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EaSHCOM MB.T8Ma'l'H"i8CKOro M0,!1;8Jmp0BaHn.ll IIP~ ROBCTpylipoBa

mrn COBP9.M8HHOii TeXHIDW JIBJifl8TC.ll COBOKYIIHOCTl, ,nammx: 0 CBOICT

Bax oomecT~ B nmpOROM )llUUia30H8 TeIJMO,ltllH8Mll'll8ClGIX ImPaMaTpoB. 

HaJm-qne Taxoro 6as11ca nosBOJI.lleT oprmmsoBa.Tl> :awmc.mt,e.m,Hmi ax.

cnepm.aeHT, pesKo y,u;emeBJIJlllJtl!I H ycROl)Jmllllii npon;ecc COS,ItaHl'l.ll Ho

BHX '1'8XHHICR H T8XHO~Orrui • 

lloIIOJIH8HR8 8'1'01'0 6asHca Iij)OHCXO,Iij!T .JlBYWI IIYT.m.m; Bo-nep

BHX, npooo,u;eHHeM pac"ieTOB no ynpomeH1IUM TeopeTK"iecxma L[().JlBJUlll, 

pa3BHTWJ B aTOMHOfi ~3HK8, H me COB8pm8HCTBOB8Hll:8M Ha dase pas

BHTIDI "iHCJ18HH!DC MOTO)lOB H Bli'mCJIRT8JII,HO:li T8XIDIKR. Bo-mopwc, 

C03.lt8,HH8M HOBHX 8KCII0pm.18_HTWILH!DC YCTaHOBOK 11 Iij)OB8)l8Hll8M awm
pR"i8CKBX HCCJ18)lOBamtli. 

B IIOCJie)lHee BpeWI, O)lHaRO, '1'8lt08 pas,u;e.ire:ime CTaJIOlmTC.ll 

Bee 6o~ee YCJIOBHl:lM. ABTOMa'l'llSamI.11 axcnepm.!SHTSJII,HHX HCCJI8)l0Ba

mni npnDO.lt>!T x. pesKOMY yBeJm-qemw o6'L8:aw. · IIOCTYIIBlll!Bil awmpn-crec

ROi! micJ?OpMamm. ,1l;JI.ll ee o6pa60TXH n KHTepnpeTamm HeodXO)lHMO co-

3)l8HB8 pa60Tlmll!llX B P8Jli.ID!8 pea.m,Horo Bpeuemi: MB.T8MB.TH'll8CKWC !40-

.tte~e:li nsy-qaemzx: npon;eccoB n ncCJie.IJYDitHX :ex npn6opoB. Paspa6oTxa 

Ta.IWX MO.lte~ei .llBJI.IIBTC.ll IIP8.ltM8TOM CaJ.!OCTO.llT8JII,HOl'O BH'llllCJllI'1'8JII,

HOro 8KCIIepm.teHTa. 

C mrot CTOpoHH, '1'80p0TH"i8Cl0il8 MO.lt8Jm oomecT:aa "UlCTO ca

lm Bltlll)'llal)T B ce6.11 8RCII8PHU8HTa.JlliHH8 ROHCTaHTH :wm IIO~ll01Wll9 

napaMSTpli. KpoMe TOl'O, BCJ18.ltCTBll8 06iI.llID!: YIIPOlllamtaX np8,ltIIOJIOX8-

mut npn lIOCTpoemm MO.tteJieit, OHll Hy11,It8DTC.ll B H8samIClWOit 8ltCII8-

pm.reH'1'8JII,HOtt np0B8pK8. 

Oco6oe 3Ha"i8Hll8 Ta.ROtt ltOMILII8RCHHi IIO,ltXO.lt npnodp8'1'a8'1' IIPll 
RCCJ18.ltOBamm ~3HRO-xm.m'll8CKHX CBOiiC'1'B B8!118C'l'Ba (~XCB) B 8KCT

p8MSJir,HHlC yOJIOBWIX BliCOlOilX Ter.m:epaTYP 1LlIH ,ltaBJieimtt, .It,JI.11 nsy-qe

HWI 6HCTPOIIpoT8xamtHX HepaBHOB8CHWC npon;accoB. B 8'1'HX CJzy1UlJ'DC 

npm.r>e ax.cnepl!MeHTa.m.Hoe nsyqe:ime npon;eccoB saTpy.1t11eHo wm 
Tpe6ye'1' 6oJII,nmx r.m-repnam,IDJX: saTpaT. 

. IIM8HHO npalt'?ll'll8ClW8. II0Tpe6HOCTH Ma.T8Ma'l'll'll8CI"..OI'O MO.tte.llllpo-

BamuI .lt>!HaMHitJ! CIIJIOIJIHHlC cpe,tt B ROJIH'll8CTB8HHBX .lt8HHHlC O &!CB B 

SRC'l'p0Malll,HI:lX YCJIOBRJ'IX. H 0'1'lWYJmP0BS.7Ill pa60TY Ha,lt Jip8.itmll'a8MO! 

~ccep'1'an;;I8ti. Pa6om BiiIIOJIWtlIB.Cl> B HHC'1'll'-'1'1'8 IIpmuta.ltHOil M8.'1'81!m

Tmm m.t.M.B.KeJWm18, AH CCCP 

3'1'0 odyCJIOBHJIO :Ma'1'8MB.'1'll'll8CB:yl) HaIIpaB.lI8HHOCTI, pa6om,. a.It

~H'l' ltOTOpottB .lt,!CC8P'1'8IOU1 CM8!118H B CTOP0BY paSBH'l'llSI 'llHCJteHHHX 

Ob11e.aiint-uH1.n 1rncrdTYT I 
u-eJtnMx m:c.,eJtommufJ 

6£15n"JtjT!='~ A 
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aJII'OpllTL.'OB po!I:8:mm KOHK!)8THHX sa.na-.:i: aToMHoii g;nsnKn, :sosHRKBD -
~ npn ncCJie,n;ol:al!MX cIIXCB. 

Kpo?.m Toro, aBTOP B Te-.:i:emm P.ff.It8. JI8T II!)OBO,ll;WI COBM9CTHH8 
pa60TH C 3KCilepmreHT8Jii>HOll rpynnoil, nsyqax,mefi MSTO,ItOM pacceH -
mm 6acTpHX ny,mc>B ?l9JltaTOMHli8 B3aIDf.O,It8llCTBIDI B ;v;aanasoHe SH8!)
rmi, OTBO-.:i:aID!ltllX SKCT!)etU3.lII,HllM COCTO.HHWIM BemecTBa. STO o6yCJio- · 
mmo pasmtrne ,mCJISmmx: rt.eTo,n;oB pemeIDlSi npm.rux n o6paTHHX sa -
,!ta"<! paccesimm ll II!)MOlltellllJI 110.r.:y-qemru:x ,IJ;aHHHX K llCC..'I8,Il;OBaHml 
MOB . peaJII,HHX Be!ll9CTB. 

UFJib l!lf CCEPT.AI.Ufil 

ileJII>D ;ItllCCO!)TaD;llll SiBJ'.JIOTCH llCCJI8,Il;OBallll8 MaTeMaTH"<lSCKl'IX 
MO,It8Jr9ll ll paspa60TKa 'lllCJl8HHHX MOTO,Il;OB pememm 'sa.na-.:i: aTOMHOll 
qmsnKn, :sosmmalQ:.llllX npn TeopeTH-.:i:ecKllX pac-.:i:eTax qmsnKo-xm.m-.:i:ec:
KliX CBOllCTB :semacTBa n npn SKCilepmt.eHTaJI&lillX llCCJIS,Il;OBallll.fIX 
aToMHHX -BsimMo,ne:li:cTmtll: MOTO.IJ;OM pacce.mmsr MOJieKYJ!JiPlillX IIy<IKOB~ . 
"'a Talm9 II!)l:lJIO;JW!m8 pa3BllTHX M8TO,Il;OB K pe_memm npllIOia)J;lll!X Sa -
,na-.:i:. 

PaccMaTpllllalOTCJI ;!(Ba :Kpyra·BoII!)OCOB. 
~ :Kpyr C:rutsaH C paspa6oTKO:l:i a@leKTHBHHX 'lliCJ!ElllllliX 

ll.eTO,ll;OB pememm He.mmelilIHX Kl)aeBlilC ll Cil8KTpam,HWC sa.na-.:i: MB.Te -
Ma.Tml:8CK0li @13l!KH, K 'KOTOPHM CBO;ItllTCH 3Ha'lliT8.nl,H08 'IDCJIO u.aTe
M8.Tl11i0CKllX uo,n;eJie:l:i B81l!8CTBa H pememmu Ha OCHOBe IIOCTpoemmx: ; 
8.ill'OpRTMOB aKTYaJII,lll.lX. cneKTpam.HHX . sa.na-.:i: aTOMHO:li qmsmm 'iI 
;a;pyrmc o6JiacTei1. 

Ko BTOPQMY K.PY'I!Y BOI!pOCOB OTHOCllTCH pasp~60TKa "<!llCJI8HHWC 
MSTO.IJ;OB pememm· np.fJlifilX n o6paTHHX sa.na-.:i: paccemms1, opneHTHpoBa
mmx: Ha lIHTeplipeTarom· SKOII8pll?;l8HTOB no paccesmmo MOJIOKYJIS!PHHX 
IIY'IKOB, II!)llJIOli0Hll8 paSBllTHX :MeTO,ItOB K llHT8pIIP9TaD;llll l!MEl!JlltHXCH 
ll ItJialll1p0BaHllD 11epC1I8KTllBHHX 8KCII8pllM8HTOB. 

IloJiy<IeHHHS s,n;eC1> ,n;amme ncno.m,syJ)TCH ]J)m onncamIJ! cn.m,Ho 
C:EaTOro. B81l!8CTBa n amumsa .· ~3K'i8CKO:li TO"<!HOCTH MO,IteJie:l:i' TaKOro 
Bell!8CTBa, pacCMB.TpllBa.8MHX · B IISpBOM xpyre BOII!)OCC>B. 

AKTYAJrfiHOCTI, PABOrH .... 

IIepmdt !PF l!onpoc<ra, pacCMa~eMHlt 13 ,t11ccepT&IXD, CM-
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3aH C IIOCTp00Hll:8M "<!IICJI8HHHX M8TO,ItOB pemamm Kpaema: B CIIOKTpam,
HHX sa.na-.:i: ]J)m ;v;aqqiepe~:eam,mrx ypmmemrli n cncTeM, :sosmutamti!X 
npn MaTeMaTR"<l8CKOM MO,ll;eJmpOBaHH:e ~XCB. 

Trum"<!Hlie IIPBM3PH Tam. 38,Ita"<l .: MO,n;em, ci:lmToro Bellt8C'l'Ba To
Maca-4)epMII nee TeMIIepaTY!)noe o6o6memi:e,P.~efumalra, M.MeTponoJm
ca, E. TeJIJiepa; KBaHTOBOCTaTllCTR"<!OCltaJI Mo,n;em,, pasmtTaH ,Il.A.Knp
mnru;eM,ll H.H. KamITKlllillM; 30HHaJl: M0,Il;8JII,, paSBnTaH rpyrmofi 
r.M. raH.n;eJII,MaHa, n .n;pyr:ee :sapnaHTH Mo.n;eJieii·ca:MocorJI_acoBBJmoro 
lIOJm: ,Il. Umma, B. PODan, r .B. CmKO, A.~~ lmx:eqx>poBa II fi;p. 

HTepaD,lioHHae MaTo,n;u pememm Taro:DC sa.na-.:i: pasmmaJmC1> B 
CCCP B pa6oTax A.H. TnxoHoBa, A.A.CaMB.pcKoro, H.C.EaxDaJioBa, 
A.A.MpaMoBa, E.C.HRKoJiaeBa, P.II.~e,n;opeHKO, A.B.l'y.mma n .n;p. 
Cne:tnI(pHRa sa.na-.:i:,i BOSHRKaJOlllBX .npn BCCJI8,JJ;OBaHru:tX ~XCB, SaKJllO'IUlaTCH 
B Heo6xo.ItaMocTn pac-.:i:eTa 6om,moro KOJ.llll-.:i:eoiBa sa.na-.:i: o,n;uoro T~, 
HO OTJ.llll-.:i:a.DltBXc.H · SHa"<!eimm.m (pH3l!"<l8CKHX napaMaTpoB, BXO.ItfilltmC B KO
sqq::HinI8HTH YPaBHemni ll rpaH:etnme YCJIOBRJI. STO HaK.lI8,IUlBa8T Jlt8CT -
Kim orpaHll"<!GHRB'. na a@',eitTllBHOCTI, l!CIIOJII>SYOMliX: "<ll!CJISHHHX MOTO'AOB 
pemeHl'IJI TaIGDC 38,Ita"<l lI OTlfMYJm!)Y8T paspa60TKY HOBUX s@eitTllBHHX 
no,u;xo,n;oB. 

Heo6X0,14Hl!OCTI, 'MHOroBapllaHTHWC pac-qeTOB 0,1!,HOTl!llm!X 3a,IJ;a~ 
BMeCTe C T8M 003,Ita9T lI npmm;rum:an::r,1me BOSMOJmOOTll no:mmremmaqi -
ipOKTHBHOCTB M8TO,ll;OB sa C"<!OT yqeTa OIIHTa pememm 6J.llll3KllX sa.tia-q~ 
Ilpmm;rum:am,Hoii OCHOBott' 8TOro mlJlJI8TeH MOTO~ n:po,n;o.mmmm, .BOC.XO -
,n;mlllIH It n,n;ee · 8HaJmnt'G:8CKOro IIpo,ItOJmaHRB'.. 

PasJ!!itmHe :aapnaHTH MeTo.n;a n:po,n;oJmeIDUI npmroim'rOJII>Ho It sa -
,n;a-.:i:ru.f MaTeMaTn-.:i:ecKoit qmsmw: pasmma.mi:c:r, B.CCCP B pa6oTax B.A.A:u-
6apIJYMIIHa, A.A.,Ilopo,I\HlllUIBa, ,Il.~.,IlamJ.IJ;eHKO, E.lI.!n.n;KOBa, H.B.Ily' -
smmHa n .n;p. IIo.n;po6HHe o6sopa pa6oT ,n;rumoro Banpa:Memm c.o,n;epxa.T-' 
CH B MoHorpa(pHJ!X P.EeJIJIMaHa c ooaBTopm.m, U.Ha, .IT,llt.OpTera R 
B.PeiiH~OJI,ll;Ta, c6op:imite no,n; pe~ait X.YaKit8pa, o6sopax E.II.JKll,It
KOBa c coaBTopm,m :e .n;p. KpnTB"<!ecKnii o6sopp.!!,tta pa6oT sToronan -
paBJieHRB'. .n;aH B pa6oTax P.II.~e,nopemt0. STn: no.ioco,n;u pacmq»mT 06 -
JiaCTI, CXO.ItlIMOCTK l! IIOBHlllaJOT IIOJ)lmOR CXO,nl!MOC'ffl l!Tepannit. 

. 0,1!,HaKO B YCJIOBWDC MHoroBapllaHTHHX pac~TOB 9TlI MaTO,Itll TaK
.llt8 .lIP8,It'I,HBJIJDl'1 IIOBll'.IIIemme Tpe6oBaHHH K 6HcTpo,n;eiicTBm> 8BM n ax -
TYaJII,Hlm HBM8TCH ,ItaJII,He:l:imee C0Bep1118HCTBOB8Bll8 , :irzwmna MeTO,IOUt 

~ neJII>ID.YJIY1Dll8Hl'IJI mt6opa Ha11am.Ho~ npn~~emui, ycxopemm cxo -
',ItlllllOCTl! llTepru:tatt :e IIOHllllt8HllH pasMepHOC~ll ~a,IJ;a-.:i:B:. 
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BTopon Rpyr BOIIPOCOB, paccim.TpllllaeMHX B JJ;accepTawm, 

C:M3aH C O,mmM R3 3I<CIIep:nMeHTaJn,Hme HaIIpaBJiemdi lICCJie.noBamtH 

TellJIOqH3R'ieCimX CBOttCTB BemecTBa - paccemmeM 6HCTpmc II~OB 

HettT!)aJII,HllX aTOMOB ll MOJieltYJI Ha MaJIHe yrJIH. Hr.ieHHO 3TOT MeTo,n, 

rJiaBHHM o6pa30M B pa6oTax'rpynII "·AJ.mypa B ClilA R B.E.~eoHaca 

B CCCP, II03Bomt1.I B 60 --?OX ro,nax B~ePBHe IIOJIY'lliTD .nocTOBepHHe 

,Itamrne O IIOTeHit1IaJiax B3allMO.Zl:eiicTBrut 60JIT,moro tmCJia 'aTOMOB R 

MOJieRyJI B. ,Il;KaII830He 3Hepratt B38.HMO,neitcTBrur 0, I - 2J aB. 8Tn 
.ttamrne RllWIHCD OCHOBOit ozmcamur CBOflCTB peam,Hux I'a30B II!)H 

BHCOXIDC TeMIIepaTypa.x. 

Tmm'ffian: TO'ffiOCTD nOJIY"!eHHl:IX 3Mimpll"!eCKmC noTeHIUlaJIOB 

cocTaBJJ:RJia He 6oJiee 30 - 50% no 3Ha"lemm noTemmaJia. JJJm npWio

l't8Hllii K ormcamm nepeHOC.IUDC CBO:fiCTB ropJI'mX ra30B 3TOI'O 6wzo B 

Te BpeMeHa ,Zl;OCTaTO'tJHO, 1IM8Ji B "B'JJJzy n orprum-qeHHHe B03Mo.llCHOCTll 

raso,l!,UHaMll"leCKmC pac"l8TOB Ha MBJIOMOIItHI,!X SBM. 
B HaCTo.anuie Bpewi CTpeMRT8J!DHO pacTY)lll'[e MOlllROCTll SBM nos

BOJUIJOT yxe nepexo,nnn OT MO.Zl:8J!DHWC 0!(8HO'!HWC pac-qeTOB K TO'!HHM 

mm8H8PmIM, _KOTOpse CTHMYJIJ{PY10TCH 3a,na."l8Mll rnnep3:ayKOBOI'O 06Te

ItalllISl, cos;n;amm n TpancnopTlipoBIGt ny-qKOB HaIIpal1ll:eHHott :meprnn 

B rasonm: cpe~ n me B381™0;ttettcTBlleM c n0Bepxnocn10, sa,na."laMR 

WI8.3M8HHO-XHMlI"l8CKOH T8XHOJIOI'llll ll T .,lt. 

8Tn Te:x::aR"l8ClW8 npMOl'teHHJI Tpe6YJOT cymecTBeHHO 6bJI88 .ne:

T8.lll,HllX li TO'IJlilDC ,ll;aHHUlC O MeJKMOJI8RyJIJipHWC noTeBimaJiax, 38.BllCll -

MOCTll :Mel!tMOJ18KyJIJII)HBX CM OT JlBYTpemmx KBaHTOBl:IX COCTommft 

CT8JIKlU3aDl!IMXCJi peareHTOB, ,l(aHlll:IX O Hep8E110B8CHWC xmffl"l8CIGIX pe

arommc 3aMememm ll ,nncconnamm, BUJlCH8HllH l)OJill l.JJHOrO"!aCTll"IHOCTR 

B3aEMO;JJ;8:llCTmtli • 

Hrur60Jiee IIp!l'.MHM CIIOC.o60M IIOJiy-qeHWt TaROtt llHqiopMamm .fIBJ!.Si

llTc.<I 3KCII8pmA8HTH IIO paccemnrn MOJIBKYJIHPHHX IIy-qI<OB. O,zura1<0 ll • 

3Tll ll3M8p0JmJi TruatO JlllJIRDTc.<I KOCB8HHHMH, T.I<.,HaIIpmAep, l'I3M8-

pmJTCH He IIOTeRUII8,JI!l nsamio.nelicTBrur, a ce"!eHrut paccemm.R:, npn-. 

-qeM B MeTo~e 6HCTPHX ny-qROB - n!)H 3H8PI'WDC CTOJlltHOB8HllSi "laCTIDI 

B ro2 - IO pa3 npeBB!llallllle'1 :meprnn cTOJIRHoBeHIDI, xapaxTepHHe 

MR raao.mmru,mqecRUX IIpllll:OXemtil. 

Ta.mw o6pa30M, llplilliltlimtaJII,HHM ,MJI .ItaHHoro IIO.ZOCO.tta .fIBJI/ieT

CJI paspa60TRa 1DICJieHHHX. Mef0,1tOB pememIJi npm.wx lI o6paTHI:lX 3a

,Ita"l MOJieityJI.!JpHoro paCCe.smtSi. 

7· 

IIYElHKAIIHH 

0CHOBHH8 P83YJIDTaTH .nnccepTamm OTpaJKeHH B pa6oTax [38]. [I] -

CTPYKTYP A .IllICCEPTAUl1H 

.I(nccepTalJ,lIJi COCTOllT 1'!3 BBe,nemm, "18THJ:)8X rJIB.B, JUlYX npn

JIOJtemtii. n crmc:im JruTepazypu, HactznTI:lBB.IO!Jlero 295 HamreHoBalllttt. 

KPATKOE CO,IlEP!AHHE .ll.HCCEPI'Anmf 

Bo-BBeneHHH ,ll.8H o6sop JllfT8paTypbl,o6ocHoBaHa 8KTyan&HOC'fb 

T8Mbl ,11.HceepT8IJ,HK H 06cy1t,11.etto COBpeMeHHQe COCTO.llHHe HSyt18eMWC 

.npo6neM. ilPHBe,11.eHO Kp8TKoe OOHCSHHe CO,ll.e!)2C8HHH pa6oTH,YK838H8 

HayqHa.11 HOBHSH8 nonyqeHHl,JX pesyn&TBTOB H H:lC npaKTuqeCK8.ll 3H8-
qHMOCTb. 

B nepBoff r.7I8.13Q J)aSBHT HOBmi IlO,ltXQ,l( - M8TO,l( 3~ 

naprur.eTpa ( M:3II) K IlOCTpoemm "lliCJieHHWC 8JlI'OPll1'MOB _peme:ana: He -

JlllHe:lmux CTaIJ;HoHap.HWC 3Ma'IJ Bli"lllCJmT8J!DHOH MaTeMaTll"l8CltOH qill -
3HKn, a@ieKTEBHOCTD .ROToporo . .nocTHraeTCJi B I!pMOJJteHRHX, r,l(e H8-

Q6XO.n;nMO ,ll;8TaJll,H08 llCCJie~o:arume nOBe,!1;8ImJI !)emeimJI B. npocTpaHCT
Be qinsn-qecltllX napaMeTpon.: 

rJiana COCTOHT ll3 8 naparpaqio~. 

B § I.I .i:taeTca xpa'rRmi 6:a6Jmol'.Paqill"lecltllll o6sop pasmi'qHUX 
Ba.PliaHTOB M8TO.Zl:a npo,IJ;OJlllt8HM, np~HJier.mx: ,lr,JlH ,pememu:t 3a;!ta'IJ Ma
T8MaTH"l8CKOH qinswm. 

B § I.2 n § I. 3 H3JIOJlteHa KO~emnm Mall, ID3JISmiteroCJI cne

nnaJIRs11ponaHH.1:JM BapmlliTOM 0611teii n,n;en npo,ItOJmeimSi no qiH3ll"lec1t0-

MY' napru.ieTpy. Ha asmte 4-1YHXItlfOHaJIDHoro a.HaJinsa 4lOPMY'JmIJYJ)TCJI 

CX8MI:l npO;JJ;OJllltemm, l!CnOJJl.3Y8Mli8 B mrr, ll npnno~CJ{ T80p0MH . 
CXO.lll!MOCTn. 

KpaeBl,Te 38,11.S'Qlf H sa,11.atm Ha co6cTB8HHLle SHatiemuiqioPMBJibHO 

M01KHO p8CCM8TpHB8Tb K8K 4lYHKIJ,HOHSn&H1,Je ypaBH8HH.ll P(:t) =-0 • 
r,xe .l: - 3TO co6cTBeHJllie 8H8tl8HHR H C06C'1'B8Hlnile ~HKIUJH. 

IlpH 3TOM B ~H3Htl8CKHX sa,11.atiax 06I.rtlHo Tpe6yeTC.ll HaffTH He H30JJ]f-
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poBaHHoe pemeHHe :J:(rJ.) , a ceMenc'1'Bo pemeHHn X(d.. } , rp.e 
d. - qlHSHtleC!(Hn napaue'1'p. lb.ieHHO ,llJm pemeHM TSKHX sap.all yp..06-

HO HCDO~b30B8Tb MeTOp. npop.OJllKeHM no napaMeTpy. 

.iie.l:ta.IlOiili B OCHOB8 MSTO~OB npo~OJmeHruI.nepexo~ OT e;a;rum'Il!Oi1 

CTBm!OHapHo:ll: sa.nallll r:'(X} =O (r~e F': :X-Y - onepaTOP B 

danaxo:mIX npocTpaHCTBBX) K, napru.reTpll"I9CKOMY C9M9fiCTBY sa,n;a"l 

{ 

F'("-,X(J.}) =0 

F':CO;l.]xx-x 

X ( 0) - 38,Il;a.HO 

(I) rOMOTOlllUI 

B M3II npoBO;D;HTCJi, Kalt npaBHJIO, 6es yBeJIH"IeHIDI pamt.epHocTn, T. 

K. B Ita"I8CTB9 o(. BHC5npaJOTC.!I qmsntiecltile napaMeTpH n B llOJIHOit 

IIOCTaHOBK8 Heo6XO,ItllMO ll8.llTlI Bee MHOJKeCTBO pememiil: 

{ X(cl}}o(t: [Oji] sa,n;a-q (I). HanpnMep, STO pactISTH no~-

po6HmC Ta6~. B KOTOPHX.Kallt,'ll,ruI OT~9Jll,HaJ! TO't!Ka HSXO;D;HTCH na 

pememm Kpaeooif cneKT!)am,Hoi1 sa,n;atI11, nay-qe·HHe peaIW;ml qmsntJ:ec

KOft CllCTOMll Ha BH81!llm8 BOS~eilCTBll.!I ll T.~. 

B Mall odwmo ncnom,syeTCH smHrur ~yxTotietIHrur cxeMa npo~o~

aeHruI, KOToprur JmJIHSTCJi 061,e;D;HHeHHeM cxew 8fiJlepa ;a;JIJI npo~oJilite

HlllI B MaTO~e ~P8Hin!POBalIIDI no napaM9TPY lI CX9MH YTO"IH9Hll.!I 

B M9TO~e Hl,IDTOHa: 

(2) Xi+L = Xi. +~i , Xo = X(O ), 

r~e onepaTop 3BOJIPJD;IDI ( 08) ;/. i onpe~eMeTcH BHl)aJKe:aneM 

(3) foFi 1-i[oFi· . } . di.= - Lox · 0~ Sd.L +Pi , R, = F,(di,Xi) 

Ilpn BH'mCJl8Hlm 08 (B pacCMaTpnsaeMHX B r~aBe II aa,n;a'lax 3TO ~e~ 
M8TC.!I des cyJ!t9CTB8HHHX ~ono~T8Jll,HWC aaTpaT) MO.llUIO O,D;HOBpe -

B
H"llICJm.T 1, [ ".l ,-, • 1- I. r' M8HHO · · _Cl r_L' • 

1 
i, 

Jx;. =- ax (4) 

8TO n08BOJm9T ~ono.JIHRT9Jll,HO YTO'IIDITl> RCXO,D;HOe 8HatI8Hll8 Xi Me -

TO~OM Hl,IDTOHa 

- 4 
(5) Xi = Xi + J ~i +O( Od ) 

. l 

9 
Pa8HOCTH08 pemeime { :,=,: ~ CXOJtRTC.!I R TO'IIHOyY' C IIOJ)SJ.ltROM 

a ( o~z.) , a YTO'lffl8HH08 pemeime j ii} C no:pB;ltROM O(Jr1.") .Cxo-: 

.Itl™OCTl> o6ycioBJieHa ~oitaaSBHoii B naparpaq,e . Teoper.rott, YCJIOBIDl 

ROTOpoil: aH8.llOI'll't!lJiH YMO:Bl!JD4 ll8B9CTHBX Teopeu O npo~o.mta8MOCTll 

no napaMeTPY ll CXO,ltlll40CTll MB'l'OM Hl,J?TOHa. 

IIpo:ee~eHHM :s ( 3) MO,Il;Rql:intamlH c.xew 8:lbiepa H8 'fOJll,RO llOBHllla-

8'? nopMOK cxew c 0{ ocl} ~o 0( Jd 1.) , ~o n o6ecnetIR:aaeT ee 

CBOttCTBOM pe.imxcarom OllllldOK HatraJir,IWX .ItaHHlllC,pa3HOCTHOft rumpoit-' 

~ R OJiy-qaitHO BHeCeHHlllC .no H8KO'l'Oporo YPOBH.!I,OIIpe~eJIJieMoro 

' BeJm1mHofl: ~ORaJII,Horo mara no nap&t8'l'PY. F.om.mas :e oimI6ita pe.mrn-
CRpyeT K 3TOMY YPOBHD KBB.lij)affl'IHO no HOMepy mara. 

.Itmi aoo.m:n:om c MSJOOIM marou no rJ. IIPl1 HeJm<nm nommiemwx 

Tpe60Bmmil: Ha TO~HOCTl> pememm npo~OJ!E8HI!8 IIpOEO,ItH'rCJi no irpex
'1'0"!8tIHOi! cxeMe rui. KBaaJ11paBH0MepHl:lX ceTKaX no ,,{ • l{onomm'l'8J11,

Hoe YTO"IH9HI!8 np:a 3TOM nponsBOJJ,RTC.!I no qiopuyJie (5). B naparpa -

iJ!e np:a::se.neHa TeppeMa, aHaJiorn,mrur ireopeMa JtJIJI ;nBYXTOtJ:etrHoil: · 

cxew, npn BWIOJ_Femm _!MOBRll ROTOpof! _Xi CXO,Il;RTCJi R .X{d.}c, 
llO,PJ'I.I!;KOM 0( od. ) ,a Xi, CXO]t!ITCJI K X{cl) C nopsnoM 0( od.. ) 
Ha RHTepB8Jie o( f: (0;IJ. 

Tpy~oeMKOCTl> BHtIRCJ!8~ IIO'BC9M npm38,It9BBBM CXOY&!npaltTll

"!8CKll O,ItHHa.KOB8 H COOTB8TCTBY8T TPY.It08MKOCTll np0B8,tl;8Hl!ISI O;JtBOi! 

H!,IDTOHOBCKOH llTepam!l! Ha mar llO IIa~T})Y • 8TO W~"Tolllre 

SaTpaTU, Ha KQTOpHe JEOl!HO pacc,monman IIPB BCllOJll,SOBSJmll I!S'rO -

,ItOB Hl>JlTOHOBCKOI'O TlUia. OflaTIDJ, '4TO llCllO.JI1,80BaHll8 cxeM 60Jl8e 
BHCOKOl'O llOl)JJ.ltKa amrpoRcmwxnm 'l'IJ!Jll npocTO IIpOBe~emi:e ~one.mm -

T8.Jll,HO 'R, yTOimeim! no Hl,1>TO!!Y B T,O"IK8 no o{ , 'liTO .naeor TOtr

HOC'l'l, O(JJ. (1tl-lfil) :e: O(cfc1.(l,+ 61") ~.Ji ,WX'f01;9tmOii H 'fp0XTO-

'q8trll:Oft cxeM, B MHHOii nocTaHOBXB o6wmo MeHee m>Jrecoo6pasHo; 

,ItOC'l'aTOtIHO IIPOCTO IIPOB8C'fi! CryI!{8Bll8 mara no o( 
YMOBR8 0ClY!!t8CmmrocTH npo,ItOJD!BBWI no CX8M8 (2) HapymaeT -

cs IIPl1 BHPOJX,ltemm B Toime { o{,,. 1 Xlf. J OJiepaTopa J.: = 
.fx F'(ci,. ,x* ) •. B He.mmebs:X 88MtUIX STO MOXBT co-

OTB8TCTBOBan 6newpitaD;m1 pemeBW! X ( ol ) B · np0CTpaHCTB8 qin-
8B"I8ClCBX IIB.pa:MSTpoB. Ilpo~o.mt8Hll8 11epes 'l'O'tlley' dZfflxantm npoBO
,ItH'l'Q.!I no cneinIMDBmf cxeMBY, IIOJlYtl8.8WU paccMo'1'p8imeu dOJ18e BB

coRRX, tieM nepBI:10 1 Bapl!and; cfd ll Jx B ypaimemm d P(d,XfrLJ)= 
= 0, B COOTB8TC'l'BlUI c RJiaCCRtrecmm no~o;u;oM A.IJymmape • 

IloCJie npox~emm TO'IlQl d~ &l!OJIIJIJl!Jl ocyIJtecTm!fle'l'..; · 

OJI no BC8:Y Be!BllM. Ilpll 8TOll odlAEO npC>llCXO,Il;RT y.Q',tt!lIEllm8 TO'II-
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HOCTB pemeWUI B 6.JmlKattmeA OK,P8CTHOCTB '1'0100! 6BqJypKaltlW. 3aT8M 
'l'O'iHOCTio B03Bpa:ita8'l'ruI lt ypomm, OII1)8,It8JIS18MOMY maI'OM IIO o<, 
sa C1W'1' ,PaJialtcnpyu!tHX CBOfiCTB cxeuu (2). 

Kpou:e 3Toro. CT8BJtBP'l'HOI'O, IIO,?tXO,na B 11.aII paCCM8.'l'PllBa8'l'ruI 
3&!'.9Ha llCXO,IJ;HOtt rowromm f='(d. I X(aL)} = 0 • CO.ztepz.all!ett '1'01lltl1 
6nqr.ypxmom. Ha I'Ol.roTOIImO Cf{ ( ..C, X(al)) = 0 , ~ ROTopoit 6nm
rumim O'l'Cf!C'l'BYDT npn f. >O ll 'PE(c(.,X)~P(d,X}. Ilpn -
BOJtETCH npID!Spu Baimwc co.ztep:uiTeJI1,HWC sa,na11, r.zte 'l'aKOe paccmT
Jl9llll8 B006ll!8 IIOSBOJIJIO'l' ns6a:mincs: OT IIpQ6JreMH 6HqJypxa!td. 

HaxoRen. Bprote co.ztep.taTeJiblWX sa.na11 :imrepec npe.ztcTaBJis: -
8T llsy,IORlIO 3BO,mnm TOtroK 6Eq,ypxmtmI B np0C'l'PaRCTB8 R8CKO..'ll>RllX 
qill3ll1l:0CimX nap8llS'l'p0B. B 8TOlll! c.ey,i:ae Ta.Klit8.B co.nepm'1'8.lI!,lWX 
38.na'IJBX Y.IU18'l'C.'I ns6amITl>CSI OT 6l@ypXBilltl!, .zt06aB.lm.l'! It llCXO,ll;HO -
Ml ypamiemm (I) cooTBOTCTBYD!llee yCJiomie 6l?lffl1Wltllll n nsy1l:a.SI 
SBO.l!!Cll;llll T01l:8lt 6l!qlY!)itamm B I!pQCTpallC'1'B8 H8CKOJU,1GDC qill8R1l:801tl!X 
Im.l)SM!3'fPOB • .a_ -i . 

ElrtmCJramIG fox F' (d, X)] ltOOTa'l'01l:HO TPY.ltOOUltWl one_pa-
~- lliromto IIOS'l'OllY n BBO;it!I'l'CS! cxew JII)OltOJmemIJI, B KOTO,Pl:DC 
Tp86y8TCJ'I :acero O,lJ;HO Talt09 BWIDOJ.reID!.8 Ha yseJI C8'1'Kil IIO . cl • B 
ro %8 BpeWI, peam.HUe pao11e1'S Tpe6yDT ;itaJll>ReiinmX ynpomsmtll, 
ey'n> P:OTO.PHX 38lt7lll'la8TCJ'I B cmmemm paSMepROC'l'Il 8BOJ!IDIJ,1IOimpye -
ooro BeRTopa X • ~oRaJI&Rast cxeim Taxoro nommemm pas -
uapHOO'rli npO,ltC'l'aBJieRa B § I.3. 

Ilpn nommamm pasuepHOOTn y,mTUBaDTCH ente .l4BB. 060To.1ITe.in,-
0Tna. Bo-m:ip:am:, eCJm P - ,1tmqxpapem:cmam.mdi onepaTop, ro ~o -
.l!SEBoe ,It!I~pe~:erume npn nwmOLOmm neMa:im P, MOl/ta'l' con
pooo:ma.TiocSI Hez.teJia.Ta.m,aoii noTepafi !l'011Hoon. Bo~Bropux:, eCJIR F -
.mmeibmlt IIO JC OII8,PaTOP, TO BU'm0JmmI8 08 6y,It8'? IIO Sa'l'pa'l'aM 
paBHOCRnl,HO Jipm..'0113' pemamm llCXOltRO:ll sa,na-rm, HO C ,Jl;OIIOJmll'l'OJil,Bll-
tra onmCSRalill annpoxo~ no o<. • 

Ilo3TOJ.IY ueneooo6pasHo BuiennT& cylli8CTBeHHO HOXHHeflfll:le ~neHU 
no X n P , Ha co}le~e oi:tepw:o.m ~peRitJIPOBamIJI, o6os
Ba1il1Tr> nx sa :a:o:aml Belt1'op l n T0.1Ii>KO ,Itlm aero l1I npo:eo.Jt1i1TI> 
a~, onps.i:te.ms: saTau X ns pel!l8BWl .mmotmoa · 3a,na,m. B · 
§ I.3 cqiopr.ty.impoBaRa Teopeua, npn :mmo.memm yOJIOmtl! ItO'l'opon 
B03UOllal:O np0,JtOJI/it8mt8 'l IIO O_ImOamnDI mmI8 CX81:W.t. Oopua.n,no 
npone,eypa nommamm paSM8pHocTn . nsrJI.H.ltliT CJie.eyDl!ml o6pa3ou. 

Hoxo~oe ypmmemte P("', X J == 0 smiaW10Trut &JamB8Jf8BT

so:ll CBcTe11101 1fS1X ypaimem (itmmp0'fl!He CIIocoCl:e: Taitoit 3all8BH 

r I 

j_ 
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OIIp8.It8JIHDTCJl B IIOcire.IcrJllllIX IIaparpaipax ~ Y3KlDC KJIB.OCOB 3a -
,n;a11): 

(6) 

(7) 

L[J,l]X =.8(~ 1 l); [O;i]xl~X ~ Y 

l=P(d,X); [o:iJ"XLl 1 1 

r.ne · • • L - onepaTop, ,1tonycRaD!ltlU1 a1t0HOMB11ROe pememte ypaBRemm 
(6) npn Sa.JlamIOM °r H CO,Il;8~ <fi. R Z. B lll11,1t0 °lt0~8H -
TOB ypan:a:eHllit, a onepaTop P He co,1tepim~ onepainm. ,Jtlilqxl.iepem:cm -
ponaHWI. 3aMoRa ,JteJiaeTCJI Taitm.4 o6pasou, 1l:TOCSH pa3L!ePHOCTI> npoc-

. TpaHOTBa 'Z no BOSMOllHOCTn 6wra MHRIDW,lll,Eoii. 3a,lla,i:a (I) np111 
8TOU 3aM8HR0TO,!l 3a.i:ta1l:eil 

cs>. H(a<,2)=r-P(<><,L°'{[~,2])8("',l) 7 H(J,l(cLJ)=O, 
. . 

pemelll!e xoTopoii npono;o;ETCJI no c:x:e:Ma (2) - (5) o Ha1l:alll,Hlil?i4 YOJl.0-
BReu l ( 0) = P( 0, :X-( O)) • · 

. CJre~e . naparp$ r.mmu IIocnmiteHH nocTpoeimD KOHKI)STlWX 
a.."II'OplITMOB. B § T.4 paCCMaTPl'{M8Trut xpaenrur sa,n;a,m o6ll{ero BH.na 

}!,7IH. OlIOT8MU. /( HeJmR8ffma: o6mtHOB8HHHX ,Jtlilqxl,epelI!ll!MI,!WX 
ypanHeHH!i · ( ODY) nepnoro nops:r,JtRa. i,i Hcxo,10JH! . BOKTOP 
~ ( t } 38.IUiR B np0CT,PallC'l'B8 { W (o; i] ) N • ~JISIMCH oy -

mecTreHHo neJmHef!Ime 'tJJIDHH sa,na1l:ll (n oCSmeu mme - aTo npooTo 
npa:aue 'W.CTR ypaBHemtll) , KOTO,Pll8 npmmM8DTCH sa B8ltTOp Z . , M . . 
sa;rc8.Rllltl! ·· B npooT!)anoTBe Z · = ( W,!·t11 ) , rJtO M f N 
Ilp:a Sa,JtalmOM r pemetme JmHeflliott CRCT8M!l (6) up0BO)Xll'rCJ! O,Jt
mw na CTaH,ll;a!)TiillX ueTo;a;on pememm xpaaBmc 3a,Jta1l: ~ OllQ'l'OM 
.mmeitHwe OW nepnoro nopH,J:Uta; eOJill c:aoTeua ypaBHeim! smimeT -
CSI '1WC'l'ltO:lt, TO Ma'l'O;D;BMR, OpEOHTRpo:aamun.m Ha pememie lXOC'l'KRX 
OllCTOM).ARa.norn"iHO onpe,neJlllOTCJ! ll oa. ].tono.mmT8.llI,H00 .YTO'lll81lll8 
pemeHBs: no cxew (5) Tpe6yeor ~eoTBOHHO Mam.me 3aTpaT no cpan-
:aemm O SaTpaT&m fill BH'mCJI0llll8 OS• . 

B naparpa:pe Ha npm.:apa o6cy;r,ttaewfl: 3a.i:ta1l:ll a.m:wimipyeT<m 
. . . 

BIDJM8JraA Ha O'l'Jm1lllilX pas:e:imaeL!Ol'O B ,1tllCC8!)TaIJ;m! no)tl:O'AU O'l' 
H3B80TRHX B.Jm.T8paTYP8 R Ha, TO'lltBXHX conpmt0osonemm. B 11aC'l".-· 
HOCTll np~O,JtnTOSI npm.m_p,, 1t0r.1taJll>OiO~lm~ .a: M3Il' no3BOJUre'l' ,no'~ 
JJY1l:aTio '?o'll!oe pememrn npn .Clo.m,moM mare. no napa!.!9'1'.PY, a npo.ztoJI
zem1e Ha OOHOB8 MeTO.IUi li:oDTORa (Ra3ID38~JJ08 mior,Jta ItBa:m.mllI8a -
p:zsw,;nei!:) oosMoowo TOJil,KO IIl»l o~em. MBJIHX·· marai. no napa.MeTPY • 

Ilpl!MSPH npmaeHemm MSII 1t :pemeHBD II!)lllt.lI8,JtlWX xpaenm sa-
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,Ir,a.ll .n,ISl QilY II8IJBOl'O nopro:oca B ,nRCC8P'l'aIXllll H8 IIpXBO,IUrrcst. 3a.Ita
'lllt .n;aHHOl'O MaCCa, IijlZ118M yze CJIOlltHH8 - ,wISt llt8C'l'KHX CKC'1'8M 

YJ)Slmemtlt C BHyTpe:mmMK IIOrpamrqH!Dlil CJIO!!MK, yCIIemHO pemallTCst 

npK IIOMODti'[ MSII B rpyrme B.H.I'oJII,,oma B HilM KM. M.B.ReJI.ni,rma 

AH CCCP. 

B § I. 5. pacCMaTPDae'l'CS cne~Hast sa,ttalla ~ 0')11 2-ro 

IIOps;znta. HCXO.ItHast sa,ttalla ~PMYJIHPY8'l'Cst O'l'HOCB'l'8JII,HO B81t'1'0pa 
J.°(oLJ={~,'l'}EX=l0 wt~;J.J r.ne ).(d.) - co6c'l'B8HH08 'ID!CJIO, a 

r.,_ { f;} - C06C'l'B8HHast ~• He.mmeilHOC'!'J> 38,tta'IDI CBS3aHa C 

BXO.r,tt8Bl18M C06C'l'B8HROl'O 'ID'lCJia B KOa@mn]l8HTH ypaBHemul l!l rpam!-

1llm8 YCJIOBHJ!. 
BcJie,nOTBB8 3TOl'O Ollpe)te.mlll Z = { ;\ J E 'l = ([ • 8TO 

KBRCDal[f,HO BOSM0.1m08 ~ JtaHROI 38,tta'ID! eyz8HlI8 II.POC'fPSHCTBS. 

X • PemeHBe mmeilHott sa,tta,m (6) oeyl!!ec'n!JmeTest np:a s'l'oH CJie-
,eymtHM 00J.)8.30M: IIOJiara8'1'Cst j\.~ == ~ (c:9 , a 'f.J (-t) HaXO,ll;ll'l'Cst 

BC'l'p0llHOit .nR~PeHnlta.m.HOI llpOl'OHKOft .n,ISl JI01'apltqr.m,l8CK08 lIPOlt3-

BO,ll;H08 'JJ(t)=Pii) ·"1 '/' (# ns Kpa8B O'l'p03Ka ( 0 ; r] B 'l'Olley 

Cllllll!8.HI!H -tc& {O; I) • B naparpaiiio npe;iµta'EOHH H8Jllm8ftmre pas

HOC'l'HH8 cxe,m B'l'Op01'0 B 60Jiae BHCOKBX lIO.PJmltOB T01JHOC'l'll~ odec

lI8'lllU3aI:llti!8 CltBOSHO:I! Clle'l' llepes '1'01?la! Clml'YJIJlPBOC'l'B w.vma:um T>(t) 
npn pememm sa,ttatm Koll!R ~ J) ( t } n saTSM BH'IDICJiemm 't' { t) • · 
ltoxasSHa 'feopeim o cxo,ltP!MOcTn paSBOCTBOI!. @liltltEl Di.=]){ ti) no ~ i 
lt T01llIOJIY pememm C IIOPJmKOM CXO.u;m.l>C'l'B, pmmoi,y l!O.PH,1tlt.1 8lIII -

p0ltCm«8D]TH, npll YCJIOBml r.na,ttltOC'fB lt0~8HTOB YJ)SBB8Bnst. ABa
JIOrllllH08 Y'l'B8.Il:l!,It8Im8 Jt()Ka38HO ~ 'I'.,· , IIOJJY1i8BB01! o6paTHOI 

II.POl'OBltOtt pasBOCTHO! qJyBltil;lm 'J>j 113 'fO'IDOI Cl!IBBIGi ic B ltpall 

oTpesxa C o: I J n:pn yCJIOmm corJiacoBSHBoc'fl! pasBOO'l'lWX cxeM 

II,Pm40! B o6paTBol n:poroHoit. HeBSsxa H sa.ttaeirca: BH!)al!teHBeM 
. - 2 

C9> 'Hf.i(,rJ=~<tcJ·l½'.dt,)] · 
. ' 

l'Jt8 A(tc)::])(t, +OJ-])(t,-0) 

Iopomas: o6yciowremi:oc5 Jll!H81Hol sa,tta,m (6) {np:a xopome:I! o6yc

JlOBJIBBBOCD BCXO.ItHOI cne~HOI sa,tta,m) Jt0C'l'm'a8'l'CS BBdopoM 

TO'IUDI CIIIHBSHIDI T,c BS YCJIOBlM 

CIO) I Aft, ) \ ~ min 
O'-i,'-1 

I 
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:Eli:ro!CJI8HB8 03 . ';/_ ( o( ,J.) CBO,ltl!'fC$1 np:a 8'l'OJ4 lt BU'ii!CJiemm OTHO -

memm X(o<,A) =-~i(d.,;qJ~z{<l-,;l_) , I'Jt8 :t1, :i'2 - · 
8Ham1Tlllll8C:tm8 ~3muum o{. 11 · A • Hx Blilll:1CJI8HR8 Tpe6yeT BSstTl!IJl 

]J;S'/X. 0,1tHOM8plWX Blffi3rpaJ.[OB O'f [ lt'.d-t )] 2 
IIO t • ,ll1Is! Sa,ttamU! 

00 no cxeYB BToporo IIOpsJtlta iro,moc'l'll no IIPOCTPSHCTBeHRol nape -

LERBOI Tpedye'l'<m I7 ap:aque'1Ti8CltllX onepattd Ba yseJI ceTa no 

t . Hs ma: I2 onepamtlt pacxo,cyeTCH ua BH'DICJieHBe co6c'l'B8BBOii 

w.vmuum OlIBCmmm.t BBlll8 cnoco6oM. Ba1D!CJI8HR8 Jt()llOJDm~BO YTO"i

H~HBOl'O co6c'l'B8HROl'O ,mc.na n:p0ll3BO,ltl!TCJ:t np:a 3TOJ4 JIO- q:opyY.n:e 

.Al = Ai, -H(d, ,Ai )/:iz(di,;ji.) H TP96ye'f Bcero O.ItHOii onepauim 
J1;8JieHBst. 

IlpB3BaltOM 6nqiypitBD;m! pemeHl!Si IIO napaMeT.PY ~ paCCMa'l'pl!l -

Ba8Jt!HX B ,ltl!CC8PTaD;D 38,ttall stBJIJi8'l'CH paB8BC'l'BO ~2 (d. .. , A~ )=0. 
B OJ:q)8C'l'HOC'fB 'f01Dll!l 6HqJypKSIUm {o(,- 1 ;\.,,} 08 On:p8)t8JIB:8'l'CJ:t pas -

Jl0llt8HBeM ;ii :a ~2 B PJm Tebopa no do(:::.,(-ol-l' B d) =ft-A*• 
Tax,~ 6BmEaD;D B'l'Oporo IIOp!J,ItR8. co6C'fB8HBOl'O 'ID!CJia B n:p0C'l'-

p8HC'l'B8 qil!3l!l"i8CltllX napSMe'fp0ll, IIpB -;ti. ( d.,,,. I~ .. ) * 0 B l 'iiz ( d..,, A~ ) -=I- 0 CI1paB8~ mtpallt8HBe 

J.(rl.. )= ).-fr - .AC (J.-tk) ± V2A(cl.-h) + O{{ot.-J. ... )
31

2, ) 

(II) 3 
...p , ,, )/'iJX1. (.l.,.:\ ... ). c a .., (., "' ) A=,:1..1.l"' .. ,11 ... ~;i , =0~ol.z"' .. ,.11 ... • 

B ,PS;lt8 IIHOl'OIIapaM8~8CDX 38,ttall BB'tepec n:p8J!;C'l'SlWI8'f 

8BO~ 'l'OllBl!l 6nqiyp:itaitD B 38l3l!CD!OC'rlil O'f APYI'()l'O g)l!SlllleCROro 

IIapaJ18Tpa , • B JJ;SHBOM CJJY'll88 8TO 03Ha1Ja8'f H806x0,ltl!Jl)C'l'l, pe

meHBJ:t ypaBHeHBSI :lz.(tX(fo},JdJ>),f>)==On:pn yCJ10mm, 'IITO A(.P) 
8CTI, C06CTB8BB08 'ID!CJIO BCXO.ItHOI sa,tta,m. 8BOJllltKOHHliMH II8P9118B

H!OO! sJJ;eCl> J!BMl>Tca { °'-( .f' ) , A(]) J • ,ll1Is! ma: sannctmaa'fca: mm -

JIOl'll1IHli!M o6pasou CBC'l'81W. p;syx JIHB8.flma 0')11 nepBOro noPR,T.tRa • B 

ltOTOpoi 'faDe BOSMOm!H '1'01lla! · 6HqJyp:itand ( 6nqiyp:itaitD TOllelt 6B

«i3l>RaitD) • ,ll1IsI IIOCJI8ltHl!X MOXHO B CBOJ> Ollepe,It& 3almca'!'1> 3BOJJJJ -

IO!OBB08 ;n,aBB8Hl!8 B T.JJ; • 

TaROI CIIOC06 llsyll8Bl'IS 6HqJyplt8IO!OHltHX IiOBEl,PXHOCT8:I!: B I1.PO
CTpaBCTB8 cpll3Bll8CKBX IIaPSll8Tp0B CBO,ltl!'f 1DICJI8mmi! aJit'OpB'l'M lt 

C't81'3' IIO CX8J4814 (2) - (5) IIl)l!l BmIOJIHeBBB yCJIO:ed lllX CXO,ltl!Jl)C - · 

TB B B8 'fP96y8'1' IIl)B6JID8HBS: . C J4amDI maroJ4 IIO IIapa118'l'P3' lt TOll -

K8 dnqiyplt8IO!B, B KO'fOpol 8'fll YCJlOBJUI Hapyl!ISJ)'fCS. J:tamm1 IIO.JtXOJt 

oco6eBHO IIOJI888B B CJiommx 3a,tta1UIX, B ltO'fOJ>HX upalt1'JN8Cltas pea-
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Jll!38.D;HK Bfij)8l!t8mtit, 8.HaJIOIW!HIDC ( ll), P.rollt8T BH3BaTl, onpe,neJieH -
HHe saTpy,ItHeHM. . 

B § I.6 ,P8CCMaTJ)l!Ba8TCH Cl!ICT8Ma N ~einmX pw BTOp<>
ro. nopswta ,1tJISl: BeKTopa co6cTBemmx ~ ¼ (tJ=f 'l'.,_(t), ••. ,~ (t)}, 
CBS!38.HHBX Meatl!Y co6ott TOJll,KO BOCXcri.nemieM BeK'ropa Co6CTB8HHIDC 

qzceJI J~J ={.il.,, ... , JL,t}ol- B Roa@lmlleHTH_n ~amrcmue 
YCJIOBWI lt8lit,ll;Ol'O ypaBHe~. Hcx'i~ml,)38KTOP ~ = {). f t/J Sa.DiiH 
B npocTJ)aBc-rBe x-= t 0 l wro;tJ J N • BeitTop r == ~. · sa.naH B 
IIpOCTJ)8HCTB8 MeHI>ma! pa3M8PHOCTR '1: • Ilpn pememm .mmaimofl - -,. ' 

sa,na'Dl C 6) nOJUll'aeTCJI ). ( J. } ==- l(o( ) , a 'f.,dt} Baxo.nn.TcJI ,1tJISl: 

Ital'!JtOI'O ypaBnemm OT.ll:8JILHO 8H8.JIOI'll1llto cnoco6y, onncaHHoMY , B 
§ I.5. YpaBHeBlle (7) npn STOM npe,ncTaBJmeT co6oii N cooTHome
mtlt Tmia C 9). Onpe.u;eJieHna oa cBO,nnTCJI 1t pememm Cl!lc-rew N. JIR

Hel:mHX ypaBHemtli, 1to~eHT!l 1t0Toporo SIBJIRMCH o,ItHoMapHm.m 
:im~rpaJIBlm oT 'P( t J no -/; • Bli'mCJieHne oa TJ)e6yeT H\ 6oJiee 

IS N + 2 N z apnqMSTR"I8CRlDC onepamtll Ha yseJI ceTroi: no t . 
PaneHCTBO ny.m .u;aTepMl<lRB.HTa .mmaimoit ,cncTet$ yprumemut.onpe.u;e -
JIJ18T no:oopxnocTl> 6RqJYI)RSnllll B np0CTPaHCTB8 qil13ll'I8CKI!X napm.reT -

poB. ~ 
.lT,lm on:pe.u;eJIDHIDI .Ai· cor.nacito C 5) STY ze cncTeMY ypama -

mtlt Heo6xo.i:tru,10 pamnTl> C npal30il: ttaCTl>D,paDHoii BeRTOPY H8BSI30It 
{ 9). Eo3nmtamtl'!8 np:a 3TOM ltOllOJIHllTeJll>lm8 saTpaT!l np8Ha6peJliHMll: 
no cpaBHamm c saTJ)aTru.m Ha BJ:ITmCJiama:a oa. 

B §I.7 paccwi.Tpi,ma8TCJI o6o6ma:ima pacCMOTP8HHOii B §I.6 sa.na
qu im CJIY1mft, KOr,na CBJ!3l,·Me,it,ey ypa.BHBHWOO!'. npoxcxo.nnT He 'TOJll,ItO 
tropes Co6CTB0HHH9 ttRCJia, HO ll 6.naro,napg BX~e:mm Co6CTB8HHUX 
<pymm;Rit B K03qqmxlI0HT!l ypa.BHemttt. ~aTOM CJiy,ro~ He.mtHet!HOCTl,, sa
,na,m 6yp;eT onpe)l;eJISrrl,CJI He TOJII,ItO Jl . ~ HO R I{/ • B Jtat[~~e ne
peueHHmc · SBC>Jimllll Heo6x:O)l;IIMO 6pan llOJIHml: BBKTOP a: = {.it, '1'] , 
wm:, t[TO MOXeT ,6HTl, 60Jiee npe;nnO'lTllT8JILHHM, B8ItTop C06CTB8HHHX . 
cpymmrul: K K03qqHUlt8HTOB ypaBHemtit. OrrepaTop ,aBOJIDIJnlI rrpll a.TOM 
HC06XO)l;ID,{0 onpep;eJIJITl, ,Ks-pemeHrut mtTerpaJil,HOJ:'O ypa.BHCHRJI ( Trula 
~pep;rOJII,MB. BToporo po,na, :a o6meM CJiyttae) . • , . 

Ha I!P8.ltTlllt8,· .o~o, CRTYaitWl MoxaT. 6HTl> MHOI'O np01!l9. 
Tait B· npalt'l'll'l!8CIG1 BallClmX aa,nattax RBaHTOBO:tt M8XamuaI H8l)8,Itlt0 cy
mec'l'B8HHM H8JmH8AliOCTl, 38,Ita'IJH 06yCJI013J!8Ha O,ItHOll_q,ymtm!e:tt {'1'11-

na cm.focorJiaC_OBaHHoro, no'1'8~ V{t) .•. ). B a'l'OM CJ!Ytta8 pas -
uepHOCTl> upocTpSBc'l'Ba X nommaeTCJI p;o paSMepHocTR np0C'l'PSB-. ,. 2 i ,, · " ' . ' 
C'l'Ba Z . == f $: \XI (O; l.J. • . Koa@lmmeHTH JIRHa:lmoro ypaBHamm . 

15 ..,. 

(6) SIDJIIDOTC.!l: rrpn 3TOM <l1YHKIUUIMH l , ·a< , U( t ) , t . 
CJie,Izyl(lllee cymecTB8HHoe yrrpo1I1emrn, crrpaBe,JJ)Ilmoe .rvm 11mpo-

1toro KJiacca sa,natt ItIJaHTOBoii MexaIDIIW, ,nocT»raeTCJI, Kor.na V (t) 
MOJ!tHO rrpe.ncTaBllTl, B Bll,ll;8 , t . ' ' 

u{t)-= £ a~[i,c{,t, ittJ] ~a~[i,d, t', 'flt'J]dt' + 
m=i i a 

+ I c;ci,d,t,r(tJ] )C~\l,°',t: r(t'J )dt I 
f<=:I. 0 

(I2) 

B 3TOM CJIY'Ia8 onpe,neJieHRe 03 CBO,nRTCJI K pememm JIHHeiiHOil: CllCTe-
Ml:l aJII'86paHtteCKHX ypaBHe~ K-oro nopsmrm. IIpoMe~T01llUlMll aTa
llaMI! TaKoro cBe,neHRJl ffilJUllOTCJI onpe,neJielille co6cTBeHHux ~ 
iji{-l:J aHan:or:attHo § I.5-I.6, n pemeHlle M+i nHTerpam,uux ypanHe

mrn Tnna Bom,Teppa. BHpolK,Il;eHHocT1> ynoMJIHyTOil pncTeM!:l aJire6pan -
'I8CKl'IX Y!)a.BH8Hllll JIBJIJ18TC1i KPllTapneM HaJill'llUI TO'IKll 6mJypitarnm rro 

napaMCTPY· 
CTOJ!l, CYlll8CTB8HH08 ynp0!ll8Hll8 03 JIBJIJ18TCJI CJie,ncTBll8M Toro, 

'ITO (I2) He co,nep,mT BHT8rpaJIOB, xapaKT8pHHX ,Il,llH'Henupox,namrnx 
ypanHemrfi wpe,nroJII,Ma.B· TO xe :apeMJI, sTo ,nocTaTo'lHo o6mee :aupa,Ke
HRe, KOTOpoa MOJltHO llCllOJIL30BaTl, ll ,1tJISl: aIInpOKCID.!aD;W! 60.7198 0611!IDC 
sa.BRcHMOcTeil U( t J OT 'f ( i } . · 

B § I,8 pacCMaTpllll8.8TCJI M8TO)l;Rita pemamm MHOI'OM8pHoro 
aHa.Jiora CII8ItTPaJThH0:!,1 sa,na'Ill, pacCMOTpeHHott B § I.5. IIommeHRe 
pa:'31~pHOCTH 3BOJII0nROJmPY8MOro BeKTOpa X = (}., 'f' ( t)} c"i.: ([ @ \,(I ~L 

napexo.u;oM x oomopy 'l: = { ;\ J € l = t[ IIpOBO)l;II'l'CH aHa.JIOI'll'IHO §I. 5. 
BH,n 03 ll llCCJ!8lt0BaHll8 ero 6:mpypltanllOlllillX CBOiiCTB npoBO,nRTC,fi aHa
JIOrR'IHO § I.5. 

0,TJIH'Ill8 OT O)l;HOM8pHoro CJIYTW.H 3aRJIIO'I88TCSi B TOM, 'ITO npn 
sa,naHHoM sHatteHRR .il ypanHamno n rpamt'IHHM yCJioBWIM MOryT y,noa
JIOTBOpJITl> H8CKOJI&KO JIRH8tiHO H83aBHCID4HX q,ymamii. KpoMe TOI'O, 
pemama:e .mmeiiHOit Sa,n;a'Ill (6), ltalit8 8CJIR OHO ll 0ltlilICTE8HHO, H800-
XO,ItHM()H8XO)l;RTD' llT8p~OHHHM MeTOltOM. Il03TOMY B naparpaq:,e pac -
CMaTpn:aaeTCJI, CIIOCo6 llS6aBJI8Hllfi .Ha TOJ!l,KO OT H8JmH8imOC,:ll,CBO:f1-
CTB8HHO:f1 CII8KTpaJII,HHM sa.nattaM, HO ll OT Heo6XO.Jtlll,!OCTR RTep~oH
HOro pememm. Y!)aBH8mut ( 6) • KOTOpoe ,. MOllEIT 6HTl,' B~8HHHM. STO 
,noc,:nraeTCJI BKJillttaimaM :a 'Il!CJio aBOJmttROHRPY~MHX napeMemritx if!Ymt
rnm I'p:ma onepaTopa L Gt, 1 J ( TOttHaa, MaccHBa co6cTll8HliHX. ~caJI 
n qJyJmUnR {t"m ,,Xm J onepaTopa ,/.... ) •.. · , .. 

. , PamaJI np~a.m:,HHa ·Bonp0Cll: HaxOJE,tt8mut pememrli lil.CXO)l;HO:f1 



Ji 

!I 
11 

11 

II 
I! 
I 

16 
38,Ita"lll, Trutoe pacl!lHpeme BeKTOpa aBOJIDUllOHHIDC nepeMemrax 

MOlKeT noTpe6oB8.TI> 6om.mo:!t onepainnmon naw:mr ll 60JII,moro truCJia 
onepanaa Ha mar eBOJimJ;HH. 8Ty npo6JreMY npe,wraraeTcsr npeo,n:OJie

Ba'n sa,n:aH1Ieu { :rmftJ} :sa. pe,ItKoR ceTKe no npocTpa.HcTBeHHHM nepe

ueHHUM. 3aTeM .wrsr onpe,n:eJiemm, onepaTopa eBOJIRllll{ll Ha sa.n:rumon: 

ryCTOft C8TK6 no npOCTpaHCTBeHHHM·nepeM:eHHUM npe,ItJiaraeTCSI BOCITOJU,~ 

30BaTI>CSI 3KOHOMII"llillM ~'eTb,ItOM i&ra,ina. 

Bo BTopofi rJ',aBa Wll ncnoJII,syeTcsr wrsr pemeEllll: aitTYam,HUX 
cnempa.m,nm sa,n;ati: l'tBBnOBOii: uaxamum. 

rJiaBa COCTOHT ns 4 naparpaqoB. 

B § 2.I paCCMOTPl3na 8aM,'Ia o crurnammx COCTO.!IlmJIX B no -

TeHitRam,noM noJie. 3To nrua6oJiee norry.rui:pnrur cnexTpaJI&nM sa.nati:a 

KBaHTOBOft M8X~. IIpocTOTa 3aM,'m Il03BOJlJI8T peman ee na COB

peM9HHHX SBM ll!)aKTll'I8CRll Jro6HM MaTO.Il:OM. 0,nHruto, eTa 3a,I(a'\Ul <mc

ro I!IO;rt!'IT, F.aK nocTOJmHO BCTP9'IanI(lli1Cll'. B.lI8M8HT, B 60.lI68 MOll:lllie 

pactmTH, 'ITO :a CTlllqJll!PY8T cooopmeHCTBOB8.IDI8 MI'Op:aTMOB ee pe -
me:i:mg. 

Euc-rpoTa SJ!l'OPllTl.la ll CKJ;)OMHH9 Tpe60Balmsi It onepaTZBHO:lt 

rrawrrn 8:ID.! nosBo.mmT pemar1, ?JSTo.ztou aoo~ napaMeTpa TWO 

8a.I(a'Ill B pe;mr.re pe8JlI>HOro BP8M9HB Ha MaJIOllpOll3BO,ll;llTeJ,ll,HWC nep

COHaJII,H!JX 8:E?J. TaK,pac'l:eTH na 8BM ltEK-2M ( ~ 1500 onepamtli/ce:it) 

TJ.)06YIOT ~I ceit pac't!Ornoro Bper.roIDI Ha TO"lltY cneRTpa np:a •IOO ys~ 

JUlX C8TFJI IIO npOOTPaHCTB8llHOfi nepe!c.'8HHOfi. 

B § 2.2. na ocnone pasmiToro B § I.6 8JII'OPHTU.a pemaeTcsr 

80.ItB.'I!l a®eKTa IIlTapita WIS! aTOL!a BO;ttOpo,Ita. 8BOJllOI(l!l'.OHHI:lM napa.MeT

poM n .n:rumo?J CJJY'IB.8 S!BJm8TCSI BHel!lHee 3.lieKTpll'I8CX08 IlOJI8. K oco-

6em1oc'l'SIM 3a.I(a'm Mo:mo OTH8CTll ,ItOCTaTO'IHO CJ!omlHe rpromtmhle yc

.lIOBIUi ~ 0,IUIOro 113 ypaBHamtil ll H8Jm'Ill8. 60.lil>IDOro 'lllCJ!a 6Jm3F..O 

pacnoxomiHH!lX pamemtll .,It.lI/! B036~HE!,!X cocTommtt. 

B naparpaifx3 npmio,ItliTCSI pactieTH ,It.lI/! 'JJ.BYX pacnpocTpanemmx 

nOC'l'aHOBOK: 3aM,'lll Ha KBa3llCTBD;llOHap:ime COCTOSIHllSI C KOMII -. , 

JI8KCHBM CII8KTPQM B sa.natm peSOHaHCHOro paccemma. 

B · pm.max M3II 8.lll'OpllTM pememIJI IIP8lt'l'll'l0CRll He O'l'Jm'IaeTCH 

O'l' aJII'OPl!ITMa onpe,ttemmt!I c.BSisammx cooTo.mmtt B noTemma.m.Ho:11 mm. 
Pacti:em iia .ItBK-2M 3anms:>T"' 4 Milli na TO"lltY cliaKTpa, noaBOJIJJa 

Onp8,It8Jm'l'l, C H8Clt()J!I,It1Dm nepnm.m 3HaREWR BpeMena ll0i!3Hll RBa3llC'l'a

I1llOHapHWC COC'l'Omm! l38.:a::ainmoii OT ro-IO a.a. ,u.o ~ I a.e. 

B ~ Ha OCHOB8 . Mall pema8'l'CSI cnenpa.m.JiaH 3aM,tia ,Jt.llJI 

Be.mmeimoro O]J1 'q8'1'B8p'l'Ol'O IIOPJWW. C Jl8Jil,IM II8Pa!.!8TPQM npn C'l'ap-
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meii nponsoo,nHott B" pememieM 'l'lllI8. norpmm-qnoro CJIOJI. liMeHHO x Ta

ltOfi 8a;tta'l:8 CBO,ll;Z'l'CSI KBaHTOBOC'l'a'!'llCTRti8CK8.ll MO.n;e.m, BeliteCTBa, 

pa3Bll'1'aSI H.H. Ka.lmTitllHHM ll it.A. KnpmmneM. 3'1'0 O;ttna 113 OCHOBHUX 

MO,IteJieii g)}I3l'IIGl ClW.TOro KOH,n:eHCRpOBaHHOro B81!!8C'l'Ba. lIHTepeC K 

L!0,1(8.lifIM Trutoro 'l'lllla npoMeDBa8TCSI C 50-x ro,noB. 

0,nHaKO, npID.!6H8Hll8 3Y.OHOMR'llllllC M8TO,ItOB Tnna 

"cTpe.lil>6H" ,It.lII! ee pemeHnSI oxasaJioc:& oti:elil> Tpy.n;oe1.naw, Peme:ime 

6wro IIOJJY'IeHO H.H. Ka.lmTKWIHM Ha OCHOBe M6'l'O,Ita .n:ono.lIHeHHoro BSR

Topa. 0,nllrutO OHO Tpe60BaJIO ~ 30 C0K C'IeTHOro BpeMe:im Ha E:3CM-6 
~ pac'l:eTa O,nHO:ll TO'l:Kll B npocTpaHCTBe '1'8PMO.Jtll]l8WltiecKIDC napa -

Ma'l'p0B. 

B paMKaX M3ll ana.,rorBtiHlie pacti:eTH smwm ,.., 0,2 ceK. Ilpn 

S'l'OM B Ka'IeCTB8 napaue'l'pa SBOJIJOI:nm; BH6pan PaJtHYC aTOMHOtt Si'Ie:lt -

Rn. 3BO~omnwn nepeL18mim.m BH6prura qiymama: U( t), mexxnasr 
CMHCJI noJIHoii aHepr.m sJieKTpona na paccTosrnnn t OT SJ;IU)a,11: :xn
MntiecKni llOTe:HimaJI. 

Pesy.m,TaTOM pacti:eTa SIBJm0'l'Cll'. BSOT8PMa - Sam!CIDAOCTl, .V:aB -
.lieHWI B Bell!eCTB8 0'1' CT8Il0Bll ero Cllta'l'llSI. B lta'I8CTB8 HS"UlJJ!,HOro 

pemeHll.f! llCIIOJI&3Y8'l'CSI MO,n:e.m, O,nHOpO,IUtoro 3.lI8KTpoHHoro rasa llJlll 

acmmTOTRti8Cime pa8JIOllt8HllSI H.H. KalmTroma. 3TB np:a6JimteHrui ;nam 

np11eWI8Mj'D TOtiHOCTI, 'l'O.lil>KO npn ,ItOCTaTO"IBO Cl!JI:&HOM ClIS.TliIB. 0,nlla

KO, B03HllRailll!8.ll B HS'q8JLI,HO:l1 'l'OtiK8 onm:61ta peJia.ItCHpyeT sa HecltO -

JI&ltO maroB SBOJIJJil;lm ,ItO YPOBWI, onpe,neJISieMoro rycTOTOit 11cno.m.sy-

8MHX C8TOK, sa C'I8,'l' peJia.KcnpymtBX CBOil:CTB onepaTopa s~. 

B pactieTax 3BOJIJJD;ru! npOBO,Itll.llam.. ~ BC8X SJieMSHTOB nepBo

,ll;Z'I8CRO:l1 Ta6.mllUl OT Cll.lil>HHX eztanii, COO'l'B8TCTByx:tl\RX ,It8.BJI8H:wll4 

p,., ro7 a.e., ;no ra30BOi1 o6JIB.CTlI, B ltO'l'OPOli Y'1lS .Il;Oi?CTBYJO'l' Cll

Jili npllTSDKeHWI, ,It8.BJI8Hll8 OTpmJ;aTe.lil>HO ii .n;ocTzraeT Be.JmlmH 

p ~ - IO-IO a.e. HCHO, 'iTO 3B0.1IlmIDi B CTOJ.C& l!lllpo -
KOM ;rt!'IaIIaSOH8 ll3M8H8HllJi B8Jmtillll BOSMOltHa '1'0.lil>ltO npll HaJm'IIDI xo

poumx pe.lirutCaIUIOHHHX CBOitCTB aJII'OPllTMa, tiTO ll IIOKa3HBamI cnei:m

aJll,Hli8 pac'ISTB, B KO'l'OPHX BCKJIIO'IBJIRCI> peJia.Itcatinomme .n:o6amm ns 
oa. · · 

OTMeTEM, tiTO HeCKO.lil>ltO Clo.nee npoCTaJI MO,Ite.m, B81It8CTBa 

l.»eiilmana-MeTpoII6Jmca-TeJIJiepa IIOTpe6oBa.na B pmmax Mall ,..,0,02 

Celt Cti8THOI'O BpeMemt E:3CM-6 ,It.lI/!. BWmCJI8lllUt o.i6toro SHati8HIDI JtaB
.lI8HruI B81l!eC'l'B8. npH 3a,n8llHOM 067,9m nTeMJiepaTYP9 l3 pacqaTe Ba 

O,ll;llB 3.lI8M8HT·CM8Cll sJieMeHTOB, o6pasyD!lHXB8llt9C'l'BO. OCS11tee BpeWI 
cti:eTa npono~oHam,Ho tmCJIY aJieMOHTOB CMeCR. 3-ro npHMepno ·Ha 
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no!)MOK 6ucTpee H3B0CTID:lX ll3 JllITepaTypll paC1l:8TOB. 

CymecTBe!lllliM JI.BJIR8TCR TO, 'ITO .IT,llfl nOJiy1I8HIDl .ItaBJI8HBR C 
TO'Il!OCTl,JO He ry'Jr..e I% B np1rne.neHID:lX npllMepax rycTOTa ceTKH no 
napaMeTpy H8 np8BUIIIaJia 2-8 T01l:0K npn Il3MeHelmn o6wMa B .It8CRTe
po. 3TO COOTB8TCTIJY0T rycTOTe ceroK B Ta6Jm'llIHX YI>aBHeHIDIX coc
TO.mmJI, llCilOJII,3yeMIIX Ha npaKTllKe B ra30,D;IIH8Mil~ec!WX pac~eTax. 

Ub,i B PaMKaX M3Il pemaeTCR cneKTpaJII,HaR sa.na-qa .IT,llfl ypaB
H0Hllli CaMOCOrJiaCOBaHHOro noJIR ,ll.XapTpn. 3TO OCHOBHM MO.lt8Jll, gin -
3llKH aTOMa, MOJieK;{JI ll TBep.noro TeJia. IloCJie He60JII,IllIDC MO,ItligillKamlfi 
B PaMKaX no.uxo.ua ,ll.'K. CJI3Tepa llJill qiyHKinlOHaJia IlJIOTHOCTll 3Ta MO -
,lt0Jll, B pMe CJiy~eB .uaeT Jiy'lll!ee onncaime CBOUCTB Bell!8CTBa, 1IeM 
6oJiee CJIOmIM MO,lteJII, XapTpll-il>OKa • 

06cyx,naeMaR sa.na-qa z ee pasH006pas1We anaJiorn npnBlleKaDT 
BHHMaime llCCJie.UOBaTeJiefi C 20-x ro.noB. IlprutTn~ecKH Bee 3TO BpeMSI 
sa.na~ pema.naci, Ha OCHOOO M9TO.Ita CaMOCOrJiacOBaHrul'. XapTpll (B noc
JIB.ItHee BpeMlI B PM9 pa6oT - HenpepHBHHM aHaJIOroM M9TO.Ita H1,X)TOHa) I 

B KOTOPOM CHa~BJia llT9paD;IIOHHO onpe.nemreTCR cneKTP .IT,llfl ypaBHemm· 
lilpe,Itl'IHI'epa npn 3a.ItaHHOM noTeBD;naJie, a 3aTeM M0TO.UOM npocTHX llT8-
paD;llil: .no6IIBa!OTCH CaMOCOrJiaCOBaHWI nOT8BD;naJia •. 

TaKaR npon;e,nypa -qacTO paCXO,ItliITCS. ,Jl1m YCTPaH9lll1Jl paCXO,ItliI -
MOCTll ,ll.XapT!)H npe~OOWJI MHOrOCJIOUHH8 llT8!)aD;IIOHHll9 cxew, o6ecne-
1l:lIBa!!lltlI9 JI11H9imy!O CXO,Itlll40CTl>. 

Pa3BRTHU B naparpaqie aJiropl:l!l.'M n03BOJIR9T npH pememm npaK -
Tll~CKIDC 3a_na-q B006me OTKa3aTl>CR OT ni'epan;ml, KaK Bn9llllmX no ca
MOCOrJUI.CO:eaHllJO noTeBD;naJia, Tmt lI . BeyTpemmx - no onpe.neJieHlIJO 
Cil8KTpa 1ypaBH8BWi .IT,llfl sa.naruroro nOT8BD;naJia. 3TO noBlll!laeT 6HCTPO
.neficTBR9 BJiroPllTMa BIO+ 100 p~s. 

Ha OCHOBe M3Il B naparpaq;e npoBO,Jl;IITCR pac~eTu CJmMaeMOCTH 
aTOMa B HenpommaeMOll cgiepe. IlapaMeTpOM 8BOJJJDD;HH, KaK ll B §2.3, 
BH6pan_ pa.n;eyc aTOMHOli R1I8fiKH, a nepeM8HHHMI! SBOJll)J.Um - co6cTB8H-. 
Bll8 'lliCJia ll CaMOcorJiaCOBaHHlm noTBBD;naJI. Pa:cCMOTpeHH:. a) SBOJill
D;M 3a.ItaHI!Oli 3JieKTp0llHOU KOHgillrypan;mlj 6) nocTaHOBKa, B KOTOpOfi 
y-qnnmaeTCR T8pull~8Clt08 B036ylf,Jl;elme·.:. MO,ll8JII, cpe.ItHero ·aTOMa.; 

Ha npl!Mepe .'ll1CJI9HHWC pac~eTOB o6cyar.n;aJOTCR peJirutC8ll,llOHHH9 
CBOUCTBa aJII'O!)llTMa ll B!)8M9HHH9 xapaKTepncTllltll. IlpoB9,lt9HH CKB03-
BH8 pac1I8TH :ms o6Jracr:m cBepxcWir,ma Clta.Tlilli B o6JiacTI> paspexeH -
Horo Be11tecm. mar ceTltlI no napaMeTpy aBol!IOitilll, npn T01IHocTn 
onpe;u;e.nemm repMO,Itli!BaM1!1l:8CKHX BeJIR'llllll i.9. xyu I%,· Ta.KJ¥3 co
OTBBTCTBYeT rycTOT8 TamtlC C8TOit B Ta6JIR"!lmX ypmmemui:x: COCTO

.smJi!UI. 
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He.nocTaTKOM cnoco6a 3BO~ sa.nrumofi 8JI8KTPOHHOH KOH\Pll
rypan;nn RBJIR9TCR H806XO,ItliIMOCTl> Onpe,IJ;eJIRTl>, ItaKruI 113 KOHgillrypa
IU!ii o6ecne~rnaeT npn Ba.ItaHHOM ClKa.Tl!ll.MRHIIMYM noJIHofi sHeprim. 
3To npeo,IJ;OJieBaeTCH nepexo.noM K 3BOJI!OD;llll TeMIIepaTYPH T npn sa -
.nrumofi 3JieKTPOHHOU llJIOTHOCTll IlJil1 COBMeCTHOll BapnaIUieil TeMIIepaTY-

• pu Il IlJIOTHOCTH. B 3TOM CJiytJ:ae B 'lllCJIO 3BOJJJDini:OHHpy8M!DC nep9M9H -
HHX BRJll01Ia8TCH XllMll1I8CKllli llOT0lll:tl!aJI. 

TaKaR MO.It8JII, cpe,ltHero aTOMa, B KOTOpoil OTCYTCTIJY0T npo6Jie
Ma BH6opa KOHginryp~fi, B npe.D;eJie T ➔ Of: nepexo,Itli!T B caMocorJia -
COBaHHUe yprumeHIDI XapTpll .IT,llfl ItOHginrypaxtllll C MHIDIMaJII,HOli :meprn
efi • 

B Tp0Tl>9H r~aB8 co6pruru: OCHOBHHe pesyJII,Taru no 1Il!C~0HHHM 
MeTO,ltaM pememm np.HMOli ItBaHTOBOM8XaHlltJ:8CKOil 3a.Ita'll1 pacceRHru:r. 

B § 3,I npe~aeTCR cnoco6 nocTpoemm B@13KT1IBHHX pas -
HOCTHHX CXeM .IT,llfl npocTpaHCTB9HHO-O.ltHOM8pHUX KBaHTOBOM9XaHll~8CKHX 
sa.na-q - MBTO.It MOHOTOHHoil cpymaum. BBo,D;HTCR Mace npeo6pasoBaanil 
BOJIHOBOfi cpymamn K HOBHM nepeMeHHUM, o6JiaCTll MOHOTOHHOCTll KOTO ~ 
PHX COBila.ItaJOT C o6JiaCTRMll MOHOTOHHOCTll K03q(!lli!UR9HTOB ypaBHeHll.H. 

3TO. CBOfiCTBO MOHOTOHHOCTH lICllOJII,3Y8TCH npn nocTp08Hllll pas
HOCTHWC CXeM xopomo annpOKCHMllpy:BlltmC sa.na-qy, .ItaJKe B CJiytJ:ae, KOr
.na BOJIHOBM l!iYHKinlR Ha mare pa3HOCTHOfi C8TKH COBepmaeT H8CKOJil,KQ 
oCIJ;RJlJIR:D;II, npn~eM -qacToTa sTnx OCIUL1LlIJID;l:lil cymecTBBHHO nsmrureT
CH Ha mare ceTKH. IlpHBO,IJ;8HH npHMepu KOHKP9THHX pac1IeToB, .ItBMOH
cTpHpYJllllle 3aM9TH09 npe:iwyI118CTBO l40TO,D;IIKll no T01IHOCTH annpoKCH
MaD;HH He TO~KO no cpaBHBHlllO C pa3HOCTHHMR CX8MaMH, nocTpoeinmMH 
Ha OCHOB9 noJIHHOMllaJII,HOll annpOKCKMaD;HH, HO 11 co cxeMa.MH, HCnOJII,
~ KBa8llaHaJillTll~9CICyll) llHTepnOJIRD;mD 6erymm,m BOJIHaMJI. 

Ilpe~Olt8HHM ifJOPMYJIHPOBKa sa.na'tll! nosBOJillJia nOJiytmTi, PM 
HOBHX 011;8HOK .IT,llfl K03q$1D;ll9HTa Ha.It6ap1,epHOro npOXOJf,Jl;0IDm. IlOCT
poeHHruI Ha ea oCHooo TeopRR BosuymeH!illi RBJIReTca a6co.moTHO cxo -
~eilCR, a He acm.mTOTll1I8CKOil. ' . 

B §3.2 ~ pemeHHH 8a.Ita1Ill noTeBD;naJII,HOro paccemma npe;n;
JIOX8H.M0TO;D; BH.Itemmroil o6JiacTH, coe~ B paMKaX e,Itli!Horo 
SJ1ropnTl&i MaTo.n; napIJ;RaJII,HHX BOJIH 11 BHCOKOsaepreTn1I~-CK11e. np:m6JI1I
.zeHIDI. 

. MeTO;D; 8qqJ8KTl!B8H B 06.JraCTR np0M8J!tYTO~ 8Hepr.rll, r,IJ;e 
npmmHeime aTRX np:e:6.mlltemrlt BHSHBaeT saTpy.ItHeBWI :i nepexo,Itl:IT B 
Bli!X COOTB8TCTB8HRO B npe~e~ax 6o.m.nmx l! MaJIIDC 8H8pl'Rfi. 

Ha·OCHOB8 M9TO;D;a cos.nan KOMIJJI8ltC nporpaMM, KOTO!)HU B T8 -
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'lefuie tv IO JIBT liCllOJI&9Y8TCJI B p.ime opramrn~il: ,nJilI pememm 
sa,na'l: paccemnm aTOMmlX n .imepHHX 'mCTm:t. 

IlOliCRl! 6oJiee Y'A06HllX ,n.,m 'tlllCJieHHWC pac'l:BTOB ~pMYJmpOBOK 
3Ma'l pacce.lllll!H npnBem Hae K paccMOTpeIDilO BMecTo itpaeBon sa.na
,m ,n.,m yprumemm ll1pe,IU!HI'epa 3Ma'l:H Komn ,n.,m MaTplID,l:l aMIIJIHTY.IW 
paccemnm, r'Ae B Ka'l:ecTBe rrapaMeTpa aBOJDOr(lm BHCTYITaeT pa.u;l'lyc 
o6pe3aHWI llOT8HIJ;HaJia. 

JJ;ur. ynpyroro paccemnur npn cne:1U1am.HHX crroco6ax nocTpoemm 
rOMOTOilllll (I) ,l(aHiillH no,IOCO'A Bil8PBll8 6RJI pa3BllT B pa6oTax 
B.B. Ea6nKoBa, P.M. Mn:p-KacnMoBa, M.X. Xru!xacaeBa. HoBllM ruwi:eT
CJI YKa3aHll8 061llero Bll,na roMOTOIDlli (I) ll paccMOTpemrn npo~eCCOB 
C HeynpyrHMH KaHaJiaMllo 

rJiaBa TY )n!CC8PTBIU1ll llOCBSll!IBHa_llHT8pllpeTBIU1ll 3KCil8pllM8H -
TOB no paccemm:ro 6ucTpwc llY'lKOB, BRllOJIHBHHUX: B l1Kll .AH CCCP. 

B § 4.I pemaeTCJI 3Ma'la BOCCTaHOBJI8Hrul: llOT8HIJ;HaJia aTOM -
aTOMHOro B3aHMO'A8llCTBHR MBJK;Dy 'laCTimaMll C 381.!KHyTHMII 3JI9RTPOH
Hh1Mll 060JIO~. 

M3B8CTHO, 'ITO RJID'l:OM K O,IWOSHa'l:HOMY pemeI:llllO o6paTHOH sa -
'Aa'l:H pacceJmrul SIBJISI8TCR onpe'AeJieHHe TaR HasRBaeMoro "noJIHoro : 
Ha6opa" 3MimPll'l:8CRl!X ,namiwc. OCHOBRBMCL Ha cymecTBOBaBlllefi 3KC
nepHM8HTaJI&HOll YCTaROBK8, C Heo6xo;u;m,10cTLIO npHIIIJlOCL BKJIIO;'fflTL B 
TaRofi no.:rnwii Ha6op a6coJiioTHRe nsMepemm, ~To, RaK o6wmo, cn.m,
HO YCJIOJKHH8T axcnepHMeHT ll OCTailJIR8T BOSMOmIOCT:E, HaJIII'l:HR H8Y'f -, 
TBHHOH CliCTeU.aTRqecROn onm6Rl!. 

KJIIOqeBHM ,n.,m _na.m,aef!mero pasBl!THR HanpaBJieHruI RBJI!I8TCJI 
paspa60TaHHl:lli,B naparpaqe MBTO'A BOCCTaHOBJI8Hl!.ll llOTBHIJ;HaJIOB TOJIL
KO ll3 OTHOCliT8JI&HHX ll3MepeHH:li )nl@iepeHIJ;HMLHUX cetrelmfi pacces:;;:, 
HHS: B orpaHlltr8HHOM yrJIOBOM )nlanasoHe, OCHOBaHHRH Ha_ ncno.m,soBa
Hllll ~KTOB KBaHTOBOro )nlq>p~OHHOro pacceHHHR. IlpllB8,n8HR npn
Mepu llHTepnpeTBIU1ll nepBUX: HSMepeI:lll:li,-B KOTOPHX paspemeaa .ItH~PaK~ 
ImOHHM CTPYRTYJla. 

0,IWaKO, TO'!HOCTL TaruIX ll3Mepem noRa HeBHCORa H OHH eme 
H8 llllJIJllOTCJI HM82KHHM liCTO'tlHHKOM llOT8HIJ;HaJIOB. 

IIoaTOMY 6wm npOB8'A8Ha onTHMHsai:ms:cymecTBOBaBIIlei! MeTO)n!Rl:l 
llSMepeI:lll:li. OHa JlBitnaCL OCHOBOfi ,nJilI np0B8'A8HnlI cnei:maJI&HOfi cepHli 
liSMepeI:lll:li, HHTepnpeTai:ms: KOTOPUX: nosBOJmJia llO'iTH Ha nops:,noR no-
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BllCllT:E, TO'l:HOCTL 3Mmlplltr8CKllX cqepntreCKII-CliMM8TpntrHIDC IlOTeHIJ;Ha -
JIOB B )nlanasoHe 3H8p!'llll B8auMO'A8llCTBIDI I - 20 aB. 

B'§ 4.2 aHaJill8llpy8TCR Ka'l:8CTBO onpe'AeJIReMHX: noTeHU;liaJIOB 
nyTeM cpMHeHruI HOBoro llOT8Hi:maJia Han6oJiee nsyqeHHOH CliCTBMll 
J.le -lie C COBO&ylIHOCT:E,I) HM810lltIDCCH T80P8Tll'tl8CKJIX li 3KCll9PliM8H -
TaJI&HHX ,naHHHX. IlOKa3aHO, trTO ll0Jly'q8HHl:lli HOBHH IlOT8HIJ;HaJI corJia
cyeTCH c uan6oJiee HMelKHllMli TeopeTntrecitnMII n aMIDipntrecKmm ,naH
uw.m B npe,neJiax TO'l:HOCTli llOCJI8'AHJIX. HaimeHO, :\ITO CtrllTaBtlllleCR 
paHee uan6oJiee 'AOCTOBeplillMli aMnnpntrecKHe noTeHIJ;HaJIH wopeMaHa n 
PoJia 3aBHlllaJOT 8Hatr8HlIH IlOT8HIJ;HaJia Ha.IO - 50% B )nlanasoHe 
aHepm I - 20 aB. 

B § 41 3 B paMKa"C npn6rnemtil: BH83anHHX'. B08f,ij'lll8HIDl li liCKa
llt8HH!DC BOJIH aHaJIHSnpyeTCR BOSMOlKHOCTl> H3BJI8tr8HllH llOJI89HOfr llH~Op
Malmll O MOJI8&yJUII)HOM paccemnrn ll3 B8Jm'l:llli ll3M8P,.'I8MUX: B npOBO)nl -
1.mx: B l1Kll .AH CCCP ::iRcnepHMeHTOB. 

BsanMO'A8llCTBU8 MOJI8&yJUII)HllX CllCT8!J conpoBOJK,ll;aeTCH o6MOHOM 
llH8PI'llll M8ZJIY llOCTYilaTeJILHW,,lli ll BHYTPllMOJie&yJIRpHID.m CT8II8IImm 
CB060,IW, OilP8'A8JIR8MllM 3aBliCllMOCTLIO IlOTe:iru;naJia B3aID.'!O'A8llCTBHH OT 
BHYTPHMOJie&y.rurpiillX KOOp)n!HaT. 3Ta ll*PM8IU1H SIBJISI8TM OCHOBOll 
T80p8Tll'l:8CKOro OilliCaHHH per.aKC~OHHHX npo~eccoB B ra30BHX cpe-

'ABX· 
IloKa3aHO, trTO YCP8'AH8HHH8 no HatraJI&H!Thl ll KOH8trHHM BpaJ!la-

TBJI&HUM COCTO.!IHllRM cetreHlI.!I pacceRHHH 6UCTPHX ITy'l:KOB npaKTil'l:8C
Kll He CO'A8pllta.T liH~pMarum 06 aHll80Tp0IlHll llOT8l:lll;llaJia MO~eey.rurp
HOro B8anMO'A8llCTBllR, li rue MOlKHO mtTepnpeTliPOBaTL rrocpO'ACTBOM 
cqepntreCKH~ClIMM8TplltrHOH traCTll llOT8HIJ;HaJia. 

TrutRM o6pasoM, TPY'AHO 6wro OJllli'AaTL, ~o ll3 sKcnepHM8HTOB 
no paccemmro 6es ce~eia:nrn HatraJILH!,JX n KOHetrHwc cocTommil MOJie -
&yT.,MOJJtHO ll8BJI8'q:E, 6oJI:E.me, treM ajqleRTliBHm cqiepntrec:tm-cllMMeTplltr
Hllll llOT8Hil;HaJI B8aID/lO,IJ;8HCTBru:I. l1MeHHO TaKaR TO'tlKa speHIDI H 6wra 
npn3HaHHoil. 

B § 4,4 o60CHOBRB88TCH ,n;pyras: TOtrlta speHIDI. 
Ilpn nsy-qemm BHCOKoanepreTntrec&oro paccemmsr c yqacTHeM 

MOJie&yJI B ?0-x ro'Aax 6wm 06Hapy~8Hll CTPYKTYPH pa,u;yJKIIOI'O TlUia 
Ha ltpllBUX: ,n;n~epeHIJ;HaJI&HOrO C8tr8HlIH paccemrn:s:, OTCYTCTBYJl'.IIlli8 , 
B aHaJIOI'I!'l:HHX cetremmx. aToM-aToMHoro paccemms:. 

B COOTB8TCTBllll C liM8BllllIMl:ICH'npe,ncTaBJI8Hnm/ll! o' BllCOK03H~p
reTntreCitOM pacceHHllll CTPYKTYPH HHTepnpeTHPOBaJmC:E, B paMitaX MO
.nem cqepntreCIUI-cill,!M8Tpll'IHOro IlOT8HimaJia n o6MCHJIJmCb He6o.m,moil 
H8JLJiaBHOCTLIO ero 38BllCllMOCTll, OT pacceHHHH M8llUJY 'laCTimaJ.m. , 
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ABTopoM 6Wia. BRCK83aHa rnnoresa, CBJI3RBallll8.II 3Tll CTPY1tTYPR C sa
BllCllMOCTI,IO llOTeHD;IlaJia OT KOJie6aTeJII,HOii nepeMeHHoii. CoOTBeTCTB8H
HO, ajxlleKT 6wx Ha3BaH BllCOK03HepreTH'IeCKOll KOJie6aTeJII,HOii pa.u;y -
roit. · 

TeoplIB 3~KTa, KOTOPasI CBJI3HBaeT o6pa30Baime pa.n:ymrnx 
CTpyKTYP C B03MYJlleHlleM HaJ'I8T8JD1118ll ~aCTnneii KOJie6aT8JII,HHX ,ItBl'[Jlte
Hllii ;n;pyroii '!aCTEIJ;U n o6paTHHM BJllif.!HH8M 3TOro B036ylit,It8HRlI Ha .im
HaMRey 'paccemoor, npe.rr,JIOl!teHa B i.±d,. IlpnBe;n;eHR TaKl!t8 OCHOBHH8 
pesyJII,TaTH ClleUHaJII,HOii cepllll 8KCll8pHMeHTOB,COrJiaCyYOOtlDCCSI C 
npe;n;cKasrumm.m Teopnn. 

B § 4.5 llOJIY'I8lilU18 npn ll3Y'I8Hllll paccemnIJI IJY'lKOB SMimpll
'!ecI:We llOTeHD;IlaJIR HCllOJII,syIOTCH .rr,JIH OllllCalilIB XOJIO;D;HOro Cl!taTM 
KOH;D;eHcnpoBaHHHX rasoB npn Mera6apHl:IX ;n;aBJieHYJJX. 

Ilorpe6HOCTI, B TaKllX 8MIIllpll'IeCRmC .wumwc B0,8HHRJia HS Heo6-
XO,IJ;lll,fOCTH onpe;n;eJieHM 06JiaCTY. npHM8HllMOCTH paSBllBaeMWC B ll!IM 
HM. M.B. KeJI,IUmia AH CCCPn ;n;pyrrrx opraHnsaunmc reopeTH'!ecroDC MO
;n;eJieii CHJ!I,HO ClitaTOro BemecTBa, a TSKJKe .rr,JIH HHTepnpeTalU!H SKcne
pHMeHTOB no C:ll.J!I,HOMY Cl!taTIDO. 

ll'AeH HCil0.1II,30BaHllH napHWC IlOTeHD;IlaJIOB .rr,JIH ns~emm Cl!t:ll.Ma
eMOCTH ll8B8CTHa. O;D;HaKo, ee npWIOJK8HllSI C llCil0.1II,30BaHll8M H8;D;OC -
TOB8pHUX KOpOTKO;D;eiicTJ3YIOl!lllX IlOT8HD;IlaJIOB B neJIOM SlllJim)TCH Hey;n;a'I
HHMH. Il08TOMY pacnpocTpaH8HO MHeHRe 06 O'IeHI, 60JII,IIIOii poJin Hea;n;-
,mITHBHOCTH, Ilp0ll.lITCTBYJOlljeii TaKHM IIJ)WIOl!teHllJIM. ' 

B § 4. 5 Mli IlOlta3aJ!ll, 'ITO .If.JIH KOH;D;eHcHpOBfil!HHX rasoB STO 
MHeHRe OCHOBaHO Ha H8;D;OCTaTO~oii TO~OCTll, HCilOJII,30BaBIIIHXCR pa -
nee napHHX IlOTeHD;IlaJIOB ll IlOCTPORJill .rr,JIH pH;D;a KOH;D;eHcnpOBaHHUX ra-
30B KPHBUe XOJIO;D;Horo Cl!taTHH npn Mera6apHHX ;D;aBJieHl!RX, corJiacyro -
mneca C Illlip0KHM Ha6opoM T80p8TH'I8CKOii H 8KcnepHM8H'.r8JlI,HOii HH4)0P
Ma1U!eii. 

TaKHM o6pasoM, It Tpa;n;HUHOHHHM M8TO;D;aM ncCJie;D;OBaHHR ~a-
8MOCTll B y;n;apHWC BOJ!Hax, CllJlI,HllX MarHHTHHX llOJJJ'JX ll aJJMa3HHX Ha
I'..OBaJII,lJRX MI,! ;n;o6aBRJill no;n;xo;n;, OCHOBaHIJIDi Ha llCllOJIE,30BaHllll ;D;aHHHX 
M8TO;D;a paccemoor 6UCTPWC MOJieey'JISIPHllX ~OB, Oco6eHHOCTI>IO 8TOro 
IlO,ll;lCO;D;a HBHJiaCI, B03MOmIOCTI, llOJIY'IeHM 8MimPH'I8CKOii llH~pMalU!ll 0 
XOJIO;D;IIOM CJltaTHll BemecTBa npn ;D;aB.lI8HruIX ;n;o IOO M6ap, 'ITO He;n;oc -
TYllHO B JU)Yrnx IlO)'.CCO;n;ax. 

Ilo~eHHRe HOBue ;D;aHHRe O Cl!tllMaeMOCTll pH;D;a KOHU8HClIPOBaH
HHX ra30B HCllOJ!b30BaHR B naparpa(pe .rr,JIH npoBSpKH Teope~ecroDC 
MO;D;eJieii CJltaTOro Belll8CTBa, pacCMOTpewmx BO BTOpoii rJia:ae. 06Hapy-
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.lKE!HR, Ha npm1.epe CJKaTHH KOH;D;eHcnpoBfil!Horo M , o6oJio'Ie~ue 
aj4,eKTll Ha Kpimoii XOJIO;D;HOro ClltaTWi ;n;o ;D;aBJieHHii: r.1 IOO M6ap. 8TH 
P93YJII,TaTu ;D;OilOJIHfilJT ony6JIHKOBaHHUe H8;D;aBHO B pa6oTax ABpopnHa 
E.H., Bo;n;oJiarn B.K. n ;n;p. pesyJII,TaT11 o6HapyJKeHIUI oe5oJio'!etnruX 
8qql0KTOB Ha y;n;apHl:IX a.rma6aTax. 

PM BOilp0COB, KaCaIOOmXCH nepc~eKTHBHWC T8XHH~8CKUX npoeK
TOB n sa;n;a'I ns ;n;pyrnx o6JiacTeii, BHHeceHll B npwroxeIDIB. 

B IlpHJIQ?it8Hll0 I 'BHH8C,E)HO paCCMOTpeHHe BOilPOCOB HHTepnpeTa
nnn nepcneKTllBHUX SKCnepnMeHTOB no paccemnno 6UCTPUX llY'IKOB, 
npnsBroIHWC o6ecnetm:TI> ynoMSIHYTHe BUllle TexHH~ecIWe npHJioJKeHIDI 
H806XO,mIMUMll ;D;aHH!lMll 06 8JleM8HTapIIDX nponeccax B88HMO;D;8llCTBIDI 
TElK8JIWC HElfiTpaJII,HUX 'IaCTlru;. . 

PaccMaTpHBaeMHe Ilp0.rr,JIOJK8HM no llOCTaHOBK8 HOBUX SKCnepn -
M8HTOB OCHOBa.Hll, B OCHOBHOM, Ha peaJII,~ TeXHOJIOI'M~ecIUIX ;D;OCTH
JKOHIDIX. HoBue JKe B03MOlltHOCTll npe;n;noJiaraeTCSI o6ecne'll1TI, sa C'I8T 
llCll0:1]I,30BaHIIB COBpeMeHHoii Bll'lllCJlllT8.1II,HOfi TeXHUKll n DlllpOKOro 
BHe;n;pemm MaTeMaTn~ecKoro Mo,11;eJIHpOBaHHH. 

Ilepmr!i naparpajl npllJIOllteHIDI HBJ!H8TCfl,BBO;D;HUM Il OTpaJKaeT 
Hallie IlOHHMaIIne Te~ero ,COCTOmrruI ll TeH;D;eimuii pa8BllTllH o6cyxr.n;a
eMOro SKcnepmt.eHTaJII,HOro HanpaBJiemm. 

B SKCilepIIMOHTax no CTOJIKHOBeHH.HM rJiaBHUMH JlllJlffiOTCH, IW.K 
ll8B8CTHO, ;D;Be npo6JieMU: 008:n;aHllH ;D;OcTaTO~O l!HT8HCHBHUX IlY'IKOB 
'ISCTHU n paspa6oTKa ;n;narHO.cTll'IecKOil annaparyp11, nosBo~efi c 
;D;OCTaTO'IHOtt ;iiJUI Ha6opa CTaTllCTHKll CKOPOCTI>IO BU;D;eJUITb Il0~88Hll8 
co6UTllSI H onpe;n;e.JUITI, KllHeMaTU'IecKlle xapaKTepncTlU<ll pacce~mx 
'!aCTHU. 

IlOCKOJII,Icy ce'!eIDISI aTOMHUX nponecCOB OTHOCI!T8JThHO BeJIHKil, 
cos;n;rome ny'IKOB C He06XO,ll;IlMilMII xapaKTepncTilKaMII He BU3RBaeT,OC
JIOJltli8Hllll. UeHTpaJII,HOii HBJIHeTCH ;D;HarHOCTHKa npO)lyKTOB CTOJIIlliOBe
mm. IIpl!HUllimaJII,HafI CXeMa ll MaTeMaTH'!ecm MroPUTM MHOro'IaCTU'I
HOro·;n;eTeKTOpa, Il08BO~ero opraHH80BaTb IlOJIHllll OllllT B 3Kcnepn
MeHTax c 6ucrpw.m ny"IKaMII, npe;D;JioJKeHU B § n, I .2. B HacToHme.e 
BpeMSI pea.imsyeTCSI .JJ;BYX'Iacrn"lllllii BapnaHT Trotoro ;n;ereKTopa. 

• 
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Hcxo:nsi: H3 pea.rr:&HHX B03MOJ!tHOCT8il: HOBoro THIIa )t9T8RTOPOB 
B § rr, I,3 II § II. I,4 aHaJIH3npyeTCSI HHT9pnp8TanwI ]J;fJyX 3Kcnepn
MeHTOB. 

IlepBuil, pea,m3yeMuil npn J'IacTnn HIIM HM. M.B.KeJI,It!mla AH 
CCCP, rrpe,lUia3Ha'!{eH ,IT.1IS! npmroro H3J'I8HM :iq,qieKTOB H8a,IUtllTHBHOC
TR npn MHOrO'!{aCTR~OM B3aHMO)t8liCTBHn M8TO)t0M pa3BaJia Dy~ Ma
CT8POB Ha ra:ioBOil Mmll8Hn. P8aJIH3anwI 3KcnepnMeHTa no3BOJIHT BH -
SlllllTl> peaJJI,HYJO poJJI, aq,qieKTOB H9a,IUtllTllBHOCTl'I B KOH'A8BcnpoBaimOM 
CXS.TOM B8~9CTB9 n, T8M CBMml, paspa6oTaTI> 60J1ee o6ocHOBaBBH8 
M9TO,IJ.l'IIGI IIOCTpoemm KpnBWC XOJIO)Uloro aaTM Ha OCHOB8 napHHX 
nOT8HIJ;llaJIOBo 

B naparpaqie npe~araeTCSI M9TO)t liI3M9'!{9HnJl lUlqlOpManllll 0 
H9a,IU(HTl'!BHOCTliI B3anMO)t9llCTBIDI Tpex aTOMOB 6.naropo,romx: ra30B 1'13 
,IJ.l'lqxpepeHil;llaJJI,HHX ce'!{emrli pasBaJia ,IJ.l'IM9pa 6J1aropo:mioro rasa, no -

Me~eHHoro B Dy'!{OK, Ha aTOM8 Mmll8ffil. 
IloKa3aHO, '!{TO e~ noTeHIJ;llaJI B3anMOJteil:cTmur a.zo:tllTHBeH, 

TO ,IJ.l'lqiliepemniaJJI,HOe C9'!{8Hl'J8 pa3BaJia YJtOM9TBOp.HeT H9KOTOp0MY 
,IJ.l'lq,qiepemniaJJI,HOMY cooTHomeHHX,J, Iie srum~eMY OT ltOmq>eTHoro Bl'I
M napBoro noTemniaia. Hapyme:Eme 3TOro COOTBomeBM CBl'!'A8T9JJ1,CT
eyeT 06 o6Hapy,iteHl'!ll aq,qieKTOB H9a,IUtllTllBHOCTll • .n;,m onpeJJ;8Jl8HW3: 
'!{aCTn H8a,IUtllTRBHOro BRJia'Aa B noT8Bltl!aJI B3allMO)t8il:CTBWI ns ;i:taHHHlC 
no paccemmx> npe~ooteHa I!p.HMM '!{llCJI8HHaJI·npo~ema, OCHOBm!Ha.H 
Ha 4JOPMYJl8 o6p~8HM A6eJIJI. 

BTopoil 3KcnepHM8HT, pacCMOTpemnnt B § n, I.4,0CHOBaH Ha 
l!3J'!{8Hnn ,IJ.l'lqxlepeHIJ;llMl,HOro C8'!{8HM pacceJIHl!Jl C!tp8lll8HHHX no)t 
MaJIHM yrJIOM Dy'!{KOB '!{aCT~. 0H n03BOJlllT l!3Y'!{aTl> C8'!{~BM Xl!M:lnl8C
ltl!X pearo:ntli 3aM9~8Hn.H l! ,Iµ!CCO~aitmt M91J.Jr1 MaJIOaTOMHHMll Heil'fl)a -
JJI,IillMRMOJ18RyJ1aMR npl! aHepr:rurx CTOJlltHOBeHIUl O,I - 20 sB. Ero 
HHTePllpeTaICWI H8B03MOJma 6es npe~Olt8HHOil: B i.i.l npo~emu a6-
COJIB)THOro BOCCTaHOM8Hl!Jl nOT8HW:taJia l!S OTHOCRT8Jl1,HWC l!3M8pelid 
,IJ.l'lq,qiepeHIUiaJII,HHX ce'!{emrli pacce.!lHl!H. , 

• 
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lipHJI9MBJ18 2_IIOCBmlt8HO npm,EB8BJUDI mn B CMeZHJlt od.lr.ac -
TSJX. 

B, § II. 2.1 Ba OCHOB8 paspadoTmmoro B § I.5 8JII'Opl!'l'?&l 

pemml'l'CS 8Ml\"Dl, B03KHR8Jlll!HA npR l'lCCJW)tOBamm l'B,IU)o,IJ.l'lllawN8C -
ltOI YCTOfl:nmocH H8ltOMII8BCllJ)OB8BHWC 8J181t'l'p0HlmlC JIY"ClltOB B Ba.KY
YJIEJ B IIJIOCltOI 1'l aitCJlaJJI,Bo-<:D!113Tl)r'mOft I'80M8'fPBmt. liHTepeCHOf! 
oco6eHHOC'l'l,J) S'l'l'lX sa;lta"I SB.m8'1'CS 6~ co6C'l'B8BHHX tmC8.lI 
B npocTpBBc'fBe ~SlflieCIGIX JiaPSMe'fPOB, ,13 npo~~cce xoropo:l! l! no
JlBJ[SJ)'l'CS 06H"mO l!!BK,P8M8B'l'HCOO'l'B81'CTl3Jl)l111!19 .neyCTO!-rmBOC'l'l! I!pl1 

Da;pr4mtmt BJl8llllmX JiapSJ48'1'!)0l3 8a.ttatm: BOJIBOBOro B8ltTOpa B03MY'llt9-
Hd, IIa,Pm.l8Tp0B I'80148'1'pml, :BB8llllmX noJiefl, xapaRT8pj,tCTlllt pru3Ho
BeCHOro COC'l'OJllmJI nytma. · 

IlpeJtcraBJiamma B Jiaparpa/I8 pac,mm npooo.149m no cxeMe co 
CRBOSB!DI HHT8rplq)OBSmI8M "lepes' T01lltH 6~xmnm E. aBTOMa'1':1!"18C -
Rm.I Bll,ll8JI8Bl'l8M B8TB81. PacCMaTpml8.8TCS 'l'all%8 SBOJIDitBJI T01lltH 6H
cml)ltamm co6e-TBSHHoro sna11emm B IIpoC'1',P8BC1'B8 qiR3l!"lecKHX Jiapa
M9TpoB. 

licCJie.:,zyeMaJI Ji;Oc:raTOtmO 061l!a.H lIOCT8HOBRa 3aM11H I!pl!BO,IJ.l'IT 
It CJIOJtHOi!: H8JIHH8i!BOI 3amicm4001'H rpamrcnmI YCJIOW li1 RO~-· 

8H'l'OB ypaBHeBd 0'1' ltOMILlt81tCBHX co6C'l'B8HBUX tmCeJI. S'l'O OCJIOlltHJI-
8'1' 8HaJm'ffl"18Clt08 l!CCJI8)t0B8Bl'r8 SaMtm H IIpoB8Jl;8mI8 rJI06aJI&Horo 
BCC.lI8)t0BaKM, ltOTOp08 n03BOJmJIO 6:a ra.p8HTllp0BaTl> HSXOli,lt8Bll8 

. BC8X BOSMOJltHHX peme:emi. !IOS'l'OMY SaMlJa E.3Y118BRB: acm.mTOffllt l! 
lIOC'l'p08Bl'lJl ynp011!8BHHX MO)t8~ea, ltOTOpue MOltHO ncnOJJI,SOBaTI> ~ 
3a.tta.mIJ;I XO'l'Jl du np:e.6.mmeHBoro Ha'qMI,HOro pemeBJ!JI (CXO,IJ.l'IMOCTl> 
R 'l'O'!{l[Ouy o6ecne'lllll!ae'l'CJI peJialtC~OHHBMll cB01lcT:amm 8.lII'Opll'fMa), 
JIBJIR8TCJl: l3 °MBl!OM CJlj"me aitTJWll>HOit li1 M:3II BBCTj'Jla8T 3Jl;8Cl> ,KaK 

lmCTPYH8HT BHTmCJmT8Jl1,HOI'O a1tcnepHM8HTa. 
Ha 0CllOB8 paspa60TaHHOro B :ttaparpaqie aJirOplITMa Bll8pBH8 

I!pOB8,lt8BB E.CCJ.e)tOBalll!Jl YC'l'O:litmBOCTH .PH)ta ,PaBHOB8CHHlC ItOf$u'Y -
paIOJI 11.lIOCltOJiapan.lieJII,HWC H Tpy6'1la'l'HX peJIJITl!Bl'ICTCIGIX 3Jl8ltTpoB -
mDC Dy'qltOB B l!llllp0KO:M ,IJ.l'lanasone H3148Hemul BOJIHOBHX tmC8.lI B03MY
!ll8md l! ,IJ,pyrm: napaMeTpoB 38,lta'!{ll. Hs aBSJmsa pac,mToB dwm cJte
JiaBH I!paltTl'l118CRH8. peitOwe~ no ·lIOBH!Jlemm .YC'l'OmBOCTll T.PallC
nopTJ!POBIGt peJIJITmmCTCKHX. SJieitTpommx Dy'qltOB B BaeyyMHHX J!IIIDI-' 
me. 

I!OCltOJI&B;Y CHMM8T,Pll"IBH8 .munm '1',PaHCnopspoBKH SIBJif.llOTCJl:, 
ltSR noxaswm pac11eTH, B8YC'l'Oi'lllll!HMH, oco6oe SHa"18Hl!8 ~ npax
'l'l!ll8CRHX JI.Plt.lIOZ8mui mmeT l!CCJI8)t0BaHl!8 Ilp0CT,P8BCTll8HHO-MHOro -

I! 
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MepHUX sa,n;a-cr Ta.KOro THlla. Pa3BHBaeM!lli B §1.8 llO,ll;XO,ll; MOlK8T .IIBH~ 

Tl,CR HHCTPJM8HTOM ·T.a.KHX HCCJI8,ll;OBamui. 
B § n,2,2 06lllaff li,ll;80JIOI'IDI MillI npHMeIDieTCR K CYJl18CTB8HHO 

OTJili'lliOMY OT pacCMOTpemmx Blllll8 KJiaccy sa,n;a-cr - 39M"<IaM OnTilMa
JibHOrO llp08KTI!pOBaHIDI HHqJOpMatmOHIUIX CllCT8M 60.m,mofi pa3M9pHOC-

Tll. 
PaccMaTp:trnaeTCR noJIHo.u;ocTYJIHruI ceT:i; MaccoBoro o6CJIYlKllBamIB 

C .'illCJIOM a60H8HTOB =100. CeT:i; a6oHeHTOB o6pa30BaHa 113 O,ll;HOJIIrneii
HWC cncTeM MaccoBoro o6CJIYlKHBamIB. c ROs~eHTaMH c:rui:sHocTn 
( N IO 000 Ros@):i.mIIeHTOB), pas!:ll'p!:IBaeMIDffl B np1me.u;emrnx truCJieH -

HUX npHMepax M8TO,ll;OM MoHTe-KapJIO. 
UeJieBofi qiyH~eii sa.u;ai:m: JiBJI!I8TCR cpe,IU!ee Bpel'IJI .u;ocTailIDI 

coo6lllemili B ceTn. Heo6xo~o BII6paT:i; MapmpyTII nepe,u;a"lll coo6meirnil: 
B ceTH n pacnpe.u;eJieHl!e llHTeHcnBHOCTeii noTOROB coo6llleHHii no HilM. 
TaRHM o6pasoM, paccMaTpimaeTC.II sa,n;a-cra· ,IJ.HcKpeTHO-HenpepIIBHOro He
mmettHoro nporpaMMllpOBaHH.II 6om,mo~ pasMepHOCTll ( N 100 ! ) • 

B Ra-crecTBe napaMeTpa SBO~ BH6paHa noJinai HarpysRa no
TOlta C006!ll8Hllii B ceni ll npocJiel!GmaeTC.II 3BOJIIOlnt.lI OIITHMaJII,HOfi KOH
ipllrypawrn CllCTeMII B npouocce li3MOH8HIDI Harpy3KH OT H'.fJI8BOll .u;o 
npe.u;oJibHOii. Ilpn TaKOM no.u;x:o.u;e, c·o,IU!Oll CTOpOHII, llC"CJ:03aOT llOT -
pe6HOCTl, B pemeIIDI! OllTIIMI18ar(HOHROii 38M"<Il!, a K8.lK,IUID mar 3BOJilO
IU'.Ji Tpe6yeT Bcero JIJIDII, pememm c11cTeMII ,.J 200 JI11Heiiuwc arrre6paJi
-crecKIDC ypaBHeliliii. C .n;pyroii cTopoHII, pesRo cID1llt8.eTC.1I pasMepnocT:i; 
38M"<Ill, T.R. peaJibHO B onTllMaJibHllX C8TRX C006nt8Hll8 nepe,u;aeTC.II 
ne no BC8M B03MOJltlihlM MapmpyTaM, a Jilillil, no HeCKOJibroIM. B irpmie 
.u;eHHHX B naparpaqie np~epax, Ka.K oKa.38.lIOCI,, B cpe.u;HOM peamrny -

8TC.II 3 MapmpyTa. 
IlOCTPOOHHllll 03 o6Jia,n;aeT.TI)86yerll,1Mli peJia.KCar(HOHHlIMH CBOMC-

TB8.M~, 'ITO ll03BOJI.IIOT npocMOTpeTl, BCJD .u;onyCTllMYJ0.06JiaCTl, Harpy-
30It Ha cncTeMY sa I0-20 maroB sBo.mar~m. Ilpn nocTpoemni'03 ;iio.:. 
noJIHl!T8JibHO K cqopMyJinpoBaHHIIM B §I.2 - § 1.3 Tpe6oBaIDI.IIM llC
llOJib30BaJIC.II npnHD;lllI ,IJ.HII8Mll"<I8CKOrO nporpru.~poBalilIB P.EeJIJIMaHa. 
Pac-creT TaROll sa.u;a"lll Ha · 3R'v1 EC-1060 IIOTpe60BaJl "' 30 MllH C"<I8THO-

ro Bp0MOHll. , 
8Ta xe nocTaIIOBRa MOX8T l!CllOJib30BaTl,CR ;n;.ru:r ynpaBJieHIDI 60-

JiblilllMli CliCT8MaMll MaCCOBOrO 06cJiymmamm B pe8.7ll,HOM Bp8M8Hll, 
BCJI8,ll;CTBll8 B03MOlKHOCTll qiopMl:lpOBaHIIB 38.•HeCKOJil,KO MllHYT ynpa.B'
.7ImOlll8rO Bos.u;eii:cTBll.lI B OTB8T Ha :asMeHeHHe BHelllHEX noToKoB. 

' 
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XOTSI B03MOlltHOCT!i npm.reHeHWr MOTO,ll;OB npo.u;OJ!l!teHH.R: K pe -
memm OIITllMit38.IJ;llOHHWC sa,n;aq yri01.nmaeTCsr B JmTepa.Type, O,ItHaKO 
Ha npa.KTRKO TaIGie no,IOCO,IUl · He 6wm pacnpoCTpa.HeHII. IIO-BHJn:!MO
uy. 3TO CB.R:38.HO C TeM, 'qTO RpoMe 06lI{efi H,ll;eli npo.u;01lllteHH.R: 
WIS! 3qq8KTHBHOCTli npaitTlf'!eCrotx aJII'Opi!TMOB llpi!HD;arma.Jll,Hm.! SlB

MOTCSI y.u;oBJieTBopeHlle C4)0PMYJmpOB8.HHHX B §I.2 -I.3.np.mn.t
lIOB llOCTpOeHllsr Ta.IWX aJirOpi!TMOB H He MeHee CYll!8CTBeHHB. a~ 
ORTllBHM pea;msa.D;lfH .u;eTa.ireil TaKOI'O aJII'OpHTMa. 

0CH0BiillE PESY.JibTATH 

l. Paapa60'l'8H Me'rO!l aBOJI!OllHH napaMeTp8 l1,JIJ'I 

tmCJI8HROl'O pememm He.mme:!!In.ix CTa:D;IIOlUlpHlilC sa.u;a-cr BWlllCJmT8JII, 
HOtt MaT8WlTH"<I8CXOli lpll8HIGl. 

2. Ha OCHOBe Mall 1IOCTP08HH n llCCJie.I(OBaill,! 'll1CJIOHHII8 a.n:ro
PHTMil pe1!18Hl!JI am-yam.HUx: cneKTPaJIIiHWC ll xpaeBIIX sa.u;a-cr aTOMHOil 
qinsnIW. Ha ocHOBe paspa6oTa'IHIIX aJirOPRTMOB pemeu pH.u; IIplIBJia.n; -
HWC 38M'i• 

3. Pa3B:aTl:l '<D!CJiemme MeTO.u;II pememtJI lip.fWOH :a o6paTHOtt 
38Mq KBaHTOB01l9X8Ri'l'iec1t0ro paccemum, opnenTnpoBaHHHe.Ba :au
TepnpeTatnm CYJ!t8CT:symuu:: :a napcJieKTID3HIIX aKcnepm.mHTOB lIO pac
cemnm 6HCTJ)'.c!X MOJieKy.1I.!IpHWC ny"<IKOB. 

4. 1Iy'l'8M EBTepIIpeT~ sRcnepm.:EiHTOB no paccemnm lIOJIY -
'i8lIH HOBl:l8 .u;amme O KOpOTltO.u;eilCT:syI()lI{HX noTeHIUiaJiax: MSJKMOJiecy -
JI.II!)Horo paccesmrur n oCSHapy;xeH HOButt a@leKT MoJieKyJI.!IPHoro pac -
cesm:ruI - ltOJI86aTeJII,H8JI pa.n;yra. STII pe3yJil,TaTII l!ClIOJib30BaHl:l 
.ItJI.II no,ryqemm KPHBWC XO~O.ItHOro CltaTWI ltOH,u;OHCHPOBaHHWC rasoB 
IIpn MeraCSapHIIX .u;aBJieHIDIX. 

HAYT.IIlAfI H0IM3HA 

I. Pa3Bl!T HOBlltt aq$31tTRmmlt M9TO,ll; pememm KpaeBWC; cneK
Tl)aJII,BHX · n pH,Ita,u;pyrmc sa,n;aq Bl:l'lll'.CJillT8Jil,HOil MaTew.aTH"<I8CltOil 
lpl!Blllm, ~cs XOHKpeTBW.! :sapnaIIToM oCSll!eil :imen npo.u;OJDlte -
BM i:to ~nBR'i8CKO?.\V napru.reTpy. Ha oCHoBe aToro lieTo.u;a nocTpo -
eHH 1mCJiemme · a.ixroJmTMH pemeBM XOHKpeTHWC: KJiaccoB . sa,n;a,:z, • .IvrsI 

pemBll!RXcm pa.Hee sa,u;aq · ORK odecne,m.m nimrp1m1 B IO . -100 pas no 
BpeMeHH cqeTa 2 pemeH PJOt sa.u;aq, pauee He pemBlllllXcn. 
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2. MeTO,l{OM 9BOJJllUID!. napaMSTpa pemeHH aKTY8Jil>HH8 cneKTpa
JII,HHe sa,natm aTOMHOli g)n8Rim, B03Jlll~A npR l1CCJ18;1tOBaBlm qJR -
8llltO-XID.m'lecIWX CBOilCTB B8lli8CTBS; CBll8aHHH8 COCTOmmsl B noTeH
;ul!aJJJ:,HO:ii s:IM8; aTOM oo;n;opo.na B CllJII,BOM 8JI81tTp~ec1t0M IlOJI8; CTa
THCTH'l8ClW8 MO;i:te.l!K KOH,It8HCllp0BaHBOl'O B8lli8CTBa, ypaJ3H8HWI . CaMO
corJiaCOBaHHOI'O IlOJil!. KpOM8 TOl'O, pemeB PJI.1t sa.na11 118 .IIJ)yrRX 06-
JiaCTeil: cneKTPaJil>BHX sa.na11 I'B,lij)O,ltlm8Wl'l8Clt0i1 ycTOittmBOCTll peJm
THBllCTCIWX 9JI8KTp0HHWC ny'!KOB B .mmei1B:OM np:aCSJnutemm; OilTRMa -
Jll,HOl'O npoeKTHp0BaHIDI llliq)OpMaD;llOHIWX CRCT8M. 

3. PaSBllTH HOBHe M8TO;i:tli 'll'!CJ18HBOI'O pememm sa.na11 ltBaHTO
BOM8Xamt'l8CKOl'O pacceronm: M8TO;i:t MOHOTOHHOfi qiymtIJ;Hll H ll!8TO;i:t 
BH,D;eJieHHOil o6JiacTR, ncno.m,soBaHmle .wm'pemeHIDI npmtn:a,nHWC sa -
;n;a'l. Sa,na'!a Konm ,nJil! 8MIIJIRTY;i:tH ynpyroro KBaHTOBOM8Xam!'l8CltOro 
paccemma: o6o6meHa Ha aHaJiorn'lHYJ) sa,na,zy .Il,.JIJl MaTplllUl aMWilITY -
;i:tH paccemmst .Il,.JIJl 'laCTBD: co CimHOM :wm npn HaJm'tlllll Heynpyrmc 

'KaliaJIOB. 
4. IlpOBe;i:teHa OllTHMRSaIJ;WI cylll8CTBYJl)!!tei1 M8TO;D;lllm nsMepemtli 

n RHTepnpeTa;uan a1tcnepnM0HTOB no paccesmm::> 6HCTPHX MOJI8KYJil!Il -
HHX IlY'lltOB, IlOSBOJIKBmaJI YJJYtmmTl> TO'lHOCTb SMIDip:n'leCimX ltOPOT -
KO;n;eilCTBYJ'.)lllllX napmix IlOT8JmHaJIOB_BSa.HMO;i:t8i1CTBlm B 5- IO pas. 
~OCTRreyTM TO'lHOCTb 1Il03BOJIKJia npRMSHllTb 9TH IlOT8EIJ;llaJIH K OIIll
Cam:!l!l Cl!tHM80MOCTH KOH,It8HCllp0BaHHHX rason npn Mera6apHWC ;i:taBJie
HIDDC ll IlOitaSaTb M8.JJYll po.m, aqxlleKTOB Hea,IOJ;aTllBHOCT:n B Hsy'la8~M 

~anasoHe ;n;aBJiel3lll1. 
5. 06Hap:yx8H HOBlill aqxlleKT B BHCOlt09H8preTll'l8CltOM paccea -

mm MOJieeyJI - nacoKOaHepreTn'lecita.Sr KOJie6aTe.m,naa pa,cyra. Ilpe;i:t -
JIOxeHa MaT8MaTR'l8ClCBJl: MO;i:t8JII, aqxlleltTa, llOJJY'llIBlllaH s1tcnepm.'3HTa
JII,H08 no;i:tTB8pili.It8Im8. SiigleltT Il03BO.Jlli8T llOJzytmTI, HO:syi) .Il,.JIJl 9ltC -
nep:IDA8HTOB no paccesmmo 6HCT,PHX ny'lltOB RHqJOpMaD;RKl 6 38BRCHMOC
Tn M8iltMOJI81tYJIS!PHOl'O IlOT8Hm:laJ18. OT M8Jlt'bSU(8pHHX paCCTO.a:mtii BO 

BSamt.O;i:te!CTBYJlllliX MOJieeyJiaX. 
6. Ha oCHone pasmma: M8TO~ pememm o6pamm sa.na11 

pacceSJHWI 6acTpHX MO.neey~.apma ny,n«>B npe;i:tJIOli!8HH R o60CHO:smm 
HOBH8 axcnepRMeBT8Jil>HH8 l/!8 TO.mi llCCJ18;i:tOBemut:a) H88,1I,1Uf'!'HBHOCTK 
ltOp0TKO;i:t8aCTBYJllllDC M81UlTO:MHHX BS8lllllO;i:t8!CTBlti1i6)Ce'l8mui :xm,m: -

'l8CKRX peaRIJ;d SaM8llt8Hl!Jl 11 ~CCOIU!.eIOm MeJl,ey B8:liTpam,HIDm MO -

JieeyJiaMR B ~anasoHe aneprnii nsaBMo,neacTBM O,I - 20 aB. 
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lIP AKTWIBCKAH 3HA'IIl!MOCTI> 

I. PasnnTH! U8TO,Il; SBOJIBmtm nap8M9Tpa SIBJIS!8TM sqxileKTllBHllM 
RHCTPyuBHTOM BH'lllCJIRT8Jll,HOl'O 9ltCil8pID.!8HTa npn pemeHRR KpaeBHX.· 
R Cll8KTPaJJI,HHX H8JIHH8immc sa,na'l Bll'll!CJillT8JII,HOfi qil18mtll, ROr;i:ta 
It8Jll,D llCCJ18;i:tOBamIR: SBJIB:8TM RSy'!8HR8 SamtCIDAOCTll xapaKTepnCTRK 
paccuaT:pnnae!.!U[ npon;eccon OT BHennmx: 4Jll8R'l8CIO:IX napaueTpon. 

MeTO;i:t llOSBOJIWI BIO - 100 pas COKpaTRTl, BpeWI C'l8Ta sa,na'l, 
B03lill:KarnBX lipl! lICCJI8;i:tOBaID11IlC qmslllt0-XID.1ll'l8CQX CBOfiCfil B811i8CT
;Ba. 8qxJ}eKTllBHOCTI> pasnnTHX MeTO,D;RK nos:ao.rui:eT onepaTRBHO Ill)OBO -
;i:tRTI, pac'l8TH np0CTPaHCTB8HHO O,IJ;HOM8PHHX H8JmHefiHHX Cil8KTp8Jll,HHX 
Sa.IJ;a'II Ha WIJIOMOll\HlllC nepcOH8JII,HHX SIM., 

2. MeTO;i:t IlOSBOJ!S!8T H8 TOJII,KO IlOBW!laTI, 9KOHOMR'lHOCTI, BJII'O

pll!TMOB, HO lll SBJI.118TCfi RHCTIJYMSHTOM llCCJie;n;onamm HeJIRHefiHHX sa - .' 
.ltB.'l B ltOTOl)HX B8ll!SB8CTHll ;n;aJlt8 Ita'l8CTB8HHll8_CBOttCTDa pemeHRfi. 
K T8ltmll sa,na'l&! O'l'HOCSITCJI lllCCJie;i:tO:ealW! ycToil'l:lmocTn nJioCKOna -
PaJIJI8Jll>WDC ll ~ll'l8CR.IDC PeJlJlTEBllCTCXlll ny'lKOB B .mmeiiliott 
Taopnn. B nponacce Taitme 'l:nCJiemwx. :e:cCJIOJtOBaHH! 6wm nOJIY'leHH 
HOBll8 g)nsn1>8CIW8 pesyJJI,TaTH R ,ItaHH Ill)aKTi!'l8CKll8 peKOMe~. 

3. ]I.pyroa npaxTll'll:8CKOe npRM8H8Hn8 M8TO;D;a CBl!SaHO C pe1:I8 -
imeu sa,na'l :ae.mHeil:Horo ,n;ncxpeTHo-nenpepH:BHoro nporpru.mmpo:aaima, 
BOSIDJKam\llX lipB OilTmmS81Ulll C8T8i1 MaCCOBoro o6ccymmamm. Pas -
BllTUO 8Jil'OpltTMU IlOSBOJIWll! IlpoBO,u;l!TI> OilTID,!ll3aIJ;llD :n ynpa.BJieH:ne 
IIOJIHO;i:tOCfYIIBllX C8T8ii C 'lllCJIOM a60H8HTOB "'100, B peDMe pea.m. -
HOro Bp0L73mI Ha aw EC-1060. 

4. Ha 0CHOE8 paSBll!TliX MeTO;i:tOB pemeBlIJi npmmx sa.na'l XBBH
TOBOM8.xaID1'l8CI«>r0 pacceJJHlL!I COS,IUUI KOMILJI8ltC nporpaMM, llCllOJJl, -
~ca B Te'l8Hne ru IO JieT B psme oprrumsamtli npn nH,:epnpeTa
IU!.ll 9KCll8P:l!U8HTOB IIO paccemm:m. 

5. Ha:li,Itemme IlOT8HD;R8JIH M8JltaTOMHOI'O BSW™O;i:teilcTmui: sm.llll:

DTCJI llCXO,ItHOil RHqJOpMBin18il npn MO;i:teJIRponamm CBOICTB rasOBHX :n 
KOH;i:teHCRpoDBmiHXcpeJJ; B YCJIOBl!ilX BBCOKHX TeMIIepaeyp ll ;D;aBJI8HRfi. 

6. IloKa3aHH8Jl B08MOJmOCTl> l!CllOJI!,SOBaHRJI nap:HBX IlOT8HIUia -
.non, noJ1Y11emmx ns sxcnepBMeHTOB no paccemnm, ,1l;Jm onncamuI 
XOJIOJJ;BOl'O ClW.Tll!Sl KOB,It8HCllPOB8.HHHlC ra_SOB B ;i:tRanasoHe ;i:t8l3JI8mui 
!-!00 M6ap OTxpYlla8T ,1l;Jm SMim.Pl!'leCKOI'O llCCJI8;i:tOBaBM HOBH8 06 -
JiaOTB B Ilp0CTpalICTB8 T8PMO,Itl!HaMB'l8CRmC napaueTpoB, H8JJ;OCTYllHH8 

. ,tr,l[l1 .llJ)Y1'llX MeTO;i:toB. T8.It08 ImnpaBJtem:e sm.IfJ{eTM ;i:tono.mmTeJil,BBM 

It 8ROII8pml8HT8M IIO ,ItHHalGl'IIEICKOyY ll CTa9'18~yY CZS.'!'JD>. B CBll-
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SH c o6ocHOBaHHeM STOro HanpaBJieHWI Bal!tBa noKaS8HHaH B ;u;ncc0p
Truntll BOSMOXHOCTI, nsy~eHWI 8qqJeltTOB H8a,IUCHTl!BHOCTll B SKCn8pll -
MeHTax no pacc0mnm. 

MeTO.IUl, pasmmre B HaCTO.aJit8ii pa60T8 ll 88 1)83YJ.tbTaTH MOryT 
6mI> HcnoJI&SOBaHH B PH.Il:9 ~eM!1~9CmDC (lillM BM. M.B.Ke.ll;ltHllla 
.AH CCCP, mm .AH CCCP, lfiIMex .AH CCCP, MPrn .AH CCCP, Bl .AH CCCP, 
im .AH CCCP, Jlll>'lli HM._A.11>. Mo®ie .AH CCCP, MTilM CO .AH CCCP n 
,lij).) ll OTpaCJieBHX llHCTl'lTYTOB. 

.JIWml:ll1 BKlIA.U ABTOPA 

Bee OCHOBHH9 pesy.m,TaTH ;u;nccepTruntOHHOH pa60TH nOJJy119HH 
Jm~O aBTOpOM. 

IlpRJio:acemur MeTO,Ita SBOJI!lllllll napaMSTl)a K pememno KOH!tp8T -
HHX Sa,Ita~ llpOBO)tMJ!CI, COBM8CTHO C B.A. leBHepoBHM, Jl.B. KysI,
MHHOii, B.r .Jle:liManoM, C.II.JlnTmum;eBo:li, O.E.OBcsmmIROBOii, 
H.II. Po;u;noHoBoii,'E.E. CoJioMaTmmM. 

McCJie,ItODaHWI aTOM-MOJI8Icy'JmpHHlC CTOJiltHOBemiff IIpODO;u;BJIHCI, 
B cOTPY.ItHB~ecTB8 c A.c. Eop:ecoBHM, A.II. Ka.lmmmmf,B.E.Jleom1c~M, 
M.II. Po;u;nononofi. 

IlpHJIOJ!t8HWI pesy.m,TaTOB HCCJI8,ItOBaHWI CTOJiltHOD8mifi K OII!)8 -
.iteJiemw cmi:meMocT:e oomecTBa npoBo;u;nmic1, c H.H. KamlTitllHID4 n 
B.E. JleoHacoM. 

AIIPOEAUHH P.AEOTH 

0CHOBHH8 pesy.m,TaTH, BOm8;D;llm8 B ;u;nccepTanm>, .ItORJia,mma - . 
JmcI> Ha ·PH.D:e Bceco1>SHHX :e: mz,DyHapo.ItHHJC xolii_pep0~ n mKo.n: 

- Ha C9CClm 0T,It8JI8HWI o6meii g)lISllKll :e: acTpoHOMlm n 0T,It9 -
JI8HBJI H.D:9PHOii g):e:smca .AH CCCP (~H .AH, MapT 1985) 

- Ha MeJr,eyHapo.ItHOM cm.moSEyMe no ;u;BH&mlt8 paspemmmx: • 
rasoB (HoBoc:e:6:e:pcx, 1982) 

_..:.Ua BcecODSHOfi lllK0~8 no g:l!Slllt8 8JI9KTPOHHHX :e: aTOMHHX 
CTOJiltHOBeHBii (Eaeyp:amm, 1980) 

- . Ha 'BcecoIJSHOit ROH~peimmi no g)lI3lllt8 SJ18KTpommx: ll aTOM
HHX CTOJiltHODend (Jl8mmrpa.zt, 1981r , ; Pllra, 1984) 

- Ha BceCOllSHOii llllt0JI9 no MO,lt8Jll'IM MeXamIR:e: CllJIOIIIHOii C,P8,IUl 
(EaTYMH,1983r.; OMcx, 1985) 

- Ha BcecoDSHOM cmmosBYM9 no ;u;BHBMHK9 8JI8M9HTapHHX aTO-
YHOMOJI8cy~~ ~npo~e~co:e Ctiepiioro.noBKa, 1985) .. · 

~ Ha Bceco1>snoa xo~qiepe~ no ;u;BHSMHlt8 pas,P8J[Smmx ra -
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SOD (MocKBa, 1985) 
- Ha Bc8CODSHOit KOHqi0P8imnH no qmsnRe BHCOKOTeMIIepam -

uoa IIJiaSMH (3Bemiropo.it, 1985) 
- Ha BcecODSHOM coooman:e:e no xoop;u;nHaTOlJYBCTDRT8Jll,HBM 

q>OTOII!)R8MmmaM ll onTllltO-SJISKTpoHHHM ycTpOiiCTBaM Ha llX OCHOB8 
(EapHayJI, 1985) 

- Ha Pa6o~eM coBemamIR no ypaBHeHRBM cocTomnm (HaJ1I>,mx, 
l984r.; 1986) 

- Ha CSCCHH Hay~oro COB9Ta IIO g):e:snxe BHCOKOT8MIIepaTy-p -
HOil IIJiaSMB (Ha.m,'lll!K, 19~) 

- Ha BceCODSHOM COBe~aHllll no g)lISHKO-XHM:e~8CKllM CBOiiCTBaM 
oom0cTBa (EapnayJI, 1986) 

- Ha PH.Il:9 OTpaCJI8BHX KOHqiepe~ R conemaH:eil. 

KpoMS Toro, p0sy.m,TaTH, COCTa.Blil!mlle OCHOBY .ItRCC8PTaIOiR, 
o6~CI, Ha Hay,nmx: C8MRHapax B 

-~ MrY, no.It pyxoBO.ItCTBOM E.A. PoMaHoBcKoro, l977r 
- MAS, no.It pyKODO.ItCTBOM O.E. ([>npcoBa, 198lr 
- mm .AH CCCP, no,It PYKOBO,ItCTBOM r.H. Il8Tl)OBa, 1980r., 

l982r., 1986 r. 
- HI1M nM. M.B. KeJ.!,IUmla AH CCCP, no.It pyxono,ItcTBOM 

A.A. Cm.mpcxoro, 1984,1986 r. 
- JlI'Y RM. A.A. lztaHOBa, no.It pyKOBO,ItCTBOM r .B • .I{y6pOBCKO.-

ro, 1985 r. 
- H([>:aI{ .AH CCCP, no.it pyKOBO.ItCTBOM A.H. JlnxTepa, l985r. 
- ~H .AH CCCP, no.It PYKOBO.ItCTBOM B.E. PosanoBa, 1985 r. 
- ll>H .AH CCCP, no.It pyxoBo.itcTBOM A.A. Pyx~se, 1985r. 
- OHIDI (r • .I{y6Ha), no,It PYKODO,ItCTDOM E.II. Jlrll,ItKoBa, 1986r. 
- MI'Y (\PaKYJ.tbT9T BMK), no,It pyKODO,ItCTBOM A.A. CaMapcKoro, 

I986r. 
- BU .AH CCCP, no.It pyKOBO.ItCTBOM A.A. A6paMoBa, 1986r. 
- HI1M HM. M.B. KeJl',lUmla,.AH CCCP, no.It pyKODO,ItCTBOM 

K.H. Ea6eHKO, 1986r. 

P.AEO'IH ABTOPA, O!lYEJlliKOBAHHHE no TEME .lU1CCEPT.AWfil 

l. Po,!tHOHOB H • .u;. KOMIIJ19ItC II!)OrpaMM ,It.l!JI pac~8Ta C8~8Hllii ItBaH

TOBOM9X8H}fq8CKOro paccemms:: I{peII!)RHT Ji, 89. M.: illWaTeM. 
.AH CCCP, 1976. 61 C. 

2. Po;u;noHOB H • .u;. MeTO,It Bll,lt9JI9HHO! o6Jiacrn ,It.l!JI .ztBYMEIPHOit ItBaH-



;1 

iii 
I 

,;1 

,]j 

\ I, ,,. 

I 

'i 

'i 
:1 :;1 

I :/ ,, 
!'1 ,, 
:,f 

i 

32 
TOBOM8Xam!lI8CltO.il 3a,Ita1m pacceJmWI: IlpenpHH'l' .le 139. M.: 
HIIMaTeM. AH CCCP, 1975, 52 C. 

3. Ka.lmTimH H.H., Po.D;liOHOB H.,U. 'tJHCJIBlIHmi pac'llBT O.ItROMBpHOl"O 
• RBBH'l'OBOM8Xam!'i8Clt01"0 paccemnm//l[. BWIHCJl. llaTeM. H MaTeM. 
cpns. 1975. T.15. #2. C. 518-521. 

4. KaJmTKllH H.H., PO.D;liOHOB ll.,U. MeTO.D; MOHOTOHHOii @'HKI{llll B O,It
HOMepHOit KBa.HTOBOM8XaHH'i8CKO:ll 38,lta'le: IlpenplIBTI 34. M.: 
lillMaTeU. AH CCCP, 1976. 58 C. 

5. PO.D;liOHOB H.,U. MeTO.D; MOHOTOHHOit ~ B O.D;HOM8pH01! XBaHTO
BOM8Xam!'i8CKOtt Sa,Ita'ie C ltOMILlI8ltC!iliM II0'1'8HJJ;HaJIOM: Ilpenpmrr 
J& II5. M.: l111Ma'l'eJ4. AH CCCP, 1976. 2I C. 

6. Ka.lmTKllH H.H., Po.nnoHoB H.,U. Pacoomme sJ1e1CTponoB_B IIJIO'l' -
HOM BemecToo: IIpenpnIIT .li46. M.: filIMaT_eM. AH CCCP, 1976. 

4Q c. 
7. Po,ItBOHOB H.,U. Pac'ieT RBaHTOBOMeXaHn'iec1toro pacco.mmH MSTO -

.D;OM Bfm8Jl8HHO.il o6JlacTn//l[. BUtmCJI. 'MaT8M. ll MB.'1'8:U. cpns. 
1977. T.17. #2. C. 1494-1507. ' 

a. PO.D;liOHOB H.,Il., PO.D;liOHOBa H.II. 0 BOSMOOlltOC'l'lI npm.!0H8Bllit ItO
H8'1HOpa3HOCTHWC M8TO.D;OB B KBrul'l'OBOtt '1'80pnn paccemnuI: 
IIpenri:aHT Je 569. M.: liHCTHTYT KoOMH'i8CRHX HcCJI8,ItOBmmfi AH 
CCCP, I980. 46 C. 

9. Po,ItBOHOB H.,ll., Po.D;l!oHCma H .II. KoMIIJieitc nporpruw Ml'! pac'ieTa 
.D;li~pemma.m.Horo BHco1toaHepreTn'iec1toro paccamnm 1.<o1T.BeyJ1// 
TesncH .D;OitJia,ItOB YIIl BcecODSHOii ItOHg/. no cpns. 3J!8ltTp. ll 

aTOMH. CTOJIKHOBBHBit, I98I. JieHBHrpa.n. c. 66. 
IO. Kannmm A.IT., JieoHac B.E., Po,ItlloHoB H~.Il. CocTomme n nepc

ne1tTHBH RCIIOJn,30BrumJI J48T~.na paccesmruI 6HCTPWC :tlY'iltOB Ha 
MaJIH8 yr.Im ,Ir,lil! ll3Y'i8HllJl ItOPO'l'ItO,It8.ilCTBYit:ll!X M8ll:MOJI8'eyJmpHWC 
CBJ1//C6 • .ItORJia.D;OB YllI BcecOll3H01! ltOHq>. IIO cpns. M8R'l'P• n· 
aTO?.mlDC CTOJIKHOB8Hlltt, 198I. J!eHBHrpa,It. c. 55-62. 

II. Po.ItBOHOB H.,ll. MaTo.n sBOJlllinil! napaueTpa B O.ItROMepnoii sa.1.ta'la 
Ha c:ea:samme COCTOJ'llWI;: IIpenpHHT HIIMaTeM • .>i 23, 1982. 30C. 

12.Leonas V.B., Rodionov I.D.Effects of the initial molecu,. 

lar states in a high.,.energy scattering of molecular be.

ams//S_elected papers from the Thirteenth International 

Sympozium on Rarefied Gas Dynamics, held 1982 in Novosi.s 

birsk, USSR, New York: Plenum Press, !985. V .2. P. 717-, 

' 724. 
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rs.· Jieonac B.B., Po.nnonoB H • .n; •. CocTomme n nepcneitTllllH ncCJ1e

.noBamm RO,POT1t0.neficTBYJ)l!tli!X MBXMOJ18.ItyJ!HPHHX CllJl MBTO.D;OM 
~pemma.m,Horo paccaJmrul:. TaopeTR'i8Cltll8 060CHOBaI:Irul: M8-
TO,Ita BHCOit08H8PI'8TR'i8CROro pac~emmn:: IIpenpHHT ~ 698. M: 
HH-T KoCUII'i. l1CCJl8,It. AH CCCP, !9_82. 59 C. 

I4. JieoHac B.E., Po,ItBoHOB H.Jl. PesyJn,TaTII s1tcnepRMeHTa.JJI,Horo 
l! 'l'80p0Tll'<l8CROI'O onpe,neJlemuI ItOPOTKO,ne:!lcTBYJOO!llX IIOTe~a -
JlOB l.reDOJie.RyJmpHOro Bsamro.naitcTmm:· IIpanpl!HT }11 703.M. :HH-T 
Kom.m'I. HcCJ1e.1t. AH CCCP, I982. 57 C. 

I5. Po,v;noHOil H.Jl. Teoprur ajq)exTa KOJie6aTem.Hoit p8,IlyI'l! B pacca
mnm MO:rr.elcyl!. BllCOKHX a~eprmi: IIpenpl!HT .Ii! 189, M.: HIIMa.TeM. 
AH CCCP, 1982. 27 C.· 

I6. KaJmIDIB A.II., JieoHac B.E., Po.I(HOHOB H.,U. 06HapyxeHI1a 1toJ1e-
6aTS.m.HoA Pa,eyl'II l1,1lII BHCOK09H8PI'8Tll'i8CitoI'O pacceJIHIUI MOJ18-
.ItyJ1//JJ.oRJm]JJJ. AH CCCP, 1983. T. 268 N-2. C. 347-350. , 

17. Po.D;HOHOB H.,U. !CBaHTOBOM8X8.BlI"f8CROe OJmcrume ltOJle6aT8J.lI,HOtt 
,Pa.ItYN .B paccamnmMOJ18IcyJ1 BHCOKHX. 3Hep:ra:!l: IIpenpl!HT 1&7. 
M. : HllYaTeu. AH CCCP, 1983. 20 C. 

IS. Leonas V .B:., Rodionov I.D. High Energy Atom,,J,!olecµla Sea.,. 

ttering at Small .Angles//Comments on atomic and molecular 
physics, I983. V. XIV. NI82. P. I::17. 

19. J!efoom B.r., 0BcmtmlltOBa O.E., PO.ItHOHOB H • .IJ;. HCC-1Ie.ItOB8HH8 
YC'l'Oii"llIBOCTll WI8lt'l'p0HHHX lJY'IX()B M8TO.I(OM 3BOJIXJimn napa!!e'l' -
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