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OnHCblBae~all ycTaHOBKa, npeaHa3Ha•reHa an11 ~o·ny'leHHII: ~oneKy.nH~HblX H aTOMH1,rx 
" , , ' - • ; . , • !' • ' 

·ny'IKOB BblCOKOll HHTSHCHBHOCTH·. ·ocHOBHbIM 
. . . 

y:inoM YCTaHOBKH SIBUSISTCSI. MHHHaT10pH9e 
• • • } ' • ' ✓ 

i;BepX3BYKOBoe · conno, BbIXOAII H3, KOToporo. 

/· · Koei,: ·cKopocT~~-· . • • 

ra3,, paCWHJ)SI.SICb, YCKOpSISTCSI !J.O CBepX3By-
•• • / • L • • \' '• '" 

? 

/;" 

' I ",\,' 

;_ .. CBol!CTBO caMOKOllUHMSUHH CBepx3ByKOBOro, llOTOKa, BMSCTe C ·1,1,1c6Koi! HHTSHCHB.;.'. 

·, HOCTbto 11enllIDTpS1 eec1,Ma men_aTenhHbIMH ·e HCTO'IHHKe noitsip113oeaHHbtX npoTOHOB,1 

• I ' < \ • ' -• ) ,' 

~ ; . • , , • 'I • ' • 

'. B paoo'I'e coaepmaTCSI pe3ynhT1;1Tbl nepBblX SKC~epHM8HTOB,: npo~eaeHHb!X ,c no-

.MOlllblO aaHHOl! ycTaHOBKH. 3aaa'la TLUaTei:tbHoro nay'leHH.SI ·ceepX3ByKoBoro conna· n·'qiop-. 
• ~ • • '-, ' • • ' • • • -., ~,' •• • - • r • I ,J ~ ' • , • I • ' ,' j ~ '• / 

MHpOBSHHe ny_'IKa MOneKyn C npea.eni,HO ,B031':10:i< Hb!MH · napaMeTpSMH KaK no HHTSHCHBHOc-
' '.~ . , . . , , .~ • ' . ' :• _''. •. ~ . , , . l • , . , . , ' , . . •. ; , . ' , 

,TH,. TBK H no. MOHOxp9MaTH'IHOCTH ·coCTaBnSle'r nepBi;1_ll · 3Tan' pa3pa6oTKH'· H_CTO'IHHKa. nom1"-

pH30B~HHblX ·'laCTHU B nao~paTOpHH ·si nepHb!X npo6ne1<4. ,. 
' ' .(_ 
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no· HeAaBHero· BpeMeHI! cymeCTBOBaJI TORbKO 
I ' I ' ,' " ,\ ' 

Top1,1ll OC~OBaH Ha'CB060AHOM l!CTe'leHIIII MOJ!eKyJI 

OAIIH CilOC06 IlOJ!y'leHHll MOJieey~HpHl,IX ny'lKOB, ICQ,- , 

(p11c.I) • l'lsyqaeM1,1ll 'ras IlOAae'Tca;B, COCYA, ~a31,1- _ 

HaeM1,1ll-ne'lKoli; rAe coxpaH11e:rc11 np11 onpeAelleHHlix TeMnepaType Ji;AaBfeH1111._ 'fope~ _nepByIO ·:' 

~ell~ MOJieKyJil,I pacnpocTpaHH!OTCll/B coceAHllli o6~eM, KOTOp1,1ll OTKa'll!BaeTCll AO TaKoro pa3pl!JReHl!ll, 
f ' • -

__ 'lTO MOJieeyJ11,1 B 3T0_!:',06:&eMe ABllraIOTCH, ~e l!CllliTl,IBal! COYAape_Hllll. naJiee MOJieKyJ11,1 'lepea B7opy10 

Ill~Jib lIOilaAaIOT B 113Mepl!TeJ!bHl,ll\ 06~eM. > 
! . , . Ilpi!Hl(lllJl!aJibHOe. orpaHl!'leHlle iia l!HTeHCIIBHOCTb MOJl8KYJiflpHOro rry'lKa, lJOJiyqaeMoro TaKIIM Me

T~/tOM, C~ll3aHO d n~OCTl,IM r~~OKl!HeT~'leCKl!M COOTHOWeHl!eM, a l!MeHHO, CPeJ<~lrn AJll!Ha CB06~,1tHoro, 
' • ' I 

npo6era Mo;eKyJI AOJIJKHa 61,1Th 6o~hme AllaMeTpa nepBoll meJI11. IloaToMy eAIIHCTBeHttall nyTk lIOBblllle-

Hllfl IIHTeHCl!llHOCTl! ny'lKa rrp11 3aAaHHOl! reoMeTpllll nepBOli II BTopoll l!leJll! COCTOIIT B ~cnt~f!Tllll TeM-
' t .:,, , ' ~ 

nepaTyp1,1 neqKII,: IlocJie~Hlll1 cnoco6 MaJio 3ipipeKTIIB6H, nOCKOJ!hKY IIHTeHCl!BHOCTh lIY'lKa MOJieKyJI 
I_ 

·pa;TeT KaKI KOpeHh KBaApaTHl,ll1. 113 TeMrrepaTyp1,1. 
I -. . 

KaHTPOBIII\ II rpan<I)_ rrpeAJIO)l(IIJIII B llCTOt!Hl!Ke I MOJieKyJIHpHoro ny'lKa l!ClJOJih30BaTh BMeCTO ra-, 

3a npll.Hll3KOM CTaT11qe9KOM AaBJiel!l!II IlOTOK MOJieeyJI, y_CKOp61!Hblll AO CBepX3BYKOBUX CKOpOCTell, 

\ nJIH 3TOrO rrepe11' nepBOll IlleJ!h!O 'ycTaHaBJll!BaeTCH Ml!HllaTIOpl!Oe 'cBepX3BYKOBOe COlJJ!O (pi!C,2)_. _BWCO~ 

Afl 113 3TOro COIIJia,· ras pacw11pfleTCfl_ R OAl!OBpeMeHl!O ycKOplleTCll. Ilpouecc pa~m11pe_Hllfl COlJpOBO)I(- . 

• 1aeTCll liaAeHlleM TeMrrepaTyp1,1 II /laBJieHIIH, 3Ha'll!T8JlhHaH 'laCTh CJiy'lallHbIX T8IlJIOBWC ABl!)l(ei111ll npe.:.. 

BpamaeTCH B HarrpaBJieHHOe _ABll)l(eHl!e BCero lIOTOKa, 
\'. 

·IloB1,1weH11e IIHTeHCIIBHOCTll_lIY'lKa B TaKOM ycTpOllCTBe C03AaeTCl! aa C'leT AByx gJaKTOpOB. Bo-

.· rrepBl,IX-. 11a:-aa, Toro, uo ras B lIOTOKe OT conJI~ 06JiaAaeT o6mell lIOBllW8HHOll CKOPOC~~!O -~epeHoca. 

BcJie11c_TBl!e ,aToro qepea a6meJ1ep, KaK B aTo_M 11cTO'lHl!Ke 11as1,1Ba10T nepBylO Ill~Jib, rrpoxo1111T 6oJihWe. 
• • I • ' 

'laCTIII(, 'lell'B ,CJIY'lae _061,1'lHOl1 lICl'lKII, "B pesepByape KOTOpoll ras B cpe11~eM lIOKOIITCll~_ 

BTopoll II' Ha~doJiee Ba)l(Hhll1 l!)aKTOP yBeJ111iieHl!ll IIHT6HCIIBHOCTII o6yciJOBJl811 TeM, 'lTO BCJl8,llCT-

BIie Cl!JlhHOrO OXJ!a)l(,lleHl!fl. raaa npll pacm11peHIIII CJiy'lallii1,1e· TelJJIOBlie KOMlJOHeHTU CKOpOCTII' ~OJI8KYJI - ' 
\ ,~ \ ' - I • • • ' - .' ' - ,•' ' 

yMeHhfilalOTCH,-YrJIOBOe"pacrrpeAeJieHl!e MOReeyJI B 06~eMe M~AY meJif!MII CTa~OBMTCl! 60Jiee BliTllHYTliM 

, B 11arrpaBJie111111 CCII ,IIOTOKa, ,'leM, 11anp1111ep, pacnpe)1eJ!eHpie no 33KOlly' KOCl!Hyca, 1111e10mee MeCTO B 
,--

' CJIY'lae ne'lKII C TOHKOll CTeHKOl1, EJiaroAap~ __ aTOMY 3Ha'll!TeJihHal! _ AOJ!ll MOJieKyJI, npome,llml!X qepes,, 

/ • a6w'enep, ,I!OIIaAaeT Sa BTOpylO "meJih B K~Mepy Ha6JI!OlleHIIH, 8TO CBOl!CTBO CaMOKOJIJll!Mal(l!II CBepX3By-
• , I' , 

KOBOrO IIOTOKa C03Aaef 3Ha'lll_TellhH~e B03pacTalllle IIHTeH_CIIBIIOCTII, npOIIOPl\llOHaJIDHO~ KBa,llpa'l'Y 

'lllCJia Maxa,_.KOTOPblM_ 06JiaAaeT IIOTOK aenocpeACTB8HHO nepe,ll'a6meJ1epo11. 

I Heo6xoAIIMO 3,ll8CD IIOA'lepKHYTb t 'l'rO ~o BC~ll ,Bl,lfil8CK~3alrnOM H_el!BHO npeAIIOJiaraJIOCh t '!TO 

c,ooxHo~e11_11e :Mellt/lY_ cpeAHIIM _ cB06011111,1M npo6eroM MOJieKyJI 11enocpeACTBe11110 nepeA _nepBoll meJ1Ml 

H paaMepoM men11 OCTaeTCl! H81!3M~HHblM, 
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'I, 

t _, 
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lna.npoBe,11eu11a·Hon11qecTBeHHoro attan11aa HBJieH11ll B conne neo6xo,1111110.cAeJiaTb cne,11yIDllUle 

. i ·n pe,11nok~ie~~H ( 2) : · , · · 
,, ,, ' ; 

a) 'Aspo,11ima1,111qecH11il noTo~ nepeA a6wenepoM 
' ,' ' : \ ', 
'\ MIIHII, 3TO npe,11nOJIOJ1teH11e MOlltHO•cq11TaTb COMHIITeJlbHUM, eCJIII TOJlbHO 

no,11q11nHeTCH 38.HOll8M 06U'IHOll raaOBOII 'AIIH8- ' 
: ~ I I '",~ 

paaMepu conna c~aHOBHTCH 

; ' 
C0113Mep11MUIIII, C Mec:moll ,llJIIIHOi-1 C~060,11HOrO npo6era MOJieeyn; 

'. 6) IlpOl.\eCC pacJ11peHIIH OT COITJl8 II ,'AO a6weJiepa HBJIHeTCH K303HTpOITHUM, TO eCTb 1 paBHO:-' . '' 
· B8CHUM ~1!8.68Tll.qecHMM. ITpOl.\eCCOII i •, 

,, . . ' ,, . 

,:.. B) ,pTHOmeHlle Yl18JlbHUX TermoellHOCTell ~aaa "[=' Cp / Cu-' - _BeJ111q111ia ,nocTOHHHaH, 3:ro 03Ha-

qaeT HyJieBue · BpekeHa peiraHC81.\HII 'AJIH BC ex.' CTeneHell · CB06om~ IIOJieeyJI; 
, ' ' ' 

r) IlOTOH nepeA a6wenepo11 OCTaeTCH CBepX3BYHOBm!, 'II. np11cyTCTBlle a6weliepa He C03AaeT 
• I' I i ''' ' ' 

B03fd0l!'.HOCTell o6pa30B8HIIH npHMUX CKaqHOB, YITJIOTHe!!llll; · . , I 

A) B o6ieMe 38 a6wenepo11'MolltHO npeH~6peqb'coyAapeHIIHlffl, K8K MelltMOJieeyJIHPHUMII, ·T8K 11 ·- ' \ ' 
11eE,11y MOJieKynoll .nyqKa IIMOJieKynoll o~TaToqnoro raaa. 
,1' _, \ /. 

:KaHTpOBIII.\ 11 rpall npoBeJIII airaJIIIS npOl.\eCCOB B .conne, ynpOCTIIB paCCMOTpea11e, 0!!11 npe~ 

: ire6pern11 KOMOOHeHTOll TenJIOBUX ,llBl!llteH~ll; HanpaBJieHHOll B~OJlb OOTOKaU> .• l103'A~ee; n;p~ep I!,'. 
· ·,'AP•(~) noBT~pliJill anaJll!a KaHTJJOBlll.\8 H rpsa, He np1!6era~ IC MaTeMaTl!qecKH~ yitpo!lle~;a11. 6~11 

. 001t838JIII,. qTo· np11 M~ 3 peayJIM8T!,l :sTIIX ,llByx pa,CCIIOTpeHllll COBIT~81DT,, Paam{~e 1111eeTCH TOJlb-

KO B pacnpe,11eneHHll'MOJ161cy'JI no CKOpOCTHM, Ilpll,3TOM M8KCIIMYII pacnpe,11eJieH11H waKTHqecKII He-
' ·, - • ' . ' I' 

c1tOJib1tO c11ell\ae:rc:H B cTopony Cionee BucoK~ c1topoc:rell. ' 

'- I, OB80P 3KCilEP"1,lEHTAJIE,HllX PAEOT 

~CCJie,llOB8Hlle npelll.lYllleCTB CBepX3BYHOBOro conna iiepe,11 3WWY3HOHHOII neqHoll 6uno npe,11npH:

iHHTO K11~TH~~BCHIIM 11. liln11xTepo1.P>; a Taro.e 3anaTa II l1apKepo11<4?. 0AHaHo; 11a~aa He,11ocTaTH~ · 

~OlllHOro Ba1tyy1.rnor~' ~6opy,110Ba~11H, OHi! 'AOCTllrJIII ·TOJlbH(t ~adT11q~bro ycn,exa,' , ' , ,, 

· 'EeKHep c,co:rpyAl!IIKai.rn(5),(G),(7J, Haq11Haa,c i954r.;;Haqana B Map6ypre; a, aa:re11 B 
• • J J , • 1-- • -

,kapncpy:i ., y6eAIITeJiiHo ~OH838JIII, q:ro npll~OCT8TQqHoll,6uc:rpoTe OTKaqHII B81cy'Y14HUX HaCOCOB 
; , ' ' . I • \ •· ' ,, ·, ' ._ 

,, ' 
' ,, 

y,11a,eTCll, ,llOCTllqi IIHTeHCIIB!!OCTII, npe,11CH838HHO!l KaHTPOBMI.\ 11, rpae11; , ,, 

:,, B ~a6oTe' EeHHepa II E11pa (5) COITJIO IIMeJIO Ha~ c;b,11amyID,CH, TaH II pacxo,11aeyiocii qa~TZ, no- • 
• • '1 • I f : • ' ·( • ' • 1 ' \ t .• i • _. 

A06Ho aapoA11Ha1111qecHOMY awwyaopy (p11c.3). Euna o6HapYJiteHo,.qTo'xo:ra pacxo,11 raaa qepea con- , 
• ·, : •. • J • • .' .-, ' • • ') • ,' ' - ', ( • ,'' ;\ I J. 

JIO COOTBeTCTByeT pacqeTy, M8HCllM3JlbHOe 3H~qeHlle q11cna Maxa '~OCTllraeTCH TOJll,KO B TOM : cny~ae, 0 

ecJll!',a6weJiep Y'A~JleH o:r·yCTbH'conna ,llOCTUTOqHo ,11ane1to, STOT wa~T.yKa3UBaJI:iia':ro; qTo'noTOH ''· 1 , , , , '• . . '.' , , ' ' , . , , ·' , ,,,, I', 
, ,i.lOJ!e1tyn npo,110JIJ1taeT ~11\e pacmllpHTMH ncicne B!,IX0,11a 11a conna. EeHHep 11'S11p nonpo60Ba.i111 CTO'!IITJ;;1 · · 

\ . ~ ' • ! • ' > \ { I'•- ' ,.,, t ,:' • • '.;. ,\, ,' •·• 
a aaTeM ll OOJIHOCTbID JIIIHBll,llllpOBaTb pacwllpHID!llYIDCH qacTJ; conna Ha BUXO,lle, ~HTeHCIIBHOCTb nocne 
1, ' ' ' ·, ' , ' ·, ' ' ' ' .' ' ' ' ' ' ' , 

,\,STOro B03pOC/Ia ,Ha 20 %, a pacxo,11 rasa qepe3 conno 'OCTaJICH npelltHIIM,' 3TIIII 3KCnep11MeHTOM-6UJIO, 
'. 1' . ',, . . . - ', • . . ·• . ·~ . . ;-/ , 

',110H833HO, q:ro pacw11pHIDll\8HCH qacTb'conna·He llBJIHeT,CH o6aaaTeJI~HOII ,llJIH nonyqeHIIH CBepxaByKo-

Boro noTOHa, 

,· ' 6' 
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• ,1 / \ Ha1160Jiee. IIHTeHC~B-~hle MOJieKyJil!pHble nyti:;111. 6blJIII noJ1yqeu1,1 CO~CeM _He_,llaBHO JleKKepco11 II 

. <l>eHHOM(S) ,· .KOTOpble· OCY!lleCTBl!JIII. CBepX8BYKOBO~ IlOTOK B ui111Jiyti:lllllX YCJIOBIIHX' BaeyyMHOll' OT~~~Kli' 

Cl'i'cTei4bl. CxeMa IIX' y~TaHOBK~, ~61taaaHa Ha p~c:4 •. Boero IICilOJl!,80BaJI~CI, ,llB·~; paa,ll(me~·Hhl~ ~TCeK~ '!
1 

B TO BpeM~ K~K BO ~cex OCTaJII.HhlX pa6oTax IIX 6~JIO Tpll. ABTOphl(S) C'l:IITaJI~, 'l:TO o6~eM aa a6we

~epOM He06XO,llllMO OTK8.~~BaTI,, £a~e· xopowo, KaK!H 113Mep11:1;e~:E.Hblll o6~eM,: C Tei.,; 'l:T06bl_ Cl!ll311TI, 

io npeAeiia norep11 OT paccel!Hlll! Ha ocTaroti11ciM raae. 9ToT 0611111ll BTopoll, 11a11ep11TeJII.Hiill :· !)TC,eK \ 
• • '0,. ', \ ,._ , • • : ' ' •" C ••'- f > ' • ,,• • 

npe,llCTaBJifl,JI• coc5oll r~pll30HTaJII,HO pacnOJIOJlteHHblli UIIJIIIH,llp ,lllla11erpo11 81 CM 11 ,llJIIIHOI! 254 ,cli.JliiiP-

.cJ>ya110HHble llaCJil!Hble' ·HaCOCbl, ITO,llB8W8HHb18 CHll3Y K 8TOIIY, UIIJIIIH,llpy, 11118JIII 4)aKTll1!8CKYIO cy1111apHy!D 

•'cJ~CTpOTY OTKati:~, paBHYIO 30.000 t- 40.000 JI/CeK npll ,llaBJI8Hlll!X 2.10-6 t- ·2.10-4,1111 p;.c;. Pac: . .. - . / 

UlllPIITeJII,Hal! KaMepa IIMeJia CJI8,llYIDlll118 paa11epu: ,lllla11eTp 40,5 011·, ,llJll!Ha 61 011. 06a cocy,lla 008,llll-
< ' ', • • ~~ ' ' / ' ' • ~ , \ • "t 

HHJIIICI, qepea qJJiaHeu, · Ha KOTOpOM YCTBHBBJIIIBBJICH a6weJiep. Pacw11p11TeJII.HaH ,Ka11epa OTKB'l:IIB3JIBCI,' 

6ycT_, ~-~Hbl".f Ha~ol,o~, ~ 6UCTPOTOli OTKati:~11 OKOJIO 5000 JI/CeK B ,l!Hanaaoue ,ll3BJI8Hllll 5 ,ro-4 t2._,!0.:.2 

' -4 3 
MM. P:;cr. Oc~~rciti:uo~. ',11aBJieH11e o6uti:uo cocraBJil!~o IO t ro- 1111 pT.c? .. 

':, :·-' , ,B' 8TOil pac5oTe y.i\aJIOCI, npO,llBIIHYTI.~l! ,llO 'l:IICeJI Maxa M ::::: 15, a ,llOCTllrHyTaH IIIIT8HCIIB!!OCTI, . 

np~ B!lCOKIIJ\ .aHati:eHlll!X q11ceJI Maxa 11 ·uaJih!X ,llaBJie1111l!X B _peaepByape conJia OTJillti:aJiaci, ·or1pacti:eT-
-: ' 

Ho~'icero ua.15 t '20 %, 
~, . ' ' ' . ' 

CBoacTBa _CaMOKO~JlllllaUHII CBepxaByKOBOro·noToKa, 
0

l!3PMY, C 60JII,WOll 11ire·HCIIBHOCTI,!0 ITOJIYti:ae~ 

!'OI'O nyqxa, l!BJ!l!IDTC!! :iiec1,1.1a llteJiaTeJII.HhlMII B ·11CTO'l:Hl!Ke ITOJIHp1180B3HHblX ti:aCTIIU, IloaTOMY .;epBblll 
' , , ',,,.; \ .' . I ; , -. , . . -. 

a ran. paapa60~KII. IICTO,ti:HIIK~ l!OJIHPll80BaHHhlX ,ti:aCTIIU B Jla6oparop1111 H,llepHhlX npo6JieM 'COCTO!!ll B 

·, 
1

, ~lllaTel!I,HOM, 11ayti:eH~H CBepX8BYKOBOro con_lla II cpop1111poBaH1111· ITyt!Ka MOJieKyJI 

napa11eTpa1111, llaK no HHTEiHCIIBHOCTII,' TaK 11 'no IIOH9~po11aTll'l:HOCTII, 
• \ ' \ , • ~ < : • 

t:!. YCTAHOBKA l!Jlf1 llOJiyqEH11f1 11HTEHCl1BH~X MOJIEKYJlflPHHX IJYtJKOB 
JIAEOPATOP1111 fll!EPH~X llPOBJIEM .. 

' C npe,llel!I.HO BhlCOKIIIIII· 

'OcHOBHiili cJ>aKT_opo11 np11 KOHC~py11poBaH11ii ycTaHOBKII ,llJll! nollyti:eHIIH 11011exym1pHwc ny,ti:KOB C , y 

no110lllI.ID 1111ii11aT1DpHoro conmt HBlll!IOTcii Tpe6oBaHHl! ua c11cre11y orxa~_KH •. 3To_ cra116B11TCH noHl!THhlll• 

_ecJIH yti:ecri,, , 'iTO H~ nyr11 .l!BHllteHHl! 11011eeyJI OT peaepyapa conJia .llO 11a11epHTeJII,HOro 06~e11a npo

l!~X~~l!T H'a11eHeH
0

He Ill!OT~OCTII l!OlleKyJI .~PHMe;HO 'ii '108 paa. IloaTOIIY. OTKa'IKy, OTc,exo:a', paa,lleJieH~ 

HblX: iieJK,Zl;y'. co60ti~·~aHU8LUt, CJie;ztyeT npOH3BOJt~TI, -pas,21;eJU,HO, a B' K811e~TBe ~acOcoB HCIIOJ(I,30BSTI, 

·:Balt;YJIHble·arperaw.c Ha~BhlClllHMII 8Hati:eHl!l!IIII 6hlCTp0Thl,OTKati:KII. IlpH npoeKTIIPOB3HIIH ycTaHOBKII 
:• •• ,; . ·, , ·, . ·.• • , ' • I 

. HCXO,l!HhlllH Tpe60B3Hlll!IIH K BaKyy_MY 6hlllll ~lle,lly1011111e (CM, ra611.I) 

Ta 6 11·M u a I 

1~:·, PeaepByap. Pacm11p11TeUHblll 06l!aCTI,' l1a11ep11TeJII,Hblll 
con11a o6~eu · a6weJiepa - . 06~e11 · 

Tpe6ye1ml! Ba- IO:~ IOO ro;;.~ ·t ro-3 ro-4 t 10-5 ' . 10-5 t 10-6 
KYYM B MIi. pT.; ·'Po . Pr. P2 P3 CTo 
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,, 

• KaK Bll,llHO 113,.,Ta6Jiill.Ul, OCHOBHOW nepena,11 ,llUBJieHl!l! npOIICXO,llllT npll Bb!XO,lle ra3a 113 COilJia 

', 
·" 

B pacw11p11TeJir,111,11l 061>eM ( ro5 :_ I). 06JiacTr, a6weJiepa 11 112Mep11ieJibHblll 061>eM 11Me10T 6Jill3KOe, 

,11a~'~1111e: 11,, [(alt -3TO, ~JIC,llyeT, 113( 8), B HeKOTOpb!X YCJIOBllflX ]lOilYCTIIMO IIX 061>e,111111em1e:, . 

· • . _Ka~, 113aec~H-o (I),: Allfl co;;Aa1111a 1111TeHCIIBHUX nyq1coa MOJieKyJI _Heo6xo,1111Mo nOJl:f!IITI, '.no TOK· 

nepe,ll a6weJiepOM C -Bbl~Oltl!Mll 3HU'leHllflMII, qm;:eJI: ifaxa M. 3TO B_ CBOIO oqepe.z1r,. Tpe6yeT. rJiyOOKOrO 
, , • • , , • - ·.- ~ " I 

pacw11peH11f!, B. no,TOlte AO B6CI,MU, Hll3KIIX AUBJieH11tl:, Ha~p111Mep, npll J,l':: 5 TpeeiyeTCf! nepena,11 ,llaB.:. 

JI~Hllf! po: pj. ~ 530,: a,np11 M::'10, 3TOT nepena,11 ,llOJIJK~H cocTaBJif!TI, p.: p3. =·:42400(9) CJ1e,11ona'."" 

TeJibHO, BUKYYMHhle HUCOflhl_ ycTaHOIJKII )(OJilKHbl IlO,llAep;!:IIBUTI,. nepena,ll ,llUBl!CHllil BIIJIQTI, ,llO p.: pj.=10~, 

0I(eHIIM paC 1!eTHble, llOTOKII ra:ia B KM,llOM_ 113 OTCe!WB. nycTI> IICilUTUBUCM~_M• raaoM f!Bll!!eTCf! 

aaoT, a. TeM!l,epUTY,P~ pe3epByapa conJia - KOMHaTHaf!. Ilplll!eM ,lll/laMeTp r9pl!OBl!Hhl CO!ll!a paBHhlM 

, l MM,. fl .l(aBJieHIIC B pe3epnyape po = 100. MM pT. CT. 

CorJI~CHoS 9), pacxo,ll :raza qepea cO!ll!O paBeH, 
' . ,.., 

-~;,=p*u.""A . ' lO 
* , * ,rAe P - Ill!OTHOCTI, ra,3a B Kp11Tll'16CKOM ce'leHl!ll llOTOKa, ,TO,eCTI,, Tall, r,lle M=l; ,t<.. - CHO-, 

pOCTI, Te'leHl!f! B KplllTl!'leCKOM CC'!CHIIIII; A,, - lll!Dll\a,llI,.,KPIITll'!eCKOro· ceqeH;l!. , . 
i ,, , , * 

B paeiOTe(5 ) CiuJio',llDKa3aHo,. 'lTO ,llllfl IIIIIHIIUTIOPHb!X CO!lel! 3a Belllll'IIIHY A_ Cl!e,ll~eT 6paTI, 

Ill!O[]\a)II, ce'leHII!! ropJIOBHHhl COillla. ECllll yqeCTI, TUKJKe, 
t p.., f· ( '6: 1 ~ '6-i 

'ITO 

(2) 

' 1r l> · ✓' -r·, , ✓~ ✓ T.. (3) u. =-a..,. --tao= -· v-R o , . 

r,lle 

ii.- · , ~-d.' · . "(.., 1 o 
(t III ao - CKOPOCTII 3BYKa B KPIITl/l'leC,KOII ceqeHIIIIII II B pe3epByape COillla, HaXO,ll!!ll\eMC!! 

1 llpll TeMnepaType 'To, Te _OKOll'1a~eJII,H~-~yq11114 , , 

·. ( 2 )- :, '>y- - ' * . ' J•"" ,l ... 1 f-1 \J ; .. 1 ../RT.• AP•. 
'3,llecr, ·. p0 - ITl!OTHocTr, raak B peaepByape · conna. Ila · ( 4 ! . Haxo.it11M 

j.::::: 4 ,2.1020111ojJ/~eK 11ir111 '15 ,6 c113 /ceK raaa, npll llOPM~JII,HblX Y,CllOBll!IX. 

-,JAacCOBUtl IIOTOK raaa qepea· a6llleJiep Oilpe)lelli!eTC!! BhlpallteH~eM( 2 ) 
. · , .N-i,O.aS1. 2M ... 

(4) 

(5) 
"-

<,6), ~ 1 =- ' ,..., {l ,.._,. ~ 
,. . ·••, ..., . 1.•rM 

r,lle S,_ - nllOl!IUilb BXO/\HOro oTBepcTl1H aowenepa ( d:1.,,= I ,I 1111), .M, - 11ecTHoe q11cno Max_a_, · 

N1. - nnoTHOCTI> 110JieKyll nepeil aeimenepou. EcJmy'lecTr,, ~To N1 11 No CBHaaH1,1 Meuy ~-0601! 

, TO' 

(9) ' ,t ' 
COOTHOUie1111e11 . , T, ( "(-1. ;11-,' 

,.N1.=-'No'!.!..:. =.N,, 1+ - 2-Mi.,1·· • 
- P•Ti · · -· 

~ , .. l ' 
TaK KaK .f!.:::. (A,._ "'-i. M?..'l'~1'' -. a ,T!..,: (1.-t- "'; M ... J, p 1 2 , ·; ·, T1 -

1 / . . '(7a) 

(7) 

OKOH'laT_e:1r,tto nonyqae11: CH~i) . N.o..Si.. 2M 
h"" 2. jj. ... "'(';I. M~½• 1:1 (8) 
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-ITOTQK MOJI~KyJI·qepea a6weJI;p cocTaBl!T 

/
1 

• • '. '. 'j1. = 2.10_1~ I/ce1t 11JI~ ~b..:2c~ /ce1t rasa np11 Hop11aJII,HblX ycJI~llllHX, 
' ' -:-- - / - ··, ' 

Ha1wiie11, B03110lltHaf! lll!TeHCIIBIIOCTl, MOJieeyJIHPHOro., nyqlta B _113M6pi!T6JII,H~M 
I . ( · z) · 

· .. i~=.N'.a0S1.S2_ M 31-'fM .· 
J.... 02. ,. > 

. ,,· '. 2:n: <- : r1. "i'-1. i.l½.--t ..1;.. 
.' '. s~ r-·· z) l.,. -2-M"J \1-1 

o.'6'bellfl pa~Ha 

(9) 

(9a) .. J2=J:i.1;;i.t~l...3-t-oM ; 
BTopol1 ll\6JI11 ( c:!2 = I ,I M~) , l - pacqToH1111e Mellt.llY ll\6JIHMII .. r.21e; S2 -:-· nJI0~8.ll1,· o·TBepc~llll I •, 

( l .; 25 MM), 
', ··. ', . I 

; j2•=:- s.ro15MoJie1tyJI/ce1t, qTo cocTaBmieT 01toJio. 0,7 cJ'/qac raaa np11 (IO)· 
., , · . · · .• , . . ;, , · .· HOpMaJII,HblX YC/OBIIHX, 

. , Ha_ p11c·~s np11Be,21e11bl rpalj)i11t11 ·6bl'cTpow o.T1taq1t11 paaJI11q11blX Baeyyu111,1x arperaTOB, 'Bblllyc1tae-: 1 
. , I •• • '. • . ,, ~ • , ,r •• · ' , 

Ml,IX B CCCP.- .ITOJil,3Yf!CI, STIIMII rparjJ111taM11, IIOll!HO Bbl6paTI, neo.6xo,2111Mbl6 Ba1tyyMHble ,arperaTbl. 
' ' , • •,t, 

l(JIH ClT1taq1t11 o6JI8CTII ,co.nna CJI8lJ,yeT 11cnoJI1,aoBaT1, 6ycTepnul1 11acoc BH-1500, 06ecne<i1rnaIO--

, 1111111 np~Kaq~ B03,21yxa co. c~~pOCTI,'IO )IQ 1021MoJie1tyJI/ce1t _IIJ!ll Q~OJ!O 40. cM3 /~eK raaa np11 HOpMaJII,

Hb!X ,ycJIOBIIHX, fAa~c11uaJII,11·0 . .210.nycT11Moe ,21aBJie1111e na Bxa.21: a•i;oro nacoca paBno· 01t~~o I0-21111-p·;, 

, CT, ITOSTOMY, e~JIII n~pe,21 a6w~itepo~ !JOTpe6yeTCfl !JQBb!CllTI, ',21~BJieHlle Bblm~; qeM 10-2Ml,- pT;CT,; 

• TO B ;xoi-: cJiyqae neo6xo..2111i.i6 -~cnoJI1,so.BaT1, ,21Bolt11ol1 p~TopHhll1 11acoc l{BH.:.1so.o • 

. l!JIH 06JiacT11 aow·eJI~P cJie,llciBaJio 61,1 BSf!TI, arperaT BA-8. 0,21Ha1to, 11a-aa' iiey,2106cTB paa11e-
, 1 • ' l, / ,. 

~6Hllfl ,pH,llOM ,llByx arpernTOB BA-:8' a Taltll!e no. np11q11He 6oJII,moro' BaKyyMHoro i::6npoTl!BJ!6Hllfl 'pac• 
• I ;, .• , ·,. . \ ,· 

xo,2111U(ellcH q~cTll 061,e,Ma a6weJiepa, Bbl6op 611JI ,ocraBJie11 Ha arperare BA-5-4 Clea aao:r11011 JIOBYillKII,. 
• ·' , . I . . 

KOTOpblli IIMeeT ,llOCTaToq11yIO 6blCTpory OT1taq1t11;· 

. 1 ·ArperaT BA-tJ-:7 11cnoJI1,aoBaJic11 ,21JI11 OT1taq1t11 11a11ep11TeJ1I>Horo 061,e11a. Haco6 BH-1500 a?Jiil-

., ' BaJICII Ba1tyyMH~ MaCJIOII IT<l>MC-i'! a BA-5 ii BA-8 - BaeyyMHblll ~a~JIOM BKJ!(-94A. '-- . 

ITp~H·1111n11aJI1,11a11 cxeMa ycTaHoB1t11· .llJIII no!Jyqe11H11 iiHTeHc11BHblX 110Jie1tyJI11pH11x nyq1toB Jla6opa-
1 

,TOpi!II 11,21epHbllC: npo6JieM llJlll_Be.l(eHa Ha pllc~6;· 

• PesepBy~p CO!JJ!8,B Bil,ll·e rpy6bl 4 nepe11emaeTCII B HanpaBJif!IOII\IIX I2 c !JOMOII\I,IO pe.21y1tTopa I3. 

C11eHilble .ccinJia 5.: B~11Hq11BaIOT·cH B • noca,lloqHyIO peaMy ·14 (p11c, 7), qTo 06ecneq11~aeT BbsM011rnocn 

· l'iccJie~oBaH1111,paaJI11qHux.wop11 11 paaMepoB conJia, B nocJie,21H11x OllblTax'6blJiil 11cnuTa11u MHorocTpyll:

Hue conJia~ rjJopMbl KOTOpb!X ;aHbl.·Ha p11c, 8, a ·Ta!Oi!e 1tan11.11JI11p11oe conJio, paapa6oTaHHoe · A,211,iice1m

qeiI~). 06~CTI, C~!JJ!8 (oT1taq11BaeTC~ 6ycTepm.rM.H8COCOM BH-1500, C06,llllH6HHblli C BXO,llOM Me- • 
. :. ; . ' ., ' . \ . . . ; . .· 
xa1111qec1toro, 11acoca BH-4r. Mell!.llY conJIOM II a6meJiepo11 7 pacnoJio)j(eH Bpall(aIOU(11iic11 ,2111c1t 6 .c OKl!OM 

. .z'lJifl npony~ira: !JOTOK8 p83M~p0M l0x25 MM2,' KO.TOphlil IIp6,llHa3HaqeH )IJ!~ rpop1<11pOBaHIIII npepb!BIICTO-. . . . 

i'ro BO Bp_e11eil11 MOlle_KYJI~pHoro nyq1ta. MoTOp IO MO:KeT BP8U18TI,
0 

,lli!CK co C!WpOCTI,IO .210 100· o6opo-

' TOB B ceky11,1y, B on11cuBaeMblX onuTax .2111c1t ocTaBancH 11eno,21Bil)i(Hb!M, 
. ' . - , ' ~ ( . , ' \ 

B 06JI8CTll° CO!JJ!8 Ill.,· p8C!JOJ!Ollt6HHOil 118,21 peaepByapOM CO!lJia it,, Jl33llell\8l!IICI, !10,llWllllHIIKll Ba-

Jia ,lll!CK8, 3TO llpllBeJIO It YCJIOlltH6!111Kl lj)Opllbl !JOBepxHOCTll, orpa1111q11Ba10ll\ei1 OCiJiaCTI, a6meJiepa IT, \ 

., ' 



.. \ . 

/ "' . \, 

• I - \ 
., 

aa cqeT qero 11eM11oro. yBen11q11JIOCb BaKyyM11oe coripOTIIBJie1111e-naTpy6Ka, K KOTOPOMY Il0'AC08'AII-, 

i 11e; arp~raT. BA-5-4. 'AaBne1111~ raaa,B ii'eaepByape conna 4 11a;,epHJIOCb Mexa1111qecKHM MaHOM~T- . 

· :p~M 1, a Ta!Olle 11acnH11NM· 11a110MeTpo11 2, KOTOphlll np~ 11a11epemm Bb!COKII~ AaBiie11l!ll ~e~eKpb!BaJI- . 
/ ,• I ' • J ' 

. . Cfl. KaK a6me~ep 7, TaK II BTOpal! Wellb 8,_HBJIRllTCR CM81111b!MII; B 1!3Mep11Tellbl!OM 06beMe IlOMe-
. I ' • . . , - _., 

. ,malillCb KOMnpeCCIIOl!Hble Tpy6Kl! 9, npeA11aaHaqe1111ble 'Alll! ll3MepeHlll! IIHT6HCllBl!OCTII MOJI6KYlll!pl!O~ 
' } ' ~ 

ro nyqKa·. 

3. reoMeTpllH conna, a6meJiepa II Bb!Xo:zi11oll men11. 
. t 

ITepBue 8KCnepllM8HTbl C MOJI6KYJIHPl!b!M nyqKOM npOBO'AllllllCb B ycJIOBll~X, reoMeT~llfl KOTOpb!X 

npl!B6'AeHa Ha J)IIC.9. ConJIO, 113rOTOBJI61!H06 118 'JiaTyHII, IIM6JIO q>OpMy CXO'Allil16rOCl! KOll:fCl'I C Kpyr

llb!M. Bb!XO'AIINM OTBepCTll6M 6ea paCXO'ARWellcH qacTII. Kpal! OT:aepCTlll! 6blllll 11arOTOBJI6llbl 118.KCIIMallb.: 

110 .· OCTpblMI! • B onuTax IICil0llb30B~IICb conJia Tpex paauepoB:. 

COillIO Ni .I - 'AllaMeTp 0,375 MM, 

11 ~ 2 11 I ,270 11 

II ~ 3 II I,240 11 
•. 

. Ha /IYTII pacm11pmomerocl! IlOTOKa HaXO'AIIJIOCb nponyCKHOe OKl!O Bpama1J111erocR 'AIICKa i 11rpa~-

111ero pOllb aacJIOHKII; BJIIIHHlle a Toro 'AIICKa aa npo~ecc pacm11peH11R noToKa eme noKa qT_o 11e BU

HCHeHo, · nocKOllbKY BO BC6X npOB6'A61111blX aitcnep1111e11Tax 'AIICK 116 CIIIIMal!Cl!. Mmellep, riaroTOB

neHl!bl~ 113 JiaTyHl! 1 l!M6JI 'AB6 KOHYCl!bl6 IlOBepXl!OCTII C Bl!6WHIIM yrJIOM 70° 11 BHyTp6HHII_M .- 50° 1 
I •. 

'AllaMeTp OTBepCTlll! I ,I' MM, a KpaH -OCTpue. PaCCTOl!Hl!e lleJll'AY a6menepOM II Bb!XO'AHOil 1116llbll 6bl_-

JIO 1161131161111UM Bo· BCex Ol!b!Tax, 11 COCTaBJil!JIO 25 MM. ;il11a11e~p OTBepcTlll! BTOp~il men11 paBHl!JIC_l! 

I,I 1111. 

4~ l'la11epe1111'e IIIIT61!CIIBHOCTI! nyqKa 

Ha paCCTOHl!HII 60_ I.Ill OT BTOpoll Il16JIII ycTaHSBHl!BaJiaCb np11e1rnal! KOMnpeCCIIOl!llal! Tpy6Ka 

(p11c.9), no Il0BUW6111!1l ~aBJI6Hlll!•B KOTOpoll onpe'Aelll!JiaCb IIIIT61!CIIBIIOCTb IIOJieKylIHPHOro_nyqKa. 

Paa11epu nepBOil KOMnpeccl!OHHOil Tpy6KII: BHyTpe1111111l 'Alla11eTp 13 MM, 'Alllll!a KOaKCllallbl!Oro 

c _OCbll_nyqKa ~Jillll'APa 220 MM •. ilaBJI6H1!6 Ha KOH~e KOM!lpecc11011H~~ Tpy6Kll 1!8M6PHJIOCi c no110-

Ii1bD IIOHll8a~Ol!HOtf Mal!OMeTp11qeCKOl! Jia11m,1 l!M-2, KOTOpal! B !16pBUX Oill>ITaX l!SXO'AllllaCb BHyTpll 
. . . '\ . . . . ·. . . 

ll3116PIIT6llbl!Oro 06be11a m. Ta1toe l3Kll!O'lel!lle JiaM!lU l!M-2' OKa8aJIOCb 11eyAaq11UJ1. co· Bpe11e11eM 
I • J • - • " I , • , , ,. 

.J3'A0llb l!Ol3epx11ocT11 6aJIJIOHa JiaM!lU !10l!l3llllllllCb yTeqKH, 31111CCIIH llMOJia, 11.J3081111KaJI o6paTHUll 

TOK. Mell01y BU:SO'AaMII 8JI6KTPO'AOJ3 !10l!J3lll!Jil!Cb npo6011~ OT !1011611161111l! ll8JIJJU B J3aeyyu, llPIIWJIOCb 

OTKaSaTbCl!. ·. : • . . 

Ko11npecc11011aH Tpy6Ka !lO)ll!OCTbll sairnaTUBaJia B6Cb nyqoK IIOJieeyJI, BXO'AHI1111il J3 !fS~epllTCllb;_ 

11uli 06be11. ilJIH 11a11epe1111H npoipllJIH 110JieKyJJHp11oro nyqKa~BXO.llHcie OTBepcT11e 1to11npecc11011~oll 
- ; • • , • t ' , 

1 
I, •, 

Tpy61t11 YMCl!bWaJJOCb.'AO 2 1111,llpll 8TOM K08qiqi11~61!T KOMnpeCCIIII Tpy61t11'ylleJI11q11J3aJICl! B 5 pas. 
. j' I • ', ' / 

. Ha pile.IO llPllB_6'A611 llpOqMJ!b MOJJeKyJJHp11oro nyqK~ l3 rOJ)ll801!Tallbl!Ol! llJJOCKOCTll;11a11epe1111uil J3 
/ 

. STllX yCJJOJ311l!X. 

IO 



•,\') •' 1, " I ' 

(·.!. - .-, . ( :_,· t/ ' •,·- :. ', . - . . ,, 
':BTopall np11e1111aJ1 'Tpy6Ka IIMeJia paa11epb1: BIIYTpe111111lL.ztllaMeTp 7 1111, '.ztJIIIIIB. 60 llll, OT KOIII1a 

' ; • < ' I ",. (, .•, j" •. • , "~ : • • , ; • • • '.. ~ • I - ... 1 

, Tpy6k11'no.zt·r1pHt1u11 yrJ1011: 0Txo.zt11Ji bTBo:zi, 11.ztYillll~ K 11a110Meip1111iic11on ~a!.iiie, KOTopaH' ua STOT paa 
• ' " •,; -:., .: ,' ,. • • . . j . • ,· • ~ •.. ; . .' •. - ' • / . • '. • ·-... ; 

BUBO)ll!Jlac,. Jiapymy (p111;:.II). 1,l311epemie .ztaBJiel!llll BO BTOpoll np11e1111on Tpy6Ke OCYJlleCTBJlllJIOCb . 
',. • ';• :\ [ • \ • : ' .,, ' ) l •_ / ' " 

.ztBYMll MaH_OMeTpaMI!:. 11011113,~ll,IIOHIIUI.!, C :IIOMOlllI>IO Jlal!Tibl JIM-2, II 11ar1111Topaapf1.ztHblM, C IIOIIOillblO. ~~T-

' 'll!Ka M/{,il~_..J+, .- i ' 
; "" . ,. ' 

'_KaJ1116pOBKa nplleMHblX KOMnpeCCl!C)II.UX ~py60K npOll3BO,zil!JJ8Cii 110 IlOKaaaHill!II lla~OMeTpa OT nyq• 

-- Ka 11o~eeyJ1 11;;eCTHrill 11ii~eHCHBHOCT11: }ln'~,:~;oro 11cT0111111K ·110J1e_KYJ1 BBO.ztl!JJC~ B peit1111 aqxpya11011.:: _ 

Haro IICTeqeHl!H: a6menep npeBpawaJJCll B nepBylO IIIBJlb,06U1!HOll IIOJJeKYJillPHOll ne111G1, a odJtaCTb 
I ' ' • .. •, , ,, , , ,, , ·r . , ._,., 

· .• ·nepe.zt a6wenepOM cJJylitl!Jia peaepByapou.-B 3TIIX,YCJIOBll!IX IIHTeHCIIBHOCTii'IIOJleeyJJ paBHa 
1 

'. No"vSs.5~. . . 

5~"1' = fjJtta ; '(II) 

_'.,,-, ::,rile · v' -- cp.e/iirH·ll,cKopocTb 11one,KYJJ "noa.ztyxa B peaepByape, paBHal! 

":v"~,f,13./ 2 kT. , (12) 
. \,[ m. 

a· N.;- i:r~oTHOcT,.-;·110J1eKyJJ B ne11Ke_ 
, -16 . I . ~ ' 

N 0 = 3,2. Iv-. P0 /cir. 

V' = 4,7.:i'o4c11/ceK, ITo.ztcfaBl!B B (II), HaxO.ztilll 
. ' ' ·• · . ~ T 5 · I . " _ ·: J aqi = I,72 ._ ru-:., P0 /ce11, (13) - , 

Ecn11 KaJJ116poB01111oe-cooT11ome1111e .ztJIH. Ko11npecc11011oll Tpy6K11 ~an11caT~ B Bll.zte 

jia.C-p, 
''r.zte. p - /\8BJ1e1111e,coa.ztanae11oe MOJJeKyJJHpHUII ny'!KOM B iip11e1111oll 

·, 3¥JJi;aT~ 113llepe11~ll, HB.XO,l\lrn .ztJIH, nepBoll 1101mpecc11011HOll I Tpy6KII 

Holl Tpy6Koit c MM~B-:-4., 
- · · 15 ·c _, I,72,IO ·. 

I -(4±.0,5),I0-5 
II 

, I 

cf9 =, (.4,3_ :t 0,5).I _ 

'!9 (5 :t 0,6).IO . 

(!4) 

Tpy611e, TO,IICIIOJ!Ii3YH pe-
' c·JIM-2 M BTOpoll Ko11npecc110~-

'(!6) 

.Yiaaa1111aJ1 ow116Ka OTBe11aeT'cpe.zt~eKBa.ztpaT111111011y, paa6pocy 11ecKOJ1bKIIX 11a11epe1111ll, 

Pac'!eTHble a11a11e1111J1 KaJJ116poB01111oro 11oaqiqi1111,11e11Ta C MOJitHO uallTii c 110110_111,.10 qiopuynhl 

'K~y.ztceuaCIO) , - · · 
· ds~ · ·," 

c-1,n 4e. ,3,2-10 , (!7) 

. r.zte_ ~ _, ,BHyTpe~1111ll .zt11a~eT~ np11e1111oll Tpy6KII, t -- ee .ztJIIIHa, S - nnowa.zt,. BXO.ztHor_o OTBepcTJIH, 

.l(J111nepJioli npi1e1111oll Tpy6KII 11axo.zt111,1 

(IB) 

lTpll Bbl'lllCJJel!lllf 'KaJJll6poBOQHOro KOS\l>Wllll,lleHTa BTopoll 1101mpecc11011Holl Tpy6KI! Tpe60llaJJ0Cb 

}Be.ztellll6' nonpaBKII, Y'll!TblBHJOIJlell TOT- WHKT, '!TO, KOMllpecc11H ll~JJeeyJJ 'B 3T0ll TPY6Ke ,llJIH 'IHCTII 



. Bxo.i(il:m11x MOJieityJI npOl!CXO,lll!lla He .Ha BCell ;lllll!He Tpy6Kl!. Ec1111' 8TO yqecTE>, \TO 

CTeop ~-
3 3

' .
10

19 ' 
. 2 ·- ' • • (19) 

6. PE3YJlnTATbl 0ITblT0B 

Ha· p11c.12 noKaaaHl>I Tl!IllltJH1,ie ;ziaB11eim11 B 06iiacT11 con11a, B 0611acT1i a6me11epa 11.B np11eMHOlt 

Tpy6Ke B aaBl!Cl!MOCTII OT ;ziaBlleHl!ll B peaepByape: EycTepHull Hacoc EH-1500 Il03B0llllll noiumaT:E,· 

;ll8Bll6Hlle·B peaepByape con11a ~ 1 ;110 400 MM pT.CT, np!! STOii B8KYYM B 0611aCTl! MeJK;lly COilllOM II 

a6mel!epOM COCTaBllllll OKOllO 8.I0-3M~ pT.~T, a M€lllt;lly a6me11epOM l! BTO~OII 1!16ll:!>IO - -OKOllO 2.10-4 

MIi pT.CT. B 11311~p!!Tell:!>HOII 06l'>eMe, r;zie no11ema11ac:1, KOMilpeCCl!OHHall ·Tpy6Ka, Ba~yyM IlO;ll;lle~i!Bllll· 

Cll Ha YPOBHe i.10-5 1111 pT.CT. ,. 

·, - , PeaynTaTbl ll3MepeHIIII IIHT6HCl!BHOCTl! MOlleKyll ·B03;1lyxa B aa:BIICIIMOCT!! OT ;ziaBJieHllll B peaep

Byape 'i111ll con11a' Ii! :i npl!B6;1leHbl Ha pl!c.13 )(JUI pa3lll!'l!Hb!X paCCTOllHIIII Mellt;lly COill!OII !! a6me11~po11. 

Ha. p11c .19 · ~-p11BeAeHbl llHTeHc11BH~cT11 11011eKy11apHoro nyq~a, ;zi11a con11a 111 2. Bee. ~p11B1,1~ j (pr") Ha 

_pllc.13 06Hapyiit11Ba10T M8KC!!MYM, aa KOTOpb!M Clle)(yeT cna;zi II !!Hor;zia Ha6l!Jqll,aeTCll Me,7:llleHHblll·no;zii;

eM. 

,lllH Toro tJT06bl IlOHllT:E, Ha61110;ziae111,1e aaKOHOMepHOCT!!, IlOCMOTpl!M, K6K!!e npe;zicKaaaH!!ll ;ziaeT 

,- Teop11a •. KaK Clle;ziyeT 113 (9); !!HTeHC!!BHOCT:E, nytJK8 onpe;lleJllleTCll Cll6)(YIOll\lllll! qJaKTOpalll!:. 

" 
-1) IlJIOTHOCT:E,IO raaa B peaepByape; 

2) reo11eTp11ell me11ell; 

Paa11ep1,1 conlla BXO;llllT TOl!iKO HellBHO, 

3) CKOPOCT:!,IO 3ByKa B peaepByape~ 

4) HanpaBl!6HHl>III ;llBl!JKeHl!eM IlOTOKa !! 
ca~OKOlllll!M8Ullell. ( 

tJepea tJ11c110· Maxa·M, KOTopoe onpe;zieJllleT noc11e;zia11ll· 
/ ' , I 

(!)8KTOp. IJIICllO Maxa M B IlOTOKe, coa;ziaBae11011 COilllOM, 1111e10m1111 TOll:!,KO· CXO;llllmylOCll '18CTE>, onpe,-

;ll6lllleTCll paCCTOHHl!ell 116Jlt:11Y ropl!OBIIHOll·conl!a l! a6me11ep911, BUpaJKeHHUII B e;1111H11uax ;llll8M~Tpa 

_ropl!OBl!Hbl con11a. BT_a aaB11c1111ocT» npe;zicTaBl!HeT co6oll yH11BepcaJJ»HY10 ljlyHKUIIIO ;lll!H ;ziaHHOII cj)op-

·11u.ropl!OBIIHbl. lJIH Kpyr11oll ropl!OBl!Hb! con11a 3Ta ljlyHKUllll 6u11a Bb!'l!IICl!eHa ;llllll Boa;ziyxa 11eT0;11011 

xapaKT~pl!C~IIK B pa6oTe(II) 11 BOCnpOll3Be/\6Ha Ha p11c.14~ !'.la rpaq>IIKa Bll;llHO, tJTO,q>yHKUIIIO 

M = fv{ (l') rpy6o MOJK~o annpoKCl'!MllpoBaT» aaB11c1111ocT»to M~ ~+ <X1 , _ec1111 1- 20+50. 

15), 

Pac'l!eT ;ziJia COilll8 ll Bll;lle Y3Kdll mem1, npOll3Be)\6HHUII B ;llal!HOII pa60Te, IlOK83UBaeT. (pllCo 

tJTO\ npll 6011»m11x _: ·MOltHO ~p1161111JKeHHO C'l!IIT8T:!, -M-4/.fi+ "'2. ~ , 
'-"- . ' ' ) 

C IlOBUWeH11e11 ;zialllleHIIH Po B peaepByape conl!a IIHT6HCIIBHOCT:E, nytJKa ;ll0l!JICH8 BOSpacTaT:E, lll!-

He!lHO C Po. O;ziHaKo • np11 OtJeH:E, BhlCOKIIX ;ziaBJ!eHllllX po Bc-ryna10T B POJI:E, coy;ziapeHllll 11eilt;ziy 'MOlle

JCYl!aMH B.06llaCTII a6we11epa, 11 q>aKTl!'l!eCKII CJ!e)(yeT OJICll;llaT:E, OTKllOH6Hllll OT lll!Hellaoll 38BIICIIMOCTII. 

01:1eBll;llHO, tJTO tJeM Bb!We 'IIICl!O !.laxa,. TCM Cllll»~ec 3(jiip6KT' caMOKOlllll!MaU11ll'.11011eKyll B ny'!Ke, T6M 
. ,\ . ' ' . 

116H:E,We IIX OTHOCIITell»Hue CKOpOCTII, 611aro;ziapfl STOiiy OHi! 6oJiee MOHOXpOMaTl!tJHbl, a·noaTOIIY OTpil-

uaTell:E,HOe BllllllHile 'B381111HLIX c_oy;ziapeHIIW M_olleKyll ;llOJIJICHO '0TCTynaT:E, B 0611acT:E, 6oJiee B,liCOltl!X .;llaB

ll6HIIII. KaK 3TO Bll;llHO,. 113 p~c.16, Mb! Ha6mO,l\86M B ;zieliCTBIIT6ll:!,HOCTII !!MeHHO TaKYIO Ka1:1ec·TB6HHYIO 

KapTlll!y. 110l!OJIC6Hlle M8KCIIMyMa KPIIB!,!J{, j(p.) CM6ll\8CTCH C pOCTOM M, .a IIHT6HCIIBHOCT:!,;!IYqKa B' 

12 
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Mal(CIIMYMS ripw 3TOM pacTeT •. Kalt Bll,llH0.113 pMc,13~.-npll. :X:,; 15 MM (M',,,;18) MS!CCIIMYM He ,llOCTII- .· 
, • , ·. ' ' , ~ ½ • •. , ~. , · I ' 1 , . • • • " • > ·,., 

raeTCH Bl!JIOT:& ,llO ·. P•::: 400 M_M pT,CT, fiOJ!OllteH~e Ma!CCIIMYMOB KP~Bb!X j Cpo) /!0.lt'IIIH_HeTCH HeKO-

• ~open aa~~HOMepH~CT~ (pl!C,16), IlO)I06;tOl! TOIi, KOTOpaH 6blJia .IIO;Me'!eHa ll pa6~T~(B) ,_:: ... \ 

. Coioc:Talll!M CI;a'laJia pac'!eTHble aHa'!~llllll 1i'a'la.~!>HbIXHaMOHOJl !tpllllh!X .J(p.). c Ha6mu1ae-~ 

Mh!MII; 'corJI~~liO. (9); :~a'laJI!>H~ll Ha!CJIOH ,lll!H MOJI-eltyJI JlOS)lyxa 11. aaia;mott. reoueTpllll. ;llllCUBa~i.i~li' :: 
',,/ 

(20) 

Ha p11c.I7 pcayJII>TaTbl 11auepett11l! l\JIH coneJI .ltBYX 

paa~epoir •. XoT~ TO'lHoc;,. 11aMcpeH11i1 11eBeJI111ta, Teu He Me11ee HBHO 11poaB1lfleTc~ TeH,21eH111111 Jiyq-~· . _,: ,; \ , . 

, meroJ COI'JiaCll!I ,llJI!I C~I!Jla Ii! 2 c 60_Jl!>IIIIIM o.nepcT11eM, J111TeHCIIJlHOCT!> MOJ!e1tyJI11p11oro nyq1ta B MS!(-

/ CIIMYMe .1ip11B~ 'J (p.) B saBl!CIIMOCTI! OT 'IIICJ!a. Maxa M :np11.Be,21eHa Ha pile .I 8; 'r.21~ no1tasaHbl Tait-:-

• 
0 

iiie )laH~bl; pa60Tu(B). Bi!.ltHO, '!TO B _ oii11cb!BaeMoi1 ycTaHOB!te IIHTeiic11BHOCT!> 01taaaJI~i:I>,npl!MepHQ1' 

. B I,5 pasa ·xyllt~, 'ISM.-~ (B), Ms· BOSMOlltHh!X npl!'IIIH 6oJiee Hl!~!COll IIIIT;HCllllHO~T~- CJie,21yeT o~e-_.· 
• • ," • • ' 0 I 

TIIT!>! I) BOSMOlltHa!I HSCOOCHOCT!>, KOTOpaH MOllteT CIIJI!>HO llOBJ!IIHT!> Ha pesyJII>TaTh! Onh!TOB C MaJibl• 
l ' 

Mil conJifilll! 11p11· 6JIIIS!COM 11ic pac11ciJiollteH1111 OTHOCIITeJII>Ho a6meJIEipa; ·2) He,llOCTaTO'IHaH ocTpOTa 

·1tpaeB a6~eJiepa;_ 3) He,21ocTaT01JHblll BaKy;M -~ o6I>eMe Mellt,21y' a6meJiepoM I!. BTOp_oll 111e~I>Bl, 4) s!la'111-: 

TSJII,HQ MS!l!>lllafl 6bICTpOTa OTKa'IKI! ,2111ljiljiys110HHb!X HaCOCOll B Ol!IICh!BaeMotl ycTaHOB!Ce· 110 cpaBHe!ll!B) 

·c-Toll, KOTOpa!I ll~~l!a MSCTO Jl· pa6oTe( 8). . 

. Bee _rroJiy'leHHh!e B ,llaHHOl! pa6oTe pesyJI!>TaThl !lllJI!IIOTC!I .nepBoHa'l!aJI!>HllMI!, 11 ,21aJI!>Hellm11e_·, 

6oJiee ·· TmaTeJI!>Hh!e 11:ii.iepemrn noaBO~!IT Bh!HCHIIT!> OCHOBHOe rrperrHTCTBlle, r.ie111aBJ111e_e IIOJiy1JeH11_1:1_ •' :, . ,· 

-~pe,lleJI!>HO BOSMOlltH!lX rra_PaMeTp~B, 

EbI.nI,J.l!PO!'SBe,lleH~ IISMepeHI!~ C MHorocTpyll11uM GOl!J!OM, IIMSIJl!IIIM 19· ,2!1J3, PeayJIHaTbl lla~e~ 

. peHIIJ! np11Be;L1eHbl ... Ha 'p11c.20. Ta!Cllte 6b!JIII IICl!b!TaHbl ·1tal!IIJIJI!1Pbl, 11srOTOBJISHHble 110 -;;eT0.2!Y
0 

A,21,.iic_e-: , l 
Bii11a<12), KOTOpue 11MeJI11 ~p~spa'IHOCTI> 01tono 30% (p11c.20). · .;, 

·., . , . . . 
7. OCHOBHblE K0Jill!qECTBEHHllE PE3Yll!>TA '.I.bl 

I, Hal!BHCWa11· lll!T011Cilllll0CT!>. rryqKa C. l!Cl!OJl!>SOB.aHl!(~M COl!Jla C OTBSj)CTlfeM ,llllaMeTpOM I ,24 -

po, =1 
33 MM PT,CT, , . 

, ' . 15 I 
J.Hal!B = 4,45.IO /ceK • 

. Il, MaKCl!MaJI!>Ha!I IIIITSHCIIBIIOCT!> llpll ,llaBJICIIIII! · p0 =. 6 MM pT,CT, 
• , 15 I . J .... ,. = 2,95_.IO /ceK, 

~ w. MaKCl!MaJI!>Ua11· IIHTeHCl!BHOCT!> rry'IKa I coa.21aBa~Moro MOJiercyJIHpHOJ! IIS'IKOil llpll f,"0,5i.iM PT, 
CT, 

J• !JS'l!> = ·o,99,I015 I /ceK,' 
,, ma:ic: 1 

IY. HallBblCIIIaH lll!TSHCl!BHOC;!> ;ilJl!I !.IIIOI'OCTpyl!Horo_ conJia 11p11 Po = !8,6 MM pT,CT, 

i MHOrOCTp. = 3,45.1015 I;'ceK,. 
J Ual!B 

I: 



' '· 
,' / 

. ' I 

Y, ,IHTeHCIIBHOCTI, ny•ma ,ltllll 1rn1prnnapOB A.ztI>,IICeBl!qa 11p11 P· ;=. 5 M~ PT,CT, 

' 15 l j iian = 0,49.IO • /ce1t •. i 

s. 0UEHKA L-IHTEHCL-!BHOCTL-1 ATOl,!H0ro B0i!0P0/lH0r0 ilY1JKA 

l10Jiyqenm,1J peayJI~TaTU .ztam1oli paOoru .TIQ3BOJIII!OT C.zteJiaTI> rpyOylO TeopeT11qecKylO 011eHKY irn.:' 

1 T. eHCIIBHOC.TII TIO TO Ka 110lll1p1!80BaH~bDC aTOMOB 
0

B0,1tOpo.zta Ha BbDCO,lte WeCTlll!OJII,HOro MarH11Ta (I3) .IT po- . . . \ . . 
H?ne;zi_e1.1 a Ty 011eHKY, 11cxo.ztH cnaqana 11a reo11eTp11qec1t11x coOOpal!temtil. B a TOM cnyqae ponI> BTO-. ·, · ~·. 

poi,l lJ\eJI11' Oy,1teT 11rpaTI> BXO,ltHOe OTBepc.Tlle weCTIITIOJII,HOrO Mar.Hl!T8 , .ztllaMeTp ROToporo paBeH 

B Hawe.II CJiyqae 3,2 MM, PaCCTOIIHl!e OT aOwenepa .ztO BTOpol,I ll\8llll B 8TOli reoirnTpllll COCTaBJl!leT 

yl!te l~ 70 MM, Ila (9)"cJie,1tyeT, qTo TIOTOK aTOMOB BO,!tOpO.zta Ha KOHI1e weCTIITIOJII,HOrO MarHl!Ta 

paBeH i ,,._i.Noa.S..S2 M(?.-t-'iMi.) 
. •. . )h _2 2:r,:e,z_ [1.-t-½M"J,e (21) 

~OTIOJIHIITeJII>HUl,I MHOl!tllT8JII, I/2 B08HIIK88T 11a-aa y.ztaJieHl!fl TIOJIOBIIHU CTIIIHOBUX COCTOHHlll,I 11p11 ,ltBII-· 

~eHl!II aTOMOB B·weCTIITIOJII,HOM MarHl!Te, 8~aBaflCI, T=400°K, 

·Jf.= 2,4,1016 p. ; o.. = 2,35,105 c1.1/ceK; s~.= 0;95,10-2cM2 ; 

Si,= ~- 3,22 = s,1.10-2c112 • M = 9, HaxO.ztllM 
' ' ' 16 I.· jl\ = 2,85,IO p. /ceK.. (22) 

TaKl!M 06paao11 · 11p11 .ztaBJie~~II po= IO MM pT.CT, 'cne.ztyeT Ol!tll,ltaTI, IIHTel!CIIBHOCT~ Ha ,BbDCO~e' 

mecT11110JII>Horo ~arHHTa 11opa.zt1ta jh ~ 2.Ia17 1 /ce1t. 

11pOll8Be.zteHHY!O oUeHey H806XO,ltHIIO COTIPOBO,ltHTI, Cll8'AY!OII\IIIIII or0Bop1ta1111. Bo-nepBbDC, 8,lt8CI,. 

H8flBHO 11pe,1tl10JiaraJIOCI>, qTQ CTeTieHI> ,ltl!CCOI1Zal1llll aTOMHOrO'BO.ztOpo.zta paBHa rz. = !, ~aKTll~eCKI! 

OXH.iiaeTCll TIOJIYqJ>ITI, 'Z..:== 0,5 + o, 7. BO-BTOPbDC, .ztllfl aTOMOB BO,!tOpo.zta 38BIICIIMOCTI, q111cna Maxa 
. . I , 

1 
:oT•paCCTOflHllfl.MeJK.ztY COTIJIOM.11 aOwenepOM l!Hafl, qeM ,ltllfl B08,1tyxa)11 a11p11op11 HHqero HeJII>8fl CKa-

aaTI, 6 BOBMOXHUX pacxox.zteHHHX c Teop11ei,i, 

HaKOH8U, W cq11TaeM,',qTo nee aTOMU, 110118.lta!Oll\lle B a1111epTypy weCTIITIOJifl, aaxBaT!,IBalOTCfl, 

<llaKT
0

llqec1tH 8TO He Tait, TIOCKOJII,KJ iiaCTI, aTOMOB Oy.zteT 11011a,ltaTI>· Ha TIOJl!OCHlle Ha1t6neq11111t11, II 

Bll6UBaTI, 118 nyqita. 

.l(pyrafl aJII>TepHaTIIBHafl OU8I!Ka HHT8HCHB!IOCTII MOl!teT 6UTI> .zta!la Ha' OCHOBe 8HepreT11qec1t11X 

. coo6paxeH111,1, .ZCm1 Manoro KOJII>UeBoro ane11enTa 11iloll(a.ztll ·aowenepa .ztOJifl aToMoB, aaxnaTunaeMblX 

wecTHTIOJiell, paBHa 11p111iep!IO . .,.. ~,r/ . . . · . r 'Uj,(•l m-r.• . l r ( -m . 7.., IT) ,.-?./, ) . 
,• ½L~ e'"'."5:Tu-y<hr,fl }~ ,'\ffO.'\l-,J~£jiJvrl!"' (23) 

r.zte · 'V"y(."') - 11a1tcl'!MaJII>Hafl pa,11HaJII,HaJ1 c1topocTi aTOMOB Ha paccToflHHII ~ OT oc11, KOTOPM el!\~ 

WOKyc11pyeTCfl MarHIITOII, Ycpe,!tHl'lll 8TO BllpallteHl'!e 110 BCeMy ceqeHl'llO a6menepa. C TOqHOCTI,lO 'AO 

1toaww11uHeHTa,·1.1oxHo cq11TaTi 
- 2t«ff .. '\T.2,.. __ _ 

r m (24) 

r.zte H,. -·na11pl1l!teHHOCTI,:TIOJ!ff Ha Kpa!O TIOJI!OCHllX HaitOHeqHl'!KOB I-le.= 0,93.I0-20apr/raycc. 

14 

,/ 



.B, 8TOM :c1i:ruie IlOTOK IlOJU!pl!SO~aHHWC. 8'lOMOB Ha BWCO,ll8 meCTl!IlOJII,HOrO 1.1arHl!Ta P8]/8H , 

'j·; .: " · · ch' \.' ~,c,3 _ t<I<., M 
_\' - • ..,....,,. C(0S1·--•\ . ~ f . ' k..•• 1.., ½M~ 

ll OH' He'. saBl!Cl!T ?T fiJIOll(a,llH S2. •' ri6!ro1t; x'o:ropull I.ICXIHO IlOJlyt!ll'l!, ll8 o6u'UIOM JI8'l!ql, paBeu' :: • 

• nv 1 ~,' . 1' H,. 1. nv ' tc H"' -1 • · 
/~:>. . iH .,. 8 N0 S1'11"· k..T. "'2°.N.S,ctoiz.r." l/2•{1i. ·, 

a ll~ OTHOmeHll8 ',, ; ;,t1 cC1 . 
jH N.' M 

(25) 

(26) 

✓. j:' => .N:1. ·:-0.-3-♦--0~,1-11_2_ (27) 

E~Jll{ M=9,· T~=4Q0°K,. H., = 104raycc, S:2. = O,OI c,l-' TO 
' • . • ~ · .. ' 16 . , 5 9 0 93 I0-20 I04 -l6 

jH = ~/2,2,~,IO • p •• 2,36.IO -- , • • -16' . ::z = I,53.IIJ" p0 • 

: · . (I+27) I ,38,IO .4.Iu- · . . . 

'Taxm,, qc5paso~,:ecJi11 ~a,;8.Tl>C~ ;.al!J!eHHe~:- Po= I~ ·w pT.~~. TO·,JIOJiytll!II J~~ r,5.IOr7 '11ceK, 

llnepeCHO' ·O;MeillTl> ,11pyr11e npimuyll(eCTBa, KOTOpue. OTKpUBallTCR npl! l!CilOJll>SOBaHHI! CBepx.,

SBYKOB?,rO CO~Jia_, -~~~/1Hfill C!tOpOCU STOMOB np11 BUX0,118 11a:conJia paBHa ii'.-Ma.:o . Mao , np; 
' ~i•½M~

1 
. , 
I' 

' 'U.,:. ' = .I '75 Q O • 

Pacnpe,11eJieH11e ·aTOMOB no OKOpOCTaM l!MeeT Bl!/1. 
: .P(,)' .:_ 1>1(v--1<.)~ , . - m~ (v--u.f , "" ~ e 2"-T ;,,. e· .2i.,. . . ',' 

_0TKJIOH8Hl!e. OT CJJ8/1H8£i CKOpOCTH,· 'npa· KOT?IJOll qiyHKql!R 

(28) 

pacnp8,11eJieHHR y11eH1>maeTCR B .e paa,: 

COCTaBJIReT 
. . · /2kT.' 1 
. .e.\T'"'.\J~_. ~ ' . '' '· 1.--31-'1~ 

A!ro1.1u, l!MeIOWH_e-'cxopocTI! B. ,11aH1_1ux npe,11enax, 

CBepxaByKOBoro conna nony'lae~.(T~C!n;IT).· 

Ta c5 n·n u a n. 
------.::.....:M: ·.6,4 9 

~ 
,_,· 

. 'I.I.,.. 
O,I6 0,!2 

. (29) 

COCTSBJ!Rll~ OKOJIO 80% Beere ny'lKa, ~Jiff 

I2,8 

0,08 

.'··.Ta1we cBollc~BO:_IlY'lKa .6~ cBep~BBYKOBoro conna ,110JlllHO C!naronpl!RTCTBosan xopoliieMY paa.11eneii~11. -~-

:CilHHOBhlX 'COCTOHHJl!i1 8TOljOB B0,110p0,118 B W8CTl!Il0Jll>HOM MarHIIT8, 
' , 11•: ..... 

9, . B ~ B 0 ll ~ 
.-I. •'c 'UOB~weiIHeM ·.ll~BiieHlll(B' peaepByape conna l!HTeHCl!BHOCTl> ny•ma BOapacTaeT Jll!HellHO 

.· . . ' :. . ' 

, .c pa ; ·npa .a.ToM ,11JIH'MaJiux paaMepOB· coneJI Ha6mo,llaeTcR cywecTBeHHoe~·paanorJiac11e c Teopaei1, , r . 2. Op~ -,~OJie~ Bb!COKl!X .11a;JI~H11~i. p;: ·HaCTynaeT OTKJIOH6Hv!e OT JIHHellHoro pcicTa, o6yCJIOB-

JieHHOe B~v!HHHeM'· coy,11ap~HHll ;,oneey~ 'MeJKltY coc5oll, · · · '·\. 

.I 

' ; ' ' 

3. C YB8Jll!·'l~HHPM 'lllCJia_ ,Aaxa II ii rJOTOKe MOJieKyJt nepe,11 a6weJiepo11 BOSpacT~eT l!X ·caMOKOJI-

... JIHMaumi, 1 B. peayJil>TaTe qero OTp1111aTeJI1>Hoe BJIHHHl!e B38IIUHhlX coy.11ape1111ll MOJieeyJI OTCT,YnaeT B 

"' •',· 

15 



,,(· 

., 

4,' C yBemitieH11eM ~11cna 'Liaxa: M noJ1ol!CeH11e ,MaKc111.1yMa: KPMBWC cuemaerc11. B:. o6nacr:i. 6onee , 

BblCOltMX_ .ztaBJ1eH111l, a l1I!Te!ICIIBHOCT:& B. MaKCMMyMe pacre:r; 'ITO cornacyeTC!I C peayJI:&TaTaMI! pa..;· 
C50Tbl(S~~ . . , . . . ' . , 'I 

·s~ O:t~.ztaeMa~· IIHTellCIIBHOCT:& ny'IKa aTOMOB BO.ztopoka Ha BUXO,lle wecor;inoilt~6ro MarHIITa 

i np11 .ztaBJieHl!ll raaa P• = IO' MM ;T.~T .COCTa;Jlf!eT Oi(O~O (I -t 2)~rn-17 aTOMO~fceK,l!JIII IO . cis3 / 

qac ·np11 nopMaJI:&HWC :y-cJIOBIIHX .ztJIH 100%-noli ,lll!CCOUMal.lllH MoneKyJI no.ztopo.zta, 

B 3aKJIJO'!eHl!e aBTOpL! Bblp8.ll(aJOT npllal)aTeJI:&HOCT:& E~Il,A.zt:&flCBBll'!Y _II H,E;3em,.ztOBll'!Y 3a 
' I' 

Lieirnble COBeru np11 KOl!CTpy11ponaHMII comm, K:A.Eai!'!epy M E,H,3a110JI0/1'!MKOBY 31! ,nolciepl!CKY;' 

Ha nepBOII ST~ne C03)1aHl!l! ]l~C5opaTOp1111 IICT6'iHl!Kll nOJlflPl'l30BaHHWC qac:r'iiu, E.H.PoaanoBy sa 

·Il0!.1011(:&_ np11 paapaC50TKe BaityyMHOli 'lllCTII YCTllHOJll(II, a 'rato1te H,H.Ce11eHOBY H E,H,ll!JIIIHY sa 

y11ac:r11e B MOHTa1te M aanycKe yc:raiioBtJI, ABTOphl Bb!Pall!O.!OT 6n~ro,llapHOCT:& B.11.)L,teJienoBy. oa 

noc:ronHHYIO no.zt11ep,rny _rrporp..1uMu l!Cc:ne.1;ona1mn. · 
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ITJl.ll_l!_QlKeHlle_ 

raao~HHa1J11qecKHe cooTHoweHHH ~nH cnepxanyKonoro corrna. 

8aBllCllMOCTI, OT qllcna 'Maxa M cne.21y10ll(llX nenllqllH 

I) CTerreHH pacwllpemm y-

~• = (i ... •;1 M z f-1 
2) CTcrreHll oxnall(,lleHHH 

~•-=(1.-t 'f;iM') 

3) llaMeHeHllfl.CKOPOCTll anyKa 1 

~ = (1. ..- ";1. M'Jz 
4) llaMeHeHllfl nnOTHOCTll qacTllU -1. 

~~ = (1.-1- -r;t M')°(-t. 

(IT.I) 

(!1.2) 

(!1.3) 

(IT.4) 

5) t!aCTllqHoro ,jiaKTOpa llHTeHCllBHOCTII, OTHece1rnoro K a6wenepy'' 

· · M(3-t '(M2.) , 
G(M)=[ -C-1. :if (M>-?.) (ll.5) 

i ... 2 Mi.J 

6) nonHoro WSKTOpa llHT6HCIIBHOCTll 

M(3+yM2.) 
f'(M'):: .1.._;-r (ll.6) 

[i+ r~1. Mi.)' r-1. 
(M ;;,:;3) 
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6 = I,4 
Tac5JI11ua 3. 

'', 

T(T a1/~. Pip tl-/N G. 11.' .. F 
. 3 . 2,8 1,673 36,73 13,12 27,97 2,132 
3,5 3,45 1,857 76,27 22,ll 

'; 
37,97 1,717 

4 4,2 2,049 _, 151;8 36,15 49,58_ 1,371 
4,5 5,05 2,247 230 . 45,52 

, 
62,78 1,096 

5 6,0 2,450 529 88,18 77,57 0,879 
5,5 7,05 2,655 930 132' 93,94 0,712 

6 B,2 2,864 I ,SB.Io-' 192 
, 

ll2 0,581 
'6,5 9,45 3,074 2,59.103 . ' 274 131 0,479 

7 10,8 3,286 4 114.l<i' 383 · · 152 0,398 
7,5 12,25. ·3,5 6,43.103. 525_ 175 0;334 

8 13,B 3,715 9,76.IO.:, 707 199 0,282 
B,5 15,45 3,931 l 145.104 938 225 0,240 

9 17,2 4,147. 2,II.10'1 1,23.10> 252 0,206 
.9,5 19,05 4,365 3,02.104 1,58.103 282 0,178 

IO 21,0 4,583 4,24~10'+ 2,02.10-' 312 0,154 
10,5 23,05 ,· 4;801 

. 4 
2,55.Io3 344 0,1349 5,88.10 

11 25,2 5,02 8,03.10'1 3,19.10.:,. 378 O,IIB7 
II,5 27,45 5,239 

,, 5 3 413 0,1046-1,08,IO 3,95.IO 

12 29,B 5,459 · ·l,44,IO' 4,85.IO-' 
. 

450 0,09299 
12,5 32,25 5,679 I ,91,105 . 3 

488 · 0,08264 5,91.10 . 

13 34,8 5,900 2,49.IO:, 7,14.10.:, 528 0,0739 
13,5 3~,45 6,120 · 3,21.105 8,5B.lo3' 569 0,06635 

14 40,2 6,340 4,12.10' I',02s.10'I 612 0,05978 
14,5 43,05 6,561 5,23.105 . 4 

657 . 0,05405 l ,216,IO 

15 46,0 6,782 6,60,IO' I,435,10'1 703 0,04900 
15,5 49,05 7,004 . B,26.105 l ,685~104 751, 0,04457 

16 52,~ 7,225' I ,028.10? 1,969.10'+ 800 ·0,04065 
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0AH08TOMHHn raa. 

M . T1T a-;o. Pjl'p . 

'3 4 2 32 
3,5 5,08 2,25 58,26 

.4 6,33 2,52 100,9 
4,5 7,75 2,78 167 

5 . 9,33 . 3,06 266 
5,5 II,08 3,33 409 

6 13 3,61 609 ' 
6,5 15,08 3,88 883 

7 17,33 4,16 1251 
7,5 I9i75 4,44 1733 

8 22,33 4,83 2409 
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9 28 5,29 4149 
9,5 31,08 5,58 5387 
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