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§1. BaeneHHe 

B coapeMeHHhiX HCCJ19llOB8HRSIX npH 'IHCileHHOM peweHHH ypaaHeHHl! noy npHMeHSIIOT-

IV IV 
cSI naa MeTona: N I .U-MeToll " poncTaeHH&Ill eMy MeTon liy-noy- 3anbuMaHa • .[lng 

o60RX MBTOllOB xapaKTepHO TO, 'ITO CH8'18118 ypai!IHBHRH noy perynKpH3YIOTCH, a DOTOM pe

WBIOTCH HTepaTHBHhiM nyT~M, HellBBHO npellllO>K9HHblll anre6p8K'I9CKKJI MeTOlliBI HCnpo6o-

BBH TOJlbKO HB MOllellbHbJX. ypaBH9HHHX, 

181 
B TeopHK cuHrynSipH&IX HHTerpanbHhiX ypaaHeHull nonqepKHyTo, 'ITO peweHHSI pery-

llS!pHaoaaHHbiX ypaaHeHHJI MOI'yT He COOTBBTCTBOBBTb peweHHHM KCXOllHb!X ypaaHeHHll H no-

3TOMY B KB>KllOM cnyqae He06XOllHMO npoBOllHTb TWBTellbHOe HCCJ19ll0B8HH9o TaK )!{e o6-

CTOHT ll9110 H C BbiWBYDOMS!HyTb!MK llBYMSI MeTOllBMH, 11a-aa TOI'O, 'ITO 3H8MeHaTeJ1H 

Da(z) H ha (z) MOI'YT HMeTb .HYilH B KOMDJ19KCHOJI llllOCKOCTR, KHOI'llB nony'IBIOTCSI pe-

W9HHH, KOTOpb!9 He HBilHIOTCH peWBHKHMH nepBOH8'18J1bHbiX ypaaHeHifll, TaK KBK B npai<TK

'19CKKX pacqeTaX He npOBOllHTCH HCCJ19ll0B8HH9 H HBXO>KlleHKe Hynel! 3H8M9H8Tenel!, TO npK

MBH9HK9 3THX llBYX MeTOllOB CBH38HO C HeKOTOpb!M pKCKOM, 

Uenb H8CTOHW9ll pa60Tbl- ll8Tb 'IKCJ19HHblll MeTOll peweHKSI ypaBHBHHA noy, cao60llHbiA 

oT HenocTaTKOB N I .[l MeTona H MeTona liy-noy-3anhuMaHa. KaK K a cnyqae c nKHeliH&I-

/9 10 111 
MK CHHI'YilKpHb!MK HHTerpallbHb!MK ypaBH8HKHMH ' ' , 3TY Uellb Mbl llOCTKI'JlH nyTeM 

HBDOCp9llCTB9HHOI'O p9W9HHH KCXOllHblX ypaBH9HHli, 6e3 npKM8H8HKH perynKpK38UHK, 11a-aa 

HanH'IHH HenKHel!HOCTH a KHTerpanhHbiX ypaeHeHHSIX, TPYllHOCTb 'IKcneHHOro peweHKH Ha-

19 10 111 
MHoro 6onbwe, '19M a pa6oTax ' ' • 

TaK KBK pa3J1H'IKH B OTllBilbHbiX BHllBX ypaBHBHHll HeCyWeCTBeHHbl C TO'IKK apeHHSI 

MeTOllB peweHHSI, Mbl ace BpBMH 6ylleM KMeTb B BHllY OllKH ClleUH8JlbHbll! BHll ypaaHeHHli 

Ill noy - ypaBHBHHe liy H noy ' npK nOMOWH KOToporo OllKCbiBaeTCH P-eonHa nHoH-nHOHHo-

1'0 pacceKHHK, npH npennono>KeHHK, 'ITO HyKnoH cpHKcupoeaH, 

B § 2 cnenaHa aaMeHa nepeMeHHbiX H BbleeneHbi ocHOBHbie cpopMyn&I, B § 3 H 4 

llBIOTCH HBKOTOpblB He06XOllKMbl9 pa3'bHCHeHHSI OTHOCKTBilbHO npHMeHeHHSI MBTOllB OOCJ19llO

B8T91lbHblX npH6J1H>KBHHl! npH HBXO>KllBHHH BllH86aTH'IBCKOI'O K pe30H8HCHOI'O peWBHKI!. 
I 

B § 5 npKeeneHbi HeKOTOpbie 'IKcneHHbie peaynhTBTbi, nony'IBHHbiB HaMil Ha aneKTPOHHOll 

Bbi'IKCilKTenbHoll MBWKHe a Bbi'IHCilHTenbHOM ueHTpe OvUII1 I .[ly6Ha/, B aaKnro'leHue yKa-

3biBBIOTCSI npeKMYWBCTBa K HellOCTBTKH npennaraeMOI'O MBTOllB, 

3 
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D 2. flpeo6paaoeaaHe ypaeaeHHH 

. /2/ 
YpaBH9HH9 4y H noy MOJKHO aanHC8Tb B BH~e 

ha(z)~~+_l_ fdOJ'p''(OJ')v2(p')[!ha(OJ')!-' +f. A lhB(OJ'JI2 ] 
z " 1 cu'-.z fj•z a/3 cu'+ z ' ( 1.1) 

r~e ha (z) -H8H3B9CTHbl9 <i>YHKUHH, 8H8nHTH'I9CKH9 B nnoCKOCTH Z c paapeaaMH (- .. , - 1) 

H ( + 1 , + 00 ) a a HCKniO'I9HH9M TO'IKH Z a 0 , r ~e OHH HM9IOT npOCTbl9 noniOC8 C Bbi'I9T8MH'\r; 

Z -+ (t) + i E ~nH 

(>,a) a __2. I 2( -4 
3 -1 

+2 

OJ> 1. z .. OJ- ;. 

) . 1 
( Aa/3) • 9 

~nH OJ<- 1, 

(-; -8 
7 

4 ;) ( 1.2) 

p ~ (OJ 2 - 1) 'ol - HMnynbC UHOHa B CHCT9M9 U9HTpa HH9pUHH, OJ - nonHaR 9HeprHH RHOH8 
. 1 

B TOA JK9 CHCT9M9, I 2 - KOHCT8HT8 CBH3H, V (p) = ---2- 2 - <l>YHKUHH o6p938HHH 
1 + p a 

( a•0,27), npH'19M h, C H Macca ROKOSI RHOH8 nonOJK9Hbl pBBHbiMH 9~HHHU9, a a. npH-

HHM89T 3Ha'I9HHSI: 

a = 1 .. (~ • 'h ) 

= 2 
3 =(.1...~). a .. ( ~. 2) 

2 

a ~ 3 .. (1..., 2). 
2 2 

flepB&IA HH~eKC B CK06KaX - nonHbiA H30TORH'I9CKHA CRHH CHCT9Mbl RHOH-HyKnOH, 

BTOpOA HH~9KC - nonH&IA MOM9HT TOA JK9 CHCT9Mblo 

Via ( 1.1 ) H ( 1.2) cne~yiOT H9UOCpe~CTB9HHO H9KOTOpb19 CBdACTB8 <i>YHKUHA h 4 (Ill~ -' 

f
ood,,, 2lha(OJ'l 1 (td ',sv2l:Aa{JihjOJ'JI2 

OJ p v +- OJ p ., 
cu'-cu rr o C&J +(&) 

A 1 
Reh (OJ) = ~ +-V.p. 

a " OJ 

lmha(OJ)~ p
1

v
2

!h (OJ)!
2

> 0 a • 

3 

ha (-OJ)•I lia/3hf3(0J) _, 
/3•t 

~nSJ ecex OJ• 

(2.1) 

(2.2) 

(3) 

Cl>yHKUHH h a (OJ) CBSI3aHbi C aMnnHTy~oA paCC9SIHHSI lia (OJ) P-eonHbl npH noMOIUH 

COOTHOW9HHR 

h (OJ ) • exp [ilia (OJ)] sin li a (OJ ) npa 

a ps(OJ)·v2(p) 
OJ > 1 • (4) 

Jlna HBXOJK~eHHH <l>YHKUHA Re h a (OJ) H lmha(OJ)(OJ>1) aeol5xo~HMO peWHTb 

CO.BM9CTHO ypaBH9HHSI (2,1) H (2,2), nony'IBH TaKHM o6pa30M CHCT9MY H3 Tp9X aenHHeA

HbiX CHHrynRpHbiX HHTerpanbHbiX ypaBH9HHA H Tpex anre6p8H'19CKHX ypaBH9HHA, Mbl Boc

nonb3yeMCII COOTHOW9HH9M /4/; 

4 

sin lia (OJ) cos~__g__ 
p 3 v 2 

A a -- + 
OJ " 

• 2 , " A , 2 
, szn lia(w) 1 00 ,..:.."a/3stnli:'OJ') 

v. P· r d OJ + - r d., -----"'::c._---,,....u.!:!.:.__: 
(w'-•w)p'3·v 2 

"1· (w'+OJ)P'·•v 2(p') 

(5) 

Bee~eM KOHe'IH&Ie npe~en&I RHTerpupoeaHHH nyTeM aaMeHbl nepeMeHHbiX 

OJ~ ...L 
t 

UJ ~ _}__ (6) 

JlnH npOCTOTbl, nocne 38MeHbl nepeMeHHbiX He 6y~eM BBO~HTb HOBble 0603H81'19HHSI 

~nH cpyHKUHA ha , [Ja , V H P , 

flo~CTBBnHH (6) B (5) , nony'IHM CHCTeMy 

~~-~IJ.':<!.S_~(t)_!__a __ _ (7) 
(1- t2)Jil. v2 (t) 

1 .2 2 1"" ,2 2 
- A - 1 ( dr SID li...!! ( r) r 1 r d ..:.. A aastn li 8 ( r) r 
- a - v.p. 3/2 +- r I 

" • (1-r 2 ) •t'2(r)(r- t) TT 0 (1-r 2)32.v 2 (r + t 

Ee MOJKHO aanHcaTb cne~yiOIUHM o6paaoM: 

t X (r) t 
J X (t)[L (t)- X (t) l - A - L v.p. ( dr _a __ + _1_ r dr 

a a a 17 ~ r-t ,. 

I Aa13X f3(d 

r + t 
(8.1) 

r·~e 

t ~ 2 
sin2lia(t)· t 

.... X a ( t) ~ ( 
1 

_ 12) Jh. v 2 ( t ) L(t) = . · t 2)372 •V 2 (t) 
( 1-

EcnH o6oaaa'IHM npaey10 'laCTb paeeacTBa (8.1) qepea 

X a (t) -
L(t) ± JL 

2
(t) -4'J 2 (t) 

2 

Q a (t )I 

(9) 

0'19BH~HO, 'ITO 

(8.2) 

HaKoaeu, yMHeJKa!l ( 7) aa ~~ [J (t) H nonb3yHCb o6oaHa'leHHSIMH ( 9), nony'IHM: 
a 

X a (t) 
1 f X (r) t 

t~li (t) [A - -V.p, dr _a __ + .1.. (dr 
a a 11 0 

r-t rr 

I Aaf3Xafr) ] • ( 10) 
r + t 

flpH H8XOJKJ:l9HHH 8J:(Ha6aTH'I9CKOrO peW9HHH 3H8K nepeJ:t KB8J:lp8THbiM KOpH9M B (8,2) 

aonJKeH 6biTb oTpHuaTenbHbiM, a ans1 Tp9TbeA .paabi (a = 3) peaoaaacHoro peweHHSI ~oKa
/4/ 

3biBaeTcH, 'ITO HB'IHHaH c MHHyca, ayJKHO qeTaoe 'IHcno paa H3M9HHTb aToT aaaK • B 

paCCM8TpHB89MOM H8MH peweHHH Mbl M9HHeM 3TOT 3H8K J:lB8 paaa, 

/5/ B pa6oTe noK838HO, 'ITO ana apyroro BIIJ:l8 ypaBH9HKA THUS noy - yp8BH9HHSI' 

5 



onHCbiB810lUero DHQH-nHOHHOe pacceHHHe,• "03MO:lK•Hbl TpH THD8 peWeHHII C 

nToTt<'recKHM noee.neHHe)'< npH 6onbWHX 3HeprHRX ( _L_, w • 1 H .,-
2 
), Mbt 

ln w 
peweHHH, KOTOpbte 8 6eCKOHe'IHOCTH CTpeMHTCSI K Hynro, 

§ 3. A.nHa6aTH'IBCKOe peweHHe 

paanH'IHbiM 8CHM-

6y .neM HCKaTb 

OTMeTHM cne.nyromHII <j:>aKT, BnonHe O'IBBHllHO, 'ITO cHcTeMbi ( 8) H ( 10) 3KBHeaneHT

Hbi, T,e, ecnH Bbi'IHCneHHSI npOH3BO.!lSITCSI C .!lOCTaTO'IHO 6onbWOII TO'IHOCTbiO, nony'leHHbte 

peweHHSI 6y.nyT OllHH H T9 :lKe, H93aBHCHMO, KaKOII H3 3THX llBYX CHCTeM Mbl nonb3yeM-

CSI. 0.nHaKO Ha-sa orpaHH'I9HHII 8 TO'IHOCTH, 3TH .nee CHCTeMbl MOryT OKa3aTbCSI He OllHHa

KOBO a<j:><j:>eKTHBHbiMH, HanpHMep, OK83biBa9TCSI, 'ITO C TOll TO'IHOCTbl0 0 C KOTOpOII npose.neHbl 

2 
Bbi'IHcneHHH a aToll pa6oTe, Henb3H nony'IHTb a.nHa6aTH'IecKoe peweHHe sa.na'IH npH I ;;:o.os. 
nOTOMY 'ITO OKOno MaKCHMyMa <j:>yHKUHH X (t) nO.!lKOpeHHaH BenH'IHHa 8 (8.2) CTaHOBHT-

1 

CSI OTpHUaTenbHOI!, no3TOMY a.nHa6aTH'IeCKOe p9W9HH9 6y.neM HCKaTb, pewaH CHCTBMy( !0) 

H nonb3yHCb COOTHOW9HH9M (9,1), ,Llng npHMeHeHHSI M9TO.!la 'nocne.noBaTenbHbiX npH6nH:lKe• 

HHII H906XOllHMO TOribKO sa.naTb 3Ha'I9HH9 KOHCT8HTbl CBSI3H I 2 
H Bbi6paTb nepBbl9 

npH6n H:lKeHHH .nn11 aMnnHTy.n 8 ( a •I, 2, 3). TaK KSK HTepauHOHHbiii npouecc cxo.nHT-
a 

CSI T9M 6biCTpee, '19M y.na'IH99 nepB09 npll6nH:lK9HHe, TO 06bi'IHO npHM9HSI9TCSI nporpaMMa, 

KOTOpag MO:lKeT He .!laBaTb O'leHb 6biCTpOII CXO.!li!MOCTH, HO ee np9HMY!U9CTBO 38Knl0'18eT

CSI 8 CHCTeMaTH'IHOCTHi KpOM9 TOrO, <j:>H3H'IeCKH OH8 COOTBeTCTByeT H3B9CTHOMY npe.!lCTaB

neHHIO 06 a.nHa6aTH'I9CKOM BKni0'19HHH B3aHMO.!l9IICTBHH, COCTOR!UeM 8 TOM, 'ITO npH f 2 
= 0 

ace c.neHrH <j:>as TO:lK.!lBCTBBHHO paBHbl aynro, Tor.na nepeoe npH6nH:lKBHHe npH M&nbtX f 2 

MO:lKHO nony'IHTb c noMOillbiO <j:>opMyn (8.2), nonaraR Q a = Xa • Cne.nyromHe npH6nH:lKe-

HHH, npH el:l6paHHOM f 2
, 6y.neM nony'laTblpewaR CHCTBMY (!0), noTOM, MBHSISI f 2 

Ha ll9CTaTO'IHO Manoe npHpalll9HH9 f1. f 2 
, npH nro60M 3Ha'I9HHH f 

2 
, 8 K8'19CTBe Hynes a-

ro npH6nH:lKBHHH, 6y.neM Hcnonb3oBaTb nonyqeHHoe 

llb!llY!UeMy f 2 
, 

peweHH9 0 COOTBeTCTBYIOill9e npe-

§ 4, PesoaaHcHoe peweHHe 

HawH Hccne.noeaHHH noKasanH, 'ITO a.nHa6aTH'IecKoe pemeHHe He cornacyeTcsr c aK

cnepHMeHTOM llS:lKe KS'IeCTBeHHO, noaTOMY 8 3TOII pa6oTe Mbl CT8BHM nepe.n C060II sa

ll8'1Y H3Y'IHTb H pe30H8HCHb19 p9W9HHSI, Ho nOCKOnbKY MO:lK9T CYillBCTBOBaTb 6eCKOHe'IHO 

MHOrO T8KHX p9W9HHII, Mbl 6y.neM HCK8Tb H3 3THX peweHHII T8KOe, KOTOpoe 6nH3KO K pe-

3YnbT8T8M 3KCn9pHM9HTa, 3TO 03H8'1a9T, 'ITO Mbl .!lOn:lKHbl nony'IHTb peW·9HHe, 8 KOTOpOM 

nepebte .nee <j:>aabi /a a 1.21 Manbr no cpaeaeHHIO c TpeTbell <j:>asoll, .nnH KOTopoll cyme-

CTeyeT pesoHaHc, J.1cnonb3osaaHaH aaMH nporpaMMa npH nony'leHHH a.nna6aTH'IBCKOro peme-

HHH HenpHrO.!lHa .nnH OTbiCKaHHSI p930HaHCHOrO pemeHHSI, npH ll8HHOM 3Ha'I9HHH KOHCTaHTbl 

CBSI3H B K8'19CTB9 nepsoro npH6nH:lK9HHSI aMnnllTYllY /) t H /) 
2 

MO:lKHO B3SITb /) t (t):OH 

8 
2 

;;; 0 , nepaoe npH6nH:lK9HH9 .!lnH Tp9Tbell <j:>a3bl nony'IHM H3 <j:>opMynbl 

6 

cotS 8 
3 

(w J • 3 
4 f 2 

0 

w* (w - w*) 
----11..---=---
"' •P

3
(w)V

2
(P 

0 

( 11) 

2 
r.ne w 

0 
= 2.17 , f 

0 
=0,087 , P • ..r;;;r=-T , M • 6,67 Mace~ HyttnoHa, w * = w + -i'.,'+Mt-J-,11 

nocne.!lHSISI <j:>OpMyna, KaK ITOK83aHO 8 pa6oTe nei!COHa/
7

/ 1 ll89T Xopowee COBna.neHHe 

C pesynbTaTaMH 1 nony'IBHbiMH llnll 8 
3 

3KCnepHMeHTanbHbiM nyTeM, 

Katt y:lKe ynOMHHyTO B D 3, CHCT9Mbl (8) H ( 10) MOryT OitaaaTbCH He OllHHaKOBO 

a<j:><j:>eKTHBHhlMH, Oco6eHHO canbHO 3TO npoHenHeTCH npH Haxo:lK.neHHH pesoaaacaoro pewe

HHH. C.nenaHHbre HaMH 'IHcneHHble pacqeTbr Ha MaWHHe noxasanH, 'ITO HTepaunoHHbiM ny

TeM HeB03MO:lKHO nony'IHTb p930HaHCH09 p9W9Hlle, nonb3yHCb ypasHeHHSIMH (8,1) H (8,2), 

Mbr y)Ke OTMeTHnH, 'ITO .nnR nepsblx .neyx <j:>as Ha.no B3HTb sHalt MHHyc nepe.n ItBa.npaT

Hb!M KOpHeM, a .!lnH 8 
3 1 Ha-sa HanH'IHSI pe30H8HCa, HB06XO.!lHMO .!188 pa3a M9Hl1Tb 3Hait, 

OxaabteaeTCR, 'ITO B Tex MecTax, r.ne npoli'cxo.nHT CMeHa saaxa (.nnH t •0,4 H t -o,51), 

noHBnHIOTCR ctta'lttll, KOTOpbte HapywaroT HenpepbiBHOCTb peweHHH, YpasHeHHH ( 10) x peso

HaHCHOMY peweHHIO TO>Ke Henp<IIM9Hl1Mbl 0 nOTOMY 'ITO OHH COl:Uip)KaT tg 8 a , a llnH 

t •01 5 ( w • 2) lJ • !!.._ , no3TOMY Mbl pewHnH nonb30BaTbCll KOM6HHHpOBaHHb!M MeTO.!lOM 1 
3 2 

KOTOpb!ll 3attniO'Ia9TCll B cnelly!OilleM: B H8'1ane HHTepsana, llO t •0,45, Bbi'IHCneHHll npo-

113BOllHTCll na <j:>opMynaM ( 10) H ( 9,!) i B cepellHH9 HHTepsana, OT t • 0145 llO t • 0,55, -

no <j:>OpMynaM ( 8,! ) 1 ( 8,2) H ( 9) 1 B3 SIB B ( 8,2) 3Hatt MHHYC llnH 8 H lJ H 3HaK nnroc 
t 2 

llnll 8 i B KOHU9 RHTepaana- CHON no <j:>oplliynaM (!0) H (9,1), TaKHM o6pa30M yCTpa-
3 

aeHbl ace HellOCTaTttR CHCTeMbl {8) H ( 10). B npouecce Bbi'IHcneHHA, ollaaxo, oxasanocb, 

'ITO H906XOllHMO Crna)KHBaTb HCKYCCTBeHHbiM o6p830M <f>yHKUHIO 8 
3 

a Tex MecTax,,r.ne 

llBnaeTCSI onHCaHHall BbiWe 3aMeHa ypasHeHHII, H60 C ysenR'IeHHeM 'IHCna HTepaUHII 8 3THX 

TO'IItaX ( t •0,.45 H t • 0>55 ) nOCTeneHHO nOHBnHeTCll pa3pb1B, 

0 5, 'iliCIJeHHble, pesynbTaTbl 

' 
no OnHCaHHOMY B §§ 2, 3,4 MeTOlly 6btnH BblnOnHBHbl 'IHCneHHbl9 pacqeTbl Ha aneK-

TpOHHOII Bbi'IHCnHTenbHOII MaWHHe, YfHTepaan OT 0 .no I llnH t pas6HsancH aa 100 

DOllYHTepsanos. KpoMe Taro, .nna yny'lweHHll TO'IIlOCTR, liHTerpanbl Bbi'IHCnHnHCb c asTo

MaTH'IBCKHM Bbi60pOM wara; B TO'IKaX, OTnH'IHbiX OT Bhl6paHHbiX y3nOB 0 llBnanaCb HHTBp-

-4 
nonHUHSI, YfHTerpanbl C'IH'lllnHCb C OTHOCHTenbHOII TO'IHOCTbiO 5 ·10 , a HT9p8UHH rrpOllOn-

!NtanHCb llO TBX nop, noxa pa3HHU8 Me)K.!lY llBYMH nocnellOBaTenbHhlMH npH6nH)K9HHSIMH 

-3 
no MOllynro ae otta)KeTCH MeHbwe, 'IBM 5• 10 • Ha OllHH nonHb!ll UHKn saTpa'IHBanocb 

oxono nHTH MHHYT MaWHHHoro apeMeHH, 

npH HaXO)Kll9HHH allH86aTH'I9CKOrO peWBHHll 

6. f - o.ol • J.1Tepaua& cxo.nllnHc b llnH f ~ o.o7 

7 

KOHCTaHTY CBH3H MBHHnH '19p93 

npa 3TOM C yaenH'IeHHBM f 2 'IHCno 



HT9p8UHJI yBCIIH'IHB8110Cb, HB'IHHBSI C CCMH KTCpBUHJI, Jlnll f~= Q,Ql , H KOH'iaSI JlB8JlUBTb 

o)lHOil - JlliSI f 2 = Q,O'f , Heo6XOJlHMO OTMCTHTb, 'ITO JlliSI f 2 = Q,Q7 Ha6mo)l8l1BCb Ta-

KBSI K8pTHH8: JlO TpHH8JJ:U8TOi\ HTCpBUHH rrpOUCCC CXOJlllliCSl HOpM8l1Lll0 0 C '!CTb!pHBJlUBTOJI 

llO BOC'PMHBJlUBTYIO B 3HB'ICHHII o
1 

liOSIBII!IIIHCb JlBB liHKB, Jll15! t = Q, 14 II 
t = Q, 22, liOTOM 

OHH cnusanHCb B OLlHH, .ong 
~ Q,[8' , II pesynbTBT JlBBJlUATb BTOpOI! HTCpAUHH !1Bll!IIIC5! 

2 

peWCHKCM 38Jl8'1H, np11 npOJlOn:lKCHHH IITCpBUHOHHOI"O npouecca Jlnll = o.o7 IIOBTOpS!-

rrOCb TO>KC CBMOC, HI KBK CIICJlOBBIIO O>KHJl8Tb, npH · f 
2

ft 0,08 

>KeHK!I y>Ke KC CXO)lKIIIICb, 

flOCIICJlOBBTCIIbHb!C rrpM6nM-

,Drr!l BCCX nonyqeHHblX ¢YHKUHJI Mbl nenanH· npoaepKy, nei\rTBHTCIIbHO IIH OHH S!Bll!IIOT

CH peWCHHSIMH IIOCT8Bl19HHOJI 38Jl8'111, 0KB38l10Cb, 'ITO JliiSI 8)lHa6aTH'IeCKOI"O CIIY'IBH HaJI

D;CHHb!C HBMII peweHHSI y JlOBIICTBOp!!IOT rrepeKpeCTHOMY COOTHOWCHHIO ( 3) C TO'IHOCTbiO 

0,0!%, a Jlll!l pe30H8HCHOI'0 - OKOIIO 0,!%, 

HM>KC rrpHBOJlSITC!I HCKOTOpb!C H3 9THX peweHHil Jlll!l pa3IIH'IHbiX 3H8'1CHHil KOHCTSHTbl 

cBR3H, Ha pMc. I HaaeceHbi 0 (OJ) (a • 1, 2, 3 )a rpanycax nnR anna6aTH'ICCKoro 
a 

cny'laR, HB pMC, 2 - o (OJ) H O (OJ) - pe3oHaHCHOI"O peWCHHSI, a O (OJ) TOI"O >KC pewe-
1 2 3 

Hlt!l )laCTC!I B BHJlC T86l1HUb!, 

6. 3 a K n 10 q e H H e 

J.1ccne)lOBaHHSI IIOKa3al1H, 'ITO rrpennaraeMblil B 3TOll pa60T<J MCTOJl IIp!!MOI"O peWCHH!I 

HCperyrrRpH30BaHHbJX ypaBHCHHil noy yno6eH Jlll!l rrpaKTH'ICCKOI"O IIpHMCHCHH!I, 3THM MCTo

JlOM MO>K,!fO C'IHTBTb KaK anMa68TH'ICCKHC, TaK H p930H8HCHbiC peweHH!I, J.1TepBUIIOHHbiJI 

rrpoueCC CXOJlHTC!I B HCCKOIIbKO pas MCJll1CHHee, 'ICM II pH N/D - ME'TOJl& IIIIH II pH MCTOJlC 

'-ly-noy- 3an&uMaHa. TeM ae MeHee, npRMOe peweaMe aeperyn!lpH30BBHHhiX ypaaHeHHil cnc

nyeT npeJliiO'ICCTb, TBK KaK B Crry'laRX, HHTepeCHbiX C ¢H3H'ICCKOJI TO'IKH 3p9HH!I 0 HCT ra-

paaTHA, 'ITO peweHHR, nony'leHHble npH noMOWH N/D MCTOJlB HIIH MCTO)la '-iy-noy- 3BIIbll-

MBHB, !IBII!IIOTCSI peWIIHH!IMH HCXOJlHbiX ypaBHCHHil, no HaWeMy MHCHHIO, 3TOT HCJlOCTBTOK 

SIBIISICTC!I IIpH'IHHOII HCIIpSBHllbHOI"O BCHMIITOTH'ICCKOI"O liOBCJlCHH!I ¢yHKilHH 

/2/ 
(eM, pa6oTy ), 
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