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IIpnMepoM XKeCcTKOR MOAENH sIBAsgeTCs Tabanna yMHOXeHns. [Ipo-
CTeMIINA TIPAMep MACKOH MOJelM — NPHHIWI «eM Jajlbllie B Jec,
TeM Gonsle ApoBr. Bo3MOXHOCTH ITONE3HOM MaTEMATHYECKOM Teo-
PH¥ MACKMX MOJeNedl OTKPHTA OTHOCHTENLHO HeZaBHO. B moknazge
Ha IPOCTEALINX HpuMepax GygeT MOKA3aHO, KaK HTa TEOPHSA MOXET
IPAMEHATHCA B 9KOHOMMECKAX, SKONOIMYeCKUX M COMMONOrUIeCKAX
MOJeNAx.

1. MOAEAL BONHBI UJIK CPAYXKEHUA

B npocremue# Mogenn 60pb6H ABYX HNPOTHMBHMKOB (CKaXeM, ABYX
apmuit) — Mogenn JlaHkacTepa — COCTOAHME CHCTEMBI OMUCHIBAETCA
TOYKON (Z,y) MONOXMTEILHOrO KBaJPAaHTA ILIOCKOCTA. KoopauHa-
TH 5TOW TOYKH, T ¥ Y — 3TO UNCIEHHOCTH IIPOTHBOCTOAUMX APMUIL.
Mogens umeeT BHA

T = _by7

Y = —axz.

30ecs a— MOIIHOCTh OpYyXMaA apMuy z, a b— apmun y. I[Tompocty
rOBOpA, IPEAIONAraeT A, ITO KAXAKM COAAAT APDMUM T yOHBAeT 3a
eTUHNANy BPEMEHHM ¢ CONJAT apMMM Y (M, COOTBETCTBEHHO, KaX LI
conrgaT apMun y ybmsaer b coagatr apmum z). Touka Hapg GykBo#
3/leCh ¥ JaNee O3HAYAEeT IPOM3BOJHYIO 1O BpeMeHHM , TO ecTh CKO-
POCTh M3MeHeHuA 0603HAYeHHON OYKBOM BEIMYMHH,

ITO— XKeCTKasd MoJelb, KOTOpas JOUYCKAeT TOYHOE PelIeHNne

dz = b_y, azdzr = bydy, ax? — by? = const.
dy azx

OBOMIONHUA YUCICHHOCTEM APMHUHA T M Y TPOMCXOAUT BAONL I'H-
nep6onsl, 3ajaHHon >TuM ypasuenweM (pmc. 1). Ilo xakom MMeHHO
runepbone NOMAET BOMHA, 3aBUCHT OT HAYANBLHOM TOYKM.

DT runep6oas pasgetens IpaMoi /az = vby. Ecin Havanssan
TOYKA JEXHUT BhIIIE 3TON mpaMon (crywait 1 ma puc. 1), To runepbo-
/13 BEIXOJUT HA OCh Y. DTO 3HAYMT. YTO B XO[€ BOWHHI YHUCJACHHOCTE
' ApMMH T YMeHBUIAETCA JO HyAd (33 KOHEYHOe BpeMs). ApMuA Y BhI-
MIDHIBAET, IPOTUBHUK YHAITOXEH.
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Puc. 1. 2KecTkas Mozens BONHEL

Ecin HavanpHas TOYKA JEXUT HUXe (CIydad 2), TO BLIMCPHIBA-
eT apMui y. B pasgensiomem >TH CIyHalm COCTOAHHMHM (Ha IPAMOM)
BOMHA 3aKAHIUBAETCA KO BCEOOIIEMY YIOBJIETBOPEHHUIO UCTpeOIcHM-
eM o6enx apmni. Ho na 10 Tpefyerca 6eckoHedHO GOAbIIOE BpeMa:
KOH(MINKT HpPOJOMIXKAET TIAeTh, Korga o6a IpOTUBHMKA yXKe obeccu-
JIEHH.

BriBox Mogemn TakoB: guia 6opebH ¢ BABoe 60onee MHOrOIMCIEH-
HBIM IPOTHMBHMKOM HYXHO B 4eTHIpe pasa 6onee MOLIHOE OpyXue, C
BTpoOe Gonee MHOIOYNCIEHHBIM — B JEBATHL Pa3 ¥ T.A. (HA 3TO yKa-
3BIBAIOT KBaJPAaTHBEIE KODHY B YPABHEHUW IIPAMOM).

flcHo, ogHAakKO, YTO Hallla TIOJOEICKAs MOAEIb CHIBHO MIeau-
3MpOBaHAa U GBITO OBl OMACHO HPAMO HPUMEHATH ee K PEealLHOH CH-
Tyanud. BosHHKHET BOIPOC— KaK V3MEHUTCA BHIBOX, €CAM MOAEIb
6yaet Heckonbko uHon. Hanpumep, koapdpnunerTst a n b MoryT 6HITH
HE CTPOr0 NOCTOAHHLIMHE, & MOI'YT, CKaXeM, 3aBUCETb OT Z M OT Y.
M TO4HHIN BMJ 5TOU 3aBUCUMOCTY HAM MOXET OLITh HEM3BECTEH.

B sToM cayyae pedn ugeT o cucTeMe

& = —b(z,y)y,
y. = _a($7 y)m,
KOTOpadA yxe He PeIlaeTcsa ABHO.

OaHako B MaTeMaTHKe pa3paboTaHLI METOLHI, HO3BOJAIOMINE Cle-
JAaTh BHIBOAH OOLIEr0 XapakTepa, M He 3Hasg TOYHO SBHOTO BHJA
byakund ¢ # b. B 5T0oM cuTyanun npuEATO rOBOPUTHL O MATKOH MO-
Jenn — MOJENN, MO JAIouercs n3MeHeHnaM (3a c4eT BHIOOpa QyHK-
UM ¢ ¥ b B HaeM IMPHEMEPE).
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Puc. 2. Markas Mogens BOWHEI.

O6uIni BLIBOJ B JAHHOM CAYy4ae €CTh YTBEPXKIEHHE O CMPYKmMyp-
notl yemoduueocmy MCXOLHON MOJean: M3MEHeHue PyHKuuu ¢ u b
H3MEHHUT ONMCLIBAIOMIAE XOJ BOECHHBHIX AEMCTBHM KPUBHIE HA ILIOCKO-
ctu (z,y) (KoTopsie yxe He 6yfyT rUmep6oraMy U pasAeLmomeit ux
NpsMou), HO HTO M3IMEHEHHE HE 3aTPArdBaeT OCHOBHOI'O KaieCTBEH-
HOT'O BBIBOAA.

BuiBog 9TOT COCTOAN B TOM, YTO MOJOXEHUA «T BLINTDPHIBACTH M
«y BHIMTPLIBAETY Pa3feNeHEl HEHTPAILHON JUHUEN «06e apMUM yHH-
YTOXAIOT APYT APYyra 3a 6ECKOHEYHOE BPEMs».

MaTeMaTHKU TOBOPAT, 9TO TOIMOJOTMYECKMU THII CHCTEMLI Ha
mWIOCKOCTH (Z,y) He MEHAETCA [IPU M3MEHEHNM (pyHKUMM a U b: oo
IPYBOAWT JHNIG K UCKPUBJICHNIO HEATpaapHON aunnn (puc. 2).

IJTOT MAaTEMAaTUIECKUH BLIBOJ HE CamMOOYeBHAeH. MOXHO mpea-
CTaBUTh cebe M JpPYrYyI0 CHTYauuio, Hanpumep, H306paxxeHHYIO
Ha puc. 3. MaTemaTr4eckas TeOpMA CTPYKTYPHOM yCTOMIMBOCTH
YTBEPXJAET, UTO 3T CATYAIIUA HE PEANU3yeTCsA, BO BCAKOM CIy4ae
JJIA He CIMINKOM MAaToJoruveckwx ¢yHkmui a u b (ckaxem, oHa He
pealn3yeTcs, eCIN ITO — IIOJOKHUTEILHLEIE B Hyjle MHOTOWIEHH ).

Mur MoxeM caeNnaTh BHIBOA O Ka4e€CTBEHHOM IPHMEHMMOCTH IIPO-
CTEeHIIe! MOJENM BOMHH JIA HPHOIMXKEHHOrO OMMCAHMA COGHLITHH B
[EeJTOM KJAcCe MOJeJeH, IPHYEM [IA DTOr0 AaXe He HYXHO 3HATHL
TOYHOTO BHJA XECTKOH MOJEIH: BLIBOALI CIIPABEIIMBLI 1A MATKOW
Mogenn. Ha camom Jese mpocTeHmas MOMelb JAeT AaXe IONe3Hoe
KOIMIECTBEHHOE IIPEACKA3aHUe: HAKJIOH pa3jiefflolel HeuTpadbHOU
npsAMoll B HyJe ompenenserca gpopmydoi /az = vby, rae a u b—
3HadeHuA K03(hEPULNEHTOB B HYJE.
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Puc. 3. Hepeanusyemas Mogesb BOMHBL.

To ecTh NPMHUMN «eCA¥ OPOTMBHUKOB BABOE (OnblIe, TO HALO
NMeTb B 4YeTHIpe pa3a 6onee MOUIIHOE OpYXHe» CIpPaBEINB HA KO-
HEYHOM 3Tale B3AMMHOI0 MCTpebGieHnsA, B TO BpeMsa KaK Ha HaYanb-
HOM 3Talne BOWHBI YACI0 4 HYXHO, GBITH MOXeT, OTKOPPEKTHPOBATL
(yumTHiBas Bug Koadduuuenton a u b). [[ng 5TOH KOPPEKTHPOBKHA
B MAaTEMaTHKe MACKHX MOJeJeH Toxe pa3paboTaHul 3¢ ¢eKTHBHLIE
MeToAu (HECMOTPSA Ha TO, 4TO ABHAA (POPMYIa A pelIeHusA ypaBHe-
HMH MOJENIM He TONBLKO HEM3BECTHA, HO M — 3TO CTPOro JOKa3aHO —
He CyLIECTBYeT BOBCE).

MoxHO AyMaTh, YTO ONKMCAHHAS MOJENb OTYACTH OOBACHAET KaK
Heygaun Hanmoneona n I'uTnepa, Tak u ycnex BaTuia u Hagex s My-
CyALMAHCKUX QYHIAMEHTAINCTOB.

2. ONTUMU3AIUA KAK IYTh K KATACTPO®DE

[pocrenuas Mogenr pocra £ = kr mpegnoxena MamnTycom (aiaa
pocra HacexeHuA 3emnu). OHa BegeT, KaK XOPOUIO H3BECTHO, K IKCIIO-
HEHIUANLHOMY (T. . 04eHb GHICTPOMY) POCTY HACENEHHUS T C TEUEHU-
eM BPEMEHH. DTa XeC1Kkad MOJEIb IPUMEHUMA (padyMeeTcs, C Oro-
BOpPKaMH), HAIPMMED, K pa3BuTHIO Hayky B 1700 — 1950 rogax (mame-
pAeMoOMYy, CKaXeM, IMCIoM Hay4uHuix craTed) (puc. 4). [Ipogonxenune
SKCIIOHEHUHMANLHOIO POCTA HAYKHU B CIEIYIOMNY BeK OHICTPO IPUBEIO
6L K MCYEPIAHUIO GyMaru ¥ YepHII, IPHYEM HMACAO YYEHBIX ZOMXKHO
6510 6B JOCTUIL NIOJOBHHEI HACEIeHNA 3€MHOI0 IHapa.

Acro, uTo 0butecTBO (BO BCEX CTpaHAX) HE MOXET TOrO JOMY:
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Puc. 4. PocT Haykn.

CTHTD, U CIEJOBATEILHO PA3BUTHE HAYKM AONXKHO OGLITH TOJABIECHO
(4o MuI n HabmogaeM BO MHOTMX cTpaHax; B Poccmn pedopMupo-
BaHHE aKaZEMWYECKOM HAyKM IMPOMCXOAUT KaK pa3 ceddac).

AnanorudHsie ABNEHNA HACHUIEHWSA NPOUCXOLAT B 000N IOIy-
JAAUMK (M, BEPOATHO, BCKOpPE MPOMIOMAYT C HeJOBEHECTBOM B LE-
JIOM): KOr'Aa HaceleHNe CTAHOBUTCH CJAMIUKOM GONBIUAM, MAILTYCOB-
CKaf XECTKaA MOJEJb C INOCTOAHHBIM K03¢h¢dUuuneHToM pocTa k me-
pecTaeT 6LITh NpnMeHMMOn. EcTecTBeHHO, IpH CAMIUKOM 6OABUIAX T
KOHKYPEHIMA 33 PECYPCH (IMILY, FPAHTH ¥ T. [.) IPUBOJUT K YMEHb-
mwenuo k, ¥ XecTkaa Mogeab ManbTyca qomxHa GBITH 3aMEHEHa, MAT-
KON MOJEJIBIO

z=k(z)z

C 3aBUCAIIMM OT HACENEHHA KOD(pPUUMEHTOM pasMHOXeHua. [lpo-
CTEHINMM HpNMEpOM ABIAsAETCA BHIGOp k() = a — bz, YTO IPHBOAUT
K TaK Ha3LIBaeMOM JOTMCTHYECKOH Mogeru (pHuc. 5):

& =az — bz?, wanpmmep, %=z ~ T

Bri6opom cucTeMbl eauHMI T M { MOXHO IPEBPATHThL Kod(duuu-
eHTul a ¥ b B 1. [logdepkHy, OZHAKO, YTO BHIBOALI, KOTOPHIE GYAYT



, DKCIIOHEHLIMATbHAA
! ) KpWBas
!

k(z)z A A

Punc. 5. Jlorncrrdeckas MOJenb.

CHenaHH HUXe, OCTAIOTCH (C TOYHOCTHIO JO THCIOBHIX 3HAMEHNH KOH-
CTaHT) CHPABEJINBHIMA U NPX MOOHX 3HAUEHAAX KO2DPUINEHTOB a
1 b ¥ gaxe A WIMPOKOrO KAACCA MOAENEH € pas3nn4HHMHA (y6riBao-
wnMu ¢ z) pyakuuamn k(z). UaeiMn cioBaMu, ZanbHeHINe BHIBOLHI
OTHOCATCA KO BCEM MACKOM MOJeNN, a He K CIEHMATLHON XKECTKOM
JOrACTHIECKOM MOJENHN.

Ha puc. 5 ciea msobpaxen rpadpuk ¢yHkunmu k(z)z, MOTOXA-
TenbLHOW Mex Ay ToukaMu A n B. B neHTpe n3ofpaxeHO BEKTOPHOE
none! Ha ¥306paxalouIell BCEBO3MOXHEIE COCTOAHNA CHCTEMH OCH Z.
OHO yKa3HBaeT CKOPOCTH SBOMIONMHA COCTOsHMA. B Toukax A m B
CKOPOCTBL PaBHA HYJIO: 3TO CTANMOHAPHEIE COCTOAHUsA. Mexay An B
CKOPOCTB NOJOXATENbHA (HACeleHne PacTeT), a 33 TOYKOH B —oT-
pHuaTensHa (Hacenenne y6mpaeT). CrnpaBa n306paxeHa pe3yabTHDY-
JOLAA 3aBUCHMOCTD HACEJIEHMsA OT BPEMEHM IPHM DA3HBIX HAYAIBLHBIX
YCIOBHAX.

Mopgensb IpeACcKa3HBAET, YTO C TeYEHNEM BPEMEHM yCTAHABINBA-
eTCA CTANMOHADHHIM peXuM B, xoTopu# ycToN4ms: 6oabluee Hace-
JEHNE YMEHbUIAETCA, MEHBIIEE — YBeINIABALTCA.

JlorucTHyeckas MOJenb YAOBIETBOPHTENLHO ONMCHIBAET MHOIO-
YACAEHHbIE ABICHNA HACLIIeHnda. B6amsu A, Korja HaceJeHUWE Malo,

! MMenHO, B KX JOW TOUKe, M306PaKAOmeN COCTOAHMA, IPUI0KEH BEKTOP CKO-
POCTH MBMEHEHMA DTOr0 cocToaumnsa, T.e. . CMm, Hanpumep [10], c. 32.



OHa O4eHL 6aM3Ka K MaabTy3uaHckow mogern. Ho mpm JocraTod-
HO Goabumx z (mopaaxa 1/2 mpu HaweM BuIGope Ko3(dHUMEHTOB)
HAGMIOJAETCA PE3KOE OTANYME OT MAlbTY3MaHCKOro pocra (06o3HA-
YEHHOIO HA PHUC. 5 MYHKTHPOM): BMECTO YXOJa T Ha 6ECKOHEYHOCTH
HaceJeHHe NpUOAMXKAETCA K CTanMOHapHOMY 3HadeHmio B. Hacene-
Hue 3eMan cenmdac npubanmxaerca K 6 muwummapgam. CranuoHapHOe
3HaYeHue (IO Pa3HbIM oneHKaM) 16 - 20 MMmLIMapIOB HeJOBEK.

JlorucTuieckas MOJenb ABIAETCA OORIMHON B DKoaornu. MoxHO
ce6e nmpeacTABUTH, HAIIPUMEDP, 4TO £ — 3TO KOIUHEeCTBO PHIO B o3epe
uiu B MupoBoM okeaHe. [locMoTpnM Teneps, Kak ckaxeTcd Ha cyabbe
STHX puI6 PpHOOIOBCTBO C MHTEHCUBHOCTRIO C:

P=z—12%—c.
Brrqucienus mokas’biBalOT, YTO OTBET PE3KO MEHAETCA IPH HEKOTO-
POM KPDHTHYECKOM 3HAYEHWN KBOTHI BHUIOBA, ¢. [l1s Hawen xKecTKOn
MOJEIN 3TO KPUTHYECKOE 3HAYEHME eCTh ¢ = 1/4, HO aHANOrWYHbIE
ABJIECHHUA MMEIOT MECTO KN ,ZIJXﬂ MﬂI‘KOﬁ MO gEIHN

=z —k(z)z—c

(KpUTHYECKOE 3HAYEHNE C B ITOM CIy4ae MAaKCUMyM byHknnu k(z)x).

Xo/ »BOMOUMM IMCIA PHIG T C TeYeHHeM BpeMeHH t U306paxeH
Ha puc. 6. Ecam xBOoTa ¢ Mana. TO mMaMeHeHuA (IO CPABHEHHIO CO
CBOGOAHOM IIOMYJLALMEN, A1A KOTOPoH ¢ = () COCTOAT B CAEAYIOUIEM.

Cucrtema nMeeT aBa pabHOoBecHbrx cocTofuma, A u B. Cocros-
Hue B yCcTOMYHMBO: NONyJAnMA B 3TOM CIy4Yae HECKOILKO MEHbIUE,
4eM Heo6JaBIMBaEeMas, HO OHA BOCCTAHABAMBAETCA IIPH MAJNBIX OT-
KJIOHEHUAX T OT PABHOBECHOI'O 3Ha4eHHa B.

CocTrosanue A HEyCTOMYNBO: eCIM BCIEACTBHE KAKUX-IHO0 IPHIKH
(ckaxem, 6paKOHLEPCTBA WM MOPA) pa3Mep MOMYIANMM YIAJET XOTh
HEMHOT'0O HMXe yPOBHA A, TO B JANbLHEHIIEM NOMYJIANKA (XOTA N Mex-
JIEHHO, ECJIK OTJIMYME OT A HeBeauKO) 6yAeT yHHITOXEHA [IOMHOCTLIO
33 KOHEYHOE BpeMA.

ITo MoeMy MHenn10, cocTosHue Hayku B Poccun B HacTosmee Bpe-
M$ OIIMCHIBAETCA IPHUMEPHO TOYKON A: OHO elle CTAMOHAPHO, HO, KAK
rOBOPAT (PU3MKM, KBA3UCTANMOHADHO B TOM CMEICHE, YTO HEGOABIIOE

10
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BCTPAXMBAHUE MOXET JErKO IIPUBECTH K HEOOPATHMOMY YHHUTOXE-
HUIO.

[pu 661pIIKRX KPATHIECKON KBOTAX BBHUIOBA C INOMNYyIANUA T YHU-
YTOXAETCA 33 KOHETHOE BpeMA, KaK Obl BeJMKa OHA HM OhLIa B Ha-
YAJbLHBIA MOMEHT.

IT0 - cyap6a MAMOHTOB, 6M30HOB, MHOI'HX KHTOB: DKOJOT'H TIOM-
CUMTANH, CKOJBKO BHAOB IIOTHOAET excedHesHO IOJ BIMAHUEM Jes-
TeNLHOCTH YEeJ0BeKa, U TH nudpsl yxacaioT. Mogenn storo pojga
OIMKCHIBAIOT TaKxXe OaHKPOTCTBO GUPM, KOHIIEDHOB KM T'OCYJAapCTB.
OnacHOCTh YHUSTOXEHNA B HALLIEW MOJIEN NTOABIAETCA TOTI3, KOT I3
HEyCTOWIHBOE COCTOAHMe A NpUOIMKAeTCA K YCTOMIMBOMY COCTOS-
HEIO B, T.e. KOrJa BeIMYNHA T OILyCKAETCA [IPUMEPHO [0 MOJOBUHEL
HCXOMHOU CTATMOHAPHOW BEIMTHHE HEOOIABIABACMON IIOILY IS,

Hacenenne Poccum, Mue xaxeTcs, ellle He MOHU3WIOCH IO TOTO
CMEPTEIbHO OIACHOTO YPOBHSA, HO, [I0-BHANMOMY, IBIXETCH K HEMY.
Hayka xe B Poccum maxoguTca B HACTOALEE BPEMSA HMEHHO B TAKHAX
yCIoBHAX «riepeioBa». Harmpumep, 3apaboTHasa ILIaTa TVABHOTO Ha-
yuHoro coTpyauuka B MaremaTtinseckom macTHTyTe BM. CTeknosa
PAH (xakoBbIM # ABIfIOCH) cocTasageT Menee 100 pomriapos B Me-
can. JTO pa3 B CTO MeHblue 3apraaThl Moux komrer B CIIA (u pas
B 50 Menbie, yeM Bo Ppannun). [ToHATHO, ITO B TaKHX YCIOBHAX
BEINYIHHA ¢ (CKOPOCTb y6hlIM IMCHa yIeHBIX B Poccun) OTPaHIINBY:

B

WAHCKPHMHHa.HHOHHHMH MepaMu [IPUHAMAEMBbIMU
Samagom (mampumep, CIIA) a1s oxpaHsl CBOI/IX p )OIMX MECT OT

e i sk £ emm - 49 i e

HAILIBIBA JY4IIe HO}II‘OTOBJIGHHLIX HOCTPaHHKIX a.CHI/Ipa,HTOB n I0K-

0 A DAL S\ £ S 16 A N S T —— T

TODAHTOB (B OCHOBHOM 13 KnTaa u w3 Poccun).

M3 CKasaHHOLO BUHO, ITO BLIBOD SHAMGHIA MAPAMETDA C ABIA-
eTCA IPEe3BHIYAHHO BaXXHHIM MOMEHTOM YIIPABICHAA DKCILLYATAINeN
nonyaanuu . CTPeMACh K YBEIMHUEHMIO KBOTH DKCILIyATAUMA C, Pa-
3yMHAA ILIAHUPYIOWAA OPIaHU3AIMA HE JOMXKHA TPEBOCXOLUTH KDH-
THYeCKHH ypoBeHb (B HameMm ciydae ¢ < 1/4). Onrumusanus npu-
BOJAUT K BHIOODY MMEHHO KDHTHYUECKOro 3HadeHWs ¢ = 1/4, npm
KOTODOM DJKCILIyaTHpyeMasd HOMyJALHUs elle He YHUITOXAETCA, HO
JOXOJ OT DKCILTY ATAUNH 33 €LUHALY BPEMEHH JOCTHIAET MAKCHMATb-
HO BO3MOXHOIO 3Hadenusa ¢ = 1/4 (6oipumit ZoxoJ B HAmeEH mo-
OYIAIMA 6 MeueHue 0Aumeabro20 6pPemerts HEBO3MOXEH, TaK Kak

12



MaKCHMANBHASL CKOPOCTL MPUPOCTA JaXe M HEDKCILIYATHPYEMOM IIO-
nyaauuu ects 1/4).

W3 mpxHed 9acTH puc. 6 MEl BUAMM, ITO NPOM3OUIET NPH TAKOM
«onTrMansHOM» BEIGOpe, ¢ = 1/4. KakoBa 6n1 HE Obl1a HavanbHAA
nonyasuma £ > 1/2, ¢ TedeHMeM BpEMEHN OHA BHIMJET HA CTAIM-
oHapHBIX pexuM A = B = 1/2. Dra cramuoHapHas HOMyJIALHSA,
ofHaKO, HeycTounBa. Hebomblioe CIyualHOe yMeHbIIEHHE T MIPH-
BOJAUT K MOJHOMY YHHYTOXEHHIO NONYJIANNN 32 KOHEUHOE BpeMA.

CreoBaTEIBHO, ONMUMUIAYUL NAPAMEMPOS NAGHA MONCEM NPU-
600umb (M NPUBOAUT BO MHOIMX CIy€asX, U3 KOTODPHIX HAINA MO-
Jeb — JUIIb IPOCTEHIINHN [IPEMED) K NOAHOMY YHUNMONCEHUIW TAG-
HUPYemoti cucmembl 8caedcmeue 803HuKawWetl u3-3a ONIMUMU3AYUY
Heycmotnusocmu.

Hama Marxas Mofensb, npu BCeH CBOEM OYEBHIHOM TIPUMUTHB-
HOCTH, TI03BOJAET, OAHAKO, IPEABABUTL criocod 60pLOBI C YKa3aH-
HEM 34a0M. OKa3bIBAETCA, YCTOMYIMBOCTL BOCCTAHARBIMBAETCH, €CIH
3aMEHHTD XeCTKOe ILNIAHNpOBaHue 06pATHON CBA3BI0. NHBIME CIOBA-
MM, PELIEHNE O BeAMINHE DKCILTYATAUNN (KBOTHI BRLIOBA, HAJIOIOBOIO
mpecca ¥ T. .) ClefyeT IPUHUMATH HE JUPEKTUBHO (¢ = const), a B
3aBUCHMOCTH OT JOCTULHYTOrO COCTOAHUA CHCTEMH:

¢ = kz,

rae napameTp k («qrddepennmanbHas KBOTa») TOLJIEXAT BHIOODY.
B sToMm ciyuae mMogens npuHUMaeT BHJ (pHc. 7)

&=z —z° — kz.

I[lpu k£ < 1 c TeueHmeM BpeMeHH VCTAHABIMBAETCA CTAINHXOHADHOE
cocrogaue B, koTopoe ycronunso. CpefHUE MHOIOIETHUR «JOXO0 D
¢ = kZ B 3TOM COCTOAHHH ONTHMAJEH, KOIJa IpAMas y = kI Ipo-
XOAUT Yepe3 BepIMHy mapaboisl § = T — z°2, T.e. npu k = 1/2.
[Ipu aToM BHIGOpe AUbGEpPEeHNHATBHON KBOTH k CPeJHUH «IOXOMI»

= 1/4 mocTHraeT MaKCMMAJBLHOTO BO3MOXHOI'O B HAlEH CHCTeMe
snadenusa. Ho, B oTaIMYME OT XeCTKO ILIAHUDPYEMON CHCTEMBI, CHCTe-
Ma ¢ OOpPATHOM CBA3LIO YCTONMHBY, M [PH ONTHMAILHOM 3HAIEHUH
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Puc. 7. Ycron4uBas CHCTeMa ¢ O6PATHOR CBA3BIO.

ko3ddunmenTa k (Heboabmioe CIyvadHOe yMeHbIIEHWe II0 OTHOLIe-
HHIO K CTALMOHADHOMY YPOBHIO £ = B IPUBOAUT K aBTOMATHIECKOM
BOCCTAHOBJEHAIO CTAIMOHAPHOI'O YPOBHA CAJIAMM CAMOH CHCTEMHI).

Boaee Toro, meGonbmoe OTKAOHeHHe k03ddHNMEHTa OT ONTH-
MaJIbHOro 3HadeHusa k = 1/2 mpuBOAXT He K CAMOYHHYTOXEHHUIO CH-
cTeMH (KaK 3TO0 GBUIO IpU HEGONBLIIOM OTKJIOHEHHMH OT OITEMANBHOrO
XECTKOro IIaHa C), a JHUIIL K HeGOMBIIOMY YMEHBIUCHUIO ¢JOXOAA%.

Urak, ssedenue obpammnotl c643u (m.e. 3a6UCUMOCTIU NPUNU-
MAEMBIT Pewenutl Om peaabrO20 COCMOAHUA ded, G He MOoAdbKQ Om
naanos) cmabuauaupyem cucmemy, xomopas 6e3 o6pamuotl CeA3u
PA3PYWULACH bl NPU ONMUMUIAYUY NAPAMEMPOS.

Bce ckasannoOe BHIIE OCTAHETCA CHPABENIMBLRIM B A1 MATKOM MO~
Aemu (C COOTBETCTBYIOmMM nepecdeToM koadbduumenTos). Cregyer
NOAYEePKHYTH, YTO MMEHHO 3Ta HE3aBUCUMOCTDH OT JETAaleH XeCTKOH
Mofean (KOTODHE, KaK IIPABIIO, He CAHMIIKOM XODOILIO M3BECTHH) fe-
JIaeT BHIBOAK! MATKOI'O MOJEIMPOBAHHUA MOJE3HLIMHU.

ITonmuTKK 3aMEHHTL MATKOE MOJEI¥POBAHME XECTKHM OGHYHO
NPUBOAAT K HepapXuu Bce 6osee CIOXHBIX M FPOMO3AKHMX MaTeMaTH-
4EeCKMX NOCTPOEHMH, UCCAELOBAHME KOTOPHIX JOCTABIAET MPEKpac-
HEIM MATEepHAal 1)1 60IbIIOr0 KOANIECTBA AUCCEPTALAM, HO pealbHad
IEHHOCTDH KOTOPHIX 3a4aCTYIO He IIPEBOCXOJUT B CYLHOCTH IMPOCTHIX
(xoTa 6e3 MaTeMaTMKM M He OYEBHIHHIX) BRIBOZOB, OCHOBAHHHX Ha
aHaJIA3e UMEHHO NPOCTEeMmnAX MOJeIeH, NoJOGHKEX ONMNCAHHON BHIIIE.
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(myxw)

z (kapacwu)

Puc. 8. IBoxmoiua NOmyAAnui Kapaceu u myK B Mojear Jlorka-Bons-
Teppa.

3. 2KECTKUE MOJEJU KAK NIYTbhb K OUIMBOYHLIM
NPEACKA3AHUAM

Baxno, 4T06H IpocTenmas MOAeIb GbLIa CTPYKTYPHO YCTOMYHBOM,
T. €. YTOOH BHIBOAH BHIJEPXMBAIN MAIOE U3MEHEHUE NIapaMeTPOB U
dyukip#, onucwBalommx Moaeiab. OnucaHas BeIe Mojeab o6iaa-
JaeT OTHM CBOMCTBOM CTPYKTYPHOW yCTOW4WBOCTH. IIpmmep moze-
Ju, He o6Jajaloliel STHM CBOMCTBOM, — 3HaAMEHHMTaA Mojelb Jlor-
ka-Boabreppa 60pb6Hl 3a CymecTsoBanne (puc. 8),

Z = az — cxy,
y = —bz + dzy.

B sToR Mogemn £ — Uuca0 Kapaced, Yy — YMCIO MYyK (KeJaromme Mo-
I'YT CIATATh, YTO L — TPYAALIMECH, & iy — OPraHU3OBAHHEIE IPECTYII-
uukH). KosdpdpunueHnT a onncuBaeT CKOPOCTh €CTECTBEHHOr'O IPHPO-
CTa YUCIa KAPAced B OTCYTCTBHE YK, b— eCTEeCTBEHHOE BHIMUDAHHE
HIyK, IMEHHHX Kapacel. BepoATHOCTL B3auMOJeHCTBHA Kapacd M
I(yKK CUATALTCA MPOIOPIHOHATLHON KAK KOIWIeCTBY KapaceH, Tak
7 gucly wyk (zy). Kaxasi akT BIaMMOJENCTBHA yMEHBIIAET IO-
NYJAALKI0 KAPaceH, HO CHOCOGCTBYeT YBEAMYEHHIO MOMY/AALMHA IIYK
(wreHn —czy u dzy B NPaBOM YacTH yPABHEHHA).

MaTemMaTHYeCKMH aHATN3 3TOM (KECTKOM) MOJEJIM NOKA3LHIBAET,
YTO MMeeTCA CTanuoHapHoe cocToaHue (A Ha puc. 8), Bcakoe xe Apy-
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(1) (2) (3)

A .

=7

T Z T

Puc. 9. Markas cTpyKTypHO ycTORuIMBag Mojeab 60pbObI 3a Cylie-
CTBOBAHHUE

roe HadaabHOE cocTosHMe (B) IpUBOAKT K mepuoAXUecKoMy Koaeba-
HIIO IHCIEHHOCTH KAK Kapacew, TaK M YK, TAK UTO 10 [POLIECTBUK
HEKOTOPOIr'0 BDEMEHH CHCTEeMAa BO3BDAIIAETCA B cocTosaHue B.

[Ipu ManoM M3MeHEHNH MOJEeIH

T =ax —czy+ef(z,y),
y = —bx +dzy + eg(z,y), £ 1,

K IPAaBBIM YACTAM AOOABIAIOTCA MaJjhe WieHHl (Yy9IATHBAOIIAE, Ha-
IpuMep, KOHKYDEeHIHMIO Kapacel 3a MUILy W IykK 3a Kapacew). B pe-
3yJbTAaTe BHIBOJ O MEPHOAWIHOCTH (BO3BPAINEHAN CHCTEMHI B HC-
XOMHOE COCTOosAHMe B), crnpaBeAJuBHIM A XECTKOM CHCTeMhl JloT-
ka-BouabTeppa, TepseT cury. B 3aBECHMOCTH OT BUAa MAJBIX MOIPa-
BOK f M ¢ BO3MOXHH, Hampumep, cueHapum 1—3 puc. 9 (koTopne
yXe CTPYKTYDPHO YCTOWUSHUBEI).

B caywae 1 pasuosecHoe coctosame A ycrowumso. [Ipu mo6m1x
ADPYTHX HAYAIBHBIX YCIOBHAX depe3 60AbIIoe BPEeMA YCTaHABIMNBAET-
€S UMEHHO OHO.

B cayuae 2 cucrema «uger B pasHocy. CTammoHADHOE COCTOLA-
HUE HEeYCTONYMBO. JBOJIONHA NPHUBOAUT TO K PE3KOMY YBEANYCHHIO
qrcna 6aHAWTOB, TO K MX IIOYTH MOJHOMY BHIMHDAHUIO (BCIEICTBHE
TOTO, ITO OHU HACTOABKO OrPACHIN TPYLALUIMNXCSH, ITO B3AThL YXKe He-
4ero). Takasa cucTeMa B KOHIE KOHIIOB IONAAaeT B 0OJACTH CTOJb
6OJBIINX WAM CTOJbL MANBIX 3HAYMEHWH T | Y, YTO MOJelb [IEPECTaeT
6EITH IPUMEHIMON: IPOUCXOIUT W3MEHEHHME 3AKOHOB DBOJIONUH, T. €.
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PEBOLIOIHA.

B caydae 3 B cucTeMe € HEYCTOMSMBHIM CTANMOHAPHBIM COCTOA-
HieM A yCTaHABINBAETCA C TEUEHUEM BPEMEHH TEePHOAUTIECKUN pe-
xkuM C (B KOTOPOM, CKaXeM, PaAUKAIbl H KOHCEPBATODHI IEPUOLHIe-
CKHU CMEHAIOT APYT Apyra). B oTamune oT ucxoaHOM XEeCTKOR MOAeIM
Jlorka-BoapTeppa, B TOM MOLe/ M YCTAHOBUBILNKCA II€PHOINICCKHH
PEXHM HE 3aBHCHT OT HAYANBHOT'O YCJIOBUA. [lepBOHAYAILHO He3Ha-
YATENbHOE OTKJIOHEHHE OT CTANMOHAPHOrO COCTOAHMA A mpmsoauT
He K MaJpM KoaebaHuaM okoido A, xkak B mogean JloTka-BoasTep-
pa, a K KOoMeGaHHAM BIIOIHE ONPEEJeHHON (M He 3aBUCAIIEH OT Ma-
JOCTY OTKJIOHEHWS) AMILIUTYAbI. BO3MOXHBI U ApYyrue CTPYKTYDHO
YCTOMYHBRIE CHEHAPUH (HAIIPDHMED, C HECKOJLKUMH TEPHOLATIECKIMA
pPeXUMaMH).

Brisog: acecmuyio modesav écezda nadaedxcum uccaedosams Ha
CPYKMYPHYIO YCMOTUUUBOCTND NLOAYHUEHHBIT NPU €€ USYUEHUU PE3Yab-
MAMO8 N0 OMHOWEHUI0 K MAAbIM UBMEHEHUAM Modeat (desarousum
ee mazKol).

B caygyae mogenn Jlorka-BonbTeppa gas cyxaeHua o TOM, Ka-
KOU Xxe u3 cneHapueB 1 —3 (WIM WHHIX BO3MOXHBIX) DEATH3YeTCA B
JAHHOM CHCTEeMe, COBEPIIEHHO HeoOX0ANMa MOMIOJHUTEIbHAA wHbOop-
Manmsa o cucTeMme (0 BHE MaJLIX NONPaBoOK [ U ¢ B Hawell ¢popMyJe).
MaTeMaTnueckas TeOpua MATKMX MOJIe/Ie YKA3BIBAET, KAKYI0 NMEH-
HO mHGOPMAnAI0 LIS 3TOT0 HYXHO MMeTh. De3 3Ton uHpOpManum
XeCTKaA MOJEIb MOXeT IIPUBECTH K KAYeCTBEHHO OIMOOHEM Npe-
ckasanmaM. [loBepATH BHIBOJAM, CAETAHHBIM HA OCHOBAHHH XECTKOM
MOJean, MOXHO JUIIL TOrA3, KOrjJa OHUM IOATBEPXAAIOTCA MCCIeso-
BaHMEM MX CTPYKTYPHOH YCTOMIMBOCTH.

4. OIIACHOCTH MHOI'OCTYNEHYATOIO YIIPABJIEHUSA

flBnenue, onmcrIBaEMOE B 3TOM pasjele, XOPOLIO U3BECTHO B TEOPHM
yrupasieHns TexHUIeckumu cucremamu. OHo HabaogaeTcsa B 9pes-
BBIMAMHO 06lLIell CHTYalWH, HO 3eCh A ONUIIY ero B CAMOM MPOCTOH
MO JEJH, 3aMeHAA JUIIb TEXHAUECKAe TEPMAHBL IeI0BEIeCKHMH.
[IycTh mMpOM3BOACTBO KAKOro-au60 MPOAYKTA T YIPABIACTCA He-
KOTOPHIM PYKOBOAMTEIEM, IPHHIMAIOIIMM DelleHre 0 CKOPOCTH IIPO-
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M3BOJACTBA:
T=1y.
B cBoro odepesnn, moBeeHHEe DYKOBOAWTENS Y YNPABIAETCA DYKOBO-

JUuTeJeM BTOPOro PaHra, IPHHUMAIOIIUM PeIleHre O TOM, KaK HYXHO
MEHATH CKOPOCTH IIPOW3BO/CTBA!

y=2z

B cBowo odepens, nosefeHne pYKOBOAMTEIA BTOPOr'O PaHra z yIpa-
BIAETCA PYKOBOAMTEJNEM TPETHEro PaHra, u T.J. BILIOTH A0 PEHe-
PaIBHOrO PYKOBOAWTENA (paHra n).
lenepanbHHN PYKOBOAUTENb B HALIEW MOJEIN pealusyeT o6pat-
HYIO CBA3b: €r0 pPEelIeHNE OCHOBHIBAETCSA HE HA XEJAHHH BBHIIOJIHATD
IPHKa3 Ha4aabCTBa (KaK Y PYKOBOAWTENEH NPEJBIAYIIAX PAHIOB),
Ha WHTepecax fgena. Hampmmep, OH MOXET XelIaTh JOCTHYb yDOB-
HA X BeIM4YMHH T ¥ OyJeT BIMATL Ha PyKOBOIMTEIA MPEXLIAYLIEro
paHra B MOJIOXWTEILHYI CTOPOHY, €CIH YPOBEHb T He JOCTUTHYT, M
B OTPHUATEIbHY — €CJIH OH NPEB3OKAEH.
Hampumep, ana n = 3 mpocredmas MOAEIb ITOrO POJA HMeEeT
BHJ
=y,
=z,

i=—-k(z—-X), k>0

JTy CHCTEeMy MOXHO IepenMcaTh B BHjAe JUHEHHOro AuddepeHuH-
ANLHOI'O YPABHEHHA MOPAAKA Ti:

™ = —k(z - X).

YpaBHeHRA 5TOM (XECTKOU) MOJIEIH JErKO PEMAlTCA B ABHOM BUJE.
YCTOMIMBOCTD JX€JaeMOro CTAIMOHAPHOro cocToanma (z = X, y =
=z = ... = () onpegeaseTca TeM, OTPULATEILHE! JH BELIECTBEHHHIE
JacTH KOpHe# A XapaKTepUCTHIECKOrO ypaBHEHMA

A" =~k
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A2 /\1\2
b Re ) Re ) A]\J Re )
A A3
n=1 n=2 n>23

Puc. 10. HeycToMumBsocThs MHOMOCTYNEHYATOrO YIPABICHHS.

ITH KOpHM — KOMIUIEKCHHIE 9HCJIa, w3oGpaxeHunle Ha puc. 10.
IOTH KOpHH 06pa3yioT Ha IUIOCKOCTHM KOMIUIEKCHOT'O IIEPEMEHHOrO A
BEPIIKHE NPABHIBLHOIO 7M-YrodbHMKa. Kcam n > 3, HekoTOphie Bep-
UIMHH 00A3aTENLHO AEXAT B (HEYCTOMYMBOR) NPABOM MOTYILIOCKOCTH
(ReX > 0). Ilpu n = 1 kopeHb A = —k JNeXHT B YyCTOUYMBOM IO-
JYTIOCKOCTH, & IPU 1 = 2 KODHH A1 2 = +ivk nexar Ha rpaHuIe
YCTOMYMBOCTH.

BuBon. Muozocmynenuamoe ynpasaenue, onucbigaemoe Hauiet
smodeavio npu n > 3, neycmotuuso. Jeyrcmynenuamoe ynpasierue
nPpusoduUm KX NepuoduUecKuM KOLE6GHUAM, HO HE BbI3bIBAETN KAMA-
cmpodunecroz0 napacmanus xoaebanut, nPouUCTodsWEe20 NPY MPeT-
U 604e€ CIMYNEHUGNOM YNPABAEHUL.

Hacmoawyro ycmotiuusocms obecnenusaem moavko odnocmy-
NENYATROE YNPAsAENUE, NPU KOMOPOM YNPGEAROUWEE Auyo Goaee
3GUNMEPECOBANO 8 UNMEPECAT 0eAd, UEM 8 NOOWPEHUYU CO CTNOPOHDL
HAYAALCMBA. '

OTH BHBOJH, CASIAHHLIE BHIIE H3 QCHOBAHMH aHAJIM3a INPOCTeH-
mIed XEeCTKOM Mofeld, Ha CaMOM Jielle BHIEPXKBAIOT IMPOBEPKY Ha
CTPYKTYPHYIO YCTOMYMBOCTE, MCKIIOYAA JUIIL CIyday n = 2: gBYX-
CTYNEHYATOe yIpaBleHNHe MOXET OKA3ATHCA KAK YCTOMYMBEIM, TaK
¥ HEYCTOWYMBHIM, B 3aBHCHMOCTH OT fAeTaledl OpPraHW3aIMM Jeia,
KOTODHIMH MBI BHIIE NPeHeOperau IpY COCTARNCHMH HAIed CaMoM
IPOCTON MOJEIH.

JnarensHoe M, NO-BHAAMOMY, YCTOM4MBOE (YyHKIMOHMPOBAHHE
cucTeMul MHOrocrynesdaroro ynpasienud B CCCP o6bacHaIocs, Be-
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POATHO, HEUCIIOAHEHUEM WP EK TUBHBIX YKA3AHUU U CYILECTBOBAHHEM
«T€HEBOW» CHCTEMHl 3aHHTEPECOBHBAHUA YIIPABIAIOUINX PAa3JHIHBIX
pPAHIOB B MHTepecax Jela. Be3 Takol pealbHOU 3aMHTEPECOBAHHOCTH
(koToOpai B COBpEMeHHBIX YCIOBHAX yXe He 0683aTeabHO obecretn-
BAETCA KOPPYIILHMEN) MHOMOCTYIEHIATOE YIIPABIEHHE BCEr A BEAET K
paspyxe.

K cuacThio, Heob6XoauMOCTh B He3aBucuMocTH lleHTpobamka
YK€ XOpOWO HOHATA, HO MHOIOCTYNeHIaToe («aIMUHACTPATUBHOE) )
yIDPABIEHHE COXPAHAETCA BO MHOTHX APYTHX CIyTadX.

5. MATEMATUYECKUE MOJEJIA NIEPECTPOUKH

CaMple MPOCTHIE M CaMple OOMME MaTeMaTHIECKWE MOJENU 3TOH
CUIBHO HEIWHENHOUW CATYAIUM IPUBOAAT 34eCh K BHIBOJAM, KOTODHE
MOPYT IIOKA3ATHCA HEOXHUJAHHBIMU JJA YIIPABICHIEB, MPUBLIKIINX
HMETh JeJ0 C IUHENHBIMHA CUCTEMAMU, B KOTOPHIX PE3YJAbLTATH IIPO-
HOPHIUOHANLHLL YCHAWAM.

f1 Bocmpoussey 34ech ONKCAHME 3TUX BEIBOJOB U3 TPETLErO W3-
naHud Moen xHuxku «Teopus karactpod» (M., Hayka, 1990) (B
OPeAL IYINNX U3TAHWAX DTH BHBOJALI IIOMECTHTH HE YIABAIOCH IIO
[IPUIUHAM, HCIE3HYBIIAM — HATEIOCH, He TOJLKO BPEMEHHO — BCISI-
CTBHE CAMOW NEPECTPOUKH).

PaccMOTpEM HEIMHENHYIO CHCTEMY, HAXOAAIIYIOCA B YCTAHOBUB-
mWeMcA YCTOWYMBOM COCTOAHMM, TIPH3HAHHOM ILIOXUM, TIOCKOJABKY B
mpeferax BUAUMOCTH UMeeTCA JydIIee, rMpeflouTATEIbHOE YCTOR-
9MBOE COCTOAHMe cHcTeMu® (puc. 11).

BoT HexOTOpHIE IPOCTENIUE BHIBOIHL:

1. IlocTenennoe ABUXEHUWE B CTOPOHY JYHIIEro COCTOAHUA CPa3y
e DPUBOAUT K yxyAmenuto. CKOpOCTh yXyALIeHUA IPU PaBHOMED-
HOM [IBHXEHUU K JyUMeMy COCTOAHUIO YBEIMITHBACTCA.

2. Ilo Mepe aBUXeHHA OT XYALIEro COCTOAHKA K JYUIIEMY COMpO-
THBJEHNE CHCTEMBI U3MEHEHUIO €€ COCTOAHUA PACTeT.

2 o

Cama no cefe pEIHOMHAA IKOHOMMKA-— He NaHaUeA: COTNACHO 3HAMEHWUTOM
Teopeme [IeGpé oma MoxeT B UPUMHUMUIE NPUBOSUTL U He K YCTOWYMBOCTH, & K
mofoMy xaocy.
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Baarococrosuue
PuiHOYHAA DKOHOMUKA
'~
A IMUHUCTPATUBHAA
cucTeMa

N

IIpegnpuumuuBoCTL

Puc. 11. HlepecTpoika ¢ TOYKH 3pEHUA TEOPHH IEPECTPOEK.

3. MakxcuMyM CONPOTHUBIEHUA AOCTHUCAETCA PAHBIIE, YEM CAMOE
IUIOXO€ COCTOAHME, Yepe3 KOTOPOE HYXKHO MPONTH JIA AOCTHXKEHHS
AY4IIEr0 COCTOsHUA. [locie MpOXOXAeHHsA MAaKCHMyMa CONpPOTHUBIE-
HUS COCTOAHHE NMPOJOAKAET YXYAUIATECAH.

4. o Mepe npubanKeHAA K CAMOMY ILIOXOMY COCTOAHUIO HA My TH
NepeCcTPOMKH CONPOTHUBJIEHNE, HAYMHAA C HEKOTOPOrO MOMEHTA, Ha-
YUHAET YMEHBIIATLCA, X KaK TOJBKO CAMOE ILIOXO€ COCTOAHME TIPOH-
[EHO, HE TOJBbKO HMOJHOCTBIO HCYE3AET, HO CHCTEMA HAYUHAET IPHUTA-
THBATHLCA K JYYIIEMY COCTOAHUIO.

5. BeanmynHa yxyquieHusa, HeOOX0AMMOT'0 IJIA TEPEXOAa B JyYILee
COCTOAHHUE, CPABHHMA C (PHHAJBLHLEIM VAYYIICHUEM M YBEIMIMBACT-
CA TI0 Mepe COBEPIIEHCTBOBAaHMA CucTeMui. Crabo pa3sBUTAA CHCTEMA
MOXET IPOUTH B Jydiee COCTOAHHE HO4YTH 6€3 NmpesBapHTeIbHO-
ro yXyALIEHAsA, B TO BpEMsA KaK pPa3BATAsA CHCTEMA, B CHIy CBOEH
YCTOMYHBOCTH, HA TAKOE IOCTENEHHOE, HEIPEPHIBHOE Yy YIlIeHHE He-
CIoCco6HA.

6. Eciu cucTeMy yaacTcs cpa3y, CKAIKOM, a He HENPEPHIBHO, Te-
PEBECTH K3 IJIOXOr0 YCTOMIMBOT'O COCTOSAHHA JOCTATOYHO OIM3KO K
XOpouieMy, TO gajiblie OHa Oyaer cama cO60M 3BOMOUMOHHPOBATH B
CTOpPOHY XODOILErQ COCTOAHUA.

C >TUMH O6LEKTHBHLIME 3aKOHAMH (bYHKIIMOHHDOBAHMA HEIH-
HENHBIX CHCTEM HeJb3A HE CYATATHCA. Brime chopMyInpoBaHbI JAME
MPOCTEHIUNE KAIECTBEHHEIE BREIBOAH. 1€0pUA JOCTABIAET TaKKe KO-
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JANYECTBEHHBIE MOJEHN, HO Ka4eCTBEHHLIE BHIBOAHI IIPEACTABIAIOTCA
6oJslee BaXHBIMY M B TO X€ BpeMaA 6ojiee HaAeXHLEIMI: OHY MAJIO 3aBW-
caT OT geranedl GYHKINOHAPOBAHUA CHCTEMBL, YCTPOMCTBO KOTOPOHU
¥ YUCJCHHHE MapaMeTpsl MOr'yT OBHITE HEZOCTATOYHO M3BECTHHIMA.

Hanoaeon kxpurukopan Jlamraca 3a «IONBITKY BBECTH B YIIPaBJIe-
HIe Jyx 6eCKOHEYHO Maderx»S. MaTeMaruwdeckas TeopHsa IepecTpo-
€K — 3TO Ta YaCTh COBPEMEHHOI'0 aHAIM3a 0eCKOHEYHO MAJHIX, 63
KOTOPOM CO3HATEIbHOE YIPABJICHHE CJIOXHEIMA M ILIOXO M3BECTHHIMH
HEeJIMHENHHME CHCTEMAMHU IPAKTHYECKN HEBO3MOXHO.

Teopua MArkOro MOAEINPOBAHMA — 3TO MCKYCCTBO TIOAY4aTh OT-
HOCHTEJbHO HAJ€XHBIE BRHBOALI M3 AHANM33 MAJOHAJEXHEIX MOJeIen.
Huxe npusejena eme ofHa MOJeIb, 00BACHAIONIAA JOBOILHO HEQXK M-
JaHHBEIE HAOAIOJEHHbLIE 3aKOHEL.

6. CTATHUCTHMKA MEPBBIX LUMOP CTENEHEN ABOKKH
W [EPEIEJ MHUPA

[leppas mudpa dncaa 2" GniBaeT eguHMLEN MpHUMepHO B 6 pas da-
e, 9eM AeBATKOM. Tak xe pacnpefeaeHH nepBhie NUGPH HACENEHUA
n wiowaau crpaH mupa. (A npeamomaraio, 4To U mepBHE NHUPPH,
CKaXeM, YUCIEHHOCTEN WIM KAINTANOB KOMIAHKH [I0AYMHAIOTCA TO-
My Xe DacIpeje]eHHMIO, HO He PACNOIaraio HyXXHLIMH JlA IPOBEPKMA
AAHHBEIMH).

[Ipeanaraemoe Hixe 06bACHEHHE IPEBPAIAETCA B TEOPEMY IIDH
(bUKCAIIMK TPOCTENIIeR XeCTKOM MOJgean (Takue TeOpeMbl MOXHO,
IO-BUAMMOMY, A0Ka3aTh U AJA IIMPOKOrO KIACCA APYTHMX XKECTKHX
MOJeJeH, TaK YTO BCA TEOpUSA, BUANMO, ONPABABIBACTCA ¥ IIPH MAT-
KOM MOJEINPOBAHHKH).

[locnegoBaTeabHOCTh TEpBHX Hudp IepBhX 4ucer 2" (n =
=0,1,2,...):

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

COJIEPXHT OYeHb MHOI0 eAmHMAI. MOXHO NpOBEpPUTD, IPOJOIXKKB BH-
YACIeHNe, YTO eJMHMNE COCTABAAIOT acuMmToTHYecku okoiao 30%

3Mon dpanmysckme koLTeru 065 ACHLM MHe, ¥To Jlannac, 6y 1y MERUCTPOM,
Tpe6oBan, YTOGH BCe CIeTa CXOJMIMCH 40 KOMEHKH.
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Puc. 12. K Teopeme Beitxs.

YWIEHOB 3TOH MOCJAEAOBATEALHOCTH. JTOT PE3YAbTAT CAEAYeT M3 Te-
opemsl I'. Beitna (goxa3aHHOH OKOJIO CTa JeT Ha3aj), COTJIACHO KO-
TOpO#t TOCAEAOBATENLHOCT APOGHHX gonedt {nz} wucen nz, rpe z
MpPpAIMOHAJLHO, PABHOMEPHO paclpegerneHa Ha orpeske ot 0 go 1.
(dpo6ran gonsa 4mcaa a—>T0 Pa3HOCTh {a} = a — [a] Mexay a u
HauGOMBIIMM LEILIM YHCIOM [a], He IPEBOCXOAALIAM a).

Teopema Beina 0dHa4aeT, YTO €CAN TOYKA NPHITAET 10 OKPYX-
HOCTH AJMHH 1 maraMmu, HECOM3MEDMMEIMHE C ee aamHOH (puc. 12),
TO JONA BPEMEHH, IPOBOAUMOTO NPHITAIOMER TOYKON B KAXJOU AYy-
re, IPONOPUMOHAILHA JJAMHE AYTH (M HE 3ABHCHT OT PACIOIOXEHHS
AYTH H3 OKPYXHOCTH).

[lepBas umdpa i IUCAa ONPEAEIAETCA TEM, B KAKON W3 OTPE3KOB
Mexny Toukamu Igi u lg(i + 1) monagaer apobras yacTs (MaHTHCCA)
ero jorapudMa (3zech U gajtee JorapudMsl JECATHIHEIE).

Ilockoarky lg2™ = nlg2, a yncno z = lg2 uppanuonaisso, TEO-
pema Beina gocrasiser paBHOMepHOE pacupefeieHune Todek {lg2"}
Ha oTpe3ke or 0 go 1. CregomaTeabHO, ot umcea 2", MMEIOLMX
mepBON LHM(PON NECATHYHOrO PA3NOKEHHA i, COCTABIAET QIMHY D;
orpeska ot lgz go 1g(i + 1). Mu1 monyyaem Taxum o6pa3oM caegyio-
Y0 CTATHCTHKY NEepBHX uudp 4nucer 2" (B MpomeHTaX):

] 1 2 3 4 56789
100p; (30 17 12 10 8 7 6 5 5

Hampuwmep, goas eammmy cocrasaser p; = lg2 ~ 0,30103..., uro
npuMepHO B 6 pa3 Goabiie HOIM AEBATOK.
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Takoe xe pacnpeAereHne UMEIOT NepBHE LUA(PHL YIEHOB J060H
reoMeTpuyeckou nporpeccun (Hampumep, 3"). UckaiodeHue cocra-
BIAIOT, KOHE4HO, mporpeccuu 107, (v/10)?, ... u BoO6we nporpeccuy
co 3HaMmeHaTexamu 10°/9, rae p u g neaste.

Jler gBaguare Hasag H. H. KorcraETHHOB 06paTHa MOe BHHMAa-
HHe Ha TO, 9YTO NepBhE HudPH HACRJIEHNA CTPAH MHUPA NOJIMUHAIOT-
CA TOMY € CTPAHHOMY DaCHpEeLeIeHNIO: eANHUL IPUMEPHO BLIECTE-
po Goabiue, 4eM AeBATOK. Bor Moe Torjgaiminee OODLACHEHHE 3TOTO
aABneHMA. PaccMOTpuM mocreoBaTeabHOCTD, 06PAa30BAHHYIO YNCIEH-
HOCTAMH HacCeleHUs (PUKCUPOBAHHOM CTPAHE! B MOCJAEAOBATEJLHLIE
rogul. CornacHO Teopum Maubryca, 5T 4mMcia o6pa3yioT reoMe-
TpuUeckyio nporpeccuio. CornacHo TeopeMme Beitns, mepabie nuudpe
pacrpeieleHH TaK Xe Kak [nepBbie nugpsl crenenen apouku. [lepen-
JeM Termepb K CTATHCTHKE HACEICHMA Pa3HEIX CTPAH B OMH M TOT
xe rog. CornacHO «3prognyeckoMy IPUHINILY» BPEMEHHHIE CDEJHNE
MOXHO 3aMETHTb NPOCTPAHCTBEHHHIMHU: CTATUCTUKA TEPBHIX LUdp
JOJKHA OKAa3aThCA TAKOM XK€, KaK JJIi1 OJHOM CTPaHBHL.

(Dprogmueckuit IpUHLMII— TO XKe CaMoe cooBpaxeHHe, COTIACHO
KOTOPOMY [JIA NCCIEZOBAHUA DBOMIOUUH JEPEBA B JeCy HeT HeOoOXO-
AUMOCTH X JaTh, KOT A3 OHO BHIDACTET M3 CEMEHM ¥ YMPET, & MOXHO
MPOCTO MOCMOTPETH HA JEPEBBA PA3HBIX BO3PACTOB. 34€Ch MH IIPH-
MEHWJIM 3TOT NPUHIMI B OOPATHYIO CTOPOHY, BHIYMCIAA CTATHCTHKY
IO CTPAHAM HA OCHOBAHMU 3HAHHUM 00 DBOJIOUMMA OJHON CTPAHEL.)

Jna KOHTPOJA A CPABHUN YNCA3 CTPAHWI B KHWIaX HA TOJIKe B
Moel 6UOINOTEKE, JIMHEL PEK U BREICOTH I'Op. Bo Bcex 3THX ciydasx
AOIN €AMHUN 1 JOJH JEBATOK CPEAM IEPBHIX (D IONyY€HHBIX JNCeT
OKa3aIKCH OMM3KUME. KHITH, TOPLI ¥ PEKH HE PACTYT B FeOMETpHYe-
CKOM TIporpeccuu, Teopusa MaurpTyca kK HUM HenpuMmeHuMa. [loaTomy
palun4Ke CTATHCTHK MEPBHIX UMD B INCIAX, BHIPAXKAIOMAX INCIEH-
HOCTHW HaCel€HMs M, CKAXeM, QJMHH DEK, CIyXaT CBOeOOPA3HBIM
noaTBepX geHueM ¢opmyasr Manbryca (COrIacHO KOTOpPOM HAaceixe-
HHe 1160 PacTeT B reOMETPHUYIECKON IPOT'DECCUH, IGO0 yOHIBAET, KaK
MBI 3T0 ceryac Habmogaem B Poccun).

Opnako ner pecars Hasag M.B.Cespiok 06Hapyxua, 4TO HE
TOJNLKO HaceleHHe, HO W VIOMAAN CTPAH MUDA MOLIYNHAIOTCA TAKOMY
Xe CTPaHHOMY 33KOHY DacCIOpefeJeHHA NEPBHIX OUppP, KAK CTENEHH
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xeoikm®. K mromapgaM reopus Mansryca, O-BHAMMOMY, HelpuMe-
HMMa, TaK YTO BO3HHMKAET BONPOC — KAK OOBACHATD BTO HOBeeHME
IO AEN:

i |1 2 3 4 5
100p; |29 21 10 11 6

6 789
6 8 3 6

OxasniBaeTcs, Nelslil pajg MOgelel mepeena MUpPa IPUBOANT HMEHHO
K TakoMy pacnpegenerno. [Ipocreimas Mogens (418 KOTOPOH ycTa-
HOBJIEHHME YKa3aHHOTO DAaCIpeAeNeHUA — TEOPEMA) TAKOBA: 33 €fH-
HUIY BPEMEHM CTPAaHA ¢ BepOoATHOCTHIO 50% pgenmrca momoaaM, a c
BepOATHOCTHIO 50% 06beAMHACTCA C APYTOM CTPAHOM TAKOM e ILIO-
WA K.

JTa XKeCTKasd MOJelb JOIYCKAeT TOYHOE MATEMATHIECKOE UCCIe-
JOBaHEE, MOKA3BLIBAIOUIEE, YTO O/ BPEMEHH, B Te4YeHHE KOTOPOTO
mepBad UMpPa MIOIAAN CTPaHH GyAeT eguHMIEHR (COOTBETCTBEH-
HO, 1) cocrasaser 1g2 ~ 0,3... (coorsercrenHo, lg(z + 1) — g ).

KoMmmbiorepHsle sxciepuMeHTH (npoBegensnie M. B. Xecunon B
Toporro u ®. Auxapau B Tpuecre nerom 1997 roaa) mMOKa3LIBAIOT,
9T0 TAKOe XK€ pAaCIUpefeleHHe YyCTAHABINBAETCA B OOMLIIOM HHCTIE
Apyrux Mogenei. Hampumep, MOXHO TpEANONOXHUTE, YTO 33 €JUHH-
Iy BpeMeHH 1106as U3 CTPaH (C IWIOWA AAMHA Tk) C BEPOATHOCTHIO 1/2
o6bequHACTCA CO Clyd9aWHO BHIOpaHHOM apyrom (of6pasys crpaHy
IWIOWAAN Tk + Iy), & C BEPOATHOCTHIO MONOBHHA MEINTCA HA [BE
pPaBHBIE YaCTH.

Hauusan ¢ cOTHH cTpaH mWwiomagen, CkaxeMm, Tr = k, MOXHO
yXKe 9epe3 COTHIO MAaroB MOy YATH XOpolee IpubamKenre K HameMy
CTaHZAPTHOMY DACIpELENeHNIO.

[lenenne Ha paBHBIE YACTH MOXHO 3aMEHHTL JeleHMEM HA YacTH
wiomaged pzi u (1 — p)zy (Ksebex, YxpanHa, ... ), BEPOATHOCTH
06beAMHEHNA N [JeNeHNA MOXHO CAEIATH PA3JMYHBIMU — PE3YabTa-
THl YACIEHHOT'O JKCIEPUMEHTA MAJOIYyBCTBATEILHEL K 9THM M3MEHe-
HHAM Mojgeau. MOXHO jgake BBECTH B PacCMOTpeHHe reorpadude-

“dto pacnpesencHHe MOXKET MOKA3aThLCA MEHEE CTPAHHEIM, €CIM 3aMETHTh,
YTO 3TO— €JUHCTBEHHOE pacupejencHne, He 3aBucCAIee 0T TOro, B KAKWMX €JHHH-
ax M3MEPMOTCA mowaAn (6yas TO KBAAPATHLIE KWIOMETDH, KBa ADATHBIE MILIH,
KBaJApaTHHIE Yy Thl, KBaAPaTHEE AIOMMEL U T. 4.).
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CKOe MOJOXEHHe CTpaH, paspelinB O06beAMHEHNE JHUIUbL C COCEIAMH
(mpere6peras cymecrsoBaHueM B cBoe BpeMma Bocrouron IIpyccun,
a HnHe — KammeuHErpajgckon obaacru). UncleHHEIE 3KCIEPUMEHTH
IPUBOJAT K TOMY Xe pacupegeneauio (6yaeM JH MBI MOJeINPOBATH
reorpaduio 3eMHOTO 1apa OKPYXHOCTBIO, AN C(eEPON, OTPEIKOM
WA IpAMOYTOJLHUAKOM ).

Takum 06pa3oM, HALIE pacOpefeicHNE ABIAETCA, TIO-BHABMOMY,
CBOMCTBOM MATKON MOJENH, HO JOKAa3aTeIbCTBO TOTO, YTO OHO yCTa-
HABINBAETCA B €€ KOHKPETHHIX Pealn3anuax B BUJE XKECTKHUX MOJe-
nedl — TPYAHAA U JAlEKO He pelleHHAd MaTeMaTHdYeckasd 3a4a4a.

MaremaTuka, nogo6HO (U3MKe, — DKCIEPUMEHTANbLHAA HAYKA,
OTAMYAIOMWAACA OT (PU3UKHU JUIUEL TEM. YTO B MATEMATHKE BKCIOEPH-
MEHTHI OY€HE JellieBH. BHauMo, MEHHO m05TOMY GO XKET OT JeJeHUs
mareMaTnku B PAH B copok pa3s MeHnme OoqXeTa (U3INYECKUX
OTAE€NeHMH (a, Cle0BATEILHO, TPON3BOAUTEILHOCTD HAIMX MaTeMa-
THKOB B COOTBETCTBYIOIIEE YHMCJIO PA3 BHIIE).

7. MATEMATHKA U MATEMATUYECKOE OBPA30BAHUE
B COBPEMEHHOM MHPE

«No star wars — no mathematics», — ropopar amepukasusl. Tor
OpUCKOPOHNM GakKT, YTO ¢ (BpeMeHHHM? ) mpeKpalleHneM BOEHHOr0
IPOTHBOCTOAHUA MATEMATHKA, KaK U BCe (pYHAAMEHTAILHEIE HAYKH,
mepecTrala (pEHAHCHPOBATHLCA, ABIAETCA I030POM IS COBPEMEHHOM
NMBAIN3ANMY, IPU3HAIOMER TOMLKO «IPUKIaHbE) HAYKH®, BeyIme
ceba coBeplieHHO MOA0GHO CBHHBE 104 AYOOM.

Ha caMoMm jpesie HMkakux NpUKIaIHBEIX HAYK HE CyWECTBYET M HHU-
KOTJja He CyIECTBOBAJO, KaK 3TO OTMeTHI Golee cTa JeT Hasaj Jlyn
[Tacrep (xO0TOPOro TPyAHO 3aMOJO3PUTL B 33HATHAX, HE HYXHBIX
yeaoedyecTBy). Coraacao [lacrepy, cymecTByioT AHIUL IPUIOKEHUA
HayKH.

OneITH ¢ AHTAPEM M KOWIAYLMM MEXOM Ka3aldch 6eCHoNe3HBIMH

Hempexpamaolneecs GpuHAHCMPOBAHME MCEBJOCHMPUTHIECKAX HAYK BPOJE
DapanCUXOJOCMM M aHTUMCTOPUYeckoro B3jopa axagemMuka A.T.Domenxo (B
1997 rogy sam. akajgeMuKa-CekpeTapa oTjencHna mMatematuku PAH) eme xget
CcBOEro o6bACHEeHHMA.

26



mpasuTenaM u BoeHadaarHMKaM X VIII Beka. Ho umenno onM mame-
HWIM Ham Mup mocie Toro, kak Papagen m MakcBemwn manmucanm
YPaBHEHHA TE€OPHM 3IeKTPOMArHETH3Ma. JTH JOCTYMXeHusa pyHga-
MEHTAILHOM HAYKH OKYIIIH BCE 3aTPATHI YEJOBEYECTBa HA Hee Ha
coTrH JeT Bruepes. OTKa3 COBpeMEHHBIX IPABUTENEH IATHTH 10 DTO-
My CYeTy — YAMBHTENIbHO HeJaMTbHOBHAHAA IOJUTHKA, 338 KOTOPYIO
COOTBETCTBYIOIINE CTPAHEI, HECOMHEHHO, GyAyT HAKA3AHEI TEXHOIO-
TMYeCKOH M CIeJOBATEIbHO DKOHOMMYECKOH (a TaKXe M BOEHHOM)
OTCTAJIOCTHIO.

YenoseyecTRO B Iea0M (Iepey KOTOPHIM BEAb CTOUT TAXKENeHIIan
3a/Ja4a BBDKMBAHNA B yCIOBHAX MAJbTY3MAHCKOrO KPH3HNCA) HOIXK-
HO OyAeT 3amIaTHTh TAXEIYIO OeHy 3a GAM30pyKO-3rOMCTHYECKYIO
TIOJINTHKY COCTABIAIOUINX €r'0 CTPAH.

Maremarnyeckoe coobmiecTB0 HECET CBOIO [A0MI0 OTBETCTBEH-
HOCTH 33 IIOBCEMECTHO HabJI0JaeMOe [JaBIeHHE CO CTOPOHH Opa-
BUTEIBCTB M O0WECTBa B IENOM, HAIDABICHHOE HA YHHYTOXEHWE
MATEeMaTNYECKOH KYJAbTYPHI KaK YaCTH KyJLTYPHOro 6araxa KaxJo-
ro Yeropeka M B OCOOEHHOCTH Ha YHHUYTOXEHHME MATEMATHYECKOT'O
o6pa3oBaHu.

BrixonomerHoe # GOpMATN30BAHHOE IIPENOAABAHIE MATEMATHKH
Ha BCEX YPOBHAX CAENANOCh, K HECYACTBIO, CUCTEeMOU. Bripocan ne-
JBIE TOKOVIEHMA PO EeCCHOHANBHBIX MATEMATHKOB M IIPEHOAaBaTeIeH
MATEMATHKH, YMEIOUHUX TOJALKO 3TO M He NpejcTaBIdomux cebe Bo3-
MOXHOCTH Kakoro-amfo gpyroro npemnojaBaHus MATEMATHKH.

Haubonee xapakTepHEIMH IpHMETaME GHOPMANUIOBAHHOIO Ipe-
MOJABaHUA ABAAETCA M300MINE HEMOTHBHDOBAHHEIX OIpPEJENeHHH 1
HEMOHATHHIX (XOTA JOTWYecKn Ge3ympedHnx) gokasarenbcTs. OT-
CYTCTBHME IIDHMEDPOB, OTCYTCTBHE AHAJIW33 IIPENSILHBEIX CIydaeB H
mpejena IPUMEeHNMOCTH MaTeMAaTHYeCKNX TEOpUH, OTCYTCTBHE dep-
Texel ¥ PHCYHKOB — CTOMIb Xe IOCTOAHHEIN HEJOCTATOK MATEMATH-
YeCKMX TEKCTOB, KAK U OTCYTCTBHE BHEMATEMATHYECKHX IPMIOXKE-
HHH ¥ MOTMBHPOBOK IIOHATHA MATEMATHKH.

Yxe [lyankape oTMedalt, 4TO €CTb TOABKO ABA crocoba HayIHTh
Apobam — pa3pe3aTs (X0TA 6bl MEICTEHHO) AXGO MHPOT, 160 F6J0KO.
Tpu mobom gpyrom cruocobe obydeHns (aKCHOMATHYECKOM HIH aJ-
re6pamyeckOM) WKOALHNKY IPEAIOYHUTAIOT CKIAJBBATD YACAUTEIN
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C YUCAUTEIAMH, & 3HAMEHATEIN — CO 3HAMEHATENAMH.

MaremaTKa ABIAETCA JKCIEPUMEHTAIBLHOM HAyKOM — YaCTbIO
TEOpPeTNYECKON (PM3MKHM M WIEHOM CEMENCTBA €CTECTBEHHBIX HAYK.
OCHOBHBIE IPMHIANE IOCTPOEHNSA M IPENOAABAHMA BCEX DTHX HAYK
OpPUMEeHHMBI M K MareMaTuke. MCKyccTBO CTPOroro J0rm4eckoro
PacCy X JE€HUA M BO3IMOXHOCTH IOIYYATh DTHM COHOCOGOM HaleXHbIE
BEIBOJHl HE JOMXHO OocraBaTbca npuBmieruei [leproxa Xoamca—
KaX Bl IMKOJALHAK JOMKEH OBIajeTh DTHM YMeHHeM. YMeHHe CO-
CTABIATH AJEKBATHBIE MATEMATHIECKHE MOJEIN DEAILHBIX CHTYa-
OHA JOMXHO COCTABIATH HEOTHEMIEMYIO YaCTh MATEMATHYECKOTO
o6pa3oBaHMA. YcCOeX NPHUHOCHT HE CTOJALKO NPHUMEHEHNE T'OTOBHIX
peuenToB (KECTKUX MOJeNe), CKONBKO MATEeMATHIECKHH IOAXO0M K
ABJEHAAM peaabHOro mupa. [Ipm BCEM OrpOMHOM CONHMAJLHOM 3Ha-
YeHWM BBIYMCJIEHHH (M computer science), cula MAaTEMATHKH HE B
HUX, ¥ OPENoJaBaHMe MATEMAaTHKN HE JOMKHO CBOAMTHCA K BHIYHM-
CAUTEILHBIM DENENTaM.

B ucropunm Poccun 6nu1 mpeMbep-MHHHCTD ¢ MATEMATHYIECKHM
obpasoBanvem (oxomumpmni CankT-IleTepSyprckuil yHHBEPCHTET
10 MaTeMaTHke B Wkoixe ebuimena). Bor xak OH OnMcHIBaeT pa3Hm-
Iy MeX[Y MATKHMM M XEeCTKHM MAaTeMaTHIeCKAM MOJeanpoBaHnem®:

Mexay MareMaTHKaMH €CTb [JBOAKOT'O POJa JIOAH:
1) mMareMaTMkn-GpWIOCOdE], T.€. MATEMATHKH BEICIIEH
MAaTEMATHYECKOM MBICIH, A8 KOTODHIX LHM(PH M HC-
9UCJAEHUA €CTh PEMECIO; AJAA DTOTO POAA MATEMATHKOB
UupH U UCYACICHUSI He HMMEIT HHUKAKOTO 3HAYEHHA,
X yBJIEKAOT HEe UM(PH ¥ NUCYMCIEHHAA, a CAMH MaTe-
marudeckue muaen. OFHUM CIOBOM, 3TO MATEMATHKH,
TaK CKa3aTh, YNCTON (UIOCOPCKON MATEMATHKH; 2) Ha-
NIPOTHB, €CTh TaKWe MATEMATHKH. KOTOPHIX (pHA0COPUIT
MaTEeMaTHKH, MAaTEMATHIECKHE HJEH HE TPOramoT, KO-
TOpBIE BCHO CYTh MATEMATHKN BHIAT B HCYMCACHNAX,
uugpax u popMysax ...

MaremMaTIKN-puIOCOGDE], K KOTOPHIM IPUHAIEXY K
A, OTHOCATCA BCETJa C NPE3PEHHEM K MATEMATHKAM-UC-

8C.10. Burre. BocnoMusanu, T. 3, r1. 5.
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YMCAUTEIAM, 8 MATEMATUKHU-UCUYACIUTENN, CPEIA KOTO-
PHIX €CThb MHOI'O YY€HBIX BECbMAa 3HAMEHNTHIX, CMOTPAT
HA, MATEMATUKOB-GHIOCOPOB KaK HA JIOJEU B H3BECTHOM
CMBICJIE «TPOHYTBIX».

Cenvac MBI 3HaEM, YTO OIHUCAHHBIE BUTTE pasau4us uUMeOT du-
3MOJOrHYEeCKOe MpoucxoxaeHre. Ham Mo3r cocrouT u3 ABYX moxy-
mapuii. JleBoe oTBeYaeT 33 YMHOXEHHE MHOTOYWIEHOB, A3BIKH, LHAX-
MATHl, MHTPUTH ¥ TOCIELOBATEIRHOCTH CWIIOTU3MOB, a IPABOe — 34,
IPOCTPAHCTBEHHYIO OPUEHTANMIO, MHTYULHIO U BCe HeoOXoguMoe B
pealbHON XHU3HU. Y (MATEMATHUKOB-MCYUCAATENEH» IO TEPMUHOJIOTUA
BurTre runeprpodupoBano aeBoe nonymapue, OGBIYHO 33 CIYET HEJO-
Pa3BUTHUA [IPABOTO. DTO 3360NEBaHME COCTABIAET UX CHIY (BCIIOMHEM
«Saumry Jlyxuna» Habokosa). Ho goMHHMpOBaHME MATEMATHKOB
DTOT'0 THOA M IPUBEJIO K TOMY 3aCHIBI0 aKCHOMATHYECKO-CXONACTH-
JeCKOM MaTEMATHKH, OCOGEHHO B IpenojapaHud (B TOM 4HUCIe U B
CPefHER 1KOJE), Ha KOTOPOe OOECTBO €CTECTBEHHO M 3aKOHHO pe-
arMpyeT pE3KO OTPHULATENIbHO. Pe3yapTaToM ABMIOCH IMOBCEMECTHO
HabJII03eMOe OTBpalleHNe K MaTeMaTHKe M CTDEeMJEHUe BCeX Ipa-.
BUTEIEH OTOMCTHTDL 33 TI€EDEHECEHHLIE B LIKOJE YHHXKEHHA ee N3HU-
YTOXEHHEM.

Markoe MogenupoBaHue TpefyeT 'apMOHWYHON pafoTH 000ux
nonylapui Moara. llocae okoH49aHUA yHUBEpCHTETA BuTTe He Hamen
paBoOTHL IO CHEnHATLHOCTH ¥ IPHHAA IPENIOKEHNE YACTHON KOoMOa-
HUH CTaTh HaYalbHUKOM gucTaHuumu Ha IOro-3amagHoM Xejae3HOM
gopore. [L14 3aHATHA 3TOT0 IOCTA €My IPHLLUIOCEH TI0 Hejelle IPOCTa-
KHMPOBATBLCA B JOMKHOCTH KaXJAOTO M3 CBOMX MOZYMHEHHHIX (CTpe-
JOYHHKA, IyTEBOr0 00X044NKa, 6arakHoTo pa3faTddka, OmIeTHoro
KacCHpa, KO4erapa, MallMHHCTA, HaJaIbHUKA CTAHUUH ... )— He-
OLIEHNMEIX ONHIT A Oy AYIETO IpEMbEP-MUHACTPA.

OpgHax Al DApCKUU moe3d, caeayioumi B KpeiM, Obu1 3ameanen
no npukasy Burre Ha ero gucramumu. HecmoTps Ha BO3MyeHue
Anexcangpa 111, MAIUMENCT NOAYMHMICA He €r0 IPUKA3y, a IPHUKa3y
CBOEro HavaJlbHMKa gucraHuun. Korga moess mepemen Ha CAegyio-
I[yI0, yX€e He MOJYMHABLIYyIOCA BHTTe, AMCTAaHIMIO, CKOPOCTH GBLIA,
€CTECTBEHHO, MOBHINEHA. BCKOpE HAPCKUM MOE3] COUIEN C PEIbCOB

29



u onpokuryica (karacrpoda y cramumu Bopok). llaps sanomuna

MMsA HENOKOPHOrO HAYAJbHMKA JUCTAHUMH, N Burre OB HasHaueH

MHEHCTPOM (KaXeTCA, mMyTeil COOOmEHNs), a BIOCAEACTBHU CTAT M

npembep-MuEECTPOM. C ero uMeHeM CBA33HA BCA I'PAHAMO3HAA S1I0X4,

«pa3BUTHA Kanuraamama B Poccumy, B TOM 4mcie — CTPONTEILCTBO
“HIeMCTBYIOmEH M CeMYac CeTH XKEIE3HBIX JOpOr.

Ho BurTe nywme pasbupaicsa B peaJbHOM XXKU3HA CTPAHHL U B IIPO-
61eMax DKOHOMHKHM M TEXHHMKH, YeM B MOINTHYECKHX MHTPHrax (x
KOTOPBIM GONBIIMI TAJaHT MMEIOT JIO X JeBonoaymapaee). C mpu-
XOJOM K BIACTH Aedrelell THna PacoyTruHa OH GBUT OTIpaBIEH B OT-
CcTaBKy. BuTTe BHOBEL IPU3RIBAJICA K BIACTH AJ1A JAKBHAJAIMA KPUTH-
YECKUX CATYAHH, CO3JAHHEIX IOMATUKAME (PYCCKO-ANOHCKAA BOMHA,
pesomonua 1905 roga), s gaxe Opeamoaaralo, 4ro ecan 6u1 Burre
ocTaBaJca pyKoBoguTeaeM Poccum B TedeHHMe creqylomiero gecaATH-
JAeTHA, TO HANIa UCTOpHA Oblia Gul COBCceM WHOH: He GpuI0 Ol HE
MEpPOBOM BOWHEHI, HA DPEBOMIOUMN X MH Xuin Oul ceryac, kak Pum-
aaagua wm [Msenus . ..

Koreyno, cura Burre 3akmoyanack BOBCE HE B IPMMEHEHUH
Kakou-1n60 MaTeMATHKH («HCYNCIEHUD ), & B TOM CIOCOGE MEIILIe-
HUA, KOTOPHIN OH HA3LIBAET ¢MATEMATHKON-PUIOCOPHEN» M KOTOPHIA
3aCTaABIAET 4EJIOBEKA C MATEMATHYECKHM OOpa3OBaHMEM AYyMaThb O
BCEX PeaJUAX OKPYXAalOMEro MUpA C IOMOMBIO (CO3HATEILHOTO MIK
6€CCO3HATEIBHOr0) MATKOTO MAaTEMATHYECKOTO MOJSAMDOBAHMA.

Naes o HeoO6XOAMMOCTH 3TOr0 pOAa MBINLIEHHMA AAA YCIEXa B
110601 DKOHOMUYECKON MM TPOM3BOACTBEHHOM AeATeIbHOCTH (McC-
KJ104asd, 6EITH MOXET, IOANTHYECKHE HETPUTH) GBLIa XOPOIIO TOHATA
yXe CTO JeT Hasan :

He nonbsyomasnca MaTeMarudeCKUMHM CUMBOJAMH deJIO-
BeYeckad JOTMKA 334aCTYIO 3alyTHIBAETCA B CJIOBECHBIX
ONIpejeNeHUAX U JeJaeT BCJAEJCTBHE BTOr0 OMNOOYHEBIE
BBIBOJEI — M BCKPHITDH 3Ty OMOKY 34 MY3HIKOIO CIOB MHO-
rjga CTOMT OTPOMHOTO TPYAa U 6€CKOHEYHHIX, 4acTo Gec-
ILUIOAHHIX, CIIOPOB.

"B. ®. Apsoasg. ITomaTrKO — 3KOHOMMYECKHE atiogst. Opecca, mag. Pacnono-
Ba, 1904, 113 c., c. 5.
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K coxanenmio, u ced4ac OCTAIOTCA AKTYAIbHHIMH CJIOB3, KJIACCHKA
MaTEeMaTHIeCKON skoHoMuKHM [lapeTod:

IJKOHOMHUCTE, HEe 3HAIOIINE MATEMATHKNA, HAXOAATCA B IO-
JOXEHHH JIOKEH, XKeNalolNX DEUIMTh CHCTEMY ypaBHE-
HUW, HE 3HAad HM TOrO, YTO OHA U3 Ce0A ImpeACTABIAET,
HM TOTO JaXe, 9YTO IPEXCTABIAET U3 cebA KaxKIoe BXO-
Jdllee B Hee efUHAYHOE YDABHEHHE.

BriBognl: rrannpyemoe Bo BCeX CTPaHaX MOjaBJleHNe dyHAaMEH-
TAJBHOM HAYKW M, B YaCTHOCTH, MATEMATUKHA (IO AMEPUKAHCKHM
HaHHEIM Ha 5T0 MM nortpebyercsa set 10 —15) mpuHeceT dYenosede-
cTBY (M OTHEABHBIM CTPAHAM) BPEX, CDABHEMBIN CO BPELOM, KOTODHIM
IpuHecTn 3ana Hou nupnansanun (1 Vcnanmm) KoCTpH MHKBA3HLMA.

MaremaTrdeckoe 06pa3oBaHue JOJXHO COCTABIATH HEOT'HEMIE-
MYIO YaCTb KyJbTYDHOTO 6araxa KaxJoro IIKoabHHMKA. HO oHO He
HOJXKHO HUKOMM 06pa3oM CBOAUTHCA K penentypaM (6yxb To Tabin-
na ymuoxerud wi Windows 95).

OCHOBHOM 1EBI0 MATEMATHYECKOr0 06pa3oBaHuA JOJXXKHO GHITH
BOCIIMTAHNE YMEHNA MATEMATNIECKA UCCIEXOBATh ABIEHUA PEAIbHO-
ro MUpa, YMEHNA, TaK XOPOIIO ommcaHHoro BurTre B ero xapakTe-
PHCTHKE «MATEMATHKH-QmIocodum» M Tak 6aecTsame MCIoJIb30BAH-
HOT'O UM B BOBCE HE MAaTEMATHYECKON JeareabHocTH. VIckyccTBo co-
CTABIATH M MCCAECKOBATL MACKNE MATEMATHYIECKNE MOLEIN ABIAETCA
BaXXHEHMINEN COCTABHOM YACTBIO DTOC0 yMEHMA.
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