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npoeKTMpoBaHMe CMCTeM AO3MMeTpM4eCKOro KOHTponR Ha RAepHo­
$M3M4eCKMX ycTaHOBKax CBR3aHO C peweHMeM ABYX OCHOBHWX 3aAa4. 

nepsaR 3aAa4a - onpeAeneHMe o6beMa pa6oT, xapaKTepa M ne­
PMOAM4HOCTM AO3MMeTpM4eCKoro KOHTponR, a TaKme ¢opM y4eTa, 
nopRAKa perMCTpa4HM, nOHCKa M BWAa4M pe3ynbTaTOB KOHTponR -
AOnmHa pewaTbCR Ha OCHOBaHMM AaHHWX o KOHKpeTHOA paAMa4MOHHOA 
o6cTaHOBKe M Tpe6oBaHMA HOPM M npaBMn no paAMa4MOHHOA 6e3onac­
HOCTM / l ,2, 31 , 

BTopaR 3aAa4a 3aKn~4aeTCR B o60CHOBaHHOM Bw6ope CTPYKTypbl 
M 3neMeHTOB cMcTeMw AO3MMeTpM4ecKoro KOHTponR /CAK/, KOTopwe 
AOnmHW o6ecne4MTb HaAemHOCTb M onepaTMBHOCTb ee pa6oTw, a TaK­
me npoCTOTy peMOHTa M o6cny~MBaHMR. npM 3TOM cneAyeT Y4MTw­
BaTb TeHAeH4M~ pa3BMTMR 6a30BWX 3neMeHTOB 3neKTPOHMKM CAK AnR 
MOAePHM3a4MM ee B 6YAY~eM. 

B HaCTOR~eA pa6oTe AenaeTCR nonWTKa onpeAenMTb CTPYKTYPY 
CAK Ha ycTaHOBKe ¢ MCXOAR M3 cospeMeHHWX Tpe6osaHMA M peKOMeH­
Aa4MA K AO3MMeTpM4eCKOMY KOHTpon~. 

1. OCHOBH~E UEnH AO3HMETPH4ECKoro KOHTPOnR /AK/ 

OcHOBHble 4em1 AO3MMeTpM4eCKoro KOHTponR M3nomeHW B OTe4ecT­
BeHHWX M 3apy6emHWX HOpMaTMBHWX AOKyMeHTax / 1,2,3/ . 

rnaBHaR 4enb AK - KOHTponMpOBaTb M3MeHeHMR paAMa4MOHHOA 06-
CTaHOBKM M AO3W o6ny4eHMR scex KaTeropHA nM4 AnR Toro, 4T06w 
H36emaTb Heo60CHOBaHHOro npeswweHMR ycTaHOBneHHWX HOpMaTMBOB. 

KpoMe Toro, AnR noswweHMR 3¢¢eKTMBHOCTM CAK B nporpaMMY 
KOHTponR MoryT 6wTb BKn~4eHW AOnonHMTenbHWe Tpe6oBaHMR no sw­
RBneHM~ npocTeAWMX npM4MH aHOManbHWX paAMa4MOHHWX CMTya4MA, 
no nposepKe MOAeneA pac4eTa M nporHoaa paAMa4MOHHOH o6cTaHos­
KM, no O4eHKe 3<l><!>eKTMBHOCTM 3a~MTHWX ycTpOHCTB M MeponpMRTMH, 
a TaKme no onpeAeneHM~ KonneKTMBHoA AO3W o6ny4eHMR. 

2. PAAHAUHOHHAR O6CTAHOBKA HA YCTAHOBKE ¢ /nPorHO3/ 

B Ta6nM4e npMBeAeHW AaHHWe no 06ny4aeMOCTM nM4 KaTeropMA 
AM 6, nony4eHHwe ycpeAHeHMeM MHAMBMAyanbHWX IAnR KaTeropMM A/ 
H rpynnoswx IAnR KaTeropMM 6/ AO3 M swpameHHWe B eAMHM4ax cooT­
BeTcTBY~~Hx AO3OBWX npeAenoB /3KBMBaneHTHO - B eAMHM4ax AOny­
CTMMOro PMCKa 1~ 61 /. Pac4eTW CAenaHW no peaynbTaTaM MCCneAo-

-! C 1 . . . 1 W-'r•!I 'h'" ,11,cn:pr 
, ·f ,:;r ., , _, ~u3 -H 

I 



~ 
'O 
0 

1i 
~i 
... Q) 

~ gl 

I 

< 
I 

a:: 
tU 

5 
& 
~ 

(D 
o!Ll • o:s: 

l>':Z: I 

(~; 
H tU Q> 
01>'~ 

Q) m~ 
oi:.. 
tT>'-.;. 

~ ::;; 
Q) 

ffiil! 
Ill Q> 
OJ:;{ aa 
01:l 

2 

fis 
II 

a 

0 
LO 

II 

Ef 

Ta5mni;a 

0THOCHTeJibHbie YPOBHH o6nytJeHHfl nmi; KaTeropm1 A H E OT pa3JIH'IHblX BH,D;OB H3JiytJeHHfl 
CHHXPO~HKJIOTPOHa /c/~/ H ycTaHOBKH ¢ /nporH03/ 

YpoBlm HH,ItHm'f.IIYBJI&Horo ro,noBoro o6Jiy'leHllll B e,n;mmu.ax 
OCHOBHlOC ,n030BllX npe,neJIOB (,noeycTltM!:dt pHCit) 

I'pymm 
Bee BH,nli He:!!TPQHli raMMa-KBaHT. rasu, aapos., BHellIHee :e: 06.liyqaewa JmU :ir3JIY'lemm <E\i,20 MaB) (HB.Be,neHHaSI nonepxgocTH. BHYTpeHHee 

pa.nHOBXTHBH .) sarpm3HeH. 06Jly'I. npH H 8,l!JlOHli · 
(E8.> 20 MaB) PX orwTax 

c/u. It> c/n It> c/n It> c/u. It> c/u. It> 

3 4 5 6 7 8 9 IO II I2 I3 

CJcylt61,1 BltCIIJiya.Trutm H 0,35 0,50 0,05 0,06 0,30 0,45 - 0,0I - -
06c.n:ymmamtJI YCKOpHTeJif! 

HcCJie,nOBaTeJibCRne 0,060 0,095 0,0IO 0,020 0,050 0,070 - 0,005 - -rpymru (qll13IOOI'.) 

HcCJie,noBaTeJIJ,crorn rp. 0,075 0,I50 0,005 0,0IO 0,020 0,030 - 0,0IO 0,050 0,IO0 
{ pa.ItlIOxmmKll) 

-· IIepcoHaJI 
(cpe,ItHee BHa'tleHHe) 0,I40 0,210 0,020 0,030 0,II7 0,I64 - 0,007 0,003 0,009 

K:pHTH'lecitaSI rTna 0,I5 0,20 0,I5 0,20 - - - - - -
.imu ItaTerope 

Ka.T eroJ.)Rfl E 
( cpe,ItHee B.Ha'tleHHe) 0,025 0,030 0,025 0,030 - - - - - -
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PHc.l. IInaH pa3Me~eHHH ,o;aTtJHKOB /~~ )734/ C~K~ B noMe~eHHHX I Kopnyca lla6opaTOPHH 
H,o;epHblX npo6neM Hero npHCTpOHKax. 



BaHHH paAHa4HOHHOH o6cTaHOBKH 3a aamHTOH CHHXP04HKnOTPOHal7/ 
H no HToraM HHAHBHAyanbHoro H rpynnosoro KOHTponR. npH npo­
rHo3HposaHHH paAHa4HOHHOH Harpy3KH Ha nJOAeH OT ycTaHOBKH <!> 

6bmH Y4TeHbl cneAyJOmHe (j)aKTOPbl: 
- aamHTa s rnaBHOM aane YCKOPHTenR /pHC. 1/ H noTepH YCKO­

peHHWX npOTOHOB OCTaHyTCR TaKHMH me, KaK H Ha CHHXP04HK­
noTpOHe; 

- HHTeHCHBHOCTb BWBeAeHHOro ny4Ka npoTOHOB MomeT AOCTHraTb 
-10 MKA; 

- napaMeTpbl npOTOHOBOAOB' HX aamHTa cnpoeKTHpoBaHbl TaKHM 
o6pa30M, 4To6w BWXOA H3ny4eHHR 3a aamHTY ycTaHOBKH <l> 
He npeBblWan COOTBeTCTBYJOmero BblXOAa AnR CHHXP04HKnOTpo­
Ha; 

- paAHa4HOHHaR HarpyaKa Ha nepcoHan npH npoBeAeHHH peMOHTHO­
HanaA04HblX pa6oT B nonRx HaBeAeHHOH raMMa-aKTHBHOCTH B03-
pacTeT He 6onee 4eM B 1 ,5 paaa. 

AnR scex KaTeropHH nH4 omHAaeTCR ysenH4eHHe A03 no HeHTpo­
HaM IE ,::; 20 M38/ H aAPOHaM / E 2: 20 M38/, o6ycnosneHHOe HHblM, 
4eM AnR CHHXP04HKnoTpoHa, pacnpeAeneHHeM noTepb npOTOHOB H, 
KaK cneACTBHe 3Toro, B03MOmHWM YXYAWeHHeM paAHa4HOHHOH o6cTa­
HOBKH. 

Ha Ta6nH4bl BHAHO, 4TO nepcoHan na6opaTOPHH pa6oTaeT B yc­
noBHRX o6ny4eHHR a cpeAHeM HHme nAA, xoTR HHAHBHAYanbHble A03bl 
MoryT AOCTHraTb H, s peAKHx-cny4aRx, Aame npeBb1WaTb nAA, Kon­
neKTHBHaR A03a MomeT 6b1Tb Bbl4HCneHa H3 npeAnonomeHHR, 4TO pac­
npeAeneHHe HHAHBHAyanbHWX A03 onHcwsaeTCR norapH(j)MH4eCKH-HOp­
ManbHOH 15 ,81 nH6o raMMa-(j)yHK4HeH 191, napaMeTpbl KOTOPblX onpeAe­
nRIOTCR 3KCnepHMeHTanbHO, 

nH4a KaTeropHH 6, pa60Ta10mHe B npeAenax 30HW paAHYCOM 600 M 
OT 4eHTpa YCKOpHTenR, OTHeCeHw K KPHTH4eCKOH rpynne 111 .0cHOB­
HblM HCT04HHKOM o6ny4eHHR 3TOH rpynnbl' KaK H scero HaceneHHR 
s paAHYCe R AO ~ 2, 5 KM OT ycTaHOBKH <l>, RBnRIOTCR HeHTpOHbl /E,::; 
go M38/ H aAPOHbl / E ;;: 20 M38/' BblXOARmHe H3 3aL,IHTbl ycKOpHTenR. 
13 OCTanbHOH 4acTH 30Hbl Ha6nJOAeHHR / R 2: 2 '5 KM/ o6ny4eHHeM OT 
YCTaHOBKH <l> MOmHO npeHe6pe4b no cpasHeHHIO C ecTeCTBeHHWM (j)OHOM. 

3. T04HOCTb H3MEPEHHR 

T04HOCTb H3MepeHHH RBnReTCR samHWM napaMeTpOM, xapaKTepH3y10-
mHM CTeneHb AOCTosepHOCTH nony4eHHblX peaynbTaTOB H Ka4eCTBO 
MeTponorH4ecKoro o6ecne4eHHR. HaH6onee nonHoe, HO eme HeAOCTa­
T04H9e onpeAeneHHe npHeMneMOH T04HOCTH AaHO B peKoMeHAa4HRX 
MKPE 101:+30% AnR yposHeC\ o6ny4eHHR, 6nH3KHX K npeAenbHO AOny­
CTHMblM A03aM /nAA/' H K03(j)(j)H4HeHT 3 AnR 3Ha4eHHH -0' 1 nAA,npH 
3TOM He yKaawsaeTCR AOBepHTenbHWH HHTepsan, T04HOCTb, He06XOAH-
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MaR npH H3MepeHHRX npoMemyT04HWX 3Ha4eHHH A03 o6ny4eHHR, H He 
pacwH(j)poswsaeTcR cnoco6 npHMeHeHHR yKa3aHHOro K03$$HQHeHTa. 
MO*HO fiHWb npeAnonomHTb, 4TO AaHHaR oqeHKa OTHOCHTCR K 90-95%­
HOMY AOBepHTefibHOMY HHTepsany, o6W4HO HCnOfib3yeMOMY B npaKTHKe 
paAHaQHOHHOH aamHTbl, 6eaonaCHOCTH H KOHTPOfiR /CM., HanpHMep, 
KOMMeHTapHH B pa6ore 110:M pa6orw B c6opHHKe 1111

/. 
HHme npeAnaraeTCR (j)opMyna AfiR oqeHKH T04HOCTH H3MepeHHR 

A03 o6ny4eHHR II~ nAA, cneAy10maR H3 H3BecrH~x cooTHoweHHH AnR 
cny4aHHWX senH4HH 112': 

o = o O ,/ 11/1/VH , /1/ 

rAe 8
0 

- Tpe6yeMaR T04HOCTb M3MepettHR nAA s , -npoqeHTHOM Ao­
sepHrenbHOM HHTepsane /s AaHHOM cny4ae nAA = 50 M3s,o 0 =30%, 
r = 95%/. EcnH senH4HHa H onpeAenReTcR KaK 

H=PtT, /2/ 

rAe p - cpeAHRR MOmHOCTb A03W 3a speMR t < T /3AeCbT=1 roA/, 
t -TO T04HOCTb H3MepeHHR pt AOnmHa 6WTb paatta T04HOCTH, onpeAe-

neHHOH no (j)opMyne /1 / AfiR H. 

4; BHAW HH$0PHAUMH. nEPHOAH4HOCTb H3MEPEHMR 

Bc10 Htt(j)OpMaQHJO, nocryna10my10 c AaT4HKOB cHcreMW AK, MOmHo 
pa36HTb Ha 4erwpe ocHosHwe rpynnw. 

a/ KoHTPOfibHaR HH(j)OpMaQHR Heo6XOAHMa AfiR cpaBHeHHR paAHa­
~HOHHOH o6crattOBKH BO speMR nposeAeHHR H3MepettHH C KOHTPOfibHW­
MH ypOBHRMH, KOTOpb1e "ycraHaBfiHBalOTCR H 11cnonb3YIOTCR AfiR oqett­
KH paAHa4HottttoC\ o6craHoBKH npeHMymecTBeHHO Ha ocHose cpeAHero 
3Ha4eHHR noKasarenR 3a cMetty AfiR KaTeropHH AH 3a MeCRQ AfiR 
KaTeropHH 61111 ~13 cny4ae HecraqHo~apHoro pemHMa pa6oTw ycTattos­
KH KOHTponb AOnmeH npOBOAHTbCR 4ame C qenblO orpaHH4eHHR yposHeH 
o6ny4eHHR B npeAenax KOHTPOfibHblX 3Ha4eHHH' a TaKme AfiR onpeAe­
neHHR paAHaQHOHHO~ o6craHOBKH B n1060M H3 OCHOBHWX pemHMOB pa-
60Tbl yCKOpHTenR. 

npH npeBblWeHHH KOHTpOnbHoro ypoBHR cpa6aTblBaeT npeAynpeAH­
TenbHaR CHrttanH3aqHR 12 , 131 . KoHTpOnbHWe pesynbTaTw o(j)opMnRIOTCR 
c n0Momb10 ne4aTa10mero ycTpoC\cTsa. 

6/ OnepaTHBHaR HH(j)OpMaQHR Tpe6yeTCR Afifl 6b1cTpoC\ 04-eHKH Te­
KymeC\ paAHaQHOHHOH o6cTaHOBKH C qenblO npasHnbHOH opraHH3aQHH 
pa6oT B paAr1a4MOHHblX 30Hax. Htt(j)opMaqHR npeACTaBnReTCR B BHAe 
ne4aTttoro TeKcTa H AaHHWX Ha 3KpaHe AHCnneR. 

B/ AsapHHHaR HH(j)OpMaQHR nocTynaeT C AaT4HKOB asapHHHOH CHr­
HanHsaqHH. TiepHOAH4HOCTb CbeMa HH(j)OpMaQHH C AaT4HKOB onpeAe­
nReTCR speMeHeM cpa6aTwBaHHR CHrHanH3aQHH H 6noKHPOBOK H, KaK 
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npas11110, He npeBblWaeT HeCK011bKHX ceKYHA. 06bl4HO asapHl1Hbll1 ypo­
BeHb ycTaHaB11HBaeTCR B 10-100 pas swwe THnH4HOro A11R HOpMa11b­
HWX pa604HX yc11os11A; B pa6oTe113< HanpHMep, ero peKoMeHAY~T 
ycTaHaB11HBaTb paBHWM 0,5 MK3B/c. 

r/·Hcc11eAOBaTe11bCKaR HH$OpMa4HR BMeCTe c AaHHWMH O pemHMax 
H napaMeTpax yCKOPHTe11R noSB011HT npaBH11bHO HHTepnpeTHpOBaTb 
pesy11b TaTbl HSMepeHH11 H o6oCHOBaHHO Ae11aTb n porHOSbl H sa K11~4e­
HHR no opraHHsa411H pa60TW ycTaHOBKH. no3TOMY annapaType A11R 

HCC11eAOBaHHR paAHa4HOHHOCi o6cTaHOBKH A011mHO 6b1Tb OTBeAeHo 
OAHO HS r11aBHWX MeCT B CHCTeMe AK, oco6eHHO npH npoBeAeHHH 
nycKo-Ha11aA04HWX pa6oT Ha ycTaHOBKe <!>. 

5. 06bEM PA60T ,Q0311METPl14ECKOro KOHTPOJl.sl 

np11 onpeAe11eHHH o6beMa pa6oT AOSHMeTpH4eCKOro KOHTp011R aBTO­
pw HCXOAH11H HS Toro,4TO cpeAHRR AOSa 0611y4eHHR 11114 paccMaTp11sae­
MOl1 KaTerop11H He A011mHa npeBblWaTb 1 0% OT COOTBeTCTBY~~ero AO­
sosoro npeAe11a, T.e. 5,0 M3s/roA A11R KaTerop1111 AH 0,5 M3s/roA 
A11R 11114 KaTerop1111 6 13•4:npHHRTble orpaHH4eHHR nOATBepmAa~TCR no­
C11eAHHMH HCC11eAOBaHHRMH, HanpHMep, A.CT~apTa /Be1111Ko6pHTaHHR/ 
H K.MopraHa /CWA/, KOTopwe C411Ta~T, 4TO K03$$114HeHTW pl1CKa 
np11 MaJlblX AOSax A011mHbl 6b1Tb yBe11H4eHbl B 6-8 pas no cpaBHeHH~ 
C npHHRTWMH B HaCTOR~ee speMR 181.no3TOMY,AI1R nepc0Ha11a, cpeA-
HRR AOSa 0611y4eH11R KOToporo B 1 '5-2 '0 pasa BblWe peKoMeHAOBaH­
Horo cpeAHero SHa4eHHR /CM. Ta611114y/, 6yAeT o6RSaTeneH HHAl1Bl1-
AYa11bH~l1 AOSHMeTpH4eCKHl1 KOHTP011b no raMMa-11s11y4eHH~, H A11R 

4aCTH COTPYAH11KOB - KOHTP011b no HeATpOHaM. 
B PRAe pa604HX noMe~eHHH, rAe omHAaeTCR 6011ee BbJCOKaR paA11a-

4HOHHaR Harpy's Ka no HeATpoHaM, 6YAYT YCTaHOB11eHbl AaT4HKl1 HeAT­
POHOB /p11c. 1 , N'N'l -3, 5-11 , 13, 15-20/. KoHTP011b 0611y4aeMocrn 
nepc0Ha11a ,no paAHOaKTHBHblM rasaM, a3pOS011RM 11 nosepxHOCTHOA 
sarpRSHeHHOCTl1 AOCTaT04HO npoBOAHTb nyTeM nepHOAH4eCKOr-O OT6opa 
npo6 noc11e pa6oTw ycKopHTe11R B Ha116011ee onacHwx c 3TOA T04KH 
speHHR pem11Max. 

.l\11R BblRB11eHHR aHOMa11bHWX /asap11AHbJX/ C11Tya411A Ha YCTaHOBKe <!>, 
KOTOpwe MoryT BOSHHKHYTb B c11y4ae HenpeAYCMOTpeHHWX noTepb npo­
TOHOB Ha nyTH OT KaMepw ycKopHTe11R AO 110BYWKH, npeAyCMOTpeHW 
AaT4HKH asapHl1HOl1 CHrHa1111sa41111, ynpaB11R~~He YCTpoACTBaMH BHew-

i ,, ,, 
I 

1) 
~ 
fl 

L 
I-

HeA c11rHa1111sa41111 H 6110K11posoK BblBOAa 111111 ycKopeHHR npoTOHOB I 
/p11c. l, N'N'l ,2,5, 16-22i. 
KoHTp011b 0611y4aeMOCTH 11114 KaTeropHH 6 AOCTaT04HO npoBOAl1Tb ; 

nyTeM HSMepeHHA paAHa4HOHHOl1 o6cTaHOBKH B KOHTP011bHWX T04Kax [, 
C nepHOAH4HOCTb~ He peme OAHOro pasa B MeCR4. np11 3TOM cy~Map- 1i 
HaR OWH6Ka B onpeAe11eHHH AOSW He A011mHa npeswwaTb SaAaHHOH ! 
<1>opMy11aMH /1/ H /2/ T04HOCTH. TaKoA aHa1111s noKaswsaeT, 4TO A11R 

.6 

npoBeAeHHR Heo6xoAHMOro rpynnosoro AOSHMeTpH4eCKOro KOHTP011R 
Ha TeppHTOpHH n11o~aAb~ OK0110 1 KM noTpe6yeTCR He MeHee 50 
AaT4HKOB HeATpOHOB Ha OCHOBe KOPOHHWX C4eT4HKOB THna CHM-14, 
noMe~eHHWX B saMeAI1HTe11H HS no11H3TH11eHa. np11MeHeHHe 6011ee 
npoCTblX H HaAemHblX _llnacCHBHblX 11 AaT4HKOB /TJl,Q 6 LiF + 7 LiF B sa­
MeA11HTe11RX/ orpaHH4eHO HX c11a60A HHTerpa11bHOl1 4yBCTBHTe11b­
HOCTb~, a 6011ee C110mHblX, KOTOpbJe AOCTaT04HO xopowo socnpoHs­
BOART no11Hy~ 3KBHBa11eHTHY~ AOSY BO sceM AHanasoHe 3HeprHA HeAT­
POHOB sa sa~HT011 YCKOPHTe11eA :'4•14· 161 - Henp11cnoco611eHHOCTb~ 
TaKHX np116opos A11R A11HTe11bH011 pa60Tbl B TRme11wx K11HMaTH4eCKHX 

YC110BHRX H HX 6011bWOl1 CTOHMOCTb~. 

6. CTPYKTYP/4 CHCTEMW ,Q03HMETPH4ECKOfO KOHTPOJl.sl 
HA YCTAHOBKE <1> 

npHBeAeHHWe AaHHWe H coo6pameHHR noKaswsa~T, 4TO A11R HOp­
Ma11bHOl1 3Kcn11yaTa4HH ycKopHTe11R Tpe6yeTCR passeTB11eHHaR ceTb 
CTa4110HapHblX 11aKTl1BHblX11 AaT4HKOB H CHCTeMa A11R' nepepa6oTKH 
nocTyna~~eA c Hl1X HH$OpMa41111. YMeHbWeHHe o6beMa ,QK YXYAWaeT 
AOCTosepHOCTb peSY11bTaTOB KOHTP011R H npHBOAHT K Heo6XOAl1MOCTH 
onpeAe11RTb pemHM pa60TW ycKop11Te11R no 3KCTpeMa11bHWM SHa4eHHRM 
MO~HOCTH AOSW. A11R ycTaHOB~H $ 3TO MomeT np11BeCTH K noTepRM 
COTeH MKA 4ac/rOA np11 BWBOAe ny4Ka npoTOHOB. 8 AaHHOM c11y4ae 
HanpawHsaeTCR saKOHOMepHWl1 BWBOA 06 aBTOMaTHSa41111 npo4ecca 
c6opa, o6pa60TKl1 H xpaHeHHR HH$OpMa41111. BosMOmHOCTb COSAaHHR 
aBTOMaTHSHPOBaHH011 CHCTeMW nOAKpennReTCR Ha11114HeM B Jla6opaTo­
pl1H RAePHblX npo611eM OHRH xopoweA 311eKTPOHHoA 6asb1, B TOM 411c-
11e M11KPOKOMnb~Tepa s cTaHAapTe KAMAK 117~o6ecne4eHHoro AHa11oro­
BblM peAaKTOpOM TeKCTa H acceM611epoM A11R noArOTOBKl1 H OT11aAKH 
pa604HX nporpaMM /1S~ 

BK11~4eHHe aBTOMaTHSHPOBaHHOl1 TeXHHKH B CTPYKTYPY HSMep11Te11b­
HOro KaHa11a nosB011HT ynpoCTl1Tb ero CTPYKTYPY H no-HOBOMY no­
A011TH K peweHH~ SaAa4 AK Ha OCHOBe MHoroKaHa11bHWX.aBTOMaTHSH­
poBaHHblX CHCTeM. 

Ha PHC.2 noKasaHa CTPYKTypa ~11CTeMw AOSHMeTPH4eCKoro KOHT­
p011R HayCTaHOBKe <!> /C,QK<I>/, COCTOR~aR HS ABYX OCHOBHblX 4aCTeA: 

C,QK<t>-ACY - asToMaTHSHposaHHaR CHCTeMa ynpas11eHHR AOSHMeTp11-
4ecK11M KOHTpo11eM Ha ycTaHOBKe <!>; 

C,QK<t>-HKA - np116opb1 H annapaTypa A11R 11cc11eAOBaHHR paAHa411ow 
HOA o6cTaHOBKH Ha ycTaHOBKe <!>. 

CyTb paSAe11eHHR CHCTeMbl Ha ABe 4acTH saK11~4aeTCR B TOM, 4TO 
AOSHMeTpH4eCKl111 KOHTp011b npOBOAHTCR no noKasaHHRM AaT4HKos-Mo­
HHTOPOB C,QK<l>-ACY cor11aCHO ycTaHOB11eHHOMY COOTBeTCTBl1~ MemAY HX 
OTK11HKaMH H paA11a4110HHOl1 o6cTaHOBKOl1 KaK B611HSH yCKOPHTe11R, 
TaK H Ha SHa4HTe11bHWX .paCCTORHHRX OT Hero, HSMepeHHOH C noMO~b~ 
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Pnc. 2. CTpyKTypa CUCTeMbI ~03UMeTpH'-IeCKoro KOHTpomI 

Ha ycTaHOBKe it> /CP,K<P/. 

AaT4HKOB H npH6opos CAK$-HKA. HMeHHO 3TO H RBnReTcR rnaBHWM 
OTflH4HeM C.QK$ OT aHanorH4HblX CHCTeM /CM., HanpHMep, pa60TY 

1191, 
4TO n03BOflReT paCWHPHTb Kpyr 3aAa4, pewaeMWX CHCTeMoA /CM. 
pa3Aen 7/, 1-1 noBWCHTb ee 3$$eKTHBHOCTb. KpoMe Toro, npeAnomeH­
HWA cnoco6 AaeT 803McimHOCTb: 
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a/ OTKa3aTbCR OT HCnOflb30BaHHR 6onbworo 4HCna 11aKTHBHblX11 

AaT4HKOB AflR KOHTPOflR 06ny4aeMOCTH fll-14 KaTeropHH 6 1-1 
COOTBeTCTB8HHO ynpOCTHTb 3KCnnyaTa4HID 1-1 06cnym1-1BaH1-1e 
CAKc!>; 

6/ npOBOAHTb KOHTpOflb C noMO~bID npocTWX M HaAemHWX AaT4H­
KOB-MOHHTOPOB, 4TO noswwaeT HaAemHOCTb pa60TW CHCTeMW 
A03KOHTponR; 

B/ nony4aTb C Tpe6yeMOH T04HOCTbID BC~ Heo6XOAHMYID HH$OpMa-
4HID O paAHa4HOHHOA o6cTaHOBKe Ha ycTaHOBKe $ 1-1 3a ee 
3a~HTOH. 

7. nPorPAMHA PA60TW CAK$ 

CAK$-ACY 

CHrHanw C AaT4HKOB-MOHHTOPOB M1, npeo6pa30BaHHWe B CTaH­
AaPTHwe, nocTynaIDT Ha BXOAW C4eT4HKOB HMnynbCOB /Ha PHC.2-
npeo6pa30BaTenH, $OPMHPOBaTenH, C4eT4HKH HMnynbCOB, perHCTPbl 
H T. n. o6beAHHeHbl noA o6~HM Ha3BaHHeM 113nA-ACY 11

/. Ha6op cTa­
THCTHKH npOHCXOAHT B npoMemyTKax MemAY TaKTOBblMH HMnynbcaMH' 
Bb1pa6aTb1saeMblMH reHepaTopoM HMnynbcos CAK$-ACY. nepHOA cneAo­
BaHHR TaKTOBWX HMnynbCOB onpeAenReTCR He06XOAHMOA 4aCTOTOA 
CbeMa ·MH$OpMa4HH C AaT4MKOB aeapHAHoA CHrHanM3a41-1H, c OAHOA 
CTOPOHW, H AOnycTHMWMH noTepRMH HH$OpMa4HH 3a•c4eT MepTsoro 
epeMeHH CHCTeMbl - C APYroA. PemHM pa60Tbl ycKOPHTenR 3aHOCHTCR 
s per1-1cTp 3nA-ACY e BHAe ABOH4Horo 4Hcna, onpeAenReMoro Ha6o­
poM BKflID48HHblX /nor1-14ecKaR 1 / 1-1 BblKflID4eHHblX /norH48CKMA 0/ 
3fleKTpoMarHHTHblX ycTpoACTB, y4aCTBYID~HX B ycKopeHHM npOTOHOB 
1-1 BW~OAe Toro Hfll-1 HHoro ny4Ka, a T~Kme B 6noKMpOBKe BXOAOB 
B 1130Hbl 3anpeTa 11

• 

KamAWA TaKTOBWA HMnynbC RBnReTCR Ha4anoM 11nporpaMMW 4TeHHR 
HH$OpMa41-11-1 11

, BblnOflHRID~eA 
- 6noKi1poBKY BXOAOB 3nA-'-ACY; 
- nepeHOC HH$OpMa41-11-1 C perHCTPOB 1-1 C4eT4HKOB HMnynbCOB 

e naMRTb MHKpo-3BM1; 
- 06HyneH1-1e per1-1cTpos 1-1 c4eT4HKOB HMnynbcoe /c6poc 3nA-ACY 

B HOflb/; 
- Ae6noK1-1poaKy sxoAOB 3nA-ACY, Ha4ano cneAYID~ero 4HKna Ha-

6opa HH$OpMa41-11-1; 
- nepeAa4y ynpasneHHR 11nporpaMMe asapHHHoro 1-1 npeAynpeAl-1-

TenbHoro KOHTponR 11
, KOTopaR npOl-13BOAl-1T cneAYID~1-1e onepa41-11-1: 

- cpaBHeHHe BHOBb nocTyn1-1eweA s naMRTb Ml-1Kpo-3BM1 l-1H$OpMa41-11-1 
C COOTBeTCTBYID~l-1Ml-1 no~oroBWMl-1 3Ha4eHl-1RMl-1, CHa4ana Casa­
pl-1AHWMl-1, 3aTeM C KOHTPOflbHWMl-1; 

- 3aHeceH1-1e AaHHwx o npeswweH1-11-1 ycTaHosneHHWX noporoe /nor1-1-
4ecKaR eA1-1H1-14a/ a per1-1cTp, ynpasnRID~1-1A BKflID4eH1-1eM c1-1rHan1-1-
3a41-11-1 1-1 6noKl-1pOBOK; 

- nepeAa4y ynpasneHl-1R 11nporp~MMe npeABap1-1TenbHOA COPTl-1pOBKl-1 
1-1 HaKonneHl-1R AaHHblX11 , KOTOpaR copT1-1pyeT 1-1 3aHOCl-1T B na­
MRTb Ml-1Kpo-3BM AaHHWe O pem1-1Me pa6oTW yCKOpl-1TenR, KaneH­
AapHoe epeMR, l-1H$OpMa41-1ID C per1-1cTpOB 1-1 C4eT41-1KOB, AaHHWe 
0 cpa6aTblBaHl-11-1 c1-1rHan1-13a41-11-1 1-1 6nOKl-1POBOK. 

nocne 3an1-1c1-1 1-1H$opMa41-1R o npeewweH1-11-1 ycTaHosneHHWX noporos 
B BblXOAHble per1-1cTpbl Cl-1CTeMa KAMAK mAeT cneAYID~ero TaKTOBoro 
1-1Mnynbca. 

06MeH AaHHblMl-1 C Ml-1Kp_o-3BM2 1-1fll-1 36M 4eHTpanbHoro nynbTa, 
BBOA TeCTOBWX 1-1 scnoMoraTeflbHWX nporpaMM npol-13BOAl-1TCR no KOMaH­
AciM C 4eHTpanbHoro 1-1n1-1 A031-1MeTpl-14eCKOro nynbTa. 
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CAK<lH1KA 

8 3TOA 4aCTH CHCTeMbl AOnmHO 6b1Tb peanH30BaHo HeCKOnbKO oc­
HOBHblX nporpaMM. 

a/ 11nporpaMMa HccneAOBaHH.R paAHal.lHOHHOA o6cTaHOBKH 11 npoBo­
AHTC.R c noMOQblO 3TanoHHblX np116opoB H AaT4HKOB CAK¢-MKA '/Ha 
nepBoA CTaAHH - cneKTPOMeTp 60HHepa' nonynpOBOAHHKOBblA H CL1HH­
THnnn4HOHHblA raMMa-cneKTPOMeTpbl An.A npoBeAeHH.R aKTHBal.lHOHHoro 
aHanH3a, A03HMeTpbl raMMa-113ny4eHH.R, ¢oT03MynbCHOHHble H ¢oTo­
nneH04Hble AeTeKTopw, TnA/. M3MepeHH.R, B 3aBHCHMOCTH OT THna 
npH6opa, npOBOA.RTC.R KaK B aBTOHOMHOM, TaK 11 B oH-naAH-pemHMax. 
L.lenb nporpaMMbl - HaKonHTb AOCTaT04HblA o6"beM HH¢OpMa4HH 06 ypo'B­
H.RX H3ny4eHH.R BO BCex paAHal.lHOHHblX 30Hax An.A Bcex OCHOBHblX 
pemHMOB pa60Tbl YCTaHOBKH ¢ H YCTaHOBHTb OAH03Ha4HYIO CB.R3b Mem­
AY noKa3aHH.RMH MOHHTOpOB Mi H paAHa4HOHHOA o6cTaHOBKOA Ha 
ycKop1-1Tene !Hk l: 

£ 
H k = }: 

y=1 

n 
}: Mi Aijk ' 

i=l 
/3/ 

rAe H k - Ha1-16onee BepO.RTHOe 3Ha4eHHe nonHoA 3KBHBaneHTHOA 
A03bl OTO Bcex BHAOB H3ny4eHH.R B KOHTponbHOA T04Ke "k ';"13MepeH­
HOe Ha6opoM 3TanoHHblX np116opoB CAK¢-MKA; Mi - OTKnHK i -ro 
AaT4HKa MOHHTopa CAK¢-ACY; !Aiik I - Koppen.RI.IHOHHa.R MaTp1-11.1a, 
CB.R3b1Bal0Qa.R Mi C Ha1,16onee Bepo.RTHOA 3KBHBaneHTHOA A030A j -ro 
B"1Aa H3ny4eHH.R; n<31 - KOnH4eCTBO AaT4HKOB-MOH"1TOpOB /pHC.1' 
ti'N'l-3,5-11, 13, 15-22,23-24/.; f - KOnH4eCTBO KOHTponHpyeM~­
AOB H3ny4eH"1.R Ha ycTaHOBKe ¢ /f = 1 H OTHOCHTC.R K HeATpoHaM, 
CM. Ta6n111.1y/; k=•l+K /K - KOnH4eCTBO KOHT_ponbHblX T04eK, K,?50 /. 
nonHylO OWH6Ky BenH4HHbl Hk An.A 90-95%-Horo AOBepHTenbHOro "1H­
Tepeana ~Hk MomHo 04eHHTb no ¢opMyne /4/: 

f 
~H -::.(}: :f M2d )0,5 

k y=1i=1 i ijk , /4/ 

rAe {d!Jk I - MaTp1,14a KBaApaToB ow1-160K A iJk An.A 95%-Horo AOBe­
PHTenbHoro HHTepeana. CneAyeT OTMeTHTb, 4TO ¢opMyna cnpaBeA­
n"1Ba, ecnH OTHO~HTenbHa.R OWH6Ka eenH4HH Mi 3Ha4"1TenbHO MeHbWe 
OWH6KH onpeAeneH"1.R A ijk 

·1 . 6/ 11nporpaMMbl BBO,qa-BblBo,qa asap1,1AHOH, KOHTpOnbHOH' onepa-
T"1BHOA "1 HCcne,qoeaTenbCKOH HH¢OpMa41,11,1, pean1,13yeMble c noMOQblO 

\ BHewH"1x ycTpoAcTB 11
• 

B/ 11nporpaMMa o6MeHa ,qaHHblMH C BHeWHHMl,1 3anOM"1HalOQHMH 
ycTpOHCTBaMH 1,1 3BM' 1 npe,qHa3Ha4eHa ,qn.R opraH"13al.1"1H AnHTenbHOro 
xpaHeH"1.R, a TaKme ,qn.R npoee,qeH1,1.R cnomHoH o6pa6oTK"1 3Kcnep11MeH­

'yanbHOH "1H¢OpMal.lH"1. 
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r / 11nporpaMMa Anfl BBeAeHH.R KOppeK4HH B nepenporpaMMHpyeMylO 
nocTo.RHHYIO naM.RTb KOHTponnepa c MHKpo-3BMI CAK¢-ACY''. 

Al noArOTOBKa 1,1 oTnaAKa nporpaMM CAK¢. 

fpaAYHPOBKa H noBepKa CAK¢ AOnmHa npoBOAHTbC.R peryn.RpHo 
cornacHO ycTaHosneHHOMY rpa¢HKY C ~enblO nOAAepmaHH.R AOCTOBep­
HOCTH "13MepeHHA Ha 3aAaHHOM ypOBHe. 

KoHTponb napaMeTpOB AaT4"1KoB-MOHHTOpOB AOCTaT04HO npOBOAHTb 
C noMO~blO KOHTponbHblX HCT04HHKOB. OcHOBHble Tpe6oBaHH.R K MOHH­
TOpaM: npOCTOTa, HaAemHOCTb, CTa6"1nbHOCTb 1,1 noBTOp.ReMOCTb H3-
MepeHHA, AOCTaT04Ha.R 4YBCTBHTenbHOCTb K HeHTPOHaM 1,1n1,1 K raM­
Ma-KBaHTaM 1,1 3ap.RmeHHblM 4aCTHl.laM. 

Be.A 3TanoHHa.R annapaTypa 1,1 AaT4"1KH CAK¢-MKH noAnemaT rpa­
AY"1POBKe H rocyAapCTBeHHOA noBepKe. KoHTpOnb napaMeTpOB np1,1-
6opoB H AaT4HKOB BO speM.R npoBeAeHH.R H3MepeHHA AOnmeH nposo­
AHTbC.R C nOMO~blO KOHTponbHblX HCT04HHKOB. 

An.A nOATBepmAeHH.R COOTBeTCTBH.R Bbl6paHHOH MOAenH paC4eTa 
/CM. ¢opMyny /3// peaJlbHOA paA1-1a4HOHHOA o6cTaHOBKe 6yAeT yc­
TaHOBneHO OKono 20 11 naccHBHblX11 AaT4HKOB Ha pa3nH4HblX paccTo.R­
HH.RX 3a 3a~HTOH YCKOPHTen.R. nepHOAH4HOCTb C"beMa HH¢0pMal.lHH 
C ,qaT4"1KOB 3aBHCHT OT omHAaeMoro ypoBH.R o6ny4eHH.R H Kone611eTC.R 
OT Mec.R1.1a AO nonyroAa. 11naccHBHb1e" AaT4HKH TaKme no,qnemaT 
rpa,qy11poBKe 1,1 rocy,qapcTseHHoA nosepKe. 

8. 3TAn~ BBOAA B AERCTBME CAK¢ 

nepBblA 3Tan COOTBeTCTsyeT nycKo-Hana,q04HOMY nepHOAY pa60Tbl 
YCKOPHTeJl.R. OCHOBHble 3a,qa4H nepsoro nep1,10,qa 3aKnl04alOTC.R B sw­
.RBJleHHH Ha1-16onee onaCHblX y4aCTKOB H B npe,qOTBpaQeHHl-1 asap1,1A­
HblX CHTya1.11-1A. Ha OCHOBaHHH pe3yJlbTaTOB H3MepeHH.R paAHal.lHOHHOA 
o6cTaHOBKH B orpaHH4eHHOM 4"1CJle T04eK 3a 3a~HTOA ycTaHOBKl-1 ¢ 
H no ,qaHHblM pa6oT.' 7,201 CTPOHTC.R nepea.R MOAeJlb IA ijk I.Heo6xo­
A"1MOe KOJlH4eCTBO AaT4HKoB-MOHHTOPOB All.A npoee,qeHH.R Bbl4HCJleHHH 
no ¢opMyne /4/ He npeswwaeT 4 WT. 

BTopoA 3Tan xapaKTep1,13yeTC.R HaKonneHHeM 3KcnepHMeHTaJlbHblX 
AaHHblX 06 ycKop1-1Tene KaK HCT04HHKe H3Jly4eHH.R. Pea111,13yeTC.R npo­
MemyT04Ha.R Mo,qenb IA ijk I. 0nTHMH31-1pyeTc.R Kon1-14ecTBO KOHTponb­
HblX T04eK H MOHHTOpOB. 

TpeTHA 3Tan. 0KOH4aTeJlbHblA aw6op IA ijk L MaTp1-14w ow1-160K H 
pacnonomeHH.R cTa1.1110HapHwx AaT4HKOB CAKt. 3asepweH1-1e ocHOBHblX 
1,1ccne,qoBaHHA pa,q1-1a4HOHHOA o6cTaHOBKH H OTJlaAKH pa604HX npo­
rpaMM CHCTeMbl. 

B 3aKJ1104eHHe aBTopw 6naro,qap.RT B.T.CHAOposa 3a none3Hble 
3aMe4aHH.R 1-1 noMOQb B no,qroToBKe Hacio.RQeA pa6oTw. 
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