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IOCTPOEHHUE JIBUXKEHWUSI MATHUTOJEBUTUPYIOLIEI'O
ITOE3IA B HEIIPEJICKA3YEMOUN OBCTAHOBKE

3anpornoHOBaHO METOIUKY KOHCTPYIOBAHHS I[UICCIPSAMOBAHOI TUHAMIKM MarHiTOJCBITYI04Y0Oro moizma. Komrmo-
HEHTH HOT0 pyXy MOJAUISIOThCS Ha KOPHUCHI i Tapa3uTHi. [XHs o0cTaHOBKa NepeidadaeTbesi Henepen0aueHoro.

HpezmoxceHa METOAHMKAa KOHCTPYUPOBAHUA ueneHaHpaBneHHoﬁ JUHaMHUKW MAarHuTOJICBUTUPYIOLICTO I10€3/4a.
KoMIioHeHThI ero JABWKCHUS pasAC/IIFOTCA Ha MOJIE3HBIC U MTapa3suTHLIC. Hx obcranoBka npeamnojgaracTcsa Hepea-

CKa3yeMoHu.

The method of constructing the goal-directed dynamics of magnet-levitation train is offered. The components of
its motion are divided on useful and parasitic. Their situation is expected unpredictable.

IIpenHazHaueHneM TPAaHCIOPTHOTO KOMILJIEKCA
¢ MarHuToseBHTHpYyomMu Toeznamu  (MJII)
SIBIIIETCSI OCYIIIECTBIICHHE TIEPEBO30YHOTO MPOIIeC-
ca. lnsg apdexTruBHOrO M OE30MACHOTO BHIMOJIHE-
HUS 3TOW (PyHKIMH IBIDKEHHE KaXKZOTO M3 3TUX
MOE3/I0B JOJDKHO TapaHTHPOBAaHHO oOnanaTh ps-
JIOM CBOMCTB, SABJISIOMIUXCS ero mneiasmu. Mx moc-
TH)KEHHE, OJHAKO, OOBIYHO 3aTPyIHEHO PsIOM
($aKTOpOB, OCHOBHBIMH H3 KOTOPBIX SIBIISIFOTCS:
HeNpeCKa3yeMOCTb BO3MYLICHHH; MOJUKOOPAU-
HaTHOCTb HMX BO3ACHCTBHH; HECTAIMOHAPHOCTD
apaMeTpoB I0€3/1a; B3aMMOCBA3aHHOCTb KOMIIO-
HEHTOB €ro JBW)XKeHHsA. HekoToprle M3 Takux KoM-
NMOHEHTOB moJie3Hbl. CoOoaeHne ux TpedyembIX
3aKOHOB IIPUBOJUT K UCUEPIIBIBAIOIIEMY PEIICHHIO
nBurarenbHoi 3agaun MIJIIL. WHble xe napiuaib-
HBIC JBIKCHHUS Oecrojie3Hbl (MM BpEAHBI), IIO-
CKOJIbKY 3aTpyIHSIOT (MO0 JenaroT HEBO3MOXK-
HBIM) yHOMsHyTOe pemieHue. [loatomy rapanrtu-
pOBaHHas IleJIeHaNpPaBIeHHOCTh AMHAMUKH M0€3]1a
JOCTHKMMA COYETaHHEM AaKTHBHOTO YIPaBJICHUS
e¢ TOJIe3HBIMU KOMIIOHEHTAMH € IACCHUBHBIM II0-
JABJICHWEM TNapa3uTHBIX (Oecrose3HbIX M Bpea-
HBIX) KOMIIOHEHTOB.

Crnenmuka mOCTpOEHHS MOJIE3HOTO ABHKCHHUS
MJIIT cocTouT B HEOOXOAMMOCTH €TI0 TapaHTHPO-
BaHHOTO TIPUBEJEHUS B IOCIEIOBAaTEIBHOCTh CO-
CTOSIHMH K 3aJJaHHBIM MOMEHTaM BpPEMEHH, WU B
Ha3HAYCHHBIX TOYKax MyTH. B mpomexyTkax xe
MEXJly TPAaHUYHBIMH TOYKaMH IBI)KEHUE TOJDKHO
oOmagate  OOIMIEAMHAMMYECKHMMHU  KadeCTBAaMH
(6€30IMacHOCTBIO, ACHUMIITOTHYECKOW YCTOHYIHBO-
CTBIO | T.J.), @ TAK)KE CBOHCTBaMHU (OOBIYHO — JKC-
TpEeMaJIbHBIMH), OCOOBIMH JUIS KaXKIOTO U3 PEXKH-
MOB (MMHUMAaJIBHBIM 3HEPronoTpedieHueM, HIIH
MaKCHUMAaJbHbIM OBICTpOAeHCcTBHEM U T.II.). llpm
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3TOM aJTOPUTMBI YIPABICHUS HE JOJDKHBI OBITh
M30BITOYHO CIIOXHBI M PECYPCOEMKH.
OTMedeHHBIM TpeOOBaHWAM K HA3HAUCHUIO H
croco0y opraHuW3ald MOCTPOSHHS  IOJIE3HOTO
nexenus MJIIT B HanOombIeld CTENEHN COOTBET-
CTBYET TEPMHHAJIBHBIN MPUHIIUI TAKOTO MOCTPOE-
Hus [1]. YnomsHyTOE ABIKEHHE HA TEPMUHAIb-
HOM mHTepBaie [s, T] MoxeT ObITh OMUCAaHO MO-

JIENBIO

X ()= f[x (@), u @), w@), 1]V 1els, T
x(s)eM, (1)

rae x(t), u(t), w(t) Vtels, T| — BekTopsl co-
CTOSIHUSI TI0€3/1a, a TaKKe YIPABIAIONINX U BO3-
MYLIAIOIIMX BO3JAEHCTBUM Ha HEro; £, s, T — Bpem4,
a TaKKe ero HavajJbHOe M KOHEYHOe (Ha paccmMar-
prUBacMOM HMHTEpBajc) 3HaUCHUS; f (o) — 3amaHHas

BekTOp-QyHKIMSA; M — 3alaHHOE 3aMKHYTOE MHO-
’KECTBO, OTPAHMYHMBAIOIICEC BO3MOXKHBIC HaYallb-
gele coctosauss MIIII. 3pgece u nmanee nrobas
GYHKIUS ¢ TOYKOW HAa MECTe apryMEHTa 03HAyaeT
BCIO TaKyi0 (YHKIIHIO, KaK €IHHOC 11EJI0C.

VYcnoBuss  0€30IaCHOCTH  KOHCTPYHPYEMOTO
JIBUKCHUST ¥ OTPAHUYCHHOCTH €ro yIpaBICHUN
NpeICTAaBUMBI B BUJIC

x(H)eS, u()eU Viels, T]. ()

(0] HCIIPEACKA3yEeMbIX K€ BO3SMYIICHUAX TAKOI'O
JABHKCHUA OOBIYHO U3BECTHO JIUIIIb TO, 4TO

w(t)eW Viels, T]. 3)
B coorHomenusix (2) u (3) MOMONHUTENBHO

obosnaueno: S, U, W — 3amaHHbIC 3aMKHYTHIC

MHO>XECTBA B IIPOCTPAHCTBAX COCTOSIHUM, yIIPaB-
JIEHUH U BO3MYILCHUH ITOE3/a.



TepMuHanbHas LENb €r0 IBMKEHHS (Ha HHTEp-
Bane [s, T]) popmanuzyema nporpamMmmont

x (Mega, @)

rne G — 3aJaHHOE B TIPOCTPAHCTBE COCTOSHUI
MUIIT neneBoe MHOXKECTBO.

B mrobom pexuMe KauecTBO ABHXKEHHUS (IO
KOMIUIEKCY BBIIBUTAEMBIX KPHUTEPHEB) KOJIUIECT-
BEHHO XapaKTepH3yeMO 3HA4YECHHEM IOKa3aTes
TAKOro KauecTBa. BelpaskeHHe Ui ero ompenerne-
HUS 3a4acTyl0 WMeeT BHUA (yHKIMOHAIa THIIA
J{x[e, u(e), w(e)]}. [lpu 3TOM, Kak OTMEUECHO,
w (¢) 0OBIYHO HempencKazyembl. TeM HH MeHee,

HEOOXOAMMO TapaHTHPOBATh MPUEMIIEMOE KadyecT-
BO KaXKJOH peanu3alluyl mpolecca B CUCTEME NpHU
JHOOBIX BO3MOXKHBIX DPEAIM3ALHIX TaKHX BO3MY-
meHuit. Torna anexkBaTHas cTparerus GopMHUPOBa-
HUs TIPOrPaMMHOM COCTaBISIIOLIEH YIIpaBICHHM

u” () MOXeT OBITh IMOJyYeHa M3 MHUHHMAKCHOTO

I depeHInanTbHO-UTPOBOTO  COOTHOIIEHUST [2]
BH/IA

17 = inf sup J{x[e, u”(e), w(e)]} =
u? (o) w(e)

T
inf sup {Il[u” (o), w(®)]-dt:
ul(®) wiey :

u? (&) eU?, w(e)eW, tels, T]}, ®)

rne /? — mokaszarenb KadecTBa MPOrPaMMHOTO
ynpaBnenusiu” (¢); A (e) — 3amaHHas (QyHKIHS

CBOMX aprymeHToB; U”— 3amaHHOE 3aMKHYTOE
MHOXXECTBO B  IIPOCTPAHCTBE  IIPOTPAMMHBIX
ynpasnenuii. [Ipu atom BTOpoe u3 BritoueHwui (1),
a TaKke BKIMoYeHue (4) mpruoOpeTaroT CMbICT Tpa-
HUYHBIX YCJIOBUH CJI€Ba U CIIPaBa COOTBETCTBEHHO.

Bo3mymiennss w(e) mbITaroTCs HE TOJBKO Jiec-

TaOWIM3UPOBATh MPOTPaMMHYI0 (Da30BYIO Tpaek-
TOpHI0 cucTeMbl x” (o) (CTaOMIM3HPYEMYIO TOJ

Bo3neiicTBueM u” (8)), HO W yBecTH e H300pa-
JKAIONIYI0 TOYKY C TakOW TPAaeKTOPHU. DTOMY
JIOJDKHA TIPENSITCTBOBATh KOPPEKTHPYIOMIAs Co-
craBistomas  ynpasienusiu‘(e) . Crparerus eé
CHHTE32 MOKET OBITh IMOJIyueHa C HCIIOJIb30BaHU-
eM, HampuMep, crnocoba apkaHa [3] u [IomoiHeHa
MporpaMMol  mojiyyaeMod H3 MHHUMAaKCHOI'O
T depeHInaT HO-UTPOBOT0 BBIPAXKCHUS BUIIA

T
I° = inf sup {jy[uC(-), w(e)]-dt:
u‘ (o) w(e) :

u‘(e)elU’, w(e)eW, tel[s, T]}, (6)

rne [I° MoKa3aTeldb KadecTBa yIpaBie-

Husiu (8); u (8) — 3amannas ¢pyukuus; U°— 3a-
JTAaHHOE 3aMKHYTO€ MHOXECTBO B IPOCTPAHCTBE
yrpaBiieHuii u (o).

[lomsamaun crabumu3aluu MPOTpaMMHON Tpa-
SeKTOpPHHM M THOKOW IMO3UIIMOHHOW KOPPEKIIUU OT-
HOCHUTENBHO HEE TEKYLIero IOJIOKEHUs H300pa-
JKAIOMIe TOYKHM CHCTEMBI TECHO B3aWMOCBS3aHBI.
OpnHaKo MPaKTHYECKOE pa3penieHne HEKOTOPBIX X
YyacTeil MOXKET OBbITh Pa3HECEHO BO BPEMEHH. JTO
BO3MOXKHO Onaromapsi cienyromemy. OOGcTaHOBKa
nmerxenns MJIIT moxeT ObITh KiaccudumpoBaHa
MO0 TPHUHIUIY JUXOTOMHHA B BHJIE BJIOXKCHHBIX
ypoBHeH KiaccoB. HaTypHoe omo3HaHue 1000r0
W3 HUX OCYIIECTBUMO TI0 COOTBETCTBYIOIIEMY Ha-
0opy 3Ha4YeHMI NOCTYMHBIX Ui HAOIIOJACHUS, OJl-
HO3HAYHO €r0 UJACHTUDHUIIUPYIOUIUX MapaMeTPOB U
TpeOyeT BBIOJHEHUS OTHOCHUTEIHHO HEOOIBIIOro
00béMa OIMONHUTENBHBIX omepanuid. B 1o ke
BpeMsl, MIpU CO3JaHUU PETYJATOpa KaKJOMy Kiac-
Cy « OXHIaeMOW OOCTaHOBKH B COOTBETCTBHUE
MOTYT OBITh TIOCTaBJICHBI U 3a()UKCUPOBAHBI B MPO-
rpaMMHOM 3anoMuHamomeMm ycrpoiictee (I13V)
perymsaTopa TpeOyemas (B 3TOM Kiacce) TIpo-

rpamMMHasi Tpaektopusi x2(e) W (rapaHTUPOBaHHO

e¢ crabwmsupyromee) ynpasieHueu’(e). Torna

IIpyu ABMXKCHHU I10€3/]1a, ITOCJIC OIIO3HAHUA peain-
30BaBIICIOCsA Kjlacca « OOCTaHOBKM U CUHMTBIBA-

Hus w3 [I3Y  coorBercTByrOmmMX emy x. (e)

uu’ (8), CTAHOBUTCS BO3MOXKHBIM MX MCIOJIB30Ba-
HUE TIPU ONpe/eNIEHUH TIOJTHOT0 aKTUBHOTO yIpaB-
JeHust cucteMbl. KOMIOHEHT ke #° (8) MOMIeKHUT

ONEPaTUBHOMY CHHTE3Y HEIOCPEICTBEHHO B IPO-
1ecce JABMKEHUS, ITIOCKOJIBKY SIBIIICTCS MO3HMLIUOH-
HBIM M TO3TOMY NPUHIMIHAIBHO HE MOXET OBITh
CKOHCTpyHMpOBaH 3a0maroBpemeHHo. s mo-
cTpoeHus mnone3Horo aswxeHuss MIJIII k Hemy
JIOJKHO OBITH MPHIIOKEHO yIpaBJiIeHNe

u(t)=u’(t)+0(t)u ()
Vi€t ) tp =k-hy 1y =(k+1)-h,

k =[0,L], L =int(T-h), (7)

rae ®(t) — maTtpuna kKo3hHUIHEHTOB, BRIOOP KO-
TOPBIX JTOJDKEH OIpaHWYHMBATh HAMOOJee KPUTHY-
HbIe TapaMeTphl JBIKCHHS, a TAaK)K€ IMOBBIIIATH
€ro yCTOMYHUBOCTD; /1— miar qucKkpeTusaiuu u” ().
Wrak, Ha KaX7I0M TEPMUHAILHOM WHTEpBaje yIO-
MSIHYTOE JIBUKEHHUE CTPOHTCS MO NPUHIUIY AHC-
KPETHOM MO3UIIMOHHONW KOPPEKIMU TEKYIEeTo CO-
CTOSHHUS T0€3/1a OTHOCHUTENBHO 3a0JIarOBPEMEHHO
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CHUHTE3UPOBAHHOM (IJIs1 peanu3oBaBILeiics oOcra-
HOBKHM) KOHTHHYaJlbHO CTaOWIIM3UPYEeMOU Ipo-
TPaMMHOW TPAeKTOPUU H300paXKaroleil TOYKH.
OCHOBHOE MPEUMYIIECTBO H3JIOKEHHOI'O CIIOco0a
nocTpoeHus nonesHoro aswxenuss MJIII — B Bo3-
MOJKHOCTH JCKOMITO3UIIMH 3aJa4dl TaKoTro TIO-
CTPOCHHS.

I'enepanns ynpaBnenus (7) MOXET TpaKTo-
BaThCS KaK peann3anus HaKJIaJpIBaeMOW Ha CHC-
TeMy YIpaBIstonie cBs3u. s coxpaHeHHs Iie-
JICHANpPaBIEHHOCTH CHUHTE3UPYEMOIO JBU)KEHUS
MHOT000pasue, ONpeieNsIoniee 3Ty CBI3b, TOJKHO
TapaHTHPOBAHHO SBJSATHCS ATTPAKTOPOM MOMETH
(1), 9To w TpHU3BaHO OOECIEYUTH YIIOMSHYTOE
yrpaBiieHHe. YTpolleHue ero cuHresa (0e3 yxyn-
IICHNS KauecTBa) MOXKET OBITh JOCTUTHYTO IOCIE
3aMeHBl YKa3aHHOTO MHOT000pa3ws IOCiea0Ba-
TEJILHOCTBIO TPUTATHBAIOIINX MHOrooOpasuil mo-
HIDKAIOLIENCS pasMepHOCTH. BappupoBaHue uucna
W Tpajjaluyd pa3MEpPHOCTEH 3TUX 3aMEHSIOMINX
MHOT000pa3uii IMO3BOJISIET MOJYYUTh JBIIKESHUS
paznuyHoro kauectBa [4]. Takas reomerpuzarus
X KOHCTPYHpOBaHHA Oa3supyeTcs Ha pazesieHuu
HMCXOJHOW BBICOKOpPA3MEPHOM 3ajlauu Ha Psij MoA-
3amad Oosiee HU3KOW pasmepHoctu. [Ipu atom nme-
KOMIIO3UIIUA PE3yJNbTUPYIOIIETO JBMKEHUS Ha
naplyatbHble OCHOBBIBAETCS HE Ha CBOMCTBAx pac-
CMaTpUBaEMOH CHCTEMBI, a Ha IOCJIE0BATEIIhHOM
BO BpEMEHH IepeBojic e N300paxarouiell TOUKH C
MPEIBIAYIIET0 TOAMHOT000pa3usl Ha MOCenylo-
mee. DTOT TOAXOM TO3BOJSET OCYIIECTBISATH HE
MpHOMIKEHHYI0, a TOYHYIO JEKOMITO3UITUIO JIBU-
JKEHUH CHUCTEMBI, YeM 3HAUUTENIbHO YTOYHSETCS
pe3ynbTaT W YNpolaeTcs Ipolecc CUHTe3a CTpa-
TETMH TTOCTPOSHUS YITOMSHYTBIX JIBUKCHHIA.

Hemanble TpyTHOCTH BO3HUKAIOT OOBIYHO TakK-
e U MPH CO3JIaHUM peryisTopa noesna. I[lombiTku
MMOCTPOEHUS JBIKEHUH OONBIINX CIOKHBIX CHC-
TeM, O0OJajarouIMX  KOMIDIEKCOM  3a/IaHHBIX
CBOMCTB, C HCNOJIb30BAaHUEM TPAJAULUOHHBIX OJI-
HOYPOBHEBBIX PETyJISTOPOB JOCTATOYHO YacTO
OKaHYMBAIOTCS HEYAOBIETBOPUTEILHOCTHIO KadecT-
Ba TAKHX JIBIKEHHUH, TMOO CO3IaHMEM BEChMa CIIOXK-
HBIX (@ MOITOMY HEHaAEKHBIX U JOPOTOCTOSIIHX B
peanm3anmuy) aIropuTMOB yrpasieHus [S]. Omaum
13 Hanbolee TPUEMIIEMBIX ITyTeH pa3perieHust mpo-
TUBOPEUMS MEXKIY KayecTBOM KOHCTPYHPYEMOTO
JIBIDKEHUS U CIIO’KHOCTBIO YIIPABIICHUS UM SIBIIACTCS
JIEKOMITO3UINS U ACIEHTPAIN3AINs TaKOTO YIpaB-
JIEHUs], JOCTUTAaeMBbIE TIPH UCTIOJIb30BaHUN HEpapXu-
4yecKkuX (MHOTOYPOBHEBBIX) peryisitopos [5]. Ucxo-
JIl U3 Pe3yNbTaTOB aHaNn3a WH(POPMAIMOHHBIX IT0-
TOKOB, TO/JIeXAIMX 00paboTke TpH TTOCTPOCHUN
newxenuss MJIII, B kauecTBe AOCTaTOYHO paluo-
HAJIbHOM MOXET OBITh MpeIJIoKeHa TPEXYpPOBHEBAs
CTPYKTypa Takoro nocrpoenust. Kaxnplii u3 ypoBHei
BO3IVIABJIAETCS. OJHUM M3 MakpoOJIOKOB PEryJsiTopa,
a peanusyrolieecs: ABWKEHHE CTPOMUTCS B Ipoliecce
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CHHTETHYECKOTO B3aMMOCHCTBHS TaKUX MakKpoOIIo-
KOB. [7100abHBIN aNropuTM pemieHns KakAoH u3
JIBUTATENTFHBIX 3314 Peajiu3yeTcs 10| yIIpaBJIeHUEM
KOOp/IMHATOpa — MAakpoOJOKa TOJOBHOTO YpPOBHS
perynsropa. s 3TOro MM ompenesnsiercst JBUra-
TENBHBIA COCTaB 3a[adl, TO €CTb — MHHHMAIHHO
JOCTaTOYHBIA HAaOOp MaTTepH ABMXKEHUH 3JIEMEHTOB
CHCTEeMbl, MHUIIMUPYIOTCS 3allpOChl Ha UX peayin3a-
IIMI0, @ TaKKe OCYIIECTBIIETCA €€ KOHTPOIb U KOp-
PEKTHPOBKA. YTOMSHYTbIE HATTEPHbI JIBHOKEHUI
(kak TpaBWIIO, — B BUJIE UX HEOOXOIAMMBIX B3aHMO-
YBSI3aHHBIX KOMOHMHAIMN) peann3yercs Mo yIpaB-
JICHUEeM WHTPOKOHTPOJIIEpa — MaKpOOIIOKa HU30BOTO
ypoBHsL peryisitopa. Hakorer, omno3HaHue Kiacca
0OCTaHOBKHM JBIDKEHHMS, €ro ajanTaius K 3Tod o0-
CTaHOBKE, a TaKKe KOPPEKTHPOBKA MOJIekKaIen
PEIICHUIO JBUTATEIRHON 33la4d OCYIIECTBISIOTCS
TI0J] yIIpaBJICHUEM ajanTepa — MakpoOIoKa TpoMe-
’KYTOYHOTO YPOBHS TOTO ke peryiiaropa. OCHOBHbIE
MIPENMYIIIECTBA TAKOTO CIOCO0a MOCTPOSHHS JIBIKE-
Hust MJIII — B BO3BMOXKHOCTH 3BPUCTUYECKOU, TOU-
HOM U aJIeKBaTHOW JIEKOMITO3UILIMH 33/1a4M 3TOTO T10-
CTpOCHUS Ha psAI Oojee MPOCTHIX Mom3aaad u, Oma-
ToAaps 3TOMY, CyIIECTBEHHOTO TTOBBIIICHUS Ka4ecT-
Ba YIMOMSIHYTOT'O JABWKEHHS (32 CUET CTeIHaIn3upo-
BaHHOro, 0o0Jieeé TOYHOTO peIIeHHs YIOMSHYTBIX
MmoJ3aaad), JOCTATaeMOTo 0O€3 YCIIOKHEHHS airo-
pHUTMa yIIpaBICHHUS UM.

[logaBnenne mapasuTHBIX IBIKEHHH Moe3na B
HeTIpe/ICKa3yeMoil 00CTaHOBKE MOXET OBITh JIOCTa-
TOYHO PAIMOHAIBFHO OCYIIECTBJIEHO C HMCITOJIH30Ba-
HUEM METOJIOB TEOPUM MHBAPUAHTHOCTH [6], HCXOI
U3 CJICAYIONIMX COOOpaKeHUH. YTIOMSHYThIC JIBHIKE-
HUSI MOTYT OBITH OTMCAHBI MOJENBIO

@t =Y
Dy = O ‘pz +(C7»,uv 'nv +ﬁku).p+l7‘“’.

p=S YV AuvelN, N ®)

rIe cﬂﬂ,CLW;,HM,IM Y A, u,v e[Ns,Nf] — KO-

BapHaHTHBIM METPHUYECKUI TeH30p cyOarperara (sB-
JISIFOLIErOCsl pacu€THOM CXEMOW MEXaHMYECKOH MoJI-
cuctembl — MIT — MIJIIT npu u3ydeHun e€ Hexena-
TENbHBIX JBIKEHHUH), €ro TPEXMHICKCHBIM CHMBOI
Kpucroddenst mepBoro pona, a Takke JUCCUNIATHB-
Hble ¥ KBa3WMymnpyrue KoIPQPUIMEHTH MOIECNH;

774 Y, VA€[N,,N 1= 0000IIEHHBIE KOOPIUHATHI, C
UCIIOJIb30BAHUEM KOTOPBIX OMMCBIBAIOTCS  I10/1aB-

JseMble IBIDKEHHHA, a TakKe MX BO3MYIICHHS,
N;,N,— Ha4ajbHbIi M KOHEYHBIH HOMEPA TAKHX

KOOPJIMHAT B TepeyHe OOOOIEHHBIX KOOPAWHAT
(monHoit) pacuérHoit cxempr MII MJII. Ecnwm
ypaBHEHUSI Mojenu (8) yHmopsiioueHbl, TO OIepa-

TOpHbIe KOO(Puumnentsl a,;, VA€[N, N ] xapak-

TEPUBYIOT AUHAMHYECCKHUE KAa4deCTBa OTACIbHBIX



KaHaJIOB MOACUCTEMBbI, COOTBETCTBYIOIIUX e€ Ko-
opaunaram. Koodduumentsr xe a,, VA # i

A, HE[N;,N ;] XapakTepusyroT B3auMOJeHCTBHE
Takux KaHaioB. CIenoBaTelbHO, J1I000e U3 BO3MY-
mIeHUH Y, MOXET BO3ICHCTBOBATHL HA KOOPAMHATY

(epe3s a -

77 V4
npu A = y ), Tn00 KOCBEHHO (TI0 JIFO00H M3 TIEToYeK

V4

oo HENOCPCACTBCHHO

Do = Uy =y =+ Qop =y =y

JIBYMS TIpUHIMIIAMH, pallOHaJIbHAs KOMOHMHAIMS
KOTOPBIX MOXET 00eCTIeunTh CEeJICKTUBHYIO MHBapH-

[ostomy

aHTHOCTb 7]1 OTHOCHUTEIILHO Y. 2 » SIBJLICTCS B3aMHAaA

KOMIIEHCAIIMsI €ro BO3JICMCTBUM HA 3Ty KOOpJUHATY,
a TAKKE HM30JSLMA COOTBETCTBYIOLIETO €H KaHaja
OTHOCUTENBHO  BO3JCHCTBUH (CO  CTOPOHBIY) ),

MMEIOIIAX MECTO HA IPAKTUKE, HO HE NPUHHUMAIO-
IIMX y4acTHE B YIOMSHYTOM KomrieHcauuu. W13 n3-

JIO)KEHHOTO CIIE/IYeT, YTO BIUsHUE Y, Ha 177 MOXKer
ObITh OXapaKTCpPU30BaHO 3HAaYeHHEM MuHOpa D,

rIIaBHOTO AerepmuHanTa Mojenu (8). Takum oOpa-
30M, YCJIOBUIO MCKOMOW MHBApPHAHTHOCTH 7% OTHO-

CHUTENIBHO Y,; MOXeT ObITh IPHUIAH BUI

D,, =0. )

B 10 X BpEMs, aBTOHOMHOCTL V -I'O KaHajla
MOACUCTEMBI OTHOCUTCIIBHO Y -I'0 JOCTWIXKHMMA IIpU

YCJIOBHH, YTO

a, =0;vzy. (10)

Yemosust (9) m (10), ompenensiss BO3MOMKHBIC
(OBITH MOKET, B3aUMOOTIOTHSIOIINE) CIIOCOOBI JOC-
TH)KEHHSI yKa3aHHON CEJICKTUBHO MHBApUAHTHOCTH,
JTOJDKHBI TIPAKTHYECKH 00€CTICUMBAThCS IMyTEM TI0JI-
Oopa ctpykTypsl 1 mapamerpo MJIII. B gactHOCTH,
OITHMM W3 TIPHEMJIEMBIX ITyTeH JOCTIDKEHHUS CIpa-
BEJUIMBOCTH COOTHOIIeHUN Tuma (9) sBisercs co-
OJroIeHre TPUHIINATIA JBYXKAHATBHOCTH [7]. 3aKimo-
YaeTcss OH B HEOOXOIMMOCTH Hamn4us (10 KpalHen
Mepe) IByX myteil BoszmeiictBusi Y, Ha 7% . Ilpm
3TOM TIepelaTouHble (PYHKIMU 3THX IyTeH TOJLKHBI
MMETh paBHbIE MOAYIM M pasHble 3HaKu. OTCyTCT-
BYIOIIIME B TOE3/e AyOJIUPYIOIIUE IyTH TaKHX BO3-
JISUCTBUM TMOJUIeXKAT HMCKYCCTBEHHOMY CO3JIaHUIO.
SIBIsAsICH KOMIAYHUPYIOIIUMHE CBSI3IMH, OHH JTOJIK-
HBI OPIaHU30BBIBATHCS 110 KKIOMY M3 BOSMYIICHUM,
OTHOCUTEIIFHO KOTOPBIX >JKeJaTelibHAa WHBapHAHT-
HOCTb.

W3 ananm3a ocHOBHOW Matpuilsl Mojeiu (8) cie-
JIyeT, 4TO HEOOXOIUMBIM YCJIOBHUEM PEaTn3yeMOCTH
WMCKOMOW HWHBapUAHTHOCTU SIBIIIETCA COOJIOCHIE
COOTHOIICHUS

D(r), #0

sep s

(11)

rae D(r),,, — IVIaBHbIl JICTEPMUHAHT YIIOMSHYTOMH

MOJIETIH JIBFDKEHUSI TTOJICUCTEMBI (ITOCIIe TIepexoia K
n300pakeHusM 10 Jlariacy), pa3oMKHYTO# B TOYKE
M3MEpEHUs] CTa0MIU3UPYeMO KOOPAWHATBI, 7 —
napameTpsl uHTerpana Jlammaca. Murave roBops, s
(U3MYECKOil peaT3yeMOCTH YIIOMSHYTONH WHBapH-
AHTHOCTH HEOOXOIHUMO, YTOOBI MaTpulia MOJEIHU
newxeHuss MIT MJIIT B pa3oMKHYTOM COCTOSTHUM
mociie y4éTa Takol WHBApUAHTHOCTH HE CTAHOBH-
nmace ocobeHHOW. HakoHell, gocTaTouHbBIC YCIOBHS

peann3yeMOCTH TOH ke He3aBUCHMOCTH 77° oT Y,

(TO ecTb, YCIIOBUSI MapaMeTPUUECKO MHBApHAHTHO-
CTH) CBsI3aHBI ¢ (PAKTUIECKOH BBIMOJTHUMOCTBIO Tpe-
OoBaHWI CTPYKTYpHON MHBAapHUAHTHOCTH TPH TTOMO-
M TOJBKO (PU3MYECKH OCYILECTBUMBIX 3JIEMEHTOB
noes3za.

IToctpoenne nBwxenuit MJIIT cornacHo mpen-
JIaraéMoN METOJUKE TO3BOJMT OLIYyTUMO IOBBICHUTH
Ka4yeCTBO €ro AUHAMHMKHU U, B TO K€ BpeMs, HE II0-
TpeOyeT I 3TOro 3HAUUTENILHOIO HEOIPaBAaHHOIO
YCIIOKHEHHUS, & TAKXKE MOBBILIEHUS PECYPCOEMKOCTH
MIPOEKTUPOBAHMS, HATYPHON pealn3allid WIH JKC-
IUTyaTalluy I0e3/1a.
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