HOPMGTI’IBHO—METOAM‘IECKI’IE AOKYMEHTbI

YTBEPXOEHbI
nocrtaHoBneHnem [naBHOro
rocy4apCTBEHHOrO CaHUTapHOro
Bpada Poccuiickon degepaumm
ot 18.01.2010 1. Ne 3

vrnennyeckmne TpeboBaHnAa K pasmeLLeHUIo
M 3KCnayaTtauun ycKoputenein anekTpoHoB ¢ 3Hepruein go 100 MaB

CaHuTapHble NpaBuna 1 HOpMaTVBbl
CanlnuH 2.6.1.2573-10

I. O6nacTb NnpumeHeHus

1.1. HacToswme caHuTapHble npaBuna n HopMaTuBbl per-
nameHTupyloT TpeboBaHnsa k obecnedyeHnto pagmaLoHHON
©e30nacHOCTU HaceneHust 1 nepcoHana npu Ucnosb30BaHUN
ycKkopuTenemn anekTpoHoB ¢ aHepruent Ao 100 MaB.

1.2. CaHuTapHble npaBuna pa3paboTaHbl C y4eTOM Tpe-
6oBaHuin CaHlNluH 2.6.1.2523-09 "Hopmbl pagnaumoHHon Ge-
3onacHoctn (HPB-99/2009)" (3apernctpupoBaHbl B MUHUCTEP-
ctBe toctuummn Poccuiickon ®epepaunn 14 asrycra 2009 r.,
peructpaumnoHHbin Ne 14534).

1.3. CaHuTapHble npaBuna pacnpocTpaHsTCs Ha Bce
TUMbl yCKOpUTENen anekTpoHoB ¢ aHepruen go 100 MaB, uc-
nonb3yembiX B pagnaLuoOHHOW TEXHOMNOrMM, cTepunmaaumm,
ny4yeBON Tepanuu 1 ans apyrux Lenen.

1.4. CaHnTapHble NpaBura He pacnpoCTPaHSTCA Ha yC-
TAHOBKM C YCKOPUTENSIMU 3MEKTPOHOB Af1st JOCMOTpa TpaHC-
MOPTHBIX CPEACTB M KpyrnHorabapuTHbIX FPy30B M HecTauuo-
HapHble 0edeKTOCKOMbI C YCKOPUTENSAMMW 3NIEKTPOHOB.

1.5. TpeboBaHMAMM HACTOALLMX CaHUTapHbIX NpaBun 4os-
XKHbl PYKOBOACTBOBATbLCS BCE HOpMANYECKME NnLa, OCYyLLECTB-
nsoLLmMe NPOEKTUPOBaHNE, KOHCTPYMPOBaHWE, NPOU3BOACTBO,
peanusauuio, pasmeLLleHne, aKcniyaTaumto, PEMOHT U obcry-
KMBaHWE YCKOPUTENEN 3NEKTPOHOB, @ TaKKe opraHbl UCMOS-
HWUTENBHON BMacTy, OCYyLLECTBMSALME Haa3op 3a cobrnoae-
HVYeM paguauMoHHON GesonacHocTu npu obpalleHun ¢ Tex-
HOTFEHHbIMW UCTOYHMKAMWN MOHU3NPYIOLLErO U3MYYEeHUS.

Il. O6wume nonoxeHusa

2.1. Mpu paboTe yckoputensi OCHOBHbIMU (hakTopamu pa-
OMauMOHHOM OMacHOCTU SIBNSIKOTCS:

- BbIBEAEHHbIN 13 YCKOPUTENS My4OK YCKOPEHHbLIX 3MEeKT-
POHOB;

- TOPMO3HOE M3IyYeHne, BO3HMKaloLLEee Npy B3auMoaen-
CTBUW YCKOPEHHbIX 3NIEKTPOHOB C MULLEHBIO, ArIiEMEHTaMu yc-
KOpWTENS, a Takke KOHCTPYKUMOHHBIMU U OpYrMMU MaTtepua-
namun B paboyen kamepe (npoenypHon);

- (POTOHENTPOHBI, BO3HUKAIOLLME NPU B3aNMOOENCTBUM Bbl-
COKO3HEPreTU4eCKOro TOPMO3HOTO M3My4YeHUs C SApaMu BELLLECTB
MWLLIEHW, SIEMEHTOB YCKOPUTENSI U OKpYXKatoLLEen cpeabl;

- Apyrvie Buabl MOHW3VPYHOLLIErO N3MyYEHNS, BO3HUKAIOLLLErO
npy B3aMMOAENCTBMUN INEKTPOHOB U TOPMO3HOMO U3My4YeHus
C si4pamMu BELLECTB OKpYXKatoLLeln cpeapbl;

- CHUMaeMoe pafMoaKTUBHOE 3arpsi3HeHVe pabouyelt ka-
Mepbl yckopuTenst (MOMELLEHNST YCKOPUTENST), BO3HMKaOLLEe
B pe3ynbrate akTuBauuu Nbiny, METANNoB, NCNapeHns akTu-

BMPOBaHHbIX MaTepnanos MULLEHW U APYIUX Y3MOB yCKopUTe-
NS NoA AeNcTBMEeM Myyka 3MeKTPOHOB, NPOBedEeHNs paava-
LIMOHHbIX NPOLECCOB.

pagnoakTUBHblE rasbl 1 aspo3onu, obpasytowmecs npu
06ny4YeHMn KOMMOHEHTOB BO34yXa U BELLECTB, MOCTYNatoLLmMX
B Hero 13 obrnyyaemMbix O6HEKTOB, @ TaKkke U3 akTUBMPYEMOA
BOAbl, OXNaXKAAOLLEW Y3rbl YCKOPUTENS;

- HencnonbL3yeMoe PEHTTEHOBCKOE M3MyYeHne OT BbICOKO-
BOSILTHOW 3MEKTPOHHOM annapaTypbl yCKOpUTEns.

2.2. MNpun paboTe yckopuTens UMET MECTO TakkKe U Apy-
rMe dpusmnyeckme n xummyeckne akTopbl ONacHOCTU:

- TennosblgeneHne ot obopyaoBaHNA U KOMMYHUKaLWIA;

- O30H ¥ OKMCMbI a30Ta, obpasytoLimecs B pesysnbrare pa-
Avonusa Bosayxa nop OeViCTBMEM MOHWU3UPYIOLLEro M3nyye-
HUS yckopuTens;

- AMEKTPOMarHWTHblE NOISt BbICOKUX U CBEPXBbLICOKMX Yac-
TOT, co3daBaeMble CMCTEMaMMN NUTaHWS ycKopuTenen;

- LWWyM, co3faBaeMbln annapaTtypow yckopuTenen;

- TOKCUYECKME BeLLEeCTBa, BblAensaoLmecs npu obnyveHmn
pasnuyHbIX BELLECTB;

- BbICOKOE HanpsikeHue;

- NMOCTOSIHHbIE 3MEKTPUYECKME N MarHUTHbIE Mons;

- OTKpbITblE ABWXYLUMECH 3nemMeHTbl 000pyaoBaHus, mMa-
LUMH N MEXaHU3MOB.

2.3. B 3aBMCMOCTY OT 3HEPIrUM YCKOPEHHDBIX SNIEKTPOHOB,
YCKOPUTENMN 3NEeKTPOHOB NOAPAa3aAensioTcs Ha ABe rpynmbi:

| rpynna — yckoputenu ¢ MakcMmarnbHOW SHepruen ycko-
PEHHbIX 3NeKTPoHOB He Gonee 10 MaB. Mpu Takow aHeprum
3MeKTPOHOB (hoTosiAepHbIe peakLym BO3MOXHbI fWLb C OT-
AenbHbIMW 130TONaMu, U HaBedeHHast akTUBHOCTb OKpPYXato-
Len cpefbl NMpakTUYECKU He NPeacTaBnseT OnacHoOCTW Ans
300pOBbS NtOAEN.

Il rpynna — yckoputenu ¢ MakCUMaribHOW 3Hepruen ycko-
peHHbIX anekTpoHoB bonee 10 MaB, Ho He Gonee 100 MaB. B
3TOM cnyyae oTosaepHble peakLuym BO3MOXHbI C 60MbLUMH-
CTBOM M30TONMNOB, N Hen3bexHa akT1BaLWsA 3NEMEHTOB KOHCT-
pyKUuMM yckopuTens u Bosgyxa npu pabote yckoputensi.

PaguaunoHHble 06beKTbl C YCKOPUTENAMU 3NEKTPOHOB,
3HEPrus KOTopbix He npesbiwaet 10 MaB, vnu ¢ meanumnHe-
KUMW YCKOPUTENSMMN SNIEKTPOHOB, HEPris KOTOPbIX He mpe-
BbllaeT 25 MaB, cnegyet oTHocuTb K |V kateropun noteHun-
anbHOW pagnauMOoHHON ONacHOCTU, a C YCKOPUTENAMU SMeKT-
poHoB GornbLuen aHeprumn — K Il kateropun.

2.4. MNpoekTupoBaHne yckoputenen n PY Y3I gomkHo
NpOBOAUTLCA OpraHM3aumeit, MMEKLLEN NMLEH3NIO Ha NPOeK-
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TUPOBaHWE FEHEPUPYIOLLUX NCTOYHUKOB MOHM3MPYIOLLETO M3-
nyyeHus.

2.5. MNpoeKTnpoBaHWe pagnaunoHHbIX MeQULMHCKMX ycTa-
HOBOK C yckopuTensMu anektpoHoB (PMY Y3I1) u opraHusa-
Lms paboT C HAMM JOIMKHbI OCYLLECTBNATLCA TakuM 06pasomM,
4YTOObI OTKa3 OAHOIO U3 KOMMOHEHTOB YCKOpUTENS OBHapyxu-
Barncs HesameqIUTENbHO, C TeM, YTODbl CBECTU K MUHUMYMY
noboe HesannaHMpoBaHHOE MeauLMHCKoe obrydeHve naum-
€HTOB, B TOM 4uClie 1 B pesynbraTe OLMOKM nepcoHana.

2.6. Ha ctaguu npoektupoBaHus yckoputens Il rpynnbl
crefyeT paccMOTpeTb BOMPOC O HEOOXOAMMOCTU OYUCTKM
BOAbIl, NPeAHa3Ha4YeHHOW ANS OXNaXAeHNa OTAENbHbIX Y3/10B
YCKOpUTENS, C LENbO CHWKEHNS YPOBHEN HaBEAEHHOW akTuB-
HOCTU COAepXKaLUMXcs B HEN NpuMecen.

2.7. TexHnyeckas JOKYMeHTauus Ha yckoputenb unu PY
YOIl pomkHa copepxaTb criegytoLlyto MHdopmaLmio, Heobxo-
AMMyto ANns pa3paboTkn NpoekTa pasmeLLeHnst YyCKoOpUTens:

— MakcumarnbHoe TennoBblaeneHne ot obopyaoBaHusa u
KOMMYHUKaLWIA;

— BO3MOXHOCTb 06pa3oBaHusi BpeAHbIX rasos;

— MakcumarbHble YPOBHMW 3MEKTPOMAarHUTHbIX MOfen, co-
3aaBaeMblX 0bopyaoBaHVEM yCcKopuUTens;

— MaKkcMMmarbHbI YPOBEHb LLYMOB, CO34aBaeMbIx 06opy-
[OBaHUEM YCKOPUTENS;

— TpeboBaHUs aNeKTpu4ecKon 6e3onacHoCTy;

— XapaKTEePUCTUKN CUCTEMbl BOAOOXMaXAEHWS;

— MOHTaXHbI€ CXEMbI YCTAHOBKW BIOKVPYIOLLUX YCTPONCTB
Ha BXxoAe B pabouyto kamepy (MpoLenypHyH);

— CXeMy COefVHEeHW Ans CBETOBbIX MHAMKATOPOB;

— CXeMy W pasmepbl PasnuyHbIX KaHamnos;

— XapakTEPUCTUKN MYYKOB U3MYYEHNUS U NOMOXEHNS NCTOM-
HVKa M3nyyeHus;

— onuncaHne BO3MOXHbIX aBapuii U Mep Mo X npeaynpex-
OEHWIO 1 OTPaHNYEHNIO NX NOCNEACTBUN;

— OnpederneHne Kateropun noTeHumnansHON pagnaumnoH-
HOW onacHocTn obbekTa ¢ yckoputenem unu PY Y3IT;

— TpeboBaHMS K pa3MeLLEeHNI0 YCKOpUTEns;

— pekoMeHAyeMYIo CXeMy pasMeLLeHnst yCKopuTens ¢ Ton-
LMHaMN pagnauyioHHON 3aLumnThbl.

TexHnyeckas [OKyMeHTauus Ha yckoputenb u PY YOI
[OOIMKHa UMETb CaHUTAPHO-3MUAEMMONOrMYeCcKoe 3aKnioveHne
deaeparnbHbIX OPraHOB UCMOMHUTENBHON BNACTW, YNOMHOMO-
YEHHbIX OCYLUECTBNSATb rOCYAapCTBEHHbIM CaHUTapHO-anuae-
MUOMOrMYecknii Haasop.

2.8. B TexHu4eckomn okyMeHTauun Ha yckoputens Il rpyn-
Mbl A4OMMKHA ObITb NpUBEOEHa XapaKTePUCTVKa UCNONb3yeMbIX
KOHCTPYKLIMOHHbBIX MaTepuarnos, KOTOpble MOryT akTUBUPO-
BaTbCA B Mnpouecce 0bnyvyeHunsi, BKIOYaOLWAsa 3MEeMEHTHbIV
COCTaB 3TWX MaTepuarnos.

2.9. K ncnonb3oBaHutio Ha Tepputopum Poccuickon de-
Aepauuun gonyckatotca yckoputenu u PY Y3J1, B Tom uncne
MEAMLIMHCKOro Ha3HayYeHus, MMetoLe caHMTapHO-anNMaeMu-
onornyeckoe 3aknoveHne deaepasnbHbIX OPraHoB UCMOSTHU-
TENbHON BMacTU, YNOMHOMOYEHHbIX OCYLLECTBATL rocyaap-
CTBEHHbIN CaHWUTapHO-3MMAEMUONIOrMYECKMIN Haa30p.

2.10. OBpaLleHne ¢ yCKoOpUTENsMU 3IEKTPOHOB (MPOek-
TUpPOBaHWe, KOHCTPYMpOBaHWe, NMPOU3BOACTBO, peanunsawus,
pa3mMellieHre, aKcnyaTauus, TexHM4eckoe obcnyxuBaHue,
XpaHeHvie 1 yTUnu3aumusi yCKopuTenew aneKkTPoOHOB, NPOeKTU-
poBaHWe, KOHCTPYMPOBAHWNE, U3rOTOBMEHME N JKCnyaTaums
CpPeAcTB paauauMoHHON 3awuTbl) Ha TeppuTopun Poccuiic-

kon ®defepaummn paspeliaeTcs TOMbKO MPU Hanmuuuu nuueH-
3UN Ha OEeATENbHOCTb, CBA3AHHYO C UCTOMHUKAMU MOHU3UPY-
IOLLEro U3Ny4YeHusi (reHepupytoLwmmu).

2.11. MNocTaBka opraHu3auusam yckoputenein n PY YOIl
NpoV3BOAMTCS MO 3aKas-3asiBKaMm.

2.12. Yckoputenb, PY Y31 n nomeLLeHns, B KOTOPbIX OHU
pasMeLLaloTes, 4O Havana aKkcnnyatauum AOmKHbl ObiTe Npu-
HATbI B SKCMNyaTauuio B yCTaHOBNEHHOM nopsiake. Mpu npu-
eMKe NpoBoanTCsl NpoBepka 3EKTUBHOCTU paanaLMOHHON
3aLNThl YCKOPUTENS, YCTaHABNMBaAETCS] COOTBETCTBUE MPUHU-
Maemoro obwekTa (yckoputens, PY Y3Jl, BcnoMmoratensHoro
o6opyaoBaHus, NOMELLEHWI, B KOTOPbIX OHW pa3MeLLeHbl)
TEXHUYECKOW JOKYMEHTaLUN, MPOEKTY pasmeLleHns n Tpedo-
BaHWsIM OENCTBYHOLLMX HOPM W MPaBwusl, HA OCHOBE Yero npu-
H/MaETCsl peLUeHNe O BO3MOXHOCTM 3KCMyaTaumMm obbekTa
N ONpenensieTcsl paspeLleHHbIi pexnm paboTel yckopuTens.

2.13. o Havana aKkcnnyaTtauumn yCKopuTens, C y4eToMm
NPOBOAUMBIX HA HEM paboT, aAMUHUCTPALNS 3KCNIyaTupyto-
LLen opraHunsaumm obsisaHa paspaboTaTb nraH MeponpuUsaTUn
no 3awmTe paboTHUKOB (NepcoHana) u HaceneHus ot paguna-
LIMOHHOW aBapuun 1 €& nocneacTsui.

2.14. K paboTe Ha yckopuTene gonycKarTes nuua He Mo-
noxe 18 net, He UMetoLLE MEANLIMHCKUX NPOTUBOMNOKa3aHui,
OTHECEHHbIE NMPUKa30M PYKOBOAUTENS OpraHn3auunn K KaTero-
puvn nepcoHana rpynnbl A, npoweawmne obyyeHne no npasu-
nam paboTbl Ha yckopuTerne v no pagnauvoHHon 6esonacHo-
CTK, @ TaKkke MHCTPYKTaXx No paguaunoHHon 6esonacHoCcTu.

2.15. XKeHWuHbl OOMKHBI 0CBOGOXAAaTbCs OT paboThbl Ha
yCKOpUTENE, CBSA3aHHON C BO3OENCTBUEM MOHU3MPYHOLLIMX W3-
nyYeHui, Ha BeCb nepuog 6epeMeHHOCTM 1 rpPyaHOro BeKap-
MInMBaHNs pebeHka.

2.16. Jonyck k paboTe nuu, BPEMEHHO NpUBMEKaeMbIX K
paboTe Ha yckopuTene, OCyLLECTBRSIETCA B NOpsiAKe, onucaH-
HoM B n. 2.14.

2.17. Ha HapyxHow nosepxHocTu PY Y3IT ¢ nHausuayans-
HOM (MECTHOI) 3aLLMTON, Ha HAPY>XHOM MOBEPXHOCTU 3aLLMUTHI,
[OBepen CTauMoHapHON YCTaHOBKM, Ha rpaHuLe paavaLoHHO-
OMacHoW 30Hbl AOMKHbl YCTAHABNUBATLCS 3HAKW paguaumoH-
HOW ONacHOCTW.

2.18. [locTyn nuu, He CBA3aHHbIX HEMOCPEACTBEHHO C pa-
6oTOl Ha yckopuTene, B MynbTOBYH, @ Takke B pagnauMoHHO-
OMacHyo 30HY, JOIMKEH ObITb pernaMeHT1poBaH.

2.19. MNeproamyHocTb 1 06bEM paboT MO TEXHUYECKOMY
obcnyxumBaHuo yckoputens unu PY Y3J1 npoussogaTca B
COOTBETCTBUM C TEXHUYECKOW OOKYMEHTALMEN opraHu3auum-
N3roToBUTENS M 06ecnevnBaloTcs agMUHUCTPALMEN YUPEX-
OeHns, aKkcnnyatupytoLero yckoputens unu PY Y3II. Mepen
BkrtoyeHvem PMY YOI gomkHa npoBOaUTLCS NpOBeEpKa ero
MCMPaBHOCTM NyTEM KOHTPOMNsA paboynx napameTpos.

Ill. Tpe6boBaHua K pa3melyeHNIO ycKopuTenemn

3.1. PaamelleHne cTaumoHapHbIx yckoputenen n PY YOIl
[OOMKHO NPOM3BOANTLCSA B COOTBETCTBMU C MPOEKTOM, UMEID-
LLUMM CaHUTapHO-3NNAEMMUONOrMYECKOE 3aKMHYEHNE OpraHu-
3aummn (CTPYKTYpHOro noApasfeneHus) deaepanbHbIX opra-
HOB WUCMOJSTHWUTENBLHOW BNacTh, YNOTHOMOYEHHOW OCyLLecTB-
NSATb rOCYAapCTBEHHbIA CaHUTapHO-3NUAEMUNONOTUYECKUIA
Haz30p 3a aKcnnyaTupyoLLen opraHusauvei. B npoekTe gon-
XKEH cofepXXaTbCs NepeveHb BO3MOXKHBIX paguaLMOHHbIX aBa-
puii, 0BOCHOBaHWe KaTeropum NoTeHUManbHom pagmauoHHON
OMNacHOCTU YCKOpPUTENS.
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Banpewaetca pasmelweHue yckoputenei n PY Y3l B
XUNbIX 30aHNAX U OETCKUX YUPEXOEHNAX.

3.2. PY Y31 ¢ yckoputensmu | rpynnbl MOryT pacnonararbesi:

- PY YOIl ¢ uHauBuayanebHON 3almToli — B NMPOU3BOACTBEH-
HOM MOMELLEHNN UM Ha NPOMBILLMEHHON nrnowaake (npy 3Tom
[OMKHbI ObITb OMpeaeneHb! rpaHunLbl paayiaLyOHHO-OMNACHbIX 30H);

- cTauuoHapHble PY Y3J1 — B cneumansHOM MOMELLEHNM,
obecneymBaroLLeM pagnaLnoHHyto 6esonacHocTb npu pabo-
Te C HUMY;

- nepeawxHble PY YOIl — Ha TpaHCNOpTHOM CpeacTse, B
NpPOV3BOACTBEHHOM MOMELLEHWM U HA NPOMBILLIIEHHON NMo-
wagke npu obecneyeHun TpeboBaHWU pagmalnoHHon 6e3o-
nacHoCTV Npu paboTe C HUMK;

- PMY YOIl B oTA€NbHOM 3a4aHUW, OTAENbHOM Kpbine 3aa-
HUST U NPUCTPOIKE.

Mpu aTOM BO BCeEX Crnyyasix paguauMoHHas 3aluTa ycKo-
putens unu PY YOI gormkHa ob6ecneunBaTth BbINOMHEHME Tpe-
6osaHui HPB-99/2009.

3.3. YckopuTens |l rpynnbl JOMKeH pa3meLlatbesi B OTAeNb-
HOM 30aHUM UNK OTAENBbHOM Kpbine 30aHus.

3.4. 3anpelyaeTca Ucnonb3oBaHWe NMOMELLEeHUA YCKopU-
Tena Onsd Apyrvx uenen.

3.5. lMomeLLeHnsa ycKopUTens, TEXHONOrMYECKN CBA3aHHbIE
C €ero aKcnnyartauuen, cnegyeT pasMellatb B €4MHOM KOMM-
nekce. CoctaB, KONMMYECTBO U pa3Mepbl NOMELLEHNI onpeae-
NAOTCA Ha CTaguu NPOEKTUPOBaHNSA U 3aBUCHAT OT HasHade-
HUS 1 TPYNnbl ycKopuTensl, obbema 1 xapakTepa BbIMOSHsIe-
MbIX paborT.

3.6. B yupexaeHun, rge yckopuTernb UCMofb3yeTcs B CTa-
LUMOHapPHbIX YCNOBUSAX, AOIMKHbI ObITb NPeayCMOTPEHb! cre-
aylolye nomeLleHns:

- paboyasi kamepa, COOTBETCTBYIOLLAA TpeboBaHNAM Tex-
HUYEeCKON AOKYMEHTaumu Ha yckopuTenb unu PY YOIl n obec-
neynBatoLLiast BO3MOXHOCTb Ge3onacHoro nposeaeHus pabor;

- npouenypHasa anst yckopuTenen MeouuMHCKOro HasHa-
YeHus, COOTBETCTBYIOLLAs TpeboBaHNAM TEXHUYECKOW [OKY-
MeHTaLuM Ha ycKopuTenb, niowaabto He meHee 40 m?

- NynsTOBasi, COOTBETCTBYOLLAs TPeOOBaHNAM TEXHUYECKON
[OKYMEHTaLUMKU Ha YCKOpUTENb, Niowaabo He MeHee 15 m?;

- BCoMoraTernbHble NMoMeLLeHusi, Heobxoaumble Ans obec-
neyeHnst paboTbl YCKOPUTENS U OCYLLIECTBIEHNS TEXHONOMMYeC-
KOro mpouecca, cocTaB, pa3mep 1 0bopyaoBaHne KOTopbIX Or-
pedensieTca xapakTepoM NPOBOAMMBIX Ha yckopuTene paboT u
TpeboBaHUAMY TEXHUHYECKON AOKYMEHTaLUUM Ha YCKOpUTErb.

3.7. Mpwu pasmeLleHunmn yckoputens Il rpynnbl 4OMKHO ObITh
npesycMOTPEHO Hanmyme ropsiyero U XoriogHoro BoAoCHab-
XEHWs, AyLIEeBON U MecTa (MOMeLLEHNs) ONst XpaHeHUs 1 ne-
peodeBaHnsa CpPeacTB MHAMBMAOYaNbHOW 3alinThbl, HEOOXoam-
MbIX AN MPOBEAEHUS PEMOHTHO-MPOMUNaKTUYECKUX N aBa-
pUHBIX paboT. MNpu pasMelleHnn yckopuTenen ¢ aHepruen
YCKOPEHHbIX 3M1eKTPOHOB 6onee 25 MaB gomkHo 6bITe Aonos-
HUTENbHO NPeayCMOTPEHO MOMELLEHUE AN YMbIBarbHUKA C
NOKTEBBIM W HOXHbBIM BKMHOYEHUEM BOAbI.

3.8. B criydae Heo6xoaMMOCTV HEMOCPEACTBEHHOIO HabMHo-
OeHunsa 3a paboTow yckoputens (npoueccom obnyyeHus) cne-
AyeTt npegycMmaTpuBaTh YCTPOMCTBO CMOTPOBOMO OKHa U (Mrnn)
NPUMEHEHNE TENEBU3UOHHOWN YCTAHOBKN.

3.9. MNomeLleHus ansa pasmeLLeHnst 06opynoBaHust ycKopuTe-
ns, TPeOyIOLLME YCUMEHHBIX HYDKHUX NEPEKPBITUN U (pyHOAMEH-
Ta, KaK NpaBuIo, pacronarakoTcs Ha NepBOM UMK LIOKONBHOM 3Ta-
»ax nvbo B NoABarnibHOM MOMELLEHWN (HVXKE YPOBHS 3eMin).

3.10. Ecnn yactb 060pyA0BaHMSA YCKOPUTENS UMK YCTPOW-
cTBa, obecneunBaroLLMeasn ero HopMmarbeHy paboTy, pacnona-
raeTcsi B NMOMELLEHU HENOCPEACTBEHHO Mo MoroM pabouyen
Kamepbl, BXOZ, B 9TO MOMELLEHNE JOMMKEH OCYLLECTBMSTHCA
yepes cneunarnbHbIA oK, PacrionoXeHHbIn B paboyelt kame-
pe, NMbo [OMmMKeH MMETb BNMOKMPOBKM, CUHXPOHWU3NPOBAaHHbIE
¢ GriokmpoBKamMmn Ha Bxofe B paboyyto kamepy.

3.11. Tpn McnonbL3oBaHUN NEPEABKHONO ycKopuTens B
NPon3BOACTBEHHOM MOMELLEHNM (Llexe) ero nynsT ynpaene-
HUS1 JOIMKEH YCTaHaBMNMBATLCS OTAENbHO OT Grioka muanyyare-
NS Ha paccTosiHuK, obecneynBatoLiem 6e3onacHble YCrnoBus
Tpyda nepcoHana. [ns 3awmtbl nepcoHana cnegyeT nprvme-
HATb TaKke 3aluTHble KabuHbl. MapkupoBka pagnauMoHHO-
ONacHOM 30Hbl MPOU3BOAUTCA B COOTBETCTBUM C M. 2.17 Ha-
CTOSILLIUX CaHUTapHbIX NPaBuIl C NPUMEHEHNEM BPEMEHHbIX
NEPEHOCHBIX OrpaXkAEHWA U YCTaHOBKOW 3HaKOB pauaLiMoH-
HOW OMacHOCTU U NpeaynpexaarLLmMx Haanucen.

3.12. B mecTax nocTosiHHOro npebbiBaHWSA nepcoHana
(nyneToBas, BCroMoraTernbHble MOMELLEHNS) OOMKHO ObITb
npeaycMOTPEHO €CTECTBEHHOE U UCKYCCTBEHHOE OCBELLIEHME.

3.13. CTteHbl 1 noTtonok paboyein kamepsbl (MpoLeaypHOro
nomeLleHust) yckoputens |l rpynnbl cnegyeT okpalumBaTtb Mac-
TNSIHOM KpacKoW Unv NokpbIiBaTh criabo-copounpyowmmm Mate-
punanamu. K otgenke paboyen kamepbl (NpoLegypHOro nove-
LeHust) yckoputens | rpynnel cneumanbHble TpeboBaHuUst He
npeabaABNSoTCS.

3.14. Mon paboyei kamepbl (MPOLEAYPHOrO NOMELLEHMS)
yckoputens |l rpynnel cnegyet nokpbiBaTe cnabo-copbupyto-
LWMMKU MaTepuanamMu.

3.15. lNon B nomeLLeHnsX, rae YCTaHOBINEHO BbICOKOBOSIb-
THoe obopyaoBaHMe YCKOpUTENS, criegyeT NoKpbiBaTb dreKkT-
POV30oNMPYIOLLUM MaTepuanom.

3.16. MNpwu pasmeLleHnn yckopuTenen MeavmUMHCKOro Ha-
3HaveHus (PMY Y3I1) 4ONOMHUTENBHO AOMKHbI BbIMOSHATHCS
cnepywole TpeboBaHus:

3.16.1. MMynbT ynpaBneHns MeAUUMHCKUM YCKOpUTENEM
9MEKTPOHOB AOMMKEH HaxXoaMTbCA B OTAEMbHOM MOMELLEHUN
(nynstoBoWw).

3.16.2. Bxoa B npouenypHyto OOMmKeH ObiTb OpraHu3oBaH
Yepes NyrbLTOBYH B MOJIE 3pEHNS onepaTopa.

3.16.3. Ha Bxoge B npoLeaypHyto JOMmKHa ObITb yCTaHOB-
neHa aBepb. Ecnn aBepb ABNSeTCs YacTbio CTauMOHapHOM
pafnaLMoOHHON 3alMThl U HYXXOAeTCa B 3MeKTponpuBoae, To
B Crly4ae OTKIOYEHMS NuUTatoLLen ceTn AoMKHa ObITb Npeayc-
MOTPEHa BO3MOXHOCTb B M0G0 MOMEHT OTKPbITh BEPL BPYY-
HYIO U3HYTPY U CHapYXW.

3.16.4. BkntoyeHne nyyka usny4eHust JOMKHO ObiTb BO3-
MOXXHO TONbKO M3 KOMHaTbI YNpaBreHus Npu 3aKpbITON ABEpU
B MpOLEaypHYH0.

3.16.5. Ha PMY Y3J1 4onxHo 6bITb NpeaycMOTPEHO ABYX-
CTOPOHHEE MEPErOBOPHOE YCTPOWCTBO AMNS CBSA3U C NauueH-
TOM BO Bpemsi npoLeaypbl 06rnyyeHus.

3.16.6. [1n1a KOHTPOMSA NOMOXKEHU NaumMeHTa BO Bpems ne-
YeHWs B NpoLiedypHOW AOMmKHA ObITb NpegycMoTpeHa cuctema
BMAeoHabnoaeHns, No3BoNsioLLLasa onepaTopy crneauTe 3a na-
LMEHTOM C NynbTa ynpaeneHns obnyyeHnem npu nobom nosno-
XXEHUM paguauMoHHON FroMNoBKM 1 CTONa Ans naumeHTa.

3.16.7. B npouenypHoi OOMKHO ObITb NPeaycMOTPEHO
NCKYCCTBEHHOE OCBELLEHNE NMOHWKEHHOTO YPOBHS B Npefe-
nax 5-20 nk ans paboTbl C NPMMEHEHNEM ONTUYECKUX LieH-
TpaTopoB.
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3.16.8. B npouenypHOn AOMKHO ObITb NPeayCcMOTPEHO
aBapuiiHoe OocBeLLeHne OT aBTOHOMHOMO UCTOYHUKA AMEKTPO-
nuTaHus.

3.16.9. Ha atane npoekTupoBaHusi JOMKHO ObITb Npeayc-
MOTPEHO Ferko AocTynHoe GesonacHoe ANns MCMoNb30BaHWA
1 yxoga MecTo AN XpaHeHUs: Npucnocobnerunii Ang nyyYesom
Tepanun, Taknx Kak NOACTaBKU ANsi CMEHHbIX CPeAcTB dop-
MWPOBaHUS NyyKa M3NyYeHns, NpPUcnocobneHns Ansa yknagku
1 chukcaumm GonbLHOro Ha crorne.

IV. Tpe6oBaHus K paguayMoHHON 3awmTe

4.1. PagnaunoHHas 3awuta yckoputensi (TOMeLLeHui, B
KOTOPbIX PacrnonoXeH YCKopWUTenb) JOMKHA M3roTaBnmMBaTbCs
13 matepvanoB, Hanbonee ahdeKTUBHO ocnabnsoLmx nep-
BMYHOE 3MEKTPOHHOE MNM TOPMO3HOE M3fyyeHune, obecneym-
BaIOLLMX HAUMEHbLLNI BbIXOA BTOPUYHOIO U3My4eHNUs (TOPMO3-
HOro, HEUTPOHHOIO U Ap.) N aPdeKTUBHOE MX ocrnabneHuve.

4.2. PagnaumnoHHasi 3aLumuta oT BCEX BUOOB MOHM3MPYIOLLETO
U3ry4YeHuns, BO3HMKatoLLEero npy pabote yckoputens, AOMmKHa
MPOEKTMPOBATLCA TakMM 06pa3oM, YTOObl CyMMapHble rofoBble
adpeKTBHbIE [03bl 0OMYYEHNs NepcoHana u HaceneHus He
npeBbIlany BENWYuH, pernameHtTupyemoix HPB-99/2009
(20 m3B/rog ons nepcoHana rpynnel A, 5 m3e/roa Ansa nepco-
Hana rpynnbl B 1 1 M3s/rog Ans nuy, 13 Hacenenns). MNpy aTom
criegyet yunTbiBaTb MakcMMarbHoe Bpemsi paboTbl yekopuTens
B TeYeHne roga 1 BBOAMTb KO3hULUMEHT 3anaca, paBHbIn 2.

4.3. lNpoekTnpoBaHe paguvaunoHHON 3aLlLuUTbl YCKOpUTe-
NA NPOM3BOANTCA UCXOAS U3 NPUBEAEHHBIX B MPUNOXEHUN 2
MPOEKTHbIX BEMUYMH MOLLYHOCTM [03bl U3MYYEHUS C YY4ETOM
Ha3Ha4YeHus MOMELLLEHUIN YCKOPUTENS U CMEXHBIX MOMELLIEHUN],
KaTeropum obnyyaemMbix L 1 AMTENbHOCTM 00nyyeHus. Mpu
NPOEKTUPOBaHUN PaAMALMOHHON 3alLMThl YYUTBIBAIOT TakkKe
napameTpbl MOMs U3MYYEeHUs YCKOPUTENS, 3HAYEHNST KOTOPbIX
OOMKHbI ObITb NPUBEAEHbI B TEXHUYECKON JOKYMEHTauun Ha
yckopuTtenb. K HUM oTHocATcs:

- MakcuMarnbHas SHeprus YCKOPEHHbIX 3NEKTPOHOB;

- MakcuMasbHbIA TOK MyyKa SNeKTPOHOB (MOTOK 3MEKTPo-
HOB WNW MNOTHOCTb MOTOKa 3MEKTPOHOB);

- reoMeTpuyecKkme pasmepbl NMons U HanpasneHve nyyka
N3nyvenns;

- MOLLHOCTb [03bl U3Mly4EHUst Ha YCTaHOBIIEHHOM PacCTo-
SHWW OT BbIBOOHOTO OKHA YCKOPUTENS;

- MakcumMarnbHasi MPOJOIKUTENBHOCTL PaboTbl ycKopuTe-
Na B pexvme U3fyyYeHust 3a CMeHy M 3a rof ANt pasnnyHbIX
3HEPruii 1 TOKOB MyYKa;

- 3alLMTHbIE CBOMCTBA UHAMBMAYAIbHON 3aLUMTbI YCKOPU-
Tensa (Npu ee Hanuyum).

Mpu npoekTpoBaHUM pagnaLMOHHON 3aLLMTbl B 3aBUCK-
MOCTM OT BMAa YCKOpWUTENs MOryT UCMONb30BaTbCs U Apyrue
napameTpbl NONst U3My4YeHus: yckopuTens.

PacyeT pagnauMoHHOW 3alumMTbl YCKOPUTENS MPOBOAMTCA
B COOTBETCTBUM C NpuioxeHnem 1.

4.4. Tlpn NpoeKkTMpoBaHUM UHAMBUAYaNbHON pagnaumoH-
HOWM 3aLLUTbl YCKOPUTENS U3 TSHKEMbIX MaTepuarnos (CBUHeL,
Bonbdpam 1 Ap.) peKoMeHAyeTcs NpeayCcMOTpeTb pa3MeLLie-
HWe nepen H1UMU 3KPaAHOB U3 NErkMX MaTepuanos (amtoMUHUIA
M T.N.) UM obnuUOoBKY TakMmy Matepuanamu NoBepXHOCTU
KOHCTPYKLMIA BHYTPU paboyert kamepbl Ansi CHWKEHUI BbIXO-
[a TOPMO3HOTO M3MNyYeHUs.

4.5. Tpu NpoeKkTUpoBaHUM MHAMBUOYaANbHON PaanaLmoH-
HOW 3aLLMTbl YCKOPUTENS], COCTOSILLEN U3 OTAENbHbIX ChEMHBbIX

3aLmTHBIX BrIoKoB, HeO6XxoAMMO NpegycMaTpuBaTh creuymnarns-
Hble GNOKMPOBKU, UCKMOYaKOLWMe BO3MOXHOCTb BKITHOYEHUS
yCKOpUTENs B CrlyyYae HenpaBWIIbHON YCTaHOBKM Takux GroKoB.

4.6. Bce npoembl, KOMMYHUKALMOHHbIE U TEXHOMOTNYEC-
Kne KaHanbl B pagnauvoHHON 3aluuTe JOMKHbI ObITb Crpoek-
TUPOBaHbI N U3rOTOBMEHbI TakMM 06pa3om, 4Tobbl obecneun-
Banacb pagvaumoHHas 6e30nacHOCTb AN COOTBETCTBYOLLMX
NMOMELLEHUIA YCKOPUTENS.

4.7. KoHcTpykumsi Bxofda B pabouyto kamepy (npouenyp-
Hyl0) gormkHa obecneumBaTb 3aLUTY NPUMbIKAKOLWMUX K HEMY
nomelleHuii (nabupuHT ¢ OBepbio, 3aluMTHas ABepb U T.4.).
Bxopa AormkeH pacnonararbcs B MECTax C HAUMEHbLLIMMM YPOB-
HAMU U3rny4yeHus B paboyen kamepe (npoLesypHon).

4.8. B Tex cnyyasix, korga B paboyen kamepe umeetcs
BTOpas ABepb (Hanpumep, B AedeKTockonuyeckon nabopa-
TOpWUM ANSA NoAavn U3LAEenuin Ha NpocBevMBaHve), Heobxoan-
MO Takke npegycmaTpuBatb ee 3aluTy U BrIoKMpPOBKY.

4.9. KoHCTpyKUmMs yckopuTens AoskHa obecneyvsath 3a-
LUMTY NOAEN OT BbICOKOYACTOTHBIX U CBEPXBLICOKOYACTOTHbIX
AMNEeKTPOMAarHUTHbIX MOMeN, a Takke OT MOCTOSHHBIX ANeKTpU-
YECKUX 1 MarHUTHbIX MOMen.

4.10. B KOHCTPYKUMM BNOKOB C MCTOMHUKAMW HEWCTONb3Y-
€MOr0 PEHTIEHOBCKOIO M3My4eHnst AOMKHbI ObITb NpeaycmoT-
PeHbl pagnaunoHHas 3alumTa U MHble npucnocobnenns ans
3almMTbl NepcoHana (BbIBOA PyyYeK perynmpoBki U KneMMm Ans
NOAKMIOYEHUsT NPOBEPOYHBIX NPMOOPOB Ha NULUEBYIO NaHenb
6rnokoB, nokarnbHas 3aluMTa UCTOYHUKOB U3NYyYeHUs u gp.),
obecneyvBatoLLme MOLLHOCTb A03bl HEUCMOMb3YEMOro PEeHT-
reHOBCKOro m3nyyeHus B 10 cm oT noOoi JOCTYNMHOWM TOUKM KX
noBepxHocTh He 6onee 1,0 MK3B/u.

4.11. PagnaumnoHHas 3aluTa nauveHTa B pagmauyoHHON
Tepanun obecrneunBaeTca NyTeM OCTUXKEHNUS MaKCMManbHOM
nonb3bl OT PagmoNorMyecknx nNpoueayp n BCECTOPOHHEN MU-
HUMM3auMn pagnaumnoHHoro ywepba npu 6esycnoBHOM mnpe-
BOCXOACTBE Nonb3bl Haf BPeAOM. 300pOBbIe OpraHbl U TKaHW
[OSMKHBI NO BO3MOXHOCTU SKPAHMPOBATbLCA.

4.12. MNone obnyyeHuss PMY Y3J1 gomkHO ObITb nokanu-
30BaHO B 30He MiaHWpyemMoro obryyeHus Tena nauveHTa.
MoLLHOCTb [03bl U3NYYeHUs 3a NpedenaMmn 3ToW 30HbI AOSTK-
Ha yOepXXuBaTbCst Ha pa3yMHO OOCTWMKMMOM HU3KOM YPOBHE.

V. Tpe6oBaHus K BeHTUNALUU

5.1. AOMUHUCTPaLMS y4pexaeHus npu HeobXxoamMMocTu
OpraHu3yeT NpOoV3BOACTBEHHBIA KOHTPOMb 32 COAepXXaHUeM
TOKCMYECKUX U arpecCUBHbIX BELLECTB B BO3AYLUHON cpeae
NPOV3BOACTBEHHbBIX Y OPYrMX MOMELLEHUI YCKOpUTENS, KOTO-
pble obpasytoTcst npu ero pabote (He06xoaNMOCTb, O6BEM U
NopsiAoK KOHTPONS AOMKHbI ObITb OnpeaeneHs npu paspadoT-
Ke NMpoekTa YCKOpuTens), a Takke 3a UCMPaBHOCTbIO U -
(hEKTMBHOCTBIO PaboTbl BEHTUNSALMN.

5.2. Paboyasi kamepa yckopuTens (npouenypHas) AOrmKHa
ObITb 0bOpyAOBaHa NMPUTOYHO-BBITSXKHOM BEHTUMSALMEN C Me-
XaHn4eckvm nobyaeHneM, npegHasHavyeHHoW Ans yaaneHus
NpoaYKTOB pafamnonvaa Bo3ayxa v Apyrx TOKCUYECKMX BELLECTB,
obpasytoLLmXcst NPy OCYLLECTBIIEHNN paanaLMOHHbIX NpoLec-
coB (nMpunoxeHve 2). Cuctema BEHTUNALMN OOMMKHA UCKITO-
YaTb BO3MOXHOCTb MOCTYNNEHUs1 yaansemMoro nu3 paboyen Ka-
Mepbl YCKOPUTENS BO3AyXa B CMEXHbIE MOMELLEHNS.

5.3. BbITspkHbIE BEHTUNATOPLI, 06CnyxuBatLme padoune
kamepbl yckoputenen |l rpynnbl, 4OMmKHBI BbITe Oy6rnMpoBaHbI
pe3epBHbIMY BEHTUNSITOPaAMU, UMEOLLMMU NPOU3BOAUTENb-
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HOCTb He MeHee 1/3 OT OCHOBHbIX U 060PYAOBaHHLIMU YCT-
poricTBaMm AN aBTOMaTUYECKOro UX BKIOYEHWUS NP BbIXOAe
U3 CTPOS UNW HENPEABUAEHHON OCTaHOBKE OCHOBHLIX BEHTU-
naTopoB. Bpems paboTbl pe3epBHON BEHTUNALMN — 10 OKOH-
YaHMsA TEXHOMOrMYecKoro uukna (npouecca), Ho He Gornee
NoNoBVHbI paboyero AHA. 3a 9TOT CPOK AOMKHBI ObITb NPUHS-
Tbl BCE MePbl K BOCCTAHOBMEHNIO HOPMaribHOM paboTbl OCHOB-
HOW BeHTUnAuMW. [anbHenwas aKcnnyaraumns yckopuTens
[OImKHa Ha4YMHATLCS TOMBbKO NOCre MOSIHOrO BOCCTaHOBIEHUSI
1 MycKa OCHOBHOWM BEHTUNAUMKW. [INa MeOULIMHCKUX yCKopuTe-
nen pesepBHas BEHTUNSALUS He Tpebyetcs.

5.4. ins yaaneHust NpoaykToOB paavonvaa Bosayxa v opy-
MX TOKCUYECKMX BELLECTB, OOpa3syoLLMXcst Mpu paboTe ycKo-
puTens, HeobxoaMMo NpeaycMaTpmMBaTb MECTHbIM OTOOp BO3-
Oyxa 13 30Hbl AENCTBUS My4yKa, BbIBEAEHHOTO U3 BaKyyMHOW
CUCTEMbI YCKOPUTENS, U OT 06BEKTOB 00y4eHnsl, CNOCOBHbIX
BbIOENSATb TOKCUYECKME BELLECTBA.

5.5. Cuctembl BEHTUNALUM paboyrx Kamep OOMmKHbI obec-
nevymBaTh CHUXKEHNE KOHLEHTPaLMM TOKCUYECKNX BELLECTB 4O
OOMyCTUMbIX BENUYMH MOCIe OKOHYaHUs paboTbl yckopuTens
UM NO UCTEYEHWUN YCTaHaBMMBAEMOrO 3anpeTHOro nepuoaa.
YhoaneHue 3arpsi3HEHHOTO BO3[yxa [OJHKHO NMPOM3BOAMTHCSA
TOMbKO U3 paboyen Kamepbl YyCKOPUTENS, NPEANOYTUTENBHO
OT MeCT BO3MOXHOro ux obpasoBaHusi. B pabounx kamepax
Heobxoammo obecneunBatb paspexeHune He meHee 50 MMa.

[MpogomkMTenbHOCTL 3anpeTHOro nepuoda onpeaenseT-
Csl pacyeToM, MeToavKa NPOBEAEHNST KOTOPOro MpYBeAeEHa B
nNpuoXeHun 3.

5.6. BenTunaumsa npouenypHoOro nomeLleHns yckopuTenem
MELMULIMHCKOro Ha3Ha4YeHns AomkHa obecnevmBaTb CHIDKEHNE
KOHLEHTPaLMM TOKCUYECKUX BELLECTB B BO3AyXe NpoLeaypHON
00 JonycTUMbIX BENUYMH B TeYeHWe BCero nepvoga paboTbl
yckopuTens B ne4ebHom pexxume. (Hanuuve 3anpeTHoro nepu-
opa ana PMY YOIl He npegycmatpuBaeTcst). Heobxogumas
KpaTHOCTb BO34yxoobmMeHa B mpouenypHoi npu pabote ycko-
puTeENns yCTaHaBnNMBaeTCA Ha 3Tane NPOeKTUPOBaHWS, HO He
MeHee 3 No NPUTOKY U 4 NO BbITSKKE.

5.7. HeobxoanmocTb O4MCTKM BO34yxa, yoansiemoro us
paboyeit kamepbl YCKOPUTENSI, onpeaensieTcs Ha cTaamm npo-
€KTMPOBaHUSI.

5.8. BeHTUnsAuma nynstoBon 1 Opyrux noMeLleHun, Tex-
HOIMOTMYECKN CBSA3aHHbIX C 3KCMyaTauuen yCKopuTens npu
ero paboTe 1 BO BpeMs 3anpeTHOro nepuoaa, AormkHa obec-
ne4mBaTb KpPaTHOCTb BO3AyxoobMeHa 4 no npuToky u 3 no
BbITSKKE.

VI. Tpe6oBaHna K cucremam 6510KMPOBKMU
M CUrHanusauum

6.1. KoHCTpyKkumsa yckoputens gormkHa obecnevmsats BO3-
MOXHOCTb MOAKMIOYEHNS K HEMY 3IIEMEHTOB CUCTEM OroKM-
POBKM W CUTHaNM3aumu.

6.2. Cuctembl 6rOKMPOBKM MOTYT ObITb OCHOBaHbI Ha WC-
NoSb30BaHUN:

a) AaT4YMKOB J03MMETPUYECKMX NPUBOPOB, YCTAHOBMEHHbIX
B paboyen kamepe;

6) AaTUMKOB LO3UMETPUYECKMX MPUOOPOB, YCTAHOBIIEHHbIX
B NabupuHTE;

B) AaT4YMKOB, CUrHaNM3NPYOLLMX O Nofjaye BOAbI MW BO3-
Ayxa Ans oxnaxaeHus y3nos YCKOPUTENS U T.n.;

r) KOHUEBbIX BblKMoYaTenen ABepen n KHOMOK ocMoTpa
NOMELLIEHUN;

[) AaT4YMKOB NOAAYM YCKOPSIOLLErO HanpsXeHUs Ha yCKO-
putenb.

6.3. Ha Bxoge B pabouylo kamepy ycKopuTens OOSKHO
ObITb YCTAHOBMNEHO HE MeHee [ABYX MOSIHOCTbI aBTOHOMHBIX
cucTeM BNoKMpOBKU: cUCTEMA, CBA3bIBatoLLas 0bopyaoBaHue
Ha [IBEpW C yCKOpWTENeM, U CMCTEMaA, CBA3bIBAKOLLAs Mexa-
HU3M OTKpbIBaHWS ABEPU C MOLLHOCTbIO [403bl B paboyel Ka-
Mepe. Cructembl BNOKMPOBKM OOMKHbI OTBEYaTh CriedyoLum
TpeboBaHuUsIM:

— BKITIOMEHUE YCKOPUTENS OOMKHO ObITb BO3MOXHO TOMBbKO
nocre BbIMOMHEHWS NpoLeaypbl ocMoTpa paboyer kamepbl U
NabvpVHTOB C nocrefoBaTefbHbIM BKITOYEHEM PaCMONOXeEH-
HbIX Ha CTeHax OCMaTpMBaeMbIX MOMELLEHWU GNOKMPOBOK ne-
pen 3akpbiTvemM ABepu B pabouyto kamepy;

— UCKIOYaEeTCs BO3MOXHOCTb OTKpbIBaHUSI ABEpU B pabo-
Yyl0 Kamepy B pexume 0bryveHus 40 NomnyyYeHnsl CUrHanoB oT
yckoputens (0 npekpaLleHnn reHepauuy nydka uanyvyeHusi) u
OT annapaTtypbl KOHTPOIS MOLLHOCTY [403bl (O CHVDKEHUM MOLL-
HOCTK [03bl B paboyel kKamepe 40 AOMYCTUMBIX BEMUYMH);

— WUCKIMHOYAETCA BO3MOXHOCTb BKMHOYEHUSA pexrma obny-
YeHWs Npy OTKPbLITOW ABepy paboyel kKaMepbl N Npouenyp-
Houn PMY YO3IT;

— BbIKIIOYaeTCsa pexunmM o0bnyyeHns Ha yckoputene u 6ro-
KMPYeTCS BO3MOXHOCTb €ro BKIOYEHUs NMpu OTkase noboi 13
cuctem GNOKMPOBOK;

— OTKIOYAETCA pexmm obnyyeHns Ha yckopuTene npu oT-
KpbITUM ABepu B pabouyto kamepy unu B npoueaypHyto PMY Y3TT;

— OTKIII0HMAETCs pexuM obnyyeHusi Ha yckopuTene npu
BO3HUKHOBEHMUN OMACHOCTU HaHECEeHWsl MauneHTy TpaBM Noa-
BWXHbIMK YacTammn PMY Y3J1 n octaHaBnuBaloTcs Bce ABU-
xenust PMY Y3IT;

— NOBTOPHOE BKIIOYEHUE pexrmMa 0bryyeHnst OMKHO bbiTb
BO3MOXHO TOMbKO MOCMEe YCTPaHEHUS MPUYMH ero OTKIoYe-
HMS U aKTUBALMK MYCKOBOWM KHOMKM Ha MyrnbTe yrnpaBreHus;

— BXOAHas ABepb B npouenypHyto PMY Y3J1 pomkHa 6biTe
cHabxeHa OBYMS MOMHOCTbIO HE3aBMCUMbIMU Mepeknovare-
nsiMu1, cpabaTtbiBaOLLUMM NPY 3aKpbIBaHUN ABEPU U MPUBOAS-
LMK B OeNcTBUe GrnokupyoLmne yCTpONCTBa;

— opraHu3auusi cucteM ONMOKUPOBKM HE OOIMKHA NpensiT-
CTBOBaTb OTKPbITUIO BXOAHOW ABEpY B NpouenypHyto PMY YOIl
B NGO MOMEHT ANs 3BaKyaLuuuy naumneHTa unm okasaHus emy
noMoLLM B criydae HeobxoamMocTu;

— HaJeXHoe rapaHTUpoBaHue OT cO0EB 1 OTKa30B B paboTe.

Mpu GonbLUON KOHUEHTpauum 030Ha B paboyeit kamepe
BO BpeMsi paboTbl YCKOPUTENS YCTaHaBMMBaETCS LOMOJHU-
TenbHasi GrIoKMPOBKa OTKPbITUA ABEpU B pabouyto kKamepy Ha
BpeMs 3anpeTHOro nepvogaa.

6.4. Kntoy oT 3amka BXxOOHOW ABepu B pabouyto kamepy yc-
KOPUTENS OOIMKEH HAXOAUTLCA B CreLmanbHOM rHesae Ha nynb-
Te ynpasneHusi. MNpu nssneyeHnn knoya n3 rHesna yckopurtenb
JOIMKEH aBTOMaTUYeCKu BblkmoyaTecs. [py BbIHYTOM Kroye
BKJIIOYEHUE YCKOPUTENS AOIMKHO ObITb UcknodeHo. Tpebosa-
HUS J@HHOrO NyHKTa He pacnpocTpaHsTea Ha PMY YOI,

6.5. Paboyasi kamepa, 060pyaoBaHHAs MOHTXHbIMM J1t0-
Kamu, AOIMKHA UMETb CUCTEMY BNOKMPOBKM 3TUX JOKOB, K KO-
TOpOV NpenbsaBnsloTCa Te e TpeboBaHUs, YTO U K cucTeme
OnoKMPOBKU BXOOHOW ABEPU B pabouyyto kamepy.

6.6. PaboTa cuctembl GriokMpyHOLLMX YCTPONCTB MEQULIMH-
ckoro yckoputensa unu PMY Y3Jl, gatowasa paspelueHne Ha
BKITHOYEHWE U3MYYEeHUs, OOMKHa BKIoYaTb HEobXxoanMOoCTb
cpabaTtbiBaHUS MoATBEpXKAaloLWero nepeknoyaTens, npuBo-
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OVMMOTOo B JENCTBUE ONepaTopoM M3HYTPY MPOLEAyPHOW Moc-
ne Toro, Kak oH y6eauTcs, 4To B NOMELLEHUN HET HUKOTO, KPO-
Me nauueHTa. B anekTpuyeckoi cxeme BbILLEYNOMSHYTOro
nepeknoyaTens AoMmMKHO ObiTb MpegycMOTPEHO perne 3aaep-
XK1 cpabaTtbiBaHMsa Oongd Toro, 4tobbl 00nyveHne nauveHTta
ObINO HEBO3MOXHO B Crlyyae, ecnu cucrtema brokvpyoLmx
YCTPOMCTB He cpaboTaeT B TeYeHME BPEMEHW, YCTAHOBIEH-
HOro Ans BblXo4a BCex nuuy M3 npoueaypHO.

6.7. OBny4yeHne OOMKHO MPepbIBATLCA U B CryYae KOH-
TakTa noaBwkHbIX Yactern PMY YOIl ¢ Tenom nauueHTa. As-
ToMaTn4eckoe BO30OHOBMNEHNE 00ry4eHns Nocre yCTpaHeHns
NPUYMH NPepbIBaHNSA JOMKHO ObITb MCKMHOYEHO. Bo3obHoBMe-
HVe 06nyyeHVs naumeHTa nocne npepbiBaHns AOMMKHO ObITb
BO3MOXHO TOMbLKO MOCIIe NMOBTOPHOIO HaXaTusi noaTBepxaa-
IOLLEro nepekroYaTtens Ha nynste B NpoLeaypHONA.

6.8. PMY Y3J1 gornxeH 6biTb cHabxeH BrokMpoBKaMu unm
Opyrumun cpefctsamu 6esonacHocTw, NpeaoTBpaLlaoLLyMy
BO3MOXXHOCTb KITMHWUYECKOTO MCMONb30BaHWSA B YCIOBUSX, OT-
NINYHBIX OT YCMOBWIA, BbIOPaHHbIX HA NyNbTe YNpaBrneHusl.

6.9. B cnyuyae, ecnu koHcTpykumen PY Y3J1 npegycmor-
peHa ycTaHOBKa CbEMHOTO MOrNoTUTENS MyYKa U3NyveHus Ans
YMEHbLUEHUST TOMLLMHBI CTaLMOHapHOW 3aLLUunTbl, BbIBOA My4-
Ka M3My4YeHns1 CO CHATLIM MOrMoTUTENEM MNyyka AOMKEH ObITb
HEBO3MOXEH.

6.10. B nerkogocTynHbix MecTax paboden kamepbl (Npo-
LieaypHOIN) AOMKHbI BbITb YCTAHOBMEHbBI KPACHbIE KHOMKN aBa-
PUIAHOTO BLIKIIOYEHMST YCKOpUTENS 1 GNOKMPOBKN ABEPU Tak,
4YTOObI 4OCTYN K HUM NepcoHana 6bin obecneyeH 6e3 Heobxo-
OVMOCTM nepeceyeHunsi NEPBUYHOIO Nyyka manyyeHus. Kpove
TOro, KpacHas KHOMKa aBapUMHOIO BbIKIOYEHNS YCKOpUTENS
1 GrioKMpoBKM aBepert B pabouyto kamepy AoimkHa ObiTh ycTa-
HOBMEHa Ha MynbTe yrnpaBreHust.

6.11. Bce aBepu (ntokun) paboyen kamepbl yckopuTens u
PY YOIl pomkHbl 6ecnpensaTCTBEHHO OTKPbIBATLCA U3HYTPU.

[iBepb C 3MeKTponpMBOAOM [OMKHA UMETb BriokupytoLme
YCTPONCTBa, NpeKpaLlatoLLme ABUKEHE OBEPU NPU CTONKHO-
BEHWM C KaknM-nnbo npegmMmeTom unm yenosekom. Heobxoam-
MO MpefycMOTPETb HaNMune aBapuiHbIX BbIKMYaTenemn ne-
pemMelleHuss aABepu. Cuctema GNOKMPYIOLNX YCTPOUCTB AN
[OBEpU C 3reKTPONpPUBOAOM AOSHKHA ObITe HE3aBUCKUMOI OT ee
uenen ynpasneHus.

6.12. B pabo4eln kamepe OormkHa ObiTb YCTaHOBMEHA 3BY-
KOBas M CBETOBas CUrHanv3auus, npegynpexgarowias o He-
06X0AMMOCTN HEMEOSIEHHO NOKNHYTL pabouyto kKamepy 1 na-
OUPUHT nepes BKMIOYEHWEM YCKOPUTENS.

6.13. Paboyas kamepa 1 nynsToBas 4OMKHbI ObITe 060pY-
[OBaHbl ABYCTOPOHHE NEPErOBOPHON CBA3bLIO.

6.14. Ha nynbTe ynpaBneHus yCkopuTensi AOSMKHbI ObITb
ykasaHbl napameTpbl pexvuma ero akcnnyaraumu. B nynsto-
BOWN yCTaHaBMMBaeTCsl curHanusaumsi, uHopmupyoLias ob
YPOBHSIX MOHU3MPYHOLLIMX M3NYyYeHNUn B paboyel kamepe u Ha
pabounx mecTax nepcoHana (ecrnm BO3MOXHO MOBbILLEHHOE
0bnyyeHve nepcoHana B pe3ynbrate aBapuu), Hernonagkax B
paboTe cUCTEM BEHTUMALMU, COCTOSIHUM BNOKMPYIOLLMX YCT-
POWCTB, a Takke obecneynBaeTCs BHELUHAS W BHYTPEHHSASA
TenedgoHHasi CBA3b.

Ha nynbte ynpaBneHusi MEOULIMHCKMM YCKOPUTENEM Unu
PMY YOIl gononHuTenbHO AommkHa oTobpaxaTbest MHdopma-
UMs 0 BUAE W HEPTUN U3ITYHEHUS!, MOLLHOCTU 03kl B pabovem
nyyke M3Ny4YeHusi, TEKYLLUMX YyCTaHOBKax NMapameTpoB K3rny4ye-
HWS, pa3Mepax nonst n3nyyYeHns, NCnonb3yeMbix MoandmKaTo-

pax nyyka W3rnyyYyeHus, pacCTosHWM 4O NauueHTa, OpueHTa-
LUUM nydka M3nyyeHusl, BpeMeHn obryyeHust naumeHTa u 3a-
[aHHOM ao3e.

6.15. Ha PY Y31, 060pyaoBaHHON KOHBEEPOM (M ApYrM
YCTPOVCTBOM NS Nofaqm 06beKTOB Ha 0bnyyeHue), [ormkHa ObITb
UCKITOYEHa BO3MOXHOCTb MonagaHus niofen B paboyyto kamepy
Yyepes NMpoeM KOHBeepa (apyroro yCTponcTea) Bo BpeMsl paboTbl
yckoputens. MeponpusiTus no NpeaoTBpaLLeHno Taknx MHUMAEH-
TOB pa3pabarkbiBaloTCsl Ha CTaun NPOEKTUPOBAHNSI.

6.16. Mepen Havanom paboTbl HEOHXOAUMO NPOBEPSTH UC-
NpPaBHOCTb CUCTEM GIIOKMPOBKM U CUTHANmM3aLum yCKOpPUTENS.

6.17. iHchopmaumst 0 HEUCNPaBHOCTSIX CUCTEM OTOKUPOBKM
N CUrHanm3auum ycKopuTens OOIKHa (PUKCUPOBATLCS B XKyp-
Hane onepartopa.

6.18. Broku ¢ UICTOMHMKaMU HENCTOMNb3YEeMOro PEHTTEHOBCKO-
ro M3ry4YeHust JOSKHbI ObiTb 06OpyaoBaHLl GrokMpoBKammu, OT-
KIMHOYaILLMMK BBICOKOE HanpsbkeHue Npu OTKpbIBaHUM ABEPLbI.

6.19. lNMpoBeaeHne B3pbIBO- N NOXapoonacHbIX pagnaum-
OHHbIX MPOLIECCOB J0MYyCKAEeTCsA Ha yckopuTerne, 06opynoBaH-
HOM YCTPOMCTBOM, aBTOMATUYECKM BbIKMOYAKLIMM €ro npu
BO3HVUKHOBEHWUW NoXapa v (Mnun) B3pbiBa.

VIl. Tpe6oBaHusa K akcnnayarayuM ycKkoputenein

7.1. OpraHusaumm, 1Ucnonb3ylLLmne YCKOpUTEnu, OOMMKHbI
UMETb CINeayoLLyt0 AOKYMEHTaLMIO:

— CaHWUTapHO-3MUAEMUONOrMYECKOE 3aKMHYEHNE Ha YCKO-
puTEnb Kak Ha MPOAYKUMIO, MPEACTaBNSIOLWLY0 NoTeHumanb-
HYIO OMaCHOCTb AJ1s1 YESIOBEKa;

— INMUEH3MSA Ha OedaATenbHOCTb B obnacTtun obpalleHus ¢
reHepypyrLMMU UCTOYHUKAMMN MOHU3UPYIOLLErO U3MNyYeHus,
CBSI3aHHYIO C 3KCNslyaTaumein YyCKopUTens aNneKTPOHOB;

— CaHWUTapHO-3MNAEMMOSIOTMYECKOE 3aKITIOYEHNE O COOTBET-
CTBWW YCIOBUI paboTbl C YCKOPUTENEM CaHUTapHbIM MpaBuniam;

— CaHUTapPHO-3NMAEMMOSIOIMYECKOE 3aKIYEHNE Ha Mpo-
€KT pasMeLLeHnst YCKopUTens;

— WHCTPYKUMIO NO paguaumoHHon 6esonacHoCTM npu pa-
OoTe c yckopuTenew;

— CaHuTapHble NpaBwuna, pernameHTupytoLme TpedoBaHus
pagvaumnoHHon 6esonacHocT npu paboTe ¢ ycKkopuTenewm;

— 3KCMryaTauMoHHYH LOKYMEHTALMIO NPOU3BOAMTENS Ha
ycKopuTens;

— nporpamMmy npoBeAeHus NPOU3BOACTBEHHOrO paguaum-
OHHOrO KOHTPOnS;

— MPOTOKOSbI 4O3UMETPUYECKUX U3MEPEHWIA;

— npuka3 o6 oTHeceHUn paboTarLMX C YCKOpUTENEM K
nepcoHany rpynnsl A;

— MPWKa3 0 Ha3Ha4YeHUN 1L, OTBETCTBEHHbIX 3a pagunaLu-
OHHyt0 6e30MacHOCTb M 3a MPOU3BOACTBEHHbIN paanaLMoH-
HbIA KOHTPOIb WUNK NOSIOXEHUE O crnyXbe pagnauuoHHo be-
30MacHOCTU;

— nnaH MeponpuaTUiA Mo 3alumTe paboTHMKOB (NepcoHa-
na) v HaceneHus oT paanaunoHHON aBapymn U €€ NocneacTBuii;

— OOKYMEHT O cneumansHoOM oby4yeHnn nepcoHana pagu-
auUnoHHOM ©e3onacHOCTY;

— 3aK/oveHne MeanLMHCKON KOMUCCUM O MPOXOXAEHUN
nepcoHarnomM rpynmnsl A npeaBapuTernbHbIX U NEPUOAUYECKUX
MEeOMLIMHCKMX OCMOTPOB;

— XKypHan permctpaumm MHCTpyKTaxka no pagnaumoHHON
©e30nacHOCTV U AENCTBUAM B aBapUMHbIX CUTYaUUsX;

— KapTOYKM y4eTa UHAMBMAYarnbHbIX 403 0bnyvyeHuns nep-
coHana.
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7.2. OpraHusaumm, Ucnonb3yLmne MeaMLMHCKNIA yCKOpU-
Tens (PMY YO3I1), 4ONONHUTENBHO OOIMKHBI UMETb Criefyto-
LYK OOKYMEHTaLMIO:

— NULEH3NIO HA MEOWLMHCKYIO OeATENbHOCTb;

— perncTpaumoHHOe YOOCTOBEPEHUE HA YCKOPUTENb Kak
Ha nsgenne MeauLMHCKONM TEXHUKN.

7.3. Bo Bpems paboTbl yckopuTens Ha nynsTe ynpasne-
HWUS 1 Hag BxodoM B pabouyto kamepy (MpouenypHy) OOMmK-
Hbl TOpeTb NpeaynpexaatroLlne CBETOBbIE CUTHarbI.

7.4. C uenbto 3awuThl NauueHTa yCTPoMCTBa ANst KOHTPONs
no3bl PMY YOI gomkHbl 6bITe OTKanMbpoBaHbl MO MOMOLLEH-
HOW fjo3e, MMBO NO MOLLHOCTY MOFMOLLEHHON 403kl B COOTBET-
CTBUW C NPVHATON B yuYpexaeHnn metogumkoin. Kannbposka yc-
TPOWCTB KOHTpons Ao3bl PMY YOIl gomkHa Nnpon3BoamTbCa BO
BpPeMs1 BBOAA B SKCMIyaTauuio, Nnocre npoBeaeHnst niodbix pa-
00T, KOTOpble MOrYT MOBNUATL Ha NapameTpbl U3Ny4YeHus:, a
Takke NepuoaNYECcKn B COOTBETCTBUM C MPUHSITON NPOrpaMMON.

7.5. Okcnnyataumsa PMY YOI gonyckaetcs npu Hanuuum
KMWHWYECKOro fo3MmeTpa ¢ HabopoM AeTeKTopoB ANS BUAOB
N SHEPrin UCNOMb3yeMbIX U3MYyYEeHUN.

VIIl. Tpe6oBaHuA K NMycKo-Hanafgo4HbIM
U pPEeMOHTHbIM pab6oram

8.1. Mycko-Hanago4Hble paboTbl Ha ycKopuTene NpoBOAATCA
[0 ero NpuemMK1 KOMUCCUEN 1 pernaMeHTUPYIOTCA UHCTPYKLMEN
Mo NpOBeOEHWNI0 MyCcKo-HanafaoYHbIx pabot. Ocoboe BHUMaHWe
[OOMMKHO ObITb yAeneHo HagexHoW paboTe cucTeM pagnaumoH-
HOro KOHTPONS, BIOKMPOBKK, CUTHANU3aLMN N BEHTUNSALMK NOo-
MELLEHWUI YCKOPUTENS.

8.2. BbiBOA yCKOpUTENSI HA HOMUHATBHbIN PeXuM paboThbl
OCYLLECTBNSETCA NO3TanHo (He MeHee 3 3TanoB), Ha4YMHas C
MWHUMarnbHbIX 3HA4YEHWUIA NapameTpoB MOMs U3MyYeHUs: YCKo-
puTens (TOK Ny4yka YCKOPEHHbIX 3MEeKTPOHOB, MIOTHOCTbL MNOo-
TOKa 3HEeprmu, MOLLHOCTb A03bl FEHEPVPYEMOrO U3NyYeHns) C
nocrnefoBaTefibHbIM yBENMYEHUEM WX 3HA4YEHUN OO0 BEpXHeW
rpaHvLbl AnanasoHa Ans Kaxaoro Buaa U3nyyeHns 1 npu Kax-
[OM 3Ha4YeHun aHeprum nsnyyveHus. Ha kaxxgom atane pabo-
Thl YCKOPUTENS U3MEPSIIOTCS YPOBHU U3MNyYEHNS Ha HapYXXHbIX
MOBEPXHOCTAX PaAnaLMOHHON 3aluThl, YTOUHAIOTCS pa3me-
pbl pPagnaLMoOHHO-ONACHON 30HbI. [Tocne nomyveHns NpoekT-
HbIX NMapameTpoB YCKOPUTENS W BbiIXoAa Ha CTaburbHbIA pa-
00o4MIN pexMM CHUMaeTCa pacnpeaeneHve nomnew nanyvyeHus
B MOMELLIEHNSAX YCKOPUTENS U NOMELLEHNSAX, CMEXHbBIX C HUM.

[pun n3mepeHnn ypoBHel nanyyeHns ocoboe BH1UMaHue 0b-
paLlaeTcsi Ha MecTa NPOXOKAEHWSI TEXHOINOTMYECKNX KaHarnos B
pagnaumoHHon 3awmTe. JormkHbl BbiTb NpegyCMOTpeHbl Cpef-
CTBa 3aLLMTbl HA Cry4ai pactOKYCUPOBKM My4Ka 3reKTPOHOB.

8.3. [Ina npoBeaeHnNs Kaxxgown ctagum BBoAa YCKOpUTENS
B HOMUHarbHbIA pexuMm paboTbl HEOBXoAUMO paspeLleHne
cnyx06bl pagmaunoHHon 6esonacHocTu (nuua, OTBETCTBEHHO-
ro 3a pagnaumoHHyto 6e30MacHOCTb) OpraHu3aLum, B KOTOPOW
pasMeLLeH yckopuTenb.

8.4. lNycko-HanagoyHble ¥ PeMOHTHbIE paboTbl Ha YCKO-
puTensx |l rpynnbl 4OMKHBI TPOBOAUTLCA MO HEMOCPEACTBEH-
HbIM KOHTPONeM cryx6bl pagnaunoHHon 6esonacHocTn opra-
HM3aumMK, B KOTOPOW pa3MeLLeH YCKOpUTENb.

8.5. MNycko-HanagoyHble ¥ PeMOHTHble paboTbl Ha yCKo-
puTene JOMKEH OCYLLEeCTBNATb NepCoHan U3roToBuUTeNs unu

nepcoHan cneunanvM3anpoBaHHON OpraHusaunv, nMeroLen
TNMLEH3NI0 Ha OCYLLeCTBIIeHNe OeATeNbHOCTU, CBA3aHHON C
VCTOYHMKaMM MOHU3NPYIOLLIETO U3MNYyYeHNs (FeHePUPYIOLLMM).
[onyckaeTcsa npoBeAeHme ykaszaHHbIX paboT cneuuansHo oby-
YeHHbIM MepcoHanoM OpraHu3auuy Npu HamMuun BbILLEYMo-
MSHYTON NNLEH3UN N NOAPOOHON MHCTPYKLUMM NO TEXHOMOrMK
npoBeaeHus paboT n obecneyeHno pagrMaumnoHHon Gesonac-
HOCTW Npu nx nposeaeHun. MNepcoHan, y4acTBytoLWMIA B Myc-
KO-Hanago4HbIX UM PEMOHTHBIX paboTax, AormkeH ObITb obec-
neyeH cpeacTBaMu WHOMBMAYaANbHOW 3aluTbl U UHOUBUAY-
anbHbIMU J03MMETPaMMu.

IX. PagnaunoHHbIii KOHTPONb

9.1. PagnaunoHHbI KOHTPOSb Ha yckopuTene unu PY YOI,
a Takke NPOM3BOACTBEHHBIA KOHTPOSb 3a cobniojieHneM Bce-
MU paboTarowmmy HOpM U MpaBwn paguaumoHHon 6esonac-
HOCTM OCYLLECTBNSETCS Crny>0oi pagnaumoHHom 6e3onacHo-
CTU OpraHu3auuu.

B Tom crniydae, korga B opraHu3auum He NpoBOANTCS HUKa-
KMX OpYrMx paboT C NCTOYHUKAMU UOHU3UPYHOLLUX N3MYYEHUI,
cnyx6a pagunaunoHHol 6e3onacHOCTM AoMKHa ObITb opraHu-
30BaHa HemnocpeacTBEHHO Ha yckopuTene unu PY Y3Jl. Ync-
TNEeHHbIN cocTaB Cryx0bl (B 3aBUCMMOCTM OT OObeMa 1 xapak-
Tepa nNpoBoaMMbIX paboT), ee npaBa U 0693aHHOCTY onpese-
NATCH agMUHUCTPaLMEN OpraHu3aumu.

9.2. Cnuctema paguaumoHHOTO KOHTPONS B YYpeXaeHuu,
3KCNMyaTMpYyIOLLEM YCKOPUTENb, [OMMKHA pa3pabaTbiBaTbcs Ha
CTagun NpPOEKTUPOBaHUS U JOSMKHa BKIOYaTb BOMPOCH! Opra-
HM3aLUMn 1 MPOBEAEHUSI KOHTPONS 3@ paanaLyoHHON 06CTaHOoB-
KO 1 gosamu obnyveHus nepcoHana. B npoekte yckoputens
JOOIMKHO ObITb Takke NpedyCMOTPEHO MeCTO (MOMELLEHNE) ANs
cnyx6bl pagmauMoHHon 6e30nNacHOCTU U ee OCHaLLeHUe Co-
BpPEMEHHO annapaTypoii ANsi IPOBEAEHNS COOTBETCTBYHOLLMX
N3MepPEHUN.

9.3. MNopsagok npoBedeHUss paanaunoHHOrO KOHTPOns, a
TaKKe perncTpaumm n yyeTa ero pesynstatoB OnpeaensoTcs
Ha CTaguu NPOEKTUPOBAHUSI YCKOPUTENS N YTOUHSIIOTCS B 3a-
BMCUMOCTW OT KOHKPETHOW paanaLMoHHON 06CTaHOBKM B opra-
HM3aLMM 1 Ha MpureratLLen TeppuTopum.

9.4. Cnctema pagmaLMOHHOIO KOHTPOMS Mpu 3Kchnyarta-
LM YCKOPUTENS OOIMKHA BKMHOYaTh!

— CTauUMOHapHbIN JO3NUMETPUYECKUIN KOHTPOIb 38 YPOBHS-
MU VOHU3NPYIOLLMX U3NYYEHWIA;

— VHOVBUAYanbHbIA JO3VMMETPUHECKUA KOHTPOMb NEPCOHarna;

— NEPVIOANYECKNI KOHTPOMb 3a YPOBHAMMW NOHN3NPYHOLLETO
U3INyYeHUsi B paanaLMOHHO-OMAacHOW 30He, Ha Hapy>XHOW Mno-
BEPXHOCTM 3aLLWTbl, Ha paboynx MecTax nepcoHana, B CMex-
HbIX MOMELLEHMAX C NOMOLLBI HOCUMBIX AO3VMETPUYECKNX
npubopoB*. MNMepuoanyHOCTb KOHTPONS paavaLoHHOW 3aLlu-
Tbl CTaLMOHaPHbIX YCKOPUTENEN — ABa pa3sa B rof, Nepensmk-
HbIX YCKOpWTENen 1 yCKopWUTenen ¢ MHAMBUAOYarnbHON 3allu-
TOWVi — OMH pa3 B MecsL). Takon KOHTPOIb AOIMKEH NPOBOANTLCS
TaKKe BO BCEX Cly4asX yBENMYEHWS MOLLHOCTU YCKOpUTEns,
Npy N3MEHEHUSIX PEXMMA ET0 SKCMITyaTaumm U KOHCTPYKLMK pa-
OVaLMOHHOW 3awmThl. PesynbraTbl paguauMoHHOTO KOHTPOSS
[OOIMKHbI PEMVCTPUPOBATLCS B CrELManbHOM XypHane.

— KOHTPOS1b UCMPaBHOCTW CUCTEM BIIOKMPOBKU 1 CUTHamNu-
3auum.

* Micnonb3yemble Ans NPOBEAEHUS TaKMX M3MEPEHNIA AO3MMETPUYECKE NPUOOPLI A0MKHbI OblTh 3alLUMLLEHbI OT BO3-
[EeNCTBMS BbICOKOYACTOTHBIX 9N1eKTPOMArHUTHBIX MOJIEeN 1 COOTBETCTBOBATL NapamMeTpamM PerucTprMpyemMoro UanyqyeHus.
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9.5. Ha yckopuTtensax Il rpynnbl n Ha yckopuTensx | rpyn-
nbl, FA€ NCMONb3YIOT MULLEHW U3 BEPUNNNA N TPUTKUS, crne-
OyeT OOMOSfHUTENbHO OCYLLECTBAATL (HEe pexe AByX pas B
rog, a Tawkke npu M3MeHeHun xapakrepa paboT) KOHTpOnb
3a NIIOTHOCTBIO NOTOKA (MOLLYHOCTbLIO A03bl) HEMTPOHOB,
YPOBHSIMN PaAMOaKTUBHOIO 3arpsi3HEHNS OKpYXXatoLLLen cpe-
Obl 1 00bEKTOB 06MNyYeHUs, oAeXAbl U KOXHbIX NOKPOBOB
nepcoHana, obycrnoBneHHOro HaBeAeHHOW aKTUBHOCTbIO
(NepnognYHOCTb KOHTPONS YCTaHaBMMBAETCH UHCTPYKLMEN
no pagvaunoHHOW 6e30nacHoOCTM), a TakkKe KOHTPOnb 3a
cbopoM, BpEMEHHbIM XpaHeHMeM 1 yaaneHmem pagvoak-
TUBHbBIX OTXOJOB.

9.6. lHanBmayanbHbIi 4O3MMETPUYECKMIN KOHTPOrb 065s13a-
TerneH Ans Bcero nepcoHana rpynnst A. [Ins MnynbCHbIX YCKO-
puTenen cnedyeT UCNonb3oBaTb MHAMBMAOYalbHbIE AO3UMET-
pbl, NPUrogHble ANsi percTpaLmy MMMYnbCHOMO U3MyYeHus.

9.7. PesynbTtaThl pagnauvioHHOro KOHTPONS AOMKHbI perv-
CTpUpoBaTbCs B CrieumnanbHbIX XypHanax. Ha Bcex nuu, pa-
BoTaloLmMX Ha yckopuTene, 3aBOAATCS KapToYKu yyeTa MHAW-
BuAyasnbHbIX 403, B KOTOPbIX PErMCTPUPYHOTCS KBapTarbHble
1 rogoBble apdeKTBHbIE A03bl BHELIHErO 0bnyyYeHns nep-
coHana, a Takke CyMMapHble [03bl 06nyyYeHVs 3a BeCcb nepu-
o paboTbl. Ha yckoputensx Il rpynnbl 4ONONHUTENBHO HEOO-
XOAMMO MPOBOAUTL KOHTPOSb 403 06MyYeHnst nepcoHana npu
BbIMNOMHEHUM UM PEMOHTHO-NPOMUNAKTUYECKNX U aBaPUAHBIX
paboT. YyeT nHamemuayasnbHbIX J0O3 NepcoHana OcyLecTBs-
eTcs B paMKkax «EAMHOM rocyfapCTBEHHON CUCTEMbI KOHTPO-
ns n yyeta nHamemayansHbeix go3» (ECKUI).

9.8. KapTouku ydyeTa mHaMBMAyanbHbIX 003 OOIMKHbI Xpa-
HUTbCA B yupexaeHnn B TedeHre 50 net. B cnyyae nepexoga
paboTatoLero B Apyroe yypexaeHvie, rae nposoaatcs pabo-
Thl C UICTOYHUKAMU MOHU3VPYHOLLIMX U3IYYEHUIA, KOMUS KapTOYKM
yyeTa MHAMBMAYanbHbIX 403 A0IMKHA nepecbinarbes Ha Ho-
BOE MeCTO paboTbl. OpuriHan JOMKEH XPaHUTLCS Ha MPEXHEM
mMecTe paboTbl.

9.9. ExXerofHoO opraHu3aums, 3KCnyaTupytoLLast yCKopuUTerb
unn PY Y3, 3anonHaeT u NpeAcTaBnsaeT B yCTaHOBIEHHOM MO-
psioke pagvauMoHHO-TUIMEHNYECKWIA NacnopT OpraHn3aLum.

9.10. B yypexgeHuu, ucnonbaytowem PMY Y3I, gon-
XHa ObITb pa3paboTaHa nporpamma No KOHTPOs uan-
YecKknx napameTpoB N PYHKLMOHAMNbHbIX XapakTepucTuk
yckoputens. [laHHas nporpaMma AOfkHa AeTarnbHO Onu-
CblBaTb NnpoLeaypbl KOHTPONS, perfnaMeHTupoBaTb Nepuo-
ONYHOCTb UX MPOBEAEHMNSA U NepeyeHb NCnonb3yemoro o6o-
pyaoBaHus.

X. MpegynpexaeHve aBapuii U NNKBUAALNA
MX nocnencTBum

10.1. Ans npegynpexaeHnsa pagnaumnoHHbIX 1 Apyrnx aBa-
puii (NOXapoB) U NUKBUAALMU UX NOCNEACTBUN AOMKEH ObITbh
pa3paboTaH nNnaH MeponpuATUiA No 3aluTe paboTHMKOB (nep-
COHara) n HaceneHus oT pagMaLMOHHON aBapun 1 eé nocrea-
CTBUWIA, B KOTOPOM CrnefyeT OTpasuTb CreaytLne OCHOBHbIE
NMONOXeHNs:

a) NPOrHO3 BO3MOXHbIX PaguaLMOHHbIX U HepaauaumoH-
HbIX aBapui;

0) nopsaoK MHOPMaLMK BbILLECTOSILLEN OpraHu3aumm u
OpYrx opraHnsaumini 0 BO3HMKHOBEHUW aBapuu;

B) MEponpusTvsa No NYKB1AaLMM aBapuu;

r) AeNCTBMSA nepcoHana npv aBapwu;

[) cuctemy neyebHO-NpodMNakTUYEcKMX MeponpusaTui B
Cryyasix BHELLUHEro unu BHYTPEHHero obnyveHus npu paguna-
LMOHHOW aBapuv Uimn NopakeHUn MeKTPUYECKUM TOKOM;

€) MeponpusiTUs Mo 3alLMTe NepcoHana u nauueHToB npu
NVKBUAAUMW MOCNELCTBUIA aBapun.

10.2. lNpoBeneHre MeponpuATUIA MO NUKBUAALUM NOcnea-
CTBUI aBapuu opraHusyeT agMUHUCTPaLMS yupexaeHus, rae
npousoLuna asapusi. [ins nepcoHana v nuu U3 HaceneHus,
NoABEPTLUNXCA aBapUAHOMY 06MyYeHWto, onpeaensoTcs A03bl
aBapunHOro obny4veHus.

10.3. Ha yckoputene Il rpynnbl B criydae pagMoakTUBHOIO
3arpsA3HeHns MOBEPXHOCTEN MNWN BO3AYLUHOW cpefpbl Nepco-
Har, NPOBOAALMN HanagoYHble, PEMOHTHO-NpodMnakTnyec-
Kne paboTbl, @ Takke paboTbl NO NMKBUAALMMW NOCNEACTBUNA
paguvauuoHHOW aBapun, JOMmKeH ObiTb obecneyeH cpeacTea-
MU UHOMBUAOYaANbHON 3aLUUTbl KOXKHbIX MOKPOBOB M OpraHoB
ObixaHus. TpeboBaHne O NPUMEHEHMN YKa3aHHbIX CpeacTB
[OIMKHO ObITb NPegyCMOTPEHO B NiiaHax MeponpusiTuin no 3a-
LwmTe paboTHUKOB (NepcoHana) n HaceneHus oT paanaLmnoH-
HOW aBapuu 1 eé nocneacTeun.

10.4. MNpwn obHapyxeHnn AedeKToB B pagnaLoHHON 3a-
LMTE yCKOpUTENb OOIMKEH ObiTb HEMEONEHHO BbIKITIOYEH.
O xapakTepe 06HapyXeHHbIX AedEKTOB, U3BMEHEHUN paaun-
aLMOHHOM O6CTaHOBKM M A03ax 0OnyyeHus nepcoHana uH-
dopmupyeTca opraHm3daumst (CTPYKTYpHOe noapasaerneHue)
henepanbHOro opraHa UCMOSIHUTENLHOW BNacTu, YNOMHOMO-
YeHHasl OCYLLECTBNSATb rOCy4apCTBEHHBIN CaHUTapHO-3nuae-
MUOMNOrMYECKUA HAA30p B IKCMIyaTUpYIOLLEN OpraHv3aLlum.

10.5. Bo30GHOBMEHUE 3KCMyaTaLmmn yCKOPUTENS NOCe JK-
BMAaLMM BCEX NMOCNEACTBUIA aBapumn AOMyCKaeTCs TOMNbKO Mnocrne
MOMNy4eHNs CaHUTapHO-AMUAEMMNONONMYECKOTO 3aKIOYEHNS.
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Mpunoxenwne 1
k CaHlNuH 2.6.1.2573-10

Pacuer panmauuonuoﬁ 3auuTtbl yckoputens

PacueT pagnaunoHHoN 3almThl YCKOPUTENS 3NEKTPOHOB
BKIMIOYAET TpU aTana:

— pacyeT MOLLHOCTEN [03 B pacyeTHbIX To4kax 6e3 paau-
aLUMOHHOWM 3aLUnThI;

— onpegeneHre HeobxoaMMbIX KpaTHOCTEN ocnabneHust no-
NyYEHHbIX MOLLHOCTE 103, C Y4ETOM KaTeropum noMeLLeHui;

— BbIOOP MaTepuanoB 1 pacyeT TOMNWWH paguauyoHHON 3a-
LLMTbI, 06ecneymBaroLLMX HEOOXOAMMbIE KPaTHOCTM OCnabneHust.

Habop HeobxoayMbIX UCXOOHBIX AaHHBIX U POPMYrbl, UC-
nosb3yemMble Ans pacyeTa MOLLHOCTEN 403 B 334aHHbIX TOYKaXxX
6e3 pagnaumoHHON 3anTbl, pa3nMyaloTcs AN pasfnnyHbIX
BMOOB yckopuTenei. Mpu npoBegeHnn pacyeToB pagnauyoH-
HOW 3alUmThl pasnuyatoT TpU Buaa YCKOPUTENEN 3eKTPOHOB:

— YCKOPUTENY TEXHONMOMMYECKOro U Hay4YHOrO Ha3HaYeHus,
paboTatoLLme B pexxume HenpepbIiBHOMO U3nyyeHus (NpoMbiLL-
NEHHbIE YCKOpUTENMW);

— yckopuTenu, paboTalroLme B UMMYNbCHOM pexume (Mm-
NynbCHbIE YCKOPUTENW);

— ycKOpuTENW NS YyCTaHOBOK MEAULIMHCKOrO HasHavyeHusi
(MeguumMHCKne yckoputenm).

[nsa npoBegeHns pacyeta MoLLHOCTeln o3 6e3 pagunauu-
OHHOW 3aLUMThI UCNOMNb3YHTCA CrieayoLme UCXOOHbIE AaHHbIE:

1. [ns npombiwneHHbIX yckopumeneu:

- MaKcUMaribHas SHeprvist YCKOPEHHbIX 3r1eKTPOHOB E |, MaB;

- MaKCMMarnbHbIN TOK My4yKa 3NEeKTPOHOB J, MA;

- MaTtepuvan 3almTbl;

- Matepuan MULLEHW;

- hbopma 1 pasmMepbl ny4vka U3ny4eHusi, B3amMmoaencTByio-
wero ¢ obry4aeMbiM OOBEKTOM;

- [ONs MyyKa 3NEeKTPOHOB, TepSieMas Ha pasHbiX y3nax
YCKOpPUTENS, aTOMHbIA HOMEP MaTepuarnoB YCKOPUTENS;

- pexum paboTbl yckopuTenst (MPOAOIMKUTENBHOCTL 0bny-
YeHWs 3a CMEeHyY, YMCrNo paboynx CMEH B CYTKU, B rof, cpea-
HSI9 NPOJOIHKMTENBHOCTE 06MyYeHns 3a rog).

2. [ina umnynbCHbIX yckopumeneu:

- MaKcMMaribHas 3HepPrus YCKOPEHHbIX 3N1eKTPOHOB E , MaB;

- ANUTENbHOCTb MMMyNbCa M YacToTa CnefoBaHus UM-
nynbCoB;

- MaKCUMarnbHbIA CPeOHUIA TOK 3MIEKTPOHOB (3apsi YCKO-
PEHHbIX 3NEKTPOHOB B CEKYHAY);

- MaTtepvan 3almTbl;

- Matepuvan MULLEHN;

- hbopma 1 paamepbl My4yka U3nyyeHusi, B3aMmoaencTByo-
wero ¢ obrnyyaembiM 06BLEKTOM;

- [ONs MyyKa 3NeKTPOHOB, TepSieMas Ha pasHblX y3nax
YCKOpUTENS, aTOMHbIA HOMEP MaTepuarnoB YCKOPUTENS;

- pexum paboTbl yckopuTens (CyMMapHbIi 3aps yCKOPEH-
HbIX 3NEKTPOHOB 32 pabouyyto CMeHy, 3a CYTKM, 3a rof).

3. [Ins mMeduuyuHcKux yckopumeneu:

- MakcumarnbHas SHeprust ANeKTPOHOB AN pexuma obny-
YEHWS ANEKTPOHaAMU U pexuma obrydYeHnst TOpPMO3HbIM U3My-
yeHuewm, E , MaB;

- MOLLUHOCTb [03bl TOPMO3HOIO U3My4YeHus B U3OLEHTPE;

- MOLLHOCTb [103bl TOPMO3HOTO U3IyYEHNSI BHE U3OLIEHTPA;

- OTHOLUEHNE MOLLHOCTM [03bl HENTPOHOB K MOLLHOCTM
[03bl TOPMO3HOMO U3My4YeHUs B U3OLIEHTPE;

- pa3mMepbl NyyKa U3ny4eHns 1 BO3MOXHbIE €ro HanpaBneHuss;

- paccTosiHMe OO M30LEHTPa;

- pexum paboTbl yckopuTens (paboyasi Harpy3ka 3a Hefge-
10, paBHas MPOV3BELEHUIO CPEHEN 003kl 3a BpeMsi obnyye-
HUS OHOTO MauMEHTa Ha YMCIO NaLMEHTOB B HEAENHO, YNCIO
CMEH B CYTKU, YACTO pabounx OHEN B HEQENto, B rOf).

[ns ycTaHOBOK pasnuyHbIX TUMNOB MOrYT MCMOMNb30BaThCA
N Opyrue UCXodHble OaHHble, NPUBEOEHHbIE B UX TEXHUYEC-
KOW OOKYMEHTaLMWM WUNU NOSyYeHHblE B pe3yrnbrate usMepe-
HWI, HanpuMep: MOLLHOCTb [403bl TOPMO3HOTO U3My4YeHus OT
MULLEHW, OT pa3HbIX YacTel yCKOpUTENS, B pasHbiX Hanpas-
TNEHUs, MOLLHOCTb 03bl B CMEXHbIX C yCKOpUTENnem nomelLe-
HUSAX U T.0.

Heobxoanmo yyecTb, YTO, KPOME MULLIEHW, SMEKTPOHbI NPK
YCKOPEHUM MOTYT MOrfoWaThCs B y3nax yCKopuTensi, co3na-
BasA AOMOSHUTENbHbIE UCTOYHVKM TOPMO3HOTO U3NyyYeHusi. ATo
TeMm Gonee BaXkHO, YTO B MPOMbILIIEHHBLIX 0OnyYaTenbHbIX
YyCTaHOBKax yckopuTenb 1 pabodas kamepa C MULLEHbI MO-
ryT pa3MeLlaTbCsi B pa3HblX MOMELLEHUSX.

PaccuutbiBaeTcs cpefHsis 3a pabo4yto CMeHY MOLLHOCTb
9KBUBASIEHTHON [03bl TOPMO3HOIO Y HEATPOHHOTO U3MyYeHunst
(ecnu oHo ecTb).

CpefHsis MOLHOCTb 403bl TOPMO3HOIO M3My4eHus B pac-
YETHOWN TOYKe onpedenseTcs no dopmyne:

P= % MK3B/4, (1)
roe: P,(6) — cpeaHas MOLWHOCTb [103bl Ha paccTostHum 1 M oT
MCTOYHMKA U3MyYEHUS] B HamnpaBSiEHUM Ha PaCYETHYH TOYKY,
MK3B-M?/Y,

0 — yron mexay HanpaerneHUeM Myyka 3NIEKTPOHOB U Ha-
NpaBIieHNEM Ha PaCHETHYH TOYKY,

R — paccTtosiHne OT UCTOYHUKA [0 Pac4ETHON TOYKU, M.

NcTouHMKaMmn usnyyeHns sBnaTCs BCe MecTa B3avuMo-
OENCTBUS 3NEKTPOHOB C BELLECTBOM.

MoLLHOCTb [03bl TOPMO3HOMO U3NyYeHUs Ha PaccTOSIHUK
1 M OT UCTOYHMKA U3MYyYEHMS] MPUHMMAETCS MO TEXHUYECKUM
OaHHbIM ycKopuTEns Nnbo paccunTbiBaeTcs nNo doopmynam:

1. [ns npombiwineHHbIX yckopumerseu:

PO = M MK3B/Y, (2)

M

rae: P, ,(6) — MOLWHOCTb [03bl HA PACCTOSIHUM 1 M OT UCTOUHU-
Ka M3rnyyYeHus nog yrriom O K HampaBeHUKo Nyyka anekTpo-
HOB npu Toke ny4ka 1 MA, Mk3B:-M?/(4-MA),

J — TOK ny4Kka aneKTpoHOB, MA,

T . — NPOOOMKUTENBHOCTL OBMYyYEHUsI 3@ CMEHY, Y,

us
T.,, — NPOMOIHKNTENBHOCTL CMEHBI, Y,

K — kpaTHOCTb ocriabnenns ao3bl U3nyyYeHus: B KOHCTPYK-
LIMOHHOW 3aluuTe, BXOOsLLEN B COCTaB yCKOpUTENS.

2. [ns umnyrnbcHbIX yckopumerned:
£.(0)-0
36-T, -K

rae: Q — cymmapHbIv 3apsif, YCKOPEHHbIX 3NIEKTPOHOB 3a CMe-
Hy, Kn.

F(O) = MK3B/Y, (3)
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3. Ans meduyuHcKux yckopumened:

1,0-10°-W -r* -b(0)
T

Heo

R(0)= MK3B/Y, 4)
roe: W — paboyas Harpyska, paBHasi Npon3BeAeHNIO cpeaHeit
[o3bl 32 1 npouenypy Ha vucno npowenyp obnyyeHns B Heae-
nto, 3B B Hegento,

I — pacCTOsiHNE OT UCTOYHMKA M3MYyYeHNs OO U30LEHTPa, M,

b(6) — KoachbdULMEHT BbIxoda MU3Ny4yeHUs n3 obnyvyaemoro
obbekTa B HanpasneHum 6,

T, — NPOLOIMKUTENBHOCTL PabOThl BCEX CMEH NepcoHa-
na rpynnbl A B Hegento, M.

P1,1(0) =6,0 - 10°- P__(6), MK3B - M?/(4-MA) (5)
roe: P (0) — 3HaveHue 13 Tabnuubl 2 Ans BbIGpaHHbIX aHep-
1 aneKkTpoHoB E; n matepnana muiienn, clp-m?/(MA-MUH).

CpeaHsia 3a pabo4yto CMeHY MOLLHOCTb 403bl HEWTPOHOB
Ha paccTosiHUM 1 M OT MULLEHM onpeaenseTcs no opmynam:
1. [ns npombiwneHHbIX yckopumened:

6,25-10°-f-J-a T, _

Pu 0 — —
") 4.10*.7-R*-K, T,
50-10°-f-J-a T,

= RE-K .T MK3B/Y,

rae: f— koabpMUMEHT Bbixoaa POTOHENTPOHOB Ha 1 SMEKTPOH
(onpenensetcsa no Tabnuue 6 nnbo no popmyne: f=1,5-10%E),
o — KO3hPULMEHT nepeBoga MIOTHOCTM NOTOKa HEUTPO-
HOB B MOLLIHOCTb 3KBMBAIEHTHOM A03bl (o0 = 1,7 Mk3B-CcMm?-c/J),
K, — kpaTHOCTb ocrabneHusi MOLLIHOCTW 103kl HEMTPOHOB
B KOHCTPYKTUBHOW 3aLlUTe yCKOpUTENS.
MoactaBnsas BbienpyBedeHHbIe BbipaxeHusa ans f u a,
OKOHYaTemNbHO MoMy4YaeM BblpaXeHue:
1,3-107 -J-E, T,

uz

R*K, T

oM

B(0) =

MK3B/4, (6)

2. Ing uMnynbCHBIX yCKOpUTENe:

1,3-10-0E,
R K, T

cm-

R'(0)= MK3B/Y, @)

3. [Ans MeanuUMHCKUX yCKOpUTEne:

1,0-10°-W 7% ¢
T

Heo

B'(0)= MK3B/Y, (8)

rae: ¢ — OTHOLUEHNE MOLLHOCTW 9KBMBANEeHTHOW 403bl Hel7ITpO-
HOB B N30LEHTPE K MOLLUHOCTU A03bl TOPMO3HOIO U3ny4eHusa.

Heobxoanmas KpaTHOCTb OCNabreHns U3ny4YeHns B 3aLlim-
Te onpedensieTcs no dopmyne:

«_ BO)+PI(©)
2
R -Pnp
rae: P, — NPOeKTHas MOLLHOCTb A03bl, MK3B/Y.

’ ©)

3HayeHns NPOEKTHOM MOLLHOCTY [03bl 32 paguauMoHHON
3aLMTON YCKOPUTENS paccHMTLIBAKOTCS, UCXOAS U3 Npedenos
no3bl (/) pnst COOTBETCTBYIOLLMX KAaTeropuii obryvaemMbix fuL
1 BO3MOXHOW NPOJOIMKUTENBHOCTU MX MPebbiBaHNSA B CMeX-
HbIX MOMELLEHUAX UMK Ha MpUIerarLwmnx Tepputopusix ¢ uUc-
Mosib30BaHNEM COOTHOLLEHUS:

B 10°- 1177 031170
" 2.T-n-1700 T-n
rae: 10° — koadhdmumeHT nepexofa oT M3B K MK3B,
14 — npegen posbl, M3B B rof,
2 — ko3ppu1LMeHT 3anaca,
T — MakcumanbHas [ons BPeMeHW, MPOBOAUMOTO Mofb-
MW B 4@HHOM MOMELLEHNN,
n — KO3A(PULNEHT CMEHHOCTU, YYUTLIBAIOLLMIA BO3MOX-
HOCTb ABYXCMEHHOW paboTbl yckoputens,
1700 — cTaHOapTU30BaHHas NPOAOIHKUTENBHOCTb PaboThl
nepcoHana 3a rog npyu ogHOCMeHHOW paboTe, YacoB B rog.

MK3B/Y, (10)

B tabnuue 1 nprvBegeHbl pekoMeHayemble 3Ha4eHns Npo-
€KTHOW MOLLIHOCTY [03bl NS YKa3aHHbIX YCIOBUN.

Onpegenve HeOOXOAUMYIO KPaTHOCTb OocnabneHns MOLL-
HOCTV [03bl U3Ny4eHns 1 3PdEeKTUBHYIO SHEPTNIO TOPMO3HO-
ro usnydenus (E, Gp), BbIOMpalT MaTepuan 3almTbl U C MOMO-
Wbto Tabnuy, 3—-5 HaxoasaT HeobxoaAMMYH TOMNWUHY pagvaLm-
OHHOW 3alUMTbl NS MOMNyYeHns 3aJaHHOM KpaTHOCTU ocrnab-
nexust. 3PAEKTUBHYIO SHEPTMIO TOPMOSHOTO M3ydeHns (E, d))
B 3aBMCMMOCTM OT SHEPrUM SNIEKTPOHOB (E,) onpenensior crie-
ayowmm obpasom:

2
E, =3 Fo npw E, < 1,7 MaB,

£ =L
5 =" MPM 1,7 MoB < E, < 10 MoB, (11)

E,, =5M>B npn 10 MaB < E, < 15 M3B,

E, =% npu E, > 15 MaB.

PacyeT ocnabneHns HENTPOHOB B 3alUuMTE MOXET Npo-
BOAWUTLCA METOAOM ANWH pernakcauuu. [Ang 6eToHa gnvHa
penakcauuy HenTpoHoB (1) paBHa 16 cm. KpaTHocTb oc-
nabneHuss MOLLHOCTW 3KBMBANEHTHON A03bl (DOTOHENTPO-
HOB B 3aLyuTe N3 6eToHa MOXHO OLIEHUTb C UCMOMb30BaHU-
€M COOTHOLUEHMS:

d
K =exp(*
e (), (12)

roe: K, — kpaTHOCTb ocrnabneHnsi MOLLHOCTU [103bl (DOTOHENT-
POHOB,

d — TONWMHa pagnauMoHHON 3almnTbl U3 BGETOHA, CM,

A — OnuHa penakcauum oTOHENTPOHOB B 6ETOHE, CM.

TonwmHy paguaunoHHO 3aluThbl BbIOUpaKT Tak, YTobbl
noryyYeHHas KpaTtHOCTb OCMabneHuss MOLLHOCTU SKBMBAmNEHT-
HOI [03bl OblNa He MeHbLUE BENUYMHbI, PAaCCYUTaAHHON C UC-
nonb3oBaHveM BblpaxeHus (9).
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Tabnuuya 1
MpoekTHass MOWHOCTbL A03bl (Pnp) 3a CTauMOHapHOM 3alUTON YCKOPUTESSI INIEKTPOHOB
Ons NOMEeLWeHUA U TeppUTOpUM pPasNInYHOro Ha3Ha4yeHus
NomeLlueHune, T n na Pg
Tepputopus OTH. ef. OTH. ef. m3B/rog MK3B/Y
MomelleHna noctosHHOro nNpebbiBaHUst nepcoHana rpynnsl A
(BCE NMOMELLEHNS, BXOASILLME B COCTaB OTAENEHUIA, KAOMHETOB Ny4YeBOM
Tepanuu, KOMHaTa ynpasneHus (nynsrosas)) 1 1 20 6,0
[MomelleHns BpemMeHHOro npebbiBaHWsA nepcoHana rpynnbsl A 0,5 1 20 12,0
[MomelleHns, cmexHble Mo BepTUKanu 1 ropusoHTanm ¢ pabovei kamepon
(npoueaypHOIi) yckoputens B KOTOPbIX UMEIOTCA NOCTOSIHHbIE paboyne
MecTa nepcoHana rpynnsl b 1 1,2 5 1,2
[MomelleHns, cmexHble Mo BepTUKanu 1 ropusoHTanu ¢ paboyei kamepon
(npouenypHoi) yckoputens, 6e3 NnocTosiHHbIX pabounx mecT (xonn,
rapaepob, nectHuYHas nnowazaka, kopuaop, yoopHas, knagosas v ap.) 0,25 1,2 5 5,0
[MomelleHus annsoamyeckoro npebbiBaHUs nepcoHana rpynnel b
(TexHnuyecknmn atax, noggarn, yepaak v T.n.) 0,06 1,2 5 20
ManaTbl cTaumoHapa (He paguonorMyeckue), CMexHble No BepTukanu
1 TOPU3OHTanNu c OTAENEHUAMU, KabHeTaMun Ny4yeBoi Tepanuu,
NMOMELLEHUS AMU30ANYECKOro NpPebbiBaHNSA NUL, He OTHECEHHbIX
K MepcoHary, CMeXHble No BepTUKanu 1 ropu3oHTanu ¢ paboyei kamepon
(npoueaypHoii) yckopuTens 0,25 2 1 0,6
[MomMeLlLeHus1, B KOTOPbIX UMEIOTCSI MOCTOSIHHBIE paboyne MecTa nu,
He OTHECEHHbIX K nepcoHany 1 1,2 1 0,25
TeppuTopus, npunerarLlas K HapyXHblM CTeHaM 34aHUs yckoputens 0,12 2 1 1,2
Tabnuua 2
MolLLHOCTb NOrnoweHHOM A03bl TOPMO3HOIo U3Nny4YeHusi B Bo3ayxe, clp-M?/(MA-MuUH)
o, E,
rpag. MaB
0,2 0,3 0,5 0,7
MaTepuan mMuLieHm
Al Fe Sn Au Al Fe Sn Au Al Fe Sn Au Al Fe Sn Au
0 0,8 1,3 1,75 3,3 1,95 350 44 7 6,3 8,6 15 23 151 216 35 45,8
10 0,7 1,2 1,66 29 167 3,16 4,0 6,15 555 8,1 13,2 20 12,7 19,2 343 402
20 0,7 1.1 1,60 245 1,67 280 37 53 5,1 7.4 11,7 16,7 10,8 17,2 282 346
30 0,62 1,0 1,40 21 160 246 3,5 4,6 4,3 6,7 106 14,0 9,3 154 246 29
40 0,55 097 123 185 150 220 3,16 4,12 36 5,8 8,8 123 79 12,6 20,6 24,6
50 049 053 1,15 158 1,40 193 28 3,96 2,7 5,0 7.9 10,5 6,3 104 172 21
60 0,53 0,7 1,0 1,40 1,32 1,75 246 3,34 21 4,0 6,85 9,7 53 8,16 14 17,5
70 0,35 061 088 128 123 160 21 3,10 1,67 3,5 565 7,65 3,86 6,5 11,4 153
80 0,32 054 080 1,15 1,0 1,40 1,76 310 1,05 23 4.4 6,85 3,0 4,7 9,15 13
90 0,26 047 0,70 1,0 0,88 1,32 140 255 061 1,0 3,5 6,85 2,16 3,1 7 11,5
100 0,24 044 061 098 0,70 115 123 246 0,7 1.4 3,1 6,85 - - 6,5 11,2
110 0,21 046 053 1,0 0,53 1,0 1,05 246 0,98 272 3,16 765 - - 7,0 12,7
120 0,2 0,53 0553 1,0 042 1,0 1,23 246 123 246 37 7.9 - - 7,8 15
130 0,177 049 061 1,14 035 097 15 271 123 264 44 7.9 - - 8,25 15,5
140 0,16 047 080 130 035 088 176 2,71 105 248 52 7.9 - - 8,6 15,7
150 0,16 044 088 120 026 088 194 271 097 22 53 7,9 - - 8,8 15,8
160 0,15 040 088 120 026 0,79 194 271 - - 52 7,9 - - 8,8 15,8
170 0,173 0,37 084 114 026 0,70 185 246 - - 484 79 - - 8,8 15,8
180 0,11 035 080 080 026 0,70 1,76 264 - - 4,5 7.9 - - 8.,8 15,8
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lMpodomkeHue mabnuypb! 2

&*, E,
rpag MaB
1,0 1,25 1,5
Matepuan mueHu
Al Fe Au Sn Al Cu Au Al Cu Au
0 39,6 58 816 79 493 72 1335 84,5 128 216,3

10 36,0 51 755 65 43 70,3 128 74 121.4 210,56
20 28,2 422 65, 545 30,6 52 103 475 925 186
30 19,4 318 554 448 246 36 97,5 926 67 154
40 14,1 298 492 375 206 325 824 264 51 134
50 12,3 23 45 308 164 29 72,4 22,8 457 124
60 9,7 194 335 272 144 206 615 202 388 114
70 8,1 15 29 228 123 196 598 16,7 36 103
80 476 114 22 19,7 103 185 57 13,2 30,8 92,5
90 2,0 4,5 17 16,7 6,15 175 564 791 282 829
100 2,65 6,5 325 154 56 16,4 545 722 24 85
110 3,18 83 37 14,0 51 16 52,7 6,7 23 79,4
120 31 9,7 395 150 456 154 518 6,15 185 775
130 31 9,7 39 154 414 149 511 564 176 76,7
140 31 9,7 39 16,7 3,6 14,4 492 51 16,7 757
150 3.1 7,8 378 176 3,0 14,0 585 465 15 74

160 3,0 7,0 378 176 25 139 - 4,1 - -
170 3.0 7,0 378 17,7 25 13,8 - 3,1 - -
180 2,9 6,15 378 176 25 13,8 - 255 - -
&, E,
rpag MaB
1,75 2 2,8 4 8
Matepuan muwexmn

Al Cu Au Al Fe Au Al Fe Au Sn Sn

0 129 206 340 256 358 457 817 964 1070 2750 16100

10 103 164 266 194 274 408 520 670 856 1895 4720
20 68 126 237 126 203 312 285 437 625 1119 3330
30 53 103 203 855 138 245 170 306 484 875 2740
40 47,5 67 189 67 105 189 138 238 382 735 2180
50 41,5 56 165 59 85 157 85 171 300 620 1580
60 32,6 51 156 33 67 119 68 121 252 525 1190
70 256 414 144 19,4 53 86 51 86 202 429 880
80 194 344 134 16,7 32 60 34 51 118 314 590
90 16,9 282 1284 114 29 49 26 31 110 273 440
100 13,56 255 119 132 31 119 31 33 134 392 660
110 1.4 228 108 132 25 103 35 53 168 318 540
120 10,6 20,3 103 12,6 255 113 35 70,5

130 97 18,56 98 8,3 25 108 17,6 70,5 202 234 415
140 8.3 17,7 93 7,3 23 103 17,6 53 202 205 375

150 7,2 16,7 28 7,2 1856 - 17,6 53 185 182 345
160 6,15 169 325
170 57 145 307
180 52 133 295
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OkoHyaHue mabnuusl 2

o, E,
rpag MaB
10 30 60 100
Marepuan muweHmn
w w w W

0 477104 1-108 6,82:10°8 1,19-107
10 1,68-104 1,86-10° 5,05-10° 8,75-10°
20 8,12-10° 8,05-10* 1,8-10° 2,35:10°
30 5,26-10° 3,9-104 6,27-10* 8,74-10%
40 3,34.10° 2,18-10* 2,92-10* 5,95-104
50 2,2103 1,38-104 1,64-10% 4,2-10*
60 1,28-10° 9,4-10% 8,7-10° 3,5-10*
70 5,57-10° 5,87-10° 3,14-104
80 2,3410° 2,34.1038 2,96-10*
90 1,0-103 1,45.-108 2,76-10*
100 1,49-10° 9,0-102 2,58:10*
110 1,75-108 1,22-10° 2,16-10*
120 1,75-108 1,19-108 1,85-10%
130 1,75103 1,15-108 1,5-104
140 1,62-108 1,13-108 1,39-104
150 1,45-10° 1,11-10° 1,22-104
160 1,18-104
170 1,0-10*
180 9,7-104

60— yron mexay HanpaBneHUAMN nyvka 3/fIeKTPOHOB U HanpaBlieHneM BbiXxo4a TOPMO3HOIo U3nyvyeHna n3 MULLEeHN.

Tabnuuya 3
TonwmHa 3awmThbl U3 6eToHa (CM) ANA pasnUYHbIX KpaTHocTen ocnabnexnmnsa K

K Ead, MaB
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,5 2,0 3,0 4,0 6,0

10 7,2 136 190 2256 258 268 276 284 291 299 340 376 434 475 516
20 8,2 153 214 258 299 319 336 350 362 370 425 475 540 58,7 64,6
50 9,9 18,8 251 30,8 350 376 394 412 428 446 510 581 669 728 816
100 1,2 211 289 352 399 430 453 472 488 505 583 657 775 845 951
5102 13,8 26,0 36,0 439 505 545 573 598 625 646 748 845 101 110 124
103 1556 282 392 481 552 592 525 653 673 704 817 876 110 121 138
5.10° 18,8 331 456 564 652 70,0 740 770 802 828 97 11 133 147 167
104 201 352 485 603 693 745 791 829 862 892 104 119 143 157 179
5104 23,3 423 564 686 790 84,7 887 934 979 102 120 136 165 181 207
10° 305 505 646 751 828 890 935 981 102 107 127 144 174 191 218
5.10° 448 615 73,7 837 925 993 104 110 115 122 142 162 196 215 247
108 493 664 798 898 97,0 104 114 114 120 124 150 171 205 225 261
510° 594 79.7 916 101 107 114 120 126 132 137 166 189 227 250 288
107 64,0 849 957 106 1M 119 125 130 136 142 173 197 236 259 299
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Tabnuuya 4
TonwuHa 3awmTbl 13 xenesa (CM) AnNs pas3nuUyYHbIX KpaTHocTen ocnabneHusa K

K Ead, MaB
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,5 2,0 3,0 4,0 5,0

10 2,1 3.4 4,5 54 6,2 6,8 7,3 7,8 8,2 8,5 10,0 1,0 122 125 127
20 2,6 4,3 55 6,6 7,5 8,3 8,9 9,5 10,0 105 122 13,7 153 16,0 164
50 3,1 51 6,9 8,2 9,3 102 1,2 120 12,7 134 155 171 193 202 212
100 3,8 59 7,5 9,0 102 1,2 122 131 140 14,7 176 197 223 234 246
5102 4,6 7.4 9,6 16 134 147 158 169 17,7 186 225 254 291 30,7 323
108 5,0 8,0 105 12,7 147 162 175 186 195 204 246 280 319 33,7 356
5.10° 6,7 102 130 155 176 192 20,7 221 233 244 294 334 382 403 432
104 7.4 11 140 166 188 20,7 222 236 249 262 314 358 410 432 465
5104 8,3 126 160 190 216 235 255 275 285 300 363 412 472 499 539
105 8,5 131 169 200 227 250 269 286 303 318 382 435 500 530 578
510° 9,3 143 185 221 255 279 301 320 338 355 426 488 56,1 600 644
108 9,9 154 199 236 26,7 292 315 335 354 371 446 510 588 630 675
510° 10,9 16,8 218 259 294 324 348 370 390 408 491 563 651 700 762
107 1e 177 228 270 305 335 361 384 405 424 511 586 678 728 780

Tabnuya 5
TonwuHa 3awmThbl U3 CBMHLA (CM) ANA pa3fiMyHbIX KpaTHOCTen ocnabneHusa K

K Ead, MaB
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,5 2,0 3,0 4,0 6,0

10 0,3 0,6 0,9 1,3 1,6 2,1 2,6 3,1 3,5 3,8 5,1 5,9 6,5 6,4 55

20 0,3 0,6 1.1 1,5 2,0 2,6 3,3 3,9 4,4 4,9 6,6 7,6 8,3 8,2 71

50 0,4 0,9 1,4 195 26 3,3 4,0 4,6 53 6,0 8,2 9,6 10,6 10,5 9,2

100 0,5 1,0 1,6 23 3,0 3,9 4,7 55 6,3 7,0 9,7 13 122 121 109
5.102 0,7 1,4 2,2 3,1 4,0 5,1 6,1 7,2 8,2 9,2 12,9 150 16,3 16,1 14,9
108 0,7 1,5 2,4 3,3 4,4 57 7,0 8,1 9,2 10,2 141 165 180 17,8 16,5
5.10° 0,9 1,9 3,0 4,2 55 7,0 8,5 9,9 12 124 170 198 219 21,7 203
104 1.1 21 3,3 4,6 5,9 7,5 9,1 106 120 133 183 213 235 234 220
5104 1,2 2,4 3,7 52 6,9 8,7 10,5 123 140 156 214 247 273 272 258
105 1,2 2,4 3,8 54 7,2 9,2 1,1 130 148 165 22,7 262 289 289 275
510° 14 2,8 4,4 6,1 8,2 10,2 123 144 1655 185 255 295 327 327 314
10° 1,5 3,0 4,7 6,5 8,7 10,9 131 153 175 199 26,8 310 343 344 330
5.10° 1,6 3,3 53 7,3 9,6 121 147 172 195 216 29,7 343 381 383 368
107 1,7 3,4 54 7,6 10,1 126 152 178 203 225 312 358 29,7 399 384

Tabnuuya 6

Bbixoq hOTOHEUTPOHOB M3 Pa3fUYHbIX MULLEHEN
B 3aBMCMMOCTMU OT 3HEPrum 3feKTPOHOB

E,. MaB N-10~* bOTOHENTPOH/3NEKTPOH
Cu (50 r/cm?)  Cu (12,7 r/lem?)  Ta (12,5 r/cm?)  Pb (23 ricm?)

11 - - - 1,5
12 - - 0,6 -
15 0,8 0,4 3,5 -
19 - - - 22
20 6 3 13 -
28 21 8 - 46
30 - - 40

34 33 13 - 79
35 - 14 - -
100 - - 100 -
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Mpunoxenne 2
Kk CaHlNuH 2.6.1.2573-10

BeHtunauna nomeweHunin yckopurens

[ns yoaneHus obpasytoLmxcst B paboyer kamepe yckopu-
Tens TennonabbITKOB B HE AOMKHbI ObiTb 0GecneveHbl kpaT-
HOCTW BO3ayx00OMeHa He MeHee, NMpPUBEAEHHbLIX B Tabnuvue 1.

Tabnuua 1

MuHuManbHbIe KpaTHOCTU BO3QyXO0OOMeHa
B paboyen kamepe yckoputens

O6béM Oo 100 100-500 500-1000 Csbiwe
paboyei 1000
Kamepbl, M3

KpaTHocTb

BO3ayxoobmeHa, u' 15 10 5 2

Mpn obecneyeHnn NprBedeHHbIX KpaTHOCTEN BO3AYX000-
MeHa B paboyer kamepe BO Bpems paboTbl yckopuTens B 60mb-
LUIMHCTBE CNy4YaeB KOHLEHTpauun obpasyrowmnxcs BpeaHbIX
ONS1 YenoBeYeCcKoro opraHnamMa BeLLecTB 3Ha4YUTenbHO npe-
BbILLAKOT UX NpedensHo aonyctumble koHueHTpauun (MOK).
[MoaTomy nocne BbIKMIOYEHUs ycKopuTens Ans obecneveHus
BesonacHocTn nepcoHana BBOAUTCS 3anpeTHbIi nepuoa (T, ),
B TEYEHMe KOTOPOro BXod NepcoHana B paboyyto kamepy Aor-
XeH ObITb UCKIOYEH.

3anpeTHbI Neprog B obLleM criydae cnegyeT onpeaensatb
no copmyne:

_ IKi(JIKa)
3anp - K T

Kaw ‘

(1)

roe: C, — KOHUEHTpauus j-ro TOKCUYHOTO (PafauoakTMBHOIO)
BelllecTBa B paboyelt kamepe B MOMEHT MpekpaLleHms obny-
yeHus, mr/m (FBk/m3);

MAOK. — npefensHO OonycTMas KOHLEHTpaLUms i-ro Tok-
CUYHOrO BelllecTBa, Mr/m?;

[Ka, — nonyctmas KOHUEHTpaumsa i-ro painoakTMBHOMO
BelecTsa, Bk/m3;

K. — KpaTHoCTb BosdyxoobmeHa B pabouelt kamepe yc-
koputens, 4

A, — KO3H(PULMEHT, XapaKTePU3YIOLLMIA XUMUYECKYIO (MK
S0EPHY0) HECTOMKOCTb TOKCUYHOTO (PafuoaKTUBHOIO) Belle-
CTBa nocne npekpaiieHusi obnyyenus, 4.

B pesynbtate paguonusa Bosgyxa obpasytoTcs 030H U
OKMCHbl a30Ta, SBNSALMECS NOCTOSIHHO COMYTCTBYOLWUMU
(hakTopamm onacHocTK npu paboTe ycKopuTensi.

OpHako BBMAY TOro, YTO Npu paboTe ycKopuTenen TOKCHY-
HOCTb NMPOAYKTOB pagmonusa Bo3ayxa onpeaensiercs, B oc-
HOBHOM, obpasytommest o3oHoM (MAK o3oHa B 50 pa3s Hke
MOK okmcnoB a3oTa), Bce pacyeTbl BEHTUNSALMN AOIMKHbI OC-
HOBbIBaTbCS Ha 06ecnevYeHn HeobX0AMMOro CHUXKEHMST KOH-
LeHTpaumMmn 030Ha.

MpooykTbl pagvonuaa BoO3ayXa Ha yCTaHOBKax C YCKOpU-
TENAMU 3NEKTPOHOB 0Opa3syloTCs NULLb B 30HE MyyKa YCKO-
PEHHbIX 3NEKTPOHOB. 3aTEM OHUM pacnpocTpaHsitoTcs B obbe-
Me BCell KaMepbl (3a CHET nepemMeLLrBaHnsa BO3ayXa).

KoHueHTpauusi o30Ha B 30He AeWCTBUS NMyyKa ANEKTPOHOB
paccuuTbiBaeTCA No goopmyre:

w . 42:107-J

osona ~ m[l —exp {_(ﬂpa() + Kxo) ’ tm}] , Mr/MS, (2)

rae C2°  — KOHLUEHTpauus 030Ha B 30He 0bsy4eHus (B nydke
3MEKTPOHOB) BO BPeMs paboTbl YCKOPUTENS;

t , — BpeMs HaxoXOeHus Bosdyxa B 30He obnydveHus (B
nyyKe 91eKTPOHOB), Y;

J — TOK ny4Kka anekTpoHOB, A,

S,, — nnouiaae NonepeyHoro ceveHus 30Hbl 0bryveHus
(pa3BepTkM), M3

K., — KpaTHOCTb Bo3aAyxoobmeHa B 30He 0BrydeHns (B ny4-
Ke), u';

Ar™ KO3(PPULIMEHT, YUUTLIBAIOLLMIN PaANALIMOHHYIO HECTON-
KOCTb 030Ha, BEMN4MHa KOTOPOro 3aBUCUT OT MOLLHOCTM MOFfo-

LLIEHHOW [03bl B BO3yxe U paccHUTbiBaeTCA Nno cpopmyne:
2p=1,6+102 P08, 3)

MoOLLHOCTb MOrNOLWEHHOM A03bl YCKOPEHHbIX 3NIEKTPOHOB
B BO34yXe paccuuTbiBaeTcs no gopmyne:

dE J-d
P= 3,6-10“)(@)“0,, S oo, (4)
dE
roe: (de)uo,, — MOHU3aLMOHHbIE NoTepu, MaBecm?/r (Tabn. 2);

d — paccTosiHMe OT BbIXOOHOTO OKHAa YCKOpUTENs A0 MU-
LLIEHU, M.

[ns HanGonee ahdeKkTUBHOrO yaaneHus obpasyroLLmxcs
BpeaHOCTel LenecoobpasHo ycTaHaBNMBaTb MECTHbIE OTCO-
cbl BONM3n MecT 06pa3oBaHns 3TUX BPeOHOCTEN.

Mpw akcnnyaTaummn ycKopuTensi ¢ MHAMBMAOYanbHOW paau-
AUMOHHON 3aLUMTON NPOAYKTblI paauonu3a Bosgyxa obpasy-
toTca B HebonbLLom o6beme. B aTom cnyyae BakHO npenoTs-
paTuTb pacnpocTpaHeHne 3TuX BPedHOCTEN B MyMbTOBYHO U
OpYyrve NoMeLLeHus:, rae NoCTOSIHHO HaxoauTcst nepcoHarn. [ns
3TOro NpPou3BOAMTENBHOCTE MECTHOIO OTCOca M3 30HbI 06My-
YeHWs JOMKHa ObITb TakoW, YTobbl OH 0Becneynn ckopocTb
OBVXXEHMS BO3[lyXa B MecTax NMoACcOCOB (BXOA U BbIXOA TPaHC-
nopTepa B 30Hy 0bny4YeHus, wenu u T. n.) He meHee 0,5 m/c.
OObIYHO 3TO ycroBue cobntogaeTcs Npy NPON3BOAUTENBHOC-
Tn MecTHoro otcoca 500—1000 m3/u.

CyLLecTBYET HECKOMbKO BapUaHTOB MECTHOW BEHTUNSALMN
13 30HbI OONyYeHUsi, a UMEHHO OTcOca BO3AayXa:

- Ha YPOBHE JEVCTBYS NyyKa SIEKTPOHOB MO Kpako pa3BepT-
K1 ero (C 0AHON Unm obenx CTOPOH TEXHONMOMMYECKOro KaHana);

- ¢ 06eunx CTOPOH YCKOPUTENS Ha BbIXOAE U BXOAE TEXHO-
Norn4yeckoro KaHana B 30HY O6J'Iy‘-IeHVIF|;

- CBEPXY pagnaLMoHHOW 3aLLmnTbl (MHAMBUOYanbHas 3aLm-
Ta yckoputenemn urpaeT porib 3aTsKHOrO 30HTa).

YckopuTenbe MOXeT ObITb BBeAEH B AENCTBME NULLb NpK
BKITIOYEHUN MECTHOIN BeHTUnsAuMu. CuctemMa MeCTHOro OTCO-
ca 13 30Hbl 00ny4eHnst formkHa paboTaTb OT OTAENBHOMO BEH-
TunsaTopa. BeHTunatop gomkeH ObiTb BbIHECEH 3a npeaensl
nomMeLLeHus.
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Tabnuuya 2

MNoHu3aumnoHHble NOTepu NpU NPOXOXKOEHUU YCKOPEHHbIX 3MIeKTPOHOB
pasnuMyHON 3Heprun B BO3AYLIHOW cpefe

EO, MaB 0,2 0,3
E. MoB-cu?
(di)uon’ﬂ 2‘46 2708
dX 2
E, MoB 2 3
2
(d£)11011 ’M 1,68 1,74
dx
EO, MaB 30 40
MaB-cu®
(diE)uowﬂ 2,22 2,29
dX

0,4 0,6 0,8 1,0 1,5
1,90 1,74 1,70 1,66 1,66
4 6 8 10 20
1,79 1,88 1,93 1,98 2,13
60 80 100

2,38 2,45 2,50

Beuay manoro obbema 30Hbl 06MyyYeHnsa Ha yckopuTtene
3MNEKTPOHOB C MHAMBMAYaANbHOWM 3aLUMTON CHUXEHUE KOHLIEH-
Tpauum razoobpasHbix NPOAYKTOB paanonMaa Unn aktmeaumm
B TexHomnorndyeckoM kaHane go MNAOK (OKa) npu paboratowem
0TCOCE MPOUCXOOMUT MPAKTUYECKM 3a HECKONbKO CEeKyHZ Moc-
ne BbIKIMYEHUS] YCKOPUTENS, NO3TOMY MOHSTUE 3anpeTHOro
nepviofa B 3TOM Clyyae TepsieT NpakTUYeCcKUin CMbICH.

Beibpoc B aTMoccepy Bo3ayxa, He coAepKallero, Kpome
NPOAYKTOB €ro paguonusa (030Ha U OKMUCIOB a30Ta), HUKaKMX
OPYrMx TOKCUYECKMX UM paguMOaKTUBHbIX BELLECTB, MOXET
npou3BoanTbCa 6e3 NpeaBapUTENbHON OUUCTKN.

Mpu Hann4un Bo3gyxoobmeHa B 30He 0brnyveHns obpaso-
BaHWe 030Ha U ero pacnpocTpaHeHve B 06beme kamephbl npu
BKIJTIOYEHHOM YCKOpUTENE NMPOUCXOONUT HENPEPBLIBHO, NpUYeM
KOHLIEHTpaLMs 030Ha B BO3AyXe 3aBUCUT OT OpraHv3aLum BeH-
TUNAUMmM, obbema Kamepbl, MecTta pacriofioXXeHNs ycKopuTte-
nsi B paboyert kamepe, HanpaBeHUsl My4yka 3NIEKTPOHOB MO
OTHOLLEHWIO K HamnpaBIieHUO ABWKEHUSI BO3AYLUHbIX MOTOKOB.
[Mo3TOMy TOYHO KOHLEHTpauuo 030Ha B BO3gyxe pabouen
KaMepbl YCKOPUTENSI MOXHO paccuuTaThb, MULLb UCXOAS U3 KOH-
KPETHbIX YCMOBUIA, NEPEYUCIIEHHBIX BbILLE.

JInHeHas ckopocTb ABWMXeHUs Bo3dyxa B pabodein kame-
pe (v) OygeT paBHa:

v=K _ el MM, (5)

Kam
roe K., — KpaTHocTb BosayxoobmeHa B paboden kamepe, 4,
| — anvHa pabover kamepsbl, M.

B cnydae, korga ny4oK aMeKTPOHOB HanpaereH neprnex-
OVIKYNSPHO HanpaBneHuio ABMKEHNS BO3dyxa B paboyen ka-
Mepe, BpeMS HaXOXAEHWUST KaXXOOM nopuun Bo3gyxa B 30HE
o6nyyeHns (B ny4ke arneKTPOHOB) COCTaBUT:

;9 Sy
0=,k Y (6)

Kav

r4e @ — CPedHsisl WMpMHA CEeYEHUS NyYKa 3NIEKTPOHOB, M.

Torga KpaTHOCTb Bo3nyx006meHa B 30HE OGJ'Iy‘-IEHI/IFl CO-
CTaBUT:

Takum obpasom onpefenstotca Bce napametpsl (¢ ; K ;
Aa), HEOOXOOUMBIE A5 pacieTa KOHLIEHTPALMN 030Ha B 30HE
rny4ka 3MeKTPOHOB.

KonuuyectBo 030Ha, o6pasytoLerocs 3a 1 4, OyaeT paBHO:

Qo3oua:C3o V 'Kgozcgo 'd'Sgo'Kgo,Mr/qy (7)

o3ona 30 ozona

rae: V., — obbeM 30HbI 0bryveHus, M3,
3a 1 4 yepes pabouyto kamepy npoxoauT L m® Bo3ayxa:
L = VKaM.KKaM’ MS/LI’ (8)

roe: V _, — obbem paboueii kamepsbl, M°.

KoHLUeHTpaLwsi 030Ha B BO3yXe KaMepbl Npy yCTaHOBMB-
LemMcsi pexume GyaeT paBHa:

Kav Q ;
C ; — Zosona
O30HT L (9)

_ 42:10-Jd-K,
(ﬂ’ ao+K30)'I/xa.w.KKa.w

2

[1 - exp{_(/lpao +K30) 'tzo}] , Mr/me.

[Onsa oxnaxaeHus onbrn BbIXOQHOTO OKHA YCKOPUTENS
ee obayBaloOT CTpyel cxaToro Bo3gyxa C pacxogoM OKOmo
100 m3/4. MpakTuyeckn Becb 3TOT BO3AYX MPOXOAUT vepes
My4YOK YCKOPEHHbIX 3NeKkTpoHOB. Kaxxaasi nopums Bo3ayxa Oy-
[eT HaxoOuTbCsA B 30He 06nyveHus okono 1 cekyHabl (f =
0,0003 u, K., = 3600 4). MoacTasnas sHaveHua t, n K, B (9),
MOXHO paccyMTaTb KOHLEHTpauuio 030Ha.

Ha yckoputensix anekTpoHOB BbICOKMX 3Hepruii (6onee
10 MaB) npovcxogut aktMBaumsa 06ny4yaembiX KOMMOHEHTOB
cpebl 1 MaTepurarnos no peakuusm (y, n), (y, p) u cyLlecTsyeT
OMNacHOCTb BHYTPEHHEro obnyyYeHns nepcoHana 3a CYeT ak-
TMBALMN KOMMOHEHTOB BO3AyXa. Tak, SHepreTmyeckuii nopor
peakuuii “N(y, n)3N n "®O(y, n)'*O coctaenser 10,6 MaB n
15,7 MaB cooTBETCTBEHHO.

KoHueHTpaumsa pagnoakTUBHOIO rasa B BO34yXe 30HbI 00-
nyyeHus BO Bpemsi paboTbl yCKOPUTENST MOXET ObITb paccyu-
TaHa no copmyrne:

o CiE-JdK,
! (Kgo +O’693/7;/2)'I/Ka,\4 .K

Kast

[1 —&Xp {_(K'jo +
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+0,693/T;,,) 1,11 rEwme, (10)

rae: C', — NoCTOsAHHAasA CKOPOCTU 0BpasoBaHUsA PaanoaKkTmB-
HOTO rasa B BO3OyXe,;

T,,, — Nepuop nonypacnaga o6pasytoLLerocs papgmoHyKIn-
Aa, Y

E, — aHeprus anekTpoHos, MaB.

3aBucmocTb C') OT 3HEPrM SMIEKTPOHOB NpuBedeHa Ha
pucyHke 1.

B tabnuue 3 npviBedeHbl 3HA4YEHUs 3anpeTHOro nepuoaa
BXoda B paboyyto kaMepy YCKOpUTENs, pacciuTaHHbIe Mo npu-
BEOEHHbIM B JAHHOM MPUIIOXKEeHUM DopMynam Ans Toka nyyka
anekTpoHoB J = 1 MA, KpaTHOCTM BO3dyxoobmeHa B paboyent
kamepe K = 254", obbema kamepbl V= 560 m*, paccTos-
HWS1 OT BbIXOAHOTO OKHa ycKopuTens Ao muwenn d = 5 m. Pac-
YyeT npoBoawurics, ucxoas n3 obpasoBaHusi 03oHa, N un °0.

Mpw aHeprusix anektpoHoB Ao 30 MaB pacyeT 3anpeTHo-
ro nepuofa criefyet BECTU MO 030HY, @ NPU SHEPTUSAX CBbILLe

Ecnn 3anpeTHbIi neprog, obyCcrnoBneHHbIn Heobxoaumo-
CTbO CHUXXEHWUSI MOLLHOCTM [03bl M3MNyYeHUs OT aKkTUBUPOBaH-
HbIX KOHCTPYKLMOHHbBIX MatepuarnioB 1 06bekToB 0brny4eHus
00 [OMyCTMMOrO YPOBHS, MpEeBbILAET 3anpeTHbIN nepuog,
paccunTaHHbIv No dopmyne (1), To 3anpeTHbI nepuog, onpe-
aensietcs HeobXxoOAMMOCTBIO CHIDKEHUS MOLLHOCTU J03bl W3-
TNyYeHMs OT aKTUBUPOBAHHBIX KOHCTPYKLMOHHBIX MaTepuarnos
1 00beKToB 06nyyYeHuss 4O 4ONYCTUMOTO YPOBHSI.

Mpumep: Yckoputenb anekTpoHos (E, = 30 MaB, J = 10° A)
pasmetllieH B paboyeit kamepe obbemom V =600 m*, ¢ kpart-
HoCTbio BosayxoobmeHa K =10 y'. PaccTosHue oT BbIxod-
HOro OKHa YCKOpUTENs 40 MULleHn d = 5 M, cpegHsas nnowasb
pasBepTkm ny4dka anekTpoHos S, = 0,05 m?. OnpenenuTs 3an-
PETHbIN Nepuog Bxoaa nepcoHana B pabouyyto kamepy.

PeweHune:
a) paccuutaem 3anpeTHbI nepuop, ucxons n3 obpasosa-
HUS 030HAa.

Kav

30 MaB — no HakonneHuio pagnoaKkTUBHbIX ra3os. In —&oe
O30Ha — HﬂKOROHLI ,
Ta6nuua 3 o me + ﬂ’xu.w
BenuuuHbl 3anpeTHOro nepuoaa BpeMeHu Ay — KOBDPUUMEHT, YHUTLIBAIOLLMIA XUMUYECKYHO HECTO-
E, MoB T MuH KOCTb 030Ha nocre oTKMoueHus yckoputena (4, = 1,2 4™),
= He 3aBWCUT OT YCIIOBMI OBMyYeHUsI.
O3s0H BN 50
10 7 0 0 ;
15 7 3 0 wwr _ 42:100-J-d-K,, [1—exp{—(1,, +
o3zona /1 K . V X K p pao
20 7 55 2 ( ‘pao + 30) Kav Kav
25 7 7 5
30 7 9 7 +K,) 10} mrime:
35 7 1" 10
100000
— 115
= 10000 —— O
g =
& - 13N
= A
F 1000
2
L0
—
83 100
10

10 15 20

25 30 35 40

SHeprng anekTpoHoB Eo, M3aB

Puc. 1. 3aBUcHMMOCTB TIOCTOSIHHOM ckopocTH obpa3zoBanus (C')) paJHOHyKIHI0B
N u O ot sHepruu 31eKTpOHOB (BOIB()PAMOBas MHIIICHB)
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K -l K_3V 10-8.,5
Kgo — Kdum Kdu — Kdu Kawv — — 370 q_‘|.
N JS. T 023
1
Torga: t,, = ——=10,0027 u.
370
Awo = 1,62107 « P28, 4,
pa
P=3610°Ey L _36100.222. 29005 g 100 crpp
xS ,

Ay = 1,6+102¢(8+10°06 = 1,4410% u;

42-107-107-5-370

Kav r

_ -(14000+370)-0,0027] =0.90 2/ 1+
osona (],4104+370)600]0L > y

0,90
osona _ 0,1 _ In9 _ 2,20
@0 T10412 112 112

=0,20y =12 ymun.

6) paccuuTaem 3anpeTHbli nepuod, ucxoas us obpasosa-
HUSI PadMOaKTVBHbLIX rasoB.

Mpwn sHeprumn anektpoHoB 30 MaB npeobnagarowym sB-
nsietcst obpasoBaHue *O no cpaBHeHuto ¢ obpasoBaHnemM N
(cm. puc. 1).

Ona O T, =2 muH = 0,033 u, OK, = 37 kbr/M? (1+10° Ku/m?).
Ana ®NT,, =10 MuH = 0,167 4, KA = 74 kBk/m® (2210 Kn/m®).

ca_  CiEy-J-dK,

1 —exp{—(K;, +
° (K30+0’693/TI/2).V/«W.Kkaw[ p{ ( ¥

5,55-10°-30-107-5-370

0,693, 60010
0,033

0,693
T ) . tzo}]] =
12 (370 +

+

0,693

-0,0027)}]1=8,1-107, I'Br/ ar’;
0’033) )] K/ M

[1—exp{-(370+

| 8,1-10*
o 37 In2200

sanp = 0,25 y =15mumn.
10+ 21 31

B) yunTbiBas bonee AnNuTENbHbLIN NO cpaBHeHMO ¢ °O ne-
pviog nonypacnaga *N, CHUxeHWe KoHUeHTpauum nsotona N
nocrie OTKIIYEHUS yckopuTenst ByaeT npoucxoauTb ropasao
Me[neHHee, T. K. OCHOBHYIO POfib B CHUXKEHUMW €ro KOHLIeHTpa-
umn ByaeT urpaTb KpaTHOCTb BO3AyXxoobMeHa, a He pacnaj
Hyknuaa, kak B cnyyae °0.

0,693
7;/2

Cran — C(’) ’EO J 'd‘K‘m
13, (K30+0,693/T{/2)'V1m.\l.K

Kam

|:17‘3Xp{7(1(30+ )’tm}]:

_1,5-10°-30-107-5-370 . efamg;f;;.o,om

= 1=1,7-10"I'bx/ A’
370+ 0,693

)-600-10
0,167
i 1,7-10*
s, 74 In230

= = = 0,384 =23 mun.
10+4,15 14<I15

CpaBHyBas Mony4YeHHbIe BENUYMHbI 3anpeTHbIX Neproaos,
BUAMM, YTO HaubornbLlee 3Ha4YeHe 3anpeTHoro nepuoaa on-
penensietcs obpasoeaHmem *N. MoaTomy npuHMMaem ero
paBHbIM 23 MUH.
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OCHOBHbIE MOHATUSA W onpeapeneHnsa

B pamkax HacTosiLLero JOKyMeHTa KpoMe TEPMUHOB, Npu-
BegeHHbIx B HPB-99/2009, 4ONOMHUTENBHO MCNONb3YTCA
cnepyroLimMe TEPMUHbI:

Yckopumerb 351eKmpoHo8 (yckopumersib) — aNeKTpounan-
YecKoe YCTPONCTBO, FreHEPUPYIOLLIEE MNOTOK 3IIEKTPOHOB C 3HEP-
rven Bbilwe 0,1 MaB.

PaduayuoHHasi ycmaHosKa C ycKopumerem 371eKIMpPOHO8
(PY Y3Jl) — anekTpodmanyeckasi pagnaumoHHas YCTaHOBKa,
npegHasHaveHHas ons obnyyeHns pasnuyHbix 06bLEKTOB, UC-
TOYHMKOM WMOHU3UPYHOLLIETO U3NYyYeHMs1 B KOTOPOMN SIBNSIETCS
YCKOPUTESb 3IEKTPOHOB.

PaduayuoHHass MeOUUUHCKasl ycmaHoeKa C ycKopumesem
anekmpoxos (PMY Y3JI) — anektpodmaunyeckasi paguauyoH-
Has ycTaHOBKa, MpefHa3HayYeHHasi 4151 MEAMLIMHCKOIO UCMOoSb-
30BaHWs, UCTOYHUKOM VOHM3NPYIOLLETO U3NyYEeHUsi B KOTOPOW
SIBMSIETCS YCKOPUTENb 3NEKTPOHOB.

CmauuorapHas PY Y3I1— PY Y3I1, ans pasmelleHnst Ko-
Topoii TpebytoTcs cneunansHO 060pyaoBaHHbIE NMOMELLEHUS.

lMepedsuwxHas PY YOI — PY Y3J1, cMOHTMpOBaHHas 1 1Uc-
nonb3yemasi Ha CaMOXOAHbIX UMM HECAMOXOOHbIX TPAHCMOPT-
HbIX CpeAcTBax (aBTOMalUMHa, BaroH v T.M.).

PY Y3I1 ¢ uHdusudyanbHoli 3awjumoli — PY Y31, B koTo-
poi paguauMoHHas 3aluTa SBMSETCS 3IEMEHTOM €€ KOHCT-
PYKUMMW, HENOCPEACTBEHHO NPUNEraeT K UCTOYHMKY U3My4eHunst
N OCHOBHbIM KOHCTPYKTVBHbIM y3riam yCTaHOBKW 1 obecneyu-
BaeT pavaLMOHHYI0 3alLMTy HaxoasLerocs Bonmau Hee nep-
COHana.

Cucmema 6riokuposku PY Y3IT (yckopumernsi) — doyHKUM-
OHanbHasa 4Yactb PY Y3I1 (yckoputens), obecneumnsaroLas
aBapUIHOE BLIKIIOYEHNE YCKOPUTENS C Lenblo obecnedeHus
6e3onacHOCTU NepcoHana u nNauyMeHToB, a Takke NpeaoTepa-
LLeHWs BbIxoda 13 cTposi 060pyaoBaHNSA YCKOPUTENS.

Cucmema cueHanusayuu PY YOIl (yckopumernsi) — pyHK-
umnoHanbHas yactb PY YOIl (yckoputens), nHcdopmumpytowlas

O MpoBeAeHVN padnaLMOHHOro MpoLecca, NPeBbILeHUN 3a-
AaHHOro YPOBHSI MOLLHOCTW A03bl B PagnaLoOHHO-ONacHOM
30HEe (Ha paboymnx mecTax), O COCTOAHUN OTAENbHbIX PYHKLM-
OHanbHbIX YacTten PY YOIl (yckoputens).

BawumHbie kaHansi PY YOI (yckopumerisi) — KOHCTPYK-
TMBHas YacTb paguaumoHHol 3awwutbl PY Y31 (yckoputens)
B hopMe KaHarnoB 1 NabupuHTOB (KPUBOMMHEVHbIE, MHOMOKO-
neHYaTble 1 Ap.), NpegHasHayveHHbIX AN NPoknagkn B pabo-
Yylo Kamepy pasnmnyHbIX KOMMYHUKaLMA, 4OCTYNa B Hee nep-
coHana u obecneyrBatoLLMX CHUXKEHUE UHTEHCUBHOCTU OTpa-
XKEHHOro M3ny4yeHns 4o AONyCTUMbIX Npeaenos.

Paboyas kamepa PY Y3J1 (yckopumerisi) — KOHCTPYKTUB-
Has yacTtb PY YOI (yckopuTens), orpaHmunBatoLLas padouyyto
30HY, B KOTOPOW OCYLLECTBSAETCA HEMOCPEACTBEHHOE BO3AEN-
CTBME VIOHU3MPYIOLLIETO U3My4YeHns Ha obbeKTbl 06nyyeHus
(kpome naumeHToB).

lpouedypHas PY YOIl (yckopumerssi) — NnoMeLleHue, B
KOTOPOM MPOUCXOAUT 0BnyyeHve naumeHTa ny4kom SneKkTpo-
HOB MNM TOPMO3HOMO WU3MNyYeHWsl, reHepupyeMbIM ycKopuTe-
1eM 3NEeKTPOHOB.

lynbmoesasi (KoMHama yrpaeneHusi) — NoOMeLLEHNEe NOCTo-
SIHHOrO NpebbiBaHMA NepcoHana rpynnbl A, B KOTOPOM pacno-
NOXeH NynbT ynpaeneHus 1 KOHTpons 3a paboton PY YOIl
(yckoputens).

PaduayuoHHo-onacHasi 30Ha — 30Ha, B NpeAenax KoTopou
MOLLIHOCTb [03bl VOHU3UPYIOLLErO U3MYYEeHUs] MOXET NpeBbl-
watb 1,0 Mk3B/u.

BarnpemHblili nepuod — MUHUManbHOE BPEMS MEXAY OKOH-
YaHneM 0bnyveHus 1 pa3peLleHMeM Ha BXod B pabouyto Ka-
Mepy, Heobxogumoe AN YMEHbLUEHUS! B HEN KOHLeHTpaumm
TOKCUYECKUX BELLEeCTB A0 3a4aHHbIX BEMIMYMH 3a CYET ee BeH-
TUMMPOBAHWSA, @ TaKKe CHUXKEHUS YPOBHSA M3MYy4YeHUs OT Ha-
BEEHHOW aKTMBHOCTW KOHCTPYKLIMOHHBIX U OpYrUX matepua-
nos B paboyel kamepe [0 AOMNYCTUMbIX BENUYMH.
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