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P.A.ACAHOB 

UenD padorbl, HaCTORmaa ~HCCepTSUHR IlOCBRmeHa BonpocaM no
CTpOeHHff KBSHTOBOI T80PHH nonR C KHp8DbHOA iHHSMHqSCKOI CHMM6TPH
el, H npHll8H8HHIO TSKOI TeOpHH ~nR OilHCSHHR q)H3HKH M630HOB HH3!UIX 

aHeprHJ.t. 

AKTyaDbHOCTb npodneMhl. B TeqeHHe I.IHOI'HX DST ~OCl'HlK8HHR, CBR-
38HHble C TeopeTHqeCKHM 0IlHC8HHSM CHRbHhlX B38HMO~elCTBHt, onHpa
nHCb HS MSTO~ ~HcnepCHOHHhlX COOTHOWeHHI/I-J/, B TO BpeMR KSK Me

TO~hl KBSHTOBOI TeOpHH UODR He HMSDH ycnexa. B nocne~Hee BpeMR 
3HSqeHHe TeopHH nonR BHOBb B03pocno,H He dy~eT OWHdKOI CK838Tb, 

qTo nocTpoeHHe e~HHOK TSOpHH aneMeHT8pHhlX qaCTHU, B TOM qHcne 

TeOpHH a~pOHOB, Bpai nH B03MOlKHO des cymecTBSHHOl'O HCilODb30B8HHR 

IlOD8BhlX MeTO~OB, T8KOMY OC03H8HHIO Beiymero nonoJKeHHR KBSHTOBOI 
TeOpHH IlODH Hee 6ypHOMy P83BHTHIO B nocneiHH8 roihl cnocodCTBOBS

no rnydoKoe IlOHHMSHHe PODH ~HHSMJlqecKHX C.IWMeTpHI B ~H3HK8 ane
M8HT8PHhlX qaCTHU, B qaCTHOCTH, ponH KHp8DbHO» CHMMeTpHH B ~H3HK8 

8~pOHOB . 
IlpH YCT8HOBD8HHH HCXO~HhlX nonOJK8HHI KHP8DbHOI anredphl TOKOB 

BBlKHYIO ponb Chlrpana YHHBepcaDbHOCTb CD80blX H aneKTPOll8l'HHTHhlX 
B38HMoielCTBHI aipoHOB H nenTOHOB npH HH3KHX 3HeprHRx/4/. nHaa

MHqec~He pe8DH38UHH KHf8RbHOI CHMM8TPHH C no11om1~ 4l8HOM8HODOl'H
qecKHX narpaa~HaHoB/S, I npaBenH K ca11ocornac0Baaao11y HH3KOaHep

reTHqecK011y OUHC8HH~ CHRbHhlX B38WAoieJ.tCTBHI a~pOHOB , Cauocorna

COBSHHOCTb KHP8DbHOH TeOpH~ COCTOHT B TOM, qTO B npeiene . HH3KHX 
aHeprHI Bhl~HB88T RHWb npHdnHJKSHHe ~epeBbSB, H HH3K03HepreTHqe-

• CKHe KOHCT8HThl CBH3H ql8KTHqecKH HenepeHOPMHPYIDTCH 38 cqeT BhlC-

WHX nonpaBOK no CHDbHOMY B38HIIO.ll,6~CTBHID (T.e. yioBneTBOpHeTCH 
Tpe6oB8HHe YHHBepcanbHOCTH)/7/. Tell C8Mhlll paano*eHHe no 3HeprHH 

H8qHH88T COBnaiarb C paanoJKSHHSM no CHnbHO~ KOHCT8HTe CBH3H. 
0 nno.n,OTBOPHOCTH HieH s.ipanbHO» CHMMSTPHH CBHieT6DbCTByeT 

IlOCTOHHHOe pacwHpeHH.e OODSCTH DPHM8H8HHH anredpbl TOK OB f HH3K0-
3HeprerHqeCK8H ~H3HK8 aipoHOB/B, 9/, pacna~bl pe30H8HCOB/ Of, rny-

60KOHeynpyrHe nenTOH-aipoHHble B38HMoie~CTBHR7II/). B H8CTOHmee 

BpeMR cymeCTBYIDT KSK TeoperHqeCKHe, TSK H 3KCnepHM8HT8DbHble yKa-
38HHH HS TO, qTo KHp8DbH8H CHMMSTPHR M0~8T HBnHTbCH OCHOBOI ina 
nocrpoeHHH TeopHH a~pOHOB, eiHHOH .n,na Bcex 3HeprH»l12- 14/. 8 
CBH3H C 3THM BOilpOCbl CTSTyca ~HH8MHqeCKOH KHP8DbHOK CHMM6TPHH 
npH HH3KHX 3Hepl'HHX H 3KCne pHMSHT8DbHOe IlO~TBep~ieHHe ~H3HqecKO~ 
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HH~OPMSIUIH, KOTOpBH B HeA co~epitHTCH, HM8DT Heuano»a.Hoe 8H8Q8-
HH6. UenecooOpaaHOCTb IlOCT8Bn6HHblX B 'AHC08pT81UIH 88'A8q onpe'A8-
nH8TCH He TOnbKO TeopeTHqeCKHMH coo6paaeHHHMH. CTPOHTenbCTBO 
KPYilHblX "ueaOHHhlX qiaC5pHK 11 OTKPii!B88T lllllpOKHe BOSMOl!IHOCTH UH Hay
qeHHH aneKTpouarHHTHhlX H ~pyrHX CBOIOTB M680HOB. IlQ8TOMY Teope
THqecKSff OU8HK8 HH8KOaHepr8THqecKHX napaueTpOB P88lll(QHhlX B88HM0-
~8ACTBHR npHo6peT88T 6onbmoe aHaqeHH8 ,llnH npoeKTHPOBSHHH H no
CT8HOBKH axcnepHM8HTOB. 

HBY1lH8H HOBH8Ha. B 'AHCC8pT8UHH C'A6n8HO nep»oe ycnemHoe npH
M8H8HH8 annapaTa KBSHTOBOR TeopHH nona ~na OUHC8HHH WHPOKoro 
Knacoa HH8K08H8preTHqecKHX 8~POHHhlX npoueccoB. ITonyqeHhl HOBhl8 pe
aynLT8Thl, IlOK88hlB8m~He, KSK MOEeT peanH80B8TLOH T80PHH Boauy~e
HHA ,llnH OHnbHhlX KOHCTSHT CBHSH B T80PHH nona C KHpanLHOR CHMMeT
pHeA. Ilpe~CK888HO 8HOM8nLH08 UOB8,ll6HH8 HH8KOSH8PreTHqecxoA aunn.H
TY,llhl KOMnTO.H-a~eKTa HS UHOH8X. 

IlpaBTCeoian DBRHOOTe P@62T~.PeaynbTaTH BhlQHCneaHR 8.MIIRHTY.ll 
CHnbHOro, aneKTpouarHHTHoro H cna6oro B88HMO,ll8ACTBHA M880HOB H8-
XO,llHTCH B xopomeu cornacHH c axcnepueHTBnLHblMH .llBHHhlMH. Kpoue 
Toro, C,llenaH1i1 onpe.lleneHHh!e npe,llcxaaaHHH o BenHqaaax, xorop1i1e Ha
uepamTca B H8CTOH~88 BP8MH Hml 6YPJT H8M8PHTbCff B CKopou Oy,JU'~eu. 
HeKOTOp1i1e HS STHX npe~CK888HHA Y•e Il0,llTB8pa,ll6Hhl nocne,llHHMH axcne
PHM8HT8MH B ~Y6He, CepnyxoBe H B8T8BHH. Ha OOHOB8HHH peaynbTSTOB, 
nonyqeHHWX B ,llHCcepTSUHH, npeinoaeHY HOBhle axcnepHM8HThl no onpe
,ll818HHE ~YH.ll8M8HT8nLHh!X napaMeTpOB B88HMO~eRcTBHH ~830HOB. 

A1Top aaqmaeT peayn;~aTw 

I, ~OK888T81DCTBO TeopellJi O ToqHOM COKpa~eHHH BKX8,llOB BYO
mHX nopH,ZUCOB B T80PHH nona C KHpanLHO. OHMMeTpHeA npa BhJqHcneHHH 
KOHCT8HTW cna6oro pacna,lla IlHOH8 B npe,llene ay:neBOH M8CChl IlHOH8, 

2. ilOCTp06HH8 KOB8pH8HTHQl T60pHH B03MY~8HHR AnH narp8HZH8-
HOB, HBlIJIE~HXCH aenHH8AHoA peanH88UBeA npOH3BOnDH00 ~HH8MHqecKoR 
CMMMeTpHH. 

3. ~OK838T61iCTBO cauocornacoBBHHOCTH 0,llHOneTne»oro npHOnH
•eHHH B KBSHTOBOR T80pHH nona C KHpan»HOR CHMM8TpHelrt. 

4. 0nHC8HHe noporoBoro ll0B8,ll8HHH 8MilllHTYAW HH8K08HepreTHQe
CKoro llHOH-nHOHHoro pacceHHHH. 

5. 0nHC8HH6 B P8MK8X 0,llHOll8Tl6BOro npaOnu;eHHff KBSHTOBOR 
KHP8nbHOR~1.00PHH mHpOKOro K1l80C8 npouaccoB aneKTPOM8rHHTHOro H 
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c1a6oro B88HMOAelCTBHI M880HOB HH8KHX aaeprHH. B TOM qucne npe,ll
CK888HHe OCIUIJlJlffUHH AHHSUHqecKO~ nonHpHayeuOCTH ueaOHOB. 

6. B1i1qHCl8HB8 8~W6KTHBHOrO 6HJIOK8nbHOro narp8HJW8H8 B a6ene
Boil K8JlH0poBoqaoA T80pHH C KBpanbHOH CHMM6TpHeA H BhlBOA yp8BH8HHa 
,llJIH cneKTPOB MSCC ~pl&HOHOB H CBH38HHWX COCTOHHHH B T8KOH TeopHH. 

COA6pa8HH8 pa60Thl. ~HCC8pT8UHH COCTOHT H8 BB8A8HHH, WSCTH 
rnaB, 88KIIOqeHHff H npH&OX8HHH, COA8PXHT 179 CTp8HHU uamHHOilHCHO
ro T8KCT8, OAHY T8MHUY, 31 pHC., 6H6nHorpSWHIO H3 100 H8HM1lHOB8-

. HHlrt • .bo BB811;8HHII ASH8 o6~8ff IlOCT8HOBK8 88A8qH, cipopMynHpOBSHhl 
HCXOAHhle rHnOT68hl H npe,llnono•eHHH. 

B rnaBe l Kp8TKO Ha:narSIOTCH OCHOBhl TeopHK aemrnelHWX peanH-
88UHl rpynn CHllll8TPHH no 8.KapTSHy H ,ll8Hhl KHP8lbHhl8 narp8H&H8Hhl, 
KOTOphle BOCnpOKSBO,llHT B npH6nHX6HHH A8P8Bb8B HK8K08HepreTHQ6CKH8 
TeopeMhl anre6phl TOKOB, '111811HO .itnH aTHX :narpaH.H8HOB H CTpOKTCil B 
A8nbHelme■ KBSHTOBSH T80PHH nona. OCHOBHWM peaynbT8TOM nepBO~ 
rnSBW HBnH6TCH ,llOK888T6nbCTBO TeopeMhl O cnpaB8AllHBOCTH npH6nH~e
HHff ,ll8p6Bb8B B HH8K03HepreTHQ8CKOM npe,llene B KB8HTOBOl T60PHH 
nona C KHp8nbHOI CHMMeTpHel. A HM8HHO, npOHSBOAHTCH TOQHOe Bhl
llHCl8HH8 KOHCT8HThl cnaOoro pacna,lla IlHOHB H IlOK88WB88TCff, QTO B 
npe,llene HyneBol M8CChl IlHOH8 BKHSAW OT BC8X nopH,llKOB TeopHH B08-
uy~eHHH B88HMHO KOMil8HCHpy10TCH, 38 HCKnmqeaHeM BKnBAB OT ,llH8-
rpa11111,1, OllHChlBSIO~elrt npH6nHll6HHe A6P8Bb8B. TeM C8Mh!M IlOK838HO, 
qTO OCHOBHOI napauerp TeopHH aenocpe'ACTB6HHO CBH38H C H80nIO,ll86-
uoa HS SKCnepHM8HTe BenHIDIHOI. r 

rnaB8 Il noCBH~eaa nocTp08HHID T80PHH B08MY~8HHM ABH HenonH
HOMHSnbHWX narp&HU8HOB C ~HSJIHqecKOK CHMM8TpHel. P8CCM8TPHB8e
M8H T80PHH nonH HBnHeTCH Henepeaopuapyeuoti. IloaTo■y Alff BhlqHcne
HM AH&rpauu aeoOxo~uo npHJ&eHHT» MeTo~ perynapHaauaH aenonHHO
MHanbawx TeopHlrt (c IlOMO~ilO cyMMIIPOBSHHH OeCKOH6QHOrO pH,ll8 .llHS
r~u C ~KCHpOB8HHhlM llltCnOM B8PWHH), p8BBHTW8 PHAOM 8BTOpOB/IS
- 61. HBMH BCilOHb8yeTCH O,llHH H8 TBKHX M8TOAOB (cynepnponaraTop
Hhll), npe~nOE8HHNI M,K.BOIKOBhlM/I6/. B AHCCepT8~HH C,llenaao 0600-
~eHHe cynepnponaraTOpHoro M8TOA8 H8 aarpaH.HSHY C npOH8BO,llHllMH, 
a Huesso, AM o,llHoaaaqaoro BhlQHcneHHH cynepnponaraTopa c npona
BOAHHMH npe,llXO~eH npHHUHil perynapHOCTH, KOTopwR He HapywaeT HC
XOAHOH CHMM6TPHH TeopHB. 

Koa<IJCl)HUHSHThl peano~eHHH cynepnponaraTopa no cTeneHHM oOwqawx 
nponar8TOPOB onpe,llenHIDTCH HS H6ll0nHHOMH8BbHOA (p()plW narp8Hlltll8H8. 
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0,l!HBKO rpyHKI.\HOH8nbH8H 38Bl4Cl4MOCTb narp8HJKH8H8 OT noneti, npH OA

HOH H TOA lle AHH8MHQeCKOi-1: CHMY8TpHH, M0ll8T 6blTI, p83HOK B 38BHCH
MOCTH OT Bhl6opa KOOpAHH8T B npocTp8HCTB8 roJI]lCTOYHOBCKHX nonel,t. 
Il03TOMY OAHHM H3 nepBblX waroB AOUHO 6blTI, IlOCTpOeHHe T80pHH B03-
MYill8HHH, He 38Bl4CHiJl8lt OT Bb16opa KOOPAHH8T B npOCTp8HCTBe IluJieti. 

B K8Q8CTll8 T8KOBOi4 npe]lJI8r88TCH CTpOHTb T80pHKl B03MYill8HliH 
B IlPOH3BOJlbHOK CHCT8Y8 KOOp]lHH8T, B KOTOPOK H8 ypOBHe M8TpHQHblX 
3JieMeHTOB BblilOJIH8Hhl BC8B03MOllHhl8 nepecTpOHKH ,l!H8rpaw ~elHM8H8, 

H83hlB88Mbl8 peAYKI.\HHMH HJIH Cll8TH814. OHH COCTOHT B "nepe6paCblB8HHH 11 

IlpOH3BO,l!HhlX B B8pWHH8X C OAHHX nponaraTopoB H8 ApyrHe H CB8A8HHH 

H8KOTOPhlX H3 HHX K i> -qiy!IKI.\HHM. 1'8K8H nepecTpOAKa M8TpHQHhlX 

aneMeHTOB npHBO]lHT K H3MeH8HHIO CTPYKTYPhl ,l!HarpaMM ~eAHM8H8 - Cll8-

THIO JIHHHH H YM8HbW8HHKl QHCJia BepwHH. IlporpaMM8 IlOCTp08HHH pe]lyUH

pOB8HHOlt TeopHH B03MYill8HHA (T.e. T80pHH B03MYiJl8HHA, r]le CA8ll8Hbl 

BC8 B03MOllHb18 P8AYKI.\HH B ngl46JIH~8HHH ]l8p8Bb8B) CihlJia BhlilOJIH8H8 
A.B.BoJIKOBblM/

67. B pa6oTe/ / CiblJIO Il0K838HO, qTO yqeT BC8B03MOllHblX 

p8,l!YKI.\HA IlOJIIOCHhlX AH8rpaMM K SljJ(p8KTHBHOMY KOHT8KTHOMY B38HM.O]lel.t
CTBHIO 3KBHB8ll8HT8H Ha M8CCOBOK IlOB8PXHOCTH HBHO KOB8pH8HTHO/,I npo-

11eAype nepexO]l8 OT IlpOH3BOHbHOl.t CHCT8M.bl KOOp,llHH8T K HOPM8JJI,UOA, 
(T.e. CHCTeMe KOOp,llHH8T BA011I, reO]l8314Q8CKHX JIHHHi1 npocTp8HCTB8 
roJI,llCTOYUOBCKKX: nonel,t) • OCHOBHblll BOnpoco11, KOTOpbll,t CT8BHTCH B 

pa6oTaxl
6,I7/, HBnHeTCH Bonpoc "K qeuy npKBOAHT nonHhli-1: yqeT pe

AYKI.\Hi1 B IlpOJ43BOilbHOil CHCTeMe K00p,!IHH8T? 11 Teopeua 3KBHB8JieUTHO- _ 
c·r11 Il03BOJIHeT IlOAOHTK K Il1J06J1e11e P8AYKUKA H8CKOJII,l(Q C Apyrol.t CTO

po~hl, 8 HM8HHO: "KaK cipopMyJIHPOB8TI, Teo.pHIO B03MYill8!i11lt C H811Clonee 
IlpJCThlMK pe]lyKl.\110HHblMH CB014CTB8MH? 11 

~M8HHO STOT B0l1poc 11 pewaeTCH B ,!IHCCepT81.\HK AHH cnyqaH 
KB8HTO.BOi-1: TeopHH IlOJIH C npOH3BOJII,HQ/,I ,!IHH811HQeCKOi-1: CHIIM8Tp11elt, B 
rnaBe II Henocpe]lCTrl8HHO B T8JJMHH8X <t>opM K8pT8H8 (lJop.uynHpyeTCH 
KOB8pl18HTH8H T80pHH B03MYill8HHlt. 0CHOBHhll4H MOMett·raMH T8KOi1 TeOpHK 

B03MYiJleHKU HB11H8TCH: I) P83,!18Jl8HH8 roJIACTOyHOBCKHX nonelt H8 KJ18C

CHQ8CKl18 H KB8H'r0Bhle 110 reo,11e3HQeCKKM JIHHHHM qJ8KTOp-npocTp8HCTB8 

G /H , rAe G - npoHaBonbH8H AHHBMHqecKaa rpynna, a H -
no.z1rpynna CTa611Hl>HOCTl1 BaKyy.ua; 2) Bhl60p 'PYH,ll8M8HT8JlbHhlX noneA 
T80PHH, K8K HOpM8JlbHhlX KOOp,!111H8T noneBoro npocTp8HCTB8, H8Q8JIO 
KOOPAl1H8T KOTOporo onpe.z1e1IH8TCH KJ18CCHQeCKH1111 IlOJlflllll, B T8KOH 

TeOpHK B03MyilleHl1~ MN cµaay nonyqaeM KOB8pl1aHTHOe p836H6HHe Bcex 
,!1Harp8MII H8 ,l!HarpDMMhl C WHKCl1pOBaHHYM QHCnou nepWHH, KJIH C qlHKCH

pOB8HHblM QHC110M nerenb. (B nro6o~ APYrOH Cl1CTeue noneBYX KOOPAH-
,;! 
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HaT 148-38 npOl43BO]lHYX B narpaHllH8H6 B38HMOA8HCTBHH AH8rp8MMbl C 
onpe]leJieHHbM QHCJIOM BepwHH C IlOMO~I,ID peAyKUHl.t CBOAHTCH K cyuue 
Al18rp8MM C p83HhlM QKCHOII .sepwHH). IlOAPOOHO p8CCM8TPHB8IDTCH T80pl1H 
C Kl1p8JII,HO~ CHMMeTpHel H TeopHH rp8BHT81.\Hl1. 0AHHY 113 OCHOBHNX 

CJI8ACTBl1A KOB8pHaHTHOK T60pHH B0311y~eHK~ HBHH8TCH YTBep4A8HH8, 

QTO H8IlOJIHHOMH8JlbHble T80PHH C npOH3BOHbHOlt AHH8MHQeCKO" CHUMeTpK
eA eCTI, JIOKan11ayewe Teop11H, B CHJIY qJBKTOPHBJII,HOro yClhlB8HHH K03ip
~HUHeHTOB paano~eHHH no HOpM8HbHhlM KOOP,!111H8T811 npOCTp8HCTB8 roJIA

CTOYHOBCKHX noneA. 

McnoJib30BBHH6 cynepnponaraTOpHoro 148TOA8 npl1BOA11T K KOHeq
HOl T80pHH ,ll8~e 6ea BBeA8HHH KOHTpqneHOB. 0AHaKo, H838BHCl1MO OT 
npo6JieMbl ynbTp8ipHOil6TOBblX p8CXOAHMOCTei, BhlqHcneHHe no TeOpHH 

BO3MY~8HH~ Tpe6yeT nepeHOPMHpOBOK BCex WH3HQeCKHX BeJIHQHH. HaMH 

npoBe]leHa nporpauua nepeHOpMHpOBOK KHP8IlbHOR TeopHK, KOTOP8H He 
HapywaeT HCXOAHYID KHpanbHYID CHMMeTpHIO TeopHH. Ilocne]lHHH H8KJI8Ahl

B8eT onpe,11enettHhle CBH3H Ha KOHCT8HTbl nepeHopM11poBOK (TO~A8CTB8 

?OPA8). 
Bb1QHCJ18HO Hl18KOaH8preTHQeCKOe paano~eHHe onepaTopa C06CTB8H

HOH SHeprHH Il110H8 B O,!IHOileTneBOII 11 ,llByxneTJI8BOM np116n11~eHHHX 11 

IlOK838HO, QTO paano~eHKH no neTnHII COBil8]l8IDT B nepBOM nopH]lKe C 

paano~eHH8M no H11nyn1,cy. ~BYXIl8TJI8B08 np116Jil1lleH11e ABeT BKJI8A nHWI, 
B BhlCW148 nopH]lKH HH3K03HepreT11qecKoro P83Jl0~8HHH. 3TH peaynbTaTY 

yK83b1BaKJT Ha TO, QTO npH H143Kl1X SHeprHHX OAHOneTJI8BOe np116n11xeHHe 

A88T OCHOBHOK BKJ18A B COOTB8TCTBYIDillHl euy K03qlqlHl.\118HT HH3K03Hep

reTHqecKoro paaJIOlleH11H. B qaCTHOCTH, OAHOneTJI8BOe np116Jil1X6HHe B 
OCHOBHOM_Ollp8]l6JIH8T cpe,!1H8KB8,llpaTl1QHbl8 P8AHYChl 3JieKTpOM8rHHTHblXr 

H caa6wx ipopM~8KTOPOB. 
B CJieAyID~HX Tpex rnaBax H3JIOlleHbl peayJibT8Tbl BhlQHCJ18HHH aun

JIHTYA CHJibHhlX, saeKTpOM8rHHTHWX H cna6blX B3aHMOA8iCTBHR M880HOB 

B OAHOnerneBOM npH6Jll4•8HHH KB8HTOBOl TeopHH nona C KHpaniHOU ,ltB

HallHQ6CKOI CHIIM6TpHei. 

B rll8B8 lli B T80pHK nona C HenonHHOM118JliHblM KHp8nbHblM narpaH
ZH8HOM BYqHCJieHY BKA8AY OT OAHOil8TJ18BblX ]lHarpao B SMilHHTYAY HH8-

K03HepreTHqecKoro 3i :tr-p8CC6HHHH. HeonpeA8JI8HHhl8 napaueTpY, B03-

HU8ID~•e npH BY1111CJI6HHH nKOHHYX ll8T6Ab 1 WIIKC■pyDTCH C IlOMO~U> cy
nepnponar8TOPHOrO M8TOA8 perynapK88UIIB 8 KOB8pK8HTHOR T80PK■ B08-
MYllleHHA. 8aaue ABYX nepBYX nopHAKOB paanoaeHHH no ( 1/F.a ) 
noaBonBJIO npOB6CTH YHHT8pH38UHE 81UlJIHTYAH C DOMO~iE Il8Ae-npM6Jlll-
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JteHHH H Tell cauuu Ol!HC8Tb waay pacceHHHH C npaBHRbHYll noBe,lJ,eHH61l 

B noporoBoii o6nacTH aHeprHtl. nony11eHo npa11Hnbaoe nono:a:eHHe J> -
peaoH8HC8 ( ,,,, ~ 800 MaB) C WHPIIHOM nopH,lJ,K8 150 Mall. IlOK838HO, 
llTO B noporOBOff oei.JI8CTH paano:a:eHHe no neTMll COBn8,lJ,86T C paa110-
Jt6HHe11 no 11ano11y napa11eTpy ,..., 10-2 • OcHOBHYY peay.JibTBTOY rnaBu 
HBnHeTCH BHIIKCneHHe ,lJ,.JIHH pacceHHHH Bcex BO.JIH, B TOM llHC11e D -
BO.JIHH, 8 T8Kllt6 pH,ll,8 napaMeTpOB 3WWeKTHllHOff 06JI8CTH ll38Hll0,lJ,6ffCTBHH. 
flony11eHHNe peay.JibT8Tli xopomo cornacyroTCH C yCT8HOBHBmHYHCH ,lJ,8HHH
llH 3KCnepHY6HTa/IS/ H peay.JibT8T8MH Wf!HOll6HOlIOrH11ecKoro 8H81IH38. 

nnHHN pacceHHHH ,lJ,11H npOBSBOlibHHX napUH8RbHYX BO.JIB H caua 8MlllIHTy

,lJ,8 y,lJ,OBJieTBOPHDT BC61l Hepa11eHCTBa11, nonyqeHHNM MapT6HOll HS C811HX 
o6mHX Tpe60B8HBff YHHT8PHOCTH H 8H8lIHTHllHOCTH/l9/. B CBHSH C 3THII 

Hau npe,ll,CT8B.JIH6TCH "icneKTHllHYll COBM6CTH08 HCnOJib30B8HHe ,lJ,Hcnep
CHOHHOro llO,lJ,XO,lJ,8/2 , 3 C ueTO,lJ,011 T60pHH BOSMymeHHff B KB8HTOBOff KH

p8.JibHOff T80PHH llO.JIH. (KHP8.llbH8H CHllll8TPHH, K8K llOK838HO B pa6oTe 
illHpKOB8 H Cepe6pHKOBa/3/, Yll8HbmaeT llHC.JIO npoHSB01IbHYX napaueTpOll 

,lJ,HCnepCHOHHOro llO,lJ,XO,lJ,8, T8KHII nyTeu, B qacTHOCTH, T8KJte Y,lJ,8lIOCb 

ODHCST}, J' -peaOH8HC) • 
B r.Jl8Be lY B 0,lJ,HOll6T.Jl6BOM npH611HJt6HHH KB8HTOBO£! KHp811bHOI 

TeOpHH 6YJIH BYIIHC116HY aunnHTYAY p83.JIHIIHYX a11exrpo11arHHTHYX npouec
COB C Yll8CTH61111630HOB. 

IlOK838HO, llTO cpe,lJ,H6Kll8,lJ,peTHIIHli6 p8,ll,BYCY 38pHJt6HHHX 11630HOll, 
B OCHOBHOM, onpe,lJ,elIHIOTCH 6apHOHHYMH neTJIHYH, p8CXO,lJ,HllOCTH B KOTO
pux ycTp8HHIOTCH nepeaop11HpOBK81lH WH3Hll6CKHX B611HllHH. MeaOHHY6 
neT.JIH, perynHpHao11aaHue c nouo~bro c.n. 11eTo,lJ,a, onpe,lJ,enttroT cpe,ll,He

KBa~paTH11ecKHi pa,ll,Hyc H6ffTp8JibHYX K80HOB, 8 T8KJte IIHHIIH6 1180TH 

8118KTPOY8rHHTHYX WoPM(l>aKTOPOB Bcex M630HOB. PeaynbT8TY, nony11eH

HY6 ,lJ,11H WOPM!pt!KTO~OB, HSXO,ll,HTCH B COr.JISCHH C ,lJ,8HHHMB llOClI6,lJ,HHX 
3KCll6PHM6HTOB/20, l/, 8 T8KJte C npe,ll,CK838HHHMH TeopeTHll6CKHX 11O

,lJ,eJiel, OCHOB8HHYX Ha HCllORb30B8HHH ,lJ,HCnepCHOHHYX COOTHOID6HHM/22/ 

H .P -,lJ,OMHHSHTHOCTH/231. 8a11eTHM, llTO npoue,ll,ypa Il8,lJ,e-npH611HJte

HHH, npHM8H8HH8H K nepBYll ,lJ,BYll BblllHCJI6HHYM nopH,lJ,K81l 91I8KTpouar
HHTHoro WoPMWSKTope (Tax ae xax H B np8,ll,Y,!J,Y~el rna11e npH BYllHC

neHHH 8MllJIHTYAY $ 5 - pacceHH.IIH) noa11011HeT 06aapy:&.11Tb HpKO Bblp8-
1t6HHblii .P -p880H8BC C 11acco£t ~ 800 .MaB H DIHPHHOI ~ 150 MaB. 
illHpHH8 peaOH8HC8 6CT8CTB6HHO CBH88H8 C ;1.11lHHOI p -BOJIHY B $1i -

pacceHHHH, noCK01lbKY o6e 8TB B8JIHIIHHY onpe,lJ,eJIHIOTCH IIHHMOI qacTbE 
DBOHHOI ll6T11H, OllHCYBBJOmeM a11eKTpo11arHBTHYM \l)opu\l)aKTOp. 
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BU'IJHCJI8HY T8K&e 8MilJIHTY,lJ,N KOMllTOH-a~eKTOB HS 11830H8X. Paa

JIOlK8HH8 8THX aunnHTY.ll no 8H8PrHHM \POTOHOB on~8,l\8M8'.r B8lll:HUe CT8-
THll8CKH8 napaueTpY - nonapHayeuOCTH M030HOB/ 41. AMilJIHTy,lJ,U KOMn

TOH-3\P\P8KTOB B 0,lJ,HOil8T118BOll npK6JIHlK0HHH, nocne npOB8,ll8HHH nepe

HOPMHPOBOK WH3Hll8CKHX B8lIHllHH He CO,lJ,8plK8T p8CXO,llHMOCT80 K8K B 
6apHOHHYX, T8K H 11eSOHHUX neT11HX. BYllHCneHHe BKlI8,llOB OT 8THX ,lJ,H8-
rpa1111 npHBO,lJ,HT K xopowo onpe,ll,€lI8HHUlt KOH811Hblll pesynbT8T81t, ,lJ,838 
6ea npH1t€H6HHH c.n. ll6TO,ll,8. KOB8pH8HTH8H TeopKH B03My~eHH0 ynpo

~aeT BYIIHCJI8HHH ,lJ,JIH O,lJ,HOll8TJI8BUX M830HHHX ,lJ,Marpauu H rapaHTHpyeT 
'KHP8libHYIO HHB8pH8HTHOCTb 811IllIHTY,lJ,Y BHe ll8CCOBO£! noBepXHOCTM B 

npe,ll,ene mK-. o • B paccuaTpHBaeuo0 o6nacTH noporo11ux aHeprH0 
TeopHH 11os11ymeHHH no ( fl F7:i ) co11na.z1aeT c pasnoJKeHHeM no 

uanouy napauerpy ~ 10-2 • 
OCHOBHOI peaynbT8T 110,lJ,eJibHOro paCCMOTpeHHH KOMllTOH-a<pcpeKTa, 

npHB6,lJ,8HHOro 3,ll,€Cb, COCTOHT B TOil, llTO BYIIHCneHH8fl a11nJIMTY,lJ,8 

STOro npo~ecca 06118,ll86T 8HOM8JibHHIIH CBOt!CTB8MH C TOIIKH apeHHH 

rHnOT83Y rJI8,lJ,KOCTH. nocne,llHHR npe,ll,IlOJI8raeT IlJI8BHY~ 88BHCHMOCTb 

81,lilJIHTy,llH OT HunynbCOB C xap8KTepHYM ll8CWT800M H3M8H8HHH nopH,llK8 

0,lJ,HOro raB. 38M8THII, qTo BK118,lJ, OT 6apHOHHHX neTenb y,ll,OBJl8TBOPH8T 
K8K rHnoTeae r11a,lJ,KOCTH, T8K H BC6M COOTHOW8HHHM, CJl8,llYElll.HM H3 

anre6pY TOKOll. AHOM811bH06 llOB8,ll8HH6 o6ycJIOBJI6HO TOlibKO BKJI8,ll01t 
OT llHOHHYX neTelib, KOTOpYM peSKO M8HH8TCH C lt8CWT8001l nopH,llK8 

uaccu nHoHa, 
HapymeHHe rHnOT88Y rJIB,lJ,KOCTH CBH38HO C noporOBYMH 8H01t8.JIHH

MH B xaaane H -~.,,. o6ycnoBneiiHYMH POlli,lJ,eHueu nHoHoB • .AHanorH11- I' 

HY€ 8HOlt811HH Hlt8IOT 11:CTO B nepeHOp1tHpye11ol 6 -IIO,ll8.JIH/25/ H 

\l)8KTHll6CKH B JID60ff MO,lJ,611H TeOpHH nonH. Tell H8 M8Hee, xapaKTep 

8THX 8HOM811HJt, T. 8. IlOB8,lJ,8HH8 \PYHKUHH .fl ( f;fiJ/27 /cy~eCTlleHHO 
88:eHCHT OT Toro, Y,lJ,OBJI6'1'BOpH8T JIH BepmHH8 Si t"- B38HMO,ll8ICTBHH 

npHHUHny A,11;nepa ( B npe,ll,e ne 1111 ~ 0 ) • 
B 8T00 CBR3H axcnepHM8HT8JibH06 H3M8p6HH6 WYHKIUIH j3 

uorno 6H ,ll8Tb ,ll0llOJIHHT6libHY8 apryueHTY B ll011b3Y KHp8JibHOI C.HJl.ll8T
pu CHll~HYX B88HltO,lJ,8ICTBHI. 0CHOBHOI BYBO,lJ, COCTOHT B TOM, llTO HC
THHHY6 llOJIHpHayeuocTX lt63OHOB ..fi(o) uoryT 6YTb HSMepeHY JIHmb 

B axcnepBM6HT8X, r,lJ,e SHeprHH WOTOHOB ltHOrO lt8HbW8 118CCY DHOH8, 
Hanp.1111ep, B 11eao8TOll8X, B TO Bp&IIH K8K 8KCD8PHll8HTY B r11y60KO 

aeynpyrHx e+ e- CTOJIKHOBeHHSIX/26/, B peaKUH.flX THna 

l+N ~rt+1'1"/'I , ,.of._. /'I :1i.,+t~N 
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6YAYT npHBOAHTb K APYrH.11 aaaqeaHHM pe3KO 116HHD~eAcH ~YHKUHK 
fi ( 1l'f.) • B npHllOJteHHH II 06cy:1t)l88TCH B03.IIOJIHblA aKcnepHMeHT 

no Ha.11epeHHD .J3 B peBKUHH ~ + + IV at> 11 ~ + ( rN. 

rl rnaBe Y p8CCll8TpHB8roTCH cna61>1e B38HMOA8ACTBHH 11630HOB, 

B OAHOneTneB0.11 npH6nHJteHHH KBBHTOBOA KHpanbHOA T80pHH BblllH

cneHbl q>OplllpBKTOpbl cna6b1X pacnBAOB 11830HOB, PeaynbT8Tbl HBXOJV{TCH 

B YAOBneTBOPKTenbHOII cornaCHH C 3KCnepHMeHT8llbHblMH ABHHblMH, Oc
HOBHOH BK118A B 3TH BenHQHHbl ABroT OapHOHHble neTnH, B TO BpeMH KBK 
BKllBA OT 11830HHblX neTenb 11H60 paBeH HynD, nH60 11811, Bee PBCXOAH

MOCTH B HHTerpanax, CBH38HHbl8 C 68pHOHHbl.llH neTnHMH, yCTpBHHroTCH 
nepeHopMHpOBKBIIH WH3HQ8CKHX BenHQHH, 

IlpH Bb1QHC118HHH OCHOBHOA B811HQHHbl TeopHH - KOHCTBHTbl cna6o

ro p8Cll8A8 l° - ~ 1,1 OAHOneTneBb18 AHBrpBllllbl npHBOAHT K uanoA no
npaBKe, nopHAKB H8CKOllbKHX npoueHTOB, 3TO CBHA8T6llbCTByeT O ca110-

cornacoBaHHOCTH OAHOneTneBoro npa6nHJt8HHH B pacc.11aTpHB88MOA T80-

PHH. 
rlblQHCneHHble qlOPIIWBKTOpbl PBAHBUHOHHblX pacnaAOB YAOB118TBOPHDT 

COOTHOW8HHHM, Cll8Ayroll(HJI H3 anre6pbl TOKOB, KOTOpb18 CBH3blB8DT WOP.11-

WBKTOpbl, KOHCTBHTbl pacnBAOB H no11HpHaye110CTH llHOHOB, 

lieKTOPHhlA qiopuqiaKTOP kt, - pacnaAa coBnBABeT c aneKTpo
uarttHTHblM qiopMqjaKTopo11. CKanttpHhlti qiopuqiaKTop K eJ uenHKOII on-
peAenaeTcH HapyweHHeM Jlj3 CHIIM8TpHH B uaccax OapHOHOB, 

0AHBKO 3KCnepHM8HT8llbH8H CHTYBUHH no CKBn.RpHblM qiopMqJBKTOpau B 

HBCTOH~ee Bp8MH AOBOllbHO npOTHBopetmBB H H8 HCHB. IT03TOMY nony
qe·HHble peay 11U8Tbl no CK811HPHblll qiopMqJ8KTOp8M cneAye-.r p8CCM8TPH

B8Tb KBK npe)ICK838HH8, 

Bb1QHC118H 3qllp8KT BToporo nopHAK8 no cna6011y B38HMOAeACTBHD 
p83HOCTb MBCC H8HTp8llbHblX KBOHOB, IlonyqeHH08 aaaqeaHe Aliff paa
HOCTH MBCC HBXOAHTCH B xopome11 cornac~H C 3KCnep.HMeHTOII, 

~ rllBB8 YI npeA110Jt8H MeTOA H3yQeHHH npo6ne11w AHH8MHQ6CKOro 
cnOHT8HHOro aapyweHHH KHp8llbHOA CH.IIM6TpHH, STOT MeTOA OCHOB8H H8 

BB8AeHHH 6HllOK8llbHblX nepeMeHHblX, B a6eneBoA KBnHOpOBOqaoA T60PHH 

nona nonyqeaa aif}<peKTHBHBH qiyHKUHH AeACTBHH, nepBb18 H BTOpble BB
PHBIUIK KOTOpoA no 6KllOK811iHblM nepeM6HHblM onpeAenHDT COOTB8TCTB8H
HO YPBBH8HHH HB Cll8KTpbl KBBPKOB H CBH38HHblX COCTOHHHA. Knaccaqe
CKOe ypaBH8HH6 ,lUIHll8HHH B TBKOM IlOAX0)18 COBll8A86T C 118CTHJIQHblll 

npH611HJt8HH811 06blQHOA TeOpK.11, 

,,~ 
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0CHOBHY8 p83YllbT8Tbl AHCC8pT8UHH 

I. AOK838H8 Teopeua O TOM, QTO OCHOBHOH napaMeTp TeOpHH, 

KOHCT8HT8 cna6oro pacnBAB IlHOHB, onp8A811H8TCH npaonH~8HH8M Ae

P8Bb8B B npe.l(ene HyneBOW M80Cbl nHoHa. 
2. CqiopuynHpOB8H8 KOB8pH8HTH8il T80PHH B03MYlll8HHH ,l(llH KB8H

TOBOi TeopHH nonH C npOH3BOllbHOM AHH8MHQ8CKOi CHMM8TpHeA H noKa-

38HO, QTO BC8 T8KH8 T80PHH OTHOCilTCH K Knaccy llOK8nH3Y~MblX Teo

.PHH, ,llOK838H8 HHB8PH8HTHOCTI, nonyqeHHOH S -JIBTPHL\bl BHe M8CCO-
B00 noBepXHOCTH. . 

3, ITpOB8A8H8 nporp8MM8 nepettopMHPOBOI, ,l(llli HenonHHOMH811I,HO~ 

TeopHH noJIB 11 npe~noMeH npHHL\Hn onpe,l(eneHHil cynepnponaraTopa c 

npOH3BO,l(HOli, 
4. B1,1q1,1cnetto HHaKoattepreTuqecKoe paano~eHHe onepa-.ropa co6-

CTB8HHOH 3HeprHH nHOH8 B OAHOneTneBOM H AByxneTneBOM npH011H~8HHH 

H noKaaaao, QTO p83110MSHH8 no neTnHM COBn8A88T B nepBblX ABYX no

PilAK8X C paanOE8HH8M no H11nynocy. 
5. Bb1QHC118H8 a11nnHTYA8 pacceHHHH IlHOHOB, IlpOB8A8H (p830BblK 

attanaa, H8KA8Hbl AllHHbl pacceaHHH BC8X BOllH, B TOM q1,1cne D -Bon
Hbl, 8 T8KJt8 PHA napaMeTpOB 3(P\p8KTHBHOH o6naCTH B38HIIOA8KCTBHH, 

6. Bb1QHC118Hbl aneKTpouarHHTHble WOPMWBKTOpbl ueaoHoB H aunnH

TYAhl KOMilTOH-aqxpeKTOB H8 nHOHBX H K80H8X, IlP8AllOEeHbl 3KCnepHM8H

Tbl no aauepeHHD nonapaayeuocTH BAPOHOB. ITpeACKaaaH awweKT ocuan

nHUHH AHH8MHQ8CKO» nonapuayeMUCTH M830HOB, 
7, Bb1QHC118Hbl qJOPIIW8KTOpbl M830HOB B cna6blX Jl38HMO,ll,8HC'fBHliX, 

8 TBKae p83HOCTb M8CC HeKTpanoHblX K80HOB, 
8. ITpe,nnOE8H M8TOA H3YQ8HHH npooneMbl AHH8MHQ8CKOro cnoHTBH

Horo HapyweHHH KHPBllbHOi CHMK8TPHH C nOKO~bD 6HnOK8llbHblX nepeKeH

HblX. B a6eneBOK KBnH6poBOQHOi T80pHH nona nonyQ8H8 3~W8KTHBH8H 

WYHKUHH AeiCTBHR H ypaBH8HHH HB cneKTP qiep11HOHOB H CBH38HHblX co

CTOHHHK, 

Anpo68UHH pa60Tbl, 0CHOBHb18 M8T8PH8llbl AHCC8pT8UHH AOK118AblB8-

nHCb HB C8MHHapax .l!TI, JIBS, JIHII Oil!Hill; ill<l>BS; ~vlAH, MvlAH, HS cec
CHHX R)lepaoro OTA8118HHH AH CCCP, H8 ill H IY MeJ[AyHSPOAHblX COB811l8-
HHHX no H8110K8llbHOl KBBHTOBOl TeopHH non.RB 1973, 1976 r., H8 
XYW Me•AYHBPOAHOK KoawepettUHH no waaHK8 BblCOKHX atteprai1 B T6an11-
CH (1976 r.) H8 M8~AYH8p0,l(HblX KOHWE!P8HUHRX B Bapae (1974 r.), 
BapmaBe (1975 r.), HOBOCH6HpCK8 (1976 r.) H MH, AP• llo M8T8pH8-

9 

I' 



Ill 
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