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06maR xapaRT8PHCTHR8 p860TH 

ARTY8JlbHOOTb npo6Jl6MH. l(eCRTb Jl8T H838,IJ; rpynnofi X~mTa~era 6wrn H3M6peHH ceqeHHR ynpyroro paCC6RRHR 8Jl8RTpOHOB Rm,aMH 

0,48C8 npII 60JU,filliX ner;,n;8_q8X HMny•JU,08 BllJlOTb ,Il;O 'y _ ~ 3, 5 (f8p
MH-I ( Ee. = 750 MaBl / H ,nJI.li HX HHTepnpeTamm BBe.n;eHH p8,!l,ll'.8JI&
aue B8PH8UIIB A p pacnpe,n;eneHHR MOTHOCTR 38ps,,n;e (Pil3). Ila opa
Baeamo C HCCJI6,Il;OB8RHHMH paaee rJI8,nRHMll DJIOTHOCT.IJMH r8yCCOBCROro 
HJ!H (f6p.!H6BCROro Tima, BB8,Il;6HH6 0CUHJ!JlHPYIOOt6ro TIID8 ,n;o68BOR t,. f 
DOCT8BHJ!O HOB1,t6 BODPOCH~ OHR CM38HH R8R O 60JI66 TOqHW,1 H3BJ16q6-
HH6M pacnpe,n;eJISRHH llJ!OTHOCTH 38psi,Il;6 H3 3ROll6PHM6HT8 (p83p860T1{8 
M6TO,Il;OB MO,IJ;6J!DHO-H638BHCHMOro 8H8Jm38 (fOIJM(f8RTOpOB), T8R..cH C BH
RCH6HH6M ~H3R'I6CROit npHpO,llll HX p8,IJ;H8JU,Hl;lX B8PH8:tnIH. MeTO,Il;ll MO
,Il;8Jll,HO-H638BHCHMOro 8H8JIH38, B npHRrorne, ,Il;8JDT H8,Il;6lKHYD HH~Op.18-
wno 06 HCT.lill.HBX, "aRcnepHM6HT8~bHWC" pacnpe,n;eJleHHRX DJ!OTHOCTH 
38psi,Il;6 B R.ll;P8X, - OCHOBY ,nJI.li HCCJ16,IJ;OB8HHR 1{81{ cm.mx p8,IJ;H8J!DHJ:VC 
B8pz8rurt1, T8R n ,IJ;pyrruc npo6JieM cTpyRTypu R,n;pa. T8R, B ,IJ;RccePTa
mm CT8BHTCR BOnpoc 06 H3BJleqeHHH H3 3THX ,Il;6RHWC HCTHHHOro 
8CHMllTOTR'I60ROro llOBSMHRa BOJ!HOBOtt ctvruunm R8R8Jl8 OT~6Jl6HHR 
npOTOHa, qTO D03BOJIJ'l6T onpe,wiJIHTb g,n;epRH8 B8~HH6 ROHCT8HTH, 
X8P8RT6pH3YIOO'lH6 B60 o~oqacTR'IHOH ROMllOH6RTH B noJIRott .a,n;epaofi 
(fYHR:tnIH. 3H8HH6 "axcnepHM6HT8JlbHHX" DJ!OTHOCT8it .a,n;pa .·nosBOJIJ'lBT 
T8R~e nepeoMoTpeTb 38,n;eqy ynpyroro pacce.aRHR BHCOROaHepreTR"!RWC 

• DpDTOHOB R,IJ;paMH, r.n;e B p8cqeTax 06H'JHO HCDOJib3YJ?TCR rJI8,nRH8 
~YHRUl'IB pacnpe,n;eJlSHHR HYRJIOHOB. 

EoJU,mOfi HH'l'epec npe.n;CT8BJIJ'l6T BHRCH6HH8 ~H3.1!"!6CROfi npirpo,n;R 
caMHX p8,!l,ll'.8J!DHWC B8pH8:tnitt DJ!OTHOcTH. Ilep:soaa1JaJ1Dao nx cBR3HB8JW 
C npORBJI8HH6M 060J1oqeqHOft 0'1'.PYRTYpR .a,n;pa, 0~81{0 ·p8C'1!6TH A J' B 

Mo,n;eJ!R o6onoqexl2/ H MeTo,n;oM Xaprpn~oxal3/ He ,n;eJm oxoHq8TeJID
HOro 0TB6T8 H8 8TOT BOnpoc. B 8TOM llJI8R6 llHT8peCHO DP,08H8JIH3Hpo
B8Tb npo6JISMY B paMRax M6TO,Il;6 o60JIO'l:ieqHHX nonpaBOR/47, r,n;e BOT

Jl.1!"!!18. of YR838HllliX DO,IJ;XO)l;QB BH'JliCJIJ'l6TCR HS BCR ~HR:tnIR Pil3 (c 
B03MOlKHl:lM.l'I ~PH STOM OmH6R8MH ll0Pff,IJ;R8 C8MHX A .P ) • a TOJil,RO ee 
pa,!l,ll'.8J!DHHe .BapH8tnra. · 

H638BHC.l'IMO OT,,.H,IJ;Sfi, OllHP81!lllHXCR Ha 060JIO~eqHyD npzpo.u;y g,n;
pa (R HHM OTHOCBTCR T8R~6 DODHTRH 06'!,fJCHHTb ll0B6,Il;6HH6 llp.l'I 60JID
IDHX 'y ~Op,1~8RTOpoB 38 cqeT RJI8CT6pH38:tnIH g_nei/5/), MOlltllO 

l!>Jl...._,..,,.,P•" ,. .. ;; .. ,,~ I "¢1\Ju,v ♦--~.:\.i-'.,L1 .:~i I tJi...v1.,.w1 • 
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HCR8T1, CruJ31, pa;imaJU,HHJC Bapaanm!: C B03MOlltHHM nHORHHM ROH,It6RCH
poBaHH6M B .R'JrP3xl6I. B 8TOM aanpaBJ16RHH 08ll1!aC B6;ayTC.R llllip0RH6 
nOHCRHo 

. Eonee 6Jm3RHMH no cyiqeCTBY ·sa,natm .RBnRim'C.R H,It6H, CruJ3Im810-
lltlI8 nOB8,It8HH6 !pOIJ,l!p81't'l'OpOB IlpH 60JU,lIIRX <y •. CO CTPYRTY~Oil .R,IIJ)8 
Ha M8JlHX pacCTO.RRH.RX. TaR, 8H8nli3 !pOIJ,l!p8RTOpOB rioRasan1 ,81, 
~TO PH.It RX 0006eaao0Tett BBSBaH ROppenaIJ;WlMH HYMOHOB Ha MaJWX 
paCCTO.RRH.RX. 0,n.HaRO. ~H3H"'I8CR8.R CYTb 8THX ROppenaJ::Uilt .I! nopo~,nae
llHB m.lH oco6eaaocTH CTPYRTYPB .R,nep aa Ma.11HX·paccTO.RRH.RX ocTaJOT
c.R B saa~HTBJU,ROfi Mapa npe,IJ1,!eTOM nccne,n;oBaHH.R coBpeMeaaofi .R,nep-

ao~f ~iismt.l'i. 

µeJU,·pa6oTH - no.ny~eHHe ll HCCJ18,ItOB8HH8 pa,ItH8J11,HWC BapHaIJ;Hi!: 
A f pacnpe,neJIBHH.R IlJlOTROCTH 38P.!J,It8 P.R.ItS .R,Itep aa OCHOB6 aaanH

sa RX ~Op,i!p8RTOpoB, HCnOJ11,30B8HH6 STRX BapaamrA·,ItnR aHaJIHsa .u;py
rwc peaRIJ;Hi!: lI H3BJ18~8HH.R xapaRTBPHCTHR·.R,nepaon CTPYRTYPH Ha 60JU,
m.ax-.H MaJIWC paccTO.RHH.RX. 

Hay~Ha.R HOBH3Ra H npaRTITTBCRa.R Il8HHOCT1>~ B ;imccePTalmn 
Bll6pl!H8 npOB6,It6R MO,It8JU,RO-H83aBHcRMHii aH8ll3 sa~,ItOBWC itoJMitaR
TOpc>B 6oiq,moii rpynnH .R,nep · 4ae, 6 t.. i 12-c, 160, M~, 28 ,s i , . 
32 S , 4Cba, 56 Fe , 58 N i , IIG Sh, 2¾ c ii:cnoJU,30BaHHeM pasmrq
ruiz: aa6opoB npo6HHX ~HXron!: pacnpe,It8J16ID'!.R IlJlO'l'ROCT.H 38p,R,It8. Ilo
.ny-.ieRH H.Dp08H8nH3HpOB8HH pa,n:aaJU,~H8 Bapn:amra PII3 8TIDC .R,It6p. 

PaspaCSo'!'aH MBTO,It onpe,ne11ew Si,Itepmil B8p:lllIHHHX ,ROHCT8HT C. 
y,i6TOM pa,n:aaJU,RHX BapHamr! t.. f .I! RYJIOROBCMX aMeRTOB H Bnep-
BHe_ B~CJI8~ .R.It8PHH6 B8pmmuiH8 ROHCT8RTH P.R.ItS .R,It6p p- H sd-
060JI0~8R. 

HCCJ18)1;0B8HO BJIH.RRH6 no.ny~aeMwc B8pHamrl!: IlJlOTHOCTH aa ce~e
RHe_ ynpyroro · p A · -paccemum npa OOJU,mRX aaepm.Rx. 

· B p8MR8X_M8TO,It8 060J1o~e~amc nonpaBOR pacc~aHH pa,n:aaJU,HHe 
Ba~H8:mm A .f . H ?OOTB8TCTBYDIIH8 cpoJM~8RTOPH .R,It6p. 

Ha OCHOB8 H,It6H O B03MOlltROM cymecTBOBarum ~JIYRTj'a:tnrft Cllt8TRff 
.R,It6l)HOI M8T8plIH· (~JIYRTOROB B .R.v;pax) HCCJI8,n;DBaR BOnpoc O CruJ3H 
npHP();mi: pa,n:aaJU,HHX B8pHa:mrii co CTPYRTYpoii .a.nap Ha MaJIHX pacc-ro.R
mmx. Paspa60T8Ha T80p:i.m H Ilp0B8,It6HH pac~8TH ~op,1cp8RTOPOB ynpy
roro H r.nyOOROHBYIIPYroro paCC8.SHH.R 8118R'1'p0HOB .R.u;paMH B 00J18CTH 
o~eH1> 60JU,mRX nape.mi~ m,uiyJU,00. 
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Anpo6alllH! pa60TH. 0cHOBHH8 pesyJll>TaTH ;imccepra:mrH 6wm ,n;o-
110E6Hll aa BcecoroHwc ceMHHapax BO Bna;mmocTDRe(I9?4 r.),]eaHH
rpa,ne(I9?5 r.),a0 Me~;ayaapo,n.Hoii Roaitepea:mru no 11s6paHHw Bonpo
CaM CTPYRTYPH .S'JI:P8 B ,Ily6ae(I9?6 r.),aa BcecorosaoM coBemaHHH no 
.R,ItepHOH Cil8RTp0CROnHH lI CTPYRTYPB ?TOMHOro .R.u;pa B TamReHT6 

(19?? r.). 

Ily611HRa@Ho Ile pesyJU,TaTaM ,n:accepra:tnrH ony611HROB8HO C6M1> 

CTaTeil. 

06MM pa60TH • .I(HccepraIU111 COCTOHT H3 BB6,I1;8RIDl, MTR rnaB 
H 3aRJlllJll61llIB, co,nepuT 86 CTpaHH~ M8111lIHOnliCHOro T6RCT8, I4 pH
cyHROB H 6H61!HOrp8~H~6CRHli CIIHCOR llT6paTypH ll3 100 H83B8HHH • 

ConepzaHHe pa6oTH 

BBeneHHe co,nepMT RpaTR08 o6cyE,It8HH8 npo6JI6Mll HCCJ16,ItOB8HIDl 
CTPYRTYPH s,nep npH IlOMOlltlI ynpyroro P?CC8.RHH.R 8)16RTpOHOB 6om,:noii 
aaeprIDI. BBO,ItHTC.R IlOH.aTH6 pa,ItH8JU,HHX B8pHa:tnrii 6. _f pacnp8,It8)16-
RH.R IlJ10THOCTH S8p,R,It8 .R,Il;pa, ,n88TC.R RpaTRHli o6aop M8TO,Il;OB aaa11Hsa 
8RCII8pHM8HTaJ11>HWC ,ItSHRWC no ynpyrouy pacce.RHHID 8J16RTPOHOB H M8-
TO~OB BITTHCJ18HH.R pa,IU18JU,HWC Bapna:mrn B paMRax pa31!H~HWC MO,It8)16R. 
Cq;op,1yJ1HpOB8Hli OCHOBHH6 BOllpOCH, paccMaTpHB86Mli8 B ,IU1CC8pTa~. 

B"nepBOii r118B8 ynpyroe pacce.RHH6 SJ18RTPOHOB .II,IIJ)aMH HCC116-
;ayeTC.R B aan60J188 llH~Op,!8THBHOii 06118CTll YI'J10B 1J- » (<f R }-

1 

C IlOMOmbID BHCOR08H8pr8Tll~6CROro npn:6J1H~8HH.R/9/, ROTOpoe Bllll011-
H8HO np.i: YCJ10BH.RX 'y R. >> 1. , E: >> V,o...l • 3TO npH6J1ll~8HH8 no 
TO~HOCTH RB ycTynaeT M8TO;ay q;aaoBoro 8H8M38 (~HCJ16HHOMY peme
amo'ypaBR8!llIB ,nap0Ra) H n03BOJ1.R8T B RBHOM BH~e BHP83llT1, C6~6HH8 
pacce.RHH.R ~epes pacnpe~e11eHHe IIJ10TROCTH sap,R,na 

d6 =('16) f /F(c::1,)/2- (I) 
Jn_ J.n. MoU 'UC- r ' 

r.ns f~ .: Y~HTHB88T OT.ItS~Y .R,Il;pa, (ol<b/J.n_)MoH - C8~8HH8 
MOTTa.- ~op,1q;aRTOp FC<f) sanHCHB86TC.R/9/ 

F<<y) = <t,-
2 J,ft !~~~) exp{L(ft + p(=t))] f <'il, (2) 

• ,:i; -) 'r ~ r,ne cy("t-} , r("t - BMnJIHTY~8 .i: ~0s0 ncR01ta1011t1IX (f.yam~tt, 'v 
- )101{8JU,Hlrl! nepe,miHHml .1IMny111,cl9/. B 6opHOBCROM npH6JlllK8HHH 
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cf ='y, tp (t} =0, 'f C't.) = J • B § I llp.lUlO,IJ,RTC.8 0CHOBHH8 COOTHO
ID8H.ll.R M8lltJIY F(cy} II . f C=i) C y'i8TOM ROH8'iHHX pasM8poB DpOTOHa, 
aqifeRTOB .Illlllllt8HH.8 U8HTpa Mace .8,np8 II T.,n. 

.. B § 2 Ha OCHOB8 BllCOR08H8preTII'i8CROro 11pn6Jrnllt8H.ll.R C no-
MO~bD CRMM8TPH30BGHHOii ~8JlMH-IIJIOTHOCTll . 

,jR.,/b • _ 3 [ r,b)2.]-t p.sr=f0 c1R./b +c/,'t-/b' P•-4,,R,3 {+(r (3) 

aaamrnnpyDTc.8 38Jlfl,IJ;OBH8 lpOIJ,l~aRTOI)H .a,nep 4He, 6 l.. i, IZc.l. !60, 
24 28c< 32 4n_ 56 58 • 66 II6r1 ;::00 Mj-, r,) I , S, i.ia, Fe , N, , Zn, ~ n , PB. 
BCD,JJ,y cornacne C 8RC118pHMeHTOM llOJIY'iaeTC.8 B o6nacrn 
<y ~ Cf,• "'=' 7, 7 rI/3 ~8ff,!ll-I. 3TO 1103BOM8T C'illT8T~ f~F yHH
B8pc8nbHOii rna.n;Koii <rYHRnttett pacnpe,neneHll.8 DHOTHOCTll sap.a,na, a 
t· - napaMeTpOM, pasrparurqHB8JCl]lllM o6naCTll 6ommruc ll Cpe,IJ,RIIX 

SHa'ieHllft nepe,naHHoro HMDyHbC8. 

B § 3 BBO,!J,RTC.8 pa,I1;HafilHH8 Bapnarum A f = f -pu . , 
r.ne _f - DHOTHOCU, 0DllCHBa!OOl8.8 8RCl18PHM8HTamauelforu!faRTOpH 
BO BC8ii O~naCTll f . , BRJilll'l8.8 'f >cyo • CaMH. ifyHRIJ;llll f ll3-
BH8R8DTC.8 ll3 8RCl18pllM6HTa H8 0CHOB8 TaR Ha3HB88Moro MO,Il;6HbHO
H63aBIICllMOro aH_annsa. B HameM' cny-qae STOT MeTo.n CTpoIITC.8 cne.uyD
lltl™. o6pasoM. Ilpo6HHe ifyHHUHll p BH6upaDTcn B BH,ne p.a,na npous
BO,IJ,RHX OT C.llMM6TPIISOBaHHOii cI;eJlMll-DHOTHOCTll _(3} 

N ~ L-Jb -I s ,_... 
fh.l = f• f;;, CinD J R.n f~f=fo ; f ("t.} c:l"t- = 1 , (4) 

Tor,na <I:orugiaRTOp (2) .8BHO Bup8lla6TC.8 -qepes iwa@IIUH6HTll d..11 

>I N n d" 
F<cyl=p.fanb dR."~F, (5) 

r.n;e 

F.s,,(ci,l = - f:,.';t,- Dlfl [ CM <fR. +f<tJ>-f o~cfR+~C<f))clhrbtJ.6) 

lls 110,IJ;rOHRll 110,n 8RCil6PllM6HT Blipallt6H.ll.R (5) onpe,rr,enneTC.8 Ha6op 

[a. 11 ] ;rr;m Hallt,Il;Oro n,npa II c ero noMontJ,D no <I:oruyne 
(4) CTPORTC.8 COOTB6TC!BYIO!ltR6 "aRCl18PHM6HTamHH6" MOTHOCTII. Ta
RHM o6pasoM 6Hnn nony'ieHu pa,Il;llamaue BapIIarum 1:.. p ;rr;m Rallt,noro 
ns yRasaaaoii BNIDe rpynnu .a,nep~ B §<3 IIccne.uymc.a TaRllte npaRTII-
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1I8CHll6 BOllpOCH llCDOHb30B8H.ll.R M6T0}¥3 MO,Il;6HbHO-H6SaBHC.llMOro aaa
mrna, B 11acTHOCTll, B8.1llltJHHa II xapaRTep H60JU103HatJHOCTll 11 8RCDepu
M6liT8filHHX" DnOTHOCTeii. 

Bo BTOpon rnaBe ll3 11onytJ6HHHX "aRCl16pllM6HTanbHHX" pacnpe,ne
neanii IIJIOTHOCTll saJIR,na ll3BH6HaJOTC.8 • .8,I1;6pHH6 B6pmHHHH6 EOHCTaHrn. 
B 11ocn8,IJ,R68 BP6M.8 illlT8HCHBHO pa3BIIBaJOTC.8 RaR M8TD,n;ll BH'JHCH6!1H.8 
8TIDC ROHCTaHT (rnaBHHM o6pasOM ;rr;I.8 ner-qaiimllx n,nep), T8R II M6TO
;nl:l llX ll3BH8'i8H.ll.R ll3 8RCil8PllM8HTa~HHX ,n8HHHX no .a,uepHiilM peam:ur
.8M ~ r,cc8.8RllD (cM., HanpHMep, 06sol101,. 0,IJ,RaRO TO~RO B pa6o
Tax11 ,r2/ .nenanacb IIOilllTRa H3BH6HaTb llX ll3 3RCll8pHM6HTOB no 
pacceJIHHD aneHTPOHOB. flCHO, 'lTO 8TH nocne,Il;lllle H6CYT BaJKRyD HH
~op.1aumo o rpall.liue n nepng)epnn .8,n;pa. B § 2 J])I.8 Ra~,noro JI,n;pa cpa
BH.1Ula1Tc.8 BCllMll'l'O'l'H'i8CR08 Il0B6,Il;8Hli6 "8RCll8PllM8HTaJlbHOro" PII3 C 
li3B6CTHHM ll0B6,I1;8Rll6M 1rna,npa'1'a 130n!lOBOii !fYllHUHll B RaHane 0'1',Il;6J16-
Hll.8 IlpD'i'OHa II TaRIIM o6pasoM onpe,nen.86'1'CR HOp~llpOBO~Hllti MHOJKH
T6fil Ce, : 

1 2.1 12./ 2.. fC"t..>'t._.=zCe 'P--z,t .. ,12.(2.ki) "l • (7) 

3,necb 1 - RynoHOBCI<IIil: napaMeTp, k - BOnHOBoii B6RTOP CBJisaa
Horo npoToaa. Ko3q:4!ruweHT Ce O,JJ,HosHa'iHO cBJisaH c JI.I1:epHot!: 
B6p!llllHHOii ROHCTaHTOil: Ge • B § 3 noRasaHO, 'iTO Y'i6T pa,nnam
HliX Bap,munii 11rpaeT Ba&Hyro pOJib B onpe,neneHnn Ge. • (HanpHMep, 
J])I.8 

40ca 8'1'0 H3M8H.88T 3Ha~8Hll6 G~ Ha llOJIR.Il:OR BSnll'iIIHll.) nanee 
IlORasaHo, 'l'l'O HM6100la.8C.8 H60,IJ,R03Ha'iHOCTb B onpe,neneH.im Af 
npaR'l'llqecRII H6 Bnll.86T Ha B6nll'JilllY .8,I1;6pHoii B6PillllHHOtt ROHCTaHTll,B 
TO Bp6M.R RaR y-qeT RYHOHOBCRIIX aq:~6RTOB YB6Hll'illBaST ee B ;-lpas, 
r.n;e 

a R. 
,n88T 

0 =(4k.R.ti (8) 

- cpe,IJ,Re1<Ba,n;paTH'iHllti pa,Il;llyc JI,n;pa. lLn.8 cpe.naruc JI,nep 8'1'0 
J-! ~ IOO. 

B ~P5Tb8~ rnaBe B p8MR8X T80pllll MHOrORpaTHOro pacc6.8HIU! 
rnay6epa-CH'i'6HRO (§ 2)!I3,I4/ nccne,u,yeTcs:r BRna.I1: Af' B ynpyroe 

p A- paccemme npn 6onblllllX aaeprIDix Ep = I r8B. B § 3 npo
BO,Il;HTC.8 paC'i6'1' ,I1;H<l:!f6peH1UiafilHHX C6'i6Hllii ;rr;I.8 .8){6p 28 ,S j , 

32 S , 
4Clca c N == Z • Iloliaaaao, 'lTO y-qeT pa,Il;llanbHHX Bapnantttt .6. p 
nosBOn.86'1' B npmu~ane nony'lll'l'b cornacne pacc'iHTBHRHX ceqeHHt!: c 
3RCD8PllM8HTallHWH ll OTR83aTbC.8, RaR 8'1'0 ,nenanOCb paHbm6 (CM., 
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Ha.Ilp.115/) np.ir llCI10JII,30B8IDrn: JilllllI, rJia,IJ.KIDC IlJIOTROCTe:11, OT BB6}.!J3-
RIDJ P83JW1IHHX: pa;n;tryCOB B (fyHRniL'l'X pacnpe,n6JI6RIDJ IlPOTOROB H HS:11-

TPOROB. 

B 'ISTBSpTOll rJI8B6 I10CJ16 RP8TROro o6sopa MO,I(SJISll paC'l6T8 
~YRRUlill pacnpe,nenerurn IlJIOTROCTll 38J)H,w:I B g~x (§ I) ,I(6T8J1I,RO 
paccM8TPllB86TCS M6TO,I( OOOJIO'IS'IRHX: nonpaBOR ,nruJ BWIHCJ16RM 

t:,. p • B .u,yxe M6TO,w:I pacc'IJHTHB86T9s 1Thl6RH0 000JIO'l6'IR8S nonpaB
R8 - B ,w:IHHOM CJIY'l86 pa~8Jl!,Hll6 B8pH8UliH pacnp8,I(8Jl8HHH IlJIOTRO
CTH sapg,w:i: 

llP = S'_p5(1.) = f- f 5 
=~I 'P] (-c.) \

2 
6 nA , (9) 

r}.!J3 c) nft = l'J; - »;1 ; 'f i\s h.) - O,I(HO'l8CT~Rll8 {fy HRUliH MO,I(6JIH 
OOOJIO'l6R. 11;_ (~fl) - O,I(HO'l8CT~Rll6 (crJI8llt6HRll8) pacnpe,ne-
JISHIDJ 'II!C8Jl 38I10JIH6HKR, 8 ycpe,I(HSHRM crJI8llt6HR8S (fyHRUliS IlJIOT
HOCTH fs oepeTCS ll3 8RCI16PHM6HT8. B R8'l6CTB8 T8ROBO:ll Bll-
6paH8 CI1MM8TPH30B8HHM ~6:[l,IH-IlJIOTHOCTI,, no,noraaHHas IlO,I( 8RCI16PH-
M6HT ,I(JlS BC6X g,nep npH 'r '- <y O = 7. 7 r 1/ 3 ~ep.m-1 

(cM. rJI. I). B pe3yJII>T8T6 IlpOB6,I(6HHHX: paC'l6TOB OR83HB86TCS, 'lfi'O 
B o6Jiacu OOJII>mruc nepe,w:t'l HMnyJII,ca ,nruJ s,I(6p 4Dca, 58 Ni 8Tli . 
nonpaBRH yny'lmam corJiacne c aRcnepm.teHTOM, a ,nruJ s,npa ~OOPB 
,I(6llCTBYIOT B o6paTHYD CTOpoay, 'ITO CM3aao, BH.n;HMO, C rpyOOCTI,D 
000)1:_0'IS'IRHX: p8C'l6TOB Of (i.) • 

T8R1Thl o6pasoM,HCI10Jl!,30B8HH8 CT8R,I(8pTHHX: s,nepHwr MO,I(6JI6! ae 
I103BOJIS6T C,I(8Jl8TI, O,I(ll03H8'1Hllll BHBO,I( 0 npHpo,ne 6. 9 . ,1J;rg a-roro, 
C 0,I(HOH CTOPOHll, Tpe6yeTCS npHBJ16RaTI, HOBlitt 8RCI16PHM6HT8JII,Hlitt 
M8T6PH8Jl no P88RUl1SM C O'l6HI, OOJII,IDOH nepe,w:i-qe! m.myJII,ca 'y >> io 
(aanpHMep, rny6oRoaeynpyroe eA- n pA -paccemme), a c ,npy
ron - HCCJ16,I(OB8.TI, CTPYKTYPY smep Ha 0'16HI, MaJlliX paccTOJUU!SIX. 

B MTOll rnaBe H3Jl0llt6H8 H,!(68 0 cymeCTBOB8RHH ~JIYRTOHOB B 
g,npax/lb/ H I1PHB6,I(6Hll (§ 2) OCHOBRll8 COOTHOID6HM - B8pMTHOCTH 
HX o6pa30B8HIDJ .Ir BOJIHOBH8 ~YHRUliH ,I(BHllt6IDrn ~6HTpa Masc, aeo6xo
,I(HMll6 ,I(JlS IlOCTpoeHWJ ~OP>l~8RTOPOB. ~JIYRTOHll 6CTI, ~nyuya:r~m 
IlJIOTHOCTH g,nepaoro BemecTB8 - BpeM8HHll6 o6pa3~B8HHS H3 _k. HYR
JIOHOB, B03RHR8IOO!HX B TOT'MOM8HT, Ror,w:i HYR110Hll.ORa3HB8X>TCS aa 
paccTOSHHH ,u;pyr OT ,u;pyra nopi,I(Ra pa~ca ROpa t.JN - cHJI. Bepo
RTHOCTI> T8Roro COOllTHR R8'l6CTB6RHO oueRHBaJI8CI, ~IG/ Ha OCHOB6 
RJI8CCH'l6CROll·TeOpHH ~JIYRTyauml rasa H6B3am!O,I(8liCTBYJllllHX 'laCTHU 
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B M8JIOM OOMM6 Vr ~~ A Vo , r,ns . Vo - 00'!,SM HYRJIOH8 

" V. k-{ i-k 
f,11. == ( K) ( 7o )_ A (IO) 

IloRa38R/I7 /, 'ITO paC'l8Tll fok B P8MRax RB8PR0BllX MO,I(SJISH, OC
ROB8RHHX: Ha npe,I(CT8BJ16HllH O ~JIYRTOR8X RBR MRorooapHOHHllX ROH~H
rypaIUiSX, R8'l6CTB8HHO COBI18,w:IDT C P63YJII>T8TOM (IO). 

B § 3 cTpO.irTcs TSOPHH ynpyroro e I>- H eA -paccesan:s 
8116RTPOHOB S.D;P8MH npH OOJlI,lill!X 'f >>ry. E 06JiacTH, r.n.e uoryT 
nposBJISTI, ce6g 8~~6RTH paccesHHS Ha ¢JIYRTOHax. ~OP>l~8RTOP npe,n
CT8BJIS6TCS B BH,I(6 

A A -F (cl.) = z: P-K Bk F~ Fl{ , (11) 
y I<.=! )" 

r.ne 81< y'IHTHBBST .irsooroilli'lecRRll cocTaB 4,JIYRTOHa, F k onpe,!(6-· 
JIS6TCS no npaBHJIBM RB8PROBOro C'l6T8/I8,I9/ 1 Fl< - ~Op.1~8RT0p 
~op.ts ,I(BHllt6HHS K -ro ~JIYRTOHa 

F,/i,) = (VoA /-! I p\c.) e i.f~-oFt (12) 

AaaJIHs aa aTo:11 ocaoBe MHRWC no ynpyroMy e D -paccesamo npH 
c:y >> 5 ~ep.m"'.'1 n::JRasaJI, 'ITO BSpOSTHOCTI, Joel ~ (2-tI2)% ,nellTpoay, 

H8XO,I(HTCS B COCTOSHIDi ~JIYRTyaU110RHOro ClltaTHg (mecTHRBBPROBllll 
OO~SRT) corJiacyeTcn C ,I(BRHllMH, IlOJIY'l86MllMH H3 aH8JIB3a RYMYJISTHB
HWC peaR~2□=-221. B 8TOM )KS naparpa~e paccM8TPHB86TCS ynpyroe 
paccenHHS Ha g,npe 12c. Y'IHTHB86TCS BRJI8,I( ~JIYRTOHOB C I<. = 2. 
fi'oRasaao, 'ITO B03MOlltHOll np~llHOll aa6mo;n;aeMWC oco6eHHOCT8:ll nOB6-
,I(6IDrn g,nepawc ~Op.!~aRTOpOB B OOJIBCTH 1 ~ 4 ~ep.!H-I SBJISSTCS 
~JIYRTOHRaS CTPYRTYP8 g,nep aa MBJIWC paccTOSHHRX. 
· B § 4 paccMaTpHBaeTcs rJiy6oRoaeynpyroe eD- .ir eA-pac-

cesHHe. M6X8HH3M pe8RIJ;liH CTpOllTCS IlO aaaJIOrllH C rJIYOOROHeynpy:
rm.1 ep- npoueccoM, npu 8TOM HCnOJU,3YIOTCS I18PTOHHll6 npe,nCT8BJI6-
HHS O C~PYRTYP6 HYRJIOHOB .Ir ~JIYRTOHOB, Ha STOft OCHOBS npOBS,I(SH 
aaaJIBs cyII1eCTBYJOUtHX .naaaux no r;zy6oROaeynpyroMy eD -paccesHHD, 
ROTOplitt ,n88T 3Ra'IJ6IDI6 _f-, d"" 2%, COBna~Ull66 no nopg;n;Ry B8JIH'lllllll 
C ~ J, IlOJIY'l6HHNM H3 ynpyroro el) - pacceSHWJ H RYMYJISTHBHWC 
p A-+ Yi'"+... :PEiaRuml. ,lJ,aHll npe.ncRasarurn I10B6,U6HIDI C6'l8ami 
r;zy6oRo.lieynpyroro paccesan:s aneRTpoaoB Ha s,npax np.0 O'ISHI> 60JII,
mnx nepe,na-qax mmym,ca. Tamm ti6pa30M,Bonpoc O npOSBJ16HHH ~JIYR
TOHHO! CTPYRTYPll s,nep aa M8JlllX pacCTOnHHSX npe;D;CT8BJIS6TCS cell-
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qac B6CI,Ma aRTyam,HHM ll Tpe6yeT ;IVIB CBOero OROaqaT6Jll,HOro peme
HIUI RaR -HOBHX :mcnepHMeHTOB Ilpli 60JU,IJIBX <t • TaR li COB6pmeH
CTBOBaHIDJ T60Plili pacCMOTpeHIDI $TUX Heo6wrnux 06'I>6R'l'OB B R,npax. 

B 3aRJI10~6Hlili npJIB6~6HH OCHOBHH6 pesyJ1I,Ta'1'H ,nll:CC6pTaUHH, RO
TOI)H6 npegcTaBJIRIOTCH H8 samHTY! 

I. Ha OCHOB6 npo6HHX Cl'!MM6Tpli30BaHHOil <fepJH-q;yHRUHH li 68 
npoH3BO,IUl.HX paspa6oTaH M6TO~ M0~6JII,HO-H63aBHCm,mro 8H8HH3a 3ap.R
~OBHX 40PM~aRTOPOB R~ep. Ha 3'1'0fi OCHOB6 IlORa3aHO, qTo 06JlaCTI,ID 
6om,mruc nepe~aq HMilyJii,ca CJl6)JJ6T cqHTan 'Y ;;,- 'f'o =7,7 A-I/3 

4epJu-I. IlonyqeHH "aRcneRHM6HT8JII,HHe" pacnpe~eJ1eHHs nJ10THOCTH 
sapJJ,IU1R~ep4He 6Li, I"c, I60, 24Mf, 28,s;, 32,s, 4CJca, 56Fe, 
58 N j , 66z n , Iis .S 1-1 • 208pB, B ROTOPHX qe TRO npoHBJIRIDTCR xapaR
J6PHH6 pa,n.rraJII,HH6 BapllaUHH, npoaHaJIH3HpOBaHH IDC <fH3HqecRH6 CBOli
CTBa. 

2. Ilpe,IVI0Jlt6H li paspa6oTaH M6TO)]; onpe~eJISHHH R~epHHX BepmllH
HWC ROHCTaHT li3 pacnpe~6Jl6HHSJ IlJIOTHOCTH 38pJl,IUl R~ep. Ilpu 3'1'0M 
BHSJBJleHa BalltHaR pDJII, yqeTa Bapuam,:il IlJIOTHOCTH H RYJIOHOBCRIDC 34-
~SRTOB. BnepBHS BITTHCJl6HH g~epHH6 B6pllIBHJill6 RORCTaRTH ;IVlll rpyn-
IlH ,a~ep f - ll ,S cl - 060JIO'IBH. 

3. IloRa3aHO, qTO yqeT pa.niraJII,HHX Bapuauafi npli paccMOTpeRUH 
ynpyroro pA -pacce.aaIDJ nosBOMST, B npHHuane nonyqun corJ1a-
0He, BITTUCJ16HHHX ceqeHHil C 3RCil6pliM6HTaJU,HID,IH. 

4. PacqeT MSTO~OM 060J1oqeqHax: nonpaBOR pa,n.rraJII,HHX B8pHamdi 
IlJIOTHOCTH R~6p H COOTB6TCTBYBlltHX ~OpJ4aRTOpOB IlORasHBa6T, qTO 
yqe'l' 060J1oqe~aofi OTPYRTYPH n,nep HS M0Jlt6T )t8TI, llOJIHOro 06'L!ICH6HWI 
oco6eHHOCT6li Il0B6)];6HIDJ ~op.14aRTOPOB B 06Jl8CTH 60JII,WUX: nepe,IUlq 
HMny JII,C a • 

5. Ha OCHOBS H~en cy~eCTBOBaHHSJ ~JIYRTOROB BR~ paspa6o
TaHa T60pHR ynpyroro H rJ1y60ROR6ynpyroro paccSHHHSJ 3Jl6RTPOROB 
R,IJJ)8MH. Ilp0B6~6HH pacqeTH COOTB6TCTBY~HX ceqeHHtt en -pacceR
HIDJ H CpaBH6HHe UX C :mcnepHMSHTOM, ,IUl.H pJJ.n; npe,ncR838Hlili IlOB6)];6-
HIDJ cooTBSTCTBYIOlJUlX ceqeHHil eA- pacce.a!UUI B 06J1aCTH oqeai, 
60JII,WHX nepe,IUlq HMilYJII,Ca 1 >> 5 {fep.!H-I. IlpoB6~6HHH6 3)];601, 
HCCJIS)];OBaHIDJ, a TaRllt6 Hsyqeffile RYMYMTIIBHHX peaRnrui Il03BOJIRIOT 
c~eJlaTI, npe.n;IIOJ10Jlt6Hli6 0 rJ1y60Rqtt CBR3ll pa,im:8J1I,HHJC BapI:!auatt II 

<fJIYRTyam,:fi IlJIOTHOCTH R~epaoro B6~6CTBa. 
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