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8 rrpooneMe CHHTe3a H HCCneaOB8HHH CBOfiCTB TpaHcypaHOBbiX 3neMeHTOB 

oonhlliOe 3HaqeuHe HM99T COB9plli9HCTBOB8HHe $H3HqeCKHX 3KCITepHM9HT8nbHbiX 

ycTaHOBOK. KaK cneayeT H3 CHCT9M8THK a :pacrraaa H CITOHT8HHOrO aene

HHH/ 1/, BpeMeHa )KH3HH H30TOITOB C pOCTOM rropHaKOBoro HOMepa ( Z ) pe3KO 

yMeHblli8~TCH. KpoMe Taro, B rrpouecce CHHT938 Haep B TpaHcypaHOBOA 00-

naCTH BenHK8 BepOHTHOCTb aeneHHH, B peaynbT8Te KOTOpOrO BM9CT0 0 H8ITpH

Mep, !flepMHH ( Z = 100) rronyqa~TCH aBa H30TOIT8 C qHCnOM ITpOTOHOB OKOnO 

50. 3TO ITpHBOaHT K pe3KOMY yMeHblli9HH~ ceqeHHA 00p830B8HHH HCcneayeMbiX 

-31 -83 2 /2 3/ 
H30TOITOB ( 10 of 1Q CM ) ' • 11, H8KOH9U 0 CHTY8UHH 3H8'IHTenbHO OCnO)K-

HH9TCH HanHqHeM $ona. Xopomo H3BeCTHO, qTo KpoMe peaKUHH rronuoro cnHR

HHH ycKopeHHbiX HOHOB H Hllep MHlli9HH C rrocneay~IUHM HCITapeHHeM X HeftT

pOHOB ( I, xn ) , co auaqHTenbHOA BepoHTHOCTb~ rrpoTeKa~T HaepHbie pe

aKUHH uerronuoro cnHRHHR (l,±yp,±xn), B peaynbTaTe qero o6paayiDTCR 

rrpoayKThi, CBOHCTB8 pacrraaa KOTOpbiX HHOraa onH3KH K CBOHCTB8M HCCneaye-

Mb!X H30TOITOB. 

YqeT rrepeqHcneHHhiX Bbrme oocToRTenbcTB o6ycnoBnHBaeT cneay~mHe 

TpeooBaHHR K coaaaBaeMbiM 3KcrrepHMeHTanbHhiM ycTaHoBKaM. 

1. llocTaToqnoe OhiCTpoaeftcTBHe. Heo6xoaHMo aa MHHHManhHoe BpeMR 

( <- 0, 1 C9K) CHHT93HpyeMb!e Rapa aOCT8BHTh OT MHlli9HH K aeTeKTOpaM, pe

rHCTpHpy~IUHM HX pacrraa. 

2. BhlcoKaR 3$$eKTHBHOCTh. Tpe6yeTCR co6paTh H aocTaBHTh K aeTeK

TopaM oonhlliy~ qaCTh OOp830B8BlliHXCH Raep. 
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3. Crroco6aocTb HsMepeHIHI B lliHpOKHX rrpeaenax aMrrnHTyaHhiX H speMeH

HbiX xapaKTepHCTHK ·Hsny'leHHSI IIpoayKTOB peaKUHft H perHCTpaUHH IIOCneaoBa

TenbHblX a -pacrraaos MaTepHHCKoro H aoqepaero Siaep c uenbiO ycTaHoB

neHHSI reHeTH'IeCKOft CBSI3H asyx a -HsnyqaTenetl:. 

UenbJO HaCTOSIIlleA pa6oThi SIBHnocb cosaaaue arrrrapaTy(:lbl, rrpeaaa3Ha'leH

aofi anSI H3Y'I8HHSI a -aKTHBHbiX H30TOIIOB. naaHaSI ycTSHOBKa H3I'OTOBneHa 

B na6opaTOpHH SiaepHbiX peaKUHft H HCIIbiTaHa H8 BbiBeaeHHOM rry'I:Ke TSI>KenbiX 

HOHOB 310-caHTHMeTpOBOI'O UHKnOTpOHa. Ha YCT8HOBKe BeayTCSI ~H3H'IeCKHe 

aKcrrepuMeHTbi rro H3y'leHHIO a -pacrraaa Tpaac~epMHeBbiX aneMeHTos14 I. 

0TaeneHHe IIpoayKTOB SiaepHbiX peaKUHi!: OT MaTepHana MHllleHH IIpH HC-· 

rronb30B8HHH yCKOpeHHbiX TSI>KenbiX HOHOB IIpOHCXOaHT sa C'leT HMIIynbCa1 rre

peaasaeMOI'O COCTaBHOMy Rapy HaneTaromei!: '18CTHUei!:. 0CHOBHbie MeTOabi c6o

pa Siaep oTaa'IH OCBellleHbi1 H8IIpHMep1 B pa6oTaX 151g1 • B H8CTOSII1lei!: ycTa

HOBKe Siapa OTaa'IH C06HpanHCb Ha CIIeUHanbHbie TOHKHe BOnOKHHCTbl8 qJHnbTpblt61 

pasMellleHHbie B IIOTOKe ra3a 1 OTKa'IHBaeMOI'O H3 o6'beMa peaKUHOHHOi!: KaMe

phi. 3ToT MeToa srrepsbxe rrpeano>KeH cl>pHaMaHoM17 I, a oTaenbHbie sorrpoCbi 

rraHHOI'O CIIOco6a c6opa Rrrep OT!Ia'IH OCBeUieHbl B pa6oTe npyHHa H 

ap/BI • Hapa 1 C06HpaeMbie Ha ~HnbTpaX1 MeXaHH'IeCKH rrepeMeUianHCb IIOO'Ie

peaHo K aByM IIapaM rronyrrpoBoaHHKOBbiX aeTeKTOpOB. l1MrrynbCbi C rreTeKTO

poB 'l:epes rrpeaycHnHTenH H ycHnHTenH rroaasanHCb Ha MHoroKaHanhHbii!: Tpex

MepHbii!: aHanH38TOp1 B KOTOpOM HMeeTCSI 6nOK aBTOMaTHKH/ 9 / • 

HH>K~ aaHo orrHcaHHe ycTaaoBKH ( 'laCTb I), a HeKOTOphxe aKcnepuMeaTanb

Hbie pesynbTaTbl1 rrony'leHHbie Ha Hei!: 1 IIpHBeaeHbl BO BTOpOi!: 'laCTH aaHHOft 

pa6oThi. 

I. YcTpoi!:CTBo ycTaHoBKH 

06mHi!: BH!I ycTaHOBKH IIOKa3aH Ha pHC. [, 

YcTaHoBKy MO>KHO pasnenHTb Ha 5 'lacTei!: (pHc. II ). 

A. PeaKUHOHHaSI KaMepa. 

B. KaMepa co c6opHHKaMH H neTeKTopaMH. 

B. CHcTeMa UHpKynRUHH rasa. 

r. OpHBOII !IBH>KeHHSI c6opHHKOB. 

n. 3neKTpOHHaSI annapaTypa191 (Ha pHC. 0 He IIOKa3aHa). 

PaccMoTpHM aasHa'leHHe H oco6eHHOCTH nepBbiX 4 'laCTei!: ycTaHOBKH. 
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A. P e a K u H o H H a SI K a M e p a ( pHc. III cny>KHT rrnSI pa3MeUieHHSI 

MHlli8HH, TOpMO>KeHHSI Siaep OT!I8'1H 1 Bbi6HBaeMbiX H3 MHllleHH 0 H COrrep>KHT UH

nHH!Ip cJ>aparreSI 1 H3M8pHIOUIHH IIOTOK HOHOB. 0y'IOK YCKopeHHbiX HOHOB npoxoaHT 

qepe3 BaKyyMHO-IInOTHYIO aniOMHHHeByiO tflonhry TOnUIHHOH 0 1010-0,015 MM (111 -2), 

OTrrenSIIOIUYIO 06'beM peaKUHOHHOi!: KaMepbl (111-4) OT o6'beMa HOHOIIpOBOrra. 

cl>onbra rrpHKneeHa Ha BXO!IHOH MerrHoi!: Pl'!llleTKe (III-1) • nanee IIY'IOK HOHOB 

rrorranaeT B MHIIIeHb (lfl-3) • BellleCTBO MHIIIeHH HaHeCeHO Ha TOHKYIO anJOMHHHe

BYIO ~onbry-nonno>KKy. MHIIIeHb nnH ny'llllero oxna>KneHHSI sa>KaTa Me>Kny nsyMSI 

IIpHTepTbiMH npyr K rrpyry MerrHbiMH pellleTKaMH 1 KOTOpble o6pasyroT KaCCeTy 1 

yKpenneaayro Ha oxna>KnaeMOM Koprryce sxonaoil: pellleTKH. BxoaHaH pellleTKa u pe

IlleTKH MHllleHH BbiiiOnHeHhl CBepnemreM COOCHhiX OTBepCTHH aHaMeTpOM 21 2 MM 

( npospa'IHOCTb "' 65%). TonUIHHa npH>KHMHoi!: pellleTKH KacceThi MHIIIeHH Mo

>KeT BapbHpOB8TbCSI 1 'ITO o5ecrre'IHBaeT pa3nH'IHyiO KonnHM8UHIO Sirrep OT!I8-

'IHI 101 ~ 

Bhx5HBaeMhie smpa TopM03SITCSI B uHnuaapuqecKoil: KaMepe (III-4) 1 sanon

aeaaoil: I'830M. Pa3Mepbl K8Mepbl BnHSIIOT H8 BpeMSI BblHOC8 Siaep OTaa'IH H H8 

KOnH'IeCTBO !IH~~YH!IHpOB8BIIIHX H8 ee CTeHKH ·rrporryKTOB. nHaMeTp KaMepbl 

20 MM 1 anHHa ee 1 T.e. paCCTOSIHHe OT MHIIIeHH !IO BbiXOaHOH ~Onbi'H (111-5) 1 

22-30 MM. OpH aToM o6'beM KaMepbr paBHRncg 7-9 14 CM3. 

BpeMH BbiHOCa Hrrep IIpH 06'beMe KaMepbl 9 14 CM3 IIpH HCIIOnb30B8HHH 

tfJHnbTpOB 6e3 IIOJ:WO>KKH H C aByMSI HHKeneBbiMH CeTK8MH COCT8J¥!HnO 9 MCeK, 

a IIpH HCIIOnb30B8HHH ~HnbTpOB C 5yMa>KHOH IIOanO>KKOH H C aByMSI HHKeneBbiMH 

ceTKaMH - 17 MC8K. 

Opoi!:aSI 'l:epes MHIIIeHb H peaKUHOHHyiO K8Mepy, IIY'IOK HOHOB nonaaan B 

uHnnanp cl>apaneg (111-7) , KOTOpbril: oxna>Knancg soaoil: n . pacrronarancg B 

BaKyyMHOM o6'beMe. 

B. K a Mepa CO c6opHH K8MH H rreTeKTOpaMH 

KOHCTpyKTHBHO BbiiiOnHeHa B O!IHOM KOprryce OU-ro C peaKUHOHHOH KaMepoi!: H 

npeaHa3Ha'!eHa anSI ynaBnHBaHHSI Ha c6opHHKH 011-12) IIpOLlYKTOB peaKUHti: H3 

rasosoil: cTpyH H rrepeaoca co6paHHhiX gnep K neTeKTopaM (III-14) • 

B aacToHmefi ycTaHOBKe npenycMoTpeH cneAyroUIHH UHKn pa6oThi. Oaua 

H3 ~HnbTpOB-C60pHHKOB OIIpeneneHHOe Bp8MH H8XOLlHTCSI B IIOTOKe rasa, C06H

paS! S!Dpa. 3aTeM 38 KOpOTKOe BpeMH 9TOT cGopHHK rrepeMeruaeTCSI K OllHOti: 
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nape }leTeKTOpOB, rAe IIpOH3BOAHTC51 perHCTpaUHH pacrraaa co6paHHbiX HAep, 

a c6op rrpOAYKTOB peaKUHH IlpOH3BO/lHTC51 Ha ApyroM tjJHnbTpe. nocne 3TOrO 

rrepBbiH c6opHHK rrepeMeiUaeTC51 OT }leTeKTOpOB K ra30BOMY ITOTOKy, a BTOpOH 

c6opHHK 1 Ha KOTOpOM HaKOITHnHCb 51/lpa-rrpOAYKTbi,- KO BTOpOH nape }leTeKTO-

poB. 

B KaqecTBe c6opHHKOB Hcrronh3oBanHCh BonoKHHCTbie ¢HnhTpy!Oume Ma

TepHanbi THITa n<f>C-2. 3TH tPHnbTpbl o6naAa!OT HCKn!OqHTenbHO Bb!COKOH CTa-

6nnhHOCTb!O 3aXBaTa asp030neH (rrpOAYKTOB peaKUHH) H3 ra30BOrO ITOTOKa. 

<f>nnbTpbi-C60pHHKH (III-I~) 1 Bbipe3aHHble H3 MaTepHana n<t>C-2, AnSI yBenHqe

HHH rrpoqHOCTH 3aKnallbiBanHCb Me)l{llY llBYMH HHKeneBbiMH CeTKaMH C rrpo3-

paqHQCTb!O 60-85%, ycTaHaBnHBanHCb B 51qei1:KH peHKH-llep)l{aTenH (III-II) H 

Kperrnnnch rrpy)I{HHHbiMH 3aMKaMH. B peii:Ke-aep)l{aTene OllHOBpeMeHHO pa3Me

JUanoch 3 rrapbi pa6oqHx ¢JHnhTpoB. B pa6oTe yqacTByeT oaHa napa, a ocTanh

Hbie 51BIT51!0TC51 3aiTaCHhiMH H8 cnyqaiJ: BbiXOlla H3 CTpOSI 1-0H rrapb!, KpoMe Toro, 

H8ITHqHe Tpex nap ¢JHnbTpOB IT03BOn51eT H36aBnSITbCSI OT llOnrO)I{HByrnero ¢Joaa, 

ecnn HX rrepHOllJ.IqeCKH rrepellBHraTb BMecTe C peHKOH (III -ll) H rrpHBOllOM 

(11-25) ITO orrpeaeneHHOMY UHKny C ITOMOillb!O CITeuHanhHOrO MexaHH3Ma (Il-26). 

PeH:Ka-aep)l{aTenh(III-ll) , cny)l{amag ang rrepeHoca ¢JHnhTpoa-c6opHH-

KOB K AeTeKTOp8M 1 H3rOTOBneHa H3 CTanH H ITOKpb!Ta cnoeM XpOMa. TpyrnHeC·SI 

ITOBepXHOCTH ee TrnaTenbHO OTITOnHpOB8Hblo Pei1:Ka yrrnOTHSinacb C KOprryCOM 

(111-8) 1 qT06bi He llOITyCKaTb yTeqKH ra3a MHMO ¢JHnbTpOB1 BnHSI!OilleH Ha Be-

ITH'HIHY K_o3¢l<PHuHeHTa c6opa R.Qep. B peGynhTaTe HCITbiTaHMfi pa3nMqHbiX MaTe

rmanoB B KaqecTBe yrrnoTHeHHH 6bma Bbi6paHa MeaHo-rpa¢JHTOBaSI BTynKa ( 6yKca) 

-2 
(111-10) 1 KOTOp851 rrepea ITOCT8HOBKOH B KaMepy OTKaqHBanacb ):10 10 MMpT,CT, 

H KHITHTMITaCb B AH¢J¢Jy3HOHHOM Macne, TaKaH 6yKC8 C03llaBana Halle)I{HOe yrr

ITOTHeHHe c pei1Kon· H o6ecrreqnBana HerrpepbiBHYID pa6oTy B TeqeHHe HeCKOnh

KHx cyTOK C qaCTOTOH llBH)I{eHH51 10 UHKnOB B ceKyHllY (yTeqKa raGa MHMO 

(pnnbTpOB He rrpeBbiWana 10%). 

Pei1Ka-aep)l{aTenh COeAMHHITaCb ITpH ITOMOIUH lliTOKa (111-25) C MexaaHqeCKMM 

rrpHBor~oM, pacrronolKeHHbiM BHe KaMepbi aa HarrpaBITH!OIUHX TenelKKM, YrrnoTHBHMe 

lllTOKa peweHO rryTeM llH¢JtjlepeHUH8nhHOH OTKaqKH H3 rrpoMelKyToqHoro K8pMaHa 

yrrnoTHHTenhHOH BTynKH ( DI -19) , B KOTopofi ABM)I{eTCH wToK ( 3a3op Me)l{llY 

BTYITKOH H lllTOKOM nenaeTC51 MHHHManbHO B03MOlKHbiM). 0TKaqKa 1IpOH3BOAHTC51 

C TBKOH CKOpOCThiO, qT06bi llBBneHHe B .KapMaHe 6binO H9CKOnhKO HlDKe 
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( Ha 5-10 MM pT.cT.), qeM naaneHHe B KaMepe c AeTeKTopaMH. YrrnoTHHTenh

HaSI BTynKa BbiiTOnHeHa H3 apeBeCHO-CnOHCTOrO rrnaCTHKa, 1IpOITHT8HHOrO B Ba

KyyMe llH<P<P Y3HOHHbJM MacnoM. BbiCTpoaeiicTBYIDU:lHH 3a)I{HM(III-18) IT03BOnHeT 

6biCTpO MeHHTh peHKH C ¢JHnhTpaMH, 

llnH perHCTpauHH a -qacTHU HCITOITh30BanHCb 2 rrapbl rronyrrpOBOAHHKO-

BbiX Si- Au aeTeKTopoB (111-14) • t:{yacTBHTenhHaH rrnornallh KalKa oro aeTeKTo-' 

pa 2,5 CM2, PaCCTOSIHHe OT c6opHHKa llO ITOBepX,IIOCTH ll9TeKTOpa 3,5 MM, 

feoMeTpHqeCK8SI 3¢J¢eKTHBJIOCTb lleTBKTOpOB 30-33%. 06e napbi lleTeKTOpOB 

HaXOll51TCSI Ha p8CCT051HHH 120 MM llpyr OT llpyra, CHMMBTpHqHo OTHOCHTenhHO 

BbiXOllSIIUero H3 peaKUHOHHOH KaMepbi ra30BOrO ITOTOKa, llng KanH6pOBKH llBTeK

TOpOB K JIHM IIOllliOCHTCSI CIIeuHanhHbiM ycTpOHCTBOM (111-20) 3TanOHHblft HCTQq-

HHK a -qacTHUo 

Bo BpBMSI 3KCrrepHMeHTa KaMepa (pMC, Ill ) ITOllBBlllHB8eTCSI Ha HOHOITpOBOlle, 

'a ITOllAep)I{HBa!OIUHe ee CTOHKH orrycKa!OTCSI, npHBOll ( II -f) OCTaeTCSI Jia Te

ne)I{Ke. 3To 3HaqHTenhHO yMeJibruaeT rrepeAaqy BH6pauHH: oT MexaJIH'IecKoro 

rrpHBOll8 Ha KaMepy, qTo OC06eJIHO Ba)I(JIO llnSI lleTeKTOpOB rrpH perHCTpaUHH 

pellKHX C06biTHHo 

B. C H c T eM a u H p K y n H u H H r a 3 a (pH c. 11 ) npeaHa3Ha'leHa am1 

C03llaHHH onpeaeneHHoro aaaneHHH B peaKuHoHHOlt KaMepe (11-ll) H o6ecrre

qeJIHSI HarrpaBneHHOrO ITOTOKa ra3a 1 C KOTOpb!M rrepeHOCSITCSI Slllpa-rrpOllYKTbl 

peaKUHft K c6opHHKaM (11-16) o 3Ta CHCTeMa COllep)I{HT 3aMKHyJi-blft Tpy6orrpo

BOll (11-8) , rae UHpKynSIUHSI ra3a OCyiUeCTBnSieTCSI repMeTH3HpOB8HHbiM tjlop

BaKyy MHbiM HacocoM BH-1 (11-20) 

B CHCTeMe HMB!OTCSI ¢JHnhTp QqHCTKH OT pallHOaKTHBHOCTH (11-19) 1 MaC

noOTOOHHHK H ¢JHnhTp rrpB/lB8pHTBITbHOH oqHCTKH (11-21) 1 noBylllKa (11-5) lllTSI 

BbiMOpa)I{HBaHHSI BnarH H llpyrHX rrpHMeCeH H ¢JHnbTp TOJIKOH O'IHCTKH (11-6) • 

<f>HnhTp (11-6) 1 H3rOTOBneHHbiH ITOA06Ho ljJHnhTpy, OITHCaHHOMY B pa6oTe/6/ 1 

COCTOHT H3 4 cnoeB TKaHH <f>nn-15 H ITOMeiUeH B repMeTH3HpOBaHHblft 06'beM, 

KOT0p~IH1 B CBO!O oqepellb 1 HaXOAHTC51 B COCYA9 C )I{HllKHM a30TOM (11-7) 

KpoMe TOI'01 B CHCTeMe HMeeTCH 6annOH CO C)l{aTbiM a30TOM1 H3 KOTO

poro -qepe3 sneKTpoMarHHTHbiH Knarraa (Il-l) , yrrpaanHeMbiH CHrJianaMH 

sneKTpoKOHTaKTHoro BaKyyMMeTpa (II- 2) , rrpoH3BOllHTCSI ao6asneHHe ra3a 

B UHPKYITHUHOHHY!O CHCTeMy, 3To HB06XOAHMO AnSI KOMITeHCaUHH OTKaqHBaeMOrO 

ra3a qepe3 AH¢J¢JepeauHanhHoe ynnoTHeHHe (11-23) WTOKa peHKH, 
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Bbi6op HYJKHbiX rrapaMeTpoB rrpH sarrycKe1 a TBKJKe KOHTponh sa pa6oToil 

UHPKYJlS!UHOHHOi! CHCTeMbl ocymeCTBJI5!eTC5! C ITOMOIIlhiO poTaMeTp8 (11-4) 

3 neKTpOKOHT8KTHbiX BBKYYMMeTpOB (11-2) H 3JieKTpOKOHT8KTHOI"O 1JHcptfJepeH

UH8JlbHOI"O BBKYYMMeTpa (11-14) 0 H3Me pmowero rre pe118Jl Jl8BneHH5! HB <!JHnhTpe 

(11-16) • ITo rroKasaHHIO JlHcpcpepeauHanhHOro BaKyyMMeTpa MOJKHO cynHTh 

o COCTOS!HHH cpHJihTpoB. CHI"H8Jlbl 3JieKTpOKOHT8KTHbiX BBKYYMMeTpOB BblBOJl5!TC5! 

Ha rrynhT yrrpaBneHHS!. 

f. flpH BOll JlB·H JKeHH 5I c6o pH HKOB (11-r) rrpeJlH83HB'!eH JlJISI 

rrepHOJlH'!eCKOI"O rrepeMemeHHS! <jJHJibTpOB C Co6paHHbiMH 5!Jlp8MH OT MeCTa c6opa 

K Jl6T8KTOp8M H o6p8THO. llBHJKeHHe OCyweCTBJI5!eTC5! 11pH ITOMOWH 11H8BM8TH

'!8CKOI"O 11pHBOJl80 COCT05!lU61"0 H3 UHJIHHJlpa C rropmHeM (11-25) H B03JlYXOpac

rrpenenHTen5! (11-28) • flpH BpameHHH JlBH!"aTeneM (11;: .. 29) 30JIOTHHK8 B03Jly

xopacrrpenenHT8Jl5! ClKBTblll B03JlyX rrepHOJlH'!eCKH H811p8BJI5!eTC5! B OJlHY H3 110-

nocTell UHJIHHJlp8 H 110pW8Hh COBepwaeT B03Bp8THO-IIOCTJI18TeJibH06 JlBHlK8HHe C 

BbiCTOeM B Kpai!HHX 110JIOlK8HH5!X. 

EhiCTponeilcTBHe rrHeBMorrpHBOna nocTJiraeTCS! B pesynhTaTe rronBona aoanyxa 

qepes KaHaJihi 6onbmoro ce'!eHHS! H 6biCTporo Bhixona Bosnyxa H3 orropolKHS!e

Mofi rronocTH UHJIHHJlpa B 6annacTHhiH o6~eM H nanee qepes npoccenh B aTMo

ccpepy. B KOHue xona rropwHS! naBneane Bosnyxa B 6annacTHOM o6~eMe H orro

polKHS!eMoii. ITOJIOCTH UHJIHHJlpa 110BbiWaeTC5! 0 TaK KaK B03JlYX He ycrreBaeT BbiXO

JlHTh qepe3 npoccenh. flopmeHh 6biCTpO TOpM03HTC5! 0 H CHJihHOI"O ynapa He 

11pOHCXOJlHTe J.13MeH5!5! BeJIH'IHHY 6annaCTHblX o6~eMOB H perynHpyg OTKpb!THe 

Jlpoccenefi, MOJKHO 110Jl06paTb 011THManhHbl8 ycnOBHS! pa60Tbl ITHeBM011pHBOJla 

110 6hlCTpOJlei!CTBHIO H BH6pauHHMe 

llorronHHTenhHblll JlBil:raTeJih (II -30) CJIYJKHT JlJIH ycTaHDBneHHH pei!KH 

c cpHJihTpaMH (III-If) B OJlHO H3 llOJIOJKeHHH H TO'IJ!Oll ee OCTaHOBKH C UeJibiO 

perHCTpaUHH a -pacrrana noqepaero Hnpa, '!To Tpe6yeTcH npH pa6oTe ycTa-

HOBKH B •pelKHMe perHCTpBUHH JlBYX 110CJI81lOBaTeJibHblX a -paC118JlOB 11pO

IlYKTOB 51/lepHblX peaKUHil (BpeMH CTOHHKH 38Jl8eTC5! 3JieKTpOHHOil CXeMOi!).06a 

LIBH!"8T8JIH ynpaBJIH IOTCH 6JIOKOM 8BTOM8THKH H HM810T ponHKOBbl8 MycpTbl o6-

l"OH80 1103BOJIIIIOU~He. JlBH!"8T8JIHM He38BHCHMO Jlpyr OT Jlpyra Bp8lU8Th 30JIOTHHK, 

llaT'!HKaMH Kp8HHHX UOJIOJKeHHil rropWHS! (11-31) cnyJKaT cpoTOJlHOLihl, OCB8W86Mb18 

Jl8MIIO'IK8MJI 0 CBeT KOTOpbiX rrepeKpb!BaeTCH tPJIBJKKOM HB !UTOK8 UOp!UHil, 
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.
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PerynHpyg CKOpOCTh BpameHHS! 30JIOTHHKa0 MOJKHO MeHHTh BpeMSI BbiCTOl 

110plliHH0 a, cne~tOBaTenhH00 H c6opHHKOB HJlep OTJla'IH B Kpai!HHX IlOJIO>KeHHSIX 

BpeMH nepeMemeHHH nopWHH npH aToM MeHHeTCSI aeaaa'IHTenhHO, PeJKHMhl pa-

6oThi 11H9BM011pHBOJl8 HaCTOSIIUei! ycTaHOBKH 11pHBeJleHbl B CJ19JlYIOIIIe'i! Ta6nHUe, 

XapaKTepHCTHKa 

BpeMSI .liBHJKeHHSI 

IIOpWHSI B O.QHY CTO

poHy ( I .liB, ) 0 ceK 

0,020 

BpeMSI BbiCTOSI rropwHSI 0,063 
B O.QHOM IIOJIOJKeHHH 

( I CT, ) o CeK 

BenH'IHHa pa6oqero 0,083 
UHKJIB ( I U = I .liB + ICT), 

ceK 

31jMjleKTHBfOCTh 

pelKHM8 ( I ~T 100) 76% 

PeJKHM pa6oTbi rraeBMOIIpHBO.lla 

2 3 4 5 6 

0,022 0,030 0,035 0,045 0,050 

0,074 0,185 0,460 0,850 2,450 

0,096 0,215 0,495 0,895 2,500 

77% 86% 93% 95% 98% 

PeJKHM M6 nocTHraeTCH npH aenpepbiBHOM spaweHHH sonoTHHKa nononaH

TenhHhiM nsHraTeneM. KpoMe Toro, nng H3y'leHHH nonroJKHBYIIIHX Hnep rrpeay

cMoTpeHa B03MOlKHOCTh C ITOMO!llh!O 3JleKTpOHHKH H3M8HHTh! BpeMH CTOSIHKII 

nopiUHH B IUHpoKHX npenenax (oT 10 no 1000 ceK), a speMSI JlBHJKeHHH ere 

OCTaeTCH paBHbiM 0,05 CeK. 

B Ka'leCTBe Hnn!OcTpauHH aa pH c. IV rrpHseneH rpacpHK JlBHJKeHHSI nopiUHSI ( c6op

HHKoB) B peJKHMe Nd. 

Bb16op peJKHMa pa6oTbi rraesMorrpHBOilB npoH3BO!lHTCSI B saBHCHMOCTH o 

nepnona rronypacrrana HsyqaeMhiX rrponyKTOB HJlepHbiX peaKUHil. ( KaK rrpaBHno 

BpeMSI pe!"HCTpaUHH COCTaBJIS!eT 3-5 nepHOilOB rronypacrrana HCCnenyeMOI"O H30 

Torra ). flpH 9TOM cneayeT Y'IHTbiBaTb BpeM9HHYIO a¢KIJeKTHBHOCTh0 CBH3aHHY 

c pacnanoM H HaKorrneaHeM npollyKTOB Ha c6opHHKe. Ha pHc. V rrpH'aeaeH 

BpeMeHH8SI a<jMj>eKTHBHOCTh ( TJ ) B 38BHCHMOCTH OT nepHOJl8 rronypaCII8Jl 
Bp 

nnH aeKOTOpbiX peJKHMOB pa6oTbi ycTaHoBKH. 

9 



r.ne 

tB 

3~~eKTUBHOCTb paCC'IUTBHB no ~OpMyne: 

"lap 

-ACta +tJla) -AtcT 2 
e 0-e ) 

A (l Jla + lcr 

-2ACfna +tcT 
HI-e 

) 

] 

A _ 0,693 
T~-

IIOCTOSIHH8SI pacrra,na ( T ~ - nepuo.n nonypacrraaa) ; 

- speMSI BbiHOCa Slll9p OT.l18'IU rasOM U3 peaKUUOHHOli K8M9pbl; las -

apeMSI /lBU~9HUSI ~U.!IbTpa OT M9CT8 c6opa K ,l19T9KTOpaM; l CT - Bp9MSI 

CTOSIHKH c6opHHKOa, paaaoe apeMeHH H3MepeHBSI (HaKOII.!IeHHH). 

Ms rpa~HKB su.nao, 'ITO c yMeHbweaueM nepHo,na nonypacna.na usy'!aeMbiX rrpo

llYKTOB yMeHhwaeTcSI BpeMeHHaSI a~~eKTUBHOCTh. 

II. 3KcnepuMeHTanhHbie pesynhTBThi 

~ 

Ha BbiB9.l19HHOM nyqKe 310-caHTHMeTpOBOrO UHK.!IOTpOH8 npOB9]:19Hbl KOHT-

pO.!IbHbi9 onhiTbl no onpe,neneHHIO OCHOBHbiX X8p8KT9pUCTHK HBCTOSIIU9lt ycTa

HOBKHo Bo BC9X OnbiT8X B K8'19CTB9 c6opHHKOB Slllep 0Tll8'IH UCITO.!IbSOB8.!IHCb BO

.!IOKHHCTbi9 ~U.!IbTpbi ncJ>C-2 CO C.!I9llYIOIIIUMU X8p8KT9pUCTUK8MH: a) COITpOTUB.!Ie

HUe 1,9 MM BO,llSIHOrO CTO.!I68 rrpu CKOpOCTU 1 CMfCeK; 6) .l1U8M9Tp BO.!IOKOH 

0,3 MKM; B) BeCOB8SI nnOTHOCTb ifJH.!IbTpyiOIUero C.!IOSI 0,15-0,23 Mr/cM2. 

0,nHUM Us OCHOBHbiX napaMeTpOB aKcnepUM9HT8.!IbHbiX yCT8HOBOK SIB.!ISI9T

CSI Koaifi~UUU9HT c6opa 1 T.e. OTHOW9HH9 'IHC.!I8 SIJl9p1 co6paHHbiX H8 c6opBUK9, 

( ~U.!IbTpe) j ·K nonHOMy 'IUC.!Iy Sl,l19p1 Bhi6UTbiX Us MHlli9HU, B .l18HHOli yCT8HOBK9 
150,151 149 

KO~UUU9HT c6opa HsMepSI.!ICSI no a -aKTUBHbiM npo.nyKT8M ny u Tb • 
142 12 1151, 150 

o6paayJOIUHMCSI a stJlepHbiX peaKUHHX Nd ( C , 3-4n) Dy ; 

ueua( 2oNe,7-8a)u1,UO Dy H 1Upre2C,4a) 149Tb. 

lfT06bi UCK.!IIO'IHTb rrorpeWHOCTb 1 CBSIS8HHYIO C USMepeBHeM TOKa ny'IK81 

O,l1H8 '18CTb SIJlep OTJl8'1H C06Hp8.!18Cb H8 ifJHnbTpe1 8 JlpyraH '18CTb B6HB8.!18Cb 

B c6opBHK, paCIIO.!IOJK9HHb11 a H9IIOCp9JlCTBeBHOI 6nHSOCTH OT MHWeHH, Ponb 

C60pHHK81 B KOTOpbll B6HB8.!18Cb OIIp9Jl9.!19HH8SI '18CTb Slll9p1 BbiiiO.!IHSI.!IH HHK9-

.!I9B8SI C9TK8 H.!IH DepiflopHpOB8HH8SI 8.!IlOMHHB9B8SI iflonbra. nocne KOpOTKOI'O 

(5-10 MBH) o6ny'leBBSI KOnH'IeCTBO SIJl9p1 C06p88Bb1X 88 ~H.!IbTpe B B6BTbiX 

B C60pHHK1 ODp9Jl9.!ISI.!IOCb DO C'I~Ty a -'18CTBUo no COOTBOWeBBlO 3ape-

I'HCTpHpOB8BBbiX a -'18CTHU C aTHX llBYX c6opBHKOB p8CC'IHTbiB8.!ICH KO~-
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UUeHT c6opa 1 SH8'19HHe KOToporo B pas.HbiX OITbiTSX COCTSB.!ISI.!IO 40-70%, 3aHU• 

JK9HHOe 3H8'1eHHe K09~BUHeHT8 c6opa · Sl}lep OTJl8'1H Ha ifJH.!IbTpe 

'18CTH'IHO 06~SICHSieTCSI 

peaKUHOHHOH K8M9pbi 

Te.!IbHO H3Y'I8.!ICSI c6op 

'Iepes HBKe.!IeBbie CeTKH 

llHifliflyauel IIpOJlyKTOa peaKUHH Ha CTeHKI! 

.norronau-H HeKOTOpO.li yTe'IKOil: raaa. 

SIJlep OTJlB'IH IIpH IlpOKB'IHaaHHH . raaa 

( BM9CTO n<I>C-2). Koa~<jluuue.HT c6opa OK8Sll.!ICSI, 

KaK H Cne,llOB8.!IO O~H,l18Tb 1 saBUCSimHM OT Dpospa'IHOCTU CeTOK-C60pHUKOB E 

paBHSI.!ICSI 2:!:_0,5%; 6:!:,1% U 15:!:,5%, rrpu aTOM rrpospa'IHOCTH 6bi.!IU 82% 1 56% E 

22% COOTB9TCTB9HHOo 

Bee usMepea:uSI Koa<jJ<jJuuuea:Ta c6opa nposoaunucb rrpu onTHManhHOM aasne

HHU B peaKUUOHHOlt KaMepe. npu aTOM .l18B.!I9HHU Cpe.nHUH llpo6er rrpo,nyKTOB 

peaKUUlt S8K8H'IUB8.!ICSI B6.!IUSU OTBepCTUSI 1 qepes KOTOpbie OTKB'IHB8.!ICSI ras. 3aa

'leHHSI rrpo6eros SI,nep oT.na'IH pacc'!HThiBanHcb no <jJopMyne <J>apcosa/ 11/. C 

U9.!IbiO rrposepKH paCq~TOB aKCIIepUM9HTa.!IbHO HsMepeHa saBHCUMOCTb c6opa 

H,nep OT,l18'1~ OT ll8B.!IeHUSI rasa B peaKUUOHHOlt K8M9pe ( B H8lliUX OnbJT8X BCeraa 

) 
197 22 214 213 

ucnonhsOBancH asoT • 3Ta saBHCHMOCTb .nnH peaKuuu Au( Ne,5-6n) ' Ac 
npu aaepruu u6HoB 

22 Ne , pasa:o.li 120 Mas, npe.ncTaBneaa aa puc, VI • 
TaKolt su.n Kpuaolt o6ycnosneH TeM, 'ITO rrpu ManhiX .nasneHUHX cpe.nauil 

rrpo6er rrpeBbilliaeT .ll.!IUHy KaMepb! U 'IBCTb H.llep OT.l18'IU B6HBa9TCSI B S8.l1HIOIO 

CT9HKY KaMepbl 1 8 yMeHbWeHUe Bb!XO,lla IIpH 60.!Ibl!IUX .naBne.HUSIX CaSisaHO C 

.nu<jJ<jJysBe.li npo.nyKTOB peaKUBI Ha cTe.HKB KaMephi B6nBsu Muwea:u. HeKoTopoe 

oTnU'IHe Kpusolt a:a puc. VI oT uaMepea:ao.li a pa6oTe/81 BbJaaaao TeM, 

'ITO B H8IIIHX 0Ilb!T8X HCIIO.!Ib30aanaCb "'TO.!ICT8SI"' MHIII9Hb - 0,9 Mr/cM2 • 

nnH npaKTH'I9CKUX uene.li Ba~HO yCT8HOBUTb 1 KBKOB M9X8HUSM <jJH.!IbTp8UUH 

SIJlep OTJl8'1H 1 a T8KJK9 KaKOBB aaaHCHMOCTb Kos4JifJHUHe.HTa ifJH.!IbTpyJOIUero 

,neltcTBHSI OT CKOpOCTH <jJB.!IbTpaUHUo HsB9CTH0 1 'ITO B aaBHCUMOCTH OT pasMepa 

qaCTHU aapoaonel, C KOTOpb!MH OC8~.l18IOTCSI HCC.!I9JlY9Mbie Sl.llpa 1 H CKOpOCTH rasa 

KOaqJ!pHUHeHT ifJH.!IbTpyiOIUero ,ne.liCTBHSI HM99T MHHHMYM/B/ 1 'ITO llpHBO,llHT K 

yM9Hblli9HHIO KOa<jJ<jJUUH9HTa c6opa, noaTOMY UCC.!I9.llOBa.!IaCb saBUCUMOCTb K09<jl

ifJHUH9HT8 c6op~ oT cKopocTB rrpoxo.nHwero rasa. HsMepe.HBSI rrposo,nH.!IHCb c 

214,213 
aTOM8MH OT,lla'IH Ac 1 KOTOpb!e o6paayiOTCSI B H.llep.HbiX peaKUUSIX IIO.ll 

Jl9ltCTBueM TH ~enhiX uoaos. Ha puc. VII npeucTaBnea:a sasucuMoCTb Koa<J>41u

uaea:Ta c6opa <jlunbTpoM n<I>C-2 oT nua:elia:o.li cKopocTH npoKa'IHBaeMoro rasa. 

Ms a.Hanusa aTolt sasucuMoCTH MOJKHO cuenaTb npe.nnonoJKeHHe, 'ITO <jJHnhTpaUHSI 
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• 
HA9p OTA8~H rrpOHCXOAHT B OCHOBHOM C ITOMOWbiD HHepUHOHHoro M9X8HH3M8/S/, . . 
H paaMepbt ~aCTHU aapoooneH: He rrpeBhtmaroT 0,2 MKM. 

C U91IbiD ITOIIHOH rrpoBepKH H8CTOHW9H yCT8HOBKH H3y~aJIHCb cnenyromHe 

197A ( 22 ) 214 21a 22 
HnepHbte peaxuuu: u Ne, 5-6n • Ac : Pb + Ne 

238 U( 16 O, Gn) 248 Fm H 242 Pu( 160,4n) 254102. 

llnH rrponyKTOB 9THX peaKUHH H3MepeHbl K8K 9HepreTH~9CKlie, T8K H 

BpeMeHHbi9 XapaKT9pHCTHKH a -pacrrana. ITony~eHo xopowee cornacue c 

OITHC8HHbiMH paHee 

248 F 
o6p830B8HHH m 

CBOHCTB8MH 9THX H30TOITOB, l1aMepeHHbie Ce~eHHSI 
254 

H 102 TO)I{e cornacyroTCH co aHa~eHHHMH, orrpe-

neneHHbiMH Ha npyrHX YCT8HOBK8X1 ~TO ITOK83b!B89T rrpaBHIIbHOCTb pac~eTOB 

B orrpeneneHHH ITOIIHOH a$$eKTHBHOCTH YCT8HOBKH, 

llnH HIIIIIDCTp8UHH H8 pHC, VIII llpHBeneH OAHH H3 8MITIIHTYAHbiX Cll9KTpOB 
22 ~ 

a -~acTHU rrponyKTOB peaxuuu Pb + Ne c neTeKTopa, pacrrono*eHHoro 

CO CTOpOHbl ra30BOrO ITOTOKa ( aHeprHH HOHOB 
22 

Ne - 105 Mas, UHKII ABH-

)1{9HHH: 45 MCeK-ABH)I{9HHe1 850 MCeK-CTOSIHKa), lllupHH8 a -JIHHHti H8 

ITOIIyBb!COTe OKOIIO 50 K9B HBIIH9TCH CyMMapHbiM 9HepreTH~9CKHM paapeW9HH9M1 

xoTopoe o6ycnoBneHo co6cTBeHHbiM paapeweHHeM neTeKTopa (30 KaB), reoMeT

pueil: OITb!T8 1 BIIHHHH9M raaa, H8XOAHIUerOCSI M9)1{Ay $HIIbTpOM H neTeKTOpOM1 

H BIIHHHH9M $HIIbTpa-c6opHHKa, B CIT9UH81IbHbiX OITb!T8.X orrpeneneHO, ~TO BKII8.Jl 

$HIIbTpOB n<I>C-2 B aHepreTH~ecxoe paapeweHHe E a =5 Mas He rrpeBbiWaeT 

30 "as. 

CoanaHHaH ycTaHOBKa nnH uccnenoaaHHH xopoTKO)I{HBYIUHX npoayKTOB 

HAepHbiX peaKUHfi H8 rry~Ke TH)I(9Jib!X HOHOB HMeeT CII9JlYIDIUHe xapaKTepHCTHKH. 

1. Koa$$uuueHT c6opa HJlep-rrpoayxToB - 40-70%. 

2. BpeMH BhiHoca Haep ua peaKUHOHHoA xaMepbi - 0,010-0,017 cex. 

3, HauMeHbmee apeMH nepeMemeHHH c6opHHKOB oT MecTa c6opa K ne-

TeKTopaM - 0,02 CeK, 

HacTOHIUaH ycTaHOBKa BMecTe c anexTpOHHoil: anrrapaTypoA MO)I{eT uaMe

pHTh B WHpOKHX AH8IT830H8.X 8MDIIHTYJlHbie H BpeM9HHbl9 xapaKTepHCTHKH pac

IT8Jl8 nponyKTOB peaxuuA, 

YcTaHoBKa naeT B03MO)I{HOCTh perucTpupoBaTb rrocnenoBaTenbHbte a -pac

rranhl MaTepuacxoro H no~epaero HJlep. 

12 

ITpH H3y~eHHH OTHOCHT91IhHO AOIIrO)I{HBYIUHX rrponyKTOB HJl9pHbiX peaKUHil: 

T%,> 0,1 CeK) /4/ B ycTaHOBKy BH9C9Hbl HeKOTOpbie H3MeHeHHH 1 KOTOpb!e 

H9CKOIIbKO yBeJIH~HB8IDT Bp9MH C6opa HJl9p OTJl8~H, HO yny~W8IDT JlpyrHe xa

paKT9pHCTHKH, PeaKUHOHHaH KaMepa H KaMepa co c6opHHKaMH H neTeKTopaMH 

pa3H9C9Hbl H8 p8CCTOHHHe 250 MM, 8TO 3H8~HT91IbHO yny~WHIIO YCIIOBHH pa60Tbl 

rronyrrpOBOAHHKOBblX Jl9T9KTOpOB ITpH H93H8~HT91IbHOM YM9HbW9HHH KO~HUH9HT8 

c6opa. Ysenu~eHHe nuaMeTpa peaxuuoHHotl KaMepbi no 50 MM ( BMecTo 20 MM) 

IT03BOIIHIIO yMeHbWHTb JlH$$y3HID H)lep H8 CT9HKH K8M9pb!, 

B aaxnro~eHHe 8BTOpbl Bbtpa>~mroT 6naronapHOCTb 8K8Jl9MHKY r.H. <l>nepoBy 

u B.A. llpyHHY aa rrocTaHoBKy aana~u, o6cy*JleHHH u coBeTbij B.A. t.Jyrpeesy, 

B.H. IToxpoBcKoMy, B.T. CTerraHoBy H A.A. fpHHhKO aa ·rroMOWh B uaroToBneHHH 

ycTaHoBKH; r ~l1. Kosanro, C.A. ITuxanhHeTy, rrposonHBWHM c6opxy H aananxy, 

a T8K)I{9 r.H. AKanbeBy, IO.rr. XapHTOHOBy, A.r. lleMHHy, H.K. Cxo6eneay, 

r.H. CyH UauH-HH, IO.B. ITony6oHpHHOBY H B.l1. KpawoHKHHY aa noMOIUb B Ha

nanxe· arrrrapaTypb! H ITpOBe)leHHK KOHTpOIIbHbiX OITbiTOB., 
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Pac. n . 4>yHKUHOHanbH8SI cxeMa ycTaHOBKH. A - peaKUHOHHSSI KaMepa, 

E - KaMepa co c6opHHKSMH H neTeKTopaMH, B - UHpKymmHoHHaH cacTeMa, 

f - npHBOll llBHlKeHHSI C60pHHKOB1 1 - KnanaH1 2 - BSKYYMMeTp, 3 - 6annaCT
Hbllt 06'beM1 4 - poTaMeTp, 5 - nOBYWK81 6 - 4JHnbTp TOHKOA O'IHCTKH, 7 - CO

CYll ll&JOapa, 8 - Tpy6onpoBOl11 9 - BeHTHnb, 10 - BXOllHSSI 4Jon&ra, 11 - peaK

UHOHHSSI K8Mepa1 12 ,... BbiXOllHSSI 4Jon&ra1 13 - UHnHHllp <J>apalleSI, 14 - llH~e
peHUHSnbHblA B8KYYMMeTp1 15 - lleTeKTOpbi1 16 - peAKS C 4JHnbTpaMH-c6opHH

K8MH1 17 - ynnoTHeaue peAKH, 18 - npenycunHTenu, 19 - iPHnbTp npensapu

TenhHoA O'IHCTKH, 20 - BaKyyMHhlA HSCOC, 21 - MacnooT60AHHK1 22 - HSCOC 

oTKa'IKH nu~epeauuan&Horo ynnoTHeHHR, 23 - nu4!4JepeauuanhHoe ynnoTaeaue, 

24 - B8KYYMMeTp1 25 - IIH9BM8TH'19CKHA npBBOil1 26 - M9X8HH3Mbl CM9W9HHSI 

peAKB C $HnbTp8MB1 27 - CHCTeMa IIO~OTOBKH B031lYX8 1 28 - B03llYXOpacnpe

llenHTenb1 29 - OCHOBHOA llBHraTenb B031lYXOpacnpeAenHTenH1 30 - llBBraTenb 

llOBOilKH1 31 - ll8T'IBK nonOlK9HBSI c6opHHKOB 1 8 H 6 - aneKTpH'I9CKHe uenH 

COOTB9TCTB9HHO K nynbTY ynpaBneHBSI B K HHTerpaTOpy TOK8o 
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Pac, Ill • PeaKUHOHHSSI KSMepa H KaMepa CO c6opHHK8MH H JleTeKTOp8MH, 1 - BXOil

HaR perneTKa, 2 - BXOilHSR IPonbra, 3 - MHrneHb, 4 - peaKUHOHHaR KaMepa, 

5 - BbiXOilH8R cjlonbra, 6 - BbiXOilHSSI perneTKa, 7 - UHnHHilP <J>apaAeR, 8 - KOp

nyc, 9 ,... KpbililKa, 10 - 6yKca ynnoTHHTenbHasr, 11 - peAKa-AepJKaTenb cjlanbT

pos, 12 - cjiHnbTp-c6opHHK 1 13 - npHJKHMHSR KapeTKa, 14 -ll9T9KTop, 15 -
paa'beM BaKyyMHbiA, 16 - npyJKHHa, 17 - rnnl03, 18 - 6biCTpOJleltcTBYIOUIHA 38-

lKHM, 19 - ynnoTHHTenbHSR BTynKa, 20 - YCTpO~CTBO AnR K8nH6pOBKH AeTeKTO

pa, 21 - aneKTpOKOHT8KTHbllt BaKyyMMeTp, 22 - AH$cf>epeHUH8nbHbi~ BSKYYMMeTp, 

23 - rnnaHr ·AnR OTKS'IKH 06'beMa C UHnHHllpOM <J>ap8l19R1 24 - HarrpaBnSIJOIIISR, 

25 - cep&ra AnSI COeAHH9HHR C liH9BMOIIpHBOllOM0 
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PH c. IV. rpaqJHK ABHlKeHJ>fSI noplliHSI ( c6opHHKOB) B pelKHMe N91 ( t JtB = 
0,020 CeK, t CT = 0,063) • t AB - npeMSI ABHlKeHHSI C60pHHKOB 1 t CT - Bpe-

MSI CTOSIHKH C60pHHKOB1 t c6 - BpeMSI C6opa S!Aep OTI).8'1H 1 t HaM - BpeMSI 

H3MepeHHSio 
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r1ePu<XJ no~PQcnada. Ttjz cet. 

PHc. V. BpeMeHHBSI a¢¢eKTHBHOCTb ABYX ¢HnbTpon-c6opHHKOB B aaBHCH-

MOCTH oT nepHotta nonypacnaAa HccnettyeMbiX SIAep: a - pelKHM N91 ( t B = 
=0,0 17 ceK, t AB = 0,020 ceK, t CT = 0,063 ceK) ; 6 - pelKHM N93 
( t B = 0,017 CeK, t JtB =0,030 ceK, t CT = 0,185 CeK); ~ - pelKHM N96 
( l B = 0,017 CeK, l JtB =0,050 CeK, l CT = 2,45 CeK) • IJJTpHXOBbiMH 

ITHHHSIMH ITOK838H8 3¢¢eKTHBHOCTb 6ea yq~Ta HBKOnneHHSI npottyKTOB H8 c6op

HHK8X 38 MHOrHe UHKIThlo 
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Pnc. VI • 3aBHCHMOCTb c6opa HAep OTAaqn OT ABBneHHH ra3a B peaKUHOH
Holi KaMepe. 
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Jlul-leUHCJ9 ctoPOCT6 030ma. 

Pnc. VII. 3aBHCHMOCTb Koa«jlljlHUH9HT8 c6opa ( KOTOpblli nponopUHOHaneH KOa«jl
.PHUH9HTY ljlHnbTpyromerO AeliCTBHH) OT nHHeliHOii CKOpOCTH ljlHnbTp8UHHo 
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PHc. VIII • AMrrnHTy.rtHbil! crreKTp a -'laCTHU rrponyKTOB peaKUifll Pb-(
2 

Ne. 
BpeMSI .rtBHlKeHHSI C60pHHK8 paBHO 0,045 CeK, BpeMSI CTO,SIHKH - 0,850 CeK. 
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