Kyonanoeckuii Cmanucnae Hcarkosuu,
Mamusacesuu IOpuit Bnaoumuposeuu

NCKYCCTBEHHBII UHTEJUIEKT B MATEMATHKE -
YHUBEPCAJIBHBIIA MATEMATHYECKHUH PEIITATEJIH

A umen yooeonscmegue HeooHokpamuo obugamsca co Ceamocnasom Cepeeesuuem Jlas-
po6biM nociie e2o nepee3oa 6 Jlenunepao. bByoyuu pykoeooumenem guniocogckoeo cemunapa
IIOMU, a npuenacun e2o 6 wbuneiiHbll 200 pacckazams 0 ceoeil pabome no pacuemam nepevix
UCKYCCMGEHHbIX cnymHUukog. Oueny 60bUlOe 6neuamieHue Ha MeHA NPOU3Eend CKPOMHOCHIb
GHIMUCTIUMENBHBIX PECYPCO8, KOMOPHLIMU YOANIOCh PEUlUmb CO8CeM Henpocmule 3adaiu. 3anom-
HUUCL 06a cayyad, o komopuix pacckasan Ceamocaaé Cepeeesut, ko2oa owmubKYU 6 pacuemax
CUACIIUBHIM 0OPA3OM KOMNEHCUPOSANUCH OPY2UMU OUWUOKAMU.

Ceamocaaé Cepeeeguu o0Hum u3 nepgoix 6 CCCP cman obnadamenem nepcoHaibHO20
komnvromepa. Imo oOvin 8-6umnsiii komnsromep gupmor Commodore. Y meHa 6vl1 Komnsiomep
Mol ke upMol, U MO NOCAYKULO NPUHUHOU HAUUX MHO2OUUCIIEHHbIX 6CHIPEY 8 MO 6PEMA.

A nauan npenodasams Ha kKageope mamemamuieckozo obecnedenui IBM, ocHosanHOl
Ceamocaagéom Cepeeesuuem Ha mam-mexe JII'Y, k coxanenuro, yxe nocie mozo, Kak oH nepe-
oan ee noo pykogoocmeo A.O. Caucenko.

10.B. Mamusacesuu

C oueHb naBHHX BpeMeH B Mudax, je-  OeMbl. [TonbITKn 0OHApYXHUTh €€ B peaibHOi
reHjlaXx U cKa3KaxX pasHbIX HapolOB YIIOMHHA-  KHM3HH IIOKa yCIIEXOM HE YBEHYAIHCh, TTOITO-
€TCsl «YUCTasd» U «HEUYHUCTas» Cujia, KOTopasd My JIIOSM TPUILIOCh CO3laBaTh ceOe MCKyc-
yMEET peliaTh M pelIaeT 3a JIoJei UX Mpo-  CTBEHHBIX NMOMOLIHMKOB. Bo MHOrux cdepax

IESTENPHOCTH TaKhe poOOTHI 3aMEHWIH Yero-
BEeKa M yCIEIIHO KOHKYPUPYIOT ¢ HUM. BHaua-
Jie Ha poOOTOB NEPETOXKMIN TIXKEIyI0 Mexa-
HUYECKyl0 paboTy: OHM CTHpAIOT, KOIAIoT,
youpatot, ¢acytor, Topryior... Ho monim mo-
Ka3aJIoCh HEJOCTAaTOYHBIM 3aMEHHUTb ceOsl B
cthepe MaTepuabHOM, OHM PEIIWIN Iepesio-
XKHTh Ha IUIe4u (WM, CKopee, Ha TOJIOBY) po-
60Ta W WHTEIUIEKTYalIbHYIO JIEATEIbHOCTb.
Hano ckasarp, 4TO M Ha 3TOM NONpPUIIE €CTh
BeChbMa BIICUAT/ISAIONINE pe3yabTaThl. POOGOTHI
HAyYWJIMCh HE XyXe rpoccMmelicTepa urparb B
[IAXMATBI, COUNHSITH «MY3bIKY», ITHCATH «Kap-

Bo mnowy cqpepax gesiieaihochin  akue
poboiisw gamenun reaclbena « ycnesuno
woticypupyidi ¢ . THHBL>.
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A BO3MOXKHO JTH cO3aHue poOoTa-yueHO-
ro, HarpuMep, MaTeMaThKa, KOTOPbIA Obl yMel
periats J1o0ble MaTeMaTuyecKue mpooieMbl?

®dopMabHO TOBOPSI, OTBET HA BTOT BOII-
poc nosnoxwurenieH. Pa3purue MaTeMaTu4ecKoi
JIOTMKY TIPUBEIIO K BBIPaOOTKE aKCHOMAaTHUEC-
KOW TEOpUU MHOXECTB, B paMKax KOTOPOU
Jiexat JokasarenbctBa 99,999% Bcex Teopem
coBpeMeHHOU MaTeMaTuku. [IpoBepka xe no.i-
Hocmpio (POPMATTU30BAHHOTO JIOKA3aTe/IbCTBA
He TpeOyeT MHTEUIEKTYaTbHBIX YCUITUH, C 3TUM
MAIIMHBI CIPABJIIIOTCS JaXxe JIydile JIoaei.
MoxHo mnpencTaBuTh cebe Tako#l mporiecc,
HATIOMUHAKOIIUI TO, 4TO omnucan J[>KOHOTaH
CBugT: omHa MalIMHA CIIy4aiHBIM 00pa3oM
MOPOXJIaeT OMHY 3a JIPYIrOd TOCIe0BaTe Ib-
HOCTH MaTeMaTHYeCKUX CUMBOJIOB, a Jpyras
MallliHa MPOBepseT, He 0Ka3anach JIM OUYepel-
Has TOCJIe0BATEeIbHOCTh MaTeMaTUYECKUM
J0Ka3aTeIbCTBOM. B ciyuae ycriexa mostyueH-
Had TeopeMa TYT Xe IevyaraeTcs.

Taxas rapa MarvH, paboTas 10CTaTo4-
HO JI0JIT0, Haredaraetr u TeopeMmy I[ucaropa,
u Benukyro Teopemy ®depma, U MHOrO eiie
HUKEM He JIOKa3aHHBIX TeopeM. Bcs 3arBosm-
Ka COCTOMT TOJIKO B TpeOyeMOM BpeMEHH pa-
60T1h1. YenoBek obagaeT UHTYUIMEH, KOTopas
MO3BOJIIET €My HaXOIUTh KOPOTKHUH IyTh K
1IeJTH, a He JieNlaTh Clienoi nepebop BcexX BO3-
MOXHOCTEH. BrickazpiBaeMoe ke HEpEKO MHeE-
HHe, YTO U3BECTHasi TeopeMa [€emns o Henom-
HOTE HaKJIajIbIBacT NMPUHIMITHATIBHBIE OTPaHU-
YEeHUS Ha BO3MOXHOCTH MAIIIMH, HECOCTOSTEITh-
HO — 3Ta TeopeMa B TOH Xe CTeIeH! OrpaHIYH-
BaeT U BO3MOXHOCTH 4YeJIOBEKa.

M1 noctaBuM niepes; co60i HECKOIIb-
KO WHYIO 33j1ayy: co31aTh poboTa — MOMOIII-

HUKa y4yuTess MaTeMaTuku. Kakum oH J0JI-
KeH OBITh, YTO JOJIKEH yMeTb JielaTh TaKoh
pob6or?

Bo-niepBbix, OH JI0XeH oOnanarh 3Ha-
HUEM TMpeaMeTa Ha YPOBHE TrOpasio BbIIIE
HIKOJIHOTO, KaK U JTI000# MIKOIBHBIA YUUTEIb.
Bo-BTOpBIX, OH JIOJIXKEH YMETh PACIO3HABATH,
MOKHO JIU PEIIUTh JAHHYIO 33724y, UCTIONIb3YS
TOJIBKO IIKOJIBHBIE METOMIBI. B-TpeTbI/IX, OH
JOJKEH METOIUYECKH TPaMOTHO OOGBSICHUTH
pelieHue 3amavyd. M, HaKoHel, OH IOJIXeH
pocTO yMeTh roBoputh. KoHeuHo, K accuc-
TEHTY YUUTENS MOXHO MPEIbSIBUTh U PSII APY-
rux TpeOOBaHUi, HO MBI TIOKa OrPaHUYWIIUCH
IaHHBIM HAaOOPOM.

Perenue m060ii 3a1a4u CBS3aHO C Tpe-
OJIOJICHHEM I1IEJIOr0 psiia TPYIHOCTEH, HO Tie-
pel HaMU BO3HHUKJIA TPOOIIEMBI, 0 KOTOPHIX B
JPYTOd CUTYAIUU BPSIT JIM UMEJIO CMBICIT 3aJ1y-
MBIBAThCSI, TAK KaK OHHM KaXyTC WHTYUTHBHO
IIOHATHBIMU.

Hanpumep, camo NOHSATHE «IIKOJIbHBIN
METOA» O0Ka3zaJloCh OYEHb YCJIOBHBIM. [laxe
BEChbMa CJIOXHBIE MaTeMaTHYeCKHe paccyxk-
JeHUsT MOXHO pa3OUTh Ha psJ IIAroB, Kax-
IbIA U3 KOTOPBIX OyeT MOHSATEH MIKOJIbHU-
KY, HO KOJIMYECTBO II1aroB, KOTOpble HE0OX0-
AUMO mpojeiaTh WId JOCTHXCHUA PE3ylibTa-
Ta, JIeJIaeT pelleHre TAKOH 3a/1auu JaleKo He-
IIKOJIbHBIM.

Bropas kareropus TpygHOCTed Oblia
CBSI3aHA C OTCYTCTBUEM OOIIUX (POPMATBHBIX
AJITOPUTMOB JIJIA BBITIOJTHEHUA HIKOJIBHBIX 3a-
JaHUHA U OOWJIMEM METOJOB YacTHBIX. [IpuBe-
1eM crefymomuii mpuMep. Yacto BCTpevyaeTcs
3ajlaHue, KOTOPOE Ha3bIBACTCSA «YIPOCTHUThH
BhIpaxeHue». Yto 310 o3Havaer? K kakomy
KOHEUHOMY Pe3yJIbTaTy Mbl JOJIKHBI TPUATH?
DTO IMMOHUMAETCSI TOJHKO Ha WHTYUTUBHOM
ypoBHe. Hampumep, Kakoe U3 JBYX TOXIe-
CTBEHHO PAaBHBIX BBIPAXEHHWIl CUUTAThH IPO-
H_Ieiw/3\/§—4 win 4/8-4/27

Yuutenb pyKkoBOACTBYeTCS COOCTBEH-
HBIM OITBITOM M UHTYUTUBHBIM 3][PABbIM CMBIC-
JIOM, Jienast KaXIblid CIIeYIONIHN Iar Kakux-
60 npeoOpazoBaHuii. B ocHOBe ke JieiicTBHiA
po6oTa IOMKHBI OBITh YETKHE UHCTPYKIIUH, KO-
TOPBIC HE YTO UHOE, KaK CBOMCTBa MaTeMaTH-
YecKUX onepanuil. B crucke Moxer ObITh
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MHCTPYKIWMs: ~Jab =-Ja*~/b, HO B 3TOM Xe
CIIMCKE MOXET CYyILIeCTBOBATh M Jpyras WHCT-

pykuwsi: </a *~/b =-Jab . Hanuune aByX Taknx
[paBWI TauT B cebe OMacHOCTh 3alUKIIMBAHHS
«MO3roB» po0OTa, MO3TOMY MaTeMaTHYeCKHUil
pOoOOT HOSTKEH YyMETh aHAIM3UPOBATH LEJIeCo-
00pa3HOCTh MPUMEHEHUS] UHCTPYKIUU B JIaH-
HOM KOHKPETHOU CUTyallUH, a 3TO yXe CBOW-
CTBa MHTEIJIEKTa.

JIOBOJIBHO YacTO IIKOJIbHBIE METOJBI
SBJISIOTCA YAaCTHBIMHM CIIy4asMM CIIOXHBIX, a
MHOTJA U OTKPBITBIX MaTeMaTH4eCKUX Ipo-
Omem. Harmpumep, Takoil W3BeCTHBIN IIKOJTb-
HBIIA METOJ| PELIEHUS YPABHEHUN, KaK 3aMEHa
nepeMeHHbIX, TpebyeT OT poboTa 3HAHMIA, BbI-
XOIIIMX 3a PaMKH LIKOJIBHOrO Kypca. Tak,
HamnpuMmep, MpocTas IIKOJIbHAs 3aMeHa Iepe-
MEHHBIX B ypaBHeHuu F(x) = 0, tne F(x) — He-
KOTOPBIi MHOTOWIEH, €CTh CPEICTBO /IS IO-
UCKa pazinoxeHus F(x) B cynepHno3uLMIO JBYX
MHOT'OUYIEHOB HEHYJIEBOI CTEIIEHU, a 3TO — BECh-
Ma HeTpUBHAIbHAY 3aa4ya ajireOpbl MHOTOUJIe-
HOB. KOHEYHO, peabHblil BUI MHOIOWIEHA B
psiie ciay4yaeB IIKOJBHOM MPaKTUKU MOXET I10-
MOYb HAWTH TaKyi0 CYMEpIIO3UIUI0, HO POOOT
He JOJIKeH HalesiThCs Ha «IOHapKW», a IOJ-
XeH yMeTb BCe JieNlaTh JUIsd OOIIero ciydvas.

Bor npumep u3 3agauHuKa:
3x+2)2 +2(x2-2x+4)* - 5(x*+8) =0

DTO ciyyaid, Korga HaJlo HNPUMEHHUTH
METO[I JBOMHOM 3aMeHBbI. A Terepb, PeICTaBb-
Te cebe, YTO CKOOKH yXe PacKpbIThI, MOI00-
HbIE€ YIEHBI IPUBENEHBI, U nepen Bamu MHO-
rouwleH 4yeTBepTol creneHd. CMoXeTe JU BBl
€ro TpeacTaBuTh B TpexHeM Buae? YToObI
HalTU JBOWMHYIO 3aME€HY, HajO IPEACTABUTH
JAHHBII MHOTOWIEH B BHAE KBaIpaTU4YHOM
thopMBI MHOTOUJIEHOB HEHYJIEBOU CTEIIEHU. DTa
3agaya B 00ILIEM ciTydae [Ii MHOTOWIEHOB CTe-
[IEHU BBILLIE YETBEPTOM SBIIIETCS HEPELIEHHOU
MaTeMaTHYecKOil mpoOIeMoil.

Tperbsd Kareropust TpyAHOCTEH — TPYA-
HOCTH TIPOTPaMMHOIO Topsaka. Mbl xoTenu
cliesiaTh TaK, 4YTOOBI C HAIIUM «POOOTOM» OBLIO
ObI JIETKO W YJIOOHO 0OIaThesi, YTOOBI KOH-
TaKT ¢ HUM He TpeOOBaI OT MOJIb30BaTels J0-
MOJTHUTEIPHOTO OOy4YeHHS.

Pemenve nocraBiieHHBIX 3amay MOTpe-
6oBaI0 OOBEAMHEHHST YCWIUH CIEeUATHUCTOB

R

gbyx dakur npabuc dawd 6 cebe
onackocis gagukanbaras «mozichn fobodia.

Pa3TUYHOIO MPOUIIsL: MATEMaTHKOB, IPOrPaM-
MHCTOB, METOIUCTOB, TIcXxoJioroB. B 1997 rogy
B paMKax J1abopaTopuu UH(OPMAIIMOHHBIX TEX-
Honoruit TT1IO «CeBepHsblil ouar» Oblia co3na-
Ha TaKas rpyrra. [1epBblii pe3y/bTaT MOSBUICS
yepe3 TpU Tojia paboThl IPYIIIBI — IporpamMma
«Math 2000» — MaTemaTrudeckuii poOOT Iep-
BOT'O TIOKOJICHUS. MbI TIOMECTHIIH 3TY [IPOrpam-
My B Internet, B cucteMy cBOOOIHOTO JOCTYIIA,
1 OHA IIMPOKO PaclpOCTPaHUIIACh, IO TIPHMep-
HbIM Toacyetam «Math 2000» ckayarno okojo
500 Thicau monbp3oBateneil. Yepes ron nmossu-
Jlach HOBasl BEpCHsl IPOrpaMMbl, KOTopas Obuia
Ha3zBaHa YHueepcaivbHolM Mmamemamuieckum
pewamenem, win, Koporko, UMS (mporpamma
OblTa pealn30BaHa Ha JIBYX SI3bIKaX — PYCCKOM
u a"ruiickom). IlpesenTanmsa »Toil mporpam-
MbI cocTtostiack Ha BeicTaBke MTO 2001 B

M roiiean cgenaiis dak, iobu ¢ hawun
pobosiom» Guao Gi wewmo « ygobhe 0buAIGCS. ..
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Pucynok 1.

Mockse. B 2002 rony mosiBuiach UHTEpHET-
BepcHs YHuBepcaibHoro perarens — UMS on-
line (cM. www.umsolver.com)

Hecxkonbko clioB 0 BO3SMOXHOCTSX YHH-
BEPCATBHOTO MaTeMaTHYECKOro peraTesis.

UMS - paszBuBarolasgcs rnporpamma. Pe-
TYISIpHO BBIXOAAT HOBBIE BEPCHUU C HOBBIMHU
¢pyskuusamu. B koneunom utore UMS oxBa-
TUT TpOrpaMMy 1O anreOdpe W aHaIu3y cpel-
Hel IIKOJIBI ¥ TEPBhIX KypcoB By30B. B HacTo-
qiee Bpems UMS (B nocnenneii sepcuu 1.5)
MO3BOJISIET pelIaTh JIIoOble 3aiaHus U3 Clleny-
IOIUX MIECTH Pa3NesioB aareOphl: paloHab-
HblEe ypaBHEHU, pa3loXeHWe MHOrOYJIeHa Ha
MHOXUTEJH, MOJTHOE pa3ioXeHHe MHOrodse-
Ha Ha MHOXWTENH, YIPOIIEHUE BBIPaKEHHIA,
YIIPOIIIEHNE YUCIIOBBIX BBIPAXEHUI C pajivKa-
JlaMM, palMOHaJIbHbIE HEPABEHCTBA, CHCTEMBI
U COBOKYITHOCTH PallMOHATBHBIX HEPAaBEHCTB.
B Omuxaiiiiee BpeMsi BhliineT Bepcus 1.6, B
KOTOpYI0 OyeT BKJIIOUeH HOBbIH MOAYIb — UC-
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PucyHok 2.

crnegoBaHue (PyHKIUN ¢ TTOMOIIIBIO TPOU3BOJI-
HBIX U TIOCTPOEHUE TPpahuKOB.

KaxmoMy u3 mpeicTaBieHHBIX B IPO-
rpamMe IIECTH pa3ielioB airedpbl COOTBETCTBY-
eT (yHKIIMOHATBHBIM MOIYJTh MPOTPAMMBIL.
XoueTcsd cKa3aTb HECKOJIBKO CIIOB O KaXAOM
U3 9TUX MOAYJIEHU.

e YpaBHenus.
S Oror Monyis UMS mnoka pe-
“¢ | maer Tonbko parmonanbHele ypas-
L

HeHus (pucyHok 1). BeiTyer mHe-
HHE, YTO 3TO OYEHb IIPOCTO, TaK KaK peLIeHHe
TaKMX ypaBHEHMI Oazupyercs Ha OJHOM-ZIBYX
npuemax. Ha camom nene, naxe camplii Oer-
JIbII aHATTN3 [IKOJIBHBIX METOJIOB 1aeT HECKOJIb-
KO [IECSATKOB IPUEMOB PELIEHUS! PaLUOHAIIb-
HbIX ypaBHeHud. B UMS peanuszoBaHo oxo-
JI0 COTHHU PA3IMYHBIX CIIOCOOOB peIIeHH s, 10-
GaBIieH psil HOBBIX METOIOB, KOTOPHIE MO3BO-
JIUJIM pelliaTh, HApUMEp, TaKue ypaBHEHU:,
KaK x° — 15x* + 10x* = 30x> + 5x -3 =0
(mompoObyiiTe permmTh camu!)

L PasznoxeHnne u noiHoe pasz-
4 JI0OK€HHEe Ha MHOXKHTEJIH.
ey A DTOT MOJLYJIb TIO3BOJISIET Pa3-

-...:

jlaraTh Ha MHOXMWTENM LEJble al-
reOpanyecKkre BBIpPaXeHHs C PalliOHATbHBIMH
Koa(hpUIMEHTAMI U C JTI0OBIM KOJINYECTBOM
nepemeHHbIX. B pasnmene «IlomHoe pazmoxe-
HHE» 1IeJI0e BBIPAaXEHHE PacKJIaJbIBaeTCs Ha
HEIpUBOIMMBIE MHOTOWIEHbl. Pa3noxeHue
MHOTOWIEHOB Ha MHOXHUTEJIM — OTAEIbHAS Ma-
TeMaTHyecKasi TeOpHsl, KOTOPOH IOCBSIIEHO
MHOXECTBO HAyYHbBIX CTaTe€dl M Liejble MOHO-
rpacun. TpynaHO OBLTIO OTHENTHUTH LIKOJBHBIE
METObI PA3TI0XEHUs OT HAyYHbIX (PHUCYHOK 2).

Ynpomenue BeIpaxkKeHHUH.

DTOT MOyNb MO3BOJISIET YII-
POCTUTH PaLlMOHATIBHOE BhIPAXKEHUE
C palMOHAIBHBIMU U PaluKaIbHbI-
M Koappuirentamu. [lon Hanbosee MpocThIM
BUJIOM ITOHHMMAeTCs BbIpaXeHHe, 3alrcaHHOoe
B Buie IpoOu, B YHMCIUTENe W 3HAMEHarele
KOTOPOU CTOST IPOU3BENEHUS CTEIIEHEU B3a-
UMHO IPOCTBIX MHOTOWIEHOB. MBI cuMTaeM,
YTO TaKOW BHJ BbIPaXeHUs SIBIsIETCS Hanbo-
7ee yIOOHBIM JUISl €T0 MOCIIEAYIOIIero UCIob-
30BaHMS B JIPYTMX MOAYJISIX MPOrpaMMBI: pe-
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IIIEHUE YpaBHEHUIi, HepaBeHCTB, T epeHIIH-

pOBaHUE H T. 1.
=
e
oF
Vo) E CIOXHOCTD BTOTO MOJIYJIS
- 3aKJII0YA€TCd B HEOTHO3HAYHOCTH
MOHATHST «HauboIllee MPOCTON BUI» — MBI 00
3TOM yXe roopuwin. Hamu Obiia BeipaboTaHa
HEKOTOpas KOHIIEMIIUSI YIIPOIIEHUSI, TT03BOJIs-
1omas u30exaTh 3alUKIMBAaHUN U TIPUBOISIIAS
K pe3yJbTaTaM, COOTBETCTBYIOIIUM IIIKOIbHBIM
kanoHam. C Hallell TOYKU 3peHus, Haubosee
NPOCTOM BHJI JIOJIKEH UMETh HAMMEHBIIYIO U3
BO3MOXHBIX BIIOXXEHHOCTb PAIUKAIOB U OTCYT-
CTBUE MPPAUOHATILHOCTEH B 3HAMEHATele.

YnpoumeHue BbIpakeHUM ¢
paguKaiamm.

i

"'_'-..{- o HepagsencrBa.
il B nanHoM Mopyse Bce He-
e TpUBUAJIbHBIE HEPABEHCTBA pellla-

IOTCSl METOJIOM MHTEPBAIOB C HC-
N0JIb30BaHUeM Tpacudyeckoro OJI0Ka, Jalolie-
r0 HAIUISITHOCTD pEIIeHHUS.

OTMETHM, YTO MBI CTapaIuCh CHEIaTh
UMS yHMBEpCaTbHBIM, OH JOJIXKEH CIIPABIISITHCS
¢ JTI00bIM NIPUMEPOM M3 JAHHOTO pasfena, Ko-
TOPBIA MOXET OBITh pelleH MIKOJbHBIMH Me-
TOJIaMH, B YACTHOCTH, pelarh 000l mpumep
13 M000ro IMIKOJBPHOTO 3amadyHuka. MbI Tec-
tupoBau UMS no yuebnukam Poccuu, Tep-
Manun, @panmun, CLIA, a Takxe mo coop-
HUKAM OJUMIIHATHBIX 3aJaHAA Pa3TUIHOTO
ypoBHs. Ho u 310 He Bce. [Iporpamma He TOJTb-
KO JOJXKHA PelIdTh 3aJaHue, TO €CTh IOJy-
YUTh TPaBWIbHBIM OTBET, HO M PEIIUTHh €ro
palMoHAIFHO, TO €CTh NMPUUTH K OTBETY 3a
HaMMeHbIIIee U3 BO3MOXHBIX YUCIIO IIIaroB.

Kak xe pa6orats ¢ nporpammoit UMS?

Hrak, Bac mHTEpecyeT peleHue HEeKOo-
TOPOTO TIPUMEDA.

g Havaita ero Hago BBecTH B UMS.
Mpb1l npemocTaBWiIM A BTOM LIeNIA dKpaH-
HBI pelaKToOp, MIPUMEPBI BBOOATCS TaK, KaK
OHU 3alHUCHIBAIOTCS B TETPaaH, MOJb30BaTe-
JI0 HEe HYXHO HM3y4aTh CIEIUAIbHBIA CHH-
tTakcuc BBoja. HabGop ocymectBisercs ¢
MOMOIIBI0 DKPAHHOUW WX OOBIYHON KJlaBHa-
Typbl (pUCyHOK 3).

[Tpumep BBeneH. HaxumaeM Ha KHOTIKY
«PEIIUTh» H... Ha DKpaHe IIar 3a I1aroM Havu-
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Pucynox 3.

HaeT MOSBIIATHCS ero pelieHne. BrBon pere-
HUS TIPUMEpa COMPOBOXIAETCS KOMMEHTHPO-
BaHUEM KaXJIOro Iiara; TeKCTOBble KOMMEH-
Tapuy, 4acTb MaTeMaTH4ecKnx OpMys U OT-
BET [IPOroBapuBaroTcs rosocoM. B mporpamme
CYLLECTBYET BO3MOXHOCTb OCTaHOBHUTDH pellie-
HHUe TpUMepa Ha JI000M IIare Wid BO300HO-
BUTh pellieHue, HaYuHas ¢ Joboro 1mara. da-
€Tcsl BO3MOXHOCTh pacredaraTb MOJTy4eHHOe
pemenue. MHTepdeiic mporpaMMsl HaCTOJIBKO
OPOCT U WHTYUTHBHO IOHATEH, YTO Ui HC-
M0JIb30BaHUS TIPOrPaMMbl HET HEOOXOAUMOC-
TH wtynuposars Help.

Tenepp, Korga nmpuMep yxe peleH, oH
3anuchiBaeTcd B 0a3y peleHHbIX MPUMEPOB —
KOIMWIKY. B Konuike npuMepbl MOXHO Kiac-
CU(UIMPOBATh, CHaOXaTh JIOOBIMH KOMMEH-
TapusIMU, JAeNaTh BHIOOPKY CEpHM NPUMEPOB
1o KakoMmy-iubo puibsTpy.

3a nBa roga cymectBoBanus UMS mbl
HOJTYYHIM OOJBIIOE KOJTMYECTBO PEIUIHMK, KO-
TOpbIe HOCWITU AUAMETPAILHO MPOTHBOIIONOX-
HBII1 XapakTep: OT MOJHOTO BOCTOPra A0 Mpea-
JIOXEHMs 3aKOHOMaTeNbHO 3anpeTuts UMS.

Hcnonk3yst Ty mporpammy, rOBOPHIIH
HAIllK OIMOHEHTHI, YIEHUKHU Oe3 Tpyaa OyayT
CIHChIBaTh jAoMaiiHee 3aiaHue, UMS — at0

Mw npegocinabuns gus 2ok geau
swpariud pegakiop. ..

NHO®OPMAIINOHHOE IMMPOCTPAHCTBO
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Kybonanoeckuii C.H., Mamusaceeuu IO.B.

v tG Oyt Gonsuioe (owureciibo penawe,
KoFopUe HOCUL GRANETSANAO nppoidiuliononoehiwd
rapariep. ..

BOIUIOIIEHUE MEUTHl 3aKOPEHENbIX JICHTSIEB.
Mpbl noHMMaeM X (ONIOHEHTOB) OIaceHMd,
HO CYUTAaeM, YTO BCE 3aBUCHUT OT IO3UIIUU
MpernoaaBaresns, KOTOPbId MOXET ITPOBEPSTh HEe
HAJIMYKE BBIMOJIHEHHOTO JIOMAIITHETO 3aaHus,
a ero NMoHMMaHue, YMEHUE CaMOCTOSATEIbHO,
0e3 MOMOIIM KOMITBIOTEpa peliaTh MaTeMaTH-
yeckue 3amaud. Hepenko Ham roBOpsT, 4YTO
HUKaKad, Jaxe camas MpOJIBUHYTasl Iporpam-
Ma He cIocoOHa 3aMeHHUTh yuutensd. Hecom-
HEHHO, YTO 3TO TakK. Mbl U He cTaBWIU cebe
Takoii nesau. Hara mporpamma — 1o He 3ame-
Ha y4urend, a ero accucreHt. Ceiiwac 70%
ypOKa YUUTesb JOJIXKEH CTOATh CIIMHOM K KJlac-
Cy, OOBSICHSIS Y IOCKU HOBBI MaTepual. A Te-
nepb MPeACTaBUM, YTO HOBBIA METOJI OOBsC-
HSIET MpOrpaMMa, a pellieHue mpuMepa Iiar 3a
[IaroM MpoeIUpyeTcsl Ha DKpaH. YUUTesb, [Is-
ISl Ha PeaKklnio YYeHUKOB, OCTaHABIMBAET U3-
JIOXKEeHHe, KOMMEHTUPYET, 3aJaeT BOIPOCHI,
MpeaiaraeT ydaluMcs OINpeaesnTh, KaKou
CIEIYIOLIUH II1ar JOJIXEeH cieaTh KOMITBIOTED.

..nt03floncnc CO39ad 34 Kkopodicud Cpok
wokanugobarnue bepeun Aa aniadckon, henegcon,
prargyzccom dpukay « va wbpuiie...

[Ipu moaroToBKe K YPOKY (CaMOCTOSTENb-
HOU, KOHTPOJIbHON paboTe) yauTeb JOIKEeH
caM IpopelIaTh Bce MpejiaraeMple UM MpH-
Mepbl, TaK KaK Hepenko B KHHUTax, yueOHH-
Kax, MOCOOUSX BCTpEevalTcsd OIedaTKH.
3necs UMS Oyner Toxxe He3aMEHUMBIM T10-
MouIHUKOM yuutesisi. Eciu mkona o6opyno-
BaHa KOMIIBIOTEPHBIM KJlaccoM, TO d(ex-
TUBHO Hcnofb3oBanre UMS s nHOuBuUYy-
TPHOM CaMOTOATOTOBKM yuamuxcs. Jory-
CTUM, KOHTPOJIbHas paboTa OyleT COCTOSTh
U3 HECKOJIbKUX 3aaHuii, BHIOPaHHBIX U3 JaH-
HOU OONBIION Cepuu. 3allOMHHUTH pelleHHe
BCEX 3aaHuil Cepry, KOHEYHO, HEBO3MOXHO,
HO CaMOCTOSITETTbHO BBISIBUTH CBOM Cl1abble Me-
cta U nonyunts y UMS(a) KOMIIETEHTHYIO
noMolIbs yyeHUK cMmoxer. Ilonesna sta mpo-
rpamma Oy#eT W Juisl poaMTesield, KOTOpble XO-
TIT caMH KOHTPOJIMPOBaTh yueOy aeTei.

Hac wacro cnpammBaioT, UMeroTcd 1
apyrue cuctemsl, onooHsie UMS.

Cy11ecTByIOT MOIIIHbIE MATEMaTHYECKHE
MmakeThl, Takue Kak Mathematica, MathCAD,
MathLab, Maple. DTu makeTsl JaiOT JIHUIIb
OTBETHI K 3aJa4aM, HO He OOBSCHSIIOT UX pe-
[IeHUEe, MOITOMY 00J1acTh MPUMEHEHHUS 3THUX
[pOorpaMM OTrpaHMYeHa HAyYHOW M WHXEHep-
HOM mpakTuKou. HMcrnosib30BaHWE 3THX MpO-
rpamMM TpeOyeT ITUTEIbHOTO 00yUeHusl, TaK Kak
OHHM UMEIOT CJIOXHBIM HUHTepgeiic. DTo orpa-
HUYMBAET UX PACIPOCTPaHEHUE.

CylILecTByIOT MPOrpaMMBbl, KOTOPBIE Q10T
OOBSICHEHHE PEllIeHHUs 3alla4r, HO T [TPOrpam-
MbI OIPaHUYMBAIOTCS WM LIAOJOHHBIMH 3aj1a-
HUSIMH WJIM HECKOJIBKUMM IHAOOHHBIMU METO-
JaMH pelLIeHus, YTO MO3BOJISIET UM pellaTh TOJb-
KO TPOCTEHIINe IKOIbHbIE 3alaHusl.

Cpenu MMeloIMXcd B HACTOSIIEE Bpe-
MsI MaTeMaTHYeCKUX MPOrpaMM JTOCTOMHBIX
a”HasioroB UMS MbI He Hamum.

Bo3MoOXHO, 3TUM O0OCTOSTENTHLCTBOM
BBI3BaH OCOOBII UHTEPEC K HaIlIeH Mporpam-
Me, KOTOpPBIH Mbl HaOlliogaeM He TOJIBKO Y
HAac, HO U 3a pyOexoM. DTOT uHTepec noody-
1 Hac peanuzoBate UMS Ha Unicode, uro
MO3BOJIMJIO CO3/1aTh 3a KOPOTKHM CPOK JIO-
KaJIM30BaHHbIE BEPCHM Ha aHTIIMIICKOM, He-
MELKOM, (PpaHIly3CKOM $SI3bIKaX U Ha MBPH-
te. Ceifuac mporpamma cyuiectsyeT B off-
line u on-line Bapuanrax. OHa focTynHa 171
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Hckyccmeennsiit unmennekm ¢ mamemamuxe — YMP

MICTIONTB30BaHMS B JII00O0i TOUKE 3eMHOTO IIIapa,
e ects MHTEpHeT.

Maremaryka — HayKa MHTEpHaLUOHAIIb-
Hasi. DTO B IIOJIHOM Mepe OTHOCUTCS U K LIKOJIb-
HOW MaTreMaTHKe, [I09TOMY C CaMOro Hadasia
UMS npoekTupoBaicsd KakK NPOLYKT HUHTEp-
HaMOHATBHBINA. OOIIEN3BECTHO, YTO MaTeMa-
THyeckoe obpaszosanue B Poccun — myuriee B
MHpe, BCEMUPHOE IIPU3HAHKE MTOYYHIH U POC-

culickue nporpamMmuctel. HenoHarHo, move-
MY X€ B TaKOM CJIydae OCHOBHbIE MaTeMaTH-
YECKHUE MPOTrpaMMbl Mbl IIPUBO3UM M3-3a Ipa-
HULBL. MBI XOTeH ObI HALEATHCS, 4TO B OJIU-
Xaiiiee Bpems B Poccuu OyyT co3inaHsl po-
rpaMMHBIE TPOAYKTHI, KOTOPbIE CTAHYT Ipel-
METOM Hallero dKCIopTa 10 BCEMY MHUpY, U
yT0 Hama nporpamma UMS 3aiimert cpeau HUX
CBOE MECTO.

Ha oucke k sxypuany naxooamca 0ee ozpanunerno-pabouue eepcuu UMS.

Kyb6nanoeckuit Cmanucnaeé Hcaroeuu,
00Kmop ¢u3s.-mam. Hayx,
pykoeooumens npoexma «UMS»,
TI'enepansustit oupexmop TIIO
«CesepHuiii ouaz».

Mamusacesuu KOpuit Braoumuposuu,
yn.-kopp. PAH,

3a6. nabopamopueil mMamemamu4ecKoil
no2uku Canxkm-ITemepbyp2ckozo
omoenenus Mamemamuuecko2o
uncmumyma PAH.
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