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Npepucnosue
v

YBarkaeMblil ynurTareb!

Bol OTKpBLIM OJHY M3 3aMedaTeNbHbIX KHUI, U3JAHHBIX B cepun «Kiraccu-
YeCKNI YHHBEPCUTETCKHIT y4IeOHUK», mocBdIennoir 250-jgernio MockoBckoro
yauBepcuTeta. Cepust BKJIOUaeT CBbie 150 y9IeOHUKOB M yUeOHBIX TOCOOHIA,
PEKOMEHJIOBAHHBIX K HM3JIAHUIO YYEHBIMH COBETaMH (DaKyJIbTETOB, PEIAKIINOH-
HBIM COBETOM CEPUN WM M3JABAEMBIX K IOOWIEI0 IO PeIeHnto Y IeHOTO COBETa
MTY.

MockoBCKMii yHUBEPCUTET BCErjla CJIABUJICH CBOMMHU TpodeccopaMu U Ipe-
[10/IABATEJIAME, BOCIHUTABIIUMU HE OJIHO IOKOJIEHHE CTYJEHTOB, BIIOCJIE/ICTBUN
BHECININX 3aMETHBI BKJIQJI B Pa3BUTHE HaIlleil CTPaHbI, COCTABUBIINX T'OPJOCTD
OTEYeCTBEHHON M MHPOBON HayKH, KYJIbTYPbl M 0ODA30BaHMUSI.

Boicokuit yposenb obpazosanus, kKoTopoe naeT MOCKOBCKHII YHUBEPCHTET,
B IIEPBYIO OdYepeslb 00eCHednBaeTCsl BLICOKMM YPOBHEM HAIMCAHHBIX BbIJIAIO-
IIMHCS yUEHBIMH U II€JIaroraMu  yiIeOHMKOB M y4ueOHBIX I0coOuil, B KOTO-
PBIX COYETAIOTCS KakK IVIyOmHa, TaK M JOCTYIIHOCTH M3JIaraeMOro MaTepUaJia.
B sTunx KHUrax akKyMyJHUPyeTcss OeCIeHHBIHl OIBIT METOJUKH U MeTOI0JIO-
U TPENojaBaHusd, KOTOPBIH CTAHOBUTCH JOCTOsAHUEM HE TOJIBKO MOCKOBCKOTO
yHUBEpPCUTETA, HO M JPYIMX yHuBepcureroB Poccum m Bcero mumpa.

Nsnanme cepun «Kiaccuyecknii yHUBEPCUTETCKMIT yUEeOHUK» HAITISIHO Jle-
MOHCTPHUPYET TOT BKJaJl, KOTODPBIiI BHOCUT MOCKOBCKMIT yHUBEPCUTET B KJIac-
CHUYECKOe YHUBEPCUTETCKOe oOpa3oBaHue B Hallleil cTpaHe W, HECOMHEHHO, CJIy-
JKUT €ro Ppa3BUTHIO.

Pemrerne sToit 61aropomaHoit 3amatn OBLIO OB HEBOSMOXKHBIM 03 aKTHBHOM
[IOMOIIIA €O CTOPOHBI U3JATEJILCTB, NPUHSBIINX YyYacTHe B U3JAHUU KHHUL Ce-
pun «Kiaccudeckuit yHuBepcuTeTCKH y4ueOHHK». MBI paclieHMBaeM 3TO Kak
HOJIJIEPYKKY HUMH  IIO3UIUK, KOTOpYyIOo 3aHnMaeT MOCKOBCKHII YHHUBEPCHUTET B
BOIIPOCaX HAyKNH M OOpPa30BaHUsI. DTO CIIYKHUT TaKXKe CBUJETEIHCTBOM TOTO,
qro 250-steTHnit 106mreit MoCKOBCKOro yHHBEpCHTETa — BBIJIAIONIEECST COOLITHE
B JKU3HHM BCell Halllell CTPaHbl, MHPOBOI'O OOPAa30BATESBLHOIO COODIIECTBA.

Pexmop Mockoscxozo ynusepcumema 6 (e (j’ & @Mu uf

axademur. PAH, npogeccop B. A. Cadosnumudii



MpepucnoBue K TpeTbeMy MU3LAHUIO
v

HepBbeI BapUAHT 3TOW KHHUIW TOSIBUJICS OKOJIO TPUJIIATH JIET Ha3aJl, KOrJa
9KOHOMHUKA CTPaHbl HAXOAWIACh HA IOIbEMe U CIEINAJNCTBI B OOJACTH TIHC-
JICHHBIX METOJIOB OBLIM BeCbMa yBayKaeMbl B OOIIECTBE.

«Berancimrennsy cTapiiero MOKOJEHMsI, MHOTHE 13 KOTOPBIX, Kak n Hwuko-
sgaii IlerpoBuu 2KuakoB, y»Ke YIIJIN U3 YKU3HU, BHECJU HEOICHUMBIH BKJIAJ B
pa3BUTHE HAYyIHOTO W IIPOMBIIIJIEHHONO IOTEHIHAJIa Halleil cTpaHbl, ee 000-
ponocriocobHoctu. Cozjanme pakeTHO-sIepHOTO IMUTa HaJl HaIlleil CcTpaHoil, B
KOTOPOM OHHU TPUHSIJIA AKTHBHOE YyYacCTHE, MPEJOTBPATHIO TPETHIO MUPOBYIO
BOIHY.

3a mporre/nee BpeMsl TPOW3O0II0 W3MEHEHHEe HHTE/LJIEKTYAJIbHOIO YPOBHSI
3ajad, TpeOYIONNX BHUMAHUs MaTEMATHKOB, B YACTHOCTH, CIICIUAJIUCTOB B
00J1aCTH YUCJICHHBIX METOJOB.

DTO BBI3BAHO, C OIHOI CTOPOHBI, MaJE€HUEM YPOBHSI HAayKd M IIPOU3BOICTBA,
a C JPYroil — HeIpepbIBHO PACTYINEi OOIIeJ0CTYIHOCTBIO JOCTATOYHO MOIITHOM
BBIYUCIUTE/ILHON TEXHUKHM. 3aJadn, PeIIeHre KOTOPBLIX TPUINATL JIEeT Ha3a,l
TpeboBaIO0 yMEHUsI TBOPUECKU IPUMEHSTH TEOPHUIO UHCICHHBIX METOJOB, IaCTO
MOT'YT OBITH PEIIEeHbI C IMOMOIIBIO COBPEMEHHBIX BBIUUC/IUTEIbHBIX MAIlUH 0e3
HCIIOJIL30BAHMUS CJIOXKHDBIX BBIYUCIATEHLHBIX METOJIOB.

OnHako MBI COXPAHWJIM OOIMMI TeOpeTUIeCKUii HACTPOW KHHUIHM, HCXOIs W3
CJIEIYIONINX COODPAYKEeHMUIA.

1. TeOpI/IH YUCJICHHbBIX METOJ/IOB, O/IHazKJ/IbI BO3HHUKHYB, pPa3BUBacTCd 110 CBOUM
BHYTPpEHHUM 3aKOHaM TaK K€, KaK HWHbIC d)YH,HaMeHTaJH)HLIe pa3jgesibl MaTe-
MaTHUKH.

2. Yxke IIEpBble HaMETUBIIHNECA IMarvu II0 BOCCTAHOBJIEHUIO 9KOHOMHUKU CTPaHBbI
ITIOKa3aJInu BOCTp€6OBaHHOCTb B ClIIenuaJinucTax B obJ1acTu Teopun 4YUCJICHHDBIX
METOJA0OB M IIPaKTHUKHN UX IIPUMCHEHUA.

3. Kak 1mokasbIBaeT OIBIT IPOMBIILICHHO Pa3BUTBLIX CTpaH J3allajla  pa3Bu-
THE CPEJICTB KOMMYHUKAITHMHU, [JI00AJbHAT KOMIBIOTEPU3AIUS U PACIPOCTPAHE-
HUe TaK HA3bIBAEMOH MACCOBOI KYJLTYPBHI COIYTCTBYIOT KaTacTPOpUIecKOMY
[MaJCHUIO yYPOBHSI MaTeMaTHIeCcKOi 00pa3soBaHHOCTH. B 3THX YCIOBHAX CTa-
HOBHUTCSA OCODEHHO AKTyaJIbHBIM CO3JaHue IIPOrPaAMMHOIO ODeCIIedeHusI pelle-
HUS ITPUKJIQJIHBIX 3aJ1a9, JIOIMYCKAIONIEr0 €ro UCIOJb30BAHUE HUCCIIEIOBATEISIMEA
HEBBICOKOI MaTeMaTUIecKoil Kpaandukarun. PaspaboTKa Taxoro obecIeveHus
HEBOBMOKHA 0e3 ydJacThsl CIEIUAJUCTOB B OOJIACTU YUCJICHHBIX METOJI0OB U
0e3 HaJbHEHINero pasBUTHUsI TEOPUU UNCJIEHHBIX METOIOB.

B To ke Bpemsi cosjmaHme Takoro obecledeHHsi He pelaer BeexX IMpobJieM,
CBSI3AHHBIX C IaJIEHHEeM MaTeMaTHIecKoir obOpazoBaHHOCTH obmiecTBa. lIpexie
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YeM IPUKJIAJHbIE 33J[a9d [OMaJyT K CHEIMaJucTaM B ODJACTH YUCJEHHBIX
METOJIOB M WX IIPUMEHEHUs, JOJKHBI OBbITH IOCTPOEHBI MaTeMaTHYECKHe MO-
JIeJIM paccMaTpuBaeMbIX 1pobsem. Jlns ux cozjaHusi, 'paMOTHOIO OCO3HAHUS
pPe3yJILTATOB PACYeTOB U JIAJIbHENINEero MCHOAb30BaHusA TpedyeTcs ydacTue B
COTHU pa3 OOJIBIIEro YHCIa CHENUAJIUCTOB U3 JPYIUX DPa3J/IesioB MaTeMaTHKH
U OCODEHHO JpPYyrux o0JacTeil SKOHOMUKM ¥ 3HAHUS — YKOHOMUCTOB, (DUBUKOB,
XUMUKOB, MEXaHUKOB, OMOJIOIOB, METAJUIyPrOB, TEXHOJIOIOB, ..., OOJIAJIAIOIIIX
(HOMUMO MUHHMMAJIbHBIX I[O3HAHUN B OOJIACTH BBIYUCIUTEIbHBIX TEXHOJIOTHIA)
JIOCTATOYHO BBICOKON MaTeMaTHU4ecKoil Ky/bTypoii. Ilosromy jocroitnoe pa3su-
THe SKOHOMUKHU U HAyKH HEBO3MOXKHO 0e3 IIHPOKOrO PAaCIPOCTPaHEeHUs 3TOil
KYJIBTYDBIL.



BBepeHue
v

Ilonsrraemest onpesennrs MecTo TEOPUM UHCIEHHBIX METOIOB B CHCTEME Y-
rux obJsiacteil 3HAHUN U paccka3aTb O IPODJIEMaX, BO3HUKAIONIUX B CBA3U C €e
IpUMeHEeHNEeM, TPeXKe UeM HEePEXOJUTh K HEeMOCPEICTBEHHOMY €ee WU3JIOKEHUIO.

MaremaTnka Kak Hayka BO3HHUKJIA B CBI3U C HEOOXOIUMOCTLIO DPEIICHUST
NPaKTHIECKUX 3aJad: U3MEPEHUi Ha MECTHOCTU, HABUTAIUM W T.J. Bcren-
CTBUE ITOTO MaTeMaTWKa Obljla YHCICHHOW MaTeMaTUKON, ee IeIbI0 SBJISIIOCH
[OJIyYCHUE PEIIeHUsl B BUIEC YUCTIA.

YucenHoe perneHne MPUKIQIHBIX 33729 BCEIJa HHTEPECOBAIO MaTeMaTH-
koB. Kpymreiiue npejcTtaBUTe/ M IPONLIOTO COYETAJN B CBOUX WCCJICIOBAHU-
AX W3yYeHue dABJIEHUNU TPUPOAbI, TOJYUYEeHHe WX MATEMaTUIeCKOTO OIMCAHUs,
KaK WHOTJA TOBOPAT, MAaTeMaTUIECKOH MONEeNN ¢BJIEHUs, U €ro HUCCIeI0Ba-
Hue. AHaM3 yCIOXKHEHHBIX MOjieell moTpeboBasl CO3/IaHns CHeNUATbHBIX, KaK
MPAaBUJIO, YUCIEHHLIX WM aCUMITOTUYECKUX METOIOB pelenus 3amad. Hazpa-
HUsl HEKOTOPBIX U3 TAKUX METONOB — MeToibl HpioroHa, Dittepa, JlobaueBcko-
ro, laycca, Yebbimena, dpmura, KpbuioBa — CBUIETEIBCTBYIOT O TOM, 9TO WX
pa3paboTKOl 3aHUMAJINCh KPYITHEHINe yYueHble CBOErO0 BPEMEHH.

Hacrosimiee Bpemsi xapakTepHO PE3KHUM PACIIUPEHUEM IIPUJIOXKEHUN MaTe-
MaTHKH, BO MHOI'OM CBsI3aHHBIM C CO3JIAHUEM U PA3BUTUEM CPEJICTB BLIUUC/IN-
TesIbHON TexHUKH. B pesyibrare mosiBienust YBM (31K TPOHHO-BBIUUCIATE b
HBIX MAIIMH WM, KaK 4YacTO IOBODST, KOMIIBIOTEPOB) C HPOIPAMMHBIM YIIPDaB-
JICHEM MEHee YeM 33 ISIThIECAT JIET CKOPOCTH BBIIOJHEHUS apU(PMETUTICCKIX
omepamuii Bozpocsia or 0,1 omepamum B CeKyHJy IpH pydHOM cuere jo 1012
omepamuii Ha COBPEMEHHBIX cepuiiHbix DBM, T.e. mpumepro B 103 pas.

Poct BO3MOXKHOCTEIT B CBA3M C CO3JAHMEM BLIUYHUCJIUTEILHON TEXHUKHU HO-
CUT KAdeCTBEHHLI XapaKTep U WHOTJA CPABHUBAETCS C MPOMBIIIJIEHHON DPeBO-
JIOTIMEH, BBI3BAHHOW W300pETEHUEM IapPOBOM MAIMHBI. Y MECTHO BCIIOMHUTD,
YTO B WUTOre MPOMBINLIEHHONW PEBOIIONUN W TOCIEAYIONEro Ha MPOTIKEHUN
IBYX BEKOB pAa3BUTUsS HAyKW W TEXHUKU CKOPOCTL II€PE/IBUKEHUS BO3POCTA
or ckopoctu Terrexoga 6 kMm/4 10 ckopoctn kKocMonasTa 30000 kMm/4, T.e.
B 5000 paz.

PacnipocrpaneHHoe MHEHME O BCEMOTYIECTBE COBpeMeHHBbIX DBM wacto mo-
pOXKIaeT BIEYAT/ICHHE, UTO MATEMAaTUKH M30ABUINCHL IIOYTH OT BCEX XJIOIOT,
CBS3aHHDLIX C YHCJACHHBIM peIIeHneM 3aJad, U pa3padoTKa HOBBIX METOIOB
JUIsl UX PEIeHusl y»Ke He CTOJIb CyllecTBeHHa. B jeficTBuTessbHOCTH J1€510 00-
CTOUT WHAYE, IMOCKOJIbKY IOTPEOHOCTH 3BOJIONUHU, KAK [IPABUJIO, CTABAT IIe-
pell HayKoll 3a/adm, HaXOMAIIMECs Ha TpaHU ee BO3MOXKHOCTel. Pacrmmpenue
BOBMOXKHOCTEHl MPUIOKEHUST MATEMaTUKH OOYCJIOBUJIO MaTeMaTU3AIINIO XUMUH,
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9KOHOMUKH, OWOJIOTHH, T'€OJIOTHH, Teorpaduu, IICHUXOJIOTUU, IKOJOTUU, METEO-
POJIOTHH, MEIUIUHBI, KOHKPETHBIX pasjesioB TexHuKu u jap. CyTh MaTeMarh-
3aIui COCTOUT B IOCTPOCHUHU MATEMATHICCKUX MOJEJCH IMPOIECCOB U sIBJCHU
U B pa3paboTKe METOJI0OB UX WUCC/IEIOBAHUSI.

B dwusuke mim mexanuwke, HaIpuUMep, TOCTPOCHUE MATEMATHIECKUX MOJIe-
JIell JiJIsi OTIMCAHUS PA3JUIHBIX SBJICHUI W U3yYEHUE ITUX MOJEJel C IeJIbIo
OObsICHEHUSI CTapbIX WM UPEICKA3aHUS HOBBIX 3(M@EKTOB SIBJIAIOTCS TPaIH-
IIUOHHBIMU.

OnHako B 1ejioM paboTa B 9TOM HAIIPABJICHUU 3a9aCTyIO MPOJBUTAIACH OT-
HOCUTEJIBHO MEJJICHHO, IIOCKOJIBKY OOBITHO HE Y/IABAJIOCh IMOJYYUTb PEIIeHUE
BOBHUKAIOIINX MaTEMAaTUICCKUX 3a7ad W IIPUXOIUIOCH OIMPAHUYUBATBCS Pac-
cMoOTpeHHeM Ipocteifimmx Mmojeseit. I[lpumenerne DBM u pacmmpenne mate-
MaTHIECKOTO OOpa30BaHMSA PE3KO YBEJIUIUIO BO3MOKHOCTU TOCTPOEHUS U KC-
cJe/IOBaHUs MaTeMaTHYeCcKUX Mojelieil. Bce dalie pe3ysbraTbl pacdyeToB I103-
BOJIAIOT OOHApPYKUBATh U IMPEICKA3bIBATL paHee HUKOTJAA He HAOJII0IaBITAECT
SBJICHUSI; 9TO AT OCHOBAHME TOBOPUTH O MATEMATUIECKOM 3KcliepumeHTe. B
HEKOTOPBIX UCC/IC/IOBAHUSIX JTOBEpUE K PE3y/JabTaTaM YHUC/JIEHHBIX PAaCcUeTOB Tak
BEJINKO, UTO TPHU PACXOXKICHUU MEXKJy pPe3yJbraTaMi PacdeTOB M IKCIIEPUMEH-
TOB B IEPBYIO OYEPE/Ib WIILYT IOIPENIHOCTh B PE3Y/IbTATAX IKCIECPUMEHTOB.

CoBpeMeHHBIE yCIIEXU B PEIIeHUHM TaKWX, HAIpUMED, MpOoOJeM, KaK ATOM-
HbIe W KOCMHYECKHE, Bpsi/l Jiu ObLIM OBl BO3MOXKHBI 0e3 mnpumeneHus DBM
U YUCJEHHBIX METOJOB.

TpeboBanue dYHUCJIEHHOTO PEIICHUS HOBBIX 3aJlad I[PUBEJIO K TOSBJICHUIO
OOJIBIIIOTO  KOJIMIECTBA HOBBIX METOHOB. Hapsiay ¢ 9TUM TOCTeTHUE MOJIBe-
Ka IPOUCXOMNIO0 WHTEHCUBHOE TEOPETUIECKOE II€PEOCMBICIUBAHNE U CTaPbIX
METOJIOB, & TaKKe CHCTeMATHU3AIUsI BCEX METO/0B. DTU TEOPETUIECKHE HCCTIe-
JIOBaHUs OKA3bIBAIOT OOJIBIIYIO ITOMOINL IPU PEIIEHNN KOHKPETHBIX 3aJad U
UrPAIOT CYIIECTBEHHYIO POJIb B HAOJIIOAEMOM ceifdac HIMPOKOM PpacIpPOCTpa-
HeHnu cdepbl npuiaoxkennii 9BM u maremaTuku BOOOIIE.

Kax yke oTmedasoch, ¢ TMOMOINIBbI0 coBpeMeHHBIX IBM ymanoch ycmernrmo
PeIUTh Pl BAXKHBIX HAYIHO-TEXHUIECKUX 3a7ad. & HEMOCBAIEHHOTO YeJI0-
BEKa MOXKET BO3HUKHYTH I[PEBPATHOE BICYATICHUE, UTO YCIEXH B IPUMEHEHUU
OBM 00ycJioB/IeHbI TOJIBKO MOBBIMIEHNEM WX ObICTpOJeiicTBus. PeabHO 11e/10
00CTOUT WHAYE U CJIOXKHEE.

[IpaBusibaee OyJeT cka3arTh, YTO JIOCTUXKEHUs B OOJACTU WCIIOJB30BAHUS
9BM o0yciioBieHbl codeTaHuEM psijia CYIIECTBEHHBIX (haKTOPOB, 0e3 Mponop-
[UOHAJILHOTO PA3BUTUsI KOTOPBIX OHHU ObLIM ObI MHOTO CKPOMHEE:

1) yBesmuenue OGwicTpomeiicteuss DBM, pacmmpenne namsTH, COBEpIIEH-
cTBOBaHHWe CTPYKTYpbl DBM, HEyKJIOHHOE CHUXKEHHEe CTOMMOCTH apudMeTn-
JeCKOW OIeparuu U eJIWHUILI [TaMsITH;

2) paspaboTKa IPOrpaMMHBIX CpeicTB obmmenus ¢ DBM, Briouaromas co-
3/IaHUE OIEPAIMOHHBIX CHUCTEM, S3BIKOB MPOIPAMMUDOBAHUS, OMOIMOTEK U Ia-
KETOB CTAaHJApPTHBIX IIPOrpaMM, CHHUKeHHe TpeboBanuii (B ciydae HepCOHAJIb-
Heix DBM) K MaTeMaTudecKoil M IPOrPAMMUCTCKON KYJIBTYDE;
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3) poCT NOHMMAHUSI HPOIECCOB U SIBJICHUII HAyKW, TEXHHUKH, IPUPOJbI U
o0ITecTBA U CO3JaHUE WX MAaTEeMaTHYeCKUX MOJIeeil;

4) CcOBEpIIEHCTBOBAHUE METOJIOB DEIIeHUs] TPAIUIMOHHBIX MaTeMaTUIECKIX
U TPUKJIAJIHBIX 3aJa4 U CO3/[aHWEe METOJIOB PEITeHUs HOBBIX 3a/1a4;

5) pocr mOHMMaHUSI BO3MOXKHOCTeH mnpuMeneruss DBM cpenn mmporux
cJI0eB  OOIEeCTBa; PACIPOCTPAHEHUE TaK HA3BIBAEMON KOMIIBIOTEPHONW I'DAMOT-
HOCTH; KOODJMHAIUS YCUJIUH CIEIUAINCTOB Pa3HOro MPOMUIS IO HCIIOTIH30-
BAHUIO BBIMUCIUTEILHON TEXHUKH.

Hocruxkenusi, mepedncieHHble B mi. 3), 5), IMO3BOJSIOT OTBETHTb Ha BO-
[IpoC, KaKWe 3aJiadu CJe/lyeT perarb ¢ nomoinbio 9BM, u opranmsoBarh ux
pemienne, B . 2), 4) —Kak UX pemaTb, a MI. 1), 2) Ja0T JJIsi 9TOr0 TeX-
HUYECKHE U IPOTPAMMHBIE CPEJICTBA.

[IpocMoTp MeTONOB pelreHust CJIOXKHBIX IMPUKJIAJTHBIX 339 IT0KA3LIBAET,
9TO, KaK MPaBUIO, 3MD@EKT, TOCTUTAeMbIll 3a CUeT COBEPIICHCTBOBAHUS HHC-
JICHHBIX METOJIOB, 1O TOPSIKY CPaBHUM C 3(P(EKTOM, TOCTUTAEMbIM 38 CUeT
MOBBIMIeHNsT TTpouspoauTebHOCTH IBM. Tpymao chopmymupoBaTh KpuTepuii,
[0 KOTOPOMY MOXKHO ObL1O OBbI OIeHuBaTh 3MMEKT MPUMEHEHUsT HOBBIX HHC-
JIEHHBIX METOJIOB, W eIlle TPYIAHee IaTb €ro JIOCTOBEPHYIO KOJMIECTBEHHYIO
oreHky. Bce ke, eciin ckazarh, 9TO 3(D@PEKT OT NPUMEHEHUS] HOBBIX UUCICH-
HBIX MeTooB (mpu um3Mepenuu 3dderra B jorapudMUYECKOl IIKaJe) P
pelIeHnr TPUKJIAIHBIX eCTeCTBeHHOHAayIHbIX 3asad gaer 40% obmero addek-
Ta, JOCTUTAeMOr0 3a CUYeT MPUMEHEHWs HOBON BBIUYUCIUTEILHON TEXHUKH U
HOBBIX YHCJICHHBIX METOJIOB, TO 3Ta OICHKA HE Oy/eT 3aBBINIEHHON.

Paccvorpum mipumep, WILTIOCTPUPYIONTHI 9TO yTBepkKacHue. Permenue jmd-
depeHIaIbHbBIX YPaBHEHUI B YACTHBIX TPOU3BOJHBIX CBOIUTCA K PEIICHHUIO
CHCTEM JIMHEWHBIX aJiredpanvecKnuX ypaBHEHUN C MaTpUIeil, B KaxKJI0H CTpo-
Ke KOTOpoi mmeercss 5—10 mHeHyseBwix 3memMenToB. Hakamyne mosiBenms D9BM
TaKWe CHCTEMBI YpPABHEHWI pelaJii B CIydae 4YNC/Ia HEU3BECTHBIX TOPSIKA
10 — 10%; ceiiyac HepejKH CJIyHay, KOIJA PEIAlOTCs CHCTEMBI C HHCJIOM HEH3-
BecTHBIX mopsika 10°-10%. B rumorermueckoMm cilyuae peIIeHHs STHX 337
Ha coBpeMeHHbIX DBM Meromamu, W3BECTHBIMHU TPHIANATH JIET Ha3aJ, IIPHU-
IJIOCH OBl OIPAHUYUTBLCH CUCTEMAMM YPABHEHWI € YUCIOM HEU3BECTHBIX I10-
psaxa 103-10% (mpu Tex ke 3arparax BpeMenn DBM). Koneunocrs ckopoctn
pacrpocrpanenusi curaana — 300000 KM/c — craBuT yike ceiffuac CyIiecTBEHHOE
OrpaHUYeHHE Ha BO3MOXKHBINH POCT OBICTPOJIEHCTBUS OJIHOIPOIECCOPHBIX DBM,
[IO3TOMY 3HaUeHUe MTAJILHEHIIero pasBUTUA TEOPUU UUCIEHHLIX METOIOB TPY/I-
HO TIEPEOTCHUTh. B 4YacTHOCTH, CTAHOBHUTCA Bce Oojiee aKTyasbHOI mpobiema
paspaboTKu YHUCJIEHHBIX METOJIOB M MPOTPAMMHBIX CPEJCTB JIJIsi MHOTOIIPOIEC-
copHbIix DBM.

BricTpoe mpoHukHOBEHNE MATEMATUKH BO MHOTHME OOJIACTH 3HAHUS, B YIACT-
HOCTHU, OOBSICHIAETCS TEM, UTO MaTEMATHIECKHE MOJCIU U METOJbl UX HUCCJIEI0-
BaHUs MPUMEHUMBI CPa3y KO MHOTHUM SIBJICHHSIM, CXOJHBIM I10 CBOeil dropmasib-
HOIT cTpykType. HacTo Maremarnyeckas MOJIeJb, OINCHIBAIONIAsd KaKOoe-Jn0o
sBJICHUE, TOSIBSICTCS NPU H3YUYCHUHU JIPYIUX BJICHUN WM 1pu abCTPaAKTHBIX
MaTeMaTUIeCKNX ITOCTPOEHUAX 3aJI0JT0 IO KOHKPETHOIO PACCMOTDEHUS JIaH-
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HOTO sBJIeHUsl. B 9acTHOCTH, W B TEOPHH UHC/ICHHBIX METOJOB, TaK K€ KakK
B «YHCTOH» MaTeMaTHKe, I0JIe3HA pas3paboTKa obmux mocrpoeHuii. OmgHAKO
€CTh Pa3HUIA B IOJXOIE <«UUCTOTO» W <«IPUKJIAIHOIO» MaTeMaTHKa K pele-
HUIO KakKoi-ubo mpobsiembl. Ha s3bIke 1MepBOro IOHATHE <«PEIINTH 3aJIady»
O3HAYaeT JI0KA3aTh CYIECTBOBAHUE PEIIeHNs U IMPEJIOKUTH ITPOIECC, CXOIIs-
muiicss K permennio. Camu 10 cebe 3TU Pe3YJIbTATHI MOJIE3HbI JIJIsi TPUKJIATHI-
Ka, HO, KPOME 3TOr0, €My HYXKHO, YTOOBI IPOIECC IOJIYUEHUs] MPUOTMKEHUS
He TpeboBaJ OOJBINUX 3aTpar, Haupumep BpeMeHun uian mamstu DBM. Ewmy
BayKHO HE TOJIBKO TO, UTO IPOIECC CXOJIUTCs, HO U TO, KaK OBICTPO OH CXO-
murcd. Ilpm 4dmciaeHHOM pelreHNM 3a7lad BO3HUKAIOT TaKXKe HOBBLIE BOIPOCHI,
CBA3aHHBIE C YCTONYMBOCTBHIO Pe3yJIbTaTa OTHOCUTEJIHLHO BO3MYIIEHUN WCXOJI-
HBIX JAHHBIX W OKPYIVICHUH MPU BBITUCICHUSX.

Hapsimy ¢ Teopueil 9HCIEHHBIX METO/OB IE€pUOJ OYyPHOTO pa3BUTHUS IIEpe-
KUBACT U PsJl APYTUX Pa3eoB MaTeMaTUKU, HEIMOCPEICTBEHHO OOS3aHHDBIX
OBM cBouM BO3HMKHOBeHHEM. llpuMmeHeHMe dnCIeHHBIX MeTojoB m DBM k
PEIIeHNI0 eCTEeCTBEHHOHAYIHBIX 3aJlad OKa3bIBACT BJIUSHUE U HA TPAIUITUOH-
HbIE Pa3eabl MATEeMATUKU.

MareMaTnKa BO3HUKJIA W PA3BUBAETCSI KAaK YaCThb €CTECTBO3HAHUS, W JOJI-
roe BpEeMsl €€ Da3BUTUE CYIIECTBECHHBIM 00PA30M OIPEIESIOCh TOTPEOHOCTSI-
Mu buU3NKM U MexaHuKu. TpeboBaHHE MaTEeMATH3AIUU HOBBIX DPA3JICJIOB HAy-
KN HEen30E:KHO MPUBOIUT K OOpPATHOMY BJIUSHUIO 3THUX PA3/IEJIOB Ha DPA3BUTHE
MaTeMATHKN W JOJKHO CYIIECTBEHHO U3MEHHUTDL JIUIIO CAMOW MATEeMAaTUKH.

PasBuTne Kak TeopeTHYeCcKMX, TaK W MPUKJIIHBIX Pa3]e0B MaTeMAaTUKN
B KOHEYHOM CYETE OIPEJE/ISieTC MOTPEOHOCTSAME OOIECTBA U €ro MaTepHasIb-
HBIM BKJIQJIOM B pa3BUTHE HAyKW, B YACTHOCTH B obpasoBanue. Heckosbko
JECATUICTUN HA3aJ] OTHOIICHUE BJIOYKCHUII B HayKy K OOIMUM BJIOYKCHHUSM B
HAPOJIHOE XO3SICTBO COCTaBJIsLIO HoJu mporenTa. Ceidac B HHIYCTPHAIBHO
pPa3BUTBLIX CTPaHaxX 3TO OTHOIIEHWE HACTOJIBKO BEJUKO, UTO €ro JabHeHImuit
CYIIECTBEHHBIII pocT HeBodMoKeH. I[losTomy mnpoucxomuT mepepacipeaeacHue
BJIOXKEHUII B pa3/IMvIHbIE HAIPABJIEHUs] HAyKH. DTO OOyC/IaB/IMBAET eIle OJUH
KaHaJl BJUAHUA [PUKIAIHON CTOPOHBI MaTEMATHUKN HA PA3BUTHE €€ Teope-
TUYIeCKUX pa3aenoB. l[Ipukiagable McCIeIOBAHUS WMEIOT HENOCPEeICTBEHHYIO
OT/Iady; 3TO YCUJIUBAET JOBepue OOINeCTBA K MaTEMATUKE, PACIIUPSET MOHU-
MaHHe ee TPOOJIEeM U, KaK CJIEJCTBHUE, CIIOCOOCTBYET YBEJIMYEHUIO BJIOYKEHUSI
CPEIICTB C IIeJIbIO €€ Pa3BUTHS.

[Ipu peanpHOll paboTe B 00JIACTH HPUJIOKEHUI MATEMATUKH BO3HUKAET
0OJIBIIIOE KOJIMIECTBO OCJIOKHEHMIT CAMOrO PA3JIMIHOIO, 3a9acTyi0 HeMaTeMa-
TUYIECKOTO XapaKTepa.

XoTsl TPYIHO HAJIEATHCHA, UTO KAKHE-JIMOO0 TeOPeTUIeCKHe HPABOYUIEHUS MO-
YT 3aMEHUTh COOCTBEHHBIN OIBIT PAOOTHI, IOMIBITAEMCS OOpATUTh BHUMAHUE
Ha HEKOTOphIEe BOIPOCHI ODOIMEro XapaKTepa, BayKHbIe IIsi paboThl B 0OJaCTH
npuwioKennit Mmaremaruku. [[poBogumasi HUZKe CHCTEMATU3AIMS STUX BOIIPOCOB
SABJISIETCA JIOBOJIBHO CJIyYaiiHOM, yCJIOBHOH; II0-BUJIMMOMY, MOXKHO IIPEJIOXKUTH
ere JOOpBIN JECATOK MOMOOHBIX KJIACCH(PUKAIII, MMEIONNX HE MEHbIIee IIpa-
BO Ha CyIIECTBOBaHUE.
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1. IlepBocTenieHHOE 3HaUeHHE WMeeT BBIOOD HalpaBjieHusi uccieaoBanusi. Cpo-
6072 BLIOOpPA OOBIMHO [IOBOJILHO HEBEJIMKA, TAK KAaK OCHOBHBIE KOHTYDDLI Ha-
[IpaBJICHUS WCCJICIOBAHUsT OOBIYHO 3a/IaI0TCS <«U3BHE».

[Ipu BBIOOpPE HAIIpABJICHHS UCCACIOBAHUS B IIPEIeaax MMEIONIUXCS BO3MOXK-
HOCTel TOJIE3HO UMETh B BUJY CJIEJYIOINIEE <«IIPABUJIO TPEX YacTeli», 10 CBO-
eMy BHEIIHEMY BHJIy TOXOxKee Ha 1IyTKy. [Ipobsembr memsarcs Ha: [ — jerkwme,
IT — rpyaubie, 11— ovens Tpynmbie. [Ipobiiemamu | 3anuMarbes He CTOUT, OHU
Oy/IyT pelieHbl B XoJjie coObITHit u Oe3 Balllero BMemaTeabcTBa, mpodsembr 111
BpsiJl JIU YAACTCS PEIIUTH B HACTOSIIEE BPEMs, MMOITOMY CTOUT OOPATUTHCA K
npobsemam 1.

2. Hyxmno ymerp chopMmyInpoBaTh Ha s3blKe MATEMATUKA KOHKPETHBIE 3a7a-
qu (PU3NKU, MEXaHUKU, SKOHOMUKU, WHXKEHEPHbIC 33Jadd U T. 1., T.€. HOCTPO-
UThb MaTEMaTHIECKYI0 MOJIE/Ib PACCMATPUBACMOTO SIBJICHUS.

B Teoperundeckoit Hayke wucc/ienoBaTe/b, YMEOMUI MPABUILHO (POPMYJIU-
poBaTh, KaK T'OBOPST, CTABUTH HOBBLIC 3aJladM, KaK IIPABUIO IEHUTCS BBIIIIE,
9eM HUCCIeI0BATENb, YMEIOIUH pemaTh KeM-TO IIOCTaBJICHHBbIe 3ajadu. Kie
bojiee BO3pacCTaeT POJIb TAKUX YUECHBIX B INPUKJIAJTHON HayKe.

Hauunarornuit pabory mareMaTuk 9YacTo YKAJIyeTCs Ha TPYIHOCTH KOHTAK-
TOB C IIPEJICTABUTEISAMU JIPYTUX HAYK, KOTOPBIE <«JayKe» HE MOTYT COPMYIIH-
poBaTh CTOSAIMUX Tepesl HuUMHU 3ajad. [IpaBuiibHoe dopMmynupoBanue 3a/1a9m —
9TO HaydHasi MpobJjieMa, He MEHee CJIOYKHAs, YeM CaMO peIleHre 3aJadu, U He
HYKHO HaJledThCA, UTO KTO-TO JPYTOil IEJUKOM cIejaeT 3TO 3a Bac. llpm mo-
CTAHOBKE IIPODOJIEMBI MIEPBOCTEIICHHOE BHUMAHUE JIOJI2KHO OBITH V/ICJCHO BbISIC-
HEHUIO IIeJIM WCCIEIOBAHUS; IPUHUMAEMas MATEeMaTUIeCKas MOJE/b sIBJICHUS
HE €CTb 9YTO-TO OJIHO3HAYHOE, Pa3 HaBCerla CBI3aHHOE C STHM SIBJICHUEM, a
3aBUCUT OT IeJW uccaenoBanusi. lIpexkme dwem BbIMUCHIBATH AuddepeHnaIb-
Hble ypaBHEHWUsl, BHIOUPATh METOJ pellleHus 1 obpariarbcss K 9BM, crour mo-
JyMaTb, a He OyayT Jin OecIloJie3Hbl BCe pe3y/bTaThl BbIYHC/IeHn! B To ke
BpeMsi HAJI0 BOCIPUHUMATL KAaK JOJIZKHOE, UTO OOJIbIasi YacTb Ppe3y/IbTATOB
BBIYUCJCHUN OyIeT BBIOpOIIEHA cpa3y ke mocje ux nonaydenus. Jlemo B TowM,
YTO TPOU3BOJMMast PaboTa 3a4acTyi0 HOCHT HCCIEIOBATE/IbCKUAN XapakTep u
TPYJAHO 3apaHee IPeJCKa3aThb, YTO U B KaKOW (opMme CJeayeT MOoJyduTb, Ha
KaKOM IIyTH HYKHO WCKATb YHCJIeHHOe peleHne 3agadu. lleab wnccmemoBanms
U OIHMCAaHUe TPOOJIEMbl OOBIYHO YTOYHSIOTCS B IIPOIECCE KOHTAKTOB IIPEJICTA-
BUTEJIell KOHKPDETHBIX HayK WM DPYKOBOJCTBAa OpraHu3anuii (3aka3dukoB) wu
MaTeMaTUKOB (MCC/IeIoBaTe el WM UCIOJHUTEJEN ).

3. VYcuex B mpuKIAIHON HayKe TpeOyeT IIUPOKON MaTeMaTWIeCKO#l I0rOTOB-
KW, IMOCKOJIbKY TOJIbKO TaKas IIOJATOTOBKA MOXKET O0ECIednTDb ITPUCIOCOD,Isie-
MOCTBH K HEIIPEPBIBHO MEHAIOIMNMCA THUIIaM 3aJda4, IIPEeIbAB/IAEMbIX K pPeEIle-
Huto. OHON M3 NPUYIMH HEOOXOAMMOCTH W3yUeHHsI Ha I[EPBBIA B3LJIsL «0ecIo-
JIESHBIX» JIJIgd IIPaKTHUKH Pa3/e/JIOB MaTEMAaTHUKN ABJIAETCA JTOCTUZ2KECHHNE 60ﬂee
YBEpPEHHOr0 u 0ojiee CBOOOJHOIO BJIQJEHUS <«HYXKHBIMI» Pa3/e/laMi MaTeMa-
TUKMN.
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IIpu mocTpoeHMM U aHaAIN3e MaTEMATHUYIECKMX MOJeIeil TPUBBITKA MaTe-
MaTHUKa «JOKAIIbIBATLCS JI0 KOHIA», MOJIBEPraTb BCE COMHEHUIO, OOYCJIOBJICH-
Hasl ero CTPOrMM MaTeMaTHIeCcKHM o0pas3oBaHHEM, YacTO He MeHee BarKHA,
YeM UHTYUIUs U COOOParKeHHs 3APABOI0 CMBICTA. [HUIMUTHOE JJIs “eJI0OBEKa C
MaTeMaTHIeCKIM 00pa3oBaHUeM CTpeMJIeHHe K OOIIHOCTH OXBaTa Pa3IHIHbIX
SABJICHUI YacTO IIOMOraeT BBIIEJUTDL HamboJiee CYIIECTBEHHDBIC YePThI ABJICHUST
1 OTOPOCHTH BTOPOCTEIICHHBIE.

4. He ciemyer aymarb, 9TO COBEPIIEHHOE 3HAHWE MAaTEMATHUKU, YHUCICHHDBIX
METOJIOB U HaBbIKH paboTbl ¢ DBM 1mo3BOJISIIOT cpa3y peImuTh JIOYI IIpH-
KJIQJHYIO MaTeMaTUYIECKYIO 3a/1a4y. BO MHOT'UX CJIy4dadx Tpe6yeTCH «JJOBOJIKa»
METOJIOB, MPUCIOCOOICHIE WX K PEIICHUI0 KOHKPETHBIX 3asad. [Ipm sroMm Tu-
nuvIHa OOCTAHOBKA, KOIJIA HUCIOJIb3YIOTCS METOMbI, ITPUMEHEHNE KOTOPBIX TeOo-
perudeckun He ODOCHOBAHO, WJIM TEOPETUYECKHUE OIEHKHU MOIPEITHOCTH YHC/ICH-
HOTO METOJIa HEHPUEMJIEMbI JiJIsi IPAKTUIECKOI'O WCIOJb30BAHUS BCJICICTBUEC
UX TPOMO3JKOCTH; IPU BBIOOPE METO/Ia PEIICHUs] 33 a9l U aHAJU3e Pe3y/IbTa-
TOB NPUXOIUTCHA TOJIATATHCS HA OIBIT IIPEJIIECTBYIONIEr0 PEIICHus] 3a/ad, Ha
HHTYWIWIO U CPaBHEHWE C SKCIEPUMEHTOM W MPH TOM MPUXOIUTCS OTBEYATD
3a JIOCTOBEPHOCTHL pesyabraTa. l[losromy mis ycmexa B paboTe HEOOXOINMBI
pasBuToe HEMDOPMATHLHOE MBINLIEHUE, YMEHUE PACCYKIATH MO0 AHAJOTHH, JIAT0-
II[e OCHOBaHUSI PydaThbCsl 3a JIOCTOBEPHOCTb pe3yJibTaTa TaM, [Jie C IMO3UIIN
JIOTUKA U MATEMaTUKM, BOOOIIE TOBOPS, PYYaTbCd HEIb3s.

B paccmarpuBaeMoM BOIIpOCe eCTh W Jipyrasi cTOpoHa. llpm dnciieHHOM pe-
IMEeHnn KOHKPETHLIX TPY/AHLIX 3a/la4, BO3HUKAIOIUX B JIPYIUX O6ﬂaCTHX 3Ha-
HI/IfI, MaTeMAaTUK ,ZLeI/UICTByeT KaK €eCTeCTBOUCIIbITaTe/Ib, IIoJiarasdCb BO MHOI'OM
JINIIIb Ha OMBIT U <IIPaBJONONOOHbIE» paccyxkjeHus. KpaiiHe KejgaresbHO,
9TOOBI TaKasi IMIUPUIECKas padoTa IMOJKPEINISIACh TEOPETUIECKUMHU paspa-
OOTKAMEU METOJIOB, AKKYPATHOI IIPOBEPKON KadecTBa METOJIOB HA KOHTPOJIb-
HBIX 3aJ[a9aX C U3BECTHBIM DEHICHUEM W YaCTHBIM CDABHEHUEM C 3SKCIIEPH-
MeHTOM. [Ipw JIUTEIbHOM MPOJBUKEHUN B KAKOM-TO HAIIPDABJICHUU 0€3 Ta-
KOI'O TOJIKPEIJICHUST MOXKET TepsiThCsl MEPCIEKTHBAa pabOThl, YBEPEHHOCTH B
[MPABUJIBHOCTH TIOJIy9aeMbIX DPE3YyJIbTaToB. V3BecTHOE BBICKA3BIBAHUE, UTO XO-
pOIIMii TEOPETUK MOYKET MCTOJKOBATH B YKEJIAaeMOM HallpaBJIeHUN JEOObIE pe-
3YJIBTATHl KAK PACICTOB, TAK U IKCIEPUMEHTA, COACPIKUT OOJNBIITYIO OO HC-
THUHDBI.

5. Ilocire 3aBepienust pacdueToOB HACTYIIAET 3TAIl HCIOJIL30BAHUS PE3YJIHTATOB
BBIYMCJICHUIT B IMPAKTUYECKON JIeATeJbHOCTUA, WJIM, KaK YacTO TOBOPAT, 3Tall
BHeJIpeHUs pe3ysibraToB. llpaBuiibHee OynerT cka3arTh, 9TO MOJIOTOBKA K HC-
MTOJIB30BAHUIO PE3Y/IbTATOB HAYMHAETCS Y2Ke C aHaJn3a IMOCTAHOBKHU 3aJad9l U
B TIpoOIlecce ee peIIeHusl W, 1O CYIIEeCTBY, BCE MOMEHTBHI PelleHus 3ajladul 1
BHEIPEHUS PEe3yJIbTATOB HEPa3PBIBHO CBS3aHBI MEXKIy €000it; B mporecce dHop-
MYJUPOBAHUS 3aJa9d U ee PelleHns 3aKa34hK W HCIOJHUTETb B3aUMHO yTOY-
HAIOT TIOCTAHOBKY 3aJ@9M W TEeM CaMbIM IOJTIOTABIUBAIOT IOYBY JJIs IIPU-
JIOXKEHUS TIOJIYICHHBIX Pe3yabTaToB. [lOCKOIBKY MareMaTuka B COYETaHUU C
OBM wucnosibayercss B caMbIX PasHOOOPA3HBIX O0JIACTSIX, TO TACTO IMTPUXOJUT-



Bsenenne 15

Cs WMMeTb JIeJIO ¢ 3aKa3duKaMi, He WMEMONIMMU OIbiTa npuMmenenuss 9BM. B
[IpoIecce KOHTAKTa C TAKUMHU <«HATUHAIOIIMMU» 3aKa3dMKaMU OCOOEHHO BaXK-
HO IIPEOJI0JIeTh WX IEPBOHAYAJILHOE HEJIOBEpUE K BTOPYKEHUIO MaTEMaTHKU B
UX O0JIACTH WCCJICIOBAHUS; PE3Y/JIbTaThl BBIYUCACHUN OYIyT HCIOJIH30BATHCS
TOJIBKO TOTJA, KOTJIA 3aKA39MK OCMBICJUT WX CO CBOUX MO3UIUNA U yOe uTcs
B TOM, YTO UX JEHCTBUTEJHLHO MOYXKHO M HY2KHO HCIOJIb30BaTh. llpu mnpaBuiib-
HOM TIIOAXOJ€ K B3aUMHBIM KOHTAKTaM K KOHILy IIPOIECCa PEIIeHusT 3aadu
«HAYMHAOMINIT> 3aKAa39UK MPUXOJUT K MOHUMaHUo, uro 9BM m maremarunka
MOTYT JIaTh €My He BCe, HO JIOBOJBbHO MHOIO, & <«HAYMHAIOIIWIl» MaTeMa-
THK — K TOHUMAHWIO TOIO, YTO OH JIAeT 3aKa34WKy KOe-4To, HO JIAJEKO He
BCe HYXKHOE JIJIS PEAJIbHOIO PEIeHUs 3a/IadM.

Bosbitioe 3nadenme mmeer HAIISIHOCTD, JOCTYIHOCTD IIPEJACTABICHUS 3a-
KA39UKy MPOMEXKYTOUYHBIX U OKOHYATEJIbHBIX PE3yJILTATOB HUCC/IeI0BAHUs: Tabd-
JIATIBL, TpadUKK, BBIBOJ HH(MOPMAIMA HA SKPaH: HEJIb3sl MPEeIIoJaraTh HaJIH-
qusi WX TpebOBaTh OT 3aKa3umKa OOJBIIEro obbemMa BHAHWUI, UeM 3TO Tpe-
Oyercst cymiectBoM Jena. llemecoobpasuee, 9ToObI OHOJIOr HCIOJIB30BAJ CBOE
yMmenne aud@epeHnupoBaTh i [MOCTPOCHUS W UCCACIOBAHUS MaTeMaThde-
CKOIl MOJle/iv, a He JJisi OINEHKHU IOTPENTHOCTH MEeTO/a YHCJIEHHOTO WHTErpPU-
pPOBaHUsI.

MaremMaTuk JIOJZKEH IPUHATH BO BHUMAaHHE OOpA30BAHUE W IICUXOJIOTHIO
JIIOJIEHl, TPUMEHSIIONNX pa3pabOTaHHbIE UM METO/bI W Hporpammbl. Hampuwmep,
pocTeifiias IporpaMma 9UC/JI€HHONO WHTEIDUPOBAHUS, [PETHAZHAYMECHHAS s
IIIPOKOTO0 Kpyra HEMaTeMaTUKOB, UCIHOJb3yomux IBM B cBOMX KOHKPETHBIX
UCCJICIOBAHUSX, JOJPKHA OBITH pPACCUNTAHA HA YEJIOBEKA, MOTOJOK MaTeMaTU-
YeCKUX 3HAHUI KOTOPOrO HAXOIUTCS HA WHTYUTUBHOM IOHUMAHUH TOIrO, 9TO
MHTErPaJ — 9TO ILIOMIb. UTOOBI HE 3aTPYIHATH I[I0JIH30BATE/s, B OIUCAHII
IPOCTEUIIINX TIPOTPAMM AK€ HHUYEro He TOBOPUTCS O TOYHOCTU PEe3yJIbTATa.
IIpeamoaraercst, 9TO MOJL30BATEISI VAOBJICTBOPUT HEBBICOKAs TOYHOCTH Pe-
3yJibTaTa, U MPOrpaMMa Pean3yeTcs, HAIPUMED, TaK, YTOObI B OOJILIITUHCTBE
CJIydaeB OTHOCHTEIbHAs IIOIPENIHOCTh pe3ysbraTta He mnpesocxoamia 1% (Tak
HasbiBaeMasi rpadudeckas TOUHOCTD).

6. CyImecTBeHHBIM MOMEHTOM B IPUKJIAIHON paboTe sBJIsieTCs HEOOXOIMMOCTD
[IOJIyU€HUsI PE3YJbTATOB B YCTAHOBJICHHBI CPOK. 3akKa3dwWK, JJis KOTOPOIroO
IIPOBOJIATCS  MCCJIEJIOBAHUS, PACYeThl, YacTO OIPAHUYEH CPOKOM 3aBepIIeHUs
UCCIeTOBAHUN U TPUHATUS PeIleHns Ha WX OcHOBe. Kcim wmcciieioBaHust He
Oy/yT 3aBepIeHbl K CPOKY, TO DEIIeHHE BCE PABHO OyJeT HPUHATO, HO HAa
ocHoBe OoJiee TPyOOro, IMIUPUIECKOTO WJIM MPOCTO <«BOJEBOrO» Mmojaxoja. llo-
TepSAHHOE B TaKOM CJydae JIOBEpHe CO CTOPOHBI 3aKa3dhKa YacTo ObIBaer
HEBO3MOXKHO BOCCTAHOBUTD.

B Takoit curyarmuum Jydine HafTH 10 BO3MOXKHOCTH  VIOBJIETBOPHUTE/IHHOE
perieHne 3ajJav9i, HO B CPOK, YeM MOJyYUTh IOJHOE peIleHre 33Ja9u K TOMY
BPEMEHHU, KOIJIa OHO cTaHeT Oecrosie3HbiM. [lodTOMy, B YacTHOCTH, IIEJI€CO-
00pasHO HAYMHATH MCCJIEJOBAHUE HOBBIX 3a/lad C PACCMOTDPEHUs IIPOCTEHIIIX
MOJIeJIell, TTPUMEeHss IMPU YHUCJIEHHOM pPENIeHUN WCIBITAHHBIE METOJIbI.
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7. Takyke CyIIECTBEHHBIM MOMEHTOM B IPHUKJIQIHON paboTe sBJsIeTCdT TO 00-
CTOSITEJIBCTBO, UTO paboTa, KakK IMPaBUJIO, HPOBOAUTCS KoJuteKTupoM. OjHa n3
HPUYHH 3TOTO COCTOUT B TOM, UTO IIOCTPOEHUE MaTEMATHICCKON MOJE/U, Bbl-
Oop Meroya peleHusi, HemocpenacTBeHHoe obieHne ¢ D9BM u ananus pesyiib-
TaTOB TPEOYIOT pa3IMYHBbIX 3HaHUil U KBajudukanuu. [Ipyras npudnHa Kpo-
eTCs B YIOMSHYTOU y2Ke HEOOXOJMMOCTH pPEIleHns 3aJadd B yCTAHOBJICHHDIN
CPOK. DTO TpeboBaHUWE MPUBOIUT K HEOOXOIUMOCTH PACIAPAJIICTUBAHUS JIAZKE
OJTHOTUITHON PAbOTHI MEXKJLy OOJIBIIIUM YHUCJIOM HCIOJTHUTECH, HAIPUMED IIy-
TeM HE3aBHCUMOI'O HAIUCAHUS Pa3IHIHBIX OJIOKOB MPOrPAMMBI  OT/IEIbHBIMU
ucnoyinuressivu. [lapasiebHo MOryT maru orpaboTKa PA3IUIHBIX METOJI0B
HA MOJICJIBHBIX 3aJadax, 00CUYeT YIPOIIEHHBIX MOJIesell, MOArOTOBUTE/IbHAS DPa-
0oTa 10 HAIMCAHUIO OKOHYATEIBLHON IIPOrPAMMBI PENICHUS 3aIadu.

MoKHO TPUBECTH MHOTO PeAJbHBIX MPUMEPOB HEYIAYHOTO peIleHust 00Jib-
MIUX BBIUUCAUTEIBHBIX 33249 U padoT 110 CO3JAHHUIO IIPOrPAMMHOIO obecrietve-
HUsI, BBI3BAHHBIX CJIeyIomiell npuyamHoii. Pacupesesnenne o0sg3aHHOCTEN MeXK-
Iy UCIOJHUTEJIIMH He ObLIO B JIOCTATOYHON cTerneHn (OPMaN30BaHO, T.e.
He OBbLIO BBIIAHO OJHO3HAYHOTO OINUCAHUS OKOHYATE/JILHOTO pe3ysbTaTa pado-
THI KaXKJOT'O0 WUCIOJTHUTeNdA. B pe3ysbrare WM OCHOBHAs IO BPEMEHU YXO-
JIiJIa, Ha, HENPEPBIBHOE COIVIACOBAHUE OTIECIBHBIX dacTeil paboThl, WU IOCTE
UCTEYEeHNsI CYIIEeCTBEHHOTO IPOMEXKYTKA BPEMEHU OKA3BIBAJIOCH, UTO STU Ya-
¢t paboOThI HE CTBHIKYIOTCA. [109TOMY OpraHm3aToOpCcKue CIOCOOHOCTU YUEHOTO,
OCYTIECTBJISIIOIIETO 00I1ee PYKOBOJICTBO DPEIEHUEM 3aJ1adu, 3a9acTyi0 HE MeHee
Ba)KHBI, YE€M €ro MAaTEeMaTHIECKUE CIOCOOHOCTH.

[IpuBeiennble BBINIE PACCYKIEHU B OMPEIEJEHHON CTEleHU WJTIOCTPUPY-
10T crenuduky paboThl B O0JACTH MPUKJIAIHON MaTEMATHKN U ITOKA3bIBAIOT,
YTO CIEIUAJIUCTHI B 9TOH 00/1acTH KpOMe IMUPOKON MaTeMaTHIecKOil 3py/in-
MU JOJIZKHBI 00J1a/IaTh TAKXKe JIPYTUMH BayKHBIMH CBOHCTBAME {€/IOBEUECKOTO
UHTEJIJICKTa U XapaKTepa.
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[MorpewHOCTb pe3ynbTaTa
YUCJSIeHHOro pelleHna 3agaym
v

B s1oit rase 06bscHMIOTCH HCTOMHIKH BO3HHKHOBEHUS HOT'PENIHOCTH  Pere-
HUs 334U, JAl0TCsl OCHOBHBIC IIPABUJIA 3aaHUs MPUOIUKEHHBIX BEJIUIUH U
OIICHUBAECTCS TOTPEITHOCTL KAaK IIPOCTEHINNX, Tak u 0o0jiee CIOXKHBIX (QYHK-
nuit OT TPUOJIMKEHHO 3aJaHHBIX BEJIUYIUH.

B nanpuefiineM KOHKpETHDBIE OIEGHKHU ITOH IUIABBI 110 CYIIECTBY HE HCIIOJIb-
3YIOTCsS, HO CaM Pa3roBOP O HUX HEOOXOIUM /I TOHUMAHWS PEAJbHONU 00-
CTAHOBKHM, B KOTOPOI MCIIOJIb3YIOTCS pacCMaTpUBaeMble B KHHUI'€ METOJBLI pe-
IIeHndA  3a/ad.

§ 1. Ucrounukm u Kjgaccuukarims NOTPEIrHOCTI

TlorpemtocTs pererus 3aja4dn 0O0YCAABINBACTCS CJICAYIOMIUMU TTPUINHAMU:

1) mMareMarnueckoe ONMCAHUE 3aJa9d sIBJISIETCSl HETOYHBIM, B YAaCTHOCTH
HETOYHO 3aJaHbl WCXOJHbIE JTAaHHBIE OIUCAHUT,

2) mpUMeHsIeMBIl Il PeIlleHWs] MEeTOJ[ YacTO He sIBJISIeTCsl TOYHBIM: I0-
JIy9eHHEe TOYHOI'O PpEIIeHUs] BO3HUKAIOIICH MaTeMaTUIecKoi 3aja4dn Tpedyer
HEOTPAHUYEHHOIO WU HEIPUEMJIEMO OOJIBIIIOr0 YHC/Ia apudPMETUIeCKUX OIle-
parmuit; mO3TOMY BMECTO TOYHOI'O PEIIeHUsT 3aJadu IPUXOIUTCS IPUdErarb K
IPUOJIMKEHHOMY

3) mpu BBOJE JIAHHBIX B MAIIUHY, IPU BBIIOJHEHUN APU(DMETHIECKUX OIle-
panuii m UpU BBIBOJEC JAHHBIX IPOU3BOJATCH OKPYIVICHUS.

ITorpermmocTn, COOTBETCTBYIONINE STUM MPUYMHAM, HA3BIBAIOT:

1) meyemparumot noepewrocmvio,

2) noepewmnocmuio memoda,

3) 6vMUCAUMENLHOT NOZPEUHOCTIDIO.

YacTto HEyCTpaHUMYIO IOTPENTHOCTD IOJAPA3IAC/SIIOT Ha JIBE YaCTHU:

a) HeYCMmparumot, nozpewHocmvl0 HaA3bIBAIOT JIUIIL [OTPEIIHOCTD, sIBJIsl-
IOTIYIOCS CJIEJICTBUEM HETOYHOCTH 3JIaHUS YHUCJIOBBIX JIAHHBIX, BXOJIAIINX B
MaTeMaTHYecKoe OIUCaHue 3aJadu;

6) NOIPEeNIHOCTD, SIBJISIIOILYIOCS CJIEJICTBHEM HECOOTBETCTBUSI MaTeMaTHIe-
CKOI'O ONHCAHUs 3aJadil PeajIbHOCTHU, Ha3bIBAIOT, COOTBETCTBEHHO, N02PEeUHO-
CMBI0 MAMEMAMUYECKOT MOJEAU.
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Jagum mumioctparuio 3tux onpegeseruii. [lycrs y nac mmeercss MasiTHUK
(puc. 1.1.1)Y, maummaommuii npukenme B MoMeHT t = ty. TpeGyercss mpeicKa-
3aTb YTOJI OTKJIOHEHUsA @ OT BEpPpTUKaJIMX B MOMEHT tl.

Huddepennuanbiaoe ypaBHEHEE, OINUCHIBAIONIEEe KOJIEOAHWE TOTO MasTHU-
Ka, Oepercs B BUIE

d? d
lﬁf Jrgsincerud—(t'D:O, (1)

rje | — JyInHA MAasTHUKA, ¢ — YCKOPEHUE CUJIBI TSYKECTH, (L — KO3 DUImeHT
TPEHUA.

Kak Tonbko mnpmHUMaeTcss TakKoe ONHNCAHWE 3aJadd, pelleHne yKe IIpHU-

obperaeT HEYCTPAHUMYIO IIOIDEIIHOCTb, B YACTHOCTHU, IIOTOMY, UTO PeAJIbHOE

TPEHUe 3aBUCUT OT CKOPOCTU He COBCeM JIMHEeH-

HO; JApPYyrol HMCTOYHUK HEYCTPAHUMOI IIOI'PEIIHO-

CTH COCTOUT B IMOrPEIIHOCTAX olpejerenus [, g,

o} , to,p(to), ¢'(to). Hassamme »stoii morpemuocTn —

«HeyCTpaHuMas» — COOTBETCTBYET €€ CYIIeCTBY: OHa

l HEKOHTPOJIUPYEMa B IIPOIECCe YUCJIECHHOI'O PeIleHus

3a/la9M U MOYXKET YMEHBIIUThCS TOJIBKO 3a CueT 00-

Jiee TOYHOTO omucanusi (pusnydeckoil 3ajadun u 0o-

Jiee TOYHOrO olpejieenns napameTpos. [luddepen-

muajbHoe ypaBHenue (1) He periaercss B sIBHOM BH-

Jie; st €ro pereHus TpedyeTcsi MPUMEHUTH KaKOui-

Puc. 1.1.1 JinbO YHUCJIeHHBI MeTos. BesencrBue TON TPUYIHHB
I BO3HUKACT IIOIPEHIHOCTL METOA.

Beraucaunrenbuas HOTPENTHOCTL MOXKET BO3HUKHYTH, HAIPUMEp, H3-3a KO-

HEYHOCTU KOJMYECTBA Pa3psAOB UHCEN, YIACTBYIONIMX B BBIYMCJICHUSIX.

Beemem opmasbhble Ompejie/ieHus.

[Iycrs I —TovyHOe 3HAYEHWE OTBHICKMBAEMOrO Iapamerpa (B JaHHOM CJIy-
qae — PealbHbIH YroJ OTK/IOHEHHs MASTHHKA B MOMEHT BpeMmeHH t1), I —
3HAYEHHE STOrO IIApaMeTpa, COOTBETCTBYIOMIEE MPHHATOMY MAaTEMATHICCKOMY
onmcanuio (B JaHHOM ciydae — 3Hadenue ¢(t1) pemenust ypasrenus (1)), I —
pellleHre 3aJaun, I0JydaeMoe DU Peau3alill YHCIeHHOIO MeTOJa B IPeJi-
TOJOKEHUI OTCYTCTBHsI OKDYTJIeHmit, I — MpubMnKenue K DEMIeHmio 3aadm,
[oJIydaeMoe IIPH peaJsibHbIX BBIUYUCJIEHUsX. Torjia

pp=1—-1 — HeyCTpaHUMas TOTPENTHOCTD,
p2 =1, —1 — [OrpentHocTh MeToJa, (2)
p3 =1I; — I, — BBIYUCINTENbHAS IIOIPENTHOCTD.

D) TpoiiHast HyMepanust pucyHKOB 1 (pOpPMyJT yKa3bIBaeT VIaBy, maparpad, Homep popMyIIbl
WM PUCYHKA; JBOMHAs, NPUMEHseMas TOJbKO i (opmys, — naparpad u HOMEp (B JaHHON
rylaBe); OJMHAPHAsl, IPUMEHsieMasl TakKKe TOJIBKO JJIsi hOPMyJI, — TOJIBKO HOMeD (B JAHHOM IIa-
parpade).
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[Monnas nmorpemnocTb pg = I; — I, paBHas DPasHOCTH MeXKJy pPeabHO IOJIy-
YaeMbIM U TOYHBIM PEIICHUIMHU 3aJa4d, YJIOBJICTBOPSET DPABEHCTBY

po = p1+ p2 + p3. (3)

Bo mborux ciydasx Mo TEPMUHOM NO2PEUHOCTb TOTO0 WA UHOTO BU-
Jla MOHUMAIOT HE PACCMOTPEHHDLIE BBIMIE PA3HOCTH MEXKJIY TPUOJIMKEHUIM,
a HEKOTOpbIe Mepbl Ojim3ocTu MexKay Humu. Hampumep, B CKaJIIpHOM Ciiydae
I10JIATafo0T

pOZ‘fZ*I ; PlZ‘IN*I ; Pz=’fh*f : P3=’I~Z*I~h ;
Ipu TakuxX ODO3HAYEHMsIX BMecTo (3) mosrydaem
po < p1+ p2 + ps. (4)

B napyrux ciaydasx pemienne | u mpuOIUZKEHUS I , fh, I  OKa3bIBAIOTCS 3JIEMEH-
TaMU HEKOTOPBIX (DYHKIIMOHAJIBHBIX IIPOCTPAHCTB, YacTO pa3iandHbix. Hampuwmep,
I MOXKeT GbITb S/IEMEHTOM upocrpancrsa F' nenpepeiBubix ua [0, 1] dyunknuii, a
I, — siementomM npocrpancTsa Fj, cerodqupix (pyHKIM fl,, ONPEIEICHHbIX B TOU-
KaxX T, = nh, n =10,1,..., h™'; h™! —nemoe. Torna B KadecTBe MepPbI IIOIPEII-
HOCTHU BBOJSIT HEKOTODYIO Mepy Osmzoctu p(z1, 22), TJe 21 U Zz MOTYT ObITH 3JIe-
MEHTaMU KaK OJHOrO, TAK U PAa3JIMIHBIX IMPOCTPAHCTB. 1'peboBaHUs HA 3Ty Mepy
6TM30CTH — BO3MOXKHOCTD IIPUHATH €€ 338 €CTECTBEHHYIO MEPY IOTDEITHOCTH U BbI-
[IOJTHEHNE HEPABEHCTBA TPEYTOJILHUKA,

p(z1, 23) < p(21, 22) + p(z2, 23) (5)

npu JOOBIX 21, 22, 23 € F, Fy. llpu sTOM He HaKIaIBIBAETCS YCJIOBHE: €CJIN
p(z1, 22) = 0, TO 21 = 2z2; TakuMm obpasoM, QyHKIWs p(z1, 22) He 06sA3aTETHHO
SABJISIETCS PACCTOSHUEM B HEKOTOPOM METPUYIECKOM IMPOCTPAHCTBE.

Hamnpumep, MOXKHO IIOJIOXKUTH

o1, f2) = | max [ fi(nh) = falnh)

0o<n<

HEe3aBUCHUMO OT TOI'O, KaKUM IIPDOCTPpaHCTBaM IIpUHa/JIe2KaT fl u fg.

Mozker BOZHHUKHYTH TaKOW BOIPOC IO IOBOAY MPOOJEMbI HCCIEIOBAHNA
HEYCTPAHUMOI IIOTPEIIHOCTU: 3a4YeM HU3y4YaTh HEYCTPAHUMYIO IIOIPEITHOCTH pe-
IIeHnsT 3aJa9M, eCJId OHa <«HeycrpanmMmas ! Ilo KpaiiHeit Mepe Takas TOYKa
3peHUsd KarxkKeTCsd ONpaBIaHHOHN, ecju MaTeMaTUK IO0JIy4daeT Jijld YUCJIEHHOI'O
peleHnsi 3aa9l y>Ke IOTOBbIE YpaBHEHHsI, HE yJacTBYysI B OOCYKIeHUN QU-
3WYCCKOIl TIOCTAHOBKU 3a/Ia4MU.

OTO BO3pakeHWMe HeJIb3sl NPU3HATH PasyMHBIM. JacTo MareMaTHK caMm 3a-
HUMaETCd MCCJEJOBAHUEM IIOCTAHOBKM 3aJ1a9M, aHAJU30M M YIPOIICHUEM pac-
CMaTpuBaeMbIX ypaBHeHHﬁ. HOCKO.Hbe BCe 4ABJICHHA B IIPUPOJE B3aNMOCBI-
3aHbl, B IPUHIUIIE HEBO3MOXKHO MaTeMaTHYICeCKH TOYHO OIINCaTb HUKaKOM pe-
AJILHBIIA  IIpoIece, Hpoucxoidammii B npupoge. OIHAKO aHAIU3 BJIMAHUS Pas-
JIMYHBIX CbaKTOpOB Ha TIIOTPEHTHOCTL pPeIIeHrud MO2KET IIO3BOJIUTL IOJIYIUTbh
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