
. - ~-~~--~-

B~CV\.1\e...\-lt<O A .T M 3aMo.nO)l,<·1.1,A ~<-DB. b.tfl, + 
b -1- 9--:- 8 b ~ 1' 

C t-3 176 ri 
, e-19 

OB'bE,ll;HHEHHblti HHCTHTYT H,ll;EPHbiX MCCJIE,ll;OBAHHR 
I 

I I 

)~E_ll0Hl1POBA'HHAH llYBJil1KAUl1H 

,lJ;y6~a 19 o/~ 
I 



" ' 

0~ IDICTMfrYT H.I(EPHbi.X IruCJJE.I{OBA!-ThlH 

JIAEOP ATOJ?VJ.H H,UEPHhiX IiiPO :B.1IThi 
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AHHO'JLA1l11H 

OmtcaH CJJIDCCJ6 C;yiU8CTBe"HHOI':J, yM8ll:blll8Hmi npcrrllt6a KOHCOJ!li>HO 

38R;peWieHHHX TQ\HRHX ~HHUX Tpy6 • 3SKJII01:UliQII.{~ B B036yJK,IJ;e;mm 

B Mar.I'8p:LIMe Tpy6a. H8llD.pruK8HH:i, o~6}STHbiX ITO 3H8EJ H8DpB8H~ O'l' 

B:ee-cmol. Harpy3Kii /'tJ8CTiitiH8JI KOMTIIBR'CaiD;Iint H8I'IJY3KE/. IlpmmNITC.£[ 

rvreTo.n;PJKa' pactreTa. llpom6 Tpy,dm 1m:3 He~piltalB-eromd cTaJIB Ji 34/30, 

L = 0000 IVIM rrpa 't!laCTmrcrHo:fa KOMJie:HCtai.U1H BecoBoit Harrp~sK:a IIOJLY

'titlH paBHHM I.,Z MM', TO~;n;a Rall IIpO:rll6 T8llro.:i JKe Tpy6H no.n; .n;a~CTBB-

8M C06CTBmHHOI'O B6CCl' paJreH 31 MM. 
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3a30Jp M~ TIOJilOCam! Mal-THMTHOH CHCT8ME! B peJifiTHBRCTCROM TIT,$iKJIOTpOr

H€:: c .1KeCTKOH WORWCiilipOBKOH CldbiqHO· HeBe.miR. no~3TOMY BHCO'l''8 YCICOPffiOmero 

iJIERRTp0,11;8 .1JY8HT8 TSK\1Kfl) MaDia. RanpM~~e;p, B p8MT:am!CTCKOM IUUCJIOTpOH!it 

C 8H8pi'Mte::H TipOTOHOB 600 - 700 M8B anepTypa ,lzy8HTa He MOIK8T c51IT:b c5o

Jret[: 50 MM. B 8TMX YCJIOBRfiX ,TI;MaMeTp Tpy6 TipOc5HMR'OB, BXO,If,ffmiDC B ane;p

Typy .TI;YaHTa He MOIK8T c5HT:b ~aJiee «1 MM. COB®pille:HHO· OtieBPii,IJ;HO·, tiTO IIO:.IJ; 

,ne;ibTBHeM CO'c5CTDHHO'I'O' Beca; I B cJ:ry:qae ROEICOJI:bHO'I'O saxpenJieHIDL npo6-

mnmB/ TJPyc5a k1. 40 MM: H, L = 3300 IVIDT rrpo:rHeTCJI cyruecTBEmBo c50JI:bllle' 

:vnvrerorn:eroc.H sasopa MeK.IJY Tpyc50.E: :m1 KphlinReMH .IlYaHT&• Oa;ymecTm:re.tme no,ll;

BeeKH; npoc5HMROB R RpH:1.IIR8M .IJ.Y8HT8 HElB03MOIKHO :m-sa MWIOH Hecyme::i CliiO

COc5HO:CTH RpLTIIIeR. 

Haa6o>Jtee aM>eKU'HBHbiM' MOJKeT. OEasaT:bCJI npmvraReHli!e o;n;Horo: us cnoco- . 

c50B Tip(fJJ;BlilpRTSJI:&HO'I'OJ H8IIpfD!t9H& Tpy;6 npo6HMKOB. J(.Jr.f£ :mif.IBJI€HM: BJIM

.ffFIM.fl rrpe;D;BapHTSJI:bHO H8IiLpWI£8HHOI'O COCTOSIHIDE Tpyc5H Ha Be:JIMtimiY ee npo,_ 

I'H.c50B c5biJIO kiBI'OTOBJI€HG 2 MaKe:TS; npc£<5HHR'OB. 

CxeMa nepBM /trepT. I/ 
HaiKpJIDKeHHOe:: COCTOHHIIII& Tpy6bi Oc5EWI19tiHiB8JIOC:b C llOMOBU>IO ,ILBy.x: H8T.D;... 

HHX JISH'l' napaJIJISJI:bHhiX OCll Tpyc5H, HG ClVIemeHHHX BB6pX ITO OTHOill8ImiO E 

oceBoli Ha paccTO.fiiDIEB:: "c"'. B roJ!HSOHTaJI:bHOii IIJiocRoaTm: paccTo.flHMe Ma

llY JieHTaMm - "B". KoE.Uii: JieHT y; ()CHOBaHY Tpyc5BI' HMeJIM Ham'.ruKHoe yc:

Tpo:WcTBO B BldUJ;e: RmieM8Jl'HtitttCR'Oti. napH BHHT-ratffia;. BTOpBie H'OHJ!.UJf JI8HT 

sa:s:penJieHbi B O,!(HOM Ht3 ceqefld' Tpyc5H. 

CxeM2!' BTOpa.R: /trepT. 2/ 
HallpiDiteHHOe COCTOHHMe: Tpyc5bi Oc58CliS;tDimaJIOC:b C llOMOm:biO Tpo.ea, pac

IIOJIOIKEllHHOrO BHYTPM Tpyc5bi. KOHSE) Tpoca Y OCHOB8Hllffi Tpy6Bt yKpen:JlfiJIOJ£ 

1£\ HappHai IIOB&pXHOCTH Tpyc51I. BTopccY.f KOHeJm, HMSBmd H8T.fDKHOe: YCTpOM

CTBO BMHT-I'aif~KSJ, yiEI)eTimiJICJI; B O,IJ;HOl\I R3 CS!i1:aHMJID_ B I$HTpe Tpyc51I. 
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B TOM H :n;pyrGM CJIY'Iaf!OC o6ecneJ'tim38WIUC:C ,IJ;OIIDJIHHTSJILHhlle: CBSE8H HaTIDKHOTO 

8ReMeHTa C T8JIOM Tpy6hl. 

Yc:aJII1e aaT.F.J:JKeHH.a:~ 'Ji"POCOB orrpe:n;eJJ.HJioc:c no ~opmyJie 

........... , . 

/II 
F:n;a: Mu = M8 + Mm 2 - saMepeHHHif MOMEHT B romre:MalJ.'H'Iecxoi nape B:miT-

ra:IKa:, 

M8 - MOMeHT Tpea:run E pes:r,6e BHHTa, 

Ms = Qo ·'lac (f~ 'I+ p'J 
Mm

2
- MOMeHT TpeHH.F.l Ha Topue:~ raw11, 

2 r~:- 'Z:). ao ·f 
Mmt 3 · zz _ z2 

2 8 

~BC- Cpe,IJ;HH~ pa~yc pe3:C6hl BHHTa, 

Cf - JTOJI nO,IJ;'I>SMa: BHIHTOBOH JillHHH, 

p' - npee;.n;eHHHii yro.JI TpeHM ,IJ;JIH :n;aHHoro rrpr.:I~Wlff pesL6E 

'Zz- MaRCHMaJibH1IM pa,n;HyC OIIOpHOM IIOBepXHOGTB r~:, 

'Za- HIDIMeH:CIIIMil pa;J;HJC OIIOpHOM IIOB®pXHClCTH ra:fbm, 

f - Koa@lm:J;HeHT TpeaH.F.J: Toplr(a ram no oriope. 

MoMeHT Mu Il3Me:ps!JIC.fli c noMorq:cro TILpYJIO.fHHoro ,IJ;HHaMoMeTpa. OTc'IeT IiLpOll3-

BO,IJ;HJic.m nocJie Ha'Il!Jia ,IJ;BDSHH.ffi raifim .. H3M<apeime rrporuc5a:. ynpy:ro:H J!JlHHK 

Tpy6H npOH3BO,IJ;HJIOCL no OTHOlli8HHIO R JIDHTpOJILHOH IIJillTe C DDMOiqLIO pelc

MYCa:;. 

YpaBHSHH~: yrrpyrO'H JillHHH RDHCOJILHO sa.n;eJiaHHOM 6aJIRJI 

a/ C paBHOMepHO pacnpe.;~e.JISHHOM HeJrpysROH q 
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B/ Harp-HHot1: cocpe.n;oTr;ttiBHHhiM MOMe:HTOM M c Ha KOHIJ;e 

u = !k...£ 
713 EJ 2 

HatiifJI(l}; OTC'tleTa - 38,Il;Em£8HHHm KOHen 6<3JIKI1. 

liTo· llliJ)BDH CXe:M~ 6WIO ITOCTaBJieHCll ;ru3a: 8RCITep:k1MeHT8: 

I. ']'p~6a HaxO.n;kiJI8C:b no.n; .n;~TBli1~lJI .co6CTBlttHHoro Be~-a q = I5, 9. ro•3 

mF/ em. OnpeJJ;e-MJiaGb Bem:H'ild-Ha. RoMITeHcHpyrome.rcr MOMeHTa MK I B ce-

'tle:HMR X = 1500 MM/, npM R:OToportr npo:~m:6 ynpy:roi Jlli!IDlrm B. ceqem:u1 

X = 2700 MM paBEm I ,2 -· 

Z. 1']YJ6a:. HaTpymt8JI8C:b paBHOMEq)HOi pacmpe:.n;an:eHHOI HtmrpysKO:fi C BHTEm-

<mBHOCT:biO q = I9t4.ro-3 Rr/cm H. coopa;n;oTotieHHoi' cMol Q1 = 100 r. 

fJil\llMkiT~ .n;epJKaBim C MEIIeH:biO/. Tam JKEr ar:rpe;IJ;e~JISC:b ::eeJimttg;ma ROMIU~H-

<mipymteTO:- MOllifeHTa' MK lJ_ yCJioBmiX, t>roEpeHHmt. lBBIIIe. PesyJ.I:bTaTir a6pa1-

6oTaHu Mel'O,Il;OM Fp~],tqEaCROrO _ HHTerpmpOcr!HiHIDiL R ITpE8JJ;9HH Ha p:KC. I, 2, 

3, 4, 5 k1 6. Pesy:JlbTaTI:r pemelll18: mi en:cnepkiMEmTa c:e:e.n;<mBF B Ta-6JIMey. I'pa~ 

q)Hqec:rm:ti crroco6 pel!IeH:viH sa.n;atiM' B aToM C.71J1'Iae Ha«6Mee· rrpocTofi m Ha;.... 

r JI.fi,IJ;Hhlif. 

ncr BTopoi cxeMe Tpy6a HarpYJKaJiac:~ paBHoMepHo pac11Iipe.n;eJ.IeHHoii Ha+

rpysRo:Vi q, = 19_,2. I0-3 Rr/cM·, cocptB;IJ;OTo-creHHhiM:V.L C.TlJiaMB Q1 = 130 r, 

Q2 = 2"75 r. C IIOMOnp:,IO H8TmKHOH llpOBOJIORM B036YJK,IJ;8JIBC:b QKJI8 QK 

KOMIIeHCI1pYJOmaE nepBOH8l1litJI:bHUti npOTli1!~. 

llpm' 9TOM He CTaBMJiac:c 38,Il;8'tl&li 100~~ :E£:OMITeli08]Um llEli)BOH8l1aJ!I>HOrO npo

~6a. K3M€!PflJIRC:b ROOp.n;MH8Thi ynpyroi JIHHM1i1 Tpy6u R MOMBHT 3a~~ r~

RR: B BMHTOBO:ti nrape; H8TmKHOro· yc!I'po:f8}TB8. 

IS wn~Mlf.~H I ~ 3CKM3a HaT~Horo VCTpOHCTRa onpe~~~ac~ BeillM~ 

Hl:il' QIC • 
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L=3_000 

Oo 

1800 

1880=0 

11 
u -~r----+-

Q~ ~ ao , a = I880 1\IM, D = 34 MM 

Q D D a: = 2a ; QK = 2a . Oo ; Qc, OM'~ ti>o;pNJY~ /I/ 

r~e t~ p'= 1,17 t~ r ; t~ r::f . 
Ko&Wl~IIHT TpElU'l.Sif ~J.Eil IIllipbi CT8JCb-CTailllli: C lllliJ~aRT49 CMaSD Ba-

E,n;H!l'CH: B. IIpG-)J;(&lJita1X 0,1- O,I8. B3R'I'O f = O,I3. PemeH:wr B Bli,Il;e rpa.,... 

WBROB cNr. pMc. 7, 8 m 9. Pacxo.7K~env.e pesyJr:oTaTOB pemeHitfl m: s~rcnepB+

MeHTa cr6yCJIOBJI8HCD H83HaHH€M TO'IHOTC. 3Ha'I8HID1 RU':a®llllmDlei'Fa TpeiOOi. 

PesyJI:bT,aTbi peiU8Hitfl 1!1 SIRCil8pE:M8HTa CBEa\U8Hbi B Ta6.1.IIU:(J'. 

CxeMa_ I 

a/ Tpy6a no~ ~elfDTBUeM co6cTBeHBoro :s:eca /eM. pMc. I, 2, 3. 

X eM 0 20 40 60 80 roo I20 I40 

M4 ?15 620 540 456 385 318 2.56 204 
Kf·CM 

MK 492 492 492 492 492 492 492 492 
Kr·CM 

M 223 128 48 
Kr·CM 

-36 -107 -I74 -236 -288 
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X eM I 50 I60 ISO 200 220 240 260 280 300 

Mq, 178 156 II4 79,5 5I 28,6 12,7 3,18 0 
Kr·CM 

MK 492 - - - - - - - -
Kf-CM 

·M +I7fr +156 114 79,5 51 28,6 I2,7 3,18 Q_ 

Kr·CM -314 

. . 
M'f." ~(I..-I), q, = 15,9.I0-9m/cNr, L = 300 eM, X-B •· 

MK = 492 KF Clli' Mu1 = 28,8 :m: ow:, Muz= 26,4 Rr eM, 

Mu1 H Mu2 - mtsMepeHa:ore saaqeaH.m rv:oMeHTOB B HaTDHOM ycTpo:fcTBe_. 

Yc:wiRE~I aaTRJKea:wr npoBOJIOKM cooTBe;TCTBeano. paBHbl Q,0 = I7I Kr, 

Qz0 = I57 m:, Q0 =Q10 + Q20 , Q
0
= 328 Kr. 3;n;e:c:o f ::::0,15. 

llJie"CIO' llpHJIOJiteHRfE CU C = 1,5 CM. 1'13MEa;J)SHHOe• 3H8H8Illta: nporH6a B C$-

X= 2700 MM 1j
3 
= I ,2 MM. Pac"CieTHoe saa"Cieime nporH6a 

~p = 0,88 MM. 

6/ Tpy6a' ITO;D; ;D;aRCTB1iUU\'f p8BHOM9:pHO pacnpe;,:n;e-meHHOi! H8TP:W3Kii 

q = 19,4.10-sKr/cM, 11 cocpe;;n;oTo"CieHHo:fii Q1MI[ 01= I30 :r. 

I OM. pHC 4; 5, 6/. 

Xcmr 0 20 40 60 80 roo I20 140 Itii 160 

Met 875 755 660 560 465 388 310 25Q 2I8 190 
Kr·cM 

MQf 39 
J<r· CM 

36,4 33,8 31,.2 28,6 26 23,_4 20,8 I9,5 18,2 
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X eM 0 20 40 60 80 IOO !20 I40 I 50 !60 

MK 627 627 627 627 627 €27 627 627 627 -Kr·cM 

M 287 164 ~f;),B -36 ~I33 -213 -294 -356 +237,5 208 
Kr·CM -389,5 

-
X eM ISO 200 220 240 260 280 :I>O 

. 
Mq. !40 97 62 35 15,5 s.s 0 

Kf·CM 

MQ1 !5,8 I3 I0,4 7,8 5,2 2.,6 0 
Kr·CM 

Mtc - - - - - - -
M 156 no 72,4 42,8 20,7 6,5 a 

Kr·CM 

M = Q (L-X) 
Q1 1 

Mtt1= 36,5 R:r crvr, Mu2 = 33,5 Er eM, 010= 217 mr, Q
20

= 200 Rr 

MK = 627 Rr cJM. 

MaMepEmHoe sHatierute npa:mc5a B cetieHHR: X= 2700 * ~3= I,2 MM •. 



X eM 

M~ 
KJ":CM 

Ma, 
Kf-CM 

MQ2 

Kr:CM 

MK 

M 
Kr·CM 

X eM 

M~ 

Mot 

MQ2 

MK 

M 
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UxeMllll ]l 

'rpyda HarpYJKeHai paBHOMe;pHo pac1!I.pe:,n;eJieHHo:t1: Harpysroo:t1: 

q, = 19 ,2~I0-S IU'/ CM M COCpe,IJ;OTOtie'RHBIMJit CIUI8D 

Qt=I35r, Q
2
=275r, QK:4,85KI' 

/oNI. pH<a 7, 8 Rl 9/ 

0 20 40 60 80 roo I20 I40 

865 750 650 552 465 385 310 245 . 
' 

40,5 37,8 35,T 32,4 29.'1 27 24,3 2I,6 

49,4 44 38,5 33 27,5 22 I6,5 II 

-875 -T75 -68Q -580 -485 -388 -290 -.I94 

80 57 43,6 37,4 37,2 46 6I 83,6 
-~---

··-
200 220 240 260 280 3)0 

96,0 61,5 34,5 15 4 , 3~85 0 

I3,5 I0,7 8 5,5 2;5 0 

- - - - -· -

- - - ·- - -

I09,5 72,5 42,5 2I 6,35 0 

I60 ISO 

ISS ISS 

I9 I6,2 

5,5 0 

-97 0 

II5',5 154 
_________ ._ 

~·~ 



M ~ = ~ ( L- X )
2 

' 

MQ1 = Qf (L -:r) , 

MQ2 = Q2 {L -f20- X), 

MK = QIC (L.-120- X), 

Mu = 80t<r·CM 

X eM roo 200 

Va O,I5 0,95 
MM 

~p 
MM 

0,47 z,m 
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o~ r ~ L 

0~ :c ~ {L-120), zde LuX SCM 

0'- x ~ (L -120), eae LuX 6 CM 

Q0= Q~ =o~~B =540, Co= 5'0Kr 
f 

268 . 

3,63 

4,3 

1J3 - ax-cap.HMeHTaJioHO:tt 3HatieHm& nporlf6a 

l.Jp - pacqeTHoa: sHatieH:me npo:.rw6a 

:faCXOJJ:t,Il;8H:Mi@ 0.6'b.f.ICRff8'TC.ffi H8Jrut!li16M ITOI'E:6a Ha Tp:VOe: III H<ffi3H8UllroeM 

T"OtiHcrTQ, 8Hat!8BIDE RO aqxp~Em'F''Cl: TpemaH 

ycTpOMCTBa'. 

:niepBaH kf BTOpali CXeMa npe:,ICBapHT6JI:OHOro H8TIDK6HU T]lY,OR ITpOl6HBta3 

MO:m:eT OHT:O C yCI!IeOCO:M ITpk!Me:H6H8 B ITpamTI!IK!a ITOCTpOeHJtlBl npoOIDB:OB Q, 

MW!biM ,IJ;CNIYGITJ.illVIH:M npo:S.HC8H.H8M. 

I'pa(!JBH6CRO~ pemem.re: 8H8JIQ;nftiH1IX 38,naq MOJKeT llillpOKO Ilpi1M6:IlliT:OC.fi 

B KOHCT])yR!!!OpCKOit IiLp~THKEr. 

B paCCMOTpEIHHhiX. KOHCTpy;RTHIBHWC CXeMax ITp0:6HHKO:S MO:cyT 6BJ:T:O JIEa)r

KO B080J1jlt,nEaHbi KOJie:6arum npH npi1JIOmeH.HH CitiJ.rn K CBOOO,IJ;HOQ" KOH!zy • lffi]pll! 

lllipHJIOjK8ffi1H OIIJ.W y M6CT8 38KpeliiJieHI!Iff Tpyc5H' KOJie6aHU:. He B036ptJJ;aiOT

«m:, ti'llOJ HMeer MeX}TOJ :e.: peaJ.I:OHbiX oxeMax 

Pa6o!a BSDOXBeHa B 1963 ro~y. 



M ~ = t ( L- :r )2 , 

MQ1 = Qf (L -:r) , 

MQ2 = Q2 (L -120- X), 

M K = QIC ( L.- 120- X), 

Mu = 80Kr·CM 

X eM roo 200 

Va o.I5 0,95 
MM 

'tAP 
MM 

0,4.7 Z,Til 
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o~x~L 

0~ X~ L 
0~ :X:~ (L-120), 2de LuX g CM 

0'- x ~ (L -120), eae Lux lS CM 

Q0= Q~ =a~~B =5~0, Co= 540Kr 
I 

268 . 

3,63 

4,3 

1J3 - SKC:nrrEmpliMe:HT8JI:OHO:e? 3H8'18Hklt. lJlpOr~a 

'lJp- pactreTHoe: sHa'tierm;e; npcl:rmr6a 

:faCXD:Ht;ll;8HIID~ 0:61:>JICB.ff8'TC.ffi H8Jlli'tiR8M IIO!:'H6a Ha TpJ:'i(}e; lil Hfil3Ham:t:eM 

T"O\'t!Hcrra. 3Ha'tfem1fE Rn a@Jmn;mrem'lra: Tpem~a 

ycTpGRCTBa~. 

IlepBaH If BTOpaii CXeMa npe;n;sapKT8JI:OHOrO H8TB8HIUI '.Jl]}:y;6Jl npa6HUSJ 

MOJK8'1' 6I:lT:O C yC:m:erJC(l:M ITpliMaHeHa B npa:wr:vm:e ITOCTpoerumr np0'6HmlliOB Q, 

MaJThlM ,IJ;OOlfOTHlmM ITPO:SHC8HH8M. 

fpa(iJBH8CK:CJEf pemeHHe:: 8H8JIOTI1'IH1IX 38,IJ;8'1 MOJKe"T llillpOKO llpillVI6lRfiT:OCJI 

B KOHCTpy:R~OpCKOi: llpMTHKEr. 

B paCCMOTp'eHHhiX KOHC.Tpy,ETElBHEfX CXeMax rrpoxjHmt0l3 MO:cyT 6mT:O JieT

RO B036Y'K,IJ;8Hbl KOJie6arum IIpE: IIpBJIOJKeHMH Ql«JJH K CB060.n;HOQ KORey. E]lll 

Jmp:HJIOJKeiDIH OJ4JII:i£. y MeCT8 38RpelliJieHHff Tpy6H' KOJie6aHD He B036YJK,ll;aiOT

CE:, 'I'D OJ HMea1!' Me,eTa :a: paa~:OH1TX cxeMa.x 

Pa6o!a BSDO~K8B& B 1963 rOAY• 
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mt-MGCWma6 no UCi.J II m =4 75KrcM 
~ I J M/'1 

m2-!'1GC:J..Jrr:a.6 nc OC:.i I m = 2 C/'1 
-~ 2 trf/1 

q, -15,9·10 ~ /(-r/c.'Vf, MK= 4.92 Kr·cM 

ll ill! il ililllllll ii Ill i Ill i I ill I I ~~II II Hi i >I ail~ 11111111111111 I[] 

!par:puK nocmpoeH Oflfl mp~/Obl ¢34/50 em. 1X18H9T, 

yKpenJ712HHOU KOHCOJ7bHU. 

y I= m, . mi S:x. k ycOJ7 no6opoma Ce4eHUfl ~ KoopduHaTOU X. 

S.x.- nJtat..U.adb JnHJptJ 8 MM~ caomtemcmGyJOfJ..lafl ce4eHu10I. 

K=EJ 



. 95 KTCM 2 

m3 -nacwmao ~1o ocu lJ m3=n· 1111 

£ =2·106 KT .. J: 2 58CM4 
CM2 ) I 

9, = f5,9·10-3
Kr/cJ1, MK=492Kr. C/'1. 

' 
X 

o~----------~~----------~------------~~-
200 300 CM 

Puc.2. 
y':=m3·'/ 

!:J=m2·m3 ·Sx-npo?u6 ynpyzo/1 nuHuu mpy6bl 
,, 8 celfeHuu I 

Sx-n.nOLI./Udb 3nHJpbl!, ='h_{X)f; f1M2
1 

, coom!Jemcm5yJCll./GH cet~eHUHJ X. 

\ 
~ 
1· 



+ 

• 

m2-nacwma6 no OCU. X .m=2 CM MM. 
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