Tasgd TPaeKTODHA CHCTeME (3) ¢ KBafApATAYHEIMU UPABHIMU daCTAMH
Bemykaa. Ecaum B cuereMe cymecTBYIOT ABa IpeNeNbHHX IUKIA, TO
OHM 100 PACIIONOKEHH ORMH BHYTPH APYTOTO M COHAIPABJIEHH, JH-
60 pacmoxoskeHH OfHH BHE APYTOT0 M HMEIOT IIPOTUBOIOMOKEY 0 OPUeH-
tanuo. Ecaum umcio mpefedbHEIX QUKIOB PaBHO TpPeM, TO OHM Ju00
BJIOMKEHH OFHH B [PYTOH M COHAIPABIEHH, JU00 ABA IMKIA BAOMEHE!
U cOHampaBJIeHK, a TPeTWH JeKUT BHE M MMeeT NPOTHBOIMOJOMKHYIO
OpHEHTAIHIO.

Cucrema (3) ¢ KBampaTHYHEIME OpaBHME YaCTAMHA He MOKeT 006Ia-
faTh TpeMs IpeflelIbHKIMA ITUKIAMHE, JIeKAIUME BPO3b, OAH BHE py-
TOr0, WM JBYMA HUKJIAMH, JISKAMUMH OMH BHE APYTOr0 BHYTPHU
TpeThero. ‘

AHajnorW4YHNE YTBeP/ReHNA CIPABENJIABH H B TOM Cilydae, ecld
9HCI0 Mpeje bHBX [UKA0B 60JbIe 3.

TOIIOJIOTUYECKUE METOABI B BMOJIOTNN
C. H. Maaneun

B nmacrosmeii craTbe pedus MO#eT 0 HPUMEHeHUN B GHOJIOrMM Teopun
raractpod. Tepmun «reopua Karactpod» INpernoskeH GpaHIy3CKHM
tomonoroM Tomom [Thom, 1975] gas oboamavemmsa mmporoit mpo-
TpaMMB MaTeMaTUIeCKOTO OIMMCAHUA ABJCHHIA, CBA3AHHHKX ¢ PE3KAMU
CKaYKaMH M KaveCTBeHHHM H3MEHEHHeM KapTHHH MCCIeLyeMOTo mpo-
necca. ToM 3al0)KUI OCHOBEI 00INell TeOpHMH YCTOHYMBOCTH, IpUMe-
HUMO# K MaTeMaTHYeCKHM MOJeJAM paslmuHHX THios. B cymuoctn,
aTa ofmad TeOpHA CoBIafaer ¢ KiaccuuecKodl Teopueir Gudyprarmit
AUHAMAYeCKUX CHCTeM, Pa3BHTOi B mcciaegoBamMax A. M. Jlamymo-
Ba, Ilyanrape u A. A. Annpornosa. ToM coequaun ¢ Teopueit Gudyp-
Ranuit ufem YUTHU 06 0COGEHHOCTAX TIagKHUX 0TObpaskeH i, 910 mpu-
'BeJI0, ¢ OAHOM CTOPOHH, K CYIIECTBEHHOMY MAaTeMaTHYeCKOMY IIpo-
[BU3KEHUIO, a C APYTOo# — K CHCTeMaTH9eCKOMY IPAMEeHeHHUIO PAa3BUTOM
TEOpUM B APYTHX HayKaX, B YaCTHOCTH, B Gmoiaormm. Criemyer moj-
YepRHEYTH, UT0 MeTOAH ToMa, pa3BuBad, Kas3aaock G, TpaJuLiHOHHEIE
pasfesibl MaTeMaTUKH, Bpoxe AH(QPepeHIMalbHOTO UCIUCACHAA U YC-
ToHYMBOCTH OGHIKHOBEHHHX AM(PepeHNUANbHHX YDPABHEHU, comep-
/KAT MHOTO HOBeliIe#l MaTeMaTHURM (TONIONOTHA, aarebpaudeckad reo-
Merpua, obmad TeopHA AUHAMHIeCKHAX chcteM H T. m.). Ioaromy,
XO0TS MHOTHe ABIeHNA, IPENCKA3EBaeMbie TeopHedl KatacTpod, Momk-
HO OGHADYMKUTH HEIOCPeNCTBEHHO (HAmpuMep, KAYCTHKYM BHIHEI He-
BOODY/KeHHHM Ila3oM), 00hACHEHHe WX BHIXOTHUT [ANeKO 32 PAMKM,
cKasKkeM, OGHYHOT0 YHEBEPCHTETCKOIO Kypca MaTeMaTHKH.
Hexroropwie apropn [Ymaamaryopr, 1979] cumraior, aro reopus
KaTacTpod TMpHM3BaHa KaYeCTBEHHO ONMUCHBATh ABAeHHA. PasyMeercs,
MaTeMATHIECKHUH MeTo[ MOJKeH IperKie BCero OTparkaTh KAaUeCTBeH-
Hylo cTopoRy. JacTo ke KOAWYECTBEHHBIE METOAH HCIONB3YIOTCA
AMEHHO IJAfA TOTO, 9T06Hl JaTh IO CYMECTBY OTBET YUCTO KAUeCTBEHHO-
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ro xapakTepa, HanmpEMep, o0pymHTCA J¥ MOCT HIW yOageT IE Ha
JeMiI0 BpAMAMuIACA BOKPYT Hee cuyTHUK. [locie noABIeHNA KHATH
«Teopma xaracrpod» [Ilocron, Crioapr, 1980] Mudy o umcro ragecr-
BeHHOM XapaKTepe TeOpHM KaracTpod upumen Koxen. Dusurm, oc-
HOBHIBafiCh HA «(PH3MIECKOM HOHWMAHWU ABIEHHI», NpPHMEHANH, pa-
3yMeeTcs, HeOCOBHAHHO, TO, UYTO MH HAa3HBaeM dIeMeHTapHOH Teopueil
ratactpod. Tak, mampumep, JI. JI. Jlaggay aupuopu BBeX B Teopmio
dasormx nepexonoB cOOpry Yurau (0 Heil pedb MOHMeT HUE) U OTY-
4pn B pesyibTaTe YIOBIETBOPUTENbHYI MOJedh GazoBEIX Mepexofos
BTOpOrO pofia. Ho TONbKO Co3HaTeNbHOe MpUMEHEHMe METONa TeopHH
KaracTpod I03BOJNAET HOCTABMTDH UCCIENOBAHNAE PA3DHBOB B CHCTEMAaX,
ONMMCHIBAEMBIX TAANRUME QYHKIUAME, Ha HPOIHYI METONOJOTHYE-
CKYI0 OCHOBY.

Ciaegyer cKasaTbh eme HECKOJbKO CJIOB O CaMOM MCIOJb30BAHHU
reopuu Katactpod. Tom [Thom, 1976] pasauvaer nBa moxxoma K mpuk-
JapHol (37eMenTapHO#) Teopuu Karacrpod. Ilepuit — 310 Tak Hash-
BaeMull ¢uaMTIeCKui OYTh, OCHOBHIBAIOMMACA Ha HAIMeM OTHOCHTeJb-
HO HAaje;KHOM BHAHWM YUDABAAIINX 3aKOHOB M3ydaeMOH CHUCTEMHI.
Teopua raracTpod AaeT HOBEIA B3TJIAN M aJbTePHATABHHLA GopManaM
B TpagHIMOHHHIX pasfiellaXx MaTeMaTHKH U I03BOJAET IONB30BAThCH
roToBEIM MaTeMaTmieckuM ammapaTom. DaxTuueckw, ameck ee posb Ta
e, UTO M TPAJUIMOHHAA DOJIb MAaTeMATHKH B TOUHHX HayKaX.

Bropoit mofxof — «MeTapuawIeCKAH nyTh». B IpOTHBOIOX0KHOCTD
IpepbITyIeMy OH HOCAT YMO3PUTEAbHO-CIIeRYIATHBHEIR xapakTep. On
0GBUHO OTPAaHUYUBAETCA CONUANBbHO-OMONOTMYECKMMH HayKamm [cum.
Zeeman, 1974a, 1975, 1977; Cooke, Zeeman, 1976; Yepmameruii,
1979]. B cBoeit umcroil dopMe OH HOCTYIHpPYeT IPUMEHAMOCThH He-
KOTOPOIi 3JIeMeHTapHO’ Katactpodsl (06uuno GepercA mpocTeiiman —
cGopKa YWTHH) M aHAJAH3APYeT CATYanumo B 31ax TepMutax. Honeuno,
TaKoe MOCTYJAHPOBaHUe He ABNAeTCA 6eCIIOIBEHHEIM, XOTA 6I0 OCHOBA-
TeNIbHOCTH MOBOJABHO 3HAUHTEJABHO MEHAETCA OT CJIydad K CIydalo.

[luporoe pasBUTHE BTOPOrO IOAXOMA, ocobenno B paborax 3m-
MmaHa [Zeeman, 1977], BH3Balo He BCeria CIpPaBeJIUBYI0 KPUTHKY
[Sussmann, Zahler, 1978]. I'1aBHHI HETOCTATOK COCTOMT B TOM, 4TO
TeopuA KaTacTpod mpUMEHAETCA K HEKOTOpO# §YHKIUM, caMo Cylle-
¢TBOBaHMe KOTOpPOil JOBOJIBHO coMuuTenbHo. OfHaKO, Ha HAII B3TJIAT,
eCcaM BHBONH TEOPHH KaTacTpod MOKHO HIDOBEPHTh Ha IPAKTHKe,
To Bospaenue 3ycmaia— llasepa B aroM ciydae ciepyer orhect:
(cm. TakKe CAHTHKPUTAKY» T'yrenxatimepa [Guckenheimer, 1978)).

O6mas nporpaMma ToMa cosgaHus Teopuy KaTacTpod 3aKiiodaer-
¢ B IOCTPOEHMH CTPYKTYDHO YCTOMYMBHX 3BOMIONHOHMDYIONHUX BO
BpeMeHH BHAMIYECKUX CHCTEM, MePeXOfAIUX OiHA B PYTYIO [Thom,
1969, 1975a, 1975b, 1977]. Ot mepexonH HasBauH ToMoM RaTacTpo-
$amm, a WX IDCHE[OBATENbHOCTH BO BPEMEHM — Mopdonorueir mpo-
mecca. DTOT YHHBEDCANBHLIA A3HK HpHUrofeH, mo Mmernio ToMa,
IIA ONWCaHHUS ' dMOpHOTeHe3a, JIMHTBHCTUKH, HPONECCA MEHIILIeHMS
u 1. 1. OfHaKO PasBUTHE dTOH NPOrPAMME BCTPETHIO PSR UPHHIH-
OMAJBHHX TPYHHOCTE# MaTeMaTHYeCKOro XapakTepa, CBA3aHHELIX
¢ OTKDHITHEM CTPAHHBIX ATTPAKTOPOB, T. €. ATTPAKTOPOB CYIIECTBEHHO
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XaoTA4ecKoil npmEposs. TeM He MeHee NNIA IMUPOKOr0 KIacca AHHAMH-
YeCKHX CHCTEM — TPAJUEeHTHOMONOOHEX [WHAMUYECKHX CHCTeM —
uporpamMma ToMa oCyIecTBAMAa M COOTBETCTBYIOMIAA TEOPHUA, HA3BAH-
HaA bAeMeHTApHOU Teopuell KaTacTpod, MOMHOCTBIO HOCTPOeHa (IpH
He6OJBINONR pPa3MEePHOCTH IPOCTPAHCTBA YIPABIAMIAX TapaMeTpoB).
K ee onucanmio MH ¥ mepeiigem.

Ha meroropom muorooGpasmu (oGeuHO BTO n—mepHoe eBKIHI0BO
mpocrpancTBo [R") paccMaTpuBaeTca gUHAMUYECKas CUCTeMa, T. e.
cacTeMa OOHKHOBEHHBIX TU(PepeHNHANbHEX YpaBHeHUE NepBOTo HO-
pPAKA, paspelleHHAA OTHOCHUTEJBHO IIPOH3BOTHEBIX

T = f(x,¢).

3mecs = (24, . ., z) =R™ ¢c=(¢y,...,¢)=R uf—rnan-
Kad (1. e. 6ecroneuno gaddepennupyeman) ynxnuda. Beemem rakxe
obozuauenue f, (r) = f (x, ¢). llpegmomnaraercda, 4T0o TOYKH paBHOBE-
CHfA CHUCTeMH COBIAJAI0T ¢ KPHATHSECKUMH TOUKAMH QYHKIHH f,, T. e.
TOYKAMHU Iy, B KOTOPHIX

of, .
7)—x—i(xo)"'—‘0, l=1,...,n.

[lpu usMeneHNM mapameTpa ¢ MEHAETCHA Kak caMa cucrema & = f, (),
TaK U ee WMHTerpallbHble KpUBHE, obpasyromue PasoBHil mopTper cH-
cTeMsl B (pasoBoM HpOCTpaHCTBe R™ Ecnu npu msMeHeHUH ¢ OT ¢
o0 ¢, $a30BBIl IOpPTpeT HAIEH CUCTEMH KAYECTBEHHO He MeHAeTCS
(tr. e. maiimerca mudpdeomopdusm R™ — R™, npeobpasyromuit omuu
opTpeT B APYTOM), TO TOUKH ¢; U ¢y 11€Iec000pasHo 00'beAMHATE B O~
HY 06aacTh. TeM camnM 06J1acTh M3BMeHEeHHA IapaMeTpoB B IPOCTPaH-
crBe R™ oxaskerca paaburoit Ha oOnacTm, HaspBaeMHe (asaMu.
B mpocreiimeM ciayvae HMX HECKOJIBKO M OHW pPa3meNsioTcd THUHep-
oBepxHOCTAMU. ME ommcanu To, 9TO HashBaercA CHPypKanuoHHON
ArarpamMMmoii.

Hax yxe roBopmmock BhINie, ME OTPAHUYAMCA PaCCMOTPEHHEM
IpafHeHTHHX TUHAMAYECKUX CHCTEM, T. €. CHCTEM BHIA

= —grad V (2, ¢).

3mech rpaguenT Gepercd mo £. 3HaK MEUHYC YKa3HBaeT Ha TO, YTO ABHA-
ykeHMe B ($as30BOM IIPOCTPAHCTBE MPOMCXOTUT K MHUHEUMYMY. Mu1 Gynem
TpegnoRaraTh, 410 3TO ABUKeHWe OHICTpoe IO CpaBHEHWIO C W3-
MeHeHHeM IapaMerpa. B CHIY 5TOT0 IpemoNo;KkeHHA IIpolece A0-
CTIDKEHUA CUCTeMO#l paBHOBeCHs IPH H3MeHeHWH ¢ IIPOTEKAaeT MTHO-
BeHHO. [loaTOMY MOMKHO CUMTATH, UTO IpH MEHAIOIEMCA IapameTpe ¢
CHCTeMa BCETa HAXOOUTCA B COCTOAHHN PaBHOBECHS, COOTBETCTBYIO-
meM TouKe MuauMyMma ¢yaruum V.. O6cyskneHde MepapXHWHU Ipeqmo-
JoeHWA B TeOpHHM KaTacTpod MMeeTcd B CTATHE 3mwaHa [Zeeman,
1974b].

Paccmorpum Tenepp 6mdypranyoOHHYIO AHATPAMMY Hamei?l IUHA-
Mugeckoit cucreMsr. Ham Ramjoil ee ¢asoit yncno KPpUTHIECKAX TOUEK
Oyurunit V, (x) nocroauno. Ilpu cmene ¢as, 1. e. meprxofe 13 OTHOR
($asel B COCEJHION, KPHTHUYECKHe TOUKYM HMCUY3AI0T MIH MOABIAIOTCA,
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opudeM, KAk IIPaBWiIO, IapaMu. 9TO0 SHAYHT, UTO MHOMKECTBO Iapa-
MeTPOB, IIPN KOTOPHX CJIHBaeTca (ojee ABYX KPHUTHUECKHX TOUeK,
HMeeT MeHBIIYI0 PasMepHOCTh, UeM MHOMKECTBO IIapaMeTpoB, IPU KO-
TOPHIX CIMBAIOTCS POBHO fiBeé KPHTHYeCKHMe Toukm. MuosxectBo K
TeX IlapaMeTpOB, IIpH KOTOPH X IPOMCXOAAT cMeHa (as, Ha3HBaeTCH
MHO}KecTBOM Karactpod. B mpmHImme ero HeTpyAHO OMHCATh: OHO
COCTONT M3 TAKUX TOUeK ¢ & R”, 4To B HeKOTOPO# Toure z AV /ox;=
= 0 mpu Bcex i = 1,. .., nu det (8*°V /0z;0x;) = 0. Homeuno, na
IpaKTHKe BHUHCACHWE MHOMecTBa K MOMKerT OGHITH OCTATOYHO CIOK-
HEIM.

M=uosiectBo RatacTpod K urpaer Goxblmoe 3HadeHHe B TOM CIY-
4ae, KOT/Ia CHCTeMa 0CTAeTCA B COCTOAHWUE PaBHOBECHHA, COOTBETCTBYIO-
IIeM JaHHOMY JOKAaJZbHOMY MUHHMYMY OyHEmHU V g0 Tex Iop, IOKa
3TOT MEHHOMYM He WCUE3HEeT, X TOT7Ia CHCTeMa CKAYKOM mepeilieT B Apy-
TOe COCTOAHME PABHOBECHA, COOTBETCTBYIONIEE NPYTOMY JOKAIBHOMY
MuHEMYMY (puc. 1). B HeKoTODHX cAy4aAX cucTeMa NMOTUMHAETCA TaK
HasEBaeMoMy mpaBmiry MaKcBeama, Korga oHa Bcerfa HaXOJI UTCH
B IO0JI0;KEHIY PABHOBECHH, O0TBEYAIeM HAaHMEHbIIeMY U3 JOKATBHEX
MuHEMYMOB. Torfla mosesHo BBeJleHEE YIapHON BOJHE — MHOKECTBA
S, cocToAmero w3 TeX NapaMerpoB ¢, IJIA KOTOPHX ¢yrrmma V, mMeer
ABa (mau OoJiee) ONMHAKOBHIX MMHMMyMa. HaKoMy MMeHHO HpaBHIY
HONYAHAETCA CHCTEMa — BONPOC e¢ IHPHPOAL, KOTODHI JOJKEH pe-
IMaThCH BKCIEPUMEHTANIBHO M TOJBKO IOCIe TOTO MOeT NOCTY-
JAUPOBATHCA B MOJEJN M3ydaeMOro SABIICHUA,

Hrak, naydyenve JUHAMHYECKHX CHCTEM YKa3aHHOTO THIA CBeJeHO
K Kilaccupuranmm ceMeiicts raagrmx Qymkmmit V: R™ x R™— R.
CemeiicTBa ML GymeM KIaccHQUIIPOBATH C TOYHOCTHIO 0 CAeAyiOmen
sKBUBadentHocTu. HaszoBeM r-mapamerpuueckme cemeiicrea V u W
akBuBaseHTHEME (V ~ W), ecnm cymecrByior 1) mudpdeomopdhusm
o: R"—> R", 2) raagkoe orobpasemme f: R™ x R" — R", raxoe,
910 npH KaykAoM ¢ = R orobpaskenme f, apnsgerca mudpdeomopdus-
MoM, 3) raamroe oroGpaskenne f: R™ — R, raxme, uro

Wiz, ¢y =V (f. (x), a (2) + P (c).

CemeHcTBO V HaseBaeTca CTPYKTYPHO YCTORYMBEIM,ecad [ M000r0
Manoro BoaMymenus W ummeer Mecro V~ V -+ W. Teopema Toma
[Thom, 1975; Bperep, Jlaumep, 1977; Golubitsky, 19%8; Ilocrox,
Crioapr, 1980] yreepmaer, uto npu r < 4 B TUINYHOM Caydae ceMeii-
¢TBO V CTPYKTYpHO YCTOHYMBO M HKBHBAIEHTHO OTHOMY H3 clleflyIo-
[mero CIHUCKAa:

Cruagra 2+ cx

COopra YurHm + (2% + c12? |- ep)

JlacToYKME XBOCT 25 2% 4 cy2® 4 cgx

dninnTrYecKaa OMGUIHKa 22z, — 25+ 12} +- caty - cazy
TunepGonmueckas OMOMIAKA — Tixy -+ &3 | €122 - ca%y + Camy

Ba6ouka + (28 4 2t + cpa® + eax? + cyx)
Hapagonnueckas oMGUINKa + (222, 4 25 + erxd + 0l + aamy +aum).
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K stEM ocHOoBHEM QYHEIMAM ciaefyeT A00AaBUTH B HEOOXOIHMOM KOJIH-
uecTBe WIEHH BHAA —+-2°. 3aMerTwM, uTO Takoe No0aBleHme He WM3Me-
HAeT MHOmecTBa Karactpo® K. Hiaccmpmramua ceMeHCTB riagrUX
$ysrmmit mposefena u Ranbime [Apmoisg, 1968].

PacemoTpuMm B KadeeTBe UpHMepa IPOCTEHIIYIO HETPHBHANBLHYIO
sleMeHTapHyl0 KaTactpody — cbopry Yuram V (z, ¢, ¢3) =
= z* + ¢,2? + cex. MHOKECTBO KPUTHYECKMX TOYEK ONpeaeNAeTcs
ypaBHenneM Vi (z, ¢, ¢5) = 0, T. e, 42® 4 2¢,2* + ¢=0. Caunnue
ABYX KPHTHUYECKHX TOYeK IIPOMCXONAT IpPH Vi (z, ¢1, c2) = 0, T. €.
npu 1222 + 2¢,= 0. IIpoekmua sToro MHOKECTBA Ha ILIOCKOCTh mapa-
MeTpoB MACT MHOKECTBO RaTaCTpod) K. Ero YpaBHEHN® —— IMOAYKY-
6maeckan mapaboaa 8c¢i + 27 ¢ = 0.

Nmenno sta Karactpoda ¥ npumenserca B GOMBIMMHCTBE MPUIOKE-
Huit k 6moaorun [Zeeman, 1977; Deakin, 1980; ITocton, Crioapr, 1980].
He BraBasace B mogpo6rocTH Teopun 3UMaHa MEePBUIHHIX ¥ BTOPUUHBIX
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BoXH B Guomornn [Zeeman, 1974al, ormeruM mexamymo B ee oCHOBe
MaTeMarudecKyo mofenb (puc. 3). Hak BumHO,— 3TO0 B TOUHOCTH Ka-
racrpoda c6opru. OcHOBEIBagCcH Ha 9TOH Teopmu, 3umaH BMecte ¢ Hy-
KOM IIPeJIOKIIN TeOPHIO TaCT pYIALMN Y 3eMHOBOTHEIX U ITHI] [Cooke
Zeeman, 1976].

Cemeticrpa raagkux QyHKnuil ecrecTBeRHO MOABIAOTCA MPU Hepe-
XOJie OT TeHOTHHA K (eHoTHnY U OoT eHOTHIA K IPUCHOCOGHeHHOCTH
[Waddington, 1974]. Bce mommTK: npuUMeHEHMA TeOPHH KatacTpod
K SMOpHONOTHY, B YACTHOCTH, K onAcanuio nuddepeHNUPOBKA KICTOK
BO BpeMsa >MOpHOTeHe3a, OCHOBHBaoTCA Ha caemyomei naee [Thom,
1969; Woodcock, 1974; Zeeman, 1975]. Knerra pacemarpusaercs kar
BMECTHJININE PAsHLIX XAMAUYECKHUX BEIeCTB, MEKIY KOTODHMHE IPOMC-
XOMAT peariuy, OIHCHBaeMble AUPPepeHRnNANBHEMYE yPABHEHUAMH,
Mexny cocepnmMu RIeTEAMHM JOIycKaeTca oOmenm wmolerynamu. Ta-
Rasg MOJeNh CIMIIKOM CJIOMHA JIJIA OMHCAHUSA TeX PeANbHEIX 610 XUMH-
9eCKMX peaknuil, KoTopsle TPOUCXOAAT B Kiaerke, C Ipyro# cTopoHH,
KIeTOZHOe cTpoeHue GHOJOTHUECKONW THaHM TPECTABIACTCHA ¢ TOUKH
BPeHHA [AHHOTO IOJIX0fa BechbMa WCKYCCTBEHHHIM, UTO 3aCTaBJIAET
YCOMHUTBCA B IOJb3e 3TOTO IOKXO07a. Bee e CielyeT okumaTh, 4TO
5TOT TONXOJ, YOPOMEHHHA 10 TO# cremeHW, duToBH K HEMY MOKHO
GHII0 TPHMEHHTh PASBUTHI amapar »JeMEHTapHOM TeOpHHA KaTa-
cTpod, MO3BOMMUT MPOACHHUTH NMPUPONY TeHHHIX IEPEKRIIOYeHUE B MOp-

(I)oreHeae T o6orTaTuTh TeM CaMBIM MOJeJIb TEHETHYEeCKOT0 IeperJIYde~
HAA.

TOHNOJIOTNYECHKUE ACIIEKTHI
SMEPNOTEHE3A

B. M. Mapecun

OcnoBHAg posib B MOPPOTEHETHYECKUX LIPOLECCAX MPUHANIECHKHAT TBH-
KeHMAM KIeTogHnX muactoB. Mx dopMmEpoBasme, TOKAAbHAA TOIO-
JdorMyecKad W TeOMETPHYeCKasdA CTPYKTYDH AOBOJHHO HOMPOGHO OMmH-
cann (cM. crateio B. M. Mapecuna 8 sroM cGopauxe). Lleavio nacros-
mei# paGoTl ABAseTCA HCCIeROBaHMe TI0GATbHON TONOIOTMYECKOR
CTPYKTYpH BSMOpPHOHANBLHHX 00pasoBaHmiA.

B mpomnecce MHAMBAAYANBLHOTO PAsBUTUA OpraHmaMa U3 GaacTybl
B KOHEYHOM cduere (POpMUpYH0TCA SMOPHOHANLHBIE CTPYKTYpPHI, HETo-
meomopdure cepe, a UMeHHO: BHeITHAA 060I09Ka OpranuaMa, BHyT-
peHHue OpraHsl U TKAHN, B TOM YHcJe CINIOIIHEE TKaHU 0e3 Holoctei
7 cnafo cBABaHHHE KISTKH, He OpTaHM30BaHEHe B mwiacrh. CaemoBa-
TeAbHO, B IPOLECCEe PABBHTHSA ¢ Hen30eHEOCTHIO [0IHKHE TPOAC XOIUTh
HepeCTPORKY, MeHAIOMME TOIONOTHIO SMOPHOHANBHHX CTPYKTYP.

Ipeo6pasoBanue mosepxsoctu porma 0 (chepuaeckoir Gmacryisr)
B IOBePXHOCTH ¢ GOJIBITMMH 3HATEHHAMHU PONla MPOMCXOMMT, KAK IIpa-
BHLJIO, MOCHeoBaTeabuo B xofe aMOpuorenesa. [lepsoe Takoe mpeos-
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