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METOA CUMIJIEKTUMECKOIrO MHTErTPUPOBAHUA YPABHEHUN
ABWXEHUA MANbLIX TENN CONHEYHOU CUCTEMbI

E.A. Hezo0aeea

B cTaTbe npensioxeH MeT0] CHMILIEKTHYEKOro HHTerpupoBanns. Ha ocHose ero
CO31aH CHMILIEKTHYECKHE HHTerpaTophl pa3HbIX MOPAAKOB U MPOBEIEHO UX Tec-
THPOBaHME.

B nocneanee necATwiIETHE METObI CHMIUIEKTHYECKOTO MHTErPUPOBAHUS CTATH OCHOBHBIM HHCT-
PYMEHTOM MpHU UCCIIeIOBAHMH TaMHIIBTOHOBBIX CUCTEM Ha OOJIBIIMX NMPOMEXYyTKax BpeMeHu. Cps3aHo
3TO ¢ TEM, YTO TPH 3HAUUTEIBHO G0JTbIieM OBICTPONEHCTBUM IO CPABHEHHIO C K/IACCHYECKUMU MeTOAa-
MH 3TH METO/Ibl COXPAHSIOT OCHOBHbIE CROKMCTBA raMMJIBTOHOBBIX cHcTeM. [loaToMy Hcmonp3oBaHue
CHMITACKTHYECKHX HHTETPaTOPOB CO3AAI0 MPEANOCHIIKA IJI% PELICHHS TAKHX CIOKHBIX 3aJa4, KaKk H3y-
YeHpe 3aKOHOMEPHOCTEH NBWKEHHS MalbiX Tel B TEUCHHE IPOMEXYTKA BPEMEHH TIOPSOKa BO3pacTa
CosineuHoit cucteMsbl. OIHAKO NpAMOe NMPUMEHEHHE METOJAOB CHMIUIEKTUHECKOTO MHTErpPUPOBaHHA B
JuHaMuKe MaaeiX Tell COIHEYHOM CHCTEMbl SBJISETCS 3aTPY/HUTEIBHBEIM B ciiy4yae OOJIBIIMX 3KCLIEH-
TPUCHTETOB OPOMT M HAJIMUMHU TECHBIX COMwKeHuH ¢ ruraHeraMu. B nanHOH cTatee npemnoxeH addex-
THBHBIH METOJ CUMILTIEKTHUECKOro HHTErPHPORAHMS, TIPUTONHbIH A1 MIMPOKOTO Ki1acca OpOuT.

PaccMoTprM OCHOBBI TEOPHM CHMIUIEKTHMYECKMX HHTErpaTOpOR s KAaHOHHYECKUX YpaBHEHHH
JBWDKEHHS ¢ raMIJIbTOHHaHOM H mis cuctemsr N ten [1, 12].

dx, OH dp, 0H

sl RSk o Rk ]
dt  Op, dt Ox, M)

roe i=1,2,.,N, ¥=(x,x,,X;) —00001IeHHast KOOPAMHATA, P =(p|, P;, ;) — OOOOILEHHBIH UMITYAbC.
Hcnonesys (1), CKOpoCTh M3MEHEHHS JIIOO0M THHAMUYECKOH BENHUMHBI §(X, P,1) MOXeT OBITh 3a-
TIHCaHa B BUIE

il

dj (04 dv,  0Gdp \_<-(040H 03 0H) .

a4 =y “ oq 9P, =Y oq o1, o9 ot {g,H} = Fg, )
dr S\ o, ar ap[ dt ox, Op, Op, Ox,
rae {,} — ckobxu Ilyaccona, F' — nuddepeHnnanpabli onieparop BHaa

N
P[0 oH_ o o) -

1=1 ax, apz apt axl

1=}

O6wee peeHre ypaBHeHHA (2) UMEET BU/T
Gn=e"glt~1), @
rae g(f—7) 3Ha4YeHWe ¢ B MpeAbIAYLIHH MOMEHT BPEMEHH.
Hpeanonoxum, uro H=H  +&Hp, rne H,  u Hp ABIAIOTCA MHTETPUPYEMbIMH FaAMWIbTOHHAHAMH.
CHUMIUIEKTUYCCKHI HHTErPaTOp BTOPOTO NOPS/AKA MOXKET OBITh 3aIIUCAH B BHJE
Q(l‘) - eraB/ZerAereBQq(t _ T) , (5)
rje 7 — Iar uHTerpuposannsd, a A u B — muddeperiyansHeie onepatopsl BUia F s raMaibTOHHA-
HOoB H,4 1 Hz COOTBETCTREHHO.
Kaxxaniil 1iar HHTErpUpOBaHHA I cXeMBI (2) COCTOUT U3 TPEX NOLLIAroB,
1) nosiara pereHne KAHOHHYECKUX YPAaBHEHUWH ABWKEHUS ¢ TAMIIBTOHHaHOM Hp .
2) miar pelieHne KAHOHUYECKUX YPABHEHUH OBH/KEHUS C TaMHUJIbTOHMAaHOM Ff 4.
3) nonimara peleHe KAHOHUYECKUX YPABHEHUH JIBWKEHUS ¢ TaMIJIBTOHHAHOM Hp.
IMpyiMeHeHye CHMILTEKTHYECKUX HHTETPATOPOB PABHOCH/IBHO TOYHOMY PELICHHIO ypPABHEHHH [JBHU-
xenust (1) ¢ ramunbronuanoM H .o [2]:

H

integr

=H+H,,(t7), (6)
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MartemMaTuka

rue H,, — 4/eH, BOSHUKAIOWHUH U3-3a HEKOMMYTAaTHBHOCTH onepaTtopoB 4 u B, p — MopsjoK UHTe-

rpaTopa. MHTerpaTopel nopsjaxa Bblille BTOPOro HaMHOTo 60s1ee TPOMO3/AKHE, a TaK JKe UMEIOT HEYH06-
CTBA B BW/]E OTPHUATENBHBIX TNMOALIATOB, MTOITOMY 4Yalle BCETO HMCIOJB3YIOTCS MHTErpaTtopbl BTOPOro
nopsaKa Kax 10cTaro4no 3¢exTHBHbIe ¥ OplcTpble. OJHAKO ecTh APYrye CrocOObl MOBLICHTH TOYHOCTH
CHUMIUIEKTHYECKOTO HHTErPaTopa — WHTErpaToph! MCEBIOBLICOKOrO TIOpsifika [2, 5] u koppekropst {7, 9,
11]. Mnrterpatopsl ICEBJAOBBICOKOrO TMOpAAKa IOMydaroT u3 S,(r), pa3gensis 9KCIOHEHTEI

crieHaibHBIM 00pazom [5]. Hampumep,
SG (T) — edltBeczerdgrBec,rAederecered,IB , (7)

1 1 1 1 5
a=T5% =3 1“f ., Z]—?j,dz 5

Unterpupyembiit raMUIbTOHHAH WA 3TOM cxembl H, ... = H + et (13288 Y{{H ,Hg}, Hg}+ O(gr ).

Jlackap u Pobytens [5] nmpencrasnaror oOmuid Bua K03 QUIIMEHTOB uepe3 NOJIHHOMBI BepHyIIH, 110-
3BOJISIA HAMTH CXeMy MHTerparopa Jjs JIo00ro NCeBIOBBICOKOrO MOPSIAKA. DTH MHTErpaTopsl TPATAT
GoMbllle KOMITBIOTEPHOIO BPEMEHH, HO UMEIOT 00JIee BBHICOKYIO TOYHOCTB, MOITOMY MOKHO YBEIHYUTD
mar uHTerpupoBaHus. Hembepc u MopHcOH [2] CHHTAIOT, 4TO HHTErpaTop MCEeBIOLIECTOro MOpS/IKa
Haubonee 3G PpeKTUBEH.

IIpu pa3nmeneHuM raMWJIbTOHHWAHA HA YacTH U BBIOOpE CHCTEMBI KOOPAMHAT BO3MOJKHBI BAPHAHTEL.
O6bryHOE pa3zie/ieHye raMIIbTOHHAHA Ha YacTH — 3TO Pa3jefiCHHE Ha KeTUIEPOBY HacTh, OTBEYAOLLYIO
3a JBIKeHde 00beKTa no opbuTe, ¥ BOZMYILAIONIYIO HacTb. 3anMileM FaMWIbTOHHAH I/ CHcTeMbl N
TeJ B HHEPLMAILHON CHUCTEME OTCUETa

_<p’
H(g,,p,) 22 Z Z (8)
1=0

1=0 j=1+l ‘ q,— |
rie g, — obo0ieHHbIe KOOPANHATH, P, “O606UIEHHLIQ MMITYJIBCHL, 7, —Macca 1 -ro Tena, 1 =0 cooT-

BeTcTBYeT Connuyy. Bucnom u Xonman [8] B cBOEM MHTerpaTtope UCIIONB30BATIM KOOpAMHATH SKOGH.
MOoXHO TaxKe HUCIOIb30BaTh reIMOLEHTPHIECKYIO CHCTEMY KOOPAMHAT, OapuleHTpudeckyto [4], cMme-
manuy1o [3]. JleBucon, Jynkan, JIu [3] npemuioxuin UCHOOIB30BATE CMELIAHHYIO CUCTEMY KOOPAHHAT.
Takas cucTeMa KOOpAHHAT YA0OHA /Ui HCC/IeOBaHUS 00bEKTOB UMEIOIIUX TecHbie cOmmkenus. Koop-
IuHaThl O, — reJHOLEHTPHIECKHE, a UMITYTIbCh! P, — OapHUeHTpHYECKHE:!

-

m < ) .
g, —qg.ecm 1 # 0, p,—A—’ZpJ,eanz;tO,
=0
1: 1 4 . E - J 9
9 —Zm,qj,ecmu:o, n (9
MJ:O ij,ecnnizo,
(/=0

rae M = Z’n:o m,. Torna (17) umeer sun H(Q,, ) = Hyy + Hsy, + Hyer » THE

LBE(1 1) Gmmy
Hyay =Y | —+— , (10)
=203 (m m) 10
lnﬂl n
HSun =—Z Z RP], (1)
01=1]=1,pﬁz
n Gmm
Hy = (12)
nter — ;_,-ZH.MQ QJI

JIns Takoro raMHJIbTOHHAHA, Pa3lIeIEHHOTO HA TPH 4YacTH, CXeMa CHMIUIEKTMYECKOIO MHTErPHpO-
BaHHUA BTOPOro mopsjaka uMmeet Buf [3]

Sz(”[') — erC/ZerB/2ez‘AerB/2eTC/2’ (13)
rae A4, B,C — orepaTopbl COOTBETCTBEHHO WISt Hy o), Hinger» Hsyn - [IPH CAMIUIEKTHYECKOM HHTETPHPO-

BaHWH LIar HHTETPHPOBAHUS MO HE3aBUCHMOM TePeMEeHHOH SBIIfeTCs MOCTOSHHBIM. Tak B CHMIIEKTH-
yeckoM HHTerparope Bucmoma m Xonmana [8] BpeMEHHOH war MHTETPUPOBAHMA ABJIHETCS IOCTOSH-
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Hezodaeea E.A. Memod cumnnexmuyecko2o UHME2PUPOBAHUS YPABHEHU
dewxeHus manbix men ConHevHol cucmems)

HBIM, YTO HE BCETAa IPHEMJIEMO [UIA pellicHUs 3aaq HeOecHO# MexaHuku. [{iig pelenns 3a1a4 cBa3as-
HBIX C KOMETaMH, aCTEPOUZIaMH M JIPYTMMH MaiabiMu Testamu ConHeuHol cructeMsl Gonee yjoben uHTe-
IpaTop ¢ NepeMeHHbIM BpEMEHHBIM 1aroM. EMenbsHeHko [4] npeanoxeHsi npeobpa3oBaHus, 103BO-
JMIOLIHME CAeiaTh HIar HEPEMEHHEIM.

Hurerpatop B cMelIaHHBIX KOOPAWHATAX AJ11 KOMETHBIX OpOHT, pa3spaboTaHHbIi B Hanieii paboTe,
ocHoBaH Ha Mertoze JleBucoHa, Jlynkana ¥ Jlu [3], ynoMmsHyTOM Bblile, M METOJle NEPEMEHHOrO Bpe-
MeHHoro mara EMensaHenxko [4].

B nmporpamMMe npoM3BOOUTCAS CHMILIEKTHYECKOE UHTETPHPOBAHUS OTAENBHO IS TUTAHET H OT/ENb-
HO ]IS 4aCTHILI, 9YTO SKOHOMHT KOMIIBIOTEpHOE BpeMs. CHcTeMa cMelIaHHbIX KOOPAMHAT, TaMHIBTOHHAH
A CX€Ma WHTErpHpOBaHMS I IUIaHET onHuchiBaioTes Qopmynamu (9)—(13). CumniexTHYeCKOe HHTET-
PUPOBAHHUE [UIAHET UIET C MOCTOSHHEIM BPEMEHHBIM HIArOM.

Hafinem ramuinpTOHHaH MU YaCTHLB! B CMEIIAHHBIX KoopauHaTax. g sroro nepenmniem (8) B

BHIIE
N 2 N
- Di 2 _mmy s mm
H(qispiaqmrpm)zz—i—"— > m - Z Z -k TL—')—”——a (14)
i=0 <M My i=0 j=i+l I g~ | i=0 | qm—4qi l
rae m — MHAEKC YacTHll. [lepexoauM K cMeIlaHHBIM KOOPAMHATAM, HCTIONB3Ys (9) I IUIaHeT, a AJIs
JaCTHHBI

0= m— 40> (15)
" 1

nVm =M m =222, Py (16)
j=0

Ilentp macc (i=0) aBmkercsd kax CBOOOIHAs 9acTHIA, B FAMWIBTOHMAHE €r0 He YYHThIBaeM. Brimm-
[IeM U3 raMuJIbTOHMAHA CUCTEMBI YaCTH, OTHOCAIIMECS K YacTHUIE:

v 2 2 n 2 n
~ m,V, myy k“mm,, 1 _ ~
H(G,y ) =24 Tl Yy ST, 7,3 (17)
my il 0,9 | my i=i
Ha m,, MO>XXHO COKpaTHTh, HOCIIE Yero cunraeM m,, =0 . B pesynsrare 4ero noaydaeM raMWIbTOHHAH
H= HKepl — Hgyy — Hipter

~ 2 k2
IRMJ%QWQﬁ, (18)
Hom == > (19)
n 2=
ter — 20
Hin ng 00! 29

s paHHOrO raMmIbTOHHAHA NpUMEHUM mpeolpasoBaHus EmenssHeHko [4]. Pacumpaem ¢azosoe
IIPOCTPAHCTRO, BBEIEM KaHOHWYECKHE MEpeMeHHble ¢, =! U p, =—~H . 3arem, cneays Mukkose [6],

OTIpe/IeTHM HOBYIO HE3AaBHCHMYIO NMEPEMEHHYI0 T COOTHOMEHHeM, d7 = dt/r . Torna ypasHeHHs BHU-
KEHHs HMEIOT BHIL:

dr 0Op; dr 0q;
rae i=1,2,3,4, a K=r(Hgey + Py)~7(Hyper — Hgyn ). JloGabum BrIpaskerme 7B, + B >0 x obenm

yacTaM ramunsToHHana K ( By, B; — Hexue maible koHeraHTel). Torna K = Ky - K|, rae

B
KO zr(HKepl + Py +BO + B%)aKl =r(Hlmer +HSun + BO + %) ’ (22)

u K =0 na tpaexropuu aBwxenus. [anee npumenseM npeobpasoBanue, NpeaioxkeHHoe MHKKONOH H
Tauukaso# [6],

¢=mw=mmwﬁw (23)
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HOCJIC KOTOPOIrC YpaBHCHHUSA ABHXKECHHWA MOXKHO 34IMCaTh B CIICAYIOIEM BHIEC!
dg, or dy, o

- > - — 3 24
ds 0oy, ds o0, 24
dQ4 _ or dp4 __ or (25)
ds dp, ds aq,°
C HOBBIM T'AMHJIBTOHHAHOM
[=Ty+17, (26)

Kl
r
[Monyyaercs, 4ro Ang raMmuibToHHaHa [T MOXKHO NIPUMEHHUTH CHMILIEKTHYECKOE HHTErPUPOBAHUE H IPH
3TOM LAl HHTErPUPOBAHKSA VIS YaCTULBI OYAET 3aBUCETD OT €€ paccToAnus 10 ConHua u naadet. Mz-3a

rae Iy = Irl—]—{-o—,l"1 ~In—
¥

TOrO, 4TO I’} 3aBHCHT Kak OT Qm , TaK U OT P, BOBHHUKAIOT CJIOKHOCTH B PeHIEHMM cHCTeMbl nudde-

PeHILMANBHBIX YPaBHEHU . AJITOPUTM HHTErpaTopa BTOPOro MOPAAKa MOKET OBITh 3a1IMCaH B BUIE

£, (h/2) Eo (B ) Ey (By/2), (27)
rie E, v E; — onepatops! 3somouny [y ¥ I cooTBeTCTBEHHO, A, — AJMHA HIara Uit HOBOH mepe-
MeHHOH s . Bo Bpems cummiexrudeckoro mHTerpuposanns I'g =1 u, coorsercrsento, Ky =~ K, . To-

ra ypasHeHue (25) umeer BUA

dtzrds: ds - 28)
Ky Hiepi + Pa + By + -

Jns Bo3MYILEHHOH YacTH peraeTcs CUCTeMa ,unqocbepeﬂunanbﬂmx VpaBHEHMH
49, _ary _

& o7, G Z P, (29)
AV, __ 0y __1[2em@,-00) . 0, o0
d 90, Cl SF10,-00F 10,F)
ﬂz—%:O:M:const, (31)
ds op.4
9’&__9& dp(n) & K'm(0,-0,0)doWm
e 6,-00F d | b
rne C :§ KOHCTaHTa

P(t) n Ql(t) W3BECTHEI JI/I ONPEACICHHbIX MOMEHTOB BPEMEHHM, CBA3AHHBIX ¢ L1arOM WHTETPUPO-

BaHMA TIJIAHECT. ﬂﬂﬂ KOKIOH YacTHLIB] MPOBOANTCA JOIIOITHUTCIIEHOC BBIYHMCIICHHMC KOOPAWHAT IJIAHET,
OCHOBAHHOE€ Ha CJICAYIOLICM IMPHUHIUIIE!

1) pelnaem ypaBHEHMS IS KETUIEPOBOH 4acTH IIaHET C LWaroMm 1o spemenu 6t =T,,, —T, , rae

T4y — BPEMSA [N1SL KOTOPOTO JOJKHBI ObITh HAM/IEHB! HOBBIE KOOPAMHATHI TU1akeT, 1, — BpeMs B KOTO-

part
pO€ KOOpIHHATh! YK€ HAHJEHbI,
2) 3uHad war uHTerpupoBaHus miaHet Ar, Haxomum AT =T, —T;+ At/2 W peliaeM ypaBHEHHS

JBHXKEeHHs A/ raMuibronuaHoB (12) u (11) ¢ marom no Bpemenu A7, Haxons TakuM 0O6pa3oM Hy)KHEIE
HaM KOOPAUHATHI H UMITYJIBChI [UIaHET:

wOH_1 5 ﬁ,+ﬁ,[—l~—+—l—j, (33)

dt Mg J=ly# m, My

dP (t) Zn:kzm,nzj(Qr~Qj)_k2m,m0Qt
= 16,-0,F 1o.F

(G4
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Yezodaeega E.A. Memo0 cumnnexmuyecko20 uHmezpupos8aHus ypasHeHul
dewmeHus Manbix mesnl CoONHeYHOU cucmembl

[lns Bo3mymeHHOH yact (29) — (32) BeIpaeHHs MOTy4aloTCs TPOMO3AKHMHE, Ha KOTOPBIE TPATUT-
Csl JOBOJIEHO MHOTO KOMIIBIOTEPHOTO BPEMEHM — 5TO OJJMH M3 MHHYCOB CMEIARHOTO HHTErpaTopa. Bro-
po¥ MUHYC MHTEIPATOpa B CMEILAHHBIX KOOPAMHATAX — 3TO NOBOJBHO OONBINOE M3MEHEHME YaCTH ra-
MHIbTOHHAaHA Hg . B HeKoTOpBIX cly4asx BBIpa’K€HHE NHOJ 3HAKOM JIOraphu(pMa MOMKeT CTaThb Jae

oTpHUATeNbHBIM. YT0OBI 3TOro M3bexarsh, Haflo ONPEAETUTh MHTEPBAN M3MeHeHua Hg,, W noaobpars
ko3¢ durmentsr By, B,. Ilpunuun Beibopa napameTpor By, B, cienylolMil: eCi YacTHLA JAJIeKO OT
TUIAHET, TO

B
14
HpH TecHbIX COMDKeHMAX C IUTaHeTaMM. 3HA4WT, ecnu B3sATh Gonbinoe 3Hauewwe B, + B, /r. To 310

|R1<<B0+—B—1,|R|>BO+ (35)
r

CKOMIEHCHPYET H3MEHEHHe [, , l1ar HHTErPUPOBAHHA [0 BPEMEHH IPH TECHBIX COMKeHHIx 6yaer

MEHATHCS HE3HAUUTENbHO. OTO O3HAYAET, YTO I MOJYYEHHOIO MHTErpaTtopa Hy»KHO OYeHH TIIATE b~
HbIM 06pa30oM KOHTPOIHPOBATh MapameTphbl HHTErparopa Ajs KaxIoro kiacca opOout. B 3Tom coctout
rJIABHBIN HEAOCTATOK UHTErPATOPa B CMEIIAHHBIX KOOpAMHATAX.

Il Toro uto6bi pazpaboTaTk UHTETPATOP ¢ O0sbIIEH 001aCTRIO TPUMEHEHNS OYIEM HCIIOIb30BATh
0apuIEeHTPUYECKYIO CHCTeMY KOOpAMHAT i 4vacTull. J1s8 WMHTerpupoBaHHs YPaBHEHMH IBWKEHHS
aneT 6yaeM MCIONB30BaTh CMeLaHHY10 cucteMy KoopauHar (9)—(11). B nanHoM ciydae 31a cucreMa
KoopaMHatr Haubonee ynobHa. [na gacTui onaTs HCHOAB3YETCS METO/] CHMIUTEKTUYECKOrO UHTErPHPO-
BaHUS ¢ MEPEeMCHHBIM BpeMeHHBIM luaroM EmenssHenko [3]. I'amuneroHuan umeer ciaeayrowunii BUI
H=Hy—~H, rae

_ﬁn__kz(nz;m,)

2 r (36)

n
2 1 1
HI:Zk m| —————— = (37)
=0 l4,—q®|
rae ¥ =g, |.
JIist perneHus KeIiepoBoi YacTu MepexofiM oT ds K di W pelnaeM 3afaqdy ABYX TeNl C HOBBIM ra-
MHJITOHHAHOM

I‘L)=3’—25”— + By + P4y (38)
r

52 K1+ m)+Co- B,

rae C, Koscranta K.

Yuncnenubie YKCNIEPHMENTDI
JIis TeCTHPOBAHHS WHTErPaTOpOB OBUTH B3ATHI ABe OpOUTHI ¢ OoNbmIMMH nonyocsMu a; = 60,91 a.e.

u a, =97,12 ae., NepuruwiMiinpiMu paccroanuamu g =30,01 a.e. u g, =30,2 a.e., SKCUEHTPHUCHTETA-
mu e; = 0,50, e, = 0,68, HakmoHamu opOHT # =16°, i, =13°. HacTHUbBI B Ha4aIpHbI MOMEHT BPEMEHH

HaxoJaTces Ha paccrosand 91 u 96 a.e. or ConHua COOTBETCTBEHHO. B MHTErpUPOBAHWH Y4acTBYIOT
TOApKO 4 BHemHue miaHeTsl: Omutep, Catyps, Ypan u Henryn. Illar unterpupoBanus s miaHer
paeeH 365 nHeil.

TecTupoBaHHIO OBLIM MOABEPTHYTHI CUMILUIEKTHUECKHH MHTErpaTop BTOPOro HOPsALKA, KOMOWHK-
pYyrOIHii cMeluaHHble U 0apUIeHTPH4eCKHe KOOPJHHATEI, OITMCAHHbIM BhIIIe U HHTErPaTOP NCEBAOLIEC-
TOro mopsaka. 18 mocTpoeHHs MOCHeIHEero UCIONb30BAICS UHTErpaTop, KOMOUHUPYIOWMHA CMeIlaH-
Hble ¥ OapHleHTpUYeCKHe KoopauHaTel. CXeMa WHTerpaTopa IceBIOLIECTOrO NOops/iKa 3a4aHa ypaBHe-
aueM (7). Hurerparop ocHoBaH Ha ypaBHeHusx (36)—(38). s obenx vactur] By, B, nonoOpaHs! Ha O¢-

HOBe cooTHomeHuH (35): By = 0,5, =0,21-1 0°¢. Jinsg uHTerpaTopa BTOpOro Nopagka HaYanbHpIe LATH

0 BpeMeHH st yacTHil cocTapnsia 298 u 310 nHelt cOOTBETCTBEHHO, VTS HHTErpaTopa fceBAOLIECTO-
0 MopsAKa HaYalbHBIE IIArY HHTErpupoBanys paBHbl 910 nueit u 953 qua coorsercreenno. Tectupo-
BaHME MHTErparopoB ObIIO NMpoBeAeHoO Ha uHTepBasie 100 MiTH seT. Bpewmsi, 3aTpaueHHOE MPOLECCOPOM
Ha WHTerpaTop BTOPOrO MOPsAKa NpUMEpPHO Ha 5% MEHBLIE BPEMEHH 3aTPayveHHOTO Ha MHTETPaTop
NICeBIOLIECTOTO HOPSAKA. .
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MaTtemaTuka

Ha pucyHke neBas KOJIOHKA CBepXY BHH3 NpeNCTaBIISeT 3aBUCUMOCTH olIMO0K AH | 6osbiIoli Ho-
JIYOCH @ OT BPEMEHH s NEepPBOW YaCTHLIbI CHMILIEKTMYECKOT0 MHTErPaTopa BTOPOro MOPSIKA, 3aTeM
TE K€ 3aBHCHMOCTU MUl CHMIUIEKTHYIECKOTO HHTErpaTopa ncepaoinectoro rnopsaxka I'paduxm cripaBa
COOTBETCTBYIOT TeM K€ 3aBUCHMOCTSIM I BTOPOH TECTHPYEMOH JacTHllbl. Pe3ynbrarts! mpencraBiieHb!
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Heeodaesa E.A. Mertod cumniekmuyecKo2o UHIMe2PUPO8AHUS yPagHeHUU
deuwxenus Manbix men ConHevHol cucmemspi

TakuM 00pazoM, 4TOOR NMEpUreNnuiHOEe PaCCTOSHME YACTHI YAOBIETBOPANIO YCIOBHIO g >26 a.e. [
opouT ¢ ¢ <26 a.e. NOMKHB! ObITh Apyrue koadduuuentsl By, B,. Kak BHIHO Ha PUCYHKE, TOYHOCTb

MHTErpaTopa BTOPOro Mopsiika COXpaHAeTCs Ha TPOTSKEHUH BCETO BpeMEHHW MHTEIPUPOBAHHS YACTHIL.
JUist TIceBAOmMECTOro NopsiaKa BUIHO, 0COOEHHO Ul BTOPOM YacTULIbl, HAKOIUIEHHE OMIHOOK B raMHJIb-
tonrane. OUEBH/IHO, HTO CBA3AHO C OYeHb DOJBIINM IIAaroM MHTerpupoBaHus. M3BecTHO, YTo MIAT MH-
TErpHPOBaHUA HE MOXET npepbimiaTh 400 nHel, orpaHudeHHe, CBA3AHHOE C MEPHOAOM OOpaIleHHA
IOnurepa. Kpome TOro, MHTEerpaTop IceBJoLIecTOro nopsyika TpeGyeT Gosbiie KOMIOBIOTEPHOTO Bpe-
MEHH, Y€M HHTerpaTop BTOPOro MopsiiKa.

3aksouenne. PazpaboTaHbl METOABI CUMIUICKTHYECKOTO MHTEIPHPOBAHHS U1 KOMETHBIX OpOMT.
Ha ocHOBe MaHHBIX METOHOB IOCTPOEHBI TPH HMHTerparopa. MHTerpatop, B KOTOPOM /IS TJIaHET W I
YaCTHL MCITONB3YIOTCS CMELIaHHbie KOOPAWHATEL, HE SABIACTCS YHUBEPCATBHBIM MHTEPATOPOM /i KO-
METHBIX OpOHT, HO BITOJIHE BO3MOKHO €ro NpHUMEHEHHE [ OTIpeaeseHHbIX KaaccoB opOuT. [lpumMene-
HHE CMELIaHHBIX KOOP/IMHAT [UIE MAacCHBHBIX OOBEKTOB ABIAETCS 3(PPEKTUBHBIM BHIOOPOM CHCTEMbI
KoopauHar. Uurerpatop, KOMOMHAPYIOLIKH CMeIIaHHbIe KOOPAUHATEI 1A IUIaHeT ¥ OapHIeHTpHIEeCKHe
KOOPJAMHATBI I8 YaCTHLI, OTIMYHO 3apexoMeHaoBall ce0s 00beKTOB BHemiHe# 4vactu ConHe4yHOMH
CHCTEMBI.

Hannas paboma 6wina noooepicana panmamu PODH-Ypan (04-02-96042) u HHTAC (00-240).
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