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_CHCTeMa He!-lTpa.Jil>HHX KaOHOB, BC1Ie,JtC.TBHEl- CBOHX yHTttKMl>HHX 

CBO!-ICTB, B _,KOTOJlHX nepenneTallTCH nee conpeMeHHHe .npe,~tCTaB1IeHHR 

0!531IeMeHTapHRX. 'laCTRJtaX H_HX·OCHOBHHX B:JaiDAO,!tell_CTBHRX, BOT yx_e 

OK01IO 20 neT HaxO,JtHTCH B ~eHTpe BHHMaHHR !flll:JHKOB. __ :_ 

C TOtJKH :JpeHHR CH1Il>HHX H 31IeKTpOMarHHTHHX- BSaHMO.I(e!-lCTBH!-1 

cHcT-e~a HeitTpani>~ux :·KaimoB - qacTH~a H aHTHt~.acTin~a - xapaKrepn

syeTcR .I(BYMR COCTORHHRMH ~ K0- ll ~ RB1IHD!Il~HCH co!5CTDSHHUMH COC- • 
• w - • 

__ TORHHRMH (inepaTOpOB :cH1Il>HOrO H .31I8KTpOMarHHTHOrO BSaHMO,Jte!-lCTBll!-1 

Hc+H
3

,_ a ra:ae onepaTopa 'cTpaHHOCTH S-, ·c codcTneHHHMH-:JHa~eHHR-

,.ud!K, ~I H • MK-~ , - I cool-seicTBeHHO .I(JiSI -1{9 H if.· -
C 'TOI!KH speHHSI cnadHX ·BSaiDAO,Jte!-lCTBH!-1 CHCTel:la He!-1Tp8Jll>HH:X: 

KaDHi:>'n o!5pa3yeTClJ -~BYMR COCTOR!illRMHt HMelliJlHMH onpe,~teneHHUe_. (pa3-

1IKtiHHe) !.i~cci:l n npeMH im'3HH. 3u coctOSIHHSI dum{ nnepnue npe,~tcKa

:JaHH reJin-M~HHOM" H ria!-ICOM /J(_B ~955 r. H· Ha:JBaHU Jfr .M ~ • C' If 
H j{o OHH- CBSISaHU COOTHOmeHH.I!MH 

(I) ': Ri = _(Kd~Ro)·2-0,5 '·. --~ =(Ro:-Ro)·2~0,5_.~. -- -

C~cToa~'Hn_ ~- n ~ - in3~sii>Tca 'c.o~~TBeH~~IH c~?TOS!HHSIM~ ''o,nepa;~pa 
KOM!5HHHPODaHHO!-l 'leTHOCTH CP c codCTBeHHJi'!.iu :JHatieHHSIMH '+I' H -I 

• f'• ~ • • • : ~ / 

-~ ~ ··. ·-~ .l•' 

COOTBeTCTBeJIHOo 
Jlo I964 ·r. ·~pe,~tnonaranoci>, 'ITO cna!5He BSaH!AO,ll.e!-lCT:~ll~-'·H~~~~~aHT

·HJll o;~ocHr·~~I>~o- - ·o.nepa~Hn''cP,if ne~~xo.I(· K~ n;:~ .n o!5paTH~ Clun 

-3anpem~H. TioaroMy R~ H ~ • ,non:mi pacna..Jlarbcil no ·pasnn'IH~!A cxe.Miul 

·n coo~~~rcTBHH ·c: 'coxpaiteHneM CP~ Oc!'lonHilMH ~~etmMn pacn8,ll;~ ~ · 

dlllnH 1\~':n•ii- -~~n n°rt0 ·(RIT2)I)..:, .ll.BYX~acrnqHHe·. pacna.~tH::c:."cP .. +I ~ 
Pa:JpemeHi!He pacn6,llu ~ -npoTeKMH no rpexqaCTHqHHM KaHa118.!.1 '~- n+n-n° 

nnn n°ri0n° -(HII3) I) , ~ -n:!: ,M-.:\1 - (KM3)I), ~- n:!:e:!: v -(KE3)I), 

HKeDmHM CP = - I. 

I) HecraH,~taprHue_odosHa'leHHSI, HO Y.Jl.0!5Hue .~tnSI neqarn. 
~ 
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. 0 J.rO COCTOS!Hifll Kr 11 •'2 Ha3UBaiJT COOTBeTCTB8HHO KOpOTKOlltHBYil!MM H 

· ~onro:amnymmJ. 

COOTHOmeHHst "cMeCH qacT11It" (I) 6UJII1 BB~~eHU renn-!XaHHOll 11 

Ila!iCOM ll TO npeua, KOr~a ~OJirOlltHBY!llHn ~ -Me30H e!lle He dun 

orKpur. Ere OTKpurHe B 1956 r_o~y HBHJIOCI> nepnuu dnecTHJllHM.uo~-

raepx~eH>teu BU~BHHyron rHnoresu. 

. KaK Hafi!Jll1 IIanc H IJnqqHQHl1 / 2/, HaJll!:qHe ~BYX BpeMeH lll:l1~HH 
npi1BO,lll1T / ~ He doumon pa3HHU~ Mace uex~y K~ H ~: I M Kz- M"'J· AM 

HJIH bdMfl/'£1. I!ORa3aHo, qro 4M "-I0-S3B - ,u;encTBHTeJI~HO MMal! 

nenHqHaa 1!91. CynepnosHnHsr·cocroJtHH!l Ir> H if, ~XO.Jll!JllHX B 

onpe,lleJieHHe K~ HI~, pasHoe npeMst.XH3HH ~ocJie;HKX H HaJIH~He· 
Manon pasHHIIU uacc np11neJIH K orKphiTHD O,l\Horo H3 caMUx KpacHnux 

JtBJI8H11!l B ¢113HKe 3RCMCHTapHhiX qaCTI1lt - JtBJie!IHlt pereHepanHH,CYTl> 

Koroporo saKJIJoqaercJt n cJie.JlYJJ!IleM l 21. riycu .Ha. odpa~en Bel!lecr

aa n~a~T qncraH ~ BOJIHa·. ,l(o B3altMO.n;encrmtJt c odpasnoM Be!llecr

na cocTOHI!HSI K
0 n K0 n n~aKll!lel-1 nonne, cornacHo (I), dy}Jj/T r 

HaXO.l{ltTl>CSl B paBHOBeCHH~ 0)lHaKO Ha BhiXO~e __ 113. odpasna 3TO paBHO

B6CHe HapymHTCSI, acne,llCTBHe pasHoro ssaHMO.JlettcTBHH ~ H KG c 

B6llt~CTBOM: ~in. =. ~ =(~ -lf)•2-0'5; lf'o.._t::: ff (fK" -{/?J==j{f-fJx 
~K~~2J{frfJK.;. B pesyJII>TaTe - B nyqKe sa odpasqOM TIOSIBHTCSI, KpOMe 

ocnadneHHOI-! _BOJIHU l~ , pereHepHponaHHaa BOJIHa ~· AMnJIHTY.llll f 
li f xapa_KTepH3YDT H3M6H6H~e COCTOHHHI-! ~- H -j{O, a B6JIHqHH!l 

fz1: (f-J)/2. 11 {22:;;;( f+fJ/2 Ha3UBallTCH. al.ffiJil1TY;ta.MH pereHepanHH 11 

paCC6SlHI1R_COOTB6TCTB6HHO. 

HnJieHHe pereHepanHH tluiio nnepnue npe,llcKasauo B pa6oref2/ H 

TIO,llpOdHO TeoperuqecKI1 HCCJie~OBaJIOCl> B pado~ax ( CM.,Hanp./3/). 
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B !964 r. B_r • .l(ydHe Ha MeX.llyHapO.JlH0!-1 KOH¢epeH~tHI1 no ¢H3HKe 
_:;·. -.:.-. --- . . . ::'·;~_!,· .. . .. ··-:, ·. __ .:_---~:~.·~:-· .·-:.- · .... :_; ... ' 

BllCOKKX 3HeprHI-! 6unH coodDteH!l_CeH,canHcHHue pesyn:naru~ -~ CD!A 

rpynna ¢H3HKOB OdHapyuJia paCTia)l )l;OJirOXHBYII!HXHel-!rp~~~~; KacHOB 

Ha .n;na m1o~a, . crpo~o s~p;IJie~H!ll-1 · ~o~pa~eH~e~ QP-~HnapHaHT~ocrH/4/ • : 
-- -·.;· "; ·~- ·: "'•->"., - ·~ ~_,._:.._•, ::.,.·~J-•··~·-··· "~ ·-~·C:"- • ~>-• >,'I • 

CaM ~aKT HadJIIl)l;eHHa 3TOro pacn~a C MaJIOI-! BepOHTHOCTbll_He o3Ha~. 
- . :· -~··-~ : ... -~ _;,;~- .·- •. - ,:· ,_ .• +' ... ,.. ··>· ::,·: ·-:c·:; ..-..::...---.· .-"" ... _ -_;· >' -·-- -~·-, ., 

qan Q~HOSHaqHo _HapymeHu· CP)'IHBapHaHrHocrH cnadux ns_aHMo.n;encnl1n, 
• ... ' ~ -· · ·.:;·~·-· ~---:~~-~:·:::.i·.·~:·L·:~_:· ... -~~:l:t::r.r~--;~:·_, ~-

a_nHm~ yxas~B~JI Ha_ary nosuox~ocri>. 

_ .P~synh.:I;·~;H ~~~~e~~~H~a /4/ nopo~~J!H orpOMH!ll-! DOT~K· H~BhiX 
paOo_r, H~~Bm~c·.il. pesynl>~~~aY:K re.op~TH1l~CKHX -{;~~~'~p;eHT~i.inlx 

.,,~-~ r -·,!;_ ........ ·-•t / .. ;- -: ~ ··;:_ :'·.J.·: r:~' .I~':, ~:-·.:.'···..:~-,~;!· ;'-.' -~'_:-··-_ ""!'. ,''--:';,' 
KCCJie.l(OBaHHtl BCeX ,B03Jl0li:HHX acneKTOB 3TOI-! npodne:M!le ,Odcyz.n;eHHe . 

3THX ~~n;K;OB 'np.O,l(O:~llta~;6;r;;; -~~::~0~ 'n B~~~;~;' .lt~:Ko ;~ Pa.MK~ 
,llaH~on. p~doru.- O~aax~; nep~u '·~ ~a~done~. :B~~!l~ cn~Jic;~~e-~:pa:.. , 
doru / 4/-d~na Ha~;OR~·en~~a~. ~eoti~o~HMocr~- ~;i~cis-ia~H~~o -; K~nepli"" 
ueHTaJII>~~ro -y~raHOB;e~~a ¢aK;~-·Hapymea~a · CP-iH.BapH~rHo'cr~:· -~ ·, 
61>1~ ycraito:BrieH B 3~cnep~~Hrax-112-!4/, r.n;e ~cnon~son~~oci>. a~n~~ ·. . .- .... ~. ·- " . . . 

HHe pereHepanKH. Ero ODHCaHHD TIOCBS!Dt8Ha O,llHa HS rJiaB (3-st ) 
. :.- > •.- ... ~' .::.. , . .._.... ·' ' ' 

.n;KccepranuH. 
';'· ·~ q,.~':'. "• :.. ~· ~~ ... ;:· 

Hccne.n;oBaHKe per~HepanHH npH BHCOKHX 3Heprl'IHX ecri>.npe.n;Mer 

Bropot t~ac~H ~H~cepran~ ·c rna~~_4).· B 3ux.Hcc~~.n;o~a.Husrx·¢~ir 
HapymeHHSl CP - HHBapHaHTHOCTH yxe S!BnSleTCR He npe.n;MetOM- iisyqeiuia, 

a HHCrpy~e~ro~, :TIOSBOJlst·Ii~iiw' YCTMOBHTl>. onpe.Jte~eHHHe. aa·K·~~·~MepHOC
TH B • noBe.n;e~HH cHJiiimx- BsWiilc\~~~cnPiJ.t ·~pi!_ ~Jc~Kl'IX ·aHeprira~. _:·B ·: 

qac'l'HOCTK, . orKp!lB~~TCSl Bo3ilo~oc'r~. npo~epHT-~ oii(y ''1!:3 '~YHiMI~H- ,; 

T8Jll>HHX reopeN: cpH3H:Dt'cHiil:~Lix ··.JI3mo,~telcr·B~n; _. re6peuy:no~epali'2• 

qyxa /5/. _ ,:;· -. :.<· .. ,.; ~-:·:, _. c. • ,., ··~· ~'>. 
OnHcaHHD npoBe.u;eHH!lX HCCJie,ltOBaHHI npe.nmecrnyer Kpar_xoe · 

B~e,~teulie' (t'Jiaiia I)'·ll cpeliolieao.!orJiqecioe · oriildaaiilFcJic~ew fr> -lle-
; ... t. ;_ . - ~= ..... '1 ~ .. : . . -· ·~, .f.··. 
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30HOB, a ra:ta:e SJBJ18HHSJ pereHepa.nHH ( rJiaBa 2). B 3aK.i!lrCJHT811L

HOft rJiaBe 5 npHBe~eHU KpaTKHe BUBO~. 

ECJIH pacn~ ~OJirOZHBY~X KaOHOB Ha ~Ba TIHOHa ~eftCTBHT8JIL

HO cy~eCTBY8T H OTpazaeT ~aKT H8COXPaHeHHSJ CP-qeTHOCTH, TO 

COCTOHHHH K~ H R2 t BBe~eHHUe renJI-Jla~HOll H IIaftCOJlfi/ t yze 

He COBn~allT C KOPOTKOZHBY~NH (~ ) H ~OJirOZK~y~ (~ ) • Kao-:-· 

HaMH. IIOCJie~~He ~OJI:IHU B!lpazaTLCH qepea tl H.j{O ~HHeftHilllH COOT

HOmeHHSJMH c xounnexcH!lJlH xoa~H~HeHTaMH. Popuyxu, CBSJ3!lBall~He 

~ H -K~ C tl H j{O t a Telae C -~ H ~t llOZHO ITOJiyqHTL ll8TO-

-~Oll reopHH Boauy~eHHft Broporo nop~xa /6,7/. 

llpHBe~eM peaynLraru _od~ero ~eHoueHOJIOrHqecxoro onHcaHHSJ 
' ' 

CHCTeMU H8ftTpaJILHHX KaOHOB, .KOTOpoe dUJIO C~eJiaHO de3 npe~no-

JIOZ8HHSJ 8unonHeHHH reopeMH CPT 16, 7/ e~e ~o axcnepHMeHra 141. 
Jiose~eHHe COCTOSJHHH '/Jlt) :::- a.(i)l!<;+ g(t)fl(e>, liBJISilujerocs KO

repeHTHOft cuecLil xO H HO, onpe~enserca nonH!lu rauHJILTOHHaHo~ 
- HaHc+H3+HcJI" <liyHx~HH 'fit.) ~on:rHa y~oBJieTBopnL aaBHC.II!IIeuy -or_ 

. : ~ 

BpeueHH ypaBHeHHil mpe~HHrepa, -pemeHHe xoroporo B cHcTeue noxoa 

KaOHa MOZHO HaRTH B BH~e 

(2) .'Jl(i:): exp(-,CIS/2+iMs)i:}IK~>+exp[-(fl./2+iM,Jt}lt<~> 
r~e. ~.s H ML.,!>- noJIHaH mHPHHa H vacca codcTBeuuux cocTO.IIHHit 

l~s> ,.onpe~eJisewux ~YHKnHHVH: 
·(3) I K; > .. [l1+f,)·ll< 0> + ( f-E,)·IK 0 >] j./2(-4+1 c,l'l) 

·. (4) . (K~> :[{1+E2}1K">-_(1-t
2
)-/k0 >)/1/'2(1tlf,./2_j , 

a E, H E~ -.xo~JieKcHHe seJIHqHHH, csaaaHHHe c MaTpHqH!lJlH 

"3118Jl8HTaMx nepexo~a ~ H ~ Jle~y COdOit H B KOHeqHHe COCTOH-

6 

,-

;i 

\1 
"( 

1 
I 

HHSJ. Od~quo ~JIH y~odcTBa HcnonLayercst nonycyuua H noJiypaaHOCTL 

K03~HQ~~H~OB e, H -: c~·; oeloa~a~aew~ coori;eTCTB~HH~ c -H D • ,
B cnyqae coXPaHeHHSJ CPT y~-o~n~rl!Opnilrcn yc~~B~SJ .e

1
= E2= E , S,;o, 

-. ~ . -. . - -

a BHPa%8HHH (3,4) CHJILHO ynpO!IIallTCH. 

Ecnli npe.Iinoionn,· q7o CP .:. nHilapHaHrHocn BunonHnercn H 

BHemHHX ~OlleR Her: T~ -COCTOSIHH~- IK~> H IK~~ ~OJ!lii:H!l ciiir~ ~pror~
HaJILHilMH. B. Oeliii~M cnyqae HX Heop;or~HaJIL.H!JCTL onpe~e~Sie~~Ji- 'co-~T~ 
HOmeHHeM - • . . . , ·, • .. 

(5) < K~ I K~> ==·2(R~ c'-i:I~-s- )~ 
Mepott HapymeHHH CP-HHBapHaHTHOCTH B pa-cne,Jt~ · K~ SIBJIHilTCSI 

,\.. . . 
K0Mn118KCH!le hapaMeTp!l 

(6) , 11 . == <.Tt1n~c"'iK~>-
- l+- + -, H I K" ,. ,- .. <1T1f ~" s> 

' <Ji':n-
0

1 He" l.K~ > 
?oo;;, <1(lt_"l He" I K~ > '··' 

,rr.JISI xoropux,· ironL3ystcL rrpHBe~eHHHMH aume !!Jop!lyiiaMH H paano:ieiiHeM 

CHCTeU!l ~BYX riHOHOB Ha COCTOHHHJt C .H30CniiHOM 0 ·H- 2 jMOXHO nonyqMTL 
aupazeHHH B cnyqae ·coorHomeHHSJ CPT IBI: 

(7) n-.-::: 'E1- {[:;_·. I~~2 ~~(ll¥ +~2·-<P~Jf~ l5:+~1 : 
AHaJIOrHqHo ~,0= t.-2E' • 3~ecL . Ao H-A2 - ~!IHTy,rr.u nepexo~a Rj. 
H ~ ~ -OOCTOHHHSJ )(BYX ITHOHOB C ;H30~ITHHOM 0 _ H 2 t a <P., H <{l -

COOTBeTCTBYil~He ~a~!l nTI - paccesHHSI npH 3HeprHH B c.~.M.,paBHOR 
• • • •• ~ ~ •• 4•" '· " • 

uacce xaoHa. 
:,,t 

B Oelll!eM cnyqae,rronLayncL (3) H He __ rrpe,rr.nonaran coxpaHeHMa.'_CPT, 
- . ' . . . 

L!OZHO IIpOBeCTH aHaJIOrHqHUe B!lKJI!l,l{KH Jll c· TeMH ze ·npH0JIH:reHHSINH:- • 
noJiyqHTL aupazeHHst. -, __ ··-. 
(8) ~+~ 0:: E +E:_'-cf{ _;; . '?oo == t.-2E

1
-:-D:: 

' . ~ . ' . 
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llo XO.ItY BHBO.zta 3THX BHp-aJ:eHHW SICHO, IJTO napalietp [; CBSI3aH c 

B03MOXHW napymeHHeM CP .:.qE!ritocrR npu nepeuemHBWIHH cocrostHHH 
. I - . , .·· : . . . -

~ H ICJ ; napaMerp E coonerc~Byer B03YOXHouy Hapyll!e-HHil 

CP - HHBapHaHrHocrH B rumnHry.n:e ~epexo,~~;a, __ a napauerp f;' _ --_ CBH- · 

saa·c B03YODW aapymeaHeY CPT- reopew:HJIH cy!lleCTBOBaHHeu 

BnemnHX none~! • .l{nst o<l'bstcneHHSI KexaHH3Ma CP -aapymeHHSI 6uno · 

npe.ztnoxeao unoro MO.zteneD .(cY/101, . H3 'xoropux aau<loJiee npocro 

no,ll;,ltaercSI ncriepm.~enraJILHOH. npciBepxe ralt aas_uBaellaSI llci.zteJIL 

cBepxcna<lux B3aHJLO.zteHcrBHH BoJil>i(>encral!na. 

B HaCTOSI!IIee BpeMSI HMeercst wt~ro OpHrHHaJILHHX paelor/:3,7,9/, 

B ltOTOpHX .ztaE!TCSI 3JieraHTHOe YaTeMaTHIJeCitOe OOHCaHHe.npoueCCOB 

pereHepaQHH. MOJ:HO pa3JIHIJHTL HeCltOJILltO THOOB'pereaepanHH, OC

HOBHUe. Hs·xoropux cne.n;yllilt~e: rpancJLHCCHOHHM ( HJIH ItorepearaaSI), 

ynpyraSI-( MJIH .ztH~paRUHOHHaSI), a~ynpyraSI,.3nexrpouarHHTHaSI. B . 

HaCTOSIIIIett.pa6ore MH 6y.n;eM HMeTL .zteJIO.B OCHOBHOM C nepBHM THUOM 

pereaepanzH. 

TpaHCYHCCHOHHast_pereaepanHSI, HJIH pereaepanHSI B npome.ztmeu 

nyqite 

a row 

npoucxo.ztHT ror.zta, xor,~~;a BecL.<lJIOlt Be!lleCrBa, Bee ero 

Italt nenoe,BsaHJlO,ll;elcTBYDr c n~all!llett ~o~Hol!-~ H ,~~;allr 
BKJI~- B aunJIHTY.ItY pereaepHpOBaHHHX ~ • EHno ,li;Olta3aHO, IJTO . . 
3TOT nponecc xorepenren. Ho3TOMY Ta.KYil_ per~HepaQHil tiacto' aa-. 

3HBallr_ ItorepeHrHol! pereHepanHel!. 

YnpyraSI_pereHepanHSI ( ynpyroe pereaeparHBHOe paccestHHe): 

eCTL_ TaKOl! nponecc, npH ltOTOpOil OT)teJii.HHe HYKJIOHH Sl,ll;pa, Ha .. 
. . . . ' . 

ltOTOpOM pacceHBaeTCSI ~- , ,ll;allT KOrepeHTHHI BltJI~ B aumtHTY.ItY 

pacceSIHHSI 00,11; ,ll;aHHHM yrJIOM. .J{pyrHe B,ll;pa ,ll;allr BltJI~ .B HHTeH-

CHBHOCTL. 
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Mo:mo noxasan, qio 'Bee' KiirepeHTHO pereiepHpoBaninie nnac-

naott. K~ · netSil' npaKTHIJeCKH :8' roM- xe·_ R~npaBJieH~H, qro · H H8J\~~ · 
- - . 

litHe, H HX yrnoBoe pacnpe.zteJieHHe 6y.zter onpe.zteJISITi._cSI paspemaDII{ett · 

cnocodnocTLD npHdopa; c' noU:ouiLD xoroporo::-o'Jir nadnD.n;anrci. ' 

HnreHCHBHOCTL rpaHCMHCCHOHHOl! ·pereue~~UHH K~ J's(p): [plPJ/ 2 ~~-~· 
onpe.zteJisteTCSI K03qxpHI.lHeJ;ITOM pere~epa.IIHH_ f{p)_, CBSISaHHUM C;:~OJIH'-: ·. 

ry.n:on .- perenepauKH f;. ( P) coornomeuHeu: 
· -·_ _· - • o. :.e;z .. ::..:s~- _Nc>tx/2. 

( ') '. '2c 'NA . L :hf(P). ·.Q . -.e. . . e 9 f:_fP)=- 1r 
5

· k· ::..(iD'-1/_z). ~- ' 
~~- -~~ ... 

.. r.zt.e l=-)(tt\5 ~ )thima MHmein{ B e.n:H~nnax pacna.n:uon ""~}muu ~ . , 

Gi -.:.. flOJI~oe ceti~JIHe B3~~bieHCTBH~. ~- B -~~ll{eC:TB~ ·:pere~~paropa,''' 
!) : - pa3HO~;~- M~CC 'K~:.:: itf' W-' K-OJIHQ~~T~~ afo:I.!OB B~~~.. . ;; ... 

OOpamaeT Ha _ceOSI BHHMaime ctpyxrypa p(p) ,' 3aBHCSII!lero "or 

IJHCJia aTOM~B ·11 :e.zt~ii,Hn~ oili~Ja, pa~~OCIH aunnH;YJt ynpy~~ro Pa'c
cenHHSI snepe.Ii Rti\rr> Ita .n:a~HO~" ~pe H ¢axropa CBI!3~HHOro c •.. . ' .. . . 

.JtJIHtto'tf~~'ii;-~iiif: · n~cne.n:nHn:'n!i~' J~ui .n:n~aai nJJ·o-cr~, pa~eu t '~'.J;asa 
.. __ j .. __ f;-;·i~:--....... ·.·· .'!''_ •• --- ... '. '. ;: . ·: ~ -~~--·'·~ ' - ·. • .,. --~ '·· : 

K03~HllHeura perenepal.lHH onpe.n;eJISiercSI cyMMott .ItBYX qnenon: 
.• ~- ::::: ,... · · · · · .:.,:: · ···~f/2 ' -iu · : .... -

cro)' <P, (p) = aY'g-it[y:,··( rt,{+· Q"'fl ~.:Ni _- ~2) ,. ---~·~--r-:,.. 

nepBUl! 'H3 KOTOpux -~.cri. lfla;~- pa3!iOC,TH llMllJlHTYJ(ynpyroro pac..; 

ceSIHHSI K0 H R0 B .n;aniloM Be!lleCTB~ .na,..y-ron JtOJIL, a Bropon ~on
uocTLil BHIJHCJISieT~Sl ... llpH M~U~ • e ¢a3a K03(Ix}iHUHeHTa perimepa

UHH l.leJIHKOM onpe~eJISieTC~::~epBHM ';neRO~:~~~ ;;4'i>"' :-~'l . :· ~., : 
•. .:-;r · -. '" .... "'.,.,.-:---::~r~· .. _. -:z 

H3 onp¢,11;e1leHHSI )(H¢paKUHOHHOl! pereuepariHH cJi'e;tyeT ~OXH,ltaTL, 
o: -· . • • , •. • "',~-:. •• ..... ,.~r·?··. ··:r- ~-

IJTO yrnoBoe pacnpuenenHe ~· . 6y.n:,er noxoxiD.I: na pacnpe"'.n;e.iteiiHe 

.. ~-

.. . :~. ~"'-' •' --.,.,.-;_. ..:i·-· -...;.,~· -. .: ;.·., 

llfiCTHll' npif ynpyrOM pacceSIHHH Ha ·SI.n;pe • . , .. -

·g 
. ---



Yrnoaoe ·p'acnp~~ene·~~-e AHtf>paKnitonno· perenepKpo'aa.Hnux ~-· uoxno · 

null~~n~~L~-- H-~-pHUep,· no' :b~r~qeci6ti MO.It~JIH~ P.ry)£' H. iJ.p/3/ ·noKiarum, 

'ITO ~HO OllBHL 6ni1:3~~ K raycco~C-KOYy . . ; ' ::· •. ; . . .. · 

II . dN {e) ·~ =f.!:! lO) ~ e.Xp (. d'/28,7..)' ·~· ' '· · · ''· ,, 
( ) alit 'ol.st. .. ; . '· . • . . . :·. 

.nHcnepcHSI Koropoio. CBSI3a~a c .pasMepaMK. ~pa R .. H .ItJIHHOtl BOJIHU 
· · · · · · dN · ... · · ·~ ··z ·-e.·· ·. 

na.naDI!lero 1ft: eo=A/R. , a ;i.n.(o):=NI\s.I-J~,(pJ/ -(1;-e. J.: . .. 
· J\JISI .ltOKaaarenLcraa Hapymem'!H CP-mumpHaarnocrH B pacnil,z(ax -~ 

6uno npe.nnoxeno /II, 12- 14' 161' nonurax~cs na6nri.liarl. HHTepflepeii~ 
nHil B pacna.nax KOrepeHTHOtl CMe_CH ~ H .Ifs . -MB30HOB Ha lTI'IOHHHe 

napu. EcnH ~ · .nencrnHre.nino pacna.naerc11 -c !iapymenHeM CP-HHnapHanr

liocrli Ha rr+. H IC -l!(eaonil ~ TO TaKaSI HHteptflepeHIU'lSI ,I!;OJIJ:Ha CYlJ!BCTBO-

nau. Bo'3MO:a:nocu xe axcnepm.~eurani.noro o6paaonanKSI· xorepentnon· · 

cMecH ID.!eercR, · l!anJJHMep, c HcnonL'30BaHHeM ;JIBJieHHSI perenepanHH. 

IlycTL ·a ny'llOK l!HCThiX -·~ - MB30HOB IlOMBIIIBHB. IlJIRCTHHa BBIIIBC~Bao 
Cornacno' cKa3aHHOMJ' panee, n npocrpancne a a mracunon, Rpoue_ 

ocna6nenuon· BOJlHJL ~~ [IOSIBHTCH··n~:TOJUt~ nanpa,nneHHH. xorepenr_HaSI 

pereuepHpOBaHHRSI BOJIHR ~ C a.MIIJIHTY.ItOlt p{p) t onpe~eJISIBMOtl •CO,OT

HOmeHHBM (9.). Ecmt o6e OHRt)lOryr pacn!l,llaTLcSI ~a rr+rr-- nti.pu, ro 

TIOCJie HBCJIOXHUX BUilHCneHHtl 'MOlltHO IlOJIY'IHTL CJIB~YDIIIBB BllpaxeHHB 

,ltJIH HX. HI!TBHCHBHOCTH: . ·. . r.+r. 
. •· • 2 -r.t . . . 2. -l}t -- t 

Ir-Cp;i:J= G{l?+-1 e ·,"!:Jf(PJI e. . + 2/plPJ·7 • .Je. 2 
• 

. . • ~{~t ~-~p{~)~{p--:-ff, . 
(!2) 

r.ne, KpOYe yxe HCilOJIL30BRHiillX o6o3HalieHHA 1 r:· eCTL napnHMLHaSI 

CKO~och pacri~a Ifs·. ~a· rr+n--. napu •.. : .... 

qJicno'" Ha0JiJJ,ItaeJ.ruX. paCIIR,ItOB KROHOB C ,li;RHH!lM· HWIYJibCOM p Ha 

.n;amiou paccrosm1-nr ( HJIH npeMeim) or nnacrwnu·3B.BHCHT -or nonaon . . . 
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HHTBHCHBHOCTH ~ j npome,ltmHX. l!epe3 IIJiaCTHHY (M) j 3qxpeKTHBI!OCTU 

perHcTp~~~H npoH:wme~mHX ~~;~!U~~. E(p~t). H ~TOR .non~,:: xpropyll 
• ' • • • J • • • ' • ~ •• ' • •'- • ~ 

COCTRBJISIIJT. KaOH!l ,ltRHHOrO HMnyJILca _cpefH BCBX B03MOlltHilX .HMTIYJIL-.. 

coB, r.e. OT cneKrpa ~all~x K~ (Scp»: 
~ . 

(IJ) c/N+- 4PAt = t'1·S(pJ·E{p_-tj-:T'F_(p_tJ.AP·At. , · 
.c;lpc/"t . . • . . . , 

. : ~- r-,. • -. ' • ·~ .. 

~eKTHBI!ocn .annaparypu uoxer 6un B!11lHcneua MeTo.nou Uonre,. 

IfaJlii.o', ~ 'X ~- S(p)onpe.n;en~~·CSI. a~~IiepiDJeHTaJibHo. 
•' ;~_ . . • •. " '·::- • ·';' -~~, d.· .. • ~ ·~ 

... · TaKHM oOpas.oM, . H3MBPSISI 'pacnpe.neJ!eHHe lll!cJia .'.ltBYXJ1HOHI!HX .. pac..;. 

Ila,lt~OB B ~y~~nHH p~CCTOslHHH ( H~~ .Bpe~eHH) ;OT K~Hna ~JIB.C:~~HU~pere
Heparopa1 nouemenaon n ny11oK K~ H 3HM M, Stp> H c. {p,tJ, MOJma ·· 

nonyllHTL L-(P,"-1.) • · .Annp;XCID.!Hpya nocne.nnoo · Teriperl'iqec!tolf :3aim

cm.ro~Tbll (!2), Moxno onpe.ie.iiHn napaMeTpu f1+~1· 'rlf(r>l, ·Si , 
.:f'e£1!}::_:~_;·· cimran ''!ice :OCTRilbH'u~ H3.BeCTHilMH H3 :.n:pyri!x 3~crrepmleHTO!h 
Ecni.. irpH 3TOM oite.xeTCSI, 'ITo,·· KP.OMe caMoro !flaKTa HaJIHiiHS! HHTep-;

tJ>epeaiiHH, BeJ!ifqiina {;:', ,;.. paanocn Mace ~ · H R~ --- conna.IJ:aer c 

BBJIH'lHBOAt' O~pe.neneHHOtl n' HB3llBHCHJ.ruX 3KCTIEipHMei!TRX~ ·· r.ne .. He. 

HcnonayDr·cll: ABYXTIHoimue:·pacna.ri;.u~ ro aro 6y.11,er cnyxHr~> or.QH'Ia.o;: 

renLHilM .JtOKaaarencri=Jou napymeHHH CP-~milapHail!nocnt ;iqJacn~a.X; 

K~~n+n"". ·,. ·· , "· ''"·,· _.,.:·.·-:c·· 

Kai BH.ItHO · H3 ·erpyxrypu·!flopM)'nu (I2), ll'•.I~aHi!Ol.l 3Kci:Iepiu.len:re 

HBB03MOXHO uenHKOM onpe,JT,.eimri. iiapaMetp 'f.~· ' 'iiocKOJILKY ero 

lf!a:i'Er'sxcrmir B, KOYtlH!iar.um c tflaaon ti.MnnHTY.JLU pereJiepaun>~ n ne-.. " • 
> • : • 0 ~- ·: -· ' • 0 0 .. ' 0 0 o' • -~ I 0 

Dtecrae'n.nacrMHU~'''BeJIHtliD!a </},(P) t •noo6~e roBcip:st, .n;onxna 6uth~ 

onpe;ite)felia niiH~:.:BiillHc1eim Ha' .n;pyroro 'aJ{criepiD.!enra. 

OiitintH3 Tii.KHX a!tcne_imi~ElRTOB MOllteT. 6UTh'K3yiJemw pacnpe.ne':"· . . . . . . . . ~ 

nein{sfaapR,ItOBOA acm!MeTpifl{· B JIBilTOHI!IlX. pacna.nax · KaOHOB; B; llRCT-
'~ . .:·-· ... ~ '-_;. 

~ . ;._ 

.)f 

. ·~ ~' 

. -:-· 
~· 

'• 
' 



.'-.: 
·.,·-~ ' ·::~ 

..!'· 

,. < 

<' 
~-.., .-. 

HOCTH, B pacn~ax'KM3; KOTO.Pil..f! B 3aBHCHMOCT~ OT pacCTO.f!RH.f! •• 
.·. ~. . 

OT pereHepaTopa lllleeT cJie.nyim!Htt BPI,l(:" . 
< ------·_r;.-t/2. -.--

,_(~4) -R(ttJ- 'Rcr-J=;_{rRe_t.-+4/pt!'*~ .co!;(bt;:.cft,tpJ) ~ _ 

r.ne RllJ H Rr-j-HRT~HcHnHocn p~cn~on K~~~~~+v H. k;c;.n}-v __ 
COOTBCTCTBBHHO. Msyqa.f! acKUMeTpHD B pacn~aX KM3 .R ee 3aBRCH

MOCT1> OT_ p~CCTO.f!HH.f! OT. pereaepaTOp~, liOlitHO. ori;~:iem'!Tl, <fl,((J), ~- · 

3aTeM R- tflasy 'f1~:~ , B~JlHQHHa KOTOpOtt cym:ec~BBHHa .l(JI.f! YCTaHOB

JIC!{H.f! THna MO;eJIH·, OTBCTCT;BH~Or~ --3a Hapy~eHHe :~~:H~BapHaRTHOC";,_~ 
·~. - -' .... -. . - . ·~- ·~ . 

-_,THo ..... 
·::. 

< • -~ 

->~ ;_., . .llJIH' 06HapyxeHRH HH:r"BPtPCPBHitHH li_B:&:)ly aMUJIHT.¥.l(aLt:H pacn~a. 

. rq H -~ - ,Ne3bHOB Ha .l(Ba .llHOHa /I2-I4f , -a T~e W:C:I.l(y- al4IJ1IH

Ty.l(aMH pacna,i(a no JiertTOHH!lM XO.l(aM /I5/·HC00~!>30BaJICH .l(CTCKTOp 

pacna.non xaonon, npe.ncTa~nnmHtt co!lolt. cnexTpo~~-TP d tfiq_Torpa.cPli

pyewMH -HCKpOB!lMH K_aMepa.inf- .1(0 JLai'HKTa K 3a'HHJL(c2RC).Yc.xaHOB--

·~-

Ka 3anycwacL-;cRc'l'Ell!Olt CIU'IIiTRJIJI.f!nHOHHhiX cqeTQHiWB. JlJIH"1i.l(CHTH-:-

qmxaciHit pa·cti~oB KM3 • H KE3 B COCTaB c}KC BXO".l(HJ!H .neTeKTOPJ! JICn-. 
-~-

< < < TOHOB - Lt:DOHOB H 3JIBKTPOHOE. · . 
.. . l· - ~ . ¥"< • -. -~ •• 

• :"_Tenecaun. yron' ;ieTeiTopa )lJIH pacn!l,l(OB Rll2 nepexpt.~nan p~c-

• ·-n~yll 3oay ~)l:irHHott oxb:..~-o -.IO-As:-:IfoJtozeaHe nepmHH pacn~on, 
- - • < < < 

npolicxo.Iu~nmruc ·B. npocTpancTne 3a pereaep_aTopow:,• noccTaH~-~JIHBa_:- _ 

-JlOCl> no OTpC3K8.M TpCKOB, .cHa!lJI_D.l(CHHWX B 'l9THpex· JlCKpOBHX Kalle.,. · 
'--- . . -: •'-'··~ .· 

·pax"( .nnyx .no111 .llBYJr-13a·wrHHTOK). PaccToanHe oT,pereHel?a- .' 

Topa ,110 nepnmnH iiepeno.nH~~cL no. npeM.f! B co!lcne~non· c~cie~/-. 
~.- - -'",;" -- - .. ,.. .... 

xoop.n~maT pacna!lmeroc'n xaolla, w.mynLc· ~oToporo -~npe.ne~i(ca no 

)(BYll BTOpHquuia: qacTHita.M c noUOI!lLD MarHHTa.- YcTaH~BKa. -~o:l~omua 
OCy~eCTBHTL H,l(eD 3KCnepHMeHTa- H3yQeHHe pacnpe,l(CJieHHH-BepmHH 
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pacn~on H.!teHTHifJHnHpOBaHH!lX Ilii2 H KM3 - co!lHTHI! B ifJYHKnRH, pac

CTOBHHB OT pereH~paTopa (yr~epo.na),-noLt:el!leHao~o n_nyqox ~-Me~ 
30HOB •. EUJIH BH!lpaHR TPH 3HaQeHHH AJIHHH pereHepaTOpa ( 2, 4 H 30CM) 

• • • < • • • _, - • )· ~- • 

.l(JIH TOro, tiTO!l!i HCCJie,J\OBaTL IDITepflepeHrtHOHHHlt tzJieH B (I2) C MaK-

CIDlaJILHOlt-tzYB~TBHTe~bHOCTLD B :rex ollJiacux, r,iie H~TePflepHpyD~e 
aMIIHJtTy~ npH6JIH3HTeJILHO. paBH!l. " . ; -' 

3ItcnepHMeH:rH npo no.nHJIHCL · B nytz~e- uel'!TpanLaux itadP!n ·· npoToH- _ 

a oro cMilipo:rpoaa . ItEPHa;. BHBe,Iteaaow: · c BHyTpenae~ liHmeHH ycitopn

:re~s (6epnJIJIH~, .nH~eTp I MM, ~n~aa. 20 w) no.nyrnoM 8,3° It 

HanpaBJieHHJl ,ltBHJ:eHRB ycxopeHHHX npOTOHOBo 

~OTOfPruPHPOBaHHe HCltpOBHX Ra.Mep OCYDteCTBJ!BJIOCL B .l(BYX npoeit

llHHX n-O~ yrJION 90° Ha O)t~ Ra.ltp. floJry~~HHH'e lflo:rorp~HH o!lp~!laTH
BaJIHCL C llOMOJitLD aBTOMaTHQeCitOfO CKaHXPYilDtero ycTpOttCTBa Ha 

3~e!tTpOHHO-JiytzeBOlt Tpy!lKe, pa!lOTaBmero Ha nHHHH C ItOWILDTep~JL H · 

nepeBo.n~Bmero KOOP.ltHHaTH Hcxp B tzHCJfOBOft xo.n. C noMOI!lLD 3THX 

QHCe~ nporpiUOia pe~OHCTPYKllHJI Ha 3BM CJlC 6200 BOCc;aHa~JIHB~~ . . . . - . . 

CO!lHTHe H BHtzHCJl_BJia ero ltHHeJmTJ!tieCKHe XapaitTe}lHCTRKH, KOTOPH.~ 
- ' ... - f 

3aTell 3ariKCHB8JIHCL Ha BTOpKqH!le w:arHHTHHe JICHTH (.JtCT). JllqHC~.RJIHCL 

Itoop.nHHa:rt.~ BepmHH pacn~oB, .HanpaBJieHKe noneTa na.nalll!lero KaoHa, 

HanpanJie-H~.a: x Be~xqHHa -~YJILco~ o6exx pa~n~~~ qacT~n Pr .H 1
2

, 

mmync _:pacnaBmer~~JI ItaO~~ ' 'P-f~· P2, y_ro~ e (te:r~) llleX,Ity p < H' 

HanpaBJteHHeM noxe:ra na.naJllllero iaoHa ( yroJi.ItOJIHHeapHocTH n~H_pac
cesa~.a:);_HHBapxaHT~M M-~c-ca, ~,.~,.J<Er .- E2)2~ (PI:; r;)Jo;5 _. .~' 
Co6HTHa, sanxcaHHHe Ha .JtCT,, itnaccJI$HitHPOBaJI~c.I> no pasHHQHHll :runaw: 

pacna.noB ItaOHOB. Te H3 HKx,' )(JIB Ito:ropt.~x orcyrcTBOBaJIH lleTXH · iren-
, . . - .. ·- : :- .. . .· - ·- -. 

TOHHllX ,Ite:reitTOpOBt 3atzHCJtBJIHCL .EaH)t~aTaMH B Kn2 - pacna.n. ,llanL-

Heltmas ~eH-TH<lJHKartH.a: aTxx codHT~A H oqHcTx~ xx o:r 4Joa~ npoxcxo.nHJia 
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PHc.I •. RHreHCHBHOCTL ~BYXTIHOHHHX pacn~oB KaOHOB, Ha6n~eHHUX 
. . 

B npocrpaHcrne sa yrnepo~HHM pereHeparopoM pasnH~Hon 

T.Onl!lHHH (2, 4 H 30 CM ), B 3aBHCIWOCTH OT ilpeMeHH ,!(0 

pacna.n:a B CHCTeMe ITOKOSJ K0 • CnJIOIIlHHe KJlHBUe - pesyn:&TaT· 
. . 

annpOKCHMaillU1 .n:amrux HHTep!flepeHUHOHHOtt cpOpMyJicin 

mrpHx-nyHKTHp- rHnoresa H83aBHCHMOCTH·pacn~OB 

R~ ":! K~ ; ny~KTHP.- pacna.n:u K~- n+n-. 

. · :, 

·• 

, ... 

I 
! 
1 

.j 
··j 

1 
\ 

'·I 
i 

l' 

i .. ~.; 
•/ 

,.~ ' •·. < • 

... 

,,, 
npx aHa.JtH3e pasJIH'lH!lX pacnpe.n:eneHHit•. B nepByll o~ep~m:& Hccne.n:oBa~ 

JIHC:E. pacnpe.n:eneHH.R 'lHcna co6~r~· B iPYH~HH M H TF:u; no3·~;JI.I!BmH.e 
; . . . . ~ ~ 

onpe,~~;eJIHn paapemalliJIYII cnoco6Hocn .n:erexrapa no HHBapximrHolt 

Macce H yrny paccesrHHH a ycraHoBin. xpnepxx or6opa. HHnapnHrHa.l! 

Macca coe1HTH.R1 .RBJIHDDteroca .n:ByxqacrHtlH!lM pac~oM HII2, .n:onXHa 

6sn 6nxsxo~f x 497,8 Ma B, ecJIH. wa~clf pacn~U~x. ~acrHU B3srm paB

HilMH Yaccau ITHOHOBa Yron pacce.RHH.R . .I(XH Hll2- pacn~a.n:onrOZHBY
Dtero xaoHa' ,JtOJIXeH 6uu 6mt3Cllt. K H'jJID no onpe,JteJieHHII, H ,ltJI.R KOpOTKO

XHBYDtero KaoHa, pereHepHpOBaHnoro B Be~~tecrne, oa .n:onxeH 6HTL 

Ta:ra:e 6JIH3KO!t K HYJlll Ha OCHOBaHHH CBOt!CTBa per'eHepaQHH. Bee Kh2'.:.. 
pacna.n:u nocne npHMeHeHHsr xparepHeB or6opa 6unH pas6Hru Ha I4 ape

MeHHHX HHTepBaJIOB IIIHPH.HO!t . no 0,5• Io-IO ceKo Hx pacnpe.n:eneHHSJ 

nolta3aHs Ha pHc.I .n:n.R paaHHX roJIDtHH pereHeparopa. 

JIJI.R cpaBHeHHSJ nony~eHHhiX 3ItCnepJrileHTaJI:bHilX BpeMeHUUX pac

npe.l(eJieUHit c o:i:H,ll;aeMhiMH reoperJ~~ecitHMH nocne.n:HHe 6UJIH coorner

CTByllD(Hu olrpasol.r B~BemeHH c yqeroM aq,cpeitrHnuocrH perwc.rpauHH H 

ycpe,JtHeHhl no cnenpy. AIInpOitCHMa!Uf.R 3Itcrr~pHueHTaJI:bHilX' ,ltaHH!lX 

OCYDteCTBJI.R~aC:b MerO.I(OM HaHIIeHLmHX KB~paTOB ~JI.R BCeX ITOJIOXeHHit 

pereHeparopoa o.n:HoBpeMeHHO. Ilony~eHHUe B pesy~:&Tare annpOKCHMa-

~HH 3Ha'leHH.R napauerpos, HaH~yqmHM o6pa30M y.n:oBnerBOJl.RD~He-nceM 
.l(aHHUM,npHBe.l(eHH HHXe: 

(I5) 'R.;Ipltz··l • ·4,22 :!: o,rr. ( ~JI.R 5,6 CM yrnepo.n:a 

I,785 r/cM2 npH cpe.n:aeM HMnyn~ce 4,5 ~B/c);· 
. 'o + . 

(I6) ¢=4'p-'/?.- • - (89, 7 ~ 6,3); 
(I7) - EJ 
(IB) 'L;=4~ 

(19) 1~-t-1 

o,4a3::t o;:U2o; · 
(0,883-:!: O,OI7)"IO-IO cezt; 

(I,9o :!: o,o7)" ro-3 ; · 

'X/· .. 34 .n:nsr 54 creneHen CB06o,JtU •. ~ 
. "Mit 

.._:._ 
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(20) \ -f(K'I:J-fliZt.,f= · (4, 67 :!: 0,,23) ud.- · . . . . .. 
. ' ~-~--·-:··:· :< ·.:·-J. -~--~.;_,_- ~:·r! .}·,···:·~'" :._.~, ... :~-;--,""~ ~",':· ,.t• o; '·--'-:- • ' 

TeoperHttecKHe KPH_BHe c .n;aHHUMH_ napa.Merp!lllK HaHecen& na·pHc.I •. 
: ~< .. .- ... '".- -~ ;_: :.: --,.~:.··"!!~--;- ;; ~-~::· ...... ; :.~::" -.·.,:; ;:•-".·.:, .. ,· ·::< ::,.::·-t 

CTIJIOmH!lMH JIHHHRMH. 

Teoper·~-~~~KaS!. H~~eP¢e~c~~;io·H~~~\~~~~s ~~~c';~~;r~· ~~: '~'pe
~(m~' ~-H-~ii~~ 2rr - ~-~~nB.n~·~: ~on~;~~~.~ ·'~p~~~o~o~~:~~; .· tt~o .n;~~r_o~· 
XHBYIII~e: ~- 1r. pereaepHp~~a~no'~'· ~ci~-~~~onBy~~~- ~- -~o~·~9;~H·~ · _ · ·• 

xo~:epearim. Mon~ -~c;lii~c.~~B~TL ~pb~~;(;py an~poKcim~nHH ~xcne;~-- '' 
• _;'"' ; .• •• .' ,· .• , . ·.'- ,,. -· f.:·.·: ... ·. · .. "' '. ' .:'-.' . •.,. . ·.. '.:· 

M8HTWILHUX .n;aHI!IlX, CtlHTaR, tlTO. O_da _COCTO-!IHMS! _pacnpOCTpaHRilT!)R .. ,. 
.., ·>: ': ;o l, •.;' • .• • ,· ; '.. · >._ 

1 
,' ; " ·:, ' ~·· ,·, • ' {. -, ,' -, . ' • '-' · '· ·. • l ', 

nesaBMClijlo. B 3TOM cnyqae r,eoperuttecKas cf>OPMYJI!i dy.n;er co.n:epxau 
o ', ' ·, o ; .' : • • o' ,.· • ~ •• ~-' ~-· ' ' ~~ '-' ! '• ~,• I • ~ ,•' ', '. ' • • ' I ~ • •• - _' -~ ""; :,! ; • .,, 

qneu& c .ltBYMSI 3KcnotientaM( des .HHTepfl~JlennHciHu~ro ttnena. Ha:~myq~. 
·- .··· ' ·'"' . -: - . ·- . . . .. ·, 

mee COrJiaCHe C 3KCnepHM8HTaJI!>HUMH .n;aHH!lMH B. 3TOM. CJiyttae HM8JlT 

mrpH~:-:nYHKrHPH~e KPKB!le Ha -p~c.1, ;TH ~PHB!ie ~eDT (X~)~ :" 283 

.n:ns 3B cr~neHen CBodo.n:~. ,Taxas BeJIHttMHa (xH)2 ~~JIHOCTLil.~cruin-
·ttaer rHnoresy He3aBHCHMOCTH pacn~OB .ltBYX COCTORHHJ! KaOHOB Ha 

-... ' . '·· ..... •' . 

( rr+rr-) -: napa. · 

~ns ripoBepKH padofa cneKTpouerpa H Bcett npo~:te.zt!Pil odpado~K~ 
.D;aHH!iX d!lJIH noJiytteHU pacn8,14!l ,JtOJirOlltHBYJIIHX KaDHOB B OTCYTCTBHe, . ; . -· . ·. . : ~ _.. . . . ~-

pereHeparopa. llpHBe.n;eHHUe Ha· pHc.I .ltaHH!ie ,~tasaJIH 

r (R~-n+n-) /r' ·CR~"tBce) ~. (I.9J !.o.r~)·ro~3 npH· (x~)2 .. 7,6 

.D;JISJ II creneHett CBodo.n:a, qro uaxo.ztHTCR B npeKpacuou cor~acHH c 

.Itaunuuli, ( eM. :Hanp/191). . ·. , 

~JIHtlHHa Pa3HOCTH uac,c ~ . H Jfs , onpe.zteJIBHHaR H3 HHTep

~epeanHOHHOl! KapTHH!l, HaxO.D;HTCS! B XOpomeu COrJiaCHH C BBJIHqHHOJt 

c = o.so :!: o.io, onpe,~teneuaoD s ,~tpyrruc 3KcnepHMeHrax 191, r.n:e · 

He HCnOJIL30BMCR pacn8,14 !fl Ha 2IJ. 3ro OdCTOHT8JILCTBO RBJIRBTCR .· 
npRWM .ztOKasarenLCTBOM cy~ecrBOBaHHR HapymeHHSI CP-HusapHaHTHOCTH 

aMnJIHTY.lt .B CHCTeMe R<t, - ~ • 
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~a3y 4}. · MOXHO B!ltlHCJIHr:&, HCnOJIL3YB .ltaHHUe ·.n;pyrruc 3KcnepHMeH

. TOB / 17/ • .llpo~eJtR B!ltlHCJI8HH~, W noJiyttHJIH .. 

(21) C~"9i(f"-J") .. ~- (37:!:I0)0, H cf.t_:DI"3'b- .. . (SJ:!: _I2)0• 
' - . : .. 

TaiOOl odpas_oM, n_apB.Merp •. 1+- , xap~KrepH3Yilll!Hit HapymeHH~ 
CP -'HHBapHaHTHOCTH B pacn~aX .lt~JirOXH~y~~-KaOHO~ Ha~Ba.sa-: 
psxen~sx nHona,onpe.n;enen Hrum . .!talt·· ?+~~ (I,9o :!: o,o7)•ro:..3•expti.· . 

• (53:!:12)
0
]. IIonytteHHas ~enKttHHa ¢as& o/+- c'or~acoBsBanaci. c · 

npe.n;cKasanHe~ 'uo;emr cBepxcnadilx tJ3aHMo.ztei!~TBHtt 1101. Bin~ ocy- · 
.·· .. . - . .. . ·- -· 

~ecrBnena raKJ:e nonarKa 3KcnepKMeH!aJILHoro onpe.zteJieHHR ¢as& 

aunnHry.n:& pereHep~HH na yrnepo.zte uero.n:ou H3ytteHHR Bpeuennott 

saBHCKMOcTH aCKMMerpHH JI~nTOHOB B pacn~ax RM3 11_51. 3KcnepKMeHr 

dsJI Banonneu c nouo~~ll TOR xe annaparyp&, pacnonoxenH~ Kor~pon, 

H YCJIOB.MR 3anycKa d!iJIH H8CKOJILKO H3MeHeH!l. 3TOT OpHrHHMLH!llt 

cnocod onpe,~teJieHHR ¢as& aMJIJIHTY.ltll perenepanHM npHBO.D;HT K BenHqHne., 
·. . ' - ~ . . . ' ._ 

COrJiaCyll~eJtCR C B!ltlHCJIBHHSIMH, BllnOJIHeHHUMH Blime, O,ltHaKO TOtl-· 

HOCTL onpe.zteJieHHR c{?,._ 3HattHTeJILHO xyze· _H cy~eCTB8HHO 3aBHCHT OT 

HM81l~8l!CS! CTaTHCTHKH • 

llonyttenu&e HauH pesynLrar& ·d!lJIH no.ztrBep~eH& HsuepeHHRMH, 

B!lnOJIH8HHHMH B l.lEPit O,ItHOBpelleHHO . ~pynnoH f 16/ ~-- MHOrHMH 
.ztpyrHMH /181 • 

Ha XY1 Mex.n:yaapo.n:nott KOHcflppeHitHH no !fJH3HKe B!lCOKHX suepntt. . 

B BaraBHH 1181 BascitHnocL, qro B W!polioi! crarJirc~~Ke KMeetcR, 

cyll{eCTB~HHOe pacxo~eHH~ .. .ztaHHUX no onpe.zt~JieHHil BpeMeHH ~H;HH · ~ 
~POBast cpe,~tuss ~~JIHttHHa 1191 T5 .. (o,a62.:!: o,o·b6)•ro-10 cex, 

CYII!e~TBOBaBma~ .It~ I972 r., 'ne. corn~cyeTCR c }io~WH H3Mep~,ll~RMH, 
KOTOp!le .ztaDr BeiifqHH;· 'Ls •. (O,a97 :!: 0,003J)•io-10 ~eK •. HamH. 

. . . ~- ..... 

,JtaHHUe OTHOCSITCS! K tlHCJIY HaHdonee TOtlHUX ,ItO 1967 r. H odJI:n:e K. 
HOBOA cpe,ltHelt senHtUt~e/4II. . ; . 

,p 



3a nocJie~HHe ro,nH; OJiaro~~psr 'pa3BHTHD i>H-:Jia~H~YeTO,li;HKH, cy

llteCTBeHHO TIOB!lCHJiac:& TOtiHOCTD 3 KCnepHMeHtO.B no onp'e.neneHHil pas

HOCTH Mace- ·~~ . ~ ~ • Hai6~~ee'.to~Hile 'pesyk·uaru. ~~JIH no~yq_en~- ' 

c npHMimenHe.}i ~~~ ~;;~~aewx 1ero.na "npo~~x;;ftta"'if ~ero~a .;; -nepe: 

ce'leHHR 'itynsi" 1181 • . IIociie~imn Mero;· ~ae; Be;H'liny s:rs ,·· ae ~aBH-· 
c~yil ~T rf:s· ·= -~-r~ = (o;542 ! o,oo6)•io10 cert-1• B uero~e ~·np~:. · 

MeJ:yTKOB". 'pa3H.OCT~··i.iacc OKas~~aeTCSI 3aBHCHMOlt ~T BpeMeHH XH3im 

H .non:a:Jia 'C!Hn nepec'lHraita, ecnH isMe~uca 'Ls~ Hanp~n.lep, Ml1poBan 

~pe.nasia · 0BenH.'lHH~ '&.~ .. o~ 5400 ! o,0035, coor~ercTBYillltan i3peMeim. 

li:H3HH '[~ .;,. 0,$62 ,' np~ \1~p,~xo,ne K 1:"s =0, goo H;Me~HT:~~- .It-0·. ~eJIHtllfHll. 
&'·~= 0,547 :!: o,0035. Hax B.H,nao, ·aanrn: ·1mMepe'al1k (I7),'•r.ne • o.~~:no-' .. 

BpeMeHHO onpe)teJI~JlHC:& . H . {;)' H £;. t COrJiaCyDT:CSI C 3TOlt H:OBOlt. Be~ 
JIH'lHHoit, HO HMeDT, ~~He'l~O, 3Ha~HTElH:&H~· d~JI:&mHe • OmHd.KH. Ha n.pin&e

pe H3MepeHH; 3T:Olt BeJIH'lHH!l HarJISI,li;HO .iteMOHCTpHpyeTCSI npeHMyllleC;BO 
' . . . ' 

HOBOlt TeXHHKH 3KcnepHMeHTa. 

Hama ~eJIH~ima (19) ,li;JISJ I~~-\ B reqeaHe ;tmiren:&aoro BpeMeHH _ 

ocraBanac:& o.~~:aott H3 HaHdonee TO'lHHX H xopomo coBna.nana c MHPOBOlt 

cpe.nuen Be~H'lHHOlt ~0. 19.72' r.: I~+-'· ( i, 96 ':t o; 03). ro-3• 0.D:HBXO 

Ha •KOHcpepeH~HH B Iia.TaBH.H d!lJI. COOd~eH H~Billt pesyJIDTaT / 18/ . . 

~~-~~(2,35! 0,07)•Io-3, KOTOpUlt OTJIH'laeTCSI OT npe.Itll.D:YIIter~ Ha 
·.' ~- .• .· ' . . . . . . . . ' ~ . . ' . 

6 CTaH,ll;apTH!lX OTKJIOHeHHlto 3TOT pe3yJI:&TaT CBSI3aH C HOBOlt BeJIH'lHHOlt 
·• . • • . • ~. I '· .. 

~cs H nonyqea TOlt xe rpynnott. MHpOBaSI cpe,li;HSISI BeJIH'lHHa I972 r. 

duna no~y'leHa B pesyJI:&TaTe. pSI,ll;a cornacyD~HXC.H ,ll;pyr c ,ll;p;rOM 3Kcne-
~ . ~ "' . 

pHMeHTOB, BUTIOJIHeHH!lX B nyqKe K~-, r,ll;e 'lHCJiopacna,li;OB ~~rr•rr-
cpaBHHBMOC:& .c 'llHCJIOM ,ll;pyritiX .H.3BeCTHHX pacn~OB ~ • 

. . 

·, HcropHn, npoHsome.~~:man sa nocne)(HHe 2 ro)(a c napB.Me'fpB.YH 

CHCTeM!l ~ -Me30HOB, TIOKa3UBaeT, ~TO ,ll;aJ:e gnyCTSI 9 JI~T TIOCJie 
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orxp&THSJ HapymeHHH CP-HHBapHaHTHOCTH, npodneua Bee elite ocraercn 
, .: . . :.. .~ . . ' - - ,. . .. . -, ~ 

ropSJ'lelt H HHTepeCHOlto ,llJIS! ee pemeHHH TpedyDTCJt HOB!le H HOBUe. 3K-

CIIepHMe.HT!lo . 

Bo BTopolt tzaCTH )(Hccepr~HH, r)(e on:wcuBaercn HSy'leHHe 3Hepre-
- '> ~: • . • :. ••. • • • 

TH'IleCXOlt SaBHCHMOCTH aMTIJIHTy,li;H pereHepa~HH Ha BO)(OpO)(e, YCTaHOB-
. . . - ' ~.. . . . . . . . . 

JieHHHlt ¢axr HapymeHHS CP-HHBapHaHTHOCTH HCIIOJI:&3yeTCSI ,li;JIS! nonyqe~ 

HHR CB:e.neHillt o cxn:&~u:ic ·Bs·a~o.Iteltcnx~x 'Jienrpan:&aux xaoaoB. 3Han · : 

napa.Me~pu. I ~~-L , : <P..- , Ps , fJ. ; ·o · H H3yqan· B;e~eHaue pacnpe~ 
)(eJieHHH . .ltBYXIIHOHHilX pacn~oB .xaoHoB pasHUx HMnyn:&coB B npocrpaH-· 

CTBe 3a BO)(OpO)(HOit Jmme~:&ll, TIO~~~~~e~HOit' B: ny'lOX ~, no cpOpyYJirul 

(13, 12, 10, 9 ) JlOJ:HO onpe,ll;eJIHU lff1(p)j H. cp;_,(p) - MO)(yJI:&. H . 

cpasy pa3HOCTH aunJIHTY; paccesrn~n Bnepe.n ~ H i{O·HaBO)(opo;ie~ 
'H3y'lleHHe yX6.3aHHUX' 3aBHCHMOCTelt BaJ:HO C TO'lXH 3pEmHSI 'npoBepKH 

npe~cTaBJieHHit COBpeMeHHO~ reopeTHtzeCKOit ¢H3HKH, TIOCKOJI:&KY OHH' 

KoryT d&Tl> TO'IlHO Bll'lHCJieHu, HanpHMep, C TIOUOJII:&Il ,li;HcnepCHOHHHX 
. .· / 1 · · ·. . . . ·· . . · /24-26/ 

COOTHOmeHHlt 20-23 HJIH MO)(eJielt KOMnJieXCHUX yrJIOBHX MOYeHTOB • 

IIocne)(HHe )(aDT B npoc;ettmeu ~Jiy'l~~ 1'~5/ O'l~H:& lleTKHe npe)(cxa3aHHSJ: 

tPt: :o~ei9 ¥-- 135° H li;,~PJI/k~ p-0/,.,tDJ, r)(e d"'{o) ~- 3~aqea~e ,' 
TpaeKTOpJIH W - TIOJIDCa npH HyJieBOM nepe,ll;aHHOY 'mmyJI:&Ce. 3TH npe)(

Cita3aHJIS HeMHOro HaKeHJIDTCR C ytll!TOM I!.Klia.Ita p.- TIOJII!Ca. H COOT-

BeTCTBymii;HX paspe~OB / 24/
0 

. . . 

J3yqeHHe 3HepreTH'leCXOit 3aBH.CHKOCTH BkTIJIHTY.D:ll perenepa~HH 

nBnnercn 'o)(HJIK xs Jiyqnx ·cn~codoB np~Bepx~ ieopew IIouepaHqyxa 15( 

'od acmmtOTJl'leCJtOM CTp~MJieH.JlJl ~ HYJIIj. pa3HClCTH no~H!lX ceizeHHM 

B3aH!lO)(~ItCTBHS 'laCT~ ~ aH.TH'laCTH~ ~a )(aHHOY Sl,ll;pe, nocxciii:&KYH3.:.. 

uep~eu~~ iiru.H Im fi,(p) ·· · ~o o~TH'Ilec·x~n ~eopeMe ~p~o. ~~n3aaa ---~ 
pa3Hoc~i;~~··ao" ~(K"p)~~{KpJ : 2Tm.J;1 (p);k~&/4r,_ -~ IIpoBeptta teopew · 
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TioMepanqyroa B onaTax no perenepanHH aa Bo~opo~e odnerqaeTca e~e 

H noTOMy, qTO npe~CKa3B.HHH ynOMaHYTI:lX MO~enett ~HH cnyqaeB ee 

napymeliHa H BHnonneHHa cHnLHO OTJIHqaDTCa:·~aaa aMnJIHTy~ pereae

pannn yxe He dy~eT nOCTOHHHOt! ,a~onxaa 3B.BHC9TL OT 3HeprHH,aCHKU

TOTHqecXH ·npndxHXaacL K 0° c nepexo~oM qepea- 90° npH aaeprHax 

20-IOO raB; 1-f~i[p)l/k TO:a:e He dy~yr no~qHHanca npocrott cre

neanott 3B.BHCHMOCTH OT P , a dyJI,yT o·nHCI:lBB.TDCH Clonee CHOJ:HOt! 

~yHKnHet! p· C'MRHHMJMOM npH TeX :z:e ~HeprHHX /22-24, 26, 27/. 

Qni:lTI:l no pereHepanHH qepe3 OnTHqecKyD TeopeMy H H30TOnHHBa

pHaHTHOC;b (~(K0p)- G"-t(K
0p) ==G; { Kfz.) -Ue{K-t-n)} n03BOHHDT .llOJiytHITD 

H63B.BHCHMYD npoBepKy OCHOBHI:lX 3B.KOHOMepHOCTet!, HB.dJID~eHHI:lX npH 

H3UepeHHBX ·nOJIHI:lX ceqeHHt! 3B.PH.I9HHI:lX KB.0~0~·/2B/. 3TH H3MepeHHH · 

npH 3Hepriax 20-55 f3B OCIHapyJ:HJIH H90J:H){B.HHOe nOB9,1\9HHe noHHI:lX 

ceqeHHtl, B OCOCieHHOCTH I\p , H C ytJeTOM JI,B.HHI:lX npR M6HLmHX 3Hep

rHaX :rr.na· ~P 1291 YKa3HBaHH nHdo aa aapymeHHe reopeMH TioMepanqyxa, 

JIHCIO Ha pOCT IIOJIHUX cetJeHHt! ~N - B3B.HMOJI,9t!CTBHt! B OCIHB.CTH HM

nyJILCOB dOJILmHX 20 ~B/C /26,30/• 

3xcnepHuearu no perenepanHH Ha ·BOJI.OPOJI.e rrpeJI.'l>HBJUIDT PHJI. cepL- . 

eaa'ux · ~peCioBaHHt! K arrnaparype • .no onpeJI.eneaHoro· yp.oBHa paaBHTHa 

M9TO)tHKH H T9XHHKH 3KCIIepHM9HTB.npOBe~eHHe TB.ItHX HCCJI9JI.OBB.HHt! 

BOOdDte'ae npeJI.CTaBJIHJIOCL B03MOJ:HUM. 

MaHOCTL ceqeHHH pereHepanHH H 3B.BHCHMOCTL OnTHYanLHOrO Bll

XOJI.a pereaepHpOBB.~HUX --~ OT JI.JIHHI:l MHmeHH TpedyeT 'coa~aHH.R 

I:HJI.KOBOJI.OPO~HOl! MHDieHH .I(JIHHOl! B HeCKOJIDKO MeTpoB. 

llpH BUCOKHX 3HeprHax, ItB.K nOKa3I:lBB.6T MOJI.9HHPOBB.HHe Y6TOJI,OM 

iloRTe:Ra.pno~ aiPPeKTHBHOCTH perHCTpanHH pa3JIHqHI:lX MOJI.. paCna,D;OB 

~ - Meaoaos ~OBOJILHO CIJIH3~ H rpy:rr.ao BHdpaTL raKHe ycnosH.a, 
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KOrJI.B. pacnB,Itil. JtM3,KE3 H Kll3 CHJILHO nOJI.B.BJI6HI:l IIO cpaBH6HHil C pac

na,D;B.MH KII2. noarouy .Itnll-B!UeneHHa.TpaitcuHccHoanon pereHep~HH He

oCixoJI.m.w, qroCIIi .ycraaoBxa HMena ·xopomee yrnoBoe H· HMIIYJILCHoe paa

pemeaHe, a TB.KJ:e COJI.ep:z:ana JI.9T9KT0pll JienTOHOB, C IIOMO!IILil KOTOpllX 

KII2 pacna,D;I:l qHcTo ~eHTH~HnHpyDTCll rrpH ananHae nonyqeanott HH~opua

nmt. 
~HaHqecxaa aa,D;aqa rpedyer HayqeHIIIll pereHepanHH B ~YHKnllllll_3Hep

rHH BnJIOTD .JI.O MB.KCHMaJILHO B03MOJ:HOt! Ha JI,B.HHOll YCKOpHTeJie. }lna 3Toro 

HeOC!XOJI,HMO HMeTD nyqoit qacnn~, OpHeHTl!!pOBll.HHI:lll RB. BHYTP6HHIDD MH:

meHL YCitOPHT6Jlll IIO~.l1B.JlllM yrJioM, r:rr.e BUXO~ Hf BllCOKOt! 3HeprHH_ 

JI.OCTB.TOtJeH ~Jill rrpoBe~eHMH 3KCIIepHMeHTa. 

Haxoaen,· rpeCiyeMaa roqnocTL H3MepeaHn aacTaBnaer perHcTpHpo

BB.TD 3B. nHKJI pae!OT YCit0pRT9JIH ItB.It MOJ:HO Clonmee qHCJIO COC!l:lTHt!, .. qTO 

B03MOJ:HO.TOJILit0 npH B.BTOMB.THtJeC~OM pe:z:HMe npHeMa HH~OpuanHHo 

TipeJI.'l>HBJI.ReM!:le TpedOBB.HHH B TOR HJIR HHOt! Mepe YJI.OB1!6TB0pllllTCll 

B YCTB.HOBRe J>HC /3!/, C IIOMO!li~D ItO;Opott C!UJIH BUIIOHH6Hll 3ItcnepHMe~Tll 
aa ycKOPHTene 70 raB·B CeprryxoBe. 

B cocTaB EKC BXOJI.HJIH·cneKTpoueTpRtJeCKRt! uarHRT 1321, .cHcTeMa 

MB.rHRTOCTpRKnHOHHUX HCKPOB~X KaMep / 33/, CRCT6Ma cnHHTHJinHqHOHHllX_ 

rOJI.OCKOnHqeCitHX cqeTtJHitOB / 34, 35/, ·JI.6T6ltTOp 3JI6ItTpOHOB / 30/, ~eielt~ 
TOp .MilOHOB /37/, B.HTHCOBTIB.JI,B.T9JILHI:l9 CtJeTqHKH, MOHR;·Opb!,. Ipex-

.. 1J9/ . . ·. . . 
l.!9TpOBB.ll J:H){KOBO,li;OpOJI.HB.a wmeHL,. pacna,D;HI:l;l Od'l>eM JI.HHHOt! JI.O _!0 M , 

3aiiOmieHHHn' reHHeM,R COOTBe.TCTBYDDtaa 3H9KTPOHHKa/38f. Bell arrnapa- . 
• > ••• .; ••••• , • -. 

Typa padOTaJia Ha nRifHH C 3BM B3CM~3M, rrpRHHllB.~me;t H ~aiiRC~BB.DDtet! 

JI,B.HHI:l6' Ha JmrHHTHI:l6 JieHTbl (MJI).,. 

Cneit~pOMeTp paCIOTaH B H6itTpaHLl!OM nyqKe,. KOTOpi:lit BI:l~O,li;HJ!Cll .C. 

BHyrpeaaen·wHmeHR ycxopRT~JIH noJI. yrnou I0~x aarrpaBJieHRD,JI.BHJ:e~Hll 
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ycKopeHiruX .ito 70 r3B npOTOHOB. RcnoiiL30Ba.JiaCL. MllllHHHeBaH 
BHJTpeHHHH ~~meH~ ,lJ;JIHHOll 20 mr H ,lJ;HaMeTpOM .2 MM. . , , . 

• -~ • • • < 

3KcnepHMear·npoBo.n;HJics npH .n;Byx saaqeHHHX nons cnexrpo-

ierpH~ecxo;_o M~rimta · I0,3,6 xr~~cc H i2,672 xraY,cc, ooecn~qHB-
mHX OnTHMMLHYD 3qxfleKTHBHOCTL cneKtpou_eTpa eOOTBe~eT~eH,~O ,ll;JIH . 

pacn~aon oa3& ,lJ;JIHHlUl OKOJIO 6M ( "reoMerpHH I") H OXOJIO 9 ).( 
("reoirerpHs 2"). 

. ITonyqe~He 3XCnepmrearaJILHUX ,lJ;aHHllX H ~ oopaOOTKa OCYRteCT

BJIBJIHe~ B. re'qeHHe I970-I972 ro.n;oB. OHH pa~OHBames 'Ha 3 3Taria, 

KOTOp&e .ll0%HO p-a~CJ.IaTpHB~Ti> Kalt J OT,D;eJILHllX 3XcilepHM8HTa. lta.z.n;Htt 
' . ·. ' .-... ;_ ~. ' .. . 

H33TMOB BKJIDqaeT B eeos Onpe.n;eJieHHOe XOJIHqeeTBO eeaHeOB pa-

OOTll yeraHOBKH B nyqJte ·H nonyqeaHe onpe.n;enes~oro qHena eooutHtt 

B pa3HllX YCJIOBHHX e BO,D;OpO,D;HOtt MHmeHLil B nyqJte H Oe3 Hee. 

. ITepBun 3Tan ene.n;yer paceuarp~BarL KaK 3ran n~~y~eHHs npe.n;-

BapHreJILHux .n;aHaux, nocne.n;oBaBmHn 3a xoMnnexeHon aactponxon 

Bcero cne~tpoMerpa, B retJeHHe xoroporo no.n;oHpMHCL yenOBHB ero 

paOOTll, THn TpHrrepa, MeTO,ll;U XOHTpOJIB 3JtenepHMeHTaJILHOtt H~~op- . 

Ma~HH, BUBCHeHHH CJIAOHX ~eeT H r • .n;.. B reqeHHe nepBoro 3Tana 
. . 

O&JIO 3MHCaHO Ha Mn OKOJIO 300 H roo rue. eoournn B.H3MepeHHHX 
< • .,_ • • - • • • • :· ~ 

e BO.n;opo,D;~~ (H2) H oes Hero (BaJtYYJl). 

Bropon 3Tan 3KcnepHMearoB npoBo.n;nnca B ctaDlfJILH&x yenoBl_!HX 
. . . 

reoMerpHH I. KonHqecno saperHe.rpHpoBaHirux coOurHR - 237 rue. 
'. ' . . _,. . 

(H2) H BI rue_~( Bax.). 

TperHtt. 3Tan npoB.O.ItHJICH B yCJIOBHBX reOKeipliH 2. 3aperHcrpH

pooo.~o ~XOJIO' Ls~ro6 (H2) H o,·5~ro6 ~-~x.) eoO&THtt. 

3anHeaHHaa Ha nepBHQHue WI H~OPKtlttHB no.n;JiezMa oopaoorxe 

. Ha 3B!.{ C ~eJILD p~KOHcrpyxziim COOUT~It H HX aHMH3a Ha npe~er 
-.•: .. 

/ 

.22 
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K,lteHTHqJHKa~HH pacn8,l(OB HettrpMLHilx ItaOHOB. OCipaCiorKa HH<f!OpMarum 
. ~ ; 

erpOHJiaCIJ Ha OCHOBe pa3BHTHH MeTO)J;OB, J.!CnOJIL30Ba.HHUX'B npe.l;(U.D;Y

IIIHX 3XenepHMeHTaX. lilna 'eos.n;a~a nporpmo.ra reouerp~~eeJtOft peKOH

CTpy~KH eodt.trKn /40/, nporpaMMa H:ic crar~CTHtiecKoro 'aHaJIHsa, HC;. 

noJIL30BaHHM .n;ns HsyqeHHB ocooeaaocreit yeraiioBKH H HH<flopua~HH, 
onpe.n;eJieH~H XpHrepHeB OTDOpa /4I,~2/_H K,lt6HTH<f!HKa~HH KaHaJIOB 

pacn8,1(a H nonyqeHKB pacnpe.n;eneHHtt',D;ByxnHOHHUX pacn~OB B tPYHKqHH 

BpeMeHH, nporp&.ua · onpe.n;eneHHB eneupa n8,1(allll!HX ~ no HX rpex-. 

qaerHQHUM pacn8,1(aM KM3 H RIT3, nporpamra BUQHciieHMB 3qxfleKTHBHOCTH 

·yeraHOBKH H nporpamra annpOKCHMaUHH ,lJ;aHHilX HHTepf>epeHUHOHHOtt <flop-
.· __ ... 

llYJ!Olt, HCnOJ!L3~BaHHil.B ,lJ;J!B nonyqeHHB lf;1'(pJI H 'f7~(p) H Bcex CBB-
3aHHHX e·HHMH B6JIHQHHo • 

Ha Bcex 3raizax oilno nonyqeao 'cne.n;yDI!lee·_,qncno .n;ByxnHOHHhlX pac-
,' ' ,, . -~ 

n8,1(oB, no KoropuM H onpe.D;eneau ~H3HtJeCKHe pesynLraru: 
~ 

3ran H2 ~Kyyu 

I KHeB I970 / 43/ 799 I28 ' ' . 
n, AMcrep.n;aM, I97I / 44/ I850 242 
m, ~Karo-EaraBHa,I972/45/ 5000· BOO 

THnHQHUe pacnlle.n;enimHsf, xapaxrepH3YiluiHe o:roopaHHue KIT2 -pac-. 

na.n;u, a TaRXe paspemaD~Il cnoeOCIHOCTL cneKTpOMerpa, npHBe.n;eHU 
aa pHc. 2 H 3. 

.. BpeMeaHue pacnpe.D;eneHRB coourHn, npe,ll;eraBneHu Ha JlHC .4 BMeere 

C pesynLTaTaMH HX.annpoxeHMa~HH HHTePtflepeHUHOHHOtt ¢0PMYJ!Ott. Tax 

Xe, KaK,}{ B CJiyqae C. TBep.n;UMHpe~eHeparOpaMH, rHnOTe3a oreyTCTBHB 

HHtepflepeH~HH B pacn~ax ~5-n+rr" · HMeer npeHeOpexHMo Ma1niln 
' . ypoBeHL ,lJ;OCTOBepHOCTH!· 
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r;..to,. ·B, <B,·-b !-oe•·Rl'. 
m•ad 1 

6 

J, 

It tB 21. 

OJ D.t u·M lS Ql 

? MOHTE ICAPJIO 

+ 3KCOEPJ.li'IEHT 

-~~ Ia) 

0) 

PHc.2. a: YrnonHe pacnpe~eneHHR coOuTHR, HHBapHaHTHaa uacca 

· KOTopux 498-3s;;_ < tn;rn<498+.3<>,. ,' r~e . <>m - pa3pemaJ>-

~~taa cnocoOHocT:D:cneKTpoueTpa no Macce ( CMopi!c.3).' 

- ToqxH - annpoxcHManHa pacnpe~eneHHR ~YHKnHeR THna 

- - N(a~::A; i>At rl:+A3exi>(- 9~j~; ny~xrHpou ·nu,iteneHa Hs· sroR · 
. 0 

-~YHKnHH npRMOnHHeRHa.fl ·qacn, OllHCUBallll!a.fl ~OHOBUe " ,. ·~ 

e2. . pacn~. 3xcnoHeHnHanl>HUR nHx.npH uanux· - pac-

_n~u ~ s .... rr+rr-. 
. I : .. -

0: 3aBHCHMOCU BenH'lHHU·u_f.;; 90'1./2 , XapaKTepHSYJJDte!l 

yrnonyJJ paspemallJitYJJ cnocoOHocrJ>'cnexrpoMerpa,or 
··-· 

HMnyn:Dca xaoHa. 
24 
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;s Jo ·:·H :11 P. r,l;. 

a) 

MAccol!oo! ....... 
AAA PA»>IIl' ....,.,...,_. 
~& 

0) 

PHc.3. a: Pacnpe~eneHH.fl coOUTHH no HHBapHaHTHO!l Macce h7~. 

B3.11TU C00UTHR, ~JU! KOTOJlUX ea.:.l3~(p)t• Pacnpe~ene
HHH annpoxcHMHpona'HH ~YHKnHeR "rHria N(m;,Jt) = A1 .,.. 

A2·e,cp[-lm11~·1i\r_..)'2./2.e;.z{p)} - cnnomHue JIHHHH; 

nyHKTHP - ~OitOBHe COOHTHSo raycc~BCKaR qacr:D 3TO!l 

~YHKnHH - pacn~H ~~rr•rr-. 
. . 

0: 3!J.BHCHMOCT:& BeJIHtlHH~ G;, (p) xapaxrepHSYJJIItell paspemall-

JI!Yil cngcoOaocu cnexrpoKerpa no HHnap~aHTliO!l Macce, OT 

mmyn:Dca xaoHa •. 
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Pac.4. HHTeHcHBnocn .ztBYXIIHOHI!liX paCII8JlOB.KaoHoB, HaClJIIl~eHH!lX B 

IIpocrpaHCTBe 3a BO~OpO~HOR MMmeH&Il, B 3aBHCHMOCTH OT Bpe

l!eHH ~0 pacn~a B CHCTeMe IIOKOH t>: a) - reoMeTpH.R I. 

·.- ... 

,. -~ ,--. 

. ,26 
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llECAY DISTRI!UTIONS OF K0
- :rr· + n· 
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. Hi 

'''! 
-l!eTFIT 12•5! (93DF) -~ 
~t<O:NTEIIFWNC($. 1•ao7 ~~ 
- K.-1f'1i"D£c.<1Y5 · f 

\N -.!!!!!. ) X 
""" Mvao •. ~ 

(II 1 I I I J I I I I I I 1 j I I 1 I il. I I I I I I I I I I I I I I I I I 1 I I I I ' I' I I J 
0 2 4 6 8 10 0 2 . 4 6 8 10 

PROPER TIME J 10"
10 sec. 

10 

PHc. 46.- reoMeTpMH 2; ~JIH H3MepeHa~ c, BO~op~.n;OI! (H2) H 6ea 

BO~opo.n;a (BaKYYJol). CIIJIOmH!le KPKB!le - pesynLTaT anrrpOKCH-
; . . . .. 

Ma~HH .n;aHHHX HHTe~epeH~HOHHO~ ~OpMJJIOR, ruTpHX-nyHKTHp - rH-

llOTe3a.He3aBHCHM~C~H_paCIIa,J!;OB_R~ H ~, nyHKTHp -pacna~ 
. ~a K~ ~rr+rr. 
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3HatieH~urZ[:5~~(P)I/k · ,.H ·<p;(p) _ , . Ha~ylllllH,"! o6pa3QM y.n:oBner

BOpstDillHe 3KcnepHMeHraJILHH~- .n;aHHHM COOTBercrByD~HX BpeMeHHUX p~c-

npe.n:eneann, npe.n:craBneau aa·pnc.5,6 B cpaBHeHHH c .n:pyrHMH .n:aa

HHMH /52-541, HMeDil!HMH~a B nHreparype, H pacqeri:w~- no Ko.n:e.JIH 

KOMTIJI6KCHHX MOMeHrOB H .D:HCnepCHOHHUM COOrHomeHHHMo 

Kax BH.n:ao ns armx pncyaxoB,~asa aMnJIHry.n:u pereaepaQ~K ae 

aaBKCKr or aaeprnn·xaoaoB. 3ror BHBo.n: 6un npoBepea nyreM BHnon

aeaKa npo~e.n:ypu annpoxctma~HH .n:aaaux-nocne.n:a.~ro ~rana 3xcnepK-

uearoB c tp;1 ~co~st. B Hccne.n:yeMOM-HHrepBane. EHJio·nonyqeao co

rnacHe 3KcnepHMeHTaJILHHX .n:aaimx c srott .rHnoresoH. npH. Cfi~ a-!3!0 Z8~ 
Cpe.n:aaa ze ~asa, BHtiHcneitiiaa no pesynuara.u pHd. 6 , r.n:e oaa 

onpe.n:enanac:& aesaBxc~o B KaJ:.n:OM xarepBane,pa~aa ~~(W=-132,3°~ 

! 5,7°, llTO r~ze no.n:r8epz.n:aer rHnoresy ee aesa~HcKuocrH or aaep-
rHH. 

3aaqeaua2lfi:(J>)I/k ,· Ao H. (alo(olt)0 , BHilHCJieaaue no .n:aa~ 
HHM C \('~ . •' :.. 

BHCHMOCrLD or 
13!

0 
:!: 8° , 6HJIH annpOKCHKHpOBRHU creneHHOR sa-
- -tt.·· 

HJ.mynca ... p • ITonyqeaaue .n:~aime K saRoaouepaocrH 
aaeprerHilec~toro noBe.n:eaHa KaK ~asu, raK _H Ko.n:yna aMnJIHry.n:u 

rpaacuHccHoaaon pereaepa~KH K~ - ~ aa Bo.n:opo.n:e cornacyDrca c 

reoperH~IecitHMH pacqi!ra.J.lH /23,24/ H HCKJIDilaDT aapym~HHe ;~opew 
IToKep~HilYKa B iiccne.n:onaaaon 'oonacrH aa~prHR. . , 

Ka pHc. 6 BH.n;Ho, qro mieerca xopomee cornacHe aamHx .n:aaaux 
no Ao·; C ;~HHu~- H3~~~eHHR pasHOCTH n~~H~~ CetleHHR - I\IL H ~IL ~ 

j:_ ~- • ~-' • ._ -••• --.. • ·-. 

B3aHKo.n:eRcrszn. 3ro; no-nepBux, c_BH.n;eren:&crnyer o row, no 

H30rOnHHBapHaHrHO~TL B 3tHX peaKitHstX B~~OJIHaerca C B.HCOKOit roq

HOCr:&D, x; BO-Bropux, aBJiaercs aesaBHCKUHM axcnepHKearan:&HHK 

no.n:rBep.E.n:eaHeM ncex aa~toaouepaocren, o6aapyzeaaux B npawx 
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PHc. 6B~' Il!llJHCJieHHe Ha OCHOBaHHH npe,llll.1\Yll!HX ,l\aHHUX 3Ha

~eHHJI pa3HOCTH TIOJIHUX CelJ~H~ B3~HMO,I\6llCTBHff ffOp If Tfp • 

CnJiomnue JIHHHH: (a) - 3naqemte !Jlasu B npe.nnoJibJ:emm:, 

liTo .oifa·nocrosmna B HCcJie.n:yeMoM Hnrep.ua.Jie;,_((l), (B) -
~ , ... --:_.._ .. 

annpOKCHMaUHS! ,llaHHUX -<:TeneHHUM 3aKOHOMa -.ltJIS!. cpaBH6HHSI 
_ npHB~,IteHU .ztati~~~_,·;pyr~X 3 Kcnejnn.ie~TOB /52-5~!. 46/. 
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H3MepenHSIX nonriux ceqenHn 146i. - ITpx npoBe,IteHHH axcnepHMenroB c 

BO,ItOpO,ItHOll MHmeHLD lJaCTL BpeMeHH duna CTBe,nena Ha noJiylJeHHe ,ItaHHUX 

C yrJiepO,llHHM pereueparopoM ,llJI~HOll OKOJIO I M H-TIJIOTHOCTLD yrnepo,na 

0,9 r/cw3• B pe3ynLrare 3roro axcnep~enra duna onpe.n:enena ~a3a 
awnnHry.n:u perenepattHH na yrnepo.n:e B HnrepBa.Jie, I6-40 1'3 B/c, xoropa11 

OKMa.JiaCL He3aBHCIWOll OT- 3HeprHH Qr9[ t(K"c)-!0 (KtJ]= - 129° :!: I6° 

H B npe,nenax omHdox coBna.n:ana c ~a3oll (2I) onpe.n:enenHtt npH cpe.n:

nell HMTIYJILCe 4,5 raB/c. Pe3ynnam oJipe.n:eiienHsiMO.D:YJISI aMIIJIHTY.D:!:l 
- - -

TpaHCMHCCHOHHOtt pel'e~epattHH I<?_ - ~ Ha yrJiepo,ne B TOM :ate HHTep-
. :_ -. : 

Ba.Jie IWnyJILCOB npHBe.n:enu napHc.7, -ouy.n:a tilri.n:no, ttro onH corna
cynrcl! c pactt~TaMH no onrnqecxoR MO~enn /471., 

B pesynLTaTe npoBe,neHHSI axcnepHMenroB no npHMeneHHD SIBJieHHS!

pereaepattHH .I{JISI H3ytteHHSI cnadHX H CHJILHHX B3aHMO~eRCTBHR nettrpa.JIL

H!:lX xaonoB noJiyttenu cne.n:ylli!IHe pesynnaru. 

I. BnepBue HaHdonee npSIMHM H yde.n:HrenLHHM cnoco6oM ~oxasano 

Ha.JIHlJHe HHTe~epeHttHH~ pacrta,nax .I{OJirOJ:HBYIIIHX H KOpOTKOJ:HBYlliHX 

nenrpanLnux xaonoB aa·.n:Ba nHoaa. ITpH HsyqenHH HHTe~epenttHH onpe

.n:eneua pa3HOCTL Mace. R~ H · ~ - 0 = 0, 483 :!: 0, 020, KOTOpaSI 

B npe,nenax OWKClOK COrJraCOBHBa.JiaCL C pa3HOCTLD:Macc 0 =0,50~!0,I, 
onpe.n:enennon B ,npyrHx 3KcnepxMeHTax, r.n:e ne HcnonL30Ba.JIHCL ~BYX

nHOHHHe pacn~u xaonoB. Ha.JIH'lHe Hnre~epeattHH H cosn~eHHe pasuocTH 

Mace RBJIS!IlTCSI npS!llHM .n:oxasarenLCTBOM napymenm11 CP-HHBapHaHrnocrH 
B pacna~ax H6llTpaJILHHX KaOHOBa 

2. Onpe,Jtenen xownexcnun napaweTp 11-4- =:I tt+~(ex:p(i¢.,.~)' 
xapaxrepH3YDll!Hll napymeaHe CP-HnBapHa~raocrH H aBJISID~nca ornomenHeM 

awnHTYl pacnaxa ?P- napymalll!lero npottecca ~~n+rr- H ~P -coxpa

HS!Ill!lero nponecca ~~rr+n- : 
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~f- • (I;9o:!: o,o?)·1o-3 •exp [ i (53 :!: 12)0 J • 
BenH~HHa ~a3u· a:roro'napaue:rpa ·B npe.l\enax omudoK 3KcnepHMen:ra 

coan~ana co aHatieHHeu, npe.l\cKaau~euuu·uo.llenDD cBepxcnaoux 

aaa.inro.lleRcnint, BBe){eHHOII .l\HS o6'1isclienHSI CP-HapymeHHs. 

3o BnepBHe C){e!laHa TIOTI!lTKa H86JID){8TD HHTep~epeH~HD B !len~ 

TOHH!lX pacna)\ax HeJ:!TpaHDHilX KaOHOB npH H3y'!eHHH 38p$1.l\0BOJ:! acHM

MeTpHH MDOHOB H3 pacn~OB H13o 

4. ·K3uepeHa aunxHTY.lla pereuepa~HH ~ - ~ ua yrnepo.l\e .1\JISI 

cpe,ll;Hero liiMTIYJIDCa KaOHOB 4,5 raB/c: 

~ j-f0(K°C)-f'(K°C)j .. (4,67 ± 0 123) M6 

ar9[f"cJ(l:J-fC~<;Jj .. ·- I27~±ro0 • 

K3uepeHHSI 6HJilll npo,ll;OJIXeHH BnocJie.l\CTBHH·a 1m:repaane HMnyxDCOB 

16-40 r3B/c. PeayJIDTaru H3¥epeHHJ:! BO BCeM HHTepBane KMTIYJIDCOB 

4-40 f3B/C COrJiaCyDTCSt C pac~eTaMH no OTITH~eCKOJ:! MO)\eJIH. 

5. BnepBHe npllMblu cnocoOou~oxa3aHo cy~ecrsoBaHHe HHTep¢epeu~ 
ItHH B ){ByxnHOHII!lX pacn~ax. ~ H. Kg , pereHepHpo~auHux B :EH.l\KO~ 
.BO,ll;O~o~e. K3uepeHa aMTIJiliiTY.l\a rpaHCMHCCHOHHoR pereuepa~HH KZ -~ · 
Ha BO,ll;OPO.l\e,ro eCTD ee UO){yJID H ~a3a B'HHT6pBaJie HMTIYJIDCOB . 

14-50 faa/c. ~a3a aMTIJIHTY.l\H pereuep~HH ~: :;or-~(j"(Kp)- f(tZ"'pl] 
He 3aBHCXT OT 3HeprHX KaOHOB lii ee·cpe)\HHB B6JIH~liiHa paBHa 

<fi~ = :.:;:,q32, 3° ! 5, 7° • 3Heprer~ecitas 3aBHCHMOCTD JlO,ll;yJig aMTIJIH-
• . 

ry.u;H pereaepa.itHH onpe.n;euercs 3aKoaov 

. 2./:f:i(pJf/k ... (0, 79 ! O,J)• p-O, SJ±O,_I3 v6~ 
~~-YcraHOBJieHBHe 3altOHDKepROCTH 3HepreTH'!eCKOrO DOBe)\eHHB 

llO.l\YJis H ~asH awJixry)l;u rpaucoccxoHHOlt p:reHepa.ItHX ~ - ~- lia . 

BO,ll;OpO){e H yrJiepO.l\6 HCKJID~aDT HapymeHHe reopeMU llOuepauqy&a B 

· peaK~xsx ~3axKO){eltcrBult ~ x ~ c HYKJIOHaMH x B){p~. 
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7. -:Ycraaosneao,, ,,llro,. pe3yJIL~a:ru. M3uepemnt rumJIHTYJtEl :rpaac

lmcqMO!{!{~~ ;~;eae~-an~- :Ri ~.)\~ ·-a a _;~~op~~e .xopomo. ~ornacyll:rcsr 
. - . . --.. . . ~. .. . ... -· . - -. . .. · .. ~ _. . " . . - . . ... ·-

c pacq~-;~M .. co~n~;rcT,BYilli!.MJ(,."Bef!MqM_H :c _ !IOMOII!:&Il _ npoc:riVC.; MOJteJieR _ 
-. . . - . . . . - .. -- .. .. 

.KOMOJI8KCH!l; __ yrJIOBI>I:l(/_MOM~H:XO_B, ~-- l(OTOp!lX ,McD_OJI:&3YilTC_S. ,ll;pyrMe 

3.KCn~p!fi!eH~B.!I,:&H~~-',C~Be,lteHM.S, .0 ;KaOH~H!KJIOJIHilX. ~HTY~Hf. paccea

H~~y a :r~~e .. c. pacqih:ro.nt no . .1\HCnepcHOHH!lM ·_coo:raomeHHsW . JtJia 
· .. -~' - , -.. ,-. • _. ·-o • · .• ·' ' · . · " " ' • •- ,_ 

cnyqaes B~nonaeaua TeopeM!l lloMepaaqyxa. 
· i I ,

0
, •'. "; • '.. "" 4 ·f. 

\• 11 

a •. Orrpe,ll;eJieHa 3Hepre:rHqecxaa 3aBHCMMOCT:& pa3HO.CTK liOJIH!lX 
·• . . . ;.. . .; . ·: .. • . ' _-- ;__ - . -· .. ; .,. . ::: 'l _: .- .. : -~ ~~. . . . ..... :. . - . '"- .J- • • • • t', 

ceqeHHI B3aHMO,It8ICTBHI H81TpaJip~!lX KaOHOB H aHTHKaOHOB H~ . 
~ . . . .._ t/. . . •1~ -- - •• _. ·; •. 

BO.D:opo,~te G'e(K0 p) -6: (K 0p) _ .. (7,J:b)~..P.;..o,53 ~o.~I3 uo, ·: 
. , ', . , , , .. 't .,·. ,, ...... _-, _., .. -· ... _._., , , , ". 

Ko:ropaa xopomo cornac~e:rca c pa3aocu~ H30tonH~e.c:ltM conp.~e,a- _ 

H!lX ceqeHHI B3aMMO)l;8ICTBHI i(n.. K I\ n. t onpe,~~;eJieHHilX _B paOo-
- -. ~ _, ., • . '}> . : l ..• ~---·:· • . - " ~ .• ..... + - . 
re -~4~:: .CftCK-n.) -.G"t,(l("~) . :'" C~2~3:!:3~9)~P_~o;65 _-0,09 · •. ·, 

3:ro SBJIS8TCS ,c .. O,ltHOI CT,OpOH!l ,a~_C)lepHMeHtM:&HOI. npo!iepKOI! H30.TOO-
. - ' ·.·· . ' - •'· ,·. ., .•. - . ' . 

HH:Ilal>HaHTH0.9p; B C90TB_6TCTBYillltHX p_eaRflHSX, a C _ ,!tpyrott CTOpOHU -

I:1~3~~~CKM!l~ OOJtTBepx;eHH~Il poc:ra D011HilX c'eqeHHR Jin.:.-. B3aHMo-. 

;9,RCT.BMtt, yc~aHO~JI-~~~OX:O ,B 'p~~OTax /46/•- . ., 
. • • .. • ... -· -: ! ... . ) ~~ • ... • t. . ' . 

9. -·0nHCaHH!le B. HaCTOSII!el, paelo:re 3KC06pml8HT!l H C03,1taHHaa 

JtJIS·. HHX •annapa:ry'pa nocJiyXHJIH _OCHOBOlt ,ltJIS DPOBe,ll;eH~S ,ll;aJI:&HeltDIJ!X. 

HCCJI8,1l;OBaHHI SBJI6HMS pere!!epattHK E! OOtlTax C Jt8ltTepHeM /4B/ • ~ 

3aperHc:rp~pOBaHH!le -B reqeaHe axcnepHMearos rpexqac:rKqH!le pac.:r' :J 
Oa,ll;ll R~ t CTaTHCTHKa KOTOPLIX,,BO MHOrHX CJiy_qaax np~ll,~maeT Jiyq

mHe !mpOB!le.paOo:r!l~ 003BOJIHJIH OpOBeC'!H J!CC~e,JtqBaHJIIS C!JettmJlH

qecitMx·BonpOCOB.Cl!a0!lX•B3aMllO,ll;eltc~BIIfJI/lf9./, npe.Jt.IIOXIIT:& pelJieHHe 

OpOOJleM!l J180){H03HatlHOCTH JiapaJ~e:rpos,. QOJ!Cl.Ujallllllii_X, lfl.QpKqla~:ropu 
B .pacnB,Jtax. RM3 ·H . ..JIP/5°1. ·.' 

·"'·' ·.·,~-:'.! )> 
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IO. MeTO,li;Hll8CKHe HCCJie,JtOBaHHS pa3pemeHHtl cneK:rpm.te:rpa no-
, . , 

cnyxa:r ocaoson .JtaJibHelmero pacmHpeHHa nporpa~xu HccJie.JtOBaHHtl 

aBJieaMa pereaepanHH aa TJJienux smpax · c nen:&D onpe,~teJieHHa cpopM

¢aK:ropa Hett:rpan:&HUX KaOHOB H e~O cpe,li;H8KBil,llpaTlillHOrO · p.UHyca/55/. 
. . ·: - . 

II. Orru:r, HaKonJieHH!ll! npH npoBe,ll;eHHH onHcaa!iux HCCJI~.n;oBaHHtl, 

OCHOBaHH!ll Ha nporpecce TeXHHKK, 003BOJIHJI .rrpe,n;JIOXHTL pa,ll; 6y,ll;y'IJtMX 

3KcnepHMeHT01l no HCCJI8)(0BaHHD C~-napymaKJli{HX 3cMJeKTOB B paCIIa,ll;aX 

xaoaos /521,-~oropue yKe Ha'lHHallT ocyll{eCTBJifiT:&ca B Rac:rH:ry:re 

lflH3HKH BUCOKMX 3HeprHio 

B ocaosy .JtHccep:ranHH no11oxeau pe3yJII.Taru, · ony6JIHKOBaaaue 

B paOo:rax /I2,I3,14,.15,34,. 36,-37,40,41;42,44,45,47/, B!lDO.IIHeH-

HilX C yqaCTH8M aBTOpa. i2H3H'l8CKHe pe3yJILTaTU 3KCnepm~eHTOB IIO 

pereHepauHH OUJIH npe.D:craaneau aa Mex,J4yaapo.nnux Koinpepem,lHax. B 

RMeae (1970),AMc:rep,ltaMe (197I)'H ~MKaro (1972) H,BOlliJIH B COOT-
. , , 

B8TCTBYDIIU18 pannop:repCKHe ,II;OKJiaY,!l. 
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