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PO3POBKA Y3ATANBHEHOIO MIAXOAY

HO0A0 POPMYBAHHA KPHBHX

TA MOBEPXOHBL AIACHOrO NMPOCTOPY
HA OCHOBI I30TPONMHHKX
XAPAKTEPHLCTHK

Y po6omi sanpononosarno ysazanvrenuil nioxio w000 moodeniosans 06 €xmie mpusumipHozo OiticHozo
npoCMopy, AKULO 3a0ar0MbCs HYIbOBL XAPAKMEPUCTIUKU 8 YAGHOMY Npocmopi. B sxocmi isomponiux
xapaxmepucmux 0 MOOENOBANHA KPUBUX 3ACMOCOBYIOMbCS i30MpPOnHi 6I0PI3KU, MHOZOKYMHUKIL,
izomponna doexcuna Kpusoi, izomponiui kpusuna ma ckpym. /s eidobpacens odepiucanux o6 exmis
BUKOHYEMBCS BI00KPeMIeHHs OiliCHOT Ma Ysa6HOT UacmuniL, Nicis 4020 NPOBOOUMbC 00CIIONCEHH S

odeparcanux abcmpaxyii.

KmwouoBi cnesa: i3omponna Kkpuea, i30mponna Kpusuna, iI30mponHuil CKpym, i3omponua cimxka, Hy-

AHOBL XAPaAKMEPUCTNUKU.

1. Becryn

B 6aratbox poszisax reoMeTpii 4acTto 3BEPTAIOThCS 0
posIIIsiy ysIBHUX O0’€KTIiB, siki 3abe31euyoTh OLIbIly 3a-
rajibHiCTh Ta OJHOMAHITHICTH OIMCY NPHMKJIAAHOI 06J1acTi.
B 1ipomy BUIaKYy, SIK MPaBUJIO, 3aCTOCOBYIOTh KOMILJICKCHI
yrcsra. JIJIst po3mupeHHst OHITTS YSIBHUX 00 €KTiB MOKHA
CKOPUCTATUCH TIIEPKOMILTIEKCHUMU YrcJIaMu. BaxkauBy 1ij-
rpyIy ysSBHUX O0'€KTIB CKJIAAAIOTH 130TPOIHI, SIKi MAiOTh
B CBOIX €JeMEeHTaX XapaKTePUCTUKHU HYJIbOBOI JOBKUHMU.
3a3Buyuail, JAOCII/KEHHS, 9Ki NPOBOAMINCH y JAHOMY Ha-
MPSIMKY, CTOCYBAJINCD JIMIIE CTBOPEHHS KPUBUX Ta 1OBEP-
XOHb B YSIBHOMY IPOCTOPI KOMILJIEKCHUX 3MiHHUX. [[yke
MEPCIIEKTUBHUM € BUSIBJICHHS OCHOBHUX 3aKOHOMipHOCTEH
BIUIUBY i30TPOIHKUX XapaKTEPUCTUK Ha 1MOOYAOBY [IiICHUX
006’eKTiB, AKi 103B0JsIN O KepyBaTh abCTPaKIlisIMU Ha OCHOBI
HYJIbOBUX 0OMeReHb. [IJIsl TIPOBEIeHHsT TAKUX [TOCJi/KEeHb
HEOOXiIHO PO3POOUTH TIAXIJ OO0 MOAETIOBAHHSA KPUBUX
Ta MMOBEPXOHb /IIFICHOTO TTPOCTOPY 3aCTOCOBYIOUH i30TPOTTHI
XapaKTePUCTUKH.

2. Axania niTepaTypHuXx KaHUX
i nocTaHoBka nmpo6nemMu

Bizcranp mixk ToukaMu y TICEBIOEBKJIIOBOMY TPUBU-
MIipHOMY TIPOCTOPi MOsKe OYTH HOAATHUM YKCJIOM, YSIBHUM
yrrcioM abo JOPIBHIOBATH HYJIIO, X04Ya TOYKHM HE CIIiBIa-
natoTh [1]. Y nepuiomy BHUIIAAKY BiIpi3KM HA3WMBAIOTHCS
[POCTOPOTOAIOHUMH, Y IPYTOMY BUTIAJKY — YaCOMOAIGHIMH,
a y TperboMy — izorponHumu. lligmpocTip BeKTOpHOTO
MCEB/IOEBKJIIOBOTO TPOCTOPY HA3UBAETHCS i30TPOIMHUM,
SIKIIO BiH MOBHICTIO CKJAJAETHCS 3 130TPOIHUX BEKTOPIB.
MHoxuHa BCIX i30TPOIHUX BEKTOPIB ICEBIOEBKJIOBOTO
adinHOTO MPOCTOPY, IO BiKIAIeH] Bijl IOBiTBHOI (hikcoBaHOT
TOYKM, HA3MBAETLCS 130TPOIMHUM KOHYCOM abo CBITOBUM
koHycoM [2]. SIkmo posrasmatu isoTporHi KpuBi, abo 3a
tepminosorieio JIi [3], «MmiHiMaabHi KpuBi», TO 6y1eMo MaTh
KpuBi ainii, audepentian ayrn dx®+dy? +dz* (B npsimo-
JIHITHUX KOOPJMHATAX) SIKUX JAOPiBHIOE HYyJO. J[oBkuHA
AyTHU M0/116HOT i30TPOITHOT KPUBOI, BUXO/SIUU 3 BUSHAUYEHHSI,

JIOPIBHIOE HYJIIO. I30TPOIHI KPUBI MOKHA MPE/ICTABIATH 3a
JOTIOMOTOIO JIOBUIBHUX aHamiTnaHux GyHkmin f(¢) Ta ii
noxiguux [4]. B poborax npodecopa ITuanmaku C. D. Ta
foro yuHiB [5] PO3TISIIAETHCS MOIETIOBAHHS TIPOCTOPOBOT
i30TPOITHOI KPWBOI 32 JOMOMOTOIO TIJIOCKOI TapameTpuy-
HOI kpuBoi. [IpobiieMy MOTUKY Ta MOPIBHSHHS 130TPONHUX
kpuBux poarmagas E. Kapran [6].

ITpoBoanTHCS HaraTo JOCHIIKEHD BIaCTUBOCTEN 130TPOII-
HUX KPUBUX:

— JocTipKeH s AndepeHiialbHO-TeOMeTPUIHUX iHBa-

piaHTiB KPUBUX HYJIbOBOI /JoBkuHKM KapraHa y mpoctopi

MinkoBcbkoro [7];

— JIOCTIJUKEHHS MIiHIMaJbHUX KPUBUX, SIKi MOXKYTH

ctatn KpuBuMu bBepTpana B mpocTopi 31 cTaHAApPTHOIO

€BKJIIJIOBOIO MeTpUuKoio [8];

— JIOCJI/UKEHHS MIiHIMAJTbHUX DPAIliOHATBHUX KPUBUX,

sk pisnomanitts @ano [9];

— y poboti [10] onucyerbest aganraiiis TeOpeMu IIpo

MeTeJnKa, KIACHIHOI TeoOpeMN IJIaHIMeTpii, 10 i30TpoTII-

HOI IIJIOI[UHMU;

— MaTeMaTHYHi JI0CJIiKeHb CTOCOBHO i30TPOITHUX KPH-

Bux [11, 12].

OCHOBHI MOJIOXKEHHS 130TPOIHOI reomeTpii, sika OyJia
sacHoBaHa CTpyGeKKepoM 3HaXO[AThest B MoHorpadii [13].
Po3po6K0i0 HOBOTO KJacy IUJIOCKUX CITOK JJIs 1MOOYI0BU
JIUCKPETHUX MOBEPXOHb B i30TPOIMHOMY IIPOCTOPi, 10 3a-
JIOBOJIbHAIOTh €CTETMYHUM BUMOTaM B apXiTeKTypi 3aiima-
ek aropu crarti [14]. Oco6auBUM THIIOM TTOBEPXOHb
3 IOCTIHOIO CepeHbOI0 KPUBUHOIO, JOCITI/KECHHSIM BBE-
neHHsa xkoopaunat Yebumiesa, rinepchepudyHUM KPUBUM
y i30TpOIHOMY MpOCTOpi HpucssueHi poboru [135, 16].

B pob6orax [17, 18] aBTOpoM HaBOAATLCS NPUKJIAAN
3aCTOCYBaHHS BEKTOPHO-TIApaMeTPUYHUX KpuBux bes’e Ta
IPOOOBO-PAIiOHATBHUX KPUBUX [0 MOJETIOBAHHSI CITOK
Ta TOBEPXOHb.

[IpoBenenuii anamnia mokasas, 10 He iCHY€E y3arajbHe-
HUX MiAXO/IB 1OI0 MOJENIOBAHHS TEOMETPUYHUX 00’€EKTIB
JIICHOTO TIPOCTOPY HAa OCHOBI 3aCTOCYBAHHS i30TPOITHUX
XapakTepucTuk. ToMy BaKJIMBO BUBHAYUTHUCS, IKUM YHHOM
Oyne npoBoauTHCs TOOYA0BA TakuX 00 €KTIB.
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Memoro danoi pobomu € po3podKa y3arajJbHEHOTO Mij-
XOJy IO/I0 MOZIEJIIOBaHHSI KPUBUX Ta MOBEPXOHb AIHCHOTO
MIPOCTOPY TP 3aCTOCYBaHHI 130TPONHMUX XapaKTEePUCTUK.

3. PesynsTaTH moCnigKeHs WOA0
thopMoOyTBOpEHHA KPUBMX TA NMOBEPXOHLb
HA OCHOBi i30TPONMHUX XapaKTEPUCTHE

Posrusinemo anroputm GopmyBaHHst 00'€KTY AiHCHOTO
npoctopy (puc. 1).

[30TpoIHa XapaKTepHCTHKA, anreGpa 9HCeT 3 YABHHMH OJHHHITAME

= L
| ®opyysanns dyHkuii I = () aco I =T (1, V) |
= J L
BHzineHHs JificHOI 4acTHHH BHIIIeHHs YSBHOI TACTHHH
dynenii rge =Re(r(7)) ado dyermi Iy, =Im(r (7)) a6o
I're =Re(r(u,v)) Iy = Im(r(u,v))

J L < L

| IIoGyaoea 06 eKTy AiHCHOTO IIPOCTOPY |

J L

| JocmirxeHasa o6’ eKTv JIHCHOTO IPOCTOPY |

Puc. 1. AnropurM nofiyaosu of'esTy AificHOro npocTopy
Ha OCHOBi i30TPONHUX XapakTepUCTHE

B axocri nouarkosoi ymoBu Oyze BucTynatu oOpana
i30TpoIHA XapakTepucTuKa Ta ajarebpa yuces 3 yABHUMU
ONIMHUIAMH, $IKi OYyTh BIIUBATH Ha (HOPMYBaHHS (BYHK-
ii MozemoBanns ta Bubip npocropy. Ilicas ¢popmyBanms
bynakmii r=r(¢t) Ta r=r(u,0), BUKOHYETHCS BUIIJCHHS
OKpEMO JIifICHOI Ta OKpEMO YSIBHOI YaCTUHU 3MOJIEThOBAHOL
yHkuii: 1ge =Re(r(¢)), rm =Im(r(t)), rre=Re(r(u,0)),
tim = Im(r(w,0)). [Ticas Bigokpements GyaeMo Mati 06'€KTH
JICHOTO IIPOCTOPY, AOCTIZXKEHHSI SIKUX 1 IPOBOJUTHCS.

Ha ocnoBi anamidy mpenMeTHoi Tamysi MoxHa cdop-
MyBaTH OCHOBHi i30TPOITHI XapaKTEPUCTUKH, 1O OyAyTh
BIUIMBATH Ha MOJIETIOBAHHS 00'€KTiB:

— izomponui Gi0pisKu:

(e = x0)* + (Y1 — o) + (21— 20)* =0, (1)

1€ X,Y,Z — KOMILUIEKCHI a00 TillepKOMILJIEKCHI 3HAUEHHSI.
— 130mponHi MHOZOKYMHUKU:

(x1=x0)* + (Y1 —y0)* + (21— 20)* = 0;
............................................................................. ; )
(xn _xn—l)2 +(yn _yn—1)2 +(2n _Zn—l)2 =0; ( )
(x0 = 2,)*+ (Yo —Yn)* + (20— 2,)* =0,

Jle 77 — KiJIbKICTb CTOPiH MHOTOKYTHHUKA.
To6to Gyne BUKOHYBATHCh DiBHSIHHS:

n—1
N @it =2 P+ (Y1 =y +(2je1 = 2P+, — 20 )P+
=0

+ (yn_y0)2+(2n _ZO)2 =0.

— isomponna 006xcUNA TITOCKOI:

abo TIPOCTOPOBOI MapaMETPUYHOI KPUBOI:

x=x(t),
y=y(),
z=2(t),

ne x(t), y(t), z2(t) — KoMIuTeKcHi ab0 TIMEPKOMILIEKCHI (DYHK-
uii xgilicHoi 3mMiHHOI £. B 11bOMy BUIIaZIKy IOBUHHI BUKOHY-
BAaTHUCh PIBHAHHS:

x(0)?+y@)*=0 abo x(t)*+y(t)?+z(t)*=0. (3)

— 130mponHa Kpueura Kpueoi.

B xoskwiit Toumi nBivi mudepeHIiiioBaHoi MPoCTOPOBOi
KPUBOI, 1110 Ma€ JIOBLIbHY TapaMeTpU3alliio, iCHye KpUBUHA,
AKa OGUNCITIOETHCS 32 (HOPMYIIOI0:

2
¥ x” y/ y// P
y/ y” P ¥ x”

(X'Z +y'2 +Z’2)3/2

2 2
+ +

=~
Il

(4)

Jlns i3orponHocTi 3HayeHHs (4) OyaeMo npupiBHIOBA-
tn 0 BUpa3 y YMCENBHUKY:

2 2

’

x x ”

y/ y”

’ ”

_7/, y” z P

Z/ ZN

2
+ =0. (5)

x/ x”

g nnockoi kpuBoi piBHAHHS (4) CHPONIYETHC:

YOy O -y O3 (0)
O+ ()7

[l i30TpOIHOCTI KPUBUHU IJIOCKOI KPUBO1 OJIEPKUMO:

k(t)=

(6)

x'(O)y" () -y (O)x"(t)=0. (7

— i3omponnuil cxpym.
Tpuui audepeniiiioBana KpuBa y KOXHIH TOYIi Mae
BU3HAUEHMI CKPYT, SKI[0 KPMBUHA HE JOPIBHIOE HYJIO:

x oy oz
oy
_ oy )
* ¥« ¥y y” P
yl y// + ZI Z” + xl x”

Jlisg i30TpOIHOCTI CKpyTa HEo6XiaHO:

2 2 2
x/ x/’ y/ y/’ ZI Z”
’ ” + ’ ’” ’ ” ¢ 0 Ta
Yy oy Z oz x x
x/ y/ ZI
x/l y/’ Z” — 0 . (9)
x/l/ y//l ZI/I

— 130mponHi CimKU HA NAOWUHI MA Y NPOCMOPI.
[l 130TPONHUX CITOK JOBXKUHU KPUBUX y TPaHCBEp-
CaJIbHUX HaIpsIMax JOPiBHIOIOTH HYJIIO:

x(u=consty,0)’? +y(u=consty,0)’?=0;
x=x(1), _ 2 _ 2 _
x(u,v=consty )"+ y(u,v=consty ) “=0,
y=y(),
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6 x(u=consty,v)"? +y(u=consty,0)’? +z(u=consty,0)’2 =0;
a6o
x(u,v=consty )2 +y(u,v=consty )’>+z(u,v=const, )’ >=0.

PosrisiHeMo OolMH 3 METO[iB 1OOY/JI0OBU CITOK Ta I0-
BEPXOHb.

Hexait 3amana meska izoTpomHa riocka kpusa: r(t).
MogemoBaHis Oy/b-IKUX 130 TPOITHUX KPUBUX OYIEMO TIPO-
BOJIMTH 3a JIOTIOMOTOIO 3aBJAHHS JIMCHUX XapaKTePUCTUK
TOYOK Ta BU3HAYCHHS YSIBHUX: IjRe = Ijiy. JlIs moGynoBu
CITKM BUKOPHUCTAEMO 130TPOIHY KPUBY B SIKOCTI HaIIPAMHOI
KpuBOi. /[y 1bOTO MMiICTABUMO 3aMiCTh TapaMeTpy ¢ JesdKy
KOMILJICKCHY 3MiHHY.

Bynemo nasusamu xomngopmmoro 3aminoio, SKIIO 3a-
MICTb TTapaMeTpy ¢ MiJICTABUMO KOMILJIEKCHY 3MIHHY U + iv:
t=u+io.

Bynemo nasusamu xeasixkongopmmnoro 3aminoro, sIKIIo 3a-
MiCTh mapamMeTpy ¢ MifICTaBUMO KOMILIEKCHY 3MiHHY ku + iv
abo u + iko: t = ku + iv abo t = u + iko.

B pesysibrari Takux 3amin oepskuMo (yHKILIO: 1= r(u,0).
Axmo BigoxkpeMuTH AificHYy YacTHUHY BiJ YABHOI Ta
Bigo6pasuTH Ha IJONMUHI, TO OAEPKUMO ABi CITKHU:
rRe(4,0) =Re(r(u,0)) ta 1, (4,0) =Im(r(x,v)), HaTpAMHUMEU
KPUBUMHU B sIKUX GyAyTh BiAMOBIAHO [AilicHa Ta ysBHa Jac-
TUHU 130TPOIHOI KpHUBOI. BiacTuBOCTI ojep:KaHUX CITOK
OyyTh 3aJ1e5KaTh Bijl c11oco0y noOyI0BU HATIPAMHOI KPUBOT
Ta 3aMiHM I1apameTpy.

[ToBepXHIO B KOMILJIEKCHOMY MPOCTOpi OyneMo BU3HA-
YaTh KiHEMATUYHUM CIOCOGOM 3a JOTIOMOTOIO PYXY Ofi-
Hi€I0 130TPONHOI KpuBOi (TBIpHOI) 3a IHIIMMU 3aJTAHUMU
i30TPOMHUMHU KPUBUMHU (HAMPSIMHUMHU). 3a TOMOMOTOTO
BUJIJIEHHSI OKPEMO AificHOI Ta ysaBHOI 4yacTHHHM OyneMo
MaT# /IBi TOBEPXHI /71 TOCJITI/IPKeHHS:

¥re(,0) = Re(x(1,0)),  yre(u,0) =Re(y(u,0)),
Zge(4,0) =Re(z(u,0));
X (1,0) = Im(x(1,0)),  Yim (u,0) = Im(y(u,0)),
zim (u,0) =Im(z(u,0)).

[Ipu 3actrocyBanni Mertomy BeiiepmTpacca, moBepxHIO
OyeMo OyyBaTH Ha OCHOBI HAIIPSIMHOI i30TPOINHOI KPUBOI Ta
koH(popMHOI (¢ =u+0i) abo kBasikoHbOpMHOI (¢ = ku + iv
abo t = u + ikv) 3aMiHM TapaMeTpy:

¥re(4,0) = Re(x(1)),  yre(u,0) =Re(y(?)),
zre(u,0)=Re(z());
P (u,0) =Im(x(2)), Y (u,0) = Im(y(2)),
zim (u,0) = Im(2(¢)),

ne x=x(t), y=y(t), z=2z(t) — TpocTOPOBA NapaMeTPUIHA
i30TpoOIIHA KpHUBa.

[Ipu koudopmuiii Ta KBazikondopmHiil 3amini mapa-
MeTpy BU/IJIEHHS MilCHOI Ta YSIBHOI YaCTWHU J/I03BOJISIE
o/lepKyBaTH MiHIMaJIbHI Ta TPUEHAH] MiHIMAJIbHI TTOBEPXHI
y AificHoMy mpocTopi. k1o B piBHSHHI MOBEpPXHI BHpa3n
x=x(t), y=y(t), z=2z(t) BU3HAUAIOTH IJIOCKY i30TPOTHY
KPUBY, TO/li OyIeMO MaTh OPTOrOHAJIbHY CITKY Ha ILIOIIUHI.

4. BucHoBKM

Amamiz jiTeparypHUX JKepes 1oKasas, M0 [OCHTiKeHb
reOMEeTPUYHOrO MOJAETIOBAHHSA AIRCHIX 00’€KTiB Ha OCHOBI

130TPOITHUX XapaKTePUCTUK 0OMaJIb Ta He iCHy€E
y3araJjbHeHOro MiIX0y 110,10 GOPMOYTBOPEH-
Hs Takux 00’ektiB. Tomy HeoOXiaHO BUALITH
Taki MOCTI/KEHHS B OKpeMWUI HAINpPSIMOK Ta
hopmastizyBaTu OCHOBHI MPUHIUAIY TOGYIOBH.
AHasnizyooun crocobu reoMeTpuyHoi moOy/0BY KPUBUX Ta
MOBEPXOHb OyJI0 3aMPOINOHOBAHO BUAIIUTH B sIKOCTI Oa-
30BUX HACTYIHI 130TPOIHI XapaKTEePUCTUKU: i30TPONHUIL
Bi/IPi30K, 130TPOIHUII MHOTOKYTHMK, i30TpOIHA JIOBKHHA
KPUBOI, 130TPOITHA KPUBUHA, 130TPONHUI cKpyT. lanuil migaxiz
JI03BOJISIE TIPOBOAUTHU JOCIKEHHS 3 00’ €KTaMu, sIKi mo0y-
JIOBaHi Ha OCHOBi ySIBHUX €JIEeMEHTIiB, Bi3yasi3yBaTu KpUBi
Ta TIOBEPXHi y AICHOMY IIPOCTOPi. 3aCTOCYBaHHS i30TPOI-
HUX XapaKTEPUCTUK Ja€ MOXKJIUBICTD KepyBaTn (QyHKIISIMU
KOH(MOPMHUX BiZI06GpasKeHb B IHTEPAKTUBHOMY PEKHUMI MPH
cTBOpeHHi rpadiunoro inTepdeiicy kopuctysava. [Toganbiri
JIOCJII/KEHHST TIOB’s13aHi 3 PO3MIMPEHHSM 1[BOTO TiAX0My Ha
opmoyTBOpeHHs areGpaiuHuX (HpaKTasiB, MOIETIOBAHHSIM
reOMEeTPUYHNX [TOBEPXOHb Ha OCHOBI TEOpil 3rMHAHHA.
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PA3PABOTHKA OBOELUEHHOr0 NOAX0AA K POPMHPOBAHHH
KPHBBIX H MOBEPXHOCTEH JEACTBHTEMNLHOTO MPOCTPAHCTBA
HA OCHOBE M30TPONHBIX XAPAKTEPHCTHK

B pabGore mnpeasioxen 0600MIEHHDIN MOAXOA K MOAEIUPOBA-
HUIO 00BEKTOB TPEXMEPHOTO e CTBUTENLHOTO IPOCTPAHCTBA, €CIU
3aIAI0TCSI HYJIEBbIE XaPaKTEPUCTUKU B MHUMOM IIPOCTPAHCTBE.

Anmupxaadhpex
Moxammap Paxan
A6en Anuabu

B kauecTBe M30TPOIHBIX XapaKTEPUCTUK JIJIS MOJEJUPOBAHUSA
KPUBBIX IIPUMEHSIOTCS HU30TPOIHBIE OTPE3KU, MHOTOYTOJbHUKHU,
M30TPOIIHAS JUINHA KPUBOH, U30TPOIIHbIE KPUBU3HA U KPYUCHUE.
[l 0TOOpasKeHMst MOTYIEHHBIX OOBEKTOB BBIIOJHSAETCS BbIIETIE-
HUE JIeHCTBUTENbHOI M MHHUMOII 4acTH, 1OCJEe Y4ero IPOBOAUTCS
UCCIIEIOBAHUE TIOJMYYEHHBIX aOCTPaKIuii.
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YHCNEHHOE MCCNEAOBAHHME
YCTOHYMBOCTH B CHCTEMAX

NOTKU-BONLTEPPA C BO3MYLWEHHOH!
NMPABOH YACTHIO

C nomowp1o YUCiIenH020 IKCNEPUMEHMA UCCLe008AHbL OCHOBHBLE P PeKMbL 603MYUEHUSL NPABOLL YaAC-
Mu YpasHeHuil, Xapaxmepusyrouue mooeb coCyuecmeo8anst 08Yx 6u008 npu ciadbix nepuooudecKux
BHEUHUX B030€UCMBUSAX HA YUCIEHHOCTb U CKOPOCMb UX pasmHuoxcenus. Mcciedosana ycmouuusocmo
YUCTIEHHBIX PeUeHUll NPU YACTNOMAX 8030€UCMEUsl, OIUSKUX K UACTNOME UUKLA HeGOSMYULEHHOU aBmo-

HOMHOLL CUCMEMbL.

Kmeouesste cnosa: vodenv Jlomxu-Bonvmeppa, npobiemovl ycmouuugocmu, pazosoe npocmpancmaeo.

1. Beepenue

B pa6GoTe paccMoTpeHa MaTeMaTHyecKasd MOJEIb CO-
BMECTHOTO CYIECTBOBAHUS IBYX OUOJIOTYECKIX BUIOB (110~
MYJISITIAIT) THIIA «XUITHUK — JKEPTBa», HazbiBaeMasi MOJIEJIIO
Boabreppa-Jlotkn. dta u Gosiee CAOKHBIE MOAETN ObLIN
paspaboranbl B Hadaje XX BeKa HTaJbIHCKUM MaTeMa-
tukom B. Boubreppa, riybokue HccIeaoBaHUSA KOTOPOTO
B 00J1aCTH HKOJOINYECKUX TIPOGJIeM 3aI0KUIN (DYyHIAMEHT
MaTeMaTHYeCKOH TeOPUU GHOJOTHYECKUX COOOIIECTB — Tak
Ha3blBaeMON MareMaTudeckoil axosnorun [1].

3a 9To BpeMsI MOSIBIUIIOCH HECKOJIBKO 3HAUNTENBHO Hosiee
JeTaJIbHBIX MOJIENIEH 9KOCKCTEM U OHOIEHO30B 3HAYNTE/b-
HO Gosibiueii pasmeproctu. Ho, kak BuaHO u3 paboT 110
JIMHAMHUKE CUCTEM 3a IMOCJe/IHIE JIBA JECSITUIETHS, HOBBIE,
4acTO HeOoXuAaHHbIe, d(D(MEKTHI MPOSBISIOTCS U B TaKWX,
CPaBHUTEJBHO TPOCTHIX MOJENSAX Kak ypaBHeHus: JIOTKU-
Boasreppa. [lomnmo akosiornu, pe3yibraTbl KOHKYPEHTHOTO
B3auMOJIeHCTBUSA CyObEKTOB B OrPaHUYEHHON 00 1acTH UMe-
0T OYEBHU/IHOE ITPUMEHEHIE B MAKPOOIKOHOMHUKE, TICHXOJIOTUN
¥ B UCCJIE/IOBAHUM OTiepalinii, Hampumep, B Teopun audde-
peHIuanbubiX Urp. HacTosiiee nccienoBatie moKa3bIBaeT,
YTO HEYCTOMYMBAS, 4YaCTO — Xa0TUYeCKask IMHAMUKA CUCTEM

SABJIAETCA CHUTyallMelr oOUIEero IOJoKEeHus, a He PeIKUM
SABJICHUEM KaK CYMTAJIOCh paxee.

2. NMocTanoBka npob6nemMser

B nacrosieil pabote cogep;KuTCs UCCAe0BaHNe MeXa-
HU3MOB Pa3BUTH HEYCTONIMBOCTH B MOJIETTN COCYIIIECTBOBA-
HUS JIBYX JIOCTATOUHO MHOTOYUCJIEHHBIX BUIOB B 3AMKHYTOM
apeajie M pe3yJbTaThl WX UYHMCJIEHHOTO aHAJIN3a.

OO6BEKTOM HCCIEIOBAHNS IBJISETCS TPOIECC TMHAMUKN
COCYTIIECTBOBAHUST BUJ/IOB <«)KEPTB» U «XUIHUKOB» B Ccpefie
X OOWTAHUS TIPU TMEPUOANICCKOM BHEITHEM BO3CHCTBUN;
npeaMeToM ucciaefoBaHusl — Mojenu Jlotku-Boabsreppa
C BO3MYIIEHHON IPaBOil YacCThIO.

Ienv pabomovr — NPOBEAEHNE YUCTEHHBIX OKCIIEPUMEHTOB
NI VICCJIeZIOBAHUSI YCTOWUMBOCTU TEPHOJUUECKUX IPO-
11eCCOB B 9BOJIONMOHHBIX MOJIETISX.

3. Axanu3 MUTEPATYPHBIX HAHHBIX

IddexTpr HEYCTOWYNBOCTH JBUKEHUI B JIeTEPMUHU-
POBAaHHBIX HEJIMHEHHBIX CHUCTEeMax, ellle COBCEM HeaB-
HO He IIPUBJIEKaBIINe MHTepeca B paMKaX TPaJUIIMOHHBIX
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