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B 6XOK8 HM8DTCH TPK rna»aHx perHCTpa: 16-paapH~ 

KOMa~- ( COHMANJ> ~E~/1'TER. ), 24-paspfl 
- -, ,,. ·. 

.~taBma: {:DA-TA-- R.£6!-l~ TE R. ) H I6-paspHJt}Uiit a,~tpe 

L4-])7JR£S'S J?£it~rt:~). Kpo111e yxasaHHWC- cxeu » 61 
. . . . ·, . ·. . . . ~ ·'. I 

-cH _!aae reHepaTop Epe~eHHHX cmrli~o:B B.J, 'S' :L .J .S J 

JIOrHKa KaHana npm~oro ;JtOc!yna ic n~HTH llSIIIBBH: CX811E 
• ' .,. I 

cenexTop nepli~pidtHoro ycTpoloTEa H. reaepaTop cHrHal 
' ' . ' ' 

PaCCilOTpHK·pa6oTy STOI CKCT8MH Ha npHMepe npor1 
' : . 

JtHBnOra CKCT611H II 8EU. 16-paapHJtHHI perKC!p KOilSH;lt ( 

- CO CTOPOHH IISDIHHH ~pH UOMOutH KOMSBJtl>l :JOA • llpK 8!01 

,paapHJtH periiC!pa uem CJI6,)ty~68 H88HSti6HH6! 

OI_II213-I415 14 

HAl HNIF16I F.8IF~I F2l Fil N16IN8IN'II #2 A211 

Koua~a F. A.~tpec 

CBrHaml F, N, A· no.~tamcs »cerJta_ De eTa c c1 

'Eo~ » perKC!pe K~llaH.~t ·sainte aHa WYHKIUUI t~TeHJIJI (FB=t 

·,o'cHrBan -~TROBE Si nepeHOCHT BHWopMBuD Ha IBHH 

panH Kaccam » paracTp la~. np• nouoDU~ Kollalll 7> J 

:s ~~yuyuTop ilaBIIIBli NOVA uoauo aauec!K I6 H 8 611' 
. 

COO!l38!C!l3QBBO. 
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Cxeua 6noKa ynpaRneHHH THna CC-2023 npe~oTaBneaa Ha pHOo3 

[6 j . .STOT OHOK cqzT86TCH nepz(f?epHi1Hb111 ycTpOltCTBON. Y8DIHHN 

NOVA , z. no1UtJ!mqea K o~Houy :Hs 63 . KaHanoB BBo~a-BHBo~a. liaR 

noRasaHo .. aa pzo~ 3, 6noK cc-2023 c o~aoll ooropoim nol(KnllqeH K xa-. 
; . . .. ' 

Hany BB0~8-BliB0~8 uami.HH t a 0 . ~pyrolt - K Yal'lttOTPElnH K8006TH 

CAne: 
B 6noKe HMemorca TPK rnaBBHx pe~zcorpa: I6-paapH~HH~ perHoorp 

ICOHalllt ( COMHAN~ ,[iG';l~TBR.. ), 24-paspa~st perzoorp 

~aHma (l>ATII. R.£(l..l ~TE ~ ) ·~ I6-paspa.;zuwlt a~peoHH~ perHOTP 

(,4-]f/)l?.eS'S t?fit~TElU. Kp011e yKasaHHHX cxe11, :B 6JI~Ke .HaxO~!f
OR 'faDe reaepaorop BpeweHHHX cHrBaJio:B 8 .J: "S' Z: J .J' J0 J q ., Z; 

. - .. . . 

JIOl'H~a K8H8Jl8 npm~oro ~OC'!yna K n811RTH 118DIHHIII! cxe11a npEJpHB8HIIR;. 

oexexTop nepliwep:rdtaoro ycorpoloTBa .t ~eaepaTop cHraaxa 1/vii!B!i: · .. 

. · P8CCUOTpHM·pa6oTy aTOI CHCT611H Ha npHMepe nporp~YHOl'O 

JHaXOra CKCT811H K.8EU. !6-paapH~HI perKCTp KOY8H~·aanoJI~8TCR: 
. . . . ' . 

. co CTOPOHH YSDIHHN npH: iioMOntH. KOIISHltH :JOA, •. ·. llpH aTOM OT~en:&HH8 

paapHltH permc!pa ·uam cJie~m-ee HasHaqeue: 

0 I 2 3 4 5 6 7 8 9 IO II !2 I3 !4 1 IS. 

HA HN Fl& F8 F'f F2 F1 N16 f./8 N'l #.3 N1 A! A 'I A2 .At 
. , .. 

KOY81Ilt8 F. . A;ttpec · N ' Al1P6o· A 

CHrHamr F, N, A· no;ttamo~ BcerJta BY acTa ·o c~rHaJIOII B. 

·Eou B perHcTpe KoMaH;tt saimoaHa, WYHKIUtH liT&IUIJI (fB=o; F !6=0), 

·To'cHrHax ·~rROBE Si . nepesocu 'wil)opMatUm Ha IIIHH R Marzc2-

PaJIH xacce!u B perHo!p ;tta~_IHHX. llpK ~OIIOIIIH KOMaHA J> IB .. H lJ/c; 
i .• 

:s aKKYYYJIH!rop YSDIHHH NOVA YoaHo saBecorH · !6 H 8 6H! ;ttaHHHX ·-

c.ooTBeTC!:BeHHo. 
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llpz · nepe~aqe H:iupopuaUHR ·za aKKyuynHTopa . B 6noK 
• • ·- - < • 

· sanonHeHHH perzcTpa ~aHHHX zcnon:LsyiDTCH Kouau~ ~o. 
'< ' - \ ' . - • • .• ~ • 

B aToM cnyqae B.parzcTp Kouau~ sauocRTCH ~YHKUHH aar 

( F !6=!; F 8=0) z a~peca A z AI 
PaspH~I:I MA H M N · (0:-1.1 H I-ta) ~aJDT BoauoxuocT:L 

BaT:L a~peca Jv z A . 6noROB B KacceTe ueaa:szcm~o o~ 

npo~eccopa;. Mo~~zKa~HH Bcer~a.oTHOCHTCH K cxe~IOlllei 

uarHCTpanH RBCC6TI:I. 

llpH noYolllH a~pecuoro perHcTpa, cxeu ynpaMe.HHH 

npHYoro ~OCTYna (Kll.ll), cSnoKa norRKR Kll.ll H cxeu1:1 npeJ 

HO opraHHSOBBT~ BBTOHOKHYD nepe~atJY :~aBHI:IXB DaYHTJ:o 

B . 6nOKR KaCC6TI:I "CAMAe· • 

KaHan KllJl MOZ6T pa6oTaT:r:. B ~BYX pezRYax:· 

·a),llepe~a~a UaCCHBB ~aHHI:IX ~· onpe~eneHH~ 6noK 

'KSUHH a~peca'(npHYepou TaKoro nepeuoca HBnHeTCH aanl 

~HHHX Ha uarHRTHYD neHTy, ~CK HnH ynpaMBBHB·~Clll 

6) llepe~aqa ~aa~cHBa ~auwix. c KO.lU!~HKa~ett a~pec 
{TaKOlt THD o611eH~ H'cnon:Lsye~CH. npH. CliHTI:IBBHHH, COCTOJ 

KOB, pacnonozeu!Wx B · paaHI:IX 6xoRax Jd m.~eiOm,IDc · paaHI:Ie 

··Kiln uoz~T pa6oTan .H no HHH~HaTri:se urunHHI:I A/OV. 
. . 

HHH~HaTHBe · 6noKa. ·ewe·~ 

eHrHBnl:l aanpoCOB ~ ~3 BCBX CinOKOB KBCC6TI:I COl 

· cxeue · "IUI"" H ~opuHpymT cRruan npepNBaHHH, KoTopNlt J 

nJllJHT:L .. nporpauuy TOn:LKo ·B cny~aHX, .ecJril: 

a). Kacc'eTa D01{KJID'IJeHa K CRCT6Ue npepN:samm; 

. 6) H6T CHrHanOB ppepi:IBBlnm. C BNCWHY npHOpHT6TOl 

9 
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~~na SEN CC-2023.' 
'' ,. '. 

.' 

llp~ nepe;llaqe HR!f)opuarum za aKKyuynHT~pa B 6noK ~~cceTN.;l\JIH 
aanOJIHeRHH per14CTpa ;l\aRlWX 14CnOJII>3YIOTCH KOMaR]Ui ]J 08 14 .])Oc_. 

• ' ' • • ' I , 

B aToM cnyqae B.perzcTp KOMaR]:~ aaRoCHTCH IPYHKUHH aanzo!4· 

(fi6=I; FS=O) 14 a;llpeoa A H AI • 
PaapHftN MA ;i M N (o-~ 14 I-ii) ftSIOT B03MOJJtROCTI> MO)Ui<Jii4IJ.I4po-

BaT:o a;llpeoa /1/ 14 . A 6JIOROB B Race eTa H68SBI4CIDIO OT nporpaMM:bl 

npOIJ.6COOpao Mo;lUI!f)14KSIJ.I4H BC6rf(a OTH0014TCH K CJI6ftYIOIJl6K on~pSIJ.14H 
' . 
MSrHOTpaJIH KSOC6Till~ . 

TipH noMOIIlH ··a~pecHOro perHciTpa, cxe11 ynpamie.HHH KSHWia 

npHUoro ftOCTyna (Kll;ll) ~ O~OKa JIOrHKH Kll;ll H CX6Uill npep~BSHWl liOllt- . 

RO opraH1480BaTI> aBTOROURYD nepef(aqy f(SRHiliX B llaMHTI> liSW14RN H 

B OJIOKH KaCC6Till ''eAMAe·. . ' 

KaHan Kll;ll MOllt6T pa6oTaTD B ;l\BYX pe:atWiax: 

··a) llepe;llaqa uaccHBa f(aRm B onpefteneHH~ onoK 6ea ·,uo.wi!J!I4~ 
KaUHH af(peca'(npHIIepou TaKoro nepeHoca HBJIH6TCH aanHC:L uaco:w:Ba 

ftSHHiliX Ha uarBHTRYD JI6RTy, f(HCK HJIH ynpaBJienH6· f(HCnJieeu). 

6) nepeftaqa ua~cna ltSRHKlC. ~ lioftH!f)HKa~ea a;l\peco~ ;V 11 1/. 

(Taxoa THn o6ueH~ · Rcnon:oayeTcH. ripi c.IIHTHBaHRH ooc~oHHHH ctJeT~~H-
• 1 I ' ' . 

· KOB, pacnonozeRHiix B ·paaHKlC 6JioKax 11 lUiemDtHx paaHHe a;l\peca ·A). · · 
Kn;n uozeT pa6oTaT:o .H no Hmiu:waT~~e uamHim A/OVA , H; no 

' 

HRHIJ.HSTHB6 .ciJIOKS ·ewe·~ .· 

e11rRanH · aanpoooB :t ~8 BC6X 6JIOKOB KSCC6Tl>l C06HpaiOTCH HS 

. cxeue . "HBH" 14 lf)opYHPYDT ClU'HaJI npepuBaHHH ~ KOTopuit M.olite~ ne,.peK-
• I , . t :._ ••• 

Jlll'IIHTI> nporpauuy TOJI:LKO ·B cnyqaHX, .ecJIH: 

a)KacceTa llO]:\KJIIlii6Ha K CKCT6Y6 npepuBaHHa; 
; ·, ·- '.;' ·. ,, .· ·, . ·, . . 

'.6) R6T Cl4rHaJIOB npepu:&aHHH C BllCWHY npHOpl1T6TOY. 
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(24-paap.!l;zta:}. TaR KaK B MarRCTpalm B6~BH :ztBYO~opoHW OC5116H :ztaH-
, . 

. HH!lH OCYDl6CTBJifl6TC.fi no ·OClii\IDol li!RHaH aanHCH 11· CtmTliBSHH.fi' BR Wf-

- 8RW Zlf, TO · perH~Tp. Kll]l fiO]tltJlllt16H K YarHCTpaJifiM qepea. cxe~H 

nponymta~. 

6) AHanOrHlJHli6 ~yHK~HH BliDOJIH.fi6T H 24-paap.!l]tHli~ perHCTp 

nporpawa_oro KaHana. J!nfl. nepe;ztalJH O]tHOro. cnoBa ·ewe· 'qapea Kfi]l 

HnH nporpaiiiiHliH KaHan HeOCiXO;ztHUO BliDOJIHHT»~ABa ~Rna OCllleHa, 

Talt KaK ;ztnHHa cnoBa IIHHH-9BM OC51ilJHOH6 npeBI:liii86T 16 CiHT~ 

. D) TpeTIDi pe~HCTp (}~ ·· HCDOJI»ayeTC.!l ~OnDKO ~ nepe:ztatm 

CHrHanOB aanpoca l .'· CHrH~nli • /... · B xac·ce~ax. no,Uepramcfi' 

~ene~1n1 H, ;u.anee, yn~pH:ztotJemwe .cKrBanli 'aanp~ca tt!L. C nepe)taDTCB 

no mKHall 8 .€ w. B ClnoK ynpaBJieHHH l36Tl3H BO :BpeMH cooTBeTC~BYillllel 
oriepa~R. 9Ta HH~plla~HH .{ l) xpaHHTCH B perHOTpe 6!~., 'qacTI> ee 

Kcnon»ayeTc.fi :s elnoRa :~npa:BneBHB :ztnfl KOHTponfi oClYeaa YaccK:BaiiH 

. : ;ztaHHNX. liH~op11aL\wf, aan~~~H~WI· :13' perzcTpe lt'!l ·~ 11o~e! Clli~:& nape~ 
:ztaHa no nporpaxuaouy KaHany .B YamHHy. 

. . . 
· B. HDH6it ti8CTH CX6Mhl DOK838Hhl· :ztBB. !7:-paapH;ZiHhl,X perHCTpa 

KOl!aB:zt, 'ClnoK reaepa~H cKrliano:s. BTA 1 BTB ,B2 , BG J 

a TaKEe 7-\Ba TpKrrepa Tp1 H Tp2. 
llonHafiK0148H]t8 llarHCTpanZ.B6Tl3H;Hcnon»aye'l f7,C5HT, DOSTOMy 

' . . ' . .. . . . 
;ztnfl 38DOJIH6HHH perHCTpa KOIISH]t !peClyeTCf BhlDOJIHHT» ]tl38 ~KJia 

oe5ueaa. llpo~ecc nepe;u.a~H';Aa~m·B.ClnoKH ~a~ceT~otdCAIIAd'za MHHH-
.. ' ; ' . ' l 

91314 no nporpaiiiiHOMy ItaHany npOWilCTpHpo:BaH Ha pHc.5. 

fiepe;ztatJa 118CC!4BOB·;ztaH~ C.HCDOJII>30l3~HH6M Kll]l MOZ6T.CihlTI> 

BI>IDOJIH6H8 TaK lt6, KaK H B CHC~6116 .f£"/V(c MO;ZJ;H~Hlta~~eit !4 6ea 

IIO:ztH~HKa~HH a:ztpec~a N H A : ');. 
llpe~cTaBJieHHHe Bhtme onzcaHH.fi cHc~ell J'E;V H ESD;VE 

yKaSbtBSDT Ha TO, liTO IIHOrOK8CC6TH8H CHCT6Ma~C!YA~MOZ6T paCloTaT» 

\ 
12 

,. ~ 

,.I 

. •. 

... 

,.. 3amlC:& :ztaHH!IX B nporpaMMH!ltl perHCTP 

(MOi'YT 6UT:& :ztBa D;HKJia 06MeHa) 
• 

3aimc:& KOMaH;zu,i "CAMAC" B. perHCTp KOMaH:zt 

. (MoryT 6!IT:& ;ll.B8 D;HKJia 06M6H8) 

:). 

Ilepe;n,aqa ]t8HHhiX no !.farHCTpaJIH B6TBH. 

H no 

... 

no aa:ztaHHOMY 

<"? '··' . 

Pile. 5. CxeMa nepeJJ:atJH ,naHH!IX B 
· RacceT!I ·cA!.IAC' H3 MlmH-9B 
nporpaMMHOMY K~;i~any. 
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>aJiml qepea cxeuLI 

>aapH~HH~ perHCTp 

>:aa·cwc· t~epea KIIJl 
,, f ' 

U!a .D;HMa o6ueHa, 

~aeT: 16 6HT ~ 

~ko' :ztnH nepe~aqa 
tX:' mi){Bepra~ncH · 
{p.~ca' ~L. · nepe~aJOTCB 
1pelis COOTB6TCT:BYJJ1116It 

·~c!pe 6!1J., 'qacT:& ee 
". 

l 'o6118H8 IISCCH:BaiiH 
\• 

i ; ·.uoa:eT c5uT:& nape-

iBPH:ztHLlX perHOTpa 

~ B2 , BG J 

:y~T f'l 6HT, II03TOIIY 

iOJIHHT:& ;It:Ba UHKJI8. 

:etY "cAUAd' HB IIHHH

:H~ pac.5. 

eil KII]luozeT c5uT:& 

~WHKSD;He~ H 6ea 

iVH E.SO;VE 

~AYAd'uozeT padoTaT:& 

··,. 

··. 

.•.. 3anHCl> ;ztaHHb!X B nporpaMMHbltl perHCTp 

.. (Moi·yT 6b!Tl> ;I(B8 D;HKJI8 06MeHa) 
• 

.. 

perHCTp KOM8H;It • 

(MoryT 6b1Tl> ;I(B8 D;HKJia 06MeH8) • > \: •:'' 

IIepe:ztat~a :ztaHHhiX no MarHcTpaJIH :seTBH 

H IIO 

. . 

.~ '" 

no aa;ztaHHOMY 
. " '. 

:zta 

. ,. ~· 

: .. 

Pile. 5. CxeMa rrepe,n;all!'l '.itaHHhiX.B o~OKH _. ... · 
·. KacceTbl •CAI,!AC. H3 MHiUl-8BI.I no . · · .. 

.. ,· . 

rrporpaMMHOMy KaHany. ·. . · .... 
. '. ; . ~ ' ' 
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·C. nm6o~ MHHH-SBM, KKem~e~: 
\ 

a). Onpe~eneHHH~ COCTaB KOMaHA BBO~a-BHBO~a; 

6) llporpauUHHH KaHan BBO~a-BHBO~a, noaBonHD~i KOHTpo~po-

BaT» mar .sa marou npouecc o6ueHa HHWoPMSUHeH; . ' ' .' ' 

·B) KaHan npHuoro ~oc~yna x·riaUHTH, .o6ecneqeBam~H ~BJCTo-
• • : < ' ' 

POHHH~ o6ueH ~aHHHYH; 

r).CHCTeyY npepHB8HHH ~fl 06MeHa ~aHHHMH no HHHUHa!HBe 

cHcTeus ~ewe: 

9TKK Tpe6oBaHHHM y~oBne'fBOilHM npaKTHtl6Clm,BCe COllpeKeHime 

UHHH-SBM;, 

4. CpaBHeHHe CHCTeu ESD!VE H · .fEV: · 

0pa:imeHH6· o6eHX CHCT6JI_ NOEHO. C;l(6Jl8T]), paccuaTpHB8ft H6CKOJII.KO 

OCHOlJHHX noxaaaTeJieif[7 ,8,9~ IO]. o~mn~-.a Taxri. noxaaaTenea 

HBJIHeTCH CTOKKOc·n CHCTflKH. Ha~WII>Hse pac~o;l(i.l B CHC'.reue _f"t:-IV; 
ueHI>uie pacxo~oB, Tpe6yeuux ope eonom.ao:BaBHH' cecTeuu· [SOA'E,~··~ 

( . .•• " . 1 •· ,· l.\ 

· ,ll8.10 i a . fOM1 '110 CTOKKOC'.r:& • 6JIOKa ynpa:BJ16HHH, Kac_ce'.rS M 

HHorep~e~ca :B ci.icTeue SEJV . notiTH pa:BHa CTO:HIIOCT_H TOJII>Ko 61IOKa 

ynpa:BireHmi.THna A B cHc'.reue E SOlVE • 3a:BHCHMocu ·cTO:HIIOCTH 

o6emc'. CHC_Teu o~ KOJIH~~CT:Ba xacce~ B ~iioTeue oorpa:aeHa Ha pHc.6• 

9TOT rpa~HK nocTpoeH no ~aHHHII ~HPKH .J' E IV !ioj H 

Jla6opaTopHH CERN (97 • Ocao:B:HoH cocTaB cHcTew .I'E/11: 
.. , . I 

KacceTa 6ea.6noRa nHTaHHH,_61IoK ynpaMeHHH CQ-2023, xa6enHua..: 

rHcTpaJIH uaiiiHHH NDIIA z 61IOK cornaco:BaHHH·MarKcTpanH. Ocno:s

aoH cocTaB czcTeuH ESO;VE: Kacce'.ra 6ea 6noxa DHTaHHH, 6nox 

ynpa:B1I6HIUI KSCCe'.rH TilDa A_, Ka6emt MarHCTPMK :Be'fBH, iSnoK COI'

naCOB8Hlffi KarHCTP8JIH l36!fl!H H 6nOK ynpa:B1IeHHH uarHCTpanH B6TBH 

THna 2200 ~Hpus BORER . 
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