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1.BBeAeHHe 

B HaCTOSIIUee BpeMlI lKHAKHe CUHHTHnnnTOpbl HaXOAlIT lIIHPOKOe npHMe

HeHHe BO MHOrHX o6naCTlIX aayKH H TeXHHKH, Il03TOMY H3y'leHHe HOBhlX paCT

BOpHTenefi H HX CBOllCTB npencTaBnneT onpeneneHHhlfi HHTepec. 

B naHHOtt pa6oTe OlIHCbiB8JOTClI CUHHTHnnlIUHOHHhle CBOfiCTBa PlIA8 Ma

WHHOCTpOHTenbHhIX Macen, IlpHBneKWHX BHHM8HH9 CBOefi 3KOHOMH'IHOCTbJO, 

BO3MOlKHOCTb!O HX HCUOnb3OB8HHSI 6ea nononHHTenbHOfi O'IHCTKII, B3pbIB06e-

3OIl8CHOCTbJO H npyrHMH CBOllCTB8MH, 

KpoMe Toro, HccnenoBanacb BO3MOlKHOCTb yBenH'leHHSI s4>cpeKTHBHOCTH 

lKHAKHX CUHHTHnnSITOpOB ()KC) C lIOMOll{b!O ynbTpaaByKa, H raweHHSI. MeTan

naMH HX CB9TOBoro BbIXOAa, lIO3BOnSIJOll{ero no ero yMeHbllI9HHJO cynHTb 0 

aanH'IHH M9X8HH'l9CKHX npHMecefi B paCTBOpHTene, 

2, 0 BO3MOlKHOCTH np0roTOBneHHSI lKHAKHX 

CUHHTHnnllTOpOB Ha OCHOBe M81lIHHOCTPOHTenbHhIX Macen 

np11 HCCneAOBSHHH CBOllCTB MSWHHOCTpOHTenbHhIX Macen 6hma o6aapy

lKeHa cnoco6HocTb HX cnylKHTb paCTBOpHTeneM nnn npHrOTOBneHHSI lKHAKHX 

/1/ 
CUHHTHnnSITOpOB 

np0MeHS19Mbie B HaCTOSIIUee BpeMSI paCTBOPHTenH AnSI lKHAKHX CUHHTHn

mITOPOB SIBnllJOTCSI apoMaTH'l9CKHMH C09AHH9HHlIMH, MHHepanbHhie Macna, 

SIBnSISICb nponyKTSMH nepepa60TKH He<pTH, COCTOSIT H3 pa3nH'!HhIX COeAHHeHHll 

yrneBOAOpOAOB, B TOM 'IHCne H apOM8TH'l9CKHX, MacnlIHbl9 A9CTHnnl!ThI, ll3 

KOTOpb!X nyTeM O'IHCTKH nony'laJOT Macna, coneplKaT napacpHHOBbie ( MeTa

HOBb!e) 1 aacpTeHOBbie, apOM8TH'l9CKHe yrneBOAOPOAhI, CMOnHCTbl0 B9IU9CTB8 
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11 llP, B pe3ylll>TaTe 0'I!leTK!I B Maenax oeTaJOTeR Tp!! rpyIIIIbl yrneBOllOPO

)lOB: HaqiTeHOBbJe, apOM8Tll'IeeK11e, rrapaqi!IHOBb!e, HaqiTeHOBble yrneBOllOPOJlbl, 

eoeTOIDU!le KaK H3 HaqiTeHOBblX KOneu, TaK II 113 Koneu e 6oKOBblMH rrapa¢11-

HOBb!MII ueIISIMH, eoeTaBnSIJOT 6onee 50% eoeTaBa Maena, ApoMaT11'IeeK11e 

yrneaoJiopo)lbI, B 38B!le!IMOeTH OT T!!IIa Maeen, MOI'YT eoeTaBl!Tb OT 15 )lO 

40%, Tiapaqi11HoBasi rpyrrrra 06b1'IHO YllansieTesi H3 Maena, 

Tip11MepHblll XIIM!l'IeeK!IH eoeTaB Maeen rrpnBe)leH· B Ta6nnue 1. 

Ta6n11ua 1 

Ha11MeH0BaH11e rpyrrrr MalllHHHoe Maeno , BepeTeHHOe 

yrneBOJlOpO)lOB % Maeno, % 

Tiapatp!IHO-HaqiTeHOBbie 

yrneBOllOPOllbl 53,26 52,85 

nerKaR apOM8T!l'IeeKaSI 

qipaKUHSI 8,03 12,5 

Cpe)lHRSI apoMaT11'IeeKaS1 

qipaKUIISI 18,08 16,95 

Tm1rnnasi apOM8TH'IeeKaSI 

qipaKUIISI 17,75 14,37 

KaK B!l)lHO 113 rrp11Be)leHHOH Ta6n!!Ubl, eymeeTBYIOT orrpe)leneHHble qlH3!1-

KO-XIIM!l'IeeK!le rrpe)lIIOebinKII )lnSI npoaepKH M8Ill!IHHblX Maeen Ha B03MOlKHOeTb 

IIp!!I'OTOBneH!ISI 113, HHX lKll)lKIIX eu11HT11nnsiTopoa: pO)leTBeHHblll XIIM!l'IeeK!IH 

eoeTaB, Han11qne 6eH30lll>HblX Koneu, B03MOlKHOeTb paeTBOp!!Tb B HIIX n10M11-

Heeu11py10m11e Jl06aBKII II T,)l, MolKHO rrpe)lrronoJKl!Tb, 'ITO Ml!HepanbHbJe Mae

na, eo)leplKamne B )lOeTaTO'IHOM Kon11qeeTBe apOM8TH'IeeKne yrneBOJlOpOJlbl, 

MOI'YT enyJKHTb oeHOBOH )lnR rrpHI'OTOBneH!IR lKll)lKIIX eu11HT11nnSITOpOB, 

HaM!I 6hin!I rrpoBe)leHbl 11eene)lOB8HIISI eu11HT11nnRUIIOHHblX eaoiteTB He

KOTOpb!X Ml!Hepanbl!b!X Maeen rrp11 Jl06aaneH!IH B HUX aKT!!BaTOpOB, TIOM!IMO 

Ml!Hepanbl!b!X Maeen, 6bin!I oueHeHbl eu11HT11nnRU!IOHHble eaofieTBa KpeMHIIH

opraHH'IeeK!IX lK!l)lKOeTeit, KOTOpbie T8KlKe rrp11MeHRIOTeR B Ka'IeeTBe eMa-

30'IHblX Maeen, 
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Eb1_n11 H3y'IeHbl. eaofie_TBa- eneJlylOIHHX Maeen: Ba3enHHOBOI'O (rOCT 

1840-51); Maena )lnsi BbieoKoBaKYYMHhIX Haeoeoa BM-1, BM-2 (rOCT 4 

4904-56); Maena MfE-10 (rocT 6794-53) i ~alll!IHHOI'O Maena (BTY 549-55) i 

aepeTeHHoro Maena AY (fOCT 1642-50); e11n111s:0Hoaoit lKHJlKOeTn N!5 (MXTI 

2416-54) • 11 .• llP·, Bee OHH HaxoJlSIT IllHpoKoe rrp11MeHeH11e B rrpoMhlWneHHOeTH 

11 B TO )Ke BpeMSI o6na)la!OT pSlllOM eaofieTB, Heo6XO)lHMblX )lnSI eU!!HTHMSI

TOpoB: OTHOel!TenhHO rrpo3pa'IHbl, eo)leplKaT He3H8'IHTenhHOe KOn11qeeTBO ra

eIDUHX rrp11Meeell:, paeTBOPRIOT n10MHHeeu11py10m11e Jl068BKII, 

Heene)lyeMbIH lKHAKHll eUHHTliMHTOp - Maeno IIOMemanll B eTeKnSIHHblll 

UllnHHllPH'IeeKHll eTaKaH )lllaMeTpOM 40 MM H Bb!eOTOH 60 MM, ll.m1 yMeHb

IlleHliSI rrornomeHliSI eBeTa eTeHKli eTaKaHa IIOKpb1Ban11eb anJOMHHHeBOH qiom,

I'OH, HsMepeHHSI rrpOBO)lHnlleb e !leIIOnh30B8HHeM y - lieTO'IHHKa Co 
60 

, ll.nR 

KalK)lOI'O o6pasua lKHJlKOI'O eUllHTHnnsiTopa H3Mepsinaeh aMIInllTYJla HMIIYlll>

eoB B HHTepBane HaIIpS!lKeHHH Ha qlOTOYMHOlKHTene <PSY-36 OT 1200 )lO 

1800 B ( qepe3 KaJK)lbie 100 B). Pe3ylll>T8TOM e'I!lTanoeb epeJlHee 3Ha'IeHHe 

aMIInllTYll, nony'IeHHbIX npli yKa3aHHb!X HaIIpS!lKeHiiRX Ha <PSY, Bee H3Mepe

HHSI aMnnHTYJl liMIIynheOB 11eene)lyeMbIX eUHHT!lnnSITOpOB rrpHBe)leHbl B OTHO

e11TenbHblX e)lHHliUaX OT HMIIynbea MOHOKpHeTanna eTimb6eHa, aMIInHTy)la 

HMIIynhea KOTOPOI'O rrpli JlaHHOM ,pay npliHSITa 38 1. 

OnT11ManhHbie KOHUeHTpaUHli eu11HT11nnRU!!OHHblX Jl06aBOK )lnSI lKH)lKHX 

eullHTHnnSITOPOB Ha oeHOBe pasnH'IHblX Maeen npnBe)leHbl B Ta6n!lue 2. ·113 

aHan113a )l8HHblX aTOH Ta6n11u~1 ene)lyeT, 'ITO CHnHKOHOBble )Kll)lKOeTll, Ma

IllliHHOe H Ba3enHHOBbie Maena, Maena BM-1 H BM-14 Jl8IOT aMrrn11Ty)lbl HM

nynbeOB, BIIOnHe eorrocTaBHMbJe e aMnn11TYJl8MH HMIIynbeOB OT O)lHOI'O 113 

Ha116onee aqiqieKTIIBHblX lKllJlKHX Cll!IHTHnnSITOpOB Ha oeHOBe TOnyona. Heo6-

XO)l!IMO OTMeTHTb, 'ITO nee 11cnonhsyeMble n10M11Hecu11py10m11e )l06aBKH. ynoa

neTBOp11TenbHO paCTBOpSin!leb B Maenax, Tipli STOM )l06aBK8 50-100 I' H8ql

Tan1111a Ha 1 n11Tp paeTBOpliTenR Ilpl!BO)l!IT B pSI)le cny'IaeB K nonOJKllTenb,

HOMY sqiqieKTY, Hanp11Mep, BBe)leH!le HaqiTan11Ha B e11nHKOHOBYIO lK!l)lKOCTb 

II03BOnsieT IIOBblel!Tb aMIInHTYllY HMrrynbea B 2 pa3a. Hcrronb30BaHHe B Ka-

qeeTBe 8KTHB8TOpOB aNPO 

Ha6nIO)laeMOH KapTHHbl, 

11n11 T<PTI BMeeTo PPO npaKTH'IeeKH He MeHR8T 
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Ta5n11ua 2 

CpaBHHTelibHbie aen11'1!1Hbl OTHOCHT81IbHOii SMllnHTy.Qhl 

IIMIIYlibCOB { OAl1) Mac en llpll OIITHMalibHhlX KOHUeH

TpaUHrut CUIIHTHnnSIUIIOHHblX A05aBOK 

' PaCTBOpHTen11 

Tonyon (ansi cpaaHe

HHSI) 

Maeno BM-14 

C11nHKOHOBaSI 

lKII.QKOCTb N95,3 

Ba3en11Hoaoe Maeno 

( M8.QIIUHH.) 

MaWHHHOe Maeno 

Maeno AY 

Maeno MfE-10 

KacTopoaoe Macnb 

AKTHBaTOpbi Ha 1 n11Tp 

pacTBOpl!TenSI 

4r PPO, 0,05r POPOP 

4r PPO, 0,05r POPOP, 

100 r Ha(jiTan11Ha 

4r PPO, O,lr POPOP 

100 r Ha<jiTan11Ha 

4r PPO, 0,05r POPOP, 

100 r Ha(jiTan11Ha 

4r PPO, 0,05r POPOP, 

50 r Ha(jiTan11Ha 

4r PPO, O,lr POPOP, 

3r PPO, O,lr POPOP 

4r PPO, O,lr POPOP 

OAl1 

0,60 

0,58 

0,55 

0,54 

0,40 

0,30 

0,10 

0,10 

TTony'IeHHble lKIIJ:lKHe CUHHTHnnSITOpbl IIM8IOT PSIA 11pe11MymeCTB: OTHOCH

TenbHO Mano TOKCll'IHbl, B3pbIB05e30llaCHhI, 3KOHOM!l'IHhl, .QOIIYCKSIOT B03MOJK

HOCTb 11p11MeHeH11SI 113Mep11TenbHOll KIOBeTbl 113 opram1'IeCKOI'O· CTeKna 11 11p11-

M8HSIIOTCSI 5e3 .QOIIOnH11Tenb_Holl O'IIICTKII paCTBOpHTensi. B pe3ynbTaTe BhlIIOn

HeHHhlX 11ccneA0BaH11ll IIOKa3aHa B03MOlKHOCTb llpllI'OTOBneHHSI lKIIAKIIX CUIIH

THnnSITOpOB C IICIIOnb30BaHHeM B Ka'IeCTBe paCTBOPHTenSI pa3nH'IHb!X 11p0Mbl

mneHHhlX Macen. Cu11HT11nnsiu110HHaSI sqxpeKTIIBHOCTb TaKHX CUIIHTIIMSITOPOB 

COCTaBnSieT AO 60% OT SMllnHTYAhl MOHOKPIICTanna CT!lnb5eHa, T.e. BIIOnHe 

COIIOCTaBHMa C s(ji(jieKTIIBHOCTbIO CUIIHTHnnsiTopoa, BhinycKaeMhlX llpOMbIWneH

HOCTbIO. 
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3. 0 MeXaHH'I8CKOM raweHHII CBeTOBOI'O BhIXO.i:ta 

lKIIAKIIX CUIIHTHnnSITOpOB 

C11oco5HOCTb Macen cnylKHTb paCTBOpl!TenSIMII .i:tnSI IlpllrOTOBneHHSI lKHA-. 
KIIX CUIIH~HnIISITOpOB MOJKeT 5hlTb IICII01Ib30BaHa TaKJKe .i:tnSI oueHKII !IX aHTII

OKHCn11TenbHhlX CBOiiCTB II KOHTponSI CTeneHH 'IIICTOTbl Macna OT MeXSHll'IeC

KllX npHMeceii. 

l13BeCTHO, 'ITO- .i:taJKe O'IeHb Mallble KOHUeHTpaUllll psma aemeCTB, Hallpll

Mep, MeTannoa, cnoco511b1 nornomaTb sHepr1110, KOTopaSI B03HllKaeT B CUllH

T11nn11py10mux BemeCTBax 111111 paCTBopax 110.Q aeiiCTBlleM SIA8pHblX ll3ny'IeHllii 

unu Y1IbTpa(jilloneTOBOI'O CBeTa. HaneHHe TyW8HIISI xapaKTep113yeTCSI CHlllKe

HlleM CBCTOBOI'O BblXO.i:ta II YM8HbW8HlleM IIHT8HCIIBHOCTll CBe'IeHHSI. 

Bll.Qbl TyW8HIISI MOryT 6b!Tb paanu'!Hbl no CBoeii np11poae II MoryT HO-. 

CllTb XIIMl!'I8CKHii, n1160 MeXaHH'IeC,Kl!li xapaKTep. 8 cnyqae XHMH'I8CKOI'O Ty

WeHHSI npo11CXOAHT B38HMOA8llCTBHe TYWHTenSI co CUIIHTHnnHpyIOlllllMH BemecT

BaMH C o6pa30BaHHeM HOBhlX HenIOMHH8CUHpy10m11x BemeCTB. MexaHH'I8CKOe 

ryweHHe MOlKeT 6h1Tb pe3ynbTSTOM nornomeHHSI caeTOBblX BCilbIWeK OKpa

·weHHblMII aemeCTBaMH Hnll B3BeWeHHblMII 'ISCTl!USMH. S(ji(jieKT TyweHHSI 3a

Bl!Cl!T OT CBOllCTB paCTBOpHTensi II OT BHAS Tyw11Tensi, H HOCHT H36HpaTenb

Hblii xapaKTep. 

TTp11 KOnH'IeCTB8HHOM paCCMOTp8Hl!ll TyWeHHSI IIOCTOPOHHHMH 11pllM8CSI

Mll 6bma ycTaHoaneHa aaBl!CHMOCTb MelKAY KOHU8HTparmeii TyWHTenSI ll HH-

. /2/ E 
TeHCHBHOCTb!O C'IeTa CUIIHTl!nnHTopa • cnH N - 'IHCno OTC'I8TOB 38 on-

peAeneHHOe apeMSI, a C - KOHUeHTpauHSI Tywamero aemecTaa, TO 11onyno-

rapH(jiMH'IeCKaSI 38BHCHMOCTb N 

113 COOTHOW8HHSI N =N O e - q 
0 

OT C BblpaaH_TCSI npSIMOii n11H11ell (pile.I ) • 

, I'Ae q - IIOCTOSIHHaSI ryweHHSI, NO 

'Il!Cno OTC'I8TOB 6ea Tywamero aemeCTBa, MOJKHO onpeAenHTb 

C = C i/2 
~ 

fn N 

0,693 

rae C 1; 2 ,- KoHUeHTpau11SI :ywamero aemecTaa, np11 KOTopoM s(ji(jieKTHB-

HOCTb C'IeTa yMeHbWaeTCSI AO nonOBl!Hbl nepBOHa'I81IbHOll aenH'Il!Hbl._ BenH'Ill-

Ha.£ MOJKeT 6bi°Tb nony'IeHa 3KCil8PHM8HTanbtlO AnSI KalKAOI'O H3 aemecTB, 

SIBnSI10merocSI rac11TeneM { pHC. 1,2) 11, onpeAenSISI B n106oii MO Me HT HHTeH-

CHBHOCTb C'IeTa N , npll IIOCTOSIHHOM .i:tnSI CUHHTHnnSITOpa 3Ha'IeHHH No' , 

MOlKHO oueHHTb KOHU8HTpau1110 11pHMeCeii B AaHHOe BpeMSI. 
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Pac. 1. 3aBBCBMOCTb BHTeHCIIBHOCTII C'IeTa Tonyona OT KOHUeHTpau1111 rac11Te

m1: a) KPYIIHb1i1 rropoll!oK JKene3a, B) cpenH11i1 rropoll!OK lKene3a, 

c) MenK11i1 rropoll!OK lK·ene3a. 
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P11c. 2. 3aBIICIIMOCTb IIHTeHCIIBHOCTII C'!eTa Tonyona OT Tl!IIa rac11Ten1I 

a) cpenH11i1 rropoll!OK JKene3a, B) rropollloK Me,I111. -
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l .~ ,, 

·nocKonbKY MeTannbl_ lIBnlIIOTClI aqxpeKTIIBHbIMII TYillllTenHMII, pacce11Ba~ 

ll!IIMII II IIOI'nOll!a!OlllllMII CBe'!eHHe CUIIHTHnnlITOpOB, TO, lf3Mepgg CBeTOBOH 

BbIXOll lKllllKIIX CUIIHT11nn1ITOpOB, MOJKHO !IO yMeHbll!eHIIIO a(j>(j>eKTIIBHOCTII C'!e-. 
Ta cyn11Tb o Han11'!1111 rrp11Mecei1 B pacTBop11Tene (cu11HTHnn1ITope). 

llnll BhllICHeHlllI IIHTeHCIIBHOCTII TyllleHlllI 6hml! rrpoBeneHbl 11ccnenoBaH111I 

Ha Tonyone C IICIIOnb30BaHl!eM B Ka'!eCTBe rac11Teng MenKOllllCIIepCHbIX rro

poll!KOB lKene3a II Men_11. 

l13y'!eH11e !'allleHlllI rrpo113B0llllnOCb Ha CUIIHT11nn1IUIIOHHOM pan110MeTpe 

( Tll!Ia Anbq>a-1 C 4>3Y-49). :>KttllKIIH CUIIHT11nn1ITOp HanttBancg B CTeKnlIHHYIO 

KIOBeTy o6beMOM 230 cM
3

• TTpenBap11TenbHO 6blna BbllICHeHa 3aBII_CIIMOC~b 

c~opOCTII C'leTa OT o6beMa lKllllKOI'O CUIIHT11nn1ITOpa (p11c. 3) II ycTaHOBneH 

OIITIIManbHblll o6beM CUIIHTl!nnHUIIOHHOI'O Tonyona 250 CM3• llnH yMeHbllleHlllI 

pacce11BaH111I CBeTa II yaen11'!eHlllI 3q>!peKTIIBHOCTII C'!eTa 1!3Mep11TenbHa1I KIO

BeTa 6bma IIOKpbITa 3Manh10, II03Bonmoll!eil. yBenll'!IITb CKOpOCTb C'!eTa Ha 80%. 

. B 11ccnenyeMblll CUIIHT11nnHTOp nepl!Ollll'!eCKII BBOlll!nocb orrpeneiieHHOe 

Kon11'leCTBO" MeTanna 11 113MepHnacb IIHTeHCIIBHOCTb C'!eTa. Bee 113MepeHlllI

IIpOBeneHbl B OllBHaKOBbIX reoMeTp11'leCKIIX ycnOBIIIIX, 

113 p11c. 1 BlfllHO, 'ITO BBeneH11e B CUIIHT11nn1ITOp on11HaKOBbIX KOHUeH

Tpau11ii lKene3a !Ipll pa3HOil. KpyIIHOCT~ '!aCTIIU, IIpllBOllllT K pa3n11'1HOH 3aBH

Cl!MOCTII IIHTeHCHBHOCTH C'leTa OT KOHUeHTpau1111 rac11Teng, TTp11 3TOM nyq

ll!IIMII !'aCllll!IIMII CBOHCTBaMII o6nanan Ha116onee MenKOlll!CIIepCHbiil. rropOll!OK 

( ct/2 = 1,25). B Ta6n11ue 3 !Ipl!BeneHbl IIOCTOlIHHbie Tyll!eHlllI II K\JHUeHTpa

UIIII )Kene3a II Men11, Bbl3 blBalOilllle yMeHhllleH11e CUIIHT11nngu11i1 BllBOe. 113 

3TOi1 Ta6nHUbl BllllHO, 'ITO Ha6n10naeTClI orrpeneneHHalI 3aBHCIIMOCTb B aKTIIB

HOCTII !'all!eHlllI CUIIHT11nnHTopa OT pa3Mepa '!aCTIIU. 

l1HTeHCl!BHOCTb !'allleHlllI 3aBIICl!T He TOnbKO OT pa3Mepa '!aCTIIU, HO II 

OT MaTep11ana. Menb OKa3anacb 6onee IIHTeHCIIBHblM rac11TelleM CUIIHT11nng
-5 . 

u11ii, XOTII !Ipll He60llbll!IIX KOnll'!eCTBaX 1'ac11Teng (no 50•10 r) pa3nll'!llll 

B IIHTeHCIIBHOCTII l'allleHHlI )Kene3a H Menil COCTaBIIIIII Me Hee 10% ( p11c. 1,2) • 

l1crronb30BaH11e pa3nll'!Hb!X IICTO'IHIIKOB IIOH113Hpy10mero 113/Iy'!eHHlI He 

IIOKa3ano KaK11x-111160 pa3ll!i'lllll B xapaKTepe !'all!eHBlI. 

113 113nOlKeHHOI'O BllllHO, 'ITO, COIIOCTaBnlllI IIHTeHCIIBHOCTb C'!eTa 'IIICT0-

1'0 CTaHnapTHOI'O CUHHT111In1ITOpa C IIHTeHCIIBHOCTb!O C'!eTa 3al'plI3HeHHOI'O, 
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MOlKHO C BbiCOKOlt TO'iHOCTb!O oueHHBSTb KOnn'ieCTBO HAxonsuUHXCSI B HeM 

racnTenefi ("' 10-5 r). 

Ta6nuua S 

flocTOSIHHbie TyweHHSI H KOHUeHTpaUHH lKeneaa 

H Menn, BnBoe yMeHbWSIOIUHe CUHHTHnnSIUHH 

NgNg MaTepuan dµk C1/2 

2 

~ - s 

4 

)Keneao 

~ 
:i; 

~ t.O 

~ 0.8 .. 
~ A6 

tilt 
~ 
l: ().2 
"' ~ 

Kpynaoe 

cpenaee 

MenKoe 

MeAb 

0,5 t- 0,7 
-3 

2,5•10 

0,2 t- 0,4 2,0•10-S 

0,05t- 0,15 1,25-10 -3 

0,15 t- 0,25 1,5-10 
-3 

q 

277 

346 

554 

461 

~ too 150 zoo 250 300 STO ♦O() 1t50 600 V, r,.MJ 

Puc. 3. Bb16op OIITHMSnbHOrO 06'.beMa CUHHTHnnsiTopa. 
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1 

! 

KpOMe Toro, H3Y'i8SI KpHBbie raweHHSI, MOlKHO OIIpenenSITb OIITHMSnhH.Oe 

KOnn'ieCTBO panuoaKTIIBHOI'O o6paaua, 06nana10mero TywaIUl!MH CBOilCTBSMII, . 

KOTopoe cnenyeT BBOnHTb a o6beM lKl!nKOI'O•CUHHTHnnsiTopa. 

TaKHM o6pa30M, BbmonHeHHbJe nccnenoaaHHSI IIOKaaann, 'ITO CBeTOBOil 

BbIXon lKllnKHX CUHHTHnnsiTopoB BeCbMa 'iyBCTBHTeneH K MeXSHH'ieCKIIM rrpn

MeCSIM ( MeTannaM). 3aBHCl!MOCTb CBeTOBOI'O Bb1xona lKHnKHX CUl!HTHnn5lTOpOB 

""OT HanH'iHSI MeXaHH'ieCKHX raCl!T.enefi HMeeT ·rronynorapucjJMH'ieCKHil xapaKTep. 

CTerreHb raweHHSI 38BHCHT OT KOnn'ieCTBa H paaMepa 'iaCTHU, IIpH 3TOM HH

TeHCl!BHOCTb raweHHSI CUHHTHnnsiunfi !IpH onHHSK0BblX KOHUeHTpaUIISIX racn

Tem1 yaenuquaaeTCSI no Mepe yMeHbWeHHSI paaMepOB 'iSCTHU, l1HTeHCl!BHOCTb 

raweHHSI Menh10 BbIWe, 'ieM y )Keneaa, XOTSI rrpn ManbIX KonaqecTBSX !IpHMe

cefi 3TH paanH'iHSI COCTaBnSIIOT MeHee 10%. no aenH'iHHe TyWeHl!SI CUHHTHnnsi

TOpa rrpencTaBnSieTCSI B03MOlKHblM C BblCOKOll TO'iHOCTb!O oueHHBSTb KonnqecT

BO raCHTenefi (rrpnMecelt) B 06beMe lKHnKoro CUHHTnnnSITOpa ("' 10-
5 

r). 

4. 06 yaennqeHHH 3cjJcjJeKTHBHOCTH lKHnKHX 

CUHHTnnnsi·TopoB C IIOMOIUh!O YnhTpaaByKa 

~, .. 
KaK 1!3B9CTHO , 3BYKOBOe none yMepeHHOH HHTeHCHBHOCTH MO)KeT 

rroponHTb a lKHnKOCTH SIBneHHe KaBHTSUIIH, IIPH KOTOpOM uanyqaeTCSI cna6bIH 

CBeT, BH3yanbHO Ha6n10naeMblH B TeMHOTe, TSK H83bJBSeMSSI 3BYKOn!OMH-

Hecu-eHUHSI. CrreKTP nJOMHHeCUeHUHH Herrpepb!BeH H rrpOCTHpaeTCSI !IpHMepHO 
0 . 

OT 7300 A no 06nacT11 ynhTpacjJnoneToaoro uany'ieHHSI, 

B OllHCblBS.eMbIX HHlKe 3KCIIepHMeHTaX SBTOpbl rrpHMeHnnu YnhTpa3BYKO

BOe none, KOTOpoe CSMO !IO ce6e He rrpnaonHT K nJOMl!Hecuemmn CUHHTHnnsi

Topa. B Ka'ieCTBe l!CTO'iHHKS ynhTp83BYKOBblX BOnH 6bm HCIIOnb30B8H l!MIIynhc

HblH uanyqaTenh K50cjJ2 (pttc. 4). UnnnHnp Ha6npancsi H3 rrnaCTHH TOnIUHHOH
0 

0,1 MM, CKn~eHHblX non .BSKYYMOM 3IIOKCHnHolt CMOnolt, BbICOTa UHnnanpa -

40 MM, BffYTpeHHl!l! nuaMeTp - 50 MM, BHeWHHH - 70 MM. flpeo6pa30BaTenb 

B036ylKnancsi OT reaepaTopa 3neKTpH'ieCKHX HMrrynhCOB (puc. 46) C IIOMOIUb!O 

paapsinoB KoHneacaTopa C2 eMKOCTh!O 0,5 MKcjJ qepea paapsinHitK HCK-25. 

HarrpsilKeHHe aapsina KOHneHcaTopa - 1200 B. flpn TaKOM B036ylKneHHH Mar

HHTOCTPHKTOp COBepwan HMIIynhCHbJe KOne6aHl!SI C co6CTBeHHOH 'iSCTOTOH 
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PRC. 

2>, '1:Jp, 

P,A 1 ·:=: ~ 
'ii, . 

~ 
l>., 

2 

3 

4 

s 

t.500 

c, 

ti 

d 

4. CxeMa armapaTyphI, l!Crronbaonam10li nm1 rra6monerrl!li 3qicpeKTa yae
nl!qeHl!SI CBeTOBOro BblXOlla CUl!HTl!nnSITOpa IIO/l neliCTBl!eM ynbTpaaay
Ka: a) KJOBeTa C )Kl!/lKl!M CUl!HTl!nnSITOp0M. 1 - l!CTOqHl!K y - 1!3ny-
qeHl!SI ( Co 60 ) ; 2 - Clll!HTl!nnl!pyJOmaH. lKl!/lKOCTb; 3 - MaI'Hl!TO-

CTpllKUl!OHHblll 1!3nyqaTenh; 4 - KJOBeTa; 5 - cpoToKaTOll <l>SY-36, 
6) sneKTpl!qeCKl!ll rerrepaTop nng B036YJKAeHl!SI MarHl!TOCTpl!KTOpa 
R r390 K, c, - 0,025 MKcp, n, -D 227.u (165B), DP,-DP (L=.lrn!f'50oM) 

D -D 226, C = 0,5 x 1200 B, P1 = i1CK-25. · 
2 

2 4 2 

12 

30 KI'll 1! MaKCl!ManbH0li aMIInl!TYAOM CMemeHl!SI BHyTpeHHeli II0BepXHOCTI! OKO

no 2,5 Ml!KpOHa. 11HTeHCHBHOCTb ynbTpaaByKa B l!MIIynbce B6nl!31! HOBepxHoc-. . 
Tl! HanyqaTenH AnSI B0/lbl COCTaBnSieT 10 BTlcM2 141• TTpl!Hl!MaSI AnSI Ul!nl!H-

• /4/ 
/lpHqecKl!X H3nyqaTeneli K03cpcpHUl!eHT KOHUeHTpaUl!I! 5-10 'MOlKHO Cql!-

TaTh, qTo HH.TeHCl!BH0CTb ynhTpaaayKa B l!MIIynhCe B o6na,CTI! a6nl!31! OCI! 
2 . 

Ul!nl!H/lpa COCTaBnHeT 50-100 BTleM. OnHaKO, TaK KaK qacToTa IIOChinOK 

l!MrrynheOB COCTaBnHna 100 ru (eKBalKHOeTb 0,01), cpenHSISI l!HTeHCl!BHOCTb 

ynbTpa3ByKa, e KOTOpoli o6nyqanaeb l!CCnenyeMaSI lKl!llKOCTb, l!Mena Benl!ql!

HY IIpl!MepHo 0,5-1 BTlcM
2

• 11anyqaTenh ynbTpaaiiyKa IIOMemaneSI a CTeKnHH

Hhiii Ul!nHHllP ll1!8MeTpOM 75 MM I! BbICOTOM 60 MM, 061>eM KOToporo aanon

HSinCSI l!eenenyeMhlM CUl!HTl!nnHT0pOM (pl!C. 4) •. OnTl!qecKl!li KOHTaKT MelKAY 

KOHTeliirepOM CO CUl!HTl!nnSITOpOM I! cpoTOKaTOAOM qlOTOYMHOlKl!TenSI <l>3Y-36 

coanaaancg c noMombIO aaaenl!H0Boro Maena. TTpe,qaapl!TenhHo 6brno ycTaHoa

nerro, qTQ ynhTpa3BYKOBOe none naHHOli l!HTel!Cl!BHOeTI! He IIpl!BO/ll!T K 1!3Me

H6Hl!JO pa60Tbl <l>3Y. Bee 1!3MepeHl!SI npoBOAl!nl!eb B IiAeHTl!qllblX ycnOBl!SIX C 

l!CnonbaoaaHHeM Y - l!CToqHl!Ka Co 
60 

11ceneAOBalll!JO 6hinl! IIOABeprrryThl 11eeKOnbKO lKl!.({KOCTeli, AnSI KaJK'aoli 

1!3 KOTOpb!X 1!3MepHnl!eb aMIInl!TYLlhl l!MnynbCOB B Hl!Tepaane HaIIpSilKeHl!M Ha 

cpoToyMHOlKHTene oT 1200 ao 1800 B (qepea 100 a). Cpearree arraqerrl!e aM

nnHTYLI, rronyqeHHbIX rrpl! yKa3aHl!hlX 11anpmKeHl!SIX Ha !pOTOyMH.O)Kl!Tene, epaB

Hl!Banoeb c aMIInl!TYAaMI!. l!MrrynbeOB OT MOIIOKpl!eTanna CTl!nb6erra. Onm6Ka 

11e rrpeBhIIIIana + 10%. PeaynbTaTbI 11aMepeH11H rrp11aeaeHbI B Ta6n11ue 4. 

Ta6nHua 4 

Yaen11qeHl!e OAl1 OT lKll/lKl!X CUIIHT11nngTopOB npll 

06nyqerr1111 lKIILIKOCTII ynbTpa3BYK0M x) 

NiNi PaCTBOpl!Tenb O61>eM OAl1 YaenHqe1111e 
lKIILIKOCTII OAl1 lK np11 o6ny-

qe1111H ynbTpaaay-
KOM 

2 3 4 5 

Tonyon 50 CM 
3 

0,60 1,25 

2 Kc11non 50 CM 
3 

0,70 1,25 

3 <l>e1111nu11KnoreKCaH 50 CM 
3 

0,65 1,33 

4 Baaenl!Hoaoe 
3 

Maeno 50 CM 0,58 2,00 
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2 3 4 5 

5 CTonnSTHncnnOKCaHOB8R 

lKllllKOCTb N95 TY 

2416-54 50 CM
3 

o,55 3,0-4#0 

6, CTnnb6eH - 1,00 

x) nIOMHHecunpy10nme ao6aBKll BBonnnHCb B COOTBeTCTBllll. C naHHb!Mll Ta6n.2. 

KaK BllllHO, ynbTpa3ByKonoe none, KOTOpoe CaMO no ce6e He Bbl3bIBa

eT 38MeTHOro CBe'!eHHR, npn o6ny'!eHllll lKllllKOCTII y - KBaHT8Mll Co 
60 

npnaonni K yaenn'!eHHIO aMnn11TynhI nMnynbcon. CTpnqeM nnn Tonyona, KCH

nona n ¢eannunKnoreKcaaa yaen11'leane aMnn11Tynhl nMnynbcoa Heaaa'lnTenb

Ho· (B 1,25-1,33 paaa), Torna KaK nm1 C!WllKOHOBOll lKllllKOCTll (nonn,JTnncn

noKC8HOB8R lKllllKOCTb N95 TY 2416-54) aMnn11Tyna IIMnynbCOB ynen11'!11na

nacb n 3-4 paaa. 

CT0M11Mo y- nanyqea11n, npencTaanneT IIHTepec BbIRCHeHne aaanor11'!aoro 

s¢¢eKTa npn per11cTpaun11 a -'laCTnu. nnn SToro neiicTn1110 ynbTpaanyKa 

6b!ll nonaeprayT lKllllKllll llllOKCaHOBblll CUIIHTHnnnTop, per11cTpnpy10IUllll a -

11any'leHHe U -233. np11 neikTBl!II ynbTpaaayKa s¢¢eKTIIBHOCTb C!!l!HTHnnRTOpa 

yaen11q11aanacb Ha 60%. 

nony'leHHb!e peaynbTaTbl n03BOnRIOT cnenaTb BbiBOll, '!TO ynbTpaaayKo-. 

Boe none noBbIIIIaeT CBeT0BOll BblX0ll )KllJ:lKIIX CUIIHTllnnnTopon II MQ)KeT 6hlTb 

ncnonb30B8HO B CUHHTnnnRUHOHHhlX C'!eT'!HKaX npll pernCTpau11n '18CTIIU HH3-

KHX SHeprnii. 

B nanbaeiiwnx nccnenoaaannx npencTaanneT 11aTepec nbrncaeane Mexa

anaMa neiicTBHR ynbTpaaayKa aa pa3nH'!Hb!e CUIIIITHnnSITOpb! 11 CBSI3b co 

caoiicTBaMn 11cnonb3yeMbIX )KllllKOCTeii. 
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