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OHUAH XAPAKTEPMCTHKA PAEOID 

AKTVMbHOCTn rrpo6JieMH. '0,IUIOH :iI3 o,CHOBHHX. aa,na'l COBpeMeHHOll qm-
3HKH ,:meMeHTapmnc 'laCT~ JIBM9TCJI. IIOCTpOeHne Teopnn CHJibHOro B3allMO,

,neiiCTBHJI, ·rnaBHHM, 9CJIH He e,JJ;HHCTB9!Il~IDi, rrpe'TeH,IleHTOM im POJin TaKOH 
- • • •, ~ • • • • I • ' , • • • -

TeopHH B. HaCTOJII!lee BpeMJI JIBM9TCJI IIOJI9BM TeopHJI -; IIBaHTOBM xpoMo..:, 
. . I. ,. - : , . . . 

~81.;HKa (KX,U). 0TKpHTli9 aC~TOTH'I?CKOH C~o6o,IUI B KX,U (n.IIoJillTUep, 

n.I'pocc n·~.BHJI'l9K), CBO~SHCR K TOMY, 'ITO SqJq)eKTHBHM KOHCTaHTa 

CM3H .irorapmpllH'IeCKH JM9HnillaeTCJI Ha Ma.JIHX paccToJIHHJIX, CTpeMJIC:& K 

HY)IIO B rrpe.nene 6ecKoHe'!Ho c5oJ!billllX rrepe,na'l' HMIIyJI:hca, · rrpirneno · K Boa-

. MOXHOCTll HCIIOJ!b30~aHHJI TeopHM B03Mya:teHirn ,JJ;M OITllCaHllJI.X9CTKllX 

·rrpoueccoB. 0,IUiaKO TeopHJI B03Mya:t9Hlill, JIBM!Ol!lMCJI OCHOBHw.l pac'leTHw.l 

M9TO,JJ;OM B. KBaHTOBOH TeOpHH II~M, H9rrpHM6HHMa B KX,U .. ,JJ;M BH'lllCJI9HllJI 

sipq)eKTOB, cimecTBeimo SaBUCJilllillC OT .JJ;UHaMllKH Ha 6o~IIIIDC paccTOJIHHJIX, -· 

r.ne S~KTHBHM KOHCTaHT~ B3allMO,JJ;9HCTBH.fI . J..,, . H~ JIBM9TCJI MaJIOH · 

B9JIH~Irnoi1. IIocKOJinKY aMIIJIHTY,JJ;bl qinsH'!ec.imx rrpoueccoB 3ffilHCJIT KaK OT· 
\ '"' . \ ' ' ' . ., ,, .! " 

~aMHKll Ma.JIHX,- TaK H 6oJ!billllX paCCTOJIHllH, TO_,JJ;M'YCIT9illHHX paC'l9TOB 

rro Teopnn B03MY1UeHHH Heo6xo.JJ;HMo paa,neJI.;Tn BKJia,IUI STllx o6JiacTei1: · 
. , . ' . . , I 

·. IlpH. TaKOM pa3,JJ;8JI9HIUI .'laCU aMIIJillTJ,IUI, Orrp8.JJ;8M9MM-;MMID/lll 'paCCTOJI-

' HHJIM~ (H BCJie,ncTBlle sToro rro.n.naromMcJI. pac<IeTy. no Teopnn' B03Mya:teHni1), 

OTqJaKTopnsoBHBaeTCJI OT BKJia,na 60JinillllX pacCTOJIHlli1 (A.B.EqipeMoB, · · 

A.B~PaJll(IIIKllH, n.IIOJIHTUep ll ,np. ,·A.MIOJIJiep) .J'lllTHBaeMoro qleH~M8HOJIO..;. 

rH'l9CKH, HarrpllMep, ,· rryTeM BBe.nemm BOJIHOBHX HJlli CTPYKTYIJ!IllX qJJHKi.ini1 . 

/aJlPOHOB, .·. , , . 
., · , TaKllM o6pasoM ,' rrpll llCCJie.JJ;OBaHllH rrpoueccoB c J'laCTlleM a.JJ;pOHOB 

C H9ll36eXHOCTbIO IIOJIBMIOTCJI B9Jill'lllHl1, Cya:t8CTB9HHO ,3aBHCJII!lll9 OT ,mr
HaMllKll Ha 60J!billllX paCCTORHllJIX - Macchi,·, illHPllHH pacna.n~B, BOJIHOBH8 . 

· qlJHKUllll ll T,,JJ;. 1 fuc ~eT Tpe6y~T JIBHOPO .aHMll3a S~KTOB,,-llrp~lllllX 

c.vmecTBeHHYJO poJin rrp!i qiopM}l!)oBa~HH CBJI3aHHHX cocTo~Hni1, T.e.- perne~ 

llllJI ,, rrpo6JieMH KOHwaitHMeHTa' B TOM llJill _, HHOM BM8. Il' PaMKax' :reopllll. ' . 

ll03,Mya:t8HHH. c,ne:;aTn STO. ,H8B03MOXHO;, 0,IUillM ll3 Hall60JI99 'Y~II9illHHX IIO,JJ;

XO,JJ;OB K llCCJ18,ll;OBaHHIO ~ll3HKll aJlPOHOB JIBJIJI8_TCJI MeTo.JJ; KBaHTOBo-xpoMo

,JJ;llHaMll'l8CKllX rrpaBHJI CJMM (A.M.BafiHillTefiH ;_ ·B.ll.3axapoB, ·M.Ajlln/IlMa.11) •. 
• ' '" • •• \: -. • ' : ' • • ,. ' • ''. • • ' -~ • " • ~ •• ( ' ➔ 

B HeM CO'I8TaIOTCJI TPa.llllUllOHHHa M9TO.n;H BH'lllCJI9HHJI acllMITTOTli'l8CKHX, 

3Ha~eHHH. 8MIIJillTJ,JJ; no '-T~OpHH B03Mya:t8Hlifi C. J'l~TOM crreun~ll~~CKHX ,JI,JIJI 
KX.U HerrepTyp6aTHB~S~KTOB. UeHTPMbHHM IIJHKTOMSToro no.n.xo.na 

JIBiiieTCJI yTBeplKJ(eHHe o TOM, 'ITO acHMIITOTH'leCKM cBo6o,na HapymaeTCJI; 

B rrepByro o'lepe,ni; B3anMo,neficTBHeMC HerrepTypdaTli.BHHMH qJJIJKTYauHJIMH 

·. BaKYJMHHX rroirefi, KOTopoe .rrpOJIBJIJI8T ce6JI eme B o6JiaCTH rrpllMeHHMOCTH. 

CTaH,IlapTHOH TeopllH B03Mya:t8Hlill (rrpH M~ .J..;l ) H, H·apaCTM CTeIIeH

HIDll o6pasoM; orpaHHmaeT pelKHM CJia6ofi CBJI3H. B M9TO.JJ;e KXJL·rrpaBHJI 
.- •. '· . '. . . . . 
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CYMM Trutoe B3a;mno.nei1cTBIIe Y'Il!TmiaercJI qieHoMeHoJiorII'l:ecKII, TIJTeM BBe..: 
,neHIIJI H8HJJI8BIDC BaKYYMffilX cpe,nttliX KBapKOBIDC,H rJIIOOHHIDC TIOJI8li 

(<oli?'t'IO>, <ol G-;;i 6-;alo> H T.,n.). ·· · .. . 
1 

.. •" . 

Me To.I( KJOJ. npaBIIJI CJMM B TOM Bli,ne. B KaKOM OH 6mr cqopMyJIRpO- ,' 
BaH aBTopru.iH; OCHOBIIBaJIC.fI Ha aHaJIH3e KoppeJIHTOpa ,nBJX JIOKaJII,HHX 
TOKOB ~ KBaHTOBhlMH .'Il'lCJiaMH HCCJie,nyeMoro aJ5POHa H npe,ntta3Ha'IairCH •. 
,nJIH Blf'IllCJieHH.fI CTaTli'I8CKliX xapaKTepHCTHK a,npOHOB (Macc,.mlipHH pac-· 
ria,noB). Trut, HanpHMep, 6b!JIH Bbl'IHCJieHbl Maccbl H mRpliHbl pacTia,no:s Me~ 

,30HOB .:..err , .P , u) , J/4':, 'Y/.c H T.,n. CJie.ey10JllliH, BTIOJIHe HCT8CTB8H.:.. 
Hblli mar ..;. I!pliM8H9HHe I!paBHJI; CJMM KJ0J. ,nJIH HCCJie,noBaHH.fI ,nliliaMli'I8CKliX 

a,n;pOHHillC xapaKTepllCTHK - qopMrpaKTOPOB, a TaIOKe cpaBH8Hli8 pe3yJThTa
TOB,TIOJIJ'l:8HHb!X MeTci,noM KJ0J. I!paBHJI CJMM H TiepTyp6aTHBHoro TIO,nxo,na·, 

' ' - \ , 

·O?HOBaHHoro Ha,TeOpHH B03MYJl18Hri. 

Uem, pa6om - o6o6memi'e MeTo,na 1KJOI. npaBHJI CJMM Ha CJI,V'Iail Tpex

TO'Ie'IHHX, KoppeJIJIIU1~mn,oc (JJJHKIUIB H pacnpocTJ)aHeHlie' MeTo,na, H3Ha'IaJII>Ho - . . . ' 

I!pHM8HIIBm~rocJI ,nJIH Bbl'IHCJI8HH.fI Mace, JI9TITOHHIDC illlipifH H .'T.TI. CTaTH'l:9-
. ~KHX xapaKTepHCTHR a,npoHOB Ha CJiyqail iHHaMli'I8CKHX xapaKT8PHCTHK _: 

qXJpM(paKTOpOB. . 

. HaytrnM HOBH3Ha pa6om. B ,nliCCeprar~rn pa3pa6oTaHa T8XHHKa pac-
,, .. _. 

- 'I9Ta H aHaJill3a TpeXTO'Ie'IHb!X 'KoppeJIHTOPOB .H COOTB8TCTBJIOil1liX liM 
cTieKTpam,HllX TIHOTHOCTeil KaK ·B HH3meM (6opHoBCKOM) npH6JIIDKeHHH, .TaK 
H Ha· JPOBH8. I!pOCT9liillliX CT8TI8HHb!X TIOI!paBOK. C TIOMO!I1l>IO pa3pa60TaHHOli 

·MeTo,nHKll ,TIOJij'l:8Hbl KJ0J. TipaBHJia . CJMM ,nJIH SJI8Kl1JOMarHliTHOPO qopM!paKTO.:. . 

pa TIHOHa Gr ( t) · B npoMelKJTO'!HOil o6JiaCTII riepe,naq liMITYJ.CI>ca H .,nJIH : 
qXJpMqiaKTopa Tiepe:x:o,na f* r- 'TI°~ . • . ' . . . . . . , . . . . . . . ! 

· · t'IccJie,noBaHa cTienIJipHKa .KJOJ. I!paBHJI CJMM .wm qopMtpaKTOpa TIHoHa :s · 
o6JiacTu Ma.JillX t , BWIBJieHa pom, ,noTioJIHHTeJII>HllX, TIO cpa.BHeHli!O c 
O6JiaCTI,IO j'M8pemrnx _t , 'IJI9HOB OTiepa.TOpHoro 'pa3JIOJ!t8HIIH H pa3pa6o
TaHa T8XHHKa liX Bbl'IliCJI8Hli.fI. 

Ha.' npHMepe HCCJI~,nOBaHH.fI np~u;ecca ; K' r-1t 0 
M8TO,nOM KJ0J. I!paBHJI 

CJMM ,. B. ,nliCC8pTanIJH y,naJIOCI, npoBeCTH cpaBHHT9JII,Hllli aHaJIH3 .imyx /. . 1 ., 

. _Hall60JI99 TIOTIJJIHpHllX B .KJOJ. TIO,nxO'AOB: 'M8TO,na KX,Il npaBHJI CY!'™ H rrepTyp-' 

6aTHBHoi1 KJOJ.. IloKa3rum, 'ITO coBMeCTHoe HCTIOJ!I,30Brume .miyx YIJO~Y-:-
. Tmc, MeTo,noB TIO3BoJIHeT TIOJIY'J:liTI> 'IliCJieHHble ou;eHKH ,nJIH HeKoTopmc MaT:
PII'!HllX·SJieMeHToB. 

Ha ocHoBe rmrore3bl o JioKam,Hoi1: KBapK-a,rq>oHHoi1: .nyaJII,HOCTH · · 

. BTI8pBb!8 B paMKax KJ0J. Bbl'IliCJI8Illi SJISKTPOMarHHTHble qopM!paKTOPbl HYKJIO-
HOB (npo-roHa :u Hei1:TPoHa) .·· &;:~t t) B npoMelltJTO'IHOH o6Jia_cTH · 
2 ::; t ~ I5 rsB2• ·. 

IlpaKTH'I9CKrui gemrocTI> pa6oTbl. Pa3pa6oTaHHWI B ,nliCCepTanIJH , 

TeXHIJKa pac'leTa :u airamrna TP8XTO'Ie'l:HHX· RoppeJI.ffnIJOHHllX WYHRIUIH :u 
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TIOJiyqeHHble Ha ee OCHOBe npe,ncKa3aHIIH·,nJIH SJI8KTPOMfil'HHTHb!X qopMqia.K-:

TOpOB F,.(t) , G-~M(t) ir ~;._'i".(d)l! o6JiacTH j'MepeHHIDC Tiepe,naq 
liMIIym,ca TIO3BOJI.fIIOT I!pO,nBHHJTI,C.fI. I!pll. HCCJie,noBaHHll SltcKJII03llBHllX npo..: 

Il;8CCOB ll3 o6JiaCTH aCliMIITOTH'I9CKHX Tiepe,naq llMTIJJII,Ca B SKCTI8PllM~HTaJII,-
1io, ,ll;OCTIDltllMYIO o6JiaCTI>~. CorJiaCHe TeopeTH'I8CKIDC Ilp8,ll;CKa3aHllf'H SKCTI8-
PllM9HTaJI!,IrnX ,naHHmc CBII.neTeJII,CTBJeT.B Tiom,3y KBaHTOBoi1.xpoMo.nHHaMU.:_ 
KH RaK pe~H-;ro np~T8H,n8HTa Ha p6JII> T90pllll CllJII>HllX B3aliMO,ll;8MCTBri. 

, • I •• • ·' ; ' -. , ' 

IloJiyqeHHble B ,nliCCepTanIJll pe3ym,TaTH·MOI'JT'6b!TI, HCTIOJII>3OBaHbl. 
, IIPll, ~c5pa6oTK9 SR~TiepliM8HTaJI!,HIDC ,naHHblX _TIO ynpyroMy .e-,r-_ Cli' H . 

i-N-e.-11-:-: paCC8JI?HIO, p~aRUliil e.re.--:-- e~e.-'TI"0 u e.-e:-:.- e.-.e.-'K~ 
Ilpe,nJiaraeMllli: rto.nxo.Ii 6y,neT TIOJI839H II RBJIJiercH ipaKTH'IecKu Iieo6-

. XO,nliMh!M np01~eJKJTO'l:Hb!M maroM I!pH paCIIpOCTpaHeHl'IH M8TO,ll;a KJ0J. I!paBllJI 
CJMM Ha npodeccbl, CB.fI3amrbl8 C 'I8THpexqaCTl'I~ Kopp8JI.fJ:UliOHHh!Mll 
WYHKUli.lIMH, TaKl'le;KaK YIJpyrHe TIIIoH-HYKJIOHHoe l'I HYKJIOH-HJKJioHHoe 
pacceHHIDI, a TaRJKe: 'rJiy6oKOH~YIJPyrRe Tipou;eccbl .. e.-N~ e0X. 

' . ,, I, , · r • • • • 

IIy:6JIH~aIU1'~~ · Ilo MaTepHaJIBM ,nHccep~anIJH oTiy6JIHKOBaHO. ? pa6oT ·.'.> · 

Arrpoclau;IIHpa60Tl1:·pe3yJII>TaTbl, IlQJiyqeHHble B·,ll;HccepT~ll,',ll;OKJia-

. ,ll;b!BaJIUCI> u o6cy,K,naJIUCI>. Ha ceMirnapax: Jia6opa:ropHII. TeopeTH'IecKoil WH-:. 
3HKH Ollilli. H llT8~, Ha ceccl'!HX OT,neJieHIIH H,nepHoii ipH3HKH AH CCCP . 
(1982-1984 r.r.). Eb!JIH I!p8,ll;CTaBJI8HU.Ha 2I-ii M8l!(,ll;,YH~pO,nHOli KOH~peH~ 
Ulill TI() ipH~llKe •. B~COKHX SHeprri (IIapIDK, I982, r:) • ' . 

'06~eM pa60TH~ · .IurccepTanII.fI COCTOllT iia ·~Be,ne~HJI~ 4 PJiaB OCHOB

HOro: T9ItcTa, 3aKJIIO'I8HII.fI H 4.:.x npriJiollteHUli. TeKCT .nnccepTau;uH 1'13JIO-
JK8H. Ha I08 CTpaHHIJ;ax, co,nep:KHT 22 p11cy1ma;··CTittC~K .Jil'!TepaTyp~ , 
BKJIIO'IaeT 84 iiruJMeHoBaIIIDI. · · · · ' ·· · · 

COJLEPJ!L\HllE PAEO'Ill 

.. , Bo BBe.neHIIl'I o6c.YJK,IJ;aeTcR aKTyam,HoCTI> BorrpocoB, paccMoTpeHHIDC .. 

B '.mr~cepTanIJH, • KpaTKO R3JiaramcJI. co.nepJKaHIIe pa6oiu II TioJiyqeHHble pe-:-

3JJII>TaTbl. IlpllBO,nUTCJI o63op JIIITepa~ypb!, liMeIOmeil: OT~omeHHeK pacCMOT-
peHm~/ B .nHccepTau;uu BorrpocaM. · · · • • ' ' · · 

. .. ' .. ' . ' 

,. '. B, r~aB~ I MeTO,n~M KX.II ~aBHJI ,CJMM Bbl'IliCJieH 3JI8KTpoMarHHTHllH, . 

ipopMcpaKTOp Tilloii'a ~ ( t) npu npoMeJKJTO'IHIDC nepe,naqax' I!MTIJJII>Ca 
o s -( t ~ 4 r:ii2 · . · . · · · · .: , .: 
· • i §I;Ha npHM~;~•~bl'IHCJieHIDI KOHCTaHT.bl pacTia.na ~-:f ~ .na~6 · 
RpaTKoe ll3JIOJl(eHl'le- MeTo,na I<X.Il npaBIIJI cyMM, a UMeHHO TOH . ero .qacTn, 

.KOTOPM ·Tipe.nna3HaqeHa·,nJIH Bbl'Il'ICJieHIIH xap~KTepucTHK a,npoHoB, cocToH~ 
llll'IX ·1'13 JierKmc 1rnapRoB 1,1. . H · d .. 06cy,K.Uaio;cH ,nBa cTiocoda ·Bbl6opa 

' . ._·,- ·1. '',. -, - . ; . . ' -, .. ,, 

. TiapaMeTpa . So '· xapaKT8PH3YIOlll8PO TIOJIOJl(8Hlle B!lCillllX, TIO cpaBH8HHIO 
., 
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C 9T, ·-, M930HOM,' pe30HaHCOB._ Ilepmru - CTrur,napT~ CITOC06, OCHOBa.H-

Hllli Ha ycJiomnr He3aBJ1CllMOCTU ROHCTaHTH f "ii· OT 6opeJieBcr<oro ITapa- · 
' :t . . .. . . . 

MeTJ)a .. /1 B TOii o6JiaCTl1, r.ue BRJia,ml CTapurnx CTeITeHHllJC ITOIIpaBOK 

( ,__, 1 / /')1
:.") l! Bh!ClllHX pe30Ha.HCOil B IIpaBl!JIO Cj'MM O.UHOBpeMeHHO 'Ma.JIH 

( ~ 30%). Bfopoii rrpe,uJiaraeMhlii B. ,lU!ccepTaIU!l! CIToco6 ocHOBa.H:- · 

Ha ·ycJIOBHl! MaRCID.7aJI1>HO 611cTporo BllXO,Ua' f,.. ( M.~) Ha CBOe acl!MIITOTI!,:> 
:t . '' :I. . .. 

tJ:ecKoe 3Ha-rnHl!e rrpw M - 00 • IIpe,ueJI M - 00 cooTBeTCTByeT rrepe.:,. / 
xo,uy R JIOKaJI1>Hoii RBapR-~oHHoii ~YaJII>!IOCTll, l! ITapru.i~Tp , • .50 B ·· 

::>TOM CJI_ytjae cooTBeTc~IiyeT ,MHrepBaJIY .uyam,1!0CTH, ITOCJie ycpe,ItHeHl!.fI. 
ITO ROTopoMy RBapROBM"ir a,npoHHM cITeRTpaJI1>Irne IIJIOTHOCTl! paBHH .npyr . , ' '. ' . . ', . . ' 

,upyry.-_ ·. . · ... ·' .. •·. .· .• · ... 
B §2 BIIBO.Ul!TCR rrpaBnJio· CJMM P,JIH ::>JieRTpoMarHMTHOro qxipMtpa.KTopa . 

mIOHa. Hcxo,ItHl:lM ~,YHRTOM aHaJil!3ll .fIBJIReTC.fI TpexTo'fe'<llfllH, RoppeJIJITOp .. 

,ItByx aKCl!aJil>Hb!X ,M O,UHO~O BeRTOpHor~_TOKOB. BWil!CJIR!OTC.fI BRJia,I(ll rrpoc-
~ .... ' -- ✓ • ' ' ' 

T_ell!IleH O.U!fOITeTJieBOll ,IU'!arpaMMll l! CTeITeHHllX ITOIIpaBOR, CB.fI3a.HHllX · C 

,RBapROBHM . ~ iji 'I'> 'l! · rmooHHh!M .( & G- > • ROH,IteHcaTru.iiI. · ,llJIR l!3BJie'fe- . 

./HllH UHqxipMaIUUIJ · o peaJI1>H~ qill3,M'feCRllX cocTORifl'.I.fIX HCITOJII,3yeTc.fI ,nBoli-

HO€ CITEJRTpaJII,HOe rrpe,UCTaBJI9Hl1'e l!. ,ItBOiiHoe rrpeo6pa30Ba.Hl!e EopeJIR ITO : / ... 
.. . . . 3. . . :t . • . . . 

rrepeMeHHh!M - P,. · ,u - P~ ( P1., .1. - l!MIIJJIMH, BXO,nlillll!e B Ill!OHHHe 
BepumHU) '. . IloJiyqeHHOe rrpaBl!JIO Cj'MM llMeeT mm:· 

. ', s. . ,s. 

f; F,.(~}= ~~-\J_s1. \J .s; Jne,T~~L;s,.,:P,)~f·l- .S~,_-5.tJ + <<· 
o 0 

. ' q ... 

·+ . <- ~$ G'r~ c;.;~ > +. 
U.'ll"f-\'-

:i. 0 g 'ii" J.$ < o/ "'>,. ·(r; . .£ ·_t_) . 
. · · 8 i M" · · ' · . :I. 3 J-\:t . , 

.. :.,.' 

~.ne 
• . •. . ",- . . ; : . . L 

·nePT' . ·. 1 g · r·(J ).:I. t ·(d )~1 ~ ·· .• ·· · --J (.s~,~;.,t),=·~t.t _Jt i-.3 dt. jl(tLi-~.t+_-t)~-~.s~~,tL.i 

! 

! ... B §3 o6cy,K,ItaeTCJI ITOJIY'f8HH0El npa.Bl!JIO Cj'MM 'n orrpe,ueJIReTC,l 3Ha-

'f0Hl!e ITapaMeTpa, ,so • Haii,ue~aJI. BeJill'!IDia .So~ Cl, 7 r::iB2 COBrra,uaeT 

co 3Ha'feHl!eM ITapaMeTpa .So• 'ITOJIY'f9HHllM B §I rrpu a.HaJIH3e ~oppeJIR-
..... ' ' ' .. ' .· ' ' 

Topa ,ItByx. aRCl!aJil>Hb!X TOROB, 'ITO · CBl!,It9T9JII,CTByeT O CaMOCOrJiaCOBa.H...:_ .. 
HOCTli HCITOJII,3JeMoro MeTo,ua. B rrpe,ueire JIORam.Hoil RBapK-a,upoHHoii 
MaJil>HOCTll .ItJIR qiopMtpa.KTopa rrl!oHa rroJiyqeH~ BhlpaJKeHlle · 

E_ · ( t ) ;_ t,: r ~ J l 
<Jr . • ¼'if jJr l. ( / +i-/s~o//~t) ~✓,. J" . 

• 
4 

,'t,. 

·i 

~ld \ .:_': \,_,, 
,,'! >-! 

. i l ' .· t' 

,/ 

I . 
. .,I 

i 
I 

,.,1l 

l 
I ,;· 

l 

IloJiyqeHHHe TeopeTl!'feCRl!e npe.ncRa3a.Hll.fI. rrpl! ROHe'!HoM M '- ( . M ~ == 
= I ,8T~B2) ll IIpl! M2

-+ _o<> " cornacyioTC.fI MeJ!t.ItY co6oli ll 3KCITepllMeH:. 

TaJI:&HUMl! .UaHHb!Mll c To'IHocTiro He xYJKe IO% B o6JiacTl! o, 6 ~ t ~ 4 rsB2 , 
'ITO 'cBl!,It9T8Jl1,CTByeT O B03MOiKHOCTli ITepejco.na R JIOR8.-7Il>HOii RBapK".'"a,upo~:.. 

HOH ,ItyaJII>HOCTll. 

J3 I'JiaBe IT . MeTO.U KX,ll rrpaBl!JI CJMM IIpllMSH.fI9TC.fI ,UJIR BH'IHCJI9Hll.fi 

sJieKTpoMarHHTHoro 'qxipMQiaRTopa. · ITl!oHa ~-( t} B o6JiacTl! MaJillX riepe
,uaq HMITyJI1>ca o .:f t · !!: · o, 6 rsB2• 

. i §I o6Cy,K,ItaIOTC.fI CXO,UCTBO H OTJil!'!He IIpaBl!JI CYMM ,UJIR F.,. (t.) 
-~ -o6JiaCTH MaJIHX ''(0 £; r ~ 0,6 fsB2 ) ll I1l)OMeJ!tJTO'IHIDC (0,6 ~ t ~ 
~ 4 fsB2) rrepe,natI HMJiyJii:.ca.- IlpOll3BO,lUITC.fI. oirepaTOpHOe· pa3JIOlK8HIW 

,UJI.fi :r-oppeJI.fIUl!~HHOli qJJHRU¥Jf:, /~IT {j-;(,,n Ji<:.) j;(o)Jl•)B Hecl!MMeTpll'f-< 
HOM Rl!HeMaTl!'feCKOM cJiyqae .. J P1. I~ IP} l >> t H Bll.fICH.fieTC.fI poJII, .uoIToJI-
HllTeJII>HllX; ITO cpaBHeH~O C· rrpoMelKy-TO'fHOii 06Jia.CT1>10,ITepe,uaq ' . 

t . . . ' . . . . . 
I P1.1 /,.._:,I P..i t ...,., t BRJia,ItOB. ·• _ .. , 

B §2 n'§3 rrpllBe,UeH M9TO.U Bl:l'fllCJieHIIJI ,UOITOJIHllT8JII,HllX BRJia,ltOB R 

. rrpocTefuueii (6opHOBCRoli) ,ItllarpaMMe n _BRJia,noB; CB.fI3a.Hltmc co cTerreH-
1 

. . . . . 2. . ' . , . - . ' 
Hill/lH ITOIIpaBRaMl! ,-.:, <( .:Y 'I'>. • B o6o14X. CJ1~3.HX sa,uaqa' CBO,ItllTC.fI K Bll.:. 

'f.l'ICJI9HIDO-KoppeJIRTOPOB .ItB~ JIOKaJII,HllX ~ITepaTOPOB. HeRO~Opll~ ll3ROp
p9JI.fITOPOB,, TaR !ia3IIBaeMlie . KOHTaRTHlle 'fJieHH,. HaxO,IJ;ITC.fI C ITOMO!JU,IO 
Y.PaBHeHHii .ItBIDK~HH.fI I> ·;s (,: ""'-!.) = i ~ (x- '-!.) , .UJIR ocTaJil>HllX KoppeJIR

iopoB B!IllO,IJ;ITM rrpa.Bl!Jia 'cYMM _ ll_ odpadaTIIBaIO~C.fI · cTa.gnap;IWM 96pa30M: · 

. B §4 IIOJIY'f9Hl1 ttp~HJia CJMM .ItJIR ~ ( t) IIpll O ~ t ~ 0, 6 I'aB2 , 
rrpoBe,IteH me IT0,upo6Hllli a.HaJIH3_H rrpe'ACKa3a.Ho TeopeTl!'feCROeIToBe,UeHl!e 
3Jl9RTpoMarHHTHOro qxipMtpa.KTOpa ITl!OHa B 06JiaCTll MaJIHX rrepe,D;a'f llMITJJII>-

1 ca. BH'!HCJieH TaKllte SJieKTPOMa.rHllTHHH Pa.lUIYC ITl!OHaV < r,,. t >. = 'o. 66 ±. 
± 0,03 I™. · · .· · •· 

B rJI~e III Ha rrpl!Mepe rrpou;ecca ,Y,: t"-: err O • rrpo~e~eH cpaBIDITeJI1>_: 
Hllli a.HaJIH3,M8TO,Ua KX,ll IIpaBllJI Cj'MM lI nepTyp6aTHBHOii lGCU~OCHOBaHHOii 
Ha· qia.KT~pH3aD;Hll BRJia,IJ;OB 60JI1>llll!X H MaJlliX paccTo~. · 

' B §I ll3 a.HaJil!38. KOppeJIRTOpa aRC~aJil>HOro l! ,m3yx B8KTOPH1lX TO-. . . . .. , ' '. 1 
ROB Haii;D;eHO IIpaBllJIO CJMM .ItJIR qiopi$,Kropa F,.. r•-:r.o (Q ) 

.s. . .. ·.· i . 's' 
. i JT J. i j. -o/11~ l x. (i.- x) Q, 

fv. , · ( Q )· = - -- ·· :i cl<> L, . j J x. · i 3 
1 l-'!i0 9f .t-ir · ·· · 

0 
, 0 [x..(i.- x)o 1- Q ] 

. .. . . , ... - t . 

"jf~.l~:&&>( ! .· 'f) ,, {,'f'fr_
3•(~..:(-¥4'>( ii_ ·_1g.)1 + . -- - - -t- ------ - + -~ 

g . MtQ3.. · Q: . . · i.1d .. ·· ' . M\<i _Q ..• 

3HatreHl!e ITapaMe~pa ·,s0 · ·:: 0, 7 fsB2 , orrp~,IteJieHHoe ~3 rrpaBl!Jia. Cj'MM, 
COBITa,uaeT C pe3JJII,TaTaMH I'JiaBH r. · B npe,urroJIOlK~Hl!H, JIORaJil>_ •·. HOH, KBapR- ' 

, . - ' . - ., ' ' 

5 .,,.. 
'! 

I 



/·, 

I' 

'~~f!HO~ )zyaJII,HO~TJlj' IqJIIB8.II IlOBe.n;em!.lI F,•r•-,r• ( q:t). 'npn MaJillX Q.l. 
xoporno.cornacyeTC.lI c·npe.n;cRa38.HMMH Mo.n;eJll! BeRTopaoii .n;oMHHa.HTHoc:rn, 
a F1• 1._,..(o)= - ff/:_ · coBna.n;aeT c ·pe3ym,TaTOM, noJIJtISHHHM H3 -8.HaJll!- · 

CJiT'Ji" • . • / . 
3a· ¥s - 8.HOMaJIHH. . · · . · , 

B. §2 npoBe.rr_eHo cpaBHeHH9 peayJinTaTOB BWIBC~eHH.lI cpopM<_paRTOpa 

F,•r•-'lr: (Qi) _ MeTo.n;oM KX.U npaBHJI cF n cTrumapTmn,rn· MeTo.n;aMH mp-' 
Typ6aTHBHOii KX.U •. · B acHMITTOTH'I9CROii ( Q - 00 ) o6JiaCTH pe3yJinTaTH 

. .n;Byx IlO,IOCO,ll;OB IlOJIHOCTn!O _COBila,ll;aIOT. CpaBH9HH9 pe3JJThTEiTOB B 'npe:n-. 
-aCHMilTOTli'I9CROii.o6JiaCTli IT03BOJIHJIO onpe,n;eJIHTn '!HCJI9HH09 3Ha'IeH~e 
MaTpli'!Horo SJI9M9HTa , .. 

·<011/vG"~ & Ul'IT 0 > = ·~i. }'!f·P.,_ X 
0 , .AG° , · • 

:_ . ' ... · .. 2.' . 

x ~ o, :, f:'.} B .... 
KpoMe Toro, npn. 8.HaJIH3e npou;ecca , ¥~ K"- "lf

0 Mero.n;oM KX.U npaBHJI 

CJMM qiopM<paKTOp . Fi•,._·,.. (.p.i) 6HJI BH'IHCJI9H eme ~~H~ cnoco6oM: 
C IlOMomn10· oneparopHoro pa3JIOJK9HM npOH3Be.n;eHHe .n;Byx SJI9RTpoMarHHT-, 
HHX TOROB CBo.nnnocn R JIORaID,HHM oneparopaM li BH'IHCJIRJIHCn.RoppeJlff~. 

~ S • • r • • \ '., 

TOPH_STHX onepaTopoB C ~CliaJinHHM TOROM, T.e. 3a,n;atJa CBO;uiJiaCn R 
.. BH'IHCJI9Hli!O .n;BJXTO'I9'fHHX, RoppeJIJITOpOB. . . . ·. .. . , 

· :'B rJia:13e IY. B paMK~ rl!nore3H o JIOKaJinHc>ii ,RBapR-aIWOHHofi .n;yMn-

. HOCTH BH'IHCJIJIIO_TC.!I _sJieRT~?MarHHTHHe qiopMi_paRTopu· ~YRJIO~?B ·G;:~)1
( t) -· 

npn ,2 ~ +' ~ · I5 -rsB • . . · ._ · < . · •·- · 
.B §I'll .§2 paccMaTpHBaeTCR B03MQiKHOCTn HCTIOJTh30B8.HI!.lI JIOKaJ!nHOH. 

,n;yaJinuocrii: .ztmi IiaxoJK.n;eHI!JI qiopMi_paRropoB ·G;.,, (fl n o6ciYJK,IJ;aercJI 
CM3n MeiK.n,v JIORaJinHoii.RIJapR~a.npoHHOii ,ll;yaJinHbCTn!O n'BnioM M.!IrRoii · 1 

BOJIH~Boii ipymnum ~YRJioHa. . . · , · ·· ·. · · · · · 

B §3 BH'IlrnmieTCJI .n;BOHH8.II crreRTPa.7ThH8.II: ~JIOTHOCT~, onpe,n;eJIJieM8.II 
KOppeJIJITopoM1 sJieRrpoMarHI!THoro n_ '.imyx cnnHopHHX · (c KB8.HTOBHMH · 
'!HCnaMH 'Hy-MOHOB) TOKOB. IlOJIJtI9HLI TeopeTH'I9CRHe BHpaJKe~mi ,ll;JIJI SJieK'.rpo-
M~H~'I'.Hi:.x qJOJ)Mqla!{TOpOB H,YRJIOJIOB . , ~ , •.- .So , , , • • 

~M!.&:U)+.t G:·u).=, ;,.:~~+s\~-S~t~\J:S/~ (i; ·:.r.· . 
l J,/ . 0 , J\. 

;~~+~eJ ( ~· ~ ·~ ) r .-1 :i e,.~ e,,A.. ·.t (. _· rs)'- . 
.. ---- - 'i+ - -t-

' ·11,- · r .. ...-. _r: .. · 
.: ·.so • . .So 

G-:(t) ·= e\~i.· t ci . .s1 tJ~.i.. 
· (lii) J)., J J "· 

, '- , , \ 0 ,_. 0 ·, 
. '• ' . ' .· .2. ... 

r.ne .'6 = .Si+ ~.t~ t ., . r -=- fcs~- ~ .Si,_:!,;, · . );" == 
' ' ' ' f.. ~ 

t····.G'.2.···s 

¼ (1.- 'i) (:.+ ~ ), 
.. 3 so 

i ,_ (.t ....-)~ 

.UJIJI 3HatreHIDI napa11erpa ,so . ~ 2 :3 raB2 IIpOl!3BO,n;HTC.fI '!HCJI9HHa:; 06-' 
•. . ,: I • i . ' ', ; - - - .. , I 
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' . 
pa60TKa pe3ym,raTOB .H npllBO.J];f!TC.lI TeopeTH'I9CRl!9 npe.n;cRa38.Hll.lI ,n;JIJI 

&;,11 (t) . 

,. B 3aRJIIO'I9Hlill cqiopMyJIUpOBaHH OCHOBHiie. pe3ym,TaTH, ,IIOJIJtI9HHH9 
· B .nncceprau;nn. 

~, rip~JIOlK9IDIIIX A ll B Ha npHMepe PoPM<,paRTOpa nm:iHa BH-qJfCJIJIIOTCfl 
CTeireHHHe IIOnpaBRH, CM3aHHHe C. I'JIIOOHHHM H. RBapROBb!M ROH.n;9HCaTOM . 
cooTBeTCTBeHHo.' IlpHBO.nHTC.lI pJI.n; • qiopMYJI, · noJie3HHX npn BH'IHCJieHHH · cre
rreHHHX IIOilpaBOR B paMRax MeTo.na KX,U npaBHJI CJMM. B npllJIOlK9Hllll B 

; npnBe.n;eHH npaBUJia. CJMM .nmi 'HeROTOPHX ,ll;BJXTO'I9'IHHX ROppeJIJITOpOB, , , 
, rroRBJIJIIOmHXC.lI ·npn rura.,rn3e F,.,._,.~. ( Q:t) •. B npHJIOJKeHHH · r npe.n:miraeTCJI 
·MeTo.n BWIBCJI9Hll.fl ,ll;BOliHOli CIIeRTPaJinHOH IIJIOTHOCTH B9plllllHHOH qJJHRil;lill 
Ha npHMepe . . & :,f\ ( t) • . . . . . . . . . . 

0CHOBHH9 P93YJinTaTH. no,nyqeHHH9 B )UICCeprruwn: 
" . ' - ' . .' ,. ·i 

. L· Mero.n KX,U. npaBHJI CJMM pacnpOCTPa.HeH Ha ynpyrne qiopMi_paRTopu 
· ,, a,iq,oHoB, Tpe6Ylllllle a.HaJmsa TpexTotie'lHIDC -Ropp8JIJlll;ROHHmc ~. 

, 2. 1lu~c.7IeHH rrepime .'IJieHH onepa.TOpHoro pa3JIOlK9HIDI ll npcJBe.neH 

ElHaJIH3 ~~ ioppeJ!!ITopa 'J7..,J ( P., P.t) ~yx aRCHaJin~ u o.n;Horo B~RTop
Horo ToRa _B cHMMeTpH'!Hoii RHHeMaTHRe' · I P,.t I ~ I P,.1 I ,.._, I ( P1 -: Pi ) I , · 
'ITO Il03BOJIIIJIO paCC'IUTaT:& 'Mer6.noM KX.U'•npa.BHJI Cj'MM rro:se.ne_HHe SJI9RTpo-,. 

. ' . . ' ' . . \ 
MarHUTHor9 qiopMipaR2opa !IHOHa B o6JiaCTll JM9P9HHHX nepe.n;a'I ,llMil,YJThCa . 
0,6 1: ·t< 4 ·rsB ( t :""'. (P,- Pa.)"). . ' •. ·, · . . · 

30' CqiopMyJIBpOB8.Ha rnrroTe3a JIORaJinHOll RBapR-a.npOHHOii .n;yaJinHOC
. Tl! .1~Jii{rpeXTO'I9'IHHX ROpIJ9JIJIIU!OHHHX (l)YHRUUii ll Ha npHMepe, pac~eTa 

qiopM(llaRTopa IlllOHa c.n;eJia.Ha IlOIIHTRa ee. o6oCHOBamtir B_ PaMRax -MElTO,I(a 
KX,U npaBHJI CJ/MM. , . .. . .,• 

4. IIpoBe.n;eH 8.HaJll!3 oriepaTOpHoro pa.3JIOJ!teHM ,n;JIJI TIJ9XTO'I9'!H0ll 
RoppeJI.lIIJ;I!OHHOii ipyHRIJ;Hll 1j:.,J ( P,.. Pa_ ) . B ·HeCHMMeTpll'IHOll IlliHSMaTHRe 

. I (P/· P.t) l.2. -<:<.. / P1t I ,.._, / P.i." I · • PacctJHTa.Ho noBe.n;eHHe qiopMipa.Kropa nnoHa · 
B o6JiacTH Ma.mnc nepe,n;a'I O ~ · t 1£= . _' O, 6 rsB2 •• BH'!HCJieH · cpe.n;HeRBa.n;
P~TH'IHHii sJieKTPOMarHUTHHii pa.nnyc nnoHa {.::::I"~>' ; 0 ,66 ± 0 ,03 ·4M ' 
(STOT pe3yJinTaT' xoporno cor,nacyeTC.fI C SKcnepmieHTaJ!nHHM 3Ha'IemreM.) 

·. lIORa3aHO' 'ITO B norpamflmoii. TO'IK9 t ··,.,; 0 ,6 rsB2 pe3y.in;raTH pacYieTa 
F.;. (t ) ' OCHOBBHHHe Ha ITC ,llJllI .n;Byx rumeMaTmt, corJiaCYIOTCH .n;pyr C

,iwyroM H c sRcnepHMeHTmHHMH · .n;amnri.m B · npe,n;eJiax · T!)e6yeMoii To'!Hoc- · · 
TH"" IO - 20%. . : •' . ' . . . . . , · . . , 

5. Ha· IIpm.lepe :npou;ecca y,. ¥ • - 'TT' 0 npoBe.n;eH cp~Hll'.T~J.II,Hilli aHa
Jm3 . .ItByx Ha.R6o,nee nonyMpm B KBBHTOBo:ii xpoMO.n;mIBMmte MeTo.n;~B: uero-

\, ,n;a IOOl · npaBM · CJMM H uepTyp6aTl'tIBHOH KX.U~ _cp93ym,raTl:l 8HaJll!3a noRa3H-
. BaIOT, 'ITO 3TH M9TO,ItEl xopomo corJiaCyIOTCJI H ,ll;OlIOJIWilOT .Iij)yr .n;pyra. . 
B acm.mTOTH'I9CROii o6JiaCTH pe3yJII,TaTH .n;Byx no.mco.noB npaRTHqecRH . 

. COBila,ll;aIOT • · 
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6. Hru:i,neHa ,n:BOiiHaJI CII8KTpam,HaJI IIJIOTHOCTI, ~ KOppe_.IDITOpa ~yx 
TpeXR.BapKOBb!X H sJieKTpoMarHHTHoro TOR.OB. Ha ocHoBe.rHIIOTe3ll o Jio-· 
Ka.JioHoii·KBapK-a,npoHHoii ,n;yam,HoCTH BllTIBCJiemi sJieKTpoMarHHTHlle qopM-. . . - . . . 2 ·, ' 

.cpaKTOpll HYKJIOHOB (rrpOTOHa H HeiiTpOHa)-rrpH' 2 .:E: t :::: · 15 rsB • ,06Ha;.. 
py,KeHo, 11To pacqeT no JioKam,Hoii ~~oHOCTH B o6JiaCTH t ,.._, 4 ~ 15 rsB2 

,n;aeT ,JJ;JLl! OTHOIII8HH.fI. G! / G: . :3HaqeHiie; ( .:..2), 6JIH3K08 K SKCIIep~eH..: • 
TaJII,HO Ha6mo,n;aeMOMY H. OTJIHqaromeecJI OT 3HaqeHHJI (~/2), ):(HKTyeMoro 
1:MaCI11Ta6HllM 3aKOHOM":. G:co/ G; (t} ~· G:(o) / G; (O). - . 

. . I . , . . 
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