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MIPUMEPHO CTOJIbKO e, Kak U mpu caakoBom — 20 %.
Kpome 3Toro, npu 3aBoJCKOM CIOCOOE BOCIIPOM3BOJCTBA
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mocie orbopa ukps A0 2,5-2,6 %% camok morubdaer.

TaﬁJmua 1. ITokaszarenu CO3pCBAaHUA CAMOK Kapma IpH pa3HbIX YCJIOBUAX COACPIKAHUA

Bcero
OTtHepecTuB He co3pesiue C tpombo30M I'ubens mocre He-
Criocob comeprkaHus CaMoK,
K3 muecst ocoou, % ocobu, % ronan, % pecra, %
[IpynoBsrii 50 83,4 16,6 Her Her
Mpyzosiit +[GHAC- | g, 95 5 Her Her
CTUMYIISIIIAS
Canky Ha Teriol Boje
I'PAC 50 64,4 22,6 10 2,6
Perynupyembie  ycio- 50 69.7 20.3 10 25
BUsl COlEP KAHUS ' ' '
[TpynoBo-cankoBbIii 50 80 20 Her Her
IMo HammM HAOJIOJCHHSAM Yy HE OTHepecTHBINMXcs  yHuBepcutera.- T. 183, Bem. 1 //3ooTexHus. —

camok oouuthl |V cramgum pa3BuTHs pe30pOHMpYIOTCS, B
pe3ynbTate 4ero pe3K0 CHWKAIOTCS PpEeNpOAyKTHBHBIC
KadyecTBa IpH mnocienyromeM Hepecre. CoryiacHO pbiOo-
BOJIHBIM TPeOOBAaHMSIM TaKHME CaMKH Kapria ITO[UIeXaT
BbIOpakoBke. V3-3a 3TOro X03sHCTBA-pENPOAYKTOPHI HE
MOJYYaloT HEOOXOANMOE KOJIWYECTBO MOJIOAM, TEPIIST
9KOHOMHYECKHUi yiiepO (pe3koe yaopoxkaHue puidornoca-
JIOYHOTO MaTepHana).

[Mpu IOHAC-neuernn TpoM0O030B roHaJl phIO ¢ HC-
TIOJTb30BaHUEM JIBYX JHAINla30HHOTO BJIEKTpOHEHpoaian-
TUBHOTO CTHUMYJSTOpA OONIMHA KypC COCTaBIISUT 3 JHSL.
BosneiictBue cTUMynsTOpoM Ha 00JacTh aHAIBHOM Ma-
MWUTEL OBUIO 2 MUHYTHBIM W OZHOKPAaTHBIM B TEYEHHE
CyTOK. MOIITHOCTH 3KCIO3UIMY HAa TOYKY HE IpeBbIIIaa
5. KoHTpoIJIb MOIITHOCTH OCYIIECTBIISJICS IO BEpXHEH Ia-
HEJM anrapara I10 MPsSMOYTOJBHBIM 3eJICHbIM WHIUKATO-
pam. DBakyanusi THOMHOr0 3KccyaTa MOJHOCTBIO 3aBep-
manacek 3a naBa ceaHca JsedeHus. Y 40 mpomemmux
JOHAC - nedeHue caMOK BBI3JOPOBJIEHHE HACTYIAJIO Ha
4-5 nHeit paHsblle, 4eM IPH TPAJAUIMOHHBIX METOJAX.

IIpumenenne JIOHAC-Tepanuu npu gedyeHUH THOMU-
HBIX paH, TPaBM 3HAYUTEIBHO COKPAIIAJI0 CPOKH BBI3/I0-
posienus (B 2-2,5 pa3za), 0 CPaBHEHHUIO C UCTIOJIb30BAHU-
€M JIeYeOHBIX BaHH, Ma3el.

PesynpraThl ucnbiTaHK B TeyeHWe S5-TH JieT moka-
3BIBAIOT Ha BO3MOXKHOCTb BHEAPEHUS B PHIOOBOAHBIE XO-
sstiictBa JIDHAC-Tepanuu, kak aOCONIOTHO Oe3BpEIHON
JUTSL phIO U 3 (EKTUBHOMN CHCTEMBI UX JICUCHUS U MPOhU-
nakTHKY. [loydeHHbIe pe3yabTaThl JOCTaTOYHO ONTHMHU-
CTUYHBI U BIloiHE BO3MOXHO 3a JIDHAC - tepanueii xo-
polree Oynymiee B peLIEHHH NPOOJIEMbI COXPAaHEHUS U
BOCCTAHOBJICHHSI PHIOHBIX 3aI1acoB.

BbIBO/bI:

1. IDHAC - tepanus coBMECTUMa C TPaJHILHOH-
HBIMH METOJaMH JICUCHUS] M HE SIBISETCS WX aHTaroHH-
CTOM.

2. OHa mO3BOJSIET COKPAaTHUTh MEAMKAMEHTO3HOE
BMEIIATENbCTBO U JIaXKe 3aMEHHThH €ro.

3. Tlocne mepBoro ceanca cHUMaroTcsi OOJeBBIE
OLIYIIEHHS, JIOKAIN3YETCS BOCIAJIUTENbHBII ovar.
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SOLVING ALGEBRAIC
EQUATIONSONA COMPUTER
Chesnokov S., Ishmukhametov! S., Rubtsova R.

We develop an intellectual computer program sol v-
ing algebraic equations. In the abstract we analyze differ-
ent aspects of a procedure of the system creation. The
main difference of our system from mathematical systems
like MathCad, Maple and Mathematica is that we try to
implement a case-based reasoning (CBR) approach (see
[1]-[3]) in order to force the system to accumulate a new
knowledge from examples rather than from direct formu-
las. The database of solvable equations should begin with
simple types and then be extended in a step by step pro-
cedure. Since dueto a famous result of Galais, roots of an
equation Pn(x) = 0, where Pn(x) is a polynomial of de-
gree n, are not expressible in radicals via its coefficients
for N3 5, so there is no universal agorithm solving all
types of algebraic equations. Below we discuss an appli-
cation of CBR to decision procedures for algebraic equa-
tions. We note first that each algebraic equation is a an
expression Tn(x) = 0, where Tn(x) is aterm in the alpha-
bet containing symbols of independent variables and
symbols for numbers (integers, rationals and reals) under
a set of binary arithmetica operations {+, —, *, /} (an op-
eration of rising into an integer power can be expressed
via iteration of multiplications while rising in a rational
power is not yet considered in our system). Each given
expression is transformed into an equivalent (more simple
or suitable) form using rules from a database of elemen-
tary transformations of termslike the following:

sl* (s2+s3) © sl* s2+sl* s3
Xx*a° a* x

! The second author was supported by RFBR grant PO®H 05-01-
00605a
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x? +ax® (x+al2)?- (a/2)

The choice of a better form for a given term is not
unique and is ruled by heuristic algorithms. Besides, we
create a database of elementary types of equations like the
following:

a0+al*x=0& al? 0, (1)
a0+al*x*=0& alt 0, )
a0+al*x"=0& alt 0& n>2. (3)

Each type (i) containing in the database of elemen-
tary typesis connected with a procedure Decision_i which
obtaining term T expressing the given equation forms an
array of answers X. In our system we write down such
procedures manually but without principal problems such
procedure can be created automatically from given formu-
las expressing values of variables as arithmetic functions
of equation's coefficients. When the type of an equation is
determined as corresponding to case i of this database,
procedure Decision_i is started to find the solution of the
equation.

Let us consider a CBR approach on the example of

square equation X - 6X+8=0. This equation is
transformed using an equivalence
x? +ax® (x+al2)?- (a/2), that is,

X2- 6x+8=(x2+3)%-1= =y*-1=0, ad
the latter is classified as corresponding to a known type
and solved by the appropriate procedure. This equation
and the sequence of actions leading to the solution is
added to the database of cases and in future will be used
to decide square equations. We note that such approach
allows us to extend easily the class of solvable equations
and overcome systems like Maple in many special cases
of equations.
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I dexmuenviit menedrcmenm

MEHEKEP 3IPABOOXPAHEHUS HA CEJIE
Brictpunkas O.A., [Toxonensko 1.B.
Kupoeckas eocyoapcmeennas meouyunckas axademus,
Kupos

B ycnoBusix BHenpeHus HOBBIX HalmoHanbHBIX Tpo-
€KTOB B CTpaHE IOCTaBJICHA 3a/la4a TOJIrOTOBKH YIpaB-
JICHYECKUX Ka/IpOB MUPOBOT'O YPOBHSI.

Jlyis penieHus TaHHOW 3aJjaql BaKHO M3YUYHTh COLH-
aJBHO-TICUXOJIOTHYECKHI «IIOPTPET» COBPEMEHHOTO py-
KOBOJIUTEJS], B TOM YHCIIE B CEJIbCKOH MECTHOCTH.

B coBpeMeHHBIX COIMANTbHO-3KOHOMUYECKUX YCII0-
BUSIX HEBO3MOXKHO NPEOIONIETh HACYyIHbIE MPOOIeMbl B
3JIpaBOOXpAaHCHUN 0e3 (OPMHUPOBaHUS PYKOBOTUTEICH,
KOTOpBIE OBl HE TOJHKO MMEJH BBICOKYIO KBaTH(HUKAIUIO
Bpaya-ClielMaJICTa ¥ TaJlaHT OpraHu3aTopa, HO W Ipo-
(hecCHOHAIBHYIO MOJTOTOBKY MO HCTIOIB30BaHHIO 3 dex-
TUBHBIX CIIOCOOOB PYKOBOJICTBA.

[MoaroroBka TakWX CIENMATMCTOB-PYKOBOIUTENEH
npuobperaer 0codoe 3HAUEHHE JUIS YCIIOBHH CEITbCKOM
MECTHOCTH, TJIE /10 CHX IOp COXpPaHSETCs] 3HAUYUTEIbHOE
OTCTaBaHWE B YPOBHE pa3BUTHS 3/PaBOOXPAHEHUs, a
TaKk)Xe MMEIOTCS CBOM OCOOEHHOCTH CTPYKTYpBI Hacese-
HUS, SKOHOMHYECKOT'0 Pa3BUTHSI TEPPUTOPHH H T.JI.

Hamu Oblin M3y4eHbI aHKEThl PYKOBOIUTENEH 3/1pa-
BOOXPAHEHUsI, JJaHa UX COLMAIbHAsI XapaKTePUCTHKA. JTO
ObUTH TJaBHBIE BpayM M WX 3aMecTuTenu u3 r.Kuposa n
KupoBckoii obnactu, rpymnmna KypcaHTOB OpTaHH3aTOPOB
3npaBooxpanenus [lepmckoit m Hinkeropopckoii obnac-
Teu.

Onpoc mpoBoawics 1Mo pa3padOTaHHOH aHKeTe, Co-
crosimiet 3 18 BompocoB, Kacaromuxcs COLHMAIBHOTO

cTaryca COBPEMECHHOI'O OpraHH3aTopa 37[PaBOOXPaHCHHUS
Y MHCHHI PYKOBOIHTENCH O COBEPIIICHCTBOBAHUIO TTOJI-
TOTOBKH YIIPABJICHYCCKUX KaJIPOB 37JPaBOOXPAHCHHUS.

Bcero Obuto  ompomieno 178  uemoBex  (68-
OpPTraHU3aTOPBl TOPOJCKOro 3apaBooxpaHeHus u 110-
PYKOBOZIUTENH JIedeOHO-TIPOMUIAKTHIECKUX — YUpexKe-
HHH UX CENbCKOIl MECTHOCTH).

Cpenu pykoBOAMTENEH 3ApaBOOXpaHEHUS I0JaB-
Jstonee  OONBIIMHCTBO COCTABIISAIOT TJIaBHBIC Bpaydd
(69,1% wu 68,2% COOTBETCTBEHHO), 3aMECTHUTEIH TJIABHO-
ro Bpaua — 25,0% u 25,5%, ocrambHbIe — PYKOBOJIUTEIH
00JTaCTHBIX YIIpaBJICHUN 3][paBOOXPAHEHUs, Bpadyd opra-
HHU3al[MOHHO-MeToAnYeckux otaeno u ap. (59% u
6,3%).

W3 dmcna OMNpOIICHHBIX OPTraHU3aTOPOB 3IPaBO-
oxpaneHust MmyxuanH — 60,3% u 65,5% cooTBeTCTBEHHO,
sxeHnwH — 39,7% u 34,5%. Kaxpiii BTOpoi KypcaHT — B
Bo3pacre ot 45 o 50 ner (51,5% u 53,6% coorBeTcTBEH-
HO), B Bo3pacrte 10 40 ner — 19,1% u 17,3%, ot 40 1o 45
ner — 7,4% u 8,2%, ot 50 go 60 mer — 20,6% u 19,1%,
octaspHbie — crapiie 60 et (1,4% u 1,8%).

BriciTyro kKaTeropuio Mo OpraHM3alud 3JpaBoOXpa-
HeHust umenu 26,4% u 19,1% onpoieHHBIX COOTBETCT-
BEHHO, TIepBYyI0 Kareroputo — 22,0% u 16,4%, BTOpYIO —
1,5% u 1,8%, T.c. Oonee MOIOBHHBI PECIOHJCHTOB HE
HMEITU KaTeropuy 1Mo OOIIECTBEHHOMY 3/I0POBBIO U 3]Ipa-
BOOXPaHCHHUIO.

B 10 e BpeMst OONBIIMHCTBO OMPOINIECHHBIX — PYKO-
BOJIUTEINTU C OOJNBIIMM CTaXeM pabOThI B KA4eCTBE Opra-
Hu3aTopoB 3apaBooxpaneHus: 11-15 mer — 31,9% wu
32,7% cootBercrBenno, 16-20 ner — 16,3% u 17,3%, 21-
25 ner — 14,8 % u 16,4%, Gonee 25 ner — 8,9% u 9,1%,
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