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ITpumepoM XeCTKON MOgenn ABIAeTCA TabInIa yMHOXeHuA. [1po-
CTEUIINK IpUMep MATKOM MOJEIN — IPUHIWI «IeM Tajblle B Jec,
TeM OOJBINE APOBY. BO3ZMOXHOCTDL MOJE3HOU MATEMATUIECKOU TEO-
pUU MATKAX MOJENeN OTKPBLITA OTHOCUTEILHO HEZaBHO. B mokmane
Ha MPOCTEUIIX MPpUMEpPax OyeT MOKa3aHO, KAK 9Ta TEOPUA MOXKET
MPUMEHATHCA B BKOHOMUIECKUX, DKOMOTHIECKUAX U COMUOMOTTICCKIX
MOIEIAX.

1. MOZEJIb BOVHBI MJIN CPAXKEHUA

B mpocrenuien Mogeau GOpbOLI ABYX MPOTHUBHUKOB (CKAXeM, ABYX
apmmuit) — mogeau JlaHKacTepa — COCTOSHME CUCTEMbI OMMCHIBACTCA
TOYKOU (%,Yy) MOJOKUTEILHOTNO KBAAPAHTA MIOCKOCTU. Koopauna-
THI DTOU TOYKU, L U { — DTO IUCIEHHOCTU MPOTUBOCTOAIIAX APMUML.
Mopens uMmeeT BU[

T = —by,

Yy = —ax.

3Iech a— MOITHOCTHL OPYXUA apMuu Z, a b— apmuu y. [lompocty
COBOPS, TPEANOMATALTCS, ITO KAXKIBIA COMMAT APMUU T YOUBAET 33
eNUHUILY BPEMEHU ¢ COIAAT apMuu y (U, COOTBETCTBEHHO, KAXKILIA
congar apmmu y yowsaer b compmar apmwm x). Touka Han OykBOu
30eCh W Jajee O3HAYAET MPOU3BOAHYIO TIO BPEMEHH f, TO €CTh CKO-
POCTH M3MEHEHUsA 0603HATCHHON OYKBOW BEJIMIMHEL.

ITO— XKECTKaA MOJIeJb, KOTOPas MOMYCKALT TOTHOE pPelleHue
d_gz = b_y’ azx dr = by dy, az? — by? = const.
dy azx

OBOJIONNA YUCIEHHOCTEN APMUU T W Y TPOUCXOAUT BAOJL T'HU-
nep6onbl, 3aganHoun >TuM ypasuenueM (puc. 1). Io kakom mMeHHO
runep06ose TOUAeT BOWHA, 3aABUCAT OT HAYAILHOU TOYKH.

DT rumep6OILL pas JereHsr IpaMolt \/ax = v/by. Ecin mauarsmas
TOYKA JEeXUT BBILIE >TOU IpaAMon (caydan 1 ua puc. 1), To runep6o-
JIa BBIXOAUT HA OCh Y. DTO 3HAYUT, 9TO B XOJ€ BOUHBI IUCIAEHHOCThH
APDMUM T YMEHBIIAETCA 10 HyJd (38 KOHEUHOE BpeMs). ApMus y BbI-
UTPBIBAET, TPOTUBHUK YHUYITOXEH.
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Puc. 1. 2Kecrkas momens BOUHBI

Ecan HavampHas TOYKA JIeXKUT HUXe (CIydau 2), TO BLIUTPHIBA-
eT apmua y. B pasaendiomeM 5T CIydam COCTOAHWM (Ha MPAMON )
BOWHA, 3aKAHIUBAETCA KO BCEOOUIEMY YIOBIETBOPEHUIO UCTPEOICHNU-
eM o6eux apmui. Ho Ha 3T0 TpebyeTca 6ECKOHEYTHO OOMBIIOE BPEMS:
KOH(MIWKT TIPOAOIKAET TIeTh, KOTAa 062 IPOTUBHUKA yXKe obeccu-
JICHBI.

BriBog momenu TakoB: mias 60pbOBI ¢ BABoe 60/€€ MHOT'OYHCICH-
HBIM IPOTUBHUKOM HYXXHO B IeTHIpe pa3a 60jee MOIIHOe OPYXWUe, C
BTPOE 6OMEE MHOTOYMCJACHHBIM — B NEBATH Pa3 W T. 1. (HA DTO yKa-
3BIBAIOT KBAJPATHBIE KODHU B YPABHEHUU TPAMON).

AcHO, ogHAKO, YTO HAINA JIOZOENCKAS MOIETb CUIHLHO W/ICAJU-
3UPOBAHA W OBLIO OBI OMACHO MPAMO MPUMEHATEH €€ K PEATLHOU CHU-
Tyalun. BO3HI/IKH€T BOIIPOC — KaK U3MEHUTCA BBIBOM, €CIN MOJCIb
Oy meT HeCKOIBKO WHOU. Hampumep, KosdduiimenTs: ¢ 1 b MOTy T OBITD
HE CTPOro mOCTOAHHBIMU, a MOTYT, CKaX€M, 3aBUCETH OT I U OT Y.
U TOYHBLIN BUA TOU 3aBUCUMOCTU HAM MOXET OLITH HEM3BECTEH.

B sTom cayuae peus mmer o cucreme

T = —b(.’L', y)y7
y = —a(fl?, y)l",
KOTOpas yXe He PEelIaeTCs ABHO.

Opgrako B MaTeMaTHKe pa3pabOTAHBI METO/bI, TO3BOJIAIOLINE CIe-
JaTh BBIBOABI OOLIEr0 XapakTepa, W HE 3HAA TOYHO ABHOTO BHUIA
dbyakumnt a n b. B sTou curyanum npuHATO TOBOPUTEH O MATKOW MO-
JeIu — MO e, TOAJAMIIENCS I3MEHEHUAM (32 CIeT BBIOOPaA (PyHK-
ot ¢ w b B HAIIEM TIPAMEDE).



T

Puc. 2. Markasa Mogens BOUHEI.

OO BLIBOA B JAHHOM CIYYae €CTh YTBEPXKIACHUE O CIPYKMYP-
Ol Ycmoluusocmy MCXOTHOU MOAeIW: u3MeHeHUe (PYHKIUU ¢ U b
M3MEHUT OMUCHIBAIONIAE X0 BOEHHBIX MEUCTBUM KPUBBIE HA TLIOCKO-
cru (z,y) (koTopeie yxe He OyayT runepOomaMu u pa3aensiomen ux
OPSAMOM), HO 5TO M3MEHEHWEe He 3aTPATUBAET OCHOBHOT'O KAYECTBEH-
HOT'O BBIBOJIA.

BBIBOJ 5TOT COCTOAT B TOM, UTO MOJOXKEHUA (I BHIUTPBLIBACTY U
«Y BHINTPBIBAET» PA3AEIeHbI HEUTPAILHOU JUHUEH «00e apMuu yHU-
YTOXAIOT APYT APYTra 33 GECKOHEIHOE BPEMI».

MaTeMaTUKU TOBOPAT, YTO TOMOJOTUIECKUUN TUI CUCTEMBI HA,
mIOCKOCTH (I,y) HE MEHAETCA NMPU M3MEHEHWH (DYHKIHU ¢ u b: OHO
OPUBOJAUT JUIIL K UCKPUBICHUIO HEMTPAILHOU JuHUM (puc. 2).

OTOT MATEMATUYIECKUN BBIBOJA HE CaMOodeBuaeH. MOXHO mpej-
CTAaBUTHL cebe W OPYTryHw CUTYAIWIO, HAIPUMED, U300PaAXEHHYIO
Ha puc. 3. Maremarmdeckas TEOPUsA CTPYKTYPHOU YCTOUUABOCTHU
YTBEPXKJAET, ITO HTA CATYAIUA HE PEATUIYETCA, BO BCAKOM CIydae
[ He CAWIIKOM MATOJOTUIEeCKUX (DyHKIUU ¢ u b (Ckaxem, OHA He
PeATU3yeTCs, eClIy STO — MOJOKUTEAbHBIE B HYJIe MHOT'OYUICHBI).

Mub1 MOXeM CAeTaTh BRIBOJ O KAYECTBEHHOU TPUMEHUMOCTHY ITPO-
CTEeHUIIer MOJEIN BOWHBI NI MPUOIMAKEHHOTO ONMCAHUA COOLITHN B
[EJOM KJIACCe MOJeJNelr, TpUYeM A 3TOr0 [aXe He HYXHO 3HATH
TOYHOT'O BU[A XKECTKOU MOJENN: BHIBOABI CIPABEIIUBLI A MATKOU
Mogenu. Ha camMoMm fene mpocTeumias MOAETbh GaeT Aaxke MOJE3HOe
KOJIMYECTBEHHOE MPENCKA3aHNe: HAKIOH Pa3AelAolled HeNTPaIbLHON
IpAMON B HyJe ompegerserca dopmyron \/ax = vby, rae a mw b—
3Ha'IeHUA KOd(M(PUIIMEHTOB B HYyIE.
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Puc. 3. Hepeanusyemas Moment BOWHBL.

To ecTh NPUHIUN «€CIM TPOTUBHUKOB BABOE OOJBINE, TO HAJIO
AMEeTh B YeThIpe pa3a Goiee MOIIHOE OPYXUe» CIPABEMJIUB HA KO-
HEYIHOM 5Talle B3aUMHOTO UCTPEOJICHUsA, B TO BPEMsA KAK HA, HATAIb-
HOM HTare BOMHBI YUCIO 4 HYXHO, OBITH MOXET, OTKOPPEKTUPOBATH
(yawrbiBaa Bug koabdunuenTos ¢ u b). [lag 5TOM KOPPEKTUPOBKA
B MATEMATHUKE MATCKUX MOIEIeN ToXe paspaboTaHbl 3¢h¢EeKTUBHBIE
MeTOMBI (HECMOTPA HA TO, ITO ABHAA (POPMY.IA IJIA PENICHUA yPABHE-
HUU MOJEIN He TOJHKO HEM3BECTHA, HO U — 3TO CTPOT'O MOKAZAHO —
HE CymEeCTBYET BOBCE).

MoXHO AyMAaThb, ITO OMUCAHHAA MOJEIb OTIYACTH OOBACHIET KaK
veynaan Hamoseona u 'mraepa, Tak u ycnex BaToia u Hamgex 161 My-
CyTbMAHCKUX (PyHIAMEHTAIUCTOB.

2. ONTUMUBALUA KAK IIYTh K KATACTPO®DE

IIpocrenmas momens pocra & = kz mpennoxena Mamsrycom (g
pocra Hacenenusa 3emun). OHA BEIET, KAK XOPOIIO U3BECTHO, K DKCIIO-
HEHIMAILHOMY (T. €. 09€Hb OBLICTPOMY) POCTY HACENEHUA I C TEIeHMU-
€M BPEMEHHU. DTa XKEeCTKasd MOJeNb MIPUMeHUMa (pa3yMeeTcs, ¢ Oro-
BOpPKaMmu), HanpuMep, K paszputuio Hayku B 1700 — 1950 rogax (m3me-
pAEMOMY, CKaXKeM, IUCIOM Hay9IHbIX ctaTen) (puc. 4). [Ipogonxenue
DKCIOHEHIIMAILHOT'O POCTA HAYKY B CJACAYIOIUHA BEK OBICTPO IPUBEJIO
OBl K UCYEPIAHUI0 OyMaru u 9epHUI, TPUUEM YUCIO YIEHBIX TOJTXKHO
OBLIO OBI OCTUYH MOJOBUHBI HACEMEHUA 3EMHOTO IIApa.

fcro, aTo 06mecTBO (BO BCEX CTpaHAX) HE MOXET DTOTO JOIY-
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Puc. 4. Poct nHaykmu.

CTUTH, W CAEJOBATEILHO PA3BUTHUE HAYKU NOJKHO OLITH II0JABJICHO
(aTo MBI M HAGTIOMAEM BO MHOTHX CTpaHax; B Poccum pedopmupo-
BaHUE aKaIeMUIeCKON HAYKW MPOUCXOAUT KAK Pa3 Cemdac).

Amnamoruvnbie SBIEHUS HACHILEHUS MTPOUCXOAAT B JIOOOU IMOIY-
asuuu (U, BEPOATHO, BCKOPE MPOU3OUAYT C FEIOBEYECTBOM B IIe-
JIOM)Z KOTr'la HaCeJIeHrne CTAaHOBUTCA CIAUIIKOM 60JII)IHI/IM, MaJIbTyCOB-
CKafA XKECTKad MOMAETHL C MOCTOAHHBIM KO3MPUIMEHTOM pocTa k me-
pecTaeT OBITH TpUMEHUMOU. ECTEeCTBEHHO, TTPY CIUIIKOM GOMBIIAX T
KOHKYDEHIMA 33 PECYPCHI (MUY, TPAHTHL U T. [.) TPABOANT K yMEHb-
meHuo k, U XeCTKadA Moaess MarbTyca [oakHa GBITH 3aMEeHEHa, MAT-
KO MOJEIbIO

T =k(z)x

C 3ABUCAIIAM OT HACEIeHWA KOd(DOUIUEHTOM pasMHOXeHus. IIpo-
CTEHIIMM NIPUMEPOM ABIATCA BBIGOP k() = a — bz, 9To mpusoauT
K TaK HAa3bIBAEMOW JIOTUCTUIECKON Mogenu (puc. 5):

i =azx—br?, mampumep, =1z — z°.

Bur6opoM cucTeMbl eIUHWUIT & W T MOXHO TPEBPATUTEL KO PuUIu-
eaTel ¢ 1 b B 1. IlogyepkHy, oqHAKO, ITO BHIBOALI, KOTOPBIE OyIyT
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Puc. 5. Jloructuweckas Mogemb.

CIEMAHBI HUXKE, OCTAIOTCA (C TOYHOCTHIO 0 YUCAOBBIX 3HATCHUN KOH-
CTAHT) CTPABEIJIUBBIMUA U MPU JIOOBIX 3HAYCHUAX KOS(PHUIMEHTOB a
u b v faxe IiA MIMPOKOTO KJIACCA MOJEICH C PA3IMIHBIME (YOBIBAIO-
wumu ¢ ) pyaknuavmy k(z). TabivMu croBamu, nanrsHERme BBIBOIBI
OTHOCATCA KO BCEM MATKOW MOZEIH, a He K CICINAJLHON XEeCTKON
JOTUCTUIECKOU MOIEIH.

Ha puc. 5 creBa mzo6paxen rpacduk ynkmun k(z)z, mOIOKU-
TerbHOU MeXay Toukamu A u B. B menTpe uzo6paxeHo BEKTOPHOE
noxe! Ha M306paKAIOIEH BCEBOBMOXKHEIE COCTOAHUA CUCTEMbI OCH 1.
OHO yKa3BIBAET CKOPOCTH JBOJIOIUU COCTOAHUA. B Toukax A u B
CKOPOCTBH PaBHA HYJIIO: DTO CTAIMOHAPHBIE cocToAHUA. Mexay A u B
CKOPOCTH TIOJMOXUTENbHA (HACEICHNE PACTET), a 38 TOYKOU B — oT-
punarensHa (Hacerenue yorBaer). CripaBa m306paxena pe3yIbTupy-
IOIAA 3aBUCUMOCTD HACETCHUA OT BPEMEHU MPU PAHBIX HATAIBLHBIX
YCIOBUAX.

Mogens TpecKa3bIBAeT, UTO ¢ TEICHNEM BPEMEHU YCTAHABINBA-
€TCA CTAIMOHAPHBIN PEXUM B, KOTOPBIM yCTOWYUB: OOJIBIIEE HACE-
JIEHWE YMEHBIIAETCSA, MEHbIEe — YBEININBACTCA.

JlorucrTraeckas MOZETh yIOBIETBOPUTENHLHO OMUCHIBAET MHOTO-
YUCIEHHBIE ABJICHUA HACHINECHUA. BOausn A, Korma HaceleHume MAaJo,

' Mimenno, B kax 10# TOUKe, M306PaKAIONIEH COCTOAHNA, IPUIOKEH BEKTOP CKO-
POCTHU U3MEHEHUs 3TOr0 COCTOAHUA, T.e. £. Cm., Hampumep [10], c. 32.



OHAa OYEHb OMM3KA K MaAbTYy3WMAHCKOU Momenw. Ho mpm gocrarTod-
HO Goabmmx z (mopsagka 1/2 mpu Hamem BbHIGOpE KO3(MDUIMEHTOB)
HAOMIOAETCA PE3KOE OTAMIHME OT MATBTY3UAHCKOTO pocTa (0603HA-
YEHHOT'O HA PUC. 5 IMYHKTUPOM): BMECTO yXOIa I Ha OECKOHETHOCTD
HaceleHre MPUOAMKAETCI K cTarnuoHapHOMY 3Hadenwio B. Haceme-
HEe 3eMJIU cerdac mpubamxaerca K 6 muwimmapaam. CrammoHapHOe
sHaveHne (Mo pasHbeIM omeHKaM) 16— 20 MuimapaoB 9ea0BeK.

JlorucTudeckas Momenb ABAAETCA OOBIMHOU B »Komorum. MOXHO
cebe MpeICcTaBUThL, HATTPUMED, ITO L — DTO KOIUIECTBO PLIO B 03epe
Wi B MUPOBOM OKeane. [locMoTpuM Terneps, Kak CKaXeTcsa Ha Cyabhe
STUX PBIO PHIOOIOBCTBO C MHTEHCUBHOCTBIO C:

t=x—1°—c.
BorancieHnsa moKas3bIBAIOT, 9TO OTBET PE3KO MEHAETCS IPU HEKOTO-
POM KPUTUIECKOM 3HATEHNN KBOTHI BLLIOBA, c. /11 HaIllen XeCTKO’
MOJIeIN 5TO KPUTHUIECKOe 3HAUEHMe eCTh ¢ = 1/4, HO aHATOrUYHbIE
ABJICHUA UMEIT MECTO U [AA MATKOU MOIeIn

t=xz—k(z)r—c

(KpUTHIECKOE 3HAMEHNUE C B DTOM CIydae MakcumyM dyHknnn k(2)x).

X0 DBOMONAN YUCTA PBIO I ¢ TEIeHUEM BPEMEHU { M300paxeH
Ha puc. 6. Ecmm xBoTa ¢ manma, TO msMeneHus (10 CPABHEHUIO CO
CBOGOIHON MOMyAAUen, M KOTopou ¢ = () COCTOAT B CIEAYIOMIEM.

Cucrema mMeer nBa paBHOBecHBIX cocTosauusa, A m B. Cocros-
Hue B yCTOWYMBO: MOMYJALMAA B DTOM CJIyYae HECKOJILKO MEHbIIE,
¥eM HeoOMaBIMBAaEMas, HO OHA BOCCTAHABIMBALTCA NPU MAABIX OT-
KJIOHEHUAX T OT PABHOBECHOI'O 3HadeHUA B.

Cocrosane A HEYCTOUYUBO: €CAU BCICACTBUAE KAKUX-TUO0 TPUIUH
(ckaxkeM, 6GPAKOHBLEPCTBA WIK MOPA,) Pa3Mep MOMYJANNA YIATeT XOTh
HEMHOT'O HUXE yPOBHA A, TO B JATbHENIIEM TIOMYAATIMA (XOTA U MeJ-
JIEHHO, €CJU OTIn4Ine 0T A HeBeauko) GyIeT YHUITOXKEHA TIOJHOCTHIO
38 KOHETHOE BPEM.

ITo moemy MHeHMIO, COCTOAHME HayKu B Poccuu B HACTOsAIIEE Bpe-
M ONUCHIBACTCA IPUMEPHO TOIKON A: OHO elle CTAIMOHAPHO, HO, KaK
COBOPAT (PU3UKYU, KBA3UCTAIMOHAPHO B TOM CMBICIE, ITO HEOOMBIIOE
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c=1/4

t

Puc. 6. Hegonos (a), nepenos (6), u onTuMmusanus (B) peIOOIOBCTBA.
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BCTPAXVBAHNE MOXET JIEI'KO IIPUBECTU K HeO6pa,TI/IMOMy YHUYITOXE-
HUIO.

[Tpm 661bUIMX KPUTUUECKON KBOTAX BBUIOBA C TOMYIALNAS X YHU-
YTOXAETCA 32 KOHEUHOE BPEMsA, KaK Obl BEIWKA OHA HU ObLTA B HA-
9aJbHBIA MOMEHT.

IT0 — cyab0a MAMOHTOB, GM30HOB, MHOTMX KUTOB: DKOJOTH MOI-
CUMTAIN, CKOIBKO BHUIOB MOTMOAET eHCeIHe8HO IO BIAAHUEM €S-
TeTLHOCTHU 4eI0BeKa, u >Tu mudpsl yxacaoT. Mogerun >Toro poaa
ONUCHIBAIOT TaKXe OGAHKPOTCTBO (PUPM, KOHIIEPHOB U T'OCYJapPCTB.
OnacHOCTh YHUYTOXEHUA B HAIIEN MOIETN TMOABIAETCA TOrLA, KOTIa
HEYCTOMYINBOE COCTOAHME A MpuOIMKaeTCA K yCTOUIUBOMY COCTOA-
HUIO B, T. €. KOT'la BEINYINHA T OMyCKAaCTCA MPUMEPHO M0 IMOJOBUHBI
MCXOJHOM CTAIMOHAPHON BEIUMYIUHLI HEOOIABINBAEMON IOy IAINN.

Hacenenme Poccunm, mue kaxeTcsa, elre He MOHU3MIOCH OO DTOTO
CMEPTEILHO OMACHOTO YPOBHA, HO, TO-BUAUMOMY, NTBUXKETCA K HEMY.
Hayxa xe B Poccum mHaxoguTcs B HACTOMIEE BpEMA UMEHHO B TaKUX
YCIOBUAX «mepenoBay. Hampumep, 3apaboTHAA IIATA TJIABHOTO HA-
YyIHOTO coTpyauuKa B MaremarmdeckoM mHCTUTYTE M. CTEKIOBA
PAH (kxakoBeIM 5 ABIsOCH) cocTasiaser meHee 100 gommapos B Me-
cam. DTO pa3 B ¢cTo MeHbine 3apmaarel Mmoux koaner B CIITA (u pas
B 50 menbme, wem Bo Ppannum). [ToHATHO, ITO B TAKUX yCIOBUAX
BeJIMYUHA ¢ (CKOPOCTH YOBLIM YIMCIA YIeHBIX B Poccuu) orpannyansa-
€TCA B OCHOBHOM MIUCKPUMWHAIOIVWOHHBIMU MEpaMW, IIPUHUMACMbBIMA
3amagom (mampumep, CIIA) maa oxpaHbl CBOMX PabOYMX MECT OT
HAIABIBA JYyYHI€ IMMOATOTOBJICHHBIX MHOCTPAHHBIX aCIIUPAHTOB U MOK-
TOpaHTOB (B ocHOBHOM u3 Kuras u us Poccun).

W3 ckazamHOTO BUIHO, 9TO BHIOOD 3HAYEHUS MAPAMETPA C ABJA-
eTCA YPE3BLIYANHO BAXHBIM MOMEHTOM YIIPABICHUA SKCILIYATAIAEN
ODOMYJaAIAN T . CTper[CB K YBEJINYICHUIO KBOTHI SKCILIyaTaluud C, Pa-
3yMHAA TUIAHUPYIONAS OPTAHW3ANKUA He NOJXKHA MPEBOCXOAUTH KPU-
TUYECKUN ypOBeHb (B HameMm caydae ¢ < 1/4). Onrumusanus npu-
BOAUT K BLIOODY MMEHHO KDPUTWYECKOrO 3HadeHus ¢ = 1/4, mpwm
KOTOPOM DKCILTyaTUpPyeMas MOMyJIANAA elle He YHUITOXRACTCA, HO
O0XOO OT 9KCILTYyaTalVN 338 €AUHUIY BDEMEHU TOCTUTra€T MAaKCUMaJIb-
HO BO3MOXHOIO 3HadeHusa ¢ = 1/4 (Goapmmu HOXOL B HAIIEH IIO-
OYJIAIAN 68 MeueHue JAUMesbho20 8PeMeny HEBO3MOXEH, TaK KaK
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MaKCUMAJTLHAA CKOPOCTH MPUPOCTA, JaXKe U HESKCILTYATUPYEMOU MO-
myaanuu ectsh 1/4).

W3 auxuen yactu puc. 6 MbI BUAUM, 9YTO TPOU3OUAET IIPU TAKOM
«onTUMAILHOMY BBIGOpE, ¢ = 1/4. KakoBa 6bl HE OblIa HAYATLHASL
nonyasumsa £ > 1/2, ¢ TedeHWeM BpPEMEHW OHA BLIMAET HA CTAIV-
oHapHBIN pexuM A = B = 1/2. Dra cranmoHapHAA MOMYJIAIWA,
OMHAKO, HeyCTON4IMBa. Heboabinoe CIydadHOe YMEHBIIeHWE % MPU-
BOJUT K TOJHOMY YHUYITOXEHWIO MOMYIANWYA 38 KOHETHOE BPEMS.

CiuenoBaTenbHO, ONMUMUIAYUS NAPAMEMPOB8 NAGHE MOHCEM, NPU-
BOaUmb (I/I OpUBOAUT BO MHOTUX CIayvadX, U3 KOTOPBIX Hallla MO-
[€b— JIUIIb TPOCTEUIINA IPUMED) K NOAHOMY YHUUMONCEHUI NAG-
HUPYEMOTE Cucmembl 6cacdcmaue 803HUKAIOWET U3-36 ONMUMUIAYUY
HEYCMotuUBOCMA.

Hama markas mogent, mpu BCEH CBOEU OYEBUIHOU TPUMUTHUB-
HOCTH, TO3BOJAET, OMHAKO, MPEIbABUTL cOCO6 GOPHOBI C yKa3aH-
HBIM 370M. OKa3bIBAETCA, YCTOUYIMBOCTEH BOCCTAHABIUBAETCH, €CIU
3aMEHUTDb XECTKOe ILUIAHUPOBAHME OOPATHOU CBA3LIO. VIHBIME CIOBA-
MU, pEHICHNE O BEJINIUHE SKCILTYaTAIINN (KBOTBI BBLIOBa, HAJOT'OBOT'O
mpecca ¥ T. [.) CIeAyeT MPUHUMATHL He JUPEKTUBHO (¢ = const), a B
3aBUCUMOCTHU OT NOCTUTHYTOI'O COCTOAHUA CUCTEMBI:

c=kx,

rae mapamerp k («quddepeHnuaibaas KBOTay) TOJIEKAT BEIGODY.
B sTom carydae moment npuauMaeT Bug (puc. 7)

&=z — x> — kz.

I[Ipu &k < 1 ¢ TedeHweM BpEMEHU YCTAHABIUBAETCA CTAIMOHAPHOE
cocrogame B, koTopoe ycTonunso. CpeqHul MHOTOJETHUN «ITOXOI)
¢ = kx B DTOM COCTOAHUU ONTHUMAJEH, KOTJa OpAMag y = kx mpo-
XOJUT <epe3 BepuimHy mapaborsl y = x — x2, T.e. npu k = 1/2.
[Tpu sTom BBIGOpE AUGGHEPEHITHATEHON KBOTHI k CPEIHUU «TOXOI)
¢ = 1/4 pocTuraerT MakCHMAJIBLHOTO BO3MOXHOIO B HAIIEW CHCTEME
3HAYICHNUA. HO, B OTJIMYIME OT XKECTKO HJIa,HpreMOfI CUCTEMBI, CUCTEMA
¢ 0OGPATHOU CBA3BIO YCTOUYMBA U MPU ONMTUMAILHOM 3HAMEHUN KO3d-
dunmenTa k (HeGOMBIIOE CIyIaWHOE YMEHBIIEHWE TI0 OTHONIIEHUIO K
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Puc. 7. Ycronuusaa cuctema ¢ 06paTHOR CBA3BIO.

CTAIMOHAPHOMY YPOBHIO = B MpPUBOAUT K aBTOMATHIECCKOMY BOC-
CTAHOBJIEHWIO CTAIMOHAPHOTO YPOBHA CATAMHA CAMOU CUCTEMHEI).

Bonee Toro, meboabiioe OTKIOHEHUE KOX(PPUIUEHTA OT OITHU-
MaJbHOTO 3HadUeHUs k = 1/2 npuBOAUT HE K CAMOYHUUTOXEHUIO CH-
cTeMbl (KaK 5T0 OBLUIO IPYU HEGOMBIIOM OTKJIOHEHUU OT OIMTUMAILHOTO
XKECTKOTO TLIAHA C), a JAMb K HEGOMBIIOMY yMEHBIIEHUIO «[OXOIa).

Nrax, esedenue obpammoti ceészu (m.e. 3a6UCUMOCTIU NPUHU-
MAEMBIE PeUuLeHuti 0m PeasbHo2o COCMOARUA 0ed, G He MOAbKO Om
NAGHOB) CMAOUAUZUPYEM cucmemy, Komopas 6e3 06pammoti ca3u
PABPYUWUAGCH ObL NPU ONMUMUSGUUL NAPAMEMPOS.

Bce ckazamHOE BhIIIE OCTAHETCA CIPABEIIUBLIM U A MATKOU MO-
nenu (¢ cOOTBETCTBYIOWMM mepecdeToM KoaddunuenTos). Caegyer
MOAYEPKHY Th, YTO UMEHHO DTa HE3ABUCUMOCTL OT JETAJEN XKECTKOU
Mogenn (KOTOpBIe, KaK MPABWIO, HE CIUIIKOM XOPOIIO U3BECTHHI) [e-
JAET BBIBOABI MATKOTO MOAEIUPOBAHUA TTOJE3HBIMMU.

[TonBITKYA 3aMEHUTL MATKOE MOAETMPOBAHUE KECTKUM OOBLITHO
MPUBOLAT K MEPAPXUU BCe HONEE CIOKHBIX U TPOMO3IKUX MATEMATU-
YeCKUX MOCTPOEHUU, UCCICAOBAHNE KOTOPBIX NOCTABIAECT MPEKPAC-
HBIU MATEPUAJ AJIA GOIBIIOT0 KOIUIECTBA JUCCEPTAIIAN, HO PeaTbHAA
[IEHHOCTH KOTOPHIX 339aCTYI0 HE MPEBOCXOANUT B CYIIHOCTHU MPOCTHIX
(xoTa 6Ge3 MATEeMATHKHU M HE OUYEBUIHBLIX) BHIBOJOB, OCHOBAHHBLIX HA
aHAIM3Ee UMEHHO MTPOCTEUIINX MOIENEN, TTOA00HBIX OMUCAHHON BHIIIE.
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(uryxn)

x (xapacu)

Puc. 8. 9pomronusa nonyaanu kapacen u myk B mogenu Jlotka-Bous-
Teppa.

3. 2ZKECTKUE MOJEJIN KAK IYTb K OIIMBOYHBIM
NPEICKA3AHUAM

Baxuo, 9TOOBI IPOCTENIIAS MOAEIL ObLIA CTPYKTYPHO YCTOMINBOM,
T. €. ‘ITO6I)I BBIBOJABI BBIICPXUBAJIN MaJ0O€ M3MECHECHUE ITapaMeTpPOB 1
pyHKIMY, OMUCHIBAIONIAX MOAETE. OMUCAHHAA BBIIIE MOAETH 0013 1a-
€T 3TUM CBOUCTBOM CTPYKTYPHOU yCTOUYUBOCTHU. [Ipumep momenu,
He 00JaJaIoler STUM CBOMCTBOM, — 3HAMEHHUTAA MOoJenb JloTka—
BoabTeppa 60pb0EI 3a cymecTBoBaHUE (puc. 8),

T = ar — cxy,
= —by + dzy.

B sTom Mogenu x — IMCI0 Kapaceu, y — IHUCAO MK (KeTAoIme Mo-
YT CIATATH, 9YTO T — TPYIALINECA, & i — OPTaHU30BAHHBIE TPECTY-
aukn). KosppuuenT a onuceBaeT CKOpOCTh eCTECTBEHHOTO TIPUPO-
CTa 9UCIa Kapacel B OTCYTCTBUE IIYK, b — eCTeCTBEHHOE BEIMUPAHUE
YK, JUNICHHBIX Kapaceil. BepoATHOCTH B3aMMOAEHCTBUA KApaca U
IIYKU CIUTAETCA MPOMOPIUOHATHLHON KAK KOJIMIECTBY Kapaceu, Tak
u gucay myk (zy). Kaxasi akT B3amMOJEUCTBUA YMEHBIIAET IIO-
OyJIAIAI0 Kapacel, HO CIOCOGCTBYET YBEAWTCHWIO MOIYIAIAA MIyK
(wmenbl —czy m dry B IPABOW YaCTU yPABHEHWA).

MaremMaTuuecKuu aHAJIM3 STON (KECTKOU) MOJEIN MOKA3LIBAET,
9TO IMEETCA CTAIMOHAPHOE cocToaame (A Ha puc. 8), BCAKOe Xe npy-
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(1)

x z x

Puc. 9. Markas cTPpyKTYpHO yCTOMYMBAA MOJEIL GOPHLOLI 3a CyIIe-
CTBOBaHHUE

roe HAYAILHOE COCTOAHUE (B) MPUBOAUT K MEPUOAMIECKOMY KOneha-
HUIO IMCICHHOCTH KaK Kapacel, TaK U IyK, TaK 9TO II0 IPOIIeCTBAR
HEKOTOPOT'0 BPEMEHM CUCTEMa, BO3BPAIIAETCA B COCTOAHME B.

[Ipu MATOM M3MEHEHHU MOICIN

T =ax —cxy+ef(z,y),
y = —by + dzy + eg(z,y), ek 1,

K TIPABBIM 9aCTAM OOABIAIOTCA MAJTBIE “WIEHBI (yIATHIBAIOIINE, HA-
npuMep, KOHKYDEHIWIO Kapacen 3a MWLy ¥ IIyK 3a Kapacen). B pe-
3yJbTATE BLIBOJ O MEPUOTUIHOCTH (BO3BPAIIEHAN CUCTEMBI B UCXOJI-
HOEe cocTogHue B), cnpaBemmuBbIM nasA XKeCTKOW cucrembl JloTka —
BoavTeppa, Tepser cmry. B 3aBucmMOCTH OT BHAAa MAaJbIX MIOIPa-
BOK [ W ¢ BO3MOXHBI, Hampumep, cueHapum 1 -3 puc. 9 (kKoTopsie
yXe CTPYKTYPHO YCTOMYIUBHI).

B caydae 1 pasaoBecHoe cocrosaue A ycrouwdumso. [Ipu mo6brx
IPYIUX HAYATLHBIX YCIOBUAX Uepe3 OOJBIIOe BpeMsa YCTAHABINBAET-
CsA UMEHHO OHO.

B caydae 2 cucrema «mmeT B pasHocy. CTamumoHapHOE COCTOSA-
HUE HEYCTOWYUMBO. JBOJIONUA TMPUBOAUAT TO K PESKOMY YBETUIEHUIO
qncaa GAHIUTOB, TO K WX MOYTH MOJHOMY BHIMUDAHUIO (BCAEICTBUE
TOT'O, ITO OHU HACTOABKO OTPAOMIN TPYAAIMIUXCA, ITO B3ATH yXKe He-
qero). Takas cucTemMa B KOHIIE KOHIIOB TIOMaAaeT B 06JACTh CTOIH
GOMBUINX WA CTOJb MAJILIX 3HAYEHWN I U Y, ITO MOJEIb MePecTaeT
OBITH MPUMEHUMOU: TIPOUCXOIUT U3MEHEHUE 3AKOHOB DBOJIOIUH, T. €.
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PEBOTIONHA.

B caydae 3 B cucTemMe ¢ HEyCTOUYIUBLIM CTAIUOHAPHBIM COCTOA-
HUEM A yCTAHABIMBAETCA C TEYCHWEM BPEMEHU MEPUOAUIECKUN pe-
xuM C' (B KOTOPOM, CKaXkKeM, PaJAUKAILI U KOHCEPBATOPHI IEPUO[AIe-
CKW CMEHAIOT APYT APYTa). B oTam+ame 0T MCXO0MHON KECTKON MOJEIH
Jlorka— BombTeppa, B 5TOU MOJEIN YCTAHOBUBIIUUCA TEPUOTUIE-
CKUI DEXUM He 3aBUCUT OT HAYAILHOrO yCaoBusA. [lepBoHAYAIBLHO
HE3HAUNTEILHOE OTKIOHEHWE OT CTAIMOHAPHOTO COCTOAHUA A mpu-
BOAUT HE K MajibIM Koaebauusam okoino A, kak B momenn JloTka—
BoabTeppa, a K Kome6aHUAM BIOJHE ONPEIETEHHON (M HE 3aBUCAIIEN
OT MAJOCTH OTKJIOHEHWA) AMILIATYABI. BO3MOXHEL U APYTHUE CTPYK-
TYPHO YCTOWYUBBIE CHEHAPUU (HATPUMED, ¢ HECKOILKWMU TIEPUO I7-
YECKUMU PEeXKUMAMIA).

Buisom: arcecmiyro modeav 8ce2da wadaencum uccaedo8amov Ha
CMPYKMYPHYIO YCMOTUUBOCTD NOAYUEHHBIT NPU €€ UBYUCHU PE3YAb-
mMamos no OMHOWEHUI K MAAbLM USMEHENUAM Mmodeau (deaaroujum
ee MAKO).

B cayvae momenu Jlorka— BoabTeppa mas cyxaeHus O TOM, Ka-
KOU Xe u3 crueHapueB 1 —3 (WIM MHBIX BO3MOXHBIX) DEATU3YETCA B
TaHHOU CUCTEMe, COBEPIIEHHO HEOOXOAMMa, JOTIOJHUTETbHAA WHMDOP-
Manua 0 cucteme (0 BUe MATBIX TOMPABOK [ 7 ¢ B Hamen popmye).
MaTeMaTudecKaa TEOPUA MATKAX MOAETEN YKAZBIBAET, KAKYIO UMEH-
HO MHGPOPMANMIO I dTOr0 HYXHO MMeTh. Be3 »Tou mHbOpMAIIn
KECTKAA MOJIETh MOXET MPUBECTHU K KAIECTBEHHO OMUGOTHBIM MIPe-
ckazauuaM. [JoBepATH BHIBOAAM, CAEJAHHBIM HA OCHOBAHUU XECTKOU
MOJIENN, MOXHO JUIIL TOTAA, KOTa OHU TOATBEPXKAAIOTCA UCCICT0-
BaHUEM UX CTPYKTYPHOU YyCTOUIMBOCTH.

4. OIMACHOCTb MHOI'OCTYHNEHYATOI'O YIPABJEHUS

fBrenue, onuchIBAEMOE B 3TOM Pasjiene, XOPOIIo U3BECTHO B TEOPUN
YIPaBICHUA TeXHUIECKUMU cucTemMaMu. OHO HAOMIOMAETCA B 4Upe3-
BBEIYAMHO OOILIEH CUTYAIMH, HO 3[€Ch A OIUIIY ero B CAMOU IIPOCTOR
MOOgenan, 3aMEHAA JUIIb TEXHUICCKNE TEPMUHBI I€JI0BECYCCKUMU.
[IycTh MPOM3BOACTBO KAKOTO-IUOO MPOAYKTA I YIPABIACTCA HE-
KOTOPBIM PYKOBOAMTENEM, IPUHNMAIOIINM PelleHre O CKOPOCTH IIPO-
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MU3BOMCTBA:
T =y.
B cBomo ouepentb, moBeeHNe PYKOBOIUTENA Y YIPABIACTCA PYKOBO-

AUTeIeM BTOPOrO PaHTra, IPUHUMAIONIAM PelIeHre O TOM, KaK HYXKHO
MEHATH CKOPOCTH IIPOU3BOLCTBA:

Y= z.

B cBoro ovepens, moBeseHne pyKOBOAUTEIS BTOPOTO PAHTa 2 yIpa-
BIAETCA PYKOBOAUTEIEM TPETHLEro paHra, W T.[A. BINIOTH 10 TeHe-
PAIBLHOT'O PYKOBOAWTENA (PAHTa 7).
lenepanbHBI PYKOBOAUTENL B HAIIEH MOIEIN Peanu3yeT oOpar-
HYIO CBS3b: €0 pelleHre OCHOBBIBAETCA HE HA XKETAHUU BBIMOJIHUTH
NPUKa3 HAYATBCTBA (KAK y PYKOBOAMTENEH MPEALIIYIINX PAHTOB), &
HA WHTepecax pgena. Hampumep, OH MOXET XemaTh AOCTAYL YPOB-
v X BeauvuHbl & u OyAeT BIMATH HA PYKOBOAUTENSI MPEILITYIIErO
PAHTa B MOJOXUTEIHLHYIO CTOPOHY, €CJIU YPOBEHb T HE NOCTUTHYT, U
B OTPUIATENLHYIO — €CIU OH TTPEB30U [EH.
Hampumep, mma n = 3 mpoCTeumas MOAETL 3TOTO POAA UMEET
BUT
T =y,
Y=z,

i=—k(z—X), k>0

ITy CHUCTEMY MOXKHO TEPEenucaTh B BUAE JUHEUHOrO auddepeHn-
AJIBHOTO YPAaBHEHUA TMOPAIKA N

™ = —k(z — X).

YpaBHeHUs 5TOU (KECTKOUN) MOAEMN JErKO PEIIATCA B ABHOM BUJE.
YCTOMIUBOCTE KETaeMOro CTAMOHAPHOTO cocToguua (r = X, y =
=z =...=0) onpenenserca TeM, OTPUNATEILHLI JU BEIIECTBEHHLIE
YACTU KOPHEN A XapaKTEPUCTUIECKOTO YPABHEHUA
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Puc. 10. HeycTonunBOCTH MHOTOCTYIIEHIATOTO YIIPABICHU.

OTU KOPHU — KOMILIEKCHBIE 9YUCIa, W300paxeHubie Ha puc. 10.
OTHU KOpHEM 06pa3yT HA MIOCKOCTU KOMILIEKCHOT'O TIEPEMEHHOTO A
BEPIIVHBI TPABIILHOTO N-yTOAbHUKA. Ecaum n > 3, HEKOTOPHIE Bep-
MIUHBL 0OA3ATEIBHO JeXAT B (HEYCTOMIUBON) IPABOU IIOLYILIOCKOCTH

(ReA > 0). lIpu n = 1 koperb A = —k JIeXUT B yCTOUIMBOU MO-
JIYIIOCKOCTH, a IPU 1 = 2 KOPHU |2 = +iv/k nexar Ha rpaHzme
YCTOUIUBOCTH.

BuiBog. Muozocmynenuamoe ynpasaenue, onuchiéaemoe Hauiet
modeavio npu n > 3, neycmotuuso. Jeyrcmynenuamoe ynpasienue
npusodum K nepuoduueckum KoAeOaHUAM, HO He BbI3bIBAEM KAMA-
cmpoPuuecko20 Hapacmanui Koaebanut, npouctodiwe20 npu mpes-
u boaee CMYNEHUAMOM YNPABACHUL.

Hacmoswyro ycmotiuusocmy obecnewusaem moavko 00HOCNY-
newuamoe Ynpasaerue, NPu KOMOPOM YNPABAAOUEE AUUO Ooaee
3AUNMEPECOBANO 8 UNMEPECAT 0eAd, UEM 68 NOOWPEHUL CO COPOHDL
HAUAAbCMBA.

OTHU BBIBOJBL, CIeJaHHBIE BHIIE HA OCHOBAHAU AHAIM3A IPOCTEN-
HIeN XEeCTKOW MOMENW, Ha CAMOM [ee BBIAEPXKUBAIOT MPOBEPKY HA
CTPYKTYPHYIO YCTOMIUBOCTH, UCKIIOYAA JUIIL CIydal n = 2: AByX-
CTYHNEHYATOe YIPABIEHUE MOXET OKa3aTbCA KAK YCTOMYIMBBIM, TaK
U HEYCTOUYMBLIM, B 3aBUCHMOCTH OT [JETAJed OPTaHU3AIUU [e]a,
KOTOPBLIME MBI BBIIIE MPEHEOPErIn MpU COCTABICHUU HAIIEH CAMOU
MPOCTOU MOIENH.

[aurensHoe #, MO-BUAUMOMY, YCTOUYIUBOE (OYyHKIUOHUPOBAHUE
cucremsl MHOrOcTyner4daToro ynpasieaus B CCCP o6bsacusmocs, Be-
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POATHO, HEUCIIOTHEHUEM IUPEKTUBHBIX YKA3AHUN U CYIIECTBOBAHUEM
«TEHEBOU» CUCTEMBI 3aMHTEPECOBBIBAHUA YIPABIAONIMX PASIATHBIX
PaHTOB B MHTEpECcax Aeia. bes Takou pealbHOU 3aUHTEPECOBAHHOCTH
(KOoTOpas B COBPEMEHHBLIX YCIOBHUAX yXKe He 00A3aTelIbHO 06ecretdn-
BAETCA KOPPYIIMEN ) MHOTOCTYMEHIATOE YIPABIEHUE BCET A BEAET K
paspyxe.

K cuacteio, meobxommmocTs B HezaBucumocTu llemTpobamka
YK€ XOPOIIO MOHATA, HO MHOTOCTYIEHYATOE («aQIMUHACTPATUABHOE) )
yIpaBJIEHUE COXPAHACTCI BO MHOTHUX APYTHUX CJIYIAgX.

5. MATEMATUYECKUE MO/IEJN MEPECTPOMKHA

Ca.MI)Ie OpoCThiIE W CaMbI€ 061111/16 MaTeMaTUICeCKue MOOgean 3T0ﬁ
CUIBHO HETUHETHOU CUTYAIIMNA TPUBOAAT 3[€Ch K BBIBOJAM, KOTOPHIE
MOTYT MOKA3aThCSA HEOXUTAHHBIMU A yIPABICHIEB, TPUBBIKIIAX
IMEThb JeT0 ¢ TUHEMHBIMA CUCTEMAMH, B KOTOPHIX Pe3yJIbTAThHI MPO-
TOPOUOHAJIBHBI yCUJINAM.

A BocmpousBeny 31eCh OMUCAHUE DTUX BBIBOJOB U3 TPETHErO W3-
mamma moen kumxku «Teopma karacrpody (M., Hayka, 1990) (B
OpeaBIIYyIAX W3IAHUAX DTU BLIBOABI MOMECTUTH HE yAABAIOCH IIO
OpuInHaM, UCIEC3HYBIIUM — HAAECIOCh, HE TOJBKO BDEMEHHO — BCJIEI-
CTBHE CAMOU MEPECTPONKH).

PaccMOTpUM HEIWHEHHYIO CHUCTEMY, HAXOIAIIYIOCA B yCTAHOBUB-
IIEMCA YCTOUYIMBOM COCTOSHUU, MTPU3HAHHOM ILIOXWM, TIOCKOJABKY B
opefenax BAAMMOCTA WMEETCA JydInee, MpeAmouITHTEILHOe YCTOU-
“amBoe cocTosHme cucTembr? (puc. 11).

BoT HEKOTOpBIE TPOCTEUIINE BEIBOILL:

1. TTocTenenHoe ABMXEHWE B CTOPOHY JyHIIETO COCTOAHUA CPa3y
Xe TPUBOAUT K yxXyAumenuto. CKOpOCTh yXyIUIEHUA TIPU PABHOMEp-
HOM OBUXEHUU K JAYyTIHIEMY COCTOAHUIO YBECINYINBACTCA.

2. Ilo Mepe ABMXEHHUA OT XyAIIEr0 COCTOAHUA K JY9IIeMy COIPO-
TUBJEHVE CUCTEMBI U3SMECHCHUIO €€ COCTOAHUA PaCTeT.

2C&ME‘L mo cebe PBIHOYHAaA 3KOHOMMKA — HE IaHalleda: COINIaCHO 3HE‘LM€HI/ITOI:)I
Teopeme [[e6pé OHA MOXKET B IPUHIUMNE NMPUBOAUTL W HE K yCTOUIUBOCTH, & K
1060My Xaocy.
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Baarococrosuue
Prinovnas sKOHOMUKA,
"~
A nmuaUCTpaTUBHAA
cucTeMa

/-\.

IIpeanpurMauBOCTH

Puc. 11. IlepecTpouka ¢ TOYKMA 3pEHUA TEOPUN IEPECTPOEK.

3. MakcumyM COpOTHUBICHUA TOCTUTACTCA PAHBIIE, T€M CAMOE
IJIOX0E COCTOSHUE, Yepe3 KOTOPOe HYXHO TPOUTH JJIA JOCTUKEHUI
Jy9Inero cocrosuusa. 1locae mpoXoXaeHusa MaKCAMyMa COIPOTUBIE-
HUS COCTOSHUE MPOJOIKALT yXYAUIATHCA.

4. TTo mepe npubAMKEHUS K CAMOMY TLIOXOMY COCTOSHUIO HA, Iy THU
MEPECTPOUKY COMPOTHUBICHNE, HAUUHASL ¢ HEKOTOPOTO MOMEHTa, Ha-
YUHAET YMEHBIIATHCA, U KAK TOIHKO CAMOE ILIOX0E COCTOSHUE ITPOU-
IEeHO, He TOJBKO MOTHOCTHIO MCYE3AET, HO CUCTEMA, HAYMHAET TPUTA-
TUBATLCA K JIYUIIEMY COCTOSHUIO.

5. Bernuuna yxymgmenus, He06X0qAMOTO U MEPEXOIa B JIyUIIee
COCTOSIHWE, CPABHUMA C (PUHAJLHLIM YIYVUIIEHWEM U YBEIXINBAET-
CA IO Mepe COBEPIIEHCTBOBAHUA cucTeMbl. Ciab0 pa3BUTAsg CUCTEMA,
MOXET TPOUTH B JyUIIee COCTOAHWE TOYTH (e3 MPeaBAPUTEILHO-
ro yXyAIIEeHWs, B TO BPEMsA KaK Pa3BUTag CUCTEMA, B CUIYy CBOEU
YCTOUIUBOCTHM, HA TAKOE TOCTENEHHOEe, HEMTPEPBIBHOE YAy IIIEHNE He-
croco6Ha.

6. Ecau cucTemy ymacTcsa cpasy, CKadIKOM, a He HEIPEepBIBHO, IIe-
PEBECTH U3 IIOXOTO YCTOUYIUBOTO COCTOAHUA IOCTATOYHO OIU3KO K
XOpOIIIeMy, TO Aafbllie OHa OGyAeT caMa COOOU HBOMIOIUOHUPOBATL B
CTOPOHY XOPOIIEro COCTOSHUA.

C >TuMu 0OBEKTUBHBIME 3aKOHAMU (DYHKIIMOHUDOBAHUA HEIU-
HEUHBIX CUCTEM HEIB3A He CIUTATHCA. Bhite chopMyInpOBaHbI JUIID
MPOCTENINE KAIeCTBEHHBIE BHIBOALI. 'T€0pUs JOCTABIAET TAKKE KO-
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JNUYIEeCTBEHHBIE MOOEIN, HO KaI€CTBEHHBIC BBIBOABI IMPEACTABIATCA
60Jiee BaXHLIMUA U B TO Xe BpeMa 60jee HAJeKHBIMA: OHU MAaJO 3aBU-
CAT OT AeTaner (PYHKIUOHUPOBAHUA CUCTEMBI, YCTPOUCTBO KOTOPOU
M 9UCACHHBIE TAaPAMETPLI MOI'YT OBITH HEJOCTATOYHO M3BECTHBIMU.

Ha.HOJIeOH KPUTUKOBAJI JIa,HJIa,C& 34 «IIONBITKY BBECTU B YIIDpaBJIE-
HZe IyX GeCKOHEYHO MAJbIX»®. MaTeMaTwdecKas TeOpHA mepecTpo-
€K — DTO Ta YaCTh COBPEMEHHOTI'O aHAIN33a O0ECKOHEYHO MaJbIX, 6e3
KOTOPOH CO3HATEILHOE YIPABICHNE CIOXHBIMUA U ILIOX0 M3BECTHLIMA
HeJIPIHeI;)IHI)IMI/I cucreMaMu IIPaKTUIEeCKI HEBO3MOXHO.

Teopust MATKOTO MOIEIUPOBAHUI — ITO UCKYCCTBO MOJIYIATH OT-
HOCHUTEILHO HAJEXKHLIE BLIBOALI M3 AHAIN3A, MAJIOHAIEKHLIX MOEICH.
Huxe npusenena eme ogHa MOgENb, OOBACHIIONMAIL JOBOJILHO HEOXU-
MAHHBIE HAOJIO JeHHBIE 3AKOHBL.

6. CTATUCTUKA NEPBLIX IIN®P CTENEHEN IBONKU
U IEPEJEJ MUPA

[MepBas mudpa uucaa 2" GLIBACT eAWHWIIEN TPUMEPHO B 6 pas dUa-
e, YeM IeBATKOU. Tak ke pacrnpenereHsl mepsbie udpPhl HACEIEHUS
u wiomagu crpad Mupa. (fl mpeamonaraioo, 9TO u mepBbIe TMUMPHI,
CKaXeM, ‘{I/ICJIeHHOCTeI;‘I NJIN KAIINTAJIOB KOMH&HI/II;‘I OOAIUHAIOTCA TO-
My ¥Xe PaCIpeneleHunio, HO He PACIONIATAI0 HYXHBIMU [ MPOBEPKU
MAHHBIMH).

[Tpegraraemoe HUXe OOBACHEHNE TPEBPAIIAETCA B TEOPEMY IIPU
dbuKcayM TPOCTEUIIen KEeCTKON MOAenn (Takue TeOPEMBI MOXKHO,
OIO-BUAUMOMY, MNOKa3aTh W Mg HIMPDOKOI'O KJaacCCa APYIUX XECTKUX
MOJIeNIer, TaK ITO BCA TEOPUS, BUIUMO, OMPABILIBACTCA U TIPU MSAT-
KOM MO/EINPOBAHNN).

[MocaegoBaTenbHOCTS HEepBLIX Hudp mepBbix wmceax 2" (n =
=0,1,2,...):

1,2,4,8,1,3,6,1,2,5,1,...

COZIEPXKUT OYEHb MHOTO equHuIl. MOXHO TPOBEPUTDH, TPOJOIKUB BhI-
YUCACHUE, UTO €IWHUILI COCTABIAIT ACAMOTOTHIECKH 0Komo 30%

3Mou ppanmy3ckue KoLIern 00bACHILIE MEe, 9T0 Jlamiac, Gy 1y MEHICTPOM,
Tpe6oBa, YTOOBI BCE CIETA CXOAUINCH 0 KOMEUKH.
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Puc. 12. K Teopeme Bens.

YIEHOB STOU MOCIENOBATEILHOCTH. DTOT PE3YAbTAT CASAYeT W3 Te-
opemer I'. Belna (nokazaHHOU OKOMO CTa JE€T HA3a.M), COTIACHO KO-
TOPOU TMOCIEIOBATEIBHOCTE NPOOHBIX AoNen {nx} «ucer nz, rie &
WppaIoOHAILHO, PABHOMEPHO pacrpeaeneHa #Ha orpeske ot 0 go 1.
([IlpobHas moIa YMCIA @ — DTO PA3HOCTL {a} = a — [a] Mexay a u
HAMOOJIBIIAM LEIBIM IUCJAOM [a], He mpeBocxoasmuM a.)

Teopema Benia o3HatMaeT, ITO €CAM TOUKA IPLICAET IO OKPYXK-
HOCTM JIMHBL | MaraMu, HECOM3MEDPUMBIME C ee giuHOu (puc. 12),
TO M0JS BPEMEHU, TPOBOJUMOTO MPHITAIOMEN TOIKOU B KAXKIOU Y-
re, NPONOPIUOHAIBHA JIAHE AYTU (U HE 3aBUCAUT OT PACIOJIOKEHUA
IyTU HA OKPYXHOCTH).

[lepBaa mudpa ¢ IUCIA OIpEneraeTca TeM, B KAKOU U3 OTPE3KOB
mex 1y Toukamu lg i u lg(i+ 1) momagaer npo6uas JacTs (MaHTHCCA)
ero gorapudma (31ech u gajnee JorapudMbl TeCATAIHLIE).

ITockombky 1g 2™ = nlg2, a uucro z = lg 2 uppaunmoHaibHO, TEO-
pema Bewns nocrasaseT paBHOMEpHOe pacrpepenerue Touek {lg 2™}
ma orpeske ot 0 go 1. CremoBarenbHo, moas ducen 2", MMEROIIUX
mepBou MAGPOU MECATUUHOTO PABTOKEHUA 1, COCTABIACT [IIUHY P;
orpeska ot 1gi 1o 1g(i + 1). Mer moaygaem TakuMm 06pa3oM CIeyIo-
Iy CTATUCTUKY MePBbIX nudp uucer 2" (B mponeHTax):

i 1 2 3 4 5 6 789
100p; |30 17 12 10 8 7 6 5 5
Hampuwmep, moas emumuui coctasaser p; = 1g2 ~ 0,30103..., uro

nmpuMepHO B 6 pa3 6osble TOIu MEBATOK.
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Takoe ke pacupenenreHre UMEIOT MEPBBIE MUMPHI WIEHOB JTH060U
reoMeTpudeckon mporpeccuu (Hampumep, 3"). Uckmodenue cocta-
BIAIOT, KOHEWHO, mporpeccun 107, (v/10)™,... u Boo6me mporpeccuu
co sramenareramu 10P/9, rae p u ¢ mensie.

Jler aeamumath wHasanx H.H. KoncranTuHoB o6paTmni Moe BHUMA-
HUE HA TO, UTO MepBbie Mu(PhI HACSICHNU CTPAH MUPA MOMIUHAIOT-
CA TOMY Xe CTPAHHOMY PACIPEIeJeHUO: eUHUL, TPUMEPHO BIIECTE-
po 6ouabliie, YeM AeBATOK. BOT Moe Tormpamrmee OOBACHEHUWE DTOTO
ABIEHUA. PacCMOTPUM MOCIEI0BATENLHOCTD, 00PA30BAHHYIO IUCIEH-
HOCTAMU HACEJICHUA qﬁ)HKCHpOBaHHOﬁ CTpaHBbI B IIOCAEIOBATEIBHBIC
rogel. Cormacao Teopuu ManbTyca, 5T uucaa o6pasyoT reome-
Tpudeckyio nporpeccuio. CormacHo Teopeme Bewns, nepsoie nudphb
pacipeeleHbl Tak Xe Kak mepBble nndphl cTemenen qpoukn. [lepen-
€M Telepb K CTaTUCTUKE HaCCJICHUA PAa3HbIX CTPaH B OAWH M TOT
ke rox. CormacHo «(ProguvecKOMy MPUHIAY» BPEMEHHBIE CPEIHUe
MOXHO 3aMEeTUTh MIPOCTPAHCTBEHHBIMU: CTATUCTUKA MEPBBIX IuQp
JOMXKHA OKA3ATHCA TAKOU XK€, KAK [ OJHOU CTPAHEL

(DproamaecKkni TPUHIAT — TO K€ CAMOE COOOPAKEHME, COTTACHO
KOTOPOMY Il UCCJASTOBAHUS 3BOMIOIUU JEPEBA B JECy HET HeOoOXO-
OIUMOCTH X JaTh, KOIJa OHO BBEIPDACTET M3 CEMEHU M yMPeT, a MOXHO
MPOCTO MOCMOTPETH HA JEPEBbA PA3HBIX BO3PACTOB. 3AECH MBI MTPU-
MEHWJIU STOT MPUHIAI B OOPATHYIO CTOPOHY, BEIYUCIAA CTATUCTUKY
M0 CTPaHAM HA OCHOBAHWW 3HAHUK 00 DBOJIONUU OJHOU CTPAHBL.)

[l KOHTPOMA A CPABHUI UMCIA CTPAHUIL B KHATAX HA TOJKE B
Moeln OUOIMOTEKE, MIVHBI PEK U BHICOTHI TOP. BO BCEX DTUX CIydasx
[OJIY €IUHULL ¥ JOJU JEBATOK CPEIU MEPBBIX AQP MOLY IeHHBIX TUCEIT
OKa3aanuch Onm3kuMu. Kauru, ropel 1 peku He PacTyT B reOMeTputie-
CKOU Tporpeccuu, Teopusa MaibTyca K HUM HempuMeHuMa. [1osTomy
pas3nmYne CTATUCTUK NEePBBIX MUEMP B INUCIAX, BEIPAKAIOIINAX TUCICH-
HOCTHU HACENEHUA W, CKAXEeM, [JIUHBI PEK, CIYXKAT CBOEOODPA3HBIM
noaTeepxaeaneM Gopmyasl MarbTyca (COrIacHO KOTOPOU Haceme-
Hue 160 PacTeT B MeOMETPUICCKON IPOrPECCHH, JN60 YOLIBAET, KaK
MBI 5TO cerndac HabmogaeM B Poccun).

Onuako met pecars uHaszang M. B. Cespiok o0HapyXwi, 9TO HE
TONBKO HACEJEeHWEe, HO U TUIOMA A CTPAH MUPA MO JIAHIIOTCA TAKOMY
XKe CTPAHHOMY 3aKOHY PACIpeNeNeHus MePBLIX Mudp, KaK CTEIeHn

24



neoikn®. K mromagam reopua MaabTyca, MO-BHAMMOMY, HEIIPUMe-
HUMA, TAK 9ITO BOZHUKAET BOMPOC— KaK OOBACHUTE HTO MOBEICHUE
ILIOIIA TEH:

1 1 2 3 4
100p; |29 21 10 11

5 6 7 8 9
6 6 8 3 6

Oxa3bIBAeTCA, MEIBIN PAL MOJEIeN Mepenena Mupa MIPUBOIAT UMEHHO
K TakoMy pacmpenenenuio. [Ipocrenmas Mogens (11 KOTOpOU ycTa-
HOBJIEHUE yKa3aHHOTO DACIPEIETEHUI — TeOPEeMa) TAKOBA: 3a €Ih-
HUIy BPEMEHU CTPaHa ¢ BEpOATHOCTBIO 50% memuTca momomam, a ¢
BepoATHOCTHIO H0% 00BeAUHACTCA C APYTOM CTPAHOU TAKOU XKe TLIO-
A, Tu.

ITa, KECTKAA MOJETb JOIYCKAET TOTHOE MATEMATHIECKOE UCCIIe-
IOBaHMWe, MOKA3LIBAIOINIEE, UTO MOJA BPEMEHHU, B TEUYEHUE KOTOPOTO
nepBasg nudpa IUIOMALA CTPAHBI OyAeT eNUHUIEen (COOTBETCTBEH-
HO, 1) cocrasuser lg2 ~ 0,3... (coorsercTrenno, lg(i + 1) — 1gi).

Komnbiorepusie skcnepuMenTsl (mposegennbie M. B. Xecunon B
ToponTo m ®. Amkapau B Tpuecre aerom 1997 roga) nokasbBaior,
9TO TAKOE XK€ PACIpeNeleHre YCTAHABIUBACTCA B OOJBIIOM YUCTE
apyrux Mogeneu. Hanmpumep, MOXHO TPEANONOXKUTE, 9TO 33 €IUHU-
Iy BpeMeHH M100as U3 CTPaH (C MWIOMAAMA L) ¢ BEPOATHOCTHIO 1/2
00BEMUHAETCA CO CAyIaWHO BHIOpAHHOUW apyrou (06pasysa CTpaHy
WIOWAAN T + %)), & C BEPOATHOCTHIO MOJOBUHA MEIUTCA HA [BE
PaBHBIEC TaCTH.

Haumnas ¢ cOTHM cTpaH ILIOMALEH, CKAXEM, T = k, MOXHO
y&e 9epe3 COTHIO MAr0B MOLYYATh XOPOoIlee MPUOIUKEHIE K HAIIEMY
CTAHIAPTHOMY PACIPEIEICHUIO.

[lenenve Ha paBHBIE YACTH MOXHO 3aMEHWUTHL NEJICHUEM HA Ha-
cru momagen pry u (1 —p)zy (Ksebek, Ykpanna,. .. ), BepoaTHOCTH
O6BLEeIUHEHNA U NEJEHUS MOXHO CAETATH PA3IAIHBLIMU— PE3yJIbTa-
ThI YUCJICHHOT'O SKCIIEPUMEHTA MAJOTYBCTBUTEIBHBI K OTUM U3MEHE-
HEUAM Mogeau. MOXHO [daxe BBECTH B PACCMOTpeEHWe reorpadude-

310 pacmpeaereHre MOXeT IIOKa3aThCA MeHee CTPAHHBIM, €CIN 3aMeTUTh,
4TO 3TO — eIWHCTBEHHOe pacIpeeleHne, He 3aBUCAIee OT TOr'0, B KaKUX eIUHI-
max m3MepaoTed momanu (6y b TO KBaAPATHEIE KAIOMETPHI, KBAIPATHBIE MU,
KBAAPATHBIEC (PYyTHI, KBAADATHBIE TIOUMBLI U T. I.).
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CKOE TIONOXEHUE CTPaH, PadpemmB O0BEIWHEHWE JUIIbL C COCENIMU
(mpenebperas cymecTBoBaHHEM B cBoe BpeMsa Bocrtounou Ilpyccun,
a meiHe — Kammamarpagckon o6macty). TuCIEHHBIE DKCIEPUMEHTHI
OPUBOAAT K TOMY Xe pPacIpenereHuio (OygeM Ju Mbl MOIEeIUPOBATD
reorpaduio 3eMHOrO MIapa OKPYXHOCTBIO, Win cHepour, 0OTPE3KOM
WIU TPIMOYTOIBHUKOM).

Taxkum 006pa3oM, HaIlle pacupeneneHre ABIAETCA, MO-BUIAUMOMY,
CBOMCTBOM MATKOU MOEJHN, HO AOKA3ATEILCTBO TOT'O, ITO OHO YCTAa-
HAB/JIWBACTCA B €€ KOHKPETHBIX pDeaJn3aludaX B BUOEC XKECTKUX MOJe-
Jell — TPYyOHASA U JAJEKO HE PEIIeHHAS MATeMaTUIeCKasa 3a1a4a.

MaremaTuka, mogo6HO (U3UKe, — DKCIEPUMEHTATbLHAI HAYKA,
OTINYIaIIaACA OT (Z];)I/IBI/IKI/I JINITb TEM, 9TO B MaTeéMaTUuKe SKCIIepu-
MEHTHI OU€Hb JelleBhl. BuamMo, mMeHHO T03TOMY 610 1KeT OTAeJeHnA
matemaTuku B PAH B copok pas menbine Goqxera (PU3MIECKUX
oTaeneHun (a, CIeNOBATEIBHO, IIPOU3BOAUTEILHOCTE HAIIMX MATEMA-
TUKOB B COOTBETCTBYIOUIEEC TUCIO pa3 anne).

7. MATEMATUKA U MATEMATUYECKOE OBPA3OBAHUE
B COBPEMEHHOM MUPE

«No star wars — no mathematicsy, — rosopar amepukanipl. ToT
npUCKOPOHEBIN (DAKT, 9TO ¢ (BPEMEHHBIM?) TIPEKPAIIEHNEM BOEHHOTO
OPOTUBOCTOAHUSA MATEMATHKA, KAK U BCe (PYyHIAMEHTAILHBIE HAYKH,
nepecTanta GUHAHCUPOBATHCA, ABIAETCA MO30POM [ COBPEMEHHON
IMBUIM3AINY, IPU3HAIONIEH TOILKO (IPUK/IATHEISY HAYKH®, BeIYIIeH
ceba cOBepIIEHHO TTONOOHO CBUHBE TO MyOOM.

Ha camom gmee HUKAKWX TPUKJIAIHBIX HAYK HE CYIIECTBYET U HU-
KOD'Z[a HE CyLIECTBOBAJIO, KaK 3TO oTMeTua Oosee cTa JeT Ha3axg Jlynm
[TacTep (KOTOPOTrO TPYZHO 3AMOAO3PUTH B 3AHATHUAX, HE HYKHBIX
genosedectny). Cormacuo ITacTepy, CymecTBYIOT JUIIL TPUAIOXKEHU
HAyKMW.

OmnBITEL ¢ AHTAPEM U KOUIAYBUM MEXOM KA3aJIUCh GeCIIONe3HBIMEI

SHempexkparmaomneecs GUHAHCUPOBAHUE IMCEBIOCIUPATHYSCKIX HAYK BPOIE
DAPANCAXOIOTMA W AHTAUCTOPUIECKOro B3gnopa akagemmka A.T.Domenko (B
1997 roay 3aMm. akanemumka-cekperaps orgerenuns maremaruku PAH) eme xger
CBOero OO0bACHEHUA.
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npaBureniMm u BoeHadanbHrKaM X VIII Beka. Ho umenno ounm msme-
HIIM HAII MUp Tocae Toro, kak Papagern m MaxcBeanm HATHCATIHA
YPABHEHUsA TEOPUU DIEKTPOMATHETU3MA,. OTHU NOCTUNREHUA PyHIA-
MEHTAJILHON HAYKH OKYIWIN BCE 3aTPATHI YEI0BEYECTBA HA HEE Ha
corru JeT Brepen. OTKa3 COBpEMEHHBIX TPABUTENEN TIATUTD IO DTO-
My CYEeTy — YIUBUTEJbHO HEIATbHOBUIHAA MOJUTHUKA, 33 KOTOPYIO
COOTBETCTBYIOIIAE CTPAHBI, HECOMHEHHO, OyIyT HAKA3AHBI TEXHOJIO-
CUYECKOM ¥ CJIEJOBATENBHO SKOHOMUYECKOU (& TaKXke U BOECHHOM)
OTCTAJIOCTHIO.

YenosevecTBO B 1e10M (TIEPEN KOTOPBIM BEIL CTOUT TAXKETIEHIIaa
3a/7a9a BLIKWBAHUA B YCJIOBUAX MAJbTY3MAHCKOTO KDPU3UCA) HOTXK-
HO OyJeT 3amIaTUTh TAXKEIYIO [EeHY 33 OJu30pPyKO-drOUCTUECKYIO
MOJUTUKY COCTABIAIONINX €r0 CTPAH.

Maremaruieckoe COOOIIECTBO HECET CBOIO [TOJIO OTBETCTBEH-
HOCTHU 3a TOBCEMECTHO HAOMIOJaeMOe NABIEHUE CO CTOPOHBI Ipa-
BUTEJILCTB U O6HIeCTBa, B IIEJ0OM, HAIIPABJACHHOE Ha YHWUYITOXEHUE
MAaTEMATAIECKOUN KYJAbTYPhI KAK IACTH KYJIbTYPHOTO Haraxa Kaxao-
'O YeJlIOBE€Ka 1N B OCO6eHHOCTI/I Ha YHUYITOXECHUE MATEMaTUICCKOTO
obpa3oBaHUA.

Brixomomernnoe u popMaan30BaHHOE PO [ABAHNE MATEMATUKA
HA BCEX YPOBHAX CAETANIOCH, K HECIYACTHIO, CUCTEMOU. BuIpocan 1e-
JIbIE TIOKOJIEHUA TPOGECCUOHANBHBIX MATEMATUAKOB U TIPEIO JaBATEIeH
MaTEeMaTUKW, YMEIOIMNX TOJBKO DTO W HE MPEICTABIAImNX cebe Bo3-
MOXHOCTH KaKOTO-Iu00 APYroro Mpemno aBaHus MATEMATUAKHA.

Haubosee xapakTepHbIMU mpuMeTamMu (POPMATUIOBAHHOTO Ipe-
MOMABAHUA ABIACTCA U300WINE HEMOTUBUPOBAHHLIX OMpENCICHUN 1
HEMOHATHBIX (XOTA JOTUIEeCKW GE3yNpPevdHBIX) AOoKasaTeabcTB. OT-
CyTCTBUE TPUMEDPOB, OTCYTCTBUE AHAIU3A MPENEIbHBIX CIyIaeB U
npenena MPUMEHIMOCTYA MAaTEMATAIECKUX TEOPUN, OTCYTCTBUE Iep-
TeXeU U PUCYHKOB — CTOJMb XK€ TMOCTOSHHBIN HEJOCTATOK MATEMATH-
YEeCKUX TEKCTOB, KaK U OTCYTCTBUE BHEMATEMATUYICCKUX TIPUIOXKE-
HUUM ¥ MOTUBHPOBOK IMOHATUN MATEMAaTUKMA.

Yxe Ilyankape oTMetwad, ITO €CTh TOIBKO B CIOCO6a HAYINTH
APO6AM — Pa3pe3aTh (XOTA ObI MBICIEHHO) TU6O0 TUPOT, TAOO0 AOJOKO.
[Ipu m060M Apyrom cmocobe o0ydeHus (AKCHOMATHIECKOM WIM AJ-
Fe6pa.I/I‘IeCKOM) HIKOJABHUKW NPEATIOYUTAIT CKIAABIBATH IUCIUTECIN
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C IMCAUTENAMH, & 3HAMEHATEIN — CO 3HAMEHATE/AMN.

MateMaTuka ABIACTCA SKCIEPUMEHTAILHOU HAYKOM — TaCTbIO
TEOPETUYECKON (DMBWKU UM IEHOM CEMENCTBA eCTECTBEHHBIX HAYK.
OCHOBHBIE IPUHIAIEL HOCTPOEHUA U MPENOJABAHUA BCEX STHUX HAYK
IPUMEHVMBI U K MaTeMmaTuke. VICKyCcCTBO CTPOroro JOrm+aeckoro
PACCYXKACHUA U BO3MOXHOCTD MOIYYATh HTUM CIOCOOOM HAJEXKHBIE
BBIBOJBI HE JOMXKHO ocTaBaThbesa npusmiermenn [leproka Xommca —
KaX/bIl IIKOILHWK TOJKEH OBIAJETb DTUM yMEHHeM. YMeHHe CO-
CTABIATH ANEKBATHBIE MATEMATUIECKUE MOMEIN PEATbHBIX CUTYa-
OUI [OMXKHO COCTABIATH HEOTHEMIEMYI0 9YaCTh MaTEMaTHIECKOTO
00pa3oBaHMA. YCIOEeX IPUHOCAT HE CTOJIBKO IPUMEHEHWe T'OTOBBIX
penenToB (KeCTKUX MOJENeN), CKOTbKO MAaTeMATUIeCKUN MOAXOM K
ABJEHUAM DPeaTbHOro Mupa. [Ipm BceM OrpOMHOM CONMAIBHOM 3HA-
YeHUM BBIUUCIEHUN (M computer science), cmia MaTeMaTWKW HE B
HUX, ¥ NPENOJABAHNe MATEMATUKHU HE NONKHO CBOAUTHCSI K BBIUU-
CAMTENbHBIM PEernTaM.

B ucropun Poccun 6bin mpeMbep-MEHHCTD € MATeMaTHIECKIM
obpazoBarmem (oxomumBmmiu CamkT-IleTepOyprckuit yHUBEPCUTET
0 MaTeMaTuKe B mKoxe leObimesa). Bor kax oH onuceBaeT pasHu-

oy MeX Iy MATKUM U XKECTKUM MaTEMATUICCKUM MO,Z[eJII/IpOBa,HI/IeMSI

Mex gy mMaTeMaTWKaMu €CTh [BOSAKOTO POMIA JIFOIU:
1) maremaTukm-puIOCOdPEI, T.€. MATEMATUKA BHICIIEH
MATEMATHIECKON MBICAU, MJAA KOTOPBIX TH(PHI U WC-
YUCICHUASA €CTh PeMecIo; AJIA dTOr0 PoJa MaTeMaTHUKOB
mndpsl U UCIUACICHUA HE KHMEI0T HUAKAKOTO 3HAYEHUA,
UX YBICKAIOT He IU@MPHI U UCIUCICHUSA, & CaMHA MaTe-
MaTtudeckue wupen. OOHUM CIOBOM, DTO MATEMATUKW,
TaK CKa3aTh, IUCTON PUIOCOPCKON MATEMATUKM; 2) Ha-
IIPOTUB, €CTh TaKWe MaTEeMATUKN, KOTOPHIX (huaocodusa
MaTEeMAaTUKU, MaTeMaTUYCCKHEe HAEH He TPOTraloT, KO-
TOpBIE BCIO CYTh MaTeMATUKN BUAJAT B HNCIACICHUAX,
nudpax 1 GOpMyIax. ..

MaremaTuku-puiocodsl, K KOTOPBIM MPUHAIICKY U
A, OTHOCATCA BCerJa C Ipe3peHreM K MaTeMaTHKaM-HC-

5C. 0. Burre. Bocmomunanms, T. 3, rr. 5.
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IUCIUTENAM, & MATEMAaTUKA-UCIACIUTENN, CPEAN KOTO-
PBIX €CTh MHOT'O YUI€HBIX BeCbMa 3HAMEHUTHIX, CMOTPAT
Ha, MaTEMATUKOB-(PUIOCO(POB KAK HA JIOAEA B U3BECTHOM
CMBICJIE (TPOHYTBHIX).

Cenyac MBI 3HAEM, 9TO OMUCAHHBIE BUTTE pasnumyama UMenT (u-
3MOJIOTAYIECKOE MPOUCXOX qeHre. Harmr Mo3r cocTomT M3 AByX IMOIY-
mapuu. JleBoe 0TBEYAET 32 YMHOXEHUE MHOTOWICHOB, A3LIKY, IIAX-
MaThl, UHTPUT'X U IIOCJICAOBATECJIBHOCTN CAUJJIOTU3MOB, a IIPpAaBOE€ — 3a
OPOCTPAHCTBEHHYIO OPUECHTAOWIO, UHTYUIUIO U BCE HeO6XOrI[PIM06 B
PEATBHON KUSHUA. Y «(MATEMATUKOB-UCIUCIATENEN) IO TEPMUAHOIOT N
BurTe runeprpodupoBano meBoe moayiiapre, OOBITHO 33 CIET HEI0-
Pa3BUTHUA MIPABOr0. JTO 3a00MEBAHUE COCTABIAET UX CUIY (BCIIOMHUM
«Bamury Jlyxmaar Habokosa). Ho momMmaMpoOBaHME MaTeMaTWKOB
5TOrO0 TUIA W MPUBEIO K TOMY 3aCUIBI0 AKCHOMATUIECKO-CXOMACTH-
9ECKOM MATEMATUKW, OCOOEHHO B MPENOAABAHUM (B TOM YHUCJE W B
CpeJHEeN IIKOIEe), Ha KOTOPOe OOLWECTBO €CTECTBEHHO U 3aKOHHO pe-
arupyeT Pe3KO OTPHUIATEIbHO. Pe3yrsrTaToM ABHIOCH MOBCEMECTHO
HabIOTaeMoe OTBpallleHne K MaTeMaTWKe W CTPeMJIeHWe BCeX Ipa-
BI/ITeJIefI OTOMCTUTH 3a NEPEHECEHHBIE B IUIKOJEC YHUXCHUA €€ U3HU-
ITOXEHUEM.

Msarkoe MogerupoBaHue TpebyeT rapMOHHIHOU pabOTHI 060MX
moxyurapuy Mosra. [locte okonvanma yausepcurera BurTe He Hamen
pabOTHI TI0 CHENMUAATBLHOCTY U MPWHMAI MPEIIOXEHTE TACTHON KOMITa-
HAM CTATh HAYAIHLHUKOM AucTaHiuu Ha HOro-3amamgHou xeme3Hou
mopore. [l 3aHATHUA 5TOr0 MOCTA €My IPUILIOCH TI0 Heaelre TpoCTa-
KVPOBATHCA B OOJXKHOCTU KaXIA0T0O W3 CBOUX IMOLYINMHEHHBIX (CTpe—
JOYHUKA, MIYTEBOTO 0OXOMINKA, OAraXXHOTO pa3aaTInKa, OMIEeTHOTO
Kaccupa, KOvIerapa, MallmHUCTA, HAIATLHUKA CTAHIAM. . . ) — HEOIe-
HUMBIA OTBIT A Oy AYIIErO MPeMbeP-MUHUCTPA.

OnmHax bl TAPCKUU moe3q, caenyomui B KpeiM, ObLI 3aMeIIeH
mo mpuka3dy BurTe Ha ero mucrammuu. HecMoTps Ha Bo3MyIeHWe
Anexcamgpa III, MAIIMHACT HOJIMHUICA HE €r0 IPUKA3Y, a IPUKA3Y
CBOEro HAYAJbHUKA maucTaHimu. Korma moesn mepemren Ha Caemyro-
IIyI0, VKe He MOAYWHABIIYIoCI BuTTe, aucTaHnio, CKOPOCTH OBLIa,
€CTECTBEHHO, TOBBIIIEHA. BCKOpe HApCKUHM MOE3] COLIET C PETbCOB
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u onpokwHyaca (karacrpoda y cranmmu Bopok). [laps sanomumr
MM HEMOKOPHOT'O HAYAMLHUKA NUCTAHIUU, U BuTTe ObLI HA3BHAYEH
MUHUCTPOM (KaXeTCd, MyTel COOOUIEHWA), a BIOCACACTBAN CTAT W
npeMbep-MuHECTPpOM. C ero UMeHeM CBA3aHA BCA IPAHIUO3HAM DIOXA,
«Pas3BUTHUA KanuTammsMa B Poccumy, B TOM 9UCIE — CTPOUTETHCTBO
NEUCTBYIOMIEN U CEMYIAC CEeTH XKEIE3HBIX NOPOr.

Ho BurTre nydrne pazbupaicsa B pealbHON XU3HU CTPAHBI U B IIPO-
GreMax SKOHOMWKHU W TEXHUKW, 9€M B MOIUTUYECKUX MHTPHUrax (K
KOTOPBIM OOMBIIUY TATAHT WUMEIOT JI0A7 Jesonorymapusie). C npu-
XOIOM K BIACTHU JeATeler Tuna PacimyTuHa OH ObUT OTIIPABIEH B OT-
CTaBKy. BUTTe BHOBb MPU3BIBAJCA K BIACTHU [JIA JUKBUIAIUAYA KPUTH-
9ECKUX CATYAIUN, CO3 JAHHBIX TIOMUTAKAMY (PYCCKO-AMOHCKAA BOMHA,
pesomonua 1905 roga), 1 gaxe mpegmomaraio, 9To ecau Obl BurTe
OCTaBAJICA PyKOBOAWTENeM Poccum B TedeHWe CAeIYyIomero necsaTu-
JeTHUA, TO HAIIA HCTOPHUA OLLTa OLI COBCEM HMHON: He OLLIO OLI HHI
MUPOBOU BOWHBI, HA PEBOMIONMYU U MBI XUIu Obl cendac, Kak DuH-
aaugusa win [Benus. . .

Konewno, cmma BurTe 3akmiodanack BOBCE HE B HTPUMEHEHWUN
KAKOU-IMO0 MATEMATUKY ((UCUUCICHUA»), & B TOM CIOCOOE MBIIILIe-
HUSI, KOTOPBIU OH HA3BIBAET «(MATEMATUKOU-(PUIOCOPUEN» U KOTOPBIT
3aCTABMAET YEIOBEKA C MATEMATUYIECKUM OOPa30BAHUEM AYMATH O
BCEX PEANUAX OKPYXKAIOUIEr0 MUPA ¢ MOMOIIbIO (CO3HATEIBHOTO WIN
6€CCO3HATENBHOTO) MATKOTO MATEMATHIECKOTO MO IETAPOBAHMUA.

Unes o HEOOGXOAUMOCTH DTOTO POMA MBINLIEHUS [ YCIEXa B
M000M 3KOHOMWYECKON WM TPOU3BOACTBEHHOU EATENBHOCTH (UC-
KII0Y9asA, OBITH MOXET, IOIUTAIECKUE HHTPUTH ) GBLIA XOPOIIO TOHATA,
yXKe CTO JeT Hazaj :

He mompsyromasca MaTeMaTHIeCKUMU CAMBOJAMU “eJIO-
BeYeCKad JOTMKA 33a9aCTYIO 3aMyTHIBAETCSA B CIOBECHBIX
OTIpeNeIeHNsAX U [NeJaeT BCIeACTBUE DTOTO OUMOOTHLIE
BBIBOZIBI — U BCKPBITH 3Ty OMIKOKY 33 MY3BIKOIO CJIOB MHO-
r'1a CTOUT OTPOMHOTO TPYyAa U O€CKOHETHBIX, IacTO Oec-
ILIOJHBIX, CIIOPOB.

"B. ®. Apuoass. oanruko-skooMmdeckue sriogsl. Ogecca, msg. Pacmomosa,

1904, 113 c., c. 5.
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K coxamenuio, m cemsac OCTAIOTCA AKTYAILHBIMA CIOBA KIACCHKA
MATeMATHIECKON SKoHOMUKH Ilapero®:

OJKOHOMUCTHI, HE 3HAIOUINE MATEMATAKN, HAXOMATCA B IO-
JOXKEHUN JIOJEN, XKEeMAIUX PEIUThL CUCTEMY ypaBHE-
HUU, He 3HAA HU TOTO, 9TO OHA U3 CeOd MPEeACTABIACT,
HU TOrO Jaxe, ITO IPEICTABIIET M3 cebsa Kaxgoe BXO-
LAniee B Hee eIUHUIHOE YPaBHEHUE.

BriBogbr: miaHmpyeMoe BO BCeX CTPaHAaX MOJaBIeHue (pyHIaMeH-
TATLHOW HAYKW W, B YACTHOCTH, MATEMATUKH (110 AMEPUKAHCKUM
QaHHBIM Ha 5TO UM ToTpebyercs et 10— 15) mpuneceT demoBedecTBy
(7 OTHENBEHBIM CTPAHAM) BPE, CDABHUMEIN CO BPEIOM, KOTOPBIU MTPH-
Hecau 3anaqHon muBwinsanuu (u Vicnanum) KOCTPHI NHKBU3UIIAH.

MaremaTrdeckoe 06pa3oBaHME AOTKHO COCTABIATH HEOTHEMJIE-
MYIO YaCTh KYJBTYPHOT'O 6araxa KaXaoro IKoabHuKa. Ho oHO He
MOMKHO HUKOMM 06Pa3oM CBOAWTHCA K pementypam (Oyab TO Tabmu-
ma ymHOoxenusa urn Windows 95).

OCHOBHOU IENBI0 MATEMATUIECKOTO 0OPA3OBAHUA JOMKHO OBITH
BOCHIIUTAHUE YMEHUA MATEMATUIECKN UCCAETOBATH ABICHUA PeaTbLHO-
ro0 MUpa, YMeHUsA, TaK XOPOIIO ONMMCAHHOTO BuUTTe B ero xapaxTe-
pUCTHUKE «MaTeMaTUKu-Gurocopumy U TaK OJECTAIIE UCIONB30BAH-
HOT'O UM B BOBCE HE MATEMATHYICCKOU AEATEILHOCTH. VCKyCCTBO CO-
CTABIATH U UCCIEAOBATH MATKUE MATEMATUYIECKNE MONENN ABIAETCA
BaXXHENIIEr COCTABHOM IaCTHIO DTOT0 YMEHHN.
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