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/1/ 
B pa60Te 6bmo rrpaseaeao orracaaae 'cacTeMbi ueneyKaaausH' anH aMynhcH-

ousoA KaMepbi ( CUY), npeacTasnsnomeA co'!eTasae acKposoA KaMepbi a CTOrrKB H3 

HaepaoA ljlOTOaMynhCHH. HaJKe orrHCbisaeTCH rrpHMeaeaae cacTeMbi ueneyKaaaaaH cos-

MeCTHO C aneKTpoaa:oA arrrrapaTypoA, BbiAenHIOlUell cny'!BH pOlKA8HHSI l:-:..ranepo-

HOB B 3MYnhCHOHBOil KBMepe. npHHUHil pa60Tbl ycTaHOBKH 38Kni0'!8eTCH B cneayiOlUeM. 

fr- -Me30HOB HarrpasnHeTCH H8 3MynbCHOHHYIO CTOilKY H B 'IHCne ApyrHX 

B38HMOAeilCTBB!! Bbl3biB88T peaKUHIO 

\ 1) 

J( + -Me30Hbl, BbJneTaiOlUHe B3 CTOilKH, aeTeKTHpyiOTCH aneKTpOHHOlt annapaTypolt 

IlO HX p8Cll8A8M nocne OCTBHOBKH. BbiXOAHOH HMnynbC AeTeKTOpa J( -Me30HOB 38-

nyCK88T HCKpOByiO K8Mepy, IlOMelUeRa:yiO rrepea CTOilKOll:. no KOOpAHH8T8M TpeKa 

B HCKpOBOll K8Mepe p8CC'IHTbiB89TCH MeCTO BXOA8 nepBH'IHOro 

CHIO. npoCM8TpHB8SI 38TBM pallOR aMynbCHH B o6naCTH 'ueneyKa38RHH', H8XOAHT TO'!-

KY pOlKABHHH l: -rHnepORB H 38T8M H3Y'I8IOT B38HMOAeltCTBHH l; -rHrre pOHOB 

06bi'!HbiMH ljlOTOaMynhCHORHbiMB Me TOA 8MH. 

KaaeMaTH'!eCKHe pacqeTbi rroKa3biBa!OT, 'ITO o nTH ManhHbie y cnosHH a e T eKTHp<r-

BBHHSI peaKUHH (1) 6yayT IlpH HMnynbCe IT-Me30HOB, paBHOM 1,1 ... 1,:.! r a s / c . B 

ABHHOM aKcrrepaMeHTe HMnynhC IT -Me 30ROB 6bin B bi6paH 1,16 r a s / c. npa a TOM 

J( -M830Hbl Bbin8T8!0T IlOA yrnaMH 0°-40° B n.C., 8 HX HMrrynhCbl n e JKBT B HH-

Tepsane OT 100 ao 600 M a s / c. VI Mny nhCbi 

OT 600 AO 1000 M a s / c . 
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XapBKre pacTHKH nyqKB H BJIJIBpBTYPbi 

H a pHC. I npHaeneH rrnaH pacrr onomeHHH anrrapaT ypw a ny'IKe rr- - MB30HOB 

CHHXpo!jla30T pOHa 0J.1 5J:J.1. JlnH !jlopMHpOBaHHH rryqKa HCIIOIIb30B8IIaCb MarHHT Ha H Oil-

THK8 8HTHIIpOTOHHOr o KaHana c HM IIYIIbCOM 8 HTHIIpOTOHOB 3 r aa/c. MaweHb H3 Hepma-

3 
BBJOWBH CT8l!B pa3MBpOM 15 X 5 X 2 0 Q MM 6hllla yCTaHOBliBHa B nepBOM KBa)lpaHT e 

ycKopHTB!JH. BxoaHaH arrepTypa, orpaHH'IBHHaH K Ol!lll l MaTopoM K-1 , c o cTaanHna 

-4 
- 1.10 CTepaa. JIHH3bl L -1 H L-2 !jloKyCHpOaana ny'WK Ha HMIIyl!bCHbiH KOli -

liHMaTOp K-2, pa3Mepbl KOToporo orrpeaenHnH HHTepsan BhiilBIIHBMhiX KaHan oM HM-

IIYlibCOB ( L'..p I p = ± 1 %) • JIHII3bl 

MaTopa K - 2_ Ha cqo:\T'IHK S 8 , 

15 X 15 MM
2

• YiHTBHCHBHOCTb 

L- 3 H L -4 rrepeaocan11 H3o6pameaae c Konnll-

lip!! 3TOM pa3MBpbl H3 0 6pameHHH OKa3aliBCb paBHblMH 

TT- -MB30HOB COCTaBIIS!l!a 1.10
3 

'laCTIIU Ha 1.10
10 

nepBB'!HblX npOTOHOB, C6pOWBHHblX Ha M HWBHb. 

PomaaJOIUHBCH a aMynbcHonaofl KaMepe 3K K + -MB30Hbl OCTaHaBIIHBaliHCb H 

pac naaanacb s 6onbWOM qepeHKOBCKOM cqeT'lHKe E4 (aoaHnofl sanae). CuHHTHnnH-

.UHOHHble C'lo:\T'IHKII 5 1 5 
2 

5 " cnymHliH lll!H MOHHTOpHpOBaHHH IIY'!Ka IIB~BH'IHhlX 

rr- -Me3onos. CuHnTnnnHUHOHHhie c'leT'lHKn s 
4 

s ~ s 
6 

H 'IBpBHKOBCKHB C'l8T'IHKH 

M Y:8 H M Y:4 cny)I<Hl!H lll!H HCKliiO'lBHHH cpa6aTbiBaHHH CHCTBMbl OT 6brCTpbiX qacTHU, 

/2/ 
norraaaiOIUHX B C'IE!T'IHK ELf H:l MHWBHH HliH IIy'IKa 

Cqo:\T'IHKII HMBIOT cnenyiOmyiO KOHCTpyKUHIO H xapaKTepHCTHKH: 

SI,S2,S8 

5
4 

.s,.s
6 

cuHnTannHuHoHHbre c'!eT'!HKH c nnacTnKaMa II 50 MM x 10 MM a 

!jloTO"'yMHOmHTBliHMH THIIa ¢ 3Y -36, 

- CUHHTHl!l!ffi.IHOHHbiB C'l8T'!IIKH C IIJJaCTHKaMH 200 X 200 X :.!0 
3 

MM. 

M.4.8- rroporosbrfi qepeHKOBCKHfl C'leT'IHK, pa6oTaiOIUHii Ha aa!jl!jly3HOM oT

pa>KBHHH. YiMBBT !jlOpMy BOCbMHrpaHHHKa pa3MBp8MH 64,8 CM X 64,8 CM X 10 CM, Ha 

KB*IlOll rpaHH yCT8HOBliBH tPOTOyMHOX<HTBllb Tlllla ¢3Y -36. YiMnynbCb! !jlOTOyMHO>KH

TBliBH CYMMI!po'saHbl H8 COIIpOTl!BliBHHH 300 KOM, JlJJHTBllbHOCTb BblXOJlHOrO HYIIIY•lbC8 

HC 6onee 50 HCBK y OCHOB8HHSl, 3!jJ¢eKTl!BHOCTb perllCTpaUHH OKOliO I, 

M.4.4 - noporOBhlH qepeHKOBCKHR C'!ElT'l i!K, pa60TOIOIUHH H8 JlH!jJ!jly3 HOM OTpa

mBHHH. >!MeeT ¢opMy 'lBThipexrpaHHHKa pa3MepaMH 60 x 60 x 10 cM
3. Ha Ka>~<aofl 

rpaHH ycTaHOBllBH !jJOTOyMHO>I<HTBllb THII8 ¢3Y - 36. JlnHTBllbHOCTb BbiXOllHOro HM-

IIYIIbCa HB 6onee 50 HCBK y OCHOBaHHH. 3!jJ!jleKT HBHOCTb perHCTpaUHII 0,92, 

E.4. - 6onb_woti qepenKOBCKHfi C'!ElT'll!K c llHtPQJY3HbiM o T pa>l<aTeneM pa3MBPBMH 

3 
60 X 6Q X 60 CM • YIMBBT llB8 ¢3Y-44 C lll!aMeTpOM tPOTOKa T Oil8 1 50 MM. JlnHTBllb-
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HOCTb Bbi XOJlHOrO HMIIYIIbC 

qepe3 KaTOJlHbre rr o a TopaT• 

JlnH BCBX q e peHKOBCK. 

l!HpOBaHHaH B O)la. Tiopor I 

{3 = 0 , 75, 'IT O COOTBBT C 

K+ -Me3 0 H OB 560 Mas/c. 

Bhr6pa HHhie p a 3Mepbl 

B yrnax OT 0 ° ao 20° B n 

_jJ_ 

EnoK-cxeMa norH'Iec· 

KOBCKHX C'leT'IHKOB yC~liHE 

H !jlo pMHpyiOTCH B CTaHil8~ 

CXBMaMH 14 , 15,16, C IIOM 

BKliiO'IalOTCH Ha aHTH COBil i 

Cl' B M 6 H 7 HMIIYllbCb! OT J 

BOilHTCH Ha COBIIallBHHSI C 

CuaHTHnn HUHOHHhre C 'io:\T'!HK 

)liiCKpiiMiiHaTOpbl OTC 2'IK'.l, t 

cnoco6HOCTbiO, no KpaV.Hel! 

IliiOHHblli C'leT'IHK 5 6 , Bt 

cnymllT lliiH IIOil8DliBHIHl !jlc 

B3allMOilBHCTBilSl, 0KOH'l8TB 

CXBMB COBII8QBHHH 8. fl MIIY 

Korna qepe3 C'lo:\T 'lHKli S 
4 

• 

E4 3aperHcTpaposan noHBll• 

P aGpewaJOwee speMH 

BpBMSl - 25-30 HCBK, p a3p E 

50-60 HCBK. 

JlnH KOHTpOlll'l 3a pafi• 

nonKnJOqenw nepecqeTnwe r 



pbr B rry'!Ke "- -Me3oaoa 

b30BBnBCb MBrHHTH8SI OTI-

r:Ja/c. Maweab H3 H8p}!{a -

fi8HB B IT8pBOM KB8LlpBHTe 

3TOPOM K-1, COCT8BTISITI8 

Y'~OK aa HMrrynbCHhrfi Kon-

WLl9TISI9MWX K8H8TIOM HM-

II H306pa}!{eHae C KOTITIK-

<8HHSI 0KB38TIHCb paBHb!MH 

1.10
3 

'IBCTHU Ha 1.1010 

30Hbr OCTaHaanaaanacb a 

IHoii BaH He) . Cr.umTannH-

3BH HH rry'!Ka rre~BH'!Hwx 

[ '!9p9HK OBCKHe C'!E\T'!HKH 

Mb! OT fibiCTpb!X '!8CTHU, 

:liiCTHKH: 

MH 6 50 MM X I 0 MM H 

1H 200 X 200 X :!0 MM3 , 

UHH Ha llHcjlcjly3HOM OT

M X 64,8 CM X 10 CM, Ha 

Tb BhiXOLl,HOf'O I!\.ill)'~lhCa 

)KOno I, 

111 Ha LlHcjlcjly3 HOM OTpa

X 10 cM
3. Ha Ka."'noil 

HOCTb BbiXOJlHOr O HM-

b perHCTpanHH 0,92, 

pamaTeneM pa3MepaMH 

OLla 15Q MM , nnaTenb-

' ( 

J 

r 

HOCTb BbiXOLlHOro HMnynbC8 y OCHOB8HHSI OKono 1 QQ HCeK. CoeaHHS19TCSI CO CX9MOii 

'!epea K8TOLlHb19 TIOBTOpHTSTIII. 31jxj>eKTHBHOCTb peracTp8ItHII 0,83. 

nng BCeX '!epeHKOBCKHX C'!~T'IHKOB B K8'19CTBe P8LlHBTopa HCTIOT1b30BBHB LlHCTHn

TIHpOB8HH8SI BOLla. Dopor CKOpOCTH peracTpHpyeMbiX '18CTHII B 9TOM cnyqae paaea 

{3 = 0, 75, 'ITO COOTB9TCTByeT HMTIYTibCy 

K+ -Meaoaoa 560 M:Ja/c. 
rr- - Meaoaoa 160 Maa/c a HMrrynbcy 

Bbr6paaabre paaMepbr C'!~T'IHKOB o6ecrre'!aaana perac TpanaiO 

B yrnax OT 0° ao 20° B n.c. 

norH'l8CKHe CX8Mb! 

K+-M930HOB 

SnoK-cxe M a nora'!eCKHX :JTI.,MeHTOB TIOKaaaaa Ha puc, 2. 11MrrynbCbi c '!epea

KOBCKHX C'!eT'IHKOB YCl!TIHBBlOTCSI Il!HpOKOTIOTIOCHblMH YCIWHTSTISIMH ( CX9Mbl 9,10,11) 

H cjJOpMHpyiOTCSI B CT8HilBPTHb19 IIMTiyflbCb! C CIMTITIHTYllOil 1 B H IliHPHHOJl 1 Q HC9K 

cxeMaMa 14 , 15,16. C rroMoutbiO cxeM 6 a 7 'lepenKOBCKHe C'IeT'!HKH M48 a M44 

BKTII0'!810TCSI Ha BHTH C0BTIB)l9HH H CO C'leT'IHKOM 64, nnSI HCKTII0'!9HHS1 rreperpy3KH 

C:<eM 6 H 7 HMITyllbCb! OT BCSX 'I9p9HKOBCKHX C'!E\T'IHKOB C fiOMO!UbiO CXSM 3,4,5 3a

BO)lSITCSI Ha COBTI8Ll9HHSI C MOHHTOpHb!M HMTiynbCOM, KOTOpbiH 6epeTCSI CO CX9Mbl 1, 

LlHCKpHMHHBTOpbl 0TC 8'!Kll, KOTOphl e ITporryCKBIOT llMITyJJbCbl 

BKITIO'ISIOTCH B cxeMy coarraaeaufi 2 'lepea 

OT 'IBCTHU C liiOHH3yiOWeli 

cnoco6HOCTbiO, no KpallneA M epe aaaoe npeaocxoarunefi MIIHifMallbHyiO, CuwHTHJrnsr

!lHOHHhiii C'IeT'!IIK 5 6 , BKfii0'19HHb!.l! Hll aHTHCOBTiaLleHHSI CO C'leT'IHKllMH 5 
4 

Iii 5
6 

cny}!{HT LlTIH noaaaneaaH cjloua OT nepBH'!HbiX 'lacTau, npomeamax 'lepea CTOITKy 6e3 

B3aHMOLl9HCTBHSI, 0KOH'!aTeTibHblH OT6op llMTIY TibC OB npOHC XOLlHT B '19 T bipeXKaHanb HO.i! 

CXeMe COBITBll9HHil 8. HMTIYTibC Ha BbJXOLl9 3TOii CX9Mbl fi0SIBTISI9TCSI B TOM cny'!ae, 

Korna '!epea C'!~T'IHKH S 
4 

, S 
6 MY8 , MY4 npowna Meaneaaan 'lacTaua, a C'!~T'IHK 

SY 3aperHcTpapoaan noHaneaae 6biCTpOJ1 '!aCTHU br . 

P aapemaiOmee apeMH nnn cxeM coananeanil I 11 2 6Brno pasHa 10 aceK, MepTaoe 

B p 9M>I - 25-30 HCeK, pa3peiUaiOIUee Bp9MSI CX8M 3-8 paBHO lQQ HCSK , MepTBOe Bp9MSI-

50- 60 HC9K, 

nnn KOHTpong 3a pafiOTOii a rmapaTypbi K BbiXOtlaM BC8X CX9M COBITB)l9Hllii fibifiH 

nonKniD'!eHhl nepec'!eTabre npa6opbi THna DC-I 0 000 . 
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HcnyTanze agnapaTYPbl B ey'lKe 

llp11 0 6 ny"' eHIIII yCT8HOBKII B IIy'IKe CKOpOCTb C"'~T8 JleTeKTOp8 IC + -Me30HOB 

4 -
p8BHSIJ18Cb OllHOMy OTC'I~Ty H8 2 X 10 II8Jl810Ill11X TT -Me30HOB, 3To COf'n8cyeT-

Cll C TOil BenH'IHHOil CKOpOCTH C'I~T8, KOTOp8S1 6bin8 Bbi'IHCne H8, HCXOilll 113 C e 'leHIISl 

/ 3/ 
pe8KUHII ( 1) (0,2 M6) , KOnH'IeCTB8 BemeCTB8 B MHilleHiol ( 10 CM 3MYnbCHII) II 

3~¢eKTIIBHOCTII perHCTp8UHH K + - Me3oHoa ( 10% ). llpH pacq~Te a~eKTHBHOCTH perHCT-

pBUKH, B CBOIO O'I e pellb, Y'IHTbiBBnacb reoMe Tplls:! yCT8 HOBKK, a<j$eKTHBHOCTb OTJlenb-

HbiX C'I~T'IHKOB, IIOTepll IC +- Me30HOB llO C'I~T'IHK8 5'-!, BepOSITHOCTb paCII8.t18 

.r+ - ·Me30HOB Ha 6biCTpbie qacTHUbi 11 T,Jl, B K8'IeCTBe KOHTponbaoro H3MepeHII H 

!IpOBOJlllnOCb 06ny'I9HHe yCT8 HOBKII TT--Me30H8MII C HMIIynbCOM 0,9 fas / c, llonHBSl 

3Hepf'Hl1 TT- -Me30HOB !IpH 3TOM MeHbWe 3HepreTH"'9CKOf'O IIOpora peaKUIIII ( 1) II 

C'I~T IC+ -Me30HOB llOmKeH oTcyTCTBOBBTb. Ha caMoM Ilene JleTexTop llBB8n ~oao-

Bble OTC'I~Tbl, B9IIII'IHH8 KOTOpblX COCT8BnRn8 20-30% OT IIOnHOf'O C'I~T8 JleTeKTOpa 

!IpH IIMIIynbce 1,16 f a s/c, 3TOT cPOH Bbi3B8H, IIQ-BIIIlHMOMy, cny'l81iHbiMII COB!IBJleHII

SlMH B cxe M8X 3-8 ( pac. 2), KOTOpbie HMeJOT 6onbwoe p83pewa!Owee speMR, o6ycnos

neHHoe 5onbWIIM BpeMeHeM cpa5aTbiB8HHH C"'~T'IHK8 ELl ( 100 HCeK). B ll8nbHeilweM 

rrpelliiOn8£'8eTCS1 yMeHbWHTb BpeMR Cp868TbiB8HIIl1 3 TOf'O C'I~T'II!KB nyTeM e ro C e KUIIQ

HIIpOB8ftlll1 ( JleneHIISl H8 OTJlenbHble gqe liKH, K8)KJl811 113 KOTOpblX IIpOCM8TpiiB8eTCSl 

CBOIIt.l cPOTOYMHO lKHTeneM), 

H8 ycTaHOBKe 6binO o5ny'IeHO 2,5 naTpa 3 MynbCHH THII8 HHK<I>H-P. B H8CTo-

S!Wee BpeMH BeJleTCSl !IpOCMOTp 3MynbCHH H 06p860TKB M8TepH8n8. 

AsTOpbl rrpaaocstT 6n8f'Oil8pHoCTb M.H.lloJlropenKoMy, H.H.CeMeHIOWKHHy, 

C.A.A3HMOBY 38 rrone3Hble o6c ylKJleHRR, VI.B.Liyaano 38 coneilcTBHe B p86oTe, C.A.Ho

BHKOBY 38 yCT8HOBKY MHWe HH, ~.n.Eof'8'1KI!Hy II f.n.TiOIIHKOBOil 38 IIOMOWb B H8nBJlKe 

8IIII8p8Typbl, 
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O:eTeKTOpa )(+ -Me30HOB 

-Me30 HOB. 3To COPnacyeT-

cneHa , HCXOAH H3 Ce'!eHHH 

:eHH ( 10 CM 3My1IbCHiil) Iii 

I~Te 3~~eKTHBHOCTH pePHCT

tH, 3~KTHBHOCTb OTAenb-

.l.f, sepoaTHOCTb pacnana 

KOHTpOnbHOPO H3Mep9HKH 

ynbCOM 0,9 ras / c. f1onHaH 

>PO nopoPa p98KllHH (1) H 

~ne neTeKTOp aaaan ~oao

nonaopo C'I~Ta neTeKTopa 

r, cnyqaJI:HhiMH cosnaneaa

>ewa!Omee apeMH, o6ycnos

l 00 aceK). B n anhaellweM 

OTOph!X npOCM8TpHB89TCSI 

THna HHK<PH-P. B HacTo-

epaana. 

<oMy, H.H.CeMe HIOWKHHy, 

!llcTaae a pa6 oTe, C.A . Ho-

Jaoft a a noMOIUh a HananKe 

• T.CaHeBCKa , n.B.CHnb-

•HOB. f1T3 1, 73, 1966. 

912, 1959 . 

son, H.K .Ticho. 

3 B 1!3)l8TenbCKHll OT)lan 

)pH 1967 Pona. 

,_, ~, ·~"!4~8 F 5~ 1 .~~ = 1111 Oufl~.+:.:u~==-~-1-1 -K-2 ;,·3 . _-- 1, J, Jt 

~ M44 
~ 

. --

p HC. 1. n naH pacnonolKeHHH annapaTypbl Ha ny'IKe ,- - Me30 HOB. P-BbiBOAHOll 

naTpy6oK; K-1 H K-2 - KonnHMaTopbi; L - I, L- 2, L - 3, 
L- 4 - MBPHHTHbia m!H3hi ; S I 7 S 

6 
- CUHHTHnnHUI!OHHbie C'i~T'IHKH; 

HK - HCKpoaag KaMepa ; 3 K - 3MynbCHOHHaH KaMepa; M'-18, MY 4, EY -
BOAHHhle 'lapeHKOBCKHe C'IAT'IHKH . 

flY'IOK 
MY8 M4.4 BY 
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