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8Bll\HT8 ,llHCC6pT8UlrlH COCTOHTCH 11 11 ______ 198_r. tta aace.11a-

HHH Gneu1r1anH3HpOB8HHOrO COBeTa ~047.0I.OI na6opaTOPHlrl TeopeTJrlqeCKOit 

qJH3HKH 06b6,llHH6HHOro HHCTlrlTyTa H,ll6pHblX lrlCC/16,llOBBHlrl», .l(y6Ha, MOCKOB

CKOit 06/IBCTlrl, 

G ,llHCCepTau1r1eit MOllCHO 03H8KOLllrlTbCH B 6H6nHOT6K6 06'b6,!!lrlH6HHOro HH-. 

CTlrlTyTa H,!!epHblX HCCneAOB8Hlrlil, 

YqeHblit CeKp6T8pb CoBeTa B. M.~YPABREB 
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'OEutAH XAPAKTE~MGTJ.1KA PAEOT~. 

AKTyaJibHOCTbTeMu. B BOCbMHiiec~TNe ro.11u'H,!!epttaH q;iH3HKa,;KaK Teo.;. 

peT1r1qeCK8H, · T8K H _aKcnepHM8HT8JlbHBH, .CHOB8 aaqana npHBneKaTb. npHCT8nb
.· H08. BHHMBHH6, IlpOU16,lllllHi nepHO'A H8KOil116HlrlH ,ll8HHNX HBqlrlliBeT nplrlHOCHTb 

,- ~lID'AN, IlocneAHee nHTHneTHe oaHaMeHOBBHO DKOHqaTeJibHblM _ aaKpennett~eu · 
.. np6'ACT8BH6HHH O H,llpe K8K O CHCTeMe, COCT8B/16HHO£! He . TOnbKO 1'13. HyKno

HOB ,·HO' oelH38Te noHO Tpe6yD!l{eli· B · uenou PH.lie \cnyqaeB HBHOro paccuoTpe.:.. 
HHH ·ueaoHHNX cTeneHeit c~o60.11u. Meaoirn1,1e 061.ieHHble TOKH B TeqeHHe He

CKo:11:iiuix ,lleC,flTHJI6THi1, pacciiaTpHB8nHCb H8 KaqeCTB6HH<>M ypOBHe. B 70-e 
H 80-e rD,llbl 6una BnepB1ie paapa6oTaHa Teop1r1H, KDTopaH noa:Eion1r1na KOJIH:--

. qeCTBBHHO 'npaBHnbHO 06bHCHlrlTb pa.ii, HBnBHHit H.118 pHo»' qJH3HKH., SaTeY Ha no

BeCTKY AHH. BCTBJI ~onpoc o B3814MOOTHOlll6HlrlH HyKnoH-YeaoHHOit Kapi,rn1i HA-

.. pa. H KB8PK,;_rmooHHOH uo.ziemi cawrx: COCT8BnHIOll\HX,, B !p~3HK6 3Jl6M6HT8pH~X f 
qaCTHU B08HHKU18H CTPOilHBH cxeua KB8HTOBOi1 xpoMO,llHH8MHirn TpeCiyeT 06067 ' 
ll\eHHH Ha o6nacn. 6onowHx paccTOHHH£1. ·conpeMeHilliit. KBaHTOBOXJJ01,10.1(1r1HaMr1-' 
qeCKHit annapaT 'orpaHHqeH no CBoeit npHM6HHMOCTH '0611acn10. acm.mTOTHqe- . 

CKO.lt CBOClO,llbl. H,11epH8H qlli~HK8 MOllCeT' H ,ll0nJ!tH8 .npeicT8BHT:& y6e,11HT6JlbHUB 
npHMBPhl KoonepaTliBHblX HBneHHH ( ecnH OHR CYlllElCTBYIOT ll · npupo,11e) ,· o6i.Hc:.. 
H6Hlrl8 KOTOpbiX HYllC,ll86TCH ,B HBHOM p8CCMOTP6HHH J(B8pHOBblX'H rmooHHhlX, 
cTeneHeit cno,60.zi1,1 • ./lHHBMHHa H.11epH1,1x c~cTeM, o,11HaKo, oqeHb cnoxtta H Miio'...· 

rooClpa3Ha •. IloaTOMY peuJH.Tb 38,llaqH~ IlOCT8B/IB~Hbl8, B HBCTOHU186 BpeMfl, ne-:, 
/pe.zi· H,!!epHOit qJH3HKO.l, MOllCHO, H8 H8W B3rJIHll, JIHWb H3M6JilrlB CTp8TerHIO uc:.. 

,_. ·'· . ·c , - _,.,.._ , -. . \ . . . - , '. -

CJI6,ll0B8HH£!. ilayqeHH6 OT.zienbHblX-H.ztepHhlX ,HB/16HHII; nepexoio:s, p68HUHII ,· 
CT8HOBlrlTCH H6,llOCT8TOqHbll,I; lrl HHqiopM8UlrlH' n~11yqaelalaH,npH T8HHX :HCC/leAOBB-.. 

·· HHHX·, n:anHeTCH orpam,1qeHHOit. 8a.11a·qeit nepBootiepeAHOll BBJKHOCTH B ·H,11ep- · 

Hoh \lJH3HKe CTBHOBHTCH, nocTpoeHHe cxe11, MO,l(eJiell,·· i-eop1r1ll, KOTop1,1e oxBa
Tbll!BllT B0.3MOll!HO :oonee mzpo1rn£! i<pyr flBlle!IH"~ npOHCXO,llHllll1X :np.r.i wanux H 
cpe,llHHX aHeprHHX ( e~T8CTBeH~~M na.110 -ctJHTBTb orpatt1r1t1ett1r1e 11acwTa6ow 
r·raB); H. B ,llOCTBTQqHO WHPOKO£l o6nacTl1 nepe,11aq u'i.my1IbC8, H p83HOOClpa..;' 

. a·ue· aoH.ztOB,. 11 npoU1yn1,1na10ilj1r1x" H,llpo. CoBpeMeHHBH CHTya~HH. 611aronp~HTCTllY- .. · 
6T paCWHpeilmo BTHX pa6oT, H60ClXO,llHMOCTb HOTOpblX Mbl ·TOnbKO qTo·,nonh!Ta..: . 
nHCb cqx:,puy11HpOB8Tb B 'oCllllHX. qepTBX. Cyll16CTBYI01llH6 H CTpOHUIHeCH CH1JI,HQ-, ·, 

Toqn1,1.e ycHopaTeilH npoTOHOB, weaoHOB 1r1 aneKTpoHDB noaBonHIOT rionyqaTb . ·• 

. 3KC:I16PHMeHT8nbHhl6'. .nairniie ,BhlCOKOll TOIIHOCTlrl .c. Tpe6yeMJ,1M p83HOOClp83H8LI 
· ycnonHli, B KOTop1,1x 1rnyqaeTcH. H,llpo. TaHaa CHTYBUHH noa·BoJIHeT. npoBeCTU 

. . '.. . . - • , _.. ; .-~. I ,. " 

· ./ WHpOKOM8CfilTBClHYID anpoClBUHIO HBWHX TBOp6TH1!8CKHX npe,llCTBBnBHHit H. Bbl,lle..: , 
·, .llltTb Te aneue11T1i' ~OTOpue'. B03MO~O' liya.11a10TCH B KOJJ6HHOit nepecTpOM~e. ' 

IlpliMepou qiyn.11aueHTaniaoro. xapaKTepa_ MOJKeT cnyllCHTb nonpoc o CYl!l6CTBOBa-. 
, ium H CllOIICTB8X TpexqaCTHqttoro ll38lrlMO,ll6itCTBHH HYHIIOHOB. BhlHBneHHB, Ta- . 

' ' . °'7 I • 
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.. KOil qiopAm B88l1MO.zteiiicTBl1H,-· 6eaycnomrn, npe.ztCTaBJIHnO 6u 061l(eqJl18HlleCKHiii 
HHTepec. Sa.ztaqeti H~epHOti ~i1311Kl1 HBJIHCTCH, C O,liHOti CTOpoHU, Il0l1CK HB;.,. 

neHHil, B KOTOpux 3TOT sqiqieitT MOJKHO 6y.zteT _06HapylKHTI>, a C .ztpyron CTO..;. -· 
pOHN, HeqieHOMeHonor1111ec1taH KOHCTPYKUHH T8KOro B38l1MO.ztei1CTBl1H; OCHo~: 
BaHHaH,. no-BH,lil1MOMY, Ha HOBOiii K8pT1,rne, ·co)iepllCall!en Me80HHble l1 KB8pKO- · 
BUe. 00M8HU •. fJHOrOl!l1CJieHHb18 \{leHOM8HOJIOrl111eCKl1e IlOilblTKH MO;ll8Jil1pOB8Hl1H. 
TpexHyKJIOHHblX c11n Ha.zto, Bl1.ztl1MO, c1111TaT1,-n11m1, no11c1t0Bb1M11, TBK KBK 11ao-. 
011n11e. ~BoOo.itHUX nap~MeTpoB B TBKOiii a_a.itatte BPH.zt m1 nosBon11T nony1111i1, 
OKQHqaTeJII,HUiii OTB8T K8KHM-JIH60 nyTeM, OTJIHl!HUM OT no.ztrOHKH.' ,··. . . . ' . 

HapH.itY C H88B8HHUMH m11pOKOM8CWT86HblMl1-8a,lt81!8WI H,ltepHOiii qJl18l1Kl1 
cpe.ztHHX 8Hepr11n B 3TOiii 06JI8CTH peW8IOTCH 8KTY8JII,Hbl8 cnen11qiH11eCKHe sa..:. 
,li81!l1. ~syqeirne ;liepH!:IX nponeccoB n'p11 Hl13Kl1~ l1 cpe.ztHHX ·sHepnrnx Omro H 
OCT88TCH O,liHHM 113 .B8lKH8i1Wl1X HCTOl!HHKOB IlOJijll!ElHHH ldHqJOpM8Ul1l1 He TOJII,KO 
o H.ztepHoia cTpyKType, iio H o · xapaKTepe · qiyH.itBMeHTBJILHblX B88HMO.zteiiicTBHia. 
B 11acTHOCT11, 11ccne.ztoBaH11e fl.itepHblX nponeccoB c y11a·cTHeM nenTOHOB no
SBOJIHno -nonylIHTI,, B8lEHYIO HH\{lOpM8Ul1!0 o ·•CBOHC,TB8X cnaOoro B38l1M0,1!ei1CTBHH. 
~ay11eii11e nponeccoB 'c y11acT11eM. H.ztep .itanq, H8npm.1ep, cire,n;y101ll11e· peayn1,.:. 
TaTbl: 06HapyJ1telio HecoxpaHeH11e npocTpaHCTBeHHOH .11eTHOCTH H ·HapyweH11e 
HHBap11aiITHOCT11 OTHOCHTeJII>HO sapfl,Z(oBoro conpHllteHHH, noKasaHo, tiTo v-A 

' ' ' ' f ' ' 

CTpyKTypa sqiqieKTl1BHOro raMIUII,TO~HaHa He npOTl1BOpel!l1T l1M810iltl1!.ICH ,lt8H-
HUM, IlO,liTBepJK.zt8H8 r11n0Tesa coxpaHeHHH B8KTOPHOro TOK8 11 lI8CTl1qHoro 
COl(:p8H_~_!!l1H .!3KCl18Jll>HOrO TOK8 ~ IlOJiyl!eHU .lt0,K838.T8JII,CTBa ~.;. e YHHBepCSJII,
HOCTH. H T • .it. Ilpo,n;onllCaH aTo. aanpaBneifHe 1iccne.itoBaH11tt, B HBCTOHll!eiii pa-•• 
CioTe, HapH.itYI C qJOTOill10HHl:iMH 'peaKUl1HMH l1 npoueccai.m p8CC8HHHH·, : paccuaT:.. -. ' 

·!)Hll88M pa,lt11an1rnHHbliii f-'-38D8T (PMS) l1 p.-e KOHB8pCH!O H8 H,.ztpax. Ilo-
1C838HO 1 . lITO 3KCnepmieHT8JII,H08 11cciiie.itoBaHH8 · 3Tl1X~nponeccoB IIOSBOJIHJIO 
6u JlOJIYlIHTb B8lKH,\fIO. l1HqJ~pManitro O CTpyKType r8Ml1JII,TOHH8H8, CJI86oro .B38H..:.. 
uo.zteiiicTBHH. . · · · · · · · · •. · T· 

UeniIO paCioTu• HBJifleTCH paslHITHe: annapaTa MRKPOCKom111ecKoro onHca:.:. 
lll1ll. nHoirnux (pa'ji11an110HHUH 38XB8T, 11 qoTOPOlK,lt8HHe I ynpyroe H aeynpyroe 

--pacceaH11ll, nepesapH.ztKa ,r-1,1esoHoB)H nenToHaux (pacceHHHe srieKTponoB, 
aaxilaT 11 pa.ztuan110HHU.il aaxBaT • .' µ ..;.ueaoaoB)·nponeccoB lia.nerK11x H.ztpax 
np11: cpe,l!Hllx, sHeprm1x, npHro,n;aoro ,l!JIH a) itsyqeHllH xapaKTepHCTHK ocHoB- • 
mix BSBHMO)leiacTB11i1 u 6) B~miiieHHH B03MOJKHi:lx npoT11Bope.irntt nyKnon-:-· 

- LteSOHHOtt MO,liBJIH H.ztpa, yKa3UB8il~HX Ha H80C>XO,ltHMOCTI, paccuoTpeHHH B. fill- · 
-. ' ",. . . ' . . . - ; ·, . '.,. ; 

HOM BH.zte KBapK-rJIKJOHHblX CTeneHe,il CBOOO.ztN •. Ilpe.itnaraeTCH npoBe.zteHl18-SKC-
nepm,1eiiTOB,, KOTOpble noaBOJIHJIH 6u nonylil!TI> TaKy10 r,mqiopMBUllD. ' 

Haytrnan HOBH3H8 H npan11tiecitaH U8HHOCTI,. HOBbll.l ,liOCTlUlteHHeM HBJIHeT..;. 
CH p83HOCTOpOHHHH 'npOBepKa npaKTHlieCKOH neHHOCTH rHilOTeSN cy~eCTBOBa;.. 
HHll YHHBepcam,Horo oTKJIHKa H.ztpa np11 -ero BosCiyJK.iteHHH pas110·06pasHuM.H 
( aneKTpoHu~ p.-uesoii.u, npo~oau, .1t -MesoHu) HaneT8kll!UU4H (no,rnoniaeum.rn) 

2 ' 
\ 

I .. 

,~ 

qacT11na1rn cpe,ltHHX 3HeprHi1. Ha :ocHOB6 _ 11.HKPOCKOillll!eCKOro IlO,ltXO.ita YHHqlll
,UHPOBaHHblll. CIIOCOCiOM OilHCblB88TCH llfHpOKHH Kpyr H,lte.pHllX pea·KUHil H8 ner-:.: 

' KHX H.ztpax. 0CHOBNB8HCI, Ha 0Ilb1T8 HsyqeHHH Clonee ,ltOCTYil!fblX nponeccoB, 
11.U. CMOrJIH, ·6naro.zt8pH" aqi\{leKTHBHOIIY HCilOJII,~OBaHHKl CBOHCTBa YHHBepcan1,..;. 
Horo OTKJIHKB ~- npHcTynHT:& K pean11cT~11ecK,011.y aHan11sy pil:ztKiix 11 .Mano 11sy-
11emmx peaKUHit~ , / ~- . 

PaspaC5oTaH HOBblli ueTo.it n,ocTpoenHH aneueHTapnoiii a11.Iin11Ty,111,1. pa.zt11an11-
0HH0.ro saxBaT,a MIOOHO.B. MeTO.zt OCHOB8H Ha l!CllOJII,3QBaHl!l1 r11nciTesu O Be
JIHl!HHe · O.ztHOBpeueHmix· KOMMyTaTopoll TOKOB 11 ycnoB11iii coxpaaeHHH. cnaeiux 
TOKOB. Ilonyl!eHa H ,c yqe~ou . ~2...;aaimc11~0CTl1 cna'oux i;popuqiaKTOpOB, pewe-
Ha. CHCTeua ypaBH8HHi1 ,l!JIH pa,n;11an110HHNX qiopu(1JaKTOpOB,· BXO,llllull1X B 3Jl8:
M8HT8PHYIO aunJIHTY.ztY PMS. Ilony11eHHoe 1<an116poB011Ho..;.11HB8pHaHTHoe BblpaJKe-

.' 4 . • •• - • • 

HH8 ,liJIH au.nJIHTYAN YAOBJieTBOpHeT yCJIOBHllM coxpaHeHHH B8KTOpHoro.TOKa 
( CBT), 11acT11tIHoro coxpaHeHl!H aKc11an1,no.r~ TOKa ('lCAT). H B HHsweM· no
PH.ztKe cor'nacyeTCH C pesynI>T8TaMH Teopl1l1 B03My~eHHi1. Ha· OCHOBe paspa--
60T8HHOro Me:ro.zta nonyqaHN BNp~llt8Hl1H ,ltJIH 8MllJll1TY.lt 'PMS fi.ztp8Ml1 3tte H . 
12c. IlpH 3TOl4 H;ztpo paCCM8TPl1BaJIOC::I, K8K aneMeHTapHaH qaCTHna. ··-. 

· , Ilpe;zinolKeH HOBblH ueTOA .MO.itHqiHKaniiu 11Mnyn1,cnoro np110n11JKeHHH (~11) 
";ztnll .ltBYXCTyneHl!aTblX H.itepHUX -pa.ztH8Ul10HHl,IX. nponeccoB;' ·c llOMO[J(I,k) ypaBHe- • 
,HHHHenpepNBHOCTH H.ztepHoro 3Jl8KTPOMarHHTHOro TOK8 Y:zt88TCH .Bl,lp88l1TI,' 
cy_llleC:TBeHHYIO _qacT1, aunnHTY .l!U. Hsyqaeuoro pa,llHBUHOHHOro nponecca B . Tep:
u11Hax JiJIOTHOCTH 38pH.zt8. JlnH Hee l!CilOJil>30B8Hl18 HMllyJII>CHOrO npH6Jil1lK8HHH 
uoimo Cll>!TaTI, xopqmo onpBBAaHHblM~ Ilpe.ztJIOllteHH8ll 140,lillqJH~aniIB filf aqi\{leK-

- THBHN,11. _06paso11 BKJIKlll88T cy[J(eCTB8HHYkl 1!8CTI, nonpaBOK, CBH38HHblX C Me-:-' 
SOHH1,111.11 oCiueHHNMH TOKBMl!. - · - · 

.• · BbltlHCJieHU cneKTPN. JKeCTKHX qJ()TOHOB PMS B CTaH.zt8PTHOM 11 MO.lt;qJHUHPO-
fL · B8HH011. nO.ztxo.zte; noKaaaHo, · l!To npe:ztnol!eHHall ·Mo,ll11qi111tan11H CYlllilCTBeHHO, 

'•: 
I;_ 

i 

BJIHH8T ,Ha pesyJII>TaTbl pactieTa. IlpOBe.zteHHbli'! TeopeTl1lI8CKl1H 8H8Jll13 l!C.:, 
' ". ' '· ' . " .. . . ' "' ' . . ' '-... - ,. . ~ ,-

Il01lI,3QB8JICH, npH nnaHHPOB8HHl1 l1 HHTepnpeT,8Ul1H SKcnepHMeHTaJI:&HblX HCCJI8-
·'.zto11aHHlt, PMS. H.ztp8MH: 1~o H 40ca. ' , - ' ·. ',·._ . ' '' 

IlonyqeHN oneHKH Buxo.zta · i:ecTK,Hx qioToHoB PMS 11 oOnacT11_ cneKipa, 
lIY:BCTBHTeJibHOiii.•K BeJIHl!l1He wacc1,1 ml! MIOOHHoro Hei1TpHHO. I1pe.ztnoJ1:e1tu 

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

H;ztp8-IIHW8HH; y,n;06Hbl~ AJIH 3KcnepHMeHT8JII,HOrOHCCJI8,liOBaHHH 3qxll8KTOB 1 

. CBH38HHNX C B03HO_EHNM HeHyneB~II saaqeHHeM m11,..• , . , .. 
. Pagc110Tp8H nponecc . /J, - e KOHJ!8PCHH Ha -H,lipe , 160. ·. OnelieH. BKJI8,lt 
nepexoitoB c · Bos6~AeHueu H.ztpa · B noJU1yKJ. BepoHTHocT1, nponecca µ :+ e , .· 
HHT8HCHBHO esyqae~oro.B H8CTOHU1ee BpeMH B CBHSH C Bonpoco110B03MOlK-

• HOM HecoxpaHeHHH 'nenTC>HHNX llHCeJI B cna6Hx. Bsa'HMO.zte'ncTBHHX. • •· 
' . BoJII>mYII np8KTH1!8CKYKl ne.HHOCTI, MOryT npe;ztCT8BJIHTL p,aapae50TK8 KeT0-

~8 CBH88HH!iX K8HaJIOB AJIH sajial!H· paCC8HHHH 1C -M880HOB · a;1tp8MH .H ·ero npo..: 
rpaMMHSH pean11sa~11ti, nosBOJIHKlil!BH pacc110TpeTI> B .itBHH0.11 aa.itat1e 10~15 · 

'• .. - . ' . 
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CBH38HHJ:Jx' K8H81IOB~ AH81IOI'H'IlINM cno"coooM peamrnoB8fill n·porpaMMN )41IH 
/,,.. ,: .. ~ • ,• , j_ ' _• .f' ...... ,' • '..,. • ,r,-' •' •• 

• p8C'18T8 .a:JA)eKTIUJHNX .ceqeHIIJti pe8Kl.lllJIIJ \IiOTOPOlK,lt8HIIJH Ill/JOHOB H.llP8MIIJ: -
Anpo6ag11J~ mrncepTaIJ,lrn.' OcHOBHi.re- i.iaTep11Jani. A11JccepT8I.111J11J HeOAHOKpar

HO ,ltOK1I8,llNB8ll!IJCI,. H8. C8M11H8p8X Jla60p8T0p!IJ11 T80P6TIIJ'l8CKOH t{J,131/JKIIJ li ira..:: 
. 6opaTOp111/J H.ztepHbl; rtpo6neM 0Mm1,· Ha 38C8,lt8Hl!HX ce~I.11/JH no TeopeTIIJ'l8CKOti 
' .. ' . / ~ , . , ,. . . . ' 

. i!Jl/l311K6 ll ho qJ\13111(6 Hll3KIIJX :mepr!IJH Y'leHoro COB6T8 OiAHl1. E01.lblll8H qacTb· 
M8T8PIIJ8llOB .,llOH/18,ll~BanaCI, !{8 ceMIIJH8pax·-11HCT.11TyTa 'H.ztepHOli qJIIJ31/JKH qcAH 'B 
.PlK8lK6 ( qexocnOB8KHH) ,- MHCTIIJTyTa H,llepH~X IIJCC1!6.ltOB8HHti AH: cccp' B 'locirne' 
liHC~IIJTy'ra 'l.'eopeTlt'le'c:r<ot! qJIIJ3.11Kl1 AH YCCP B Kl1eBe ,' Hl1MHIP -MOCKOBCK'oro ro.'.. 

-cy,ztapcTBeHHOrO YHIIJBepCIIJT8T8, TeopeTH'l6CKOrO oTile;a UEPH B leHeBe 
( llJB8Hl.18PIIJH), •. llJBei;\l.lapCKOrO. 1/JHCT .11TYT8 H,lt6pHNX. l1CCll6,llOB8Hl1ti i B /PIIJJll/JreHe, 

. Ha C6Ml1Hapax QJIIJ311l!8CK.11X ~HCTIIJTYTOB YHl1BepcnTeTOB B U10p11Jxe ll Jioaamie 
(JllBe~uap11~). PH.it peaynbT8TOB 6i.n rtpe,liCTaBneH 1/J ,ll~noie'H H8<YH, Ylll, IX· 
11 X MelK.ztyHapo.ztnhlx 1<oawepeHI.111JHX no ,JJ11a1,rne. Bi.CoKnx aHep.r11l1, 11J · cTpyr<Type 
HAPB n UKJp11Jxe (I977); baHKyBepe (I979), Be-pcane (I98I) u reii~enr,'oepre 

.• - (1984 )~- Ha y ceM11Hape_ i•sireKTPOM8rHlt'l'HN6 B38l1MO'A8/-iCTBl1H np!IJ M8JINX l1 
cpe,iiHIIJX_aHeprrurx"(Mocirna; I98I),. ua Ylll" Me.t.ztyliapO.llHOM. Cl1Mn031/JyMe "Mex.a..:: 
Hl13Mhl .,H,llepHhlX· pe8Kl.llil~11 'crayccrnr'. r.a.P, '!978),1 na. h16llt.liYH8pO,ltHOM: C6MIIJH8pe . 
11 M630Hhl_ lil n"erKl16 H.ztpa" (Jiuon"i11.1e, qccP; 1981) If H8 ,llpyrl/JX ·KOH~ep-em111~x •. 

' '. ·, ' . '. .. ' ·t' " . H . ,, ·. . ' , • l ! 

. urnonax l1 COBeu\8Hl1_HX (AnywTa 1980, 3B6Hl1ropo,l{ 1981, Xapr,KOB !983 1/J .ztp.). 
' - ily6nl1K8ljlll1~ no peaynbT8T8M ,lll1CCepT81.1l11/J ony6Jil1KO.i38HO ·39 CT8Teli. 
3H8'll1T61lbH~ji .,'l8CTI, peayJJI,T8TOB .Bowna B o6aop~~5 ,II ,22 ,,23 ,25 ,_2_9/. . 

06·beM pa60TN; ,lluccepT81.1HH 'coCTOIIJT l13 BBe,ztelll1H 1 ce~ll I'H8B OCHOBHOro 
> ; • , • - , ,> • • ·••• C • • .' , ,,- .. i '• ' • • • 1 • •' •~ • " ; ~-

C O,zte pllt8Hl'JH,. 3_8!(JIIO'l6Hl1H, l1'¥8T8_M8Tl11Je91<oro ,l{0IlOJIH8HIIH;_ona CO.ztepJKl1T 
299 CTp8Hllll M·aurnuomicH_oro TeKCTa t 49 piiCYHKOB'/ 36 T861Il11.1 l1 cn11601L l.ll1-

Tl1pyeMol1 1IIIJT6paTypi. l13 254 H83B8Hl1ii. ' 
, . . - - , . -. ~ . \ --.:. ' ' ' 

CO,IiliP~AHVtE PAEOT~· 

Bo' BBe.gemm KP8TKO _lil31IOJK6H8 HOCT8HOBK8 ()!li!3l11I8CKOH .38,!\81IIIJ ll ,ll8110 
060CHOB8Hl18 8KTyanr,nocTl1' u· B8JKHOCTll 1/JCCiie.ziyeMhlX npo(i,11e1.1." 

, B · nepBolil rnirne~ aHalli13l1pyeTCH ·codToHnHe. coBpeMeHHb!X uccne.!!OBam1ti 
no p81\l18l.llil0HHOMY 38XB8Ty' ,_lt -M630HOB .(P3Il) C M6308TOMHOti op6l1Thl. 'n!iM'.'" 
CTBBneHU. nocne~Hl18 .ztOCTl1)i(eHllH ·IIJ'·no,zt'le_pKHYT8 B8lKHOCTb BKnaia pa6oT 'no ' -

. P3il ii noH.li!M8H11Je aeK.oTop~x wya,tia1.1eHT8[1bHhlX ~po6neM RAepaoli u 1,1eaoH11ep:..~ · 
nolil iliHal!Kl1 (iionpoc o ·aapH.zioBoli c0iAMeTp11Jll HABPHhlX cirn, npoBepKa npe.ztno~ 
noJKeHlilH o qacT11'IHOM coxpaaeH1rn aKc11Ja~r,uo-BeKTOJJHOro TOKa cna6oro naa11J-: 
.iio11elilc;Bl1fl) ~ llp1rne.1teHhl, apryM6HTN B nonr,ay ,uayqe_HIIJH Cnl/JH'..:11aocnimoBNX .· . 
Boaoyllt.lleHl'JH H.zte'p · c Hcnonr,ao.aaH11JeM P3H. · ·,· . ,, . . '. : _. · 

. · .B § 2 ·,ll8H o6aop qiOPM8Hlil3M8, IlJ)IIJMeHH6MOrO A1Ifl paC'leTa Cl16KTIJO.i3 
lK6CTl_rn~ r-KB8HTOB, CBHaa'1imi1x C P3II, 'npoBe,llBHO Mynr,T1m6n1,~oe pa~nollte
Hlile l1 onpe/4eneH .BNXO.zt (-KB8HTOB, , T~ e. Bemi'llilH8,: KOTopaa MOlKe T 6b1Tb .. 
C p8BH6H8 C :mcnepl1M6HT8~I,HUMIIJ ,ll8HHhl!Jl1. , ' ,_ ., 
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J{eTanr,aoMy~ aaanuay P3H ~,llpOM 160 nocBHll\e!I § 3. B" STOLi naparpaqie - · 
· Oll.11C8H crioco6 noc:TpoeHl'Jfl l1 H6KOTOphle CBOHCTB8 OOOJIO'lelJHNX '.1301IHOBNX 

\l?YHKJll1H OCHOBHoro COC;OHHl1H 160 ll c~-CTOHHHti KOH8'lH01'0 H.llP8 I~w B 
paMKax ' np-nh {; n = O ,f,2) KO!lqll/Jrypauiio11Horo npocTpaHCTBa; n~Kaaaao, 
'qTo yqeT KoppenHl!HH-·Tuna 2'(.J , B ocuoBHOM co'cTOHHmi 160 i1 11aii6onee , · ... 
B~lKHNX Ko11noaeHT Tuna· 3nw. npu nocTpoeauH BonHOB!lx· ~yui<1.1u.l1 coc-roHuHii' -~-- ...; ·- . ,. , .- ' - . - ' . . . , . ' 

0 , I , 2.,, T=Lno3B01IHeT nonytIHTb, Bnonlie · peanl1CTl1'l8CKYJO oueHKY · cneKT'."" ' 
pa ll BNXO.zta' H811J6onee llt6CTKl1~ Y-:KJ;8HTOB. B. TO lite 0..iipeM,~ yqeT ~mrn-KB8.zt'~, 
pynonbHNX ll036y~eHHlil (I+ t z+ t '3+; . T=I) 1 ll01IHOBhle '\l?YHKl.ll1l1. KOTOPhlX' no-. . 
CTpoeni. no. no:m101.1y .683li!CY' KOH(j/lilrypaulillil Tl1tl8 ·2fu . ' iaeT'· KOlllil'leCTBeH-· 

' ' ' • I • ••• • ·-.. ', ; -/ ' ' ~, • ~ : • ' '.,· : 

HO np8Bl11IbHOe Oill!C8Hll8 cpe,D;H6H 'l8CTi1 cneKTpa qDTOHOB l1 Il03B01IHeT 06'.Ii-
HCHlilTI> • 43% Buxo~a f::-KBBHTOB_~ 'I'aiz1.1 06paao11,' ilnepime i<on11qecTB_eHtto~ 
,nOK838HO; .· 'ITO npo1.1ecc P3ll_,:a nerKilX H,llp8X (A'~ 20) ··CBH38H C 'B036YlK.1l6Hl1;_,' 
I. . ·_. ' ' ' - . ·.- , .. '.·' ' . . . ,_ ., ,.• . ' ~ I' ' 

eM .ltBYX BeTBeH K01I1I6KTl1.i3HWC H.ztepHUX•'COCTOHHHH: Cillilll'.""A11nOnbHOH 'II CnHH-. 
KBa,11pynoni.Hott~ Pa~q~~- cneKTpOB HeliTpOH01i~ B~n11aJOll\llX: B ~eaynLTB,TEl ') . 
pacna,lla Ko11eqaoro H.ztpa 16 N no Kanany · · N - N+n -~ nonaocTI>JO no.it-

. , '' ' ' '·' , /, -

. Til6P.ztHJI~ cite naHH!llil BNBO)I, , . ·.. , . ·. , 

. ,:CB § .4 8HanJaHpyIDTCfl ,llB8 nap1.1uanr,HNX nepexo,1{8 ·npil P3JJ fl,llpOM ..I2c. 
3_TH nepexo.zti. CBH3aHi. c o6paaoBaHueJ.i. ocnoBnoro r+ u riepBoro' ,Boa6yueH-: 
Horo.2+ cocToni-iu~ H.ztpa 12n, KOTOp!le oqeHb qacTo .11ayqanuci. B 'H.ztepaoii · · 

1 

',,. qiua"itie ~ B ·• ncicne.zt§IOlllHX rnaB8X ·.MN .. Cli!CT6M8Tl1'leCKll 6y,llel.! . BC>3Bpa 1!18TbCH K 
. 3Tl1M np:iiiilepau. •IlOK8)!(8)4 t 'ITO . e,l{HHNU IlO,llXO.zt. K _ IIJ3y'ltJHl1IO p0,l{CTB8HHUX: "npo

ueccoB, n03B011H6T nony'l8TI, K01Ilil'16CTB8HHO npaBll1Ibl;!Ne· peay RbT8TN K8K B . 
• ." -• '\• . • . • -'' j• •• F' -•. • •• ; ' • 

'06nacr.1( Bl:.ICOK01I8JK8il(llX H.ltCpHUX COCTO.Hirnli, T8K 1,1· B o6naCTl1 CBH38Hilux' 
COCTOHHl1tl. ' .. ,,, . . . 

.1f'"r11aBe n npe~cTaBnea~ 'peaynI>Taw ,coB1.1e~T11oro aHalli-laa 
doc~ioHn.iia cnHH-.ztHnon~Horo peaoHaHca, .· o6ycnoBiie auux, aneKTpoiiarnlilTHUM, 

' cna6i.M l1 ,CIIJ1IbHl:.IM .B3811MO.ll6HCTBlilHMll; ' . '. ' ; .·.. .• . .. ' . . .. 

, B naparpawe ne_pBOM npoaH8lll13l1p0~8H8: ~;pyKTypa onepaTopoB·; OHHC~Ba-
KllllllX, neynpyroe pacce~Hl1e. aneKTpOHOB, . r-: -aaxBa·T_ lil p8,ztlil8Ul10HHNtt ·. JC - .· 

38XB8T, ,H nOK838H8 'ux TeCH8H ·CBH3I,'; ilpOJJ6,lt6HN KOHKpeTHt.e'-pacqeTN ,llHH ,\ ·-
. H.llep C A~l6 11 nepetiliClleHi.,'peaynbT8Tl:.I COBMeCTHO.I'O a"i1a1Ill38·3THX npouec;.;. . 
' COB ,ltJifl PH.ll·a ',llpyrttx .• fl.lltlP , P -060JiO'lKl1. nony'leHHN6 peay 1II,T8Tt.' Il03BOJIHIOT 

C.ztenaTb Bl:.IBO.ll. 0 Cyll\eCTBOB8Hlrn·ymuiepcani.~oro OTKJil1K_a Hl!BPHOH _CHCTB!ru 'B 
peBKl.lllHX' c_yMepeiiuot! nepe.ztatieit 11J!.lnynr,ca; Hec1.10Tpfl ua uamiii1,1e~li1H,l{llBll
.l!Y8llbHNX Be'coBUX \lJ8KTOpOB, B03Hli!K8I01Jll1X 'npn KOJllil'leCT.86HHOM onucaaim ' 
cnel.ll1tpll'l6CKHX 'peaK!ll!lil t rpocc-CTPYKTypa H.zte'p~oro ·oTKiiirna :·co'xpaHH6TCH, 
a rn a~e, niiiu 4,Jo pl.!llpyJOTCH. KaJKii.tt paa o.ztHl1Ml1 1/J TeUIIJ lite. KOHtlJn~ypauumm~ 
·:. ~ B § :2 npoBe,zten ~8C'l8T AHnepe~Ul18HI,HNX ce'l,~HHl ,ll}lfl ,JJ68K;Hl1 38JJH.lt0,- ' 
BOI'O 06.Mena (p,n) H8- ll,llp6 o •. llpli!Be.zteHN peaynbT8TN pacqeTOB 'Ceqe- · 
HHifJp;n). pe8K!ll/JH npli 'auepru~ Ep~I35 MaB ,lt1IH _nepeXO,l{OB C B036yllt,1leHH.:: 



l -...""'~ 

eM Hao:aeKTopm,1x ypo:sHett ~TPHUaTe nr,1101! tieTHOCTH B H.ztpe 16F-HaoCiap 
aHamfroB nepexo.l{oB, HaytieHHLix B peaK~H.fiX (:rc-,r ), (p.'-. ~) H ( e,e'J. 
IloKaaaHO, l!TO npe.ztCTaBneHHe ·OCi YHHBepcanr,HOM. OTKnHKe'.fi.l{pa .LIOllCeT CiUTI, . 
ycriew~o npHMeHeHo, He T01II>KO K aneKTpouarHHTHUia;, woTonrtoHHUM ·H cnaduia 
npoueccaM, paccirnTpeHHhlM BUWe, HO H R npoueccy, · BUSBaHHOMy, CH1Il>HUM 

BaaHMo.zteilcTBHeu~ · . · ... · ,, . 

.8 rnaBe lJl OilHCBH MeTo:zi CH.l!I>HOil CBll8H KaH81IOB, ~cnonr,ayew,dt B pa-~ 
CioTe itnH pactieToB ynpy_roro, Heynpyroro pacceHHHll H nepeaapli.ztKH 1C:. 
MeSOHOB.: Ha OCHOBe Teop1rn MHOrOKpaTHOrO pacceHHHll ronI>.ztCieprepa-BaTCO_:. 
Ha_ c :ricrrOJI1>aoBa.H.11eM .1iIMIIYJII,CHoro rrp.110JrIDJteHWI TIOJIY'ISHa rroTe~aJI1,Haa · '. . 
N.aTpHUa;rrpe~cTa:BJimllIIM co6oi1 o6o6UleHHe. orr'i'.1111ecKoro rroTe~aJia Ha 'c.rry.:. 
l!ail aa,n;a1lll crui:aaHHHX.KaHaJIOB.OII.11cruw 'I<icxo,IUIHe.!C-IzyKJIOHHHe .I{aHHble II 
BB8,J.{8HO rrpeo6paaoBamie OT CHCT8MU ue~Tpa M8CC:_IlliOH-HYltJIOH B CHqTer,iy 

1t-izwo, 06ecrre1I.11BaI<11188 IIpaBWU,Hl,18 CBOHCTBa CHMM8Tpill1 IIOJIY'l8HHOH MaTpllUbl 
IIOTe~aJiaj>aapa6oTaH MSTO.I{ pemeHWI B03HHK8l!Jlleii CHCT8Mbl CBJI3aHHHX HH
TerpaJI1,HHX ypaBHeHHH,KOTopblii CBO'AHTCR.K peryJIJip.113. smpa ypaBH8HRHll 
CBe:zteHHHJ CHCTeMhl nyTeM rayCCOBCKOro. HHTerpH,POBaHHll K, CHCTeMe . nHHeiilHLIX · , 
anre6pa11tiecKr1x ypaBH.eHHtt. Onr1caHa TaKlKe uo,11enr, ,11:ilyicHyKnoHiioro no.rno-,s • 
UleHHll ,ll1Ill. ~eHoMeHonorHtieCKOro OilHCBHHll HCTHHHOro nornOUl.eHHll IlHOHOB B' ·, 
npouecce pacceHHHH~ 

· .. B § 3 npe,llcTaBneHLI peaynI>TBThl pactieTOB .zt>;t~ejeHuiilairr,HJ.X cetieHHtt .. 
!npyroro pacceaHHH; 1C -MeaoHoB Ha nerKHX H.ztpax: He, 4He; 1.2c, 160, · 
4Mg. · PaccuaTpHBaeTCH . TBKllte ynpoU1eH~a1t· iloite 111, "on-'shell •L pacceaHHH·; 

noKaaaHo, tiTo .ztnH, aHeprHil BCinHaH . A.33-: peaoHaHca iao.zten1, uoJKeT cny
lltHTI> xopOWHM HHCTPYM8HTOK .ztirn npoBe.l{eHHH :ohJCTphlX nonyK011Hl!eCTB8HHUX 

- . - -

oueHOK Be11Hl!l!HLI cetieHHil. 
-B § 4 I1pHB6.zt8Hhl peaynI>TBTl:l pacqeTOB Heynpyroro' pacceHHHll . 1l -Me-

30HOB, Ha 12c; npHBO.ztHIJlero K o6paaoBBHHHJ 1,1aoBeKTopa1,1x cocToHHHii 
r+crs~r MaB)r12+(16.I'MaB), H3oCiap :,_ BHanorH-KOTOphlX CihlnH paCCMOTpe-: 
H.bl ii' rnaBe Io . . 1 

. . . • . , ... -

· ·,llanee npe.l{CTaB11ea.1i1 peaynr,TaTLI .l{l'IH ·.ztH~epeHUHanI>HhlX ceqeaiin Heyn
pyroro pacceHHHH Ha·~pax. s-d oCionotiKH, npHBO.ztllUlero K oCipaaoBaHHD 
KOJI1!6KTHBHLIX H.zte pHhlX 2+.: 4+ . COCTOllHHtt BpaU1aT6JII,HOro THna. l{aK cne.ztyeT 
HS Henocpe.ztcTBeirnor'o pactieTa H cpaBHeHHll c· peay11r,TaTai.i11 itpyrHx SBTO".". · 
poB, .ztJIH ycnewaoro aHanHaa H6.ztOCTaTOl!HO 3H8HHH iaexaHH3L!8 peaKUHH., Ko---
1IH'leCTB8HHO npaBHJII,HUe peayJII>TaTbl MOryT CiLITI> H .B 3TOM CJiy'l86 Il01IytieH~ 

• J!HWI, npH YCJIOBHH COBMeCTHoro aaaJIHaa· p0,1tCT1ieaimx, npoueccoi, KO TO pun 
noaBonHeT nonytIHTI> peanHcTHqecKHe ·a.ztepa.1i1e nepexo,llaue - nnoTaocTH •. >. 

. ·. IlpHBe.iteHu p~a-yJII>T~Tu pactieTa .)ll!Oii!Horo .. aapH.ztOBoro oCiMeHa. ( :rr•~ n"') 
~

6 
cnrqae .ztBaE.zthl-l,l30Ciap-aHaJIOr,OB~X nepex~.ztOB {18_0(.n:•, n~ )I8Ne ~- . . .._ 
Mg { sr•,,r- / 6si• ) •. IlOKaa~Ho,. l!TO 3HepreT11tieCKHtt;xo,ll C6'l6HHtt peaKUHM 
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nepea·ap1t.ztKH. Bnepe,ii, nonytieHHui( B aaweii iao.ztenr1, Y.ztHBHTenr,Ho xopowo 
- . • • . -. I • ' 

BOCilpOH3BO,l(HT_.ztaHHUe. Ha.zto OTMeTHTI>, qTQ H8 nonyKonaqeCTB8HHOM YPOBHe 
,l(OCTaTOl!HO TP'IHO BOCnpOH3BO,l(llTCH 0.l{HOBpeMeHHO aKcnepHMeHTaJII,HLie )laH-

' Hue .ztJIH ynpyi;-oro pacceHHHH. H .l{JIH peaKUHH ,11Boliaoi,i nepeaapH,zurn, OTJIHtia
IOUlHeca no BeJIH'IHHe aa mecTr, nopa.ztKoB: 

.. B rnaBe IY HanolKeH' qiopManHaM, npe.ztnoJKeHHLIH · .l{JIH -onHca~HH peaKUHH. 
(llOTopoli:.l{E!HHH. ~ :-MeaoHoB·H .npe:ztcTaBneHu peaynr,Taru pac11eTa. B cooT
BeTCTBHH c ocaoBHo» 11:zieett o coB1o1ecTHOM pacm,aoTpeHHH · pO.l{CTBeH~~x npo
ueccoB 61,1n_ npe,11nolKeH MeTo.U:, aHanorHtiHUii MeTO.ztY aHanHaa. mrnmwro pac- · 
ceHHHH, KOTOpLitt OCiCYllt.ztaJICH.B npe.zthl.11YUleil'rnaBEi~ 

', .·. . ' . . .. . - l . . 

·. IlpH IlOMOUlH ypaBHeHHll nHnnMaHa.:..lliBHHrepa ,11:!IH 'IlHOH-H.l{epHOH CHCTeMU 
. nonytie~o BhlpallteHHe .ztJIH aunnHTy.l{u qx:nci'po~.zteHHH nHOHOB Ha.· aTOMHhlX H.l{
pax B llH.zte CYMMl:l IlJIOCKOBOnHOBOH ,8Mil1IHTY.llll H HHTerpa111,Horo 'IJ!eHa, onr1-
cuBa10111ero MHOrOKpaTHOe nepepacceHHHe mrnHa ll __ KOHeqHQM. COCTOHHHH: ,-Aun..::: 
JIHTYAB.IDIOH-H.ztepHoro (yripyroro) pacceHHHH, nonytieHHaH B npe.l{u.zi;y.ueii. , 
rnaBe', HCilOJII,3J6TCH. B KBl!eCTBe .BXO.l{HOlL HH(l)OpMaUl!H npa IlOCTpoeHHH, 3TO
ro HHTerpanr,JJoro· tine Ha. KoHcT PYKUHH aun;HTY .zt~ npo.do.ztHTCH _cinHTii B. HM.:.. 

nynr,cHoM npe.ztcTaBneHHH~ tiTo -TeXHHqecKH aaaqHTeJII>HO ynpo1J1ae·T npeoCipa
·•· ao11aH11e :JC-HyKiloHHO~. awn~HTy.l{

1

LI. qx>TopoJK.zteHHH .B cHc-rewy ueHTpa Mace 
IlHOH-H/tpo;. . . . , . . . 
_ . B § 3 npe.l{cTaBneHii peaynI>TaTLI pacqeTa .ztH!W}e~eHu»aJII>Hux H HHTe- : • 

. · rp~m,HUX cetiefrnii_ npH 31:-qJOTOOCipa~OB~HH~ H~pOM I ._0 B K8Han~x:r" COOTBeT
CTBYIOUlHX CBll38HHhllilCQCTOllHHHM (0 ,I ,2 ;3) KOHel!HOro H.ztpa: 6N ·npH 
a~epr1u1x \";:;'.360 MaB. Ilpo.zte110'11cTp11poBaH1,1: ag_iqieKThl YtieTa woroKpaTHo~o 
nepepacceHHHH, w'epMH-.ztBHllteHHH HYKJIOHoB'· r1 BOCCTBHOBneHHH pe·nHTHBHCT...: · 

• • • • - -• , ' - • \ I 

CKOtt H rpa,llH8HTHOH HHBapHBHTHOCTH aMilJIHTYAlil ilOTOpOllC,l(eHHH.; .• 
B § 4 paCCMOTpeHhl navuHaJII>HLie nepeXO.ztbl/CBH3aHH~e c.·oCipaaoBaHHeM 

.ztBYX HHi:aitwHx yponHetl H.liP!l 12B .:. ypoBHeir+ it 2+, T=I. .Ha oc~~Be HMe-
10~erocH: .B··HaCTOll:iiee BpeMll 3KCnepHMeHT8JII,H.OrO MaTepr1ana H8 3TOT paa 
aiianHaHpyeTcH · npouecc qx>TopolK.zteHHH nHOHOB iuiairnx aaeprHil (EJC :S 50 MaB). 
IloKaaauo, qTo H~PH.ztY c paHee aa11etieHHhlMH o6HaaTenr,H~MH aneMeHTSMH 11e
xaar1aiaa !l>OTOPOlK.zteHHH CYIJleCTi!BHHYIO'ponr, npH HH3KHX aHeprHHX·MOJKeT Hr
paTI, HCTHHHoe norJI01I1eHHe. nHOHOB. ,l(aiKe: npocTcitl qieHoMeHonouq·ecKHtt yqeT _ 
3TOro 3W(l)ElKT8 Il08B01IHJI Cyl!leCTBeHHO ynytiWHTI, cornBCHe paccqHTBHHhlX :11 
8KCnepHMeHTa1!I,HUX aiP4ieK~HBHbl'x' cetieHHll., Ilpone.l{eHO cpa:eaeHHe "noliHoro" 
pactieTa, YliHTirnaio1I1er6 .pacnpocTp8H8HHe. IrnOHOB 11H8 oCiono•rne" H BH8 
aHepreTH'le·cKoil oCionotiKH, c ripocToil !'on-shell". 1,10.zteni,ro. · IlpHBe.l{eHu npH
iaepu KHHet.iaTr1qecx1,1x ycJio.BHti, npH KoTopux yqeT noBe.zteHHll -aMnnHTY.zthl Blie : 
3HepreTHlleCKOil OCiOJIOl!KH Il03BOJIHeT cy~eCTBeHHO npH6rirt3HTI, 'pactieTH~e ce..: 

' -- ,• . -. - ' . . . -

tieHHH K 3KcnepHMeHTaJII,HLIM .l{8HHhlU. 
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rnaBa Y nocBHIJ\6Ha nocTpoemuo ai.mm1Ty.Ilhl PMS npoTOHOM ( aneMeHTBP:- · 
. · '.• · ' :-·'.• · 3·· ... 12 s: ,· .... ·. · •,c ." • ---· 

.. HOH' 8MnJil-!Tj',llli) ll H,llp8Mll He ll c. ·' . ,· · . _ :: - : > 
. B § f:paCCM;TpeHU p~anntUiue '.MeTOAli noc~poe~.rn aneMeHTBPHOii aMnnn
Ty,llu: lieTO.Il Teo·p,m·ioaMYtll~Hnil~ keTo.zi Hl'la1toaHepreTl'lqec1tiix TeopeM ll: Me_: 
TO.Il,--B 1toTopo~:ncnoin,::iy10T·c.iI cBciticTBa.cnad~x xo~oB n Tait Haa1irnae1,1aH. • 
r11n0Teaa _Jll!H8HHOCTll. 'rrocne~Hl'lti MeTO,ll ll MeTO,llll Teopl!ll .B03Mj'ill6HHti' ll 
Hll3K03HepreTllqecKl1X TeopeM np,rnO,llllT K Cj'lil6CTBehHO paan11qHJ.M peaym,Ta
TaM.: _ Y1ta·a~ttN~njrnq11Hhl 3Toro pa~n~_qna · H oOcyJK,ZllleTcll ~9npoc. o'Heoelxo.iin~ 
MOCTll nepeCMOTpa BflpalKeiurn )lnH aneMBHT8JlHOil aMnJll!Tj',llN~·• . . 

:: B '§ 2 Hanarae TCH HOBblil M8TO.l( IlOCT poeHmi aMnJil!Tj',Zlbl. PaccMo'ipeHa 
CBH3I, Tpex npmiec'coB: Plil3' :Cle~pa,llH~Ul!OHHOro • ·,-r-?axBa~a -Ii !pOTOp;l!t,Zle
HHfl l}l-lOHa'~ Te_tt:iop . J.,,.:1 -a,ZlpOHHblH Ma_1'p,1tiHhlif an6!46HT;. BXO,llHlllHH B a~nnµ'."'. 
TY.IlY PMS - HMeeT BH.ll npeoelpaaoBaHnf! 1I>yp1,e xpoHonorHqecimro npoHaBe,lle.:. .. 
HHfl. 3JI8~TPOM8rHHTHOI'O 1,H · c_nadoro kA6J)HhlX TOKOB. Teiia.op_·j,.~ npe,zicTaB:.: .. 

. . ', - ~. . .', - ,. ~ , I' ... ' , ' ·., • .- ~, . ~ .. ' ~ 

neH B BH,Zle pa3JIOlKeHHll no 11adopy nopeHu~KOBapl1811TOB. HanaraH ycnoBllll 
, c oxpaHe llHH an:'eKTPOl.18I'HHTHO~O ,ll BEJKTOpHOro TOKOI{(CBT) i, q~cTiitmoro . • : .· --~ · 
coipaHelfiirfl aKCl-18lII,HOro· TOKa,. nonyqaeM ypaBH6HRH; CBH3biB8l011lH6. pa,Zlnau"il.:· . 
OHHu·e qiopM!pSKTO,Phl, l3XO,ZllllllHe. B paa~OiKeHHe . J/-4i , n_o KOBap~aHja~, C .• : .• •·· 
qiop~wa'1fropaMH BJ.Ille yKa88HHhlX pO,ZlCTBeHHh!X iJpOU8CCOB: •6eapa,zi,1a4HOHHOro· 

- C: • ' .-: < '· : O '• t .. ' • ·. ' _·. ', :- ; "~ • ,-

I!: -38X:B_aTa H tJ/OTOPOlK,lleHHH IlHOHOB. . . . ... 
, .: t cnyqae peaJ<Ul!H C. Tpei.rn' qacTiiuaun B KOHeqHoM cifoTOHiil1H HeTpHBH- . 

·a nI>Hoti· OKa.sa lI8CI>: 38,Zlaq~' 
0

BU]le~eHl1!lHe3aBHCHMhlX: nopeHu:.Ko~apH8~TOB.'. B 
§ '3 ,lla!OTC!l IlIJHMepu pellleH!-lll. STD~ aa,Zlaqu. _,.. . . . . . . . . . 

E' § 4 nocTpoeHa HOB~M Me;O,ZlOM ane'MeHTapHall aMillIHTy,lla_ PMS; :no'ny-: 
qeHHOO ~~hlpa~~Hlle aHaiiu'aHpyeicij H_ cpaBHHBaOTCll ·c peayiI>T8 TaM~ ;~pyrHx 

'. aBTOPOB. :, ,\.. . . 
.. . . Bj 5 paspa6oTaHHLlli Me_TOA npnMeHfleTCfl K noc;p~'eHHlO ll.ztepuoli.aMnnH
. Tj',Zlhl PMS~ .ll~ll ,STClrO .H,ZlpO. xapaKTepnay~TCll n1-1wI>, cnHHOM, H3ClCilM.HOM H·. . . . . •' / ," . .. ,.. . . .· .. .. . . '. ·. . . ; . . . . •. . . . .. ... . 

\qeTHOCTI>IO,. a BCll' HHqllpMaUHll O ero CTpyKType CO,lleplKl!TCfl:,,B COOTBOTCTBy-,-
. . .. · .\ ' '.· '. . . : ... , •'< ' .. 

IOIJl_llX cnadux H,ZlepHUX qx>pMrpaKTOpax. ,llnll paCCMOTpeHHhlX cnyqaeB Pl.iS H,llpa-· 
MR ~He ll ' 12c / S'.l'H' rpopi.irpaKTOJ)11 nonyqeu11 ~3-SKcnep.iMeHTBJii'llblX .z(a~H!,IX :no 

~- .:pacn~.ztY' p.- :::aax:BaTy ~•I 3116KTpoMarHHTHliM 'nepeXO,Zl8M B ll,llpax. B. no.~ 
cne.l(Heli 'qa,cT_H ~ s:nonyqeHhl .cne!CTpli qx>TOHOB, COOTB6TCTBY~~ue _ _!?M3_ npo-: 

. TOHOM, 3He H 1 C. B aaKnroqeliHe OTMe.qaeicH, qTo MOTO.Il "ll.llPO KaK ,3ne-. , 
MOHT8pHaff :qacT11uai1 B cny~ae' ABYXCTyneuqaTuic npoueccoll; R8KHM H~n!leT-· 
.CH H PMS, .ll;OIDK6H npllM6HllUCH niiwi, C cnpe,lleneHHOH • npe,llOCTOpOiKHOCTI,10, . 
TaK KaK a:Uec1,; KpoMe npo•rnx npoon·e1,1', B03Hn~aeT ~· TPY.IlHlitl Bonpoc o ' 
cnoc66e. yirnTa·- MHO.roq11cneHHi.X' npoMelKyToqHb!-JC" cocioamIH f!,llepuotL CHCT8Mh! ••.. ' 

· · B rnaBe··YI paccMoTpeuu o;·pau11~emia·, uaKna,1urn'aeiihle' ypaBHeHHe1.t'He- .< 
npephlBHOCTH. (YH) H,Zlepuoro aneKTPOMBrHIITHOro 'TOKa; Ha aMilJil!Ty.ziii ~BYX~ 
cTyneuqaiux pa.llH8UHOHHb!X npoueccoB. ·.· • · ·· ·.• ·, _. 
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•.· B §'In KaqecTBe-'BBe,lleHHH odcylK.ziaeTcH· CB!laauuaH .c ·YH MO.IlHlIJllKau,m· 

}_. 
i . /. 
H . , 

· Bhlp~:KeH11i-1 ina nonepequoro WoPMIJl8KTopa aneKTpJ.IqecKoro ~nna B cnyqae . .> 
IlpOCTOrO, 0,llHOCTyneHqaTOI'O ·IlPOl\eCca, KaHllM llBJJH8TCH piJCC6HHH8 ane!C-.... 
_i poHoB/ Ha npnMepax 11aoBeKTopuoro _H iiaocKanilpHoro qiopi.i~aKTopoB KBa.zi- · 
pynonI>HUX nepexo;i:(OB B 12c • (B03dj'iK,ll81-IH8, CO CTOHHllli . z+T=O ,4 ~44 :iJaB \( . 
z+T='1;16~I MaB) noRaaaHo, qTo ~J1qieKTU YHMoryT d1n1> ·qHc~eirno ,otieHI> ·. 
Ci01II,IlJHMH.· 1ilx yqeT Il03BOJIHn Bil8I)Bhl6 od1>HCHHTI>-~a6co'nroTtthle• iiemiim1iu npo- ' 

·Jion1,ublx • n '~bnepe qHux tlJOlJMrpaitTcipoi3,. uaon10Aa8Mble ua · a1tcnepnMeHTe ~- 0TMe7'.' · ~ · 
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.v · qeH ,1ipyroti npocToa · npouecc· - woTopacll!enneHHe ,lleilTepmi, i11e TaKiKfl di.no / 
. ;. ,~ ~ ', I 

OC>HapyiKeHO 3HaqHTenI>HOe B1IllllHll8 YH. : - , , · ' ' . . • , 
. . ·B;,§ 2 paCCMOTpeiia .MO,ZlH{!JJ.IKaunH HMnynI>Cm)~O npn6nHlK!ilH1il "B 'cnyqae '·, 
PMS.' STOT ripouecc '~oTnJ.Iqae-r.cii OT Buineykaaairnux (e; e'. ) H j·+ ~->:·n +f '..- ' · 
TeM, qTO::'B 'qiopMllPOBaHl!l'l a1.1nn11Ty.llli 'npl!Hl1M8KlT yqaCTHO .i:iaa· TOHa/- H • ·~ . 

,: 'BMeCTO. 0.l(HOI'O' onepaTopa aneKTpOMa~HHTHci:i{o ,TOKa· ~bl llMCeM'Xpo1fo_n_~r11qe::._ 
'_ CKOe npOH3B8.l(6Hll8 .IlBYX· onepaiopoB: aneKTpOMarHl-lTHOrO TO!(a n.' cnadoro •·. 

· , TOKa·. C~aqana ',llaeTCH lipaTKHH odsop· COBpeMeJiH~ro cci'cTOHHHfl_ ieop1fo' PMS · .. 
· , · ili(p.aMH n yKaab!BaeTCH mi· cy~eCTBOBaune · OTKPNThlx MecT· TeopnH;~npeziiiara:.. 

' - ·,, ,, '· - - • '.- • • 0 ' -~ •• ~ ·- •• • _. • • '.' ,- • • • • • - •• ,, • - •• ~ - • ' , .{ 

.:. 'eTCH HX· peUieHHe; ,Zlanee _B STOM naparpawe nonyqeHa MO,llHif,llUHPOdal!Hall ·, > 
wci pMa . raMHnI>TOHl!aHa.' PMS . ff,Zlp8Ml! 11 · npolle)le Ha .. era . He pen~THBHCTCKall · 'iie.ityK- ' .. 
·unll:··_ . ...,. · .. :.'-;_·, .·. ··'·· ·, .. ,·.· •. ·· ._.J ....... 

B .§. 3 MBTO;it MO;itml)HKaUl!H HMil,YJII>Cl!Oro · npH6i!lllK6HHH' OCHOBBHHblli ;-Hil_ ''. 
:npnM'etteHllll YH,. peanJ.IayeTCfl .tl cnyqae peaKL\Hll.ipOTOlJOJJt.zt'eHl!H IlllOHOB. flpe,ll:. 

.. :, CTBBJI(JH OKOH~aTenI>Hhlil B'nzi awfl)eKTHBHOrO :raM.J.I,nI>TOHl18H8 IlOC/IO lihlilOnH'eHl1H' 
. 'HepenllTH~HCTCKOi:l pe,llYKUlrn"•B cpopMe ,: y~OdHoW'',llnff· npo~e4eHUH ;it't>iiitpe TH!JX. < 
.• pacqeTOB~ .':' :•· .. '', . . ' ' \-'., 

.:~B rnaBe Yll npe.n;cTaBneHhl pesy11I>T8TH. pacqeTO.B,B paMKax HMiJyiII,CHOro"' 
npndmrnieHHll ''H8KOTO,phlX ·CJ1adhlx· npouecco'B ,Ha··, HAP8X, 'KOTOpue. npe.n;cTaBJilllOT 

·-··· HHTepec C<ToqKH apeun~ YCT8HOBJI8HHfl CTpyKTYPb! raMi!JiI>TOHH8Ha cnaelciro,., > 
; : B 38l1MOAOilCTBl!H. ~--· . . . • . . ' .• . ' . . . .. · .• 

. . . . .... ' . ~- ~ '' . .. . .... . , ,-~-,;. >, B §, I ,4aeTCff xapaKTepl!CTl!Ka COBpeM·eaH_oro C_OCTO!IHllH Teope'rnqecKHX 
. ;Hccne_.llOBaHJ.Iti no p8J(118UllOHIIOMy 'v:..aaxBaT'y.' b' .l(Byic ·~OCJ!6.l(j'IOUlllX napa-..... 
· ·rpawax npe,4cTaBneuhl MeTO,llllKa ,pacqe-:ra ·H peayirI>T8Thl .BblqJ.Ic1.1e1:1Hti cne1fr- , 

!JOB lK6CTKHX f:...KB8HTOB .B P!,13 H,Zlpa!.!H 160 H 40ca. ... . . ' . . 

B § 2 npHM6Hll6TCH CTaH.n;8pTHall-T60PHH '' HMriyJII,CHOro np116irnJKellllfl. B .· 
§ 3 pacqeT B6,ll8TCH _Ha OCHOBe ,1.10,l.llltfJUUllPOBairnoro raAi11n1>ToiI11aHa: PMS,· KO.:.. 
Topi.ti ,dun nonyqeu B irnaBe YI C IlOMOll!blO ypairneiinf! \ Henpepb!BHOCTH imJK-::1 

.· , Tpo111arHl1THOro TOKa B H.l\pax. PaCCl.!OTpeHU ,ZlBe \P~P!.lhl ihl,ZleneHHll· rpa~ueHT-
:~ • ,. ' • • '. ~ / ,.· - ' • •• -- ; _ • , ' - "·- , , -"-. • \ • -- ,' , ', ., ' ; 

0

1 

. HOH qaCTJI B6KTOp-nOT6HUHa_na H noKaaaHO, qTO ltX 11cnonI>30BaHne npr!BO.l(HT 
'K dnl!SKHJII ,peaynI>TaTaM. 113 Cp8BH8HHll pacqeTo:s/npone,lleHHhlX B ,p8MKax 
cTaH.l(SpTuoro H MO.Il.HqJJ.IUHp6BaHHoro 11Mnyn1>cHoro 'npHdnv.lKeli'n'il, BH.n;Ho; qT·o · 

) .- ,. '.' . - . . - ___ . l • : ,. ---, ,' ·' ' ·• . -• ' '. '':.... ~ , • 

·' · aqxpeKTUBHhltt yqeT M630HHhlX OdMeHHUX TOKOB; K l<OTOpOMY CBO,l.ll!TC!l HaUia 
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, MO;D.H(f}lmarurn l'!II, npHBOAHT K CYllle C.TBeHHOH pe;n,yKUHH paccqJ4T8HHOro BblXO-
jia r-KBBHTOB• B PM3. T~K.HM o6pa3 OM, B MHKpOCKOilHqeCKOM Iio;n,xo;n,e, OCHO- ·. 

•· BaHHOM Ha Bblql'JClieHHH H CyMMHPOBamrn napuuam,Hl:lX cneKTpOB, BilepBl:le no,-
. -J1yqeu1:1 peaym,TaThl, He npoTHBOpe,rnlllHe · oueuKaM, uali;n,eHHl:lM B paMKax qie- · 

HOMe·uonorH'l6CKOH MO;D.e ID!. , 

. § 4 IlO~BHilleH BOilpOCY O B03MOlKHOCTl,I' onpe;n,eJieHHH BeJIHql,IHbl MaCCbl MIO-,, 
ouuoro ue.l.iTpHHO mv · • IloKasauo, .qTo BblCOKOSHe'preT1,1qecKaH qacT1> · , • 

. .. ,.., - . ' 

.• cneKTpa q>OTOHOB. PM3 qyBCTBHT8lll>Ha K BeJIHql,IH8 m+-. . • O;n,HaKo STa. lKe 
qa.CTI> cneKTpa. Cl,IJII,HO saBHCHT OT B8Jll,lql1Hbl. nceB;n,oc~aJIHPH~ro q>OpMqiaKTO-: 

. pa <;Jr, 1
• llT~6u 1,1s6eJKaji, c.nHa·aHHhlX c sTm>&' H~ onpe,11e JieHHOCTetl, pac~MoT:.. 

peHl:l xapaKTepl1CTl4Kli1, cna.60 aaBHCHl:tl'le,.oT 9.,,' ~ B KaqecTBe T_aKOBl:lX pac
CMOTpeiu~ OTHOCHT~JI1>H1:1i1 Bhlxo;n, f.;.KBaH'JL~.~ >Nf_(k.)_=.~·(k:)/F;:. _1,1 Be-' 
n1,1q11aa r=fN1(k)dk. , r.14e l_~J _: N5 (k)dk·, .Ll.=2MsB, 
a ,Nt(k) ·- Bblql'.ICJieHHblH cneKTP y..'.'1rna~OB PM3.: . •. · ... , . 

B § 5. paccMoTpeu npouecc JJ-~e KOHBepc1,11,1 Ha ·HApe 160. KopoTKO · 
o6cyJK;n,aeTCH B03MOlKHOCTI> Toro, qio• 3aHOH coxpauemrn iienTOHHhlX q1,1ceJI He• 
HBlIH8TCH TOqfihJM. ECJIH STOT 38KOH ·;n,etlCTBHT8Jll>HO HapylllaeTCH, TO MOryT ' 
cyl1leCTB0BaT1> npouecc1,1 THna. fl'- ➔ eg\ ~ ➔ :,e, A (t<,e)A ": .. ··· •• Buq1,1c
JIHeTCH 0Taoc1,1 Teli1>HaH BepoHTHO~TL ~· ~ e KOHBepc1m 16o(f-A, e )1~o• .. 
C . y~eTOM B03MOllCHblX B03CiYJK,ll8HHil ·. H;D.PB (HeynpyrHe nepeXO;D.l:l} • )llIH 'pacqe- . 
,TOB B KaqecTBe ll8I,!TOHHOii MO)l8lll1 paCCMOTpeHa·-Mo)lelll> co cl.iewHBBHl,leM HeM-
TpHHO c, THJKelll:l.Ml1 HeMTpaJil>Hl:lMH, nenTOHaMH •. B KaqecTBe a;n,epHOH. MO;D.6JIH

0 

-

- o6oJioqeqHaH 'M0.li8lll> 'c'np-n~ KOppeJI~UHHMH ( 11 =O,I;2), MHOrOKpaTHO 
anpo61,1poBaHHBH B npe,llbl.ztYillHX rnaBax. IIp1,1ne,lleHu peayJI1>TaTbl ql'Jcneuiiux •· 
pacqeToB, · 11a KOTopux cne;n,yeT, -.. To ocHOBHol,t BKJia;n, B Heynpyr1,1l npouecc · 
;n,aJOT nepe XO)ll:l I COOTB8TCTBYIOilll'l8 B036YJK.l);8HHIO cnHH-,.;n,HIIOlll>HOro· H ,ii;1m~JII,.:. ' 
Horo H30~8KTOPHl:lX rHraHTCKHX pe30H8HCOB •. TIOK838HO, 'I.TO· OTHOlll8HHe ·

0

B6-: 
poHTHOCT8H Heynpyroro H .ynpyroro nepexo;n,oB COCT8BJIH8T ll 160, "'13%; .• 
T .e. nepexo,llbl c Boa6yi;n,eH11eM· H;n,pa no;n,anneHu np»MepHo: B 1 pas· ( l .- aa._ 
PH.l:t HAPB). TaKoll BblBO,ll cnpaB8.l);lll'IB H .illIH APYrHX-lleilTOHHl:lX Mo;n.eneli. 9TO 
CBH3BHO C T8M, ·q~o CKOpOCTl,I yupyroro H·Heynpyroro,nepeXO,llOB 06Hapyu-. 
BBJOT npH14epuo o;n,H~BKOBYJO ·saBHCID.IOCTL OT· nenTOHHOH Mo;n,en1,1 11 ee napa- · 
ueTpoB. 

-B MBTSMBTHqecKOM 4ononHeHHH IlOCTpOeH annapBT peJIHTHBHCTCKHX T8H~ 
30PHl:lX rapMOHHK B CJiyqae .llBYX nepeMeHHh!X. . .· .:. 

B §'I KopoTKo oCicyiK;n,aJOTCH .zi;ocTOHHCTBa qiopi.iari11s.1,1a Teusopailx rapMo-,. · 
mm H YK838Hbl paCiOTl:l, B KOTopwx' 6hlJIH IlOCTpoeHl:l pe1!llTH.Bl1CTCKl18 .T8H30P"." 
Hhle: rapMOHHKll Allff cnyqaa' O)lHOH nepeMElHHOH~ ~. . . . 

- B § 2. B;e,AeH HBCiop 8.liHHH'limX opTOrOH8lll>Hl:lX qelmpexMepHux· B8KTO
POB; no KOTOplillil _6y.zi;yT onpe.zi;ellllTl>CH npoeKUHH T8H30PHl:lX, IlOJieH. Iloi::Tp08H 
TeHaopuijJ.i 683llC_ BTOporq llOpH;n,Ka. · . , . . . . . . . 

·\: 
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B '§3 nocTpoeHH cqiepHqecK11e rapMOHl1KH, saB~CH~He o-r .n;Byx nepeMeu
umc; HX ql,ICJIO 6eCKOHeqao B8lIHKO. BBO.l);HTCll IlOHHTHe. H638BHCHMblX rapMO
HHK, KOTopHe Hen1>aH B1:1pasHT1> B Bn;n,e n11ueiiu1,1x KOM611aaunl1 ;n,pyr ;n,pyra co, 
CKBMPHhlMii' Kosqiqi111111eHTBM11, H npe;n,nara10Tci npaB11na nocTpoeHHH Hesairn7 
Cl1MOrO Ha6opa. ' . . . 

B § 4 )~8HO. onpe;zieneHH8 TeH30pHHx· cqieplilll8CKl1X rapMOHl,IK BTOporo. no
PHAK8 ;zinyx nepeMeHuux B cqi~p1,1qecKoM 6asuce. IlpHBe,lleHu 11x ocuoBHhle 
CBOHCTBB •. IIonylleHa qiopMyna ;n,nH onpe;n,ene_Hl1H lll{CJia uesaB11czi.imc Teusop- · 
HblX rapMOHl1K 1 ,llByx nepeMeHHhlXllPOH3BOlll>HOrO nopH;!!Ka. 

-- B § 5 nOK838HO, KBK Bl:lrJiflAliIT p83JIOllC8HH8 a;n,poiuior"o M8TPl1llHOro SJie
M8HT8 Jt'A -~MilJil1Ty;ziu PM3 no ua6opy Hesa!3HCHMblX p'eJIHTli~HCTCKl1X i-en- · 
aopHhlX rapl(OHl1K ;!!BYX nepeMeHHblX. 

B aaKJIJO'ISHHH isnoxeim "ocH oBHhle pas yn1>TBThl ;n,1,1ccepTaUHH. 

OCHOBHhlE PE3YJibTAThl .)!HCCEPT/UUU1; KOTOPhlE BhlABHI'AKJI'Cff ;uJlff 3All{l,!Thl: 
.I. Pe8Jil130B8H YHl1qJHUHPOB8HHHti IlOJ{XO;!l K Illl,IPOKOMY Kpyry 'H;n,epimx : 

npoueccoB, npoTeKBJOl!lHX np1,1, cpe;n.HHX sHeprimx c xapaKTepuoii y1,1epeHHoli / 
nepe;ziaqeff Hr.mym,ca. BuHBireHhl. 'yHHBepcian1>H1:1e qep-ru H;ziepuoro oTKJimta. B 
T8Kl1X np~ueccax~ HoKasa:ao,· ~? BXO;!!HBH HHq>OpMaJ~H ?"CTpyK~ype aaqaJ11>
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MElHHblX B cqiepHqecKoM H cnHpa~1>uo11 6aa11eax. 9TOT annapaT iicnon1>so:nancH · 
.l);lIH nOCTpcl6Hl1H d8311C8 H838BHCHMl:lX KOB8pH8HTOB B 3S;n,aqe PM3~ . 
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CBH38HHble C M630HHUMH 06M6HHb!MH TOK81HI •. I106Tp~eH1il pa60 1:me Bblp8JK6HHH . - . 
M0~11qJl1UJ.1POJJ8HHblX a.pqieKTHBHhlX raMl1JII,TOHl18HOB ,, ,Zl;fill PM3 11 ·:n<-qioTOpOllt,lle-
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Pea ynI>TaTu, · :eouiep.ume B AlWce pTamiKJ, · ony6Jil1KC>:eaHhl -B pa6 oTax: 
) , - •• - -• -~ • -·-, -- , '. ' • , ' • ' f /, ,. 

I. Alberi G., Gmitro M., Hambro, L~ Proton and electron _inelastfo · 
- - - -·-- - . · · · 12 - ·- ' -., · .-, -
scattering and the, shell model for _c.- Nucivo Cimento 1 1977; -
'v. 38.A,- p. 239.,-259. ,. . , · 

·• \ .,,. . • f. t 

2. Gmitro M., Tinkova E., Rimini A., Weber T.' Spreading of' the giant' 
· ·- • ,·. • ., ; 116 . . · - ·. -. : - . - ' · ,· 

. quadrupole ,resonanc:e in, o.-·Lettere Nuovo Cimento, 19~7, v. 20 1 

p;' 449--452. . . . . 

3. Er,ariizhyan R:A.'; GmH~o. M., Sakaev R.X.; Tosunja~ L.A; Towards 

a bett~r imderstanding of 1-60 ~~6iear' structur~: Muoii' ca;tlll''a and 
radiative ~ion capture' rea~tions • .:. Nucl. Ph;ys., j977•; v~ A290, 

0 

p; . 294-314. - -·· .. · - - . . . • . 

4. -'a~itro M. 1 •rinkova E., Rimini A. 1 Weber T. Positive parity giant 
multipole resonances in:. 160:- Czech; J. Phys.; 1979,' B29, p'.; 155-· 
. .:174. , . - . - - , . ; - . . -- . -
' ' .. - . - .... . ''. - .~ ... -· , ', ·. 4 

5. :I'MltTpO M •. , MeaoH.:..H;:(epHble B3811MO,lleilcTmiH np11 -cpe,llHHX 3Hepr,rnx. - -_ 
Jly6Ha, 0l1fi11, : 1978 • ..: 19 c.· ( Co06Ulel!l16/06'b6~. 111i":"T. Hl-!6 p. HCC.r.e ,ii.,: 
P5:-:Il303). . , · . -·- -.• . ·. - . - . ,_ .•_ 

6. I'MHTPO'M.,,CaKaeB P.A;, Tocymrn JI;A~, 3paMiitHH p;A. l1~yqea11e CTpyK- .. _ 
Typhl ;peaOH8HCHblX COCTOHHl1i1 H1-lP8 160 no 'npO.llYKT8M -peaKJJ,~£1 C Jr-Me::. 

; ·30H8Mli •11: MIOOH8Mlt • ..: '.Ily6H8,' ovum. •1978. - '13,. -c~ .. {IlpenpHHT/06~e,i.; ,-- . 
: , HH-T HJlep •. 11ccne.zi.: P2-H5II);, · ·· . · · · 

-,·,7. Eramz,hyanH:A., G~itro'ti., _;osunjan L;A • .'.whaf·ne;.,.:i.~drmationmay 

--=the coincidence spectra. of 't.he nuclear radiative pion capture pro.,.. -· 
vide? .;. J. Phys. G: Nucl. Phys., ·1978, v. :4, p;· L233:..L238. :_ 

8. Eramzhyan R~A.;. Gmitro M. ', Toaunjan; L.A. :on~-- a~d tw~.:.' nuc;l~on .. 

emissio; following the nuclear 'radiative ;i~~ ~aptu~e.- Cz~ch-~ J:-
Phy~., 1979/v. 829, -p. 370~10~ .. • . _ . 

9. TWI_Tpo M;i··oB'l.llH. HI!KOBB A~A~. Bepo~THOCTI, ·f{:e, ROHBepciu B peBKU}lH . 
16 , 6 + ' ', ', • ' I 

, O(f_,e') · 0 ~--:-HIP, 1979, i. 3g, c. 330-3~5~: . _ _ _ .- , ' . 
10. Gmitro_M., Mach R:,•coupled·channel method.for t,he:r.: - 4He·efastic 

- 1;1nd inelastic scattering.- Zeit~ ,Phys.; 19?9, v. A29o,· p. I'79-i83. 
11. Eramzhyan ri;A., Gmitro Al., 'Kisaener H~-R·. Lepton:.. and meson

i-nduced ·exch~ti~n in ~nuclei...' Dresden;- z:i'K( 1979.- ,p~ 8i.:.a9.' -

- (8-th Inte'rnat; Symp.1_1Nuclear Reaction Mechanisms"/Zf'K.,-382).) 
" . '/ • . - "-1 

12 
,.,,,.-..,,, 

-.\' 

', 

, "-

-, 

f 

,12. Gmitro M., Ovchinnik~-,:,~ A·.A. Elementary particle treatment_ of -the 
- radiative muon capture. 1: Method·~- Dubna,- JINR, 1979.- '16 p~ .-

-(Report/Joint Inst; }l'-:cL Hes.':· E2:.12639). -
13 ~ Gmitro M., Ovchinniko;:a A .A. Elementary JJaz;ticle, treatment of _-the.'', 

radiative muon capture. ,II. Bosop::.like .targets.c._12c and 1Po~ • .,. Dub

na, JINR, 1979.;.. 20 p.· (Report/Joint, Inst. N~cl.~Res.: E2~12fl40). 

14~-D~gotar Q;E~, E~a~zhyanR.A.;,GmitroM~; Kissener·H~.::R., Tinko-:-
- ·vii E.: M2 giaiit ;e~o~ance, in-,light ~uclei.- ::r. ,Phys. G: Nucl.Phys.,-. 

1979, v. s·/p. L22l-:-L226_. · , - ·- · · ,_. · · 

15. Eramzhyan R;A., Gmitro R., Kissencr .ll.-Ir, Giant· M2 and ·transver·

sai Elt resonances in ligh~ ,nuciei .... Nucl. Phys.;· 1980, ,v. A338' 
. ., . - _, .. . '. . . -

p. 436-450. _ . ·- --
' • ' ' • • ' '. •• f '. • .~ ". ,. - • -{ :· -. 

16. Gmitro M., Ovchinnikov~ A.A. Two variable relativistic ·tensor· 
harmonics:-, j; Math. Phys., 1982; v; 2i:f,: p: 310-314; . 

17. Gmitro M., Kamalov' ~~s-:, Mosk~lenko T: V., ·Eramzhya~· R.A. _Radia- _ 

.- 'tive mu~n capture on nu~lei. r,iicroscop'ic c~lculation for 
16

0 and-
1 40' _: -- .. -- ' - . - - . ; - . ,._ - - ' '. 

-. Ca.- Czech. J.--Phys., 1981 1 ,v •. _B31,·p. 499-510. _ 
18: .. 'amitro M.,_ Ov~hinnikova, A.A: On the construction 'ot;;independent 

Lorentz.:..covariants· for reac-tions withi three particles'- in the 

finaLstate .- Acta phyaica 'slova~a, 1981, -- V. 31, p. 23.,-28. ' 
19. Gmitro M~, Ovchinnikova A .A., Current ,divergen~es, ii'ion 'photo~ro

. duction arid radiative ~uon capture.- pucl~ Phys., 1981, • v. A356 1 
,,_ ,- • • ' I 

p. 323-344., 
20. Eramz~anR.A.,-Gmitro M., Kamaiov s.s.,.Micelmahher--G.v-.,

.Ri~ekJ.A m~t~~d to de:term1ne_the,muon-neutrino mas~--:- J. Phys~ 

'ci: Nucl. Physj, 1981,, v: 7, p. L231.,..L235. _ 
2L I'MHTpO M., )loroTapI, r.E:, K11ccettep r • .r..p·., CaKaeB P.A;, '8p8M)i(HH P.A. 

· · Pai11au110HHhltl aaxljaT nnottoB irer.lillMll H,llpm.h1 • .:: B ed.: t.iirnpoc:mom1qecK11e 
. pacqeThl CTpyHTYPhl H.n;pa: J.1 HA6Plll1X pe8Kl(i1il, . ' ' 

: '.'1Ha.u;-Bo ,;lilTllIDllta": Klli!inHe~, •1980, c.3-24.; • ·•.--

2 __ 2~,Gmitro, M:' Radi,ative muon capture."': Czech. 'J'. Phys;' 1982, v. _B32,. 

p. 168~17b. 
23; r~11Tpo Mf, 8patn,rnH p'; A. Heynpyfoe p~cceHHHe qaCTMIJ, cpe,l\lli!X ::mep

r11_il Ha !U(pa~ • .,..· B c6:: TPY1-lb!·Mei!tztYH8Jl,07-lHOll lllKOlibl 110 CTPYKType' Hl-l-. 
. pa ( AnyrnTa, l 4-25 anpe JIH, 1980 r; ) , 0lliill, ,ll4-8~385, )(y6Ha, · 1980, 
c.142'-167. - - -. ' · 

24·. Gmit~o _M. 
1 

Kvasil ·J. 1 i1ach R •. El~stic and ine-last,i·c ~cattering: 
- - · + . - 24 - - · . - - ·- -' · - --. -

,of.180 Mev,:n:-. on·_ Mg • .,.. Phys. Lett., 1982, v. 1138, p. 205:..208 • 
25.' I'MHTpoM., Kncceuep x.-P., TpHJonr,n., 8paM~CHII P.A.OcHOBHh!e uexa.:. 

I Hll3Mbi' PBl-lll~l(llOHHOI'_O 38Xll8T8 .JT~ -cM830HOB. - 81JAH ,- 1982 ,'·T. ~I3' ' 
: C • .. 1230-:1283 • -- -



26. Eramzhyan R~A., Gmitro·M,, ·Kamalov s.s~ ~ Mach R, Nuclear pion .. 

photoprod~ction'. a theory and the 160( g,JC+ )1~N (bound) ·example,
J, Phys, G: Nucl •. Phys,, 1983, v. 9; p, -605-61'9, - . . '. . 

27, Gmitro M,, Ovchinnikqya A .A, Eiementa~y-particle t•;eat~ent of' ~he 

radiative ~ucin capture in 12c.-_Nucl. Phys.' 1983, v. A39~~-
p. 503-514. 

28; Eramzhyan R,A,, Gmitro M,', Kamalov S.S. Pion photoproduction o:f':f' 
nuclei: a se~sitive teat of' the nuclear· tr~nsition.densitiea.- , 
Phys~ Lett., 1983, v. 128B, p, 37r:..374~ 

29~ rr.rnTpo M.; K1rnceiiep.X.-P., Tp10oni n;, SpaMJKHH P.A. Pa;iurnnuonmi1i1 
38XB8T • Jr--:-M880HOB ·H CilliH-li80Cil11HOBhl8 , B036YJK'A8HHH 8TOMHblX H'A8P, -. 
8l!Aff, 1983, T,· 14, C~, 773-834, . 

,30. Eramzhyan R,A:, Gndtro M~, K~\pov T.D., Kamalov s.s., Mach R~, 
Pion photoproduction and'radiative' pion capture on nuclei,.:. In: 

Proceedings of'. the workshop on Per~pectives' in nuclear physics at 
int~rmediate energies . (Trieste,•. 10-14 October 1983). 

31, rMliTpo· M. ~ KnacHn H~, OBtJHHHHKona A.A. noi.ioraeT ID! ypanneH11e ne-

· 32. 

.· npep11nnocT11 aneKTpowarnHTHoro TOKa JIY'lllle' noHHTi. pa'AHBI.\HOHHhle npo-:: 
necc1{na impax? -'- B c6.: BonpocH aTounon nayKH H TexHHKH. CepHll: 
061l(aa·H imepnaHqiHSHKa, Xap1,iton,I983, nHn •. 1(22), c~ 41-:-43. , ' . . . ' . 

ruHTpo M.' KaM.8JIOB c.c.' Max P.' CanOl!tHHKOB M_~r~ 8qiqieKTbl CXO'A8 
IlHOH8 C attepreTHl!8CKOihllOB8pXHOCTM B. ynpyrOM p8CC8llHH'4 Jr:..M880-
HOB,:.. .lly6na, OillUl/1983,· - 14 c. (IlpenpHHT/06:r,e'A~ HHCT •. ll'A8P, 
HCCJI8'A,: P4~83-:-403); H~, 1984, T, 40, B, I(7), c. ·l08;_II6, · .. 

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

I.,· . , 
33, Gmitro M., Ovchinnikova A;A, Radiative muon capture: Impulse· 

apprci::dmation and'the·,continuity:~quation.:.. Dubria, JINR, 1983,-
9 p, r(Report 1 J~int Inat.'Nucl.. Res.: E4;.;.83-446);· '; . 

::J4. Gmitro M,, Kvasil J. / Ovchinniko;a A .A; Conti~uity-equation 'con-·· 
· ~traint :f'or the radiative ~uon.'c~pture and.pion photoprod~ction, 

amplitude~- In:. Particles and Nuciei, 16-,th Interri~tfo,~al ,Conf'e
rence, Heidelberg,. 1984, · Abstract .A65 •. 

35. Gmitro.M., OvchinnikovaA~A., Teterev~ T,V. Radiative muon.cap.,. 
. ture on ·160 and 4?ca ·within a. modi:f'ied impulse ~pproximation.-

.In: · Particles and Nuclei, 10:,_th International Conference. Heidel- • 
. berg, 1984, Abstract A.66,· ·. . . 

36. Eramzhyan R;A., Gmitro M., Kamalov s.s;, Kaipciv ·r.D~, .Mach R. 
Pion photoproductioria~d inel~stic scattering in A•l2 nu'clei:: 

. T~ansitions· t'o thii lowest isovector·l~ and 2+ lev~ls~:,;_. Nucl, Phys, 
1~84, V:• A429,. pp~ 403_~28~ ·- . . . 

'\ 
,/ 

', ·'14 
-"'-,.,,~ 

. '' 

./ 

", 

37. I'MHTpo M., KaHnon T .,n., _PJKHSeK ii. AnanHs wopMqiaRTopon aneKTp11qe
CKux· nepeXO,llOB .B ,Jiel'KHX H,llpax C llCilOJI:b30B8!lll8M YP8BH8HHH nenpe
PlilBHOCTH 3JI8KTpOM8l'HRTHOl'O TOR8~- ]ly6H_a, OHliV!, 1984.- c. II (Co
OClU(8HH8/0c5'.b8'A, HHCT. H'A8P, uccne'A, P4-84-:-443). 

38, Christillin P., Gmitro M.; Radiative- muon capture 0;·160,..: Phys. · 

Lett., 1985, v. 150B; pp. so-52: . · · 
, 39. Gmitro M,, Kvasil J., Mach R. Pion elastic and inelastic· scatter-. 

. ing. on s-d shell nuclei in· the. Ll33-::r;eaonance .regi-~n.- Coupled 

channel analysis,.:. Phys. Rev.; 1985, .v. C31, pp~ p49-:1359~ 

'· 
1,, l 

·\ 

-· 

I 

-, ' 

,,Pyitoimc:& noc:Tynrura B ll3,ItaTeJII,CKllll OT.rt8JI' · 
12 mowi 1985 ro.rta: · · 

,\ 

JS. 


