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Paeloia B1,1no11HeHa B nael opuop1rn Teo peIHti ecKolt <l>H3rutH 

Oel1i8,ll;HH8HHOro HHCIHiyia ll,It8pH!,1X HCCJl8,ItOBaHHli 

HayqHl,ltl pyKOBO,ItHI8Jlb: 
.ItOKIOP <l>H3HKO-MaieUaiwt8CKHlC HaYK 
CiapmHtt Hayqm:n1 COIPY.ItHHK 

O<l>HUHaJib Hl,I e onno He H Il,I: 
,ItOKIOp <l>H3HKO..'.MaTeMaIHtl8CKHX HayK 

· crapm111t Hayt1H1,1tl co TPY.ItHHK 

KaH,ItH,ItaT <l>H3HKO-MaT8MaTHti8CKHX HaYK 
CTapmHlt HaytlHB lt COTpy,ItHHK . 

P.A.3paMimH 

H.rr.IIonoB 

D.B.ranoHoB 

Be,DYmee mytiHO-HCCJl8,ItOBaTeJil>CK08 ytipex,IteHHe: BopoH8ll:CKHlt 
: rocy,1tapCTB 8HHl,ltl YHHB epCHT8I • · . 

ABTope¢epaT ,ll;HCCepiaUHH pa30CJiaH" ·" 1985 r. 

3amHTa ~ ccepmrtHH co CIOHICll " · " . 1985 ro.1ta Ha 3ace.1taH1111 
cnertHMH3HpOBaHaoro coBeia I{ ·047.0l.Ol naelopa.Iop1rn reopeTHtiecKott 
<l>H3HKH Qel1,e,1tHH8HHoro HHCTHTyTa l!.1tepa1,1x HCCJI8,ll;OBaHHlt, r.,Uy01m, 
MocKoBcKolt oelnacrH. 

C ,ll;HCCepmrtHelt MOl!'.HO 03HaKOM.HTLCll B 
ClHClJIHOTeKe Ollfilf. 

Yt1eH1,1lt c"eKperapi, CoBeTa ' 
KaH,JJ;H,lg'I.T <l>H3HKO~MaT8MB.THtl8CKHX HayK 

B.H.lKYPABnEB 
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· OEll!AfI XAPAKTEPI!CTl'!KA PAEOTH 

' ' ' 

C11aeloe B3aHMO,IteltCTB>l8 MDOHOB .C. l!,ItpaMH ·npHBO,ItHI K)(BYM~npouec-
caM:. 001,1.tiHOMY ;;41-:,axBaiy . . 

. ' /''.~~ ,;: n: .. ~ •, (OIAS) 

: ,H pa,ll;HaUHOHHOMY /-:' 3aXBa!y 1 
• . . . . ,o• 

fi-,.f: -"7.(1-,,-.iJ .. f'. . (PM,3), 
< ' 1· ' '. ' ,·· • \ 

B8p0l!THOCTL ·KOTOpOro B 104 pa3 Malbllle,. i.ieM nepBOro. TeM 'ae M8Hee '/ 
1rnrepec K H8MY' B03HHKmHlt' JIil; 'T,PH,ItrtaTL Ha3a,ll;~ 118 oc.naOeBaer H, renepb., 

.. IIpeJ1:.1te Bcero 3To caasaHo c cH.nbHOlt tiyBCTBHT eJILHOCTbD npou ecca PM3 
K senwrnHe. ¢opM1paKropa HH.ItYUHpoB~~Horo · nceB.1tocKa1rnpHoro BsaHM0.1teltcr
B>fll ' fr' •. ll:f qerupex ¢op~(faKTOIJOB . (~eK~~P,HOro'' aKCHaJibHO..:BeKTopHor~' 
cnaOoro MarH~IH3Ma H nceB,l{OCKa.JlllpHO~O) t onpe,lleJilll)lll!1X CJiaOoe B3aHM.o- . 
,It8t1CTBH8'HYKJ!OHOB C .11enT0

1

Hi:l.MH, 'nocJie,ItHHlt Vl3B8CI8H xyi,;e .Bcero~ Ilo-
',' ITl,ITKH' noiiytiHTb HH!pOpMartHD, 0 HeM H.3 ipyr1,1x•ripoueccoB' /3 . .::pi;,cmi.1ta, 

OM3 .;. . He onpaB,ItaJIHCb H3.;.3a CJiacfotr t1YBCTBHT8JlbHOCTH 3THX: npoueccoa 1( 
,~811Ht!HH8 ' If • ' ' ,, • ' ' ' ' ' . 
· .. · ' ."7/' \ ,,' ·' ,, ·,· ,, •"", '.'• . ., .: ,: ' 
. •; B HaCI Olll!l88, BP8M/I pe3KO BO spoCJIII B03MO ll'.HOCTH 3KCnepHM_8HTaJibHoro 

,: H3Yt18HHJI PM3' 0 tlElM CBH.It8T8Jlb.CIBYDT ll~CJ18,llHHe 3Kcii'epHMeHTY iia 'M830H:..· 
' Hlix'.ipaOpmtax B lllaettuapHVI.H KaHa,Ite. BBO.It B' CTpolt yciaHOBOK THITa APEC 

B rurri'orum OTKp!iBaDI 'HOBble B03MOllll OCTH B 3K'cnep'w.i Elli TaJibHOM 'if3yqe~1,11,1 PM3~. . . . . . . . ,' . . . . . ,.,• ·, 

!IpaKTHlleCKH B '11por'pa1111y 'Bcex "cYDte CIBYDlllHX 1,1esb11HHX, ¢aelpHK' BXO-

• :,ll;HT HCCne;i;oiaHHe PM3. Ha aTOMHHX ll.ltpax •. 3THM H oO-r,acHHeTCll CloJlbmoe • . 
, KOJ1Htl8CTBO .reopeTHtieCKHX paOcir, B KOTOJlblX PM3 paCCMaTpHB·aetCH 's pa3,,; '[ 

Ji11t1Hb1X no'.1txo.1tax H npHClJIH J1:eH1111x~ · 1 . · . ' • •. • · •, 

· AKryaJI~Hii'cTb· riocra~nenHolt '.~a,n.atiH o~pe;i;enHeiCH .11 re11; tiro .B 
C .,uepHolt cpe.ile 3Jl8ME!HTapHoe l4DOH~HYKJIOHHOe B3allMO,It8ltCTBll8 HCilblTHBaeT 
'cHJlbHOe BJ!H8HH8 coce,It~IIX HYKJIOHOB. 3Ta c;opoHa, npoelJIE!MH HaHM8Hee .' 

' :, '•,- , •' ~ •" r , ~ ' , < _, • ~ ' 

pa3pa.Cl OTaHa. ,UJI/1 IlOHIIMaHH/1 II OITllcaHHll nportecca' MD-3aXBaTa Ha ll,ll;pax 
Ha COBp8MElHHOM ypoBHe Heoqxo,llHMO .ltB,JlbHeltmee pa3BHTll8 reopHH, KOTOPM, 

i~orna 01,1 noc11e,1toaaie11LHO ytiecib 3To'. B111111H11e.' · , ; · ' · - ·,, . ,. . '' -, 

, QcHoBHai_yenuadorH ..: pa3paOotKa noc11~0BaTeJILHolt MHKpocKo-
.nHtiecitol! reopH11 pa,ll;HaUHOHHoro J.in-saxBaTa Ha 11.1tpax~ yt1HTHBaD111el! BJIHn.:.·. 
HH.e ii;i;epHolt cpe,1t1,1, 11 npoBe.1teHHeHti ee ocH OB e t11,1cneHHHx'pi.ct1etoB ' 
pa3JIHtlH blX' xapaicr e pHCTHK PM3 Ha AApWC •' . . . 

. o_ in,(:.,. •.• '.'_~--~-·:.~~~ ··_,rn~n'T_.rr,. 
• • 2.,1ttmMz m:c.m~.QOBlit:l! · 

--~L&t#~-1(JTEHA. ,- ':' 
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UccJie.11,oBaHl!e npOB0.11,l!JIOCh Ha ',11.11,pax' 160 ~ 40ca, .11,JI.II KOTOpblX 
HMeeTc.11 Ha1160Jlhmee 'll!CJIO sxcnepm.teHTaJ!hHblX .11,ruiHHX I! .11,ocTaTot1Ho pa3-
BHn1e. imepHHe Moienl!, onl!CblBail1J1He · doiu,moe t1l!cJ10 · cal.lllx pa3Hciodpa3HblX · 
XaµJ.KTElpl!CTHK. · , . . , . ," . 

· JlJI.11 .11,0CTneHl!.fl IlOCTaBJieHHOll ueJII! CJie.nyeT: 

I. Pa3Bl!Tb ~op,iands~ Ml!KpO;KCII~~ecKoro no~xo.11,a )1,Jl.11 aH8.Jl1!3El np_ouecca . 
PM3 .I! Bbltll'JC JieHl!.11 OCH_OB HblX xapaKTepl!CT l!K npouecca B, _l!Mny JlhCHOM 
npl!dJll!lltBHl!H ~ npoB ecrn c'paBH arne C l'!Meil!JtHMl!C.11 Teci peTH'l8 CK,llMl'l pe-:- •' 

. syJibTaTaMI! l'l :iKcnepl'!MeHTWihHblMI! .11,airni.iMI! no PM3 l'l Bbl.l!Bll:r'j, poJih 
.11.11,epHOit M0.11,8JII!, njrn Oill!CaHl'll! np OU8CCa. . ' 

2. liCilOJlh3Y.II npellMY!ll8CTBa Ml!KpOCKOilll'l8.CKoro n'o.11,xo.11,a; llCCJl8.11,0BaTh 
BKJ!a.11, B O dlJIYil B8IJOHTHOCTh · npou e'cca' OT nepeico.11,oB B CB.113aHHblB COCT0.11-

, Hl'l.ll .11,0'l8pHero .11.11,pa, ,·. iaK OT ·Hal!dOJ18~ Ha.11,'eimoro ,llCTO•IHHKa ,noJiy'leHl!.11 ,' 
·l'lH40p.!aumi o'cTpyKType'.ltl;I.PB.• , , '. · . · 

3. Mo;impl'!UllP~BaTb raMl'!Jlh~O-Hl-la~ ~ll-3aXBaTa, ;aodbl Y'l8CTh BJ!l'l.llHl!8' 
; , : '' . , ' ' ' ';'.. ' . ,' ., ' , , . 
'Sl.11,8pHoit ,cpe.11,1,1 Ha :rneMeHTapHoe B3allM0.11,el!CTBl!8 MIJOHa C HYKJIOHOM. 

Pa3Bl!Th 'ctiop.iam!3M,-, Il03BOR.llllll(l'lil ylleCTh 3~y M0.11,llcpllKauHri, H l'!CCJ!e;to
' Ba Th B03Hl!Kallllll'!e :,cpcpeK Ibl B 'KO~Kp~THblX '.11ipax~ •· B ,riepByll' O'l epe)U, 

3TO OTHOC llT_C.ll~K '.aKCl!aJihHO-BatT opHOMY ;TOKY' nepeHOPMHpOBKa ·xoTop~ro .. •' 
.11,aBHO odcyir.11,aeTC.fl, B Jll!TepaType~ ' ' ,, ' 

'. : \' • .: ~ -•• '',. '.' ·, < • ' ' : :., ' • : ' ' ' ' '. • •, • • \ ,/ 

4. IlpoaHaJll!31!pOBa:rh pOJih ·imepHOro 3JleKTpOMaI'Hl'lTHOro _TOKa B ipOp.!l!po-· 
BaHl!H, • 3ip(peKTH BHO ro raMl!nhTOHllaHa PM3 • tlcno Jlh30BaTh · 3ipipeKTbl, ' 

·_ B03Hl!Kallllll!8 B PM3 B'peSyJI~TaTe' yqefa OdlJll!lC TpedomHl!lt, HaKna.Ji1,1:.'. 
''BaeMUX Ha Sl.11,epHblH ;)Jl~KTpOMarHllTHblil' ,TOKj npoBecrn KOHKpeTHble pac-

• ','•,. • ' ' ' ',/' " 1 ~ '' • • ' • 1 

t1eTll,c yqeToM sTux Tpedo~_a1illa.·_ · · · 
,r_ ; \ 

Hfil'.t1HaS1ji_Q~aH~UL!lfill:KT 114 _g_g~§:!L!!§!!!!Q.Q'!.!!.~ . BnepBhle pa,!ij!aUHOHHblil . 
MD-3aXBaT nocne.11,oBaTeJihHo onHcaH .B Ml!Kpocitori11t1ecKoM no.11,xo.11,e B paMKax 
l!MnyJihCHoro:_np116J1l!J1CeHH.11. ·• · , \. ' :. · · · · · 
· · Ha np11Mepe .11.11,pa. 160 dblJio ycTaHoBnao: 'IT o oTHoc11TeJ1hHll e cneKTpbl · ,, 
. r:--KBaHTOB l! citopoCTl!, PM3,_He 3aB~CSIT OT ,JteTaJiell,l!CnOJlh3Y8MblX . 
npe.11,cTaBJieHl!il ,o· B OJIHOBblX qiyHKUl!.IIX imepHblX COCTO.l!Hllll., 3TOT BblB0.11, no3BO-,' 
Jil'lJI pesKo , CHR3l!Th Tped 0Baii11.11 K Kalle cTBy imepHblX BOJIHOBblX cpyHKUl!it .·11 , · 

, ' npl!BJ!e'lb )1,Jl.11 11!3y'lelll!II PMi .11,pyriie .11.11,pa c40c~), BOJIHOBble qiyHKUlll! COCT0.11-
Hl!il KOTop1,1x MeHee lia~eErn.. . , .'' ·. ' . · . 

1 
• . · . . , 

Bnepllbl e, oueHeH, BKJ!a.11, B IlOJIHYll -~epO.IITH~CTh npoue'cca PM3, OT nepe-. 
xo.11,013 iia CB.11aaHm e, coc toiiHirn, KOTop1,1it oxasanc.11 ~.ltOB oJihHO Be~l!K ( oito no 
25%). B CB.113H C 3THM I! C .11,aJlbHeilml!M·COBepme~cwoiiaHl!e),! 3KCrle]ll1M8H.;.: / 

. TaJ!bHLIX B03MOll'.HOCTeit l!C~JieioBaH~.11 PM3' nocTaBJieH aonpoc o; Ba:llitoCTl! l!X 
< Bbl,J1,eJie11ii.11, noCKOJlhKY xapaxiepllCTl!KH Ta~mc nepexo.11,oa .:. Ha.11,el!C!lblit HriTpqHifK 

• ~ • • ,, • ' f ' 

.11,aHHHX O B8JIH'll1He, •Jr , 
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IIoxa3aHo, ''ITO BJIH.IIHl!e . .11.11,epHoit' cpe.11,1,1 mi. BeJil!'ll!HH qiopM~aKTOPOB 
CJ!adoro aKCHaJ!bHO-BeKTOpHoro TOKa, 'B 'laCTHOCTl!, Ha 1;- 3HalfilT8Jll,H09~ 
TaK,n0.11,aBJieHne .,,/', B' P_M3 no cpaBueHl'lll ·C nycTO,THblM 3~,tJ.ileHl'!eM COCTaBJIH-
eT 30-40%. i ' · , .·.. · , ' .. . ' . . • 

· 0.11,ua.Ko' nepeHOpMllpyD~ee BJ!l'l.llHl!e imepHOll, cpe.11,1,1 'iia'oTH~Cl!'.renbHble 
. , cneKTphl l! 'cKopo cTn PM3 ila S1.11,pe · 40ca: oxasan11c1, MeHhllll!MI! ~. oKono . IO% · 

(cM,pl!c,I)~ Ra '3Toro pe3JJibTaTa' cJie.11,yeT• BUBo.11,, 1 t1To pacxoJr,JteH11e Teoplln . . ' . ., ·, ' .. , ' 
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~OTOHHblit cneKTp 
. 118l! ]}rn· Ha Sl.11,pe 

4. ca. Kp11Ba.11 I 
COOTBeTCTByeT 

l!MilYJ!h~HOMY 
nplldJIHEeHiill, .. 
Kpl!B~.112 ,--y11eTy 
Il ep ~HO pMl!POB Kl! 
aKC~aJl_hHO-B~K;,. ,,· 
TOpHoro ,TOKa B 

.raMHJILTOHHaHe ', 
PM3. ! -- :iK'cne..: : .. 

' ' 
'pl!MeHTaJihHble ' 
.ita~H~e no:P3M Ha 
4~ca(STN)~ 
II'= .6,48 1,, 

c 3KCnepm.ie}1TOM B onl!caiiirn PM3 CB.f!3aHO He, T~JlhKO c_ nepeH opMllpOBKOil 
aKCl!8.JlhHO-BeKTOpHor.o TOKa •. B03Hl!KaeT )leOdX0.11,l!MOCTb cipoami.Jil!31!pOBaTh 
Ty"'lacTh raMllJihTOHWJ.Ha' PM3, xoTopa.11 · cB.11sa11a c sneKTpOMarHl!THblM ToKoM. 

. B pe3y Jib Ta Te a.uaJllfSa pon'll' R,llepHoro, ;JieKTpOMBrHl!THOro 'To Ka_ 'B PMS' 
- l! yqeTa TpedoaaHllSI ero coxpaHeHl!l{:noKa3aHo,' ll+O xapaKTepl!CTl!KH PM3 Ha, 
, ,impax 1.60,11: 40ca pe3KO OTJ!ll'lallTC.11 OT Tex, KOTOpble noJiy'leHbl B HMil:,'JlhC

,H_OM nplldJimi:e.Hl!I! (not1T·11 B 2 pa3a}. B pesynhrnTe yqeTa' ycnoBl!.11 coxpamm11.11 · 
3JieKTpOMarHllTHoro TOKa B.PM3 ipOTOHHble cneKTpbl JIY'lllle cornacyDTC.11 C' ' 

;,l!L!elll!llfMHC.11; 3Kcnepl!M.E!HTaJihHblMl! ,lt!l.HHl&l! (cM.pl!C.2 l! p11c.1J), TaKl!M OdJll.'."' , . 
,,· • ·' .,.'. ·,;·· • " i :,, ·, • ' • .L-.- -

301.1,B pe3yJ1hTaTe'npoBe.11,eHHblX'l'lCCJle,JtoBaHl!il ycTBHOBJ!eHo, 'lTO .11,J!ff,'Onl!ca-
' C a'1l.11'PM311a·Mp~x BaJ:eH.Ka~ y'leT nepeHOPMHIJOBKl! CJiadoro aKCl!aJibHO~ ' 

. -BeKTOpHoro HYKJIOHH_oro TOKa, TaK n KOppeKTHOe' OilHCaHl!e 3JieKTpoMar.;. 
' 'HHTHO ro ·ToKa. 

~ ' ' 
>-

·3 
i ' 

'-

( 



,f 

', I 

5 

' 

. 160 Pnc.2. QQTOHllilli CIISKTP IIpll p;,13 
Ha' Ml)8 

16
0( R ( k )=N-r (k 1/A 1oi), 

IIOJIJ"ISHHl:lli C ', J"I8TOM · c_oxpaHeHM , 

U) 3 ~g 

. .iw;epHoro SJI8RTp0:41ll'HUTHOro TORa. 
KpllBH8 (),,, /,,; c' , cf COOTB8TCTBYIOT . 

a: 

2 

d 

1L~ 
a~ 
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55 60, , 65 . 70 ' 75 80 85 

,gr/~,/,,; 4,'5; 7,5; 12 11 .rn. · , ' 
. I'llCTorpaMMa COOTB8TCTBY8T rrpe.rt

BapliTeJII,Hh!i,I SRCirni:mMeHTaJII,HW.i 
.ItaHH!:JM <S.llv' )~ ' ' ·' ' .· ' : 

'-1 } 

.. . , , . .. . , , klH~. i , . . . 
,' a!ll!Q~Y!:!UrulQ~. , OCH OB Hile pe3y JU,TaT!l ,lU!CC eptamrn .l{OKJia,It!lBaJ!HCb · 

H ,oacy,w,JIHCb:Ha'ceMlmapax TIT<!.> omrn; HUIDI<P MrY' HIM•. AH MCCP (r.KmnH- ' 
H;a), Ha coa~ll\aHHH MOJIO){IJX,YtJeH!lX noMan.oeyKJIOHHHM;c~cteMaM (AJIMa.:.ATa, 
a~peJib !984, r .) ,Ha X Mei!,zyHapo,ltHOlt KOHqiepeHI~irn no qJH3HKe, a~'eMeH T~pH~X 
tJaCTHU H t1iep (felt,It8Jlb6epr 1984 r.), UHKJI pa6or, JiomeimHX B ,!UfCcepra~ 
n1m, Y.ItOCTOeH Ill npeMHH Ha KOHKypce pa6oT MOJIO;t!JX ytJeHblX HID!Hw i,lrY . 
HM. C;H~BepHoaa. . r, . , . 

. > ~JiuKfilfuiir:~, no p~3yJ11,-raTaM ·.ItHc§epranuu ony6JIHK~aaiio ~ecn pador~ 
Q6ieM_I!!Q_QTH.,t: ., nuccepmUHtl COCTOHT M3 BB8,lt8HHt1, '18Tllpex rilaB . , 

ocHoiiHoro' c-0.itepJm.H'iit1, :nKi!DtJ811Hst n 6 npHJIOJKeHun', co.l{epimrl32 cTp~ 
Ma~HIIOTTHCl!Or'o TeKCTa, :!2 pHCJHKOB ii I4 ra6iiuu'. E~6~HorpaqmqecKHlt cnu'.. 

,, 

· · c oK JIHreparypu aicJID'la't:i;t 82 Hruill!eHoBru~ur. · · · :,, · 

'20(_! I - '•,I 

· LO , ' 
• ·• : 1,.. Ca ·- ~ , . 

I , PllC .~ 3. -'1?0TOHHl,rrI CII8RTp 
· . ,. npu Pi.13 Ha MiJe1°c~<.· .· 

c HJ ' '(R(K)=A'i~~J/A'fot,' )~ 
·nOJIY'l:8HHHl1·c J"I8TOM CO
XpaHSIDlfI .iw;epHoro ':
MeRTpo:,1arID1THOro · TORa. 
Kpmme ii, l, ,· c ·cooTBeT"'.'. 
CTB~~,,/2~ = 4',5; , 
7,5 ll,12 •. f·- SRCII8pli-

. MeHTaJihlma . .n:amme no 

1 ,~ 
111 ,.

11 PM3,Ha.40ca (.s'f;V,.); 
. ·100 

·,' 

ti 
!f 

! 

,;1t. i' 
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,, con:a> li'..AH HE . .P AEOTH 

] Jiaa_a..1..:.. nocBtlll\eHa onHcaHHD pa.Jµf 8:Ulloliaoro _;11- 3axaara (PM3) 
'J B craa,ItapTHoi .Jlilar:pawHoli reXHHKe. . .· . •. . . 

,' B §I npHBO,IttlTCtl OCHOBHlle'xapaxrepHCTHKH PM3:' qJOTOHH!le cneKtpu,. .. '. \. . , , - . . . - ' . ' - ~ 

CKOpOCTH, UHPKYJ1t1p1:1at1 no JIR pH3aUHtl !pOTOHOB H, K03<Pt>HUHeH T YrJIOB on a CHM-, 
MeTpHH.. . . , . . _ • . ' . ' .. · . , . . . . .. , .·· , '. 

, ]3 §2 :paccMarpiiaaeTct1 noeylleHue 3JieMeHTapHoli ru.tllJIHTY.ItN nponecca' 
P!.,13 .~ CTaH)4ap:rHOM noixo.l{e H B IlO,ItXOA;, OCHOBaHHOM Ha HCilOJ!b 3o'aaimu' 
HH3K03Heprerm ecKHX TeopeM. rionpaBKu· K CTaH){aPTHolt aMnJIHTY.Ite ·: He:- · 
· '3HatJHren&Hij,'ITO 'no3aoJiiie:r c.1teJ1a11, ·saKJ1Dt1e~11e o TOM, ~To MBM8HTapHM, 
aMUJIHTy.l{a onpe.ne JteHa ){oaoni,Ho Ha.zteXHo H ae c Hell cairnaau rpy;iHocr if · 
' . ' ; • I 

Teopuu npu .. onucaHHH npouecca aa t1.1tpax •. 
. B §JaHaJI~3Hpyerctl nocrpoeHHe 3!Wl~THBHOro raMHJ!bTOHHaHa 

a µi.MKax HMnyJI&cHoro npH6JIHxeiiua, ·Koropuli aaiuierc.a ornpaaHoli rotJKolt 
,ItJ!tl pactJeTOB xapaKrep~c'foK· PM3, , . · , , ', . , , · . . . · , .. 

. U:!!,ill_g_ Ha, npw.i epe 11.nep 1~o H 40ca paC04aTpHBaercanponecc . 
PM3 ii paMKax ,MMIJYJibCHoro ,ripitelJIHi:8HHtl a MHKpOCKOilH'leCKOJ.! no.nxo,1te, ripo,;,.. 

,· B0,l(HTCtl cpaBHEIIHe C 3KCriepHMeHTaJII,ffi,IMH ,l{aH1l1:IMH. 
. '!'· . I ' ." ••• ,' .- -- ". -

. B §I npHBO.ItHTCtl BllpaxeHHe .l{Jltl aHeprewtrecKoro cneKTpa 1/;.: 
' ' ' ' ' ' ' ' ' . ' ' ' ', '' ,,/ KBaHTOB B P3M B MHKpOCKOilHtJ8CKOM IlO,ltX0.1{0;, , ' 

,~ 

• 
1 'B §2 npOBO,ItHTCtl Mj'JlbTHilOJ!bHOe pa3JIO~~He Marp~HHX 3Jl~~eH,TOB, . 
.. B §J 06cyx,rraDTC't1 HCilOJlb3YSM!le .iuJ;epH!le BOnHOBlle qlJHKU~H ,!tJ!tl tl,D;ep· 

160 H 40ca. nJ!tl 3THX tl.l{ep HCnoJ11,3ye·rct1 npH6Jl.11ll'eHHe;, B 'xotopo11, OCHOB
HOe COCTOtlHHe paccMaTpHllaeTCtl C' IlOJIHOCTbll 38.IlORHElHHIJLIH 060J1oqKaMH, . 
~. 'pe30HaHCHOe· c" KaK_ crepno3ll,UHtl, ~CTHllHO-;u,lpOt!HllX_,KO!lqlHrypau~n'' ' ' 
(M0.1{8J!I, A). nJ!tl t1,1tpa 60 TaKJB:e llCilOJII, soaaJiaCh 'YJIYtJmeHHatl 'Mo,lteJ!b ( c<): 
B a'oJlll'oaux <PYHKUHtlX: OCH CBHoro H JlO 36ylr,lte11irnx COCTOtl HH!t YtJTSH!l Bil CUI He 
KOHqJHrypamrn\ BKJia.l{ KBa.l{pynom,Holi B0TBH nepeXO,It~B y4HT!lBae\:~~ ,B ' 

· CKOpOCTH oellltJHOro. Al-3aXBara: ,ItJltl tl,D;pa 160 HX BKJ!a){ ,.:. rn;t;, ,ItJltl 40 ' . ,'. ,/ . ' , - . ,, , ', I ' ·, 
/. Ca,-. nopt1.l{Ka 30%. ·. , · •. . . • ... . 

B,§4 o6cyx,rraDTCtl pe3yJibTll.Tbl .{BCtJetOB qlOTOHH!lX ~neKTpOB H ciopoc- 1 

ren PM3; IIOK.a3aHo, llro· 25% HHreHCHBHOCTH npuxo,ItHrca Ha.nepexo){IJ a· • . ·/. ·.' , ' .' ' ·-:" '. ' ,• . ' ·' 
CBtl3aH!lll8,C~CTOtlH_Htl•• P8,3JJ!bTatll .{BCtJeTOB CKOF°CTelt,PM3, HOIJMHpOBaHHllX 
aa CKopocn' 06blt1Horo fi -3axaara, .ItJJtl Mpa 60 OTJIH':!aDT~tl MeH1,me · 
tJ9M Ha 5% npH HCIIO m, 30BaHHH 110.l{eJielt A H C. 3TOT pe3y Jib Tar Il03B oniler ' .. 
HCilOJ!b30BaTb ,ItJ!tl MPa 40ca ynpOllleHHYJ) MO)l0JII, \Me'pHllX BOJIHOB!iX qiyait

,uun, (A)• .BKna.it CKOpOCTHllX llJl8HOB rru.tHJ!l,TOHHaHa B BeJ!HqHHll• !pOTOHHllX
0 

' cneKTpOB H CKopocren PM3 .He npeBumaer IO%. Pe3yJiuaru pact! etoa xa-
paKTElpHCTHK PM3 B MRKPOCKOIIH'l8CKOM 00.l{XO,Ite 6JmsIGI R pesym.TaTaM,rro:.., 

. JiyqeHH!l)4 a no.l{XO.Ite·, oclioaa.HHOM Ha npH6JIHll'.eHHH noJIHoru (paSJIHtJHe no-, ,~~=~ !~%)~ H nJioxb c~r~CJDTC_a c aKcnepweHtan&.Hl,IMH ~E¥JHYMH .ItJJtl t1.1tpa 

5' 
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B §5,nplil3e.n;em, B1,1pall:eH1rn H pe3YJU,TaTIJ BIJQHCJieHHR ,nJill Ko3epqmuHeH-: 
Ta yrJioBoa acHMMfil:PHH <poTOHOB H UHpKyJillpHotl noJinpHsatmH, ' .. . · 

r JiaBa 3 nocBSlll{eHa Bonpocy nepeH op~HpOBKH qJOpdq8KTOpOB CJia<l oro 
---- - , . . _, ' ' . i B3am,v,ne8CTBHll B ll,nepHOR cpe.n;e H BJIHllHHD ee Ha PM3, _. . - ,. 

. B §I o<lCYJ!C,naDTCll sq:qieK:ntBH!Je sapn,n1,1 HYKJIOHHOR KBasJiqacTHUl,I no . , -'. ·. • ,· , , ' .•I ... · . , -: ' OTHOmeHHD K,HSOCilHHOBIJM BHemm!M noJIRM, 
B §2 aHaJIHSH,pyeTCll 'YCJIOBMe cyI11eCTBOBamfit HHAYitHpoBaHHoro '. 

- nceuocKaJIJ!pHoro B3aHMo.nen CTBHll B n,nepHOM Bekec:rne· 1,1 npHBO,nRTC/i. 131,1-
pa:1eHHll .ltllll '.3PcI>eKTHBHOro' ~op.iqiaKTopa HH,llyUHPOBaHHOro nceB,nocKaJillpHO..; . ' 
r_o B38HMo,neRcTBH~ 1;/f .lVIR OM3 H PM3 ~ Ilokasa_Ho, qro B_,cnfqae OMf ·. 
HHAYUHpriBa_HHIJR nceB,nOCKaJillpHHR qiopMf)~KTOp B .ll,nepHOM BeJI1eCTBe i cyI11eCT
BeH!I_O (Ha,55-70%) •nO)iaBJieH no CpaBH8HHD C nyCIOTHIJM 3HaQ6HHeM,. B . 
cnygae PM3- no 110.naBJieHHe MeHLme -~ 30-40%. · · , , · · 

B §J, ci'ponTcll apqieKTHBHue raMHJILT0HmH1,1 OM3 H p143· c yqeT OM~ 
. nepeHOp!.rnpoBKH q>opMtpaKTopoa CJia6 oro B3ll.llJAO,neacTBHll, . . .· 

B §4 npHB ~eHu i o ilcy~DTC n µi.cqeT1,1 xapa.KTep.tc
1
tHK OM3 H -PMS- Ha 

n.zip~ 
4
~c~; ~OKas,~H0,1 QTO noJIH~ll-_ ~~opo,CTi. o~tiHqro j /::-saxBa~a ·_ •. , -. ·: 

no,naBJieHa 1 H63Ha1m TeJILHO, !pOTOHHIJ e cneKTpll PMS B Bl,ICOK03HepreTH<leCKOlt ' . . ' • - ' . ' 1 -, . \ '·. \ . ' ~- . . . ': 
. o<lnacu_ no.naBnettuHa ro.::rs% ,no cpaBHeHHD _c riycrornuMI'! xapaKT.epHCTHKa-
. Li~, OTHom_ettHe i;:n_eKTpoB •PMS K·

1

rio.1H1,1M cKopocTRM ?<l~t.1Horo '.,:/" :-saxB~Ta, , •. , 
. no~BJl,6Hl,I Ha _IO%. •Ho cpaBH6Hl'll) C.no,n~BJI6HH6M nCeB,!lOCKaJillpHOrO !pOp.!-, , .· 
'qiaKTopa no.naaneHl'!e xapaKTepl'!cTttK PMS' Heelon1,cioe~ 3ro oel'bHCHReri:11. :r'e!.i, · 

q•r'o OCH
1

0B HOit BKJia;( OT nceB,noc~~JillpHoro qiopM!paKTOia l'l,net (); ,nl'!arpawu' _· 
qea BKJia,11,nopn;u<a 20%·, a TaKJKe TeM, 'IT03q)qieKT no,naBJJeHHllOT , , 
nepeHOP¥HJ)OBKll I'aMl'!JlbTOHl'laHa 11po.11cx:o,nHT B oelnacrn, r.ne 'n~pexo.na'an, , nJIOTHOCTh ~aJia •. · . . • . . ,. , .. •. . ' •.. . ,· ' . •. . , • ' 

•, yq~ nepe~opMl'lpqBOK npl'!BeJI K H3MeHeHHllM J:8CCQHTaHHLIX xapaKre:..·1 ' 
pl'!CTHK B HYl!CHYll cropoHy, HO He HaCTOJihKo, 'lTOCl!,1 IIOJIYQl'!Tl, cornacl'!e . ' . ' .' ' ' ' > ''' ~ c_ 3Kcnepa.i~HTOM.' 

B, r11aae 4·, paCCMaTpnBaeTCll ·Bi!HllHHe' YCJIOBHll Henpep1,1BHOCTH · 
s JieKTp~ar;;;;oro ToKa Ha npouecc PIJ3. - · · ' ' · · ·· 

B §I noKa::ia~a' npoue,eypa:.IIOCTpoeHlf~ 3:tqieKTl'lBHO ro raM~Jll,TOill'lliHa 
PM3 ~ yt.1eToM coxpaHeHnll :ineKrp'oMarHHTHoro _TOKa B JBMKax: l'!Mny:11,cHoro 
npH0JIHJEeHHll, . , · .. · ·.. ' . . , , , 

B•.§2 ~POBO,nl'!TCll Bl,lllHCJieHHe MaTpHllHIJX 3Jiei.ieHTOB_ PM3 B MO.I\Hcf,~-. ·. 
Ul'lpOBaHHOM l'!Mrry Jll,CIIOM ,nprielJIHJB:eHl'!H ,. ytlll.THB~~M:'CBOV.CTBa 3Jl6KTpo> , . . ' ' ; . ' ',' '', . . MarHHTHoro TOKa~ ·., 

B §J 11p1me,neH1,1 pesyJibT~TIJ j:acqeioB xapaKTepl'!CTHK PM3 n Mo,n1,1qin-
. Ul'lpOBaHHOM H~nyn1,ciioM npl'!ClJin:&:eHl'lH iia n,npax 160 H 40ca. IloKa3aHo, QTO ;- ' . ' . ,·. ' ,_ . .·'. ,· . \ 't : . I' ' qlOTOHHl,le cneK Tpbl H OTHOCHT eJibH!,16 .CKOpOCTl'l PM3 IIOQTH i B,!lBO e -MeHbme 
xapaKTepHCTl'!K~ IIOJiyqemrnx B CTaHiap;HO~ HMIIYJib,CHOM 11pHClJIJU8Hl'!H. ·. 
qyBCTBHTeJibHOCTl, ,xapaKTepHCTHK PM3 B MO,llHqJHUHpciBaHHOM minyJJbCHOM. . ·. .·. . . ,, . . . ,_, , I .. , . 

6 

npHClJil'll!CeHl!lf K ,,, . H_eCKOJlbKO C,Jlaelee. Pesy,JibTaTbl Bl,l~HCJieHHR cornac'yi::iT_-
Cll C 3KCnepHM6HTOM_ IIPH 3Ha.Q6HHll;C ,fl', He llpOTliBOpeT.IalllliX rmIOT838 PCAC~ 

·-- \ OCH OBHHe ~;n'.JlbT.a!!h ·llil~CTaBJleHmle K 3!l,,!!Ufr'e: 

,, 

,jl-· 

·, 

, I) Pa3pa<loTaH !pOIJM8JIH3M MHKpOCKCCIHQeC_KOro 110,nico.na ,llJill' OIIHC8HHll 
ripou~cca p:l.,nl'!amrnHHOrci ,41 ~saxBaTa B n1111yJibCH OM npHClJin;eHl'!H • Pac-' . i ' " ,-' •.; ·.• ./ ·. . . . . ' , ' · •• _·, 
CQ!naHl,I OCHOBHl,le, xil.paKTepHCTHKH PM3: qlOTOHHl,le cneKTp1,1, OTHOCl'!TeJibHl,16 
. ' I . . cneKTPl,I, CKOpOCTH, nonnpn3aUHll WK0,3qiqJHUV.6HT yrJioaoi:t aCl'!MM6Tpl!H. I 

2),'Ha npHMepe H,l(pa 160 IIOKa3aHo, QTO OTHOCITTEi'Jll,HIJEl xapa.KTSpliCTll-
. Kli PM3 CJiaelo SaBMCllT OT HCnOJib3ye111,1'x npe.11CTaBJI6HHlt O ,l(eTaJ!llX n,nepHolt. . •'· '. - . . ' /. . ", ' ., . . ·, ' .. - . '• CTpyKTyp1,1; 3TOT pesyJihTaT II03BOJIHJI 110,nKJIDQHTb .K HCCJie,noBaHllllM npouecc 
PM3 H~ aipe 40ca, .r,ne BOJIHOBl,le'qiYHKUHII :riocrpoem,1 ta MeHee p~a.;HCTH- . 
q ecKolt; Claae~ . Peay JibTaTl,I p:i.cq eTOB COBlla,l(aDT. C pesyJibTaTOM Tpa)\HUIIOH- ' ; .. " - ', " , , , . \ . . . . ·,. 
Horo .no.11xo.n;a, . OCHOBaHHoro Ha. TeopeMe noJIHoTU. . .. 

. . . ·,J) B. paMK~X itoauenunH o'' ,noMllHHPYDillea pOJIH rHraHTCKHX peaoHaHCOB 
BbUiBi!eH1,1 11epexo,n1,1, qiopMHpyD~tte rHI'8.HTCKHl1 peSOHliHC B .si,npax 160. \ H 
40ca B_ peaynhTaTe PM3. YcTil.HoBJie~o, qro B PM3 ocHoBH~lt'BKJJail B 

>BepollTHOCTb nponecca ;iaDT' ·Te· xe COCTOllHHll MPa:,' KOTop1,1e qiopMl'!JlYllT. 
1 - • ~ ' , , , • .' ' \ >; ' • ' , ' ' • c, < ~ • '-. -, • 

THraHTCKHil pesoHaHC ii B OM3, .XOTll COOTHOmeHHe Mel!t.ny HHTeHCHBHOCTllMH_ 
nepexci.noB B 3rnx ABYX npoue ccax pasHoe; ; _ . -·. . , . . . . . 

/ , 4i.IToKa36.HO·, QTO BKJIB.,n riepeXO,llPB B CBll~aHH~e COCTOllHHll' (.lVlll'/ 
n,npa 160) COCTaBJilleT

1 
OKOJIO 25% OT n'onuoa BepoiiTHOCTH PM3; 3TOJI03BO-. 

JIHJIO, irocTaBHTb' Bonpoc O Bl,l,neiieHHH 3~HX nepe~o.noB Ha 3Kcnep~eHT8, , 
-"5) Iloc'rpo eHH raWfJIJ,TOHHaHl,I OM3, li .PM3;: yQHTUBallI11He nep,iniopMHPOBK'i '. 

CJiaeloro a1m1aJibHO-BeKTOp~oro HJKJIOHHOro TOita~ C yqeTOM nepeHopMHpOBOK . 
' l '. ·, ,' , ;", .· ·,, ., , , . ' •, paCCQHTaHl,I cneKTpli q!OTOHOB H OTHOCHT6Jll,H1,18 xapaKTepHCTHKH PM3 ,!lJlll, ' 

. ll,llpa 40ca. IIoKa3aHO, QT O ,llJill: CKOPO~Telt OM3 3<pq)eKT ·110,naBJieHHll He3Jlaqif_ 
TeJieH, a .nJin oiHOCHT6JlbHl,IX cneKTPOB !pOTOHOB ;- OKon'o ,IO%, QTO ~HaQH- . 
TeJihHO M6Hbme; __ qeM 110,naBJieHHe HH,zyUl'lpOB~HHO~O riceB,nOCKamipHoro q!Opd
qiaKTopa. ,nJia PM3 B CleCKOHeQHOlt, cpe.ne. (30-40%). ,CpaBH.eHHe c ,3KCnepHMeH-

. 1 . TaJibHNMH .na~HIJMH 110Kas1,1Baer, QTO yqeT n epeHop111,1poBOK aKcHaJ!bHO-BeKTop-. \' . . ' \, ' ,, ' ' ' ,, 
H_oro, TOKa ciKas~·JICll He,nocraT oqeH _.nn~ nony.q~mrn cornac

1
Hn TeopHH c SKcn,e

pnMea TOM, :, , . . . ' , ,. ' . . . . . . , . 
6) OClcyg,neHa pon1, yp:i.BHeirnir ·Henpep1,1B·~ocTH, sneKTpo~arliHTHoro To~a " 

· i3 nocTpoeHHH raMHJibTOH~aHa PM3. PaccqHTaH1,1 xapaKTepHCTHKH PM3 Ha 
n,npax 160 'w 40c~ C yqer OM CO xpaHeHHll 3JieKTpoJarHHTHOro TOKa,, IloKa;.. 
3aHo; QTO ripOl'!CXO,!lllT, pe~_He H3MeHeHHll B ,Be,JIHqHHaX BCex xapaK:repHCTHK • , •.. , • J . ' . . ' ,, 
PM3 no cpaBHeHHll c·. Tpa.nHUHOHHW 110.1\XO,nOM, 3TU ,H3MeHeHHll npHBO,!lllT K 
~OMY, QTO HaelJID~8TC/I' !!Yqme'e: :·,cornacHe T~OpHH,C 3KcnepHMeHTOM, 
· TaKHM oilpasoM,· Bn~pB1,1e;B1,1nBneH1,1 nJlaKTmecKH ·Bee OCHOBHUe :i,tqieu1,1, 
CBll38.HHHe C BJIHllHH.~M•SI.nepHOit cpe,n1,1Ha npouecc P},!3. ri"oKaaaHo·, .QTO OHH, •. \; 

7. 
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cpaClaTLIBaDT B HYDlYD CTOpOHY~ yMe11i,maa Clo)!hmOe paCXOll',lt8HH8 T80plrn 
C 3KCnepID48HTOM, CYll!8CTBOBaBmee B ·cnyt1ae PM3.. . 

•' ' ' - • •' • / ,' • ; •• > > ' C 
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