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XoT!l SIIeKTpoMaraHTHoe asaHMoAeilcTBHe, BOo6me roaop11, aa ABa nop!lAKa cna6ee cunb

aoro, H3)"19HH9 nponeccoB C yqacTH9M q,OTOHOB II 8ApOHOB ( q,oTopOlKA9HHe, q,opMq,aKTOpbl H 

T,A,) Aa9T BSlKRYIO HHq,OpMallHIO O B3aHMOA9i!CTBllllX sneMeHTapBbIX 'laCTIIIl1 ITOCKOnbKY 60nb

W8ll IIHTeHCHBHOCTb ny'IKOB q,OTOBOB H sneKTPOBOB B ycKop11Ten11x ll03BOnlleT H3M9pl!Tb Ma-
~ 

llbl9 C9'19HH!l, nocTaTO'IHO HaIIOMHHTb1 'ITO nepBblil 6apHOHBbli! pe3oHaHC 6bm OTKpblT .B q,OTO• 

pOlKA9HHII, a nepBbii! M830HHl>lil pesoaaac B BYKIIOHHbIX q,opMq,aKTOpax. 4>oTOH-aApOHHb19 npo-

119CCbl MOlKHO 113yqaTb H C noMOlllblO IIY'IKOB SAPOBOB, ecn11 ·perllcTpHpOBaTb q,OTOHbl B KO-, 

H9'1HOM COCTOllBHH, nponecCbl ~ yqacTlleM q,OTOHOB 3aMeTHO pacmupl!IOT Kpyr l!Bneaui!, B 

KOTOpb!X npollBl!lleTCll CHnbH09 B3aHMOAei!CTBHe. 0AHaKo Anll TOro, 'IT06bl C HX IIOMOlllblO 

H3Y'l8Tb llHHaMIIKY cum,aoro B3allMOA9ilCTBHll, HylKRO_ YM9Tb Y'IHTbIBaTb B HHX BIIHllHHe sneK

TpoMarHHTHOro B3aHMOA9ilCTBHll, T,e. HYlKHa T90pHll TaKHX nponeccoB, 

Hsyqeaue s11eKTpoMarHHTHoro B3aHMOlleilcTBH!l aApOHOB HM9eT 6ollbW09 3Ha'l9HHe II C 

TO'IKII 3p9HH!l CHMM9TpHH CH1Il>Hb!X B3aHMOA9i!CTBHi!, CHMM9TpHll SU (8) AaeT aau6onee 

HHTepeCHbl9 H 6oraTbl9 Ilp9ACKa3aHHll KaK pas Anll .sneKTpoMarHHTHbIX CBOfiCTB aApOIIOB, 3KC

nepHM9HTam,aoe H3Y'l9HH9 KOTOpblX II03BOnHT nposepHTb CHMMeTpHIO H, B03MOlKHO, nony'IHTb 

CBeA9Hllll O BHyTpeaaen CTpyKType sneMeaTapHb!X qaCT1111, KOTopa!l npHBOAHT K CHMM9TpHH, 
.... ... . 

3TH BOilpOCbl paccMaTpHBSIOTC!l B nepBb!X Tpex rnasax AHCcepTa11m1; ·rAe 1) C 110-

MOlllblO AHCI18pCHOHHb!X COOTHOW8HHil IIOCTpoeaa T80pHll nponeccoB q,oTopolKAeHH!l npH HH3-

KHX saeprHSIX! SMnnHTYAbl q,oTOpOlKAeHH!l IIHOHOB Ha IIHOHaX H HrKnOHaX 11p11 saeprH!lX OT 

nopora AO nepaoro pesoaaaca ( BKn10qa11 pesoaaac) Bb1pa)Keau qepes nenH'IHHbl, xa_paKTepH

sy10mHe CHnbHbie B3aHMOAeilCTBHlli 2) C noMOlllbJO ae6011bworo 'IIICl!a q,eaoMeaonorH'leCKIIX 

KOHCTSHT B pesoHaHCHOM npH6nnlKeHHH ycTaaonneaa CB!l3b MelKny 6onbWIIM 'IHCIIOM q,oTOH-

8ApOHHblX II anpoa-anpoaablx nponeccoB npa HIISKHX H cpenanx aaepru11x; 3) ncxoA!l us Te

opH11 CIIMMeTpHH npencKa3aHbl sneKTpOMarHHTHb!e CBOHCTBS BeKTOpHblX Me30HOB, 3KCnepH

MeHTanbHa!l npoaepKa KOTOpblX HMeeT 6onbwoe aaaqeaae AII!l Teopnu; 4) npoAeMoHcTpnpo

aaaa nnOAOTBOpHO_CTb o6'beAHB0HH!l CIIMMeTpHH_ H_ AHCI!epcHOBHbIX COOTHOW9HHli: 3TO o6'beABHe

HHe ll03BOn11eT nony'IHTb B8IIH'IHBbl MarHHTHb!X MOMeHTOB npoTOHS H aei!Tpona, 6nH3KHe K 

3KCI1epHMeHT81lbHb1Mi 38TpoHyT BOI!poc O CBll3H CHMM9TpHll C llHHSMHKOi!: ,IIOKasaao, 'ITO 

P!IA npeACKa38HHfi CHMMeTpHH .Am! 6apHOHOB MOlK9T 6b!Tb 11011yqea ll3 AllCI!epcHOHHblX COOT

HOllI8HHfI. 
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0JlH8KO aneKTpOMarHHTHOe B38HMO)lel!cTBHe !IBl!!leTC!I He TOllbKO npo6Hb!M TOl!OM )lll!I 

H3y'leUH!I CHllbHblX B38HMO)lellcTBHll. 8 p!i)le !IBl!eHHII OHO Bb!CTynaeT HS nepBbll! nnaH H Bbl-

' JlBHraeT cnenmj,H'leCKHe npo6neMbl, CB!l38l!Hbl0 C ero )l8l!bHO)lel!cTBHeM D pen!ITHBHCTCKHM 

cne)lCTBHeM Jl8llbHO)lel!cTBH!I - B03MOlKHOCTbIO H3l!Y'l8HH!I ¢oTOHOB CKOllb yrOJlHO Manoi! auep

rnn. CB!l3811Hble C STHM nany'leHneM TPYIIHOCTH npHBOJlHllH K TOMY, 'ITO B Teopnn JlHcnep

CHOHHblX cooTHoweHnl! aneKTpoMarBHTHOe naanMo)lel!cTBHe paccMaTpnBanocb nnwb B HH3KHX 

nop>1)lK8X TeopHH B03Mymeanl!. MelKJly TeM,nonaoe BKl!IO'leane 81!8KTpoMarHHTHoro B38HMO)lel!

CTBD!I B TeopHIO )lncnepcnoHHblX COOTBOW0HHII (TeopDIO S -MaTpHllbl) npeJlCTSBll!IOT HHTe

pec KaK c, TO'lKH apeHH!I nocTpoeHn!I eJlHHOI! reopnn CHllbHoro D Sl!OKTPOMarBRTHoro Baan

MO)lel!cTBHII, TaK n Jlll!I p!!Jla npaKTD'lOCKHX BOnpocoB, aanpnMep, Jill!! nony'leHH!I acnMnTo

TD'lOCKHX COOTHOW0HHII M0lKJlY C8'l0HH!IMH 'lSCTHll H aHTB'lSCTD!l npn BblCOKDX SHeprB!IX C 

Y'l8TOM'8ll0KTpoMarHHTHOro B3aHMO)lel!CTBB!I. JlncnepCHOBHble COOTHOWOHBH B8lKHbl DB aneK

TpOJlHH8MHK8 KaK MeTOJl, He CB!l38HHblll C reopnel! B03MYl!l8HHII. 

TeopD!I JlHCnepcHOHHblX COOTHOWOHHII npH Y'l0T8 aneKTpOM81;'HDTHoro B38HMO)l8l!CTBH!I 

paccMaTpHB80TC!I B nocneJlHHX JlBYX rnanax, r)le: 1) 8118KTpoMarHBTH08 B38HMO)l811CTBD8 

BKllIO'l0HO B TeopHIO S -MaTpHltbl II pa3BDT MOTO)l l:tll!I OD~CaBB!I a¢¢eKTOB, Bb13BaHHblX 

M!lrKIIMH ¢oTOH8MD; C . DOMOl!lbIO STOro M0TO)la HO.l!)l8Hbl ua¢paxpaCHbl0 acllMllTOTIIKD MaTpll'l

HblX aneMeHTOB 11 ¢yHKn11l! fpnaa BO Bcex nop>1JlKax no e ; 2) c¢opMynnpoBaHbt JlHcnep

cnoHBble II acllMllTOTD'l8CKH0 COOTBOWOHHH npn y'leTe 8ll8KTpoMarHHTHOrO' B38HMO)lel!cTBB!I. 

TaKHM o6paaoM, B pa6oTe paccMaTpDBSIOTC!I <lioToH-a)lpOBHblO nponeccbl npn HB3KHX, 

cpOJlHHX II Bb!COKHX aaeprnnx, a TaKlKO a¢¢eKTbt, Bbl3B8HHbl8 MHrKHMR ¢QTOH8MD. C M8TO

JlH'l0CKOil: TO'lKII apeHHH DX o6'b8)lHH!l8T TO o6CTO!IT8llbCTBO, 'ITO TeopR!I B03Mymeunil: Jlll!I 

BHX He npHMOHHMa, B pa6oTe ucnon&ayeTC!I_MeTO)l JlHCnepCHOHBblX cooTHOWODHll. PeayllbTa

Tbl cpaBHHBaIOTCH C SKcnepHMOHTal!bHb!MH )laHHblMD, 

Pa6oTa COCTOHT H3 ll!ITH rnaB H JlBYX M8T8M8TR'l8CKHX Jl06aBneunl!. 

Iii A 

Jt 

B 1 rnaBe paccMaTpHBaeTC!I TeopH!I ¢oTOPOlKJl8BHB llHOHOB Ba nnouax 

yir ➔ "" ( 1) 

B o~naCTH SHeprHII ..;-;; ~ 800 Man H pallH81tHOHHbl8 pacna)lbl BOKTOpHblX M830HOB V ➔ Py . 

C TO'lKH 3p8HHH np8JlCT8Bll0HH!I MaH)lellbCTaMa n~necc ( 1) !1Bl!H8TCH npocTeil:WHM nponec

COM ¢oTopolK)leHH!I, llOCKOllbKY B HeM Y'lSCTBYIOT C8Mbl8 nerKH8 a)lpOHbl. On CBH38H C ¢OTO• 

POlKJl8HHeM llHOHOB Ha HYKllOHSX yN ➔ irN , C JlBOIIBblM ¢oTopolK)leHHeM yN ➔ ,r,rN , paJlna-

llHOHHblM paCC8!1HH8M ,rN ➔ y,rN n JlpyrHMH nponeccaMH., Hay'leHne paJlHS!lHOHHoro 

paccenHH!I, n H3Bll0'l0HHe·na nero SKcnepHMeHTSllbHOI! HH¢QpM81tHH O nponecce (1) 6bll!O 
/54/ . 

He)laBHO npoBe)leBo B na6opaTopHH !l)lepHb!X npo6neM OH.HH • 
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.B o6nac:TH p -Meaoaaoro peaoaaaca B. npo~ecce, (1) ¢,o'toa H nHoH .o6paayJOT p 

M830H, XOTOpbill 38~8M pacn11.t1a8TCll Ha ABB_ IIH0Ha, H ero C8'18HH8 MOJKIIO Bbip83HTb '18p83 

11IHpHHb; pacnaAOB p .. mr H p .. ,ry • IlepBall H3 HHlt ltopomo H3B8CTHa, BT0pall )1{8 npen-

CX83b!B88TCll yHHTapaoll CHMM8TpHell, noaT0My H3Y'l8HH8 nponecca ( 1 )· Dp8ACTaBnlleT HHTepec 

H C TO'IXH 3p8HHll CHMM8TpHHo 

J1HTepeCHb18 yK838HHll 0 Hp0Il8CC8 .( 1) A88T H o6hl'IH8ll T80pHH B03MYW8HHl!o n106asr ero 

ADarpaMMa A0n)KH8 coriep)K8Tb 6apnoH-aHTD6apHOllHYJO ne'rli10. 3TO yxa3b1Ba8T HS TO, 'ITO 

nponecc, (]) CBll38H C Tl!)K8nbIMD npoMe)KyT0'IHblMH C0CT0llHBllMH, T.e •. C nponeccaMH Hll Ma

nhllt paccT0llHHlllto 8 T80pDH B03MymeHHII Anll ero onacaHHH H8 HyJKII0 BB0AHTb H0Bbllt X0HC

TaHT (B oTnD'IH8 OT HH0H-IlH0HHoro paccellHHll). 

/55/ 
OTM8THM eme cne11y10mee 06cTosrTen1,cTBo. B aenaBHHlt axcnepHM8HTax B KaM6pHA)K8 

p -M830HHbIII IIHK B AB0IIHOM ,POTOpO)KA8HHH 61,m o6aapy)K8H npH _aaeprim, KOTOpaH M8Hb-

me M8CCbl p -M830Ha. Ha npHMepe. nponecca • ( I) M0)Kll0 npocneAHTb B03M0)KHbIII M8lta-

HH3M 3T0ro · CABHra. 

Ero aayqeane HHTepecao a c MeTOAH'lecxoll TO~H apeaa11. nn11 aero M0)KH0 nony'IHTb 

T0'IH08 o6mee p811I~HHe• AHCilepCHOHHoro ypaBH8HHH H UpOCil8AHTb OC068HHOCTH, CBOIICTB8HHbI8_ 

AHCII8pCH0HHOII T80pDH 6onee cnO)KHbilt 1IpOit8CCOB ,POT0p0)KA8.imll. B. '18CTH0CTll'.0 Ha ero npu·

M8p8 M0l!<Ho yBnAeTb, aacxon1,xo pemeaHe AHcnepcnoaaoro ypaBH8HHll ycT0ll'IHBo K Man1>1M 

H3M8H8HHllM q,aa paccellHHll, 38A11B88MbIM H3 axcnepHM8HTa. 
/ 

Ilponecc ( I) C H0M0lllbJO AHcnepCHOHHbilt C0OTH011I8HHII BII8pBb18 6bln paCCMOTp8ll rypAaHOM H 
/8/ .. 

MapT3HOM • Cno)KHOCTb nony'leHHOro' ypaBH8HHH H npeae6pe)K8HH8 BblC0K03HepreTH'l8CKDMD 

BKilllAllMD COCT8Bnl!IOT OCH0BHb18 H8A0CT3TKH Hlt pa60Tblo B AaHH0II pa6oTe Anll llMIInHTYAbI nponec-. \ . 

ca ( 1) aallAeHo o6mee TO'IHOe peme.ime Ancnepcuoaaoro ypaBH8HHH c y'l~TOM BbICoKoaa~preTH'le -

C,KHlt BKilllA0B, pacCM0Tp8Hbl. CBOHCTBa aToro pemeHHH, a ·;.,;_K)K8 ero CBll3b C p~3nH'IHbIMH ,PH• 

3H'l8CKHMH Hp0il8CCllMHo 

nocne paCCM0Tp8HHH·XHH8MllTHKH nponecca (1) (§ 2) ycTaH8BnHBa8TCll ero CBl!3b C 

mHpHHoll pacnana p .. ,ry H A88TCll o6aop AllHHbllt 06 3TOII 11IHpHH8 ( § 3). BHAHO, 'ITO axe-

nepHM8HT8nbHbI8 A8HHbI8 o· pacnaA8 'p ~ ,ry 811l8 0'18llb H8T0'IHblo Me)KAy TeM, HM8JOT-

/9/ 
Cl! npl!Mb18 H3M8p8HHll pacnana cu ➔ IT)' , noaToMy nanee ( §4) paccMaTpHB88TCll CBll3b 

o6onlt pacnanoa, K0'l'0pall M0)1{8T 6b!Tb nony'18llll C II0M0lllbJO YHHTapaoli CHMM8TpDH. noxa-
. . /5/ 

38H0 'ITO B Clt8M8 SU (3) -CHMM8TpDH • 6naronapll C0ltp8H8HHJO G -'18TH0CTH, mH-

pHHbI BC8X Pll.tlll8IlH0HHbllt pacnanoa A8Bl!TH B~KTOpllbllt M830H0B Bbip8)1{8IOTCll nHmlo '18p83 

AB8 K0llCT81lTbio 8TH peay~bT8Tbl !IpH OAH0M 1Ip8AII0n0)K81lHH O T0M 1 'ITO r( cp ➔ Wy) • 0 1 

npaKTD'I8CKD nepelt0AllT B peaynbT8Tbl CDMM8TpHH SU (8). B Clt8M8 SU (8)-cnMM8T-
/8/ . 

pDH H8 T0ilbK0 ace pannanH0HHbI8 pacnaAbI B8KT0pHbilt M830H0B, DO H Hlt MarHHTHbl8 MO-
' . IV 

M8HTbI Bb1p8)1{8Hbl 'I8p83 0AHY K0HCTaHTy, K0Topa11 C Il0M0lllbJO Clt8Mbl pa60Tbl Bbipa)KlleT-

Cll '18p83 MarHHTHbIII M0M8HT !Ip0T0Ha. 3Ta Clt8Ma, B K0T0poli onepaTop MarHHTHoro M0M8H• 
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Ta CBll3blB88TCB C _reaepaTopoM rpynnbl, 9KBHBaneHTHa _MonenH KBapK0B H noaaonaeT npen

CK838Tb Bee WHpHHbl pa.llHSllH0HHblX pacnanoB H MarHHTHble M0M8HTbl B8KT0pHb1X M830H0I). 

ilm1 HaMepeuHoro .pacnana "' ➔ rry 3To npencKaaaaue xopomo cornacyeTCn c aKcnep11MeH

T0M. PeaynbTBTbl § 4 cornacyroTCB C peaynbTSTSMII IIO.II06HblX paC'l'.8T0B, Bbln0nH8HHblX He-

38BHCHM0 npyrHMH aBT0pSMII, 

TaKHM o6paaoM, ya~Tapuan 'CHMMeTpHa npencK~3blBaeT ~e'l'.ea11e nponecca ( 1) a· TO'IKe 

p -M830H~Or~ p830Bll~Ca.· I.fa 9KCll8pHM8HT8 na6opaTopllll SI.118pHblX npo6n&M .0IU1!/S4/ 

6btno nony'leHo aTo )1{8 ce'l'.eaue a6nH3H nopora. '1To6bl canaaTb o6a aua'l'.eHHB c&'l'.eau, aylK

uo 3H8Tb aMnnllTYAY nponecca Kall ,j,ymtllHIO saeprllH. 3Ta AIIH8MB'l8CK8B 38.118'18 pema&TCB 

B §§ 5-8. 

' /8/ B § 5, HCX0AB 113 CTporo .II0K83aHHoro 0.IIH0Mepu~ro nucnepcaoaaoro C00TH0W8HRB 

B aa6n10.11aeMoll o6nacTH1 c,J,opMynnpoaauo ypaaueane nnsi aMMRTYAbl B o6nacTR aaeprnll OT 

nopora AO p ·-M830HHOro p830H8HC8• Cn1maHH08· IlpB 9TOM llpB6nRlK8.Bll8 M0JICII0 H83BaTb 

p830H8HCHbtM: Mb! BBHblM o6pa30M Y'IBTblB88M ABYX'ISCTB'IH.08 npoM&lKYTO'IH08 C0CT0lllme, 

HM8IOIIl88 peaoaaac, a BKilSAbl BC8X• npyrnx COCTOBHBII (B 'ASHHOM cny'la& BblCOK09H8pr&TB

'18CKH8)' cna6o M8Hll!O!IIR8CSI B . UHTepecy10mell aac o6nacTR, annp0KCRMBpyeM K0HCTSHToll. 

B § 6 C noMOWblO TeopHH aaanHTB'l8CKRX ,j,yHKHHII Hallneao o6mee peweane 3TOro ypaBH8HRB. 

Oao coneplKUT numb onna RHTerpan, KoTOpblll ner110 . M0lKeT 6!>1Tb Bbl'l'.Rcnea, ecnn aanaaa 

,j,aaa ITIT-- pacceBHHB, R ·aaBHCHT OT ABYX K0HCTa~T: K0HCTSHTbl BblC0K09R8preTH'l8CK0ro 

BKnana H np0H3BOilbH0II K0HCTaHTbl RHT8rJ>HP0B8HRB. B § 7 paccMoTp8Hbl .IIBII '1'.SCTHblX peme

HRB, KS)K.1108 R3 KOTOpb!X COA8P)KRT nHWb onay H8R3B8CTHYIO K0HCTSHTy. O.IIHO H3 HHX (ua

K09H8preTH'l8CKRII BapuaaT) C00TB8TCTBy8T Y'l_8Ty IlBWb_ TOIi '18CTR BblCOK09HepreTH'l8CKOro 

BKnana, 110Topau HMeeT 6nnmallwue oco6eaaocTH no nepe.11aaa0My RMnyn&cy. Oao xapa11Tep

ao nnn nponeccoB ,POTOp0)1{.118HBB, B K0T0pblX B38BMOA8IICTBB8 HS M8Ilb1X paCCT0BHBBX aecy

lil8CTB8HH0. npyroe (Bb1COK09H8preTR'l8CKRII BapBSHT) COOTB8TCTBY8T onpeneneHH0MY Tpe6o

B811:RIO enuacTB8HH0CTB peweHBB nncnepcuoaaoro ypaBHeHHll. Oao xapa11TepnayeTcn 6onbmoll 

0TH0CHT8IlbH0II pOilblO BblCOK09H8preTB'l8CK0ro BKnana B SIBHblM o6pa30M MQ)K8T YA0Bil8TB0-

pBTb T8M YK838HHSIM TeopBB B03Mymeanll, 0 K0T0pblX r:_oaopunocb Bb!We. _O6a pemeHHB no-

pa3HOMy B8.IIYT ce6u npn BblKnIO'l8HHB ITIT -B3aHM0A8IICTBHB. B § 8 Hallnea BBHblll BB.II B 

nocTp08Hbl rpa,j,HKR aMnnBTYAbl ,j,oTOpO)K.118HHB B o60BX BapBaHTSX nnll '!8Tbtpex p831JB'IHblX 

P -q,aa ITIT -paCC8llHHH, C0OTB8TCTBYIOIIIBX . aKcnepBM8HT8nbHblM 3H8'18HHl'IM nano-

)1{8HBl'I B WHpHHbl p830H8HCa. 3TO naeT B03MQ)KH0CTb BblAenUTb peaynbTSTbl, K0T0pb18 cna-

6q aaaucHT oT aeuaaecTHhtX neTanell noaeneaaa q,aabl, a T/lK)Ke npocnenBTb, ·aacxon&Ko ai.t

nnHTYAa ,POTOpO)Kll8HHl'I yCTOll'IIIBS np11 pa;nB'IHblX H3M8H8HHBX ,j,aabl pacceHHIIH. Ce'1'.8HH8 

,j,oTopO)K.118HBB B HB3K09HepreTB'l8CK0M BapB8HT8 BM88T p -M830HHblll HBK HpB M8HbW811 

9H8prHH, '18M B city~ae pacc8HHBH. TTono6HbIII ABll8MB'l8CXBII M8X8HB3M M0r 61d Bbl3B8Tb 
• /55/ • .. 

CABBr p -M830HH0ro nuKa B B AB0IIH0M _,j,oTOpO)K.118HBB aa ayxnoaax- (noc11on&11y 

9T0T nponecc MQ)KHQ CB8CTH K ,POTOp0)1{.118HBIO nB0H0B aa CKans:tpaoll '18CTHll8; K0TOpoe anon-
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Re llO.!l~OllO nponeccy ( 1)) • 3TOT M8X8l!H3M OOJia.[laeT XapaitTepllolt OC008lll!OCTbIO ( (!,m3~CTb 

ceqeJlHR 1t Rynro B Re1t0Topolt To~e Bwme p -Me30HHoro nn1ta, ,opneRTHpOBO'lllo B oonac-

TJl.018 - 1 rsB), .ltOTOpall, lt8K 118.[laBllO BWllCl!HlIOCb1 no-BB.!lllMOMY,RaOlIIO.[l88TCSI B 8Jtcnepll

/55,2/ 
M8l!T8 •. 

Jlllll caMoro lK8 nponecca (1) B ll8CTOl!Ill88 Bp8Mll 6onee npe.[lnO'ITHT8lI8ll BbIC0lt03ll8p

reTJl'l8CKll'.lt Bapll8l!T, Ecmi HCXO.[lHTb H3 C8'18BJIH y nopora,. nony'lelllloro.B naoopaTOPHll 

., /54/ . ( 
ll.[18pllb1X npouneM OHSlH O TO .[lllll r ( p ➔ "Y) OH .!l88T nocne ycpe.[1B8HHH no BC8M pac-

C'MOTP8llllb1M cjla3aM) 0,2 : 1 MsB, 'ITO ll8 npOTHBOp8'1BT YHl!TapRolt CHMM8TPB!l'.o Ce'18Blle 

cjloTopOll(Jl8l!Bll _B 8TOM cnyqae B8.[l8T C80H CBOeoopa3RO: B oonaCTB 

ca OHO HM88T ByneBolt MllllHMyM. 

p -Meaonaoro peaoaaa-

F -BOlillbl H C.[l8ll8lla npoB8pKa HCXO.[llloro npennolIO)K8l!HB 0 

TOM, 'ITO B paccMaTpBBaeMoll oonacn .[l0CT8TO'IHO Y'l8CTb numb p -BonRy. B ·o 10 coopa.;,. 

llbl BbIIIO.!lbl: 1) Hl!Tepecno ObllIO Obi YTO'lllBTb .[l8Hllbl8 no pacnpeneneanro llHOllOB B .[lBOllllOM 

cjloTO_p0ll(Jl8HllH B OOlI8CTII BX Bl!BapBaBTBOlt MSCCl,l 0,8-1 ra~. rne paCCMOTp8HBWll M8X8HB3M 

· /55.~ 
C.[lBBra p -M830HHOro nHKa naeT Hynenolt MIIBBMYM, no-BH.[lllMOMY I na!>lIIO.[la8Mblll !I , 

ll T8ltll{8 npoaaannaBpOB8Tb .!lpyrne B03MOlKllb18 ·).j&X8HH3Mbl C.[lBHra p -_p830Hanca; 

2) 0'1811'.1, HHT8p8Cll0 nony'IBTb HOBbl9 81tcnepBM8l!T8libllbl8 CB8.[l8HBB_· 0 nponecce ( 1) 1 Hanpll

Mep,113 .[laBBHX no ABOllHOMY cjloTopolK.!lel!HIO C llOMOillblO 8KCTpanOlIHI(BB _tly-noy; 8TO 1103 -

BOMIIO obi npoBepJITL 1111aaMB'l8CKy10 1tapTHHY nponecca, B '18CTHocTH, pom. B3aHMO.!leltcTBllll 
I ./10/ 

~a ManbIX paCCTOlll!HllX, npoBepllTb npBM8BllMOCTb A-'18TH~CTB K '18Tblp8X'l8CTB'IHOMY 

npo1teccy ll B3M8pl!Tb mBplll!y p·acna11a p ➔ lrY i 3) S1tcnepJ1M8HTMbll08 ll3Y'l8HHe 8lI8KTpOMar

l!HTl[bIX CBOllCTB anpoHOB llM88T c!>Yll.!l8M8BT8!J'.bBO_e. 3H8'18l!H8 .[lllll TeopBB CHMM8Tplllli npa 

STOM oc·ooeano Bl!Tepecna npoBepxa sne1tTpoMarBBTRblx cBollcTB Me3oRos, nocxom,Ky onbIT

llblX .!lSBBWX Allll BBX 3HS'll!TellbBO ''M8llbrue, '18M .[lllll oapROHOB, R n_oc1tom.1ty no !tpaltaelt Me

pe 'ISCTb npe11c1taaaBBlt CllMM8TpBH Alill oapHOHOB MOlKHO nony'll!Tb .[lllllSMII'18CltHM nyTeM 

(rn.· Ill ), 'B TO Bp8Mll ltSlt npenc1ta3aBHll .[lllll M830llOB OCTSIOTCll MOHOllOlill8ll CllMMeTpHH; 

6onee Toro, npe.[1Clt838l!H8 B8lIB'IBB mnpBB pacnanoB ll MarBBTHblX MOM8HTOB .[lllll M830HOB 

CBH38BO C npennonolK8HBllMB O CTpylt-rype sneM8BTapHbIX '18CTB11, H np0Bep1ta 8THX npenc1ta-

38l!Bll MOllC8T npOlIBTb CB8T Ra npooneMy cymecTBOBallllll ltBSpltOB. 

Ji 

Bo II rnaBe paccMaTpH_B88TCll cjloropoll{.[lel!Re llROHOB aa HyltlIOHSX 

yN .. rrN (2) 

npn Ey s· 450 Man, o xoropoM, B OTIIH'llle oT nponecca . ( 1), c 1949 r. aaKonneaa oor1:1Ta11 

sxcnepnMeHTAlibHall nacl>opMann11. PaaBHTRe Teopnn, sToro nponecca oTpalKaeT paannTne Teo-

E .. n 1111 PHH CllllbHHX B38HMOll81lCTBBll. ro nepBall T80pllll - CTSTR'l8CK8ll T80pRll ~y- oy 
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nOllBllll8Cb 10 118T H838ll Ha OCHOB0 MOJ:181111 l.{y, no3BOIIIIBW811 K8'18CTB8HRO. 06'1>llCHIITb OC

HOBHbl8 qepTbI m1on-ayK11oimoro aaa11Mo.r:tellcTBirn, CBll38HHbie c 38-peaoaaacoM. Ocnoaaol! 

nporpecc B Teop1111 CIIIlbHbIX B3811MOJ:18IICTBHI! H T80pl!H npOll8CC8 (2) CB!l38H C nOllB118HH8M 

.r:tncnepc110HHbIX cooTaoiueanll. Hx npnMenea11e .r:tnll HaXOll<J:l8Hllll aMn1111TyJ:1hI iporopoll<J:l8HHll pac-

/ 12 13/ 
CMOTpeHo B . • . • 3Tn pa6oTbI OCT8BHnH OTKpbITbIMU' cne.r:ty10m11e BOIIpOCbl T80pHU lpOTO-

po>l<Jleirnll: 1) y'leT oT.r:ta'IH HyK~oaa; 2) BnU!IHl!e ,aeaa611_10.r:t.aeMoll 0611acTa; 3) pacce!IHII~ B i.coaeq-

HbIX. HepeaoaaHCHblX COCTO!IHU!IX (y'l8T p8811bHbIX M811blX ij,aa) l 4) IlUOH-nllOHH08 B38IIMOJ:18II• 

C.TBll0l 6) BKll8J:I Bb!COKIIX SH8pr111!. Ec1111 nepBbl0 Tpll BOnpoca, CBll38Hbl C l181lbHellm11M paa

BIITH8M T80pllH OJ:IHOM8pHblX J:IIICII8pCHOHHblX COOTHOW8HIIII, TO '18TB8pTbII! Tpe6yeT npllM8H8-

HHll npencTaBll8HHll MaHJ:18/lbCTaMa. 

B STOii rnaBe nony'l8Hbl ypaBH8Hllll, ll03BOnlllOWll8 Y'l8CTb nep8'111Cll8HHhl8 BblW8 IIOll

paBKIIJ H pacCMOTp0HO ~x npn61llllK8HH08 p8W8Hll8 C Y'l8TOM J:IBYX !13 STUX nonpaBOK - OT

ll8'1U HyKIIOH8 ll BIIHllHllll ,nena61110J:188MOI! o6nacT!I. TTpo.r:teneHo no.r:tpo6Hoe cpaBH0Hll0 C SKC

nep11M0HTOM. 

B § . 2 BbIIlllC8Hbl KllH8M8Tll'18CKll8 ipopMynhI J:111!1 IlpOII0CC8 ( 2) 11 paCCMOTpeHa KIIH8Ma

TllK8 npouecca Y" .. NN , a6cop6TIIBH8ll· 'IBCTb KoTOporo (a He1p11a11qecKol! 06nacT11)'BbI-

: . - /14/ 
palKeHa '18p83 8MllnHTYllbI npOll8CC8 ( 1) II npouecca • "IT' ➔ NN • paCCMO_TpeHaoro B 

B § 3 aaIIilcaHbI .r:tBollabie J:IIICIIepc110HHble cooTHomeH11ll Man.r:tenbcTaMa II coo~aowena!I 
/16/ .. · · . . . : . · 

'll!HH-4>y6!1Hll • CymecTB8HHblM MOM8HTOM 3ll8Cb. llBllll8TCll nony'l8Hll8 HCOJ:IHOpOJ:IHOro 

'lneiia, KOTOpbII!, B OTnll'lll8 OT paCC8llHHH, 113-,38 rpa.r:tllCHTHOII llHBapll8HTHOCTII IIM88T OA

HOnllOHHbIII · no1110c no nepe.r:taHHOMY 11Mny11hcy. Bb1CoKosnepreTI1'18CK11e BKna.r:tbI B aT11x cooT

noweHngx MOlKHO Y'l8CTb C noMOWbIO qJ8HOM8HOIIOrll'l8CKllX KOHCT8HT, KSK 3TO 6bIIIO CJ:18118-
. . . . . ' 

HO B 1 rnaae, Ha COOTHOW8Hlll! 'l11H11-<t>y611H!f IIHTerpallbHbl8 ypaBH8Hllll J:111!1 napnnallbHLIX 

aMnllllTYll nony'ISIOTCll npoCTblM HHTerp11pOB8Hl18M no yrnaM C noMOWbIO KIIH8M8Tll'l8CKIIX 

.., . 
6 6 

. . / 12, 13/ 
'!'0PMYII § 2. 3TH ypaBH8Hllll O O maroT CTBTll'18CKll8 ypaBH8HllH II noaBOlllllOT Y'l8CTb 

. · /12 13/ 
nepe'IIICneHHble Bb!W8 _nonpaBKII K aMn1111Tyne, nony'leHHoll B 1 

, On11 Toro )1{8 Tl!na, '!TO 

II ypaBH8Hll8 1 rnaBbI, OJ:IHaico OHi! B8CbM8 rpoM03llKII. Ha 1 rnaBbl cnenyeT, '!TO nonpaB- . 

Ka ·Ha "" - aaaHMonellcTB11e B aT11x ypaahenHllX ae HBneeTcll rnaaaol!. 

B nanbHellmeM paccMaTp11aaeTCll a11nna11e oT.r:ta'IH HyKnona 11 11eaa6n10.r:taeMoll o6nacTn. 

BropH'IH08 paccellHlle B aepeaoHaHCHblX: P -cCOCTOllHllllX !) W -B38HMOJ:1811CTBH8 H Bbl- t 

COKOSHepreTD'l8CKH8 BKnSJ:lbl He Y'IIITblBSIOTCH. TTpn STOM (§ 4) Mb! C'll!TaeM, '!TO npn pac-

CM8Tp11B88Mb!X, sneprllllX llOC'l;STO'IHO Y'l8CTb n11Wb S H p -BOIIHbl, 8 BblCWll0 11apn11a11b .. 

Hbl8 BOI!Hbl J:lllll 38plllK8HHblX M830HOB AOCT8TO'IHO Y'l8CTb n11w& B 'ln8H8 llpllMOro tpOTOH

IIIIOHHOro B38HMO.r:tellcTBHH. KoppeKTHOCTb no.r:to6noro npe.r:tnOIIOlK8HHll 6blna npoaepena BI 

rnaae. Ono Bnonne onpaB.[lblB88TCll B SKCn8p11M8HT8. B 3TOM np1161IlllK8HHH 38/:18'18 CBOJ:IIIT

CH K pewen1110 ypaBH8Hllll J:IIIH peaoHaHcnol! aMIIIIIITYllbl ( § 4). 
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nm1 nonyqeJUUI napnHan&HblX aMnnHTYA H3 nucnepcBOHHblX COOTHOweaal! Mb! Rcnc,n&ay-

8M BHTerpanbHblll B AB<p<pepeanaanb.Hblll M8TOAbl, BTopoll M8TOA ol5nanaeT PSIAOM ·npeHMymecTB, 

flony'leHable ttpH ero noMomH <j,opMynbl npome, H B aux SIBHo ,ae BxonnT aeHal5monaeMaSI 06-

nacT&, 3aMeTHM, 'ITO ecnH npeHel5pe'I~ OTJ:18'1811 HyKnoaa, TO ol5a M8TOAa na10T OllHHSKOBb18 

peayn&TaTM, flpononaHHbte B § 4 Bbt'IHcneHHSI noxaab!Ba10T, 'ITO H itpa y'leTe oTna'IH ayKno

aa o15a MeTona na10T peayn&TaTbl, Mano paanuqa10maecS1 npH aHaKHX aHeprH11x, 

nnSI ynpome11u11 Bbt'IHcneHall nucnepcHoHHble HHTerpanbl aepea0Ha11cablx aMnnuTyA Bhl

'1Hcn11nuc& B npal5nu)KeHHB 15ecKoHe'IHO yaKoro 33-peaoHaaca, a BTOpH'IHOe pacceSIHHe B s -
• x/ 

COCTOSIHBH Y'IHTblBanocb B CTaTH'leCKOM npHl5na)KeHH1' , 

B peayn&TaTe nony'leHo Bb!pa)KeHHe nn11 aMnnHTYAbt nponecca ( 2), He conep)Kamee ae

H3!18CTHblX napaMeTpOB, 8 § 6 OHO cpaBHBBaeTC.11 C 3KCll8pHMeHTOM, nng <pOTOpO)KJ:leHHSI ,rO -

MOOOHOB paCCMOTpeaa aHepreTH'leCKall 38BHCHMOCTb KOa<p<pBUH8HTOB yrnoaoro pacnpeneneHHSI 

nn11 Ey' 600 MaB H yrnoBa!I 3SBHCBMOCTb AH<p<pepeHUHanbHblX ceqeanll npH E )' - 160, 

180, 200, 220, 280, 300, 320, 380, 400 H 450 Mas. nng 3SpS!)KeHIIbIX MeaoH~B C 3KCll8pH-

MeHTOM cpaBHHBaeTcSI ceqeaae <poTopoJKA8HH!I ,r + -Me30IIOB npH 80° C,ll,M, KaK ·<pyHKUBSI 

,aaeprl!B nm1 E)' ~ 600 MaB H OTl{OW8HHe ceqeaull nn11 ,,-_ B ,,+_ Me30HOB .npH 80g,U,M, 

B61IHaH nopora, Cornacue TeopHH c aKcnepuMeaToM anonae ynoaneTBOpHTen&aoe, Hel5on&-
/67/ o 

woe paCXOJKA8HHe HM88TC!I ·nHWb C naHHblMH AM ,r -Me30IIOB npH 180 MaB, Ero B 

nepBy!O O'lepen& cnenyeT OTllecTB 3& C'l8T aey'l8Ta ManblX p -<j,aa pacce11aHS1, 

B § 8 nponenaao cpanaeaue peaynhTaToB pacqeTa no HHTerpan&HOMY II AH<p<pepeannan&

aoMy MeToAaM, noaoon1110mee o15cyAHTb TO'IHOCTb ol5oHX MeTOAOB H pon& aeaa6n10naeMOII 615-

nacTH, 

8 § 7 COl5paHbl BbIBOAbl, nucnepCHOHHbl8 COOTHOW8HBSI U03BOml!OT - 8C/Ill'. H3B8CTHbl <pa3bl 
:... . .... 

nnoa-liyKnOIIHOro pacceHHHSI - nocTpOBTb neTan&Hy!O TeopB!O <pOTOpoJKAeHHH naoaon Ha IIyK

noaax npu aaaKHX aaepra11x, flony'leHIIoe Bblwe cornacae nepaoro npu6nu)Kean11 aToll Teo

pan C 15onbWOII COBOKYlllIOCTblO axcnepHM8~Tan&HblX .naHHblX, HMe10mell own15KH nopHAK8 10%, 

UOK83b1Ba8T, 'ITO Mbl llOHHMaeM OCHOBHb18 'lepTbl nponecca, BMeCT.8 C TeM,nocnenaae 3KC

nepaMel!Tan&Hbl8 naHHbl8 OTAen&HblX nal5opaTOpHII COA8p)K8T CTOnb Manble OWHl5KH. (6%) ,, 'ITO 

MO)KHO HaAellTbC!I Ba nan&aenwYIO 1l8Tan&By10 npoBepKy T80pHH, flpn 3TOM OCHOBHOI! Bb!BOA 

nnSI T80pHH COCTOHT B TOM, 'ITO, ooo15me roBOpH, aeol5xonnMo OAHOBpeMeHHO Y'IHTb!BaTb 
' 

TaKHe TOHKH8 A8Tanu,KaK ,r,r - B38HMOAellcTBHe, BTOpH'IHOe pacceSIHHe B ·HepeaoaaacHblX 

cocTOSIHBSIX H BKnan BblCOKBX aaeprHII, ·MeTOA Allll aToro y'leTa paccMOTpea n H II 
/13.4/ · 

rnaaax STOii pal>OTbl H B ' . , 8 TO )K8 Bpe~SI aeol5xonHMO yMeHbWHTb pacxoJKAeHHSI Me)K-

AY aKcnepHM8HTan&_HblMH naHHblMH paanB'IHblX nal5opaTopnl!, 3To noaBOnHT cpaBHHTb TeopHIO 

x/ · · . /68/ 
BnocnencTBHH Taxoll )Ke pacqeT !>bin nponenaa B c ucnon&aoBaaaeM ~O'IHoro BM-

paxeHHH nnH• 33-<j,aahl, Ero peayn&TaTbt nonaocT&IO ·cornacy10TcS1 .c uanaraeMbIMH, 
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C 9KCn8pHM8HTOM B ,WHpOKOl! o6naCTH yrnoa H 9H8prHll H nonY,llrl'b HaA8lKHYIO HHljlOpMaUHIO O' 

ponH B3aHMOA8l!CTBllll Ha ,ManblX 'pacCTOllllHBX, 0 fflr -asaHMOAellcTBHH, WHpHHe pacnaAa 

p ➔ try_ H T.Jl. 

* * 
* 

B np8AbIAymell rna1;1e 6binO noKasa_uo, 'ITO Y'l8T nHillb p830H8HCHOro (n OAHOHYKnOHHO

ro) COCTOBHHll B AHCnepCHOBHbllt C~OTHOW8BHBX AnB cji'oTopOlKJl8BHB nnoaoa Ha ~yKnoaax npH-
• • • ~ <._ ' : 

BOAHT K YAOBn8TBOpHT8nbBOMy cornaCHIO C 9KCnepHM8HTOM._3To A88T_ OCHOBaHH8 060611lHTb 

TaKol! pesoHaBCHbll! noAXOA Ha ApyrHe npoueCCbl, Ecnn npn STOM 1 ) npeH~6p8'1b wnpnHol! 

pesoaaacoa: 2) BM8CTO Toro, 'IT06bl paccMaTpHBaTb HHTerpanbHbl8 ypaaaeHHB AnB pesoaaac

HblX aMnrinTyA,' BB8CTH cjJeHOM8HOnorH'18CKH8' napaM8TpbI, xapaKTepnsy1011u~e aenH'IHHY peso

HSHCHbIX BKnSAOB B AHcnepCHOHHbl8 HHT8rpanbI, 'ITO cymecTB8HBO ynpomaeT P8C'l8Tbl n 

3) n~pesouaHCHb1e BKnaAbI annpoKcHMHPoaaTb ·KoHcTanTaMn (KaK a 1 rnaae),--a 'laCTHOCTH • 

HyneBbIMH (KaK BO Ii rnaae)·, TO Mb! nony'IHM npOCTYIO cxeMy, 'uasbIBaeMyIO Aanee peso

naucuol! MOA8nb10, KOTOpall nosaon11e7 C noMOillblO KOH8'1B0~0 .'lBCna napaM8TPOB (KOBCTaHT 

CBBSH pesoHaBCOB C ApyrHMH 'laCTHUaMH) CBBSaTb M8lKJlY co6ol! npaKTH'l8CKH ace cjJoToH-

8ApOHHbl8 H aApOH-8ApOHBbl8 nponecCbl npn HHSKHX' SHeprnnx. 

nnu T8X npOU8CCOB0 Allll KOTOpblX H3B8CTHbl AHCll8pCHOHHbl8 COOTHOW8BHII,' STa MOA8nb 

SKBHBall8BTHa p830H8HCHOMY npH6nHlK8HHIO. B AHCn!!P9HOHHblX COOTHOW8HHIIX, O~HaKo ee MOlK• 

HO npHM8HIITb H B T8X cny'laBX1 Korna AHcnepCHOHHbl8 COOTHOW8HHB H9H3B8CTHbl, HanpHMep, 

Allll ueynpyroro paccestHHll npH CP8AHHX SHeprHBX, Tor.iia T8KOll llOAXOA, llOA06Ho nepHcjJepH

'18CKOMy, H8 HM88T noKa CTpororo o60CHOBaHHB H HOCHT MonenbHblll xapaKT8p. 

· /16/ 
Bnepab1e nono6Hast Monenb .t1n11 oTAenbHbIX nponeccoa npHM8Hnnacb a pa6oTax , B 

Ill rnaae AHCC8pT8UBH C llOMOlllblO p830H8HCHOl! MOAenH YCT8HOBn8H8 CBB3b M8lKJlY 6o1lb

WHM 'IHCnOM npoueccoa npH HHSKHX H cpeAHHX SHeprHBX. 8 CBIISH C YHHTapHoll CHMM8Tpnefl 

paccMOTpeHo pesoHaHcHoe npn6nHlK8HHe a nHcnepcHOHHbIX npaaanax cyMM. Ilpoae.t1eHo qpaa

H8HH8 C 3KCll8pHM8HTOM; 

Bee· pesynbT8Tbl 9TOi\ rnSBbl MOlKHO 6bmo 6bl ccjlopMynHpOBSTb H8llOCp8ACTB8HHO HS 

113b!K8 1mcnepCHOHHblX COOTHOW8HH11, YA06Hee, _OAHaKo, BOCllOnb30B8TbCll ll3blKOM AHa_rpaMM 

<l>el!HMaHa, nnn . 9TOrO AOCTSTO'IHO. BB8CTH B pacCMOTpeHH8 llOllll p830H8HCOB H MHHH_Manb

H08 'IHCno sq,cjJeKTHBHblX narpaHlKHaHOB RX B38HMOA8IICTBBB co CT86HnbHb!MH '18CTHll8MH. 

3cjlcjJeKTHBHbl8 narpSHlKHSHbl BbinHCSHbl B § 2, nocne roro, KSK 'lSCTb KOHCTSHT CBR3H Bbl-, ' 

p8lK8Ha '18p83 B3B8C'l'Hbl8- WHpHHbl pacnaAoB, OCT88TCB 13 H8B3B8CTHbIX napaM8TpOB, 0AHa

KO C HX llOMOlllblO MOlKHO CBRSaTb 6onbW08 'IBCllO nponeccoa, H8llpHM8p, ep -paCC8RHH8 

(cjJopMcjJaKTOpbl HYKnOHa), trN "' paCC8llHH8 (· p -Me;Olt!tblll BKnaA), cjJopMcjJaKTOpbl llHO-

BOB H KSOHOB, 'mr ~ paccenmie_, ,POTOPOlKJl8HH8 llBOHOB Ha HYKllOHaX B llHOHBX. ( p 

M830HHbll! BKllBA), pacnaA fr O -M830H8 0 NN -p8CC8llBH8 ( BKn8Abl p - , 6> - ·B <p_ 
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M830HOB), pOlK.tl8HR8 nHOHOB B rrN- H NN - paccel!HHH . ( BKna.tl p -M830HHOI'O o6MeHa), 

pacna.tlbl p , QI H ef, ea nenToHHbie napbI H ea rry H .tlp. B § 2 BbinHCaHbl TaKlKe 

npe.t1c1taaaHHll yHRTapHoll CRMMeTpHR .t1nll aaeneHHbIX KOHCTallT. B .t1an&eel!weM Mb! onpenem,-

8M HX H3 8KcnepRMeHTa H nHWHHll pa3 y6elK.[la8MCll B TOM 1 '!TO 

npoTHBope'IHT axcnepHM8HTy. 

SU (3)..cHMMeTpHll He 

. ' 

B § 3 paccMoTpeHbl HyxnoHHb!e q,opMq>aKTOpbl, B KOTOpb!X Y'!TeHbl BKna.tlbl P- • QI - H 

ef,- Me30HOB C sxcnepmJeeTanbHblMH Mll.CCaMH, a ace OCTanbHbie ~Knll..tlbl annpoKCHMHpoaa

Hbl KOHCTaHTll.MH (KOTOpb!e onpenenll~TCll H3 ycnoBRll HOpMHpOBKH) • HcHo, '!TO TaKall an

npOltCHManHll cnpane.t1nHBa nHWb a o6nacTH peaoHaHcoa, T.e. a. o6nacTH I q 
2 I ~ 20 F -

2 

(.tl~ll uaocKanllpHbIX q,opMq>aKTOpoa I q 2 I 'l, SO F ~ ) •. 

B § 3 noxaaaHo, .'!TO Mo.t1en& c TpeMll MeaoHaMH xopowo cornacyeT<;ll co aceMH HMero

lllHMHCll sxcnepuMeHTan&HbIMH .t1aHHblMH no q,opMq>aKTOpaM .t1nll I q 
2 I ;ii 20 F .:.

2 
· • AHanua 

q,opMq>aKTOPOB ll03BOnlleT onpe.t1enHTb MHOI'O napaMeTpoB Mo.t1enH H l!BnlleTCH HCXO.tlHblM .tlllll 

.t1anbHellwero. 

B § 4 noKaaaHo, 

MIi no ynpyroMy rrN -

'!TO Hall.t1eHHbl8 B § 3 3Hll.'10HRll n~paMeTpOB .cor~acyroTCll ·c .tlaHHbl-
/17/ · · · . 

pacceHHHIO H C npe.t1nonOlK0HH0M O TOM, '!TO B _nHOHHOM q,opMq>aK-

TOpe llOCTll.TO'IHO Y'IBCTb nHWb peaoHaHCHbll! BKna.t1. 3To npe.t1nonOlKBHH8 nonHOCTblO onpe.t1e

+ p -+ e e nll9T OROHHbll! q,opMqJll.KTOp, noaaonlleT npencKa3aTb WHpHHY pacnana C 
/18/ 

noMOlllblO MO.tl0nH. - Bbl'IHCnHTb pa3HOCTb Mil.CC ~ O -M030HOB .. 3Ta MO.tl9nb 

COCTOHT B aaMeHe 31!.PH.tla qacTHUbl Ha ee~ <l>opMq>ll.KTOP B 06bl'IHOM Bb!palKBHHH .t1nll snexTpo
· l 

Mll.I'HRTHOll Mll.CCbl. Bb!'IHCnBHHll.ll pa3HOCTb Mil.CC C OWR6Koll B 9% cornacyeTCll C SKCne-

pRMBHTan&Holl. 

B. § 8 auanorH'!HblM o6pa30M paccMOTpeHbl q,opMq,aKTOpbl . KaOHOB. B § 7 B paMK~X pe-

30Hll.HCHOll MOllenn paccMaTpHBll.0TCll 

WRpRHbl p -M030Ha, nae .tlllRHbi pacCBllHHll B 5 -C~CTOllHHR Bb!palKeHbl qepea 0.tlHY 

KOHCT~HTY R Bbl'IHCheHa nnRHa.paccellHRR B P -cOCTOllHHH. 3Ta oueHKa .tlnll nnHH s 
COCTOllHRll He cornacyeTCll C SKCnepHM9HTll.nbHblMH .t1aHHblMH ( nony'ieHHbl;,AR npn HBKOTOpbIX 

npennonolKBHHllX 06 sxcTpanonllnan), .'!Toi eoaMolKHo, callaauo c CYlllecTaoaauneM pea~HaHca 

/59/ 
B s - Bonee • B § 8 paCCMaTpHBll.9TCll q>oTOpOlK.tl9HH9 nHOHOB . Ha HyKnoHax. KoHC-

. . / 18,3/ 
Tll.HTI!. prry -B3aHMonel!CTBIIll, BXO.tllllllll.ll 11 aMnnHTyny STOI'O npouecca I Bblpll.lK9Ha. 

qepea wnpHHY pacnana p ➔ rry ' CBll3blBll.lOlllYIO q>OTOPOlK.tl9HH9 C uenbIM pH.tlOM npyrnx npo-

necCOB (rn. 1). B § 9 STa WHpl!Hll. HaX~.tlRTCH H3 .tlaHHblX no pacnanaM ,,o .. 2y H 

0 + 
ff' -+ e e y . , K COlKaneHHI01 HM9JOWHeCH .tl811Hbl9 1981 ~. 0 q>opMq>ll.KTOpe· BTOp~I'O pac-

nana CO.tl9plKaT 6on&wyro omR6Ky. EbtnO 6bl HHTepeceo yMeH&WRTb STY OWH6Ky XOTH 6bl 

BAB_oe, 

'. 

B § 10 paccMaTpRBaJOTCH nponeccbl Heynpyroro pacceHHH5! • .!lnll HHX ·npennolKeHa' MO-

nenb, OTnH'!aromaHCH OT O.tlHOnHOHHOI'O 06MeHa (OnO) 3aM8HOfi nHOHa Ha P -MeaoH. 

11 



~Enaronapll auanorllB M8)1(Jlf p -M830HOM B cj,oTOHOM, aMnnn-rrna B38UMO)l8l!CTBBll C p -
. . /19/ 

M830H0M CBOJlBTCll K aMnnBTf)l8 BBPTf8nbl!OrO cj,oTOpO)l(Jl8HHSI, aal!AeHBOll B , U a'ra M0-

ll8nb ll0)l()6JIO M0.'lenB OnQ U03BOnSieT nenaTb. a6comoTHhl8 npe)lCK838HBSl, C 88 UOMOlllblO 
. . /60/ 

MOlKHO Olt8BB'rb TO'IBOCTb Monenn ono np11 HU3KHX aaeprBllX ( § 10 u pa6oTa • ) H npen-

CK838Tb y-rnOBbI8 pacnpeneneHBll )lnll TeX peaKnBI!, B ltOTOphlX OnQ 38Upemea, Kalt noKa3a-
/8l/ + HO . 

HO B , 8T8 MO)l8nb aennoxo OnHChlBSeT peaxnn10 K p -+ fl K , Hcnon&30B8HHYIO B ael! 

aaanorn10 M8)1(Jlf cj,OTOHOM B - p -M830HOM MOllCHO npHM8Hl!Tb B B npyrnx cny-'lallX, 

.!lo cux nop Mhl UM811ll neno- C p830H8HCHblM npB6nBJK8BB8M B n11cnepc110HHhlX COOTHO.,. 

W8HBSIX, Onuaito 8TO npn6nBJKeliB8 0K83h1Ba8TCSI no.ne3HhlM u B npaBunax cyMM, KOT0pb18 

BhlT81t8IOT B3 nncnepcuoalihlX COOTHomeua'n •. Henanuo T8KB8 npaBUna CYMM 6hmH nony'l8Hhl 

H3 nncnepcHOHlihlX COOTnomean:11 nm1 OJlliOBpeMeHHhlX KOMMyTaTopoB, COOTB8TCTBy10mn:x ue-
/20/ 

11:oropol! n~cTynn:poBanuol! anre6pe • 

B § 11 nono6nb1e npannna CYMM nonyqeHhl n:3 o6hI'IHhlX onnoMepnhlX ilncnepcn:oaahlx 

COOTHOWeHHI! nnll cj,n:3U'leCKUX aMnnHTYll•Ha MaCCOBOl! nonepxaocTH npn HeKoTopoM npenno
/21/ 

noJKeliBB 06 ux noneneann: npn 6on&mn:x aaeprHl!X • PaccMoTpeHhl npannna CYMM ·nnll 

nn:pTyan&aoro cj,oropoJKAeHllll nn:oHoa ·ua 6apnonax H nnll nnon-6apnonnoro paccellnusr, no11:a-

38HO, 'ITO B KOM6uaanuu C SU(6) - CHMMeTpHell OHB n03B.OnlllOT np8JlCK8311Tb 3H8'18liHH 

MarUBTHblX MOM8HTOB npoTona H uel!Tpolia, 6nn3KB8 K a11:cnepn:M8HTanblihlM, a T8K>K8 nalS

n10naeMy10 na onblTe nponopnnonan&nocTb ane11:Tpn:qec11:oro H Marnn:Tnoro cj,opMcj,a11:TopoB npo

Toua, KpoMe Toro, 6e3 BCllKBX npennonoJKenul! o6'.anref5pax u cHMMeTpHHX OHH. no3BOllH10T 
. · /82/ . 

nony'IB'rb pll)l.COOTHOIII8HHII ( Me)l(Jly KOHCTaHTSMH CBSl3H 6apBOHOB C nuouaMB HnB 6apB-

OHHbIMH MarlDITHhlMH MoMeHTSMH,c onuol! CTOpOHhl1H. mHpHHSMH pacna)lOB p830lillHCOB - C 

npyrol!), KO'rophle. o6b!'IHO nony'llllOT U3 Sti(6) - CUMM8TpHH, 

113 c11:aaaaaoro Mol!CUo 31111:nJO'IBTb cneny10mee ( § 12). I, npennonoJKeuile. o JlOMBnnpy-

10mel! ponB 6naJKal!mnx pe3ouaacnhlx npoMeJKyTO'IHhlX cocTosrnnl! B HH3KoauepreTH'lecxax 

B3aBMOJl8llCTBBSlX no.3BOnHe'r. C noMOll!J,10 npoCThlX cj,opMyn CBSl38Tb 6on&moe :Keno nponec

C0B H B nepBOM npH6nBlK8HHH paccMoTp8Tb C ennaol! TO'IKII 3p8HUll 6on&mol! 061,eM a11:cne

pn:MeHTan&aol! nucj,opMann:n. 2 • .llnn TaKHX cpaBHBTenbHO npoCThlX 061,eKTOB,KSK cj,opM.cpllKTO

Phl ,_aTO npennonoJKenae - B o6naCTB ero npHM8HHMOCTB - Jlll8T )lOCTaTO'IHO TO'IHbI8 cj,op..: 

Mynhl, 3, Ono naeT onpeneneUlibl8 npeJlCK83aHHll O llBOHHOM B KSOHH0M cj,op_Mcj,aKTopax B 

pacnane p .. e + e - • 0 KOTOphlX H8T noKa npllMbIX a11:cnepBMeHTllnblibIX JlllliHblX, 4. C TO'I-. .. 
11:11 apennH paccMoTpennoro nonxona 011ea& HIITepecao 6blno 6bI yTo'IIIHTb naaiihle 1981 r. o 

cj,opMcj,aKTope pacnana ,r 
O 

-+ e + ·e -. y • 5, Pe3oaaacuasr MOJlen& c onanM p -pe3oaaacoM 

ue naeT cornacnH c 11Me10l!lllMII_CH _naaahlMB o nnunax mr -paccellaHH, noaToMy nan&aell-

•mee a11:cnepnMe1IT1lllblI08 H3Y'l8liH8 ,r,r -B38HMO)l8l!CTBHB (pe3ouaac B S -Bonne, CTpyK• 
/22/ . 

Typa p -nHKa , yT0'laeaue a11:cnepuMeHTan&aol! nponenyphl), a TaKJKe nponecca 

y,r .. ,,,, B8CbM8 BalKH0 Jlnll nonHMllHUll JlBHaMBKH M830HHhlX B311HMO)l81!CTBHI!,' 8, . Ocnoanoe 

npennonoJKeaue pe3onancnoro nonxona B nucnepcnoaahlx npaaunax cyMM nns nponeccoa c 
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yqacTHeM 6apUOHOB npHB0/IHT K cornacuro_c SKcnepHM8HT0M H Il03B0/lll8T nonyquTb Pllll co-

0TH0W8BHII, K0T0pbl8 OfiblqJIO Il0llyqaroT H3 SU(6) ~ CHMM8TpHH. 3TO M0JK8T llBHTbCll H8K0-

TOpblM CTHMYII0M npu D0HCKSX /IHHSMHKH, /18JKSW811 B 0CH0B8 CHMM8TpHH. B TO JK8 Bp8MH 

11ucnepcH0HHbl8 npaBU/18 cyMM 0K83blBSIDTCll. 6ecno11e3HblMH /lllll M830HHblX nponeccoB, Bee 

npe11cKS38HHll /I/Ill K0T0pblX noKa 0CTaroTCSI MOHOil0/IH8ll SU(6) - CHMM8TpHH. JlOSTOMy SKC-

nepHM8HT8/lbH8ll npoBepKa STHX npeACK838HHII, a TSKJK8 npe11cKS38HHII, CBll3blBSromux_ CBollc

TBa 6apHOHOB C pasnuqaoll CTpSHH0CTbro, np8/ICTSB/lll8TCH oco6eHHO DSlKHOII 11/IH T80pHII CHM

MeTpHH. 

A A 

A 

B IV rnane paCCMSTpHDSroTCH uucj,paKpaCBb18 oco6eHHOCTH. no cux nop Mbl UM8nH 118110 

C 11ucnepCR0HHblMU C00TH0W8HHSIMU B HU3W8M nopll/lK8 no e , Kor11_a B npoMeJKyToqHbJX 

cocTOllHHHX He 6bl110 qacTHll c uyneBoll Maccoll. MeJKAy TeM.BK/lroqeaue cj,oToHoB B Teopuro 

11ucnepcu0HHblX C00TH0W8HHII ( Teopuro S -MaTpHllbi) HapaBH8 C a11poHSMH Il03B0/lll8T Boc

CTSH0BHTb B Hell 8/IUHCTBO CU/lbH0ro H S/18KTpoMarHHTHoro B38HM0/18IICTBHII, K0TOpoe UM88T

Cll, uanpuMep, B 11arpaHJK8BOII cj,opMyllHPOBK8 T80pHH. Ouo /188T 0CH0BY 11m1 yqeTa 9/18KTpo

MSrHUTHblX nonpaBoK x CU/lbBblM B3auMoAellcTBRllM B paMKax 11ucnepcuoaaoro MeTona u nos

Bom1eT HCil0/lb30B8'l'b ST0T M8T0ll, CB06onablri OT npu6/IHJK8HUII T80pHH. B03Mymeaull, B KBauw 

T0BOII 9/18KTpo.tiHHSMUKe. MaT8MSTUqeCKH8 M8T0llbl, pa3BHB88Mbl8 ·11nu yqeTa cj,oTOHOB, MoryT 

6~1Tb Il0/183HblMH R npu SHSIIH38 CU/lbHblX ,·B38HMOA8IICTBHII. 

Tpy~HOCTb, CBll38HH8ll C BKnroqeaueM ipOTOHOB,COCTOHT B TOM, qT0 nocne SToro BK/lro

qeuHll /I/Ill 3SplllK8HHblX qacTUll ucqesaeT 0CB0BH0II o6~eKT Teopun /IHCnepCH0HHbiX C00TH0-

meaull - MSTpHqBbJII 9/18M8BT s -MaTpuubi. nano B TOM, qTo B sToll Teopuii nsyqaroTcu 

MaTpUqJlbJ8 3/18M8HTbl M8lKAY COCT0llHHSIMH C KOH8qHbJM.-iHC/IOM. qacTHU, a TSKH8 M8TpHqHbJ8 

3/18M8HTbl paBHb[ Hynro, ecnu U3M8HH8TCll HMilYllbC' 38JllllK8HHOII qacTUllbl, ·yqacTByromell B 

/23/ . 
peaKllHH • npuquuoll STOii TPYllH0CTH l1B/lll8TCH ayneBaR Maces ipOTOHa, HIIH, qTo TO JKe, 

68CKOHeqabJII panuyc 9118KTp0MarBHTH0r0 B38HMOA811CTBHH, B coqeTSHHH C nonymeaueM, qTo 

0ilblTbl npoBOllHTCR B aeorpauuqeHH0M npocTp8HCTB8 ·- Bp8M8BH. B Teopuu, C/18/IOBST8/lbBO, 

HylKH0 yqecTb peallbHb18 rpaauqable YCII0BHR, npu K0T0pblx np0HCX0/IHT K8JKA08 S/18M8HTSp

H08 B38HM0ll8IICTBH8: 1) CBOIICTBS B8W8CTBS.MHW8HH H 2) orpaauqeaH0CTb 0ilblTS BO Bpe

M8HH.- T.e. K0Heqayro paspemaromyro cnoco6aocTb perucTpHpyromux npu6opoB no saepruu ~E. 

n11ll II0CTHlKHMblX HS ycKopHT8/IRX sueprH~ cyW8CTB8HHblM l1B/lll8TCH /IHWb BT0poe YCII0BH8, 

K0T0poe H paccMSTpHB88TCll B /18/lbHellmeM. 

'ITo6bl BB8CTH ipOTOHbl B Teopuro, Mb[ npHilHCblB88M HM K0Heqayro MSllyro Macey A H 

· . /2,1/ 
nono/1Hll8M 0CH0BHbl8 SKCH0Mbl TeopHH AHcnepCH0HHblX C00TH0W8HHII Tp860BSHH8M HH-

/18ipHHHTHOCTH M8TpHKH H rpa11ueHTHOII HHBapHSHTB0CTH. rpaauqaoe yc110BH8 Il03B0nH8T co-. 
BepmRTb npe11e11bHblll nepexon . >... o , 



BBell0HH8 q>OTOHHOI! Maee1>1 yeTp8HSl8T OTMe'18HHy10 Bl>lme TPYllHOeTL e MSTpH'IHl>IMH 

sneMeHTSMI!'. S -MSTpllltl>lo 01lH8KO B eoOTBeTeTBHH e, rpaHH'IHl>IM yenOBHeM (pH3H'l0eKOI! 

BenH'IHHOI! Te11epb .SIBnlleTell eeqenne, eoOTBeTeTByIOuiee HellyeKaHHIO 11pOH3BOnLlloro '!Bena 

HeneTeKTHpyeMblX <pOTOHOB e sneprnell, He 11peB1>1ma10mel! i'.E , H Mbl nonlKHl>l· 3H8Tb MST-

pH'IHble sneMeHTl>I, eooTBeTeTBy10mne ne11yeKa1;1n10 n106oro <pHKeHpoBannoro '!Bena TSKHX ,j,o-

TOHOB. ITosTOMY' 11pelKJle Beero Mbl -IIOK83bIBSeM, '!TO eenH -1'.E noeTSTO'IHO Mano, TO Bee 

9TH MaTpH'IHbl8 sneM0HTl>l MOlKHO Bblp83HTL qepe3 M8TpH'IHblll sneMenT, eooTBeTeTByIOmHII 

neTeKTHpyeMblM '!SeTHUSM. 3TOT IIOe1I81lHHl!_ 38BHeHT OT <pHKTHBHOll Maee1>1 .). BHpTyanL-

HblX <pOTOHOB, KOTopy10 H81l0 yeTp8MHTb K Hyn10, IIOene Toro KSK MSTpH'IHl>lll sneMeHT IIOll

eTaBneH B (pH3H'!eeKoe ee'!8HH8 H llpOH3B81l8HO eyMMHpOBSHHe 110 BeeM HeneTeKTHpyeM1>1M 

<pOTOHHM. CnenoBaTenLHO, BTopa11 381lH'IH eoeTOHT B TOM, '!TOOi>[ B1>11lenHTL eymeeTB0HHyIO 

38B1!'.eHMOeTL MHTpH'IHOro sneM8HT8 OT .). B pe3ynLT8T8 Mb[ Bblp8lK88M <pH3H'l8eKoe 

CG'IGRl!e· '!epe3 Monn~1m11poB9.BIU,lf! M9.'l'PH'IBblfl 3n0M0B'l', COO'l'BG'l'C'l'By10mnf! ne'l'eK'l'HPY8MblM 

'!SeTHUSM H KOH8'1Hblll llpH .). • 0. 

3TOT MOllH(pHUHPOBSHHl>lll MaTpH'IHblll sneMeHT H eTaHOBHTCSI 001,8KTOM T80pHH 1lHe11ep

enoHHblX eoOTHOW8HHll. B IV rnaBe Mbl IIOK831>1B88M, '!TO MOllH<pllltHpOBaHHl>l0 MaTpH'IH1>10 

sneMeHTbl 6naronapll s'neKTpOMarHHTHOMy B38H~onelleTBHIO HM8IOT ( B K8'10eTB8 11naT1>1 38 

nepexon .). ➔ 0 ) enenH<pH'l0eKH0 - HH<ppaKpaeH1>1e - oeofieHHOCTH,H H8XOllHM !IBHblll BHll 9THJI 

oeo6ennoeTell. 

0cHOBHbl8 SKeHOMbl, no3Bon1110mne yqeCTb sneKTpOMarHKTHOe B38HMOll8llCTBH8 B M0TO- . 

ne llHC118pCHOHHl>IX eoOTHomennl!, BM8CT8 e rpaHH'IHl>IM ycnOBHeM e<!>opMynnpoBaHbl. B § 2. 

ITpe1monolKeHo, '!TO MaTpH'IHblll sneMeHT KoHe'!eH IIPH .). • 0 , ecnH HMnynLCl>l 38PSllKeHHl>IX 

qaeTHll He MeHSIIOTCSI, H nofiaBneno TpefioBSHHe H3MepHMOCTH 3apnna H MarHHTHoro MOM0H

Ta. '0enoBH8SI 3Hll8'180 eoCTO!lnISSI B TOM, 'ITODbl Hal!TH 38BHCHMOCTL MIITpH'IHl>IX: an0M0HTOB 

e llpOH3B~nLHblM '!HenoM MllrKHX <pOTOHOB OT HMnynLeOB 9THX <pOTOHOB, pemaeTCSI B § 3 

llyTeM pemeHHSI BbITeK!IIOWHX H3 aKeHOMSTHKH o6mnx ypaBH0HHI! noKam.nol! T80plm. B pe-' 

3ynLT8T0 Mbl HSXOAHM ABB 11epBblX qnena pa3nolKeHHSI MaTpH'IHOro sneMenTa 110 HMnynLCSM 

MllrKHX <pOTOHOBo 

C noMOWLIO 9TOro P8;3nOlKeHHSI B § 4 na6n10naeMoe C0'!eHH0 BblpalKeHo qepe3 MOAH<pH

UHpOBSHHl>Ill MaTpH'IH1>1ll sneM8HT1 cooTBeTCTBy10mntt KOHe'!HOMy '!Heny qacTnn. B § 4 110Ka

s9:no, '!To sToT -MaTpH'IH1>1tt aneMenT, a enenoB?TenLHo, H HafimonaeMoe ee'leiine, Koneqen 

llpH .). a O • B011poc O KOH8'1HOCTH MOAH<pHUHpoBaHnoro MaTpH'IHOro an0M0HTa· ( nnn O <paK-
. . . ,~, . 

TOpH381lHH HH<ppaKpaCHl>IX paCXOllHMOeTett ) paecMaTpHBancll B p11ne pafioT C IIOMOWLIO 

nnarpaMMHOll TeXHHK·n._ B § 4 IIOK838HO, '!TO 8T8 KOHe'IHOeTL eCTb llpOeTOe eneneTBH0 ax

eHOM § 2, B '!BeTHOeTH, TpefioBaHHSI _OTeyTeTBHSI HH<ppaKpaen1>1x paexoAHMOeTett, eenH HMllynL• 

Cbl ·:3apS1lKeHHl>IX 'IBeTHll He MeHSIIOTCSlo 

ITony'leHHBSI B § 4 <popMyna Anll ee'!eHHSI naeT llBB nepBl>IX 'lneHa pa3nOlK0HHSI ee'!0HHH 

14 



TOpM03BOro H3ny'l8H,HSI no aaeprua U3ny'l8BHH, nepBbill H3 KOTOpbIX 6bln H3B8CT8H paaee/
251 

B § 5 Ha np~Mepe KOMnroa-acj,¢ex.Ta H3Y'IBIOTC.!I CBOIICTBa Monu¢uuupoBBHHOro M8TpR'I

HOro aneMeHTa ynpyroro npouecca B6na3u nopora a • m 
2 

npa ¢uxcupoBauaoM KBanpaTe ne

e noMOinbX> DHCD8pCROHHblX COOTHomeaull H pe3yn&TaTOB § 8 aall

D8H nepBLIII qnea ero pa3noJKeHu.11 no • - m 2 u oueaea cneuy10mull qnea 

• 
,r exp(-C/3 + 8 2 fJ-1 2 /3 ~-------- e_:.~ .... >, lR+o«m ;, >+canst. 
m2 r (/3) sin rr/3 m m 

C -DOCTOHBBBH 311nepa, r r, - $yHKllHH, /3 H 8 -H3B8CTHLl8 $yHK!lHH 

coneplKHT cnRBOBhl8 nepeM8HHb18). 3TOT MaTpH'IHblll aneM8HT B 0Kp8CTHOCTH 

/28/ 
CH o6o6meaaoll CTeneaaoll ¢yHKllR811 C noKa3aTeneM, 38BHCHinHM OT t 

(8) 

• lR 
.!IBnHeT-

Haxoaen, ,B § 8 aal!.neaa 'ua¢paxpacaaH acHMDTOTuxa ¢yaxnaa rpaua 3apH)K8HHoll 'IBCTH

llbl co CllHBOM On 1/2, HccnenoBBBHIO STOii acnMJITOTHKH nocBHmeao 6~nLmoe 'IHcno pa6oT, 

B KOTOpblX 11cnonL30BBnHCL Bee H3BeCTBble MeTODLI, OTnH'IBbl8 OT Teopua B03Mymeaull, B § 8 

aTa 311.lla'la pemeaa AO xoa11a: nnu ¢yax11ull rpnaa nonyqeua ¢opMyua· Bana (8) ( rue /3 -
H3B8CTBOe 

0

'1Rcno), B KOTOpoll aallA8H ~BBLIII BRA $yHK11HH o. Ilpu 3TOM ucnon&aoBa-

DHCL nucnopcHOBHbl8 COOTHOWOBHH (npencTaMeBHe 'lenneaa-neMaaa
127

•
1
l
21

),a ;8K)K8 0606-

/24/ 
meaablll M8TOA noy AnH p83nOlK8BBH M8TpH'IBLIX aneMeBTOB. ( Ilpai.!eaeaue M8TOA8 § 8 K 

/28/ 
¢yBKIIB.!IM rpaaa pacCMOTpeao B ) • 

TaKHM o6pa3oM, acj,¢eKTbl, Bb13BBHBLl8 MHrKHMB $0TOBBMH, KBK peanLHLIMH, Tax H BHpTyan&

BblMH, MOryT 6b1TL TO'IHO yqTOBbl B . TeopnH s -MaTpHUbl, B § 7. YK838H PHA TBKHX acj,¢ex

TOB, An.II onucaaas KOTOPLIX M8TOA MOlK8T OK838TLCB none3HLIM, Ee pe3ynLT8Tbl n03BOnBJOT 

npoAOnlKHTL cnBCOK TO'IHLIX (T.e, ae CBH38HHLIX C p831lO)KeHBeM no KOHCTBBTaM CBB3H) ¢op

Myn ·TeopBB DOnH, 8 T8K)K8 ucnOnL30B8TL AHCnepCHOBHbl8 COOTBOW0HHB B KBBHTOBOII 3ll8KTpO• 

AHH8MHK8 (B 3THX COOTBOW811l1HX B n1060M npa6DUlKOBBH By)KHO y'IHTLIBBTL 6ecxoH8'1H08 'IBC

no MBrKHX $0TOBOB- B npoM8JKYTO'IHblX COCTOHBHHX), PacCMOTpeBHLIII M8TOD y'leTa M.!lrKHX 

¢oTOHOB MOJKeT 6b1TL ae6ecnone3HblM H B TeopHH C:HllLHblX B38HMOA811CTBull, nocxonLKY AHBa

MBKa MHrKHX B8KTOpBLIX '18CTHil no cymecTBy COBDBD88T C DHBBMHKOII $0TOHOB, TToaTOMy 

TO'IHO TBK JKe MO)KHO ODHCLIBSTL acj,¢eKTbl, CBH38HHLl8 C B8KTOPHLIMH '18CTH118MH, ecnH cy

mecTBYIOT ycn,OBHH (npH 6on&mux ·aaeprHHX), KOrAa MOJKHO npeae6pe'IL HX MBCCBMH, Orp,aa

'18HHe, xoropoe 6L1no CAenaao B STOii rnaBe, cocTOHno B TOM, 'ITO paccMaTpHBanacL npo-

11eccM c llBYMH 3apH~eaHL1MH 'IBCTHUBMH (c'IHTBH B Ha'lane a KoHUe peaxuaa), B cneAy10111ell 

rnaBe paccMaTpHBBIOTCH npo11ecCLI C 6onLmHM 'qHCnOM 3apg)KeHHLIX ''IBCTHD. 

ft 

ft 

8 V rnaBe nnH MOAH$H11HpOB8HHLIX MaTpH'IHLIX aneMeH1l'OB, OllHCblBBIOIUHX $H3H'l8CKH8 
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-• 

nponeccbl C yqeT0M aneKTp0MarHHTH0ro B;38HMoneACTBHH, c¢opMynHpOB8Hbl nucnepcH0HHhl8 

cooTHomeanH, B'xaqecTBe onHoro Ha nx npnnoJKeHHA'nonyqeHhl acHMllTOTHqecxue cooTHomeHn• 

M8JKlly ceqeHHSIMH qacTHD H 8HTHqaCTHD npH yqeTe anexTp0MarRH!R0ro B38HMoneACTBHH, Pac

CM0Tpea Bonpoc 06 onpeneneRHH gnepH0A aMnnHTYAhl pacceHHHH aapHlKe_HHblX qacTHD Ha HY

neB0II yron, 

nucnepcnoHRhle cooTHdmeHHH B anexTponHHaMHKe nns KoMnToa-a¢¢exTa Bnepen 6hlnH 
1291 , 

H8llHC8Hbl ewe B 1954 r. • Ot1H8KO .11anbHellmee npHM8HeHH8 9T0ro M8T0.118 CTonxaynocb C 

o6CyJKllaBW811CH BblW8 -rpy.11HOCTblO, Bbl3B8HH0I! HyneBo8 MaCCOA ¢oTORa, CnenyromHA mar B 
- /301 , 

9T0M HanpaBn8HHll 6bm cnenaH ITp9H.11lK8M ' KOTOpblA paCCM0Tpen KOMllTOR-a¢¢eKT B 4-oM 

nopHnxe TeopHH B03MY!ll8HHII H c¢opMynnpoBan onHoMepHb18 nucnepcH0HHhl8 C00TH0W8HHH .11llH 

aMnnHTYAbl 9T0ro riponecca,• yMH0lK8HH0A Ha ( s -m 
2 

) ( U - m 
2 ). 3TO C00TB8TCTByeT ABYM 

nHWHHM BblqHTaHHHM B aneKTP0AHHaMHK8 no cpaBH8HHIO C M830HH08 TeopueA, 

B V rnaBe noxaaaao, qT0 TSKaH H8CHMM8TpHS! M8lKAY o6eJIMH T80pHHMH Ha CaM0M 

nene 0TCYTCTByeT. 

B § 2 BB0AHTCH Monu¢HnHpoaaain.iA MaTpHqahll! aneMeHT t1nH npo11aB0nbHoro qacna aa-
1251 

pHlK8HHhlX qacTHD • C ero noM0lllblO M0lKH0 onpenellHTb TaK Ha3blBaeMyIO snepayro aMn-

nHTyny pacceHHHH aapS1,iceHHb1X qacTHD aa Hyn_eaoA yron. 3To cnenaao B § 3, rne: 1) nony-

qeaa 

TOM 

¢opMyna t1nS1 ceqeanH ynpyroro pacce_HHHH aapHlKeHHhlX qacTHD Ha Manhle yrnhl c yqe

HHT8p¢epeanuu HnepHor~ H xynoaoacxoro BaanMoneAcTanA; 2) BhlBeneaa onTnqecxaH 

TeopeMa, BbIpalKa10maH Hnepay10 aMnnnTyny qepea aa6nronaeMoe ceqeaue. 3TH peaynbTaTbl 

'noaaonHJOT onpeAenuTb Ha axcnepHM8HTa peanbHYJO H MHHMYJO qacTH HnepaoA aMnnHTynhl 

npH HyneBOM yrne, 3RaHH8 K0T0phlX aeo6xonHMO nilSI npoaepKH nucnepcuoRHblX C00TH0W8RHA 
- . . - . - 1311 

npn Bhlcoxux aHeprurx, ITepBbIII H3 aTux peaynb'raTOB 6hln paHee nonyqeH EeTe c no-

M0lllbJO HepenHTHBHCTCK0II KBSHTOBOA MeXaHHKH np0THlKeHH0A qacTHnhl. ITonyqeane C00TB8T-

, CTBy10meA ¢opMynhl B3 penHTllBHCTCKOA T80pHH 9n8M8HT8pHb1X qacTHD npencTaBnHeT llHTepec 

C T0qKH 3p8HHH axcnepHM8HT0B no pacceHHHIO Ha 'Manble yrm,1 npH BhlC0KHX aaeprHHX, xo

T0pbl8 aenyTCH B na6opaTopHH BhlC0KHX aaeprHA 01.f.SIJ,f H npyrux na6opaTOpHH/B3I • He6ollbWOe 

paannque M8lK.11Y penHTHBHCTCK0I! ¢opMynoA H cpopMynoa EeTe o6cy:>KnaeTCH B § 3. 

B §§ 4,5 B Hll3WHX nopH/lKSX TeopHH B03Mymeanl! paCCM0Tp8Hbl .aaanHTUqeCKH8 CB0IICT

Ba M01lll(pH11HpOB8HHblX MaTpUqHblX 9ll8M8HT0B nnH ¢opM¢8KTOpOB H Allll paanHqHblX npOD8CCOB 

pacceHHHH, flpH 9T0M nnSI qacTHqaoro cyMMHp0BSHHH pHn0B T80pHH B03MymeHHII B o6naCTH 
, Ill 

na¢paKp8CHblX oco6eaaocTeA Mb! ucnonLayeM M8T0A peaopManH38DHOHH0II rpynnbl • C Bhl-

qncnnTenbH0A T0qKH apeHHSI 9TO aau6onee npoCTOA M8Ton cyMMHpOBSHHH~ CpaBH8HH8 peaym.

TaTa 9T0ro MeT0/la nnH XOMnTOH-a¢(j,eKT8 C ToqaoA ¢opMynol! (3) noK83blB88T, qTo OH npa

BHllbH0 naeT aun oco6eaaocTn, u numb xoa¢¢unueaT npu oco6eaaocTH oxaablaaeTcH onpe11e

neaabIM B HH3WBX nopHnxax no e 
2 

B § 5 Mb! C ll0M0lllbl~ peaopManH38DBOHH08 rpynnbl 

HSX0ABM HH¢paKp8CHbl8 oco6eaaocTB nnH pacceHHBSI aapHlKeHHblX qacTHD aa M8llbl8 yrnhl D 
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(c _TO'll!OCTbIO AO 'ln8HOB Bb!CWUX nDpllllKOB B KOScpqlllllU8HTe npu ocooeBHO~Tn) 1) BaXOAUM 

penHTIIBIICTCKYIO KynoHOBCKyro ipasy aMnnHTYAbl STOI'O nponecc_a (paHee OHa Oblna ll3BeCTBa 

numb B npu6IIJIJKeHUU, KOI'Aa OABa 113 'laCTUll IlOKOIITCH). 2) noKa3b!BaeM, 'ITO npu t ➔ 0 

MaTpll'IBbll!_sneMeBT Be 3aBUCUT OT • Ecnu BTopoli pesyn&TaT MOlK!IO IIBTepnpeTHpOBaTb 

npu ipUKCUpoBaHHOM t ~ 0 H • ➔ ~ t TO OH 03HaqaeT, 'ITO ipOTOH He HBnHeTCH peA}KIIO-

nanee Mb! paccMaTpHBa8M SHSnHTH'leCKUe CBOliCTBS TE!X '18CT8li MOAUipHllHpOBaHHi.IX M81-

pH'lllblX sneMeliTOB 4-ro nopHJlKS, }rnTOpble OCTaIOTCH nocne Bbl'IUTSHUH HHippaKpSCHl,jX OC00811-

HOCT8l!. OHi! o6pamaroTCH HS nopore B 6ecKoBe'IHOCTb BHTerpupyeMblM (a OOb1'1HOM CMblCne) 

o6p830M (BHA STHX oco6eHHOCTeli paCCMOTpeB B § 5) u YAOM8TBOPHIOT npeACTaaneHUIO 

Maanen&cTaMa. 06o6maH STH pesyn&TaTbl, Mb! ipOpMynnpyeM AnH MOAHipllllHpOBaBBblX MSTpH'I

HblX sneMeHTOB OABOM8pBb18 AHcnepCHOBBbl8 COOTBomeBHH U npeACTaBneHHH MaBA8nbCT8Ma 

BO acex nopHAKSX no cnn&HOMY H sneKTpoMaI'BHTHOMy_ B3aHMOA8liCTBHHM. Hx oc'HoBH08 OT

nH'IH8 OT COOTB8TCTByromnx COOTHOC8HHll B Teopnn CHnbHblX B38HMOA8liCTBHl! COCTOHT.B 3a

M8H8 nonrocoa Ha 060611l8HHb18 CT8n8HHbl8 ipyHKllHH. 

B K8'18CTBe cnertcTBHH STHX COOTHomeHHli B § 8 nony'l8Hbl 8CHMnTOTH'leCKH8 COOTHO

meHHB M8}1()ly AH¢ipepe11nnanbHb!MH C8'1811HBMH pacc8BHHH qacTHll H aHTH'laCTHll npn BblC0-

/32/ 
KHX 8H8pI'HBX, 0606ma10mne pesyn&TaTbl noryHoBa H COTPYAIIHKOB Ha cnyqal! Y'l8Ta 

sneKTpOMaI'HHTHOI'O B38HMOA8l!CTBHH. B § 8 nOK838Ho, 'ITO OTHOW8HHe STHX ce'l8HHli npn 

Bbrcoxnx sHeprnHx saaucnT OT 0Taome11nH,paspema10mnx cnoco611ocTel! no aHeprun a o6onx 

nponeccax, nal!lleaa sTa saancUMOCTb Amt pasnn'IHhlX nponeccoa n paccMoTpeu cnoco6 TO'l

uoro onpeneneHHH paspema10mel! cnoco6HocTu nyTeM perucTpanun MHI'KHX ¢oToHoB ~ saAaH

HoM HBTepaane SH8pI'Hil:o 

3TH acnMnTOTH'18CKH8 COOTHOlll8JraH nol(a3b!BaIOT, 'ITO.'Ha6n10A08M08 npn AOCTHI'HyTblX 

aueprnnx pasnuqne Me}l()ly ceqeHHHMH ,, p - u ,, + p - pacceBHIIH H8nb3B 001,BCHHTb 

BnHBHH8M sneKTpOMSI'HHTHOI'O B3aHMOA8llCTBHH, ecnn paspema10mne cnoco6uocTH npH U3M8-

peHBB aTnx nponeccoa He oTnnqannc& Bo MHoro pas. Pasnuqne B ce'IOHHBX,cKopee acero, 

COOTB8TCTByeT TOMY, 'ITO AOCTHI'HYTbl8 SHepruu eme MSnhr. Ilpn yaenH'l8HHU aueprnn U TO'I

HOCTH SKcnepHM8HTOB H800XOAHMO sa6oTHTbCH, 'ITOObl npH npoaepKe acu~nToTnqecKUX co

OTHomeanl! pacceHHHe '18CTUll H aHTH'laCTHU peI'UCTpnpoaanoc& C OAHHaKOBOl! nnu AOCTSTO'I

HOli xopomo us~e_cTuoll: paspemaromeli _cnocoouocTbIO no aueprun. TaKasr npo_aepxa nMeeT 

6on&moe 3Ha'l8HH8 nnsr COBp8M8HHOil Teopnu cnn&HOI'O H aneKTpoMaI'HHTHOI'O B3aHMOA8liCTBHli, 

IlpnM8HSISI acnMnTOTH'l8CK08 COOTHomeHne K pacceHHUIO 38pSllK8HHblX 'ISCTH!l C Manb!MH_ 

nepe_naaaeMblMH HMnyn&CSMH, nony'laeM, 'I_TO acnMnTOTH'l8CKH pean&Hbl8 'ISCTH S!Aepl!b!X 

aMnnKTYA anepeA AnSI 'IBCTHll H 8HTH'l8CTH!l paB.Hbl no MOAyn10 U npoTHBonono»CHbl no 3118-

/32/ /83/ 
Ky, 8 MHHMbl8 'ISCTH paBHbl , Ha BM81011lHXCll: ·aKcnepHM8HTanbllblX ASHHblX nony'l8HO 

'ITO OTJ{Olll8HHSI pean&HblX imcTeli K MH.HMblM ~mr_. -qacTHll H aHTH'laCTHll HM8IOT OAHllaKOBbl0 

3HSKH, 3TH peayn&T8Tbl TSKlKe yxa3b!BaIOT Ha_ TO, 'ITO acnMnTOTH'l8CK8H oonaCTb saeprnl! 

eme H8 AOCTHI'HyTa, 
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nacnepCHOHHU8 COOTHOlU8HHSI 3TOll rllSBbl MO>KHO HCnOllb30B4Ti, B p83IIH'IBblX 381l8'18X1 

rne ny>KHO Y'l8CTb 3118KTpOMarHHTH08 B38HMOl18llCTBH8 • 

.. .. .. 
OCHOBHb18 p83YllbT8Tbl llHCC8pTaBHH llOKIIS/lblBSIIHCb HS M8lKl1yHapOl1HblX KOH<pepeBBHSIX 

no cpH3HK8 BblCOKHX saeprHl! 1980 .H 1964 r.r., Ha COB8lll8HHH no llHCnepcHOHHblM COOTHO

W8HHSIM B HooocH6HpCK8 B 1961 r. H HS C8CCHH OT/l8ll8HHSI Sll18pHOll cpH3HKH AH CCCP B 
· . /33-50/ . /51-53/ 

1965 r. OHR ony611HKOB8Hbl B pa6oTaX H OTl1811bHblX pa311e11ax pa6oT • 
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