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BBEAEH~E 

PaasHTHe CTPYKTypH~x HccneAosaHHH MeTo~oM Manoyrnosoro AH
£1JpaKLV10HHoro PBCC8AHJ.1R, npHM6HR8MbiM HaH6onee HHTeHC,IIIBHO 8 Ma
T8plo18J10B8AeHHH· H 6HOilOrHH, Tpe6yeT cerOAHR WHPOKOrO HCnOilb-
30B8HHR OAHOMePHbiX n03HLV10HHO-I.IYBCTBHTenbHb!X peHTreHOBCKHX Ae
TeKTopos. 3THM 06bRCHR6TCR HHTepec K OAHOMepHbiM JlHHeHHbiM 
p6HTreHOBCKHM A8T8KTOpaM Ha OCHOBe MHOronpoBOJlOI.IHbiX npOnOP4H
OH8IlbHbiX KaMep, o6naABIOUV·1X BbiCOKOH KBBHTOBOH 3¢$8KTI-1BHOCTbiO 
per~cTpa4~~ peHTreHoBcKoro wany4eH~R CuKa np~ xopoweM npocT
paHcTeeHHOM paapeweHHH/ I I. · 

Ellle 6onbW~H HHTepec ~ccneAOBaTene!;, Bbl3b1BaiOT WHPOKOanepTyp
Hble C4eT4HKH AYrOBOH <li<>PMbl, o6naAa10Ul~e OAHHaKOBbiM npoCTpaH
CTBeHHbiM /yrilOBbiM/ pa3peweHHeM AllR raMMB-KBaHTOB, paCC8RHHbiX 
B o6pa34e, pacnonomeHHOM B ueHTpe OKPYmHOCTH paA~YCOM R. Ha
np~Mep, fibln pa3pa6oTaH C4eT4~K C aHOAHOH npoeonOKOH An~HOH 
20 CM, ~30rHYTOH B 3neKTPOMarHHTHOM none no AYre C paA~YCOM 
R = 29 eM. YrnoeaR anepTypa AeTeKTopa cocTae~na 40°, npocTpaH
CTBeHHoe paapeweHHe - 0 .~ MM /Wns; /2/. Paapa6oTaHHbiH enepeble 
A. 6annoHOM c KonneraMH AeTeKTOP AYroeo>. ljlopMbl c yrnoeo>. anep
TypoH 600 ~ npoCTpaHCTBeHHbiM paapeweHHeM 0, 18 MM npeACTaBnA
eT co6oH C48T4HK, aHOAOM KOTOporo RB11R8TCR OCTp038T048HH8R 
cTanbHaR nonoca TOnlll~HOH 40 MKM/3/. AeTeKTOp npHeneKaeT BH~Ma-. 
HH8 .T8XHOJTOra.-t4HOCTbiO a.-t3rOTQBJ18HI-1R 1-1 Q}l(a.-t,qaeMOt1 3KCnnyaTa~a.-tOH
HOt1 npOCTOTQl:i. 

6 pafioTe paCCMaTpHeaeTCR KOHCTPYK4HA H OCHOBHble xapaKTep~
CTa.-tKH aHanon"''I.IHoro peHTreHOBCKOro A8T8KTopa AYroeoH C!lOPMbl. 

KOHCTPYKUHII AETEKTOPA 

AeTeKTOp npeACTaBnReT co6o>1 repMeT~4Hbl>l MeTann~4eCKH>1 6oKc 
c BXOAH~M OKHOM 1-13 an~MHHH3HPOB8HHOrO MaHnapa PaAHYCOM 
150 MM. BHYTPH 60KCa Ha paCCTORHH~ 10 MM OT BXOAHOro OKHa yc
TaHOBJ18H.aHOA, npe~CTBBJTRIO~HH C060H CTBJTbH~ JT8HTY TOJT~HHOH 
0,1 MM, aepXHHH TOP84 KOTOpot1 OTnOJTHPOBaH, a 3aTeM CJT8rKa aa
OCTpeH. PaA~YC KPHBH3Hbl 3TOrO nonOCKOBOro aHOAa - 160 MM. 
3a aHOAOM Ha paccTORHH~ 10 MM ycTaHoBneHa c PaA~YCoM KP~B~a
Hbl 170 MM KpenAUlaRCR K KPbiWKe fiOKCa COneHO~AanbHaR nHHHR Sa-
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PHc. I. CxeMaTH'l!e
CKoe H306p~eHHe 
geTeKTopa, crrpaBa 
IIPHBe,u;eHbi OCHOBHbJe 

reoMeTpHl!eCKHe 
pasMepw. 1 - Kop
rryc OoKca, 2 -
KphlmKa 6oKca, 3 -
RHHHH 3agep~H,HB

nftiO~a.R:CH 'li3CTbiO 

KaTo~a, 4 - Kperr
neHHe nonocKoaoro 
aao,z::r;a, 5 - rrono
CKOBbtii aHO,D;, 6 -
BXO,Il;HOe OKHO. 

AeP>KKH /Il3/' .:ha IlHHHR npeACTaBJlReT co6oi1 cnHpaJlb, HaMOTaH

HY~ Ha 6o4KOo6Pa3Hy~ B Ce4eHHH nnaCTHHY C pa~HYCOM OKOnO 
170 MM, CKJleeHHYIO H3 H30rHyTbiX nOilOC AH3JleKTPHKa. Ha Hapy>KHbiX 

<!>Ollb rHpoeaHHbiX noeepxHOCTRX KOpnyca n3 HMeiOTCR C OAHOH CTOPOHbl 

PRe. 2. 05111Hfi BRA paso5paHHoro AeTeKTopa. 
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ropvt30HTai1bHO pacnono>KeHHble cTpvtnbl, vtcnonbayeMble a Ka4ecTae 
113eMI1H 11 , c APYroH CTOPOHbl - pacnono>t<eHHble nOA yrnoM 69° ¢aao
KOMneHCHPYIOL4He CTpvtnbl, nepeA HaMOTKOH KOpnyc n3 H30I1HPYeTCR 
C o6evtx CTOPOH MaHnapoaoH nneHKO~ TOI1L4HHO~ 12 MKM. Pa6o4aR AI1~
Ha n3 - 380 MM, Ce4eH~e - 30x4 /B 4eHTpe/ MM. np~ HaMOTKe Ta
KOH Jl~HHH MeAHO~ npOBOI10KOH AHaMeTPOM 0,1 MM C waroM 0,2 MM 
SOI1HOBOe conpOT~BJleHvte n3 COCTaBJlReT 500 OM, norOHHaR 3aAeP>t<Ka 
4,5 HC/MM, npvt HaMOTKe C waroM OKOI10 0,25 MM BOI1HOBOe COnpOTHB
JleHHe COCTaBHI10 350 OM, norOHHaR 3aAeP>t<Ka- 1,6 HC/MM. 

Ha aHOA AeTeKTopa noAaeTcR BbiCOKOBOilbTHOe HanpR>t<eHvte Ua; 
Ha KpbiWKe 60KCa pacnOilO>KeHbl TpH yCHI1HTei1R, ABa - AI1R C4HTbiBa
HHR KOOPAHHaTHOH ~H$OPMa4HH C n3, OAHH ~ AilR per~CTpa4HH aHOA
HbiX cvtrHanoa. 

Ha pvtc. 1 npvtBeAeHo cxeMaTvt4eCKoe vtao6pa>t<eHvte AeTeKTopa. 
Pa604aR AI1HHa nOJlOCKOBOro aHOAa COCTaBnReT 340 MM, 4TO COOTBeT
CTByeT yrnoso~ anepType AeTeKTopa 122°. 06~~~ B~A pa3o6paHHoro 
AeTeKTopa noKaaaH Ha pvtc. 2. 

XAPAKTEPHCTHKH aETEKTOPA 

Bbl6op pe>t<vtMa pa6oTbl AeTeKTopa vt vtccneAoBaHvte ero xapaKTe
pvtcTHK OCYL4eCTBI1RI1HCb Ha yCTaHOBKe, 6JlOK-CXeMa KOTOpoH npvtse
AeHa Ha PHC. 3, npvt 3TOM HCnOI1b30BaJ1CR raMMa-HCT04.HHK 55Fe H 

PHc. 3. BnoK-cxeMa ycTaHOBKH. 
ll3 - nHHHH sagep~KH, A - nono
CKoBhlH aHog, Ha KOTopwH qepes 
pasbeM B/B nogaeTCR B~CoKoBonbT
Hoe HanpH:lKeHHe. 

peHTreHoBCKaR TPY6Ka c MeAH~M 
aHOAOM. C~rHan~ C KOH408 n3 
4epea ycvtnHTenvt nocTynanvt Ha 
A~CKP~M~HaTop•' Ia! co cneAR~I1M 
noporoM, 4epe3 3aAeP~KY /3/ 11 

$OPM~poBaTenb /$/ nepeAasan~Cb Ha C4eT4~KI1 /C/ 11 Ha BXOA~ 
cTapTCTOnHoro npeo6pa3oBaTenR 11epeMR-aMnni1TYAa" /nBA/, Aanee
Ha aMnni1TYAH~~ aHanl13aTOp /AA/. 

npvt HCnOI1b30BaHHH 8 Ka4eCTBe aHOAa OCTP03aT04eHHOH nOJlOC~ 
B 3aBHCHMOCTH OT npHMeHReMO~ ra30BOH CMeCH MO>KHO Ha6:n10AaTb 
CHrHaJlbl KaK B pe>KvtMe orpaHH4eHHOH nponOP4HOHai1bHOCTH, TaK H 
e pe~11Me caMoracR~ero CTPI1MepHoro pa3pRAa/3,4/. C TaK~M aHo-
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P:Hc. 4. CqeTH&Ie xapaKTepHCTH

KH ~eTeKTOpa B TOliKaX, YAa

JieHHbiX OT BepxHeH rpaHHI..I;bl 

BXOAHOro OKHa Ha 3 /•/, 5,5 
/o/ H 8 MM /x/. 
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PHc. 5. CqeTH&Ie xapaKTepHcTH

KH AeTeKTopa rrpH paBHOMepHoH 
3aCBeTKe ero HCTO'tiHHKOM S5pe 
liepeg BXOAHOe OKHO mHpHHOH 

5 MM /e/ H 12 MM /o/. 

ADM He y,qanocb, OAHaKo, o6ecne4HTb ycT0~4HBO~ pa6oT~ AeTeKTO

pa, npH HCKpeHHH HMeno MeCTO B~ropaHHe KPOMKH 8HOA8• no3TOMY 

a AanbHe~weM e Ka4eCTBe aHoAa HcnonbaosanHCb nonce~, noAro
TosneHH~e s~weyKaaaHH~M cnoco6oM. AeTeKTop nPOAYBancR raaosoH 
CMeCb~ aproHa /60%/ C H306yTaHOM /40%/ H pa60Tan B CrC-pemHMe, 

npl-1 KOTOPDM perHCTpHpyeMble CHrH8Jlbl n04TH Ha .QBa nopRAKa npe

BOCXOAAT cHrHanbl, nony4aeM~e a pemHMe orpaHH4eHHO~ nponop~Ho

HanbHOCTH/5/, 
Pa6o4aR TO~HHa AeTeKTOpa COCTaBnReT 20 MM, pacCTORHHe 

Memgy aHOAOM H sepxHeH rpaHH~eH BXOAHOro OKHa - 21 MM.Ha pHc.4 

npHBe~eH~ C4eTH~e xapaKTepHCTHKH, nony4eHH~e npH CMe~eHHH 

4eHTpa nY4Ka raMMa-KBaHTOB ~HaMeTpOM no OCHOBaHH~ B 1 MM OT 

sepxHeH rpaHH~~ BXOAHOrO OKHa Ha 3; 5,5 H 8 MM. Ha PHC. 5 npH

BeAeHbl C4eTHble xapaKTepHCTHKH,t. noJly4eHHble nPH paBHOMepHoi:1 Sa

CBeTKe AeTeKTopa HCT04HHKOM 5Jpe 4epea BXOAHOe OKHO WHPHHOi:1 

5 MM /cnnOWHaR nHHHR/ H 12 MM /nYHKTHPHaR nHHHR/, npH 3TOM 

BepxHRR rpaHH4a BXOAHOro OKHa He H3MeHRnacb. 3~eKTHBHOCTb Ae

TeKTOpa npH nepeMe~eHHH ny4K8 raMM8-KB8HTOB AHaMeTpOM 1 MM B 

HanpaBJleHHI-1 OT BepxHei1 ·rpaHI-14bl BXOAHOrO 0KH8 K 2HOAY npHBeAe

Ha Ha pHc. 6. BHAHO, 4TO np1-1 AaHHbiX reoMeTpH4eCKI-1X paaMepax 
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I Pac. 6. 3~eKTHBHOCTb ~eTeKTo
pa B 3aBHCHMOCTH OT paCCTOHHHH 
/Y/ OT BepxHeW rpaHHqhl BXOAHO
ro OKHa, Ua = 9,8 KB. 

0 z 'I 6 
Yt11t1! 

8 (() 

AeTeKTOpa 3~~eKT~BHaR w~p~Ha 
BXOAHOrO OKHa COCTaBnHeT He 
6onee 6 MM. np~ He06XOA~MOCT~ 
ee yaenH~eHHH MomeT 6~Tb CMe
~eHa aepxHHfl rpaHH4a oKHa HnH 
YMeHbweHa Ton~HHa AeTeKTopa. 

0AHOpoAHOCTb AeTeKTopa npo
aepHnacb npH paaHOMepHoH sa
caeTKe ero HCTO~HHKOM, peaynb
TaT~ noKaaaH~ Ha p~c. 7. 6ea 
Y4eTa a~6poca B 4eHTpe AeTeK-
Topa, KOTOp~H MOmeT 6~Tb ycT
paHeH, HHTerpanbHaR HeOAHO
POAHOCTb/6/ - MeHee 5%. C no

MOI.qbiO KOilJlHMHPOBaHHOrO HCT04HHKa 6blf10 onpeAeneHO npocTpaHCTBeH
HOe paapeweH~e AeTeKTOpa. Ha p~c. 8 np~BeAeHo nony4eHHoe ~ao6-
pameHHe ~enH KOnflHMaTopa, nOnHaR WHPHHa Ha nonys~COTe COCTaB
nReT 360 MKM. 
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PHc. 7. O~aopo~HOCTb ~eTeKTopa rro ero AnHHe. lliHpHHa BXOA
Horo OKHa - 6 MM, Harrp~eHHe Ua = 9,8 KB. 

PRe. 8. PacnpeAene
HHe, xapaKTepHsyro
~ee rrpocTpaHCTBeH
aoe paspemeHHe Ae
TeKTopa. NK - HOMep 
KaHanOB aHanH3aTO

~--~-L~~------------------~~~~-L--~._ pa, ~eHa KaHana -
NK 130 MKM. 
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3AKI104EHHE 

npoaepeHa B03MO>KHOCTb C03AaHHR AYrOBOro n03Y14HOHH0-4yBcT

BHTenbHOro AeTeKTopa c yrnoso~ anepTypo~ 120°, paAHYCOM KpH
BH3Hbl 150 MM, WHPHHOI1 BXOAHOrO OKHa 6 MM. KaaHTOBaR 3¢<t>eKTlr1B

HOCTb AeTeKTopa AnR H3ny4eHHR CuKa npH aanonHeHHH ere CMeCb~ 

aproHa /60%/ c Hso6yTaHOM /40%/ npH HOPManbHOM AasneHHH co
cTaenReT 25%, yrnosoe paspeweHHe - 0, 14°. noA06H~~ ACTeKTop 
npeACTaBJlReT HHTepec Allfl u,enei:i peHTreHOCTpyKTypHoro atli'HH13a. 

8 Cily4ae H3rOTOBJleHHR BXOAHOro OKHa H3 BaKyyMHO-nilOTHOrO 

6epHI1JlHR B03MO>KHa pa6oTa AeTeKTOpa npH AaBJleHHH ra30BOI1 CMe

CH B 2-3 aTMOC¢ep~, 4TO npHBeAeT K yaeJlH4eHH~ 3~eKTHBHOCTH 

AO 40-55% COOTBeTCTBeHHO H n03BOJlHT 8 ABa HilH 6onee paaa yae

IlH4HTb npocTpaHCTBeHHoe, a cneAOBaTeJlbHO H yrnosoe, paspetue

HHe. KaK aJlbTepHaTHBa noBbtweHHR AaBJleHHR aproH-Hao6yTaHoeoi1 

CMeCH npeACTaBJlReT HHTepec peaJlH3a4HR CrC-pemHMa pa60Tbl Ae

TeKTOpa AilR CMeCH Ha OCHOBe KCeHOHa npH HOpMailbHOM AaBJleHHH. 

B saKno4eHHe asTop 6naroAaPHT ~.r.~eAynosa H H.n.BonKosa 
aa BblnOilHeHHe MeXaHH4eCKI<1X pa6oT npl<1 C03AaHHI<1 AeTeKTopa, a 

TaKme A.D.HeaHoaa, n.K.MaHbRKoea 1<1 ~.CMopmKoea sa noMo~b e 

pa6oTe. 
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PyKonHCb nocTyni<1Ila e H3AaTeilbCKHi1 OTAeil 

1 H~HR 1989 roAa. 


