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I. B B E n E H R E 

Ha nepBOM 3Tane pa6oTa y~KopHTeJIR Ha 70 rsB B r.CepnyxoBe 

HMeeT CMUCJI npOBOAHTD TaKHe 3KCnep~MeHT~, r~e Ba%HO TIOJIYti~T1 

3HeprerHqecKyD saBHCKMOCT1 ~~cJieAyeMoro nponecca HJIH xe TaK~e, 

r,D;e BUCOKaSI 3HeprHR rra~aiOut~X tiaCT~U HBJISieTCR peruaiOJitRM clJa.KTO

pOM B IIOJiyqeHHH HyJIHOt:l xapaK rep~CT~K~. K tiHCJiy TaKHX 3KCIIepiii

MeHTOB OTHOCSITCH npeAJIDXeHHH3 ·naoopaTOp~en B~COK~X 3Hepr~n 

orr~r~ c ,D;oJirOXHBYIItHMIII K0
-Me3)HaMJII no HsyqeHHIO acKMIITOT~qecKoro 

noBe,D;eHJIIR aMIIJIIIITY.D: pacceRHHH R0
- ~ aHTIII K0

- MesoHOB Ha HyKJio

Hax, IIO III3ytieHJIID pesoHaHCHUX COCTORH~t:l B CIIICTeMe K-MeSOH + HYK

JIOH III no HsyqetrnD SJieKrpoMarHHTHott CTPYKTYPU If -MesonoB. <PIIIsH

qecKoe OOOCHOBaHIIIe OIIhTTOB ,D;aHO B ITpJIIJIOiteHHIII i~ I. 

YcraHOBKa, c IIOMOIIt1IO Koropon 3TH sKcnepiiiMeHr& npoBO.D:.fiTCR, 

paCIIOJiaraeTCR B IIYtiKe HetiTpa;I:bH~X tiaCTHI( III COCTO~T H3 MarHHT

HOrO CrreKTpOMeTpa H HCKpOBhTX IIpOBOJIOqH~X KaMep, paOOTaiOutHX Ha 

JIJIIHIUf C 3BM. McKpOB&e Ka.Mepbl sanycKaiOTCR CJIICTeMOti CUHHTHJI]!jf .. 

D;JIIOHH~X III raSOBI:ZX qepeHKOBCKl£X CtieTtii.fKOB. 

TI. OirnCAH1m T\AHAJIA HEft1TP_;UI1HI:IX tiACTHU 

06utii!e xapaKrepiiiCTJIIKJII KaHc~a ~-Me30HOB TaKOBhT: 

a) yroJI OCJII KaHaJia C Hal1I'aBJieHHeM ycKopeHHhTX IIpOTOHO B I 0
; 

0) OTMeTKa rrytiKa IIO BhTCO~·e 2I50 MM OT OCHOBHOrO nepeKpbt-

TJIISI (rroJia); 

B) paCXOAHMOCT:b rryqKa .:t l,OI5 Mpa,D;; 

r) ,D;JIII!Ha cpopMIIIpyxnqet:t qacHi: KaHaJia oKo;ro 50 M; 

,D;) 06utaR ,ll;JIHHa KaHaJia OKCJIO 95 M 

KaHaJI ( CM. CXeMy Ha piiiC • I I!pM':JIOJieH~R 1~ 2 ) C IIOMOIIt:biD KOJIJIHMa-
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ropo B H oqxtii{aiOntero MarnHra cpop .l!HpyeT nytiOK K0 -Me3oHo n, pox.n;eH

nux na nnyxpeHnen MHmenH ycKop:,fTemi. Oc:o nyqKa coc:rannaer c 

nanpanneimeM ycKopeHHbiX npoxoH,)B yron I 0, q:ro o6ycnonJieHo ne

o6xo,zuiMOCT:OD "nun:rH" 113 .D;Hcppa.K)~liiOHHOrO nHKa Hen:rpOHOB lii T6M Ca

l.W:M cyii{ec:rneHHO yJiy-crmHT:O cpononhte ycnoBMR. YMeH:omeHMe yrJia ne

zeJia:ren:oHo. IlpH nu6ope nanpaBJI1~HHSI Ha MHmen:o .n;onycKae:rcst OTKJio

HeHMe OT yrna I 0 TOJI:OKO B 60JihliYD CTOpOHy, HO He 60JI:Ome, 'CleM 

0,5°. Ilpex.n;e -creM nonac:r:o. B KOJI.iiH¥aTop ][! I nyqoK npoxo.n;xtr 4M 

B MarHHTH014 none ycKOpHTeJia, B KOTOpOM npOMCXO.D;MT npe.n;BapMTeJI:O

HaR oqHcrKa OT 3apstxennux qacxnu, poxc,n;enHIIX B MMmeHH. 

E\OJIJIHMaTOp 1& I pacnOJIOXeH Ha paCCTOSIHIDI 34 M OT MMmeHH. 

Ilepe.n; 3THM KOJIJIHMaTOPOl.f noMeii{aE:TCSI CMCTeMa, n03BOJI.HIOntaSI ocy

nteCTBJIRT:& ( ,D;HCTaHUHOHHO) neper:pUTMe nyqKa H CMeHy CBMHUOBIIX 

KOHB6pTOpOB, KOTOpbte CJiyXaT )J,Jif: yMeH:OmeHHSI DOTOI~a raMMa-KBaHTOB. 

3a KOJIJIRMaropoM cJie)~yer oq:rmaromMi1 MarHMT. TiocJie 5-Me:rponoro 

npoc:rpaHCTBa, o6ecne-crHBaiOntero COJiee 3~eKTMBHYIO O'ClHCTKy OT 3a

pstXeHHbiX -craCTH~, pacnOJIOXeH KOlJ!MMarop ]~ 2, KOTOpun 3aBepmaeT 

cpopMMpoBKy nyqKa. ITocJie npoxox~eHMR KOJIJIHMa:ropa ~ 2 K0-Me30Hbl 

n~anr na MHmeH:&-pereHeparop. Fa nepnoM 3:rane 3TO raxenun 3ne

Menr, na BTopoM - XM.n;Knn no,rr,opo.n;. IloJioxenMe pereneparopa ( na 

paccroSIHMH 5M or 3~Hero cpe3a KOJIJIIDfa:ropa ) onpe,rr,eJiaercSI 

rpe6onaHHeM MCKJIIO-crxtr:& 3cpcpeKT B03MO%Hot.t perenepa~HM 1<.; -7 K; B 

KOJIJIHMarope. Ilepe.n; M 3a perenepaxopoM noMemaro:rca OTKatiennue 

( HJIM sanonnennue rasoo6pa3HhiM renMeM) o6'1eMor. IDe nasnaqenMe 

YMen:omHr:& 3~eKr perenepaUHH nepe.n; pereneparopoM H MnoroKpa:r

noe H KynononcKoe pacceSIHMe pacna.n;Hhlx nMOHOB sa HHM. Ha 6a3ax: 

IOM .n;o anaJIMSMpyDmero MarHHTa H 20 M nocne nero pacnonararorcs 

npOBOJIO'ClHble HCKJ>OBble KaMepbl H C~CTeMa CUMHTMJIJIRUMOHHbiX M 
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'llepeHKOBCKl~X C\leT'llHKOB, C riCMOIIt1D KOTOJ)hiX OCyn{eCTBJIReTCR 

sanycK. AHaJias pacna~Hux.t~acTH~ no HMnYJihCY ocYIIteCTBJIReTcR c 

rrOMOIIt1ID cneKrpoMerpvrt~ecKoro MarHaTa. 3JieKTPOHHaR annaparypa, 

peracrpapyDmaa pacrraAU K-MesoHoB, ynpaBJiaromaa HcKpoBUMR KaMe

paMH H OCYIIteCTBJIR:DntaR KOHTpOn1 Been YCTaHOBKH, pacrroJiaraeTCH 

B H3MepHTeJihHOM ~OMHKe. YcTa~oBKy OKpyxaeT p~HanHOHHaR SantH

Ta, o6ecne'llHBaDmaa 6esorracHy.o pa6oTy B 3KcnepvrMeHTaJI1HO~ soHe 

B Te\leHae onpe~eJieHnoro BpeMBHH. PacnoJio:llteirne KaHaJia B H3Mepvr

TeJI1HOM Kopnyce IEB ycKopvrxe.irR, corJiacoBaHHoe vr yrBepx.n;eHHoe 

~Hpexnaen II4?B3 npe,D;cTaBJieHo 11 TipHJIO:HCeHHH 1f. 2 pnc. 2. IIpoeKT 

rrpOTOKOJia TeXHH'lleCKOrO COBeJitc.HHR B Il4?B3 ITO ITO,D;rOTOBKe I~aHaJia 

He~!paJihHHX 'laCTHil, COrRaCOBaHHU~ C HCriOJIHHTeJIR~, npe,D;CTaBJieH 

B ITpaJioxeHHH ~ 3. 

nJIR C03,D;aHHa KaHaJia He06XO,D;HMO COCTaBJieHHe TeXHH'lleCKOrO 

npoeKTa, BKJIID'la~mero BanycK qeprexev.: 

a) pasMemeiine o6opy,D;oBaHvr.:r ( MOHTaltHa~ t~epTeJC); 

6) 'llepTellt TIO,ll;BO,IUtH 3JieKTpOriHTaHHR; 

B) 'llepTeX pasMenteHHR pa,D;H<mHOHHO~ 38mHTU; 

r) qeprex BO,D;OCHa6ZeHHR H ra30CHa6XeHHR; 

.D:) cc5opO'lHoro qeprexa KaHc.Jia; 

e) qepTeX CHCTeW ynpaBJiei-:1-IR, 6JIOKHpOBKH H CHrHaJIH3a~HH. 

ill. COCTKB OEOPYnOBAHJiffi YC1·AHOBKM 

B COCTaB ycTaHOBKH BXO,D;RT CJie,D;YIDntHe Y3JIU H CHCTetm: 

I. RHyrpeHHRR MMmeH1 

2. ITyqKOBhi~ 3aTBOp 

3. CMeHHU~ raMMa-¢HJihTP 

4. KoJIJil'Wa'l'OPU 
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5. Otl¥tntaDIIU'Itt MarHHT 

6. HoHonpoBo;J;, HJIH 3BaK~poBaHHUe o6"Dew 

7. l~,D;KOBO,D;OpO,D;HaR MHmeHL 

8. TBep;J;M MmiieHI>, ( pereHeparop) 

9. TipOBOJIOt.UIUe HCKpOBI:le KaMep~r H HX 3JieKTpOHHKa 

IO. CHCTeMa cnHHTHJIJIRnHOHHLIX H qepeHKOBCKHX cqeT~ImOB 
;J;JIR sanycKa HcKponux KaMep 

II. CneKTpoMeTpHqecKR~ uarHHT 

I2. 3JieKTpOHHKa CHCTeMII sanyCKE. 

13. 3JieKTpOHHKa CBR3¥1 HCKpOBUX KaMep C 3E~ H CHCTeMa 
nporpaMM padoru ycraHOBKH. 

I4. HsMepHTeJILHUtt ;J;OMHK ~ 

I5. Tipo~HJIHPYDmme cqer~HKH 

I6. Pa,D;HanHOHHaR sammra 

17. <}epMhl H nO,D;CTaBKH nO,D; C~eTtiHKH H HCKpOBUe KaMepu. 

IY. OITMCAHKE EJ10KOB YC~'AHOBirn 

I. BHyTpeHHRR MwmeHI~ 

a) MHmeHI>, Ha KOTopott pox,IJ;a.mcn R0 -Mesollbl, noMemaeTcR B 

npRMOJIHHe~HOM npOMeXyTKe MeX,D;y 29 H 30 CeKnHRMH MarHHTOB ycKO

pHTeJIR Y-70. MHmeHL COCTOHT ¥13 6pycKa - HaCa,D;KH ¥I npHBO,IJ;a, B,IJ;BH

raDmero 6pycoK B HyXHLI~ MOMeHT BpeMeHM BHYTPL Ba.KYYMHO~ KaMepu . 
yCKOpHTeJIR. Hac~a HMeeT KBa,IJ;}aTHOe ceqeHHe 2 X 2 MM2 H ,D;JIHHY 

B,D;OJll> ny\ii(a IOO MM. HaHJIYqillH~ ll:arepHaJI - Me,D;L. 0,D;HaKO, eCJIH 

no KOHCTPYKTHBHLIM C006paxeHKRM TaKaR Haca;J;Ka CJIHillKOM TRXeJia, 

MOZHO MCnOJIL30BaT1 60Jiee JierKO€ BenteCTBO. KOHCTpyKnHH npHBO,IJ;a 

UmiieHH paspa6aTuBaeTCSI B OT,D;eJW BUBO,D;a ny~KOB CRY B r.CepnyXOBe. 
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I.fsroxoBJieHHe umrreHH nJirunipyeT<~R B Or.L1I1. YcxaHOBKY Ml1meHH BHYTP:D 

KaMep~ ycKOp11TeJISI np0113 BO,IJ;11T OT,IJ;eJI BUBO.n;a nytzKO B CI\Y. JJ:JISI ,IJ;aH

HOro 3KCnepMMeHTa He KMeeT C~~eCTB9HHOe 3HatzeHHe nOJIOXeHHe MM

lll9HT BHYTPM npSIMOJimie~Horo npm.texyxKa, nosxoMy TOtzHue Koop;nma

T~ ee SS,AaJJTCR 3THM OT.D;eJIOY vW yCJIOBMSl HaM60Jiee y.D;06HO~ 3KCnJiya

TaU!itM M no 3THM KOOp,IJ;HHaTaM onymeCTBJIReTCSI npHBR3Ka BCero KaHaJia 

,UJISI ycTaHOBKH npHBO,IJ;a MMillOHH He06XO,IJ;HMO cnpoeKTHPOBaT:D 

Yl!aCTOK KaMep~ ycKOpHTeJISI C cp;IaHI~aMH. 

6) Tpe60BaHHe K c6pocy ilpOTOHOB Ha BHyTpeHHIOIO MHIDeH:D. 

ITocKoJI:DKy TlttlHtzHoe MepxBoe Bp1~MSI ctzeTHoro KaHaJia 3JieKxponuKH 

IOO HceK, xo sarpysKH He ,n;oJI~Iu npeBumax:D ro7 HMnyJI:DCOB B 
0 . 

ceKyH.n;y. 3arpysKa annapaxyp~ pe.cna.n;aM11 K-MesonoB 6y.n;ex sHaqH-

TeJI:DHO MeH:Dme. 0,IJ;HaKO CtzeTHUe KaHaJIU sarpyJKaiOTCSI cpOHOBUMM tzaC

T11UaM11, nOSIBJISIJJII{HMHCSI B pesyJI;)TaTe B3aHMO,I(et1CTBHSI He~TpOHOB B 

pereHepaTope. 0UeHKH noKa3~Ba:OT, tiTO MOJCHO OJitH,IJ;aT:D nOT OK Heti

TpOHOB 105 -106 sa UmtJI yCKOpHTeJIR np!it MHTeHCHBHOCTH BHYTpeHHe

ro nyqKa ro11 
npoxoHoB. B 3TH:<: ycJIOBHSIX MOJ!CHo ,n;onycTHT:D c6poc 

Ha MMmeHll B Te"CieRHe 0,8 CeK n)l!I HaJIMtzl1H BUCOKOtzaCTOTHOll CTpyK

Typ~. 0,n;HaKO np11 ilOBUmeHM11 11H'reHCHBHOCT11 BHyTpennero ilytzKa Re-

06XO,IJ;11MO ocymeCTBJIRT:D ilJiaBHYIO HaBO,IJ;Ky nyqKa Ha MHIDeHh. 

PeaJI:DHHe Tpe6oBaH11Sl K Kaq3CTBY c6poca nytzKa Ha MHmeHh . 
J.{QXHO 6y.n;eT BUSICHHT:D TOJI:DKO n )CJie H3ytzeH11Sl cpOHOBUX ycJIOB11i1: .I(JISI 

HCKpoBux KaMep.- 3Kcnep11MeHT x·~e~yex, tzxo6~ c6poc Ha umneH:D 

ocymeCTBJISIJICSI np11 MaKCHMaJI:DHO~ 3Heprl1H ycKopeHHHX npOTOBOB. 

B) ,UJISI MOHX1TOp11pOBaH11Sl KOnl1"CieCTBa K0-Me30HOB, npony~eHHUX 

qepes ycxaHOBKy, Kpoue MOH11TOpoB no pacn~aM K0
-MesoHoB, npe,n;-
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noJiaraeTCH MOHHTOpHpOBaHHe C6po,~a npOTOHOB Ha MHIIIeH:O H MOHMTO

pHp0BaHH6 He~rpaJI:OHHX liaCTHU, ~~ymHX no KaHaJiy. nnH MOHHTOPHPO

BaHHH C6poca Ha MHIII6H:b npe~nonaraeTCH HCnOJI:b30BaT:b CTaH~apTHYD 

CHCTeMJ, paspa6aTUBaeMyD B OT~ene BUBO~a nyliKOB CRY H~B3. 3Ta 

CHCTeMa ~OJIJtHa o6ecneqHT:O JIHHe~tiOCT:b ClieTqHKOB no OTHOnreHHIO K 

HHTeHCHBHOCTH BHyTpeHHero nJ'l~Ka B npe~eJiax I-3~. 0T~eJI BUBO~a 

nyqKOB CKY YCTaHaBJIHBaeT MOHHTOp H 06ecneqHBaeT npoKJia,n;Ky KOHT

pOJI:OHUX Ka6enen B H3MepHTeJI:OHU~ ~OMHK. qaCT:b 06opy~OBaHHH MOHH

TOpa H3rOTaBJIHBaeTCH B OHaH. 
MOHHTOpHpo:aa.HHe qacnm;, H~ymnx no KaHany, ocymecTBJiaerca c 

nOMOII{:OD TeJieCKOna CUHHTHJIJIHQHOKIUX cqerqHKOB, CMOTpRmero Ha 

OliHII{aDII{H~ MarHHT • Orcqeru 3TOrO MOHHTOpa nponopUHOHaJI:OHU KOJIH

qeCTBY H6~TpaJI:OHUX qacTHU, Bhi3BllBIDHX B3aHMO~encTmtH B raMMa-cpHJI:OT

pe. TeJieCKOn COCTOHT H3 qerupeX CUHHTHJIJIHUHOHHUX cqerqHKOB. B 

· Sali{HTe ~OJIXeH 6UT:O npe~yCMOTpeH COOTBeTCTBYIOII{Hn KOJIJIHMaTOp ~ 3, 

HanpaBJieHHUn Ha OliHtnaiOII{Hn MarHW~ • MOHHTOp H3rOTaBJIHBaeTCH B OMJlH. 

r) nnH CHHXpOHH3anHH pa60TU yCKOpHT6JIR H 3JieKTpOHHKH Tpe6yeT

Cfi CHCTeMa sanycKaJJtnHX HMllYJI:OC0:3. CHCTeMa sanycKaiOII{HX HMTIYJI:DCOB 

B H T -cepH~, paspa6aruBaeMaH B CRY, o6ecneqHBaer CHHxpOHHsaUHIO 

pa6oru ycKopHTeJIH H 3JieKTPOHHKH B ~aHHOM 3KcnepHMeHTe. Heo6xo~HMa 

npOKJia~a C OOTBeTCTBYI>mHX KOHTpi)Jl:bHUX Ka6eJiett B H3MepHTeJI:bHU~ 

~oMHK, a TaKJ:e HsroroBJiemte 6JI~Jta T-cepHH. 

2. TIYG:I{OBOR 3ATB,)P 

TIJ'l~KOBO~ saTBOp npe~HaSHaqe:I ~JIH nepeKpUTHH nyqKa qacTHQ 

C TeM, liT06U 6UJI B03MOXeH ~OCT~I B 3KCnepHMeHTaJI:bHYIO 30HY Ha 

KOpOTKOe BpeMH 6e3 OCTaHOBKH YClCOpHTeJIH. TipH 3TOM npe~DOJiaraeTCR, 
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liTO BHyTpeHHSISI MHmeH:& OCTaHOB;IeHa. 

IlyqKOBO~ SaTBOp npe,ll;CTaBJIHeT C060~ ,11;11CTaHIU'IOHHO ynpaBJISie

MH~ llO,ll;BH!:HO~ 6pyCOK :ate Jie sa H;IH C BliiHII;a TOJiutliiHOtl n 0 nyt~Ky · 

100 CM + I 50 CM. Cet~eHHe 6pyc1ca IOO X 200 MM2 • 

IlyqKOBO~ SaTBOp YCTaHaBJIJ.DaeTCSI nepe,n; onpe,n;eJISIIOutHM KOJIJIH

MaTOpO'M 1~ I. OH ,n;oJI:m:eH nepeKpUT:& nyqoK sa BpeMII I-3 wtHYThl 

llOCJie BKJIDGeHHSI npHBO,IJ;a MeXaH:.13Ma ,IJ;HCTaHUHOHHOrO ynpaBJieHHII • 

3. CMEHHH~ r AMMA-<l'MJILTP -

faMMa-KBaHThl BhlCOKOtl 3HeprHH SIBJIIIIOTCII O,IJ;HHM HS HCTOtiHRKOB 

¢oHa H OT HHX He06XO,IJ;HMO no B03MOXHOCTH HS6aBHT:bCSI. ]Jill 3TOro 

B nyt~Ke ,n;o ot~Hmaromero MarHHTa ,n;on~eH 6uT:& pasMemeH TOJICTUtl 

CBRHUOBU~ norJIOTHTeJI:&. 

llOCTaTOtiHO llOJIHOe y6HpaHHe raMMa-KBaHTOB Tpe6yeT 3Hatll/ITeJI:&

IruX TOJintliiH CBHHUa ( no pactleTaM OKOJIO 35 pa,n;Ha1U10HHUX e,ll;liiHRU, 

T.e. 17-20 CM ), GTO Be.n;eT K saMeTHOMY yMeH:&meHHIO HHTeHCHBHOCTH 

nyqKa K0
-uesoHoB, BCJie.n;cTBHe II,n;epHoro nornomeHHst. ITo3TOMY onrH

Man:&Hast TOJimHHa CBHHUOBOrO ¢~JI:&Tpa ,l(OJIXRa BH6HpaT:&CII 3KCneplii

MeHTaJI:&HO, H B paSHhlX OnUTaX OHa, B006nte rOBOpst, MO:ateT 6h1T:b 

pas JIHt~HOti. 

Heo6XO,IJ;liiMO ycTpO~CTBO, KOTOpoe TIOSBOJIHT MeHSIT:b TOJiutHHY 
. 

CBHHUOBbiX ¢liiJI:&TpOB BO BpeMSI pa60TU Ha nyGKe. IlOCKOJI:&Ky BO BpeMR 

pa60Thi yCitOpHTeJISI HeT ,IJ;OCTyna K MeCTY pacnoJIOJ!teHHSI ¢HJl:&TpOB, TO 

ynpaBJieHHe CMeHO~ ¢HJI:bTpOB ,ll;OJDICHO npOH3BO,ll;HT:bCSI ,IJ;liiCTaHUliiOHHO. 

~HJI:bTp ,IJ;OJI!:eH nepeKpUBaT:) nOJIHOCT:biO BCe CetleHHSI nyt~Ka 

HetiTpaJI:&HbiX t~aCTHU, non~aiO~lX B KOJlJiliiMaTOp. Bcero B Ha6op 
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)tOJIXHO BXO,IJ;l1T:b He MeRe e 5 CMeH:IbtX cptiJI:bTPOB TOJIIItHHOti 2,5; 5; 

ro; r5 H 20 CM. 

4. KOJIJrnMATOPH 

I\OJIJI:m.t:atopht }b I H ~ 2 .ItOJIX-Ihi o6ecne'IHTI> KOJIJIIDlHponaHHe 

nyqKa c yrnoBo~ pacxo~HMOCTI>D .t r,ors MHJIJIHpa~HaHa. BHYTpeHHnn 

noBepXHOCTI> KOJIJIHMaTOpOB ~OJIXIM. 11MeT:O KOHRtleCKYID cpopMy HJIH ¢opMy 

nHPaM~hi. BepmHHO~ KOHyca HJIH :1KpaM~hi CJIY%HT BHyTpeHHRR MHmeH:o, 

KOTOpan B ~aHHOM CJIYtrae CtlHTaercn TOtle'IHOn. 

KOJIJIHMaTOp 1~ 2 HMeeT BhiXO~:IOe OTBepCTl!Ie ~HaMeTpOM rOO MM 

HJIH KBa~paT IOO X rOO J.I:M2 • ,JIJit·Ba KOJIJIHMaTopa 2, 5 Me Cpe3 KOJIJIH

MaTOpa 1f. 2 SIBJISieTcn KoHno:u ¢op:!JKPyKm~et{ tracnr KaHaJia, OH pacnono

:a:eH Ha paCCTOSlHHH 49 l{ Ol' BHYrpeHHett MHmeHH. 

KOJIJIHMaTOp ~ I HMeeT ~JIHHY 3,5 MeTpa H BXO~Hoe OTBepcTHe 

~HaMeTpOM 60 RJIH KB~paT 60 X 60 MM2• BxO~HOe OTBepCTHe pac

nonaraeTCSl Ha paCCTORHHH 34 :~eTpOB OT BHyTpeHHe~ MHmeHH. 

MaTepHaJI KOJIJIHMaTopoB - :ene3o. KoJIJIKMarophi ~OJIXHhi 6htTL 

YCT8HOBJieHhi COOCHO C TO'IHOCTLD ~ 0,2 MM. 

KOJIJIHMaTOp }~ 3 TaKO~ :Ee ,Il;JI~Hhi, 'tlTO H 'Je 2. 'BIDOJIHReTCSl B 

BR~e Y3KO~ nteJIH mHpRHOn 30 MM ~JIH B BH~e OTBepCTHSl ~HaMeTpOM 

30 MM'OCL KOTOporo HanpaBJieHa C yqeTOM OTKJIOHeHHR Ha yroJI 6° 

O'tlHIItaDmHM MarHHTOM 'tlaCTKU onpe~eJieHHOrO 11MTIYJILCa ( 20 f3B/C). 

5. OtiiD!IADIIIYm MArHHT -
B KatrecTBe O'tll1:IIta~mero MarHHTa npe~nonaraercn HcnoJIL30BaTL 

MarHHT THna CTI-I29 c ~JIHHOH uarHHTHOtl ,ItopoxxH 4000 MM.MarHHTHOe 

none B ueu HMeeT uanpnxeHHOCTL I8000 raycc. MaKCHMaJILHhitt 

TOK I200A , Hanpn:EeHHeM 220B. 
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MarH~T npe.n;cTaBJISieTcSI ,n;JISI ~~Tore ~KcnepHMeHTa HHCTHTYTOM 

<fJ~3HKH BblCOKHX 3HeprH~ • 

MarHHT ycTaHaBJIHBaeTcSI aa J:aaaJie aa paccTOHHHH 39M OT BHYT

peHHe~ J.mmeHH, BnJIOTHYX> K KOJIJIJ1MaTopy A~ I. TottHOCT:D ycTaHOBKH 

OCH MarHHTHOtt ,n;OpOXKH MarHHTa Ha OC:D KaHaJia .± (I-t2) MM. 

6. HOHOTIPOBO] HTIH 3BAKYHPO"BAHHHE OFDEMH 

BHe pereHepatopa, a taKXe ~Jig f,MeH:omeHHSI MHOrOKpaTHOrO Ky~OHOB• 

cKoro pacceSIHHSI pacna,n;aux ttacT~U, ,n;o pereHepaTopa H nocJie Hero 

ycTaHaBJIHBaDTCSI 3BaKYHPOBaHHUe 06~eMU. TIOJIHaSI ,ll;JIHHa HOHOnpOBO,n;a 

- I5 MeTpOB, ,ll;HaMeTp 300-400 MM. Bo3MOXHO 3TH 06~eMU 6y,n;yT sa- . 

noJIHeHu rasoo6pasauM reJIHeM. 

B Xo,n;e 3KCnepHMeHTa He06XOD;HMO 6y,n;eT MeHSIT:D paCCTOSIHHe MHme

HH - pereaepaTopa oT neaTpa MarRHTa CIT-40. TI03TOMY Heo6xo.n;HMO, 

tiT06U o6~eMH C06H:paJIHC:D H3 CeKUH~ ,ll;JIHHO~ I M H MOrJI~ nepe,n;BH

raT:DCSI B,ll;OJI:D nyttKa. 

OnTHMaJI:oHoe KOJIHtteCTBO Kor·epeHTHO pereHepHpOBaHHHX K;-Me

soaoB 3aBHCHT OT ,ll;JI"HHH norJIOTli:TeJISI • 

B Ta6JIHUe I ,n;aHa onntMaJI:DHas:t ~·oJIIItHHa Bo.n;opo,n;aon MHmeHH ,n;JISI 

pasHux KMnYJI:DCOB na,n;ammHX K~ - MesonoB. 
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T A E JI ki ll -~ I 

0nTHMaJI:&Haii TOJIII(HHa BO,ll;Opi),ll;HO~ MHmeHH ,ll;JIIl KorepeHTHO 
perenep:apoBaltH11X I<; .. MesonoB 

HMnyJI:&C Ko ,ll.'IHHa Bo.n;opo.n;not:t Ml-imeHH 
rsB/C B CM. 

5 roo 
IO 250 

20 400 

30 560 

40 700 

llCXO,ll;R H3 TeXHOJIOrHqeCKHX Cdo6paXeHH~ pemeHO ,ll;eJiaT:& MHmeH:b 

,ll;JII-iHO~ 300 CM, qTQ Be,ll;eT K norepe OKOJIO I/3 KOrepeHTHO pereHe-
o pHpoBaHHUX 1<,5 - MesonoB " tiaH6oJI:&IDHX mmyJI:&coB". ,JlJIII cpaBHe-

HHII yKaXeM, qTO HCnOJI:b30BaHHe HMeDme~CR B JIB3 XH,ll;KOBO)J;OpO,ll;HO~ 

MxtmenH .n;JIHHon I68 CM npxtBeJio de~ K noTepe 2/3 K; -uesonoB 

Tex xe HMnyJI:&COB. 

06Il(Nt~ BH,ll; MHmeHH npe.n;cTaBJieH Ha pl-ic.I. TipHJIOXeHHe ~ 7. 

lmmen:& rrpe.n;cTaBJIReT co6o~ nxtJIHHAP H3 nepxaBeromen cTaJIH 

~ 400 MM H ,ll;JIHHon 3 M , BHYTPH KOTOporo pacnOJIOXeHbl BHyTpeHHHn 

cocy.n;, .n;onoJIHHTeJI:&Hbln o6~eM ~ asoTn11n 6aqoK. Pa6oqxt~ H .n;onoJI

HHTeJI:&HHtt 06~eMU saJIHBaDTCR J~,ll;KHM BO,ll;OpO,ll;OM (.35 JIHTpOB H 

90 JIHTPOB ) qepes CH~onu Hs ~:&napoB. AsoTHHn 6aqoK saJIHBaeTCR 

a30TOM ( 70 JIHTpOB ). IIo TOJnaM 06~eMhi HMelOT OKRa i I20 MM 

Nt3 JiaBCaHa TOJIII(HHOn I20 MK. 

AsoTHbl~ 6aqoK OT.n;eJIReTcR OT napyxnoro Koxyxa MHorocnonnon 
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3KpaHHO-BaKyyYHO}\ ki30JISIIUie~. :?a6o"<I:vH1 BaKyyY B MHmeHki I0- 4MM pT. 

CT. J(OCTHraeTCfl C DOMO~I,lO 8.,I(Ci)p6eHTa C npe,n;BapHTeJit,HO~ OTKa'l:IKO~. 

¢opBaKYYMHUM HaCOCOM. Bee MHID3HH 400 Kr. 

3aJIHBKa MHmeHH OCymeCTBJifi3TCfl B CJieJ(y~en DOCJieJ(OBaTeJib-

HOCTH: 

r. 3aJikiBKa asoTa B asoTHHn 6at~oK; 

2. 3aJIHBKa BO;n;OpOJ(a B ,n;ODOJIHHTeJibHRn o6~eM. 

3. 3aJIHBKa Bo;n;opo.I(a B pa6o~Hn o6~eM. 

nJIHTeJibHOCTb pa60TU Ha M~meHH 6e3 no,n;JIHBKH 5 CYTOK. 

CxeMa Been ycTaHOBKH )(aHa. Ha pHc.2. TipHJIO:ateHHfl }f. 7 •. KoH-

CTPYKUHfl MHllleHH, CXeMa ee yc~·aHOBKH H 3KCUJiyaTaUHfl ,IJ;OJIJCHht 6IlTI, 

BllDOJIHeHU C yt~eTOM Tpe60BaHHii TeXH'HKH 6:esonaCHOCTH KHCTPYKUHn, 

J(encTBYDmHX B H~B3. 

MHmeHb J(OJIXHa 6h1Tb pacnonoiCeHa Ha ¢epMe, o6ecnet~l'!BaiDIIte~ 
A ~eTA IH.).V/vHH oro 

B03MOXHOCTb'~"nepeMe~eHHfl MmiieHH nonepeK ny-qKa Ha·paCCTOfiHHe 

300 MM. Ha ¢epMe ,D;OJI:llteH 6HT:) Ma.KeT CTeHOK MHIDeHHe Bcfl q,epMa 

,n;omma nepeMe~aTbCfl B,IJ;OJib ny·-1xa. 

8. TBEPnAfl M~H1-PErEHEPATOP 

MRmeHb - pereHepaTop npe~cTaBJIReT co6on saKpennRe~n Ha 

no.n;cTaBKe Ha6op DJiaCTHH ceq-EHReM 150 X I50 MM 06nten TOJiutHHOn: 

6epHJIJIHn 200 MM 

aJIJ>MHHH~ .... · 250 UM 

Ko6a.1I'hT I50 MM 

CBHHe~ 300 MM 
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B 3KcnepHMeHTe npe~nonaraeTcH Hcnonb30BaHHe npoBono~HHX 

HCKpOBUX KaMep C aBTOMaTH~eCKHM C~eMOM HH~OpManMH. KaMep~ 

~ORXH~ o6ecne~HT» TO~HOCT» onpe~eneHHH KOOp~HHaTH ~aCTHUU 

~ 0.3 MM H HMeTD BpeMH BOCCTaHOBReHHH nopH~Ka HeCKOR»KHX 

MHRRHCeKYH~ (I-3)MCeK. KaMep~ ~ORXH~ ~eT» RaBCaHOBHe OKHa 

TOR~HHOn 0.1 MM. P~60~Hn r~3 KaMep - HeOH - renHeBaa CMeCD 

c ~o6aBneHMeM cnHpra. 

TeXHonorHa H3roxoBneHHR caMHX KaMep, a raKxe 6noKoB 

3ReATpOHRKH ~RH HHX paspa6aTaBaiDTCH B OT~ene HOBhlX Hay~H~X 

paspa60TOK TIB3. nna ~aHHOrc 3KCnepHMeHTa rpe6yerca 4 KaMepa c 

pasMepaMH 400 X 600 X 8 MMS (HK-600) H 4 KaMep~ C pa3MepaMH 

1000 X 500 X 8 M~ (HK-IOOC) H nonHero KOMnneKTa 3neKTpOHHKH 

K HHM,/COrnaCHO TipHROXeHHD ~ 5. Ha nepBOM 3Tane B03MO%HO 

npKMeHeHHe KaMep O~Horo pa~Mepa (HK-600). ilORHOe KORH~eCTBO 

HX 6y~ex onpe~eneHo nos~Hee. MaKcMuan»Hoe ~Hcno - I8 Kauep. 

TipHROXeHHe Jr 5 co.n;epXki'l npoeKT CHCTeMll MarHHTOCTpHKD;HOH

~X HCKpOBHX KaMep ~na 3KCrepHMeHTOB Ha RHHHH C 3BM. B paMKaX 

3TOrO npOeKTa Tpe6yeTCH H3I'OTOBReHHe 6on»mero ~HCRa KaMep H 

HecKon»Ko 6on»mero o6~eMa c~naparypa, ~eM 3TO Tpe6yeTcH ~na 

.n;aHHoro aKcnepKMenra. O~Hru(O_BBH~Y roro, ~TO annapaTypa .n;na . 
C~eMa HH~OpMaUlUi B KaMepe :P[ CBii3H C 3BM YHMBepcaR»Ha H 6y~eT 

HCnOR:.030BaT»CH B ~pyriiX 3KC:nepMMeHTaX, pa3J1MHO nOJIHYIO CTOH

MOCT» npoeKTa BKRJ)~HT» B ,ll;CLHimt:t npOei'T • 3TO TeM 60Jiee onpaB

.n;aHO, llTO yKa3aHHa.Jt CHCTeMlL 6y.n;eT BnepBae HCnOJI:&30BaHa ~RSl 

3KcnepHMeHTOB c 1{
0-MesoHauu. 
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IO. CHCTeMa CUHHTRJIJI.HIUWHHhiX III t.IepeHKOBCKJIIX Ct.IeTt.IW\OB 

.D:JIR sanycKa HcKpo BI:IX JCal!ep 

BJiox-cxeMa eM crew npe~CTE~BJieHa B ITpHJIOJICeHHH ~ 4 pHc. I. 

KpaTKa.R xapaKrepHCTHKa 3JieMeH:~oB sxo~ CHCTeMhi: 

a) aHTHCOBna.n:areJI:DHhltl cn;ymrHJIJIRI.tHOHHhitl cqert.IHK A. 

0pHeHT¥tpOBOliHbltl pa3Mep CI.tHHTHJIJI.HTOpa 200 X 200 Mtf.. 

~oro"YMHonreJI:D ~3Y-~O. 

6) Ct.IeTt.IHK c, orpaHHt.IHBaJOD(Mit pacna.n:Hhlt1 o6'.beM. .AHaJiorHt.IeH 

Ct.IeTt.IHKY A. 

B) CUMHTHJIJIRUHOHHbltl ro.n:ocr: on G 1 , G ~} G 
3

• 

ro,n:OCKOn RBJI.HeTCR COCTaBHCit t.IaCT:DJO CHCTeMhl H,lJ;eHTZ~HKaUHH 

0 
THI10 B. pacna.n:a I{ -Me30HOB H HME 91' MaKCHMaJI:DHYIO 3qxpeKTMBHOCT:D ,lJ;JISI 

0 
pacna.n:a K-MesoHoB Ha .n:Ba nHOHa. 

ro,lJ;OCKOn COCTOHT H3 TpeX ~Sl,lJ;OB CUMHTMJIJIRUHOHHhiX Ct.IeTt.IHKOB 

CI,C2 ,C3 no BOCeM:b Ct.IeTt.IHKOB B KaJIC,lJ;OM pR,D;y. 

~cnoJI:o3yDTCR ~oTOYMHOXHTeJIH T~na ~3Y-30. C:ttHHTHJIJISiropoz 

ISO x 600 x 5 M~. Ka~oztt ct.Iert.IHK ro.n:ocxona .n:oJIXeH 6hiT:D o6opy

.n:oBaH CBeTOBhiM ,lJ;HO.D:OM ,n:JISI ocymeCTBJieHHSl npoBepKH annapaTypbl B 

OTCYTCTBHe nyt.IKa t.IaCTHU. 

r) nereKTOp 3JI9KTpOHOB 

3JieKTpOHHhltl ,lJ;9T9KTOp .D:OJIXeH HMeT:b BhiCOKYJO 3~9KTHBHOCT:D 

( 99,%) K 3JieKTPOHaM H HH3KYJO a~~eKTHBHOCT:b K nHOHaM ( I% ) ,lJ;JIR 

Ha,n:eltHott H.D:eHTHcpHKaUHH K: 3 pacna.,n:oB. PemeHHe 3Tott sa,n:at.II1: 

OCJIOZHReTCSl TeM, liTO 3HepreTHt.IeCKHtl cneKTp 3JieKTpOHOB H nHOHOB 

or pacna.n:oB I\0 ,lJ;OBOJI:bHO mHpOK. nJISl perHCTPaltHH 3JieKTPOHOB III 

raMMa-KBaHTOB 06blt.IHO HCnOJI:b3yJOr JIH60 BH3yaJI:DHyJO M9TO,lJ;HKy, JIH60 
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MeTO,IJ;HKy CtleTlfKKOB. :BH3yaJI:OHi:ul MeTO,IJ;KKa COCTOHT B HaOJIID,l(eHHH 

H R3MepeHHH JlmBHet1, B03HllliaiO]~UX B M'ICKpOBUX KaMepax C TOJICTbiMH 

nJiacT IDiatm. CtieTtlHKO BaR MeTo.~mca HcnoJI:o3yeT ;moo qepeHKOBCKHe 

CtleTtiRKH M'I3 CBHHI.lOBOrO CTeKJia, HJIH CtleTtlHKH T¥ma "C3H,l(BH'tl", 

COCTOs:ImHe H3 CJIOeB CBHHI.la H JJiaCTHtleCKOrO CI.lHHTHJIJIHTOpa HJIM'I 

CBHHUa H TIJieKCHrnaca, ,IJ;JIR ,n;ereKTHpOBaHHfl pa3BHTHS1 JIHBHS1 H 

H3MepeHHR BeJIHtlHHH CHrHaJia B HHX. 

TipH 3H8prHRX 3JieKT~OHOB ~~H ~ -KBaHTOB ,IJ;eCRTKH f3B HCTIOJIL-

30BaHBe BH3yaJI:OHO~ TeXHHKH ,n;ns:I perHCTpanHH JiaBKH 3aTpy,n;HeHO 

H3-3a Taro, tlTO tlHCJia tlaCTHU B JiaBHHe B8JIKKO, a 3~eKTHBHafl 

perHCTpaUHR TpeKOB B HCKpOBO~ KaMepe CHJI:OHO 3aBHCHT OT tlHCJia 

tlaCTRn, npome,n;mHX qepe3 KaMepy H paCCTOHHHR MeX,n;y HHMH BHyTpH 

KaMep~. 

MH paCCtlHTHBaeM HCTIOJI:030BaT:O ,l(Ba THna ,IJ;eTeKTOpOB. 

I) CtleTtlHK THTia "C3H,IJ;BHq", COCTOHmH~ H3 CJIOeB CBHHUa H 

TIJiaCTHtleCKOro cnHHTHJIJIRTOpa, TOJimHHO~ B I5-20 pa,n;HaUHOHH~X 

e,n;HHHU. ToJimHHa CtleTtlHKa BHOpaHa TaKa~, tlTOOH TIO\ITH BCR 3Hep

rHR JIHBHH, o6pa30BaHHR IQ-J( f3B 3JieKTpOHOM OCTaJiaC:O B ,n;eTeK

Tape ( CMOTpH pnc.2 TipHJIOXeEHe ~ 4). 
2) ,lleTeKTOpa, COCTOHmerc H3 C'tleTtlruta T:t-ma " C3H,IJ;BHtl" t pac

CtlHTaHHOrO Ha Ma.KCHMYM''JiaBHF.H (3-:-6 t e,IJ;HHHn ,l(JIB HalliHX 3Heprnn) ,, 
H ra30BOro qepeRKOBCKoro CtlETtlHKa, perHCTpHpyiDmero 3JieKTpOHH . 
JiaBHHH c 3Heprnet:t) 35 M3B. npminvtnvtaJI:oHaR cxeua ra3oBoro qepeH-

KOBCKoro cqeT'<:IHKa noKa3aHa ra pnc. J IIpvtJioxeHHe ~ 4. 

,n;) qepeHKOBCKHe cqeT"t~HK:t-[ CR.- C'1.. aHaJiorR'<:IHbl cqeTtlHKaM, 

HCTIOJI:03yeMHM B ,l(eTeKTope 3JIE~TPOHOB. MeHReTCR TOJI:OKO pa3~ep 

pa,n;Hatopa. 
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e) ~HRhTp H cqeTqHK MD-Me3CHOB. 

,liRSI TOro, qxo6bl HMel'h B03MCJmOCTh Bbl,D;eJifll'h pa3JIINHble MO,D;bl 

pacna..n;oB,H B qacTHOCTH, K;3 , TI,e6yexcSI npm.!eHeHHe <PHRhTpa H cqex

qHKa MD-Me30HOB. IDdnyRhCHhltl CnH~Tp TiytlKa K0-Me30HOB HaXO,D;HTCH B 

npe,D;eJiax 20+40 DaB/c.TiapanneJihEaSI reoMeTpHSI ycTaHOBKH no3BOJISieT 

.D:eTeKTHpOBaTh nH-Me30Hbl H MD-ME~30Hbl ox pacna..n;oB R0 
c HMIIYJihCaMH 

OT 7 f3B/C ,11;0 25 f3B/C. 

llpH nona,D;aHHH n+ - Me30HOB 60JihWHX 3HeprH~ B cPHRhTp 06pa3yeT

CSI HyKJIOH-llHOHHble KaCK8.,Il;bl C 06I~a30BaHHeM BTOpHqHblX CHJihHO-B38.HMO

,D;e~CTBYDntHX tiaCTHU H MlD-Me30HOll. B PSI.D:e pa6ox uexo.D:OM MoHTe-RapJio 

paccqHTblBaDTCH HyKJIOH-Me30HHHe KaCKa,D;bl B 3KpaHax H3 pa3JIHqHb1X 

MaTepHaROB. 

TIO pe3yJihl'aTaM BblqHCReHHtl, 3HaSI KMTIYJihC HaJieTaiDnte~ qacTHnbl 

MOXHO onpe,D;eRHTh TOJintHHY cPHJihTpa H3 HyXHoro MaTepHaJia, qT06hl 

OCJia6HTh nyqoK ,11;0 38.,II;aHHO~ HHTE"HCHBHOCTH. 

]JISI onpe,D;eJie HHSI l'OJintHHbl cPHJ[hTpa HaJIOXHM CJie,D;YIOntHe YCROBHSI: 

a) BU6HpaeM HMilYJihC HaneTai)ntero TI-Me3oHa paBHhiM 25 f3B/c 

( 6epeM naHXy.D:mHn cJiyqan); 

6) TIO,D;aBReHHe HYKJIOH.-TIHOHHCirO KaCKa,D;a npH Bb16paHHblX HMnynh

CaX B n.a) ,n;ommo 6hiTh B 103 
pa3; 

B) npH BblllOJIHeHHH yCJIOBHSI H. 6 ) ,D;ORXHO o6ecneq:£1BaT:DCSI ente 

xopomee npoxox,D;eHHe MD-Me30HOB c HMnyR:DCOM 7 f3B/c. 

,IIJISI BhtnOJIHeHIDI ycnoBHSI a) (:Jie,D;yeT B3SIT:D <Pl1JI:DTp T01IIItHHO~ 

2000 r/cM2 ( HJIH 2,56 M xene3a). 
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Tip~ sroM ycnoBRe B) 6y~eT ~ocraTO'lHO o6ecneqeuo, ~6o npo6er 

MD-MesoHa c HMnyn:&coM 7 rsB/c B xenese oKono 4000 r/cM2, a nore

p~ Ha CTORKHOBeHRR COCTaBRRDT 4 rsB/C. 

Pasuep& cqerqHKa MID-MesoROB onpe~enRIDTCH pasMepaMm cqer'lRKOB 

sanycKaiD~e~ CMCTeMH, Ben~RHO~ MHHMMan:&HO~ MOHMSaUMM MD-MeSOHOB 

sa~aHHoro HMnynbCa B cnmHrmnnnrope M BenM'lMHaMM yrna pacceHHRH 

M OTKnOHeHRH OT nepBOHa'lan:&HOIO HanoXeHMR npM pacceHHMM MID-Meso

HOB B qmn:&rpe. 

0UeHK~ ~aDT ~nH Mi>-Me30HO:E. C RMTiyJI:&COM 7 rs B/C Cpe~HeKB8.~pa

TMqHU~ yron pacceRH~R OKOno 3° ~ cpe~HeKB~aTR'lHOe OTKnOHeH~e 

OT nepBOHa'lan:&HOrO nonoJB:eHMR 7 BXO~Hntero B <f>MJI:&Tp MID-MeSOHa 

oKoJio I,2 cu. Hcxo~R Rs sroro, H c yqeroM reoMe~p~~ ycraHOBK~ 

HYJI!:HO 6paT:& C'leTqHK Mi>-MeSOHOI. no paSMepy Ha 20 CM 60JI:&me 'leM 

C'leT'lHKH 3anycKaDnte~ CMCTeUH. TOJIIItHHY CUMHT~JIRHTOpa B C'leT'lMKe 

MD-MeSOHOB MOJI!:HO B3RT:b 2•3 CM. 

II. CTIEI{TPOMETPW!ECKM~ MArHI1T 

TipH B&6paHHOn Hatm reoMeTpRM ycTaHOBKH B Ka'leCTBe cneKTpO

MeTpH'leCKOrO MarHMTa npe~oJia1·aercs HcnoJI:&soBaHme Marn~ra CTI-40. 

3ro uarHHT ID.{eer ~n~HY .n;oponKH no DJT'lKY I, 5 Merpa, a nonepeK 

nyqKa I,O uerpa.MarR11T CTI-40 npm B03,nymROM sasope 200w Moxer 

~aT:& MarHHTHOe none RalipHJt:eHHOCThKl ~0 2I.000 Spore~. 

,UJis nocraROBK~ sKcnepHMetea, Kor~a TI-MesoHU or pacn~a K0 

nerSIT nocJie uarH~Ta napanneJI:&Ho ocm nyqKa, Heo6xo.n;~uo MMeT:& 

uarHMTHoe none 4.300 spore~. raxKM o6pasoM, MMeerca saaqMren:n

Rbt~ sanae no Be mi'li'lHe MarHHTH·)~O non&, 'ITO BeC:&Ma noJiesHo, TaK 

C STHM Xe MarRHTOM B np~Rnmne BOSMOJB:Ha TaKaS! nOCTaHOBKa SKCne

pHMeHTa, B KOTOpOM paCn8.)'.(Hble ]-MeSOBbl cpoKyCHpymCH Ha OCH nyqKa. 
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CrreKrpoMerp c ~oKycMpoBKO~ ncsBonaer nonyqRTD nyqmee paspemeHne 

no HMnyn:ocy vrs-sa 6on:omoro ~·na noBopoTa qacTHn B none MarHMTa. 

EnR npoBe~eHHR 3KCnepRMeHTa He06XO~HMO KMeT:& O~HOpO~HOe none 

C TOqHOCT:bD ~0 I%, rru~ KaK B 3TOM cnyqae ynpo~aDTCR pacqeTU H 

noBumaeTCR rene CHbt~ yron ycTHHOBKH. HMexmtHeca aKcnepm.!eHTaJI :DHUe 

~aHHUe no H3MepeHHIO o~Hopo~HOCTH MarnHTa CTI-40 c sasopoM 500MM 

noKa311BaiOT, qro B UeHTpaJI:DHOH 06JiaCTH MarHHTa mHpHHO~ 450 MM 

neo~Hopo~HOCT:& noJia He npeBunaeT I%. 
Marnvrr no nyqKe ~oiiJJCeH y<:ranaBJIHBaT:t>CR c roqRocr:&D I-2 MM. 

0mH6Kvr B onpe~eJieHRH mmyn:&ca qaCTHUU npm: raxo~ roqHOCTH ycra

HOBKvr :MarHHTa 6yJT,yr He BeJIRKU. 

]JIR ycTaHOBKH TOKa Ha MaJ'I.JHTe cneKTpOMeTpa, COOTBeTCTBYIO~e

ro , sa~aHHOil reouerpMH ~BHXeHHR II-MesoHOB or K0 -pacna.n;on,He

o6xo~m.ro 3HaT:& KpHBYD 3aBHCHHOCTH DOJIR OT TOKa B MarHHTe M 

3~cpeKTHBHYD ~JIHHY MarHHTa. ITo3TOMy He06XO~HMO H3MepHT:b ~JIR 

MarHHTa DOCJie ero C60pKH Kap~~y llOJISI H 3aBHCUMOC T:b nOJISI OT TOKa 

B uarHHTe. MarHHTIWe H3MepeHl1R MOXHo nponecr11 c ~arqw~Oll Xonna, 

KOTOpU~ ~aer TOqHOCT:b 0,2%. JipH npoBe~eHRH MarHHTHUX H3MepeHH~ 

Heo6xo~mw, qro6u· pacceRHHUe nonSI B MarHHTe H3MepSIJIHCL B Ha

npaBJieHvrH no nyq&y Ha .± 500 MM. 

HsMepemui MarHHTHoro noJISI Hy:~mo npoRsBecrH B IOOO - ToqKax. 

Tpe60BaHHSI Ha CTa6HJI:bHOC'l':b TOKa B MarH:TttTe cneKTpOMeTpa BU

TeKaDT H3 roqnocrH onpe~eJieH·A:a :m.myJI:&ca qacTHUU, npoure~me~ 

qepes cneKTpOMeTp. CTa6HJIH3a:~HSI ITOJISI B Ma.rHRTe ~OJil!CHU 6UT:b 

He xyxe, qeM 5.10-4• TaKoro ypOBHSI CTa6HJIH3aqHH nOJISI B MarHH

Te :MOXHO ~OCTHq:& sa CqeT CTajHJIH3aUHH TOKa MarHHTa Ha yKa3aHHOM 

ypOBRe. B nB3 KMeeTCSI OnUT CTa6HJIH3auHH TOKOB B MarHHTaX C 



22 -

TOtlH OCTLD t. I0- 4 • 

Rna ycranoBK11 MarH11Ta na KaHane rpe6yerca 113rOTOBnen11e 

flO,IJ;CTaBK11. ,I(na ycTpaHeH11fl BO!lMOJKHblX Oill1160K, CBR3aHRblX C He

C:KMMeTpHtlHOCTLD .n;ByX nnet~en ;rcTaHOBK11, He06XO,I!;11MO o6ecnet~HTL 

nep110,Il;HtleCKOe R3MeHeHHe nona~)HOCTH MarHRTa 113 R3MepHTenl>HOrO 

,IJ;OMHKa. Heo6XO,IJ;HM Ta.KXe KOHT)OnL CTa611nLHOCTH TOKa B MarH11Te. 

,I(nfl OCYIIteCTBneHRR 3THX onepa~Rn He06XO,II;HMO H3rOTOBneHHe cne

U11anLHblX 6nOitOB ynpaBneHHH T :>KaM11 B MarHHTaX. 
. . 

MarH11T CIT-40 npe,n;ocTaBnfleT ~na 3TOro 3KCnep11MeHTa nB3. C6opKy 

MarH11Ta B CepnyXOBe ocy~eCTBRHeT H~B3. TIOCKOnLKY KpaH B H~B3 

HueeT rpy3ono.n;~eMHOCTL 40 T., Heo6xo.n;mlo pa3o6paTD na 2 qacTH 

BepXHDD K HH%HDD 6anK11 MarH~Ta CIT-40, BeCR~11e no 53,5 T. COOT

BeTCTBeHHO. 

I2. 3JIEKTPOHHKA CHC TEMH 3AITYCKA 

EnoK-cXeMa 3JieK Tponnon J:orHK11 npe.n;c TaBnena na pzc. I. 

llpHJIOlt9H11e 6. EonLmHRCTBO 3JleMeHTOB 6nOK-CXeMht COCTORT 113 CTaH

,n;apTHblX 6nOK oB, BbtnycK KOTOJlblX sannaH11POBaH B U3M OM.m'I c I968r. 

Cnenm~KKaU11R Ha 3neKTponHKy .n;ana B pas.n;. I~ 

Hecran.n;apTHble 6nOK11 rEB!~' E:T' rEHM - renepaxop MepTBOro BpeMe

HH .n;onxen o6ecnet~HTL san11paH11e Been armapaTyphl nocne sanyc1~a 

Ha BpeMa, onpe,n;enaeMoe BpeM3HeM BOCCTaHOBJI9HRfl HCKpOBblX KaMep. 

EY - 6noK ynpaBneHHa .n;onxen o6ecnet~11TL C11HxpoHnsan11ro pa6oTh1 

3neKTpOHHK11 C yCKOp11TeneM, ~CKpOBHMH KaMepaMH H 3BM. 

,I(na KOHTpona annapaTypbt Heo6XO,IJ;MMO paspa60TaTD CRCTeMy 

KOHTpona. CMCTeMa KOHTpona BKnrot~aeT _B ce6a reHepaTOpbl HaHO

ceKyH.n;HHX RMnynLCOB, 6nOK CHHxpOH113aUHH H ynpaBneRHfl renepa-
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ropaw 1t 3 JieKrpomm.nmecueHTtru e ~HO)ij1, ycraHaBJIHBaewe Ha Kax.I(OM 

cpOTOyMH03:HTeJie. 

IJ. 3JIEI\TPOHHI\A Cllii3H C ~IBM M TIPOrP AMMH P .ABOTH 

YCTAHOBirn HA JTIDIMH 

B 3KcnepiDJeHre npe.n;HasRataeTCSI HcnoJI:DsoBaHtJie npoBOJIO~HhiX 

HCKpOBbiX KWAep C MarHHTOCTpRBUHOHHhiM C'DeMOM HHCpOpMllUHH. 

Heo6xo.n;uuaa .n;na 3Toro 3JieKrpcHHKa 11 npHHUHn ee pa6oru .n;aHhl B 

llpHJIOJ:eHHH Jf- 5. 

0CROBHHe nporpaMMhl, He06XC,IJ;HMUe ,IJ;JISI 3KCnepHMeHTa Ha JIHHHH 

C 3BM MO:!HO pas~eJIHT:b Ha Tpli 'l Hna: 

A. YnpaBnaromaa nporpaMMa BKnro~aer B ce6a nporpaMMy-.n;Hcner

~ep, nporpaMMy nptJieMa MHcpOpMc.UHH C KaMep, nporpaMMU KOHTpOJIR. 

TiporpaMMa-.n;HcneT~ep odecre~HBaer padoTy 3~~ B peEHMe npe

puBaHHR C BHemHHMH 06'DeKTaMH ( KaMepbl, TeJieTa~nbl, ne'i.MamHHKH 

H T .,n; •), TaKXe 06ecne~HBaHT B03MOltHOCT:b nO,IJ;KJIIO~eHHSI KaKO~

-JIH60 BHemHe~ nporpaMMhl npH I:aJIH~HH CBOdO,IJ;HOrO BpeMeHH •. 

IIporpaMMa KOHTpOJISI npOBO);RT nepBH'iHbl~ OTCeB ~IH¢0pMaUHH M 

no.n;roraBJIHBalOT ee B BH.n;e y,n;ociHoM ,n;na nporpaMM o6pa6oTKR. 

E. llporpa.MMbl nepB~Ho~ ocipadoTKH. OcymecTBJIRK>T Bbi~},{CJieRHe 

napa.MeTpO B C06bl TJ,III MeTO,Il;OM HHHMeH:DlliHX KBa,n;paTOB ( 11m1: MeTO,IJ;OM 

HaHdOJI:Dmero npaB.n;ono,n;odHR, e<:JIH norpe6yerca). Heodxo,n;HM mvreT:D 

JIJ,t60 ,IJ;OCTaTO'iHO rH6KylO nporpaMMy, JI1160 HeCKOJI:DKO TaKHX nporpaMM, 

'iT06bl HMeT:D B03MOJ:HOCT:b OUeHHT:b HeCKOJI:DKO rHnOTe3 ( COOTBeT

CTBHe ,n;aHHOrO COdbiTHII pa3HbiM MO,IJ;aM pacna,n;a). 

B. llporpaMMa cyw.mpoBaHH;I pesyn:DraroB. CrpoHr Heodxo,n;Mwe 

pacnpe,D;eneHJ,ISI no pesyn:DraraM, HaKonneHHhlM npe,n;hl.n;YIIte~ nporpaMMO~ 
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H O~eHHBaeT no HHM HeKOTOpbie cp>13HlleCKHe napaMeTphi. 

KpoMe OCHOBHIIX, eCT:O p11,n; B1m9M0raTeJI:OHhiX nporpaMM, K KOTO-

phl:M OTHOCRTCII. 

r • llpo rpaMMbi OdMeHa HHcpOpMa~Het.t C 3BM qepe3 TeJieTai1n • 

.II. ITporpaMl.ru Mo.n;en~po BaH~R .. 

IJporpaMMU .l(JIR :3KCn.ep~MeHTa dy.n;yT COCTaBJIIIT:OCll COBMeCTHO 

rpynno~ :viBaHqeHKO (JIBTA), OT.l(e.HOM ronyTB~Ha H rpynnaMM CaB~Ha 11 

0KHOBa (JIB3). 

CHCTeMa C~eMa HHcp0pM~1111 dJ~eT pa3pa60TaHa 11 ~3rOTOBJieHa 

B OHHP JIB3. 

I4. M3?iiEPHTEJI1HUfl JLOMHK 

• 
CKHX CllaTllHKOB .l(JIR 3anycKa ~CK~OBhiX KaMep, :3JieKTpOH11Ka ~CKpOBhiX 

KaMep H CBII3H C 3BM, a TaKXe BCII KOHTpOJI:OHall annapaTypa .l(OJIXHa 

pa3Me~aT:OCll BdJIH3H :3KCnep~MeHTaJI:OHO~ 30Hhl B 113MepHTen:OHOM .l(OMHKe. 

B .n;oMHK .n;omKHhi duT:o npo:se.n;eHhi: 

I) KOHTpOn:OHUe KadenH OT ycTaHOBKH 

2) KOHTpOn:OHhle KadenH OT MOHHTOpOB 

3) Kaden11 CHHxpOH~3a~HH YCTlHOBKH C ycKOpHTeneM 

4) KadenH aneKTpOllHTaHHll 

5) Kaden~ KOHTpOnll H ynpaBneHHll TOKaMH MarHHTOB 

6) OCBellleHHe 

7) TenecpOH, .l(HHaMHK H M~KpO~pOH 

8) KadenH C BSI3H C ny n:OTOM y:1pa BneHHSI ycKOp~TeJill 

9) Kaden~ CBII3H C 3BM. 
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ITOCKOR1Ky 60R1illa~ ~aCTn annapaiyp~ B~TIORHeHa Ha nonynpOBO~HHKaX,. 
I 

~RR 06ecne~eHHH CTa6HnnHOCTH Tie6yeTCH_KORe6aHHe TeMnepaTyp~ H 

BnaXHOCTH B03~yxa B He60RnillHX BOR~~eCTBaX. Heo6XO~HMO RMeTh B 

~OMHKe npHTO~HO-Bbl.THXHYIO BeHTHJRUHIO B03~yxa H KOH~HUHOHep. B ~0-

MHKe ~OJIXHbl 6blTh He06XO,IU1MaR ME·6eJI:& (cM.cneUHcpRKaUHIO XI) • 

,llRSI npoBepKH npaBHRhHOCTH J'CTaHOBKH KaHana He06XO~HMO H3Me

pHTh npo!fJMinh n~Ka no BepTHKaml H ropH30HTanH. 3To MOJJCHO c~enaTn 

C TIOMOJI{biO ~BYX cnapeHHbiX np OqJHJ[MipyDJI{IDC C~eT~HKOB, yc TaHaBJIHBae-

MUX Ha 6a3e IO MeTpoB. Pa3Mep ny~Ka IO CM B ~HaMeTpe • 

Heo6xo~HMO o6ecne~HTh ~vtCThlti xo.n; c~eT~~KOB 40 eM B ropvt30HTaJI:&

HOM Vi BepTMiKannHOM HanpaBReHvtH4. 

KaHaJI HenTpaJinHhlX ~aCTlf.[( pE.cnonoxeH B Henocpe~cTBeHHOti 

6nH30CTH K KOJihUY YCKOpvtTeJIH. 

B CBR3Vi C 3TMiM OC06eHHO OCTpO eTOVIT BOnpoc 0 pa~IIIau:vtOHHOti. 

3aJI{HTe ~III3HKOB, KOTOpble 06bl~HO ~OJIXHbl HaxO~V!TnCH B H3Mep:vtTeJI1-

HOM )J;OMHKe, IIIHOr~a B6n:vt3III BO~O)O,Il;HOn MHmeHVI npH 3aJU1BKe, VInVI Ha 

KaHane npn ycTpaHeHVIH HevrcnpaB:10CTen B annapaType. 3aiirrtiTa Tai~xe 

.n;omma yMeH:&nrHTh cpoH B annapaT:rpe. 3am:vtTa ~omrma 6biT:& ,n;ocTaTo~

Hon, '4T06ht 6e3 OCTaHOBKH ycKop:I!TenSI MO:l!CHO 6~n0 HeKOTOpoe BpeMSI 
. 

pa60TaT:& Ha KaHane. ,UnSI 3TOro :-Ie06XO,IU1MO 06SI3aTenhHO VIMeTn Ha 

KaHane yxe yTIOMHHaBIIIIIIllCSI " ny~:\OBO}i 3aTBOp", pacTIOROJJCeHHbln 

nepe.n; KonnHMaTopoM. KpoMe 3Tor:> Heo6xo~HMO Mex.n;y ycKopHTeneM III 

KaHaJIOM COOpy~HTh 3aJI{HTHYD CTeHy ¥13 6eTOHa. 
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,llJISI 6eTOHHOti 38.IItHTh1 6y)J.yT M~CrOJI:D30BaT:DCSI 6eTOHHnte 6JIOKH, HMeiO

]l4HeCSI B Jf<J>B3. 

KpoMe 60KO BOti 3al.lU1Tbt HeOCiXO)J.IDJO npe)J.yCMOTpeT:D 3a~HTY no . 

nyqKy. 0Ha )J.OJIXHa o6ecne'llHT:D 3amMTY OT 3HeprNi'llHHX 'llaCTHU, JieTSI

II{HX C MWIIeH H, pacnOJIOJICeHHOti H KaMepe yCKOpHTeJISI • .ll:JISI 3T oro 

npe)J.nOJiaraeTCSI HCnOJI:D30BaHHe )J.BYX CTaJI:DHllX KOJIJIM~MaTOpOB no 

2-3 MeTpa )J.JIHHOti, 06JIOXeHHhiX C 0 BCeX CT OJ?OH 6eT OHOM, TaK 'llT06h1 

o6pa30BntBaJiac:o caoeo6pa3Ha.SI npo6Ka. KpoMe 3Toro Heo6XO)J.IDJO 

3aJIOJmT:b 06MOTitNi ¥arHM~Ta CTI-·+0 CBMIHUOM )J.Jlfl 6oJiee Ha)J,elCHotf 3a

~HThi OT cpOHa O~HOBHOti 'llaCTH :3KCnepHMeHTaJI:DHOti annapaTyphl, pac

nOJIOZeHHOn 3a MarHHTOM. 

,llOMRK )J,JISI annapaTyphi H Jl~)J,eti MOJICHO pa3MeCTHT:D Ha)J, KaHaJIOM 

B CaMOM era KOHUe Ha BhiCOTe 3,0 MeTpa OT nOJISI. 

Heo6XO)J.NiMO TaKXe npe,n;ycMOTpeT:D 3a~HTY KaHaJia CBepxy C 

nOMOII{:bD 6eTOHHhiX 6aJIOK. 

I 7. <J>EPMH M C TOJIH ,llJIE P A 3MElllEH11.fl ATITIAP A TYPU 

Best 3KcnepMMeHTaJI:DHaSI annapaTypa ,n;oJilCHa pa3Me~aT:ocn Ha 

BhiCOTe nyqKa B KaMepe yCKOJ?~TeJifl. EOJI:DIUOe paCCTOflHMe OT OCH 

nyqKa )J.O noJia 2,I5 MeTpa 3aipy)J.HSieT ycTaHOBKY annapaTyphi. Tiyqme 

BCero no BCe~ )J,JlHHe KaHaJia fOJIO~MT:b Ha nOJI 6eTOHHhie Ky6hi BhiCO

TOn I,O MeTp H Ha HMX ycTaHa BJlMBaT:b cpepMhl Hec50JI:biUOti BbiCOThi,Ha 

KOTOpbiX pa3MeCTHT:D CTOJlbi )l;Jl~ CqeT"CIHKOB Xi HCKpOBhiX KaMep. CTOJlhi 

,nJia c"CieT"CIHKOB H. M~cKpOBhiX Kruv ep ,n;oJIJICHhi 6hlT:D cKoHcTpyHpoBaHhl 

TaK, "QT06ht TIOJIOXeHHe HX "CieTx:o cpMKCMpOBaJIOC:D H "CITOc5h1 HMeJiaC:b 

B03MO%HOCT:D 3aMeHHT:D HeMcnpaBHhit:i C'lleTtiMK HJIH KaMepbi ,n;pyrHM 

C"CieT"QHKOM HJIH KaMepott 6e3 lOC:THpOBKM. 
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MeXaHRtieCKaSI npoOJieMa IOC rl1p0BKR RCKpOBHX KaMep C TOtiHOCT:DIO 

0,3MM Ha Case OKOJIO 20 MeTpOB He TPHBRaJI:DHa. TipOOJieMa ycTaHOBKH 

KaMepu COCTORT B TOM, \ITO B03MOJ!CHU RMeT:D )J;BRlKeHRSI KaMephl: CMe

meHRe B.II;OJI:D MJIR BpameHRe BOKpyr O.II;HO~ R3 Tpex OCe~. J{aMephl 

nepe.n; MarHRTOM HeOOXO.II;HMO ycraHOBHT:D Ha O.II;HOM CTOJie, a KaMepH 

llOCJie MarHHTa Ha .n;pyroM CTOJie. CTOJIU .II;OJIEllU OHT:D OOopy,n;oBaHhl 

KOJieCHKaMR, puqaraMH .II;JISI oOecnetieHRSI IDCTRpOBKH RCKpOBUX KaMep. 



- 28 -

Y. Op~eHT~POBO~Hafl CMeTHaa CTO~MOCTb 6noKOB 
ycTaHOBK~ ( B10I. CTO~MOC:Tb ~3rOTOBJieH~fl B JIB3) 

I 2 

I. BHyTpeHRR MKmeHb I) 
2. TI~KoBun saTBOP I) 
3. CMeHHun raMM)-~~nbTP 
4. KoJin~MaTopui 
5. MoHOilpOBO~I) 

I). 

6. EH~KoBo~opo~Haa M~rueHb c 
cpepMO ~, ,I(loa paMH PI npH
CilOCOOJieHHRMH 

7. TBep~n pereHepaTopi) 
B. HcKpoBue KaMepu I) 

9. C~CTeUa npo~yBa ~CKpOBUX 

KaMepi) 

IO. Il~TaH~e HCKPOBUX KaMep I) 

II. Per~cTpHpyro~aH 3neKTPOHHKa 3) 

13. CU~T~JinaTopu I) 
I4. rasoBue ~epeHKoBCKHe c~eT~HKH I) 
15. ]eTeKTop 3JieKTPOHOB I) 

I6 • 3neKTpOHHKa CUCTeMii sanycKa 3) 

17. TipH60p ~flfl KOHTpOnR,HaCTponKH 
H ynpaBJieHHR YCTaHOBKon 

IB. TpaHcnopTHPOBKa ooopy~oBaHHR 
B CepnyxoB 

Op~eHT~po- CTOv.MCOTb 
BO~HOe K-BO (MaTepMaJI, 
~aCOB B pa60Ta) B 

ITpHMe
. ~aH~e 

MacTepcKon py6. 

3 

IOOO 
300 
500 
800 
500 . 

70ooi) 

40003) 

200 

3000 

I200 

IOOO 

8500 

8000 

500 
2000 
2000 

29000 

4 

3000x) 
Iooox) 
I500x) 
2500x) 
I500x) 

30000 

I700 

IIOOO /1 
+80!? 

2600 

I4I35 

I4I920 . 
+ 46001 

25000 

I500x) 
6000x) 
6000x) 

87000 

5 

Cor .en en. XII 

Cor.npHJI.5.2 

Cor.np.5.4 

Cor.np.5.5 

Cor.np.5.3 H 

5.6 

Bo3MOJKHO ~3rO
TOBJieH11:~ep·e:a 
H~B3 

Cor. cneu. IX 

II6978 Cneu.X,XI,Xlll 
+34.490 1 · 
40000 
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I 2 

20. clJepMu H no,n;craBKH no,n;2) 
C\ieT\iHKH H RCKpOBUe KaMepu 

2I ITpo~HJIHPYDmHe cqerq~H I) 
22 ITepe,n;eJIKa Marm1ra CIT-402) 

23 MOHTalt o6opy,n;OBaHHSI Ha 2) 
Y-70 B CepnyxoBe 

I) 24 YqacroK KaMepu ycKopHTeJISI 

25 ITo,n;craBKa no,n; MarHHT CIT-402) 

liT oro: 

H3 HRX 3KCTI.MaCT. 

3 

4000 

IOOO 
+3000 

I500 
IOOO 

2500 

500 

500 

83500 

4 5 

I2000 B03MOACHO H3-
rOTOBJieHHe 

3000x) 
qepe3 H<iJB3 

+9000 -"-
4000x) 
3000x) 

20000 

rooox) 

I500x) 

56I433 
1/ 

+39I70 ~~ 

YpaJI:OCKOrl) 22000 'R3 HRX Ha CHCTeMy Mar-
-"- MeX.MaCT.Ca6aeBa 5000 RHTOCTpHKUHOHH1IX KaMep 

U3M 
H<iJB3 

41500 
I5000 

204,055 py6 
. +4680 ,. 

X) CTOHMOCT:O H3rOTOBJieHHSI 06Jpy,n;oBaHHSI B MaCTepCKHX fiO,II;Cli:RTaHa 
nyTeM yMHOEeHHSI OpReHTHpOBO\iHOrO TI0Tpe6Horo liHCJia \iaCOB Ha 

K03qxpHUReHT 3. 

I) MsroTOBJieHRe B 3KcnepRMeHTaJI:&HUX MacrepcKRX Ypan:ocKoro 
2) H3roroBJieHHe B uexaHHliecKHr MacrepcKHX Ca6aeBa 
3) HsroTOBJieHHe B U3M OH~M. 
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YI. OpHeHTHPOBO~Hu~ nnaH no npoeKTHUM pa6oTru~ 

JH~ 
nn 

I 

ITpoeKTHaH pa6oTa 

2 

2. KaHan He~Tpan:&HMX ~acTHU 
3. ITyqKoBhl~ 3aTBop 
4. CMeHHUt1 raMMa-<f>Hn:&Tp 
5. I\oJinHMaTophi 
6. J.fOHOTipOBO,II; 
7. R~KoBo,n;opo,n;HaH MMmeH:& 

c npHcnoco6neHHHMH 
(KpoMe ,n;e~TepHe~oro 
dnoKa) 

8. HcKpoBue KaMepu 
9. CHCTeMa npo,n;yBa HCKpOBhiX 

KaMep 
IO HecTaH,n;apTHaH sneKTPOHHKa 

cHcTeMhi 3anycKa 
II CUMHTHJIJIHTOphi 
I2 rasoBH e ~ epeHKOBCKHe 

cqeTqMKH 

I3 ~eTeKTop sneKTpOHOB 
14 CHCTeMa C'DeMa HH<flOpMaUHM 

C HCKpOBUX KaMep l1 CBH3aH 
c 3BM · 

I5 TBep.n;uH pereHepaTop 
I6 ITpo<PHJIHpyromHe cqeTqHKH 
17 ~pMU l1 CTOJIU no~ cqeT-

qJ.1KH H HCKpOBUe KaMepu 

IB ITepe,n;enKa MarHHTa CIT-40 
I9 Tio,n;cTaBKa no,n; MarHHT 
20 YqacToK KaMepu ycKopHTeJIH 
21 CHc TeMa YEC 
22 PaAHaUHOHHaR 3~HTa 
23 CHCTeMa TIHTaHHR HCKpo

BUX KaMep 

KTo npoeKTHpyeT 

3 

CHY !JICI>B3 
(Mt-13HHI\ o B I{. IT. ) 
KE EopHcoBa 
rp.CaBMHa 

-"-
n -·-

KI EopHCOBa 
KpMoreHHhiH OT,IJ;. 
JI13 
raJIOBaHOB JI.E. 
KE-EopHcoBa 

OHHP (ronyrBHHa) 

-"-

rp.CaBHHa 
rp.CaBHHa 
r:p.Camma 
KE Eop11cooo. 
r:p .cam-ma 
OHHP JIB3 
(I onyT Bl'IH IJI. A.) 

liE EopHcoBa 
hE EopvrcoBa 

" - -
-"-
-"-
--"-

nrs, MaKapoB 
In: Eopvrco Ba 

OFHP ronyTBHH 

CpoK 
Hcnon
HeHHR 

4 

-"-
MapT 
Ma~ 68r. 
MapT 68r. 
MIOH:& 68r • 
anpeJI:& 68r. 
(cornacHo· 
nnaHa Ha 
CTp.33 ) 

Mapr 68r·. 

lHOJib 68r • 

Mapr 68r. 
lfleBpaJI:& 68r. 
,n;eKa6p:& 6 7r. 
anpen:& 68r. 
anpen:& 68r. 

anpen:& 68r. 

Ma~ 68r. 
HIOH:& 68r • 

MapT 68r. 
anpen:& 68r. 
anpe JI:& 68r. 
Mat:t 68r. 
anpen:& 68r. 
d1eBpaJI:& 68r. 

HIOJI:& 68 r • 

IIp:t1Me
qaHMe 

5 



nn Ha~MeHoBaHvre pa6oTu 

T 2 

I. M~rneHl> 

a) 

6) 

B) 

npoeKTMpOBaH¥Ie 

r) 

2.1>epMa no.n: M~meHl> 

a) Texyc JIO B¥IH 

6) npoeKTHpOBaHHe 
B) H3rOTOBJieHHe 

3.CvrdJOHU 

a) npoeKTHpOBaHHe 

6) 

B) HCTIUTaHHe 

4.)Jl>IOapu 

a) H3rOTOBJieHHe 
6) HCTIUTaHMe 

5. neMTepvreBUM 6JIOK 

a) TeXyCJIOBMH 

6) npoeKTMpOBaHMe 
B) M3rOTOBJieHMe 
6. CMCTeMa aBapMMHOrO 

c6poca 
?. CvrcTeMa aBapHMHOro 

c6poca 

3I -

3 

Kp:vw r. OT .n:. JIB3 
(roJIOBaHOB TI.E.) 
I{pvro r • OT.Jl:. JIB3 
Il.Mm o B D. A. 
3KC1ep.MaCT ep. 
JTB3 . 

KpH)r.OT.l(.JIB3 
(ro.rroBaHOB JI.E.) 

CpoK 
VICTIOJIHe
HM.H 

4 

MapT 1968 r. 

aBrycT 68r. 

HO.H6p:& 68r. 

Kpvror.oT.n;.JIB3 RHBap:& 68r. 
(ro.ro BaHoB JI. E.) 
KE J3op¥Ic oBa MapT 68r. 
3KCllep.MaCT.JIB3 aBrycT 68r. 

Kpw,r.oT.n;.JIB3 anpeJI:& 68r. 
(ro;;oBaHOB JI.E.) 
3Kcrep.MacTep. 
JIB3 
Kp-¥1C r. OT.I(. JIB3 
(roJOBaHOB JI.E.) 

U3M OMSIM 
Kp H.O r. OT .I(. JTB3 

KpHor.OT,ll;eJI JIB3 
(roJIOBaHOB JI.E.) 

_,,_ 

aBrycT 68r. 
HOSI6p:& 68r. 

Ma~ 68 r. 
aBrycT 68r. 

.l(eKa6pl> 69r. 

HOR6p:& 68r • 

HO.H6p:& 69r. 

5 
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32 ·-
T 2 3 4 5 

8 CRCTeMa aBap~nHo~ CIIIrHaJIIII-
3aURIII !19B3 HOHdp:& 68r. 

9 CIIIcTeMa BeHTIIIJIHUIIIIII M<I>B3,0r3 JIB3 HOHdp:& 68r. 
IO CHadJKeHIIIe 

a) XIII,11;KIIIM B0,11;0p0,11;0M JIB3,M<PB3 69r.-70r. 
6) Jm,11;KIDJ a30TOM JIB3, I1<I>B3 
B') ra3oo 6pa3 HhtM .n;e i1TepiiieM no corJiacoBa-

H~IO C 11<J?B3 



t'J~' 

nn 

T 2 

I. BHyTpeHHRR M~meHL 
2 TiyqKoB~M 3aTBOp 
3 CMeHH1It1 raMMa-<Ji~JILTP ~ 

MeXaH~3M cMemi pereHepaTopa 
4 KoJIJI~MaTopH 

5 RM~KoBo~opo~HaR ~~meHL c 
npHcnocodJieHHRMH (de3 
~e~TepmeBoro dJioKa) 

6 HcKposHe KaMepu 
7 CHCTeMa npo~yBa HCKpOBHX 

KaMep 
8 HecTa~apTHaR 3JieKTpOHH-

Ka CHcTeMbl 3anycKa 
9 CTaH~apTHan 3JieKTpOHHKa 

cmcTeMbi 3anycKa 
ro CUHHTHJIJIRUHOHHI:le cqeTqHKH 
II ra30Bble -qepeHKOBCKHe .. 

cqeTq~KH 

I2 ]eTeKTOp 3JieKTpOHOB 
I3 ~MJILTP MIO-Me30HOB 
I4 CHCTeMa c~eMa MH¢0pMaUHM H 

CBR311 C 3BM 
I5 M3MepmTeJILHH~ ~OMHK 

I6 Tipo~MJIHpyromMe cqeT'iHKH 
I7 1?ep.ru M CTOJru no,n; C'ieT'iHKH 

H HCKpOBble KaMepbi 

I8 IIo~cTaBKa no~ MarHMThi 
CTI-40 c IDCTHpOBKO~ 

I9 MoHonpoBo~ 

20 MOHTax KaHaJia B CepnyxoBe 
21 TIHTaHHe HCKpOBhiX KaMep 
22 MOHTaX Odopy~OBaHHR B 

CepnyxoBe 

33 

3 

YpanLcKHt1 
YpaJILCKHt1 

YpaJILCK~t1 

" - -

U3M ovrsm 
ronyTBHH 

YpaJILCKH~ 

BopodLeB 

U3M orum 
H<PB3 

YpaJILCKH~ 

-"-
-"-

ronyTBHH 
M<PB3 
YpaJILCKHti 
CadaeB 
Htf>B3 

· Cad aeB 
-"-

WI'B3 
roJiyTBHH 
MaCT.JIB3 
H 330, M<I> B3 

CpoK 
HCDOJIHeHHR 

4 

anpeJIL 68r. 
anpe JIL 68r. 

MICHL 68r • 
MapT 68r. 

aBrycT 68r. 
(corJiacHo nJiaHa 
CTp.JJ) 
aBrycT 68r. 

HIDJih 68r. 

Mat1 68r. 

MapT 68r. 
MapT 68r. 

HIDHh 68r. 
HIOHL 68r • 
Ma~ 68r. 

aBrycT 68r •. 
HIDJih 68r. 
HIOJIL 68r. 

Ma:t1 68r. 

Ma:t1 68r. 
HIOHL 68r. 
C2Hi. 68r. 

CeHTRdph b ~r. 

CeHTRdpL 68r. 

5 
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IX. Crre!ln~l1Karuur Ha :3 JieK TEOH11K~· CMCTeMil 3aiiJ::CI<a 
(I13JleJI:vr.H g3M OIDII1) 

JHf. HaHMeHoBaHHe 6JioKa ':f CTOMMOCT:b TioJIHaR Op:vreHTHpoBoqHoe r~.-BO rrrr 6JIOKOB 6JIOKa CTOM- KOJII1tleCTBO tla-
mT. py6Jien MOCT:b coB ,I(JIR 113 ro-

pydnen TOBJieH11.R 6JIOKOB 
,. 

2 3 4 5 6 i. 

I. EJIOI~ 3a,nepiiCKH E3 roo 54 70 3780 1260 

2. YC11JI11TeJI:b 2YC IOO 23 I 50 3450 II 50 
3. Pa3MHOJiCMTeJI:o P8 roo 4 400 1600 534 
4. Pa3WIOAHTeJI:o P4 roo 40 200 8000 2670 
5 CMeCHTeJI:o c roo 20 86 I720 574 
6 CXeMa COBITa.n;eHVtR 4CCI00 30 253 7590 2530 . 
7 ZH~epeHUHaJII>Hlln ,n;McKpH-

trnHa:rop .rmroo 3 I40 420 I40 
8 !1HTer'DaJI:bHI1tl ,I(l1CKpl1Ml1Ha-

TOP JI~HOO 8 I40 II20 374 
9 TIMHenHue BopoTa TIBIOO 8 350 2800 933 
:o }Ic TOtlH:vtK ITI1TaHI1Sl MII-2 IO 47I,5 4715 I570 
II CTot1Ka " BI1lll H R n 4 2500 roooo 3333 
I2 CTOtlKa "OH~W' I 900 900 300 
I3 CTOtlKa "IIet.IaT:o" 3 I3625 40800 13625 

Be ero: 87000 29000 
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XI. CITEU~<i>Irt\AUI-ri 

HA MEEEJT1 .IIJTii OCHAlltEHMS: 3KCTIEPID:rEHTAJI1HHX TIOMElUEHMti 
B r. CEPTIYXO BE 

Hmn.reHOBam-re f{OJI-BO UeHa sa Tio;maa 
mTy:\.y 
B py6. 

ueHa B py6. 

TIV1C:Ol!.eHHU11 CTOJI 2-X TYM-
6o Bhil1 2 60 I20 

Kmnmhi t1 IIIK rup 4 4I I64 

l{pecJio 4 6() 240 

J1)ma.H 2 I20 240 

Hec ropaeMhi11 mKacp lf1 IO 3 46 I38 

CT YJI:bfl 8 8 64 

BemaJIKa 2 I2 24 

CroJI na6opaTopHhi~ 2 50 roo 

Bcero I090 
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XIT. C n E U M <P. !1 I{ A ll H u · 
Ha o6opy~oBaHvre :vr MaTep:vranu ~RR ~r~RoBo~opo~Hon 

M¥riiiemt 

nn 

I 

I 

2 
3 

2 

nbroap BO~OpO~Hli~ 50R 
Tibroap a30THhlH I5R 
C:vr~oH ~Rf! 3aR:vrBK:vr BO~opo~a 

4 J3aRROH .JJ,Rff ra3006pa3HOrO 
BO.TI:Opo~a 

5 BaKyyMHhl~ Hacoc BH-2 
6 JToBymRa 
7 3neKTpono~orpeBaTeRb 

8 JTATP 

I\on-Bo 
I!ITyK 

5 
5 
2 

2 
I 

3 

CTOM
MOCTb 
B pyd. 

'+ 
2()()() 

20() 
50 

I5 
290 

I IO 
I I5 
I 25 

nomaSI 
CTOMM. 
py6. 

5 

IOOOO 
IOOO 
roo 

30 
220 
ro 
I5 
25 

TipMMe
ttaHvre 

6 

9 BeHTMRff pa3Hhle IO 3 30 I55Bp 
---- MaHOlt.eTphl Tm1 ro .. 6 Kr/cM2 

IT TepMoue TPII TIT{ J& 4 
I2 Ba.KyyMMeTp TepMonapHhitl BT-2II 

I3 JTm.ma TepuonapHan JIT-4M 
I4 MarHHTHhlt1 MaHoMeTp MM-8 
I5 MOHH3a~HOHHhlt1 MaHOMeTp 
I6 Mv.meHb 
17 Teqe:vrcKaTenb TITH-6 
I8 ~epMa 

I9 MacJio Ba.RYY1·rnoe BH-4 

20 P~cop6eHT MapKv. EAY 
2I liiJianr11 BaKYYMHhle 
22 JTaBCaH 6=I50MK 
23 CTeKnodyMara CEP 
24 JTaBCaH MeTaJIRH3V'rpO BaHHhiil 

d=I2MK 

IO I 
5 2 
I 25 

2 2,5 
2 2,5 
2 2,5 
I IOOOO 
I 1500 
I 5000 

20m·iT.. I 

IKr. 5 
50M 
I Kr. 15 
25r\r 3p 

50Kr 

H1oro: 

I4 pyo. 
3a I Kr. 

IO 
Io 
25 

5 

5 
5 

IOOOO 
1500 
5000 

20 

5 
30 
I5 
75 

600 

28735 ' 
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Xlli. CIIEUVIcP.MKAU1ffi 
Ha MaTepnaJibi ,IJ;Jill CHCTeMbi KOI!TpOJI.H anrrapaTyphi 

Jr)1; 
j ;,. 

HanMeHonaHne Kon-no UeHa CYMMa rrrr 
lliT.pyc5. pyc5. 

I 2 3 4 5 

CorrpoTMBJieHH.fi 
T HJIT 75 4 O,OI5 0,06 
2 -"- 9IO 3 _,,_ 0,045 
3 -"- 680 2 -"- 0,03 
4 

_ .. _ 
43 6 -"- 0,09 

5 " 50 8 - n_ o,r2 - -
6 -"- IOO 30 -"- 0,45 
7 

_,._ 
5IO 30 -"- 0,45 

8 -"- 200 3 -"- 0,045 
9 " 4, 3KOM 2 O,OI4 0,02~ - -
ro -"- I,OKOM 5 -"- o, 070 
II -"- I,6KOM 50 -"- 0,70 
I2 

_ .. _ 
20 KOM 4 -"- 0,056 

I3 -"- I, ()Mr 3 -"- 0,042 

KnH,n:eHcaTopbi 
I4 T{JIC, rorr, I{CO-I I50+250ncp 500 O,I2 60,0 . 
I5 f{JX roo ncr 35 0,03 I,05 
I6 3TO- I 6 MK!P IOB IO I,20 I2,0 
I? -"- I MKcp X IOB 4 1,20 4,80 
I8 MErU o, I MK¢ X 400 5 0,45 2,25 
::-9 MBM 0, I UK<1J 6 0,25 I,-50 

IloJiynpOBO,Il;HHKH 

20 Tpvto,n: MIT 3I IA 5 0,80 4,0 
2I -"- IT608 4 3,50 I4,0 
22 )lYIO,Il; )!3I2 roo 3,50 350,0 
23 -"- J!I8 6 0,53 3,18 
24 -"- 3}!30ir 4 I,75 7,0 
25 h ICY20II{ 5 6,55 32,75 --
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I 2 3 4 5 

Pa3'I>ew~ BUCOKO'tlaCTOTHbie 

26 CP- 50 - 831> I20 2,IO 252,0 
27 CP- 50 - 741> I20 2,IO 252,0 

I{a6eJIH 

28 PK-19 (PK-50-2-I?) 3,5KM 58,0 203,0 

3JieKTpOJIIOMHH eCUeHTHbie .D;HO.D;U: 

29 H3 Ka.p6H.D;a KpeMmHI 60 70,0 420;0 
30 <I>o cqm.na raJI H.H 60 70,0 420,0 
3I TiepeKJIIO'tlaTeJI:b 3TI6HID! 3 I,50 4,50 
32 MHKpoTyM6nep THna MT3-TI 4 2,65 I0,60 
33 <PoHapH nma 1>PI-3 6 0,90 3,60 
34 KHOTIKa THTia Y{MI-I 4 0,80 3,20 

35 Pa3'I>eM THna PH3-30 IO I,I6 II,6 

~eppHTOBbie H3.D;eJIH.H 

36 Cep.JJ:e'tiHHK M-0,16 BT-K 
3xi,4xi IOOO 

37 -"- M 400HH-Rx40X25x7,5 80 

38 YnpaBJI.Hetrue .JJ:VIO.JJ:H · ·BTY-9I-60:) 
(~HpMa "1>KJIJIHTIC") IO I9,0/ 190 ;i/

1 

Bcero: 2075 
+ 

"iJ I90;)J 
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XIY. OPr AHM3ALUIOHHHE ]OTIPC CH 

.1IJIH no.n;rOTOBK:l1 VI npOB8)(8RVH 3KCTiepiD.18HTOB C f{0-Me30HaMH B 

CepnyXOBe pacnopRZ8HH8M ~ 99 no JT]3 OT 29 C8HTRdpR 1967 r. B 

H330 Odpa30BaHa rpynrra B COCTBBe: 

I EMPYJIEB B. i\. -· vmn:eHe} 

2 BOHRHf\0 A. C. - Haytriillii C OTpy.n; HID\ 

3 rYCH\OB E. H. - CT.HH4::€Hep 

4 KAI{YPID-l M. H. - CT.T8XHHK 

5 KPMBOXl1iKMH B. r .- V.HE8HEp 

6 KYXTMH B. B. - CTruK8} 

7 JTMXNIEB U.<P. - HaJ1IHilli1 c 0 TP y.n;HHK 

8 JIIOEIIMOB A.JI. - CT.HaJ~HhlM COTpy.n;HHK - pyR. rpynm:r 

9 CABMH M.A. - Ha~HI:;ti COTpy.n;HHK 

IO llEP Jill IIIE B H. ll. - cJieca:r: :o 7 pa3pH.n;a. 

ilJiaHHpyeTCH B 1968 ro.n;y BRJIID~eHHe B COCTaB 3TOi1 rpynnhl 

2-3 ~exocJio BaUKHX ¢l13I1KOB l13 l'pynnH npoq,eccopa ITepHe rpa. 

PyKoBo.n;HTeJieM rpynnhi Ha3Hc.~eH CAB'VIH M.A. 

B 3KCTiepHM8HTaX dy.n;yT npHHHMa~:o y~aCTHe TaKXe COTpy.n;HRKH 

rpynnu 0KOHOBa 3.0. 

II nrWHOB 3. 0. 

I2 TAXTAMHTIIEB lO. 

13 JTYKCTiffilli K). 

14 XOP030B C. 

I5 AHIDrnHA M. X. 

B 3TOM cJiy~ae OHH padoTaro no nJiaHaM rpynnhi CaBHHa M.A. 

H nepCORaJI:OHO OTBe~aiDT 3a nop~~eRHUH HM J1IaCTOK padOThi. 
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B no,n;roroBKe 3Kcnepi1MeHTOB yttaCTByeT or,n;en HOBbiX HayttHhiX pas

padoroK ( Ha~aJI1HI1K ronyTB~H H,A.). 3TOT OT,IJ;eJI OTBeqaeT sa: 

I) npoeKT~poBaH~e c~cTeMor uarn~rocrpwKu;~oHHhiX v.cKpO:ShiX KaMep 

,II;JIR 3Kcnep~MeHTOB Ha JI~H~~ C 3J~; 

2) HUCTpOt;:Ky C~C TeM:SI B Jiadc paTOpHhiX YCJIO B~RX j 

3) OTJia,n;Ky C~CTeMhi Ha nyqKE C~Hxpo~a30TpOHa OMr.M; 

4) Hana,n;Ky c~creMhi B padoq~x ycnoB~sx B CepnysoBe (npodHhie 

pa~oq~e 3Kcnos~~~); 

5) HaJia,n;Ky dhiCTpOt1 3Jiei<TpOH~KW C~CTeMH sanycKa ~CKpOBhiX KaMep: 

3Kcnnyarau~s ycraHO~\~ BO BpeMs npoBe,n;errMs 3Kcnep~MeHTa ~onx

Ha dhiT1 odecneqeHa C TIOM0~1ID OT~eJia OMHIT B M~B3. 

nJis 3TO~ IJ;eJI~ M~HHMaJI1HO TpedyeTCR 3 ~H~eHepa H 4 TeXH~Ka. 
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O:DbE.IUUIEHH'clll 11HCTHT:'T· PJUl>HHX l{GC./!ZAOBAHH~ 

na60paTOpru:t Bl:i(:OKaX 3Heprrdl 

O.O.OKOHOB 

klCCJIE.IlOBAHHE ACk1MTITOTatmCKOrO TIOBE,UEHIDl 

AMnn~TYJt PACCE/mt15l 11 OUEHKA 3JIEKTPOUArPJ1THOrO 

«)PM~AKTOPA h.o -tUCTill! B OilliTP..X TIO PErEHEP AUIDi 

· C, ~- -~ME30HAM~ ~COIHiX ~HEPrR¥1 (20~40 r~B) .. 

.. ···,::.· 
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........ 

Kt a._... Ko 
I. 5TO ;JJ;ET 113Y4EHHE PEI'EHE:F tilllla J., s 

ITPii EOJiblilliX 3HEPf~ifX x) 
-------------------

l) Hccne,JXOBam~e acv.MTITOTVIl!Ecr,::oro ;-:oBeJ;eHYIR a1mm1TY8 

K N t1 K N - paccesnvrsr 
----------------------

B o6I:.r4HO~ nocTaHOBKe om~Ta npt1 v.3ylieHVIH ac¥n.m:rOT.Ht.IeCKOro 

no Be;teHHSI B3aV.MO;te ncTB WI qac THUI:.: t1 aHTHt.IaCTVU.\hl npo BO,I(HTCSI CO

nocraBJI€HY!€ ,gamrux, noJiytieHHhlX B pa3Jil1t.IHbiX 3Kcnep¥n.teHrax. UccJie-

K c ~.--.c. 
AO BaHue pere HepaUYi.R ,...- '" .S n<,3BO JISI€T l136e~Th 3TY Tpy ,I(HOCTb. 

,Ue}lcTBHTe.1ll>HO, nepexo.n 1< 0
- t<:~ onpe.n;eJISieTcR pa3m1t.IHhlM B3avrMo-

c. ·- '- u . 
.n;et1CTBt1eu K t1 Kc c BemecTBOM, noaroMy npouecc perenepaumt · 

3C:.3~CV!T aenocpe,D;CTBeHHO OT pa3HOCTYL al.m~1V.TYA (cet.IeHH~) B3aH:M0-

,14e}1CTBYLSI 1<. i'l H K N. llpv. arou o.:n;HoBpe~ HHO MoryT dbl:r:& no ny

'lieHbl ,11.amrue KaK o pasHOCTvr a.MnJia'l'y.n; pacceSIHWI Bnepe;r. ("Korepeur

r.a.SI pereHepa~RSI") TaK K o- pa3HOI~ TH )J;VI¢q1epeHUH8.JihHbtX cet.IeHH¥. · 

~acceSIHHSI no.n pa3Htn.m yr.na.ut1 (" :teKorepeHTHaR pereHepauHSI"). 

V.Ineacv.BHOC Tb ItorepeHTHO-perene ~v.pOBa.HIWX K; - vesoHOB B 

~·oJicto~ nJiaCT¥me .:n;ae:rcil BupaxeH~el.r ( cM.Hanp111i.1ep, 2 ) 

:R_ 12_ • .<::, I A(o)-ACotN~2 
J\.1.. L- 1-r ·e·-!_ 

f ' "-l - -1 + 4 A m ~ . 
- 2 C<x, (..a.r'L t)_ e- ~] . e- L;u_ q) 

r~e ~(o) H A (o}- aunJIHTY.IU1 pacceRH~~ISI Ha yroJI 0° AJISl 

k" w K~ ~ cooTsercTseHHO; N - tn1cno p~ep B 1 cu3 ; 

x) EoJiee no,II.po6Ho ocodeHHOCTH J:ere:aepau¥iOHHblX ilBJieH~~ np¥I 

60nhW¥IX 3HeprHi1X H3ROZeHbl B pa60Te [I] ~ 



A ·/o 
..1 \.. - cpe)(HHtl pacnC.AHhl~ npocer 1\ .. .5' - Me3oHa; 

A - ,n;.nnHa BO .llHU ; ~ fYL - pn3 :-roc ·n.) Mac c k: H 

e::: ~- TOJIDU1Ha norJIO-;;:J{:reJl.fi B BeJIIi\i'Y!EaX.A ; 

U.. - cpe,n;mi~ .a,n;epiruR npol)er .. 

. 2 
PaccMo:rpltul tenep:b 3aBncmiO·}Tb J R~/ OT m.my.nbca k: -l!e- · 

30Ha (f>K), OrpaH~qzBDMCh )(nfi npOCTOTU pereHep~He~1 o6yCJIOBJieH• -
HOP. pasJizqHeu MHl'nmx qac!en aM:1JH1TYA paccenP.il.fi KN H K. N. 
lip I!HIIllaJI BO BH Y.MaHI!e C Bll3~ .L...._ ..<:) 0) C no J!Hi.!ll Ce'!e ~ell Q t 

:&o:ropyn .n;aeT onTntiecxM :reope~a~ ~A {o) = 
8 

X .X 
Jt.MeeM npH l > 1 x) 

; R~l 2 __,I A (o) -A (o)j~2. A2
- j 6 -61z P~ 

vo 
AHaJiorHqmu' o6pa30M .rr,JIR o:r:~OCHTelihHor·o qHcJia i\ S - .ue30H~:S, 

A~0PaK~HOBH0 pereHepHpOBanH~X~ B HanpaBJieHHH Bnepe,n;: 

(-:.£/:t= l A ( o) -A (0) rNA (1- e-e)- e- L;U,..,_ 

,.._.I A (o)-A (o) \Z..-1.----I o -6/~ p~ 
(2) 

ilpv.Be.rr,eHBhle Bblme COOTHOmeH~.fi DOKa3b1BaDT, qtO qyBCTBHTeJlb-. . 
HOCTh pereHepa~Hli1 K uaruM 16 -~d J plCTe:r c 3HeprMeli, taron .. { 

odlJasou, nonumaetcSI ~eKTHBH4}.::tb nponecca perenepaz.uu~, K8.It 

UeTO,B;a :.:.t1Zly'4eHHSI . aCHW1TOTK4 eCK ax COO THOllieEHtl. Eizte O)(EO B8.XHOe 

npem.ryiqeCl'BO 3TOrO ue:ro.rr,a CB.fi3.iHO C B03MO:E:HOQTbD liCCJie,ItOBaTb 

B O)(EOM 3KCnepHMeHTe aCHMllTOTH~eCKOe DOBe)(eHY.e KaK ,lXe~CTBHTenb

BOR, TaK H MHHMOn qacT~ aMIInHTJ,IU:Z pacceRHIDI. JLnJI 3T.oro He06XO,JI;HUO 

.x) J{Jui ZMKOro :so,n;opo.rr.a cpe;xHHa SI.n;epHH~ npo6er JtOBOnbHO BeJiliiK 
(t.L .._ l400 c~1 no3:rouy onut c ·roJicTuu pereHepatopoil (l> I ) 

).{O::i:eT 61lTb· ocymecT:sJieH :snno·rb Ao :vn.mynhCOB p.._- IOO r3B/C 

6e3 3Ha~zxeJibHUX no1epL Ha .~AepHoe norno~eHHe. 
. . 
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Hadmo)(ai:b HHTef¢epemum KOrepeH~'HO ;ererrepv.poBaHHO~ K~- aoJIHE1 

c BOJIHO~ CP -Hapym8ll~ero pacn~c. l<.c...,JC,._JC-. KaK duJio nOKa3aHo 
1-

B [J] , li.OryT dl1I:b .Bl1dpaHI1 TaK11€' yCJIO BHH 3KCnepv.MeHTa, np~ KOIO-

p~X 3Ta HHiep¢epeH~HR HMeeT RpKC B~pa~eHHU~ xapaKTep • 

.BepoatHOCTh pacna,n;a Ha'JC"" JC-nocJie pereHeparopa c ytiEiTOM vtHTep-

¢epeHtnm d y;ri.eT 

p ( JC • JC)- [ i R .f e-.A st -r ;2 I R J I c i · $.;.,... ( 4'"'1. t- f R. .. :f <4>) Jc 

x e -LAl+..i\.J~ + 1 r J:~ e -.A.._ t ] (3) · 

J c, i · e ~ Cfc.~ = ~Lex ~~TC-) 
As (JC,. Tt.) 

r;ri.e 

A , A - nocTOSIHHhle pacn~a J< c :vt K" ueaoHOB coo:rBeTCTBeH-s L 5 L 

HO ~[A (o) ·-A(o)] 

Re[A(o)-A(o)] 

( B cnyqae ronctoro pereHeparopa K aro~ BeJiaqnHe cJie;ri.ye:r npn-

daBHT:b qJieH 
11 

- a.rt.,~ (2 4 1'\1..~ ) ;, 

~ 

B Hacroantee BpeWI BeJIH4HHil J c I k1 ~C.;'.-. ~3Me peR~ [ l~ J . 
Tal\Hll 00pa30).(, no Ha0JilO,IJ;aeMO~ HHTep¢epeHUHUHHuM Kapt~me .ll.10);:H0 

onpaAeJI~Th R ~ j A (o) ·-A(o) J 4 (p ~ .1~.fA (0 ) -1(o)]_ 
.__ J '! ~LA (O) ·-A (oJj 

T.e.peaJihHHe H UHH~e qaCTH aMll~HiyA pacceRHMR. 3ro OdCTORTeJih

C'tBO ll03BOJ1Jlel', HanpH:t.rep~ npoBefMih acm.mTOTHlleCKOe COOTHO!lieHMe, 
. 

BUBe;ri.eHHOe npH ;ri.OBOJihHO 00IItHX ilfe;ri.nOJIO~eH:vtRX 06 aHaJIHTHGHOCTM 

M HenpepblBHOCTH [ 5] ? corr.aCHO ROTOpouy a.MnJIHTy~a pereHepO.UI1H 

kc. ... p ...... Ko~ P npR nepe;ri.asaeMOM vJ.myJI:ocet~o (r.e. a.Mr:.n~rry;I;a 
i.. ~ 

xorepeHTHO~ pereHepauHiti) Ao~~:.na O~Tl> ~etictBMTeJI1HOri B acnMr:torv.-

Oco6eHHO rto~e3HO~ 
I 

OTMeqeaHaH B03M04H0CTh ~OXeT 
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0t<C..3Ul'hCR np?. il3yt.zemm .rr;v.cnepCHOHHblX COOTHOIIIeH!ti~, KOTOpue CB.fl

O!lBciloT peaJihHYlO V1 'MHV!MY!O llaCTt1 UUDJH!TY.Jl;Ol paccenH~UI Bnepe,n,. l{aK 

yr..e BO,!L4 epK~1BaJIOCh ,. npOL\eCC per eHepaUli1J.1 0 npe,n;e JlBeTCR pa3HO QTh!O 

aunJIHTY):( K N 11 KN- pacceRHVI.H. B repz.nmax pe,n:JK!.WT~~{!/1 3TO 

03Hat.zaeT 3aBli1Cli1MOCTh 3TOro np01~ecca TOJlhKO OT HetzeTlli:olX DOJI!OCOB, 

llTO Cy!lleCTBeHHO OdJiert.zaeT l13Y'ii~Hlile }'[X aCvH.mTOTlilllCCKOro no BC,i:le-

HHR. 

Per e He pauHR .n;aer, no- Blll)(lilMO MY, e;umcrse HHhti1 npm.t.o u c no coo 
. . t:· . ' 

npoBepKli1 O;J;HOrO li13 npe,!!;CKa3aHvt:1 }.Xi Cllllilpe Hli0!-1 :::; 1.._} 6- Cli1MMeTpl1i.1 
,.6] 

)l.JIR aMnJI~ry.n; paccenHli1R nnepe)( L . 
~. [A(k. .. P)-A (K.-p)] =A (k."p)·-A.(k~p) = 

= A (X.,. p) -A (7C- p) 

Jlo CV1X IIOp 3TO COOTHO:!IeHVIC nponepRJIOCh KOCBeHHllM Odpa30M [7J 
C npHBJiet.zeHlileM .n;aHHUX no k,.. n t1 k-f\.- paCCC.HlB1IO VI C VICBOJlh30-

BatmeM li130rommnapHaHTHOCTli1, K)TO}aa,crporo roaopn, ca.Ma 

Hy&,ltaeTCSI B npo BepKe np:ta (lo JlhnJ iiX 3Hepr MX. 

CpasHemw :mepreTW·ieCKlilX 3:J.Bli1CI1MOCTei1 cet.zeHlil~i. k-N ~1 · K r H 
- B3am.!O,I(e VICT Bli1ll no Ka3I:J nae':, q TO ::>TM KfH1Bbl e HMelOT T eH,n;e H!li'llD 

K CO Jlli1i.\eHUIO B CO OTBeTCT Bl1l1 r: odunu.r XapaKTepOM aCMMTITO Tlil'lfeCKitiX 

COOTHOWeHlilM. Buecre C TeM • Odp3.il.l2..eT Ha cec5SI BHV.Mamte cymecT BeH

HOe pa3JI11tili1e B XO.pD.I<Tepe 3TXX 30.BMC:.1MOCTC!l: 6 {K ""1\f) ~ j (f.): 
-rJHi,I(KaJI MOHOTCHHa.R cpyHKlU~.'! 7 g TO BpeMH KaK B KPHBO~i 

b(k.-N):: ;·ct:-=.)'IIMe!OT MeC~O HepcryJIHpHOCTJrt ~ "rop6~", \ITO 

06yCJIOBJleHO B OCHOBHOM pOJ?:,i;:cn¥ieM "cTpi:i.HHhlX" dapt10HHblX pe30-

HaHCOB. ilOCKOJl:bKY \lV.C.'IO IW.HaJIOJ pa3JI)lllHLlX peaKI~V.~ pacTeT C 



. 5/ - ..::; -
3Heprl1cn, OTHOCHieJihHlltl BKJia~ B 6(k:.-N) po~eHHR onpe~eJieH
HOfO pe30HaHC HOfO COC IOSI HWt Y1' e HhiUaeiCR. TaKMM Od:pa30M, npH 

HCCJieAoaamm 6 ( i<.-N }= }(£) c poe TOM 3Hepnm cTaHOBMICR ·ace 

rpy.n;uee Bll~eJIMTh pe3oHaHc cpe,nM pa.cTymero c 3Heprv.ei1 "Hepe3o

HaHcHoro" cpOHa. ITOHCKH HOBblX ~~ 1\j - pe30HaHCOB no 3HepreTH4eC

KOn 3aBHCHMOCTH nponecca pereuepauv.H Moryr npoaoAHihCR B donee 

OnaronpHRTHUX cpoHoaux ycnoav.RX. ,UetiCTBMTeJihHO, odutv.e ("uep~3o

HaHCH!le") t~acrH ce4eHHtl .k. N 11 K.N c6nuJm.DTCR no aenHt~HHe c 

pOCTOM 3HepriD1, TaK \ITO npouec ~ pe re He pal{~Ut, 3aBHCRIIU1ti OT p6.3-

HOCIH ce~eHv.n (aMDJlHl'y~), CTaH)BllTCSI BCe dOJiee qyBCTBHT8JlhHllM 

K pe30HaHCaM, BCJieACTBHe yMeHh II€HIDI "Hepe30HaHCHOfO" cpOHa. 

3~ech cJie~yer raKAe HMel'h a B~~y, \ITO pereHepauHR pacrer c 

3Hepruen no a6COJWTHO ~ BeJII1qHH ~ npll )(OCTaTO~HO l'OJICTOM perene

parope ( %H~KHn BOAOpo~). 

HCKJiilqHT€JlhHlln HHTepec npe.~c~a.BJIR€1' l1CCJie~OBaHHe HHTep¢e

peHnlm pacna~OB K:- JCT x- c pacna.n;aMH K~ - Me30HOB, 

KOrepeHTHO pereHepHpoBaHlWX np;~ 3HeprHSIX, 6JIIt13KZX K pe30HaHCHO~. 

Ka.K O!lJIO noKasaHo Bllme (crp.J ) aro ~aer B03MOEHOCTh onpeAer.wrh 

pa3HOC~h Krut pea.JibHllX Ta.K H MHiiMUX qacTe~ a.Mnmrry.24 paccenHM 

:.e. no3BOJISieT B cJiyt~ae npeo6nc~.AaHHSI pe30HaHcHoi1 R N- aMnJil.1TYAll 

onpe,n:eJISITh ee cpasy. 31'0 06CTOSI~:eJihCTBO MOXeT 6~Th HCTIOJih30BaHO 

AJIR pa3AeJieHHR nepeKp~B~utHXC~ pe30HaHCOB: )(JIR 3TOrQ He06XOA~O 

HCCJie)(OBaTh ll3MeHeHHe cpa3!l _ 

_ rTn Jm..[A(o)-A(o)] 
Cf R - 'Vl---a- R.te [A (o) -A ( 0) J 

C 3Hepr:;{ell. 06HapyXeHHe B npe,It€ JiaX WHPOKOrO DHKa HeCKO JlhK~X 

llaKCIDIYl40 B . B BeJIH\lH.He <f ~ flOCJIJ 'XllllO 6U YKa3aHHeM Ha "TOHKya> 
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crpyKrypy" ororo pe3oHaHcax). Cae,n:eHt1R o k N- pe3oHaHcax 

Moryr 611Ib noJiy\leHbl raKJKe npt1 -vccJie,n;oBaHmr. percHepaU;1J.1 "Ha3a~" 

( Ha 1b0° a CUM -ct1cieMe). TipH 3IOM "Hepe30HaHCHI:li1" cpoH dy.D;er 

MeHbme, \leM B oO~\lHOR nocraHOBKJ anura • 

.. 
. Cl . ::> 

Yiccne,noaanHe pereHepagt1t1 KL.: K~ ~f.itOT pC:~"\J'<':>OZ;i'tO)f(Hocrt.> 

DOJIY\l~Ib HHilJOpMainm 06 OJiercipo1&1.r lniTHOM cpOpMcpUKTOpe ~ -Me30-
.. 9] .. c;, 

HOB L • Tip111: npoxo~em·m K ,_ - Me30HOB qepe3 ~emecrao no-Mt1-

lJO "H.LlepHo }1" pereHepaUt1t1 B03Hmtaer per eHe par.urn, oOyc no nneHHaH 

paaJIH\lHUM B3a~Mo.n;e~craHeM K" vr i;;::. c c 3JieKrpoHaMH J.1 3aBJ.1CRmaa 

cymecraeHHUM oOpasou oT aJieKrpoJ.tarnHrHon crpyKryphi KaOHOB vr 

HX 3Hepr t1V1. Bu,n;eJIHib 3JieKT.POHHyD perc He panvrK> npR MbiM CliO CO dOM 

H3. KOrepeHTHOrO DHKa He npe,II;CTaJJIHeTCSI B03MOEHhiM. ~1MeeTCSI, 

o.n;Ha.Ko, cnocoo onpe~eJIJ.1Th ItOrep~:u IHYlO pere Heparuuo Ha R.n;pe: 

){JIR 3TOrO He06XO)lV1MO 3KCipariOJIV.)OBaT1 ,D;I.1cppaKUt10HHyiO :pereHepa

UHD Ha R,ll;pe B 06JiaCTb MaJIUX yr JII) B BlVI6Ta pereHepi.1pOBaHHblX 

k~- ?.te30HOB. TeM CEiMUM MO::t:HO OJ~eHHTb BK.~1a,I4 7 lWTOpbi~ ,I(aeT 

pereHe pa4~m Ha 3JieKrpoHax. 

K:. PaccMOrpm.1 OTHOmeilvre \lHCJia JCOrepeHTHO pereH01H1poaaHHllX '.1 

(a1t~OH.1& K \lHCJiy J< 0 
- 1W30HOB 7 B0:3Hl1KillHX aa C\leT ,n;v¢paKUt10HHOi1 . s . 

pereaepaUH~ Ha St.ztpe. Ha yroJI 6JIH:3KJ.1~ K 0° ( CM. Bl:lpa>IeHJ.111 (I) H(2)) • 

x) HaaeCTHO, qro a HaHOonee Onaronprunirux ycJIOBH.RX ¢aaa 

aunnHry~~ pacceamm npoxo,21;~:: llepea 90° B TO\lKe peaonaaca 

(cu.,Hanp~uep,[a] ). 
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i3epo.FITHOC T¥1 3T¥1X odo liX npouecco B npono PU110HaJihHDl xna,IJ;pary 

aMnJI¥1TJM n.rr.epuou pereHepau~m I }2 sl 2= I A(o) -A(o) j£Itt 
~X OTHOOeH~e HC 3aBliCitiT OT aron BeA~MHU 

o(= 
0 

.. 
ECJIM :Ee ylleCT:b pereHepa,uliiO HU 3Jl8KTpOHaX OTHOllie~me 

t 

I~K drxJio noKa3aHo B.J1IOdonnmeM 1'1 M.Tio,n;ropeuKxn.J,rut.nJIHTy.IJ;a pere-
-r "' 

HepaUMl'l Ha ~JieKrpoHax j' .. ~' ; .. )~ f ~?.pacrer c ~Heprl'le~ 
- ' .r.-1 ....,... ( l'l.. (.. ,c.. ) 

/::... =- Vp2-rm~ . 0Ha cymecrBeHllliM odpa30M 3aBHCY.T .TaK~e or 
~ ~ ~ 0 . 

~JieKrpoMaraHTnoro pa..,IJ;¥1yca K · l.W30HOB G, H MarepHaJia pere-

Heparopa ( 2 ) ·~ 
CpaBHimM 3KCnepliMe HTa.JI bHO no JI:ytie HHO e 3 HatleHvte cA_. C BeJ111ll11HO L1 

~ , KOTOpaa MOAeT dUTb paCCllalaHa, MOAHO onpe.IJ;eJIHTb BKJiaA 
c 

pereHepaur,.m Ha 3JleKTpOHaX 1'1 BeJIIIl'iMHy 'Z, ( eCJil'l V13BCCTHU 3Ha-. 

'i e H l'lR I~£. f 1'1 i £ 1 / ) • 

JTOT MeTO)!. d~Jl 11CDOJlb30BaH B padOTe [io] , B.KOTOpO~ Ha OCHO-

RCl.Hl'ln l'lMeiOil{l'lXCR .IJ;aHHUX no per eBe parm11 c.rteJiaaa.. nep aa.fl ( !t'l no KO. 

e;umcrseHHa.R) oueHKa acpxuero npe.IJ;eJia.. aJieKrpoMaruvtrHoro pa,Iu,iyca. 

ne~rpaJibHoro KaoHa. CorJiacHo 3Ioa oueHKe 0 ~2~6~(c 95%-oR 

)!.OCTO BepHOCTM)) • 0dpaiitaer Ha ceda BHH.MaH l'le TO'l' cpaKT I ,:LfTO C 
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yBCJIH4eH¥1CM OHepnHl yaeJl!14l1BaeTCII OIHOCI.1.TeJlhl-Dl~ BKJia).( pcreHepa

U~H1 Ha OJieK!pOHaX rr, CJI€,ItOBU.T€JihHO, DOBUIJ!aeTCR "4YBCTBV1TeJlhH.OCTh" 

K MaJibiM '(:. Ke.K DOKa3UBa!OT OU,eHIHi i l 11 npt-1 P c.- JQ r~B/C B 

cJiytlae pere HepanHH ua c B1.1HUe J j.! d - j')"' np11 ~ -1 f , l.lTO ,L(eJiaer 

anoJIHe B03MOjimum 1.131JepeH~1R :Z Ha ypo BHe - 0.2 f . 
.a cpopMyJiax (4) rr (5) ue Y4HTUBaJI1.1Ch 4JieHI1> 3aBI.1.C.fi!41.1C OT aMnJU~

TY/JJl pacna,n;a f<: -:r 1C r .x.. . ~,ItHaKO npM ~JihiX 'Z 3TJ.1 4JleHl.l 

~oryT O~a3aThCR cpaBHV1MUMJ.1 C BKl.~OM pereHepaUHH Ha ~JleKTpOHaX. 

XapaKTCpHo fi oco6 eaHOC !l>i): l.lJICHOB, co,n;ep~a~HX 8) s:r B~UieTcR t1X . 
0 CTpast 3aBwtCl~MOCT:b OT pac CTOSIHH.fi 0 T TO\l KJ.1. pucna,l(a .D;O pereHe pa-

TOpa, a TaKlr:e OT ero TOJl~HHbl ( .(.. ) • 3ro D03BOJIHeT OTJ(eJIHTb 

4JICHbi} CO,D;epJKa.IlU1e C , B tiaCTHOCTJ.1. 7 MO~HO llU6pai:b TaKOe t , 
npH KOTOpOM 3TJ.1 4JI€HU 04eHh uaJih BdJIJ.1.3J.1. pereHepa!opa. 

ll. TIPOEKT ~KCTIEP~LIEHTA 

I) 
\) 

POX,D;eHHtle Ha BIIyrpeHHet1 l.H1IDeH1.1 YCKOp1.1T6JI.fi J<. - Me30HU 
I. 

BblBOMTCSl DO,It yrJIOM ( I ! 0.5)° C ilOMOmhiO CUCTeMhl KOJIJl~MaTOpOB. 

MR 041.1CTKwt or 3aps:rxeHHl:lX t~acrm. B Hal.laJie ::aHaJia npe.TI;nOJiar~erca 

i1CDOJlh30BaT:h 2 CTO.fillU1X Apyr 3a ;;pyrO~f 04Hl!(aiOmvtX MarHHTa nma 

Cil-94 C jJ-J d.£- 4000 KrC X CM, nepe.u KOTOpblM CTaB~~TCR KOHBep

TOp 5;10 CM. CBJ.1.HI.~a.- 06~a.R ,l(Jit.iHa cpOpM}!pyJOll{etl 'laCTH KaHaJia 

~0-v3Q l.i, )l;t1aMe!p nyl.lK£1. Ha BblXO,IJ;E~ 120MM. B KatzeCTBe pereHepa

TOpa npe,ItnOJiarti.eTCR J.1.Cll0.1Ih30BaTl• BO,I(OpO,n;HyiO W·mieHh ,n;m"lHOX 

2 + 3M, .n;~1aueTpOM 150 MM. Oomas: ,n;Jit1Ha Ka.HaJia 60-}80M. · 

K." " 2) ,UJI.q HCCJieAOBamm pereHephUVI1.1 ~ K,.. 6y.zteT HCn01lh30-
"' o.l 
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yBCJHt4eHHCM OHeprrH1 yaeJI!1tn.1BaeTCR OIHOCWreJlbHblH BKJia,J\ pcreHepa

U~V: Ha OJIOKTpO HaX ~, CJIO,I(O BC.l.TOJihHO, no BUll!O.eTCR "4YBCIB~TeJlbH.OC Tb" 

K MaJruM 
1G. MK TIOKa3UBa!OT OU,eHIHi f l 1

] npt-1 p ,- JQ r~B/C B 

CJiytiae pereHepaiUHi ua CB11HU.e J f.uf - f')"' np11 '- -lf , liTO ,neJiaer 

BnOJIHO B03MOI\II~J.m H3lJepeH~tR l(. HU ypo BHe - 0.2 f . 
.a ¢o pMy nax ( 4) H (5) ue Y4HTUBaJIHCb tlJieHII> 3aBHCSI!4HC o T aMnJI~-

TY~ pacna,I(a 1<0 
-?' 1C r '][,. • O,nHaKO npyr ~JihiX 'Z 3TH 4JieJHI ,_ . . 

~oryT O~a3aTbCR cpaBHHMUMH C BKJ.~OM pereHepaUl1H Ha ~JIGKTPOHaX. 

XapaKTCpHori oco6eaHOCTbRJ: l.lJICHOB, co,IJ;epAaiqnX 5) RB~eTcR nx . 
OC'l'pasl 3aBHCnMOCT:b OT paCCTOSllU1R OT TO\lKH pucna,I(a .IJ;O pereHepa-

TOpa, a TilK)t:e OT ero TOJI~l1Hbl ( .(... ). :.:ho TI03BOJllieT OTJ(eJIHTb 

\lJICHbl} CO)(OpJ:a.IUl1e £. , B \iO.CTHOCTl1, MOiKHO :::m6paTb TaKOe {, , 

npH KOTOpOM 3Tl1 l.lf.OHII 04eHb uaJib BdJil13l1 pereHepatopa. 

ll. TIPOEKT 3KCTIEP1L.IEH1~ 

\) 

. l) POX.I(OHHUe Ha BIIyipeHHe~ MHI!IeHI1 YCKOpl1TeJI.FI }( - Me30HU 
1.. 

BbiBO).(SITCSI TIO,lt yrJIOM ( I ! 0.5)° C nouombiO CUCT01Jbt KOJIJIHMaTOpOB. 

MR OtlHCTK~ or 3apRXOHHI:1X qacrm. B uaqaJie ::aHaJia npe.nnonar~eTcst 

~1CTIOJlb30BaTb 2 CTORIJ.tHX .I(pyr 3a ;;pyrO~{ 04Hl!(aiOmHX MarHI1Ta nma 

Cil-94 C jJ-J cJ..f,- 4000 KrC X CM, nepe,l'( KOTOpblM CTaBi~TCSI KOHBep

TO p 5;10 CM. C BHHI.~a.- 06ll(rui ,I(Jit.iHa ¢0 pM}1pyJ0ll(efl. \iaCTU KaHaJia 

~Q.v3Q ll, ,I(HaMeTp nyqKa Ha BblXO,II;E~ 120MM. B Ka4eCTBO pereHepa

TOpa npe,I4nOJiart!.eTCSI l1Cil0Jlb30BaTI· BO,I40p0,!4HyiO W~llieH:b ,I4Jl~HOi-1 

2 + 3M, ,n~1auerpoM 150 MM. Odmas: ~mma KaHana 60~80M. · 

K" c;; 2) MR Hccne.n:oBamm pereHephU~~ ~ Kt'> 6y,I4eT ucnoJib30-
a.. o,l 
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ceilliaC ~M 3KCnep 11MeHTO B Ha C Y1H):pocpa30Tp0 HG. Ofulli • 

0CHOBY ee COC!U.BJilieT MarHMTHHi1 cneKTpOMeTp C npOBOJIO'QHbtM~ 

HCKpOBU:MW Ka.Mepal.m, ~UirPOpMaU~UI C: I~O!Oporo BtiBO;uiTCSi nenocpe.n;

CTBSHHU Ha OJISKTpOHHO-CliCTHYIO MhlliMHY X) • 

P.ep:eaa napa. K6.Mep (I) pacno.m.raeTCR nocne pacna.n:uoro 

OO'heMa, BTOpaR (Il) Ha paCC!ORHV.l~ 6+10M OT nepBOi-1 y "BXO,n;a" B 

aHa.'IV1311LPYIOIItkit1 Ma.I'HMT. AnepTypa uarHMTaJ000x300Mu. IioJie C 

jHdf--- 660 KrC X CM D03BOMeT .D;JIJr 3Ha4J.1T8JibHOlt \laC.TH i<_~':.Jr. . .,.J(pac

naAOB noJiy4aTh nocne uarHwTa npm;.epHo napaJIJieJII>Iru.t1 ny40K pac

muurux JC ... 11 JC-- MC30HQB npaK~~MGeCKM He3aBWCWMO .. 0! ~MilYJihCa 
. 0 

pacnr.l.'~illeroca K -Me30Ha 11 T0t!KJ.1 ero racna.lla. 

!·!3MepeHwe KOOp.IJ:HP.aT B KaMCphX I, TI, Ill M lY D03BOJIIIIOT onpe

,neJIVi!h vn.myJihC!l rmoHOB. B cnyliaE~ Heodxo.n;!.1i.wcrvr 4!.1CJIO r:aMep, 

BKJOOliael.ruX B CXeMy1 MO&:eT dU:Th y~~BOeHO. Pa3Mepu: Ka~~ep -

S50x350MM2 
C paCCT0liHJ.1eM MeJK~y 3JI.eKTpO.n;aMt1 5-t6W4. 

1130 kipareJihHhl~i 3anycK Ha r.acna.n; K 0--; ][ T JC -o CYll4eCTBIDI ercR 

C nOMO~hlO CHCTeMLl CIU1HTII!JlJIIIJ~V10HJillX TeJieCKOnOB, KOTOpu:e pacno

JIO:IeHU: 3a Mc..r Hnro M w pe rwcrp!.1pyor mwHu:, HanpaBJieu Hu:e napanJieJih

HO OC11 KaHaJia. Pa3MCpll CL\Y1HT11JlJL1!0pOB: BhtCOTa 200.;.250 MM, WHpHHCl. 

.~..0 MM, TOJIIItkiHCJ. 2 .. 4 MJJ. OueHKa rt~ouerpHttecKo~ 3¢pexn1BHOCT¥'1 raKo~i 

x) nepB~e pe3yJihrar~ HcnuTaHua raKo2 ycraHOBKH B nyqxe • 

CkiHXpo¢a30 TpO HCJ. . [ll] BUll B~i JlH BnOJIHe y,n;o BJieT BO pnTeJihH~e 
pad04He xapaKTepN!Cl'ktKW, KO'l')p~e HCDOJih3YlOTCSi B ,n;aJibHeV.meM

,IJ;JIR ococnonamur 3Kcnel_:mr.cwr.l. 
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ycTaHOBKH K perVIcrpauHn pacnaJ(o B K ~-J\. ... X ·.n;aer BeJH1\lHHY 
I 

OKOJlO I~ B HHiepBaJie P~ -20-t40 rGB/C. Beci>Ma 6JiaronpVIRTHUM 

06CTOSITeJibCTBOM SlBFJieTCSl _To,. 'lJO MOHMTOpHpOBam~e npH perHCTpa-
J<. -Me1o'-4ot:.. · o 

U¥{11 pere HepHpo saH~t.i:cfi:e·t'ilpo I-OAHTI>Cll no pacna.n.aM k;;.....:;Ji+1i- , 

\ITO il03 BOJISl eT H36elre.Tb ylle'!a nc npaBOK Ha ~qxpeKTVIBHOC Tb, cneKTp 

VI T • .n;. 

J) 0J:H.n;aeuas:i TOttHoc Th ¥I3MeJ~eHH.H yr JIOB ,...., 0, I-&-0, 2 MPCU 

( npVI TO\lHOCT Vl Vl3Mepe HH.H KOOP.IU<HaTU B KaMe paX _, l MU). Yr JIOBO~ 

pa36poc 3a ctieT Lmoroiq)aTHoro JacceRHVIR pacna.n;m1x nHOHOB B 

B03.n;yxe· (..., 4 r/c>./·) H B CUHHTHJ~JIP.TOpax 11 CTeHKaX Ka.Mep 

( 1+2 r /cM
2) COCTaBJIReT 0, J-v-0 1 4 Mpa..n;. ilp11 YCJtOSHH l13MepeHHSl 

noJIR B auaJI¥!3npynmeM Mat'HIIiTe c TO'iHOCThK> ....., 0,5%, MOArHO oJx;.,.n;arh, 

\ITO Mace a pacna.n;a.Dmerocn K0 -Me~lOHa MOAe~ 6u Th onpe.rr.eJieHa c 

~fVl .... 5+10 r~3B, a yroJI B~JieTa <: .aG-I~ Mpa,!(. 

4) O:am,n;aeMbl~ Buxo,n; pereHep:tpoBaHHhiX K~ co6blTVi~ oueHHBaJI

cn H8. 0CH0B8.HHH· paCCliHTaHnhlX 3 .llt?B~ AHcixilepeHr.."lt1aJll>HbZX Ce\leHH~ 

pox;:teHWI K+ VI K- npOTOHa.MYI ( r/lj r3B) Ha. Be (.- 10 r /cM2). 

B BbZ6paHHO~ reoMeTpkU1 HC'.. l 1fl yCKOpeHH.hiX npOTOHOB no TOK 

npoxoMmVIX pereHe pa rop ~ - :l.e30HO B ( c P:-" 20;.40 f3s/c) 

04Y.;J.aeTCSl JaBHhlM ....._ 10
5 1~.2/UVIKJI. 

-
BKJia,n; B pereHepauxn:) MH111:MHX 'lacre~ .A(o) - } .. (o) onpe.n;eJIRJIC.H 

nyreM ~KCTpanOJIRUVlVI "lq)HBllX :3U.B AC ¥1MOCTH nOJIHllX CetieH~~ ·i< ... i""t,.. H. 

K.;. f\. K :30 r3B/C: I 0 ·- e; 1·-2 ...,..._[." , a BKTi£1,1( peaJihHUX 

\iaCTe~ C'lHTD..liC.H npH6JI.a3MTeJihHO paBJru~ BKJia,n;y MHH"MblX • 

... 



. I 

Tipv. 3Tl1X npe,IWOJIO:teH~1RX B BOAOpO,J;HOM pereHeparope TOJilT(!.1HOt1 "·2M 

o;;m.n;uerc,q - 4 . pereHepMpO BaH Hhl lC 

ilp!.1 J00 GaCOBO t1 ~KCD03 !.1Ul1l1 n pv. OcJ~etl 3{fxPeKTI113HOCn~ ycra

HOBKH - 0,1 ( C ylieTOM He~TpaJihHlX MO,l.l; pacna,rca) OJ:..11.L(O.eTCII 

-- e· .J.o4 3aperHcrpupo BaHHI:ZX pac ~a,I{OB i<~"- :JC . ... JL-: Ha VrHiepaaJI 

+ l . l 3 - 0, 5 fOB/C npHXO.lU1TCR B cpe,n;HeM ,.._, 1,2• 0 C06!1TI1i1, a eCJIH 

yGeCTh cpaKIOp Ha,n;elCHOCT!.1 "J'C" , TO D011Yli!.1M-4•l0
2 

COdfl!Htl. 8TO 

n03BOAAeT OUeH!.1Th pa3HOC'!h. Cettem1~ \ KBa~paTOB pa3HOCTH UMDJlHTyJ() 

B cpe,n;HeM C !0\lHOC'!bD ._ O,l-t0,2 MdH B KaA,L(OM Vt3 60 !.1Ml1J1lhCHUX 

HHTepaaJIOB O,ll;HOBpeMeHIIO • Dpit 3TOM cpa3a Cf R. MOXeT OUTh onpe,n;eJieHa · 

,ll;nR OOJlhiDHX HMDYJihCH~X I1HiepBaJlOB ( ! l r~B/c ). 

5) AHaJioraqHUi-t pac-qer li!.1CJia 3aper!.1C'!pV1pOBaHHflX f<;--Jt • JC; 
KOIOpije Moryt 0!1Th pereuepupoBaliu B IO eM nnactl.1He P.t r.t"~ U $Cl' 

3a IO :liCe BpeWl 3KCD03!.1LU-tH (.- 30(1 'if...COB) J• 105 C00biTl.1n, 'iTO COC

IoBJIReT- 105 COO~THn C nonpaBKC~ "JC" . TaKOe KOJlH~eCTBO COOfl

'l'~~~ .n;ac '! B03MOXHOC Th OUeHl.1Tb C >:o porue~ )(OCTO BepHO C!hD ( -'.YQ%) 
; 

3JieKrpoMarHHT»r l1 110 pMPaKtop K0 
··Me3o HOB BnJlOT'h ,n;o "Z, --o, 2 ;· + 0.4 f 

6) liHCJlO cilOHOBbiX 3anyCKOB Y< TaHOBK!.1 OUelmBaJIOCb TJO ,n;aHHbiM, 

noJiyqemu.n' a aHanorvtltH!1X ycnoBHrx n UEPHe (£p=- _2e.raB). 

OcHOBHon ¢oH nOMHMO pacna.n;oa K~ cocraaJIRDT He~rpOHbl, notOK 

KOTopux ·- .ro5 
3a 1.\HKJI. na nnoma;u, 100 cM

2 • 

H)1Ae npt1ao;r.strcR oneHKll[ 'tlHCJia cpouoBux 3anycKOE 30. ru1r.11 OT pa3HhlX 

HC'!O\tHHKOB \ ft~ C ytieiOM "H30HJ>aie1lhHOCI!.1" K 

a) JienTOHHEie pacna,I(hl ( ~e) n~fi..J ~ i 
perHCTFanHH i<~ no cP,aaHeHlUl c K~7i+ 1i .. 
10 pas); 

sanycKanme~ cvtcreue. 

(no,n;aaJieHMe 

no xpaY.HeM Mepe B 



ae -
0) B~am:.o).(e~CTB~:e H.ei1TPOHa., ,Tj.aJO~ero B pereHepaTope 2 

(MJIJ.1 OoJI:orue) sapso~eHHuX 'HJ..cn~u, !W Topue npoXO).(HT Oes ssaHMo.n;en

CTBHR aHTV'ICOsna).(aieJihiDJ~ c-.z;~TtiHK A ( GQ<PeKTHBHOCTh · A.:;::0,99) 
rt{() <:.. 10- 1 · 

cp 

B) B3aJ.11,(0AeHCTt:He Hen·~pOHa B 3a;~He!1 CTeHF.e CtieTtiHKa A 

(- O,I r/cM
2) 

r) B3aiU.~O).(etiCTBll!e Hei1Tp0Ha B pacnd.).(HOM 00'1eMe ( B03).(yX 

- I r/cl-) 

A) B3aHMo;r;encxBue HenipoHa B nepaoM cosnaAaTeR1HOM CtieTtiHKe 

(.-- 0,2 r/c~) 
~ 0.1 

TaKHM 00pa3ou, OOmee KOJlll!tieCTBO ¢OHOB~X 3anyCKOB B nHKR 

ue npeBilmaei 2 • 

KHHeuaiutieCKHe KPHTep~~ r.pu OAa,Ir;aeMOV. TOtiHOCTH H3MepeHHn nosBo- . 

KQ ,...._ .,.,...,.,.. - m VO I'< X 
JIRDT Bi~).(eJIHTh pacna).(U ~ J(., )L, na '*'uue ).(pyr.T4X - COvUl'Vl.;h 

EcJiu CllHTaTb, tzTO cpe.IUIJIR MHOF.eCTBeHHOCT:b aapsxermux \iaCI¥m > 

pOA;teHHUX HenipOHOM B pereHepaTOp3 ·- 5, TO npll! paCT.fiiZKe O,IceK 

R BpeMeHH nauJITH I0-6 CeK ne:p-aue KaMepu 6y).(yT. perHCTIHipOBaTh 

R~5 CJiytianHUX li!CKp. 

7) KaK yxe ynOMHHaJIOCh, 06opy,o;o BaH He t HeOOXO).(HMOe ,ltJIJi 

3KCnepKMeHia COCTO~I: 

a) H3 2-X OIKJIOHliD~HX MarllHTOa (G~-94) C anepTypon 

2 j' A alOOxiOOw H H cU- 4000 KrC X CM ; 

0) aHaJIH3HpyDmero MarHHTa A:J01)0Y.200wJ.2 , C jfld.,l-660 XI'C X OM. 

AeJiaTeJibHO c HeO).(HOJ?O).(HOCThiD flOJIR no anepxype He OOJiee r~ 

(HanpHl4ep, CTI-§0 c mHYMaJ.!u); 



B) 2-X KO.liJU1MaTOpOB: ·l.r.- 6-:IOM C ~-60 MM V1 ~· =I00MJ,q 

r) XkUl;KOBO;J;OpO,n:HOn MvtilleHPI eM= 2.YJM , ~ 150 Ml!j 

,n;) 16 npOBO.liO'tiHllX HCKpOBblX IW.Mep (.5:;:J:r3::~x6. wP); 

e) 2-X 8.H'IHCOBna,n;aTeJI:OilllX ct.zeT•n1KOB (J:50xl50xi0MM3 ) 

H 32 coBna;x;aTeJI:bHllX ct.zeTt.zl1KOB ( ZS'Dxl0x2MM3 ). 

,'UJIR 3anycKa MOryT cJllTb !1CnOJib30BaHhi Ct.zeTt.zHKH aHaJIOr11t.zHble 

. Teu, KOIOplle H3r01aBJIHBalOTCR ce~qac B !1<l>B3 )I.M ro,JJ;OCKODYI'tleCKHX 

CHCTeM. HaHcJOJiee 3tlAiJeKTHBHM pacJOTa ycTaHOBK11 Tpedyei ee npRMOH 

CBR311 C 3JieKip0HRO-wl.111CJI11TeJI:&HO~ MaiiU1H011 THna M-220 HJU'l E3CM-4 • 
. 

OcHOBHHe 3JieMeHTI:1 ycTaHOBKn, BKJIIOt.zan cxeMy 3anycKa.,dy.n;yT 

oipadoTalfd B Tet.zeH:ae 1967 ro,IJ;a B JIB3 B npouecce HaJia,ruo1 aHaJio

rH4HOi1 CHCTelill, npe;J;Ha3Hat.zemiOii )J.JIR H3y4eHM pereaepaiUiOHHUX 

npoueccoB Ha CHHXpot1la3oTpoHe O>Iilli. 

B no.n;roTOBKe armapaxypu H :3 paOOTe Ha ycKOPHTeJie B Ceppyxo

Be npe)(nOJiaraeTCSI y'4aCTHe CJie)(JlO~HX COipy)(HHKOB JlB3: 

JI.Eapadama, l1.roJiyTBt-ma, .U.3aH ~Bcicoro, l).JIYKCTUH:oma, Z.OKuHOBa, 

r.TaXID.l.ru!IleBa, C.Xop030Ba. BOil)OC 00 V.3MeHeHIDIX B 3l'OM CflHCKe, 

8. T8.KA,e 06 )"iaCTHH B paOOTe CO ·rpy,ICHt-iKO B lffi93 lAO>IeT 6hl Th pe:neH . 

;tOnOJUHtteJihHO • 

I 
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3HepriDix,.E3-2969. o u.>J l..l 

2. JI.0KyHh. "CJiadoe B3aHMO.n;eilcim1e 3JieMeHiapHUX 4aCTV!U" 

P~3Marrn3 (1963). 
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66 ITPMJfOJKEHME 3 

ITPOET\T ITPOTOI{O~LA 

TeXHI1t.IeCROrO COBentaHM.H ITO I10.1l:rOTOBKe I~aHaJia Hei1TpaJI:&H1IX 

ttaCTHU ,JI)IR 3RCrrep:vrMeHTOB C I:0 
-Me30HaMH 

I{aHaJI HefifTpaJI:&HUX qacTMU cocpyaaeTc.H ~JI.H rrpoBeAeHM.H o~o6peH

Horo i{OOp,ll;MHal4MOHHbiM COBeTOM rrpv. ~L'-ICTI1TyTe qJI13I'~V! B1ICORI1X GHeprMi1 

GRCrrepMMeHTa "!1CCJie~OBaHI1e aCMMDTOTMtieCKOrO ITOBe,n;eHM.H aMITJIMTy,n; 

paccenHvW H oueima GJieRTpOMarHI1THoro cpopMcpaRTopa K0-t.IacT:vm B orru

TaX ITO pereHepa,uMH C K0
-Me30HaMM B1ICOKI1X GHepnrtl (20-40 raB). 

f{aHaJI Het1TpaJI1H1IX t.IaCTID.{ COC TOMT I13 CJie,n;yiOll{HX OCHOBH1IX Y3JIOB: . . 

I) BHyTpeHH.H.H MMilleH:&; 

2) rryqKOBO~ 3aTBOp; 

3) CMeHH1IH raMMa-cp:v!JI1Tp; 

4) KOJIJI:v!MaTOpbij 

5) ot.Im~arom1111 MarHMT CIT-I29; 

6) I10HOI1p0 BO~ I1 3 BaKJ11pOBaHHU e 06'beMhi; 

7) cneKTpoMeTpMt.IeCRMtl MarHMT CIT-40; 

8) I13MepMTeJI:&Hhlfif ~OMMK ; 

9) pa,n;MaUMOHHa.H 3all{MTa; 

IO) cpeptru I1 TIO,ll;CTaBKi. rro,n; cqe~~tiMKI1 I1 MCKpOB1Ie Ra.Mephi. 

06opy,n;o BaH Me ,n;JI.H npo Be~em1.H ~,KcnepMMeHTa, ycTaHaBJI:v!Ba eMoe Ha 

RaHaJie COCTOI!T B OCHOBHOM I13 CJie);yiOI~MX Y3JIOB: 

I. !~ROBO,ll;OpO,n;Ha.H MMilleH1 HJW TBep,n;a.H MHilleH:& - pereHepaTOP• 

2. IIpoBOJIOqillie HcKpOBI:Ie r~aMei hi, :v!X a JieRTpOHMKa I1 GJieRTpOHHRa 

c B.H3I1 c 3BM (l33CM-4). 

3. CMCTeMa CUMHTMJIJI.HUHOHHhiX I'. qepeHI\OBCRHX CtieTtiMK OB ,l(JI.H 

3arrycRa MCKPO B1IX RaMep I1 ee :1 JieRTpOHMKa. 

TeXHMtieCKMtl rrpoeKT RaHaJia pa3pa6aThiBaeTc.H B OMHM corJiacHo 

npMJiaraeMoMy 3KCI13HOMy npoer~TY H rrpam Jim-A, rrpMH.HThiM B M~B3, H 

yTBepE:,I(aeTc.H ,n:Mpei\UM.H1H1 I1~B3 M OI~SH!. 
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:MoHTalK KaHaJia Be.n;eTCR Jllic THTYT OM ~H3Ml\M BhiC OKHX ~Heprutt. 

Pa60Thi no MOHTUY onJiatrnBaiOTCR 06r.oe,n;vmeHH1IM IDICTHTYTOM a,n;epHhiX 

HCCJie,n;OBaHHt1. 

06opy.n;oBaH:ae ,n;JI:r npoBe.rcenv.H ~r:cnepvrMeHTa ycTaHaBJIMBaeTca 

Ha nytrKe CHJiaMR O:IDHI C OBMeCTJIO C reo,n;e3I1treCI\OZ CJiyl:60i1. VI OrM 

I1PB3. 

rpa<flv.K cos.n;aHHR KaHaJia Ct)C TaBJI.HeTCE I1 YT Bep:t.:.n;aeTcE npe.n;cTa

BV.TeJIRMH I1tl)B3 :a CMT nocJie pa:3pa6oTK11 KOMnaHoBo•mux trepTeY.tett 
. . 

o6opy,n;o BaHHR KaHaJia H p~n;LiaUJ10HHOt1 3~I1T1I, . HO He ll03)J;Hee 

I5 MapTa I968 ro.n:a. 

IIp:a COC TaBJieHMH rpaqmt.:a HG06XO,TI;I1MO npi1HI1MaT1 BO BHMMaH:ae, 

trTO cPM3Htr8CKMe I13Mepe HI-!11 Ha 1CaHaJie )J;OJIJrnhi HaqaT LCH He ll03;J;Hee 

KOHUa CeHTR6p.tr 1968 ro,n;a. 

PI13Htrecr\:ae ~KcnepnMeHTbi :-ra KaHaJie npo.n;oJI:KaiOTC.H .n;o HatraJia 

MOHTammx pa6oT Ha HanpaBJieH>m BhiBO,n;a E, op:aeHTHPOBOtrHo ACO Ha

traJia 1970 ro.n;a. 

Tip :a cos.n;aHHM pa6otrero np )ei<Ta KaHaJia Heo6xo.n;I1Mo yqecT1 

CJie,n;y~liie YCJIOB!t!R it Tpe6oBaH:1a. 

I. BHyTpeHHRR MMIIJeH:o. yc-raHaBJIHBaeTca B npJIMOJIHHet1HOM npo

Me:KJTKe MeAr,n;y 29 H 30 6JIOKaM/I MarH!1TOB KOJI1U8BOfO ycKop:vneJIJI. 

KOHCTpyKUMfi Tipi1BO.I(a MMIIJeHM paspa6aTLIBaeTCR B OT)J;8JI8 BbiBO)J;a nytr

KOB CKY ( K.IT.Mhi3HMKOB) B <PespaJie 1968 ro.n;a :a HsroTOBJIReTCR 

B OH.HHX). Haca.n;Ka MMIIIeHH JtiMe ~T C etreHlle 2 X 2 MM2 11 ,n;mmy OK OJIO 

100 MM. MaTepMaJI - Me.n;:o. KOO),ll;I1HaThi Mt1III8HI1 38.,1l;aiOTCR OT,n;eJIOM 

BhiBO.n;a nytrKOB CKY. 

JJIR MOHMTOpi1pOBaH11fl c6po~a npOTOHOB Ha MMIIIeH1 OT,D;eJI BbiBO.n;a 

nytrKOB CKY ycTaHaBJIRBaeT MOHI1TOP CTaH.n;apTHOtt · c:acTeMhi npMHRTOi1 

B :vfpB3. 0TCtreThi MOHMTOpa TIOJ(llOTCfi B Jti3M8pHT8JI1Hllt1 ,JJ;OMHK Ha 

KaHaJie H811!paJI:&HllX 'tlaCTJtiU. 
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OnnrqecKa.H 'tlaCT.O MOHI1TOpHoro KaHaJia, CIU1HT11JIJIRI.l:I10HHhie rOJIOB

I\~ 11 SJieKTpomnca 113rOTaBJIHBaiOTCH B orum: no qepxe~M CKY }!<fJB3 

(K.IT.Mu3H11KOB) x). 

Ha nepBOM axane axcnepm;reHTL, xor.n;a 11HTeHCI1BHOCT:O BHyxpermero 

. nytrKa lOll rrpOTOHOB/Il}tKJI MOirHO );onyCTI1T:O cdpoc Ha MMIIIeH:O B Tetre

HHe (0,3+0,5) CeK Ha CTOJie rrp11 f:aJIW-r11I1 BhlCOKOt:IaCTOTHOH CTpyKTJl!hi• 

ITpH ITOBhillieHHH HHTeHCHBHOCTH BHy1peHHero nytrKa HeOc5XO.IJ;l1MO HMeT:O 

CMC TeMy ITJiaBHOi{ HaBO)l;KM nyqrca He. MHrueH.O. CHCTe11Y 11JiaBHOi1 HaBO)l;KH 
. . 

oc5ecnetrt1BaeT CI{Y ll<PB3 K cepe.IJ;HHE 1969 ro,n;a. 

CHHxpOHH3aQH.H padoxu ycKopMTeJIR 11 aJieKTpOHMKM Ha KaHaJie ocy

mecTBJI.HeTCR c noMom.oro CHCTeM sanycxaromHx 111my;r.ocoB B 11 T - cepMiii. 

Heodxo.n;t-IMoe o6opy.n;oBaHHe M npoKna.n;Ky Kac5enev. oc5ecnetiMBaeT CKY 

M¢B3 ( ITMcapeBCK11i1 B.E.). 3To oc5opy,n;oBaH11e RBJIReTCH codcTBeHHOCT.OID 

!1cJ>B3 11 npe,1!;0CTa.BJIReTCH TOJI:OKO Ha BpeMR rrpOBe,n;eHM.H ,n;aHHOrO 3Kprrep11-

MeHTa. .IJ:o BBe)l;eHV'IR B CTpOJii CUC Te M B M T B03MOAHO HCITOJI13 OBaHMe 

CvtHxpOHM3HpyromMX 11MITYJI1COB 110 Bp3MeHHhiM B:a6eJIHM C ~eHTpaJI.OHOrO 

ny;r:oTa ynpaM eHMR ycrcopHTeJI.rr. ITpoB:Jia)l;B:Y ::>Tux :rcade;ren B 113MepMTeJI.o

HLii1 .n;oMMrc Ha :rcaHaJie o6ecrretmBaeT Cl{Y Mci>B3 ( IT11capeBciCMti B. E.). 

C6poc npoTOHOB Ha l.mmeH.o ocy4eCTBJI.qeTC.H npM MaB:C11MaJI:OHOif. 

SHeprllM YCKOpeHHhiX npOTOHOB. 

2. 0tiMmaiDII{Ht1 MarmtT Tlliia CIT- I29 BMeCTe C COOTBeTCTBYIOI!{et-1 

II 0)l;CTaBICOi1 M 0Tpe3KOM BaKYYMIIPO E'))l;a IIpe,n;OCTaBJI.HeTC.H llHC TMTYTOM 

cpll3MB:M BhiCOKUX SHeprMJii. 

HsMeHeHne BeJIMtiMH rroJIR B Ma:~m1Te M KOHTpo;r.o cTac5MJI:OHOCTM 

ocymecTBJI.HeTc.H c nyJI.oTa ynpaBJieHa.H, Haxo.n;Rmeroc.H B 113Mep11Tem>HOM 

x) 06opy.n;o BaHHe II epe.n:aeTC.H c 6anaHca Ha 6anaHc M3 OM.flll B Jftp]3. 
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.n;oMHKe. EJioqoK ynpaBJieHI1R roKa:.m M3roro BJIReTeR B OMiiM. 

TeXHHtieeKoe o6eJiyEV.Bam1e MlfHHTa, eMeTeMhi eTadHJIM3ai.U,1I1, OXJia

~,ll;eHH.H I1 6JIOKI1pOBKI1 oey~eeTBJIR3T 1fpB3. 

3. CneKrpoMeTpiitieeKMtf Mar::r1r r:wma CII-40 npe.n;oeraBJI.HereR 

Jia6oparopHetf WeOKMX 3Heprvrt1 01n!1. Ero TeXHMtieeKHe Xapai~TepHeTMKH 

e JI e.n;yronrvr e: 

I. 06mnt1 Bee OK OJIO - 176 ~~. 

2. Bee HaM6oJiee TRJ1l:eJIOt1 qacrM - 40 T 
. . 

3. ITHTaHHe or reHeparopa 2~30B, I305a, 

4. 0xJia:JK.n; e1me oe Yme eT BJIH eT C:H ,11;11C T11JIJII1pOBaHHOi1 BO.JJ;OM 

(o6eeeoJieHHon). 

5. Paexo.n; BO,ll;bi 99 JI/MHH np1: Han ope 5, 5aTM 

6. BHemmlfe ra6apHThi MarHHTC. 4350x3030MM2• 

MarHHT yeraHaBJIHBaere H Ha c eroHHhie 6JIOK:!ii E33 11 mBeJIJiepHyro 

paMy, 113fOTOBJieHHYID B OMHM. 

Tpe6yeMaH era6HJI1HOeT1 MafB11THOrO TIOJI.H He Xy:JKe 5.10-4 OT 

MaKeHMaJILHOM BeJIHtiHHhi DOJIH. 

!13MeHeH11e BeJI11tiHHhi MarH11THCrO riOJIR 11 KOHTpOJI1 era611JI1HOeT11 

TIOJI.H oey~eeTBJIHeTe.H e TIY JILT a ynpaBJieH11H, HaXO,li;.HI~eroe.H B H3Mepvr

TeJI1HOM .n;oMHKe. EJioqoK ynpaBJieHH.H TOI\aMM 113roraBJIMBaeTeR B OM.fiM. 

TeXH11qeeKOe o6eJiy<..iHBaH11e MarH11Ta, eMCTeMhi OXJiaE,TI;eH11H, era-

6I1JII13aUI1I1 H 6JIOK:!1POBiti1 oeymeeTBJI.fieT M<f?B3. 

IIoeJie e6opKI1 MarHMTa Ha Mecre Heo6xo.n;MMo. np0113BeeTvt 113Mepe

HHS MafHHTHOfO TIOJI.H I1 KaJIH6pOBKy. M3MepeH11.H :!1 KaJIM6pOBKa TipOBO

,ll;fiTe.H OMr;M. 

Bonpoe o MOHTaze MarHMTa CII-40 rw.n:;renr eneuHaJI:OHOMy paecMorpe

HHIO H ,li;OJIXeH 6biT:O pemeH ,I(O YTBe)E,I(eHHS rpacpHKa MOHTa:JKa KaHaJia. 
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4. tJ?epMH R TIO,I.t;CTa.BKif TIO,ll; CtieT4I1KM, MCKpOBHe KaMepor H Marm~

Thl ,ll;O~XHU 6~Tb paCCli~TaH~ C yqaTOM TOro, liTO BhlCOTa nyliXa Ha,.n; 

ypOBHeM OCHOBHOro nepeKphiTHR (JO~R) B sa~e IEB 2150 WJ. qaCT:b 

<;>epM IfsroTaB~HBaeTCR t.Iepe3 Htl'B3 Ha cpe,.n;cTBa OH.flM no t.IepTe~KaM, 

pa3pae5oTaHHbiM B I\E :WJ?B3. 

5. MsMepv.TeJILHhiH .n;o:r..rnK cTa-r.n:apTHOi-1 KOI-ICTpyKI.J;M:vl: v.sroToB~ReT

CR 4epe3 JitJ?B3 Ha cpe,.n;CTBa OMHM. 0H YCTaHaB~:vl:BaeTCR B KOHI.J;e Ka

Ha~a c y4eToM Tpe6oBaHMi1 c~yJK6u pa.n;v.au;MoHH0!1 6e3onacHOCTH M<I>B3. 

B H3Mept1Te~LHOM ,.n;oMMKe pacno~a:~aeTcR BCR 3JieKTpOHHaR annapaTypa 

CHCT8Mbi 3anycKa HCKpOBlX KaMep, a TaK~e BCR annapaTypa, H80C5XO,I.t;H

MaR .n;~R KOHTPO~R ycTaHOBKM B xo.n;e 3Kcnepmr.eHTa. B H3MepHT8JibH1Ii1 

,ll;OM~':\ ,n;OJIImhi 6IU b npo B8,11;8Hhi: 

a) KOHTpO~:bHUe Ka6eJIH OT yeTaHOBKH (01-iillf); 

6) KOHTpO~bHbie Kae5eJIH OT MOHHTOpOB (Cf{Y M4?B3); 

B) Ka6e~H CHCTeMbi 3anycKaiOnHX :vn.myJibCOB B H T - cepMM 

( CKY H<I>B3); 

r) Ka6eJI11 3 ~eKTpOTI:vl:TaHMR 2:?0B 0, 5% C pacqeTOM Ha TIOTpe6~e

HHe TOKa IOOA (M<I>B3); 

.n;) Ka6eJIH TeJie B113HOHHOt1 yc:~aHO BKH 0I15llf; 

e) Ka6e~H KOHTPO~R 11 ynpaB;reHHR TOKaMH MarH:vl:TOB (11<I>B3); 
x) oc BemeHife (M<I>B3); 
3) Te~ecpOH (Wf>B3); 
11) Ka6e~H CBR311 C ny JI:OTOM ·~·rrpaBJI8HM.q ycKOp11T8JIR (H<I>B3); 

K) Kae5eJIH CB.H3l1 C 3:m:1 (E3CJ.I-4), (Oitti:M); 

~) B1IT.HJ::Ha.H BeHT11JIRI.J;HR (WPB3) • 

6. Ha KaHaJie B 30He pa3MeiitEHHR arrnapaTyphi ,.n;o~Jmo 6orT:o 

ycTaHOBJieHO MeCTHOe OCBeiqeHHe I:O B3phl B06830TiaCHOM I1CI10JIHemm 

11 npe,.n;ycuoTpeHa npoK~a.n;r<a MarHc TpaJIM c;E:aToro a30Ta. PancH 
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pa3Meii{eHHR BO,n;OpO,ll;HOM MMllieHL'! ,ll;OJIJKeH OhiT:O OOopy.n;OBaH CHCTeMaMM 

BhiTR~HOM BeHTHJIRUHH, anapMijHOM C~rHaJIH3aUHH M anapMti!HOfO COpoca 

no.n;opo.n;a cor;racHo npaBHJiaM vr vn:cTpyKUMRM, .n;ei1CTByiDmvrM B M<PB3. 

H3rOTOBJieHHe Heooxo.n;HMoro ooop~~onaHHR .n;;rn no.n;coe.n;vrHeHvrn K .n;en

CT BYIOlllmf ( VIJIH npoeKT:vtpyeM~M) H M<i>B3 CMCTeMaM ocymeCTBJIHeTCR B 

OMSiH. 

Bo.n;opo.n;HaR tmmeH:O Y1 CBR3aHHOe c Hett ooopy.n;onaHlife t13fOTOBJifliOTCR 

B m1uM J.1: ycTaHaBJIMBaeTCR B M¢](1 Ha BTOpOM GTane 3KCnepHMeHTa, . . 

Op:tieHTHPOBO'llHO B HaqaJie 1969 r. MOHTaii BO.II;OpO.II;HOM MMIIIeHM B !1cl>B3 
A 

H rroc'""oe.n;:vmeHHe ee K .n;etiCTBYICIUMlv CHCTeMaM npOlii3BO,ll;t1TCR OVl.iiM COB-

MeCTHO C OrM I1<PB3. 

7. Pa.n;l!IaUl!IOHHaR 3all{l!ITa .n;omm a oo ecn e'tlMT :o MMH:vrMan:ouo- B03MOEH1It1 

yponeH:o q)oHa B 3ane pa3MemeHM.H arrnapaTypll vr H3MepMTen:ouoro .n;oMIIIKa. 

,lloJIXHhi OhiT:O npe.n;ycMoTpeHhi npoXOJJ;H BHYTP:O 30Hbi pa3MemeHliiR .arrrrapaTy

phi K lii3MepHTeJI:OHOMY ,ll;OMHKY t1 B pat10H BO,ll;OpO,ll;HO:M MMIIIeHvr. ITpOXO,lT,bi 

.n;oJIXHbl IDAeT :o .n;nepM c OJIOKMp o BK o :M, o oecn e'tlHBaromei1 anToMa Tlii'tlecKyro 

OCTaHOBKY BHyTpeHHe}{ MliiiiieHVI M nepeKpbiTMe nyqr~a nyqi~OBhiM 3aTBOpOM. 

ZnepM npe.n;OCTaBJIRIOTCR H MOHTMpyiOTCR M~B3. 

8. TIJ"'KOBOt1 3aTnop lii3fOTOBJIHeTcn B OM;j1J.1 vr ycTaHaBJIMnaeTca 

ua CTau.n;apTHO:M no.n;cTaBKe, pMpajoTaHHO:M B f{E 11cJ?B3. ITyqKonoti 3aTBOP 

,I(OJIJKeH ObiT:O 0 dopy.n;o BaH dJIOKiiipO B:<Ot1 aBTOMa TMtie CKIII 3a.KphlBaiOil.{eti! 

3aTBOp npvt OTKp~BaHliiM ,ll;Bep:vr, Ben;ymei1 B 30Hy pa3MemeHMR annapaTy-
. 

p~. 0TKphiBaT:OCR 3aTBOp ,ll;OJI~eH C TIYJI:OTa ynpaBJieHMR YCKOpMTeJI.H. 

9. CMeHHbiti cpi~JI:OTp - Hadop C BMHUOBhiX TIJiaCTMH pa3HOt1 TOJIII{liiHbi 

ycTaHaBJIMBaeTCR Ha CTaH,n:apTHOi1 :10.IJ:CTaBKe C ,ll;liiCTaHUMOHHhlM ynpaBJie

HHeM. ITyqKOBOti! 3aTBOp M CMeHHbiti faMMa-cpliiJI:OTp paCITOJIOJ!CeH B 30He 
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yCKOpliT8JISI OT,lJ;8JibHO~ OT 30Hbl p,l3MemeHllSI annapa:rypbi 6eTOHHOi1 

npo6Ko~. 

ro. KoJIJillMaTOpbi npoeKTllpyrorcR ll ~3rOTOBJIRIDTCR B OHnH. 
KOJIJillMaTOpbi li3rOTaBJillBaiDTCSI ll3 6eTOHa Ha OCHOBe ~3 illB8JIJiepoB. 

OT Wf>B3: 

Cll,n;OpOB E.A •. 

l11r~6epSIH C.E. 

Ko :roB B.r.i. 

EpeMeHKO E. B. 

M113HllKOB K.TI. 

Jie6e.n;eB B.H. 

I{JIO'iK 0 B H .11. 

Ba.KypllH E.B. 

HeKpacoB A.H. 

'tlaco Bki!KOB r .M. 

TilicapeBCKlli1 ].E. 

OT OM.flM 

CaBllH M.A. 

0KOHO B 3. (). 

roJIOBaHOB JI.:S. 

Bo BeRKo A. C. 
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TIPI1JTOJKEHHE H~ 5 

T.B.EecnaflOBa,H.A.roflyTB~H, D.B.3aHeBCK~R, 

H.M.HaaHtleHKo, c.c.K~p~noB, D.T.K~pDm~H, 

B.TI.TiyratleB~ll, H.A.CaBHH, .n.A.CMon~H 

CHCTEMA MArHMTOCTPHf:UHOHHUX 

HCKPOBHX IUMEP JIJISi 3KCID:PWJEHTOB HA 

JIHHIDr c 3Bvl . 

( TipoeKT ) 
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§ I. COCTAB AilliAPATYPU 

Paspa6aTbiB~eMast CMCTeMa BKRIDqaeT B cec5SI: 

!) npOBORO'lHbie HCKpOBbie KaMepbi C MarHHTOCTpYIKUHOHHhlM 

~eMOM YIH~OpMaUHYI; 

2) perHCTPHPYJOlllYlD annaparypy, TI03BORSIIDlllYID perYICTpHpOB8Tb 

MHOrOTpeKOBbie C06biTYISI; 

3) yCTpOHCTBO CBSI3H perncTp11pYJOllle~ annapaTypbi C 3ReKTpOHHOlt 

B~HCR11Ten:oao~ MaillHHOlt THna B3CM-3M HRYI E3CM-4; 

4) CMICTeuy HMllYJlbC·HOrQ n~'2aH~R l1CKp0l3biX 1\a.Mep. 

AnnapaTypa CTpOHTCSI no npl1HU11TIY MaKC11MaJI:OHOll CTaH,n;apTH3a

UHH, o6ecneqnBwoll{etl noBTopeHHe Ka.K Beet! cHcTeMbi B uenOl.l, Ta.K 

H OT,n;enbHbiX ee 3ReMeHTOB. 

TaK KaK npe,n;nonaraeTCSI YICTIORb30B8Tb annapaTypy B pasnH'lHbiX 

3KCnepHMeHT8X Ha CHHXp0~830TpOHe TIB3 H YCKOpHTene I1~B3, npe,n;yc

MOTpeHO 6RO'lHO-SI'leeqaoe BNUORHeH11e Cl1CTeMbi, TI03BORSIIDI!{ee nerKO 

nepecTpaHBaT:O CHCTeMy B COOlBeTCTB1111 C Tpe60BaHHSIMH H ycnOB11SI-

MH IWHKpeTHbiX 3KCnep11MeHTOB. 
e. 

B aacTOSIIU1111 npoeKT He Bouma qacT:o, Kai,IaJOlllMCSI cMcTeMbi 
1 

I 
rasoBoro o6ecne'leH11SI MCKPOB1X KaMep. 3TOT Bonpoc Tpe6yeT ,n;onoJl-~ 

I 

HHTen:oHon npopa6oTKH. 

PerHCTIJHPYJOlllM annapaTyra, no B03MOJKHOCTH, BbinOnHSieTCSI Ha 

OCHOBe HHTerpa.rrbHbiX CXeM (1U'KpOMO,n;yn:OHM 3ReKTpOHYIKa) • HaCKOR:O- . 

.. KO H3BeCTHO 8BTOpau npoeKTa:, 3TO HanpaBneHllle B npH60pOCTpOeHHli 

SIBRSieTCSI BeCbMa nepcneKTHBHlM, TaK KaK ll03BORSieT CYllleCTBeHHO 

llOBbiCHTb HaJ(eJKHOCTb MHOr03REMeHTHbiX CHCTeM H, B H8CTOSilllee 

BpeMSI, ycHneHHO pasBHBaeTCSI. 

IIpoeKT paspac5oTaa c yqe'J'OM ero pewn1sauHH B nac5opaTdpl1H 

BbiCOKHX 3Heprni1 0Villl1. 
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§ 2. J.:ArirriTOCTPilKLQiCHITTTE I~CKPOBHE KAi:JEPU. 

06IItMi1 Bl1Jt HCKpOEOll Kallepu nOI~~aH Ha pMC. I 

t 
' ~ r 

! ~ 
I 

~ i 
1 " 

1 

T I~ 

I 
A 

I 
I . 

(t) 

..;-

!<' 

L_ 
--

L h, : 

~'"""'y 
Fmc. I. 

Pazuepu MCKpOBUX Kauep yH~0H~Mp0BaHU. Tipe~o~araeTCn R3rOTaB

~HBaT:D TpR ~nma 11CKPOBD1X Kauep: Illi-250, ill\-600 11 m\-1000. 

0CHOBHHe pasuepu UCKpOBUX KaMep npHBe~eHU B Ta6~H~e I. 

T~m Kauepu fl 13 c v /{ t.7_ 
~IK-250 250 250 445 375 300 4IO 

TIK-600 620 420 805 545 435 772 
Illi-IOOO IOOO 500 
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ITpe~yCMOTpeHU Kpene~H~e OTBepCT~R ( ~~ ~N ) ~~R yCTaHOBKH 

KaMepu Ha 3KCnep~eHTaRbHO~ a~om~Mo B KaMepe ID~eeTCR B03MO~

HOCTb no~y'la.Tb 4 penepHUX HMJY~bca, COOTBeTCTBYIOII{HX Haq~y VI 

KOHUY 'IYBCTBHTe~bHO~ o6~aCTH no X H no Y KOOp~HHaTaM. 

M30~RUHR o6DeMa HCKpOBO~ KaMep~ OT Hap~Hero 06DeMa ocymecT

B~ReTCR Mai1~apOM TO~II{MHO~ f/ o HaMOTKa. 3~eKTpO~OB OCymeCTB~ReTCR 

Me~HOil H~H CTMbHOll npOBO~OKI)ll ~HaMeTpOM d • illar HruAOTKH pa-
1 

BeH h • 
Ue~ecoo6pa3HO H3r01'aB~HBd.T.b Tp~ BapHaHTa KWK.IJ;Oro T:ana 

MCKpOBl£< Kauep: 

BapHaHT J~ I • - KaMepa B 06hl'IHOM HCnO~Hemm !J -=-120 MK, 

d = I 00 MK, J1 = I MM. 

BapHaHT Jh 2 - KaMepa C l.1MHHM8JibH1IM KG~H'leCTBOM Bell{eCTBa 
.J }. 

Ll = 55 MK, r)( = 50 MK, 11 = I MM • 

BapVIaHT 1~ 3 - KaMepa nOBJi!illeHHOiit TO'IHOCTH L]=I20 MK, 'ol=50 MK, 

t = 0,5 MM. 

KO~H'leCTBO BemeCTBa no n:rqKy ~~R Bap~aHTa ]~ I COCTaB~ReT 

I,65I0-3 t - e~HH111U, )J.~R Bap111aHTa i~ 2 - O, 7-I0-3 t e~111HHU vx 

~~R BapHaHTa 1~ 3 I, 2Io-3 f- e~HHHU. 
licKpOBUe KaMephl U3rOTaB~HBaro~:CR 113 3llOKCl1)J.HOiit CMO~U M€TO)J.OM 

BaKYYMHOrO ~l1TbR B ¢opMh1. 3Ta T€XHO~OrHR 06ecne'll1BaeT BhlCOKYID 

TO'IHOCTb H xopomyro llOBTOpReMOCTb 06p8.3UOB. 0CHOBHhle pa3Mepli! 

HCKpOBO il Ka.Meph1 Bbr,Il;epJi£l1BaiOT CH C TO\iHOCTbiO ..:t 0, 05 • 

K8X)J.M KaMepa HMeeT )J.Ba y3~a CDeMa HHcpOpMaUl1H ~~R perl1CT

paUHH X H Y KOOp)J.HHaT HCKp, <:OO:tBeTCTBeHHO. 

Y3e~ CDeMa HHcpOpMar(HH npE!)J.CTaB~ReT C060ll MarHHTOCTpHKUHOHHYID 

~HHHIO 3a,n;ep:m:KH, HM€IOII{yiO )J.Be Ilpl1e:MHI:le KaTyUIKH H 06ecne'll1BaeT 

B03MOJIHOCTb perHCTpa.I:(Hl1 "TieBmc" H "IIpaBli!X 11 KOOp)J.~HaT 14CKp. 
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§ 3. Vli·.:TIYJI1CEIOE ffi1?.AID!E ITCI\POBHX RJJ1EP. 

Ha pllC. 2 DOK83aHa BpelWIDIWI ;tllarpazua HaiipH:.Ieimil Ha llCKpO

BOtl xauepe 

1-----"t,.---

o~~hA==~~---------~~----*===~t===~~==~~~ 
tl> t.l 

I 

.P"~c. 2. 

Ha ~Tokl .n;uarpro.we tv c~oT:3eTCTByeT Mouenxy npoJicTa 'laCTHIJ;LI 

tiepe3 liCKpOByJD xauepy • B MO~.reilT t, Ha Itauepy nO,l400TCH m.my~C 
BFJCOKDDO HanpsmeRRH ( ,-v-5 It:3) • 

3CJtepli:K8. Z.s ::C1 -Co ,ltOJD:C!a 6It.I:& l.Ulllln.IaJIIl:UOll. 

B :uoueHT t ~ ( tl --c, ~ IOO .. 200 :w~ce1c) Ha xaue-

PY no,ItaeTca mmyJI:&CHoe oqmrt:~4ee no;re ( {j ,..,_, I, 5 KB). 

B llOUGHT tV ClUruaeTCJI 6J.IOKllpOBK8. CO CXGlUl SaJiyCKa 11 CHC

Te:Ua I'OTOBa K CJIG.ItyiDnteey cpae5e.J:ID18.IH!l0. 

npu nouo114H nocxoznuoro .ott~an~ero noJisr ( ~/ i1 ) peryJim-

pyeTCH BpeWI nmmTH HCKpOB0:1 KallGp!l. 

B Ha.CTO~ee Bpeu.q paspai)OTa.Hbi ;tBa BC.pi!aHTa ru.myJI:&CHOI'O 

n~TaHMs mcxponux xauep. 

Ha puc • . 3 noKasai:Ia cxeM•l liiMIIyJI:&cuoro nHTaHWI, B xoxopoti B 

xat~eCTBe xomryTaxopa. mcnoJI:D:3yexc.a BO.llOPO.ItHI:.Iil Kep&m'tlecKHil 

THpe!pOH Tr~-1000/25. • 



I 
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r;nc. 4 n:puBe .. ~m:a cxcMa m..:nytin,cnoro 
r11-I?. 

i 

~~ 
I 

60~ . 

UK·f c 
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]apua.In aa Kepru.niqecKou Tl-IJ.:z.Tpone n:peJtnotrT~TeJI:~:>Hee JtJISI rmxa

H~a MBrH~TOCTpMK~~OlillUX UCEpODUX K~ep. 

C11cxe:ua pert1cTpamm KOCIJ).(Imax llCK.P nocTpoer-ra no cSJIO'llHOMY 

np~n~y. O;tlilli cSJioK peruc:ry,an;Lzn nosBtJJUieT perucTpt-Ipo:sacz:~:> xoop

JtMHaxu ( )( ) MCKP OT M ~G.T'tmKoB. Bpc:w1 perzcxpan;I-ni cocTa.B-

JiaeT neJIHtimiy T • tiuc.rro cSJJoKo:s /( Bu6upaexcs B cooxnexcx:aMM 

c qucnou HCKPOBEX Kauep, ncno~Lsye~ux B aEcnepnueuxe. 

~yHKr(HOHMLHM cxeua crcTeU!! pertwTp~1:1:u npnBe,IteHa na 

p11c.5. 

5 P
1 

!:JcTPOiA.CTt.O 6bl60~11 

313M 

~yr...H!li!OHMLHM CXCMa OJtHOrC' 6JICKa pCrliCTpa.IlMM llOK8.3aHa Ha 

p'Mc. 6. 
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Puc. 6. 

:EJioK per11c:rp~m Eoop,n;Imax :::U.leeT .utt:eequoe :suno.n:ueu11e. B oro 

COCTaD BXO~RT CRe~yro~llC gqc~~~: 

I) !Vt SI'tleex ~11na YC • K;m.n:aa gqe1rrta t.Jfl ycu;ninaex ClU'"HaJIH 

C Uai'InlTOCTpl1KUllOHHO~ R11Hvrn, yCTaliOBJieHH011 na t!CitiJOBOt:i Kallepe, 

K B~a6axunaeT CTrul~apTllUe ~YliDCU B YOUeHTll, COOT2eTCTBT~~lle 

r JiaBHLimi llaY.Clll.f'jlla CHI'HaJIO B • 

2)M aqeex Tnnal1s • B stiet!Ke A~ npousno.rtl1TC.ff sa~opmta 

CTaii,ItapTHOI'O IDmyJIDCa Ha BpeMJI To • 
-BeJIIDUiHa sa;tep~ni I o onpc;;:e;r~eTCSI :pasMepauu ncKponwc xcwe:p, 

V.CIIOJID3yeuax B GKCTiepnMeHTC, a Tah~e CKOIJOCTLID BUBO,Ita mH~OpM~ 

na. 3DU. 
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3) K + I nepect~eTHI:DC cK:eM /7 L e1moCTllD 2.1..~ Kaaita.si 

4) XO~~aTop, KOTOp~ JT.pCB~aCT pa60TO~ nepecqeTHNX CXeM. 

llepecqe:&:Hasi cxeua DbillOJillGIIa, l3 OCHO:OH0:11 Ha LIHTerpaJI:&HWC 

cxeuax. Ilpmi~mnian::DHM cxeua · zqeill~u IIC noKa.saHa Ha :pnc. 7 

3Ta cxella HUeeT npe~en:bH~) qacTOTY 40 Mru u oqen:& H~e~Ho 

pa6oTaeT npn qac:a:oTe 20 li~u. 

Ua :pLic. 8 noxa.sa.Ha c>noK-c:<:cua r~oUMyTa.Topa, ynpa:sJIHID1lcro pa6o

Ton nepecqeTnux cxeu. ~nn cnyqaa K=5. 

KOWJyTaTop Taruie BuriOliWieTCS:, B OCHOBHOU, Ha llliTerpaJ.Ill

HWC cxeuax. 
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llpimn;nn pa6o:nz 3Toro ycxpoilcx:sa W!JI::;c:rpnpye:r npetzeHIIM ;tuarpau

ua (puc. 9) , Ha Ko:ropout nmcasali ~a:JI ps.6o::u r~c:w:ycra:ropa no 

pernc:rp~m lmc)opuanmi~> npir.xo.n;~en c o)tiioro .JtaT':UIKa. 

Ticxo.n;a ns paspeiJaro~en nnoco6uocTII :t:[!!;epu (pacc:romn~e treiC.ItY 

,ltBy-~a UCKpa!lll) LlL.:: 2, 5 m! ( !;_ :iJ/.1 V·= 0, 5 • I0-6 cex) ~ tiaCTOTU 
· p . .,_ I -9 ) 

:rax:nzpyn!I4ero rencpaxope. tr = 20 r.:rrc (I r .::.j; -= 50 x IO cex 
. ;r 

onpe,lteJnm :rpe6ona.Hna K 6uc~~po,IteilcT:snro GJieuenToB Eo:Li!!y-~ro:opa. 

B ;J t -< _!_ ·- 20 ro-9 pelm O:I:KIJLIBGilHI.li KlrDtia fl:v /c v ._ c1.. T- - X CeK 
• • • . I I 

B ~· j/1 t -----· ·- - 20 ro-9 peWI 38Kpill3aHll.fi KJIIJ'ti(Ll fl... i-t IU-c .::::::::~ t;- - X CeK 
-,-·-- .· . I -9 

.Epe!.UI BEJIID'tlemta TpiirrejlOB I i /z [T;,; .. ~ 2 T,- = 20XIQ CeR 

]li~~ BOCCTa.HOBJICilll.l! J:]l!ll'rcpa 7itt~~ ::S 'T<_:::: 0,2.I0-6 CeE 
--~(.... . I -6 

BpelUI BOCCTaHODJICUllil TpllrrGpOB /g -7-/9 /J ·c] ~ j- ~ 0,2.!0 Ce 
x..t~-. 

BilDO;t:t LIHcDopuaulr'J !13 nellGC'tleTHI:JX CXCM (IIC) L1 nepeA~;qa ee B 

3B11 OCY!lleCTB.IIJICTCSI C UOllOli!!•lD ycTpoi1c~na EUEO,;J;a (CU. i?r:c • 5) • 

3TO ycTpOilCTBO OCyr4eCT!JHICT C!!GAJIOmMe oncpru_;1:~1: 

I. Bu6opxy illi<lJopuan;nl'I 1:3 TIC peri-IcTp11pyw4cn annapa·.cypi-.I Ha 

npo:uc~yTOtni:w1 pcrucxp ( ~op:::IpoBar-rne uarr...mrwro CJIOBa). 

3. Cllllxporuisan;mo pa6o~n~ ucrtpOBI:.IX xru.rep n 3Etl 

Ha npoue~yxoqnou pcruc~pe q~pUMpyexca uamnHHoe c~oBo, 

C~PYK:I:ypa KOTOporo npnBe,ltGI:::a Ha puc. IO. 
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PMC. IO 

'-----y-----J 
koa 

KOup ()1.4HO. Tbl 
•J.CKpbl 

T , 

Koa 
HOMflpa 

iJa.T4UI<Q. 

Koa 
I<OOpiJu.Ha.Tbl 

U.CKfbl 

3aHeceH11e illi(llOpMa,u:v111 B perHCTp npOH3BO,Il;:£1TCfl B ~Ba TaKTa, npHtieM, 

llp11 BWIOJIHeiU111 BTOporo Ta.RTa HaHOCViTCSI CJiy~:cedHM ViHcpOpMaD)'lSI 

(cpopMaT) 11 OCHOBHOt1 MapKep (OM) o 

l'lHcpopMaUViR C np011eJKyTOtiHIIX perVICTpOB pa3Jili1tiHh!X 3KCnCp}1MeH

TM:bHh!X yCTa.HOBOK llO,D;aeTCR.Hh pecnpe,D;eJI11TeJI:bH6e ycTpOI1CTBO, KO-

TOpoe: 

I) llO~KJIIOtiaeT K 3BM COOTHeTCTByiOII{11M od':beKT, 

2) CTa.l.f,D;apT113yeT C11rHaJII1 Ha BXO~e B 3BI1. 
,llJIR liJOpM11pOBaH11R O~HOrO Harii11HHOrO CJIOBa B npoMeJICyTOqHOM 

perHCT~e, BWlOJIHeHO Ha 11HTerj)8JI:bHhiX MO~YJIRX, ITO np0113Be~eHHhiM 

oueHKaM Heodxo~HMO He doJiee :: MHKpoceKyH.n;or. 

BpeMSI nepe~ati11 3TOrO CJIOBa B 3BM 3aB11C11T OT paCCTORH11R Me%~Y 

npoMeJKyTOtiHh!U perncTpOM 11 3Bli. llpVI paccTORH11RX .no IOO MeTpoB 

3TO BpeMa He npeBumaeT 7 + 8 MKceK. llp11 pacCTORHl1RX 07 IOO ~0 
IOOO - MeTpOB - I5 ,.. 20 MKC,~K. 
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P'.Ic. II 

~cmpoi.cm~o • 



E9 

. B peJKV1Me rpynnoBoil onepaum npweMa vmcpopMan;wM 3BM pa6oxaeT 

C Ta.KTOM o6p~eHV1R K OelD eKTY, paBHbiM 12 MKCeK, il0:3TOMY l\eJiaTe;1I1HO 

HMeT:& Ma.no·e paccTORHV1e Mex.uy 313M Jti o6DeKTOM (,n;o IOO MeTpon). 

npw yBeJI¥rqeHV1V1 paccTORHV1R .uo I0001WTpOB neo6xo.n;MMO MMeT:o Bos

:MOJIHOCT1 pa60TLI 3BM C nponyCK,)M Ta.KTa 6es HapyiUeHV1R pexMMa rpynnoj;i 

onepauww. 3Toro )Ie Tpe6yeT :v1 )acnpe.n;e;rem-Ie BO BpeMeHw MH¢opMa:qww, 
1 

nocxynaromei1 ws 6;roKa perwcTpanv.w. 

)I.JIR BLIBO,IJ;a V1HcpOpMaD;~1V1 OT O,II;HOrO ,UaT'iMKa, npV1 IUeCTV1 V1CKlJax B 

KaMepe, Heo6xo,n;:vruo ccpopMitipoBaT:o 3 MamV1HHhiX cnoBa 11 3aTpaTJtiT:o Ha 

nepe.n;aqy TPV1. TaKTa 3BrA, eCJI:t1 paCCTORHV1e He npeBuiUaeT 100 MeTpOB. 

IIpw BhiXo,n;e l1H¢opMan;ww V13 EeCKOJI1KV1X ,n;aT'i:V.KoB, o6De,n;.v.HeHHLIX 

O,ll;HV1M 6JIOKOM perMCTpa:qM:V., nepe,Ua\ia B 3BM dy,n;eT npOl13BO,ll;l1T:OCR rpyn

llaM:V. l13 3X CJIOeB. ilepeXO,I( np:v. BLIBO,D;e l1HcpOpMaD;l1l1 OT O,D;Horo ,ll;8.T'il1Ka 

K ,n;pyroMy conponm:c,n;aexcsr naysoi1, nponopn;:v.oHaJI:oHo:tf .n;n:v.He I<aMepu 

:3Toro 6JioKao Hanp:v.Mep, .n;nR KaMepu ,n;n:v.Hoi1 I M nay3a ,n;JIHTCR 

200 ;. 250 MKCeK. 

KpOMe TOrO, np:v. M}iOrOKpaTHOM C)a6aTLIBaiU1Jti 11CKpOBbiX KaMep 3a 

D;l1KJI ycKopHTeJIR MeJiC,n;y D;:V.KJiaM:v. HK Ta.K~e He:v.6e3J1CHLI nay3u. 

B Te'ieH:v.e nay3u 3BM ,n;omn.ra pa6oTaT1 B peJ!C:V.Me OY.l:l1,D;a.Hl1R. 

Mcno;r:osoBaHYie 6ycxpo,n;encTB3~mero Haxon:v.xen:&Horo ycxpoi1cTna 

60JI:OIUCDt:i eMKOCTl1 ( 4 ;. 8 TbiCRq C:JIOeB np:v. 45 paspH,n;ax), pa3MemeHHOiii 

B6Jil1311 perl1CTpk1pyiDmeil arrnapaTy}·LI ITO 3BOJII1T COKpaTV1T1 BpeMH BBO,n;a 

.V.H(p0pMaD;Hl1 B 8BH. CKOpOCT:O BBO,na l1HtflOpMaD;l1l1 6y,n;eT B :3TOM CJiyqae 

orrpe.n;eJIRT1CR B03MOEHOCTHMl1 HCilOJI13yeMOil 3BM. 

B Ka'ieCTBe npHMepa Ha p11c. II npwBe,n;eHa dJioK-cxeMa perxcxp11pyrome~ 

arrrrapaxypu, Heodxo.n;KMon .n;nR sKcaepKMeHTa no :v.ccne.n;onaHHro K0 Me 
2- -

30HOB 1-1a ycKop:t1Te;re Wi>B3. 
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Tip&.rtnOJiaraeTCr! llSrO~OD~·:Z:b (:JI6~.Yl04G6 KOJ1II'ti0CX:SO I:CX:pcr;~ J:C&:ep: 
~i;(-{:5u - rO ..->A r. 

Jf.J15 3TOro· 'Haooxo.4;illo B~OJll1llT:& CJIG.IJ:Yi)r.:~:ri oc,~e:u pado~u: 

I. llsroionnealle ~opu Ang o~JI~Ba 3~exxpo,n:oB A~ep EK-2CO (4 ~e
~aJnl). 

I20 xr. 

Mazep:USJI - opr. OT6KJIO ~OJIL~!1HO~i 60 1ill B KO!ilitiGOT:aa 250 KI'e 

s. 1Isroxonne:-n1e ¢opu .ItJ!££ o~ r~~IDKif ::1Jiexxpo.n;oB xauep mc-rooo 

ZOBHteR~H4~ pa60TU 

B 0HIIP JIB3) • 

lle.x epi1aJ.Uil: 

a) xounayHJt K-II5 - 500 XI' 

6) no11Hatwre:nnoJI~rmn~r -· IOO Rr 

B) xnap:rteBw1; ,·_::.CO!< - 500 r::r . . 
r) ua.tlJiap I20 :ux - roo u2 
.1t) -"- 55UU - lOCI 1.r2 

e) CTe:&110 4tw - 50 u2 

5. li3rooroBRemie uexa.mnwecxc!l ap1:azypa (6 ~1Il10B .n:e:~:aJieli) 

<2pe3epnua n cJieoap:uue pa6o'l:t:o' QCgee KoJnittecT:ao .rcexarren 300. 

~s.xepza.Jiu'! a) JtiDpara:.uun.I!l .UI6T ~o~Lllio~ Lf.:.m - 5 u2 

6) -·~ -,- 6 uu - I4 ~2 
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MaTepHMU: a) .1UOPM10:Ml1H~Ht ,UI6T TOJill{l1HOt1 4 MM - 5 wf 
6) -"- -"- 6 MM - 14 M-2. 

6. k13rOTOBJieH11e oxpa.HHhiX: KphlllieK (3 Tkina ,n;eTaJiet;t). 

MaTepHM: opr • CTeKJIO T01Ill{l1HO:t1 3 MM B KOJikitieCTBe 300 Kr • 

7. H3rOTOBJieHHe ~eTaJien ra3oBoro BBo~a (4 Tl1na ~eTaJie:t1). 

ToKapHue pa6oTu. 06~ee KOJI11qecTBO - 1360 ~eTanen. 

8. H3rOTOBJieHHe ~eTaJiet;i KpenJieHHR OXpaHHUX KpumeK (4 T11Tia 

~eTaJien). 

06~ee KOJIH\IeCTBO ~eTaJieM 5000 WTyK. 

9. H3rOTOBJieHHe cpopM ~JISI HaHeCeHHR OTTie\laTKOB. ~pe3epHue 

pa60TU BUCOKO~ TO\IHOCTH. 06ll{ee KOJIH\IeCTBO ~eTaJie:t1 - 24. 

10. HWAOTKa 3JieKTpO~OB HCKpOBUX KaMep. 

llpHMepHO 2000 t~eJIOBeKO-\IaCOB. 

MaTepHaJI - npoBOJIOKa H3 6epMJIJIHeBo:t1 6poH3U ¢ 0, I MM KOJil1-

t~eCTBO: 30 Kr. 

II. H3rOTOBJieHHe MarHHTOCTpHKnHOHHUX Y3JIOB coeMa HHcpopMa-

a) H3rOTOBJieHHe ~pM; 

6) H3roTOBJieH11e annapaTypu; 

B) H3rOTOBJieHHe ~eMncpepoB; 

r) 3JieKTpH\IeCKHt1 MOHT83. 

MaTepH8.1IU: a) MarH:v1TOCTp11KnHOHHM JieHTa 113 MaTepHana 

K-49 0,35 X 0,05 B KOJIH\IeCTBC 500 MeTpOB. 

6) pa3'be:u THna BP-73 - 900 wTyK 

B) -"- BP-74 - 900 WTyK 

r) MarHHTOl OKCH~HQ6apHEBue - !500 illTyK. 

12. 3neKTpHlleCKHt1 MOHTf~ HCKpOBUX KeHep 2000 \leJIOBeKO-

\laCOB o 
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Ma:epMaJJW: a) pa3'iUH 1'Hna BP-C 3 - 150 W%,YK 

6) -•- BP~'4 - ISO Ul'l:YK 

B) -"-. 
r) _ .. _ 

Jt) )lHO,l 6UlOIC 

B.P..(;!{ - ISO IIrl'YK 

BN6 - ISO &ar~'K 

- 150 llrlyt< 
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IIPMTICk{EHHE J~ 5.2 

MaTepHaROB, He06XO,l(MMHX )(RH H3rOTOBReHHH MCKpOBHX 
KaMep. 

HaMMeHOBaHHe Kon-Bo CTOHMOCT:& py6. 

KoMnayH)( K-115 Kr ~ . 500 2650 

ITORH~THReHOORHaMHH Kr IOO I40 

Opr.cTeKno 6no~Hoe Kr 820 1040 

ITpoBonoKa Hs 6e~annHe-
BO~ 6pOH3H ~ 0, MM Kr 30 

Qpr.cTeKRO RHCTOBOe Kr 300 540 

neHTa H3 MaTepHana K-49 Kr 5.00 

lDPaRb ll6T RHCT Kr 280 

Pas'bih4 BP-73 WT 1050 2205 

Pa3'beM BP-74 .inT 1050 2205 

Pa3'b eM BP-6 4 WT ISO 315 
. 

Pa3'b eM BP-66 WT ISO 315 

lHO)( 6UIOIT WT ISO 75 

Ma~nap 120 MK Kr IO SF,. 300 

llaBC8.H 55 MK Ki' IO 

KBapneBH~ necoK Kr 500 

MarHHTH OKCH,l(H06apHeBHe lilT 1500 

Bcero: rv IIOOO 
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IIPWIOO:HIIIE liS.3. , 

nepeqen Ma:tepmaJioB, ueo6xoJtml.LJX JtM msrotoBJieHliS 
perBcTpBp~ett auaaparypu 

Wi BamleHOB8Blte Kox-Eo Odll4M C70K- llpmiellanme nn n mty• IIOCTh B 
Ka.x py6JISIX 

I 2 3 4 5 
I. fpHO.lUl IT308B 2500 4625 

.. 

2. TpHOJtH A400B (1,.79.1) 2000 15000 
3. !piiOJtH II) 02AI . 200 340 
4. ~yHBe~iHHe AHO~K 3130IB IOOO I750 
5. -·- 3H30Ir 500 fn5 
6. J[HOJtH JUS 2000 · I050 
7. !pHOJ:H IT3II IOOO 2450 
s. TymieJIIaBW! JtliOJt rB305l 500 2000 
9. IDn:erpuuaa cxeua D2II3A 5000 85000 
IO. KoJQeBC&!OPII 3~Q-I 2500 3000 . 
II. ...• .. lUi1l 3000 750 
I2. ..• .. DM-I-2 2500 150 
I3. -•- K53-I IOOO I800 
I4. ..• .. K'l-I 2000 IOO 
I5. -•- K!-2 6000 300 

I6. -•- KJt•I 3000 90 

17. -·- KJt-2 3000 90 
IS. Paar.iix BP-73 I200 23IO 
I9. -·- BP-74 1200 2310 
20. -·- BP-75 50 105 
21. -•- BP-95 50 I05 
22. Peaxc1op IXf 0,25 20000 . IOOO 
23. ll'IIIU i3CII.._ 300 6000 

Boerot I3I2IO 
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ITFHn<mEHHE ~ 5.4. 

llEPEtiEH1 

uaTepHanoB, Heo6xo~KMUX ~nH HsroToBneHHH rasoBoro 
nynLTa. 

----~ 

HaHMeHOBaHHe K011-BO 06~aH llpHueqaHHe 
CTOHMOCTL 

2 3 4 5 

PoT&teTp ( " 40 100 I 
J 

BeHTH11L cneuHanbHHI 40 IOOO 

HeoH-renHeBaH cuecb 50 :u3 25000 

EannoH renHeBult 6 mT 300 

Cepe6pHHLtit npHnoR 0,5 Kr 

Bcero:: 26000 
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IIPWIOOBHE » 5 .5. 

n E P E q E .a 1 
Ma!lpH&nOB, H806.xO~HUSX ~ B&rO!OBneHKS OHOTe.MH 

JOmyncnoro Jmt.a.aHJI 

Ha.It1lleHoJ8,Wie ROJI•:SO 06utM Illlmueqmme . 
ctoHU. 

!KpatpoB Tl'l IOO<V25 5 7500 
' Jiuma 1'11-17 50 500 

'' 
Jimma rll-30 1 '. 50 205 ' ' ... , 

~ ~ ' 

I 

JlHO,ll J(I008 ' 30 3!80 

JlBO~ jl234:S 200 530 

PeaHcrop ~BO 5000 500 

PeaHotop Kml 
.. 

2000 300 .. ~~ 
Ko~eaoatop &-~ · 500 IOOO 

Pur.liK lJP-64 .100 2IO 

P&a~IK iP..OG IOO 2IO 

Bcero& Ilfi35 
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llEPEllEHb -
~OllORHHTeRbHOrO 060py~OBaHHfi·H MaTepHaROB, He06XO~HMHX 
~Rfi H3rOTOBneHHfi CRCTeMU HCKpOBUX KaMep. 

JM~ H8l1MeHoBaHHe E~Irm. Kon-Bo 06I.UM llpRMetlaHHe 
nn R3MeE• CTOHMOCT:b pyf. 

I 2 3 4 5 6 

I '"Ka6en:o PK-19 KM ao 1270 .., 

2 .. Ka6en:o PK-75-7-15 KM 2 510 ..; 

3 -,; npo Bo~5IIBJI3-I KM 20 2700 
4 CTOi1Ka OT E3CM-3 mT 3 U3M 
5 '• Ka6en:o PK-5o-2-2I KM 5 800 
6 CTonKa yHHBepcanbHas lllT 4 8000 U3M 
7 BunpsMHr en:& ECY . mT IOO 12000 U3M 
8 BunpsMHTenb HII-2 lilT IO 5000 U3M 
9 " BunpsMHT en:o Yli!IT-2 lilT 4 1600 
I 0 >I BunpHMHT en:& KBCB mT 4 1080 
II v BWIPRMRT eJib BBC-I mT 2 800 

12 >J llp060itHa& yCT8HOBK6 
YTIY-IM WT 5 950 

I3 ' OcuHnnorpacp 
t!xt.UJ~x 66I mT I /3400 

I4~ BUHOCHO~ I.UYll THll 
(ClllA) K ocn. 
ltxtlu~x 66I WT I 

I5 ~ reaepaTop lJafa.;H,&e. 
THn IOO mT I "V /l200 

!6 v reHepaTOp ~~~ef'et! 
('f-pa.Hl\Hfi)THll !50 mT I 1 rooo 

I7 1 ocnwiJiorpaJl> OSA 601 mT I r--6000 

Bcero: 4 (17 I 0 P'ltf. 

+ 46oo 1 
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II E P E q E H b ~ 3 

uaTepHa~OB H rrpH6opoB ~~R CepnyxoBcKHX pa6oT, 3aRBneHH~x 

Ha I968 ro.14 

JJ Ham.~eHOBaHHe 
KOJI-BO CTOHMOC T.b CyMMa 

rr/n H e~. I IDT. 
H3M • 

.Ka6e~vr 

I. PI{-II9 . I KM 58 p 58 p 
2. PK-IOI I KM IIO p. IIO p 
3. IIBJI3 I KM I90 p I90 p 
4. Po3eTKH c K~~rJI~u 

tl_)JiaHI.t;eM BP- cp I20 IDT. 2 p IO 252 p 
5. BcTaBKa rrpRMaR BP-74 cp I20 IDT. 2 p IO 252 p 
6. Tiepexo~HHit npRMO.H BP-75 cp 20 IDT. 2 p IO 42 p 
7. Tiepexo~HHK TpOMHOM BP-95 cp 20 IDT. 2 p.IO 42 p 
8. Po3eTKa c KBa~~aTH~M 

cp~aHue.M BP-66 c 
80 IDT. 2 p IO I68 p 

9. BcTaBKa rrpR.MaR BP-54 cp 80 rT .2 p IO I68 p 
IO. Tiepex0.14HHK rrpRMO.H BP-50 cp I5 IDT. 2 p IO . 3I p 50 

II. ITepexO~HHK TpOMHOH BP-93 I5 IDT. 2 p IO 3I p 50 
Ocuvr~~orl2a~~ 

I. C-I-42 I IDT. 3300 3300 p 
2. C-I-3I Cnvr6o 0,) A -60I) I illT. 2000 2000 p 
3. C-I-IO !: II: I illT. IOOO IOOO p 
4. "TeKTpOHHKc" 66I" I IDT. 7500 7500 p 
5. reHepaTOp HMIT,Y~.bCOB r5-22 I IDT. I920 I920 p 
6. Bu rrpRMHTe~.b BCB 20 IDT. 200 4000 p 
7. reHepaTOp HMrry~.bCOB r5-23 I IDT. 2400 2400 p 
8. \D3Y-36 70 IDT. 29 2030 p 
9. cilOT006~eKTHB~ "Mvrp" 6 IDT. 300 1800 p 

IO. Mamwmta rretiaTanmaR a~eKTpH- 2 IDT. 250 500 p 
ti eo K.a.R "OrrTHMa" 

II. HeoH 2000 ~ 2 p 30 4600 p 
I2 • TecTep TT-3 (B.K-7-I) 2 IDT. 33 66 p 

I3. BO~ETMeTp uvrcppoBOH m-I4IIM I IDT. 3600 3600p 
I4. .KouMeKT P~K-5 I IDT. 7500 7500 p 
I5. Macc-cneKTporpacp l.ill-IJ-05 I illT. 20000 20000 p 

wrorc~: 643I7 py6. 


