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MeTOLlHK8 6ecqJHllbMOBbiX HCKpOBblX K8Mep, pa 6 0T810IIU!X H8 IIHHHH C 38M, 

HMeeT 60llbWHe 11peHMyWeCTB8 110 CpaBHeHHIO C LlPYI'HMH MeTOLlHK8MH 1 KOTOpble 

LlO 110ClleLIHei'O BpeM e HH HC110llb30B8llHCb B 9KC11epHMeHT8X 110 HCClleLl OB8HHIO 

K 0 
- M e 30HOB x). 

DepBOe H3 9THX 11peHMyllleCTB - BI1011He O'IeBHLlHOe - CB5138HO C 6biCTpO-

TO~ 11epepa60TKH 110nyqaeMO~ HH¢opM8UHH H B03MO*HOCThiO orrep8THBHOI'O 

KOHTpOIIH 38 yCT8HOBKO~ H ycnOBHHMH 011biT8 B rrpouecce 9KC11epHMeHT8, 

DOCKOllbKY 6ec¢HllhMOBble HCKpOBbl e K8Mepbl HMeiOT Manoe BpeMH BOC-

CT8HOBlleHH51 1 B03MOlKH8 perHCTp8URH HeCKOllbKHX LleCHTKOB C06b!TH~ 38 OLlHH 

UHKII yCKOpHTellH, 3TO CyllleCTBeHHO CHH>KaeT Tpe60B8HHH K H36HpaTellbHOCTH-

CHCTeMhl 3811YCK8 HCKpOBb!X K8Mep. 

8 1966 r . B fl83 6hma C03LlaHa ycTaHOBKa c rrpoBono'IHb!MH HCKpOBbl-

MH KaMepaMH H <!JeppHTOBO~ 118M51Tbl0 1 pa60T810lll851 Ha IIHHHH C 38M, Pa6o-

'!He XapaKTepHCTHKH 9TO~ yCT8HOBKH OK838llHCh BI1011He YLlOBlleTBOpHTellbHbl 

MH / 1 / . UanbHe~lliHM p83BHTHeM HBHIIOCb C03Ll8HHe HOBO~ yCT8HOBKH, co6-

p8HHOA 110 TO~ >Ke llOI'H'IeCKO~ CXeMe, HO C HC110llh30B8HHeM C T 8HL18P T Hb!X 

51'1eeK 63CM !1 C Llpyrofl KOHCTpyKUHefl K8Mep . 

8 HacTosrmefl pa6oT e 11pHBOLlHTcsr o rr HcaHHe H rrepBbie pe3 y n hTaT b! HC

ITbJ T aHHli a T ofl y cTaHOBKH, coKpameHHO H83B8HHo fl " CKH <t> " ( c rreK T p o MeT p c 

HCKp OBbiMH Ka MepaMH H ¢ep pHTOaofl rra MHTh JO ). Pa6oTa ycTa HOBKH CK H <t> 

ocymecTBnsrnaCh H8 IIH HHH ', c 63CM-3M . 

x) 
YcTaHOBKa c 6ec<jlunbMOBbiMH ucKpOBbiMH KaMepaMH, npenaaaaa'IeHHBSI 

anSI H3y'IeHHSI CBOl!cTB )( 
0 

- Me30HOB 1 OTIHC8H8 B /4/ , 
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06mee OllffC8HHe K8H8ll8 H YCT8HOBKH 

ny'iOK H9HTpanbHbiX 'iaCTI1U, pOlKJl9HHbiX Ha BHyTpeHHefi M I1IU9HI1 yCKO

pHTenSI (naTyHb 5 X 10 X 100 MM3) ITOJJ: yrnOM"' 60, QJOpMI1pyeTCSI CI1C T 9MOH 

KonnHMaTopoB (pHc. 1 ). O'ii1CTKa rry'iKa OT 3apSilKeHHbiX 'iaCTI1U ocyiUeC TBnSI

eTCSI rroneM Maf'H11 T a yCKOpi1TenSI ( 10
4 

Kf'C,CM), a TaKlKe CI19U11anbHbiM Mar

H11TOM Cn-57 (500 Kf'C , CM), B Ha'iane KaHana IlOMeiUaeTCSI CBHHUOBblfl KOH

BepTOp (100 r/cM
2

) JJ:nSI O'ii1CTKI1 IlY'iKa OT Y - KBaHTOB , 

3apSilKeHHhle rrponyKThl K 
0 

- pacrranoa peri1CTPHPYJOTCSI 11 aHanl1311py-

JOTCSI CI19KTpOMeT pOM, OCHOBY KO T OpOI'O COCTaBnSieT aHan l13llpyJOIUI1H Maf'Hll T 

Cn-57 ll IlpOBOnO'iHhle 11CKp0Bhl9 KaMephl , 

B CI1C T eMe CKI1<P 11MeeTcSI 16 KaMep , 10 113 KOTOpbiX CTOSIT rrepen 

Maf'HllTOM, a 6 - 3a Maf'HllTOM ( !10 ITY"'KY) , C IlOMOIUb !O rrepBOH rpynnhi Ka

Mep orrpenenSieTCSI reoMeTpi1SI v 0 co6biT11SI no MarHI1Ta ; B TopaSI rpyrrrra 

cnylKI1T JJ:nSI 0!1peneneHI1 Sl llMITY nbCOB 'iaCTllU ( p11C , 2). 11 MITY nbC 3aiTyCKa Bbi 

COKOBOnbTHOf'O IlllTaH115! llCKpOBbiX KaMep Bbipa6aTbiBaeTCSI f'OJJ: OCKOITOM CUI1H-

Tl1nn5IU110HHbi X C'i9T'illKOB 
I 

s' - s 4 
4 • H arrpHlK9HHOCTb Maf'H11THoro rronSI B 

aHanl13llpy!OIU9M Maf'HllT e 11 reoMe Tpi1 SI pacnonOlK9HllSI CUllHTI1nn SIUllOHHbiX C'JeT-

o + -
'iHKOB !103BOnSIJOT Bbl.[{enSITb rrpe11MyiUeCTBeHHO JlBYX'iaCTI1'iHbl9 pacrra)lbl K -+ TT TT • 

B cny'iae H eo6XOJJ:I1MOC TI1 B 3arrycK BKnJO'iaJOTCH aHTI1COBrranaTenbHhle c'ieT-

'i11KI1 A 1 11 A :l 

feOMe Tpl1'i 9CKaSI 9¢<jleK TI1BHOCTb y CT8HOBKI1 K pacnanaM pereHepHpOBaH-

HbiX K 0 - Me30HOB Bhi'ii1CnHnacb MeTOJJ:OM MoHTe-Kapno 11 cocTaBnHeT "'0,02 

(a 11HTepaane 11 MnynbCOB 2•4 f sa/c ). 

PerffCTpHpyiOmaH 'lBCTb ycraHOBKH 

l1CKpOBa5! KaMepa COCTOI1T 113 Tpex s neMeHTOB: JJ:BYX BH91UHI1X paMOK , 

OKHa KOTOpblX ( 460 x460 M~ ) 3aKpb!Tbl naBC:aHOM TOniUllHOH 70 MK, 11 OJJ:HOH 

B HyTpeHHei1 , Ha K OTopyJO HaMaTbiBaJOTC5I rrpOBOnO'iHbie sneKTpOJJ:bi , PaMK11 

OTni1Thl 113 9 !10KCI1JJ:HOH CMOnhl. 3neKTpOJJ:hl 113f'OTOBneHhl 113 M9JJ: HO H !1pOBO

nOK11 JJ:I1aMeTpOM 0,1 MM, HaMOTaHHOH C IUaf'OM 1 MM, 3a30p M9lKJlY s neK

TpOJJ:aMI1 paBeH 8 MM, 
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PHc.2. ¢>OTOI"'pa4JHR BTOpOR rpynnhl HCKpOBbiX KBMep (38 BH811H3HpyiOWHM 

MBIHHTOM Cn- 57). Ha QJoTOrpalfmH B IUlHbl CUHHTHllllRUKOHHble C'teT

"'HKH C HCTeM bl 3anyCKa. 



~CKPOBbiE CIIICTEMA 

KAMEPbl 
f--

3Ani:ICKA 

J t 
CXE.MA CTO~K"A 

I Cx EMA 
1
1 &b1B011A f.- 8/B nlltTAHIII-'1 lnPcn~CKAHHR V1Hql()PM AU111o1 

I t t 

• I I 
JlHHLIISl n'jflbT l...ij;IK!l ':tCKOP LIITEfJSl 

CBR3Lil '::lnPAB!lEHiooiR 

l 1 
3BM 

PHe .3.EnoK- cxeMa perHCTpHpyJOwell '!aCTH cneKTPOMeTpa , 

<PeppHTOBa51 naM51T b KaMepbi coneplKHT 448 Koneu MapKH BT - 2 AHa MeT

paM 2 MM , KOTOpble o6beAHHeHbl B Ma T pH U Y 32 X 14. MaTpHU8 38Kpb! T 8 Kpbllll 

KOH, Ha KOTOpOH pa3MellJeHbl CXeMa Bbi60pKH M8 T pH U bl 1i 32 Bb!XOAHbiX ycH

l!HTel!51, 3AeCb }!{e p83MellJeHbl AB8 pa3beMa, rrpH ITOMO!lJH KOTOpbiX KSMepa 

COeAHH51eTCH CO CXeMOH C'H!Tb!B8H!Hl H Bb!BOL:\8 HH£jJOpM8UHH, 
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'B ee K8M8pbl rrpHC08AHH8Hbl K C HCT eMe I'830BOI'O rrpoAyBa H pa3A8fl8Hbl 

H8 IT SITb rpyrrrr, K8)K!l8SI H3 KO T Opbi X HM88T CBOH KOHTpOIThHbiH H OT C8K8!0Il!H H 

M8HOM8 T pbl. 3 T O Ll88 T B03MO)KHQC Tb perynHpOB8Tb CKOpOC T b ITpOAYB8 B K8)K 

AOH ceKUHH oTnenhHO . B Hy T pH rpyrrrrhi KaMephi coeAHHeHhi rrocne.noaaT enbHO, 

K a)K.Q8SI KaMepa H M88T CBOH I'eHepaTOp BhiCOKOBOITbTHOI'O HMITynbC 8 C 

<jlopMHpy!Olll8H A ITHHHOlf ITHHI18H ( £ =8 M), pa3MOKHYT OH Ha KOHU e , . B KOTo

poM B K8'!8C T B8 KOMMyTa T opa HCDOITb3yeT CSI BOAOpOAHhlA THpaTpOH THDa 

T fH 1-130/ 10. 0 6Il!aSI 38A8p)KK8 OT MOM8H T 8 rrpone T a q aCTHUhl AO cpa6aThl

B8HHSI BbiCOKOBOITbTHblX HMITynhCHhiX I'8Hepa T OpOB COCT8BITSI8T .. 0, 45 MKC8K, 

CTOHKa BbiCOKOBOflbTHOI'O ITH T 8HHSI COAep)KHT 6nOK 3arrycKa THpaTpOHOB , 

6ITOK ITOC T OSIHHOI'O H HMITYITbCHOI'O O'!Hlll8!0Il!H X rroneif H BbiCOKOBOITbTHbiX HC

TO'!HHKOB ITHT8HHSI, 

IlpH Cpa6aThlB8HHH CHCT8Mhl 3anycKa <jJOpMHpyeTCSI HMDYITbC 1 KOTOpblH 

ITOA88TCSI H8 C8TKH THpaTpOHOB BbiCOKOBOflbTHbiX HMITYflbCHhiX I'8HepaTOpOB. 

EnoK O'!Hlll8!0Il!8I'O ITOITSI B hlpa6a ThlB88T ITOT8HUH8fl ITOCTOSIHHOI'O O'!Hlll8!0-

Ill8I'O ITOITSI, ITOA8!0Illl1HCSI Ha K8M8pbl H Orrpe.nenSI!Oll!HH Bp8MSI IT8MSITH K8Mep. 

Ilo CHI'Hany C rrynhT8 yrrpaaneHHSI ycTaHOBKOH BTOT 6nOK Bhlpa6aThlB88T HM

rrynbCHOe O'!Hlll8!0Ill88 none, KOTOpOe orrpe.nenSieT Bp8MSI BOCCT8HOBIT8HHSI Ka

Mep H ITOA88TCSI H8 K8M8pbl CDyCTSI 50 MKC8K ITOCne Cpa6aThiB8HHSI BhiCO

KOBOnbTHhlX I'8HepaTOpOB, 

CxeMa BhiBOA8 HH<jJOpM8UHH H3 <jleppHTOBOH D8MSITH KaMep COCTOHT H3 

ABYX '!8CTefi: CX8Mhl A8IllH<jlpaTopa, OITpenenSIJOil!8I'O rrocneAOBaTenhHOCTb C'!H

T biB8 HHSI HH<jJOpM8UHH, H CX8Mbl KOAHpOB8HHSI , KOTOpaSI ITpHHHMaeT C'!HT8HHyJO 

HH<jJOpM8UH!O H rrpeo6pa3yeT ee B ABOH'iHbiH KOA , K oopAHHaT a Ha BhiXOA8 cxe

Mbl KOAHpOB8HHSI rrpeACTaaneHa 14- pa3pSIAHhiM ABOH'!HbiM '!HCnOM , CTap

IllH8 DSITb pa3pSIAOB COCTaBnSIJOT HOMep MaTpHUbl ( HOMep K8M8pbl ) 1 OCT 8nb

Hbl8 A8BSIT b - H OMep <jleppHT a B M8 T pHU8 , 

KpoMe TOI'O CXeMa BhlBOAa Bhlpa6a T hlB88T CHI'Hanhl , He06XOAHMhl8 A n SI 

n epeAa'!H HH<jJOpM8UHH B C T OHKy CBSI3 H C 3BM, K OHC T pyKT HBHO CX8M8 BbiBQ

A8 BhiiT OnHe H a B BHA e OTAenh HOH C T OHKH H a C T 8HA 8pTHblX aneM8 HT8X E3CM-.'3, 

IlOAp06HO C T OHK8 BhiBOA8 HH<jJOpMaUH H OITHC8 H 8 B pa6oT e / 2 / , 
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ITynbT ynpaBneHHSI co.nep)KHT cxeMy ynpaBneHHSI ycTaHOBKOJ:I H 5noK Bbi

BOAa HHcpOpM8UHif Ha UHcppone'I8Tb E3-15, 

CxeMa ynpaBneHHSI rro CHrHany Ha'l:ana UHKna ycKopHTenSI Bbipa5aTbiBa

eT noTeHUHan paspellleHH S1 pa50Tbl ( noTeHUHan "BOpOT") 1 llOA8!0lllHJ:ICSI Ha CTOH

Ky sanycKa. llnHTenbHOCTb noTeHuHana paspeweHHSI perynHpyeTCSI B npe.ne

nax OT 30 AO 650 MC8K. flpH cpa5aTb!B8HHH CHCT8Mbl sanycKa CXeMa ynpaB

neHHSI 5nOKHpyeT sanyCK Ha Bp8MH C'IHTbiB8HHH H nepeAB'IH HHcp0pM8uHH 1 a 

T8K)K8 Ha BpeMH BOCCT8HOBIT8HHH KaMep. CxeMa ynpaBIT8HHH Bbipa5aTbiB88T 

T8K)K8 llOTeHuHan HMITYITbCHOI'O 0'1Hlli8!0lli8I'O llOITH, AITHTenbHOCTb KOTOpOI'O 

perynHpyeTCH B npe.nenax OT 0,5 AO 15 MCeK. 

K KOHTpOITbHbiM BOITbTMeTpaM llYnbTa ynpaBIT8HHSI nOABOAHTCSI HanpH)K8-

HHSI HCTO'IHHKOB nHT8HHSI ycTaHOBKH. Ha ITHUeByio ll8H8ITb BbiB8Jl8Hbl HHAHKa

UHSI If KHOnKH nynbTa CTOJ:IKH BbiBOJl8 HHcpOpM8UHH. 

B biBOJl HH$OpM8UHH H3 ycTaHOBKH H BBOA ee B 38M npOH3BOL\HTCH '18-

pes CTOHKY ITHHHH CBSI3H. 0Ha COCTOHT H3 47-paSpS!JlHOI'O TpHI'I'epHOI'O pe

I'HCTpa, HMnynbCHO-nOT8HUH8ITbHOI'O KOMMyTaTopa, MOlliHbiX Bb!XOJlHbiX K8CKa

L\OB , ycTpolicTBa ynpaBneHHSI H HCTO'IHHKOB nHTaHHSI, KoopJlHHBThl c BhlXOJlOB 

CX8Mbl BbiBOL\8 HHcpOpM8Uiflf pa3BOp8'1HB8IOTCSI Ha pei'HCTp CTOHKH CBSI3H H no 

HMnynbcy sanpoca 'IHCna Bb!BOL\SITCSI Ha 38M. KpoMe TOI'O C K8)!(Jlb!M C05bi

TH8M M0)!(8T 5b!Tb nepe)laHa JlOI10ITHHT8ITbH8H HHcpOpMaUHSI, C0Jl8p)K8lli8SICSI B 

nepec'leTHOH CTOHKe, BpeMS! C'IHTbiB8HHSI H nepeAa'IH B 38M OL\HOI'O C05biTHSI 

PaBffO 2-215 MCe.l\ 

BpeMeHHbie aHarpaMMbi pa6oTbi ycraHOBKH 

Ha pHc, 3,4 npHBeJleHbi 5noK- cxeMa perHcTpHpyiOmeii. 'laCTH Mai'HHTHo

ro cneKTpoMeTpa H BpeMeHHhle JlHarpaMMhl ero pa5oThl, 3a 200-300 MCeK 

nepeJl HaqanoM c5poca ycKopeHHbiX npOTOHOB Ha MHlli8Hb B 38M noaaeTCSI 

CHI'Han npepb!B8HHSI, no KOTOpOMY OHa nepeXOJlHT Ha nporpaMMY npHeMa HH

tPOPM8UHH, 

3aTeM B 38M BBOL\HTCH HH$OpM8UHSI, Ha5paHH8SI Ha TyM5nepHOM pei'HCT

pe CTOHKH CBH3H 1 If BhiA88TC5! noTeHUHan paapeweHHSI Ha pa5oTy yCT8HOB

KH, flocne Cpa5aThiB8HHH CHCT8Mbl aanyCKa H HMnynbCHOI'O BbiCOKOBOnbTHO-

9 
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ro nHT8HII51 IICKpOBb!X K8Mep CO CXeMbl BbiBOaa nOCTYnaeT noTeHUHan rOTOB

HOCTH K BbiBOay HHcp0pM8UIIII C KBMep, DoTeHUIIan pa3pellleHII5l CHHM8eTC51 Ha 

BpeMSI BbiBOaa HHcpOpMaUHH C K8Mep, KpoMe TOrO OH 6nOKIIpyeTC51 aononHII

TenbHO CXeMOH ynpaBneHHSI yCT8 HOBKOH 1 KOTOpaS! cnyCTSI 50 MKCeK nocne 38-

nyCKa Bbipa6aTbiBaeT noTeHuHan IIMnynbcHoro O'iHlllaiOwero nonS!. 

CHa'iana BBOaiiTCSI HHcp0pM8UH51 1 coaep)K8lll851C51 B nepecqeTHOH CTOHKe , 

38TeM - IIHcp0pM8U1151 C KaMep , Cnoao, nepeaaaaeMoe B 38M, COCTOHT H3 

45 pa3p51aoa, CTapmHe nS!Tb pa3p51aoa Hcnonb3YIOTC51 anSI cny)Ke6HhiX npii3Ha

KOB, OCT8nbH b Je 40 pa3p51aOB - anSI nepeaa'ilf HHcp0pM8Uiflf C ycTaHOBKH, Do

TeHUIIan pa3peweHH51 BOCCT8H8Bnl!B8eTC51 no OKO,H'i8tJ:l!lf BBoaa I!HcpOpMaUHII B 3 8 M 

II OKOH'i8HIIII 6nOK11pOBKII H8 BpeMSI BOCCT 8HOBneHII51 K8Mep, 

CHcT eMa 3anycxa 

n n51 OT6opa V 
0 

C06biTIIH H 3anyCK8 periiCTpllpyiOllleH 'i8C T II y c TaHOB-

KH HCnonb3yeTC51 norll'ieCK851 CXeMa CO CUHHTIInnSIUHOHHbiMII C'ieT'iHK8MII, Pac

nonO)KeHHe CUHHTIInnSIUHOHHb!X C'ieT'iiiKOB H8 yCT8HOBKe BllaHO 113 piiC , 5 , BnoK

CXeMa aneKTpOHIIKH II CXeMa BKniO'ieHIISI C'ieT'i iiKOB nOK838Hbl H8 pHc , 6 , 

KaK BHaHo 113 pHc . 5 , 6 , HMnyllb c 3anyc Ka Bbipa6a T biBae T C51 npH oaHo

BpeMeHHOM cpa68Tb!B8HIIH ni06 biX aByX KOnOHOK C'ieT'iHKOB, pacnonO)KeHHb!X no 

o6e CTOpOHbl OT OCH ny'iK8, TaK851 CXeMa 38nyCK8 n03BOn51eT yBenH'iii T b OT-

HOCIIT enbHb!H BKnaa C06biTHH K 
0 

-> TT + TT - B o6wee 'iHCno 3anyCKOB (eM,, 

HanpiiMep, 

c6poce Ha 

/ 3 / 
· ) • C11cTeMa 3anycKa npoBepS!nacb 

MllllleHb 2 X 10 1 0 npOTOH/UHKn (BpeMSI 

B pa6o'IHX ycnoBIISIX , DpH 

c6poca ~400 MeeK) cpeaHee 

'iHCnO 3anycKOB 38 UHKn p8BHO 12, B peMSI cpa6aThlB8HH51 CHCTeMhl 3anyCK8 

0,17 MKCeK, 

Pe3y IIb1'8 T bi HCIIbiTBHHH 

VIHcpopMaUHSI 113 ¢eppHTOBOH naMSITH CKV!ct> m16o nepenaBanacb B 3 B M, 

n1160 Bb!BOaHna c b H8 MeaneHHYIO ne'i8Tb Tl-!ll8 63-1 5 , DpH CHSITHH XapaKT e 

pHCTHK K8Mep, B OCHOBHOM 1 HCnOnb30BanC51 BTOpO~ cnoco6 Bb!BOaa HHcpOpMa-

Ullll, 
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Ha pHc. 7 rrpHBeAeHhi KpHBbie 38BHCHMOC TH a<jl<jleK T HBH OCT H perHcTpa!lHH 

Tp e KOB '18CTH!l OT 38Aep>KK H Bb! C OKOB011hT HOI'O H M IIy nhCa AnH T peX KaMep , 

3 T H KpHBbi e rrony'!eHhl B ycnOBH HX Man biX 3ar py30K ( .. 1 38IIYC K 3 8 IlHKn 

ycK opH T enH). To'!HOC T h per HC Tpa!lHH KOOpAHHaT paBHa 0 ,6 MM, 0Ha orrpeae

n Hnacb M8TOA OM 1 OIIHC BHHbiM B pa6oT e / 1/ x), 

llnH K OMIIneKCHOH llpOBepKH H OTnaAKH yc T aHOBKH H n HHH H CB513H 6bi n a 

rrpoBeAeHa rrp o6HaH aKcrro3 H!lHH. ~H<jlopMa !lHH rrepea a Banach B orrepaT HBHyro 

rr aMHT b E3CM- 3M H HaKarrnHBan ach Ha MarHHTHOH neHTe . l:.fac TH'IHaH o6p a -

6oTKa H a Korrne JIH o ro M a T e p H a na 6 hina rrpoBeAeH a Ha 3BM E3CM-4. E hrna 

O!le HeHa OWH6K a OIIpeaeneH HH yrn a llOBOpOTa '18CTH!l B MarHHTHOM n on e , 0Ha 

eoe T aBHna 5 M p aa , 'I T O eOOTBeTe T ByeT O WH6Ke o rrp e a e n e HHH HMIIynhea 

20 .. 30 MaBie (anHp .. 1 f aBle). 

B 3aKnro'!e HH e aBTOph i 6na r o a a pHT H . f pa<jlo Ba , B . Jhma T oBa , B.CaAH

noBa 3 8 Bbiii OnH8HHe 6onh W OH pa6 0Thl 1 eB5138HHOti e MOHT8>K OM y eTa HOBKH; 

KOnne KTH Bbl aKCIInya T BU HOHH b!X OT AenOB CHHXpo<jla30TpOH8 1 B OC 0 6 e HHOCTH CTap

ill8r'O AHCIIe T'!e pa C. ~eayKoBa H AHerr e T'!epoB A. ~caeBa , C. ITep<jleeBa, 

0, liHCnHKa H ~ . .HnoBOrO; 3 8 o 6 e crre 'le HH e '!e T KOH p a60Tbl y C K OpHTe n H B O 

BpeMH rrpoBeAeHHhiX a KCII 0 3HllHH. Mbr 6naroaa p Hbi T B K )I(e KonneKTHBY M aCTep

CKHX flB3 3 a H3 r' OT OBn eHHe OTAenbHhiX y3nOB ycTaHOBKH, B. E BTHCOBy, A. Kh.p

rryHHHY H M. T epe XH H OH - 3a M OHTa)l( Ka Mep, T. ABepH'IeBOH - 3a H3rOT OB

n e HHe ~epTe )l(eH H cxeM, H . E ynaHoBy - 3a T W a T enh Hyro HaC TpoAKy ane KTpo

HHKH 3 a rrycKa , B . AKceHo By H E . CTyKaHoBy 3a KOHCTpyHpoBaHHe OTAe nhHbiX 

y3nOB ycTaHOBKH , fl . flro6HMOB OH 38 IIOMOllib B pa6oTe Ha 3B M . 

ABTOpbi rrp H3 HaT e nh Hbi B. C BHPHAOBY 3 8 rroc T OHHHOe B HHMBHHe H rr o M Olllb 

B pa6 oTe , a T B K )I(e H. M a nawK e BH'IY 3a coaeACTBHe B KOHC TpyHpoBaHH H H 

H3 r' OTOB n 8 HHH OTA8 nbHbiX y 3nOB y cTa HOBKH. 

x) / 1/ B nocneaHell <jlop My ne pa60Tbi aonyweHa one'laTKa . CneayeT 'IHTBTb : 

!>.x j <I> 

-- d 2 ---d ~ -- ~ 2 ( 3 1 ) + !] 
[( - 8 1_- 1 ) + - d-

n d 2 1 2 1 
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PHc , 7, 3aBHCHMOCTH 3~¢eKTHBHOCTH pe~HCTpauHH TpeKOB qacTHU OT 3auepm

KH BbiCOKOBOnbTHO~O HMnynbC8 UnSI Tpex KaMep , Hynb OCH a6CUiiCC 

COOTBeTCTByeT 0,45 MKCeK (BHyTpeHHSISI 38UepmKa CXeM). 
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