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/ ,OEil!AH XAPAKTEPl1C'l'l1KA PAEOTU 

,· 
AKTY8JILHOCTI,. B nocne.i,;Hee A8CHTH118TH~ HS· p~.i,;e KpynHeitm~x YCKOPH·- .. 

T6118it MHP8 ·, 61,1mr no11yqeH1,1 ny'lKH p611HTHBHCTCKilX HASP (BnepB!,18 B Jly6He) 

H Hcc11e.i,;o:esHH HAPO..;.H.llep111,1e :easH110.i,;eacTBHH npH aHeprHHX nopHAK8He

CK011LKHX raB HS 'HyKnoH. B peaynLTST& ilaKon·neH 06wHpJ-i1,1J;t, sKcnep~eH~ 

TS1II,Hl,IK ll8T6pHS11 ,iOJDKH~ T80p8THll6CKHil 8H8JIH8 KO'l'Oporo B llOC118AH88 

BP8Ma 6i118 He · llpOB8)J;8~ HS-88 H8p88BHTOCTH
0 

T60pHH STHX · peBKUHlt. Iloa
TOMY sa.i,;aqa COSASHHfl T60p6TH'l6CKOrO rio.i,;xo.i,;a, cnocoouoro onHCBTL B88H:... 

1,10.i,;eltcTBHH: cocTBBHNX CHCT8M npH :ewcoKHX sHeprHax HBJIH8TCll · BeCLMB 'aK-
Tyan1,Hoit. . • . . . . . 

HaH6cine~ C6pl>88HO-'i npeT6HA8HTKOlt HB. po111, T~OpHH H,IU)O-H.l(8pHHX 

. p88KUH!t .itB11fl8TCfl aitKOH81ILH8H TeopHH rnay6epa-CHT6HKO, ll6PBOHS118JlLHO 

. p88BHT8H, ~ IlpHM6H6HHH K. OilHCBHHIO 8,llpOH-fl.ll_EIPHOro' p8CC6flHHll. 

Ee o6o6uteHHe Ha cnyqaJ;t H.npo-a.nepHoro pacceaHHH He npe.ncTBB11.1teT· · 

npHHUHllHBJll>HOH cnolltHOCTH H OblJIO npe.nnpHHHTO B 1968 ro.ny (B.~pBHKO). ·· 

, ·o.ziHaKo': B T6'16HH6 ,llJIHT611LHOro BpeMeHH T60,P8TH'18CKH 8H8JlH8Hpo:ea

JIOCI, TOJll>KO ynpyroe p8CC8HHH8.118rKHX M6p. B llOCJI8,llHH8 ro.i,;1,1 011aro,11a

pfl ycHnHHM (l}HSHKOB CTpBH cou1,1a11HCTHqecKoro co.npYJ:BCTBB (l1.B.AH.npeeB; . 

..A.B.TapacoB, A.C.IlaK, B.B.YJtHHCKHit, q.uspaH) 61,1na paspa60T8H8 TeopHH . 

B88HllO].leilcTBHii Tllllt8JlliX fi.ll6P (AB,811,lll,I - OPTH'16CK08 npH611Hllt8HH8), 0,llHB

KO TeopHH'BaBHMOAellcT:eHit nerKHX HABP c nerKHMH HllH cpeAHMMH Bee eute 

. ,.'· OCT88TCH H6AOCT8TOqH~ pa~p860T8HH0.0. AKTYBJILHOCTI, ee Jl88BHTHll o6ycno-
" , - I - . , , • '. _, 

B118H8.H8 TOJILKO, H606XOAHMOCTI,I) HHTepnpeTSUHH.sKcnepHM8HT811LHl,IX ABHHNX 

no fl~})O~ll,ll8pHlill B88HllOA8ilCTBHllll,: HO H HB,1181:AOit' HB OilHC8HH6 a,11poH.:.. 
' ' ' • ' • • - • ' ' ••• ' - - ·•, < • • • -

BAPOHHwx BSBHMOAeiicTBH.a~ Oc5Hapy1:eHHe AliifJPBKUHOHHoa·.cTpyKTyp1,1 pp -pac-:. 

,CeHHHH.IlPH f's ;,, 23,6 I'aB H HHTepnpeTSUHH ee :a pa11Kax cocTBBHoit KBBI>-· 

Ko:soit iloAenH .i,;a11T ocHOBBHHe · nonaraT1,, tiTo aAKOHBJILHlii no,11xo.i,;, ·cooiBeT

CTBYllutHM 06paao11110,llHqiHUHpoBaHHli~, 6yAeT noneaHliM .i,;nH aHanHaa B3BHIIO".'"• 

• .11.dCTBHI 3JI8K8HT8PHliX. qaCTHllo 

·Uen1,11·HacToa111ea pao~Tw· HBnHeTcH: 

.:. Coa.i,;a.HH8 aq$!KTHBHO~O ll8T81lBTHqecKoro. annapaTa. ,llllfl, pacqeT8 ceqe-. . \ , . .•.· 

HHll ynpyroro H KBB3Hynpyroro pacceHHHH cocTaB111,1x cH'cTeM npH BliCOKHX 

sHeprHHX B pSMKBX sltKOH8JlI,HOro IlOAXOA8, . . , · 

, ~ TeopeTH'i8CKHit 8H8rul3 BOSMOJtHOro npOHBJl8HHH COCTSBHOlii crpyKTYPH 

. B88HllO)teitCTBYMJDtHX '.o6b8KTO:S B ynpyro~ pacceflHKH. . : . , . . . . . 

. . - P81118HH8 H8KOTOPliX 'oTKPlilTHX BonpoCOB abOH81ll>HOll 'TeOpHH B38HMO-

, A6ICTBHll C~CTSBHHX CHCT~ll. . . . . , . . . . 

~~ .. :.--1~--... ,,.,,. 

1 ·,r",, .. ,,,,_,~_/'"'":; I. 
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HayqHa1UlQBl,l3H8 
, '(, 

. C03AaH 3q;ql8KTl,lBHUtl annapaT AJIH pacqeTa ceqeHHl1.ynpyroro l,l KBa

a.iynpyroro paccem1mr JierR~X HABP JierKHM.! l,l .CPBAHlllll,l~_ C ero OOMOl!lLD B 

paMKax cocTaBHOti KBapKOBOH MOABJIH B.l!POHOB' IDITepnpeTl,lpCiBaHlil "ABHHlie no 

ynpyroMy 'lip -pacceHHlllO npll P~.:::: 200 raB/c' H IlOK838Ha B03MOJKHOCTI, 

npoaBJiemrn npnMecH iuecTHKBBPKOBotl KO.HipnrypauHH B 
0

BOJIHOBotl ipyHKUHH 

AeilTpOHa B ynpyro14 pd -pacceaH.HH. Paccqwraiiu_ !ceqeHHH. peaKUHl1 . ' 

dd 4dcl, o<o! ➔ olot, dd-\c!'i<"",· o(o( ➔ o< X,. d d ➔ X / o{o( ~ X ; npeACTBBJlHIO- .·· 

l!lHe ueHHOCTb AJIH aKcnepl,lMBHTOB, ocyl!lecTBJJeHHlilx llJJH nJJaHHpyeMux B · 
UEPHe. ·- . ! . •. . . . . . . ' . . .. · ·.• 

Paapai5cfraii ~eTOA yqeTa KOppeJIHUHH .UBHTpa, Mace Ii pac~eTax ce1-1e~Hl1 

ynpyroro - r,i KB83Hynpyroro pacceHHl1fl C yqeTOM peJIHTl1Bl,lCTCltl1X a~eKTOB. 
., ' .. ·· . "\ . . -· ,. ; . . 

Hayqttaa· 11nµaKT11qec1taa geHHOCTL 

· A11rop11TM!il pacqeToB, Paapa6oTaHHue 1B § 2. I, 2. 2 H 2. 3, MOllCHO llC-
. ' ' ' - ' / . 

riOJJI,30B8TI, B TeopeT11qecKl1X' 11CCJ18AOB8Hl1HX ynpyroro 11 KB8Sllynpy1~oro 

pacc8HliHl1 JIBrKHX HABP JIGrKHMH H CPBAHHMH 1 a T8Kllt8 njJH BUQHCJJemrn 

11Mny~LCHUX ·cneKTPOB jl8CC811B88MUX CliCTElM, ; . 

- ITOMl1MO TP8A11U110HHOro_npl1Jlo~eHHH T80Pl1H MHOrOKPBTHOro pacCBHHl,lH.K 

HAPO-HAe.pH01ty pacceaHHIO, nonyqeHHue peayn1,TaTu · MOJKHO .11cnon1,aoBaT1, np1,1 • 

paccM0TpeH11ll npoueccoB aApOH-BAPOHHlilx B38HMOAeilcTBHl1 B pairnax KBapKo·

BOl1 MOABJIH, cornaCHO KOTOpol1 BAPOHU TPBKTyDTCH. KSK'HA8PHO-IlOA06Hlil8 . 
cHcTe~u THna ABl1Tpc>Ha '~ TPHTOHa. - · · · · 

' ·rronyqeHHue B AHccepTau11~ attaJIHTHqecKHe BupaJKeHHir, on11cuBaIOIJll1B•'~a..:, 
... . . . • . • . . . . • . • .• ... . . . I 

. P8KTep11CTliKl1 HAPO-HABPHUX B3811MOABl1CTBl1.i1, YA06HU AJIH Blil'll1CJl8Hl11! Ha - · 
. 3B;'d, . . .. 

.Bee peaynuaTu:nPHMBHHMU TBKJKe npH yqeTe peJJHTHB11cTCKHx aq;ipeitTOB 
CTaJIKHBaD~.ixca·. ~11CTeM. . i • . • . . ' . 

' • ' f 

CetieHHH paSJIHQHUX npoueccoB, IlPBACTaBJJBHHUe B A11CcepTaunn,, Heo6- / 

XOAlrlMU AJIH. o6pa60TKl,l SKCriepHM8HT8JII,HUX ABHHlilX, 

• H~ 381l\HTy B.UJ!BH~8DTCH: 

r: MeTOA llUtIHcJieHHH ~Hq;qiepeHUH~JJLHux ceqett11l1 peaKunn ynpyroro 

paccea~HH · nerK11x HAep · J1er1rnMH i cpe.zittm.rn HApaMH. · .. · 

2~ MeTo.1{ BuiiHcJieHHH ceqettnl! KBaany~pyroro pacceaH~H. 

3~ . Me TOA yiieTa KOppeJIHUlrll1 UBHTpa MSCC E, P~1IHTHBH30BaHHOM 3tlKOH8JII,,-
. . ' ' ' , _, 

HOM IlOAXOAB. 

.4. YcTaHOBJIBHHe orpaHH'IBHHH Ha B6JJl1q1mY npm,,eCH lll8CTHKBapKOBOl1 
• J •. ,.., • , ' - ~. • ' • '' • • ., • ' > '. • ., - '. • - • ".. : • '. 

KOHqmrypaunn B BOJIHOBOH ipyHKUHHAel1TpOHa, l,l YK838HHe K11HeMaTHQ8CKOH_ 
o6JJacTH Bos,.;oXHoro ea npott:ilJleH~ri~ · · . · · . . .· 

- f' .' . - ~ ·. ' , ',. ' • ~ "·:' :: '; : : :" . ; . ' -:. -.. 

. x)IloA pearotirnii. , dd ➔ d )_(., Hanpmrnp, noHHJ.iaeTcn· pacl!lenneHHe ,neitTpoHa 6es 
POEABHHH_HOBlilX qacTHU • 
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5. YK838HH8 BalKHOCTH HCU01IL30B8HHHXOpOmHX napaMeTpH38UHi1 npOq>l1-

'1IH qiyHKUHH ynpyroro'Nt(- pacceHHHH npH aHeprHax ISR Ha· npHMepe Blil

t1Hc11eilna )tHqxllepeHuiam:.ROI'Q. C8tl8HHH. ynpyroro d 4_;. l,j. olol - pacceHH 111! ~ 
· · 6~o+ .' ,.d,ot · · 'd . ·· d , 

. . 6. PeayJJLTBTU Blil':IHCJIBHHH ceqeHnA d,l ,· Oc,(..i , .· 6'c1,1 , 6o!c( , 

s-clf-\:.~·~ 6ctot➔,o1x, id~➔ ~;.,s~cl ➔~. · 

.• Anpo6au11ri pa60Tli.' 'Pa60TH,. noJJciiimime .B OCHOBY AHCC8pTBUHH, A0KJia

iuB81IHCL 'Ha aayqHJilX 'ceMHHapax Jla6opaTOpHR. H~epHblX 
0

Il})06JleM ll,Jla6opaT?

pm1 T~opeTll-qeciol! q>HsHirn',o<n,eAniieHH·oro HHCTHTyTa HAepttux HccJie,noBaHiitt. 
·.' ',., ',1 :. ' - ' - .·· -· . ·1' .. . ·, : 

Ily6JIHKaQHl1. 0CHOBH!il8 ·peayJJLT8Tlil A11CC8pT8UHH ony6JIHOBaHU B 'qeTU_; 

- pex _HBYQHUX pa60T~x.. . . . , 

- CTpyKTypa 1-1 06'.&BM JlHCC8pT8UHH~ -JlHccepTaUHH COCTOHT HS BB8A8Hl1H 1 ; 

Tpex rJiaB, aa.KJIIOQeHHH H ·npHJIOJKeHHH~, 06!,ei. ·A11i:cepTauH11. cocTBBJIHeT · 

II9 cTpaHHU MamHHOnncHoro TeKcTa, BKJIIOQaH. I? pHcynRoH 11 pnHcOK · n11Tepa-

Typu ;is ?? H811MBHOB8Hmi~ · - · · 

.. (' \ \--, 

•• ,' " ' _!, 

· .. ,B nepBotlrJiaBe· paccMaTpHBaDTCH OCHOBH!ile COOTHOWeHHH TeOpHH r11ay6e-

CO}lEP!AHl1E PAEOTl:l,. 
• •, ~. < ,;, • 'C -f .->-' I 

pa H M6TO,l\hl yqeTa 
1

KOpp,e1IHUHl1 UBHTpa iiacc npH Blil~·n-cJieHIU'I cetieHHil HeKO-

'• . TOPlilX rii,o~eCCOB H IlPlt\ ,yqeTe J)ElJIHTllBHCTCKl1X. 3qJqJ8KTOB. . 

\ . B § I. I 11peACT8BJl8Hli 061111m :lllipalli8Hl1H AJJH aMITJIHTYA ynpyl'oro a.ztpOH-

,iAepHoro H · HAPO:_H.ztepH
1

oro p~c-centt11A. Tamite· npe.zicTa~iiettu liupa:atett.ali AJIR • 

ce11eiiHit KB83Hynpyrn npoueccOB,. noJJttO'ro ceqeHHH, C6Q8HHH ynpyroro pac-
l • . . - '. ,,,. • l ' ' -· • - ', .·' - .,, < :':, 

, CBHHHH l,l T;A. IlORa3aHO I qTo npH BUtIHCJIBHH_HX 3THX B81I11tll1H MOJ:l!O .llOCTl,lqI, 
> • 7' • ' • .-, ',. - • '. • •• ' • ' - •• ' , • • ' 

cyl!leCTB8HHOro, ynpom,ettHH, _ecJIH HCKJll)t{HTL. KOppeJI~UHH ueHTpa Mace .• ?_ 

. . }30. BTop'o»naparpaqie nepBOa rJiaBU IIpO,l,l3B8,1!8H. ytleT KOJJP6~HUl4i•.ueHTpa 

11i1cc np~ ,JiactieTe ceqeHID! ynpyroro H KBasHynpyroro_ pacceaHHH. ·· · . 1 , . 

> B npH6mr11:eHHH raycco:sa _ pac:npe.zteneirnH HyKJIOHOB B fl.ztpax l,lCCJJe'AOBa

·110, BJ111irnH·e Kopi:;eJianHII ueHTpa ·iiacc Ha BeJJnql,jHy ceqeHHR paccentt-11fl BApo:.. '. 

H~B n,npai.ii, npocy11MHPOB8HHoro no BCeB03MOllHUII. COCTOHHHHM B086yitAei11iH . 

HAp'a :c 'no11om,1,11 ycJIOBHH IlOJIHOTli. IIOK838HO' tlTO B 'BTHX, npid~HlK8HHHX ROP.;. 
.- . ,_ . . ,·: . . . . .. ' ' ·. .· ',, 

. peJIHUHff UBHTpa M8CC' HYRJIOHOB HAP8-MHlll8HH H8 CKa3Wl8IOTCSI Ha B8Jll1tlHHe_ ·. 

. CyMM8PHOro (ynpyroe. IlJlllC RBaa11ynpyroe) .~e~·eH·H·H a~poH:..HABPHOro .pa~ceH

HHR. 3TOT peayr.LTaT Jieno: 060Cim,aeTCH_ )tJlfl c11ytian flAPO..:Hitepttoro pa<i'cea'-
' ' '· -·-1_:;,· ,• • ' - : ,' 

HHH~.", .. _ . · : . ,_. , . . . . 
1 

, , .• , , , .. ' 

·: . B § 1. 3 nepBoa. rJJ8Blil paapa6aTiiBaeTCH 118T0,1l' ytieTa ROppeJJHUHH··ueHT

pa ~ace ,B, peJIHTHBH80BBHHOM "no.ztX0,118. '13 :aTOM CJJyqae llOJIHOBlie q>yHKUHH' 

cHcTewu aaAaIOTca Bo.nnoBoa qiy~RuHea cicHOBHoro cocT~HHHfl (4-Mepnoro-rap:-
. . . ' ' ' . 

IIOHHtl8CKOrO OCt;_l4JI1IHTOpa B peJIHTHBHCTCKH l,lHBapHa.HTHO_M_ BHAB ·' '.' 

-✓ 

.I 
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·'\1/'c:-~: ~ • ~----- · P .. )'·- = (2.?.~"). "'·-\e'i'"-[sf-_ 2._"A __ C~i tt)]_·.. h> 
J. ~1,':>2.)'''J:'N•1J_ - - . 2.nt>,.· · . · _,, .. - ,,:~ 

r.ne · - U.r,t : c_ Pr,,./ Y'f'I .;_ · .'!8T!'lP8XM8PHIDt mmyJII,C t m - '."" wacca t 'o.n-

ll8KO Clr!CT8M8 OTcqeTa, B-KOTopoll_npoH3BO}).HTCff paccMOTpeHHe, :Bh161r!p86TCff 

T8Klr!M 06pa30M' qT06hl nepe,naqa lr!Mnyu,ca 61,:na 'nepneH}).lrlKYJlffPH8 OCH. ~ 
B T8KOti Clr!C:L'8M~ IlOCJl8. lrlHT8rp1r1poBaHKff -~o BJ)8M6HHhlM H r KOOPJilrlH8T8lil , ' 

IlPlrlXO}).lr!TC~. ycpe,nHffTJ, npo~zm, one pa TOp~ no rayccO:Bhllil pacnp8}).6JI
0

6HlrlffJ, . 

He1r1aoTpontthlM B X Y -· nnocKocT1r1,. nocKOJ11>Ky pacnpe}).eJieH1r1ff KOHCTHTY8HTOB 

no X H Y OC!W. '1r1a::-aaJ>8JlffTHBHCT~KOro CIIJ!lOl!llrlB8H~ff CT8JIKHBaIO!lllrlXCff o6i~ 
e~TOB OTJlli'la!OTCJI lJ.pyr. OT lI,py~a. Rcnon1,ayff 06ine1r1a:eecTHhlti M8TO.l( HCKJin-:, 

qettlrlff ROppeJiffUlrlll U8HTpa uacc C IlOMOlll1>JO HHTerpaJ11>Horo Ilp8}).CTaBJI6HHff ... 

8" -cpy111tu1r11t;.Boatt1r1Ka101111r1ll 1r1a , . yCJio:e1r1ff: · • · · · · 
A. I , 

. .L 11/ A:~ 0 ~ > (2) 
i•1 - . . 

, H8Jl8r861!0rO Ha KOOp}).1!.H8Thl HYKJIOHOB, llOJiyqeHI.t BhlP8llt6Hlrlff }).Jiff q>8KTOpa; 

. _Koppe~HUKll ueHrp~ Mace '\ K(q) pe~.. . ' ' . 

. . B § L4 nep:aolt rixaBhl ni)JjyqeHO ffBH06. Jl!,ip 8ll8Hlrl8 }).Jiff xapaKT6Pl'ICTHqe- r.' 

, CK~ cpyHKUHll HH~J110av.:aimx npoueccoii h A ➔ h X c yqeToM :itoppeJiaui-ii! · 

U8HTpa _Mace H}).pa MlrllU6HH B npe}).OOJ!OlK6HlrlH O TOM,. '-qTO OCHOBHOe COCTOHH1r18 

H}).pa .MHlll6Hlrl Olllr1Chl~86TCH BOJIHOBOll q>yHKnHeil OCHO:BHOro COCTOHHHff rapMO;.;. 

i • HH'll8CJ{OrO OCUMJIHTOpa; 38:BHCH1!18ll OT OTHOCHT8JII,Hhl:X ~OOP}).ffl!ST HyKJIOHO:B 

ff}).pa~ a' KOH8'1lH08 COCTOffHHe HAPS OllHCUB88TCH CHCT6MO!I llJIOCKHX :BOJIH. 

· Ilpe,nnoJJaraa ~epeJiffTHB1r1cTcKy10 cBff31> uex.ny aHeprv.elt H HMnyn1,co~ -~yI<JIO- · 

HOB OT,ll8tIH, ABOtiHoe ile!MJepettuHaJII,H08 ceqeH!rl8 npouecca hA'➔ hX (npo- . 

nopu1r1011aJILH06 BepOHTHOCTl1 06iiapyi1r1TI,. ~a CT HUY,- pacce~HHYll Ha H.ll8PHOlt , ' 

MHW~HH B, 8Jl6M,8HT8 T8Jl8CHOro yrJia_ A .a.. C noTepell SHepr,rn.A £ _ ) M_OllC:.. 

HO :BhlpaaH~I, nocpe}).CT:BOM H81{0TOpoll xapaKT8PHCTHiiecKOi! <l>YHKUHlrl. 

. • ;llaJiee, 'ecJilrl BM6~TO COBOKynHOCTlrl I<OOp}).m!aT·HyKJio~oB H;tpa MlrlW6HH }).0 

Ir! nocJie pac~6HHHH B~eCTH ia'noJiypa3HOCTlrl ii noiycyMMhl; TO Bupa:a:eHlr!R . 

. ']tJiff X8p8KT8PH~Tlr!qecKOit ~Y~I<Ulr!H CHJU,H(). ynp_o111a8TCH~ Ilepe~01lff OT . I<OOp}).H-' ' : 

HST HK06H I< ,ll8I<8PTO:BhlM K00p.ztHH8T8M H 'lr!CllOJII,SYff l.leTO}). 14CR'JIJO'q8Hlrll1' KOp

peJIRUilll 'ueHTpa Mace, lrl3JIOlK8HHiilt :e § I.2, noJiyq~eM }).J!H ·xap8KT8PHCTH1J8-

CKOll"<t>yHKUlrllrl npocToe waTeuantte_cKoe Bblpa11teH1r1e.·: · · - , ,- - · 

.. TOlll!O T8I< 'lite 140lltHO nOJiy'lllrlTI, ffBH1:i1e' 8B8JllrlTRitecKBe :Bhlp8llt8HHH }).Jiff xa~ . 

P8KTep1r1cu1-qecinric q>yHKUHi 'npouecco:a . C y11a<:TH8M. JtByx iuiep 1 . ecill4 DJIOT

HOCTI, -_ pacnpe}).eJieHHH HyKJIOHOB B 060lrlX H}).pax · annpo:it~inrnpo:aaTI, ~rayccoB-
CI<HMlrl q>yHKUHHMH. _- -- / ' . . . ' , ' , ·. . 

, •- Bo. BTOpolt l'Jl8B6 'paapa60T8Hhl M8TOAU BhltllrlCJl8HHll C8'1l8HHlt ynpyroro H, 

KB88Hynpyroro pacceimHll JI8rKlrlX !1}).6p. AllnJIHTy,Aa ynpyroro pacceHHZH . ' . 
' ! • •, .' ' • . . -, 
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-~ 

j • 
·-1 
1 
1: 
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) 
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I 
1.· 

; I 

r,·-

)-! ., . I 

i'.J,_., ~·. 
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. :!· 

·1 
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·'1?~-
j1 

:.1~) . 

H}).8p C M8CCOBblMH 'lllrlCJiaMH . A H. B ' COOT:B8TCTB6HHO' B q>OpM8JIH,8M8 

rJiay<5epa HMeeT, B1r1~: - . . · , _ : · :·_-~:.., ··_ -·• 

f.~(C\). = K,.(q),Ke,(,)('\\:A~:fs~ \ ~d1"~ e~~;
8
[i -: . 

~ D ri (\- ,'l!(l~s\ +~j))]\'l"s~A:). ' , (3) 

~-=1 )='\ , . . '. ' , 

Ra' {3) 'lllrl}).HO, tJTO aMilJl~TY.ll8, ynpyro:ro ;}).pO-HlJ,epHOro pacceaHHH }).88TCH 

' cyy'iioll. 2AS - 1 ttJI6HOB ~ ,npe}).CT8BJIRIOlll14X aMilJIHTYlJ.hl nepepacceHHHll p83Jllrl'll.:., 

HOil KJ)8THOCTH~ Cpe,l(H 8THX tineHO:e }).OBQJII,HO" LIHOro ''.no,1106ttux, :noaTOMY pe-
' C. -' ~ • -. • • • • '· • I " -_ ' . ' • ' .. 

aJILHO ai.inJI1r1Ty,11a· onpe,11e11aeTcR i.ieHl'>WlrlM qncJioM -qJieHOB. IloaToMy np11Be,11e- '. 

mm' no.1106m,1x B :Pll}).6 }).Jiff 8MllJIH:L'YlJ.hl pacce'HHlrlfl, (3) 3H8'1llr!T6JII,HO. ynpo~aeT. 

anaJ11r1a CTPYI<TYPhl R Bhl;rncJieHHe a1,1nJIHTYlJ.hl pacceaHHH. Bw1HcJ1en1r1e cy!lleCT-
. , . ' .. ·. . ' 

. :B8HHO' OTJiliqHhlX ,1JJl6HQB PRlJ.OB conpHll(8HO c· TPYlJ.HOCTRMH, I<OTOpue 3Haq1r1-

T8JILHO Jier-qe npeo,110JieT1,; ecn1r1 npe.nno110~11-r1,, ttTO · BOJIHOBhle cpyHKU~H , 

cTa~KHBa10m1r1xca cHcTe1i1 npelI,cTaBJIHJOT BOJIHo:eue <I>YH,I<URH ociioBHOr_o _cocToa

HlrlH rapMOH1r1qecJ<oro OCUlrlJIJiffTOpa',._a T8I<l[8 HCilOJI1,30B8TI, napaMe:L'pnaauKIO 

- , npOq>lrlJIR <l>YHKUmI i ';f( e) ynpyroio, 'N N; 7"PBC'C8Hlrn~ CJie}).yK>~ero Bliia: -.< . 
. . , , )((~).= 'g(o)e-:-~~ - ',, . ,_, ., '. ' .-. (4) 

'" I ·, ' • - , t• • 

. B $TOM np1r16J1Hllt8Hllll 061l1H~ 'llJl6H rnay6epOBC~oro PH}).8 onpe}).8Jlli:L'Cff. 

cJie}).yllll!lrlM HHTerpaJioM: · 
1 

, '. · : ' - , · ·, 

N ~ exp{- xTQX- 2Ef \-\TX - s c2. 4 LC\€} dnx ~-~g = .. ' 

:· ~n--t--1 , ·{ q~I o"~+Q \ j . - . 
-=- N -- eXf - - , (5) ,. 

\Oe-l-W\ - · _ _ 4 1 De~W \ , , _ · 

r}).U Q ;.;;._.(n,co) - CHMM8Tp11,mafi M8TPH~a, X > H' - _· n -wepH!i8 B6I<Top1,1, 

·c,:.. CK8JIHP, N - ,HOJ)MHPO~oqtthlti MHDlltlrlT6111>, a- ~TPYKTYPhl 1,1aTp1r1u Q· 
1r1·'W. :onpe,11eiiaim:a KOllJ<peTHhl~ 'npou~ccciM pacceamii.: , •· -_ ,_ ..•. -_ :. 

. IJpouecch! pacceHHll!I y,1106HQ £apa'KT8plrl30BaTI,' .III:18rpaw1,1a~1r1. J{m1rpa'1.11,1a'. 

pacceHHHR: 'npelI,CT8BJlHJ01ll8H 'I<aK~ll-Jllrl60 'IJl8H' PH}).8 (3)' CTPOHTC!l CJie,llyJO-
,, ' '•. J '. ' ',• ' • ' ' • - •• • < • • • • , ' • , • ~ • ' - • ' \ ' 

llllrlM 06paao1,1. . · _ _ , _- . _ __ _ ______ . 

· '· .Kallt}).OMy nyKJIOHY H}).pa A- cooT:eeTcTByer _BepTHI<8JI:&Haa ·JilrlHHR/'11yK'..: 

JIOHaM H}).pa B- rop1r130HTaJII,Hhl6' a B381r!MO}).e'ttcTBlrl8 , 1 i-,~ HYKJ!OllS ff]].p8 B . 
\{j . .:.HyMiro-110!.i H,lij)8 A 'IlJ;8]).CTaBJiff8TCR Totiitett,· .Jl6l!\8ll(6i! Ha n_epeceqe·-::: 

/1mH COOT:B8TCTBYD~lrlX JllrlHKit. . . _ , _ • . •- ____ -· .. , ... ·- , . . 

., • . Bee :iioaMOllHhle -}).1r1arpa1,11,1hl MOJEHo' paccuoTpeT1> _ KBR no,11}).iarpar.i1.1h! · HeKo';' · 

' TOPOR o6~eti )llrl8rpaMMl,l' (T.e.' no,11rpacp'~ ti8KOTOporo 06111ero rpacpa). :MH ,-
CJiyq~ff B= 2. 11 npoHaBmHoro A· i 06111aa ,111r1arpauua _ RueeT· BH}).: · .' • 

tt ·~\-t--t-. '. .. :+-t·-,",. _. . . ' 
•.. +...,._ · •.•.. ··++,'·:· ~_:, 

_______ n __ : _ _,_, · ~ • < ' __ · -'- n
3 

, ,/ 



Bee .,lll'l8'rpaMMbl, npe.n;cTallJJHIOuilrn p88JJl,ll1Hble llJICHbl p'n,n;a (3), nonyqa10T

Cil npH paaJJlltiHblX 8~8llCHliRX' Tpex llllCCJI Oi, n2.<, n3' ' ·, YJtOB~CTllOp~-

lllllHX ycnoBmo: · · · • • : . ·· . · · · · ,, ·· 

a'£. n{~·n/+ ,1;~ ~A:· .;C6> 

B1,16op .KOHKjJCTHOl1. ,lJ;llarpaMMl:i noSBOJIHCT onpe.n;eJJHTJ, · MaTpllUJ:i Q:' 'liW 

KOTOpue B 06JllCM cJJy'qae llMCIOT CJIC.l\YlllilYJJ (}JJO~yIO CTpy11Typy: 

. . T ex; '. .. · . · .· Q \-\ ··._.•· 

, Q-=- c)(T o) j . . w.-=- C\-f~ c) ·: (?) 
., ' 

• • '. •, • •>I 

'. ~, ~ . I 
I 

f 

1 
'. Me'fl(,n;y Ma1pm1,el1 o< · H o6Il\el1 .nHarpaMol1 paccemi11n cyll\eCTByeT o,zwosHall

Haii',bBns1,: foql(e ,n;1rnrpa1,i1.1H, ttaxo.n;HU1e~cn Ha nepecelleH1111 t;,. ·11 rop11aoH-

.. T8Jl!,HOlf: H . j :.. if BepT11KaJ11>HOl1 JIHHllli COO~BCTCTBY8T 8Jl8M8HT (Xi..)= ,;. Cl • \ . 

IlycT1,1M' yaJiaM ,n;1,1arpa1.1_Mu cooTBeTcTllYJOT sneMeHTU, paBH1,1e Hymo. CTPYKTYPa 

,,lJ;llarOH8Jl!,!l!,!)C. rnTpHJ.( T II .. D. Tana 88llllCllT OT KOHK[JCTHOro Bll,lJ;a ,l{lla- ' 

rpai.!M. HanpllMCp, 8JJ8MCHT M8TjJIIIJ,ll T, ti.i. paBeH ~tv\O.. ' r,n;e n -
llllC]IO llC8X T0 1ieK, HaXO~flil\ltlXCfl: Ha· ... \.. _;, 11· rop1180HTaJ11>HOl1 Jllt!Hllll ,n;11arpaM

,k!,!; TOIJHO .. TaKIIM JKe. o6pasoM ·aneMeHT ,1{11arottan1,non. MaTpHD,H · D · ·llMeeT 

BIi){: . , 

,.du= d_+ ~tt.·, (8) . 

r,n;e yt. ' - llllC]IO• BC8JC ,T0ll8K, HaX,0,l{flll\llJCCfl Ha B8i-:TIIKaJJl>nOJ1 JIIIHHltl p;i,ia;. '. 

rpaM11u; .· · ~1 ·, ·' • ·."' · . · • .· , 

,:' 3.l{CC!, "t ;' d - OCll,r!JIJIHTOpnue ;na·J.aMeTpl,I :BOJIHOBOil WYHKU~~' fl'APa'. A II 

s· ·., -·< .. ; ,- . , . '. - -~. _ _,_:·-·~ .. ··• ··. ··,-·· ·:,' , -.-· ·_ .•-."_ • ... ;- . :: ..... _'; :·'. 

CYIJlCCTByeT T8KJK6 npocTafl CBfl8:b M8l!!..l{Y oc5meil ,l{llarpaL'.MOl1 H KOMl10H8H-

T8MH_ n ;,.Mepnoro ·BeKTOJ;a ,H . · · · 
. TaK1-11.a'oop~so·u.~ ecJ1R HaBe~TeH. BH.l{. i110rpa~i.i~, · To noc;poeH~e 11aTp11u 
; • ' ' ' • ' • • '. : ' ', •• • • • • •• - ". ': ·~ • , " ' • • ' ' • • \ - I._ • \ , ' '< ' ' 

He npe.l{CT8BJlfleT Tpy.l{HOCTH. BllllHCJl8Hld8 1K8 ,lJ;8T8j;llHli8HTOB 3TIIX MaTpllu B 

cnyqae · OOJil>WHx ~Hean · A 11, \?> ·. oqeil:o rpci11oaiKo~· DAHaKo 'Ma.Tp~u Q ll 

w . Bcer,l{a '11oilitio llj.)8,l{CTaBRT:b ]l :aliie 'i1po11sBe,nt:iHJ.lfl .,n~yx KB881dTpeyron

Hl,IX, MaTp11u. ~cnoJ11>8y'n 6JJOllHY~CTJJYRTypy' (?); iia'np'in~ep, ]iJJH MaTpllll,U 'Q 
. HM88M. 

· .. Q~c:;~)=(~Jb)(~T;) . (9) 

I 

\ 
1\' 
" :1 
'.),. 

·I 

I • 
' ~\ 

, 
. :'. ti ' ' ' • 1 . 

I - 8,l(IIHltlllH8fl M8TjJHIJ,8 ; ·. .. . ' 

.l{JIH H8XOJIC,lJ;8HHfl H8H3B8CTimx Ono ROB .;r' • H. Yi. RM88M CHCT8MI,(• M8TpHll- .. 

. ' ,'~ . 

! . '.~ ,HUX ypaBH8HHJ1: . 
. . .. . , ·• ·._ .. I: . .. 

·.{o<. =. Tl' .· ' . , 
. O;_ o<"t "'"~ oy· 

6 

. ·'· . ' 

" . 

. I 
. I 

I 
\} 

0TCll,lJ;8 ·,n;eieplr!HH8HT MaTpHIJ,l,I ,Q palleH 
•, . . ' . . ··: . ' ' ' . ' .. , ··i. 

· De+Q:. (t+nio.)-··(-l+n~o.)(J+'l"~)····.{ch 'le°') De.\-Y ~ · · .· (IO) 
.', • \ .'" S '" < •-' • a s" ,• • 

lls OOCJl8,l(H:ero ]l~~a~eHHfl. llH,lJ;~O I qTo ,l{Jlfl, ~blllRCneHHH De-\-Q Heo OXO,l{IIMO 

Hail.TH TOJJl>KO )18TepMHH8HT_i.iaTp11u1,1 ,Y : I' nopn,llOK KOTopoii paBeH ttaHMenI>-:

meuy HS· llHceJJ A • H B .. TOllHO TSKHM lite o6pasoM .MOl!!.HO ynpocTHT:b ·Bu-

tillcJieHHe' i1teTep1✓.1t1HaHTa MaTPHUH W ~ • •. 
· ;J(aJJee' paCCM8TPHBaeTCfl npoue.nypa npJBeAeHHfl no;zioOnux B·•Pfl,1{8~(3) C 

noMOil\l>IO 06U1eil ,,n;Harpau1rn paccenHHH. B cnyqae .z11,1arpa11Mu paccenH11n · c ., , 

; ri1, \12. , ... J nt · BepTHKBJll,Hl,IMH ,JIHHllHMll HS llcex 'A .. · - :iiepTTliK8Jl:b-, 
. . . . .. C n +1'1•·,·+ n· 
, , ·HblX JIHHHl1 ',MOJltHO oOpaso.BaT:b ,1{8HHYll KOHKP8THYll )IHarpaMMY · A 1 

, ·, · • 

CIIOC008MH. KpoMe TOro ;• ecnH YllllT!lBaTI> nepeCT8HOBKH BHyTpH ·K8JK,l{_Oil 

• ; ,rpynnu . 11t, · TO 06U1zil. KOM6llHaTop~ui 1toscM>11u11ettT: 1t1MeeT Bit!){ 

. . c:1+n_1.+:·'~h;_ (fl-t+n2.+·:•+ni) 
. . . n I. II\ I ... n· \ (II) 

. . 1. 112. . . L •. 
. ' - 1· 

' 

T8KHM o6pa80M, ·np1t1Be,l{eH~e. no,n;oc5Hb!X cpe,n;~ ll1i6HOB, j.:fl,1{8 · (3) C. no.:. .. , 

· • MOUl:bll oc5~el1 ,lJ;RarpaMMl,I pacceHHHfl JICI'KO · pewaeTCfl, 11 ,l{Jlfl 8MilJIHTY,l{l,l ynpy-

roro paCCCflH~fl IlOJJyqaeTCfl M8T8M8THll8CKH: KOMilaRi'H08 Bl,l,PalK.8Hit18 • . 

· • · B § 2.1 npllBe,neH1,1,npllMepu ]l1,1q11cneHT/ifl a1111Ji1t1TyA1,1: yni:,y~oro pacceHHllfl 

.l{JJfl·. cnyqan. B = '2, 3 ·np11 DJ-OHsBon:ottoM A • . ,. , / · 
• • • > • : ' ,' •• 

.. B § ,2.2 llTOpoi'i rJJBBll paCCMOTpeH llOnpoc Bl,lllHCJJ81lllfl C8ll8Hlt!H .. nj.Oll,6C-

ca A+:B~ A+ X '· -IlpH 'BllllHCJJeHHH TaK11x celletrntl TJl~.l{IIU.HOHHllM HBJJHeT_cn 

1,1cnon:oa0Ba~lle ycJJOBHfl noJJHOT!l c11cTeMu X . B ·aTOJ.: npe,l{Ilono'fl(e111111 00m1-1~· · 

.llJien rnay6ep0Bc1mro pn.l{a. Tana onl1c1,1BaeTcH·, HHTerpaJJOM, (5) • 

·_MaTpHll,ll, Q _It! 'vJ llM81JT :TBKYll .lite CBfl8:b·C 06U1eil.')lHarpirn11ol1 paccen-:

Hllfl, KaK, H .B CJJyllae ynt,yroro. paCC8flH,Hfl, nosTOMY np11Be,1{8HH8 no.noc5111,1x' 

TaRl!!.e .nerKo pewaeTCfl~ , , 

:: }I.JJH BUllHCJICHHfl C8ll8Hltlil HCXO)IH!,!C '·i:mpaieirnn ,cuaqaJJa · ia'TerpHpyllTCfl: 

no K00p)IIIHBT8J.! iiyKnOHOB fl,n;pa A . C ltlCilOJl:b80B8HlleM ,;eopeuu O narnHa~:o

HOM :HHTerpHJ)OBaHRlr1 MHOrouepH1,1x rayccOBl,IX ipYIJKD,Ril .' IloTOM' B!lllltlCJlfllOTCH · 

1pyp1,e-06pasu nonyqe11ttux .Jl1,1paze»mt. CelleHRe ·lite. onpe.l{eJJHeTcn ycpe,l{tteHll-

, 81LKB8,llpaTa MO:,JYJIII ll0CJJ8,llHHX IlO IlJIOTHOCTlr1 pacnpe,1{8Jl6HHfl HyKJIOHOB H,l{-' 

pa. Bi ·' B § 2; 2 npRll8,IlCHll llPIDl8pbl BilllHCJl8HLUI ceqeHHH; peaKD,HH . 

A+& ➔ A+X npll B;2,:3,I! npollaBoniHoM A. · 

-TaKIIM o6pa80M, B § 2.2 noJJyqeHO OJ;OCTOe 1,1aTeMaTHl18CK08 Bl,lp8lK8HHe 

,llJlfl
0 ceq~Hllfl Ilj.OD,ecca A+ B ➔ A+ X ·~ ' . 
. B § 2. 3 BTOpolt rJiaB!l 'p8CCM0Tp8~0 BllllHCJJ8HH8 C8ll8Hlt!H peBKIJ,J,fa·. 

k+ 'B""" )<., • · 1IJ!en • rnay6epoBCKoro · pa,n;a · · ;,inn. ce'qeHHH ABHnorp. npo"'." 

u.ecca IDteeT llH.l\ / 

·\· 

.7 



y-,). 

( r · i }.d". 1"n NJ1",._1· 
/N)exp1,-xTQ){~28H?:;:-S C, )<Qt)=. \Oe+~\ . , . c"(I2),; 

IlocKoJILKy ii aTOM ~Jiyqae ll EhlpaEeHHH ;{Jlfi ceqeHHH qlHrypHpyeT a',j ~ ¥,j ' 
i • Co cl'~)tj, conocT8llHM 118 ;,llldarpaMM8 pacceHHl-llI , t .. f-'- T.SMHYD TOqKy ; . 

of• - CBSTJIYD TOqKy, 8 ·· {'~ b'*) ij TO.qKy BH,ll8 ( <I ) • • MelK,lly M8TPH:-J . . ,, . . , 
nail o( Id HOBOH ,llHSrpaMMOit pacceaHHH cyll(e_CTByeT T8KlK8 O,llHmmaq11aa ,. 
CBH3I>: cEeTiiolt H TSMHOlt TO"IK8.M 'AliaI'paMMH,Hrueo-.rcH Ha nepa~atiamrn: · 
l '"'. Ji ESPTHKa1111,11ott j - lt ropHaOHTSJILHoii Jimntlt cooTBSTCTByeT aJieueHT · 
O(tj'='.:..~:, 8 TOqKSM '(:() )-,8Jl8M8HT o(tj :-2a .. i. '.BblqHCJISHHe ,lleTep.:. 

MHH8!JT8 M8TPHIU1 W. H npHB8,llt'JHH8 Il0,ll06HblX'IIJl8HOB npOH3BO,llHTCH_' M8TO- · 
,llOM; paapa60T8HHblM B § 2. I. B § . 2. 3 upHB8,ll8Hbl npHM8Phl Jlb[qJ,tCJISHHH C8'Q8::: 
HHH peaKUHH · A+B ➔ X ,npH e,:..2. H npoHaE·oJII>HoM·A. · 

,• ,' ,, ' ' ' ' ' . . 
TaKl'IM oc5pa30Mi BO BTOpolt rJI!lB8 ..Q... 8,llHHOlt,TOqKH 3P8HHH C~IlOMOIJ(I,D .06-

/ 1!18lt ,llldarpaMMbl pacceHHHH noJiyqeHhl aqlqleKTl'IBHl18. M8TO,llbl Bbl'IIHCJISHHH ceqe111dtt 
p88KUHA Jll'l,ll8 'A+B-:t A-+ g J A: t?. ➔ A-t X J . A:+ g ➔ X • 

. TpeTI,H rJiaBa Il0CllHl!(8H8 npo6Jieue npm.ieHeHHH MeTO,llOB, paapac50TffH~blX 
ll npe.lll1.llYllll'IX rJiaEax, npH BhlqHcJieHHHX celleH!dtt pa,lla .KOHKpeTHhlX npoueccoB. 

B § 3. I paccMOTpeHO ynpyroe pacceam1e. IlHOHOJl ·npOTOH8MH ll P8MK8X 
MO,lleJIH cocTaB1111x KllSJlKOB. 0TM8~ID4 · Taiate, iiTo. yqeT .· peJIHTHB~CTCKHX aql-

. qleKTOB, poJI:r, .KOTOphlx ll paccemrnH peJIHTHEHCTCKIDC H.ll8P HeBeJIHKa, • ll .,llSH-
11014 c.iiytiae OK88blB88TCfl. H8CTOJi1>KO cyll(eCTB8HHOlt t. qro H~npal!HJII,Hbllt me 
yqeT !.:OlK8T pa,n:HK8JIJ,HO. H8M8HHTI, peayJII>T8.Tbl~ ITpoBe,n:im 8H8Jl~3 ,ll8HHl1X no 

. ynpyroMy pacceamuo np'H . · P.~· = 200raB/c _ll HHTeµB8Jl8 nepe,llaq HMIIYJII>?S 
· 0,022 -'.-i: ( 2~375 (raB/c) c .IlOMOl!II,B) MeTO,ll8~ paapac50T8HHOro B, ·. ·' 

~ , - I . ' , ' . • , -, I .• 

. §§ L3 H 2.I. •· , . 
' . . . • ' . , . , ,. I 

· 'Halt,ll8Hbl"Il8paueTpi1 BOJIHOBblX qlyHKUidlt npOTOH8 H IlHOHa. 'IloJiyqeHo'xo~ 
p~nree cor~acHe c a·KcnepmieHTaJII>H~MH- ,n:aHHhlMH~: · · 
· . ·. B; f 2 1Tp8TI,8~ rJiaB~ HCCJ18,l!OB8HO. paccearrne IlPOTOHOll 'Ha ,ll8ltTpOH8 C 
yqeToM' me'cTHKBSPKOBOlt' KOHqlHrypanHH. B ,lleltTpoiie, cHatiaJia pacci.ioTpi:nio · 
·ynpyroe pd · -1,accea11He, 6ea yqeTa KEapKOEOlt cTpyKTYfhl c ~cnoJ11,aoBa1111:.:. · 
eM aMnJIHTY.lll1. 'll'(S) ynpyroro NN -pacceHHHH-B npe;zicTaBJieH1,m npHueJii..:. 

, HO:rO. IJ8p8148Tpa, CJl8](Yll1118rO BH,llB: . . . 
. . "1. . ' . ,. . ,,'l .... 

. ' 0 . ·€ ' 
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