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AnHomauusi. BeedeHue. IIpodpecCHOHAALHOE Pa3BUTUE CTYAEHTOB Tpebyer
3¢ PEKTUBHOIO B3aMMOAEHCTBHS OOYYaIOIIMXCS C IIPEIlofaBaTeAdIMU, HAYIHBIMU
paboTHHKaMH W aIMHUHHCTPAIIUEH By3a, a TAKKe C APYTHMH OOYyJalOIMMUCS, IIPe-
CTaBUTEAIMH ITPO(PECCHOHAABHOI'O COOOIIIECTBA B areHTaMHU PhIHKA TpyZaa. Pe3yAb-
TATUBHOCTb TAKHUX KOMMYHHKAIUH 00ycAOBA€HA MX MH(OPMAIIMOHHBIM obecriede-
HUEM, OIIEPATHBHO MIPENOCTABASIONINM [JOCTOBEPHBIE CBEIEHUS BCEM CyOBEKTaM
06pa3oBaTEABHOrO IIPOIIECcCca.

Ilens M3A0KEHHOTO B CTaTbe€ MCCA€NOBaHHUSA — H3y4eHHE IIOTEHIHasa MeTO-
OB MAaLTMHHOTO OOy4UeHHs AT AeHCTBEHHOTO YIIPAaBACHHUS 00pa30BaTEALHBIM IIPO-
IIECCOM Ha MIPHMEpPe Peasu3alliy KOMIIOHEHTa HH(MOPMAIIMOHHOIO O0eCHedeHMs,
IpegHa3HA4YEeHHOIO [AS [AWArHOCTHKH M IIPOTHO3MPOBAHUS IIPOECCHOHAABHOIO
Pa3BHUTHS 00yYAIOMIMXCH ITIOCPEACTBOM aBTOMATHYECKOTO aHAAN3a UX TEKCTOB.

Memooosnozust u memoost. TeopeTHdecKo 6a30i HCCAEIOBAHUS ITOCAYKHAO
MOJEAMPOBaHUE IIPO(ECCHOHAAU3AIIMH CTYAEHTOB C IIOMOIIBI0 KOMIIBIOTEPHOIO
aHaan3a HWHQOPMATHBHOCTH H NPO(ECCHOHAABHON aKTyaAbHOCTH TEKCTOB KX
IIMCBMEHHBIX paboT. [Asg onpeneAeHHs CIEIUPUKYU IPOPeCCHOHAABHOTO PA3BUTHS
Pa3HBIX TPYIHII OYAYIIMX CHEIIMAANCTOB ObIA 33/1efiCTBOBAH METOJ KAACTEpPHU3aIlUuU
k-cpenuux. IIpy IIOCTPOEHHUH MOIEAN KAACCH(PHUKAIIMN OOYUAOIIHNXCS IIPHUMEHSIACS
CTaTUCTHUYECKHUH MeTo/ pacro3HaBaHud baiieca.

Pesynemamet u HayuHast Hoeu3Ha. C TeM YTOOBI OLIEHUTH OOIIME M CIIeIH-
aABHBIF CAOBapHBIN 3amac ydJaluxcs, Oblaa BBIIOAHEHA IIporpaMMHas o6paboTka
TEKCTOB, HAITMCAHHBIX Ha pasHBIX 3Tarnax o0pa3oBaTeABHOrO IIpolecca B By3e.
BbIIBAEHBI 32aKOHOMEPHOCTH U OCOOEHHOCTH yCBOEHHS CTYACHTAMH OOIIeHAYJIHOMH
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U IpoheCCHOHAABHON TEPMHHOAOTHH. Mcxonsa m3 3TOro cpopMHpPOBAHBI I'PYIIIIbI
ydammxcs, KaXKI0H U3 KOTOPBIX CBOMCTBEHHBI OIIPEAEA€HHBIE TPEHIbI 00pa3oBa-
TEABHOTO IOBefleHHs. [IpoAeMOHCTPUPOBAHO, KaK Takad AuddepeHIuaIus, 0CHO-
BaHHAg Ha KOMIIAEKCE IIPeIBAPUTEABHO OTOOPAHHBIX AMHAMHYECKHUX II0Ka3aTeAei,
XapaKTEePHU3YIOINX U3MEHEHHS IIPO(PEeCCHOHAABHOIO A€KCHKOHA, PAaCIIHpPSET BO3-
MOKHOCTH AUArHOCTUKHU U IIPOTHO3HUPOBAHUSA IIPOPECCHOHAABHOIO POCTa y4YalllUX-
cga. OroBapuBaercs, 4To 3PPEKTUBHOCTH MTOAOOHBIX HHTEAAEKTYaABHBIX CHCTEM
oIpe/ieAseTCs He TOABKO IIOCTOSIHHBIM IIOIIOAHEHHEM 0a3bl JJaHHBIX, OT obbeMa Ko-
TOPBIX 3aBHCHT TOYHOCTH MOJEAW KAACCH(PHUKAIIMK OOyYaIOIIHUXCS M, COOTBETCT-
BEHHO, IIPOTHO3a HUX IpodeccroHaanszanyu. He MeHee BasKHYIO POAb UTPAET CO-
BEpIIIEHCTBOBaHHE 0a3bl 3HAHWH, coAepzKallell KPUTEPHUH IIPOdECCHOHAABHOTO
pasBUTHS, U cOOAIOJEHHEe TPeOOBaHUS aKTyaABHOCTH 0a30BBIX CAOBaped, IIOX-
JEepKKa KOTOPOHM MOIKET H JOAXKHA OCYIIECTBAATHCH C yYaCTHEM IIPEACTaBUTEAEH
IpoheCCHOHAABHOTO COODIIECTBA.

ITIpaxkmuueckas sHauumocme. Ilpemaaraemoe HMH(MOPMAIIMOHHOE obecIiede-
HHE YIPaBACHHUS IIPOPECCHOHAABHBIM DPAa3BHUTHEM YYAIHUXCS MOXKET HCIIOAB30-
BaThCA KaK JAS IIPUHATHS OIIEPATHBHBIX PEIIeHUH, TaKk U IIPHU pa3paboTke comep-
JKAaHUS U TEXHOAOTHM oOpa3oBaHud. Baaromaps TakoM cCHUCTeME€ CTYAEHTHI MOTYT
OLIEHHUTH PEe3yAbTAThl COOCTBEHHOH IIOATOTOBKH, COIIOCTABASSl CBOM JOCTHXKEHUS
c 6oaee paHHUMH paboTaMu, paboTaMu OIHOKYPCHUKOB, IIEA€BBIMH II0KA3aTEAIMU
yrorpebaeHHs oOIleHAYyIHON U IIpodecCHOHaABHOH TepMUHOAOrMH. [IpenomaBate-
ASIM JaHHBIM KOMIIOHEHT HH(OPMAIIMOHHOTO OOECIIeYeHHs IT03BOASET IIPOBOIUTH
MOHUTOPHUHT TEPMHHOAOTHMYECKOH COAEpP:KATEABHOCTH CO3JAHHBIX CTYAEHTaMH
TEKCTOB H AETKO OIIPEIEASITh UX aBTOPCTBO II0 YACTOTHOCTH obIiero caoBaps oby-
YaIIerocd U XapakKTepy H3MEHEHHM HCIOAB3YEMOM A€KCHKH. lIpencraBUTeAn
PBIHKA TPyZa Hapsay C AOCTYIIOM K MH(OPMAIIMHU O TEKYIIeH yCIIeBaeMOCTH CTy-
JEeHTa MOIYT OIPEIEAUTH €ro IEePCIEeKTUBBI KakK Oyayliero paboTHuka. [as pykKo-
BomHUTEeAEH 00Opa30BaTEABHBIX IIPOTPaAMM H aIMHHHCTPAIIUH By3a OTKPBIBAIOTCS
HOBBIE BO3MOXKHOCTH IIOAYyYaTh OOBEKTHBHYIO HH(OPMAIIHIO O COAEPKATEABHOCTH
T€X WAW UHBIX JUCIIHIIAWH, CyAd [0 TOMY KaK HX H3ydUeHHe OTpakaeTcs Ha o0IleM
U IIPOPECCUOHAABHOM YPOBHAX Pa3BUTUA CTYAEHTOB.

Knroueesvle cnoea: npodecCHOHaAbHOE pPa3BUTHE, 00pa30BaTEABHBIH IIPO-
IIeCC, MUATHOCTHKA, IIPOTHO3, HH(MOpPMAIIMOHHOE obecliedeHue, MAaIIHHHOe o0yde-
HHe, aHAAU3 TEKCTOB.
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Abstract. Introduction. Professional development of students requires effec-
tive interaction with teachers, scientists, university administrators, students, rep-
resentatives of professional community and labour market. The effectiveness of
this interaction resulted from its information support, based on reliable informa-
tion, promptly provided to all the members of learning process.

The aim of this paper was to study the machine learning methods potential
for the effective management of learning process by the example of implementing
information support component designed to diagnose and predict the professional
development of students based on automatic text analysis.

Methodology and research methods. The theoretical basis of the research
involved modelling of students’ professional development using the analysis of
textual informative and professional relevance in written works of students. To
identify the characteristics of professional development, a computer cluster analy-
sis of texts was carried out using the K-means method of clustering. The Bayes
method was used to construct a model for classifying students from the stand-
point of identified features.

Results and scientific novelty. A computer analysis of texts relating to different
stages of learning for the evaluation of general and special vocabulary was performed.
Regularities in the dynamics of students’ use of general scientific and professional
terminology were revealed. Accordingly, the groups with certain trends of educational
behaviour of students were formed. It was shown how this differentiation, based on
the complex of previously selected dynamic indicators characterising the changes of
professional vocabulary, expands the possibilities for diagnostics and forecasting of
professional growth of students. The author notes that the efficiency of similar intel-
lectual systems is determined not only by the continued database up-dating, i.e. the
amount of data in turn influence the accuracy of model of students’ classification
and, consequently, the forecast of students’ professional development. Equally impor-
tant is the improvement of knowledge base, which contains the criteria of professional
development and complies with the requirement of basic dictionaries relevance. In
addition, supportive procedures should be carried out with participating of the repre-
sentatives of professional community.

Practical significance. The information support provided for the manage-
ment of professional development of students can be used both for operational
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decision making and developing content and technologies for educational process.
This means students can evaluate the dynamics of own performance in compari-
son with earlier works, classmates’ work, target indicators of the use of general
scientific and professional terminology. This information management component
allows teachers to monitor the content of texts and easily determine the author-
ship of content of learner’s general frequency vocabulary and the dynamics of its
change. The representatives of labour market along with access to information on
the current progress of a student can define his or her prospects as a future
worker. Heads of educational programmes, university administrators receive ob-
jective information about the content of disciplines as their study is reflected in
the students’ professional development.

Keywords: professional development, educational process, diagnostics,
forecasting, information support, machine learning, text analysis.
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BBeaeHHe

CoBpeMeHHOe BEICIIIee 00pa3oBaHMe, NEMOHCTPUPYS TPEHI K paclIupe-
HUIO — YBEAWYEHUIO 0XBaTa CTYAEHTOB C PA3ANYHBIMH CIIOCOOHOCTSIMH, MOTH-
Ballre, IpopeCCHOHAABHBIMHU IIEASMHU, CTAHOBHUTCS BCe Ooaee MHOToobOpas-
HBIM [1]. [IBUKEHHE OT THIIOBBIX Y4eOHBIX ITAQHOB U «yCPEIHEHHOCTH» COHEP-
JKaHUS U TEXHOAOTHH 00pa3oBaHUA K PeaAM3alliy HHIWBHIAYyAaALHBIX 00paso-
BaTeABHBIX TpaekTopuil (MOT) mpemmosaraeT CBOOOOHBIN BBIOOp OOy9aroITu-
MHCS HE TOABKO MIHCIIMIIAWH, HO ¥ CIIOCODOB HMX H3yYEHUS — TPALUIIMOHHBIX,
OHAAQMH, CMEIIaHHbBIX, (DOPMAaABHBIX U He(DOPMAABHBIX.

H3BecTHAss OOAT CaMOCTOSITEABHOCTH OOyYalOIIMXCS B IIAQHHPOBAHHUH
0o0ydueHHts BA€YET AOIIOAHUTEABHYIO OTBETCTBEHHOCTH BCEX CYOBEKTOB 00pa3zo-
BaTEABHOIO IIpOIlecca 3a KadeCTBO €ro Pe3yAbTaToB, ITPOgeCcCHOHAABHOE pPas-
BUTHE U caMOOIIpeleA€HHEe CTYAEHTOB. BoO3HMKaeT eCTeCTBEHHBIH BOIIPOC
0 TOM, IIPH KaKHX YCAOBHAX 00pa30oBaHUE, IIOAyYAEMOE B COOTBETCTBHH C H3-
6panHoit UOT, obecmednT CTaHOBAEHHE BBIIYCKHUKA By3a KaK NpodeCcCHOHa-
Aa. 3aKOHOMEpPHBIH OTBET — IIOMHUMO y4eOHO-MEeTOAHYEeCKHX W MaTepHaAbHO-
TEXHHUYECKHX PECYPCOB CTYAEHTY HeoOXoauMa IoepKKa Ha YPoBHe IIpodec-
CHOHAABHO PaCIINPEHHON 00pa30oBaTEeABLHOM Cpeabl: B3aUMOAEHCTBHE C IIPEIo-
JaBaTeAdMU, HAYYHBIMU pabOTHHKaAMH W agMUHHCTpalUed By3a, C APYTHUMH
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00yJaILIUMHCS, a TaK¥Ke C IIPOPeCCHOHAABHBIM COOOIIECTBOM H ITPEACTABH-
TEAAMH pPBIHKA TpyAa. [Ipu 3TOM YCHEIIHOCTH U CTEIEHL PE3YABTATHBHOCTU
TaKOr0 B3aHUMOAEHCTBUSA 00YCAOBAHMBAIOTCH €ro MH(POPMAIIMOHHBEIM obecrede-
HUEM, T. €. IOAYYEHHEM IIOAHOM, MOCTOBEPHOM MU aKTyaAbHOH HMH(pOpMAIIHH,
OOCTYITHOM BCEM CyOBEKTaM 00pa30BaTEABHOTO IIpoIecca A oOpaTHOM CBA3H,
aIeKBaTHOM KOHKPETHOU cutyanuu [2].

OcHoBHas 3amada 3(pPEeKTHUBHON MHOANEPIKKH YIPABACHUS AUHAMHYE-
CKHUMH IIPOIIeCCaMU B PA3AMYHBIX CHCTeMax (B TOM 4YHCA€ B 06pa3oBaHNH) 3a-
KAIOYaeTCsl B O0OECIIEYEeHHH OIEPaTUBHOIO MOAYYeHUS HHGPOPMAIIUM, HeoOXOo-
OUMOM [IAS TIPUHSTHS COOTBETCTBYIOIIMX yIIpaBA€HYeCKHUX peleHuid [3]. Ha
OCHOBE MaHHBIX, OTPAXKAIOIINX KaK ITOTOKU HH(poOpMAaIuu o cyobekTax obpa-
30BaTEABHOI'0 IIPOIlECCa U IIEAEBBIX ITO0KA3aTeAdX HMPOogheCCHOHAABHOTO Pa3BHU-
THS, TAK U pa3zHooOpasHble MH(MOPMAIMOHHBIE CBSI3H MEXIy OTHMH II0TOKA-
MU, MO2KHO CTPOUTH UHTCAACKTYAABHBIC CUCTEMBI OAL ITIOAACPZKKHU YIIPABACHUA
IpoleccoM NpodPeCCHOHAABRHOTO Pa3BUTHSA. [IpUHIIUITHAABHO Ba’XHBIM B IaH-
HOM CAydae MIpPeACTaBAIeTCd y4eT AUHaMHUYEeCKOTO XapakTepa AaHHBIX. [leii-
CTBUTEABHO, MHOTHE KOMIIETEHIIMH OCBAaHMBAaIOTCH M, COOTBETCTBEHHO, [HATHO-
CTUPYIOTCSI TOABKO B IIPOILIECCE IIPAKTHYECKON paboThl (IPU MOPOXOKAECHUHU
IIPOU3BOACTBEHHON IPAKTHUKH, BBIIOAHEHUN IIPAKTUKOOPHUEHTUPOBAHHBIX
IIPOEKTOB U T. I1.). IIpu 5TOM U caMo cozepkaHHe ITPOPeCCHOHAABHBIX KOMIIe-
TEeHIUH, W KPUTEPHUH, U IeAeBble ITOKa3aTeAr HPoeCCHOHAABHOTO Pa3BUTHS
B Hallle BpeMs O4YeHb AUHAMMYHBI. OTO XapaKTEpPHO HE TOABKO Jad IIpodec-
CHOHAABHOTO 00pa3oBaHUd B 00AACTH MEPENOBBIX (KPUTHYECKUX) TEXHOAOTHH,
HO ¥ OAd TYMaHUTAPHBIX HaIpaBACHUI — IpeXKae BCEro, B KOHTEKCTe IH(po-
BH3AIHH.

BosBparascs K 3azade yrupaBA€HHs, 3aMeTHM, YTO OHA CBOAUTCS K IIMKAH-
YEeCKOMY PEeIIeHHIO CAeIYIOIUX IToA3anad:

1) uHTepIpeTallNN OAHHBIX C IIEABI0O JUATHOCTHUKU COCTOSIHUS KOMIIO-
HEHTOB CHUCTEMBI;

2) IIPOTHO3Y IIOCAEACTBHUM AT BO3MOZKHBIX BAPHAHTOB PAa3BUTHUS 3THUX
COCTOSIHUU;

3) LleAeHATIpaBAEHHOMY PAa3BUTHIO C IIOMOIILIO VIIPABALSIONINX BO3aeii-
CTBUH.

B mportecce 1mpodheCCHOHAABHOTO Pa3BUTHUA II€PEYHCACHHBIE I10/133/1a49H
IPSIMO HMAH OITOCPENOBAHHO PEIIAIOTCS BCEMH CYOBEKTaMH 00pas3oBaTEABLHOTO
mpoliecca. 9To OOGCTOSTEABCTBO, U B IIEPBYIO OYEpPEeb aKTUBHOCTH CaMUX O0y-
YaroIMXCHd B YIIPaBACHUH CBOMM 0Opa3oBaHUeM, TpebyeT pa3BUBATL IIPEACTAB-
AeHHe 00 MH(OPMAIIMOHHOM obecriedeHUH. TaK Ha3bIBaeMbIE «ChIPbIE» MAaHHEIE,
IIOAYYEHHBIE€ B PE3yAbTATEe U3MEPEHHS] TeX UAW HHBIX ITOKa3aTeAel, MOTyT OBbITH
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[OTIOAHEHBI OAarofapsi MCIOAB30BAHHUIO METONOB HCKYCCTBEHHOTO HMHTEAAEKTA.
MeToapl MAIIIMHHOTO OOYYEHUsI ITO3BOASIOT pa3pabaThIBaTh IIEPMAHEHTHO 00Y-
Yarolpecs U YTOYHSIONIMECT MOMEAH HMHTEPIIPETAIINMU (KAACCHU(PUKAITUHM, KAaA-
CTEPU3AIIUH) JaHHBIX PA3ANYHOIO THUIMA, KAK YHUCAOBBIX, TAK U TEKCTOBBIX. B pe-
3yABTATE IIOSIBASIETCS BO3MOXKHOCTH OIPENEASITh XapaKTePHbIE 0COGEHHOCTH 00-
pPas’oBaTEABHOI'O TTIOBEICHUS U YIIPABAATE IIPOECCHOHAABHBIM PA3BUTHEM.

IleAb HACTOSIIIETO UCCAEIOBAHUS 3aKAIOYAETCH B HAAIOCTPAIIMU JAHHOTO
oaxo[a Ha IPUMEPE PeaAusalldd 0CobOro KOMITOHEHTa HH(OPMAIIMOHHOTO
obecriedueHUs AT YIpPaBAECHUS TPO(PECCHOHAABHBIM PA3BUTHUEM OOyYAIOIIMXCS
Ha OCHOBE aBTOMATHUYECKOr0 aHAAM3a TEKCTOB C IIOMOIILIO METOAOB MAIITHH-
HOTrO OOy4eHMsI.

O630p AHTepaTypBHI

OTedyecTBEHHBIE U 3apyOeKHBIE HCCAEIOBATEAH B IIOCA€AHEE BPEMS aK-
LEHTUPYIOT HEOOXOAMMOCTD PACIIMPEHHsS MHCTPYMEHTAPUsa U (OPM COIIPOBO-
KIEHUS 00pa30BaTEABHOTO IIpollecca JAsS obecriedeHus afeKBaTHOM U omepa-
TUBHOHM OIIEHKH yYeOHBIX MOCTUIKEHUI, AMYHOCTHOTO H IPO(PeCCHOHAABLHOTO
Pa3BUTHA KaK CAMHMH OOyYAIOIIIMMUCS, TaK U IIPENogaBaTEAIMU.

OnuH u3 HauboAsee BaXKHBIX ACIIEKTOB MPAKTHYECKOH ITOAAEPIKKU CTY-
IEHTOB B YCAOBHUSX pPeaAM3allM¥ HHAUBUAYAABHBIX 00pPa30BATEABHBIX TpaeK-
Topuit paccmorper . @. 3eepom u E. IO XKypaoBoii, KOTOpble CKOHCTPYUPO-
BaAu MozeAb conpoBoxaeHud MOT u 060cHOBaAH HEOOXOOUMOCTH pa3paboTKH
HaBUTaIlMOHHBIX CPEACTB B COYETAHHM C MHCTPYMEHTAMHU OLIEHKH U CaMoO-
OLIEHKU PE3YyALTATOB 00pa30BaTEABHOH NESITEABHOCTH [4].

M. IO. KataeB, A. M. KopukoB u B. C. MKpTusaH yKa3plBaloT Ha BaX-
HOCTb HEIIPEPBIBHOI'O (KOHEYHO, YCAOBHO — B JOIIOAHEHHE K TPaAUIIMOHHBIM
TEKyIlleMy, [IPOMEXXyTOYHOMY H UTOTOBOMY KOHTpPOAI) cbopa u o6paboTku
uH(popMau 00 y4eOHOH MEeITEABHOCTU U IIPEIAATAIOT KOHIIEIIIHMIO aBToMa-
TU3UPOBAHHON HH(OPMAIIMOHHOY CHCTEMBI OAS HEIPEePHIBHOTO HAKOMIACHHS
U aHaAaW3a BCECTOPOHHHUX MNAHHBIX U UX HUCIIOAB30BAaHUSA IAS II€PCOHAAU3HUPO-
BaHHOM MOAAEPKKU 0OyJIaroImxcs [S].

B paborax R. S. Baker, P. S. Inventado, G. Siemens mnomguepKuBaeTcsd,
uTOo cOOp W aHaAAH3 JAHHBIX BajK€H HE TOABKO [IAS WHTEPIpPETAIlMH pe3yAbTa-
TOB OCBOEHHSI HOBBIX KOMIIETEHIIMH, HO U AAd IOHUMAaHHU4] TOTO, KaK IIPOXOAUT
00pa3oBaTEeAbHEIH IPOIECC, KAKOBA €T0 AUHAMHUKA [IAS T€X UAW HHBIX KaTero-
pui cTtyneHTosB [0, 7].

IIpuBBEIYHBIE (pOpPMaABHBIE TOKA3aTEAH MOTYT OBITH JOIIOAHEHBI U MHBI-
MU naHHbIMHU. Tak, 3. ®. 3eep u A. H. CrenanoBa AeMOHCTPUPYIOT HINPOKUE
BO3MOZXKHOCTH ITOPT(OAHO CTYAEHTA KaK HCTOYHHKA MH(MOPMAIIUU AT MOHH-
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TOPHHTA M aKTUBHU3ALMU IIPOECCHOHAABPHOI'O PAa3BUTHS OAaromapsi COOTHece-
HUIO PE3yABTATOB COOCTBEHHOHN NESTEABHOCTH OOYYAIOIIHUXCS C YCTAHOBAEHHBI-
MU KpUTepuamu [8].

J. Beckmann u P. Weber mokasbIBaioT Ae¥CTBEHHOCTDh IIPUMEHEHUS OH-
AafiH-(opyMa CEeTeBOTO Kypca He TOABKO IAS Pa3BHUTHS KPHUTHYECKOTO MBIIII-
A€HUs, HO U OAd €TO OLIEHKH [9].

U. B. CmupHoB, E. B. CuBak u 4. fI. KospMuHa OpensararoT HCIIOAB30-
BaTh JaHHBIE cOllMasbHOI cetm «BKoHTakTe» masd aHasm3a oOpa3oBaTeABHOTO
opoliecca, IoA4YepKHUBas IIPOAYKTHUBHOCTE HHTETPAILMM 3THX NAHHBIX C HH-
dopmarveir Ha ypoBHe 0O6pa3zoBaTeABHOro yupexkaenusd [10].

B To ke BpeMs ITIOMHMO HM3BACUEHHUS U aHAAM3a WHAWKATOPOB aKTHBHOCTH
CTYIEHTOB HCCAEIOBAaTEeAN BCE OOAbIIlE BHHUMAHHUSA YAEASTIOT aHaAWU3y TEKCTOB,
CO3IaBaeMbIX B paMKaxX 00pa30oBaTEABHOM OEATEABHOCTH, IMyOAMKaruil Ha ydeo-
HBIX ¥ IIPO(heCCHOHAABHBIX (DOPYMax, a TaK¥Ke B I'PYIIIIax COITHAABHBIX CETeH.

B uccaenoBanuax A. A. Crenanenko, K. C. IIluageBa u 3. U. Pe3ano-
Boii, a Takxke I'. B. MoxkaeBoii, A. B. Caoboackoii, A. B. ®@ellleHKO U Op. Tpe-
CTaBA€H KOMIIBIOTEPHBIN aHaAHU3 TEKCTOB, Pa3MEIIEHHBIX yJaIlllUMUCA B CETH
«BKoHTakTe», KOTOPBIH A€ B OCHOBY ITOCTPOEHUS MOJIEAH OAS KAaCCH(HKA-
UK IIPOoPeCCHOHAABHBIX HHTepecoB [11-13]. Ilpu 3ToM, KakK AOKa3bIBAIOT
3. U. PezanoBa, A. C. PomanoB, P. B. MemepsakoB u I'. B. Harrpeerko, Baxk-
HBI CaMH IIPUHIIUIIEI BEIOOPA IIPHU3HAKOB TEKCTA, ITO3BOASIIOIINX KaK BBITIOA-
HATH OOIIyI0 MWArHOCTHKY, TaK W VUHTBIBATH CIIEIIMAAM3aIlHI0 M cBoeobpa-
3ue TekcrToB [14, 15].

[Tybamkanmu S. A. Crossley, D. S. McNamara, K. S. Muldner, S. Ska-
licky u ap. MAAIOCTPHUPYIOT MHOTOTPaHHBIE BO3MOXKHOCTH IIPHMEHEHHUS METO-
J0B HCKyCCTBEHHOI'O HHTEAAEKTA [OAd IOCTPOEHHHA KOTHHUTUBHBIX MOJeAel
U BBISIBAEHHA KPEaTHBHOCTH aBTOPOB TeKCTOB [16-18].

B pa6ote V. Kovanovic ¥ Ap. AT OLIEHKH caMOPeAEKCHH 00ydaroIx-
cd TIpefAaraeTcs MCIIOAB30BaTh CIIElIUAaAbHBIE HHAUKATOPBI, BBIIEACHHBIE
B CO3MAHHBIX UMH TeKcTax [19].

B kauecTBe omHOro M3 Hanboaee BaxKHBIX HallpaBACHUI 3apyOeKHBIX
HCCAEIOBaHUH, pe3yAbTaTbl KOTOPBIX comepkarcsa B paborax K. Kyle, S. Cros-
sley, C. Berger, HEOOXOAMMO OTMETHUTDH aBTOMATHYECKHH aHaAW3 U IIpeaBapH-
TEeABPHOE OLIEHHBAHHE ITHCBMEHHBIX paboT (3cce) mass obecriedeHHsT onepaTHUB-
HOM 00paTHOH CBSA3H U IOAYUEHUS 00BEKTHBHON HH(OPMAIIHN O AOIIYIIEHHbBIX
rpaMMaTHYeCKHX U opdorpadHUyecKUX OIINOKax, HeJodeTaxX B 00IIel opraHu-
3aIIUH TEKCTa M AOTHKE M3A0KEHHsI, HEOOOCHOBaHHBIX yTBepxKAeHuIx (20, 21].

B uccaepoBanuax M. Cantabella, E. D. de la Fuente, R. Martinez-Espana,
L. Y. Li, C. C. Tsai, J. Liu, Z. Yang, X. Wang HeMaaoBaskHasd POAb OTBOIUTCS BbI-
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SABACHHIO OIPENEACHHBIX TEHACHIIMH (11abAOHOB, IATTEPHOB) 00Pa30BATEABHOTO
IIOBE/IEHU, TIOCKOABKY Ha HX OCHOBE MOXKHO IIPOTHO3HPOBATH Pa3BHTHE O0y-
YaIOIIUXCSI U PEaAN30BbIBATH HHTEAAEKTYaABHYIO0 0OpaTHYIO CBA3b [22-24].

TakuM o6pa3oM, aHaAH3 AUTEPATYPbI ITI03BOASIET KOHCTATHPOBATh, YTO, He-
CMOTpSI Ha HAAWMYHE ILIEAOTO KOMIIAEKCA MHCTPYMEHTOB JIAS OLIEHKH KadecTBa 00-
pa3oBaHMs, COBPEMEHHBIE METOABI X TEXHOAOTHH H3BACUECHUA M aHAaAWU3a JAaHHBIX
00 00pa30BaTeABHOM IIPOIIECCE CTHMYAHPYIOT ITOSIBAEHHE HOBBIX ITO/IXO/IOB.

MaTepHuaAbl H METOABI

OOBEKTOM HAIIIETO UCCAEAOBAHHUS SIBASIACH IIPOIIECC IPO(ECCHOHAABHOTO
pa3BuTHa 6aKaAaBpPOB M MaruCTpaHTOB. [IpeaMeT HccAeLOBaHUS — MOIEAHUPO-
BaHHe ITPOoheCCHOHAABHOI'O Pa3BUTHS CTYAEHTOB Ha OCHOBE aHaAM3a HHEOP-
MaTHBHOCTH H IIPOECCHOHAABHOH aKTyaABHOCTH CO3IaHHBIX HMH TEKCTOB
OTYETOB M IIHCBMEHHBIX paboT. B 3T0H cBA3M KpHUTEPHEM, XapaKTePUIYIOIINM
OUHaMUKY Pa3BUTHUS IIPO(EeCCHOHAABHBIX KadecTB, ObIAO BbIOpAHO pacIIupe-
HHE COZEePKaTEABHOCTH TEKCTOB B IIpoliecce ob0ydeHHusd. HAMKATOPOM CAYKH-
A0 M3MEHEHMe KaK OOIIero CAoBapHOro 3araca, TakK M aKTyaAbHOH IIpodec-
CHOHAABHOH M ODOIIeHayYHOH TE€PMHHOAOTHH, HCIIOAB3YEMBIX OOYYaOIIMMHUCH.
ﬂAS{ IIPOBEPKHU T'UIIOTE3BI HCCAEAOBAHUA O PEIYABTATUBHOCTH IIPUMEHEHUA ME-
TONOB MAIIIMHHOIO OOy4YeHHs A MH(OPMAIIMOHHOTO obecredeHHsd IIpodec-
CHOHAABHOTO Pa3BUTHSA CTYAEHTOB IIPHUMEHSANCH KOAMYECTBEHHBbIE M Kade-
CTBEHHBIE METO/BI.

OCHOBHBIM MaTe€pHuasnoOM [OAd aHaAKM3a Ha OCHOBE KOAUMYECTBEHHBIX MeE-
TOMOB IIOCAY?KHA KOPIIyC JOKYMEHTOB, BKAIOYAIOIIHWH TEKCTBHI OTYETOB IIO
IIpaKTHKE (IIPOM3BOACTBEHHOH U IPENIUIIAOMHOM) UM HAyYHO-HCCAEIO0BA-
TeAbCKo# pabore (HUP), KypCOBBIX U BBIIIYCKHBIX KBaAU(PUKAIITMOHHBIX paboT
(BKP), 0630poB auTEpaTyphl U PElEeH3Ui Ha OTAEAbHBIE CTaThU, BBHIITOAHEHHBIX
CTyZeHTaMH 6akasaBpHaTa M MaruCTpaTyphbl II0 HalpaBAeHHIO «MaTeMmaTude-
CKoe obecredeHHE UM aAMHUHHCTPHUPOBaHHE HH(OPMAIIMOHHBIX  CHCTEM»
(MOAUC) HUHCcTHUTyTa MaTEMaTUKU U KOMITBIOTEPHBIX HayK TIOMEHCKOTO rocy-
OapcTBeHHOro yHuBepcutera B 2013-2018 rr.

Mopeas IporHo3a podeCCHOHAABHOTO Pa3BUTHS CTPOHAACH IIyTEM II0CAE-
JOBaTEABHOTO IIPUMEHEHHS METO0B MaTeMaTHIeCKOH CTATHUCTHKH H MAIlITHHOTO
obydenud [25]. B mepByro odepens MPOU3BOAMAUCE IIpeaBapUTeAbHas 06pabdoTka
U CTATHUCTUYECKHUI aHaAU3 TEKCTOB [IAS BBIIEACHHS IIPHU3HAKOB, XapaKTePU3YIO-
IUX OOIIME CAOBapHBIM 3aIlac U UCIIOAB30BaHHE OOIlEeHAy4YHOH M IIpodpeccHo-
HaABHOM TEPMHUHOAOTHH. 3aTe€M Ha OCHOBE YKA3aHHBIX IIPU3HAKOB BBIIIOAHSAACH
KAaCTepH3allys JOKYMEHTOB C IIOMOIIBI0 MeTona K-cpeqHux. B pesyasrare Oblan
BBISIBACHBI I'PYIIIBI 00yJarOMIMXCs, AAS KasKIOH M3 KOTOPBIX XapaKTepHa ocobas
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OUHaMHKa H3MEHEHHN 3HadeHUH MPHU3HAKOB. JTO IIO3BOAHAO BBIIIOAHUTEL pPas-
METKY AaHHBIX (IuddepeHIIpoBaTh 00yJaoMXCs 10 OIIPeAeACHHBIM IPYyIIaM).
B uTore c nomorpio Merona Batieca 6blaa mocTpoeHa MOIEAb KAACCU(PHKAITIN
[AS TIPOTHO3UPOBAHUS IIPOPECCHOHAABHOIO PAa3BUTHS B COOTBETCTBHUU C TpPEHIA-
MM, CBOMCTBEHHBIMH KaxKIOU I'PyIIIIE.

MeToap! MallMHHOTO 00y4YeHMs OBIAN peaAn30BaHbI C IIOMOIIBI0 CBOGOI-
HO pacCIpoCTpaHsIeMOoro IporpaMMHoro obecredeHus MyStem!, Natural Lan-
guage Tool Kit [26] u SciKit Learn?.

C 11eABI0 YTOYHEHUS KOPPEKTHOCTHU PE3yABTATOB IIPHUMEHEHHS yKa3aHHBIX
METOZIOB ¥ OOBEKTUBHOM OIIEHKH IIPOPEeCCHOHAABHOIO Pa3BUTHs OBIAK IIPOBee-
HbI Gecepl ¢ 00yJaIOITMMUCS, IIPENoaBaTeAsIMH, IIPEICTaBUTEAIMH PHIHKA TPY-
[a U IpoaHaAu3HpPOBaHbl BHEIITHHE OT3bIBBI O IIPOXOXKAEHUU IIPOHU3BOICTBEHHOMN
IpakTHUKU U perieH3ud Ha BKP, a Taxcke OTKpbITBIE OAaHHBIE, pa3MeEIlEHHbIE Ha
IIEPCOHAABHBIX CTPaHHIAX O0ydarolmxcd B colasbHON cetn «BKoHTakTe», oT-
3BIBBI C MECTa ITIOCTOSTHHOM paboThl CTYAEHTOB M BBIITyCKHHUKOB.

Pe3yabpTaThl HCCAEIOBAHHS

HccaemoBaHne BKAIOYAAO CAEAYIOIIE OCHOBHBIE 3Tallbl:

1) orGop u npenBapuresbHas 06paboTKa JaHHBIX;

2) BBIIBAEHHE CKPBITBIX 3aKOHOMEPHOCTEH A BBIIEACHHS OCOOEHHO-
creit TpodeCCHOHAABHOIO PA3BUTHSI;

3) mocTpoeHUe IIPOTHO3HON MoAeAr TPoheCCHOHAABHOI'O PA3BUTHSI.

PaccmoTrpuM ux nmompobHee.

Oméop u npedeapumensuas oo6pabomia danHnsix. Ha manHoMm srare
HCCAE€IOBAaHUS HaMM ObIAM OTOOpaHbl M IPHUBENEHBI K TEKCTOBOMY (opMary
Pa3AHYHBIE JOKYMEHTBI, IIOATOTOBACHHBIE OOYYaAIOIIMMUCS U OTPazKaoIKe Pe-
3yABTATHI BBIITOAHEHHS UMH IIPOECCHOHAABHO OPHUEHTHPOBAHHBIX CAMOCTOSI-
TEABHBIX ITPOEKTOB II0 HalpaBAeHHIO IToarotroBKu MOAVIC (taba. 1). ITocaemo-
BaTEABHOCTb IIEPEYHCACHHUA JOKYMEHTOB B TAaOAHIIE COOTBETCTBYET XPOHOAO-
TUH UX IIPEACTaBACHHUS Ha Kadeapy.

JornoaHuTEeABHO ObIA chopMHpPOBaH HabOp MOKYMEHTOB, BKAIOUAIOIIMH
CAEYIOIIHE TEKCThI:

1) moaroToBA€HHBIE HAMM A€KIIUH II0 IIPO(ECCHOHAABHO OPHEHTHPO-
BaHHBIM AUCHUIIAMHAM («JI3BIKH NIPOrpaMMHPOBaHUS», «AATOPHUTMBI U TE€XHO-
AOTHH IIaPAAAEABHOTO IIPOrPaMMHUpPOBaHUsl», «COBpEMEHHbIE TEXHOAOTHHU IIPO-

1 MyStem - Texmosoruu Sumekca [DaekTpoH. pecypc|. Pexum mocryma:
https://tech.yandex.ru/mystem/doc/ (maTa obparmienus 20.08.2018).

2 Documentation SciKit Learn — Machine Learning in Python Available from:
http:/ /scikit-learn.org/stable/documentation.html (zaTa obpamennus 20.08.2018).
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rpaMMHUpOBaHusDy, «OTKPBITBIE TEXHOAOTHH PaspaboTKH IIporpaMMHOro obec-
neyeHus», «Pa3zpaboTka MOOHABHBIX IIPHUAOKEHUH», «METOMOAOTHS HayYHBIX
HUCCAENOBaHUM» U Op.);

2) paboume mporpamMmbl aad OakasaBpHaTa M MArHCTPATyphl IO Ha-
npasaenno MOAVC o gUuCHUIIAMHAM, [IPOU3BOACTBEHHON U IIpeaIUIIAOMHOMN
IIpakKTHKe, KypcoBbIM paboram u BKP, Hay4HO-mccaemoBaTeabCKOH paborTe,
a Tak¥Xe IIPOoTpaMMbl TPEHHUHTOB U OHAAMH-KYPCOB (IOCTYIIHEI Ha caiiTe obpa-
30BaTeAbHBIX IIporpaMM TIOMEHCKOI'0 YHUBEPCHUTETA Op.utmn.ru);

3) HaxoAgUIHecd B OTKPBITOM JOCTYII€ Hay4dHbIE CTaTbH, aHOHCHI HOBBIX
IIpOrpaMMHBIX IIPOAYKTOB M TEXHHUYECKHE PYKOBOACTBaA II0 COBPEMEHHBIM
TEXHOAOTHSAM, aKTYaAbHBIM [AS yKa3aHHBIX HaIpaBA€HUH IIOATOTOBKHU (aAro-
PUTMEBI, 93BIKH U TEXHOAOTUH IIPOTPaMMHUPOBAHUSI, MOOHMABLHBIE H Web-IIpHAO-
JKEHHSI, MAllIMHHOE O0y4YeHre, KOMIbIoTepHas rpaduka, 6a3bl JaHHBIX U T. 1I.).

Tabaura 1
CTpyKTypa OCHOBHOTO KOpIIyca JOKYMEHTOB
Table 1
The structure of the text corpus
Yposews JIOKyMEHTBI
MOJIFOTOBKH Bun (cemectp) Kon Konut-
9ECTBO
BakaaaBpuat | KypcoBas pabota (4-#) BK4 153
KypcoBas pabora (6-i) BK6 132
OTuer 1o NPOH3BOACTBEHHOM ITPaKTHUKE (6-1) BO6 132
PenieH3ua Ha HAy4YHYIO CTaThio (8-H) BP8 87
OTyer o NPeAIUIIAOMHOM ITpakTHKe (8-H) BO8 82
BKP (8-#) BEB8 82
Marucrparypa | Oruer mo HUP (1-H#) MO1 63
Otuet o HUP (2-#) MO2 63
PelieH3us Ha Hay4HYIO cTaThio (3-H#) MP3 61
0630p autepatypsl o Teme BKP (3-#) MA3 61
Otyetr no HUP (3-#) MO3 61
OTueT o IPeIAUIIAOMHON IIpakTHKe (4-#) MO4 57
BKP (4-i) MB4 57

Hamu Oblaa paspaboTaHa KOMIIBIOTEpHAas IIporpaMma Ha s3bike Python,
C IOMOIIBI0 KOTOPOH Oblaa BBINIOAHEHA IIpeaBapUTeAbHas oO0paboTka TekcTra
(yoaseHHE CAOB, OTHOCSIIMXCS K CAY?KEOHBIM YacTSIM pedH (CTOII-CAOBA); BbIIe-
A€HHE OCHOBBI KaiKIOI'O CAOBA), a 3aTeM Ha OCHOBAHHH 3TOro Habopa JaHHBIX
aBTOMATHUYECKH CPOPMHUPOBAH OOIIME YACTOTHBIM cAoBapb. Ero obpa3zoBasu
KaK OTIEABLHEBIE CAOBA, TaK YU COYETAHUA U3 JBYX CAOB, HAIIPUMED «IIPOTPAMMHU-
poBaH(1e)» U «I3bIKH IIPOIPAMMHPOBAaH(Usl)», BXOAAIIME B OOIIHI TEKCT HE Me-
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Hee OBYX pa3. O6beM 3TOro caoBapsi cocTaBHA 3672 cAOBa M CAOBOCOUETAHHUS.
W3 Hero yXe B «II0AYaBTOMATHYECKOM» PEKHMeE MbI BBIIEAHAH [IBA CIEIHaAN3H-
POBAHHBIX CAOBaps — OOIIIEHAYYHBIX U IIPOPECCHOHAABHBIX TEPMHHOB.

Be3ycAaoBHO, JaHHbIE CAOBaApH HOCAT BCIIOMOTATEABHBIM XapaKTep U Or-
paHuYeHbI 10 OOBbEMY B COOTBETCTBHH C UX Ha3HaA4YEeHHEM (II0 CpaBHEHUIO, Ha-
IpuMep, C o0BEMOM cAOBapsi HAyKH, BKApYawIneM O6oasee 2600 TepMHUHOB
[27]). Kpome Toro, caoBaph OOILIEHAYYHBIX TEPMHUHOB OOIIOAHHUTEABHO OBIA CO-
KpallleH C y4eToM CHeIU(UKU IIpeaMeTHoH obaactu. Hampumep, Takue Tpa-
OUITMOHHO COOTBETCTBYIOIIHE OOIIeHay9YHOM A€KCHKE TEpPMHHBI, KaK «(pyHK-
Uy, «IapaMeTp», «METOM», «KAACC», «OOBEKT», OTHOCSTCS K IIPO(PeCCHOHAAD-
HBIM TEPMHHAM B 00AacTH pa3paboTKu KOMIIBIOTEPHBIX IPOTPaMM, & TEPMUHBI
«IIPU3HAK», «IIPOTHO3», «KAACCHU(DUKAIIUI» SIBAFIOTCS NIPOECCHOHAABHBIMHU
TEPMHHAMH [A9 CIIEIITHAAHNCTOB II0 KOMIIBIOTEPHOMY aHAAM3y MAaHHBIX U Ma-
IIMHHOMY OOydeHuio. CaoBa € IOAOOHBIMH ABOWHBIMH 3HAYEHUSIMHU OBIAM OT-
HeCeHbI K NPodeCCHOHAABHOM AEKCHKE, ITOCKOABKY TeMaTHKa psafa KypCOBBIX
pabor, BKP 1 HUP kacasacek maHHO# obaactu. O0beM caoBaps OOIIIEeHAYYHBIX
TEPMHHOB COCTaBHA 262 TepMHHA. B caoBaph mpodeCCHOHAABHBIX TEPMUHOB
Hapsay C PYCCKUMH CAOBaMH BOIIAW QHTAOSI3BIYHBIE HA3BAHMS SI3BIKOB IIPO-
rpPaMMUPOBAHUS, CIEIUAAH3UPOBAHHBIX OHOAMOTEK, IIPOTPaMMHBIX IIPOAYK-
TOB U TexHoAoruil (Hampumep, Java, C++, Python, Linux, Windows, OpenGL
u ap.). O6veM maHHOroO caoBapd — 479 TEpPMUHOB.

YuuThIBasi, YTO AEKCHKA CTYAEHTOB B IIPOIIECCE OCBOEHUS HOBBIX KOM-
MIeTEHIINH PaCUIUPSIeTCs, Mbl PACCMATPUBAAH 3TH CAOBAPH KaK OIpeNeACHHBIH
OPHUEHTHDP [AS OLEHKH AMHAMHKH IIPO(PECCHOHAABHOI'O PAa3BUTHHA Ha OCHOBA-
HUM MOHHUTOPHHTa HU3MEHEHHI CAOBAapHOTO COCTaBa TEKCTOB OOyJAIOIIHXCS.
KpoMme HCIIOAB30BaHUS BBIIEACHHBIX OOIIEHAYYHBIX U IIPOECCHOHAABHBIX
TEepPMHHOB, OIIEHHBaAUCH H3MEHEHU 0DOIIero CAOBECHOTO 3araca.

BoulsienneHue cKpulmuix 3aKoHOoMepHocmell 05t ebloeieHUst 0CO6eHHO-
cmeii npogeccuoHanvHoz0 paszeumust. Ha oCHOBe IpeaBapuUTEABHO 06GpaGo-
TAHHBIX JAHHBIX OBIAO BBIITOAHEHO COIIOCTABACHUE XapaKTEPHCTHK TEKCTOB, ITOM-
TOTOBACHHBIX CTYAEHTaMM Ha pPasHBIX 3Tarnax oOydeHHs, C COCTaBOM cAoBapei
o0IIeHayYHOH ¥ MPOheCCHOHAABHOM AEKCHKH (masee «0a30BbIE CAOBapH»), a TaK-
JKe [aHa OIleHKa o0Ilero caoBapHoro 3amaca. C 3TOM IIEABIO C IIOMOIIBIO YIIOMSI-
HyTOH BBIIIIE KOMIOBIOTEPHOM IMPOTPaMMBI [IAS KazKIOTO U3 TEKCTOB OBbIAM chop-
MHpPOBaHbl HaOOPBI HCIIOAB30BAHHBIX B HEM CAOB H CAOBOCOYETaHUM, KOTOpbIE
OBIAM COITOCTABAEHBI C CoZlep:KaHHeM 0a30BBIX caoBapeii. CBOOAHBIE PE3yABTATHI
CTaTHUCTHUYECKOH OOpabOTKH OTHX MNAHHBIX B COOTBETCTBHH C paHee I[IPHBEICH-
HBIMH KOJaMH JOKYMEHTOB (cM. Taba. 1) mpencraBaeHBI B TabA. 2. OOIIHil Xxapak-
Tep AVHAMUKH HCIIOAB30BAHUA OOIIIEHAYYHOM M IPO(EeCCHOHAABHOM TEPMUIHOAO-
THHM XapaKTepU3YyIOT CpeIHMe 3Ha4YeHHd (W) M cCTaHOApTHBIE OTKAOHEHUS (G) JOAU
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HCIIOAB3YEMBIX TEPMHHOB COOTBETCTBYIOIIIETO 0a30BOro cAoBapsi. M3MmeHeHue
B IIPOIIECCE OOYYEHMSI CAOBAPHOIO 3araca B IIEAOM HAAIOCTPHUPYETCS AHAAOTHUY-
HBIM 00pa30M Ha OCHOBE COIIOCTABAEHHSI C ODIIIIM CAOBapeM.
Tabauia 2
CBoaHbIE PE3YABTATHI CTATUCTUIECKOM 00pabOTKU TEKCTOB

Table 2
Summary results of statistical processing of the texts
OGmumit cAOBapHBIH ObmenayHAT ACKCHKA IIpodeccuonHanbHag
3ariac ACKCHKa
Kon c/u c/u o/p
p c % u c % u c %

Barxanaspuam

BK4 0,15 | 0,006 | 4,0 0,09 | 0,004 | 44 0,11 | 0,004 3,6

BK6 | 0,19 | 0,015] 7,9 | 0,11 | 0,006| 55 | 0,21 | 0,02 | 9,5

BO6 0,17 | 0,009 5,3 0,1 0,005 5,0 0,22 0,03 13,6

BPS | 0,17 | 0,008| 4,7 | 0,13 | 0,007 | 54 | 0,19 | 0,015 | 7,9

508 0,2 0,012 6,0 0,14 0,01 7,1 0,27 0,03 11,1

BBS | 0,21 | 0,011] 52 | 0,16 | 0,008| 50 | 0,27 | 0,02 | 7,4

Mazucmpamypa

MO1 | 0,19 | 0,005 2,6 0,14 | 0,007 5,0 0,26 | 0,012 4,6

MO2 | 0,22 | 0,004 1,8 0,17 | 0,006 3,5 0,27 | 0,011 4,1

MP3 0,21 | 0,004 1,9 0,19 | 0,002 1,1 0,19 | 0,009 4,7

MA3 0,25 | 0,006 2,4 0,26 0,01 3,8 0,28 | 0,015 5,4

MO3 | 0,27 | 0,007 | 2,6 0,26 | 0,009 3,5 0,3 0,012 4,0

MO4 | 0,27 | 0,01 | 3,7 | 0,26 | 0,015]| 58 0,3 |0,014| 4,7

MB4 | 0,28 | 0,009 3,2 0,27 0,02 7,4 0,31 | 0,014 ] 4,5

XapakTep H3MEHEHUS IToKasaTeAel, IpeaCTaBAEHHBIX B TabA. 2, B Ie-
AOM TIOATBEP3KAAET HOIIYCTUMOCTD UX HCIIOAB30BAHUS OAS OIIEHKH OUHAMHKH
IPoheCCHOHAABHOTO Pa3BUTHUS CTYAEHTOB HanpaBaeHusa MOAUC.

Kak nokaswsIBaloT IIpUBEIACHHBIE MaHHBIE, B IIPOIIECCE ITOAYUIEHUS obOpa-
30BaHUS CTYAEHTHI IEMOHCTPHUPYIOT B CBOUX paboTax pa3BUTHE OOILEro U CIie-
IIUaABHOTO (0OIIIEHAYYHOrO0 M IIPOPECCHOHAABHOTO) CAOBapHOro 3amaca. Ilpu
3TOM MOXKHO 3aMETUTH OIpeNeACHHBIE PA3AMYUSA B IIPUBEACHHBIX 3HAYEHHSIX
IIoKas3aTeAeH [As CTYAEHTOB OakKasaBpHaTa ¥ MAaruCTPaHTOB, KOTOPBIE, BIIPO-
4yeM, BIIOAHE OYEBUIHBI.

B niportecce obyueHus B bakasaBpuarte cTyAeHTHI IT-HampaBaeHUE B 00AB-
IIell CTeleHH OPUEHTHPOBAHBLI Ha IIpHOoOpeTeHre IIPOoECCHOHAABHBIX HaBBIKOB,
4eM Ha y4acTHe B HUCCAEIOBATEABCKHX IIPOEKTaX. OTO OOBICHSET OTAWYHS B IH-
HaMUKe PACIIUpeHHs ITPOheCCHOHAABHOM U OOIIIeHAYYHOH A€KCHUKU. VHyI0 AOTH-
Ky MOKHO BHETh B U3MEHEHHIX aHAAOTHYHBIX [IOKa3aTeAeH y CTYAEeHTOB Maru-
CTpaTyphl, TAe pPa3BUTHE OOIIEHAYYHOIO CAOBApPHOIO 3allaca IIPOHCXOOUT Goaee
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HHTEHCUBHO 10 CPaBHEHHIO C MPOPECCHOHAABHBIM. [JaHHbBIN (pakT 06yCAOBAECH HE
TOABKO 00s13aTeABHOCTBI0 HUP MarucTpaHToB, OTYETHI 110 KOTOPOM IIPEI0CTaBASI-
IOTCS B KaxKZIOM ceMmecTpe. OIpockl CTyAEHTOB U aHAAWU3 JOIIOAHUTEABHBIX MaTe-
PHUaAOB IIOKa3aAH pPe3yABTATHBHOCTh HWHUITHATHUBHON paboThl Haa 3asBKaMHU
U JOKAAIAMHU AT Y9acTHd B HAYYHBIX KOH(PEPEHIMSIX M KOHKypcaxX («YMHHK»,
«CTunmeHauasbHasa mporpamMma BaarorBoputeabHOro ¢poraa B. [Toranmnar, mmpo-
TpaMMBbl aKaJIeMHUYeCKOH MOOMABHOCTH U Ip.) ¥, HAKOHEI], HAlleAeHHOCTD CTYICH-
TOB Ha IIPOJOAXKEHVe oOydeHHs B acniupaHType. IIpodeccHoHaAbHas AEKCHKa
MEHSeTCS B MEHBIIIEH CTEIIeHM, IIOCKOABKY OOABIIIMHCTBO CTYAEHTOB K 3TOMY
BpeMEHH y3Ke OIIPEIEANAO V3KYIO CIIeIMaAnu3aluio B obaactu IT.

[TonTBepxRAeHME 001l TeHAEHIIHU TPOPECCHOHAABHOTO PAa3BUTHLA TEM
He MeHee He CTOAb aKTyaAbHO IAd WH(OPMAIIMOHHOIO OOecedYeHUs yIpaBAe-
HHUS 3THM IIPOLIECCOM II0 CPABHEHHIO C HEOOXOAMMOCTBHIO BBIIBAEHHS OCOOBIX
noyTel aToro pasBUTHA. O HAAWYHUHM YKa3aHHBIX 0COOEHHOCTEH CBHUAETEABCTBY-
0T GoABIIME 3HAYEHUs CTAHAAPTHBIX OTKAOHEHUH [Ad IOKasaTeAel, OTHOCS-
mmxcsa K 3-My H 4-My KypcaM OakKasaBpHaTa, a TaKKe K IIOCACIHEMY ITaIy
0o0ydeHHs B MarucTparype.

IHocmpoenue npo2Ho3HOIL MOOenu NPoghecCuoOHANIbHO20 paA36UMUSL.
3aKAIOYHUTEABHBIH 3Tarl HNCCAEOA0OBaAHUA 6I:>IA CBd3aH C U3YY€HHEM BO3MOZKHO-
CTell IIPOTHO3MPOBaHUS IIPO(PECCHOHAABHOIO Pa3BUTHA Ha OCHOBE BBIIEACH-
HBIX HAMU IIPU3HAKOB.

Envnas yHuBepcasbHass MOOEAb HE CMOXKET y4eCTh OOBEKTHBHO CyIIle-
CTBYIOIINX OTAWYHY HAHM OyneT BecbMa ITPUOAW3UTEABHOM, IIO3TOMY BO3HHKAA
3a7adya BBIIBAECHUS TI'PYIII oOydaronuxcs, KOTOPBIM CBOMCTBEHHa ocobas au-
HaMHKa HM3MeHeHUd IokasaTeaedl. C 3TOH IleAblo IpeaBapUTEABHO OBIAM OTO-
6paHbl TEKCTBHI OIIPENEACHHBIX CTYAEHTOB, IIPOLIEAITNX O0ydeHHe B GakasaB-
puarte (82 gea.) m Marucrparype (57 4ea.). Ilo 3TUM TeKCcTaM AT KaKAOIO
00y4aroIerocs BBIYHUCASIANUCEH JOIIOAHUTEABHBIE XapaKTEePUCTUKU — XPOHOAOTH-
YeCKH H3MEHSIOIMEeCHd IT0KA3aTeAN [I03TAITHOTO HAKOIIA€HUS OOIIEro cAaoBap-
HOTO 3araca, a TakKe OOIIeHaydYHBIX U IIPOoeCCHOHAABHBIX TEPMHHOB. B Ka-
4eCcTB€ OPHMEHTHpAa IPH BBIYUCACHHHU OTHOCHUTEABHBIX 3HadeHHM (moaell), Kak
U Ha IpeabIayIIeM dTalle, NCIIOAb30BAAHUCEH 0a30BbIe CAOBapPH.

B uTore mas Kaxk[oro CTyAeHTa ObIAM IMOAYyYeHBI HAOOPHI 3HAYEHUH Tpex
IIPU3HAKOB, XapaKTepHU3YIOIINX B N30paHHOM HaMH aCIIeKTe II03TaIIHOE IIPO-
deccuoHaabHOE pa3BUTHE (B 6akasaBpuate — 6 3TAIoB, B Marucrparype — 7).
CoraacHO 3THM [AAHHBIM C IIOMOIIBIO pPa3paboTaHHON HaMH KOMIIBIOTEPHOM
IIPpOTPaMMBbI OblAa BBIIIOAHEHA KAACTEPH3aINs AT BBIAEACHUS I'PYIII CTYACH-
TOB C ODIIIMM XapaKTePOM XPOHOAOTHYECKOTO U3MEHEHUS IIoKa3aTeAeH.

Pe3yAbTaThl BEIYHCACHUM [TOKA3aAH, YTO U OAd DakaaaBpHaTa, U OAT Ma-
THCTPATypPbl MOXKHO AOCTATOYHO TOYHO BBINEAWUTH IO TPH KAAacTepa, KasKIabIH
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U3 KOTOPBIX XapaKTePHU3YeTCsl COOCTBEHHOH TEHACHIMEH N3MEHEHHS COOTBET-
CTBYIOILIUX ITOKA3aTEAEH.

Ha puc. la - 1lc (6akasaBpuat), 2a — 2¢ (Marucrpatypa) IIOKa3aHa IH-
HaMHKa U3MEHEHHs OOIIero, obIeHayIHOro U IIpodeCCHOHAABHOTO CAOBAPHO-
ro 3araca, HCIOAB30BAHHOIO IIPH BBIIIOAHEHHH COOTBETCTBYIOIIHUX paboT
(taba. 1). IlokazaTeAu OIIPENEASANCH Ha OCHOBAHUHN CPEIHUX II0 KAAcTepam
3HAYEHUH JOAH CAOB M3 6a30BBIX cAOBapell (COOTBETCTBEHHO OOIIero, obleHa-
YYIHOTrO U IPOPECCHOHAABHOTO).
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AHaamu3 pe3yAbTaTOB yieOHOM M BHEYUEOHOM MeaTeABHOCTH O0yJarOIIx-
cda (ygacTue B OAMMIIHAAAX, KOHKypcaX, KOH(EpEeHIINdX), OoCcoOeHHocTed ux
TPYOOYCTpPOMCTBa, Gecebl C PyKOBOAUTEASIMH MPOU3BOACTBEHHON ITPAKTHKHU
U IPEACTABUTEASMH OpPraHU3alluiii, B KOTOPBIX paboTaioT CTYAEHTHI U BBIITYC-
KHUKH HanpaBaeHus MOAUNC, 11o3BoANAN OOBSICHUTL BBISBA€HHBIE TEHICHITUU
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U JaTh Ka4eCTBEHHOE OIIHCAaHHEe KasKAOH W3 TPYyNI CTYAEHTOB, OTHECEHHBIX
K BBIIEACHHBIM KAacTepaM.

Baxanaspuam.

I'pynma 1 (29 gea., 35,4% ot o0Iero 4ucaa HUCHBITYEMBIX) — CTYAEHTSHI,
HalleA€HHBbIE TOABKO Ha y4eOy CTpPOro B paMKaxX KypCOB 00pa3oBaTeAbHOH IIPO-
rpaMMbl. VMeloT, Kak IIpaBHAO, CPeQHHE II0Ka3aTEeAH YCIIEBA€MOCTH, OITBIT
IPaKTUYECKOH MeATEeABHOCTH — TOABKO B II€pHOJ, HpaKTHUKU. OTKa3bIBAIOTCH
OT NIPeNAOKEHUH paboThl II0 CIEITHAABHOCTH.

Ipyona 2 (30 gea., 36,6%) — CTyOeHTHI, OPUEHTHPOBAHHLIE Ha mpodec-
CHOHaABHYIO Kapbepy, CO CPEeIHHMM M BBICOKHMMH IIOKa3aTeAdIMH yCIIeBaeMoO-
CTH, coBMeHiamInue ydeby cC paboToif II0 CHEIMaABHOCTH B CpenHed HAM
KPYITHOH KOMIIaHHM He MeHee roga Ha 3-4-M KypcaxX. MHOTrHe CAyLIaloT [10-
IIOAHHUTEABHBIE OHAAWH-KYPCBhI, YIACTBYIOT B IPO(ECCHOHAABHBIX TPEHHHTAX.

I'pynma 3 (23 gea., 28%) — CTYAEHTHI C Pa3AWYHBIMH II0Ka3aTEeASIMH yC-
II€eBAaEMOCTHU, COBMeIampIue yieby c paboToi IO CIEIHUaAbHOCTH B HEGOABL-
IIMX KOMIIBIOTEPHBIX (PHpMax HMAHM B KadecTBe (ppHaaHcepoB. MHorme cru-
XUHHO 3aHUMAIOTCS ITPOECCHOHAABHBIM CaMOOOPa30BaHHUEM, HCIIOAB3YS TeX-
HHUYEeCKHe PYKOBOJICTBA U y4acTBYs B OHAalH-coolIecTBax. OCHOBHAS 1EAB —
3apabaThIBaHUE IEHET.

Maezucmpamypa (IpaKTHYECKH BCE CTYAEHTHI paboTaroT II0 CIIeIHaAb-
HOCTH).

Ipynma 1 (19 gea., 33,3% oT OOIIET0 YHCAA HUCHBITYEMBIX) — CTYAEHTHI
C BBICOKHMH II0Ka3aTEASMHU yCIIEBA€MOCTH, UMEIOIIME OIBIT yIacTHd B HCCAe-
[IOBAaTEABCKHUX INPOEKTaxX B Iepuon obydeHus B OakasaBpHaTe M OPHEHTHUPO-
BaHHbIE Ha aaAbHelilee oOydeHHe B aCIHpPAaHTypPe U Hay4YHO-IIeJAarOrMYecKYIo
AEeSTeABHOCTb.

I'pymnma 2 (22 4gea., 38,6%) — CTYAEHTBI CO CPETHUMH U BBICOKHMMH ITOKAa-
3aTeAdMHU yCIIEBaeMOCTH, paboTaroT 6oaee ABYX A€T B KPYIITHOH OpraHH3aIlly
U HalleA€HbI Ha IIPO(ECCHOHAABHYIO Kapbepy B 00AaCTH IIPOEKTHOI'O MEHEIK-
MeHTa.

I'pynma 3 (16 gea., 28,1%) — CTYZEHTBHI C PA3AHMYHBIMH I10Ka3aTEASMH
ycreBaeMocTH, paboTarT B COOTBETCTBHH C HAIIPABAEHUSIMH IIOATOTOBKH
ypOBHA OakasaBpHaTta, CyIIECTBEHHO OTAMYAIOIIMMUCS OT HAIIPaBACHHH MOX-
rotroBku MOANC (3KOHOMHKA, IIeJAarorudecKoe oO0pa3oBaHUE, CTPOUTEABCTBO
u ap.). Beibop marmcTepckoil mporpaMMbl 060CHOBBIBAIOT JKEAAHUEM IIPHOO-
PECTH HOBblE KOMIIETEHIIUH JAS PELICHUS IPUKAQIHBIX 3a7a4.

[TpencraBaeHHBIE 3aBHCHMOCTH B COBOKYITHOCTH OIIPEAEASIIOT IIPOrHO3-
HYIO MOJEAb IIPO(PECCHOHAABHOTO Pa3BUTHS Ha OCHOBAaHHH IIPHHAIAEIKHOCTH
oby4arolierocsg K ToM mam uHO# rpymmne. Mcxonsa M3 3THX HAHHBIX Oblaa IIO-
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CTPOEHA MOJEAb KAACCU(UKAIINU [IAS ITOCAEOYIOIIEr0 OTHECEHUSI OPYTUX CTY-
OEHTOB K TOM MAM uHO# rpynmne. [lepekpecTHoe TeCTHpPOBaHUE OATBEPIUAO
paboToCIIoCOOHOCTH MOAEAN (TOYHOCTE cocTaBuaa 73,4%).

CaenyeT 3aMEeTUTDH, YTO OAS OIEPATHBHOTO VIIPaBACHHS oOpa3oBaTeAb-
HBIM IIPOIIECCOM O4YE€Hb Ba*KHO OTCAEXHBAHHE XapaKTepa M3MEHEHHUH HCIIOAB-
3yEMBIX CAOBapeM [As Kaxkaoro obydaroiierocss. BBegeHHbIEe HAMU JUHaAMUYE-
CKHE IIOKA3aTEAW OAIOT MOIIOAHUTEABHYI0 HMH(OPMAIIUIO A GOA€e TOYHOTO
OIIpeleAEHNS aBTOPCTBA TEKCTa II0 CPaBHEHHIO C HCIIOAb30BAHHEM TOABKO
CAOBapHOTO 3araca.

OOcyxaeHHEe H 3aKAIOYEHHE

B mpoBeIeHHOM HCCAE€IOBAHHUU MBI OIIUPAAUCH HA 3MITUPUUECKYIO 6a3sy,
CB3aHHYIO C KOHKPETHBIM HAIlpaBA€HHEM IIOATOTOBKH 0aKaaaBpOB M Marwuc-
TpoB. Be3sycaoBHO, Hapsaay ¢ HHBAPHUAHTHBIMHY, HE 3aBHCAIINME OT HaIlpaBAe-
HHUA IIOATOTOBKH KOMIIOHEHTaMH, IIPU ITPOEKTHUPOBAHHUU I/IHCbOpMaL[I/IOHHOI‘O
obecrieyeHHss HEOOXOAMMO YYHTBIBATH OCOOEHHOCTH 00pPa30BaTEABHBIX IIPO-
rpaMM pa3HbIX CIEITHAABHOCTEH. B 4acTHOCTH, AUATHOCTHKA U IIPOTHO3UPOBa-
HUE TPO(QrEeCCHOHAABHOIO Pa3BUTHA OYAYIIUX IIEeOAaroroB IIPEACTaBASIET cO00#
omHU U3 HanboAaee CAOKHBIX ITporieccoB. Hapsny ¢ pasBUTHEM KOMIIETEHTHO-
CTH yYHUTeAs (IperiofaBaTeAs) B CBOEM IIpeaAMeTHOH o6AacTH (MaTeMaTHKa,
du3mka, HHMOPMATHUKA U ApP.) CAE€AyeT AUArHOCTHPOBATH €ro TOTOBHOCTH
K OCO3HAHHOMY BBIIIOAHEHHIO (DYHKIIUHE BOCIHTATEAs, TBIOTOPA, MoAepaTopa,
HccaeoBaTeAd, MeHe/Kepa U T. 4. [Ad pelleHus 3THX 3a/1a4 B paMKax IIpel-
AOXKEHHOT'0 IIOAXO[a IoTpebyeTcs, KaK MHHHMYM, BBECTH 0OA€E CAOKHYIO
CTPYKTYpPY 6a30BOro mpoheCCHOHAABHOTO CAOBAPSI.

Bo03MOXKHO, IIpH IIOCTOSHHOM KOHTAaKTe IIperofaBaTeAeil W IpencTaBH-
TeAeldl phIHKA TPyAa, TECHOM ODOIIIEHUH TeX U APYTHUX CO CTyAEHTaMH, TIHATEAb-
HOM aHaAW3e U CaMOaHaAN3€e 00pa30BATEABHBIX JOCTHXKEHHUU U IIPOOAEM, KOA-
AEKTUBHBIX OOCYKIEHUAX PE3YABTATOB PA3AWYHBIX CaMOCTOSTEABHBIX IIPOEK-
TOB OITMCAHHBIE HAMH MOJEAHW HE AaAyT HHYEero HOBOTO HHUKOMY M3 CyOBEKTOB
obpa3zoBaTeabHOr0 mnpoiiecca. OQHAKO PEaAbHOCTE OOBIYHO OTAHYAETCS OT HIe-
aAbHOM KapTHHEIL.

Ha Ham B3ragn, mpegaaraeMblii ITOAXOL MOIKET CTATh OCHOBOM aBTOMa-
TU3UPOBAHHON CHCTEMBbI WH(OPMAIIMOHHOIO ODOecHedYeHHsl yIIPaBAEHHS IIPO-
CbeCCHOHaABHBIM Pa3sBUTHEM CTYAECHTOB By3a U HCIIOAB30BaATBCHd KaK OAA IIPU-
HSTHS ONEPATUBHBLIX PEIeHUN, TaK U IIpU pa3paboTKe COmep:KaHUd U TEeXHO-
AOTHH 00pazoBaHUd.

CTymeHT, IIpeocTaBAdsd TakKoil cucTteMe MH(POPMAIIUIO B BHAE TEKCTOB
JOKYMEHTOB, IIOATOTOBACHHBIX I10 PEe3yAbTaTaM BBIIIOAHEHHS KypPCOBBIX pabor,
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IIPOXOKAEHHUS IIPAKTHUKH U T. [., MOT OBl OTCA€XKHBATh U PePAEKCHPOBATh TO,
KakK 3TH TEKCThl (Ha YpPOBHE CAOBApHOTO 3araca) COOTHOCATCS C ero bGoaee
paHHuMH paboTaMu, paboTaMu €ro OJHOKYPCHHUKOB, IIEAEBBIMHU IIOKA3aTEAIMH
HCIIOAB30BaHHS OOIIEHAYIHOH U TPO(EeCCHOHAABHON TEPMHHOAOTHH.

[IpenogaBaTeaHn, B CBOIO OYE€PEAb, MOTAM ObI HE TOABKO BBIIIOAHSTEB MO-
HHUTOPUHT TEPMHHOAOTHYECKOH COIEP:KATEABHOCTH TEKCTOB, HO M AETKO OIIpe-
[EASITH aBTOPCTBO II0 COAEPKAHHIO ODOIIEr0 YaCTOTHOIO CAOBApPs 00ydYaroIlero-
cd ¥ AUHAMHKE ero H3MeHeHHs. B pamMKax oHaafH-oOydeHHs Takoe HHMOP-
MAaIlIOHHOe ofecIedyeHHe OPHEHTHPOBaAO OBl IIperogaBaTeA€dl U ThIOTOPOB
OTHOCHUTEABHO OCODEHHOCTEH HMHIAMBUIYyAAbHOM 00pa30BaTeAbHOM TPaeKTOPHUHU
u obecrieynBaso OBl aIeKBATHYIO 0OPATHYIO CBA3b.

[TpencraBuTeAn PBIHKA TPyAa HapsSAy C TEKYIIUMH PE3yAbTaTaMH CTY-
JEHTa MOTAU ObI BUAETH IIOTEHIIHAA €TI0 IIPOECCHOHAABHOTO PA3BUTHS.

Haxkonen, pykoBomuTean o0pasoBaTeABHBIX IIPOIpPaMM H aJAMHUHHUCTpPAllUT
By3a HMeAH Obl BO3MOXKHOCTBH IIOAYYaTh OOBEKTHUBHYIO HH(OPMAIIHIO O COAEpP-
JKaTEABHOCTH T€X HAHW HHBIX 00513aTEABHBIX M 9AEKTHBHBIX KypCOB Oaaromaps
IIOKa3aTeAsIM TOTO, KaK HX H3y4E€HHE OTpaKkaeTcd Ha IIPO(ECCHOHAABHOM
U ob11eM pa3BUTHU CTYAECHTOB.

BesycaoBHO, 3p(peKTUBHOCTD TOIOOHBIX MHTEAAEKTYAABHBIX CHCTEM OII-
peneAsieTcs He TOABKO IIOCTOSHHBIM IIOIIOAHEHMeM 0a3bl JaHHBIX, 0T oObeMma
KOTOPBIX 3aBHCHT TOYHOCTBH MOJEAH KAACCH(PUKAIIUU U, COOTBETCTBEHHO, IIPO-
rHo3a. He MeHee BaKHYIO POAb UT'paeT COBEPIIEHCTBOBaHUE 6a3bl 3HAHHUH, CO-
AepzKallell npaBHAa (KPpUTEPHH) IIPOdeCCHOHAABHOrO pas3BuUTHA. Kpome Toro,
Pe3yABTATUBHOCTE IIPEACTABACHHOIO IToaxona o0ycAOBA€HA IIOANEPIKKOH ak-
TYyaAbHOCTH 0a30BBIX CAOBapei, KoTopasd MOKET M J0AXKHA 00eCIIedYnBaThCH
ydacTHEM B TAKO# paboTe IpeacTaBUTEAEH ITPOPeCCHOHAABHOTO COOOIIIEeCTBA.

CnHCOK HCIIOAB30BaHHBIX HCTOYHHKOB

1. Taiixaep Y. MHOrOOOpa3sue Hu AuBepCHUMHUKAINA BBICIIETO 0Opa30BaHHUS:
TEHOEHIINY, BbI30BbI M BapHUaHThI NOAUTUKH [/ Bompocws! obpaszoBanug. 2015.
Ne 1. C. 14-38.

2. Baxaposa U. I'. Big Data u ynpaBaeHHe 00pa3oBaTEABHBIM IIPOIECCOM [/
BectHuK TIOMEHCKOTO rocyJapCTBEHHOrO YHUBepcUTeTa. [yMaHHUTapHBIE HCCAEIO-
BaHud. Humanitates. 2017. Ne 1. C. 210-219.

3. lllopukoB A. ®. MeTomoAOTHS MOAEAUPOBAHUA MHOTOYPOBHEBBIX CHUCTEM:
uepapxusa u nuHamuka // [Ipukaaguaa nagopmatura. 2006. Ne 1. C. 136-141.

4. 3eep 3. @., XKypaosa E. FO. HaBuranuonssie cpeacrBa KakK HHCTPYMEH-
THI COIIPOBOXIEHUS OCBOEHHSI KOMIIETEHIINI B YCAOBHUSX PEAAHW3AIINH HUHIUBUIY-
aAbHOM o0pa3oBaTeAbHOM TpaekTopuu [/ O6pasoBanme u Hayka. 2017. Ne 3.
C. 77-93 [OaekTpoH. pecypc|. Pexxum mocryma: https://doi.org/10.17853/1994—
5639-2017-3-77-93 (mata obpamenus: 25.08.2018)

O6pasosarue u Hayra. Tom 20, Ne 9. 2018/ The Education and Science Journal. Vol. 20, Ne 9. 2018

109



© H. I'. Baxaposa

5. KaraeB M. 10., KopukoB A. M., MkptuaHn B. C. KoHllenusa u cTpyKTypa
aBTOMAaTH3HPOBAHHOM CHCTEMBI MOHHUTOPHHIra KadecTBa OOyd4eHHs CTYAEeHTOB //
O6paszoBanue u Hayka. 2017. No 10. C. 30-46 [DaexkTpoH. pecypc|. Pexum mocty-
na: https://doi.org/10.17853/1994-5639-2017-10-30-46 (maTta o0palieHus:
25.08.2018)

6. Siemens G., Baker R. S. Learning Analytics and Educational Data Min-
ing: Towards Communication and Collaboration // Proceedings of the 2nd Inter-
national Conference on Learning Analytics and Knowledge. April 29 - May 02.
2012. Vancouver, BC, Canada. New York: ACM, 2012. P. 252-254.

7. Baker R. S., Inventado P. S. Educational Data Mining and Learning Analytics //
Learning Analytics: from Research to Practice. Berlin: Springer, 2014. P. 61-75.

8. 3eep O. ®., CrenanoBa A. H. IToptdoano Kak HHCTPYMEHTAALHOE CPE.I-
CTBO CaMOOIIEHUBaHUS y4eOHO-TIPO(ECCHOHAABHBIX MNOCTHKEHUH CTyHOeHTOB //
O6paszoBanue 1 Hayka. 2018. Ne 6. C. 139-157 [OaekTpoH. pecypc|. Pexxum mocrty-
ma: https://doi.org/10.17853/1994-5639-2018-6-139-157 (mata ob6paleHus:
25.08.2018)

9. Beckmann J., Weber P. Cognitive Presence in Virtual Collaborative
Learning: Assessing and Improving Critical Thinking in Online Discussion Fo-
rums // Interactive Technology and Smart Education. 2016. Ne 1. P. 52-70.

10. CmupaoB U. B., CuBax E. B., Ko3smuna 4. 5. B nouckax yTpadeHHBIX
npoduaeii: JOCTOBEPHOCTh HAHHBIX «BKOHTaKTe» M UX 3HAYEHHE AT HCCAENOBA-
Hui obpaszoBanus // Bonpocs! ob6pazoBanug. 2016. Ne 4. C. 106-122.

11. Crenanenko A. A., HluageB K. C., Pe3anosa 3. U. ATpubyuusa mpodec-
CHOHaABHBIX MHTEPECOB II0ABb30BaTeAeH cormasbHOM ceTn «BKoHTakTE» Ha OCHOBE
TEKCTOB TEMaTHYECKHUX IPYII U IIEPCOHAABHBIX crpaHuIl // BectHuk Tomckoro
rocyiapcTBeHHOro yHUBepcurera. Pusosorusa. 2018. Ne 52. C. 130-144.

12. MoxaeBa I'. B., CaobGoackas A. B., ®emenko A. B. UadopmainoHHbIH
IIOTEHIIMAaA COLIMAABHBIX CeTeM [Asl BBIIBACHHS 00pa3oBaTeABHBIX IOTpeOHOCTeH
IIKOABHUKOB // OTKPBITOE U UCTAHIIMOHHOEe obpa3oBaHue. 2017. Ne 3. C. 25-29.

13. Feshchenko A., Goiko V., Stepanenko A. Recruiting University Entrants
via Social Networks // Proceedings 9th International Conference on Education
and New Learning Technologies. July 03-05.2017. Barcelona, Spain. Valencia:
IATED, 2017. P. 6077-6082.

14. PezanoBa 3. U., Pomanos A. C., Meuiepsikos P. B. O BbIGope NIPH3HAKOB
TEKCTa, PEACBAHTHBIX B aBTOPOBEIUECKON SKCIEPTHOH AesaTeabHOCTH // BecTHHK
Tomckoro rocynapcrBeHHoro yHuBepcureta. ®uaosorusa. 2013. Ne 6. C. 38-52.

15. Hanpeenko I'. B. UgerTudukanmusa TeKCcTa IO ero aBTOPCKOH IpHHAa-
AEXKHOCTH Ha AEKCHYECKOM YpoBHe ((popMasbHO-KOAWYECTBEHHAs MoOAeAb) //
Bectruk ToMckoro rocyzapcrBeHHoro yHuBepcurera. 2014. Ne 379. C. 17-23.

16. McNamara D. S., Crossley S. A.. Roscoe R. D., Allen L. K., Dai J. A Hi-
erarchical Classification Approach to Automated Essay Scoring // Assessing Writ-
ing. 2015. Ne 23. P. 35-59.

17. Skalicky S., Crossley S. A., McNamara D. S., Muldner K. Identifying
Creativity During Problem Solving Using Linguistic Features // Creativity Re-
search Journal. 2017. Ne 4. P. 343-353.

O6pasosarue u Hayra. Tom 20, Ne 9. 2018/ The Education and Science Journal. Vol. 20, Ne 9. 2018

110



Memoobl mawuHH020 06yueHUsl Ot UHGPOPMAUUOHHO20 obecneueHust YynpasieHus
NnpogeccuoHaNbHbIM pasgumuem cmyoeHmos

18. Crossley S. A., Muldner K., McNamara D. S. Idea Generation in Student
Writing: Computational Assessments and Links to Successful Writing // Written
Communication. 2016. Ne 3. P. 328-354.

19. Kovanovi¢ V., Joksimovi¢ S., Mirriahi N., Blaine E., GasSevi¢ D., Sie-
mens G., Dawson S. Understand Students' Self-Reflections through Learning Ana-
lytics // Proceedings of the 8nd International Conference on Learning Analytics
and Knowledge. March 07-09. 2018. Sydney, NSW, Australia. New York: ACM,
2018. P. 389-398.

20. Kyle K., Crossley S., Berger C. The Tool for the Automatic Analysis of
Lexical Sophistication (TAALES): Version 2.0 // Behavior Research Methods.
2018. Ne 3. P. 1030-1046.

21. Kyle K., Crossley S., Berger C. Formative Essay Feedback Using Predic-
tive Scoring Models // Proceedings of the 23rd ACM SIGKDD International Con-
ference on Knowledge Discovery and Data Mining. August 13-17. 2017. Halifax,
NS, Canada. New York: ACM, 2017. P. 2071-2080.

22. Cantabella M. de la Fuente E. D., Martinez-Espana R., Ayuso B.. Mu-
fnoz A. et al. Searching for Behavior Patterns of Students in Different Training Mo-
dalities through Learning Management Systems // Proceedings of the Interna-
tional Conference on Intelligent Environments (IE). August 21-25. 2017. Seoul.
South Korea. New York: IEEE, 2017. P. 44-51.

23.LiL. Y., TsaiC. C. Accessing Online Learning Material: Quantitative
Behavior Patterns and Their Effects on Motivation and Learning Performance //
Computers & Education. 2017. Ne 114. P. 286-297.

24. Liu J., Yang Z., Wang X., Zhang X., Feng J. An Early-Warning Method
on e-Learning // E-Learning, E-Education and Online Training. Lecture Notes of
the Institute for Computer Sciences. Social Informatics and Telecommunications
Engineering. 2018. Vol. 243. Cham: Springer, 2018. P. 62-72.

25. Koaaro A. I1., Puuapt B. IlocTpoeHHe cHCTEM MAaUIMHHOTO OOy4YeHHUs Ha
a3pike Python. Mocksa: [IMK IIpecc, 2016. 302 c.

26. Bird S., Klein E., Loper E. Natural Language Processing with Python:
Analyzing Text with the Natural Language Toolkit. Sebastopol. CA: O'Reilly Media.
2009. 504 c.

27. CapribekoB M. H., CoiapikHazapoB M. K. CroBapps Hayku. OOlieHayd-
HbIE TEPMHHBI H ONPENeACHHs, HayKOBeIUEeCKHe IIOHATHUS U KaTerOpHH. AAMATBI:
TPUYM®-T, 2008. 504 c.

References

1. Teichler U. Diversity and diversification of higher education: Trends,
challenges and policy options. Voprosy obrazovaniya = Educational Studies. 2015;
1: 14-38. (In Russ.)

2. Zakharova I. G. Big Data and educational process management. Vestnik
Tyumenskogo Gosudarstvennogo Universiteta. Gumanitarnye Issledovaniya. Hu-
manitates = Tyumen State University Herald. Humanities Research. Humanitates.
2017; 1: 210-219. (In Russ.)

O6pasosarue u Hayra. Tom 20, Ne 9. 2018/ The Education and Science Journal. Vol. 20, Ne 9. 2018

111



© H. I'. Baxaposa

3. Shorikov A. F. Methodology for modeling multi-level systems: hierarchy
and dynamics. Prikladnaya Informatika = Applied Informatics. 2006; 1: 136-141.
(In Russ.)

4. Zeer E. F., Zhurlova E. Y. Navigation aids as tools to support the devel-
opment of competences in the conditions of realization of individual educational
trajectory. Obrazovanie i nauka = The Education and Science Journal [Internet].
2017 |[cited 2018 Aug 25]; 19 (3): 77-93. Available from: https://doi,
org/10,17853/1994-5639-2017-3-77-93 (In Russ.)

5. Kataev M. Y., Korikov A. M., Mkrttchian V. S. Concept and structure of
automated system for monitoring student learning quality. Obrazovanie i nauka =
The Education and Science Journal [Internet]. 2017 [cited 2018 Aug 25]; 19 (10):
30-46. Available from: https://doi, org/10,17853/1994-5639-2017-10-30-46 (In
Russ.)

6. Siemens G., Baker R. S. Learning analytics and educational data mining:
towards communication and collaboration. In: Proceedings of the 2nd International
Conference on Learning Analytics and Knowledge; 2012 Apr 29 — May 02; Vancou-
ver, BC, Canada. New York: ACM; 2012. p. 252-254.

7. Baker R. S., Inventado P. S. Educational data mining and learning ana-
lytics. In: J. A. Larusson & B. White (Eds). Learning Analytics: From Research to
Practice. Berlin. Germany: Springer; 2014. p. 61-75.

8. Zeer E. F., Stepanova L. N. Portfolio as an instrumental means of self-
evaluation of educational and professional achievements of students. Obrazovanie
i nauka = The Education and Science Journal [Internet]. 2018 [cited 2018 Aug 25];
20 (6): 139-157. Available from: https://doi.org/10.17853/1994-5639-2018-6-
139-157 (In Russ.)

9. Beckmann J., Weber P. Cognitive presence in virtual collaborative learn-
ing: assessing and improving critical thinking in online discussion forums. Inter-
active Technology and Smart Education. 2016; 1: 52-70.

10. Smirnov I. B., Sivak E. V., Koz’'mina Y. A. In search of lost profiles: The
reliability of VKontakte data and their significance for educational research. Vo-
prosy obrazovaniya = Educational Studies. 2016; 4: 106-122. (In Russ.)

11. Stepanenko A. A., Shilyaev K. S., Rezanova Z. I. Attribution of profes-
sional interests of users of social network VKontakte on the basis of texts of the-
matic groups and personal pages. Vestnik Tomskogo Gosudarstvennogo Univer-
siteta. Filologiya = Tomsk State University Journal of Philology. 2018; 52: 130-144.
(In Russ.)

12. Mozhaeva G. V., Slobodskaya A. V., Feshhenko A. V. Information potential
of social networks for revealing educational needs of schoolchildren. Otkrytoe i dis-
tantsionnoe obrazovanie = Open and Distance Education. 2017; 3: 25-29. (In Russ.)

13. Feshchenko A., Goiko V., Stepanenko A. Recruiting university entrants
via social networks. In: Proceedings 9t International Conference on Education and
New Learning Technologies; 2017 July 03 — 05; Barcelona, Spain. Valencia:
IATED; 2017. p. 6077-6082.

14. Rezanova Z. I., Romanov A. S., Meshheryakov R. V. On the choice of
signs of the text relevant in the author expert's activity. Vestnik Tomskogo Gosu-

O6pasosarue u Hayra. Tom 20, Ne 9. 2018/ The Education and Science Journal. Vol. 20, Ne 9. 2018

112



Memoobl mawuHH020 06yueHUsl Ot UHGPOPMAUUOHHO20 obecneueHust YynpasieHus
NnpogeccuoHaNbHbIM pasgumuem cmyoeHmos

darstvennogo Universiteta. Filologiya = Tomsk State University Journal of Philology.
2013; 6: 38-52 (In Russ.)

15. Napreenko G. V. Identification of the text by its author’s affiliation at
the lexical level (formal-quantitative model). Vestnik Tomskogo Gosudarstvennogo
Universiteta = Tomsk State University Journal. 2014; 379: 17-23. (In Russ.)

16. McNamara D. S., Crossley S. A., Roscoe R. D., Allen L. K., Dai J. A hi-
erarchical classification approach to automated essay scoring. Assessing Writing.
2015; 23: 35-59.

17. Skalicky S., Crossley S. A.;, McNamara D. S., Muldner K. Identifying
creativity during problem solving using linguistic features. Creativity Research
Journal. 2017; 4: 343-353.

18. Crossley S. A., Muldner K., McNamara D. S. Idea generation in student
writing: computational assessments and links to successful writing. Written
Communication. 2016; 3: 328-354.

19. Kovanovi¢ V., Joksimovi¢ S., Mirriahi N., Blaine E., Gasevi¢ D., Sie-
mens G., et al. Understand students' self-reflections through learning analytics.
In: Proceedings of the 8% International Conference on Learning Analytics and
Knowledge; 2018 Mar 07 — 09; Sydney, NSW, Australia. New York: ACM; 2018. p.
389-398.

20. Kyle K., Crossley S., Berger C. The tool for the automatic analysis of
lexical sophistication (TAALES): Version 2.0. Behavior Research Methods. 2018; 3:
1030-1046.

21. Kyle K., Crossley S., Berger C. Formative essay feedback using predic-
tive scoring models. In: Proceedings of the 234 ACM SIGKDD International Confer-
ence on Knowledge Discovery and Data Mining; 2017 Aug 13 — 17; Halifax, NS,
Canada. New York: ACM; 2017. p. 2071-2080.

22. Cantabella M. de la Fuente E. D., Martinez-Espana R., Ayuso B., Mu-
noz. A., et al. Searching for behavior patterns of students in different training mo-
dalities through learning management systems. In: Proceedings of the Interna-
tional Conference on Intelligent Environments (IE); 2017 Aug 21 — 25; Seoul, South
Korea. New York: IEEE; 2017. p. 44-51.

23.LiL. Y., Tsai C. C. Accessing online learning material: Quantitative be-
havior patterns and their effects on motivation and learning performance. Com-
puters & Education. 2017; 114: 286-297.

24. Liu J., Yang Z., Wang X., Zhang X., Feng J. An early-warning method
on e-learning. E-Learning, E-Education, and Online Training, Lecture Notes of the
Institute for Computer Sciences, Social Informatics and Telecommunications En-
gineering. V. 243. Cham: Springer; 2018. p. 62-72.

25. Koehlo L. P., Richart V. Postroenie sistem mashinnogo obucheniya na
yazyke Python = Building machine learning systems with Python. Moscow: Pub-
lishing House DMK Press; 2016. 302 p. (In Russ.)

26. Bird S., Klein E., Loper E. Natural language processing with Python:
Analyzing text with the natural language toolkit. Sebastopol, CA: O'Reilly Media.
Inc.; 2009. 504 p.

O6pasosarue u Hayra. Tom 20, Ne 9. 2018/ The Education and Science Journal. Vol. 20, Ne 9. 2018

113



© H. I'. Baxaposa

27. Sarybekov M. N.. Sydyknazarov M. K. Slovar’ nauki. Obshhenauchnye
terminy i opredeleniya, naukovedcheskie ponyatiya i kategorii = Dictionary of sci-
ence. General scientific terms and definitions, science-related concepts and cate-
gories. Almaty: Publishing House TRIUMF-T; 2008. 504 p. (In Russ.)

Hndgpopmauyus 06 asmope:

BaxapoBa HpuHa I'eAHeBHa — [OKTOp IeAATOrMYeCKUX HayK, IIpodeccop,
npodeccop Kadenpbl MIporpaMMHOTO obecriedyeHus WHCTUTYyTa MaTeMaTHKU
U KOMIIBIOTEPHBIX HAyK TioMeHCKoro rocyzapcrBeHHoro yHuBepcurera; ORCID ID
0000-0002-4211-7675, Scopus Author ID 57062143300; Tromensn, Poccua. E-mail:
i.g.zakharova@utmn.ru

Cratpg noctynuasa B pepakinuio 22.06.2018; npuHara B neyats 17.10.2018.
ABTOpD IIpoYHTaA ¥ 0f00PHA OKOHYATEABHBIH BaPHAHT PYKOIIHCH.

Information about the author:

Irina G. Zakharova — Doctor of Pedagogical Sciences, Professor, Software
Department, Institute of Mathematics and Computer Science, Tyumen State Uni-
versity; ORCID ID 0000-0002-4211-7675. Scopus Author ID - 57062143300;
Tyumen, Russia. E-mail: i.g.zakharova@utmn.ru

Received 22.06.2018; accepted for publication 17.10.2018.
The author has read and approved the final manuscript.

O6pasosarue u Hayra. Tom 20, Ne 9. 2018/ The Education and Science Journal. Vol. 20, Ne 9. 2018

114



