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,I _, 

Cym,eCTBeH~l:l.tl rrporpecc B om1camrn: B086y.t;neHHl:lX COCTOHHHii 
.,. 

8TOMHUX H,llep 6UJI ,llOCTHrHyT IIOCJie Toro,RaK BCJie,ll 88 C08,ll8Hl'leM 
'· ·•. . •, -: 

060JIO~et1HOii H 06061Il,eHHOli! Mo;n:eJieli! 6u~a IIOH~T8 B8JKHOC TI, napHUX 

KoppeJIHUl'lU CBepXlIJ.lOBO.llRll\ero THlia .llJIH rrpaBl'lJil>HOli! Tp8KTOBKH. 
' : \ ,;, . . . . . '. 

CTpyKTypu H;n:epHHX COCTOHHl'ltl. 9TO CT8JIO B08MOlKHb!M rrocne coa;na-

Hl'lH .• M8TeM8TH~eCKl'l.X 'MeTO'AOB, paapa6o;8HHUX H .'if .Eoromo60B,~M/l/ 

Ii iillt.E~~'Al1HUM ~ Jl~Kynep~M, 'nJ!t.Ill;~~fli~p~M/2/ B Te'opl'll'l. Cl'JCT~~ : . 
. ' . .. ,• 

MHOrl'lX t!8CTl'lU. BnepBHe Ha B08MOlKHOCTI, cym,eCTBOB8Hl'lH cnepxTe

Kytten H.llepnon MaTepl'!l'l yK~aan H.H.Eoronro6~~{3/ Bcirr;oc o ~yn1e-
~ ·-· ' ... ' -. .. 

CTBOB8Hl'll'l CBepxTeKy'!l'lX COCTOHHl'Jli! B aTOMHl:lX n':npax o6cylK'A81Il'l 

T~RlK~ 'o.E~p,· E~MOT;eJI~COH 1,1 n:tiaiiHc/4/. Te6pl'!H rrapHUX KOppe.:'. 

JIHUl'lii cBepxnp~BO;n:Hm.ero Tl'lrra B. aTo~nux H;npax 61:lna nocTpoe~a· 

~.r .COJIOBI,~Bhll./5/ l'l c_. T.EOJIHe;uM:761 :· nan1>Heiimee paaB~Tl'l~ 'aTon 
: ~ ' ' " 

Teo:pl'll'l rr.pl'!BeJJ.o K C08.ll8Hl'JID lIOJIY.Ml'lK?,OCROIIl'Jt!eCKOrO rro;nxo;na B 'i'e-

Opl'lli H;n:pa, CBR88HHOro C BU6opoM aq>qieKTl'lBHOro H;zJ.epttoro B88l'JMO-........ .- .. ' -· " ' , . ·_ 

:nenc TBl'lH. IllHpoKo I ncnoJiiayeMHMH BapHa~TaMll nOJIYM111<pocmim111ccio-

ro ;10:nxo;n:a HBJIHIDTCH CB6P.XTeKy'll8H ·;A07J,e;1,/7 f ll ;eopl'!~ KOHe'llHUX 

qiepMl'l-CllCTei8/. . .. ,. 
·, ' L : '. · • • ~- 1: ,r .:. 

B p8IAK8X llOJ1,YMl'lKpOCKOIIll'lleCKOro 110,llXO;zJ.8 ?.llBJIOCI, 06'I>HCHl'!Tl> 
· - 1N, - • . .. .. ·. " 

~OJII,lllOe 'llllCJIO 8KCIIepttMeHT8JII,HliX qJ8KTOB, TaKHX, Harrpl!Mep,!taK 

meJII, B attepreTHtteCK~M cneKTpe 'lleTHO-tte'TH~ 8TOMHl:lX H;nep, MO-
'· , ' . ~ 'I • 

MeHTU llHeptUAll ;n:eqiopMHpOB8HH!iX H;zi.ep H BWICHHTI, Ilpl'lpO,Jzy BH6paUH

OHHUX COCTOHH~tl B tteTHO-'lleTHl:lX H7J.P8~/7/. B paMK8X nonyMHKpo-
, ~; 

'. ' ·' ..... , . 
CKOIIHtteCKOro rro:nxo;n:a OIIllCliB8IDT o6U'llHO Hl'l8ROJieJ!t81ll,l'le COCTOHlJllH 

aTOMH!iX R,I(ep, a BhlCOKOB086yJK,nerum:e pacCM8.TpHB8.JOT 

3. 



Ha OCHOBe CT8THCTHqecRoll MO.ztenH H.ztpa/9 ,ro/. CT8THCTMtleCR8lI 

MO.ztem, ~OCTHrna 6om,mmc ycnexoB npu omrnaHHH !InOTHOCTH YPOB

Hett H.ztep, cpe.zurnx mHpHH, cpe~Hx ceqe1rnn paam1qHux nponeccoB 

H llX qJ1IYRTY8UHll, O.ztHaRo nporpecc 3RcnepIDl6HT81!1,HOll T6XHHRH 

noaB01IH1! BHlICHHTI, cy~eCTBOBaHHe H8CT8THCTHqeCRMX aqxpeRTOB BO 

MHorux aToMHllX H.ztpax. B nocne.ztHee BpeMH nOHBH1IM~1, pa6oTu/lll, 

B ROTOpmc 1101Ij'MllRpOCROilliq6CRllll no.mco.zt paaBHB86TClI .zt1IlI onnca

HHlI COCTOHHHtt npoMeJKyTQqHUX H 601!1,lllHX 3Heprun Boa6yx.zteHHlI. 

TaROll no.mco.zt f!08B01IlieT Tp8RTOB8TI, C e;zi;1rnon TO'IRH apeHHlI HH8-

R01!6llt8~6 H BUCOR01!elltaiitHe lI.ztepHU6 COCTOlIHHlI H npoBO.ztHTI, tJHC-

1!6HHl:l6 pacqeTl:l B p8MR8X ;l!OB01!1,HO · npOCTHX uo;zi;enen/I2l. 
HaCTOlIJll8lI ;l!HCCepT8UHlI f!OCBH~eHa HCC~e;l!OB8Hllll CBOttCTB 

BUCOROB086yllt,ZleHHHX COCTOHHHtt B paMRax nonyuHRpoCROf!HtJ8CROro 

no;zi;xo;zi;a. B rnaBe IT paccuoTpeHH rauua-n a111,qia-pacrra;zi; BucoRone

llta~x COCTOlIHHtt, npoBe;l!eHO BUtJHC1!6HHe MarHHTHllX MOM6HTOB Hett

TPOHHHX peaoHaHCOB. B rnaBe fil cqiop,rynHpOB8H nonyuHRpOCROf!HtJe-
. . . 

CRHtt M6TO;l! BUqHcneHHlI f!1!0THOCTH lI;l!epHllX ypOBHett, rrpoBe;zi;eau 

pacqeTU Il1IOTHOCTH B 40 ;zi;eqiopMHPOB8HHUX a;zi;pax, H8yqeHa 88BHCH

MOCT1, ee OT 3HeprHH Boa6ylr,1teHHlI,.CllHH8 H tJ6THOCTH, BSlICH8HO 

BnHffHHe ROJJneRTHBHHX ;l!BHX6HHtt Ha Il1IOTHOCTI, ypOBHeit. 

B rrepBOtt rnaBe ;zi;HCC6pT8UHH ;zi;aHo H81IOXeHH6 ll01!j'KHRpOCRO

JlHtJ6CROro rro;zi;xo;zi;a ;l!1I!J OltHC8HHlI BUCOROB0~6ylr,1teHHHX COCTOlIHHtt 

H f!OCTpOeHH B01IHOBUe qiyHRUHH STHX COCTOlIHHtt (§ !). B BOnHOBblX 

qiyHRUHlIX BUCOROB086yll,1teHHUX COCTOlIHHtt mieeT -MeCTO Hepapxm:i HX 

ROMilOHeHT C pa31!lltJHUM tJHC1IOM RB88HtJ8CTHU. HanpHMep, ;l!XH cny

qaff A-ueqeTHoro cqiepaqecRoro H.ztpa BMHOB.YJJ qiyHRUHll 110:mo sa

nncaT1, B BH.zte: 
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., ): .. t. ·,.// [:.•. b,\ . . . . . . ·+ - . 
r. - - Io+ ' . . f ~ · · +- . . . . ,.{J".Jl)~brrl.1.D o. 'I(j,m4,111,1,m,)l<J1,n1 rl..1.,m,-tX.JJm/'i{, .,. , , {!,). 
' . . /,/z/s 

. . .m,111,m,, .. . + . . 
3.zteCI, tXjm-orrepaTOP pollt.ztemrn RB83Hq8CTl11.(hl B COc.TOHHHU C 

MOM6HTOM j M ero rrpoeRnnen m. , ~.t/J 7T -MOM6HT, 

ero rrpoeRUlllI.H qeTHOCTI, BNCOROB086yi'AeHHOro COCTOHHHH, :f'o-
.. · . . ::~; .·· ·~,;,. ~ \_ ... ~.<\: _:, .. : ... ·~ :-.- -... .. ~ .. ~:" 
RBaa;iqacTnqaun 11aRyyM. IToMHMo qneaoii 'l'aRoro copTa B (I) ecT1> 

' ' .,. 
tJ1IeH1,, B ROTOJ)NX onepaTopN (o<.jmdj-m)I:O . ~aMeHeHhl_.Ha 

~·f!['J paiopu' rr~pHo.:il~6p~~lc!OHHl:lX -~OHO HOB:'. qro. ll~~B01IlI~T HCR1!~ 

tJUTI, t•;zi;yxoBbie" COCTOHIIHH. TaRHe B01IH0Bble qiyHRUHH. ;zi;orryCR8IOT 

uo;zi;e111,11yro peanuaanmo. 11x Molltl!o rreperrncaT1>-· ~ Btt;ne cyMMbl'·'IJieHOB 

TJIIITa !tB83!'fqacTJIIUR, RB83/!:<l8,P'l'JIIU8 II1IIOC qlOHOH U ,T.,]J. I1, 11crro111,- · 

ayR r~Jll1!1,TOl!H8H , 

H=H~ +Hpa.ut +Hi::a. 
r,1!e, _ Hflllr -cpe,llttee rrone, Htrwi -Baa,J11Mo,11eiiicTBMlI ,. rrpUBOMlllHe 

K rraIJHHM Roppe1Ifll.(Hlµl c:eepxrrpoBo.ztn~ero THrra, Hc.oll -:-Mytiuuno111,-

1.1y:111>TJ11rro111,Hue I1 9mrn-My1I1>Tllf!01II,-CITI1H-My1I1>THIT01l:I,HNe B38HMO.zteiii

C.TB~lI, rrpM ITOMomII Bapua~HOHl!Oro . rr.p1rnuurr~ _ MOlKlfO 1101!,Y'!HTI, CHC

TeMy, ypaBHe1rniii .zt1IlI orrpe;zi;eneHHlI, aHeprHiii Il. nenuqHR KOMITO!f_BHT . 

B01l!JOBl:lX qiyuRUHtt- (§ 2)._ Tamie MO.ztenM f!03B01IRIOT. IIPOBO.ztHTI,, ROIJ

KpeTHble qHCJieHHU6 ,pacqeTN Il HCC1Ie.ztOB8TI, CBOllCTlla BhlCOKOB036yJK

.zteHHUX COCTOHHHiii. 

Bo BTopoiii rnaBe paccMoTpeuhl raMMa-H a111,qia-pacrra.zt BNCOKO

Boa6y~;zi;e11Hux COCTOHHJlltt/IS/ B paMRax rronyMHKpOCROITUqecRoro rro;zi;-

xo.zta. 

B § I B!,(qJ1C1IeHhl,M8.TP,Ilq!fije aneueHTbl 3JieRTpOMarHHTHb!X rre

peXO.ztOB co C1!0lltHUX COCTOHHHiii 11a.:,1pUCTHe~ ~~aIT_p}l~,ep, .ztJIH 
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EA -rrepexo.l{OB C BUCOKOB036yllt,1leHHIDC COCTOHHHil, OITMCllBaeimx 

' .-,. BOJIHOBOil WYHKIU!eil {I) t Ha 0,l{HOKBa3HTJaCTmrnoe COCTOHHHe .X4.1ty ~ 

..¥" HeqeTHOro ccpepnqecKoro ff,llpa MaTpMqHuil BJIBMBHT HMeeT 

-CJIB~IO!I!Hil BH.l{: ' 

. 'T . . r-f•A.11,. >,II. th' (-J 
./41 (E).,1), ~4~ )={.Wi}tt (J1hyI-.P/)..,1'}6I{i) 'IJ Z!ii; X 

. (2) 
• · · -¾~ /t':l;::;V Mt 

x<J/r(£).}/J,)-{J.>.~} ~(- (/Lm~J,,h1z/~)bI.a 011f/falll~j,P1z} 1( 

· hPt ' · 
m:1m,1 

Z{ {+/ • ) • 
JI _/4j., (j,/f(E A 1Jz) +,, • 

3.l{ecn (j1/r(E).}1;;) 

nepexo.noB, ?h_f-:J 
/s/.1 

-0,l{HOTJBCTHTIH!le MaTpttTJH!le BJieMeHT!l E ~ -

2/j;j! -Ko1.161mannn KostMJm~tteHTOB KBHOHH-

qecKoro rrpeo6pa30B8Hl'lff IiorOJil)()OBa. PaCClJHT8B 0,llHO'l8CTHTJH!le 

M8Tpl'!qHue BJieMeHT!l C 'BOJIHOBW.rn q>yHKI.UlffMH ITOTeHnHaJia CaKCOHa

By.l{ca H HCITOJin30B8B BKCITepHMeHT8J!I,Hll8 3H8TIBHHff pa~al{HOHHIIX 

Illl'IPHH, Mil oneHHJIH BBJIHTIMHU OAHOKB83HllBC THtrHUX ROMITO He HT BOJI

HOBUX -q>yHKUl'lil BllcoKOBoa6yllt,Z(eHnu~ cocTOHHH! hl . 'AJIH B0JIH0-

BUX q>yHK!lttil H8ttTpOHHUX pe30HBHCOB H8Ml'l 

JielltaT B rrpe,lleJiax 10-3-10-ti. 3To xopomo 

MH lb!'- ITO HeilTp0HHllM WHPHHaM r:). 
HCIT0JII,3YH q>OpMyJiy/II/. 

,;: =G.;. Jb o111jf: 

rro11yqetto, 'lTO /J/r 
cor11acyeTcH c onettKa-

' KOTOpue JierKo C,l{BJIBTI,, 

(3) 

r,lle KOBiJxl)MnHeHT K8HOHH'leCKoro rrpeo6paa_OBBHHff BoroJIJ060BB Z'J 
yKa3UBBBT Ha TO, lJTO C0CT0HHlrn j ,l{OJIJIHO 6!iTI, lJBCTl'ITIHW. 

AHaJIH3 E f. -nepeXO,llOB B ff.l{pax s, Fe , ,!do , » .do , uzi. 
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nci1ta811BB6T~ TITO OTKJI0Heil~'ff o·T MO,l{°eJIH ':iiane"HTHoro HBltTpoHa/14/ 

miem 1.1ecTci ia-aa rrepexo)(OB iepea· .. TpexKBas11ti:acT11tiJue KOllq>H..; 

rypan~u.~- i;ff KOTophix ~eJI~~Imt/ /hr Toro. lIB lI0J)H,l{Ka, qro ·u 

']{Jiff 0,l{H0KBa3HTJaCTHTIHllX KOMITOHBHT. 

§ 2 IJOCBH~eH Btzqnc.JieHHIO- !,!'arHHTHblX M()M8HTOB '.-:i:mcoROB03-

6yl!]{eHHIDC cocroHitttlt. IToiro11temie c AiarHttTHIDAH M0MBHTaMn n11co·Ko

noa6yiueH~llX cric TOHHl1i.1' npHHUHITHaJiiHo oTJIH'lae;cH OT noJiolKeH·H!i 

c pa.ztHalUIOHHhlMH mHpaaaMa. B11pa;.t~HHH · uartt.HTHhlX MciMeHToi co.l{ep

ilST iice K0MIT0HeHTH COOTB8TCTBY!Ollll1X BOJIHOBl:lX WYHK!llllt •. IT03TO

My uarHHTHlle MOMeHTU HettTpoHuux peaouaHcoB ii;o rropa~KY' BeJIM'lH-
-:.. \ • ' . • .~ . ? 

HU ;llOJ!lltllll MMeTI, O,llH0'laCTH'lHhle 3H8'l8lll1H. 3Kcnep11M8HT8JII,HUe 

'ABHHlle no HSMepemrn MarttttTHIDC MOMeHTriB Hel1TpciiJimx ··p~
0

sottattcon 

B :tGli'l '. ~ H30TOITax ~j /I? I IlO,l{TB6pll[.l{8ioT H8111. BllBO,l{" 0 BBJIH

lJl1H8X uarHl1THHX AiolieHTOB.BllCOKo1o~6yl!r.l{ettttux cocT0HHttlt. 

_B. s' 3 Mli paCCMOTpeJI~. 1(-pacna,ll Biico1toJiellta111ir:i( COCT0HHHlt 

11 noKasaJIH ~ 'lTO ecJIH MHOrOKBaanqac Ttt'lHhle KOMrrouettT!i 'non1101mx 

ipyHKUHH HI'J)8IOT CYil\~CTBeHHYIO p03II, B CTPYRType .H8l1TpOHIU.ix peaci

H8HC0B ~ TO rrpiiBe.l{eHJue mHpttHH · ii( .:..pacriaiioB Ha .ltB,Yx<lJOHOHHUe 

COCT0HHU~· _AbJilillihl. 6UTI,. rropH.l{K3 !1 6oJii.me n111p;i1( tf-pacria.l{oB· Ha 

. O'AHOWOHOHH!le; a ;Ttt,n cB010'tiqepe:zi1,;!rnryT CiuT1, 6oJII>me mHpttH 

ii. -pacna;ztOB. ua OCHOBHui=i'cocTOHHHH. HaMtt T8R1il:e lIOKa3a110, 

qTo rrpH l)( -pacna'.l{e Ha O,l:IHOKB83H'l8CTU'lHbl8 C0CTOHHHH . PC .:..rre

peXO,l{li C o,nHOKBa3H'I8CT:li'IHllX ICOMITOH8HT B03IH0BUX qiyHKUHil. BUCO.:.. 

ROB036yJK,lleHHIDC ·coc'ToHHl1M. yctt.nettll, tt aTO 6narorrpHHTCTByeT H8-

6JID)(BHl'll0 ROpp8JIHUUit MBJK,ll,Y p8,llH8U110HHUMH H ani,ifja..:mttpl1H8MH • 

TpeTnf! rJiaBa· ,llttccepTannn lI0CBHll(BH8 pac'leTy lIJIOTH0CTH B03-

6yJK,lleH!lllX COCTOHH11l1 .rie$op1mpoB8HHllX H,llep/18- 22/. " 
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B § l cipopMyJIHpoBaH nonyuHKJlOCKonHqecKHli MeTo.zt BUqucne-
.~~, ·,~. >•.,,· ~--· .~-

Hllfl IlJIOTHOCTll ypOBHeli B .AeqJOJlMllpOBaHHbr{ n.npax. B HeqeTHblX A 
fl,llp~X .. ~pH 3H_e-prPl~I B03~y~eHl!)I -&- ,; MN Bl:lqlfCJifle~ ~~C~~ COC;,-

.' 

lIHllli Tlma 

E{v)J {{t1}t-~f-tt'o., {(v)+UJ,/~+~ -,._ .. , -t;, 1 _ 

aHepru11 KOTOphlx ne:ii:aT --~ HHTepBaJie ( 6 , -S +AC ) H ~oTo

pue HMelOT aa.ztattHUe 3HaqeHlllI npoeKUllll MOM8HTa Ha OCI, cmaMeTpllH . ,., .. r, .. ,. . . ·. 
H qeTHOCTH /( • B qeTHo-qeTHHX H.ztpax paccqHTUBaro~cH cocroH-

·t- ·- ,: • • . 

HHH Tl!rra , . 

Ul;<"7~ +u:,~ + •• • ' 

a ll J!eq1THO-H~~e~Hh0$: H,llpax - T:ima 

. t(v} +t(,1)+.'°J~ + .. , -,,3o • ·"' 

:,: 

8.ztec1, . ~(v) :-O,llHOKllij3l!qacTHqHl:le :meppm' 'Gp_ -aHepr:iffl OCHOB-. ~ ' - : . ' ~· 
uoro COCTOHHl!fl, w, . -a~epr:im q)otrOHOll, KO"I;,OPUe,. HaXO,llflTClI H3 

pemeHHfl CO~T~eTC.TJ3YIOIJlH~ y·~~BHeHHti/
7 I_, 1::: ~-<"i \ r.zte )._1,1' -:

MYJibTllil,OJII,HOCT~ 11 ee rrpoeitUHfl, / -HOMep KOpHH ceKyJIH~~oro 

yp_aBHeHHH L papmieTpu noTeHUHaJia CaKcoHa-By.ztca, KOHCT8HTU 

G...v ., G-;r B3aHMo.zte~cTBHli, np11BO.ltllilll!:X: K napHUM KoppeJIH-

Ul!HM CBepxnpollO.ltHIJlero Tllil8, H KQHCT8HTU_KB8,llpyrroJII,-KB8,llpyrroJII,-

HOro ;£<2
-} H OKTynOJII,-:-O~TyrrOJII,IIOro . :;;e(~) B3al!MO)leliC~lll!li 6pa-

Jil!C1, ,'.raKl!M~ JKe ,_Ka~ rrpl! om;c~H~ll Hll~IrnJie~~eli qac TH cd:x-rpa/23/. 

'iT06bl Harne KO.ffipllrypaUHOHHOe npocTpaHCTBO 6bIJIO 60JII,illllM, rrpl!HH-
., . . 0.) 

MaJIHCI> 130 BHl!MaHHe qioHoHu. c >. = 2,3, ••• 7. X c>.>.3 Bbl6Hpa-
, . ' 

JillCI, CTOJII, M8Jib!MH, IlOTOllty,'lTO O.JJ;HO(p()HO~~ COCTO.fIHM C ~~.3 I 

6wm npaKTH'tecirn: .ll:B:'(XK!laSK'taC,TH'l'.HllMll • 

.I!JIH Toro, qT06bl yqecTI>.~ItJia.zt poTaUHOHHblX_ypOBHeli,Mll l!C

nOJI1,30BaJIU 06blqHylO ipop,tyJiy ,llJJlI pOT8Ul!OHHOro ,ltBl!JKeimfl: 

8 

! 

~ 

Eut = .t;[I{It-f)-K~J. (4) 

ITJIOTHOCT_I, ypoBHeii C ipl!KCl!pOB8HHllMl! 3HaqeHl1lIMU cmma ll qeT

HOCTll Ir rrp11 aaepr~H B036yJK,lleHl1H g.. , . ,1!JIH ~e't!eTH~X A U 

'lBTHO-qeTHllX R.ztep Bl:l'lllCJIHJI8CI, no WPPMYJIB! 

" I . . . 

f(t,J7J= fuff-~o ¾;Mr•1).J°("f-Eul1 1i"), . (tf· 

r,11e !<o. = 0 l!JIH 1/2, a B cJiyqae Heqer110-HeqeTHb!X H.ZlBP - no 

~opMyJie: 

·• - I - . 

J>(0I 11}== L .f ( t-£.Zl{I K
11 J. 

1(-;,0 . 

,(i3) • 

B KaqeCTlle· MOMeH'ra l!Hepu;irn MCIIOJII,30BaJitlC1> TBep}l.OTBJII,HOB 3H8-

qeHlle )uj : : m A~:/.' , -. • TaKOH MBTO')\ no3BOJIHBT llpll~Q c-~~:-

38TI, xapaitTepl1CTl!Kl1 cpe,llHero nOJilI ll !)C_TaTOqHUX B-38llMO)lBtiCT ... .. . ,, . 

Bl!H C IIJIOTHOCTI,ID B03QYJK,ll8HH11X COCTOHHll~ ll yqeCTI, 13KJI3,ll·B 
'• 

IIJIOTHOCT1> OT KOJIJI8KT!i'BHUX MO,ll B036yx.ztelll1H. 
' ' ~ . . 

B § 2 rrpllB8,1!8HU peayJII,T8T11 pacqeTOB llJIOTHOCTll ypo~HeJ;i 

ll BUIIOJIIl8HO cpaBH6Hllf1 l1X C :3KCIIepHM.eHT8JI1,H11Mll .ztaH!lb!MU rrpll 

aHepr1111 lloa6ylK,1lemrn, paBHOil aaeprmi cB~3l1 tteitTpoHa B n: 
Pac~eTH_llpOBe.ZleHH }l.JIH 40 ,Zle~opMllpOBaHHHX H.ztep ll IlOJiyqeHO xo

pom.ee COrJiaC~'e C. 3KCnep~BHT~~ • .l{;H 80% lI,llB~ O~~JO!ll8;lle ~T'/2)?"'· 

JIEl~llT .ll • npe.n;enax O ,?5 ( '1Jr/'f/'· < l ,25. PesyJI:&i°aTbI pacqeToii: 

cpe,llHe~o paCC::TO~HlllI ·:z, ,ZlJilI r"" = 112+ IlOK838Hb! B Ta6JI!!he ·1' . . . 

a }l.Jlll I? i - B Ta6JIHUB 2. ,3KcnepllMBHT8JI1,Hhle ,ll8HH11C B3.RTH 

l13 pa60T/l4,24/. PacqeTbI-ITROTHOCTl!·cocTOlIHllfl 1/2+ npl! O,ZlHOJ;i 
'. ,· ,' -· 

l1 TOH JKe aaeprllll B036ylK,ll~HllH 6,5 MaB B pas1111x H,Zlpax no3BOJill..;, 

Jill HccJJe)'loBaTi, aaBHCHMOCT1><rr.iroTHOCTH, OT uaccoBoro q11cJJa · A. 

Ham11 pacqeT11 npaBl!JII,HO nepe,1!8IDT 3TY 38BUCHMOCT1>. 
',· . . . 

§ 3 ITOCBHID,BH Bl:llICH8HllID pOJill KOJIJIBKTUBHUX ,1!Blfl!rem1tt npl1 
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,, 
Ta6Jiinia I. 

Cpe.z1tte·e ·pacCTOflHlle 

CBfl3ll ,: B h" -. 

CocTaBHOe 
fl ,ll E_ 0 

153, fm 
IS? GJ.. '. ,,,i·" 

I59 Gd 
163 1>y 
165 ~, 
I6? e't 

- I69 &'t. 
l?3 Yb 
175 Yb 
l?? 'fb 

179 /jf 
185 W 
239 11 
243 Cm . 
245 Cm 

Ta6JI.11na 2. 

"ZJ ' .. Me)K,lly ypriBHH!lU i12+ ii6irna11 aHepr1rn 

Bn,,.u/31 1>~K<~- 3C , 1},,.,,~~-:;C 

5,886 5I,8±I,5 "/53' 
6,34? ' 4? ±, 4 ,, 42,5' 
5,942 85 ± 9 6? 
6,253 42 ± 6 56 
5,?15 80 :1: 26 I33 
6,438 38,4±0,32 5? 
5,99? 95,3±1,~ II?.,. 
6,480 ?0,3±2,6 42 
5,830 162 t IS -··!Io 
5,530 185 t I9 · 161 
6,07,0 . 55 t .8 

' ' 
5~ 

.5,?48 93 ± I9 ?8 
. 4,?84 20,8 · 26 ,fr 

5,666 - 4,2 
5-,696,, 12,6±3,3 7,3 

Cpe,,llHee paCCTOflHHe 1J . Mel!t,lly ypOBHflMH ~ ,ll8HHIDlH 3Ha'llemunm 

I 17"" ·Bc5Jilf3H :mepr-m1 CBH3H ttet-i"Tpotta Bn . 
'.l'froJJ CocTaBHoe . l'IT B 'v! - tJ SKCU • , - - J1. • 1 SB 

fl _;zi p 0 n ,1 SB ,SB ·w)~flj· nptt I=K 

I54_&u 2+ ,3+ _ 6,440 l,3±0,4 I,3 4,3 
162 1>11 2+,3+ 8,204 2,55t0,38 3,9 II1l 
168 f,'t. 3+~4+ 7,440 4,0±0;4 ·26,6 7,2" 
I76 lru. _ 3+,4+ 6,290 -3,61±0,62 .2,4 8,5 
177 &u 13/2-:-~IS/2- 6,890 2,37t0,27 2,1 14,? 
I7i3 H,- 3-,4- 7,620 3,2 t 0,2 3,I II,I 
I82 Ta 3+ ,4+:· 6,060 '4,33t0,5I -. 3,5 8,9 
236 V. --3-,4- 6,467. 0,6?t0,I3 .,0,6 I,4 
238.Yp 2+,3+ 5,480 0,72t0,0?9 0,9 2,? 
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onttC8HHH IIJIOTHOCTH H,llepH!iX ypOBHel-l • ECJ!U B H81IlllX p8C'll8T8X 

Bee KOHCT8HThl MyJfI,THUQJII,-MYJil,THIIOJiI,HliX B38.IIMO,lleilc TBiil-l )('OJ 

IIOJJOJ!tHTI, Jl[JBHliMH HyJIID 1 TO Hama MO,lleJJI, nepeft.I{~T' B • MO,ll8JJI, 

H838BHCl!MliX KB83H'll8CTHLt. CpaBHeHtte peayJII,T8TOB pac-qeTOB ,llJJfl 

(A) 0) (A) 
IIJIOTHOCTH ypoBHel-l rrptt X =X' o H X =O 'ii0Kaa1,rna-, ~ 

eT, 'llTo yqeT KOJJJJeKTHBHhlX BttClpannti npw:ao.ztttT K yBeJJ.11t1emno nJJoT

HOCTll ypOBHel-l B 2-3 paaa B 'll6THO-tl6THHX ,lle~opMHPOB8HHHX fl;ll-, 

pax, a ll H6'1leTHl:lX A-fl,llpax - Ha (40-60)%'-IlpH 3Heprlm CBII3H Hefi

TPOH8. Ham.11 pe3yJJI,T8Tli corJJaCyIDTCH'CO CT8TllCTH'll8CKllMH oneH

K8Mll BeJJll'llHHl:l BRJJ8,ll8 Bll~p8UHOHH~ ypOBHel-l, C.zteJJ8HH&X B/
24/ • 

YqeT pOT81.tHOHHOrO ;ll~ll~eHHH TIPHBO,llllT K yBeJJlfqeHHID ITJIOTHO

CT.ll ypoBHei npn 6'=817 n (I,5-7) paa .llJJfl COCTOflHHl-l co cnll

HOM I = 2-"fl/2 ·.w yny1unaeT corJJaCHe c aKcnep11MeHTaJI1>H!iMlf ,11aH

HHMH. PeayJ11>Ta1ii pactJeTOB IIJJOTHOCTH Clea yqeTa poTaUHOHHoro 

.ztBllX8HllH MH HeKOTOp!iX H;llep npHBe.zteHl:l B IlOCJie,llHel-l ROJIOHKe 

T86JJHUl:l 2. PeayJII,T8Tbl pac-qeTOB C BKJJ!Otl8Hll8M pOT8UllOHlfblX 

•ypOB!feiA CJJac5o 38BHCf!T OT B8JIHtIHHl:l MOMeHTOB ll!!epn1111 ,llJlfl Ma-
-ffC- Lt 

JJl,IX 3!!8tI8HllH CIIHH8 • HanpllMep, ,llJIH ir;zipa no OT!IOIIl8HHe 

nJJOTHOCTll np11 J =f Ju; K nJIOTHOCTll rrp11 :1= luj 
nptt 6=B>i - MH cocTOHHll~ I,,,.-= 2-~3-,4-;: paBli'o, cooi.: -

B8TCTBeHH0 1 0,86, 0,90, 0,88 • 

B § 4 ll3ytietta 38Bl1Cl1MOCTb flJJOTHOCTH COCTOHHlltt OT 3HeP,:

rllll B036yll!,llElHHH -& ll paCCMOTp8Hbl qJJIYKTYBl.tllll IIJIOTHOCTll. Ha . -

pHc. I ~OK838H8 38BllCH~OCTI,,Cp8,llHerg paCCTOHHHf! 1) OT 3Hep-

. _,;? + fS!l/"cf ~u-,_ 
rHH /7 ;l!Jlfl COCTOHHlll-l I/2 B l.:r ll C7L • Ha p11cyHK8 

Bll,llHO, tITO np11 M8JlhlX 3HeprllHX B036yll!,ll8Hlffl lfM8IDTCH tflJiyKTya

Ulfll IlJIOTHOCTH, a C pOCTOM SHeprllH H81Illl pe3yJJl>T8Tbl nptt6JI.lll!C8IDT-

If 

v" 
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Pl1C. I. 3amrcmrnCTI, 0 OT &- 'A~H COCTOHHH.M 112+ B ts.SGtf H 
16

' /;'t, • CrrnomHl:le KpHB~e IIOJlytlBHU B H8CToiiinett pa60T6, 
mTpHxoBue KpHB@e-pacqew no MO.AeHH qiepMH-raaa·c rrapaKeT
paMH, H3B]l6qeHHl:lMH 113 3KCIIepmrnwra rrpH · tf'. ~ '511; 

12 

✓ 

CH K pe3yJIIiT8T8M CT8THCTHqeCKOtl MO]{BJ!ll. Ha pHC. 2 rrpHBe,Aetta 

I'>1CTOrpaMMa q11c11a COCTOHHHtt vV C K,,,.. = 112+' ITOCTpOeHHaa 
tsl'r / 

rrpH 8HeprHHX B036yllt,ll6HHH OT 2,5 ]40 6 MaB B 1.71' • C POCTOM 

8Hepr11H W1IYKTJ8UHH Cr118JKHB8DTCH. B ~e~OpMHpOB8HHUX HJ4pax OHH 

HBCYll!BCTB6HHH rrpH 8HeprHHX B036JJK,A6HHff, 601!I,IIIHX 3 MaB. 

B § 5 1rnyqetta saBHCHMOCTii rrnoTHOCTH ypoBHeii oT. nx crru

Ha, rrpoeKUHH K H qeTHOCTH. 3aBHCHMOCTI, IT1IOTHOCTH ypOBHett 

OT K Mff tSI Gel rrpH 3H6prHffX 2 ,4 ,6 !fa:B ]48H8 H8 pHC. 3. Ha

q11H8ff C 8Heprirn 4 MaB, H8111H pacqeTHU6 KPHB!le MOJKHO xopo1110 an

pOKCHMHPOB8Tb KpHBUMH,paccq.HT8HH~MH no CT8THCTHqecKotl MO,A61IH. 

CnHHOB!le pacrrpe]{e11eHHl:J ( PHC. 4). TIOJiyqeHHUe B H8UJ_H)l'. pacqeTax, 

T8KJKe xopomo cor11acyDTCff_,c rrpeJ4CK83a'.HHHM.W CT8THCTHqecKott M0-

,1\e1IH. ~1IH Toro qTo6u npoBepHTii,H8CK01!I,KO xopomo BHn01!HffBTCH 

rrp6,llll01IOJKeHHe CT8THCT.HqecKott ,reopmr O paBeHC TBe n110THOC Tett 

COCTOffHHH no110JKHT61!IiHOR H OTPlfU8TB1!I,HOtl qeTHOCTetl,Ml:l paccq11-

T81IH OTHOmeHHe tZJ(<) /:/)([) npH 6- = 6 MaB B ,s,Gr/ 
tsar, 

H D'a • OHO !IOK838HO Ha pHC. 5, H3 KOTOporo BH,1.\HO, qTo 

3TO rrpe,1\IT01IOJKBHH6 ]40B011IiHO xopomo Bl:lIT01!HffeTCff B ,1\eqiopMHpOBaH

Hl:lX HJ4pax. 

TaKHM o6pa3oM,1101!yMHKpocKOITHqecKHil Il0,1\XOJ4 ]486T ,1\0B011IiHO 

rrpOCTOtt H rrp!IMOH crroco6 pacqeTa IT1IOTHOCTH H,llepHl:lX ypOBHBM c 

yqeTOM BK1!8]48 KOJI1!eKTHBHl:lX MO]{ 'ABHJKeHHH H Il03B01!HBT rro11yqaTii 

xopomee K011HqeCTBBHHOe cor11ac11e C 3KCITepHM6HT81!I,Hl:lMH }.\8HHllMH. 

OCHOBHHe peay11IiTaTu, H31IOJKBHHl:le B ]{HCCepTaUHH, orry61111-

KOB8Hl:l B. pa6oTaxl13 ,IS,I6 ,18- 221 H ,1\0K11a'AJ,[Ba1111c1, Ha KoHqiepeH

UHH no HettTpOHHOH qJH3HKe (KHeB, 1973 r.) u COB61ll8HHl1 no Me-

TO,A8M HCCRBJ40B8HHH K0111!BKTHBHHX Bo36yJKJ46HHM H~ep {ny6Ha,I974 r.). 
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P116. -3. 38Bl1Cl1MOCT1> jl (K ) ,ll1Ul .COCTOHHI1i1 OTPHil8TCJil>HOll _.'lCTHOCTH 

tSl(nj IIpH 2 ,4 ,6 MSB.CnJIOWHllfl Kpl1Bllfl - paC'lCThl ,Zl8HHOi1 pa-

6OThl ,mTpl1XOBhle - pactieTll no MO.zteJJ11 ipeµ,.rn-ra_aa, c napaMeT

paM11, 1l3BJJC'lCHH!1Ml1 113 3Kcnepl1M8HT8 np11 t':=8n. 
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,12 3jz sh 3/z 9/2 '½ 13h 1s1z '½ '9/2 21;2 z¾I 

3aBI1Cl1MOCTl> .f' OT I )lJIH COCTOHHI1H c JIOJJOllG!TeJJl>HOJ;i 

tieTHOC Tl,IO B ,~, Gr/ • TO'lKl1, coe;n11HeHHbl6 CIIJIOWHOJ;i Jll1-

HI1elt ,- pesyn1,TaT1:1 ;na1rnott pa6om. TotrKH, coe;n11Hettn11e 

mTpHXOBOtl mrnnei1lnoJJyq6Hll no CT8Tl1Cffl'l8CKOH MO.zteJIH • 
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PHc. 5. 38BMCMMOCTb OTHOilleHHH cpe;ll;HMX pacCTOHHHfi Me'KJJ,y ypoB
HHMH C rrono~MTenbHOfi H OTp»naTeRbHOfi qeTHOCTffMlf 

, 0{K"°} /2J[K") ;ll;Rff U'-(;.ql If L~T.Gtf OT .K ITPH. 
• · . /J. = 6 MaB. 
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