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NCIIOJIb30BAHUE KOHIIEIIIIUY BUPTYAJIbHOM PEAJIbBHOCTHU
B CO3JAHUU EAVHON CUCTEMBI BU3YAJIN3AIIIN AHAJIU3A
PE3YJIBTATOB MOJEJINPOBAHU A CJIO2KHBIX
PUBNKO-XMMHNYECKUX ITPOITECCOB

© T.A. Bumnesckas, W.E. Jlykamesud, E.B. Poccurckuit (Mocksa)

B naumoit pabore KOHIENIUA BUPTYAJIbHON PEANbHOCTH UCIOIb3YETCs JJIA PENIeHUs CIIeLyOMuX
3a/1a4.

OnepaTuBHBIl aHAIN3 PE3YJILTATOB MOAEIMPOBAHUSA, B TOM YHCJIE ¥ HEMOCPEACTBEHHO B XOI€ MO-
JeJTMPOBaHNA TIPOLeCccoB (cpeacTsa "GricTporo Barmaaa').

VuTepakTUBHBIN U MOAPOOHbIH aHAIN3 TPEXMEPHBIX TIOJIel TAHHBIX U JUHAMUYIECKAX IIPOLIECCOB.

IIpesncraBienne MMPOKOMACIITAOHBIX MPOEKTOB MOJETUPOBAHWS, UMEIOIIUX PA3HOTHIIHBIE U Pa3-
HOMACIITAOHbIE HCTOYHUKH JTAHHBIX.

3a OCHOBY (/I ONMHCAHKS TPEXMEPHBIX 0OBHEKTOB U B KAIeCTBEe 6A30BOr0 HOCHTEJNI HAYYHOTO CO-
JiepKaHus) ObLT B3AT MOJXO0/] ONMCAHKUS TPEXMEPHBIX CLEH BUPTYAJbHON PEATbHOCTH C IIOMOIIBIO A3bIKA
VRML (Virtual Reality Modeling Language).

Pazpaborannas cucrema BU3yan3aluy IO3BOJISIET:

e co3faBaTh 3(P(dEKT BUPTYaJbHOIO IPUCYTCTBUs HAOMIONATENA B CIEHE;

® BKJIOYATh B ONMCHIBAEMYIO CIEHY AUHAMUYECKHE COOBITHS, MPOUCXONAIINE BO BPEMEHH;
® OCyIIECTBIATH B3aMMOJEHCTBHE C OObEKTAMH CLUEHBI, CHEeNUAIbHBIMUA CEHCOPAMU;

® YIPABJIATH JIOTMKOM MTPOLIECCOB;

® BKJII0YATh B ONKMCAHHE CIEHbI IPOrPAMMHBIE 3JIEMEHTbI, HAITMCAHHBIE Ha A3BIKAX BBICOKOTO yPOBHS
(Java, Java Script, Visual Basic, C++);

e nmmopTuposaTh daiinel u3 CAD u GIS cucrem, B wactaoctu Solid works, Acad, Arcview, ENVI
(ocymecrBiena nopnepxka .dxf, .stl, .dem dbopmaros);

® OCyIIECTBIATH PabOTy C JOTMIECKUMH CI0AMH TpexmepHoii cuenbl B CAD cTuie;

® IOJKII0YATh B €UHYIO CHCTEMY JIIOObIe BHEIIIHUE [TPOrPAMMBbI, B TOM YHUCJIE HAMCAHHbLIE HE3aBHUCHU-
MO;
® 00pabaTBIBATH CIIEHbI, KOMIIOHEHTBI KOTOPOH PACIOJIOXKEHBI Ha, YAAJIeHHBIX KOMIILIOTEPaX.
Jid 3a71a MOIENNPOBAHUS CIOKHBIX (DU3UKO-XMMUYECKUX PACYETOB ObLIa CO3JaHa CIEeIHaIN3U-
poBanHas 6ubIMOTeKa JOCTYTIa K GOMBIINM MacCHBaM ABYMEDPHOH 1 TpexMepHOi uHdOopManuu (HayIHbIM

JIAHHBIM).
Crpyxrypa 6ubanoTeku u MHTEPQEHCHBIE MOLYIU HO3BONAIOT:

® MHTErPUPOBATH B TPEXMEPHYIO CIEeHY (DU3MYECKUE OIS, SIBJISIONUEC PE3yJIbTATAMEI MOAEINPOBa-
HIs IPOLIECCOB MM MHTEPIIOJIALYEH IMINPHYECKUX JAHHBIX (HAIPUMED, MOJISA JABJICHUS, TeMIepa-
TYP, TEIJIOBLIX IIOTOKOB, BEKTOPHBIX IOJIEH CKOPOCTEH U T.1.);
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* BpIOUpaTh GOPMY NPEACTABIECHNUS U AHAJN3A PE3YIbTATOR MOJIEJIMPOBAHUS IIPOLECCOB:

¢ ABYMEpHbIC CEHECHUA TPEXMEPHBIX TI0JIeii, H30IOBEPXHOCTH, IMHUN TOKA, JIMHUU YPOBH:, "Ipobunr"
NPOCTPAHCTBEHHBIX TOYEK, '"MapKupoBka' obsacTeil 1 30H TPeXMEPHBIX MoeH u T.1I.

Bubnuoreka npexncrasisier coboit ActiveX kommonent MS Windows (9x, ME, 2000, XP) u moxer
ObITh WHTErpHpOBaHa B JI06yI0 3amaay MS Windows co coiicTBamu "KoHTelinepa", Hanpumep, B MS
Office npunoxenns (Internet Explorer, Word, Excel).

Paspaborannas cucrema Bu3yanmsanuu Gblia yCHeEIIHO MCIOMb30BAHA [T CHCTEMbI KOMIUIEKCHO-
O MONETMPOBAHMA JMHAMUIECKUX NPOLECCOB TEIUIONEPEHOCA B METAJIyPrHYeCKUX MeYax W IPOLecca
HarpeBa METAJIMYECKMX 3ar0TOBOK B I€YaX IMPOKATHBLIX CTAHOB.

AN ACMEOLOGICAL PROJECT - THE CONSTRUCTION OF A CONTEST
PROBLEM MICROTHEORY, DEVELOPED BY A STUDENT

© V.A. Gaidai, A.Yu. Gliklikh, J.A. Dobrosotskaya,
V.N. Dontsov, A.M. Zacharov (Voronesh)

A.N. Kolmogorov, being a great russian scientist, enlightener and reformer, paid much attention
to the problem of helping his pupils to become independent, self-contained researchers in theoretical
mathematics. The search and training of mathematically gifted children should be started at school.
An example of a facultative lesson, considered here, gives us the main idea of one part of a project,
developed by Voronezh students within the course named "The Methods of Mathematical Education".
The educating matter of the facultative lesson under consideration is the method of solving a problem for
the 11th year high-school students, that has been introduced on the Soros’ Competition. This problem
deals with two players, A and B, defining one by one the values of the coefficients a,b and ¢ of the
polynom

z® +az? + br +c=0. (1)

A starts the game. The task is to define if there is a strategy A could choose so that (1) has 3 different real
roots, no matter what values B chooses. (http://www.issep.rssi.ru/olimp /usl /soros.htm##mat11) The
constructive solution of this problem, obtained as a result of a heuristic conversation, could be introduced
in the form of "microtheory"of a mathematical problem.

Proposition 1. Using the Cardano’s change of a variable — z = ¢ — 1/3, we obtain the
equation

t*+pt+q=0, (2)

equivalent to (1), where p = (3b — a?)/3 and g = 2a%/27 — ab/3 + c.

Lem m a1l If equation (2) has three different real roots t1 <tz < t3, then p < 0.

Lemm a 2. Equation (2) has 3 different real roots if and only if

4p® + 27¢% < 0. (3)
Lieim miaid: Equation (1) has 3 real roots z; < x5 < z3 if and only if
|27¢ + 2a® — 9ab| < 2Dy+/D, (4)

where Dy = a? — 3b.

Proposition2 Therequired strategy for A always exists:
1. A, who starts the game, should take any b < 0.
2. a) If B chooses a, then A should find a suitable ¢ using (4); b) If B chooses c, then A can always find
a value of a according to (4). The project under consideration was empirically tested at the Voronezh
High School Ne 9, Ne 2 Russia. The solution of the problem, given above, was awarded by higher number
by the Moscow Jury: the contest microacme was achieved by the pupils.
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