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MeTO/U!K8 6eccp11nbMOBblX IICKpOBblX KaMep, pa6oT8IOl!lllX 

Ha nllHIIII C SBM' IIMeeT 6onblI!lle npe11Myl!leCTB8 no cpaBHeHHIO 

C llPYI'IIMII MeTOllllK8MII, KOTOpble 110 nocnenaero BpeMeHII 11cnonb-

3oBan~Cb B 9KCnep11MeHT8X no 11ccne1IOB8HIIIO K
0 

-Me3OHOI\,. Bo3-

MOlKHOCTb nonY,IeH
0

11SI C KaMep HHcpopM8Ullll O KOOPllllH8T8X l!CKp 

B BIi/le sneKTp11qecK11x .c11raanoB, 11cnonb3OB8HHe aenocpencTBeHHO 

B 9KCnep11MeHT8X sneKTpOHHblX Bbi'IIICnllTenbHb!X M81IIIIH no3BOnSI

IOT 6b!CTpO nepepa6aTblB8Tb nonyqeHHYIO 11mpopMau1110, a. T8KlKe 

ocymecTBnS!Tb onepaTl!BHblii KOHTponb 38 ycnoBIISIMI! onbrTa B npo

uecce sKcnepHMeHTa, 

nocKonbKY 6eccpl!nbMOBbie IICKpOBbie KaMepbl IIMeIOT Manoe 

BpeMSI BOCCT8HOBneHIISI, BO3MOlKH8 per11cTp8Ul!S! HeCKOµbKl!X ne

CSITKOB co6b1T11ii 38 UIIKn YCKOpl!Tensi. Manoe BpeMSI qycTBIITenb

HOCTII n03BO.JISieT 11cnonb3OB8Tb IICKpOBble KaMepbl B nyqKaX C 

6onblI!Oii nnoTHOCTb!O '18CTl!U, 

B 1966 I', B nB3 6bma CO31laHa YCT8HOBK8 C npoBonoqHblMII 

IICKpOBblMI! KaMepaMI! 11 cpeppllTOBOl1: na_MS!TbIO, pa6oTaBIIIaSI Ha 

m!Hl!II C SBM. Pa6oq11e xapaKTepllCTIIKI! ycTaHOBKI! OK838nl!Cb 

BnonHe YllOBneTBOpl!TenbHb!MI!, npoeepKa ee pa60Tb!. B HeiiTpanbHOM 

nyqKe noKa3ana nepcneKTl!BHOCTb ncnonb3OB8HIISI YCT8HOBOK T8KOI'O 

Tl!na B 9KCnepnMeHT8X no 11c"cne110Ba!ll!IO CBOiiCTB ·KO -Me3OHOB, 

ilanbHeiilIIHM p83B11Tlle~ S!BllnOCb CO3/l8Hl!e M8I'HIITHOI'O 

cneKTpoMeTpa, co6paaaoro no Toii JKe nornqecKoii cxeMe, 11ccne-

11oeaa1110f:icapaKTep11cT11K KOToporo noCBS!l!leHa H8CTOS!l!l8SI pa6oTa, 
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lluccepTau11u coCTOIIT 113 nnene1111H II lll0CTII rnan: 

BO BB e /le II 1111 )l8!1 KpaTKIIH o63op OC!IOB!lb!X M0TO/l0B 

6eccjmnhMoBoro C'.beMa 11mpopMau1111, np11nene11a Knaccmp11Kau11u MeTo

/lOB no cnoco6y BbIBO/la ee II no Tllny naMHTII, ucnonb3yeMoll 

)lnH 3anoMIIH8HIIH IIH¢opM8UIIII O KOOp/lUHaTaX llCKp, 

Ha116onee lllllpoKoe np11MeHe11ue B ¢11311qecK11x aKcnep11Me11Tax 

!18lllnll M0TO/lbl 6ec¢11nbMOBoro C'.beMa 1111¢opM8UIIII C npononoq!lblX 

IICKpOBhIX KaMep C 11cnonh30B8!1110M B KaqecTBe 38110MIIH810lllllX 

aneMe!ITOB Mar!IIITOCTpllKUIIOH!lbIX nl!Hllll 11 ¢eppllTOBbIX cepneq1111KOB 

• • I 1-3/ 
c npuMoyronh11011 neTneu r11cTepe311ca 

Tip11 npoeKT11poBaH1111 Mar11uT11oro cneKTpoMeTpa nnu uccne-

nona1111u pacnana K O + -
➔ 1T 1T 6bin BbI6paH napllaHT. c npoBonoq-

HhlMII IICKpOBbIMII KaMepaMII II cpeppllTOBDll naMHTblO, 0CHOBH8H 

11p11q11Ha, orrpenen!IBIIl8H T8KOH Bb16op, - 0)K!l)l80Mbl0 6onbllllle 38-

rpy3Kll KaMep ¢oHOBhIMII qacTIIU8MII, qTO IlO)lTBepn11nocb Ha rrpaKTll-
10 . 

Ke, Tipu IIHT0!1CIIB!IOCTII rryqKa ycKope1111hIX rrpOTOHOB 3•10 rrpoToll/ 

u11Kn B KaMepax, pacrronolliel!HhIX n6n113u perettepaTopa, rrpuxonuTCH 

B cpen11e11.1 4-5 qacTIIU 11a onno cpa6aTbIBa11ue, 

Bo3MOlK!IOCTU ucrronh30B8HllS! ¢eppUTOBbIX Koneu B KaqecTBe 

38ITOMllll8IOlllllX aneMe!ITOB rrpoBonoqHbIX llCKpOBbIX. KaMep, o6ume 

rrplll!Ullllbl CBS!3ll C 3BM 6binll orrpo6onaHbl 118 ycTB!IOBKe 113 8 rrpo

nonoq!lblX IICKpOBbIX KaMep C ¢eppnTOBOll naMSITblO ( pa6oqull 06'.beM 

3 
KaMep 250 X 250 X 8 MM ) ' H3rOTDBne1111oll B na6opaTop1111 Bbl-. 

coKnx a11epr11li n 1966 r, Pa6oTa ycTaHOBKI! 6bma nponepeHa 

B nyqKe 11ellTpanh!lbIX qacTnu. Y CT8110BK8 HMe,na llBYCTOpOHHIOIO 

CBS!3b C 3BM. l111cpopM8UIIH 113 3BM Bb!BO/ll!nacb Ha Me1:meH11y10 

umpponeqaTb, Tipn HCilbIT8HllHX· B nellTpanb!IOM nyqKe 6hma nony

qe!la a¢¢eKTIIB!IOCTb nponono•1111,1x l!CKpOBhIX KaMep, KoTopaSI 

n cpenHeM cocTannsina 95%·, ToqnocTb per11cTpa!l!III KoopnunaT 

/4-5/ 
11cKp 61,ma panua 0,8 MM • 

TI e p Ba H r n a Ba nocnumena o6meMy orr11ca111110 Marn11Tuoro 

cneKTpoMeTpa, B naqane rnan1,1 paccMoTpeHhI oco6eHHDCT,H reo-

11.1eTpn11 nnyxqacTnqnoro pacnana Ko + -
➔ 1T 1T , KOTOpbl0 ncnonh-

3YIOTCH rrpn rrocTpoemrn aneKTpOHHOll CX0Mbl OT6opa V° - co6b!Tlltt 

4 

11 IT03BOnSIIOT ITOBbICIITb OT!IOCIIT0nbHblll BKnan B Kon11qecTBO cpa-

6aTbI!;J8llllil CIICT0Mbl 3arrycKa OT /lByxqacTHq111,1x· pacrranoB 

K0 ➔ ,r+ "-· Oco6eH11ocT11 reoMeTp1111 nnyxqacTuq11oro pacnana 3a

KnIOqaIOTCSI B TOM, qTo rrpl! orrpenene1111oll H8IlpS!lli0HHOCTH nonsi aua

nH3HPYIOlll0ro MarHl!Ta TpaeKTOpllll o6onx pacna/lllb!X llliOHOB 38 

auanll311PYIOlllllM MarHIITOM B 6onhlllllHCTB0 cnyqaeB rrpnMepuo 

/6/ 
. rrapannenhllbl rryqKy • OTO o6cTOSITenbCTBO yqnTbIBanocb rrpn rrpo-

0KTIIPOB8Hllll MarunTuoro crreKTpoMeTpa n onpenennno reoMeTpnIO 

pacrronollieHHS! rrpononoqHhIX HCKpOBbIX KaMep n CUHHTnnnSIUllOHHb!X 

cq/jTqHKOB CHCT0Mbl 3anycKa ua ycTaHOBKe, 

TiyqoK ueliTpanbHblX qaCTHU OT BHyTpeuuell: Mlllll0Hll ycKopn-

0 
Tensi . BbIBO/lHTCS! ITO/l yrnoM "' 4 K rryqKy rrpoTOHOB n nanee cpop-

MnpyeTCS! CllCT0MOll KonnnMaTopoB, QqncTK8 rryqKa OT 38PS!lli0H-

Jlb!X qacTIIU ocyruecTBnsieTcSI rroneM MarunTa ycKopnTensi, a TBKllie 

cneunanbHblM MarHHTOM CIT-57. B 11aqane KBHana noMeruaeTCS! CBUH~ · 

2 
UOBblil KOHBepTOp ( 100 r/cM ) nnsi oqnCTKll nyt:iKa OT r -KB8HTOB, 

0 
Tipo/lyKTbl pacna)lOB K - M030HOB perncTpnpyIOTCS! ll a11a-

nu3npyIOTCS! cneKTpOMeTpoM, OC!IOBY KOTOporo COCTaBnSieT ro/lOCKOn 

H3 CUllHTHnnSIUllOl!HhlX ct:ieTqllKOB H npononoqu1,1e HCKpOBbl0 KaMepbI, 

pacnonollie!l:Hb1e no o6e cTopou1,1 a11anu3upy10ruero Mar11nTa CTI-57 

(pnc. 1,2). 

. B CHCTeMe CK~4> l!M00TCS! CeMH8/lU8Tb npononoq111,1x llCKpo

BhIX KaMep C naMSITblO 118 ¢eppnTax, O/lllHH8/lU8Tb 1{3 KOTOpb!X 

pa3Merue11b1 nepen noneM a11anu3npy10ruero Mar111rTa, lllecTh - 38 

MarunToM no nyqKy, C noMo!UhIO nepnoll: rpynnb1 KaMep onpenensi

eTcsi reoMeTpnsi .- V0 
- co6b1Tnsi no Mar11nTa, BTopasi rpymra cny

lKHT /lnSI onpeneneHHS! HMnynhCOB pacna/lHbIX ITHOHOB, l1Mnynbc 38-

nycKa BbiCOKOBOITbTHoro IlHT8HllH npononciqHbIX HCKpOBbIX KaMep 

/1/ 
Bb!pa6aTb!B80TCSI ronocKOilOM CUHHTH.nnsiunoHHbIX CqeTqHKOB 

TipoBOITO'lHble HCKpOBbJe KaMepbl H3rOTOBneHhl H3 3I10KCH/l8 

c KB8pU0BbIM uanonue11neM M0TO)l0M nHTbS! non B8KYYMOM, 3TOT 

M0TO/l no3BOITSl0T nony'lHTb Bb!COKYIO TO'lHOCTb B H3rOTOBneunn OT

nenbllb!X aneM0HTOB KaMepbI, u, "ITO oco6eHHO B8lliHO npu ll3r'OTOB

neunn 6onhlllOrO KOITH'I0CTB8 KaMep, xopolllyIO H/l0HTH'lHOCTb HX xapaK-
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Pnc. 1. CxeMa yciaHOBKII. 

1rn, 
J1r1-III 

Ucir,oa~e wa111ep111 

Pnc. 2, <PoTorpacpmr rpynnb1 KaMep, pacnonolKeHHhIX 3a aaam13npyro-
1.UIIM MarHIITOM. 



3 
Tep!!CTl!K. Pa3Mepbl KaMep 460 x 460 x 8 MM , co6cTBeHHaSI eM-

KOCTb ck = (400 :!:. 10) mp. B K8'IeCTBe 38IIOMl!H8IOIUl!X sneMeH

TOB l!CIIOnb3YIOTCSI qieppl!TOBbie cepne'IHl!KI! MapKI! BT-2 nnaMeTpOM 

2 MM. <Peppl!Tbl KMKllOH KaMepbl o6'be):ll!HeHbl B MaTpnuy 32 x 14 KO

neu. TTpoBonoKI! BbICOKOBOnbTHOI'O sneKTpona 3arra11Ba!OTCll Ha 06-

lllY!O WIIHY, KOTOpaSI coenHHSieTCSI C BbIXOllOM llMIIynbCHOI'O Bb!COKO

Bonb_THOI'O reHepaTopa. TTpoBonoKn sneKTpona" KaMepbI c pa3Bll3Ka

MH coen11HeHbl C BbICOKOBOnbTHOH Wl!HOii: qepe3 pa3BSI3b!Ba!OIUl!e 

corrpoTl!BneHl!ll. KpoMe Toro, Oil!! coen11HeHbI qepe3 corrpoT11BneHl!ll 

npyr C npyroM. TaKall Cl!CTeMa rronyqaeTCSI aBTOMaTU'!eOKII rrpl! 

11crronb30B8Hllll pacrrpeneneHHbIX corrpoTl!BneHl!H, BbICOKOBOnbTHall 

Wl!Ha BbIIIOnHeHa B Billie nnl!HHOH nHHIII! C BOnHOBbIM corrpOTl!Bne-

Hl!eM p = 25 OM, 

CxeMa C'll!Tb!B8Hllll conepJKl!T ceMHanuaTb TOKOBbIX Kn!O'!efi, 

pacrronoJKeHHhIX aerrocpenCTBeaao aa KaMepax, qeTbipHanuaTb reae

paTopoB TOKa C'll!Tb!B8Hl!SI II BblXOJ:lHbie ycnnl!Ten11, II rrpencTaBnlleT 

co6oii: cxeMy C rrocnenoB8TenbHbIM orrpoCOM MaTp!!U I! CTpOK B KaJK-

/8/ 
non MaTpHue , HHqiopM8Ul!ll O KOOp/ll!HaTaX ll_CKp IIOCTyrraeT B cxe-· 

MY BbIBona, KoTopaSI ocymecTBnlleT orrepauHI! rrpencTaBneHl!ll rrpl!HSIToii: 

11HqiopMaun11 B llBOl!'IHOM Kone II rrepena'II! ee rro rrapannenbHOfi n11-

Hllll CBSI31! aa 3BM. BpeMll rrepena'IH onHoro co6b1Tl!ll Ha 3BM 

paBHO 1 ➔ 1,5 MCeK. 

B STOH JKe rnaBe OIIl!CaHbl CIICTeMa rrponyBa KaMep pa6o'!l!M 

ra3oM n rrynbT yrrpaBneHl!SI n KOHTponH. 

BT Op a SI I' n a Ba IIOCBSIIUeHa OIIl!CaHl!IO CIICTeMbl 3arrycKa 

l!MrrynbCHOI'O Bb!COKOBOnbTHOI'O IIl!T8Hl!SI rrpoBOnO'JHbIX l!CKpOBbIX 

KaMep, KOTopall BKnIO'laeT B ce6l! I'OllOCKOII 1!3 CUl!HTllnnllUl!OHHbIX 

C'!eT'll!KOB II sneKTpOHHy!O cxeMy oT6opa V
O 

- co6bITl!H, co6paHHYIO 

Ha cxeMaX H8HOCeKyH/lHOH TeXHIIKII, 

Cul!HTl!nnllUl!OHHbie C'leT'IIIKI! pa3MeIUeHbl 38 aaanl!31!py10IUl!M 

M8I'Hl!TOM I! o6pa3y!OT '!0Tb!pe KOnOHKI!. IIO. Tpll C'!eT'!l!Ka B KaJKlloii:. 

C'JeT'IIIKII KaJKaoii: KonoHKll BKmo'!eHhI Ha c0Brranea11e. llBa C'leT'IHKa 

ycTaHO~neHbl rrepen aaanll31!py10IUl!M M8I'Hl!TOM II BKnIO'!eHbl Ha COBIIa

nea11e c rrapaMII KonoHoK C'leT'll!KoB, pacrronoJKeHHhIMII cneBa II crrpa-

8 

B~ OT OCH IIY'!Ka ... HMrrynbC co6bITl!ll .. Bbipa6aTbIBaeTCSI rrpl! 01:tHO

BpeMeHHOM cpa6aTblB8Hl!II n106hIX llBYX KOllOHOK C'liiT'll!KOB, pacrrono

JKeHHbIX IIO o6e CTOpOHbl OT OCI! IIY'!Ka, C'!iiT'IIIK, ycTaHOBneHHbIH 

cpa3y 3a pereHepaTopoM, BKnIO'!eH Ha aHTl!COBrraneane 11 6noKnpyeT 

cpa6aTb!BaHIIll Cl!CTeMbl 3arrycKa OT V
0 

- co6bITl!H, BepWHHa KOTOpb!X 

aaxonnTCll B pereaepaTope. 

Cpenaee KonnqeCTBO cpa6aTbIBaHl!H Cl!CTeMbl 3arrycKa COCTaBnlleT 

1 ➔ 2 3arrycKa 38 Ul!Kn ycKopHTenll IIpl! I!HTeHCl!BHOCTI! rry'!Ka YCK0-

10 
peHHb!X IIpOTOHOB, c6paCbIBaeMb!X Ha MIIWeHb, 3 • 10 rrpoTOHIUl!Kn, 

reoMeTp!I'!eCKall sqiqieKTl!BHOCTb Cl!CTeMbl 3arrycKa IIO OTHowe-

Hll!O K pacrranaM K
O 

-Me30HOB Bbl'll!Cnllnacb MeTOllOM MoHTe-Kapno 

II COCTaBnSieT "' 0,02 ( B na:repBane l!MIIynbCOB 2 ➔ 4 fsBI c). 

BpeMSI cpa6aTblB8Hllll Cl!CTeMbl 3arrycKa ., 200 HCeK. 

B T p e Tb e ii: I' n a Be paccMoTpeHbl 06m11e Tpe6oBaHllll, rrpe/l'bllB

nlleMbie K Cl!CTeMaM l!MrrynbCHOI'O BbICOKOBOnbTHOI'O IIl!T8Hllll, OIIl!C8Hhl 

cxeMbl BbiCOKOBOnbTHOI'O IIl!TaHl!ll I! yrrpaBneHIIll YCT8HOBKOH, 

B Ha'!ane rnaBbl IIpl!Beneaa Knacc11qil!K8Ul!ll Cl!CTeM l!MrrynbCHOI'O 

BbICOKOBonbTHOI'O IIl!T8HIISI rrpoBOnO'!HbIX IICKpOBbIX KaMep I! paCCMOT

pellbl qiaKTOpbI, orrpenenSIIOIUl!e Bb16op TOH l!nl! l!HOH cxeMbl, nanee 

OIIl!CaHbl cxeMbl 6noKa 3EllIYCKa, 6noKa O'IIIIU8!0IUl!X rroneii, IIMIIynbCHOI'O 

BbICOKOBOnbTHOI'O reaepaTopa. 

llnll IIl!T8Hl!ll IIpOBOnO'lllbIX IICKpOBbIX KaMep yCTaHOBKI! CKH¢ 

ncrronb30BaHa cxeMa C oTnenbHblMI! re11epaTopaMI! Bb!COKOBOnbTHbIX 

HMIIynbCOB nnll KaJKnOH KaMepbI. HMrrynbCllb!e Bb!COKOBOnbTllbie re11e

paTOpbl co6pa11b1 rro cxeMe c qiopM11py10meii: nnn1111oii: nH1111eii: 1 pa30MKHy

TOfi Ha KOHUe, B Ka'!eCTBe KOMMyTaTopoB IICIIOnb30Ballbl BOllOPOllllbie 

TllpaTpOHbl Tl!rra TrH 1-130/ 10, <PopMl!py!OIUl!e nl!lllll! BbIIIOnHeHbl 1!3 OT

pe3KOB K08KCH8nbHOI'O Ka6enll C BO/IHOBbIM corrpOTHBne11neM p. =50 OM. 

re11epaTop pa6oTaeT 11a 11ecornac0Ba1111y10 11arpy3KY, AMrrnHTyna HMrrynb-

ca 11a Bh1xone re11epaTopa U II paB11a: 

Rw 
UHeU 3 ----[l- e 

R w+P 
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r)le U 3 - aMIIIIHTy)la HaIIpSDK8HllH IICTO'llll!Ka IIllT8HIHI, Rw- myu-

Tnpy10mee KaMepy corrpoTnBneune, p - BOIIIIOBOe CO!IpOTl!Bne1111e 

qiopMnpy10mell nnunn. TTocKonhKy R w» p , B YCT8HOBllBIIJ8MCSI pe-

lKl!Me 11arrpHlK8Hlle 118 K8Mepe UH rrpaKTll'l8CKll paauo HaIIpH-
t 

)K811lll0 llCTO'lllllKa IIllT811llH U3 • UH~ U 3 (1-e - ci:p° ). B MOM811T 

rrpo5oH 11arrpH1Ke11ne 11a KaMepe rranaeT no a11aqe11nH 

u ~u 
II 3 

R 
u --e 

p 

Ck Ru 

( IIOCKOIIhKy CO!IpOTllBIIe1111e llCKpbl R u < p ) , 

( l) 

C MOMeHTa rrpo5oSI KaMepb! no· OKOll'l811HSI Bb!COKOBOIIbTHOro 

llMIIynbca qepea qieppllTb! rrpoTeKaeT 38IIllCbIBa10mnll TOK, 8MIIIIllTYJl8 

KoToporo orrpenenSieTcSI qiopMynoll (1). Qqeannuo, 'ITO aon11oaoe 

corrpoTnaneune qiopMnpy10mell nl!Hllll He JlOIIlKIIO 5b!Tb 5onblIJllM, 

TaK K8K B8!Ill'lll118 ero orrpeJlenSieT 8MIIIIllTyny 38IIl!Cb!B8l0Ir(ero 

TOKa. KpoMe Toro, yaennqeune BOIIIIOBOro COIIpOTllBII811llSI nmmn 

rrpnaonnT K B03p8CT8lll!JO nnnTeIIb!IOCTll rrepe)luero qJpOHT8 BbICOKO

BOIIbTHOro IIMIIYIIbCa, 'ITO OTpnuaTenbHO CK83b!B88TCSI Ha aqiqieK

TIIBIIOCTll KBM8pbI. 

LlnSI IIIIT811llSI K8M8pb! C p83BSI38llllb!M BblCOKOBOIIbTllblM aneKTpo

noM rrpnMeHHeTcSI reuepaTop c qiopMnpy10mell nn111111oll n111111ell, aon-

. 110B08 COIIpOTllBne1111e KOTopoll p = 25 OM, pa5oTBIOIIJIIH Ha corna

COB8HHYIO uarpyaKy. B K8'l8CTBe qiopM11py10mell nn111111oll nnmrn 11c

IIO!Ib30B8Hbl naa OTpeaKa K08KCll8IIbHOI'O K85enSI C BOIIHOBbIM corrpo-

T~lJ8Hll8M p = 50 OM, BKIIIO'l8HHbIX rrapannenbHO, 

poB 

Co5CTBe!IH8H aaneplKKa HMrrynhC!lbIX Bb!COKOBOIIbTHbIX reHepaTo

orrpe)lenHeTCH nn11TeIIbllOCTbi0 rrpouecca paaBlfTIISI pa3pSina B 

Tl!paTpOHe n COCT8BIISI8T 80 ➔ 100 HCeK, o5maSI aaneplKKB CIICT8Mbl 

nMhynhCHoro BbICOKOBOIIbTHOI'O IIIITBHIISI paBHa "' 0, 15 MKC8K, 

TTOT8HUll8IIbI, yrrraBIISIIOII:(118 pa5oToll CIIeKTpoMeTpa, qiopM!!py

lOTCSI B cxeMe yrrpaanemrn. 

" 
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8 KOHUe rnaBbl rrpnBe)leHa MeTon11Ka pacqeTa BbICOKOBOIIbTHblX 

uerrell KaMepb! C pa3BH38Hllb!M BbICOKOBOIIbT!lbIM aneKTponoM, pac

CMOTp8Hbl qJ8KTOpblo OIIpeneIISIIOIIJ118 D8IIll'lHHbl pa3BSI3b!B8IOIIJIIX CO!Ip0-

TIIBII8Hl!H0 cqiopMynnpOB8Hbl Tpe5oB8HIISI, orrpe)leIISIIOIIJl!e BHyTpeH-

Hee COIIpOTIIBII8Hl!e IIMIIYIIhCHOro BbICOKOBOIIbTHOro reuepaTopa. 

8 'I e TB e p TOH r n a Be OIIIIC8Hbl rrporpaMMbI, l!ClIOIIb3Y8MbJe 

!Ip!! pa5oTe "on line". 

LlnSI rrpl!eMa l!HqJOpMaUl!lf C !IpOBOIIO'lllblX l!CKpOBb!X KaMep, 

KOHTPOIISI aa pa5oTOH crreKTpoMeTpa II o6c'!eTa aaper11cTpllpOB8HHhlX 

co5bJTIIH B 8BM IICIIO!Ih3Y8TCH Tp!! TllIIa rrporpaMM, 

1. TTporpaMMa IIpl!eMa II aarrnc11 l!HqJOpMaUIIII Ha M8I'IIIITHYIO 

ne11Ty, 

2. TTporpaMMhI KOHTponH, 

3, TTporpaMMbl o5pa50TKII v0 - co5b!TIIH, 

TTp11 pa5oTe ,, on I ine,, rrporpaMMbl .IICIIO!Ib3YIOTCSI B cneny10mell 

rrocnenoaaTenhHOCTII, TTepen c5pocoM ycKopeHHbIX rrpoToHoB 11a 

MIIIIJ8llb B 8BM rronaeTCSI CllrHan rrpepb!B8HIISI, !IO KOTOPOMY 0118 

rrepexon11T 118 rrporpaMMY !Ipl!eMa. 8 T8'l811He UHKII8 ycKopl!TenSI 

( BpeMSI c5poca Ha MIIIIJ8llb ( 350 -+ 500 MC8K) rrporpaMMOH rrp11eMa 

ocymecTBIIH8TCSI !Ipl!eM ll 38IIl!Cb l!HqJOpMBUllll 113 IICKpOBb!X KaMep. 

no 0KoH'laH1111 c5poca 11a Ml!IIJe!lh 8BM rrepexon11T Ha rrporpaMMbl 

KOHTPOIIH If o5pa5oTKII co5hITIIH, Ecn11 o5pa50TK8 38K8H'll!BaeTCSI 

pa!lblIJe, 'leM rrp11xonnT cneny10m11ll CIII'Han rrpepb!B8Hlrn, TO 8BM 

OCT8118BIIIIB88TCSI )lO ero rrpuxona. Ecn11 CIII'Han rrpepb!B8HIISI rrp11-

xon11T p8llb1IJ8, 8BM rrpepb!B88T o5pa5oTKY 1111qiopMau1111, IIp!!HHTOH 

a rrpenh1JlymeM umrne, u rre pexon11T cuoaa 11a rrporpaMMY rrp11eMa, 

TTporpaMMOH rrpueMa ocymecTBIISI8TCSI rrpueM llllqJOpM8Ullll C IICKpO

BbIX KaMep II rrepec'leTHOH CTOHKH BO apeMH c5poca 118 MIIIIJ8llb 

C rrocne)ly10mell 38IIHCblO ee 118 MBrHl!THYIO neHry rrocne DKOH'l8HHH 

c5poca. 

K rrporpaMM8M KOHTPOIIH OTHOCHTCSI: 

a) rrporpaMMa KOHTpOIIH MHOlKeCTBeHHDCTn; 

6) rrporpaMMa KOHTpOIIH TO'lHOCTn; 

B) rrporpaMMa KOHTpOIISI aa aqiqieKTHBHOCTblO, 
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TTporpaMMbl K0HTpom1 MH0lKeCTBeHH0CTII II T0'IH0CTII lI03B0mnoT 

cnenlITb B npouecce 3KCII031IUIIII 38 pelKIIM0M pa6oTbl npoB0l'I0'IHblX 

IICKp0BblX KaMep, nony'IBTb IIH<popMaunro 0 3arpy3Kax II rrpocTpaH

CTBeHH0M pa3pernem111 KBMep. 

OcHOBHOll II3 nporpaMM K0HTpom1 SIBmieTC.11 rrporpaMMa 011-

peneneHIISI 3tp<peKTIIBHOCTII IICKp0BblX K8Mep._ llnH onpeneneHl!SI 

a<p<peKTIIBHOCTll l!CII0l'lb3yeTCSI ceMb KaMep, TpeK 0TblCKl!BaeTCSI 

e rneCTII M0Hl!TopHbIX KaMepax, nocne qero onpenenHeTcH, 6bm 

l'III TpeK B cenhMOii KaMepe. 

onpenengeTcH no tjJopMyne 

3tptpeKTl!BHOCTb 

Nr 
£ 1 ~ --w;-• rne 

- TOH KaMepbl 

N 6 - K0l'll!'!eCTB0 

cnyqaee, Karna TpeK 3aperncTpnpoeaH e M0HIITopiibIX KaMepax 

N 7 - K0l'III'!ecTB0 cnyqaee, Karna TpeK 3aper1IcTp1Ipoean B nccne

nyeMoii KaMepe, 

llnH onpeneneHl!SI MHoroTpeK0B0ii 3tptpeKTl!BHOCTll CTp0l!TCSI 

pacnpenenea1Ie no '!l!cny ncKp B nccnenyeMoii KaMepe II nnH KalK

noro cny'laSI onpenenSieTc.11 £ 1 

8 npoMelKyTKax MelKny Ul!Kl'!aMI! ycKopl!Ten.11 np0ll3B0nl!TCSI 

o6c'!eT npl!HSITOll IIHtpOpMBUIIII, B Ka'!eCTBe napaMeTp0B, onl!Cbl-

Ba!Ollll!X V O 
- co6b1T1Ie, Bb16paHbI cneny10m1Ie: TaHreHcb1 yrnoe 

HaKn0Ha TpeKoB B np_oeKUl!II xoz ( 0Cb X nepneHnl!KynHpHa 

ny'IKY, 0Cb Z napannenbHa ny'!Ky), KoopnlIH8Tbl eepllllIHbl v° -co-

6b!TIISI, TaHreHCbl nonoBl!Hbl yrnoe noeopoTa TpeK0B e MarHIITH0M 

none. OTb!CKl!B8IOTCSI Halll'!Y'lllllie 3Ha'!eHl!.II 3Tl!X napaMeTp0B II Bbl

'll!Cl'!SIIOTCSI panllYCbl Kp1!B1!3Hbl, IIMnynbCbl '18CTllll, HanpaBnSI!Ol!ll!e 

K0CIIHYCbl I! C0CT8Bl'ISl!Ol!llle CYMMapHoro l!Mnynbca, 8 npennonolKe-

Hllll, '!TO o6e '!aCTllllbl S!Bl'!SIIOTCSI 1T - Me3oHaMII, onpenenmoTCSI 

cyMMapHa.11 3Heprl!SI II M8CCa pacnaerneiicSI '18CTl!llbl, 3tjJqieKTIIBH8SI 

Macca neyx '!8CTIIU 11cn0l'lb3yeTC.II B Ka'!eCTBe 0CH0BH0ro napaMeTpa 

0 + -
nnH Bb1neneHl!SI pacrranoe K ➔ 1T 1T Ha qJOHe TpeX'!aCTll'IHblX 

pacrranoe. 

B Ka'leCTBe Kp1ITep11ee oT6opa 11p11 nocTpoemrn cneKTpa a<p<peK

Tl!BHblX Mace yu - C06b!Tllll 11cnonb3YIOTCSI cneny10m1Ie: 

a) eeprn1rna v0 
- C06b!TIISI HaxonlITCSI B pacnanH0M 061,eMe; 

6) npoeKUIIH yrna pacceSIHIISI B pereHepaTope 

pacrraerneiic.11 '!aCTl!UbJ-He 6onee 20 Mpan; 
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e) 3Ha'1eH11e Kpl!Tepl!S! X 
2 

Al'ISI onpeneneHl!SI V O 
- co6blTIISI-· 

He 6onee 20; 

r) IIMnynhc pacrraerneiic.11 'IBCTIIllbl e npenenax 1,5 ➔ 7 fae/c, 

Oco6eHHOCTI! pa60Thl MarHIITHoro cneKTp0MeTpa B ny'!Ke 

HeiiTpanbHblX '!aCTIIll paCCM0TpeHbl B n .II TO ll r l1 a Be nuccepTa

lllIII, 3TII OCOOOHHOCTII CBSl38Hbl B 0CH'?BH0M C 6onbllll!MII qJOHOBblMII 

3arpy3K8MII CIICTeMbl 3anycKa II npoB0l'I0'IHblX IICKp0Bb!X KaMep, 

OnHiiM 113 0CH0BHblX l!CT0'IHIIK0B qJOHa, np11eonHl!llIM K l'!0lKHb!M 

cpa6aTb1BaHl!SIM Cl!CTeMbl aanycKa II noSIBneHIIIO nononH11Tel'!bHblX 

IICKP B K8Mepax, S!Bl'ISIJOTCSI nelhpOHbl ny'!Ka, MolKHO 0TMeTIITb 

nSITb 0CHOBHb!X nplI'IIIH, np11eonS1lllllX K l'I0lKHhlM cpa6aTb!B8HIISIM CIIC

TeMbl aanycKa: 

a) B38IIMoneiiCTBIISI C eemecTB0M pereHepaTopa, He 6noKIIpoBaH

HbJe 8HTIIC0BnanaTel'!bHblM C'IE>T'IIIK0Ml. 

o) HeiiTpOHHbJe B3811MoneiicTBIISI B 3anHeii CTeHKe aHTIIC0Bna

naTel'lbH0ro C'IE>T'IIIKa; 

e) HeiiTpOHHbJe 3ee3nb1 B ra3e pacnanHoro o6'heMa; 

r) B3a1IMoneiicTe11e HeiiTpoHoe c eemecTB0M nepeoro coerrana

Ten&Horo c'!eT'IIIKa; 

n) B3al!MOneiicTB!Ie HellTJIOHOB C paMKBMII rpynnbl KBMep, 

pacnonolKeHHbIX e ny'!Ke nepen . anan11311py10m11M MarHIIT0M, 

Ha116onee onaCHbIM 113 yKa3aHHb!X IICT0'IHIIK0B. qJOHa SIBl'!SieTC.11 

e3a11MoneiiCTBl!e HeiiTpoHOB C eemecTB0M pereHepaTopa. C'!eT 

c aHTIIC0BnanaTenbH0ro C'leT'IIIKa, pa3Mephl K0T0poro 150 x 200 x 

3 10 
x 5 MM nplI IIHTeHCIIBH0CTII (4 ➔ 5)• 10 npoTOHIUIIKl'I II epeMeHII 

c6poca ycKopeHHb!X npoT0H0B Ha Ml!llleHb "'400 MCeK, COCT8Bl'!SleT 

5 
3 ' 10 IIMn, 

KpoMe Toro, npouecc c6poca ycKopeHHbIX npoTOHoe. Ha MIIrneHb 

He SIBl'!SleTCSI paBHoMepHblM BO epeMeHII, Or116a10maS1 c6poca npo

MonynlipOBaHa H113K-0'18C~OTHblMII COCT8Bl'ISl!OllllIMII, Oco6eHHO S!pKo 

BblpalKeHa cocTaen.1110ma.11 600 ru. TloMIIMO Hll3KO'laCTOTHblX C0CTaB

l'!.ll!OllllIX, Heo6xon·11MO Y'lllTb!B8Tb Bb!COKO'l8CTOTHYIO CTpyKTypy ny'I

Ka, BTOplI'IHblll ny'IOK • nMeeT xapaKTepHyro 6aH'!eByro CTpyKTypy, 

nepnon cnenoeaHn.11 6aaqeii "' 700 HCeK, rnnpnHa 6aH'!a no ocHOBa

Hnro ., 150 HCeK, 
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Bee 8TH npH'IIIHbl npllBO/lSIT K TOMY, 'ITO MI'HOBeHHbl0 aarpya

KII, oco6eHHO Ha aHTIICOBnanaTenbHbIH C'leT'lllK II KaMepbI, pac

nonoJKeHHble B6nll311 pereHepaTopa, MOI'YT 6b!Tb /lOBOnbHO 3Ha'lll

TenbHbIMII, Eonbllll!e aarpyaKII KaMep cjioHOBbIMII qaCTl!UaMll npl!BO

/lSIT K TOMY, 'ITO B KaMepax IIOSIBnSieTCSI 3Ha'luTenbHOe KOnH'l0CTBO 

IICKP, He OTHOCSIIIIl!XCSI K perl!CTpllpyeMOMY co6bITll!O, 3To noHl!JKa

eT ac!>cl>eKTIIBHOCTb perucTpau1111 HYJKHbIX 11cKp, ycnoJKHSieT o6pa6oT-

·Ky co6b!TIIH, 

Ill e CT a SI I' n a Ba, noCBSI11IeHa MeTO/ll!Ke 11ccne/lOBaHIISI xapaK-

Tepl!CTllK MaI'HIITHOI'O cneKTpOMeTpa B HeilTpanbHOM nyqKe, 

B ycnOBilSIX 6onbIIIllX aarpy30K cjioHOBb!Mll qacTUUaMll oco6oe 

BHl!MaHUe cnenyeT ynenSI,Tb TaKilM xapaKTepllCTl!KaM npoBOnO'lHbIX 

IICKpOBb!X KaMep KaK acjicjieKTllBHOCTb ll BpeMSI naMSITll, 

3cjicjieKTl!BHOCTb npoBonO'lHbIX l!Ci<;pOBblX KaMep onpenensieTCSI 

TeMII JKe cjiaKTOpaMll, 'ITO ll y o6bI'lHblX l!CKpOBbIX K8Mep. 0Ha 

cymecTBeHHO aaB11Cl!T OT 'll!CTOTbI raaoB, ucnonbayeMbIX nnsi Hanon

HeHIISI KaMep, aMnnuTy/lbl Bb!COKOBOnbTHOI'O l!Mnynbca, nonaBaeMOI'O 

Ha KaMepy, aMnn11TY/lbl nocTOSIHHOI'O O'll111Ia1011IeI'O nonsi. 

Ebmll uccnenoBal!bl aaBUCIIMJJCTll ac!><!>eKTilBllOCTll OT aMIInllTY/lbl 

Bb!COKOBOnbTHOI'O l!MIIynbca, n11Ta10mero KaMepy npu paanll'lHbIX 

nnuTenbl!OCTSIX l!MII_ynbca. 11ccne/lOBaHl!SI npoBO/lllnl!Cb B ycnoBllSIX 

ManbIX aarpyaoK, KpuBaSI aaBIICIIMOCTII acjicjieKTIIBHOCTII nnSI KaMep, 

nuTa!Ollll!XCSI l!MIIynbCOM nnuTenbHOCTb!O 200 HceK, HeCKOnbKO paHb-

11Ie Bb!XO/ll!T Ha nnaTo, 'leM /lnSI KaMep, n11Ta!Ollll!XCSI Bb!COKOBOnbT

llb!M l!MnynbCOM C nmITenbHOCTb!O 150 HCeK, 

flpouecc cjiopMupoBaHilSI IICKPOBOI'O KaHana cymeCTBeHHO aa

BIICIIT OT aMIInIITY/lbl Bb!COKOBOnbTHOI'O IIMnynbCa, flpu ManbIX 

aMnnIITy/lax IIMIIynbca BpeMSI cjiopMupoBaHilSI I!Ci<;pb! /lOCT8TO'lHO 

BiJnIIKO, a noCKOnbKY ,IIMnynbC IIMeeT cjiHKCllpoBaHHY!O nnIITenbHOCTb, 

IIMIIYnbC ToKa, npoXO/lSIIIII!H qepe3 cjiepp!!TOBoe KOnbUO npII npo6oe 

KaMepbI, IIMeeT Manyro /lnIITenbHOCTb,II aanIICll B KOnbUO MOlKeT 

He npoII30HTll, 3TO o6bSICHSieT OTnII'llle xapaKTepIICTll!'; nnsi pa3HhlX 

/lnIITenbHOCTeii BblCOKOBOnbTIIOI'O IIMnynbC8, 
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flp!I IICIIOnb30BaHIIII CIICT0M C npoBono'lHb!Ml! I!CKpOBb!MII 

KaMepaMII B ycnOBIISIX 6onblll!IX cjioHOBb!X aarpyaoK BalKHOe 3Haqeane 

l!MeeT acjicjieKTIIBHOCTb K pa6o'leMy TpeKy npII HanII'lllll 3Ha'lIITenbHO

I'O KOnII'leCTBa cjioHOBbIX HCKp B KaMepe. 

)KecTKlle Tpe6oBaHII.II npe/lb.lIBn.lIJOTCSI K cjiopMe Bb!COKOBOnbT

HOI'O uMnynbca, oco6eaao K ero nepenaeMy cjipoaTy, KOTOpbIH aa

BIICUT OT BenII'lHHbl co6CTBeHHOii eMKOCTII KaMepbl H BHyTpeHaero 

conpoTIIBneHIISI reaepaTopa. Co6CTBeHHaSI eMKOCTb KaMepbI, aaBH

CSIIl!a.lI OT pa3MepoB aneKTpO/lOB ll KOHCTpyKUIIII paMoK, nonlKHa 

6bITb MIIHIIManbHoii, BbmonaeaIIe BToporo ycnoBIISI o6ycnoBnIInaeT 

npIIMeHe1111e B Ka'leCTBe KOMMyTaTopoB BO/lOPO/lHbIX TIIpaTpOHOB 

C 6onbllll!M TOKOM 8MHCCI!Il KaTO/la, Ha p!Ic, 3 IIOKaaaHa aaBIICII

MOCTb acjicjieKTIIBHOCTII peI'IICTpaUIIII pa60'leI'O TpeKa OT KOnII'l0CTBa 

cjiOHOBbIX IICKp An.II KaMepbI, nIITa10meiic.1I Bb!COKOBOnbTHblM IIMIIynb

COM nnIITenbHOCTb!O 200 HCeK, KpIIBa.lI nonyqeaa rrpH IIHTeHCIIBHOCTII 

ny'lKa ycKopeHHbIX npOTOHOB, c6pacbIBaeMb!X Ha Ml!llleHb, 3•10 npoToa/ 

UI!Kn, 

He Meaee BaJKHOii xapaKTepIICTIIKOii B ycnoBII.!IX HeiiTpanbHOI'O 

rry'lKa .IIBnSieTC.II BpeMSI rraMSITll npoBono'lHbIX I!CKpOBb!X KaMep. LlnH 

aaneJKHOI'O BbI/leneHIISI I!CKp, OTHOCSIIIIIIXC.II K perIICTp!IpyeMOMy co6b1-

TII!0, Bp0MSI rraMSITII KaMep /lOnlKHO 6bITb MIIHIIManbHbIM, Y'lIITbIBa.lI BblCO-

KO'laCTO_THY!O CTPYKTYPY ny'lKa, JKenaTenbHO IIM0Tb BpeMSI rraM.IITH 

M0Hbllle 0, 7 MKceK, C npyroll CTOpOHbI, BpeM.II naMSITII Henb3.II 

cnenaTb MeHbllle, 'leM arrrrapaTypHbl0 aanepJKKII lIMrrynbca BbICOKO

BOnhTHOI'O IlIITaHII.II KaMep OTHOCIITenbHO BpeMeHII nponeTa qacTII-

Uhl• 

BpeMSI rraM.IITlI KaMep aaBlICIIT OT aMnnIITY/lbl IlOOTO.IIHHOI'O 

O'llllllaIOmero non.II, 3TII aaBIICJIMOCTII 6bmll lICCne/lOBallbl /lnSI paanII'l-

HbIX raaoB ( Ne Ne +He , Ne+ 1 % C:J H0 OH ) , IICITOnb-

ayeMbIX Ilp!I HarronaeHIIII KaMep. KpIIBbie IIMelOT pe3KIIH crranaro-, 

lllllii y'laCTOK II nnsi 0/lIIHaKOBbIX 3Ha'leH11ii O'lllll!aIOil!0I'O non.II COBila

/la!OT B rrpenenax 011III60K, 
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Bb!COKO'laCTOTHaSI CTpyKTypa ny'IKa MO)KeT 6b!Tb 119nonb3OBa

Ha Anst nony'leHIISI Manoro BpeMeH11 naMstTII KaMep 6ea noTepb 

a a~¢eKTIIBHOCTH, ITepHOA cneAOBaHHS! 6aH'leH COCTaBnsteT 0,7 MKCeK, 

annapaTypHbie aanep)KKII c11cTeMbI aanycKa ., 0,2 MKCeK, 11 ,apeMSI 

oT MoMeHTa nosianeHHSI "aMnynbca co6b1THst" no np11xona cneny10-

mero 6aH'la MO)KHO Hcnonb3OBaTb nnsi "O'IIICTKH .. KaMepbl OT npe-

.QbI.Qymero npa IlOMOmH HMnyn_bCOB, 

pS!!Ollleil 'laCTOTOH CIIHxpo¢aaoTpoHa, 

CHHXpOHH311pOBaHHbIX C YCKO-

8¢¢eKTHBHOCTb ycTaHOBKH onpeAensieTCS! a¢¢eKTHBIIOCTblO 

npoaono'IHbIX HCKpOBblX KaMep H CIICTeMbl aanycKa, nnsi BbI.QeneHHS! 

TpeKOB pacna.QHblX IlHOHOB AO aHan11aapy10mero MarHHTa 11cnonb

ayeTCS! IlS!Tb KaMep Ha Ka)K.Qy!O BeTBb II no TpH KaMepbl aa 

aaan11a11py101IlHM MarH11ToM, AnnapaTypHast 3¢¢eKTHBHOCTb perHcTpa

UHH v0 - co6b!THS! . KaMepaM11, Bbipa)KeHHaSI 'le pea a¢¢eKTIIBHOCTb 

OAHOH KaMepbI, BbirnstAIIT cneny10llll!M o6paaoM: 

5 4 3 223 2 2 
,

0 
=[t +5c (1-,)+9c (1-c)] [c +3c (1-c)] 

11 npn cpen11en a¢¢eKTIIBHOCTII OAIIOH KaMepb! 85% COCTaBnsteT 

'" 82%. 

To'IHOCTb per11cTpau11H TpeKOB B npoaonO'IHhlX HCKpOBhlX KaMe

pax onpenensteTCS! B OCHOBHOM maroM HaMOTKII npoBonO'IHbIX aneKT

POAOB II paBHa :!:.0,35 MM, 

Ha p11c, 4 noKaaaH cneKTp 3¢¢eKTIIBHhIX Mace, nony'leHHbIH 

B 8KCilO311UIIII npOAOmKIITenbHOCTblO 60 'laCOB npll IIHTeHCIIBHOCTII 

10 
ny'IKa ycKopeHHblX npoTOHOB 3 • 10 npoToHIUHKn, B KaqecTBe pere-

HepaTopa HCilOnb3OBancst 6noK 
238U TOn!IlllHOH 10 CM, KaK B11.QIIO 

113" p11cy11Ka, a6conlOTHaSI Ollill6Ka B onpeneneHHII MaCCbl K~ -Meao

Ha cocTaBnsteT '!:_8 MaB, OTl!OCIITenbHaSI - 1,5%, 

Yron BbineTa K~ - Meao11OB Ha pere11epaTopa onpenensieTcst 

c TO'IHOCTblO '!:. 4 Mpan. 

OcHOBHbie peaynbTaTbl .QIICCepTaUHH COCTOS!T B cneny10meM: 

1. Coanaaa II IICilb!TaHa B ny'IKe HeHTpanbHbIX 'laCTHU ycTa-

2 
HOBKa c npoaonO'lllb!Mlf ICKpOBbIMII KaMepaMII { 250 x 250 MM ) 
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P11c. 4. CneKTp sqxpeKTIIBHh!X Mace. BpeMSI 8KCIT0311UIIII - 60 'laCoB, 
IIHTeHCllBHOCTb ny'!Ka ycKopeHHhIX npoTOHoB; c6paCbIBlleMbl!x 
Ha MllllJeHh, 3•1010 npoT011/unKn, PereHepaTop - 238 U , 

v0 
- co6b1Tnsi, o6pa6oTaHHhJe "on line", 



II cpepp11TOBOii Il8MS!Thl0, pa60Tal011(8S! Ha n11111111 c 3BM. 3cpcpeK-

TIIBHOCTb KaMep ycTaHOBKII - 95%, TOqHOCTb per11cTpau1111 KOOpn11-

HaT IICKp t,. X = ±.0,8 MM. npennoJKeHa II IICilbITaHa cxeMa BblCO

KOBOnbTHOro IlllT81IIISI KaMep, np11 KOTOpOM 38Il11Cb npollCXOAIIT 

B on1111 cpepp11T np11 11aMeHeH1111 n11Ta10m11x 11anpS1JKeH11ii B npenenax 

., 2 KB. B peaynbTaTe 3TIIX MeTon11qecK11X 11ccnenoBaH11li 6bma 

noKa3aHa nepcneKTIIBHOCTb l!Cnonb30B8HIIS! ycTaHOBOK TaKoro Tl!na 

B 3KCnepuMeHT8X C K
0 

- MeaoHaM11, 

2. CoanaHa ycTaHOBKa, cocT011ma11 113 ceMHanuaTII npoBonoq-

2 
HblX IICKPOBblX KaMep (460 x 460 MM ) c cpepp!!TOBOli naMS!TblO, 

annapaTypbi cql!Tb!B8HIIS! II CIICTeMbl aanycKa, IICilOnbayeMaH B 3KC1Ie

p11MeHTe no 11ayqe111110 cBoliCTB K0 
-MeaoHOB, 

EeccpnnhMOBb1li cneKTpoMeTp TaKoro T11na coanaeTcH B CCCP 

Bil8pBbie. 

B npouecce coana111111 MarHHTHoro crreKTpoMeTpa 6bm11 perue

HbI cneny10m11e aanaq11: 

a) paapa6oTaHa CIICTeMa IIMnynhcHoro BbiCOKOBOnbTHoro Ill!..; 

T8HHS! npoBonoq!lblX IICKpOBbJX KaMep C 11cnonb30B8Hl!eM reHepa

TOpOB C cpopMIIPYIOllleii nnllHHOii n111111eii, 8 peaynbTaTe uccnenoBa

HIIS! cxeM n11Ta111111 BL16paHa cxeMa, 06ecneq11Ba10ma11 nocTaToqHo 

xoporu11e MHoroTpeKOBbJe xapaKTepl!CTIIKII npoBonoqHblX IICKpOBb!X 

KaMep; 

6) pa3pa6oTaHa I! IICilbJTaHa KaMepa C pa3B1138HHb!M BblCOKO

BOnhTHblM aneKTponoM; 
' ' 

B) npennoJKeHa MOTOAl!Ka pacqilTa Bb!COKOBOnhTHb!X ueneii 

TaKoii KaMepbI. OueHOHbl cpaKTOpbI, orrpenenHIOll(l!e rrapaMeTpbl BbI

COKOBOnhTHb!X uerreii KaMepbl C pa3B113K8Mllj 

r) 11ccnenoBaHbI paan11qHb1e Bap11aHTbI cxeMbI oT6opa V
0 

-co-

6bITllii II aanycKa l!MnynhCllbIX Bh!COKOBOilbTHb!X' ueneii Ill!TaHHS! 

npoBonoqlJbIX IICKpOBb!X KaMep, OueHeHbl reoMeTp11qecK11e 3cp<peK

Tl!BHOCTII 3TIIX BapllaHTOBj 

n) l!CcnenoBaHa Bb!COKoqaCTOTHaS! CTPYKTypa nyqKa I! Ha oc

HOBe 3Tl!X l!ccnenoBaHl!fi npennoJKeH MeTon nonyqem111 Manoro 

apeMeHI! qyBCTBHTenhHOCTI! l!CKpOBbIX KaMep C IIOMO!TlhlO l!MIIynhc-
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HOI'O oq11ma10mero rromr; CHHXpOHH3HpOBaHHOI'O C yCKOpS!IO!Ilefi qac

TOTOH CIIHXpo¢aaoTpOHa; 

e) rrpoBe/leHhl SKcrrepI1M8HTanbHhl8 accnenoaaHHSI xapaKTepHCTHK 

rrpoBonoqHhlX IICKpOBh!X KaMep B ycnoBirnX paanaqHhIX ¢oHOBhIX 

aarpy3oK. l·iccnenoBaHhl 3aBIICHMOCTII ~eKTIIBHOCTII KaMep OT 

paanaqHhIX BapilaHTOB IIIITaHIISI, rronyqeHhl' MHOI'OTpeKOBh!e xapaK

TepHCTIIKH KaMep. 3¢¢eKTIIBHOCTb perHCTpaUIIH TpeKa paBHa ~ 80% 

!Ipli HanI1q1111 11 -t 13 ¢oHOBhIX IICKp a KaMepe. 

HccnenoBaHO BpeMSI rraMSITII KaMep IIpH paanilqHhIX pa6oqax 

raaax II B 3aBHCHMOCTII OT aMnnIITY/lhl IIOCTOSIHHOI'O oq11ma10meN> 

nonsi; 

:lK) orrpene~eHa ToqHoCTb perI1cTpau11n KOOp/lIIHaT acKp B KaMe

pax, KOTOpaSI cocTaBnsieT :!:. 0,35 MMj 

a) paapa6oTaHa cxeMa 6noKHpOBKII Ha Bp8MSI BOCCTBHOBneHHSI 

IICKpOBhlX KaMep, unaTenbHOCTb CIII'HanoB KOTOpofi He 3aBHCHT OT 

qacToThl aanycKoB. IloTeHuI1an 6noKilpoBKH OT aanycKa K aanyc

Ky I13M8HSl8TCSI Ha 0,5%. 

3. IlpoaeneHhl nepBble SKCII03IIUIIH B pa6oqnx ycnOBHSIX II onpe

neneHhl OCHOBHhJe xapaKTepHCTIIKH MaI'HHTHOI'O CII8KTpOMeTpa CKl14>. 
0 

Own6Ka B onpeueneHHII MBCChl Ks -Me30HOB COCTaBnS!eT :!:_8 M SB, 

own6Ka B onpeneneHHH yrna BhmeTa n:ci pereHepaTopa :t. 4 Mpan. 

OcHOBHhie peaynbTaThr, npaaeneHHhJe B naccepTaunn, ony6naKo
/4 5 7 8/ 
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