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OHUAR XAPAKTEPHCTifKA PAEO'IH 

AxTyBJU,HOCTI, TeMH 

TeopeTHtJ:eCKOe H 3KCnepBMeHT8Jll,HOe HCCJie~OBBHl!le 'A6g)Opr.mpoBBHHWC 
Sl)J;ep JIBJilleTCJl 0.l(HEM HS C8MHX HHTepecmnc: B 6oraTwt HCTOtJ:HlilROB 
HOBl,IX cne'AeHB! 0 CTPJKTYP8 8TOMHWC.JI'Aep. CJIOZHOCTI, H8YtJ:8eMoro 
o6~eKT8 onpe~eJIHeT MHoroo6pasHe H HeOD,llBHHOCTI, ero CBOffCTB H 
llp8'A'LfIBJil18T ll0Blilll8WW8 TJ)860BBHBJI K T80pHH, llpH8B8HHOl1 OllHCllBBTI> 3TH 
CBOl1CTB8. Ilp:e BTOM 38TJ)8rHB8lDTCJl T8KH8 OCHOBH'T80pHH, KBR CTJ)JKTypa 
O~OtJ:8CTHtJ:HOro 683H08 B OCT8TOtJ:Hlil HYKJIOH-HYKJIOHHllX CHJI, Bll,ll,8JI8HB8 -
KOJIJI8KTl'lBlllll CTenenea CB060,IU,1, HX B38HMO~ettcTBHJl C KB83HtJ:8CTHtJ:HHMH 
B036µ:,IteHRJIMH. He CJIYtJ:8ttliO, 'ITO 8KCII8PHM8HT8Jll,HOMY H3YtJ:8HBll .I{6g)OpJm
poB8HHWt M8P Y'A8JIJleTCJl 60~1,moe BHBMBHB8. Ha:e6oJiee HHT8HCHBH1dfnOHCK 
Be,neTCJl B Tex H8llp8BJI8HBJIX, r~e OU,ll88TCJl 06HapyzeHHe HOBHX CBO!CTB 
Sl)J;ep. 3TO ~ H3YtJ:8IDI8 Mep, y~a~eHH!il OT 30HH 68T8-CT86HJU,HOCTH, C 
np0,IU3HZ8Hl'I8M B o6JiaCTL CB8pJCTJUt8JIHX 3JI8M8HTOB,H HCC~e~OB8ID!8 CBOICTB 
nee 6oJiee H 6oJiee BHCOKHX B036µ:,It8HllblX COCTOJIHBtt Jl'A8p. B pesyJil,T8T8 
clHJia OTKPHT8 HOB8Jl o6JI8CTI, ~eqiopt.rapOBSHHHX M8P, ·o6HapyzeHH Cll8IlH4)H
~ecrute CBOICTBB 6HCTPOBpamamtBXCJl Mep. IIOJIBHJIHCL HOBHe nepcneKTHB
HH8 H~np8BJI8HHJl B HCCJI8~0B8HHH HefTpoHHllX p830H8HCOB. Q,lUIHM H3 Kpyn
HettJlmx ~OCTHZ8HHft axcnepm.ieHTSJil,HOtt M8PHOl14lH3HKH IIOCJie~ero ~eCJITH
JieTBJI JIBJIJieTCJl OTKpUTl!le MJJil,TBIIOJil,mDC ruraHTCICHX pesOH8HCOD, ~TO 
B03p0.IO,JJIO 60JU,moa BHTepec K npo6JieMe ruraHTCKHX pesOH8HCOB H llOCJiyD
JIO 0'1'1i!MYJIOM .JI)lJl P83BHTl'lJl J.mKp0CKOIIHtJ:8CKOtt T80PHB 3TOro SIBJI8HlJJl. 0TMe
tJ:8Hllbl8 T8~8HIUIH CBH~eTeJILCTByJ)T O CT8HOBJieHHH HOBOro H8llp8BJI8HER B 
smepnott giH3HK8 - H3YtJ:8HBH M8P npH cpe~x H BHCOKHX 3Hepl'l!SIX B036yz
~emm ~ IIOJIYtJ:eHHJI R8tJ:8CTB8HHO HOBOtt HRp()pMBilHH O CTPYKTYP8 MPS; 
IlpH 3TOM o6HapYJmB8DTCJl TSKH8 JlBJI8HlJJl, np:wpo~a KOTOpwt OCT88TCJl IIOK8 
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.no KOHUS HeBWicHeHHoii.
1 

IIpellt.IJ;e Boero, 8TO - yCJIOlltHeHHe OTPYKTYPll H,D;ep
HllX COCTO.mmtt C 8H8pI'Hett B036yx.D;eHH.fI, 06HapyxeHHe pasHoro po.na no.n
CTPyKTyp B llOB8llOHIDI HettTpOHHHX H I'HraHTCKHX pesoHaHCOB H B llJIOTHOOTH 
ypoBHett, ROppeJISIUl'lil M821tJJY HettTPOHimMl! H pa.IJ;HartPJOHHHMR rrmpHHaMH, oco-
6eHHOCTH rJIY60RO CMSaHH!lX ,llllpO'Illlll COCTorumn H ROJIJieRTHBHllX COCTO.fI
HHA H,D;ep. IIepetmCJI0HH!l8 s,nec1, H .npyne OBOICTBa .IJ;eq>OpMHpOBBHHllX H,nep 
npO.fIBJIHl)TC.fI npH pasJIH'lHWC 8HSPI'Hll B036yx.IJ;8HH.fI, OHH .IJ;OBOJil>HO pasHoo6-
pasH!l, H .u.,m BX llOHHMaHH.fI Tpe6yeTO.fI rJIY60ROe npoimKHOB8HHe B g)HSHKY 
BHyTpHH,nepHHX npoueccoB. 

B HaCTO~ee BpeM.fI Cyill8CTBY0T pH,n MO,IJ;eJieil, OllHC!lBaJlllHX 0Tll8Jil>Hlle 
· OBOilCTBB ,neljJopMHpOBBHHllX H,nep npH cpe,mmx B BllCOKHX 8H8pI'H.fIX B036yx

.neHH.fI. 0.IJ;HaRO 8TH MO.IJ;eJIH - B OCHOBHOM, ipeHOMeHOJIOI'H'l80Rl'le HJIH OCHOBa
Hll Ha CTaTHCTH'leCKOM no.nxo.ne, OHH He BCKpllB8DT npHtmH, nopOJUBXlllHX Te 
HJIH HH!le CBOttOTBa H,nep B 8TOtt o6JiacTH aHepI'Htt B036yx.D;eHH.fI H He MOryT 
OllHCaTI> oco6eHHOCTeil, npHOyiqHX ROHKpeTH!lM MpaM, HX npe,noRasaTeJil>Ha.fI 
CHJia orpaHH'leHa, B HeROTOpllX CJIYlla.fIX MO,IJ;eJIH HCXO,IUIT HS llpOTlJBOllOJIOX
HllX g)H3H'leCRHX npe,nnOCWIOK H npOTHBOpe-qaT O.IJ;Ha .npyrott. C .npyrott CTO
poHll, TPa.IJ;HrtPJOHH!le M9TO,IlH, HCllOJil>3yeMHe H onpan,naBrrme ce6.finpH MHRpO
CROIIH'l8CKOM OllHCaHHH HHSKOJI8llt8DUIX COCTO.fIHHft H,nep, H8JI1>3.fI aBTOMBTH'leC
KH ITOJIHOCTl>D nepeHeCTH Ha 06JiaCTI> ope.IJ;HHX H BHCOKHX 8H8pI'Hil BOs6y,r,ne
HH.fI. IIO.fIBHJiaCI> He06XO.IJ;HMOCTI> paspa60TRH e,IJ;HHOro TeopeTH'l8CROro no.nxo
.na, .naKI!lero Ha MHKPOCKOllH'l8CROfi OCHOB8 U8JIOCTH08 OIIHCaHHe HaH60Jiee 
BBXHllX'CBOilCTB ,neipopMl'lpOBaHHHX H,nep B IIIHPOKOM HHT8pBaJie 8Heprnil B03-
6YJK,Il8HH.fI. Onpe.neJI.fIKill98 sHa'leHHe B OCyill80TBJI8HHH 8TOro CHrpaJm M8T8Ma
TH'l8CKH8 M8TO,IlH pemeHH.fI RBaHTOBOil sa.na'IB MHOI'HX T8JI, pasBHT!le H.H.Bo
roJID6oBHM, a caM no.nxo.n B 3HB'lBT8Jll,HOil CTerreHH .fIBHJIC.fI o6o6~eHHeM H' ' 

pasBHTH8M CBepxTeRy-qett MO,IJ;eJIH aTOMHOro H.npa B.r.CoJIOBl>8B8. 
UeJI1>D pa60TH .fIBJI.fieTo.fI .IJ;aJil>Heilmee pasBHTHe MHKpocROnH'lecxoro no.n

xo.na B TeOpHH H,npa H llOCTpoeHHe Ha ero OCHOBe M0ll9JIH ,Jr,1Ill OllHCaHH.fI 
CTpyKTypll ll8g)OpMl'lpOBaHHHX .fill9P B rrmpoKOM HHT9pBaJie 8H8pI'Hil B036yllt.IJ;e
HH.fI, BH.fIBJieHHe OCHOBHHX rrpHtmH H saROHOMepHOCTeil YCJIOlltH8HH.fI OTpyKTy
PH .fI.IJ;8pHllX COCTOIDIBil C YBMH'l9HH9M 8HeprHH B036YJK,IleHH.fI, rrpHJIOXSHHe. 
pasBHTOil M0ll9JIH K HCCJI9llOBaHHD KOHRp8THllX OBOilCTB lleg)OIJMHpOBBHHHX 
H.IJ;ep rrpH HH3KHX, cpe.IJ;HHX H BHCORHX SHeprH.fIX B036YJK,Il9HH.fI. 

HaV'IHa.fI HOBHSHa H rrpaRTH'l9CKa.fI U9HHOCTI> 

HOBlTh1 ll0CTHX9HH8M .fIBJI.fieTC.fI 003.IJ;aHHe MO,IJ;eJIH aTOMHoro MPB, OllHCH
BaKilleil Ha 8.IJ;HHOil g)H3H'l8CROtt OCHOBe CTPYKTYPY T!IJK8JIHX lleg)OpMHpOBaHHHX 
H,nep B mHpOKOM HHT0pBaJie SHeprntt BOs6yx,neHH.fI, paspa60TKa H8CTaTHCTH
'l8CKHX M0TOllOB pemeHH.fI 38.IJ;a'l .u.,m M8PHHX C~CT8M C 6om,moil llJIOTHOCTl>D 
ypOBHelL 
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BnepBHe Ha OCHOB8 MHRpoCROllH'l80ROro no.nxo.na 8.IJ;HHllM o6pasOM OllH
oaH umpoRHtt Rpyr 8RCrrepBMeHT8Jil>HllX .nammx ;wISI pe,nK038M9:'ll'HllX .fl.IJ;ep H 
aRTlUIBllOB npH HHSKHX, ope,11,HHX H BHOORHX 8H8PI'H.fI.."< BOs6yx,neHH.fI, BH.fIOHe
Ha BaXHB.fI poJII> BSBl!MO,IJ;eilcTBH.fI RBBSH'laOTHU O g)OHOHBMH B ycJIOlltHeHHH 
OTPYRTYPll H,nepHHX COCTO.fIHHft no Mepe B03paOT8HH.fI aHeprHH B036yx,neima, 
YOT8HOBJI8HU 06DUie saROHOMepHOCTH 8TOro yCJIOlltH8HB.fI H BX llpO.fIBJI8HH8 B 
pasJmlffiHX g)BSH'leCRHX OBO!OTB8X H xapaRTepHCTlJR8X MOP (HeiiTpoHHHe,oH
JIOBI:le g)yHKrtPJJ:l', MYJil>THllOJil>Hll8 rHraHTCKHe pesoHaHOH, llJIOTHOOTI> B036yx
ll8HHHX COOTO.fIHBfi). 

PasBBTa.fI B .IJ;HCOepTartBH RBBSB'laCTH'lHO-qlOHOHHa.fI MOllBJII> llOCTaTO'lHO 
np0CT8 B np8RTlJ'leCROM npHMeHeHHH. 3TO o6ecne'IBJIO ea ll!HpoIOJe BOSMOlltHOC
TlJ ;rI)IH. 8H8Jm38 8RCnepHM8HT8Jil>HHX ,nallllllX, llOSBOJmJIO ,n8Tl> Ra'leCTD8HHH8 
H KOJIJl'l80TBelllllie npe.ncxasaHH.fI ,Jr,1Ill llOCJI8,IzylIIIBX sxcnepHMeHTOB npB HOCJie
llOB8Hlm l!IHpoROro RJiaooa WHSH'leOKHX xapaxTepuomx ,neljJop.mpoBammx H,D;ep 
(onexTpoOKOllH.fI HHSKOJiexa111BX OOOTO.fIHHft, IIJIOTHOCTI> ypoBHeft, onex~pooxo
IIJI'lec1me g)BKTOpH, CTPYKTYPa ruraHTOIOJX pesoHaHOOB H .np.). MOll8JII> no
JIY'DJJia npHSH8HH8 H 6HJIB BOllOJil>SOBBHa H pasBHT8 .npyrHMH 8BTOpaMH ]I.1IIl 

Hsy-qeHH.fI BHHX H.IJ;epma npoueoooB,BpH,n8,0Jiy-qaeB Olla llOOJiyxHJI8 OCHOBO! 
llJI.fI HOOJI8llOBallll.fI OTPYRTYPl:l llegJOpMHpOB8HJ¥ll H,nep B P83JIJl'lllllX H.IJ;epma 
peattn}IHX. 

Me,TO.IlH, p83BllTH8 npH llOCTJ)OOIDIH KB83El'l80TlJ'lHO-qlOHOHHOI MOll8JIEI 
it$pMBpoBBHHl:lX H.IJ;ep, C!wm uonoJI1>sOBBH!l IIpJ,J Bsy-qemm cwepB-qeoux H.IJ;ep. 

BoJil>mym llpaKTPI~80KYJ) Q8HHOOTD B yHHB8p08Jil>HOOTI> llOK838JI paspa6o
T8Hmiita ,!l;EIOOepTBUEIEI M8TO~ OHJIOBHX ip~a. ll03BOJIEIBIIIBA OORpaTHTI> Bpe
WI l{H0JI8HllliX pa0'18TOB Ha 3BM B 1a3-rn4 pas B T8M 08MHM o6eone'IBBl!IH! 
llpaRTB'leOKOe fiPJ:l'M6H8HB8 pasBE!TOit M0ll8JIJ:l' K H.npaM H pasJIH'IHHM H.IJ;epmm 
npoQecoaM. 

00HOBHH8 pCSfJil>T8TH mt008pT8I@H, ROTOpHe :Bll8Jnlr81lTO.fI W 380TH, 

MODO cdlOOOJmPQB8Tl> B BHltB OJiellVDIO!X IlOJIOll:eHBA: 

.I. IIOCTpoeHa KB83B-qaoTB'lHO-qlOHOHHa.fI MOlleJII> (K~) ,Jr,1Ill llegJOJ)f,mpo
BBHmlX H,nep, KOTOpa.fI ll03BOJIJl8T paootmT8TD paonpe,neJieHHe MBJIORBasu-qao
TJ.ri:nmX ROU!IOH8HT EOJIHOBHX ~YHKrtPJft no ypoBH.fIM OJIOltHHX H,nep, B pesyJII,
T8T8 -qero y,naeTOH 8.IJ;HHHM o6pasoM OllHOaTD HBH60Jiee B8:1HI,18 npoueool:l, 
OB.fIS8HHli8 0 HHMI!, B OBOffOTB8 8THX H,nep B lllllpoKOM J:l'HT8pB8JI8 8H8pI'Hff 
BOS 6yx,D;8HB.fI. 

2. Paspa60T8H M8TO~ OBJIOBHX ~YHttnBtt, npl:l'MeBl!Mlrl1 ;rI,1IH. HOOJI8~0B8HB.fI 
Ha MBKpoOROUB-qeoxoM ypoBHe KB8HTOBOM8X8HB-qeo1mx OBOT8M o 60JI1>mott 
llJIOTHOOTDll OOCTOJUIBft H ll03BOJIJIDltl!ft Henocp8llOTB8HHO BJ:lllll'OJI.fITD yope.n
H8HHl:l8 xapaRT8pHOTHKB OBOT8Ml:l 683·ll8T8Jil>HOro p80'l8T8 Kallt.IJ;Oro OOOTO.fI
mm. IIOJiy-qena o~eHRa TO'lHOOTll MeTo.na B CWOJMYJIJ:l'poBaH!l xpBTepn, nosBo
JIJI!l!tl!8 BcnoJI1>soBBT1> ero o MIIHBMam.uol norpell!HooT1>D. MeTOll OTJIHt1aeTO.fI 
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IlpOCTOTOR B ymrnepoaJII,HOCTl>JJ, OH npm.18WI8TCSI WISI paotJeTa Ha SBM MHO
l'lJX B8.llW!lX ~B~BtJ8CKHX B8Jllf'll!H (oetJemn1, B8p0SITHOCTel nepexo.noB B 
T.,Il.), B3YtJeHHe KOTopux npn HCnOJU,30BSHl!ll oTaH,ItapTHllX oxeM pao~eTa 
ll0Tp860BSJIO 6u j'BeJil!'l8HRJI BpeMeHlI pactJeTOB Ha H80ROJll,It0 IIOp;mROB. 

3. IlOJIYtJ8HO np8B.0'Jll,H08 OIDICaHHe CBOilCTB Hl!3ROJiexruJmX H8p0T8ItHOH
HllX COOTOSIHHR .n$pMBpoBBHHHX M8P (E.S I+I,5 MaB)' 'ITO noSBOJmJIO on
pe.neJIRTL ll 38~HKClJPOBaTL OCHOBHH8 napaM8Tpll ~O,IleJII,HOro raMlJJII,TOHH8Ha 
H 003,IlaJIO, TaRlJM o6pasoM, OCHOBY WIS1 np8KTlI'l80KOro npltlIOl!t8Hl!SI K\R.f XO 
BC8M BCCJiej:zyer.mM B ,myccepTaitHI! ~ll3BtJ80KllM npo6JieMaM. YoTaHOBJieHa CJI8-
68SI 3aBllCHMOOT1> yR838lllWX OBOilCTB M8p OT ll30B8KTOpHOff•KOMilOH8HTli 00-
TSTO'IHHX OHJI ll OT BJIRSIHHSI CJIOlEHWt ROHgJBrypattHI. 0600HOBaHl!8M npEMeHl!
MOOTll MmtpOOKOIDitJ8CKOro no~O,Ila B HBSKOBHepreTlltJeCKOtt o6Jiaorn SIBJISl8T
OSI no.nTB8p.1E,Il.8HB8 06!llBpHoro Kpyra npe.ncKasaHl!I OTHOOl!TeJII,HO,OBOttOTB 
1msKOJI8l!t8lIUifX COOTOSIHHtt smep TpaHCypaHOBOtt 06.nacrn, nOJIYtJeHHoe B 60-
Jiee noa~x 3KOn~pEM8HTax. 

4. IloKasaHa BalltHaSI pan KOJUI8KTllBHHX B036j'llmeHHtt B npaBMJII,HOM 
OIDIOaHl!ll IJJIOTHOCTB ypOBHel .Il$JlMlII)OBaHHHX M8P, a6COJWTHyD BeJilltJB
HY KOTopott H .neTamI saBBCHMOCTB OT BHepr.m, o;mHa B 'l8THOOTB'y;ItaJiocL 
06MCIOITL 683 BOll0JlI,30B8Hl!SI OB060,IOWX napaM8TpOB Ha OCHOBB paspa6o
T8HHOrO B paMKax Kffl H80T8Tll0TlltJ8CKOro M8TO,Ila. Xopomee OIDIOaHHe 3KC
nepl!M8HT8JI!,HHX ,IlaHHHX no IlJIOTHOCTll ypoBHett llPB'BH8prBHX,6JIB3KllX K 
::mepl'llll OBSIS.0' nettTpoHa BN ,.wm: Boex B3B80THHX ,Il~OJ)MHpoBammx smep 
cBn.neTem,oTByeT o noJIHoTe ~OHOHHoro npooTpaHOTBa B npooTpaHOTBa ~n
sBtJecKBx COCTOSIHHtt B T8M 08MHM O BOSMOl!tHQOTB BCCJI8,Il0B8HHI B paMKBX 
K~M oBottcTB Boa6yx,neHHHX cocroSIHHtt smep B YKasaHHol o6JISorn aHep:rBtt. 

' 5. YcTaHoBJieHo, tJTO ocHOBHott npBtJBHott Ha6Jm.ItamettcH Ha axcne-. 
PEMBHTe ~parMeHTSitHI! IlpoCTHX COCTOrumtt no M8PHI:lM ypo:ewi:M npB cpe.n
Hl!X B BHCOKllX BHeprBHX B036yx,1{8HHH HBJIH8TCSI KBa3B'l8CTBtJHO-<t,OHOHH08 
B38HMO,IlettcTBBB. 1IOK838HO, 'ITO pacnpe,IleJieHl!e MaJIOKBa3B'laCTB'lHHX KOMIIO
H8HT no smepHHM ypOBWIM HMBBT CJIOJ!tHHtt xapmtTep H He nO,IltJBHH8TCSI npoc
TOMY CT8Tll0TB'l8CKOMY OIDIC8HHB'.l O nOMOIIII>ID ~ymonnl: 'l'BlIS raycca. Paspa6o
TSH Bqql8KTJ!Blilll M8TO,Il paCtJ8T8 ~parM8HTaitHJ! ROMITOH8HT BOJDIOBOtt ~YHK~ 
!tHB IlpoBSBOJII,HOff CJIOXHOCTH, 'ITO noSBOJIHBT HSYtJaTL MHorne Sl,Il8pHHe npo
It8CCH H CBolcTBa .n~oIJ4BpoBBHHHX Sl,Ilep B lllBpoKOM BHTepBSJie aHeprnl 
BOS~emm. YOTSHOBJ18HH 06111Be 38KOHOM8PHOCTB ~paI'M8HT8ItHlf'O.nHOKBa3B~ 
tJSOTJIJ'lHHX KOMIIOH8HT BOJIHOBOI ~YHKitHJ! B HB'l8THHX Sl,IlpaX. 

6. PaccimTaHHHe Ha OCHOB8 npe,Ii,IOl!t8HHOro B ,m'ICCBPTSitBB npHlilll!llB
SJILHO HOBOro M8TO,Ila S - H p -HeilTpOHHHB CHJIOBH8 (P,yB.ltQ)UI HaXO,lUITOSI 
B xopomeu oorJIBcBl! c axcne:p11MeHTSJILHHMB' MHHHMB' ,Ii,IH 60JU,moro i:mCJia 
HCCJI8,IlOBSHHHX Sl,Il8p. C,IlBJiaHH np8,IlCK838HHSI OTHOCBTeJII,HO B8JIB'llilH d -
HelTpoHHHX OJIJIOBHX -WHKQH.A. 0,IlH03Ha1lliHI XBl)aXTep pesyJII,TSTOB pac11e-
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TOB-SIBJISIBTCSI cepL88HHM apryM8HTOM B nonsy npID1!8HBMOOTll ~ npH cpe,Il-
HHX aHepI'ESIX BOS6YJ!meHHa (I+I,5 MaB::S E.:SBNI. _ 

7. 1IpoB8,Il8HH,n8pBli8 Cl!CT8MaTH'l8CKH8Ml!RpoCKOllB'l8CKll8 HCOJI8,I{OB8-
HHSI oBolloTB aJieKTpl'ltJecKBx MYJILTBnOJILHHX rBraHTcKBx pesoiaHooB (MI'P) 
B .Il$pMHp0B8HHliX suq,ax. PacctJBTSHO noJIOE8HHB neHTp0ll,IlOB pesoHaHCOB, 
!llBpBH,BltllB,Ila B npaIDJJIS OyMM, npoaHaJIBBl'lp0BaHH OTpYKTYPHH8 0006eHHOO
TB·cetJeHHSl~TOnorJI01I18HBSI. 06MCH8HH axcnepBM8HT8JILltO 06HapyxeHHHe 
oco6eHHOOTB HBSKOJI8l!t81118ll BOTBB OKTYJ:IOJILHoro peaoHaHca. IIpe.noxasaHH 
BOSMOEHHB aHepreTBtJeoKBe 06.naoTl! OYJll80TBOBSHBH MI'P o i\.$ 4. IIoxasaHo, 
'ITO o6JI8CTL JIOKSJmSaitHlf rBrSHTOKllX pesOHaHOOB B .n$:i;r,mpoBSHHllX H.,Iq)SX 
onpe,IleJIHeTCSI, B OCHOBHOM, paonpe,n;eJI8HH8M OHJIH COOTOSIHHtt B 0,IlH~HOH
HOM np~6Jml!t8HIDI, BJmSIHHe lil:lOlllBX KOHipmrypattHI Ha llll'l'pl!HY pesOHSHCa OK8-
3HB88TCH H88HatJBT8JII,HHM. PesyJII,TaTH llCOJIO,IlOBSimtt MI'P CBB,Il8T8JILOTBYJOT 
0 npHM8HHMOOTB K~M npB BHOOltHX 8Heprl!HX B036YJ[,I{BHHSI. 

Anpo6aIIli!H µcoepTaIIlill![ 

00HOBH!l8 MaT8pHaJIH ,IJ;liJOOepTaitHlf H80,IlHOKpaTHO ,IlOKJI8,IlHB8JIBOD Ha oe
MliIHapaX Jia6opaTope TeopeTH~80KOI @l!Sma! OHHH. Psm pesyJII,TaTOB ,IJ;liJOCep
TSitHI! 6HJI'npe.nOT8BJI8H B ,IlOKJUl,lij,IBSJIOSl'Ha·21, 22, 24, 25, 28-32 Bceco
l03HHX coBelll8HRflX no B,IlepHOll cnexTpocKotqm H oTpyxTypeaToMHoro .ll,DJ)ll, 

Ha Mell,ll,YHap0.nHO.A xoBJI)epeJmH}f no 113Y1J8HBD CTPYKTYPHSl,ltpa O noMOIIII>II 
HelTpOHOB (By.nanemT-1972), Mea,uyHapo.nHOI lt0Hql8peimira no JI.iiepHOtt @BSH
K.8. (MmxeH-1973)' II Me,r,u;yuapo.nHOM CHMil08llyM8 no 't -cneKTpOOKOIDIB npH 
38XBBTB HelTpoHOB {Il8TT8H, roJIJISH,m'ISl-1974)' Mez.nyHapO,IlHOtt mKOJI8 IIO Hett
'l'pOBHOI ~SJflte (A.nymTa-1974), MeZAYHSpo,IlHOtt KOHip8p8HI:tHB no BS6paHinD4 
BOnpocaM CTPYKTYPH smpa (.I(y-6Ha-I976), Mez.nyHapo,IlHOI KOBJI)epeHitHJ! no 
aJieKTpoMarHHTHHM nsaBMo.netto-rBWD4 (Mallm, ~Pr-I979), Mez.nyHapo,IUiott xoH
~epeHI:tHB no axoTpeMaJII,HHM cBottc'l'BaM smep (npes,IleH-1980), MelfJzyHSpo,n
Hott xoBJI)epeHitHJ! no Sl,IlepHott ~BsBKe (Bel)KJIB-1980). 

Ily6JmKBIIlill! 
Ilo pesyJII,TaTaM ,mycoepTaitBB 9ro,6.nBK0BaH

1
o 35 cTaTett. CyuieorBeHHan 

tJSOTL pesyJILT8TOB BO.IIIJIB B o6sopH'9,I3 ,I4,25. 

06'1,81,f pa60.'l'}l ..,_ 

)ufcoepTattHH COOTOBT BS BBO,IlOHBH, mecm rJiaB OCHOBHoro co.nepxaHl!H 
B 88KJIID'l8HHH, OHS oo.nepmu; 280 OTpaHBit MBllll'l'HOllBOHOro T8KCT8, 40 pJJ

OYHKOll,27 Ta6.nl!n B OllBCOK UHTBPY8MOI JIBTepa.TypH 1'18 252 H83B8HH.A. 

CO.nEP]{AHHE P ABO'IH 

Bo BBeneHllll xpaTKo BSJIOl!teHa nooTaHoBKa ~BSB~ecxott saMtJB H .naHo 
o6ooHOB8HH8 8KTyaJILHOCTH B BaXHOCTH-HOCJI8,tty8MW[ npo6JieM. 

5 



,_ 

'B nepBoll, BBOlWOff, rJIBBe .nuccepTBUIDI lISJiarBDTC.JI OCHOBHI:18 lIOJIOJte
HlI.JI Mmq)OCKOIIHqecxoro no.nxo.u.a B TeopnH JJJWB, OCHOBBHHOro Ha BI:ICSOpe 
sqq>BKTlIBHI:IX ClIJI. B STOM no.nxo)le B3BHMO)l8llCTBH8 MeJJU1Y HYRJIOHSMH pas)le
Jllll'.)T HS ~e 'I8CTH: cpeJWee llOJie lI OCTBTO~e ClIJIH. Onpe)leJieH MO)leJll,
HI:lll rru.mJU,TOHHaH HJW8 H )laHa xapaxTep:ocTHKa O'l'Jl0JILHI:IX 'ISCTell ero co
CTSBmllll!BX: llOT6Hn»8JI8 By)lC8-CaKCOHa~ OIIHClll3Bllllero cpeJWee llOJie, nap
:ma: B JlrlYJll,Tl!llOJll,HUX OCTSTO~ CBJI. HaBCSOJll,!llBtt yonex B paMK8X 

)l8HHOro no,nxo.u,a, peaJIHSOBBHHOro B.r.COJrom.eBHM B mme CBeprreRyqe! 
MO)leJilI. lIOJiy,IBH B OIIHCSHHB Jl$p?,mpOBaHHI:IX MBP IIpB HlISRHX aHeprH.JIX 
BOSCSYJS,neHH.JI. , . 

PacnmpeHHe oCSJiacrn :occJie)loBaHHft Ha cpe.lOll!e B BI:ICOKHe aHepnm 
BOSCSYJK,IteHl'l.JI JI,JJ;ep llpBBeJIO R IIOHBJieHHD KS'IeCTBBHHO HOBHX @fsneCKHX 38-
,IJ,a'I H lIOTPBCSOBSJIO .Il,1!.JI BX pemeHH.JI ,IJ,aJll,Hetl:mero pasBBTH.JI Ml!RpOCRO~ec
ROro no.nxo.u.a. 3To CSwro llp0Jl8JIBHO B saBepnmJioc1, cos.u.aHBeM KBasnac'1'lJ11-
H0-4JOHOHH011 MO)leJIH Jl$pP,mp0BBHHI:IX M8p, KOTOpa.JI l3M8CT8 C ip:osnecKBMB 
llpBJIOJteHlI.JIMB oCScyz,m3eTC.JI B lIOCJieAYJ(JltHX rJiaBSX ,nHCC8J)T8UIDJ. 

BTOpaII rJiaBa .nuccepTarnra lIOCBm118Ha lIOCTpOemm KBaslJliacTB~0-4)0-
HOHHOll MO)l8JIB Jl8<POPMHJX>ll8HHI:IX M8p. PemaeTC.JI npoCSJieMS lIOJiyq8HB.JI ~e
JIOCTHoro MBRp0CK0~8CKOro OIIHCSHBJI pasJIHlJHWC CBOttCTB M8P B 3H81DI
T8Jll,HO pacnmpeHHOM BHT8pBaJie auepntt BOsCSyz.neHB.JI Clea BB8)l8HlI.JI·HOBWt 

IIO)lrOHOtJHHX napaMeTPOB. ,IJ.na: pemeHBH HoBoro.RJiacca sa)la'I pasBBm xa
'IeCTBeHHo HOBI:18 M8T8MaTnecKHB M8TO)ll:I, 8)l8KBBTHI:18 BSMBHBBIIIHMC.JI YCJIO
BHJIM B OTJIB~lllll!eC.JI OT BCIIOJll,Syewa llpB OIIBCSHBB HBSROJiezaJl!BX COCTO.JI
imll MBp. rJiaBH8.JI ocoCSeHHOCTl, K~M COCTOHT B TOM, 'ITO Bee PaMKBX MOJt

HO C xopomett TO'IHOCTliD Ollp8)l8JIBT1, C ycpeJWeHBeM IIO HBROTOPOMY 3Hepre~ 
TH'I8CROMY BHTepBBJiy ~HsnecRH HaHCSOJiee BBJtHI:18 ROMIIOHeHTH BOJIHOBHX 
~YHRitlltt COCTO.JIHBtt (B nepBYJ) O'Iepe.m, M8JIORB83B'I8CTB~e). 3a,IJ,a'I8 OIIHCa
mui: IIOJIOJl8HB.JI H CTPYK'l'YPH KSSJlOro BS BHCOKOBOsCSys,nemmx COCTOmmA B 
OT)leJll,HOCTH He CTSBHTC.JI. 

" B § 2.I llpOBO,nHTC.JI YCJIOZH8HB8 MO)l8JI1,HOro raMBJII,TOHB8H8 B BOJIHO-
ma ~ymtlllll COCTO.IIHBA JJJWB, BHBO,JUiTC.JI ypaBH8HB.JI K~ .Il,1!.JI OIIBC8HU BOS
<Sys,neHHHX HepOTSIOJOHHI:IX COCTOmml_H8'IeTHI:IX )l~Op,U!pOBBHHI:IX Jl,Il8p, KO
TOpI:18 llp8)lCT8BJIJmT coCSott aJireCSpSB'IeCKYJ) CBCT8MY ~es~attlio QOJU,mO! 
pasMepHOCTB. OCSo<Slll8eTC.JI ~pM8Jll!3M ~HOHHoro npe)lCTaBJieBl'J.JI .Il,1!.JI OIIBCa
Bl'J.JI 'I80TJJ1m0-.1Ulp0~ BosCSyz.neBBA paSJinHOA OTPYKTYPH C llpOBSBOJll,HOtt 
B8JIB1DIHO! npoeKitllB K yrJIOBOro MOM8HT8 Ha 001, CDD48TPHB HJW8 B ~op
yYJlBJ)YJl'l'OJI llp8BBJI8 HaXOSJl8HBJl KOHCTSHT JlrlYJll,Tl'JlIOJll,HHX OBJI. 

'CJroJlHOOTl, ypaBHeHBI K\'tM IIOTPe<SoBBJia IIOOTpoeHB.JI npBClmmeHHI:IX Me
TO)lOB BX pemeHB.a, '180Tl, BS ROTOpHX paocMOTPeHa B § 2.2. PaspaCSOTSHJIHe 
M8TO)ll:I )lOCT8TO'llHO llpOOTH B oCSeone'IBBSDT IIpBeMJieMyl) TO'llHOOTl, IIJm BH-

6 

,) 

!.1 

l 
I 
~~ 

'IHCJiemm aHeprntt H CSOJU,mBX no BeJilI'll!He ROMIIOH8HT BOJIHOBllX ~ymm;Htt 00-
0TOJIHBtl: ('iT,O llpO)l8MOHOTpBpoBBHO opaBHeHBeM _o TO'IlillMH pemeHllHMl1), HO 
IIJIOXO OIIHCI:IBaDT M8JW8 ROMIIOHeHTH BOJIHOllHX ipyuKIOJtt. 

YxasaHHoro H8)lOCT8TK8 YJl88TC.JI ns<SeJKaTli, BCCJI8)ly.JI OBOllCTBa M8p
Hill COCTOmmil: cpeJWBX B BHCOIOJX aneprntt B03CSYJS,n6HlI.JI O BCilOJll,30B8ImeM 
~pM8J!H81/.B CBJIOBl:lX ~YHKitllil. B § 2.3 B § 2.4 )laeTOJI OIIHC8Im8 paspaCSo
TBHHOro B ,nHCCepTa~ B8pBaHT8 MeTO,IJ,a CllJIOBIDC ~ymm;Hil, IlOSBOJ!Hitllero 
onpe)leJlllTb wparMeHTBitllD npoBSBOJll,Hl:IX.ROMIIOHeHT BOJIHOBI:IX ~ymm;Htt B pas
Jm~ ~B3B'IeOirnX xapaKTepHCTmt )le«pOpMHpOBBHHHX Mep Clea )leT8Jll,HOro 
pacqeTa KaE,110ro COCTO.JIHBH. .)J.na: STOro IlpoBO)lBTC.JI ycpeJWe-
Im8 YK838HHHX BeJilI'll!H O B8COBOfi ~yuKitlleft ~ope~. HcIIOJll,Sy.JI oCSII!ll'e 
CBOtl:OTBS 0.IlHOp0JWOft CBOT8MH JIHHefimDC aJireCSpaBqecIOJX ypaBHeHHfi B 8Ha
Jll!l'l'B'I8Cltll'e OBOilCTBa BeCOBOil !pymm;HB B ceKyJI.JipHOro. ypaBH8HB.JI, y.u.aeTOR 
saMeHBT:E. pemeime CJIOlltHOfi 38,IJ,a'IH Ha oo<ScTBeHHHe 3H8'I8HB.JI BI:l'll!CJI8HBeM 
<PYHRitllB KOMIIJieKCHoro·apryMeHTa, llpOCTO CB.JISaHHOro O sHepneil BOS<Syx~ 
,neHBJI ll HHTepBaJIOM ycpeJWeHBR. AHaJIBsBpyeTC.JI 38BHCHMOCT1, pesyJll,TSTOB 
pac'IeTa OT BlI)la BeCOBHX ipymm;Htt, HHT8PBBJI8 ycpeJWeHH.JI lI ,IJ,88TC.JI on;eH
Ka norpemHOCTH MeTo,IJ,a. 

KpynHHM ,nOCTOHHCTBOM MeTO.IJ;a OBJIOBI:IX ~ymm;Htt, JleJiamtBM ero BalltlIUM 
HHCTPYM8HTOM TeopeTH'I8CltlJX BCCJie)lOBBHHfi;JIBJI.JieTC.JI B03MOlltHOCT1, Heno
cpe,ncTBeHHO Bll'IHCJI.JITl> yopeJWeHHHe ~:nsnqecKBe BBJIB'll!HH (ceqemm, Bepo
RTHOCTB nepexo,nOB H T.)l.) B paCC'll!TI:IBaTl, nx ~parMeHTSitllD B llpOB3BOJII,
HOM 8HepreTEqeCKOM BHT8pBaJie C .moCSoil OTenem,n TO'IHOCTB. 3TO npo.neMOH
CTPBp0B8HO Ha IlpHMepe BepORTHOCTll EA -nepeXO)lOB. B, § 2:s llpBBO,JUiTOR 
BHpalKemm .Il.1!Il aTott Bemr•mmi:, noJiyqeHHHe c pasJIHtrnott oTenem,n npn<SJIB-
2teHH.JI. Ilpn paCCMOTPeHBn '( -nepeXO)lOB MeJJU1Y COCTOJllIDHMlJ, pacnoJIOllteH
HID.IH B 06JI80TB Jl,IlepHoro oneRTpa C 60JII,WOtt IlJIOTHOCToD ypc>BHefi, MeTO)l 
CHJIOB!iX Wymmlifi 6WI o6o6meH O llpOBe)leHHeM ycpeJWBim.JI llpH )lByx 8H0p
I'B.JIX B03CSyx,neHB.JI (H8'I8JI1,HOtt B KOReqHott). 

B § 2.6 o6cyx.nae_TC.JI B o6meM BB,ne BOllpOC O npe,neJiaX llpBMeHBMOCTB 
R®I lf ,IJ,88TC.JI oµemw TO'IHOCTB no.nyqeHHHX B Hett pesyJII,T8TOB. TO'I
HOCTl, MO,neJm B 3H8_'ll!TeJII,HOtt CTeIIeHH onpe)leJI.JieTCR TO~OCTliD OIIl!CSHB.JI 

ope.IlHero IlOJI.JI lJ npe,neJIOM npBMeHHMOCTB 8Toro IlOHRTB.JI, a T8Klte np:n6JIB-
2tem!I:IM xapaKTepoM OCTaTO'IHWC CllJI. C Y13eJIHqeHBeM 8HeprHB BOSCSyimeHB.JI 
HeOllpe)leJieHHOOTl, pesyJII,TSTOB Y13eJIH1IBBaeTC.JI. TaK, llpB OIIHC8HHB aHep
ntt COOTorumtt norpemHOCTl, pacTeT OT I00-200 K8B (.Il,1!.JI HH3KOJiellt8!llHX co
OTORHBA) ,no 400-500 xaB (.Il,1!.JI COCTOJIHBtt llpB ope,10ll!x B BHCOKlJX aHepI'B.JIX 
BOS6ys,nemm). aHepreTB'!ecKHtt llp8)l8JI npBMeHHMOCTB Mo,neJIB 88BBCHT OT 
BH.na HCCJie)lyeMoro npon:ecca B He npeBHl!!SeT 30-40 MaB. CynieCTBeHHHe 
OrpaHH'ieHHR Ha TOtJHOCTl, OIIBCSHB.JI OJIOltH!lX KOMIIOH8HT BOJIHOBOtt ~YHKUIDI 
HaKJia.mmaeT TpeCSoBaHBe coCSJno.neHH.JI nplIHn»na IIayJIH. 
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B noOJI8.nyDl!lJX rJiaBaX .-imooepTatnm paooMaTpBB88TOH IIpBJIOZ8HH8 KcIM 
R pememm H8ROTOpHX BS H8B60JI88 Bal!HHX npo6AeM T80pBB ,nepOpMBpOB8HlWX 
M8p. HonOJII,3y;I e,mi!Ilifl: Ha6op napaM8TpOB, YMJIOOI, OIIBOaTI, OBOttOTBa 
M8P B IIIBpOROM 1IHT8pBSAe SHeprm! B036YJ[J);8HHH OT HyJ.Ui ,no 30-40 MaB. 
IlpBMCmtM:OOTb MO,J.XeJm no,nTB8Jlll!JU38TOH npB opaBHBHHB C 3RonepHM8HT8JII,HHMR 
.l(8HHliMB • 

B Tp8U8tt rJiaB8 MO,J.X8Jll, npBM8Hll8TCH K onn:oamm HH3ROJI8XBlll}IX Hepo
TaIOIOHHHX OOOTOHHBit ,nepopr,mpoBaHHWC M8P, "ITO JmlUl8TCH OAHOi!: BS Ba.l!t

HHX 38M'I MCPHOtt cpBSBKR, B ee peme:ime OJiyltl!IT nponepKofl: npi!M8HHMOOTB 
MmtpoOKOnB"180KOro no;D;XOM B T80PBH STOMHHX M8p. 

EoJII,Jm!M npeHMYI!ICOTBOM MHKpoOROIIB'l80ROro no;D;XOM nepe,n JlPyrm.lB 
JraJlll8TOB TO, "ITO OH .nOSBOJIJ!8T He TOJll,RO OIDI08TI, &Hepnm B OTPYKTYPY 
OOCTommit, B8B8CTHHX HS 8ROII8P:l!M8H'l'a, HOB O,J.XeJiaTb npe.noxasaHH.fl 
,11)IfI 8KOn8pm48HTSJI!iHO MSJIO HOOJI8,J.XOB8HHHX M8p. Ooo6eHHO S8M8THO 8TO 
npem&yllt80TBO npomlBJIOOI, np:w nyqemm ,nepoJmPC)BaHHHX JJJJ;ep TJ)BHOypaHO
BOtt o6Aaou, 8KOnepHM8HT8Jll,HH8 MHHLl8 ,11)IfI ROTOpHX 0'1'8JDJ IIOBBJ.UiTI,OJI B 1 

60JII,meM ROJDJ'l80TB8 JllmlI,.B nooJI8,l'.llm8 ro,ItH. OHH C xopomel TO'IHOOTI,D no.n
TB8p.Im.1IH'60Jiee pamme paoqem. KpoMe Henoope,noTBeHHoro BBTepeca, CBJl
saHHoro C BOOIIpoH3B8,J.X8HH8M 8KOII8pHM8HT8JII,HHX MHH!il, _BCOJie,no:samte HH3-
KOJI8lt8lllRX OOCTOsnmtt II08130JIHJIO onpe,n8Jll'l'l'I, xapaRT8pBCTBKH OP8'AH8ro IIOJI!l 
H cpBKC.BpOBaTI, napaM8'l'pLI OCT8TO"IHLIX OM. 3TH B8Jllf1mHLI IIpBB8,J.X8HLI B 
§ 3.I ,11)IfI pasJIH'IHHX rpynn 'l'pSHOypaHOBLIX H pe,JJ;K088M8JII,HHX H.liep. TeM 

.OBMHM HOCJI8,J.XOB8HH8 Hll8ROJl8ll8DOIX COCTOJIHHit M8p 06eone1DJJIO npo'IHLII 
cpyHMM8HT ,Wm Bsyqemm B pawtax KwM BX CBOitOTB B mHpOKOtt o6AaoTB 8H8P-
rmi BOs6yx.neHHI. ' 

B,§ 3.2 npe,nCTSBJI8HLI pesyJibTaTH CBCT8MaTD"l8CltBX pa0'18TOB HHSRO~ 
JieJtalll}IX H8poTaIOIOHH!il OOOTOJIHHI B "18TH0-"18THHX JIJll)aX o6AaoUI SR'l'B
HH,J.XOB. HcOJie,noBSHO OROJlO 30 M8P B nOJiyqeH 60JJ1,moa 06'LeM H*plaIOIJI 
06 BX ypOBHHX. B Ka'l80TB8 npmepa 8HaJm8BpymCH cneK'l'pH ypollltett 230rh, 
238F\.J H 252ct • Pao'l8TLI Mm sHepnlD, OTPYKTYPY, B8p0JITHOOTB ( -pao
II8M BB6paIOIOHHHX RBa]lpynOJII,HHX H ORTynOJII,HHX COOTOmmit,_Mep, OIDIOLl
:sam B npe,noKasLIB81!T OOJII,moe 'lltOJIO JtByxKBasliltJaoTH"IHHX co·oToJIHHit. B 
~8JIOM, IIOJiyq8HHLl8 pesyJIIiT8TH ,Wm 'i8'1'H0-'18THLIX M8P nosBOJillllT C,J.XeJISTI, 
BLIBO.J.X O XopomeM OIDIC8HBH CBOitOTB HH3ROJI8xalll}IX COOTOSIHHI B IIpB6JIHzemm 
OJiyqaitHol cpasLI. Hx O'l'pyxTypa OR83LIB88TOSI cpaBHHT8Jll,HO npooTott: B 
60JII,mHHCTB8 CJiyq88B OHH .HBJIHJDTCH J{ByxRBa3H'ISOTK1iHBMB HJm OAH0cpOHOH
HHMH B036YZJ.t8mmMH • 

B § 3.3 odoyx.naDTOJI pesyJII,TSTLI BOOJie,nonamrl HHSROJiexaIIIHX OOOTOH
HHI HetJeTma: JJJJ;ep TJl8HOypaHOBol o6AaoTB. Paoo'lHTaHLI oneRTPH OKOJIO 40 
H8'l8THLIX no N HJiliJ Z M8p. 0TJIJiltJHT8Jll,HOI oco6eHHOOTbD pa0'18TOB He-

. "18THHX M8P JIBJIH8TCH OTOYTOTBB8 OB060AHL!X IISpar.t8TpoB, a noSTOyY BX 
OAH08Ha'IHOOTI,. IlOJlY'l8HHLl8 pesyJII,TSTLI nosBOJISIDT O 60JGmel onpe,neJieH-
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HOOTI,JO 8H8Jm3Hp0B8TI, 3KOII8pHM8HTaJn,Hli8 MHHHB, 'ITO npo,neMOHOTpBpOBaHo,' 
Hanpl!Mep, .ivm HSOTOITOB 235u , 2" 9cm , 251ct B 251E s • , 3TB BOCJI8,J.XOBaIDIH 
YKSSliBSDT Ha BSlltHOOTI, yqeTa Bsawo,nettoTBHJI KBSSH1IaOTBU O cpOHOHaMH, 
oco6eHHO npH YBBJIH'l8HHH auepnrn B036yll0{8Hl!H. H:n:sattmBe OOOTOJJHrul npn 
STOM no O'l'pyxType onoeii OOTaDTOH 6JIB8KlJMB K OAHOKB83H'tlaOTB"iHHM (85-
95% OHJIU K0~8HTP:HIJY&'I'OlI Ha OAHOM ypOBHe}, a npHM8Cl, OJIOJKHWC KOHcpZI'Y
paIOitt TBna KBa3H't{80TBU8 Ir.,1JIJC ;IU38 ~OHOH8 B HOIJMBpoBKe BOJIHOBOii cpyma:om 
H8 np8BL1ma8T I-2%. 3TOT pesyJil>T8T IIO'ATB8PJK.Il88T no~oxeHHe·o MaJIOO'l'll 
H8,IIJl8rOH8Jil,Hlil 'l80T8ii fl.8TPH!Ui IIJIOTHOCTB, Jl8XS!ll88 B OOHOB8 MHKp00KO
IDl'180KOrO no.nxo.na. 

IlpoBe.nemme HOOJI8~0BSHHJI IlOR838Jill!, 'ITO HSOB8KTOPHL18 ROMIIOHSHTLI 
OOT8TO'lHLIX OBJI ll 6oJiee OJiorume ROHcpllrypaIOIB, B OOHOBHOU, OJia6o BJili'lH
DT Ha OBOttOTBa HH8ROJI8l!811l}IX COCTOHHBI 't{8THO-'t!8THLIX B H8'i8THLIX ,nepop
MBp0B8HmlX JJJJ;Sp. 

'l!eTB8pTaH rJiaBa .-imooepT8IOIB IIOOBJllll8Ha ll00Tp08IDID MBltp00ROIIH't!80-
KOrO M8TOM p80'18Ta IIJIOTHOOTll M8PHLIX OOOTOHHHtt B npHM8H8HBD ero ,Wm 

HOOJie,no:eaHHH ~8cpOIJMBp0BSHHHX JJJJ;ep pe,JJ;KOS8M8JibHOI 06JiaOTB B 8RTBHH,J.XOB. 

B § 4.I BSJiaraDTOH,OOHOBHHC llOJIOXSHBH STOro M8TOM, noaBOJifIXlltCro 
y,i80TI, KB88liI"l80TFmlil8, BB6paIOIOHHL18 B p0T8IOIOHHL18 MO,Il,H M8pHHX,BOS6yx
,neHBtt. B pao11eTax BOnOJII,syeTOH rBMHJil,TOHBSH KcIM O ,no6aBJieHHeM pOTSIOI
OHHOI SHepnm. Y11HTLIB88ML18 B rBMl'!JII,TOHHaUe OOTSTO"IHLl8 MJil,HO,neloTByJO
lll}IS M,YJIJ,TBllOJI1,HLl8 OBJILI reHepBpyJOT BB6paIOIOHHL18 0,Il,H0cp0HOHHl,t8·ooqTosnmn 
OOOTB8TQTByntl81 MyJII,TBJIOJII,HOCTH. IlpeHe6peran B38lDIIO~ettoTBH8M KBasl!'tJac
'l'l!IU O cpOHOH8MB' B cp0HOHOB M8Z,Ily 00601, YM8TOJI IIOOTp0BTI, ROM6BHa'l'OpmD11 
onooodoM 60JI88 CJIOZHL!8 OOOTOHHHH, a 88T8M onpe~8JIBTI, IIJIOTHOOTI,yp0BHett 
fl C sa,naHHHMH. R:BaHTOBm.m xapaK'l'8PlfOTmtaJ.m I TT K (MOM8HT, '18THOOTI,, 

IIpo8KnJjll! MOM8HT8 Ha 001, OBMM8TpHB JIJll)a}. IloOKOJII,Ry ope,IO! cp0HOHOB :HM8-
DTOH KOJIJI8RTBBHLl8, OIDIOLIB8DllH8 ROJI868HBH M8PHOtt nonepXHOOTH, 'l'O MH
HLII MSTO,n 8BTOMSTB'l80RB YtJHTLIBSST BJIHHHH8 Ha IIJIOTHOOTI, BB6paIOIOHHOro 
,Jll3D8HBJI. lOOTOHHOTBOM M8TOM JIBJIHSTOH·ero IIpoCTOTS B OB060M OT npB
MHZ8HHI oyry6o MBT8M.8TBtJeoxoro xapaKTepa, OBJISI, 0 OIIB08HH8M IDISKOJI8-
xalll}IX OOOTO.lll!Jiltt JJJJ;ep, OTOYTOTBH8 OB060AHL!X napaM8Tp0B, Y'IJ8T BJ!WIHHJI 
ROJIJI8KTBBHLIX M8PHLIX ,nm1xemrtt. 

B § 4.2 M8TOH (pHSB'l80R08 o6ooHOBaHBe npe,nnoJIOZ8IDIHM, XOTO
pL!8 JI8XST B OOHOB8 Mmq)OOROIDlt!COROro MSTOM pao'leTa IIJIOTHOOTB.JJJtCPHLIX 
yp0lllt8ii (H8S8BBOHMOOTI, HOllOJ[l,80BaHHHX B KclM II8paM8TpO» B Ropp8J.UiIOIOH
HOI cpyHltltlm OT SHepnm, npeHe6pezemte CM8111BBaID1eM no K H JlP• ) • Boe 
8TO BM80T8 0 JlPyrHMlil HOTO'IHHRaMH norpemHOOTel orpamr<mB88'1' TO'IHOOTI, 
P80'18'1'8 IIJIOTHOCTB ypoBHett B ,necpopmponaHHHX JIJlPBX cpaRTOp0M I,5+ 2 B 
onpe.n8J!JleT o6AaoTI, npHM8HlD40CTl'I MHHOro M8TOM no SHepnm BOS6yx.nemrs 
E ~ 7+9 MaB. IlpH 6oJiee BLIOORBX aHeprnsa: 'l'O'iHOOTI> M8TOM yMemmaeTon 
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(I'JIBBHHM o6pasOM,HS-38 HapymeHHH npmnnma .flay.m), SH81DJT8JII,HO ycJIOll

HIIIITCJI -pactzeTH (llls-sa Y138JllJtJ8BIDI pasMepHOC_TJII llJ>OOTpaHCTll8 OOCTOJUml), 
8 IIOJiytI88MH8 pesyJll,T8TH 06JIHxaDTCJI co CT8TJIICTllltI8Cztm.m. ·" 

B § 4.3 npe,IT,1IOll8HHHI M8TO'A BCII0Jll,SOB8H A1IJI pactzeTa WIOTHOCTH 
Yl)OBH811 nplI 8H8pl'lm OBJISB H811TpOHa, llJ>08H8JmSBpoB8H8 38BBCBMOCTD 
IlJIOTHOOTH OT M8CCOBOro 1DJCJI8 A. 3Itcnep:zMeHT8Jll,HH8 IlJIOTHOCTB yp0BHel 
npn 8H8pI'lll! CBJISB Hei1Tp0Ha BN N1JI 60JI1>1IDJHCTll8 ~ep xopomo ESBSCTHH. 
IlOBTOMY COIIOCTaBJieHHe BX O pactz8THHMH Nlll 6om.moro (~60) 1DJCJI8 ~ep 
CJIYDT cepb8SH011 llJ>OBepxott npe,IT,1IOll8HHOro B § 4.I M8TO'A8. 3Ta llJ>OB8p
K8 TeM 6oJiee O'AffOSHatIHa, 'ITO lfCCJIS.IzyeMBJI B8Jil!'lllH8 06Hapym!B88T CBJll,
HYD H8MOHOTOHHYD S8BHCHMOCT1, OT A, 8 B pactzeTax HST OB06o;nHWC napa
M8TpOB. IlpoBe'AeHHoe cpaBHeime Il0K8SLIB88T, 'ITO TeopeTJJtiec:ime li! 8ROII8-
P1™8HT8Jll,!m8 SHStI8HHJI WIOTHOCTH npH 8 N corJIBCYJOTCJI B ItMOM xopomo 
(B 60JI1,1IDJHCTB8 OJiytI88B pasimna He npeB!lm8eT 50%) lJ JIY'IW8, tI8M B pac
tI8T8X IIO CT8THCTHtI8CK011 MO'A8JIH. 

B § 4.4 HCOJI8'AOB8H8 38BHCl!MOCTb IIJIOTHOCTJII ypOBH811 OT 8H8pl'lm BOS-
6yx,nemJJI. Ilpz B!lCODIX 8Heprnnx IIOB8A8HHe IIJIOTHOC'l'B, paOCtIHTSHHOI B 
paMKaX MEKPOCROIIHtI80KOro M8TO.It8, corJiacye'l'OJI O pesynTaTaMH CTSTBCTH
tzecux pactzeTOB. Sitcnep1menTanHHe pesyJII,TaTH Nlll aHepreTHtzeoxott saBH

·OBMOO'l'l! IlJIOTHOCTH ypoBHett B BSOTOII8X ypaHa E B 230Th OtI8H1> xopomo co
rJiacymTCJl C pacc-rmTaHHHMH IIO K~. B H8ROTOp!lX CJiytI8JIX Mlmp0CKOIIl!tzec;_ 
KHe pactzem yxa:nmavr Ha CYII18CTBOB8HH8 38M8THHX 4lJIYKTY8ItH11 _B S8BECH
MOCT.H p ( E) ' l!M8DI!HX 060JIOtzetIHHtt xapaKTep. 3TE 4lJIYKTY8ItHH,OAHSKO,CJI8-
6ee, tzeM B cqiepnecKHx Mpax. 

3Itcnepm.teHT8Jll,H1,18 CJIOJEHOCTH noxa He ·IIOSBOJIJIDT CA8JI8Tb sa-. 
RJlll'JeHHJI o·xapaKTepe OIIBHOB011 38B.HCEMOOTE IlJIOTHOCTJII yp0BH811, XOTJI E 
He ECKJilltI81'.l'r CYIIl8CTBOB8HJUI T8KOB011. 3TO YCHJI.HB88T HHTepec K A8HH011 
llJ>06JieMe. PacctIBTaHHSH B § 4. 5 saBHCHMOCTb p ( I) Hp I K l npl! 6on1IDJx 
8H8pl'RIIX IIOX0ll8 H8 rJia.mtyio CT8TECTHtI8CRYJO, 8 llPB MSJIHX - Bee IIOB8-
'A8HHH IIO.IDlJlm'.lTCJI S8M8THHe HeperyJIHpHOCTE. IloKasaHO, 'ITO B:Aeil>OJlMHPO
BalmHX MJ)aX IIJIOTHOCTb COCTOHHEI ~OJDlHa CJia6o 38BHC8Tb OT.BX tI8THOC
TE. 

0CHOBH8JI OTJI.Htil!T8Jll,H8Ji qepTa paCCM8Tpll'B88MOro M8TO.It8 - BOSMO.ll- ' 
HOCTD YtJ8CTb C ero IIOMOIIII,D BKJI8,Itl,I ROJIJI8RTJJBHHX ~epHHX JOlll'll8HHI B 

ll.l:OTHOCTh COCTOHHHI. 3'1'l! BOllJ>OCH 6HJI.H BIIepBHe BCOJI8AOB8HH BK~ B 
o6cyx,n&DTCJi B § 4.6. Iloxasauo, 'ITO YtJ8T BH6paIUIOHHHX CTeneHett CB06o
,Itl,I IIpll'BO,ll,l!T R Y138JI.H1l8HJ!I) IIJIOTHOCTJI N1JI A$JUp0BaHHHX ~ep npB aueP-:. 
I'lfH CBJISl'I H81TpoH8 B I,5-2 pasa • .l(JIII OIIHHOB I > ½ lLllOTHOOTh COCTOJi
HBI 'AOIIOJIHHT8JII,HO Yl38JlB1DIB88TOJi SB OtI8T BPBlll8BIDI • .l(JIII WIJIHX CIIHHOB 
BTO Y138JIB1i8HHe B I,5-3 pasa, A1IJI 6oJiee BHCOKHX ( I~ 7) nplt' YtJ8T8 Bpa
Dt8lm.ll IIJIOTHOOTD OOCTOsnmff BOSpaOTBST B 5+7 pas ( 177Lu, 181ra ) • KOJI-
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JISRTBDHl:le JOlll'll8BIDI OR8SHB8JlT T8Rllt8 SBMSTHOe :wmmme Ha SBBRCHMOCTh 
IJJIOTHOOTH OT CIIHHa ll 8H8PI'llll BOS6YJt,IteHHJi: YtJST BX !IpBBO,ltIIT R orJIBXIJ
BBHllD 4lJIYKTyBitHI. 

B ImT011 rJIBBe ,ll,llOOepTBitHB K~ nplmeHHeTCJi Nlll ECCJI8AOB8HHJi HSRO
TOPHX CBOICTB ~epHHX COCTOJUDII npB cpe~x 8Hepnmx BOS6YJ!Ol8Im.ll B 
EH'l'8pBBJie OT I+I,5 MsB '}J.0 BN • 0CHOBH08 BHHMBID!8 ]'AeJill8TCJI HSYtJSHHD . 
ipparM8HTBitHB MaJIORB83EtI8CTEtIHHX ROMIIOH8HT BOJIHOBHX ipymtIUII 11 !pllSJlliec
RJm CJI8.IJ;OTBHJiM BTOro llJ>Oneoca. BallHHM lJHCTp]M8HTOM ESYtJSBIDI ippa:rMeH
TBitHB O'AffOtI8CTlf'mHX EJIE O"JJ.HORB8SlltI80Tll'IHHX OOCTOJUllltt Jil3JIJlllTCJi peaRitHB 
O'JJ.HOHyKJIOHHHX nepe.natz. 

Teope'l'Btz8CR08 E3Ytz8HH8 yCJIOllHSHH.R: CTpyitT]PH COCTOJiHHtt C p00TOM 
3H8PI'llll BOS6yll,n8HH.ll B onpe~MeHHe 88ROHOMepHOCTel ippameHTBitHH O'JJ.HO
'i80'11ttIHHX OOOTOJiHE11 llJ>OB8.IJ;8HO Ha OOHOBe K~. B § 5.1'npeACT8BJI8HH pe
SYJII,TBTH paotzeTOB Nlll 6oJII,moro tIHCJIB ,I!.BpotIHHX ll '!80TJ!l1JHHX COOTOJiHHtt 
B Hetze'l'HHX IIO N EJIB Z' ,D.eglOPMJIIPOB8HHHX H,IUlWC. 3.n;ecb ORBSSJIC.ll aiP
ipeRTHBHHM M8TO~ OEJIOBHX ipymtIUift, paCCMOTpeHHHtt B § 2.3. IloKBSBHO, 
'ITO OOHOBHOI npHtIHHOff ippaI'M8HTBitHH SD3JIR:8TCJI BSBEMO~ettcTBEe RBB_Slltzao
THn C ~HOHSMB. YOT8HOBJI8HO, 'ITO O"JJ.HOtIBOTHtIHHe COCTOJiHEJI, H8XO,IUmllI8-
CJi B6JI.HsE IIOBepXHOCTE ~epMB, ipparMeH~YDT CJIB60, BX OHJIB ROHit8HTpH-· 
pyeTOJI H8 O"JJ.HOM yp0BHe. C pOCTOM RBBSEtI80Tl!tIHOI 8H8PI'l!IH ippaI'M8HT8ItlJ.ll 
YBeJIElllIB88TC.ll, il>YHRitHJi pacnpe.n;eJieHHJI CllJIH COCTO.liHHff CTBHOBETCJi I!IHp8, 
8 it>OpMa ee OJIOllHee E MOX8T HM8Th H80ROJII,KO MBKCEreyMOB. OtzeHI> Bal[!illM 
CB011CTBOM i1>PBI'M8HTBitHB, onpe.IJ;8JIJIDIIHM H8KOTOpHe !pBSBtISCKHe xapaRT8pEc
THRE Mep, JillJlli8TC.R: HBJmtme ~HHoro XBOCTB y !pj'HKitHH pacnpeAMSHBJi. 
IIpoaHBJI.HSHPOB8H8 SBBECHMOCTb ippaI'MeHTBitHH OT llJ>08KitHB MOM8HTB lf tzeT
HOOTi! COCTOmmtt, KOJIJI8RTllBHOCTH !pOHOHOB, YtJ8T8 BHCIIIBX xoH!J?nrypaitHtt . 
ll ~Yrl!X q>aRTOp0B. 

BOSMOlEHOCTb BWDJCJI8Hll.ll ipp8I'M8HT8ItHH O'JJ.HO'iB,CTHtIHHX COCTOHmlff OT-
' KpliB88T HOBHe nepcneRTHBH ,IT,1IJI H8YtJ8HHJI CTPYKTYPH ~ep !IpB cpe~x 

8Heprm1x B036YJm8HHJI. B § 5. 2 npo,neMOHCTpHpOB8HO npEMeHeHHe / yxasaH
HOro paccMOTpeHHJI ,IT,1IJI BCCJI8AOB8Hli!JI CBJIOBHX il>YHRitHI peaRitHtt nepe.na1D11 
OAHoro HYKJIOHS. HccJie'JJ,OB8Ho noBe,neHHe smx BeJIHtIHH B IIDipoxoff aHepre
TlNecKott 06JIBOTB, llX SBBHCDMOCTh OT HHT8pB8JI8 YCP8'AH8HH.ll, pasMepHOC
Tll it>OHOHHOro llJ>OCTpBHCTB8 B ~Yr:HX it>BKTOpOB. PesyJII,TBTH IIO ippa:rMeHTa
ItHH COCTO.inmit llCIIOJll,80B8Hll B PM8 ~yrBX pa6oT N1JI BHSJI.Hsa'peaKitHff 
( d , p ) , ( d , t ) , ( n , ex ) H ( p , ol ) Ha "JJ.$JJMHpoBaHHHX ~x pe.mtose
MeJIDHDI o6JiacTH. IlOKaSBHO, 'ITO MHOI'Re '}J.8TBJm 8HepreTEtzecxol SBBEOBMOO
Tl! cetzeHHtt yxasaHHHX peaRitBff y,naeTc.li o6'blloHHn JIHIIll, npn yqeTe ippameH
TBitHH. 

HsJioxeHHldt B npe,IUl,IlyllleM naparpaqie MeToA OKasaJICH nOJieseH N1JI BH
tIHCJieHHH HeffTpoHHllX CHJIOB!lX ipymtIUII npB SHepnra CBJISH HettTpoHa. 
B § 5.3 RSJIOX8!m pesyJU,T8Tli paotzeTOB BTRX BeJm'IIIH ,lT,1!H 60JII,mol rpymm 
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,neqiopMRPOB8HllllX R,ll;ep. JJ.aHHirlt MeTO,U pacqeTOB .flB11/l8TCH npHHUllID!8Jll>HO 
HOBHM IIO cpaBH8HBll C ,npyrm.m H 06JI8MeT TeM npe~eCTBOM, qTQ He m.m
eT mt 0,11,Horo cB060.IUIOro uapaMeTpa. IlOJIY'IeHHoe xopomee 1corJiacue~c aKc
uepHMeHTBJll>HliMll .namrutm ,J.tJm s - H p -BO~OBHX HellTpoHllliX CUJIOBHX tpyBK
untt MOlll!O II08TOMY C'Il!T8Th CBD,U8T8Jll>CTBOM IIpaBDJll>HOro ormcaHHH qipar
M8HT8Ullll O,IUioqacTJrtlHHX COCTommtt npD cpe,IUieil aHeprHll B036j'M8HBH ll 
BM8CT8 C pesyJI1>T8TaMll npe~ett rJiaBll .flB11/l8TCH B80KEM apryMeHTOM B 
IIOJl1>3Y npm,ieHBMOCTH K~M B paOCM8Tl)HB88MOfi 8HepreTllqeCKOfi o6JI8CTB • .ua
HH npe,ttCK838lil!H BeJili!'lBH d -BO~OBHX HefiTl)OHHHX CHJlOBHX ~yaru:(Bfi, KOTO
pue IIOK8 e~e He HSMeqem,r HS 9KCII8p:m48HT8 C npHeM1!8MOll TO~OCTDD. 

B mecTOll rJI8B8 npe,ttCT8M8HH pesyJI1>T8TH BIIepBue BUIIO~emwx CHC
T8M8TRtl8CKHX MHKp0CKOIIHqecKHX paoqeTOB CBOilOTB 8Jl8KTPHqeCKHX ll90Clt8-
JI!IPHUX D H30B81tT0pHHX MYJll>THIIOJll,HllX ruraHTCltllX pe30H8HCOB (,nmIOJl1>HHX, 
KBa,npynom,HUX, OKTyn0Jl1>HHX H p830H8HCHOIIO,tt06HHX CTl)YKTYP CA ::::-4) B 
,neq,op,,mponaHHUX a,npax pe.mcoseMeJII,HOll 06.naoTl! H a1tTHHll.nax. ,Ilpe
llMj'llleCTBB MHKpoCKOIIRtl80ltOro IIO.UXOM B llOOJie,noBBmm yYJll>THIIOJll,HHX I'll
raHTCKHX peSOHBHCOB ooo6eHHO qeTKO npoHm!J.IBCh B TOM, q'l'O 6es BBe.neHHH 
HOBUX napSMeTpoB B upE~xemm CJIYll:8:lniOI @89H YMJlOOh OIIllC8Th paonpe
.ne.11e:ime OHJIH pesoHBHCOB B 06.naOTB HX Jl01t8J.IB98Ullll (111HPJ11HY). 

B § 6.I upe,ncTaMeHH pesyJl1>T8TH CHOTeM8TJrt18CIDIX pacqeTOB CBOfiCTB 
,nHIIOJll,HllX nraHTCKHX pe30H8HOOB ,nJIII 60Jll,ll!Ofi rpyuuu ,neqiopr,mponammx 
M8P (60.11ee 30 HSOTOIIOB). Pacc~T8HH08 pac~eIIJieHl!le peSOH8HCOB, 8Rep
I'llll neHTl)Oll,ItOB c K =0 D I, HX mHpHRU, oeqe!ll'IH @OTOB036yx.tl;eRHH, ucqep
mraaHHe 8HepreTH'i8CKH B3BemeHHoro IIpaBJIIJl8 CyMM H8XO,JUITCH B xopomeM 

oorJISCHH C 8KCII8PJl!MeHT8Jll,HllMH MHHllME. 
B § 6.2 HCOJl8,ttOB8Rll 11900K8JI!IPHH8 H Jll30B8ltTOpHH8 KBa,npyTIOJlliHH8, 

I'JllrBHTCIOie pesoHBHCll. Ilp08HBJ.IBSHpoB8HO :acqepmmamre IIpaB11Jl8 CyMM, 
pacCMOTl)8HO IIOJIOX8Hl!8 neHTl)OH,Il;OB, pacupe;IteJJ:8Hl!8 OBJIH ,nJIII pa3Jlll~ 
3H8'118HHtt K JI! B 98BHOID400Tli! OT 8Hepnra, pesyJlliTBTH pacqeTOB cor.11acy
DTOH C 8KCII8pll'M8HT8Jl1>HUMlll MHHHMJII. Ilo,npo6HO 060YJEJU3eTCJI BOIIpoC O nm
pHH8 pe30H8HCOB, IIOOKOJll>KY y,noMeTBOpBT8Jl1>HOro ero pememur B paMKax 
,npyrJ!X uo.nxo.noB IIOK8 He IIOJIY'I8HO. 1IOK898HO, 'IITO IIOJIH8JI OBJia RBa,npy
IIOJll>HOro pesOH8HC8 oupe,tteJIHeTCJI OOJ/13Mepmll:IM BKJI8,ttOM BC8X KOMIIOH8HT, 
C pasHHMB K, 8 H8COB1Ia,ne1me HX neHTl)OB.UOB IIPJIIBO.nHT K .UOIIOJIHBT8Jll,HO

My yne.1.IB'llemm ero mHpJ/IHH. 
,B § 6.3 HCOJl8,Il;OB8Rll CBO!CTB8 I'li!rBHTCKHX OltTynOJII,HllX pesoHSHCOB. 

06HapYJt8lDl8 8TOro pesOH8HC8 IIOK8 'IITO BCTl)8'1188TCH O 60JII,llll!IMH 8KCII8p~
M8HT8Jll,Hmm TPY.nHOOTSMH, 8 Te0p8TB'll80IOIX HCOJI8,IJ;OB8Hl!!, KpoM8 upe,n;
OTaMeHHHX B MHHOM uaparpa~e. 'AO CJ/IX uop He upOBO,nHJlOCh. P80'118TH IIO
K83HB81l'l', 'IITO I'Br8HTCKJI! OltTYIIOJII,HH! p830H8HC pas6l!Ba8TCH Ha TPl! 
8Hepr8TJA8CKB pas,neJJ:eHHHe B8'l'BH: Talt H8SHB88MU! Hl!8lt08HepreTJ11qecKJ!tt 
Olt'fYIIOJl1>Rlltt pesoHaHO (LEOR),COOTB8TCTBymtHI, B OOHOBHOM, rrepexo,ttaM 
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C fl N= 1"; l!BOCK8JIHJ)H8Jl B8TlU, pesOH8HC8, COOTB8TCTBYDil8Jl upe~8CTB8H
HO uepeXOMM C llN =3; B30B8KTOpRU! pesOHaHO. 8,tt8Ch N - rJISBH08 OCUBJI
JlHTOpH08 ~OJlO. 06HapyzeHHH! Ha 8ltOII8pHM8HT8 LEOR B 154Sm H8XO.nHT
OJI B xopomeM corJISCli!ll C paoqeTaMI!, ,IfJIII ,n;»yx ,npyrJ!X BeTnett pe30H8HC8 
80Tl> TOJII,KO upe,D;B8pl!T8JI&Hll0 8KCII8pHM8HT8Jll,RU8 yxasaHHSI. 

B § 6.4 HCCJie;n;oBaHH cBO:llc'l'B8 EA -pesoHaHCOB c A~ 4, c,neJiauo sa
KJllJ1Je:ime O B03M0.1!HHX SHepreTJ11'1180lWX.. o6JiacTSIX lJX Cy!ll8CTBOBBHRII. 

Hsy-qeHHe MI'P upoBe;n;eHo B upe~x uaparpaq,a; mecTott rJiaBu B 
0,11,H~OHOHHOM IIPH~Jtemm. EcT80TB8HHO II08TOMy BCOJl8,;n;OB8Th, Kalt H9M8-
HHTCH 8TB pesyJlliTSTH, 8CJIJJ y-qeOTh BJIHJIHl!8 60Jiee OJlOXllllX KOHl)Jllryp8UB1t. 
PesyJIDTSTH T8IDIX ll'CCJI8.UOBSHHI H3Jl0X8HH B § 6.5, ,nJIII 'AEl4)0PMffpOB8HHHX 
Sl,Il;ep OHJI upoBe,neRU BII8PBH8. 1IOK838HO, 'IITO, HeCMOTJ)H Ha CHJll,Hyll ~par
M8HT8I{HI) OT.U8Jl1>HllX O,nHOq>OHOHHHX COOTOJIHHtt, HHT8rpaJIDHH8 xapa1frepJ110TB.:. 
KH MI'P (IIOJIOll8HH8 neHTpoll,IJ;OB, mHpHHa) l'IOIIHTHB81DT H83H8~T8Jl1>HH8.HSM8-
H8HHJI IIPH y-qeTe 8Hr8PM0Hl!qHOCTli!. Jl.pyrHMH CJlOBSMH, 06JI80Th JIOK8.1.IB38-
UBH pesoHSHCOB B ,IJ;8<p()pr,mp0B8HHHX a,npax oupe,D;eJIH8TCH, B OCHOBHOM, pac
upe;n;eJI8lDl8M BX Cl!JIH B 0,11,HOq>OHOHHOM IIPl!~llt8HHB. CJre,ttOBa T8Jl1>HO, ,IJ;Elq)Ol)-:
MBUBJI H,np8 JlllJ!JI8TCH rJiaBHOtt npnimott ipopi,mpOBaRHH IIIHPHHH I'JIII'8HTCKHX 
pesOHaHCOB B.,IJ;eqlOPMHJ)OB8HHHX g,npax. 

Ilpe~ecTBO Ml!Kp0CltOJ:ml!80KOrO paccMOTl)8Hl!SI MI'P uepe;n; q,eHOM8HO
JlOI'li!'ll8Cltl'IM COCTOBT • B '118CTHOOTJII, B TOM, 'IITO OHO M8T ltB83HtJ:80Tli!tmyJ) \ 
CTPYKTYPY p890H8HOOB, 3H8HH8 KOTopottuosBOJ.IBJIO ,npyrBM 8BTOp8M pacc~
TSTD 08'118HHSI B036YJC,D;8HBJI p830H8HCOB B P83J.IB'IIHHX R,ll;8pHHX peaKUBJIX. lio
IIOJIHJIT8Jll,JIYI) HHI/OI,MBUBD O CTpyitType I'llraHTCIOIX p830H8HCOB MOlleT T8lt
Jt8 MTI> B3Y1J8Hl!8 pasJIHtJ:HHX K8H8JIOB paCII8M MI'P. B § 6.6 pa0CMOTl)8H 
BOIIpoO O paorra.ne r.zraHTOKHX p830H8HCOB, o6pa30B8HHHX B P88KUBll @OTO
IIOrJlOllt8IDIJI. C8'118HH8 p88Imlffl ( n , '( ) IIOJiy-q8HO B paMKaX R -MaTpl!lmOit . 
T80pJIIJII B @()Jf,f8J.IBSM8 upHB8,IJ;8HHHX IIIHPHH C Bl:l,I(8JI8HH8M II8PUll8JlhHHX IIepe
XO.UOB B S8Bl'IOJD40CTB OT_8H8pl'li!tt BOS6Y3,J{8HHJI H8'118Jll,HOro B KOH8'11HOro M
pa. Ilpe,1UIOZ8HH08 pacCMOTl)8HH8 IIOSBOJ.IBT B MJIDHettmeM IIpoB8CTH l!OOJie,no
B8Blf8 CTl)YKTypH P830H8HCOB, oupe;n;8Jll!TI, COOTHOmeHHe KBHSJIOB BX pacIISM 
JI! yco:sepmeHCTBOBBTD KB89Jll'll80TJll'IIHO~OHOHHYD MO;n;8JI&. 

TaKJIIM o6pasoM, B .nH008PT8ItBB paCOMOTl)8H IJIBpoKHI 1tpyr BOupoCOB, 
OBHSSHRUX C npo6JreKOI OIIJIC8HRII.OTPYKTYI>H ,IJ;eql0p,mp0B8HRUX M8P, 8 T8lt
ll8 mt81Jl!HX 08MOCTOHT8Jll,H08 3H8'118IDl8 B llpll'JIO&emm B .npyrJ11X 06.naOTJIX 
M8PHOI qJHSHKH. P89Bl'ITH8 B ,n;JICCepTann M8TO,Il;H HOCJIT ,;n;OBOJl1>HO o6u!d 
xapaJtTep lI M8T8M8Tll'118CKJI 060CHOB8HH. 

Ha OCHOB8 IIpOBe;n;emmx B JtH008pT8IGD! HOOJie;n;OBamll: MOZHO OJJ;8JI8Th 
mmo;n;o IlpJD,18HBMOC'l'JlqJYH,ltSM8HT8Jll,Hdl J{JIII 00Bp8118HHOI T80pemecxol 
JJ,11;8PHOI qJB9lilltll·X0~8llltlll O BJllt8J[8HJOr ope,1t11ero llOJDi.B OOTSTO'llm!X Bsa
l!IIO;n;elc'l'Bd, Dp:00.-X X 01181DB8HJU) OT.Jl8JI1>HJa JtO~:arypaitd HYUOHOB~ 
8TO II03JIOJDIJIO ll0.IY'D(T~ 0 xopomel OT8II8Bl,J) TO'IIHOOTJI _8,n;JIH08 OIIJ108BJl8 

13 



CBOttCTB H8pOT8UHOHlWX COCTOmmit ;D;Elg)OpMZpOB8HHHX .!I,ll8p B lllllpOKOM BHT8p
B8J18 9H8pl'Hfl B036j'1Ul8Hl!fl. 
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