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,,-, OHIWI XAP.AKTEPHC:TMKA.PAEOThl 

( • - - ' :' < • ,. ~ \ ' ·';,•, ._\ • ,., •• - ~ / 

. ARTya.m,HoCTb npo6JieMH •• · llcCJie.rtoBBHIDI, B · o6JiaCTll • qill3RRll .· M830HHIDC 
8TOMOB .rta.im, BB,myro, · RHOr.rta ymma.m,eyro llHqiOpM8UHl0,06 :)JI8M8HT8!)HllX t£ac-< 

! • . . . . .· , .. . ' ' ' ., I • ' ' • • ' • • • 

··. T~x. aTOMHHX.H,Itp8X H HX :eaaHMo.rteflcTBHH, 3Hat£HT8JII,HHtl,RHTepec B Hae.:..'· 
Toimiee' :speMJI irpe.rtC.T8BJIH8T ,neTaiiHoe 8KCI!El!)HM8HT8Jll>HOB li . TeopeTHt£8C-,-
: . . • ' \ . ' ,· . ' ' I, . . : . ·.•. 

I Roe, lI3Y'l:8HH8 CBOtlCTB. pB3JIJl['IH!lX M8308_TOMH!lX H_ M830MOJieeyJIJipHHX 06'1,8R-:. 
., .. TOB. c' ue.m,ro;; BO-rrepB!lX,: IIOBillll8IDIJI ·:. TOt£HOCTH JIBTeprrpeTaIJ,HH . pe3yJU,T8TClB 

: rrpeJKHIDC 3KCII8pHMeHT~Il riyTeM llOJJHOI'O y-qeT~ COIIyTCTBYJll]mX rrpoueccioB. . • 
o6pasyicmwc '. B p~e CJIYt!aeB Bec:i,Ma c.iroJKHy~ RBPTHHy: ':eo.:..Boropux, IICIIOJII,~ 

' 30B8HHR 8THX ,ciio:AcTB ')];JI.ff llOHCRB HOBHX; lIJIH, 60,Jiee OIITHMa~I!llX nyTeff pe;.; 
.· . ,, ·.,·--.-." , ',· • ,, ,,, .!, , ... • ·. ,.· - •. ' ' . ·, 

;ill8HHJ'I pB3.Jil!'IH!lX H8y'l:HO-npHRJI8,ItHh!X ,38,It8t{, HaIIpJIMep, . Borrpoca · o, B03MOJK-
'' I • • •' • ' ' '•, ' ' • • ' • • ' ,• "~ , '1 1 ... -,"-, •• •,\ '/'' ,, • 1 , ,; • , • ~• / 

HOCTR T8XHH'l8CKOro HCIIOJI1,30B8HIDI MIDOHHoro R8TaJIJl[3a T8pMo~epH!lX peaR..:. 
· UHff., 0,ItHa· TOJII,IW ~mi rrpo6JieMa _Tpe6y~T. KOMITJieRcHoro· n~c.rie.rtoBBHHR. xa-. ' .. ' 

. 'paKT8pHCT~- irpoueccoB; IIpoHcxo.n.iim.i:x .B BO.no po.rte. CMecmc' ~ro' ll30TOIIOB :' ' . 
; "", ~ ,,,;·,_ .. _•:•·' ' ·. "· . ' ,,j , < • ,• ; I' • ,- - ; •; • ",, . • • .,..; . "' - ~ I 

.a T8IOK8 B CMec_mc C ,ItpyrHMll 81!8M8HT8MH, B 'l:8CTHOCTU, C reJUISM. . . 
. ' < Teopim MesoaTOMH!lX H .M830MOJieicyJUipH!lX JIBJieHll:A B BO~opo,ne; OI!ll-: . 

' • pairci ·Ha 'lllliporuin ·Ha6'op . HM~DIIHXC.fI 'ai6rrepHM~HT8JII,H~: ,It8HHh!X H uci::to.m,.:. : 
, 3YR 'Iio:eue M8TO,Itll pactreTOB,. pa3BHTH8 B. IIOCJie,ItHee BpeMSI,

1 

rrpHc5JIJl[3HJI8C'i.. 
K B~3MO~OCTH ,ItOCTBTO'IHO. rr~Jnmro 'KOJIJl[t{8C;B8HHOI'O OIIHCaHRR 3Tl:DC ~~-

. ' . . . ,, '• . . . ' . . . . . . ··. . ' . . ·, - ... ' ., ·/ 
HH:A, i 0t£eBH,!J;liOtl 38,It8t£8tl 3KCII8pHM8HT8 .fIBJIJ'I8TC.fI rrpooop:Ka T80p8TH'l8CRHX 

, •.. • -c, "-·•· . ·, .. · . .. :• • , I. , , . ': . , ". l. . .· .. · :. ', ' . . 
BHBO,ItOB · B .· T_ex rryHRT8X, ·' no KOTOpHM . OIIHTHH8 ,It8HHHe. OTCYTCTBYIDT i JIJl[60 

H8,ItOCTaTO~O TOtJim.', Oco6eHHO :eamra T8R8.fI rrpo:eepiili B \11KPRTR'l:8,CRHX TO'I'.'"· . 
ruixn - .BOIIpocax, '13 KOTOpllX IIO.fIBJI8Hile 8RCIIepHMeHT8.niHHX peily.m,TaTOB 

'MOfJIO 6H/Ka-.iecTB8HHO B08.IJ:effcTBOB8TI,'H8_IIp~,ItCT8BJI8HHH o'MeXaHHsMe.:iw-: 
KllX~JIR6onpoueccoB, Ha M8TO,It!l,H:X.'pac'tJeTa H ,T • .rt'. . .•• . ,•. ·· .. , . · 

. . . ARTy8JII,HOCTl, '~~CJI8,ItOB8Hlttl •. 
0

IlpOB8,It8HH~ B .· ,It8HHOtl pa60T8;. o6yCJIO~ 
JieHk: -Iiaidiott \ pom,n IIsriaeM!lX npouecco:e· B o6metl K8pTIIB8 M8308.TOMH!lX ' 
RB.7I8ffi,Itl' B ~O,Itopo,ne JI[ bMecmc ero 6 'reJIJl[8M.' RPHTll'IHOCTl,BJ ~apaKT8pIICTRK 
3THX .'npoueccoB R pB3JIJl['llil,IM 

0

MO.rieJIBM ll M8TO,It8M pBC'I8TOB, OTCYTCTBH8M ' . 
JIJl[60 H80,ItHo'3H8t£HOCT:bBJ rrpe.ItJl.ItYIIIIDC 8RCII8pHM8HT8JII,HliX H. Teo'peTH'!8Crun> 
pe3JJII,T8TOB'IIO ;irurnHM'BorrpocaM;, . . . . . \ . . . 

. . •·.. .. ···. '·.· . . . ·.: \ 
Ue.JID~J)860TH, . . 

1 -: lt3M8P8-HlI8 jC8'18HH.fI paCC8.fIHJl[.fI ·, it ..,.aTO?w!OB, ~ raa·~o6pa3HOM; BO'AOJ>?-', 
- ' J \. L • ' 

It, .' .;;_ .·,Cf_;. .. :.-·,. 
Q.,1"-_ -~_,.11:,_·:·'~i .. r.crirt_~-. , 
, Sli\"Pt;'. '"r .,;, ; ""J"lr,v:dl 
, ~,i;;:it:}~j;/i·f; iA; ·. ; , .. 
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- rroHcK rrpouecca rrepeXBaTa MIOOHOE c Bo,n;opo,n;a Ha reJIHtt H·ncc~e-
. ' . . . . ' . : . ., I' ' . 

',Il;OBaHHe· ero xapaKTepHCTHK. . ' . . . ' ' • 

HOBH8H8 pa60TH.' B. cepIDI 8KCilepm.ieHTOB ITO HCM6,Il;~B8Hm0 M'esoaTOM-. 
HHX H M680MO~e:ey.1mpHHX npouecCOB npm.ieHeHa 60.Jiee rn6:itasr H ID!qJOIJ1!8TH:S-: 

' · HaSI, '16M B ,tipyrHX pa6oTaX no,n;o6Iioro ,THII8, CHCT6M8 perHcTpawm: H OT60-
, ' ' ' / < ' ' I ' I · 

pa C06HTHff • , . .'. 
•' . . :ttoBHM M_eTO,Il;O~ H3MepeHO ce'!e

1

HHe' paccemmsr ~ ~TOMOB. B_ ra 80()6-:
paSHOM BO,Il;O!l0,Il;8 •. Bil8!>BH8,. ,n;OCTHrHYTa CRTY~. · K.or,n;a , ,n;B8. 
,R3 ·,, H8CKOJI1>roIX HEiSamICl!!MliX. 8KCil8!>RM8HTWHHlC . RCCJI,8,ll;O:samtii 8TOro . 
i:ionpocay,n;oBJieT.BopiTeJII,HO cor~acymca;-~TO IlOBllIII86T, ,n;bcTOBepHoc~ii'mc 
pesyJII,T8TOB~ . B.mrnOCTI:, ·. 8THX p'eayJI:iTaTOB K. 'HOB!lM T8opem11ecici:1M pac:qeTaM _' 
Il03BOJifl:0T C'!HT8TI, B6Jlll'!HHY ceti:eHRSI 8TOro·'ripouecca YCT8HOM6HHott. Ilpl! 
mITeprrpeTau,m ,n;ammx 8KCrrepm.ieHTB

0

:_rrpID1Ie~eHirpoi:ToiLH _B TO')Ke ll!)~MSI . ,, 
;nocTaTO,'IHO • TO~m~ M6TO,n; 'Y'Ie~a, Heynw,roro, xapa~T.6B3- c?~~o~eH~tt/ If·, -. · 
8TOM8 C MO~e:eyJiaMH BO,n;opo,n;a B ,n;Hqipy3HOHlIOM npou~cce •• - ' ' .·· , -~-.· 

, . _ Paspa6oTaHa 1i! peaJIHSOBaHa' B aicrrepmlleHTe M8TO.n;HK8 rro:0:c~ •, H · He- • 
c~e,n;oBaHHsi i:(poueccoB rrepex:ooTa MIOOHOB c Bo.n;opo,n;a Ha'- reJIHtt.: Brrep:a11e 
~6H~py,KeH' nepeXB8~' MIOOHOBH3 ?fHOBHor:o• ~OCTOJilll'!SI >ti'. ;:;~TOM9B ia ~e.1;1Hff ·, -
H.H3MepeHa ero CK0p0CTI:,j BrrepBH6'HCC~e,n;oB8HH npoueccH C;Y'!8CTH6M Mm-:, · 
8TOMOB Bo.n;opo,n;a; 'H8XO,ll;RlllHXCSI 'B BOs6YJK,lteHlIOM C:OCTO.IIHHH: rro.iiy'!eHH ,n;ali.:. ,·, 
Hlle O nepexBaTe MIDOHOB H8 re.mtt H3 ·aTI:lX: COCTORHHff •· · IlOK831lliO, ' 'ITO OH, , 
• : • •• • ·,· .' ., , '., 

1
_,-, •,. . ·, . , I •. , •. •• ; • 

6o~ee HHT6HCHBeH, '16M nepeXBaT ITROHOB., Ha 8TOM OCHOB8HHH c,n;e~au··BH~ ' 
Bo.Ii O BOSMOlKHOM 0Ylll8CTBOB8IDIH ,n;Jlll MIOOHOB' • B OT.7Jll~e '. OT IIHOHOB / sa:sn:.:.. . 

' )! , ' \ •••• , ' :, '. ~~ ' ' • • ." •,': ', •, ' • ', \ 

CID/IOCTH Il8paMeTpa nepeXB8T8 OT. MOTHOCTH :_Bo,n;opo,n;a. · _ · • ' , ,,, :, 
\ '. •., • , , ~, I ,;,/ "0 : i ~ , ' , •:. • ' , . •, ,. ;, , : -, : . • 

Hay,masr H IIpaKTH'I6CKaSI ·µeHlIOCTI:, · pa60TI-J. B pa'6oTe,no.ny'IHJI8 ,n;aJII,-'. \ 
.He:l!mee:pasmi:THe MeTO,n;HKB aitcnepHMeHTa B o6~CTH MIO-aTOMHOf!cp,1smw. 

' , , , , I'~.,, , : ' . . - , • , ; . . • ,· ' ~ J , ' -. , \ 

PaspadoTBHH MeTo.n;H ncc~e,n;oBaHHSI KOHKpeTHHX MesoaTOMHHX rrpoueccoB. ·' 
Hatt,n;eHHHe pemeHHSI.MOryT,6HT~ HCITO.Jffi30B8HH.IlpH 1 IlOCT8HOBK8 ,n;pyrmc,aKc-

. . ,• . ·' '. -- ' ' ·_',, ·,,· '· ,· ·.· .·'' -- .· ' .. , 'i ·,, 

. '; rrepIDl!eHTOB; . ' . . '- i ' : , _; ·- '\ • _, ,i 

-· vlcc~e,n;oBaHH rrpoueccH, nrpax:m,re BalKHyYO J)OJII, B KOMIT~eKce MesoaToM.:. -
HHX II M630MO~eeyJISipHHX SIMS!lli:I! B BO,n;opo,n;e H, ero CMecmc.: Ilo~eHlill6 '.>: 

- . ' ' . , . . . . ',. '. ' ' . . '! \ . , . ' . ' \ ' ,, ' 

peayJII,T8~ SIBJIJIIOTCSI. JIH60 . COBepmemIO HOBHMH. JIH6o '. HrpaRJ!lID,ilI cymecTB6Ii-:- ,· 
HyYO pOJII, B ycTaHOMemm: xapaKTepHCTHK H3ytl86MHX. _npoueccoB.,.OHH n~,n;--
. CTaBJISIIOT_ sHa'IHTeJi:r:,HH:ll· HHTepec H RBK ,caMocTosi-reJII,HHf! aKcnepHMe~TaJII,HHff _·. 

' .. . ' ' ' ' . -- ' ·/ ' . , ' ,· '' . 
' Ma T6pl!8~, · H · KBK ,n;8Hl!He , He06XO,n;HMI-J8 · ,n;JIJI npoBeprur H IlO,ll;TB6plK,Il;6HHSI pJJ;IJ;8 

TeopeTH~ecrurx npe,n;~R888HHff ll MeTO,ll;OB, pac'!eTa. PesyJII,T8TU Mory:~: 6HTI:, -
~ HCITOJII,80B8HH ;n;M' M8HHIJOB8IDISI '. nrn:poitoro Kpyra H8yqHHX, R rrpHKJia,n;HHX <He_; , 

-- :Me,n;oB~tt,_i,rsr Kopp~KTHOil HHTepnpeTau,m no.nyqaeMHX'B moc. ,n;a.miIDC~ • · • 
. ' ' . ~ ' . ;,'' . • ' ' ''' ' ' { { ,, • . ' • ' ' \ '' ' i ~- -· ' ·. ' . ' .·, 

' . Arrpo6aµ,m pa60TH. OCHOBHI-Je -P~SyJII,T8Tl-J ,n;HCcepT8IJ;lm .,ll;OM8,n;HB8JIHCI:, 
Ha MelK,IJ;yH8po.n;HOM CHMIIOS:ayMe "MesOHI-J B BemecTB8"! (,1Jy6Ha; .I977 r.} ll. ' 

. 1 ceMHHapax Jia.6opaTop:m 1 iP3;6pHHX npo6~eM." ' . . . . 
. .. \ . \ .. -.. . ,· '. 
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Ilv6JIHKaUHK. 0CHOBHoe·co,n;el)llt8HHe ,ll;HCCepTrunm orry6~0B8HO B:.JJ:Byx 
CT8TI:,JJX B lK3W, O.n;HOll,CTaTI:,8 B"!IT3, B'MaTepHa~ax.MelK,IlyHapo.n;Hott KOH-

' ✓ ' •. • \• ,· . " ' , , I • 

qiepem:um .H B rrpenpHH';I'ax OIDM. 

___ :06'.beM';,In!~CepTaxnm. Pa60T8 COCTOHT HS BB,e.n;eHHSI,
1 

Tpe~ r~aB H 88-
. RJIMeHHir/ TeKcT-_ saHHMaeT 64· cTpaHHUH: BK.7IIO'I8R I2 PHCyHKOB, · 7 T86.7IIIU 

I • '• • • • , , '• " '., .- ' - '\ ,' ~ 

I ' ',H CilHCOK JIHTepaTypH 1'!3 6I IIyHKTa.' 

. /ABTOp sammgaeT . . ·. / · 

. ( ,- '. I. Opr8HH38IJ,HD CRCTElMH; perHcTpau,m H OT60pa C06HTHff B SKCIIepH- ' 
M6HT8X.IIO HCM6,I{OB8HRTO 'Ml{HlTOMHHX "H M680MORe:ey.impiimc rrpoueccoB,_ rrpo-
~opnmxm:i JIHIDm b aai. ·. :_ , ·· :'· . ,; -'. ' i., , : . . , 

' 2. IlocTaHOBl:Y H rrpoBe;n;eHHe 8KCnepIDl!eHT8. ITO H3MepeHHIO ce'!eHHSI 
; ~cce~HSI ,'f;M ~TOMOB B ra~oo6pas1iOM , !o;n;opci~~' , 1?1Teprrp13Tmum IlO~'IeH:..\ ~ 

HHX ,I{8lffillX H peayJII,T8TH 8KCil6plIM6HT8. , ; , , : · , . · , : ·, -: , - : ' _ 
'• r'' . I' ' . ' ,·. , ·,' ' < ' ' • ' -• ' • ,. • • •.· ' ; • ·, • ' ' ' • ' (, • •, 

1 3. MeTO.n;H:ey H 'IlOCT8HOB:ey 8KcrrepHMeHT8 'IlO 'IIOHCKY rrepexBaTa MIOOHOB 
,· C BO,nOpo.zti:I Ha reJIHi!~ PesynTaT 'aKCITElplIM6HTa~::_,061IapyiiteHHe n:epeXB8T8 . 

I M)OOIIOB H3 OCHO~ciro ~OCTOSIHHSI Pj1-8'l'OMOB. . , ". _ , :_, ; _ _ . 
; ',; d· Pesy~TaTH nc_c~e,n;oBaHRSI t,«7'8.TOMo~/HaX?,n;JllllHXCSI B Boa6yJK,D;eH

noM COCTOSIHHH;_H HHTepnpeTaUHSI 8THX ,n;aHHHX. 06H8py,KeHHe.rrepeXB8T8 
MDo'iioB H3 

1 

8TIDC CO~TO~ ~ 
1 

' . , ;. ' \ 
I , .. . . . . . -· 

1 , Co);\eJ)Jlt8HHe ,zn!CCepTamm 

' , ·-~Bo• BBe,nerum . KpaTKO . :xapaKTepn:syxrl,cSI. HarrpaMeHHSI. HCC~e,n;oBaHHil B , 
01~cTH ~am· MesoHHHX aTOMOB Bo,n;ol)<>.na, ~, oTMe'!aeTcfi, ,'I~o·:Hapsuiy c_ 
ycrreXOM B H3Y'I6HHH n'onHcaHHH MHbrHX M6308TOMHllX'H M630MO~eey~HHX 

· SIMeHHi\ pemeHiie :psr,n;a:· B8JKHHX,BorrpocOB. HaTamBa.noc:r:, '. :a;Te'!eHHe ,n;JIHTeJ!l,
- imrci BpeMeHH Ha Tpy,nuocTH H,HeSICHOCTR·KBK TeopeTH'IecKOI'o, .Tai H aKc-
,. ~epID1!6HT8Jll,HOrO xapaKTepa·, -.H Heo6;0,ll;HMOCTl> HX rrp_eo,n;o~eHRSI CT~~a IIpH~ • 
'o6peT8TI:, rrpHHIJ,HIIH8Jll,HHtt' xapaKTep. PaccMOTpeHa -ITOCT8HOBK8 ;n;eyx Tam.·· 
rrpo6~eM, ,_ COCT8BHBUIHX. rrpe,n;MeT ,n;nccepTan;;m, ,_ 060CHOB8HH H CqJ()P/lYJlllp0B8~ ·' . . ,. . - -- . ' ' ' ' . ' ,, ' ,., . 
HH ·sa.n;a'll! cooTBeTcTBYJqlll'IX aKcrrepHlvieHTOB. , · , ' ' 

' \,. ·,. " ·-~ .-:; ' ·i '.·. ~ . \ .· ' : -- ~ - ' . .' . ' '. ,: ; ', ·-
·,, · . B rrepBoil . r ~a Be OITHC8H8 . 8KCIIepHMeHT8"JII,H8SI YCT8HOBK8 H paCCMOTPe-:-

Ha' CHCTeMa perHcTpaIUni H , OT6opa , co6HTHil; 
1

co,n;e])l!t8.niai pJJ;IJ; HOBHX peme:.. 'i 
·HHtt.'' ,'.' . ' 

'3itc;epHM8HTH; peayJII,T8TH KOTOPHX BOmJIH B .n;HCcepTalJ,HK), 6wm Bll.:. . 
IIOJIHeHH ,Ha MIOOHlIOM',Ily'IKe CHHXl)OumtJIOTpOHa OIDM;,B HE:.SKOqJOHciBOil J.1860,;.; 

'. ' ' .~ - ' . ' .. '- .. ' . ' '' . \" . . ' . ' ' ' . . . ,, ' ,': 

paTOpHH •. 0CHOBY;8KCrrepHMeHT8JII,HOtt'ycTaHOBIGI,COCT8BM8C03,ll;8HH8SI B 
JJaelopa'TopIDI iP3;6pHHX rrpo6~eM rasOBaSI BO,ll;Opo,n;Ii8.SI MHIIl6HI:, C" .n;eTeKTOpaMR 
H. CHC_ TElMOff rasoo6ecrre'!emm • .rwi IlpOBe,n;eHHSI cepmI ircc~e;noMH.Htt B o6~a. C-:-

• ! . . \ ' • I -• • ' 

'Tn M
0

8308TOMIIHX H, M630MO~ei<y~HHX ·- ripoue'ccoB, 6!IJI8 peIIleHa' o6misr.MeTO,n;Ii- . 
'!eciita'sr 3a.n:a'Ia _:: 'rrocTaHOBKB aKcnepID1IeHTOB iia mHIDI c 8BM HP-:-2II6C ns- · 

· M6pHTf3JII,HOro UElHTpa .1IffiI; _ 'ITO rrpe,n;no~ara~o,cos,n;aune: , ~~eKTPOHlIOff CRC...; 
r •. ,·, • • , .-_- •.• - ... • '~ 
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Ter~ll perHcTpaumr. H, OT6opa ·, C06IiTHil, . 4)0pMHpoBalillsr. · IDI4)0J)Mau.mt H · rrepe,Ila;.. · 
'Ill ee B. 3H.1; MBTeMaTH1IecKoro. o6ecrretieHIDI "ori line."-aKcIIep:l!MeHTa H ' 
ITOCJiem710mett ~6pa6ciTrur ,Ilamrn:x; .. pa8BHTHe ·. COOTBeTCTBy!!Illeil MeTO,IlliKH .· rrpO-:-

, Be,IleHIIH H8CTp<iilKH, "Ka.m!6poBOK, 'li8Mepeinm .II KOHTpDJIH HX XO,Il8.. PemeH.IIe 
: 8TOil 'aa.natnI o6ecrie~o- BliITOJIHeIDie • 8~aIDipoBaHIIllX U~CJie,IloBaHII:ll ·Ha 
, . . . . ' ," 

COBpeMeHHOM MeTO.Il.lI'IeCKOM' ypoBE:e. . ,· . ' . . , . , 
. . Ha p:0:c.i ITpHBe,Ilem=i cxeMa pa~IIOJIOxteIDIJI Ha MDOHHOM,IIylJKe raaoBoi 

•. •, • • ~ - • .< .. • 

MIDI1eH1I .II ,IleTeKTOpoB. .• 
• :,: 

,,. 
i ,:, 7. '\. 

' 
>-

:'.tro 
'j~ 

, Tue.I . Cxer.1a 8KCIIepm,ieHTBJU,HOil ycTBHOBKH:, 
,~ ' ,, . : -,, ' . 

., 

, ' MlooHii IIy'Ilta rrpoXO,IUIT C'!e;~ I,, 2, 3; 
0 

TOpM08HTCR ~T~MH 8 
H' ricma,Ilaiar · B : P~6✓o~ oi5~~M MmneH.II; .· orpaHH1Ie1nu,ill 

I 
CUHHTIDIJI1i:opru.i:£I ._ ctieT-" -

1
-

tnIKOB 4,, 5. }leTeKTOP "4 .c,TOHKHM CUHHTIDIJiliTOPOM (N250 MiiM) H•B08.D;ylll-,i. · . 
" ' ,"'- ' • • • ,. • . . ' • ; . . ,, • : • • • • '. • \ ' • ~ ' ,, , , ' ~ ·i 

HliM CBeTOBO,IlOM KOHTpoJIHpyeT BXO,Il MIOOHa B 8TOT '061:,e:l.1. CUHliTHJIJIHTOp 
.. C'!eT'tJllKa . 5. m.ieeT • 4JOPMY CTaKaHa, 'ITO IT08BOJISI.eT perHCTPHPQBaTb BHJieT li8 ·,. 
,- pa6o~eil 06JiaCT.II

0 

~HOB 'iiytrna .II.sapm!(eHHHX BTOPH'IHiiX tmCTHil•. OcTaHO~; 
•·' MIOOHa oITpe,IlweTcsr. ITO cpa6aTHBalilIID ctieTtimtoB· 2,, 3, ,·4, 5. BTopH1IHHe · 

TiaCTHm,l:perH~TPHPYm'~ rpyIIIIaMR ,IleTeKTOIJOB 6 ('J) H 7 .(e) ~o c~fflJI-::' 
MTOpaMH -H8 N11J(Tl) H IIJiacTnxa,. cooTBeTCTB~IIHO~ BH.zteJieIDie sapsmeHHHX 1 -. / 

H HeffTpam,HHX.BTOpH'!HliX ~acT~, aaperncip:0:poBaHHHX B 1-:- n e~ctieT'IH...'. 
xax, IIpo~8BO,InITCHITO o~oilpeMeHH~MY (B npe,IleJiaX HeKOTOporo,paape~a~ 
mero BpeMe'IDI) cpa6aTHB8.HIDJ cw· ero ~TCYTCTBim).., c~eTtnIKa _5 (KOM6.IIHa-:- · 

· ~ "1+5'!, ."e+5" .II ·••1-5"; "'.e-5''J. IllHpoxoanepi-ypirnfi oxpaHHHil ·ctieT'Ilm T 
KOHTp0JmpyeT IlpOXOlK,D;eHHe MIOOHOB ny,ma·:s•TetieHIIe·BpeMeHH perHCTpa~· 

. ' BTopwnmx tiaCTlIU .II>B HeKOTOJ:)OM IDITepBBJie, nepe,Il; OC:TaH~BKOil i C-qeT'IHR.lI 
• 2 :II 3 RBJI.mOTCH MO!lliTOpHHMll.' raaoBBJI 'mem, MOllteT .IICIIOJII,80~BT:E.CH B_, 

.IlBYX BapHaHTax: CO· CUHHTHJimITOpaM.II ,,IteTe~TOpoB 4 -~ 5 kx ll8 CsJ,(Tl) , : ': 
JBK .II IIJI8CT.1I'!eCKHMH •. circTeMa raa6o6ecITe'IeHHSI Il08B0.7IJieT 88ITOJIHHT1, M.II..:. 
llleH:E.~BO,IlOpo,IlOM', -0~~~ OT ITpm.ieceit Z > I ):t~ ro-:7 ~6:EieMHllX ,ItOJieit. 

. . • -~ i .• , , .- ' ' \- .'" . ' ' 

• f. •• 

~. '"•·-.. ... 4 

;,-_:; ..... 
t. 

' : . 
" ,. . ~ 

~-~ , ' , . I· , 

· Cqiop.iyJmpoBaHH TMH1IHlie Tpe6o:srumsr, npe,Il:E,SI.BJISI.eMHe 'K ClICTeM~M, 

·peI'.IICTpan;lm H ,OT6opa C06IiTHfl B 8~tcnepm.ieHTax ITO .HCCJie,IlOBaHH!O MD:-8TOM~_ 
HHX H M830MOJI8.Ky,1IRJ>1IllX IIponeccoB.. . .-'. , .. . . . ' , . . 

,, . / -..... ,.. . . . ' '., . 

! . :- '. CRcTeMa IIpe,IlBap:B:Terilioro OToOpa C06H·rd Tpa.Itlrn,HOHHO. BliIIOJIHSieT. · 
•,. CJI~.Il.'flllllie aa,na'Ill: , · · · · :,- · ·: ~-·~.-- ·, ·· --., 

, .. ·a). oT6pacHBaHHe. Tex cJJyTiaeB,. xor,ll;a IIOCJie •ocTBHoBKH,MIOOHa He 6Ii-
--- . ' . . . . ~ ' ' ' - ' ·. , 1 , .~ • , 

Jm 8aperHCTpllpoB8HH BTOpwnme 'IBCTH!Uli' ..- '', . · . ·' , •· 
. , .. ·-6)-0T6paCHBaHIIe ~06IiTHff, KOTOpHe, c'orrpoBOlK,D;aJIKC:E. ,6Jm8KHM}IO Bpe~ 

.•. MeH.II It. OCT8HOBKe. MllOHa H peI'HCTpa~ BTO:PH'IHOA. ~c- -ITp()XOlK,IleHHeM 
· ,Ilpyroz:o ·MIOOHa IIytm.a; · · .· · • •··. ·· . , : ... · .-, , · . . . • , . .: 

•·· · , B) ll.IleHT~~~ aapsmeHHwc H Hehpa.,n,HIDC BTOpJrnIHX JBCTHn~, .. 
, B 01:-71!4tme OT, rrpe~ 8KCil~JIB;MeHTBJII,HiiX .IICCJI6.IlOB8Hliff_, B KOTOJlliX .Bee .. , 

' , . ,, . . . . . . f. . . . ' .. , . . . . . ' . ' . ' • 
yxaaamrae 88,I{B'UI . pemaJmCI, Ha · ~Ill1E!_P8TYPHOM ypoBHe 1 'ITO YCJIOlKHJtJIO. · MeK- · , 

.· TpOHHKy , 8KCITepm,1eHTOB .II· HCRJIIO'iaJio 
0

BO~i-iiOlKHOCT~ ~P:E.lIJlOB8HIDi. xpnTepHeB> 
. OT60pa, B .IlaHHOff,pa6oTe·oT60p no 'yCJIOBIDnT6) 'ii••:;) 6!L7J-BOS-JIOlKeH ¥8 3Rf 

· ,· '.i peaJIHaOBiiBaJICH · Ha BTaITax · ~•a~ line" H · "off; line ""'."06pa6oTki~ 'oIDic~.:,; • ,· · 
... , :saeTCH ~OHam.Hasr cxeMa .' MElKTpOH.IIKH 8KCITepm.!eHT8 ~ . o6ecITe'll!Ballll!M .· '; . 

perJJcTpan1rn oc-raHoBoK· MIOOHOB B . pa6otieM 061.eMe · Mm11eH1I, . Ha~epeHHe .II · . · '- · · 
- •, - • ' • I ,' ' • " • '. - ~ • • • ' ' ' ' I . ' C • : \ .,,. -1"' • 

. . ITepe,Il8tJY B 3H,f HH4)0l)M8nH:II O cpa6aTHBaHim ,IleTeKTOpoB -BTOpll'llWX '!8CT~ ·,' 
(_HOMep_ i:..ro cpa60TaBII16I1? 1 .IlElT6KTOpa, 'BpeMH Ti'~ aMIIJIRTY.IlY' Ar 'CHrHaJia); ;· 
BpeMeHH cpa6aTHBaHHH C'IeTlll!Ka ,5 (T5) K BpeMeH IlpOXOlK,D;eHRsr 6Jmlttat!nm:x 
tUl~T~ ~ .no (T j} H IIOCJie (T;) oc~aH_~BHBmerocsr i.!JOOR,8 · (Bee BpeMeHa . 
H8MepsrJIKc:E. OTHOCKTeJII,HO MOMeHTa OCTBHOBKH}. Ilp.lI o6pa60TKe HHqX>p.ianmr 
B 31'd · ycJIOBHe,. o-r6opa 6) pe8JIIIISOBIIB8JIOC:E. Tpe60BaHll:eM T; <.: 5 \ r.mc, . . , , 'T; ? I~. MK~/ ( C06H~e ?POXO.iti!T) • Ilo~paBI(S. HS · froTepll EJ>1I 8TOM HOIJ¥8JII,.:. .:. 

1 
•·· , • • ~me C06H,TKff , OIIpe,IleJISI.eTCH; H8 .. 8H~8~, pacrrpe.z:eJieimff . T /. . H_ T; . • · 'Jllic- 1 ~ 

; I Kpm,!HHansm ' :,apmi.eHHmc '}I HeffTpa.lII,HliX '!a CT~. npoBO,Itlt7IB Cl, ITO •,yCJIOB.IIIJ.. .·• 

,! 
.I 

l 

• 1 i !Ti _; Tsl'< L\1 (8ap.<me!IH8Ji 'IBCT~), ·r,Ile ~i : napaMeTp, 8~BHC~fl 
- . , · OT BpeMeHHoro paapemeHll:H .IlBHHOro ,IleTeKTopa. · . . . . · · · 

.. ' · · · B neJioM · BHJl86~Ta11Hasr cxcTeMa · MeK~poHmw 'nosBMMa · 0IITHMH8.1Ipo- • 
I , . " , '""""·:, . i ,.; ., . ;. ~> ., ,-_ ·.. , , , ·:·, . -. . . ., , ··: 

. BaTl, nponecc OT6opa peI'KCTp.lipyeMIDC C06HTHfl K8K. Ha anrrapa"cypHOM ypoB-, 
'11e; TaK H

0

,IlpR' 8H8JIK8e RX H~ 3W. 06:EieM,:K ::icapax-rep·IDiqJOJJ,!anHK, nepe~a
. BaeMOff . c· 8KCITel)ll'.MeHT8Jll,HOff. ycTSHOBKR B • 3IM, • IIOSBOJIJDlT '. 1_1a,nemr~ H ~ 
qleKTHBE:o' KOHTpoJrapoBaTli ,'pa60TY Bcea peI'KcTpxpymieff qHcTei.ru B T8'tl9H.1Ie 

· . .ItJmTWHwc axcnoammff Ha. Ily'IKe ,MllOHOB. · HaJJJmY c cymecTBemuar yrrpo111e.:. 
\ .• ,. ; . . - .,.. ,. __ '. { _, . \· ' - . ., . ,; ,. '. ,• ' · ..... 
.. :; ' HKBM SJIBKTpDHHOl anrrapaTypli IIOBDll8H8 .e.e .ua,neeocT:E. :II paCmKpeHll <IriHK~ 

'., .· •· •• riiioHaJil,Hlle · BOSMOEIOCT:II C.IICTew periicTpa~ H' OT60pa co6HTHff ~- . • . ' 

. · · :., ·: Ik> BTOpoff. r.iraBe'. ~~6H~8.TCH_ Slt~~epm,!eHT IIO ·~~Me~~ ce.i~HKSI- fJSO.;. 
. ce.llHKJI -/f.t:aTowo~ B .ra.3-oo~pasHOM 'B?~Opo,Ile: · ~ · · · · · · ' 

. ,~ : _·• . · :_ '- . . ··pf1 ~ H,.-::-- pµ + H£ • · · 
• ,¥',· : • ;- . ,, ,, ·,' :··';.,/✓ ,· ~ 1, \ 

. f'. :.· ·, .. ·; 
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MeTO.n;. II' Il0CT8HOBK8 ,,SKCneplIMeHTa OCHOB8H!:1 Ha. IICIIOJll,80BaHIDI CBJI8II 
cpe.n;He:l! MIIH!l Ilp.ilMOJIIIHS:l!HllXnp06eroB Mea6aTOMOB :s.rasoo6pa3HOM'Bo.n;~· 
. . . , . . . . .. ' ,. .. • : ,. _,.,,., . . • ·•, . . I , .. 

. po.n;e 'L C ce'!eHIIeM pacceJIHII.II' ·er • IlpII6JIIDitemio 3TB CBJI8I, MOlKeT '6!ITI, .. • " I 

B~palKeHa·' KBRL ;;:R/V Jny
0

; 'y -:' 1 --~ cos_fr,!'. 'r.n;e R: ~.nOJIH!I:l! ITP,o6e~ ~:- ••' 
8TOMOB 38 BpeMR' ero· lKII3HII; n ( a·). - 'IIICJIO IICIWT8HHllX lIM coy.n;apeHII:l!; , 
~- yroJI pacce.ll:HII.ll:-B:JI~c. B .n;aHHoil riocTarioBKe IIcnom.aYeTcR,To'66-

cTo.H:Tem.'cTBO,: -q~o . f)'-:BTO~ ! o6paa~~BUJIIecR 'B pa6o'!eM ,o6'I>eMe meHII. · · 
B6JIIIaII (Ha. ·:paccTORHIIII ·"' L) · OT orpaHII'IlIBBKllllIX ero noBepxHOCTeil crnnr-·, , 
T~TOpoB C'!eT'!IIKOB 4 u 5 ( pIIc. l) ~ BIIIIOJIHeHlillX II8 C sJ., c 60JII,JIIO:l! 

: Bepo.H:THOCT:E,IO. MOI'YT ,ll;OCTIII'HJ'!'I, 8TIIX cTeHOK' B nponecce' .n;IIqXpySHII. , Ilp!I 
. KOHT8K;e . npolICXO.n;IIT', riepeXBa; MIOOHO~_\Ha a'.ToMbI BSll!eCTBa CTeHoK:', '. conpo

. BOJK,I(~~Mblil IICIIyCKaHIIeM:K89K8.n;HllX !-:-~~T?,B' HS, c~.h ~ ,'.J~ · -aTOMOB.: 
Hap,r.n;y C perIICTpann:eil ,8TOrO II:)JIY'!eHIIR, B 8KCII03lIUHII C 'IIICTIIM' Bo.n;opo-

. . . _: . • I \' '. · . :• :· ,~ 1 ✓ , • ' •. , ' ,....._ 'f - • • 1 ' ·1 ', 1 • 

,ll;OM, npOBO.n;IITCR HOIJMIIpOBO'!HOe IISMepeHIIe. B STOM. c~.e. K :ao.n;opo.n;y .n;o-
•. 6a~eTC.II H'~6~;n,'rnrui: ( ~ l o-4 j rrpIIMeCI, KCeHOHa I o6ecne'!IIBalOQM SH8'III:.. . 

' •, . . . . . ') J.. . . • / • • .. . . . .-~.. • ' 

TeJI:E,HOe '!IICJIO nepeXBaTOB MIOOHOB.Ha KceHoH, -g:eM;•B CIIJJY.6.imaocTII aToM-
HHX ~OMepOB 8JieMeHTOB 53J~ 54xe 'II' 55c's, B◊- BCeM'oiheMe MlIIIleHII- HMIITi- , 
pyeTCR rrepexBaT im: CsJ. J(B~M.BllcTpimIGiil .H mi~ lK;3Tw~ !974, 66-, 1 c.43)':' 1 • 

CorrocTaBJieHIIe BllXO,ll;OB J-KB8HTOB. B o6emc, SKCil0:3HUH.RX .noa:so.wieT, onpe.n;e- •, 
GmTI, 1 ~~.ll:. ,ll;OJIR CX 'II3. oifmero _'IIICJia . eu, _:8~0¥0B; 061J830~~C.ll:} ; ., .. 
o6'I>eMe MlIIJleHII, .n;ocTIII'aeT • cTeHoK. pa6o-qero -o6'I,eMa. TeM CBMl:IM onpe)(eJIR- 1 , 

• • ... •·. '1 , • \ ·,'"' • ' ···<• . /,.' \' "--· .. · . ,. '', • ' ' ' 
eTCR L · II MOJKeT 61IT:E, onpe.n;eJieHo Ce'!eHIIe. ..· _. _ . 
/. ; Ta6JIIIga I. 6cHOBHHe xapaKTepIICTIIRII II3Mepeimti. . ! 

'... . '. -~ .. - j ",· . '. ' 

. 8Kcnos~- ·· · · Jla_. BJieiqie . MoHIIT9P , Rlxo,it 
:·-(fi~•),,' ,.(MJIH.J_. 1 •·--.' .L,e., a, 

1!> ;. 
He, 

H+,D;. . '. 
H+,D;+Xe-~. 

_t ' 1 

'41,0 
. 47;0 /' 
'43,9, 
43,9' 

.786;7 
· 640,7 

'. 1445,0 
.:: 6I '3 
. -- ,, .. ,, 

78936 
. 63173 

~. 142260' . ' 

!085+73 , ·- ( 

t'l360_±60 

. ' , ~ ' ~ - ' . '. ,,\ < _., ~- •. ' ' \ 

B aitcnepIIMeHTe 61IJIII. npoBe.n;eHII c.rie,llyIOOIHe · sitcnoaIIUHII ( Ta6JI. I) • . 
"H". · ~- C H30TOillI'I8CKII 'IIICTIIM Bo'.n:opo.n;OM . C . co.n;epJKaHIIe~ .n;ei!Tep!IR. He 60JI~e ·. 
2-10-:-6, 'qTQ IICKJII0'!8JIO 88.MBTHOe UCRallteHIIe 'pe3yJII,T8T8, CM3aHHOe .. c 06- .• 

·pasoBaHHeM II BllXO,ll;OM Ha ?TeHKH ! '-~ ~TOMOB;, "He"! -:, qJO,HOBOe ;IIaMepeHIIe ' 
creJIIIeM; HO}'NIIpOBO"ll:18.H:3KCil03lIUHR"H+,ll;+Xe" C'7% .n;ei!Tep!IR, Heo6XO.n;R-. 
Moro' ·,tl.wi .n;pyroro 8KCIIepmneHTa', II II3Mepemre ·."H+,D;" I' IIC:Ilbm,3yeM6e '.n;JIR ·. ·. 

' 'KCippeKTHOro nepec'IeT'a. ,ll;aHHilX 'HopMIIpoBKII x yc.rromum 'O~Ho~o~·o. II:3Mepe:.: 
' . . .' ' ~ ' .. ' 

~ mm; "T" - II3MepeHIIe C IIyCTOtt MlIIllelil,JO;.;KpoMe Toro,: 6wm'npoBe;ieHii 
TeCTH I Il03BOJI!Ulll!He . y6e.n;IITI>CR; 'ITO . 3H8'!8HIIR' cpefurnn IlJIOTHOCTII OCTaHc,:;,: 

. 'BOK MIOOHOB B6Jm:3II ! cTeHOK pa6o-ii:ero 06'I>eMa II. IIO ~B~er.,y \ 06'I,8MJ ! coBIIa1amr. 
'i, • ' .• «' : ' ' ·,:/. ' ' , ' , , • . . .,· ' ' . ' ' • 
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Ha p!IC ~ 2 np1:rne.n;eHH. BpeMeHHHe cneKTpH J.:..RBaHT◊-B' IlOJIY'!eHHiie /B . 
::lKCil0_3II_IJ,IIRX "H"' "He", (no.n;mTpnxo'Bairo) u "T" (aamTp!IXO~IO~ I nepeHop

MIIpo:aaHHIIe KO.n;IIHaKOBIIM YCJIOBII.HM. IIpeBHUieHIIe'nepBo:!1·rricTorpaMM1:1Ha.n; 
, BTOpofi o6yCJio~eHo. IICCJie.n;yeMblM s®eKTm~ - BIIXO.ll:?M,. -~,-a-TOMOB. ~a CTeH.;. · 

/,!{II pa6o-qero 06'I>eMa~ Pa3HOCTI, STIIX, cneKTPOB npe.n;cTaBJieHa Ha PIIC~3 •.. 
• J •• :,. • ' • ' ' • , • ', ·~ ·._',. i-, . (' :- . " ." ' . . 

\. 

_'I 

BpeMeHHiie pac'npe.n;eJieHIIR 
, I ,. . . ·• . 
J .:.itBaHTOB I ;'IIsMepeHH!le . B 

' \· ' . : :·: 
.,sKcnoaIIUHmc "H", ."He" II' 
. ·,,"T". 

·\ ,•: 
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·Nlf 
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8PEMA(MKC) 

, ' ·., 

: PIIc. 3 BpeMeHH!Ie' pa'cnpe.n;e;eHIIR 
1-KBaHT;B oT ajq>eK-ra: . 
• :_: IISMepeHHHe 1 0 . ,;_ pe-

, , ,. . \. . ' ' 

.3YJI:E,TaT.MO.n;eJIIIpoBaHIIR. 

lfucJIY}-KBBHToB,aaperIIcTpIIpOBaHHHX BO BpeMeHHOM IIHTepBaJie 0,4-7,6 
· ,MKc, coO'l'B~Tc·TByeT • OTHqc

1
IITem.H!Iil -~e>.n; f/1. :-a,ToM~B, Ha 6T,,e#1r · l¥r = 

'=- 0,0!25+0,0QIO • .lLJIR onpe.n;eJieHIIR, KaKOMy ce'!eHIIIO aTo cooTBeTcT:ayeT', 
a TaIOK~ A7IJI :BWicH~HIIR '!yBCT~m·eJI:E,HOCTII 'pe~yJI:E,T8TO~ It· pa:i,m,iirm(ripe.n;.:., 

, Il~JIOJK8HH.RM' o xapaKTeplICTWX nponecca. (IJ npoBO.n;MOCJ,• tj}rcJieHHoe MO.n;e.::. 
i.7mp0Ba~e. MeTO~OM' MoHTe~Kilpno C06ll~IIff / npoIIc;~.nminnc B ~ei'iii noc.i.re . 

: ' .. '" . . , , ' • , ." . ' ',_. '; \ . '-, ·, ·, ~ . \. ,. . ' .• ,•_, ; ' .• ! ' . . ;_ . . , 

• o6pa3~BaHIIJi/~';·:8TOM_8. IlJlII, 8TOM, B •'!aCTHOCTII;>IlOJiaraJIOCI,, _'ITO ce_-qe.;;·. 
·' HIIe He~pyrmc Iia'aIIMo.n;et!cTBIDI MesoaTOMa· Bi BO.n;opo.n;e IlpII SHeprIIII,6 >.6-6 . 
)~t ·_:;.., p, !8 -~B: ~ "sH·?P.rim CBej>~TOHKOro pacmeIIJieHIIJI' B ??' ..:aTo~e) .n;ocTa- ,· 
TO'!HO. BeJIIIKo~ .'IT06H OH 6HCTpo 38Me~CR .n;o: 0 ~LI©:,. I He ycneB npoffTII : >. I : :·· . ,. •. /, . . . . . . . ..- ., . , .. ·· , 
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CKOJII,-HH6y.zu, 3H8'IliT8JII,HOe }laCCTomme. B 
1 
06.rracTll · ~ ~ A ~- ce-qemie · 

paccemm:g c~;aJioc1, ,riocToinnrnM; ( T ~H. rrpn6JmlKemre sqqieKTHBHoro ce-qe- . · , · ,, 
rurg) • .JL,m y-qeTa Toro,' 'qT0 'npH CTOJIKHOBeHllll Mesoa-r6Ma c npoToHOM Bos-
6yiima~~g., BJl81llaTeJii,~e 'ypoBHH MOJieeyJill BO,Itopo.na, T. e. 6 "IRCTO' yrrpyrnx · ·· 

· ,;coy,ztapemmx c Hell,· KaK :u;e.n:oM, roBOl)KTI> He.JII,sg, dwro BBe.zteHo .nowrrne 
, ~KTllBHOll M8CCIIMOJiexyJIHM:, BeJill"qHH8 '~oTOpoll, 3,aRJII(JqeHlJaJI Me~ mp 
;ll 2mP (mp - M.acca np9T0Ha) ~ nosBoJIHeT ~nHcar1, pagcemm:e KaK HsoTpoII
·Hoe0B c.:u;.M.fHa 'q8CTH:u;e C 3TOll Maccoll.·BxO,ItHHMH napaMeTpaMH nporpaM
MU;· peaJIHsyI(lllell MO,Ite~p<>BaHHe,, 6wm:ttS~ ,_ Ha-qa.JII,Ha.R: 'aaeprniI,· fft-aTo-
Ma,· . v - ' ce-qeHIIe pacceinnm Ha, MOJieeyJie H sqqieKTHBHM Macca M. OcHO&
HID/l pesy~T8TOM ,pa6OT1i rrporpaMM!l HBJIHJIHCI,: BpeMemioe 'pacnpe,zteJiemre ' . ' 

.· CJrytiaeB . cTo~oBeHHJI· · -~ -aT~Mo1r c~ cTeHKaMH ~- MO.Ite~HM o:u;eHKa . OTHoi 
CllTeJII,HOrO BUXO,Ita. 0( m ( (50 ,, (j, ,M) ~' PesyJII,TaT!l posurp!lllla OKOJIO I COpoKa 

, Bapll8HT0B ~ 60 :::- lJ ~ 6wnr 06'1,e,ItHHeH!l · 3Mlllipll:'i8CKOll 38BHCll'.MOCTI,IO BH,It8 ,· · 
O(m( Ci ,M) '!' ,A£;Xf(,;,B(jy), r.ne AH B -;napaMeTpH.Il0,Itr0HIW; y';_ rrapa.:. 

\~eTp,,o,ItHosHawo cBHsaIDimt c M. · .. ·.-. : > · · ' • .. \ •· , 

c<m(¾, 

, , ,- I, ' '. , 

F Pile'· 4 . 3aBHCHMOCTH o< m ( o- > . .ItJIH . * 
' ~eKTHBHUX Mace MOJieeyJI: (I)'' 

·, _ ,m~·; '(2) ~ ,2inp• (3f; r,25mp' : . 

~c_-t~.K ·. ·-1 . ,_.H~ PH.· °-~'.4.·,. IIOIW3~-.38B.·. JIC~OCT .. ll' ' 
' ,.: 11'... ~-3 ' ,O(m( u. > .. .ItJIH ~paH~ •,3Ha'ieHHll ,~ H 

.,-2 . ,.< .• o603Ha'ieHO 3KCII8l)KMSHT8.JII,HOe 3Ha'ieHH~ ,' 

-~ ' I 

·, 60 
. C,(xr21cM2> 

• ~· O(t c yxasaHHeM :CT8TllC~eCK0ll' OIIIH6KH~. 
. 0Tc~a MOJEHo c.ne.rraT:& BUBO.It o rrpe.ne- , , 

, ·' • ' J .,, : , - ~ . I ' , . , 

JiaX,. 'MSlK,Ity KOTOpHMll 38KmJl!eHO llCKOMOe , 
C81i8HI1S • .IT,mi 60JI89 TO~OrO YK838.IDIH: 3<Q:::_ 
~aKTRBHO,li Maccu MOJISKYJIH l30.nopo.n;a,'.c 

'i. Y'!8TOM Toro t 'ITO IIpll coy.n;apeHnmc C · 14e-
<,• ,, J • ' • • '. • ~ • 

· _ 3()8TOMOM Bp8ll!aTSJII>Hll8 ypOBHii MOJISKYJI!l..'. 
. . ' ·/ ' '.. ',• ', :· . '.' : ' . 

•
1 

· . • ,, • . .Bos6yx,I(amcH JISrKo, .a)toJie6aTeJII>irne ' 
'. l. ~ . ' -, . . J ' - . ·- . - ·,, / • ' .. ,. ' , • 

',\. 

· 'He>Bos6yiir.n;amcH, 6UJI paccMOTpeH ee KJiacCH"qecKHll aHSJior B BH.Ite . .ItBYX · . 
,•'aTOM0B, pacIIOJIOlltekmix Ha OCH C ~HKCHpoBaHHHM J)aCCTOsnm'.eM~MeJr,ey HHMH. 

'MesoaTOM ynpyro CTaJilWBaeTCJI C O,ItHID,f HS aTOMOB, IIplI 3TOM MOJieey.rra, B 
• • '• , • i' , ~ • • , • • • , l . • '• , . • l • • , , ~, ., , 

saBHCHMOCTllOT ee OpReHTa:u;HH OTHOCllTeJII,HO .mnnm coy.napeHHH, IlpOJIBJISieT 
ce6.R: Ka~. -qacT~ C JJ83HOll Maccot:· ci-r,M '=.mp (K?r~a JIIDIHH y,ztapa ne~ 
IIelWll(yJIJipH8. OCH MOJI8eyJIU} ·,ItO _M '= .. ~p (y.n;ap B,ItOm. OCR);' Cne~a;n,Hoe. 
MO.It~:7fflPOBaHHe IIOK838JI0, 'qTO cpe,ItHRexapaxTepHCTHKH rrpo:u;ecca:pa,ciceJIHruI 
IKBRB8.JieHTH!l'CJJY'i8md.COY.It8P8HllH,M880aTOM8 0 tJBCTll:u;!lMK, lIMS!llWMHMSOCy 
:U = ·I,25 mp., Tor.na: K8. 0KCIIepllM~~TBJII,HOro. siia-qeHK:fl'_Q( t CJie.nyeT' pesy~ 

,.>'.... ) ' • - • ', -, •• "· : ', "':"-- • .... ' 

I· 
,1 

".". 

' 

l
',_·, 

·.·.\.· ... ' 
. .. 

; ,.· 
~ .. 

\ 
,,'1 

'l 

'1111 • ,' 

/ 

TaT ;_ sqqiBKTllBHOe' ce-qemie pacceJllilIH 'p11 ~TO.~!OB Ha ~OJieeyJiax B~~0po-. 
.It8: <:r. ( -~ + H2) = ,<42±8) •I0:-~1 . ~M2• JJ,7m conoci:aBJieHHH .c. Te.opHell ,' pac'."", 
CM8Tl)KB81ll!eft 06U'qH0Ce'ieHHe pacceHIDI.fI Ha CB060,ItHUX IIpoTOHax, MOlKHO 
BOCIIOJII,30BaTiCH _CBJI3I>IO G (pf) H2)/,G(ft+ p) = 2,42 (JI.M~MeHI>l!IRKOfl· 
Ilpellpm!T lfA3-38~If12~ MoCKBa, I983~, 'iTO, ,ItaeT: ,v <Jj\'1+ !p) · = '• 1 ' · • 

= (I? ,4+3,3) •IO ,2 · cM2• 0:u;eHKa BJill.f!HHH rrp:e:MeCll ,ItellTepn:g, B BO,ll;Opo,ne. · 
Ha pesy~TaT· IIOK8.38Jia, •. 'qTO ,B03MOlfJ!aH rronpaBKa He rrpeifuriaeT 5% •. '. '. · \ ... , 

'.. . . . • . , , . . , , . . ' .. · l , . • · .. ·: 
: ·.. MsMepeHHaH BSJIH'qllHa Ce'Ir 6JIH3Ka K H0BOMY Te0p6TH'i8CKOMy· pe-
' synTaTY;~ {Pf"'+ J;>) ·= rn~IO-\ ... cM2 (B.C.MeJie~ H JW•: JKS'NI; 11983, 85,. ,' 

.. c.434) II y,ztoBJieTBOl)KTeJII,HO cor;racye!CH c_ rroc~_e.ItHHM aKcnepHMe~T~HUM 
' pe3y.JII,T8,TOM rpyIIIIll EoJI~HM-U~: C1 ,c,r1 +. H2>, .= (29,8±2,8) •IO 

2 
·,cM

2
· 

(A.Bertin etal. Nuovo_Cimento, 72A, 1982,'p~225), rro;ry-qeIDIUM B·npe)J;-
• IIOJI0lK~mm:: 0 'Il!CTO ynpyrOM xapattTepe .pa~ceHHHH MI<HlTOMa Ha· MOJieeyJie , , ' 

B0,nopo,Ita, , Kalt D;SJIOM, . T. e., M = 2mp • ,ucrroJII>soBBH#~, .ItJIH b:ron pa6cmi 6~.::. ,' 
•. Jiee TO'IHOr_o: 3Ha'!eHHH a@)eKTIIBHOll MaCCH~ a TaIOKe norrpaBKa ~8% B 60.JII,-:- , 

rnyJ)-CTOpoey .. CBHS~HHWf c yqeT~M o6J)83~Il8lllIH, . '11 -aTOMOB, ,IteJiaeT 'BCE: 
TPR: pesyJII,TaTa· BecI>Ma 6JIHslWMll. . , , . ·, ·. . \ · • . < , i ,1 • ·,, 

. . 
1 

TpeTM ;JI8138 IIO?Mlll~H~~n.~p~XB8Ty ·~H.o~~·~ 'E,o.zi;po~a .~a :reJIHff. , 
. ·,. ,Pac0MOTpeHa CXSMa'rrpo:u;eccoB (pHc.5) ll, rasoo6pa3HOll CMecu BO,ItOpo-::-
',: ,Ita, •,rem ll• KCeHOHa, RCIIOJII,SyeMoro B Ka'iSCTBS "npo6Horo' rasa" C KOH:.., . 
. :u;eHT~/c~OTBSTC:r}l~HHo,· c~ O;I-t;I 'll ,cXe;~ ro-4, ·ccz, ~- n~/nH, 'r,ne, 
nz, n~ --. 8T(?MapHH_e IIJIOTH,OCTll. rasoB) • MlloHU, OCTaHOBllB!IlISCH ,B CMecu, · ..• 

' --· - ·,- .· - -'- , ', '' ',, . .. . . \ 

·38XB8TUB8IOTCH 8TOM8MllBO,It0po,Ita,H,reJIHH C OTHOCllT6JII,HUMllBepoHTHOCTH.;. 
MH I ~ Act C~OTBeTC_TBSlpiO~ '.~6pasyH B036p,I(emme f/1.,._ ~ HeJ1• .::aTOMll, 

· llOCTeIIeHHO rrepexo,ItSllllHe B; OCH0BHOe COCTOHHHe. OCHOBH!le MeX8lllI3MH BOS-
. 6yJt,Itemui:' MesoaToM0B •. :so.nopo.na• o6yCJioBJieHu. me coy,ziapem1~·. c aToMaMH ·. · 

' ' '', ' ' . ' . ' ' . . - . ' " ,' . ,_ , ~ - . ' 

9~,ecll. 'B; CJij"me CTOJIKHO~emm 'ptt -:aTOMa C ·. 8T0'."0M. reJIHH MOJKeT. rrp,oH8oa-
' 'I'll rrepexBaT: ' (. · · '., , : .· · .. 

/. . · . ·.·· · .,f,1t:. 8e. ~ H~" ~ P _, 
~- ,, " ', •' . . . ' .:· \, ;; ' . .. ' ' ' . 

Ec:in(w~~=-.c~-i+ Ac);_~'_; ~ep0HTHOCTI, aTOMHOro SaxBaTa'· Ha B0.D;Opo.zt.,· a .i' 

,✓ V!o .-- B~;l)~HTHo.cTI>.~cnel!IHoro:_rrepexo.na /f4~TOMa B ocHOBHoe cocTomm:e, 
.,TO IIplI OCTaHOBKe B CMeCll _NQ~e30HC>B KO. BpeMeHH 0~H'iaHHH a~OMHoro ~c-
~,Ita ·.B B0,ItOpo.J!:e (~ ro;-9 'c) o6pasyeTCH N,o :" NbWfli/; K N20 ~ No(1-Wflio>, 

· aToM0B · /11. ,ir Hr1 ,, cooTBeTCTBe.HHo. Ha eT?M ,eTarre ~e Ha rrpo:u;ec
, Cll MSJIOff: IlpllM6CH; KCSHOHa. H . pacII8,It0B MIOOHOB I npeHe6pemn.10 M8JIO. Jf,aJiee, , 

~ I • • • ; '>-, , '. • 10 , ; • i ' ' ' ' , .:. ; ... ' • , ' , . f/'1 -:-8~.0M t · H8XO)tliCl,, p.e: B,'. OCHOBHOM COCTOmmlI;. M~llteT OT,Ita~I,. MJJOH '8TOMY • 

'. reJIHH . . ·; •.. . ; > ,'. . ,~ , ,, , . ,: , ; I 

·••;•1·/.:. ::ft'!·.,.Ha:.Hiy:·-1- .. 
~: i'•~- .. J .. ·,·, . ..;--~,.: '·,·1 .. -: >:< -!, 

. (~), :, 



' \' 

/ 

;~ I " 
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I, 
'; 

'--

'Plrc.5 
. . ·, 
CxeMa npon;eccoB: yumporurx cTpe-

, ' ,.i '., \ . . ,.,. 

JIOK YR83,aHH BepOHTHOCTH .~~P~XO.D;OB, 
y Y:3KHX-: CKOpoCTII, npon;ecCOB, 

• ' - • • ., • i ~ /. l I 

,'· H3-3a . pa cna.n;a MIOOHa' •. ,' .L(cic5aBKa npo6Horo 1 

ra sa TaKOBa; ·· ~To cK;poc,TI> nepexo.n;a . MIOO
'HoB · Ha KCeHOH CpaBHHMa co CKOJ)OCTI,IO:HX --

7_:••'• 

; I ,,•-'

0

pacna.n;a:·Axe"' A.o = 0,455,IQ6 c~;r-:od~~ 
Pf!I'). , .. , _ 3yx:tllll~CH _ xo/4 -aToMH '6upTPP : II?lI?,saIOT' 

1. ' 'BCJie.n;cTBIIe 38XBaTa MIOOHa, mqioM KCeHOHa, 
, /,(CI<Ol)OCTI,: 'A'c~I_07 c-:~) .wm)lacna,iia Mes?;

. Ha (B ·noJie 'smpa' CKOpOCTI,,,,)., ~ "'") ~' lITO ','' 
'· ·\. ,• . , ... : . ' •' •:I, ' 

·.! 
',Kaca~rc~.Ho/1-aTOMOB, H, ,ff/1-MOJieKyf, ?~ 

OHH, HC'!esaIOT'TOJII,KQ H3;..3a-pacna.n;oBMIOO'."" 
HOB. XapaKTepmie BpeMeHa • Bcex STHX' npo- '. 

\ _·,, ' j •·· ' ,' " ' ' 

n;eccOB - MHKpoceKYlW,I, .n;,JIHHHX nepBRil' . 
STan. MOlKHO' C'IHTBTI> MrHoBeHHHM,: :ir'. 'IBCJIO MesoaToMo:s,, oupe.n;eJieHIIoe . .n;M 

I , , ' I, , •, , •' ,• • • . , • , \; '. . • . • . •/ • •. , < •,:: 1 • ' •. ' , • • •., • • • ~ •• 

KOH:ul3 nepBorb 3Tana, OTHeCTII K:HyJieBOMY MOMeHTy BpeMeHH. 3aBIICHMOCTI,, 
•: . ..1 ,, '•, , -.· , .. _ • - , , . .. I.', (•; (, , .' ,., '( , , ,, 

.. KOJIH'IeC,TBa MesoaTOMOB; II MesOMOJieKyJI ,OT BpeMeHH _OITHCLIBaeTCH. CJie.nyIOmID,!' 
~oi:5pa~oM: /.- . , ;-' , :...l t ·, .. > ,, /'\/·: : . ·.·, 

f;«: ,, /V/t~ = N,0 e · , s , - _ , _ { , 

lfJ,) ; .. ' ,u'rt') -"' -~ot A,; rA~Q. ('--)~t_ '-~Jt')' '' 
.' , , .. n7"1;,. l~ i~IV20~. _1-tv,~.-').s•Ao ~ .. e .. ,·,,_ e , / 
•, .. · ~~j,,:,'>N(t-)-:dN--Jb_(e-l~t-~ ~~~ft).:~ ,, , 
1 ., / // , , . 3 , , . ./0 A · ) > , ., , . -' J ', 

' ': · · r·,. I- -< .·· s-A~ ,, ·_::js-t;,' , '-': ;'. 
1

· · 
1

' : " •,' 

·~ 

Xef: '' Jt, r)~ Mo)>' l !'A e ~; . '' As= Ao~).Xc fApf ~ Cf )He:= . " 
• . . ' . ; ' ' < ' ' I ~ t • - s ',. . ... ' ' ;,, xf ~ C.'f '>.He; : '. ' ·' ' .. 

,.-, 

·\ 

,,, 'f - OTHOCIIT~JIJ,H~H llJIO'.I'HOCT:b B?.ii?po.n;_a): Bd BpeMeif:Iiux, pacnpe~eJI7HHRX , 
_ P/1:- II H_;,M.~B!OMO~ '.n;OMHHHPYIOT coc~aBJIJIIOOme f P83.JIHlffi~lf 3KC~OHeHT8MII_:. 

.· \exp(7 A 8 t) :11 exp(-_ A0t). CooT1?eTcTBeHHo 
1
pas.JIH'Ia1JTcsi: II pacnpe.n;eJieHHsi:· · _ 

'BTopwmmc ,'IBCTIIU; J)0~8Kll!HXCH, B np6n;e6cax, 'HHHD;IIIIpOBaHHIIX,_3TIIMH Meso..;; 
'. ' ' ' ' • < ' ' ., ',,,_ ' ' ' ' ' ' • • ' ' ' ' ' ' ' • ' ._ .. 

,, . 8TO~A8lllll~ •IlPHl!eM _Ho/::''~TOMR'.D;~IOT TOJII,KQ pac'na.n;H~e- s~eKTpo~~•·,~ ~CT~JII,-: . ,\ 
_Hue _'Ia~T~ :7. KaC_~ue /-KBBHTLI II llpo.n;yKTR si:.n;epHo~\ 38XBaTa B xo/" -,: , ,} 
aTo:-iax _-:-, CBfr38HLI ; c, '&11,~aTOf.!a~~,·: '• , '\ : .. \ ' , :'' ; . ,; : '. , . , , . ''; , 
. : . - MeTo.n; 

1 
3KcnepHMeHTa co CTOIIT B TOM, . 'ITO ITPH , aHa.JIHs e . BpeMeHHmc ' ' · 

cneKTpClB . HeflTpaJII,HUX H sap;meJiimc ''IaCTHD;' IIa'MepeHHmc IlpII' HeKOTopob . ''. . , . .: ·,. , , - . . I .. ,, ,. . : '" , . ·.. . . . .· , , . 
, KOHD;eHTpaumr reJIIIH, onpe.n;eJIHIOTCH BKJia.n;R B HIDC :oT npon;eccoB~ B1l3BaHHmc ·. 
: · n~pBoHal!aJII,Ho.' 06pas~BBlllIRMli fj:t: _:.., H _ H~ :-8TOMa1111 ~ i ~SMOlKHOCT~ TaK~ro • ' 

pas.n;eJieHHsr.o6ecne'1RBaeTcsi:-pas'.5mtmeM c6cT8BJISllOO!HX cneKTpOB,KaK no qJOP-:-
• -- • , ·• . . I ' ~ .' ,· ·.,. , - • -,·. ;.· • ·, , , , . • 

''I .:.- ,•, ._ ... ,,._,_ ,; • ,1".l ,: -- ,1• 

_'.'\ 
, I 

:;:.'',\, 
' 

I 

/' 

, iie_, 1 Ta1t :ii no1 cooTHO~eHHIO .B STHX-KO;moHeliTax HeflTpaJII,HLIX u sapmKeHHUX 
tfacTIIU, B. pesyi:naTe Mor~. 6RTI> .onpe,n;eJieiiu'. oT~O~HTeJIJ,HRe s~atieHHH, 
l!HCe.ri :n;~.;H

1

·Nio, ll ris :HHX, -.lle~~R w = WHVf~ = N10/(N10;N20) !I)IH_ • 
.n;rurnoil KoHn;eHTpan;im•re.JIHsi:.-AHaJIHs,BpeMeHHUX.pacnpe.n;eJieHHil ~aeT OTBeT 

. TaIOKe Ha BOnpoc,: saBIICHT .im cKopo~~ >A 8 OT KOHD;SHTparum: reJIM. rro'-· · 
·ciwm,~,~KaK_onpe.n;eJieHo B (/3),. ti,1,-~·c_o,~s\(~), TO,Ha~•nre Ta1w~.sa

BH.GUMOCTII HBHJIOCI,,61l llpsi:MHM y-Ra3aHHeM Ha CYll!eCTBOBaHHe nepexBaTaII3 
· OCHOBH_oro 6ocTomnur: ). He.> o~.< . , ;, , . ,'. , . 

' Jlam:ie; paccMOTpe~o' RaK cix>PMHPYIOTCH' cneRTPR sapmiteHHblX E"'( t >. H 
HBHTpam,Hiix ci(t)' 'ISCTIIJ.i' 6 yqeTOM HeTO'IHOro rue· pa3,D;9JIEIHHR.: 0~6KH B 
orrpe.n;e.i:re:mrn: irmia 'qaCTHD; o6ycJIOBJieHR,miyMJi :rJiaBHllMH npll'11IlI8MH: - HenoJI-. 
HOil '. *KTHBHOc°TI,TO periic-rpaD;IDI · c~eT'IHROM •, i5 . sap.IDKeHHLIX ,'Ia cTiID; ·~, · ', rrpn' .: 
.p~riicTpa~. OCHOBHillvl ,.n;eTeKTOpo~i H~ffTpaJII,~on•.•l!aCTHD;U~; non~~allle~ 'B ,, ·, 

. (Cl!eT'IHK 5 COITpOBOlK.n;B~inien, e~ sapmi:eHHoi 'IBCTIDU,l Jm6o' MRI'KOI'O J.;.I<BaHTa • 
,r,, • 'l ,. l ', ; \ ·,,, ."' ,'· •..: , '>, i ' : •'1 \_ I ,- ', ' ', , " f , , 
,, IloKa3aHo, 'ITO COBOKyilHOCTI, TBIDlX HeII3BeCTH1lX TO'IHO. qiaKTOpOB, KaK Be-
' poHTHOCTH :u'cnycKaHHH pas.im~mc l!aCTHU II 'oTHOCHTeJll,Hble', 3Hal!eHHH' 3~ : 
. ~KT~~OCTeil: llX pe:rIICTpa.D;Ill! ~ ·. MOlKeT 6LITI, ·. c~e.n;e1rn K

1 

.IlBYM. napaMeTpaM, . 

···•· x~paKTeJ)H3yr<lllllM .· CMerinrnaHHe 'f J'.-f- '_H 'IIefa, -K01JIIOHeHT :~. _cneK~pax G'( ~ l .II- ,. 
E(t):' Eio/:'_(t) · ... e,G(}" (t),II GHe}'I (tf;= )'EHe;4':(t)_,JiapaMeTp1l,)' H:~ '. 
a. TaKl!te. HOp,'lHpOBO'IHRe' MHOJKHTe.JIH. )J,lUI. KOMITOHeHT ' cneKTpOB • onpe.n;eJIRIOTCH 
C IIOMOIIII>IO II3MepeHHff :c TUICTRM ~o~opo.n;~tL "H"_ H CMeC~IO ''H+Xe''., .; 

" .. · . •, . ,, .·, . , ,., . , .. ·I . ,:' 1·, . ' 

, i , . BQero. 6~o, upoBe.n;e?o_ _3. cepm1. HsMepeHHil,. · rJiaBHoe pas~l!He,Me~.s 
HHMH .;;_ KOJIH'IeCTBO.KCeHOHa>B ciAeCH H-;06JiaCTH 3H8'IeHHfi KOHD;eHTpaD;Irn: ,, '• \< ' , • ,j • '• . • \. • . - '• ' ; -, ' • ,' . ' ' ,.., •,I 

. reJIHsi:; B KBJK,non. cep:ir:u (ceamie)· .n;eJIBJIHCI> HsMepeHH.ir. c nycToil meH1,10; 
C 'IHCTHM BO~opo.n;oM, co CMeci,10 H+Xe.'II 'c .n;o6arureHHeM HeCKOJII,IDlJC,ITOpn;d 

_ . reJJil~--(H+Xe+He ~) ~ 
1 
KpoMe \Toro, .IiJm KOHTl)OJII,~ 'n;eJieff npoBoiwrucI>) II3~ 

• 
1 

, MepeHHsi: C 'IHCTRM re.JIHeM ,; .L(aHHue o COCTaBaX CMecen, npIIBe.n;eHR B Ta6.JIH- . 
' ,' . " ', ' •, ' : ' - ' , : '"' ,· ' .·' •. . ' I I ,, ' ', ' ' . ,, ' ' ' 

. n;e 2. Mepon ROHD;eHTpaumr KcieHoHa :~eTcH c1topoc-r1, 1). Xe, B Ta6.JIHn;e_ , 
,!{~Hf ee, OT~Ollleajr~ K ckopqc~' ·" O ~ ~ ;.n;eTe~T?P HCITOJII,S!)BaJICJ=i' )J,lUI .,-

• perIIC'rpanlm KaK HeHTpaJII,HHX BTOPH'IHLIX lffiCTHD;; ·. TaK H. sapmiteHHUX, )LJm: . 
o6pa6om Ciwm ~OCTpOeHll ~rieKTpR G(t) II, E(t) B:IIHTepBaJie: BpeMeH ci; 7-
s,2):mc.· ' \:_,,,,\~ , .• ,. I ; '., ,:~: '. • ,, '', ,,,-,:,',. 

.:.· '• ,; Tad.mma . 2. -XapaKTepIICTHIDI COCTaBa·.rasoBoil CMecII B 3KcnepHMeHTe •. 
, ·: . \· ·, ,. '. . . , ',. " : : :1, , : ' '·, .. __ { ·.' ,. ' . .:___ ; · '~ 

CeaHC .L(aBJieHHe BO,I{Opo.n;a \ 1 /A°' .> '. ; 3Iial!eHHJI KOHD;eHTpan;mI 
,. (aTM,) , • · , ·'xe J ,o , · 1 -1 re.JIHsi: 

20. · ·•.::::is •.. 046·.0B9 -.,·-
,;j., 7. ' ' ~' ·-' ' , . :\ ' 

, 3, 0;I9; 0,38; 0, 70; I,03;. 2,14 
I ' . 0,05; 0,II;· o,-:i9 . 
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... Hs~ozeHH npone,Iij1J)8.H pesym,Ta'l'll nepBOro'a~ana o6pa6om,D;SHHllX, 
, IIpOB8,D;eHHOI'O, B npe,D;IIOJIOllerum OTCYTCTBBJi nepeXBSTa MllOHOB Ha rem HS , 

·. OCHOBH~ro' C~CTOIDIM,· '~ .:aTOMOB~ I! 3TOM :CJIY'{a~. 'A s<c) · ":'' conet•,·,;gw·.I: 
, nosBOJIR:eT· onepHpoBSTI. TOm.Ko c HHTerpam,Hmm BHXO.D:BMH 'llSCTmt. Pesym,- · 

TaTH oCSpa6oTKll noxas8JIII, 'ITO· ll~pexBST MJJOHoB'Ha re.nld!,BeC!,Ma'HHTeHCll;_ .. 
, , . , . , • , ', . ! , .. . " , ' . . ·· .. ", 

.. BeH. _O,D;HSKO ero xapaxTepI!CT~ OKa?BJmCI,_ SaBHCmitm,ffl OT KOHneHTpa:nim. 
• KCeHOHa ~. llp.H1leM xapaKTep SBBHC~OCTH yxasHBBJl H8 , HBJm'Il!e 'KOHKypeHiijm. 
Meit,ey nepeXBBTOM. Ha re.1m:lt H Ha KceHoH. . . , '. · , · . .. . 

1 

• • • 

, , , IIocxom,xy BJmJllll'I8 KC8HOH8 Ha 3Tane cyllteCTBOJJaHHJi BOS6YE,Jl8HHHX • 
· 1 · Pjt :-:-STOMOB Hs-s~ •. M~off ero. KOHn8HTpa~ · npeHe6pe_mn,so '-,MMO, ).,~imo , · 

npe~MOUTI, •. 'ITO. H,D;eT, nepeXBa T, MllOHOB , Ha, r8.7Id, HS OCHOBHoro .' COCTOJI- ', 
: HM: .·f;k -:-STOM~B~ .ItruI nanyq?~ 'KoppeKT!iln pesym,TaToB c_ Y'J~TOM &Tofl • .· ( 

BOSMOlltHOCTH 6~ npoBe,D;eHa llMHM o6pa6o~. 1 OCHOBHB8Ull8HCJI Ha BHa-' 

JlHS~. BpeMelriJmc '. pacnpe,D;e~eHldf '!8CTHn, • 06D1He :qep'l'll • KOT0p0I'O . OXElpaKTepH-:-' ·, . 
soBaHH BHme~. 0,D;Haxo · yie .npe,Il;BBJ;)HTem.itoe · paccMOTpeHHe :apeMeHHHX cneK:.. •.. 

' _,· ,, - _: ;, . ,_.,, -, • , - I ', " , -.,·" ," ,; # - :'_ - :.. '·: ',, 

.TpoB '.D;aeT OTBe'l' HS BOIIpoc O cymecTBOBBHHH nepeXBaT8 HS OCHOBHOI'O coc-

. TO~~ .,>1·• ___ :_ "' ./· ... :: .. ,·: \'-:; ·- .. ''. .·_-J·,. ,'. ·,.: i_ .•• ·.:\, ,:j .. ' 

· • • ; ·. Ha J)Hc:·6a ~HBe,D;eHH B ica'!eCTBe -• lIJll!Me~ 1.;:,cneKTpH, · nojzy-tzeHHHe B • · 
. ceaHce II'. llPH HeCKOJI!,KllX 3H8'118HK.f.CC KOHn8HTpanim rem. Ha pxc. 66 npe,zt_: 

' ,CT~MeHH, pesy.iziTaTil p&SJIOlleHl!JI 3TRX cireKTp0B (noCJie BH1UIT8HWI qJOHa) \ ,' 
:: ·, HS COCTSBJUIDl!He:exp(~Ast) H,exp(~'Xot). ,Kax :siwio,· ~-YB8JllN0HH8M KO-. 

, , . ·,. , , •', . , . " , ., , , , , . , '/' ... .. ,, 

.lm'IeCTBB reJIHJI ,' BMS,Il; 'nepBoA 3KCllOHeHTH j'MeHI,waeTCH. ('IITO .YltSSHBaeT. Ha . ,' 
YMeHi,memre 'llllM8 fl"~TOf!iOB (Nl,O) x.pacTe;, er.HSMOHt'qTO_~e.TCJI . 

• ,c~eTe~cTB?"f · nepeJCli8Ta_ MllOHOB ._ Ha reJIHfl H~ . oc:aoBHoro co_cTOHHHH fY"'..:. · 
8TOMOB. IIpH KOHneHTpanD_Ci:eI 3T8'3KCllOHeHTa.yze He H86~aeTCJI., ~-

,: -~- B~opo! 3~CIIOHeHTH ,JmlIJreTCJI uepol ROJIH1ieCTB8 o6pa~OB8BlllDCCH ,He).:-: ·, . 
: aT,OMOB t\io·, IIpH C;>0,5 OH CTIHOBKTCJI ,D;OMmilIJlYIDlHM. Ha PHC.7 IIpHBe,D;e- · 

Hl,I' SHS'qeH:IIJI A's KBKi'41,Y}ritnmi ltO~~HTpaw!H rem; llOJJ:y'q~BHiie B_ cepHJDC' ,' 
II JI ffi,iB COBOKyllHOCTH'OH:11 ll0It83Wl81JT CHCT8NaTnecxd'pocT A

8 
C KOH-: 

,hefT~e!?em. ·>, · · ·· \., ; >. • . : , •· ·•- .. _. :i,· L ·: /· . '.'..· · · .. '· . ; 
· -.- , 0KoH'llaTeJII,HM. o6pa6oTxa' ,Il;8HHHX cocTOJt7I8 . B · o,D;HoBpeMeHHoff annpoK-· 

Cl!M8nHJI BCex cneKTpoB BHµiXemun.ui, OCHOBHBallltHMHCH 'Ha pacnpe,D;tmeHJUa 
(3) c Haxolr,l{emter.r napai.ieTpo:s: ·AH~ - 06111ero JI.JIH Bcex .D;ammx; 1, {, ': 

\ \ ' . ·. . . . / . ' . . ' ' ,., 
HOIJ,mpoBBHHHXMHOUTe~el Jt XSpaKTepJICTEt (J>oHa, O611t1X ~ JtaZ,Il;OA ce-

. · ~; sHa'!leHHA w1 , ~Blf,ey8Jl!,HWX-.D:M 'RBX.itol, TO'IID c xo~e.HT~el C1 ~ 
· B pesy~TaTe 6~o HaA,Il;eHo: .· ._ . , .. _ . . . · 

· · A.He·,;;. (3,Gj;~:,O) ~io7 c-:-1 · . · t : 
'.; .. ' I'. , . '· ·, , ' , . ; , , .. \--:. ' .. : ... ,,· • " ', . ' , •. . ·, 

,3To sHa'!leHJle xopomo cor.nacyeTca: o BeJIFIEiol cxopocm, .BH1DIMeHHol-B: 

·, . llpe,Il;IIMOXeHHJt ,CYllteCT~~T:i~lcymrpiOI'O,te:rms11a 'nepesa~ ,~ :
,aTC>MOB 11a aTowax re~- A He .... = 4,4•10 .-•-.O: ·. C,ll.~.Api[CTOB JI ,Jij). :._ 

,, m, I98I, 33; c:~066). Ha·pao.7 WTJ)UOBHMic JIJIHJtRIO(llOJt888HH SaBl(CK.:.. 
- , I ., , , \' _, "' ,~ . 

'•1. 

. ~,,.r ~ 

1]'_. ·.... • [ 1 .', \ : .;·, . , 
Ill) ¾\- .. 

-~~~- ,• 

t 
!'' 
} 

j,, 

, •~.--..... 
D) 'DJ 

IX) 

0 ") ; ' , ', l!NIICJ 

-6) 

l~Me;~~ )-crre~~poB' (~sMepe~HX·n~~ . 
'reJIID1: · I-0; ~o;I9; 3~0,38; 4"'."I,03; . '. . / ' ,, . - ,.. 

e.HX'Ha COCT8BJimlllli8 KOMllOH8HTH. 1~ 
. - '''" - ' it 

\ 
PHc. 7 ·, IIpe)iBBPHTem,HHe oneiuw BeJIH- · 
. . . '!RH /~ 

8 
· ( C) ~ H CeaHC ,' e, - ; .. 

. ceaHc m> x saBHcHMocTH A a <~ > · 
. ,Il;JISl. 3TIDC ceaHCOB, IIOJIY'leHHHe 
:B 'pesy~TaTe rrMHoff o6pa6oTKR~ 

' .·,',, ', '' ' ' . , ', 

'·, . ' ' 

MOC TH . /I 8 (C) ; no~eHHHe npx nepe.;.., · 

, c_tr~Te HS!,D;~HllO~. CICO~CTH A He lt' SHa~ 
. , '!leHHRM' ~OTHOCTH . BO,D;Opo,D;a, B ceprurx:) ' '. , 

: -~ · II ·:II ill. '' , . _•. , . . . . ' . . -·. 
, . .IT.aimHe O BepoHTHOCTHr Wj ( Ct') 

n~e,D;eHH B Ta6~ne 3 H Ha pxc.8 •.. · '· 
· Ha aToM'ze'. J)HcyHKe lxso6pBJK~Ha Wi~o
rH"DiaH saBHCXMOCTI. .zi,ra: n:e:oHoB W"{c) ·•· · 

. , . .-. . . {B.H.IleTpyDH, B~M.CyBopo'a. ISTlb, ·• · · · 
I976; 70, c.II45) :c TeM · OTJIIPD![eM, 'IITO ·eCJIH n:e:oH He ,nepeXBSTHBaeTcsr, . 

, TO xac:Ka,It l3 p1T -aToMe s~epiiaeTca: ~ep~HM SSXB8TOM nxoHa npoTOHOM.\ 
M,s pHC~8 Blf.IlHO, ,'qTO 'Tom .zi,ra:,MDOHOB H,IlyT S8M8THO HHXe~ IIocKOJil,Ky, :,, 
ecn OCHOBSHHJi ll0JI8I'8Tl>, ,1.JTO aTOMHHI. S~T ImOH!)B :II MOOHOB B CMeCH ... , 1 

BO,D;Opo,D;a . 11 r8JIHJI . on:e:cHBB eTca: o,D;KHaKoBO ,,D;8JlaaTca: BHBO.D: o TOM, irro CYlll8,CT:
i3yaT nepanaT MllOHOB xs B~S6yJK,Itemmiccoc_To.cnmitFJ1•;:aToMoB Ha r8.Jld., · · 
6cmee'.HHTeHCHBHHfl, 'lleM nepeXBST>ImOHOB. AHMorH'!IHO napaMeTpy nepena- . 

_'.Ta llHOHoB'Ha :re.md .Ar:d I,84+0,09 (cM., npe~ ccwmy)· ,,,Il;JDI i.mo- ,
HOB 'l!MeeM:. 'r ~ 3~8±(),3, 'IITO iaeT, oneHey CitOl)OCTH nep8XBST~. IlpHBe- : 
' . . ' . ' . \ . ·~ ' , 

·L 
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Tuc.8 MaMepeipiiie ~ll;atieHHJi_ W1' U 
·,. ·. IDC aIIIIpo:!;CRM~ y« ) ; :.. . , 

, 1i" "'; 8H8JIOr~aJI saBRCRMOCTI, 
.IJ;]IJI, IIHOHOB., . ,, 

AeHHott It MOTHOCTH, lKH,Ill<Oro. BOAOpo-. 
'AB, "'2~lolf c-1• PasJm'lll!e CBJI81:l.:. ·•. 

' .. ' ·•., ' ' ' ·, . , 

B8eTCJI C .imepHl:lM 88XB8TOM. IlHOHOB , .. 
C, ImlKIDJX. YJ)OBHeff · .• f "-CHCTew' rio-:-. 
AaBJIJ!llllHM nepeXBaT.ll:8 aTIDC.COCTOJI-,, 
' HH:lf H8 reJmtt. Ha.mr<me lite nepeXBaTa ' . ' 
·. . , , . '. , , ., 'I 

. . . , . . , .... 1 .. · c, IDDKlfJD( ypoBHeff f/' ~R<?~eMU ':'°." ., 
npon;ecca, CKOpoCTI, · KOTOporo nponopUKOH8JII,H8 IIJIOTHOCTR BOAOpoAa; · KOH-', 

.. -' lcypllpymtero C: 'Af}B086yJ!t.I{eHHeM' . CKOpocn KOTOporo 'CJia6o' saBRCHT 
10'1' i IlJIOT- . 

, ,HOCTH (OCHOBHOff MElX8Hll8M .JieB036yx,IteHRJI ·wr;r HIDKIDtX ypoBHeff ;_:... pa,D;HanHOH
,: HH8 nepexo.Itil) .;. OSHatraeT. ~TO; B nepeXB8.T0 MJOOHOB' . B OTJIRtme OT nepe-
'· x~TB 1mouoB, A6.nieH· n~JIBJI.f!Tl>CJI aqxpexT nJIOTHOCTH. :/ '. · · . · · • · 

. . B sruci~e1nfa ~~JIHpynTCJI pesy£TaTH )tRCceir.rau:iro~oil pa60TH~ _, 
I. Peweim BOIIpocu: nocTaHOBKR Cepmi BKcnepRMe~TOB no, HCCJie'AOB8HKJl 

. :: ~ICH:lTOMHl:lX '. x' M880MOJIE3KYJI.IIPHHX npon;eccoB .Ha .nmum: 'c 3BM~- MOAB:~pom,;;. 
:'. Ha .'.c:0:cTeMa ,' per:irc;prunm H . OT6opa .·• C:061:l.THff, , onTHM~~:irpOBaHO pa cnpeAeJieHHe 
:~n MEl)K'Ay 8JI6KTPOHHOi!,cHCTeM6iycTSHOBKR H'.3BM •. -: ·,,. 
' , . 2. B 8KC~epn1EiHTe 6 ras'oo6pa8HHM BO'AOpo,noi.i RSMepeHO ajxpeKTHBHOe 
ce~elilie pacceJDOOI· 'lo/' .:.STOMOB' HB MOJieey;mx BO):\Op0'A8 Ci ( f;M-tH2) := J . ' 

=' (42+8) ~rn2L cM2, -~To cooTBeTcTBYeT ce-qemm •pacceJllllUI Ha c.Bo6o'AHUX · ' 
· npo-roiruc 'v <p)-1 _+p) =.', (17~4,±3 ;3), ~1v-21 c~2• IlpM llliTep_np~T8IJ,IDI {'AaH~-
npmdeHeH npocTott cnoco6 }"IeTa CM88HHOCTH IlpoTOHOB B MOJieKyJie, ,HC-

" nom,syml}[tt ee KJiaCCRlieCKHfl 8H8JIOr •. PesyJII,T8T )cor.iracyeTCJI 6 HOBHMH Teer- ; ' 
- I --· . I - . - ,. ·, . ,, ' , - , , . , ' -·'·,, ,/ ·:.; 

peTH;eC~ ''A~HMH °' CHHI'~eT-:-C~Jie~oM· pacceJIHHH to/" -aTO~OB Ha,' .' .. ' 
. npoToHax · :e: · c · nocJie.nHRMH •· axcnepRMeHTBMR, npoBe.IteHHHMH li UEPHe ~ \Te1v1 . ca-

.'. MilM ce~e:ime 8TOro npoiiecca' MOlKeT C'!HT8TI,CJI ycTaHOBJieHHHM. ' : ' '. . . 
. I ~, . , , .- • • . - , • . " , 

I 

., 

- 3.: B 3KcnepmieHT8X C rasoo6pa8Hl:lMH CMecm.m BO,nopo,I!a C reJIHeM: 
a) ,?6HapyxeH nepeXBST ~JOOHOB c P/1-aTOMOB, HBXO.nmrtHXCJI B oc...:. • 

HOBHOM c9cT9JIHJm, Ha rem H onpeAeJieHa. ero cxopocT1> A He .= .• 
· = (3,6+l;O)•I07 c-1 , "ITO corJiacyeTCJI c pac~eTOM, OCHOBaHHHM Ha'npeA.:. 
noJiollte~ · o 'MesoMOJieKyJIJipH~M. MexaHHSMe · SToro npon;ecca; · . < 

/ : 6) Bnel)Bll6 .IJ;]lJI :,I' -M880HOB HSMepeHa 88BHC1IMOCTl> W(C)'.;.. BepoJIT~ 
• . . ' . , , . I • .• .• 

HOCTI, 06pas9BBHHJI B. CMe?H BO'A0p0'A8 C reJIH~M- ~ -:-BTOMa I3 OC~OBHOM . . 
,·' COCTOJIHIDI; conocTaBJieHHe ee· C COOTBeTCTBY,mtell qiymtIJ.Hefl ,ItJJJI, e,f -Mes~' 

• ' ' .' ' '• ' ' • I '• ,, ' ' • ' ~ • • • • : • ' \ , •• 

: HOB Wr•CC) Il08BOJIJI8T CAeJiaTI,, HesaBRCIDvlO OT HHTepnpeTBUKH ,wr (C}-:-sa~ ... : 
: BRCHMOCTH, BHBO'A o cY111eCTBOB8HHH , nepexBSTa MIOOHOB :e:s Bos6~eHHHX ; 'I • ,. ,' ' ' ,'•' r ' " •) •,) 

;cocTOJIH!it! . ,9"'1~TOMOBHa reJIR:tt; npJtP.I~M'6oJiee' .HHTeHc:e:BHciro; ~eM nepe-
XBST IlHOHOB, ,"ITO CBJl81:lB8eTCH C 'AOilOJIImTeJII,HHM BKJIB'AOM B ,nepexBaT MJOO..;, 
HOB,:HH~IRX ypo~en. --~ -CHC:T8MII; MIOOHH~rlniapaMeTp nepeXB8T8 'AOJillteH, ;' 
B OTJIH"m6 OT IlHOHIIOro, B08paCT8Tl, C pocTOM IlJIOTHOCTH BO'A0p0'A8. 

.: , ' . . ' I 'I , ' . ' •, ' 
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