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1. Bseneaue 

Ill 
.Ll aofiaoe nn:cnepcn:oHHoe npencTaaneHHe MaHnenbCTaMa nmt nayxttacTn:tt-

HOit tPYHKUHH rpHH8 n03BOmleT p8CCM8TpHB8Tb MaTpH'lHbie 9JI9M9HTbi COOTB9TCTByiO• 

IUHX, 9TOit tPYHKUHH rpHHa npOU9CCOB B38HMO.ll9fiCTBHSI 1 K8K pa3JIH'lHoi9 rpaHH'lHbi9 

3H8'l9HHSI 9.llliHOfi 8H8JIHTH'leCKOfi tPYHKUHH .llBYX KOMnJieKCHbiX nepeMeHHbiX. 

3TO np9.llCT8Bn9HH9 · npHBO.llHT K npOCTbiM .llHCnepcHOHHbiM COOTHOIU9HHSIM 

no O.llHOA nepeMeHHOfi, B TOM 'lHCJie K OObi'lHbiM .llHCilepCHOHHbiM COOTHOIU9HHSI~ 

no aHeprHH npH npon:asonbHOM aHatteHHH nepena'lli n:Mnynbca. 

' 'i/D . 

M cnonbayst ycnoBHe ya:uTapuocTH .llJISI MHHMbiX ttacTefi paanH'lHbiX aM nnHTY .ll 

Mbi npHXO.llHM K B03MO>KHOCTH nony'lHTb CHCTeMy COOTIIOlll9HHfi, CBSI3biB8lOIUYIO 

aMnnn:Ty.llbi npoueccos. 

Ycnosue YHHTapaocTH, ucnonbayromee ·paano:>KeHn:e no nonaofi cn:cTeM e npoMe

>KYTO'lHbiX COCTOSIHHA, BBO.llHT B p8CCMOTp9HH9 09CKOH9'lHbifi H800p COOTB9TCTByiO

lURX aMnJIHTY.ll• OrpaHH'lHBaSICb B ycnoauu y~mTapaocTH HH>KHHM no Macce nsyx

ttacTH'lHbiM COCTOSIHH9M 1 Mbi npHXO.llHM K CHCTeMe ypaBH9HHfi .llJISI M8Tpli'lHbiX ane

M9HTOB .llBYX'laCTH'lHbiX npo~eCCOB • .LlByX'l8CTH'lHOe npHOJIH>K9HH9 B MHHMOfi 'l8CTH 

ae naeT OillHeJKH snnoTb no nopora cnenyromero no Macce cocToSIHHSI, scnen

CTBHe '191'0 ero HHTerpa11bHbifi a¢¢eKT MO>KeT C'lHT8TbCSI M811biM B 00118CTH HH3-

KHX aaepr:uA. Teauc tfy "nosenea:ue aaanHTHttecKoA ¢YHKUHH B Manoii: oonacTn: 

"' "' . ' "' 121 ~ onpenenSieTcSI, rnaBHbiM oupaaoM, uJIH>KafilllHMH ocoueaaocTSIMH" SIB11SieTcSI '+'op-

MY11HpOBKOfi sToro npuon:u>KeHHSI. 

Hano>KeHHaSI nporpaMMa naeT B03MO>KHOCTb nonyttaTb ypaBHeHHSI .ll11SI .llByx

ttacTH'lHbiX aMnJIHTY.ll B OOJI8CTH M811biX aaeprn:A • .Hcao, 'ITO npn: aTOM B8>KHYIO 

pOJib HrpaiOT aMnJIHTY.llbi pacceSIHHSI 'caMbiX nerKHX 'l8CTHU. npeHe6peraSI. aneKTpo· 

MarHHTHbiMH a¢¢eKTaMn, Mbi nonyttaeM cnenyromyro norn:ttecKyro nocnenosaTenb-

HOCTb npoueccos . lcM.pnc. 1 I • .llJISI •oobi'lHbiX" · cn:nbao saan:MoneficTsyromn:x 

'l8CTHU. 

' . 
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CxeMa oooaaa<JaeT, aanpuMep, 'ITO B cHcTeMy ypaooeaHA LinSJ npoueccoe 

I :Ji.N -+1i Jl . Jill +-J> .}/XI I BOA.llyT a~nnHTy.llbi npouecca :Jijj -..3ir. . nnSJ Jf~ pacceSJ

HHSI, uaooopoT, CHCTeMa ypaBH9HHA 6y.lleT 38MKHyTa. TaKHM oopaaoM. npouecc 

1i 1i __,.. 1T 'Ji IIpHoopaTaeT 0'19Hb Ba)KH09 3H8'19HH9 .llnSI TeopHH CHnbHbiX B38HMo-

.lleAcTBHA. OH nenneTcSI Linst HHX "HcXO.llHbiM nyHKToM". 

~ . u 131 
Ypa eaemm .llnSI aToro npouecc a ubinH nony<JeHbi •Y u M BH.llenbcTaMoM • 

8TH ypaBH9HHSI1 IIO.llOOHO ypaBH9HHSIM Y:y-noy, SJBnSJIOTCSI CHHrynSipHbiMH HHTerpanb-
14/ 

HbiMH aennaeitHbiMH ypaeaeHHSJMH. K aK H3BecTHo , TaKne ypaeaeanst nMeiOT 

MHO)K9CTBO p9W9HHft. na)Ke H8XO)K.ll9HH9 onpe.lleneHHOi!: B9TBH STHX peweHHit -

cnO)KH8SJ 38.ll8'18 1 BbiiiOn.HHMaSJ nHWb C IIOMOWbiO OhiCTPO.lleACTBYIOWHX aneKTpOH-
. /5/ 

HbiX c<JeTHbiX MawHH. K aacTostmeMy MoMeaTy nonyqeao <JacTaoe "aLIHaoaTa-

qecKoe' peweaae ypaeaeaHil Y:y-MaaLienbcTaMa c npeoonaLiaHneM S -aonHbi. 

Yaen 1T1i.JIK LIHarpaMMbi 1, onHCbiBai6iuuA npoueccb!: 

I . 7i .,.. J'l, ~ 1i't- .JV 

if -· 1i1 +H ~ 1T+H 

!!!.. 7Tr1i' ~.Aft-;; 
161 

c TO'IKH apeHHSI npouecca /// paccMaTpueancst c!>peaep<>M H c!>ynKo • 0HH no-- . -

~ . 

nyqnnH. ypaBH9HHSI . .llnSI ·aMnnHTY.ll npouecca 111 , CO.ll9P*8lllH9 .8MIInHTY.llbi r 
1i ./'( - pacceSIHHSJ H cP83bi . 7i 7i -paCC9SIHHSI. nonb!TK8 Hccne.llOBaTb yaen ; 

7i1i.N'N c TO'IKH 3peuHSI 'lfK -paccestHHR ob!na npeLIIIPHHHTa MaK-nayannoJ-
71 • I 

Ou paccMaTpnean aaanHTH<JeCKHe ceoi!:cTBa napuHanbHl>IX aMDnHTY.ll M830H-HyKnoa- 1 

l 

l 
I 

X 
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HOI'O pacceHHHH B KOManeKCHOM ITITOCKOCTH rrepeMeHHOM S [ K Baa paT rronHoii 

9Hep~HH CHCTeMbl Me30H + HYKITOH - CM • HH)Ke /3.1;] 

KHHeMaTH'IeCKHX KOMrrneKCHblX OCOOe~HOCTeii, ooycnoMeHHbiX HepaBeHCTBOM Mace. 

3TH ocooeHHOCTH aaTPYJJ.HHIOT nony'leHrre HHTerpanhHhiX ypaBneHHii. OaHaKo, 

HeaanHO l{)Ky XyH-IOBHh /qacTHOe -cooomeHHe/ CMOI' rrpoBeCTH JJ.O KOHUa 9TH 

paCCY)KJJ.8HlfH If nony'IHIT CHCTeMy lfHTerpanhHbiX ypaBHeHHii JJ.ITH aMrriTHTY!;l pacceH-

HHH II npouecca 

B HacToHmefi paooTe aHannTH~ecKrre cBolicTBa aMrrnHTYJJ. 1i H -pacceHHHH 

nccnenyroTcH B KoMnneKcHoii nnocKocT,g nepeMeHHOii KBaJJ.paTa HMrrynhca ~ 2 
B cHc

TeMe U8HTpa Mace rrpH cpHKCHpOB8HHOM yrne pacceHHHH, 3TOT ilOJJ.XOJJ. 8H8ITOI'H'I8H 

ITOJJ.XOJJ.Y 4HHH-¢yOHHH-CTaHrennHHlf/S/ K rrpoueccyNN __,. ffff. 
2. 

.B ITITOCKOCTH rrepeMeHHOH ~ KHHeMaTH'I8CKHe OCOOeHHOCTlf HMeiOT BHJJ. KOHeq-

HOI'O paapeaa Ha aeiicTBHTenhHOti ocrr H MoryT ohiTh yHH'ITo:>KeHhi rryTeM paccMoTpe ... 

HHH COOTBeTCTByiOmHX CHMMeTpH30B8HHhiX H aHTHCHMMeTpH30BaHHbiX· Bblpa)KeHHH, 

OrpaHH'IHBaHCh B ycnoBrrrr yHrr~apHOCTH JJ.nH peaKuHrr I JJ.ByxMe3oHHhiM co-

CTOHHHeM 1 M hi OCTaBnHeM B aMrrmrTy ae TonhKO S - H f' -cpaabr,' 

3TO IT03BOITH8T HaM rrony'IHTh UHTerpanhHb!e ypaBHeHHH JJ.nH aMITITHTYJJ. rrpouecCOB 

I H !! , coaep*amrre TonhKO yrrOMHHYThie JJ.Be cpa3hi /;
0
° H d1.1.. Ttlt -pacceH

HHH. VI err onhaoBaHHe rrpHHUHrra Y:y a a eT B03M O)KHOCTh rrpeHe 6pe'lh HecpH3H'IecKHMH 

paapeaaMH oT peaKUHH fl H ~ony'IHTh HH'rerpanhHhie ypaBHeHHH. anH rrapuHanh

HhiX BOITH 7f .JV -pacceHHHH. Pa3yMeeTCH 1 9TH ypaBHeHHH MOI'yT HM9Th CMbiCn 

TOnhKO .B o6nacTH ManhiX 9Hepr'Hii. Paaaen .2 CO aep)KHT CBOJJ.KY cpopMyn, Bbi-

pa)!(aiOmHx MaTpH'IHhre sneM·eHThi rrpoueccoB !• ll H ill qepea HHBapHaHTHbie 

K09cpcpiiUlfeHTbl 2-'laCTl:I'IHOM cpyHKUHlf rpnHa, a TaK)Ke COOTHOWeHHH yHHTap-

HOCTH JJ.ITH napuHanhHbiX BOnH. 

· B paaaene 3 BhtoiiparoTcH cpyHKUHH :u rrepeMeHHaH anH aHannT:uqecKoro rrpo

aon*eHHH. 3TO rrpOJJ.OIT)KeHHe, ~ TaK)Ke ycTpaHeHHe KIIHeMaTH'IeCKHX paape30B 1 

ocymeCTBnHeTCH B. pa3/J,e~e 4. Llanee /paaaen 5/, rrpOH3BeJJ.eH. aHanH3 onH)Kaii

Weil 'laCTH HecpH3H'IeCKOI'O paapeaa OT peaKUHII !..!1.• C IIOMOmhiO rrp:uonH)K9HHOI'O 

x/ To'!Hee MaK-.[lay9nn paccMaTptman rrpouecc KH-'~ KH. OaHaKo, KIIHeManr

qeCKHe ocooeHHOCTH 9Toro rrpouecca aHanorn'IHhi npoueccy. 7iN_., TiH 
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YC1IOBIHI YHI1TapHOCTI1, COJ].9p)Kamero TOllbKO S- li f- ctJa3bl 7f 1/ -paccef!Hllfl. 

C noMOlllhiO MeTona MycxennwannH Mbi nony'laeM HHTerpallbHbie ypaBHeHHfl !l.llfl 

aM IIJl IlTy !l. 7/ H -paccef!HHfl, CO!l.9p}KaiUI19 liHTerpallbl TOJlbKO no cPI13l1'!9CKHM 

o6nacTf!M peaKunfi ! u If. ctlasbi 7i fi -paCC9fiHHfl BXOJ].f!T B fl!l.pa 9THX ypaBHe-

Hll:ii, B p83J].91le 6 flpOBO!l.HTCfl nepeXO!l. K napuHaJlbHbiM BOJlH8M B OKOH'IaTMbHblX 

.ypaBH9HHfiX, 3!l.E 

npuB9J].9HHblfi Bbllll9 KpaTKHH 0630p pa60T no liCnOJlb30BaHHlO npe!l.CTaBJl9HHfi 

M aH!l.CllbCTaMa HenonoH. H eo6xo!l.HMO ynoMf!HYTb o aecbMa Ba:lKHOfi pa6oTe Tep-

. 191 
MapTupocf!Ha , B KOTopoi'r c noMOWbiO ycnomrfi yHnTapHocTn B !l.ByX'!acTn'IHOM 

. npH611Ii)K9HI1H, nonaeprHYTbiM npi1HY!l.HT9JlbHOfi KpOCCHHr-CI1MM9TpH38UHH 1 nony'!9Hbl 

ypaBH91II1fl !l.Jlfl cneKTpallbHbiX cPYHKUllfi npeJ].CTaaneHHfl MaHJ].9JlbCTaMa. VlHTepeCHbiH 

MeTon npa6mrmeHaoro cae!l.eHlHI .uaofiHoro npeiJ.cTaaneHHfl M aH!l.ellbCTaMa K cyMMe 

1101 
OJ]. HOM epH.biX. npe!l.JlO:lKeH 4rmn ll ct>y6HHH· • 

2. M aTpH'!Hbie aneMeHTbi, ycnoa11n yH11TapaocT11 

MaTp11'1Hbre aneMeHTbi npoueccoa T, IT 11 fi1 , onncbiBaeMbiX ysnoM 7f'fiN.J/, -- -
npencTaBJlf!IOTCSI a aHne 

<f 1 s-11 i> -=d;l(r,+p. •q,+'f.>4 M"" _, u. ru.. 
I 1 I 6.. 11 I ;t. 0!> 

; 

.n BYX'IaCTH'IHaSI cPYHKUlHI rpaHa 

.t\ A 

T==A r 91-92 B 
2 ,) 

T o6ria!l.89T C119!l.YIOIUeil CTpyKTypofi: 

r ==- t T c+J -r cr:", r;,'lrc-J 
I!' . 2 ~ 

11.2 I 

/2.21 

B 12.1 I 11 12.2 I npliHf!Tbi o6bi'IHbte o6osHa'leHun, HcnonbsyeTcn ¢efiaMaaoBcKan 

~ 0 ... ..., 2 2. 1 
M9Tpi1K8 'I::: 9 ro -9 r i Yo :: j_ 1 do( :::-

M aTpi1'1Hbie aneMeHTbi [;{ T u. C TO'IHOCTblO J].O MHO:lKiiTeJlSI .M / ~~~ W 

I W- nOJlHEiSI 9HeprRSI npoueccal COBna!l.alOT CO "cnltp81IbHblMll C0CTOSIH11SIM11 11 

n 6 B . 111 I .U . 
nKO a 11 UKa · ~ Jlfl i:Ipouecca .P8CC9SIH1151 9T11 COCTOfiH11fl 11M9IOT B11J].: 

pac 

8MI 

Cm 

3!1.· 

Ha~ 

#' 

/+ 

I 
ae· 
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12.31 

3.ll8Cb 1 KaK li HH.a<e B 12.61 1 a3HMyTaJibHbi9 YI'Jlbl npupaBH9Hbl HYJII0
1 

(;} - YI'OJI 

pacceHHHH B cucTeMe ueHTpa Mace, a .{
1 

u {2. Bblpa.maroTcH qepes napu.nanbHbiS 

aM nJIHTy .ll bl 

C JI e COCTO l' l ""y.ayT lcp. IBI I nupa bHhl HHHH .llJIH npouecca u -
1t.r = J.:__ = 8!p• {~fA r qM c,s ~ B j 

;;._ =- J_f = J:_ Sih (}3 B . 
· 8rr 

12.41 

12.51 

12.61 

3.necb ~- yron Me.a<.uy Be KTopaMH f H. { • Pasno.meHHe no napunaJibHbiM Bon

HaM HMeeT BH.ll 

12.7 I 

12,81 

EcnH BB9CTH B STH cpopMynbl H3oTonaqecKae HHll9KCbl I ±. I, To .anH sHaKa 

I+ I cyMMHpoBaHHe B HHX a.aeT TOJibKo no qeTHbiM ! , a npH sHaKe I- I - no 

H9'18THbiMo 

PaccMoTpHM aHTaapMHTOBy 'laCTb 'l'peTbero npouecca, orpaHH'lHBlliiiCb 
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B cyMMe ITO IIOJJHOH Cl!CTeMe cpyHKUHii llBYXMe30HHbiM 'IJJeHOM, 0Ha MO>KeT 6biTb 

rrpencTaBJJeHa B BHne: 

Jm 'J (±) = .q_ fdJ!. 
Ar 6'1r.2r0 f' 

T (±() ~- __,.. _,_-ni] (~ 1~_,, _,,. ~ _(lJ 
J A/' f' p) 7 ' '/ .J '9 ,~-7 J 9 .,~ I/· /2,9/ 

3necb nO l! fl:J.._ SMIIJJHTynhr lf1{ - pacceSIHl!SI C IIOllHbiM l!30TOIIH'IeCKl!M CIIH

/3/ 
HOM 0 l! 1 COOTBeTCTBeHHO /cM.,HarrpUMep, /2.8/ U3 /, Yf3 /2.9/ BHUHO, 

. ~, . . -
'ITO :J\- - aMrrJJliTY n hi rrpouecca Ill c rroJJHbiM li30Torrl!'IecKliM crrHHOM 0, 1. 

Hli>Ke 6yneM paccMaTprtBaTb aHam:ITli'IecKoe rrponon>KeHl!e cpopMynhi /2,9/ 

B Hecpll3li'IecKyiO o6nacTh MallhiX . '('- • B aToM cnyqae MO>KHO orpamt'IHThCSI 

B 8MIIJJHTyne n s - ll f - BOJJH8Mll, Pa3JJaraSI /2.9/ no rrapuHallbHbiM Bon

HaM 11 B03BpawaSICh K A 11 B,. rrony'Il!M B aToM rrpt~6nli>KeHHll 

3necb 

Jj A C+) - .;.... i!!.. _£0(+) - /d;, . (1 

m - f 2. T-r e s m o 0 . 

I m A c-J =- 121T .ieos 83 {.~ ric-):_ r :J.c-Jj e -'drs/nJ: 
· p v2 T_ i+ · 1 

J l'l-l B c-)= 6 f2 f_1 c-Je _,·J1.sin J'1 

JM B (+)-::: 0 .. 

d' -0 
S- cpa3a c 'J o. d-

1 

f" 

p - cpa3a nnSI J 1. 

3. Kl!HeMaTHKa; Bbt6op rrepeMeHHbiX ·11. cpyHKUHfi nnSI ananHTH'IecKoro 

rrpon on >KeHHSJ. 

BBeneM o6bi'IHbie HHBapnaHTHbie rrepeMeHHbie 

2. - 2. t: 2. s: (pI + 'II ) ) $ :: ( ft +- '12.) .I :::; ( j>l r .P2. ) 

S-1- sr- t = 2(Mz.,._~'l.), 
KOTOphle B CHCTeMaX ueHTpa MaCe peaKUHfi I H Ill HMeiOT Bun 

/2.10/ 

I 3,1 I 

l 

! 
I 

I 
l 
l' 
! 
' 
l 
~~-
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3 :::: M'Z..t-;u2 +- 212. 1- 2/{ 11.f.M 2) (q 2+;\112.) 

s ==M 2 -1-;w 2
- 21 2 eo:.&- 2V(q?.-rM-z.JC? 2 +-;«'J 

t - -21
2 r 1- cos e) 

13.21 

13.31 

Act) B (±) 
AHani-iTH'!eCKHe CBOHCTBa IIHB8p1:18HTHbiX CK8!IHpHbiX cpyHKUIIH . , t 

aaeneHHbiX B 12.21, onHCbiBaiOTCH npencTaaneH!IeM MaHnEinbcTaMa lcM.cpopMyny 
. Ill . 'Dt. 

12,121 'H3 pa6oThi I. B nanbHeiillleM 6yneT aa:>KHo, ttTo npencTaaneHI:IR nnR D 

conep:>KaT nomocHhte ttneHhi 

2. 

B ciJ( s r t ) = L 
, " M.2_ s 

Torna xaK npencTaaneHHR nnR A (t.} 

.. 2. 

+- L +- ••• 
M~s 

He conep:>KaT 1:1x. M bi Bhi6 epeM 

aHanHTnttecxoro nponon:>KeHIIR tteTbtpe cpy.HKUHI:I. ¢(s,5,t:) 

Bee STH cpyHKU.III:I o6nanaiOT CBOHCTBOM 

13.41 

nnn 

13.61 

KpoMe Toro, Ha 6ecKoHettHOCTII OHH y6hiBaiOT He MenneHHee tteM A u B. Llenenne 

Ha I S - S I He BHOCHT HOBbiX oco6eHHOcTett. 

¢yHKUIIII ¢ 6ynyT paCCM8TpHB8TbCR C TO'IKH 3pe·HHSI peaKUliH J, B KOTO

pofi Mbi cllHKCHpyeM yron pacceRHHSI COS e: C, T,e. Mbl 6yneM paCCM8Tp11B8Tb 

8H8!II:ITH'IeCKI:Ie CBOftCTBa no nepeMeHHOfi 

380HC8Tb B BHne 

. 2. 

~ • ¢opMy!Ibi 13.21 yno6no Tenepb. 
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S = S ( y 2) ::::: 1<. ( .;(''-) ·I- D ( 'i ~ t- 2 K ( 9 2.) 

5 == s. ('I ~; == R c q 2) - D ( 1 ~ - 2. k c ~ 2) 

t·= -2q 2 (i-c..J 

R c q 2 J == M a + ;\-12. +- 'f 2 ( 1 - c. J 

J) C92)::: 12(1-r c) 

K C ~ 2) = V ( 12 -t M z) C '{ 1..;.. jv."J 

4. YcTpaHeHHe KHHeMaTnqecKHX pa3pe3oB H TeopeMa Kown 

¢yHKUliH 

cjJ ( s, s~ t)l = cfC'f2J, I (3.})· 

13.7 I 

13.81 

14.1 I 

2. ' . 
paceM aTpnBaeMbie B KoMnneKcHoA nnocKocTn tj, • o6nanaroT cnenyrowiiMn oco-

. O 2 t 6eHHOCTSll4li~ 1/ pa3pe30M < 'I < 00 OT • 3H8MeHaTens:I ( S - S) B CDeKTpanb-

HOfi cpopMyne MaHnenbcTaMa; 21 pa3pe30M - ~< 'J 2<- 2J'1 2
/{t-C)=- a..3 

{t l 2 _, -
OT 3HaMeHaTenst - i;) ; 31 pa3pe30M - o0 '< Cf <- a.(c) OT ( S - S) 

M2. i ~c~ ..M/M 
a ('J = 14.21 

M2 2 a. :::; +-JW - 2M;\1 c. 
2 1- .c 2. 

JH4 ~c.~ -1 

41 pa3pe30M -
. M2. :z. '2.. - < 'f <-}A , . B03HliK8KllllliM M3-38 KB8D.p8THOT'O KOpH51 

13.81 B 38BHCliMOCTH S ( q 2.)
1 

S ( 9 2.) OT q 2. • 3TOT paspe3 M bl H830BeM 

KHI.IeMaTnqeCKHM. 

(t-)h - C-) 
KpoMe Toro, cpyHKunn 'B ;{S-S) n 8 6yn.yT o6nanaTb nomocaMu oT 

qneHOB /3.4 I. 

--~·---
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KimeMaTIFiecKnti paapea npH nepe"<o-0e K rrepeMeHHoti S 
171 

aaeT KOMrrneKc~hiti paapea, pacrrono:>KeHHhiti Ha 15:_pyre lcp. I • .lJ.JHJ Toro, '!To6bi 

H36aBHTbCH OT Hero, rrpeacTaBHM ¢( 9 2) CJieayiOWHM o6pa30M 

14,31 . 

.RBHO Bb!Ael!HB HppaUHOH8JibHYIO 38BHCHMOCTb, cf:>yHKUHU ¢ . 
' 

nppaun onanbHhiX 

38B!ICHMOCTeti He COEtepiKaT, 0HH Mory T. 6b!Tb orrpeneJieHbl K.8K 

¢ ('f'~ /{ Uj :1.J} t-- ¢ (t; ~- /( (f ~~) 

2. 

?K (92) 

14,41 

14.51 

B 1 -l'i-. (o 2.- Kc9 l')l, • B b!SlCHH!\1 CMbiCll cpyHKUliH 't" I ~ I cooTneTcTBim· c · ·13.,7 I 11 

I 4.1 I HMeeM ¢{?;-/<):: ¢{ S~ _s-~ -f:), IIpii'ieM 

S ;1-{]2.) ::; R.Cf ~) t-lJCtj z;- :.(K(cjl.J 

S ;t-C 9 4 ) ~ I< [ 7 2j - lJ (7 2) -t- ;( K ( 1 z; "' 
14.6/ 

·* -If 2 
nepeMeHHhJe !:J ) S 38IIHC8Hhl 'iepe3 rrepeMeHHbie nepBoii peaKUHII 1 H C • 

To'!Ka(s~ .. sH.~i:)ecTb cpuauqecKa!it·TotJ:Ka ~Topoil peaKunn, ecnn (f 2,c.)
cPH3HtJ:ecKa5I TOtJ:Ka rrepnoil peaKuun. CBI13b Me:>Kny HHMH 38LI<'WTCH ¢opMynaM!1 

14.7 I 

reoMeTpll'IeCKYIO liHTeprrpeTaUIIIO COOTHOllleHHfl: 14,7 I CM. B rrpH1lO>K0HIHI, 

¢yHKUHH , paccMaTpunaeMbiC' n KOMrr.rwKcHoil rr.rroc-
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I 

KOCTH 92. 1 o6na.ll810T cneriyiOUHIMH OC06eHHOCT.RMH: 1/ paape30M 0 <. '12.< 00 

OT 3HaMeHaTen.R ( s'- s *) ' B cneKTpanbHOii ¢opMyne M 8HJ:J.9nbCTaMa; 2/ paa-

peaoM - a.2 < q ~<-: M 2 
OT 'Toro :H{e aaaMeHaTenH npn C ~ ~ / .iVi; 

3/ paapeaoM - oo < CJ 2 <- a. 3 OT aaaMeaaTens (t.'-t:} ; 4/ KHHe.., 

M 2. 2. z - -nc-o/. - Be-; 
MaTnttecKHM paapeaoM- - <9 -'71-f. KpoMe Toro, cPYHKUHH o /{S-s):J 

oT apryMeHTOB '/2.J- K 6y.llyT o6na.ll8Tb nomocaMH, 

cPyHKUIHI ~· ( f/1.) 6y.llyT o6nB.llBT b BCeMH OC06eHHOCTSIMH cPYHKUHii 

¢(1~ I<C('J) 1 ¢(f~ -K{fj 2J), ~poMe KHHeMaTHttecKoro paapeaa. 

HanncaB .llnSI a1nt. ¢opMynbt KowM H aoaapamascb K -nepaoaaqanbaoii: cPYHKUIIH 

¢(r~ K) 1 nonylfaeM 

oO 

cp ( ~ K) = J.j :Tm ¢('j~21<') ~.,. C9~ 9~'2-j rJmliJ(tj";-x')J2_ cc;! 9 '' d ,z + 
-1 1i _ 

9
,z_ f 1. - - _ '1 . 

a 
-a.3 

-f-;,j :Jtn ¢(9'; k')~r(f~(z.J t-7m ~./f'Ja-K')~_ (f~ r'~ d9"~!4.BI 

- oO 9"2.- 'I :z. 
. .1.12. 

-a.(') _/.., 

7- J..j .Tm 'P (cj'~ K') aer lf3 9'~ "2..,.. /}(c.~ ~JJW,¢(1 ~2_K'J;;e~ (f~9'V_~ ,.;z 
Ji .. · f ao. 
- o0 - r'~ r l.. · • -

71 tt"2
- 9 2. .1 

-a. . . 2 

BOJ ~ 
' (-) 

+ nonrocable ttneHbl .lln.R ---:. 1 8 . 
s.:.s 

3.lleCb 

~± <1_~~'2) 
1 =-
2 

± KC'fZJ )--
KC9"2} ' /4.9/ (2-

H a puc. 2 11306pa:H<eHbl o6naCTM HHTerpHpOBllHHSI B ypa BHeHHH /4.8/ B 38BH-

CUMOCTH OT C. 

l 
. ! 

._, 

.I 
J 

I 
,I 

' ( 

\ 

i 

L_ 
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c. 

-M2. Puc. 2. 

VJ3 9TOrO pHCYHK8 BHnHO 1 'ITO CJl yqan pa CC BSIHHSI H838n II DIIep en 0 on ana lOT 

Han5o.nbwefi npocToTofi. TaK 1 rrpn C =- i uecpn3II'lecKIIfi pa3pe3 oT peaKuiiu II 
. _, 2 

/o5nacTb 1! I yxonHT Ha 6ecKOHB'iHOCTb H npH 1 <. 0 ocTaeTcH JliiWb pa3-

pe3 OT peaKUHII .!!! • KaK MO:>KHO IIOK838Tb 1 B 9TOM CJlyqae B IIHTerpan BXOnHT 

8HTH9pMHTOB8 'laCTb 8MIIJ'IHTY nbi OT cpH3H'iBCKOrO 3H8'1BHHH ClJS /)J::;- f • 

lJ.nH pacceHHHH anepen { <:. ""' i ) 1 H8000pOT 1 yxoniiT HB OBCKOHB'lHOCTh 

pa3p93 OT peaKUHII ilL 
. .-tl' -Ll '' no· o5riacT stM _ n 

• B aToM cnyqae aHTH9pMHTOBhi 'lacTn non nnTerpanaMII 

T8K:>K9 38BIICSIT OT cpH3H'l8CKOrO 3H8'IBJIIHI (o;: {)
2

::: 1_ 

¢opMyJlhi /4.8/ B TOIIHOCTH COBII8.UB!OT C OObi'lHhiMil niicrrepCHOHHbiMU COOTHOWB

HHSIMH anepev no nepeMeHuofi auepriiii E a na5opaTopnoii cncTeMe Koop.aiiHaT, 

0 pH 9TOM 0 0Jl8CTH IIHTBrpHpOB8HHH H8XO.nHTCH .B en en Y!OlllBM COOTBBTCT Bll H 

/eM. Taoniiuyl. 

Ta6nHua 

I 
-1!. 

li' 
lf./1 

0 2.. 
0oJ18CTh B rrepeMeHHOfi ~ 

c ·o, oo ) 

co, 00) 

(- o0,- M 2.J 
{- oa, - M oz.] 

05naCTh B nepeMennoit E 

[ ;"' oo) 
[- (.M.~+-1w~)/2/v\., - -''\11] 

[- M,- (M.z. ... i',~J /.Z M] 

(- oa, ~MJ 
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i:l I! 
ill 
t 
~ il 
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5. Y1 ccnenoaaHHe pa3p.~3a aT pe aKUIIII 111 

BTopoil: IIHTerpan B cpopMyne 14.81 conep2KIIT aHTH9pMHToBy 'IaCTb peaKUHH 

ill B HecpH3U'IecKoil: o6nacTH t<'tM2
. Mbi 6yneM paccMaTprmaTb aemnHHbi :Jm cp 

B 9TOH OOJI8CTH, K8K 8H8JIHTH'!9CKHe rrponon2KOHH5! COOTBeTCTBYIOIUHX cpyHKUHll H3 

cpn3H'IecKoft o6nacTH t >4M 2 
• Y1x- 5IBHbie BbipameHH5! ,MoryT 6biTb rrony'IeHbi 

H3 12.101 C y'IeTOM TOI'0 1 'ITO s- s = 4p3Cf3cos/.:)3 • Bnnny Toro, 'ITO 

B H8W9M IIpH6JIH2K9HHH ly'IeT TOJibKO S- H p- cP83 7iJj- pacce5IHH5II 9TH 

Bbip82KeHII5! He conep2K8T COS 93 , OHH COBI;JanaiOT C 'IHCJIIITeJI5IMII BO BTOpOM HH-

Terpane 14.81. B 6onee o6meM cny'Iae, rrpH y'IeTe BbiCWHX cpa3, 9TH Bbipa2KeHH5! 

38BHC5IT OT (.O.S E)J H Torna cnenyeT BOCIIOJib30B8TbC5! CB5!3biO 

2 ( fJ 'ilJ- ~=-D+2K. 
2. 15.1 I 

l-13 15.1 I BilnHo, 'ITO Cos e3 CT8HOBHTC5! KOMIIJieKCHbiM, onHaK0 1 'IHC1IHTeJib 

nToporo HHTerpana B /4.81 ocTaeTcH neftCTBHTeJibHbiM. Dn5! Toro, 'IT06br CBH3aTb 

Jm <:p C caMHMII cpyHKUH5IM H cp , cnenyeT o6paTIITbC5! K pa3JI02KeHHHM THIIa 

12.7 I H 12.81. 3TH pa3JI02Ke~rm cpaKTII'IeCKH HnyT rro rrapaMeTpy (S- S) . Pa-

niiYC CXOnHMOCTH TaKOI'O pa3JI02KeHH5! orrpeneJIHeTC5! oco6eHHOCT5IMH npencTan-

neHII5! M aHnenbcTaMa. BnH2KaiiwHMH oco6eHHOCT5IMH HBJI5IIOTC5! rronroca aT onHoHyK

JIOHHbiX 3HaMeHaTeneft. B rrpn6nn2KeHHH 12.10/ 9TH oco6eHHOCTH cymecTBeHHbi 

-o C-J . 
TOJibKO nng cpyHKUHH D • M hi paceM oTpHM HX HecKOJ!bKO Hn2Ke. Cnen yromHe oco-

6eHHOCTH Bo3HHKaiOT oT HHTerpanoB nnoil:Horo crreKTpaJibHOro rrpencTanneHH5!. Mo2K

uo IIOK838Tb, 'ITO 9TH oco6eHHOCTH He rrpeii5ITCTByiOT pa3JI02KeHII5IM BIIJIOTb no 

'1'2.....,- ~/"2.. 15.21 

no9TOMY pa3JI02KeHHH 12.71, 12.81 crrpaaennHBbi TOJibKO B o6nacTH 15~2/. Mbi 

rrpenrroJI02KHM, 'ITO 'IJI9Hbl 9THX pa3JI02KeHHit 6b!CTpO y6biB8IOT H OI'p8HII~IHMC5! B HHX 

rrepBbiMH 'IJieHaMH. 3To naeT . ·!, 

A c+> e-' 0 s.h• fl
0 Jm AC+) == 

A'_, -iJ1 . {' e. Sin o1 

15.31 

Jm {~) = 
s-s s-s I 

'! 
1 
j 

j 

J 

' f 
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BepneMCSl K y.paBHeHIUo 14.81 11 cpaBHHM scpci:JeKThi oT pa3JIH'UibiX ueci:JH3lf'IeCKHX 

a2. .... o n u BKnanoa 113 uuTepaana 
1 

- • pennonaraSJ B nanbuen:weM nepexon K napuHanb-

Hbi~ aMnJIIITynaM pacceSlHIISl, T,e, ycpe)lHeHlfe no C.CS e: C Mbl nOJI)KHbl p8CCM8Tplf

B8Tb pOJ!b 9THX p83pe30B no nepeMeHHOti 'I 2. He3aBHCHMO OT C , yf3 pliC, 2 

cnenyeT, 'ITO OJ!R)KatiWUti p83pe3 1 H8iJ:HH8IOWlftiCSl OT TO'IKH -;'A~ , CBS138H C 

3-eti peaKuRefi, JlBYXMe30HH8Sl YHHT.apHOCTb no3BOJ!SleT HaM 8KKypaTHO yqecTb 

. 9TOT pa3 pe3 no TOtiKH - 4'~ 2 I cywecTBYIOT coo6pa>i<eHHSl 
13 •6 •

12 1
, no3BOJ!Sl ro-

w He npennOJI8J""8Tb1 'ITO 9TH COOTHOWeHHSl 6ynyT BepHbl II B HeKOTOpOH o6naCTH 

HIOKe - tf;« 2. I. OnHaKo, KaK 6bmo oTMetieuo 
' 

pauee 15.21, ci:JopMynhi 15.31 
\iU 2. 

6biTh cnpaaenmm hi ue· name ....,_ 31"' • TaKRM o6pa30M, pa3yMno omiinaTb, MoryT 

'ITO ci:JopMyJihl 15,31 n03BOJ!SlT HaM ytieCTb OJ!H)KatiwRe HecPH3HtieCKHe OC06eHHOCTH 

B HHTepBane E.- 3/"" 2., - j-t.2.] • .Reno, 'ITO Mbl JlOJ!)KHbl n09TOMY nOJIHOCTbiO 
• _, -n 

_npeue6petib BKnanaMu oT ueci:JH3IItiecKux o6nacTell: JL II II , pacnonomenHhiX 
2 -1 -II 

3a -.M. . OueHKII nnSJ pacceSJHHSI anepen, Korna o6nacTR JL II !1. naroT 

BeCb HecPH3HtieCKHfi BKJ!8Jl, noKa3aJ!II, 'ITO npeue6pemeuHe HMH npR MaJIWX 9HeprHSlX 

snnOTb no suaqeulfti E nopSlJlK'a 100 Msa, JlaeT owu6Ky .- 10%. Momuo omrr

naTh, 'ITO rno6a~bHhili sci:Jci:JeKT nocne ycpenneHRSl no yrnaM yMeHbWIITcSI. B proynh-

. TaTe Mhi nonyttaeM cnenyrowee ypaaueuiie nnn B Cr) 

15.41 

CooTBeTCTByiOwHe ypaaueHIISI JlJ!Sl 

yno6HO BepHyTbCSl K cPYHKUHSlM 

Jn,cp2. =0, a 

• B uaweM npu6numeHHII ua pa3pese 
• rl 

J"""' q:>1 = ~ e -tdSil1 go. 
Ecnii ctiHTaTb HHTerpanhi no ot5nacTSIM co, oO) II3BeCTHb!M H cpyHKUII5IMH, TO 

ypaBHeHUe nnSl ¢., , 6yJleT J!HH9fiHhiM CIIHrynSlpHb!M ypaBHeHIIeM, KOTOpOe MO>KeT 

[ 
1131 . 1141] 

obiTb peweuo MeTOJlOM MycxeniiWBHnlf cM.rnaay 5 a , a TaKme • 

B uaweM cnyqae sTo cBeJleTcSJ K paccMoTpeuuro ci:JyuKuRH ¢
1 

(f2.)ex.p[-u.c9'I.Jj 
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- Q..3 . 
,2/ 

1.) tl{ 1. '1-c) a u. ( 2) =-=- 0 - -~ ) . 9 11 2 d t2 

1¥ -J~l. 7'2- r 2. '1 ' 
/5,5/ 

He o6na.narorueii OC06eHHOCT.IIM H npH r 2 
,<; 0 

Pewa.si ypaBuean:e 9THM nyTeM, nonyqaeM nocne ae6onhwn:x npeo6pasoBaHn:ii 

t+t ( 2 1<.) = ...Ljco;r,, ¢L (tj/2.; ae+ ( J: 9 ~ r'~ d. I z +-'/"' ?~ . :IT 1 
o r'z_r2 /5.6/ 

CXl ,.:n 2. d 2 I 2.) 
+ ..LJ Jm ':t'f (cj') de_ ( ~ 9 ~ 1 da / 2.. i /!. ,.= p rr,z) :t I<} i 

:rr ., 2. 1 z~!!. 
. b q'--'1 . 

r.n e 

a /2. =- e - 2. 
1 [ ucqi.J-UC'/'

2
) -1- J( (y'l.J) .· 

~ :t ( ~~ 9 ~ 1 ) 2 ' . I< Cc( ) • 
/5,7 I 

0TMeTHM 1 tiT«;> Harne npH6JIHllieHHe /5,3/ 9KBllB8JieHTHO yCJIOBHIO cp2. (~Z.):: 0 

npn: 
a 

~ :<-tl.J 
, C-) 

06paTHMC.si K cpyHKUlBI o , npe.ncTaanean:e M aa.nenbcTaMa KOTopofi co-

.nep:>KIIT ITOJIIOCHbie tiJieHbi, npen.siTCTBYIOWIIe pa3JIOllieHHIO ITO apryMeHTY S- S 
- all 

n o6naCTH peaKun:n: lll . Ey.neM CtiHTaTh, tiTo 6onhwn:e saatieHH.si .neficTBnTenb-

HbiX tiaCTefi BbiClllHX napUH8JihHbiX BOJIH. fe ( f ~· 3) B pa3JIOllieHIUI /2,8/ 

UeJIHKOM o6ycJIOBJie!Ibi 9THMH ITOJIIOCHbiMH tiJieHaMH, /AHaJIOr'HtiHbie coo6pallieHH.II 

. /15/ 
HCITOJib30B8JIUCb 0KyHeM H noMepaHtiYKOM npH paCCMOTpeHHH BbiClllHX nap-

UHaJihHbiX BOJIII B N p -pacce.siHHH/, 3TO .naer HaM B03MOlliHOCT~ 3aiTHC8Tb 

J,., 'B ,_, = { p, (-)- :f { .1 - < .1).1 ) J e_,·s,s;.,s1 /5.8/ 

3.nech t1 < Ll ~ - nepBbifi tiJieH ero pasno-0603HatiaeT ITOJIIOCHbiii tiJieH, a 

llieHu.si no yrny peaKUHH iii 

I 

~~ 
' ...... 

~ 
~ 

'-1 

! 

l 
! 
I 
l 
I 
! 

n 

q, 

pa 

0· 

c 

Cll 

H 

'I 'I 
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.. 

-- 1 ·~ R (t:J + 2 Z (-t:J 
/5.9/ 

2Z£tJ R(-1:)- 2 Z(t) 

z £t l = ((f~a}(f-M/ 

npH'I9M Bbi6HpaeTCSI Ta B9TBb cpYHKUHH < L\>, , KOTOpaSI .aeiiCTBHT9nbHa B cpH3II

'19CKOA o6nacTH peaKUHH 1. - _tc. 
BhinOnHSISI npeo6paaoBaHH9 C' e ' nonyqaeM 

B c-) = 3a ( L1- < d~) + 

bo .. . 15.101 

+ Lj :r,., B~)(tf"2)ae+(l~tt~?'l.J+J"m Bfirz.Jae_ (S.,~~9'z.J cl ,:c. 

. .,..0 1'&_1% 'I 

I( B c-; 
B HallJeM npH6nH:»<e HHH SHTHCHMM eTpH30BSHH SSI no 'laCTb cPYHKUHH 

13 (2-' -- q2. A.., paBHB SHTHCHMMeTpH30BSHHOit 'laCTH noniOCHhiX 'ln~BOB 1 T.e, (J ~.c. 

0TMeTHM ellle, 'ITO· aHanorH'lHhiA cnoco6 yCTpaHeHHSI Tpy.aHocTeii, csroaHHhiX 
. /10/ 

C nonrocaMH1 6b!n npe.ano:a<eH H9LlS BHO 1.!HHH H ~y6HHH , 

6. nepeXOLl K napuHanbHhlM aM IUIHTYLlSM paCC9SIHHSI 

,llnSJ TOrO, 'lT06bi npeapaTHTb Ha6op /5,4/1 /5.6/ H /5.10/ B 38MKHyTyiO 

CHCT9My ypaBH9HHA, HaM OCTa.nOCb BOCnOnb30B8TbCSI COOTH011J9HHSIMH YHHTapHOCTH 

H nepeATH K napuHanhHhlM BMnnHTy.aaM pacceSJHHH. Vfa /2.3/, c y'leToM Toro, 

'ITO 

06obC,I!.RHeHHL,Ji\ MHCHO 

smepn~:rx uccne.nonann!l 
6!-16JlHOTEKA 



-18-

nonyqaeM Bbipa:>KeHIUI .anSI ¢yHKUH~ - (/) qepea nepeM eHHbre H aMnnHTY.llbi peaK-

UHH T. Bxo.a!itmHe a HHX .f./2.1 aaaHc!itT oT apryMeHTOB 9z CCJSS=- C H c - u I 

noMOLUhiO' ¢opMyn /2.3/, /2.4/ Bbrpa:>KaiOTC!it qepea napuHanhHbre aonHbi fe, oona-

.aaromne, cornaCHO /2,5~ CBOi1CTBOM YHHT8pHOCTH, 

TaKIIM oopaaoM, Mbi Mo:>KeM nepexo.aHTh K napuHanhHbiM aMnmiTy.aaM £ 
KaK oT ¢yHKUHH C/J , TaK II oT y,., <./:J;r{?'~. BXO.ll!itlUHX a HHT.erpanbHbie . 

qneHbi Haoopa /5.4/, /5.6/ H /5.10/. 4Toobr nepei1TH K .:ft:,· oT Tmcf:>a=Jm4>(lf~-K), 
38M9THM

1 
ao-nepBbiX 1 'ITO ¢opMynbi /2,3/ COXp8HSIIOT CBOi1 BU.ll II B nepeMeHHbiX 

peaKUHH .u • .Qnst 9TOI"O Hy:>KHO nHLUh nepei1TII B HHX K COOTBeTCTByiOLUUM nepe

M9HHbiM B CHCTeM e U9HTp8 M8CC peaKUHII.ii COSt/ -I>~S 8.,,., 9_,~ "f.,- foz" /: ..-r Pcz , 
nepeXO.ll :>Ke B apryMeHT8X Jm ¢ K nepeMeHHbiM peaKUHH ff OCyLUeCTBilSI

eTCSI C fiOMOLUhiO ¢opMyn /4,7/, nonyqaeM Il3 HHX: 

· .tP) z 9f,. /'f?,.ftz-2aoself(f//-D(?;coss) 
co~ (7~= · · 

_ . 2f./(li-COS&) · 
D = {[2f..'~.?lr(?..~-c..so>(l'f'$ft#~ SJn'O' (_,.,

1-.1"/j ~. 
Coaepmast a IIHTerpanax, co.aep:>KaLUHX ·~ </jff) , nepexo.a K 

/6.11 

HOBOil: 

H9p9M9HHOi1 HHT9I"pHpOB8HIISI '1/2, 

z 0 (":lcosf7}+2Cf)SPtf:
2

""fflftJ/-N~z. 
a'----------------------------------~ 7 - 2s~28 · . 

~ 

/6.2/ 

/(('IJ= 
2 /Z · / 

zlf(?f"J-1- 2fz- cos9tN2.rft~D) 
.2 .:! l173 t9 

oltJ'z. -olf:' = 

z' fr {9f./+ N.zrfi'$ 2fz 

0 { f:l.l CD$&) 

Kf¥'V 
Kff;~ 

- Oft.~l eOJ&), 

/6,3/ 

MO:>KeM npe.llCT8BHTb IIX B BH.ll9 , 

} ~m cp.i (?'!/a:?.- ( S,., 9'2 9z.J e/fd == · 
o f',z- fz .I . 

- jtr!O h ¢ (9:: c; (f~.z c.J/ D(f;~ c) ;K_ (~ 9;~ r,.,lc)olf;?. 
- tJ f''rfi~ c)- f.z 

~ .;: 

1i 

c 

J. 

H 

I 

E 

I 

c 

c 

H 
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t 

~ 

fl 

! 
, I 

I 
\ 
i 
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3!l9Cb ¢ ('l:~c;) 0003Ha"!aeT aMII1IHTY1lY peaKuHH !I 1 3aiiHC8HHyiO qepe3 

HMIIYIIbC 9/ H KOCHHyC yrna paCC9SlHHSI B ee CHCTeMe ll9HTpa Mace. 

1n1· ¢(?J~Cl) /t: ,:. if 
onpe!lenSieTcSI no ¢opMynaM /2.3/-12.5 I. CHMBon Je;t( o..,9z./C,f/ 

o6o3Ha"laeT aenH"lHHY /5.7 I noone IIO!lCTaaoBKH /6.2/. 

7. 06cy>K!l8HHe peaynhTaTOB 

Ha6op /5.4/1 15.61, 16.101, /6.11-16.31 !laeT nonayro cncreMy ypaBHeanfi 

!l1ISI napuHaltbHbiX B01IH 7( .A/ paccestHHSie npH BbiBO!le Mbl aKKypaTHO Y"l1IH nonroc-
,Q 

Hble. "l1l8Hbl H BK1IB!l Ji 'Tc: '-B3aHMO!l8HCTBHSI !lO - f 2
:::- .3;/'t. 1 I"ll8 Ha"lHHaiOT HrpaTl·. 

p01lb 4-Me30HHbie BK1I8!lbl B npouecc TtJi-lf/N H BK1Ia!lhl OT cneKTpanbHhiX 

cpyHKilllA !lBOitHhiX npe!lCTaB1teHlltt MaH!lenhcTaMa. 

noaTOMY nony"leHHhie ypaBHeHllSI MOI"yT /l8B8Tb paayMHhie npH01IH>KeHHSI 1IHWb 

B 001I8CTH M81IblX SHeprHiis l"!l9 Mbl !l01I>KHbl orpaHH"lHTbCSI He001IblllHM K01IH"laCTBOM 

napuHanhHhiX aonH. B ypaBHeHHst, axo.zlSIT cjla3hi ~ 0 H $:i Jij( -paccestHnst •. no-

CK01IbKY 06 STHX cjlaaax HHKBKHX npSl:MbiX CB9/l9HHit cettqaC. He HMeeTCSI1 TC? ecTe

CTBeHHO HCn01Ib3.0BaTb nony"leHHyiO CHCTeMy ypaBH8HHii !l1ISI KOCB9HHOI"O nony"leHHSI 

I!:HcpopMaunn o6 aTnx cjlaaax. Bonbwoit naTepec 3/leCb npe!lCTaBlisteT npoaepKa rn-

116i 
n0'1'e3bl . o cymecTBoBaHHH peaoaaaca B p- aonHe 1i1i -pacceSIHHSI. TaKaSI 

l"HIIOTeaa npHBO/lHT K paayMHbiM peaynbTaTaM. no aneKTpOMai"HHTHOii CTpyKType 

117 I 
HyKnoHa • 

0TM9THM 1 "!TO H31IO>KeHHblii npHeM ycTpaH9Hl1SI KHH9M8TH"leCKHX OCOOeHHOCTefi 

MO>KeT .ObiTb HCII01Ib30B8H !l1ISI pst!l8 llPY~HX 38/la"l p8CC8SIHHSI "l8CTHil C aep8BHhi-

MH MaccaMH, H8npnMep, !l1ISI H 

ABTOpbi Bbtp8>K8IOT 6naro!lapaocTb npo¢. t.{:my XyH-I08HIO 38 HeO/lHOKpaTHbte 

O"l9Hb Ba>KHbte oocy>K!l9HliSI H U9HHbi9 COB 9Tbl 1 .H .A. t.{ epHHKOBy 38 p83'bSICH eHne 

BOIIpOCOB 1 H31IO>KeHHbiX B IIpH1IO>K9HHH 1 a .TaK>Ke Y"l8CTHHK8M C9MliH8p8 C9KTOp8 

BoronroooBa. nT¢ OVI.HM 38 none3HY IO. llHCKyCCHIO. 

\ 
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n pH n 0 :»< e H Hex/ 

noncmtM reoMeTpHttecKHii eM bien npeo6paaoaauusr /4.7 I. Bae,lleM onucauue 
/18/ . 

. KHHeMilTHKH peaKI1Hii B npocTpaHCTBe CKOpOCTeti t KOTOpoe SJBJISleTCSl npocTpau-

CTilOM Jlo6atteBCKOI"'O. 06bittH8SI CBSI3b M9:>KJly sneMeHTilMH TpeyronbHHKa 

C~-=A2-rB2-2Al3eosr aaMeHSieTCSl 3,/l9Cb ua c.I..C.:::.c:J.,AchB-.shAsJ,Bc,..,y. 
4-CKOpOCTb ttaCTHUbi p /'M H306pa:»<aeTCSI TOttKOft STOI"'O IIpOC!'r.pauc'TBa, 

PaccMoTpHM nnocKocTb B npocTpaucTBe cKopocTeii, npoXO.IlSitnyro •1epea 

cxopocTH ttacTuu, yttacTayrowux B peaKuHH I P,: = Pc: I M ~ Ql = 'li I;"'_, C:=-1,2 

/eM. puc. 3/. 

QJ.(Qt) 

f'!' 

Prrc •. ~~ 

. 
TOtt.Ka 0 H306pa:»<aeT CKOpOCT.P ueuTpl\- Mli~C. r•htBapHtllr':l'bi S ......., ,...,....., '· 

5biTb Bbipa:»<eHbi '!epea pACCTOSIHHSI ~ Q-t H Q
1 
Q z 

H t MOl'YT 

s = ..M.2_,. .ft2. ... 2Mr e:.J.t ~1 

t~ 2;"2.(.1-~h·Q~:l.). 

xl . 
npHBO,/lHMSSI HHTepnpeTaUHSI 6bm~ npe,llnomeua H .A. qepHIIKOBbiM. 
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nnst TOI"'O, 'IT05bi nepeii:TH K nepeMSHHbiM BTOpOii: peaKUHH, 38M9THM 1 'ITO H3 

* 2. )2. 11-/3.2/ H /4,6/ BbiTeKaeT, 'ITO S ,S := (M -JA'- . 0TCIO.lla cne.oyeT, 'ITO S MO-

)!(ST 6biTb npe.OCTaB119HO B BH.ll9 

r--1 

s * = M.2+·r1- 2.Mr c:h p1t:.Q1 . 

'PC. . 
_§cnH Tenepb OTO)!(.ll9CTBHTb 1 CO CKOpOCTbiO Ha'IallbHOI"'O HYKliOHa B peaK-

' 

1"\ -..:"\c. 
UHH l 1 a ~1 - CO CKOpOCTbiO Bbi119TaiOIU9T'O M930Ha peaKUHH 1! .~i , TO H3 

yCliOBHSI HHBapHaHTHOCTH t: C119.llY9T 1 'ITO TO'IKY Q z MO)!(HO OTO)!(.ll9CTBHTb 

co cKopocTbiO Q~, Tor.o~ 'f>2 c.. ecTh nepece'IeHHe oTpeaKa 0 Q2. c Manolt 

OKpy)!(HOCTbiO. CKopOCTb o' ueHTpa Mace !! -oit peaKUHH H yron pacceSIHHSI 92. 
onp9.ll91ISIIOTCSI nepeC9'19HH9M 0Tpe3KOB 1'~ Q I H 'P: Q2.. H YI"'liOM MS)!(.llY HHMH, -VI Mnynbc 1t -oit peaKUHH onpe.oensteTCH cooTHomeHHeM 

,---, . .---, 
q c = M s h O' P~ -= ;v' s h 0' Q,t. 

VIa pHcyHKa BH.oHo, 'ITO ~2 ) 8 , aa HCKliiO'ISHHeM pacceHHHH Bnepe.o u 

Ha38.ll, KOI"'.lla STU YI"'1Ibi paBHbi; 'I' : 'l .llliSI pacceHHHSI Ha3a.ll H M9Hblll9 1 
.ll1ISI BC9X OCT81lbHb~ YT'1IOB. 

PyKonHCh nocTynHna B Ha.oaTenhCKHit oT.oen 

14 MapTa 1960 ro.oa. 
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