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Pa6oTa IIOCBSIIIleHa nposepKe JlHCIIepCHOHHbiX COOTHOIIIeHHA )lnsl 1T- p 

yrrpyroro pacceHHHH snepeJl. B Te~eHHe KaKoro-To speMeHH o6naCTb 9Hep

rHft nopHJlK8 HeCKOnbKHX faa 6yJleT, IIO-BHJlHMOMy, OIITHManbHOft JlnH npo

rpaMMbi nposepKH JlHCIIepCHOHHbiX COOTHOIIIeHHA, flpH 6onbiiiHX 9HeprHHX HMe

a1'CH ellle aHa~HTenbHbiA aaepreTH'IeCKHft HHTepsan, rile HaMepeHbi rronHbie 

tot 
ce~eHHH a rr± P 

~aCTH· aMIInHTYilbl 

HcnonbaosaaHe peaynbTaToB H3MepeHHft semecTBeHHoft 

yrrpyroro 17 P pacceHHHH IIpH 9HeprHHX Bbiiiie 10 faa 

II03BOnHeT ~epe3 JlOIIOnHHTenbHbie Bbl~HT8HHH CJlenaTb JlHCIIepCHOH'Iibie pac-

~~Tbl ReA n (0 °) JlnH 9HeprHft B H9CKOnbKO faa BeCbMa cna6o KpHTH~-

HbiMH K, Boo6me rOBOpH 1 HeH3B9CTHOMy IIOBe)leHHIO IIOnHbiX 

HHft IIpH 6onb11IHX 9HeprHHXo 

a tot 
rr±p ce~e-

BemecTBeHHaH ~aCTb aMnnHTYilbi ynpyroro rr p pacceHHHH orrpe-

)lenHnacb H3 o6pa6oTKH JlH~epeHUHanbHoro ce~eHHH B o6nacTH Manhlx aHa

-3 
:qeHHft KB8JlpaTa ~eTbipexMepHoro nepeJlaHHOrO HMIIynbCa - t"' 10 (faa/c), 

rile Ha6nJO)lanacb )leCTpyKTHBHaH HHTep¢epeHilHH KynOHOBCKOft H HJlepHoft 

aMIInHTYJlo 

ITpHBOJlHTCH peaynbT8Tbl H3MepeHHft IIpH 3,06 H 4,56 ras/c, BbiiiOnHeH...; 

HbiX B nB3 OHHH c IIOMOIIIbiO ycTaHOBKH H3 6ec¢HnbMOBbiX MarHHTOCTpHK

/1/ 
UHOHHbiX HCKpOBbiX K8Mep Ha nHHHH C 3BM, IIOJlp06HO OIIHC8HHOft B • 

CxeMa aKcrrepHMeHTa rroKaaaHa Ha pHc. 1, o6mHft BHJl ycTaHOBKH -

Ha pHc, 2. 

3 
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17 - M930Hbl C HMnynbCOM p = 4,56 (HnH 3,06) fsB/C H 6p/p •1%' 

naaanH Ha )KHJlKOBO.IlOPO.IlHYIO MHWeHb H2 • CnyqaH pacceHHHSI Ha yrnbi 

@ < 2IJ Mpa.ll H3M9pS!nHCb HCKpOBbiMH KaMepaMH 8Cl- 8C9 1 KOTOpb19 
a ~ V 

aanycKanHCb HMnyn~caMH COBna)leHJdl: C'I~T'IHKOB SuC loS li'C ~ 3 (ShSt, S ... 'J"'" 
~ . 

CUHHTHnnHUHOHHbi91 l5 I , C ll - I'a30Bbl9 JlH«<MtJep9HUHanbHbl9 qepeHKOBCKHe 

C'I~T'IHKH). C'I~T'IHKH s I H s 2 

na)laiOWHX Ha MHW9Hbt C'I~T'IHK 

Bbi.IlenHnH C9'19HH9 nyqKa 17 -M930HOB1 

~ 

C I Bbi.Il9nHn H3 nyqKa rut0Hbl1 Ha-

npaBneHHe JlBH)K9HHSI KOTOphlX COCT8BnSinO OTHOCHT9nbHO OCH C'I~T'IKK8 yron 

:;) ±. 1,5 Mpa.ll; C'I.~T'IHK S 8 

C'I~T'IHK aHTHCOBna)leHHft 15 2 

orpaHH'IHBan anepTypy pacceHHHH, a 

cny)I{Hn JlnSI no)laBneHHSI aanyCKOB OT 

HenpoBSaHMO.IleliCTBOBaBWHX nHOHOB. 

" .. 
IlpHMeHeHH9 C'I~T'IHKOB C I , C a 

x/ 
CKOpOCTb Ha6opa CTaTHCTHKH 

6onee qeM B 10 pas noBbiCHno 

Cny'laH ynpyroro pacceHHHSI Bbi.IlenHnHcb aHanHaoM pacceBHHhlX 

11 -MeaoHoB no H;vtnynbcy c noMOIDbiO MarHHTa M H HCKpOBbiX KaMep 

SC4-SC9. B Ka)KJloM JleCBTOM UHKne ycKopHTenB aanycK HCKpOBbiX KaMep . ,, ~ 

npoHasonHnCB no cxeMe (S 1C 1S2 )C2 S 4 • 3TOT pe)KHM sKcnoaHUHH noasonsm 

oT6HpaTb Te co6biTHB 1 B KOTOpbiX nHoH npoXOJlHn BCIO ycTaHOBKy. OH Hcnonb

aosancB JlnSI KOHTpOnSI s4l!fleKTKBHOCTH paoOTbl. HCKpOBbiX KaMep H Jln~ onpe-. 

)leneHHSI s!fl!fleKTHBHOCTH perHCTpaUHH ycT.aHOBKOft cnyqaeB ynpyroro pacce-

BHHB. B cneuuanbHOM pe)KHMe aanycKa HaMepBnacb s!fl!fleKTHBHOCTb s . 
8 

xx/ " 
no nnoma.llH H s4l!fleKTHBHOCTb C2 

KaK !flyHKUHSI yrna pacceSIHHSI nHOHa. 

x/ ~aKTOp nonasneHHSI aanyCKOB OT HenpoBSaHMOJleliOTBOBaBWHX nHOHOB 

- Kos4l!flHUHeHT oT6opa cocTaBnBn: K ~ 20 B SKcnoaHUHH npH 4,56 rsa/c; 

K = 13 B SKCn03HUHH npH 3,06 rsa/c, 

xx/ 
3!fl!fleKTHBHOCTb C'I~T'IHKa Sa, onpeaenBswaBCSI KaK c noMombiO 

HCKpOBbiX KaMep so· speMB ceaHca, TaK H o6bi'IHbiM cnoco6oM 

" N(C 1 S 1 S
2

S S) 
)<: 

4 ~ COCTaBnBna "" 99%. 
N(c

1 
S

1 
S 2 S 4 ) 

"a 
( 

6 

.,. 
r . 

IIIII •, 

~ 

nnH STOI'O aa MHW9HbiO ycTaHaBnHBanaCb CBHHUOBaSI nnaCTHHK 

5 CM. 3anycK HCKpOBbiX 
~ 

3 ,,c ~ 2 ' 

KaMep npOH3BO.IlHnCSI OT COBnaaeaHft C 

H B 3BM, KpoMe 06bi'IHOft HH!flOpMaUHH 0 KOOpJlHJ 

" TOpHft1 nocTynanH )laHHbie 0 cpa6aTbiBaHHH C
2 H S

8 

3KCn03HUHSI npoXO.IlHna no CXeM~: 

" 1) onpeaeneHHe s«<MPeKTHBHOCTH C2 H Sa 

2) o6ny'I9HHe nyCTOft MHW9HH
1 

3) o6ny'I9HHe MHW9HH C )I{HJlKHM BO.IlOpO.IlOM. 

3aTeM STOT UHKn nOBTOpS!nCH. nnHTenbHOCTb Ka)K)lOI'O UH 

nBna 3-4 qaca. AsToMaTH'IecKoe nepeKniO'IeHHe cxeMbi aanycK~ 

I'OBOpHnOCb BbiW91 HCnonb30BanOCb B pe)KHMBX 2) H 3), 

HH!flopMaUHSI o Ka)KJloM cpa6aTbiBaHHH HCKpOBbiX KaMep r 

B 38M B BH.Ile COpOKanSITHpaapSIJlHbiX enos. Yfa HHX 9 cnoB COJ 

!flopMaUHIO C HCKpOBbiX KaMep ( B Ka)I{JlOM cnoBe COJl9p)KHTCSI ll 

C 4-x KOOP.IlHHaTHbiX naT'IHKOB KaMepbi) 1 a 3 cnoBa - C'I~T MO .. 
(Sipi,S2), OTHOCSIIDHliCSI K JlaHHOMy cpa6aTbiBaHH,I0

0 
T,e, HH!flop 

KOnH'I9CTBe 17 -Me30HOB1 npoWe)lWHX qepea ycTaHOBKy ( 2 Ci 

Hbie o6 HHTeHCHBHOCTH ny'IKa 11- -MeaoHoB ( 1 cnoso). Xapa 

sKcnepHMeHTanbHOli ycTaHoBKH npHBeJleHbi B Ta6nuue 1. 

Ta6nuua 1 

1. XapaKTepHCTHKH ycTaHOBKH 

1.· HMnynbcHoe paapeweHue 

2. ¥rnoaoe paapeweHHe 

( p "" 4,56 fss/c; nycTaSI 

3. KonH'IeCTBO aemecTsa: 

a) KaMepa 

MHW9Hb) 

6) B03JlyX M9)KJly JlByMSI KaM epaMH 

-4 
4. TenecHbili yron 5•10 cTepaJl. 

5. fopHaoHTanbHbili yrnosoft aaxBaT 

6~ BepTHKanbHbili yrnosoli aaxsaT 

7. nuanaaoH HMnynbCOB 

7 



= 4,56 (HnH 8,06) faBle H ~/p •1%' 930Hbl e HMnynbeOM p 

*HaKoBoaopoaHyiD MHmeHb H2 • C ny'laH paceeHHHH aa yrnhi 

Mpaa H3MepHnHeb HeKpOBbiMH KaMepaMH SCl- SC9 0 KOT0pb19 
" v 

b HMnyn~;>eaMH eoBnaaeHKA e'I~T'IHKOB SuC 1 1 Sli,C ~ 8 (ShSs, S·.'a""' 
... 

HOHHbie, C 
1 

, C 
2 

- rasoBbie an<P<flepeHunanbHbie t~epeHKOBeKHe 

Cq~T'IHKH S I H S
2 

Bhiaensmn eeqeHHe nyqKa " -M930HOB0 

a MHlli9Hbi eq~T'IHK cl BbiaenHn H3 nyt~Ka IIHOHbi0 Ha-

aBH*9HHH KOTOpbiX eoeTaBnHnO OTHOeHTenbHO OCH C'I~T'IHKa yron 

Mpaa; eq~T'IHK S 3 orpaHH'IHBan anepTypy paceeHHHH, a 

THCOBnaaeHHA ell eny*Hn anH noaasneHHH sanycKoB OT 

oaeAeTBOBSBlliHX nHOHOB. 

" ... 
H9HHe C'I~T'IHKOB C I , C 2 

x/ 
a6opa CTSTHCTHKH 

6onee t~eM B 10 pas noBbienno 

H ynpyroro paeeeHHHH BbiaenHnHeb aHannsoM paeeeHHHbiX 

OB no H!-mynbey e nOMOllibiD MarHHTa . M H HCKpOBbiX KaMep 

Ka~OM aeeSITOM UHKne yeKOpHTenH sanyCK HeKpOBbiX KaMep 
. ,, ~ 

eSI no exeMe (S 1C 1S 2 )C2 S 4 • 3TOT pe*HM aKenosHUHH no3Bonsm 

e C06biTHSI 0 B KOTOpbiX nHOH npoxoaHn BeiD yeTaHOBKYo 0H Herronb-

Sl KOHTpOnSI a<fl<fleKTHBHOeTH pa60Tbl. HeKpOBbiX KaMep H anSI onpe-

9KTHBHOCTH perHCTpaUHH ycT.aHOBKOft enyt~aeB ynpyroro paeee-

pe*HMe sanyeKa H3MepS!naeb a<jl<fleKTHBHOeTb S 
8 

· 
... 

H a<fl<fleKTHBHOeTb C2 KaK <flyHKUHH yrna paeceHHHH nHOHao 

TOp noaaBneHHH sanyeKOB OT HenpOB3aHMoaeAOTBOBaBIDHX nHOHOB 
eHT oT6opa coeTaBnHn: K ~ 20 B aKenosHUHH npH 4,56 faBle; 

SKen03HUHH npH 3,06 faBle. 

<fleKTHBHOCTb C'I~T'IHKa S 3 , onpeaenHBlliaHeH KaK e noMOllibiD 
aMep eo· BpeMH ceaHca, TaK H o6bi'IHbiM enoco6oM 

I s,s2 s4 S3) 
1- , COeTaBnHna "' 99%. 
,s,s 2S 4) 

6 

... 

nnH aToro 38 MHlli9HbiD yeTaHaBnHBanaeb eBHHUOBaH nnaeTHHKa TOnlliHHOA 

5 eM. 3anyeK HeKpOBbiX KaMep npoH3BOaHneg OT COBnaaeHHA C'I~T'IHKOB ... 
3 1,C ~·2 , H B 3BM, KpoMe 06bi'IHOA HH<flopMaUHH 0 KOOpaHHaTaX TpaeK-

"' TOpHA1 noeTyrranH aaHHbJe 0 epa6aTb!BaHHH C
2 

H S 
8 

3KcnosHUHH npoxoaHna no cxeM~: 

" 1) onpeaeneHHe a<P<PeKTHBHOeTH C2 H Sa 

2) o6ny'leHHe nyCTOA MHlli9HH
1 

8) o6ny'leHne MHllieHH c *HaKHM · BoaopoaoM. 

3aTeM aTOT UHKn nOBTOpHneH. nnHTenbH·oeTb Ka*aoro UHKna COCTaB

nHna 3-4 'laca. ABTOMaTH'I9CKOe nepeKniD'I9HHe CX9Mbl sanycKa, 0 KOTOpOM 

rOBOpHnOCb BbJllie, HCnOnb30Banocb B pe*HMaX 2) H 8) • 

Ha<flopMaUHH o Ka~oM epa6aTbiBaHHH HCKpOBbiX KaMep nepeaasanacb 

B 3BM B BHae COpOKanSITHpa3pHaHbiX cnoB. J1s HHX 9 cnoB coaep*anH HH

<flopMaUHID C HeKpOBbiX KaMep ( B KS~OM cnoBe coaep*HTCH HH<flopMBUHH 

C 4-x KOOpaHHaTHbiX a&T'IHKOB KaMepbi), a 3 cnoBa - C'I~T MOHHTOpa .. 
( S ltC 1,S 2 ), OTHOCHlliHACH K aaHHOMy Cpa6aTbiBaHH,ID

0 
T.e. HH<flopMaUHID 0 

KOnHqeeTBe " -MesoHoB, npomeamHx qepes ycTaHoBKy ( 2 cnoBa), H aaH-

Hbie o6 HHTeHeHBHoeTH ny'IKa "- -Meso HoB ( 1 enoBo). XapaKTepncTHKH 

aKenepHMeHTanbHOii yeTaHOBKH npHBeaeHbl B Ta6nHue 1. 

Ta6nHua 1 

1. XapaKTepHCTHKH ycTaHOBKH 

1.· 11MnynbcHoe paapemeHHe 
2. ¥rnoBoe paspemeHne 

( p "" 4,56 faBle; nyeTaSI MHlli9Hb) 
3. KonH'IeeTBO BemeeTBa: 

a) KaMepa 

6) B03LlYX M9*LlY aByMSI KaM epaMH 
-4 4. TenecHbdi yron 5•10 eTepaa. 

5. fopH30HTanbHblA yrnoBoA saxBaT 
6~ BepTHKanbHbiA yrnoBoA saxBaT 
7. nnanasoH HMrrynbeOB 

'I 7 

2% 
0,6 Mpaa. 

-2 0,04 r•CM 

-2 0,1 r•cM 

:!:.22 Mpaa 
+22 Mpaa 
l-7 faB·c-1 



I. 

8. llnHHa MHW9HH -1 
9~ MHTeHeHBHOeTb nyqKa " -MeaoHoB 

-50 eM 
1·104. UHKno 

10. MaKeHManbHOe KonH'IeeTBO eo6biTHft, 
B 38M aa OllHif- UHKn yeKOpHTenSI -

nepellasaeMbiX 
100 

XapaKTepKeTRKH ReKpOBbiX KaMep 

1. PaaMepbr KaMep: a) 
6) 

SCl - SC7 
scs H SC9 

2 
200 X 200 MM 2 
480 X 480 MM 

2. BenK'IRHa npoMe*yTKa - 8 MM 
3. BpeMSI naMRTR KaMep laa yposae 50% a<l><l>eKTKBHoeTR) - 1,5MKeeK 

4. To'IHoeTb K3MepeHRSI KOpllRHaT ReKp - 0,3-t 0,4 MM 
5. MKHKManbaoe "'MepTsoe' speMH KaMep (KonR'IeeTBO npo6oes 

no 'eTapoMy' TpeKy He 6onee 8%) - 2,2 MeeK." 

· XapaKTepReTRKR perReTpHpyiOmeft annapaTypbi 

1. BpeMSI perReTpauHH OllHoro eo6biTRSI ( onpellensreTeSI MaKeKMan&aoft 
llnRHOft MarHRTOeTpHKUHOHHOft nHHHH) - 120 MKeeK~ 

2. EMKoeTb perHeTpHpyiOmeft annapaTypbi - 12 45-paapsrllHbix enos. 
3. CpellHeKBallpaTK'IH8SI OWH6Ka, BHOeKMaSI eReTeMOft perReTpaURH 

IIpH H3MepeHRH BpeMeHHbiX KHTepBanoB :!:, 0,16 MM. 

XapaKTepReTRKR nKHRK eBSI3H e B8CM-3M 

1. Pa6oqag qaeToTa nRHHR eBH3H - 10 

2. MRHHMan&aoe speMsr rrepella'IH 
OllHoro eopoKanHTRpaapHllHOro 

6 
RMmeeK 

enoaa - 50 MKeeK 

3. BpeMSI rrepella'IH OllHOro eo6br-
THSI B 38M { llB9HallU8T~ eopOK8IISI-
THpa3pS1llHbiX enos) - 1,21 MeeK. 

-1 

Pa6oTa 8BM B aKenepKMeHTe rrpoRexollRna enellyiOIUKM o6paaoM. 

BBOll opraHH30BaH B pe:lKHMe IIpepbiBaHHSI ITOll KOHTponeM ueHTpanbHOrO 

Bbl'i_KenRT9nSio 

8 eoeTaB MaTeMaTR'IeeKorb o6eerre'leHRSI 8~ BXOllHT HHTeprrpeTRpyiO-

masr eKeTeMa, opraHH3YIOIUaSI llHHaMR'IeeKyiO aarpy3Ky H rrepe3arpy3KY eTaH

ll8PTHbiX rrporpaMM eReTeMbi B !"!OMeHT e'i~Ta. B Ka'ieeTse Sl3biKa llnSI npor

paMMRposaHRSI aKerrepRM9HTa ReiiOnb30BaneSI Sl3biK eRMBOnR'IeeKoro KOllHPOB8HHSio 

8 

.,. 

Ul I :1~1¥. 

I 

~ 

MaTeMaTH'IeeKOe o6eerreqeHHe aKerrepHM9HTa eoeTOHT H3 

rrporpaMM. OepsaSI rpyrrrra o6eerre'IHBaeT pa6oTy B peanbHOM E 

pe:lKHMe Ha nHHHH e 8BM aKerrepHMeHTanbHOft yeTaHoBKH. B 

rpyiTITbl rrporpaMM BXOllHT IIpHeM llaHHbiX, o6pa6oTKa HX e U9lil 

rrpaBHnbHOeTH IIpHHHMaeMoft HH<j>OpMaUHH, rrpaBHnbHOeTH <jlyHKUHI 

seeft yeTaHOBKH H OTllenbHbiX ee qaeTeft H 3aiTHeb e06biTHft Ha 

neHTy llnSI rroene1ly10meft o6pa6oTKHo. B <I>YHKUHH sToft rpyrrrrbr n 

BXOllHT o6eeneqeHHe eBSI3H qenoBeKa e MaWHHOfto 

BTopag rpynna nporpaMM o6eene'IHBaeT o6pa6oTxy HaKon 

MaUHH. OporpaMMbi BTopoft rpynnbr opraHHaosaHbi TaK, 'ITO HM 

MO*HOeTb rrpOH3BOllHTb npellBapHT9~bHYIO o6pa60TKY (<j>HnbTpau 

TOft HH<j>OpMaUHH ( Beeft HnH ee qaeTH) TaK*e B pe:lKHMe "on-Jil 

TpeTbiO rpynny eoeTaBnSIIOT nporpaMMbr, o6eene'IHBSIOIUHe 

napaMeTpoB, xapaKT9pH3yiOIUHX yeTaHOBKy-, TaKHX, KaK TO'IHOeT 

KaMep, HX a<jl<j>eKTHBHOeTb H Tolle 

Pa6oTa 8BM B peanbHOM speMeHH npoHeXOllHT B MynbTHr 

pe*HMeo MawHHa HenonbayeTeSI npH aTOM llnSI OllHOro KOHKpeTJ 

pHMeHTa." MyllbTHnporpaMMHoeT& noasonsreT HaH6onee a<l><!>eKTHB 

llenSITb Bbi'IHenHTenbHYIO MOtUHOeTb 38M Me*llY nporpaMMaMH, 

IOIUHMH Bbl'IHeneHHe HnH o6pa60TKy T9X HnH HHbiX BenH'IHH llnSI 

Ta B eOOTBeTe~BHH e HX npHOpHTeTOM HnH Tpe6oBaHHeM onepa1 

noMomH ynpasnsr10meft nporpaMMbi ( executive program . 

B03MO*HOeTb pa60Tbl nporpaMM pa3HbiX npHOpRTeTOBo 

06pa6oTKa peayn&TaToB npoH3BOllHnaeb s llBa aTana. Opel 

o6pa6oTKa senaeb B pe*HMe 'on -line" B Ka'leeTBe nporpaMMbl 

npRopHTeTa. OpH aToM H3 seero MaTepRana oT6HpanHeb eny'laH 

e yrnoM 6on&we 4 Mpall, a TaK*e eoxpaHSinaeb HH<jlopMaURSI o 

oT6paKoBaHHbiX no paaHbiM npR'IRHaM. eo6brTRft. KpoMe aToro ne 

nKeb llaHHbie KOHTponbHbiX H3MepeHHft llnSI onpe!leneHHSI a<jl<jleKTI 
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-1 HH 
Tb rryqKa rr -Ma30HOS 

50 CM 
1·104. UHKno 

oa KOnH'!:aCTSO C06biTHii:, 

JlH¥ UHKn yCKOpHTanH -

rrapaaasaaMbiX 
- 100 

Map: a) 
6) 

KaMap 

SCl - SC7 
SC8 H SC9 

2 
200 X 200 MM

2 
480 X 480 MM 

poMa>KyTKa - 8 MM 
TH KaMap (Ha yposHa 50% a4J4>aKTHSHOCTH) - 1,5MKC9K 

3MapaHHH KOpJlHHaT HCKp - 0,3of 0,4 MM 
:oa .. MapTsoa' spaMH KaMap (KonH'l:aCTBO npo6oas 

y' TpaKy Ha 6onaa 8%) - 2,2 MCaK .. 

parHcTpHpyiOmall: anrrapaTypbi 

CTpaUHH OJlHOrO C06bJTHH ( onpaaenHaTCH MaKCHManhHOii: 

HHTOCTpHKUHOHHOli: nHHHH) - 120 MKCaK. 

rHcTpHpyiOmali: annapaTypbi - 12 45-paapHJlHbix enos. 
paTH'l:HaH OlliH6Ka1 SHOCHMaH CHCTaMOii: parHCTpaUHH 

HHH spaMaHHbiX HHTapsanos ±., 0,16 MMo 

:H nHHHH csHSH c E3CM-3M 

CTOTa nHHHH CSH3H 

oa spaMH napaaa'IH 
OKaiTHTHpaapHJlHOrO 

- 10
6 

HMmCaK 

- 50 MKCaK 

eaa'IH oaaoro co6r:.J
(asaHaauaT~ copoKanH-

,Jx enos) - 1,2 MCaK. 

-1 

S aKcnepHMaHTa npOHCXOJlHna cna.UyiOIIlHM o6p830Mo 

OSaH S pa>KHMa npapbiSaHHH ITOJl KOHTponaM uaHTpanhHOrO 

9M8TH'I9CKOrb o6ecne'l:eHHH 38M SXOJlHT HHTepnpaTHpyiO

HH3YIOIIlaH JlHHaMH'I9CKYIO aarpy3Ky H nepeaarpy3Ky CTaH

CHCT9Mbi S ~OM9HT C'I~Ta. 8 Ka'l:eCTS9 H3biKa JlnH npor

apHMaHTa HCITOnh30SanCH H3b!K CHMSOnH'I9CKOrO KOJlHpOSaHHHo 

8 

....,. 

MaTaMaTH'!:aCKOe o6acrra'l:aHHa aKcnapHMaHTa COCTOHT H3 TpaX rpynn 

nporpaMMo napaag rpynna o6acrra'l:HBaeT pa6oTy B paanhHOM apaMaHH B 

pa>KHMa aa nHHHH c 3BM aKcnapHMaHTanr:.aoll: ycTaHoBKH. B 4JyHKUHH aToll: 

rpyrrrrbJ nporpaMM SXOJlHT rrpHaM JlaHHbiX1 o6pa60TKa HX C U9Jih10 KOHTpOnH 

npaSHnhHOCTH npHHHMaeMoli: HH4JOpMaUHH1 npaSHnhHOCTH 4JyHKUHOHHpOSaHHH 

sceli: ycTaHOSKH H OTJlanbHbiX aa 'l:aCTali: H aarrHCb C06biTHii: Ha MarHHTHYID 

nanTy anH nocneayiOmall: o6pa6oTKH. · B «<>YHKUHH aToll: rpynrrbi nporpaMM 

SXOJlHT o6acnaqeHH9 CSH3H 'l:anoseKa C MalliHHOii:. 

BTopaH rpynna nporpaMM o6acne'l:HsaeT o6pa6oTxy HaKonnenHoli: HHcl>op

MaUHH. nporpaMMbl STOpoli: rpyrriTbl opraHH30SaHbl TaK, 'ITO HMaaTCH S03-

MO>KHOCTh rrpOH3SOJlHTb npeasapHT9~hHYIO o6pa60TKY ( 4JHnhTpauHIO) rrpHIIH

TOii: HH4JOpMaUHH ( sceli: HnH ea '18CTH) TaK>Ka S pa>KHMa "on-line': 

TpaTr:.IO rpynny cocTasnHIOT nporpaMMbi1 o6ecna'l:HSaiOmlfe onpeaenanHe 

napaMaTpOS1 xapaKTapH3YIOIIlHX ycTaHOSKYt TaKHX1 KaK TO'IHOCTh HCKpOSbiX 

KaMap 1 HX a4J4JaKTHSHOCTb H Tolle 

Pa6oTa 3BM s paanr:.HoM apaMaHH npoHCXOJlHT s Mynr:.THnporpaMMHOM 

pa>KHMa. MalliHHa HCrronr:.ayeTCH rrpH aTOM JlnH OJlHOro KOHKpaTHOrO aKCrra

pHM9HTa. · Mynr:.THnporpaMMHOCTh noasonHaT naH6onae a<Pcl>aKTHBHO pacnpa

aenHTh Sbl'IHCnHTanhHYIO MOIUHOCTb 38M Ma>KJlY nporpaMMaMH1 o6ecrra'l:HSa-

10IIlHMH Sbl'IHCnaHHa HnH o6pa60TKY TaX HnH HHbiX sanH'IHH JlnH SKCrrapHMaH

Ta S COOTSaTCTSHH C HX rrpHOpHTaTOM HnH Tpa6osaHHaM onepaTopa. npH 

noMOIIlH ynpasnHIOIIlali: nporpaMMbi ( executive pi'Qgram . 

S03MO>KHOCTb pa60Tbl nporpaMM pa3Hb!X rrpHOpHTaTOSo 

) peanHaosana 

06pa6oTKa paaynhTaTOS rrpOH3SOJlHnach S JlSa aTana. npaJlsapHTanhHaH 

o6pa6oTKa senacr:. s pe>KHMa 'on -line" s Ka'l:acTse nporpaMMbi TpeTr:.ero 

npHopHTeTa. np~~: aToM Ha scero MaTepHana oT6HpanHcr:. cny'laH pacceHHHH 

C yrnOM 6onr:.me 4 Mpaa, a TaK>Ke COXpaHHnacr:. HH4JOpMaUHH 0 KOnH'I9CTS9 

oT6paKosaHHbiX no paaHbiM npH'IHHaM co6biTHII:. KpoMe aToro nepepa6aTbiBa

nHcr:. JlaHHbl9 KOHTpOnhHbiX H3MepeHHii: JlnH onpeaeneHHH a4J4JeKTHSHOCTH CHC-

;, 9 



TeMbl KaMep H C"'~T"'HKOB C2 H 8 3 • Tiepepa60T8HH8SI HH!j>OpMaUHSI aanH-

CbiBanacb Ha Mn. 
Ba>KHbiM MOMeHTOM SIBnBnoc~ onpeJleneHHe c JlOCTaTo"'HOA cTeneHbiO 

( ~( 
TO"'HOCTH : 1%) s!jl!j>eKTHBHOCTH YCTSHOBKH K perHCTp8UHH 

( 

OJlHOTpeKOBbiX C06biTHAo l1cTO"'HHK8MH Hes4>4>eKTHBHOCTH KaMep C"'HTanHcb: 

a) OTCyTCTBHe HCKp B KaMepe - 2•3%; 

6) HanH"'He B KSMepe 6onee O~HOA: UCKpbi (aaBUCUT OT UHTeHCUBHOCTH 

nyqxa) - 5• 15%; 

B) npo6oA no C~eJly npeJlbiJlyllieA: UCKpbl ( 38BUCHT OT BpeMeHU 6nOKU-

pOBKH cucTeMbi aanycxa) - 3% (npu T 
6

n = 4 MeeK). EbmH 

npoBeJl9Hbl UCCneJlOBSHHSI 38BHCUMOCTU s!jl!j>eKTUBHOCTU K8Mep OT paanU"'HblX 

!jlaKTOpOB: UH~eHCUBHOCTU ny"'K8 0 KOOpJlUH8X TO"'KU fl0fl8Jl8HUSI TpeKa B K8Me

py, ,paCC.TOSIHUSI "18CTUUbl OT U9HTpa ny"'K8 0 KOs4>4>UUUeHT8 OT6opa CUCTeMbl 

aanycKa, "'UCna "18CTUU 0 npollieJllliUX "'epea ycTaHOBKY C MOMeHT8 CHSITHSI 

6nOKUpOBKU JlO aanycKa yCT8HOBKU ( CMo pUCo 3, 4,5,6) • 

3aBUCUMOCTb s4>!jleKTUBHOCTU KaMepbl OT KOOpJlUH8Tbl "18CTHUbl ( U O'f 

paCCTOSIHUSI "18CTUUbl .QT ueHTpa ny"'Ka) OTCyTCTByeT B np·eJlenaX OlliU60K 

U3MepeHUA ( .. 1%) o 

3aBUCUMOCTb s!j>!j>eKTUBHOCTU KaMep 1-ro 6noKa OT UHTeHCUBHOCTU 

( CMo pUCo 4) CBSI38H8 K8K C KOH9"1Hb!M BpeMeHeM naMSITU UCKpOBbiX K8Mep 

-6 ) . 
"'· 1,5•,10 ceK , T8K U C HeOJlHOpOJlHOCTbiO UHT9HCUBHOCTU ny"'K8 BO 

BpeMSI c6poca npOTOHOB H8 MUilieHb ( T "' 0,5 ceK) o 

3aBUCUMOCTb s!j>!j>eKTUBHOCTU KaMep 1-ro 6noKa OT Kos!jl!j>uuueHTa 

OT6opa CUCTeMbl aanyCKa, npUB9Jle.HH8SI Ha puc. 5, 06'bSICHSI9TCSI Bp9M9HHOH 

CTpyKTypoA: UHTeHCUBHOCTU flUOHHOro ny"'K8 0 CBSI38HHOH C HepaBHOMepHOCTbiO 

"c6poca" npOTOHOB H8 BHyTpeHHIOIO MUili9Hb yCKOpHTenSio Tipu 6onblliUX 

3H8"1eHUSIX Kos4>4>uuueHT8 OT6opa aanycK UCKpOBbiX K8Mep JlnSI 3H8"1UTenbHOH 

JlOnU C06b!TUH npOUCXOJlUT npu flOSIBneHUU 'naKeTa" "18CTUU, KOrJla MrHO-

BeHH8SI UHTeHCUBHOCTb 3H8"1UTenbHO npeBbiiliaeT cpeJlHIOIOo 

10 

--

ff"/.) 

• 

oo 50 

Puc. 3. 3asucuMoCTb 91jJ!j>eKTUBHocTu KaMepbi SC -7 OT KOC 

Ez(y.) 

\\/+tt 50 
1{1 

8 16 21J 32 '10 :J {fiCA. eg_) 

Puc. 4. 3aeucuMoCTb a!j>!jleKTUBHocTu 1 rpynnbi KaMep oT uH 

MaKCUManbH8SI UHT9HCUBHOCTb COOTB9TCTByeT nOTOK~ 
H(/B sa· UUKn. 
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TqHKOB C 2 H S a • flepepa60TBJIH8SI HJJ!jlopMaUHSI 38ITH-

eHTOM BBnBnoc~ onpeaeneHHe c aocTaToqHoA cTeneHbro 

;,; 1%) a!jl!jleKTHBHOCTH YCTBHOBKH K pei'HCTpBil·HH 

.JTHi!:o J1CTOqHHK8MH He~eKTHBHOCTH K8Mep CqHT8nHCb: 

e HCK.p B K8Mepe - 2 .. 3%; 

K8Mepe 6onee O~HOi!: HCKpbl (aaBHCHT OT HHTeHCHBHOCTH 

5 .. 15%; 

Ci!eay npeahiaymei!: HCKpbl ( 38BHCHT OT BpeMeJIH 6nOKH-

T8Mhl aanycKa) - 3% (npH T 
6

n • 4 MeeK). EhmH 

B8HHSI 38BHCHMOCTH a!jl!jleKTHBHOCTH K8Mep OT paanHqHhJX 

rryqKa 1 KOopaHH8!1' TQ.qKH rronaaaHHSI TpeKa B KBMe

THUhl OT ueHTpa nyqKa 1 KO~HUHeHTa OT6opa CHCT8Mbi 

rrpomeamHX qepea YCT8HOBKY C MOM8HT8 CHSITHSI 

CK8 ycTaHOBKH ( CM. pH Co 3, 4 1 5 1 6) • 

a#eKTHBHOCTH K8M8pbi OT KOopaHH8Tbl qaCTHUhl ( H OT 

I .QT U8HTpa rryqKa) OTCyTCTByeT B rrpeaenax OlliH60K 

) . 
a!jl!jleKTHBHOCTH K8Mep 1-ro 6nOK8 OT HHT8HCHBHOCTH 

Ha K8K C KOHeqHh!M BpeMeHeM IT8MSITH HCKpOBhiX KaMep 

1 T8K H C HeoaHopoaHOCTbiD HHT8HCHBHOCTH rryqKa BO 

OHOB Ha MHllieHb ( r .. D,5 ceK). 

a!jl!jleKTHBHOCTH KaMep 1-ro 6noKa OT Koa<fl!j1HUH8HT8 

rrycKa 1 ITpHBeae.HH8SI Ha pHCo 5, 06'hSICHSI8TCSI BpeMeHHOi!: 

BHOCTH ITHOHHOI'O rryqKa 1 CBSI38HHOi!: C H8p8BHOM8pHOCTbiD 

Ha BHyTp8HHIDID MHlli8Hb yCKOpHTenSio flpH 6onblliHX 

8HT8 OT6opa 38ITYCK HCKpOBb!X K8M8p anSI 3HaqHT8nbHOi!: 

XOaHT ITpH fiOSIBneHHH 'rraKeTa' qacTHU1 Koraa MI'HO

Tb 3H8qHTenbHO ITp8Bbllli88T CpeaHIDIDo 

10 

.... 

f(ejJ, 

oo so J.DO 'J Hll 

PHCo 3. 3aBHCHMOCTb a<jJ!jleKTHBHOCTH KaMe ph! SC -7 OT KOopaHHBThl y. 

E.z(Y.) 

t 

50• \ Htt 
'tl Jt 

8 16 2'1 32 '10 :1 {gtA. egJ 

PHc. 4. 3aBHCHMOCTb a!jl!jleKTHBHOCTH 1 rpyiTITbJ K8Mep OT HHT8HCHBHOCTHo 

MaKCHM8nbH8SI HHT8HCHBHOCTb COOTB8TCTByeT fiOTOKY 1,5 • 104 ITHO
H(/B aer UHKn. 

, 
11 
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Et 

/( 

10 11D, 

Puc. 5. 3aBHCHMOCT& ~eKTHBHOCTH KaMep oT KO~~HuHeHTa oT6opa CHCTe

Mbi 3anycKa ( onpe.aeneaa s cneuuan&HOM aKcnepHMe.HTe). 3.aec&: 

£ 1 - ~eKTHBHOCT& I -oil: rpynnbi HCKpOBbiX KaMep ( Tpe6osanHc& 

O.llHOHCKp0Bbl9 cpa6aTbiB8HHSI BC9X 3-x KaMep) i ( (I •I - 91j$eK

THBHOCT& 0 -ot!: H ID -ell: rpynn, npH ybnoBHH d~~%aTbiB8HHSI 
I -oA rpynnbi ( Tpe6osanoc& O.llHOHCKposoe cpa6aTbiBaHHe xoTH 6bi 

O.llHOt!: KaMepbi Ul -et!: rpynnbl H O.llHOHCKpOBOe cpa6aTbiB8HHe XOTSI 

6bi 3 -X H3 4-x KaMep 0 -oil: rpynnbl)o npH ~6pa6oTK9 9KCnepH

M9HTan&HOrO MaTepHana ciT69p co6biTHA nposo.aHnca c .aononHH

Ten&HbiMH ycnOBHSIMH ( CM, T9KCT) o 
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PHc. 6. 3aBHCHMOCT& ~~eKTHBHOCTH KaMep I -oil: rpynnhi oT 'I 

(n); npOlll9.1llliHX '19p93 ycTaHOBKY 38 speMH C MOM9HT 

6nOKHpOBKH .llO 3anycKa ycTaHOBKHo 

npH H3M9p9HHSIX ~~9KTHBHOCTH CHCT9Mbl no 3anycKaM 0' 
,, " 

npOlll9.1llliHX BCIO ycTaHOBKY ( COBll8.1l9HHSI 8 I C I 8 2 C2 8 4 ) , yCl 

.aenHIOUIH9 pa6oTy HCKpoBbiX KaMep, JIOmKHbl 6biT& T8KHMH >Ke,. 

6op6! CT8THCTHKH HCCnenyeMbiX O.llHOTp9KOBbiX C06biTHA ynpyror 

HHSio 

nepeKniO'I9HH9 Ha pe>KHM KOHTpOnH ~9KTHBHOCTH CHCT9~ 

.ll9CSITOM UHKne o6ecne'IHBano O.llHH8KOBbl9 B Cpe.aHeM ycnOBHSI 

CHBHOCTH B pa60'IHX H KOHTpOn&HbiX 3anycKaX, a T8K>K9 ll03B0Jl 

'IHT& H9KOppeKTHOCT&, CBSI38HHYIO C Me.aneHHbiM H3·M9H9HH9M 91 

H3-38 T8KHX ~aKTOpos, KaK, aanpHMep, npo.ays KaMep. npH 9TO 

C'I~T-'IHKa 84 , nepeKpb!B8101U9rO '18CT& nyqKa, llO.Il6HpanHC& T 

30M, 'IT06bi TeMn 3anyCKOB B pe>KHM9 KOHrponH H B pa6o'IHX Y 

6bin O.llHH8KOBbiM B npe.aenax '" 5%. 
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10 il. 

(tz.t) 
fl. 

Er 

K 

Tb ~eKTHBHOCTH KaMep OT KO~~HUH9HTa OT6opa CHCTe

. a ( onpeaeneHa a cneuHan&HOM sKcnepHMe.HTe). 3aec&: 

eKTHBHOCT& I -oft rpynnbi HCKpOBbiX KaMep ( Tpe6oaanHc& 

Bbie cpa6aTbiBaHHH scex 3-x KaMep); £ fi •I - s~eK-
U -oft H IU -eft rpynn. npH ycnoBHH dbJ%aTbiBaRHH 

ipynnbi ( Tpe6oBanoc& O.!lHOHCKpOBOe cpa6aTbiBaHHe XOTR 6bi 

epbi Uf -eft rpynnbl H O.!lHOHCKpOBOe Cpa6aTbiBaHHe XOTSI 

4-x KaMep fi -oft rpynnbi)o npH ~6pa60TKe 9KCnepH-

ro MaTepHana OT6«]p co6biTHA nposoaHJICH c aononHH

ycnoBHHMH ( CMo TeKCT) • 

12 
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051 4 i i2 16 io 2'4 2's 32 J6 • 

PHc. 6. 3aBHCHMOCT& ~~eKTHBHOCTH KaMep I -oft rpynnbi oT 'IHcna qacTHij 

(n); npOlll9.!llliHX qepea ycTa.HOBKY a a speMSI C MOM9HTa CHSITHSI 

6noKHpOBKH .!lO aanycKa ycTaROBKHo 

npH H3MepeHHSIX ~~KTHBHOCTH CHCT9Mbl no aanycKaM OT 'laCTHU 0 ,, .. 
npOlll9.1llliHX BCIO ycTaHOBKy ( COBna,lleHHSI 8 I C I 8 2 C2 8 4 ) 0 yC1IOBHSI 0 onpe-

.llenHIOIIlH9 pa6oTy HCKpoBbiX KaMep, .!lOn>KHbl 6biTb TaKHMH >Ke,. KaK npH Ra-

60p61 CTaTHCTHKH HCCneayeMbiX O.llHOTpeKOBbiX C06biTHft ynpyroro pacCeSI-

HHSio 

nepeKJIIO'I9.HHe .Ha pe>KHM KOHTpOJISI ~eKTHBHOCTH CHCT9Mbl B Ka>K,IlOM 

.!l9CSITOM UHKJie o6ecne'IHBano O.llH.HaKOBble B CpeaHeM ycnOBHSI no HHTe.H

CHBHOCTH B pa60'IHX H KOHTpon&HbiX aanycKaX, a TaK>Ke n03BOnsi1IO HCKJIIO

'IHT& .119KOppeKTHOCT&0 CBSI3aHHyiO C M9.!l119HllbiM H3 M9H9HH9M ~~eKTHBHOCTH 

~3-3a TaKHX ~aKTOpOB0 KaK, RanpHMep, npoays KaMep. npH 9TOM pa3M9pbl 

C'I(!T-'IHKa 84 , nepeKpb!B8IOIIlero 'laCT& nyqKa, noa6HpaJIHC& TaKHM o6pa-

30M0 'IT06bi TeMn aanyCKOB B pe>KHMe KOHTpOJISI H B pa6o'IHX ycnoBHSIX 

6bm oaHRaKOBbiM B npeaenax • 5%. 

~ 13 
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! ' 

Hano)KeHHe Tpe6oaaHHSI, 'IT06bi eo6biTHe o6pa6aTbiBanoeb TonbKo B 

cnyqae HlleanhHoro epa6aTbiBaHHSI aeex KaMep S C - ( 1-3), I -oA rpyn-

nhi ( llO MHIJJeHH H 2 ) , npaKTH'IeCKH ysTpaHHno saBHeHMOCTb :3!jlcf!eKTHBHoeTH 

II H III rpynn OT HHTeHeHBHOeTH ny'JKB H OT Koa$$HUHeHT8 OT6opa 

eHeTeMbi sanyeKa (eM, pHe, 5), 

llnSl II H III rpynn HeKpOBbiX KBMep C'IHTanoeb llOeTBTOYHbiM 

epa6aTbiBBHHSI mo6biX 3-x KaMep Bo II rpynne H XOTSI 6bi OllHOii KBMepbi 

B III rpynne npH yenoBHH, 'ITO B BepTHKanhHoA nnoeKoCTH zy KOOPllHHa

Tbi HCKp ne)KBT HB OllHOft npSIMOft, EenH HH$OpMBUHSI 0 KOOPllHH8TBX OllHO

HeKpOBbiX epa6aTbiBBHHA He nosaonSlna npoaeeTH qepes II rpynny KaMep 

npSIMyro e XOpOIJJHM 3HB'IeHHeM )( 
2 HnH no OJlHOA HeKpe 6bJnO TOnbKO 

B 2-X KaMe paX, npoBOllHneSI 8H8nH3 2-HeKpOBbiX epa68TbiB8HHft B OeT8BIJJHXeSI 

KaMepax STOii rpynnbio 0T6HpaneSI B8pH8HT npoBe)leHHSI npSIMOft qepe3 KO-

OpllHH8Tbi HCKp K8Mep fl rpynnbi 1 HMeiDIUHA H8HMeHblllee. 3H8'1eHHe 2 
)( 

( npH ycnOBHH 1 'ITO STO 3H8'1eHHe He npeBbiiJJano BenH'IHHbi
0 

38Jl8HHOit KpH

TepHSIMH OT6opa), 

nepeonpe)leneHHe no KOnH'IeCTBy KaMep BO II H III rpynnax 
( ,J 

o6ecne'IHnO BbieOKYID :3!jlcf!eKTHBHOCTb eHeTeMbi £ I = 93%, 8$$eK-
II, III 

THBHOCTb I -oft rpynnbi KaMep £I onpellenSlnacb no Bceft eTaTHCTHKe 

6 (I =ol 
pa6oqero MaTepHana ( "' 0,5•10 sanycKoB), BenH'IHHa £II, III H3MepSI-

nacb no KOHTponhHOMy MaTepHany, KaK OTMeYanoeb BbiiJJe, yenoBHSI p~6o

Tbi K8Mep B pa6o'JeM H KOHTpOnhHOM (sanycK B K8)1{JlOM 10-M UHKne OT 
,, " 

eoBna)leHHA S l C l S 2 C 2 S 4 ) pe)KHMaX 6b!~H OllHH8KOBbiMH
1 

nOSTOMy 

norpeiJJHOeTH B onpeJleneHHH acf!cf!eKTHBHOeTH ( 8 £ ,., 0,2%) onpeJlenSIIDT

CSI eyMM8pHOii CT8THeTHKOii, 06IU8SI :3!jlcf!eKTHBHOeTb cneKTpOMeTpa e HCKpo-

Bb!MH K8M8p8MH £ "'(I 
( "'l 

f I 
II • IJJ HenonhsoBanaeb npH onpelleneHHH 

a6eonroTHbiX BenH'IHH nonepeqaoro ce'ISHHSI 77 p B38HMOJleiicTBHSI, DoTOK 

nHOHOB qepe3 MHIJJeHb1 KOnH'IeeTBO ~llep BOllOp0Jl8 B MHIJJeHH
1 

nonpaBKa 

( ~ 10%) H8 nornomeHHe H pacna)l ITHOHOB H8 Tpaeee OT MHIJJeHH llO ITO-

14 

--

. x/ 
enellHeft HeKpOBOft K8Mepb! :3!jlcf!eKTHBHOeTH eq~T'IHKOB 

6bJnH OITpe)leneHbi C TO'IHOCTbiD 0,2 - 0,3%, 

06IU8SI ITOrpeiJJHOeTb, eBSI38HH8SI e STHMH $aKTOp8MH 1 ITO 

K8M 0 eocTaBnSieT .., 1%, llnSI KOHTpOnSI TO'IHOCTH H3MepeHHA al 

sHa'leHHft aenH'IHH noiTepe'IHbiX ee'JeHHft , 6bmo oiTpeJlen~H·o ITo, 
tot 

HHe U 
17 -p 

ITO 'IBCTH MaTepHana, ITOny'leHHOrO ITpH BbiKniD'II 

-1 
'IHKe 8 3 • DpH o6oHx HMnynbeax 3,06 H 4,56 raB,e H3Mepea• 

3H8'1eHHSI 3,06 8 0 6 4,06 0 8 
U tot = 32, :t_ 1 MB H U tot = 29,2;!:. 1 M6 l 

eyroTeSI e OITy6nHKOB8HHb!MH llBHHb!MH 
/4/ 

DporpaMMa OKOH'IaTenbHoft o6pa6oTKH Benaeb B "off--line 

Me. Co6biTHSI e aaftlleHHbiMH sHa'JeHHSIMH yrna paeceSIHHSI, HMIT: 

llHH8T TO'IKH B38HMOJlefteTBHSI H HeKOTOpb!MH JlpyrHMH ITapaMeT] 

panHCb ITO OITpelleneHHbiM KpHTepHSIM (3TH )Ke KpHTepHH 0 eeTeC 

HHM8nHCb BO BHHM8HHe ITpH onpeJleneHHH acfJcf!eKTHBHOeTH. eiTel 

H ITOITpaBKH aa ITornomeHHe H paeiTall ITHOHoB). 

Ka)KJlOMY eo6btTHro c aaftlleHHbiMH sHa'le-HHSIMH yrna paee4 

H HMnyn~:>ea p ITpHrrHebiBaneSI Bee, KOTOpbtft oiTpellenSlneSl re4 

yeTaHOBKH, llnSI K8)KJlOrO HHTepBana ~9 I eTpOHnHeb rHCTOr}: 

p llnSl ITOnHoft H ITyeToft MHIJJeHH, B paeiTpeJleneHHSIX ITO HMIT 

6nrollaneSl ITHK yiTpyroro paeC8SIHHSI H8 BOllOpOJle HnH eTeHK8X ~ 

B03JlyXe B TOft )Ke IT03HUHH ( p =p ) ,'ITO H llnSl H8p€ 
max 0 

ITepBH'IHOrO ITy'IK8 (eM, pHe, 7), <l>oH OT CTeHOK H B03llyXa e04 

( 20-30 ) % acfJcf!eKTa Ha BOJlOpOJle ( Henonb30Banaeb MHIJ!eHb e TC 

eaHOBb!MH eTeHK8MH), llnSl M8nbiX 3H8'1eHHft 9 I < 9 npe,O:, B 4 
- 17--.p. 

p IT pH HMITynbeax, M8HblliHX p 
0 

HB6nrollaneSl lliHpOKH ft HE 

ITHK1 eBSI38HHbiH C 77 _. p. paeiT8ll8MH B paftoHe MHllleHH, 8cf!cf!e 

x/ 
DoiTpaBKa, eBSI38HHaSI e ITornoiUeHHeM H paenallOM pace 

HOB Ha Tpaece H 2 -SC9 , onpellenSlnaeb B eiTeuHanbHOM SKene 

ITyeToft MHIJJeHbiD1 B KOTOpOM pa60'JHe sanyeKH HCKpOBbiX KaMe) 

nHCb OT MOHHTVJ8 ( S l C I 8 2 "'M) 1 8 KOHTpOnbHb!e 1 K8K 06bl'l 

eOBIT8JleHHft (MC 2 S 4 ). 

15 
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HHe Tpe6oaaHHSI 0 'IT06bi eo6b!THe o6pa6aTbiBanoeb TOJ!bKO B 

n&aoro epa6aTbiBaHHSI aeex KaMep S C - ( 1-3), I -ol!: rpyn-

eaH H ) , npaKTM'IeeKM ysTpaHMno aaaMeHMOeTb a<f><j>eKTHBHoeTM 
2 

rpynn OT JiiHTeHelfBHOeTJil IIy'IKa If OT Koa<i><!>MUJileHTa OT6opa 

rryeKa (eM. pMe. 5) o 

M III rpyrrn JileKpOBbiX KaMep e'IJi!Tanoeb JlOeTaTO'!IHbiM 

Sl mo6biX 3-x KaMep so II rpyrrrre If XOTSI 6bi OJlHOJ!: KaMepb! 

e rrpM yenoBMM, 'ITO B aepTHKan&Hol!: nnoeKoeTM zy KOOpJlHHa

aT aa OJlHOJ!: rrpHMoA. EenH MH<j>opMaUJiiSI o KoopJlHHaTax OJlHO-

a6aTbiBaHMA ae rroasonSina rrpoaeeTH qepea II rpyrrrry KaMep 

oporuMM aaaqeaMeM x 2 MJ!H rro OJlHOJ!: MeKpe Obmo Ton&Ko 

aX, IIpOBOJllfJ!eSI 8HaJ!Jil3 2-HeKpOBbiX epa6aTbiBaHHJ!: B OCTaBlliHXCSI 

A rpyiiiiblo 0T6HpanCSI aapHaHT rrpoBeJleHHSI IIpSIMOJ!: qepea KO-

Kp KaMep fl rpyrrnhi 0 HMe IOUlJiiJ!: HaHMeHblliee, 3H8 'leHHe 
2 

X 

9TO 3H8'1eHHe He IIpeBbilliaJ!O BeJ!H'IHHbi, aa}laHHOJ!: KpH-

opa). 

peJleneHHe IIO KOJ!H'IeCTBY KaMep BO ll M III rpyrrrrax 
( ,J 

BbiCOKYIO a<f><j>eKTHBHOeTb CHCTeMbi c I "" 93%. 3<1><!>eK-
II, III 

-ol!: rpyrrrrhi KaMep c I orrpeJlenSinae& rro see A eTaTMCTHKe 
6 ( .. , 

TepMana ( "' 0, 5•10 aarryeKOB). BenH'IHHa c 
11 

~ 
111 

H3MepS1-

Tpon&HOMy MaTepHany. KaK OTMe'!lanoc& Bbirue, ycnoBHSI p~6o

pa6o'leM If KOHTpOJ!bHOM (aarryeK B Ka~OM 10-M UHKJ!e OT 
" .. slcls2c2s4 ) pe*HMax Obinlf OJlHHaKOBbiMif, rroaToMy 

B OIIpeJleneHHR a<j><j>eKTHBHOeTH ( 8 E "' 0,2%) OIIpe}leJ!SIIOT-

H eTaTHeTJiiKOHe 06mag a<i><j>eKTHBHOCTb CIIeKTpOMeTpa C HeKpo-

8MH f "'f 
I 

( "'l 
f I 

II, III Mcrron&aoaanacb rrpH onpeJleneHHH 

senM"!HH rrorrepeqaoro ce'leHHSI rr p B38JiiMOJlel!:cTBHSio IToToK 

13 MHllieHb 0 KOJ!H'IeeTBO ·SIJlep BOilOPOJla B MHllieHJi1
1 

IIOIIpaBKa 

a rrornorneaHe If paena}l IIHOHOB aa Tpacee OT MHllieHH no rro-

14 

~· 

cneJlHel!: HCKPOBOA 
x/ 

KaMep&I a<i><j>eKTHBHOCTH e'I~T'IHKOB s 8 H C 2 

6bJJIH OIIpe}leneHbl C TO'IHOCTbiO 0,2 - 0,3%. 

06mag norpelliHOeTb, CBSI3aHHaSI e 9THMH <j>aKTopaMH 0 no H8lliHM OUeH-

KaM, COeTaBnSieT "' 1% • .llnSI KOHTpOJ!SI TO'IHOCTH H3MepeHRJ!: aOCOJ!IOTHbiX 

aaa'leHHA aenR'IHH rrorrepe'IHbiX ee'leHHA ' ObiJIO onpenen~Ho rronaoe ceqe-
tot 

IIO qaeTJil MaTepHana, IIOJ!y'leHHOI'O IIpH BbiKJ!IO'IeHHOM C'I~T-
-1 

HHe a TT -P 

'IHKe S
3 

, IT pH oooHx HMnyn&eax 3,06 H 4,56 ras.c uaMepeHHbJe aaMH 

3Ha'leHHSI a :~~ 6 
= 32,8:t_0,6 MB H a t:~06 = 29,2:t_0,8 MO xoporuo corna-

/4/ 
ey10TeSI C orry6nHKOB8HHblMH Jl8HHbiMH 

ITporpaMMa OKOH'IaTen&aol!: o6pa6oTKH aenac& B "off.- line " pe}KH-

Me. Co6biTHSI c aal!:JleHHbiMH aaa'leHHSIMH yrna paeeeSIHHSI, HMrryn&ca, Koop

llHHaT TO'IKH BaaHMOJleJ!:eTBHSI If HeKOTOphlMH JlpyrHMH rrapaMeTpSMH OTOH

panHCb IIO OIIpeJleneHHbiM KpHTepHSIM (9TH }Ke KpHTepHH 1 eeTeeTBeHH0 1 IIpH-

HHM8J!Heb BO BHHMaHHe npH orrpeJleneHHH a<i><j>eKTHBHOeTH erreKTpOMeTpa 

H norrpaBKH aa nornomeaHe H pacrraJl IIHoaos). 

Ka*noMy 

If HMrryn&ea p 

eo6biTHIO C Hal!:neHHbiMH 3Ha'leHHSIMH yrna paceeSIHHSI (M) 

IIpHIIHCbiBSJ!eSI Bee, KOTOpbiJ!: orrpenenSIJ!CSI reoMeTpHeJ!: 

ycTaHOBKH. .llnSI K8}1{Jl0I'O HHTepaana ~(M) I CTpOHJ!HCb I'HCTOI'paMMbl IIO 

p nng nonaol!: H nyeTol!: MHrueaH. B paerrpeJleneHHSIX no HMrryn&cy aa-

6niOJlaneg IIHK ynpyroro paeceSIHHSI aa aonopone Mnlf eTeHKax MHllieHH H 

B03JlyXe B TOll: }Ke II03HUHH ( p =p ) 0 '1TO H JlJISI HepaeceSIHHOI'O 
max 0 

rrepBH'IHOI'O IIY'IKS (eMo pRe. 7). ~OH OT eTeHOK H B03JlyXa eOCT8BJ!SIJl 

( 20-3C ) % a<i><j>eKTa Ha BOilOPOJle ( HenOJ!b30Banaeb MHllleHb C TOHKHMH naB

CaHOBbiMH CTeHKaMH) • .llJISI MaJ!biX 3Ha'leHHlt (M) I < (M) rrpeJi. B erreKTpax 
- 17-> l'-

p rrpH HMrryn&eax, MeHblliHX p 0 
aa6niOJlaJ!CSI lliHpOKH A MHTeHCHBHbiJ!: 

IIHK, eBSI38HHbJJ!: C 1T -> 1'- paerranaMH B paJ!:oHe MHllieHHo 3<j><j>eKT pacceSIHHSI 

x/ 
ITorrpaBK81 eBSI3aHHaSI e IIOI'J!OllleHJileM H paciiaJlOM paceeSIHHbiX IIHO-

HOB aa Tpacce H 2 -SC9 , orrpenenSinaeb a cqeuHan&HoM aKcrrepHMeHTe c 

rrycToJ!: MHllieHb!Ot B KOTOpOM pa60'IHe aarrycKH HeKpOBbiX KaMep ocymeCTBJ!SI-

J!HCb OT MOHHT2!Ja ( 8 I C I 8 2 "'M) t a KOHTpOJ!bHbie, KaK 00bl'IH01 - OT 

. COBIIaJleHHJ!: (MC 2 8 4 ). 
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J~ 

al = c..(') 
0 

- t:: ::I (.) = ;.: E-o (1) 
(.) 
al Ill :r • 

al-
.Q) 0 00 = = ~ =o..: 
Q) = 
1:: t:: 0 
~ Ill 1:: 
Q) 0 ~ 
c.. ;.: 1:: 
t:: 0 Ill 
(.) E-o al 
al 0 E-o 
c.. t:: g 
Q) Q) (.) 

0 = = = = ~ (.) Q) ~ 

..a 3 = 
1:: 0 Q) 

~ =··3 
~ b = 
:s;._.~ 

r.: 
0 = a. 

Ha soaopoae orrpeaenHncH KaK paaHOCTb s~~eKTOB anH rronHoA H nycToA 

x/ MHlli9Heft o JlonH HeynpyrHX cny'laeB B HHTepBane HMnynbCOB0 COOTB9TCTBy-

JOUlHX ynpyi'OMY ITHKYo COCTaBnHna "' 1%. 

nocne sseaeHHH nonpaBKH Ha s~eKTHBHOCTb C'I~T'IHKa 88 H aaBHCHlllYJO 

v 
oT yrna 9$PeKTHBHOCTb C2 1 a TaK>Ke nonpaBoK Ha nornomeHHe Mbi nony-

'laeM yrnosoe pacnpeaeneHH9 ( pHCo 8,9) 0 BHA KOTOpOI'O aaBHCHT OT HCKO-

Moro napaMeTpa a . npH onpeaeneHHH ~a3bl HaepHOft aMnnHTYAbl ynpyro-

ro rr p pacceHHHH a = Re An I ImA n Mbi nonbaosanHCb ~opMynoA 

/2/ EeTe c ao6aso'IHbiM 'lneHoM "M " , y'IHTbiBaJOutHM KpaTHoe - Monbe-

/3/ 
pOBCK09 paCC9HHH9 B MHlli9HH 

..!!!....=\A \ 2 +\A \
2 

+2A (almAn +2lmAn -
1
-fn..bQL) +M. 

d n c n c 137 ka® 

(l) 

3aecb: A - KynoRoBcKaH aMnnHTyaa; k - HMITynbC B ColloM,; 

a=v'b
2 

+ . r2 + r 2 
1T p 

r TT • r P 
- sneKTpoMarRHTHbl9 pa3M9pbl ITHOHa 

H npOTOH8
1 

b - napaMeTpi onpeaenHJOUlHA TaK>K9 yrnoByJO 38BHCHMOCTb aM-

nnHTYAbi ynpyroro pacceHHHH A 
0
(t) =An (0.) exp (bt ) 

naCb CITHHOBOH93aBHCHMO·ft, TaK K8K AnH nel?eAa'l t .. 

Tyaa c rrepesopoToM cnHHa, nponopuHoHanbRaSI yjt\, 
(0) k lm A = - a (no onTH'I9CKOA TeopeMe). 

0 KOTOpaH C'IHTa-

-3 ) 10 (fss/c aMnnH-

no-BHAHMOMY 0 Mana; 

n 4 1T ·tot (O) 

npH onpeaeneHHH a = Re An I lm An (0) Mbl nonb30BanHCb H3B9CT-

HbiMH 9KCnepHM9HTaJJbHbiMH 3Ha'I9HHHMH a TT-p 
/4/ "b'/5; H • KaK 6hlno 

./ 6/ tot 
OTM9'19HO paHee 

1 
3H8'19HH9 a 0'19Hb cna6o aaBHCHT OT norpelliHOCTeA 

onpeaeneRHH " b " . 

3aM9THM
1 

OAHaK0
1 

'ITO BCneACTBHe KOH9'1HOI'O yrnOBOI'O pa3p9Ul9HHH 

annapaTyphl sKcnepHMeRTanbROe pacnpeaeneRHe (pHc. 8,9) B o6nacTH Ky-

x/ npH 9TOM Heo6XOAHMO Y'IHTbiBaTb KaK pa3Hbl9 9~9KTbl nornouteHHH 

Ha nyc·ToA H nonHOA MHlli9HSIX1 pa3Hbl9 SlP~eKTHBHOCTH HCKpOBOI'O cneKTpo

M9Tpa0 T8K H p83Hbl9 SlP~eKTbl KOH9'1HOI'O yrnOBOI'O paapelli9HHH ( CM, pHc.10) • 
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PHc. B. "llH!fl!flepeHuHanbHhie ce'leHHH" ynpyroro ir-p pacceHHHH Ha Manhie 

yrllbl ITpH HMITyllbC9 1 paBHOM 3,06 raB•C-1 • 3KCIT9pHM9HT8llbHbl9 3H8-

'19HHSI ".llH!fl!flepeHUH8llbHbiX C9'19HHft' ITpHB9.ll9Hbl 5ea nonpaBOK Ha 

KpaTHoe pacceHHHe B MHill9HH H 5ea Y'I~Ta KOH9'1Horo yrnoBoro 
paaperueHHe annapaTyphi. CnnoruHaH KpHBaH onpe.neneHa no !flopMy
ne EeTe (1) c yq~TOM KOHe'IHoro yrnoBoro paaperueHHH anapaTy
pbl ( CM. T9KCT) 0 
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-00 

-co 

)i- P - 'JT- P npu 4,56 (Gevjc) 
2 

~~ m2 3 o-

'f nco t 
~ 

~ 

2 = 7.c5 

10
1 

2 3 4 5 6 7 8 -t [Ge\fc]2 

PH c. 9. "llH4$epeHllH8JibHbie ce'leHHSI" yrrpyroro TT- p pacceSIHHSI a a MaJibie 
yrJibl IIpH HMIIYJibCe, paBHOM 4,56 fss/c. 3KCIIepHMeHT8JlbHble 3H8-
'19HHSI "llHlP<PepeHUH8JlbHbiX ceqeHHil:" IIpHBeJ]eHbl 6e3- IIOIIp8BOK H8 
Kp8THOe pacceSIHHe B MHllieHH H 6e3 Y'I~Ta KOHe'IHOI'O YI'JIOBOI'O 
paapemeHHSI arrrrapaTypbi. CrrnomHaSI KpHBaSI orrpeJJeneHa rro <PopMy
ne EeTe (1) c yq~TOM KoHe'IHoro yrnosoro paapemeHHSI arrrrapaTY

pbi ( CMo TeKCT) • 



I 

noHOBCKOli HH'l"epiflepeHUHH i3aM8THO OTnH'I8eTCSI OT HCTHHHOrO LiHifJ«fJepeHUHan&

HOrO ceqeHHSio .Unst Y'I~Ta aToro o6cTOSITen&cTBa ITPH oiTpeaeneHHH ifJa3bi a 

M8TOAOM H8HM8HblUHX KB8.Up8TOB Q)f(HA88MOe yrnOBOe pacnpe.cteneHHe Ha

XO.ctHnOCb H3 ( 1) ITOCne 'ITpeo6p880B8HHSI p83MbiTHSI' ITO H3B8CTHbiM H3 H8-

ruero aKciTep,HMeHTa iflyHKUHSIM yrnoaoro pa3pemeHRSI DE ( 8), D F (8) , 

ITpHBe.cteHHbiM Ha pRe. 10, anst ITYCTOH H ITonHoii· MRrueHelt. cl>yHKUH.s:J D F 

onpe.cten.s:JeTCSI 0 B OCHOBHOM, MHOrOKp8THbiM paccestHH8M ITHOHOB B BO.ctOpO.ctHOH 

MHlU8HH, pa3M8pbl KOTOpOH ( 50 CM) 6binH ITpHMepHO T8KHMH )1(8 0 KaK H 

/7/ 
B ApyrHX IIO.ct06HbiX 9KCITepHM8HT8X Bcne.ctcTBHe aToro pa3pemeHMe ITo 

• 8( k e ) "' 4 M 9B·c-1 ITpaKTH'I8CKM He ITepe.ctaHHOMY MMnyn&cy V- t ~ k E) 

38BMCMT OT 9HeprMM ITy'IKBo 

Y'leT yrnoaoro pa3pemeHM.s:J 3H8'1MTenbHO ynyqruaeT 3H8'18HMe x 2 M 

x/ 
ycTpaHsteT Bec&Ma cyruecTBeHHoe cMemeHMe 3Ha'leHMst ITapaMeTpa a 

B pe3yn&TaTe Mbi ITony'IMnH cneayJOlllHe 3Ha'leHRSI ifla3bi aMnnRTY.ctbi 

yiTpyroro 17 p paccestHRst, ITonarast, 'ITO a He 38BMCMT OT B MHTep-

sane 0 <:;...t < 0 ,0 1 ( faB• c-1) 2, 

-1 
Re An t{ncno cTeiTeHeii P ( faa• c ) 

a = x2 cao6o.ctbi lm A n 

3,08 -0,17:!:_0,05 4,8 8 

4,58 -0, 18:!:_0,04 7,8 8 

CpaBHeHMe nony'leHHbiX aKcnepMMeHTan&HbiX pe3yn&TBTOB c ancnepcMoHHbiMM 

paC'IeT8MM 0 ITpMBe.cteHHOe H8 pMCo 1 1, He A8eT ITOKa OCHOB8HMH .ctnst COMH8HMR 

B CITpaBeAnHBOCTM cPYH.!l8M8HTanbHbiX rMITOT83 0 Ha OCHOBe KOTOpbiX ITOny'I8Hbl 

.[lMCITepCMOHHbie COOTHOllieHMSI .ctnst 17 p paCCeSIHMSI BITepe.ct. 

x/ 
f1orpelllHOCTH B BenM'IMHe a B OCHOBHOM OITpeaenst!OTCSI CT8TMCTM-

qeCKMMH OlUM6KaMH ( "' 8- 10% B K8)f(.[l0H TO'IKe yrnoBOrO pac-

npe.cteneHR.s:J), HeTO'IHOCTb!O ( "' 1%) 0 CBSI38HHOlt C OITpe.cteneHHeM a6conJOT

HbiX 3H8'1eHHH acPcPeKTHBHOCTeii HCKpOBOro CITeKTpOMeTpa, ITnOTHOCTb!O BO.!lO

po.cta M CO.ctep)f(8HHeM MIOOHOB B ITY'IKe, a T8K)f(e ITOrpelUHOCTSIMH B HCITOnb30-

B8HHblX H8MH B8nH'IHH8X ITOnHbiX Ce'leHHR. 
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B 3aKnJO'IeHHf aBTOpbJ 6naroaapSIT KonneKTHBbi sKcnyaTaUHOHHbiX oTae-

noa H oTaena CHHX~o~a3oTpoHa 3a o6ecneqeHHe xoporneA pa6oThl aneKTpo~H-
3H'IeCKoA annapaTypbr H ycxopHTenSI. Mbr oco6eHHO 6naroaapHM na6opaHTOB 

H HH>KeHepHo-TeXHH'IeCKHA cocTaB oTaenoa 034lA, KpHoreHHoro, OHHP 

H H330, noMorasrnHx HaM a nposeaeHHH sxcnepHMeHTa. Mbr npH3HaTem,-

Hbi B.A.Kynaxosy 3a noneaHbJe aHcKyccHH H noMOillh.Mbi c 6naroaapHOCThlO 

OTMe'laeM 6om;.rnoA sxnaa M.4l.nHxa'leaa, npeano>KHBrnero cosMecTHo c OllHHM 

H3 HaC ( n.CT.) npHMeHeHHe raaOB'biX llH~epeHUHani:.HblX qepeHKOBCKHX C'I~T

'IHKOB anSI BbJ60pO'IHOro aanycKa HCKpOBbJX KaMep • 

Mbi 6naroaapHM npo~. H.B. tfysHno, aoKTopa ~Ha-MaT.Hayx B.A.CsH

pHaosa H .llHpeKUHlO nBT A a a noaaep>KKY H BHHM8HHe K SKCnepHMeHTaM. 
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