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B cmamve paccmompeHbl 31eMeHMbl 06pa308amMesIbHO20 KOMNJAEKCA, NOCMPOEHHO20 C
npumMeHeHueMm mexHo02ull pasdeasemvix eduHuy koHmeuma (TPEK), payuoHa/ibHo-
amnupuveckux komnaekcos (P3KC), mexHosozuu npozpamm edUHUYHbLIX IKCNEPUMEHMOB
(TIIE3), komnblomepHbix cpedcmas obyuerus (KCO), obpaszyrowux cucmemy 6a3 0aHHbIX U
s3HaHuil (B4 u B3) ¢ o6pamHoll cesi3u 01 nepmaHeHmMHOU udeHmugukayuu o6y4aemozo u
y4e6HO020 KOHMeHmda.
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ABSTRACT

In the article application software based on rational and empirical approach, technology unit
experiments and e-learning software specification is discussed. Such kind of software supports
interactivity and dual-identification in educational systems due to systematic approach offered
by authors.
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®opMUpoOBaHHEe UHTEPAKTUBHOIO 00PA30BaTEJbHOIO0 KOMILJIEKCA — TPYJOeMKasi U TEXHUYECKH
CJI0KHas 33/ja4a. B paMkax co3ziaHus Takoro KOMILJIEKca /sl peajiM3aluy o0y4yeHUs M0 AUCLUILJIMHAM
«061mas Teopus cuctem», «Teopus NpUHATHUS pellleHUI», «KOMIIbIOTepHbIe CUCTEMBI 06yUeHUsI» Oblia
CO3/laHa 3KCIepUMMEHTaJbHAasA TeXHOJIOTMYecKasd cpeja C NpPUMEHeHHEM pAAa CpefCcTB YacTUYHO
peaM3yoniux UAeaJbHY0 MO/e/ib 06pa30BaTeJbHOr0 KOMILJIEKCA, OCHOBaHHOTO Ha nmpuMeHeHuu KCO, ¢
MO/JIePXKKOM HHTEPAKTUBHOCTU U UJeHTUOUKALIMU 00yIaeMbIX.

B jaHHOM cTaTbe MO 0603HAaYeHHbIM K MNPUMEHEHHI0O B 00pa30BaTeJbHOM KOMILJIEKCe
TEXHOJIOTHSAM, IpPUBEJEHHBbIM Ha puc. 1 [6], 6yAyT paccCMOTpPeHbl HCNOJIb3yHOIHe WX KOHKpPETHbIE
3JIeMeHTHI Kypca, pea/iM30BaHHble Ha PaKTHUKe.

B xojie ucciaenoBaHusl onpejesieH NOPsSJIOK yyeTa M COCTaB PETPOCHEKTHUBHBIX (alpUOPHBIX),

* Tpyasb! XI MexxaAyHapoAHOM Hay4YHO-NIPaKTHYeCKOW KOHepeHnun «CoBpeMeHHbIe
nHopManuoHHble TexHoa0oruu U UT-o6pasosanne» (SITITO’2016), Mocksa, Poccus,
25-26 HosAGp4, 2016
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TEKyIIMX (aoCTEPUOPHBIX) M IKCIEPTHBIX JAaHHBIX, MOJJIEKALIMX PETUCTPALMH IMPU MPOXOXKJEHUH
00y4yeHUs ¥ 00paboOTKe JaHHBIX HAOJII0JleHUH. B paMKax mpoBe/ieHus 3aHATUH N0 JUCHUIINHAM «O01as
Teopusi cUcTeM», «Teopusi MPUHATHUS PeIleHUH» OCYIIEeCTBJIsJICS C60pP COOTBETCTBYIONIUX JAAHHBIX IO
pPa3JIMYHBIM JIAOOPATOPHBIM paboTaM. B mepeyeHb JAaHHBIX OBbLIM BKJIIOYEHBI CJAEAYIOU[AE MO3UIUU:
JlaHHble 3a4YEeTHBIX KHWKEK, JJaHHble O MOCel[eHUU 3aHATHH, JaHHbIE O BbINOJHEHUHW KOHTPOJIbHBIX
3a/IaHUH, KBaJIMMETPHUYeCKH e JaHHbIe 00y4YaeMbIX 110 33/JaHHBIM U 3JIEMEHTAPHBIM BUIAM JAeATEJbHOCTH,
o611e BpeMeHHbIe 3aTPaThl Ha BBINIOJIHEHHE JJa00PaTOPHBIX pa6oT [3].
: . Es

By

s P3KC « TME3 (LMS,
* TPEK [EMIOP, nporpaMmmMMpoBaHHOe
SCORM) ofyueHue)

* TNOAO (noppepxka
amoguanora)

YuebHbir
HOHTEHT

Mpepcrasnernme
HOHTEHTa

Cbop
Ob6pabotka

SHAHWHA BAaHHBIX

* Bl 1 B3 o xope
Nnao (wa base LMS
cTpoATcA LRS)

* MexaHusm
NPUHATHA pELUEHMEA

* MO no cBopy 1
oBpaboTtie AaHHBIX
(npoTtokone: TME3,
crat. obpaborka
RStudio..., Tin Can API) )

Puc. 1. Cucmema 6a308b1x mexHo102ull 06pa308ameibH020 KOMNaeKkca ¢ npumeHeHuem UT

1 paboThI C UCXOAHBIMHM JAHHBIMU 3a4e€THBIX KHUKEK, MOCeleHUs 3aHATUA U KOHTPOJIbHBIX
3a/laHUH OBLIO CO3/IaHO NMPOrpaMMHOe CpelcTBO «PeHTHHr» c ucrnosib3oBaHueM MS Excel Ha ocHoBe
MaCOYHbIX TEXHOJIOTUH [2], 4TO MO3BOJISIET CTYAEHTAM He ITPOCTO YBUAETh Pe3yJ/IbTaThl BIYHUCIEHUH, HO U
MPOCJEIUTh aJTOPUTM BbINIOJTHEHHUS] BbIYUCIEHUH, A TaKXKe OILeHUTh AUHAMUKY WU3MEHEHHS OCHOBHBIX
MoKasaTeJiell cCBoel JiessTeTbHOCTU. [JaHHOe CpeACTBO ObLIO CO3JJaHO B paMKax 3aja4H IO BBIYUCJIEHHIO
OCHOBHBIX [T0Ka3aTeJiel Mpoduisg 06y4aeMoro: CpeHUE OLIeHKH - 0011ast ¥ 110 BUAAM AUCIUILINH, 6a30Bast
orjenka W6 [4], koadpuiireHThI OBEPHS 110 MOCEIEHHIO ¥ BhITTOJIHEHUIO 3aAaHui (Kan u Kn3), Takxe mo
WTOTaM JJis TPyNIbl 06y4aeMbIX peajM30BaH pacyeT Mo 3azadye «PeWTUHr» (OTHOCUTENbHBIH Ro u
abcosoTHbIN Ra) [4]. B Tabuinne Ne 1 mpuBe/ieH JIUCT ¢ pe3y/ibTaTaMU BbIYMCJIEHUH Ha IpUMepe O HOH U3
3KCIepUMEeHTabHBIX TPy 00y4yaeMbIX.

Ta6a. 1. MemadaHHble 06y4aembix No pe3y1bmamam
pacuemos & npozpamme «Peiimura»

Ne | ®UO | Ycp(m) | Kan Wwo Ra Ycp Ycp Ycp Kas Ro \% \%
(EHD) | (ona) | (CcM) qT. nucbMa

1| A* 4. 4,36 0,77 | 3,77 39 3,88 4,53 4,63 | 0,95 10 4,9 1,7

2 | A*4. 4,44 092 | 431 34 4 4,53 4,58 | 0,94 8 13 2

3 | A* L 4,73 092 | 4,52 17 4,13 4,87 5 0,95

4 | B*II 4,61 0,62 3,34 24 4,06 4,87 4,79 1 0,93 6 45

5 | I'*H. 4,25 0,77 | 3,66 45 4,13 4,27 4,25 | 0,94 11 10 2

6 | ™ M. 4,61 092 | 443 24 4,5 4,2 4,92 | 0,94 5 6,1 1,8

7 | E*B. 3,98 0,15 1,49 61 3,69 4,07 4,04 | 0,65 19 31 1,7
27 | d*C. 4,73 0,92 0,95 17 3,13 3,93 3,63 | 0,95 23

B pesysbTaTe BbINOJHEHHS PacyeToB MO 3afade «PedTuHr» dopmupyercss MHPOPMAIMOHHO-
aTTeCcTallMOHHAsl KapTa C IOKa3aTeJsIMU y4eGHOW [leATeJbHOCTH 00y4aeMoro, KOTopas MOXET ObIThb
HCII0JIb30BaHa KaK NPUJIOKEHHE K OTYETY 0 JIabopaTOpHOU paboTe, KypCOBOMY MPOEKTY U T.[.

O6masg moCTaHOBKA y4yebHoOro mporecca Ha ocHoBe TIIED B ompefesiéHHOM cTeneHU
npegomnpenesnderT pdAAabl BpeMEHHBbIX HHTEPBaAJIOB, 4, C/JeJ0BaTe/IbHO, W KPYI' BBITEKAOIWX W3 HHUX
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JIOCTYNIHBIX [IJIsT UCCJeJ0BaHUS KJACCOB 334 HJeHTHPUKALMMU NapaMeTpoB oOy4yaeMbIX WU 3ajad
JIBOMCTBEHHOH KJlacTepH3allMy M pacro3HaBaHUs 00pa3oB. UTeHUe, IepenrcbiBaHUe, HA60p TeKCTa Ha
KJIaBUAaType M KOHCIHEKTHUPOBaHHWE B JAaHHOW CHCTeMe SBJSIOTCS OCHOBHBIMHU 3J€MEHTAapPHBIMU
ornepalUsMU I0O3HABAaTENbHOM JlesaTesbHOCTH 06ydaemoro (I170).

B KauyecTBe cpejCcTBa OpraHU3alM¥ NPOrpaMMHO-YIPABJISEMOr0 MPOILEcca CaMOCTOSITENbHOIO
OCBOEHHUSI aBTOPCKUX HWHPOPMAIMOHHBIX MaTepHaJiOB pPerno3uTOopus (3JIeKTPOHHBIX OHOJMOTEK) B
HacTosiIIee BpeMs HCI0JIb3YeTCs MOHATHE «MoAyib» (M1, M2,...), 1 ero coCTaBJAOIINE, TPe/ICTaBJIEHHbIE
B ¢opMe MpPOCMOTPOBBIX MOC/IeA0BaTeNbHOCTEN KaApoB (cTpaHun), Hanpumep: M1(K1..K13) wu
M2(K1..K11) [1, 7].

Juia kaxzgoro kazapa monyisa no meroguke TIIEJ onpepensitorcs ¢opMbl yuyeGHOro 3aJaHus,
HanpumMmep, U3 cJaeAyoLero psajaa: U3ydyuThb (MpoyuTaTh (gercTBre /l1), BbIAEIUTD K/IOUEBbIE TOHATHS,
3aKoHCIeKTUpoBaTh (mepenucatb) (/J2), HabpaTh TekcT (/]3); COCTaBUTh KOHCIEKT (yKasaHHe K
COCTaBJIEHHIO KOHCNEeKTa Y1): 3aroJloBKM M HyMepalUl NOPLUH COXpPAaHHUTb B KauyeCcTBe 3aroJI0BKOB
3JIEKTPOHHOI'0 KOHCIEKTa M HCII0JIb30BaThb JAaHHble NPU  ONpeZeseHUH CKOPOCTH Habopa TeKCTa;
KOHCIIEKTUPOBAaTh PUCYHKU WU TabJHULbI B 3JIEKTPOHHYIO TeTpaJb B JIMUHYI nanky ctygeHta (JIIIC)
(vkazaHue Y2) u T.4.

JKCIEePUMEHT B JaHHOM CJIy4yae BCer/ia CBsi3aH C U3MepeHUEM BpeMEHH U aHAJIM30M M0J1y4aeMblX
JlaHHBIX B 3aBHCHUMOCTH OT cpefbl U GOpM IMpeJcTaBjeHuss HHPopManud. MOXKHO OTMETHUTh, UTO
npuMeHeHue TexHosoruit TPEK coBmecTtro ¢ TIIED siBasieTcst ocHOBOM co3/jaHus 3pPeKTUBHBIX CPEJCTB
aHa/IM3a U yIpaBJieHUs1 y4eOHOH /1esiTeIbHOCTBIO B CUCTEMAX 3JIEKTPOHHOI0 06yyeHus [5].

CoBmecTHOe mnpuMeHeHune TexHosoruk TPEK u IIE3 B0O3MOXHO OCyleCTBUTb pa3HBIMHU
cpeacTBaMu (C pa3HOHM CTeneHbI0 aBTOMaTH3alMu). B kauecTBe mpocrteiiiieii peanusanuu TPEK+IIED
6bLIM pa3paboTaHbl IPOrpaMMHbIe Cpe/iCTBa AJ1s TpoBeieHus U coopa AaHHbIX [1ED (B cpege Excel, VBA)
10 6a30BBIM BU/JAM JeATEJbHOCTH, C TIOCJAeYI0lel CTaTUCTUYeCKON 06paboTKo. [lepBbIil MHCTPYMEHT
npeJCcTaBJseT CO60M MaKpOC-MpUIoKeHHe «IKCIIEPUMEHT» U JIaeT BO3MOXKHOCTb 33/1aBaTh NMPOrpaMMy
e/JMHUYHOTO 5KCIlepUMeHTa, PUKCUPOBATh U UCCIe[0BAaTh BpeMs Ha ee MPOXOXKJAeHHe M0 NMPOCTEeNIINM
BU/]aM [IesITeJIbHOCTH: YTEHUE, MMCbMO, HA60p TEKCTa Ha KJIaBUAType NepCOHaTbHOI0 KOMIIbIOTEPA, AJIs
oJiHoro o6y4aemoro. [IpuMepbl 5KpaHOB CUCTEMbI H306paXKeHbI Ha PUC.2.
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Puc. 2. KomnblomepHblil KomMnaekc 1a60pamopHo-npakmuyeckux pabom no npozpammam edUHUYHbIX IKCNEpUMEHMOB 8
npuioxceHuU «IKcnepumeHm»

BTopoit nHcTpyMeHT «CHcTeMa oueHKHU AaHHbIX [IE3» Takke paspaboraH B cpese MS Excel u
MO3BOJISIET UCCJIeOBATh pe3y/bTaThl BbloHeHUs [IEJ Ha npeMeT CTaTUCTHYECKON 3HAYUMOCTH KaK I10
OTJle/IbHOMY 4eJIOBEKY, TaK U I10 rpyIiie o6yyaeMbIx. [I[puMep sKpaHOB CUCTEMBI IPUBE/IEH Ha puc. 3.

Psi npoBeieHHBIX 9KCIIEPUMEHTOB 110 OlleHKe KBaJIMMeTPUYEeCKUX MoKa3aTesed 06ydyaeMbIX MO
3jeMeHTapHbIM ByujaM [1/]0 nokasas cyuecTBEHHBIN pa3bpoc UX UTOTOBbIX 3HAYE€HUH, YTO TOBOPUT O
CylLIeCTBEHHOM BJIMSIHUMH 3TUX IIOKa3aTeJ el Ha 0611y1o onjeHKy [1/10. DopMupoBaHME KJ1aCCOB 00y4YaeMblX,
B TOM 4YHCJE MO UX KBaJMMETPUM Ha 3JIeMEHTAapHBbIX BUJAX [JeATEeJbHOCTH BUJIUTCH OYEBHUAHBIM
NpPOAOKEeHUEM JaHHOT 0 UCCIeJOBAHHUS.

B paMkax pa3pabGoTKu 06pa3oBaTeJbHOI0O KOHTEHTAa B COOTBeTCTBUM ¢ moaxozoMm PIKC u c
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npuMeHenueM TIIED u TPEK 6buiM moAroToBJieHbI ciaeAymolnue ydeOHble MaTepuasibl B ¢dopme [EI:
«OCHOBBI CTaTUCTUYECKON 06paboTKU AaHHbIX [1EJ», «MccnenoBanue onepauuil. TpaHcmopTHas 3a/ja4ya
JuHelHoro nporpammupoBanus (T3JI)», «Teopus cucteM. CucTeMHBIH aHaau3», «OCHOBBI CHCTEMBI
BUT'OP», «ba3a y4ye6HbIX MaTepHaJIOB» U JIp.
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Puc. 3. [Ipozpamma cmamucmuueckoti 06pabomku daHHbix «Cucmema oyeHku daHHbix [IEI»

[IpYHIMIBI TPOrPAMMHUPOBAHHOTO 00YYeHHS B YCJIOBUSIX PAa3BUTHS MaCCOBBIX OHJIAWH KYypCOB
(MOOC; Coursera, EdX, Udacity, Khan Academy, u ap.) U CpeACTB CTATUCTUYECKON 06pabOTKH AaHHBIX 110
NPUHIMIY HOBBIX 337a4 GOPMUPYIOT CUCTEMY [AJSI CUCTEMATUYECKOTO HAKOIJIEHUS U HCCAe[,0BaHUS
JaHHbIX [1/10. Tak kKak OCHOBHbBIE IPUHIUIIBI TPeOYIOI e OTC/IeXXKBaHM e BpEMeHH Ha PaboTy € y4eOHbIMU
MoayasamMu 3an0xeHbl B SCORM (Sharable Content Object Reference Model) u ero pasButue «Experience
API» (xAPI) [8, 9], To npu onpeje/ieHHbIX HaBbIKaX BO3MOXXHO HCII0JIb30BaTh COBpPeMEHHbIE CUCTEMBbI
ynpaBieHusi obydenus (Learning management system - LMS), B ToM 4yucie U CBOGOJHO
pacnpoctpassieMmble (Moodle, eFront, Open Elms, ILIAS u ap.).

15 oTpaboTKU MexaHU3Ma c60pa U Ipe/iCTaBJIeHUs JaHHBIX 0 X0/le 00pa30BaTeJbHOTO Mpo1iecca
6bL1 3aperecTpupoBaH AoMeH http://edu.cognitionth.com. B kauecTBe 0cHOBHO# NJIaTPOPMBI - CUCTEMBI
ynpaBJieHUs1 06yyeHHeM 6bL1 BbIopaH Moodle 2.8.2-27 (puc.4).

education yecmi (1) ~ Bl HE BOUITH B CHCTEMY (EXOA)

http:/ledu.cognitionth.com/

AN ®%  [locTynHble Kypchbl AR
8 Havano - Oxiips 2016 »
¥ Kypce Bc LU Cp w1 M ce

© UccnepoBaHue onepaumii

{ype hcenanonanue onepaui

Bul e Bowinn B cucTemy (Exon)

1) e

Puc. 4. Hcnosib308aHue 8 skchepumeHme cucmeMmbl ynpagieHust ooyveHuem Moodle

C Uesbl0 NPOBEPKH aBTOMAaTHM3MPOBAHHOIO MexaHM3Ma c6opa [JaHHBIX O BpeMEHH,
3aTpaydBaeMoro Ha paboOTy C KOHTEHTOM B CHCTEME YIpaBJeHUs OOyuyeHHEeM, C HCI0JIb30BaHHEM
nporpaMMHoro npoaykta eXelLearning 6w coszgaH nakeT SCORM, no matepuanam IIE3 «O6paboTka
JaHHbIX [IEJ». [laHHBIN mHakeT OblLI 3arpy)keH B pa3BepHyTylo cuctemy Moodle (puc.5). [lo xomy
MPOXOXKAEHHUs JJaHHOTro naketa ctygeHTamu B B/l Moodle npeaycMoTpeHO NPOTOKOJIUPOBaHUE BPEMEHU
paboThI ¢ KaXKAbIM MoAyJieM nakeTa. bbut Hanucad 3anpoc k B/l MqSQL dopmupyrouiuit gaia JaHHBIX €
OCHOBHBIMHU JJAaHHBIMU O X0l IPOXO0K/AeHHs 00y4aeMbIMU pa3/IMYHbIX 3JIEMEHTOB (MOAYy/1el) KOHTEHTA.
JanHble popMUpPYIOTCS B GopMaTe rOTOBOM K UX CTATUCTUYECKOMY UCCJIeJOBAHUIO.
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B Ha4ano Kypebl MWPIA Wo Tema 5 PerpeccroHHbii KOPPensLMOHHbIA aHanus
H =@ " -
PQTPECCHOHHI:W! KoppenAUWOHHbIM aHanus
B Hayano
® Mog AoMaLIHARA CTPaHKUA BeeneHue OTHeTHl
P Crpanuupl caiita
¥ Moit npodunb
- - PErpECCHOHHBIN KOPPENALMOHHBIA aHanM3
TekyLni Kypc
v 1o KOMMUeCTBo MONLIToK: HeorpaHuyeHo
P YuacTHuKM BbINONHEHO NMOMLITOK: 1
P 3Haukn Quewka 3a nonsiTky 1: 7
) Obiles MeToq oueHnBaHKA: TyHIuan noneITka
" Ouenka nepenana: 7
P Tpaucnopthan sagava
¥ PerpeccnoHo-KOPPENALMOHHLIA aHanK3 VOanuTs Bce NONbITKA
P Tema3
b Temad Copepxanne
v Tema 5 + OCHOBbI CTATHCTUYECKON 0GPaBOTKA AaHHEIX MED
B PerpeccuOHHbIH KOpPEenNALHOHHBIA | EOM. .
o ] Wccnenosakie onepauui
aHanua s
Pilcha s = Wi M1K1. OGuian nocTasoska sanaqn ana TNP
¥ Tema7 = ] M1K2. 3a1au PErpECCHOHHOID 1 KOPPENALYMOHHOTD aHanMsa
b Temas = WiM1K3. Onpegenenne (MaKTOPHOM W PE3YNBTATMBHOIO NPU3HaKa
b Tema s = [JMoayns 1
P Tema 10 = WiMoayns 2
P Kypchl = []M2K1. OuHamMuKka CpenHux 3Ha4eHWA 2-X NPU3HaKoBOro NPOCTPAHCTBa COCTORHMM

Puc. 5. [Ipumep ucnoav3osarust nakema Scorm 8 Moodle da51 nposedeHus skcnepumeHma no c60py 8pemeHHbIX 3ampam

JJ1s1 CTaTUCTUYECKOrO UCCAe,0BAHUS TOJyYeHHBIX JaHHBIX BO3MOXXHO NpHMMeHeHHe CBOOOJHOM
cpeAbpl pa3pabOTKU MPOrPaMMHOr0 o6ecrneyeHHUs] C OTKPBITBIM MCXOAHBIM KOZOM [JJis1  fI3bIKa
nporpaMmupoBanus R Rstudio puc. 6. B ycioBusIX OorpaHHMYeHHON MaTepHaJbHON MOAJEPIKKU
06pa3oBaTesIbHOr0 Mpoliecca, KPYyr [JOCTYNHBIX TEXHOJOTUH U CPeACTB OO0y4YeHUs] 3HAYUTEbHO
CHWKAeTCs], TOSIBJIsIeTCS Psf, LOBOJIbHO >KECTKUX TpeOOBaHUMN, KOTOpble HEOOXOJAMMO YYUTHIBATH MPHU
BbIGOpE NPOrpaMMHBIX MPOLYKTOB.

File Edit Code View Plots Session Build Debug Tools Heip
L IRARS 21 =11 & Project: (None} ~
Consale io =] | st x Iflags % _iplants x (] rankallR » Jxx Q] archiveR x dat | coded % DT % |indata IR » =0
> indat a<—rea§. x1sx ("Expsﬁzo}a /INITI 5 55 cbsenations of S variables.
ALANDMETA. x15", sheetName="PE")
> SUBNAME COURSED MODULED VOLUME STUDNAME DATESTART DATEFINISH  TIMESTART TIMEFINISH -
|| flag.names.txt » | flags = plants % @] rankallR Jxx @] archiveR » | dat % _| coded |or _lindata = JIR 1
row.names SUBNAME COURSEID MODULEID VOLUME STUDNAME DATESTART DATEFINISH TIMESTART TIMEFINISH
1 |2 o 3 S 23 3 2014.95-15  2014-85.15  1899-12-30 18:0:00  1899-12-3¢ 18:05:20
2 22 "o 3 2 2 3 2014-85-15  2014-85-15  1899-12-30 18:07:00  1899-12-38 18:12:17
3 =3 #o 2 3 20 3 2014.95-15  2014-85.15  1899-12-30 18:15:22  1890-12-36 18:21:67
4 24 Console = | anRrx x ] archive.R Jdat | coded o1 _indata IR
5 5 > oT[,1ist(mean-mean(as. numeric(difftime(strptime(paste(TIMEFIN
ISH) , "Sv-%m-%d %H1MM:%s™),
6 26 2 strptime(past rownames SUBNAME COURSED MODULEID MODULENAME VOLUME STUDNAME
== e(TIMESTART) , "%Y-%m-%d %H:%M:%5") ,units="5ec")))), by=MODULENAM 1|2 w 3 Y METHODFOGEL 23 3
L L 2 2 "o 3 2 METHODFOGEL 21 3
8 38 MODULENAME mean
1: METHODFOGEL 322.14286 3 =z o 3 3 HETHODFOSEL 20 3
9 39 2:  NWCorner 98.77778 PR wo H P METHODFOSEL 18 3
P 3: MINCOST 119.55556 oz = 3 3 P I A
. 6 2 w0 3 3 METHODFOSEL 12 3
Environment  History 11 " 7 |27 o 3 7 METHODFOGEL 14 3
2 @ | (#mponpy12 42 8 3: " 3 s nicorner 5 3
%) Global Environment| 13 43 s 3 Liad 3 s Ncorner L] 3
ata ol 1w s w0 s 10 ncorner 7 3
un a o 3 1n nicorner f; 3
QIR 25 olys a5 a2 w HiC L
O indata 55 ol 12 3 12 NeCorner 3
= 16 46 13 4 "o 3 13 Mcorner 03 3
17 a7 4 & wo 3 s »icorner s 3
e
15 45 ] 3 15 NeCarner € 3
18 48
16 4 w0 3 16 ncorner 6 3
17 47 "o 3 a7 MINCOST & 3
18 38 L 3 18 MINCOST € 3
19 a9 w0 3 13 MmCOST 7 3
< 1ii
Files Piots Packages Heln Viewer
Puc. 6. [Ipumep ob6pabomku dauHbix [1EI 6 R-Studio
[IporpaMMupoBaHHOe o00ydeHHe B 4YacTh camocrosTespHON [I/I0 MoxeT KacaTbcA
peryiaMeHTUPOBAaHHUA W CHCTEeMATU3allMKU HCII0JIb3OBAaHHUA [JOMOJIHUTE/JIbHBIX TEXHHYEeCKHX CpPencCTB,

MOMOTaIUX MOBBICUTh CTeNeHb YCBOEHHUs MaTepuasa. HampuMep, mprMeHeHHeE [JONOJHUTETbHOIO
MOHUTOpPA HCHOJIb3yeTCsl B OOy4YeHHU C TEXHOJIOTHMEH IOJHUIKPAaHHON [iesTeJbHOCTH 06y4yaeMoro
(TII0Z10), Tak TIIO/0 6bl1a NpUMeHeHA NPU 06YYEHUH PeLIeHUI0 TPAaHCIOPTHOM 33/a4H 0 AUCLUIIINHE
«HccnenoBaHue onepaluii» - 3aieiicTBoBaoCch pa3paboraHHoe ¢ ydyetroM TPIK u nmoaxoga PIKC Be6-
npusioxeHue. [IpuMep nHTepdelica npuioXKeHUs1 IpUBeJEH Ha puc. 7.
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Puc. 7. Be6-npusoscerue «Modeau u memodsl peweHust 3aday AUHeUH020 NPO2PAMMUPOBAHUS»

[Ipu pemeHuu 3aa4 c60pa ¥ aHaIM3a CTATUCTUYECKUX JAaHHBIX 0 X0/ie poliecca 06y4yeHUs ObLI
paspaboTaH NporpaMMHBINA NPOAYKT «UMHUTAaTOp HA OCHOBE MPUHIMIIA HAJIOXKEHHUS CO C/IBUTOM CHUCTEMBI
Macok [lackansi» C BO3MOXHOCTSIMM TeHepalMd CTAaTUCTUYECKUX [JaHHbIX W MNOAJEPKKOH UX
nocJseayollero aHaausa (puc. 8) .
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1 1
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NAPAMETPbl UMUTATOPA

Pe3yneTar WMUTaUMK Ha Aocke MaABTONS
550 25 3KCNEPUMEHTOB Ha BX04, 9 MapameTpb! LKans! Ans ykeen FCY

5w NANA30H 3HAYSHUI 10|
S a0 Kon-Bo reHepypyeMbix Yncen 384
2w Touka pasfeneHus LKarns! 4
20 Kon-8o paseeTBneHnA AR 0gHOTO wapa 6]
3 =
= 30 Korn-Bo BpockoB/KON-BO NyTer 64
§ % Kon-go akcnepumeHToB 25
S0 Touku BXoaa QI
£ Crapt 9|
H
£
25

o

0123456 78 9WURBLSEYBEDARD
Homepa Adeex AocKkH ransrona

Pe3ybTaT UMHTAUUM Ha AOCKE FanbTONa 5 15
550 IRCOEPUMEHTOR Ha BXON MapameTpsl WKansl Ana uncen FCY
250 [luanasoH sHaueHui 10|
3 as0 Kon-Bo renepupyemsix yucen 384
E a0 [ Touka LuKanbs! 4
é;w Kon-s0 pasBeTBNEHM ANA 0[IHOTO Lapa 6
5 30 Kon-sBo nytei 64
§ 0 Kon-8o skcnepumerTos 5|
& 20 Toukw Bxofa 8|
g0 CrapT 15
i
£

s
00123 4 56 7 8 9101 121316151617 161920 21 22 23
Homepa nueer goc fansrana

- PesynLrar UMUTaUMK Ha AOCKe MaNbTOHA v 15 SKCnEpMMEHTOB Ha BXOA 15 T e
Z50 408 InanasoH sHa4eHui 10|
3 a0 Kon-8o reHepupyemsix uicen 384
E 00 300 ! Touka pasaeneHa Wkans! 4
1B Kon-Bo passeTBNeHW! ANA 04HOTO Wapa 8
; 300 = Kon-so nyren 64
-},5., Kon-Bo 3KENepUMEHTOB 15|
8 20 [ Touku Bxofa [
) s CTapT 15
% ™ 108

6 5

012 3 4 56 7 8 9101 121318151617 1819 202 2 13
Homepa aveex Aocku FansTona

Puc. 7. [lemoHcmpayusi pa6omsl uMumamopa: noca1e008amesHoe CyMMUpO8aHue pe3yabmamos u3 25 skcnepumeHmos
(Ha 8x00 9) c eblbopkoll U3 5 skchepumenmos (Ha 6xo0 15) u 15 skcnepumenmamu (Ha exod 15)

B oCHOBy pa3paboOTKM HUMHUTATOpA AJSA HCCIAEJOBAHUS U aHAJNM3a CTATUCTHYECKUX JAaHHBIX
HCIBbITAHUM ObLIA 3aJI0)KeHA M3BeCTHAas UMHUTALlMOHHAs MOJiesib - JocKa [asbToHa. Pacumpssa mozesnb
MPOCTPAHCTBA AOCKU [a/IbTOHA W, WUCMOJIb3ysd NMPUHIMIBI HAJOXKEHHUS M CABWAra Macku [lackass, Mbl
MOJIYYUJIU HHCTPYMEHT [AJI UMUTAIMA OWHOMHUAJIBHBIX 3aKOHOB paclpefiejieHUss B  YCJOBUSAX
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KOMIIbIOTEPU3UPOBAHHBIX JIAGOPAaTOPHBIX MCCJAEJO0BAaHUM C H3BECTHBIMU Ipe/ie/IbHO-B3BeUIEHHbIMU
(HOpMUPOBAaHHBIMH) 3HAYEHUSIMU IIJIOTHOCTEHN paclipe/iesieHusI BEPOSITHOCTH.

Mojiesnb MacOYHOTO MPOCTPAHCTBA HA OCHOBe TpeyroJibHUKa [lackans/mocku TanbToHa,
coszaHHas B cpejie Excel u n3o6paxeHHas Ha puUC.8, XapaKTepHU3yeTcsl My/JIbTUBX0/I0BOCTbI0, IPUHIIUIIOM
JIMHEWHOTO HaJIOXKEHHUS MacoK, omepanuedl cJABUra TOYKH BOpOCa, BO3MOXKHOCTbIO OIpeJeaTh
BEPOSITHOCTH BbIOOPA «IIAPUKOM» NMYTH, 06'bEMOM BBIGOPKHU U Ap. [l1aHUpyeTcs peasin30BaTh BBITPY3KY
JlaHHBIX, TOPOXKJAEeMbIX UMUTATOPOM, B dopMaTe AOCTYNHOM /s MX aHaiu3da B R-studio. Ha 6ase
MMUTATOpPa OYAET CO3/aH KOMILJIEKC JTabopaTopHO-IIpaKkTHYecKuX pa6oT ¢ npuMmeHenueM PIKC, TPEK u
[IEJ pJ1s1 caMOCTOATENbHON paboThI CTYIEHTOB 110 U3yYEeHUI0, UCCAeOBAHUIO U AHAJIN3Y CTATUCTUYECKUX
JlaHHbIX, POPMHUPYEMBIX B X0/l€ BBINIOJIHEHUS IPOrPaMM eIMHUYHbBIX UCIIBITAHUH.
3AKJIIOYEHHUE

Peanuszanus o6pasoBaTesbHOro Komiiekca ¢ npuMeneHreM KCO, KoTopble NMOAAEP>XKUBAIOT €ro
Ha Bcex 3Tamnax GYHKIHMOHUPOBAHUA W NpeAnoJsaralorT 3PpQPeKTHUBHOE HCMO0Jb30BAaHHE COBPEMEHHBIX
BO3MOXKHOCTEH COIVIACHO NMPUHIMIY HOBBIX 33Jlay, pacCMaTpUBAeTCsl KaK MHOIOCTyIeH4yaTas 3a/aua,
Tpebylolasi COOTBETCTBYIOIEN MeTO/[0IOrMYeCKON U TEXHOJIOTUYeCKON MPOPaboTKH.

KoMIsiekc MeTOJ0/I0TMM M TEXHOJIOTMM NOAJEepKKH HHTEPAKTUBHOCTH U UJEHTHUPUKALUHU B
obydenun c¢ HWT, o6o3HayeHHBIX B [6], 3ak/ajplBaeT TpeGOBaHUA K CpeACcTBaM HMX NPOrpaMMHOU
peasin3alyi.

B xoje ucciejoBaHUsI C YYETOM OCOOGEHHOCTEM MOAJEPKKU paboT MO MOCTPOEHHIO CHUCTEM
obydyeHuss ¢ wucnosb3oBaHueM HWT Ha oOCHOBe NPUHLUMIIOB CHUCTEMOJIOTMM ObLIM pa3paboTaHbI
NporpaMMHble KOMIIJIEKCh], (OPMUPYIOIINE COOTBETCTBYIOUIYI0 cpeny. McmoJsib3yeMble pelieHUs
MOAXOAAT AJIs1 Pa3INYHbIX GOpM 06yUeHUs], 3aKJIa/IbIBalOT BO3MOXKHOCTH HAKOIJIEHUs], CTaTUCTUYECKOU
o6paboTku JaHHbIx [1/10, co3maHusa 6a3 3HAHUM A TOCHaeAyloled HUAEeHTHPUKAIMK 00y4aeMbIX,
MHTEPAaKTHUBHOrO CONMPOBOXK/EHUS Tpoliecca 06y4YeHHs], YTO COOTBETCTBYET COBPEMEHHBIM TeH/EHLUSAM
pPa3BUTHUS CUCTEM 00YUYEHHUSI.
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