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TMKQ BO BTOPOM

NoNOBMHE XX BEKO

TO-BTOPAA CTATHA O PA3-

BuTtuu MateMaruku B XX cTO-

gerun. IlepBag 6prna omy6su-
KOBaHa B HAllleM >XypHaje [Ba Toja
Tomy Haszag («MaTeMaTuka B NepBoit
nosoBuHe XX BeKay — «KBauT» Nel 3a
1999 r.).

O CcOBpeMeHHOCTH THCATh CJIOXKHEE,
4yeM 0 IpoIioM. To, 9To CIyunIoch Ha
TBOEM BEKY, HEJIETKO OI[eHUBATh I1a3a-
MU TTOTOMKOB. K TOMY Xe cBepIieHus
B MaTeMaTuKe 3a MOCJeHUE MOTBEKA
BOHUCTUHY IPAH/NO3HbBI, U YJIOKUTH UX
BCe B OJIHY KpPaTKyI0 CTaThbi0 HEBO3-
MO3KHO. Mos 11eJTb 3/1eCh PacCKa3ath, B
OCHOBHOM, O TOM, 4eMy 51 ObLT HEIo-
CPeJICTBEHHDBIM CBUJIETEJIEM, XOTSI U TIPU
TAKOM OTPAHUYEHUH BCETO, Pa3yMeeT-
Cs1, HE MCYepIIaTh.

B crartbe ecTb HECKOIBKO pparMeH-
TOB, HaGPAHHBIX IETHTOM, rae ¢Gop-

B.TUXOMUPOB

MYJUPYIOTCS PE3yJbTaThl W JAIOTCS
HAaOPOCKHU WX JI0KA3aTeJbCTB. TaM He
BCeTJ]a Y/JaeTCcsd OTPAHMYUTLCS MaTe-
pUaJIOM, IPOXOAUMBIM B 1koJje. Ho
MHe XOTeJochb Obl HAJEesATHCS, UTO
KOMY-TO 3TH (parMeHTbl OyAyT TO-
HSATHBI y3Ke ceflyac, KOMy-TO — uepe3
He/l0JIToe BpeMs.

3a 3TH TTOJIBEKa B MHUPE TTPOU3OILTH
6oJipliiie TIepeMeHbl. B wactHOCTH,
PYXHYJ KeJIe3HBII 3aHaBeC, KOTOPBIM
6blJa Orpask/eHa Halla CTpaHa OT OC-
TaJbHOTO Mupa. A numcan B 1epBOH
YyacTH cBoel ctaTbu: «Bo BTOPOIi 11oJ10-
BUHE CTOJIETHS MaTeMaTHKA CTaja IpH-
o06peTaTh XapakTep UCTHHHO WHTEPHA-
IMOHAJBHON HAYKU».

[lo HemaBHETO BpeMeHU OBLIO MPH-
HATO TUcaTh: Beliepmirpacc — HeMell-
Kt MaTemMaTnk, Komu — dpaniysc-
kit MatemaTuk. Celidac Bce He Tak

mpocTto. Kak-To BO3HHK BOIPOC: Kak
cJeqyeT HamucaThb O HAIMOHAJIHHON
MPUHA/JIC)KHOCTU U3BECTHOTO MaTeMa-
tuka IOprena Mosepa. Ilocaanu emy
HUCbMO € 3TUM BonpocoM. OTBeT Gbl
Takoi: «$ poxmics u nosydua o6pa-
30BaHue B l'epmaHuu, umer0 aMmepu-
KaHCKOe TPa’XJaHCTBO, TIOCTOSTHHO
»kuBy B llIBeitiiapuns ... Bouctuny nisg
MaTeMaTHKOB BeCh MUDP CTaJl €MHOI
CTPaHOM.

Ho ato mMeJs1o 1 oc1e ICTBIS HHOTO
poaa. Hexoropble Hamm MaTeMaTu-
YecKue IEeHTPDI TOHeCN 6OJIbINNE 10-
Tepu — MHOTHE 3aMevaTrebHble MaTe-
MaTHKU TIOKWHYJM Hally cTpaHy. B
HauboJIbIllell Mepe 3TO OTHOCHUTCS K
MockBe, KOTOpasi Ha MPOTSKEHUU
MHOTHUX JIECSTHJIETHII ObLTa OJHUM U3
OCHOBHBIX MHPOBBIX MaTeMaTHUECKUX
I[EHTPOB.

Unnoctpaymsa 1. YepHyckoro
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MockoBcKas MaTeMaTUuKa
B 50-e roapl

[TaTunecsToie TobI 6BLIN BpEMEHEM
HEOOBIYATHOTO TObeMa MOCKOBCKOI
MaTeMaTHKu. B CBSI3M ¢ OKOHYaHWEM
CTPOUTEJBCTBA MOCKOBCKOTO YHUBEP-
cureTa OB 3HAYNUTEJNBHO PaCIIMpeH
IpHeM Ha eTo MeXaHIKO-MaTeMaTH4ec-
kit pakysprer. [IpecTnx HayKku B TOT
mepuoi ObLT BBICOK, a HACTYMUBIIAS
OTTeTeNIb MOPOJNJIA BEJUKHUE HAIEK-
JIbI, KOTOPBIE BO MHOTOM OTIPAB/IAJINCh.
ITO BCe U IPHUBEJIO K B3JIETy MaTeMaTHu-
4ecKON HAYKU Y Hac.

Ha mexmare B Te ro/ibl CKOHIICHTPH-
POBAJMCh OTPOMHBIE HAyYHBIE CHUJIBI.
Bor KTo uYMTanm OCHOBHBIE KYpCHI B
nartugecsatoie rozast: I1.C. Asmekcanipos
u B.H./lesone (anamutuueckas reo-
merpus), A.T.Kypom u U.P.1llada-
pesuu (Bbicmiaa anre6pa), M.A.Jlas-
pentbe 1 A4 . Xunuun (MaTemaru-
yeckuit awnanuz), JI.C.IloHTpsarun
n B.B.Hembikuit  (06bIKHOBEHHBIE
auddepeHnnaabHbie ypaBHEHH),
M.B.Kengpmr u A.O.Tensdonn (Teo-
pust QYHKITII KOMIIJIEKCHOTO ITepeMeH-
noro), W.T.Ilerposckuii, 11.M.Teb-
dang u C.JI.CoGones (ypasHeHus ¢
yacTHBIMH TTponsBoanbiMu ), A.H. Kou-
moropos u [.E.Ilunos (Ppynruno-
HanbHblit ananus), II.K.Pamesckuil
n C.II.@Ounukos (nuddepenmanb-
nag reomerpusi), A.H.Koamoropos u
I0.B.IIpoxopos (Teopus BeposTHOC-
teit), .M. .Tenbdang u JI.A.Jliocrep-
HUK (BapuUalOHHOE WCYKCJICHUE). ..
Bce ato kpymmeiinie yuenbie, 60JIb-
IIMHCTBO W3 HUX — JIUAEPBI IEJBIX
HanpaBJeHHil B Marematuke. Ecan
YUTATEJIO CYXKJCHO GYeT CTaTbh Mare-
MAaTHUKOM, BCe Ha3BaHHbIE MHOIO UMEHA
CTaHyT €My U3BECTHBI KaK IMeHa KJac-
CUKOB Haliell HayKu.

B Tte rompr Ha Mexmate paboTanu
3aMevaresbHbie ceMuHapbl. Cpenan
HUX <TOTOJIOTUYECKII KPYXKOK», OC-
noBauublil II.C.AnexcanapoBeIM u
I1.C.Ypobiconom (B Te roabl pyKoOBO-
JUMBIi AJIEKCAHAPOBBIM ), CEMUHAP MO
TEOPHHU BEPOSTHOCTEH, BO3TJIABJISIEMBII
A.H.KosmoroposbiMm u  A.A.XuHuu-
wbiM, cemuHapbsl W.T.Ilerposckoro,
C.JI.Co6oneBa u A.H.TuxonoBa mo
YPaBHEHUSIM C YaCTHBIMHU TIPOM3BOJI-
woiMu, [[.E.MenbmoBa nu H.K.Bapu
o Teopun pyukiuii, A.I'.Kypoma mo
anrebpe 1 MHOTHE ipyTHe. Boigatonry-
10CST POJIb BO BCell ICTOPUU MaTeMaTH-
kn XX Beka coirpan cemuHap V.M.
TFenbdanma, rae obcy:Raancs IIHPO-
yalmuil Kpyr mpo6ieM MaTeMaTHKU U
€CTEeCTBO3HAHUS.

1*

B ucropuu coBeTcKoOil MareMaTHKH
HSATH/IECATBIX TO/I0B 0CO00 BbI/IENSIOT-
csa nBa umenun — Kosamoropos u Tesib-
dang. OHE OKa3aIM OTPOMHOE BO3/Ieii-
CTBHE Ha Pa3BUTHE MATEMATUKH y HAC
B CTpaHe, /ia 1 BO BCEM MUPE.

3/echb pa3yMHO CKa3aTb HECKOJDBKO
CJIOB O Pa3JIMYMIX TBOPUECKUX MOYEP-
KOB 3TUX JIBYX BBIJAIONINXCS MaTeMa-
tukoB. OgHax el [expdann mpousnec
Takyo ¢pasy: «Marematuka — 3TO
Mapadon». U BHe BCAKOrO COMHeHUs
cam Mszpaunp MouceeBuu ABiserca
MaTeMaTuKoM-Mapadoniem. Kak mpa-
BUJIO, KU3HEHHBIH yTh KPYITHBIX Ma-
TEMaTUKOB MOKHO Pa3/IeTUTDh HA TePH-
O[bI, B T€YEHUE KOTOPBIX JAaHHBIN yde-
HBIIT paboTaJ HaJl HEKOTOPOU MPo06.e-
Moit mm Teopueit. I'enbdang HaunHAT
¢ (YHKIMOHAJIBHOTO aHAJIN3a, 3aTeM
OBLIT TIepUOJI, TMOCBSIIEHHBI 6GaHaxo-
BBIM asire6paM, IIOTOM — TEOPUH MPeJi-
crayiennii (0 MATHAECATHIX-LIECTHIE-
CSATBIX TOJIAX HAM IIPEJICTOUT €Ille TOBO-
pUTD).

A KonmMoropos 6bLII «CIIPUHTEPOM > .
Ero ctuab pa6otsl yaukanen. Kosmo-
TOPOB YMeJ Ha KOPOTKOM OTpe3Ke Bpe-
MEHU aKKyMYJTHPOBATh MOIIHYIO 9HEP-
TUI0, KOTOPasi, BBLAEJSSICH, TPUBO/IU-
Jia K B3PBIBY OIPOMHOI CUJIBI, PYIINB-
HIeMY JIOTOJIE HETIPUCTYIIHbIe 6aCTHO-
Hbl. Tam o6pa3oBbIBaINCH Opelu, B
KOTOPBIE YCTPEMJISLITUCE TOJIITBI TIOCTIe-
nosateneii. A cam Anzpeit Hukonae-
BUY yTPAYNBAJ HHTEPEC K 3TOH TeMe 1
HAYUHAJ JlyMaTh O JAPYTOM.

U eme. KonmMoropos Gblil yueHbIM-
OJIMHOYKOI, OH IOYTH HE UMEJ COBME-
cTHBIX pabor. Y Terpdanna xe moutn
Bce paboTbl coBMecTHbIe. [IpuueM oH
paboTasi, Kak MpaBuJo, C JUIAepaMu
cBoux moKoJsienuii (ecsiu BbI cripocure
KOTO-HUGY/Ib U3 OKOHUUBIITHIX, CKAXKEM,
mexmaT MI'Y, KTO yumics ¢ HUM Ha
Kypce, OObIYHO HAa3BIBAIOTCS [BE-TPU
dammu HanboJee SPKIX CTYAEHTOB;
UX $ U HA3bIBAIO JINJEPAMHU CBOUX
noxoJieruii). Coasropamu Teabdatnia
ObLIN JIN/IEPDI TIOKOJIEHHI, TO/BI POIXK-
JIEHVSI KOTOPBIX Pa3HSTCS Ha TTOJIBeKa!
JTta 0cO6EHHOCTb TBOPYECKOW 6UoTpa-
¢un I'esppanma u ero TBOpUECKOE 10JT-
rosietie GeCIpUMepHBDI.

IMMupota mayynbix nHTepecoB Kou-
moropoBa u lembdanma Obl1a coBep-
IIeHHO (haHTaCTHYHOI. KoIMOropoBbIM
B TISITH/IECSITBIE TOJBI OBLIH TTOJTYYEHBI
BBIJIATONIIECS PE3yJIbTAaThl B HeOECHOM
Mexanuke (B YaCTHOCTH, HOCTPOEHBI
nagana KAM-reopun), pemena (ipu
yuactun B.W.Apnoabaa) 13-a mpo-
61emMa I'mibbepTa, BBEIEHO TOHSTHE

SHTPOIUU [IUHAMUYECKON CHUCTEMBI,
COBEpIIHBINEE EPEBOPOT B TEOPUU
auHaMuyeckux cucreM. ! CkaxkeM 060
BCEM 3TOM 4YyTh MOJPOGHEE.

YCTONYMBOCTb NNAHETHbIX
camcTemM

Mosxem au nianemuas cucmema
COXPanHaAms YcmouusoCcms <Hd 6ce
epemenas? Pa3Be 3T0 He O/IHA U3 I[CH-
TPaJbHBIX Tpo6JeM Bceil HaTypduIo-
codun? HbIOTOH yCTaHOBUJI, YTO TLJIA-
HETHasi CUCTEMa, COCTOSIAsl M3 JIBYX
TeJI, YCTOWYMBA: CITyTHUK BpaIlaeTcs
BOKPYT TIJIAHETHI 110 ajymrcy. Ho yke
JUIST TPEX TEJI BOTIPOC 06 YCTONYNBOCTH
— 10 KOJMOTOPOBCKHX paboOT — OCTa-
BaJICS HESCHBIM, XOTS Mpo6JeMa 3BO-
JIOIH OPOUT B 3a/1a4e TPeX TeJl 3aHU-
MaJla TAKAX BEJTMYANTITNX YUEHbIX, KaK
Hpioron, Jlannac u Ilyankape. [lyan-
Kape Ha3bIBaJ OJIMH M3 YACTHBIX CJIY-
4yaeB 3TOU OOIIel 3a7aul OCHOGHOU
npob.aemoti QuHAMKU.

Kosmoropos ciiesian BasKHEH I mar
K YaCTUYHOMY pa3pelieHnio 3TOi Be-
JUKOoW 1po6seMpl. OH mpuayMast Me-
TOJI, C TTIOMOITBIO KOTOPOTO OKA3aJI0Ch
BO3MO>KHBIM Pa3peIInTh MHOTHE 33/1a-
YW MaTEMATHKU W €CTeCTBO3HAHUS.

[l71s1 TOro 4TOGBI MOHSITH 3aMbICE] KOJI-
MOTOPOBCKOTO MeTO/Ia, Hy>KHO 3HATh OJNH
BXHDBIN (DaKT U3 KJIACCHUECKOTO aHAJIM3a
— 0 PasJoKUMOCTH 2TI-TIEPHOANIECKUX
¢ynxkunit B psg Dypoe. [loctaBuM TaKyio
3ajgauy. IlycTp HaM 3aaHbl TIE€pUONYEC-
Kast GyHKuus y(t), pasmaraomascs B psij

o ikt
ypbe Yy,e , 1 HEKOTOpOe Yucyo Y .
k=-c0

HonpoGyem maiitu Takyio dynkimio x(t),
KOTOpas YAOBJAETBOPsAET ypaBHEHUIO
x(t+vy) —x(t) = y(t). Ecomm npexcra-
BUTb (DYHKIINIO x(t) TPUTOHOMETPUYECKIM

ikt
pAIOM Zxke” , TO OKasbIBaeTcsi Heol-
k=-c

XOIMMBIM Pa3peNINTh CJIeIYIONyio 6ecKo-

HEYHYIO CUCTEMY YPaBHEHUH: X, (e’*" - 1) =
=y,. Ecm VI ;7 HHCIIO PALHOHAIbHOE, k
Takoso, yto ¢ ' =1, a y, # 0, 10 paspe-
HIUTh k-€ ypaBHEHUe OKA3bIBAETCS HEBO3-
MOKHBIM. Ecim sxe Y — udncjio uppammo-
HaJIbHOE, TO e™ —1 #£0 gna mo6HIx k,
HO TIpU HEKOTOPBIX k 3TH 4ncja ObIBAIOT
ouenb MaJeHbkuMHu. Torza cama G6ecko-

HE€4YHasda CcuUCTeMa paspemuMa: X, =

o Hayunoi Odesmeavnocmu A.H.Kox-
MO2ZOPO6A MOKHO NPOUUMAML 6 CMAMbe
A.H. Illupsiesa «Anopeii Hukonaesuu Koa-
MOz0po6s>, onybruxosannoi 6 knuze <Koa-
Mmozopoe 6 éocnomunanusx> (M., 1993).
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= (e’kv —1) Y,, HO B CHJy MaJIOCTH HEKO-
TOPBIX 3HAMeHaTeeit (e'ky - 1) He TIPU BCSI-
KHX {yk} pag @Oypoe ana bynximn x(t)
cotimerca. Ho ecsm, ¢ onmHOI CTOPOHBI,
4yucJg0 Y He CJUIIKOM XOPOIIO MpuOJIu-
JKaeTcsl PaIllMOHATBbHBIMY, a, C APYTOii, Y¥c-
Jia ¥, JOCTAaTOYHO OBICTPO YOBIBAIOT, TO
pan Dypbe colifercs, U Hallle ypaBHEHUe
oKaskercsl paspemumbiM. OHAKO B IMPO-
6J1eMe 006 3BOJIONMK OPOUT B 3ajlaue TPeX
TeJl BCTPEYAIOTCS ypaBHeHuUs eie GoJiee
CJIOKHBIE, KOT/Ia HA/I0 PENINTD YpaBHEHNE
(e +y+ &) = x(t) = y(t), rae &() -
HEKoTopasi u3BecTHas (YHKISA, SBJSIO-
rasicsi MaJIbIM BO3MYIIIEHHEM MTOBOPOTA Ha
yros Y. Merox Kosmoroposa coctosii B
TOM, YTOOBI pelaThb TaKoe YpaBHEHWE,
UCTIOIb3Ys] U TEXHUKY PaGOThI C MaJIBIMH
3HaMEeHATeJISIMU, U U3BeCTHBIN MeTo/] Hbio-
ToHa pemtenust ypasuenust f(x) = y. (Lns
JTAaHHOII 3a/1aYll CYIIECTBEHHBIE PE3yJIbTa-
TBI GBI TIOJyYEHbI APHOJIBIOM. )

Meton KosmoropoBa 6ObLa ycoBep-
meHcTBOBaH Buragumupom Wropesu-
yem ApnHoabaom u HOprenom Mose-
pom (KOTOpPOro y Hac yske GbLIT IOBO/L
yrnoManyTh). OH MOJIyYHJ Ha3BaHHe
KAM-teopun (teopun Kommoropo-
Ba— ApHosbna — Mosepa). KAM-teo-
pus [1ana BO3MOXKHOCTH PaspeliuTb
ouyeHb 60JIBITIOE YUCTO TTPO6JIeM, K KO-
TOPBIM He ObLTO paHee HIKAKOTO IO/~
Xo/[1a.

Mpobnema ¢uHanNbHbIX
ABVDKEHUN

Ho 3amava Tpex Tes cTosb MHOTO-
TDaHHA, YTO HE TIPE/CTABJSETCS BO3-
MOKHBIM ee KOTJa-Tu60 HCYepHaTh.
B mnporieiem Beke 6blia pasperieHa
elle OJHAa M3BeCTHas mMpobJjemMa B 3a-
Jlade Tpex Tes — npobaemd (pundiv-
Holx deusxenuil. OHa COCTOUT B OIIM-
CaHUW TIOBEIEHUS TPEX TeJ, B3aMMO-
JENICTBYIOIUX MEXAY CO60H Mo 3aKo0-
HY BCEMHPHOTO TSTOTEHWsS, IPU
t - —oumnpn t —» +oo. [Ipocreitmmue
cJiydam, KOT/Ia BCe PACCTOSHUS MeEX-
Iy TeJaMU OCTAIOTCS OTPAHWYEHHBIMU
W KoTJa, Hao6opOT, BCE PaCCTOSI-
HUS CTPEMSITCSI K GECKOHEYHOCTH U B
TY U B IPYTYIO CTOPOHY, ObLIN U3BECT-
ubl eme Hpiotony. Ilepsble npumepsl
<IPOCTBIX HEBO3MOXKHOCTEW» ObLIN 06-
Hapy>KeHBbI elle Bo BpeMena Jlamaca.
Cama 3azmava B sIBHO# (opme O6blLia
mocraBJieHa Axo6wu.

K tomy momenty, xorma A.H.Kou-
moropos (B 1954 romy) Tpemnoxua
CBOEMY CTY/IEHTY-TPETbeKyPCHUKY Bo-
Jone AnekceeBy KypcoByIO paboTy Ha
TeMy «DuHaTbHBIE ABWKEHUS B 3a/1a-

KBAHT:- 2001 /Nel

4e Tpex Tesa», OCTaBa-
JINCDH JIOTUYECKH Oy C-
TUMBIMH  CJIeIyIOIIHe
BO3MOKHOCTH (BCe OHU
Peanu3yloTcs U BO B3a-
MUMOOTHOIIIEHUAX MEXK-
oy JIOABME): 00Men
(korma sBesma mpuie-
TaeT U3 6eCKOHEYHOCTH
1 OTpbIBaeT OT APYroi
3Be3/bl ee CIIyTHHKA);
Yacmuunbli 3dX6dAm
(Korz;a Tpu 3B€3/1bI IPH-
OIUKAIOTCS IPYT K JAPY-
Iy u3 GeCKOHEYHOCTH,
3areM aBe 06pasyloT
JBOIHYIO 3Be3ly, a Tpe-
T YJIETAET); NOJHBLL
saxeam (Korma IBOW-
Has 3B€3/la 3aXBATbIBA-
€T TPEeTbIo, MpPUJIETEB-

myto u3 GeCKOHEYHOC-
TH); 3AX6AM 6 OCUUIL-
asuuro (Korja Teio mpu-
JieTaeT K IBOMHOI 3Be3-
Jle ¥ HAYMHAET 3aTeM
OCIUJLUINPOBATh, T.€. PACCTOSIHHE OT
HTOTO TeJIa /10 IBOWHOI 3B€3/[bl HEOTPa-
HUYEHHO, HO HE CTPEMUTCS K GECKOHEY-
HOCTHN); 060UHAA OCUUATAUUR — OC-
UJJISIUST B OPONLIOM U GyylieM;
HAKOHEI[, nepexod U3 02paHudeHnozo
deuxenus 6 OCYUNLAUUIO.

Kask/ias U3 1epeyncyieHHbIX BbIIIE
npo6iem (o6MeHa, 3axBarta M T.I.)
mpe/cTaBIisiia co6oit 3aauy GOIbIION
tpynHoctn. B mux (xax mucan Boa-
quMup Muxailiopuu AJekceeB) 3aT-
paruBaich Mpo6JeMbl, «BO3HUKAIO-
mue B O0JACTSX, T/le MaTeMaTHKa U
MeXaHuKa TpaHmyat ¢ durocodueii:
npoucxoxeare COTHETHOH CHCTEMBI,
9BOJIIOIUST 3BE3JHBIX CKOIIEHUH W
T.11.». B Hacrosiiiee Bpems mpo6iema
(puHATBHBIX [[BISKEHUIT TOJHOCTBIO Pe-
meHa. B 1953 romy K.A.CutHukoB
JIOKa3ajl BO3MOJKHOCTb YaCTHYHOTO
3axBara, B 1959 romy om ke mocTpo-
Wl IpuMep ocuuaaanuu. Bosmox-
HOCTb OCTaJIbHbIX Cl)I/IHaJII)HbIX JABU-
JKeHWiT 6blia nokaszaHa B.M.Anekce-
€BBIM.

Perenne 3a/1auut 0 bUHAIBHBIX [/[BU-
JKEHUSIX 1oTPe6oBaso pa3paboTKH HO-
BbIX METOJO0B B TE€OpUUN AUHaAMUYEC-
kux cucteM. OHO W3 KPymHEHIINX
OTKpbITHiT B Teopun [uddepeHimaib-
HBIX YpaBHEHUil, MMEIONUX TPaH/u-
O3HbBIE TOCJE/CTBUST JIJisI BCeil Mare-
MaTHKu, COCTOUT B TOM, YTO BO MHO-
rUX AMHAMUYECKHX cucreMax (T.e. cu-
CTeMax, 3BOJIOINUS KOTOPBIX OIUCHI-
Baercst uddepeHInanibHbIMI  yPaB-

Puc. 1. TUrn9Has TPAEKTOPUS PELLEHUS 33[34M TPEX TesT B He-
becHovi MexaHvike. BBepXy MoKa3aHo Hayano, a BHU3Y — 4allb-
HEVILLIas 3BOTIOLINS XaOTUHECKOrO ABUXEHMS MA/IOV MIaHETb!
BOKDYI ABYX CBETU/ C PaBHOU MAaccov

HEHMSIMU), HECMOTPS Ha MX HOJHYIO
nerepMuHMpoBaHHocTh (Korma Oymy-
1ee MpefonpeiesserTcss HaCTOSIINM),
MOTYT BO3HUKATb [ABUXEHUA, HaIIO-
MUHAIONTIE CIyYaiHbIe TIPOIEeCChl. JTO
sIBJIEHUE MOJIYYHJIO Ha3BaHUe <«JeTep-
MUHUPOBAHHOTO Xaocas. VcToku use-
OJIOTHU JIETEPMUHUPOBAHHOTO Xaoca
OTHOCSITCS ellle K Hayasy Beka. Torza
B Tpymax sK.Anamapa, [I:x.Bupkro-
da, 9.Xonda, A.llyankape um 1apy-
rux ObLIO OGHAPY’KEHO BO3HMKHOBE-
HUE XA0TUYECKUX CBOUCTB B MPOIlEC-
cax, onpezessieMbix jauddepeHimaib-
HBIMHU ypaBHEHHSIMU. B Takux juHa-
MHUYECKUX CHCTeMaX MMeeTcs CHJbHAs
HEYCTOHYNBOCTb, KOTJAa MaJble BO3-
MYIIeHNS HA4YaJbHBIX YCJOBUI TIpH-
BOJAT K OOJIBIINM OTKJIOHEHUsIM. K
YHCAYy 3324, JJisI KOTOPBIX Xapak-
TEPHO SIBJIEHUE JIETEPMUHUPOBAHHOTO
Xa0oca, OTHOCHUTCSI BCE Ta JKe 3ajada
Tpex Tes. C OQHOW CTOPOHBI, HECOM-
HEHHO, YTO HbBIOTOHOBA MEXaHMKA
MO3BOJISIET BBIYUCJSATD TPAEKTOPUU
KOCMHUYeCKUuX KopabJieil, KOMeT U TLIa-
HeT ¢ GOJIBIION TOYHOCTBIO U HA 6OJIb-
e BpeMeHa, HO, € JPYTOil CTOpO-
HbI, TIpU OTPOMHBIX [MJIUTEJIbHOCTAX
BPEMECHU TPACKTOPUU NX JABUKCHUA
CTaHOBATCA HenpejacKasyeMbiMu (CM.
puc.1).

®dpakTanbi

B BOCbMHUECATbIE T'O/bI ObLIN pac-
KPbIThI U ApYIrue IrpaHu HEIIPEACKa3y-
€MOCTH, CBA3aHHbIC C JUMHaAMHWYCCKH-
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Puc.2. MHoxecrso Margesnsbpora

MU cucteMaMu. Takue cucTeMbl I0-
POK/IAI0T y30pbl HEOOBIKHOBEHHOMU
KpacoTbl. YecTb OTKPBITUS 3TUX Y30-
poB npuHajiexuT benya Manpgenp-
6pory (poausmemycs B Bapuiase, mo-
JIy9UBINIEMY CTETIeHb JOKTOpa (HUIo-
copun mo maTtematmke B Ilapmke,
HbIHe TPodeccopy MPHUKJIAIHON MaTe-
MaTuku B lapBapjckoM yHHUBEpCH-
TeTe).

Ha pucynke 2 u306paskeHO OJHO
u3 «MHokectB ManzgeabO6poray. Ita
HeoObIYaiiHasT KAPTHHA TIOJIYYaeTcs 13
MIPOCTEUTIIEr0 UTEPAIHOHHOTO MPOIEC-
ca, a MMEHHO TaKoro: z,,, = z> + ¢,
n=20,1,2, .., r1ecu z, = KoMI-
JIEKCHBbIe yucaa. Ecju momoxuTs ¢ =
=0 u B3ATP 2z, BHYTPH EIUHUYHOTO
Kpyra, TO umucjaa z, Oy[IyT CTPeMUTb-
csa K HymO. B aTom ciayuae roBoput-
Csl, 4TO HYyJIb SIBJSIETCSI @mMmMpaxmo-
pom ISl Halleil I1ocse0BaTebHOC-
1. Ecan |20| > 1, TO mocJe0BaTeNb-
HOCTb 2z, yCTpeMmJsiercsa K GecKoHeu-
Hoctu (T.e. m 6ECKOHEYHOCTD SBJSET-
€S aTTPaKTOpOM). A ec/m |20| =1, 10
MOCJIeIOBATETbHOCTD Oy/J€T BEYHO
6JTy>XKIaTh TI0 €UHIUYHOU OKPY>KHOC-
ti. Takum o6pas3oM, eIMHUYHAS OK-
PY/KHOCTD SIBJISIETCSI 3/I€Ch TPaHUIIEN
IBYyX o6JiacTeil, B Ka)IOH M3 KOTO-
PBIX TOYKH TOCJIEI0BATEIbHOCTU IIPU-
TSATUBAIOTCS K CBOEMY aTTPaKTOpy. JTa
OKPY>KHOCTb Ha3bIBAETCS MHOXKECTBOM
JKiomma (110 umenn GpaHIy3cKoro Ma-
TeMaThKa, N3y4aBIlero HO,[[OéHbIe MHO-
JKECTBA ellle BO BTOPOM JECATUJIETUU
mpomremero Beka). Muoxkectso JKio-
gma Juig 3Hadenud ¢ = —0,12 + 0,741

2 Ksant Nel

Puc.3. MHoxecrso Xionma

u306pakeHo Ha pucyHke 3. Mamnjenn-
6pOT Ke C TTOMOIIBI0 KOMITBIOTEPA CY-
MeJT HApUCOBAaTh T€ MHOYKECTBA C, TIPH
KOTOPBIX MHOKeCTBO sKio/ia cBS3HO.
TakuM nMpUMepoOM U SBJISIETCS MHOKe-
CTBO, M300paKEHHOE HA PUCYHKE 2.

MuosxecrBa sKioonmma u Manjgenb-
6poTa yCTPOEHBI BeCbMa CJOXKHO, HO
BMeCTe C TeM OHHU O0O6JIAJJal0T PS/IOM
npuMeuyaTebHbIX ocoOeHHocTeil. B
YacTHOCTH, MHOKecTBa sKiomma «ca-
MOIIOIOGHBI» : (DPArMeHT HTOT0 MHOKe-
CTBA TIOBTOPSIET CTPYKTYPY BCETO MHO-
JKecTBa B 11eJioM. Takoro pojia MHO:Ke-
cTBa MaH/1eb0pOT HasBasl (pakma-
Jlamu.

MaTemaTnka n KocmMoc

K uucny Besmvaiimux 3aBoeBaHUI
XX Beka BHE BCSIKOTO COMHEHUS CJie-
JIyeT OTHECTU POKEHIE KOCMUUYECKOU
9pbl. 3/iech, pa3yMeeTcsi, Takxke He
obor1nock 6e3 MareMaTuku. Poauiach
HOBasi BETBb TEOPUU HKCTPEMyMa —
TEOPHs OINTHMAJIBHOTO YHpPaBjeHUs >
(mapepamu ero 6o y mac JI.C.Tlon-
tparun, a B CIIIA — P.Bemiman), a
TaKKe HOBas BETBb TEOPETHYECKOU
MEXAHUKH, TIOTyYUBIIAsT APAOKCATb-
HOEe HaWMEHOBaHHE — <«IIPUKJaJHasi
HebecHas MexaHuKa». Haanume mor-
HbIX BBIYNCJ/INTEJIbHDBIX Cpe,[[CTB II03BO-

2 Teopuu sxcmpemyma u, 6 4aCMHOCIU,
meopul ONMUMANLLHOZO YNPAGIEHUSL NOCES-
wena most knuza <Pacckasvl 0 maxcumymax
u munumymaxs> (Bubaruomeuxa <«Keanms,
6oin. 56).

JIUJIO CTaBUTD YMCJIEHHbBIE KCTIEPUMEH-
Tbl ¢ HEGECHBIMU CHCTEMaMH, I0700-
HpiMu Hameir CoJsiHeunoil. Bce rma-
HETbl Halllell CHUCTeMBbI JIBUXKYTCS TIO
MOYTH KPYTOBBIM OPOUTaM, JIEXKAIIUM
MOYTH B OIHON TLIOCKOCTU. A 4TO OBLIO
6b1, ecsin 6b1 op6uta JIyHbl ObLiaa mep-
neHauKyasspHa opbute 3emuan? Boi-
scaunoch, uro Jlynma ymama 6BI Ha
3eMJl0 4epe3 YeTbIpe C IO0JIOBUHOM
roga! Ha6monenne 3a moBegeHmeMm
CIIyTHUKOB TO3BOJIUJIO OTKPBITH DS
HOBBIX SIBJIEHUU TIPUPO/IbI, HATIPUMED
«apixanue atMocdepbl» (Ha coJHey-
HOUl CTOpOHE JIMHUU PAaBHOM TLIIOTHOC-
TH aTMoc@ephl BBITSITUBAIOTCS B CTO-
pony CoJsiHIIa ¥ TIPIKUMAIOTCS K 3eM-
Jie Ha TeHeBoil cropone). O6a omu-
caHubIx (¢axrta — majgenue JIyHbI H
JbIXanue aTMocdepbl — OBLIN OTKPBI-
o1 M.JI.JIu0BBIM.



