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JV\anora6apHTH biA YMHO>K HT e llb ¢3Y-3 5 HMeeT B OCeM b LJ.HHOLJ,OB. npu HanpS:01(9HH K 

1500 BOllbT Koac:P¢HUH e HT YCHlle HH R-!0
6

. AM 011HTY LJ,B HMDyllbCOB HB 8HOLJ.e npu Harpy3Ke 750 OM , 

naMepeHHaR ocuunno r pacpoM Ll3C0-1 anR 20 aKaeMnnRpoe ¢3Y, aaxoaunacb s npeaen a x 

J - 3 BOll bTS , Ll llHTellbHOCTb H MOY11 b C8 COC T 8 B 11SH18 20- 3Q HCeK. np u H3M epeHKH HCD 01lb30 B S11 -

CH fl118CTH"'eCKHfi C UHHTH1111HT 0 p T O ilWHHOA: 5 MM, K OT OpbiA o6ny"'811CR y -K B8HT8MH O T Co60 . 

flenHTen b HanpH>t<eHHSI !liT H yMH0)f(HT911R ¢3Y-35 B bi6H p 8 11CH T8KH M 06pa30M, 4T06bl 8MI'l11H

Ty.aa B biXOLJ.H0£"'0 HMDyllbCS HM ena M8KCHM811bi-IOe 3H8"1e HH e. npK aTO M DO.ll6Hp811H Cb B911H4HHbl 

aayx nepBbiX u Tpex nocneaaHx co npoTuan e Hufl. nony\.feHHoe pa c npeaeneHue Hanpst >~<e uuii 

Me>Kay .a.nHo.aaM H .a. nst a.ecRT H ¢3Y-35 npueeae ao e Ta 6 nHue l. B nocne a u efi c T po K e yKaaa

Hbi cpe.auue 3Ha4eHHH coOTBeT CTRYIOW HX e e nu'i.HH . B c n eacTeH e 3 H84HT911bHoro paa6poca a e e·· 

mflfHHBX CODpOTH B119HH A H HH3KOrO YCH119HHSI ¢3Y-35 H9B03MO>KHO p eKOMe H .Q OBSTJ-, LJ.llR aero 

e.aH HbiA B biCOK O BO llbTHbiA .aenHTellb. 

T a6n •ua I. 

Pdcnpe.a.eneuue uanpH>t<euull Me>K.ay LJ. HHOLIBMH anst .aecsnu ¢3Y-3 5 npu LlOC TH >Keauu 

M8KCHM811bHOA 8MD11HTYLJ.bl BbiX O.QHO r O H M OfllbC8 

u I 
(B) <jJ 

D 

(.~ 1 A) 1\aTO,II-! I - 2 2-J J-4 4-5 5-6 6-7 7-8 8-3eMJia 

1600+ 0,92 166+ 250+ 92+ 92+ 92+ 92+ 144+ H J+ 186+ 
1800 I , I 465 44 5 llJ ll J liJ llJ 215 J25 245 

1680 I J40 JJO 101 101 IOI 101 174 218 207 

flnR onpe.Q9 11 9H HH 38BHCHMOCTH 8M011H T YLJ.bl HMDYllbCOB H8 BbiXO .Qe YMHOnHtT 911st OT pa3-

M9pO B CUHHTH1111HT Opa 6bl118 C06p8H8 yC T 8 H OBK 8 C nepeMeWSIOWHMCR }' -u c T O 'fHHKOM OpH He 

flOLlBH >K HOM C 'fe T4HK9 . YaxHft ny40K y -xB SHTOB 0611y'f811 CUHHTK1111RTOp B T O'f K BX, OT CTOHIUHX 

Ha pa3Hb!X paccTORHHRX L oT c:Po T OKa T oa a . ClJoToyMHO >K HTe .rth pa6oTan s lliiHetiHOM pe n< uM e , 

u TOK c aHoaa yMHO>K HT en st noaaeancR aa axo a caMonucua 3nnB-5 1 1'11\l, xoTopbi f'l Bbi .naean 

.Q HarpaMMY O THOCHT e llbHO A Se11H 4 i'H bl TOK8 B 38B HCH MOCT H OT L • CuH"HTH1111RTop H Men paa -

Mepbi 200x20x l 0 MM n Haxo.auncsr a o nTH"' eC K OM KOHTBKT e c xaTO .QOM yMHO>t< HTenst. E billO yc

Tau oaneao, 'iT O B911H4HH8 TOK8 pe3KO na aae T H8 Y48CTK e CUHHT Hll llSIT Opa .Q ilHHOA 5Q MM , 8 

~ anee MeH Si e TcR cna6o /p u c. 1. Kpneast l I . O aaopo.aHOCTb ceeToc6opa o xaaanac b np u 3TOM 

11y4we, 'feM B C llylfae, KOr.aa CUHHTH 1111HT 0 p n OKp biT 811 10MHHH9 BOI1 Q::Jonbr O H. /Kp H B8SI 3/. 0 a Ha

KO H8HI1Y4W8R O.Q HOpOLlHOCTb CBeT OC60p8 0 0 11Y4H118Cb npH YCT8HOB K 9 C UHHTH 1111SIT 0 pa H8 CBe

TOBO.Qe LJ.ll HHOH 8 0 MM / KpHBSSI 2 / . 

npu pa6oT e B MSrHHTH OM 0 0 11 9 .::: 100 ::tpCTe ll O K838110C b LlO CT 8T04HbiM aKp8HHpOB8Tb 

ctx>TOYMHO>KHT911H C ]lBYX CT OpO H ri110CKHMH tKe11e3HbiM H 11 H C T8MH T OllW, HHOfi 3 MM. /lHCT bl pac -
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00118r811 H C b Il8 p 811 1l e 1lbH0 M BrHHTH OMy 0 0 1110 H 0 0 B blC OT e 6 ~111K 50 1lb W 9 Y MHO>K HTe llR HB 5 0MM . 

Ll. nR BbiRC HeH HH B0 3M O>K H OC T eil: p a6oT bl ¢3Y-35 B CO lJ e TSHHH CO CX9M8MH 6bi CTp biX COB-

0 8ll9 HH ii: 6 bi11H ucnon b aoe a H bi .a ea Tu n a e x e M c o ena.ae au A: cxeMa P y n.e Hx o
11 1 

H M OCTo eaH 

cxeMa c o enaae aut:t'
2 1

• H a p uc . 2 noxa aaaa y npo w e HHBH 6 n o x-cxe M a cos nan.eHuA P y ae ax o . 

Dn H y x opo lfeH H H HMnynbco e 5bl11 npHM eHe H MeTo.a a e o Auoro cpopMHpo saHBR / S/ . Ll. e a H M n y nb

c a npo TH BOilOIIO>K H biX OOJI HpHOC T eA C HH M8 11HCb C 8H0ll 8 H IlOC 119ll H 9 f" O llHHOll 8 ¢>3Y-35 H 

T pa a c nupoe anH c b n o xa6e m o PK-50 anuaoA 20 MeTpo e. HMny nbc OT .auao.a a n o n o>K nTen b HOA 

Il0 11Hp H OCTH 3 8 D,ep >K HB811CH IlO OTH OW9H H IO X HMnyllbCY QT BH O..O. B 0 T pe3XOM xa 5enH .Q IIHHOA 

2L + Lr r .a.e L - .a nuu a QJopM npyJOwer o OTp e ax a , a L r - aonon HnTenbHSH D. IIHHa xa-

6e 11H , C0 0 TB9T C TBYIOW 8 H epeMe HH n pone T a a n e xT pOHO B O T Il0C119D,Her o Ll HH0 .08 .00 8 H0..0. 8. npR 

y K 838H H biX H B p HCYHK e B e 11H lf: HH8 X 3a.aep >K KH , 8 M il11HTY D. 8 Il0 11e3HOf" O HMOY 11bC8 / nQ110}f{ H'i'9 11b

H O A Il011 HpHOCTH / , Il0 11Yli9 HH OrO llBOAHbiM clJOp MHp OB8 HR eM , COCT 8B11SI118 1,8 BOilbT, B TO Bp9Mil 

K8K n e p BO H81.f811bH ble H MOYilbCbl H M 9 11H 8 Mil11HT YD.Y 1 B OilbT. n ocne orpaHH"'9HHH llHOD. BMH 

I D1 H D
2 

I H a y poea e 0 , 4 eonbTa H M nynbcbi noCT y nanu Ha exo .abl cxe Mbl c o ena.aeHnA. VfM-

n y nbCbi COB08 ..0. 9HHA YCH11HB811HCb 1 .0HCKpHMHHHpOB811HCb H IlOCTynanR H8 perHCTpRpyJOIUee yc-

TpoAcTeo. Kpueasr 3 aa.aep>KaHHbiX c oena.aeauA, CHHTBH npu pa6oTe c 

aana, 'ITO paapewa10mee epeMH cxeMbl cocTaenHeT..-3 Hcex. 

Y -ucTottHHKOM , noxa-

Ha npoTOHHOM ny'I:Jte cuaxpouuxno TpOHa 6blna ucnbiTaaa p~6oTa ct>3Y-35 eMecTe c 

MOCT o eoA cxeMoA coena.a.enaA. nepe.a cxeMoA c o ena.aeRHA HMny n bCbJ orpaHH11HB811HCb ycnnH

TenbH biM xacxa.aoM aa naMne 6>K9n H cpopMHpoeanHCb o6b1'1HblM o6paaoM .. KoscpcpuuaeHT oT-

6opa xa>K.aoR ua .a ayxpaTH biX c x eM coanaaeaHA 6bln pasea nRTH. PaapewaJOwee apeMH . xax 

BHD.HO Ha xpaaoA aa.aep>KaHHbJX coena .a enaA / puc . Sa / , 5 t Jno -7 acex .. B Ka'l:fecTBe sneMeHTa 

oT6opa Me.nneHHbJX cxeM coena.aeaaA npuMeasmacb cxeMa rapeana, paapewenae xoTopoA coc

Taansrn o -14 Hcex / puc. 36 /. Cq:eTHble xapaKTepuCTHKH e aaeucaMocTII OT ..HanpH>KeHusr naTaHHSI 

<jx>ToyMHO >KHT9119A R nopora D.HCKpHMHH8UUU / pac. 4 8,6 / HM910T lf9Tlt0 BbipB.>KeHHOe nnB.TO , 

'ITO CBH.lleTenbCTByeT 06 actJCPexTHBHOCTR TeneCKOli8 1 6nH3JtOA X 100%. 

nocJtOnbKY B IIHTepaType M8110 CB9Ll9HHA 06 HC0011b30B8HR II 06blttHbiX .QHO.QHbiX OI""p8HH'IH

T911eA B o6nacTR HMDYilbCOB H8HOC9ltYHllHOft llfiHT9DbH OCTH, BB>Ke H9Clt011bk0 D01lp06He:e pac

CMB.TpHB8toTCH ycnosasr ax pa6oTbl . Ha puc . 5 n o xaaaua ex eM a orpaHH'I:fRTensr na .nao.ne 
141

• 

B cTattHoaapHOM pe>KHMe 11epea .a ao.o. npoTexaeT TOK lo • BemPIUHa tR t onpeaenReT 

ypoaeHb orpaHHlf9HBSI BbLXO.QHOf"O aanpsr>KeHBSI. npH yxaaaHHOM 3R8'teHBB R 1 ,. 220 lt TOK. 

f o = 1,1 MS., H OI""p8RH'l9HH9 HMctyJibCB. OOJI O>K HTeJI.bHOft fi011SipHOCTH npoHCXO.O.HT H8 ypoeue 

""' 0,4 BOJibT8 • .lJ.nR OI""p8RR'I9HHR HMctyJibCOB OTpHU8T 911bHOA: nonHpHOCTB H906XO.QBMO IlOM9HHTb 

MeCTB.MH TOqXB BXOll 8 H BblX0.0.8 HMfiYJibCO B, T.e . HMOYIIbC OTpHUaTellbHOA OOJIApHOCTB DO.QB.Tb 

B TO"'KY II, a BbiXOD.HOA HMOY ilhC CHSITb C TO'IKH l. npu STOM ypoeeHb orpaHH'I9HRSl BblXOD.HO-

r o aanpsr>KeHHH o npe .aensreTCSI npo uaa e aean e M lo R2 • 

BXO.O. Hb19 HMny n &Cbl CHHM 811HCb C O ClfeT lf: HK B , CUHHTHJIJIHTOp KOTOpOrO o6nyttancg a · nyqa-

MH nnyTOHHH • .lJ.nH nony'te HHSI H MOYilbCOB flODO>KHTen&HOI: DOJIHpHOCTB HC0011b30B8DCSI Tp8HC-

¢>opM8TOp, JCOTOpblft 6bl11 H8MOT8H H8 ciJeppHTOBOe KOil.bUO C I' = 1000. npH M8DbiX 388'19-

HRR X 8Mfl11HTy .O BXO.QHbiX HMDYilbCO B BbiXOD,Hble HMDYilbCbl C orpaHB'IHTenSI OO.Q888DHCb 

4 

Ha B XOD. 0C UHI1110 rpa cpa .Ll3CQ-J ttepe 3 "' Y B C TBHT 9 11 b Hbl ti D. H C KpHMK HS T Op, c o6paHK bi A HB llBM ne 

6 8 1 n. VJ 3 M9pSIH OO p Or 3 8.IlHp 8 K H SI Ll HC K p HMHH 8 T Opa U ,MO ;.K HO 6bi110 Onp e.aenHTb B OTHOC HT911bH hJ X 

e a nHHu a x aMn n uTya y o rpaH K ttean o r o HMn y nb c a . Ha puc . 6 npueeacu a a a s HC HM OC T b e e n HI.IHHbi 

u OT BbiC O K Or O H8npH »<9 H HSI , np H 110>K9 HHO r O K ¢0T OYMHO ~ K Te11 10 , D. llSI p8 3 11H lf H biX THOO B 

.O HO.OOB . Ka K BKllH O , K3 HCfi biT B.HHbiX D. H OLlOB HBKtl y tt wRM B K a tt e CTB e o rpaHHI.IHT 911 SI SIBn st e T C SI 

a u o.o. D -kO. Ylaeec T a o , tt T o a uoa D -10 o 6 na a a eT MBil blM epeMe He M n e p e xn JOlf e HuH 15 1 , lfT O 

.ae n aeT Bbl ro.a H biM er o npHMeH e a u e H e c xe M ax c o snaaeuufi. 

Pa6oT a .O HO.O. El n -10 KB. X orpaH H I.IH T e nH HMnynbC OB 6 blna npoee p e n a T a K >K e H npH 6 0ilbWHX 

8M01lH T y .aax C IlOMO W b JO HM ri YilbC OB OT p T y THO r O reH e paTo pa. np R 3T OM SMfill HT yabJ BX O.O H biX 

H O rp8H Hlf 9 HHb1X Bbi XO .O. H biX HMOYllbCO B H3Mepst11HCb H 9 0 0C p eacTB 9 HH O HB 0C UH 11llO rpa¢e 

Ll.3C0-}. Ha p u c . 7 OOK 838H bi ycpea H e HH bJe p e aynbT8Tbi H C nbiTSHHit We CTH LHIOD.O B Ll- JO. 

ny HKT HpHSSI Op H M B.R COOTB 9 T C T By e T 3 88 HCH MO CTH B bJ X OllHbi X lf M fiYilbCOB OT S M fillHTY llbJ BXOD. H b!X 

n pH OTC y TCTBHH orp8HH'l 9 H HH . Cn n OWH8SI IIUH HSI COOTBeT CTByeT yp OB H lO OrpaHH I.{eHHSI n p H p 8 311HI.I 

HbiX e enH I.I HH ax e xo.a u o r o H M n y n&ca. Kax M O>KHo e n .aeTb , u a M e neuue exo.auo ro Ha npH >Ke HH H e 

10 p a 3 f oT 2 .0 0 20 B O ilbT / OpH BOLl HT K H3 M eH9 HH IO B bJXO D.HOf"O H8fipSOK 9 H H H B npeaenax 

0,5 - Q.B B OilbT, T ,e . H M99T MeCT O .O.OCT8T01.f: HO XOpowee o r pa H H lf e HH e HMOYilbCO B . 

P a6oT a o r paH Hl.! HTe n g c OTpuua T ellbH bi MH H Mnynb CBMH 6bJ118 npo e e p e aa aa n p o T OHHOM n y t.t

x e ycxopnT enH . H a p u c . 8 n o x aaaa a n o n y'le HH BR np u a T o M aa.a u c HMOCT b aM n n uTyLlbi Bbrxo .a a o 

ro H MOY11b C8 OT p 8 3 H biX BellH I.I H H B bi CO K Or o H8 IlpH >K9HHSI, n o.a aea eM o ro HB. <J:>OT O YMHO>KHTell b. 

Ce e T nble Kpy )K KH COOT BeT C T BYIOT 8 M fi11HT Y!l8.M BXO.O H biX HMOyllbCOB, T Olf K H - 3 H8"1 9 HH SIM Bb!XQLl 

HbiX RMfiYilb COB . 

n o n y "'eH H bi e aK c 11e pHMe aT a n b H bre aaH H bie n o3 B 0 11H JOT c.ae naTb cneay JOU1H e BbiBOD. br: 

1, M ano r a6apHTHbiA Y M HO>KHT eJib ~3 Y-35 M o >KeT y cne w a o pa6o T 8 Tb Ha n y l.fKax penwru 

BHC TC K H X 1.f8C THU B CO 'l 9 T 8 HHH CO c x e M B M H COBil 8 LleHH A HBHOC9 KY HLl H O r O D. H a fi83 0 HB ; 

2 . CX9M 8 Orp8 H H I.IeHHSI HB LlH O.OBX n -10 B p st!l e Cnyttaee M O >Ke T ycneWHO pa60 T8Tb C H M 

nyllhCBMH H SHOCe KyH!lHOA .0 11HT 9 llbHOCT H; 

3 . MO>KHO OCyLU9C TBHTb D. B OA: HOe cJx> p M HpO B 8. HHe HMilYilbC OB C H C fi01lb30 B8H H e M HMny 11bCO B 

OT 8 H0 .0 8 H nocne .a a e r o D. HHOLIB cJx> T o y M HO>K HT enSI. 

II. C x eM bi MHOro xp a TH blX co e na.aeu u A H a HTHc o e na.ae u u A 

Ll llSI f" O!lOC K O n a H8 CUHHT HilDSIUHOHHbiX C lJ 9 T lf:H K8 X 

B llH T epa T ype Ofi HCB.HO HeCXOilbK O TH nO B r O .O.OC KOOHI.I e CKKX CHCT eM, IlOCTpoeH HbiX Ha C UHH

TH11 11SI UHO HH bJX Ct.t9Tlf:HKB.X / S-B/ . 0 LI HH M H 3 OC HOB H bJX aneMe HT O B 8 0 BC9X 3TH X C H C T 9M8X H B11 H JO T 

C SI CXeMbl D. B y K p8T K bi X COBil8 Ll eHH R, 0 LI H8KO npK DOCT 8 H OB K9 3 KCOepHM9HTO B n o T pOilH OMy pac

CeHH H JO npOT OHOB 6o nee p8 UH OH8llbH biM U OK83 blBa JOT C SI CXe Mbl M HOf"OKpS T HbiX COB08 D. e HH R . H K >Ke 

p aCCM8TpHB8eTC H aneM eHT r OD.OCK O fiH 1.feCKO R C H CT e M bt, COCT O SI W H A H3 10 CUHHTH1111 HUH OH H hJX 

C1.f9T t.t HKO B H8 ¢ oT Oy M HQ)K HT e 11HX ¢3Y-35 . 

C xeMa pacnon o>KeHH H C"'eT I.IHK O B npu ee.aeaa a a p uc. 9. ClJe T "' HKH 1- 5, 7 H 4,5,7-10 

o 61:.e!lHHe Hbi e .aee 6-xpaTH bie c x e M bl coe na aeH H A, a c l.l e T 'I HK«' 4-7- e "'eT blp exKpaT Hy !O cxe 

My co a na.ae nR R. V1 Mnynbc c 4-x p a THOR cxeM bt co s naaeHu A HC n on &aoea ncH e xa q:ecT B e aa n pe-
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IU810We r o B cxe M e BHTH COBna .ae HH H IA .C . I , ~ e pe3 KO T OpyiO n ponyC K 811HCb HMOY!lbCbl OT 6 - xpaT 

H bJX cx eM cos nr~ .ae HH il lpHc . 10 / . 

H a pH c . 11 n p HseneHa npHH u H n H a n bHBR cxeM a aneMeHT a ro .:toc x o nH~ ec K oH c Hc T eM bl. VIM 

OYilbCbl OTp H ilBTellbHOH 0011RpH'JC T lf C B H O .O B ¢ 3Y- 35 OOLI B!OT CR H8 n e psH ~Hy ro 06MOTK y T pBHC -

c;popMa T Opa, c .aenaHHO r O Ha cJ:>epp HT OBOM KOilbU€ ll HBM€TpOM ) Q MM, fl .= )000 . llnH Sbl60p8 

O OTH MB il bHOrO 3 H8"1e H HSI K03qxtJH U H€ HT8 T p8 HC f} l'1 pM8U HH .f( C OO:o.AO W b iO •t yBCTBHT e llbHOrO .Q HC 

KpHM HH8 TOp8 6bi 11H 11pO B eLl€Hbl H3MepeH H SI 8MI111HT YLlbl H MOyll b COS npH p8311H ~H bJX 3 H8"1eHHSI X _'{ 

n o ny •J€ H H bl€ T B KU M o6pa30M Ll. B H Hbl e nO K 83811 H, \I TO O riTH MBilbHOe 3H8'1€ H V.e K 03ciY}">H UHe HTB 

Tpanccf:>opMaUH H pasHo T peM n pH H BilH~ HH H B K OHUe x a5enR cJ:>op MHpy!Oute H nH HHH PK- 5 0 nn H-

HOR ) M€T p . C o B T O pH"'HOI\ 06MOT K H T pB Hc¢opMa T opa C HH M8rJHCb HMI1YilbCbl n ono ;.K HT €/lbHOH no

ll R p HOCT H " no.a asan HCb no x a6 e m o PK -50 Ha sxo.a y c Hn HT enst 1n 1 , 11 2 I . K ac xa.a ycH

IlKTen sr H B IT BM O € J1 2 Orp 8 HH "'H B811 HMOYilbCbl n o BMOilH T yLie, B T 8 K 1K€ cfl0pMHpO B 8 11 0 0 Ll i1HT € 1lb 

HOCTH 'C OOMOLU b !O 0T pe3 KB Ka6ensr PK J-400 ll llHHOif 10 CM , B K 11 10'1€ HHO r O B a HO .O HYJO uenb , 

CQ:>o pMHpOBB H HbJ€ T a KH M 06pa30M H MflY11 b CbJ OO.QaBB/l H Cb HB CX€M bl C OB08 Jl €HH,1, Bb!n011H € HHbJ€ 

Ha LlHOllBX Ll - ) OA no CXE7Me r a pBHHa. B bJ60 p T H n a LlHOllO B 6bJn n poH3se.ae H n y T eM cpaBHe HHH' 

p e a y nbT B T O B pa60 T bJ c x e M, n ocTpoe HH hlx Ha pa3liM"'HbiX .a Ho.aax I L1 - 2 B, Ll lO A, Ll l l. Ll l 2, 

.Q } 4 1 . Jlyq w u e p e 3 y 11bT8Thl 6bJ/1H nony~e H bl C Ll HO.OB M K LJ. lOA, 'iT O 06'bHC HSie T C H' , n o -BH llHMOMy, 

T e M, \ITO .O H O.O .ll lO A o6na.aaeT O TH OC HT € 11bHO M9HbWH M Bp€ M € H9M n e p 9 Kli 10 '1 € HHH, 'I € M .a pyrue 

H C DbJT 8 H H ble Ha M H llHO ll b/
5 1 

• J..1MOY il b C bl 6 - xp a T HbiX c osna.ae H H A "' e p e 3 11BM ny II J H liHHH JO 

/B/ 
38.09 p >t< K H flO!l8 B 811H C b HB BXOLl CX € Mbl BHT HC O B DB .O eH H R Ha B T OpO A BX OD, C X e M bl n o -

CTy n aliH 38 n peW8 10 W H e H M DY llb Cbl O T 4-xpa THO R CX € M bl c o sna.ae HH R, OOC ll e H X Y CHli€ HHS1 H cpop

M H pOB8HHSI x ac xa n a M H Ha 118M n a x 114 I n 5 I n 6 • JlHHHH' 3 a.aep -K KH, n eo6XOLlHM8SI .OliJI 

c o rna cO B a HKH' B peMe HH n p HX0.08 HMflYll bC O B HB BX O.Obl c x eM bl 8HTH CO B08.0€HH A , 6 blll8 c.aen aHa 

H 3 o T p e 3K a x a6en JI PKJ-40.3 .a nwuoA 1 2 e M . VfMnynh C bl co c x e M bJ a HTHcoena aeHuR ycunH Banucb 

BbiX OllHbi M y CH11HTe/le M 11 7 II s H q e p ea KBTO.O HbiA n o BT OpHT 9 llb n 9 flOLl8 B 8li H C b no xa 6e l1Jo 

Tuna PK- 5 0 unu P K-19 Ha pe rHCT p u p y tOwee ycTpo Ac TBo . B cnyqa e pa5o T bJ cxe Mbi na xa6e nb 

P K-50 BbtXOllHbJe HMnynb cbJ H Me n H a Mn n HTYLlY 20 sonbT , a n pH p a6oT e n a x a6e nh PK-19 -

6 B O llbT . Kos cJ:>cPHUHe HT OT 5opa 6 - xpaTHO A CX € Mbl COBOa LJ.e HHit, H3Me p e HH bJR HB BblXO.ae YCHIIH 

T €11 H' . paeen JO. 

npu pa6o Te H8 n yttK e Op OT O HO B 5blliH H 3ylJ9H bl OCTB llbH bJe xap8KT € pHCTHKH CX€ M bl . Ha 

p HC . 1 2 OOK838 H8 38BH CH MOCTb C"'eT8 6 - xpaTH biX C0B08Ll€H HH OT aa.aep >t< KH B O.O HOM H3 

K 8H8110B OpH OTK1110 LI9HHOM K8HBn e 8 HTH COB 08 .Qe HH H. KaK BH LI H O H3 p HCY HK8 , KPHB 8SI H MeeT 

nnaT o w HpHHOA 1 2 Hcex , c p e aK H MH c n a.aaMH no xp a HM ~ paapewa10 w ee ep eM R cxeMbJ cosna

neHH A Z 8 Hcex . 

H a p uc. 1 2 6 noxaa aua c q e TH a SI xapax T epH C T HKa cxeMbJ a nT uc o s na.aenu li. Bx m o "'eHK e xa 

Hana 8H TH COBI18.0€HHA n p HB O.OH T Dp 8 KTH "'€CKH K IlOilH OMy fl0Ll8BlleHH IO c q e T a , KBK H LlO ll >t< H O 

6 blTb n o yc n o sHHM q:,uauqecxo r o sxc n epu MeHT a a c n y 1.fae 1 0~ a cp¢eKTHBHOC TH cxeMbi . n pu 

C .OBHre H M!l YllbCOB 8HTH COB081le H HA B K a Ha n e 6 OpO HC XOLl HT OO liHO€ BOC CT8HOB lle HH e C 'l e Ta . 

Paape W S lO W €9 epeM H' C X€M bl BHTHCOBna.ae HH~ OK 838 110 Cb paB H blM 16 Hc ex. 

H a c n en.y 10we M pu c ynx e l p Hc . 13 a / npuee.oena c "' e T H B R xapaxT e pucTHKa c x e MbJ c oena

aeHufi B 38 B HCH MOCTH OT HB OpR ""e HHH' fiHT aH HH' c}JO T OyM HOa< HT e n e A . nnaT O W H p HHOA OKOliO 

50 0 e o n bT c e H ae T e n b cTeye T o B blcoxoA s cpcpe xTH B H OCT H pa6oT bl e x eM bl coenaae HHA . Ha pH c . l 3 6 

6 

fiOKB3BHB 38BHCnM OC Tb C K OpOCTH C~eT a OT HanpSI MeHHSI OHTBHHH' H8 C'ieT~Iif K e BHTHCOsnaneHHH. 

npH HH 3 K OM HaOpSl>K9HHH OHTaHHH', KOrLJ.a H MDY11bC bl OT C~eT~HK8 a HTH COs na ae HHH ewe Ma 

nbl, C ~eT 6 -x paTH bJX COBna a e HHf% He M9HSI€TCH'. C yaenH~eHH e M H aOpR n< € HH SI HB C~€T'iHKe BHTH

COBna!le H HH HB"'H HaeTc sr noaaaneHHe c~eTa , KOTopoe npon.on>KaeTc~ npH LlBllb HefiweM ysen uq c 

HHH H8Dp sr n<eHH SI, 

Ha pHc. 1 3 a .aaHw c~eTHble xapaK TepHcTHKH cxeMbl coana n e HHH a a aBHC HM OCTH OT ypoe 

HSI QHC KpH M HH8 UltH H8 BbiXO.OHOM Q~C KpHM H H aTope Ll liSI Cny~aR OTKI1 ~"1 € H H Or O KBHana BHT HCOB

naneHHli . Ha p Hc. 13r npuse.ae H bJ xa pa xT ep HCTHKH C"'eTa e 3aBHCHMOCTH OT Hanpsr ;.KeH H ST Ha 

.:I H CKpH MHHaT ope lf9Tblpexxp a TH Ofi cxeMbJ cos naneHifH / Jl (j I, 

n o ny"'€HHbJe 3KCD9pHMe HT811bH O p e 3y11bT8T bl CBHD,eTellbCTByK>T 0 TOM, "'TO 3 cfl<PeK T HBH OCTb 

paccMOT p e HH bJX cxeM c o enan.eHHii H aHTHcosna.aeHHH 6nuaxa K )00% . 3neMeHT ro aocx o na, H3-

roToeneHHblli 0 0 O OHCaHH biM CXeMaM, B HBCT OH'Wee BpeMH lfC0011b3yeT t.:SI B SKCnepHM e HTe 00 

TpoRHoMy pacceRHHJO npoT oH OB Ha sr npa x yrnepo.aa . 

AeTOpbl non b 3yiOTcR cny'laeM B bipaaHTb 6naro.a.apHoCTb M.r. N \ ewep s&K oey 3a nocT osrH

HOe BHHMBHHe K pa6oT e 1 iO.K. AK H M OB y 38 DO J1 €3H ble 38M9lJ8HHSI npH paapa60T K e CXeM , a 

TBK >Ke ll.B. 6 yll KHHy, B . M. npH6opy, r .B. PbiKO By" T .ct> . 06naKOBOA 38 DOMOWb np H 

T OB11€HH H H HCObiT8HHH annapaT ypbl. 

llH Tep aTyp a 

I. A. A. PyneHKO. n T3, N9 6, 60 / 195 8 /. 

2. A.B . KyueHKo. n T 3 , M I , 3 / 1960/. 

3. B .C . Hane >Kll HH. n T 3, )\~ 2, 102 / 1961/. 

4. IO .K. AK HMO B, A.C . KyaHeU OB, n T 3 , M 1 , 92 / 196 1/. 

5. Jl .B . KyTyKOB. npenpHHT HTM H BT AH CCCP, 196 1. 

H3ro-

6. IO . ,.Q . BaiOK OB, K),M. 3 aAuee, M.G . Koao.aa e e, r . A. n ex cH H, r .n . MonOTK OB, JJ . A.Cy'-I K OB, 

8.5. ¢l e.nopoe . 8 -K a HBnb H SSI r O.Q OCK O OH ttec x asr C HCTeMa C HC0011h 30B tJ H H eM C UHHTHJl liH' U H

OH H biX n.eT .e KT Opoe . Confe rence P roc. , Be lgra de, Int erna ti ona l t\ tomic Energy Age ncy, Vie nn a, p.3090962l. 

7. L.O. Il eggie, G.E:. \ Iasek. Rev. Sc i. lns tr., :S 193 (196 J). 

8. C.\\'iegand. P roc. Intern. Conf. on lnstr. for !-ligh- l!:nergy Physics p. l 82 

B. A. A. Pyne HK O. n T3 , N9 2 , 59 / 1962/. 
0960). 

P y x on u c b n ocTyn Hna s ua.aa T enb c xn A oTnen 
1 HIOH R 1963 rona. 

7 



I 

1,0 

0,1 

0,6 

O.'t 

0.2 

0 " B 12 16 20 L,a. 

P uc . 1. B bt XOll HOii T O K y~tHOt+::J.t T eJtH / a OTHOCHT e .llbH biX e;::J;HHHUax / B 38B HCH :'I.I OC TH O T p 8CCT OSI

HIISJ L ·" e , !.:.Jy rpoT OKS TO.:lO M H T O 'iK OI1 06Jt y \feHHH C UHHTH JI JlSITOpa: KpHB8SI i -cuu u

T U 1.1 SIT 0 p yC T 8 HOB.r1e H H e n lCpe .'lC T B e HH O H 8 tPo T O K 8 T OLJ.et KpH B8SI 2- CUIIHTHn JtSITOp yc 

T tl HOB.1 e H Ha C BeT OBO..:J.e B b!CO ':"Qi'\ 8() MM; KpHB 8 SI 3 - CU HHTHitJtRTO p yC T 8 HOBJte H u e 

nocpe .:lCTBe HHO ua <t>o To KaT o.:J. e 11 n o ~t pbtT o Tpa>KaKHU H M H ¢o nbr a~t H. Be e KpH Bble Hop 

~tup oBaHbt u a e ::tnnuuy npu L = JJ. 

~H-l< 

~3Y-lf 

... 

Pu c . 2. Cxe Ma coen a.LJ.e uuH P y.ae HKO c n. u o.a. n ~..otM orpaH H'i e nu e M If .asollHbiM <fx>pMuposa uue M 

HMnyn bCO B 11 a axone. 



IV 

ilo•d 

30 

JO 

(0 

_, 
-I( 0 

}/ 

'I 

G 

5 

It 

3 

2 

t 

0 

1200 

)I 

8•10
3 

6 

5 

4 

3 

2 

f. 

'I 8 12 16 20 21( 28 tHee!< -'I 0 4 8 f2 

PHC. 3. KpHB8H aa .a ep>K8HHbiX COB08.Q 9 HH A:: a /.a ns:1 M O C T OBOA CX9Mbl, 6 / .anR CX9~bl rap B !otH F.l . 

,, 

I 'tOO fl/)0 

Pnc. 4e C\feTHbJe xa paKTepncTRKH Moc To s oR c x eMbi coena.aeansr: a/ aasHcHMOCTb c \f eTa oT 
H80p SI >K9 HHSI OHT8HHSI yMHO IK I-f T91TRj !5/ 38BHCH MOC Tb C1.19T8 OT HanpsOK9 HHR .Q HCKpH 

M HH8 UH H . 4KC1TO HMOY 1TbCOB OT H9C9HO K e.a HHH U9 OTCl.f 9 T 8 M OHHTOpa. 

f6 20 t HCeK 



68tn 

r-----------~~-----------,--~·2~~ 

ff 
w.-so 

I 
""' J. 

P uc. 5 . Cxe Ma ncn biTaHHR .au o .a Horo orp aH H4HT enSt np u pa6oTe c HMn ynbCBMH na noce KyH D. HO~ 
.Q ll HT ellbHOCTH . 

v,, 

'·' 

'·' 

... 

" 

'·' 

'·' 

~2'11'1 11110 1kl) - fiH U.,,& 

Pu c . 6 . 3a nu pa JO wee n anpsvK e Hue LJ. HCKpH M HHa T o pa U e aae u c HM OCTH o T H a np st>KeHHSt n nTB HHSI 

ct>3 Y-35 n n• pa3nH"H biX Tn n o s n 11 ono s : I - Ll l 2, 2- Ll l 4, 3- Ll 2 B , 4- Ll lO. 

u,.,.,& 
1,0 

0,8 

0,6 

o,Y 

0,2 

0 2 " 6 • 10 12. I 'I 16 .18 20 u,., -6 

P u c . 7 . 3a e uc uMoCT b Bb! XO.a Ho r o n M n y nbca o r paHH<tHT enR OT e e nu quH bl HM ny nbca Ha a xo n e. 
nyH KTH pH8 St llHH HSI COO T BeT CTBye T Cl1Y4810 OT C y T CT BHSI Or p8 HH4e HHH. 

12 

u, (, 

f,8 

1,6 

1,"1 

(. 2 

f,O 

0,8 • • • • 
0,6 

O,"t 

0,2 

1~00 1600 1'¥00 (101) f900 u,., 6 

P H C. 8. 38.BHCHMOCT b 5b1XO.QHOY"'O HMDYllbC8 orp a H H'IHTe nH O T H80pSI>K e H H SI OHT8HR51 «2>3 Y-35 
npH pa6oT e 88 ny"t: Jt e npOTO HO B . Kpy>KJt8M H DOK8388bl 8.MDl1HT y.abl B XOLl H biX B M D ynb

COB, 

A 

Psc. 9. CxeMa pacnono>KeHHR c-teTttHKOB e onbiTax no TpoliHoMy pacce RHHtO npoToHos. 

13 



A.C. 

PHc. 10. BnoK-cxeMa sneKTpouuoA a nnapaTypbt. 

l'fOHOA/1 

PH c. \1. npHHUHDH & nbHSH CXeMa sneMeHT8 r'O LI.OCKOna. 



-"' 

/tOO 

300 300 

zoo 

0 t Haell a 

PHc. 12. 3KcnepHMeHTanbHble xapaKTepHCTHKH cx e M coena.aeauA: a / ct~eTH8R xapaKTepHCTH 

Ka CXe~tbl W9CTHKp8THbl X COBna.aeHHA npH BKnJOtt9HHH nHHHH 38.09p >K KH B OLI UH 

~ 
"' 

~~~~~~ 
~~~:c5~ 
~~:~~i 
~I:;~~ 
E ~ «~ «~ tt~ 
tb ~ (,) :z: ::0'0 

~~~=-ss 
m m 'C :::a :.: Ill 
.., •• I» II: '0 

o..,i~~~ 
:t: '- :Qi~~ 

]~::Q~: 
~~~s:~ 
tb~~g~~ 
~~gg~~ 
I tr o Ill o-t ~:» 

[~::g; 
Qo l!l:g .C tJ ID = o-t n Ill ::~ 01 
~ I» :'Ill ~ Qo i'i 
o~~og:s: 
g=~a::~ 
5~~:~~ 
a;~~~~ 
. :.; ~: ~ 

:0 II: ID 0 

"' 0 ~ ~ .... 
~ ~ ~ .. . = 
~ ~ ~ ~~ 
:I: m :s: Do :.:a 

: l: ~ ~ ~ = o n o = 
1:11 I "" IE II: ... 
~ ~: ~ 
"" ~ 'i II' 

"C 0 I» 0 

~ ~ ~ ~ 
X I . . 

H3 K 8 Hanoe; 6/ ClJ9TH8 SI xapaKT9 "'1 HCTHK8 CXeMbl 8HTHC OBfl8Ll9HHA B 38BHCHMOCTK 

O T aa.aep>t<KH HMnynbCO B B KaHane 8 HTHCOB08.0.9Hid\. 

a 
~ 

0 8 g & :: 
~ 8 

f-()--< 

' ~ ~ 

I <;\ · ., 
8 

I 
~ 0. 
0 
0 ... 

~c. 
"" i 

~ g 8 ::.:. ~ 
I '9 ... 

! 

!" 

~ 
' ~ 

~ 
.:, 

~r::. i ... 
~~ 
"" 

t HttJ< 

~ 

':1::. 

• 


