r.

AO «HWL] ASC»

Hupexrop O.A.lWopcTos
Mucemo Ne03-1324-066

« 16 » HOAbps 2015 r.
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