YK 001.891.57

NCIIOJIb30OBAHUE MOBUJIBHOI'O ITPUJIOKEHUA STAMM
B OBYYEHUU U HAYYHbBIX UCCJIEJOBAHUAX

A. B. Manawun, k. m. ., 0oyeHm, 0oyenm Kageopsl IKCNLyamayuu dsmomooUIbHO20
mpancnopma, Tomenckuii unoycmpuanvHulil ynusepcumem, Tromens, Poccus,
e-mail: awm_zub@mail.ru

Pegepar

OcoOEHHOCTBIO COBPEMEHHOI'O0 YpPOBHS HAYYHBIX HCCJICAOBAaHUU SIBISETCS WC-
MOJIb30BAHUE CaMbIX MEPEIOBBIX METOAMK, ISl TEXHUUECKUX HAMPABICHUN TOMUMO
TPaAUIIMOHHO MPUMEHSIEMON CTATUCTUYECKON 00pabOTKU IKCIEPUMEHTAIBHBIX JTaH-
HBIX U PErPECCUOHHOTO aHau3a — 3TO KJIACTEPHBIN aHAIU3 JaHHBIX, MOJEIUPOBAHUE
C MTOMOIIBbIO HEUPOHHBIX CETEM, aHAJIN3 BPEMEHHBIX PSI0B U MHOTO JAPYTOE.

CreneHb BIaJ€HUS STUMU MHCTPYMEHTAMU 3aKJIA/IIBAETCS HA YPOBHE BBICIICH
mKkoJbl. byaymuili ucciegoBatenb JOMKEH MOJTYYUTh HABBIKM HMCIIOJIB30BAaHUS He-
KJIACCUYECKUX TOAXOJIOB JIJIs MOJY4YEHUS MPUKIAIHBIX WM UHBIX PE3YyJIbTaTOB HC-
cie0BaHUM BO BpeMsi OOyUYEHUS B BY3e.

B nanHO#l cTathe paccMaTpuBaeTcs CHUCTEMa IMEepBOHAYalbHON 00pabOTKH JaH-
HBIX U MMUTAIIUOHHOTO MOJEIUPOBaHUS «Stammy, Kak MHCTPYMEHT JJIsl TPHUKIa-
HBbIX M MHBIX HAyYHBIX HCCIIEIOBAaHUM, a TAKIKE CPEJICTBO MOJYUYEHUSI HABBIKOB pellle-
HUSl Hay4YHBIX, HH)KCHEPHBIX M WHBIX 33/1a4 00y4yalolMMHUCS B BBICHIEH IIKOJIE CTY-
JE€HTaMH U UH)KEHEPAaMU, MOBBIIIAOIIMMH CBOM YPOBEHb KOMIIETEHTHOCTH.

KiroueBble cjioBa: Hay4yHbBIE HCCIIEOBAaHMS, MOJAECIMPOBAHHE, MMHUTALMOHHOE
MOJIeTUPOBaHKE, 0Opa3oBaHHE.

USING THE STAMM MOBILE APPLICATION
IN EDUCATION AND SCIENTIFIC RESEARCH

A. V. Manyashin

Abstract

A feature of the modern level of scientific research is the use of the most ad-
vanced techniques, for technical areas, in addition to the traditionally used statistical
processing of experimental data and regression analysis, these are cluster data analy-
sis, modeling using neural networks, time series analysis and much more.

The degree of proficiency in these tools is laid down at the higher school level.
A future researcher should gain skills in using non-classical approaches to obtain ap-
plied or other research results while studying at a university.

This article discusses the system of initial data processing and simulation model-
ing "Stamm" as a tool for applied and other scientific research, as well as a means of
obtaining skills in solving scientific, engineering and other tasks by students and en-
gineers studying at higher school who increase their level of competence.

Keywords: scientific research, modeling, simulation, education.
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BBenenue

MoobuneHoe npuioxenue «Stammy [4, 5] pazpabaTsiBaeTcsa aBTOPOM, HAUUHAS C
2000 rona Ha 6a3e oubmmoreku Stingray Studio©, otkpeiToit 6ubnnorexn GSL u psi-
Ja APYTUX CBOOOJHO paclpocTpaHseMbIX pecypcoB. Mcmonb3oBaHue TaOIMYHOTO
IIPOLIECCOPA HE TOJIBKO I MAHUIYJISIUN C JaHHBIMU, HO U JJISI OPTraHU3alU UMU-
TallMOHHOT'O0 MOJICIMPOBaHMs ObLIO BriepBbie onpoboBano B 2002 roxy. HecmoTpst Ha
JOCTYITHOCTh Pa3HOOOPA3HOr0 MPOrpaMMHOr0 oOecreyeHusi Ha TOT MOMEHT pac-
CMaTpHUBaeMO€ MPUIIOKEHUE 00J1a1aI0 PSAOM MPEUMYIIECTB.

[Ipunoxenue, uMeroniee CTaHAAPTHBIA UHTYUTUBHO MOHATHBIA MHTEpQeEiic, aHa-
nornyHbld nonynsipHomy «Microsoft Excel», He mpeTeHayeT Ha yHUBEPCAIbHOCTD,
HO B KaKOW-TO CTENEHH JeslaeT pa3padoTKy UMHUTAIIMOHHBIX MOJEei JOCTYITHOM ISt
OOBIYHBIX MOJb30BaTENEH.

Hcnonb3oBanue pa3HOOOpa3HBIX MaTeMaTH4YeCKUX (DYHKIMH JaeT BO3MOXKHOCTb
pelmaTe caMble pa3Hble 3a/a4l, HAYMHAs OT Pa3IMYHBIX MAHUITYJISIUUNA C TAHHBIMHU U
3aKaH4YMBasl BU3yaJIbHBIM MOAENUPOBaHUEM. CUCTEMA MO3BOJISIET BBINOIHATH CTATH-
CTUYECKMI M PErpecCHOHHBbIA aHalMu3, peaju30BaTh OBICTPOE Mpeodpa3zoBaHUE
Oypoe, BeliBner, KIacTepHbIM aHaiau3, MOCTPOUTb U HCIIOJIB30BaTh IPOCTEUIINE
HEHUPOCETH, BBIMOJIHITH UHTEPIIOJIMPOBAHUE U AHAJIU3 BPEMEHHBIX PSI/IOB.

HecMmoTtpst Ha Gosbiioe (PyHKIIMOHANBHOE HAIOJHEHHE, MPUJIOKEHHUE 3aHUMAEeT
Ha Hocutene Bcero 10 MOaiT u He TpeOyeT yCTaHOBKH.

HanpasiieHnsi HCIIOJIb30BAHUS

Cucrema U1 nepBOHa4YaJIbHOW OOPAaOOTKM NAaHHBIX U MMMTALMOHHOI'O MOJENIH-
poBaHus «Stammy aKkTUBHO UCHOJIb3yeTCs B yueOHOM Ipouecce TIOMEHCKOTO HHAY-
CTPUAIBHOTO YHHUBEPCUTETA, IPU OOYUEHUU CTYJEHTOB MOJAEIUPOBAHUIO, HHPOpMa-
[IUOHHBIM TE€XHOJIOI'MSIM, JIOTUCTUKE, HAIMCAHUIO UMH BBIITYCKHBIX KBaTU(UKALUOH-
HBIX pabOT UCCIIE0BATENBCKOTO TUIIA.

Ha Gaze npunokeHus acnupaHTaMM U COMCKATEISIMHM HAIIETO By3a pPeajl30BaHbI
UMUTALMOHHBIE MOJEIIN:

— HOPMMPOBaHHs pacxofa MOTOPHBIX Macell IpH SKCIUTyaTallUud CHEUaJIbHOU
He(DTETPOMBICTIOBON TEXHUKH [2];

— MOJICIMPOBAHKE pacxoja TOTUIMBA U IIporpeBa apTomoomis [11, 12];

— MOJICTMPOBAHUE OTKA30B MOJIBECKH aBTOOYCOB [3].

[IporpaMMa MOCTOSIHHO COBEPILIEHCTBYETCSI, B YaCTHOCTH, MOJIHOCTBIO Mepepado-
TaH OCHOBHOW MHTEP(EHC B MOJIb3y KOHTEKCTHO-3aBUCUMBIX JIEHT. MonepHu3upy-
IOTCS 1 METOJMKHU BBIMOJIHEHUs 0a30BbIX (DYHKIUH B 4aCTU peaju3aluu Kaxaou U3
HUX B CIIEIUAIIN3UPOBAHHOM JINCTE pabouell KHUTH MPOTrpaMMBbl.

POyHKIHOHAJIbHBIE 0CO0CHHOCTH NMPOrPaAMMBI

Wutepdeiic u anropuTMbl IpOrpaMMbl MOCTPOEHBI TaK, YTOObI MaKCHMAaIbHO
YIOPOCTUTH OCBOCHHUE IOJIB30BATEISIMA HOBBIX METOJOB, BHEIPAEMBIX B MPOrPaMMY.
Hanpumep, kateropusi JeHTbl NPUIOKEHUS U, COOTBETCTBEHHO, HA0Op MHCTPYMEH-
TOB YNPABICHUS COACPKHUMBIM, 3aBUCAT OT TEKYIIEr0 aKTHBHOIO JIMCTa paboueit
KHUTH (CM. PUCYHOK 1).

Camu nucThl HeCyT (YHKIIMOHAJ, CBSI3aHHBIA C UX Ha3HAUCHHEM, HAa HACTOSIINHA
MOMEHT pealn30BaHO 12 pa3TUYHBIX TUIIOB JUCTOB, COCTABIAIOMNUX PabOUyI0 KHUTY
Stamm.
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Pabounii nucT-ceTka, MO3BOJSIIOIIMM MaHUIYJINPOBATh LU(MPOBBIMU U HHBIMU
JAHHBIMU U COJEpIKAIIMM, MaTEMaTUUECKHUE, CTATUCTUYECKUE, ()MHAHCOBBIE U UHBIE
GyHKUIUN.
e JIucT TaOAMYHON MMMTALMU C BO3MOYKHOCTBIO MOJKIIOYEHHS BH3yaau3aluu
IIPOLIECCOB B IIPOLIECCE MOJEIUPOBAHMS.

e Jluct 00BEKTHON UMUTALIMH.

e Jluctel rpadrueckoit HHTEPIPETAIIMU MPOU3BOJIBHBIX JAHHBIX.
e JIUCT aHanM3a 3aKOHA PACIPEICIICHUS CIyYaliHOM BEJIUYHUHBI.
e PerpeccuoHHbIN aHAIU3 MO METOAY HAMMEHBIIINX KBaJgpPaTOB.
e Jluct 6sicTporo npeodbpazoBanust Dypee.

e BeiiBnet nmpeoOpa3zoBaHue.

e 3-MepHbIE IUarpaMMBbl.

e Jluct KIIACTCPHOI'O aHAJIN34.

e MHOro(haKkTOpHBI perpecCUOHHBIN aHAU3.
e Jluct ananu3a BpEMEHHBIX PaJOB.
e Jluct nisa monenupoBanuss UML-cxem.
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Pucynok 1 — Konmekcmmuo 3agucumovie uncmpymenmat «Stammpy

M4

MNanens 2 ‘

HecMmoTpst Ha MHOTOOOpa3we TUIIOB JIUCTOB BCE OHU MMEIOT OJIMHAKOBYIO CTPYK-
Typy, YTO YNPOUIAET YCBOEHHUE HOBBIX 3J€MEHTOB. Kak mpaBuiio, 3TO CIUIUT-OKHO B
MPaBOM YaCTH KOTOPOTO COIEPKHUTCS CEMAaHTHUYECKass WHPOpMaNUsi — TEKCTOBHIE U
1M (POBBIC XapaKTEPUCTUKH, a B JICBOW BU3yaslbHAas (PUCYHKH 2, 3).
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Cluster-6 594 0.6559588 33.66862 128.728 1 E
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Cluster-8 626 0.3741318 18.81613 T2.47012 1

Residual error 9044552
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CeMaHTHYECKAs I'paduueckas uuTEpIIpETAIIIL
HHTEPIPETAIIN PE3YIHTATORY pe3yIbTaToRY

Puc. 3. JTucm «Knacmepnuwtii ananusz» «Stammy

HNmuTainuoHHoe MoieIMPOBaHUE B cUcTeMe «Stammy»

CoOcTBEeHHO, cama TporpaMMma H3HA4YaJIbHO CO37aBajilach C IICNBI0 00CCIICYHTH
JOCTYIHBI HHCTPYMEHT ISl OpPTaHMU3AIMH WMHUTAIIMOHHBIX 3KCICPUMEHTOB. [Ipu
ATOM aBTOP HCITOJIb30BaJl OPTaHHU3AIMIO B3aUMOJICHCTBHSI KOMIIOHEHTOB MOJIEIICH CH-
CTEMHOH TUHAMHKHN C TIOMOINBIO SYCCK DJICKTPOHHBIX TaOJHIl, Ha TOT MOMEHT Mi-
crosoft Excel e mMena Takod BO3MOXXHOCTH TIO NPUYUHE BO3HUKHOBEHHS ITIepe-
KPECTHBIX CCBUIOK [6].

OTIMYUTeNTbHOW OCOOCHHOCTHIO IMOACHCTEMBl MMHUTAI[HOHHOTO MOJICIUPOBAHUS
«Stammy SBIIIETCS BO3MOXXHOCTh MAaTEMATHYECKOTO OIMCAHUS B3aUMOJICHCTBUH
O00BEKTOB C MCIOJIh30BAHUEM TEPEKPECTHBIX CCHIIOK. BTOPBIM crienHaabHBIM OpTra-
HOM YIIPaBJICHHS SBISETCS KOHTPOJUIEP, CIIOCOOHBIN MPOU3BOIUTEH BBIYUCICHUS IO
3aJJaHHBIM 3aBHCHMOCTSIM C YYETOM MEPEKPECTHBIX CCHUIOK, HAKOTUICHHOTO 3HAYCHUS
MIEPEMEHHOM, MOJICILHOTO BPEMEHH | IIara MOJICITUPOBAHUS.
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Tak kak moacucTeMa UIMUTALIMOHHOTO MOJIEJIMPOBAaHUS «Stammy co3/laHa Ha 0aze
MHOTOMEPHOM 3JIEKTPOHHOU Tabnubl, mogoOHoi Microsoft Excel, To 3Tu aBa Tumna
KOHTpPOJUIEpa peaJu30BaHbl B BUJE SUEEK JUCTA TAOIMIBI C OCOOBIMH CBOMCTBAMHM.
Kpome Toro, ang opraHuzalii MaTeMaTHUYECKHX M JIOTMUECKHX 3aBHUCHUMOCTEH HcC-
MOJIb3YETCsI BCTPOEHHBIN B cCUCTEMY (POPMYIIBHBIN MTpoLieccop (PUCYHOK 4).
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Pucynok 4 — Tabnuunan umumayun «Stammy

JlanpHEHIIIUM pa3BUTHEM JIAaHHOTO TOJAXO0Ja CTajlo BHEAPEHHE KOMIIOHEHTA, pea-
JU3YIOLIET0 BU3yaJIbHOE OTOOpaK€HUE MEPEMEHHBIX MapaMeTpPOB B COOTBETCTBHUH C
MOJICTbHBIM BPEMEHEM.

Haumnas c¢ Bepcum 4 mnporpamMma craja MOAJAEPKUBATH KOMIIOHEHTHO-
CTPYKTYPHYIO OpPTaHM3AIMI0 UMUTALMOHHOTO MOJIEIMPOBAHMS C MOMOIIbI0 HAOOpOB
TUNIOBBIX 00BEKTOB. [Ipu 3TOM CTajg0 BO3MOXKHBIM OTOOPAKEHHE IBIKYIIUXCA 00B-
€KTOB-ar€HTOB AHAJIOTUYHO TOIMYJISIPHBIM COBPEMEHHBIM CHUCTEMaM MMHUTAIMOHHOTO
MOJIETUPOBAHMSI.

Kpome TOro, mocnenHssi Bepcus CUCTEMbI MOJy4Hia BO3MOXHOCTh pPa3pabOTKU
UML-Mmoneneii (pucyHok 5).
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Pucynok 5 — UML-cxema «Stammy
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Heo0xonuMo OTMETHUTbH, YTO BU3yaJbHbIE KOMIIOHEHTHI MOJENEH HE OrpaHUYEHBI
HAa0OpOM TreHEPUPYEMBIM MPUIIOKEHUEM, MOJIb30BaTENIb MOXKET CaM CO3/1aBaTh HEOO-
XOAUMBbIe rpaduyeckue 0ObEKThl COXPAHATh U 3arpy’KaTh UX C HOCUTENEH.

JanbHeiee pa3BuTHe

B Hacrosiniee Bpemsi cuctema mojyduia OJIOK HOBBIX (DYHKIMI, CBSI3aHHBIX CO
CIJIKUBAaHUEM YHUCIIOBBIX JAaHHBIX, 3Ta pad0Ta BBINOJHAETCA B COOTBETCTBHUHU C 3a/a-
4yeil mpenBapuTeNbHOU 00pabOTKU «3aUTyMJICHHBIX JaHHBIX», TP 3TOM pEaM30BaH
P METOJIOB, HAUMHAS OT MPOCTOM CIUIAMH-UHTEPIIOSIMN U 3aKaHUYNBAsL Pa3INYHBI-
MU METOJIaMH aHaJIM3a BPEMEHHBIX psijioB [1, 7, 8].

ABTOp cO3[1aJl CaliT, Ha KOTOPOM PACIOJIOKEHA cama IporpaMMa €€ ONMCAaHHUE U
¢aiinsl mpumepos [9, 10].

3akioueHue

Takum 00pa3om, UCHOIB30BAHUE PACCMATPUBAEMOIO MPUIIOKEHUS TTO3BOJIUT 3a-
MEHHUTh HECKOJBKO IMAKETOB MPOTpPaMM, KAaK MPaBUJIO, JOCTATOYHO TSKEIOBECHBIX.
Kpome Toro, npuMeHeHrne OTEYECTBEHHOM, CBOOOIHO pacmpocTpaHseMol pa3paboT-
KH, B YCJIOBUAX CAHKIUN SKOHOMUYECKH U MOJUTUYECKH ONPABAAHO.
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