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1.1. Hacrosimme caHWTapHble TpaBUiia W HOPMATHBBI PETIAMEHTHPYIOT
TpeOOBaHUsA K 00ECIEUEHUIO paJHallMOHHON 0€30IacCHOCTH HAceJIeHUsl U NepcoHasa
IIPY UCIIOJIB30BAHUM YCKOPHUTENEHN JIEKTPOHOB € 3Hepruen 1o 100 M»aB.

1.2. Canurtapuble npaBwia pazpaboTanbl ¢ yderoM TpedoBanuii CanlluH
2.6.1.2523-09  «Hopmbl  paamammonHoit  OesomacHoct  (HPB-99/2009)»
(3apeructpupoBanbl B MunucrepctBe roctuiiun Poccuiickoit @enepauun 14 aBrycra
20009 r., peructpaunoHHblil No 14534).

1.3. CanuTapHble OpaBUJIa PACOPOCTPAHSIOTCA HA BCE THUIBI YCKOPUTEIEH
ANEKTPOHOB ¢ 3Hepruei 1o 100 MaB, ucnonb3yeMbIx B paJualliOHHON TEXHOJOTHH,
CTepUIIU3ALIMY, JTy4YEBOM TEparuu U JUIsl APYTUX IEeJIEH.

1.4. CaHI/ITapHI)IG nmpaBujia HC PpPacCIIpoOCTPAHAOTCA Ha YCTAHOBKH C
YCKOPUTCIIAMUA QJICKTPOHOB JIIs A0CMOTpa TPAHCIIOPTHBIX CpCIACTB )51
prHHOFa6apI/ITHI)IX I'py30B W HCCTAIIMOHAPHBIC lIG(l)CKTOCKOHBI C YCKOPUTCIIIMH
QJICKTPOHOB.

1.5. TpeOGoBanusiMH  HACTOSIIMX  CAHUTAPHBIX  MPABWI  JOJDKHBI
PYKOBOJICTBOBAThCSI BCE IOPUIMYECKHUE JIUIA, OCYIIECTBISIONINE MPOCKTUPOBAHUE,
KOHCTPYHUPOBAHHUE, TPOU3BOACTBO, peaIM3AIUIO, pa3MElIeHHe, JKCILTyaTalluIo,
PEMOHT U  OOCIyXUBaHHE YyCKOpUTEJEH DOJIEKTPOHOB, a TaKkKe OpraHbl
UCIIOJIHUTEILHOM BIIACTH, OCYIIECTBIISIONIME HAA30D 32 COONIOICHHEM PaAHaIllMOHHON
0e30MacHOCTH TMpU OOpaIllEeHUH C TEXHOT€HHBIMU HCTOYHHUKAMHU HOHU3UPYIOIIETO
U3ITy4CHUS.

1l. O0mme mo10KeHUA

2.1. Tlpu pabGore ycKOpHTENIss OCHOBHBIMU (paKkTOpaMu paguariOHHON
OITACHOCTH SIBIISIOTCS:

BBIBEJICHHBIN U3 YCKOPUTEINS ITYYOK YCKOPEHHBIX JIEKTPOHOB;

TOPMO3HOE€ U3JIyUYE€HHE, BOZHUKAIOIIEE MTPU B3aUMOJIECTBUU YCKOPEHHBIX 3JIEKTPOHOB
C MHUIIECHBIO, 3JIEMEHTAMU YCKOPHUTENS, a TakKe KOHCTPYKIMOHHBIMU U APYTUMU
MarepuaiaMu B pabouell kamepe (mpoueaypHoi);

(OTOHEHTPOHBI, BO3HUKAIONIMC TPH B3aAUMOJCHCTBUH BBICOKOIHEPTETHIECCKOTO
TOPMO3HOIO H3JYYEHHUSI C SIApaMH BEIIECTB MHIIEHH, 3JIEMEHTOB YCKOPHUTEIS U
OKPY’KAIOIIEH CPEbI;

OpYTrue BUIBl MOHU3UPYIOMIETO W3JYYEHHS, BO3ZHUKAIOIIETO MPU B3aMMOACHCTBUHU
3JIEKTPOHOB U TOPMO3HOTO U3JIyUYECHUS C SIAPAMU BEIIECTB OKPYKAIOIIEN CPEJIbL;



CHUMAaeMO€ paJuOaKTUBHOE 3arpsi3HEHHE pabodeil kKamepbl YCKOpUTENs (MTOMENICHUs
YCKOPHTES ), BOSHUKAIOIIEE B pE3yibTaTe aKTHUBALMHU MbUIM, METAJIOB, UCIIAPEHUS
AKTUBUPOBAHHBIX MAaTEPHUAJIOB MUILIEHHA U IPYTUX Y3JIOB YCKOPUTENS MOJ IEUCTBUEM
ITy4Ka IEKTPOHOB, TPOBEACHUS PAAUALUOHHBIX IIPOLIECCOB.

pPaAMOaKTUBHBIE Ta3bl U a’pO30JH, 0Opasyroluecs Mpu OOJIYyYEeHHUH KOMIIOHEHTOB
BO3/lyXa W BEIIECTB, MOCTYMAIOIIKUX B HETO U3 O0Iy4aeMbIX OOBEKTOB, a TAaKXKE U3
aKTUBHPYEMOU BOJIbI, OXJIAXKJAIOLIEH y3JIbl YCKOPUTEIIS;

HEUCIIOIb3YEMOE PEHTTC€HOBCKOE M3JYYEHUE OT BBICOKOBOJIBTHOM 3JIEKTPOHHOMU
anmapaTypbl yCKOPUTENS.

2.2. Tlpu paboTe yckopuTedsi MMEIOT MECTO TaKXke U JApyrue (u3nuecKue u
XUMHYECKUE (aKTOPhl OACHOCTHU:

TCIJIOBBIACIICHUC OT 060pyI[OBaHI/I$I 151 KOMMYHHKaHHﬁ;

O30H H OKHCIIBI a30Ta, 06pa3y1011me(351 B pPE3YIIbTATC pPAIUOJIN3a BO3yXa II0J
}IGIZCTBPICM HOHU3HUPYIOIICTO U3ITYUCHUA YCKOPUTCIIA,

AIEKTPOMArHUTHBIE MO BBICOKUX U CBEPXBBICOKHX YaCTOT, CO3/1aBAEMbIE CUCTEMAMHU
NUTaHUS YCKOPUTEIIEH;

IyM, CO3/1aBa€MbIi alIapaTypor YCKOPUTENIEH;

TOKCUYECKHE BEIECTBA, BBIICIAIOMIMUECS MPU 00JIyIeHUH PA3IMYHBIX BEUIECTB;
BBICOKOE HaIPSKEHHUE;

MOCTOSIHHBIE 3JIEKTPUUYECKHE U MAarHUTHBIE MOJIS;

OTKPBITBIE IBIXKYIIIHECS 3JIEMEHTHI 000pYA0BaHMs, MAIIMH U MEXaHU3MOB.

2.3. B 3aBUCHMOCTH OT D3HEPIrUM YCKOPEHHBIX 3JIEKTPOHOB, YCKOPHUTEIU
3JIEKTPOHOB MOAPA3IEIISIIOTCS Ha JIBE TPYIIIIBI:

| 2pynna — ycxopurenu ¢ MakCUMaabHON HEPTUEN YCKOPEHHBIX JIEKTPOHOB HE
6onee 10 M»aB. Ilpu Takoif sHEprUH 1EKTPOHOB (HOTOSIACPHBIE PEAKIIMH BO3MOKHBI
JIIIb C OTAECIBHBIMH M30TOINAMH, U HABEJIEHHAs aKTUBHOCTH OKPYKAIOUIECH CPEIbI
MIPAKTUYECKU HE MPEACTABIIIET ONACHOCTH JUISl 3J0POBbS JIFOICH.

Il 2pynna — yckopurtenu ¢ MakCUMalabHON 3HEPrueil yCKOPEHHBIX 3JIEKTPOHOB
6onee 10 M»aB, Ho He Gomee 100 M»aB. B stom ciywae QorosigepHbie peakiuu
BO3MOXKHBI C OOJIBIIMHCTBOM H30TONOB, W HEHU30€XKHA aKTUBALUS DSJIEMEHTOB
KOHCTPYKITUH YCKOPUTENS M BO3AyXa P paboTe YCKOPHUTEIIS.

Pannanmonnbie 0OBEKTHI C YCKOPUTENSIMU 3JIEKTPOHOB, SHEPIUSl KOTOPHIX HE
npesbimaetr 10 MaB, nimn ¢ MEIUIIMHCKUMM YCKOPUTEISIMHU 3JIEKTPOHOB, DHEPIUS
KOTOPBIX HE MpeBbimaeT 25 MaB, cinenyer oTHOCUTS K |V kaTeropuu noTeHIHaIbHON
paIuallMOHHON OMACHOCTH, & C YCKOPUTEISIMU AJIEKTPOHOB Ooubiieit suepruu — Kk 1|
KaTeropuu.



2.4. IlpoexktupoBanue yckoputened u PY V3IJI 10mKHO NpPOBOAUTHCA
OpraHu3aiuend, WMEIOIIEH JIMIEH3UI0 Ha MNPOEKTHPOBAHUE TE€HEPUPYIOIIUX
HWCTOYHHKOB MOHU3UPYIOLIETO U3ITYyYCHHUS.

2.5. llpoekTupoBaHuE paJUAlMOHHBIX  MEIUIMHCKUX  YCTAaHOBOK C
yckoputessiMu dekTpoHoB (PMY VYOJI) u opranuzaius padoT ¢ HUMH JIOJDKHBI
OCYIIECTBIISITHCS TAKUM 00pa3oM, YTOOBI OTKa3 OJHOTO U3 KOMIIOHEHTOB YCKOPUTEIS
OOHapyXUBAJICA HE3aMEUIUTEIILHO, C TE€M, 4YTOObI CBECTM K MHUHUMYMY Jt000€
HE3aIUIAaHUPOBAHHOE MEIMIIMHCKOE OOJIydeHUE TMAIMeHTOB, B TOM YHCJI€ U B
pe3ysbTate OMIMOKHU IepcoHaa.

2.6. Ha craguu npoektupoBanus yckopurens |l rpymnmsl, cieayeT paccMoTpeTh
BOIIPOC O HEOOXOJMMOCTH OYHMCTKM BOJIbI, MpEIHA3HAYCHHON [JIs1 OXJIaXKJCHUS
OTAEIIbHBIX Y3J10B YCKOPHUTEIS, C LIEJIbI0 CHUXKEHUSI YPOBHEN HABEJIEHHOW AKTUBHOCTH
COJEPIKAIIUXCSA B HEN NTPUMECEH.

2.7. TexHuueckas IOKyMEHTalugd Ha yckopurtenb win PY VY3JI momkhHa
COJIepKaTh CJEAYIONIYyI0 WH(OpMAIHI0, HEOOXOAUMYIO [JIsi Pa3padOTKH IPOEKTa
pa3MelleHus: YCKOPUTES :

— MAaKCHUMAaJIbHOE TEIJIOBBIICIICHUE OT 000PY/I0BaHMS M1 KOMMYHHUKAIIUH;

— BO3MOXXHOCTb 00pa30BaHUs BPEIHBIX ra30B;

— MAaKCUMAJIbHBIE YPOBHH 3JIEKTPOMArHUTHBIX MOJIEH, CO3/1aBAEMBbIX
000pyAOBaHUEM YCKOPUTEJS;

— MAaKCHMAJIbHBII YPOBEHB IIIYMOB, CO3/JaBa€MbIX 000PYI0BAaHUEM YCKOPHUTEIS;

— TpeOoBaHUs ANEKTPUUECKON 0€30M1acCHOCTH;

— XapaKTEPUCTHUKHU CUCTEMBI BOJOOXIIAKICHUS;

— MOHTa)KHBIE CXEMbI YCTAHOBKH OJIOKUPYIOIINX YCTPONCTB HA BXOJI€ B pab0uyro
Kamepy (IporLeaypHyIo);

— CXEMY COE€IMHEHUH JJIsl CBETOBBIX MHAUKATOPOB;

— CXEMY M pa3Mephbl pa3InvyHbIX KaHAJIOB;

— XapaKTEPUCTUKHU MyUYKOB MU3JIYUYEHUS U MOJ0KEHUS UCTOYHUKA U3NTYUCHUS;

— ONHUCaHHE BO3MOXHBIX aBapuil U Mep MO UX NPEIYIPEKACHUIO U OTPAHUYEHUIO UX
MOCJIC/ICTBHH;

— ONpEeeNICHHE KAaTerOpuu MOTEHIMAIbHON paJhallMOHHOW OMACHOCTH OOBEKTa C
yckoputenem uinu PY YOI,

— TpeOOBaHUs K pa3MEIICHUIO YCKOPUTEIS;

— PEKOMEHIYEMYIO CXEMY Pa3MELICHUS YCKOPUTEIS C TOJUIMHAMU PagUallMOHHOMN
3aIIUTHIL.

Texnuueckass JOKyMeHTalusi Ha yckoputenb u PY VYOJI nomxna umerhb
CaHUTAPHO-3MUAEMHUOJIOTUYECKOE 3aKJIFOYEHHE (benepanbHbIX OpraHoB
WCTOJIHUTENBHOW BJIACTH, YIOJHOMOYEHHBIX OCYIIECTBIISITh TOCYAapPCTBEHHBIN
CaHUTAPHO-3MUAECMHUOJIOTUYECKAN HAI30p.

2.8. B TexHuueckoil TOoKyMeHTaluu Ha yckoputeib |l rpynmbl nomkHa ObITh
MPUBEJICHA XapaKTepUCTHKA HCIOJIb3YEeMbIX KOHCTPYKIIMOHHBIX MaTEpHUaJOB,



KOTOPLIC MOI'YT AKTUBHPOBATBLCA B IIPOLCCCC O6HY‘I€HI/IH, BKJIFOYAIOIIAs DJICMEHTHBIN
COCTaB 9TUX MAaTCPHAJIOB.

2.9. K ucnonb3oBanuto Ha Tepputopun Poccuiickoit Deepaniiu 10MyCKaOTCA
yckopurenn U1 PY VYOJI, B TOM 4uciae MEOUUMHCKOTO HA3HAYEHUS, HUMEIOIINE
CaHUTAPHO-3MUAEMUOIOTUUECKOE 3aKJIFOUCHHE benepaabHbIX OpraHoB
WCTIOJIHUTENBHOW BJIACTH, YIOJHOMOYEHHBIX OCYIIECTBIISITh TOCYAapCTBEHHBIN
CAaHWTAPHO-3MUAEMUOIOTUYECKUI HAA30D.

2.10. OOpaimieHrue ¢  YCKOPUTENSIMHU  DJICKTPOHOB  (IIPOEKTUPOBAHMUE,
KOHCTPYMpPOBAaHUE, IMPOU3BOJACTBO, pealM3alusa, pa3MELIEHHUE, OKCIUlyaTalus,
TEXHUYECKOE OOCIY>KUBaHUE, XpPAHCHUE W YTWIM3ALMSI YCKOPHUTENEH 3JIEKTPOHOB,
MIPOCKTUPOBAHUE, KOHCTPYMPOBAHHUE, U3rOTOBJIEHUE M OKCIUTyaTalus CpEICTB
paauanMoOHHON 3anuThl) Ha Tepputopun Poccuiickoir dexpeparuu pasperniaeTcs
TOJBKO NPU HAJWYUM JIMIEH3UM Ha JEATEIbHOCThb, CBA3aHHYIO C HCTOYHUKAMM
MOHU3UPYIOIIETO U3Ty4eHUs (TEHEPUPYIOLIUMHU ).

2.11. TlocraBka opranuzanusam yckoputesneil u PY Y3IJI npousBoautTcs mo
3aKa3-3asBKaM.

2.12. Yckoputens, PY YOJI u noMmenieHusi, B KOTOPbIX OHU pa3MENIatoTCs, 10
Hayvajia SKCIUTyaTalliy JOJKHBI OBITh MPUHSATHI B DKCIUTyaTallilI0 B YCTaHOBIEHHOM
nopsiake. [lpu mpuemke mnpoBoauTcs MpoBepka AHHEKTUBHOCTH paTUAIMOHHON
3alllUThl YCKOPHUTENs, YCTAHABIMUBAECTCS COOTBETCTBHE NPUHUMAEMOr0 OOBEKTa
(yckoputens, PY Y3JI, BcriomoratebHOro 000py10BaHUs, TTOMEIIEHUH, B KOTOPBIX
OHHM pa3MeNIeHbl) TEXHUYECKOM JOKYMEHTAIUH, TPOEKTY pa3MEIIeHHs U TPEOOBaHUSIM
NEUCTBYIOIIMX HOPM M TIpaBUJl, HAa OCHOBE YEro IPUHHUMAETCS pELIEHUE O
BO3MOXKHOCTHU IKCIUTyaTalnu 00beKTa, U ONPEACNIAeTCS Pa3pelIeHHbIN PeXUM pabOThI
YCKOPUTENS.

2.13. Jlo Hadana SKCIUTyaTallMd yCKOPHUTEJIS, C YYETOM IPOBOAUMBIX Ha HEM
paboT, aAMUHUCTPALINS YKCIUTYaTUPYIOIIEH opraHu3aIuy o0s3aHa pa3padboTaTh MIaH
MEPOTIPUATUH 10 3aIuTe pabOTHUKOB (TIEpCcOHAIa) M HACEICHHS OT PaaualliOHHON
aBapyu U €€ MOCIIECICTBUMN.

2.14. K pabote Ha ycKopuTele IOMYCKAIOTCS NUIla HE Moyioke 18 ner, He
MMEIOIINE MEJUIUHCKUX MPOTUBOMOKA3aHUN, OTHECEHHBIE MPUKAa30M PYKOBOJIUTEIIS
OpraHu3alliy K KaTeTOpUH TIepCcoHaa Tpymnisl A, mporieamnue o0ydeHue 1mo npaBuiam
paboThI Ha YCKOPHTENE U 10 PAIUAIIMOHHON 0€30MacHOCTH, POIISANINE HHCTPYKTAXK
10 paiMallMOHHON 0€30MacCHOCTH.

2.15. XXeHmUHBI MOMKHBI OCBOOOXTAThCSI OT PabOTBI HAa  YCKOPHUTEIE,
CBSI3AHHOM C BO3JCHCTBMEM HOHU3UPYIOIIMX M3JIYYCHUW, HA BECh MEPHUO]
OEpEeMEHHOCTH U TPYTHOTO BCKapMJIIMBAaHUS PeOCHKA.

2.16. lonyck k paboTe Jull, BpeMEHHO MPUBJIEKAEMbIX K pad0Te Ha YCKOPUTEIIE,
OCYILECTBIIAETCS B OPSAJIKE, ONMMCAHHOM B 11.2.14.

2.17. Ha wnapyxno#t moBepxHoctu PY VYDJI ¢ unauBuayaapbHOU (MECTHOW)
3alIMTOM, HA HAPYKHOW MOBEPXHOCTHU 3ALIUTHI, JBEpeu CTallMOHAPHOU



YCTaHOBKH, Ha TPaHUIE PaJUAIIMOHHO-OMACHON 30HBI JOJIKHBI YCTaHABIMBATHCS
3HAKU paauanoOHHOU OITACHOCTH.

2.18. Jloctynm null, HE CBSI3aHHBIX HEMOCPEACTBEHHO ¢ paboToil  Ha
YCKOpUTENE, B IMyJIbTOBYIO, @ TaKKe B PaJUAIMOHHO-ONACHYIO 30HY, JOJKEH OBITh
peraaMmeHTHpPOBaH.

2.19. IlepuonuyHocTh M 00BEM PAOOT MO TEXHUYECKOMY OOCIYKMBAHUIO
yckopurenss wuimd  PY  YOJI mpous3BogdATcss B COOTBETCTBUM C TEXHUYECKOMU
JOKYMEHTAIlMe OpraHu3alMiu-u3roTOBUTEN U 00ECIeurBalOTCs aJIMHHHCTpaLUen
YUpEXKACHUS, dKCIUTyaTupytoiero yckoputens unu PY V3IJI. Ilepen BkitoueHuem
PMY VOJI nomxHa NpOBOAUTHCA MPOBEpPKA €ro MCIPABHOCTA IMYyTEM KOHTPOJIS
pabouux mapaMeTpos.

III. TpeOoBaHus K pa3MellleHUI0 YCKOpUTeJiei

3.1. Pa3memienue cramuoHapHbIX yckopureneit u PY  V3OJI  nomxHO
NPOU3BOJAUTLECS B COOTBETCTBMM C  MPOEKTOM, HMEIOIIUM  CaHUTapHO-
AMUJEMHUOJIOTUUECKOE 3aKIFOUEHHUE OpTraHu3auu (CTPYKTYPHOTO TIOJPa3/ICIICHHS)
dbenepaabHBIX OPraHOB HCIIOJIHUTEIBLHON BJIACTH, YIMOJHOMOYEHHON OCYIIECTBISATH
TOCYIapCTBEHHBIN CAHUTAPHO-IMHUAEMUOJIOTHYECKUN HAA30p 3a IKCIUTYyaTUPYIOIIEH
opranuzainueid. B mOpoekTe IOMKEH COJEepKAaThCsi MEPEUYeHb  BO3MOMKHBIX
paaualMOHHBIX aBapuii, 00OCHOBaHME KAaTETOPUHU IMOTEHIMAIBHOW paaualiOHHOMN
OMACHOCTH YCKOPHUTEJIA.

3anpemaercss pasmenieHue yckoputened u PY YOIl B KWiblX 3[aHUSAX U
JNETCKUX YUPEKICHUSAX.

3.2. PY Y3IJI ¢ yckoputensimu | rpymnmsl MOTYT pacnoiararbCsi:

- PY V3OJI ¢ uHauBuayabHOM 3allIMTON - B MPOU3BOJACTBEHHOM TMOMEIICHUU WIH
Ha TPOMBIIUICHHON TUTOMIAKE (TMIPH ATOM JIOJKHBI OBITH OIpENeIeHbI TPAHUIIBI
paguaOHHO-OMACHBIX 30H);

- cranmoHapueie PY VYDOJI - B cnenuanhbHOM ITOMEIICHUH, OOCCIICUUBAIOIICM
panuanuoHHyto 0€30MacHOCTh MPU paboTe C HUMU;

- nepenswxkueie PY V3OJI — Ha TpaHCHOPTHOM CpEACTBE, B MPOU3BOJACTBEHHOM
MOMEILIEHNH WJIM Ha NPOMBIIUIIEHHOW IUIOMIAAKE MpU 00eCrieYeHur TPeOOBAHMI
panuaMmoHHON 0€30MaCHOCTH P paboTe ¢ HUMU;

- PMY V3JI B oTI€IbHOM 3/1aHUH, OTJAEIBHOM KPBUIE 3/1aHUS WM TPUCTPOMKE.

[Ipu 3TOM BO BCeX ciiyyasix pajuallMoHHasi 3anuTta yckopurtens win PY YOJII
J0JDKHA o0ecrieunBaTh BeimosiHeHue TpeboBanmii HPB-99/2009.

3.3. Yckopurens |l rpynmel qoipkeH pa3MeniaThCs B OTACIBHOM 3MaHUW WU
OTAEITBHOM KPbLIE 3/IaHUS.

3.4. 3anperniaeTcs UCTIOIB30BaHNE TIOMEIIICHU YCKOPUTEIS JIJIsl IPYTHX IIETIeH.

3.5. [ToMeneHns1 yCKOPUTEIIS, TEXHOJIOTHYECKH CBSI3aHHBIC C €T0 KCINTyaTalueH,
cilenyeTr pa3Mmelmars B €AMHOM KoMmiuiekce. (CocTaB, KOJMYECTBO M pPa3Mephl



ITIOMEIIEHAN ONPEAEISIIOTCS Ha CTaAUU NPOECKTUPOBAHUSA U 3aBUCAT OT Ha3HAYEHUS U
IpYyMNIbl YCKOPUTENS, 00bEMa U XapaKTepa BBIIOIHAEMBIX padoT.

3.6. B yupexzaeHuu, rAe YCKOPUTEIb HCHOJb3YETCd B CTAaLMOHAPHBIX
YCIIOBUSIX, TOJKHBI ObITh MPEAYCMOTPEHBI CIIEYIOIINE TOMEIICHUS:

- pabovas Kamepa, COOTBETCTBYIOLIas TpPeOOBaHUSM  TEXHUYECKOU
JOKyMeHTauuu Ha yckoputenb unu PY VOJI m obecneunBaroniasi BO3MOXKHOCTb
0e30macHOro MpoBeieHus padorT;

- OpouenypHas sl YCKOPWUTENIEW  MEAMIMHCKOrO  Ha3HAYCHMS,
COOTBETCTBYIOIIAsl TPEOOBAHUSIM TEXHUYECKOW JOKYMEHTAllUM Ha YCKOPUTENb,
IUIOIIA/IBIO He MeHee 40 M?;

- yJIbTOBAsi, COOTBETCTBYIOIIAsl TPEOOBAHUSAM TEXHUUECKOU TOKyMEHTALIMH Ha
YCKOPHUTENb, INIOMAAbI0 He MeHee 15 M?;

- BCIIOMOTaTeJbHbIE TOMEIIECHUS, HEOOXOMUMBbIE JIsi OOecrevyeHus: padoThI
YCKOPUTENE W OCYIIECTBJIECHUS TEXHOJOTMYECKOrO Mpolecca, COCTaB, pa3Mep U
000pyZIOBaHHE KOTOPBIX OINpPEACNAETCS XapaKTepoM IPOBOAUMBIX Ha YCKOpUTENe
paboT 1 TpeOOBAHUSAMHU TEXHUYECKOUN JOKYMEHTALIUU Ha YCKOPHUTEIIb.

3.7. llpu pa3menienuu yckoputens |l rpynmbl odKHO OBITH MPEAYyCMOTPEHO
HAJIMYUE FOPSYETO U XOJIOJHOTO BOJOCHAOKEHUSI, TYIIIEBOM U MecTa (TTOMEIIEHUS ) IS
XpaHEHUs M TEepPeoJIeBaHUs CPEJCTB MHIMBUIYATbHON 3alllUThI, HEOOXOAMMBIX IS
NPOBEIECHUS] PEMOHTHO-TPOMMIAKTUYECKUX W aBapUiHbIX paboT. [lpu pasmemnieHun
YCKOpHUTENIEH C DHEPrued YCKOPEHHBIX AJIEKTPOHOB Oosiee 25 M»dB momxHO OBITH
JTOTIOJIHATENBHO MPETYCMOTPEHO NMOMENIEHUE MJI1 YMBIBAJIbBHUKA C JIOKTEBBIM WU
HOXHBIM BKJIIOUEHUEM BOJIBIL.

3.8. B ciiyyae HE0OX0AMMOCTH HEMOCPEICTBEHHOT0 HAOIIOACHUS 3a paboToi
ycKkopHTens (IporeccoM OOJydeHHs), CIeAyeT MNpeaycCMaTpPUBaTh YCTPOHCTBO
CMOTPOBOTr'0O OKHa M (WJIH) IPUMCHCHHUE TCJICBU3HOHHON YCTAHOBKH.

3.9. Tlomemenus s pa3MemieHus 00OpYAOBaHUS YCKOPHUTENs, TpeOyromue
YCUJICHHBIX HIDKHUX IEPEKPBITUH WK (PyHIaAMEHTa, KaK MPaBHIIO, PacIioiararoTcsl Ha
IIEPBOM WJIM IIOKOJLHOM 3Ta)kaX, JUOO B IOJABAJIHLHOM ITOMEHICHUM (HIKE YPOBHS
3eMIIH).

3.10. Ecnu vacts 000pyA0BaHMs YCKOPHUTES WIH YCTPOMCTBA, 00ECTICYNBAIOITIE
€ro HOPMAaJIbHYIO paloTy, pacroiararoTcs B MOMEIIEHUH HEMOCPEICTBEHHO MO
moyioM pabodeil kamepsl, BXOA B 3TO MOMEMICHUE JNOHKEH OCYIIECTBISTHCS 4Yepe3
CHEHUANIBHBIN JIIOK, PACIOJIOKEHHBIM B padoueil kamepe, JHOO [OIKEH HMETh
OJIOKMPOBKH, CHHXPOHU3UPOBAHHBIE C OJIOKUPOBKAMH Ha BXOJIe B pabodyto Kamepy.

3.11. Ilpu ucnosp30BaHMM MEPEABUKHOIO YCKOPUTENS B MPOU3BOACTBEHHOM
nomenieHuu (1exe), ero MmyJabT YINPaBICHUS JOJKEH YCTAHABIUBATHCS OTIEIBHO OT
0JIoKa W3JIy4aTessi Ha PACCTOSIHUM, OOecrneuuBaroiieM Oe30macHble YCIOBUSL Tpyda
nepcoHana. [[js 3amuThl nepcoHana cieayeT IPUMEHSITh TaKKe 3alUTHbIE KAaOWHBI.
MapxkrpoBKa paguallMOHHO-OMACHOW 30HBI MPOU3BOJUTCA B COOTBETCTBUM C 1. 4.17
HACTOSIIIUX  CAHUTAPHBIX TMPaBWI C NPUMEHEHUEM BPEMEHHBIX MEPEHOCHBIX



OTPaXKIACHUMN U YCTAHOBKOW 3HAKOB PaJIUAllMOHHON OIACHOCTU U MPENYIPEKAAIOIINX
HaJIUCEN.

3.12. B Mecrax TMOCTOSHHOTO  MpeObIBaHUS  TepcoHasa  (MyJIbTOBas,
BCIIOMOTATENIbHbIE TIOMEIIEHUSI) JOJKHO OBITh MPEIyCMOTPEHO €CTECTBEHHOE W
HCKYCCTBEHHOE OCBEILICHHUE.

3.13. Crensl M mOTOJIOK pabouel Kamepbl (MPOLEIYPHOrO TOMEIICHHS)
yckopurenis || rpynmbl cinenyer okpaBaTh MacIsiHOM KPacKoW WM OKPbIBaTh ¢1abo-
copOupyromumu  MarepuanamMu. K otnenke pabodeid kamepsl  (IpOLESYypPHOTO
noMelneHus) yckopureds | rpynmnel cnenuanbHble TpeOOBaHUS HE MPEAbSIBISIOTCS.

3.14. ITon paboueit kamepslI (mporieaypHoro noMemieHus) yckopurens |l rpymmbt
CJIeTyeT MOKPbIBATh CIa00-COPOUPYIOIIMMHI MaTeprallaMu.

3.15. Ilon B NMOMCIHICHUAX, TIC YCTAHOBJIICHO BBICOKOBOJBTHOC 060pyI[OBaHI/IC
YCKOPpHUTCIIA, CICAYECT IMOKPBIBATDH DJICKTPOU3OIHUPYIOIIHUM MAaTEPUAIOM.

3.16. Ilpu pa3MelleHUN YCKOPUTEIEN MEIUIMHCKOTO HazHayeHus (PMY
VY3JI) 1omOTHUTENBHO AOKHBI BBITIOJHATHCS CIEAYIOMUE TPeOOBAHUS:

3.16.1. IlynapT ynpaBieHUs MEAUIIMHCKUM YCKOPHUTEJIEM DJIEKTPOHOB JOJIKEH
HaXOJUTHCS B OTJEIBHOM IOMEUICHUH (ITyJIBTOBOM).

3.16.2. Bxoxa B mpolenypHyO T0JKEH ObITh OpraHM30BaH 4Yepe3 MyJIbTOBYIO B
1oJIe 3peHus oneparopa.

3.16.3. Ha Bxoae B mpoleaypHYIO JOJKHA OBITh YCTaHOBIIGHA ABephb. Ecnu
JIBEph SBIISETCS YacThIO CTAIlMOHAPHOW pauallMOHHOW 3alUThl M HYXXIaeTci B
AJIIEKTPONPUBO/IE, TO B Cllydae OTKIIOYEHUS TMHTAIONICH CEeTH JJO0DKHA OBbITh
IPeyCMOTPEHA BO3MOXKHOCTH B JII0O00 MOMEHT OTKPBITh ABEPHh BPYUHYIO UBHYTPU U
CHapYXH.

3.16.4. BxitoueHne mTydKa H3JIYYEHHUS JIODKHO OBITH BO3MOXKHO TOJBKO M3
KOMHATBI YIIPABJICHUS TIPU 3aKPBHITON ABEPH B MPOIEAYPHYIO.

3.16.5. Ha PMY VDJI pomkHO OBITh NPETYyCMOTPEHO JIBYXCTOPOHHEE
MIEPErOBOPHOE YCTPOUCTRBO JIJISl CBS3U C TAIIMEHTOM BO BpeMs IPOLICTYPhI O0TydICHHS.

3.16.6. /111 KOHTPOJIS MOJIOKEHUS AIIMEHTa BO BpEeMs JICUCHHUS B IPOIIEYPHOM
JTOJDKHA OBITh TPEAYCMOTPEHA CHCTEMa BHUICOHAONIOJACHUS, ITO3BOJISIOIIAS
OTIepaTopy CICAUTH 3a MAIMEHTOM C ITyJIbTa YIpaBleHUS OOIyYCHHUEM TIPH JTFOOOM
MOJI0KEHUU PAIMAIIMOHHON T'OJIOBKHU Y CTOJIA JIJISI TTAlIMEHTA.

3.16.7. B mporeaypHol AODKHO OBITH MPEIyCMOTPEHO HCKYCCTBEHHOE
OCBEIIEHNE MOHMKEHHOTO YPOBHS B npeaenax 5+20 JK s paboThl C TPUMEHEHHEM
ONTUYECKNX LEHTPATOPOB.

3.16.8. B nporuieaypHO# JOIKHO OBITH MPEYyCMOTPEHO aBapUHHOE OCBEILICHUE
OT aBTOHOMHOTO UCTOYHUKA JICKTPOIUTAHUSI.

3.16.9. Ha »srame mnpoeKkTUpOBaHUSA JOJDKHO OBITh MPEyCMOTPEHO JETrKO
JNOCTYNHOE Oe30macHoe [JIsi MCHOJb30BaHMUS W yXOJa MECTO JMJisl XpaHeHUs
MPUCIIOCOOJICHUM JJ1s1 JTy4eBOM Tepanuu, TAKMX KaK MOJICTABKH JIJIsi CMEHHBIX CPEJCTB



dbopMHUpOBaHUS TIydKa W3IyYEHUS, MPUCTOCOOTCHUS I YKIAAKH U (GUKCAIHH
OO0JIBHOTO HA CTOJIE.

V. TpeGoBanus kK paiMaliMOHHOM 3a1UTe

4.1. PagmaniioHHast 3aIIUTa YCKOPUTENS (TTOMEIIEHUH, B KOTOPBIX PaCcTOI0XKEeH
YCKOPUTENb) JIOJDKHA HW3TOTABIMBATHCS U3 MaTepHalioB, Haubosee 3PQPEeKTUBHO
OCHa0NAIOMMX  MEpBUYHOE  JJEKTPOHHOE  WJIM  TOPMO3HOE  M3Iy4YeHHE,
00eCreunBaONINX HANMEHBIINNA BBIXOJ] BTOPUYHOTO U3ITY4YeHHsS (TOPMO3HOTO,
HEUTPOHHOTO U JIp.) ¥ 3P PEKTUBHOE UX OCTabJIeHHE.

4.2. PapnanmoHHas 3auuTa OT BCEX BUJOB HOHU3UPYIOUIETO H3IY4YECHHUS,
BO3HUKAIOUIETO MpU pabOTe YCKOPUTENS, T0JKHA POEKTUPOBATHCA TaKUM 00pa3oM,
4TOOBI CyMMapHbI€ TOJ10BbIC 3G (DEKTUBHBIC 03Bl OOTYUEHHUS MEPCOHAa U HACEICHUS
HE TMpEBBIIATU BeNWYWH, peraamentupyembix HPB-99/2009 (20 m3B/rom nans
nepcoHaia rpymnmsl A, 5 M3B/roa ans nepconana rpynnsl b u 1 m3B/ron nms nuu u3
Hacenenust). [Ipu a3Tom cneyet yauThiBaTh MAaKCUMAIbHOE BpeMsi pabOThl yCKOPUTES
B TEUEHHE I'0/Ia U BBOJUTH KOA(DPUIIMEHT 3araca, paBHBbIif 2.

4.3. TlpoekTupoBaHHME paTUAMOHHON 3AIMUTHl YCKOPHUTENS MPOU3BOIUTCS
UCXOJ U3 MPUBEACHHBIX B MPUIOKEHUU 2 MPOEKTHBIX BEJIWYUH MOIIHOCTU J103bI
U3JIYYEHUSI C YIETOM Ha3HAYEHUS MOMEUIEHUN YCKOPUTEIS U CMEKHBIX TOMEIIEHUN,
KaTeropuu OOJy4aeMbIX JHUI[ M AJIUTeNbHOCTH 00imydenus. [Ipu mpoekTupoBaHUU
pPaaualOHHOM 3aIUTHl YUYUTHIBAIOT TAKKE MMapaMETPhl MOJIA U3TYyUYECHHS] YCKOPHUTES,
3HAUEHHUs KOTOPBIX JOJKHBI OBITh MPUBEJEHBI B TEXHUYECKOW JOKYMEHTAllMM Ha
yckoputenb. K HUM oTHOCATCS:

- MaKCHUMaJlbHasi SHEPTUsl YCKOPEHHBIX 3JIEKTPOHOB,

- MaKCUMaJIbHBIM TOK Iy4YKa 3JIEKTPOHOB (IIOTOK 3JIEKTPOHOB WJIU IUIOTHOCTH
MIOTOKA JIEKTPOHOB),

- FEOMETPUYECKHUE pa3MEPBI MOJISl U HAMPABJICHUE ITyYKa U3ITYYEHUs,

- MOIIIHOCTH J03bl W3JIyYEHHUs] HA YCTAaHOBJIEHHOM PACCTOSIHUU OT BBIBOJHOTO
OKHa YCKOPUTEJS,

- MakCHMallbHas MPOJOJDKUTEIBHOCTh PAbOThI YCKOPUTENSI B  PEKUME
M3JIyYEHUS 33 CMEHY U 3a rOJ JJISl pa3IMYHbIX SHEPTUU U TOKOB My4Ka,

- 3allUTHBIE CBOWCTBAa WHAMBUIYAIbHON 3alllUTBl YCKOpUTENd (MpH ee
HaJIM4yun).

[Ipu mnpoekTUpoBaHUM pAJAMALMOHHOM 3alUTHl B 3aBUCUMOCTH OT BHJAA
YCKOpUTEISl MOTYT MCIHOJIb30BAThCS W JIPYTUE TMapaMeTpbl TMOJS HU3IYyYEHUS
YCKOPUTENIS.

Pacuer paamanmoHHOM 3alllUTHI YCKOPUTEJNSI MPOBOJUTCS B COOTBETCTBHH C
MPUIIOKEHHUEM 1.

44. Tlpyu n0OpOEKTUPOBAHWH HWHAWBUAYAIbHONW PpPAAUALMOHHON  3alIUTHI
YCKOPUTENSL U3 TSKENbIX MarepualioB (CBHHEI, BOJbppaM U Ap.) PEKOMEHIYEeTCs
MpPEAyCMOTPETh pa3MEIeHHEe Tepel] HUMU DSKpPaHOB U3 JIETKUX MaTepuaioB
(aroMUHMM W T.M.) WK OOJHUIOBKY TAKUMH  MaTepuajlaMyd  MOBEPXHOCTH
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KOHCTPYKIMII BHYTpH paboueid Kamepbl JJIsi CHIIKEHUH BBIXOJAa TOPMO3HOIO
U3JIy4YEHUS.

4.5. Ilpm mOpPOEKTUPOBAHMU WHIAWBUAYAIBLHOW paJIMAIMOHHOW 3aIIUTHI
YCKOPUTEJS, COCTOSAIIEH M3 OTACJIBHBIX ChEMHBIX 3aIUTHBIX OJIOKOB, HEOOXOIUMO
npeaycMaTpuBaTh  CHEIUANbHBIE  OJOKUPOBKH, HCKIIOYAIOIIUE BO3MOXKHOCTH
BKJIIOUEHHUS YCKOPUTEIIS B CIy4ae HEMPaBUJIHLHOW YCTAHOBKU TaKuX OJIOKOB.

4.6. Bce mpoembl, KOMMYHUKAIIMOHHBIE W TEXHOJOTHYECKHUE KaHAJIbl B
paaMaIiMOHHON 3alllUTe JOJDKHBI OBITh CIPOCKTHPOBAHBI W H3TOTOBJICHBI TaKUM
obOpazom, YTOOBI oOecreunBanach paauanuoHHast 0€e30macHOCTh TUTS
COOTBETCTBYIOIINX TTOMEIICHUNA YCKOPHTEIS.

4.7. KoHcTpykuusi Bxoja B pabouyro  kamepy (IIpOLEAYpHYIO) IOJKHA
o0ecreurBaTh 3allUTy MPUMBIKAIOIIUX K HEMY TOMEIICHHH (JTaOUpHHT C JBEPHIO,
3alUTHAsT BEPh W T.J.). BXOI JOKEH pacronaraThCsi B MECTaX ¢ HAUMEHBIIUMHU
YPOBHSIMU U3JIy4eHUs B paboyeil kamepe (MpoleaypHoOii).

4.8. B Tex ciyyasix, korza B paboueii kamepe umeeTcs BTopas JABepb (Hanmpumep,
B Je(EeKTOCKONMUYECKOH JlabopaTopuu IJsi MOAA4Yu M3ACNMA Ha TPOCBEYMBAHUE),
HEOOXOIMMO TaK»Ke MPeIycCMaTPUBATh €€ 3alUTy U OJOKHUPOBKY.

4.9. KOHCTpYKIHMS yCKOpUTENS IOJKHA OOecleunBaTh 3allluTy JIOAEH OT
BBICOKOUYACTOTHBIX M CBEPXBBICOKOYACTOTHBIX AJIEKTPOMATHUTHBIX TOJEH, a TAKXKE OT
MOCTOSIHHBIX JIEKTPUUYECKUX U MATHUTHBIX MOJIEH.

4.10. B KOHCTpYKIIMU OJIOKOB C MCTOYHHKAMH HEHCIIOJIb3yeMOTO PEHTICHO-
BCKOTO W3JIYYCHHS TOJKHBI OBITh MPETYCMOTPEHBI paaualliOHHAs 3alliTa W WHBIS
IPUCIIOCOOJICHUS JIJIsl 3AIUTHI ITepcoHaNa (BBIBOM PYYEK PETYIHPOBKU M KIEMM ISt
MOJKITIOYCHHSI TIPOBEPOYHBIX NMPUOOPOB HA JIUIEBYIO TAaHENIb OJIOKOB, JIOKaJIbHAs
3alUTa HWCTOYHUKOB W3IIYYCHHUS U Jp.), OOCCIICUUBAIONINE MOIIHOCTH O3Bl
HEWCIIOIh3yeMOT'0 PEHTIC€HOBCKOTO M3 IydeHust B 10 cM OT J1F000¥ TOCTYIHOW TOYKH
uX MoBepXHOoCcTH He Oonee 1,0 Mk3B/4.

4.11. PaaumanuoHHass 3amMTa MalMeHTa B  paJdAIllMOHHON  Tepamuu
obecrieunBaeTCsS MyTeM JTOCTHKCHUS MaKCUMAaJIbHOHN ITOIB3BI OT PaTUOIOTHUSCKHUX
MIPOIICAYP U BCECTOPOHHEH MUHMUMU3AIUHY PAIUAIIMOHHOTO yiep0a, mpu 0€3yCIIOBHOM
MPEBOCXOJICTBE TMOJIBb3bl HaJ BPEIOM. 3J0pPOBbIC OpraHbl M TKAHU JIOJKHBI, IO
BO3MOXHOCTH, DKPAHUPOBATHCS.

4.12. Tlone oOmyduenus PMY VYD3JI ngomkHO OBITH JOKAJIM30BaHO B 30HE
TJIAHUPYEMOTO OO0JTydeHHUs TeJla maueHTa. MOIHOCTh /103bl U3JIYyUYEHHUS 3a IIpeaeIaMu
ATOM 30HBI IOJIKHA YJIEPKUBATHCS HA pa3yMHO JIOCTHKMMOM HU3KOM YpPOBHE.

V. TpeboBaHusi K BEeHTWISIIIUU

5.1. AamuHucTpauus YYpeXICHHUS OpraHu3yeT, MpU HEOOXOJUMOCTH,
MPOU3BOACTBEHHBIN KOHTPOJIb 3a COAEpKaHUEM TOKCUYECKUX u
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arpecCUBHBIX BEIIECTB B BO3YIIHOM Cpe/ie MPOU3BOICTBEHHBIX U IPYTHX MOMEIICHUN
YCKOpUTENS, KOTOphle OOpa3ylroTcsi Mpu ero padbore (HEOOXOAUMOCTb, O0OBEM H
MOPSAZOK KOHTPOJNS JOJDKHBI OBITh ONpeAeNieHbl MpH  pa3paboTKe MpoeKTa
YCKOPUTEJS ), @ TAKKE 32 UCIIPABHOCTHIO M 3(P(HEKTUBHOCTHIO pabOThl BEHTUJISILIUU.

5.2. Pabouas kamepa yckopuTtens (TpoleaypHasi) J0JbKHa ObITh 000pyaoBaHa
MIPUTOYHO-BBITSDKHON BEHTUJISAIIUEH C MEXaHUYIECKUM o0y KJICHUEM,
MpEeIHA3HAYCHHOW JUIsl YIQJICHHsS TPOAYKTOB paJHOiU3a BO3AyXa W JIPYTHX
TOKCUYECKHUX BEIIECTB, OOpa3yIIIUXCAd TPH OCYIISCTBICHUU PaTualldOHHBIX
nporteccoB (npuioxenue 2). CucrteMa BEHTUISIITUY JTOJDKHA HCKITI0YaTh BO3MOXKHOCTD
NOCTYIUICHUS yJIaIsIeMOro M3 pabodeil KaMephl YCKOPHTENS BO3JyXa B CMEKHBIC
TIOMEIIICHHSI.

5.3. BBITSOKHBIE BEHTWISATOPHI, OOCITy)XHBalOIIMe paboune  KaMepsl
yckopurenei |l rpymmbl, 1oKHBI OBITH TyOJIMPOBAHBI PE3EPBHBIMU BEHTHIIATOPAMH,
UMEIONUMHU TIPOU3BOIUTEILHOCTh HE MEHee 1/3 OT OCHOBHBIX M 00OPYIOBAaHHBIMHU
YCTPOMCTBAMHU JUIsl aBTOMATHYECKOT'O0 HMX BKIIFOUYCHHS TNPU BBIXOJE U3 CTPOS WIIU
HETNPEIBHJICHHOH OCTaHOBKE OCHOBHBIX BEHTHJISATOPOB. Bpems paboThl pe3epBHOM
BEHTWISAIIMU - JIO OKOHYAHHUS TEXHOJOTHYECKOro IukKia (mporiecca), HO He Ooiee
NOJIOBUHBI pabodero JHSA. 3a 3TOT CPOK JIOJDKHBI OBITh TPHHSTBI BCE MEphI K
BOCCTAHOBJICHUIO HOPMaJBbHONH pabOThl OCHOBHOW BEHTWIAIMHU. J[lanpHenmmas
OKCIUTyaTalWsi  yCKOPHUTENs  JIOJDKHA HAYMHATBCS  TOJNBKO  IIOCJIE  ITOJTHOTO
BOCCTAHOBJICHUSI U IyCKa OCHOBHOW BEHTWIALWHU. J[7I1 MEIUIIMHCKUX yCKOpHUTENeh
pe3epBHAsi BEHTHIISIUS HE TpeOyeTCsI.

5.4. Ins ynanmeHus TPOIYKTOB PaJAMOIU3a BO3JyXa U JIPYTUX TOKCUYECKUX
BEIIECTB, 00pa3yIOMUXCs MpU paboTe YCKOpUTENsA, HEOOXOIUMO IpeaycMaTpUBaTh
MECTHBI OTOOp BO37yXa W3 30HBI JEHCTBHS IMy4yKa, BBIBEJACHHOTO W3 BAaKyyMHOM
CUCTEMBI YCKOPUTETS, M OT O0BEKTOB 00TyUeHHsI, CHOCOOHBIX BBIJIETSATH TOKCUYECKUE
BEIIECTBA.

5.5. Cuctembl BEHTUISIIIUUA PabOYNX Kamep JOJKHBI 00€CTeunBaTh CHUYKEHUE
KOHIIEHTpAI[MN TOKCHYECKHX BEIIECTB JO JOIMYCTUMBIX BEITUYHH IMMOCIE OKOHUYAHUS
paboThl YCKOPHUTENS WIM MO0 HUCTEYCHUW YCTAHABIMBAEMOIO 3alpeTHOTO IMepUoja.
VYaanenue 3arps3HEHHOTO BO3JIyXa MOJDKHO MPOU3BOJIUTHCA TOJBKO W3 paboueit
KaMepbl YCKOPHUTENS - MPEANOYTHTEIBHO OT MECT BO3MOXXHOTO MX oOpa3zoBaHus. B
pabouux kamepax HeoOXoauMo obecrieunBaTh paspexkenue He meree 50 Ila.

[Tpoa0KUTETFHOCTD 3aIIPETHOTO MTEPUO/IA ONIPEACIIACTCS PACISTOM, METOIUKA
MPOBENICHUS KOTOPOTO MPUBE/ICHA B MIPUIIOKEHUH 3.

5.6. BeHTwisinus npOUEAYPHOTO MOMELICHUS YCKOPUTEIEW MEIULMHCKOTO
Ha3HA4YEeHUs 0 KHA 00ECIeYnBATh CHUYKEHUE KOHIIEHTPAMU TOKCUYECKUX BELIECTB
B BO3JIyX€ MPOIEAYPHOU 0 JOMYCTUMBIX BEIMUYMH B TEUCHUE BCETO TMepruoaa paboThI
yckoputens B jeueOHoM pexkume. (Hanuuue 3anpetHoro nepuona mist PMY VYOJI ve
npeaycmatpuBaercs). HeoOxoaumasi KpaTHOCTh BO3yX00OMEHa B MPOIEAYPHOM TTpU
paboTe yCKopuUTeNs YCTaHABIMBACTCA HA 3Tare NPOSKTUPOBaHUS, HO HE MEHee 3 1o
MPUTOKY U 4 MO BBITSKKE.
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5.7. HeoOGX0auMOCTh OYUCTKHM BO3JyXa, YJalseMoro mu3 paboyeil KaMmepsl
YCKOPHUTENS, ONPEAEIISIETCS HA CTaIUN POEKTUPOBAHMS.

5.8. BenTwnsauua nNynbTOBOM W JAPYTMX TMOMEIIEHUM, TEXHOJIOTHYECKHU
CBSI3aHHBIX C JKCIUTyaTallMel YCKOPUTENs MpH ero padboTe W BO BPEMs 3alpETHOIO
nepuoja, J0JKHA oOecredynBaTh KpaTHOCTh BO3AYyX0OOMeHa 4 Mo MPUTOKY U 3 1o
BBITSIKKE.

VI.TpeGoBanusi k cucteMaM 0JJOKMPOBKHM U CUTHAJIM3AIUN

6.1. KoHcTpykiusi ycKOpuTenss JOJDKHa O0ecreurMBaTh BO3MOXHOCTh
MOAKIIOYEHHUS K HEMY 3JIEMEHTOB CUCTEM OJIOKUPOBKU U CUTHAJIU3AIUU.

6.2. CucreMbl OJJOKUPOBKU MOTYT ObITh OCHOBAaHbI Ha MCIIOJIb30BAHUM:
a) TaTYMKOB JIO3UMETPUUYECKUX NMPUOOPOB, YCTAHOBJIEHHBIX B paboueil kamepe;
0) 1aTYMKOB TO3UMETPUUECKUX TPUOOPOB, YCTAHOBICHHBIX B JIAOUPUHTE;

B) IATYMKOB, CUTHAJIU3UPYIOIIUX O MMOJIaue BOJIBI MM BO3yXa JUIS OXJIaXKICHUS
y3JI0B YCKOPUTEJS U T.I1.;

F) KOHIICBBIX BBIKJIIOUATEIICH I[Bepef/i H KHOIIOK OCMOTpa HOMGHIGHI/IIZ;

,II) JaTYUKOB ITOJAa4YM YCKOPATIOMICTO HAIIPAKCHUA HAa YCKOPHUTCIIb.

6.3. Ha Bxone B pabouyio KaMepy YCKOPHUTENS IOJDKHO OBITh YCTAHOBJIEHO HE
MeHee JBYX IMOJIHOCThIO aBTOHOMHBIX CUCTEM OJOKHMPOBKH: CHCTEMA, CBS3BIBAIOIIAS
o0opyZoBaHME Ha JBEpU C YCKOPUTEIEM, W CHUCTEMA, CBS3BIBAIOIIAS MEXaHU3M
OTKpBIBaHUS JBEPH C MOIIHOCTHIO 03kl B paboueil kamepe. CucTeMbl OJIOKUPOBKHU
JOJIKHBI OTBEYATH CJICTYIOIIUM TPEOOBAHUSM:

— BKIIOYCHHE YCKOPHUTEINS JODKHO OBITh BO3MOXKHO TOJBKO IOCIIE BBITTOJHEHUS
IpoIeAypbl OCMOTpa pabodeil KaMmephl W JIAOUPHUHTOB C TMOCIEIOBATEIBHBIM
BKJIFOYCHHEM PACTOJOKCHHBIX HA CTEHAaX OCMAaTPUBAEMBIX TOMEIIEHUHN
OJIOKUPOBOK TIEPE]T 3aKPHITHEM JIBEPH B pabOUyI0 KaMepy;

— HCKIII0YaeTCs BO3MOXKHOCTh OTKPBIBAHHUS ABEpPH B PabOUyl0 KaMepy B peKUME
00Jy4YeHus, 10 TOMyYEHHUsI CUTHAIOB OT YCKOPHUTENs (0 MPEeKpaIeHUn reHepariu
My4YKa M3JIYYEHHUs) U OT almapaTypbl KOHTPOJSI MOIIHOCTH J103bl (O CHM>KEHUU
MOIIHOCTH /103bl B paboyell kKamepe 10 JOMYCTUMbBIX BEJIUYKH);

—  HCKIII0YaeTCs BO3MOKHOCTH BKITFOUCHUS PEKUMa O0TyUISHUS PU OTKPBITON IBEpH
paboueil kaMepsl WK npoueaypHoir PMY Y3IJI;

— BBIKJIIOYAETCS PEXKUM OOJIyYEHHUs Ha YCKOpPUTEIE U OJIOKHPYETCS BO3MOKHOCTh
€ro BKJIIOUEHHMS TPU OTKa3e JII000U U3 cucteM OJIOKUPOBOK;

— OTKJIIOYAETCS PEXUM OOJIydeHHs] Ha YCKOPHUTENEe MNpH OTKPbIBAHUU JBEPU B
pabouyto kaMepy wid B pouenypuyo PMY VOJI;
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—  OTKJIIOYAETCS PEXHUM OOJydeHHsI HA YCKOPUTEJIE MPU BO3HUKHOBEHUH OMACHOCTH
HAHECEHUS IMAlMEHTYy TPaBM IMOABWXKHBIMM dactaMu PMY  V3OJI, wun
ocTaHaBIMBaIOTCs Bce aBmkenus PMY YOII;

— TMOBTOPHOE BKIIOYEHHE pEeKUMa OOJydeHHsS JOHKHO OBITh BO3MOXKHO TOJIBKO
IIOCJI€ YCTPAHEHMS] IPUYMH €r0 OTKIIOYECHUS W aKTUBALUM ITYCKOBOM KHOIIKM Ha
IIyJIbTE YIPABIICHMUS;

— BXOJHas ABeph B mpouenypHyiro PMY VYOIl nomkHa ObITh CHaOXeHA IBYMS
MOJIHOCThIO ~ HE3aBHUCUMBIMU  TEPEKIIOUATeNIIMM, CpadaThIBAIOIIUMHU  TIPU
3aKpBIBAHUU JIBEPU U MPUBOJISIIUME B JeHCTBUE OJIOKUPYIOIINE YCTPOUCTBA;

— oOpraHuzamusi CUCTeM OJIOKUPOBKM HE JOJDKHA TMPEMATCTBOBATH OTKPBITHIO
BXOJIHOU JBepu B mpolneaypuyro PMY VYOIl B mo0oii MOMEHT Jyisi dBaKyaruu
NalyeHTa WK OKa3aHUsl eMYy TIOMOIIH B CIy4ae HeOOXOIUMOCTH;

— HAJCKHOC IrapaHTUPOBAHHC OT c00€B U OTKA30B B pa60Te.

[Ipu OonbIION KOHIIEHTpALIMM O030HAa B paboyeil kamepe BO BpeMs pabOThI
YCKOPUTEJISl YCTAaHABIMBACTCA JOMOJIHUTENbHAST OJIOKMPOBKA OTKPBIBAHMS JBEPH B
pabouyro KaMepy Ha BpeMsl 3allpETHOrO NEPHO/a.

6.4. Koy ot 3amMKka BXOJHOHM JBepH B pabouylo KaMepy YCKOPHUTEIs JI0JKEH
HaXOJUTHCS B CIIELMAJIbHOM THE3/€E Ha MyJbTe yIpasieHus. [Ipu n3BneyeHnu kiroya
U3 THE3/1a YCKOPUTEIb JOJKEH aBTOMATHYECKH BBIKIIFOUAThCA. [Ipy BBIHYTOM KitOue
BKJIFOUEHUE YCKOPHUTENS JOJKHO OBITh UCKITIOUEHO. TpeOoBaHus TaHHOTO MMyHKTa He
pacnpocTtpanstoTcs Ha PMY VOJL

6.5. Pabouas kamepa, 000pyI0OBaHHAsT MOHTa)KHBIMH JIFOKaMH, JIOJDKHA UMETh
cUCTeMY OJIOKHPOBKH ITHUX JIFOKOB, K KOTOPOU TPEIBSIBISIOTCS TE XKe TPeOOBaHMSI, UTO
U K CHCTeMe OJIOKMPOBKH BXOJHOM JBEPHU B pab0UyI0 KaMepy.

6.6. Pabora cuctembl OJOKMPYIOIHUX YCTPONCTB MEIUIIMHCKOTO YCKOPHUTEIS
unu PMY V3JI, naromias pa3pelieHre Ha BKIIOUYCHUE U3TyYeHHUs, JOJDKHA BKIIOYAaTh
HEOOXOUMOCTD CpabaThIBaHUS MTOATBEPKIAIONIECTO MIEPEKII0YATEIsI, TPUBOJIUMOTO B
JEHCTBHE OMEPaTOPOM HM3HYTPH MPOLETYPHOH IOCIEe TOTO, KaKk OH YOeIUTCs, 4TO B
MOMENICHUA HET HHUKOro, KpoMe€ TManueHTa. B 3jekTpuueckor  cxeme
BBIIIICYTIOMSHYTOTO TIEPEKIIIOYATEIIS JOJDKHO OBITh MPEITYCMOTPEHO pejie 3aJIePKKH
cpabaTbIBaHUS IJIs1 TOTO, YTOOBI OOMydeHHE MalMeHTa ObUIO HEBO3MOXKHO B CITyYae,
€ClM CUCTeMa OJOKHUPYIOIIMX YCTPOMCTB HE cpaboTaeT B TEYCHHE BPEMEHH,
YCTaHOBJICHHOTO JIJTSL BBIXOJIa BCEX JIUI] U3 MPOLIEAYPHOM.

6.7. O6ydeHue TO0IKHO MPEPHIBATHCS U B ClIydae KOHTAKTA MOJABWKHBIX YaCTEH
PMY V3JI ¢ tenom manueHTa. ABTOMaTHYE€CKOE BO30OHOBIICHUE OOJIy4YEHHUS TOCTe
YCTpaHEHUs TMPUYUH TPEPhIBAaHUS JOJDKHO OBITh HMCKIIOUCHO. Bo0300HOBICHHE
00JIydeHHs MaIlMeHTa TOCJe MPEepPhIBaHUS JODKHO OBITh BO3MOXKHO TOJIBKO TIOCIE
TOBTOPHOT'O HaXKaTHS MOATBEPHKAAIOIIETO MIEPEKITI0YaTeIs Ha MyJbTE B MPOIIETYPHOM.

6.8. PMY VOJI nomxken ObITh cHaOXeH OJOKMPOBKAMU WM JAPYTHUMU
CpeAcTBaMHU 0€30MacCHOCTH, MPEAOTBPAIIAIOIIUMHU BO3MO>XKHOCTh
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KJIIMHUYECKOT'0 HMCIMOIb30BaHUS B YCIOBUAX, OTIIMYHBIX OT YCJIOBUMW, BHIOpaHHBIX Ha
IIyJIBTE YIIPABIICHMUS.

6.9. B cayudae, eciim koHcTpykuued PY VY3IJI mpenycMmoTpeHa ycTaHOBKa
CBHEMHOT0 MOTJIOTUTEINS My4YKa U3Iy4YeHUs JUIsl YMEHbUIEHUS TOJIIMHBI CTAllMOHAPHOU
3aIllUThI, BBIBOJ IY4YKa M3JyYEHHUS CO CHATBHIM MOTJOTUTEIEM IydKa JOJIKEH ObITh
HEBO3MOJKEH.

6.10. B nerkogoctynHbeIX MecTax paboudeil kamepsl (IIPOLEIYPHOM) AOHKHBI
OBITh YCTAHOBJICHBI KPACHBIE KHOMKHA aBapUWHOTO BBIKIIOYCHHSI YCKOPUTENS U
OJIOKMPOBKM JBEPU TakK, 4TOOBI JOCTYNl K HUM TMepcoHana Obul oOecrieueH 0e3
HEOOXOMMOCTH TEPECEUCHHUsI IEPBUYHOTO My4YKa u3ny4deHus. Kpome Toro, kpacHas
KHOTIKa aBapUIHOTO BBIKIIIOUCHUS YCKOPUTENS U OJIOKMPOBKHU ABEpel B pabodyro
KaMepy J0JDKHA OBITh YCTAaHOBIICHA HA IYJIHTE YIIPABICHHUS.

6.11. Bce nBepu (imokm) paboueit kamepsl yckoputenas u PY VOJI nomxHb
OecCrpensITCTBEHHO OTKPBIBATHCS U3HYTPH.

JIBepb € DNEKTPONPHUBOIOM JOHKHA HMETh OJIOKHPYIOUIUME YCTPOWCTBA,
pEeKpaIiane IBUKEHNE IBEPU MPU CTOJKHOBEHUU ¢ KAKUM-TTHOO TTPEIAMETOM WU
gyenoBekoM. HeoOxonumo  mpeaycMOTpeTh HallMuue aBapUHHBIX BBIKIIOYATENICH
nepemeiienust ABepu. Cucrema OJOKMPYIOIIMX YCTPOWCTB Uil  JBEPH C
AIEKTPONPUBOIOM JOJIKHA OBITH HE3aBUCUMOM OT €€ 1eTel yrpaBiIeHus.

6.12. B paboueil kamepe AOHKHA OBITH yCTAaHOBJIEHA 3BYKOBAasi U CBETOBAs
CUTHANIM3AlMs, Mpeaynpexiaonmas o0 HEOoOXOIUMOCTH HEMEJICHHO TOKUHYTh
pabouyro KaMepy U JaOUPUHT Mepe BKIIOUYEHUEM YCKOPUTEIIS.

6.13. PaGouas kamepa ® TyJbTOBass JOJKHBI OBITh  OOOPYIOBaHBI
JIBYCTOPOHHEH MEPETOBOPHON CBSI3BIO.

6.14. Ha mynbTe ynpaBieHHs] YCKOPUTEINS JTOJDKHBI ObITh YKa3aHbI MapaMeTphl
pekuMa ero DJKcIulyaTalui. B mynbTOBON ycTaHaBIMBAeTCS CHUTHAIM3ALMA,
uHopMupyromas o0 YpOBHSAX HOHU3UPYIOIIUX U3Jy4eHUH B pabodeii kamepe U Ha
pabounx MecTax nepcoHana (eciiv BO3MOKHO MOBBIIIEHHOE 00JydeHHE MepcoHaia B
pe3ysibTaTe aBapuM), HEMONaJKaX B padOoTe CHUCTEM BEHTWISALUU, COCTOSHHH
OJIOKUPYIOIINX YCTPOMCTB, a TakKe OOECIeUMBACTCS BHEIIHSS W BHYTPCHHSS
TenepOHHAS CBS3b.

Ha nynere ynpaBneHuss MEAUUUMHCKUM Yyckoputeinem win PMY  VOII
JIOTIOTHUTENIBHO JIOJDKHA 0TOOpaXkaThesi HHGOPMAIHS O BUAC U YHEPTUU U3TyUCHUS,
MOIITHOCTH JI03bI B pabodeM My4yKe H3IY4YeHUs, TEKYIIMX YCTAaHOBKAaX MapameTpOB
W3ITY4dCeHUS, pa3Mepax TMOoJiA W3IYyYCHHs, HCIOJIB3yeMbIX MOoAuUKaTOpax IydKa
W3ITYY9CHUS, PACCTOSHHUM 1O TAIMEHTa, OPUEHTAIIMU Iy4YKa W3IY4YCHUS, BPEMEHU
o0y4YeHus MalueHTa 1 3aJIaHHOM J103€.

6.15. Ha PY Y3JI, o60opyi0BaHHO KOHBEEPOM (MJIH JPYTUM YCTPOMUCTBOM JJIs
noga4yv 00bEKTOB HA 00JIy4eHUE), TOJKHA ObITh UCKIIFOU€HA BO3MOKHOCTh TONaAaHus
JroJiei B pabouyio Kamepy uepe3 MpoeM KOoHBeiepa (Ipyroro ycTpoicTBa) BO BpeMs
paboTbl yckoputTens. MeponpusiTus MO MPEIOTBPALICHUIO TaKUX HHIUIECHTOB
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pa3pabaTbIBaIOTCS HA CTaJANH MPOEKTUPOBAHUS.

6.16. Ilepen HavanoM pabOThl HEOOXOAMMO MPOBEPSITH MUCHPABHOCTH CHUCTEM
OJIOKUPOBKH U CUTHATU3AIIUU YCKOPHUTETIS.

6.17. Unudopmaiiusi 0 HEUCNPABHOCTIAX CUCTEM OJIOKMPOBKU M CHUTHAJIU3ALIUU
YCKOpPUTENS AOJKHA (PUKCUPOBATHCA B JKypHAJIe ONeparopa.

6.18. BioOKM ¢ MCTOYHMKAMHU HEUCIIONB3YEMOIO PEHTIEHOBCKOTO H3Iy4ECHUS
JOJIKHBI OBITh 000PYI0BaHbI OJIOKUPOBKAMHU, OTKIIOYAIOIIMMU BBICOKOE HAMPSKEHUE
pU OTKPBIBAaHUU JABEPIIbI.

6.19. IlpoBeneHue B3PHIBO- M MOXKAPOOMACHBIX PAJAUALMOHHBIX MPOILIECCOB
JOMyCKaeTcsl Ha YCKOpuUTelle, OOOpYAOBAHHOM YCTPOMCTBOM, aBTOMAaTHYECKH
BBIKJTFOUAIOITUM €70 IIPY BO3HUKHOBEHHH MOKapa U (UJIK) B3phIBA.

VII. TpeGoBanus K 3KCIJAyaTaluu yCKOpUTeae

7.1. Opranuzanuu, UCIOJIb3YIONINE YCKOPUTEIH, JOJKHBI UMETh CICAYIOIIYIO

JIOKYMEHTAIIHIO:

— CAHUTAPHO-3MHUJIECMHUOJIOTHYECKOE 3aKIII0UCHNE Ha YCKOPUTEb KaK Ha MPOAYKIIUIO,
NPEICTABISIONIYIO MOTEHIIUATBHYIO OMTACHOCTH JJIS Y€JI0BEKa;

— JIMUEH3HWs] Ha JESTeNIbHOCTh B 00JIacTU OOpallleHuss ¢ TeHEePUPYIOUUMU
UCTOYHUKAMH  HOHU3HUPYIOLIETO0 U3IYy4YEeHHs, CBSI3aHHYIO C OJKCIUTyaTaluei
YCKOPUTEJIS JIEKTPOHOB;

— CAHMTAPHO-3IMUIEMUOJIOTHYECKOE 3aKIIFOUEHHE O COOTBETCTBUHU YCIOBUI pabOTHI C
YCKOPUTEJIEM CaHUTAPHBIM ITpaBUjIaM;

— CAHMTAPHO-3MUJEMUOJIOTHYECKOE  3aKIIOYEHHE Ha  MPOEKT  pa3MeIeHUus
YCKOPUTEJIS;

— MHCTPYKIIUIO 10 PaIMalIMOHHOM 0€30MMacHOCTH TP paboTe C YCKOPUTEIIEM;

— CaHWTapHBIE TPaBWJIA, pETJIAMEHTHpYIOIIME TpeOOBaHUS  paAHAIlMOHHOU
0e30macHOCTH MPHU pabOTe C YCKOPUTEIIEM;

— SKCIUTyaTalMOHHYIO TOKYMEHTAIIMIO POU3BOAUTEIISI HA YCKOPHUTEND;

— mOporpamMma MpoBeJeHUs TPOU3BOACTBEHHOTO PaANAIlMOHHOTO KOHTPOJIS;

— MOPOTOKOJIBI T03UMETPUUYECKUX U3MEPEHUN;

— mpuKa3 00 OTHECEHUH pabOTAIOIIHNX C YCKOPUTEIEM K MTEPCOHATY TPYIIIHI A;

— NpHKa3 0 HA3HAYECHHUH JIUILI, OTBETCTBEHHBIX 32 PAJIHAIIMOHHYIO0 O€30MaCHOCTh U 3a
MIPOU3BOJICTBEHHBIN paAUallMOHHBIA KOHTPOJb WM TIOJIOKEHHUE O CIyx0e
paauamoHHON 0€30MacHOCTH;

— IUIAaH MEPONpPUATUNA MO 3amuTe paObOTHUKOB (MEpCOHANla) M HACEJNEHUs OT
paMallMOHHOW aBapHUU U €€ MOCJIECACTBUN;

— JIOKYMEHT O CHel[MaIbHOM 00YUYEHUHU MEePCOHAlIa M0 PaaualuoOHHON 0€30MaCHOCTH;

— 3aKJII0YEHUE MEIUIMHCKON KOMHUCCHHM O MPOXOXKJIECHHH IMEPCOHAIOM Tpynmbl A
MpeABAPUTEIBHBIX U MEPUOJIUUECKUX MEIUIIMHCKUX OCMOTPOB;

— JKypHaJ perucTpalvi MHCTPYKTAXKA M0 PaAHaIllMOHHON 0€30MacHOCTH U IEUCTBUSIM
B aBapUHHBIX CUTYAITUSX;
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— KapTOYKHU y4yeTa MHIUBUIYAIbHBIX 103 00JIy4eHHS IIEpCcoHaia.

7.2. OpraHuzaiuu, UCHOIb3YIOIIME MEIUIMHCKUNM yckopurtenb (PMY YDIJI),
JOTIOTHUTENBHO JOJHKHO UMETh CIAEAYIOIIYIO TOKYMEHTAIUIO:
— JIMIEH3UI0 Ha MEIUITMHCKYIO AESTEIbHOCTb,
— PETUCTPALlMOHHOE YJOCTOBEPEHHE HA YCKOPHUTEIb, KaK Ha U3JEIHe MEIUIUHCKON
TEXHUKH.

7.3. Bo BpeMs paboThl yCKOPUTENSI HAa MYJbTE yHpaBICHUS W HAJ BXOJIOM B
pabouyro kamepy (MpOLENypHYIO) JTOJDKHBI TOPETh MPEayNpPeKIarolue CBETOBBIC
CUTHAJIBI.

7.4. C uenbio 3alUThl MAlMEHTa YCTPOMCTBA JIsi KOHTPOJist 71036l PMY VOJI
JOJKHBI OBITH OTKaNMOpPOBaHBI IO TMOIJVIOHIEHHOW J03€, JUOO MO MOUIHOCTU
MOTJIOIIEHHON J03bl B COOTBETCTBUU C NPUHATOW B YUPEKICHUH METOIUKOM.
Kanmubposka yctpoiicTB KoHTpoJIst 10361 PMY YOJI nomxHa mpou3BOIUTHECS BO BpEMSI
BBOJIa B AKCILUTyaTaIlMIO, MTOCJIE MPOBEACHUS JTIOO0BIX paboT, KOTOPbIE MOTYT MOBIHSThH
Ha MapaMeTpbl HU3JYyYCHHS, a TaKKe MEPUOJUYECKH B COOTBETCTBUHU C MPUHITOMN
IPOTPAMMOHM.

7.5. Okcmyatauus PMY V3JI nomyckaeTcs Npu HaJIMYUHM KIMHUYECKOTO
J03UMeTpa ¢ HAOOPOM JIETEKTOPOB JIIsl BUIOB U SHEPTUN UCIIOIb3YEMBIX U3ITYUECHUH.

V. TpeGoBaHus K MyCKO-HAJAJ04YHbIM U PEMOHTHBIM padoTam

8.1. Ilycko-HanmamouyHble pabOThI Ha YCKOPUTEIE MPOBOAATCS OO €ro
IPUEMKH KOMUCCUEH U PETIaMEHTUPYIOTCS HHCTPYKIIUEH MO MPOBEACHUIO MTyCKO-
HaJIaJI0OYHBIX paboT. Ocoboe BHUMaHHUE JOJHKHO OBITH yAEJICHO HAJEKHOU padoTte
CUCTEM pPAJAMAIMOHHOTO KOHTPOJS, OJOKUPOBKH, CUTHAIM3ALMM W BEHTUIIAIUHU
MTOMEIICHUN YCKOPUTEIIA.

8.2. BeiBo yckopuTensi Ha HOMHHAIBHBIA PEKHUM pPabOThI OCYIIECTBISETCS
MOATaNHO (HE MeHee 3 ATANoB), HAUWHASI C MUHUMAaJIbHBIX 3HAYE€HHI MapaMeTPOB MOJIS
M3JIy4EHUs1 YCKOpUTeNs (TOK IMy4YKa YCKOPEHHBIX 3JIEKTPOHOB, MIOTHOCTh IMOTOKA
SHEPrUM, MOUIHOCTh JI03bl TE€HEPUPYEMOIO M3IYyYECHHUS]) C IOCJIEIO0BATEIbHBIM
YBEIIMYEHUEM HX 3HAYEHUN 1O BEPXHEW TpaHuUIIbl AUala3oHa i1 KaxAoro BUIA
M3ITYY9CHHS U TIPU KKJIOM 3HAYCHUH dHEpruu m3nydeHus. Ha xaxmaom stare paGoTs
YCKOPUTENSI H3MEPAIOTCA YPOBHM HW3JIYYEHUS Ha HaPYXKHBIX TOBEPXHOCTAX
PaJHAMOHHON 3aIUThI, YTOUHSAIOTCA pa3Mepbl paaAualnOHHO-onacHOU 30HkI. [locie
MOJIYYCHHSI POCKTHBIX MAPaMETPOB YCKOPUTEIS U BBIX0JIa HA CTAOMIBHBINA pabounii
pPEXKUM, CHUMAETCSl pacipeiesieHue MOoJIeH W3IIyYeHUs B MOMEIICHUSX YCKOPUTENS U
MOMEIIEHUSIX, CMEKHBIX C HUM.

[Ipu u3mepeHun ypoBHEH U3IIydeHUs 0C000€ BHUMAaHHE OOpallaeTcs Ha MECTa
MPOXOXKACHUSI TEXHOJOTMUECKUX KAHAJIOB B paJMallMOHHON 3amuTe. [[omKHbI ObITh
MPEAYyCMOTPEHBI CPEICTBA 3aIUTHl Ha ciiydall pacOKYCUPOBKH Iy4Ka 3JIEKTPOHOB.
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8.3. Jlist mpoBeneHUs KaXIOW CTaJHHM BBOJA YCKOPHUTENS B HOMHMHAJIbHBIN
peXUM pabOThl HEOOXOAMMO pa3pelleHue CIyKObl paJHallMiOHHON 0€30MacHOCTH
(Juita, OTBETCTBEHHOTO 3a PaJUallMOHHYI0 0€30MaCHOCTh) OpPraHU3alllK, B KOTOPOU
pa3MeIieH YCKOPUTENb.

8.4. Ilycko-HanmagouHble U PEMOHTHBIE paboThl Ha yckopurtensax |l rpymnmsi
JOJIKHBI TIPOBOAMUTHCS TMOJ HEMOCPEICTBEHHBIM KOHTPOJIEM CIIY>KObI paJMallMOHHOM
0€30MacHOCTH OpraHU3alliU, B KOTOPOW pa3MELIEH YCKOPUTEb.

8.5. [Ilycko-HamamouHble W PEMOHTHbIE Pa0OTBI HAa YCKOpUTENE JOKEH
OCYIIECTBIISATh ~ TIEPCOHAJT  M3TOTOBUTENSI WJIA TEPCOHAT  CHEIUATIU3UPOBAHHOM
OpraHM3aIK, UMEIOIICH JIMIIEH3UI0 Ha OCYIIECTBICHHUE JECSATEILHOCTH, CBS3aHHOU C
UCTOYHUKAMH HMOHU3UPYIONIEro u3NydeHus (reHepupyromumu). Jlomyckaercs
NPOBEJICHHUE YKa3aHHBIX paboT CIeIIUAIbHO O0YUSHHBIM NIEPCOHATIOM OpTaHU3aIUuH, TIPU
HAJTUYUH BBIIICYTTOMSHYTOU JIMIICH3WU U TOJIPOOHOM HHCTPYKITUU TIO TEXHOJIOTHH TIPO-
BeJICHUsI PabOT U 00ECICUCHHUIO PaIUaAllMOHHON 0€30MacHOCTH MPHU MX IPOBEICHUHU.
[Tepconan, y4acTBYIOMIHI B ITyCKO-HAIQI0YHBIX UJIM PEMOHTHBIX pad0oTaX, JOHKEH ObITh
o0ecriedeH CpeICTBAMHU UHIUBUTYIbHOM 3aIIUThI 1 MHIUBUYaTbHBIMU JO3UMETPAMH.

IX. PaqnanmoHHbIii KOHTPOJIb

9.1. PamuanuvoHHBIH KOHTPOJb Ha Yyckopurtene wiu PY VYDOJI, a Ttakxke
IIPOU3BOJICTBEHHBIA KOHTPOJIB 32 COOJIIOJIEHUEM BCEMH PaOOTAIOIMMU HOPM U TPABUIT
paavaliMOHHONM  0€30MacHOCTH  OCYIIECTBIISETCS  CIyXOOW  pagualmoOHHOU
0€3011acCHOCTH OpPTraHU3alIiH.

B ToM caywae, xorga B OpraHu3aiii HE NPOBOAUTCA HUKAKUX APYTUX
paboT C HCTOYHMKAMHU HMOHUBUPYIOUIUX M3IYYEHHH, cly)k0a paguanrmoHHON
0€30MacHOCTH J0JKHA OBITh OPraHM30BaHA HEMOCPEICTBEHHO HA YCKOPUTEIIE WU
PY VOIJI. Yucnennsiii coctaB ciykO0bl (B 3aBUCUMOCTH OT O00BbEMa M XapakTepa
MPOBOJAUMBIX paboT), ee mpaBa M O0S3aHHOCTH OMPEACISIOTCS aIMHUHUCTpAIIUEH
OpraHu3alnuu.

9.2. Cuctema paauanuoHHOTO KOHTPOJIs B YUPEXKICHUH,
AKCILUTYaTUPYIONIEM yCKOPUTENb, [OJDKHA pa3pabaTeiBaThCsl Ha  CTalHU
MPOCKTUPOBAHUS WM JOJDKHA BKJIIOYaTh BOIIPOCHI OPraHU3alMu U IPOBEICHUS
KOHTPOJIS 32 paJHalMOHHONW 0OCTaHOBKOW M JM03amMu 00JydeHHUs mepcoHana. B
MPOCKTE YCKOPHUTENS JOJDKHO OBITh TaKKe MPETYCMOTPEHO MECTO (TIOMEIEHHE) st
CITy’kOBbI pamuanmoHHONW 0€30MacHOCTH U €€ OCHAIICHWE COBPEMEHHOW ammapaTrypoiu
JUISL IPOBEIEHUS COOTBETCTBYIOIINX U3MEPEHUM.

9.3. Ilopsnok mpoBeneHUS PAAUALMOHHOTO KOHTPOJISA, @ TAKKE PETUCTPALUU U
ydeTa ero pe3yJbTaTOB OMPEACSIOTCS Ha CTAJAMM MPOCKTUPOBAHUS YCKOPUTENS U
YTOUHSIIOTCSI B 3aBUCUMOCTH OT KOHKPETHOM paJuallMOHHOW OOCTAaHOBKU B
OpraHMU3alMK ¥ Ha MPUJIETaIoe TePPUTOPHH.

9.4. Cucrema paauallMOHHOTO KOHTPOJIS IIPH SKCIUTYyaTAllUM YCKOPUTEIIS O KHA
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BKIJIIOYATb.

- CranuoHapHBIA JO3UMETPUYECKUM KOHTPOJIb 334 YPOBHSAMH HOHHU3UPYIOIINX
W3J1y4YCHUM.

- By yalIbHBIN TO3UMETPUYECKAN KOHTPOJIb IIEPCOHAIIA.

- Ileproauyeckuii KOHTPOIIb 32 YPOBHAMU HOHU3UPYIOLIETO U3IIYyUYEHUS B PaIHallHOHHO-
OMacHOM 30HE, Ha HAPYKHOW TIOBEPXHOCTU 3alllMThl, Ha paboyux MecTax
IIEPCOHAJIAa, B CMEXHBIX IIOMEIIEHUSIX C IIOMOIUBIO HOCUMBIX JO3UMETPUYECKUX
pr6opoB”. (I[lepHOAMYHOCT KOHTPOJS PaiUAlMOHHOM 3allUThl CTAIMOHAPHBIX
YCKOPHUTEJIEN - JBa pa3a B IOJ, NEPEIBUKHBIX YCKOPUTEIIEH U YCKOPUTEJEH C
UHAUBUIYaTbHOM 3alllMTOM - OAWMH pa3 B MecdAl). Takod KOHTPOJIb JOJKEH
IIPOBOAUTHCS TAKXKE BO BCEX CIIy4YasiX YBEJIMYCHUsI MOIIHOCTU YCKOPUTEINS, IPU
U3MEHEHHUAX PEKHUMA €ro IKCIUIyaTalluu U KOHCTPYKLUUU PAAUALIMOHHON 3allUTHI.
Pe3ynpraTel pagnaliMOHHOIO KOHTPOJIS JOJDKHBI PETUCTPUPOBATHCS B CHELUAIIBHOM
YKypHaJe.

- KOHTpOJII) HUCIIPABHOCTU CUCTCM 6J'IOKI/IpOBKI/I W CUTHAJIN3alluHu.

9.5. Ha yckoputensax |l rpymnmel u Ha yckoputensx | rpynmsl, Te UCHONB3YIOT
MUILIEHN U3 OepWIUIMs WIM TPUTHS, CIEAYET NONOIHUTEIBHO OCYIIECTBIATH (HE pexe
IBYX pa3 B Iofl, a TAaKXKe MPU U3MEHEHUH XapakTepa padoT) KOHTPOJIb 33 INIOTHOCTBIO
HOTOKAa (MOIIHOCTBIO J03bI) HEHTPOHOB, YPOBHSIMHU PAJAMOAKTHUBHOIO 3arpsi3HEHUs
OKpY>KaroIleH cpeibl U 00BEKTOB 00TyUeHHUs, OJIEXKIbI U KOKHBIX [IOKPOBOB IIEPCOHAJA,
OOyCJIOBIEHHOTO ~ HAaBEJCHHOM  aKTUBHOCTbIO  (MEPUOAMYHOCTH  KOHTPOJIA
yCTaHaBJIMBAETCS MHCTPYKIUEH 110 paiMalluOHHON O€30MacHOCTH), @ TAKKE KOHTPOJIb
3a cOOpOM, BpEMEHHBIM XPAHEHUEM U YJAJICHUEM PAIMOAKTUBHBIX OTXO/0B.

9.6. MuauBuayabHBIA JO3WMETPUYECKUN KOHTPOJIb 00s3aTelieH I BCETO
nepcoHasia rpynnbl A. [ HMMOYJIbCHBIX YCKOPUTENIEH CIEAyeT MCIO0Jb30BaTh
WHIUBUIYaTIbHBIE I03UMETPbI, TPUTOHBIEC JJI1 PETUCTPALIMH UMITYJILCHOTO U3Ty4YCHHUS.

9.7. PesynbpTaThl pagWallMOHHOTO KOHTPOJS JOJDKHBI PETUCTPUPOBATHCS B
CHEIUANbHBIX JKypHanax. Ha Bcex nui, paboTaronumx Ha YCKOpPHUTENE, 3aBOASTCS
KapTOUKH y4€Ta WHIUBUIYAIBHBIX 703, B KOTOPBIX PETHCTPUPYIOTCA KBapTAIbHBIC U
roJioBbIe 3G (GEKTUBHBIC 103bI BHEITHErO OOIyYeHHS MEPCOHANa, a TAK)KE CyMMAapHEIE
7103bI 00TyueHUs 3a BeCh nepuo] padothl. Ha yckoputensax |l rpynmsl JOMOTHUTEIEHO
HEO0OXOIMMO TPOBOJUTH KOHTPOJb 703 OONY4YECHHs TIEPCOHANIA MPU BBHITOJHCHUH UM
PEMOHTHO-TIPOQUIAKTUYECKAX W aBAPUUHBIX PAOOT. YUeT WHAMBUAYATbHBIX 103
MEPCOHAJIA OCYIIECTBIISIETCS B paMKax « ETMHON rocy1apCTBEHHOM CUCTEMBI KOHTPOJIA
1 ydeta uHauBUAyanbHbIX 103» (ECKU/).

9.8. KapTouku ydyeTa HHAUBUYAIBHBIX 103 JOJHKHBI XPAHUTHCS B YUPEIKICHUU
B TeueHue 50 mer. B cimyuae mepexoma paboTalomiero B APYyroe yupexacHue, Tiie

" HCHOJ’ILBYGMHG U1 IPOBCACHUSA TAaKUX I/IBMCPCHI/Iﬁ JAO3UMCTPUICCKUC HpI/I60pLI JOJIDKHBI OBITH 3allUIICHbI OT
BO3JCHCTBHS BBICOKOYACTOTHEIX JJICKTPOMArHuTHBIX IOjJIel W COOTBETCTBOBATH napaMeTrpaMm pEerucTpupyemMoro
H3JIIyICHU.
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MPOBOJATCSA pabOThl C UCTOYHUKAMU MOHU3UPYIOIIHUX U3IYyUYEHUH, KOMHUS KapTOUKU
ydyeTa UHAUBUAYAIBHBIX J03 [JOJDKHA IMEPEechUIaTbcsl Ha HOBOE MECTO pPaboThI.
OpurvHan J0KEH XPaHUTBCS Ha MPEKHEM MECTe padOThI.

9.9. ExerogHo opranuzanusi, 3KCIUTyaTupytomas yckopureinb win PY VIJI,
3aMoJIHACT U MPEJCTABISAET B YCTAHOBIEHHOM MOPSIKE paIdallMOHHO-TUTUEHUYECKUIT
MacropT OpraHU3ALNH.

9.10. B yupexnenun, ucnosabdytomieM PMY Y3JI, nomknaa ObITh pazpaboTaHna
nporpaMma 10 KOHTPONIO (U3HYECKUX TapamMeTpoB U (YHKIHOHAIBHBIX
XapaKTepUCTUK ycKopuTensd. JlaHHas mnporpamMma JODKHA JCTAIBHO OIMCHIBATH
NPOIEAYPbl KOHTPOJS, PETJIaMEHTHPOBATh MEPUOJUYHOCTH WX TIPOBEICHUS U
NepevYeHb UCIIOIB3YEMOT0 000PYyI0BaHUSI.

X. Ilpeaynpesxxkaenue apapuil M JUKBUAALMUA MX MOCJIeACTBHI

10.1. Ins mpenynpexaeHus paJAHallMOHHBIX U JIPYruX aBapuil (MOXapoB) U
JUKBHUJIALIMA WX TOCIEJCTBUHM JIOJKHBI OBITH pa3paboTaH IUIaH MEPONPUSTUH IO
3aluTe paOOTHUKOB (NIEpCOHANa) M HACEJIEHUS OT paJUallMOHHON aBapuu U e
MOCJIE/ICTBUH, B KOTOPBIX CIEAYET OTPA3UTh CIEAYIOIINE OCHOBHBIE MOJIOXKEHUS:

a) IPOrHO3 BO3MOXKHBIX PaJMAallMOHHBIX U HEPAJIUALMOHHBIX aBapHii;

0) mopsA 0K UH(GOPMAIMK BBILIECTOSIIEH OpraHU3allui U IPYrUX OpraHu3aluui o
BO3HUKHOBEHHUH aBAPUU;

B) MEPOIIPUATHUS 10 JIUKBUAALIMY aBapHH;

I) IeHCTBUS NIEpCOHAJa IPU aBapuu;

1) cCUCTEMY JieueOHO-TIPOPMIIAKTUYECKUX MEPONPHUSTHI B CTydasiX BHEIIHETO WU
BHYTPEHHEro OOJydYeHHs TMpH  paAUaAllMOHHOM aBapuM WM  MOPaKeHUU
AIIEKTPUUECKUM TOKOM;

€) MepompusATUS [0 3alUTe MepcoHajla M NAalMEeHTOB MpH JHUKBUAALUU
MTOCJICICTBUM aBapHH.

10.2. TlpoBeneHue MEpONPHUATHH IO JIMKBHIAIMK IIOCICACTBUI aBapuu
OpPTraHU3yeT aJIMUHUCTPALUA YUPEKIACHUS, T/I€ Tponu3onuia apapus. s nepconana
Y JIUII U3 HACEJICHUS, TIOIBEPIIINXCS aBAPUHHOMY OOJYICHHUIO, OTIPEACIISIOTCS T03bI
aBapUITHOTO O0Jy4YeHUS.

10.3. Ha yckoputene |l rpynmel B ciiydae pagmoakTUBHOTO 3arps3HEHUS
MOBEPXHOCTENM WJIM BO3IYIIHOW CpEeAbl NEPCOHAJ], NPOBOASIIMKA HaJaJl0YHbIE,
PEMOHTHO-TIpO(PHIIAKTHYECKUE PAaOOTHI, a Takke PabOThl MO JMKBUIAIUW TOCIEI-
CTBUM  paJuallMOHHOW  aBapuM, [JOJKEH ObITb  OOecrneyeH  CpeAcTBaMHU
WHJMBUAYaJIbHOW 3alllUThl KOKHBIX MOKPOBOB M OPraHOB AbIXaHus. TpeOoBaHuE O
MPUMEHEHUN YKa3aHHBIX CPEJICTB JIOJDKHO OBITh MPEAyCMOTPEHO B TUTaHAX
MEpONPUATUI MO 3alUTe paOOTHUKOB (MIEPCOHANIA) U HACENCHUSI OT PaJAHAIlMOHHOM
aBapyu U €€ MOCIIEeICTBUM.

10.4. Ilpu oOHapyxeHHH ACHEKTOB B paJUALMOHHOMN 3aIllIUTE YCKOPHUTEIb
JOJDKEH OBITh HEMEMJICHHO BBIKIIOYEH. O XapakTepe OOHapy»XEHHBIX Ie(EeKTOB,
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M3MEHEHUM paJUallMOHHONM OOCTaHOBKM M  J03ax OOJIyueHHs NepcoHasa
uH(pOpMHUpYETCS OpraHu3anus (CTPyKTypHOE MoApaszesieHne) GpeaepasbHOro oprasa
WCIIOJIHUTEIBbHON BJIACTH, YIOJHOMOYEHHAs OCYIIECTBISITh TOCYAapCTBEHHbBIN
CaHUTAPHO-3MHUAEMHUOJIOTUYECKUI HAaJI30p B IKCIUTYyaTUPYIOIIEH OpraHu3aluu.

10.5. Bo3oOHOBIEHUE HSKCIUTyaTalldd YCKOPHUTENSI IOCJE JUKBUIAMKU BCEX
MOCJIEICTBUNA  aBapuM JIOMYCKAETCS TOJIBKO TOCJIE TOJYYEHUsI CaHUTapHO-
AIUAEMHUOJIOTUYECKOTO 3aKII0OYEHUS.

[Tpunoxenue 1
k CIT12.6.1.2573 -2010

Pacyer pagmanuoHHOM 32aIIUTHI YCKOPUTEJISI

Pacuer paguaninoHHOM 3alIUThl YCKOPUTENS 3JIEKTPOHOB BKJIFOUAET TPU ATara:
- pacdeT MOIIHOCTEN /103 B PACUETHBIX TOUKaX 0€3 paJuallmOHHON 3allUTHI,

- ONpeJeNICHHEe HEOOXOIMMBIX KpaTHOCTEH OcCJIabJeHHus IOTyYeHHBIX
MOIIIHOCTEN 103, C YYETOM KaTErOpUM ITOMEIICHUN,

- BBIOOp MarepuajoB M pacueT TOJIIUH paJUAIMOHHOW  3alUTHI,
o0ecreynBaromuX He0OX0IUMbIE KPATHOCTH OCIa0ICHNS.

HaGop HE0oOXOAMMBIX HCXOTHBIX JAHHBIX U (POPMYIIBI, MUCHOIb3yEeMbIE IS
pacdyera MOIIHOCTEH 103 B 3aJaHHBIX TOUYKaxX O€3 paaualmOHHOW 3alUThHI,
pa3nuyaroTCs UL Pa3IMYHBIX BUJOB yckoputened. lIpum mpoBeneHnn pacueros
PaIHAMOHHON 3alMTHI PA3JIMYAOT TPU BUIA YCKOPUTEIEH JJIEKTPOHOB:

- YCKOpHUTENIM TEXHOJOTHMYECKOT0 W HAayYHOIrO Ha3Hauy€HUs, paldoTaroliue B
peXKUME HENPEPHIBHOTO U3TyUYEHHUs (IPOMBILIJIEHHBIE YCKOPUTEH);

- YCKOpUTENH, padoTaronue B HUMIOYJIBCHOM peXHUME (MMMIYJIbCHbBIC
YCKOPHUTENN);

- YCKOpUTEIM JJisi YCTAaHOBOK MEAUIIMHCKOTO Ha3HA4YeHUS (MEIUIMHCKUE
YCKOPUTENN).

s mpoBeleHUsT pacdyeTa MOITHOCTEM 103 0€3 paJauallMOHHOW 3alluThl
HUCTHOJB3YIOTCA  CICAYIOIIHE WCXOJHbIC HAHHBIE:



21

1) JIist mpOMBINIJIEHHBIX VCKOPUTEIIEH

- MAaKCUMaJIbHAsl DHEPIUsl YCKOPEHHBIX DJIEKTPOHOB Eo, M3B;
- MAaKCUMAaJIbHBINA TOK My4YKa 3JIEKTPOHOB J, MA,

- MaTepuall 3alUThl;

- MaTeprall MULICHH;

- ¢opMa W pas3Mephl Tydyka H3JIy4eHUsS, B3aUMOJCHCTBYIOIIETO C OOJIy4aeMbIM
00BEKTOM;

- JI0JIs Iy4Ka 3JIEKTPOHOB, TEpsieMasi Ha Pa3HbIX y3JlaX YCKOPHUTEIs, aTOMHBIA HOMEp
MaTEpHUATIOB YCKOPUTEJIS;

- peXHM paboOThl YCKOpHUTENd (IPOJOJIKUTEIBHOCTh OOJIyYeHHsI 32 CMEHY, YHCIIO
paboyux CMEH B CYTKH, B T0JI, CPEAHIS POAOIIKUTEIIBHOCTh 00yUeHHUs 3a TO/).

2) JIist *MIIVIIBCHBIX VCKODUTEIICH

- MaKCHUMAJIbHAA SHCPIUA YCKOPCHHBIX 3JICKTPOHOB Eo, MBB,
- JJINTCIIBHOCTDb UMITYJIbCA X 4aCTOTA CJICA0OBAHUA UMITYJIBCOB;

- MaKCUMAaJbHBI CpPEIHUN TOK JJIEKTPOHOB (3apsi YCKOPEHHBIX 3JIEKTPOHOB B
CEeKyHAY);

- MaTepHaJl 3aIUThHI;

- MaTepHraJl MUIIICHHU;

- ¢opMa W pasMephl Iydyka H3JIydeHHUs, B3aUMOJCHCTBYIOIIETO C OO0JIy4aeMbIM
00BEKTOM;

- JIOJISl IIy4YKa BJIEKTPOHOB, TE€pseMasi Ha Pa3HbIX y3JaxX YCKOPUTENs, aTOMHBIM HOMED
MaTepuaoB YCKOPUTEIIS;

- peKUM PabOTBI YCKOPHUTEIS (CyMMapHBIH 3apsii YCKOPCHHBIX JJICKTPOHOB 3a
pabouyro CMEHY, 3a CYTKH, 3a TOJ).

3) JIiast MEAUIIMHCKUX YCKOPUTEIIEH

- MakCHUMaJbHas JHEPTrHs DJEKTPOHOB MJIA pEeXHMa OOJIydeHHUS JIIEKTPOHAMHU U
pexkumMa o0ydeHUs TOPMO3HBIM u3NydeHuem, Eo, MaB;

- MOIIHOCTBb JO3bI TOPMO3HOI'O U3JIYYCHHUA B H30LCHTPC,
- MOIIHOCTB AO3bI TOPMO3HOI'O U3JIYUCHHUA BHC U30LCHTPA,

- OTHOIIECHUE MOIIIHOCTH J03bI HEUTPOHOB K MOIIIHOCTH JI03bI TOPMO3HOI'O M3JIYUCHHS
B U30IICHTPE;

- pa3Mepsbl IyYKa U3JIYYEHHS U BO3MOXKHBIE €r0 HaIlPaBIICHUS;
- pacCTOsIHHUE 10 U30LEHTPA;

- pexxuM paboThl yCKOpuTes (paboydast Harpy3Ka 3a HEAeNI0, paBHasi IPOU3BEICHUIO
CpeaHel 10361 32 BpeMsl 00JTydeHHUs OAHOTO MallMeHTa Ha YUCJIO MAlUEHTOB B HENIEIIO,
YHUCJIO CMEH B CYTKHU, YUCTO pabOUYUX IHEH B HENEII0, B TON).
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JI71s1 yCTaHOBOK Pa3IMYHBIX TUIIOB MOTYT UCIOJIb30BATHCS U JIPYTHU€ UCXOTHBIS
JaHHbIE, TPUBEICHHBIE B HMX TEXHUYECKOW JOKYMEHTAllUU WU TMOJy4YCHHBIC B
pe3yiabTaTe WU3MEpPEHUM, HampuMep: MOIIHOCTH J03bl TOPMO3HOI'O H3JIYYEHHUS OT
MUILICHH, OT Pa3HbIX YacTeH YCKOpPHUTENs, B pa3HBIX HAIPABJICHUS, MOIIHOCTH J03bI B
CMEXKHBIX C YCKOPUTEJIEM MOMEIICHUSAX U T.11.

Heo6xoauMo ydyecTb, 4TO KpOME MHUILIEHH 3JIEKTPOHBI MPU YCKOPEHUU MOTYT
MOTJIONIAThCA B y3JlaX YCKOPUTENS, CO3/1aBasi JIOTOJHUTEIbHBIE HCTOYHUKHU
TOPMO3HOTO H3JIy4YeHHs. ODTO TeM Oojiee BaXHO, YTO B MPOMBIIUICHHBIX
00JTydaTeNIbHBIX YCTAHOBKAaX YCKOPHUTENh M pabouas Kamepa C MUIIEHBIO MOTYT
pa3MeniaThCs B pa3HbIX MOMEIICHUSIX.

PaccunteiBaeTcs cpeqsis 3a pabouyr0 CMEHY MOIIHOCTh YKBUBAJCHTHON JTO3BI
TOPMO3HOT'O U HEUTPOHHOTO U3JIY4EeHHUS (€CIIM OHO €CTh).

CpenHsii MOITHOCTh J03bI TOPMO3HOTO M3JYYCHHS] B PACUETHOM TOUKE
omnpezensiercs no Gopmyre:

P=% MK3B/d, 1)
rae:  Pi(0)- cpemHsiss MOLIHOCTH J03bI HAa PAcCTOSHUHM | M OT HMCTOYHHKA
M3JTy4eHUs B HANPABJICHUU HA PACYETHYIO TOUKY, MK3B M2/4,
0 - yroa MeXay HampaBlicHHEM Iydka JJIEKTPOHOB W HAIpaBJICHHEM Ha
pacyeTHYIO TOUKY,
R - paccrosiHUE OT HCTOYHHUKA IO PACUCTHON TOYKH, M.

HcTounnkamuy u3iydeHus SBJISIOTCS BCE MECTa B3aUMOJICMCTBUS JIEKTPOHOB C
BEII[ECTBOM.

MoONIIHOCTh 1036l TOPMO3HOTO M3JIYYEHUSI Ha PAacCTOSSHUU | M OT MCTOYHHKA
U3ITy4YeHUs TPUHUMAETCS 10 TEXHUYECKUM  JAHHBIM  yCKOpUTENs, JU0O0
paccumThIBaeTCs 1o Gopmysam:

1) JIiist IpOMBINIUJIEHHBIX VCKOPUTEIIEH ;

R(9) =

&‘LT“ MK3B/4, (2)

om

rae: P1.1(6) - MOIIHOCTD 03Bl HA PACCTOSIHUM 1 M OT HCTOYHHMKA U3TyYCHHUS
1o yrjioM 0 K HampaBJICHHUIO My4YKa 3JIEKTPOHOB MPH TOKE Mydka 1 MA,
MK3B'M%/(4'MA),
J — TOK my4Ka 3JIEKTPOHOB, MA,
T.s — IPOJIOKUTETBHOCTh O0JTYUEHHS 3a CMEHY, 4,
Ty - TPOAOIKUTEILHOCTh CMEHBI, Y,
K - kpaTHOCTB OCa0IeHUS 03I U3IYYEHHS B KOHCTPYKIIMOHHOM 3allINUTE,
BXOJISIIENA B COCTaB YCKOPHUTEIIS.

2) JI1st IMITYJIBCHBIX YCKOPHUTEIICH |
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cm

P(0) = % MK3B/d, 3

rae: Q - cymMmapHbIi 3aps]l yCKOPEHHBIX AJIEKTPOHOB 3a cMeHy, Kit.

3) JIiust MEAUIIMHCKUX YCKOPUTEIIEH

6 2
L0-10"-W-r"-b(6) \inp/, 4)
T

Heo

R(O) =

rne: W- pabouas Harpys3ka, paBHas MpOU3BEICHUIO CpenHed mo3bl 3a |
IpoIeIypy Ha YUCIIO TPOoIieyp 0OIydeHHs B HEIEIO, 3B B HEJIEIIO,
I - pacCTOSTHUE OT UCTOYHUKA U3IYUYCHHUS 10 U3OLCHTPA, M,
b(0) — xoddduimeHT BbIXOAa H3AYYCHHS K3 00JydaeMoro oObEKTa B
HanpasieHuH 6,
Tyeo — TPOJOIDKUTEIILHOCTh PAOOTHI BCEX CMEH IEpPCOHANa Tpymibl A B
HEJIeIo, U

P11(60) = 6,0 -10° - Ppus(0), Mx3B-M%/(a'MA) (5)

rie: Puas(0) - 3HaueHre U3 TaOuuIbl 2 171 BHIOPAHHBIX SHEPTUH AJICKTPOHOB
Eo u Matepuana mumenu, cl'p-M%/(MA-MuR).

Cpennsisi 32 pabo4yr0 CMEHY MOIITHOCTD JJO3bl HEUTPOHOB HA PACCTOSIHUU | M OT
MUIIEHH OTpeAeseTcs mo Gopmymnam:

1) JIis IpOMBINIJIEHHBIX VCKOPUTEIIEH

. 6,25-10°-f-J.a T, 50-10°-f-J.-a T,
R () = A0 KT TR 7 MK3B/4,

cm

rae: f - koadpunmenT Beixona GoTOHESHTPOHOB Ha 1 JEKTPOH (OTpeaeIseTCs
110 Ta6:1. 6, 6o mo gopmyne: f= 1,510 - Ep),
o - Ko3h(PUIMEHT mepeBoja TUIOTHOCTH MOTOKAa HEHTPOHOB B MOIIHOCTH
SKBHBAIEHTHOM 10361 (a0 = 1,7 MK3B-cM?-c/u),
K, - xpaTHOCTB OC1a0JIeHUS] MOIIIHOCTH J03bl HEUTPOHOB B KOHCTPYKTUBHOM
3alllUTe YCKOPUTETIS.

[ToncraBisis BBIICTIPUBECHHBIC BBIpaKeHHS is f W @, OKOHYATEIHHO
MOJIy4a€M BBIPAKECHUE:

,
13107 9B 12 JoE T, MK3B/4, (6)
REK T

cM

P'(6) =

2) JUi1ist “MTIVIIBCHBIX VCKOPUTEIIEH
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,
—1’3'210 QB MK3B/4, (7
RZ.K -T

H oM

() =

3) JIiust MEMUIIMHCKUX VCKOPUTEIIEH

6 2
Pl”(H)=1’0'10_|_'W'r "C MK3B/4, (8)

Heo

Irac: ¢ — OTHOMICHUC MOIITHOCTHU AKBUBAJICHTHOM J03bI HCﬁTpOHOB B U30LCHTPC
K MOOTHOCTH O03bI TOPMO3HOT'O U3JTYYCHMU.

HeoOxoammasi KpaTHOCTh OCTa0JICHHsS M3IyYCHHUs B 3alUTE OMPEACISETCS 10
dbopmyie:

K = RO+ FO) 9)
R*-P,

TrAac: Pnp- IMPOCKTHAA MOIMHOCTD 03H5I, MK3B/4.

3HaueHus MPOEKTHOW MOIIHOCTH J03bI 33 PAAUAIIMOHHON 3alTUTON YCKOPUTEIS
PACCUMTHIBAIOTCS UCXOI U3 MPeAesoB 103kl (11/]) 1y COOTBETCTBYIOIIMX KAaTETOPHid
00JTy4aeMbIX JIHI] ¥ BO3MOKHON MPOAOKUTEIBHOCTH MX MPEObIBAHUS B CMEKHBIX
MOMEIIEHUAX WA Ha MPUIETAIONINX TEPPUTOPHUSIX C UCTIONH30BAHUEM COOTHOIIICHUSI:

_10°-ng 03-11
" 2.T-n-1700 T-n

MK3B/4, (10)

rae:  10° — kordpuimenT nepexoaa ot M3B K MK3B,
1]l — npenen 103b1, M3B B IO,
2 — k03 duIMeHT 3armnaca,
T — makcuMmalnbHas J0Js BPEMEHH, MPOBOJUMOTO JIIOJBMH B JaHHOM
TOMEIIICHUH,
n — KodpPUIMEHT CMEHHOCTH, YYHUTHIBAIOIIUNA  BO3MOXKHOCTb
JIBYXCMEHHOM pabOThl yCKOPUTEIS,
1700 — crangapTU30BaHHAS MPOJOIIKUTEILHOCTh PAOOTHI MEpPCOHANa 3a
TOJl IPU OTHOCMEHHOM paboTe, 9acoB B TOJI.

B TabGnurne 1 npuBeneHb peKOMEHIyeMbIe 3HAUCHUS TIPOSKTHON MOIITHOCTH 03I
JUIS1 YKa3aHHBIX YCIOBUMU.

OrnpenenuB HEOOXOAUMYIO KPATHOCTh OCIIa0JICHUS MOIITHOCTH J03bI U3TYUSHUS
1 3P PEKTUBHYIO SHEPTHIO TOPMO3HOTO H3ny4eHus (E,g), BRIOMpAIOT MaTepral 3auThI
M, C MOMOIIbIO Tabnuil 3 - 5, HAXOASAT HEOOXOAMMYIO TOJIIHHY paJdallMOHHOU
3aIUTHI IJI MOJYyYEeHUS 3aJaHHON KPAaTHOCTH ociadneHus. DQPEeKTUBHYIO SHEPTHIO
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TopMO3HOTO wu3nydeHust (E,;) B 3aBUCUMOCTH OT DJHEPruUHM JIIEKTPOHOB (Ep)
ONPEENSIOT CAEAYIOIIMM 00pa3oM:

2
E, = EEO npu Eo < 1,7 M5B,

E, = % mpu 1,7 MaB < Eo < 10 M>B,
(11)

E,, =5M>Bnpu 10 MsB < Ey < 15 M>B,

E, = % npu Eo > 15 M>B.
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Tabnuua 1.
IIpoekTHAst MOIIHOCTH A03bI (Pyp) 32 CTAIMOHAPHOM 3AIMTON YCKOPUTEJIS
3JIEKTPOHOB /IJIfl IOMEIeHU U TEPPUTOPUH PA3JIUYHOT0 HAZHAYECHUSA

[Tomeenue, Tepputopus

T

n

oy

Pq

OTH.
Ca.

OTH.

Ca.

M3B/T
on

MK3B/
q

[Tomenienust IOCTOSSHHOTO PeObIBaHUS ITEpCOHAIIA
rpynnsl A (Bce moMenieHusi, BXOSUIME B COCTAB
OTJeJIeHUI, KAOMHETOB JTy4eBOW T€panuu, KoMHaTa
ynpasiieHus (yJIbToBas)).

1

1

20

6,0

[lomerienust BpeMeHHOTO MpeObIBaHUS TIepcoHaa
rpynnsl A

0,5

20

12,0

ITomenieHust, CMEXHbIE IO BEPTUKAJIA U TOPU3OHTAIIH
¢ paboueit kamepoit (MpoIeypHON) YCKOPUTENS B
KOTOPBIX UMEIOTCS TIOCTOSIHHBIE paboyne MecTa
nepcoHasia rpynisl b.

1,2

1,2

[Tomernienust, CMEXHBIC TIO BEPTUKAIN U TOPU3OHTAIIU
¢ paboueii kamepoit (MporeypHON) yCKopuTens, 6e3
MOCTOSIHHBIX pa004MX MECT (XOJUI, rapaepoo,

JECTHUYHAS TUIOIA KA, KOPUI0p, yOOpHas, KiiaioBas

u 1p.).

0,25

1,2

5,0

[Tomemnienust 3MM301MYECKOTO MPEOBIBAHMS
nepcoHasa rpynmnsl b (TexHu4eckuit 3Tax, moaBall,
yepaak u T.11.).

0,06

1,2

20

[Tanatsl cTanmoHapa (He paJuoJIOTHUYECKUE),
CMEXHBIE 110 BEPTUKAIN ¥ TOPU3OHTAIIN C
OTJIEJICHUSIMU, KaOMHETaMU JTy4eBOU Teparuu,
MOMEIIEHUS SMTU30/IMYECKOTO MTPeObIBaHMSI JIUII, HE
OTHECEHHBIX K IEPCOHATY, CMEKHbBIE 10 BEPTUKAIN U
TOPU3OHTAIIM C paboyeil kamepoi (IIpoLeaypHON)
YCKOPUTENISL.

0,25

0,6

IToMerieHus, B KOTOPBIX UMEIOTCS TIOCTOSIHHBIE
paboune MecTa JIMI], HE OTHECEHHBIX K TICPCOHAITY.

1,2

0,25

Teppurtopus, npuiieraronias K HApy HbIM CTEHAM
31aHUS YCKOPUTEJS.

0,12

1,2
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Tabnuua 2
MoumHOCTh NOIJIOIIEHHOM 103bI TOPMO3HOI'0 U3JIy4eHHs B BO3AyXe,
cl'p-M?%/(MA-Mun)
Eo, MaB
§", rpan 0,2 | 0,3 | 0,5 | 0,7

Marepuan MUlLLIEHU
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|3,50{4,4| 7 [6,3(8,6|15| 23 |151|21,6| 35 |45,8

10 0,7(1,21,66|2,91,67|3,16| 4,0 |6,15/5,55| 8,1 [13,2| 20 |12,7/19,2|34,3|40,2

20 0,7|1,1|1,50|2,45/1,67|2,80| 3,7 | 5,3 |5,1| 7,4 |11,7(16,710,8|17,2/28,2|34,6

30 0,62/1,0(1,40| 2,1 |1,60(2,46| 3,5 |4,6 | 4,3|6,7|10,6/14,0| 9,3|15,4/24,6| 29

40 0,55|0,97|1,23/1,85/1,50(2,20(3,16|4,12| 3,6 | 5,8 | 8,8 |12,3| 7,9|12,6/20,6|24,6

50 0,49/0,53|1,15/1,58|1,40(1,93| 2,8 |3,96| 2,7 | 5,0 | 7,9 |10,5| 6,3|10,4(17,2| 21

60 0,53/0,7(1,0(1,401,32/1,75(2,46|3,34| 2,1 | 4,0 |6,85| 9,7 | 5,3|8,16| 14 |17,5

70 0,35/0,61/0,88/1,28|1,23|1,60| 2,1 (3,10(1,67| 3,5 |5,65|7,65|3,86| 6,5|11,4/15,3

80 0,32/|0,54(0,80(1,15| 1,0 |1,40(1,76|3,10(1,05| 2,3 | 4,4 |6,85| 3,0| 4,7|9,15| 13

90 0,26/|0,47/0,70| 1,0 |0,88|1,32(1,40(2,55(0,61| 1,0 | 3,5 6,85|2,16{ 3,1 | 7 |11,5

100  |0,24/0,44/0,61|0,98|0,70(1,15|1,23|2,46/ 0,7 |1,4|3,116,85 - | - |6,5|11,2
110  |0,21/0,46/0,53| 1,0 |0,53| 1,0 |1,05|2,46/0,98| 2,2 |3,16|7,65| - | - |7,0 (12,7
120 0,2 0,53|0,53|1,0|0,42| 1,0 |1,23|2,46|1,23(2,46| 3,7 | 79| - | - |7,8] 15
130  |0,17/0,49/0,61(1,14/0,35(0,97| 1,5 |2,71|1,23|2,64|4,4 79| - | - |8,25/155
140  |0,16/0,47/0,80(1,30(0,35(0,88|1,76|2,71|1,05(2,48/ 52| 79| - | - |8,6 (157
150  |0,16/0,44/0,88(1,20(0,26|0,88|1,94/2,71|0,97| 2,253 79| - | - |8,8|158
160  |0,15/0,40/0,88(1,20(0,26(0,79/1,94|2,71| - | - |52|79| - | - |8,8|158
170  |0,13|0,37/0,84(1,14/0,26(0,70|1,85(12,46| - | - |4,84/79| - | - |8,8|158

180  |0,11/0,35/0,80(0,80(0,26(0,70|1,76/2,64) - | - |45]|79| - | - |8.,8(158

*0 — yron MexIy HalpaBICHUSAMH ITy4Ka 3JIEKTPOHOB U HAIIPABJICHUEM BBIXO/IA TOPMO3HOI'0 M3ITYUCHUSI U3 MUIICHN
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Ta6numa 2. (Ilponomxenue)

Eo MB
0, 1,0 | 1,25 1,5
Ipan Matepuan MULIEHH
Al Fe Au Sn Al Cu Au Al Cu Au
0 39,6 58 81,6 79 49,3 72 1335 | 84,5 128 | 216,3
10 36,0 51 75,5 65 43 70,3 128 74 121.4 | 2105
20 28,2 | 42,2 65, 545 | 30,6 52 103 475 | 92,5 186
30 194 | 31,8 | 554 | 448 | 24,6 36 97,5 | 92,6 67 154
40 141 | 29,8 49,2 37,5 206 | 325 | 824 | 26,4 51 134
50 12,3 23 45 30,8 16,4 29 72,4 | 22,8 | 45,7 124
60 97 | 194 | 335 27,2 144 | 20,6 | 615 | 20,2 | 38,8 114
70 8,1 15 29 22,8 12,3 | 19,6 | 59,8 | 16,7 36 103
80 476 | 114 22 19,7 10,3 | 18,5 57 13,2 | 30,8 | 925
90 2,0 4,5 17 16,7 | 6,15 | 175 | 56,4 | 791 | 28,2 | 829
100 265 | 6,5 32,5 154 5,6 16,4 | 545 | 7,22 24 85
110 3,18 8,3 37 14,0 51 16 52,7 6,7 23 79,4
120 3,1 9,7 39,5 150 | 456 | 154 | 51,8 | 6,15 | 185 | 77,5
130 3.1 9,7 39 154 | 414 | 149 | 51,1 | 564 | 17,6 | 76,7
140 3.1 9,7 39 16,7 3,6 14,4 | 49,2 51 16,7 | 75,7
150 3,1 7,8 37,8 17,6 3,0 140 | 58,5 | 4,65 15 74
160 3,0 7,0 37,8 17,6 2,5 13,9 - 4,1 - -
170 3.0 7,0 37,8 17,7 2,5 13,8 - 3,1 - -
180 2,9 6,15 | 37,8 17,6 2,5 13,8 - 2,55 - -
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Ta6numa 2. (Ilponomxenue)

Eo, M»>B
&, rpan 1,75 | 2 | 2,8 | 4 | 8
Marepuan MUILLIEHA
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 | 125 | 203 | 312 | 285 | 437 | 625 | 1119 3330

30 53 | 103 | 203 | 85,5 | 138 | 245 | 170 | 306 | 484 875 2740

40 47,5 | 67 | 189 | 67 | 105 | 189 | 138 | 238 | 382 735 2180

50 415| 56 | 165 | 59 | 85 | 157 | 85 | 171 | 300 620 1580

60 326 | 51 | 155 | 33 | 67 | 119 | 68 | 121 | 252 525 1190

70 25,6 41,4 144 | 194 | 53 | 86 | 51 | 86 | 202 429 880
80 19,4 1 34,4| 134 (16,7 | 32 | 60 | 34 | 51 | 118 314 590
90 16,9 | 28,2 |128,41 11,4 | 29 | 49 | 26 | 31 | 110 273 440
100 | 13,5255 119 |13,2| 31 | 119 | 31 | 33 | 134 392 660
110 |11,4|22,8| 108 | 13,2 25 | 103 | 35 | 53 | 168 318 540

120 10,6 | 20,3 | 103 | 12,5255 | 113 | 35 | 70,5

130 9,7 1185| 98 | 83 | 25 | 108 | 17,6 | 70,5 | 202 234 415
140 83 17,7 93 | 7,3 | 23 | 103 | 17,6 | 53 | 202 205 375
150 7,2 |16,7| 28 | 7,2 |185| - |17,6| 53 | 185 182 345
160 |6,15 169 325
170 5,7 145 307

180 5,2 133 295
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Ta6numa 2. (Ilponomxenue)

Eo, MaB
o, rpan 10 | 30 | 60 | 100
Marepuan MUILLIEHA
W W W W

0 4,77-10* 1108 6,82-10° 1,19-107
10 1,68:10* 1,86-10° 5,05-10° 8,75:10°
20 8,12:10° 8,05-10* 1,810° 2,35-10°
30 5,26'10° 3,910 6,27-10* 8.74-10*
40 3,34-10° 2,18-10% 2,92-10* 5,95-10*
50 2,2:10° 1.38-10% 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° 3,14-10*
80 2,34:10° 2,34:10° 2,96:10*
90 1,0-10° 1,45-10° 2,76:10*
100 1,49-10° 9,0-10? 2,58:10
110 1,75-10° 1,22:10° 2,16:10*
120 1,75-10° 1,19-10° 1,85-10%
130 1,75-10° 1,15-10° 1,5:10%
140 1,62:10° 1,13-10° 1,39-104
150 1,45-10° 1,11-108 1,22:10%
160 1,18-10%
170 1,0-10*
180 9,7-10*
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Pacuet ocnalneHus HEUTPOHOB B 3aILUTE MOKET MPOBOAUTHCS METOJOM JJIUH
penakcaruu. [ 6eToHa AjiMHA pellakcau HeUTpoHOB (4) paBHa 16 cM. KpatHocTh
ocjlabieHrue MOIIHOCTH YKBUBAJIECHTHOM /1036l (DOTOHEHUTPOHOB B 3alUTE U3 OETOHA
MO>KHO OLIEHUTD C UCIOIB30BAHUEM COOTHOIICHHUS:

K, =ew(3). (12)

riae: K, — KpaTHOCTb 0ciiabiaeHuss MOITHOCTH J103bl (HOTOHEHTPOHOB,
d — TonKMHA pagUalIMOHHON 3alIMThI U3 OETOHA, CM,
A — nnuHa penakcanuu (GOTOHEUTPOHOB B OETOHE, CM.

TonmuHy paavalMOHHOM 3alMThl BBIOMPAIOT TakK, YTOOBI TOJyYEHHas
KpPaTHOCTh OCJIa0IeHHS] MOITHOCTH YKBUBAJICHTHOM /103bI ObLIa HE MEHBIIIE BETUYHHBI,
pacCUMTaHHOM C UCTMOJIb30BaHUEM BhIpaxkeHus (9).
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Tabnuua 3.
ToummHa 3amUTHI M3 0eTOHA (CM) /IS Pa3/IMYHBIX KpaTHOCTEH ocinadaenus K

E»p, MB

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

13,5

19,0

22,5

25,8

26,8

27,6

28,4

29,1

29,9

34,0

37,6

43,4

47,5

51,6

20

8,2

15,3

21,4

25,8

29,9

31,9

33,6

35,0

36,2

37,0

42,5

47,5

54,0

58,7

64,6

50

9,9

18,8

25,1

30,8

35,0

37,6

39,4

41,2

42,8

44,6

51,0

58,1

66,9

72,8

81,6

100

11,2

21,1

28,9

35,2

39,9

43,0

45,3

47,2

48,8

50,5

58,3

65,7

77,5

84,5

951

5-10?

13,8

26,0

36,0

43,9

50,5

54,5

57,3

99,8

62,5

64,6

74,8

84,5

101

110

124

103

15,5

28,2

39,2

48,1

95,2

99,2

52,5

65,3

67,3

70,4

81,7

87,6

110

121

138

5103

18,8

33,1

45,6

56,4

65,2

70,0

74,0

77,0

80,2

82,8

97

111

133

147

167

104

20,1

35,2

48,5

60,3

69,3

74,5

79,1

82,9

86,2

89,2

104

119

143

157

179

5-10

23,3

42,3

56,4

68,6

79,0

84,7

88,7

93,4

97,9

102

120

136

165

181

207

10°

30,5

50,5

64,6

75,1

82,8

89,0

93,5

98,1

102

107

127

144

174

191

218

5-10°

44,8

61,5

73,7

83,7

92,5

99,3

104

110

115

122

142

162

196

215

247

106

49,3

66,4

79,8

89,8

97,0

104

114

114

120

124

150

171

205

225

261

5-10°

59,4

79.7

91,6

101

107

114

120

126

132

137

166

189

227

250

288

107

64,0

84,9

95,7

106

111

119

125

130

136

142

173

197

236

259

299
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Tabnuua 4.
ToummHa 321U THI U3 Kese3a (CM) 1S pa3IMYHbIX KpaTHOCTEH ociadienus K

E., M3B

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

5,4

6,2

6,8

7,3

7,8

8,2

8,9

10,0

11,0

12,2

12,5

12,7

20

2,6

4,3

5,9

6,6

7,5

8,3

8,9

9,5

10,0

10,5

12,2

13,7

15,3

16,0

16,4

50

3,1

5,1

6,9

8,2

9,3

10,2

11,2

12,0

12,7

13,4

15,5

17,1

19,3

20,2

21,2

100

3,8

5,9

7,5

9,0

10,2

11,2

12,2

131

14,0

14,7

17,6

19,7

22,3

23,4

24,6

5-10?

4,6

7,4

9,6

11,6

13,4

14,7

15,8

16,9

17,7

18,6

22,5

25,4

29,1

30,7

32,3

103

5,0

8,0

10,5

12,7

14,7

16,2

17,5

18,6

19,5

20,4

24,6

28,0

31,9

33,7

35,6

5103

6,7

10,2

13,0

15,5

17,6

19,2

20,7

22,1

23,3

24,4

29,4

33,4

38,2

40,3

43,2

104

7,4

111

14,0

16,6

18,8

20,7

22,2

23,6

24,9

26,2

31,4

35,8

41,0

43,2

46,5

5-10*

8,3

12,6

16,0

19,0

21,6

23,5

25,5

27,5

28,5

30,0

36,3

41,2

47,2

49,9

53,9

10°

8,5

13,1

16,9

20,0

22,7

25,0

26,9

28,6

30,3

31,8

38,2

43,5

50,0

53,0

57,8

5-10°

9,3

14,3

18,5

22,1

25,5

27,9

30,1

32,0

33,8

35,5

42,6

48,8

56,1

60,0

64,4

106

9,9

15,4

19,9

23,6

26,7

29,2

31,5

33,5

35,4

37,1

44,6

51,0

58,8

63,0

67,5

5-10°

10,9

16,8

21,8

25,9

29,4

32,4

34,8

37,0

39,0

40,8

49,1

56,3

65,1

70,0

76,2

107

11,6

17,7

22,8

27,0

30,5

33,5

36,1

38,4

40,5

42,4

51,1

58,6

67,8

72,8

78,0
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Tabauua 5
ToJmmHa 321U THI M3 CBHHIA (CM) AJI PA3JIMYHBIX KpaTHOCTel ocadiaenus K

E.p, MaB

01/02/03/ 040506 |07 (0809|1015 2030|4060

10 (03|06(09|13 |16 |21 |26 |31 |35|38|51|59]|65]|64]55

20 |03|06|11|15 |20 26|33 |39 |44 /|49 |66 |76 83|82 |71

50 104109({14|19|26 |33 |40 |46 |53 |60]82)| 96 |106|10,5| 9,2

100 (0510|1623 | 30|39 |47 |55|63| 70|97 |11,3|12,2|12,1|10,9

5-10210,7(14(22| 31|40 |51|61/|72|82]|92]|129|150/|16,3|16,1|149

10® |0,7|15(24| 33 |44 |57 |70|81|92|10,2|14,1|16,5|18,0|17,8|16,5

510®/0,9|19|30| 42 |55 |70 | 85|99 |11,2|12,4|17,0|19,8|21,9]|21,7|20,3

10* [1,1/21|33| 46 |59 75|91 10,6|12,0|13,3|18,3|21,3|235/|23,4|22,0

5-10*11,2|24(3,7| 52 | 69 | 87 |10,5|12,3|14,0|15,6 |21,4|24,7|27,3|27,2|258

10° |1,2|24(38| 54 |72 |92 |11,1|13,0/14,8|16,5|22,7|26,2|28,9|28,9 275

510°11,4|28|44| 6,1 | 82 |10,2|12,3|14,4|16,5|185|255|29,5|32,7|32,7 |34

10° [15/3,0|4,7| 65 | 87 |[109|13,1|153|17,5|19,9|26,8|31,0|34,3|34,4]|33,0

510°|1,633|53| 7,3 | 96 |12,1|14,7|17,2|19,5|21,6|29,7|34,3|38,1|38,3] 36,8

10" |1,7|/34|54| 7,6 |10,1|12,6|15,2|17,8|20,3|225|31,2|358|29,7|39,9|384
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Tabnuua 6
Bbixon OTOHEATPOHOB M3 PA3JIMYHbIX MULIEHEH B 3aBHCMMOCTH OT HEPIUH
3JIeKTPOHOB
N-10* ¢poToHENTPOH/>IEKTPOH
Eo, MoB | Cu(50 /em?) | Cu (12,7 Ta(125 | Pb (23 remd)
r/cm?) r/cm?)

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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[Ipunoxenue 2
k CII2.6.1.2573 -2010

BenTniasiuMs noMeieHul yCKOpUTeIs

JIiis ynanenus o0pa3yromuxcsi B paboueit kamepe YCKOPUTENS TeIUIOU30bITKOB B
HEH JOHKHBI OBITH 00ECIICUeHBI KPaTHOCTH BO3TyX000MEHA HE MEHEe, TIPUBEICHHBIX B
Tabnure 1.

Tabnuma 1.
MuHnMajibHbIEe KPATHOCTH BO31yX000MeHa B padoueil kKamepe YCKOPUTEJIsI

O06BEM paboueii kKaMephl, 10 100 100-500 | 500-1000 CBBIIIIE
M3 1000

KpatnocThb 15 10 5 2
BO3/1yx000MeHa, 4t

[Ipu obecnieueHny NpUBEIEHHBIX KPAaTHOCTEHN BO3IyxooOMeHa B paboueii kamepe
BO BpeMsi pabOThI yCKOPUTES, B OOJBIIUHCTBE CITy4aeB KOHIIEHTPALUU 00Pa3yIOIIUXCS
BPEIHBIX JUISI YEJOBEUECKOrO0 OpraHM3Ma BEUIECTB 3HAYUTEIBHO NPEBBIIIAIOT HX
npeaensHo gonyctuMble KoHueHtpauuu (IIK). Ilostomy mocne BBIKIIOYEHHS
yCKOpHTENS [T obecrieueHus: 0€30MacHOCTH MEPCOHAa BBOJUTCS 3allPETHBIA MEPUOJ
(Tsanp), B TEYEHHE KOTOPOrO BXOJ MEpCOHaAa B Pabouyrd Kamepy JMAOJIKEH OBITh
UCKJTFOUEH.

3anpeTHbIN IEpUO/, B 00IIEM clTydae, CIeAyeT ONpenesaTh o hopMyIie:

C
nh———"%
_ IJIKi(/[Ka,) - (1)
sanp K +2{| s 1y

Kam

rae: Ci - KOHIEHTpamus I-TO TOKCHYHOrO (pagroaKTHBHOTO) BEIECTBA B
paboueii kamepe B MOMEHT npekpaienus oonyuenus, Mmr/m  (IBx/m3);

[TJK; - mpenenbHO nOMycTUMasi KOHIIGHTpAIUs I-f0 TOKCHYHOTO BEIIECTBA,
Mr/M3;

J[Kai - nomyctumasi KOHIIEHTpanus 1-ro paJluOaKTUBHOIO BEIIIECTBA, 'Bx/MS;

Ky - KPaTHOCTB BO34yX000MeHa B paboucii Kamepe YCKOPUTENs, 9 L,

Ai - KO3p(UIMEHT, XapaKTepU3YIOIIUNH XUMHUUYECKYI0 (WU SIACPHYIO)
HECTOMKOCTh TOKCMYHOTO  (paJlIMOAKTUBHOTO) BEHIECTBA TIOCIE  MpEeKpalieHus

o0nyuenus, ul .
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B pe3ynprare paguonusa Bo3ayxa 00pa3yroTcsi 030H U OKUCIIBI a30Ta, SIBISIFOLIUECS
MOCTOSIHHO COITYTCTBYIOLIMMH (PAKTOpaMU ONACHOCTH MPU pabOTe yCKOPUTEIIS.

OpnHako, BBUAY TOT0, YTO MpPHU pabOTE YCKOPUTENEH TOKCUYHOCThH MPOAYKTOB
panuonu3a Bo3yxa OnpeessieTcsi, B OCHOBHOM, oOpasytommmcs 03oHoM (ITJIK o3oHa B
50 pa3 nmxe ITJIK oxucioB a3ota), Bce pacyeTbl BEHTWISILIMU J10JI)KHBI OCHOBBIBATHCS HA
obecrieueHuM HEOOXOJUMOTO CHUKEHHSI KOHIICHTPAlMK 030HA.

[IpoaykThl paauvonu3a BO3AyXa Ha YCTAHOBKaX C YCKOPUTEISIMU 3JIEKTPOHOB
o0pa3yloTcsi JuIIb B 30HE IMy4YKa YCKOPEHHBIX »JJIEKTPOHOB. 3aTe€M OHH
pacrpocTpaHstoTCcs B 00beMe Bceil KaMephl (3a CUET MepeMellInBaHus BO3IyXa).

KoHueHTpanus o30Ha B 30He ACUCTBUS MyYKa 3JEKTPOHOB PACCUUTHIBAETCS 1O

dbopmyse:

o 42077
oo 830 (ﬂ/ + KSO)

‘pao

[L-exp{~(4,,, + K,,)-t, }], Mr/™’, )

rne C”

0O30Ha

- KOHIIEHTpAIMs 030HA B 30HE 00JydeHUs (B My4Ke JIEKTPOHOB) BO

BpeMs PabOTHI YCKOPHUTEIS;

t;o - BpeMs Hax0JICHUS BO3/JyXa B 30HE 00JIydeHUs (B MyYKE IJICKTPOHOB), U;

J - TOK my4Ka 3JIEKTPOHOB, A;

S, - IIONIA b TIONIEPEYHOTO CEYeHHs 30HbI 00TyueH s (pa3BepTKH), M2

Ko - KPaTHOCTB BO31yX000MEHA B 30HE 00IydeHH s (B IydKe), 4™

Apan - KOI(DPUIIMEHT, YUYUTHIBAIOMIMI pPAJAMAIMOHHYIO HECTOMKOCTH O30HA,
BEJIMYMHA KOTOPOIO 3aBUCHT OT MOIIHOCTH TIOTJIOIIEHHON J103bI B BO3JAYyXe U
paccuuThIBaeTCS 1o (hopmyiie:

Jpas=1,6-102-P08, gL ©)

MOIIIHOCTh TOTJIOMIEHHONW J03bI  YCKOPEHHBIX  JJICKTPOHOB B BO3IyXe
paccuuThIBacTCS 10 (hopmyiie:

P= 3,6-1010(3—§)W‘]S;d, cl'p/y, (4)

E
rae: (j_x)””” - HOHM3aHOHHBIE TT0TepH, MaB-cm?/r (cMm. Tabnuny 2);

d-— pPacCTOAHHUC OT BBIXOJHOI'O OKHA YCKOPHUTCJIIA 4O MUIICHH, M.
TabGmuma 2
Nonu3anunoHHbIE MOTEPU NMPH NPOXOKIEHUH YCKOPEHHBIX 3JIeKTPOHOB
Pa3JIMYHON YJHEPruM B BO3AYIIHOH cpeje

Eo, MaB 0,2 0,3 0,4 0,6 0,8 1,0 1,5

2
(S—E)W,M 246 | 2,08 | 1,90 | 1,74 | 1,70 | 1,66 | 1,66

2
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Eo, M5B 2 3 4 6 8 10 20
2
(S—E)W,M 168 | 1,74 | 1,79 | 1,88 | 1,93 | 1,98 | 213
l
Eo, M5B 30 40 60 80 100
2
(:—i)m,m 2,22 2,29 2,38 2,45 2,50
l

Hns waubonee »>PdexkTuBHOrO ynaneHuss oOpa3yloluxcs BpeaHOCTEH
1eJIeco00pa3Ho yCTaHABIMBAThL MECTHBIE OTCOCHI BOJM3M MeCT 00pa30BaHMs 3THUX
BPEIHOCTEM.

[Ipu skcmtyaTanuu yCKOPUTENS ¢ MHAUBUIYaTIbHON pagualliOHHON 3a1UTON
OPOAYKTHI paguoiin3a Bo3ayxa o0pazyroTcsi B HeOoabIoM 00beme. B aToM ciydae
Ba)KHO MPEIOTBPATUTH PACIIPOCTPAHEHUE ITUX BPEIHOCTEH B MYJIbTOBYIO U JIpyTHE
NOMEIIeHUsl, TJe  IOCTOSAHHO  HAXOJIUTCS  MEpCOHAa. Hna  sToTrO
IPOU3BOAUTEIBHOCTh MECTHOTO OTCOCA M3 30HBI OOJyUeHHUs JOJIKHA ObITh TaKOH,
YTOOBl OH OOECHedmsl CKOPOCTh JBMKEHHUS BO3JyXa B MeCTax IMOJCOCOB (BXOI H
BBIXOJI TPAHCIIOPTEPA B 30HY 00JIyUeHUs, IEJH U T. 11.) He MeHee 0,5 m/c. O6bI4HO
ATO yCJIOBHUE COOIOIAETCA MPH MPOU3BOAUTEIBHOCTH MecTHOTO oTcoca 500-1000
M3/,

CymecTByeT HECKOJIBKO BapUAHTOB MECTHOW BEHTWISILUU U3
o0JlyueHus, a UMEHHO, 0TCcOca BO3JyXa:

Ha YpOBHE JIEMCTBUA MyYKa 3JEKTPOHOB IO Kparw pa3BEPTKHU €ro (¢ ogHOMI
WM 00EUX CTOPOH TEXHOJIOTUYECKOTO KaHala);

c 00€rX CTOPOH YCKOPUTEJS Ha BBIXOJI€ M BXOJ€ TEXHOJOTHYECKOTO KaHala
B 30HY OOJy4YCHHUS;

CBEpXY paMALIMOHHON 321U Thl (MHAUBUyalIbHAS 3aIUTa YCKOPUTEIIEH UrpaeT
POJIb 3aTSIKHOTO 30HTA).

Yckoputens MOKET ObITh BBEIICH B JIEHCTBUE JTUIIL MPU BKIFOYECHUH MECTHOMN
BeHTWIsIIIMU. CucTeMa MECTHOT'O 0TCOCa U3 30HBI OOJy4YeHUs AOJKHA paboTaTh OT
OTICIHHOTO BEHTUIATOpPA. BEHTWIATOp MOMKEH OBITh BBIHECEH 3a Mpeebl
IIOMEILEHUS.

BBuny masoro o0ObemMa 30HBI OOJy4YeHUsS HA YCKOPHUTENE 3JIEKTPOHOB C
WHJMBUAYaJbHOW 3alIUTOW CHUXKEHHE KOHUEHTpPAlUU Ta3000pa3HbIX MPOJTYKTOB
panMoiiu3a WM aKTUBalUMM B TexHonorudeckoMm kanaine no IIJAK (AK;) mpu
paboTaronieM OTCOCe€ MPOUCXOAUT MPAKTUYECKH 3a HECKOJIBKO CEKYHJl MOCIe
BBIKJIFOUEHUS] YCKOPUTEIIS], I03TOMY MOHSTHUE 3alPETHOrO MEPUOAA B 3TOM cllydae
TepsieT MPaKTUYECKUN CMBICIL.

BriOpoc B atmMocdepy BO3ayxa, HE COJEpIKALIEro KpoMe MPOAYKTOB €ro
panuonn3a (030Ha W OKHCJIOB a30Ta) HUKAKUX JIPYTUX TOKCHUYECKUX WU
PaJMOAaKTUBHBIX BEIIECTB, MOKET MPOU3BOJIUTHCS 0€3 PeABaAPUTEIILHON OUNCTKHU.

30HBI
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[Ipn Hanmuuu Bo31yxooOMeHa B 30HE 00JIydyeHHs] 00pa30BaHUE 030HA U €ro
pacmpocTpaHeHHe B 00beMe KaMepbl MPH BKIIOYEHHOM YCKOPHUTENE MPOUCXOAUT
HenpepbiBHO. [IpuyemM KOHIEHTpalusl 030Ha B BO3JyXEe 3aBHCHUT OT OpPTraHHU3alUU
BEHTHJIALIMKM, OO0OBEMa KaMephl, MECTa PACIOJOKECHHUS YCKOpPUTENs B paboueit
KaMmepe, HalpaBlICHHS ITydka »SJIEKTPOHOB IO OTHONICHUIO K HaMpaBJICHUIO
JABYDKEHUS BO3AYIIHBIX MOTOKOB. [[09TOMY TOYHO KOHIIEHTPAIIMIO 030HA B BO3IYXE
paboueii KaMepbl YCKOPHUTENS MOXHO PAacCUMTATh JIMIb HCXOMAS M3 KOHKPETHBIX
YCIIOBUH, MEPEUYHNCIICHHBIX BHIIIIE.

JIuHeliHas CKOPOCTh JIBHIKEHUS BO3ayxa B paboucii kamepe (V) Oyner paBHa:

vV = Kian'l, M/1, 5)
rae Keu - KpaTHOCTB BO31yX000MeHa B paboueii kamepe, u™’;
| — nnuHa paboueit kamephl, M.

B cnydae, korga my4ok OQJIGKTPOHOB HAMpaBJICH MEPICHIUKYISIPHO
HaIpaBJICHUIO JIBUXKEHHUS BO3/yXa B pabodeil kamepe, BpeMs HaXOXIACHHUS KaKIOou
MOPIIMH BO3TyXa B 30HE 00IyUeHHUsI (B MyUKE AIEKTPOHOB) COCTABUT:

t, = a = T (6)
V .

rac a - CpCanssa IMUpruHa CCUCHUA ITydKa 3JICKTPOHOB, M.

Torna KpaTHOCTH BO3yX000MEHA B 30HE 0OJTyUEHHUS COCTABUT:

Takum o6Opa3zom  ompenemsitorcss  Bce  mapaMeTrpbl  (Uso; Kso, Apas),
HEOOXOUMBIE JIJIs pacdyeTa KOHIIEHTPAIIMU 030HA B 30HE ITy4YKa dJIEKTPOHOB.
KonmuuecTBo 030Ha, oOpa3yromierocs 3a 1 4, OyneT paBHO:

QO?OHQ = Cg() -V30 ’ K30 = C30 : d : SSO ’ K

030HA 030HA

MT/d , (7)

30

rae: Vs, — 00beM 30HBI O0ITyUeHus, M°.

3a 1 4 yepes pabouyro kamepy npoxoaut L M3 Bosmyxa:
L = Ve Kean, M4, (8)

rae: Vian — 00beM paboueii kamepsl, M°.
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KonnenTpaiiust 030Ha B BO3AyXe KaMephl IPU YCTAHOBUBIIEMCS peKUME OyAeT
paBHa:

an Q. 42.10"-J-d-K. 3
Cron = Xosona — 20 [1-exp{—(1,,+K, )t }, Mr/m°. 9
030Ha L (2 + K30) 'VmM K [ Xp{ ( ‘pao 30) 30}] ( )

pao Kam

Jlist oxnaxkaeHust (poabru BBIXOJHOTO OKHA YCKOpUTENs ee 00/yBaloT CTpyei
CKaToro Bo3ayxa ¢ pacxogoMm okono 100 m%/4. IlpakTudeckm Bech 3TOT BO3YX
NPOXOJIUT Yepe3 MYYOK YCKOPEHHBIX 3J1eKTpoHOB. Kaxknas mopuust Bo3ayxa Oyner
HAXOAUTLCA B 30HEe 00ydeHus okono 1 cexynasl (t, = 0,0003 u, K, = 3600 ul).
[loncrasnss 3navenus t;, u K, B (9), MOXKHO paccuMTaTh KOHLEHTPAILUIO 030HA.

Ha yckoputensix 31eKTpoHOB BbICOKUX 3Hepruit (6onee 10 MaB) npoucxoaut
aKTHBAIMs 00Ty4aeMbIX KOMIIOHEHTOB CPEJIbl U MaTepHaJIoB Mo peakiusm (y,n), (v,p)
U CYIIECTBYET OMACHOCTh BHYTPEHHETOo OOJydyeHHUs MepcoHaia 3a CUET aKTHBAIUU
KOMIIOHEHTOB BO37yXa. Tak, oHepretuueckuii mnopor peakuuii “N(y,n)BN wu
0(y,n)0 cocrasnser 10,6 MaB u 15,7 M3B, cOOTBETCTBEHHO.

KoHueHnTparusi painoakTUBHOTO ra3a B BO3AYXE 30HBI OOJYUEHHs] BO BpeMs
paboThl YCKOPUTEISI MOKET OBITh paccurTana 1o ¢popmyse:

c . CiEddK,
A (K30 + 0'693/Tl/2) .Vm,u ’ Kka,u

[1-exp{—(K,, +0,693/T,,,)-t }], TBx/m3, (10)

rac: CvoI - HOCTOAHHAsA CKOPOCTHU O6pa30BaHI/I5[ PaIOAKTUBHOI'O I'a3a B BO3AYXC,
[Pk

u-MsB-A-m'
112 - mepuoa moxypacnaaa o0pa3yroIerocs: paaAuoHyKInaa, u;
Eo - sHEeprus snekTtpoHoB, MaB.

3aBucuMocTh Co' OT IHEPIUU IJIEKTPOHOB MPUBEACHA Ha PUCYHKE 1.

B tabnune 3 mpuBencHBI 3HAYECHHS 3aMpPETHOTO MEPHOJa BXoAa B pabodyro
KaMepy YCKOPHUTENs, PACCUMTAHHBIE TO TMPHUBEACHHBIM B JAHHOM TMPUIIOKEHUU
dbopMynaMm s TOKa IMydka 3IeKTpoHOB J = 1 MA, KpaTHOCTH BO31yXOOOMEHa B
paboueii kamepe K = 25 ul, obbema kamepsl Vi, = 560 M° | paccrosHus ot
BBIXOJTHOTO OKHA yckopuTtes no mumienu d = 5 M. Pacuer nmpoBoawiics, ncxoas u3
obpaszosanus o3zona, N u 0.
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Tabnuma 3
BeiuuuHBI 32a1IPETHOTO MEPHO/Ia BPEMEHH
T’;anp, MUH

Fo, MbB O30H BN 150

10 7 0 0

15 7 3 0

20 7 55 2

25 7 7 5

30 7 9 7

35 7 11 10

[Tpu sHeprusx anekTpoHoB 10 30 MaB pacuer 3anmpeTHOro mepuona cieayeT
BECTH I10 030HY, a MpH 3HEPprusax cbiie 30 Ma3B - o HaKOIUICHHIO paguOaKTHBHBIX
ra3os.

Ecmu 3ampeTHblii mepuon, OOYCIIOBICHHBIM HEOOXOIUMOCTBHIO CHIDKEHUS
MOIITHOCTH J03bl U3IyYEHUS OT aKTHBUPOBAHHBIX KOHCTPYKIIMOHHBIX MAaTEPUATIOB H
O0BEKTOB OOIYYCHHS /O JOIMYCTHMOTO YpPOBHS, TPEBBIMACT 3allPETHBIN TEPUOI,
paccuuTaHHbBIN 10 popmylie 1, To 3apeTHBIN IEPHO ONIpeneAeTCsI HEOOXOAMMOCTHIO
CHIDKEHUST MOIITHOCTH JI03BI M3ITyYeHUS OT aKTHBUPOBAHHBIX KOHCTPYKIIMOHHBIX MaTe-
pHaIoB U 0OBEKTOB O0JIYUEHUS 10 JOITYCTUMOTO YPOBHSI.

Ipumep: Yckoputens 31eKTpoHoB (Eg = 30 MaB, J = 102 A) pasmelneH B
paboueii kamepe 06beMOM Vi, = 600 M> | ¢ KPaTHOCTBIO BO3AYX000MeHa K, =10 u
. PaccTosiHME OT BBIXOJTHOTO OKHA YCKOPHUTEIIS A0 MUIICHN 0 = 5 M, CpeIHss TUIOIIaIh
pa3sBepTKU Myuka 31eKTpoHOB S, = 0,05 M2 OnpenenuTs 3alpeTHIA NepUOJ BXOAa
nepcoHana B pabouyto Kamepy.

Pemenue:
a) Paccunraem 3ampeTHbIN IEpHO/I, UCXO/s U3 00pa30BaHMs O30HA.

Kam
In 030Ha

030Ha __ HﬂK

030HA

3anp Km_w + /1 1

XUM

Asun = KOODPUIIUEHT, YUUTHIBAIOIINI XUMHUECKYI0O HECTOMKOCTh 030HA IMOCTE
OTKJIFOUEHHUS yCKOPUTENS (A = 1,2 a'l), He 3aBUCHT OT yCIIOBUI 0OIydeHHs.
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) . tso}] ) MF/MS;

4210"-J-d-K,,
[1-exp{~(4,,, + K

Chin =
(ﬂ“pad + K3o) .VKLIM ' Km,w
. K 3N .
R‘ — Km.w IKLIM _ Kam Kam 10 815 — 370 11'1.

o \V S3o - \Y Ssa - 0’23
1
Torpa: t, =——=0,0027 u.
370

Jpao = 1,6:102 - PO8 a'L;

0,001-5

P=36 '10”(3—5)“0,, Js_d =36-10°-2,22. =8.10° cIply;

Apao = 1,6:1072(8:10°)%0=1,4-10* u'%;

an _ 42 -107-107°.5-370 [1— g (O0STO0002] _ 0,90 yyo [ 242 ;
030Ha (1,4 . 104 + 370) .600-10 ’ ’

0,90
In

T;);;)Ha — 011 — In 9 — 2’20 = 012011 :J.ZMMH
7 10+12 112 112

0) Paccuntaem 3ampeTHbIN TEPUOJI, UCXOMsI U3 00pa30BaHUs PATUOAKTUBHBIX

rasos.
IIpu sHeprum >n1ekTpoHos 30 MsB npeobnanaromumm ssisercs oopasosanue O

10 cpaBHEHHUIO ¢ oopasoBanueM SN (cm. puc. 1).

T 0 Typ=2 mum = 0,033 u, JIKa = 37 xkbr/m° (1:10° Ku/vd).

Jnsa BN Ty, = 10 mun = 0,167 u, JIKs = 74 kbr/m3 (2:10° Ku/v®).

Cy-Ey-d-d-K 0.693
CleaM — 0 0 30 1—¢e (Ko 42093 ¢ _
0 =K. 70603IT, ) V.. &, b P (Keo 7)okl

30

3 -3
= [1—exp{- +——-)-0, =81-10°, I'bk [ m7;
5,55-10°-30-10°-5-370 370 0,622 00027 81.10°2 I m°

(370 + g’gzg) .600-10
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81-10°
s 37 In2200

sanp = 0,25 y =15mun.
’ 10+ 21 31

B) YuuThiBas Gollee AIMTENbHBIN 10 cpaBHeHUIO ¢ °O mepuoj momypacnana
13N, camxenune konuentpamuu uzorona BN mociie OTKIIOUEHHS YCKOpPUTENs OyaeT
IPOMCXOAUTH TOpa3q0 MeJJICHHee, T. K. OCHOBHYIO pOIb B CHUKEHMH €ro
KOHLIEHTPAILMHU OyeT UrpaTh KPaTHOCTh BO3yX000MEHA, a HE paclaj HyKIIH/a, KaK B
cayuae 0.

wan Cy-E,-J-d-K,,
(K, +0,693/T,,)-V,, -K

0,693
T1/2

[1-exp{-(K,, + )4 =

Kam Kam

0,693

::L5-103~30~10_3-5'370 (3701 '0,0021)

[1-e 1=17-10"°I'Bx [ »°
370+ O’693) -600-10
0,167
In 1,7-10*
13, 74  In230

= = = 0,38y = 23.mumn.
? 10+415 14<15

CpaBHUBasi TMOJyYEHHbIE BEJIMYMHBI 3alPETHBIX TMEPUOIOB BUAUM, UTO
HaMOOJIbIIee 3HAYEHHE 3alPEeTHOTO IlepuoAa ompenensercs obpasobanueMm SN,
[ToaTOMy npUHHMaeM €ro paBHbIM 23 MUH.

100000
—_ 115
S 10000 = O
<
% T 13N
E __d__..a-f""#
7 1000 ]
= ==
L0
L
-7 ]
& 100

10
10 15 20 25 30 35 40
SHeprusa anekTpoHoB Eo, MaB
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Puc. 1. 3aBrcHMOCTh TIOCTOSIHHOW CKOpocTH 00pazoBanusi ( C,)

paguonykauaos BN u 0
OT DHEPTUU IIEKTPOHOB (BOIBL(PAMOBAsi MUILICHb ).
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