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IIJIEHAPHBDIE JIOKJIAIbI

VJIK 378
[IUPPOBASI TPAHC®OPMALIMSA AEATEJIBHOCTH
YUYPEKJIEHUS OGPA3OBAHMS «BEJIOPYCCKHI1 TOCYJIAPCTBEHHBII
YHUBEPCHTET NUIIEBBIX 1 XUMNYECKHAX TEXHOJIOT Uil»:
TEKYIIEE COCTOSIHUE, HEPCIEKTUBBI M TPOBJIEMBI

A.C. Hocuxos, H.B. Kapreasn
benopycckuii rocyapcTBEHHBIH YHHBEPCUTET MHUIIEBBIX U XUMUYECKUX TEXHOJIOTHH,
r. Morunes, Pecnny0nuka benapych

AKTYalbHOCTh M 3HAYUMOCTh IU(GPOBOH TpaHCHOpMAIUU 00pa30BaTEIHHOIO TMpoIecca
BbI3BaHa HEOOXOIMMOCTBIO AJaITallMd CUCTEMbI BbICHIETO0 OOpa3oBaHMs K 3ampocaM LU(poBOH
SKOHOMHMKM U LU(POBOro OOIIECTBa, CTAHOBJIEHUE KOTOPHIX SBISAETCS TJ00ATbHBIM TPEHIOM
COBPEMEHHOM AMOXH.

[Toctpoerne nndpoBoil S3KOHOMUKH U HHU(POBOTO 0OPa30BaHMS — 3HAUYUMBIC MTPHOPUTETHI
rocynapcTBeHHoil mnosntuku PecnyOnuku benapyck, uTo 3adMKCHpOBaHO B HOPMAaTHBHBIX
MIPaBOBBIX AKTaX U CTPATETHYECKUX JOKYMEHTaX:

Crpaterus pa3sutusi uapopmatuzauuu B Pecnybnuke benapycs Ha 2016-2022 roast (yTB.
[TocranoBnennem CoBera MunuctpoB Peciyonuku benapycs ot 03.11.2015 Ne 26);

KoHuenTyanbHble MOAXO0bl K Pa3BUTHIO cUCTeMbl oOpa3zoBanus Pecnybnuku benapyck 1o
2020 rona u Ha nepcnexktuBy 10 2030 roaa, yTB. mpukazom Munuctpa obpazoBanus ot 29.11.2017
Ne 742;

Hexper Ilpesunenta Pecyonmuku bemapycs ot 21.12.2017 Ne 8 «O pa3Butiu 1udpoBoit
HKOHOMUKHY;

Konuemnmus undpoBoil TpanchopMmanuu mpoueccoB B cucteMe oOpa3oBanusi PecryOmmku
benapyce Ha 2019-2025 rr., yrB. Munuctpom obpazoBanus 15.03.2019;

locynapctBennas nporpamma «l{udpoBoe pazsutue bemapycu» na 2021-2025 rr., yTB.
nocraHoBieHneM Cosmuna Pecriy0nmku benapycs ot 02.02.2021 Ne 66;

Konnenus passutusi cuctembl oOpa3zoBanusi Pecnyonuku benapycs no 2030 roma, yTB.
ITocranoBnennem Cosera MunuctpoB Pecriyonuku benapyck ot 30 Hosi6ps 2021 roga Ne 683.

B cooTBeTcTBHM C JaHHBIMM JOKYMEHTaMHM LHU(poBas TpaHcPopMalus AEsITeIbHOCTU
yupexaeHuss oOpa3oBaHusi «bemopycckuil TrocyaapCTBEHHBIM YHMBEPCHTET MUILEBBIX U
XUMHUECKUX TexHojoruit» (manee — BI'YT, yHuBepcurer) ocyuecTBisiercs IO JABYM
HamnpaBlICHUsAM: LUGPOBU3ALMSA  CHUCTEMBbl  YIpPaBIEHHS  YHUBEPCUTETOM;  IM(poBHU3aLUs
o0pa30BaTenpHOro Mpoliecca.

[udpoBu3zaiys cucTeMbl YIpaBIeHHs MO3BOJISIET NOTHOCTHIO aBTOMATU3UPOBATh PYTHHHBIE
omnepaly U TPYJOEMKHE 3aJauyd [0 OIEepaTUBHOMY cOOpy M 00paboTke HHQOpManuu,
¢dopmupoBaHHio 0a3 JaHHBIX O KJIFOUEBBIX MOKa3aTesX NESATEIbHOCTH YHUBEPCUTETA; YIIPOCTHUTh
MOPSAIOK OCYILIECTBJICHUS aIMUHUCTPATUBHBIX IPOLEAYP 3a CUET NEPEBOJIAa UX B AIEKTPOHHBIN BUJI.

C nenpio udpoBoi TpaHcHOpPMAIIMU TpOLEecca YIPaBIEHUS OTAEIOM HH()OPMAITMOHHBIX
TEXHOJIOTUI yHHBepcuTeTa paszpaboTaHo mnporpammHoe oOecneuenue: «APM Jlexanaty, MC
«Yuebnbiit mnan», «APM Otnen kaapoB ctynaeHtoB», 10 «Aburypuent», [10 «MoHUTOpUHT
noctymiienus onnainy, [10 «Kabuner abutypueHta». Moaynu peaqn3oBaHbl C TIOMOIIBIO
00BEKTO-OPUEHTHUPOBAHHOTO si3blka mporpammupoBanus C Sharp (C#), uMnepaTHBHOIO s3bIKa
nporpammupoBanus Delphi u C++. Mcnonb3oBana texHosnoruss MVC.

B HacTosmiee BpeMs B yHUBEpCUTETe (PYHKLIIMOHUPYET KOPIOPATUBHAsI KOMIIBIOTEPHAs CETh,
B KOTOpOM cocTouT 451 mons3oBarens.


https://ru.wikipedia.org/wiki/Delphi_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/C%2B%2B

[Tpomomxkaercss OOHOBJICHME W HapallMBaHHE KOJIMYECTBA KOMIIBIOTEPHOM TEXHHMKH. B
BI'YT umeercsa 712 komMnproTepoB, U3 HUX 172 ycraHOBJIEHO B 12 KOMIBIOTEPHBIX Kilaccax, a 540
(B Tom uucie 145 HOyTOYyKOB) UCHONB3YIOTCS Ha Kadeapax U B CTPYKTYPHBIX IMOAPA3JICICHUSX.
Kpowme storo, B Hanmnuuu 226 npunTepoB, 61 MDY, 27 konupoBaJIbHBIX anmnapaToB, 57 CKaHEPOB.

B yHuBepcurere UMEIOTCS ayJUTOpUH, 0OOPYIOBaHHbBIE CTALIMOHAPHBIMHU MPOEKTOPAMH U
JKpaHaMM, WHTEPAKTUBHBIMH JIOCKaMH, ayJuO, MHUKIIEP-YCWIHTEIIMU U KoloHkamu. Ha
HACTOSIINN MOMEHT UMEETCs 55 KOMIUIEKTOB MYJIbTUMEAUUHOTO 000pyI0BaHUs, 6 MHTEPAKTHBHBIX
JIEKTPOHHBIX JOCOK CO CTALlMOHAPHBIM IIPOEKTOPOM, ayIUO-BHUIEO cHUCTeMa (B KOMIUIEKTE ¢
BHUJIeoCcTeHOW 3x3 W3 manenei 557).

B HamuuuM JIMOEH3MOHHBIE IIAKEThl NPHUKIAAHBIX IHporpamMm: «KOHCYJIBTaHT IUIHOCY;
«xcnepr 2-Kmumenr»; «1C Byxranrepus 7.7»; HauucieHHe 3apaOOTHOM IUIAThI, HAYMCICHUE
CTUIIEHAUH, IPUXOHAsI Kacca; KOHTPAKT (Iu1aTHOe oOpa3oBaHue); Ka3HauelcTBo; «bank-KnneHn»;
APM «Kanpsl»; nepcoHu(UIIMPOBAHHBIA YU€T; pacipeesieHue BhITyCKHUKOB; APM «MHxenep-
CMETYHK» (pacyeT cMeT U nporeHToBoK); UPBUC-64, «Otanony», UTIC «Ctanmapt», Solid Works.

OYHKIMOHUPYET CHCTEMa 3JIEKTPOHHOTO JOKYMEHTOOOOpOTa, HMHTEIPUPOBAHHAS C
CHCTEMON MEKBEJOMCTBEHHOT'O IOKyMEHTO000pOTA.

Ha caiite ynuBepcurera pasmenieH Penosuropuii, koTopslii HacuutbiBaeT 4196 3amuceil.
PenosuTtopuil BKIIIOYaeT: craThH, onyOiuKoBaHHBIE B kypHane «BectHuk BI'YT», B cOopHuKax
MaTEpUajIoB MEXKJIYHAPOJHBIX HAYYHO-TEXHUYECKUX KOH(pepeHUud «TexHuka M TEXHOJIOTus
IUILEBbIX IPOU3BOJCTBY, MEXJIYHAPOAHBIX HAyYHO-METOJHuecKuX KoHpepeHuuil «KauectBo
MOATOTOBKU  CHELMAIUCTOB B  TEXHUYECKOM YHHUBEpCUTETE: MpOOJEMBbl, MEPCIEKTUBBI,
MHHOBAIIMOHHBIE MOAX0/Ibl»; aBTOpedepaThl AUCcepTaLuii; OnbarorpapuuecKkue yKazaTelu.

O0beM siexTpoHHOM OubOimorexku — 1772 Ha3BaHusa. CrpaBOYHO-IIOMCKOBBIM ammapar
BKJIIOYAET TPAJUIMOHHbIE KaTajJord (ajagaBUTHBIM, cHCTEeMaTH4eCKuid, Tonorpaduyeckuil) u
AJIEKTPOHHBIN KaTajor, CO3JaHHBIA C MOMOINBI0 mporpammHoro obecreuenuss MPBUC 64/32,
KOTOpHBIN coctaBisier 149376 Gubnuorpaduueckux 3amuceld, JOCTYIEH Kak IS MOJIb30BaTelei B
JIOKaJIbHOM CeTH, Tak U 4yepe3 VIHTepHer.

B Gubnunoreke mpeaocTaBisiics AOCTYI K 3JIEKTPOHHO-OnbimoreunbiM cuctemam «JIAHbD,
«3Hannym» u Ap. OTKpBIBaICS TECTOBBIN NOCTYH K oOpa3oBarenbHOM muiatdopme «tOpaidTy; 6ase
JTAHHBIX «AHTHUILIATUAT»; 3JIEKTPOHHO-OMOIMOTEUHbIM cucTeMaM «KOHCYNbTaHT CTyIEHTa»;
«PykonT»; IPR BOOKS 1 np.

[Tudposuzamus Bcex cdep ACATENBHOCTH MPUBEACT K KapJIUHAILHOMY M3MEHEHHUIO PbIHKA
TpyJa, BO3PAaCTaHUI0 BOCTPEOOBAHHOCTH HOBBIX KOMIETEHIMH B 00JacTH HH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

s coxpaHeHHs] KOHKYPEHTOCIIOCOOHOCTH YHMBEpPCHUTETa Ha PBhIHKaX 00pa30BaTENIbHbBIX
ycayr ¥ TpyZAa HeoOXoAuMo oOecrneuuTh Kak LU(POBYIO TpaHCHOpMAaLHI0 00pa3oBaTeIbHOIO
npolecca, Tak ¥ MOJAr0TOBKY CIIEHHUAIUCTOB C U(PPOBBIMU KOMIIETEHLIUSMHU.

[TudpoBu3zanys NO3BOISIET PACIIUPUTh paMKH 00pa30BaTEIbHOTO MPOCTPAHCTBA, CO3/1aBaTh
pecypchl, NPaKTUYECKH HEOTPAHUUYEHHBIE IO HOMEHKJIATYPE U COAEPKAHUIO.

C nenblo akTuBH3aLMU LUGPOBON TpaHchopmarun oOpasoBatenbHoro mnpouecca B BI'YT
peain30BaHO IporpaMmmHoe obecrieueHne «O0pa3oBaTeIbHbIA MOPTAT» MOCPEACTBOM ILIATPOPMBI
Moodle (Modular Object-Oriented Dynamic Learning Environment — MoayibHas 0OBEKTHO-
OpUEHTHpPOBaHHAas IMHaMuYeckas yuyeOHas cpena) . JlocTyn k 00pa3oBaTeIbHOMY MTOPTaTy UMEETCs
y Ka)KJI0T0 NPENOJaBaTeNsl U CTyJ€HTa YHUBEPCUTETA.

[Tnardopma mo3BossieT co3aaBaTb OTPOMHOE KOJMYECTBO OOPa30BATEIbHBIX JIEMEHTOB U
pecypcoB, OCYLIECTBIATh Mpolecc OOy4eHHUs B PEKUME pPEaTbHOTO BpPEMEHH, OOecleyrBaTh
KOMMYHHKAIIUU MEXy YYaCTHUKaMU 00pa30BaTebHOTO Mpoliecca.

HemanoBaxxubsIM siBisieTcst To, yTo Moodle erko MHTEerpupyercsi ¢ JpyruMu CUCTEMaMu U
CepBHCaMHU, MOJJEPKUBAET BCE COBPEMEHHBbIE (opMaThl, MO3BOJSET 3arpy3uTh JHOOON THUI
KOHTEHTa M JIoOble pPa3pabOTKH, CO3JaHHbIE MNPOo(eccOpCKO-MPeno aBaTeIbcKuM COCTaBOM
YHUBEPCUTETA.


https://rucont.ru/
http://www.iprbookshop.ru/
https://moodle.org/index.php?lang=ru
https://moodle.org/index.php?lang=ru

Ha nacTosimuii MOMEHT B yHUBEPCUTETE HAKOIUIEH OOJIBIION OMBIT B 00JaCTH MPUMEHEHUS
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM MpOIIecce.

B oOpa3oBarenbHOM mporecce IO JUCLHUIUIMHAM TEXHUYECKOM M TEXHOJIOIMYECKOH
HAIpaBJICHHOCTH AKTUBHO TMPUMEHSIOTCS TEXHOJOTMH AaBTOMAaTH3allUM, BU3yalu3allUd U
MO/JICIIMPOBAHUS IPOLIECCOB M 000PYIOBaHUS C HCIIOJIb30BAHUEM:

SCADA cucrempl — HWHCTPYMEHTAJIBLHOH MPOTPAaMMBI, OOECIICUMBAIONIEH CO3/IaHKE
IPOrpaMMHOT0 OOEeCTeUeHHs AJIsi aBTOMATH3AlMH KOHTPOJS W YIPABJICHUS TEXHOJIOTHYECKHM
MIPOLIECCOM B PEKHUME PEaIbHOTO BPEMEHU;

nporpamMHoro kommiekca Solid Works — Haumbosnee mnomyasipHOrO TakeTa i
WHXEHEPHOTO MpPOEKTUpOoBaHUS U 3D-MoJenupoBaHHUS TEXHOJOTMYECKOTO 000pYAOBaHUSA,
COJIEPIKAIIEr0 MHOXECTBO JONOJIHUTEIbHBIX MHCTPYMEHTOB, IO3BOJISIIOIIMX IPOU3BOAMTH HaJ
MOJIETIbIO BUPTYaIbHbIE TEXHUYECKUE UCTIBITAHMUS;

nporpaMMHbIX obomodek Autodesk Inventor, Mechanical Desktop mns TpexmepHOro
KOMITBIOTEPHOTO MOJIETTUPOBAHUS MPOMBIIICHHBIX pOOOTOB-MaHUITYJISITOPOB u
POOOTU3NPOBAHHBIX TEXHOJIOTHYECKUX KOMIUIEKCOB;

MIPOMBINIUICHHBIX KOHTposuiepoB ADAM, Simbol — 31eKTpOHHBIX HHU(POBBIX YCTPOKHCTB,
CTIIOCOOHBIX ~ YIPABIATh PA3NUYHBIMH  TEXHOJOTHUYECKUMH MPOIECCAMH B  MPOMBIILICHHBIX
yCIoBUSIX, obecrieunBas Oecriepe0oitHy0 paboTy HHKEHEPHBIX CUCTEM.

B BI'VYT co3manbl BupTyanbHble J1a0OpaTOpUU, OCHOBAaHHbIE Ha TexHoJorusx 3D-
MOJICTIMPOBaHUs, pa3pabdOTaH MapK HHTEPAKTUBHBIX TPEXMEPHBIX MOJENeld TEXHOJIOTHYECKOTo
o0OpymOBaHUs, MEXaHW3MOB, Yy3JIOB, JeTaJied IS  pa3jiMYHbIX  OTpacied  MUIICBOH
MIPOMBIIIJICHHOCTH W OOIIECTBEHHOT'O MUTAHUSI.

Pacmmpsiercss mcronp3oBaHMe B 00pa30BaTENbHOM —NPOIECCe KOHTPOIUPYIOIIUX U
oOydarolux MporpaMM, MOJECIUPYIOUIUX U PACYETHBIX MPOrPaMM, TPEHAKEPHBIX JIaOOPATOPHBIX
KOMILIEKCOB, KOMITBIOTEPHBIX MOJIEJIEH JTa00paTOpHBIX paboT, rpaduecKuX MPOSKTOPOB U JIp.

OddexTuBHOM cuCTEeMON 00yUeHHsI, KOTOPasi O3BOJISET MPOBOJUTH TPEHUHTH CTYJCHTOB B
MaKCUMaJbHO DPEAJTUCTUYHOM OKPYXKEHHUM U CIIOCOOCTBYET YMEHBIIEHUIO BEPOSTHOCTU
BO3HUKHOBEHHUS aBaPUMHBIX CUTYallUi BCJIEICTBHE HEMPABHILHOTO OOpalieHus ¢ 000pyA0BaHUEM
pu paboTe Ha IPOU3BOCTBE, SBJIAETCS TPEHAKEPHBIN J1a00paTOPHBIM KOMILIEKC «XOJI0IUIbHbIE
YCTaHOBKU.

KOHTEHTBI CUCTEMBI TUCTAHIIMOHHOTO OOYYEHHSI M KOHCTPYKTOpa KypCcoB ««iSpring Suitex»
IOPUMEHSIOTCS A pa3pabOTKU JAMCTAaHLIMOHHBIX Ja0OpaTOPHO-NPAKTHUECKUX 3aHATUH MO
NpOoUIBHBIM JUCHUILIMHAM Ka(eqpbl TEXHOJIOTUU MOJIOKA U MOJIOYHBIX NPOTYKTOB.

B naGopaTtopHOoM npakTHKyMe y4eOHBIX AUCHUILUIUH XUMHUECKOTo Mpouiis npu oopadboTke
AKCIIEPUMEHTAJIbHBIX IaHHBIX IPUMEHSIOTCS TPOrPaMMbl PU3NKO-XUMHUYECKOTO MOJECIUPOBAHMSL.

OpnHoil w3 wuHHOBaluii B cdepe OOLIECTBEHHOr0 MHMTAaHUS, OCBAaMBAaeMOM HaIIUMH
CTYJEHTaMH, siBIsieTcsl npuioxenue Foodpairing — orpoMHBIN KaTajqor MHIPEAUEHTOB, KOTOPBIN
MO3BOJISIET COCTAaBUTh YHUKAJIbHbIE apOMaTUYeCKHe Mapbl MpoIyKToB. HemanoBaxxHas 0cOOEHHOCTh
¢GynneipuHra 3aKir4aeTcss B TOM, YTO BC€ PACUeThl U aJTOPUTMbI BBIUMCISET MCKYCCTBEHHBIN
MHTEJIEKT.

@ynneipuHr 3acTaBisieT CTYACHTOB OTOPOCHUTH C(HOpMHpOBABIIMECS TaCTPOHOMHUYECKHE
111a0JIOHBI, TO3BOJISIET HAUTH HETPUBUAIIbHBIE BKYCOBBIE MAphbl M CO3/1aTh A0COJIFOTHO HOBOE OJIHO0
C HEOOBIYHBIM BKYCOM, apOMaTOM, a 3a4acTyl0 TEKCTYpOil.

bmoga, co3maHHble B paMkax J1abOpaTOPHOrO MpakTHKyMa Ha OCHOBE TEXHOJIOTUH
¢bynnelpunra, NpeAcTaBIsOTCd Ha KOHKypcax Mpo(ecCHOHATbHOTO MacTePCTBA, TJI€ OTMEYArOTCs
HarpaJiaMu BBICILIET0 KauecTBa.

C npumenennem nporpamm Turbosite m Microsoft Visio co3maHbl ¥ MOMOJHSAIOTCA
AJIEKTPOHHBIE OAaHKHU JAHHBIX [0 COBPEMEHHOMY TEXHOJOTHYECKOMY 000pYIOBaHUIO TPEATPUATUN
MUIIEBOW, XMMHUYECKOW TPOMBIIUIEHHOCTH M OOIIECTBEHHOTO MHTaHUS, MO COBPEMEHHOMY
aCCOPTHMEHTY OTAEJBHBIX I'PYIII IPOIOBOJIBCTBEHHBIX TOBAPOB.

B oOpa3zoBaTenbHOM mpolecce CO3JAIOTCS W HUCHOJBb3YIOTCS  BUACODUIBMBI U
MyJIbTUMEAUA(DUIBMBl  JUI  HM3Yy4YEHHS COBPEMEHHOIO IPOMBILIUIEHHOTO O0OpYAOBaHUS U


https://3ddevice.com.ua/proektirovanie/
https://3ddevice.com.ua/3d-modelirovanie/

MEPEOBbIX TEXHOJIOTUH MUIIEBOM, XUMUYECKON MPOMBIIIJICHHOCTH, TOPTOBIM M OOIIECTBEHHOTO
NnuTaHus. Bupeoreka BKIIOYAET KakK CIOKETHI, CHATHIE HAa pPEANbHBIX NPEANPUATHAX, TAK H
CO3JIaHHBIE Ha 06a3e BUPTYaJIbHBIX MOJIEIEeH TEXHOJIOTHUECKUX MPOIIECCOB U 000PYIOBAHUSI.

[IpoBonATCsT UrpoBbl€ 3aHATHUS HA MAIIMHHBIX HOCHUTENSAX, B XOJ€ KOTOPBIX YYaCTHUKHU
B3alMOJICHCTBYIOT C NEPCOHAIBHBIM KOMIBIOTEPOM, PEATU3YIOLIMM AJITOPUTM PEAKLIUU Ha X
peuienus, 6o apyr ¢ apyrom nocpenctsom [IK. Merton npennonaraer HalMyue UMUTAMOHHBIX
MAIIMHHBIX MOJIENeH (aJIrOpUTMBI M pa3paboTKy Ha 0a3e MakeTOB MPHUKIJIAIHBIX IPOTPaMM).

Pa3zpabotku mpodeccopcko-nperno1aBaTeabCKoro COCTaBa YHHBEPCUTETa BKIIOYAIOTCS B
COCTaB ANEKTPOHHBIX yueOHO-MeToanuecknx komruiekcoB (DYMK). Tak, 3a mocneaHue roapl ObU10
pazpaborano 254 DYMK ¢ uCHonb30BaHUEM CIECHHAIM3UPOBAHHBIX IPOrPAMMHBIX 000JI0UYEK
TurboSite, SiteEdit, SunRav BookOffice, NeoBook, eBooksWriter, BookDesigner u ap. B
Hacrosiee Bpemss DYMK co3nmarorcst Ha 6aze mporpaMMHoOro odecnedeHuss «OOpa3oBaTebHBIN
IIOpTaI».

[Tomumo  tMQPOBBIX  KOMIIETEHIMM,  MOJOABIM  CIEUHMATUCTaM  HEOOXOIMMBI
byHIaMeHTalbHBIE 3HAHUS, HABBIKM KPUTHYECKOTO MBIIICHHUSA, CHOCOOHOCTh IPHUHUMATh
HECTaHJAPTHBIC PEILICHMUS.

B ycnoBusax nugpoBuszanyy Bo3pacTaeT poib aKTUBHBIX U MHTEPAKTUBHBIX II€1aroru4ecKux
TEXHOJIOTUI, OCHOBaHHBIX Ha JOMHUHUPOBAHHUU AaKTHUBHOCTH OOydaluxcs, HHTEPAKTUBHOU
KOMMYHHKAIIH, KOMaHIHOH paboTe, TPYNIOBOI U MHANBUIYAIBHOU pedrIeKcu.

B o6pazoBarensHom mnporiecce BI'YT mmumpoko NPUMEHSIOTCS TEXHOJIOTHH aKTHUBHOTO,
MpOOJIEMHOTO, KOHTEKCTHOTO M TIPOEKTHOTO OOYy4YeHHs, B TOM 4HCIE: METOHA KeHc-CTau,
texHonorus «l[loprdonuo crynentay, npecc-koH(MEpeHIINH, KPYTIble CTOJbI, TUAAKTHUECKUE UTPHI,
METOJIbl PEIIECHUsI CUTYAlMOHHBIX IPOU3BOJCTBEHHBIX 33Jay, METOJAbl T'PYIIIOBOM IUCKYCCHH,
TEXHOJIOTUN Y4eOHO-HCCIIE0BATENbCKOW JEATEIBHOCTH CTYACHTOB, MMHTALIMOHHBIC TPEHUHTH,
METOJIbl MPOOJIEMHOTO M3JIOKEHMSI JIEKIMOHHOIO MaTepualla, CXEMHO-3HaKOBBIE MOJENHU
MPEACTABJICHUS 3HAHUM U Jp.

OpnHoit u3 Hambosee BOCTPEOOBAHHBIX B YCIOBUSAX LU(MPOBU3AIMK SBISETCS TEXHOJOTHUS
OpraHM3aliy MPOEKTHOU NEATENLHOCTH OOYYaroIIMXCs, OCHOBAaHHAs Ha peajn3alluu Pa3InYHBIX
TUTIOB WHAMBHIYaJIbHBIX W KOMAaHJHBIX YYEOHBIX MPOEKTOB (MCCIENIOBATEIHCKHX, TBOPUECKHUX,
MIPAKTUKOOPUEHTUPOBAHHBIX, TPUKIIAIHBIX, HH(POPMAIIMOHHBIX ), B TOM YHCJE U CETEBBIX MPOEKTOB.

[IpoexTHass NeATENbHOCTh HANpaBi€Ha Ha Pa3BUTUE HHTEIUIEKTYalbHBIX CIIOCOOHOCTEH
CTY/IEHTOB, TOBBILIIEHHE MX CTPEMJICHUS K HENpEepbIBHOMY MPUOOPETEHHIO 3HAaHUM B Ipolecce
pelleHns KOHKPETHOM 3HauMMoM mpoOiembl. bornee Toro, naHHash TEXHOJIOTHSI MPEIOCTaBISET
BO3MOYKHOCTh p€alIM3allid WHHOBALMOHHBIX (OPM KOHTPOJS, MPEeIyCMaTPUBAIOLIMX OLIEHKY
CIOCOOHOCTH OOYyYarOUIUXCsl K TBOPUYECKOM AESITETbHOCTH, UX TOTOBHOCTh BECTH MOMCK PELICHUS
HOBBIX U HECTAHJIAPTHBIX 33]1a4.

Br160p Buia peanzyeMbIX TPOEKTOB OCYIIECTBISETCS UCXOAs U3 HAMPABICHUSI TOATOTOBKH
o0yyaromuxcs, Kypca 00yuyeHHs! U yPOBHS 3HAHUI.

Ha mianmmx xypcax BBIIOJHSIOTCS IPOEKTHI, HAPABJICHHbIE HA pa3BUTHE M03HABATEIbLHON
aKTUBHOCTH M TBOPYECKHMX CMOCOOHOCTEH O0ydaroLuxcs, 3aKperjeHue U yriayOneHue 3HaHUH 1o
y4eOHOM JUCHMIUIMHE, I[IOJIyY€HHE HaBBIKOB COBMECTHOM JeATelNbHOCTH. I[IpoeKkThl MOryT
BBIMTOJIHATHCS KAK MHANBUAYAJIbHO, TAK U B MAJIBIX TpyMax.

CrnoxHble UCCIIEIOBATEIbCKUE MPOEKThI, HalpaBiIeHHbIE Ha (OPMUPOBAHUU HAYYHOI'O
MHUPOBO33pEHUS, TNPO(PECCHOHANBHON KOMIIETEHTHOCTH OOBIYHO TMpeJylaraloTcs —CTyJAeHTaM
CTapUIMX KypCOB IO JUCIUIUIMHAM CHEIHATIbHOCTU U MPOQUIH3aIIH.

PesynbraTel  mpoekTHOW ~ paboThl  OOy4aroIIMXCsl — 3aciIyIIMBAIOTCS Ha  y4eOHO-
UCCIIEIOBATENIbCKOM CEMHUHApe WJIM CTYACHYECKONM KOH(pEpeHUHMH Mo Yy4eOHOM HCHUILUIMHE.
VYcenenHas npe3eHTalus pe3yJlbTaToB IMPOEKTHOM AEATENbHOCTH M CcHcTeMaThdeckas pabora
CTYJCHTa B T€UEHHE CEMECTpa SIBJISIIOTCS OCHOBAHMEM JUISl MPOXOKIACHMS TEKYIIEH aTTecTallud B
¢dopme 3auera, a TakKe YUUTBHIBAETCS MPH NPHEME dK3aMEHa.

Haubonee ycnemrHele M 3HauMMble MPOEKTHl MOTYT OBbITh MpPEICTaBiICHbl Ha HAYYHBIX
CTY/IEHYECKHX KOH(EepeHLUAX, HayIHBIX/TPO(PECCHOHATBHBIX KOHKYPCaXx.



[Tomumo mpoekTHOro O0ydeHuss B oOpazoBaTenbHOM mpomecce BI'YT mpu mpoenenun
MIPAKTUYECKUX 3aHATUI MCIIONIB3YIOTCS U APYrHe Melarorndeckue TEXHOIOTuU, BOCTpeOOBAHHBIE B
YCIOBHSX (P pOBHU3aLINU, HANOOJIEe HHTEPECHBIMU U3 KOTOPBIX SBIISFOTCS:

TEXHOJIOTUSI MPOOJEMHOro OOydeHHMs] — TEXHOJOIMs, CIIOCOOCTBYOIAs (POPMUPOBAHUIO
[I03HABATEJIbHON CaMOCTOSITEIbHOCTH CTY/IE€HTOB, YMEHUS BBIABUIATh U pa3pelllaTh HECTaHAAPTHBIC
IpoOJeMbl, HUCMOIb30BaTh METOJbl IOMCKAa M BU3YaIU3alUM IPUYMH, KOTOpBIE MNPHUBOIAT K
npobneme (nuarpamma Mcukassl U 11p.);

TEXHOJIOTUS MPOOIEMHO-CUTYaTUBHOTO O0YYEHUS C UCIOJIb30BaHUEM KEHCOB — TEXHOJIOI U,
HCIIOJIB3YIOIIAsl OIMCAaHUE ITPOU3BOJACTBEHHOM, YIIPABICHYECKON MM DKOHOMHUYECKOM CUTYallMH,
CIeLUaIbHO C(OPMYIMPOBAHHOM IpernojaBaTesieM Ha OCHOBE peaJlbHOW NPAaKTUKU JJIs aHAIIU3a,
peleHusl, OLEHKU CTyAeHTaMH. MeToa 0oOydeHHus BKIIOYAeT MOPSIOK pPAaCCMOTPEHHs, aHAJIn3a
Kelica, MOUCK M IPE3CHTAlMI0 pElICHUs, BbIPAOOTKY OLIEHKH, ONUPAOLICHcs Ha ONpeAerIeHHbIX
KPUTEPHUSIX;

TEXHOJIOTUM pe(IIeKCUH — HHTEPAKTUBHBIE TEXHOJIOTUH, XapaKTEPU3YIOIIMECS BBICOKUM
YPOBHEM JIMYHOW BKIIFOUYEHHOCTH CTYACHTOB B MPOILIECC O0YUCHHSI, TO3BOJISIOMINE UM (PUKCHPOBATH
COCTOSIHME CBOET0 CaMOPA3BUTHUS U MEXJINYHOCTHBIX KOMMYHHUKALUH, CHUMAaTh MEKIMYHOCTHBIE
Oapbepbl IPU OPTaHU3AINH KOJUICKTUBHON MBICIIEACIATEIIbHOCTH;

TEXHOJOTMSl HAa OCHOBE TyMaHM3alud M JEMOKPAaTU3allUd OTHOIUEHUH  MEXIY
npenojaBaTeieM U O0y4yaeMbIMU — TEXHOJIOTUS COTPYAHMYECTBA, AJII KOTOPOM XapaKTEpHBI
J00pO’KeNaTeIbHOCTh, JOCTYIHOCTh M JEMOKPATU3M B OTHOIICHHUSX, ONTHMHU3M, MOOILPEHUE
MHULMATUBBL, JIMYHBIA IPUMEpP, COLUAIBHO-TICUX0JIOTUYECKUE METOIbI BO3IEHCTBUS;

UHTEJUIeKT-KapTa (MeHTalbHasg Kapra, mindmap) — MeTOJ BH3YyaJlM3alUU JaHHBIX,
WHCTPYMEHT, KOTOPBI moMoraeT 3(pQeKTHBHO CTPYKTYpPHPOBAaTh M 00padaThiBaTh MH(OPMAIHIO,
HaXOJUTb B3aUMOCBSI3U MEXKY €€ YaCTAMHU;

«Ton — Tom» — mMOMIAroBbIl AJTOPUTM BBINOJHEHUS 3aJIaHUM, MO3BOJISIOIIMI MMOBBICUTH
YIIPaBJIIEMOCTh Y4€OHBIM IPOLIECCOM;

MennaA30yka — uWHTepakTHBHAs (opma OOydeHHS, MPUEM BHU3YAIH3aLUU TMOHATUUHOTO
anmnapara y4eOHOW AMCUUILUIMHBI Ha YPOBHE 00Pa30B U acCOLMALUIA.

Jlnsg Bcex cnenuanbHOCTEW BbIciiero ooOpazoBaHus B BI'YT peannsyercss KOHTEKCTHOE
o0y4yeHHe, OPUEHTHPOBAHHOE Ha IMPO(ECCHOHAIBHYIO HOArOTOBKY CTYAEHTOB U pealu3yeMoe
MIOCPEACTBOM CHCTEMHOI'O HCIOJB30BaHUS NPOPECCHOHATBHOIO KOHTEKCTa, IOCTENEHHOIO
HACBHIIIEHUsT 00pa3oBaTeNbHOIO TMpolLecca 3JIEMEHTaMU MPO(PECCHOHANBHON  JIesATETbHOCTH.
Haubonee BakHbIMM aclieKTaMy IPU peaii3alliid KOHTEKCTHOTO MOAX0/1a SBJISIOTCS:

npoBeieHue y4yeOHBIX 3aHATUH Ha Oa3e ¢winanoB kadeap Ha MNPOMBIIUIEHHBIX
MPeNNPUATHIIX

IPOBE/IEHUE MacTep-KJIacCOB Ha 0a3e yHHMBEpPCHTETa C Y4acTHEM BEAYIIMX CIELHATUCTOB
MpEANPUATHI

o0y4yeHHEe CTYIEHTOB IO PabOYMM MPOdeccusM;

yuactue B HanmoHanbHBIX M MEXIyHApOJIHBIX KOHKYpCax MpodeccrnoHaIbHOTO MacTepCTBa
«Worldskills» mo xomnerenuuu «KynuHapHOe HCKycCTBO», «XieOomedeHue» u «PecTtopaHHBIH
CEPBUCY.

B BI'YT moCTOSIHHO BBINOJHSIOTCA HAay4HO-HCCIIEOBATENbCKUE pabOThl METOJIUYECKOTO
XapakTepa, HalpaBlIeHHblE Ha pa3pabOTKy WM aJanTalyi0 WHHOBAIIMOHHBIX I1€1arOrMuecKux
texHonoruii. Tak, B mepuon c¢ 2017 mo 2020 roxst B BI'YT BBIMOIHSINMCH YETBIPE HAy4YHO-
HCCIIeIoBaTeNbCKUe paboThl HAYYHO-METOAMYECKOoro xapakrepa: «HaydHo-MeToauyeckiue OCHOBBI
MOBBIIIEHUS KayecTBa IOJATOTOBKU CTYJEHTOB B IPOLIECCE MU3YYEHHUs COLMAIBbHO-I'YMaHUTapHBIX
TUCHUILTUHY; «MeToauueckre U JUHTBUCTUYECKUE OCHOBBI NMPENOJaBaHUsl MHOCTPAHHBIX SI3BIKOB B
TEXHUYECKOM YHHUBEpPCUTETE B yCIOBMsIX VMHTepHeT-TeXHONOrN»; «VccaenoBanue cCOBpeMEHHOTO
COCTOSIHMSI ~ TEXHOJOrMd  mepepalOTKM  Msica W pa3paboTka  HMHTErPUPOBAHHOTO
MEXIUCIUIUTMHAPHOTO SJIEKTPOHHOTO y4eOHUKa ISl CTYJACHTOB Cclienuann3auuu TexHoaorus msca
U MSCHBIX HPOAYKTOBY»; «MeToauueckoe oOecrieueHrne MPaKTUKOOPUEHTUPOBAHHOTO OOy4eHHUS
BBICILIEH MAaTEMATHUKE CTYACHTOB TEXHOJIOTHUECKUX CIIELUATBHOCTEN.



C 2021 roga OoTKpbITHI 4 HAy4YHO-METOJMYECKHE TEMBbI: «JIMHTBOIUAAKTUYECKUE OCHOBBI
ONTUMHU3AIMUA  TPO(HECCHOHATLHO-OPUEHTUPOBAHHOTO  OOy4YeHHs] HMHOCTPAHHOMY  SI3BIKY B
TEXHUYECKOM YHHBEpCcHUTETe»; «QDOpMHpOBaHHE 3A0pPOBOro o00pa3a >KM3HM Yy CTYAEHTOB
TEXHUYECKOI0 YHHUBEpPCUTETa B Ipoliecce 3aHATUN (U3MUECKOM KylIbTypoil»; «Pa3paboTka
[IPAKTUKO-OPUEHTUPOBAHHBIX ~ MH)XXEHEPHBIX  00pa3oBaTelIbHBIX  MpOrpaMM  Ha  OCHOBE
MEXIUCUUIUIMHAPHON HHTerpauun»; «CoOLMONIOro-ne1arornieckiue MOAXOAbl K H3Y4EHHUIO
(bakTOpOoB, BIMAIOIIMX HAa KayecTBO MPENOJaBaHUs JUCHUIUIMH COLUAIBHO-TYMaHUTAPHOTO
LUKJIIa».

OcHoBy ycmexa HU(PPOBOH TpaHCHOpPMALUU OOPa30BAaHUS COCTABISIOT MHHOBAIIMOHHBIC
KOMITIETEHIIUH TTpernojaBaTeieil B 001acTu HHGOPMaMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUH.

Ha Oa3e yHuBepcuTeTa €XEroJHO OPraHMU3YIOTCS KYypChl MOBBIIMICHUS KBaIU(UKALUU
PO eCCOPCKO-MPENOIaBaTEIIbCKOTO COCTaBa, MpoBoauMbie mpenonasarenssMu [ YO «PUBII».
TemaTnka OONBIIMHCTBA MPOTPAMM IOBBIIICHUS KBATU(HUKAIIMH, PEATU30BAHHBIX 32 IMOCIEIHUE
[ATh JIeT, Obljla HampaBieHa HAa OCBOCHHE COTPYAHMKAMHU YHUBEPCUTETa HH(POPMAIMOHHO-
KOMMYHMKAIIUOHHBIX  TEXHOJIOTHUI: «/lHHOBaIMOHHBIE ~ 00pa30BaTElIbHBIE  TEXHOJIOTUU:
MeJarornyeckuii, KOMMYHUKALMOHHBIH M METOAMYECKHE achekThl», «KOrHUTHBHBIE MPaKTHUKU
o0y4eHHs ¥ BOCIHTaHHS TOKOJECHUS Z (IUarHOCTUKO-KBAIMMETPHUYECKOE COMPOBOXKICHUE
oOyueHusi mokosieHus Z)», «OOpa3oBaTENbHBI MPOLECC B YCIOBUSAX MOJEPHHU3AIUM CHCTEMbI
BhICIIET0 00pa3oBaHusy, «LlupoBble TEXHOIOTHH B MPAKTHKE €CTECTBEHHOHAYYHBIX AUCIUTLIAHY,
«MeaunarpaMoTHOCTh U HH(GOPMALIMOHHAS KYJIbTypa MPEnoiaBaTeisi U CTyICHTa.

B pamkax pa6ots! lIkonbl negarornueckux 3HaHUNW YHUBEPCUTETa 0c000€ BHUMAaHHUE TAKKe
yIensuioch (HOpMHpPOBAHUIO LU(POBOM KOMIIETEHTHOCTU MPOQPECCOPCKO-TMPENOIaBaATEIbCKOTO
cocTaBa. bbutn mpoBeneHbl y4eOHO-METOAMYECKHE CEMHHAPBl M KPYTJIBIE CTOJBI O CIIEAYIOMIEeH
aKTyanpHOM TemaTuke: «OO0 HCIONb30BAaHUH CHUCTEM aBTOMATH3WPOBAHHOTO MPOEKTUPOBAHUS B
yuebHOM mporecce, «lIpoekTupoBaHHE OSJIEKTPOHHBIX YYEOHO-METOJAMYECKHX KOMIUIEKCOB IO
TeXHUYECKUM AucuuiuHaM. OneIT kKadeapbl NPUKIAIHOW MEXaHUKU U UHXKEHEPHOH rpadukmy,
«Bo3moxHocTH cucteMm 3D-npoexkTupoBaHusi B 00pa3oBaTeIbHOM Ipoliecce Ha nmpumepe Kommac-
3D», «Opranmzanus tectupoBanus cpeactBamu Moodle (Modular Object-Oriented Dynamic
Learning Environment) », «OcHOBBI pabOTBl B CHUCTEME 3JIEKTpOHHOrO oOydeHuss Moodley,
«OcHoBbI npoekTupoBannsd DYMK u Meroanka ux MpuUMEHEHUs B 00pa30BaTeIbHOM IMpOIEccey,
«Meronnyeckue M MPOrpaMMHO-TEXHUYECKHE KOMIIOHEHTHI JJIsi OOecneueHus: JUCTaHIMOHHOIO
oOpa3zoBaTenbHOro  mpouecca»,  «MHpopmannonHas  Ge3omacHOocT,  Hpu  paboTe ¢
MH(OPMALIMOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu», «MeToauka JTUCTAaHIIMOHHOTO PYKOBOJICTBA
U OpraHu3allui 3aIlUThl KYPCOBBIX pPa0bOT Mo YydeOHON JucuuiuiiHey, «OmbIT Kadeapbl
TOBApOBECHUS U OpraHU3alluy TOPTrOBIIH M0 paboTe CO CTYAEHTAMH B COLICETSIX» U JP.

C nenbto cozeiicTBus (HOpMHPOBaHUIO HH(OPMAMOHHO-00pa3oBaTenbHON cpensl BI'YT,
BBISIBJICHHUIO M PACIIPOCTPAHEHUIO JYUIINX MPAKTUK MPUMEHEHUS! HHHOBALIMOHHBIX ME1arOrHuecKux
U LUPPOBBIX TEXHOJOIMH, OOMEHa ONBITOM MEXIy MpernoAaBaTesMd B YHHBEPCUTETE
OpraHHu30BbIBATINCH KOHKYPCHI:

— Ha JIydymuid y4eOHO-METOAMYECKMH KOMIUJIEKC Mo Yy4yeOHOHW JucuMIiuiiHe (B
HOMMHAIMSX: «DJEKTPOHHBIM yueOHHK (yueOHoe mocoOue, KOHCHEKT Jiekuuid)»; «llocTtaHoBKa
nabopatopHoit  (mpakTHueckoi) paboThl»; «OOydvaromue, o0O0y4arole-KOHTPOIUPYIOIUE U
KOHTPOJMPYIOIIKE IporpaMMbl» U «ba3bl JaHHBIXY);

— Ha JYyYIIyl0 Y4eOHO-METOAMYECKYIO0 pa3paboTKy AMCTAaHIIMOHHOIO 00pa30BaTEeNbHOTO
mpolecca ¢ UCIOIb30BaHUEM HH(DOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN (B HOMUHAIIMSIX:
«Jly4dias mpakTHKa MPUMEHEHUS TMCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHM MTPU MPOBEIECHUN
JIEKUMOHHOTO 3aHsATUs»; «Jlyumias mpakThka NpPUMEHEHUs AUCTAHLHMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH TpHU TPOBEJCHUM MPAKTHUYECKOTO (CEMHUHAPCKOTo 3aHATHSA)»; «Jlyumias mnpakTuka
MPUMEHEHUS TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTMH IMPH MPOBEACHUU JTaOOPATOPHOIO
3aHATUS» U «Jlydias mpakTHKa MPUMEHEHUs! TUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTUH MpU
OpraHM3alMH 3alUThl KYPCOBBIX MPOEKTOB (KYpCOBBIX paboT)»);



—  «l/IHHOBaIIMOHHOE HAYYHO-METOJUYECKOoe oOecreueHre o0pa30BaTEeLHOrO MPOIEcca
(B HOMUHAIUAX: «DJEKTPOHHBIA YYCOHO-METOAMYECKUN KOMIUIEKCY; «IIpakThka mpuMeHeHus
MHHOBAIIMOHHBIX TE€JJATOTUYECKUX TEXHONOTU»; «lIpakTMKka NpPUMEHEHUs JAUCTAHIIMOHHBIX
00pa3oBaTEeNbHBIX  TEXHOJOTHII; «IlHHOBanMoHHbIE ~ (OPMBI ~ KOHTPOJS ~ KOMIIETEHIUI
00yUaroIUXCsI»).

B cBs13u ¢ BBIIIEU3II0KEHHBIM, MOKHO 3aKJIIOYUTh, YTO YHUBEPCUTET UMEET JOCTATOUHYIO
CTENeHb TOTOBHOCTH K LU(POBOM TpaHCHOpPMALUU, HO JUIS AAJBHEHUIIETO0 pa3BUTHUS TpeOyeTcs
pellIeHre CIeYIOUX 3a1ayu:

COBEPILICHCTBOBAHUE JIOKAJBHBIX HOPMATHBHBIX AKTOB YHHBEPCHUTETa B  OO0JIACTH
GyHKIIMOHUPOBaHUST HWH(DOPMALIMOHHO-00pAa30BaTEIbHON Cpefibl, pa3padOTKU W HUCHOJIb30BaHUS
U (POBBIX YIEOHBIX MATEPUATIOB U ITU(POBBIX TOKYMEHTOB;

pazpaboTka W pealu3alus MNHIOTHBIX TMPOEKTOB IO MPUOPUTETHBIM HAIMPABICHUSIM
udpoBU3aK Ha Kadeapax yHUBEPCUTETA;

aKTUBM3AlMsl BHEAPEHHUS CPEACTB aBTOMAaTH3allUd  YIpPaBlIeHUS 00pa3oBaTeIbHBIM
IIPOLIECCOM;

COBEpIICHCTBOBAHWE MaTepUaIbHO-TEXHUUECKON 0a3bl, HeoOXoaumon uis uudpoBoi
TpaHnchopmaru 00pa3oBaTeLHOTO MPOIIeCCa;

OpraHu3alsi  MHOTOYPOBHEBOTO  TOBBIIICHHS  KBATMPHUKAMH  MPOECCOPCKO-
MPEoIaBaTeIbCKOTO  cOCTaBa B 00JAacTH  HMCMONB30BaHUS  IMQPPOBBIX  00pa30BaTEIBHBIX
TexHoJorui, popmupoBanue HUPPOBHIX KOMIETEHIUN COTPYIHIUKOB YHUBEPCUTETA;

pa3paboTKa HAyYHO-METOJMYECKOro oOecredeHusi oOpa30BaHMsI Ha BCEX €ro YPOBHSX C
UCIONIb30BaHWEM LU(DPOBBIX MIATGOPM, CEPBUCOB W HMHCTPYMEHTOB, OOJIAYHBIX TEXHOJOTHIA,
BUPTYAJIbHOW U JOIOJHEHHON PEAIbBHOCTH, UICKYCCTBEHHOI'O MHTEJUICKTA,;

COBEpIICHCTBOBAHWE M3/JaHUA Y4eOHOMl U  y4eOHO-METOAWYECKOW JHUTepaTrypbl ¢
MCTIOJIb30BaHNEM IU(POBBIX TEXHOJIOTUN U AJIEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB;

NpUMEHEHUE CeTeBOW (HOpMBI B3aUMOJEWUCTBUS MpH pealu3anud 00pa3oBaTeNbHBIX

IPOrpaMM;
NPOCKTHUPOBAHUE U Pa3pabOTKa OHJIAMH-KYPCOB, BHEIPCHHUE DJIEMEHTOB JAMCTAHIIMOHHOTO
o0OyueHus;
pa3BUTHE JHMCTAHIIMOHHOTO OOydYeHHMs] KaK CaMOCTOSTEIbHOW (OpPMBI  TOIYYCHUS
o0Opa3zoBaHUs;

BHEJpEHHE TMepCcoHanbHOro  mudpoBoro mpoduias  oOydarolmerocs, MOCTPOCHUE
WHIVUBUAYAIBHOH  00pa3oBaTeNbHOM  TpaekTopuu,  pa3paboTKa  CHCTEMBI  YIIPaBJICHHS
WHIUBUAYAIBHBIMU 00pa30BaTeIbHBIMU TPACKTOPHSIMHI 00YYarOIINXCS.

bynymee yxe wHactynmwio: 1udpoBas TpaHchopManus —00pa30BaTEIBHOM  Cpebl
XapaKTepu3yeTcs MacIITaOHbIM U CTPEMUTEILHBIM Pa3BUTHEM.

Ongnako HEOOXOAMMO TOHHMMAaTh, YTO IU(POBBIE TEXHOJOTMM HE 3aMEHSIOT TaJaHT
nmejarora, OHHM  SIBJISIOTCS  TMEPCIEKTHUBHBIM  IMEJAarOrMUYeCKUM  HMHCTPYMEHTOM, KOTOPBIN
CHUHTE3WpPYETCS B 00pa3oBaTeNbHYIO JEATEIBHOCTH U CIOCOOCTBYET pa3paboTke HOBOI
METOJI0JIOTUH 00pa30BaHUS.
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PAZPABOTKA ITPAKTUKO-OPUEHTHUPOBAHHBIX
OBPA3OBATEJIBHBIX ITPOT'PAMM
HA OCHOBE MEX/JIACIHUILIMHAPHON UHTEI PAIIUHA

C.B. Honomml, E.JIL Bonbmcmml, WU.B. AkunineBa’

'Bernopycckuii ToCyIapCTBEHHbII YHHBEPCHTET THIEBBIX H XMMUUECKHX TEXHOIOTHIA,

r. Morunes, Pecriyonuka benapycs,

*MormeBcKuit rocyaapcTBeHHblii yHuBepcuteT uMm. A.A. Kymemosa, r. Morunes, PecryOiuka
benapych

Crtparerusi mepexoja CTpaHbl K HWHHOBAIIMOHHOHW OJKOHOMHKE M HEOOXOIWMOCTh
obecrieyeHusi ee KBATU(DUIMPOBAHHBIMHM KaJpaMH CTaBHT Iepel BBICIIEH mIkoioi PecryOmmku
benapych 3amaduy o peasMzanuyd COBPEMEHHBIX TPEOOBAHHMM K MPOPECCHOHAIBHOW IMOATOTOBKE
BBIITYCKHUKOB: KOMIICTCHTHBIX, MOOWJIBHBIX, TOTOBBIX BBIMOJHITH CBOK MPOo(ecCHOHATBHYIO
NESATEIBbHOCTh, CIIOCOOHBIX K KOHKypeHIMH. (OCHOBHBIMH 3aJlayaMHd COBPEMEHHOH BBICIICH
TEXHUYECKOH IIKOJBI SBJISIOTCSA: (DOPMUPOBAHKE Y BBITYCKHUKOB BY30B CHCTEMbI HEOOXOIUMBIX
3HAHUW, YMEHUN U HaBBIKOB; Pa3BUTUE CIIOCOOHOCTH M TOTOBHOCTH IOMONHATH U MPUMEHSATH 3TH
3HaHUS B TPOPECCHOHATBHON AESITEILHOCTH, KOTOpas MHOTO(YHKIIMOHAIBHA U TOJMIIPEAMETHA.
[IpenomaBaTenu BBICIICH IIKOJIBI B TIOCTOSSHHOM ITOMCKE OTBETA Ha BOIPOC: KaK 00pa3oBaTeIbHBIC
pe3yibTaThl TMPUBECTH B COOTBETCTBHE TPEOOBAHMSIM HOBOM CHCTEMBI MPOU3BOJICTBECHHBIX,
OOIIIECTBEHHBIX OTHOUICHWH W IIEHHOCTEH, 3ampocaM pHIHOYHOM SKOHOMUKHM U Tpyaa. lIpexne
BCETO, CIIEYEeT OOPATUTHCS K OpraHU3aIii 00pa3oBaTeIbLHOTO MpoIiecca.

B benopycckoM rocynapcTBEHHOM YHHUBEPCUTETE MUIIEBBIX U XMMHYECKUX TEXHOJOTHUU B
TeCHOW wWHTerpanuu kKadenp «Bpicmmas maremaTtukay W «ABTOMATHU3ANHS TEXHOJOTHYCCKHIX
npoueccoB 1 mpousBoAcTBy (ATIIII) Ha mpoTspkeHUU psiaa JIeT TPOBOAUTCS HaAyYHO-METOANYECKas
paboTa 1o peanu3anuy CUCTEMHOTO U TIPOIIECCHOTO M01X0/1a B (hOpMHUPOBaHHUH MTPO(eCcCHOHATEHOM
MOATOTOBKU CTYACHTOB HAa OCHOBE MEXIUCUUIUIMHApHOW uHTerpanuu [l1-4]. CucreMHbli u
MPOLIECCHBIA TOX01 B (hopmupoBaHUM MPO(ECCHOHAIBHON MOATOTOBKH CTYJSHTOB Ha OCHOBE
MEXIUCUUIITMHAPHON UHTErPallii MOYKHO MPEICTaBUTh CXEMAaTUYHO (PUCYHOK 1).

CucTeMHbIi U NpoLeccHblid noaxog B dopMmupoBaHumM
npo¢eccMoHanbHOM NOATOTOBKU CTY/IEHTOB Ha OCHOBE
MEXAMCLMNAUHAPHOR WHTErpauum
Ynpasnatoliee BO3AEWUCTBME BY3a
(uenw, 3aaaumn, TEXHONOTMKU 0ByyeHMA)

Cucrema

Bxog Buixog
[yposers  Basos. - -—p - (rpeb.  x
noarer. ) yposHio noaroT
"""""""""" cnewra)

Aei MKy pasa
AUCLUNIMHAMM U T.A,

t

Cpega:
MeTonuyeckoe obecneyeHue AUCUUNANH, MEPCOHAN U T.4.

Pucynok 1 — CucreMHBbIN U IPOLECCHBIN MOIX0]

OO1Ien3BeCTHO, YTO YPOBEHb 3HAHUN KBATU(PHUIMPOBAHHOIO MHXKEHEPA OIpEeeseTcs
ri1y0OKOH M MpoYHOi 061IenpodeccuoHaIbHON NOATOTOBKOM, KOTOPYIO HEBO3MOKHO OCYIIECTBUTD
0e3 COOTBETCTBYIOLIEH €CTeCTBEHHOHAYYHOM M, MPEXJEe BCEro, MaTeMaTHYECKOW IOATOTOBKH.
3HAYMMOCTh UCHIUIUIMHEI «BpIcIas MareMaTuka» B MHKEHEPHOM 0Opa30BaHHUM OIPEACIIECTCS €€
HaNpaBICHHOCTBIO KaK Ha OBJQJEHUE CTyJAeHTaMH (YHAAMEHTAIbHBIX OCHOB Kypca U
O3HAKOMIJICHHA C TUIIMYHBIMH MOJCIIAMU IMPEAMCETHBIX CI/ITyaHI/Iﬁ A3 00JacTu HpO(i)eCCHOHaHBHOﬁ
MOJrOTOBKM, TaK M Ha oOydeHHe OOIIMM IMOAXOAaM K IOCTPOCHUI0 MaTeMaTHYEeCKHUX Mojenel
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NPUKIAJHBIX 3a7a4. B cBsA3M ¢ 3TUM, 3HauMMasi posib B (POPMHUPOBAHUH COJAEPIKAHUS MOATOTOBKU
OyAyUIMx CrenuanicToB OTBECHAa HAMU MaTEMaTHUYECKUM JUCIUILTHNHAM.

B 2009-2011 romax BeImosiHsIach paboTa Mo Teme: «YIpaBisemas CaMOCTOSATEIbHAs
paboTa CTy/IEeHTOB KaK HaIlpaBJICHUE Pa3BUTH MEXIUCUUIUIMHAPHBIX cBs3ei». [IpeaBapurenbHbiid
aHaJI3 MEXAUCLUUIUIMHAPHBIX CBsI3ed, MpociekeHHbld 1 crneuuanbHoctd ATIII, mokasan
HE0OXOIMMOCTh HAINOJHEHUs COAEpKaHMs MOATOTOBKHU IO PAAY AMCUUIUIMH U, MPEXAE BCEro,
BBICILIEH MaTEMaTHKE NPAKTUKO OPUEHTHUPOBAHHBIM COJEP)KAHHUEM, IIOHUCKA IyTEW pacIIUpeHHs
BPEMEHHBIX pPaMOK Ha H3y4yeHHE KaK MaTeMaTHYeCKUX, TaKk M o0uenpodeccuoHalIbHbIX
mucuuiuiiH. Ha ocHOBe mMMeromierocss B By3ax OIBITa, MPOBeIEHa padoTa MO MOJEIMPOBAHUIO
yopaBisieMoil camocrosTenbHoil  pabotel  cTyneHToB (YCPC) cnemmanbroctn  ATIIIT 1o
aucuuIuiiHe «Bpicmas MaremMaThka» Kak akTHBHOM (OpMBI M MeToja oOydeHus. B wactHocTH,
MOCJIeIOBATEILHO  OCYIIecTBIeH BbIOOp TeM miusi  YCPC  (kputepuii — MeToaUuYecKas
00€CTIeYeHHOCTh, 3HAYMMOCTb, HAIIPAaBJICHHOCTh HA pa3BUTHE M YriyOJeHHWE 3HAHUI); MpojesaHa
onpezeneHHas paboTa MO pPalMOHAIBHOM OpraHMU3allMd ayAUTOPHBIX U BHEAYIUTOPHBIX (opM
YCPC u ee uHTErpanvy BO B3aMMOCBSI3aHHYIO €AMHYIO CHCTEMY; alipOOMPOBAHbI PA3TUYHbIEC TUIIBI
u ¢opmer YCPC. B pesynapraTte mnpoxaenanHodt padorst YCPC mno aucuurumae «Bwicmias
MaTeMaTHuKa» BHEAPEHa B 00pa3oBaTebHbIN nporiecc cnenuanbHoctu ATIIIL.

B 2013 — 2015 romax BeINIONHSIACH paboTa o TeMe: «CHUCTEMHBIN U IPOLIECCHBIN MOAXO0 K
OpraHu3alnuy 00pa30BaTENbHOIO Ipolecca MO JUCHUIUIMHAM E€CTECTBEHHOHAYYHOIO ILIMKIIA».
[IpoBeneHs! nccaea0BaHUs 1O CIAEAYIOIIUM HAPABICHUSIM:

-ACMIONIb30BaHNE HMH(POPMAIIMOHHBIX TEXHOJIOTHH B TMporecce OOy4YeHHs BBICHICH
MareMatuke cTyneHtoB crnenuanbHocTh ATIIII; BbIsBI€HHE NOTEHLHUANBHBIX BO3MOXKHOCTEU
COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHHA B MOBBIIICHUN 3(P(EKTUBHOCTH O0YYEHUS BBICIICH
MaTeMaTHUKe;

-popMupoBanne  comepkaHUS ~ NPAKTUKO-OPUEHTHPOBAHHOTO  OOYYEHHUS  CTYACHTOB
crnennanbHocTu ATIIIT Ha ocHOBE aHANIM3a MEKIUCITUTIIIMHAPHBIX CBA3CH.

C 2021 ropma mo Hacrosiiee BpeMsi IPOBOAMUTCS HAaydHO-METOAMYECKas padboTa IO TeMe:
«Pa3paboTka  NPAaKTHKO-OPUEHTHUPOBAHHBIX  OOpa30BaTENbHBIX  MpPOrpaMM  Ha  OCHOBE
MEXIUCIUIUTMHAPHON UHTErpanui». PaboTa sSBiseTcs MpOAODKEHHEM BBIIIE HA3BAHHBIX TEM M UX
paciiMpeHreM Ha OCHOBHbBIC MPOPECCHOHANBHBIC U PsiJi CHEIHATBHBIX AUCHUIUIMH CHEIHATbHOCTU
«Uudopmanmonnsie  cucreMbl U TexHonorun» (MCUT) kadeapsl  «ABTOMaTH3anus
TEXHOJIOTUYECKHUX IIPOLIECCOB U IIPOU3BOJCTB.

[lenp paboThl — peanu3oBaThb CHUCTEMHBIH W TPOIECCHBIM MOAXOJ B OpraHu3aluu
o0pa3oBaTenbHOro IMpolecca s cTyaeHToB cneunanbHoctu MCUT, chopmupoBats conepixkaHue
npodeccCHoOHaIbHOM  MPAaKTUKO-OPUEHTUPOBAHHOM  TMOJATOTOBKM  CTYJIEHTOB  Ha  OCHOBE
MEXIUCIUIUIMHAPHON HMHTErpaliy; CKOPPEKTUPOBaTh HUMEIIMecs M pa3paboTaTh HOBBIE
MIPaKTUKO-OPUEHTUPOBAHHbIE yuyeOHBbIE MpOrpamMMmbl; pa3paboTaTh METOJMKH peau3aluu
IIPaKTUKO-OPHUEHTUPOBAHHON MOATOTOBKH CTYACHTOB.

Ha nepBom 3tane paboTa npoBoauiack Mo CAeAyOUUM HalpaBICHUSIM:

- U3Y4€HBI 001IIe UJAKTHUECKUE BOIIPOCHI, CBSI3aHHBIE C MPOLIECCOM 00yUYEHHsI CTY/IEHTOB B
TEXHUYECKOM YHHUBEPCUTETE B KOHTEKCTE MCIIOJIb30BAHMSI MEJAarorMuecKux M MHPOPMAIMOHHBIX
TEXHOJIOTUH C y4yeToM TIJyOOKMX MEXAUCUUIUIMHAPHBIX CBsi3el. BbigeneHsl OCHOBHBIE
JUIaKTUYECKHE MPUHIIMIIBI, KOTOPbIE pacCMaTPUBAIIUCh UCIIOJHUTENAMU pabOThl KaK BakKHEWIIne
TpeOOBaHUS K OpraHM3alldu Ipolecca oOydeHHs B IIeJIOM, K (JOPMUPOBAHHUIO €ro COJAEpIKaHUs,
dbopMaM M MeTOAAM pealu3alUu: MPUHIMI CHCTEMHOCTH, NPUHIMI HArISAHOCTH, MPUHIUI
JOCTYIHOCTH, IPUHIIUI IPOYHOCTU 3HAHUM;

- TPOBEACH aHalU3 COCTOSHUS M3y4yaeMoW mMpoOJeMbl, BbBISBICHBl MPUOPUTETHHIE
HamlpaBJICHUsT  MCIIOJB30BaHMA  MEJAarorndeckux W HMHOOPMAIMOHHBIX  TEXHOJOTH,
CIIOCOOCTBYIOIIUX MOBBIICHUIO 3((HEKTUBHOCTH MOATOTOBKH OyIYIIMX CHEIUATNCTOB. BhIaeneHs
OPUHIUIBL (POPMUPOBAHMS MPAKTUKO-OPUEHTHUPOBAHHOTO COJAEP)KAaHUS MOJATOTOBKHU CTYIIEHTOB:
MPUHLMIT NMPOPECCHOHATBHON aJanTaluy, NPUHIUN (yHIaMEHTaIbHOCTH, IPUHLIUII HOBOM UAeH,
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IIPUHLMII TIpeeMCcTBEHHOCTH. OTMeUeHa Tak )K€ BaXKHOCTb Y4eTa IPUOPUTETHOCTH OTAEIbHBIX
pa3aesioB U TeM JUCHUIUIMH B (POPMUPOBAHUU COJIEPKAaHUS TOITOTOBKH.

Hanee, mpoaHalu3upOBAHO COJIEpKaHUE MOJATOTOBKH cTyAeHTOB crnenuaibHoctd UCUT mo
OCHOBHBIM 00IIeTIpoecCHOHANIBHBIM U PSly CIEeNHUaIbHBIX AUCHMIUIMH. B KauecTBe mpumepa
MPOJIETaHHON pPabOTHl OCTAHOBHUMCS Ha JAUCHUILIUHAX «TeopHst aBTOMAaTHYECKOrO YIpaBJICHUS
TEXHOJIOTUYECKUMH TPOLIECCaMH MHILEBON MPOMBIIUIEHHOCTH» Kak 001enpodeccuoHaIbHON U
«IIporpaMMHupOBaHHE CETEBBIX IPWIOKECHUIN» KaK CIIEHUAIBHOM.

[To mucuunnune «Teopuss aBTOMaTH4ECKOro yIpaBJICHHUS TEXHOJOTMYECKHMMU IMPOLIECCAMU
MUIIEBON IPOMBIILITIEHHOCTH» IPOBEEHA pad0Ta M0 CIIEIYIOIIUM HAaIIPABJICHUSAM

- onpejerneHa 1eiab MOArOTOBKH MO JAHHOW JHMCLUMIUIMHE: TEOpEeTHYECKas U MpaKTHYecKas
MOJITOTOBKA CTYJCHTOB B OOJIACTH aHAJIM3a U CHHTE3a aBTOMATHUYECKUX CHUCTEM PETYJIHPOBAHUS U
yrnpapieHusi, (GOPMUPOBAHHE YETKUX TNPEJACTaBICHUA O (yHIAMEHTAIbHBIX TMOJOKEHUSIX
IIPOEKTUPOBAHMSI CHCTEM aBTOMATHMYECKOIO YIPABJICHUS, DPA3BUTUE YMEHHUS CaMOCTOSITEIBHO
yIayOsTh U Pa3BUBATh MOJTyUEHHBIE HABBIKU;

- OIpEZENCHBI 33J]aud MOJATOTOBKU I10 JaHHOW JMCUHUIUIMHE: COPMHPOBATH y CTYIECHTOB
oOmiye MPUHLUIBl pacdyeTa JUHEHHBIX M HEJIUHEHHBIX CHUCTEM aBTOMATUYECKOTO YIIPaBJICHMS,
O3HAaKOMHTH CTY/IEHTOB C METOJAAMH aHaJW3a U CHUHTE3a CUCTEM aBTOMATHMYECKOrO YIPaBJIEHUS;
MIPUBUTH HABBIKK HUCIIONBb30BaHusE DBM s ynpaBieHHus TEXHOJIOTMYECKUMU O0bEKTaMH; HAyYUTh
Oyayliero HWHXEHepa M0 aBTOMATH3allMM HCIIOJIB30BaTh METOABl KOMIUIEKCHBIX BEJHYHWH,
MHTETPAIbHBIX U JUCKPETHBIX MpeoOpa3oBaHUil MPH pacyeTe W aHajJu3e CUCTEM aBTOMATHYECKOIo
yIpaBJICHUS.

dopmupoBaHue COAEPKaHUS MOATOTOBKM HAYaTO C OCHOBHOM 0a30BOW MUCHUIUIMHOMN AJis
yKa3aHHOU MpOo(ecCHOHATbHON TUCIMIUINHEI - BBICIIEH MaTreMaTHKU. CKOPPEKTHPOBAHbI yueOHbIC
[porpaMMbl 10 MaTE€MaTUYECKUM JUCLUUIUIMHAM. YCUJI€Ha MpPaKTUYecKass HalpaBICHHOCTb
IPUOPUTETHBIX TEM WU pas3fesioB JUCHUIUIMH «/luckpetHas wmatematuka» u «CrenuanbHble
MaTeMaTHYeCKue METOJbl U (PYHKIHMH». B 4acTHOCTH, HAMOJIHEHBI MPAKTHKO-OPUEHTUPOBAHHBIM
COJIEp’)KaHUEM TEMbI: KOMIUIEKCHas (opma TpuroHomerpuueckoro psaa dypbe, MHTErpajbHbIE
npeoOpa3zoBanus Jlamnaca u dypoe, nuckpeTHOE Z-peodpa3oBaHue, TUCKPETHOE MPeodpa3oBaHue
Jlamnaca.

AHanu3 MEXIUCHUIUIMHAPHBIX CBA3€H IMOKa3al Takke HEOOXOJUMOCTh KOPPEKTHPOBKU
yueOHbIX nporpamm no aucuuniauHam kageapsl ATIIIT. CkoppexkTupoBaHbl yueOHbIE TPOTPAMMBI
o guciumuimHaM: «OnNTUMHU3alus TEXHOJOTHYECKUX IPOLECCOB B IUILEBOM MPOMBIIUIEHHOCTH»
(paznen «Meroabl ONTUMAIBHOIO YIPaBICHUA»); «IJKCIUTyaTallds M TEXHUYECKas JUarHOCTHKa
MHPOPMALIMOHHBIX CHUCTEM B MHINEBOM mpomblnuieHHOCTH»  (paznen  «lIpomblnuieHHBIE
PEryJATOpPbI, METOJbI UX HACTPONKN»), «IIpoexTupoBaHne MHPOPMALIMOHHBIX CUCTEM B MHULIEBOU
IPOMBIIIICHHOCTH» (pa3nien «CUHTe3 aBTOMAaTHYECKUX CUCTEM YIPABICHUS).

AHanornuHas pabota mnpoBeeHa Mo  aucuuiimHe «lIporpamMmmupoBaHuEe CeTEBbIX
NPUIIOKEHUIH». YCUIeHa TMpakTHYecKas HaIlpaBICHHOCTh Y4YEOHBIX NpOrpaMM Mo 0a30BbIM
aucuuruinHaM: — «JluckperHas Marematuka», «Teopust BEpOATHOCTEM HW  MareMaTUyecKas
cTaTUCTUKa»,  «ba3pl  gaHHbBIX».  CKOppekTMpoBaHa  HIporpaMma MO  JUCLUHUILIMHE
«IIporpaMMHpOBaHNE CETEBBIX MPWIOKEHUW», SBISAIOMICHCS 0a30BOM /I BBIMOJHEHUS
JUIUIOMHOTO IPOEKTHPOBAHMSI 10 JUCHUIUIMHAM «ABTOMAaTHYECKHUE CHCTEMBI YIPABICHUS
npou3BoJicTBOM» U «IIpoekTupoBanue HHOOPMALIMOHHBIX CUCTEM B MHUIIEBON MPOMBILIUIEHHOCTH.

[Tpu popmupoBaHuM y4eOHBIX IPOTrpaMM MO AUCHUIUIMHAM Kadenp «Beiciias MaTeMaTuka»
U «ABTOMaTH3alUsi TEXHOJIOTUYECKUX TMPOIIECCOB M IMPOMU3BOJACTBY YIENAJOCh BHHMMAaHHE
COXPAaHEHMIO JIOTMYECKON IEJIOCTHOCTH M MPO(EecCHOHANBHON HAmpaBICHHOCTH TMOATOTOBKHU.
[lepecMOTpeHbl Kak cojepKaTelibHble, TaK M IleJIeBble YCTAaHOBKM  IOATOTOBKH, YCHJIEH
MPUKIIAQJHOM acleKT, MpH 3TOM COXpaHeHa IIyOokas M mpouHas (yHAaMeHTalbHas MMOJArOTOBKA.
VYcTaHoBneH pa3yMHBIM  OamaHc Mexay —(GYHIAMEHTAJIbHOCTbIO M NMPOQecCHOHANIbHON
HaNpaBJIEHHOCTHIO, 0€3 Yero HEBO3MOXKHO JI0CTUYb JJOJDKHOTO KauyecTBa MOATOTOBKHU.

Opmnako, peanu3anus TpodecCHOHATBLHO-HANIPABICHHOTO OOYYEHUS BBbI3Baja 3HAYUMBIC
TpyaHoctu. I3MeHnenune gpopmara o0yyeHHs B MOCIEIHHUE TO/Ibl, OBJIEKIIEE COKpAIleHnEe yueOHbIX
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4acoB HA M3yYEHUE JAUCLMIUIMH, TOCTABUIIO OYEPEIHYIO 3a/1a4y: KaK peaju30BaTh CTOJb 3HAUMMBIC
yueOHbIe nporpamMmMbl? Takum o0pa3zom, 0OHOBIIEHUE COJEPKAHUS OJTOTOBKU CTYEHTOB MPUBEIIO
K HE0OX0IMMOCTH OOHOBJICHHUS €€ (OpM.

Ha npotskenun psiga et Bedercs padoTa MO MOATOTOBKE METOAMYECKOro oOecredeHus
00pa3oBaTEeNBHOIO IMpoOIecca HAa OCHOBE NPOQPEeCcCHOHATHHO-OPHEHTUPOBAHHON IOJTOTOBKU
CTYICHTOB: MOJIOMPAIOTCS KOMIUIEKCHl 3HAYMMBIX 3a/laHUd JJI TMPOBEACHUS MPAKTUYECKHX
3aHATHHA, YTEHHS JICKIUH, CaMOCTOSTEIbHON pPabOThl CTYIEHTOB, a TakKe TEeMBI pedepaToB
npuKiIagHo u (QyHaaMeHTanbHOU HampaBieHHOCTH. [lo Haubonee 3HAUMMBIM AJis y4eOHOI
muctuiuinael - TAY  paszmenam  BbICHICH MaTEMaTUKH MOATOTOBJICHBI  Y4eOHO-METOIUYECKHE
nmocoOusi, colep)Kale Kak HeoOXOIHWMble TEOpeTHYeCKUe CBEICHHsA, TaK U 3a/JaHuf,
MpeAyCMAaTPUBAIOIINE aAHAJIU3 KOHKPETHBIX MPAKTUYECKUX CUTyalluidi B TEOPUM YIIPABICHUS
TeXHUYEeCKUMU OOBbekTaMu. Co37aH 3JEKTPOHHBIA y4eOHO-METOIUYECKUN KOMILUIEKC IO BBICHICH
MaTeMaTuKe JUIsl CTYACHTOB CHEHUATBbHOCTH «ABTOMATH3ALMS TEXHOJOTUYECKHX MPOILECCOB U
MPOM3BOJICTB (10 HAMPABIICHUSIM).

[ToaroToBieHHble y4eOHO-METOAMUECKHE MaTepHallbl HCHOJIB3YIOTCS B 00pa3oBaTEIbHOM
nporecce Kak o0ecrnedeHne CaMOCTOSATENbHOW pabOThl CTYACHTOB, MO3BOJISIONIEE PACIIUPUTH U
yr1youTh ux 3HaHus [5-8].

TecHoe coTpyaHuuecTBO 0O0IIe00pa30BaTeIbHOM M BBIMyCKawoIIed Kadeap MO3BOIUIO
pacIvpuTh BO3MOXKHOCTH S()(PEKTHUBHONW pealin3aliy MPAKTUKO-OPUESHTHPOBAHHOW ITOATOTOBKH
CTYICHTOB TaK >K€ pacIIMPEeHHEeM TEMaTHUKH KYpCOBBIX pabOT M JUIUIOMHBIX NPOEKTOB. B
YaCTHOCTH, B JUIUIOMHOM mpoekrte «Pa3paboTka WH(POPMAIMOHHON CHCTEMBI pacdera
JIOTUCTUYECKHUX 3aTpaT C WUCIOJb30BaHUEM MOJIU(UIMPOBAHHOTO anroputMma JIeWKkcTpbl Ha
MPEANPUATHIX MOJOYHOW NpOMBILUIEHHOCTH» (aBTop: cTylneHT rpynnsl MCUT-171 I'mueBckuii
M.A., pykoBoauTenb: noueHT AkunmeBa W.B.) mupoko wucnonb3ytorcs teopus rpados u
CTaTUCTUYECKUN aHanu3. Pa3paboTaHO MHTEPAKTUBHOE CETEBOE IPHJIOKEHUE, SIBISAIOLIEECS
MPAaKTUYECKUM NpWIokeHueM aucuuiinH  «lIporpammupoBanue CeTEBBIX  MPHIIOKEHUI»,
«ABTOMaTU3UPOBAHHBIE CHUCTEMBI YIPABIICHUS MIPOU3BOJICTBOMY, «IIpoexTupoBanue
MH(OPMALIMOHHBIX CHCTEM B MHIIEBON MPOMBIIUIEHHOCTH.

CylIeCTBEHHBIM ~ HAIpaBICHUEM  pealn3aldd  MEXKJIUCUUIUIMHAPDHOM  WMHTErpallvH,
anpoOUpPOBaHHBIM HCIIOJHUTEISIMU  PaOOTHI, SBISETCS CTyJAEHYECKas HayYHO-HCCIIEI0BaTENbCKas
pabota. Pabora o teme «Pa3paboTka nHPOPMAITMOHHON CHUCTEMBI pacueTa JOTUCTUUYECKUX 3aTpaT
C HCMOJb30BaHUEM MoAudUIMpoBaHHOro anroputma JleiikcTpe» (aBTophl: ['mueBckuit M.A.,
OunmunmnoBa A.A., pykoBogutenu: Axkunmesa 1.B., [Toxgonsua C.B.) oTMeueHa TUIIIIOMOM TEpBO
kareropuu Ha PecryOnmkaHCKOM KOHKYpCe HAyYHBIX paOOT CTYEHTOB.

[IponenanHas Ha HACTOSIIMI MOMEHT pa0oTa Moka3aja 3HAYUMOCTh MEXIUCITUTUTMHAPHON
MHTETpAallMM B TMOBBIIIEHHMM KadyecTBa IMOATOTOBKH CIEHUAIMCTOB M TEPCIEKTUBHOCTh €€
JAJbHEUIIEeH pean3alyi.
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C.323-326.

4 Tlogonsa, C.B. O moxxoxax K opraHu3anuu o0y4eHHs BbICHICH MaTEMaTHUKE CTYICHTOB
nmwkeHepHbix cneruanbHocter / C.B. Ilomonsn, O.A. Illenapukora, U.B. FOpuenko // KadectBo
MOATOTOBKH  CICIHMATUCTOB B  TEXHUYECKOM YHHUBEPCHUTETE: MPOOJIEMBbI, MEPCICKTHBBI,
WHHOBAIIMOHHBIE TOJIXOJbI: Te€3. JOKJI. Hayd. Meroj KoH¢., Morunes, 22-23 Hos0ps, 2012 r./
Morunes, 2012. —C.123-126.

5 Tloponsu, C.B. PazHocTHBIC ypaBHEHU. Z-TIpeoOpa3oBaHKE U €ro MPUMEHEHHE: y4eOHO-
metonudeckoe mocooue / C.B. [TogonsnH, U.B. FOpuenko. — Morunes: MI'YII, 2014. — 312 c.

6 Ilomonsan, C.B. OmnepalmoHHOE HMCYUCIECHHWE U €ro MNPUMEHEHHE K PEIICHUIO 3aaad
teopun aBToMaTtuueckoro ympasieHust/ C.B. Ilogomnsa, E.JI. Bonbinckas. — Morunes: MI'VII,
2017. - 66 c.

7 Paner @ypee. UnTerpan @ypre. npeodpasoBanue Oypbe U €ro MpUMEHEHHE B TEOPHH
ABTOMATHUYECKOTO YIpaBJICHUs [DJIEKTPOHHOE H3JaHue]: mMetoauyeckue ykazanus / coct.. C.B.
[Momgonsu, E.JI. Bonsiackas. — 3aka3Nel ot 23.02.2019. O6bem 502 KO6.

8. MHTerpanbHble M JHUCKPETHBIC IpeoOpa3oBaHMs [DJIEKTPOHHOE H3MaHME]|: y4eOHO-
Metoguueckoe mocodbue / coct.: C.B. INomomsu, E.JI. Bomemackasa. — 3axkazNe9 or 29.07.2022. —
129 c.

YIK 378.14
IMPAKTUKA NPEJOCTABJIEHUSA BO3MOXHOCTHU OBYYEHUSA
OCYXJIEHHbBIM K JIMINEHUIO CBOBO/IbI
B YUPEXJIEHUAX BBICIHEI'O OBPA3OBAHUA

A.H. TOBcTyxal, E.H. Ypﬁanqmcz, E.B. ]30}1)121pe13a2

lpraBJ'IeHI/IC Henapramenta wucnonHenus Hakazanuih MBJ]  Pecnybnuku — Benapych
mo MoruneBckou o0J1acTu,

r. Morunes, Pecnnybnuka benapycn

*BeopycCKHii TOCY/IapCTBEHHbIH YHUBEPCHUTET ITHIIEBEIX H XUMIUIECKHX TEXHOIOTHIA,

r. Morunes, Peciybnuka benapycs

B nHacrosimee Bpems [lemaprameHT ucnosnHeHus HakazaHuii MBJ] Pecry6nuku benapychb
(nanee — JlemapraMeHT) yIeisieT MPUCTAJbHOE BHHUMAaHHE IOBBIIIEHHUIO POJIM 00pa3oBaHUS B
HCIIPABUTEIILHOM IIPOLECCE, YTO SBIIAECTCS OJHOW U3 CTPATETMUYECKHMX 3a7ad Pa3BUTHUS YIOJIOBHO-
ucnonauTenbHoi cuctemsl MBJL Pecnybnuku benapyck. COOTBETCTBYIOIIME MMON0KEHUS BHECEHBI
B KoHuenmuio pa3BUTHs OpraHu3aliil yroJloBHO-UCIIOIHUTEILHOW CUCTEMBI U JIEYeOHO-TPYAOBbIX
npodunakropueB MBJl Pecnyonmuku benapych, yrBepxknaeHHyro npukazom MBJI PecrnyOmuku
benapycy ot 20 utons 2016 roma Ne 167 (manee — Konmenmmusi paszsutusi YUC). Ycunenue
«00pa30BaTeIbHOM  COCTABJIAIOLICH» HCHPABUTENILHOTO Tpoliecca SBISIETCS 3aKOHOMEPHBIM
IpOLECCOM, TaK Kak IIOJIyd€HHE OCYKICHHBIMH OOpa3oBaHUS OTHECEHO OEIopYCCKUM
3aKOHOJATeJIeM K OCHOBHBIM cpeacTBaM (OPMHUPOBaHMS Y HHUX TOTOBHOCTH K BEIECHUIO
MIPaBOIOCIIYIIHOTO o0Opa3a XH3HU (OCHOBHBIM cpencTBaM ucipaBieHus). IlogoOHas Bbicokas
OLIEHKa 3HauyeHHs oOOpa30BaHUs B HCIPABUTEIBHOM IIPOIECCE COOTBETCTBYET MOAXOAAaM B
IIEHUTCHIIMAPHOM TMPAKTUKE CTpaH IOCTCOBETCKOro IpocTpaHcTBa u  EBpomnbl. Tak, B
3akoHojaTenbcTBe Poccuiickoit @enepanuu, Ykpaunsl, Keipreiscrana u JlatBuiickoil Pecyomuku
MOJIyUEHUE OCYXICHHBIMH 00pa3oBaHUSl TaKKe€ BXOAMT B YHCIO OCHOBHBIX CPEACTB HX
UCIIpaBIEHUs W COLManbHOM ajanrtauuu. lIpu 3TOM, Kak mpaBWiIO, TOCTYII OCYXKIAEHHBIX K
o0pa3oBaHHIO HE OrpPAaHUYUBAETCS IOJYy4eHHEM OOIIEero CpenHero, MnpoQecCHOHaNIbHO-
TEXHUYECKOro  00pa3oBaHUS U MPOXOXKJIEHHEM  Mpo(ecCHOHAIbHOW  MOATOTOBKU. B
HCIPAaBUTENBHBIX yupexaeHusx Poccuiickoii @enepanun, Ykpaunsl u JlatBuiickoir PecnyOnuku
OCYKJICHHbIe, OTObIBasi Haka3aHWE B BHJE JHUILEHHS CBOOOJBI, UMEIOT BO3MOYKHOCThH IOJIYYUTh
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oOpazoBaHue J1000r0 ypoBHs. Tak, B IEHUTCHIMAPHBIX YUPEKICHUIX NEPEUUCICHHBIX TOCYAapPCTB
OpPraHu3ylTCs KpaTKOCPOYHbIE 00pa3oBaTeIbHBIE KYpChl, HE IMPEIyCMaTPUBAIOLIUE IOIy4YEHHUE
JIOKyMeHTa 00 oOpa3oBaHMHU, M OoJiee JUIUTENIbHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, IO OKOHYAHUHU
KOTOpbIX  INPUCBAMBAETCS  OINpeleseHHas  KBanudukauusa (mpodeccus, CHELMAIbHOCTD),
MOJTBEPXK/ICHHAs] COOTBETCTBYIOUIMM JIOKYMEHTOM (JMIUIOM, CBHICTEILCTBO, cepTudukar). B
OonpmMHCTBE eBponeiickux rocynapcts (Koponescrso benbrusi, Benukobpurtanus, @eneparuBHas
PecnyObnuka I'epmanus, Mcnanust U Ap.) NMOTyYeHHE OCYKICHHBIMH 00pa3oBaHus (haKTHUECKU
ABJISICTCA OCHOBOM MX peconuanu3anuu. [Ipy 3ToM mnonydeHue OCyKICHHbIMH 00pa3oBaHUs
MO3UIMOHUPYETCS KaK MPOLIECC MPHOOPETEHUS COLMAIBHO 3HAYMMBIX KOMITETECHIIHA, BKIFOYAIOLIIX
KaK Ipo(ecCHOHAIbHbIE HABBIKM M YMEHHUS, TaK M TEXHUKH KOHCTPYKTUBHOW KOMMYHMKALUH,
CHCP)KMBAHUS arpecCUd, CaMOPETYNSIHH, OCCKOH(QIMKTHOrO TOBEeICHUsA. Takum oOpazom,
IIPUMEHUTEIBHO K II€HUTCHLMApHOW cHUcTeMe EBpombl Ipouecc NONy4eHHsI OCYXACHHBIMU
oOpa3zoBaHMs UMeeT OoJiee MUPOKOE 3HAUCHHE B CPABHEHUHU C aHAJOTMYHBIM €Tr0 BOCHPHUSATHEM B
rocyaapcrBax-ydactHukax Coapyxectsa HezaBucumbix ['ocynapcers (nanee — CHI'). Bmecrte ¢ Tem
O0IIMMHU TEHASHIMSIMUA B 00pazoBaTenbHOU nestenbHOCTH B cTtpaHax CHI' u EBpomsl sBustoTcs:
IIMPOKOE HCIIOJIb30BAaHUE IOTEHLMATAa MHCTUTYTOB TPAa)KAAHCKOTO OOILECTBAa Ul pacIIUpPEHUs
CIEKTpa IPEIOCTABIAEMbIX OCYKJIEHHBIM O00pa30BaTENIbHBIX YCIYT; BHEIPEHHE TEXHOJIOTUN
JMCTAaHIIMOHHOI'O JJOCTYIA OCYXJIEHHBIX K 3JICKTPOHHOI 00pa30BaTeNIbHON cpelie, paciiooKeHHON
B cetu MHTepHeT, NpH KOTOPOM OCYXJIEHHBIE IOJIY4alOT JIOCTYIl HCKIIOYUTEIBHO K
MH(POPMALIMOHHOMY pecypcy y4eOHOro 3aBeieHHs (OrpaHMYeHHbIN 1ocTyn K ceTh HTepHeT).

PasButne «eHUTEHIMApHOTO OOpa30BaHMS» 1O  BBIINICYKa3aHHBIM  HAIpaBJICHUSM
MO3BOJISIET pa3paldaThlBaTh M PEATM30BBIBATH MPOEKTHl COLMAIBHON HANpPaBIEHHOCTH, B paMKax
KOTOpPHIX Ha 0a3e OJHOro JIMOO HECKOJBKHX ICHUTCHIIMAPHBIX YUPEKICHUA anpoOHpPYIOTCS
MHHOBAIlMOHHBIE MOAXOJbl K OOpa30BaHMIO OCYKIEHHBIX JUIsl UX IOCIEIYIOUIEro BHEAPEHUS B
OOIIYIO MEHUTCHIIUAPHYIO MTPAKTHKY.

OnbIT «IIEHUTEHLUAPHOTr0 00pa30BaHMs» AaKTUBHO H3y4aics [lemapTaMeHTOM B TeueHHE
2014 - 2016 rr. B nanHblii nepuoJl BpeMEHU NpeAcTaBUTENN JlenapTaMeHTa NpUHSUIM y4acTHE B
IBYX KPYIHBIX MEXKIYHApOAHBIX MEPONPUATHIX, NOCBALICHHBIX BbIIIEHa3BaHHON MpoOieMaTuKe:
MEXIyHApOAHOM HAyYHO-TIPAaKTUYECKON KOoH(pepeHiun Ha Temy «OOpa3oBaHuE B3POCIBIX B
NEHUTEHIMAPHBIX YUPEKACHUAX: IPOOIEMBI, MOAXO0/bI, yeelHas npaktuka» (2014 r., r. bumkek),
ydyacTue B KOTOpOHl mpuHsiaM mnpeactaButenu u3 Keipreiscrana, Y30ekucrana, TapkukucTasa,
MonnaBuu, Ykpaunsl U jp.; 15-oif mpaktuueckoil koH¢pepeHumu EBponeiickoit acconupanun
o0Opa3oBaHMs B TIOpbMax Ha TeMy «JleMoHCTpanusi HHHOBalUi B 00pa3oBaHuu B TIopbMax» (2015
r., AuTBeprieH). B 2016 roay 6bu10 opraHn3oBaHo JBa y4yeOHBIX BU3MTA Jeneranuu Jlenapramenra
B @eneparuBnyto PecnyOnuky ['epmanus u JlatBuiickyto PecnyOnuky B 1eNsiX O3HAaKOMJIEHUS C
dbopmamu u MeToAaMu OOY4YEHMS OCYXKJIEHHBIX B TEHUTCHLHUAPHBIX YUYPEKICHHUSIX JaHHBIX
rocyJ1apcTB.

Takum obOpa3zom, npennpuHatele [lemapTraMeHTOM AEWCTBUS HO COBEPLICHCTBOBAHUIO B
Peciyonuke benapych cucTeMbl TONYY4EHHS OCYXIACHHBIMH 00pa3oBaHHS OCHOBaHBI Ha
MHorosieTHeM onslite rocygapcts CHI' m EBpombl M COOTBETCTBYIOT OCHOBHBIM TEHACHLUSM B
MHUPOBOM MEHUTEHIIMAPHON MpakTHUKe. B cOOTBETCTBUU ¢ BHIOpaHHBIM HampaBjieHueM B utoie 2015
rozga ObUT MPOBEJEH HKCHEPUMEHT IO MPETOCTABICHUIO OCYKICHHBIM K JIMIIEHUIO CBOOO/IBI (J1asiee
— OCYXJEHHBbIE) BO3MOXXHOCTH TMOJYYEHMsI BBICIIETO OOpa30BaHMS C HCIOJIb30BAHUEM
JIMCTAaHIIMOHHOM (opMBl 00ydeHHss Ha 0a3ze HCIpPaBUTENBHOrO yupexaeHus «lcrmpaBurenbHas
kosoHust Ne 4y ympasnenus [enapramenta mo 'omensckoii oomactu (nanee — UK Ne 4). B nannom
JKCIIEPUMEHTE OCHOBHBIMM TNapTHepaMH /[lemaprameHTa BBICTYNWINM IPENCTABUTENBCTBO
3apeructpupoBanHoro obmiectBa «Deutscher Volkshochschul - Verdand e.V.» (®eneparunas
Pecnybnuka I'epmanus) B PecnyOimuke benapycs, ['omenbckoe oOmactHoe oOmiecTBeHHOE
o0benuHenne «ColranbHbIe TPOCKTBD) U yUpexaeHue o0pazoBaHus «MUHCKUI WHHOBAITMOHHBIN
yHuBepcureT» (nanee — MUY), coBmectHo ¢ kotopsiM B K Ne 4 o6opynoBan «llenTp nocryna x
ANIEKTPOHHON 00pa3oBaTelnbHON cpene», o0ecreyrBarolMii KOHTPOJIMPYEMOE HCIOJIb30BaHUE
OCY>KICHHBIMU 00pa3oBatenbHbIX pecypcoB MUY. TopxkectBenHoe oTKpbiTHE «LleHTpa noctyma k
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ANEKTPOHHOU o0Opa3oBarenbHOU cpene» coctosmoch 13 oktsaopst 2015 roma (13 oxTsabps —
MexayHapoaHbIl IeHh 00pa3oBaHus B TIOpbMax). JlaHHOE MeponpusaTHE ObUIO MTUPOKO OCBEIIEHO
B CpPEACTBAaX MAaccoBOH MH(OpMAIMM W MOIXYYUIIO OOJIBIION OOIIECTBEHHBIH pe3oHaHc. Ciemyer
OTMETUTh, 4TO B «lleHTpe nocTymna K 3JeKTpPOHHOM 00pa3oBaTenabHON cpene» ObUIM CO3/aHbl BCE
HEOOXO/JMMBIC YCIOBHUSA Ul TOJYyYEHHS OCYXIECHHBIMH OOpa3oBaHMs, a TaKXKe HCKIIYeHa
BO3MOYKHOCTh COBEpPLICHHUS MMM NPOTUBOINPABHBIX AECHCTBUI C UCIOIB30BAaHUEM KOMIIBIOTEPHON
TeXHUKM Hu jocryna K cetu MHrepHer. Bo-nepbix, B «lleHTpe nmocTyma K 3JIEKTPOHHON
00pa3oBaTeNbHON CpeZie», PacloIOKEHHOM B 3JIaHMM KOHTPOJBHO-IIPOIYCKHOIO IMyHKTa Ne 2,
CO3IaHO BOCEMb YYEeOHBIX MECT M OJHO paboyee MeECTO JJs omepaTopa 3IIEKTPOHHO-
BBIUMCIIUTENBHBIX MalluH (Jaynee — oneparop OBM). JlaHHast 1OJKHOCTh CIIELUAIIBHO BBE/EHA B
mrar oociyxuBaromiero nepcoHana MK No 4 3a cuer BHyTpeHHUX pe3epBOB yupexaeHus. Kaxmoe
yuebHoe MecTo U paboyee mecto omnepatopa OBM ocHaleHbl NEPCOHATBHBIMHM 3JIEKTPOHHO-
BBIUHUCIUTENBbHBIMU MalnHamu (Janee — [IIDBM), koTopble UMEIOT ClIEyIOIIME XapaKTEPUCTHKU:
2007 ronma BeImycka, moaesnb hp 7700, nmporeccop intel Pentium 2.8 GHz, 512 Mb O3V, 80 GB
HDD. J[lanusie IIDBM Obuti BBICBOOOXAEHBI NPH IEPEOCHAIIEHUH TexHuueckoi 06azpi OAO
«IIpuopbank» u 0e3BO3ME3AHO TepeAaHbl B MCIPABUTEIbHOE yupexaeHue. Bo-Bropeix, [I9BM,
ycTaHoBiieHHbIE B «lleHTpe moctyma K 3JeKTpOHHOW 00pa3oBaTENbHON Cpeie», MOIKIIOUEHBI K
cetu VHTepHeT uepe3 oAHY U3 Tele(OHHBIX JUHUN KOHTPOJIBbHO-IPONYCKHOrO myHkTa Ne 2 (mpu
WCTOJIB30BAaHUU MOJIEMa), YTO HE MCKIIIOYACT €€ HMCIIOJIb30BaHUe ISl Telne(OHHBIX IEepErOBOPOB.
Hoctyn k cetu WuTepHer uepe3 [I9BM, ycraHoBieHHbIe Ha y4eOHBIX MECTaxX, OCYIIECTBIISETCS
yepe3 [P-anpec, KOTOpbIN MO3BOJISET MOJKIOYUTHCS HUCKIIIOUUTENIBHO K yuyeOHoMy caiity MUY.
[logkmrouenue k npyrum pecypcam cetu HWHrepHer wuckimoueno. Ilpu srom Bce [19BM
00BETMHEHEI B ceTh, B KoTOpoii [I9BM oneparopa DBM umeer cratyc cepepa. COOTBETCTBEHHO,
orneparop OBM umeeT BO3MOKHOCTh KOHTPOJUPOBATh MPOLIECC HCIOIb30BAHUSA OCYXICHHBIM
[I19BM Ha yue6HOM Mecte. Kpome Toro, exemecsuHo ocymiectBisercs npoepka [I9BM na
npeaMeT o0paboTKU U XpaHeHHs] HUHPOpPMaLMKU, He OTHOCALIelcs K 00yueHuto, ucTopuu Opaysepa,
a TaKXe CJIeJJOB HECAHKIHMOHWPOBAHHOIO BbIXOAa B ceTb HTepHer. B-Tperbux, B wemsx
OCYILECTBIICHHS BU3YaJIbHOI'O KOHTPOJISA 32 00yYEHHEM U MOBEAECHUEM OCYKICHHBIX B IIOMEILEHUH
«enTpa gocTtyma K  JJEKTPOHHOM  00pa3oBaTeIbHOM  cpele»  yCTaHOBJEHa  KaMmepa
BUJICOHAOIIOIEHUS, C BBIBOJIOM H300paXK€HUs HA MOHHUTODP OIEpaTHBHO-AEKYpHOH ciyxOb1 MK
Ne 4. B-uerBepThIX, TpeOOBaHMA K OpraHU3alUU Ipolecca JUCTAHIMOHHOTO OOy4eHHUs
OCYXKJCHHBIX (3aKperieHHe OCYKACHHBIX 3a Y4eOHbIMH MECTaMH, ONpeAETIeHHE COTPYTHHKOB
YUpEXKJIeHUs, OTBETCTBEHHBIX 3a paboTy «lleHTpa nocTtyma K 3JIEKTpOHHOW 00pa3oBaTeIbHON
cpeae» | T.I.) onpeeneHbl npukazoM HayaabHuka MK Ne 4, a Taxoke pa3paboTaH psia TOKYMEHTOB,
pernameHTupyromux padoty «lleHTpa mocTyma K AJIEKTpPOHHOM 0Opa3oBaTeNbHON cpere:
WHCTpyKIMsS — aAMMHUCTpaTOpa M COTpPYAHMKA, OTBEYaroIlero 3a  (YyHKIMOHUPOBAHUE
MIEPCOHANBHBIX KOMITBIOTEPOB C HCIOJB30BaHUEM JHUCTAaHIMOHHOTO oO0yueHus; WHCTpykuus 1o
MOJIb30BaHUIO TEPCOHAIBHBIMU KOMIBIOTEpAMH C HCIIOJIb30BAaHHEM JUCTAHLMOHHOTO O0YYEHUS;
WHcTpykuus mo oxpaHe Tpyda npu paboTe Ha MEepcOHaIbHOM KommbioTepe. M3nagansno B MUY
ObUIO 3a4yMciIeHO 16 OCYXAEHHBIX Ha CIEQyIolUe CcrhenuanbHocTu: «MeHemkMeHT» (8),
«[Icuxonorus» (6), «konomuka» (1), «byxranrepckuit yuer» (1). U3 Hux 9 ocyxnenusix (60
MPOILIEHTOB) JI0 OCYXAEHUS SBISIIUCH CTYJACHTAMH BBICIIUX y4eOHBIX 3aBe/ieHUi, a 1 ocyxaeHHas
uMena BbIcIIee oOpa3oBaHue (3a4uciieHa JJIs MPOXOXKIACHUS MEepPEnoJroTOBKM Ha 0a3e BBICLIETO
obpazoBanust). Ilpomecc X IUCTAaHIIMOHHOTO OOy4YeHMs OBUI OpraHM30BaH B JIBYX IpyIIax B
cBO0OO/IHOE OT pabOThl, PSKUMHBIX U BOCIUTATEIBHBIX MEPONPUATUI BpeMs (B MEpUOJl BPEMEHU C
9.00 no 11.00 u ¢ 15.15 nmo 17.15). B mnepuon mpoBeneHUS SKCIEPUMEHTa OOyJaroIuecs
JEMOHCTPUPOBAJIM HAAJIEKallee IOBeAeHHE. 3a BpeMs OOyueHHUs TOJbKO OJHA OCYKIEHHas
JONYCTHJIa HapylIeHHe YCTAHOBJIECHHOIO TOpPsJIKAa M YCIOBUI OTObIBaHMS HakazaHUs (KOTOpoe
MOKHO OTHECTU K HE3HAUMTEIbHBIM MpaBoHapylIeHusM). K Tpem ocykIeHHbIM ObLIN MPUMEHEHBI
MHCTUTYTHI JOCPOUHOTO OCBOOOXKIEHUS B BUJIE MEPEBOJIA B UCIPABUTENBHYIO KOJIOHHUIO-TIOCENICHHE
(1) 1 3ameHbl HEOTOBITOM 4YacTHM HakKa3aHWs OoJjiee MSITKUM HakKa3aHWEM B BUIE OrPaHUYECHUS
CBOOOJIBI C HAIpaBJIEHHMEM B HCIPABUTENBHOE YUPEKICHHE OTKpbITOro tuma. IIpm sToM mocie
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NepeBo/ia BCE OCYXKICHHbIE MPOAOIDKMIN oOydeHue. [IpaBoHapyiieHnid 1aHHBIE OCYXJIECHHBIC HE
nomyckatoT. [To mHeHuto ympasieHust JlenapramenTa mo ["'omenbckoit 001acTy M aIMHUHUCTPAIIUH
UK Ne 4, mpoBeneHue 3KCIIEpUMEHTA 110 MPEOCTABICHUIO OCYKIEHHBIM BO3MOKHOCTHU MOJIyYEHUS
BBICILIETO 00Opa3oBaHUs OKa3aJl0 HA HUX MOJOXKUTENIbHOE BiusHUE. Kak mokasano mpoBeaeHHOE
anmuauctparueir UK Ne 4 wuccnenoBanue, «lleHTp mocTyma K 3JEKTPOHHOW 00pa3oBaTEbHOMN
cpene» sABisieTcst BocTpeOoBaHHbIM. Tak, 146 oCyKIE€HHBIX BBIPA3WIIN JKEJaHHE OKOHYUTH HA4aToe
70 OCYXJIeHHs OOydeHHE B BBICHIEM YYe€OHOM 3aBeleHHH, 62 — MOJydUTh IEPBOE BBICIIEE
obOpasoBanne | crynenn, 40 — monyunth BTOpOE BhIcIIee oOpazoBanme | crymenu, 83 — mpoiTu
MEPEnoAroTOBKY Ha 0a3e BBICIIEro oOpa3oBaHus, 5 — MONYyYuTh Bhiciiee oOpa3oBanue Il crymenu.
Taxke 63 OCYXICHHBIX HaMEpEHbl IOJYYHTh CpEIHEE CcheruanbHoe oOpazoBanme, 13 —
JIOTIOJTHUTEIBbHOE 00pa30oBaHWE Ha ypoBHE oOydarommx KypcoB. B wmrone 2016 roma pe3ynbTarhl
SKCIIEPUMEHTA MO MpeaocTaBiieHuI0 ocyx aeHHbIM B UK Ne 4 BO3MOXXHOCTH MOJTy4YeHUsI BBICLIETO
o0pa3oBaHMs MO TUCTAHIMOHHOW (hopMe MOMy4YMIIM MOJOKUTENbHYIO OIeHKY JlemaprameHra, B
CBSI3U C 4eM OBLIO MPHUHATO pElIeHUE O pacmupeHun sKkcrepumenta. Tak, 30 centsops 2016 roma
(yxe 3a paMKaMu MeXayHapoaHoro mnpoekra «O0pa3oBaHue OTKphIBaeT aBepu») LleHTphl gocTymna
K DJJICKTPOHHOM 00pa3zoBaTelbHON cpefae ObUIM CO3JaHbl €IIe B TPEeX HCIPABUTEIbHBIX
yupexaenusax: UK Ne 22 ynpasnenus [lenapramenta no bpecrckoit o6nactu, UK Ne 2 ynpasnenus
Jenapramenta no Morunesckoit oomnactu, BK Ne 2 ynpasnenus Jlemapramenta nmo MoruneBckoi
obmactu. IlepeunciieHHble yupexaeHUs ObUTH BHIOPAHBI Il PACIIMPEHUS YKCTIEPUMEHTA B CBS3H C
T€M, 4YTO OOJBLIMHCTBO COJEPXKALIUXCS B HUX OCYKIEHHBIX MOJOJSKHOro Bo3pacta. llpu
coneiictBun MUY B 2016 rony 75 ocyxaeHHBIX Myx4uH ctanu cryaeHtamu (MK Ne 22 — 24,
HK Ne 2 — 41, BK Ne 2 — 10). Takke B UK Ne 4 BO3MOKHOCTh MOJTYYEHHsI BBICIIETO 0OOpa30BaHUs B
IMCTAaHIIMOHHOK (opme mpermocraBieHa eme 8 ocyxaeHHbIM. Cpenu OCYXACHHBIX MYXYHUH
HauboJsee BOCTpeOOBaHHOW OKa3alach CIENMaIbHOCTh «MEHEIKMEHT», Ha KOTOPYIO MOCTYNHIIO 53
npoieHTa abuTypueHToB (40 OCYXIEHHBIX), HA BTOPOM MECTE€ HKOHOMHUYECKHE CIEIUATBLHOCTH
(«DxoHomuKay, «Jloructuka», «Mapketunr» u T.m.) — 40 npouentoB (30 ocyxaeHHbIX). Takxke
OKOJIO 7 MpOLEHTOB (5 OCYXAEHHbIX) mpeAanowin crneuuanbHocTh «llcuxomorusy». Ilpouecc
JUCTAHIIMOHHOTO OO0YYEHHS OCYXKJIECHHBIX B «MYKCKUX» HCIPABUTEIBHBIX YUPEKICHUSX HAUaJCs
TOJBKO B OKTsI0pe 2016 rona.

K nauvamy 2019 roma B BocbMu HcnpaBuTeNnbHbIX yupexnaeHusx (MK mns nuu, Brepssie
OTOBIBAIOIIMX JIMIIEHHE CBOOOABI, M BOCHUTATEIbHOM KOJOHUHU) (PYHKIMOHUPOBAIM LIEHTPHI
JMCTAaHIIMOHHOT'O IOCTYIIA K JIEKTPOHHON 00pa3oBaTeIbHOM cpejie.

[TpoBaiinepom BhICHIEr0 00pa30BaHUs MO-MPEKHEMY BbICTYNal MUHCKUI MHHOBAIIMOHHBIN
yHuBepcuTeT. [lpu 5TOM WHBIMH YUpeXIEeHUSMU O0Opa3oBaHWsS HE HHUIMHUPOBAICS BOIMPOC
peaiiM3anMu MporpaMM Bbiciiero obpasoBanuss B MY (HecMOTps Ha LIMPOKYIO MPE3EHTALINIO
JAHHOW MPAKTUKU M B CPEACTBaX MAacCOBOW MHGOpMaIlMU U B HaydHOM coobiiectBe). OnHAKo ¢
ceHTs0ps 2019 rona nanHOE 00yUeHHEe OBLTO MPEKPAIIICHO.

VYupexxnenus obpasoBanusi Pecnybmuku benapycs «He nmpunumm B UY», B cBsi3u ¢ uem
MpoBaliiepaMy BBHICILIETO0 0Opa30BaHUsl B JUCTAHIIMOHHOW (popme ISl OCYKICHHBIX K JIMILEHHUIO
cBoOoabl B Pecniybnuke benapych, Ha CeroJHSIIHUN J€Hb BBICTYHNAIOT JIBa y4eOHBIX 3aBEIECHUS
Poccuiickoit @enepanu (MMEIOIIME OMBIT aHAJIOTMYHOMN JAesTeNbHOCTH B Poccum): MockoBckuit
WHCTUTYT OJKOHOMHUKH, TOJIUTUKH H TpaBa; MeXAyHApOAHBIH WHCTUTYT WH(MOPMATUKH,
yIpaBieHUs, SKOHOMHUKU U 1paBa B I. Mockae.

Ceroans 1enecoodpa3zHo BEpHYTHCS K BOIPOCY AUCTAHIIMOHHOTO oO0pa3zoBanus B 1Y B BuIy
aKTyaJlu3allii CIEIYIOIIHUX BOIPOCOB: BO-MEPBbIX, MPEIYNPEKICHNE PELUIUBHON MPECTYITHOCTH;

BO-BTOPBIX, (DOPMHUPOBAHME Y OCYXKJIEHHBIX KOHCTPYKTUBHOT'O BOCHPHUATHUS COLMATIBHO-
npaBoBoi aelictButenbHocTH (IIpoTOKOA pecnyOIMKaHCKOTO KOOPAWHALMOHHOIO COBELIAHUS IO
00pb0e ¢ MPECTYMHOCTHIO U KOppyTiuei ot 8 nexkadbps 2021 r.).

BaxHpIM 11aroM B yKa3aHHOM HampaBJICHHM SIBISETCS moanucanue B wutoje 2022 roma
JIOTOBOpA O COTPYAHUYECTBE MEXAY YupexaeHuem odpasoBanus «benopycckuii rocyapcTBeHHBIN
YHUBEPCUTET TMHULIEBBIX W XHUMHUYECKUX TexHosoruii» (mamee BI'YT) u ucnpaBUTENbHBIM
yupexaenuem «McnpaBurenbHas kosoHuss Ne 2y ymopaBnenus JlemapTamMeHTa HCHOJHEHUS
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HakazaHuii MuHHCTepcTBa BHYTpEeHHHX Jnen1 mo MoruneBckoil obmactu (namee MK Ne 2).
[IpenMeToM NaHHOTO JOrOBOpa SIBJISETCS YCTAHOBJIEHHE COTPYAHHUYECTBA MPU OCYLIECTBICHUU
oOydeHUss TI0O O0Opa3oBaTENbHBIM TporpamMMmaM, peanu3yeMbiM HHCTHTYTOM MOBBIIICHUS
KBATM(UKAIIMK W TepenoaAroToBku kaapoB BI'YT, ¢ menpio co3maHus yCIOBHM IS TOJYYCHHS
OCYXXJICHHBIMH K JIMIIEHUIO CBOOOJBI JOIMOJHUTEIBHOIO OOpa3oBaHus. B HacTosiee Bpems B
pamMKax JaHHOTO JIOTOBOpa yxKe ocyliecTBiieHO oOyueHue ocyxaeHHbix MK Ne 2 mo mporpamme
npodeccHoHALHOM MOATOTOBKH pabouero (cmykamiero) mo mpodeccun «lloBap» ¢ mpucBoeHHEM
3-ro KBaTM(PUKAIUOHHOTO pa3psaa (8 OCYXKAECHHBIX) U MO MporpaMMme MNpoQecCHOHATbHON
MOATOTOBKH pabouero (ciyxamiero) mo mpodeccun «OmepaTop 3SIEKTPOHHO-BBIYHCIUTEIBHBIX
MaliH (IEPCOHAIBHBIX AJIEKTPOHHO-BBIUMCIUTEIBHBIX MalIuH)» (co 3HaHueM cucremsl 1C:
[Ipenmpustue) ¢ mpucBoeHNEeM 4-ro KBaTH(PUKAMOHHOTO paspsaa (8 ocyxkaeHHbIX). [Inanupyercs
HaOOp HOBBIX IPYIIIL.

B uenom, mpuBneueHue yupexaeHuid oOpasoBanus PecnyOmmku bemapych B KadecTBe
MIPOBAalIEPOB  BBICHIETO OOpa30BaHUs W JOMOJHUTEIHLHOTO OO0pa30BaHUSA B3POCIBIX IS
OCYXXIIEHHBIX TO3BOJUT  pPEaTN30BaTh BAXHEHIIYIO poOJib 00pa3oBaHHUSA B  MEXaHU3ME
BOCIUTATEILHOTO BO3JIEHCTBUS HAa OCYXACHHBIX K JIMIICHHUIO CBOOOJBI, OyAeT CrnocoOCTBOBAThH
YKPETUICHUIO TIOJIOKUTEIIBHOTO MUMH/[)KA OPTaHOB BIJIACTH OCIIOPYCCKOTO TOCYAAapCTBA U TOBJIICYET
MOJIOKUTEJILHBINA Pe30HaHC B o01iecTBe!
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Cexknus 1
NMHHOBAIIMOHHBIE NEJATOI'MYECKHUE TEXHOJIOTUHA
B CUCTEME BBICHIEI'O OBPA30BAHUSA

YK 744.4:004.92
OBJIAJIEHUE HABBIKAMHW UTEHHUA U BHINNOJTHEHW S YEPTEXKEN

B.M. Axyiny
benopyccko-Poccuiickuii yHuBepCHUTET,
r. Morunes, Pecriybnuka benapycs

B ynuBepcutere TexHHMueckoro npoduis mucuuiuinHa «MHxeHepHas rpaduka» SBISETCS
HAYalbHBIM  ATalloM OOy4YeHHWs  CTYJCHTOB TMpaBWjaM  BBIIOJHEHUS U odopmiieHus
KOHCTPYKTOPCKOM JTOKYMEHTALIMM, KOTOPBIE YCTaHOBIJIEHBI [ 0OCy1apCTBEHHBIMU CTaHAAPTaAMM.

[IpuoOperenne 3HaHWM, YMEHHH W HABBIKOB B UYEPYCHUHU SBJISETCS BAXHOW 3amauei
WH)KEHEPHOU rpaduKku Kak y4eOHOM aucuuiudHbl. [lpomecc o0ydeHnss MHKEHEpHOW rpaduKe Kak
OJTHO U3 HauOoJiee 3HAUMMbIX CPE/ICTB HAIIPABJICH HAa Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHHUSI.

Jlna npaktuyeckoro ocsoeHus: Equnoit cuctemsl KoHCTpyKTOpckoi nokymenrtauuu (ECK/)
«OO0mue mnpaBua BBIIOJHEHUS 4YEpTEkKeil» B Kypce HH)KEHEPHOM TIpauKu HpeaycCMOTPEHO
BBITIOJIHEHHE 3aJJaHUH TI0 MPOSKIIMOHHOMY YepueHuro [1].

Ha mnpakTuyeckux 3aHSATUSX CTYACHTHI 00yd4aroTcsi mpuemam aHainu3a (GopMbl JeTalu,
COCTOSIIIEH M3 OTACTBHBIX T€OMETPUYECKHX TeN (IMIMHAPHYECKOW, KOHHYECKOH, c(hepuyecKo,
MpU3MaTHYECKON MoBepxHocTe). [Ip 3TOM BaXKHO HAaydUTHCSA OIpENesTh U BBIYEPUUBATH
pa3NUYHBIE SJIEMEHTHI JAeTalel, Takue KaK OTBEPCTUS pa3iaumyHOH (opMbl, pedpa KECTKOCTH,
(braH1Ibl, JTBICKH, Ma3bl, O0OBIIKH, MPOTOYKHU U ApyTue [2].

s sToro pa3paboTaHbl W MCHOJIB3YIOTCS Pa3HOTHUIIHBIE Tpaduueckrue 3adaHusl II0
MIPOEKLIMOHHOMY YEPUEHUIO, HEKOTOPBIE BAPUAHTBI KOTOPBIX MPEICTABIECHbI HA pUCYHKE 1.

5

30

120
70

Pucynok 1 — I'padguyeckue 3ajaHusi 10 NPOEKIHOHHOMY YEPUYCHHUIO

B cooterctBun ¢ I'OCT 2.305-2008 «M300paskeHust — BUIbI, pa3pe3bl, CEUCHUSD CTYIEHTHI
MPOCTUPYIOT IO HATJATHOMY HM300paXKeHUI0 (aKCOHOMETPUYECKON MPOEKIIMH) OCHOBHBIE BHUJIBI
(rmaBHBIN B, BUJ CBEPXY M BUJ] CJIEBA), & TAKXKE IO JABYM 3a/laHHBIM OPTOTOHAJIBHBIM IPOEKIUSAM
JIeTally BBIMIOJIHSAIOT BUJ CJI€Ba, IPOBOAST NOCTPOCHUE (PPOHTAIBHOTO U MPOPUIBHOTO pa3pe3oB, a
TaK)K€ BBINIOJTHEHNE BHIHECEHHOT'O CEUEHUS.

[Tpu u3yyeHUH HHXEHEPHOH TpadUKU aKTyallbHbIM SIBJISIETCS HEOOXOIUMOCTh COYETaHUs
TEOPETUYECKHX 3HAHMH C MPaKTHYECKUMM HaBbIKAMH  pabOThl.. BakHbIM  ycioBueM,
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obecrieynBaOmUM (popMupoBaHHEe OOPAa3HBIX MPEACTABICHUI O TEXHUYECKUX NETAJSIX, SBISCTCS
yMEHHE aHaau3upoBaTh. Pa3BuToe BOOOpakeHHE CHOCOOCTBYET YMEHHIO BBINOJHATH W YHUTATh
YEePTEIKHU U OBJIAZCHUIO TPAPUUECKON AEITETHHOCTHIO B LIEIOM.

s mpoBepKkH TEOPEeTUYECKMX 3HAHMH CTYJEHTOB B KAaueCTBE TPAJWLMOHHBIX METOJOB
MOKHO HCIOJb30BaTh TECTUPOBAHME; Ui OLIEHUBAHMS MPAKTUYECKHX HABBIKOB — Ipa)UUYECKyIO
paboty. [Ipu 5TOM KOHTPOJb 3HAHUH SBISIETCS OJAHUM K3 OCHOBHBIX 3JI€MEHTOB OLIEHKH KauyecTBa
obpasoBanus. Mcrnonb30BaHNe TECTUPOBAHUS MOKHO PACCMAaTPHBATh KAaK METOIWYECKUN TOAXO]
[0 Pa3BUTHIO IPOCTPAHCTBEHHOTO MBIIUICHUS U KaK CPEICTBO KOHTPOJIA M OLEHKU Y4eOHBIX
JTOCTIDKEHHUH CTYICHTOB 110 HHXKEHEpHOH rpaduke [3].

OCBOECHHIO TEOPETUYECKUX 3HAHUI U Pa3BUTHIO MPAKTUUYECKUX HABBIKOB MPHU BBINOJIHEHUH
rpaduyeckoil paboThl MO MPOEKIMOHHOMY YEPUYEHHIO CIOCOOCTBYET pa3paboTKa TeMaTUYeCKUX
TECTOB MPOTPAMMHPOBAHHOTO KOHTPOJIS.

[IpeumymiecTBOM Takoil (pOpMBI TECTOBBIX 3a/laHHUI SBISETCS BBICOKAsl HATJSAHOCTH TECTa,
BO3MO>XHOCTb MCIOJIb30BaHUs B OOJIBIIIOM KOJMYECTBE rpauecKuX UIUTIOCTPALUil — YepTekel Mo
WH)KEHEPHOW Tpaduke, MOACTUPOBAHHE BAPUAHTOB TECTOBBIX 3aJaHHi, palMOHAIBLHOE
UCIIOJIb30BAaHUE  ayJIUTOPHOTO y4yeOHOro BpeMeHH. MHOrOBapHAHTHOCTh TaKUX TECTOB
UACHTU(DUKAIIMH PA3BUBAET NPOCTPAHCTBEHHOE BOOOPAKEHHIE U HH)KEHEPHOE MBIIIIJICHUE.

Pazpabotanbl TecThl 0 MHXEeHEepHOU Trpaduke o teme «IIpoernupoBanne reoMeTpuIecKIx
TeN», cocrosimue u3 rpaduyecknx 3amaHuii, opopMmileHHBIX Ha ¢opmarax A4 B BHIE KapT
MIPOrPaMMUPOBAHHOTO KOHTPOJIA.

Hcnonp3oBanne MHGOPMAMOHHBIX KOMIBIOTEPHBIX TEXHOJOTHHA 3HAYUTEIHHO PACIIMPSET
BO3MOXXHOCTH MHTEPIIPETALMU TEOPETHUECKOTO MaTepuaa, odecrneynBasi O0IbIIYI0 HATTSAHOCTh U
BO3MOYKHOCTB JUTsl YOPMUPOBAHHSI TPOCTPAHCTBEHHOTO BOOOPAKEHUSI.

Jns  KOMIOHOBKHM rpaduueckux H300paKeHUN CO3/aHbl KOMIBIOTEPHBIE MOJENU
HECTaHAAPTHBIX JeTalleil pa3InYHON KOH(HUTypaluyu ¢ MPUMEHEHHEM KOMIBIOTEPHON IpaduKu U
obweMHoro 3D- monenupoBanus B mporpamme Kommac-3D [4].

PazpaGotanbel u odopmiieHBI B BHIE TECTOB KOMIUIEKCHBIE M aKCOHOMETPHYECKHE
M300paXeHUSI TEOMETPUUECKHX TEJ Pa3IuyHON (HOPMBI.

Ha pucynke 2 npuBenens! n3oopaxenus 3D-mozeneii reoMeTpu4eckux Ted.

AKconomempuueckue uzodpaxcenus mooeneii

|

Pucynok 2 — U3o00pa:xkenusi 3D-mo/eJieii reoMeTpu4ecKux TeJ

Pa3paboTanHble TeCcThl MEPEKPECTHOTO BHIOOpA YCTAaHABIMBAIOT COOTBETCTBHE MEXIY
3JIEeMEHTaMU MHOKECTBa rpaduueckux nzodpaxeHuil. B kauectBe BOIIPOCOB U OTBETOB MPUBEICHBI
KOMIUIEKCHBIC 1 aKCOHOMETPHUECKHUE N300paKeHUS TEOMETPUUECKUX TeN pa3nuyHoi ¢opMel. [1pu
ATOM OHH PACIIOJIOKEHBI U OPHUEHTHPOBAHBI MTPOU3BOJIBHO. DTO CIIOCOOCTBYIOT O0YUYEHHUIO TIPUEMaM
paccMOTpeHHsl, aHAJIM3a U 3allOMUHaHus GOPMBI JeTalel, a Takke MprueMaM MX BOCIIPOU3BEACHUS
110 IIaMsATH. B 3a1aHNU HCO6XO)II/IMO OIpEaACINTb COOTBETCTBUC KOMIIJICKCHBIX n
aKCOHOMETPHUYECKUX M300paKeHUN TEOMETPUUECKUX TeTl.
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OcHoBHOI (hopMOIi TECTOB BBIOpaHBI 3aJaHHMS B 3aKpbITOil Qopme. 3akpwiTas Qopma
TECTOBOIO 3a/laHusl IpeArosaraeT BbIOOp TECTUPYEMBIM OJHOIO IPAaBWJIBHOIO OTBETA U3
MPeUIOKEHHBIX BapraHToB. Kaxaplil TecT comepkuT no 12 rpadudeckux n300pakeHuil pa3anaHon
cioxkHocTd. OQopmiieHre TECTOB ObLIO BBINOJIHEHO B BUAE TAOIUIBI ¢ HyMepalueil BOIPOCOB U
OTBETOB.

Ha pucynke 3 npencraBieHbl B KaUeCTBE OTBETOB HEKOTOPbIE KOMILJIEKCHbBIE N300pakeHUs
re€OMETPUUYECKUX TEll.

Komnnekcnule uzoopascenus mooeneil

Pucynok 3 — KomnjiekcHble H300paskeHUsI TeOMeTPUYECKHUX TeJl
HHUJIMHAPHYECKOH (POPMbI

Takue TecThl HACHTU(UKAIIUYN SBISIFOTCS MHOTOBAPUAHTHBIMU TE€CTaMHU, B KOTOPBIX CPEIH
mpejaraéMbiXx OTBETOB Ha BOMPOC MPUBEIECHO HECKOJIbKO HEBEPHBIX M E€AMHCTBEHHBIN BEPHBIN
oTBeT. {751 CHMXKEHMS BO3MOXKHOCTH YrajJblBaHMs B KaXK/IOM 3a/laHuU IpEAJaraercs Mo ILIeCThb
BapUAHTOB OTBETOB.

PaspaboTanHbie TecThl MOTYT OBITH HCIIOJNB30BAaHBI B KAYECTBE TEKYIIErO I HTOTOBOTO
KOHTPOJSl 3HAHWH CTYJEHTOB, a TakKe /s 3allUThl JOMAIIHUX Trpaduueckux padoT 1o
IIPOEKLIMOHHOMY Y€PUEHUIO.

[IpuMeHeHne TECTOBOTO KOHTPOJS TO3BOJSET OOBEKTHBHO OILIGHUTh YPOBEHb 3HAHUMN
CTYJEHTOB M CIIOCOOHOCTb JIOTMYECKU MBICIUTH M QHAIM3UPOBAThH, YTO SIBISETCS pallMOHATbHBIM
JIOTIOJIHEHHEM K JPYTUM METOJIaM MPOBEPKU 3HAHUM [5].

[IpumeHeHHe TeMaTHYECKMX KapT [POrpaMMHPOBAHHOTO KOHTPOJIL  CIIOCOOCTBYET
OCBOEHHUIO TEOPETUYECKUX 3HAHUN M PA3BUTUIO IPAKTUYECKUX HABBIKOB IIPU BBIOJIHEHUU
rpaduyeckux paboT O MPOEKIIMOHHOMY YE€PUEHHUIO.

Mcnonb30BaHue TECTUPOBAHUS B MPOCKIMOHHOM YEpPUYEHUH O00ECleYMBAET ONTHUMH3AIMIO
rpagu4eckoil TMOATOTOBKM CTYJAEHTOB, MOBBIIAET 3((PEKTUBHOCTh YyueOHOTO TMpoIecca o
MH)XEHEpHOW rpaduke, pa3BUBAaeT HABBIKM YTEHMS U BBIIOJHEHUS YepTEXeH, 4To crocoOCTBYeET
YIIY4IIEHUIO KaYeCTBa MOATOTOBKH CIIEUAINCTOB B TEXHUUECKOM YHUBEPCHUTETE.
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YIK 371.2
HNCITIOJIb3OBAHUE ITPOBUPOYHOI'O METO/JA
B IABOPATOPHOM INPAKTUKYME I10 OPTAHUYECKOM XUMUHA

O. M. Bapanos, C. B. IlerpoBa-Kymunckas
benopycckuil rocyiapcTBeHHbIH YHUBEPCUTET MUILIEBBIX U XUMUYECKUX TEXHOJIOTHUA,
r. Morunes, Peciyonuka benapycs

Y4eOHBIMH TUTAHAMU JUTSE Y9eOHON AUCHHMIUTMHBI «OpraHudeckass XUMUsS ISl TUIIEBBIX
TEXHOJIOTHYECKUX crenuaibHocTed BY30B mnpemycMoTpeHbl 1Ba BHJa Y4YEOHBIX 3aHSITHIMA:
JEKIMOHHBIA Kypc U JiabopaTopHble 3aHsATus. [Ipum sTom B 1-M cemectpe Ha JrabopaTOpHOM
MpPaKTUKyMe IMpopabaThIBacTCsl €ro mnepBas YacTh — METOJbl OYMUCTKM W WACHTU(UKAIMU
OpPraHMYECKUX COCAMHCHUN, XpOMaTorpa@uueckrue METOJbl aHAIW3a B OPraHUYEeCKOW XUMHUU M
OCHOBBI 3JIEMEHTHOTO M (YHKIMOHAIBHOIO AaHaJM3a OPraHMYeCKHX COeIUuHEHHil. 3aech xe
MPAKTUKYETCS HAMKMCAHWE CTYACHTaMH KOHTPOJBHBIX pabOT Mo Hambojee BAKHBIM U TPYIHBIM
paszzenaM u3y4aeMoro mMarepuana.

Bo 2-m cemectpe 28 wyacoB y4eOHOro BpEMEHHM TMPEAYCMOTPEHO Ha MPOBEIACHUE
1ab0paTOpPHOro MPAaKTHUKyMa B BUJE MOCTAHOBKU HECKOJBKUX JIAOOPATOPHBIX pabOT MO CHHTE3Y U
OUYMCTKE HEKOTOPBIX MPEICTABUTENICH M3y4aeMbIX (WM YK€ M3YyUYEHHBIX) KJIACCOB OPTraHUYECKHUX
BELIECTB (CHMHTE3 TaJIOr€HaJIKaHOB, CIOXHBIX 3(UPOB, HUTPOCOSAUHEHUN, KAPOOHOBBIX KUCIOT U
np.). [loaroroBka M mMpoBeEHUE TAKOTO OPraHUYECKOro CHHTE3a TPeOyeT OOJIBIIOro KOJIMYECTBA
yueOHOro BpeMeHU (cOopka W mociedyromas pa30opka YCTaHOBOK JUIsl CHHTE3a, MEPETrOHHBIX
YCTaHOBOK, MBIThE MOCY/BI U T. I1.). KpoMe TOro, Bce 3T MPOIECCHI CBSI3aHBI CO 3HAYUTEIHHBIMU
3aTpaTaMM XUMPEAKTHUBOB, PAaCTBOPHUTENEH, XUMUYECKON MOCYIbl. YUYUTHIBAsA, YTO OOJBIIMHCTBO
UCIOJIb3YEMBIX JeTaied M (uiau) coOupaeMbIX NpUOOPOB U YCTAHOBOK M3IOTOBJIEHBI U3
Ype3BBIYAIHO XPYIKOrO0 MaTepuana — CTEKJa, CTAHOBUTCS OYEBHMIIHBIM BBICOKAas MaTepHalbHas
CTOMMOCTb CYIIECTBYIOIIETO MpakTukyma. [loMMMO yKa3aHHBIX MPUYUH, OTPHUIATEIHHBIM
MOMEHTOM MOYKHO CYHMTaThb U MPAKTHUYECKU OTCYTCTBHE BpPEMEHHM Ha paz0op JEKIIMOHHOTO
Marepuana. Ha pucynke 1 B kauecTBe nprumMepa MpuBEIeHa CXeMa YCTAaHOBKU OJIHOTO U3 CUHTE30B,
a B Tabnuiie 1 1aHa CTOMMOCTh COCTABIISAIOIINX 3TOM YCTAaHOBKH.

Tabnuna 1 — Croumocts xumuueckoi nocynsl B 2022 rony

HaumenoBanue uznenus CroumocTs, 6e1. pyo.
Konba kpyrinononHas (meperoHHas) 25-30
XonoaunpHuk JInOuxa 55-60
Hednermatop 70-80
TepmomeTp 1abopaTopHBIi 150-200
ATI0HX 28-30
Konba npuemHas 10-50
ATIOHX 27-30
ITepexonHuk 25-30
Hroro: 400-510

Bce uznoxxenHoe moOyauiao Hac K MepecMOTpy MOAX0/1a K 1abopaTopHOMY MPAKTHKYMY BO
2-Mm cemectpe. B nutepatype MMeroTCs AaHHBIE O pealM3ald IpPYroro Moaxoja: MpOoBeleHUE
CUHTETUYECKOTO JTAOOPATOPHOTO MPAKTHKyMa C HCIOJh30BAaHHEM T. H. «IIPOOUPOYHOTO» METOAa
TUTIOBBIX JIA0OPAaTOpHBIX CUHTE30B [1-3]. CyTh ero oueBHHA: MPOBECTH CHUHTE3 OPTaHUYECKOTO
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COEMHEHMS OIPEAEIEHHOr0 Kilacca HE B TIPOMO3JAKOM (M, Kak IpaBWJIO, AOPOrOCTOSIIEN)
YCTaHOBKE, a B MPOOUPKAX € 3aTpaToil BEChMa OTPAaHUUYECHHOTO KOJIMYECTBA XUMPEAKTHBOB (puC. 2).

[Tpumep [2]: TTonyuenune Opomucroro stuia. [Ipudopsl U peakTUBBI: TPUOOP, COCTOSIINI
13 IBYX IMPOOUpPOK: peakiuoHHou (1) u mpuemHOM (2), ra300TBOAHAS TPYOKa WM CaMOICIbHBIN
BO3AYIIHBIA X0M0AuIbHUK (3) 1 Kosba Dpienmeiiepa (4) co cMeChl0 paBHBIX 00bEMOB ATHIOBOTO
CHUPTa U KOHIIEHTPUPOBAHHOW CEPHOMN KUCIOTHI, OPOMUI HATPUSL, JEI.

Boinosinenue onbita. B nmpobupky 1 BHectr 0,5 T Opomuaa Hatpust u 2 cM3 peakMOHHOU
cMecH u3 KOJObI 4, 3aKpbhITh IMPOOKOH C Ta300TBOJHOM TPYOKOM, KOHEI[ KOTOPOW IOTPY3HTh B
npoOUpKy 2 ¢ M3MENBbUYCHHBIM JIbIOM. [Ipr OCTOpPOXKHOM HarpeBaHUM Ha JTHO MPOOHPKHU IO JieJ
OCAIIyT MAacCJSIHUCThIE Karu Opomuctoro sTmia. Korga peakuus 3aKOHYHUTCS, T'a300TBOJIHYIO
TpyOKy yOpaTh | MOCje 3TOr0 NPEeKPaTUTh HarpeBaHHe.
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Pucynok 1 — VYcranoBka nns cuHTe3a »Twia PucyHok 2 — VYcTaHOBKa A CHUHTE3a O3THIIA
OpomHia UCTIOIB3YEMBIM METOJIOM Opommuia IPOOHPOUHBIM METO/IOM

Heo6xonnmMo 0co60 MoT4epKHYTh: MEpexo Ha MmpeuiaraeMyro (M yke KoJuleraMH JIpyTux
BY30B IIPOBEPEHHYI0) METOJMKY Ja0OpaTOPHOTO MpPaKTUKyMa BOBCE HE CHMYKAET KadeCTBEHHBIN
YPOBEHb MOATOTOBKM CHEIMAIMCTOB YKAa3aHHOTO BhIIIE NpOoGMIs — MUIIEBBIX M MOJAOOHBIX
cnenuanbHocTeld. bonee Toro, xummuueckue nadopaTopuu Kadeapbl B JIOCTATOYHOM CTEHNEHHU
OCHAIllEHbl HACTEHHBIMU CXEMaMHU U PUCYHKaMH, [TOJJOOHBIMU PUCYHKY 1.

Taxune MCTOAHUKU MOYXHO IMPUMCHUTH K 6OJ'II)IHI/IHCTBy OIIBITOB, BBIIIOJITHAEMBIX B HACTOAIIICC
BpeMs B MaKpOKOJMYECTBAaX M B JIOPOTOCTOALICH MOCy]e, ¢ OXBATOM HAMHOTO OOJbIIEro Kpyra
M3Y4aeMbIX KJIaCCOB OpraHMYecKuX BellecTB. B Hacrosiiee Bpemsi Ha Kadeape XUMHYECKON
TEXHOJIOTUU BBICOKOMOJEKYISIpHbIX coequHeHuit BI'YT ocymectBnsercs riryOokas mpopaboTka
BbIpAa0OTaHHOTO HAMpaBICHUS C 1EJIbl0 €ro BHEAPEHUsS B JIAOOPATOPHBIK MPAKTHUKYM I10
OpPraHUYeCcKOM XMMHUU Ul CTYIEHTOB-TEXHOJOTOB MIUILEBOro npoduis. Pazymeercs, onucaHHbIN
BBIIIC MOAXOA HCEOPHUEMIIEM OJId CTYACHTOB XHMHUKO-TECXHOJIOTHYCCKUX CHGI.[I/IHJ'IBHOCTGﬁ n
CrelMaNn3alui, rje Ha MPOBeIeHNE BCEro yueOHOoro mpoiecca o OpraHndeckoil XMMUU OTBEICHO
3HAYUTENIbHO OO0JIbIIIee KOJMYECTBO YaCOB YUEOHBIX 3aHSATHIA.

Cnucok mrepaTypbl

1 Hepsduna I'.U. [Ipaktukym no opranuueckoi xumuu. Yacte II. Peakiun opraHndeckux
coequnenuii / O. H. Heuaea, U. A. IloranoBa. — Camapa: Yuuepc-rpymmsl, 2007. — 172 c.
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2 XKemex M.C. Opranunueckas xumus. Jlaboparopusiii npaktukym. W3n. 2-e. /
H.II1. Kimommank. — Kue: Bumia mikona, 1979. — 295 c.

3 PeBo A.M. IlpakTukyM MO OpraHMYECKONM XUMUMU (KaYECTBEHHbIE MHKPOXHMUUYECKHUE
peaknun). M3a. 3-e. YuebHoe mocoOue st MEAUIIMHCKUX BY30B. — M.: Bpicmas mkomna, 1971. —
208 c.

VJIK 378
MPUMEHEHHUE COBPEMEHHBIX TEXHOJIOT Wil OB YUEHUSA
IMPA JUCTAHIIMOHHOM OCBOEHWH JUCHMILIVHBI
«BE30MACHOCTD )KW3HEJAEATEJIHOCTW»

E.B. Barypuna, E.A. Pyabika, C.b. 3yeBa
Boponexckuil rocy1apcTBeHHbIN YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTUH,
r. Boponex, Poccuiickas denepanus

[TpyMeHeHre JUCTAaHIMOHHOIO 00Y4YEHHUs 3a MOCIEAHUM roJl 3HAYUTENIbHO paclIupuiocsk. B
OCHOBHOM, 3TO CBSI3aHO C BO3POCUIMMHU TPEOOBaHUSIMU K 00pa30BaHUIO, HEOOXOJUMOCTBIO YacThIX
W3MEHEHUH B 00YyYEHUU U, KOHEYHO, CI0KHOM 3MHUAEMHOIOTUYECKOW 0OCTAaHOBKOM.

JucrannuonHoe oOpa3oBaHHMEe HMMEET CBOM IpeuMyllecTBa M HejxocraTku. K
MPEUMYIIECTBAM MOXHO OTHECTH 3KOHOMMIO CPEJCTB, 3aTPauyMBaEMbIX Ha JOpPOTrYy, SKOHOMMIO
BPEMEHU Ha MNpHUXOA (IpHe31) K MecTy OOydeHHUs, BO3MOXKHOCTh IUIAHUPOBAHMS PACIUCAHUSA
3aHATHH M BO3MOXKHOCTH OOYyYaThCsi B YJOOHOM TEMIle, BHHMATEIBHO pa30mpas CIOXKHBIE
MOMEHTBI. A K HeJOCTaTKaM: 3aTpYAHEHO 0OyueHHE MaHyaJbHbIM HaBbIKaM, MH(OpMAIHs JTydIle
BOCIIPUHMMAETCSI MHOTHMH JIIOJIbMH TPH HETMOCPEACTBEHHOM OOIIEHUH, BBICOKHE BIIOKCHHUS
Kalurasaa B TEXHUYECKOE OCHAIIICHHUE.

[lenp Hameidl paboOThl — MpPOAHAIM3UPOBATH PE3YJIBTATUBHOCTH OCBOEHUS JUCLMILIUHBI
be3zonacHocts xusHenestenbHocT (BXK/I) B AucTaHIIMOHHON (opMe, IOKa3aTh €ro NperuMyIecTBa
U HEJOCTaTKU, BO3MOXKHOCTb HCIOJb30BAaHUS PA3JIMYHBIX IEIArOTMYECKUX  TEXHOJOTHHM ais
ocBoeHHUs. 1 10 BO3MOKHOCTH, J10Ka3aTh, YTO JUCTAHIIMOHHAs (JOPMa MOKET IPUMEHSTHCS TOJIBKO
B Y3KOM JMalia3oHe IpeIMeToB (WJIM €ro 4acTH), U B OCHOBHOM, B Mpo(ecCHOHAIbHOM
obpazoBanuu. A B BY3e peub 1omkHa UITH HE O TUCTAHLIMOHHOM OOYYEHHH, a O AUCTAHIIMOHHOM
MOJIJIEPIKKE.

Hucrannuonnsii kypc BXKJ[ pa3paboTaH yxke HECKOJBKO JIeT Ha3aJl U IOCTOSHHO
coBepiieHcTByeTcsa. [ToMUMO y4eOHBIX TEKCTOB W TPE3EHTAlMN, 3aJlaHUi JIJIi CaMOCTOSITEIbHON
paloThI, CO3/1aHbl BUACO3AUCH JEKIMNA U IpyrUe MyIbTUMEANNHHBIE yueOHble MaTepHaIbl.

Opgaumu u3 S(Q(PEKTUBHBIX TEXHOJOTMH MpU JUCTAHIIMOHHOM OOYYEeHHH SIBISIOTCS
uHTepakTHBHbIE. OHM NPUMEHSUIMCh ¢ mnomombeio cepBuca BigBlueButton na mnnardopme
ANIEKTpPOHHOU oOpa3oBarenbHOM cpenapl Hamero BVY3a. PaccMoTpum mnpumep [1€710BOM HUIpbl
«PaccnenoBanne HecuacTHOro ciydas Ha npousBoictBe» B jaucuuiummHe bBXXKJ[.  Ha
MpPEeIBAPUTENILHON  JIEKIIMM  TPENojaBaTelb  pPAacCKa3blBa€T  TEOPETUYECKUE  OCHOBBI
paccMaTpuBaeMOM TEMBI M pa3facT pOJM  CTyIAEHTaM, BblIaeT 3azaHue. CTyaeHTBl Ha
71a00paTOPHOM 3aHSATUHM  OOCYXJAIOT KOHKPETHBI HECUAaCTHBIM Cilyyal, BBIICHSIOT HPUYUHBL,
BBISIBIIIIOT BHUHOBHBIX, NpPEJIaraloT Mepbl MO MNPEJOTBPALCHUIO IOJ0OHBIX CHUTyallMd Ha
npennpustuu. [IpenonaBarens HampaBiaseT ASUCTBUS CTYIAEHTOB, OOBSICHAET CIOKHBIE MOMEHTHI,
OTBEUACT Ha BONPOCHL. JIEKIMM NPOBOAMIMCH TAKKE C INOMOIIBIO HHTEPAKTUBHBIX METOJOB.
CryneHTaM pacckasblBajlaCh 3asiBIEHHAass TeMa, B KOHLE CTaBWJICA BONPOC sl OOCYKISHUS.
Hanpumep, B koHue nekuun Ha Temy «MoHM3MpYyIOLUE U3IIydEHUsD», NPENOIABaTENEM CTaBUIICA
Bonpoc: «YTo BBl MpennpUMHTE, €Cld Kakoe-TO BpeMs IMPEACTOMT HaXOAUThCS B 00JIacTH ¢
MOBBIIIEHHBIM YPOBHEM paaualiuu?».

Hamu Obul mpoBeleH Ompoc CTYAEHTOB O BO3MOXKHOCTHU MPOBEACHUS HHTEPAKTUBHBIX
3aHATUi. OH nokasai, yto 65 % ONpoIIeHHBIX HHTEpaKTHBHASA (hopMa 3aHATHI MOHpaBHIACh, 22%
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— (opma monpaBunach, HO Obuta OBl MHTEPECHEW NpU JIMYHOM KOHTakte, 13 % — dopma He
MOHPABHJIACH, T. K. TpeOyeT OOJIbIIIe BpeMEHH Ha TIOJTOTOBKY.

OnbIT TpoBeNeHHUs TUCTAHIMOHHBIX 3aHATUH IIOKAa3bIBACT, YTO CaMoe CIIO’KHOE
MOTHUBUPOBATh CTYJEHTOB K ydeOe. CTyIeHThI, KOTOPhIE TOCTOSIHHO paboTaloT B TCYCHHUE CEMECTPa,
OOBIYHO MMEIOT JIy4Illie pe3ynbTarhl. s obecredeHns: HepepbIBHOCTH Y4eOHOTrO Tpoliecca MmpH
nzyuennn B)XKJI  Obutn BHEOpPEHBI PEryIsIpHBIC CAMOCTOSITENIbHBIC 3a/IaHUs, KOTOPBIE CTYIEHTHI
JOJDKHBI BBITMIOJIHATH M OTYUTHIBATHCS TIepejl MperoaaBaTesieM, oAuH pa3 B 2 Heaenn. Ho u 3mech
Bo3HUKaeT mpooOsema. [lo BXKJ cTymeHT 1ODKEH BBIMOJHHUTH J1a0OpaTOpHbIE W PacdeTHO-
rpapuueckue padoTel. MOXXHO TOCMOTPETh BHAEO O TOM, Kak paboTaTb C NPUOOpOM, Kak
OKa3bIBaTh MEPBYIO MMOMOIIIb, HO ATO HE 3aMEHUT OOIIEHUS C MPETOAaBaTEIEM U CAaMOCTOSITEIIbHON
paboThl ¢ obopynoBanueM. M3-3a MUHUMAJIBHOTO JINYHOTO OOLICHHUS HEOOXOIUMO TOAIEPKUBATD
W pa3BUBaATh JIPYrHe CPEICTBA KOMMYHHKanuu. OdveHb yHO0OHO HCIIONB30BaTh SJICKTPOHHYIO
BUJICOKOH(epeHnuto 1o npeamery yepes BigBlueButton, ZOOM, Skype u T. 1.

Crnemyer mpu3HATh, YTO JUCTAHIIMOHHOE OOy4YeHHWe TpeOyeT M OT CTYACHTOB, W OT
npernojaBaTesieil COBEPIIICHHO HHOTO MOIX0/1a, YeM OOBIYHBIC 3aHATHS. JDTO OYCHb TpeOoBaTeIbHas
dopma oOydueHUs: JODKHA OBITh OYEHb BBICOKAs MOTHBAIUS Yy CTYACHTOB, CIIO)KHOCTH B
MOJITOTOBKE Y4eOHO-METOIMYECKUX MAaTEPUAIIOB; JOPOTOCTOSIIEE TEXHUIECKOE OCHAIICHHE.

HeoOxonuma obmmpHasi moAroToBKa K JAUCTAHIIMOHHON Gopme oOydenus. I1o TpedyeT oT
nejarora ¥ 00y4aromnierocs: 0oJbII0i paboThl U TEXHUYECKOM, U METOANYECKOM, M TUTAKTHUYECKOM.

OmnporieHHble CTYAEeHThl OTMETUIIH, YTO K Haubojee pacpoCTPaHEHHBIM MPEUMYIEeCTBAM
IMCTAaHIIMOHHOTO OOYYeHHMsI MOXHO OTHECTH: BO3MOXKHOCTh YYHTHCS IO CBOEMY Tpaduky, B
yno0OHOe BpeMsi, 00pabaThiBaTh M IepechbuiaTh 3aJaHus 4yepe3 MHTepHEeT; He mocemnars yueOHoe
3aBEJICHHUE €KEAHEBHO; MOJIb30BaThCS IJI0AaMU PAOOTHI APYTHX JIFOICH.

HampotuB, B KadecTBe NPUHIUIHUAIBHBIX HEIOCTATKOB M MPOOJIEM JHUCTAHIIMOHHOTO
O0y4eHHs CTYACHTHl OTMEUYaIX:  TPYAHOCTh TPABHJILHOW OpPraHM3allMd CBOEr0 BPEMEHH,
OTpaHUYCHHBIN JIMYHBIA KOHTAKT C MPENoJiaBaTelieM; CaMOCTOsTeIbHas padoTa WHOT/A JIMIICHA
TO HH(MOPMAIMH, KOTOPYIO CTYICHT 3amucai Obl BO BpEMs CBOETO OYHOTO MOCEIICHUS;
CJIO’)KHOCTB B TIOHMMAaHUHU HEKOTOPBIX TEM, OOJIBIIIUE 3aTPaThl BDEMEHU Ha UX OCBOCHHUE.

B ycnoBusix AMCTaHIMOHHOTO OOYYEHHs, MPENoJaBaTeNlb HE TOJIBKO IOJDKEH OOBICHATH
HOBBIN y4eOHBIN MaTepuai, a Topa3no OOJbIIe YIPaBIsATh KOMMYHHKAIMEH, OLIGHUBATh PaOOTHI
CTY/ICHTOB, TIEPEBOJUTH PE3YNIbTaThl paOOTHI CTYIEHTOB B PEUTHHTOBYIO OILIEHKY, IOJICPKUBATH
MOTHUBAIUIO U PYKOBOJUTH ITPOLIECCOM 00YUEHHUS.

OnbIT TMCTAaHIMOHHOTO OOYUYEHHS TTO3BOJIII OTBETHTH HAa HEKOTOPHIE BOMPOCHL:

MoOXHO JIM UCNOJIb30BaTh JTUCTAHIMOHHOE oOyuyeHue? — Jla, moxkHo. Ho inyume ero
MPUMEHSTH IPU  00Y4YEeHUH B MPO(eCcCHOHANBHOM cdepe, s OCBOSHHS KaKUX-TO OTIENBHBIX TEM,
KOTI/JIa YeJIOBEK MMEEeT YETKYI0O MOTHUBAIUIO, YTO U 3a4€M €My HaJo.

Hyxno nmu ucnons3oBats JIO B cucreme Bwicmiero oOpa3zoBanusi? — Jla. Ho Tonmpko kak
JTVCTAHIIMOHHAS MOJAEPKKA, a HE OCHOBHAs popMma 00yUueHUsI.

MOHO pEeKOMEHIOBaTh UCIIOIB30BaTh MHTEPAKTHBHBIE METOMbBI KaK MPH JAUCTAHIHOHHOM
00y4eHMH, TaK U Ipu 04HOM. OHU MO3BOJIAT B MOJHOM Mepe peann30BaTh 3a/laHHbIe KOMITETEHIINH.

Crnncok nurepatypsl

1 bBarypuna, E.B. OcobenHoctu  ocBoeHuss  aucuuiiuHsl  «be3zonmacHOCTh
KHU3HEIeATeNbHOCTHY NpU AucTaHIMOHHOM oOyuenuu /E. B. batypuna, E. A. Pynsika, C. b. 3yeBa
/l Martepuansl LIX oTueTHON HaydyHOW KOH(EpEeHLHHU NpenojaBaTesield U HayYHbIX COTPYAHHUKOB
BI'VYUT 3a 2020 rox [Teker] : B 3 u. Y. 3. / nox pexa. O.C. Kopneeoii; BopoHexk. roc. yH-T HHX.
texHou. — Boponex: BI'YUT, 2021. — C.86.

2 BacunbeBa, A.B. BbisaBieHHE 3BONIIOLMOHHON MOCIEAOBATENBHOCTH BO3HUKHOBEHMS U
pa3BuTHsa MHTepakTHUBHOro oOyueHus / A. B. BacunbeBa // Hayunsblil pesynbrar. Ilenaroruka u
ncuxonorusi oopazoBanus. — 2020. — Ne 4. — C. 58-71. — ISSN 2313-8971. — Texkcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/journal/issue/314035 — Pexxum noctyma: asis aBTOpU3. MOJIb30BATENEH.
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3 Enosckas, C.B. MHrepaktuBHOe oOyueHue B BhiciieM oOpazoBanuu / C. B. EnoBckas,
T. H. Yepnsena // NU3Bectust CaparoBckoro yHuBepcuteta. HoBas cepus. Cepusi «AKMeoorus
obpazoBanwus. [lcuxonorus passutusi». — 2019. — Ne 1. — C. 83-87. — ISSN 2304-9790. —
Texcr:  anextponssldi /  Jlamb  :  DJIEKTPOHHO-OMOMMOTewHas  cucrema. —  URL:
https://e.lanbook.com/journal/issue/321158. — Pexxum nocryma: ais aBTOpU3. MOJIB30BATEICH.

YK 372.862
3HAYEHUWE UT'POBBIX METOJOB OBYUYEHMUS ITPU ITPOBEJIEHUN
JIABOPATOPHBIX PABOT 110 JUCHUIIJIMHE «OXPAHA TPYJIA»

H.M. baxpuaanHoBa
byxapckuii HHKEHEPHO-TEXHOJIOTMYECKUI UHCTUTYT,
r. byxapa, Pecniybnuka Y306ekucran

JlenoBasgs  urpa BOCCO3/aeT  MpEAMETHBIH  KOHTEKCT — OOCTaHOBKY  Oyaymiei
poeCCUOHATBHON NIeATENbHOCTH (YCIOBHOW TPAKTHUKU) W COLHMAIBHBIH KOHTEKCT, B KOTOPOM
yJaluics B3aMMOJIEHCTBYET C MPEICTaBUTEISIMU APYTUX pOJIeBbIX no3uiuid. Takum obpaszom, B
JICIIOBOM Wrpe peanu3yercs IMejocTHas (opmMa KOJJICKTUBHON y4eOHOW JIeSATeNbHOCTH Ha
LIEJIOCTHOM K€ O0BEKTE — Ha MOJIENIU YCIOBUM M UAJIEKTUKU IPOU3BOJICTBA, MPO(pecCHOHATBbHON
NESITEIbHOCTH.

B nenoBoit wurpe oOyuarommiics BBINOJHSACT NPO(ECCHOHAIBHYIO  JESTEIbHOCTb,
COYeTaronyio B cebe ydeOHbIH U MpodecCHOHANBHBINA AJIEMEHTHI. 3HAHUS U YMEHHUS yCBaWBAIOTCS
UM He abCTpakTHO, a B KOHTEKcTe Npodeccuil, HakIaablBasCh Ha KaHBY HPO(PECcCCHOHATBHOIO
TpyAa. B KOHTEKCTHOM 00y4eHUU 3HAHHS YCBAaMBAIOTCS HE BIPOK, sl OyayIiero, a 00ecneunBaoT
UIPOBbIE EMCTBUS y4alllerocst B peajbHOM Ipolecce 1es10Boi urpsl. OTHOBpEMEHHO 00ydaeMbli
Hapsiy ¢ npodeccruoHalbHBIMU 3HAHUSIMHM NPHOOPETAET CIELUAIbHYI0O KOMIIETEHIIUI0 — HABBIKU
CIELIMAJIBHOTO B3aUMOJICHCTBUS U YIIPABJICHHUS JIFOJBMHU, KOJJIETHAIBHOCTh, YMEHUE PYKOBOAUTH U
MOIYUHSATBCS, CIIEIOBATENbHO, JAENOBasi WIPa BOCIUTHIBAET JIMYHOCTHBIE KauecTBa, YCKOPSET
nporecc couuanuzanuu. Ho 3Ta «cepb3Has» mnpodeccuoHaabHas NEsITEeIbHOCTh PEeau3yercsl B
UrpOBOM (4acTUYHO a3zapTHOW) ¢opMe, YTO IMO3BOJISIET OOYy4aeMbIM MHTEJUIEKTYalbHO U
SMOLIMOHAJIBHO «PACKPENOCTUTHCS», IPOSIBUTh TBOPUYECKYIO HHULIMATUBY [1].

Monenupyst Wi UMUTHPYS YCIOBUSL U TUHAMHUKY IIPOM3BOJICTBA, JAEUCTBUS M OTHOILICHUS
CIELIMAJIMCTOB, JI€J0Bas WIpa CIYKUT CPEICTBOM aKTyaJlu3allud, NPUMEHEHUS M 3aKpeIUICHUS
3HAHUW WU CPEACTBOM DPa3BUTHUS IMPAKTUYECKOrO MBIIUIEHUS. DTOT 3PQEeKT JocTUraercs uepes
B3aMMOJCICTBUE YYaCTHUKOB HWIPbl B 33JaHHOM KOHKDETHOW CHUTyallUM WIA CHCTEME
IIPOU3BOJICTBEHHBIX CUTYaIIUi.

B mpouecce urpsl ocBanBaroTC:

— HOPMBI TPO(HECCUOHATIBHBIX IEUCTBUM;

— HOPMBI COLIMATIBHBIX JIEUCTBUH, T.€. OTHOIIECHU! B KOJJIEKTUBE ITPOM3BOJCTBEHHUKOB.

IIpn 5TOM KaxIblil €€ y4aCTHUK HaXOIOUTCS B aKTUBHOW MO3ULMUH, B3aUMOJEUCTBYs C
napTHEpaMH, COOTHOCA CBOM HHTEpEChl C TAapTHEPCKUMH, U, TaKUM o00Opa3oM, depe3
B3alMO/ICICTBHE C KOJJIEKTUBOM II03HaBasi ceOsl.

[TpenmyImiecTBO N€IOBBIX UTP COCTOMT B TOM, YTO B3AB Ha ce0s Ty WIM HHYIO pOJb,
YYaCTHUKH UTPHI BCTYMAIOT BO B3aMMOOTHOIIEHUS JIPYT C IPYrOM, IPUYEM MHTEPEChl X MOTYT He
COBIaAaTh. B pe3ynbrare cozmaercs KOHQIMKTHAS CUTYyallMs, CONPOBOXKIAIOIIASNCS €CTECTBEHHOM
SMOILIMOHAIBHOMN HAIPSKEHHOCTHIO, YTO CO3/1a€T MOBBIIICHHBIN HHTEPEC K XOAY UrPbl. Y YaCTHUKHU
MOTYT HE TOJIBKO MOKa3aTh Mpo(ecCHOHAIbHBIE 3HaHUS U YMEHHSI, HO M OOLIYI0 3pYAUPOBAHHOCTH,
PEIIUTENbHOCTh, ONEPAaTUBHOCTh, KOMMYHHKAaTUBHOCTb, WHUIUATUBHOCTb, aKTUBHOCTh, OT
KOTOPBIX HEPEJKO 3aBUCUT MUCXOJ UTPHI [2].

Urpa HampaBieHa Ha pa3BUTHE Y YyYallUXCSd YMEHHMH aHaJU3UpOBaTh KOHKpPETHBIE
IIPAKTUYECKHE CUTYyallUl U MPUHUMATh PELICHUS; B XOJ€ €€ Pa3BUBAIOTCS TBOPUECKOE MBIIIEHUE
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(crocCOOHOCTH TOCTAaBUTH NPOOJEMY, OLEHHTh CUTYAIMIO, BBIABHHYTH BO3MOXKHBIE BAapHAHTBHI
paspenieHus 1, NMpoaHaTu3upoBaB d(PPEKTUBHOCTh KaXkJA0T0, BHIOpAaTh Hambosee ONTUMATbHBIN
BapHUaHT) U NPOQeCcCHOHATbHBIE YMEHHUS y4allerocs, AesiTeIbHOCTh KOTOPOrO, B KOHEYHOM CYETE,
CBOJUTCS K IPUHATHIO PEILICHU.

JlenoBass urpa BO3HMKJIA KaK YIpaBlieHUYEeCKas WMHUTALMOHHAS WIpa, B XOAE KOTOPOH
YYaCTHUKHM, UMHUTHUPYS AEATENBHOCTh TOTO WM HHOIO CIIy)KEOHOro JMIla, Ha OCHOBE aHalIHu3a
3aJJaHHON CHUTyallud MPUHUMAIOT penieHus. JlenoBas urpa NpPOBOJAUTCSA, KaK IMPABHIO, II0
CHELMAIbHBIM JUCUUIUIMHAM M Yalle BCEro HOCHT MEXIpEeAMETHBIH xapakrep. B ocHoBe ee
CO3JIaHMSI JIKHUT aHAIU3 NPOPECCHOHATBHON AEATENbHOCTU CICIHANNCTa, BBISBICHHE THUIIOBBIX
poeCCHOHATIBHBIX 33Ja4 M pa3padoTKa Ha UX OCHOBE Y4eOHO-IIPOM3BOICTBEHHOH 3a/1auH.

JlenoBas urpa o0s13aTeIbHO COACPKUT UTPOBYIO YUeOHYI0 3a1auy. Mrposas 3agada — 310 TO,
YTO JIOJDKEH C/eJaTh UIPAIOIIMN B XOJI€ MIPbI, BBINOJHUTH ONPEIEICHHYIO NMPO(ecCHOHANbHYIO
JESTeIbHOCTb.

VYuebHas 3agada — 3TO LeJlb, KOTOPYIO CTaBUT MpernojaBareib (COCTaBUTENb, pa3paboTUHK
UTPBI), T.C. OBJIAICHUE 3HAHUSAMHU, YMECHUSMHU.

JlenoBasg urpa 3¢ ¢exTuBHa TOrAa, KOTrAa B HEHW YCIEIIHO pelIaroTcst ydyeOHbIe 3aJauu.
dopma Urpsl, UTPOBOM 33aJauM NPUBJICKACT yYAIIUXCS, CO3/aeT Y HUX HHTEPEC K BBHIMOIHEHUIO
3aJjaHus, TMOOYXIaeT K aKTUBHOMY IIPUMEHEHMIO 3HaHHWM, BOBJEKaeT B KOJUJICKTUBHbIE
B3aWMOOTHOIICHUSI.

B kawectBe mnpumepa ImpuBeLy pe3yibTaThl YCBOEHHs Y4eOHOro Marepuaiga IpHu
MIPOBEICHUH J1TA00PaTOPHOI pabOTHI C UCIIOIB30BAHUEM JICIIOBON UTPHI «A YKITHOH.

AJNTOpUTM JI€T0BOM UIPbl «AYKLIMOH»

Tema 3ausTHs: AHAIU3 BO3HUKHOBEHHS IIIyMa Ha TIPOU3BO/ICTBE.

dopma 3aHATHS: J1eJI0Bast Urpa.

JloMuHupyomas JAWJaKTHYecKash IeNlb: CO3AaTh YCJOBUSA JUIA CHUCTEMAaTHU3alud |
00001meHus 3HaHui 1o Teme: «lllyMm B IpOM3BOICTBE U €r0 BIUSHUE HA 3/J0POBbE UEIOBEKa.

Tpuenunas TMIAKTUYECKAsS LEIb:

- o0yyaroIui acreKT: CO3/aTh YCJIOBUS AJs (OPMHPOBAHUS LEIIOCTHOM CUCTEMBI
3HaHUH 10 TEME:

«lym B MpOM3BOACTBE U €r0 BIUSHUE HA 3J0POBbE YETOBEKAY;

— Ppa3BHBAIOIIMI  aCMeKT: CO3[aTh YCJIOBUS JUIA TPOSIBICHHS IO3HABATEIHbHOM
aKTUBHOCTH: pa3BUTHS HABBIKOB CaMOCTOATENBbHON paboThl C HCTOYHMKAMHM HHGOpMaluH,
npubopaMu U U3MEPEHUs IIyMa; Pa3BUTHS HABHIKOB KOMMYHUKAaTHBHOCTH B MH()OPMAIIIOHHOM
oOMeHe, B pOJIEBOM B3aUMOJICMCTBUU; pPA3BUTHE HABBIKOB MBICIUTEIBHON JESATENbHOCTH NPHU
TUTAHUPOBAHHH, aHAJIM3€, CHHTE3€, CTPYKTYPHUPOBAHUH, CAaMOaHAITN3e, pEIICKCHH;

—  BOCHHUTATENbHBIM AacCMeKT: COo3/aTh YCJIOBHUS [ BOCIUTaHMUSA KYJIbTYphl Y4eOHOIO
TpyAa, BOCIIUTAHHE OPTaHU30BAHHOCTH, OTBETCTBEHHOCTH, COCPEIOTOUCHHOCTH.

dopma opraHu3aluy Mo3HABaTEIbHOM EATENTbHOCTH: «MaJble)» IPYIIIbI.

MeTton oOyueHusi: TBOPUYECKU — MIPOOIEMHBII.

X0/ 3aHATHUS

B nauane ypoka rpynma pnenutrca Ha Opuranel nmo 3 uenoseka. Kaxpas Opurana
CaMOCTOSITENIbHO MOAOMpaeT Mapky mnpubopa Ui u3MepeHus uyma. llpeanmaraercs kaxuoif
Opurazie caMiM pacrnpenenuTb o0si3aHHoCTH. [IpeaBapuTenbHO BIOMpArOTCs 2 3KCHEpTa U3 4yucia
JYYIIUX YYaIlUXCs, KOTOpbIE BMECTE C IperojaBaresieM OyAyT OCYLIECTBISATh KOHTPOJb 3a
JEeWCTBUSIMU 4iIeHOB Opurazpl. [IpermomaBaTens mpeaaraeT ydamuMmcsi oOpaTHTh BHHMaHWE Ha
TEeMy ypoKa ¥ 3ajiaeT Bompoc: «YTo Mbl 3HaeM 1o 3Toi Teme?». Jlanee mpeniaraercs ydarumcs
cOpMyYIHPOBATH IETTh CETOAHSIITHETO 3aHATHSI.

CraBuTcs 1eb 3aHATHA, TO €CTh 1I€JIb JEJIO0BOM MIpbl. Y4YacTHUKaM Opuraj mpejajaraercs
CaMOCTOSITENTFHO M3y4YUTh Ha3HAUYEHHWE, YCTPOMCTBO, NPUHIUI ACWCTBUS, NPEUMYIIECTBA W
HEIOCTaTKW OOOpYyJOBaHUS IO CBOEMY BapHaHTy, 3aTeM HW3YYUTb OOOpYAOBaHHE CBOMX
«KOHKYPEHTOB» C MeNbI0 (OPMHPOBAHUS yOEIUTENBHBIX apryMEHTOB B TIOJB3y CBOETO
obopyznoBanus. [1oAroToBUTE Mpe3eHTalni0 000pyI0BaHUS.
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DKcnepThl KOHTPOJIUPYIOT X0/ paOOThI U PABIIBHOCTh BBITOJHEHUSI METOIMYECKUX paloT.
Bce aTo peructpupyercs 1 3amofHsAeTCs B )KypHAJIe yueTa IeHCTBUM Y4aCTHUKOB OpHra

Htpader (mo 10 6amioB BKIIOUMTENHHO) HAYUCISAIOTCS 3a TpyOble HApyLIICHHUS HpPaBUI
BBITIOJIHEHUSI DKCIIEPUMEHTA W TEXHUKU Oe3o0macHocTH padoTsl. [lpemomaBatens 1o JAaHHBIM
IKCIIEPTOB TOABOAUT WTOTH BBIOJHEHUS paboThl. bpuraga, mnodyuuBInas MaKCHMaJIbHOE
KOJIMYECTBO OaJUIOB, sIBJIsseTCsl moOeaurteneM Wrpbl. [1o OKOHYaHMM WTPHI MPENOJaBaTeNb IaeT
CJIOBO yYaIIUMCS, IIPOBOIUTCS peduiekcus. JlonomHuTenbHbIe 6aUTbl ToTydaeT Opuraaa, Hanbomuee
yOeauTeNnbHO TPEACTABUBIIAs Ha ayKIIMOHE cBoe 00opynoBaHue. [IpeMMyInecTBO UCIOIb30BAHHUS
UTPOBOW CUTyallMd B TOM, YTO Y4YaIlIHeCs, IOMUMO OCHOBATEILHOIO M3y4YCHHUS BBIOPAHHOTO MMU
npubopa, JOJDKHBI TIIATEITLHO U3YYUTh U BBISIBUTH HEJOCTATKH MPHOOPOB.

Takoit moJaX0J 3HAYUTEIBHO PACHIMPSICT 3HAHHS 110 METOAMKE ONpENCIICHHS IyMa U B
JabHEWIIEM B CBOEH MPOM3BOJCTBEHHOW JESTEIBHOCTH IO3BOJISICT KPUTHYECKU MOIXOAUTH K
BBIOOpPY HEOOXOAUMBIX IPHOOPOB M 0OOPYIOBAHUS.

Crnucoxk nureparypsl
1 Atamanosa P.W., Toncroii JI.H. JlenoBas urpa: cynHoCTb, METOJIMKA KOHCTPYUPOBAHUS U
nposeaeHus. M.: Beicias nikona, 1996.
2 AnanneBa E.I'., AnekceeB B.E., I'ybenkoB C.FO. MeTtononornyeckue peKOMeHIAINH 110
OpraHu3aluy yueOHO- TEXHUYECKUX U JesI0BbIX urp. M.: MI'Y, 1991.

VJIK 378.147
OPTAHM3ALIASA CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB B BY3E

B.I1. Bypuesa, C.B. Pogun
benopycckuii rocyaapcTBeHHBIH YHUBEPCUTET HHPOPMATHKHU U PAAHOIIEKTPOHHKH,
r. Munck, Pecriyonuka benapych

Oco0Oyro poJib B TIOJTOTOBKE OYAYNIMX CHEIUAIMCTOB M MOBBIMICHUH KadyecTBa y4eOHOTO
Ipolecca UrpaeT caMoCTOsATeNIbHAs paboTa, KOTopas JaeT BO3MOXKHOCTb CTYAECHTaM MPUOOLIUTHCS
K TBOPUYECKHUM BUJAM JI€ATEIbHOCTU U PAa3BUTh CBOM UHTEJUIEKTYalIbHbIE CTIOCOOHOCTH.

[Ton camoctosiTensHOM paboToit ctyaeHToB (CPC) moHumaroT paboTy IO ONpeeIeHHOMY
MIEPEYHIO TEM, OTBE/ICHHBIX Ha CAMOCTOATEIbHOE U3yUEHHE, 00ECTIEUEHHBIX YU€OHO-METOINYECKOM
mutepatypoil 1 pekoMenaanusmMu. CPC koHTponupyeTcst B BHJIE€ TECTOB, KOHTPOJIbHBIX paloT,
KOJJIOKBUYMOB, pe(epaToB, OTYETOB, 3a4ETOB U IK3aMEHOB.

B Hacrosiiee BpeMs CYIIECTBYIOT pa3JIM4HblE MOJAXOAbI K METOAMKE OpraHU3aluu
camocTosTenbHOM paboTel. OnHu mpenogaBatenu paccMmarpuBatoT CPC kak Bocmpusitue u
CaMOCTOSITENIbHOE OCMBICIIEHHE CTYIEHTaMH cOo001IaeMoil rpenoaaBatensiMu HHGpopmaruu. [pyrue
— omnpenenstor CPC kak camocrosiTenbHOE NMPUOOPETEHHE U TIIyOOKOE OCMBICIIEHHE UMHU HOBBIX
3HaHuil. [Ipy TOM caMH CTyAEHTBl YCTaHaBIMBAIOT PUTM pPabOThl M JIO3UPOBKY BPEMEHU Ha
M3Y4YE€HHE MTOCTABJIEHHBIX BOIIPOCOB.

W13 3T0TrO0 Cnenyer, 4To caMOCTOsATENIbHAs paboTa ABIsSETCA HE TOJIBKO GOpMOIl 00ydeHus, HO
U CPEeICTBOM 00YYEHMsI, IOCKOJIbKY (POPMUPYET Y CTYACHTOB ONpPEEICHHbIE HABBIKU, BBIITOJIHSAS
IpU 3TOM DPA3BHBAIOILYIO0, MH()OPMAIIMOHHO-00YYAIOIIyI0, OPUEHTUPYIOIIYIO, CTUMYJIHUPYIOUIYIO,
BOCITUTATEIHHYIO U UCCIIEIOBATEIbCKYIO GyHKIMHA [1].

PaszpuBaromass (QyHKUIMS TOBBIMIACT KYJIbTYPY YMCTBEHHOTO TpyJa, MpHOOIIAeT K
TBOPUYECKHUM BUJAM JIEATEIbHOCTH, 00OTallaeT HHTEIIEKTyaJIbHbIe CIOCOOHOCTH CTY/JEHTA.

HNudopmannonHo-oOydaromiass BKIIOYAaeT B ce0si yuyeOHYIO JAeATeNbHOCTb CTYJCHTOB Ha
ayJUTOPHBIX 3aHITHSX.

OpueHTHpytomasi ¥ CTUMYJIUPYIOIIAs MPHIAIOT Mpoleccy o0ydeHHs NpodhecCHOHAIBHO
OPHUEHTHPOBAHHBIN XapaKTep.
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Ilenpto  BocmUTaTeNnbHOM  (GyHKUMU  ABHsSeTcs  (OPMHPOBAHME M Pa3BUTHUE
PO ECCHOHABHBIX KAaYeCTB OYYIIETO CIICIIHAINCTA.

HccnenoBarensckas GyHKIUsS (GopMHUpPYET HOBBIM yPOBEHB MPO(HECCHOHATEHO-TBOPUYECKOTO
MBIIIICHHUS.

Anpom CPC sBnsercs Ta wid MHas [O3HaBaTeJIbHAs WM MpAKTUYECKas 3ajada, KoTopas
00yclaBIMBaET BECh MpoIecc 00yUEeHHUS.

CamocrosTenpHas paboTa BKIIOYACT BOCIPOU3BOISIIME W TBOPUECKUE IPOLECCH B
NeSITeNIbHOCTH CTY/AE€HTa. B 3aBUCMMOCTH OT 3TOro pasivyaioT TPU YPOBHS CaAMOCTOSITEIbHOMN
paboThI:

— PenpoaykTuBHBII — BKJIIOYaeT B ce0sl UTeHUE, KOHCIIEKTUPOBaHUE YYEOHOMN JIUTEPATypHI,
IIPOCIYLIMBaHUE JEKIUI, ayJM0 U BUJICO3AIUCEN, 3ayUynBaHueE, [IepecKa3, 3allOMUHAHUE, HHTEPHET
pecypchl, MOBTOPEHUE yueOHOTO MaTepuana [2].

— Ilo3HaBaTeNbHO-TTOMCKOBBIN BKIIOYAET NOJATOTOBKY COOOIICHUH, TOKIIaJ0B, BBEICTYIIJICHUN
Ha CEeMUHapax M MPaKTUYECKHUX 3aHATHUSX, TOA00DP JUTEpaTyphl MO JUCHUILTMHAPHBIM MIPOOIeMaM,
HanucaHue pedepaTos, 3cce, KOHTPOIbHBIX padoT U T. 1.

— TBopueckuil — mpeanogaraeT HallMCaHUE HAy4YHBIX CTaTeH, Te3HCOB, y4acTUE B HAy4HO-
MCCIIEIOBATENBCKONW paboTe, ydacThe B CTYJCHUECKUX HAyYHBIX KOH(EPEHIUSIX, OJUMIMAIaX U
T.J.

Jns opranmzanmuu u ycremHoro ¢yHkuuonupoBanuss CPC HeoOXoIuMo codyeTaHue BCeX
TpeX ypOBHEH caMOCTOSATEIbHOU PabOTHI.

B 3aBucumoctu oT creneHu TpyaHOCTH paziauuaroT uyerbipe Tumna CPC. IlepBbiii Tun
dbopMupyeT yMeHHE BBINOJHATH 3aJaHuEe MO oOpa3ly. BTopoii moMoraer BOCHPOU3BOAUTH
uHbopManMI0O TO mamsATH. Tperwid HampaBileH Ha OOy4YeHHE peIIeHUS HETHIIOBBIX 3ajad.
UYerBepThlid  MIpeamnoyiaraeT  BBIMOJIHEHHE  3aJaHUl, OPHUEHTUPOBAHHBIX HAa  TBOPUYECKYIO
JeSITeNbHOCTh. HeoOXOIuMBIM — YCIIOBHEM  YCIICITHOW CaMOCTOSITENIbHON  pa0OThI  SIBIISCTCS
COYETaHME BCEX BBILICTIEPEUNCICHHBIX TUIIOB U YPOBHEH pabOTHI.

B nwmreparype onmcanel pasHooOpasHeie (opmbr  aktuBammun  CPC. Haumboiee
JEHCTBEHHBIMU, HA HAIIl B3TJIS, SBIISIOTCS CIEAYIOLIHE:

1. Bpemennsie opueHTHpsI BbinosHeHUs: CPC 115 miiaHupoBaHus 0r01keTa BpEMEHU.

2. JleMoHCTpaiusi HEOOXOAUMOCTH OBJIAJICHUS MpeAsiaraéMbIM Y4eOHbIM MaTepuajoM st
npeAcTosiel yueOHoM U mpodecCuOHaTBHOM NeATeIbHOCTH BO BBOAHBIX JICKITUSAX, METOMUECKIX
yKa3aHMUSIX M y4eOHbIX OCOOUSX.

3. I'pynnioBas u napHasi paboTa, KOJJIEKTUBHOE 00CYX/IEHHUE TPYAHBIX BOIIPOCOB.

4. Meronnyeckue yka3zaHus, COAEepKallue aITOPUTM BBIITOJIHEHUS 3aJaHUM.

5. Habop yueOHbIX mocoOuil /Ui caMOCTOSATENbHON padoThl, COAEpKAIIMM TEeOpEeTUYECKUI
MaTepHual, 3ala4yl 1 METOIUYECKUE YKa3aHUS IS UX PEILICHUS.

6. [IpucBoeHue craryca CTy/I€HTOB-KOHCYJIbTAaHTOB HanOOJIee MPOJABUHYTHIM U CIIOCOOHBIM
CTYZCHTAM.

Bricmieit popmoit CPC sBrsieTcs HaydHO-uccienoBatenbckas padora cryaentos (HUPC).
B3aumMocBs3p yueOHON M Hay4yHO-MCCIIEA0BATENBCKOM paboThl CIOCOOCTBYET pPa3BUTUIO YMEHUH U
HAaBBIKOB MBICTTUTEIFHOM JIEATEIbHOCTH, TAKUX KaK aHAJIM3, CHHTE3, 000011eHIe, abcTparupoBaHue,
cucremMaruzauus U 1p. IIpm 3TOM cTydeHTHl ydarcs paboTaTh €O CTaThsIMH, MOHOTpadusMu,
aBropedeparamMu, CHOPABOYHON JUTEPATypOd, UHTEpHET-UCTOUHHKaMU. MccnegoBaTenbekas
¢byHkuus GopMHUpYET HOBBII ypOBEHb NMPO(hecCHOHAIBHO-TBOPYECKOT'O MBIIUIEHHUS, TO €CTh TaKylo
NesITeNIbHOCTh, KOTOpasi CO BPEMEHEM IPUBOAMUT K IIOJIYYEHUIO HOBBIX PE3YyIbTaTOB, HOBBIX
IpOAYKTOB. K OCHOBHBIM KPUTEPHUSAM TBOPUECKON AESATENBHOCTH OTHOCHT:

— HOBHU3HY Tpoiiecca (HOBBII METO/I, HOBBIM MPHUEM, HOBBIN CIIOCOO JIEHCTBUS);

— UppalMOHAIbHOE MBIIIUIEHUE U UHTYHUIIHIO;

— CIOCOOHOCTH CAMOCTOSATEIBHO YBUIETh U CPOPMYITUPOBATH TPOOIIEMY;

— SpKO BBIPAKEHHBIE SMOLMOHAIBHBIE IEPEKUBAHMS, MNPEAIIECTBYIOIINE MOMEHTY
pelIeHus.
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Paznuuator yetbipe (aspl TBOPUYECKOTO MOAXO0JA K pelieHuto o0oi 3amaun: ¢aza coopa
Marepuana, (haza HaKOTUICHHS 3HAHWUHU (TIOMOTaeT peruTh mpodiiemy), paza co3peBanus (paboTaet
TOJIBKO T0/ICO3HaHKE), (haza o3apeHus (pelIeHne MOSBISIETCS COBCEM HEOKUAAHHO), a3za KOHTPOJIS
WJIM TIPOBEPKHU MOJIYYEHHBIX PE3yIbTaTOB.

B negarornueckoil ¥ NCUXOJIOIMUECKOMN JIMTEPAType ONUCHIBAIOTCS YCIOBUS (CUTYaTHUBHBIE
Y JIMYHOCTHBIE), CTUMYJIHPYIOIINE UIH TOPMO3SIIUE TBOPUECKYIO JEATEIBHOCTb.

OTMG‘-IaeTCH, 4YTO OTPULATCIIbHO BJIMUAIOT HAa TBOPYCECKYIO AKTHBHOCTH TAKHUC CHUTYATUBHBIC
(bakTopbl, KaK HEAOCTATOK BPEMEHH, MOBBIIIEHHAs TPEBOKHOCTb, HETEPIIEHUE, MPOSBICHHOE MPU
JKeJJTaHUW HaNuTH 6BICTpO€ peICHUC, CJIMIIKOM CHJIbHAA HUJIN ciiabas MOTHUBaN s, HCYBECPCHHOCTh B
COOCTBEHHBIX CHJIaX U Jp.

JlmuHocTHBIE (AaKTOPHI, OKA3bIBAIOLINE HETAaTUBHOE BO3/CHCTBHME Ha TBOPUECKHUII MpoOIECC:
COIJIaIIaTeNIbCTBO, HU3Kasl CaMOOIIEHKA WJIM CaMOYBEPEHHOCTh, JOMUHHPOBAHUE OTPHUIATEIbHBIX
3MOHHﬁ, HUCKIIOYCHUEC PHUCKOBAHHOI'O ITIOBCACHUHA, BBICOKAA TPCBOXHOCTL U JP. JInaaocTHBIC
YepThl, MOJIOKUTEIHHO BIMSIONIME HAa TBOPYECTBO: YBEPEHHOCTh B CBOUX CHJIaX, MmpeolianaHue
MO PaZOCTH, CKIOHHOCTh K PUCKY, OTCYTCTBHE OOS3HU MOKA3aThCsl CTPAHHBIM, OTCYTCTBHUE
KOH(OPMHOCTH, HaJrure 60raToro BOOOpaxxeHusi, Xopolliee 4YyBCTBO IOMOpa.

YunteIBas CUTYaTUBHBIC W JIMYHOCTHBIC (baKTOPI)I, neaarory HGO6XOZ[I/IMO IMPUMCHATH
COOTBETCTBYIOIIYIO CHCTEMY OOYy4YeHHS M BOCHUTAHMs, HANpPABICHHYI0O Ha BBISIBICHHUE U
JanbHeHIee pa3sBUTHE TBOPUECKUX CITOCOOHOCTEH TMYHOCTHU. [[J1st 5TOr0 HE0OX0AUMO:

1. CoxpaHsTh UHTYUIUIO Y CTYJIEHTOB, KOTOpPasi MOKET ObITh MPOBEPEHA JIOTHKOM.

2. ®opmupoBaTh y HUX YBEPEHHOCTh B CBOMX CHUJIaX M BEPY B CIIOCOOHOCTh PEIIUThH JAHHYIO
3ajauy.

3. Vuuth ux OIMUPATBCA TOJIBKO Ha IMOJOXUTCIIBHBIC 3MOLIMH, TaK KaK OTPHULIATCIbHBIC
MOJIaBIISIFOT MPOSIBIICHUE TBOPUECKOT'O MBIIIUICHHUS.

4. CTUMyIHpOBATh UX K CAMOCTOSITEIbHOMY BBIOODY LIEJICi, 3aa4 U CPEJCTB UX PEIICHHUS.

5. He gomyckath ¢hopMupoBaHus y HUX KOH(OOPMHOTO MBIIIJICHHS], @ UIMEHHO OTCTPAHSATHCS
OT COTJIAIIATEeNILCTBA U OPUCHTAIIMN Ha MHEHHE OOJIBIIMHCTBA.

6. PazBuBaTh BOOOpakeHHE U HE MOJABISTH CKIIOHHOCTh K (haHTa3uPOBAHUIO.

7. O0y4arh 3BPUCTUYECKUM MPUEMaM PELICHUS 3a/1a4 Pa3IMYHOrO THIIA.

8. BoBiiekath B Hay4HO-HCCIIEA0BATEIBCKYIO 1€ATEIbHOCTb.

Jlns  Hay4yHO-UCCIIEeIOBaTeNIbCKOM paboThl coueTaTh IepenoBble (OpMbI O0yueHUs W
BOCIIUTAHMs CTYJEHTOB, KOTOpbIE Oy1yT HalpaBiIeHbl HA MOJTy4Y€HUE MU HOBBIX 3HAHUN U OMBITA.

Crnucok nurepaTypsl
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M. M. Kynapo [u ap.]. — Morunes, 2021. — C. 358-360.
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YK 378
JIEJIOBASI UTPA KAK DJIEMEHT IPAKTUYECKOM IMMOJAIOTOBKH
CIIEHUAJIMCTOB B COEPE OBIHIECTBEHHOI'O IIUTAHUA

3.B. Bacnienko, K.K. I'yiasieB
benopycckuii rocyapcTBeHHBIH YHUBEPCUTET MHUIIEBBIX M XHMUYCCKHX TEXHOJIOTHH,
r. Morunes, Peciyonuka benapycs

[Tpy MOATOTOBKE CIIEUAIMCTOB B c(hepe OOIECTBEHHOTO MUTAaHKUsI HEOOXOJUMO YUUTHIBATh
TOT (akT, YTO PAOOTHUKM HPEANPUATHA HENOCPEACTBEHHO KOHTAKTUPYIOT C MOTPEOUTEISIMU
INPOAYKIMM W YCIYr JaHHOW oTpaciu. IlosToMy B HOArOTOBKE HMH)KEHEPOB-TEXHOJIOIOB IIO
cneruaabHocTH 1-91 01 01 IIpon3BOACTBO MPOAYKIMHM W OpPraHU3alus OOIIECTBEHHOT'O MUTAHUS
cnenuanuzanuu 1-91 01 01 01 TexHonorust NpoayKIUU U OpraHu3anus OOLIECTBEHHOI'O MUTaHUS
OoJsipllIOE 3HAYEHUE MMEET M3y4YeHHE AUCHUILUIMHBI «OpraHuszanus 0OCIyXHMBAaHUS B TOPIOBBIX
00BEKTax OOIIECTBEHHOTO MUTaHMs». Pelenne BOMpocoB, CBA3aHHBIX C PA3IMYHBIMU CUTYaLUsIMHU
B OTpaciy, CTYIEHTbl HaxOAsAT B XOAE IPOBEIEHUS MPAKTHUECKUX 3aHATUN 1O JaHHOH
mucuutuiiae. OnHoN 13 GopM MPOBEACHUS MPAKTHYECKUX 3aHATHH MOXKET BBICTYINATh — JEJI0Bast
urpa B XOJ€ pealu3alii, KOTOPOW, KaXKAbI CTYAEHT ILeJICHAlpaBI€HHO pealu3yeT Y4eOHYIO
JESTeTbHOCTh B COOTBETCTBUH CO CBOMMH 00pa30BaTEIbHBIMU TIOTPEOHOCTSIMH.

HMuTalMOHHBIE UTPBI ABISIOTCS MOAEISIMM U3Y4aeMbIX SIBJICHUH U NIPOLIECCOB B HEKOTOPOIi
npeaMeTHoi obnactu. Eciiu B urpe 3aielicTBOBaHbl CTYJEHTHI, Y HUX BO3HHUKAET JONOJIHUTEIbHAS
[I03HaBaTeNbHAsl MOTHBAIUS, CBSI3aHHAs C LEJSAMU CYOBEKTOB MOEIUPOBAHMS (POJIEBbIE LIEIH).
[Tpu >TOoM HaOIIOJAETCS TaK Ha3bIBaeMOE “IyalibHOE” ydeOHOE TOBeIeHUE: 00ydaeMble TIOTyJaroT
3HaHUs, OIHOBPEMEHHO aKTUBHO Y4acCTBYs B UX ONEPATUBHOM (POPMUPOBAHUH (IIPOU3BOJICTBE).

Cno)XHOCTM OpraHM3alliM UM TPOBENEHUS OrPAaHUYMBAIOT BO3MOXKHOCTHU IIHPOKOTO
IPUMEHEHHUs] UMHTALUMOHHBIX WIPp B Y4eOHOM Ipouecce. [J1aBHBIM HEJIOCTaTKOM HIPOBOMH
TEXHOJIOTUH C HEITOCPEACTBEHHBIM KOJIJIEKTUBHBIM Y4aCTUEM CTYJECHTOB SIBJIIETCS HU3KOE Ka4yeCTBO
Y MHTEHCUBHOCTb UX POJIEBOIl UIPOBOM JAeATENbHOCTU. B pe3ynbrare MOAEIMpyrOTCs NpOLECcChl U
SIBJICHUS, BECbMa JIaJIEKUE OT PEalIbHBIX, a MOJYyYCHHbIC 3HAHUS MTOYTH HE UMEIOT JUIAKTHYECKON
LEHHOCTH.

[lepcrieKTUBHONM TEXHOJIOTHEW AaKTUBU3ALMKU Y4EOHO-TIO3HABATEIbHOM  JE€STENbHOCTH
CTYICHTOB SIBJISIETCSI UX IPHUBJICUEHUE K KOJUIEKTUBHOMY DPELIECHUIO aKTyaJbHOW M HMHTEPECHON
MIPeIMETHO-OPUEHTHPOBAHHOM 3314 C BBICOKUM YPOBHEM HEOIpe/IeIeHHOCTH. Takue 3a1aum, KaK
MPaBUJIO, OTCYTCTBYIOT B CYIIECTBYIOIEH y4eOHOW JMTeparype, HEe MMEIOT OMMCaHUS METoja
pelIeHus, T. €. SBJISAIOTCS TBOPYECKUMHU 10 CYTH. DTO MO3BOJISAET JOCTATOYHO MPOCTO MPOOYAUTH Y
CTYICHTOB IO3HABaTEJIbHBI HHTEPEC, NMEPEXOASAIINNA B YBJIEUEHHOCTb. Y HHUX MOSBISETCS Tak
HAa3bIBAEMOE CBEPXIIPOU3BOJILHOE BHUMAHUE, IIEIMKOM HalpaBiICHHOE HA pPEUICHHE IPEII0KEHHON
3aJla4M U COXPaHsAEMOE Ha BCEM IIPOTSHKEHHUH IpoLiecca €€ peuieHus. B pe3ynpraTte OTHOCUTEIBHO
JIETKO Y HE3aMETHO MPOUCXOJIUT Nepe/laya U YCBOCHHE HEOOXOIMMBIX 3HAHUN. DTOT BUJI BHUMAaHUS
He TpeOyeT OT mpenojaBarens 00JIbIINX HEPBHO-NICUXUYECKUX 3aTpaT Ha OpraHU3alMi0 aKTUBHOU
yueOHO-103HABATENbHON JEATENIbHOCTH CTY/IEHTOB, TaK KaK aKTUBHOCTb OO0YCJIOBJ€HA camoi
IIPUPOIOH YeI0BEKa.

[IpeumyIiecTBa J€IOBBIX UIP IO CPaBHEHHUIO C METOJUKAMHU, HCIOJIb3YEMBIMH TpHU
TPaIUILIMOHHBIM 00YYE€HUEM CIIETYIOIHE:

1) B urpe BOCCO3/alOTCSI OCHOBHbIE 3aKOHOMEPHOCTH [BHKEHHUS MpPOodhecCHOHATHLHOM
JeSTEeTbHOCTH U NMPO(EeCCHOHAIBHOTO MBIIIUIEHUS] Ha MaTepuaje JUHAMUYECKH Pa3BUBAIOIIUXCS U
pelIaeMbIX COBMECTHBIMU YCHIIMSIMU CTY/I€HTOB YYEOHBIX CUTYalLlUi;

2) MeTOJ| JAETOBBIX MIp IMpPEJCTaBIseT COOON CHEIHMaIbHO OPraHW30BAHHYIO JESTEIbHOCTD
[0 3aKpeIUIEHUI0 TEOPETHUECKUX 3HAHUM, MepeBOJy HX B PEXKUM pealbHBIX CHUTyalHi
BO3HUKAIOIINUX MPH OCYIIECTBIECHUH NMPO(HEeCCHOHATBHON AEATEIbHOCTH.

JenoBass wurpa, mpuMeHsiemMass Ha MPaKTHYECKUX 3aHSATHSIX, COCTOUT U3 CIIEAYIOLIUX
MOMEHTOB:
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Tewma;

VcTaHOBKa IIETeEi;

Cuenapui;

dopMUpOBaHUE UTPOBBIX KOJIIEKTUBOB;
Pacnpenenenue poueii;
HenocpenctBenHnas nesiTeIbHOCTb;
ITonBenenue uToros.

Bo BpeMms mnpoBedeHHs MNPAaKTUYECKHX 3aHATHII MOXKHO HCIIOJIb30BATh CIIEAYIOIINE
Pa3HOBUAHOCTH JIEJIOBBIX UIDP:

1. HmuraunonHas urpa.

JlanHas urpa UMUTHPYET IPOIECC OpraHMU3alUU OOCTY)KMBAaHUS MOTpeOuTeNneil B 00beKTe
o0IIecCTBEHHOT0 TTUTaHus (pecTopane, kade, 6ape) B pexxuMe peaabHOTro BpeMeHun. Urpa pomkHa
BKJIIOYAaTh BCE ATAaIlbl OOCIYXHBAHUS B IMOPSAJKE, CTPOTO PETIAMEHTHPYEMOM JUIS IMPEIIpPUSTUS
JAHHOTO THWIIAa, & UMEHHO: BCTpeuya rocTs, pa3MeUIeHHE €ro B TOProBOM 3aje, MpeAO0CTaBICHUE
MEHIO ¥ BUHHOU KapThI (C PEKOMEHIAIIUSMU MIPU HEOOXOUMOCTH ), TPUHATHE 3aKa3a, OPOPMIICHHE
3aKa3a, mojaya OJIIOJl U HAMUTKOB (C YYETOM MOCIEAOBATEIBHOCTH UX MOJIa4yH), MPOMEKYTOUHOE
oOCITy’>)KMBaHHME, pacueT ¢ ToCcTeM. B cTyneHdYeckoil Tpymme BbIOMpaeTcss METPAOTENb
(aIMUHUCTPATOP), KOTOPBIM OCYIIECTBISET MHCTPYKTaX OGUIMAHTOB, BbIOaeT 3amaHus. [lanee
BbIOMpatoTCss OQUIMAHT (OPHUIMAHTHI), B 3aBUCHMOCTH OT MPUHSATOrO METOJa OOCITyKHUBaHHA. Te
CTYICHTBI, KOTOPHIM HE JOCTalach pOJIb HU MEHeIXepa, HU O(]UIMaHTa BBICTYNAIOT B POIU
nocerureneil. B koHe oOcinyxuBaHUs MpenojaBaTellb BMECTE CO CTYAEHTaMM OOCYKIAlOT BECh
nepuo] 00CITyKUBAaHUS, AENAI0T BBIBOJIBI U PEKOMEH AU H.

JlaHHBI THII WTPHl TIOMOTAeT pEHIaTh KOHKPETHBIE CHEHU(PHUECKHEe CHUTYaIlHH,
BO3HUKAIOIINE HA MPEANPUATHH, IPOUCXOAUT MOJICTHPOBaHIE pabodero mpoiecca.

2. Hrpa no pa3bIrpbIBaHUIO PA3JIUYHBIX CUTYaIUH.

B naHHON wWrpe CTyIeHThl OCBaWBalOT TaKTUKY JEHCTBHUI, BBINOJHAIOT (QYHKIUH U
0053aHHOCTH KOHKPETHOTO JHIA. JJaHHBII METOJ MOXKET BKIIOYATHCS B MMUTAIIMOHHYIO HTPY Kak
AJIEMEHT, TO3BOJISAIONIMN HAMpaBUTh €€ IO APYroMy HaIpaBICHHUIO, HANPUMEP BO3HUKHOBEHHE
KOH(UIMKTHOW CHUTyallud B TpPOIECC OOCITy)KUBaHHS (HEIOBOJIBHBIA TOCTh, JIOJTOE OXHUIAHHE
Omro/1a, BOJIOC B cajlaTe, BBIMMBIIUNA MMOCETHTENb, XOJIOMHBIA Kode, IIyMHas KOMIAHUS U T.1.).
JlaHHBIE CHUTYyallUH TO3BOJSIOT CTYACHTaM ObICTPO coOpaThCsl M HayaThb WCKATh BBIXOJ B JJAHHOU
KPUTHYECKON CHUTyallMM, NpPHUMEHSS BeCh 3amac KOMMYHUKATHUBHBIX CIIOCOOHOHM, BBIIEPKKY,
YBEPEHHOCTh B ce0e, ClIOCOOHOCTh CIUIaKUBATh CUTYALHIO.

CryneHTbl, He NOJYyYMBIIME pOJIM, HAOJIOAAIOT 3a XOJOM MIPbl M YYacTBYIOT B €€
3aKJIIOUYUTEIBHOM aHAJIN3e.

3. MU rpa «/lenoBoii Teatp».

B xone urpsl pasbirpeiBaeT Kakas-TuOO CUTyalusi, 3a/1aeTcsl MOBEJCHUE YeJIOBEeKa B 3TOM
obctranoBKke. CTYACHT JOJDKEH BXXUTBHCS B OINpeNleNIeHHbI 00pa3 M MOHSB €ro JIeHCTBUSA, OLIEHUTD
00CTaHOBKY U HalTH NMPaBUIbHYIO JUHHUIO MTOBEICHUS.

Hanpumep, nepea CTyAeHTOM CTOMT 3ajada: 3a0pOHUpPOBATh CTOJIMK JUIsl TOCTEH 10
tenedony. B nepByro odepens CTyaeHT GOpMHPYET psij MIaroB, HEOOXOAUMBIX JIJISi BBIMOJTHEHUS
JAHHOTO TOPYYEHMs: IHPHUBETCTBHE, JaTa WM BPEMs IPOBEACHHUS MEPOIPHUATHS, KOJINYECTBO
YYaCTHUKOB, (aMWIMs OTBETCTBEHHOIO TOCTS, KOHTaKTHBI HoOMep, THoxemaHusd. Taxxke
HE00X0AUMO BCeraa ObITh TOTOBBIM K BO3MOKHBIM BOIPOCAM: Kako€ Y Bac MEHIO, OJfojla Kakoi
KYXHH BbI [IOJJA€T€, MOKHO JIM IPUNUTHU C peOEHKOM, €CTh JIM TApPKOBKA, €CTh JIM KOHIUIHMOHED U T.J.

Wnu cTyneHT BBINONHSET OOS3aHHOCTH METPAOTeNs (aAMUHUCTPATOpa) PEecTOpaHa, Mmepen
HUM CTaBUTCA 3ajadya TPUHATH 3aka3 Ha OaHker. CTyAeHT JOKEH B OINpPEaeleHHOMN
IIOCJIE0BATEIBHOCTH NPHUHSTH 3aKa3 YCTaHOBUB: J1aTy MEPOIPHUATHS, KOJIUYECTBO YYaCTHHUKOB,
MOBOJI /Il YCTpoiicTBa OaHKeTa, MECTO MPOBENEHHUS (OCHOBHOM TOPrOBBIM 3all WM OAHKETHBIN),
BpeMs Hayaja U OKOHYAHUS MEpPOIIPHATHS, COCTaBIIEHHE MEHIO OaHKeTa (C yKa3aHHEeM OYepeHOCTH
nonayn OJr0f)), HAIWYUE BUHO-BOJAOYHBIX M3JA€NUi, (QopmMa pacCTaHOBKM OaHKETHBIX CTOJIOB,
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mojada aneputuBa, odopmwiieHue 3ama. Kpome 3TOro, CTyAGHT JOJKEH 3allOJHHUTH
COOTBETCTBYIOIYIO JOKYMEHTAILIMIO 110 UTOTaM IPUHATHUSA 3aKa3a.

CryneHTbl, HEe TOJYYMBIIHE pOJIM, HAOIIOMAIOT 3a XOJOM WIPHl U YYacTBYIOT B ee
3aKJIFOUYNATEIBHOM aHAJIN3E.

[Ipy wM3ydeHMM TakKUX TEM JUCUUIUIMHBI «OpraHusanus o0OCIy)KMBaHUS B TOPIOBBIX
00BEKTax OOILECTBEHHOro NMUTaHMUs Kak «OpraHuzanus oOCIyKHMBAaHUS B PECTOpaHaxX U APYIHX
NPEINpUATHIX OTpaciny, «M3ydeHue cnpoca Ha MPOAYKUHUIO M YCIYTH OOIMIECTBEHHOTO MUTAHMSD)
«Pa3paboTka MeHIO 1151 00BEKTOB OOLIECTBEHHOr0 MUTaHMs», «Buael MeHto. Pacuer kosnmdectBa
nocynsl U TpUOOPOB», MPAKTUYECKHE 3aHATHS TMPOBOAATCA B (OpME aKTUBHOTO HIPOBOTO
00y4eHHUs ¢ pellIeHueM KOHKPETHBIX CUTYallMOHHBIX 3a/1a4, BO3HUKAIOIINUX HA MPEANPHUATHAX.

Hcnonb3oBanue B y4yeOHOM Tpolecce TaHHOH METOJUKH CIOCOOCTBYET JIydIIeMy
YCBOEHHIO MaTepHaa, OCKOJIbKY CTYJIEHTHI IIEPEXOAIT U3 COCTOSIHUS TACCUBHOIO HaOIroAaTesNs U
CIIylIaTessl B COCTOSIHME aKTUBHOTO y4yacTHUKA. [lomyueHHnas panee nHpopMmaiys CTAHOBUTCS KaK
OBl «KJIFOUOM» K JIEHCTBHIO, I10 - HOBOMY IIEPEKUBACTCSI, OCO3HAETCS M YCBAaUBACTCH.

Takum o0Opa3om, JenoBas Wrpa JaeT BO3MOXKHOCTh CYIIECTBEHHO YIJIYOWTh 3HAaHUS
HE0O0XOAUMBIE Ul HAKOIUIEHUS NPOQECCHOHAIBHOIO OIbITA, MO3BOJIAET Pa3BUBATh CLIEHApUil B
Pa3IMYHbIX HANPABJICHUS B 3aBUCUMOCTH OT U3MEHEHUS CUTYallUU, IPUMEHATh Pa3HbIE CTPATEruu
pelleHys] MOCTaBJICHHBIX MpolieM, (GopMHupyeT y OyAyHMMX CIEHUATUCTOB INPEACTABICHUE O
npoECCUOHATTLHON JIeATEIbHOCTH, CTYJCHTOM IPHOOPETAeTCS ONpPEICNICHHBIN (CKU3HEHHBIN
OIIBIT.
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YK 378:37.091.33
NPUMEHEHHUE UHTEPAKTUBHbBIX METO/10B OBYYEHUA
ITPU ITOAT'OTOBKE MH)KEHEPOB-TEXHOJIOI'OB

A.A. Beromknna
benopycckuii rocy1apcTBEHHBI YHUBEPCUTET MUIIEBBIX U XUMUUYECKUX TEXHOJIOTUH,
r. Morunes, Pecnybnuka benapycs

CoBpeMeHHbIE TpeOOBaHUs, MPENbIBIIEMbIE K CUCTEME BBICIIETO OOpa30BaHUs, AUKTYIOT
HOBBIE YCJIOBUSI OpraHU3aluU 00pa30BaTEIbHOIO MPOoIecca, IOATOMY OJHOM U3 aKTyaJIbHBIX 3ajad,
CTOSIIIEH CEerojHA TIepe]l IMperojaBaTelieM YUpeXAEHUs BbICIIET0 OOpa30BaHUs, SBISETCS
BHEJPEHHE HOBBIX IOJXOJOB K OpraHu3alu Y4eOHbIX 3aHsATHi. OJHUM H3 TakuX MOJXO/OB,
HaIpaBJICHHBIX HA COBEPLUICHCTBOBAHME IOJATOTOBKM CTYJEHTOB M IIOBBIIIEHHE KadecTBa
o0Opa3oBaHUsl, SBJISETCS UCIOJIB30BaHHUE B 00Pa30BaTEIbHOM IPOLIECCE€ MHTEPAKTUBHBIX METOJIOB
o0yuenus. Peannzanusi B COBpeMEHHOM 00pa30oBaTEeIbHOM MIPOCTPAHCTBE MHTEPAKTUBHBIX METO/IOB
oOyueHus SBJISIETCS HA CErOJHS OJHUM W3 Hanbosiee BaKHBIX HAINPaBJICHUN MOJArOTOBKU OyIyIIHUX
npoeccuoHaIoB. DTO CBS3aHO C TEM, YTO COBpPEMEHHble TpeOoBaHMs MPO(HeCcCHOHAIBHON
MOATOTOBKM  OOYCIIAaBIMBAIOT  HEOOXOAMMOCTh  TOTPY)KEHHUS  CTyJ€HTa B KOHTEKCT
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poeCCHOHATBHOTO MO €lle Ha dTarne O0y4eHHs C LeJbl0 (OPMHUPOBAHUS JOJDKHOTO YPOBHS
npodeccnoHaNbHBIX KOMIIETEHIIUH.

WHTepakTUBHBIE METOABI — 3TO METOJbl, IO3BOJIIOIIME YYHUTHCS B3aUMOEHCTBOBATH
MeXIy coOOH, a MHTepaKTUBHOE O0ydeHHEe — OOydeHHEe, IOCTPOSHHOE Ha B3aUMOJICHCTBUU BCEX
o0ydJaromuxcs 1 nejarora. T4 METOIbl HanboJIee COOTBETCTBYIOT IMYHOCTHO OPUEHTHPOBAHHOMY
MOJIXOJy, TaK KaK OHHU MPEJIOoJIaraloT KOJUIEKTUBHOE 00yueHue (00yuyeHue B COTPYJHUYECTBE), IPU
3TOM, U O0YYArOIIUIACS, U TIEIaroT ABJISIOTCA CyOBhEKTaMu 00pa30BaTEIBLHOTO MpoIiecca.

OO6pa3oBarenbHBIA MPOIIECC, OCHOBAHHBIN Ha HCIIOJIb30BAHUM HHTEPAKTUBHBIX METO/OB
oOydeHUs, OPTaHU3yeTCs C YYETOM ydacTHs B HEM BCeX CTYJIEHTOB. B Xoje coBMecTHOI paboThI
uaer oOMeH 3HaHMSAMH M ujesMu. VIHTepakTUBHbIE METOAbBl OCHOBAaHbl Ha MPHUHIIMIIAX
B3aMMOJICHCTBUS W oOs3aTenbHOM  oOparHoit  cBs3u. Co3maercs ocobas  arMmocdepa
00pa3oBaTeNnpbHOr0 OOMICHMS, KOTOpas XapaKTepU3yeTcsl OTKPBITOCTHIO, B3aUMOJICHCTBUEM
Y4aCTHUKOB, HAKOIUICHMEM COBMECTHOI'O OIBbITA, BO3MOKHOCTBIO B3aMMHOI'O KOHTpPOJsA. Mexny
mpernojaBaTesieM M CTyA€HTaMd B IPOLECCe HHTEPAKTUBHOTO OOy4YyeHHUs pa3BUBAETCSA
HECTaHJAPTHOE OTHOIIECHUE K OpPTaHU3aI[MH 00pa30BaTEIBHOIO MPOIIECCa, MHOTOMEPHOE OCBOCHUE
yueOHOro Mmarepuana, (QOpMHUPOBAHHME MOTHUBALIMOHHOW TOTOBHOCTH K MEXJIUYHOCTHOMY
B3aumojeiicTButo. [Ipy MHTEpaKTUBHOM O0Yy4E€HUHU XOPOILIO OPraHU30BAH MPOLIECC OOPATHOM CBA3U
MeXIy MpernojaBareieM U O0YyYaroIIUMHUCA, MPH KOTOPOM IMPOUCXOIUT ABYCTOPOHHHUI OOMeEH
nHpopmanueit. aer oOMeH 3HaHUSMHU, UCSIMH, CITIOCOO0aMU JiesTeNbHOCTH. [IpudyemM, mponcxoauT
3T0 B arMmocdepe B3aUMHON MOAJAEPKKH U JOOPOKETATeNbHOCTH, YTO IO3BOJSIET HE TOJBKO
[I0JIy4aTh HOBOE 3HAHHE, HO M PA3BUBACT CaMy [103HABATEIbHYIO JEATEIbHOCTH, IIEPEBOJUT €€ Ha
6oJ1ee BbICOKHE (POPMBI KOOTIEPAIIUU U COTPYIHUYECTBA.

HHTepakTHBHBIE METOJBI O0yYEHHsSI MUMEIOT OOJNBIION 0Opa3oBaTENbHBIN W Pa3BHBAIOIIUI
MOTEHIIMA B YYPEKACHHUSIX BBICIIETO 00pa3oBaHUs, MOITOMY AaKTyallbHOH, TEOPETUYECKOW U
MIPAKTUYECKOW 3HAYMMOHN MPOOIEMOH SIBIISIETCS HEIOCTAaTOYHO paszpaboTaHHas mpodiema BeIOOpa
WHTEPAKTUBHBIX METOAOB OOYYEHHS CTYACHTOB IpPHU MPENOJABAHUU CHEIHATBHBIX AUCIUILIUH B
X0Jle¢  MOATOTOBKM  HWH)XEHEPOB-TEXHOJOrOB  JUId  IUINEBOM U nepepabaThiBaroliei
MIPOMBILIIIEHHOCTH.

B pesynbrare wuccinenoBaHus ObUIM TNPOAHATU3UPOBAHBI HCTOPUYECKHUE MPEATNOCHUIKU
BO3HUKHOBEHHUS HWHTEPAKTUBHBIX METOJOB OOyueHus B 3apyOeXHOW U OTEYECTBEHHOMN
MeJarornyeckol MpaKkTUKE, PAaCKPbITBl TEOPETUYECKHE AaCMEKThl HHTEPAKTUBHBIX METOJOB H
TEXHOJIOTUU MHTEPAKTUBHOTO 0OyUeHHUs, ONpeesIeHbl MTOAX0Abl U OCHOBAHUS JUIA KIacCUPUKALIMU
MHTEPAKTUBHBIX METOAOB 00YUYEeHMs, IPOBE/IEH MOA00P U BHISBJICHBI JUIAKTHUECKUE BOZMOXKHOCTH
NPUMEHEHHUsS] HMHTEPAaKTUBHBIX METOJOB OOY4YEeHHs B IIpoLecce IMPenojaBaHusl CIEeLUATbHBIX
JUCHMIUIMH TpPH  IOJATOTOBKE HMH)KEHEPOB-TEXHOJOIOB IHINEBOM U  mepepadaThiBaroIen
IIPOMBIIIJIEHHOCTH.

C nenpio noBeleHUs 3((HEKTUBHOCTH 00pa30BaTENbHOIO Mpoliecca MpU MPEernoaBaHun
CMEeLUAbHBIX AUCIUIUIMH PacCCMaTPUBAINCH CIIEAYIOIINE HHTEPAKTUBHbBIE METObI O0YUECHUS:

- JUCKYCCUOHHBIE METOJbl (TpyIIoBas JHUCKYCCHUS, 3BpUCTHYECKass Oecena, METOJ
«KPYTJIOTO CTOJIa», METOJT «MO3TOBOTO LITYpMay, MeTo/ «IcTadeTar, METOJl «AKBApHUYM»);

- WUrpoBble MeETOAbl (AMJAKTUYECKHUE WIPhl, JEJNOBBIE UIPbI, PpOJIEBbIE WIPBHI,
OpPraHMU3aLIOHHO-IEATEIHOCTHBIE UTPBI).

JlucKkyccroHHBIE METO/Bl BBICTYNAIOT 0a30BBIMM B CHUCTEME HHTEPAKTUBHBIX METOJOB
o0y4yeHHs, BKIIOYasChb B KaXIbIH M3 HUX Kak HeoOXoaumMmas cocTaBisoomas. IPQPeKTUBHOCTD
UCIOJIb30BAaHUSl JUCKYCCUOHHBIX METOJOB OOY4YEHHS OINpeAensieTcsl LENbIM paaoM (aKTOpPOB:
aKTyaJbHOCTb BBIODaHHOM MPOOJIEMBI; COMOCTABICHHE PA3JIMYHBIX MO3MIMUH  yYaCTHUKOB
JIUCKYyCCUU; WX HH(GOPMHUPOBAHHOCTh, KOMIIETEHTHOCTh M Hay4yHasi KOPPEKTHOCTh; BIIaJIEHUE
IpernoiaBaTesIeM METOI0M; COOIII0/IeHHEe TpaBMil U Jip. Bo Bpems auckyccuu o0ydaromuecss MOryT
aub0 JOMOJHATH APYr Apyra, JuOO MPOTUBOCTOSATH OJWMH JApyromy. B mporecce auckyccuu
HanboJiee MOJHO Mpe/ICTaBlIeHa BO3MOXKHOCTh: MOJIEIMPOBATh pealibHble KU3HEHHBIE MPOOIEMBI;
BbIpa0aTHIBATh Y 00YYAIOMIMXCSl YMEHHE CIIYIIaTh U B3aUMOIEHCTBOBATh C IPYTMMH YYaCTHUKAMU;
J€MOHCTPHPOBATh MHOTO3HAYHOCTh PEIICHUs MpoOJeM; HAyYUThCS aHATU3UPOBATh pealIbHbIC
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CUTYyalluu, OTIEJSITh TJABHOE OT BTOPOCTENEHHOTO. J[MCKYCCHOHHBIE METOIBI MOTYT OBITh
UCIIOJIb30BaHbl B XOJ/I€ MpENofaBaHUs CIEUHUaIbHBIX JUCHUUIUIMH MPH MOATOTOBKE HHXKEHEPOB-
TEXHOJIOTOB, IMOCKOJIbKY BBISIBJISIFOT MHOT000pa3ue CYIMIECTBYIOIIUX TOYCK 3PEHUS HA KAKYHO-JIHOO
npobieMy (HampuMep, Kak MOBBICUTh 3HEProd(pGEKTUBHOCTh TEXHOJIOTHH, BBIIBUTH y3KHE MECTa
TEXHOJIOTHYECKOTO IMpoIlecca, MPEIJIOKUTh BapUAHTHl TMOBBIIMICHHUS KAauyecTBa MPOIYKIUN),
MHUIUUPYIOT BCECTOPOHHHUM aHAIU3 KaKI0W U3 HUX, (POPMHUPYIOT COOCTBEHHBIN B3IJISA]] KaKIOTO
y4acTHUKA JTUCKYCCHH Ha Ty WIH UHYIO TIPOOIIeMy.

UrpoBele METOIBI SBISAIOTCS OJHUMU U3 CaMbIX TBOPYECKMX M IO3TOMY CaMBbIX
YBJIEKATENbHBIX B IJIaHE MPUMEHEHUsI U yCBOeHUs1 MaTepuana. C 00pa3oBaTesIbHOW TOUKH 3pPEHHUS,
Urpa — 3TO UHTEPAKTUBHBIA METO/, KOTOPBIN MMO3BOJISIET 00y4aThCs Ha COOCTBEHHOM OIBITE MyTEM
CHEIHAIbHO OPTraHU30BAaHHOTO U PErYJIMPYEMOT0 MPOEKTUPOBAHUS PO(HECCHOHATBHONW CUTYAIUH.
AJropuT™M CcOo3/1aHUS y4EOHBIX UTP OCHOBAH Ha COBOKYIHOCTU AMJAKTHYECKHUX METO/0B, IPUEMOB
U CII0COOOB UIPOBOU NIESATEIBHOCTH IO TMOUCKY, 00pabOoTKe M YCBOCHHUIO Y4eOHON HMH(OpMAIIHH.
Cy1iecTByIOT pa3HOOOpa3Hble BHIBI HUIP: AUJAKTHYECKHE, CHUTYaI[MOHHO-POJIEBBIE, JCNIOBBIE.
JlunakTHuecKue UTphl MpeTHa3HAUCHBI [Tl pelIeHus o0y4Jaromei 3agaun. [Ipexe BCero 3To urpsli,
(dbopMupyrolIMe KOTHUTUBHBIE CTPATETUU M CTUMYJIMPYIONIKME TBOpUecKoe MbluieHue. Hanpumep,
«TemaTnueckuii KpoccBOpA» (CTyAEHTaM IPeAIaraeTcsi CaMoCTOATEIbHO COCTaBUTh KPOCCBOP/I 110
npoiaeHHoN Teme). JlemoBas urpa BBICTYMAeT KakK CPEACTBO MOJAEIUPOBAHHUS Pa3HOOOpa3HBIX
yCJIoBHI NpodecCuOHaTbHON ESITeIbHOCTH METOJIOM IOMCKA HOBBIX CIIOCOOOB €€ BBINMOJTHEHUS.
[Ipumenenue nAenoBoil Urpbl B 00pa3oBaTeNbHOM Ipoliecce CrIocoOCTBYeT (HOPMUPOBAHHIO
MO3HABATEIBHBIX M TPOPECCHOHAIBHBIX MOTHBOB M HHTEPECOB; BOCIIMTAHUIO CHCTEMHOTO
MBIIUICHHS]; TIepeaye eIOCTHOTO MPEICTaBICHUs O MPOPECCHOHATBHON AEATeIbHOCTH C YUYETOM
SMOIIMOHAIBHO-TUYHOCTHOTO  BOCIHPHUATHSA, OOYUYEHHMIO KOJUICKTUBHOW  MBICIUTEIBHOU U
MpaKTU4ecKorl padore, (GOpMHPOBAHMIO YMEHHIl M HAaBBIKOB COLMAIBHOIO B3aUMOJACHUCTBUS U
OOIICHMSI, HABBIKOB MHIUBUIYaThbHOTO W COBMECTHOTO MPUHATHS PEIICHUN; 00YUECHUIO METOJaM
MOJIETTUPOBAHUS, B TOM YHCIIE MATEMAaTUYECKOT0, HHKEHEPHOTO U COIIMAIBHOTO MPOSKTUPOBAHUSI.

TakuM 00pa3oM, BBISBICHBI TUIAKTUYCCKHEC BO3MOKHOCTH NMPHUMEHEHHUS HHTECPAKTUBHBIX
METOJIOB OOyueHHUsi B IMpoliecce MpEernoAaBaHUs CIEUUaNbHBIX IUCHUIUIMH. OOpa3oBaTenbHBIN
MPOIIECC, OCHOBAHHBIA HA MPUMEHEHMM WHTEPAKTUBHBIX METOJOB OOYYECHHS, MPHU IOJATOTOBKE
WHXEHEPOB-TEXHOJIOTOB ISl MUIIEBOM U TepepadaThiBaONIell MPOMBIIUIEHHOCTH 00ecrne4YnBaeT
MOBBIICHHE YPPEKTUBHOCTU U TIPOJYKTUBHOCTU C METOJIOJIOTHYECKOM MO3UIMHU, BIPA0ATHIBACT Y
CTYJICHTOB HEOOXOAMMbIE KOMIETEHIIMH MJIsS YCIEHIHOTO pelIeHUus MpodecCHOHANBHBIX 3ajad,
pa3BUBaeT yMEHHE OBICTPO HAXOAWTh OTBET MPH BO3ZHUKAIONIUX MPOOJIEMHBIX CHUTYaIUsX,
CHOCOOCTBYET PAa3BUTHIO KOMMYHUKATUBHBIX HABBIKOB.

Crnucok nurepaTypsl

1  Koxyxosckas, JI. C. IHTepakTHUBHbBIE METO/Ibl O0OYUYEHHUS U BOCIUTAHUS — albTEpPHATUBA
TPAIUITMOHHBIM: KiaccuUKaIMs U AUAaKTH4IecKas xapakrepuctuka metooB / JI. C. KoxxyxoBckas
// Hap. acBeta. —2016. — Ne 9. — C. 21-25.

2 Kapnenko, E.A. Kpurepun ycnemHoro npuMeHEHUs: MHTEPAKTHUBHBIX TEXHOJIOTHH B
obyuyenuu // Ilcuxomnorus, counonorus u negaroruka. 2014. Ne 6 [DnextpoHHslil pecype]. — Pexum
nocrymna: http://psychology.snauka.ru/2014/06/3274. — lata noctyna: 01.11.2022.

3  Hurmyrymiuna, U.B. Urpa kak MeToJ MHTEpaKTUBHOTO O0Y4YeHHUs B BhICIIEH mIKoie //
Hayunas snexrponnas 6ubnuoreka «KubepJlennnkay [DnexkTpoHHbIH pecypc]. — Pexum nocryma:
https://cyberleninka.ru/article/n/igra-kak-metod-interaktivnogo-obucheniya-v-vysshey-shkole. —
Hara noctyna: 01.11.2022.
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VK 378.4:51-7
O POJIM MATEMATHUKHA B IOATI'OTOBKE UH’>KEHEPOB

AM. I'aabmag, O.A. llenapuxkosa, U.B. IOpuenko
benopycckuit rocy1apcTBEHHBI YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTHUH,
r. Morunes, Pecnybnuka bemapycs

Ha mnpoTspkeHMM JAJIUTENBHOTO MEpUOJia CBOETO CYIIECTBOBAHHUS BBICHIME Y4eOHBIC
3aBe/ieHUs] (YHUBEPCUTEThI) HE UMENH MPSIMOIrO OTHOILIEHHUS K MOJTOTOBKE MH)KEHEPHBIX KaJpOB.
OHM TOTOBHJIM B OCHOBHOM CIIELUAIMCTOB OOTOCIOBCKOTO, IOPUIUYECKOT0, MEIUIIUHCKOrO,
TYMaHUTapHOTO M €CTECTBEHHOHAy4yHOro npoduis. Tem He MeHee, HECMOTPS Ha OTCYTCTBUE
UHXEHEPOB C YHUBEPCUTETCKUMHU AMIJIOMAMM, BO3BOJMIIUCH TPAHIMO3HBIE 3[aHUS U CJIOXHBIE
TEXHUYECKHUE COOPYKEHHMS, CTPOMIIUCh MOCTBHI U IIyTENPOBOJBI, CO3/1aBATNCh HOBBIE MEXaHU3MBI,
MAaIllMHBI, BOCHHAS TEXHHUKA, TMIPABIMYECKOE M TEIIOBOE 00OpYyIOBaHME, ONTHYECKHE U JPYrue
MPUOOPHI M MIPUCITOCOOICHUSI.

N 3a BceM OTUM CTOSUIM, Kak MpPaBHJIO, BBIJAIOIIMECS JIMYHOCTH, OOJIAAr0NINe
3HAQUUTEJIbHBIM 3allaCOM MAaTE€MAaTUYECKUX 3HAHUM, KOTOpPbIE OHU YMEJIO HCIOJb30BaIU s
IIPOBEJICHUSI HEOOXOAUMBIX pacyeToB. Bo MHOTMX ciyyasX MHXKEHEpHas JEATENIbHOCTh SIBIISLIACH
BaXHOM COCTaBHOM 4acThio pabOThl BUAHBIX MaTeMaTHKOB. MOXHO CKa3aTh, YTO WH)KEHEPHBIC
HAayKd 3apOJWJINCh MW JIOITO€ BpEMsl CYLIECTBOBAIM B pPaMKaxX MaTEeMaTH4YECKHUX HAYK.
JleicTBUTENBHO, ONITUKA U OAJUTMCTUKA JI0JIT0€e BpeMsl CUMTAINCh pa3aenaMu MaremaTuku. Eme He
Tak JaBHO K MaTeMaTHUKE OTHOCWINCh TaKXe HayepTaTesbHas TI'€OMETPHs, TeOopeTHYecKas
MEXaHUKa, COIPOTUBIICHUE MATEPUAJIOB.

[TpUHSTO CUUTATH, YTO NEPBHIM BHICIIUM Y4€OHBIM 3aBEIECHUEM, KOTOPOE LI€JICHAPABICHHO
CTaJI0 TOTOBUTH OYAYIIUX HMHXKEHEPOB PA3IMYHBIX CIELUATBHOCTEH, SBIsIach OCHOBaHHas B 1794
rony B Ilapwxke llenTpanbpHas mikoyia OOIIECTBEHHBIX paboT, KoTopyto 1 centsiops 1795 rona
nepenmeHoBanu B [lonurexHuueckyto mkony. OO0ydeHre B Hell IIMIOCH JIBa TOJA, MOCIE Yero ee
BBIIYCKHUKH MPOJ0JIKAIN HHKEHEPHOE 00pa30BaHue B OJJHOM U3 ClIEUAIbHbBIX LIIKOJI, B TOM YHCIIE
B UHcTuTyTe myTeit coobuienusi, BoeHHO-MH)XeHEepHOHU MIKoJie, APTUILIEpUiicKol 1ikoie, ['opHoM
UHCTUTYTE.

YpoBeHb mpemnogaBaHus MareMaTuku B [lonuTexHUueckoil mikoiie ObLT HACTOJIBKO BBHICOK,
YTO OHA CTajla LIEHTPOM pa3BUTHs MareMaThkud Bo DpaHiuM, a MHOTHE €€ BBIMYCKHUKH CTaJIH
BBIJIAIOLIMMHUCA MaTeMaTUKaMH. boiiee TOro, ee BBIMYCKHUKAaM OTJABAJIOCh MPEANOYTEHUE IpPU
3aHSATUU BBICIIMX BOCHHBIX M TOCYAAPCTBEHHBIX MOJDKHOCTEH BOo Dpanmuu. B Te Bpemena
MOM0OHBIE JOHKHOCTH OBUIM TPAaKTUYECKHW HEAOCATAaeMBbIMU [UIsl JIMIl, HE OO0NaJaroinx
KaueCTBCHHBIM WHXXEHEPHBIM 00pa30BaHUEM, B YaCTHOCTH, JJIsi IOPUCTOB M «3((HEKTUBHBIX
MEHEIKEPOBY.

[TonutexHnueckass IMIKOJA OKa3aja OrPOMHOE BIIMSHUE Ha OPTraHM3alMI0 HWHYKEHEPHOTO
o0Opa3oBaHMs B IPYTUX CTpaHax, B ToM uucie B ['epmanun, Mcnanuu, Poccun, CIIA u mocmysxuia
pooOpa3zoM CO37aBaeMbIX M0 BCEMY MHPY BBICIIMX TEXHUYECKUX YUEOHBIX 3aBEJACHUN MOTOBSIIUX
urxeHepoB. B Poccun B 1809 r. mo o6pasiy Ilonurexunueckoit mkonsl 6bul coznan MHCTUTYT
KOpIyca HHXEHEepoB MyTed coolOumeHus. YUyTh mo3xke Mo TeM XKe JieKajaM ObUIM CO3/1aHbl
WNnxenepnas akanemus (1819 rox), Aprunnepuiickas akagemus (1820 ron) u TexHOTOTHYECKHIA
uHCTUTYT (1828 ron). B mporpamMmy MoAroTOBKM MHXEHEPOB B 3THUX y4EOHBIX 3aBEJIEHUSAX ObLIa
3aJl0’)keHa OpHEHTAllMs Ha TIYOOKYH0 MaTeMaTU4YeCKyld) U E€CTECTBEHHOHAYYHYIO MOJITOTOBKY
OyIyImux WHXEHEPOB. DTa TEHJEHIINS J0JITOe BpeMs coXpaHsiiack B TexHndecknx BY3ax Poccun,
a 3atem CoBerckoro Coro3a, BIUIOTh 10 €ro pacnaja. IlomyunTs npeacraBieHne o COAEPKaHUU U
o0beMe MaTeMaTH4YEeCKON MOAroTOBKH WHX)eHepoB B CoBerckoM (Coro3e IMO3BOJIAET CIIEAYIOIIas
TabyuIa, coaepIKaIias MporpaMmy o MaTeMaTHKeE Il MH)KEHEPHO-TEXHIUUECKUX CIEeIMaTbHOCTEH,
yTBepkIeHHYI0 B Mae 1979 rona YueOHO-METOAMYECKUM YIIPABICHUEM TI0 BBICIIIEMY 00pa30BaHUIO
Munsysa CCCP.
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Tabmuua 1 — IIporpamma 1o MatemMaTuke AJis HH)KCHEPHO-TEXHUUECKUX CHEeIMaTIbHOCTEH

HaszBanue pasnena

KoanuectBo yacos

HpaKTI/I‘IeCKI/Ie 3aHATHA,

Jlexuun KOHTPOJIbHBIE, Bcero
nabopaTopHbIE pabOTHI
1-ii cemectp
DeMEHTbI JIHHVeﬁHoﬁ anreOpsl U 34 34 63
aHAJIUTUYECKOM FeOMETPHUH
BBenenune B MaTeMaTHUECKUN aHAIN3 16 12 28
JubdepenunanbHoe ucurcieHne GyHKIuu 24 16 40
OJIHOM NepeMEHHOM (C MPUIIOKEHUSIMH )
BekTopHble 1 KOMIUIEKCHBIE (PYHKIINU, 6 4 10
MHOT'OYJIEHBI
00630p 5 2 7
Wtoro 3a 1-i1 cemecTp 85 68 153
2-11 cemecTp
WuTerpanbHoe ucuncieHue (MCKIrvast
18 18 36
HECOOCTBEHHBIC HHTETPAJIBI)
@YHKIUN HECKOJBKHUX MTEPEMEHHBIX 16 12 28
JuddepenunanbHbie ypaBHEHHUS 22 14 36
DIEMEHTBI TEOPUH YCTOMYMBOCTU 6 2 8
O0630p 6 5 11
Wtoro 3a 2-i1 cemecTp 68 51 119
3-ii cemectp
HecoOcTBeHHbIe HHTErpaibl 1 HHTETPAJIbI, 14 6 20
3aBHCSILIKE OT ITapaMeTpa
Pann1 26 18 44
KpaTtHble nnTErpass 6 6 12
0630p 5 4 9
| HToro 3a 3-ii cemectp 51 34 85
4-i1 cemecTp
KpuBonunelinble HHTErpaibl U 6 6 12
MTOBEPXHOCTHbIE UHTErPaIbl
BexropHsblii aHanu3 12 16 28
DNeMeHTHI TEOPUH YPaBHEHUM
. 6 6 12
MaTeMaTH4ecKoi pu3uku
TOKII 1 onepalimoOHHOE UCUUCIICHHE 12 10 22
OCHOBHBIE YHCIECHHBIE METOIBI 12 12 24
O0630p 3 1 4
| HToro 3a 4-ii cemectp 51 Sl 102
5-i1 cemectp
Teopus BCpOHTHuOCTeﬁ Y DJIEMEHTBI 34 17 51
MaTEeMaTHYeCKON CTaTUCTUKU
| MToro 3a 5-ii cemectp 34 17 51
Bcero 289 221 510
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K HacrosiiieMy BpeMeHU CTapaHUSMHU HEKOTOPBIX HEIATHbHOBHUIHBIX JEATENICH, CUUTAOIINX
V3IUIIHEH (yHIAMEHTAJIbHYIO MOATOTOBKY HHXXEHEPOB, OCHOBAaHHYIO Ha TIYOOKMX M IPOYHO
YCBOCHHBIX ~ MAaTeMAaTUYECKUX 3HAHUAX, MaTeMaTH4YecKas COCTABJISIONIAs  HHXKEHEPHOTO
o0pa30BaHusl 1O PsIly CIIEHHUAILHOCTEN CTajla HACTOJIBKO MaJloi, YTO BOZHUKAET BOMPOC: MOXKHO JIN
CUATaTh €ro TOJHOICHHBIM W KadeCTBEHHbIM. OTMETHM, 4YTO MPOYHOCTH YCBOCHHS
MaTEeMaTHYeCKUX 3HAHUM HaXOAUTCA B MPSMOI 3aBUCUMOCTH OT 00beMa BpeMEeHHU, OTBOJIMMOTO Ha
M3YYCHHE MATEMATHKH, B YaCTHOCTH HA IMPOBEICHUE MPAKTUYECKUX 3aHITHA W BBIMOJTHCHUE
pacueTHo-rpaduueckux pabOT W THUIMOBBIX pacueToB. [lodToMy 3HAuMTENbHOE YMEHBIICHHE
YKa3aHHOTO 00beMa BPEMEHHM OTPHUIATENLHO CKa3bIBA€TCS HAa NPOYHOCTH  YCBOCHHUS
MaTEeMaTHYeCKUX 3HAHUM M, YTO HE MEHEe Ba)KHO, JIEJaeT MX MOBEPXHOCTHBIMH. 3]1€Ch YMECTHO
BCIIOMHHUTH CJloBa JpeBHerpedeckoro ¢umocoda Ilmarona (428 — 347 mo H. 23.): Kpyeroe
Hegexcecmeo — He camoe OO0nbuioe 3710° HAKONJeHUe MNI0X0 YCBOEHHbIX 3HAHUL euje Xyice.
CymectByeT u Jpyras, He MEHEe KpacHOpeuuBas penakmus 3Toil ¢pasel IlmaroHa: xyorce
aOCONIOMHO20 He3HAHUS MOJicem Oblmb MONbKO 3HAHUE NOBEPXHOCMHOE.

3aMeTUM, 4YTO CETOAHSIIHWE TPOTUBHUKUA COJNUIHOW MATEMAaTHYECKOH TOJITOTOBKU
OyAyuMx MHXXEHEPOB MaJlo YeM OTIMYAlTCs OT CBOMX MPEAIISCTBEHHUKOB Oojiee YeM
JBYXCOTJICTHEW NAaBHOCTH. Torja OJuH W3 JCMyTaToB (DpaHI[y3CKOTO MapjaMeHTa, uMes B BUIY
[TonuTeXHUYECKYIO MIKOMY, BBICTYIA MPOTUB «2IVN020 HAMEpPeHUs 0Oyuamsb ecemy u mpebo8ams
Om Y4eHUKO8 WKOIbl, 4moovl oHu 3nanu ecey». Ilpu sToM muddepeHIranbHOe U HHTETPATbHOE
UCYHCIICHUS OH, KaK M MHOTHE €ro COBpPEMEHHBIC IIOCJIEIOBATENH, HA3bIBAl «COBEPUIEHHO
becnonesnvimu npeomemamuy. CKIaIbIBa€TCs BIIEYATICHHWE, YTO CETrOMHS OEcroyie3HOW B
WHXEHEpHOM O00pa30BaHUU CTaja BCS MaTeMaTHKa, 10Jisi KOTOPOH B y4eOHOM MpOIecce MOCTOSHHO
yMmeHbInaercs. OICHHTh MacmTadbl COKpAIICHUS MATEMAaTHYECKOH TOATOTOBKA WHIKCHEPOB
MOXKHO, OOpaTUBUINCh K TMPUBEICHHBIM HIKE TaOMUIaM, B KOTOPBIX YKa3aHbl KOJIUYECTBO
CEMECTPOB M 4YacoB, OTBOJUMBIX CETOJHS HAa W3yYCHHE MATEMATUKH JUISI HEKOTOPBIX
CHEeLMATILHOCTEN.

Ta6muma 2 — CrienpasibHOCTH 1-36 02 01 MamuHbl 1 TEXHOJIOTHS JIMTEHHOTO MTPOU3BO/ICTBA

KosmuecTBo yacoB
Cemectpel ) pa— [TpakTryeckue 3aHATHS Beero
1-ii cemectp 51 67 118
2-1i cemecTp 51 67 118
Bcero 102 134 236

Tabnuna 3 — CnenuansHocTh 1-70 02 01 TIpombliiieHHOE U TPa)XIaHCKOE CTPOUTEIHCTBO

KonnyectBo yacoB
Cemectpsl Texum [TpakTyeckue 3aHATHS Beero
1-ii cemectp 34 34 68
2-1i cemecTp 34 34 68
3-i1 cemecTp 34 34 68
Bcero 102 102 204

[Tocnennue crpoku Tabmmir 1 — 3 KpacHOpeunBee T0OBIX KOMMEHTapHEB.
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VK 378.147
OIIBIT NPEITIOJABAHUA JTUCHUIIJIMHBI
«[TPOOECCBHI 1 AIIITAPATHI IMIIEBBIX ITPOU3BOACTB»
HA AHI'JIMFICKOM SI3BIKE

JILA. I'ocTUHIIIMKOBA
benopycckuit rocy1apcTBEHHBI YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Pecnyb6iuka benapych

OaHuM M3 HampaBJCHUN yBeIMYEeHHs o0beMa dKcropra oOpa3oBaTesbHBIX yciayr B BI'YT,
KaKk W B JIpyrux By3ax PecrnyOnuku benmapych, TOMUMO COBMECTHBIX 00pa30BaTEIbHBIX MPOTPaAMM
SIBJSICTCSL aHTJIOA3BIYHOE OOyueHue. [ JJaBHON MOTHMBAIMEH JaJIbHEHIIETO pa3BUTHS TaKOW (OPMBI
oOydeHUsT ¥ pacHIUpeHus Teorpaduu MOTCHIMAIBHBIX CTYJICHTOB SIBIISETCS IOBBINICHUE
KOHKYPEHTOCIIOCOOHOCTH YHHUBEpPCUTETa M HAlMOHAJIBHOM CHCTEMbl OOpa3OBaHUs B LIEJIOM.
OCHOBHBIE TIPEUMYIIIECTBA AHTJIOS3BIYHOTO OOYYCHHS 3aKIIOUYAIOTCS B MEPCIICKTUBE YIYUIICHUS
MoKasaresie akaJeMU4eckoil MOOMJIBHOCTH NMPOodeccopcKo-IpenoaaBaTeibCkoro cocTaBa By3a U
o0ecrieueHnN YHUBEPCUTETY BbIX0/1a Ha 00pa30BaTelbHbIC PHIHKH IPpYTUx cTpaH [1].

C npyroii CTOpPOHBI, MpPaKTHKa BHEIAPEHUS B OENOPYCCKUE YUpEKIEHUS 00pa3oBaHUs
AHTJIOSA3BIYHOTO OOYYEHHS TTOKA3bIBAET, YTO HAPAY C HA3BAHHBIMU MPEUMYIIECCTBAMU UMEIOTCS U
CYILIECTBCHHBIE HEJOCTATKU: HEJAOCTATOYHBIA YpPOBEHBb S3BIKOBOM IMOATOTOBKH OOYYArOIIMXCS U
HEXBaTKa MPOo(eccopCKO-MPerno1aBaTeIbCKOT0 COCTaBa, CIIOCOOHOTO K BEACHUIO 3aHATHH Ha
aHTTUICKOM s3biKe. Pemmth naHHBIE MPOOIEMBI MOXKHO MYTEM MPOBEICHUS BCTYIMUTEIHHOTO
TECTUPOBAHUS 110 aHTJIMHCKOMY SI3BIKY JIUIsI A0UTYPUEHTOB C MPEATIOKEHUEM, TIPH HEOOXOAMMOCTH,
MPOUTU KYpPChl C IENbI0 YCOBEPIICHCTBOBaHMUS aHTIUNCKOTO s3bika. Jlyig mpemnonaBaTenei,
OCYIIECTBJISIONIMX TMPENoJaBaHUE Ha WHOCTPAHHOM S3bIKE, AaKTyaJlbHBIM OyJET TOBBIIICHUE
KBAIM(UKAIIMM TYTEM CTaXKUPOBKH, OpPraHU3allM OOMEHA OIMBITOM, OTKPBITBHIX 3aHSATHH,
(buHAHCOBOW TOICPKKH [2].

OtaenbHO HEOOXOAMMO OTMETHTh, YTO WHOCTPAHHBIC AHTJIOSI3bIUHBIE CTYIEHTHI IOCIIE
MOJTYYEHUs TUTIIOMA O BhICIIeM oOpa3oBaHuu B Pecmybnmuke bemapych, kak mpaBuio, paboTaroT 3a
pyOeXOM B aHTJIOSI3BIUHBIX CTpaHaX WIU B CTpaHaX, IJie aHTJIMACKUNA S3bIK ABISETCS JIMOO OJHUM
W3 TOCYJAapCTBEHHBIX, JHUOO IIMPOKO HCIIONB3YETCSI KaK CpPEJACTBO KOMMYHHKAlMM B cdepe
oOpa3oBanus, OU3HEca, Typu3Ma U Ap. YUHUTHIBAs 5TO U COBPEMEHHYIO CUTYallMIO0 Ha PhIHKE TPY/a,
Bce 0O0JIbIIIe MHOCTPAHHBIX TPAXKJIAH OTAAIOT MPEANOoUYTeHHEe O0yUYeHHIO Ha aHTITUHCKOM SI3BIKE. JTO
oTpesensieT BOcTpeOOBaHHOCTD MOATOTOBKU CIIEIIUAIMCTOB Ha aHTJIMHCKOM s3bIKe [3].

C 2020 roga B BI'YT ocymiectBisercs o0ydeHre MHOCTPAHHBIX T'PaXkJlaH Ha aHIVIMKCKOM
sa3pike To crnenuansHocTu 1-27 01 01-20 DxoHOMUKa M OpraHM3anusi MPOU3BOJCTBA (MHUIIEBAS
MPOMBIIIEHHOCTH). 1o cocTossHMIO Ha Hauvano 2022 rojna B yHHUBEpCHUTETE 00ydalloch Ha OYHOM
dopme I crynenu Boiciiero oopazoBanus 8 cryaenToB u3 Hurepun, Kamepyna u JIuGepun.

Y4eOHBIM TIJIAHOM CIENUATBLHOCTH MPEAYCMOTPEHO U3y4eHHe MucHUIUIUHBl «[Iporecchl u
anmapaTbhl MUIIEBBIX IPOU3BOJCTB», BKJIIOYas OCBOEHHE JIEKIIMOHHOTO KypcCa, BBINOJHEHUE
nabopaToOpHBIX paboOT U caady sk3ameHa. [Ipu mpoBeneHUN JIEKITMOHHBIX 3aHSATUN HUCTIOIB3YIOTCS
HE TOJIbKO KJIaCCHYECKHE CMOCOOBI mofaud MH(pOpManuu B YCTHOH (opme, ¢ HCHOIb30BAaHUEM
JIOCKH M M€Jla, HO U COBPEMEHHBIE METOJIbl BU3YaIM3alluu U TpecTaBienus nadopmaruu. Kpome
TOTrO, CTYJAEHTBHI 3aKpEIUISIOT MaTepuajg CaMOCTOSITEIbHO, Jenas JOKIaAbl MO KOHTPOJIbHBIM
BOIIPOCAM OCHOBHBIX PAa3/e/IOB JICKIIMOHHOTO Kypca. 3aHsITHS TPOBOMATCS HE TOJIBKO B
ayTUTOPHUSX, HO M C HUCHONb30BaHWEeM oOpa3oBarensHoro moptana (YCP). [lpu moarotoBke k
7a0OpaTOPHBIM 3aHATHUSAM CTYJAEHTHl TPEABAPHUTEIBHO H3y4YaloT TIOJATOTOBJICHHBIE JUISI HUX
1abJIOHBI OTYETOB, IMOJIydyaeMble 3apaHee OT mpernoaaBarens. [11abmoHbl OTUETOB MO TUCITUTLINHE
«IIporecchl 1 anmapathl MUIIEBBIX MPOU3BOJCTB» 0QOPMIISIOTCS B COOTBETCTBHH C TPEOOBAHUSIMHU
CTII CMK 7.5.3-02-2020 u cocTosST U3 CIEAyIOUMX KOMIIOHEHTOB: HAa3BaHUE, TEOpETHYECKas
4acTh, 11eJIb Pa0O0THI, CXeMa U OMHCAHNE DKCIEPUMEHTATHHON YCTAHOBKH, TAOJIHIIA JJISI OTIBITHBIX H
pacueTHBIX HaHHBIX. [locie mpoBeneHUs SKCIEPUMEHTa Ha JACUCTBYIOMIMX JHOO BUPTYaIbHBIX
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mabopaTOPHBIX CTEHJAaX CTYACHTHI BHOCST JaHHBIC B TAOJIMIy W BBITIOIHSIOT BCE HEOOXOIUMBIC
BBIUHCIICHUS U TpaduuecKue MOCTPOSHUS B MOJYYEHHOM UMM I1abioHe. YacTh mabiioHa otyera mno
nabopatopHoii pabGore (Ha mnpumepe pabOTBHI 1O ONPEACICHUIO 3aTpaT MOIIHOCTH Ha
NepeMenInBaHue) MpeicTaBlicHa Ha PUCYHKE.

6 7 10 ] g
L

1 — glass container;

sy

E 2 — reflective baffles;

- ™ -
\}gﬁzﬁ 3 — drive shaft,
m | | 4 — turbine mixer;
U =2208 {K{ j 5 — electric motor;

6 — disc with slots;

L)

7 — photoelectric sensor;

8 — automatically tachometer;
9 — laboratory autotransformer;
10 — wattmeter

Figure 1 — Experimental installation

Table 1 — Experimental and calculated data

Experimental data Calculated data
Experiment Rotation Rotation Power Centrifugal
Power value, L .
number frequency, frequency, criterion, (modified)
N, W
n, rpm Hgecs TPS Ky Reynolds
criterion Re,,

1.
N.

Pucynox — Bapuanrt yactu ma60Ha j1a060paTopHoii padoThl M0 AMCHMILJINHE
«IIpouecchl 1 annaparTel», NPENoAaBaeMoil Ha AHIJIMHCKOM fI3bIKe
AJI HHOCTPAHHBIX CTYJICHTOB

Takum oOpazomM, mporiecc 0Oy4IeHHsT MHOCTPAHHBIX TPaKIaH Ha aHTIUHCKOM si3bike B BI'Y'T
ABIISICTCA HE TOJBKO XOPOIIMM MCTOYHHKOM pOCTa 3KCIOpTa 00pa3oBaTENbHBIX YCIYr, HO W
MPENNOCHUIKON JJIsl YKPETJIEHUS! MOJIOKEHUsI HAllMOHAJIBHOM CUCTeMbl 00pa3oBaHHUs B MUPOBOM
00pa3oBaTebHOM MPOCTPAHCTBE. Y CHENIHas JalbHeNIas peanu3anus JaHHOTo 00pa3oBaTeIbHOIO
MPOEKTa U YBEJIMYEHUE KOJIMYECTBA MHOCTPaHHBIX cTyAeHTOB B BI'YT, oOyuaroumuxcs Ha [ u II
CTYIEHHU BbIcHIero 00pa3oBaHusi, HECCOMHEHHO, TIOBBICUT MEXAYHAPOIHBIA PEUTHHI YHUBEPCUTETA.
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YK 378.1
AJAIITUPOBAHHAS ITPAKTUKA U3YYEHUSA TPOPUIJIBHOT'O
OBOPYJOBAHMUSA CIIEINMAJINCTAMMU B OBJIACTU DKOHOMUKHA

C.U. I'y3o0Ba, /I.A. Cmarun
benopycckuii rocyapcTBeHHBIH YHUBEPCUTET MUIIEBBIX U XMMUYECKUX TEXHOJIOTHH,
r. Morunes, Pecny6nuka benapycs

B mHactosimee Bpemsi cucremMa o0O0pa3oBaHHMS OPHEHTHPOBAaHA HA MOJCPHHU3AIMUIO U
uudposuzaiuio nporeccos. [Ipumenenrne nHGOPMATMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHNA BCe
yalle CTaBUTCA BO TIJIaBy YIVla, OTOJBMras Ha MepU(epuro TpaJulMOHHOE OOy4eHHUE.
Tpagumuonnass cucrema oOydeHHs CTYICHTOB TEXHUYECKOTO By3a IMPENCTaBiseT coboit
COBOKYIHOCTh JICKIIMOHHBIX, JIA0OPATOPHBIX M TMPAKTUYECKUX 3aHATHU. VIMEHHO Takas cucreMa
MO3BOJISIET TOTOBUTH OYIYIIUX CIIEIIUATUCTOB KOMIIETEHTHBIMHU U 3HAIOIIHMH.

BaxapIM acriekToM ycremHoi nmpodeccHoHanbHON AESITEIBHOCTA B 00JIaCTH OpraHU3aIluu
MIPOM3BOJICTBA U CO3JIaHUH OM3HEC-TNIAHOB SBISETCS BiaJIeHUE CIIEUATNCTaAMU SKOHOMHYECKOTO U
TOBApOBEAHOTO TPOPWIS JOCTATOYHBIMH 3HAHUSMU B O0JIACTM TEXHMYECKOTO OCHAICHUS
MPEANPUATHI OTPACIIH.

OreuecTBEHHbIE W 3apyOeKHbIE MPOU3BOAUTEIN MPEAararoT OOJBIIYI0 HOMEHKJIATYpy
MIPOU3BOJICTBEHHOTO M TOPTOBOTO O0OPYIOBaHUS, KOTOPOE MOXKET YIOBIETBOPUTH CaMble pa3HbIE
TpeOOBaHUsI TPEANPUATUN TMUIEBONW MPOMBIIIUIEHHOCTH, TOPTOBJIM U OOIIECTBEHHOTO MUTAHUSI.
Yacrto aHanoru o00py10BaHUS PE3KO OTIMYAIOTCS MO0 1IEHE, KAaYeCTBY U JTU3alHY.

B BbiOOpe mpenMETOB TEXHUYECKOTO OCHAIEHUS AaKTUBHOE Yy4YyacTHe MPUHHUMAIOT
WHKXCHEPHI-DKOHOMHCTBI, CICIHAUCTBl  OTACNOB CcObITa ¥ CHAOXKEHHUs, MEHEKEPhl U
QAMUHUCTPATOPHl TIPEANPUITHI THUINEBOH MPOMBIINIJICHHOCTH, TOPTOBIHM W OOIIECTBEHHOTO
MUTaHKUS, UMEIOIINEe YKOHOMUYECKOe WM TOBapoBeAHOe oOpazoBaHue. He Bcerma oHu oOmamaror
TEXHUYECKUMH HAaBBIKAMH, TIO3BOJISIONIUMHU JaTh MPO(HECCHOHATBHYIO OIICHKY MPEIOKEHUI0, UYTO
3a4acTyIO MMPUBOAUT K HEPAIIMOHATHPHOMY BBIOOPY KOHKPETHBIX TUTIOB 00opynoBaHus. Kpome Toro,
HEJIOCTAaTOK 3HAHHWS HOMEHKJIATYpPbl, OCOOCHHOCTEH pabOThl W HSKCIUTyaTallud, BO3MOKHOCTEH
COBPEMEHHOTO MPOU3BOJICTBEHHOTO M TOPTOBO-TEXHOJIOTMUYECKOTO 000pYIOBaHUSI 00YCIaBIMBAIOT
BO3HUKHOBEHHE TPYJHOCTEM NpPU NPOBEACHUM aHajiu3a W IJIAHUPOBAHUS MPOU3BOACTBEHHO-
XO3SIICTBEHHOM JIeATENbHOCTH, pacueTe pabodeld CHIIBI U OCYIIECTBICHHH pPallMOHAIBHON
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opraHu3anvn TpyJdad, BbIABICHUU c1a0bIX CTOPOH H OIPCACIICHUA HYTCI\/'I COBCPHICHCTBOBAHUSA
KOMMEPYECKOH JeATEIbHOCTH CYOBEKTOB X035 CTBOBAHHS.

Hpenoz[aBaHHe TCXHUYCCKUX UCHUINIMH CTYACHTAM 3KOHOMHYCCKOI'O HpO(l)I/IHSI HUMECT
3HAYUTEIBHOE OTIMYHE OT NPEINOAaBAHHS AaHAJOTUYHBIX TUCIUILINH CTYACHTaM TEXHOJIOTHYECKOTO
1 MexaHndeckoro npoduist. Crnennanuct 3KOHOMUYECKOT0 TPOoGHIIs JODKEH 3HaTh HOMEHKIIATYPY
00OpyIOBaHUS OTpacid, YyMETh AaHAJIM3MPOBATh NPEAJIOKEHHUS IOCTABIIMKOB, IOJ0MPATh
O60pyZ[OBaHI/IC C Yy4CTOM MHCHHUA MCXAHHUKOB M TCXHOJIOTOB, MPOBOIAWUTH Ka4eCTBCHHBIN aHaIn3
UCTIOJIB30BAHUSI MAaTEPUAIbHO-TEXHUYECKOW 0a3bl MPEINPHSTHS, BBIUCKHBATH CKPBHITHIE PE3CPBBI
MIPOU3BOJICTBA, CO3/1aBATh YCIEIIHbIE OM3HEC-TUIaHbI [0 MOJICPHU3ALNN MaTePUATbHO-TEXHHUECKON
0a3bl.

[Ipy mOAroTOBKE JEKIMOHHOTO W JTAOOPAaTOPHOTO Kypca HEOOXOAMMO YYHUTHIBATh, UTO
00BEM 3aHATHI OTpaHUYCH, U BAXXHO B KpaTKOH (opMme mnepeaars 00abIIoi 00bEM TUIaKTHIECKOTO
Mmarepuana.

BBomHas neKuoHHas TeMa — OJHA M3 HanOoJiee BaKHBIX M TPYAHBIX BUJIOB JIGKLIUH TIPH
YTCHUH CUCTCMATHYCCKUX KYPCOB. O MMPaBUJIBHOT'O €€ MOCTPOCHUA U MPECTIOAHCCCHUSA BO MHOI'OM
3aBUCHT yCIIEX YCBOCHHS BCEro Kypca. BBoHAs €KUM 3HAKOMHT CTYACHTOB C LIEJIBIO U 331a9aMHu
Kypca, €ro poOJIbFO B CHCTCMC y‘-I€6HI)IX AUCHUIUIMH W 3HAYUMMOCTBIO ITOJTYYCHHBIX 3HAaHUHU B
npodeccCHOHaIbHON AEATETLHOCTH.

Bo BpEMsA YTCHUA BBOIIHOI71 TEMbI PACCMATPUBAIOTCA OCHOBBI TCXHHUYCCKOI'O OCHAIICHUA
npeanpuatuid. [Ipy 3ToM HEOOXOAWMO YYHTHIBATH OCOOCHHOCTH ayAWTOPHHU, B HALIEM Clydae —
HSKOHOMHYECKUH Mpo(puib CTyAeHTOB. lIpeamersi, HEMOCPEACTBEHHO YYAaCTBYIOIIME B TOPTOBO-
TEXHOJOTMYECKUX TMpOoIeccax, JIydlle MPeACTaBUTh, KaK IMPOU3BOJICTBEHHBIC (OHMBI, KOTOpPHIC
nmoapasaAC/IAlOT Ha aKTHBHYIO W ITACCHMBHYIO 4YacCThb. AKTHBHas 4acTh IMPOU3BOACTBCHHBIX q)OHIlOB
HETOCPEJICTBEHHO BO3JCHCTBYST Ha NpEAMET TpyJda W BKIIOYAET MAIIMHBI U 00OpyJOBaHHE.
ObecnieueHre MPEIIPUATHI TOPTOBIM HEOOXOAWMBIMH B HMX JAEATEIBHOCTH CPEACTBAMHU TpyIa
OIpEAEISIETCS] KaK MaTepUaIbHO-TEXHUYECKOE OCHAIICHNE, KOTOPOE BKIIFOYAET OCHOBHBIE CPEICTBA
npou3BojacTBa. OCHOBY MaTepHalbHO-TEXHHUECKOTO OCHAIIEHHUS COCTaBIAECT 000OpyrOBaHHE
[1,c9].

Janee mpuBomuTcs Kiaccupukamus oOopyldoBaHUs oTpaciuu. Hapsgy ¢ TpaauiMoHHON
KJIaccHu(UKauel MalliH U anmnapaTtoB (10 CTPYKType paboyero IUKIiIa, CTEIIEHU aBTOMAaTH3allUH,
CTENEHU CIeNUaIu3aliy U T.JA.) 1[el1ecoo0pa3HO MPUBOANUTH KJIACCU(PUKALKIO 000pPYAOBaHMS I10
1IeHOBOMY (akTopy. [laHHbIe 3HaHUS BaXXKHBI U1 Oyay1el mpodeccuoHanbHOM eI TeTbHOCTH.

3aKIIIOYUTEIBHBIM JTalloM BBOJHOM JIEKIIUHM I1EIecO00pa3HO paccMOTPETh TpeOOBaHUS,
npeabsBisieMble K 000pYIOBaHMIO OTpaci, 3HAHHE KOTOPBIX OINpPENeNOT PAMOHAIBHOCTh
BbIOOpa 000pyAOBaHUS IIPU €ro MOKYIKE U paccMaTpuBalOTCA B €IMHOM Komiuiekce. K nsyuenuro
npe/ularaloTcss  TpeOoBaHMsS — SKCIUTyaTallMOHHbIE,  KOHCTPYKTHBHBIE,  TEXHOJIOTUYECKHUE,
3KOHOMHNYECKHCEC, OHEPTCTUUCCKHC, TEXHHUKU 6630HaCHOCTI/I, HpOMBIHIJ'IGHHOﬁ CaHWUTapuu,
TEXHUYECKOM 3CTETHKH M 3proHoMHMkH. HamOoinbliee BHUMaHME YJIENSETCS 3KOHOMHYECKHM MU
SPrOHOMUYECKUM TpeOOBaHUAM, TaKXe TMOAPOOHO paccMaTpPUBAIOTCS KOHCTPYKTHBHBIE U
TEXHOJIOTHYECKHE TpeOOBaHUS Kak OKa3blBalolMe OoJbIIOe BIMSHHE Ha IPOBEJCHHE
MIPOM3BOJICTBEHHOTO TIpoliecca U 3(pPpeKTHBHOE NCTIOTH30BAHNE MAaTEPUATBHO-TEXHHYECKON Oa3bl.

JHanee cornacHo y4eOHOW mporpaMMe B paMKax JIEKIMOHHOIO Kypca Oyaymue
CHEIHAIMCThl 3KOHOMHYECKOTI0 U TOBAPOBEIHOTO MPOUIIS NEPEXOIAT K U3YUEHUIO 000py10BaHUS
OpraHu3alii TOPIOBJIM, 3HAKOMATCA C €ro (PyHKIMOHAIbHBIM Ha3HAUYE€HUEM, NPUHIUIAMU U
PEXKUMOM pa6OTBI, a TaKXXE C OCHOBHBIMU TEXHUKO-3KOHOMUNYECCKUMU I10KA3aTCIIIMU.

CryneHTbl HSKOHOMHYECKOTO M TOBAapOBEAHOTO NpOoGHIs HE MPOXOoAsAT 0a30BBIX
TEXHUYCCKUX OUCHUIUIMH, YTO 3aTpyAHACT I HHUX OCBOCHUC TCEXHHYCCKHUX TCPMUHOB U
0cOOEHHOCTeM KOHCTPYKUMH MAllMH W anmapatoB. [lo3ToMy BaKHBIM 3JEMEHTOM  SIBIISETCS
MNPUMEHCHUC HWHHOBAIIMOHHBIX MCETOJOB IIPCIIOAaBaHUA. HGKHI/II/I PEKOMEHAYECTCA TMPOBOAUTL C
MCIOJIb30BAHUEM MYJIbTUMEAUUHON TEXHUKH, MMOSICHAS U3ydaeMblil Kypc pa3lM4YHbIMU ClaiaMu U
BUACO-KIIUIIaMH pa6OTBI MalllrH Ha IIPOU3BOACTBE.
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Hcnonb3oBaHue MyJIbTUMEIUMHON TEXHUKM M aKTHBHOTO OOLICHHMS C ayquTOpuell B
COBPEMEHHBIX YCIIOBUAX IMPUHLMUIIAAIBHO BAXKHO Il YCBOEGHMS MaTepuasna. MylbTHUMenniiHbIe
IIpe3eHTallMM B 00pa30BaTEIbHOM IIPOLIECCE HE SIBISAIOTCSA JaHBIO MOJE WJIM MHHOBAIMEW paau ee
camoii. Illupokoe wcHoNb30BaHUE JAHHOTO CpeAcTBa OOyueHHUsi OO0YCJIOBIIEHO crenupuKon
COBPEMEHHOT0 MH(OPMALMOHHOTO MPOCTPAHCTBA M B3aMMOJCHCTBHEM C HUM OOYyYaroIIUXCS, B
M3MEHHUBILUXCS YCIOBUSAX OPTaHU3AlMU BBICIIEr0 MPO(ecCHOHANBbHOT0 00pa30BaHus.

Heo0xomuMOCTh HCIIOJIB30BAHUS MYJIbTUMEAUHHON TEXHUKM W aKTUBHOW Oecembl ¢
ayIUTOPUEN YCWIMBAET CIIOKUBLIASICS CUTYyalMs, COCTOSIAs B TOM, 4YTO COBPEMEHHas
CTYJEHUYECKass MOJIOAEKD - IOKOJEHHE C SPKO BBIPAKEHHBIM «KIUIOBBIM» WU «MO3aUYHBIM»
MBIIUIEHHEM. Beipociias 1 )kuBy1Iasi B BEK BBICOKMX TEXHOJIOTUM, OHA C JETCTBA BIUTAIA «IUKTAT
KApTUHKN», Y€M [EPENOJHEHBl COBPEMEHHBIE CPEICTBA MACCOBBIX KOMMYHUKAalMW. B HblHelmHee
BpeMs TJIaBHBIM HCTOYHUKOM (DOpPMHpPOBAHHUS HOBOW KapTUHBI MUpa BbICTymaeT MHTepHeT, rae
MOJIOJICKb SBJSIETCS TOTpeOUTENEeM HHPOPMALIUY BU3YaJIbHOTO opmara.

Haubonbiiee pacnpocTpaneHue B 00pa3oBaTeIbHOM MPOLECCE BBICIIEH IIKOJIbI MOTY4HIIa
nporpamma MSPowerPoint. OnbIT co3ganus MyJIbTUMEIUIHHBIX MPE3EHTALUN MO3BOJSET CHIENATh
BBIBOJI, YTO IPOCTOE HCIOJIb30BAaHUE CIIa0B HE 3(PPEKTUBHO, CIIEyeT TaKXKe HCIOIb30BaTh
BUJICO-KJIUIIBI CO 3BYKOBBIM COIPOBOKICHUEM.

B kauecTBe BHIEO-KIMIIOB MJI CHEHUAIMCTOB JKOHOMHUYECKOTO MPOPUIS MOMKHO
[IOKa3bIBaTh PEKJIAMHBIE POJIMKH C ONMMCAHHEM OCOOEHHOCTEN KOHCTPYKLMU MAlIMH U alnaparos,
Mpe3eHTAIMH OTAEIBHBIX MapOK 000pyA0BaHNUs, BUIEO-CHEMKU PabOThl 000pYA0BaHNUS B PEAIbHBIX
IIPOU3BOJICTBEHHBIX YCJIOBHSX, BBICTYIUIEHHS] IPU3HAHHBIX CIIELMAIUCTOB. B HEKOTOPBIX cilydasx
3¢ (}HEeKTUBHBIM CPEICTBOM SIBISIOTCS NPUMEHEHHE OTICNbHBIX OSMH30/I0B M3 MYJIbT(PHILMOB,
3HAKOMBIX CTyJIEHTaM C JEeTCTBa U TEJIEBU3MOHHO-IIO3HABATENIbHBIX IPOrpaMM (Hampumep,
MynbThunbM «DUKCUKU», Tporpamma «l'amuneo» W apyrue mo3HaBaTellbHbIE MYIbTHOUIBMBI U
IIPOrPaMMBl).

Ba)xHBIM 3TarioM ABJISIETCS UTEHHUE 3aKJIIOUMTEIBHOM JIEKIIMHU, KOTOpas MpeJHa3HaYeHa JJis
0000IIeHUsT TOTYYEHHBIX 3HAHWN M ONHMCAHUS TEHICHIWH B KOHCTPYMPOBAHHH OOOpPYIOBAaHUS
otpacnu. CoaepkaHue 3aKIIFOUYUTENBHON JEKIIUN BKII0YaeT: 0030p MPOHAEHHOTO Kypca, OCHOBHbBIE
BbIBOJIbI U OOOOIIEHHUS; OCBEUICHHE COBPEMEHHOTO COCTOSHHMSI TEXHUYECKOTO0 OCHAILEHUs
NPEeaNpUATHI OTpaciay B Hallledl cTpaHe M 3a pyOexoM; ONMUCaHHe MPOOJEM U BBIOIHSEMBIX
HAapOJIHBIM XO35IICTBOM IIyTE€H UX PELICHHUS.

Hapsiny ¢ JEeKIMOHHBIM KypcoM HEOOXOAMMO YIeNATh BHMMaHHE W KauyeCTBEHHOM
pa3paboTke 1abopaTOpHOTO U MPAKTUIECKOTO Kypca.

[Ipu npoBeneHNH 1a0OPATOPHBIX 3aHATUN CIEIyeT MCIOJIb30BaTh AKTUBHBIE METOJIbI
npenofaBaHus. CTyIEHTbl CEroAHs MOOWIBHBI M JIETKO aJalTUPYIOTCS K HW3MEHEHUsIM B
obpa3oBaTenbHOU cpene. Vimest 1oCcTyn B MHTEPHET, CTYIEHTHI Yepe3 CBOU Telae(OHBI CIIOCOOHBI
JIETKO BBIMOJIHATH MHJMBUYyalbHbIC 3a/laHUsl Ha 00pa30BaTEIbHOM IOpTaje U JAETAJbHO HU3YYUTh
MHGOPMAIIHIO MO JUCLHUIUINHE.

OGpa3zoBarenbHbIil  Tpoliecc, mocTtpoeHHbld Ha taropme MOODLE, mo3Bomsier
MHTETPUPOBATh B YUEOHBIN MPOIIECC AIEKTPOHHBIE U3/AaHUs 10 u3ydyaeMol aucuumuinHe. OcoO0eHHO
OHM AaKTyaJlbHbl TIpU OpraHU3alUM CaMOCTOSATENbHOM paboThl: OOydYaloOMUHCA  MOXKET
OJTHOBPEMEHHO paboTaTh cpa3y ¢ HECKOJIBKUMH M3AaHUSAMH, YTO JIOCTAaTOYHO y/100HO, CPaBHUBATH,
JOTIONHATh OJIHY WH(OpMAaIuio Apyroi, BeIOMpaATh 3aJaHusl NIl CBOETO YPOBHS 3HAHHM. 311€Ch
o0yyaromuecst He TOJIbKO BOCIIPHHMMAIOT WH(POPMAIIMIO, HO M JYMAaIOT JIOTHUECKH, BBIOJIHSSA Te
WIN UHBIE 3aJaHusi, YTO CIIOCOOCTBYET JYyYIlIEeMYy OCO3HAaHHIO M YCBOEHHUIO MPEJICTaBICHHOIO
MaTepuaa.

[Ipu npoBeneHun 1a0OPAaTOPHBIX 3aHSITHNA BBI3BIBAIOT HHTEPEC Y CTYACHTOB YpPOKH-
MOTPY)KEHUS] WIM TeaTpaJu30BaHHbIE YPOKH (HampuMep, HU3ydeHHe OCOOEHHOCTeH paboThl Ha
KOHTPOJIbHO-KacCOBOM OOOPYAOBAaHWH M TOPTOBBIX Becax LEJIeCO00pa3HO NPEACTaBUTh B BHJE
UTPBI B MOCEIIEHNE Mara3uH KIMEHTOM U OOCITYKUBaHHSI €ro KaCCUPOM, B BUJIE POBEPKU pabOTHI
Kaccupa pyKOBOJSIIMM JIMLIOM U T.N.). Takue 3aHATHS JIydlle 3allOMHSTCS pedsiTaM U BBI3OBYT
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JOTIOJTHUTEBHBIN HHTEpEC K N3Yy4aeMOMY IMPEIMETY, a TaKKe MO3BOJSAT OKYHYThCS B BHIOpPAaHHYIO
npodeccuto.

[IpumeHeHne MynIbTHMEAMA TPU BEACHUHU JIAOOPATOPHBIX PabOT MOMOTaeT CHATh YacTb
PYTUHHON paboOThHl C MpernojaBares, MEepesoKUB 3aJady HauyaJbHOTO 3HAKOMCTBA CTYJICHTOB C
1a00paTOPHBIMH YCTAaHOBKaMM, IPUHIMIIAMHU UX pabOTHI M YCIOBHSIMU IPOBEACHUS paboT U T.1I.

be3ycnoBHbIM (hakTOM SBIISETCS HEOOXOAMMOCTh BEJICHMS CTYIAEHTOM KOHCIEKTa JIEKLHUH,
oopmieHHs OTYETOB O JTa0OPATOPHOMY M MPAKTHUECKOMY Kypcy. JlaHHast mpakTHKa 1Mo3BOJISET
CHUCTEMaTU3UpOBATh 3HAHMs, OOydaeT KPUTUYECKOMY MBIIUICHUIO, IO3BOJSAET CTyICHTaM
HKOHOMHYECKOTO MPOQUIIs 0CO3HATh CHEIU(PUKY TEXHUUECKON AUCITUTITUHBI.

OCHOBOIl B COBpPEMEHHOM OOpPa30BaHUM CIYXKHT CUCTEMHO-IESATEIbHOCTHBIA MOAXON,
KOTOPBIH (POPMUPYET TOTOBHOCTH OOYHYAIOIIMXCS K CAMOPA3BUTHIO, HEMTPEPHIBHOMY 00pa30BaHUIO U
IPUMEHEHHMIO MOJYYEHHBIX 3HAaHMW Ha HpakTuke. TakuM 00pa3oM, INOUCK HOBBIX BapUaHTOB
BEJCHUS 3aHATUH (HampuMep, NMpUMEHEHHE BeO-KBECTa Ha IMPAKTHUYECKUX 3aHATUSAX M JIPyTue
BO3MOXKHOCTH matdopmbel Google) sBiseTcs COBPEMEHHOM TEHJEHLMEH U 3aJI0rOM YCIIELUIHOI'O
OCBOCHHUS y4eOHOro MaTepuaia.
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V]IK 378.146
PEUTHUHIOBASI CUCTEMA KOHTPOJISA 3HAHUU
KAK METOJ] AKTUBU3ALIMU YYEBHOM JESITEJIBHOCTHU CTYAEHTOB

E.H. Ayaxuna, A.A. Uopoaaunau
benopycckuii rocyapcTBeHHBINH YHUBEPCUTET MHUIIEBBIX U XUMUYECKUX TEXHOJIOTHH,
r. Morunes, Pecny6nuka benapycs

[TocTostHHast paboTa CTYAEHTOB NPH HM3YyUYEHUU TPEIMETa SIBISETCS 3aJI0TOM YCIEITHOTO
yCBOGHHUS AUCHUIUIMHBL. OCOOEHHO 3TO CTAHOBUTCS AaKTyaJbHBIM B HAcTOsIIEe BpeMs, KOTaa
CYIIECTBEHHO YMEHBIIAETCS KOJIMYECTBO YacOB, OTBEICHHOE Ha M3YYCHHE UCIHIUIUH
xumuueckoro npoduist. B cBs3u ¢ 3TUM HEOOXOAMMO HCKaTh Takue (Hopmbl pabOTHI, KOTOpHIE
MO3BOJISIIOT aKTUBU3UPOBATH YUYEOHYIO pabOTy CTYIEHTOB, CTUMYJIUPOBATh MX CaAMOCTOSTEIbHYIO
noAroToBKy. OHOM U3 Takux (HOpM SBISETCS pEHTUHTOBAsE CUCTEMAa KOHTPOJIs 3HaHHH [ 1].

PeittTuHroBas cucrema KOHTPOJIS BBITIOIHAET HECKOIBKO (DYHKITHIL:

— MOTUBHUpPYET Y4eOHYIO IEeATeIbHOCTh CTYJICHTOB Ha MPOTSIKEHUH BCErO CeMecTpa 3a CUET
OIICHUBAHUS PA3JIMYHBIX BUJIOB PaboOT;

— MOBBIIIAET KAY€CTBO 3HAHUM;

— TIOBBINIAET OOBEKTUBHOCTh UTOTOBOM IK3aMEHAITMOHHOM OIICHKHU, TaK KaK YBEIUYHBACTCS
€€ 3aBUCUMOCTD OT PE3yJIbTAaTOB PEryJISIPHOIN pabOThI CTYIEHTOB B TEUEHUE CEMECTpa.

AHaMM3UPYys MPaAKTUKY MPUMEHEHUSI PEHTUHTOBOW CHCTEMBI KOHTPOJIS, MOJKHO CKa3aTh, YTO
PCK umeer psig npeuMyIecTB Kak JUisl CTYI€HTOB, Tak U Ajs npenogaBateneil. C 0JHON CTOPOHBI,
CTYJIEHTHI UMEIOT BO3MOKHOCTh CAMOCTOSITENIBHO TJIAHUPOBATh CBOIO PabOTy B TEUCHHE CEMECTPa U
n3bexarh crpecca Ha dk3ameHe. C Apyroil CTOPOHBI, MPEMOAaBaTeTd MOTYT KOHTPOJIHUPOBATH
mporecc oOydeHHs U KOPPEKTUPOBATh €ro, €CiIu ATO HEOoOXOIMMO, a Takke 0oyiee 0O0BEKTUBHO
MOTYT OLIEHUTh 3HAHUSI CTYJECHTOB.

AHanmu3 3apyOeKHOW TPAKTUKH HWCIOJIb30BAHMS PEHTHHTOBOW MOJENIN OIICHKH TaKkKe
noATBepkaaeT ee A(HEeKTUBHOCTh KaK CPE/ICTBA aKTUBU3ALUN yY4EOHOH NeATeThbHOCTH CTYICHTOB,
YKPEIUJICHUIO JUCIMIUIMHBI W JIMYHOM OTBETCTBEHHOCTH 3a pE3yNbTaThl y4eOHOH paboTHI.
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Vcnonb3oBaHne pEHTHHIOBOM CHUCTEMbl OLEHKM 3HAaHMHA MOMOTaeT 00eCHeuuTh CTpPEeMIICHHE
HaOpaTh O00bIIe 0AJUIOB, TTOBHIIIAET Y CTYJICHTOB HHTEPEC K yUeOHOU NeaTebHOCTH [2].

PeliTuHroBas cucremMa IIUPOKO TNPHUMEHSETCS MPENoAaBaTeNiiMU KadeaApbl XUMUU TIPU
M3Y4eHUU TucIUIUIMH «OO01as u Heopranuyeckas Xumusa» u «dusnyeckas v KOJUIOUAHAS XUMUSD».
B »TOli cucTeMe KOHTpOJIS OIICHWBAHUIO TOJBEPraloTCsS BCE BHUJABI YU4EOHOU JESITENHLHOCTH,
BBIIIOJIHSIEMBIE CTYJEHTaMU B IIPOLIECCE M3YYEHMs AUCLUIUIMHBL. B TeueHue cemecTpa u3ydarorcs
HECKOJIBKO T€M, MO Ka)KJA0H M3 KOTOPBIX BBIMOIHAIOTCS JIAOOPATOPHBIE paOOThI, MHINBUIYaIbHBIC
3aJlaHusl, TECThl U KOHTPOJbHBIE PAa0OTHI, 3a BBHIMOJHEHHE KOTOPBIX CTYACHTHI MOJYYalOT Oalljibl.
Kaxxayro nony4eHHyI0 HEey10BIETBOPUTENbHYIO OTMETKY (1, 2, 3 Gania) cTyAeHT MOXKET IepeciaTh
onuH pas. [Tonydennsie 6amipl obecrieunBaroT 70% SK3aMEHAIIMOHHONH OTMETKH.

Kpome 3T0ro, y CTyJeHTOB €CTh BO3MOXKHOCTD 3apab0TaTh JOMOTHUTEIbHbBIE OaIbl 32 CUET
BBITIOJTHEHUS TOTIOJHUTEIBLHOM padOoThl, BHIXOJIIEH 3a Mpeelibl yueOHOM MporpaMMBbl, TaKOM Kak
BBITIOJIHEHUE HAY4YHOM pPabOThI, ydacTHE B CTYJICHUECKMX KOH(EpPEHLHUAX, OJMMIIMAAAX U Jp.
OcTaBuuecs 10 OTJIMYHOW OLIEHKH OaJuIbl CTYIEHT MOXET HabpaTh Ha 3k3ameHe. Mudopmarus 00
opranusanuu PCK noBoauTcs 10 cBeIeHUS CTYAEHTOB Ha IIEPBOM 3aHATUU M0 AUCLUILINHE.

B Xxozme aHKeTMpOBaHMS CTYJEHTOB | M 2 KypCOB TEXHOJIOTMYECKOTO U XUMHUKO-
TEXHOJIOTHYECKOT0 (paKynbTeToB BI'YT 00 ncnonbp30BaHusi peHTHHTOBOM CHCTEMBI KOHTPOJISI ObLIH
MOJIyYEHbl TIOJIOKUTENIbHBIE OT3bIBbl. 3aWHTEPECOBAHHOCTh CTYACHTOB W MpernojaBaTeieil B
ucnonb3oBaHun PCK 1o3BosilOT chenatbh BBIBOJ O I€JIECOO0PAa3HOCTU €€ MCIOIb30BaHUS B
y4eOHOM Mpolecce.
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V]IK 378.14
HAYKOEMKAS TEXHOJIOT'USI OBPABOBAHUS — KAK OCHOBA PA3BUTHUS
BBICIIEM HIKOJIBI

I'.H. EropoBa, A.B. /I[pannukoB, A.A. J/lepkaHocoBa
BopoHexckuil rocyJapCTBEHHBIN YHUBEPCUTET MH)KEHEPHBIX TEXHOJIOTHUH,
r. Boponex, Poccuiickas ®enepanus

CoBepIIeHCTBOBAHNE TEXHOJIOTHI 00pa3oBaHMsl SIBIISETCS OJHOM M3 OCHOBHBIX 3ajlay CPeu
HOBBIX HAIPaBJICHUH COBPEMEHHOTO Pa3BUTHS BBICIICH IIIKOJIBI.

AHaJn3 COBPEMEHHOT'O COCTOSIHUS CO3AaHUsI U MCIIOJIb30BAaHUsI TEXHOJIOTHH 00pa3oBaHMs B
BBICIIEH IIKOJIE O3BOJISET CAENaTh CIEIYIOIIE BHIBOIBI.

1. HaubGonbmiero s¢ddexra oT NpuUMEHEHHsS Ppa3IUYHBIX TEXHOJOTUH oOpa3oBaHMs B
y4eOHOM TIpoliecce MOXHO JOCTMYb B TOM Ciydae, €Clii OOeCIeyuTh CONpshDKeHHe Haubolee
COBPEMEHHBIX, BBICOKOI((EKTUBHBIX METOJIOB, CPEIICTB, IIPUEMOB U IIHPOKOTO apceHala HayqHBIX
3ajauy 1o oOecreueHHIo 00pa3oBaTeIbHOIO Ipollecca IMOATOTOBKH OOYYAIOUIMXCS PAa3TUUHBIX
HaIpaBJICHUH Ha COBPEMEHHOM YpPOBHE.

2. ComnpspkeHHe JOJDKHO —TPOUCXOJWTh HA OCHOBE CHUCTEMHOM HMHTErpanuu 10
OTIpeIeIEHHBIM IPUHITUITAM COBOKYITHOCTH B3aMMOCBSI3aHHBIX W B3aHMOIOTIOHSIONINX APYT APYyTra
BbICOK03()(PEKTUBHBIX TEXHOIOTUH 0Opa30BaHMUSL.
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3. B pesynbrare nopKHA OBITH MOJTy4eHAa KOMOMHHMPOBaHHAs, CHEIHAIBHO pa3paboTaHHAs
MHTErpajbHas, MHOrO(YHKIIMOHAJIbHAs MHQOPMALIMOHHASA U Hay4YHas TEXHOJIOTUs 00pa30BaHUS —
HayKoeMKas TexHosnorus oopazosanus (HTO).

4. B oToM ciyyae TEXHOJOIMsI MOXET ObIThb peall30BaHa B Pa3HOOOpa3HBIX BHIAX
00pa3oBaTeNbHON JEATENbHOCTH C JAJbHEUIIMM THUPAXUPOBAHMEM M ajanTaied ee s
UCIOJIb30BAHUS BO MHOTHX BBICUIMX YY€OHBIX 3aBEJCHUSX.

B coBpeMmeHHOII memaroruke IMOHATHE «HAYKOEMKass TEXHOJOTHS O00pa3oBaHM»
paccMaTpuBaeTCsl Kak pa3BHUBAIOIIEECs OTBETBJICHHUE IUAAKTHKH, IIPU3BAHHOE OTBEYaTh Ha
OCHOBHOH BONpPOC: Kak CO3[aTh, OPraHU30BaTh H JPPEKTHBHO OCYIIECTBUTH TEXHOJIOTHUIO
00pa30oBaHMs C UCIOIb30BAHUEM COBPEMEHHBIX TEXHHYECKUX cpeAcTB. «Haykoemkas» — oTpaxaer
YIOPSAAOYEHHE, PAHKUPOBAHUE MHOKECTBA HAYUHBIX IIPUEMOB, METOJIOB, CPEJCTB, PEATU3YEMBIX B
OIpeJIeJIEHHON II0CIEeI0BATEIbHOCTH /TS IOCTH KEHUSI 00pa30BaTe/IbHON OCTaBJICHHOH 1IeIH.

Pa3pabotka merononorun, Mmetoguueckux ocHoB HTO npengycmarpuBaer:

— aKTyalu3alHi0 COIEp>KaHUs M METOJI0B OOy4eHHs Ha OCHOBE HMHTErpaluM Ipolecca
00y4eHHs C HAyYHBIM IIOUCKOM;

— noBbllIeHNE 3()PEKTUBHOCTH MHAMBUAYAILHOW TBOPUECKOM pabOThl 00yUYaroLINXCs;

— BHEJpPEHHUE B y4EOHBIH MPOIECC COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH C HENBI0
IIOJIy4EHUSI HOBOT'O MHTEIJIEKTYaJIbHOTO MPOIYKTA.

Hayxoemkas TexHosiorust 00pa3oBaHus JOKHA OXBAThIBATh:

— 00LenIaKTUYECKIE, YACTHOMETOAMUECKUE U JIOKAIbHbBIE YPOBHU IPUMEHEHHUS;

— HayyHble JIOCTIXKCHHS B  (yHIaMEHTAJIbHBIX, TEXHUYECKHX, OSKOHOMHYECKHUX,
[e/1arOrMYeCcKMX, MCUXO0IOTUYECKUX U JPYTrUX 001acTsAX 3HAHUM;

— COBpPEMEHHBIN NEPEJOBON OTEUECTBEHHBIN U 3apYOEIKHBIN I1€1arornuecKuii OrbIT;

— CHUCTEMY IICHXOJIOTHMYECKOro, OOIIENeaarornueckoro B3auMOAECUCTBUS MPOQeccopcKo-
npenogasatenbckoro coctasa (I1IIC) u oGyyaronmxcs ¢ y4eToM UX UHTEJUIEKTYaIbHOTO Pa3BUTHSA,
CIOCOOHOCTEM M CKIOHHOCTEH npH 3()(PEeKTHBHOM HCHOIB30BAHUU B y4EOHOM IIPOLIECCE CaMbIX
COBPEMEHHBIX TEXHUYECKUX CPEJICTB U HAYUHBIX 3HAHUM.

Takas cucreMa HampaBi€Ha Ha MPOEKTUPOBAHUE M PEANU3ALHUIO COJIEPIKAHMS, METOJOB,
dopm, cpeactB Oyaymel IesTeNbHOCTH W TpeOOBaHUN K MPO(ECCHOHATBFHO BaKHBIM KadueCTBaM
cneuuanucToB. OHa JOHKHA OBITh OCHOBaHA HA CaMBIX MOCIEIHUX JOCTHKEHUAX HAYKU, TEXHUKHU,
TEXHOJIOTHH.

B cooTBeTcTBMM C 3TMM IpH IIMPOKOM HCIOJIb30BAaHUM HOBEHMIIMX NOCTHKEHUH HayKH,
TEXHUKHU, TEXHOJIOTUH pealn3yeTcsi OpraHMYecKOoe «BIUIETEHHE» IICHUXOJIOr0-Ie1arornyeckux,
JIUJTAKTUYECKUX, HMHTEIUIEKTYaJbHBIX, MH()OPMAIMOHHBIX M JAPYIMX COCTaBISIONUX B JIOTUKY
u3ydaeMoil mnpeameTrHod obOmactu. Ilpu 3TOM (QYyHKIMOHAIbHOE CHUCTEMHOE OObEINHEHUE
IICUXOJIOrO-NEAATOTUYECKUX, KOMIIBIOTEPHBIX, TEIEKOMMYHUKALMOHHBIX, WHTEJUIEKTYyaJIbHBIX,
MHHOBAIIMOHHBIX W JPYTUX TEXHOJOTMH C CaMbIMM COBPEMEHHBIMH HAayYHbIMM M Hay4YHO-
MH)XEHEPHBIMU HCCIIEJOBAHUSAMHU OCYILECTBIISETCS TakuM o0Opa3oM, 4YTO B y4yeOHOM mpoliecce
peayn3yroTcs OJIaronpusTHBIE YCIOBUS MAJIs LEJEHANPaBICHHON HapaOOTKH pa3IM4HOIro poja
BCECTOPOHHMX 3HAHWM, CBOWCTB, YMEHMH, KOTOpbIE HAIpPSIMYIO CBsi3aHbl C 3((PEKTUBHOCTHIO
TBOpUYECKUX (opM Oyayuiel npodeccuoHaIbHON 1eATeNbHOCTH 00yYaroIINXCs.

HTO — 3710 He roToBble MIa0JIOHBI U CTEPEOTHUIIBI, a KUBOW TBOPUECKUN MPOLIECC pEIICHUS
MHOTOYHCJIICHHBIX M JaJeKO He MPOCTBbIX MNpoOJeM MOArOTOBKU OYyIyIIUX CIEHHUATUCTOB,
ONMPAIOUINXCS HA CAMbIE COBPEMEHHBIE JOCTH)KEHUS B HAyKe, TEXHUKE, TEXHOJIOTUH.

ITonx HTO mnoHMMarT ULEIOCTHYHO COBOKYITHOCTH Pa3HOKAYECTBEHHBIX  CTOPOH
3G GEKTUBHBIX TEXHOJOTHH 00pa3oBaHUS (B TOM 4YHCIE AUIAKTUYECKUX, OOIIENeaarornyecKux,
MICUXOJOTHYECKUX, MUH(QOPMAIIMOHHBIX, CETEBBIX, MHTEIJIEKTYaJbHBIX, MHHOBAIlMOHHBIX U Jp.),
00YCJIOBJICHHYIO COOTBETCTBYIOIIMMU LEIIMU 00pa30BaHuUsI.

[Ipy >TOM HAyKOEMKYI0O TEXHOJIOTMIO 00pa3oBaHusi  CJelyeT paccMaTpuBaTh Kak
CUCTEMHBII METOJ IPOEKTUPOBAHMSI, pPEANU3allU, OLEHKH, KOPPEKIUH M MOCIEAYIOUIETO
BOCIPOU3BOJICTBA 3TUX 00pa30BATEIbHBIX CUCTEM.
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HTO MoxHO KJIacCM(PHUIMPOBATh MO MSATH OCHOBHBIM TEXHOJOTHSM: IEAarorHuecKue;
KOMITBIOTEPHBIE; HHTEIUIEKTYyaIbHbIE; CETeBbIC (TEIEKOMMYHHKAIIMOHHBIE); NHHOBAI[MOHHBIE.

Hus pa3paborku HTO HeoOXoammo OOBEIMHUTH B EIUHYIO CHCTEMY IIeTd, 3a/adH,
CTPYKTYpUPOBAaHHBIM  y4eOHBIN Marepuall, MHOTO(QYHKIHMOHAJbHbIE yueOHO-UH(OpPMALIMOHHBIE
CpeACTBa, METO/bl OOYyYeHHs, CIIOCOOBI YCBOCHHS COJEpX aHHs, (OPMbI OpraHu3anuu y4deOHO-
M03HABATENIBHOM €ATEIbHOCTH, CIIOCOOBI KOHTPOJISI, CAMOIMArHOCTUKH U KOPPEKIIUK YCBOCHHUSI.

Haykoemkasi TexHoyiorusi 0OydeHHs] KOHCTPYMpPYETCS Kak HEKOTOpas HHTEerpajbHas
TEXHOJIOTHUS, KOTOpasi 00BEAUHSIET PSAJ AJIEMEHTOB PA3IIUYHBIX BBHICOKOA((EKTUBHBIX TEXHOJIOTUN
Ha ocHoBe Kakou-nbo menu. [Ipu atom HTO Oynmer obnmagare kadecTBamu, MPEBOCXOASIIUMU
KauecTBa KaXk/10M U3 BXOSIIUX B HEE TEXHOJIOT .

OCHOBHBIC HANPaABJICHUS U METOJbI HAYKOEMKUX TEXHOJIOTUH B 0OPa30BaHUM OMPEACISIOT
COCTaB METOJMUYECKUX MaTepualioB, oOpa3ymolluxX HH(POpPMALMOHHOE MPOCTPAHCTBO IEAarora.
Hunaktrueckue marepuansl HTO mpencraBisiroT coboif 0aHK JaHHBIX, KOTOPBIE COAEpXKAT BCE
HeoOX0oIMMOe /JIsi OpraHU3aluy MPAKTUYECKUX 3aHATUH Mo mpenmMery. lIpakTuueckue 3aHsATHS C
npumeHeHneM HTO 3Ha4MTENbHO YBEIMUMBAIOT BO3MOXHOCTU IPAKTHYECKOI'O PAcCMOTPEHHUS
npenMera. 371ech UMEIOTCS B BHUJAY pPa3IMYHbIE HMHTEUIEKTyallbHbIE OOy4aroliue MmaTepuaibl —
TpeHaxepbl, o0ydariue u KoHTposupyoiue mnporpammel, CAIIP, mynbTuMenna TeXHOJIOTHH U
T.J.

HTO o6ecrieunBaeT HE TONBKO WHAMBHIyaIH3alHI0O OOYYEHHUS, HO W BO3MOXKHOCTH
MIOCTOSIHHOTO KOHTPOJISI 32 paboTOM KaxJa0ro 00y4aromierocst ¢ yueToMm ero MHTesuiekra. B cBssu ¢
STHM yBETHYUBAECTCA AP (PEKTUBHOCTH pabOTHI MPEoAaBaTeNell 1 KaueCTBO O0YUCHHUSI.

Jly1s OBBIIIEHUsT KaueCcTBa MOJATOTOBKM OOYYAIOIIMXCS W BHIOJHEHHS TPEOOBAHUN PBIHKA
TpyJa HEOOXOAMMO BHEIPEHHE HAy4yHO OOOCHOBAaHHBIX M D3KCIEPUMEHTAIbHO IPOBEPEHHBIX
HAayKOEMKHX TEXHOJIOTHI 00pa3oBaHusl.

OO06o0OmIeHre W aHauW3 MPOBEICHHBIX 3a IMOCICTHUE TOJbI HCCICIOBAHWA B 001acTH
BBICIIIETO OOpa30BaHMs MOKa3aiu, 4TO Ui 3((HEKTHBHOrO YIIPaBICHUS MPOLECCOM OOyUYeHUS
OCHOBHOE€ BHHMMAaHME HEOOXOIMMO YAEIUTh pa3paboTkam TUNOBbIX KommbloTepHblx HTO c¢
HCII0JIb30BaHUEM MeJaroru4ecKux, nH(GOPMAIMOHHBIX, TEJIEKOMMYHHUKAIIMOHHBIX u
MHTEJJIEKTyalbHbIX TexHonoruil. Takue HTO 3aBucAT OoT IuAakTUUECKOM LEAH, OT 3aJaHHOIO
YPOBHS yCBOEHUS y4eOHOro MaTepuaia, YUUTHIBAIOT MPEAMETHYIO 00J1acTh 3HAHHM.

CTpeMHUTENBbHO MEHSIOLIUECS YCIOBUS KU3HU TPeOYIOT HOBBIX IOJIXOJ0B K KAYECTBEHHOMY
U3MEHEHHMIO COCTOSIHMS BBICIHIErOo oOpa3oBaHus. s TOro, 4yToObl OHO OBUIO YBSI3aHO C
JAJIbHEUIINM Pa3BUTUEM, HYKHO HE TOJIBKO CTPEMHTHCSI YCUIIMBATh €r0 CBS3b C CYLIECTBYIOIIEH
pPEAIBHOCTBIO, HO M IPEABOCXMINATH OCHOBHBIE COBPEMEHHBIE TEHICHIMH, PEaln3ys B HOBBIX
(dhopmax U TEXHOJIOTHIX 00YUEHUSI.
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YK 378
KOMILJTEKCHOE UCIIOJIb30BAHUE TEXHOJIOTU MOAYJIbHOT O,
IMPOBJIEMHOI'O 1 ITPOEKTHOI'O OBYYEHMU S KAK CIIOCOb ®OPMUPOBAHMUSA
U IUATHOCTHUKH CHEIUAJIU3NPOBAHHBIX KOMITETEHIIUI
NHKEHEPOB-2KOJIOT'OB

H.B. Kapreib
benopycckuii rocyiapcTBEHHBIH YHUBEPCUTET MHUIIEBBIX U XUMUYECKUX TEXHOJIOTHH,
r. Morunes, Peciyonuka benapycs

I'maBHOM 0COOEHHOCTBIO COBPEMEHHOM 00pa30BaTelIbHON MapaJurMbl SBIISCTCS CHCTEMHBIN
MOJAXO0Jl K MPUMEHEHHUIO TEXHOJOTHI omepexaroniero oOpa3oBaHus, HANpaBICHHBIX HA pPa3BUTHE
TBOPUECKHUX CIIOCOOHOCTEH CTYJEHTOB, IIOBBILIEHHME HUX CTPEMJIEHUS K HENPEPbIBHOMY
NpHOOpPETEeHUI0 3HaHUM, (OpMHUpPOBaHHE CIHOCOOHOCTH aJaNTUPOBATbCI B HOBBIX CHUTYalHsX,
TpaHC(HOPMHUPOBATHCS B COOTBETCTBUU C M3MEHEHHUSMH, NMPOUCXOAAIIMMH B OOIIECTBE, Hayke U
TEXHUKE.

HaubGonee BocTpeOOBaHHBIMM Ha HACTOALIMH MOMEHT SIBJISIIOTCS ~ AKTUBHBIE W
WHTEPAKTUBHBIE METOAbI OOYyYeHHS, B TOM YHCIE TEXHOJOTHH MPOOIEMHOTO U MPOEKTHOTO
o0Oy4eHUsI.

[Ipy  OpPOEKTUPOBAHWUU  COJEPKAHUA  Y4eOHOM  JUCHUIUIMHBI  «DKOJIOTUYECKas
TOKCUKOJIOTHs» 00pa3oBareiabHOW mporpammsel cnernuanbHoctu 1-33 01 07 «IIpuponooxpannas
JesTeNbHOCTh ([0 HAMpaBJICHUAM)» OblIa CJellaHa TOMBITKA CO3JaHUS CPEAbl TBOPYECKOIO
00pa3oBaTENBHOTO OOIICHUS W Pa3BUTHS HA OCHOBE KOMILIEKCHOTO HCIIOJIb30BAaHUS TEXHOJIOTHI
MOJIYJIBHOTO, MPOOIEMHOTO U TPOEKTHOTO O0yUYEHHUSI.

OKojoruyeckas TOKCHUKOJIOTUS — 3TO MEXAUCLMIUIMHAPHOE HAIpPaBJIEHUE, CBA3AHHOE C
U3YYEHHEM TOKCHYECKUX 3(PQPEKTOB IEHCTBHS XUMHUYECKUX BEIIECTB HA >KUBBIE OPraHU3MBI,
TIOIYJISIIUM OPTAaHU3MOB M OMOIIEHO3bI, BXOISIINE B COCTaB DKOCHUCTEM.

DKoJoruyeckas TOKCUKOJIOTHUSI TI03BOJIIET OOOCHOBBIBaTh M pa3pabaThiBaTh MEPONPHUATHUS
1o Mpo(UIAKTHKE BPEAHBIX BO3JIEHCTBUN XMMHUYECKHUX 3arpsS3HUTENCH BHEITHEW CPEJIbl, CO3AaHUI0
ONMarompusTHBIX YCIOBHM JJSl JKU3HU U JIEATENbHOCTH YeNOBEKa, pealu3allid CTpaTeruu
YCTOMYMBOTO pa3BUTHUs OOLIECTBA.

OcBoenne y4eOHOM JUCHMIIMHBI «OKOJIOTHYECKass TOKCHUKOJIOTHS» o0OecrneunBaeT
(dbopMHpOBaHUE CIIEAYIOIIENH CIENUATU3UPOBAHHON KOMIIETEHIUU: «3HaThb TEOPETUYECKHE U
NPAKTUYECKHME OCHOBbl MEXaHU3MOB IOCTYIUICHHs, OHOTpaHCGOpMallMU, paclpeaesieHus,
OMOKOHIEHTPAllMM 3KOTOKCUKAHTOB M XapaKTepe BbI3bIBAEMBIX UY)KEPOJIHBIMH OPraHU3MY
COETMHEHUSIMH OMOJIOTUYECKUX PEaKIMii Ha pa3HBIX YPOBHIX OpraHU3aIUH KUBBIX CUCTEM.

Ha u3yuenue naHHON AUCUMIUIMHBI CTYACHTaMU JHEBHON (POPMBI MOTydeHUs: 00pa30BaHUs
orBogutrca 108 wyacoB, B TOoM uucie 24 dYaca JEKIUOHHBIX 3aHATHi, 20 dYacos
MPAKTUYECKUX/CEMUHAPCKUX  3aHATHH, 7 4YacoB YIPaBIseMOW CaMOCTOSTEIbHON paboTHI.
TpynoemMkocTh yueOHOW HArpy3Ku CTYAEHTa COCTaBiseT 3 3aueTHbe equHUIbl. Dopma Tekymei
aTTecTaluy — 3a4erT.

[Ipu CTPYKTypUpOBaHHUU COJEp>KaHUs Y4eOHOM TUCIMIUIMHBI HAa OCHOBE MOJYJIBHOTO
noaxojia OblIM BblAENEHb! ciaeayromue Moaynu: Ne 1 «OcHOBHBbIE 3aKOHOMEPHOCTH BO3JIEHCTBUS
HSKOTOKCUKAHTOB Ha OHOJOrMYECKHEe CHCTEMBl. OKOTOKCHKOMETpusi», Ne 2 «OcHOBHBIE
3aKOHOMEPHOCTH  3KOTOKCHUKOJUHAMHKH M  JKOTOKCUKOKMHETHKHW», Ne 3 «Okomjoro-
TOKCHKOJIOTHYECKas XapaKTEPUCTUKA 0COOO0 OMACHBIX IKOTOKCHKAHTOBY.

TpynoeMKOCTh KaXXJIOro MOJIYJI COCTaBIsA€T: 8 YacoB JEKIHMOHHBIX 3aHATHH, 4 yaca
MPAKTUYECKHUX 3aHATHH, 2 Yaca CeMUHAPCKUX 3aHATUN, 14 "yac camMOoCTOSITeNnbHOW padoThHl, B T.U.
1 yac ynpaBisgeMoil caMOCTOSTEIbHOU PabOThI.

[Ipu opraHu3anuy MPAKTUYECKUX 3aHATHH MPUMEHSETCS MPOOJIEMHO-CHTYaTHBHOE
oOyuenue. Bce paccmaTpuBaemble 3a1adydl  SBISIOTCS CUTYAallMOHHBIMHU, pa3pabOTaHbl C
WCIOJIb30BaHWEM JaHHBIX, MPUBEICHHBIX B pabOTax OTEUYECTBEHHBIX U 3apyOEKHBIX aBTOPOB, a
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TAaKXKe pe3yJbTaTOB HAy4YHBIX HCCJICIOBAHUN, NPOBENEHHBIX PecrnyOiaMKaHCKMM Hay4dHO-
MPaKTUYECKUM IIEHTpOM TurueHbl PecryOnuku benapych, MTHCTUTYTOM OMOOpPraHWYECKOW XHUMUHU
HAH benapycu mnpu pa3paboTKE HOBBIX XHMHMUECKHUX IIPENapaToB, HCIOJIb3YyEMbIX IS
CTUMYJIMPOBaHUSI pOCTa M PA3BUTUSA  CEIbCKOXO3AMCTBEHHBIX KYJIbTYp, IOBBIIIEHUS HX
YCTOMUMBOCTH K HEOJIATONPUATHBIM (hPaKTOpaM CpeJibl, MOTyYSHHsI SKOJIOTMYECKH YUCTON MHIEBON
IIPOLYKIVH U T.II.

[TpenMy1iecTBOM CUTYallMOHHBIX 3ajay SBJISETCS BO3MOXXHOCTh ONTUMAJIbHOTO COYETAHUs
TEOPUU U IPAKTUKH, PA3BUTHE HABBIKOB AHAJIM3a KOHKPETHBIX CUTyallMd, OLICHKM M CPAaBHEHUS
aJlbTepHATUB, BBIOOpPA ONTHMAJIBHOIO BapuaHTa peanu3auuu. CTyneHThl NPOBOAAT TOKCUKOJIOIO-
ITMTUEHUYECKYIO OLICHKY BEIECTB, HAIIPABICHHYIO Ha oOecrieueHne UX 0e3011acCHOro MPOU3BOICTBA
U TPUMEHEHHUs, Pa3paboTKy pPErIaMEHTOB COJCpPXAaHUS IPENaparoB B OOBEKTaX OKPYKAIOLICH
cpeab! (Bo3ayx paboueil 30HbI, BOJIa, 10YBA), IPOJAOBOJIBCTBEHHOM ChIPhE U IHUILEBBIX MPOIYKTaX.

Ha mpakTuueckux 3aHsATHAX paboTa OpraHu3yercss B MaybIX rpynmnax (2 — 4 4eioBeka, B
3aBUCUMOCTH OT YMCJIEHHOCTH CTYAEHTOB B IPYIIIE) C MIPEe3eHTAled U SKCIIEePTU30il pe3ynbTaToB
Ha OOIIeH JTUCKYCCHU.

Ha ceMuHapax-KoJIJIOKBUyMax paccMaTpUBarOTCsl HaumOosiee MpoOJeMHbIE BOIPOCHI
yueOHOl aucuMIUIMHBL.  OTIMYUTENTFHOW OCOOCHHOCTBIO CEMHHAPa-KOJUIOKBHYMA  SIBIISICTCS
aKTHUBHOE y4yacTue BceX, 0€3 MCKIIIOYEHHUs, CTYIEHTOB B KOJUIEKTUBHOM OOCYX/IEHUHU BOIPOCOB U
npobnem. Kaxaplii CTyIeHT BBIOMpAeT MHIMBUAYATbHOE 3a/laHHE M3 IMEPEYHs, MPEAJIOKESHHOTO
npernojaBaTeneM (WJIM IpearaeT CaMOCTOSTENbHO), Ui IOATOTOBKM M O3BYYHMBAaHUS Ha
CEMHHApPCKOM 3aHATUU. JIaHHBIN BUJ Y4€OHBIX 3aHSITUNA MPEAOCTAaBISIET BO3MOXHOCTH OBIAJIETh
METOAAMHU TOUCKa, 00pabOTKM M INpPEeACTaBICHUS HMH(POPMALMU, HAaBbIKAMU BEJIEHHs JIuaiora c
ayANTOpUEH, JHUCKYCCHH, YTO SBISETCS HEOTHEMJIEMBIM arpuOyToM mpodecCHOHATBHON
JESTEIIBHOCTH.

3amaua y4eOHO-HMCCIIEIOBATENBCKOTO CEMHHAapa COCTOMT B (POPMHUPOBAHUHM HAYYHOTO
MHUPOBO33PEHUS, Pa3BUTUHU [TO3HABATEIHOM aKTUBHOCTU U TBOPYECKHUX CIOCOOHOCTEH; MOIy4eHUU
CTY/ICHTaMH 3HAHUN O CTPYKTYPHBIX M (DYHKIIMOHAIBHBIX CBOWCTBAX SKOTOKCHKAHTOB, (haKTopax,
OIIPEACIAIOIMUX TOKCHYHOCTh BEIIECTB, 3aKOHOMEPHOCTSAX B3aMMOJECHCTBUS SKOTOKCHUKAHTOB C
KUBBIMU OpraHU3MaMH U 3KOCUCTEMOW, MEXaHU3MaX Pa3BUTHUS OTBETHOM OMOJIOTMYECKON peaKIuy.

Kaxaplii CTyZEHT IONy4aeT WHAWBUAYAIBHOE IIPOEKTHOE 3aJaHUE€ — KOHKPETHBIN
HEOpraHU4YecKui (KaaMuil, pTyTh, CBUHEL, MBILIbSIK, XPOM, HUKENb, LINHK, A TIOMUHUN U JAp.) UIU
OopraHudeckuil  (MONMsAJEpHbIE  apoMaTU4YeCKHe  YIJEBOJOPOAbI,  IOJIMXJIOPUPOBAHHBIE
TMOO0EH30IMOKCHHBI, MOJUXJIOPUPOBAHHbIE OU(EHWNbI, IMOJUXJIOPUPOBaHHbIE IHOEH30()ypaHBI,
HOHWJI- U OKTHJI(EHOJBI U JIp.) SKOTOKCUKAHT, IPUMEHUTEIHHO K KOTOPOMY HEO0OXO0AUMO cOoOpaTh
U CUCTEMAaTU3HPOBaTh CIAEAYIOUIYI0 HH(POPMAIIHIO:

o0miass XapakTepUCTHKAa HKOTOKCHKAHTa (Ha3BaHME TIOJHOE M COKpallleHHOe, KJacc,
XUMHUYECKOE CTPOCHUE, GU3NKO-XMMHUECKHUE CBOICTBA);

pacrpoCcTpaHEHUE DKOTOKCHKAHTA B OKPY)KAWOIIEH cpene (IPUPOAHBIE U aHTPOIOTEHHBIE
MCTOYHUKH, KOJIMYECTBO BELIECTBA, OCTYHAIOIIETO B OKPYKAIOLIYIO CPENY);

TpaHchopMalus 3KOTOKCHUKAaHTa B OKpyKawllued cpeae (cpena npeObIBaHUs, MEPHOJ
MoJypa3pylieHusi, abuoTuueckass MU OuoTHYecKas TpaHcPopMalus, CTOMKOCTh B OOBEKTax
(mouBa, Boja, pacTeHUs, BO3/1yX ), MOJABH)KHOCTB);

MEXaHHU3M BO3JIEUCTBUSA HKOTOKCHMKAHTa Ha OMOTEOLEHO3 (MpsAMOE, OMOCPEIOBAHHOE,
CMEILIAHHOE JEHCTBUE) U €r0 ONHUCAHUE;

SKOTOKCUYHOCTH (OCTpasi U XpOHHUUYECKass SKOTOKCUYHOCTb, CIIOCOOHOCTh K HAKOTIEHUIO
B OMOJIOTMUECKHX 00bEKTaX, OCHOBHBIE ITapaMeTPbl TOKCUYHOCTH, KJIACC OMIACHOCTH);

XapakTep TOKCHMYECKOro JeMcTBUS (XapakTep BO3AeWcTBUSA (0OIIETOKCHYECKHH,
pa3apakaroluid, MyTareHHbIi, KaHIEPOTreHHbIN U JIp.), KIMHUYECKUE TPOSBICHUS, TOPaKEHUE
OpraHoB U TKaHEeH (cepalle, Jerkue, MOYKH, KeJIyA0UYHO-KUILIEYHbII TPaKT U JAp.), UCTOPUUECKHE
CBEJICHUS 00 OTPABJICHUSIX SKOTOKCUKAHTOM);

MOBTOpPHOE (KOMOMHHUPOBAHHOE, HE3aBUCUMOE, KOMIUIEKCHOE JIEeHCTBUE) U COBMECTHOE
JICHCTBUE;
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BUJIOBBIE W WHIUBUIYyaJIbHBIE OCOOCHHOCTM YYBCTBHUTEIBHOCTH JKMBOTHBIX K
SKOTOKCUKAHTY;

OPUHIUIBL JICYEHUS MHTOKCHKANuU (creunuueckuii aHTUAOT, Hecrnenuduieckas
Tepanus).

Ha moxaroroBky  yueOHO-HMCCIIEIOBATENBCKOTO — MpPOEKTa  OTBOAMTCS 22 daca
CaMOCTOSITENIbHOM paboThL, B T.4U. 4 Yac ynpaBiisieMOil CaMOCTOATEIbHON PabOTHI.

Ha yuyeOHoO-ncclie1oBaTeIbcKOM CEMUHApe 3aCIIyIIMBAIOTCS OTYETHI IO IMPOEKTHON paboTe
cTyneHToB. CTylneHTaM HpeJoCTaBIsSeTCs] BO3MOXKHOCTH CaMOCTOSITENIBHOTO BbIOOpa (HOpMBI
MIPEJCTABICHUS PE3Y/IbTATOB MPOSKTHON PaOOTHI: IPE3CHTAIMS UM BUACONIpe3eHTaust B Microsoft
PowerPoint, Bugeoposuk.

YcnemrHast pe3eHTanus pe3yabTaToB MPOSKTHOM NeATETbHOCTH U CUCTeMaTHYecKas paboTa
CTYJCHTa B T€UCHHE CEMECTpa SIBJISIOTCS OCHOBAHMEM JUJISl MPOXOKIACHUS TEKYIIEH aTTecTallud B
¢dopme 3auera. B mporuBHOM cnydae, 3ader Mo y4eOHOW JUCHMIUIMHE MPOBOAUTCS IO
TPaJULIMOHHON CXEMe.

KommiekcHOe HCIONb30BaHUE TEXHOJIOTUH MOIYIBHOTO, MPOOJIEMHOrO M TPOEKTHOTO
oOyueHusl MPU peau3aluu CoAepKaHus y4eOHON AUCHMILTUHBI «IKOJOTHYECKasi TOKCUKOJIOTHSD)
i crneuuanbHocty  1-33 01 07 «lIpuponooxpaHHas JeATENbHOCTh (110 HAIPABJICHUAM)»
MO3BOJISIET MOBBICUTH MOTHUBAILIMIO CTYIEHTOB K OOYUEHHIO, a TaKXkKe CIIOCOOCTBYET MOBBIIICHHUIO
3¢ (HEKTHBHOCTHU PEIICHMSI CISAYIONINX YIeOHBIX 3a1a4:

dbopMupOBaHHE TBOPYECKON HHIMBHUIYaTbHOCTH W MPO(ECCHOHATBHON KOMIIETEHTHOCTH
HKOJIOTOB, MH)KEHEPOB 110 OXpaHE OKPYKAIOIIEH CPeIbl;

OCYIIECTBIICHUE IMATHOCTUKU C(HOPMUPOBAHHOCTH MPOPECCHOHATBHON KOMIIETEHTHOCTH.

VIIK 378.147.88
MPUMEHEHHUE KOMIBIOTEPHOM MOJEJH DJIEKTPOMEBPAHHO
YCTAHOBKM B OBPA30OBATEJBHOM ITPOIECCE
JUISI OCBOEHHWSI TPO®ECCHOHAJTBHBIX KOMITETEHIINI

0.A. Ko3zageposa, K.b. Kum, A.B. UBanoB
Boponexckuii rocyapCTBEHHBIM YHUBEPCUTET UHKEHEPHBIX TEXHOJIOTUH,
r. Boponex, Poccuiickas ®enepanus

B Hacrosmee BpeMs B cHcTeME BBICHIETO OOpPa30BaHUS MOBBICHINCH TpPeOOBaHUS K
MPAKTUYECKON MOJATOTOBKE 00YYAIOIIKXCS, YTO B CBOIO OU€pe/lb MPUBEIO K BHEAPEHUIO aKTUBHBIX
U WHTEPAaKTUBHBIX METOJOB OOYy4YeHMs, KOTOpble TIOMOTal0T OCBOUTH MpO(ecCHOHATbHbIC
koMmreTeHIMu. KommploTepHass MoAenb — 3TO OJWH M3 BUIOB YUEOHBIX OOBEKTOB, YCIIEUIHO
IIPUMEHSEMBIX B 00pa30BaTeIbHOM IPOIIECCe.

Ha ocHoBaHuM pe3ynbTaToB, MOJy4eHHBIX B padorax [1-3], Ha s3pike CH++ pazpaboraH
IIPOrpaMMHBIM MOAYJIb JUIsSl pacueTa TEXHOJIOTMUECKUX MapaMeTpoB KOHBEPCHH Cynb(dara HaTpus ¢
AKCIEPUMEHTAJIBHBIMU ~ OCHTOHUT-MOAU(PDHUIMPOBAHHBIMU ~ OUIOJSAPHBIMU ~ MeMOpaHamu  [4].
ITporpamMHOe obecrieueHne HarpaBIeHO Ha aBTOMATH3AIMIO MPOLEAYpP pacueTa U MOJIEIMPOBAHUS
IapaMeTpoB M CBOWCTB MEMOpaH, a TakKe /Ul pacuyeTa PeKUMHBIX TapaMeTPOB TEXHOJIOTMYECKOTO
nporiecca. J[ist 3Toro Ha mepBOM 3Tarne HeoOXOUMO YIOPSAOUUTh BCE PacyeThl, Aajiee 00ecneunTh
MOCTYIUIEHHE MCXOJHBIX JaHHBIX BO BCE MOAYJIM IMPOrpaMMbl U MPEIyCMOTPETh XpaHEHUe
MPOMEXYTOUHBIX JaHHBIX, M KaK pe3yJbTaT, BBIBECTH pe3yJbTaTbl B YIAOOHOM BHUIE IS
TATbHENTIIETO UCTIOJIB30BaHUS (PUCYHOK 1).
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3HO4EHUE NADMHOCMU Moka
Op1

Pacyem Up3 Pacyem
nnomHocmu U3MEHEHUS
moka KOHUEHMpauuu 3Ho4eHue
U3MEHEHUS
KOHUEHMpauuu
una moKa, 0p2 3Ha4eHue
eMGpaHa nomoka Tadnuyel
Mons3obamen Pacyem 7 i
nomoka z2paguku
<
3Ho4eHue 3HO4eHue
nomaka NAOMHOCMU MoK
Op3 Pacyem
Pacyem 3HepzemUHeCKUX
Beixoda 3HO4eHUE 3ampam
no MoKy HONPAXEHUS

Opk
MemBpara < Pacyem

HaNpaxeHusa

Cuna moka,
MeMOpoHa

3Ho4eHue BeixoBa no moky
PI/IcyHOK 1 - I[I/IanaMMa IMOTOKOB JaHHBbIX

Jnisi KOppeKTHOM pabOThI MPOrpaMMbl HEOOXOAWMO BBIOJHHUTH PsiA JIEHCTBHUN: BBIOOP
MeMOpaHbl; BBOJ HCXOJHBIX JaHHBIX; pacueT IapaMeTpoB IMpolecca; BBIBOJ PACCUUTAHHBIX
mapaMeTpoB Tpolecca Ha OJKpaH; BBIBOJ TIpadUYECKUX 3aBHCUMOCTEH TEXHOJOTHYECKHX
apaMeTpoB KakK (PYHKIUH IIJIOTHOCTH TOKA Ha SKpPaH.

Pabora oOywaromuxcst C JaHHOW KOMITBIOTEPHOW MOJENBIO IO3BOJIUT MpUOOpecTH
HEOO0XO/AUMBIE TEOPETUYECKME W IPAKTMYECKHE HAaBBIKM JJIi OCBOEHHs NPOo(ecCHOHATbHBIX
KOMIIETEHIIUM MpU U3YYEHUU CIEAYIOUIMX TUCHUIUIMH «MeMOpaHHbIE MPOLECCHl B XMMHYECKON
TexHojorun», «CucTeMpl YIPaBIECHHS XHWMHUKO-TEXHOJIOIMUECKHMHU IpolueccaMny», «OCHOBBI
Hay4HBIX MCClIeIOBaHU», «Hayunas npaktukay, «IIpon3BoacTBEHHAs IpaKTUKa» U Ap.

Paboma evinonnena 6 pamkax epanma Ilpesuoenma Poccutickoii @edepayuu
07151 20CYO0apCmMEeHHOU NOOOEPHCKU MOLOOIX POCCULUCKUX YUEHBIX - KAHOUOAMO8 HAYK

(MK-685.2021.1.3)

Crniucok nurepatypsl

1 Kozaderova O. A., Kim K. B., Belousov P. E. et. al. Electrodialysis of a sodium sulphate
solution with experimental bentonite-modified bipolar membranes // Condensed Matter and
Interphases. 2021. T. 23. V.4. P. 518-528. https://doi.org/10.17308/kemf.2021.23/3670

2 Hudramues C.M., KozagmepoBa O.A., Kum K.b. u gp. IlomydyeHue OEHTOHHUT-
MOIU(PUIIMPOBAHHBIX OUMOJSPHBIX HOHOOOMEHHBIX MEMOpaH M U3yYEHHE UX DJIEKTPOXHUMHUECKUX
xapakrtepuctuk // Bectauk BI'VUT. 2021. T 83. Ne 3. C. 216-225. https://doi.org/10.20914/2310-
1202-2021-3-216-225

3 Hudramues C.M., Kozagepoa O.A., Kum K.b. u np. Bnusnue runpodoOuzatopa Ha
CBOMCTBa OSKCIEPUMEHTAIBHBIX OCHTOHUT-COACPKANIUX OUMONsIpHBIX MeMOpan // U3B. By30B.
Xumus " XHM. TEXHOJIOTHSL. 2022. T. 65. Ne 10. C. 120-127.
https://doi.org/10.6060/ivkkt.20226510.6686

4 Hudranue C.U., Kozagepoa O.A., Kum K.b., VBanoB A. B. u ap. IIporpammuslit
MOAYJb JUIsI pacdyera TEXHOJIOTMYECKHX [apaMeTpoB KOHBEpCUU cyhbdara HaTpus C
9KCIIEPUMEHTAILHBIMU OEHTOHUT-MOAU(DUIIUPOBAHHBIMU OUTIONSAPHBIMU MeMOpaHamu.
CBUIETENBCTBO O TOCYIAPCTBEHHOW peructpanuu nporpammsl st OBM Ne 2022664621. 2022.
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VK 005.574
MEHE/UKMEHT ITPOPUJTAKTUKHU KOH®JIUKTOB
B CUCTEME BBICHIEI'O OBPA3OBAHUA

B.C. Ko3io0B, B.1O. YepHeuxkuii
JloHetKas akajeMus yIpaBJICHUs U TOCYIapCTBEHHOM cityx0bI mipu ' maBe JIHP,
r. Jlonenk, Poccuiickas @enepauus

OCHOBHOH 1LIENIBI0 JAHHOTO HCCIEIOBAaHUS SBISETCS OIPEIEICHUE OCHOBHBIX IPUYMH
BO3HUKHOBEHUS KOH(MDIMKTHBIX CUTyallMH M POJM MEHEIKepa B COBEPLICHCTBOBAHUU CHCTEMBI
OpoWIAKTUKA M TPEIYHNPEkKICHUS BO3HUKHOBEHHS KOH(UIMKTOB B OPraHU3alUSAX BBICIIETO
0o0pa3oBaHMsl B YCJIOBUSIX COBPEMEHHBIX BBI30BOB, IOCPEACTBOM pa3paboTKu 3(PQeKTUBHBIX
MEPOIPUATHI, HAIIPABJIEHHBIX Ha YJIYYIIEHUE OPraHU3alMOHHO-IICUX0JI0TMYECKOr0 Kiumara.

Ha coBpemenHoM »sTame B J11000i OpraHu3alMd C OIpPENENEHHOW J10Jieil BEpOATHOCTH
NPOUCXOIAT KOH(MIMKTHL. 3amadyell MeHe[pKepa B OpPraHM3alUU  SIBJISETCS CBOEBPEMEHHOE
ynpaBieHue KoHpiauktamu. Jlias 3TOro MeHemkepy HEOOXOAMMO IIOCTOSHHO OTCJIEKHMBAThH
OpraHU3alliOHHBIE CHTHAJBI, KOTOPHIE YKAa3bIBAIOT Ha CYIIECTBOBAaHME KOH(IIUKTOB W
CIOCOOCTBYIOT UX paciio3HaBaHuto. Eciin MeHemkep He OylneT pearupoBath JIOJKHBIM 00pa3oM Ha
KOH(IMKTHYIO CUTYAIHIO, TO 3TO MOKET MPUBECTU K TEHEPATH3AIHNU AECTPYKTHBHBIX MTPOIECCOB, B
pe3yiabTare 4ero caM KOHQUIMKT OyneT ynpaBiaTh opraHuzainueid. Bce Bo3mMoxkHbIE mpoOiaeMbl U
MPUYUHBI, KOTOPBIE MOTYT SBJIATHCS MPOBOIHMPYIOMUME (aKTOpaMH B Pa3BUTUU KOH(QIIHKTA,
MEHeJKepy HEeoO0XOAMMO KOHTPOJUPOBaTh, 4YTOOBl MHUHMMH3MPOBATH BO3MOXKHBIE HEraTUBHbIC
MOCJIEACTBUS JIIsl OpPraHU3aLUH.

Konduukr mnpexacraBnsger coO0il CIOXKHOE IICUXOJOTMYECKOE SIBIIEHME U HMMEeT
HEOJIHO3HAYHBIN XapakTep, T.K. €0 BO3HUKHOBEHHE MOKET IPUBECTH KAaK K HETaTUBHBIM, TaK U K
MO3UTHUBHBIM NOCIEACTBUAM. [IpHUnHBI ¥ IPEANOCHUIKY BOZHUKHOBEHUS KOH(MIMKTOB pa3INyHbIE,
IIPY 3TOM OJHH MPOSIBJISIFOTCS B XOJ€ BHYTPEHHUX IPOTHUBOPEUMIA, a APYrue 3aTparuBaroT JBYX U
Oosiee y4acTHUKOB. B OCHOBHOM IOBe/leHME YYaCTHHUKOB KOH(JIMKTHBIX CHUTyallUd pa3HOE U
O0YyCJIOBICHO XapaKTEPOJOTUYECKUMH OCOOCHHOCTSIMH OIIPENEICHHOTO YeJIOBeKa, TaK OJHa
KaTeropus JIIOJIEH arpeCCUBHO OTCTaUBAET CBOIO IO3UIIMIO, a ApYyras yCTynaeT U OTKa3bIBaeTCs OT
COOCTBEHHBIX JKE€JIaHUI U MHEHUH.

HauanbHbIM KOMIIOHEHTOM B cUcTeMe (OPMHPOBAHUS KOH(IJIMKTA SIBIAIOTCS MPUUYHHBI,
MIPE/ICTAaBJICHHbIE B BHUJAE COBOKYNHOCTH (AKTOPOB U OOCTOSITENBCTB, JIEHCTBUE KOTOPBIX
HamnpaBIeHO Ha BO3HMKHOBEHHE WU THoOCJIeayrollee pa3BuTHe KoHQuuKTa. A.Sl. AHIynoB u
C.B. bakylaHOBCKUH CHCTEMaTU3UPOBAIM MPUYUHBI KOHQIUKTOB B 4 TpYIIbl: OObEKTHBHBIE,
OpPraHMU3alMOHHO-YIIPABIEHYECKUE, COLMAIBHO-IICUXOJIOTMUECKHEe W JMYHOCTHBIE. IIpu sTOM
MCTOYHUKOM KOH(IMKTHBIX CUTyallui B TPYIOBBIX KOJUIEKTHBAX OPraHU3ALMU B JOMUHHUPYIOLIEM
OOJIBLIIMHCTBE CITy4yaeB SBIISETCS IPYIINa OpraHu3alMOHHO-YyIIpaBlieHYecKuX (akropos [1].

HeobOxonnmMo, 4ToOBI MEHEIKEPHI HA Pa3IMUHBIX YIPABICHYECKUX YPOBHSAX CBOEBPEMEHHO
MOJTy4alii OOpaTHYIO CBSA3b O TPYIOBOH JEATEIbHOCTH NEPCOHANA, YCIIEBAEMOCTH CTYACHTOB, YTO B
L[EJIOM SBJIIETCS 3aJIOTOM ycrexa B MNpoQUIaKTUKE KOH(PIUMKTOB B opranumzanuu. Kak
OpraHU3aIMOHHBIN IMpolecc KOH(IUKT MPEACTaBIsSeT COOOM CIO0XKHOE UM TUHAMUYHOE SIBJICHHUE,
KOTOpOE€ MOXKET (OpMUPOBAThCSI Ha PAa3HBIX YPOBHSAX: Ha YPOBHE OpraHMU3allM, TIPYIIbI
COTPY/ZHUKOB WJIU JIMYHOCTU. B 3aBHCHMOCTH OT YpOBHSI BOSHUKHOBEHHS KOH()JIMKTA, MEHEIKEPY
HE00XO0IMMO HCI0JIb30BATh COOTBETCTBYIOIINE CTHIIM U METOIbI €r0 pa3penieHus [2].

[To MHEHMIO MHOTUX pPYKOBOJUTENEH, KOHQUIMKTHI HE SBIAIOTCS CaMbIM OIAaCHBIM
(akTopoM, OHM HE TOJBKO BO3MOXKHBI, HO, SIBIISIFOTCSI JK€JNAaTeIbHBIMU, YTO B MOCIEAYIOLIEM
MIO3BOJISIET ONPEIEIIUTh BEKTOP pa3BUTHs opranuzauuu. OQHON M3 OCHOBHBIX 3a/lad MEHEIKEpa B
npodUIakTUKe BO3HUKHOBEHUS KOH(QUIMKTA SIBISETCS CIIOCOOHOCTH MPOTHO3HPOBATh CTENEHb
BIIUSIHUSL KOHCTPYKTUBHBIX U IECTPYKTUBHBIX IIOCIIEICTBUN HA OPTaHU3ALMIO.

Vrpasnenne KOHQIMKTAMM M HUX NPOPHIAKTHKA SBISETCS BaXKHBIM AacleKTOM, Kak B
npoeCCUOHATLHON JIEATENIbHOCTH, TaK W B JIMYHON JKu3HU. [IpOTMBOCTOSIHME COTPYIHUKOB B
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KOJUIEKTUBE, IPU AUCTAHIMPOBAHUU MEHEIKEPA OT IPOUCXOMSILEro, B CUIY ONPEAEIEHHBIX
KOH(UIMKTHBIX CHUTyallud HMKOIZ[a HE CIIOCOOCTBYET YIYYIICHHMIO ICUXO3MOIMOHAIBHOTO
COCTOSIHUSL YEJIOBEKA, a TOJIbKO AMOLMUOHAIBHO HMCTOILAET, YTO COOTBETCTBEHHO OTPa)KaeTCs Ha
IIPOM3BOJICTBEHHOM Ipouecce. Hanuume COOTBETCTBYIOIIMX 3HAHUH, ONbITA W YPOBHS
KBaJTM(HUKAIIMA MEHEPKEpa, ero KOMIETEHTHOCTH, KaK PYKOBOJHUTEIS M YIpaBleHIA, a TaKkKe
CIELIUAJINCTA B JIEJIOBBIX KOMMYHHKALIUAX, OKA3bIBAET BIMAHUE HA CBOEBPEMEHHOE pearnpoBaHUE
OpU W3MEHEHWH KJIMMaTa BHYTPH TPYJOBOTO KOJUIEKTHBA OpraHU3alMH, 4YTO CIOCOOCTBYET
npopuIakTuke KOH(QIMKTHBIX CUTyaluii U oOecrneuyuBaeT CTAOMJIIBHYIO  JIESTEIbHOCTh
OpraHU3alLUH.

Menempkepy HeobOxoaumMo 0e3  SMOLMOHAIBHOTO  pPEarupoBaHUs  IPUAECPKUBATHCS
MOCTIeIOBATEIbHON MPOQUIAKTUKA BO3SHUKHOBEHHSI KOH(IMKTHBIX CUTYallMi, B BHJE CO3AaHUSA
ONaronpuATHBIX YCIOBUM M aTMoc(epbl Ha pabodeM MecTe, YTO CHOCOOCTBYET YIYYIICHHIO
B3aUMOJCICTBUS B TPYJOBOM KOJUIEKTMBE M MUHUMHU3HUPYET HEraTUBHBIA CLEHAapuUil B cilyyae
IPOTUBOPEUU MEXIy Yy4YyaCTHUKaMU KOH(IMKTAa. MeHemkepy HEO0OXOJUMO HCIOIb30BaTh
CIICAYIOIINE PEKOMEHIALMH TI0 COBEPIICHCTBOBAHUIO CUCTEMBI MPOPUIAKTHKH U TPEAYTPEKICHHS
BO3HUKHOBEHUS KOH()IMKTOB B COBPEMEHHON OpraHu3alluu:

1. VYwmeHplmieHHE B3aMMO3aBUCHUMOCTH. [loTeHIMam BO3HUKHOBEHHS KOH(IIMKTA OYECHb
BBICOK, KOIJla JiBa MWIM Oosiee CTPYKTYpHBIX IOJpa3/eieHuss B OpraHu3aluu SBISIOTCA
B3alMO3aBUCUMBIMU U COBMECTHO HCIOJIB3YIOT pecypchl. Takum 00pa3om, KOH(MIUKT MOXKET ObITh
CBEJIeH K MUHUMYMY 3a CYET YMEHBIIEHUS B3aUMO3aBUCUMOCTH MEXy TAKUMHU MOAPa3/IeICHUSIMU.

2. Porauusa nepconana. Porauus COTpYIHMKOB MEXAY B3aUMO3aBUCUMBIMM OTIEIIaMU
MOJKET yJIy4IIUTh BOCHPUATHE U B3auMonoHuMaHue. COTpyIHUKHA MOTYT BUJETh OOIIYIO KapTHHY
U OOMEHMBAThCS MHEHHSMH Jpyr C JpYrom, HpH 3TOM OHH OyAyT CTaHOBUTHCS Oolee
BHUMATEIbHBIMH, YTO CIIOCOOCTBYET YJIYUIIEHUIO B3aMMOIIOHUMAaHUs U OJ1aronpusTHol aTMocdepe
BHYTPH KOJIJIEKTUBA.

3. VYcraHoBieHue neineid KoopauHAIMH. Paznuuus B LesX SABJISETCS 4acTOW IPUUYMHOM
KOH(JIMKTOB B OpraHU3alMsX, a MPEJOTBPATHTh 3TO BO3MOXHO MOCPEICTBOM YCTaHOBJICHUS
B3aMMOCOIIacOBaHHbIX Menei. Llenp Beicuiero mnopsiika siBiseTcss oOOIIeH Lenblo, KoTopas
oOpaimaercss KO BCEM CTOPOHAM M HE MOXET ObITh JIOCTHTHYTa pecypcaMy Kakoil-mubo omHOM
CTOpPOHBI. YTOOBI JOCTHYb LEJIM BBICIIETO0 MOPAAKA, KOH(JIMKTYIOIIME CTOPOHBI JOJKHBI
YMEHBIIUTh CBOM pa3HOIJIACHU U COTPYIHMYATh Jpyr ¢ jApyrom. Hampumep, «kecTkas»
KOHKYPEHLIUS MOXKET 3aCTaBUTh pa3jMyHble OTHENbl paboTaTh BMECTE, UYTOOBI 00ECHEUUTh
BBDKMBAaHME M PpOCT OpraHu3allid, 0OpU OSTOM 00mas yrposa MOXET JeicTBOBaTh Kak
KOHCOJIMUPYIOLIas cuja Juisd JOCTHXKEHHsI 00LIel e opraHu3alyy.

4. TloctpoeHue B3aMMHOIO JoBepus U oOmieHus. YeMm Oombliie 10BEpUs MEXIY YICHaMU
MOJIpa3/ieNieHus, TeM OoJjiee OTKPBHITBIM M 4eCTHBIM OyzeT obmeHue. OTAenbHble JHIa U TPYIIIbI
JOJKHBI CTPEMUTHCS K OTKPBITOMY OOLIEHHIO JPYr C APYroM, 4TOOBI MOXKHO OBLIO YCTPaHUTh
HE/I0pa3yMEeHHUs U MOHATh Mpobaemsl Apyr apyra [3].

BolmeykasanHble  peKOMEHAALMM  HE  SBISAIOTCA  MCUEPHBIBAIOIIMMU M MOTYT
KOPPEKTHPOBATbCA B IMpollecce IesITeIbHOCTH XO3MHCTBYIOIIEro cyobekra. Ilpu peannsanuu
JAHHBIX PEKOMEHJALUN YIYUIIUTCS KaueCTBO MEKJIMYHOCTHBIX OTHOIIEHMHM BHYTPU KOJUIEKTHBA
OpraHu3allM, TOBBICUTHCS YPOBEHb pabOTHI, KaK COTPYIHUKOB KOHKPETHOTO MOApa3eNeHHs, TaK
U PYKOBOJWTENEH BCEX YpPOBHEH, B pe3ysbTaTe 4Yero yBelIMuyaTcsl MokazaTesin 3((EeKTUBHOCTH
opranuzaiuu. [IpoBeaeHne mpeIoKeHHbIX MEPOIIPUATUN TPUHECET Hanboee OIlyTUMBIN 3P ekt
IpyH MX KOMIUJIEKCHOM TPUMEHEHUH U TO3BOJUT KaXKIOMY COTPYJHUKY NpOSBUTH cedsi C
npoeCCHOHATBbHON CTOPOHBI M HE OTBJEKAaThCsl Ha pasperieHue KOHGIUKTOB. CHUXKEHue
TPYJAOBBIX KOH(IMKTOB M CO3/IaHHUE XOPOIIEro IMCUXOJIOTHYECKOro KIMMAaTa B KOJIJIEKTUBE JacT
OpraHu3ali TPHPOCT MPOHU3BOJCTBA, a TaKXKe EXKEroJHYI0 OHKOHOMHIO. TakuM oOpaszom,
JUKBUJALUS KOH(MJIMKTOB M UX TMOCJIENylollee MpeAoTBpallleHue MO3BOJIUT IOBBICUTH
3¢ deKTUBHOCTH pabOTHI Bcel OpraHu3aiiu B 1esnom [3].

CBsi3aHHBIE C TPYJOBOU €ATEIHHOCTHIO KOH(IUKTHI MOTYT OBITh CTOJIb K€ CJIOKHBIMHU, KaK
MIPOM3BOJICTBEHHBIN Mpollecc, Tak M mpolecc obpaszoBarenbHbIi. [loCcKONbKY cyliecTByeT Tak
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MHOTO JTUYHOCTHBIX XapaKTePUCTHK, CTUJICH JIUJIEPCTBA, TOJDKHOCTHBIX O0S3aHHOCTEH U ciocoO0B
B3aUMOJICHCTBUS JIIOJIEH APYr C JPyroM, KOH(MDIUKTBI Bcerga OyayT akTyaJlbHOW TEMOHM MJis
WCCIICIOBAHMS, HAaXOXACHUS Bce Oonee HOBBIX M I(P(EKTHBHBIX HHCTPYMEHTOB, METOJOB HX
MPeIOTBPALCHUS B OyAyIIEM.
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YK 378.147
AJITOPUTMU3ALINA B TPOIECCE OBYYEHUSA
B TEXHUYECKOM YHUBEPCUTETE

P.I'. Konaparenko, FO.M. I'pebenuon
benopycckuil rocy1apCTBEHHBIN YHUBEPCUTET MUILEBBIX U XMMUYECKUX TEXHOJIOTUH,
r. Moruznes, Peciybnuka benapycn

Co Bce Bo3pacrarorieii nHbopmaTu3anuei o0pa3oBaTelibHONW c(epbl, BHEIPECHHUEM HOBBIX
METOJIMK TIPEIOJIaBaHUs, B OCHOBHOM HWCIIOJIB3YIOIIUX KOMIBIOTEPHBIE WH(OPMAIMOHHBIC
TEXHOJIOTUH, COKpAIICHHEM BPEMEHHU, MPEAYCMOTPEHHOTO THUIIOBBHIMH YUEOHBIMU MPOTPAMMAaMU,
OTBEJICHHOTO Ha W3Yy4YeHWE TOW WJIM WHOW JUCIMIUIMHBI BO3HUKAET MpoOJjeMa MepEeHACHIIICHUS
JEKIMOHHOTO Kypca JOTOTHUTENbHBIM MaTepUaIoM, KOTOPBIA MOXKET U JTOJKEH OBITh JOHECEH 0
CTY/ICHTA.

VYuuteiBass JaHHBIE OOCTOSATENHCTBA, MPEMOAABATENSIM HE OCTA€TCSd HUYET0 WHOTO Kak
HCKaTh W pa3padaThiBaTh HOBBIE METOJBI M TEXHOJIOTHU OOYUEHHUsI, KOTOPbIE TTO3BOJIMIM OBl OoJiee
3¢ (HEeKTHUBHO HCIONIB30BaTh OTBEICHHOE HA M3y4YeHHE AUCIUILTMHBI ayAUTOpHOE BpeMs. OHUM H3
TaKUX METOJIOB SIBJISIETCS METO/I aJITOPUTMHU3AIMH TIpoliecca 00ydeHUsI.

Kak wu3BecTHO, aiaroputM — H3TO CHUCTEMa TOYHBIX OOIIEHNOHSTHBIX MPEANHUCAHUNA O
MOATAITHOM BBITIOJTHEHUH B HEKOTOPOU MOCIEA0BATEIbHOCTH AJIEMEHTAPHBIX OMEpalnil U IEUCTBUN
JUISL PELIEHUS ONPEEIIEHHOrO BUIa 3a/1au.

HezaBucumo ot wn3yyaemoil Tembl OOydYarOIIMi JUArHOCTHMYECKUH alrOpUTM JOJKEH
001a/1aTh CIEeAYIOMMMU BaKHEUIIIUMU CBOMCTBAMU:

— ONPEIEIECHHOCTh — MPOCTOTA U OJJHO3HAYHOCTD IMOATAIMHBIX ONEPALIHil;

— JMCKPETHOCTh — PACWICHEHUE MBICIUTEIBHBIX WJIM IMPOU3BOACTBEHHBIX ONEpalui Ha
MPOCTEUIIINE DIIEMEHTBI, PACIIOI0KEHHBIE B ONPEIEIEHHON MOCIEI0BATEIbHOCTH;

— MAacCCOBOCTb — IPUT'OJTHOCTD IS PELLIEHHS BCEX 3a/1a4 JJaHHOI'O THUIIA;

— PE3yJNIbTaTUBHOCTH — 00s513aTEIHLHOE TOCTHKEHUE TTPABUIILHOTO pe3yiibTara pemenus [1].

Pabora cTymeHTOB ¢ aiaropuTMoM, B TOM 4YHCIE W CaMOCTOSITENbHAs, MPHUBOIUT K
(hOpPMHUPOBAHHIO Y HUX HABBIKOB, TO3BOJISIONINX PEIIaTh THUIOBBIE 3aJa4M, BOCIPOU3BOJIUTH U
YaCTUYHO PEKOHCTPYHUPOBAThH T€ TEOPETUUYECKHUE 3HAHUS, KOTOPbIE OHU MOJIYyYHIIA paHee. AITOpUTM
MoApa3yMeBaeT aHaIM3 3aa4dd, (OPMUPOBAHWE OCO3HAHHUS TOTO, YTO CYIIECTBYIOT pa3IUYHBIC
BO3MOXKHBIE TIYTH PEIICHHs], YIUT BEIOUpaATh HauOOJee MPaBUIbHBIN U3 HUX.
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[IpuMeHeHHE TAaHHOTO METOJa MO3BOJSET COKOHOMHTH BpeMs Ha OOYYEHUH CTYIEHTOB
pELICHNI0 CTaHAapPTHBIX, THIOBBIX 3a7lad JUCUUIUIMHBI U H30ekaTh QopMalu3aluud MaTepuana,
KOTOpast IPUBOJIUT K TOMY, YTO CTYJIEHT yTPauMBaeT MOTHBAIHMIO K U3yYCHHUIO AUCIUIUINHBI, BUIS
B HEW JWImb Ha0Op aOCTPaKTHBIX TOHATHH M CHMBOJIOB, OOOCOOJICHHBIX OT €ro Oymayieu
npodeCcCHOHATBHON JAeATeNbHOCTH. Benp o0mien3BecTHo, YTO OJHOM M3 3ahay Npu OOyYeHUHU B
YHUBEPCUTETaX TEXHUYECKOro NpoQuiis, B HAeane, SBISIETCI HE TOJIbKO, J1a U HE CTOJIbKO
(dbopMHpOBaHKE HABBIKOB y CTYIEHTOB II0 PELICHUIO HAOOpa CTaHIAPTHBIX, TUIOBBIX 3a/1a4, HO H
pa3BUTHE YMEHHUIl M HABBIKOB MO NPUMEHEHHWIO IMOJIYYEHHBIX 3HAHWI, YMEHUN U HABBIKOB MpU
peLICHNH KOHKPETHBIX MPUKIIAJAHBIX, IPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4, a TAK)Ke 110 TPAMOTHOMY
COCTaBJICHHIO, HallpUMeEp, MAaTeMaTUYeCKUX MOJEJeil MpOoLEecCOB U SBJICHUH, C KOTOPHIMH €My
MPUIETCS CTOIKHYTHCS B €ro Oyayiieit npodeccum.

Ha xadenpe Bbiciield MaTeMaTHKU OJHMM W3 TMPUMEPOB HCIIOJIB30BAHUA METOJIa
ATOPUTMU3ALMK  MOXET  CIY)KUTh  PYKOBOJICTBO IO  PEHICHUIO  OCHOBHBIX  THIIOB
muddepeHInaTbHBIX YpaBHEHHM, BKIIOUYaloliee B ce0sl arOpUTMbl PEIICHUs THUIOBBIX 33Ja4 U UX
KpaTKHil aHalu3, B KOTOPOM PAaCCMOTPEHBI MPUMEPhl PELICHHUs THIIOBBIX 3a/a4 U IM0J00paHbl, ¢
yueroM nuddepeHIanny, 3a4a4d Kak A ayAUTOPHBIX HPAKTHUUECKUX 3aHATHH, Tak U IS
CaMOCTOSITENIFHOTO penieHus. Kpome MaTemMaTuku, KOoTopasi cama 1o cede mopa3zyMeBaeT YeTKYIO
CTPYKTYpPy HW3JIOKEHHUS MaTepuana, ajJrOpUTMbl MOTYT OBITh pa3paOOTaHbl M ISl JIPYTHX
mucuuminH. Hanpumep, H. lyakunoit u I'. I'ypbeBbiM [2] pa3paboTaH anroputM Ajisl pelieHus
3amad no pazaeny «CTpPYKTYpHBIN aHalu3 IJIOCKMX MEXaHM3MOB» B yueOHOM Kkypce «Teopus
MEXaHU3MOB U MAIIuH.
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IPU ITIPOBEJIEHUU 3AHATHU B BBICHIEN IIKOJIE
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Bbenopycckuii rocyaapcTBEHHBIH YHUBEPCUTET MUILEBBIX U XUMUYECKUX TEXHOJIOTHIA,
r. Morunes, Pecny6nuka benapych

Ha coBpemennom stane oOpasoBanue B PecmyOnmke bemapyce cranoBuTcsi Bce Oolnee
MOIIIHOM ABMXKYIIEH CHUIIOM 9KOHOMHYECKOTO POCTa, MPEBpAaIaeTCs B OJIHY U3 CAMbBIX OOIIMPHBIX U
BRXHBIX C)ep YETOBCUSCKOH JIeATEITHPHOCTH, KOTOpas TepeIuieTeHa CO BCEMHU JIPYTUMH 00JIACTIMU
oOmiecTBeHHOM *ku3HU. OJHA U3 33/71a4 COBPEMEHHOTO 00pa3oBaHUsl 3aKI0YaeTcs B TOM, YTOOBI
Hay4uTh OYAYyLIEro CHelualicTa aJalnTHpPOBAThCA B YCIOBUAX OBICTPOM CMEHBI HMH(OpMAalNH,
TEXHUKH,  MEHSIOIIUXCS  YCIOBUH  MPOW3BOJACTBA,  CHCTEMAaTHYECKOro  OOHOBJICHHUS
poeCCHOHANBHBIX 3HAHWH. {711 TOro HEOOXOAWMO BBOJIWUTH B OOy4YeHHE WHHOBAIIMOHHBIC
TEXHOJIOTHUH.

I/IHHOBaI_[I/II/I B O6pa3OBaHI/II/I — OTO AKTyaJIbHO 3HAYMMBIC U CUCTEMHO CaMOOPIraHU3yIOMIUCCA
HOBOBBEJICHUS, BO3HUKAIOIIME HAa OCHOBE pa3HOOOpa3Wsi HMHHUIIMATAB U HOBIIECTB, KOTOPHIE
CTaHOBATCA NEPCIICKTUBHBIMU IJI 3BOJHOIUA O6p330BaHI/I$[, IMMO3UTHUBHO BJIMAIOT HAa pa3BUTHUC BCEX
dbopM u MetomoB o0OydeHus. [loHATHE ‘WHHOBALIMOHHAS [EATENBHOCTh TMPUMEHHUTEIBHO K
Pa3BUTHIO COBPEMEHHOTO O0Opa30oBaHUs MOXKET OBITh PAcCMOTPEHa Kak IlelIeHAIpaBIeHHOE
npeoOpa3oBaHue  coAepkaHus OOyueHHUs U OPTraHU3AIMOHHO-TEXHOJOTHYECKHMX  OCHOB
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00pa3oBaTEeNBHOIO MpoIecca, HAMPaBICHHOE Ha IOBBIIICHWE KauecTBAa 00pa30BaTENbHBIX YCIYT,
KOHKYPEHTOCIIOCOOHOCTH 00pa30BaTeNbHBIX YUpPEXKICHUH M UX BBIIIYCKHUKOB, OOecreueHue
BCECTOPOHHETO JTMYHOCTHOTO U MPO(GECCHOHATBFHOTO Pa3BUTHA 00ydaeMbIX. IHHOBAIMK B CUCTEME
OTEYECTBEHHOTO OOpa30BaHMs HMEIOT 3aKOHOMEpHBIM XapakTep, UX cojaep)kaHue, (QopMbl U
CTIOCOOBI OCYIIECTBIICHUS 3aBUCST KaK OT INI0O0ANBHBIX MPOOJIEM Pa3BUTHS YEIOBEUYECTBA, TAK U OT
COLIMAJIbHO-9KOHOMUYECKHUX, MTPABOBBIX, JYXOBHBIX U MOJUTHUYECKUX MPOILIECCOB peopMUpOBaHUs
6enmopycckoro obmecTna [3].

['maBHOI u3 hopm 0OyueHus!, CBSI3aHHOW C MOJyYEHUEM HOBBIX 3HAHUU, SIBIISIOTCS JIEKIUH.
[TosTOMy X HY)XHO JienaTh 0oJiee HACBHIIIIEHHBIMHU, HATTISHBIMHU U JOCTYITHBIMH B U3JI0KCHHH.

[Icuxonoruueckasi COCTaBIISIIONIAS YCIEIIHOTO O0Y4YEeHHs 3aBUCUT OT Croco0a BOCHPUSTHUS
uHboOpMalMK, a TakXe OT CTENeHH MOTHBAIMKW OOyYeHHUs CTYICHTOB. AHaNU3 U Y4YeT
MICUXOJOTHYECKONH COCTABISAIONIEH YCHEIHOrO OOy4eHHs HEeOOXOAMMO HCIIOJIb30BaTh IMpU
pa3paboTKe MyTbTUMEIUWHBIX JCKITUH.

Bropoe mecTo B 1ienoyke rncuxoiaoruaeckoi (opMbl yCEmHOro o0ydeHrs 3aHUMaeT prueM
uHpopmanuu. [Ipuem moboii nHGOPMAIK OCYIIECTBISIETCS C IOMOIIBIO BCEX YYBCTB UYEIOBEKA.
Pa3znuyaroT Tpu OCHOBHBIE CEHCOPHBIE CEPHI: BU3YAIbHYIO, ayJHATbHYI0 M KHHECTETUYECKYIO.

Kadenpa s5KOHOMHKH W OpraHM3alMU MPOM3BOJICTBA BBHITYCKAET MHKEHEPOB-IKOHOMHUCTOB
mo crnenuanbHocTd 1-27 01 01-20 «OkoHOMHKA W OpraHu3alus IPOU3BOACTBA (IHIIEBAs
IIPOMBIIIJIEHHOCTB)», MPOEKT-MEHEeMKepoB Mo crneuuanbHocty  1-27 01 03 «YmpaBienue
WHHOBAIIMOHHBIMHU TMPOEKTAMH MPOMBILIUICHHBIX MPEANPHUATHI», a Tak ke padoTaeT cO BCEMHU
CTYJEHTAaMHU HEAIKOHOMUYECKUX CHEIHaIbHOCTEH B benopycckoM rocyjapcTBEHHOM YHUBEPCUTETE
MUIIEBBIX M XUMHUYECKUX TexHomoruid. Ha kadenpe mnpeaycMoTpeHO uTEHUE JEKIHMH 10
60 y4eOHbIM qucruiuiiHaM. YacTo ycBOEHHE ATUX AMCLMILIMH 3aTPYIHUTENBHO JJISl CTY/IEHTOB,
0COOEHHO HEIKOHOMHUYECKOro mpoduis. BHeapeHue Ha 3aHATHUSIX HOBIIECTB, MYJIbTUMETUHHBIX
CpEICTB 00yuYeHUs, I03BOJISET AKTUBU3UPOBATDH MIPOLIECC YCBOCHUS 3HAHUI.

Jlexuus sBAsieTCS OJHUM M3 OCHOBHBIX KOMIIOHEHTOB y4yeOHOro mporiecca. KomnyectBo
9acoB, OTBEACHHBIX HA JICKIIUM YMEHBIIACTCS, YTO CTABHUT 3a/ady MOBBIMICHHUS 3(PPEeKTHBHOCTH
JIEKIMOHHOTO Yaca.

Ha TpaauimoHHBIX NpPaKTUYECKMX M JIEKIUOHHBIX 3aHATUSX MEpea CTyACHTaMU
CTAaBHUTCS 3a/la4ya U MPEIoIaraeTcs, YTo KaxIblil CTYJIEHT MOJHOCTHIO BIaJeeT MaTepUaioM U
rOTOB OTBETUTh. YacTO HEKOTOpPBIE CTYAEHTHl MOTYT 3HAaTh BECh MaTepuail U Oerio B HEM
OPUEHTUPOBATHCS, A OCTAJbHBIE XOPOIIO MOHUMAIOT TOJIBKO 4acTh MaTepuana, BCIEICTBUE
CBOEH HErpaMOTHOCTH WJIM CJIOXKHOCTH OOBSCHEHUH B METOAUYECKOM IOCOOMH U T. I.
CrnenoBarenbHO, 4acTb MaTepuana HE ycBauBaeTCsi CTyAeHTaMH. CTyAeHThl HEIOCTAaTOYHO
BOBJIEUEHBI B yueOHBIN npouecc. Takum o6pa3om, TpaAULIMOHHbIE (POPMBI IPOBEICHUS 3aHATHI
YCTYNaT UHTEPAKTUBHOMY O0YUYEHHUIO.

s CTyA€HTOB, CTPEMSLIUXCSA U3YUYUTh JUCUUIUIMHY B MOJHOM OOBbEME, HHTEPECHBIMU
METO/1aMH MHTEPAKTUBHOI'O OOyUEHHUS SBISIOTCS:

1) xelic-meTon,

2) MeTOJ IPOEKTOB,

3) MO3roBoil WITYpM,

4) meton Cokpara,

5) meTton paboThl B ManbIX Ipynnax (3-5 unu 5-7 cTyAeHTOB),

6) Npe3eHTaluu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEAUNHBIX CPEACTB,

7) MHTEpaKTUBHBIC JEKIUH [2].

[To cpaBHeHHIO C TPOBEAECHHEM OOBIUHBIX 3aHATHUH HHTEPAKTUBHBIE 3aHATUS HUMEIOT
0oJiee HOBBIN, HHTEPECHBIN MOJAX0/, OJHAKO B CHUJIY pPa3JIMuMil XapaKTepoB CTYAEHTOB HE BCeE
OHM OyIyT HMMEThb HEOOXOJUMBIM pe3ynbrar. JlomycTHM, CTYIEHT C HHU3KUMHU HaBBIKAMHU
OpaTOpPCKOTO MAacTePCTBA, 3aCTEHUYMBOCTHIO, MMES CBOIO TOUKY 3pPEHHs, HE BCEr/a CMOXET
BBICKA3aTh €€ Ha BClO rpynny. OJHAaKO HCIOJIb30BaHUE METOJIa paboThl B MajbIX rpynmnax (ot
5-7 4enoBek), MO3BOJUT CTYAECHTY PAaCKPBITbCSA M BBICKA3aTh CBOIO TOUKY 3pEHHUs, KOTOpas B
MOCJIEIYIOLIEM MOXKET ObITh 03BYUYEHA JIMAEPOM I'PYIIIbI HIIM K€ CAMUM CTYJEHTOM.
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Bce »tm MeToabpl B TOM WJIM HMHOW Mepe IPHUCYTCTBYIOT B MeTole «l'pynmoBas
IUCKYyCCUSA», KOTOpPbIM, Ha MOH B3IUIAJ, U ABJISETCS OCHOBHBIM M caMbIM 3()()EKTUBHBIM
METO/IOM IPU MPOBEACHUU UHTEPAKTUBHBIX 3aHIATHH.

I'pynnoBasi auckyccus — METOJ I'PYNIIOBOIO OOCYXIEHMsI, TO3BOJISIIOIIUI BBIIBUTh BECh
CIIEKTp MHEHHUIl WIEHOB IPYIIIbI, BO3MOXHBIE IMyTH AOCTHKCHHS LENIM M HATHU oO0IIee rpymnmoBoe
pewieHre npoOsieMbl. B rpynnoBoi AMCKycCHM KaKIbld WIEH IPYyNIbl HOJY4aeT BO3MOXKHOCTb
MPOSICHUTH CBOIO COOCTBEHHYIO IO3UIMIO, OOHAPYXHUTh MHOrooOpasue IOJXO0/0B, 00ECIeUUTh
BCECTOpPOHHEE BUAEHUE npeamMeTra. Kpome Toro, rpynmnoBas TUCKycCUsl aKTUBU3UPYET TBOPUECKUE
BO3MOKHOCTH Y€JIOBEKa, €ro MHTEPEC K MpeaMeTy 00CYKACHUs, SABISETCS MPEKPACHBIM CPEJICTBOM
CIUIOYEHMsI M pa3BUTHs TIPYMIbI, 00ECHEUMBAET NPUHATHE TIPYINION Hambosee ONTUMAIIbHBIX
pemenwuit [1].

Taxkum 00pa3oMm, Mbl BUIUM, YTO IPUMEHEHHE 3TOI0 METOJa B BOXKATCKOM MPAKTUKE UMEET
7Ba OY€Hb BaXHBIX cieAcTBHi. C OZHON CTOPOHBI, MBI IepenaeM pedsitaM CHoco0 HAXOXKACHUS
3¢ dexTuBHbIX pemieHnid. OH IPUMEHUM B CaMbIX Pa3HbIX CUTYALMSAX UX JIarepHOU U MOCIeAYIOIeH
xu3HH. C Opyroil CTOPOHBI, TPYIOBAs TUCKYCCUs co31aeT 3((HeKTUBHEHITYI0 00pa30BaTEIbHYIO
cpeny, B KOTOpoil (opMUpYIOTCS pa3HOOOpa3Hble KOMMYHHMKATHBHbIE KOMIIETCHLIMHU, pediiekcus,
pa3BUBAeTCA KPEaTHBHOCTh M MHOXKECTBO APYTMX BAKHBIX YEJIOBEYECKHX crocoOHocTerd. Ha
IPAKTUYECKUX 3aHATUAX TPYNIOBbIE JUCKYCCMM HE3aMEHMMbl B IIEHHOCTHBIX CIIOpax U
obcyxneHusx. OHU MO3BOJISIOT BBISIBIISITE M CPABHUBATH PA3IMYHbBIC MO3HIINU, BECTH [IEHHOCTHBIN
JMAJIOT, MPUXOJUTh K COIVIACHIO WJIM OINpPENeNATh MPUHLUIBI COCYLIECTBOBAHMS MO3ULUM, ydaT
JenaTh BBIOOPHI B IEHHOCTHBIX CUTYalHax U T.1. [ pynmoBast TMCKyccus TO3BOJISIET pacCCMaTPUBATh
U NIPUMEPSTH Pa3IMyuHble TOUKU 3PEHUS HA T€ WIM MHbIE PealbHble COOBITHS, P HEOOXOAUMOCTH
— HAXOJUTh OOLIMI MpHUEMIIEMBII BapUaHT IPYHIIOBOro moBeneHus. Cpenu pa3inyHbIX acIeKTOB
OpraHu3aly JMCKYCCUM HEOOXOIUMO BBLACIUTH  JBa HaubOosiee BaxHbIX. llepBoe — 3TO
coOmoeHre caMoro opMaTa JUCKYCCHH, pealn3anus BceX HeOOXOIMMBIX ee 3TaroB. Bropoe —
3TO MPaBUJIbHBIN BEIOOpP OpraHU3alMOHHOM CXeMbl JUCKYCCUH B COOTBETCTBUU C 3a/lauyei, a Takxke
YPOBHEM Pa3BUTHS CTYACHTOB.

Takum oOpa3oM, UCIOJIB30BaHNE HHTEPAKTHUBHBIX TEXHOJIOTUN B 00pa30BaHUU SABIISIETCS
oHUM H3 3 (PEKTUBHBIX METOJIOB PACIIMPEHHS U TII00ann3anuu 00pa3oBaTeIbHOTO MpoIecca.

Crnucok nurepaTypsl
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JNJAKTHYECKAS UT'PA
KAK METO U3YYEHUA BYXT'AJITEPCKOI'O YYETA
B CUCTEME ABTOMATHU3UPOBAHHON OBPABOTKHA HH®OPMAIIAN

0.0. JIromruk
Bbenopycckuit rocy1apcTBEeHHBI YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Pecny6nuka benapych

B Hacrosimiee Bpemsi COBpEMEHHOE HSKOHOMHYECKOE OOpa30BaHUE CTaBUT 3ajady
OpraHU3alMH TAKOTO O0YYEHUS CTYJCHTOB, IPU KOTOPOM 00ECIIEUYMBAETCSl €CTECTBEHHBIN MEPEX0.
OT y4eOHOH AeATeNbHOCTU K NPOo(ecCHOHaNbHOM. A pocT MOTOKa HHPOpMALUU OOYXKAAeT UCKATh
6onee 3¢ (eKTUBHBIC TPUEMBI, CITIOCOOBI U CPEICTBA O0YUEHHUs, KOTOPHIE MO3BOJIMIN OBl HE TOJIBKO
JlaBaTh CTyI€HTaM 0oJibllle HHPOPMALIMHU, HO U IPEHNOJHOCUTH €€ OoJiee SIPKO U JOCTYITHO.

JluakTu4ueckue Urpel — 3TO BUJ YUYEOHBIX 3aHSATUN, OPraHU3yEeMbIX B BHJIE YUEOHBIX WIP,
peanu3yolMX psAl MPUHLUIIOB HIPOBOrO, AKTMUBHOTO OOYYEHMsI U OTIMYAIOLIMXCS HAJINYMEM
paBujl, (PUKCHPOBAHHOW CTPYKTYPHI UTPOBOM AEATENBHOCTH W CHUCTEMBI OLICHUBAHHS, OJWH U3
METOJIOB aKTUBHOTO 00y4enus [1].

OTnuuuTENbHON 0COOEHHOCTHIO AUIAKTUYECKUX UTD SIBJISIETCSA HAJIMYKUE UTPOBOM CUTYALIUH,
KOTOpas. MCIIOJIb3YeTCs B KayecTBE OCHOBBI MeToja. JleATeNbHOCTh YYaCTHHUKOB B HUIpe
dbopmanu3oBaHa, TO €CTh UMEIOTCS NMpPaBUIia, MPEAYCMOTPEH MOPAIOK JACHCTBUN WM PETJIaMEHT.
Tak npumepamMu HU3BECTHBIX AMJAKTUUECKUX UIP SIBIIAIOTCS: aHAJIU3 KOHKPETHBIX CHUTYalUH,
UTPOBOE MTPOEKTUPOBAHUE, Pa300p /1€710BOM MOUYTHI PYKOBOAUTENS U IpYTHE.

Hucuumnuba «byxrantepckuif yyeT B CHUCTEME aBTOMATH3UPOBAaHHON 00paboTKH
nHGOPMAIMN» YUTACTCS Ui CTYIEHTOB SKOHOMUYECKOro (hakynpreTa 4,5 Kypca CenualbHOCTH
1-25 01 08 byxrantepckuil y4eT, aHanu3 U ayaut (mo HampasieHusiMm). [lo yuyeOHOMyY mnaHy Juist
CTY/ICHTOB JTHEBHOM (OpMBI TOJMy4eHHS OOpa3oBaHUs MPEIYyCMOTPEHO 64 daca ayAuTOPHBIX
3aHsATUH (32 yaca JICKIMOHHBIX 3aHATHH, 32 dYaca Ja0OpaTOpHBIX 3aHATHH) W 176 dYacoB
CaMOCTOSITENIbHOM paboThl. [ CcTyAEHTOB 3a04HOI (POpPMBI OJTyYEHUSI 00pa30BaHUS BbLAEIAETCS
12 yacoB ayIUTOPHBIX 3aHATHI (4 Yaca JIEKIIMOHHBIX 3aHATUHN, 14 4acoB 1a00paTOPHBIX 3aHITHIA) U
248 gacoB caMOCTOSITEILHOM pabOTHI.

[ensimMu mpuMEHEHMS TUAAKTUYECKON UTPBI TPU U3YyYEHUH TaHHOW JUCLIUILINHBI SBIISETCS:

— IIOHMMaHue OyXTaJITepCKOro Y4eTa B YCIIOBUSAX aBTOMaTH3alUU;

— BBIpa0OTKa MPAKTUYECKMX HABBIKOB OCYILIECTBJICHHS YUYETHBIX NPOLEAYpP B CHUCTEME
aBTOMaTU3MPOBAHHOW 00pabOTKM MH(pOPMALINY;

— BbIPa0OTKA MPAKTUYECKUX HABBIKOB BBISIBICHUS M MMOMCKAa HEOOXOAMMOM MH(pOpMaluu U
UTHOPUPOBAHUS HEHY)KHBIX JTaHHBIX;

— BbIpa0OTKa MPAaKTUYECKUX HABBIKOB aHain3a Oyxraiarepckoil MH(opManuu B CUCTEME
aBTOMATHU3UPOBAaHHOW 00pabOTKK MHGOpPMaLINK;

— cucTeMaTHh3anus U 00001eHHe TOTYYEHHBIX MPO(eCCHOHANBHBIX 3HAHUM.

[TponmttocTpupyeM MpPakTUUYECKUM NPUMEp AUJAKTHYECKOM UIpbl «ABTOMaTH3aLUs
OyXrajaTepckoro y4yera» NpUMEHsSIEeMOH B IpOIecce N3YUeHUs TUCHUIUINHBI «byxranrepckuil yueT B
cCHCTEeME aBTOMATU3UPOBAaHHON 00pabOTKN HHPOPMAITUI.

B cootBercTBUM C mpencTaBieHUEM 00 0OIIEl CTPYKType METOAOB aKTUBHOTO OOydYeHHs,
KIIIOYEBBIM DJIEMEHTOM SIBJISIETCS MMUTAIIMOHHAs MOJeNlb 00BbEeKTa, IOCKOJIbKY HMEHHO OHa
MO3BOJISIET pEeaju30BaTh LIEMOYKY pelleHuid. B kadecTBe TakoW MoJAeId MO AUCHUILIAHE
«byxrantepckuif ydyer B cHcTEMe aBTOMAaTH3MPOBAHHOM 0O0pabOTKM HH(pOpPMAIMKU» BHICTYNAET
opranmzaiusi OAO «[lumeBuk» U B COYETaHUHM CO CPEelOM HMMHUTALMOHHAs MOJENIb (opMUpPYET
poOJIeMHOE CO/Iep>KaHUE UTPBI.

CucreMy BO3JEHCTBUS YYaCTHMKOB Ha HWMHUTAllMOHHYIO MOJEIb B IIpoliecce HX
B3alMOJIEHCTBHUS MOXKHO PaccMaTpUBaTh KaKk MOJIEb YIIPABIICHUS.
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B ocHOBe IUAAKTUYECKOM WIPbI JICKUT pEIIeHHE CTYJICHTaMH MpOOJIEMHON 3ajayu:
Nepexo] OpraHU3ally C )KypHaJIbHO-OpAEpHON (POpMBI yueTa Ha aBTOMaTU3UPOBAHHYIO U BEJICHUE
yueTa 3a oTueTHbIN nepuoa. [IpobnemHble 3a1a4un, B OTIIMYME OT TPAJUIMOHHBIX y4eOHBIX 3a/1ad,
IIOCTPOEHBI HA PEAIbHOM MaTepualle, CHTyallud MOTYyT HE MMETh OJHO3HAYHOI'O PEIEHUs, U MOTYT
coZiepKaTh N30BITOYHYIO HHPOPMALIUIO MK €€ HeIOCTAaTOK, TO €CTh HOCAT MPOOIEMHBIN XapakTep.

B xoze BBINOIHEHHA 3alaHus CTYINEHTBI CHaydaja JOJDKHBI IIPOBECTH MOATOTOBUTEIIBHYIO
paboTy: BHECTH PEKBH3HUTHI OPTaHU3AIMH; ONPEIEIUTh MapaMeTphbl YIETHOW NOJIUTUKU; HACTPOHUTH
U 3alO0JHUTh CIPABOYHHUKM IO BCEM OOBEKTaM OyXraarepckoro ydera (OCHOBHBIE CPE/ICTBA,
HeMaTepHaIbHbIE aKTHBBI, KOHTPAreHThl, HOMEHKJIATypa, MOApA3JeNeHHs, COTPYIHHKH, OaHKH,
0aHKOBCKHUE CUeTa U JIpyr'ue); BHECTH HadaJbHbIE CAJIbJO0 [I0 BCEM CUETaM OyXTraJITepCKOro yderTa.

Jlanee cTyneHTBl OCYIIECTBIISIIOT BEJACHUE OYXTaJITEpCKOTO y4eTa 33 OTUETHBIN MEepHOJ 110
BCeM oOBeKkTaM M yuacTkam yueta. Ilogbop cuTyanmii [uis HCIOJIB30BaHUS B 3TOM METOJE
OTJIMYAETCS OT TPAJAULMOHHOTO, TAK KaK OHU OTBEYAIOT CIEAYIOIUM TPEOOBAHHSIM:

— B OCHOBE JIEKUT KOHKpETHas peajbHas MNpodeccuoHanbHas cuTyanus (Hampumep,
npuoOpeTeHne M CIucaHue 00OPYAOBaHMS M JAPYTrUX OOBEKTOB OCHOBHBIX CPEACTB, MOCTYILJICHHUE
CBIPBSI U MaTEPUAJIOB U UX OTIIYCK B IIPOU3BOJCTBO, BBIIIYCK T'OTOBOM NPOMYKLUHU U €€ peann3aus
MOKYIaTeJsIM, IPUEM COTPYIHUKOB M HAUMCIIEHUE UM 3apa0OTHOM TUIATHI M IPYTHUE);

— ONMCaHME CHUTYallUH COJECPKHUT HHPOPMALUIO HE TOJIHOCTHIO COOTBETCTBYIOILYIO
IIOCTABJIEHHOM 3a/iaye, 4acTb €€ SBJISeTCs] U30BITOYHON, a IPYyrol MOXKET HE XBaTaTh U TpedyeTcs
BOCIIOJIb30BaThCsl  JIEHCTBYIOIIMMU HOPMATUBHBIMU IPAaBOBBIMH JIOKYMEHTaMH (Hampumep,
OTIpENICICHUE CPOKOB IIOJIE3HOTO HCIOJIB30BaHUS OOBEKTOB OCHOBHBIX CpPEACTB, pPa3Mephl
CTaHJAPTHBIX HAJIOTOBBIX BBIYETOB, CTABKM HAJIOTOB M OTUUCIIEHUH U Ipyrue). BelsiBienue u nouck
HE/IOCTAIOIINX JaHHBIX, UTHOPUPOBAHKE JIMITHUX BXOAUT B MPOLIECC BEIPAOOTKU PELICHUS;

— CUTyalusl UIMEET HECKOJIBKO BapUAaHTOB PELIEHUS, OTIIMYAIOIIUXCS CTEIIEHBIO TOCTHKEHUS
MOCTABJICHHOW IIEJM WM OTIENBHBIX €€ DJIEMEHTOB (Hampumep, BBIOOp croco0a HAYHCICHUS
aMOpPTH3allud OCHOBHBIX CPEICTB M HEMAaTEPHAIBHBIX AKTUBOB, BapHaHTA OLIEHKH CBhIpbi U
MaTepUasoB, IMOpsJIKa CIHCAHUS CTOMMOCTH XO3SWCTBEHHBIX HPHUHAJIEKHOCTEH BIUAIOT Ha
(buHaHCOBBIE TOKA3ATENN AEATEIILHOCTH OPraHU3aluHN);

— BCE YaCTHBIE CUTYALIUU 10 OTAEIbHBIM 00BEKTaM yueTa 00pa3yloT LIEJIOCTHYIO KapTUHY 10
OTPAKEHHUIO B OYXTaJITEPCKOM Y4YeTe BCEX XO3SIMCTBEHHBIX ONepaluii OpraHu3alMd U B UTOre
CTYyJIGHTaMHU COCTaBJsieTCs Oyxranrepckas (puHaHCOBAs) OTYETHOCTH 32 MEPUOI.

[Tpu cocTaBieHUM TUAAKTUYECKOH MIPbl B MPAKTHKE HET OOILENPUHATOrO MOAXO0Ja K ee
ctpyktype. IloaToMy mnpu pa3paboTke UIpbl NPUMEHSJICS CBOW HMIMPUYECKUI ONBIT U
npodeccruoHaIbHbIe 0OCOOCHHOCTH aBTOMAaTH3UPOBAHHOTO OYXTaJITepPCKOro yJera.

Wmerouiics onbIT pa3pabOTKU AUIAKTUYECKON UTPBI MOATBEPKAAET JOCTATOUHO BBICOKYIO
3¢ GeKTUBHOCTL 3TOM (popmbl 00ydeHus. JlugakTUueckas uUrpa I03BOJISET OpPraHU30BaTh
MIOCTETIEHHBIM TepexoA OT TPAAULMOHHOTO OO0y4eHHMs] K KOHTEKCTHOMY [2], KoTopoe
OPHEHTUPOBAHO Ha MPOPECCHOHATBHYIO MOJTOTOBKY CTYJIEHTOB U pealu3yeTcss IOCPEICTBOM
CUCTEMHOTI'0 HCII0JIb30BaHUSI TPO(GECCHOHATBHOTO KOHTEKCTA, IOCTENIEHHOTO HACBIILEHHS Y4e0HOTrO
npoliecca IeMEeHTaMu MPOo(heCCHOHANBHON 1eTETbHOCTH.

TakuM oOpa3oM, MOXKHO cJienaTh BBIBOJ, 4YTO MCIIOJIb30BAaHUE UIAKTHYECKONW HIPHI
«ABTOMaTH3aIUs OyXTraJTepCcKOro ydera» MpH M3Yy4eHUH AUCHUILUIMHBI «byxraiarepckuil yder B
CHUCTEME aBTOMAaTH3WPOBAHHON 00pabOTKM uHGPOpMaLMU» TMPEACTABISIET COOONH HHTETpaIfio
TPaIUIIMOHHBIX M COBPEMEHHBIX TEXHOJOTHM y4eOHOro mpoliecca, MO3BOJISET clenaTh ero doiee
3¢ (HeKTUBHBIM, a TAK)KE 3aKJIaJIbIBAET OCHOBY IOMCKA U IPUHATHSA YIIPABICHUECKUX PELICHHH.

Cnucok imrepaTypbl
1 Jlunaktudeckue urpel [DnekTpoH. pecypc] — Pexxum poctynma: https:/ru.wikipedia.
org/wiki/Jlnnaktudyeckue urpsl — Jlata gocrymna : 28.09.2022.
2 KontekctHoe oOyueHne [DnekTpoH. pecypc] — Pexum nocryma: https:/ru.wikipe
dia.org/wiki/KontekctHoe obydenue — Jlata moctyma : 28.09.2022.
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VK 378.147
IKCIIEPUMEHT 110 OPTAHU3ALIUN
®OPMUPYIONIETO OIIEHUBAHMSA YYEFHOU PABOTHI CTYJIEHTA
NP CUCTEMHO-AEATEJIbHOCTHOM INIOAXOJAE K OBYYEHHIO

C.JI. Macanckuii
Bbenopycckuit rocy1apcTBEeHHBIM YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJOTUH,
r. Morunes, Pecnyb6nuka bemapych

CHuCTeMHO-JIEATEIbHOCTHBIA  MOAX0A K OOY4YEHHIO, XapaKTepUCTHKAa W  MPUHIUIIBI
peanu3auuu Kotoporo pas3BuThl B Tpynax A.I'. AcmonoBa, H.A. Bepnureitna, [1.K. AnoxuHna,
I'.I1. enpouukoro, A.Jl. Kopons u apyrux, npeaycMarpuBaeT OpraHU3allUui0 B MaKCHUMalbHOU
CTENEHHU CaMOCTOSITEJIbHON IM03HABATEIbHON AESTEIbHOCTU CTYJACHTA. YUeOHOE 3aHATHE IPU ITOM
peaiu3yeTcsi uepe3 LeJCHANpaBICHHYIO JAESITeNbHOCTh IpernojaBaTeNss M CTyIeHTa, HX
B3aUMOJCICTBME HAa  NPUHLUUIAX  NAPTHEPCKUMX  OTHOUIEHMM W WHAMBHUIyaJu3alluu
oOpazoBarenpHOro mpouecca. Ilpu 3ToM onHAa M3 KIIOUEBBIX IeNie — pa3BUTHE JIMYHOCTH,
CTIIOCOOHON K CaMO00pa30BaHHIO HAa OCHOBE PE(ICKCUBHON AEATEIHOCTH, KOTOpas BBIXOAWT 3a
paMKu OTHAEIBHO B3sTOro ydueOHoro mpeamera. CamoaHallu3, OCMBICICHHE, OIICHKA MPEINOChUIOK,
YCIIOBUHM U X0J1a COOCTBEHHOM J1€ATENbHOCTH, YMEHUE IOHUMATh IPUYUHBI yCIIeXa WM Heycnexa u
KOPPEKTUPOBATh MPOLIECC CBOETOo 00ydeHHs, (HOpPMYIHPOBATHh IONIY4a€MbIE PE3YyNbTaThl U HUX
NPEJCTABIATh — HEOOXOIMMBI JJISi Pa3BUTHS TPEXKIE BCETO METONPEAMETHBIX U JIMYHOCTHBIX
KOMIIETEHIIHH, B YACTHOCTH, YMEHHS CAMOKOHTPOJISI U caMOoolieHKH. COOTBETCTBEHHO, OPTaHU3aIIHS
moTI00HON y4eOHO# paboThl TpedyeT OT MperoaaBareisl He TOJbKO CYIIECTBEHHOU IMEepPECTPONKU
caMmoro mpoiiecca 00y4eHusl, OpUTMHATIBHOTO €r0 METOJUYECKOro OOecreueHusi, HO 1 U3MEHEHUs
MOJIXO/I0B K OLIEHMBAHMIO PaOOTHI CTY/ICHTA.

B kauecTBe AKCIEPUMEHTAIbHON IJIOMIAJAKU BBICTYIANN 3aHATUS CO CTYyACHTaMHU Kadeapsl
TOBapOBEJCHUSI U OpPraHU3alliy TOPrOBJIM B PaMKaX JUCHUIUIMHBI «Y4YeOHO-HUCCIIE0BATENbCKAS
paboTta cTyaeHTOB». YyeOHas MporpaMMa IO JWCHUIUIMHE COCTaBlIeHA TakuM oOpa3oM, 4YTO
[IOJIOBUHA  MPAKTUYECKUX  3aHATHI  II€JICHApaBJI€HHO  IEpPEBEACHa B  YIPABISAEMYIO
caMmocTosTeNbHYI0 paboty (ayautophsie / YCP — 16/16 yaco). COOTBETCTBYIOLIEE METOANYECKOE
o0ecrieueHrne CaMOCTOSTENIbHOM paboThl MpeaycMaTpUBAaeT BBINOJIHEHHE CTYAEHTaAMHM MSATH
KOMIUIEKCHBIX 3aJaHUM. J{s KaXKI0To 3aJaHUs ONPEEIICHb KOMIIETEHLINN, Ha Pa3BUTHE KOTOPBIX
OHO HampasjieHOo. MeTo/IuKa BBINIOJHEHUSI 3aJaHUNl peaJu30BaHa Ha OCHOBE IOLIAroBOTO
aJlropuT™Ma yueOHOM paboThl, KaKIbli IIar MpeicTaBisieT coOOW OTAENbHYIO 3ajnauy. Pemienue
3a1au TpeOyeT MHAMBUAYAIbHBIX PEe(IEKCUBHBIX JEUCTBUN OT CTyJeHTa. BrinmonHeHue 3agaHuii
JETEPMUHUPOBAHO IO CpPOKaM, IpPU A3TOM, II0 WHUIUATHBE CTYIEHTA, 3TH CPOKU JUIsI HETO
UHIUBUAYAJIBHO MOTYT OBITh CKOppeKTHpoBaHbl. (OpraHuzoBaHa TIIOCTOSIHHas CBSI3b C
MIPEero/IaBaTeNIeM 0 IEKTPOHHON MOYTe B Cilyyae HEOOXOJUMOCTH B KOHCYJIbTAIUH.

OnenuBanue y4eOHOM pabOThl KaKJOTO CTYAEHTa IMPOUCXOAUT Ha ayJUTOPHOM 3aHSITHH.
[IpyHIMIIHAIBPHO BaXKHBIM SIBJIIETCS OLIEHUBAHUE HE TOJBKO KOHEYHOI'O PE3YJIbTaTa BBIOJHEHUS
3aJlaHui, HO M caMoro mnpoiiecca padboThl. Takas MOCTaHOBKAa KOHTPOJS COOTBETCTBYET METOAY
(GopMHpYIOLIIETO  OLICHMBAHUS, pE3yJAbTaTbl KOTOPOIO HANpaBlIEHbl IMpeXJae BCEro Ha
KOPPEKTUPOBKY Kak YYEeHMs, TaK M MpErnojaBaHMs — KyJla HEOOXOIMMO MpPOABUIaThCA U Kak
ClleNaTh 3TO HAWITYYLINM 00pa3oM.

MeToauka BKIIOYAeT CaMOOLIEHHMBAaHHWE pPAa0OTHI CTYAEHTOM M  OICHUBaHHE €€
npenojasaTeneM. B Hagalle KaXI0ro ayAMTOPHOTO 3aHATHS CTYAEHTaM IpeiJlaracTcs OLIEHHUThb
CBOIO paboOTy HaJl BHIIOJHEHUEM TEKYIIEro 3aJaHus. JlJig 3TOro MCHOJIb3yeTCs JIUCT CaMOOIICHKH,
KOTOPBIH Mepesaercs 1Mo psaaM y4eOHBIX CTOJIOB M B KOTOPOM KaK/bli CTYJIEHT BBICTaBIISIET ceOe
OLIEHKY, 3Ty OLEHKY BUIST BCE CTYIEHTHI (PUCYHOK 1).
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I'pynna T3T 211

davuana Husa Jaganmue 0 3aganne 1 Jaganme 2 3aganne 3 3agannme 4 3aganme 5

I'pyk Braancaae

Epomenxo Barepus

Sy6puukas Muiena

Karamerxo Banepns 4

Pucynok 1 — ®@parMeHT JIHCTA CAMOOLIEHKH

[ITxana OLEHOK cieayrouas:

«5» — oTuHas padboTa (TPYIHO YIyUIIUTh);

«4» — xopomras padora (IIOYTH BCE CIENAT U BUXKY CIIOCO0 YIIYyUIIHTB);

«2» — cnabas paboTa (MHOTO€ HYXKHO YITYUIITHUTh);

«1» — He paboTan (HO 3HAI0, KaK JIeJaTh);

«0» — He paboTai (1 He 3Hal0, KaK JIeNaTh).

[locne sToro mpemnomaBaTenb OLEHUBACT KAXKAYIO paboTy, OOCyXkmas e€e cO BCEeMH H
00OCHOBBIBAET, MIOYEMY OH COTJIACEH HJIM HE COTJIACeH C CaMOOIICHKOM cTyaeHTa. CTYIeHTh MOTYT
MpUCIAaTh CBOM pabOTHl HA TOYTY MPEMOJABATENIO €Ile 1O 3aHSATHs, YTO MO3BOJSET YCKOPUTh
MpoLeaypy OLCHMBAHMs, HO MO KaXIoW paboTe mpemnojaBarelb IMYOIWYHO BBICKA3bIBAET CBOE
MHEHHUE.

C Temu cTyaeHTaMHu, KOTOpble OLIeHHMBalOT celsi omeHkamu «0» u «l», mpoBoauTCS
TECTUPOBAHUE METOIOM «5 1odyemy?» (pPUCYHOK 2).

T'pymma:
Davmna Hwya:
JucunmansHa:

TIpodaena / HECOOTBETCTBHE:

AHaIN3 NPHYIH NPodaeMsl (KOraa, rae, K10, 970, Kak?)

—

. TTOUEMYY
TOTOMY ¥T0:

v

. ITOUENMYY

TMOTOMY 4TO:

3. TIOYEMY?

TMOTOMY 4T0:

4. TIOUEMY?
TOTOMY 4T0:

= TIOUERIYT
TOTOMY uTO:

BriBoa: camas CYIISCTECHHAA NPHYHHA —

IS

Pucynok 2 — Biiank ¢ Bonpocamu «5 mouemy?»

CyTh METOJIa COCTOUT B IOWCKE MEPBOMCTOYHHKA MPOOJIEMBI, ITyTEM IOCIEI0BATEIIHbHON
MMOCTAHOBKH TISITM BOIPOCOB M TIONYyYEHUS] HA HUX OTBETOB B pacueTe Ha TO, YTO MPHYMHA
nmpoOseMbl U croco0d ee pelieHus CTaHyT Oosiee oueBUIHBIMU. KakIbrii mociemyronuii BOmpoc
yrayOisieT aHaIu3 MpoOJIEMBbl U CTPOUTCS HA OTBETE HA MPEIBIAYIIEE «IIOUYEMY».

Ha BOHpOCBI CTYJIGHT MOXET OTBCTUTH BHC ay,)II/ITopI/II/I, HO Ha CJ'IC}IyIOHICC 3aHATHUC
3aMOJTHEHHBIN OJIaHK ¢ BOMpPOcaMu OH 00s3aH MPUHECTU M OTJATh MPENOAABATEI0 — JJIsi HETO ATO
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JIOTIOJTHUTENBHOE 33JaHHe K TOMY MOIIArOBOMY 3aJIaHUIO TI0 JUCUHUIUIMHE, 32 KOTOpOe OH OymeT
OTYUTHIBATHCS YK€ Ha 3TOM 3aHSATHH.

Kak mokasbIBalOT pe3ysbTaThl ITOrO dTarna SKCIEPUMEHTA, Takas IpPaKTHKa CTUMYJIHUPYET
aKTUBHOCTH, TOBBIIIAET MOTHBALIMIO CTYyJAEHTa K y4eOHOW paboTe, MOBBIMIAET OOBEKTUBHOCTH
OLIEHUBAHMS, CO3/[a€T BOZMOXKHOCTD JUISI MHIMBUAYAIbHOW paObOTHI ¢ KXIbIM CTYJIEHTOM, B TO XK€
BpEMSI CIOCOOCTBYET Pa3BUTUIO €TO0 CAMOCTOSTEIILHOCTH.

[Io xomy cemectpa koiaumdecTBO oueHOK «0» wmmu «1» ymenbiiaerci. Bmecte ¢ Tewm,
OTJENIbHBIE CTYACHTHI CHCTEMAaTHYECKH CTaBIT ce0e TaKyl0 OIEHKY, JIETKO OOBACHAS ee — «MHe
JIEHbY», «HET BPEMEHMN», «y MEHS €CTh 00Jiee€ MHTEPECHBIE JelIa», «y4yCh B aBTOUIKOJE, JIJIsi MEHS
3TO BaYKHEE, II00II0 KOMIIBIOTEPHBIE UTPBI» U T.I. be3yclioBHO, BaskHA BOCIIUTATEIbHAs paboTa ¢
TakKMMM CTYJIEHTaMH U B JIaHHOM Cllydyae OHAa MMEET BCerja KOHKpPETHbIE OCHOBAaHUS — 3/1E€Ch U
ceifluac. Bmecte c Tem, Kak MpeAcTaBisieTcs, B TaKUX CHUTyallsX HeoOxoauma u Oosee
s deKkTrBHAS CHCTeMa aJIMUHUCTPATUBHOTO BO3JEHCTBUS — CTaTyC «CTYACHT» HaKIaJbIBaeT Ha
HEro TBEPIYI0 00S3aHHOCTh YUUThCS. COOTBETCTBYET JIM MPAKTUKA, KOT/la TaKUe CTYIACHTBI — «HE
MBIThEM, TaK KaTaHbEM», MOHATHIO «BBICIIIEE 00PA30BAHMEY», KOTOPOE HE SBIIACTCS B PECIyOJIMKE
BceoOImmm?

OKCHEPUMEHT MPOIOIIKACTCS. ..

YK 378.14
INPUMEHUE KEMC-TEXHOJIOI' M ITPU MOATOTOBKE CIIEIIUAJIUCTOB
9KOHOMMUYECKOI'O NPO®UJIA
A.J'. MeabHUK
benopycckuii rocyaapcTBeHHbIN YHUBEPCUTET MUIIEBBIX U XUMHUECKUX TEXHOJIOTHH,
r. Morunes, Pecnyonuka benapycs

[Ipy TOATOTOBKE CHEIMATUCTOB C BBICIIMM OOpa3oBaHUEM 0CO00€ BHUMAHUE JOJIKHO
YIEIATHCS PA3BUTHIO CIIOCOOHOCTEH:

- HAXOAUTH pelIeHre MPOOIIEMBI;

- paboTaTh CaMOCTOSATENBHO C HH(POPMAIUEH, CTPYKTYpPUPOBATH €€;

- IeJIaTh BHIOOP ONTUMAJIBHOTO PEIICHUS B YCIOBUSX HEOHO3HAYHOCTH.

[Tpu 5TOM ymoOp MOMKEH JenaThCs HE Ha Mepeaadye TOTOBBIX 3HAHHI, a Ha UX BBIPAOOTKE Y
OyIyImIUX CIEIUaTUCTOB.

B cBs3u ¢ 3TUM B mocienHue TOAbl Bce Ooblliee paclpoCTpaHEHHE MONYyYaloT HOBBIC
METO/bl aKTUBHOTO TpoOiemMHOro ooy4deHus. OAHUM U3 TaKHUX METOJIOB SIBJISIETCS MPUMEHEHHE
KENC-TEXHOJIOTUH.

JlocToMHCTBa MPUMEHEHHS JAHHOTO METO/Ia!

- TIOBBIILIEHUE YCBOCHHS HHPOPMAIIUH CTYICHTAMU;

-TMIOBBIIIIEHNE AKTUBHOCTH Ha 3aHATHUSX 3a CYET POCTa 3aMHTEPECOBAHHOCTH;

- paciMpeHre MOTHBAIUH Y CTY/IEHTOB JIJIsl CAMOCTOSITEILHOTO YIITYOJIeHUs TEOPETHIECKUX
3HaHUH, C 1IEJbI0 BEIPAOOTKH ONTHUMAJIBHBIX PEIICHUN.

Ilo crenenn BO3AEHCTBUSI OCHOBHBIX UCTOYHUKOB MPUHSTO BBIACISTH TPU T'PYIIBI KEHCOB:
MpaKTUYECKHE (3aKperuieHue 3HaHWW, YMEHHI W HaBBIKOB B PEAbHOM CHUTyaluu), o0ydarouiue
(ocBOGHHE HAaBBIKOB M YMEHUH B THUIHWYHBIX CHUTYaIlUsX) M HAYYHO-UCCIIEOBATEIhCKUE
(mpuoOpeTeHre HOBBIX 3HAHWW B TMPOIECCE MPUMEHEHHS MCCIENOBATEIbCKUX TMPOIEYP).
HaubGonpmmii wHTEpeC B CHCTEME BBICHIETO  OOpa30BaHHS TPH MOATOTOBKE CIEIUATHCTOB
HKOHOMMYECKOTO MPOGHIIS MPENCTABISAIOT HAYYHO-UCCIIEJ0BATEIbCKIE KEHUCHI.

[Ipn mpenonaBaHWM AUCHMUILTUHBI «byXxrantepckuii y4er B OaHKax» KeWC-TEXHOJIOTHH
MPUMEHSIOTCS HA TIPAKTUYCCKUX 3aAHITHSIX.

[IpeaBapuTenbHO Ha JEKUMIX JaeTcs Marepuan no teme. [loHarue u3zydyaeMoro npeaMera,
KJIacCU(PUKAIMK, OINHWCAHWE 3HAYUMBIX DJIEMEHTOB H YCJIOBUH, KOTOpbIE B JalIbHEHUIIIEM
OTIPEAETISIOT KPUTEPUU BEIOOPA OMTUMATLHOTO PEIICHUS.
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Hanpumep, o teme «byxranrepckuid y4eT KpeIUTHBIX ONEpaIdil» Ha JEKIUH OOBsICHIETCS
MaTepHaj, YTO TaKOe KPEAUTHAs OIepalys, BUIbl KPEAUTOB, CPOKH U MOPSAJOK MOTalleHus, BUABI
IIPOLIEHTHBIX CTAaBOK, IOPSIAOK HA4YMCIEHUS INPOLEHTOB IO KPEAUTYy, OYyXTaJaTepCKUil yueT
KPEIAUTHBIX OIEpaluil U JIp.

[Tpu moArOTOBKE K MPAKTUYECKUM 3aHATUSAM IpenoaaBareseM, i popMHUpPOBaHUU KEHCOB,
UCIOJIb3YIOTCS:

- ICHCTBYIOIME HOPMATUBHO-IIPABOBBIE AKThI 110 U3y4aEMOU TEME;

- ounManbHbIe caliThl KOMMepYeckux 0ankoB PecriyOnuku benapycs;

- 33/1aHUE C MPUOIMKEHHBIMU K PEAIbHOCTH YCIOBUSMH U C JAHHBIMH UMEIOUIMMH MECTO B
JNEHCTBUTEIBHOCTH.

[Tpu hopmupoBanum 3a1aHus, u3araemas HHGOPMAIUsS HOCUT OPHUEHTUPYIOIIUHN XapaKTep,
YTO HO3BOJISIET pean30BaTh MOKOCTb, BAPUATUBHOCTb KEMC-TEXHOJOIMHM U Pa3BUTh y CTYICHTOB
KpEaTUBHOCTb.

Taxum 00pa3oM cOpMHUPOBAHHBINA KEHC BKIIIOUYAET B c€0s TPU 3JIEMEHTA: BCIIOMOTraTeIbHbIE
MaTepuaibl, HEOOXOIMMble /s aHanmu3a Kedca (HOpMaTHUBHO-NIPABOBBIE AaKTHI, CIHCOK
ouLMaNBHBIX CalTOB KOMMEpPYECKMX OaHKOB) ONHUCAHHWE KOHKPETHOW CHUTyallud U 3aJaHHue K
Keucy.

OnelT npuMEHEHUs KEWC-TEXHOJIOTMM IpU IOATOTOBKE CTYACHTOB 3KOHOMHYECKOIO
npodwiIs TO3BOJMI BBIACTUTH OCHOBHBIC JTalbl BHIPAOOTKM 3HAHWN Tpu paboTe C Kewlcom,
KOTOpBIE ITPEICTABIICHBI HA PUCYHKE 1.

Penrenue 3a1aun 10 ITocTanoBka
KPUTEPHUSIM MTOOSTUTEIS npoodIeMbl

Br16op o6bekTa

ObocHoBaHME BbIOOpa
WU3Y4YEHUS

ITouck onTUMaIbLHOTO
peuieHus

Pucynoxk 1 — ranbl BbIpaOOTKH 3HAHMII IPM MCNIOJIb30BAHUM KelC-TeXHOJIOTHH
no AucuuiInHe «byxrajarepckuii yuyer B 6aHKax»

Ha »srane «IlocraHoBKa mnpoOJieMbl» OMUCHIBAETCS MAaKCUMAJIbHO TPHUOIMKEHHAs K
JNEUCTBUTEIBHOCTH cuTyanus. Tak, mo teme «byXraiarepckuil ydeT KpeIUTHBIX OIlepaluin» nepen
CTyJIGHTaMM CTaBUTCA 3ajaya npenogasareneM: «HeoOxoauM mNOTpeOUTENbCKUM KpEaWT.
OroBapuBaeTcsi cymMMa, CpPOK KPEIWTOBAaHHUs, a TAKXKE 3aJal0TCs JAPYTHE PEATbHBIE KPUTECPUN».
CryneHTaM MNpeoCTaBIsAIOTCS BCIOMOIAaTelbHBIE MaTepuanbl — HaA 3JIEKTPOHHBIX HOCUTENSIX
HOPMAaTUBHO-TIPABOBBIE AKTHI 110 YUETY KPEAUTOB B KOMMEPUYECKOM OAaHKE U CIUCOK O(UIIHNATBHBIX
CaliTOB KOMMEpPYECKHX OAHKOB.

Ha »tane «Bbpibop oObekTa M3ydeHHUs» CTYIEHThl pa30MBAIOTCSd Ha MUHU-Tpymmbl (2-4
YeJI0BEeKa), KaKIOH M3 KOTOPBIX IPEIOCTaBIIEeTCsS MpaBo BbIOOpa KOMMEpYEcKoro OaHKa,
KpeAUTHbIE NPEUIOKEHHUs] KOTOporo OyaeT paccMaTpuBaTh JaHHAas MHHH-rpynmna. [Ipu sTom
npejuiaraercsi 000CHOBaTh CBOW BBIOOp, T.€. YKa3aTh KakHe KPUTEPUU SBUIMCH OMpPEENSIONIMMU
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npu BbiOOpe ©0aHka (M3BECTHOCTb, pPAa3BUTOCTh CETH IOApA3ACICHUN, Yy3HABAEMOCTH,
MOJIOKUTEIIBHBIN OIBIT OCYIIECTBICHUS B IIPOLIOM OIepaliii B JaHHOM OaHKe U Jp.).

Ha »sranme «[lowick ONTHUMAaIbHOTO PELICHUS» MHUHH-TPYIIBI OCYIIECTBISIIOT paboTy ¢
O0aHKOBCKMMH MPOJYKTaMH, Ipe[jlaraéMbIMH Ha OQUUMAIbHBIX caiiTax H30paHHOro OaHKa MU
BBIOMPAIOT ONTHMANIBHBIA BapHAHT KpPeIuTa MO 3aJaHHBIM IPETOAaBaTeIeM BBOJHBIM KPUTEPHUSIM
(cpoK, MpOLIEHTHasl CTaBKa, CyMMa, BO3MO>KHOCTb JIOCPOYHOIO MoramieHus u ap.). Pabora B MuHu-
rpyIIe Ha JaHHOM 3Tare MO3BOJSET CTyAEHTaM MPOBOJIUTH MO3TOBOU IITYpPM, (OPMYIHPOBATh U
OTCTaMBaTh CBOW BAapMaHT PELICHUs MOCTaBJIEHHOW 3aJaud U B KOHEYHOM pe3yJbTaTe pa3BUBAET
MHTEJJIEKTYaJIbHBIM 1 KOMMYHUKATUBHBIN IOTEHIIMA CTYIEHTOB.

Ha »srane «OO0ocHOBaHHE BBIOOPAa» MHMHHU-TPYIIBl IPEICTABISAIOT CBOH BBIOOp C
000OCHOBaHHEM TPEUMYILECTB Iepen Bcei rpymmoil. toroseiii BeiOOp mMuHU-Tpynn (ot 4 10 6)
CHCTEMaTU3UPYyeTCsl B CBOJAHOM Tabiuie Ha jaocke. IIpuMeHuTenbHO K paccMaTpUBaeMoW TeMe —
MOJTy4aeTcsi CUCTeMaTH3MpOBaHHAsl TaOJMIIa MPEUIaraéMbIX PEANbHBIX KPEIUTOB KOMMEPUYECKHX
0aHKOB C yKa3aHMEM MX OCHOBHBIX XapaKT€pPUCTHK M JAOCTOMHCTB. Ha oCHOBaHMM IpOBeAE€HHOU
NpE3CHTAllMM MUHH-TPYNIIAaMH M TIOCJIE CHCTEMaTH3allid JAaHHBIX, OCYILECTBIISIETCS BBIOOD
BapHUaHTa KpeAuTa Hanbosee ONTUMAIBHOIO IO BCEM ITapaMeTpam.

Ha srane «Pemenne 3amaun 1o KpUTEpUsSM MOOEAUTENS» BCS TPYIIA peliaeT 3a1ady C
KPUTEPUSIMU BBIODAHHOTO BapHaHTa KPEOUTa, T.. COCTABIISAETCS KOPPECHOHACHLUS CUETOB B
XPOHOJIOTUYECKOM MOPSAJKE U PACCUUTHIBAIOTCS CYMMBbI 0053aTENbHBIX IJIATEKEH K MOTaIleHUIO U
CYMMBI IIPOLICHTOB K YIUIaT€ PYKOBOJACTBYSCH JIEHCTBYIOIIMMU HOPMAaTUBHO-IIPABOBBIMHU aKTaMHU,
IIpe/ICTaBICHHBIMU B Kelice.

B Tabmuue 1 wm3noxeH oxuaaeMblii >(QQEeKT Ha KaxIOM 3Tale HCIOJIb30BaHUS Keiic
TEXHOJIOTUHU.

Tabmuma 1 — Xapakrepuctuka oxxumgaemMoro 3¢ddexra Ha KaxaoM 3Tane HCIONb30BaHUS
KeHC-TeXHOJIOTHU

Oran BelnonHsemele 1eHCTBUS JlocTuraemslii pe3ysbrar
1 2 3
[TocranoBka dopmupyertcs nmpobdiaema BbipaboTKka HaBBIKOB JIeiCTBOBAThH B
poOIEeMBI NPUOIMKEHHAS K PEATbHOCTH. YCIOBUSIX OrPAaHUYEHHOCTH
3anaroTcst 00s3aTeNbHble KpUTEPHUH. BO3MO>KHOCTEW U PECYPCOB.
Br160op o6bekta | [lonck noaxozsiiero oobekTa YMmenue popmMupoBaTh
U3Y4YEHHUS (OaHKa) MCXOAS U3 UMEIOIIUXCS JI0Ka3aTeNbCTBA ONTUMAIIBHOCTH
3HAHUU U OTbITA. OCYILIECTBJIEHHOT'O BBIOODA.
O6ocHoBaHME BEIOPAHHOTO OOBEKTA.
ITouck Be10op B MuHHU-TpynIie Haubosee OcBoenne MeToa cO0pa JaHHBIX
ONTHMAJIBHOIO | LEJIEeCO00Pa3HOrO PEIIEHNUs B YMmenue popmyaupoBaTh U
peleHus COOTBETCTBHH C 3aJJaHHBIMU OTCTanBaTh CBOKO MO3UIIMIO.
KPUTEPHUSIMH. Pa3BuTHe aHanUTUYECKOTO
MBIIIICHHS.
Hassiku npoBeneHns
CUTYALlMOHHOI'O aHAJIN3A.
O6ocHOBaHME dopMynHrpoBKa U O0BSICHEHUE YMeH#ne nmovcka npeuMymiecTB
BbIOOpa OJTHOTPYIITHUKAM JJOCTOMHCTB Cpeau albTepPHATUBHBIX BAPHAHTOB.
C/EJIAaHHOTO BBIOOPA.
Pemenue PazpaboTtka npakTuyeckon MoJenu BbipaboTKa HABBIKOB HECTH
3aJ1a4u 1o peau3aiuy 3a/1aHusl. OTBETCTBEHHOCTH 32
KpUTEPUSIM OCYILECTBIICHHBIN BHIOOD B YCIOBUAX
nobeauTens MHOTOBapUAHTHOCTH PELIECHUs
3/1aHusl.
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Takum o00pa3om, NpPUMEHEHHE KEWC-TEeXHOJOrMiH B 00pa30BaTENbHOM IpOLECCEe IpPU
MOJIrOTOBKE CTYAEHTOB SKOHOMUYECKOT0 MPO(UIIS TO3BOJISET:

- OCBOUTH T€XHOJIOTUH BBIPAOOTKHU YIPABICHUECKUX PEIICHUN PA3TUYHBIX TUIIOB;

- HEIIPUHYKICHHO OCYILECTBIIATh aKTyalIU3alu0 UMEIOIINXCS 3HAaHUM,

- KPUTUYECKU OLIEHUBATh HAKOIJICHHBIN ONBIT IPUHATHUS PELLIEHUH,

- pa3BUBATh KOHLENTYalbHbIE U CHCTEMHBIC 3HAHMS,

- OpaTh OTBETCTBEHHOCTH 32 OCYIIECTBIISIEMBbIH BBIOOD,

- COCIUHATH TEOPUIO U IPAKTHKY,

- OBITH BOBJIEUEHHBIM B COBPEMEHHBIE SKOHOMHUECKHUE ITPOLIECCHI;

- IOBBIIIATh (PUHAHCOBYIO TPAMOTHOCTb.

VK 378.147.31
I'MBKOCTb 1 BAPUATUBHOCTD
B TEXHOJIOTMX OBYYEHUA 1 ®OPMUPOBAHUA
MPO®ECCUHOHAJIBHOM KOMIETEHTHOCTH CTYJIEHTOB

ML.JI. Mukyiunauny, H.JO. Azapenok
benopycckuil rocy1apCTBEHHBIN YHUBEPCUTET MUILEBBIX U XMMUYECKUX TEXHOJIOTUH,
r. Morunes, Pecniybnuka benapycn

OauH 13 MOAXO0JI0B K PEIICHUI0 COBPEMEHHBIX 33/1a4 00y4YEHHs CTYJIEHTOB — 3TO aKTUBHOE
WCIOJIb30BaHNE WHHOBAIMI B 00Y4YEeHUH, APYTUMH CIIOBAMU, HHHOBALIMOHHBIX METOJIOB OOYYCHUSI.
C oaHOM CTOPOHBI, MHHOBAIIMU M3MEHSIOT METO/bI Pa0OTHI IIPernoAaBaress, CaMoO B3aUMO/ICHCTBUE,
B3alMOOTHOUIEHMsI IpernojaBaTeiss U CTyJIeHTa, C JPYrod — MHHOBALMM W3MEHSIOT MBIIUICHHUE
npernojaBaTesis, CTaHOBATCS (punocoduelt mMpakTUYeCKoi AeITeTbHOCTH, KaK MpenoiaBaTeNieii, Tak
u cryneHtoB. HoBble Meroapl 00yd4eHHS — 3TO «MHOIO(YHKIMOHAJIBHBIE BO3MOXXHOCTH
npenojaBaTess, TpeOyolrue HCKYCHOTO BIa/IeHUsI METOJOJIOTHYeCKUMU noaxoaamu [1].

[ToBpimienne kadecTBa, S(PQPEKTHBHOCTH OOYYEHHUS CTYACHTOB TIPSAMO 3aBUCHT OT
MPAaBWJIBHOTO TMOA00pa W UCIOJIB30BaHUS Pa3HOOOpa3HbIX, Hanboliee MOAXOISIIUX TEMaTUKE U
CUTyallud METOJOB OOYyYeHHs, a TaKKe OT aKTHUBU3alUU CYOBEKTHBIX OTHOILIEHHUIH BCEro
oOpa3zoBaTenbHOro mpolecca. Bpibop MeronoB oOyueHHs 0OyCIOBIEH, TPEXIE BCEro,
coJiepkaHueM Y4eOHOro marepuaiga M UeNsIMH OOydeHHUs, KOTOpble NPUMEHUMBI K Ppa3HbIM
y4eOHBIM JUCHUIUIMHAM.

B nocnennue roapl MeToAbl KOOMEPATHUBHOTO (B COTPYJHUYECTBE) OOyUYEHHS BBI3BIBAET
MHTEpEC y INpernojaBaTeNel W BBICIIMX Y4YEOHBIX 3aBEACHUN M3-3a UX HPPEKTUBHOCTH IO
CPaBHEHHIO C KJIaCCHUYECKMMHU MeToJaMu. B mepByio ouepelb OHMOPHEHTHPOBAHbI Ha pa3BUTHE
CTYJCHTOB, KaK B COLUAJIbHOM, TaK U B MHTEJUIEKTYaJIbHOM IUIaHE. Pa3inuHble MccnenoBaHus U
TEMaTUYECKHE UCCIIeI0BAaHuUs, IPOBEACHHbBIE B OTHOILIEHUN ATUX METOJI0B 00YUYEHHU s, TOKa3allu, 4TO
OHHU B OoJbIueil creneHu 3(p(PEeKTUBHBI NMPH U3YYEHUHU CIIOKHBIX y4eOHBIX AMCLUIUIMH HAa YPOBHE
MOJIYYEHUsI 3HAHUW MO CIEUHUAIbHOCTU. DTU METOJbl TAK)K€ MOMOTaroT pa3BUBaTh KPUTHUECKOE
MBILIEHHE U CIIOCOOHOCTH BBIpaXaTh ceOs, yIydlas JUUHbIe KOMMYHUKATHBHbBIE HaBBIKH [2].

Onucanne M CTPYKTypa HPUMEHEHHUS METOJIOB KOOINEpPaTHUBHOIO (B COTPYJHUYECTBE)
o0y4eHHs JOCTYIHBI BO MHOTHMX CTaThiX 3apyOeXHBIX aBTOPOB. OTH METOAbI TOBBIIIAIOT
BOBJICUEHHOCTb CTYJIEHTOB B 3aHSTHUS M TMOBBIIIAIOT UX CIIOCOOHOCTH 3allOMHUHATh MH(OPMAIIHIO
110CJIE HUX.

OgHuM W3 METOJOB KOOMEPAaTUBHOTO (B COTPYAHWYECTBE) OOyYeHHs sBIseTcs Jigsaw
(meron «Ilunay). Ilogxon B opraHuzanuu OOy4deHHs B COTpyIHHYECTBE (cooperative learning)
paspabotan npodeccopom DmmoToM ApoHcoHoM B 1978 . [3]. DTOT MeTON ABISIETCS OJTHUM W3
XOpOIIO CTPYKTYPUPOBAaHHBIX METOJIOB COBMECTHOTO OOy4YeHMs, KOTOPBIH OKa3bIBaeTcs
UCKITIOYUTENBHO 3()()EKTUBHBIM IPU NIPUMEHEHUH K IIUPOKOMY KPYTy aKaJIeMUYEeCKUX MPEeIMETOB

[4].
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Meton «[luma» mnpuMeEHsICS TpH TMPOBEACHWU JICKIMOHHBIX 3aHATHH Ha Kadeape
TOBapOBEJCHUSI U OpraHU3allMd TOPIOBIM B paMKaxX TakuX y4eOHBIX TUCHUIUIMH Kak «ToBapHas
skcneptu3a (B orpaciu)», «llumessle noGaBkm» s crnenuanu3amun  «ToBapoBeneHue u
JKCIEepTH3a NPOJOBOJIbCTBEHHBIX TOBapoB» U «CEHCOpHBIM aHalIW3 M KOHTPOJb KauecTBa
MPOAYKIMHM OOILIECTBEHHOIO NHUTAHMUS» JJIs HANpaBICHUs] CHEUUAIBHOCTH «OKOHOMMKA U
OopraHuzalysi mpou3BOACTBa (00IIECTBEHHOE MUTAHUE)).

PaccmoTpuM anroputMm peanusandu MeTola B pamMKax yueOHo# mucumruimHbl «ToBapHas
sKcIepTH3a (B OTpAciu)» MO OAHOW M3 TeM JIEKIIMOHHOrO Kypca — «MeToA0I0rH4eCKie OCHOBBI
TOBapHOM 3KCIEPTU3BIY:

1 Crynentsl pazbuBarorcs Ha 4-5 rpynm («koMaHza») 1o 3-4 deioBeka, 00s3aTeIbHO C
pa3HBIM YPOBHEM OOYyUE€HHOCTH.

2 Kaxpaoil rpymnme MpenojaBaTelieM BbIJACTCA 3aJaHME B paMKax M3y4aeMOM TEeMBbI
(mampumep, 1-ii rpymne He0OX0AUMO PacKpbITh MaTepual 1o noareme «Kmaccudukanms ToBapHOH
AKCIEePTU3BIY, 2-i Tpymme — mo noareme «OOBEeKThl TOBAPHOM AKCIEPTU3BI», 3-H Tpymme — 1o
noareme «CyOBEKThI TOBApHOHM SKCHEpTH3bD», 4-i1 rpymme — no noareme «lIpuHIUNBI TOBapHON
sKkcrepTusbl»). CTYIeHTHl U3y4YaroT MaTepual, pa3ouBarOTCs HA HECKOJBbKO MojA3alaHuil (0T Tpex
JI0 4eThIpeX) B paMKaxX BBIJAHHOTO 3aJaHUs, IUIAHUPYIOT CBOIO PaldOTy B IpYIIE U ONPEAEIsIOT,
KTO M 32 YTO OTBeuaeT (KTO KaKylO 4acTh TOTOBUT) U CTPYKTYPUPYIOT MaTrepuan B BUIE KapThl
MbltieHust. et ooMeH nadopManmeit B Kaxxa0i U3 TPy MEX1Y YUaCTHUKAMU.

3 Ilo kaxAoOMy M3 BOMPOCOB TE€MbI MOATPYIION JenaeTcs NOKjiIaa B BUAE coolOmieHus. B
mporiecce J0KIaaa MperoaaBaTellb JONOTHIET WIK YTOYHIET HHPOPMALIUIO TI0 TIOTEME.

Ha 3akmiounTensHOM STane, KOTOPBId MPOBOAUTCA (POHTANBHO, MPENOJaBaTeNb JeNaeT
0030p U3y4EHHOTO MaTepHajga — MPOCUT JIF0OOOTO WieHa KOMaH/bl OTBETUThH Ha JIFOOOH BOIIPOC 1O
JAHHON TeMe. YYaCTHUKM OJHOM MOATPYIIIbl BIPABE JOIMOJHATH OTBET CBOErO OJHOTIPYHITHUKA
TaK, KaK CUHUTAIOT HY)XHbIM. [lONONHEHUs B Ipylne U BONPOCHI JPYTUX MOATPYII YUYUTHIBAKOTCS
IIPU BBICTABJICHUM OIEHKU 3a paboTy B KOMaHJE M MPHU MOJBEICHHUH HTOTOB B COOTBETCTBUU C
MOJTyJIbHO-PEHTHHTOBOM OI[EHKOW 3HAHHI CTYACHTOB 0 YUe€OHOM TUCIUIUIMHE.

3ajaHus MO TEeME JIEKIIMOHHOIO Kypca BBIIAIOTCA KaK Ha JIEKIIMOHHBIX 3aHATHUSX, TaK U
3apaHee B BHJE YIPABIAEMOH CaMOCTOSTENbHOW paboThl MHOATPYHNBl C IOCIEIYIOIIUM
IpeiocTaBlieHneM HHGOPMAIMHU Ha CIEeIYIOIIEH JeKIUH.

B 1986 1. Pobept CnaBun paszpadboran moaudukaiuio s3troro metona «Iumna-2» (Jigsaw-2),
KOTOPBIM MpenycMaTpuBai palboTy crylaeHToB noarpynnamu (kak TGT — teams — games —
tournament, komaHjgHo-urpoBas, win STAD — student — teams — achievement divisions,
WH/MBUYAJIbHO-TPYIIOBAasi, pUCYHOK 1). BMecTo TOro 4roObl Kax/blii 4IeH MOArpYIIIbl HOIyqal
OTJENbHYIO YacTh 001Iel paboThl, BCs KOMaH1a padoTana HaJl OJHUM U TeM ke martepuaioM. Ho
IOPU ATOM K@Kl YJ€H MOJArPYIIbl MOJIy4ald CBOIO TeMy, KOTOPYIO pa3pabaThiBajl OCOOCHHO
THIATEJIHO U CTAHOBWIICA B Hel skcnepToM. IIpoBoasTcs BCTpeun SKCIepToB U3 pa3HbIX rpymil. B
KOHILIE LHUKJIA BCE CTYACHTHl MHPOXOIAT WHIUBUAYAJIBbHBIA KOHTPOJBHBIA CpE3, KOTOPBIM U
olieHuBaeTcs. Pe3ynbraThl cTyneHTOB cymMmupyroTcs. Komanna, cymeBiiasi 1OCTUYb HauBBICIIEH
CYMMBI 0aJIJIOB, HAarpaKaaeTcs.

il

— A
;
Qﬁw‘i — R

Pucynok 1 — Pa6ora crynentroB noarpynnamu: TGT komaHaHO-UrpoBasi,
STAD uHAMBHAYAIbHO-IPYIIIIOBAs
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C mnomourpio MogudunupoBanHoro merona «lluma-2» Ha kadenpe ToBapoBeneHHS U
OpraHu3al TOProBJIM IPOBOAWIMCH JIEKIMOHHBIE 3aHATHA 1O Y4eOHOM AMCLUIUINHE
«ToBapoBesieHHE 1 KOHKYPEHTOCIIOCOOHOCTh TPOIOBOIBCTBEHHBIX TOBAPOBY JUIS CHEIMATbHOCTEH
«OKOHOMHMKA U OpraHu3alysl IPOU3BOACTBA (110 HAIIPABICHUSAM )».

JIOTIOTHUTENBHO BHYTPH JaHHOTO METOJIa MPUMEHSUIMCh TaKUe TEXHOJIOTUH O0y4YeHHS, KaK:
JIMYHOCTHO OPHEHTUPOBAHHbIE (Pa3BUBAOIINE) TEXHOIOIMH, OCHOBAaHHBIE HA aKTUBHBIX (OpMax U
MeToAax oOO0y4deHus («MO3TOBOH IITYypM», IUCKYCCHA); HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH, Oo0ecleunBaoue MpodIeMHO-HCCIEeI0BATENbCKUM XapakTep mpolecca 00ydyeHus u
AKTHUBHU3AIHMIO CAMOCTOSITENIbHONW pabOoThI CTYACHTOB (3JEKTPOHHBIEC MPE3ECHTALUH ISl JICKITHOHHBIX
3aHATUM, WCIOJb30BAHUE AyAUMO- W BUACONOAJAEPKKM Y4YEOHBIX 3aHATHH (aHAIU3 ayauo-,
BUJICOCUTYALIUH U Jp.), pa3paboTKa U MPUMEHEHUE Ha OCHOBE KOMITBIOTEPHBIX U MYIbTUMEAUUHBIX
CPEACTB TBOPUECKUX 3aJlaHUM).

CryaeHThl IpH MPOBEACHUH JICKIIMOHHOTO 3aHATUS 110 Y4eOHOH TUCIMIIMHE pa3OUBaIOTCS
Ha Pa3HOPOJAHBbIE (II0 YPOBHIO OOYYEHHOCTH) MOArPYHNbI B 3-5 yesoBeK (B 3aBUCUMOCTH OT
KoJM4ecTBa rpynmsl). ['pymnma momydaer 3aiaHue — M3y4UTh OJHY OOIIyI0 TeMy Ha 3aHsATHH. B
KaX/10i Majloil MOArpynne OAMH M3 4YJEHOB IOJy4yaeT MHIUBHUAYaJIbHOE 3aJaHME, SBISAIOIIEECS
noA3agaHueM oOImeld Tembl, HaJ KOTOpoW paboraer Bca ydeOHas rpymnma. B pesymnbrarte
COBMECTHOH paboThl MajblX MOJATPYII JOCTUIAETCs pelleHue oduiero 3agaHus. B pesynbrate
OLIEHUBAJIaCh pab0Ta WICHOB MOATPYIIIBI ¢ WHANBHIYATbHBIMH 33JJaHUSIMU W MaJIOW TOATPYIIIHI B
3aBUCUMOCTH  OT JIOCTHXKEHMH Kaxjaoro crynaeHtra. Ilostomy 3amanuss B rpynmnax
Qg epeHIIMPOBAIHCH 10 CIOKHOCTH U 00bEMy. OOs3aTenbHBIM TpeOOBaHWEM OBUIO aKTHBHOE
ydJacTHe KaXJIOro wieHa Majiod TIpymmel B oOuieil pabore, HO B COOTBETCTBUU CO CBOUMH
BO3MOYKHOCTSIMH. boliblioe BHHMaHUE OOBIYHO YIENSETCS BOIMPOCY KOMIUICKTAI[MH MAaJIbIX
noArpynn (¢ y4éToM HHIMBHUIYAIBHBIX M ICHXOJOIMYECKMX OCOOCHHOCTEH KaKJOro 4jieHa) U
pa3paboTKe 3aJaHuid Ul KaXKI0H KOHKPETHOH Masoii nmoarpymmel. C caMoro Hayasia rpymnmna iMeeT
JBOWHYIO 3aJady: aKaJeMUYecKyld — JOCTH)KEHHE I103HABaTEJIbHOM, TBOPYECKOH Ieiu;
COIMANIBHYIO, WIH COLMATBHO-TICHXOJIOTUYECKYIO0 — OCYIIECTBICHUE B XOJE BBIMOJIHEHUS 3aaHus
OIpeJIeIEHHON KYJIbTYPbI OOILIEHHS.

Kak mpaBwmiio, y CTYACHTOB pa3HbIe CTHJIM OOYYEHHUS, U HEKOTOPbIE W3 HUX SBISIOTCS
[IaCCUBHBIMM, B TOM 4YHCJ€ U Ha TaKMX y4eOHBIX AMCLMIUIMHAX, Kak «ToBapHas skcneprtusa (B
orpaciu)»,  «llumeBbie  noGaBkm» U «ToBapoBeneHHe U KOHKYPEHTOCIHOCOOHOCTh
IIPOIOBOJILCTBEHHBIX TOBapoB». Mertoabl «lluma» u «[lwna-2» cTuparoT pasnuuue MexIy
CTY/ICHTaMH, KOTOpBIEC 3HAIOT U CTYJCHTaMH, KOTOPHIE €Ille He 3HAIOT, TpeOyeT, YTOOBI BCe JIaBaH
aKTHUBHBbIE OTBEThHl. J[aHHBIE METOIBl JAIOT BO3MOXKHOCTH OTOWTH OT OIBITa OOYyYEHHUS Kak
MHIUBUAYAIBHON 1 000CO0IEHHON JAESITENbHOCTH, OTOPBAHHOM OT COLIMAIbHOIO KOHTEKCTA.

MeTobl KOOIEpaTUBHOTO (B COTPYAHUYECTBE) 0OYUYEHUSI IOMOTAIOT CTYI€HTaM OLICHUTh MX
BO3MOYKHOCTH B OOJIAaCTH CaMOCTOSITEILHOTO TPYIIIOBOTO OOyYEHHS — CHOCOO YYHTHCS U YYHTh
apyrux. Takum oOpa3oMm, MOKHO CKazaTh, YTO MMEHHO MeToj «[Iuia» Kak MeToa COBMECTHOIO
00y4YeHHS MTOJIOKUTEIFHO BIIHSIIOT HA YCIIEXH CTYJEHTOB M MX y4acTHe B JICKIIMOHHBIX 3aHATHUSX IO
U3y4yaeMbIM TeMaM Y4YeOHBIX JUCHUIUIMH. VIHHOBAallMOHHbIE METOABI OOYYEHHS TO3BOJISIOT
(GbopMHpOBATh OMBIT TBOPYECKOH ¥ WHHOBALMOHHOW JESITEIBHOCTH CTYICHTOB, KOTOPHIH, B
KOHEYHOM CUeTe, BIMIET Ha KOMIETEHTHOCTh OyyIIero CrenuaiicTa.
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VK 005.7:336:331
YIIPABJIEHUE BPEMEHEM CTYJIEHTA
KAK BAKHBIN ®AKTOP ITPOABUKEHUSA HA PBIHKE TPY A

A.A. Mupenkos, 1.B. Mupenkosa
benopycckuil rocyaapCTBEHHBIM YHUBEPCUTET MUILEBBIX U XUMUYECKUX TEXHOJIOTH,
r. Morunes, Pecnnybnuka benapych

Ot cTpaTterun BbIxona cTyZeHTOB BY30B Ha phIHOK TpyAa 3aBUCHUT AajbHEWIIast yCHeIHas
3aHATOCTH BBIMYCKHUKA. [laHHYIO CTpaTeruio, BO3MOKHO PACCMOTPETh Ha MPUMEPE CIEUATbHOCTH
HSKOHOMHCTA, OMUPAsiCh HA METOAUKY MPOIBMKEHUSI COBPEMEHHBIX BBIITYCKHUKOB Ha PBIHKE TPY/a,
MTOMOTAIONIYIO TPaMOTHO IIPE3EHTOBATH CEOSI.

B mHacrosimee Bpems CHeUalbHOCTh SKOHOMHUCTA MPOIOJDKAECT OCTaBaThCsA aKTyalbHOH M
BOCTpeOOBAHHOM, TaK KaK OT UX IPaMOTHOTO YIpPAaBIIEHUS 3aBUCUT Oyyllee pa3BUTHE OW3HEca.
Pa3zpaboTka ¥ KOOpAMHUPOBAHHE BBHIMOJIHEHUS TUIAHOBBIX 3ajad SIBISIFOTCS OJHOW M3 OCHOBHBIX
o0si3aHHOCTE SKoHOMHCTa. Pabora TpeOyeT MONMHONW CamMOOTHA4YH, MOCKOJBKY CHEIHAIUCT
TIIATENBHO pa3pabaThIBaeT ONTUMAIIBHBIC JUIS MPEANPHUATHS PEeIIeHHsT (PMHAHCOBBIX 3a/1a4, BEJET
yIPaBICHUYECKUI YUYET, paCCUUTHIBAET U KOHTPOIHUPYET OIOJIKET, OlleHWBaeT (DMHAHCOBBIE PUCKU,
B3aMMOJICHCTBYET C KOHTPOJHPYIOIIMMH OpPTraHaMH, YTO TAKXKE MPEAIOIaraeT COOTBETCTBYIOIIUI
dbopMaT MBIIUIEHUS U OPraHU3aTOPCKHE 3amaTku. Takxke npodeccus 3KOHOMHUCTA TpeOyeT He
TOJILKO ONpEACICHHBIX 3HAaHMH W HAaBBIKOB, HO M YCTOWYMBOCTH K CTpECCy, MO3UTHBHOTO
BOCHPUATHUS, CHOCOOHOCTH MPUHUMATH PUCK.

HananpodeccrnonanbHpiMu  3a1aTKaMH HSKOHOMHCTA JOJDKHBI SIBIIATBCS: CHCTEMHOE
MBIIIJICHHE, KOMMYHHUKAIHMS, MPOrpaMMUPOBAHHE, KIUEHTO - OPHEHTUPOBAHHOCTH, paboTa c
JI0JIbMU, pab0Ta B YCIOBUSIX HEONPEAEICHHOCTH U JIp.

[Tpu peanu3anuy OpraHU3aTOPCKUX 33JaTKOB AKTHBHO MCIOJB3YETCS CAMOMEHEIKMEHT.
Cormacio Hoznmpenko E.A, camoMeHEI)KMEHT — yMeHHue ymnpaBiiaTth coOoil. [Ipexae Bcero, 3To:
CaMOOpPraHU3aIysl, MCKYCCTBO YMpaBJIEHUS COOOM M PYKOBOJCTBO IPOLIECCOM YIPaBIEHUS BO
BpEMEHH, IMpocTpaHcTBe, oOmeHuu, aenoBom wupe [1,c.12]. CormacHo Illesenesoit B.IL.,
CAMOMEHE/DKMEHT — OpraHu3alus JUYHOM paboThl, MpelcTaBiseT coOO0il lLieneHanpaBiIeHHOE U
MOCJIEIOBATEIFHOE HCIIONIb30BaHUE HCIIBITAHHBIX METOZOB paboTHl B TOBCEIHEBHON NpPAKTHUKE
[1,c.12].

OmHoit W3  TPUMEHSEMBIX  PAa3HOBUJHOCTEH  TEXHOJOTUH  CaMOMEHEIKMEHTa,
OPMEHTUPOBAHHBIX HA pe3yJbTaT SBJISAETCA NMapT(HOINO - CTYACHTA, MPEJICTaBIEHHOE KaK MPOAYKT
B3alMO/JICHCTBUS MHTEIEKTyaJIbHOTO U TBopueckoro. CormnacHo nosuuuu E.E. ®enortosoii, T.I'.
HosukoBsoii, A.C. [IpyTueHKoBa TEPMHUH «IOPT(OINO0» TPAKTYETCS KaK «y4eOHbIN NOPTQEby, 4To
ompeseNseT IeJeHanpaBieHHoe coOpaHue paboT O00y4arouuxcsi, OMPENCTSIOMNUX YCUIUS WU
MOTEHIMAJ, PAa3BUTHE U JIOCTUXKEHUS B OJHOW MM HECKOJbKMX OOpa3oBaTEIbHBIX 00JacTAX B
COOTBETCTBUM C y4eOHBIM IiaHoM [2, c.18]. Eme ogHol 3 QyHKUMN cTyaeH4YecKoro noprdonmo
ABIISICTCA HAKOIUIEHHE MaTepuaja Jjsl pe3loMe, C KOTOPHIM BBITYCKHHK OylIeT ycTpauBaThbcsi Ha
paboty. Iloptdomro moxker (HOPMHUPOBATHCS B TEYATHOM, SJIEKTPOHHOM BHJIC WJIM  OHJIAWH-
nopT¢oano (HampuMep, pa3MeIIaeTcst Ha COOCTBEHHOM caifte).

[TopTdonno mupoko NpUMEHsETCs B 3apy0eKHON MPaKTHKE.

[Toprdomuo crymenta (student portfolios) — 93TO HMHCTPYMEHT caMOOpraHHU3AIlNH,
CaMOII03HaHUsl, CAMOOLIEHKH, CAMOPA3BUTHSI U CaMOIIPE3eHTAIMK CTyAeHTa. PaboTa CTyIeHTOB Hal
nopTQOINO0 HE CBOAUTCS K (POPMATILHOMY «HAKOIUICHHIO» MaTepualia, MOpTHOINO CIIOCOOCTBYET
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Pa3BUTHIO YMEHUH IJIaHUPOBATh CBOE BpPEMs, aHATU3UPOBATh COOPaHHYI0 MHPOPMALIUIO, YTO JaeT
CTY/IEHTY BO3MOXHOCTb CaMOCTOSITEIbHOCTH M y4eOHON mHMuuaTuBbl. Co3naHue MopTHoano —
TBOPYECKHI TPOLECC, TO3BOJISIONIMA YYUTHIBATH PE3YyIbTaThl, IOCTHUTHYTHIE CTYJIEHTOM B
pa3sHOOOpa3HbIX BMJAX JEATENbHOCTH (y4eOHOW, y4eOHO-HMCCIIE0BaTEeNIbCKOM, CIIOPTHUBHOM,
TBOPYECKOI) 3a Bpemst o0y4deHus B yHuBepcurere. OCHOBHas 1enb (HopMUpoBaHHs MOPTHOINO -
HAKOIUTh U COXPAaHUTh JOKYMEHTAJIbHOE MOATBEP)KICHHE COOCTBEHHBIX NOCTH)KEHUH CTyIEHTa B
npolrecce ero 00y4eHus! B yHUBEPCHUTETE.

[Toptdonuo nist cryneHTa MoxeT ObITh 0(OPMIIEHO B OJTHOM U3 TPEX BapUAHTOB:

— mopTdOINO  JOKYMEHTOB: JMIUIOMBI, TPaMOThl, CBHUJETEIBCTBA, CEPTU(HKATEHI,
yIIOCTOBEPEHMUS;

— nopTt¢oauo padboT: TBOPUECKUE PAOOTHI, HCCIEOBATENbCKUE pAOOTHI, TPOCKTHI, y4acTue
B HAY4YHONPAKTUYECKUX KOH(PEpEeHIHIX, KOHKypcax U JIp.;

— mopTdOINO  OT3BIBOB:  XAPAKTEPUCTUKH C  MECT  HPOXOXKIEHHS  MPAKTHUKH,
pPEKOMEHATeNIbHbIE MHCbMa, OT3BIBBI O JOCTHKEHHUSX CTYJIEHTa BO BHEYYEOHOW [eATEeNIbHOCTH,
pesoMe.

C yueroM nudpoBH3anmu, KOTOpas B HACTOALIEE BPEeMs aKTUBHO 3aTparuBaeT Bce CQepsl
JESTeTbHOCTH U IUKTYET UX Pa3BUTHE, ONPEEIsisi HOBBIE IEPCIIEKTUBHBIC KaIPbl, BOCTPEOOBAaHHBIE
B YCJOBHUSAX BBICOKOTEXHOJIOIMYHOIO MPOM3BOACTBA M LHppoBoii skoHoMuku Future Skills,
NOPTQOINO CTYACHTA TAKXKE SBISETCS M METOIOM IPOJBUKCHUSI COBPEMEHHBIX BBITYCKHHUKOB Ha
pBIHKE Tpy/Ja, MOMOTAIOLIMM IPaMOTHO MpPE3eHTOBaTh ceOs mpu OyaylieM TpyJdOyCTpPOHCTBE,
BBIICNAS ~ TpaHC(hOpMAIMI0 HABBIKOB W pPabouMX (YHKIUA COBPEMEHHOIO CHEIHAJHNCTa B
KOHTEKCTE TEXHOJIOIMYECKUX U3MEHEHUI.

Tak Bo3MOKHOE TOPT(HOINO CTYJACHTA CIIEHUATFHOCTH (PUHAHCHI U KPEOUT, KBaTH(pUKaIUu
HSKOHOMMCT MOYKET BKJIIOYATh CIEAYIOIINE JIEMEHTBI:

— tutyapHeld Juct (®UO, rox poxaeHus, Kypc CTylAeHTa; HauMeHoBaHue BY3a,
CHELUANIBHOCTh; OTYETHBIH IEpPHUOJ MNPEJOCTABICHUS MATEepPUaloB;  KOHTAKTbl (MOOMIIbHBIN
TenedoH, AIEKTPOHHBIN aapec), hotorpadus);

— KpaTKyro aBToOuorpaduio cryieHTa (ONMCaHHWE BaKHEHIIMX >KM3HEHHBIX COOBITHH
CTY/ICHTA OT POXKICHUS JI0 HACTOAIIETO BPEMEHHN ),

— 1nepedeHb O(UUUANBHBIX JOKYMEHTOB (IIpUMEpbl paboT, YCHEeBAaEMOCTb CTYyJCHTa
(cpenuuii 6amt ycrieBaeéMOCTH IO TUCIUILIMHAM YY€OHOTO TIJIaHa), OT3bIBHI;

— CBEJEHMs O MPAKTUYECKOM NeATeNbHOCTH (IPAaKTUKa Ha MPEeANpUATHH (OMHMCHIBAETCS
HAaNMEHOBAHHE NPAKTUKU (OPraHM3aIMOHHO-KOHOMUYECKas, aHaJTUTHYeCKas, NpPeIIUTUIOMHAs)
CPOKH M MECTa POXOXKJCHHUS, BBIOJIHAEMbIE (DYHKIIUHN; MacTep-KIacChl);

— OTYETHl O HAYYHO-MCCIIEAOBATEILCKOW JAEATEIHHOCTH (OJUMITHAIbI, KOHQEpEeHIINH, C
yKa3aHMEM Ha3BaHUs, MeCTa U BpPEMEHHU NpOBeAeHUs, (akTOB NpHU3HAHUA (IPaMOT, AUILIIOMOB),
HAJIMYHE MyOJIMKAUi U BBICTYIICHUH, KOHKYPCHBIX TIPOEKTOB C YKa3aHHEM TEM);

— OTY4EeT O BHEYYEOHBIX MEpONPHUATHIX (KOHKYpCHl (yKa3aHHE KOHKPETHBIX BHJIOB
NESTeNbHOCTH, MOPYYSHHH M (PaKTOB OOIIECTBEHHOTO NMPH3HAHHS OJaroJapCTBEHHOE MHCHMO U
1p.); COPEBHOBaHUs (yyacTHe B CIIOPTHUBHBIX COPEBHOBAHMAX, C YKa3aHUEM MM 0e3 MMEIoIuXcs
CHOPTUBHBIX Pa3psAI0B U 3BaHUiN)) U 1Ip.;

—  JlaHHBIE O JIOTIOJIHUTENILHOM 00pa3oBaHHM (KypChl, BTOpas crenuanbHocTh). Crienyer
YUUTBHIBaTh HOBBIE TPEHIBl W BHIOMPATh TOJIXOMAAIIYI0 KaphepHYIO CTPATETHI0O C YYETOM
U poBU3AIMHY SKOHOMUKHU. Tak HampuMmep, CMEeKHOW OyAyT Takas CHEelHaTbHOCTh (PMHAHCOBOTO
CEeKTOpa KaKk  aHaUTHUK KuOepOe30macHOCTH B (PUHAHCOBOM CEKTOpe WM pa3paboT4ukK
NEPCOHATBHBIX IEHCHOHHBIX IJIAHOB;

—  KOMIIETEHIINH, OCBOCHUS IIPOTPAaMM ITOATOTOBKH CIICITHAMCTOB BBICIIIETO 3BEHA.

Takum 00pa3oM, ympaBji€HHE BPEMEHEM CTYIEHTOB SIBIISETCS BaKHBIM (DaKTOpPOM HX
JaTbHEHUINeTo MPOABIKEHHSI Ha PhIHKE TPYy/Ia.
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Crnucok nurepatypsl
1 PsbuxoBa, H.E. IlepconanpHblii MeHemxkMmeHT: yueOHoe mocobue / H.E. PsOukosa;
OpenOyprckwuii roc. ya-1. — Opendypr: OI'Y, 2019. — 138 c.
2 PeynoBa, M.A. TailiM-MEHEIDKMEHT CTYyJICHTa YyHHBEPCHTETa: YydeOHoe Tmocobue /
M.A. Peynosa; OpenOyprckuii roc.yH-T. - Openoypr: OI'Y, 2012. — 103c.

YK 378:004.8
MOCTPOEHUE UHJIUBUIYAJBHON OBPA3OBATEJIBHON TPAEKTOPAH
HA OCHOBE AJITOPUTMA MYPABbUHOM KOJIOHUH

T.B. Mpouek
benopyccko-Poccniickuii yHUBEPCUTET,
r. Morunes, Pecnyb6nuka bemapych

OnHO# M3 BOXHBIX TEHACHIIMN COBPEMEHHBIX AJICKTPOHHBIX OOYUYAIOIIMX CUCTEM SIBIISICTCS
WHIVBUAyIM3ausl 00pa3oBaTeNbHOM TpaeKTOpHH. 3ajada ONpPEISICHHUS WHIWBUYaTbHOM
obpazoBarenbHoii TpackTopun (MOT) mpencraBiser coOol HaXOXIEHHUE IOCICIOBATEIHBHOCTH
o0yJaromux MaTephasioB (JEKIHs, TUTIOBAs 3ajJada, TeCT W T. II.) MHAUBHIYAIBHO UIS KaXJIOTO
00y4aroIIerocs C y4eToM ero temrna o0y4eHus, mIpoOesoB B 3HAHUSAX U T. 1.).

Tax kak onpenenenue MOT npencrasnsier co6oit NP-Tpynnyto 3amauy, To Uil €€ pelieHus
UCIONB3YIOTCS. METOJIbl HMCKYCCTBEHHOTO HWHTEIJIEKTa, B YAaCTHOCTH, alTOPUTMBI POEBOTO
uHTeuiekta. OOYCJIOBJIEHO 3TO TeM, YTO TIIOBEJIEHHWE MacChBa OOYy4YaloIIUXCA B IOWCKE
MOCIIE0BATEIBHOCTH O0YYaIOMIMX MaTepuaioB, MO3BOJIAIOIICH JOCTHYb 32 HAaHMMEHbILEE BpPEeMs
HAWTYYIIUX Pe3yIbTaTOB 00YUYCHHS, OJM3KO K MOBEACHUIO ar€HTOB OMOWHCITUPUPOBAHHBIX POCBBIX
cUCTeM Mpu mnoucke nuiu. Hanbonee 4acto mpu 3TOM HCHOIB3YIOTCS Pa3IMYHble MOAU(PUKAIIUU
anroput™Ma MypaBbuHOW KoioHMH (Ant Colony Optimization (ACO)), mis OOJBIIMHCTBA W3
KOTOPBIX XapaKTepHa CIeAyIolas TUIIOBas MOCIe0BATeIbHOCTh 3TanoB npu onpenenennn MOT
[1-5], n3nokeHHast najnee 1o maram.

[Mar 1. Jng xaxaoro MypaBbsi kK MHUIHAIW3UPOBATh HAYaIbHOE IOJOKEHHE B yueOHOM
Kypce IyTeM Ha3HaYeHUS y3Jia i C 00yJaroNIiM MaTepPHaIOM.

[Har 2. OnpenenanTs BEPOATHOCTH IEpEXoa P,-]I-{ € 13 y3ma i B KaIplil y3end j U3 CHHCKa

JIONYCTHMBIX Ha ClefyiomeM mare y3noB J, j e JK. Bepostrocts PY € 3aucut or 3HaueHus
(bepomona T € ma peGpe r, W BHIMMOCTH (NpHBIEKATENBHOCTH) y3na M, C crenyrouum
o6pasom: PX(1)=1" ¢ 1" >t €, C
- Bj ij A ij € N
lejik

[ar 3. [lepeiT B y3€1 j C MAKCUMAJIbHBIM 3HAYE€HUEM F;JlC (.

[[Tar 4. O6HOBUTH 3HaueHue ¢GepoMoHa T € Ha pebpe r,» WCHapss HMMeromeecst
KOJINYECTBO (pepoMOHa T _(¢) Ha HEKOTOpYI HeOousblIyto BennuuHy p (0<p<1) u nodOasiss Ha
ij
~ ~ ~
pedpo r,; KOIMYECTBO depomona At i (1) , OTIIOKEHHOE MYPaBbEM K: T =p T (-1 + At i <.

[ar 5. Ecam ycnoBwe OKOHYaHUS Kypca IOCTHTHYTO (HampuMep, YCIEIIHO pelieHa
HUTOTrOBasA KOHTPOJIbHAaA pa60Ta 1501051 HpOfI}IGHBI Bce 00s13aTeIbHBIE JJI1 U3YYCHHA DJICMCHTBI Kypca),
TO pabora anroputma u nocrpoenne MOT 3aBepiieHbl, HHAYE — MepeXo/] K mary 2.

Tpaektopum 0OydarOmUXCsl, TPOIICAIIMX KypC 3a HaWUMEHbIIee BpeMs, Oaromaps
OTJIO)KEHHBIM UMH (pepoMoHaM OBICTPO CTAHOBATCS 3aMeTHBIMU. MeHee wucrnonb3dyemble MOT
MMOCTENEHHO MCYe3al0T. 3a1a4a PepoMOHOB — 00€CTIeUunTh padoTy KaHalla CTUTMEPTHH, C TTOMOIIBIO
KOTOPOTO MOYKHO OpPraHWU30BaTh pACIpENeTICHHOE BO BPEMEHH HEMPSMOE B3aUMOJICHCTBUE
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MypaBbEB KOJOHHH, KOTJa OJHU MYpPaBbH IMPU NPOXOKACHUU TPON M HAXOKICHUU TOOBIYU
OTKJIQJBIBAIOT (PEepOMOHBI (CHEIUaIbHbIE XUMHUYECKHE BEIIECTBA, NPHUBJICKAIOMNE APYTHX
MypaBbEB), a JpYrHe€ MypaBbU CTPEMSTCS W30MpaTh TPOMBI C HAWOONBIIUM 3HAYCHUEM
OTJIO)KCHHBIX (hePOMOHOB.

B OoNBIIMHCTBE M3BECTHBIX IMYOJUKAIMKA HCIIONIB30BAMCEH CICAYIONINE BUABI (DEPOMOHOB,
OTKJIa/IpIBacMble Ha pedpe rpada (oauH BUI (HEpPOMOHOB WIIM KOMOWHAIUS U3 HECKOJIBKHUX BHJIOB
B 3aBUCUMOCTH OT CIEIM(PHUKH MTPEIMETHOM 00IacTh).

1 ®epoMOH OILIEHKH, BEIWYMHA KOTOPOTO OMNpPEAENseTCs B 3aBUCUMOCTH OT OIICHKH,
3apaboTaHHOW MypaBbeM 3a pPellleHue 3aJaHusl B PO IeHHOM y3ie [1].

2 ®epoMOH JMYHBIX OCOOEHHOCTEH, YYUTBHIBAIOUIUN IOMHUMO OIICGHKH 3a IPOWIEHHOE
3aJlaHue JIPYTHe JTMYHbIE OCOOCHHOCTU WUJIU JOCTHKEHUS MypaBbs (HampuMep, BPeMsl BBITIOTHEHUS
3a/IaHMsl, MHIMBHIYAJIbHBIC OCOOCHHOCTH 3a0bIBaHMS MPOMACHHOrO MaTtepuana). Tak, B padote [2]

=
MIPEAJIONKEHO TaHHBIA (PEPOMOH PACCUUTHIBATH 110 (hopmyiie Arffj =R;+ (’l]]‘ / Snax Ti]]? Tne Rl.j
— KOO(QPUIMEHT MaMsATH, XapaKTepu3ymoluii 3a0biBaHME B Mpolecce OOy4YeHUS C TEUECHUEM
BpEMEHH, S i’; — OIICHKA yueHUKa Kk; TUk — BpeMs IIPOXOKICHUS YIIPaXKHEHUS; S, — HaUBBICIINN
0aJu1 cpean ydaimuxcs, KOTOpble POILIH pedpo I

3 depoMOH BaXHOCTH, XapaKTEPH3YIOMIMH BaXXKHOCTH (BeC) MPOXOAMMOIrO y3la H
yCTaHaBJIMBAaEMbIi npenogaBaTeseM [3].

4 ®epoMoHBI ycriexa (orpe/ernsieMble B Cllydae YCIEHIHOTO MPOXOXKIACHUS y371a) U Heylauu
(paccuMThIBaEMbI€, €CIIM 33JaHUE B y3JIe HE PELIEHO), BEIMUYHUHBI KOTOPBIX MOTYT OTKJIAJbIBATHCS

HE TOJIBKO Ha TeKyliee pedpo r,j» HO M Ha HECKOJNLKO MPEIIIECTBYIOMIX pedep ¢ mocTeneHHbIM

YMEHBUICHUEM UX 3HaUeHUH [4].
5 @epoMOH CXOKECTH, OMPEICISIOUINA MEPy CXOKECTH MEXKAY aTpuOyTaMH ¢ MypaBbs Kk U

1/2
o ~ ~
MypaBbeB «, 3aBepmmBLINX y4eOHbIH Kype [5]: S€ a = Iwa € —x, E"‘W; -1, /2] , TIe
X —3HaUEHHE KaXJO0TO arpulyTa OOYyYaromerocs; w, — BECOBbIE KOA(PHUIMEHTHI, TO3BOJISIONINE

Y4€CTb 3HAYUMOCTb HpI/IO6peTeHHLIX HAaBBIKOB (I/IJ'II/I CY6’LeKTI/IBHy10 3aUHTCPCCOBAHHOCTD
B U3Yy4YCHUU TCMbI TCKYILICTO y3J1a); W; — BECOBBIC KO3(1)(1)I/II_[I/IGHTLI AJIsL yd€Ta BpEMA O6y‘IeHI/I${.

MoxHO chopMyIHpoBaTh CIAEAYIOIINE PEKOMEHAIMH 110 MPUMEHEHHUIO Pa3IMYHbIX BHUJIOB
(hepoMOHOB B MOAM(PHKAIIMH aITOPUTMA MypaBbUHON KOJIOHUH JUIs 3a1a4u noctpoenust MOT:

— B IIPOCTEHIIEM CiIydae MOTYT HCII0JIb30BaThCs (DEPOMOH OLIEHKU U (PEPOMOH BaXKHOCTH;

—B ClIy4ae, €CIM CXOXKECTb OOydarollerocs ¢ JAPYrMMH YYallUMHUCS OIpEeNsIeTcs
HEMOCPEJCTBEHHO B X0/I€ Pa0OThI AITOPUTMA, MOXKHO HCII0JIb30BaTh (PEPOMOH CXO/ICTBA;

— B Clly4ae yuyeTa JIMYHBIX XapaKTePUCTUK ydalerocst — (GepoMOH JIMYHBIX OCOOEHHOCTEN;

— B cJIy4ae y4yeTa BIMSIHMSA Nelarora Ha myTb MypaBbsi — (P€pOMOH Ba)KHOCTH.

Monudukanus aaropurMa MypaBbUHOM KOJOHUH, OJ00HAs ONMCAaHHOW B JIaHHOM pabore,
UCMOJNb3yeTcsl B NPOrpaMMHOM KOMILIEKce, pa3paboTaHHoM B benopyccko-Poccuiickom
YHUBEPCUTETE M PEaTU3yIOIIEM IpOILEeCcC MOCTPOSHUS] MHAWBUIYAIbHOW TPACKTOPUU OOYUEHHS
TEXHOJIOTUSM MPOMBILUIEHHOTO porpaMmMupoBanus [1].

Crnucok nurepatypsl

1 CBHzETENBCTBO O TOCYAAPCTBEHHOM perucrpannu mporpammsel st OBM Ne 2019662022
Poccuiickas ®enepauus. [Iporpamma s opraHuzanuu ympasieHus nporeccom oOyuyenus IT-
cnenuanuctoB : Ne 2019660933 : 3assn. 05.09.2019 : omy6n. 13.09.2019 / C. II. SAAnykoBwuu,
T. B. Mpouek, JI. C. OpexoBckuii.

2 Rastegarmoghadam, M. Improved modeling of intelligent tutoring systems using ant
colony optimization / M. Rastegarmoghadam, K. Ziarati // Education and Information
Technologies. —2017. — V. 22. — No. 3. — P. 1067-1087.
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3 Kamsa, I. The combination between the individual factors and the collective experience
for ultimate optimization learning path using ant colony algorithm / I. Kamsa, R. Elouahbi //
International Journal on Advanced Science, Engineering and Information Technology. — 2018. —
V. 8.—No. 4. —P. 1198-1208.

4 Allach, S. Modeling of e-learning based on ant colony algorithm / S. Allach, M. B.
Ahmed, A. Ghadi, M. Essaaidi // International Journal of Networks and Systems. — 2012. — V. 1 —
No. 1. - P. 37-42.

5 Hronuuesa, FO. KO. ANroputMbl poe€BOro MHTEIUIEKTa M MX NMPUMEHEHHUE /ISl aHAIU3a
obpazoBarenbHbiX MaHHBIX / FO. FO. dionmuesa / OtkpeiToe o6pazoBanue. — 2019. — T. 23. — Ne 5.
—C. 33-43.

VIK 738.2
MNPUMEHEHUE COBPEMEHHBIX TEXHOJIOTI' M1 OBYUEHMSI
B OBPA30OBATEJIbBHOM INPOLHECCE

JI.LU. Hazuna, A.H. Ilernna
Boponexckuil rocy1apcTBeHHbIN YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTUH,
r. Boponex, Poccuiickas denepanus

CoBpemMeHHOE BbICIIEE OOpa30BaHHWE BO3MOXHO MPEACTaBUTh B BUJE YIPOLIEHHOU
CTPYKTYpBI CIeAyIOIIUM 00pa3oM: chepy BbICHIET0 YIpaBiICHHMs, MEAarorMKo-Ipeno1aBaTeabcKoe
IIPOCTPAHCTBO M IPOCTPAHCTBO NOTpPEOUTENEN 3HAHMM IO MHOTOYMCIEHHBIM HAIpPaBICHUSAM
NOJAroTOBKM KaapoB. Ha yueOHBIM npornecc, BKIOYAOIUN TpaJulMOHHbIE (KJIacCUYeCKHue) U
WHHOBAIlMOHHBIE (OpMBI  OOYYeHHs, HAKJIAJBIBACTCS TMPOIECC peanu3aluu  TpeOoBaHMN
denepanbHOr0 rocy1apcTBEHHOro0 00pa30BaTENILHOrO cTaHaapTa Bbicuiero obpaszoBanus (PI'OC
BO).  TpagumuoHHbli  00pa3oBaTeiabHBIH  MPOLECC  XAPAKTEPU3YeTCs  HENpPEpPhIBHBIM
npeoOpa3oBaHueM 0Opa3oBaTeNbHBIX CTAHAAPTOB, YTO OOYCIIOBIEHO M3MEHEHHEM IOoAXola K
HOJTYYEHHIO MPOQECCHOHATBHOTO 00pa30BaHMs HA OCHOBE HAOOpa HEOOXOAMMBIX KOMIIETECHIIHH.
Ha ypoBHe mnpodeccopcko-IpenoiaBaTebCcKoro COCTaBa B COBPEMEHHBIX YCIOBHSX BCe
OTYETJINBEE  BBIPUCOBBIBAIOTCS  NMPOOJEMBbI  COOTHECEHMsI  MPHUHIMIA  CHUCTEMHOCTH U
MHHOBAIIMOHHBIX METOOB (HampuMmep, MeToJa y4eOHBIX MPOEKTOB), MCUXOJIOTUU MBILIUICHUS U
(¢bopMHpOBaHUs 3HAHUM, ONTHUMU3AIMM BCTPAUBAHMUS WHHOBALIMOHHBIX METOJIOB B MHOTOJIETHUI
y4ueOHO0-00pa30BaTeNbHBIH Mpolecc.

Hapsiny ¢ TpanuuumoHHBIMEH MeTOAaMHM OOYYEHMs] TIOJIY4aloT paclpOCTpaHEHUE B
00pa3oBaTeNbHBIX TEXHOJIOTUSIX TAKUE METO/IbI, KaK:

—  METOJ UCIIOJIb30BaHMsI ayIMOBU3YaIbHBIX CPE/ICTB;

—  MeToj y4eOHBIX IPOEKTOB;

—  MeETOoJ KEHCOB;

— METOJ AaKTHBHBIX JIEKIUH (JeKUUS-TUNOTe3a, JICKIUSA-KOHCYIbTAlUs, JIEKLUs-
TUCKYCCHSA);

—  METOJ MaJbIX TPYIIIL;

Kpyribsli cToia (hopym);

METO]I Ipecc-KOH(pEPEeHIINH;

pelTHHrOBas crucTeMa OlleHUBaHUsI pedepaToB (KOHTPOJIBHBIX padoT);
IT-rexnonoruu (On-line meTon);

JpyTue UHTEPAaKTUBHBIE METOIBI U hopMmsl [ 1, 2].

Hcnonb30BaHue ayAMOBU3YaJbHBIX CPEACTB OPraHUYHO BIIMCBHIBACTCS B TPAJUIIMOHHBIN
00pa30BaTeNbHBIN MPOIIECC HA JIEKIUAX, TPE3EHTAIMIX BHITYCKHBIX KBATH(QUKAIIMOHHBIX paboT U B
apyrux gopmax oOydeHus. AHalu3 MeToJa y4eOHBIX MPOEKTOB MOKa3bIBaeT HEOOXOIUMOCTh €ro
COOTHECEHUs C TEKYIIMM YPOBHEM IOJTOTOBKHU CTyJ€HTa. Y4eOHBbIM HpoeKT TpedyeT OO0ibIIoi
WHIVBUAYAJIBHOM  WIM  TPYNIOBOM  CaMOCTOSATENBHOCTH, a@  3HAYUT  ONPEACIIEHHOU

72



(byHIaMEHTaIbHOW MOATOTOBKM JJISi caMoOpealu3allil U pealu3aliil WHAWBUIYAIBHOTO WIH
IPYNIOBOrO TBOPYECKOTO TMoOTeHIuana. JlpyrumMu cioBaMu, oOOydarolmuiics IOJDKEH BIAAETh
METOAMKOW CHHTE3a W aHallk3a, TaK Ha OCHOBE aHaJIM3a IOCTABICHHOH NpPOOIEMBbI IOJIKEH
chopMyIupOBaTh LEMM U 33Ja4d U B JajbHEHIIEM OINpeaeauTh METOAbl U CPEeICTBA MOIy4eHUs
pe3yJibTara.

Y4eOHBIH TPOEKT JUIA CTyIAEHTa MPEACTaBIsSeT €000 MHOTO()YHKIIMOHAIBLHBIN
MHCTPYMEHTAPHI MO3HaHUA, OOy4YeHHsS W BOCHHUTAHUS, KOTOPBIA TO3BOJIAET BBIpaOaTHIBATh H
pa3BUBATh TAKME KOMIIETEHTHOCTH, KaK:

—  aHaJIu3 [IOCTABJIEHHOM 3a/1a4ll HA OCHOBE CUCTEMHOI'O IIPUHIIMIIA CTaHAaPTU3ALUY;

— ¢opMynupoBKa 1enei 1 3aaay;

—  IUIAHUPOBAHUS U OpraHU3aLMUs 1€ATEIbHOCTH;

— TIOHMCK U KOHIEHTPUPOBAaHHUE HEOOX0IUMOI HH(OpMaLIUH, €€ CUCTeMaTH3aIus;

— IIOATrOTOBKA Marepuaia JJjs IPOBEACHUS PE3ECHTAUUU B TPYIIIIE;

— IIPUMEHEHUs 3HAHUW, YMEHUN U HaBBIKOB B Pa3JIMYHBIX, B TOM YHCJIE U HECTAHIaPTHBIX
CUTYaLUSIX;

— IpPEe3EeHTaluu IPOEKTa U €€ PE3YyJIbTaTOB;

— IOATOTOBKA K peaju3aliy NPOeKTa;

— TpUMEHEHUE HABBIKOB HCCIEAOBAHUN (aHANIM3, CHHTE3, MOJATrOTOBHUTENIbHAS CTaaUs
o0ecrieueHus pecypca MpoeKTa).

Y4eOHbIC MPOCKTHI, CYIMIECTBYIONINE B OTCUSCTBEHHOW 00pa30BaTeIbHON MTPAKTUKE, JICIISATCS
Ha HECKOJIbKO IPYIIIL:

1) no xapakTtepy OCHOBHOH JI€ATEIbHOCTU B IPOEKTE PA3JINYAIOT TAKUE BUJIbI, KaK:

—  HcchenoBarenbckuil mpoekT. OH BKIIOYaeT OOOCHOBAaHWE AKTYaJbHOCTH H30paHHOM
TeMbI, 0003HAaYCHUE 33734 MCCIIEJOBAHNUS, 0053aTeIbHOE BBIABM)KEHUE TUIIOTE3BI C TIOCIIEIYIONICH
ee MPOBEPKOHl, OOCYKIEHHE TMONYyUYEeHHBIX pe3ynbTaToB. lIpu 3TOM HCMONB3YIOTCA METObI
COBPEMEHHOW HayKH: JJAOOPAaTOPHBINA SKCIIEPUMEHT, MOJCITUPOBAHHE, COIMOJIOTUYECKHIA ONpPOC U
ApYroec;

—  uHGOPMAIMOHHBII TPOEKT, KOTOPBIA BKIIOYACT CTPYKTYpPHBIE MOJEIH, CXEMBI
B3aMMOJICICTBUS, pacyeTHble [aHHbIE O PE3yJbTaTUBHOCTU U AI(PGPEKTUBHOCTH IMPOEKTA.
Peanuszanueit Takoro rnpoekra yacto sBisercs nyonukauus B CMU, B T. u. B InTepHere;

—  TBOPYECKMH MPOEKT, KOTOPHIM Halle BCEro IMpeanojaraer JesTeIbHOCTh B 00JacTh
HCKYCCTBa;

—  UTPOBOM MPOEKT, KOTOPBIM IPEANOIaraeT NCII0JIb30BAHUE PA3HOTO POJa JINTEPATYPHBIX
WIM UCTOPUYECKHMX CIOKETOB, CUTyalui. Pe3ynapTar mpoekra ocTaeTrcs OTKPBITBIM JI0 CamMoro
OKOHYaHMUS;

—  TPaKTUKO-OPUEHTHUPOBAHHBINA MPOEKT, KOTOPBIM MOKET peniath nNpodsieMy COlMaIbHOM
3HAYUMOCTH;

2) 1o NpeAMETHO-COAepKATENbHOM 00JIaCTH pa3InyaroT TAKUe BU/IbI, KakK:

—  MOHOIPOEKT, B paMKax OJHOM 00JIaCTH 3HaHUIi;

—  MEXIIPEIMETHBIN NMPOEKT, HA CTHIKE Pa3IMUHBIX 001acTEN.

3) MO KOJMYECTBY YYacCTHUKOB TPOEKTa (MHAMBUAYaJbHBIN, MapHBIM, TIPYNIOBOM,
KOJUUIEKTUBHBIN, MACCOBBIH).

Kparkuii mnepedeHp pe3ynbTaTOB MeTOJa YYEOHBIX IPOEKTOB IO3BOJSET COOTHECTH
MIPUMEHEHHE 5TOr0 MeTojJa M chenuduky oOpa3oBaTeNbHOM MNporpaMMbl: web-cailT; aHaiu3
JAHHBIX COIMOJIOTMYECKOr0 ONpoca; aTiac; OU3HEeC-IUIaH; BUACODMIbM; BUACOKINIT; HIIEKTPOHHAS
razera WM >KypHaj; 3aKOHOMPOEKT WJIM HOPMAaTHUBHO-TIPABOBBIE JOKYMEHTBI; KapTa; KOJUIEKIINS;
IU3aliH-MaKeT; MOJEIb; MY3bIKaJbHOE IIPOU3BEACHUE; MYJIbTUMEIUNHBIA TNPOAYKT, IaKeT
peKOMeHIaluii; MyOInKaIKs; MyTeBOUTENb; PEKIaMHBIN MPOCHEKT; cepus WILTIOCTPALUN; CKa3Ka;
CNPAaBOYHHK; CIICHApHUA; BUPTyalibHasl SKCKYpCHs; COOPHMK COUYMHEHMI; JTHEBHUK ITyTELIECTBUH;
IJIaBbl U3 HECYILECTBYIOIIETO y4eOHUKA U JIp. AHaIM3 3TOTO MEpPEedHs MPUBOJIUT K BBIBOAY, UTO
TPaJMLIMOHHBIA METOJ SBISIETCA JAOMUHUDPYIOUIUM JUIsl IPOBEIACHMSI JAHHOM HHHOBAI[MOHHOM
¢dbopMbl 00yuenus [3].
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Jlaxxe KpaTKuil aHaIM3 BCEro MHOT00Opa3usi MHTEPAKTUBHBIX METOJIOB OOYYECHUS TTPUBOIUT
K HEOOXOJIMMOCTH YIOPSAOYEHHS] BCETO apceHajla MHHOBALMOHHBIX METOJOB, MPEXAE BCEro K
(byHIaMEHTAIbHOW CHCTEMATHU3allud U KIaCCU(PUKAIMM METOAOB M TEXHOJOTHMH, MOCIEAYIOIEH
pa3paboTKke METOIMYECKOTr0 ¥ HOPMATHUBHOI'O 0OecledeHHsl UX B 00pa3oBaTelIbHOM Ipolecce [4].
Janee cienyer pa3paboTKa CTaHAApPTOB OOPa30BaTENBHOTO Ipolecca B Y4eOHBIX 3aBEICHUSX.
[locme »9TOro JOrMYHO HACTyHaeT CTaaus pa3pabOTKU HALMOHAJIBHBIX CTAHJApTOB IO
LEHTPAIU30BAHHOMY HCIIOJIb30BAHUIO MHHOBAILIMOHHBIX METOJI0B U TEXHOJIOTUH.

bonbuioe pasBuTHe moONydyaeT B Hacrosiiee BpeMs B oOpazoBaHuu On-line wmeron.
Bo3MoxHO, eMy npuHaAnexXuT Oyayiiee B oOpa3oBaTeNbHBIX TexHosorusx. Ho 3xmeck ciemyer
IIOCMOTPETh HE TOJIBKO COAEPKAHNE U JOCTOMHCTBA METO/Ia, HO M OPraHU3al[MOHHBIE TOCIEACTBUSA
B pe3yJIbTaTe MAacCOBOTO BHEJPEHUS e€ro B oOpazoBaHue. VIMEHHO OHJIaliH-00pa30BaHKUE MO3BOJIHT
YCTPaHUTh BpeMEHHBbIE paMKH 00ydeHus. OnapeHHble CTYICHThI MOTYT 3aBEpIINTh CBOE O0yUeHHe
B TOpa3/l0 MEHBUIME CPOKH, YeM TNPEAYCMOTPEHO TpaJuIHOHHBIM oOpa3oBaHueM. MeHee
OJIapEHHBIE CTYIEHTHl OYAYT BBIHYXKIEHBI, €clii MOTpeOyeTcs, YYUThCS HEOTpaHMYEHHO, HO Ha
iatHo ocHoBe. Takas ¢opma oOyyeHus Oosiee OEeMOKpaTHYHa MO CPAaBHEHHIO C JKECTKO
MPUBSI3aHHOM K ONpeeseHHbIM CpOKaM M OyJeT CIOCOOCTBOBATH YMEHBIIECHUIO KOPPYIIUU MPU
YCIIOBUU 00€CIEYEHUH MPEenoaBaTeisiM JOCTOMHOM 3apIuiaThl (Hampumep, Kak B CKaHAMHABCKUX
CTpaHax).

HecomueHnHO, OHIIaHH-00yUYeHHE SBISCTCS MHHOBAIIMOHHOW (POpMOIi 00pa3oBaHusi, KOTOPOE
HeceT B ce0e mporpeccuBHOe Hadano. HexoTopwie mpoOieMHBbIE CTOPOHBI 3TOi (HOPMBI MOXKHO
NpeIBUJIETh WM IPOTHO3UPOBATH YyXKE€ celyac, Apyrue BBIABATCS B Ipolecce OOydeHus.
Hanpumep, k »Toii ¢opme oOydarommuiics AOKEH OBITh MOJATOTOBJIEH OPTraHU3aIMOHHO,
METOANYECKU U CUCTEMHO.

CucrteMHBI TpUHLIUI OOy4YEeHUS HEOTAECTUM BOOOIIE OT 000 JesITeNbHOCTH, OH
YHUBEpCAJICH, HO HANOJHATH €€ COAEP/KATEIbHYK) YacTh HAa OCHOBE CHCTEMHOI'O INPUHLHIA U
JPYTUX OCHOBOIIOJNATAIONINX MOIXOJ0B SIBJISETCS 0 CHX MOpP YAEIOM OMBITHBIX MPO(deCCHOHAIOB.
Bricokuii ypoBeHb nipodeccroHanm3Ma GOpMUPYETCsl He TOIBKO JTUIHOCTHBIMU Ka4eCTBAMHU, HO U
MIOCTAaHOBKON BBICOKOKAUYE€CTBEHHOT0 0Opa3zoBaHus. [Ipennochuikoil k ’TOMy B HacTosIIee Bpems
SBIISIETCS MCIIOJIb30BAaHUE MHPOBOTO ONBITa B 00NacTH oOecreueHusi KadecTBa JEeSTEIHHOCTH,
BOIUIOIIEHHOE B MEXIYHApPOJHbIE CTaHAAapThl MEHEI)KMEHTa KadyecTBa, OOecleunBaronme
(YHKIIMOHUPOBAHUWE CHUCTEM MEHEMXKMeHTa (ympaBlieHHUs) KadyecTBa B OpraHU3alMM WJIM Ha
MpEANPUITHH.

Takum o0pa3oMm, Ha OCHOBAaHUH MPOBEACHHBIX MCCIIEIOBAaHUI MOXHO CJENaTh CIEIYIoIIne
BBIBO/JIBI:

1. TIlpakTukyromeecss MHOXKECTBO  WHHOBAallMOHHBIX  METOJOB W  HOBaUuMd B
00pa30BaTeNbHBIX TEXHOJIOTUSAX CBUIETENHCTBYET O HEOOXOIUMOCTH MX CHCTEMAaTHU3allUU C IENbI0
pa3paboOTKH CTaHIapTOB OpraHU3aLM IS JaJbHEHIIIEero HCIOIb30BaHusl.

2. llpu BHeApEHUM WHHOBAIIMOHHBIX METOJOB M TEXHOJOTHH HEOOXOIMMO CIeA0BaTh
YPE3BBIYANHO aKTyaJIbHOMY JJII COBPEMEHHBIX YCIOBUN M MMEIOLIEMY YHUBEPCAIbHOE 3HAYCHHE
MPUHIUITY: BCE JNEUCTBHUS JTOJKHBI BOBJEKATh M CIUIAYMBATh KOJUIEKTUB B €JUHOE LEI0€. DTOT
MIPUHIIMII JJOJKEH MTPaKTUKOBAThHCS Ha BCEX YPOBHIX 00pa30oBaTeNIbHOTO MpoIiecca.

3. Beicmiemy  ympaBiI€HUIO  ONPEACIUTh  CTAHAAPThl  MaTEPUATbHO-TEXHUYECKOTO
o0OecrieueHrsT HMHHOBAIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH I CO3JaHMsl  €IUHOTO
TapMOHHU3UPOBAHHOTO 00Pa30BaTEIHHOIO MIPOCTPAHCTBA.
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HNCITOJIb30BAHUE KOHCTPYKTUBUCTCKHUX METOJIHUK B IIOAI'OTOBKE
CTYAEHTOB, OBYYHAIOIIUXCA 110 HAITPABJIEHUIO <MEHE/ZKMEHT»

J.B. Huxkonenko, O.U. JInxTanckasi
Cubupckuii yHUBEPCUTET OTPEOUTEITHCKON KOOTICpaIUH,
r. HoBocubupck, Poccuiickas ®enepanus

OaHuM U3 HEOOXOAMMBIX YCIOBHM TMOJATOTOBKM KBAIM(DUIMPOBAHHOTO CIIELUAIHNCTA,
00J1aaroIIero He TOIBKO HEOOXOMMBIMH TS TPO(ECCHOHATFHON AEITEIbHOCTH KOMITIETEHIMSMU,
HO M CHOCOOHOCTBIO HMX pa3BUBAaTh M TpPaHC(HOPMHUPOBATH, SBISETCS (POPMUPOBAHUE HABHIKOB
KPUTHUYECKOI'O MBIIUIEHUS. JTa 3ajadya paHee B OCHOBHOM IOJpa3yMeBanach, Kak OIUH W3
pE3yNbTaTOB M3Y4YEHHUS CTYACHTAaMU Pa3HOOOpa3HOro ydyeOHOro Marepuaia, 3HAKOMCTBA HUX C
pa3IMYHbIMHM, YacTO NPOTUBOPEUYMBBIMH, IOAXOJAaMH, KOHLEMLHUSMU DPELICHUS TE€X WM HHBIX
HAyYHBIX, TO3HABATEIbHBIX, MPOPECCHOHANBHBIX M T.I. 3ada4y. CopaBeqIMBO CYHTAETCS, 4YTO
OKa3aBIIUCh B II0JI€ HECOIVIACOBAHHBIX JAHHBIX, YEJIOBEK TEM WJIM HHBIM crocoboMm Oyner
BBIHYXJICH HMX aHAIM3UpPOBaTh, CHCTEMAaTHU3UPOBaTh, 0000IIaTh, (HOpPMUPYS T€M CaMbIM HOBBIE
KOTHUTHUBHBIE YMEHMSI U HaBbIKU. B BbICIIEH IIKOJE HAMHOTO MEHbIIE BHUMaHHUS B OOy4yeHUU
KPUTHYECKOMY MBIIUICHUIO YAENSIOCh BOIPOcaM METOAUKH o0ydeHus. TpaaullMOHHO cUUTaeTcs,
YTO METOAMYECKHE BONPOCHl WJIM, KaK celuac MPUHATO PaCIIMPUTEIBLHO T'OBOPUTH, BOIPOCHI
TEXHOJIOTUU 00pa30oBaHUs MMEIOT MEPBOCTEIIEHHOE 3HAYCHHE Ha HAYaJbHBIX dTamax oOy4YeHHs, B
mkosie. BMmecte ¢ TeM, Kak I10Ka3blBalOT HCCIEIOBaHUs, TPAJUIMOHHBIE METOJIMKH, CTHIU
mpernojaBaHusl B OOJBIIMHCTBE CIy4yaeB KPUTHYECKOMY MBIIUIEHHIO He momorawot [1, c. 52].
BapuanToM, MO3BOJSIOMIMM aKTUBU3UPOBATh JAESITEIBHOCTh CTYAECHTOB IO (POPMHPOBAHUIO
KPUTHYECKOTO MBIIIJICHUS, MOXET ObITh CMEeHa IIpernojaBaTesieM CTWIb CBOEH paboThl ¢
TPaJULIMOHHOTO HA KOHCTPYKTUBUCTCKHI.

KonctpykTuBuctckas teopusi o0yuenus Oaszupyetcs Ha padorax XK. IInaxe u k. [bton,
KOTOpBI€ MOCTYJIHUPOBAIIM, YTO OOydarolMecs He MPUOOpETaroT 3HAHUS U MMOHMMAaHHE, AaCCHUBHO
BOCIIPUHHMMAs HMX B paMKax IpsAMOro Ipolecca Iepelayd 3HaHWM, CKOpee OHU CO3Jar0T
(KOHCTPYHPYIOT) HOBBIE NOHMMAHHS W 3HAaHUS Ha OCHOBE ONBITa M COLHUAIBHOIO IHCKYypca,
Oo0bEeIUHSS HOBYIO MH(OPMALMIO C TE€M, YTO OHHU YyXe 3HAloT (mpeapinyuiue 3HaHus). Takas
IIOCTAaHOBKA BOIpoca TpeOdyeT OT IMpernojaBaTelis BhICTYyNAaThb HE CTOJBKO B KaueCTBE HOCUTEINS
orpeieIEHHOro 0araka 3HaHUH M COIMAILHOTO OIBITA, CKOJIBKO B Ka4eCTBE MOJIepaTopa aKTUBHOM
nesitenbHOCTH oOyuyaeMmblx. [IpenogaBaTento HEOOXOOUMO B INEPBYIO OYEpeAb MOCTaBUTH MEpPeN
CTYIGHTaMM DSl B3aMMOCBSI3aHHBIX 3ajlay, BBINOJIHEHUE KOTOPBIX CHOPMHUpPYET y HHX Kak
COOCTBEHHO 3HAaHHS, TaK M (YTO OCOOEHHO IIEHHO) OIBIT HUX CaMOCTOSTENIBHOIO IOJy4YeHHS,
HEBO3MOXXHBII 0€3 pa3BUTHS HAaBBIKOB KPUTHYECKOTO MbllLieHus. Haunbosee mocienoBaTenbHO
YKa3aHHbIE MJIEM Pa3BUBAIOTCS CTOPOHHHUKAMM SHUCTEMOJOTHYECKOr0 MOJX0Ja, MOTYYHUBILErO
Ha3BaHME «PAIAUKAIbHBIH KOHCTPYKTHMBU3M», OCHOBHOIIOJOKHMKOM KOTOPOIO  CUMTAeTCs
3. ¢on ['mazepchensbn [2]

KoHcTpykTUBUCTCKAs TeOpUsi 0OyUEHUS JIEKUT B OCHOBE MHOXKECTBA OPUEHTUPOBAHHBIX Ha
yyaluxcss METOJOB M TPUEMOB OOy4YeHHUs, KOTOpble KOHTPACTUPYIOT C TPaJULMOHHBIM
oOpa3zoBaHreM. PaccMOTpUM OCHOBHBIE IPUHIUIIBI 3TUX METOAMK.

1. [Temarornyeckue neau KOHCTPYKTUBUCTCKOM YI€OHOU CpEIbl:
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a) TMPEJOCTaBUThH OMBIT B IMPOIECCE CO3MAaHUs 3HAHUN (CTYIEHTHI ONPEACTSIOT, KaK OHH
OyIyT YIUTHCS).

0) obecrieunTh ONBIT U NOHMMAHWE MHOXKECTBA TOYEK 3pEHUS (OLIEHKAa albTEPHATHBHBIX
perieHui).

B) BerpanBath 00yueHne B pealuCTHUHBIA KOHTEKCT (ayTEHTHYHBIC 3aaHuUs).

I') IMOOUIPATh OTBETCTBEHHOCTh W IIPaBO Tojioca B Ipouecce o0ydeHus (oOydeHue,
OPUEHTHUPOBAHHOE HA y4aIuXcs).

1) BCTpanBaTh 0OY4YCHHUE B COIIMAIIbHBIN OMBIT (COTPYIHHYECTBO).

€) TOOIIPSTH HCIOJBb30BaHHE HECKOJBKUX CIIOCOOOB MpEACTaBICHUS pe3ylbTaTa (TEKCT,
BUJIE0, AyIUOTEKCT U T.1.)

) TOOIIPSATH OCBEJOMJICHHOCTb O MpOIlecce KOHCTPYMPOBaHUS 3HaHMU (peduiekcus,
METaIl03HAHKE).

2. IlpenogaBarens — Qacunuarop odyuenus. OcHOBHast 3a00Ta MpenoaBaTess — CO3/1aTh
Cpeay COBMECTHOI'O pelleHHs MpoOieM, B KOTOPOH yyalluecss CTAHOBSTCS aKTHUBHBIMU
y4acTHHKaMU coOcTBeHHOro oOy4yenus. [Ipu 3ToOM Ha mepBBIX dTamax oOydeHUs IPeroaaBaTellb
caM CTaBUT Iepes CTYAEHTaMH IpoOJieMy M YKa3bIBaeT HalpaBlIeHUs IOHMCKa e€ peulieHus. B
JTambHeHIeM HEeoOXOIUMO CTPEMHUTHCS K TOMY, YTOOBI POC YPOBEHb CAMOAKTYaJIM3alluH, T.C.
CTY/IEHTBI HAPaBJISIFOTCSA HA CAMOCTOSTENIbHBINA MOUCK ITyTeH pelIeHns] HOCTaBIEHHBIX Mepe]l HUMU
npobieM, a 3aTeM U CaMOCTOATENBHYIO IOCTaHOBKY mpoOieM. [IpermomaBarens ke momoraer
OTAENbHBIM CTyJEHTaM U (WJIM) IpyMIe MOHATH LeJb, MOJAEPKUBACT MO3UTUBHYIO T'PYIIIOBYIO
IMHAMUKY ISl JOCTYDKEHUS TOM LEeNW B IPOIecce AMCKYCCHM, HE 3allUINasi IPH 3TOM OJHY W3
no3uuuid mwim cropoH. Kpome Ttoro, mpenojaBarenb oOecredynBaeT COOJIOAECHUE NMPOLEAYpPhl U
periaMeHTa, T.e. KOHTPOJHPYET CIIOCOObI Y4eOHOW MAeATeNbHOCTH W OOIIeHHs CTyAeHTOB. B
pe3yibTare IMpernojiaBaTellb UCIOIHIET POJib «CTPOUTENIBHBIX JIECOBY», KOTOPBIE pa3pacTaroTcs IO
Mepe MPOJIBUKEHUS CTYICHTOB K LIEJIH.

3. Opranuzauus paboThl cTyaeHUecKux rpynm. [lyis Oosbliedl HarjiasHOCTH CpaBHUM
TPYIIIIBL, PA0OTAIOIINE B pAMKaX KOHCTPYKTUBUCTKUX METOAMK U TPAIUIIMOHHBIE TPYIIITHI

KOHCTPYKTUBHUCTCKasl IpyIa TpaaULMOHHAs FpyIIa
LIEHUTCS TIOMCK BOIIPOCOB U HHTEPECOB LIEHUTCS CTPOroe COOIIIOICHUE
CTYZCHTOB YCTQHOBJICHHON Y4eOHOM MpOrpaMMbl
00y4yeHHe HOCUT UHTEPAKTUBHBIN o0y4yeHHe OCTPOEHO Ha Iepeiaye

XapaKTeP U OCHOBBIBACTCA HA TOM, UTO CTYACHT TOTOBBIX 3HAHUU U IMOBTOPCHHUU

YK€ 3HaeT
MpPEenoiaBaTesiv BeAyT AUATIOT CO MIPEnoiaBaTesid pacCpOCTPAHSIIOT
CTyJIEHTaMHU, TIOMOTast CTyJEHTaM WH(OPMAIIHIO CPEIU yUaITUXCsl; CTYIEHThI
KOHCTPYMPOBATh COOCTBEHHBIEC 3HAHUS SIBJISIFOTCS TIOJTyYaTeNISIMU 3HAaHUM
CTYJIEHTHI pabOTAIOT MPEUMYIIIECTBEHHO CTYJIEHTHI pa0OTaIOT MPEUMYIIIECTBEHHO
B rpyImnax (Koomeparmsi) B OJIMHOYKY (COpPEBHOBAHUE)

4. TlponykTuBHOW paboTe MpernoaaBaTeNsi CHOCOOCTBYET HCIOJIb30BAHUE CIIETYIOIINX
mpuémos [3, p. 103-116]:

a) MOOIIPEHHE U MOAJIEPHKKA CAMOCTOSITETbHOCTH U MHULIMATHBBI CTY/I€HTOB;

06) wucnonb3oBaHue Ui OOydeHUs HEOOpaOOTaHHBIX MEPBUYHBIX  JIAHHBIX H
MEPBOMCTOYHHUKOB,;

B) WCHOJb30BaHWE TpH (OPMYIHPOBKH 3aa4d TAaKUX KOTHUTHUBHBIX TEPMHUHBI Kak
«KIaccuGUUUpyiTe», «AaHATU3UPYHUTEY, «ITPOTHO3UPYHTE» U «CO3aiTe;
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I') pa3pelieHue CTyJeHTaM MEHSATh y4yeOHbIe CTpAaTeTul U U3MEHSTh COJIepKaHue 00yUeHHUS;

1) BBISICHEHHUE, KaK yJallliecsl IOHUMAaKT 00CykAaeMblil yueOHBIM MaTepuall, Ipexae 4eM
MOJICJIUTHCS] COOCTBEHHBIM TIOHUMAHUEM 3TOTO;

€) MOOLIPEHUe, HAMlpaBJIeHHE CTYIEHTOB K JHAJOry Kak C IperojaBaTesieM, Tak U ApPYr ¢
APYTOM,

) TOOLLPsITe UHTEpeca CTYACHTOB Yepe3 MOCTAHOBKY BOIIPOCOB, B MEPBYIO O4Yepeab APYr
APYTY;

3) BOBJICYEHUE CTYAECHTOB B OIBIT, KOTOPBIH MOXET BbI3BATh HPOTHBOPEUHE C HX
NepBOHAYAIBHBIMU TUIIOTE3aMH, & 3aTEM MOOLIPEHUE 00CYKICHUS;

1) MOOIIPEHHE NPOSIBICHUH IPYKECTBEHHBIX B3aUMOOTHOILIEHUH B CTYJCHUECKO cpesie

[IpuBenEéHHbIE MPUHUUIBI KOHCTPYKTUBUCTCKOTO OOYYEHHS AKTUBHO MPHUMEHSIOTCS B
TPEHUHIOBOM OOYYEHHH, MPAKTUKE pabOThl OM3HEC-IIKOJI, OJHAKO HE IOJYYWIH LIUPOKOrO
pacHpOCTpPaHEHUSI C CHUCTEME BBICIIETO IMPOPECCHOHAIBHOIO 00pa3oBaHMs. ABTOPHI CUHUTAIOT
IIPUMEHEHHE TEOPHUH U METOJUK KOHCTPYKTUBUCTKOIO OOYYEHHsS OCTPO aKTyalbHbIM B IIEPBYIO
oyepenb Ipu 00yUYEeHUH YIPABICHUYECKUX KaJpOB, UTO SBJISIETCS 30HOW HaIei mpogdeccuoHamIbHON
OTBETCTBEHHOCTH B YHHUBEPCUTETE.
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YK 372.853
HCHOJb30BAHUE KEHC-METOJA ITPU U3YYEHWUU CTYJIEHTAMHA
TEXHOJIOI'MYECKOI'O OBOPYJOBAHMUSA ITMIIIEBBIX ITPOU3BOJACTB

B.IO. OBcsinnukon, H.H. Jlo6aueBa
Boponexckuii rocyapCTBEHHBIM YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTUH,
r. Boponex, Poccuiickas ®enepauus

Ha ceroansmnuii 1eHp TpeboBaHus paboTojaaTeniell K BBITYCKHUKAM TEXHHUYECKHX BY30B
CIWJIBHO OTJMYAIOTCS OT NpeXHux. [1yOokoe MOHMMaHWE TEHACHLUN pa3BUTUS COBPEMEHHOIO
o0IIecTBa: CTPEMUTENIHOE  Pa3BUTHE HMH(POPMAIMOHHBIX TEXHOJIOTHMH, MHOTOYHUCIICHHbIE
U3MEHEHUs B HEKOTOpBIX cdepax OOIIECTBEHHON >KM3HHM, W3MEHEHHsS Ha pPbIHKE TpyAa U T.A.,
MO3BOJISIET  CTYJEHTAM CTaTh OTBETCTBEHHBIMH M MOTHMBHPOBAHHBIMH TMpOQecCHOHaNIaMu,
BBITIOJIHATE CBOIO pabOTy XOpOLIO, U Ha JOHDKHOM YPOBHE, IPHU 3TOM MBICIUTh TBOPYECKH,
o0yaziaTh BBHICOKOHM alaiTUBHOCTBIO, YMETh pabOTaTh B HEONPEIENEHHBIX YCIOBUAX, BCEr/la OBbITh
TOTOBBIM TNpUOOpETaTh HOBBIE 3HAHUS, HABBIKKW W KOMIIETEHLMH, 00JaJaTh CHOCOOHOCTBIO
IIPUHUMATH CAMOCTOSITENIHBIE U OTBETCTBEHHBIE peleHus [1].

CnocoOHOCTh BBIMYCKHHMKA YUUTHCS MPAKTUUYECKH BCIO KU3Hb — 3aJI0T €ro 3¢GeKTUBHOCTH
Ha pbIHKE TpyJa M BaxkHeimas 3agava Belcuiero oOpa3oBaHusa. IlosToMy coBpeMeHHBIE
TeXHUYeCKHe YydeOHble 3aBeJeHUS JOJKHBI HE TOJNbKO OOECHeurMBaTh  BBITYCKHUKOB
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HEOOXOJAUMBIMU 3HAHUSAMH, HABBIKAMH U KOMIETEHIUSAMH, HO U (POPMUPOBATH yKa3aHHbIC BBIIIC
poeCCHOHAIBPHO Ba)KHBIE COCTaBIISTIONITHIE [2].

[To 0OBEKTUBHBIM MTPUYUHAM MEHSETCS M caM Ipouecc o0ydenus. CeroHs npenogaBaTeiu
[epEeCcTaIn ObITh €IMHCTBEHHBIM HCTOYHMKOM MH(pOPMAlLIUHU, TaK KaK Pa3BUTHE UHTEPHET-PECYPCOB
Jalo HaM CBOOOJAHBIM JOCTYH MpPaKTHUYECKH KO Bcedl wuHpopMammu. 3agada COBPEMEHHOI'O
IpenojaBaTeNss HE IMPOCTO IMepeAaTb 3HaHWsA, a HayduThb CTYJEHTOB CaMOCTOSATENBHO
oOHapyKuBaTh U 00pabaThIBaTh TEXHUYECKYIO HH(POPMAIUIO, KOTOpast TaK HeoOXoauma OyayIum
UH)XeHepaM. Takke BaXXHO CTUMYJIMPOBATh II03HABATENIbHYIO M TBOPYECKYIO AKTUBHOCTh
YUYaIIUXCs, OCOOCHHO TpPU M3Y4YeHUH NpOPMIBLHBIX TpeameroB. K cokaneHuio, COBpEMEHHBIM
CTY/ICHTaM HE CBOWCTBEHHBI METOJbl aHAJIW3a 3HAHUH, HUX KPUTHYECKas OLEHKAa U YMEHHUs
MPUMEHSTH WX Ha MPAaKTHKE. DTO MPAKTUYECKU MOJHOCTHIO UCKIIIOYACT PAa3BUTHE IBPHUCTUYECKOTO
U TBOPYECKOI'O MBIIIJICHHUS. B 3aBUCHUMOCTH OT CHUTyallud MOKET BO3HUKHYTh HEOOXOIMMOCTh
nepelTH 0T HHPOPMAIMOHHOTO 00pa30BaHUS K IPAKTUIECKOMY O0yUCHHIO.

[TpakTHKO-OpUEHTHPOBAaHHOE OOy4YeHME — 3TO IIPOLEecC, B XOJE€ KOTOPOro ydaliuecs
MPOXOJAAT Y4eOHBIE TPOrPaMMBI JUIS PA3BUTHUS NMMPAKTHYECKUX HABBIKOB IYTEM PELICHHUS PEaTbHBIX
IPAaKTUYEeCKUX 3ajad. [IpakTuueckas MOArOTOBKa MPEJCTaBIseT COOON OanaHC OCHOBHOM
MPAKTUYECKON TMOATOTOBKU M MPOU3BOJICTBEHHOMN MPAKTUKH, & CTYIEHTHl TEXHHYECKUX BY30B, KaK
IPaBUJIO, MPOXOAAT oOOyueHHe Ha MPeANpHUATUAX WIM B Ipolecce NpodeccHoHaNbHbBIX
CTaXHPOBOK.

B Takux ciydasx ecTeCTBEHHO M HEOO0XOJMMO HCIIOJIb30BaTh COBEPIIEHHO HHON MeETO[
oOydyenns. CerogHsi MOXHO CKaszaTh, 4YTO METOJOJIOTHYECKOE TI0Je OOpa3oBaHHUS CHIIBHO
M3MEHWIOCh. HampaBieHHOCTh M3MEHEHMH MOXKHO  ONPEAEIMTh  CIEeIyIIUM  00pa3oM:
npodeccuoHalbHasi HampaBJIEHHOCTh, YMOp Ha camMooOpa3oBaHHE, pPa3BUTHE ITO3HABATEIBHBIX
CIIOCOOHOCTEH, TBOpUECKAasi aKTUBHOCTb, BIMSHUE METOJI0B HAa BHYTPEHHIOIO CTPYKTYpY JIMUYHOCTU
(menw, WOTPEOHOCTH, WHTEpECHl, ycTaHOBKH). KOHEYHO, peub HAET 00 AaKTHBHBIX METOAax
o0y4yeHHUs, U B JaHHOM ciIy4ae Kelc-MeTo 1l 00yueHHs 3aHUMAIOT 0c000€ MECTO.

Jannas metoauka 3(pQeKTHBHA W NPU W3YUYEHUH YYANIMMHUCS TEXHUYECKOTO OCHAIICHUS
TEXHOJIOTUYECKUX JIMHUI MUILEBBIX NPOU3BOJCTB. M3yuMB KOHKPETHYIO CHUTYAIUIO, CBSI3aHHYIO C
paboToOil TEXHHYECKMX CpPEACTB, W NPOAHATIM3UPOBAB €€ CYIIHOCTh, CTYIEHT IPEACTABISACT
BO3MOJKHBIE pELICHUs, BbIOMpas Cpeau HUX Hauiydmiee. B ocHoBe «keiica» JIeXKHUT co3laHue
MpoOJIEMHON CHUTyallud Ha OCHOBE pealbHbIX (AKTOB WM ONU3KOW K pPEaJbHOW CHUTYyallUH.
JIpyruMH CJI0BaMH, B €€ OCHOBE JIeXkKaT peajlbHO paboTaroliue TEXHUYECKHE CUCTEMbI, MAIlIMHbI U
000pyI0BaHUE MUIIEBHIX TPEIIPUSTHIA.

CoBpeMeHHbIE MH)KEHEPhI Pa0OTAIOT CO CIOKHBIMU TEXHHYECKHMHU CHUCTEMaMH U y3JIaMHU.
WX nesTensHOCTh CBSi3aHA C MPOCKTUPOBAHUEM M M3TOTOBJIIEHHUEM OOOPYAOBAHMS, TUATHOCTUKOM,
HaJIAJKOW, OHKCIUTyaTallied M peMOHTOM. Bce 3THM BHIBI [EATENTBHOCTH XapaKTEPHU3YIOTCS
HEOJTHO3HAYHOCTBIO CHUTYAIMii, HEOINPEIeICeHHOCTRIO PE3YNIbTaTOB, B3aUMOJCHCTBHEM (DaKTOPOB
pa3HoON NPUPOAbI, HHTEHCUBHOCTHU M MPOAOKUTETLHOCTH.

B npuHnmne, keinc-MeTo1bl XapaKTepU3yIOTCS CIETYIOIUMU COCTABIISIOINMH:

- HaJM4YUe MOJIENU KOHKPETHON TEXHOJOTHYECKOM CHCTEMBbI, 3JIEMEHTa TEXHOJIOTHUECKOTO
KOMILIEKCA HITH OT/ICIBHOTO y3J1a TEXHOJIOTUIECKON MAIINHBI,

- COBMECTHasl BEIpaOOTKA PEIICHUH CIOKUBIIEHCS CUTYalUH;

- MHOTOBAPHMAHTHOCTH pEUICHHWs, KOTJa B TPHHIWIE HE CYIMECTBYET KaKoro-Ir0o
€IMHCTBEHHOTO PEILICHHS.

- e/IMHAs 1IeTh B PUHITHAN PEIICHUH;

- HUINYHME CUCTEMBI TPYIIIIOBON OLEHKH JIeATEILHOCTH CTY/ICHTOB;

- HAINYHE KOHTPOJIMPYEMOTO SMOIIMOHATBHOTO HANIPSDKEHUS Y 00yJIaeMBbIX.

HecoMHEHHBIM JIOCTOMHCTBOM JIaHHOTO MeToJa OOy4YeHMs SBISETCS TO, YTO OH
CTIOCOOCTBYET Pa3BUTHIO MHOTHX MPO(ECCHOHATBHO BaKHBIX Ka4eCTB OYyIYIINX HHKEHEPOB. 31ECh
ClIeAyeT OTMETUThH CIETyIOIIHE:

- ymenue 3(hPpexkTuBHO pabOTaTh B HEOMIPEACICHHBIX CUTYAIUAX;

- CIOCOOHOCTh MPUHUMATH CAMOCTOSITEIIbHBIE PEIICHUS;
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- CUCTEMHOCTh MBIIIUICHUS,

- CaMOCTOSITEIbHOCTh M MHULIMATUBHOCTD;

- MOpajbHasi TOTOBHOCTH K IIEPEMEHAM;

- yMeHHe paboTaTh CO 3HAHUSMU U BEPHO X UHTEPIIPETUPOBATD;

- HaBBIKM KOMMYHUKAIIHH;

- IpOOJIEMHOE MBIIICHUE;

- OTUKA.

Takum oOpazom, Keic-meTo O0ydeHHUsl CTYIEHTOB OCOOCHHOCTSIM (YHKIIMOHUPOBAHMS,
PasBUTHS U HKCIUTyaTallMM TEXHUYECKHX CPEACTB MPEACTaBIsIET COOOW KOMIUIEKCHOE O0y4eHHE,
XapakTepusyroleecs NpoOIeMHbIM, KOH(PIUKTHBIM, UTPOBBIM, ()eHOMEHATbHBIM, IESTEIbHOCTHBIM
Y BPEMEHHBIM acrekTami [2].

OpnHako npu BHEAPEHUU 3TOr0 MeToa 00yueHusi B 00pa30oBaTeNIbHYIO IPAKTUKY BOSHUKAIOT
OIpeJieNIeHHbIE TPYJHOCTH KaK Y MPEToAaBaTes, Tak U y 00yJarommuxcsl.

Ponp memarora B oOIIeM HCKYCCTBE HCIIOJIb30BAHUS KeWC-METOJla OrpOMHA, M OT €ro
MOATOTOBKH, HABBIKOB M MPO(EeCCHOHAIIBHON KOMIIETEHTHOCTH 3aBHCUT 3(P(PEKTUBHOCTH MpoIiecca
aHaJlu3a CUTYalluH.

JlesiTenbHOCTD NpenojaBarensl MpU HCIOJIb30BAaHUU KEWC-OpPUEHTHPOBAHHOTO OOY4YEHHUs
BKJIIOUaeT B ceOs nBa KoMmoHeHTa. [lepBblit peacTaBisier co00il KOMIUIEKCHYIO BHEAYIUTOPHYIO
TBOPYECKYI0 pabOTy MO CO3MaHUIO0 KEWCOB, 32 KOTOPOW CJEIyeT MOCIEeNOBATEIbHOCTh 3TAIlOB
paboTHI.

1. ®opmupoBaHUEe AUIAKTUYECKON LI€IM Keica. DTOT 3Tall BKIIIOYAET B ce0s ompesesieHue
MecTa Keiica B CTPYKTYpe AUCLUUIUINHBI, OTpeAeNieHUe pa3iesa JUCUUIINHBI, KOTOPOMY OTBOJIUTCS
JaHHas CUTyalws, (GopMyTupoBaHHME LENed W 3agad, NPUHATHE HAa ceOsS OTBETCTBEHHOCTH 3a
3HAHUSA, YMEHHSI M KOMIIETCHLIMH, B TOM YHUCJIE ONpPEICIICHUE MOHATHS «OKPYXarolas cpeia» -
HCCIIEIOBATEIb.

2. Onucanue xapakTepa nIpooIeMBbl.

3. Co3nanue KapThl Keiica, coAeprKalleil OCHOBHYIO TPOOIeMy, MOIEKAIIYIO OIMMCAHUIO.

4. OmnpeneneHue KOHKPETHBIX JJIEMEHTOB TEXHUYECKOM CHCTEMbl WM JIMHUU II0
IIPOU3BOJICTBY MTPOIYKTOB IMUTAHUS, HETIOCPEICTBEHHO CBA3aHHbIE C IPOOJIEMHON CUTYyalUEeH.

5. C6op undopmanuu Mo MnpoOJIEeMHONH CHTyallMd B paMKax H3y4aeMOW TEXHUYECKOU
CUCTEMBI WJIM KOHKPETHOIO 000py10BaHUS!.

6. Co3nanue Ui BbIOOp MOAENBHOM CUTYaIluH, aIeKBaTHO OTpaXkarolle cyTh MpoOIeMHON
CUTYaIUH.

7. Beibop Tumna keiica.

8. CocraBiieHre 3aKIIOUEHUS 110 KEUCy.

9. InarHocTupoBaHue TOUYHOCTH M 3(G(HEKTUBHOCTH Keiica, MPOBeIeHNE CHUCTEMaTHUYEeCKHX
00yyarolux 3KCIEPUMEHTOB sl ONIPEIEICHUS] BAIUAHOCTH pa3pabOTaHHOIO Kelica.

10. ®opmynupoBKa OKOHUATEILHOTO BapHaHTa Kelica.

11. BHenpenue keiica B yueOHYIO MPAKTUKY, €€ MPUMEHEHUE Ha YICOHBIX 3aHATHIX.

Bropas dacTe mocBsilieHa IeSTENBHOCTH MpernojaBaTelis Ha 3aHATUU. TaM OH oOCyXKaaer
poGsieMy, MPOU3HOCUT BCTYNUTEIbHBIE M 3aKJIIOUUTENIbHBIE PEUd, OPraHUu3yeT JUCKYCCUU WIIU
Mpe3eHTalNH, TOICPKUBAET JETOBYI0 aTMoc(epy B ayqUTOPUH, OIIEHUBAET BKJIAJA CTYICHTOB B
aHAJIMUTUYECKyl0 pabory. dopmarbHO MOXHO BBIJEIUTH  CIEAYIOLIUME JTanbl  pabOTHI
MpernoaBaTes:

- 3HAKOMCTBO CTYJICHTOB C TEKCTOM Keiica.

- N3y4EeHHE BOIIPOCA;

- opraHu3anus o0CyKIeHHs KeHCoB, pa300op U aHaIU3 IPE3eHTALNT;

- OLICHKA YYaCTHUKOB O0OCYKICHHS,;

- pe3roMe 00CYXKICHHUS.

Jns Gonee a>¢dexkTuBHON pabOThl C KeicaMu CTYIAEHTHl MOJDKHBI yYMETh BBHIMOTHATH
CaMOCTOATENIbHYI0O  paboTy,  wuccienoBarb  wHpOpManwio, o0JagaTh  ONPEACICHHBIMU
AHATMTUYECKUMHU U KOMMYHUKATUBHBIMUA HABBIKAMHU.
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OpnuHuM u3 3¢ (HEeKTUBHBIX YCIOBUI MPOBEACHHUS O0YYEHUS MO JAaHHOH METOAMKE SBISCTCS
IIPOBEJICHUE 3aHATUM C  HCIOJIB30BAHUEM  OPTraHU3ALMOHHO-TEXHUYECKHX  BO3MOXKHOCTEU
ayAUTOpUHU. DTO MO3BOJISIET UCKATh MH(POPMAIIUIO HETIOCPEICTBEHHO HA MECTE, II€ MPOU3BOAUTCS
peLIeHNE KeHC-3aJauH.

s oOBeKTHBHOM OLEHKHM YpPOBHSI 3HaHMM M YMEHUH pPEKOMEHIYETCS BBECTH UETKHE
KPUTEPUM OLIEHKU Keic-3a7ay, B pamMkKax y4eOHO-BOCIMTATENIBLHOrO Ipolecca. Pa3paboraHHas
CUCTEMA OLICHMBAHUS IIPEIyCMaTPUBAET MCIIOJIb30BAHUE pA3JIMYHBIX IIKaJd, KOTOPBIE 3aTeM
[IEPECUUTHIBAIOTCS B OLIEHKU 0 5-0aJUIbHOM IIKaje, KOTOpas B HACTOSIEE BPEMs HCIOJIb3YeTCs
OOJIBIITMHCTBOM YHUBEPCHTETOB.

OTa TEXHOJOrWs, OCHOBaHHAs HAa CAMOCTOATEIBHOM JEATENbHOCTH CTYACHTOB U
BBIIIOJIHCHUM IIPAKTUYECKUX 3aJaHUK B TPYIIAX, IIO3BOJAET CTYJEHTAM HAIVIAHO YBUJIETH
B3aMMOCBA3b MEXKJY TEOPETUYECKMMM 3HAHMSMHM M HX NPAKTUYECKUM IPUMEHEHHUEM, a TaKkKe
aKTHUBHO BOBJIEYb CTYJIEHTOB B 3TO OTHOIIEHHE, KOTOPOE MOXHO OICHHUTh. Takke HeoOXO0IuMO
CIIEINTh, 4YTOOBI OOydYaroIluecs, pa3pellarolliue MIPEJIOKEHHBIH Ha 3aHATHM THUMA «KEHCY,
NPUHUMAIIM aKTUBHOE YYacTHE B TPYMNIOBOM paboTe, BRIXOIAIIEH 3a paMKU 3aJaHus. JTO 4acTo
CIOCOOCTBYET CAMOPA3BUTHUIO U pa3BUTHI0 KOMMYHMKATHBHBIX HAaBBIKOB, YMEHMIO MCKaTb
nHpopManuio, paboTaTh CaMOCTOSITENILHO U B TPyIIIaXx.

AHanu3upys BBIIEU3IOKEHHYIO HH(GOpMAIMIO, CIENyeT CcJlieNaTh BbIBOJ, 4YTO KeMHc-
TEXHOJIOTUSI UMEET OOJIbIIME BO3MOKHOCTHU IPH aHAIU3€ Pa3IMYHBIX MOJEIbHBIX CUTyaluil B
paMkax (GyHKIHOHUPOBAHUS peaJIbHBIX TEXHOJIOTHYECKHUX JIMHUH MUIIEBbIX IPOU3BOJICTB, MAIIUH U
obopynoBanus. [Ipy HCIONB30BaHUM HA 3aHATHAX 0 U3YYCHHIO TEXHHMYECKHX CHCTEM IOBBINIACT
y4eOHYI0 MOTHUBALMIO y4allluXcs, MHTEpEC K IpPeAMETY MCCIEJOBAHUSA U YPOBEHb TEXHHYECKHX
HABbIKOB, a TAKXKE Pa3BUBACT TBOPUECKOE MBILUIEHNUE OYAYIINX HHKEHEPOB.
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VIIK 371.2
®OPMHWPOBAHUE UCCJIEJTOBATEJILCKAX HABBIKOB Y UHKEHEPOB-
XUMHUKOB-TEXHOJIOTOB B XO/JIE JUIJIOMHOT'O TPOEKTUPOBAHUSA

C.B. IlerpoBa-Kymunckas, JI.A. lllepouna, H.B. [TuenoBa
benopycckuii rocyiapcTBeHHbIN YHUBEPCUTET MUILEBBIX M XUMUUYECKUX TEXHOJIOTHH,
r. Morunes, Pecnyonuka benapycs

H3MeHeHus B cucTeMe OOIECTBEHHBIX OTHOIIEHUH TPeOyIOT OT 00pa30BaHusl MOOUIIBHOCTH
W aJeKBaTHOTO OTBETA HA 33Ja4l HOBOTO MCTOPHUYECKOTO dTara pa3BUTHS MUPOBOTO cOOOIIeCTBa —
MOCTUHAYCTpUANbHOTO. [lepexoa OT WHAYCTpHATBHOTO OOIIECTBa K TMOCTUHIYCTPUATBLHOMY H
MH(OPMAIIMOHHOMY O3HAYaeT, 4TO MPOIECCH CO3JIaHUSl M PACHpPOCTPAHEHUS 3HAHUI CTAHOBSITCS
kmoueBbiMi. Ha BceemmpHoM »skoHomuueckom ¢opyme B 2015 1. B nmokmame «Hosoe
npeJcTaBiIeHne 00 0Opa3oBaHUU: MOOIIPEHHE COLHAIBHOIO M AMOIMOHAIBHOTO OOy4YEeHHUs 4depes3
TEXHOJIOTHW) ObLa Mmpe/jiokeHa Hoast Moens HaBbIKOB XXI B. HaBeiku XXI B. mpencTaBieHbl B
BUJe PyHIAMEHTAIBHBIX 3HAHUH, KOMIIETEHIIMN U 4epT XapakTrepa, HeOOXOIUMBIX COBPEMEHHOMY
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BeIMycKHUKY [ 1]. [IpeacraBnsier untepec pazpadorannsiii crannapt ISTE (International Society for
Technology Education) ansa ywammxcs, kotopsiid 0bu1 onyonukoBan B 2007 romy. B cranmapre
ISTE npennaraiock paccMaTpuBaTh B KayeCTBE KIIIOUEBBIX HaIlpaBICHUM MIeCTh obnactei: 1)
TBOPYECTBO M HWHHOBAlMM; 2) KOMMYHHMKAlMM W COTPYAHUYECTBO; 3) HCCIEAOBAaHUSI U
MH(POPMAIMOHHAS KOMIETEHTHOCTh; 4) KPUTUYECKOE MBIIUICHHE, PELICHUE MPOoOJIeM U MPUHSITHE
pewenuii; 5) nuppoBoe rpaxxJaHCTBO; 6) MOHMMAHUE KIIFOUEBBIX TEXHOJIOIMYECKMX KOHLEHIUHA 1
UX HUCIIOJIb30BAHUE.

C Hameit TOYKH 3peHus1, B YHUBEPCUTETaX TEXHUUECKOTI0 IPopmiiss 0c000 BaXKHOE 3HAUCHHE
JOJDKHO OBITH yJeNIeHO (OPMHUPOBAHUIO y CTYIEHTOB KPUTHUYECKOTO MBIIUICHUS, TBOPUYECKHX,
HCCIIEI0BATEIbCKUX HABBIKOB, YMEHUS NPUHUMATh PEIIEHUS 110 TEM WM UHBIM TE€XHOJOTHYECKUM
u (M1M) TeXHU4YEeCKUM BompocaM. OJHUM M3 BapUaHTOB Pa3BUTHsI yKa3aHHBIX HABBIKOB SIBIISETCS
OpraHu3al|sl HayYyHO-UCCIIe10BaTeIbCKON pabOThl CTYAEHTOB B TE€X WJIM UHBIX (hopMax.

Ha kadenpe xumuueckoll TEXHOJOTHH BBICOKOMOJIEKYIApHBIX coeannenuit (XTBMC)
benopycckoro rocy1apcTBEHHOI0 YHUBEPCUTETA MUIIEBBIX M XUMUYECKUX TEXHOJOTHH MOCIeqHIe
rOAbl MCCIIeOBaTeNbCKasi paboTa BHEApSETCS B IUILNIOMHOE NpoekTupoBaHue. [Ipuuem, eciau B
ciiyyae O4YHOM (hOpMBI MOIy4YeHUs OOpa30BaHUS IIOYTH BCE CTYJICHTHI BBINOJIHAIOT HAy4YHO-
HCCIIEIOBATENbCKUE JIMIUIOMHBIE paboThl, TO B Ciy4ae 3ao4yHOM (opMbl 0O0pa3oBaHUS
ucclieIoBaTeNbCcKas paboTa ABISETCS JIEMEHTOM JTUIUIOMHOT'O IIPOEKTA.

TeMbl AUMIOMHBIX pabOT, KaK MPaBHUJIO, CBA3aHBI C HAYYHBIMH HAIpPaBICHUSAMHU Kadeapbl
XTBMC. CryaeHtsl, mpucTynasi K BBIIOJTHEHHUIO TUIUIOMHOM pabOThl, OCYIIECTBISIIOT TOUCK
HayYHO-TEXHUUYECKONM HH(POpMaluu IO HAyYHOMY BOINPOCY, KOTOpBIM 3aJaH B BUAE TEMbI
JUTEpaTypHOro 0030pa, yKa3aHHOM B 3aJJaHMM Ha JAUIUIOMHYIO pabory. OGnacTh HOUCKa Takou
uHbOpMAMK OTpaHWYeHAa HAYYHOM M HAYYHO-TEXHHUYECKOW smTepaTypoil. Takum cmocoGom
HCKJIFOYaeTCs MPAKTUKa HATUCAHUS JIUTEPATYPHBIX 0030POB, CIOKHUBILASACSA CO BPEMEHH MOSBICHUS
MHTEpHETa, 3aKII0Yaomascs B 0€3[yMHOM KOMHMPOBAHUU CTYACHTAMH MH()OPMALUU C UHTEPHET-
pecypcoB, B TOM YHUCIIE€ C COMHMTENbHBIX C TOYKH 3pEHUs NPO(ECCHOHAIBHOW TPaMOTHOCTH
caiitoB. Ilpu sTOM Kadenpa B OmpenereHHON CTENEHH PEHIaeT MpoOJieMy S3BIKOBOW TMOATOTOBKU
CTY/ICHTOB B CIEIYIOIIUX aclekTax. Bo-mepBbIX, CHEKTp HayyHO-TEXHUYECKOW HMH(OpMaIMM He
OTPAaHUYMBACTCS PYCCKOSI3bIUHBIMM MCTOYHHMKaMHU. B Hacrosiiee BpeMsi MHOIO cTaTedl 1o
MHHOBAIlMOHHBIM HAay4HbIM HANpPaBICHUAM U3JAIOTCd HA AaHIVIMHCKOM $3bIKE, YTO CTaBMT
CTYJECHTOB B YCJIOBHSI HEOOXOAMMOCTH UX mepeBoja. IIpum 3TOM CTyAEHTHI MONb3YIOTCS OHJIANH-
NepeBOIYMKAMHU, 4TO, OE€3yCIOBHO, 00ECIIEHUBAET, C TOUKU 3PEHUS MOBBIIICHHUS YPOBHS BlaJeHUS
MHOCTPAaHHBIM SI3BIKOM, MpOBOAUMMYIO padory. [loaTomMy pykoBOAMTENM JUILUIOMHBIX padoT,
BJIAJICIOIINE aHTIMICKUM SI3BIKOM, IPOBOJAT coOece0BaHuUs 0 UH(OPMAIH, KOTOPYIO CTYIEHTHI
U3JIaraloT B JINTEpATypHbIX 0030pax. Kpome Toro, oHnaiH-nepeBOIYMKN B OOJIBIIMHCTBE CIy4yacB
o0ecreynBalOT HE OYeHb KAaueCTBEHHBIM mepeBoj Tekcra. CepBHCHI aBTOMATHYECKOIO IepeBojia
NEepPEeBOJAT TEKCT JOCIOBHO, 0e3 MoHMMaHusi MHGpoOpMalnuu U ydyera KOoHTekcTa. OHM MOTYT
nepeaars o0l CYTh TEKCTa, OJHAKO, JIOMYCKAIOT JIEKCUYECKUE M rpaMMaTUYeCKHe OIUOKH, He
YUUTBHIBAIOT OCOOEHHOCTHU TMOCTPOEHUS TMPEAJIOKEHUN B AHIJIMHCKOM U PYCCKOM s3blKax. B
HEKOTOPBIX CIIydasiX CMBICI OTAEJIBHOTO NMPEMAJIOKEHNS MOKET BOBCE UCKA3UThCS IOCIIE MEPEBOJA.
Bce atu oOcrositenscTBa TpeOYIOT OT CTYJIEHTOB aHANU3a U MOCTPEAAKTUPOBAaHUS IMEPEBOJOB B
HaIPaBJICHUU TIOJYy4YEHUS HAa UX OCHOBE T'PAMOTHOTO C JIMHI'BUCTHYECKOM M TEXHUYECKOW TOUYEK
3peHusi TeKcTa. Bo-BTOPBIX, HCIOJIb30BAHWE OPUTMHAJIBHBIX HAaYYHBIX M HAay4YHO-TEXHHYECKUX
crareil mpenomnpenenseT HeoOXO0AUMOCTh KOMIWISIMHM HM3JI0KEHHOW B HHMX WHGOpMAalWU, 4TO
pa3BUBAeT y CTY/ICHTOB HABBIKM €€ aHaIM3a U 00001IeHns. B HEKOTOPBIX ciaydasx Npu HaUCaAHUH
JUTEPATypHBIX 0030pOB CTYACHTHI OOHAPY)KMBAIOT HOBBIE METOJUYECKHE MOAXOJBl K H3YUYECHUIO
MaTepuasoB, MPOILIECCOB, KOTOPHIE ABIAIOTCS O0BEKTAMH HCCIEA0BAaHUS UX AUILUIOMHBIX paboT, 4ToO
MIO3BOJISIET BBIMOJIHATH 3TH paObOTHl HA BHICOKOM HAyYHOM YPOBHE.

BrimonHeHne Hay4HbBIX JUIJIOMHBIX pabOT MO3BOJSET CTYAEHTaM NPUHOOpETaTh HaBbIKU
MIPOBE/ICHUST IKCIEPUMEHTAIBHBIX pabOT, MOCKOJBKY 3a4acTylo, B OTJIIMYME OT J1abOpaTOpHBIX
paboT, OHM OCBAMBAIOT U IMOJIb3YIOTCS CJIOKHBIM HCCIIEI0BATENCKUM 000pYI0BaHUEM, CIONKHBIMU
MOJIETIbHBIMUA ~ YCTAHOBKHM, W3MEpPUTEIBHBIMU cucTeMamu. IIpuuem, HEKOTOpblE YCTaHOBKHU
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CTY/ICHTHI, IOJI PYKOBOJCTBOM IpernojaBareiei, cobupaior camu. CaM NpOLECcC BBIMOJIHEHUS
Hay49HOU pPaboOThl (POPMUPYET Yy CTYJAESHTOB MHPOBO33pEHHE, HANPABICHHOE Ha HEOOXOAMMOCTH
KPUTHUYECKH TMOAXOJUTh K CYIIECTBYIOIIMM TEXHOJOIMSIM, IIOCTOSHHO IIepecMaTpuBaTrh U
OOHOBJIAITH BBIITYCKa€MbIIl aCCOPTUMEHT MPOAYKLUH, TO €CTh (OPMUPYET MBILUIEHUE, HAllEJICHHOE
Ha MIOCTOSIHHOE COBEPLIEHCTBOBAHUE PA3JINYHBIX ACIIEKTOB MHKEHEPHOU NEATEIHOCTH.

Ilepen crynenramu 3a04Hoil (Gopmbl 0OyueHHs, pabOTAIOIMMU IO CIELUAIBbHOCTH, B
pamMKax JMIUIOMHOTO INPOEKTUPOBAHUS, CTABUTCSA OINpEC/ICHHAs HaydyHas 3ajada, HMMEolas
OTHOILIEHHE K TEM aCCOPTUMEHTaM IPOAYKIIMH, KOTOPBIE BBIITYCKAIOTCS HA €ro IPEIIPUITHH, UIH K
TEXHOJIOTUYECKHM IIPOLIECCaM, Pealn3yeMbIM B LIeXe, B KOTOPOM OH paboTaer. Takoe mocTpoeHue
JUIJIOMHOTO TPOEKTUPOBAHMS, C 3JIEMEHTAaMM Hay4yHO-HCCIIEAO0BATENbCKOM pabOThl, MO3BOJISET
pelars HECKOJbKO 3ajad. Bo-nepBbIX, pa3BUBAET MCCIIENOBATEIIbCKHE HABBIKM Y CTYJEHTOB
3a04HONM (POpMBI OOy4EHHs, YTO NMPAKTUUYECKH HEBO3MOXKHO B IIpoliecce OOydeHHs IO MPUYMHE
neduuuTa BpEMEHH, OTBEAECHHOTO s JTAaOOpaTOPHOrO MpaKkTUKymMa. Bo-BTOPBIX, MO3BOJSET
yriayoasaTh (opMUpOBaHHE y CTYAEHTOB CIOCOOHOCTH HaXOAUTh NMPUYUHHO-CIIEACTBEHHBIE CBA3U
MEXIy pa3sHOOOpa3HBIMHU (PaKTOpPaMH, BIUSIOUIMMU HA BEICHUE TEXHOJIOTUYECKUX MPOLIECCOB, U X
CJIIEACTBUEM, TO €CTh KaUE€CTBO BBIITYCKA€MOU NMPOLYKIUH. B-TpeTbux, HOBU3HA U HETPUBUAIBHOCTD
Hay4yHBIX 3aJa4 [pEeAOIpPEAesieT JOCTaTOYHO BBICOKOE KAueCTBO JIUIJIOMHBIX IIPOEKTOB,
UCKJIIOYAET UX ITOBTOPSAEMOCTb U KOIIMPOBAHUE, IIOCKOJIbKY 3aJI0)KEHHBIE B IPOEKTE OPUTMHAIbHbBIE
UJIeU, KaK IPaBUIIO, HAXOAAT OTPAXKEHUE B TEXHOJOTMYECKOW U pacueTHOM pazfienax CTyIeHUYECKUX
KBAJIM(HUKALMOHHBIX padoT. B-uerBepThIX, NO3BOJISIET MNOJACPKUBATh TECHBIM KOHTAKT C
OPEINPUATHSIMH, TIOCKOJIBKY (OpMyTMpOBKAa HAyYHBIX 33Jad OCYIIECTBISIETCS B XOJIe
B3aUMOJICHCTBUS € BEAYIIMMH TEXHOJOIaMH, BEAYIIMMH CIELUAINCTaMU JabopaTopuit
MPEATPUITHIA.

Takum oOpa3oM, Ha Kadeape XUMHUYECKOM TEXHOJOTMM  BBICOKOMOJEKYIISIPHBIX
COEMHEHUH, MOHUMas MOTPEOHOCTb MNPEANPUATUN XUMUYECKOM M JIETKOW IMPOMBIIIJIEHHOCTH
Pecny6nuku benapyce B KBanu(UUIUPOBaHHBIX CHELMANINCTaX, BEAETCS paboTa MO CMELICHUIO
aKLEHTa B OpraHM3allMd o00pa30BaTEIbHOIO INpOIecca B CTOPOHY pa3BUTHUA Y CTYAEHTOB
TBOPUYECKOHN COCTABJIAIOIIEH UX MBICIUTENBHOM AeaTenbHocTH. [Ipy aTOM co3naroTcs ycnoBus i
MOATOTOBKM  HMH)KEHEPOB-XMMMKOB-TEXHOJOIOB,  YMEIOUIMX HE  TOJIBKO  IOJAJIEPKUBATH
IIPOM3BOJICTBO HAa CYILIECTBYIOIIEM YPOBHE, HO M CMOTPETh BIIEpeA B IUIAHE YIy4LICHUS
TEXHOJIOTUYECKHX IPOLECCOB, MOBBILIEHUS KayecTBa BBITYCKA€MOW MPOIYKIUH, CO3/1aHUsI HOBOM,
VMHHOBAIIMOHHOW MPOTyKIUH.

Criucok nureparypsl
1 CaunoB 3.A. HaBbiku XXI Beka B KOHTEKCTE COBpPEMEHHBIX 00pa30BaTENbHBIX peanui /
H.V. SApsrue, H.U. Coxonona // Mup Hayku. — 2021. — Ne 2 (87). — C. 318-320.

VIIK 378.147
METO/Ibl KOHTPOJISI CAMOCTOSITEJILHOM PABOTHI CTYJIEHTOB

I0.M. CaBuaosa, C.B. Poqun
Benopycckuit rocynapcTBEeHHBI YHUBEPCUTET HHOOPMATHUKU U PATHOITIEKTPOHUKH,
r. Munck, Pecniyonuka benapych

Pa3HOOOpaszHble BO3MOXKHOCTH DIEKTPOHHOM CETEBOW cCpenbl IMOKa HE TMPUBEIH K
KaueCTBEHHOMY CJIIBUTY pE3yJIbTaTOB MAacCOBOTO OOY4YeHHWs, B YAaCTHOCTH, HE HaOIomaercs
mporpecca ¥ B u3y4yeHUH (PU3UKU y CTYJIEHTOB TEXHUYECKOTO YHUBEPCUTETA.

OcHOBHasg NpUYMHA — HEBBICOKUM YpPOBEHb 3HAHWM BYEpAIIHUX IIKOJbHHKOB, YTO
OOBSICHSIETCST MHOXXECTBOM (DakTOpOB, B TOM YHCJIE€ U UYPE3MEPHBIM YBJICUCHHEM CETEBBHIMU
texnonorusiMu. Kak mokazanmo wucciempoBanme «Iddexkr Google» mmeromnrytocss B MHTepHeTe
nH(OPMAIIUIO PECTIOHJEHTHI, KaK MpaBWIO, HE 3allOMUHAIOT W Jake HE TBITAIOTCA TIIyOOKO
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BHUKHYThH B €€ CMbICI. B CBsI3u ¢ 3TUM, KaK HaM MpPEJCTaBIACTCS, HAUMHATD W3yuyeHHe (PU3HMKH B
By3€ HEOOXOIWMO C TPaJAMIIMOHHOW  0Opa30oBaTeIbHON CTpaTeTMH, OCHOBAHHOW Ha oTOOpE
uHbopmanuu a1 GopMUPOBAHUS 3HAHUH.

OcHoBHbIE 3aKOHBI (QU3UKU U €€ (yHIaMEHTAIbHbIE METO/bI, TAKHE KaK JUHAMHYECKHA,
SHEpPreTHYeCKuid, AuQPepeHIINaATbHO-UHTETPABHBIN, CTATHCTUYECKUHA W TEPMOIMHAMHYCCKHA,
BOJIHOBOII M KBAaHTOBBIM — T€ COCTaBIsAOIIME (DAaKTHMUECKOTO 3HAHHUA, KOTOpPbIE OOECIEeYMBAIOT
BOCIIPUSAITHE W TIOHMMaHWE HOBOM MH(MOpMAIMM, a TAKXKe SBIAIOTCA 0a3MCcOM JUIsl AIbHEHIIero
camMooOy4yeHusi U  NpO(EecCHOHATBLHOTO  CTAHOBJIEGHHUA  Oynymmx  uHxkeHepoB.  OnHako
(dbopmMHpoBaHKE 3HAHUHN I COBPEMEHHOTO YPOBHSI 00pa30BaHHOCTH €CTh MPOLECC HEOOXOAUMBIH,
HO HEJ0CTAaTOYHbIN — 3HAHUS HE CAMOLENb, 4 CPEACTBO JTOCTUKEHUS LEIH.

[TosTOMy BakHEHIIME 3aa4H MIPENOIaBATENs By30BCKOr0 Kypca (PU3HKH — OpUEHTHPOBATH
oOydaeMbIX Ha MPaKTUYECKOE MPUMEHEHHE 3HAHUM M 3aJ0XKUTh OCHOBBI NMPOQECCHOHAITBHON
MOJITOTOBKH TIOCPEACTBOM TPAMOTHO OPTaHMW30BAaHHON CaMOCTOSATENBHOM pabOTBHl CTYJEHTOB C
Y4eTOM MX BO3MOXHOCTEH U MOTPEOHOCTEH 1 B3aUMOJICHCTBYsI CO ClieUalbHBIMU Kadenpamu (4TO
npaktukyercs Ha kadenape ¢puzuku BI'YUP) [1].

Haubonee kpeaTUBHBIE CTYIEHTHI, TOMHMO BBIMOJHEHHS O0Pa30BATEIbHONW MPOrPAMMBI,
JOJDKHBI MMETh BO3MOXKHOCTH 3aHMMATBHCS y4eOHO-HMCCIIEIOBATEILCKOM M HAaydYHOW paboToil B
pamkax CHTO, ucnonb3yst Bech apceHal 3JIeKTPOHHONH MH(OPMAIMOHHOM CpeJibl, BKIIOYAIOIIUN
BBIOOp MH(OPMALMOHHBIX PECYpCOB M CETEBBIX KOMMYHHKAIMid. Takue CTyJeHTHI, CO3HATEIHHO
BBICTPAUBAIOIIUE CTPATETUI0O U TaKTUKy CBOEro 0O0pa3oBaHUS, KaK MPaBUIIO, MPOJOILKAIOT
o0y4eHHEe B MAarucTpaType C TOJHOLEHHBIM HCIOIb30BAHUEM HWHTEPAKTHBHBIX METOJIOB
CMEIIaHHOTO OO0y4YeHHs, OO0JIaJaloIINX CYIIECTBEHHBIMA MPEUMYIIECTBAMU IO CPaBHEHUIO C
TPaZULIHOHHBIM IOJIXOJIOM.

OnbIT paboThI CO CTYIEHTAMHU MO3BOJIIET OTMETUTb, YTO PA3BUTUE CAMOCTOSATEIILHOCTH KaK
KauyecTBa JIMYHOCTU TpeOdyeT KOMIUIEKCHOIO MOJAX0Ja K €€ PEIIEHUI0 Ha MPAaKTUYECKOM YPOBHE,
M03TOMY HEOOXOJUMO B T€UEHHE Bcero nepuoaa oOydeHus GopMUPOBATH OIMBIT CAMOCTOSATEIbLHOM
y4eOHO-TI03HABATEIbHOH W TBOPYECKOH JEATENBHOCTH; pa3BUBAaTh YMEHHS ¥ HaBBIKU
CaMOCTOSITENTbHOM pabOThI ¢ COBpEMEHHBIMU MH(OPMALIMOHHBIMU PECYpCaMHU.

Jucnunmmna «®Pu3nka» OTHOCUTCS K 4YUCTy (QyHIaMEHTAIbHBIX, KOTOPBIE 3aKIJIJBIBAIOT
OCHOBY uig OOUIeHAYyYHOW M OOIIETEXHWYECKOW TMOATOTOBKM OyAYIIEro CHelUalncTa.
CoBpeMEHHBIN PBIHOK TpyJa OLIEHHUBAaET MNPO(EeCCHOHAIbHYI0 IMOATOTOBKY CHEUAINCTa HE B
TEPMHHAX «3HAHUSI-YMEHUSA-HABBIKMY, a YEPE3 MOHATUE «KOMIIETEHTHOCTD.

Opnnaxo poib (PU3NKK OnpenensieTcs TakXKe U TeM, YTO JJIsi CTAaHOBJIEHUsI MH)XKEHEpPa, OYEHb
Ba)XHO OBJIAJIETh HABBIKAMH (PU3MUECKOTO MBIIUIEHUS M TEXHUKOH (HU3MUECKOro SKCIEPUMEHTA.
Bce BblmeykazaHHoe oO0ecneunBaeT CO3/aHHE TEOPETHUEeCKOM U MpaKkTUYecKoW Oasbl s
JambHEeHIe caMOCTOATENIbHOW M IJIOAOTBOPHOM paboThl B PA3JIMYHBIX OTPACISIX HAPOJHOTO
XO035KCTBa.

OpnHoil u3 ¢popm MoAroToBKM 00pa30BaHHON, TBOPUYECKOH M MPOQEeCcCHOHATBHO MOOUIBHOMN
JIUYHOCTH SIBJISIETCS MOJYJIbHO-PEUTHUHIOBAs CUCTEMA.

MonynbHas cucreMa — JUJAKTHYecKas cHcTeMa OOYy4eHHs, NpeAcTaBisomas coboi
COBOKYMHOCTh Pa3JIUYHBIX (OPM U CIOCOOOB COBMECTHOM JEATEILHOCTH TIperojiaBaTtesied u
CTYIEHTOB C LEJIbI0 MAaKCHUMAJIbHOIO OBJIAJEHHUS IPOrPAMMHBIM MAaTEPHUAJIOM M IOBBILICHUS
KauyecTBa MOJATOTOBKHU CHELIMAIUCTOB.

[enbro MOJ1yJIbHO-PEUTUHT OBOI CUCTEMBI o0yuyeHus ABIIAETCS pa3BUTHE
CaMOCTOSITENIbHOCTH M TMO3HABATEJIbHON JESATENIbHOCTH, JOCTH)KEHHE HETPEPHIBHOCTU M TMOKOCTH
cucTeMbl OOy4eHHs, IOBBIIIEHHE KadecTBa oOpa3oBaHus. [JlaBHOe Ha3HaueHHE pPEUTHHra —
PacmoIokKuTh (PaHXUPOBATh) CTYJEHTOB [0 YPOBHIO UX JOCTH)KEHUN B y4eOHOM IpoIecce.

B ycnoBusix coBpeMEHHOro 00pa3oBaTENbHOIO Ipolecca HEeO0OXOJMMa aKTHUBHU3ALUS
CaMOCTOSITENIbHOM pabOTHI B HANpaBICHUH CO3AaHUS B KOJUIEKTHBE y4EOHOM IpyMIbl MOTHBAIIUU K
aKTUBHOM MO3HABATEJILHON NEATEIBHOCTH; IPUBJICUEHHS] CTYJEHTOB K HAYYHO-HUCCIIEI0BATENbCKON
paboTe; MCIONb30BaHMUSI HOBBIX (OPM U METOJAOB 00ydeHHs Ha raTdhopMe MHPOPMAIMOHHBIX
TEXHOJIOTH.
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Onwupasich Ha OMBIT Pa3pabOTKH KOMIIBIOTEPHBIX O0pPa30BaTEIbHBIX TEXHOJOTHHA, MOXKHO
YTBEpKJaTh, YTO IOCTATOYHO BBICOKYIO MEAArOrMuecKyro 3()()eKTUBHOCTh UMEIOT JIMIIb T€ U3 HUX,
KOTOpBIE: 00ECIIeUnBAIOT JUAJIOTOBBIM PEXUM B MPOIECCE PEUICHUN Pa3JIMYHBIX MMO3HABATEIbHBIX
3az1ad.

3T0 MO3BOJIAET CPOPMYIIUPOBATH CIEAYIOIINE JUIAKTHIECKHAE TPEOOBAHUS K COBPEMEHHBIM
TEXHOJIOTUAM 00ydeHusi. OHU JOJIKHBIL:

— o0ecrieunBaTh KaXIOMY CTYACHTY BO3MOXHOCTh OOYYEHHS TI0 ONTUMAIbHOU
WHAMBUYAJIIbHOM IIporpamMMe, YYMTHIBAIOILEH B IOJIHOM Mepe ero mo3HaBaTelbHble CIIOCOOHOCTH,
MOTHBBI, CKJIOHHOCTH U JAPYTUE KAYeCTBa;

—  ONTUMM3HMPOBATH COJAEp)KaHHE Yy4eOHOW IMCLMILIMHBI, COXpaHss M obOoramias 3HaHHSA,
BKJIFOUEHHBIE B FOCY/IapCTBEHHYIO [TPOrPAMMY;

—  ONTUMM3HPOBATH COOTHOILEHHE TEOPETUUYECKON M MPAKTHUECKON MOJrOTOBKU OYAYIIUX
CTELUAINCTOB, UHTEHCU(PHUIIMPOBATH MPOLIECC 00yUCHHUS;

—  COKpalaTh ICUXUYECKYIO U (PU3HOIOIHYECKYIO HArpy3Ky CTYIEHTOB.

DJeKTpOHHbIE  O00pa3oBaTelbHBIE CPEIAbl  CTPOATCS MO NPUHIMIYY THIEPTEKCTa,
IPEJCTaBIAIOIIEr0 co00OM MaccuB, Ha KOTOPOM 3aJlaHbl M ABTOMATHYECKH MOJAEP>KUBAIOTCS
aCCOLIMAaTUBHBIE U CMBICIIOBBIE CBSI3M MEX/y BbIJECIEHHBIMU 3JIEMEHTAaMH, NOHITUSIMHU, TEPMUHAMU
WIA pa3zenaMu. B TekcTe TeM WM HMHBIM CHOCOOOM IOJYEPKUBAIOTCS OIpEENICHHbIE CJIOBA,
KOTOpBIE TPHU JKETAaHWU MOXKHO "pAacKphITh" W TMOJNYYUTH JOTOJHHUTEIBHYIO HWH(POPMAIHIO.
I'uneprekcT He CBOAUTCS JIUILBb K BepOasIbHO MpecTaBIeHHON nHpopMaruu. OH MOXKET coaepkKaTh
WUTIOCTPAIK, aHUMAIHIO, AyAHO- U BUI€0PPArMEHTHI.

Takum o0pa3oM, MOJB30BATENb UMEET JIENI0 C 3JIEKTPOHHOM KHUIOHM, KOTOPYIO MOKHO He
IIPOCTO JIUCTaTh, HO U MPOCMATPUBATh BJOJb €€ ACCOLIMATUBHBIX CBA3EH B JIFOOBIX HAIPaBJICHUSX,
ObICTPO Mepexolil K paclin(poBKE TEPMHHOB WIM Y4acCTKaM TEKCTa, PACKPHIBAIOILUM CMBICH
NOHATUM. ['MneprekcT momMoraer OBICTPO YSACHUTH ONPEIENICHHUS M HarjasAHO IMPOCIEAUTH BCE
CMBICIIOBBIE CBSI3M HaboOpa MOHATUH HM3ydyaeMOW TEMbl, OXBaTHB €€ Kak Obl "OJHMM B3IJIsA0M".
OOydeHre MPOMCXOAUT TyreM "HaBUTaWMU' TIO THUIEPCChUIKAM KaK 110  CMBICIIOBBIM
reorpagpuuecKuM KapTam MOHITUH B IPOLIECCE UX UTECHUS.

Hcnonp30BaHuEe 3JEKTPOHHBIX 00pa30BaTelbHBIX CpEl HAa OCHOBE KOMIIbIOTEPHBIX
TEXHOJIOTUH CIOCOOCTBYET mepexony K 3(pGeKTUBHOMY O0Y4YEHHUIO, IPU3BAHHOMY O0ECIEeUUTh HE
CTOJIBKO JOJDKHYIO MH(GOPMHUPOBAHHOCTH CTYJIEHTAa B OMPEIEICHHOW 00JIacTH 3HAHHM, CKOJBKO
copmMHpoBaTh F3PPEKTUBHYIO MOTHBALIMIO K €€ ITOCTOSHHOMY OOHOBJIEHHUIO M PACHIMPEHHIO, KaK Ha
CTYyJICHYECKOW CKaMbe, TaK U B OyayIIeH npodecCuoHaIbHON eI TeIbHOCTH.

C yuérom cneunduku conepxanus Jucuuiuineel usuku B BI'YUP npeanaraem crynentam
Ha pa3JInYHbIX Tanax oOyuyeHus pa3IMyuHble BUJIbI CAMOCTOSTEILHON paboThI [2]:

— pPEenpoAYKTUBHasl, BBINOJHsEMas Ha IEPBOM CEMECTpe OOY4YeHHS — CaMOCTOSTENIBHOE
U3ydYeHHEe y4uyeOHOW W Hay4yHOW JMTepaTypbl; MOATOTOBKA TE3UCOB, COOOUIEHHH 10 TeMe;
KOHCIIEKTHPOBaHHUE;, COCTaBlIeHHEe Tal0iaMIl M cXeM; paboTa C HOPMATUBHBIMU JIOKyMEHTaMH,
ncrnonb3ys cetu MuTepHer;

— TIOUCKOBO-aHAJIUTHYECKas M IIPAaKTUYECKas, BBINOJIHAEMAas BO BTOPOM U TPEThEM
ceMecTpax — aHaJluTHYeckass o0paboTka Tekcra (HamucaHue pedepara, KOHTEHT — aHau3,
COCTaBJIEHHE pE3IOME), — IOUCK JUTEpaTyppl U JPYrUX WHPOPMALMOHHBIX HCTOYHHKOB;
MOJrOTOBKA AHAJUTUYECKUX O0030pOB; MOJEIMPOBAHHWE paA3HbIX BUAOB M KOMIIOHEHTOB
poeCCHOHATILHOMN 1eATENbHOCTH;

— TBOpYecKkas (Hay4HO-MCCIIEOBATENbCKasA), XapakTepHas JJIs CTYIEHTOB BCEX
CHEIMAJIBHOCTE — HalMCaHME HayyHbBIX CTaTe€il M JOKI4J0B, YYacTHE€ B HAay4dHO-
uccinenonarensckoit pabore (CHTO); yuactne B pa3paboTke NPOEKTOB, B KOH(DEpEeHIMSX,
OJIMMIINA/IAX.

J171s1 BBIOJTHEHUS! CAMOCTOSITENIbHOM pabOThI CTYI€HTHI 00eCIeUnBaIOTCS:

—  33/IaHUSAMH, PACKPBIBAIOIIMMHU L€Nb, COJAEp)KaHHe, (POpPMY OTUETHOCTH U KOHTPOJIS
BBITIOJTHEHHON PaOOoThI;

—  METOAMYECKMMH  YKa3aHUSMH TI0  IPOBEJACHUI0O  CAMOCTOSTEIbHOH  paboTHI,
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HaNpaBJICHHBIMU Ha MOBBIIEHUE ee 3(pPeKTUBHOCTH;

—  wnHGOPMAIMOHHBIMUA peCcypcaMHu, B TOM uucie 3JeKTpoHHbIMH (YMK, ydeOHMKaMH,
Y4eOHBIMH TTOCOOHMSIMU, PYKOBOZICTBAMH, MPAKTUKyMaMH, OOYYaIOIMMH MIPOrpaMMaMH, aKeTaMu
IPUKIIAJHBIX IPOTPAMM.

Metoanueckoe obecrieueHue, pa3padarbiBaeMoe NpEnoJaBaTess MU Il CaMOCTOSITEIbHOM
paloThI CTYICHTOB MPEACTABICHO KaK B BUJIE EYaTHBIX U34aHUH, TaK U B BUJIE ITPE3CHTALMH.

B Teuenme mnocneaHuX HeCKONbKUX JieT Ha kadenpe ¢usuku BI'YUP aBropckum
KOJIJIEKTUBOM IIperojiaBaTeield OCYLIECTBIAETCS pa3padOTKa HMHTEPAKTUBHBIX 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYpPCOB MO IUCHUIUIMHE (U3UKA OJHOCEMECTPOBOIO U JBYXCEMECTPOBOTO
nukia. Vcnonp3yrores, Kak y)Ke 0TMEYalloch, Pa3jInYHbIE BUJbI CAMOCTOSITEIbHOM PabOThI, a Tak
K€ OpraHu3alus TPYNINOBOM U UHINBUAYAIEHONW PabOTHI CO CTYACHTAMH.

CoOBOKYIIHOCTb 3aJlaHHH, KOTOPbIE CTYACHT JOJIKEH BBINOJIHUTh, IPOPA0OTaTh, U3yYUTh 10
3aJJaHUIO TIOJ PYKOBOJACTBOM M KOHTpOJEM IpenoaaBaress. KOHTpoIb caMOCTOATENbHOW paboThI
CTYA€HTOB — O3TO TaKOW BHUJ JEATEIbHOCTH, Hapsay C JEKUUSAMHU, JIAOOpPATOPHBIMU U
IIPAKTUYECKMMM 3aHATUSIMH, B XOJI€ KOTOPBIX CTYJIEHT, DPYKOBOJACTBYSCh CIELUAIbHBIMU
METOAMYECKUMH yKa3aHUsMU IpernojaBaressl, IpruoOpeTaeT U COBEPLICHCTBYET 3HAHMS, YMEHUS U
HAaBbIKHU, HAKAIUIMBAET IPAKTUUECKUN OTIBIT.

ITpu opranu3anuu COOCTBEHHON CaMOCTOATENIBHOM pabOThI POJIb MPENoAaBaTelNsi CBOIUTHCS
K BBIOOpDY TEMBbI, YKa3aHUIO Yy4eOHO-METOIUYECKOW JuTepaTypbl M (OpPM TpEACTABICHUS
pe3yabTaToOB pabOTHI ISl OLIEHKH.

Crnucok nurepaTypbl
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2 Pomun, C. B. CamocrositensHas paboTa CTYJACHTOB W METOJBI €€ KOHTPOJIS C IMTOMOIIBIO
anekTpoHHbIX cpen / Ponun C. B., CaBuioBa FO. W. // VlHHOBaIlMOHHBIE TEXHOJIOTHH OOY4YEeHUS
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VK 532.516
METOJNYECKOE OBECITIEYEHUE CAMOCTOSITEJILHOM PABOTBI
CTYJEHTOB ITPM U3YYEHUHU KYPCA ®U3UKHN

T.B.CBetsoBa, JI.51.Kapanuyk, T.U.IlycoBckasn
Bbenopycckuii rocyaapcTBeHHBIN YHUBEPCUTET MUILEBBIX U XUMHUYECKUX TEXHOIOTHH,
r. Morunes, Pecny6nuka benapych

Baxxnoli 3amauelt, ctosiiel nepea BHICIIUM 00pa3oBaHHEM B IIEJIOM U Tiepeln 00ydeHueM
¢u3nKe B YACTHOCTH, SIBIISIETCS «HEOOXOJMMOCTb IMpPUBEICHMS IeNieH, COAepX aHHUS U METOJIOB
00pa3oBaHMs B COOTBETCTBUE C TPEOOBAHUSIMH PHIHOYHOW SKOHOMUKH W JTUHAMUKOH COIMAIIEHO-
HKOHOMHUYECKUX M3MEHEHUH B oOmiecTBe. [IproputeTom B 3TOM Iu1aHe sBNseTcs GOPMHUPOBAHUE Y
o0y4aeMbIX KauecTB, BOCTPEOOBAHHBIX B COBPEMEHHOM MHUpE: COLMAIbHOU U MpodeccroHalIbHOM
MOOMIIBHOCTH, CIIOCOOHOCTH U TOTOBHOCTHU K HENIPEPHIBHOMY O0YUYEHHUIO U CaMOOOYUYEHHIO, YMEHUS
paboratb B komanzae» [l1]. Ha wmecro oOpa3zoBaHus, OpPUEHTUPOBAHHOTO Ha 3allOMHHAHUE
NPEeIMETHBIX 3HAaHUW M YCBOEHHE DJEMEHTapHBIX YMEHMH, NPUXOAMT OOpazoBaHHE pPa3BUTHUS
CTIOCOOHOCTEH ¥ MBINUICHHS, WHUIIMATHBHOTO JIMYHOCTHOTO [eicTBUs. B Hacrtosmiee Bpems
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TpeOYIOTCSI HE TIPOCTO 3HAIOIINE BBHIMTYCKHHUKH, a CIICIIUATUCTBI, yMetonue 3pGEeKTUBHO TPUMEHUTH
CBOM 3HaHM U 00J1aAa0IIKeE ONIPEACTCHHBIMUA KOMIIETCHIIUSIMH.

CpaBHUTENBHBIN aHaTN3 00pa30BaTEIBHBIX CTAHAAPTOB IS CTYACHTOB CIICIHATLHOCTEH
1-49 01 01 Texnomorusi XpaHeHHUs M TEPepPadOTKU MHIIEBOIO PACTUTENILHOTO Chipbs, 1- 49 01 02
Texnomnorust XpaHeHHs1 U MepepadOTKH KUBOTHOTO ChIpbs, 1- 91 01 01 IIpon3BoacTBO MPOAYKIIUH U
opraHu3anus OOIIECTBEHHOr0 TNuTaHusa 3a mepuod ¢ 1981 mo 2022 rompl W A CTYJICHTOB
cnenuaibHocTH 1- 36 09 01 «MamuHbl U anmnapathl MUIIEBBIX MPOU3BOJICTBY», 3a MEPUO]] C
1988 mo 2022 rompl, MOXHO CJENaTh BBIBOJ, YTO TPeOOBaHUS K OO0sA3aTEIHPHOMY MHHHUMYMY
COJIEpKaHusl y4EOHBIX MPOTPAMM U KOMIETCHIIHSIM 10 (PU3MKE MPAKTUICCKU HE U3MCHITUCH.

AHanu3 y4eOHBIX IUIaHOB MO (U3UKE Ui CTYJACHTOB TEX K€ CHEIMAIIbHOCTEH MOKa3bIBaEeT,
9TO KOJIMYECTBO YAacCOB, BBIICISEMBIX HAa ayIUTOPHBIC 3aHATUS MO (PHU3UKE, CHUCTEMAaTUYCCKU
cokpamraerca. KonuuecTBO ayIMTOPHBIX YacoB, BBIACISIEMBIX Ha H3ydyeHUE Kypca (U3HKH, 3a
nepuoa ¢ 1981 mo 2022 roasl A CTYACHTOB TEXHOJOTHYECKUX CHEHUATBHOCTEH MPHUBEIACHO B
Tabnuue 1, a MexaHu4ecKux — B TadIuIe 2.

Tabmunma 1 — KommuecTBo uacoB, BbIAENsiEMOE€ Ha U3y4YeHHE (U3UKU CTYyACHTaM
TexHoylornueckux crnenuanbHocrer ¢ 1981 roga mo 2022 rog.

I'on Bcero gacos Jlexuun JlaGopatopHsbie [IpakTrueckue

paboThl 3aHATHUS

1981 272 136 102 34

1988 255 119 102 34

1994 252 108 108 36

1996 234 108 90 36

2000 221 102 102 17

2008-2011 206 104 102 -

2018-2022 136 60 60 16

Tabmuna 2 — KommuecTBO YacoB, BbIAENSIEMOE Ha U3y4YeHHE (U3UKH CTYACHTaM

cnenuaiabHocTd 1-36 09 01 MamwuHbl 1 anmapaThl MUIIEBBIX NPOU3BOACTB ¢ 1988 roma mo
2022 rop.

l'on Bcero gacos Jlexuyn Jlaboparopublie [IpakTueckue
paboTHI 3aHSTHS
1988 272 136 102 34
2000 238 102 102 34
2011 234 100 100 34
2022 136 60 60 16

CHM)XKeHNe KOJIMYECTBA ayIUTOPHBIX 3aHATUH JI€NaeT CaMOCTOATEIbHYIO0 PabOTy CTY/AEHTOB
OJTHON M3 OCHOBHBIX (opM oOyueHHs. OHAKO, YUUTHIBAs MMOCTOSSTHHOE CHMKEHHE OOIIEro ypOBHS
3HAaHWWA, YMEHHUH W HaBBIKOB 10 (HU3UKE BBIIYCKHUKOB O00I1€00pa30BaTEIbHBIX IIKOJI,
caMmocTosiTeNlbHass paboTa CTYAEHTOB caMa MO cebe BUAWUTCS HENOCTaTOYHO 3(P(PEKTUBHOM.
VYnopasnsemass caMoCTOsITeNbHasi paboTa CTYyJIEHTOB — HEIUIOXOM BBIXOJl U3 MOJOXEHHs, HO ... Ha
3TOT BHUJI pabOTHI TAKKE BBIJEINAETCS HEOONbIIOE KOJINYECTBO YacoB.

HaubGonee »o>d@exTuBHBI BBIXOJ U3 CIOXKHUBIICHCS CHUTyallUM TpEACTaBIsSeTCS B
OpraHU3aIlK CaMOCTOSATEIbHOM paboThI CTYJIEHTOB C OMOIIBIO 00Pa30BaTENILHOTO MOPTAaJIA.

OO6pa3oBaTenpHBIN MOpTAT Tpemiaraetr Mo aucuuiuinae «®dusukay OOJBIION BBHIOOP
TEOPETUYECKOr0 MaTepraa. JTo U JIEKIIUU 10 BCEM pa3JielaM Kypca, U JIEKIIMOHHBIE NTPE3EHTALNH,
Y BUJIeOMaTepHalibl IO OTAEIbHBIM BOIIPOCaM Kypca (PU3UKU, U FTEKTPOHHBIN yueOHUK «OTKpbITas
¢du3nka», mpearalouii TeOpU0 1Mo BceMmy Kypcy. i mMpoBepKH YCBOEGHHS TEOPHH IO BCEM
pazzenaM Kypca (pU3MKH MpeJuIaratoTcsl TECThI, COAepKalllKe M0 IeCATh TEOPETUYECKUX BOIPOCOB,
BbIOMpaeMBbIX CllydyailHBIM 00pa3oM U3 0aHKa BOIPOCOB. B KaXIO0M Bompoce IMperycMOTPEHbI
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YEThIpE BapUaHTa OTBETOB. T€CT CUMTACTCS YCIICIIHO IPOWMJIEHHBIM IIPHU IIPAaBUIBLHOM OTBETE HE
MEHEE YeM Ha IIECTh BOIPOCOB.

JUis IpakTHYECKUX 3aHATUN CTYICHTaM IpeJIaraloTcs OCHOBHBIE ()OPMYIIBI MO pasenam
Kypca (M3UKH, aJrOPUTMbl U METOAMKU PELICHUs 3aJad IO Pa3HbIM TeMaM, a TaKXke MPUMEpbI
pelIeHusl TUIIOBBIX 3ahad. Kpome TOro, Kaxiplii CTYIAEHT AOJDKEH BBIIOJHUTH WHIMBHUIYaJIbHOE
3aJjaHMe B Buje TecTa, cogepxkamiero 10 3agay mo pasHbIM TeMaM Kypca (U3MKM. 3agauu
BBIOMPAIOTCSL CIy4aiHBIM 00pa3oM M3 OTPOMHOr0 OaHKa TEeCTOBBIX 3afaHuil. CTyIEHT IOJKEH
peluTh 3TH 33Ja4d U BbIOpaTh U3 4 NPEATOKEHHBIX OTBETOB IMpaBWIBHBIA. {1 ycmemHoro
MIPOXOXKJICHHUS TECTa HEOOXOIMMO MPAaBUIIBHOE PEIlICHHE HE MEHEee IEeCTH 3aay.

JUis OArOTOBKM K J1a00paTopHbIM paboTaM Ha 0Opa30BaTEIbHOM MOpPTAJIEe MPEICTABICHbI
METOAMYECKUE yKa3aHHUS K BBIOJHEHUIO JIAOOPATOPHBIX PaboT. CTyIEHTHl UMEIOT BO3MOKHOCTh
IOJIrOTOBUTCSI K BBIIIOJHEHUIO U K 3alMTe paboT, OTBETUTh Ha KOHTpPOJIbHBIE Bompockl. Kpome
TOT0, CTY/IGHTaM IpeIaraloTcs BUPTyalbHbIE TaO0OpaTOpHbIE pabOTHI.

Takum o00pa3oM, UCHOJIB30BaHUE O0pa30BATENbHOIO IOpTala IO3BOJSET  y4ecTb
WH/IMBUyAIIbHBIE OCOOCHHOCTH CTYAGHTOB M  chenaTh oOO0ydeHue (U3MKEe JMYHOCTHO-
OpPUEHTUPOBAHHBIM.

Crnucok nurepaTypbl
1 Xyk, A.W. KayectBo B crcTeMe MPHOPUTETOB TOCYNAPCTBEHHON IMOJUTHKU B OOJIACTH
obpazoBanus B Pecnyonuke bemapycs/ A.M.)Kyk // [Onekrponnsiii pecypc]. — Pexxum poctyma:
http://www.grsu.by/cforum/index.php?topic=82.0. — [lata noctyna: 1.11.2009

YK 378
YCIHHEBAEMOCTbB KAK OTPA’KEHUE OBPA3OBAHHOCTU CTYJAEHTOB
MJUTIAJIINUX KYPCOB YHUBEPCUTETA

A.C. Ckanuos, 10.B. IOpeBu4
benopycckuil rocy1apCTBEHHBIN YHUBEPCUTET MUILEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Peciybnuka benapycn

Cucrema MenemxmMenTa kauectBa (CMK) B cucteme Briciiero o0pa3oBaHusl yCTaHABITUBAET
KECTKHE TOKa3aTeNIM yCTIEBAEMOCTH CTYACHTOB, KOTOphIe oTpaxeHbl B 1ensix CMK yupexnenus
oOpa3oBaHMs Ha KaleHJapHbId rof. K TakuMm moka3aTtensiM oTHOCSTCS aOCONIOTHASI U KaueCTBEHHAs
ycnieBaemMocTu. Ecnu nepBbIit U3 HUX, Yallle BCEro, He 3aBUCHUT OT ()OPMBI MOTyYeHUsT 00pa30BaHUs
(IHeBHas WM 3a0YHAas) U YCTaHABIMBAETCS B TpaHHIAX He HUke 85%, TO BTOpOH MOKazarenib
YCIIEBAEMOCTH 3HAYUTENILHO BHIIIE JJIs1 CTYACHTOB THEBHOM (hOPMBI 110 CpaBHEHUIO C 3a04HOM. [Ipu
wianupoBanun kadenporr meneir CMK mnpuHuMaeTcss BO BHUMaHHE, YTO YHCIOBOE 3HAUCHUE
KaueCTBEHHOTO0  TIOKa3aTelsl JOJDKHO OBITh HE  HWXKE  yHUBepcuTerckoro. JloOuThes
cootBeTcTBytomux neiasiMm CMK mokasareneil ycneBaemocTu, paboTast co cTyAeHTaMu 1-2 KypcoB,
OKa3bIBAa€TCs BeChMa MpobaeMaTHyHO. MHOTHE CCBIIAIOTCS MPU ATOM Ha aJlalTalliio0 CTYIACHTOB.

[lepuox amanrtanuu Mpy NEPEXo/ie U3 MIKOIbl B YHUBEPCUTET AJIsi OONBIIMHCTBA CTYACHTOB,
KaKk TMpaBUJIO, HE TIPEBBINIAET HECKOJbKO MECSIEB M 3aBEpIIACTCS 10 OKOHYAHWH TEePBOM
sK3aMeHalMoHHOW ceccun. C 93TOM MpoONeMOl CTalKWBalIWCh, KaK HBIHEITHEE IMOKOJICHUE
CTYJICHTOB, TaK U T€, KTO YUWJICA B YHUBEPCUTETE MHOTO JieT Ha3aa. OueBHIHO, YTO JTall Mepexo/ia
U3 YUPESKICHHUS CPEIHEr0 B YUYPEKIACHHE BBHICIIErO OOpa30BaHHSI HE CIIOCOOEH CYIIECTBEHHO
MOBJIUSATH HA YCTIEBAEMOCTh CTY/ICHTA, €CJIU OIICHKU aTTeCTaTa yJalerocs MoJHOCTHIO WU XOTS OBl
YaCTUYHO COOTBETCTBYIOT KPUTEPHUSM OIEHKU 3HAHUH, IPUHATHIM MUHUCTEPCTBOM 00pa3oBaHUS
Pecniyommku benapyck. OnbiT paboThl co cTyeHTaMu | Kypca TEXHOJOTUYECKHUX CHEIUATbHOCTEH
yauepcuteta BI'YT B mporecce mpenonaBaHus (pu3MKd W HWHDOPMATUKH IOKA3bIBAET, YTO
IITKOJIBHBIE OIEHKH B OOJIBITMHCTBE CIIy4aeB HE COOTBETCTBYIOT KAYECTBY 3HAHUM.
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VYpoBeHb 06a30BOI MOATOTOBKM MHOTHX BBITYCKHHUKOB IIKOJI 1O OTHAEIBHBIM IpEIMETaM
(MaTemaTuka, pusnka, vHGOpMATHKA) U UX OOIIMI ypOBEHb 00OPa30BAaHHOCTH CHUIKAETCS U3 TOJA B
roJl. JTO MPOSIBIISIETCS HA OLIEHKAX BXOAHOI'O KOHTPOJISI OCTaTOYHBIX 3HaHUM CTYJEHTOB 1 Kypca 1o
€CTECTBEHHOHAYYHbIM JIMCLMIUIMHAM, PE3YyJbTAaThl KOTOPOIO €XEroJHO 3aciylIMBaKOTCS Ha
Hay4yHo-meronudeckoM Cosere BI'YT. OTcyTcTBHE MIIM KaueCTBEHHO HM3KHI YpOBEHb 0a30BBIX
3HAaHUM HE NO3BOJSIOT CTYACHTaM B IIOJIHOW MEpe yCBamBaThb MaTepHall, MPEAYyCMOTPEHHBINU
y4eOHBIMH TporpaMmMaMu JucuuiuidH 1 kypca. IloaTBepikaeHHEM 3TOTO SIBISETCS CTATHCTUKA
HK3aMEHALIMOHHBIX OIEHOK M0 (U3UMKEe Ha XUMHKO-TexHojormdeckoMm ¢akynbrera BI'YT 3a
IOCJIEAHUE HECKOJbKO JieT. OHa CBHUAETENbCTBYET O TOM, YTO Ha MPOTSIKEHUU HECKOJIBKHX
MOCJIEAHUX JIET HAOMIOJaeTCsl CHUKEHHE 0N OLEeHOK (6-10), COOTBETCTBYIOMIMX KauyeCTBEHHOU
YCIIEBAEMOCTH, U COOTBETCTBEHHO, YBEJIMYUBAETCS KOJUYECTBO OLICHOK (4-5), MOATBEPKIAIOIINX
YCHENIHYI0 cJady 3K3ameHa. Eciu HpuHATh BO BHHMMAaHHME, 4YTO 3a4acTyl0 [PENoJaBaTelId
YHHUBEPCHUTETA JOCTATOYHO JIOSUIBHO TPAKTYIOT KPUTEPUHU OLCHKH 3HAHWM 1O MPEeIMETY, TO HU(PHI
peanbHOM CTATUCTUKM O MHOTMM JMCHUIUIMHAM, M3y4aeMblM Ha | Kypce, MOTIYT BBITJISIAETh
3HAYUTEJILHO HUKE.

BbIxo U3 cloXUBIICHCS CUTyallud MOXKET ObITh HalJIeH B YHU(DUKAIINH pa3/IeloB yUeOHBIX
nporpaMM npo6nemHbIx guctumuinH BI'YT ¢ cooTBercTByromMMM pas3zieiiaMu  [IPEAMETOB
LIKOJIBHOM MPOrpaMMBbl, a TAKKE B U3BMEHEHUU KPUTEPUEB IIpHEMa B BY3bl.

He cexper, uro omenka B ceprudukare LIT mo gucuuriummHe BO MHOTHX Cly4asx HeE
COOTBETCTBYET MCTMHHOMY YPOBHIO 3HaHUN aOWTypHEHTa U, 3a4acTylo, MOJydeHa CIIy4aiHbIM
obpazom. BrioigHe BEepoOsITHO, YTO 3TO M TOCIY)XWJIO OCHOBAaHHEM JUIS pa3pabOTKH M TPUHSATHA
MunuctepctBom oOpazoBanus PecnyOnuku benapyce u PUK3 HOBbIX mpaBun mpuema amis
noctynaronux B By3bl B 2023 romy. XodeTcss HaAesAThCA, YTO 3TO 3aCTaBUT CPEIHUE IIKOJIBI
M3MEHUTH MOAXOAbI K O0OYyYEHUIO IIKOJIHHUKOB M 00Jiee OTBETCTBEHHO OTHOCHTHCSI K IMOCTAHOBKE
OLICHOK.

YK 577: 004.9
TEXHOJIOI'UAA @OPMUPOBAHUSA HEHHOCTHOI'O OTHOLEHUA
OBYYAIOIIUXCA K 3JO0POBOMY OBPA3Y )KU3HU ITPU U3YUYEHUU
YUYEBHOU JUCHUILJINHBI «BUOJIOT MUECKASI XUMMUST»

JL.LM. Tkauenko, O.B. lynunckas, H.U. UnbuueBa
Bbenopycckuit rocyaapcTBeHHBIN YHUBEPCUTET MUILEBBIX U XUMHUECKUX TEXHOJIOTUH,
r. Morunes, Pecny6nuka benapych

B Hactosmee Bpems npoOiema COXpaHEHHsS U YKPEIUIEHUS 370POBbsl MOJPACTAIOIEr0o
MOKOJICHUsI 3aHUMAaeT OJHO U3 BEAYILUX MECT B CUCTEME COLMAIIbHBIX IIEHHOCTEH U MPUOPUTETOB
oOmiecTBa. AKTyalbHOCTh 3JI0POBOTO 00pa3a >KM3HH BbI3BaHA BO3pacTaHWEM W H3MEHEHHUEM
XapakTepa Harpy3oK Ha OpPraHHM3M 4YeJlOBeKa B CBS3M C YCIOXXHEHHMEM OOIIECTBEHHOHN >KW3HH,
YBEIIMYCHUEM DPHUCKOB TEXHOTEHHOTO, MOJMTUYECKOTO M BOCHHOTO XapaKTepa, MPOBOIMPYIOIIHX
HEraTUBHBIE CIBUTHU B COCTOSIHUU 3710POBBSI.

Ha ocnoBe anammza wucciemyemMoil mpoOiemMbl MOXKHO OTMETHTh, YTO Ha BCEX HTamax
pasBUTHs TEJaroruyeckol Hayku (GOpMHpPOBaHUE 370pPOBOr0 00pa3a KM3HM I0JPACTAIOIIErO
MOKOJICHUsI TPU3HABAIOCh KaK BaKHBIM acmeKT BocmuTaHus. OTHAKO BOMPOCH IIEHHOCTHOTO
OTHOIIEHHS OyIyIIMX CIEHUAIMCTOB K 3I0pOBOMY 00pa3y >KM3HHM 3a4acTyl0 OCTAlOTCS BHE MOJISA
3peHHsI TperoIaBaTelNieil, KOTOpbIe HEAOCTATOYHO MOJATOTOBJICHBI K BEJICHUIO TAaKOW JEATEIbHOCTH
[1].

MunuctepcTBoM o0pa3oBanus PecnyOonmuku bemapycs Obuta yTBep)kJeHa mporpamma
HEMPEepbIBHOTO BOCIUTAHUA JeTel U ydaeics monoaexu Ha 2021-2025 rr. Owna pa3paboTaHa B
cooTBeTcTBUM co cratheil 95 Kopekca PecnyOnuku benapych 00 oOpa3oBaHMM U KOHLEMIUEH
HEMPEPbIBHOTO BOCIIUTAHUS JeTe U ydaIlencss MOJIOeKH, OCHOBAaHA Ha UI€SX T'yMaHUCTUYECKOTO,
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aKCHOJIOTMYECKOT0, CHCTEMHOI0, KOMIIETEHTHOCTHOTO, JESTEIbHOCTHOTO, KYJIbTYPOJIOTUYECKOTO,
JUYHOCTHO-OPUEHTUPOBAHHOTO TOIX0J0B. I[Iporpammoii onHO# W3 3a7ady BOCIUTAHUS SIBISIETCA
OBJIa/ICHUE 3HAHUSAMH, IEHHOCTSIMHA ¥ HaBBIKAMH 3JI0POBOT0O 00pa3a >xu3Hm» [2].

Ha ocHOBe TEOpEeTUKO-METOAOJIOTMYECKOr0 aHallu3a JTOW MPOOJIEMbl  ONpeAesICHBI
TEXHOJIOTUU 10 (POPMHUPOBAHUIO LEHHOCTHOTO OTHOLICHHS OOYy4aroIuxcs K 30pOBOMY 00pazy
KHU3HU TIPU U3YYECHUHU y4eOHON AUCUUILIINHBI «broIornuyeckas XuMus»:

— 3popoBbecOeperaromias TEXHOJOTHS —3TO CIIOCOOBI OpraHu3aliu  y4yeOHOH u
BHEYUEOHOW AESITETbHOCTH CTYACHTOB, MOAEIUPYIOIIKE MPOTrpaMMbl 3J0pOBOro o0pas3a >KU3HHU B
POOJIEMHBIX KU3HEHHBIX CUTYaIHX.

—  IIpoekTHbIl METOJ — 3TO OpPraHM3alus CaMOCTOATEIbHOM JAEATEeIbHOCTH 00Yy4arOIINXCs
IUISL TOCTHXKEHHS OTIPENICIICHHBIX PE3YJIbTaTOB.

[Tpu mpenogaBaHuy y4eOHOM MUCHMILTUHBI OOJBIIOE 3HAUCHUE YAENAETCS MCIOJIb30BAHUIO
310poBbecOeperaommx 00pa30BaTeNbHBIX TeXHOJOrHi. [IpakTHuecku nrobas megaroruyeckas
TEXHOJIOTUSI MOXeT 00Ja/laTh TeM WIM UHBIM 370pOBbecOEperaroiuM MOTEHIMATIOM, €CJId OHa
IPaMOTHO Pean3yeTcst U NOIXOAUT JUIsl JAaHHOM MeAarorunuecKoi CUTYaIHH.

BricTpauBas cTpykTypy ydeOHOro 3aHsTHs MO ydeOHOW aucuuiimHe «buonornyeckas
XHMUST», KaK 3/I0pPOBbECOSPETAIONTYI0 TEXHOJIOTHIO, ITPETIOIaBaATENb YUUTHIBACT:

—  JIMHAMHKY 3TaroB y4eOHOTO 3aHATHS U CJIOKHOCTh PEIIaeMbIX Ha HUX Y4eOHBIX 3a/1ay;

— BKJIIOYEHHE B Y4eOHOE 3aHATHE AMHAMHYECKHX Tay3 WM BcE ydeOHOe 3aHsTHE
MOMYUHSAS JIMHAMUYECKOW TEXHOJIOTMH CO CBOOOJHBIM IEpEMEIIEHUEM IO AayAUTOPHH,
MPOBETPUBAHKE TOMEIICHNUS;

—  HUCIOJIb30BaHHE Pa3HOOOPA3HBIX CPEACTB HATMSATHOCTA M BHJIOB JIEATEIBHOCTH,
AJIEMEHTOB 3aHUMATEIbHOCTH, MEXIPEJIMETHBIX CBS3€H, HECTAaHJApPTHBIX 3a1ad, MPOOJIEMHBIX
CUTYaLHIi;

—  yOpaxHEHHUs IS NPOPMIAKTUKA M KOPPEKIMH 3PEHUs, OCAHKH, BHUMaHHs, HacTpoe-
HUS;

— BKJIOYEHHE B paboOTy MpaBOro W JIEBOTO MOJYHIApUH, DJIEMEHTOB pedieKcuu u
JUArHOCTHKH MICUXO(PHU3UOIOTUYECKOTO COCTOSIHUS [ 3].

Jns popMupoBaHUST IEHHOCTHOTO OTHOMICHHUS K 3I0POBOMY 00pa3y KM3HH HPUMEHSIETCS
MPOEKTHBI MeTon oOydeHus. K HacTosdiieMy MOMEHTY CIHOXWIHCH CIEAYIOIIUe CTaauu
pa3paboTKH MPOEKTa: pa3padOTKa MPOEKTHOTO 3aaHusl, pa3padoTKa caMOTo MPOeKTa, 0(hOpMIICHHE
pe3yabTaToOB, OOIIECTBEHHAS ITPE3CHTALUS.

Pabota mpoBoauTcsa B paMkax yueOHoM camocrtositenbHoi padoTel (YCP). IlpenogaBarens
IpeJularaeT CTyJeHTaM TeMbl MPOEKTOB, OOCYXAAeT ITalbl, MPOBOAUT KOHCYAbTaLUU. CTyIEHTHI
TOTOBAT pedeparsl U ACNAIOT 110 HUM MPE3CHTAIMH JOKJIAJI0B, KOTOPBIE MPEACTABISIIOT B IPYIIIE.
OO6cy>kaeHne 10KIa10B IPOUCXOIUT C YYACTHEM BCEX CTYIEHTOB IPYIIIHL.

C uensto GopMuUpoBaHHUS 370POBOTO 00pa3a >KU3HU TPU NPETNOJaBaHUM y4eOHOM
IUCUUIUIMHBI «bronorndyeckas XUMUs» ObLIH MPEJI0KEHbBI TEMBbI TIPOEKTOB:

l. Tema yueOHOro 3ansaTus: «OOMEeH O€NKOB M aMHMHOKUCIOT». Tema mpoekTta
«3HaueHue OETKOB B MUTAHUU CLIOPTCMEHOB.

3HAYMMOCTh TPOEKTA: IS TOJAJAEpKaHUs PadOTOCIOCOOHOCTH U XOpolied (uznueckon
¢dbopmMBl HEOOXOMMO MOJHOLIEHHOE OOecreyeHre opraHu3mMa CHOpTCMEHa BCeMH HEOO0XOAWMBIMU
aAMHHOKHUCIIOTaMH, COJep)KallUMUCA B Oelkax. B pexuMe cepbe3HbIX HArpy3oK, KOTOPBIH B
poeCCHOHATILHOM CIOPTE SBJISIETCS HOPMOM, OCJIKH MPEICTAaBIISAIOT COO0H OCHOBY 3((EKTUBHOTO
(YHKIIMOHUPOBAHUS OPraHU3MA.

JlaHHBIH TPOEKT OBLT pa3AenEH Ha J1Ba dTamna:

—  OpraHu3zaiys Ompoca CPear CBOUX CBEPCTHHKOB M MPO(ECCHOHATBHBIX CIOPTCMEHOB O
POJIM CIIOPTA B UX KHU3HMU;

—  BBISIBIICHHE POJIM OCJIKOB JUTsl 00Opa30BaHMS MBIIIEYHBIX BOJIOKOH U y4acTHE TOPMOHOB
B 3TOM IIpOLIECCE.

[To utory mpoekTa ObIT CHAT BHICO(DHUIBM, KOTOPBIH OBUT TIPEACTaBICH TIepe/ CTYACHTAMH
BO BpeMsI IIPE3CHTAIUH.
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2. Tema yueOHOrO 3aHATHS «YTIEeBOAB. Tema mpoekTa «llumieBbie BOJOKHA, UX POJIb
B [IUTAHUH YEIOBEKAY.

3HAaYMMOCTb MPOEKTA: HApyIIEHHE MPOLIECCOB 0OMEHA M pa3BUTHE HEKOTOPBIX 3a00JIeBaHUI
(arepockiieposa, caxapHOro AuadeTa, KeITYHOKAMEHHON 00JIe3HU) 3aBUCUT OT HEAOCTATKA B IHIIE
PaCTUTEIBHBIX BOJIOKOH.

JlaHHBIH TPOEKT ObLI pa3fenéH Ha TPU TEMBL:

— IPOBEIEHUE OIpOCa CPEIU CBOMX CBEPCTHUKOB O pPOJIM IHIIEBBIX BOJOKOH B MX
IIUTaHUH;

—  KiaccuUKaIys MHUIIEBBIX BOJOKOH M KOMIIOHEHTHI MUIIHA, OTHOCSAIINECS K MHUIIEBBIM
BOJIOKHAM

— Ouomormyeckass posib M (DYHKIMHM IHUIIEBBIX BOJOKOH B OpraHM3ME 4YeJOBEKa, HX
MeTa00IU3M.

[To uTory nmpoekra ObUT IOATOTOBJIEH pedepar U mpencTaBieHa MPe3eHTAIHS.

3. Tema yueGHoro 3ansatus «OOMeH yrieBoJoB. B3auMoOCBs3b MPOLIECCOB JIbIXaHUS U
opoxenns. OCHOBHBIE BUIbI OposkeHus». Tema nmpoekra «Bcs mpasia 00 aaxorosey.

3HaYMMOCTb IIPOEKTA: NaryOHOE BIUSHHUE AJIKOT0JIsl HA OPraHu3M 4YelloBeKa.

JlanHblil IpoeKT ObUT pa3Aen€éH Ha TPU 3Tara:

—  TpOBEJICHHE aHKETHUPOBAHUS CPEAU CBOMX CBEPCTHUKOB 00 MX OTHOIIEHUH K aJIKOIOJII0;

—  OMOXMMHYECKHE MPOLECCH MPEBPAIICHHUS ATAHOJIA B OPTaHU3ME;

—  IIOJIOKUTEIBHOE U OTPHULATEIBHOE BIUSHUE PA3JIMYHBIX CHUPTHBIX HAIIMTKOB Ha
OpraHu3M YeJIO0BEKA.

ITo uTory npoekra ObUT HOATOTOBJIEH pedepar U npeacTaBiieHa Mpe3eHTalusl.

[IpenogaBanue y4eOHOM AMCHUIUIMHBI «buojornyeckas XUMHsS» C HCIOJB30BaHUEM
MHTEPaKTHUBHBIX METOJIOB, TAKMX KaK 37J0pOBbecOeperaroas TeXHOJIOTusl 00y4eHUsl U MPOEKTHBIN
MeTon OOydeHHsI CIocoOCTBYeT ()OPMHUPOBAHHUIO Y CTYIEHTOB IICHHOCTHOTO OTHOWICHHS K
3I0pOBOMY 00pa3y >KHU3HH, MOBBIIIAIOT MOTUBALIUIO U3YyYEHUS AUCLUIUINHBL.
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VIIK 378.147
MMPOBJEMBI BHEJPEHHUS COBPEMEHHBIX WHHOBAIIWIA
B COEPE OBPA3OBAHUS

E.H. Ypﬁanqmcl, H.O. OHrapﬁaeBaZ, W.10. laBuxoBuy’

'Benopycckuii rocynapcTBEHHBI YHIBEPCHTET MUIIEBBIX M XHMHYECKHX TEXHONOTHIA,
r. Morunes, Pecny6nuka bemapycs

? AIIMATHHCKHH TEXHONOTHYCCKUI YHHBEPCHTET,

r. Anmarsl, Peciybnuka Kazaxcran

WunoBanusimu B cepe oOpa3zoBaHHs SBISETCS BCE TO, YTO CBA3aHO C BHEIPEHHEM B
NPaKTUKY TepenoBoro omnbita. [Ipomecc oOydeHMs, MpeXkae BCEro, HampaBlieH Ha Iepenavy
oOyuarolumMmcsl 3HaHUM, YMEHUN, HaBBIKOB, Ha (JOPMHPOBAHHE JUYHOCTH U TPa’KJaHCTBEHHOCTH.
VHHOBaIIMOHHBIE TEXHOJIOTUU B 0O0pa30BaHMU IO3BOJIIOT 3a/laBaThb HYXHBIH I TEKYILETro
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BpeMeHHU BeKTop oOy4yeHus. OIHAKO, HETaTHBHOE OTHOLICHHWE K JIIOOBIM H3MEHEHUSM, KOTOpBIE
3aTparuBarOT NPHUBBIYHBIN 00pa3 JKU3HU, NMPHUBOIAT K HEKEJIAHUIO COBEPIICHCTBOBATh 3HAHUA U
MelaroT OOHOBJIEHHUIO BceX BUJOB oOydeHus. He Bce mpenojaBaTeny >KeJAlOT 3aHOBO H3ydaTh
HOBBIII MaTepuall, OCBalBaTb HOBOE IPOrpaMMHOE OOEeCIeueHHE, MEHATh METOJbl U METOJUKU
IpenojaBaHusi, HU3ydaTb HOBBIE I€JarOrMYeCKUe TEXHOJIOTMH U IICUXOJIOTHIO COBPEMEHHOIO
oOy4arorierocs.

HaubGonee pacnpocTpaHeHHONM NPUYMHONW HEOXOTHOI'O BHEIPEHMS HMHHOBALMOHHBIX
TEXHOJIOTUH SBJISIETCS IPUBbIUKA paboTaTh IO CTApbIM MIpOrpaMMaM M He JKeJlaHue X MeHATh. Bee
M3MEHEHHUs pacCMaTPUBAIOTCA KaK HEOOXOJIMMOCTH JONOJHUTENBHBIX 3aTpaT JIMYHOTO BPEMEHU U
CpeACTB JUIsl yueObl M Pa3BUTHS, a TAKXKE Ul pa3paOOTKU HOBBIX JIEKIMOHHBIX M IPAKTUYECKUX
KypCOB, TMOCTAaHOBKH HOBBIX JaOOpaTOpPHBIX PabOT M CEMHHAPCKUX 3aHATHH. HeyBepeHHOCTb
IIPENoJiaBaTeNisi B CBOMX CIIOCOOHOCTSX, 3aHMKEHHAs CaMOOLICHKa, OOsI3Hb BBICKA3bIBaTh CBOU
CYXJIIEHUSI OTKPBITO CHOCOOCTBYIOT TOMY, YTO IMPEMOJABATENd [0 TOCIEAHEH BO3MOXKHOCTHU
COIIPOTHBIIAIOTCS JIFOOBIM U3MEHEHUSAM B YUPEKICHUN 00Pa30BaHMUSL.

VMHHOBaIMOHHOE IIOBEJCHHE HE MPEANOJIaraeT IPHUCIOCOOIEHHE, OHO IIPEAINOJaraeT
¢dopmupoBaHue COOCTBEHHON MHIMBUAYAJIBHOCTH, caMmopasButue. llpenonaBarens By3a J0JKEH
MOHATH, YTO MHHOBAIIMOHHOE 00pa30BaHUE — 3TO TOT CIOCO0, KOTOPBIH MO3BOJSET CHOPMHUPOBATH
JMYHOCTh, KOTOpas Oyaer o06janaTh BBICOKOW NPO(EeCCHOHAIBHOW M TIpa)IaHCKOW IO3UIUEH,
OTBETCTBEHHOCTBIO 3a Oyxylee 0Tpaciy, B KOTOPOH IUTAHUPYET CBOIO TPYIOBYIO JIESTEIbHOCTS, 3a
Oynymee u 0e30macHOCTb CTpaHbl B IeqoM. OdeHb BaXHO I IPENojaBaTessi MOCTOSHHO
MOBBIIIATh CBOM COOCTBEHHBIH HMHTEIUIEKTYalIbHBIH ypoBeHb W KBanupukamuio. Tombpko Tor/a,
KOIJa npernojaBareib ClocoOeH M30aBUTHCA OT KOMIUIEKCOB M ICUXOJIOTMUYECKHUX OapbepoB, OH
TOTOB CTaTh MOJHOLIEHHBIM YYaCTHUKOM MHHOBAIIMOHHBIX IIEPEMEH.

OcHOBOI A5 peanu3anuy 1ieneil, NOCTaBIEHHbIX YUYpeKJICHHUEM O00pa30BaHUs, SBIISETCS
TexHousiorust o0yuenus. OHa JO/bKHA OBITh OPUEHTHPOBAHA HA OPraHMU3allI0 y4eOHOro Ipoliecca ¢
IIPUMEHEHUEM  SMIIMPUYECKMX  MHHOBALMN  IPENOJABaTEeNICH, IOBBIIIEHHEM  MOTUBaLUU
00yJaromuxcs myTeM MPUMEHEHUS pa3IMYHbIX MTOIX0A0B B 00pa30BaHHH.

B cucreme uHHOBanmuii B 0Opa30BaHMM MOXKHO BBIJCIUTh 5 OCHOBHBIX KOMIIOHEHTOB
(pucynok 1). Ilpu ananusze TeXHONOTHI OOydYeHHs] BaXXHO BBIACIUTH MPUMEHEHHE COBPEMEHHBIX
anekTpoHHbIX cpeacts (MKT). TpagunuonHoe obpa3zoBaHue MpearoyiaraeT Mneperpysky yueOHbIX
JUCHUIUIMH M30BITOYHON MHpopManuei. [Ilpy MHHOBaIMOHHOM OOpa30BaHMM TAaK OPraHU30BAHO
yIipaBlieHHE y4eOHO-BOCIUTATEIbHBIM MPOIECCOM, YTO MPENOAaBaTeNb BHIMOIHAET POib ThIOTOpPA
(nacraBHuka). [lomMMO  Kjaccuueckoro BapuaHTa, oOOydaromMiics MOXET  BBIOMpaTh
JMCTAaHIIMOHHOE O0y4eHHe, SKOHOMs Bpems, cpeicTBa. llo3uinus oOydaromMxcsi OTHOCHUTENBHO
BapHaHTa OOY4YEHHs] MEHSETCs, OHM BCE 4Yalle BBIOMPAIOT HETPAJAUIIMOHHBIE BHJIbI MOJIYYEHHS
3Hanuil. [IpuopuTeTHOM 3ajmauell MHHOBAIMOHHOTO OOpPa30BaHUS CTAHOBHUTCS OCBOECHHE
AHAJIMTUYECKOTO MBIIIJICHUS], CAMOPA3BUTHE, CAMOCOBEPILICHCTBOBAHHE.

Iean odyuyeHns

Pezyabrar Copep:raHue
JdeATeJILHOCTH oO0pazoBaHHUS

YuacTHHKH nmpomoecca

(CTYIeHThI,
nmpenoxaBarein)

MoTuBanusa U cpeacTBa
NpenoaaABaAHUSA

Pucynok 1 — KoMnoHeHTBI cHCTeMbI HHHOBAIUI B 00pa30BaHNHU

91



Taxoke ogHOW M3 mMpoOsieM, MPEMATCTBYIOIUX BHEApPEHHE B 00pa30BaTeNbHBIA MpOLIECC
MHHOBAIM, ABISETCA HEIOCTaTOYHOE OCHAIEHUE KOMIBIOTEPHOW TEXHUKOW U 3JIEKTPOHHBIMU
CpeAcTBaMHU y4YeOHBIX 3aBeJICHHH (HET CTaOWJIBHOTO HMHTEPHETa, HE XBaTaeT 3JIEKTPOHHBIX
0coOUi, METOANYECKUX PEKOMEHIAIMH JUIsl BHIIOJIHEHUS IPAKTUYECKUX U JIAOOPATOPHBIX padoT).
HNwmeer mecto HemoctarouHas kBanugukamus B obmactu MKT mpenogaBarenbckoro cocraBa u
HEBHMMAaHUE PYKOBOJCTBA Y4€OHOIO 3aBEIE€HUS K NPUMEHEHHUIO B 00pa30BaTEJbHOM IIpolecce
MHHOBAIIMOHHBIX TEXHOJIOTHH.

I'maBHble TpeHIbl B Oynymield cucrteme oOpa3oBaHUS CBSA3BIBAIOT HE TOJIBKO C IIOMCKOM
HOBBIX (OpMaTOB OOy4YEHHs, HO M HOBBIX pOJIEH I BCEX YYaCTHHUKOB 00Opa30BaTEIbHOTO
nporecca. K nmocnennum u Haubosiee Ba)KHBIM TEHICHLUSAM B COBPEMEHHOM MHpe 00pa3oBaHMs
MOKHO OTHECTH: HempepbiBHOe oOydenwme, min Lifelong Learning; nudposuzanuio u uudpopyro
I'PaMOTHOCTh; MacCOBBIE€ OTKPBIThIE OHJIAIH-KYPChl; MUKpOOOydeHue — Agile 1 Scrum TeXHOJIOIHH;
reiiMudukamuio 1 texuonorud VR u AR; amantuBHOe oOydenue u opueHranuio Ha soft skills;
M3MEHEHME POJIU IpernojaBares U 4aT-00Thl.

Jns pemenus momoOHBIX 3afay JOJDKHBI MPOBOJUTHCS IEPETOArOTOBKA M IMOBBIIICHUE
KBaJIM(UKALMK IIperoiaBaTesneil, ceMUHapbl, BUACOKOH(epeHnn, BeOMHaphl, IPOCBETUTENIbCKAsS
pabota cpeau CTYACHTOB II0 TPUMEHEHHIO COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTHH,
CO3/1aBaThCs MYJIbTUMeENUNHbIE KaOuHeThl. ONTUMalbHBIM BAPHMAHTOM BHEIPEHUS WHHOBAaLUN B
crcreMy 00pa30BaHUs SBISIETCS AUCTAHIIMOHHOE OOYYEHHUE IyTeM HCIOJIb30BAHUS TTIOOAIBHBIX H
JIOKAJIbHBIX MHUPOBBIX ceTed. B eBpomelckux cTpaHax OHO JIaBHO IPUMEHSIETCS TOBCEMECTHO. Y
MHOTHX XHUTEJCH Cel W JIePeBEHb, yIATCHHBIX OT KPYIHBIX TOPOIOB, 3TO €IWHCTBEHHBIA CIIOCOO
MOJIYYUTb JUIIJIOM O CPEAHEM CIELUaIbHOM MJIM BhICILIEM 00pa30BaHUU.

[IpuBeneHHbIE TPUMEPHI MHHOBALMI B 00pPa30BaHWU CHUKAIOT MAaTEPHAIBHBIE PAacXOJIbl Ha
nojilydeHue oOpa30BaHUs, YTO JOCTATOYHO AaKTYaJIbHO C YYE€TOM MHPOBOTO 3KOHOMHUYECKOTO
Kpusuca. VIHHOBalMM cTanu OCOOCHHO HEOOXOAMMBIMH JUIS BBICIIETO M JIOTIOJIHUTEIHHOTO
oOpazoBanus. B mepBylo ouepeib OHM IMOMOTarOT B IIOJIHOM Mepe yIOBIETBOPSTH 3alpoChl
oOyyaromuxcs. be3 BHeIpeHUs HOBIIECTB By3aM CTaHOBUTCS CJIOXHO KOHKYPHPOBATH C JPYTUMHU
aHAJIOTMYHBIMU 3aBE/ICHUSMHU.
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VJIK 378.1.147
OCOBEHHOCTM MCTIOJIL30BAHMS TTONYJISIPHBIX CUCTEM
ABTOMATH3UPOBAHHOI'O MPOEKTUPOBAHMSI
B UHJKEHEPHOW I'PA®UKE

C.H. Xonpakosa
benopycckuii rocy1apcTBEHHbIN YHUBEPCUTET MUIIEBBIX U XUMUUYECKUX TEXHOJIOTUH,
r. Morunes, Peciybnuka benapycn

B HacTosiiee Bpems TpyAHO NPEACTAaBUTH OOIIEHMH)KEHEPHYIO I'paUuecKylo MOJATrOTOBKY
CTYICHTOB TEXHHUYECKMX BY30B 0€3 U3y4YeHHUs TakuxX JUCHMIUIMH, KaK WHXXEHEpHas U
KOMIIbIOTEpHass TpadUka W OCHOBBl KOMIIBIOTEPHOIO IPOEKTHPOBaHUS. BhlleykazaHHbIE
TUCHUILUIMHBL  00ecreyuBaoT (popMHpOBaHUME MPAKTUUYECKMX HABBIKOB MJii pa3paboTKu U
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oopmieHHsT pa3NUYHBIX BHIOB MPOEKTHO-KOHCTPYKTOPCKOH JOKYMEHTAIMH C HMCHOJIb30BAaHUEM
COBPEMEHHBIX CHCTEM aBTOMAaTHU3UPOBAHHOTO npoekTupoBanus (CAIIP).

CAIIP — st0 uH(OPMANMOHHBIA KOMILJIEKC, COCTOSIIWN W3 alapaTHOro oOecredeHus,
MIPOTPaMMHOTO OOECIIeYCHUs, ONMUCAHUS CIIOCOOOB W METOJO0B padOTHl C CHCTEMOM, MpPaBHII
XpaHEHUsl JaHHbIX M MHOroro apyroro. Ha coBpeMEHHOM pBIHKE NPEICTaBICHO OIPOMHOE
KOJIJIMYECTBO Pa3IUYHbIX IpaUUYecKuX CUCTEM, IPEAHA3HAYEHHBIX JUI1 aBTOMATU3MPOBAHHOI'O
MPOCKTUPOBAHUSA (KOTOpPHIE OTIMYAIOTCS MEXAY CO00H Kak 1o (DYHKIMOHAJIBHOCTH, TaK U TI0
CTOMMOCTH) U COOTBETCTBEHHO BbIOpaTh moaxoasmryto CAIIP cpenn MHOrMX — HempocTas 3a/1a4a B
pamkax ydeOHOro mpouecca. IloaTomy wu3ydeHHe OCOOEHHOCTEH MCIIOIB30BaHUS HEKOTOPBIX
HOMYJSAPHBIX ~ COBPEMEHHBIX CHCTEM  aBTOMAaTH3MPOBAHHOIO  IPOEKTUPOBAHUS  SBISETCA
Hens0exkHbIM. Vcronp3oBanue B yueOHOM mporiecce oaHoBpeMeHHO Heckolbkux CAIIP B cBoro
ouepeib IMO3BOJMT IOBBICUTh KayeCTBO MOJArOTOBKM U HPOGECCHOHATBHON KOMIETEHTHOCTH
OyIyIINX CIEIUAINCTOB.

Jlunepom cpeau CUCTEM aBTOMAaTU3MPOBAHHOIO NMPOEKTUPOBAHMS HA COBPEMEHHOM DPbIHKE
MOXKHO cuuTarh cucteMy AutoCAD, mnosBuBIIyIOCS Ha HalleM pbIHKE B KoOHIE 80-X TIOJ0B.
AutoCAD — »sr1o 06azoBas CAIIP, paspabaTteiBacmasi M mocTaBisieMas kommaHued Autodesk.
AutoCAD — camas pacnpoctpanenHass CAD-cuctema B MUpe, 1103BOJISIONIASL IPOEKTUPOBATh KaK B
IBYMEpHOM, Tak u TpexmepHou cpene. C momompo AutoCAD moxHO cTpouth 3D-monenw,
co3zaBaTh U O(hOPMIISITH BCE BHBI IPOCKTHO-KOHCTPYKTOPCKON JTOKYMEHTAIIMA M MHOTOE€ JPYToe.
AutoCAD ssnserca munatgopmennoit CAIIP, 1.e. 3Ta cuctema He MMeeT YETKOH OpHEHTaluu Ha
ONpEENICHHYI0O  IPOEKTHYK0  00JlacTh, KOTOpas  IpeAHa3HauYe€Ha Ui CIELUAINCTOB
COOTBETCTBYIOLIEH HampaBiieHHOCTH. CucTeMa aBTOMaTU3MPOBAHHOI'O MPOEKTHPOBAHUS 00JaiaeT
CIICAYIOMIMMHU OTJIMYUTEIbHBIMA OCOOCHHOCTSIMU: Ha CETOIHSIIHUM JIeHb - cTaHAapT “ne (gakro” B
mupe CAIIP; mupokne BO3MOKHOCTH HACTPOWKM M aJanTalllM; CPEACTBA CO3JaHUS IMPHUIIOKEHUN
Ha BCTpOEHHBIX si3blkax (AutoLISP u mp.) u ¢ npumenenuem API; oOunue nporpamMm CTOPOHHHX
paspaborunkoB. Kpome Ttoro, kommnanus Autodesk paspabarbiBaeT BepTHKaJIbHbIE BEPCHU
AutoCAD — AutoCAD Mechanical, AutoCAD Electrical u apyrue (pucyHok 1).
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Mogenmporarme ~ Pepoxtiporanue tens ~  Pucosanme + Pepsxtmposanme v Ceserne 3 Koopawrers: » Beibop -

Pucynok 1 — Jlomamnsisa rpadpuueckas padora AutoCAD

Cpennue cuctembl CAIIP — 5310 mporpammel st 3D-monenupoBaHusl  U3ICIHM,
MPOBEJICHUSI PACYeTOB, ABTOMATU3AlMU MPOEKTUPOBAHUS DIICKTPUUYECKUX, THAPABIMUYECKUX U
MIPOYMX BCIIOMOTATEIbHBIX CUCTEM. JlaHHBIE B TAKHX CHCTEMaX MOTYT XPaHHUTHCS KaK B OOBIYHON
¢aitnoBoil cucteme, Tak M B €IMHON Cpele DJIEKTPOHHOTO JOKYMEHTOOOOpOTa W YIpaBICHUS
nanabiMu (PDM- u PLM-cuctemax). CAIIP cpennero ypoBHs — camMbl€ MOITYJISIPHBIE CHCTEMBI Ha
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pbiHKe. OHU yIa4HO COYETa0T B ce0e COOTHOUICHUE 1ieHa/(PyHKIMOHATBHOCTb, CIIOCOOHBI PELIUThH
MO/IaBIISOIIEE YMCIIO MPOEKTHBIX 33]1a4 U yIOBJIETBOPUTH MOTPEOHOCTH OOJbIIEH YaCTH KIMEHTOB.

AKTHBHO MPOABHUTaeTCs Ha PhIHKE MPOTpaMMa TpeXMepHOTro npoektupoBanus «Kommac -3D
». [Iporpamma «Kommnac -3D » - sBisieTcst poccuiickoit paspadotrkoit komrmannun ACKOH, mosromy
CO3/IaHHBIE B 3TOM IPOrpaMMe ICKU3bl U YEPTEKU MOJTHOCTHIO COOTBETCTBYIOT I'OCYJAapPCTBEHHBIM
crannaptam. CoT moMoraer pucoBaTh CIOKHBIE CXEMbl U KOHCTPYKIUHU, OQOPMIISTh MPOEKTHYIO
nokymeHranuio. MaTepdeiic mporpaMMbl JOCTATOYHO MPOCT U MOHSTEH, YIpaBIeHUE 00Jerdaercs
IIPY TTOMOUIY BCILUIBIBAIOIIUX MMO/CKA30K, OOBICHAIOMIUX CyTh paboThl HHCTpyMeHTOB. B Kommac -
3D peanuzoBaHbl (QYHKIUH U1 KOMaHAHOM paOOThI HaJ OJHUM MPOEKTOM, IMOAJCPKHBACTCS
CUHXPOHHU3AIMSI C HECKOJIBKUMU KoMIbloTepamu. EcTh QyHKIMS uMOopTa U M3MEHEHUs IPOEKTOB
n3 apyrux CAIIP-nporpamm. Kiaccuueckuit BapuanT onuuil uist cozganuss CAD mnpoekTos.
Wntepdeiic, omucanue, MOMOIIb Ha PYCCKOM SI3bIKE, YTO CTAHOBUTCS HPUYMHOM pacTylen
nonynsipHoctu. IIporpamMma npocra B 00y4eHUH U MOJIB30BaHUH.

[Iporpamma SolidWorks amantupoBaHa ajis IIMPOKOTO HCIIOJIB30BAHUSA HA CPEIHUX IO
MOIITHOCTH KOMITbIOTEpax, €€ nHTep(eiic BHEIIHE MOXO0K Ha CTaHAapTHhIC NpuiokeHuss Windows,
YTO IO3BOJISIET ObICTpEE OCBOUTHCA HOBMYKAM. MOXKHO MEHSTh MaHENIW MECTaMH, yJalsiTh WU
N00aBJIATH ONpeseeHHble HHCTPYMEHTHI. JlocTynHa (yHKIUS CUHXPOHM3AMHU MEXIY padouumMu
MPOCTPAHCTBaMHU, Onarojaps 4eMy Jpyrue au3ailHephl MOTYT OTCJIEKHUBATh Ball MPOrpecc u
npejuiarath npaBku. He camplii 6orareiii (pyHKIIMOHAN, HO MMEIOUIMXCS BO3MOYKHOCTEH BIIOJHE
XBaTaeT JJIs peaju3alud JOCTaTOYHO CIOXKHBIX MPOEKTOB. [IporpaMMoil moIb3yrOTCS U KPYIHbBIE
npennpusaTus. [IpousBoauTensd npeagaraet JMHEWKY IPOAYKTOB Pa3HOrO Ha3HAUEHUS JJis PEeLeHUs
Bcex 3amau B cuctemax CAD, CAM, CAE. Sfnpom rpaduyueckoro mpoeKTUPOBAHHS SBISIETCA
coOcTtBeHHas pa3paborka Parasolid, koropas mMeeT Kak IUTIOCHI, TaK U MHHYCHI. TpexMepHBbIit
MPOrPaMMHBIM  KOMIUIEKC [UJIsl aBTOMAaTH3allMM KOHCTPYKTOPCKHX pPabOT MPOMBIIUIEHHOTO
npeanpusitus. Pa3zpaborumk — kommnanus Dassault Systemes. TpexmepHoe MoaenupoBaHHe
MO3BOJISIET OLEHUTH, KaK U3/IeNue OYAeT BBIMVIAIETh B pealbHON KU3HU U OOHAPYKUTH BO3ZMOYKHbBIE
olMOKM Ju3aiiHa. B mporpamMme MOKHO CBSI3bIBaTh OTJIEIbHBIE UEPTEKU B EIUHBIA IIPOEKT,
Onmarofaps 4yemy MpH UCIPABICHUH OTAEIHHOTO Y4acTKa U JIeTaneil U3MEHEHUsI IPUMEHSIOTCS KO
BCEMY HU3JENHI0. DTO HU30aBisE€T OT HEOOXOJMMOCTH BHOCHUTH IIPABKU I10 OTAEIBHOCTH BO BCE
JOKYMEHTBI U CXEMBI.

PesynbTarsl 3TUX MCCIEe0BAHNUN TO3BOJIUIIN BBIIBUTh HOBbIE BOSMOXHOCTH U 3(PPEKTUBHBIE
METOABl M TEXHOJOTMH HCIIOJIb30BaHUS COBPEMEHHBIX TIpadUyecKUX MaKeTOB MpPU pealnu3aluu
Pa3IMYHBIX MPOLECCOB OOYYEHHs, U B HACTOSIEE BPEMs CYIIECTBEHHO MOBIUSIM HAa METOJUKU
npernojiaBaHus 1mo aucuuiuinHaMm «HxeHepHas M KoMmIbloTepHas rpadukay, «KommberoTepHas
rpaduka» U «OCHOBBI KOMIBIOTEPHOI'O IMPOEKTUPOBAaHUS» Ha Kadeape oOOpyJoBaHME MUIIEBBIX
IIPOU3BOJICTB.
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Cexknusd 2
HUP®POBASI OBPASOBATEJIBHAS CPEJIA
B CUCTEME BBICHIET'O OBPA30OBAHUSA

YK 378.14
HUPPOBU3AIIUA OBPAZOBATEJIBHOI'O TPOLECCA:
HAITPABJIEHUA 1 OCOBEHHOCTH

ML.A. be33y6enxo, O.I1. I'pombiko
benopycckuit rocynapcTBEeHHBIM YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJOTHUH,
r. Morunes, Pecny6nuka bemapych

B coBpeMeHHBIX yCIOBHSAX 3HaYeHHME HHU(POBBIX TEXHOJIOTHUH B 00pa3OBaHHM BO3PACTAET.
OOpa3oBaresbHBIM IMpoOLECC YK€ CIO0XKHO NPEJACTaBUTh ©O€3 MCIOJIb30BaHUsI COBPEMEHHBIX
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJIOTHH, MOOWJIBHBIX HPWIOKEHUH, OTKPBITHIX
00pa3oBaTeNbHBIX PECYPCOB U MHBIX TEXHOJIOTMYECKUX pa3paboTok. B cBs3u ¢ 3TMM HeobOxonuma
TpaHchopMalys TPaIUIIHOHHONW MOJIENM 00pa30BaHUs M MEPECMOTP CYIIECTBYIOIIUX IMOAXO0J0B U
Mojiesiell 00ydeHUs, HalpaBJIEHHBIX Ha MOJYYEHHE HABBIKOB, HEOOXOJUMBIX s 3(P(HEKTUBHON
KHU3HEEATSIFHOCTH U POPEeCCHOHATBHOTO pa3BUTHUS B IU(POBOIL cpere.

[ludppoBuzanust — 3TO COBPEMEHHBIH OOLIEMHPOBOM TpPEHJ Ppa3BUTUS SKOHOMHUKU U
o01IecTBa, KOTOPBIH OCHOBAH Ha MpeoOpa3zoBaHuy HHPOPMALUHU B IU(PPOBYIO GOPMY U IIPUBOIUT K
MOBBIIEHUIO A(PQPEKTUBHOCTH SKOHOMHUKM M  YIYYIICHMIO KadecTBa JKU3HU. TepmuH
«ubpoBu3aysa» BIEpBbIe BBeneH 1995 r. amepukaHCKAM MpodeccopoM MeAMaTeXHOJIOTUI
MaccaqyceTckoro TEeXHOJIOIMYECKOro HMHCTUTYTa, OCHoOBaTeineM u jaupekropom Media Lab
Hukomnacom Herpomnonte, chopmymnuposasmmm kormenuto «Digital Economicsy. Kak or oTmeTwn
B CBOMX MCCIIEJIOBAHUSX: CTYIEHTbl OYAyT HCIOJb30BaTh KOMIIBIOTEPHBIE CUMYJISLMU, YTOObI
3aMEHUTh WM YBEIMYUTHh >KU3HCHHBIH OMNBIT, OHM OyayT uUrparb ¢ wuH(pOpMAIHEd BMECTO
3allOMHMHAHUs (DAKTOB U, CAETIaB OrPOMHBIA 00BEM 3HAHUN U MYAPOCTH JOCTYIHBIM JUISI MOJIOJBIX
YMOB, MO’KHO 3aKPBITh Pa3pbIB MOKOJCHH HECKOIBKUMH KITFOYEBBIMH MITpUXaMH [ 1].

B Pecny6nuke benapyce pazpadorana Konueniust ungpooii Tpanchopmanuy nporeccos B
cucteme obpazoBanus Pecriyonuku benapyces Ha nepuoa g0 2025 roga, KoTopas 3aa€T OCHOBHBIE
LIeJIM, 3aJ]auy, HarpaBieHUs: UH(QOpMaTH3alMu U HU(POBU3ALMN CUCTEMBI 00Pa30BaHUs, a TAKKe
onpezenseT 0a30Bble MPUHIUIBI, MOAXOAbl M YCIOBMS AJs YCHEIIHOM peaau3aluu JaHHBIX
nporieccoB. Poct 00beMOB mpou3BoauMON HH(pOpMAalMM, €€ AaKTHUBHOE HCIOJb30BaHUE B
Pa3IMyYHbIX cepax NeATeNIbHOCTH, CO3/JaHHe COBPEMEHHON MH(OPMAalMOHHO-KOMMYHHUKAIIMOHHOM
MHPACTPYKTYPHI CTAJTM OCHOBHBIMH (paKTOPaMH BO3HUKHOBEHHUS U Pa3BUTHS MH(OPMAIIMOHHOTO
obmiectBa. [1lupokomacirabHoe BHEApeHnE HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
pasnuyHble chepbl JESITENbHOCTH YENIOBEKa CIIOCOOCTBOBAIO BO3HUKHOBEHUIO M PA3BUTHUIO
robanpHOro mporecca uHpopmaTuzanuu v nudposuszanuu [2]. BaxHeWmMu TEHIEHUIUSIMH B
obsacT u(poBU3aLIUN 00PA30BATENBHOTO MPOLIECCa SABISIOTCS:

1.Ucnonb30BaHue cHUCTEM BHUPTYaJbHOM pealbHOCTH B  3HAYUTENBHON  CTENEeHH
TpaHC(HOPMHUPYIOT 00pa30BaTeNbHBIM MpoIecc, TMO3BOJSS JEMOHCTPUPOBATh Ha  3aHATHUAX
MaTepuaibl, KOTOpble HE MOTYT ObITh NOKa3aHbl B paMKax TPaJAMIIMOHHOTO 00pa30BaTEIbHOIO
npouecca. CylniecTByIOT CIENYIOIIME BUJIbI CUCTEM BUPTYaJIbHON pEalbHOCTH:

— o0OblyHas (kjaccuueckasl) BupTyanbHas peanbHOocTh (VirtualReality — VR), rme
oOyyaromuecs: B3aUMOACWUCTBYIOT WJIM TMOTPYKAIOTCS B BHUPTYaJbHBIH MHpP C IOMOIIBIO
KOMITBIOTEPHOM IPOTPaMMBI;

— JIONOJIHEHHAsi WM KOMIIbIoTepoornocpenoBanHas peanbHocTh (AmendedReality — AR),
I7Ie OCYUIECTBIIIETCS HaKJIaJKa Ha TEeHEpUPYEMYI0 KOMIIBIOTEpOM HH(OpMalMio CBEpXy Ha
M300pakeHHs pealbHOrO MHPA;

95



— cmemanHas peanbHocTh (MixedReality — MR), rThoe peanbHbIf MHp CBs3aH ¢
BUPTYQJIbHBIM, U OHH O0BEAMHEHBI MKy COOOM.

2.ITpu npumeHeHnn NU(GPOBBIX MOJIB30BATEIBCKUX YCTPOHCTB MPENOIaraeTcsi mepexosl OT
UCIOJIb30BaHUS COOCTBEHHBIX LM(POBBIX YCTPOICTB mpenojaBarenedl u  oOydarommxcs,
NpUMEHEHHS WH(POPMAIIMOHHBIX TEXHOJIOTHI B CIIEMUATN3UPOBAHHBIX KOMIBIOTEPHBIX ayAUTOPHUSIX
K IOBCEMECTHOMY OOOPYIOBaHHIO ayJUTOPUN COBPEMEHHBIMU 3JIEKTPOHHBIMU YCTPOHCTBaMH, B
YaCTHOCTH, HOYTOYKAaMHU U IUTAHILETaMH.

3.Aynuropun A0JKHBI UMMUTUPOBaTh pabouue MecTa, MO3TOMY HEOOXOIMMO CO3/1aBaTh B
HUX YCJIOBHS Ui COBMECTHOHM PabOThI O0YYaIONIIUXCs IyTEM OpraHU3aluy TPAaHCPOPMHUPYEMOTO
pabouero mnpoCTpaHCTBA HA OCHOBE HCIIOJIb30BAHUS COBPEMEHHBIX LHU(QPOBBIX TEXHOJOTHM:
«yMHBIX» J0cOoK (Smart Boards), «ymubix» mapt (Smart Desks) u ap. BmocmenctBum ot
MHHOBAIIMOHHBIX POCTPAHCTB MPOLIE NEPEXOAUTh K CO3/1aHHI0 MHHOBALIMOHHBIX YUPEXKICHUM.

4.VICKyCCTBEHHBIM HMHTEIUIEKT IO3BOJIAET IPOBOJUTH ACTAIbHBIM aHaJIU3 IPOLECCOB B
cucreMe oopazoBanus. Ha MakpoypoBHE — 3TO MOHUTOPHHT IIpoliecca HUPpoBoi TpaHChopMaLuy,
Ha MUKpPOYPOBHE — OIleHKa 3((EKTUBHOCTH O00y4aromMX MaTepuaynoB. bojee Toro, ¢ moMoIsko
COBPEMEHHBIX JJIEKTPOHHBIX YCTPOHCTB CTAaHOBUTCS BO3MOXKHBIM ~MI'HOBEHHO IIOJYy4YaTh
WHPOPMALIMI0O M CBOCBPEMEHHO IPHUHUMATh PEIICHHS, a TaKXXe YYUTHIBATh CIHOCOOHOCTH W
MHTEpEChl 00Y4aIOLIErocst U CO3/1aBaTh Ul KaX/10r0 HHAUBUYaIbHYIO TPACKTOPHUIO PAa3BUTHS.

5.1{ucpoBbie TEXHOJOTUU MPEAOCTABISIIOT OOYYAOIIUMCS BO3MOXKHOCTH BBIOpATh BHI
yupexaeHuss oOpa3oBaHUs U IepcoHUpuUupoBaTh mnpouecc oOydeHus. B coBokymHocTu ¢
HUCKYCCTBEHHBIM  HHTEIUIEKTOM  MOXXHO  BBICTpaMBaTh  MaKCHUMalbHO  3(()EKTUBHYIO
00pa3oBaTeNbHYIO TPAEKTOPHUIO B 3aBUCMOCTH OT BO3MOXKHOCTEH 00yuaromnerocs.

6.Mcronb30BaHne HWIPOBBIX TEXHONOTHUH (reiiMuduKanus) MmO3BONSET CAETaTh H3ydeHHUE
CIIO)KHOTO MaTepuayia 0ojiee MHTEPECHBIM U pe3ynbTaTUBHBIM. CeroiHs B MHUpPOBOW IPAKTUKE
AJIEKTPOHHBIE 00YJAIOIINE UTPHI AKTHBHO MCIIOJIB3YIOTCS BO BCEX TUCIHMIUIMHAX U HA BCEX YPOBHSX
obpazoBanus. Ha ocHoBe TexHONOrnu OJOKUEHH BO3MOXKHA peanu3auus CcepTUPUKALMH,
JUIICH3UPOBAHUS, TOATBEP)KICHHSI TOUIMHHOCTH JOKYMEHTOB 00 00pa3oBaHWU W JOPYrux
IIPOEKTOB.

7. TexHonorust yoOepuzauuu B cUCTeME OOpa30BaHMsI HAINpaBlI€HA HA BbICTPAWBAHUE
NEPCOHAJIBHONM 00pa3oBaTeNbHON TPAaeKTOpUM OO0YdYarolerocs 3a CuUeT pacIIUpEeHUs €ero
BO3MOXKHOCTEH B BBIOOpE yupexk/IeHns 00pa3oBaHus, IpenoaaBaress, 00pa3oBaTeIbHbIX IPOrpaMM
U crioco0a uxX OCBOEHHUS.

CornacHO KOHIIENTYaJIbHBIM IMOJAXO0JIaM K Pa3BUTHUIO cHCTeMbl oOpa3oBaHus PecnyOnuku
benapyce miaHupyercs mnpeoOpa3oBaHME BEIYIIMX YHUBEPCHUTETOB B HayyHO-0Opa3oBaTENbHO-
IIPOM3BOJICTBEHHBIE KJIACTEPHI, HAIPABJICHHbIE HA CUICTEMHOE PEILIEHNE BOIPOCOB MHHOBAIMOHHOTO
Pa3BUTHA OTPACIIEH U MEXKOTPACIEBBIX KOMIUIEKCOB.

Takum oOpazom, wuHpopMaTuzanusa © UUPpPOBU3AIUS OO0pa30BaHUS IPEIIOJIAraeT
NpUMEHeHHe OOy4arollMMUCS MOOWJIBHBIX W HMHTEPHET-TEXHOJOIMH, OSJIEKTPOHHBIX KHUT U
O6ubanorex, MH(MOPMALMOHHBIX pecypcoB. [IpuMeHeHue IUGPOBHIX TEXHOJOTHMM B 0OyueHUH,
CaMOCTOSITENIbHBI TMOMCK PpEIIeHUH, TBOpUYECKash WHAMBHUIyalbHas paboTa CTYAEHTOB, MOHUCK
nH(popMallui U BBIOOpP W3 HEE TJIaBHOIO, Y4acTHE B BBINOJIHEHHHM MPOEKTOB (POPMUPYET OIBIT,
IPaMOTHOCTh M MOJITOTOBJIEHHOCTh OYAYIIHX CIIELHATUCTOB.

Crnucok nurepatypsl
1 TNonoxuxuna, M.A. LludppoBas 3KOHOMHKA KaK COI[MAIIbHO-DKOHOMUYECKHUI (heHOMEH

[Dnexktponnblii pecypc] / M.A. Ilonmoxuxuna. — Pexum pnocryma: https://cyberleninka.ru
/article/n/tsifrovaya-ekonomika-kaksotsialno-ekonomicheskiy-fenomen. ©~ —  Jlara  goctyma:
10.09.2022.

2 Konnenmus nudpoBoit TpanchopMaum mporeccoB B cucteMme oopazoBanus Pecrydnnku
benapyce Ha 2019-2025 ronel [ DnekTpoHHBIH pecypc]. — Pexxum nocrtyma: https:/ www.mpt.gov.by.
— HMata noctymna: 10.09.2022.
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3 IlerpoBa, H.II. IudpoBuzamus u unudpoBbie TexHomoruun B obOpazoBanuu / H.IL
[TerpoBa, I'.A.bonnapeBa // Mup Hayku, KyIbTyphl, 00pazoBarus. — 2019. — NeS5.

VIIK 378.147
IMMPUMEHEHWUE OBPA3OBATEJLHBIX INIAT®OPM B OPTAHU3ALIMY YYEBHOM
PABOTBI: ONBIT M IEPCITIEKTUBEI

3.B. Bacuienko, B.B. Pensko-bBoamep, O.B. IlIkaépos
benopycckuil rocyiapcTBeHHbIN YHUBEPCUTET MUILEBBIX U XUMUYECKUX TEXHOJIOTHUA,
r. Morunes, Pecriybnuka benapycs

B mupe nacuuThIBaeTcs 6osiee BOCbMHUCOT CHCTEM, IPUMEHSIEMbIX B OHJIAMH, 3JIEKTPOHHOM,
TucTaHIIMOHHOM 00yueHuu. Cpeau Hanbosee ucnonb3yembix — miatd@opmel Moodle, Ilias, iSpring
Learn, WebTutor, Teachbase, GetCourse, iSpring Market, Memberlux, «AHTHUTpESHUHTHY.
Moodle — Oecmnarnas mnatgopmMa € IIUPOKMMU  BO3MOXKHOCTSIMM — KaCTOMH3AIUH,
YCTaHABJIMBAOMIASICS TOJBKO Ha CBOM CepBep, MMEIOIIAasi MHOKECTBO IJIATMHOB ISl PACHIMPEHHUS
¢dbyHkMoHana, TpeOyrolas HaBBIKOB Wweb-pa3paboTku ans  aaMuHuUcTpupoBanus. llias —
OecrutatHast  matrgopMa ¢ BO3MOXHOCTBIO — co3faBarb (OpyMbl W JIMYHBIE  OJIOTH,
yCTaHABIMBAIOIIASCS HA CEPBEP, UMEIOIIAs OTKPBIThIA UCXOAHBIN KOJI, YTO TO3BOJISET 10paboTaTh
tatopMy IMOJI CBOM 3aJ1auH, €CIIM €CTh HaBBIKH MporpaMMupoBanus. iSpring Learn — mutatgopma,
OpUEHTHPOBAHHAs Ji1 KOPHOPATUBHOTO CEKTOpa, rOTOBas K pabdoTe cpaszy MOCIe PEerucTpalum,
MOJIICP>KUBAIOIIAs BCE BUIBI YIEOHBIX MaTE€pHUaIoB, BEOMHAPHI, IMEIOIIasi TOAPOOHYIO CTaTUCTUKY
U PEeIaKTOpP KYPCOB, MO3BOJISIOIINN OBICTPO CO3AATh KYPChl U TPEHAXephl U3 OPHUCHBIX TOKYMEHTOB
u Buneo. WebTutor — momymeHas HRM-mnardopma, mo3Bomsifomias HE TOJBKO BBICTPOHUTH
oOyuenue, HO u Bce HR-mpoleccel: OIIEHKY KOMIETEHLIMH, aBTOMATH3UPOBaTh MOAOOp U
MEPBUYHYIO TMOATOTOBKY KaapoB. Cllo)KHas CHCTeMa C IIMPOKMMH BO3MOXHOCTsIMH Teachbase —
oOnaunas minatdopma st oOyueHus. ECTh BCTpOEHHBIN pelakTop KypCOB — CTpPaHMIIA C KypcoM
cobupaercs Ha Tilda, kak oObrgHast MocagoYHas cTpaHUIA. ECTh BO3MOXHOCTH MPOAABaTh KypCHI.
GetCourse — camas nomyisipHas muatdopma cpenu nHpodbusHecMeHoB. BeOnHaphl, HHTErpanus ¢
MHOECTBOM TUIATEKHBIX CHUCTEM, 3alllUTa OT Kpaxxu KypcoB. iSpring Market — mmargopma st
Co3/laHusl CBOeH OHyIalH-1IKONbl. CepBUC MPENOCTaBIsIET KOHCTPYKTOP M MapKeTIUlelc Juis

OHJIAaliH-KypcOB M He Oeper kKomuccuio ¢ mnpojaax. Memberlux — mmarun gnst WordPress,
MO3BOJIAIONIAs CO34aTh y4eOHBIM MOpTaJl HAa OCHOBE OOBIYHOrO caiita. EnumHOpasoBas omara,
MONONAET Ui HAYMHAIOMIKUX HHPOOM3HECMEHOB. «AHTUTPEHUHIUW» — CEPBHUC Ul MPOJAXKH

OHJIAMH-KYpCOB U BEOMHAPOB C MOOMJIbHBIM MTPUIIOKEHUEM, BCTPOCHHOM LIPM-CUCTEMOM, CEPBUCOM
JUIS PBICCBUIOK M reimMudukanuei. Bo Bcex mepedncieHHbIX MIaTgopmax BO3MOKHO CO3JaHHE
KOHTeHTa (3a wuckiarodeHueM Memberlux), MoOumbHOe oOyueHue (3a wuckmoueHuem llias),
IpoBeeHNe BeOMHApoB (3a uckimoueHueM llias, Memberlux, AHTUTpeHUHIH), HANUYUE 00JIa4YHOM
Bepcun  (WebTutor, Ilias, Memberlux). Cucrembl 00y4eHHS OTIUYAIOTCS HE TOJBKO
(YHKIIMOHAJIBHOW YacThlO, HO M TE€M, Kakue MpoOJeMbl OHHU MOryT pemutb. [losTomy
YHUBEPCAJIBHOTO pEIIEHUS O BHIOOpE TOM MM MHOU miuaTdopmMbl He cymiecTByeT. Kaxplil cepBuc
OTBEUYACT KOHKPETHBIM LEJISM: KOPIOpaTHUBHOE OOydeHHe, MpoJaka KypCOB, JUCTAaHIMOHHOE
o0y4yeHHe B YUPEKICHHUSIX BBICIIETO 00pa30BaHMUs.

Online o0ydyeHue uMeeT NpeuMylIlecTBa M, BMECT€ C TeM, TpeOyeT crenu@uueckoro
noaxonaa. Kak mokasan onbIT pOCCHUMCKHUX BY30B, PE3KUI Mepexo/1 K IUCTAHIMOHHOMY O0YYEeHHUIO B
BbICIIEH mIKosie B cBs3M ¢ manaemuerd COVID 19 orpunarensHo cka3ancs Ha TPOIOIKUTEIbHOCTH
pabodero BpeMeHH MpPodeccOpCKO-MPenoaaBaTeNbCKoro cocraa: 77 % mpemnojaBarenei
OTMETHJIM, 4YTO pabodee BpeMs 3HAYUTEIHHO YBEJIMYWIIOCH, B ymepOd cBobomHomy, a 83 %
OIPOIICHHBIX 3asBUJIHM, YTO HAXOJWINCh B OHJIAWH-CPEAE MOYTHU KPYIJIOCYTOYHO, B TOM YHCIE
UCHoNb3ysl MOOWIbHBIE ycTpoiicTBa. [IpmuMHON cTanu pa3Hble YacoBble IOsICa, YTO PE3KO
MOBBICHJIO AKTHUBHOCTh YaCTH CTYICHTOB B HOYHOE BpeMs. B KOMMeHTapusx MperojaBaTelu
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BBICKA3aJIUCh O TOM, YTO IpPHU AMCTAHIIMOHHOM OOYYEHHH MOSIBHJIUCH TaKuE IMPOOJIEMBI, Kak
KOMMYHHUKATHBHBII Oapbep M HEaJeKBaTHbIC AEHCTBHUSA CTYACHTOB HA 3JIEKTPOHHBIX IOpTajax
BY30B. C TpyJHOCTSMHU B TEXHUYECKOM IIJIJaHE B TOW MJIM MHOW CTENEHH CTONKHYIUCHh outu 100 %
npenosnasateneil. Haubosee pacnpocTpaneHHONW — npoOieMoil  sBislIack  HEBO3MOXKHOCTb
WCTOJBb30BAHUSI HEKOTOPHIX MPOTPAMMHBIX CpPEICTB B CBSI3M C BBICOKOH CTOMMOCTBIO
JULEH3UOHHBIX BEpPCUM TNPUWIOKEHUH s paboThl € OOJNBLIMM  YHCIOM  IOJIb30BaTEleH.
HenocrarouHoe kauecTBO pa3pabOTKU BHYTPEHHHX AJIEKTPOHHBIX PECYpPCOB BY30B HE TO3BOJIHIIO B
IIOJJHOM Mepe HCHOJb30BaTh MX MpPU IPOBEIACHUU YueOHbIX 3aHATUH. OTcyTrcTBHE OTHEna
TEXHUYECKOH TOJJIEP)KKH B psAJe BY30B YCYryOMJIO TEXHHYECKHE IMpoOJieMbl B 00JacTu
JUCTAaHIIMOHHOTO 00ydeHus. B xoze omnpoca ObIIO YCTaHOBJIEHO, YTO IMPAKTUYECKH Ka)Ibli BY3
MMEET CBOW 3JIEKTPOHHBIM moptai. Yamie Bcero ucnonbdyercss cuctema MOODLE. Opnako B
OOJIBLIMHCTBE CJIy4yaeB OHA HE MOJKET IOJIHOCThIO O0ECIeUYUTh MOTPEeOHOCTH NpernojaBarenei u
CTY/ICHTOB B mepefaue W obmeHe mHopmanueil. J[OMOTHUTENFHO NMPEnoAaBaTeNId HCIOIb3YIOT
CEpBUCHI KPYIHBIX MEXAYHAPOOHBIX KoMmaHui. Tak, JuIsi NpOBEAECHUS BUICONEKUUH U
npakTuieckux 3anstuii mpumeHsurch Adobe Connect, Google classroom, Discord, Zoom, WebEx,
Webinar, Jitsi Meet, m1s orileHKH yCBOSHHUsI TIpoiIeHHOro Matepuaina cryaeHtamu — OnlineTestPad
u Googleforms. Jlns mnoucka HeoOXoauMoW HMHQOpPMALMM M JONOJHUTENIBHON JIUTEpaTypbl
CTY/IEHTaM DPEKOMEHJIyeTCsl HCIOJb30BaTh 3JIEKTPOHHbIE OMONMMOTEeUHble cucTeMbl «tOpaiit» u
IPRbooks. [lomonmHUTETPHO UM OBUIO MPEAJIOKEHO TMPOWTH (TMOTHOCTBIO WJIA YaCTUYIHO)
oOpa3oBaTenbHbIe OHJAMHKYpChl Ha Iuiatdopmax «OTkpeiToe obpazoBanue», Coursera, NetAcad,
Stepik, Oracle u WebAcademy.

Cpenu OCOOEHHBIX IOJIXOJOB, HCIOJB3YEMBIX B cHCTeME OOyueHHs, — MpeACTaBICHUE
neknuii B Youtube (cpeaw KOTOPBIX BBICTYIUICHHS 3apYOEKHBIX MPO(ECCOpOB, YTO MO3BOJISIET
CTY/IEHTaM YCOBEpPILEHCTBOBAaTh CBOW aHITIMMCKUI A3bIK); paboTa Ha miaardopMax, 0ObeAUHIIONINX
HECKOJIbKO BY30B; IOPTAJbI, MIPEIOCTABISIONINE KYPChl OT BEIYIIMX MHCTUTYTOB OECILIATHO, YTO
IpeACTaBIsieT co0OM MPEUMYIIECTBO A T€X BY30B, Y KOTOPBIX HET PECYpCOB Ha aKTHUBHYIO
JESTEeIbHOCTh B CETH; 00pa3oBaTeibHbIe TIAT(HOPMBI, IPEIararoline OHIARH-KYPChl OT BEIYIIHX
MHUPOBBIX YHUBEPCUTETOB, BKIIOYAIOIIME WHTEPAKTUBHbIE Y4YeOHUKH C BHUAEOMATEpUaATaMHU,
TECTaMH M MMPOEKTaMH.

B coOcTBeHHOI mpakTHKe OpraHM3alldd »>JIEMEHTOB Y4eOHOro Impolecca Ha OHJIAMH
mwiargopmax nomumo Moodle npumensiercss Onlinetestpad — oMH M3  MOMYJSIPHBIX aHAJIOTOB
Moodle, iSpring Learn, Antutpenunru u ap. (OxkBuo, Moco, Teachbase, Electude, MyLMS),
CTPYKTypa KOTOPOTO IO3BOJISIET (POPMHPOBATH KATAJOT TPETMOAaBAEMBIX YUEOHBIX IHCIUIUINH,
HaMoJHATh €ro MaTepuallaMH Ul OpraHu3allui y4eOHOTo Mpolecca, B TOM YHCIe CaMOKOHTPOJIS,
CTPYKTYpUPOBaTh MaTEpUANbl JUIS BBIMOJHEHHUS YIPABIIEMOH CaMOCTOATENBHON paboThI
CTY/IGHTOB 110 MPENOJAaBAaeMbIM Yy4YEOHBIM JUCHMIIMHAM, (OpMHUpPYs TpU HEOOXOIAUMOCTH
KOMILIEKCHBIE 3aanus. [lnaTdopma mo3BoIsieT TIMMUTPUPOBATD JOCTYII JJISl TIPOXOXKICHUS TECTOB
10 HECKOJIbKUM IapaMeTpaM, 00ecreunBalouMM 00bEeKTUBHOCTh MTPOBEACHUS pabOThl, BBICHIIATH
UTOTM TECTUPOBAHUS Ha e-mail, BKIIOYMB UX B IMPEACTaBISEMBbIH MO KakJ0l paboTe cTyAeHTa
oryer. CTatucTvka MiatopMbl JaeT BO3MOXKHOCTh NMPEMNOaBaTeNi0 aHAJIN3UPOBATh PE3YIbTATHI
paboThl OOydarommMxcsi B pa3HBIX BapuaHTax. Mcmonp30BaHWE HIEMEHTOB OHIAWH-O0yUCHHS
MO3BOJISIET MOBBICUTH KaueCTBO PE3Yy/IbTaTOB OOYYEHHUsS 3a CUYET ydyeTa MEXaHM3MOB MOTHBAIUH,
CaMOCTOSITENTbHOCTH, TAYHONW OTBETCTBEHHOCTH.

Hcnonb3yemblii Mpu  JAUCTAHIMOHHOM OOYYEHHHM UIMPOKMHA CHEKTp HH()OPMAIIMOHHBIX
TEXHOJIOTUH TIO3BOJISIET COXPAaHATh HAa BBICOKOM YpPOBHE KayecTBO BBICIIETO OOpa3oBaHUS W
paccMaTpuBaTh IEPCIEKTUBBl HCIOJB30BAaHMUS JUCTAHIIMOHHBIX TEXHOJIOTUH KaK aKTyaJbHYIO
Hay4HO-TIEJIaTOTMYECKYIO 3a/1auy, HYKIAlOIIYIOCs B JaIbHEHIIIEH pa3paboTKe.

Cnucok imrepaTypbl

1 IMuBoBapoB B.A. IlpoGieMHOe TMoye mepexoja CHCTEMBI BBICIIETO OOpa30BaHUS Ha
nuctanimonHoe ooyuenue. Bectauk BI'Y, 2020. — Ne4. — ¢. 77-80.
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2 CnaBunckas, O. B. OmbeiT ucnonb3oBanus miargopmel Online Test Pad B metomuke
MpEnoIaBaHus MCcuxoyoro-rneaarorndeckux nucuuiina / CrnaBuackas O. B. // JluctanimonHoe
oOyuenue — oOpasoBatenbHas cpena XXI Beka: Marepuansl XII MexayHapoaHOW HayYHO-
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Mumnck : BI'VUP, 2022. — C. 142-143.

VIIK 004.9
HAJIEXKHOCTH U CTAHJAPTHAS OLIMBKA U3MEPEHUS
MEJATOTAYECKOI'O TECTA

O.b. I'anak, W.I1. OBcsiHHNKOBA
benopycckuit rocynapcTBEHHBIM YHUBEPCUTET MUIIEBBIX U XMMUYECKUX TEXHOJIOTHH,
r. Morunes, Peciyonuka benapycn

B Hacrosimiee Bpems B BBICHIEH IIKOJI€ IIMPOKO MPUMEHSETCS METOJ KOMIIBIOTEPHOIO
MeJarornyeckoro TeCTUPOBAaHUS KaK OJMH U3 METOJIOB KOHTPOJISI YCBOCHHUS CTYAEHTAaMHU Y4eOHBIX
KOMIIETEHIMH 1o quciuiinHe. HCTpyMeHTOM Ui U3MepeHus Mo IIKajle JOCTUKEHUM CTyAeHTa
SBIIACTCS MPABUIBHO CKOHCTPYUPOBAHHBIA TECT, KOTOPBI COOTBETCTBYET HE TOJBKO MPEIAMETY
o0y4eHHs, HO M €ro 3ajadyaM M CIYXHT Pa3BUTHIO CHCTEMHOTO IMOJAXOJa K M3YYCHHUIO y4eOHOM
JTUCIUIUIAHBL.

KomneroTepHoe TecTUpOBaHHE UMEET Pl IPEUMYILECTB:

— OBICTpOE TMOJYYEHHE pPEe3y/lIbTaTOB HCIBITAHUS U OCBOOOXKIEHHE MpernojaBarens OT
TPYIOEMKOW paboThI O 00padOTKE PE3yIHTATOB TECTUPOBAHNUS,

— O0OBEKTUBHOCTD B OIICHKE;

— TECTHUPOBAaHUE HA KOMIbIOTEpE 0Oo0Jiee MHTEPECHO IO CPaBHEHHUIO C TPaJULMOHHBIMU
dbopMamu orpoca, 4To CO3/1aeT MOJIOKUTEIbHYI0 MOTUBAIIUIO Y CTYICHTOB.

YroObl TECT aJEKBAaTHO OICHWBAJ 3HAHWSA, YMEHHS W HaBBIKA, OH JIOJDKEH 00J1aJaTh
OmpeAeNeHHbIMA  XapakTepucTukamu. OJHOM W3  TaKUX  XapaKTePUCTUK U BaKHBIM
KOJMYECTBEHHBIM I[IOKa3aTeJleM KauecTBa TecTa SBJSeTcs HajexkHocTh. OHa oTpaxkaer
OOBEKTUBHOCTh U TOYHOCTH MEJArorn4eckoro U3MEpeHus, CTENEeHb MOCTOSHCTBA, CTAOMIbHOCTH
pEe3yJIbTaTOB TECTUPOBAHHUS.

ABTOpaMu ObLTa MPOUM3BEJEHA OIICHKA HAJIEKHOCTH TECTOB MPHU MPOBEIEHUU UTOTOBOTO
KOHTpOJIsSL 3HaHUH cTyneHToB | kypca mo aucuumiuHe «MHpopmaruka». Mcnonbs3zoBancs meron
pacilerieHusi, Mpu KOTOPOM OIIEHKa HAJEKHOCTU CTPOUTCS Ha IOJCYETE KOPPEISIMH MEXKIY
IByMst HabOpaMH pe3yJIbTaTOB BBIOJHEHUS OJJHOTO M TOTO YK€ TeCTa WU JBYX €ro MmapauleTbHbIX
dbopm. Uem BbIIIE KOppemsius, TEM HaJeKHEe TeCT. XOpomuM Kod(PPHUIIMEHTOM HaJIeKHOCTU
TecTa CUMTAeTCs TOT, KOrJa Mokaszatens koneonercs B mpeaenax 0,8 < r < 1. beuin momydeHs
ClIeyIolllie pe3yabTaThl: OMHApHas MaTpHlla Pe3yJbTaTOB TECTUPOBAHUS MTOrOBOTO KOHTPOJIS
3HaHUU CTYAEHTOB; K0od(duimeHT HaaexHoctu Tecta mo dpopmyne Ketoaepa-Puuapacona, paBHsiii
0,8353 u xordpurreHT Hagexxuoctu o Gpopmyne Crnupmena-bpayna, pasusiii 0,8148 [1, ¢.164].

OnuMH M3 acneKkToB NpUMEHEeHHs Kod((UIMEHTa Ha/leKHOCTH CBS3aH C OIpeJesieHueM
CTaHIapTHOM ommOku wu3MepeHusd. Ommnbka H3MepeHus ompenensercs Kak CTaTUCTUYecKas
BEJIMYMHA, OTpa)karollas CTENEeHb OTKIOHEHHs HalJrogaemMoro Oamia OT HUCTUHHOro Oaria
UCIBITYEMOTO.

CrangapTHy0 OMIMOKY WM3MEpPEeHHMs] HAIEKHOCTH TecTa WHAMWBHIyaTbHOro 0Oara
HCIIBITYEMOTO0 MOYKHO BBIUUCIUTH 110 hopmyie[2]:

SE:SX'\ll_rz ) (1)

rae Sx — cTaHAapTHOE OTKJIIOHEHHUE 110 paclpeiesICHUIO HHANBUYaIbHbIX 0aJUIOB;
It — KOO (QULIUEHT Ha/IeKHOCTHU TECTA;
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Sg — cTaHgapTHas OMNOKa U3MEPEHHUS.
Jns ~ OuHapHOW ~ MaTpuibl  OBLIO  BBIYMCICHO  CTAaHAAPTHOE  OTKJIOHCHHE
Sx= 1,02 mo dpopmyre:

i=1

KoadduumeHT HagexXHOCTH I 3TOH K€ MaTPHIIbI, pacCYMTaHHBIN 10 (hopmyne CrimpmeHa-
bpayna, paBen r= 0,8148. Torna 11t cTaHIapTHOM OMTUOKUA U3MEPEHHS TIOTYUUM

S, =102-41-0,8148=0,4389

JlomycTuM, 4TO i-¥i MCHBITYEMBIM BBIIOJIHAI MHOTO pa3 OAMH M TOT ke TecT. Ecimm
MPEIOJIOKHUTh, YTO 3((HEKT 3alIOMUHAHUS OTCYTCTBYET, TO Pe3yJbTaThl TECTUPOBAHUSI 00pa3yroT
HOpPMaJIbHOE pacIpe/eiCcHHe BOKPYT UCTHHHOTO Oamna 7; co cTaHIapTHBIM OTKIOHeHWeM Sk Ha
MpaKTUKe Sg paccMaTpUBaeTCs KaK CTATHUCTHYECKas BEIUYMHA, OTpakarollas CTENeHb TOYHOCTHU
OTIENBHBIX W3MEPCHHI, TIO3TOMY BEIMYMHY Sp WCIOIB3YIOT JUIS OINPEACTCHHUS TPaHUIl
JIOBEPUTEIILHOTO HMHTEpBaJla, BHYTPH KOTOPOTO JOJDKEH HAaXOAMTbCS HUCTHHHBIA  Oai
OIICHUBAEMOTO CTYICHTA TPYIIIIHI.

[IpuHATO, YTO JOBEpPUTENBHBII HHTEpBAl BBICTPAMBACTCS KaK JIBE CHMMETPUYHBIC
OKpECTHOCTH (JieBass W TIpaBas) BOKpYr HaOIOJaeMOro TOKa3aTelis CTYACHTAa. IJTOT (akT
BBIHYK/ICHO UTHOPUPYETCS B MPUKIIATHBIX UCCIIEOBAHUSX B CUITy OTCYTCTBUS UCTUHHOTO Oasuia, u
JIOBEPUTEIIBHBIN MHTEPBAJ MIPH 33JaHHOM PHCKE AOMYyCTUTh omuOKy =0,05, mpuHUMAaeTCs paBHBIM
(X— 1,96 Sg; Xi+ 1,96 Sg), tne i—mnabmogaemblii 6amn i-ro ucmeityemoro; 1,96 — koHCTaHTa,
Ta0JIMYHOE YHCII0, ucnoib3yemoe mipu =0,05.

Toraa noBepuTENbHBINA HHTEPBAN JJIsl HCTUHHOTO Oajia CTyAeHTa co 3HaueHueM X;=7 Oyzaer
(7 -0,86; 7 + 0,86) unu (6,14; 7,86). CnenoBaTebHO, UCTUHHBIN OQJIT MCHBITYEMOTO CTYJIEHTa
HAXOJUTCS B MPOMEKYTKE OT 6 70 8 Gaios.

[Tpr omeHKE HANEKHOCTH HENB3s I0JIAraThCsl JIMINb HA OJMH ITOKa3aTelb, MOCKOIBKY
KOKIbIA U3 HUX MMEET CBOM OIPaHUYCHHs, CMEUIAIOIINE OICHKU HA/IeKHOCTHU TECTa B CTOPOHY
3aBBIIICHUS] WM 3aHWKCHUS. J[JIT JTOCTOBEPHOW TPOBEPKH KadecTBa TECTa CIEAYeT YYHTHIBATH
HECKOJIBKO TIOKa3aTeNel HaJeKHOCTH. Takum o0pa3om, BOIIPOCH ONpeAeNeHus] HaJe)KHOCTH TecTa,
€ro CTaHJAPTHON OMIMOKH, 00JACTH JIOKATH3AI[MH HCTUHHOTO TECTOBOTO Oayia OYeHb BaXKHBI JIJIS
CO3/IaHUS KaueCTBEHHOTO MeJarornuyeckoro Tecra.

Crniucok nurepatypsl

1. OBcsaaukoBa, W. TI. Ananu3 HaJAEKHOCTH TeCTa ISl OIEHKH Y4€OHBIX KOMIETCHITHI
crynentoB / WM. II. OscannukoBa, O. b. T'anak // KadecTBO MOATOTOBKM CHELUAINUCTOB B
TEXHUYECKOM YHUBEPCHUTETE: IPOOJIEMBI, EPCIIEKTUBBI, HHHOBALIMOHHBIE MOAXO0/bI: MaTepraybl V
MexnyHapoaHON HaydHO-MeToAndeckoi koHdepeHimu 19-20 nosiops 2020 rona / Yupexaenue
oOpa3oBanust "MOruiaeBCKUN rocyIapCTBEHHBIH YHHBEPCUTET NpoAoBOibCTBUA'"; penkoin.: A. C.
Hocuxos (0oTB. pea.) [u ap.]. - Morunes: MI'VII, 2020. - c. 164 — 166.

2. YensimkoBa M.b. Teopuss M npakTHKa KOHCTPYHMPOBaHHUS II€IarOTHYECKUX TECTOB:
yuebHoe nmocodue. M.: Jloroc, 2002- 432c.
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VK 51-73:544.31: 547.841
CIIOCOB IICEBJIOOBPATHOM MATPHUIIBI JIJIsI ONPEAEJEHUS BEJIUUYAH
SHTAJIBIIAIN OBPA30OBAHUA 1,3-TUOKCAHOB
HOJYSSMIIMPUYECKUMU METOJAMMU

B. 2. Fapnch, E. B. KoBasiepa®, H. B. rapI/ICTl

IBGHOpyCCKHﬁ rOCY/IapCTBEHHBIN YHUBEPCUTET NMUILEBBIX U XUMHUYECKUX TEXHOJIOTHH,
r. Morunes, Pecny6nuka bemapych

*MoruneBckuit rocyapcTBeHHbIN yHuBepcuteT uM. A. A. Kyremiosa,

r. Morunes, Pecnyb6nuka bemapych

[Tpu pemieHuu 3a1a4u onpeeeHus] BEIMYMH TEPMOAMHAMUYECKUX CBOWCTB OPraHUYECKUX
COCIMHEHUH TOTYyIMIUPUUECKAMUA METOJIaMH BO3HHMKAET HEOOXOJUMOCTh OOPaOOTKH OOIBIINX
MacCHBOB 3KCIEPUMEHTAIbHBIX JaHHBIX. JTO MPUBOAUT K HEOOXOAMMOCTH PEUICHUS TPOMO3IKUX
CHCTeM JIMHEIHBIX anrebpandecknx ypasHenuit (CJIAY) tuma ) a; - X; = b;. Ilpu sToM cucrema
BCer/ia mepeornpeziesieHHas, TO €CTh, YUCIIO YpaBHEHHM B Heil OoJIbIlle 4yKcia HeU3BECTHBIX. Takum
obpa3om, Mbl UMeeM 1eno ¢ HecoBmecTHOH CJIAY. PermieHne Takoi CHCTEMBI YPaBHCHHIA MOXKET
ObITh HAlJIECHO METOJOM HAMMEHBIIUX KBaJApaToB ¢ mepexonoM K HopmanbHol CJIIAY, kortopas
pemiaercsi TO4HO. PelieHne HOpManbHON CHCTEMBI TPUHUMAETCS B KaYECTBE MCKOMOTO PEIICHUS
ucxonnou CJIAY. Ilepexos OT UCXOHOM CUCTEMBI K CUCTEME HOpPMaJbHOM [1] 10CTaTOYHO TEXHU-
YECKU IPOMO3JIKHI U TpeOyeT MPUBICYCHUSI CUCTEM KOMITBIOTEPHOU MaTEMAaTHUKH.

B nannoit pabore Hapsgy c TpanuuuoHHbIM perienneMm CJIAY meromom HK mpeanosxen
aNbTCPHATHBHBIM BapUaHT pEUICHUS 3aJa4d C IOMOIILI0 IICEeBI000OpaTHON Matpuibl [2].
Pe3ynbpratuBHOCT 000MX CHOCOOOB MPOJEMOHCTPHUPOBAHA HA MPHUMEpPE HAXOXKICHHS BEIMYUH
SHTAJIBIUN 00pa30BaHMsI ATKWIBHBIX MPOU3BOAHBIX 1,3-muokcana. st 3Toro Obla UCIOJIb30BaHA
pa3zpaboTaHHasi HaMU paHee aJJUTHBHAS cXeMa M Kiaccu(uUKalus aTOMOB U B3aUMOJCHCTBHI B
COCMHEHUSIX AHOKCAHOBOTO psiia. KoauimenTs nmapameTpoB ajIuTUBHON cxeMbl (puc. la) u
HCXOJIHBIE DKCIIEPUMEHTAIIbHBIC JIaHHBIE 00 SHTANBIUIX oOpa3zoBanus (k., 298,15 K, x/[x-Moib-1)
JUTSL BRIOPAHHOM COBOKYITHOCTH M3 16 coenuuaeHuii (puc. 10) nmpeacraBieHbl B BUIE MATPUIL.

— 416,10
— 436,50
— 470,98
— 468,90
— 461, 30
— 453,00
— 474,80
pi=| 462,60 +395,2
— 490,00
~ 500, 60
~ 500, 90
~ 539,40
— 526,30
~ 518,00
~ 559,80
~ 567,10

Al =

e e el e e e e e N = R =
PR OR PR OROOCOORRRO
P oCOoOPRP PP OOOOCOOROOO
NN ERENNMNNDERE O OR O
BN O OO R OO0 0 000000
O C 0000000 OoORREOOOO
O C 0000000 00Rr o000
O CcC o OoORRERRREREOOOROOO
O OoOPRP NP OROOCOOOR OO
H oo O OR OOROOO0OOO

a) 6)

Pucynok 1 — Mcxonuble fanHble A7 3a1a41: KOAPQHUIMEHTH! TapaMeTpoB A IUTUBHON
CXEMBHI (a) M dKCIIepUMEHTANIbHbIE JTaHHbIE 00 PHTANBIUAX 00pazoBaHus (K., 298,15 K) nns 16
nmpou3BOIHBIX 1,3-muokcana (0)
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Paccuntannasg mo anroputmy wu3 [l] marpuma HopManbHON cuUcTeMBI (puC. 2a) MMEET
pasMepHOCTh 9x9 (9 CTONOIOB COOTBETCTBYET UHMCITY BBIYMCIISIEMBIX HEM3BECTHBIX BKJIAAOB, 1-i
BKJaJ] (TIEpBBIH CTONOEI) SBIAETCS HW3BECTHBIM). Pemenumem wucxomnou 3amauum Mmerogom HK
rmotydaeM HaOOp BBIYHMCIICHHBIX BKJIQJ0B B SHTAJIBIHMK 00pa3oBaHus auokcaHoB-1,3 (k., 298,15 K,
kJ[k-Mob-1) X; (KOTOpPBIN MIPEACTABICH MATPULICH Xppk (PHUC. 20).

9 512 3 004 7T 2 — 40,6337
55 7 1 003 4 2 — 30,0569
12 7 40 12 10 9 12 8 —30,1331
311210001 2 2 — 31,0427
001 021000 X mnk = —27,6669
000 011000 — 38,4331
4 3 9 1 006 4 2 —1,6938
7412 2 004 9 2 00,1665

2 28 2 002 2 4 —13,3785

a) 6)

Pucynok 2 — Marpuna HopMmanbHOHU cuctemsl (a); pemenne MHK, (x/{x-mounb-1) (0)

C pasBuTHEM anmapaTHONM 4YacTH CHCTEM KOMIIBIOTEPHOM MAaTEMaTHKU TMOSBISICTCS
BO3MOXXHOCTh PEIICHUS HCXOJHON 3a/ladyi albTepHATHUBHBIM CIOCOOOM — HCHOJIB3Ysl MOHSITHE
nceBno000paTHOM MaTpuilbl. KirtoueBble MOMEHTBI BTOPOTO CIIOCO0a peIieHHus — TCeBI0oOpaTHas
marpuna At cymecTByer s m060i IpAMOYToabHOM Matpunbl A [2] 1 mpocTas cxeMa MOJTydeHHs
pelenys ucxonnoi npamoyroisnoii CJIIAY: x = A*b. ITosToMy TeXHUUYECKH 3amada CBOIUTCS K
MIOCTPOCHUIO TICEBIOOOPATHOM MATpHUIBl AJisi MaTpPUIbl CHUCTEMBL. MeToauKa MOCTPOCHUs
rceBnooOpaTHON Matpulibl u3iokeHa B [2]. IlepBeiii MomeHT — ¢akrtopusamus Buga A =B - C ¢
MOAXOIAIIMMI MHOXHTESIMU (CKENIeTHOE pa3iioxeHue Marpuibl). Matpuna B dbopmupyercs us
JUHEWHO HE3aBHUCHMBIX CTPOK Marpuibl A (ammapatHo), a ctosOmsl C mpeicTaBisioT coOou
KO3 (UILIMEHTHI pa3ioKeHUs: CTPOK MaTpuilbl A mo 6asucy u3 crpok Matpuibl B. Cxema Takoro

BBIYHCIICHUS TIpUBEicHa Ha pucyHke 3a. CiiuBas MONTy4YeHHBIE CTOJNONBI, popmupyem marpuity C
(puc. 306).

Tyt T
X[j)::[B-B } -B-submatrix(ﬂ;j;j;l; 9)
a)
0O 100000000 -1 -2-1 0 0O 0
1 010000000 1 O 4 6 © 4
0O 001000000 1 1 1 0O 0 1
0O 000100000 O O 0 0O 0 0
C=] 0 000010000 0 O 0 0O 0 0
O 000OO0ODO01TO0O0O0 O 1 0o —2 -2 0
1 000000100 0 —2 2 4 3 2
-1000000010 0O 2 —-3—-6—-5-4
6) O 000000001 O 0O 0 2 2 1

PucyHnok 3 - Beiunciienue cro10noB marpunsi C (a); marpuna C (0)

HemocpencTBeHHO TpoBepKoi yOexaaeMcss B CIPaBEIIUBOCTH (akTopu3aluyd BUIA
A = CT - B. Ucnionb3ys opMyisl u3 [2], ¢ IOMOIIBIO oneparuii o6paiieHus 1 TpaHCIIOHUPOBAHHS
GopMHpyeM TO OTAENTBHOCTH IICEBIO0OpaTHBIE MaTpuIbl juis dakTopoB CT, B. Pesymbrar mx
IEPEMHOKEHHS — HCKOMass Marpuna Apj,s, ncesrooOpatnas mns A (puc. 4a). Iomyuennyro
MaTpHILy HCIIOJIb3YEeM I MOTYyUYeHHUs PELIeHUs] UCXOIHOW NepeorpeieIeHHON cucTeMbl (puc.40).
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-0,039 10,4732 0,2375 0,1716 0 0 0,0369 -0,0884 — 40,6337
0,034 —0,2912 —0,254 0,1805 0 0 —0,1089 —0,0152 —30,0569
0,1267 -0,039 0,0176 —0,07990 0 10,1231 0,1786 -30,1331
—0,0962 —0,0486 —0,0764 0,0562 0 0 —0,1622 —0,1217 - 31,0427

A plus=|-0,1267 0,039 -0,0176 0,0799 0 1 —0,1231 —0,1786-| a plus-b=|—27,6669
0,1267 —0,039 0,0176 —0,0799 1 —1 0,1231 0,1786 ; — 38,4331
—-0,0748 —0,0104 —0,1019 0,2308 0 0 —0,1424 0,1746 ~1,6938
~0,0701 —0,1967 0,0723 —0,21010 0 —0,0987 —0,1569 0,1665
-0,1304 0,1149 0,0261 —0,0547 0 0 0,2415 —0,2535 ~13,3785

a) 6)

Pucynok 4 — Matpuua, niceBroo0paTHas 1uisi A (a); pelieHue, IoCTPOSHHOE ¢ OMOIIBI0
nceB1000paTHON MaTpuibl, K k-Monb-1 (0)

[Tonmy4yeHHble Ba HE3aBUCHUMBIX PEIICHUS MOCTABJICHHOM 3aJadyl OIpPEACNICHUS BEJIWYUH
SHTAJIBIUN 00pa3oBaHUsI COCAMHEHUM psAna aAuokcaHa 1) Xy, Metomom HK (puc. 26) u 2) c
MOMOIIBIO TICEBA0OOpaTHOM Matpulbl (puc. 40) SBISIOTCS HACHTUYHBIMH, YTO TO3BOJISIET
paccmarpuBaTh 00a crioco0a Kak paBHOIEHHBbIC U ajbTepHaTUBHBIE. [loMUMO 3TOrO0, Tak Kak mpu
00paboTKe OONBIINX MACCHBOB IKCIEPHUMEHTATBHBIX JaHHBIX WHOTAA UMEET MECTO BBIPOKICHHAS
MaTpulla HOPMAaJbHOM CHUCTEMBI, U, CJEIOBATEIbHO, pELICHUE CHCTEMbI YCIOXKHSETCS, TO
MPEANOYTUTEIHHO HCIOJIB30BAHUE BTOPOTO CIoco0a — TICEBAOOOPATHOM MAaTPHIbl, TaK Kak
pelIeHUE 3TUM CIIOCOOOM SIBIISIETCS] 00JIe€ KOMITAKTHBIM.

Cnucok utepaTypbl
1 Bbarynep JI. M., Ilo3un M. E. - MaTemMarudeckue METOJIbl B XMMUYECKON TexHuke. — JI.:
Xumust. - 1971. - 824c.
2 Tantmaxep @. P. — Teopus matpui. — M.: Hayka. - 1966. — 576 c.

VIIK 004.94
SMYJIATOP JJIsI OBYYEHUS JEKTPOHUKE M POBOTOTEXHUKE

A.B. T'ocnog
benopycckuil rocy1apcTBEHHBI YHUBEPCUTET MUIIEBBIX U XUMUUYECKUX TEXHOJIOTUH,
r. Morunes, Pecriyonuka benapych

Arduino (Apnyuno) [1] — anmapaTHas BbIUMCHWTENbHAs IUIaTGopMa, OCHOBHBIMHU
KOMITOHEHTaMH KOTOPOMW SIBJSIIOTCS IJIaTa BBOJAA-BBIBOJA M cpena pa3paboTku. Arduino MoxkeT
UCMOJb30BATECS KaK JUIsl CO3/1aHUSl aBTOHOMHBIX HHTEPAKTHBHBIX OOBEKTOB, POOOTOB, TaK WU
MOJIKITIOYATHCS. K MPOTPaMMHOMY 00€CIIEUeHHI0, BBITOIHAEMOMY Ha KOMIbIoTepe. IlnaTel uMeroT
aHaJIOrOBble M IHU(POBBIE MOPTHI, K KOTOPHIM MOXXHO MOJKJIIOUUTH MPAKTUYECKU JH0O0E MpOCToe
YCTPOMCTBO: KHOIIKA, JaTYUK, MOTOP, 3KpaH. [Iporpammel 1uist Arduino nuiryres Ha oObidHOM CH+,
JIOTIOJTHEHHBIM TPOCTBIMU W TMOHATHBIMH (DYHKIMSMU JUIS YOPABJICHUS BBOJOM/BBIBOJIOM Ha
KoHTakTax. Ecimu BBl yxe 3HaeTe C++ — Arduino cTaHeT IBEphIO B HOBBIH MHp, TJ€ TPOTPaMMEBI HE
OrpaHUYEHBbl PAMKaMU KOMITBIOTEPA, a B3aMMOJEHCTBYIOT C OKPY)KAIOLIUM MHUPOM M BIMSIOT Ha
Hero. Arduino — 3TO KapMaHHBIM KOMITBIOTEP, €ro Tak)Ke Ha3bIBAlOT «MUKPOKOHTPOILIEPY,
KOTOPBIH MOXKHO IMPOrPaMMHPOBATh U MCIIOJIb30BaTh Ul KOHTPOJIS HAJl 3JIEKTPUUECKUMHU CXEMaMHU.
OH B3aMMOJICHCTBYET C BHEITHHM MHPOM Yepe3 CEHCOPHI, CBETOINO/IBI, MOTOPHI (CEPBOTPUBO/IBI),
JUHAMUKH, M JaK€ 4Yepe3 HHTEpHET, 4TO JeNaeT ero rubkoil miardopmMoi i MHOXKECTBA
KpPEaTUBHBIX MPOCKTOB.
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Ho mopor Bxoaa HJIs1 HCKOTOPBIX MOXKET 6LITI> CJIMIIKOM BBICOK B MATCPpUAJIbBHOM IIJIaHC, B
TaKOM CJTydae MOXHO MCTIOJIb30BaTh OectuiatHyto cpeay 3D mpoekTupoBanus - TUHKEpKa.

Tunkepkan (Tinkercad Circuits Arduino) [2] — OGecruiaTHBIN, MPOCTONH W OJHOBPEMEHHO
MOIIHBIA AMyJIsTOp Arduino, ¢ KOTOpPOro MOXHO HayMHATh OOYYEHHE DJJICKTPOHHKE H
pobororexauke. OH MPEIOCTaBIACT OUYeHb yIOOHYIO Cpedy Ul HallMCaHWsS CBOMX MPOeKToB. He
HY)KHO HHYEro IMOKyHaTh, HUYEro KauaTh — BCE JOCTYNHO OHJIaliH. EJaMHCTBEHHOE, YTO OT Bac
notpe0yeTcsi — 3aperuCTPUPOBATHCS.

Coznarp HOBYIO cxeMy B Tinkercad MokHO AByMS crioco0amu:

B mento cneBa BeiOpath Circuits u cripaBa HaJ| CIIUCKOM cXeM BbIOpaTh koMmaHay Create new
Circuit (Ha MOMEHT HaIIMCaHUs CTaTbU BCE OCHOBHBIC MHTEP(EHCHBIC IJIEMEHTHI HE TEPEBECHBI).
HoBas cxema OyneT co3ana BHE KaKOT0-TH00 MPOEKTa.

Co3nath cxemy B OINpENeNeHHOM IpoekTte. JJiss 3TOro Hamo cHavaia MEepedTH B OKHO
MIPOEKTa, a 3aTeM HakaTh Ha KHOMKY «Create» cBepxXy Haja crucKOM. [1osSBUTCS mepeueHb THIIOB
cxem, Mbl BeiOMpaem Circuit. Co3ganHas cxema OyJeT JOCTYITHAa B 3TOM CIIHCKE U B CITMCKE BCEX
npoekToB B MeHio Circuits.

[Tocne co3maHusi cXeMbl MOXKHO MEpeiieTe B PEKUM PEelIaKTHUPOBAHHS CXEMbl, HE BBOJSA
Ha3BaHUs. VIMst 17151 cxeMbl pOpMHUPYETCSt aBTOMAaTHIECKH.

UtoObl M3MEHUTHh HA3BaHHE CXEMbl MU OTPEAAKTHUPOBATH €€ CBOMCTBA HYXKHO MEpPerTH B
PEXKUM INPOCMOTpa CIIMCKAa CXEM, HABCCTHU Ha OGJI&CTB C Ha3BaHUCM CXCEMbI, 1 HAXKaTb Ha MKOHKY
«Hacrpoiiku». OTKpoeTcsi OKHO, B KOTOPOM BBl CMOKETE OTPEAAKTUPOBAThH MapaMeTphI.

Jns mepexona B peXHM pPEIAKTHPOBAHUS HYKHO HABECTH KypCOp MBIIIKH, U BBIOPATh
nosiBuBIIytocss kKomaHay «M3meHutb». Bce u3MeHeHuss B Ipoliecce peAakTUPOBAHUS CXEMBI
COXPAHSIOTCS] aBTOMAaTHYECKH.

C mnomomrpio ymoOHOro u mpocToro rpaduueckoro uHTEepdenica MOXKHO HapUCOBATH
KEITAEMYI0 DJIEKTPUUECKYI0 cXeMy. MOXHO BBIIEIATh, MEPEHOCUTh OOBEKTHI, YHAISITh HX
MPUBBIYHBIM BCEM CIIOCOOOM C TTOMOIIIBIO MBIIIIH.

B pexume pemaktupoBaHusi pabodee OKHO CepBHCa IOJIEJICHO Ha JBE MOJOBHUHBI CIpaBa
pacmojoKeHa maHelb ¢ 3aKJIaJkaMu — 3To Oubmuoreka komrnoneHToB. Haj Heit HaxonuTest 001acThb
BU3YAJIbHOI'O PCAAKTHPOBAHUA CXCMbI C IMAHCJIBIO HHCTPYMCHTOB M CJI€Ba MNPOCTPAaHCTBOM, Ha
KOTOpPOM OyJIeT pa3MelleHa cxema.

OnemeHTHast 6a3a mpejcTaBieHa MHUKpoKoHTposuiepoM Arduino Uno (puc. 1), koTopslii
paboraer Ha yune Atmega 328P. JTOT yun crnocoOeH UCHOMHATH MPOTPaMMBbI, 3allMCAaHHBIE B €r0O
(oueHb OTPaHUYEHHOI) MTaMSITH.

@ ~VNnNMe MmN

s
DIGITAL (PHM~) & &

ARDUINO

www.arduino.cc - made in Italy

Pucynok 1 — Arduino Uno
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3arpykaThb IporpamMmbl B MamsaTh uuna MoxHO 1o USB wuHTepdeiicy, wucnomb3ys
nporpammy Arduino IDE. USB-niopt Takke CIIyXKUT HCTOYHUKOM NUTaHus A miatel Arduino. B
KAaueCTBE aJIbTEPHATUBBI MOYKHO MCIIOJIb30BaTh CIIELUAIbHBINA pa3beM MUTAaHUS, B 3TOM ClIy4yae HET
HeoOxoxumocTd B USB - coequnennn.

Adruino uMeeT HECKOJbKO IIMH C MUHAMH ISl TIOJICOCTUHEHUSI TPOBOJOB / TIEPEMbIUCK.
[lunpl nmUTaHUS TPOMApKUPOBAHBL, KaK IMOKa3aHO pucyHke 1. Arduino Moxker pabotath ¢
HanpspkeHrueM kak B 3.3 B, Tak u B 5 B. Ha mnare Arduino tak:ke HMEIOTCS THHBI ¢ MApPKUPOBKOKH
«GND» - 310 «Gemisi».

Ha mnare Arduino umerorcst 14 nm¢poBbIX NMHUHOB, MPOMapKHpoBaHHBIX OT 0 mo 14,
KOTOpBIE TMOACOCAMHSIOTCS K UEHsAM I WX BKIIOYEHHS] M OTKJIIOYEHHUA. OTHU MHUHBI TPU
HEOOXOMMOCTH MOTYT CIY’KUTh W BXOJAaMH, U BBIXOJaMH, YTOOBI KOHTPOJIUPOBATH IENH WU
MIPOBEPSATH UX TEKYILlee COCTOSTHUE.

Psinom ¢ nuHamMu nuTaHUS pacroJIOKEHbI MMHBI AHAJIOTOBBIX BXOJ0B, MapKupoBaHHble AQ-
AS5. DTN NUHBI UCMIONB3YIOTCA ISl pabOThI C CEHCOpPaMHU (aHAIOTOBbIE U3MEPEHHMSI) UITU JJIsL IPYTUX
KOMIIOHEHTOB. AHAJIOTOBBIE BXOIBl OCOOCHHO yJOOHO HCIONB30BaTh JJSl  CUHUTHIBAHUS
MoKazaresei, UMEIOIINX psJl BO3MOXKHBIX 3HadeHui. Hanpumep, aHanoroBblil BXO MMO3BOJIUT HAM
CUMTATh KOJIMYECTBO HM3TMOOB OT TMOKOTO CEHCOpa WJIM KOJHMYECTBO IOBOPOTOB AMCKAa Habopa
HOMepa. MOXXHO HCIONb30BaTh AHAIOTOBBIM BXOJ JJISl CUMUTBHIBAHHS C HUQPPOBOTO KOMIIOHEHTA
(HarpuMep, KHOTIKHM) HMJIM HCIOJB30BaTh KaK HHU(POBOH BBIXOH, T.K. (PAaKTHUYECKH 3TO HHU(POBBIC
MIUHBI C JOMOJIHUTEIBHBIMU BO3MOXKHOCTSIMH.

MaketHass 1uiata (puc. 2) IMO3BOJISIET HaM CO3/1aBaTh BPEMEHHBIE 3JIEKTPUUECKUE
COEMHEHHS MEXIY KOMIIOHEHTaMH I TECTUPOBAHUS BCEH LIETIH 10 TOTO, KaK Mbl OKOHUYATEIBHO
COEJMHUM BC€ KOMIIOHEHTbl BMecTe. MakeTHas IuiaTa IO3BOJISIE€T MHOTOKPATHO HCIOJIb30BaTh
KOMITOHEHTHI 0€3 Malku U OBICTPO BHOCUTH U3MEHEHUS B IIETIb.

BERNE 0000 S90S 20000 2000s  20eens [ONNS 000N S00ee sseee

Pucynok 2 — MakeTtHas miata

MakeTHas miiaTa UMeeT psiAbl OTBEPCTUH, KyJa MOXKHO IMOACOEANHITH MPOBOJAA U Apyrue
JNIEKTPUYECKUE KOMIIOHEHTHI. HekoTopble M3 OTBEpCTUH COENMHEHBI C APYTMMH IOCPEICTBOM
METAJIMYECKUX IIMH Ha OOpaTHON CTOPOHE MaKeTHOW IIaThI.

C KaxIoHW CTOPOHBI MAaKETHOW IUIaThl MMEETCS IO [Ba psAla OTBEPCTHH, COEIMHEHHBIX
MeXay coOoM (KakIpl psii B OTAENBHOCTH) MO BceW jumHe muiatel (puc. 1 u 2). Kak npasuro,
COEMHAIOTCSA 3TU JUIMHHBIE «peibcb» ¢ 0 B (k «3emie») M K HCTOYHMKY MHUTAaHUS U 3TH
COEIMHEHHMS OYAYyT JOCTYITHBI U3 JII0OOOTO MECTa Ha TuIaTe.

[Tporpammbl Ha si3bike Arduino HaspiBatoT cketyamu (puc. 3). CKeTd COCTOMUT M3 ABYX
IJIaBHBIX yacTel: pyHkuus Setup u ¢pyHkius Loop.

OyHkius setup() BBIMONHAETCS aBTOMAaTMYECKHM B CaMOM Hayayie nporpammbl Arduino.
BuyTpu 5TOM (QYHKIMM HHULMATU3UPYIOTCS IEpEMEHHbIE, NMUHBl U pa3IudHble OUOIMOTEKH,
KOTOpbIE BBl OyJeTe HUCMOIb30BaTh B cBoeM ckeTde. DyHkuus setup() BBITOJIHSAETCS B CKETUE
TOJIBKO OJIMH pa3, KOT/a IjIaTa BKJIIOYAETCs WK Nepe3arpykaercs.

Oynkuus loop() conep UT OCHOBHON KOJ IMPOTrpaMMBbl. JTa (PYHKLHUS BBITOJIHSAETCS MOCTe
¢bynkun setup(). Arduino OyneT BBINOJHATH KOMaH/Abl BHYTPH LIMKJIa CHOBA U CHOBA JI0 Te€X IOp,
MOKa I1aTa He Oy/IeT BBIKJIIOUYEHA.
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() sketch_octl0a | Arduing 1.3.1_[2 o e |
|| @adn Mpaska Crerd MHotpymedter MNomowe

sketch_oct19a &

woid setup()
A4 put your setup code here, to run once:
}
woid loop() {
A4 put your main code here, to run repeatedly:

Arduino Una Ha COMS

Pucynok 3 — Cketu

Arduino - 1Bepb B HOBBI MHp, TJi¢ IPOrpaMMbl HE OIPaHHYCHBI paMKaMH KOMITbIOTEpa, a
B3aUMOJICHCTBYIOT C OKpY)KalOIIUM MHPOM M BIUAOT Ha Hero. (OCHOBHOE Ha3HayeHUE
MHKPOKOHTPOJIIEpPa 9TO B3aUMOJICHCTBUE ¢ (PU3UUECKOM CPeoii, OH B3aMMOJACHCTBYET C BHEITHUM
MHUPOM 4Y€pe3 CEHCOpbl, CBETOAMOABI, MOTOpPHI (CEpBONPUBOIBI), IUHAMUKHU, U JaXKe Uepe3
UHTEPHET, YTO JeNaeT ero ruOKod IMmiIaThopMoil i MHOXECTBA KPEAaTHBHBIX MHPOCKTOB. A
ucnonb3yss Tinkercad st co3gaHuMs TEpPBOTO  MPOCTOTO  COOCTBEHHOTO MPOEKTa HET
HEOOXOIMMOCTH MOKYIKH (PU3NYECKOro 00OpYIOBaHUS, HO CTOMT OTMETHTB, YTO JUISl CO3JAHUS
0oJiee CI0KHBIX IIPOSKTOB CpeJia MOJCITMPOBAHUS HE TIOJOWIET BBUAY €€ OrpaHUYCHHOCTH.

Crnncoxk nureparypsl
1 baym, xxepemu M3ygaem Arduino: HHCTPYMEHTBI M METO/Ibl TEXHUYECKOTO BOJILEOCTBA /
JIx. biym; iep. ¢ anrn. — CI16.: BXB-Ilerepoypr, 2022. — 544c.
2 Tinkercad [3nexTpoHHbIi pecypc]. — Pexum goctyna: https:/www.tinkercad.com/ . —
Jata noctyma: 19.10.2022.

YK 004.451.22:37.018.43
MOODLE KAK OBPA30OBATEJIbHAS CPEJIA
IPU NOJAIOTOBKE CIIEIIMAJIUCTOB HA AHTJIMACKOM SI3BbIKE

A.A. I'puropbes
benopycckuit rocynapcTBeHHBINM YHUBEPCUTET HHOOPMATHKU U PATHOITICKTPOHHKH,
r. Munck, Pecriyonuka benapych

OgHuM M3 OCHOBHBIX HAallpaBIEHWHM pa3BUTHUA  bBenopycckoro rocynapCTBEHHOIO
YHHUBEpCUTETa UHPOPMATHKU M PAAHOIIEKTPOHUKHU SIBISIETCS CO3JaHHe 0Opa3oBaTEIbHOM Cpeibl
BbIcoKOro ypoBHs. B 2009 roxy BI'YUP cran nepBbsIM TEXHUYECKUM YHUBEpCUTETOM B PecnyOnuke
bemapych, OCyIIECTBIAIOIIMM IOArOTOBKY CIENUAIMCTOB HA AHIVIMWCKOM s3bIke. B pamkax
JAHHOTO MEpOINPHUATHS IPELyCMaTPUBACTCA YBEIWYCHUE JOJU HMHOCTPAHHBIX CTYACHTOB,
oOyyaroluxcsi B YHUBEPCUTETE, B TOM UKCJIE U HA aHTJIMIICKOM SI3BIKE.
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OcHOBHOI 3a/a4ell CTaHOBHUTCS HHTETpalus cCpenHero oOpa3oBaHUs C BBICIIUM, YTO
0COOEHHO aKTyaJbHO INpPHU IPHUEME B YHUBEPCUTET HMHOCTPAHHBIX AOUTYPUEHTOB, JUISI KOTOPBIX
XapakTepeH pa3Hblii ypoBeHb (PyHIAaMEHTaTbHOW 0a30BOM MOATOTOBKH. WHTEpPHET-TEXHOJIOTHH
0COOEHHO XOpOUIO MOJAXOAUT AJIS MEKIUCLUIUIMHAPHOTO 00ydeHus. B 3ToM cityuae, pe3yibTaTbl
o0y4eHHs TakKUM JHCUUIUIMHAM KaK aHTJIUHCKUHA sA3BIK, MaTeMaTHKa M (HU3UKAa MOTYT
B3aMMOJICHICTBOBaTh JIPYr C JPYroM M OKasblBaJld TpeOyemoe BIUSHHE Ha Ipolecc 00ydeHHs.
UroObl BH3yaIM3HPOBATh MEXKIUCIHUIUIMHAPHYIO CBSA3b MEXKIYy MAaTeMaTUKOH U (HU3UKOH U
o0ecrneynTh MPOCTYH, HEMEIJICHHYI0 M OPHEHTHUPOBAaHHYIO Ha I10JIb30BAaTEIsl OPUEHTALMIO B
CIIO)KHOW THUIepMenua-cpeie IpeliaraeTcs MCIoib30BaTh pacmupenue Moodle, koTtopoe
JUHAMUYECKU TeHEepUpYyeT UHTEPaKTUBHbIE KOHLENTYalbHbIE KAPThl. DTH KOHLENTYaJIbHbIE KapThl
MOJKHO HMCIOJB30BaTh JJIsI HABHTAIlMM MO COJEPXKAHMIO JHOOOro OoHIaiH-Kypca. Hammune HOBBIX
y4eOHBIX MaTepHayioB B pacmmpeHHoM Moodle na3biBaercs kypcom LMUdle. YueOuble 00BEKTHI
Bceil cpenpl Moodle Moryt ObITH CBSi3aHBI APYr C APYrOM B paMKax €IWHOW HaBUTAI[MOHHON
KapThl. Tak’ke BO3MOYKHO OpPIraHMU30BBIBATH CBA3M B TEMATUYECKHE TIPYIIbl, Ha3blBaeMble
«aYKaMuy», HAMpUMeEp, MOCTPOUTH €IUHYIO CBSI3KY COJEP)KaHHUS aHTJIMICKOrO SI3bIKa U (DU3UKH.
Bxitouenue B o0pazoBaTenbHbIN Iporecc HH(OpMALMOHHBIX TeXHOIoruil ocHoBe Moodle co3naer
peanbHBIE BO3MOKHOCTH JUIsI TIOBBIIICHUS KadecTBa oOpasoBaHus. D(PPEeKTHBHOCTH OO0ydeHHUS
JIOJDKHA OCHOBBIBAaTbCS Ha CaMOOPIaHM3ALMHU, B3aUMHON MOTHBAlMU U OBITH IOCTPOEHO IO
MPUHIUITY TAAJIOTA.

IIpu wuHTepakTHBHOH (opMe o0OydeHHs pPe3yNbTaTUBHOCTh IpOLECCa JOCTHUIaeTCs
CO3/IaHMEM KOPPEIHMPOBAHHBIX MeXay coboii B cpeae Moodle DOP  (anmekTpoHHBIX
00pa3oBaTeNbHBIX PECYPCOB IO OCHOBHBIM Y4€OHBIM IUCLHUIUIMHAM), SBISIOLIMMUCA 0a30BBIMHU
g BI'VUP. TpeboBanusMu, onpeAensomumMu cTpyKkTypy Hamux JOP, spistorcs:

-BO3MOKHOCTb IIPOBE/ICHUS UHINBHU YA bHbBIX 3aHATHH;

-BO3MOKHOCTh OCBOCHHUSI TEOPETUYECKOTO MaTepraja B PEKUME CaMOCTOATEIBHON paboThI
C KOMIIBIOTEPHBIMU YU€OHUKAMU;

-BO3MOJKHOCTh ~ NPUOOpPETeHHS TNPAKTUYECKUX 3HAHUH W  HABBIKOB B  PEXKHME
CaMOCTOSITENILHON pabOThI;

-BO3MOJKHOCTh  BBITIOJTHEHHST TECTOBBIX 3aJaHWl W aBTOMATU3MPOBAHHBIH KOHTPOJb
MOJTyYEHHBIX 3HAHWH;

-BO3MOKHOCTB TIPOBEICHUS HHIMBHUYaTbHBIX KOHCYIIbTAIHH.

Jnsa OGonbmeit >¢dexTuBHOCTH ocBoeHHs ydyeOHoro Matepuana OOP nomkeH ObITh
CTPYKTYpUPOBaH, TaK KaK JTO IIO3BOJUT CIyIaTeII0 CaMOCTOSATENBHO BBIOMPATh YpPOBEHD
oOyueHus (OT HU3IIETO K BBICIIEMY).

[Ipu pazpabotke DOP ocoboe BHHUMaHHWE ynenseTcs TIpaPUUECKUM WILTIOCTPAIUSM,
KOTOpBIE CITIOCOOCTBYIOT Jy4llIeMy TOHUMAHHUIO TEOPETUYECKOT0 MaTeprana.

[IpuMeHeHrne 3JEKTPOHHBIX PECYPCOB MO OCHOBHBIM YYEOHBIM TUCIMIIMHAM IT03BOJISET
WH/IMBUyaJIN3UPOBATh O0pa30BaHKUE U Pa3BUTh HABBIKM CAMOCTOSITEIbHON paboThl 00y4aeMbIX.

VJIK 37.013
MCIO/Ib30BAHUE COBPEMEHHBIX IJIAT®OPM 1 CEPBHCOB
TS OHJIAMH-OBYYEHHWSA B CHCTEME BBICIIETO OBPA3OBAHMS

B.B. laBbinoBckasn, I1.A. Koxan, A.H. L{p10yanu
Mo3bIpcKuid rOCYy1apCTBEHHBIN Neaarorndeckuil yuusepeuretr umenu M.11. lamsakuna,
r. Mo3sips, Pecniybninka benapych

[Togxomel k opraHu3amu 0O0pa30BaTEIBHOTO TPOIECcca BCErAa 3aBUCAT OT BHEIIHHUX
($hakTOpoB U TPeOYIOT UCIOIL30BAHUS HOBBIX COBPEMEHHBIX METOAOB U (hOpM O0yUEHHUSI.

2020 rox mpunec manaemuro COVID-19, 4To cTano HACTOSIIMM HMCTIBITAHUEM HE TOJBKO
JUTS Pa3IMYHbIX OPTaHU3AINi U KOMIAHUH, HO U JUISI MHOTOYHCIIEHHBIX Y4eOHBIX 3aBEeICHUM.
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VM npunuioch BHECTH 3HAUUTENBHBIE KOPPEKTHBBI B YUEOHBIN MPOIECC U MEPEHECTH YacTh
3aHSATUI B BUPTYAIBHYIO CPEIy, TAKYI0 BO3MOXXHOCTH MPEIOCTABIISIOT OOJIaYHbIC TIaT(HOPMBI ISt
MIPOBEJICHUST OHJIAWH BHJeO-KOH(pepeHImid u Buaeo BeOuHapoB (Zoom, Google Meet, Microsoft
Teams u ap.).

B Takux ycioBusSX OTpOMHYIO BOCTPEOOBAHHOCTH MONYYMJIM IUIATGOPMBI M CEPBUCHI IS
OHJIAMH-O0Yy4YeHHUsST — OTO TaKHE CHCTEMBI YIPaBJICHUS OOY4YEHUEM, KOTOPHIC IO3BOJISIOT
o0yJaromuMcsl TOJIy4aTh JOCTYI K Y4eOHbIM MaTepuajaM M o0y4aTbCs TUCTAHIMOHHO JHOO B
pEKUME OHJIANH.

K ceropnsamHeMy BpeMEHH YK€ CYIIECTBYIOT AECATKHA CEPBHUCOB JUISl JHUCTAHIIMOHHOTO
oOyuenust (Hamp., Moodle, Ilias, WebTutor) u mpogoipKaroT MOSBIATECS HOBBIE TUIAT(GOPMBI €
pa3IMYHBIME  (DYHKIIMOHATHLHBIMA BO3MOXKHOCTSIMH: JIEMOHCTPALUS JKpaHa, MpsiMbie 3(UpHI,
OIPOCHUKH M TECTUPOBAHUSI BO BpeMsi BEOMHAPOB U JIP.

Omnoii u3 Hanbonee ucnonb3yembix B YBO sBisercs cpena Moodle (MogynpHast 00BEKTHO-
OPHCHTUPOBAaHHAS JHWHAMHYECKas ydeOHas Cpela) OpHUEHTHpPOBAaHHAs, MPEXKJAe BCEro Ha
OpraHU3aIMI0 B3aUMOICWCTBUS MEXAY MpenojaBaTeieM W yYCeHHKaMH, XOTS MOIXOAWT U IS
OpraHU3aIMK TPATUIIMOHHBIX JUCTAHIIMOHHBIX KYPCOB, a TaK e MOICPKKH OYHOTO 00yueHus [1].

Moodle mo3BossieT pa3MemiaTh ayano U BHICOMAaTEPUANIbl, UMEET BO3MOXKHOCTh JOOABIISATH
Oosiee 20 pa3IMYHBIX 3JIEMEHTOB, CPEIU KOTOPBIX M YaT JUIsl OOMICHHUS ¢ 00YYarOIIUMUCS, U CCHUIKH
Ha CTOPOHHUE CEPBUCHI, U aHKETHI, U TJIOCCAPUHU U MHOTOE Jipyroe (puc. 1).

[oDaBHTL 3NEMEHT WIW PECYPC ES

A

—

SNEMEHTEI KYPCA BbiGepnTe MOLYNb 3NEMEHTa Kypca nnu

o oo pecypca, utobkl NPOCMATPETs MHAOPMALMIO O
=

Hem. [BoiiHof Wwenyok no3sonAeT cpasy

O &5 basa panmax NepeiiTn k L0GABNEHIIa 3TOT0 MOaYNA
(@] % Bukn

(o] E{;E BHeLIHee NPHNOKEHHE
(@] rmoccapwii

(o] @ 3apanue

@] gﬁ Nekuua

&
(@] ? Onpoc

(@] E Maket SCORM
O ;@l CemuHap

Q @ Tect

@] %‘fboow

(@] Q Yar
PECYPCHI v

|_ﬂgﬁaamb | OTMeHa

Pucynoxk 1— OxHo no6aBneHus snemMeHTa win pecypca B Moodle

CoBpemeHHble HH(POPMAIIMOHHBIE TEXHOJOTUU B HACTOSIIIEE BpeMs MpeAJiaratoT regaroram
MHOTOYHCJICHHBIE METOJbl W IPUEMBI MPOBEPKM 3HAHUN YydalIUXCid C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH.

KomnbroTepHble TECTHI MO3BOJIAIOT OBICTPO M ONEPATHBHO MPOBEPUTHh 3HAHUS Y4YallUXCH,
IIpUYEM OpPraHM30BaTh TaKO€ TECTUPOBAHUE CMOXKET IOJIb30BATENb, UMESI MUHUMAJIbHbIE HAaBBIKU
BJAJICHUs] TEPCOHAIBHBIM KOMIBIOTEPOM. JITO OOYCJIOBWJIO TONYJISPHOCTH U BBICOKYIO
BOCTPEOOBAHHOCTh JIMCTAHIIMOHHOTO METOAa IMPOBEPKH 3HAHUW B Y4YEOHBIX 3aBEACHUAX
Pa3IMYHOIO YPOBHS.

MO>KHO BBIJIEIUTH PeAaKTOPhl TECTOB, KOTOPbIE MO3BOJISIOT CO3/1aBaTh TECTHI JIsl TPOBEPKU
3HAaHUW M TNPOBOJUTH TECTHUPOBAHUE B JIOKAIBHOM ceTu (Hamp., AiipeH, MyTestX), a Taxxke
1aTGopMBbl, MO3BOJISAIONIME MPOBOJUTH TECTUPOBAHME B peKHMMe OHJAWH (Hampumep, Moodle,
GoogleForm).

Moodle Tak e MMeeT MHOTOYMCIIEHHbIE HACTPOWKH MO OpraHM3allid KOHTPOJS 3HAHUH B
¢dopme TecTHpoBaHUSA. DTO BO3MOXKHOCTH CO3[aBaTh OAHK BOIPOCOB, COCTOSIIMN M3 pa3iIMYHBIX
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KaTeropuii, A00aBlieHHE B TECT PA3IMYHOTO KOJMYECTBA BOMPOCOB M3 OTIEIBHBIX KATETOPHIA,
SKCIIOPT U UMIOPT KAaTErOpuii, OrpaHMYEHUE Ha KOJMYECTBO MOIBITOK, a Takxke 1o BpeMeHu. Cpena
MO3BOJISIET MOAPOOHO MPOCMOTPETHh TMOMBITKY MPOXOXKACHHUS TecTa KaXIOoro CTYyJEeHTa B
OTJENBbHOCTH, a TaKKe OLEHUTh OOMNIYI0 CTAaTUCTHKY TECTUPYEMOW TpYIIbl C MOMOIIBIO
aBTOMATUYECKU cO3[aBaeMoil ructorpammel (puc. 2). B Moodle Bo3moxHa HacTpoiika ImKai
OLICHUBAHMUS, UTOTOBOTO OT3bIBA, KOTOPBII BUAUT TECTUPYEMBIil, a TaKKe CIOCOO0B OTOOpaX)EHHS
pe3yJIbTaTOB TECTUPOBAHHUS.

Ha mpumepe otHOTO M3 TECTOB B pazzene KoHTpos 3Hanui Y MK, pasmenienHoro Ha 6aze
mwiargopmel - Moodle, paszpaboTaHHOro aBTOpamMH CTaThH, no JAucuuIuiiHe «MeTombl
ANTOPUTMHU3ALMKMY HM3y4aeMOW CTyJIeHTaMH, oOydarlmmMmucsa Mo crneruanbHoct 1-02 05 01
Marematnka u wuHpopmatka B YO MITIY wum. W.II. Ilamsakuna (puc.2) paccMOTpUM
BO3MOXXHOCTh BU3YyaIM3al[MU Pe3yIbTaTOB TECTUPOBAHUS B BUJE MOJIPOOHOTO MPOCMOTpPA MOIBITKU
MPOXOXKACHHUS TECTa KaXIbIM CTYIEHTOM (pHC.2, a), a Takke oOIIasi CTaTUCTUKA MPOXO0XKJICHUS
TeCTa BCE TECTUPYEMOM IPYIION B BUJIE TUCTOTpamMMBbI (puc.2. 0).

Tpagux

( ) Vitaly 6 *
a Rybinskiy i April 6 April 2022 14 muw. 47
fif_student@mailru 3 100 | % P08+ 100 . 100
MpocMoTp _student@mailru 3aBEPUIEHO 5022 1055 cex. 500 00 X O : 00 v 6
noneimkw 1040
Valery 6 [
Kli ich April 6 April 2022
”;:E::T‘P fif_student@mailru 3asepuieno 25;'2 ; u:;: Omu. 29 cex. 4,00 100 % D@0 X 00 X 00 .
nonbiTkn 1044 il
Viadislav 6
Tolstyakov ) April 6Apri 2022 11 saan. 11
fif_studentemailru 3 00 | 100 100 100
o fiLstudentemailu Saepueno 3% - {1 o 9,00 X bl y
nonbTKkM 10:48 !
Alexandra 6
Nazarenko ’ April 6April 2022 13 . 41
oo i studentemailru Zacepueno Lo | o 8,00 100 xpog xpo9 w100 | M N N N NN
nonbiTkw 1048 T i ;

Pucynok 2— Buszyanusanus pe3yJbTaToB TecTUpoBaHus B Moodle

Crnenyer oTMETUTh, 4TO TOCIE BHEApeHUs cpelasl Moodle B mpenopaBaHuu AMCLHUILINHBL,
BO3POC MHTEPEC CTYACHTOB K Y4eOHOMY MaTepually, MOBBICHIIACH CTENEHb MX OTBETCTBEHHOCTH
Ipy TOATOTOBKE K 3aHATUSAM. Bee ucmonmb3yeMble CpeicTBa IMO3BOJSIOT BECTH HENPEPHIBHBIN
KOHTPOJIb 3a CTCIICHBIO YCBOCHUSA OTACIBHBIX TCM M3y4aCcMOI'0 MaTr€puaia, u 1pu HGO6XOZ[I/IMOCTI/I
OT/EJIbHBIM BOIIPOCAM YJIEIUTh O0JIblIIe BHUMAHMSL.

OO6pazoBarenbHast cpena Moodle umeer OosbliMe MEPCHEKTHBBI HCHOJIB30BAaHUS MPU
M3YYEHUHM KaK TYMaHUTAPHBIX, TaK M TEXHUYECKHUX IUCHMIUIMH, ONBIT €€ HCHOJb30BAHUSA MPHU
HU3YUCHUUN JUCHUIIIINHBI «MGTO)II)I AITOpUTMU3ALUN» ABJISICTCA OAHO3HAYHO IMOJIOKHUTCIbHBIM.

Crnucok nureparypsl
1 https://docs.altlinux.org/ru-RU/archive/4.1/html-single/school-
server/moodle/index.html. [DnexkTponnsriii pecypc]. — ara qocrymna: 19.10.2022 r.

YK 378
JAUCTAHIHUOHHBIE OBPA30OBATEJIBHBIE TEXHOJIOT'MA

O.A. NoamatoBa
Boponexckuii rocyaapcTBEHHBIN YHUBEPCUTET UHKEHEPHBIX TEXHOJIOTUH,
r. Boponex, Poccuiickas ®enepanus

Beenenue

Wnes nuctaHimoHHOro 00y4YeHHsI CTY/ICHTOB HE HOBA M BIEpBbIE ObLIa peanu3oBaHa B 1840
r. W. [lutmMaHoM, KOTOpBI 0Oy4yas CTYyIE€HTOB IpHeMaM CTeHOrpaduu, OTHpaBiss 3alaHus U
Iojlyyasi OTBETbl Ha HHUX IIpd IIOMOIUM IIOYTOBBIX KapTroyek. Tak mOsBHUIACh IiepBasd,
KOPPECHOHIEHTCKas MOJENb JUCTaHUUOHHOTO oOyueHus. Ee ycmnemHo ucnonb3zoBai OTKpBITHIT
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yHHUBEpcHUTET B BenukoOpuranuu, pa3paboTaBIINi OrpOMHOE KOJIMYECTBO METOAMYECKHX MOCOOUI
1 00y4arolX MaTepHaoB IS padOoThl ¢ JUCTAHIIMOHHBIMU CTYJCHTAMH.

CraHoBiieHHE BTOPOH (TPaHCISLMOHHON) MOJENN IHUCTAHIIMOHHOTO OOY4YEHHUsl CBSI3aHO C
nosiBjieHueM TenedoHa U TeneBuaeHUs. J[aHHas MOZeNb MoTy4uiia HIMPOKOE PACIPOCTPAaHEHUE B
cepennne XX Beka B CIIIA, 6marogapst BHepEHUIO cucTeMbl mybnuanoro Tenesemianus (PBS TV),
o0benuuuBIIeil 0onee 1500 KouIeKENH U HECKOILKO TEJIEKOMITAHUI.

[Iupokoe pacmpocTpaHeHHE AUCTAHIIMOHHOE OOy4YEHHE IOJIYYMIIO Oyarojapsi MOsBICHUIO
KOMIIBIOTEPOB U TNI00anbHON KommbioTepHoi cetu MHTepHer. CeTeBoe UCTaHIIMOHHOE O0yueHue
aKTUBHO CTUMYJIHMPYET pa3BUTHE CHUCTEM HMH(OPMAIMOHHOrO oOecredeHus: yaeOHOro mporecca -
CETEBBIX AJIEKTPOHHBIX OnOIMoTEK [1 - 3].

Jucranmmonnbie  oOpa3oBarenpHblie TexHonorun (JIOT) — 310 o0Opa3oBarenbHBIC
TEXHOJIOTHH, peanuzyembie B OCHOBHOM c MPUMEHEHHUEM nH(pOPMaLMOHHO-
TEJIEKOMMYHUKALMOHHBIX CETEH TIpU ONOCPEIOBAaHHOM (HAa pPAcCTOSHUU) B3aUMOJAEICTBUU
00yJaronuXxcs 1 Me1arornyeckux paboTHUKOB [4 - 6].

JlucraHuroHHOEe  00pa3oBaHME  MOXHO  OXapaKTepU3oBaTh  IIECTbIO  OCHOBHBIMHU
0COOCHHOCTSIMU:

1) Hanmuuue corynacus CTyJIEHTa Ha IpUMEHEHUE o00pa30BaTeIbHONW OpraHu3anueit
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH MPHU peanu3anuu o0pa3oBaTeIbHOM MPOTrPAMMBI;

2) TeXHWYECKOEe M TporpaMMHOe obecrieueHne OecriepeOoiHOr0 00pa30BaTENBLHOTO
mpolecca;

3) IpOCTpaHCTBEHHOE pa3/ielieHUe MPENo1aBaTess U 00y4aeMoro;

4) mpoCTPaHCTBEHHOE pa3/ieieHHe CTyJeHTa U 00pa30oBaTeNbHOI OpraHu3aluu;

5) B3auMOecTBHE MEXAY BCEMHU YJaCTHUKAMHU 00pa30BaTeIbHOIO MIPOLIECCa;

6) mo10op MaTepualioB, MpeJHA3HAYCHHBIX CHEIHAIBHO 7S IUCTAaHIIMOHHOM paboThI [7].

OcHoBHble npuHLUIE uenoib3oBanusd JOT: nenoctHOCTh yueOHOro Kypcea; UCIOIb30BaHHUE
HOBBIX (opMm mpexacraBieHuss HHPOpManMU, OOECHEUMBAIOIIMX MaKCHUMAlIbHYIO CTEHEHb €e
BOCHPHUATHS; HEIPEPBIBHBINA KOHTPOJIb ITpoLiecca 00yUEHHs U YPOBHS IOJITOTOBKH.

[IpeumymectBa wucnons3oBanus JIOT: kauecTBeHHOe oOOpa3oBaHME Ha  OCHOBE
COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJIOTHH; JOCTYHHOCTh OOpa30BaTENbHBIX YCIYI W
MH(OPMALIMOHHBIX pPECypcoB B JIOOOM MecTeé W B J00O€ BpeMs; IIOCTOSHHAs CBSI3b C
npenojaBaTesieM U UHIMBUyaIbHOE KOHCYJIbTUpOBaHuE [8].

B cootBercTBUM ¢ pekoMeHaauusMu MuHOOpHayku Poccuu, CBSI3aHHBIMHM C NPUHATHEM
Mep MO HEAOMYLIEHUIO pacHpoCTpaHEeHUss HOBOM KopoHaBupycHoil wuH@exmun (COVID-19)
OI'BOY BO «BopoHEXCKHI TOCYJapCTBEHHBI YHUBEPCUTET MH)KEHEPHBIX TEXHOJIOTHIN»
BpeMeHHo Obul mepeBeaeH Ha JIOT ¢ 23 wmapra 2020 roma. OOyueHue MPOXOIUIO C
UCIONIb30BaHNEM oOpa3oBatenbHOM maaTdopmel Moodle.

[To pe3ynbratam uccnenosanus, nposeaeHHoro B.W. baunosev, U.C. Cepreessim u E.1O.
EceHnnHoi, ObII0 BBISIBIEHO, YTO CPEAM UCIONb3YEeMbIX 00pa30BaTeNbHbIX MIATPOPM JOMUHHPYET
Moodle. D10 oOycioBineHo psgoM (GaKTOPOB: OECIUIATHBIA JOCTYN, MHOTO(YHKIIMOHAIHLHOCTD,
JOCTaTOYHO YyJOOHBIM MONB30BATEIbCKUM HMHTepdeiic, Hamuuue OONBLIIOr0  KOJIMYECTBA
METOANYECKUX PEKOMEHAANMM, YK€ UMEIOINNUCS Y MHOTMX IPENoAaBaTeIe COOTBETCTBYIOIINN
OTIBIT, KOTOPHIM MOKHO OOMEHMBAThCs, U T.O.. YH00eH Moodle eme u Tem, 4To ¢ MOMOIIbIO
MHCTPYMEHTOB JJaHHOW 00pa30BaTeNbHOM MI1aThopMbl MOXKHO OPTaHU30BBIBAThH ONPOCHI CTY/IEHTOB,
OCYILECTBIATh KOHTPOJIb 3HaHUH [9].

MarepuaJjbl 1 METOABI

PaccmoTrpum metoasl IOT Ha npumepe TUCHUILIMHBI « T€XHUKO-TEXHOJIOTHYECKUE OCHOBBI
MPOM3BOJICTBA MOJIOKAa M MOJIOYHBIX MPOJYKTOB», KOTOpas ObUla pealn3oBaHa Ui CTYAEHTOB,
oOyuatomuxcst o HampasieHuo 19.04.03 — IIpoaykTel TUTaHUS )KMBOTHOTO MPOUCXOXKIECHUS 10
MarucTepckoil mporpamMme «/IHHOBAIIMOHHBIE U pecypcocOeperamomume TEXHOJIOTHH MOJOYHBIX
poaykToB» B 2019/2020 yue6HOM romy.
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B cootBercTBUM ¢ y4eOHBIM IUTAHOM I U3YYEHHUS TUCIHMILIMHBI mpemxycMorpero 180
akamemuueckux dacoB (5 3.E.). KonTtaktHas paboTa BKIIOUYaeT JEKIUHU - 19 akageMUyecKnx 4acoB
u naboparopHble paboOThl - 38 aKaJeMHYECKUX YacOB, KOHCYIbTAlMM TeKymme. WToromas
aTTECTalus — 3a4eT.

Pe3ysabTarsl U 00CyKIeHUE

Ha caiitte ®I'bOY BO «BI'VUT» B paznene «OnekTpoHHas oOpa3oBaTelbHas cpena» B
JTUCHUILIMHE TpernojaBaTeNiiMU OCYIIECTBIISUICS KOHTPOJb 3HAHWM, MOJTYYEHHBIX NpPU H3y4YECHUU
nekuuii u nmabopatopHbix pabor. Takke MOXHO OBUIO JUKBHUIMPOBATH 33J0JDKCHHOCTH IO
HE3aIUIIEHHBIM paHee 1abopaTopHbIM paboTaM.

Ha cTpanune nucuuIiMHbl pa3MeleHbl:

- [Topsiiok n3ydeHus QUCIUILINHBL,

- Pabouas mporpaMmMa AUCIHUILTAHEL,

- OLIeHOYHbIE MaTepHalbl;

- JIeKUMOHHBIN MaTepual;

- Otuer 1o JiekIusaM (3cce);

- JJaboparopubie paboThI;

- Otuer 1o J1abopaTopHBIM padoTam (dcce);

- MeTtoanueckue yka3zaHus IS CAMOCTOSATEIIEHOM pabOThl 00yJaIOIIHXCS;

- KonTponsHnas pabota (3cce, TecT);

- UtoroBas arrectanus (TecT).

Jisa  oOyyarommxcs, HMEIONMX AaKaJeMHUYECKYI0 3aJI0JDKEHHOCTh [0  JUCIHUILINHE
MPEeIyCMOTPEHA €€ JIMKBUAAIHMS ¢ 00s13aTeIIbHON HICHTU(PUKAITUEH JINTHOCTH.

B ounoii ¢opme Ha 23 maprta 2020 r. ObUTM TpPOBEACHBI 3 JIGKIMU U 3 J1abOpaTOpHBIC
paboThI, OCTAJNIbHBIC 3aHATHS — JUCTAHIIMOHHO. 3ammTa JadopaTopHbix pador Ne 3 - 9,
3aJI0JDKEHHOCTEH 1Mo 3amuTe JabopatopHbix padot Nel - No2| a Takke JOMOJHUTENbHAs 3allUTa
paboT, C eNbI0 MOBBIIICHUS OATHHOMN OIIEHKH, OCYIIECTBIISIIACH AUCTAHIIMOHHO.

Onenku B Oammax nmo mkane oT 0 go 100, momydeHHBIX MO JaOOPAaTOPHBIM padoTam
IIpe/ICTaBJICHbl Ha PUCYHKE 1.

[TocemaemocTh 3aHATHIA, Kak B KOHTakTHOW (opMe, Tak U B AMCTAaHLIMOHHOW COCTaBMIIA
100%. VYcneBaemocTh oOydwarommuxcsi 1o JjabopaTopHbIM pabotam coctaBuia 80 %; 10
JEKIMOHHOMY Matepuany - 75 %. IToroBblit KOHTPOIIb Mpolien B (hopMe TECTHPOBAHUS.

BoIicokuil mponeHT ycrneBaeMocTH 00Yy4aroIUXCsl IO MarucTepcKoil mporpamme O0ObsICHUM
3HAYUTENIBHBIM OMBITOM O0y4eHHss B OakanmaBpuare, MNPOMIEANIUM OTOOPOM MyTeM CAauu
BCTYNUTEIbHBIX 3K3aMEHOB B MarucTparypy, MOTUBalliel K 00y4eHHUIO.

3akirouenue

[TpeumymecrBamu JIOT sBISIOTCS KadecTBEHHOE OOpa3oBaHHWE HA OCHOBE COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; JOCTYIHOCTh 0O0pa30BaTENbHBIX YCIYI U HH()OPMAIIMOHHBIX
pecypcoB B J0O0M MecTe M B JI000€ BpeMs, IOCTOSHHas CBsS3b C IMpernojaBaTelieM H
I/IH}II/IBI/I)IyaJ'II)HOC KOHCYJ'II)TI/IpOBaHI/Ie.
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JIP Ne1
BIP Ne2
B 1P Ne3

JIP Ne4
B1P Ne5

JIP Ne6
B P Ne7

JIP Ne8
B 1P Ne9

Bannbl

O6y4arowmecs

Pucynok 1 — YcneBaemocTs 1o JiadoparopubsimM padoram odyuarwmuxcs 8 JUOC: JIP
Nel - JlaGopaTopHnasi padora Ne 1; JIP Ne2 - JlabopaTopuasi padora Ne 2; JIP Ne3 -
JlabopaTopHas padora Ne 3; JIP Ne4 - JlaGopaTtopHas padora Ne 4; JIP NeS - JlabopaTopHas
padora Ne 5; JIP Ne6 - JlaGopaTopHasi padora Ne 6; JIP Ne7 - Jlabopatopnasi padora Ne 7; JIP
Ne8 - JIaGopaTtopnas padora Ne 8; JIP Ne9 - JlaGopaTropHas padora Ne 9
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OPI'AHM3AIIUA JABOPATOPHOI'O TIPAKTUKYMA
IO JMCIUIIVIMHE «®@U3UYECKASA U KOJVIOUJIHASA XUMMU S
B YCJIOBUAX IMCTAHIIMOHHOTI'O OBYYEHUA

E.H. lyanxkuna, H.B. bpanosuukast
benopycckuii rocyapCTBEHHBIN YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Pecnybnuka benapych

B ycnoBusix coBpeMeHHOro od1iecTBa 00pa3oBaTeIbHbII MPOLEecC Ha BCEX YPOBHIX TPYAHO
MPe/ICTaBUTh 0€3 AaKTHUBHOI'O KCIIONb30BaHUSI HHTEpHETa, HWH(GOPMAIUOHHO-KOMMYHUKATUBHBIX
texHonoruit (MUKT), cucreM AUCTAaHIIMOHHOTO OOYYEHHS, dJEKTPOHHBIX y4eOHUKOB. BHenpenwme
TaKMX TEXHOJOTUH B Y4eOHBIH IMpolecc eiaeT ero MOOMIbHBIM, THOKIUM, HHTEPAKTUBHBIM, OoJiee
COJIEPKATEIIbHBIM, aKTHBU3UPYET MPOIIECC B3aMMOICHCTBUS NIEAaroroB u 00y4aembix [1].

B mnacrosmee BpeMs IMHAMUYHO Pa3BUBAIOTCS PA3JIMYHbIE BApUAHTHl JIUCTAHLIMOHHOIO
MOJTy4YeHHUs 3HAHUH. DTO CBA3aHO C aKTyaJIbHBIM 3aIIpOCOM OOIIecTBa HA MOTyYeHHE BO3MOKHOCTH
KHUThb, padOTaTh W Y4UTbCA Oe€3 MPUBA3KU K oIpeaesieHHOMY MecTy. HemanoBaxkHyi pojib B
Pa3BUTUHU JIMCTAHIIMOHHOTO 00meHus U o0yuenus ceirpana mnangemuss COVID-19. B 2020 rony
M3-32 CIIOKHOM DJMHJEMHUOJIOTUYECKOM CUTyallMd Yy4eOHble 3aBeleHUS ObUIM BBIHYKICHBI
OpPTraHU30BBIBaTh y4YEOHBIA MPOLECC C HCIOJIB30BAaHHEM HH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI U JUCTAHIIMOHHOTO 00ydeHHs. DTOT IpoIEecC He ObUT JETKUM HU JJIs CTYACHTOB, HU
JUISL TIPETIOAaBATEIICH.

BHenpenue aucTaHIMOHHOTO 0Oy4eHHs B 0O0pa3oBaTeNbHBIA IMpolecc TpedyeT oT
IpenojaBaTesisi JOCTaTOYHO BBICOKOro YpoBHs BiajaeHus coBpeMeHHbiMu KT B oOpa3oBarenbHOiM
chepe ¥ TOTOBHOCTU HE MPOCTO TPAaMOTHO HCIOJIb30BaTh KOMIBIOTEP, HO M CaMOCTOSITEIILHO
pa3pabarbIBaTh COOCTBEHHBIE MEAMANIPOAYKTHI (DJIEKTPOHHBIC JICKIMH, YI€OHBIE U METOJAMYECKHE
ocoOusi, TECTHl U Jip.). B oTiiMuMe OT ryMaHUTapHBIX HayK, MPEno/iaBaHue €CTECTBEHHBIX HAYK,
HanpuMep XMMHHU, Ha PACCTOSTHIUH MMEET OIpeJIeIeHHbIE CII0KHOCTU. B 0coOeHHOCTH 3TO Kacaercs
OpraHu3aluu 1abopaTopHOro NPaKTUKyMa.

B sT0i#i paboTe MBI XOTUM TOAETUTHCS OMBITOM OpPraHU3AIMU JTa00PATOPHOTO MPAKTUKYMA
Ha kadenape xumun bI'YT no aucuumnnune «Pu3ndeckas ¥ KOJUIOUIHAS XUMUS» C UCIIOJIb30BAHHEM
nHpOpMaMOHHBIX TexHosoruil. Hammu Obim  pa3paboTanbl  JabopaTOpHBIE PaOOTHI IS
JUCTAHIIMOHHOTO O0y4eHHus. OTOT BapHaHT OpraHU3aldy JIAOOPAaTOPHOIO  MPAKTUKyMa Mbl
MPUMEHSUIN JUIsl CTYAEHTOB 3a0YHOW ()OpMBI MOTYYeHHsI 00pa30BaHMs BO BpEMsI OTpaHUUUTENbHbBIX
Mmep, cBszaHHbIX ¢ nangemuet COVID-19. Jlns cryneHTOB  THEBHOM (OpMBI HOJIY4EHUs
oOpa3oBaHMs 3Ta pa3padOTKa B HACTOSIEE BPEMS HCIIOJIb3YETCs Ul OpPraHU3alMM YIpaBliieMOn
camoctosiTenbHOU paboTel (YCP). Cnemyer OTMETHUTh, YTO ONBIT CO3AAaHUS TaK Ha3bIBAEMBIX
BUPTYaJlbHBIX JIAOOpaTOpHBIX paboT Ha Kadeape XMMUU ObUT 3allokeH Oozee 15 ner Hazan
npodeccopom Ilomsraenkom O.I. [2].

B mpaktukyme no gucnumuinHe «@Pu3nyeckas M KOJUIOMAHAs XUMHsD IEPBOOYEPETHON
SBIISICTCA 3a/1a4a MOJIy4YEHUs CTYACHTaMH YCTOWYHMBBIX HABBIKOB B BBIMOJIHEHUH CIIOKHBIX (PU3UKO-
XUMHUYECKUX pacueToB. HemocpencTBeHHOE MOIydYeHHE SKCIEPUMEHTAJIbHBIX JTaHHBIX 3a4acTyro
IIPAKTUYECKH HEBO3MOXKHO JaXe B paMKaxX KJIACCHYECKOTO ayAUTOPHOIO MpPaKTHKyMa H3-3a
CIIO)KHOCTH HEO0OXOIMMOT0 O00OpYZOBAHMUS M TEXHUKU 3KcrepuMeHTa. OAHaKo, 3TH CI0XHOCTH
OKa3aJIuCh IUIIOCAMHU B OPraHM3aLUHU JAUCTAaHIIMOHHOTO BapuaHTa JabopaTOpHBIX paboT, B OCHOBY
KOTOpPOTO JIOXKHUTCSI MOJyYEeHHE HABBIKOB B BBIMOJHEHHM CIIOKHBIX DPACYETOB IO HMEIOIIUMCS
HKCHEPUMEHTAIbHBIM JTaHHBIM. K mpenmyiiecTBaM BHPTYyaibHBIX Ja00OpaTOPHBIX pabOT MOXKHO
OTHECTH 0€301aCHOCTb, UHANBUAYAIbHOCTh, BO3MOXKHOCTb MPOBE/IEHHUS, HECMOTpPSI Ha OTCYTCTBHUE
XUMUYECKHX PEareHTOB U CJI0XHOT0 000PYAOBaHUs, & TAK)KE HENPOJOIKUTENBHOCTD 110 BPEMEHH.

Jlis mucTaHIMOHHOM OpraHu3aluy J1a0OpaTOPHOrO MPaKTUKymMa MBI pazpaboTaiv  IATh
na0opaTOpHBIX paboT MO TpeM Haubojee BaXXHBIM JAJS CTYIACHTOB XMMUKOB-TEXHOJOIOB TEMaM.
Bce nmaGoparopusie paboThl pazMenieHsl Ha iatrgopme Moodle (obpazoBatenbubiii moptan bI'YT).
Kaxnas naboparopHas paboTa CONPOBOXKIAIOTCS METOAMYECKUMM yKa3aHMSAMHU IO HX
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BBHITIOJTHEHUIO, TIPOTOKOJIAaMU O(GOpPMIICHHS JIA0OPATOPHBIX pabOT M MpHMepaMHu BHIIOTHEHUS. B
KadecTBe MPOrpaMMHOTr0 oOecriedeHuss HamMHu BbIOpaHbl mporpammbl odpuca Microsoft — Excel u
Power Point. 3ToT BBIOOp OOBSCHSAETCS MPOCTOTONW M JOCTYHHOCTBIO JUIS Ka)IOTO CTYICHTA
JAHHBIX POTPAMMHBIX ITPOTYKTOB.

Jlaboparopuas pabota Nel «l3ydeHue paBHOBECHS SIEKTPOIUTHUECKON IHCCOIUAIIH
ci1aboii KUCIOThI» 0 TeMe «PaBHOBecHe B pacTBOpax 3JIEKTPOIUTOBY». ITa paboTa BBIMOIHSIETCS C
nomoteio mporpammbl Microsoft Excel. CTyaeHT moiydaeT OT mpemoaaBarens BapuaHT JUis
BBITIOJTHEHUST J1a00paTOpHON paboOThl, B KOTOPOM COOOIIAeTCcsl Ha3BaHHWE CJ1a00i OJHOOCHOBHOM
KHMCIIOTBI M KOHILIEHTpallMM Tpex pacTBopoB. [IporpamMma mno3Bossier cTyaeHTy mnosnyuuts pH
3aJlaHHBIX pacTBOpoB. Ha OCHOBaHMUM 3TUX JAaHHBIX TPeOyeTCsl paccuyuTaTb KOHCTAHTY U CTENEHb
JMCCOLMALMN CIa0oro 3JIeKTposuTa. B 3Toi ke mporpamMme y CTyOEHTa €CTh BO3MOXKHOCTB
MIPOBEPUTH MPABUIBLHOCTh pacueTa CTENEHU IUCCOLMAIMM, a HalWJeHHas BEJIMYMHA KOHCTAHTHI
JUCCOLMAIMU CPABHUBAETCS CO CIIPABOYHOM BEJIMUYMHOM.

JlaGopaTopnast paborta Ne2 «KuHeTnka mociieoBaTeIbHBIX peakiuii». ITa JadopaTopHas
paboTa BBITIONHSETCS C TOMOIIBIO MPOTpamMMbl, cocTaBieHHON B Microsoft Excel. [lannas
naboparopHas paboTa mpejrnoyiaraeT TBOPYECKUH MOJXOA K €€ BBIMOJHEHHUI0. 3ajauell CTyJeHTa
ABJIAETCS MOAO0OpaTh TaKMe 3HAYEHMs] KOHIIEHTpPALMM HA4yajJbHOIO BELIECTBA M O0EUX KOHCTaHT
CKOPOCTH peaKkliu, YTOOBI:

a) MOJYYUTh MAaKCUMAIIbHBIN BBIXO]] POMEKYTOYHOTO BEIIECTBA;

0) MOJIy4UTh MAaKCUMAIBHO OBICTPO KOHEUYHOE BEILIECTBO.

Ot BBIOpaHHBIX TapaMeTpPOB OyAeT 3aBUCETh BUJ KHHETUYCCKUX KPHUBBIX, KOTOPHIC
JEMOHCTPUPYIOTCSL CTYACHTY NpPU BBOJE KOHCTAHT CKOPOCTH W KOHIICHTPAIUM HAydaibHOTO
BELIECTBA.

Jlaboparopunas pabGora No2 «KunHeTwka mapajulelbHBIX peakiui». 3amauyeil cTyaeHTa
ABIISICTCA TOJ00p TAaKUX 3HAYEHUI KOHIICHTPALMM HAYaJbHOTO BEIIECTBA M O0EMX KOHCTAaHT
CKOPOCTH PEaKIIMH, YTOOBI MOJIYYUTh MAKCUMAIIbHBIN BBIXOJ KaK OJIHOTO, TaK U BTOPOTO MPOAYKTa
peakimu. Kak wm B mpeapiaymieii mabopaTopHoil paboTe, CTYACHT NPH BBOJAE AHHBIX HMEET
BO3MO>XHOCTh BUJETh KHHETUYECKUE KPHUBBIE.

B nmaGopatopHoii pabote Ne3 «AmcopOrusi raza Ha TBEPIOM aJCOPOSHTE» CTYIEHT OT
mpernojaBaTesis MOJy4YaeT 3HaUYEHUsl pPAaBHOBECHOTO JaBIICHUS ajacopOaTa U BEIUYHHY aJCOPOIIHH.
3aiaya CTyJIeHTa — ONpPENeNuTh KOAI(PPUIUEHTHl U30TepMbl ajicopOuu JI3HrMIOpa M paccuuTaTh
YIEJIBbHYIO IOBEPXHOCTH aZICOPOEHTA.

JlaGopaTtopnast pabota Ne5 «Ilonmydenne u koarymsus 30Jei». IOta yadoparopHas padoTa
JEMOHCTPUPYETCS CTYyACHTaM B BUJE MPE3CHTAllMU, B KOTOPOH MOAPOOHO M C KOMMEHTapUSIMU
MIOKa3aHO KaK TMOJy4aeTcss 30Jb THUAPOKCHAA Keje3a, Kak ONpeIeNsercs ero 3apsiajl M Kak
MPOBOAWTCS ~ KOArymslus  3TOrOo 3078  Tpemsl  diekTponutamu. Ha ~ ocHoBaHHH
MIPOJIEMOHCTPUPOBAHHOTO HKCIIEPUMEHTA CTYIAEHT PAcCUMTHIBAET MOPOTM KOAryjasluud U JeNaer
BBIBOJI O BIIMSIHUY 3apsijia MOHA-KOAryasaTopa Ha BEJIMYHUHY MOPOra KoaryJmsiuu.

[Tocne BBIMONHEHUS KaXAOW J1abOopaTOpHOM pabOThI CTYAEHT MPHUCHUIAET IPENOAABaTEIIO
JUTS IPOBEPKU OTUYET Ha JEKTPOHHYIO MOYTY.

W3 HenpoIOJKUTENbHOTO OMNbITa OpraHu3allud  JUCTAaHIMOHHOTO  J1JaOOpaTOpHOIo
npakTukyma 1o «®Du3nueckod M KOJJIOMIHOM XHUMHHM» HaM XO4YeTCs OTMETUTh, 4YTO JJIA
COBPEMEHHBIX CTYJEHTOB, BBIPOCHIMX B 3MOXY LHU(PPOBBIX TEXHOJOTHH, HE COCTaBIsIET 0cO00To
Tpy/Ja BBIMOJIHUTH JaHHBIE TabopaTopHble padoThl. Ho mpu BHIMOTHEHWH TakuX paboOT CTYACH HE
MOJIy4aeT HaBBIKOB SKCIIEPUMEHTAIIbHOM pabOThl, TaK Kak KOMIBIOTEP KaK CPEACTBO HAKOIUICHHUS,
XpaHeHus, MepepadoTKN U Tepenadud WHPOPMAIMU J1aeT BO3MOXKHOCTH CTYACHTY JIOCTaTOYHO
OBICTPO MOJTy4aTh Pe3yJbTaT AKCIEPUMEHTA, HO IIPU 3TOM IOYTH HE JAET MPEACTaBICHUS O TOM,
KaK 3TOT pe3yabTarT mosBuwicad. I[loaTomy OeccrOpHbBIM sBIseTCS TOT (PAaKT, 4TO 3JIEKTPOHHOE
o0y4eHHe HEe MOXET KOHKYPHPOBAaTh C TPAJAWIMOHHBIMA METONAaMH OOy4YeHHS, a MOXKET JIHIIb
JOTIOJIHATD U yAy4IIaTh €ro.
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YK 378.091
K BOITPOCY O IIU®POBOM TPAHC®OPMAIINN
OBPA3OBATEJIBHOI'O ITPOLHECCA B BY3E

O.B. UzmaitnoBny
BuTebckuii Tocy1apCTBEHHBIN TEXHOIOTHYECKU YHUBEPCHUTET,
r. Butebck, Pecriyonuka benapych

B coBpeMEHHOM TEXHOJOTMYECKOM MHpe OO0pa3oBaTeibHas CHUCTEMa TAaKKE HAXOIUTCS B
mporecce  amanTaudd K MHGOPMAIMOHHBIM  TEXHOJIOTHSIM. BaXXHOCTh  HCHOJIB30BAaHUS
MH(OPMALIMOHHBIX TEXHOJOTHH TpeOyeT WCCIeAOBaHUA JJIi aHallu3a COOTBETCTBYIOIIEH
UHTErpauy MHQOPMALMOHHBIX TEXHOJIOTMH B  00pa3oBaTesbHBIN Ipouecc. BHenpenue
MH(OPMALIMOHHBIX TEXHOJIOTHI SIBJISETCS CIIOKHOM 3a7auei, MOCKOJIbKY BKIIIOUAET B ce0s OLIEHKY
MPSIMBIX ¥ KOCBEHHBIX COCTABISIOMUX. CIIOCO0 OIEHKH TaKUX CUCTEM — IOJIYYUTh OOPaTHYIO CBSI3b
OT TMOJIb30BaTeNel U MPOaHAIU3UPOBATh, KaK 3Ta TEXHOJOTUs BIUAET Ha HuX. [locnennuit MmeTon
OLIEHKM MOXET MPHUMEHAThCI K pa3zHooOpa3sHOW HH(POpPMAIMM TEXHOJOTUYECKOH cuctembl. B
COOTBETCTBHUM C OTOW TEHICHIMEW pa3lUYHbIC UCCIECJOBAHUS TMPOBOJAATCA IO OICHKE
MH(POPMAIIMOHHBIX TEXHOJIOTHH.

B Hacrosimiee Bpems, B 310Xy pPa3BUTUS LU(GPOBBIX CHCTEM U TEXHOJOTUH, 0C000
aKTyaJlbHOM BBICTymaeT mpobOiieMa IOATOTOBKM KaJpOB B CHUCTEME BBICILIEr0 0Opa30BaHUS.
O6o03HaueHHas MOATOTOBKA JOJKHA OTBEYATh OCHOBHBIM TE€HACHIMSM HU(GPOBU3AINH SKOHOMHUKHI
CTpaHbl, BY3bl [EPEOPHUEHTUPYIOT OpPraHU3aIMI0 00pa3oBaTEeNbHOM Cpellbl B KaueCTBEHHO HOBOE
cocTosiHue — 1udposoe. Vcnoap3oBaHne COBPEMEHHBIX HU(POBBIX PECypcoOB U TEXHOJOTHU NpH
MOJITOTOBKE CIIELUAINCTOB BBICHIEH KAaTErOpuUM BHICTYNAET OCHOBHOMW IENbIO CO3/1aHus HU(POBOM
oOpa3oBaTenbHOU cpenbl. TeM He MeHee, B EpHO/ Nepexo/a By30B Ha JUCTAaHIIMOHHOE O0ydyeHue
0003HAUUIUCh MPOOJIEMBI, CBSI3aHHBIE C OpraHu3anuei mudpoBoil 00pa3oBaTeNbHON Cpebl BY3a,
o0ocTtpuiack mpoOjgemMa HErOTOBHOCTH IMPPOBOM HHPPACTPYKTYpbl YHHMBEPCUTETOB IS
peanu3aly Ka4eCTBEHHOT0 O0y4YeHHsI.

C nenpio BBLAETEHUS OCHOBHBIX Ipo0OsieM HUPpoBoi TpaHchopmanuu oOpa3oBaTeIbHOU
cpeabl By3a IpOBEIEM TeopeTHYeckoe OOOCHOBaHME CEMAHTHYECKOI'O COJEpXKaHUs U
cnenuduueckux 0cOOCHHOCTEN MOHATHS «IH(poBas oOpa3oBaTeIbHas Cpeaay.

[Mudpoas obpazoBatenbHas cpena (LIOC) — coBOKYMHOCTh MH(POPMAIIMOHHBIX CHCTEM,
MpelHa3HaYeHHbIX JUIsi oOecnedeHus pa3IuyHbIX 3a1ad oOpaszoBaTenbHOro mnpomecca. Cpena
NPUHIUIHNAIBHO OTIMYAETCS OT CHUCTEMbI TEM, YTO OHA BKJIOYAaeT B ceOs COBEPIIEHHO pa3Hble
AJIEMEHTHI: KaK COIJIaCOBaHHbIE MEXAy co00#, Tak W QyOnMpyroline, KOHKYPUPYIOIIUE U J1axe
AHTarOHUCTUYHBIE. DTO MO3BOJIIET cpesie Oojiee AMHAMUYHO pa3BUBaThbes. Cucrema, B OTIMYHME OT
Cpelbl, co37aeTcs MoJ KOHKPETHBIE LIeJH U B COTJIACOBAaHHOM eAMHCTBE. UeM ObicTpee MEHSIIOTCS
BHEIIHHUE YCIIOBHS, IPELYCMOTPEHHBIE B IPOEKTE U3HAYAJIBHO, TEM KOPOYE )KM3Hb CAMOM CHCTEMBI
[2].

B pamkax ¢opmupoBaHus HHGOPMAIMOHHOTO OOIIECTBA U KOHKYPEHTOCIIOCOOHOTO
YeJl0OBEYEeCKOro IOTEeHIMajda TMepel CHCTeMOl 00pa3oBaHMsS CTOMT HEOOXOJWMOCTh IO
COBEPILICHCTBOBAHHUIO BCEX MPOLIECCOB MyTeM BHeApeHHs HU(poBbIX TexHosnoruil. B mapre 2019
roga B Munucrepctse obpas3oBaHus Oblna pazpadborana Konuenuus uudpoBoit Tpanchopmanuu
mporeccoB B cucteMe obpazoBanusi Pecniyonuku bemapycs Ha 2019-2025 ronsr [1]. CormacHo
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Konnenuun nudposas tpanchopmanus mporeccoB B cUCTeMe 00pa30BaHMsl BKIIOYACT CIIETYIOIINE
OCHOBHBIE HallPaBJICHUA:

1. PazButue m MmojepHH3anMs HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHONH HH(PACTPYKTYPHI
cucreMbl oOpa3zoBaHus. B PecnyOnmuke benmapych co3gaHa u (QyHKIMOHUpPYET oTpacieBast
TEeXHUYECKass MHPPACTPYKTypa CUCTEMBbI 00pa3oBaHMA. YUpexkIeHHs o0pa3oBaHUS BCEX YpOBHEU
obecredyeHbl cpeicTBaMU MH(MOPMALMOHHBIX TEXHOJIOIMH (KOMIIBIOTEPHI, CPEICTBA MYJIbTUMEANA U
pa3NIUYHOrO BUAA MPOEKIUOHHOE O000pYyIOBaHME, KOMUPOBATHHO-MHOKUTEIbHAS TEXHHKA,
CHCTEMHOE U MPUKJIAJHOE ITPOrpaMMHOE 00ecrieueHue).

2. Tloctpoenue MH(POPMAITMOHHBIX CHCTEM W aBTOMAaTH3aIMs MPOLECCOB yHpaBieHus. B
pamkax peanuzauuu Konuenuuu nudpoBoil TpaHchopMaluy MpoLeccoB B CUCTEME 00pa3oBaHUs
PecniyOnmuku benapychk mpoBoauTcst paboTa HaJ CO3JaHUEM pPECHyONIMKAaHCKON HMH(OpMAIMOHHO-
obOpasoBarenbHOl cpeapl — PHUOC, xkotopas Oyaer mpeacTaBisiTh COOOW COBOKYITHOCTH
aBTOMATH3MPOBAHHBIX ~ MH(POPMALMOHHBIX cuCTeM (pecypcoB) B  cdepe oOpa3oBaHus,
o0ecrneynBaOIUX  B3aUMOJEHCTBUE BCEX  3aMHTEPECOBAHHBIX M YJOBIETBOPEHHE  HX
MH(POPMAIIMOHHBIX TOTPEOHOCTEH.

Hano ormeruts, 4To TEKyllMe M CTpaTernyeckue 3anadyu Lu(ppoBU3aLUU 0O0pa30BaHMS
pemaroTcst yepe3 MOArOTOBKY CUCTEMBI 00pa30BaHUs K paboTe B yCIOBUAX OBICTPHIX M3MEHEHHU:
BHEJIPEHHE HWHHOBALMOHHBIX TEXHOJIOTUH, H3MEHeHHe OO0pa3oBaTeIbHBIX MApajurM, ruOKoe
¢dbopmupoBaHre TPEOOBAHMIA U TIPOTPAMM.

Pa3putue B Onmmxkaiimii nepuoa 6yner odecneuyuBaTbes yTeM (GOPMUPOBAHUS HECKOJIBKUX
MacmTaOHBIX MPOEKTOB, CBA3aHHBIX C MOAEpPHHU3ANNEH HH()OPMAITMOHHO-aHATUTHYECKONW CHCTEMBI
yIlpaBlieHUs B O0Opa30BaHUM, YCKOPEHHBIM BHEIPEHHUEM HH(OPMAlMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B MAacCCOBBIX CETMEHTaxX 00pa3oBaTEIbHOW CHCTEMBI («IJIEKTPOHHOE 00pa3oBaHHEY),
pa3BUTHEM AMCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUH.

Haunnas ¢ 2018 roma HeEKOTOpble YYpPEXACHMSI BBICIIETO OOpa30BaHUs PECIYOIUKU
IPUCTYNIWIN K peanu3anuu npoekrta «L{udpposoii yHuBepcureT» (opranuszanus oopa3zoBaTeIbHOTO
nporecca Ha OCHOBE WH()OPMAIIMOHHBIX TEXHOJIOTHI).

OcymectBinenne npoekra «l{uppoBoil yHMBEpCHTET» HANpaBiICHO Ha peaIu3alMio B
YHHUBEPCHTETaX TPEX OCHOBHBIX B3aWMOCBSI3aHHBIX KOMIIOHEHTOB (aTpuOyTOB): HH(pACTPyKTypa U
MHCTPYMEHTBI JOCTyNa K HH(MOPMALMOHHBIM pecypcaM; HH()OPMAaLMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B 00pa30oBaTEIbHOM M BOCIIMTATEILHOM IIPOIIECCE, B TOM YHCJE B JHCTAHIIMOHHOM
o0pa3zoBaHNM; HU(POBU3ALMS IPOLIECCOB YIPABIEHHSI YHUBEPCUTETOM (OM3HEC-TPOLIECCOB).

Pa3BuTHe 3THX HampaBiIeHHI JOJKHO cO3[aBaTh yCIOBHs s HUpOBOM TpaHchopManuu
CHCTEMBbl 00pa30BaHMUsL.

[Mudposast TpaHchopmalysi — 3TO BaXKHBIM KOMIUIEKCHBIN Ipoliecc MpeoOpa3oBaHUsl BCEX
cdep 0OIIECTBEHHOH KU3HU 1101 BIMSIHUEM MEPEIOBBIX TEXHOJIOTHIA.

OcHOBHOM 11€7B10 WH(MOPMATH3aUKU 00Pa30BaTEIBLHOMN AEATEILHOCTH SIBIISIETCS MOJATOTOBKA
CTY/IEHTOB K JKM3HU B MH(OPMALMOHHOM OOIIECTBE, BBIXOJ Ha Kau€CTBEHHO HOBBI YpOBEHb B
MOJIXOaX K HCIOJB30BAHUIO KOMIBIOTEPHBIX TEXHOJIOTHH W WH(POPMALMOHHBIX TEXHOJOTHH B
1 poBoii 00pa3oBaTENLHON Cpeie.

Jis  COBpEeMEHHBIX  CTYASHTOB  HWCIOJB30BAHWE  CPEACTB  HH(DOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH SBJISETCS HOPMOIL, a 2JIEKTPOHHOE 00yueHHE B By3€ BHICTYIAET B
KayecTBe 00bEeKTUBHOM Mozeni. Ero akTyanbHOCTh 00yCIOBIeHA apaAurMoii HHHOPMAIIHOHHOTO
o011ecTBa, KOTOPOMY HE00X0AUMO (POPMUPOBAHHE COBPEMEHHOM TMYHOCTH, CBOOOIHO BJIAACIOLICH
nudposoit nadopmanmeit. K mudpoBoit oOpazoBaTenbHOM cpene OBICTPO aanTUPYIOTCS CTYICHTHI,
dbopmupys TepBOHAYAIbHbIE HABBIKK, YMEHMS JJIsI MOCTENYIOEro ux pa3Butus. GopMupoBaHue
KOHKPETHBIX KOMITETCHIIMH TPOMCXOJUT HAa Pa3IMYHBIX YPOBHSIX 0Opa3oBaHWs, TeM HE MEHee
HCCIIEI0BATENIbCKUE KOMIIETEHIIMN Pa3BUBAIOTCS B TEUEHUE BCEH JKHU3HU.

CnenoBarenpHO, nU(poOBU3aNMs  OOpa3OBaHWS  HANpPSIMYK 3aBUCHT OT  YpPOBHS
c(OPMHPOBAHHOCTH MPO(HECCHOHATBHBIX KOMIETEHIMH CHEelHMaIucTOB B 00JacTH IH(PPOBBIX
TEXHOJIOTUH TSI UX MTPOAYKTHBHOTO MCIIOJIb30BaHUS B MTPO(ECCHOHATLHON IEATEIIEHOCTH.

[ludppoBast  oOpazoBaTenbHass  cpena, KOTOpas  SBISIETCS  YacThl0  KOMILIEKca
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MH(POPMALIMOHHO-TEXHOJIOTUYECKUX HHCTPYMEHTOB MOJAEPKKH 00pa30BaTENbHONW AEATEIbHOCTH
By3a, OyJeT crocoOCTBOBAaTh IMOBBHIIMICHUIO KAadecTBAa OOpPa30BATEIBHOTO IpoIecca MPH YCIOBUH
B3aUMOJICHCTBHS BCEX CTPYKTYPHBIX IOJpa3/eieHnui, CyObeKTOB 00pa30BaTEIbHOrO Ipolecca,
YYACTBYIOIIMX B HEM.

Takum o0pa3oM, HalMOHANBHAS CHUCTEMa OOpa3oBaHUS OTBEYAECT COBPEMECHHBIM
TpeOOBaHUsM, BKIItOUAsl pa3pabOTKy 3JICKTPOHHBIX YYEOHBIX IMOCOOMH, TUCTAHIIMOHHOE O0y4YCHHE,
OHJIAMH-KYpPCBl,  JJEKTPOHHYIO  IIPOIIYCKHYIO  CHUCTEMY, TEXHOJOTMHM  BHUPTYAIbHOU H
JOTIOJTHUTEIPHON PEeabHOCTH, MOOWIbHOE O0YYCHHE, WCKYCCTBEHHBIH HHTEIUICKT, THOKHE
TpeOoBaHUs K TporpaMMe o0ydeHus, UPPOBU3ALUIO TPOPECCHOHATBEHOTO 00Pa30BAHMS.

Crnucoxk nureparypsl:
1 https://edu.gov.by/news. ([lara obpamenus: 16.10.2022)
2 https://hypermethod.ru/ru/info/cifrovaya-obrazovatelnaya-sreda. (/lara oOpamieHus:
19.10.2022)

VIK 621.865.8
NPUMEHEHUWE CUCTEMbI KOMIIBIOTEPHOTI'O MOJAEJIMPOBAHUSA
FANUC ROBOGUIDE JJIsI MOAEJIUPOBAHUS TPAEKTOPHIA
IMPOMBIIIVIEHHBIX POBOTOB-MAHUIIYJIATOPOB

N.3. Unrommu
benopycckuil rocynapCcTBEHHbI YHUBEPCUTET MUIIEBBIX U XUMUYECKHUX TEXHOJIOTUH,
r. Morunes, Pecriyonuka benapych

Buenpenue pob6oToB-manunynsatopoB (PM) Ha COBpeMEHHOM HPOM3BOACTBE SIBIISETCS
aKTyaJIbHOW 3ajaueil, MOCKOJIbKY UX NMPUMEHEHHE MPUBOAUT K MOBBIIIECHUIO MPOU3BOIUTEIBHOCTH,
MOBBIIIEHUIO KaYeCTBa MPOIYKIIMH, a TAK)KE CHUIKEHUIO BIMSHUS BPEAHBIX (PaKTOPOB MPOU3BOACTBA
Ha 3710poBbe mepcoHana [1-3]. OpHako BBICOKAs CJIOXKHOCTh TEXHOJOTUYECKUX OIeparui
CYIIECTBEHHO OrpaHuuMBaeT npuMmeHeHne PM Ha mpousBoicrtBe. CTOMT Tak K€ OTMETHUTh, 4TO
Yamie BCEro Ui TUTAHUPOBAHHS TPACKTOPHH IBIKEHHUS POOOTOB-MAHMITYISITOPOB Ha JIaHHBIN
MOMEHT HCIIOJNIb3YeTCs TaK Ha3bIBa€Mblil MeTOA 00yueHUs [4]: Ipu TaKoM MOAXOAE MPOLECC 3aMiCH
TPAeKTOPUM JIBUKEHHSI poOOTa B MaMsATh KOHTPOJUIEpA CTAHOBUTCS JOBOJBHO ANUTENbHBIM. [Ipn
TOM Ha KauecTBO Ipollecca 3aluCu TPACKTOPUHU OOJbIIOE BIMSHUE OKa3bIBACT KBaIM(pUKALUsA
oreparopa, a 3TO MPUBOJUT K POCTY BEPOSITHOCTH OMIMOKH, KOTOPast MOKET OBbITh BBISBIIEHA TOJIBKO
npu Hanajake. McmpasineHue omMOOK M MOBTOPHOE IEepenporpaMMUpOBaHHE POOOTU3MPOBAHHOTO
KOMITJIEKCA 3aHMMAeT 3HAUUTENbHBIA MPOMEXKYTOK BPEMEHHU, UYTO 3HAYUTEIbHO CHIKAET BpEMs,
3aTpauMBaeMoO€ Ha OCBOEHHME HOBBIX wu3jenuil. [losToMy 1enecooOpa3HO OCYyLIECTBIAThH
KOMITBIOTEPHOE MOJIEJIMPOBAHUE POOOTU3UPOBAHHBIX TexHoJormyeckux komiuiekcoB (PTK), a
MMEHHO MOJEIIMPOBAHNE TPACKTOPUN IBMXKEHHA PM, 4TO NOKHO NPUBECTHM K YMEHBUICHHIO
BPEMEHHM Ha NpPOrpaMMHpPOBaHUE POOOTOB-MAHMITYJSTOPOB, a TAK)KE MOBBICUTH HAJEKHOCTh HMX
paboTHI.

D(PdeKTUBHO OCYIIECTBIATh TaKWE 3a7adyd  TO3BOJIAET CHCTEMA KOMITBIOTEPHOTO
MOJIETUPOBaHNUA POOOTU3MPOBAHHBIX TexHojorunueckux komiuiekcos FANUC ROBOGUIDE.
JlaHHas cucTeMa MOJKET BBIMOJIHSTH KaK CUMYISILIMIO ABM)KEHUN po0O0Ta, TaK U CUMYJISLIUIO KOMaH]
JUIE KOHKPETHOM c¢epbl NpUMEHEHHS U 00ecleunBaTh 3HAYUTENbHYIO YKOHOMHUIO BPEMEHHU MpU
CO3/laHMU HOBBIX HACTPOEK JBIKEHHs. UTOObI rapaHTHUpPOBaTh MHUHHMAJbHOE BIMSHHUE Ha
MIPOU3BOJICTBO, MOIYIM MOXKHO pa3palarblBaTh, TECTUPOBATH U U3MEHSTH MOJHOCTHIO aBTOHOMHO.
UToObl COKpaTUTh BpeMs Ha TPEXMEPHOE MOJIEIMPOBAHKE, MOJIENIN JeTallell MOKHO UMITIOPTUPOBATh
U3 KOMIIbIOTEpA B BHUJE JAHHBIX CHUCTEMBI AaBTOMAaTM3MPOBAHHOIO MPOEKTHpOBaHMA. bonbmas
O6ubnMMoTeKa MporpaMMHOro o0ecreueHus JUIsl CUMY/ISUU TI03BOJISIET MOJIb30BaTENsIM BBIOMPATh U
U3MEHATh JeTalld M pa3Mepbl. BaXHbBIM NpPEeUMyLIECTBOM MpPU HCHOJIb30BAHUM CUCTEMBI
komnbiorepHoro moaenupoBanusi FANUC ROBOGUIDE sBmsiercss To, 9TO OHa WHTYHTHBHO
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MOHATHA M TPOCTa B HUCHOJB30BAHUH, MOATOMY sl pabOThl ¢ HEeW TpeOyeTcss MUHHMMAaIbHOE
obyuenue. Kpome Toro, cucrema JOCTyNHA CO CHELHMAIM3UPOBAHHBIMU HHCTPYMEHTAJIbHBIMU
CpeACTBaMH JUIsI KOHKPETHBIX c(hep MpUMEHEHHs (CBApOYHBIE KIICHIH WM TOPEJIKa, CXBAT, PexKyIIUN
MHCTPYMEHT U T. J.), 4YTO IO3BOJIAET IPU MOIEIMPOBAHUU TPAEKTOPHH Yy4ecTb OrpaHUYEHUS,
00yCIIOBIICHHBIE OCOOCHHOCTSIMH COOTBETCTBYIOLIMX TEXHOJIOTUYECKHX OIepanuii (Hampumep,
OpHUEHTAIINIO CBAPOYHOM rOpEIKY B Mpoliecce JyroBOM CBapKH).

s monydeHus HaBBIKOB MOJEIMPOBAaHMs TpaekTopudi PM mpennaraercs MCHOIb30BaTh
PTK nns gyroBoii cBapku (pucyHoK 1) — oH moctpoeH Ha 0aze manumnynstopa FANUC M-7101C/50
(6 cremneHeil MOJBMKHOCTH), KOTOPBI cHaOXeH cBapo4HOU ropesnkoil. Kpome toro, B coctaB PTK
BXOIMT JIBYXOCHBIN IO3ULIUOHEP, a TAKXKE YCTPOMCTBA ISl OYUCTKH U CMEHBI TEXHOJIOTHYECKOIO
uHCcTpyMeHTa. O00pyI0BaHNE JAHHOTO POOOTU3MPOBAHHOTO KOMILIEKCAa COCTOUT U3 COBOKYITHOCTH
YCTPOUCTB, KOTOpbIE MOTYT paboTaTh KaK IO OTAENbHOCTH, TaK U CHUHXPOHHO IPYr C JIPYTOM.
VYrpasieHue OCyIIeCTBISETCS IPY MOMOIIM OJIOKa 3JIEKTPOAIapaToB, KOTOPBIKA BBHIIIOJIHEH B BHJIE
mkada. BHyrpum mkada pacnosnokeHa mnaHenb, Ha KOTOPOM KpemsTCs HCTOYHUK IUTaHMA,
aBTOMAaTUYECKUN BBIKIIIOYATENb (AJI 3alllUThl OT CETEBBIX IEPErPy30K U KOPOTKHUX 3aMbIKAHUI),
pene (mperHa3HaYeHb! AJs COIVIACOBAHUS C BHEIIHUMH YCTPOMCTBAMHM KOMILIEKCA) U KJIEMMHHUKH.
[Tocnennue unpumeHsitoTes ans nofkmodeHus ycrpoiictB PTK: cBapounoro oOopynoBanus,
MIO3ULMOHEpa, JAaTYNKOB M MCIOJIHUTEIbHBIX MeEXaHW3MOB. HemocpencTBeHHoe yIpaBieHHE
npousBogutcs koHTpoiuiepoM FANUC R-30iB, B koTopoM HaxoquTcs MporpaMMHOE 0OecrieueHHe.
Kontpomnep pobora cocrour u3 Onoka mnuraHus, Onoka uHTepdeiica monbp3oBarens, Oyoka
yIIpaBJICHUS MepeMerieHneM, 06J0Kka maMsaTi 1 Ooka BBoja-BeIBoMA. Jliist paboThI ¢ KOHTPOIUIEPOM
UCHONb3yeTCs MyNbT O0yueHHs M maHelb omneparopa. IlynsT oOydeHus mnpexacraBiser coOoi
YCTPOWCTBO Ui B3aMMOJICHCTBHS oOreparopa C MNPUKIATHBIM IPOTPaMMHBIM OOecreueHHEeM
UHCTPYMEHTA.

1

i / Q\!\,’

Pucynoxk 1 — PTK nyrosoii ceapku Ha 6a3e podora FANUC Ni-710iC/50
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3HaueHUs] KOHCTPYKTHBHBIX  OTPAaHUYCHHUW I JAHHOTO  poOOTa-MaHUITYIATOpA
Qunin = [-180 -112,5 -220 -360 -125 -360]" u Qumax = [180 112,5 220 360 125 360]". OmnpIT
3aKJII0YAeTCsl B IBM)KCHUHU CBApOYHOW TOPENIKU BIIOJb JIMHUY IIBa CI0XKHOHN (opmbl. [Tporpammuas
peanuzanus moaenupoBanus Tpaekropun B cucteme FANUC ROBOGUIDE (pucynok 2) gomkHa
YUHUTHIBATh YKa3aHHbIE KOHCTPYKTHBHBIC OrpDAaHUYCHHUS, a TaK)KE OTpaHUYCHHUS HAa OPUEHTAIUIO
cBapouyHoi ropenku. [locne aBTomaTHueckoro (QopMHUpOBaHUS TPACKTOPHH JBHKEHUS poOoTa-
MaHUTYJISTOPA OTHOCUTEIHHO JIMHUI CBAPHBIX IIBOB CIIOKHOHM ()OPMBI OHA 3aITUCHIBACTCS B MTAMSTH
KOHTpoJuiepa peanbHoro podora-mManunynaropa FANUC M-7101C/50, mocie yero ocyiecTBisieTcs
TECTHPOBAHUE MBIKEHHS PEAIbHOTO0 pOOOTa-MAHUIYIATOPA B PEXKUME MEIJICHHOTO JBIIKCHHS
BJIOJIb CBAPHBIX IIBOB CIOHON (OpMBbI (PUCYHOK 3).

Takum o00pa3oM, NpPUMEHEHHE CHCTEMBI KOMIIbIOTepHOTo MonenupoBanus FANUC
ROBOGUIDE cnocoGcTByeT NpuoOpPETeHNI0 HABBIKOB IO IJIAHUPOBAHUIO TPACKTOPUN JBUKECHUS
POOOTOB-MaHUTTYISTOPOB, a TaKXkKe 1Mo padore ¢ peanbHbiMUu PTK.
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Pucynoxk 3 — TectupoBanune q1BHKeHHUsI peajbHOro podora-manumyiasitopa FANUC M-
710iC/50
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YK 378.147:81°243:004:37.018.43
WHAT IS HYBRID LEARNING AND WHAT ARE ITS FEATURES

JI.B. Ka:xxexknna
BureGckuii rocynapctBeHHbli yHUBepcuTeT uMmenu [1.M. Mareposa,
r. BureOck, Pecny6nuka bemapychb

From full distance during lockdowns, many schools and universities around the world have
moved to models that combine remote and face-to-face approaches. One such format is hybrid
learning. This is when the lesson takes place in a specially equipped room in which some of the
students are located, while others are connected to the video broadcast and interact with the teacher
and classmates or classmates remotely. Hybrid learning should be understood as a synchronous
learning process, when during a full-time classroom lesson, students are divided into two types -
students who attend the class in person, and students who join the classroom lesson virtually using
videoconferencing technology. It is real-time synchronization that differentiates hybrid learning
from mixed learning, which can include both synchronous and asynchronous activities. For
example, in blended learning, students first watch educational videos - independently of the others,
at a convenient time outside the classroom, and then, together with the teacher, analyze complex
issues in a face-to-face lesson.

At the same time, hybrid and mixed approaches can be combined. So, for example, the
HyFlex model is arranged - a flexible version of the "hybrid" that combines online and offline
classes, asynchronous and synchronous activities. It is already used in foreign and Russian
universities. It may seem that a hybrid approach is a forced measure that makes sense only in a
difficult epidemiological situation, when some students cannot attend face-to-face classes due to
illness or quarantine. However, there are significant advantages of hybrid learning over full-time or
asynchronous distance learning. A group of researchers from Belgium and the Netherlands, in their
work A systematic literature review on synchronous hybrid learning: gaps identified, divides them
into organizational and pedagogical. A few words about organizational advantages.

Independence from the physical location of students is perhaps the most significant
argument in favor of hybrid learning, even if we do not take into account the realities of the
pandemic, when part of the group studies in the usual format, and part is in quarantine and can only
join online. If a university offers a hybrid format of education, students from any regions or even
countries of the world can study in it, and for this they do not have to move to a hostel. The hybrid
model will help in a situation where an educational institution launches highly specialized courses
and when the university as a whole lacks applicants. If there are not enough people willing to study
in a particular location, then with the addition of the “participate online” option, the audience will
definitely increase.

A hybrid approach is also useful in the corporate field if you need to train a distributed team
whose offices are located in different cities, or some of the employees work from the office, and
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some work remotely. By the way, according to the estimates of the international research company
Gartner, by 2023, 40% of companies will use a hybrid format in training.

Pedagogical advantages include the following: unlike asynchronous online learning, the
hybrid format allows the teacher to maintain high-quality communication with both full-time and
remote groups. The teacher or teacher can track the involvement of all students, ask and answer
questions, see the reaction of the audience and understand when additional explanations are needed.

In the process students themselves develop technical skills and new ways of interacting in a
team, independently organizing broadcasts for classmates who are in self-isolation.

Asynchronous online learning requires the student to have developed planning skills, high
independence and responsibility for their own learning process. Therefore, in situations where more
support and control from the teacher is needed, the hybrid approach approaches the full-time one in
terms of effectiveness.

Despite the above advantages, the hybrid format has its drawbacks and difficulties. They
also relate to both the organizational, technical and pedagogical aspects of the educational process.

1. Hybrid learning requires special pedagogical approaches

To teach effectively in a hybrid model, the teacher, educator or trainer will need to rethink
the teaching methods used and the ways in which students are involved. What works well in person
may not be as useful when part of the group is working remotely. Therefore, successful work in a
“hybrid” requires developed digital competencies, a willingness to try new methods and objectively
evaluate their effectiveness in each specific case.

2.Cognitive load on the teacher increases. This point follows logically from the previous
one. In a hybrid format, the teacher or teacher is essentially working with two different classrooms
at the same time - one is directly in front of him, and the other is connected via video link.

In order for all students to receive a comparable educational experience, during the lesson,
equal attention should be paid to the offline and online group. If there is no technical assistant in the
educational institution, the teacher also has to deal with technical problems. Such complex
coordination of the process requires advanced multitasking skills, can be stressful and very tiring.

3. High-quality hybrid learning requires special technical equipment

Providing remotely participating students with the maximum effect of presence through
technical means is not an easy task. According to the researchers, high-quality sound transmission
plays a particularly important role here: it is necessary for the comfortable interaction of students
with a teacher and fellow students.

At the same time, technical devices may be inconvenient for the teacher and students in the
classroom. For example, having to speak only into a microphone can interfere with a lively
discussion. And the realization that a camera is constantly filming you can cause awkwardness and
discomfort for both the teacher and the students.

4. Achieving perfect balance is most likely impossible.

As the Dutch researcher Annelis Ras notes, analyzing scientific papers on hybrid learning,
online students are still less involved in the process than those present in the classroom. Often, they
just watch the video broadcast without actively participating in the class. Existing research shows
that students in an online group feel disconnected from the teacher and fellow students in the face-
to-face group, as if they were excluded from the classroom.

It can also be difficult for an online student to signal a teacher if, for example, he wants to
answer a question. This is frustrating and negatively impacts engagement. And there remains a
problem that is relevant for any distance learning - online learning requires independence and self-
control, and these skills are not developed by all students.

In an ideal scenario, the hybrid classroom is equipped with high-resolution cameras and
high-quality microphones that transmit sound without echoes and delays, an interactive whiteboard,
a large screen that broadcasts video from remote students' webcams, and every student in the class
has a tablet. At the same time, the technical part of the process is supervised by a special employee,
and the teacher can fully concentrate on educational activities.
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The reality, as a rule, is far from this, if we are not talking about the most high-tech
educational institutions that have invested a lot of resources in special equipment for the "hybrid".
But this does not mean that it is impossible to conduct an effective hybrid lesson with limited
means.

The authors of the “Systematic Review of the Literature on Synchronous Hybrid Learning”
have made recommendations to help mitigate the negative effects listed above. English teacher and
expert in blended and hybrid learning Jo Szouk shared tips on how to improve the student
experience when the technical equipment of the classroom leaves much to be desired. They are the
following:

1. Prepare in advance and allow time for students to prepare.

You can reduce the number of technical problems if you test the equipment in advance -
whether the camera on the teacher's laptop works, whether there are any problems with sound, and
so on. It's also a good idea to let students connect before class so they too can test out how their
cameras and microphones work, how to send chat messages, and how to virtually raise their hand.
Detailed instructions - how to create an account on the platform with a broadcast, how to enter a
lesson, and so on - will also not be superfluous.

2. Get a student technical assistant.

To slightly reduce the organizational and technical burden, delegate some of the tasks. For
example, invite a student to take on the role of a chat facilitator to monitor and voice questions sent
by remote students. Also, one of the students can perform the function of technical support - the
guys from the online group will contact him if there are problems with the broadcast. According to
American researchers, this will allow students to have greater control over the educational
environment and will have a positive effect on engagement.

3. Clearly communicate the goals and objectives of the course to students.

Having a specific educational goal in front of you is important for all students. And students
who study online, all the more need to clearly understand why they connect to the video broadcast
every time. To keep this goal in mind, it's also a good idea to consider tasks for the remote team in
case the link goes down or other problems occur. And discuss in advance with students what they
can do in such a situation.

4. Make sure everyone can follow the lesson.

If possible, instead of a printed textbook, it is better to open an electronic version on a
computer and broadcast the image to all students. Those present - on the screen in the classroom,
and the remote group - using screen sharing. Recording during the lesson is best done on a virtual
whiteboard - there are many services that offer this feature and work right in the browser. This will
help all students to follow the progress of the lesson. In addition, the image from the online
whiteboard can be saved and sent to students.

5. Get students actively involved.

A variety of interactive methods will help here - polls, tests, quizzes, educational mini-
games. Group activities like brainstorming will also be helpful. Researchers recommend frequently
asking the audience questions and being attentive to the answers, encouraging participation in
discussions on the topic of the lesson. Chat communication should also be encouraged - the distance
between students from offline and online groups is not felt so much if students interact with each
other, share and comment on opinions, support each other.
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UDC 378
MOTIVATION OF MASTER STUDENTS OF ECONOMICS MAJORS WITH THE USE
OF DISTANCE EDUCATIONAL TECHNOLOGIES

M.I. Kakora, A.G. Efimenko, L.I. Panteleeva
Belarusian State University of Food and Chemical Technologies,
Mogilev, Republic of Belarus

In the context of society digitalization and the use of distance learning, the motivation of
master's students is an important factor in obtaining a quality education.

Motivation of educational and professional activity of master's students has a complex
structure, in which it is possible to distinguish between internal (orientation to the process, result)
and external (orientation to reward, avoidance of punishment) motivation. Intrinsic motivation is a
major component in distance learning and plays a more important role in student motivation than
extrinsic motivation.

Educational activity is polymotivated, includes dominant and secondary motives. The most
important characteristics of learning motivation include: stability, connection with the level of
intellectual development and the nature of learning activity [1].

Many students and undergraduates use a computer (laptop, phone, etc.) to communicate in
social networks, to watch movies, to play games, etc. These sites have a bright and attractive look,
different fonts and pictures. Unconsciously, the student expects that communication with the
teacher in a remote format will be the same. But distance learning often offers a master's student
different conditions. On the computer screen, they see texts, formulas, graphs, tables that need to be
read, assimilated, completed the proposed tasks independently and within the prescribed time.
Therefore, it often happens that the motivation for learning among master's students is reduced.
Insufficient involvement in the educational process, manifested in the endless independent
homework assignments by master students, leads to a loss of interest in the subject being studied.
There is also insufficient interactivity of the distance learning process, but at the same time,
prolonged reading of text from electronic media is harmful to human health. The paradox of
organizing distance learning lies in the contradiction between the desire to organize distance
learning without losing the interest of students and compliance with sanitary standards and
requirements for conducting classes.

Due to the fact that distance learning involves master students studying most of the material
on their own, both negative and positive aspects of motivation arise. The negative ones include:

- the need for master's students to motivate themselves and overcome psychological barriers
and obstacles without help and support from teachers;

- the emergence of difficulties in organizing effective intensive communication between
students and teachers (despite the presence of new technological tools on the educational portal and
the Internet).

Among the positives are:

- ability to freely plan study schedule and complete tasks when it is convenient for students;

- presence of more free time, subject to the rapid completion of tasks [2].

In a situation where master's students have to motivate themselves and continue their studies
online, there is an obvious need to determine what factors influence motivation in distance
education.

Teaching experience has shown that the following main factors influence the development
and transformation of motivation: the content of educational activities, forms of education and
teaching methods.

At the Department of Economics and Organization of Production, teachers in their practice
use different forms and methods of conducting distance learning sessions in order to develop the
motivation of master's students for learning (Table 1).
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Table 1 - Educational resources and forms of their presentation during distance
learning sessions for students of the master's program in economics

Resource Type of Presentation form Hyperlink to
resource (multimedia presentation, access the educational resource

video lecture, interactive

online test, model, etc.)
Lecture Informational | Lecture https://moodle.mgup.by/pluginfile.php/53808/mod _reso

urce/content/1/LECTURE%201.pdf

Presentation Informational | Multimedia presentation  |https://moodle.mgup.by/course/view.php?id=1027
Related videos | Informational | Video lecture https://www.youtube.com/watch?v=rBSCvPYGnTc

Test Controlling Interactive online test https://moodle.mgup.by/mod/quiz/view.php?id=17676

Practical Informational | Task text https://moodle.mgup.by/pluginfile.php/54252/mod_reso

classes urce/content/1/Practical%20lesson%201.pdf
Controlling Interactive online test https://moodle.mgup.by/mod/quiz/view.php?id=17676

Course project

Controlling,

Video conference

https://moodle.mgup.by/course/modedit.php?add=chat

information &type=&course=1348&section=0&return=0&sr=0
Online Informational, | ZOOM video chat https://moodle.mgup.by/course/modedit.php?add=chat
discussion controlling Video conference &type=&course=1348&section=0&return=0&sr=0
forum

Thus, the use of various forms and methods of distance learning in the educational process
makes it possible to increase interest in the subject among master's students; identify and develop
intrinsic motivation in a timely manner; to acquire the specific knowledge they need to apply in
practice; expand the types of joint work of teachers and students, providing the latter with a
communicative experience; increase feedback from the organization of distance learning activities.
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VIIK 378.177
HATIPABJIEHHS B3AUMO/IENCTBYS BY30B
W MTPOMBINLIEHHBIX MIPEAIPUATHI B SIIOXY «AHIYCTPUH 4.0»

0O.B. KapmanoBa
BopoHekckuii rocy1apCcTBEHHBIN YHUBEPCUTET NHKEHEPHBIX TEXHOJIOTHUH,
r. Boponex, Pocculickas @enepanus

B HacTosiliee BpeMsi M NPOMBIIUIEHHOCTb, M Hay4yHO-00pa3oBaTelbHbIE OpraHU3allU
BeTynmuin B 3py Munyctpun 4.0 — MpOMBIIUIEHHOW PEBOJIONMH, KOrjaa HU(POBBIE TEXHOIOTHU
MpeoOpa3oBaIu LEeNble OTPACIH MPOMBIIUIEHHOCTH, MIATPOPMBI COIMANBHBIX CETeH U BCIO HAILy
KU3Hb.

s yenentHoro ¢GyHKIMOHUPOBAHUS MpeAnpusaTHsaM B 3noxy Uuayctpun 4.0 Heobxoaumo
HE IIPOCTO CJIEIOBaTh TPAJAULMOHHBIM METOJAM IPOU3BOACTBA, HO U OCYLIECTBIATH CIEAYIOLIUE
MEPOIPUATHS: IPUBJIEKATh HOBBIE TAJAHThl U HapalBaTh HEOOXOIUMbIE HABBIKM U KOMIIETEHIIUU
JUIsL KOMIIAaHWM; CO31aBaTh COBMECTHBIC HMHHOBALIMOHHBIE NIPEANPUATHS, B TOM UHCIE C
YUpEXKJIEHUSIMHU BbICIIEro oOpa3oBaHus; dPPEKTUBHO BHEAPATh HOBBIE MOAXOAbl K MHHOBALUSIM U
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MHTETPUPOBATh HOBBIE TEXHOJOTMM B CYLIECTBYIOIIME paboune MpOoLecCchl; pa3padaThiBaTh
HNOJIXOASIME  BAPMAHTBI  UCIOJB30BAHUSA IUPPOBBIX MOJAENEH, a TakkKe MPUMEHATh
JOTIOJTHUTEbHBIE TEXHOJIIOTUH, KOTOpBIE Oy1yT O60siee (PMHAHCOBO NPUBJICKATEIBHBIMHU U JIP.

B ycnoBusx nudpoBoil 5JKOHOMHMKH JTOJDKHBI IIEPECTPanBaThCS U BY3bl. DTO M MEPEXO0] Ha
o0pa3zoBaTenbHbIC CTaH/1apThl (c y4eToM npo¢CTaHIapTOB; TIOBBIIIICHUE
IIPAaKTUKOPUEHTUPOBAHHOCTU 00pa30BaTeNbHBIX IPOrpaMM; BHEIPEHHE B 00pPa30BaTEIbHYIO
nporpaMMmy on-line KypcoB; BHEApPEHHE NEPCOHANBHBIX TPACKTOPH OOydYeHUs; MpPOBEICHHE
MEpPONPUATHHA Ul MHTETPallud B MEXAYHAPOIHBIH PEUTHHI By30B. B CBSI3M ¢ 3TUM B KOpHE
M3MEHWINCh TpeOoBaHusl paboTomareneld K BBINYCKHMKaM. Ha TepBblii IUlaH  BBIXOASAT
npogeccuoHalbHasi KOMIETEHTHOCTh U KOMMYHMKATHBHOCTb, MHULIMATMBHOCTb M HOBaTOPCTBO,
OpHEHTAIMsl Ha Pa3BUTHE M Kapbepy, YBEPEHHOE BIIAJICHWE KOMIBIOTEPHBIMH TEXHOJIOTHUSIMH U
3HAaHUSIMM MHOCTPAHHOTO SI3bIKa 110 IpoQeccuu, NOAr0TOBKA CIEeUaINCTOB MHHOBAIIMOHHOTO THUIIA
IUTSL KQXKJIOTO KU3HEHHOTO LUKJIA MPOAYKIIUH.

[TpoOnembl MOATOTOBKYM BBIITYCKHUKOB CBSI3aHBI C TEM, YTO HEJOCTATOYHO OFOJKETHBIX MECT
B BY3bl [0 MH)KEHEPHBIM CIIEIUAIBLHOCTSAM, MPOrpaMMbl OOyUEHHs OTIMYAIOTCS CTAaTUYHOCTHIO,
IIPAaKTUKA CTYAEHTOB 3auyacTyl0 HOCUT (DOpMalIbHBIM XapakTep, HEJOCTaTOYHas IpaKTUYecKas
MOJIrOTOBKA, HEIOCTATOYHO IPOM3BOACTBEHHOIO OIBITA Y IperoaaBareneld, OW3HeC HE TOTOB
B3aUMOJIeHCTBOBaTh ¢ By3aMu. CienoBaTenbHO, HEOOXOUM HOBBIH MEXaHU3M B3aUMOJICHCTBUS C
paboTomarensiMi, TO3BOJSIOMIMKA  CBOEBPEMEHHO  BBISBIATH HM3MEHEHUS B TEXHOJOTHH
IIPOM3BOJICTBA, TpeOoBaHUs paboTojarenel K mpodeccusM, HOBBIM TPYAOBBIM (YHKIHSM,
JOMOJTHUTEIbHBIE KOMIIETCHIIMA W B HTOre (OpPMUPOBATH KOHKPETHYIO 00pa30oBaTEIbHYIO
IporpaMMy C Y4YeTOM pbIHKAa TpyJa. OTO MOXET OBITh peaJin30BaHO, BO-IEPBBIX, Yepe3
UCTOJB30BAHNUE  HMHTEUIEKTYalbHOTO TOTEHIHANa — MPOBEACHUE MPOPOPHEHTAIIMOHHBIX
MEpONPUATHIA, MacTEeP-KJIACCOB, Uepe3 MPOU3BOJICTBEHHbIEC IPAKTUKHU, CO3JaHHEM 0a30BbIX Kadep,
[IEHTPOB KOMIIETEHIM; pearu3anieil COBMECTHBIX 00pa30BaTEIbHBIX NPOEKTOB — COBMECTHBIC
npoektsl B obOsactu /1O, neneBble mnporpaMMbl MarbucT€pCKOM IMOJITOTOBKH, COBMECTHBIE
CEeMUHApPbI U KOH(PEPEHIIHH.

CoTpynHuuecTBO By30B M paloTojaTeniell 3akirodaeTcss HE TOJbKO B TPYAOYCTPOMCTBE
BBIITYCKHUKOB, HO U B COBMECTHOM BEJICHUHU y4eOHOTO MpoIiecca, Kora npeanpusitie GopMupyer
3aKka3 Ha MOATOTOBKY KaJpoB, TEXHHYECKoe 3anaHue (Habop TpeOOBaHMI) K 3HAHUAM
(KOMIIETEHIIMSIM) BBITYCKHUKA W COIEPKaHUIO O00pa3oBaTEIbHBIX MNPOTPaMM, a YHHBEPCHTET
NPUBJICKAeT BEIYIIUX YYEHBIX W IPOU3BOJACTBEHHMKOB K ydyeOHOMY mporeccy. BaxHo
WCIIOJIBb30BaHUE HAyYHO-1a00paTopHOl 0a3bl MPEnnpuaTHid Uisi y4eOHOro mpoliecca, a TaKke
BHUMATEJIbHOE OTHOILIEHHE K OPraHW3allid U MPOBEACHUIO NMPOU3BOJCTBEHHBIX, MPEATUMIIOMHBIX
MPAKTHUK HA TPEATIPHITHUSX.

JUis  ToBBIIIEHHsT KauyecTBa OOpa3oBaHMs MPEANPHUIATHE U BY3 BEIyT COBMECTHYIO
OpPTaHU3aIMOHHYI0O W METOAWYECKylo pabory. By3 wu yHuBepcuTeT — 11B€ CTOPOHBI
obpa3oBaTenbHOro mporecca. I[ToatoMmy nMeHHOro ot 3(pQeKTUBHOCTH OOpaTHON CBSI3U MEXIY
HaMU 3aBUCUT HACKOJBKO KAayeCTBO MOJAIOTOBKM CHELMaUCTa OyJeT COOTBETCTBOBAThH 3alpocam
pBIHKA Tpy/a.

YK 65.011.66
JUCTAHIUOHHBIE OBPA3OBATEJIBHBIE TEXHOJIOTI'MA
N KOMIIBIOTEPHBIE MOJEJIX B JABOPATOPHOM ITPAKTUKYME
IO ABTOMATHU3AIIMU U MEXATPOHUKE

M.M. KoxeBuukoB, B.. Hukyaun, NU.J. LinommH
benopycckuii rocy1apCTBEHHBINA YHUBEPCUTET MUIIEBBIX U XUMUUECKUX TEXHOJIOTUH,

r. Morunes, Pecny6nuka bemapycs

[IpenyoxkeHa MeTOaWKAa JTUCTAHIIMOHHOTO TPOBEAEHUS J1aO0OpPaTOPHBIX 3aHITHH IO
JUCLUIIIIMHAM MOJYJIsI aBTOMATHU3allMd U MEXATPOHUKU C HUCIOJIb30BAHMEM CHUCTEM OpraHU3aIuu
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BUJICOKOH(PEPEHIIMIT U OPUTHHAIBHOTO TMPOTPAMMHOIO OOECTeUeHus: I MOJACITUPOBAHUS
aBTOMAaTUYECKUX M MEXAaTPOHHBIX YCTPOMCTB, pa3paboTaHHOro Ha Kadeape aBTOMaTU3aLUU
TEXHOJIOTUYECKHX TIPOIECCOB U TMPOM3BOACTB YUpeKIeHUs oOpasoBanus «bemopycckuii
roCyJapCTBEHHBIM YHHUBEPCUTET MUIIEBbIX U XUMUYECKUX TeXHOJOrui». [Ipennoxkennas metonuka
npeAnojaraeT AUCTAHIMOHHYIO BbIJa4y WHIUMBUIYAJIbHBIX 3aJaHUM CTYyJCHTaM Ha COCTaBIICHHE
MIPOrpaMM YIpaBIEHUS Pa3IMUHBIMU O0BEKTaMH aBTOMATU3ALUN U MEXaTPOHHBIMU YCTPOMCTBAMU.
Takue mporpamMmbl COCTaBISIIOTCS CTYICHTAMHU YIAJICHHO W OQOPMIISIOTCS B BHUIEC TEKCTOBOTO
¢daitma. Jlamee cCTyZeHT UMeeT BO3MOXXHOCTh OTIPaBUTh pa3pabOTaHHbIE MPOTPaMMBbI
npenoaasarento.  llpemogaBarens — 3arpykaer — mporpaMMbl B Cpely — MOJACIHUPOBAHUSA
ABTOMAaTUYECKUX M MEXATPOHHBIX YCTPOMCTB, U CTYAEGHT MOXKET HaOIoaaTh pe3ysbTaThl
MOJICTTUPOBaHUsl yIAJICHHO CPEJCTBAMU 3axBaTa dKpaHa B cpeie BuieokoHdepeHimu. Ha Bcex
JTanax BBINOJHEHHUS J1a0OpaTOPHOU PadOTHI CTYACHT MMEET BO3MOXKHOCTh KOHCYJIBTUPOBATHCA C
npernojaBaTesieM, KOTOPBI MPOBOIUT JAaHHOE 3aHSATHE B YIAICHHOM pexume. D(PPEeKTUBHOCTH
MPEAJIOKEHHOM METOAMKM IOATBEPXKAACTCS NPUMEPAMH INPUMEHEHUsS NpU IPOBEICHUU
nabOpaTOPHBIX 3aHATHA YAAJCHHO CO CTYACHTaMH 33a09HOH (OPMBI TOJTYYCHHS BBICIIETO
oOpazoBanus 1o crnenuaibHocTsIM 1-53 01 01 ABTOMaru3aius TEXHOJIOTHYECKHUX IPOIECCOB H
npou3BoJcTB (1o HamprieHusMm) u 1-40 05 01 MHpOpMaIMOHHBIE CHCTEMBI M TEXHOJIOTHU
(OHAMpaBIICHUSIM).

Hucuurninunel  Moayne «ABToMar3anus» U «MexarpoHuka» M0 CHEHUATbHOCTSIM
1-53 01 01 ABTroMaru3amusi TEXHOJOTHYECKUX IMPOIIECCOB U MPOU3BOACTB (110 HAMPABICHUIM) U
1-40 05 01 HudpopmaunOHHBIE CHUCTEMBI M TEXHOJOTHH (TI0 HANPABICHUSM) MPEANONAraroT
pa3BUTHME KOMIETEHUMH, CBS3aHHBIX C HABBIKAMM [POrPAaMMHUPOBAHUS  KOHTPOJUIEPOB,
YOPABJISAIOMUX PA3IMYHBIMH  TEXHOJOTMUYECKHUMH OOBEKTaMH, pOOOTaMU-MAaHUITYISTOPAMU U
pPa3IMYHBIMHM CpeACTBaAaMH MeXaHuzauuu Tpyda. CoBpeMeHHbIe JabopaTOpHbIE MPAKTUKYMBI IO
JAHHBIM JUCHHUIUIMHAM Oa3UpYIOTCS HA HCIOJIb30BAHUM TPOTPAMMHBIX CPEACTB TPEXMEPHOTO
MOJICTIMPOBAHUS W UMHUTAIMOHHBIX  MOJEISIX  OOBEKTOB, TMO3BOJSIOIIUX  MPOBOJIUTH
SKCIIEPUMEHTAIbHOE HCCIEAOBAHUE OCHOBHBIX TEXHOJOTMUYECKUX IapaMeTpoB, MOJICKAIINX
KOHTpOIIO W ymnpaBieHuto. [Iporpammuoe obecriedyeHre MO3BOJSAET O0CTaTOYHO 3(PGHEKTUBHO
MOJICJIUPOBATh  YIPABIISIIONIME KOHTPOJUIEPHI M MEXaTPOHHBIE CPEACTBA U MPOBOAMTH
nabopaTopHbIe 3aHATHS HA UMUTALMOHHBIX MOJIENSAX 0€3 MCIOIb30BAHMS CIOXKHOTO TEXHUYECKOTO
obecrieuenns. OIHAKO B OCHOBHOM TIOJIYYHJIa PACIpPOCTPAaHEHWE MPAKTHKA MPOBEICHUS TaKUX
nabopaToOpHBIX  3aHATHA OYHO B  KOMIIBIOTEPHOW  ayIWTOPUU  BBHJAY  CYIIECTBEHHBIX
BBIYMCIIUTENBHBIX PECYPCOB, HEOOXOAUMBIX ISl pa0OTHI AIMYJISATOPOB TEXHOJIOTHIECKUX OOBEKTOB.

B nmanHoii paboTe mpearaeTcsi METOAHMKA AMCTAHIIMOHHOTO MPOBEIEHUS JT1a00paTOPHBIX
3aHATUN TIO aBTOMATH3allMd W MEXaTPOHHMKE, KOTOpas OCHOBAaHA Ha aJalTallud HMEIOITUXCS
MPOrPaMMHBIX  CPEACTB MOJENUPOBaHUS C cHCTeMoil BuaeokoHpepenmuii. IlpoBenenue
Ja00paTOPHBIX MPAKTUKYMOB IO TMpeJlaraeMoi METOJIUKE IMO3BOJIET PEIIUTh BCe HEOOXOIUMbIE
3a/1a4v MPaKTUYECKOr0 OCBOEHUS Kypca B AUCTAaHIIMOHHOM PEXUME.

OO0miee ympaBjieHHE MPOTPAMMHBIM OOECIeYeHHEM B XOJ€ TMPOBEIAEHUs J1a0OPaTOPHBIX
3aHATUN  OCYHIECTBJISET MPENoJaBareib, MPOBOIAIIMN 3aHATHE. Takke MpenoaaBaTellb
OCYIIECTBJISIET  KOHCYJIBTHPOBAaHUE CTYACHTOB TI0 Mepe HEOOXOAMMOCTH B  pEXUME
BUJICOKOH(EPEHITUH.

[Tpu mpoBeneHUN 1aOOPaTOPHBIX 3aHATHI MOXKHO BBIIEIWUTH ABa dtana. [lepseiii: padota c
TpYNNoON CTYIACHTOB TOCPEACTBOM CHUCTeMbl BHUAcOKOH(pepeHIuHu. Bropoit: pabora co cpemoii
BUPTYQJIBHOTO MOJICTTUPOBAHMS aBTOMAaTHIECKUX M MEXAaTPOHHBIX YCTPOMCTB.

PaccmoTrpuMm sTambl Oonee moapoOHO. Ha mepBoM »Tame HCMONb3yeTcs 4aT CHCTEMBI
BHJICOKOH(DEPEHIIMM [IJIi PACCBUIKA CTYICHTAM, YYacCTBYIOIIUM B BHJIEOCEAHCE METOJIMYECKHUX
ykazanui. Hampumep, B nmabopatopHoil paboTe MO HMHUCIEIOBAHUIO POOOTOB-MAaHHUITYISTOPOB B
KaueCcTBEe WHIWBHUIYAIBHBIX 3aJJaHUM MPEJIIaraeTcs COCTaBUTh MPOTpaMMy YIPaBICHUS HEKOTOPOI
MaHUIMYJISIIUOHHON CUCTEMOM MO KOOpJIMHATaM M OPUEHTALMSIM TEXHOJOTHUYECKOr0 MHCTPYMEHTA

(pucyHok la).
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X +2696.694091 Y +1315.265590 Z +1300.654983
A -154.000000 B -76.000000 C -178.000000 K 8
X +2714.893322 Y +1324.141948 Z +871.518201
A -154.000000 B -59.000000 C -178.000000 K 8
X +2588.966122 'Y +1262.723148 Z +368.532651
A -154.000000 B -40.000000 C -170.000000 K 8
X +2557.751526 'Y +1247.498773 7 +368.394226
X +2522.536256 'Y +1230.323138 Z +368.51833
A -154.000000 B -36.000000 C -170.000000 K 8
X +2483.381155 Y +1211.225919 Z +368.827641
A -154.000000 B -34.000000 C -170.000000 K 8
X +2509.337795 'Y +1223.885818 Z +534.174300
A -154.000000 B -38.000000 C -170.000000 K 8

=

a 7]

Pl/lcyHOR 1- HpnMep HHAUBUAYAJIBHOT0 3a1aHUA HA COCTABJICHUE MPOrpaMMBbI YIIPpABJICHUSA
MaHHl’[yJ’IﬂHI/IOHHOﬁ cucTeMon

Bce Teoperndeckoe conpoBoKAE€HHE Ta00PATOPHOTO 3aHATHS COAEPKHUTCS B METOJMUECKUX
yKa3aHMsIX, JIOMOJIHUTEIBHO NpEenojaBaTesb SBISETCS YYaCTHUKOM BHUACOKOH(EPEHLUMH U JaeT
CTYJIEHTaM KOHCYJIbTAllUM B PEKUME «OHJIaiH». B pe3ynpTare BBINOJHEHUS WHIMBHIYAJIBHOTO
3aJJaHUs CTYAEHT (QOpMHUpYeT TEeKCTOBBIN (aiin, conepxamuil nporpammy YHpaBiIeHHUs [Uis
KOHTPOJIIEPA, YHPABIAIONIETO0 OOBEKTOM AaBTOMATH3alMU JHOO MEXaTPOHHBIM YCTPOHCTBOM.
BBuay oOTHOCUTENBHO HEOONBLIOrO pa3Mepa Takoro ¢ailia CTYAEHT JIETKO MepechlIaeT €ero
MPENoIaBaTeNl0  MOCPEACTBOM daTa BHJCOKOH(epeHImH [lpumep mnporpamMmsl yIpaBiIeHUS
KOHTPOJUIEPOM COCTABJICHHOM CTYJE€HTOM NPUBE/IEH Ha PUCYHKE 10.

Crnenyromass BaxHas 3ajada COCTOMT B TOM, 4YTO CTYIEHT BH3YyalbHO JOJDKEH
yJIOCTOBEPUTHCSI B TOM, IIPABUIIBLHO JIM OH HamKcajl MporpaMMmy YIpaBi€HUs, KOPPEKTHO JH Oyaer
(GyHKIMOHMPOBATH CHCTEMa aBTOMAaTHU3AIMH IO/ yIpaBlieHHEeM IporpaMMbl. Hanpumep, B ciyyae
WH/IMBUYAILHOTO 33JaHusl, IPUBEJCHHOTO HA PUCYHKE 1, poOOT-MaHHITYIATOP, PAOOTAIOMINI 11O
YIPABJICHUEM IPOTPAaMMBbI, HAIMCAHHOW CTYIEHTOM, HE JOJDKEH CTAaJIKUBATBCS C JJIEMEHTaMHU
OKpYKEHMsI TpU KOPPEKTHOH OTpaboTKe TpeOyeMOoro TEXHOJIOTMYECKOro pexuma. JTa 3ajada
pelieHa ¢ MOMOINBIO Cpelbl BHUPTYaJbHOTO MOJEIMPOBAHUS TEXHOJOTHYECKUX OOBEKTOB H
MEXaTPOHHBIX YCTPOMCTB, B KOTOPYIO 3arpyXaeTcsl MPUCIaHHbIN CTYAEHTOM (aiil ¢ MporpaMMon
YIPABIECHUS W CPEIACTB BHJE03aXBaTa DJKpPaHa, IPENOCTaBISIEMOrO CPEACTBAMU OpraHU3ALUU
BUJICOKOH(EpeHINH.

[IpenonaBatens 3arpykaeT NPUCIAHHBIA CTYIAEHTOM Gaill B cpeay MOJEIUPOBAHUS
(pUCYHOK 2), mpu 3TOM BBINOJHSETCS NpEIBapUTENbHAsl MPOBEPKa KOPPEKTHOCTU MPOTPamMMBbl,
COCTABJICHHOW CTYIEHTOM KaK CO CTOPOHBI IIPENOAaBaTellsd, TaK U BCTPOECHHBIMU IIPOTPaMMHBIMU
CpeAcTBaMU NPOBEPKU. B ciyuae ecinn oOHapy ) UBarOTCs OMIMOKHU, CTYAEHTY IIpeUIaracTcsi BHECTH
KOPPEKTHBBI B (haill mporpaMMsbl YIpaBieHHs!, U MpeJBapUTeNbHas MpoBepka nosropsercs. [Ipu
3TOM UMEETCs] BO3MOYKHOCTb KOHCYJIBTAIM C MTpernojaBaTesieM B peKuMe BUIACOKOH(DEPEHIIUH.
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Pucynok 2 — 3arpy3ka nporpaMMsl ynipaBjieHHsl B CpeAy BUPTYAJIbHOT0
MO/1eJTUPOBAHUS 00beKTOB AaBTOMATHU3AIIUM M MEXaTPOHHBIX YCTPOICTB

[Tocne KOpPpeKkTHON 3arpy3ku MporpamMmbl VYIPaBICHUS B Cpely BUPTYalbHOIO
MOJIETTUPOBaHUSl OOBEKTOB aBTOMATH3allMd M MEXaTPOHHBIX YCTPOHCTB U CTYIACHT MOXET
HAOMIOAAaTh  JUCTAHIIMOHHO  PE3YyJIbTaThl MOJEIMPOBAHUS  CHUCTEMBl  aBTOMATHU3alUU IO
MpeJICTaBIeHHON UM mporpamme. Hampumep, Ha pucyHke 3 mokazaH (parMeHT MOJAETUPOBAHUS
JBUKEHMSI poOOTa-MaHUITYJIATOPA 10/ YIPABJIEHWEM IOATOTOBIEHHOM CTYAEHTOM IporpaMmsbl. B
cllydae KOPPEKTHOM OTpaboOTKHM Hporpammsbl JabopaTopHasi paboTa CUUTAETCS BBIMOJIHEHHON
ycriemHO. Ecnm B XOZ€ MOJAETBHOTO OKCHEPUMEHTa HaOMI0JaeTcsi HEKOppeKTHas pabora
MPOrpaMMBbl, CTYACHTY MpejiaraeTcsi BHECTH KOPPEKTHUBBI B (paill mporpaMMmbl YIpaBiIeHUS H
IIPOBEpKA IyTEM UMUTAIIMOHHOTO MOJEIUPOBAHUSI IOBTOPSETCS.
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Pucynok 3 — MoaeaupoBaHus ABHKeHUs1 po00Ta MaHUIIYJIATOPA B cpeae
BHPTYAJbHOI0 MOJACJMPOBAHNS 00bEKTOB ABTOMATH3AMHU U MeXaTPOHHBIX YCTPOMCTB

Heo6xoauMo oTMeTHTh, 4TO MeToanYeckuil 3hdekT oT npeamaraeMoit pa3paboTKU COCTOUT
B TOM, YTO CTYJEHTBI MOTYT MPUOOPETaTh HEOOXOJUMBbIE HAaBBIKM PabOThI C KOHTPOJUIEPAMH CUCTEM
aBTOMATHU3allUM M MEXATPOHHBIX YCTPOMCTB JUCTAHLIMOHHO, a TAK)KE IOSBISAETCS BO3MOKHOCTh
paboThl Ka)/J0ro CTyAEHTa AWUCTAaHIIMOHHO MO WHAMBHAYaJbHOMY 33/JIaHMIO C Pa3HOOOPa3HBIMU
aBTOMATUYECKUMU U MEXATPOHHBIMU YCTPOUCTBAMH.
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VK 378.147.31
OIIbIT KA®EJPBI TOBAPOBEJAEHUA 1 OPI'TAHU3AIIUU TOPI'OBJIN
B PEAJIM3AIIAY BO3MOKHOCTEM COIIMAJIBHBIX CETEN
B OBPA30OBATEJIbBHOM INPOLHECCE

O.B. Kpykosuu, H.1O. A3apenok, A.IO. bosorbko
Bbenopycckuit rocy1apcTBEHHBI YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTHUH,
r. Morunes, Pecny6iuka bemapych

B coBpemenHoMm mHbOpManmoHHOM 00IIecTBE OOJbIIAs POJb MPUHAMICIKHUT COLUATHLHBIM
cersiM [1]. ComuanbHble CE€TU — HE TOJIBKO MHCTPYMEHT KOMMYHUKAIIMU MEXKAY MOJIb30BATEISIMU,
3TO CMOCO0 MPOJBUKEHHSI TOBApOB, padOT, yCIyr, MHHOBaUi, 3((HEeKTUBHOrO 0OMEHa 3HAHUM U
omnbiTa. B cynHocTH, conuanbHble CETH CO3/1at0T U MOIEPKUBAIOT COLMATBHBIN KauTal, KOTOPBIN
MPOSBIISIETCS B OTHOUICHHMSIX M WICHCTBE B COOOIIECTBE, a TakXe B BO3MOXKHBIX pecypcax,
MOJIYYEHHBIX B PE3YJIbTaTe TAKUX OTHOIICHUI.

B o0pazoBaTenbHOM mpollecCe YHUBEPCUTETa OCHOBHBIE IMPEUMYIIECTBA IPUMEHEHUs
COIIMAJIBHBIX CETEH 3aKIII0YAI0TCS B CieayromeM [2]:

— CO37laHHE€ KOMMYHUKATUBHOM Cpe/Ibl IIsl 00y4YaroIuXcsl TO3BOJSET COKOHOMUTH BpeMsl Ha
aJlanTaluIo yYaluxcsi K HOBOMY 00pa3oBaTeIbHOMY ITPOCTPAHCTBY;

— MHOTHE PEecypchl SIBISIOTCS O€CIJIaTHBIMH, TEM HE MeHee, O0JIaJaloT 3HAYUTEIIbHBIM
(YHKIIMOHAJIOM JUTS pealin3aiuy 00pa30BaTeIIbHBIX 33]1a4;

— (pyHKIMOHAN COLIMAJIBHBIX CEPBUCOB MO3BOJISIET HE TOJIBKO XPAaHWUTh, HO U CO3/1aBaTh, a
TaKkXe JCMUThCA MUGPOBBIM KOHTEHTOM.Takum 00pa3oM, oOydaromuecs y4acTBYIOT B TpOIEcce
CO3/1aHUs U 0OMEeHa 3HAHUSIMU;

— MYJIbTUMEIUNUHBIE BO3MOKHOCTH BUCO-, AYJUO0-, HHTEPAKTUBHBIX COIIMAIBHBIX CEPBUCOB
MO3BOJISIIOT 3HAUYUTEIBHO Pa3HOOOPA3UTh MPE/ICTABICHUE YUeOHOI0 MaTepuarna;

— oOpa3oBaTellbHAsE JIEATSIBHOCTh B  COIMMAIBHBIX CETAX TIO3BOJISICT  yYaIIUMCS
CaMOCTOSITENIFHO WJIM COBMECTHO CO3/aBaTh Y4eOHBII MaTepuajn, 4YTO, B CBOIO OYEpe[b,
CTUMYJIMPYET TI03HABATEIBHYIO JESATEILHOCTh, CIIOCOOCTBYET BOBJICUCHHIO OOYyYarOMMXCsS B
00pa30BaTeNbHBIH MPOLIECC, PA3BUBACT KPUTUUECKOE MBIIIJICHHE;

— TmojJep)KKa OOydeHHUsI B Cpefie COIMAJIbHBIX CEPBUCOB TMO3BOJISIET HE OTPAaHUUYMBATHCA
TOJILKO (DOPMANBHBIMU 3aHATUSAMU B ayJUTOPUHU, a PACIIUPHUTH 00pa30BaTENbHOE MPOCTPAHCTBO,
MPEAO0CTABIISAS IEIarOTUYECKYIO MOJICPKKY BO BHEAYUTOPHOE BpEMSI.

OJHUM M3 TJIaBHBIX MPEUMYIIECTB TPUMEHEHHUS COLMAIIBHBIX CETEH SBIAETCS BO3MOXKHOCTD
peanu3anyy HOBBIX MMEIArOri4ecKuX CTHIIEH U CTpaTerui.

Kadenpa toBapoBenenuss u opranuzanuu Ttoproiu (TOT) yupexnenuss oOpazoBaHus
«benopycckuii TocyIapCTBEHHBIM YHUBEPCUTET MHUIIEBBIX U XUMHUYECKUX TexHojorui» B 2011
roy OJHON M3 MEPBBIX CTPYKTYPHBIX MOJpAa3eieHU YUpeKIEeHUN O0Opa3oBaHMs pPecryOIHKu
benapycy Hauana Mcronb3oBaTh pecypchl colMalbHOM ceTu «BkoHTakTe» B 00pa3zoBaTebHOM
mpoiiecce.

Crpykrypa npodeccuonanbaoi ctpanuibl «Kabenpa TOT» chopmupoBanacek cieayronmm
obpa3zom:

— JIGHTa HOBOCTEH, BKIIIOYAIOIIAs PEe3ylbTaThl BaXXHBIX COOBITUH B 00pa30BaTEIbHOU
NeSTeNbHOCTH CTYIEHTOB KadeaAphl, 00BIBICHUN U T. 11.;

— 0ok O0OCyXJeHWH, BKIIOUAIOIMMA B Hacrosmee Bpemst 22 Tembl. Hawubonee
BOCTpeOOBaHHbIE M3 HHX: «CIOBO aOUTYpHEHTY», «AOUTYypHEHTY o Hacy, «PacmpeneneHue»,
«Metoandeckuil KOMIUIEKC», «KOHTakThD», «S peTpo: My3blKajdbHas CEpBUPOBKA HACTPOCHUS.
BriepBeie B 0yi0Ke 0OCYXICHUUHCIIONB30BAHBI AJIEMEHTHI 00Pa30BAaTENBLHOTO TOpTalla B YacTH
pa3MereHnsi yaeOHO-METOIUYECKONW JTOKYMEHTAllUM W TPEIOCTaBICHUS BO3MOXHOCTH OHJIAWH-
Oecenpl ¢ mpenojaBaTeneM. BrepBeie B Teme «S peTpo: My3bIKaibHas CEPBHPOBKAa HACTPOCHUSDY
HCIIOJTB30BaHbI DJIEMEHTHI He(POPMaTLHOTO OOIIEHHSI CO CTYASHTaMH, YTO B UTOTE MIPUBETIO K POCTY
qrclia TOJMUCYUKOB U akTUBHOCTH B rpynne «Kadenpa TOT» B conmanbHoii cetn «BKOHTaKTE;
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— (oToaIbOOMBI M BHJICOMATEPUAIIBI, OTPAXKAIOIIUE 3HAYMMbIE COOBITHS M HMHTEPECHI
Kadeappl, a Takke ydeOHYI0 W BHEYYEeOHYIO ACSATENhHOCTHh BbIMycKarommx kadeapord TOT
CTY/IGHYECKHX TPYII BCEX CIEUUAIBLHOCTEH U ()OPM MOITyUEHHs BBICIIErO 00Opa3oBaHMs B pa3HbIC
TOJIBL;

— TEKCTOBBIE (aiiyIbl ¢ MpoaruTalMOHHBIMU OyKIIeTaMu Kaeapsl.

Pe3ynbrathl paboThl FpyIIIbl XapaKTEPU3YIOT CIAEAYIOUINE CTATUCTUUECKHUE JaHHbIE:

— mepexojbl Ha crpanuiy coodOmectsa (3a 180 mueii 3a 2021 r.): 44,5% npsiMble CCBUIKH,
18,2% 13 coo01IeCTB U JIUYHBIX CTPAHULL COTPYIHUKOB, 13% 13 nentsl HOoBOCTEH, 7,19% cTpaHULIbI
BHEITHUX CO00IIECTB, 5,2% BHEIIHNE CalThI IPU YIIOMUHAHUU B MarepHaliax;

— OCHOBHBIC CEIMEHTHI MoJIb30oBaTeieii: . MoruneB — 85%, xenmunabsl — 75% 25-45 ner,
MYK4YMHBI — 25% 25-35 ner;

— CyIIECTBOBaHUE COOOIIECTBA B COlMaibHOM ceTu: 1154 yuactHuka, 22 obcyxnenus, 1920
dororpaduii, BumEO- 1 ayano-(hanos.

B nacrosmee Bpemst rpynna «Kadenpa TOT» B connanbHO# ceTH «BKOHTAKTE» BBITOIHSIET
Oonpiie MHPOPMALMOHHYIO (YHKIHIO, a OCHOBHOH NpPO(ECCHOHATBHBIN aKKayHT Kadeapsl
pasMecTuiics B colManbHOM cetn Instagram. DTo 00ycioBieHO HaWOOJBIIEH MOMYISIPHOCTHIO
Instagram B mupe, B Tom uucie B Pb, a Takxe pa3melnieHueM B 3TOM CETH camoil OOJBIIONW H
aKTUBHOM ayJAUTOPHUH, OCOOCHHO MOJIOJIBIX JHOICH.

Wntepdeiic npodeccnonansuoii crpanunsl kadenper TOT B Instagram mpencraBieH Ha
pucynke 1. ABatap cTpaHUIIbI — JOTOTHUII, OTpakaloluii Ha3BaHue U HazHaueHue kadenpsr TOT.
Nwms coobmiectBa — tovarovedenie bgut, cocrosiiee u3 KIIOYEBOro clioBa oucka B THTepHET-ceTH
«TOBapOBEJCHNE» U HA3BaHUS YHUBEPCHUTETA, CTPYKTYPHBIM MOAPA3JEICHUEM KOTOPOTO SBISETCS
kadenpa (BI'YT). B BeuHBIX HCTOpHAX, KOTOphIe CKOHCTpyHpoBaHbl ciioBoM TOT, pa3memena
nH(pOpMaLIKA O CIIEHUATBHOCTSX, IPEToaBaTeNAX, OyIHAX Kadeapbl, OT3bIBEI 00 00yUYEeHUU.

Instagram

KA®E/IPA

T@T
}

GGV

tovarovedenie_bqut  Peaamposars npoguns O
398 nybavkauwit 529 noanucunkos 615 NoanMcok

Tosaposeaenue 6IYT

[flepxum Hauano ¢ 98 rona @

Cneav 3a Xu3Hbto Nyuweii kageapsl 0

He nponyctu sax+oe 00

= OTmeuait Hac Ha poTo @tovarovedenie_bgut
= [obasb xawrer #totbgut

vk.com/bgut_tot

KABEAPA KAGEAPA
P @ T (0 O
/ 7

Kypce! 6ap... Or3bisel Scnepr TOT Creuvansh... Mpenoaasa... Haww Gyanm

Pucynoxk 1 — Unrepdeiic npodeccuonanbHoii crpanunsl kageapsl TOTB Instagram

Oynkuu, KoTopbie BeinonHsgeT kadenpa TOT B oOpazoBaTeaTsHOM MPOIECCE TTOCPEICTBOM
Instagram:

1. OOyuaromasi, KOTOpas peaju3yeTcss TyTeM pa3MelieHusT y4yeOHOM U HaydHO-
MO3HaBaTENbHOM MH(OpPMAIMM, HAIpUMep, METOJOB MPOBEIEHHUS M pe3yIbTaTOB 3KCIEPTHU3BI
MOMYJISIPHBIX TUINEBBIX MPOJYKTOB, HMHTEPAKTUBHBIX TECTOB, 3a/JaHUN, IOSCHEHUH K HUM.
Wudopmanus o pe3ynpTaTax »OSKCHOEPTH3bl TMHIIEBBIX MPOAYKTOB HMHTEPECHA HE TOJIBKO
oOyyarolmuMcsi MO0 CHEeNHaTbHOCTH, HO M MOANHCYMKAM, NpodecCHOHaTIbHas JeATeNbHOCTh
KOTOpBIX HE CBf3aHAa C TOBAPOBEJACHHEM M OKCIEPTU30M NHUILEBHIX MNpoAyKToB. IlomoOHbIE
MyOIMKAIUU XapaKTePU3yIOTCsS CaMO BHICOKOW aKTUBHOCTBIO M OOPAaTHOI CBSI3bIO.

2. PasBnekaTenbHas, KOTOpas peaqu3yercs NyTeM pasMelieHus ¢ororpaduii,
BHJICOPOJUKOB, TyOJIUKAIMI ¢ BBIE3THBIX Meponpusatuii (Hampumep, «Jlpanik-Festy, «["apbara ma-

130



CBasIKOYCKY»), KOTOPBIE HOCST HE TOJIBKO O0yYaIONINil 1 BOCIUTATENBHBIN, HO U pa3BlIeKaTeIbHBIX
Xapakrep.

3. BocniuratenpHasi, KOTopasi peaiu3yeTcsl IMyTeM pa3MelleHusl myOoInKauui ¢ moapoOHoi
uHpopmanueii 00 y4yaCTMM CTYACHTOB B  OJIarOTBOPUTENBHBIX aKLUMUAX M  IMPOEKTax,
YHUBEPCUTETCKUX, TOPOJICKHUX, PECITyOIMKAHCKUX U MEXITYHAPOIHBIX MEPOIPHUSTHUSIX, MMPOCKTAX,
KOHKypcax, ¢uemmobax u T. . (Hampumep, akuusa «Kopobouka xpabpoctu», «Enka xemaHuii»;
KOHKYpC «MacTtep menkoBoro mytu-2022, exeroaHbie KOHKYPChI PO eCCHOHATLHOTO MAaCTEPCTBA
no kommereHiusM «Jlyumuit mo npodeccun», «Odunnuant», «bapMeny»; exerogHble HaydHO-
TEXHUYECKHE KOH(PEPEHIIUU CTYACHTOB, MATUCTPAHTOB, ACIUPAHTOB U MOJIOJBIX YUCHBIX; (POPYMBI
«PazBuBas ropona. Tepputopus MI'UMO» u «Phygital universe 2022y, xyook Pb o kxuk6okcunry
«Jloy Kuky, mporpamma Yemmuonar Pb o Street Workout, posnrk 0 HeoOX0muMOoCTH BaKIIMHALIUN
OT BHUPYCHbIX HWH(EKUUN, HayYHO-MPAKTHUECKUI HKO-KBECT «YCTONYMBas TacTPOHOMHS U
PECAMKIIMHT: KOJIOTHS, COPTUPOBKA U TMEepepadoTKa OTXOJO0B», MPOEKT «JIeTHHII yHUBEPCUTET» U
ap.);

4. WudopmanuoHHas: pa3MelleHHe OOBSBIEHWH O KOHKypcaX, KOH(epeHIUsX,
CTaXKUPOBKaX, Kypcax, BbICTaBKaX, CPOKax M YCJIOBHSIX Habopa aOuTypueHTax, npoBeneHuu JlHewn
OTKPBITHIX JIBEpPEH U T.11.;

5. IlpodaruranonHas, KOTopasi peann3yercs:

— MyTeM pa3MEIICHUs] POJIUKOB M CIIAWIOB O CHEIUATBHOCTIX Kadeapbl, IKOHOMHUYECKOM
¢bakynsrere, BI'YT;

— MOKa30B UCTOPHUI C OTBETAMH CTYJIEHTOB U BBIITYCKHUKOB Ha CaMbl€ MOMYJISIPHBIE BOITPOCHI
aburypuentoB «Kak yunutbca?» «Kakue mpoxomst mpeamersi?y, «Jlerko moctynutb?», «MHOTO
MaTeMaTHKU U XUMUU?» U T.IL;

— HCIIONIb30BaHUSl XAIITATOB: #abutypuent2022, #kymanoctymnarb, #KydanmoWTHYYUTHCS,
#TOBapOBEAIKCHEPT U T.IL.;

— B3aUMHOM MOANUCKON U OTMETKOM B myOnukamnusax u ucropuii mkoin, CCY30B;

— pa3MereHueM HHPOPMAIIHH O TPOPECCUOHATBLHBIX JTOCTHKCHUSX BBITYCKHUKAX.

6. KommyHUKaTHBHas, KOTOpas peaqu3yeTcsl MyTeM B3aUMOJAEWUCTBUS C BBIMYCKHHUKAMU,
CTYyIEHTaMH, a0UTYPUEHTAMH, pAa0OTONATEISIMU, YUPEKICHUSIMU 00pa30BaHUs.

7. lpoasuxenue kadenpsl TOT B Instagram.

Pe3ynbratsl paboThI TPYIIBI XapaKTEPU3YIOT CIEIYIONINE CTATUCTHYECKUE TaHHBIC:

— OJTHA MYOJIMKAIIHS MOXKET BBITIONHATE Psil QYHKIUH;

— B uHcTarpam: 398 my6nuxanuii, 530 noagnucuyukos, 1 cTopus/neHs;

— craructuka (3a 90 mgueit 3a 2021 r.): oxBaueHHBIe akkayHThl 1865 (+46,7%, 387
MOAMUCYUKOB, 1478 HEMOAMUCYNKOB), OXBAaT KOHTEHTa — myOnukanuu 2179 yen, Bugeo — 934 yen,
uctopuu — 444 yven, BoBieueHHbIe akkayHTHI 343 (+91,6%), Bcero moanucuukos +3,4%;

— oxBar ayautopuu: r. Morunes 49,1%, r. Munck 19,7%, r. Butedck 2,3%, r. Opma 1,8%;
benapycs 82,4%, Poccust 8%, Ykpauna 2,1%, Kazaxcran 1,8%; Bo3pactHas kareropus — 18-24
45,7%, 25-34 29,6%, 35-44 14,2%, 45-54 4,3%; weunuunsl 75,8%, myxunnst 24,1%;

— CyIIEeCTBOBaHUE COOOIIECTBAa B COIMaNbHOUN ceTu: 345 myOnukanumii, 481 MOAMHCYMKOB,
560 moamMcox.

TakuM 00pa3oM, pecypchl colManbHbIX ceTei «BkoHTakTe» u Instagram cmocoOCTBYIOT
O0onee OBICTPOMY CO3/IaHMIO U IIMPOKOMY PACHpPOCTPAHEHUIO 3HAHWM HE TOJBKO 3a CUeT
MIPEOI0NCHHS reorpa@MuecKuX WM UHBIX TPAHMUII, UCTIOIH30BaHUS U(PPOBOTO MYIBTUMETUHHOTO
KOHTEHTA, HO M 3a CUET HOBBIX IMEJarOTHYECKUX CTPATEruil 00yueHUs B paMKax He(OpMaIbHOTO H
MH(POPMAIBHOTO O0yUYESHHS.

Criucok nureparypsl
1 3omoryxun, C. A. Ponp comumanpHBIX ceTeii B HWHpOpMATH3AIMKU 00pa3oBaHUsA /
C.A. 3onoryxuH // uckyccust. —2013. — Ne 5-6. — C 152-157.
2 AcuoBuy, H.I'. cnionp30Banue conuanbHbIX ceTell B 00pa3oBaTeabHOM Ipolecce. — Pexum
noctyna: https://docviewer.yandex.by/view/35587818. — Jlata noctymna: 14.09.2022.
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VK 378.146
NPUMEHEHME JIACTAHIIMOHHBIX TEXHOJIOT U
IIPU ITIPOBEJIEHUU JIABOPATOPHO-IIPAKTHYECKHWX 3AHATHUI
C UCITOJIB30OBAHUEM KOHCTPYKTOPA KYPCOB «ISPRING SUITE»

A.A. Kynpuen, H.A. IlaBaucrosa, T.JI. lllynsak
benopycckuit rocy1apcTBEHHBIA YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Pecnyb6nuka bemapych

[IpoBenenne n1a0OPAaTOPHBIX U MPAKTUYECKUX 3aHATUH B 00pa3oBaTeIbHOM Ipoliecce
BBICIINX y4eOHBIX 3aBEICHUI SBISETCS YCIOBHEM YCHEIIHOTO YCBOSHHS CTYJICHTAMHU M3y4aeMOTro
TEOPETUUYECKOr0 MaTepuana, a TakKe 3aKpEIUICHUs ero NPaKTHUYeCKUMU HaBbIKaMHU.

B ycnoBusiX KapaHTUHHBIX OIpaHMYEHUN, a TakKe IPU OTCYTCTBUM OCHALICHUS
1ab0pPaTOPHBIX ayAUTOPHI HEKOTOPHIMU BHJIaMU JOPOTOCTOSIIET0 000PYIOBAHUS U PEAKTHBOB, HE
IIPEJICTABIISIETCS. BO3MOKHBIM PEAIM30BBIBATh B «PEATbHOM» PEXKUME BCE YUEOHbIE IKCIIEPUMEHTHI.
B cBs3u ¢ 3TUM B TakuxX ciy4asx HaumOojee MOAXOASIIMMHU JJisi BU3yalM3allMM U MOJIyYeHUs
pe3yIbTAaTOB SBISIOTCS BUPTYAIbHbIE 1a00PaTOPHO-TIPAKTHYECKUE 3aHATHSI.

Ha xadeape TexHOIOTHH MOJIOKAa U MOJIOYHBIX MPOTYKTOB pa3pabOTaHbl U MPUMEHSIOTCS B
y4eOHOM TpoIIecce NUCTAHIIMOHHbIE (BUPTyallbHbIC) TA00paTOPHBIE 3aHATHS 110 PSIAY TPOPHIEHBIX
y4eOHBIX TUCIUILINH: «TE€XHOIOTHs MOJIOKAa U MOJIOUHBIX MPOAYKTOBY», «MHUKPOOHOIOTHS MOJIOKA
U MOJIOUYHBIX NPOAYKTOB» M APYTUX IS CTYJCHTOB ITHEBHOH W 3a04HOW (QopM 0OO0ydeHHUs
cnenuanuzanuu 1-49 01 02 02, a Takxe 1 cinymareneid MHCTUTYTa NOBBIICHUS KBaTU(GUKALUY U
NIEPETOArOTOBKH KaIpOB.

B kauectBe mporpamMmbl IS pa3pabOTKH AMCTAHIIMOHHBIX J1a0OPATOPHO-TNPAKTUYECKUX
3aHATHHA ObUIa BhIOpaHA CHCTEMa JUCTAHIIMOHHOTO OOYYCHHS M KOHCTPYKTOP KYpCOB ««iSpring
Suite» [1], paboratomumii B untepdeiice Microsoft PowerPoint, B coctaB KOTOpPOro BXOAUT Psf
MHCTPYMEHTOB, IO3BOJIAIOIIMX pa3pabaTbiBaTh HWHTEPAKTHUBHBIE KYpChl Pa3IU4YHON CTPYKTYpBHI,
BKJIIOYAIOIIME aHUMAIIHUIO, BUJICO- U ayTU0(aiisibl, TECTOBBIE 33JaHUS.

CucreMa NHUCTAaHIIMOHHOTO OOY4YEHHS M KOHCTPYKTOpP KypcoB «iSpring Suite» obmamaer
CJIe1YIOLIMMHU JOCTOUHCTBaMH [2]:

— IMPOCTOTA B UCMOJIb30BAHUU;

— coBMecTuMOCTh ¢ PowerPoint,

— 00JIBII0€ KOJIMYECTBO MHTEPAKTUBHOCTEN U 0OIIMpHAs OMOIMOTEKa KOHTEHTA;

— ACTETUYHBIN JU3aiiH 1Ma0JI0HOB;

— BO3MOXKHOCTH UCTIOJIb30BaHUS KypCOB Ha JFOOBIX MOOHMIIBHBIX YCTPOUCTBAX.

JlabopaTopHO-TIpaKTUYECKUE  3aHATUS MO MNPOPWIBHBIM  JUCHUIUIMHAM  Kadeapsl
MIpE/ICTaBJIECHbl B BUJIE€ UHTEPAKTUBHOTO Kypca, CO3JaHHOIO MPH MOMOIIM KOHCTPYKTOpa «iSpring
Suite», coxpaneHHoro B ¢opmare SCORM 1.2 u 3arpykeHHOro B CHUCTEMY JIUCTAaHLIMOHHOTO
oOyuenust Moodle.

MHTepakTHUBHBIN KypC BKIIIOYAET B ce0sl CelyroIue pa3/ienbl:

— 11eJIb paboTHI;

— TEOPETUYECKHI MaTepHall 0 TeMe 3aHATHUS;

— MpPaKTUYECKYI0 YacTh, KOTOpas IOCIEIOBATEIbHO JIEMOHCTPUPYET BCE ATalbl
MIPOBE/ICHUS 1ab0OPaTOPHOTO 3aHATHS, BKIIOYAET BCe HEOOXOAMMbIE MaTepUaibl 1 000pya0BaHHe, a
TakXe pe3yabTaThl IPOBEACHHS paOOTHI;

— BHJIeOMaTepHalibl BBINOJIHEHUsI J1a0opaTopHO paboThl B paMKax J1abOpaTOPHBIX
YCIIOBUH, a TaKke B paMKax MOJOKOIepepadaThIBAIONIETO IPEATPHUSITHS,

— HHTEpaKTUBHBIA TECT, BKIJIIOYAIOUIUI pa3HbIe TUIIBI BOINPOCOB, MO3BOJISIIOIIMM OIIEHUTH
YpOBEHb 3HAHUH, MOTYYEHHBIX OOYYAIOIIMMUCS IMOCIE YJAJIEHHOTO MPOXO0XKJIEHUs J1abopaTOpHO-
MPaKTUYECKOTO 3aHATHUS.

AHanu3 uTOroB palboThl Kadeapbl TEXHOJOTHH MOJIOKA M MOJIOYHBIX MPOJAYKTOB H
yCIIEBAEMOCTH  CTYICHTOB IIOKa3aj, uYTO MPUMEHEHHE [UCTAHIMOHHBIX (BUPTYaJIbHBIX)
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71a00paTOPHO-TIPAKTHUECKUX 3aHATUH B y4eOHOM TIpolecce MMEET psii  CYIIECTBEHHBIX
IIPEUMYILIECTB:

— TpoBeneHHe Ta00paTOPHO-MPAKTUUECKUX 3aHATHH TUCTAHIMOHHO B CIIydasx, KOrJa
o0y4eHHE CTYIEHTOB AayAUTOPHO HE IMpPEJCTABISAETCd BO3MOXHBIM (HalpuMmep, B CBS3U C
KapaHTHUHOM);

— U3y4eHHE CTYJCHTaMH TEXHOJOIMYECKOro oOOOpyJIOBaHUsA, a TaKKe IPOLECCOB
IIPOM3BO/ICTBA MOJIOYHOM MPOAYKLMH MPUOIMIKEHHO K IPOU3BOJICTBEHHBIM YCJIOBHUSM IIPU MOMOILHU
BU3yaJIN3allM1 HA MOHUTOPE KOMIIBIOTEPA;

— BO3MOXHOCTb NPOBEJCHUS 3aHATHH IIPU OTCYTCTBMM B HAJIM4UU JIabopaTtopuil kadenpsl
JOPOTOCTOSIIEr0 000PYAOBaHUS U PEAKTUBOB JIJIs IPOBEACHHUS 1a0OPATOPHOrO MIPAKTUKYMA;

— JIOCTYI K JIaDOpaTOPHO-IPAKTUYECKUM 3aHSATUSAM BO3MOXKEH B J1000€ BpeMs CO BCeX
MOOUJIBHBIX YCTPOMCTB IpU HANU4YKU ceTH Internet;

— BO3MOXHOCTb caMO0OOpa30BaHusl.

Takum  oOpa3oMm, TpUMEHEHUE  JUCTAHIMOHHBIX  (BUPTyaJbHBIX)  J1IaOOPaTOPHO-
MPAKTUYECKUX 3aHATUH 1O MPOPUIBHBIM JUCHUIUIMHAM Kadeapsl B yaeOHOM MpoIecce MO3BOIIET
CTY/IEHTaM YCIEIIHO OCBauBaTh BeChb HEOOXOJUMBII MaTepuan B pexkuMme online, BU3yalln3UpOBaTh
TEXHOJIOTUYECKHUE IPOLIECCHI, NMPOUCXOMAAIINE HA MOJIOKOIEpEepadaThIBAIOLIUX IMPEANPUATHSIX, a
TaK)K€ 3aKPEIUIATH I10JIy4CHHbIE 3HAHUS IPU IIOMOIIN BBIIIOJHEHHUS KOHTPOJIBHBIX 3aJaHUM.

Crucok nuTeparypsl
1 Hapexnas miargopma s oHiailH oOydenus [OnexktpoHHbiii  pecypc] // URL:
https://www.ispring.ru /(nata obpamenus 10.10.2022 r.).
2 TIporpamma st co3ganusi KypcoB iSpring Suite 9: 0030p BO3MOXHOCTEH [ DIEKTPOHHBIH
pecypc] // URL: https://levellab.ru/blog/ispring/ (nara o6pamenus 10.10.2022 r.).

YK 378.146
CO3JAHME 2JIEKTPOHHOI'O YYEBHO-METOAUYECKOI'O ITIOCOBUA
O OBOPYJIOBAHUIO MOJIOYHOM OTPACJIA

O.1. Kynuosa, T.U. HHlunrapesa, H.®. I'yma
benopycckuii rocy1apcTBEHHBI YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Pecny6nuka benapycs

B Hacrosiiee Bpemsi B yclIoBHSX HMH(OpPMAaTH3allUd COBPEMEHHOTO OOIIECTBa BO3PAcTaeT
HE0OXOIMMOCTh COBEPIICHCTBOBAHUS 00pa30BaHUsl IMyTeM BHEAPEHUs MHHOBAIMOHHBIX METOJIOB U
CpelncTB HMH(POPMAIMOHHBIX KOMIBIOTEPHBIX TeXHOJOTUH. Jlyis moBbImeHHs 3(PGEKTUBHOCTH
y4yeOHOro Tmpolecca HEeOoOXOAMMO OTOMpPaTh M HCIOJB30BaTh TaKWe TEXHOJIOTUU, (OPMBI U
Cp€acTBa, KOTOPBLIC MOTYT IIOBBICUTH KauCCTBO IIpoHecca 06yquI/1$[, pnu 3TOM BO3HHKACT
HEO0OXOIMMOCTh MOJIEPHU3UPOBATh YUEOHBIM MPOILIECC MyTEM OPraHH3aIllUi CAMOCTOATEIbHOM,
aBTOMaTI/I?;I/IpOBaHHOI\/JI TTOMCKOBOM ACATCIIBHOCTU CTYJCHTOB.

[Ipy TpOeKTUpPOBAaHMM WPEANPHUITHI MOJIOYHOM OTpaciu I1enecooOpa3Ho MPUMEHSThH
COBPEMEHHOE  TEXHOJIOTHYECKOE  OO0OpyAOBaHHE M  MakKCUMaJIbHOM  A(eKkTuBHOCTH
TEXHOJIOTHYECKOTO MPOIIeCcca, TOYHOTO U3MEPEHUSI 1 CBOEBPEMEHHOTO PEryJIMpPOBaHUs MApaMETPOB
TEXHOJIOTHYECKOTO TIPOIIecca, CHIDKEHMs 3aTpaT Ha MPOHW3BOJCTBO U TOJYUYCHHS MaKCHMAaTbHOU
npubbun. Ha ceromHAmIHUN NeHh NP BBHIMOTHEHUH NPAKTHUYECKUX 3aHSATUNA 1O TUCIUIUINHE
«TexHonmornueckmue M INIAHUPOBOYHBIC PCHICHUA B OTpACiin», a TAKXKE KYPCOBBIX IPOCKTOB I10
Moayo «TexXHOJIorus MoJOKa M MOJIOYHBIX NMPOAYKTOB» W BBINOJHEHUH JIUIJIOMHBIX IMPOEKTOB
CTYACHTBI CTaJIKUBAKOTCA C HCEIOCTATOUYHBIM KOJUYCCTBOM cnpaBOquﬁ I/IH(l)OpMaHI/H/I 110
TEXHOJIOTUYECKOMY OOOpPYIOBAaHUIO M TEXHOJIOTUYECKUM JMHHSIM. B pe3ynbraTe 4ero BO3HUKAIOT
TPYIHOCTH C MOAOOPOM HEOOXOAMMOTr0 OOOpPYAOBAHUS W BBHIOJTHEHHEM TpaduecKoil 4acTu, 4To
BIIUSIET HAa KAQUECTBO BBITIOJIHEHHUSI TPOEKTHBIX PadoT.
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Takum oOpa3oM, Ha Oa3e kadenpsl TexHONOrHs MOJOKA W MOJIOYHBIX HPOIYKTOBY»
ocyliecTBisieTcs: padoTa 1O CO3JaHUI0O M  COBEPIICHCTBOBAHUIO 3JEKTPOHHOTO  Yy4eOHO-
METOAMYECKOTO MOCOOMs, BKIIOYAIOLMIETO B ce0s CIPaBOYHBIM KaTaJor TEXHOJIOTMYECKOTO
000pyI0BaHUS MOJIOYHOM OTpACH, MPEIHAa3HAYCHHOTO JJIs CTYICHTOB crienuanm3anuu 1 — 49 01
02 02 TexHonmoruss MOJIOKA M MOJOYHBIX MPOAYKTOB MpPU H3YYEHUM JAUCLUILIMHBI
«TexHonorn4ecKkre U MIaHUPOBOYHBIE PEIICHUS B OTPACIIN», KOTOPBIH MOXKET HCIOIb30BaThCs MPU
BBITIOJIHEHUH KYPCOBBIX pabOT U MPOEKTOB, a TAK)KE AUIIJIOMHBIX TPOEKTOB.

ONEeKTpOHHOE  y4ueOHO-METOJIMYeckoe TMocoOue  MpeacTaBisieT Cco0od  codyeTaHue
ANEKTPOHHON 0a3bl TEMIUIETOB OOOpYyIOBaHUS, CO3/laHHON B mporpamme Microsoft Visio, u
AJIEKTPOHHOTO CIIPABOYHOr0 KaTajuora, pa3paboTaHHOIO C UCIIOJIb30BAHUEM KOHTEHTOB IPOIPaMMBI
Turbosite. Co3ganue >1eKTpOHHONW ©0a3bl TEMIUIETOB O0OPYAOBAaHHMS MOJOYHOM OTpaciu B
nporpamme Microsoft Visio sBisieTcss HamOoJsiee yIauyHbIM PEIICHHUEM, ITOCKOJIBKY JTaHHAs
nporpaMMa Cco3JlaHa Ha OCHOBE BEKTOPHOTO pEJaKTopa, IOJpa3yMEBAOIIEro HAaJOXKEHHUE
MPOCTEHIINX TreoMeTpuueckux (opM JApYyr Ha JApyra JIjs HauyepTaHus IENIOCTHOW KapTUHKHU. B
KayeTcBE NPOCTEHIIMX (GOPM MOKHO HCIHOJIB30BATh CIHEHUATBHO CO3JAHHBIE TEMILIETHI
00Opy/noBaHUsl, KOTOPBIE XPAHATHCS B YIOPSIOYEHHON OHOIMOTEKE (QUryp MPOrpaMMbl, YTO
CHIDKAeT BpeMsi, 3aTpayMBacMoe Ha MOUCK HEOOXOJMMOTo TEMIUIETa 0 MUHHUMYMa M TMOBBIIIAET
3¢ (heKTUBHOCTS pabOThl CTyAEHTAa. DJNEKTPOHHBIA KaTtajmor 00OpyAOBaHUS MOJOYHON OTpacCiH,
paspaboranubiii B nporpamme Turbosite, siBIsSieTCS TOCTaTOYHO MPOCTHIM B HCIIOJIB30BAaHUH U
MIPEIOCTABIIAET BOZMOKHOCT IPYNIIMPOBKUA 000PYIOBaHMS B BUJE KaTaJOr0OB, KOTOPbIE OCHAIICHBI
Pa3IMYHBIMH BHEOMATEpUATIAMH, WILTIOCTPALIMSIMUA, TEKCTOM, KPACOYHBIM O0(OPMIICHHUEM CTPAHHUII.

YueOHO-MeTOIMYECKas — pa3padoTka BKJIIOYAET IMEpedeHb O00OpYydOBaHHS  OOIIEro
HA3HAYEHUS, HCIIOJIb3YeMOr0 B MOJIOUYHOW TMPOMBIIUIEHHOCTH OT HA4ajJbHOW CTaJuU TPUEMKH
MOJIOKa U TePMOMEXaHHUeCKOi 00pabOTKU 0 MOJIYYeHHs] KOHEUYHOTO MPOoAyKTa. B snekTpoHHOM
y4eOHO-METOIMYECKOM IMOCOOMM TPEACTaBICHBI pa3MYHble EIUHHUIBI  TEXHOJOTHYECKOTO
00Opy/nOBaHUs, CTPYIIUPOBAHHBIE MO OTPACISIM MOJOYHOH MPOMBINIICHHOCTH: OXJIaJAUTENH,
pe3epByaphl AJIsi MPOMEXYTOYHOTO XPAHEHUS ChIPhs, 000pyIOBaHHME ISl TEIUIOBOW 00pabOTKU
MOJIOKAa W MOJIOYHBIX MpoaykToB, B ToM umcie I[I[IOY, TtpyOuarble u mMIacTUHYATHIE
MacTepU3aTopbl, 000PYAOBAHHE ISl MEXaHUYECKOW 00paOOTKH MOJIOKA M MOJIOYHBIX MPOJYKTOB, B
TOM uHcle O0akTohyru, cenaparopbl-CIMBKOOTACIUTENN, CEMapaToOPbl-CIUBKOOTACIUTENN C
HOPMAJTU3YIOIIUM Y3JIOM, TOMOTE€HH3aTOPHI, TAK)KE B KaTajore IMPEICTAaBICHBl JIMHUU (HacCOBKU
MOJIOYHBIX IPOJYKTOB, a TaKke OO0OpyJOBaHME JUIsI IPOU3BOACTBA TBOPOIa, ChIpa U
6apomeMOpaHHOe 00pabOTKH MOJIOKA U BTOPUYHBIX MOJIOYHBIX HPOAYKTOB.

[IpencraBiaeHHOe 3IEKTPOHHOE Y4E€OHO-METOAMYECKOE IOoco0Me 1o 000pYAOBaHUIO
MOJIOYHOW TIPOMBIIUIEHHOCTH MOXXET 3aHSTh JOCTOHHOE MECTO W AaKTHBHO IPHUMEHSTHCS B
00pa3oBaTEeILHOM IPOLIECCE CPEelM YUaIIMXCsl By3a, BHEIPEHHE KOTOPOIO IO3BOJUT CTYAEHTaM
u3ydaTh JACIUIUIMHY «TexHonormyeckne W IJIAHWPOBOYHBIC pEIICHWs B OTpacim» C
MCIOJIb30BAHUEM COBPEMEHHBIX MHHOBAIIMOHHBIX PECYpPCOB Ha BBICOKOM ypoBHe. /laHHas y4yeOHO-
MeTOoAMYeCKass pa3paboTKa SBISETCS IEPCIEKTUBHBIM HH(POPMAIMOHHBIM  KOMIBIOTEPHBIM
pecypcoM, MO3BOJISIONIMM B IOJIHOW Mepe OpraHM30BaTh JIOCTYIHOCTb y4€OHBIX MaTepHalloB, a
TaKXXe YBEIMYUTh MHTEHCHBHOCTHh Y4€OHOTO IMpoIecca U MHTEHCU(DUIIUPOBATH CaMOCTOSTEILHYIO
paboTy CTYZIEHTOB HE TOJBKO B IIpolecce NPOBEIEHHs AayAUTOPHBIX YUEOHBIX 3aHATUH W
CaMOCTOSITENTLHON Pa0OTHI, HO M TAKXKE B YCIIOBHAX TOJYYEHUS TUCTAHIIMOHHOTO 00pa3oBaHusl.

Cnucok mrepaTypbl
1 AkumoBa M.B., I'ybanoa O.M., Jleonosa T.}1O., TuroBa H.B. Cnenkypc «TexHonoruu
CO3JIaHMsI DJIEKTPOHHBIX YUeOHBIX MOCOOMI» KaK CPeICTBO OOy4YeHHs pa3padOTKE SJIEKTPOHHBIX
yueOHbIX u3nanuii / CoBpeMeHHbIe Mpo01eMbl Hayku U oOpazoBaHus. —2019. — Ne 4.
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YK 378.14+547.44
JUBEPCUPUKALUA HUDPPOBOTI'O PECYPCA
JIJI1 CAMOCTOSATEJBHOM PABOTHI 1 KOHTPOJISI 3SHAHUI
JANCHUIIVIMHBI «OPTAHUYECKASA XUMUS» C UHCITIOJIB30OBAHUEM CAO

M.A. Kymnep, T.C. CesmmBepcroBa, C.I'. MuxanéHok
benopycckuii rocy1apCcTBEHHBINA TEXHOJIOTMYECKUN YHUBEPCUTET,
r. Munck, Pecriybnuka benapyce

Jns peanuzanyy  TUCTAHIIMOHHBIX 0Opa3oBaTeNbHBIX TexHonoruid B BI'TY mpumensiercs
cucTteMa yrpaslieHHs oOydeHueM (cucrtema aucraHiuoHHoro ooyuenus, CIO) Ha ocHOBe BeO-
npuioxkenuss Moodle, B KOTOpO#l CTyI€HThl MOTYT MOJIy4yaTh JOCTYI K y4eOHBIM MarepualiaM U
oOpaTHyl0 CcBs3b C mnpenonaBarensimu. Ha kadenpe opranmueckordr xummm BI'TY Benmercs
IaHoMepHast paboTa 0 CO3JaHMI0 Y4eOHO-METOAMYECKON 0aszbl Kypca JUCIUIUIUHBI
«Opranuueckass XuUMHUS» JUIsl CTYJEHTOB XHUMHUYECKUX M HEXHMUYECKUX CIIELMAJIbHOCTEN C
UCIIOJIb30BAHUEM PECypCOB CHCTEMbI JTUCTAHIIMOHHOTO OOY4YeHMs YHHBEpCHUTETa B IIpoliecce
yae0HOI paboThl CO CTyaeHTaMH OYHOU (OopMbI 0OydeHHs. VCIoyib30BaHHE ATOW TEXHOJIOTHU
MOJKET OKa3aThCsl BECbMa IUIOJAOTBOPHBIM IMpPH IMOATOTOBKE CTYIACHTOB JIEKIIMOHHBIX MOTOKOB C
pasHbIMU 00BEMaMU Y4€OHBIX IMPOTPaMM Kak JUIS TEKYIIEro U UTOTOBOTO KOHTPOJIS 3HAHUH, TaK U
JUIS YIIPaBICHUS HHIWBUYaJIbHOM CAMOCTOSTEIILHON pabOTOM.

Jannas paGoTa MOCBSIIEHA CO3/IaHUI0 W MPOOHOMY BHEIPEHHUIO YHHBEPCAIBHOW 0a3bl
TECTOBBIX 3aJ]aHUM 10 TeMe «AJbJICTHABI U KETOHBI», €€ AuBepcrudUKAIIM IS UCTIOIB30BAHUS IIPU
00y4YeHHHU CTYICHTOB OUHOW (hOpMBI 00yUeHHS Pa3HBIX crenuanbHocTeid BI'TY.

Huxe npencrtaBieHbl pe3yiabTaThl MPUMEHEHHUS CO3JAHHOW HaMU YHUBEPCaJbHOU 0a3bl
TECTOBBIX 3aJlaHUil MO TeMe «ANBIETUAbl M KETOHBD» M A(P(EKTUBHOCTH €€ HCIIOIb30BAHMUS.
TpaauioHHo U3y4eHHEe UMEHHO ATOr0 pa3fesia Kypca OpraHUYecKOM XUMHH SBIISETCS CIIOXKHBIM,
BBI3BIBACT 3aTPYAHEHHUS y OOYYalOmUXCS B CBSI3U C BBICOKOH PEAKIHMOHHON CIOCOOHOCTHIO
COCIMHEHHUI JTaHHBIX KJIAcCOB, IIUPOKHUM CIIEKTPOM  BO3MOXHBIX mpeBpamieHuii. Tem Ooiee
IIOHMMaHUE OCOOEHHOCTEM CTPOEHUS M XMMHUYECKOTO IOBEACHMSI KapOOHUIIbHBIX COEIMHEHUMN
Ype3BbIYAHO BaXHO N1 (OPMHUPOBAHUS XUMHYECKOTO MBIIUICHUS OyaylIuX XHMHUKOB-
TEXHOJIOTOB M MHPOBO33PEHHUSI COBPEMEHHBIX CIEIHAJMCTOB, 3aHATBIX B CaMbIX aKTyaJbHBIX
cepax MNPOU3BOACTBEHHON JESITENbHOCTH IO TOJIYYEHHIO, MCIIOJIB30BaHUIO M IepepaboTke
MPUPOJIHBIX MAaTEPUAJTIOB KUBOTHOT'O U PACTUTENBHOTO MPOUCX 0K ICHUSI.

Ocoboe BHMMaHUWE HaMU ObUIO YAEJIEHO TIIATEIbHOMY (DOPMHUPOBAHMIO CKEJIETHOM
CTPYKTYphl co3AaBaeMoro Iu(poBOro pecypca 3adaHUl MO YKa3aHHOM TeMe, ONTUMHU3aLUU
kareropuit 3aganuii. CpopmupoBanHas 6a3a 3a1aHuil BKiIoyana 6onee 100 nHBapUaHTOB 3aJJaHUH,
noapazaeneHHbpix Ha 10 kareropwmii: «Peaknuu aabAOJBHON KOHACHCAITMN, «AnbaoJsibHAs
KoHAeHcanusd W peakuusa Kannunnapo», «Peakmus Kannunmapo», «KadecTBeHHblE peakuuu
QJIbJIETUJIOB U KETOHOBY», «OKHCIIEHHE-BOCCTAHOBJIIEHUE alIbJIETUJIOB U KETOHOB», «CpaBHEHHE
PEaKIIMOHHOM CHOCOOHOCTH B peakIUsaX C HYKICO(QWIbHBIMU peareHTamm», «PeakiuoHHas
CcrocoOHOCTBY», «CrocoObl MOMYUYEHUs», «Y CTAaHOBJIEHUE CTPOCHHSI HEM3BECTHOTO aJIbJIETHA WIIH
KeToHa», «Llernouku npespameHuiny.

Jns  WMHIUBUIyaIbHOW CaMOCTOSITENIBHOM pal0OThl  CTyJAEHTaM OBUIO  TPEAJIOKEHO
BOCIIOJIb30BaThCSl TPEHUPOBOYHBIMU IIONBITKAMH BBIIIOJIHEHHS TECTA B JUCTAHIIMOHHOM DPEXUME
JUIS TIOAATOTOBKHM K KOHTPOJBHOMY TECTUPOBAHMIO M CaMOaHaJM3a JOMYIIEHHBIX OMNOOK C LEIbI0
BBISIBJIEHMSI IIPOPEX B IOATOTOBKE M HMX CBOEBPEMEHHOW JIMKBUAALMU IEpPE]l KOHTPOJIbHBIM
TecTUpoBaHUEM. KOHTpOJBHBIM TECT BBINONHSIICA B MPOLECCe AYAUTOPHOIO MPAKTHYECKOIO
3aHsATUs yTeM Bxoja B cuctemy CJIO BI'TY yepe3 Be6-npunoxxenue Moodle (45 cTyneHTOB 1BYX
cnennanbHocTed BI'TY — «Oxpana okpyxarmieidl cpenpl W palrdoOHaIbHOE MCIOIb30BaHUE
IPUPOJHBIX pecypcoB» U « TeXHONOTHS AIEKTPOXUMUYECKUX ITPOU3BOICTB).
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Ha puc. 1 nokazana pe3yiabTaTUBHOCTh OTBETOB CTY/ICHTOB Ha 3aJjaHUsl TECTOB, Ha puUC. 2 —
JTUarpaMMa KOJMYeCcTBa CTYICHTOB, MOJYUHBIINUX YAOBJICTBOPUTEIbHBIC U HEYAOBJICTBOPUTEIHHBIE
oneHkd o 10-0anpHOI mIKaie.
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Pucynok 1 — Pe3yJIbTATUBHOCTh OTBETOB CTY/IEHTOB 110 KATErOPUSAM TecTa
«AJbAerubl U KeTOHbD VI cTYAeHTOB cnenuaabHocTeid OOCuPUIIP n TIXII npu
TeCTHPOBAaHUM ¢ ucnoab3oBannem CJ10

C€3YIbTaTUBHOCTH
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MpaduK KOAMYeCTBa CTyAeHTOB, MO/YUMBLLMX OLIOHKW B AManasoHax.
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PucyHnok 2 — /luarpaMMa OLIEHOK CTY/ICHTOB

Hwxe mpencraBneHbl CTaTHCTUYECKUE PE3YNbTAaThl KOHTPOJIBHOTO TECTHUPOBAHUS MO TEME
(Tabnuia). AHanMM3 CTATUCTUYECKUX XapPAKTEPUCTHUK TECTOBBIX 3aJaHUM ToOKas3biBaeT [1,2], uro
cam¥ 3a/IaHus, M0 BCeW BUAMMOCTH, COOTBETCTBYIOT YPOBHIO TEKYIEH MOJATOTOBKU CTYIEHTOB. B
gactHoCcTH, 13 100 3amannii uaaexc jgerkoctu 100% u 0% He ObUT TOCTUTHYT HU B OJTHOM 3aJIaHHH,
YTO MOXET OBITh CIIEJICTBUEM TOTO, UTO B TECTE OTCYTCTBOBAJIM 3a/laHUsl THIIA "BEpHO/HEBEpPHO'", a
BCE 3aJIaHUs TPEJACTABISUIM COOOW  BOIMPOCHI C MHOXECTBEHHBIM BBIOOpOM. Kpome ToTO B
COOTBETCTBUHM C TPeOOBAaHUSMHU IEIArOTMYECKON TEOPUM H3MEPEHHH  3a/laHus CcO 3HAuYeHUEM
CTaHJIAPTHOTO OTKJIOHeHHsI MeHee 30 % B TecTe OTCYTCTBYIOT, YTO yKa3bIBAaeT Ha JOCTATOYHYIO
G GepeHIUPYIONIYI0 CIOCOOHOCTh CO3/IaHHOW 0a3bl 3aJlaHUi U TEeCT B IEJIOM TIO3BOJISET
pa3NeNuTh CHIIBHBIX M CIa0bIX CTYACHTOB. Pe3ylbTaThl Takke IMOKa3aid, 9To 3(PQPEKTUBHBIN Bec
3aJlaHu¥ OKazajcs OJIM30K K Ha3HAYEHHOMY BECy, 4TO, TEM HE MEHEe, He HCKIII0UaeT BO3ZMOKHOCTH
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KOPPEKTHUPOBKM HA3HAYCHHBIX BECOB 3aJaHUIl TecTa MO YCMOTPEHHIO TMpEnoJaBaTeNield pa3HbIX
crenuagbHOCTel  oOywaromuxcsi. OTpunarenbHble 3HAUYCHHWs] HWHAEKca U Koddduimenrta
JUCKPUMMHALIMM 110 BOIIpocaM Karteropuu «llemouyku npeBpameHuin» MOryT CBUAETEIbCTBOBATH O
TOM, YTO CHJIBHBIC CTYJICHTBHI OTBETWJIA Ha BOMPOCHI XYK€, YeM cia0dble, KOTOPbIE 4YacTO Ha
CJIOKHBIC 3aJJaHMsI TAI0T OTBETHI HAYTA/I.

CraTHcTHYECKHE pe3yabTaTbl KOHTPOJbHOI'O TECTUPOBAHUSA 110 TEMe «AJbAeruabl H KETOHbD)

Ne
Ka- Cran- Hawme- Unpekc Idbex-
Wnnexc Oddek- TUBHOCTH
Te- JIapTHOE YeH- . JUCKpH-
Ha3BaHI/I€ KaTCFOpHH JICTKOC- - THUBHBIN ,Z[I/ICKpI/I-
ro- o OTKJIO- HBII o MHUHa-
BOIIPOCa ™, % o o Bec, % o MUHAIH,
pun Henue, % | Bec, % o, % o
BOII- °
poca
1 Kauectsennbie peaxium 66,30 | 3949 | 10,00 | 10,74 21,84 25,19
aAJIbACTUa0B U KETOHOB
2 Peatcin anbnionbRoR 76,30 37,85 10,00 11,30 30,80 38,71
KOHACHCAIIUU
3 | AVBAONbHAT KOHACHCAMA M | g4 33 46,95 10,00 9,85 2,93 3,66

peakuusa Kannunnapo

4 Peaxnus Kannunnapo 72,96 38,65 10,00 12,23 39,38 48,44
CpaBHeHUE peaKkIIMOHHOM
CHOCOOHOCTH B peaKuusx C

5 HYKICODIIbHIMI 66,67 41,29 10,00 11,42 24,87 30,48
peareHTaMu

6 PeakiinonHas cnocoOHOCTh 82,22 38,66 10,00 10,15 17,99 25,89

7 CriocoObI TOTydYeHHUS 53,33 38,86 10,00 10,62 21,91 24,53

YcTaHOBIICHHE CTPOCHUS

8 HEU3BECTHOTO albIeruaa 66,67 47,67 10,00 10,91 9,49 12,25
WU KeTOHA

9 Hemouku npeBpaieHui 70,00 39,02 10,00 -26,06 -30,73
OkuciieHue-

10 BOCCTaHOBIICHHUE 65,00 57,50 10,00 12,76 8,76 10,40

aJIbACTHI0B U KETOHOB

ITony4eHHBIN PE3yNbTaT CIYXKUT IIPEAMETOM JalbHEHIIErO aHaJIu3a U COBEPIICHCTBOBAHUS
3a/IaHNM TaHHOM KaTE€rOpUH TECTa.

Crnucok nurepaTypbl

1 Tonctobpo A.Il, Kopxux W.A. Bo3MOXHOCTM aHanu3a M TOBBILIEHUS KayecTBa
TECTOBBIX 3aJlaHUW TPU HCTOJIB30BAaHUU CETEBOM cucTeMbl yrpasieHusi ooyuenuem MOODLE. //
Bectauk Boponexckoro rocynapctBeHHoro yHuBepcutera. Cepusi: CHUCTEMHBIM aHaIU3 H
nHpopmanronusie TexHosnoruu. 2008. Ne 2. C. 100-106.

2 HectepoB C.A., Cmeranuna M.B. OreHka kadyecTBa TECTOBBIX 3aJaHUIl CpelcTBaMHU
cpenbl nuctannronnoro odoyuenuss MOODLE // Hayuno-texanueckue Begomoctu CITOITIY. No 5
(181) 2013. CI16: U3a-Bo IlonutexH. yH-Ta, 2013. C.87-92.
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VK 32.973
CPEJCTBA MATLAB JJISI AlIITPOKCUMALIMHA

JILA. Jlo0opeBa
benopycckuit rocy1apcTBEHHBI YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, r. Morunes, Peciyonnka benapychb

IIpy m1OArOoTOBKE CTYNEHTOB, MAaruCTPaHTOB M aCHUPAHTOB MOXHO HCIIOJIb30BaTh
pa3NUYHBIC CIEMUAIM3UPOBAHHBIE TAKeThl 00paboTku wuHpopMmauuu. OauH u3 Haumboiee
pacnpoctpaHeHHbIX maketoB MATLAB.

[Tpu 06paboTKe HIKCIEPUMEHTANBHBIX JaHHBIX B OOIIEHHKEHEPHBIX 3a/1a4aX 4YacTO CTaBUTCS
BOIIPOC aNIpPOKCUMAalWU IMOJYYEHHBbIX 3HaueHui. /[l pemeHuss Takux 3a7ad  LIHAPOKO
ucnonbizyercss naker MATLAB, xoTopblii MO3BOJSET HOJYYUTh ANNPOKCUMHUPYIOIIUN MOJIMHOM
HECKOJIbKUMH CIIOCO0aMHU.

Ecnu TpeOyercss TONBKO MOJMYYHUTh YpPaBHEHUE IOJIMHOMA M OICHUTH IMOTPEIIHOCTH, TO
MOXXHO HCIIONB30BaTh CTpykTypy Fitting. B rpaduueckom okHe pemakropa Property Editor
MATLAB anmpokcuMamusi CONpPOBOXKIAETCS HMOCTPOCHHEM Tpaduka OTHOCHUTENBHO 3aJaHHBIX
TOYEK, COOTBETCTBYIOIIMX UCXOJHBIM MJIH SKCIIEPUMEHTAIbHBIM IaHHBIM.

> X=[2;4,6,8,10,12,14]:
> ¥=[3.76,4.4,5.1,5.56,6,6.3,6.,7];
== ploc (X, ¥Y,'c');

Pucynok 1 — BBoa 3Havenuii X u Y ¥ BbI30B KOMaH/Ibl IOCTPOEHUs rpaduka

7 T T T
y =0.24"%|+ 3.5 )
o1 y=- 000967 +0.4°% +3 T
- —y=000048% —0.021" +0.45%% + e

= =3 de-005%y w0317 + -347 +h,
5 ¥ 4 |:||:|F+E’ |:||:| «ﬂi?ﬁﬁBT :l 1+ 15* - 347 B.4

s
L e
3 ' | ]
2 4 B =) 10
¥ min
— — xmax
O data 1 T T xmean
——— linear — — ¥ median
guadratic — —— ¥ std
——— cubic T -~ ymean
PucyHnok 2 — I'paduku, nocrpoeHHbIe 10 HCXOAHBIM JAaHHBIM U YPABHEHUSAM
perpeccun

B Tools rpaduyeckoro okHa MOXHO BbI3BaTh KoMaHay Basic Fitting, ¢ moMoIs0 KOTopoi
MOXXHO BBIOpaTh BHIBI aNIMpOKCUMAIMK (ypaBHEHHS pPETPeccHH): CIUIAHaMH, JSpMUTa |
noJuHOMamMu co creneHsMu. CreneHb | COOTBETCTBYET JIMHEHHON ammpokcuMmanuu, 2 —
KBaJpaTUIHOU, 3 — KyOmueckoil. CTerneHb anmpOKCHMHUPYIOMIETO IMOJIMHOMA OT'paHUYeHa JEeCATHIO
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7100 YMCIIOM, PaBHBIM KOJIMYECTBY MCXOIHBIX TOUYECK, YMEHbIIEHHOMY Ha eauHuny. IIpu BbiObope
Show equations B OKkHE C H300paKEHHEM aNMPOKCUMHPYIOUIEH KPHUBOW TMOSBUTCS ypaBHEHHE
perpeccuu ¢ pacCUuTaHHBIMU KO3 duipieHTamMu. Pe3ynpTaT npuMeHeHus oka3aH Ha pucyHkax 1-3.
B nepemennyro X 3amucaHbl aOCIUCCHI, a B NMEPEMEHHYI Y - OpIUHATHI MCXOJHBIX JIaHHBIX.
Komanmoii plot BbI3BaHO NOCTpPOCHHE TOYEYHOrO TpaduKa HCXOJHBIX JAHHBIX (MapKkepaMu
kpyxkamu). B okne Basic Fitting ramoukamu OoTMEYeHBI BHIbI MPUMEHSIEMOW aIPOKCUMAIINH:
linear (yinneitnas), quadratic (kBagpaTuuHas), cubic (KyOuueckas), IOIMHOMHAIbHAS 6-i CTEICHH.
Kak mokazano Ha mpuMepe, MOXHO BbIOpAaTh HECKOJIBKO BHJIOB YPAaBHEHUI pEerpeccuu U noaoopath
YIIOBJIETBOPSIOIIEE OXKHUIAHUSIM.

=0l =] residuals
T T T T T
Select data: Idnata 1 j 015 Lingar norm of residuals =837 002
CQuadratic: norm of residua 010928

[ Certer and =23k ¥ data w1 Cubic: nomm of residuals = BR0931 46
Pit it nos Gith degree: nomm of residu 38 = HBEH e

Chechk to displey fits on figure 0 - . 'I -

[ =pine interpois -0.05

I~ zhape-prazerdrg intsrpoizet 01

[+ inesr

[+ quackatic 0.15 ) )

7 cutic loix n

I 3 cegree poyreria Statistics for

I Sth clegree polynordisl

[+ &th cegras polynormial Check to plot statistics on figure:

™ 7th cegree palynomial | X |J v |J

™ 8ih cemres pornomial min 2|~ 376 [

I~ ik clegree polynorial tmax 14 ¥ 67

[~ 1ith degres polyrarris] mean g |V 5.403 |V

median i [V 546 |
[# Show ecistiors std 432 V| 1.054 |
Significart digts: |2 | range 12 294 |
[# Piot resilals

Pucynok 3 — Oxna Basic Fitting, Data Statistics u

B ot ~ o
Gl =l rpaduk norpenHocTeii
Sueapiol ~ I

Help | Cloge | a |

ITpu BBIOOpE ranmoukoif mapamerpa Plot residuals MoxHO OCTpOUTH rpaduk MorpemHocTeit
U BBIOpaTh ero Tum. PaccuntaHHas HOpMa XapakTepU3yeT CPETHEKBAJAPATHUECKYIO MOTPEIIHOCTb.
Kak BugHO 1o pHCyHKY 3 MeHbIIAs MOIPEIIHOCTh COOTBETCTBYET MOJMHOMHAIBHON
anmpOKCUMAITUH.

ITo komanne Data Statistics BbI3bIBaeTCs rpaduueckoe OKHO CTaTHCTUYECKOH 00paboTKu
naHHbIX. [Ipu OTMeTKe TanodykamMu HEOOXOJUMBIX BHJIOB OHM Ha Tpa@uK aBTOMATHYECKU
N00aBIAIOTCS B BHMJE BEpTHKalell M TOpU3OHTaJed (B NpuMepe Ha pUCYHKax 1-3 BbIOpaHBI
MUHHMAaJIbHBIE, CPETHIE, CPEANHHBIC U MAaKCUMAJIbHBIE 3HAaYCHUS Y U X).

Ecnu nonyueHHoe ypaBHEHHE perpeccuu HEOOXOIMMO ISl JaJbHEHIINX pacyeToB Ha Oase
MOJIyYeHHON 00pabOTKH JaHHBIX, TO KOAPGUIMEHTHI NPUAETCS BBOAUTH BpyuHyto. Ho nmeercs u
Jpyroi BapuaHT pelieHus ¢ nomouibio GyHkiuii polyfit u polyval.

polyfit(x,y,n) mo MeToay HauMEHBIINX KBAPATOB PacCUUTHIBAET KOAP(DUIIUEHTHI TOJTUHOMA
3aJJaHHOM MMOJIb30BaTEIeM CTENEHHU N IS allPOKCUMUpYoIel GyHKIUU y(X).

Komanpoit [p,S] = polyfit(x,y,n) ko3pPuirieHTs! noiMHomMa 3anuchbiBalOTCA B OJHOMEPHBIN
MacCHB p IO CTapUIMHCTBY cTeneHei. CTpykTypa S npu HEOOXOJUMOCTH MCIIONIB3YETCs COBMECTHO
¢ ¢pynkuueit polyval 11 O1leHKH TOTPELIHOCTH.
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[p,S] = polyfit(x,y,n,mu) JOMOJIHUTETHHO IPOBOJAUT IICHTPUPOBAHUE (HOPMHUPOBAHUE) U
MacmTabupoBaHKE MO aOCITUCCE X

Xnorm = (X - mul)/muZa
rje my; = mean(x), my; = std(x).

JlaHHbIE KOMaH/bl MOTYT HCIIOJIb30BAThCA HE TOJBKO Ul alllPOKCHUMALMU TAaOJIMYHO 3aJlaHHBIX
3HAYCHHM, HO U JUIsl ipeoOpa3oBanuid. [Ipumep pacuera kodPHUIMEHTOB p MOJIMHOMA 3-i CTENIEHH,
OIMCBIBAIOUIETO (DYHKIIHIO Sin(X) IPUBEACH HIKE:
>> x=(-3:0.2:3);y=sin(X);p=polyfit(x,y,3)
=-0.0953 0.0000 0.8651 -0.0000
>> f=polyval(p,x)

Oynaknus polyval(p,X) paccuuThiBaeT 3HaUYeHHUs GyHKIMH f 1O anmpoOKCHMHUPYIOMIEMY
MOJIMHOMY C KO3 (UIIMEHTaMH, HW3BICYCHHBIMU M3 MacCUBa P, [UIS KaXIOTO 3HAUCHUS W3
OJTHOMEpPHOr0 MaccuBa X. ['padmk HCXOOHBIX TOYEK U AaNMpPOKCUMHUPYIOLIEH KPUBOW MOXKHO
MOCTPOUTH KOMaH10H plot(x,y,'0",x,f).

Tak kak KO3(PUIMEHTHI MOJIMHOMA 3alMCHIBAIOTCS B MEPEMEHHYIO P, TO K HEH MOXKHO
oOparaThCs MPU HATUCAHUH TPOTPAMMBI TaTbHEHINX BBHIYUCICHHUA 1 00pabOTKH JTaHHBIX TaK JKe,
KaK K 3JIeMEHTaM MacCHBa.

K nocrouncTBam ncrnosb3oBanus nporpammioro naketa MATLAB npu pemenun 3agauu
anmpoKCUMAIUU MOYXXHO OTHECTH:

— yAoOCTBO, TPOCTOTY BH3YAIHM3allMM W MHHHMH3AIUIO 3aTPAYeHHOTO BPEMEHU Ha
00paboTKy JaHHBIX,

— BO3MOKHOCTb IPOCTEUIIIETO CTATUCTHYECKOTO aHAJIN3a PE3YJIbTATOB,

— npuodpeTeHre 0a30BbIX 3HAHUHN MO SA3BIKY IPOTPAMMUPOBAHUS.

CrnemxyeT OTMETHTb, YTO 33/1a4 ANMPOKCUMAIINH PEIIaeMbl U TIPH UCIIOJIH30BAaHUU ITAKETOB
MathCAD, Excel u mpyrux. OgHako 3TH HakeThl HE B MOJHOW Mepe MO3BOJIAIOT OCYILECTBIATh
HaIMCaHWe MPOTPaMM JUIS JaTbHEHIIEH 00pabOTKU M pElICHUS HHKECHEPHBIX OO0 HAYYHBIX 3a/1a4
Ha SI3pIKaX MPOrpaMMUPOBAHUSI BBICOKOTO ypoBHA. [Ipu ycTaHOBKE HEOOXOAMMOIO pPACHIUPEHUS
nakeT MATLAB mno3Bosisier oOMeHuBaThcs JanHbIMU ¢ Excel.

Crnucok nurepaTypbl
1 dpsxonos, B. II. MATLAB. ITonnsiii camoyuutens. — M.: JIMK Ilpecc, 2012. — 768 c.
2 Tapacuk, B.Il. MaTemaTnueckoe MOJEINPOBAHUE TEXHUUECKUX CUCTEM: YUEOHUK
nis By3oB / B.IL. Tapacuk. — 2-e u3n., ucnp. u gon. — Musnck: Hosoe 3nanue, 2017. — 591c.

YK 378.147
UCHOJb30BAHUE JEKTPOHHONH HH®OPMAIIMOHHO-OBPA3OBATEJBHOM
CPEBI IPU NU3YYEHUU I PAOUYECKUX JUCHUIIINH

E. A. HocoBa
Boponexckuii rocyaapcTBEHHBIN YHUBEPCUTET UHKEHEPHBIX TEXHOJIOTHIH,
r. Boponex, Poccuiickas ®enepanus

[{udpoBble TEXHOIOTHH MPOYHO BOILIU BO Bee chephl COBPEMEHHOM KU3HHU, B TOM YHCIIE U
B chepy obOpasoBanusa. Bce yupexaeHHs BBICHIEr0 OOpa30BaHMS HCIOJB3YIOT 3JIEKTPOHHBIE
nH(popMalMOHHO-00pa3oBaTeNnbHble MIaTGOpMbl B Y4eOHOM Tpolecce, TA€ pa3MelalTcs
Marepuaibl, IMO3BOJSIONIME JAUCTAHIIMOHHO TMOJy4YaTh HOBble 3HaHUsA. CoOCTaB M KadyecTBO
MIPEJICTaBJICHHOI0 MaTepuasa HaNpsMYIO BIMSET Ha KellaHue o0ydyarolerocsi mojay4yuTh 3HaHUS U
CTENEHb YCBOEHUs ATOro marepuana. 1 3aech pons npenonaBarens CI0KHO IEPEOLIEHUTh. 3ajada

140



IperoiaBaTesNsi He TOJBKO B TOM, YTOOBI BIOXKUTH 3HAHHUS O MPOQEcCuu, HO U HAYUYUTh YUUTHCH,
HAy4uTh J1OOBIBATh HOBbIE€ 3HAHUSA AJI TOrO, YTOOBI CTaTh KOHKYPEHTHOCHOCOOHBIM Ha pPBIHKE
TPYZAa; BIOKUTH MOHUMAHKE, YTO O0YYEHHE — 3TO HPOIECC JJIMHHOIO B JKU3Hb U 0€3 MOJTydYEeHHUs
HOBBIX 3HAHUI U YMEHHI He OyJeT pa3BUTHA B IpodeccnoHanbHoil chepe.

C pa3BuTHEM JIMCTAHLIMOHHBIX TEXHOJOTHH CTaj0 MpOIIe IOJydyaThb HOBbIE 3HaHUA. B
HACTOSIIEE BPeMsI MHOIO 00pa30BaTENIbHBIX MIATPOPM, IO3BOJISIOIIUX OCBOUTH HOBBIE MPOTPaMMBbl
HE BBIXOJS W3 JoMa, B TOM uucie B (opmare Bopkmon. Bopkmon (“workshop” ¢ anrm.
«Macrtepckas») — 93T0 (opmar o0yyaromero MepOnmpHsTHs, KOTOPOE MOMOraeT Y4YacTHHKam
MOJYYUTh 3HAHUS W Cpa3y MPUMEHUTh HMX Ha TMpaKTHUKE Ui (HOPMUPOBAHHS ONPEACICHHBIX
HaBbIKOB. [Ipu co3maHumM g1000r0 ANEKTPOHHOIO Kypca BaKHO MOMHUTH O MOTPEOUTENE 3TOro
Kypca — oOydvaromemcsi. CTpyKTypa MOCTPOEHHUSI Kypca JOJDKHA ObITh MpocTa K MOHUMAHUIO U
COOTBETCTBEHHO TIOUCKY HYXHOHM uHpopmamuu. Cam wmarepuan (JEKUUH, CEMHUHapBI,
nabopaTopHbIe U MpoYee) MOMUMO TOYHOTO U CUCTEMHOTO MOJXO0a K M3JI0KEHHIO, JOJDKEH UMETh
CTPYKTYpPY, KOTOpasi CTUMYJIHPYET 00yJaroIIerocs K MoIy4eHHI0 3HaHHA.

Muorue  oOpa3oBaTelbHBIC  YYPEKACHHSI  BBICIICH  IIKOJIBI AN DIIEKTPOHHOUN
nH(pOpMaMOHHO-00Pa30BaTEIBLHON CPe/Ibl HCTIOIB3YIOT CUCTEMY yIpaBieHUs o0ydyeHueM Moodle.
Cucrema Moodle nmeer rHOKyIO0 CTPYKTYpY K MOCTpOEHHIO MHTep(delica Kypca NUCIHUILIMHBI
HIMPOKUNA HAOOp 31MeMEHTOB oOyueHHs B Kypce. llpu mocTpoeHuMM KypcoB ansi rpaduuecKkux
IVCUUIUIMH CIIEIyeT yYUTHIBATh CIEUU(UKY 3TUX MPEAMETOB, TaK KaK B Pe3yiIbTaTe HU3YyUCHHS
OOy4aroluics TOJDKEH MPEICTaBUTh YEPTEXHU MO0 AIIEKTPOHHBIE MOJENHU JAeTajeil, cOOPOUHBIX
€IMHHULL, CXeM U T.I. s Toro, 4ToObl OOYUYaIOLIUICS CMOT BBIIOJHUTH MPOCTEHIINNA YEepPTEK OH
JOJKEH U3YYUTh MHOTO CTaH/IaPTOB €AMHON CUCTEMbI KOHCTpYKTOpcKoil nokymentauuu (ECKJ), a
3TO BeAET K OONBIIMM 3aTpaTaM BPEMEHH M 3HAYUT Kypc HAJ0 TOCTPOHUTH TaK 4YTOOBI OBLIO
HMHTEPECHO CJIEIUTh 3a HOBOW HH(OpMalMed M NpUMEHSTh ee Ha mNpakTuke. Henwp3s mpocto
«BBIBAIUTHY» HA 00YYAIOIIETOCS TOPY CKYYHOTO TEKCTa, MaTepuail Halo CHAOIUTh Ka4eCTBCHHBIMH
IpUMepPaMU-HILTIOCTPALIMSAMU, 3TO MOTYT OBITh M PUCYHKH, U (hoTorpaduu, U BUAECO.

PaccmoTtpum Ha npumepe muctmioinHbl «KoMIbloTepHas U MHXKEHepHasi rpaduka» Kak U
KaKHe MCTOIb3YIOTCS 3JIEMEHTHI IUCTAHIIMOHHOTO O0yUYeHUSI.

Wutepdeiic kypca B Hayane NPEACTABIICH JTUHEHHOW CTPYKTYpPOH, T/Ie OOydaronemycs
MpeyiaraeTcsi MHCTPYKIUS MO0 OCBOCHHUIO TEM JAUCHUIUIMHBI (IIOCIEA0BAaTEIbHOCTh U3YUEHUS Kypca,
rZIe pacIuCaHbl 10 JaraM CPOKM HW3YYEHHWH TeM, JaHbl TUNEPCCHUIKM Ha TPE3ECHTAWU W/WIN
BUJICOJIEKIINN), BBUIOKEHAa paboyas mporpaMma Kypca, METOAMYECKHE yKa3aHus K
camocTosITeNbHOM paboTe. A 3areM mnepexoguTr B Qopmar «CeTka», 3TOT (popmar MHO3BOJSET
BETBUTHh Kypc 0e3 yAJIMHHEHUs uHTepdeiica u o0yyaromuiicsi caMOCTOSTENFHO BBIOMPAET CBOIO
BETBb Kypca K HM3y4deHHI0. Hampumep, Ui BBIIIEyKa3aHHOW TUCHHIUIMHBI CIIEIAHO TOJBKO JIBE
BeTBU: «CTyneHTaMm JHEBHOW (opMbl oOydeHus» n «CTyaeHTaM 3a04yHOH (HOpMBI OOyuUEHHS»

(puc. 1).
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Aucyunnura eedemcs Ha kagedpe MIOXuHXIT S

W2l Bonpocel npenogaeatento
‘ i OcraBeTe CBOM OT3bIE O NPENOA3BaTENe

% ] AHKeTa BLIABNEHNA MHEeHWIA 0BYJaloWMXCA O KaUecTee NPenoaaBaeMoi ANCUUNANHLI

Yuebi ) a

B8 Pabouve nporpammel gucumnavHel v OM no HanpaBaeHKAM NOATOTOBKMU

B8 Metoanueckoe obecnieueryie No AUCUMNANHE

s, CoBepKIMEnsH:

Metoauueckue ykazanna ans CPO

CnucoK peKoMeHayeMoii anTepaTypbl

i Bonpocs! k 3aueTy ana HanpaeaeHui: 10.05.03 ... Sokymert Word 2007, 17.5K6aiir
na Hanpasnerud: 10.05.03, 15.03.04, 27.03.01, 27.03.02, 27.03.04
o Bonpocs! k 2aueTy AnA HanpaeeHni: 13.03.01 ... fokymenr Word 2
8na Hanpasnerud: 13.03.01, 15.05.01, 15.03.02, 15.03.03, 18.03.01, 18.03.02, 19.03.01, 19.03.02, 19.03.03, 19.03.04, 20.03.01
Mop. Y -]
CryaenTam 3a0uHoii ¢.0. - Mopaaok usyueHus Kypca
CryaeHTam AHeBHON §.0. - 1 cemecTp - MOpPARAOK USYUEHNA AUCUMNAYHBI
CryaeHTam AHeBHOM §.0. - 2 cemecTp - MopAAOK UYUEHNA AUCUMNAVHBI

Cryaentam AHesHOW GOpMbI 06yuenma ¥ ‘ CryAenTam 3204HOM GOPMbI 0Byyerns ¥

Pucynok 1 — UnTepdeiic kypca

B takom ¢opmare kaxgas BeTka opopmiieHa B BHUJE OTACIbHOW HMKOHKH, Ha)KuMas, Ha
KOTOPYIO Pa3BOPAYMBAETCS CIIUCOK C IEPEYHEM 3JIEMEHTOB M pecypcoB. Takum 0Opa3oM MOXKHO
pa3fAeauTh MOTOKH CTYJICHTOB JHEBHOIO M 3a0YHOI0 OOYYEHUs, Pa3Je/IUTh MOTOKU O0ydaroIuxcs
pasHBIX HAINpaBJICHUH IMOATOTOBKM M mpouee. HacTpoiiku 3Toro ¢opmara MO3BOJISIOT MEHSThH
oopMmieHHEe HKOHKH: €€ TIeOMEeTpUYecKyro (opMy, pa3Mepbl, O(OpMIIEHHE TPaHMIL, IBETOB,
pa3meriaTh HOHOBOE M300paKeHNUE.

[Tocne Toro, kak oOyuarouuiics BbIOpall OHY M3 MKOHOK OH IOIAJaeT Ha CTPaHMIly, IJe
HENOCPEACTBEHHO pa3MellleH MaTepua JUCIUIUINHEI (puc. 2).

CryaeHTam AHesHoM Gopmbl 0byuerna W

B 1 cemecmpe 2022-23 yue6H020 200a 3GHAMUA No QUCYUNIUHE NPOEOBAM:
T-221 - Hocosa E. A., Penun 1. H.

T-222 - Banabaroea M. KO, Hocosa E. A.

M-221 - Ezoposa I H, Hocosa E. A
T-223 - Ez0posa I: H, Hocosa £ A

M-222 - Ezoposa I H.
T-224 - Hocosa E. A.

M-223 - Ezoposa I H., Hocosa E. A.
T-225 - Ezoposa I H, Hocosa E. A.

3m-21 - Ez0posa I H, Hocosa I: H.
7-226 - Ezoposa I H, Hocosa £ A

T-227 - banabarosa M. 10,

i BugeonpeseHTaumm no TemMam AUCUMNAVHDI

Yeaxaemsre cmydenmei!

1 - Mpupennsiime, noxanyiicma, monexo OAHO gomo eauwezo uepmesxa, max 4mobel uepmex Goin euden emecme ¢

2. iime ceou gpaiiner: _2pynna_mewma,jpg (Hanp

ep: Cubopos_T-210_Conpaxerus,jpg)
3 - Paboma cuumaemca cdanHoil, ecru cmoum oyerka om 61% u esnue
3arpyzuTe AR NPOBEPKU BLINONHERHOE 2a4aHue 1 - Conpmxerua
PaBoTa EBINONHRETCA " OT pyKM', B COOTBETCTEMM € MpesenTaLuei NO1
=| 3arpysure Ana nposepky BinonHeHHoe 3aatie 85 - Buas!
Pa6oTa BEINOAHAETCA "OT Pyk¥", B COOTBETCTBMY C NpeseHTaLei NO 3.1

=l 3arpysute 417 nposepkw BwinoAHEHHO 33aHue 8B - Pazpesst

Pucynok 2 — MarepuaJ quCIUNJINHbI
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CrpaHunia HauyMHACTCA C aKTyaJbHOTO Ha TEKYIIMH CEeMeCTp pacHUCaHus TPYHN I10
npenofaBaTensaM. 3atem - pecypc «llamka», rae pasMeleHbl BHACONPE3CHTALMU IO TeMaMm
JMCLUUIUIMHBL. Bce mpe3eHTanuy aHuMHpPOBAHBI U MMEIOT O3BYYKYy. Tam ke (B NMpe3eHTalHsX)
BBUIOKEHBI 33/IaHUS K MpPaKTHYeCKHMM paboTaM [0 BapuaHTaM M MPUMEpP BBINOJIHEHUS.
BrimonHeHHyto paboTy CTyAeHThl IPUKPEIUISIOT B CIICUATBHBINA 3JIEMEHT Kypca M OTIPABISIOT Ha
MPOBEPKY IpenojaBaTento. Eciu mpernopaBarens BBISBISET CYIIECTBEHHBIE OIIMOKH, TO CTYIEHT
noJiydaeTr Jaub0 CKpUH padOThI C IOMETKAMHM, TJ€ OTMEUYCHBI OIMOKA M KaK WX UCHPABHUTh, THOO
BUJEO ¢ pa3dopoMm omMOOK M MYyTH UX yCTpaHeHus. (s KiIoueBbIX TeM Kypca pa3zpaboTaHbl
MUHHUTECTHI, TO3BOJISIOIIME OINPENEIUTh YPOBEHb OCBOEHHUS TeMbl. OHM pa3MelleHbl HIKe
AJIEMEHTOB 3arpy3ku 3afanuii. Kpome Toro, pa3zpaboTaHbl TeCThl, OXBATHIBAIOLIME TOJHBIN
NepevYeHb TeM Kypca, OHH UCIOJB3YIOTCS TSl aTTECTALUH 110 TUCIHUILIHHE.

Hcnonp30BaHue 3JEKTPOHHBIX KYpCOB AMCUMIUIMH IO3BOJISIET CAENaTh UYTEHUE JEKIUN
OoJiee MHIUBUAYAITbHBIMU, BEIb KK/ CTYIEHT, IPOCIYIIUBAs JICKIIUIO BCET/1a MOYKET BEPHYTHCS
K TOW YacTH MaTepuana, 4yTo He Obula MOHATAa Cpady M NpPU HEOOXOAUMOCTH OOCYAHUTH C
MPEeroIaBaTeNIeM UMEHHO ATY YacTh Ha ayJAMTOPHBIX 3aHATHUAX. DTO CYIIECTBEHHO BBHICBOOOXIAET
BpeMs 17151 pabOoThI HAJl CIIOKHBIMU TEMaMH Kypca.

[ToaroToBka HIIEKTPOHHBIX KypCOB TpeOyeT TIIATEIBHOCTH MOIXOJ0B K pa3paboTke H
HAMOJIHEHUIO, a Tak)Ke 3HAUYUTENbHBIX BpeMeHHBIX 3arpar. OJHAKO METOAMYECKH BEpHO
pa3paboTaHHBIE KYypChl TIOKa3bIBAIOT BBICOKHME pe3yJbTaThl OCBOCHHS HX cryaeHTamu. llo
mucuumuHe «KommploTepHass W HUHXKEHEpHas rpaduka» ypoBeHb (KauecTBO) BBIMOTHEHUS
YepTeXkKEH MO TemaM, M3y4aeMbIM C NPUMEHEHHUEM JIUCTAHLIMOHHBIX TEXHOJOTHH 3HAYUTEILHO
MPEB30IlIe] YPOBEHb YEPTEXKEH Mo TeMaM, H3y4aeMbIM TPaJUIMOHHO, TO €CTh C IMPUMEHEHHUEM
CTaTUYHBIX CJIAliJIOB U y4E€OHOMU JIUTEpaTypBhI.

[lepexons ¢ Kypca Ha Kypc, CTYIEHThl MPHUBBIKAIOT HCIOJIb30BaTh DIEMEHTHI
IMCTAaHIIMOHHOTO OOy4YeHHs B CaMOIIOJTOTOBKE, TaKUM OOpa3oM MOXXHO TOBOPUTh, YTO
UCIOJIb30BaHUE JUCTAaHIIMOHHOTO (opmaTa B Mpolecce oO0ydeHHe BeleT K CaMOAMCLHUIUIMHE U
pa3BUBACT HABBIK MPHOOPETEHNSI HOBBIX 3HAHH.

YK 37.018.432
JUCTAHIUOHHASA ®OPMA ITOJIYYEHUSA OBPA30BAHUSA
KAK THHOBAIIMOHHAS OBPA3OBATEJIBHASA MOJIEJIb

H.O. OHrapﬁaeBal, A.C. Bapamlconz, A.K. Ken6aepa'

! ASIMATHHCKHI TeXHOIOTHICCKHUIA YHUBEPCHUTET,

r. Anmatsl, PecniyOnnka Kazaxcran

*BeTopycCKHMii rOCyIapCTBEHHBIH YHHBEPCUTET ITHIIEBEIX  XUMIUECKHX TEXHOIOTHI»,
r. Morunes, Peciybnuka benapycs

B nmocnenHue roasl B cucTeMe OOpa30BaHUS AKTUBHO BHEIPSIIOTCS COBPEMEHHbBIE
TEXHUYECKHE CPEICTBA, YTO CYIIECTBEHHO MEHSET MOAXO0J K 00pa30BaTeIbHOMY IpOLECCY BO
MHOTHMX CTpaHax, B ToM uucie B PecnyOnuke bemapyce u B PecniyOnuke Y3oekucran. Illupoxoe
pacnpocTpaHEeHHE IMOJy4yaloT HOBble (OPMbI TOTy4YeHHs OOpa3oBaHUS, OJHUM U3 KOTOPBIX
ABNISICTCA JIMCTAaHLMOHHOE oO0y4deHue. brpicTpoe pa3BuTHE HWH(POPMALMOHHBIX TEXHOJIOTHH,
MOSIBJICHHE HOBBIX METOJ/IOB U METOJUK O0OyueHUsl, BO3pacTaolire TpeOoBaHuUs K Ka4eCTBY 3HAHUH,
CTaHJapTH3alMs IPOTPaMM BBICIIET0 00pa3oBaHMs TPEOYIOT MepecMOTpa CIOKHUBIIUXCS MOIX0/I0B
K cuctemMe O0Oy4eHHs, KOTOpble JOJDKHBI ~MaKCMMalbHO  HCIOJb30BaTh  JIOCTYITHBIE
TEJIEKOMMYHUKAIIMOHHBIE M UH()OPMAIIMOHHBIE TEXHOJIOTHH.

JucranunonHoe oOy4yeHHE B HAcTOsSIIEe BpeMsl paccMaTpUBAETCs KaK MHHOBALMOHHAS
¢dopma 0OydeHHUs, KOTOpas MO3BOJSET IOJIydyaTh 3HAHHUS Yepe3 MHTEPHET IOJ KOHTPOJIEM
npenojasatens. [J1aBHOE OTIMYME JUCTAHIIMOHHOTO OOYY€HHUS — 3TO BO3MOXHOCTBH IOTYYEHHUS
00pa3zoBaTeNbHBIX YCIYT 0€3 MocelleHus: yueOHoro 3aBeieHus. M3yuenue npeaMeToB U oOLieHne ¢
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MPEIoIaBaTeNIIMI  OCYILECTBIIIETCSI Yepe3 HMHTEpHET M OOMEH JJIEKTpOHHBIMH NHCbMaMu. B
OTJIMYHE OT 3a0YHOr0 OOYYEHHS, IUCTAHIIMOHHOE OO0ydeHHWe oO0ecreynBaeT MaKCHUMAJIbHYIO
MHTEPAKTUBHOCTH Ipoliecca 00pa3oBaHUsl U MPEAINOaraeT: HHTEPaAKTHBHOCTh MEXIY 00ydaeMbIM
U TpernojaBaTenieM; 00paTHYIO CBSI3b MeXAy 0OydaeMbIM M y4eOHBIM MaTepHalioM; BO3MOKHOCTb
rpynmnoBoro o0ydenusi. Hammume oOpaTHOH CBs3M JaeT BO3MOXKHOCTH 00ydaeMOMY NOJIy4aThb
nH(OPMALIMIO O MPABUIBHOCTU €r0 MPOJBMKEHHS B IpOLeCCe MOMYYSHHs] 3HAHWM, MPOBOIUTH
CaMOKOHTPOJIb U CAMOOLIEHKY ITpOIecca.

OCHOBHBIMU LEISIMH JIUCTAHIIMOHHOTO OOYUYEHHUs, €ro MpeHMYIIeCTBA M HEIOCTATKU
IIpe/ICTaBJIEHbl HA pUCYHKax 1 — 3.

] JOIIOTHHTEIBHOE OﬁpaBOBaHHe I10 HHTEpECaAM

—] npoq)e CCHOHA/IbHAA IMOATOTOBKA H IIEPEIIOATIOTOBKA KaApOB

—] I[MOATrOTOBKA K ITOCTYIUICHHIO B yT-IGGHbIe 3aBCACHHA

— IIOATOTOBKA IIO0 OTACIPHEIM yT-IGGHBIM ImpeaMeTaM K caa4de >K3aMEHOB

O0OVUEHHS

— ITOBBIIIICHHE KBafIH(l)HKaL[HH H CTaAKHPOBKA

6a30BBIii Kypc YueOHOI IporpaMMBbl IS TeX, KTO He HMeeT BO3MOKHOCTH
HOCeMIaTh OUHbIE yieOHbIE 3aHATHS

OCHOBHEIE 1TETTH JHCTAHIIHOHHOIO

— YLy OleHHOE H3YYICHHE TEM, Pa3c/IOB H3 H3YYACMbIX JHCIHILTHH

PI/IcyHOK 1 — OcHoOBHBIE IIeJIH AUCTAHIIMOHHOTO oﬁyqem/m

— BpeMS 1 MecTO 00ydeHHA 00y JaroIuiics BEIOHPAET caM

JIOCTYTI K y9eOHBIM MaTepHagaM ¢ IIOMOINBI0 HHTEPHET U3 TF000H TOUKH
CTpaHBI

— ydeba He MelnaeT padote

o0OyUIeHHs

— BO3MOXHOCTH H3MEHEHHSA CPOKOB OﬁyT-IeHHH

— CHIDKEHHE 3aTpar Ha Mpoe3] K MecTy 00y UeHHs H 0GpaTHo

HPGHM}THIE CTBa AHCTAHITHOHHOTO

—] IMIPOBCIOCHHE oﬁyqefmﬂ OOJIBIIOTO KOJIHMYECTBA YEIIOBEK

Pucynok 2 — IIpeumyiecTBa ITMCTAHIIMOHHOI0 00pa30BaHMs
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— PpPAIOM HET YEITOBEKA, I(OTOpBII:i MOT OBI SMOITHOHAIBHO OKpPaCHTh 3HaHHUA

— HeoOXOOUMOCTE B NEPCOHATEHOM KOMIIBIOTEPE H JOCTYIIE B HHTepHeT

— HpOﬁerMa YCTAHOBJ/ICHHA JIHYHOCTH I1O/Ib30BdTE/IA IIPH ITPOBEPEKE 3HAHHI

u A JHCTAHITHOHHOIO OGYIIGHH_H HeoOxXoauMa caMOOUCIUIUIHHA

-  BBICOKAas TPYyZ0EeMKOCTh pa3padoTKH KyPCOB JHCTAHIIHOHHOIO 00y UeHH

[HemocTaTKkH AHCTAHIHOHHOTO OﬁpaBOBﬂHI/IH

PI/IcyHOK 3- HemocTtaTky JUCTAHIIMOHHOTO 06p330BaHI/IH

[Tporiecc co3maHusl TUCTAHIIMOHHBIX YUEOHBIX KYPCOB JIOJDKEH HAYUHATHCS C MPOBEICHUS
aHanmM3a IieNieil O0yYeHHUs, UMCIOIIUXCS BO3MOXKHOCTEH, a Takke TpeOOBaHMU K TEXHOJIOTHSM
JTUCTAaHIIMOHHOTO 00y4eHus. HeoOX0quMo yuuThIBaTh, YTO OCHOBHBIE KOMITOHEHTHI JACSITEILHOCTH
MPEeIoIaBaTellsl — M3JIOKEHUE YUeOHOro MaTepralia u o0paTHasi CBsI3b, SBJISFOTCS aKTYaJIbHBIMU U B
JTUCTaHIIMOHHOM 00y4deHnr. OCHOBHAS MTPOOJIeMa 3aKITF0YACTCS B CO3/IaHUU TAKOTO METOIUIECCKOTO
MaTepHalia, KOTOpbIi Obl OCHOBBIBAJICS Ha MOATAITHOM M3yYCHUU WH(POPMAIIUU U TIOJTHOM KOHTPOJIC
3HAHWUN 00YYaOIIErocs..

s Toro 4ToOBl AMCTAHIMOHHBIN Kypc Obl1 Oosee 3¢ GdEeKTUBHBIM, OH JOJIKEH 00JaaaTh
XapaKTePUCTHKAMHU, MPEICTABICHHBIMU HA PUCYHKE 4.

ILTAHHPOBAaHHUE OJEATCIbHOCTH oﬁyqalomerocsl, IIOCTAHOBKA 3a4a4 U IIe/Iei
Oﬁyt{eHH_H, I[IPEOAOCTAaBICHHE BCEX HEOOXOIUMBIX yT-IeﬁHBIX MaT€pHaIOB

| |oGecnedenne onepaTHBHOMN H 3((eKTHBHON 00paTHOM CBA3H, KOTOpas I03BOJIIET
o0yJaronieMy csl MOTy9aTh HHPOPMAITHIO O MPAaBIIBHOCTH CBOETO IPOIBHAKECHHUS

— o0ecCIIeueHne oﬁpa’moﬁ CBA3H MCAHIY Oﬁyt{aIOHIHMCH H IIPEIIodaBaTcIEM

—| IMIOCTOAHHAA IIOOACPAKA MOTHBAITHH oﬁyt{alomero CcAa

y4eT 0COOEHHO CTel TeXHOIOTHIeCKO 6a3bl, Ha KOTOPOH IUTAHUPY eTCS
NpoBeJeHHE Kypca JUCTAHITHOHHOTO 00YYeHHs

OCHOBHEIE XapaKTepHCTHKH
JHCTaHITHOHHOI'O Kypca
|

Pucynok 4 — XapakTepucTHKH JMCTAHIMOHHOIO 00y4eHH

Bonburyto ponp B kadecTBe OOydeHHS M MOTHMBAIMM 00y4aeMOro MpU JUCTAaHLMOHHOM
O0y4eHHH WTpaeT KaJIpoBBI MOTEHIMal. Peanm3amms CUCTEMBI TUCTAHIIMOHHOTO OOpa30BaHUS
npeanosnaraer (popMHpPOBaHHE HOBOTO IEAarorMyeckoro cocraBa € IEpEelOBBIMH HaBBIKAMU MU
ymenusamu. O0s3aTeIbHBIMUA TPEOOBAHUSIMHU K KaJPOBOMY COCTaBY, KOTOPBI OTBEYAET 3a MPOIIECC
CO3JIaHMsI M PeAIM3aluU KypCOB TUCTAHLIIMOHHOTO O0Y4EHUs, SIBJSIOTCS: 3HAHUE MpeIMeTa; 3HaHUe
TEKCTOBBIX PENAKTOPOB; HABBIKK pabOTHl B HMHTEPHETE, YMEHHE pPadoTaTh C MpOrpaMMaMHd IO
00paboTke M300pakeHuil, TabNUI, PUCYHKOB; YMEHHE O(OpPMIIATH TEKCTOBbIE (ailibl B popmate
HTML; ymenue monb30BaThCs 3J€KTPOHHOU ITOYTOM.

Cnucok imrepaTypbl
1 Toacrobokos, O.H. CoBpeMeHHBIE METO/Abl MU TEXHOJIOTUU JAUCTAHLIIMOHHOTO OOYydeHUs.
Mounorpadpus — M.: Mup nayku, 2020. — T 529. — CereBoe wusnanue. Pexxum poctyma:
https://izdmn.com/PDF/37MNNPM20.pdf.

145



2 Ky3usxk, H. b. CoBpemennoe aucranunonnoe oOyuenue. IlpenmyiiecTBa u He1OCTaTKH /
H. b. Ky3nsk, E. 0. I'aren. — Tekct : HenocpenctBeHHsiid / Momomoi yuenbiid. — 2017. — Ne 11
(145). — C. 466-469.

3 CricoeBa, M. E. MeToiuka AUCTaHITMOHHOTO 00y4YeHus : yueb. mocobdue s By30B / M. E.
Baitnnopd-CeicoeBa, T. C. I'psznoBa, B. A. [llutosa ; mox o6u1. pea. M. E. Baitnnopd-CricoeBoii.
— M. : U3patensctBo FOpaiit, 2018.

YK 378.147
TEHAEHIUU PAZSBUTUSA IABOPATOPHOI'O IPAKTUKYMA 11O ®U3UKE

A.C. Ckanuos, B.A. IOpeBu4
benopycckuii rocyapcTBeHHBIH YHHBEPCUTET MHUIIEBBIX U XUMUYECKUX TEXHOJIOTHH,
r. Morunes, Peciyonuka benapycs

N3yuenne 11000 U3 €CTECTBEHHOHAYYHBIX TUCHUIUIMH HEBO3MOXKHO 0€3 MCIIOJIb30BaHUS
COBpEMEHHBIX  00pa3oBaTeNbHBIX  TeXHOJOTWHA.  OCHOBHBIE  TIPUEMBl  HCIOIb30BAHUS
MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMH HIMPOKO NPUMEHSIOTCS B paMKax y4eOHBIX
IIpOrpaMM B Ipoliecce MpenoiaBanus GU3MKU B YHUBEPCUTETE. DTU IIPUEMBI COJIEPKAT HE TOJIbKO
JEMOHCTPAIIMOHHYIO COCTABIIAIONIYI0, TAlOIIYI0 CTYACHTaM pACIIMPEHHBIC MPEICTABICHUS O
BO3MOXXHOCTSIX ~ MCIIOJIb30BaHHUS ~ COBPEMEHHBIX  OOpa30BaTeNbHBIX  TEXHOJIOTUH, HO U
COCTABIISIIONIYIO, KOTOpAasi MO3BOJISIET MPHOOPECTH OIBIT MPOBEACHUS MCCIENOBATEIbCKUX PadoT,
HaBBIKK paboTHI ¢ MpubOpaMu 1 00OpyIOBaHUEM, a TAKXKE 3HAHHS 00 00pabOTKe U MPEACTaBICHUU
pe3yJIbTaTOB U3MEPEHUN.

BaxkHoii cOocTaBHOI M HEOTHEMIIEMOW YacThbIO MO3HAHHS MPHUPOABI U HU3YUYCHHS 3aKOHOB
(bu3nKK ABISETCS OpraHU3alMs U MPOBEICHHE B paMKax (U3NYECKOTO MPAKTUKYyMa JIaOOPaTOPHBIX
pabor. dusnka M ApPyrue €CTeCTBEHHBIE HAYKH HE MOTYT HU3Yy4aTbCsi TOJBKO TEOPETHYECKH,
MOCKOJIBKY HYXJTAIOTCSI B OKCIEPUMEHTAIBHOM TOATBEP)KICHHH 3aKOHOB, (DAKTOB, SBICHHU.
DKCIIEpUMEHT TIO3BOJISIET CTYJAEHTaM YOEAUTbCS B CHPaBEIMBOCTU JEHCTBYIOIIMX 3aKOHOB, a
TaKXXe MOJTBEPIUTH WIH OTIPOBEPTHYTH BBIIBUHYTHIC HAYYHBIE THITOTE3bI U TPEATIOIOKEHHS.

B nabGopatopHoM mnpakTukyme 10 (U3MKE paclpoCTpaHEHHE IMOJyYyWId TpU BHIA
(U3NIECKOTO SKCIIEPUMEHTA: pPeaibHBbIA SKCIIEPHUMEHT, BBITIOIHIEMbIH Ha JJAOOPaTOPHOM CTEHJIE
WA YCTaHOBKE C BO3MOKHOCTBIO KOMIIBIOTEPHON 00pabOTKH JAaHHBIX, BUPTYaIbHbIH SKCIIEPUMEHT
Y KOMITBIOTEPHBIN dKCTIEPUMEHT. J[J1st mociieiHero XapakTepHa CUMYISIINS (PU3HUECKUX MPOIECCOB
U SBIEHUM M HCIONb30BaHME MOJENEH peaJbHbIX OOBEKTOB, SIBIEHMH U mpoueccos. [Ipu
KOMIIBIOTEPHON CHMYJISILIMUM B OMNpPEJENICHHONH CTENeHM pa3MbIBaeTCs €aMO MOHATHE TEepMHMHA
«OKCIIEpUMEHT». BMmecTe ¢ TeMm, MpUMEHEHHE ATOTO BUAA JKCIIEPUMEHTa B IPOIECCEe M3YUYCHUs
3aKOHOB (DM3UKHU BIIOJIHE ONPABIAHO M0 HECKOJIBKUM MpPUYMHAM. BO-IIepBbIX, TEXHUYECKU CIIOKHO
BOCCO37aTh MHOTHE OKCIEPUMEHTAJIbHBIE YCTAHOBKH, WCIOJB30BAHHBIE B KJIACCHYECKHUX
(dbyHIaMeHTaIbHBIX JKCIEpUMeHTax (Hampumep, ombiTax JlebeneBa, ®panka u ['epua, lltepHa u
I'epnaxa, Pesepdopma, Méccbayspa u ap.). Bo-BTOpHIX, KOMIIBIOTEpHAsl CUMYJALMS JacT
BO3MOYKHOCTh ~MOJENUPOBaTh (U3UYECKHE SBJICHUS H NPOLECChl, MNPOTEKaHHWE KOTOPBIX
NPUHIUIHATIBPHO HEBO3MOXKHO B  JTAOOPAaTOPHBIX  YCIOBHAX, W OOECHEYUTh HATJISIHYIO
BU3YaJIM3allMI0 Ha JKpaHe MOHUTOpa. KOMIBIOTEpHBIE TEXHOJOTHM IMO3BOJSIOT HAOIIOJATh
TOHKOCTH W JIETAJTN3AIMI0 MPOIECCOB, MPOTEKAIINX B Pa3IMYHBIX BPEMEHHBIX WIIH Pa3MEPHBIX
Macmtabax, (GOpPMHPYIOT TPEACTaBIEHHE O MeEXaHU3ME U CYIIHOCTH paccMaTpHUBAEMBIX
(bu3NYeCKUX SIBICHUH.

PeanbHblif SKCIIEPUMEHT NPOBOJUTCA C HCIOJIb30BAHWEM NPUOOPOB, MHCTPYMEHTOB U
0o0OpyIOBaHUS, a KOMITBIOTEp SBISIETCS JIMIIb OJHUM M3  COCTaBHBIX  DJIEMEHTOB
HKCHEPUMEHTAIbHON yCTaHOBKU. Hapsiay co cTanMoHapHBIMH JIaOOpPaTOPHBIMH CTEHIAMU U
YCTaHOBKaMH, TPAJUIIMOHHO TPUMEHSIEMBIMH B (H3MUECKOM NPAKTUKYME, B HACTOSIIEEC BpeMs
MOSIBUJIACh BO3MOKHOCTH TOBBICUTH 3((EKTUBHOCTh SKCIIEPUMEHTa, HCIOJIB3Ysl COBPEMEHHbBIE
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MOOUIIBHBIC YCTPOWCTBA W TPHUOOPHI, C TOMOIIBIO KOTOPBIX MPOBOASATCS m3MepeHus. K Takum
YCTPOMCTBAM MOYKHO OTHECTH BCEBO3MOKHBIE TaTUMKH, CIIOCOOHBIE PErMCTPUPOBATH (PU3NUYECKHE
nmapaMeTpbl, U3MEpseMble B XOJIe¢ JKCIEPUMEHTOB, C JAJIBHEUIINM MpeoOpa3oBaHUEM HX B
ANEKTPUYECKUE CUTHAIBl M TOCIEAYIOIIMM BBIBOJOM HH(pOpManuu Ha KommbioTep. J[lanee,
nocrynaromass uHGopmamms 00padaThiBaeTCS C IMOMOIIBI0  CHEHMUANBHBIX IPOTPaMM U
MIpeJICTaBIsIeTCs B ONpeeleHHOW (opMme, HampuMep, B BHJIE CTUIM30BAaHHBIX aHAJIOTOBBIX MU
1 dpoBeIX pUOOPOB. B mporiecce n3MepeHuii 1aHHbie B TaOIUIIBI BHOCSATCS aBTOMaTuyecku. Ha
3aBepuIalolleM dTare 0OpadOTKH JAaHHBIX PE3yNbTAaThl U3MEPEHUNH MOTYT OBITH MPEJCTaBJICHBI B
BUJe TpadUKOB WM AWArpaMM, aHAIU3 KOTOPBIX IMO3BOJSET CHElaTh BBIBOIABI O pPE3yibTaTax
pabotel. OnKicaHHbIE CPeICTBA U3MEPEHHUS, UCTIOIb3yeMble B (DU3MUECKOM MPAKTUKYME, MMOTYUHITN
Ha3BaHHE MU(POBBIX TAOOPATOPHIA.

[{udpoBbie maboparopuu - H3TO HOBOE TIOKOJICHHE (u3Hueckux JabopaTopui,
MpeIHA3HAYEHHBIX JUIS MPOBEACHUS JIA0OpaTOPHBIX pabOT MO BCeM pasjaenaMm Kypca (Qu3ukd, a
TaKKe JUISl OpraHu3aluud U OOECIHeueHUsT Hay4YHO-UCCIIEOBATEIbCKUX pabOT CTYIEHTOB.
Hcronbp3oBanue MUGPOBBIX 1a00pPaTOPUid CIIOCOOCTBYET HE TOJIBKO M3YUYCHHUIO 3aKOHOB (PU3KKH, HO
U TIO3BOJISICT MOJYYHUTH MPEICTaBICHHE W PACHIMPUTH 3HAHUS O CMEXHBIX 00pa3zoBaTeNbHBIX
o0nacTaX TakMux KakK, HWH(POPMAIMOHHBIC  TEXHOJIOTHH, COBPEMEHHOE  OOOpYyIOBaHUE
UCCIIEIOBATENLCKON J1abopaTopuu, NMPUMEHEHHE MaTeMaTHyecKux (GYHKIUH U TpaduKoB MpU
00paboTKe IKCIEPUMEHTAIBHBIX JIAHHBIX, MMPUOIUKCHHBIC BBIYHUCICHHS, METOIUKA IPOBEICHUS
UCCIIEIOBaHMM, cocTaBlieHUE U 0(hOpMIICHHE OTUYETOB, MPE3EHTAIMS MPOICTaHHON PaOOTHI.

[Tpumenenne 1udPOBBIX 1abopaTopuii B  (PHU3UYECKOM MPAKTUKYME CYIIECTBEHHO
COKpall[aeT BpeMsi Ha OpraHH3al{Io0 U MPOBEACHUE TaOOPaTOPHBIX PadOT, MOBHIIMIAET TOYHOCTh U
HarJBSIIHOCTh AKCIIEPUMEHTOB, MPEIOCTaBIseT OOJBIINE BO3MOXKHOCTUA MO 00paldoTKe, aHAIM3Y U
MPEJICTABJICHUIO TONYYEHHBIX JaHHBIX, OOECIeYuBaeT COXPAHEHHWE U  BOCHPOU3BEICHUE
BHJICO3AIMCH JKCIIEPUMECHTa B MacliTade peayibHOro BpeMmeHH. Komriutekramus maboparopuu U
TEXHUYECKHE XapaKTEPUCTHKU H3MEPHUTENbHBIX JAaTYMKOB TO3BOJISIOT MPOBOAWTH HU3MEPEHUS B
IIMPOKOM  JIMAlla30HE  WCCIEAYEeMBIX BEIMYMH B TEYCHHE BPEMEHH, OTPAHUYCHHOTO
MPOJOJKUTENFHOCTBIO yueOHOro 3aHaTusa. [lepeBon u3MepseMbIX BEIUYHH B AJIEKTPOHHBIN
dbopMaT M KOMITbIOTepHAsi 00paboTka OOJNBIINX MACCHBOB JAHHBIX CIIOCOOCTBYET 3KOHOMHUU
BpeMeHH u pecypcoB. K moctouHcTBaM 1u(poBOi J1a00OpaTOPUU TaKkKe MOXKHO OTHECTH €€
0€30MacHOCTh U MOOUIIBHOCTb.

Ouznyeckuil MpakTUKYM, OpTraHHU30BaHHBIN Ha 6a3e MUQpPoBOI 1abopaTopuu, CrIOCOOCTBYET
(hOpMHUPOBAHMIO Y CTYIEHTOB HABBHIKOB paOOThI HA COBPEMEHHOM 000PY/I0BaHUHU, TIO3HABATEIHHOM,
MH(OPMALIMOHHOW M KOMMYHHKATUBHOW KOMITETEHIINI, KOMIBIOTEPHONH TPAaMOTHOCTH, Pa3BUTHIO
TBOPUYECKHUX CTIOCOOHOCTEH M KaYeCTB MCCIICTOBATEISI.

OauuM U3 BUIOB (U3NYECKOTO DKCIEPUMEHTAa, KOTOPHIH MOXKET OBITh BBIMIOIHEH IO
mporpaMMe JIaDOpaTOPHOTO TPAKTHKyMa, SBJISETCS BHPTYalbHBIA JKCIEPUMEHT. Pexum
CBOOOJHOTO JIOCTYNa K BHPTYaldbHBIM JIA0OPAaTOPHBIM pPabOTaM TMPEIOCTaBIsET, HaMpHUMeED,
OecrutatHast miatopma [MapBapackoro yHuBepcutera LabXchange, co3mannas myis uzydeHus
CTYJCHTaMH €CTeCTBEHHBIX HayK. YKa3aHHas miuaTdopMa sBISETCS OJHON U3 CAMBIX COBPEMEHHBIX
U comepxuT  Oonplnyro  OMOTMOTEKY  PECypCcOB:  BHUpPTyalbHbIE  JIaDOpaTopwl  TIO
€CTeCTBEHHOHAYYHBIM JUCIHUIUIMHAM U, B TOM 4YHCIe, N0 (u3UKe, BUAEO, HWHTEPAKTHBHBIC
CTPaHUIIBI B TECTHI, SKCIIEPUMEHTAILHBIC CUMYJIISIIHNA, UCTOPUH, B KOTOPBIX YUCHBIE JACISATCS CBOUM
po(ecCHOHANLHBIM OMBITOM, JJCKTPOHHBIC YUEOHHKH, MPUMEPHl TPaeKTOpHid Uisi paboThl ¢
m1aTGopMoH.

Ha HekoTOpbIX 00pa3oBaTENbHBIX CalTax 3apyO0eKHBIX M POCCUICKUX YHHBEPCHUTETOB, B
gactHocTH, EduWebLabs, e-LABORATORY PROJECT, The Physics Aviary, Remote Lab,
Teachmen 1o mnpeaBapUTENbHONW 3amMCH HMMEETCS BO3MOXKHOCTh TIPOBECTH BUPTYaJIbHBIN
(bu3NuecKni 3KCHEPUMEHT UM BBIIOJHUTH OOpabOTKY NaHHBIX B OHJaiH-nabopatopuu. [Ipuuem
TeMaTuKa JabopaTOpHBIX pabOT OXBATHIBACT MPAKTUYECKU BCE pa3/ielibl YHUBEPCUTETCKOTO Kypca
¢u3uku. OcoOEHHOCTh HEKOTOPHIX CEPBUCOB 3aKIIOYAETCA B TOM, UTO JIOMYCK K 3KCHEPUMEHTY
HAYMHAETCS C MOTHBAIMM K W3YYCHHMIO paccMaTpuBaeMoro sBieHus. Jlamee, cTyaeHTy

147


https://www.labxchange.org/explore
http://eduweblabs.com/
https://www.ises.info/index.php/en
https://www.thephysicsaviary.com/Physics/Programs/Labs/find.php
https://www.thephysicsaviary.com/Physics/Programs/Labs/find.php
https://www.thephysicsaviary.com/Physics/Programs/Labs/find.php
https://www.thephysicsaviary.com/Physics/Programs/Labs/find.php
https://www.thephysicsaviary.com/Physics/Programs/Labs/find.php
http://remote-lab.fyzika.net/vzdalene-experimenty.php?lng=en#DERIL
http://teachmen.ru/

MPEAJIaraeTCcsl U3YYUTh (POPMYIIBI, MOJAPOOHYI0 MHCTPYKIIMIO 00 HCIIOIB3YEMOM OOOpYJIOBAHHH H
MOPSJIOK  BBITIOJIHEHHWS  J1abopaTopHoi  pabotel.  Ciemyer OTMETHUTh, 4YTO  yKa3aHHas
MOCIIEAOBATENBHOCTh  JIEHCTBUN  CTYJEHTOB  SIBIISETCS  OOSI3aTENIbHON TPH  BBIMOJIHCHUU
71a00pPaTOPHOM pabOTHI PU3NIECKOrO MPAKTUKYMa Ha PEaIbHOM YCTaHOBKE.

Takum  oOpa3om, UWHGOPMAIMOHHBIE  TEXHOJOTMU  HE  TOJNBKO  CIOCOOCTBYIOT
COBEPIICHCTBOBAHUIO MPUOOPHOH 0a3bl (PM3MYECKOTO MPAKTHKYMa, HO W TO3BOJISIOT BBIIOJHATH
TEXHUYECKH CIIOXKHBIC YKCIIEPUMEHTHI B BUPTYaJIbHOM IPOCTPAHCTBE.

YK 378.1
HNCITIOJIb3OBAHUE METOJ0OB KOMIIBIOTEPHOI'O MOJAEJIMPOBAHUA
AJIAA PEHIEHWA 3ATAY OITUMHU3AIINA
KAYECTBA KYJIMHAPHOU MPOAYKIIUU B YHEBHOM ITPOLHECCE

M.H. Cmaruna, I.A. Cmarun, H.A. HoBukoBa
benopycckuil rocy1apCTBEHHBIM YHUBEPCUTET MUILEBBIX U XUMUYECKUX TEXHOJIOT UM,
r. Morunes, Peciybnuka benapycs

B Hactosmee BpemMs INpH MNOATOTOBKE KBAJIU(UIMPOBAHHBIX HH)KEHEPOB-TEXHOJIOTOB
MUIIEBBIX MTPOU3BOJICTB OCTPO BCTAET 3a7ada 00yUeHHsI COBPEMEHHBIM METOIaM IPOTHO3HPOBAHHS
KayecTBa KyJMHApHBIX u3fenuil. [Ipu pa3paboTke MpOM3BOJCTBEHHBIX TEXHOJOTMH U peLEnTyp B
paMKax KypcOBOTO M JAMIZIOMHOTO MHPOCKTHPOBAHUS HWH)KEHEPY-TEXHOJIOTY Ba)XKHO IPABHIBHO
1o100paTh TEMIEPaTypHbIA PEKUM, CKOPOCTh ABMKEHHS TEIJIOHOCUTENS, ONTUMAIBHYIO CXeMy
pasMenieHusi MpOAYKTOB IO 00BbeMy pabouell Kamepshl, JJIsi 4Yero LenecooO0pa3HO MPHUMEHSTH
KOMIIBIOTEPHBIE IPOrPaMMbl B 00JIACTH TEIJIOMAacCOOOMEHa.

B orimume oT MHXEHEPOB-MEXaHHKOB IPHU IMOJITOTOBKE CIIEHUAINCTOB TEXHOJIOTUYECKOTO
npo¢uIs NPaKTUYECKU HE YAEseTCsS BHUMAHUS N3YUYEHHUIO BO3MOXHOCTEH POrpaMMHBIX MOZYJen
cemeiictBa SolidWorks. Mexnay tem mporpammusiii Moayinb SolidWorks Flow Simulation mosxer
ObITh A(PPEKTUBHO NMPUMEHEH MPH NOA00PE TEMIEpaTypbl U CKOPOCTH JBMXKEHUS T'PEIOLIEeH cpeabl
IUIE  KOHKPETHBIX m3enuid. lIpenmylnecTBaMu KOMITBIOTEPHOTO MOJETHPOBAHUS  SIBIISETCS
HSKOHOMHYHOCTb, HAIJIAJHOCTb, COKpPALIEHHWE 3aTpaT BPEMEHH IO CPAaBHEHHUIO C TPaJUIMOHHOMN
TEXHOJIOTHYECKON OTPabOTKOM.

SolidWorks Flow Simulation nmpenHa3HaueH Juist IPOBEEHUS ra30- U THIPOANHAMHUYECKOTO
aHaJM3a M TEIUIOBBIX pacueToB B cpene SolidWorks Ha ocHOBE KOMITBIOTEPHOTO MOICIUPOBAHUS
BbruncauTensHoil ruapoauHamuku CFD (Computational Fluid Dynamics) [1,2]. CFD — pacueTtHsiii
METO/, MO3BOJISIONINNA MOJIEINPOBATh MOTOKH XKHUJIKOCTEH M Ta30B Ul BBIUMCIEHUS TEXHHUUYECKUX
XapaKTePUCTHK Tporecca. JJaHHBII MeTO/] MO3BOJISET, 3a1aBasi BXOAHbBIE MapaMeTPhl M TPaHUYHBIC
YCJIOBHS, TOJYYUTh MOJIHYIO a’pOJAMHAMHUYECKYIO KAPTHHY IPOUCXOAALIET0 B HCCIEAyeMOM
o0opynoBaHud W 0Ooyiee TOAPOOHO €ro M3y4uTh. AHAINW3 MOXET OBbITh OYEHb CIIOXHBIM —
HarnpuMep, OJJUH pacueT MOXKET COJepXaTh MEPEeHOC TeIula, MepeMelInBaHie, HeCTallMOHAPHbIE U
C)KMMaeMble OTOKH. [IporpamMma yo0Ha it 0011ero napaMeTpudeckoro MoJeTMpOBaHHs TOTOKA,
UCNOJb3Yys MeTo KoHeuHoro oobeMa (FVM) [1,2]. OHa no3BosisieT pacCUUThIBATh XapaKTEPUCTUKU
MPOEKTUPYEMOTO TIpOIlecca C TOMOUIbIO CIEHAPHEB «UYTO, €CIM» W HCIOJIb30BaTh TOTYYECHHBIE
peLeHHs U1 OTITUMH3ALHH.

Moyne 1O3BOJISIET MOJYYUTh HEOOXOIMMYIO sl CHelHalucTa HHPOpMalUio B
TEPMUHOJIOTHUECKH KOppeKTHOM HHTepdeiice. [lonyueHHble B XOA€ HCCIEIOBaHHS PE3yIbTaThl
MOTYT OBITh IPECTABICHBI PA3IMYHBIMU CIIOCOOAMH, JIETKO BOCIIPHHUMAIOTCSI 3pUTEIHHO.

MonenupoBaHue BKIIIOYAET yUeT CIeAYIoNHX (GaKTOpPOB:

— CTalOHapHBIC U HECTAIIMOHAPHBIC TCUCHHUS,

— CXXHMMaeMble U HEC)KMMaeMble TEUSHHMsI, BKIII0Uast J0-, TPAHC- U CBEPX3BYKOBBIE PEKUMBI;

— OJHO- ¥ MHOTOKOMIIOHEHTHBIE TEUeHHs 03 XUMHUYECKOTO B3aUMOJCHCTBUS H
pazznenenus ¢as;
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— COBMECTHBI pacueT TEeUeHHsI M TeIUIonepeadyd BHYTPH Tel W TeKyudeill cpeasl 0e3
HAJIMYUS TPAHUIBI Pa3/ieria ra3-KuIKOCTh;

— JAaMHHApHBIE U TYpOYyJIEHTHBIE, YYET JJAMUHAPHOTO/TYpOYIEHTHOTO EPEX0a;

— TEUYCHHMS B MOPUCTHIX CPEax C yIETOM TEIUIONPOBOIHOCTH CPEAbI U TEIUIOOT/Ia4u B HEE,

— YYeT MIEPOXOBATOCTH U MOABMKHOCTH CTEHOK;

— BHEIIIHEe W/MIM BHYTPEHHEE TCUCHHE;

— MHOJKECTBEHHBIE HETMIEPECEKAIOIINECS BpAIAIOLIHeCcs I0J00IacTH;

— KOHBEKTHBHBIH TEI000MeH, cBOOOTHAS, BBIHY)K/ICHHAS MJIM CMELIaHHasi KOHBEKIIUS;

— paauanMoOHHBIA TEIUVIOOOMEH C YNpPaBICHHEM IPO3PAYHOCTHIO CTEHOK W pa3ieiiCHHEM
CBOMCTB CTEHOK JJISl TEINIOOOMEHA M3ITy4YCHUEM U COJIHEYHOHN pajinaliny;

— KOHTaKTHBIE TEIUIOBBIE COPOTHBIICHHS.

CTyAeHT oCyIIeCcTBISIET paboTy IO CIIEAYIOIIUM JTAIaM:

1. co3maer mapaMeTpU4ecKyr MOENb, BOCIPOU3BOIAILYI0 KOHCTPYKTUBHBIE OCOOCHHOCTH
U pSKUMHBIE TTapaMeTphl 0a30BOTO ammapara;

2. paspabatsiBaeT npoekT B SolidWorks Flow Simulation, mo koTopomy u3y4yaer xapaxkTep
JBWKCHUS! KOHBEKTHBHBIX TOTOKOB B pabodell Kamepe W TEIUIOBBIC MPOIECCHl MPU HAarpeBaHWU
UCCIIETYeMBIX TEIT;

3. IPOBOIUT MOJCTUPOBAHUE IIpOIECcCa TEIUIOBOM OOpaOOTKM B TEYEHHE 3aJaHHOTO
BpEMEHHU (OTpeIeisieTcsl JOCTHKEHHEM TOTOBHOCTH COTIIACHO TEXHOJIOTUYECKOMY PETrJIaMeHTYy);

4. oCymIECTBIISICT IPOTHO3 TEMIIEPATYPHOTO TIOJIS IO OKOHYaHUH KYJIMHAPHOH 00pabOTKH.

Ha mepBom 3tame mpu co3qaHuy MapaMeTpU4ecKoil MOJENN CTYIACHT BBOAMT JIAHHBIC IS
0azoBoro anmapara:

—  eIMHUIIBI U3MEPECHHUS;

—  THUN 33Ja4¥ U PU3HYECKYIO MOJICIIB;

—  TEIJIONPOBOJIHOCTH B TBEP/BIX TeNaX, HECTAIIMOHAPHOCTH MPOLIECCa;

—  XapaKTEePHCTHKH TEKy4el Cpe.bl;

—  XapaKTEepPHCTUKHU MCCIETyeMOro MaTepHraa;

—  TEepMOJMHAMHYECKHE ITaPaMETPhl TETUIOHOCHUTEIIS;

—  TapameTpsl TypOyJIeHTHOCTH TETFIOHOCHUTEIIS;

—  HayvaibHBIC YCIIOBHS IPOLIECCa;

—  TpaHWYHBIE YCIOBHS MPOIECCa;

—  MAacCOBBIM pacxo/1 TEIJIOHOCUTEINSI Ha BXOJIE B KaMepy;

— JaBJeHHE 10 00beMy pabodell Kamephl C YU4eTOM HMHTAIMH TEIJIOBOTO «CTOKAa» B
3aJHel CTeHKE;

—  CKOPOCTH KOHBEKTHBHOTO TIOTOKA;

—  YPOBEHb pa3peleHHs;

— yCIOBUS Ha CTeHKax (CTeHKH pabodeil kaMmepbl B Y4eOHOM IPOEKTE MOTYT OBITh
IIPUHATHI YCIOBHO IMIQJAKMMHU 0e3 yueTa epoXOBaTOCTH).

[To wroram peanu3anuu BTOPOTO JTama CTYIEHT TMOJNy4YaeT KapTUHY JBMOKEHHS
KOHBEKTHBHBIX ITOTOKOB B paboueil kamepe [3]. IIpumep rpadudeckoro otodpaxeHus MNpuBeIcH Ha
pucyske 1.
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4.9749
4.4G8
4018
3.437
3.067
2877
2.096
1.616
1135

0.655
CropocTe [mis]

CropocTs [mfs]

TRAEKTORMH NOTOKE 1

TPAsKTORMA NOTOKS 1

Pucynok 1 — IIpumepsbl 0ToOpakeHNs1 MOAEJbLHOI0 pacnpeaeJeHnsi KOHBEKTHBHBIX
NMOTOKOB

[To uToram TpeTbero u 4YETBEPTOrO ATAMOB CTYJEHT IMOJIY4aeT JIaHHbIE MO PACIPEACIICHUIO
TEeMIIEpaTyphl MO MOBEpXHOCTH u3aenus [3] (mpumMep NpuBeAeH Ha PUCYHKE 2).

178.69
16718
155 .66
144.15
13263
12112
109 61
98.09
BF.58

75.07
Temnepatypa iTeepgoe Ten) [C]

2058.37
191.63
177.89
164.14
150.40
136.66
122.92
10917
9543

81.649

67.94

54.20

40.46 o
Temnepatypa (Teepaoe Tena) [*C] )

KapTiHa Ha NoeepyHOCTH 1: 3anueka

KapTMHa Ha NOBERXHOCTH 1: 2aNKEKa

Pucynok 2 — IIpumepsl NPOrHO3HOT0 pacnpeaeIeHusi TEMIEPATYPHOIO OIS
MOBEPXHOCTH 00padaTbIBaeMbIX U31eTUil

[Io wrtoram cepum mpPOBENEHHBIX TEOPETUUYECKUX HCCIEIOBAHUM CTYIEHT IoAOupaer
ONTUMAaJIbHBIE 3HAYCHHS TEMIEPATYpbl U CKOPOCTH ABUKEHUS I'PEIOLICH CPElbl, a TAKXKE CXEMY
IPYNIOBOrO pa3MelieHus] 00pabaThIBa€MbIX MPOJIYKTOB, MO3BOJSIOLIME IOJYYUTh PaBHOMEPHOE
pacrpeesieHIe TeMIlepaTyp 0 IOBEPXHOCTH IPOAYKTOB Ha BBIXOJE U3 ammapara.

Criucok nureparypsl

1  Ansamosckuii, A. A. UWmxkenepnsie pacuersl B SolidWorks Simulation /
A.A. AnsmoBckuii. — M.: JIMK Ilpecc, 2010. — 464 c.

2 NynapeBa H.IO., SolidWorks 2007 ma mpumepax / H.FO. Jlymapesa, C.A. 3araiiko. —
CII6.: BXB-Iletepoypr, 2007. — 528 c.

3 Cwmaruna, M.H. KomneloTepHoe MOJeNMpOBaHHE TEMIEPATypHOTO MOJII MOBEPXHOCTU
u3zenuil u3 MscHoro (Qapiua npu 3arnekaHuu B KoHBekTomarax / M.H. Cmaruna, A.A Cmorsk,
J.A. Cmarun, E.P. Tepemxona // Bectauk MI'VII. — 2021. Ne 1(30). — C. 63-74.
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VK 37.018.43
O JUCTAHIIMOHHOM OBYYEHUH

I'.®. CmupHoBa
benopycckuii rocyaapCcTBEHHBIN YHUBEPCUTET HHPOPMATHKH U PATHOIICKTPOHUKH,
r.Munck, Pecriyonuka benapych

ABtop ctateu B 2021/2022 y4eGHOM TOIy MPOBOIWI 3aHATHS CO CTYACHTaAMHU IHEBHOTO
(04HOTO) W 3a0YHOTO OTAEJICHHUA. B yclOBUSX mNaHAEMUHM CTyAeHTHl obeux Qopm  Obutn
nepeBeieHbl Ha AMCTaHIMOHHOE OOYyYeHHEe, YTO J1ajJ0 BO3MOXKHOCTh CpPAaBHUTEIBHOTO aHajn3a
pa3nuaHbIX (hOpM OOYYEHHUS C YUYETOM OIIEHKH Y4eOHOTO mporiecca CTyIeHTaMH.

ITocne mepexoma CTYIEHTOB Ha YJaleHHOE (IMCTAaHIIMOHHOE) OOydeHHe y4eOHbIe
MaTepHuaibl (JEKIHH, MPAKTHYECKUE U JTa0OpaTOPHBIA MPAKTUKYyM) OBUIM JOCTYIHBI CTYACHTaM
yepe3 UurepHer B COO (cucTema 3JEKTPOHHOTO OOYy4YeHUs). YUHTHIBAas 4achl, BBIJCICHHBIC Ha
IIPOBEJICHUE JIEKIIMOHHBIX, IPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUN B COOTBETCTBUM C Y4EOHBIMU
IUTAaHAMMU, CTYACHTHI 320YHOTO U OYHOI'O OTJEJICHUN MPU MepexoJie K TUCTAHIIMOHHOMY O0YYEHHIO
OKa3aJIuCh B PA3HBIX YCIOBUSX. JJII CTYIEHTOB 3a0YHOTO OOyYeHHUS B OOBIYHBIX YCIOBHSAX
oOyueHue BKIIOYAeT KaK JUCTAHIIMOHHYIO, TaK U OUYHYIO (OpMbI O0y4YeHUs, IOITOMY Mepexo] Ha
JUCTAaHLIMOHHOE (CaMOCTOATEIbHOE) 00yUeHHE B MEHbILIEH CTENEHU OB Ha OLEHKY Ipoliecca
oOyuenus. MHaue mepexoa Ha TUCTAHIIMOHHOE OOy4YeHHE OBLJIO OLIGHEHO CTYyJEHTaMH OYHOM
(hopMBI O0YICHHS.

B ycnoBusx manaemMun JeKIUMOHHBIA MaTepuasl B Buje npezeHTauuii pazmemaics B COO0 u
OBUI TOCTYyTIEH cTyaeHTaM o0eux (Gopm oOydenus. [IpakTudyeckue 3aHATHS Y CTYJCHTOB 3a09HOTO
oOyueHHUsI OCHOBBIBAJIUCH HAa CaMOCTOSITENIbHON MpopaboTKe THUIOBBIX 3a7ad B METOAMYECKUX
nocoOusx, pa3paboTaHHBIX Kadeapoil M JOCTYIMHBIX Ha MEPCOHAIBHON KadeapanbHOI cTpaHUIIE.
Jlns cryneHToB AHEBHOro otneneHus B COO pa3Melauch ajaropuTMbl pelIeHUsl TUIIOBBIX 33jad,
IIPUMEPHI PEIICHUS 33]1a4 [10 AITOPUTMAM U 33J]a4y JUIsl CAMOCTOSITEIIBHOTO PELLICHHUS.

OcHoBHOM mpoOIEMON MpH Mepexoe Ha TUCTAHIIMOHHOE O0y4YeHHEe SBISETCS OpraHu3aIus
71a00paTOPHOTO MpaKTHKyMa. TpaauioHHO 1a00paTopHbIe PA0OTHI BEITOIHSAIOTCS B IAOOPATOPHUSIX
Ha peaJbHBIX YCTAaHOBKAaX, 4YTO JaeT CTYIACHTaM BO3MOXHOCTh HaOmOgaTh 3a (U3NYECKUM
MIPOLIECCOM, MEHSATH YCJOBMSI IPOBEICHHS OINbITa, aHAJIW3UPOBATh IOJYyYEHHBIE PE3yJbTaThl U
JienaTh COOTBETCTBYIOLIME BHIBOJBI. [Ipu MmosHOM mepexojae Ha AMCTAHIMOHHOE O0ydeHue ObLIo
OpPraHM30BaHO BHUPTYaJbHOE BBIIIOJIHEHHE pabOT. Y CTYAEHTOB ObUI JOCTYN K METOJIUYECKUM
yKa3aHUsIM 10 JJabOpaTOPHOMY MPAKTUKYMYy Ha MEPCOHAIbHON cTpaHule Kadeapsl, OHU MOTydaln
KOHKpPETHbIE JKCHEPUMEHTAIbHbIE JIaHHBIE, KOTOpBIE JOJKHBI ObUIM OBITH 00pabOTaHBIL:
paccuMTaHbl HCKOMbIE BEJTMUMHBI, [IOCTPOEHBI COOTBETCTBYIOLINE IPaUKH, ClITaHbl BEIBOIbI.

[Tocne BO3BpalieHuss K CTaHAApTHON (opMme OO0ydeHHs] CTYNEHThl 3a0YHOW WM JHEBHOMU
¢dopMBbl 00yueHUsT OLICHWIM Mepexo]l Ha yraneHHyo gopmy oOyueHus. Oxono 50% cTyneHTOB
o0eux QopMm He Bo3paxkaid Obl MPOTUB IMOJAYM JIEKIIMOHHOTO Marepuaja B BUJE MpPE3CHTaluH,
pasmenieHHbIX B COO. Tompko 15% mnocumTtanu mnpueMIIEMBIM TPOBEACHHUE IUCTAHLIIMOHHO
MPAKTUYECKUX 3aHATHM NpH aJIrOpUTMHU3ALMU THUIIOBBIX 3a/ad, 4TO 3HAUMUTENbHO oO0Jsierdaer
CaMOCTOSITEJIbHOE BBINIOJHEHUE 3aaHni. [IpakTHuecKkn Bce CTyAEHTHI OTPULIATEIBHO OTHECIUCH K
BUPTYaJIbHOMY BBIIIOJIHEHHUIO Ja0OPAaTOPHBIX paldoT.

OneHuBas nepexo/l Ha AUCTAHIMOHHYIO (hopMy OOy4YeHHMs, CTYIEHTHI 0Opaliaii BHUIMaHUE
Ha OTCYTCTBHE JIMYHOTO KOHTakTa C IMpernojaBareneM, OoyblIoil o0beM Marepuana, KOTOPBIH
HEOOXOJMMO  OCBaMBaTh  CaMOCTOSTENIBHO, HEOOXOAMMOCTb  BBIMOJIHEHUS  3aJaHuil K
OTIpeIeIEHHOMY CPOKY, IJI0Xyto padboty HTepHera.

besycnoBHo, aucraHuuMoHHas ¢opma OyaeT M B JalbHEMIIEM HCHOJB30BATHCS B
o0pa3oBaHHM, HO Ul TOTO, YTOOBI OHA ObLTa 3((HEeKTUBHON, HEOOXOAUMO pa3padbaThIBaTh METO/IbI
U TEXHOJIOTUM C Y4YeTOM TpaJulMii BhIcHIero oOpa3oBaHuMs. B Hacrosiee Bpems mpoOiIembl
JUCTAHLIIMOHHOTO 00Y4YEHHUS PeIleHbl YACTHYHO.
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B 3axiroueHue mnpuBeNEeM pa3BEpPHYTOE OMNpeeNieHHe TUCTAaHIIMOHHOTO O0Opa30BaHUS:
«/lucranunonHoe 0Opa3oBaHME — CHHTETHYECKas, MHTErpajbHas TyMaHHCTHuYecKas Qopma
o0y4yeHus, Oa3zupyIOIIascs Ha HCIOJb30BAaHUM IIUPOKOTO CIIEKTpa TPAAMIMOHHBIX W HOBBIX
MH(OPMALIMOHHBIX TEXHOJOTUNH U TEXHUUYECKUX CPEICTB, KOTOPbIE MPUMEHSIIOTCS AJIs JOCTaBKU
yu4eOHOTO Marepuana, ero CaMOCTOSTENBHOIO HW3YYEHHs, JTUAJOBOrO OOMEHa  MEeXIy
npernojaBaTesieM U 00y4aroIuMes, IPUUeM MpoLecc o0yuyeHus B 00IIeM ciayyae He KPUTHYEH K UX
pAacIONIOKEHUIO B TPOCTPAHCTBE M BO BPEMEHH, a TaKXe€ K KOHKPETHOMY 00pa30BaTEIbHOMY
yapexaenuton[1,c.167]. Ha coBpeMeHHOM 3Tare JUCTAaHIIMOHHOE 00y4YeHHEe paccMaTpUBACTCS Kak
JMHAMUYHBIA 1 OBICTPO pa3BUBAIOLIUIICS CEKTOP BBICIIETO 0Opa30BaHMUS.

Crnucok nurepaTypbl
1 TuxomoB A.H., AOpamemmn A.E. VYmpaBieHue coBpeMEHHBIM 0Opa3OBaHHEM:
collMaJIbHbIE U AIKOHOMUYEcKue acniekThl.M.; Burta-mipecc, 1998. 284c.

YK 378.095
HUDPPOBAS TPAHCOOPMALIUA OBPA3OBAHUSA B BY3AX

T.HA. Cymxo
benopycckuil rocy1apCTBEHHBINM YHUBEPCUTET MUILEBBIX U XMMUYECKUX TEXHOJIOTUH,
r. Morunes, Peciybnuka benapycn

[Mudposast TpanchopMalvs MPaAKTUYECKH BO BCEX OOJIACTSAX YEIOBEUYECKOH AESITeTbHOCTU
ABJIAETCA TJI00AJIbHOM TeHAEGHLUMEH MUpOBOro pa3BuTHs. CTpaTerus pa3BUTHS HKOHOMUKH
benapycu B COBpeMEHHBIX YCIOBHUAX €€ HU(POBH3aIMU B MEPBYIO ouepens Oa3upyercs Ha
YeJI0OBEYECKOM KaluTale, KOTOphI (opmupyercss B cucrtemMe oOpazoBanus. Lludposuzanms
BBHICIIIETO MpPOo(ecCHOHABHOTO 00pa30BaHUs SBJSETCS CETOJHSIIHEH peanbHOCThIO, HAKOIUICH
OTIpeIeIEHHBIA MEXAYHAPOIHBINA OBIT U(PPOBON TpaHCPOPMALIUU 00pA30BATEIHHBIX CHCTEM.

[MudpoBast Tpanchopmaiusi By30B BeAET K NEPEXOJy OT aHAJIOTOBOM 00pa3oBaTeilbHOU
cpensl B IMUQPPOBYIO, TPOUCXOINUT IEPECMOTP 00pa30BaTEINbHBIX IEJICH, BCe OpraHU3allMOHHON
CTPYKTYpHI, TMENarorudyeckux IMpoIeccoB, WHMOPMAIMOHHBIX MPOAYKTOB, a TaKXe CHCTEMbI
YIpaBIeHUS U MPOTHO3UPYEMBIX PE3YIbTATOB.

UccnenoBanuss B oOmactu nudpoBoil Tpanchopmamuu 0o0pa30BaHUsA, CO3TAHHUS H
NPUMEHEHUST CPEICTB LHUPPOBOM TpaHchopmanuu B TMPENOJABATENbCKOW  AESITEIbHOCTH
npoBoaunuck M.H. AnekceeBbim, P.M. Kupumnosoit, B.H.Mununoii, A.B. Ocunsv, C.B.
[TantokoBoit, M.H. CkonuneiM, H.H. TumodeeBoii u IpyrumMu pOCCUHCKMMHU Yy4YEHBIMU. 3a
pyOexxoM OOJIBIION BKIAA B pelieHue mpodieM mudpoBoil TpanchopMaun o0pa3oBaHUs BHECITH
H. Bupr, . I'pucc, 3. [deiikcrpa, I1. Jlennunr, . Konnunc, C. Ileinept, b. Xantep u ap.

[MudpoBast TpaHchopmaius BICIIET0 OOpa3oBaHMs MpHU3BaHA O00ECIEYUTh JOCTHKEHUE
CIIEYIOIIUX CTPATErnYeCKUX Lemeil:

— moBbllieHHe 3((HEKTUBHOCTH BCEX BHJIOB 00pa30BaTeIbHOU AESITENTLHOCTH HAa OCHOBE
WCIIO0IH30BaHUsI HHPOPMAIIMOHHBIX U TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

— YIy4dllleHHE KauecTBa IMOJArOTOBKM CHEIHUAIUCTOB C HOBBIM THUIIOM MBIIUICHNUS,
COOTBETCTBYIOIIUM TpeOOBaHUSIM UH()OPMAIIMOHHOTO 00IIECTBA.

[MudpoBuzamuss  oOpa3oBaHUs  TpeINoNiaraeT  MHTETpaluio  oO0pa3oBaHUs  C
MH(OPMALIMOHHBIMU pecypcaMH U TpeOyeT: pa3BUTHS HOBBIX KOMIIETEHIMM y mpemnojaBaTenei u
COTPY/IHUKOB BY30B, (OpMHUpOBaHHME IM(PPOBOro 00pa30BATENBHOTO KOHTEHTA, OPTaHU3alHIo
CMEINIAaHHOTO OOYy4YEeHHs, HABBIKOB IH(PPOBOW IENArOTUKHU; TMPHUBOJUT K TOSBJICHUIO HOBBIX
npodeccuit B By3ax, TaKMX Kak IMeJarormueckue Au3aiiHepsl W pa3paboTuuku IU(POBBIX
o0pa3oBaTeNbHBIX PECYpPCOB, CO3JaTeId U METOJUCTBHl OHJIAWH-KYpCOB U [ip.; LUGPOBYIO
IPaMOTHOCTh CTYJI€HTOB, 00€CIEYEeHHOCTbYYE€OHOI0 IMpOLecca COOTBETCTBYIOLIEH MaTepuallbHO-
TeXHUYECKON 0a30if; co3maeTcss HOBasi MOJIEIb YHUBEpCUTETa - HU(PPOBOW U «BUPTYATbHBIN»
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YHHUBEPCHUTET, pa3pabaThIBalOTCS CUCTEMBI B3aUMOICHCTBUS (KOJU1abopalun), OCHOBHBIE 3JI€MEHTHI
cTpaTteruu NuppOBU3AIIH BYy3a.

Y4eHbIMH  BBIJCNSAIOTCS 4YEThIpE TPEHJA, CBA3aHHBIE C HNU(pOBH3aLMEH  BBICIIETO
o0Opa3zoBaHMS:

- BHE/IpeHHE ITM(PPOBBIX MHCTPYMEHTOB U TEXHOJIOTHI B TpaJWIIMOHHBIE 00pa30BaTEIbHbIC
pOrpaMMbl U y4eOHBIC JUCIUILINHBL, T.€. (OPMUPOBAHKE MOJICIIA CMEIIAHHOTO O0Y4CHUS;

- pa3BUTHE OHJIAIIH-00pa30BaHuUs;

- CO3/1aHKMEe BUPTyanbHOM (1I(poBOii) 00pa3oBaTeIbLHOM CPEIbI;

- I3MEHEHHE MI0/IX0/1a K YIIpaBJIEHUIO 00pa30oBaTeIbHbIMU OpraHu3anusmi [1,c. 87].

Ha3BaHHbIE BBIIIE TPEH/IBI B3aMOCBSI3aHBI.

K oCHOBHBIM HMH(OPMALMOHHO-KOMMYHUKAIIMOHHBIM TEXHOJIOTUSM, HCIOIb3YyEMbIM B
y4eOHOM IpoIecce, OTHOCATCS: O(PHUCHBIC TEXHOJIOTUH, MTO3BOJISIOIINE ITOATOTOBHTH OOJBIIMHCTBO
yueOHbIx MarepuamoB B Word, Excel, PowerPoint, Access; ceTreBble TEXHOJIOTHH,
OCYIIECTBISIONINE JIOCTaBKY YYeOHBIX MaTepHAJIOB B paMKaXx JIOKaJIbHON W ri1o0anbHOi MHTEpHEeT
CEeTU U PErJIAaMEHTUPYIOIIMX JOCTYH K HUM; TeJIEKOMMYHUKAIIMOHHBIE TEXHOJIOTHH, OPTaHU3YIOIINE
B3aMMOJICHCTBHE MEXKIY II0JIb30BAaTEIIMU B PaMKax 3JCKTPOHHOW MOYTHI, TEICKOH(EPEHIIHH,
(OpyMOB M 4YaTOB; MIMPOKHIA CHEKTP CHEIHMATH3UPOBAHHBIX MPUKJIAIHBIX MPOTPAMMHBIX CPEJICTB,
00€eCIeYNBAOIIUX JTOKYMEHTOO00POT, pa3InyHble MOOWJIBHBIC TEXHOJIOTHH, & UMEHHO MTPOrPaMMBbI
B ¢popmare APK na 6aze Android u IOS u np.

K apdekTuBHBIM  TUGPOBBIM  TEXHOJOTHUSM OTHOCSAT  HUCIOJIB30BAaHHUE CHCTEM IO
yrpasienuto ooydenneM (Learning Management Systems, LMS), nanpumep, 4aT-00TbI, KOTOpBIE,
[0 MHEHUIO HCCIICJOBATENIeH, OO0JIEryaroT JOCTYN K y4eOHBIM MarepuajaM H JENAloT Mpolece
o0y4yeHus Oosee TMOKMM, OHU TaK XK€ MOTYT HCIOJb30BATHCSA KaK BHPTYAIbHbIE KOHCYJIBTAHTHI,
MO3BOJISIONINE CTYJACHTAM U MPENoJIaBaTelsiM alalTUPOBATh YUEOHBIH MPOLECC K BO3MOKHOCTSIM
crynentoB. Hampumep, Bmpoekre Summit Learning baT-00T BBINOJHSIET pOJb THIOTOPA,
YYaCTBYIOIIETO B JIUAIOTE C KAKIABIM OOYUYAIONIMMCS M ONPEACISIONIEr0 00JIACTH, B KOTOPBIX TOT
WIA WHOW CTYAGHT OTCTaeT. 3areM u4aT-00T HWCHOJB3yeT OJTH JaHHbIE JUIS COCTaBJICHUS
WH/IMBUYAIHOW TPOrpaMMbl O00YYeHHUs, KoTopass (OKYCHUPYETCs Ha IMPEIMETax, BBI3BIBAIOIIMX
HauOOoJbIIME TPYTHOCTH. YaT-00T OTCIICKUBACT yCIIEXU 00YJAIOIIUXCS OT IMEPBOTO IO IMOCICTHETO
3aHATUs. OH MOXET OTBEYATh Ha CTaHJAPTHBIC BOMPOCHI HAa OHJAWH-(QOpyMe W MPEIOCTaBIIATH
TEXHUYECKYI0 HH()OPMAIHIO, TEM CaAMBbIM KOHOMS BPEMSI MPETIOAABATEINS JIIsl TBOPUYECKOH PadOTHI
[1].

Hapsny ¢ nmudpoBsIMH TEXHOJOTHSIMH B By3aX, JaXXe B TE€X, KOTOpBIE MPUICPKHBAIOTCS
KOHCEpBaTUBHOI Mojiesin 00yueHusl, B 00pa30oBaTeIbHON MPAKTUKE UCIOIb3YIOTCS UHTEPAKTHBHBIE
Web 2.0-uHCTpyMEHTBI, KOTOpbIE CO3JAIOTCS Ha MHTEpHET-pecypcax, Takux kak Wikia,
«Basunon», Wikidot u 1p., ¢ MCHOIB30BAaHUEM PA3TUYHBIX CEPBUCOB (Hampumep, Learning Apps).
CunrTaeTcs, 9TO 3TH MHCTPYMEHTHI CIIOCOOHBI aKTUBU3WPOBATh WHTEPEC CTYACHTOB K OOYYEHHIO,
MOBBICUTh MX BOBJIICYEHHOCTh B yYEOHBIN MpoIlecC, a TakKe YIY4YIIMTh KayeCTBO MOJTOTOBKU
K Oyaymielt mpodeccruoHambHON JesTenbHOCTH. Vcmonb3oBaHue B Mporecce OOYYEHUs JTaHHBIX
MHCTPYMEHTOB NPUBOJAUT K U3MEHEHHUIO poJiel IpernojaBaTesieil U CTYAEHTOB, K TpaHchopMaluu
WX OTHOWICHWH W MEPEONpPEACICHUI0 CYIIHOCTH ayAUTOPHOW paboTel. AyautopHas paborta
IpeBpallaeTcs B CBOETO POja JAUCKYCCHOHHYIO IUIOIIAJKY, Ha KOTOPOH 00CYyKAaroTcs BapUaHTHI
HAJIEHHBIX CTYJICHTAMHU PEIICHUH, BBISBIISIOTCS OMIMOKH WM YITYIICHUS U KOHIIETITYyaTH3UPYIOTCS
Ba)KHBIC JJIs JalbHEUIIer paboThl aCEKThHI U3y4aeMON JUCIUILIUHGI [ 1].

Mertoavka nmpuMeHeHHs: B 00pa30BaTEIbHOM TPOIIECCE HOBBIX IU(PPOBBIX TEXHOJIOTHHA Ha
CeTOJHSIIHUN JIeHb HE HMMEET ONpeIeNeHHOro craHaapra. K OCHOBHBIM BHIAaM 3JIEKTPOHHO-
00pa3oBaTENFHON CPEBl M0 METOJANYECKOMY HA3HAYCHHUIO OTHOCST: MH()OPMAIIMOHHO-TTOUCKOBBIC
CHCTEMBbI; WH(POPMAIMOHHO-CIIPABOYHbIE MPOTPAaMMHBIE CPEACTBA; MPOrpaMMHBIE 000JIOUKH IS
KOHTPOJISI W CaMOKOHTPOJS YpPOBHS 3HAHWH; JIEMOHCTPAIMOHHBIC TIPOTPaMMHBIE CPE/ICTBA;
MOJICJIUPYIOIIME  TPOTPaMMHBIE  CPEJCTBA;  Y4eOHO-UTPOBbIE  MPOTPaMMHBIE  CPEACTBA;
MMHUTALMOHHBIE CHUCTEMBI, MPOTPaMMHBIE TPEHAKEPHI; JOCYrOBbIe (BUPTyallbHBIEC) MPOTPAMMHBIC
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CpeACTBA, OIHAKO METOAMYECKHX pPa3pabOTOK Ui HCIOJb30BAaHUS IM(PPOBBIX TEXHOJIOTHH B
y4eOHOM IMPOLECCE HEAOCTATOUHO.

B HacTosimee Bpemst BOCTpeOOBaHHBIMU CTAHOBSITCS: 00yUaroue TpeHAXKEPHI C YAaICHHBIM
JOCTYIIOM, OCOOEHHO aKTyajlbHblE JAJS CTYACHTOB TEXHMUYECKHX CHELMaIbHOCTEH; oOyuaroiiue
CpeAcTBa Ha OCHOBE TIeOMH(OPMAIMOHHBIX CHCTEM, MOJIE3HBIC MJSl CTYACHTOB JIOTUCTHYECKHX,
TPAHCHOPTHBIX CIEIMATBHOCTEH; CIIOKHBIE HKCIEPTHBIE 00yYarolue CUCTeMbl U 0a3bl 3HAHUHN C
YIAJICHHBIM JOCTYIIOM JUIS CIOXKHBIX CHEeUU(UUYECKUX CIEHUAIbHOCTEH; 00yJaromue CUCTeMbl Ha
OCHOBE BUPTYaJIbHOW PEasbHOCTH JJIsl CTYIEHTOB TBOPUYECKUX HAIPABICHUHN MOATOTOBKH.

Tpebyercsa pa3paboTaTh HOBOE IMOKOJCHHE METOAWYECKHX PEHICHUI, KOTOPOE IMO3BOJIUT
UCIOJIb30BaTh HOBBIE NIEIarOrMYECKHE BO3MOKHOCTH, OMMPAIOILUECS HA CAMOCTOSATENIbHYIO paboTy
CTYJEHTOB COBMECTHO B MaJbIX IpyINax, HEOOXOAUM IEPeXo] K [EePCOHATU3NPOBAHHON
OpraHu3any y4yeOHOro Ipollecca, HAIpaBICHHOM Ha BbIPAOOTKY Yy CTYAECHTOB KPUTHUYECKOI'O
MBILUICHHUS, CIIOCOOHOCTH K CaMOOOYYEHHMIO, YMEHHIO IIOJIHOIIGHHO HCIOJIb30BaTh LU(POBBIC
MHCTPYMEHTBI B ObICTpOpa3BuBarolleiica uudpoBoil cpepe. DieKTpoHHbIE 00pa3oBaTelbHbIE
pecypchl  BKIIIOYAIOT Pa3HOOOpa3Hble METOAMYECKHE OOy4aroliue MaTepuanbl (TEKCTOBBIC
na0opaTOpHble  MPAKTHUKYMbl, ayJIuo0 W  BHUJCO-JIEKLMH), TEMaTHUYECKHE SHIUKIONEINH,
IIpOrpaMMHOE OOecliedeHue Ui MONAEPKKU YUeOHOH NeATeNbHOCTH W OpraHu3aluu y4eOHOro
nporecca 1 Jp.

Pa3ButHne onnaiiH-oOpa3zoBaHMs, T.€. OpraHU3allvs yIAJICHHBIX 3aHATHH CO CTy/JEHTaMu B
pexxume oHzaiH ¢ ucnonabzoBanueM J1OT, BkiltoyaeT MCHOIb30BaHUE CEPBUCOB U IIATHOPM IS
OpraHu3ali BUACOKOH(EPEHINH, MPOrpaMM Ui HOArOTOBKM MpPE3EeHTAlWH, HApe3KH BHEO,
CO3JlaHMsl KoJUTake M uHQorpaduku, CEpBHUCOB A OPraHMU3ALUU JAUCKYCCHUU C IOMOLIbIO
MECCEH/I)KEPOB, CEPBUCOB U1 OOIIEro HCIOJb30BAaHUS METOJMYECKHMX MaTepuajioB U
BBINOJHEHHBIX OTYETOB [2].

Jnst yBenudyeHus: THOKOCTH M MOOWJIBHOCTH y4€OHOTO MPOIecca B MUPE HEYKJIIOHHO PacTeT
KOJIMYECTBO  OTKPBITBIX ~YHMBEPCUTETOB U  (DaKyJbTETOB JAMCTAHIMOHHOIO OOYYeHHUs C
COOTBETCTBYIOIIMMH METOIWKAMH, BKIIOYAIONIMMH pPaOOTy C OTKPBITBIMH DJIEKTPOHHBIMH
OubIMOTEKaMU U XPaHWIMIIAMU, OCBOEHHUE CIIELUATbHO Pa3padOTaHHbIX JEKTPOHHBIX YUCOHUKOB
U TPAaKTHKYMOB, OHJIAHH-KYpPCOB, MO TPOTPaMMHBIM TUCIHMIUIMHAM, HpPOBEICHUE BEOWHAPOB,
JMCTAHIIMOHHOE BBIIIOJHEHNE KOHTPOJIbHBIX 3a/1aHui, 00CyK/1eHue BOIIPOCOB Ha (popyme, B yaTax.

[udposuzamusi 06pa3zoBaTeIBLHOTO IMpoiecca TpeOyeT W3MEHEHUs TOAX0Aa K YIPABJICHHUIO
o0pa3oBaTeNbHBIMU ~ OpraHu3auusMu. Kak CBHIETENbCTBYIOT —pe3yJbTaTbl —HCCIEAO0BaHHM,
MIPOBEJCHHBIX YYEHBIMH, B YIPABJIEHUU OOpa30BaTEIbHBIMM OpPraHU3aLUsSMU IPOCIEKUBAIOTCS
CJIENYIOINE U3MEHEHUS:

- TIepexX0/i OT CTaHAAPTU3UPOBAHHBIX K MHAMBHUAYaAJIbHBIM 00pa30BaTENbHBIM TPACKTOPUSIM,
MO3BOJISIOMIMM  CTYJCHTAaM AaKTHUBHO Y4YacTBOBAaTh B CO3/JaHUU 3HAHMM, B caM00Opa30BaHUH,
a aIMUHUCTPATOpPaM U MPEINO0IaBaTEIsIM YUUTHIBATh UHANBUIyaJIbHbIE CTUIIN 00YUEeHHUS;

- TIEpeX0]] OT CTaHAAPTU3UPOBAHHON CUCTEMBI OLIECHUBAHUS 3HAHWUMN, IPEATIONATraoIeH, YTo
BCE€ CTYJEHTBI U3Y4alOT OJUH U TOT K€ KOHTEHT, K UHAUBUIYaIU3UPOBAHHON cUCTEME OLIEHUBAHNUS,
B OCHOBE KOTOpOH JIeXaT Takue KpUTEpUH, KaK CIOCOOHOCTh pellaTh MOCTaBJIEHHBbIE 3aJauu,
KPUTHYECKH MBICIUTh, 00y4yaThCsi, paboTaTh ¢ OONbIIMMU 00beMaMu HH(OPMAILIUU, BBIAENIATH B
HUX Ty, KOTOpasl peJIEBaHTHA KOHTEKCTY U JIOCTOBEPHA;

- CO3JaHME OpraHM3allMOHHBIX M  MaTepUalIbHO-TEXHUYECKUX YCIOBHH Iepexona
K 00yueHHIO IeHCTBHEM, WU, IPYTUMH CIIOBaMHU, K Mojienu ooyuenust Kosnba, cyTb KOTOpoii B TOM,
4TO OOy4yeHUe HEeNb3sl OOBACHUTH B TEPMUHAX PE3YJIbTAaTOB, ATO MPOLECC POKICHUS, U3MEHEHUS
ujel, MpICTIeH, MPaKTHUECKUX JEHCTBHIA; 3HAHUE CO3AETCs MOCPEICTBOM TpaHC(OpMAIUK OIIbITa,
a o0yuyeHue ImpeanoaraeT akTUBU3aUIO BCEX aCMEKTOB JEATEIIbHOCTH YEJIOBEKa: MBICIUTENBHOTO,
YYBCTBEHHOTO BOCIIPHSTHS, IOBEJCHUECKOr0; caM Ipolecc O0O0ydeHus TIIyOOKO MOrpyKeH
B [IPaKTHUKY, TOCKOJIbKY 3HaHUE POXKIAETCS U3 MPAKTUKU U €10 MPOBEPSETCS;

- penu3aifH IpOCTpaHCTBA OOYUYEHHUS: MIEPEX0] OT TPAJAULMOHHBIX POCTPAHCTB (ayIUTOPHS,
OuOIMOTEKa, KOMIIBIOTEPHBIM KJACC) K FMOPHIHBIM TIPOCTPAaHCTBAaM, COYETAalOIIMM B cele
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BO3MOYKHOCTH IIU(POBOr0, MOOMIBHOTO, BHPTYAIbHOTO, OHJIAHH, COLMAIBHOTO M (PU3HUECKOTO
IIPOCTPAHCTBA;

- ¢opmupoBanue Ha 0a3e HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA HOBBIX
MoJieJIell B3aMMOJICHCTBHS C BBIIYCKHUKaMHM, IO3BOJIIOIIMX YYMTHIBaTh MX 0Opa3oBaTelIbHbIE
MOTPEOHOCTH MOCIIe OKOHYAHUS By3a M THOKO pearupoBaTh HA COOTBETCTBYIOIIME 3aMPOCHL. [3].

BeiBoz: B 11e710M B nporiecce nu(poBU3aLuy cUCTeMa YIpPaBIeHUs By30M CTaHOBUTCS OoJiee
ruOKO#, JEMOKpPAaTUYHON M OTKPHITOH s 00pa3oBaTelIbHBIX WHHOBALMM, CIIOCOOCTBYET POCTY
BOBJICYEHHOCTU CTYJIEHTOB B IpoLleCC OOYYEHHUs, Pa3BUTHUIO CETEBOM MOJENIN B3aUMOJEHCTBUS
BY30B, OJTHAKO HEOOXOAUMO YUUTHIBATh PUCKH, CBSA3aHHBIE C M (poBULIAIIEH 00pa30BaHUS.
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PUCKM IU®POBU3ALINN OBPA3OBAHUSA B BY3AX

T.A. Cymxko
benopycckuil rocy1apCTBEHHBIM YHUBEPCUTET ULIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Peciybnuka benapycn

[udpoBuzamuss B chepe o00Opa3oBaHHUS HUMEET CIEAYIOUIME MPEUMYIIECTBA KakK s
npenojaBaTesiel, Tak 1 1J1s 00y4yaroluXcsl: YCTPaHEHNE BPEMEHHbBIX U IPOCTPAHCTBEHHBIX TPAHULL,
YTO MPHUBOJIUT K OOMbIIEH yueOHOM aBTOHOMHOCTH; YCOBEPIIEHCTBOBAHUE MHTEPHET-COSIMHEHUSI U
YBEJIMUEHUE BO3MOXKHOCTEW B3aUMOJCHCTBUS MEXIy IMpernojaBaTesisMU U 0O0ydarolUMUCS;
yIy4lLIEHUE BO3MOKHOCTEM MHCIIONb30BaHUs BU3YAJBHOIO KaHalla, a TaKXe MOJEIMPOBaHUSA
Pa3IMyYHBIX Y4YEOHBIX CUTYyallUi MOCPEICTBOM COBPEMEHHBIX TEXHHUYECKHX M MYJIbTUMEAUNHBIX
CPEZCTB; UCIHOJIb30BAHNE MHIMBUAYAIBHOTO MOAXOJA MPH MPOXOXKIAECHUH YUEOHBIX MaTepHaJIOB U
BBIOOD MOAXOMSIIEro TeMIa Ui Ipoliecca OOydeHHUs; MOBBIIEHWE MOTHUBALMU K H3y4aeMOMY
npeaMery y oOydaroluxcs; JOCTyN K pPa3sHOOOpa3HbIM CpelcTBaM Y4YeOHOIro KOHTPOJS H
OLIEHUBAHMSI YCIIEXOB 00yJaroIuXcs.

Opnako B JMTEpaType OTMEYaloTCsd KaK IO3UTHUBHBIE, TaK U HETaTUBHbIE aCIEKTHI
UG POBU3ALIH.

[MudpoBuzamust Beiciero 00pa3oBaHUS - MpollecC OOBEKTHUBHBIN, OTpaXKaIOIMUM OOIIyIO
JIOTHKY Tepexojia K Lu(ppoBoMy OOIIECTBY, OJHAKO 3TOT MPOLECC COMPSIKEH € PAJOM COILHATIbHBIX
PHUCKOB, 3aTParuBarolUX KaK OTJeIbHbIE COLIMaIbHbIE TPYMIbI (IIPErnoaaBaTeseil U CTyIeHTOB), TaK
Y BaKHEWIINE COLMAIbHbIE UHCTUTYTHI [1,2].

K OCHOBHBIM BBI30BaM, C KOTOPBIMU CTaJKHMBAaETCS CHUCTEMa BBICIIEr0 OOpa30BaHMS,
YUYCHBIE OTHOCST CIEIYIOLMe: MOBBIIMIEHHE KOHKYPEHIIMM Ha pbIHKE OOpa30BaTENbHBIX YCIyT
B CBS3M C MOSIBJIGHUEM HOBBIX MPOBAiIEpOB, POCT MOOUIIBHOCTH OOYyYaroUIMXcs, U3MEHEHHE HUX
3alpOCOB K COJIEPKAHUIO, OPMaM U TEXHOJIOTHAM O0yUYEHHs, C OHOIM CTOPOHBI, U HECTIOCOOHOCTh
BY30B OCBOUTH HOBBIE TPEOOBAaHUS U HCIHOIH30BaTh B MOJHOM O00bEME BO3ZMOXKHOCTU HU(DPOBBIX
TEXHOJOTUH, pOCT  MOILIEHHUYECTBA M IUIarMara B CBA3M  C PacIIUpPEHMEM  JOCTyIa
K UH(OpPMAaLIMOHHBIM pecypcaM 00pa30BaTENIbHBIX OpraHU3aluil.

Cepbe3Hyl0 TpeBOry Yy HccliefoBaTesieil BbI3bIBaeT (opManusanus NpodeccuoHaTIbHON
MOATOTOBKM U CHWKEHHE pa3HooOpa3usi 3HAHUM M KOMIIETEHIMI BBIIYCKHUKOB B CBSI3U
C aJlrOpUTMH3alMEN M CTaHJIapTU3alel OHJaiH-00pa3oBaHMs, 0COOEHHO B cilydyae NMpPUMEHEHHUS
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POOOTU3MPOBAHHBIX MPOTPaMM M OTCYTCTBHSI HEMOCPEICTBEHHOTO KOHTAaKTa C MpenojaBareieM
u obygarorumucs [3].

KoHkypeHLIUsT MeXAy HMHTEPHETHOPTAIaMHU, MPEIOCTABISIOIIMMU  YCIYTH  OHJIAlH-
OoOy4eHHs, a TaKKe MEXIy BY3aMH, CTPEMSIIUMUCS PACHIMPUTHh CBOE BIIHMSHUE MOCPEICTBOM
OHJIAMH-KYpCOB, TNPHUBOJUT K POCTYy AYONUPYIOIIUX APyr Apyra IUCHUILUIMH U y4eOHBIX
MaTepHaJiOB U, KaK CJICICTBHE, K HUBEIUpOBaHHIO d(pdekra cereBoit Momenu oOpa3oBanus. boiee
TOTO, B MHTEPHET-NPOCTPAHCTBE TMOSBIAIOTCA Y4eOHBIE MaTepHalbl HH3KOTO KadyecTBa, He
OTBEYAIOIUE I109aC MUHUMAIBHBIM TPEOOBAHMSIM, MPEIBSBISAEMBbIM K YUeOHBIM MaTepualiaM
B CHCTEME BhHICIIET0 0Opa3oBaHus. B 3TOM ciyyae BO3HHKAeT pPHUCK CHIKCHHMS KadyecTBa
MOJITOTOBKH BBHIITYCKHUKOB BY30B.

OtmedarTes CIeAYIONMe PUCKH B CHUCTEME TUCTAHIIMOHHOTO OOydYeHWs W Ha OHJIAMH-
Kypcax.

[udpoBuzanust 00pa30BaTENbHON CHUCTEMBI JeNaeT y4eOHBIH MPOLECC OTKPBITBIM H
JTOCTYITHBIM, OJJHAKO 0€3 OIBITHOTO PYKOBOJCTBA CTYIEHTY TPYIHO pa3o0paThCsi B OTPOMHOM
MOTOKE JIOCTYIIHOM B MHTEpPHETE M JAPYIHX OJIIEKTPOHHBIX pecypcax HHGOpMaIH, [oa4ac
yCTapeBIICH MPOTUBOPEYMBON WIIM JIOXKHOHM, 3a4acTyIO CTYISHTBI HAYT 10 KpaTdalmiemy IyTH,
CKaurBas MaTepuan 0e3 ero KpUTHIECKOTO OCMBICIICHHUS, [0 CYTH HE yCBauBasi 3Ty HMH(opMaIuio,
B PE3yJIbTaTe OH HE CMOXKET IIPUMEHHTD €€ B CBOCH OYAyIIeH JesATeIIbHOCTH.

Tonbpko coBMecTHast paboTa MPeToaaBaTelis Co CTYJJCHTOM IO3BOJISIET BBISBUTH IPOOJIEMBI B
YCBOCHHSI y4eOHOro MaTepuajla M B pe3yjbTare IICJICHANPABICHHOTO OOCYXICHHS U
WCTOJIB30BaHUST MH(MOPMAIIUN TPEBPATUTh €€ B TOJIMHHBIC 3HAHUA, T.€., C TAKUMH 3aJa4aMHu
MOJKET CIIPaBUTHCS TOJBKO IEIaror, peajbHO, a HE BUPTYaAJIbHO YIIPABJISIONUM IIPOIECCOM
00y4eHHs, TOHUMAIOIINH OCOOCHHOCTH ayIUTOPHH, €€ 3alpoChl U BO3MOXKHOCTH, OIEPATHBHO
KOHTPOJIMPYIONUI padoTy Kaxkmoro cryaeHta. OTcloga HampalimBaeTcs BBIBOJA, YTO POJb
peanbHOrO Ieaarora, HEMOCPEACTBEHHO pPa0OTAIOMIET0 CO CTYyACHTaMH, HE HAET HU B Kakoe
CpaBHEHHE C IMCTAaHIIMOHHBIM HACTaBHHKOM. be3 «ddekra mpucyTcTBHs» MpernonaBaTels |
COKYPCHUKOB CJIA0CIOT M TIOCTEIIEHHO HCYE3al0T KOMMYHUKATHBHBIE CHOCOOHOCTH, yMEHHE
paboTaTh B KOMaH/E, COLMAIbHBIA HMHTEIUICKT, MaJaeT YPOBEHb KOTHUTHBHBIX CIIOCOOHOCTEH,
alalTUBHOCTD, KOTOPBIE SBISIOTCS OCHOBHBIMU KPHUTEPHSIMHU COBPEMEHHOTO CHEIHAINCTa |
PYKOBOJIUTEIIS.

Crnemyer Tak € YYUTBIBATh, YTO OHJIAWH-KYpCHl HE B COCTOSIHUM KOHTPOJIMPOBATH, «KaK
JIOAM  y4aTcs», CIOXKHO OTCIEOUTb JEHCTBUTEIBHO JIM OHHU CMOTPAT M BOCIPHHHUMAIOT
MHGOPMALIHIO WM OHA JUIIG (OH IS IPYTUX 3aHATHH, KOTJAa U OYeMy OHH OpOCaloT KypCHI, a
0€e3 3TOro HEBO3MOKHO BBIIBUTH ITPOOJIEMb] B O0YYEHUHU U YIYUIIUTh KOHTEHT.

Kak oTmedaroT ydeHble, OTCYTCTBHE HEOOXOIMMOCTH KOHCIIEKTHPOBAHHS, JOCTYITHOCTDH
MOKUCKa MH(POPMALIMU B MHTEPHETE TOTOBBIX OTBETOB IO JIFOOOMY BONPOCY, pa3apo0JeHHOCTh U
BU3yalM3aus MH(GOpPMAIMM NPUBOIAT K TaJCHHIO KOTHUTHUBHBIX CIIOCOOHOCTEW, y CTYICHTOB
CHMJKAeTCs CHOCOOHOCTh BBIJCNATH TJaBHOE B HMH(OPMAIMM, YIaBIMBAaTh CYTh COAEP)KaHUS U
MpOOJIEMBI, MBICIIUTh CUCTEMHO W KPUTHYECKH aHATU3WpOBaTh MH(OpMaiuio. BnepBbie ¢ 3TuM
cronkHynmuce B 20-m Beke CIIA, naHHoe sBieHHME NONy4YMJI0 Ha3BaHHe «JI0XKHOTO
npodeccCHOHaIN3May, KOTIa XOPOIIO BIaICIolie HHPOPMAITMOHHBIMU TEXHOJIIOTUSIMH PaOOTHUKH
He Moriu 3((EeKTHBHO CHCTEMaTU3MpPOBATh M MCIOJIB30BaTh A00bITYI0 HMH(popMmanmioo. Ceroans
aHajioruyHasi mpoOjemMa HaOIoJaeTcss B 00pa30BaTENbHON Cpeje W JaKe IMOJydusia Ha3BaHUE
«uppoBoe CIad0yMHE».

K HeraTwBHBIM MOCIENCTBUSAM NU(POBU3ANMU OTHOCIT TaK K€ TO, YTO IPETOAaBaTeNb B
YCIOBUAX IM(PPOBHU3AIMU BBIHY)KJEH OCBAaUBaThb OIPOMHOE KOJHMYECTBO WH(MOPMAIMOHHBIX U
UG POBBIX KOMITETEHIINH, YTO TpeOyeT OONBIIMX 3aTpaT BPEMEHH, MPUBOAUT K AMOIIMOHATEHOMY
BBITOPAHMIO M CTPECCy, a caM TBOPYECKMH IMporecc oOydeHHs OTXOJUT Ha BTOPOW IIJIaH,
npeBpamaeTcs B HaOOp YeTKUX HOPMATHBOB, TPEOOBAaHUI W MHCTPYKIIHMA, BBIXOJAIIMBAS YKUBYIO
atMocdepy. [Ipu HECTIOCOOHOCTH WIIM HEXETaHUM OCBAaUBaTh IU(PPOBBIE TEXHOIOTHH JaXKe CaMblil
BBICOKOKBATM()UITUPOBAHHBI  TPENoJaBaTellb ~ CTAHOBUTCS ~ HEKOHKYPEHTOCIIOCOOHBIM U
BBIHY)KJICHBI YXOAUTh M3 HOBOW CUCTEMBI 00pa30BaHUs.
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Henp3s HemooneHWBaTh OOMIEKYIBTYPHBIE KOMIIETEHIIMU JJIsi CIEIHMATUCTa C BBICIIUM
oOpa3oBaHMEeM, TaK Kak OH Oy[eT yIOpaBiATh APYTUMH JIFOABMH, OCBOCHHE BBICIIHX
WHTEJUICKTYATbHBIX U KYJIBTYPHBIX IIEHHOCTEH OCOOCHHO aKTyallbHO TaK K€ B 310Xy 000CTpeHUs
I00ABHBIX TTPOOIIEM.

HeraruBHple acmekTbl HU(POBHU3AIMU BBICHIETO OOpa30BaHMsS BAaXXHO U3ydaTh Ha
CHCTEMAaTH4YECKOH OCHOBE W YYUTHIBATh JIJISl YIIPABJICHUS MpoIieccoM udpoBHU3anum o0pa3oBaHusl.
C IETTbI0 MUHUMU3AIUN HETaTUBHBIX MOCIICCTBHIA.
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UHTEJUIEKTYAJIBHBIE SCADA-CUCTEMBbBI U UX IPUMEHEHUE
B OBPA30OBATEJIBHOM INPOLHECCE

H.HM. YabsaHoB
benopycckuil rocy1apCTBEHHBIM YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Peciybnuka benapycs

WuTennektyanusanus SIBISIETCAd TJIaBHBIM  HANpaBICHHEM Pa3BUTHS  COBPEMEHHBIX
TEXHOJIOTHH, a CBOWCTBO MHTEIUICKTYAJIBHOCTH TPHUCYIIE BCEM HOBEHIIMM HHGOPMAIIHOHHO-
YIPABISIONIMM CUCTEMaM. OTH BBIBOJBI BBITEKAIOT U3 MPAKTUYECKOTO OMbITa PadOTHI BETYIIUX
MPOMBIIICHHBIX (UPM M KOMIIAHUHM, 3aHUMAIOIIMXCS MTPoOIeMaMy aBTOMAaTHU3AIUU YIIPaBIIEHUS B
CaMbIX pa3idM4YHbIX oOmacTax. OMNBIT TOCIHEAHETO MAECATUIIETHS II0 PEIIeHHUI0 MHOXKECTBa
MPaKTUYECKUX 3a7a4 U CO3/IaHUI0 COTEH MPAKTHUYECKHU JEHCTBYIONIUX CUCTEM TTOKa3all, YTO UMEHHO
MHTEJUICKTYaJIbHBIE TEXHOJIOTMHM OKa3bIBAIOTCS Ham0oJiee KOHCTPYKTUBHBIMU M JKOHOMHUYECKH
OTIpaBIaHHBIMU MIPU Pa3padOTKEe COBPEMEHHBIX CHUCTEM aBTOMATU3UPOBAHHOTO yIIPABICHHUS.

B nacrosimiee Bpemst cuctemsl kitacca SCADA (Supervisory Control And Data Acquisition,
Jlucretuepckoe ympaBieHHe U cOOp JaHHBIX) SBISIOTCS BechbMa A(PGEKTUBHON TEXHOIOTHEH
ABTOMATU3MPOBAHHOTO  YIPABJICHHUS JUHAMUYECKMMU CHCTE€MaMH BO MHOTHUX  OTPacisixX
npombiiieHHOCTH. CoBpeMeHHble SCADA-cucTeMbl UMEIOT CXOXKUE BO3MOXKHOCTU M MPUHIUIIBI
(G YHKIIMOHUPOBAHUS, KOTOPHIE TO3BOJISIOT PEIIMTh TUIIOBBIE 3aJa4M, TaKUE KaK: JUCIETUYEPCKUI
MOHHUTOPHHT W COOp JaHHBIX O MPOTEKAaHHUH TEXHOJIOTHYECKOTO TMpoIlecca, YIpaBIeHHE MPHU
HaJUYUHU YETKUX aJTOPUTMOB U MOJHOUN (hopMann30BaHHON MojAenu o0bekTa yrpaBieHus. OIHaKO
MPOMBIIIJICHHBIE YW TPAHCHOPTHBIE MpeAnpusituss XXI-ro Beka NpeacTaBisIFOT co0oil BechMa
CJIOXKHBIE COIMOTEXHUYECKHE JIUHAMUYECKHE MHOTOMApaMETPUYECKHe KOMIUIEKCHI, M CPEJICTB,
npenoctabisgeMbix 00braHBIME SCADA -cuctemamu, y>xe HeI0CTaTOYHO.

WNHTennekTyanu3amus SBIASETCS TJABHBIM  HANpPABJICHHEM Pa3BUTHS  COBPEMEHHBIX
TEXHOJIOTUI, a CBOWCTBO HWHTEUIEKTYaJIbHOCTH JOJDKHO OBITh MPHCYIIMM BCEM HOBEHUIIUM
MH(OPMAaLIMOHHO-YTIPABISIONINM cucTeMaM. Pa3znuunblie crpaterun untemiektyann3anuu SCADA -
CUCTEM HAIpaBJICHBI Ha PeaM3allli0 UHTEIUICKTYaTbHOU HH(DOPMAIIMOHHON MOAIEPKKH YeTTOBEKa-
omeparopa, ucnoisiytomero cpeacrsa SCADA. Takyro moanep Ky MOKHO peaqn30BaTh ITyTEM
MMOCTPOCHUS HEUETKHX JIMHIBUCTHUECKUX 0a3 JaHHBIX/3HAHUN BMECTE C MOJACHCTEMaMU HEUYETKOTO
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BBIBOJIa, MpHueM uHpopMauus Uil TOPUHATHS  PEIICHUH  MOXET  BBIBOAMUTHCS  HaA
aBTOMATU3MPOBaHHOE paboyee MeCTO YeoBeka-oneparopa [ 1, 2].

Onwupasice Ha pabotsl [1, 2], npuBeaeM CHHCOK OCHOBHBIX HMHTEIUIEKTYaJIbHBIX
kKoMnoHeHTOB  nepcriekTuBHOM ~ SCADA-cucrembl. K MX  4MCily  OTHOCSTCS:  JIOTHKO-
JUHTBUCTUYECKAs MOJIEIb CHUTYyallMM; HEYeTKas IPOAYKLIMOHHAs MOJAEIb JAMArHOCTUPOBAHMUS;
HeYeTKasi INPOLYKLHMOHHAs MOJENb IIPOrHO3UPOBAHUS IIOCIEICTBUN AHOMAJIBHBIX CUTYallUH;
HEYeTKasi MPOAYKLIMOHHAS MOJENb IPOTHO3MPOBAaHUA JeicTBUi nucmerdepa — «Uto Oyner —
eciu?»; KOTHUTUBHO-Tpaduueckass MOJENb MHOJAECPKKH OOpa3HOro IpeICTaBICHUSI CUTYallUu;
BOIIPOCHO-OTBETHAsI AUAJIOT0Basi MOJEIb; MOJIENb [TOMCKa yrpaBisonmx aAeicteuil. Ha pucynke 1
IpeJcTaBIeHa 00I11as apXUTEKTypa MHTEIJIEKTYalbHON HH(OPMAIMOHHON CUCTEMBI YIIPABJICHUS.

Oynkuuu  uHTeIeKTyanbHbIx  SCADA-cuctem BkIOYalOT B cebs Bce  (QYHKUIUU
TpaguimoHHbIX cucTteM SCADA, a TakKe: CUTyaIllMOHHBIN aHaJIU3 COCTOSIHUN OOBEKTOB KOHTPOJIS
W YIpaBJICHUs; JIOTUYECKUI aHAINW3 COOBITHH, aHOMAJIbHBIX CHUTYallUi; JTUArHOCTUKA COCTOSHUS
TEXHOJIOTUYECKOT0 000py0BaHUs; NMporHo3 noseaeHus TII Bo BpeMeHH; ONepaTUBHBIA IOUCK
JEMCTBUM NepcoHana IpyU BOZHUKHOBEHUH HELITATHBIX CUTYyalUi; paboTa MPUKIaJHOW CUCTEMBI C
HabopaMu NapaMeTpoB, pACCMAaTPUBAEMBIX KaK «EAMHOE Lienoe (rpanysuus HHGopMalLin).

B kauectBe mnpototuna wunremiekryalibHOH SCADA-cUCTEMBI MOXHO B3SITb CHUCTEMY
TRACE MODE, paspaborannyto B Poccuiickoii ®enepanuu ¢upmoir AdAstra, kotopas
IpelHa3HayeHa JUIsi  CKBO3ZHOTO  INPOTrpaMMHPOBAHUSl  PACHpPENEICHHBIX  HMEpPapXUUYECKHUX
aBTOMAaTU3MPOBAHHBIX CUCTEM YIpaBJIeHUs TexHonornyeckumu npoueccamu (ACYTII).
S I e | o ——"

[

> obbekTa ynpasneHus ”
ymp: ornepaTuBHOMN [esITeNbHOCTM)

BA3A [IAHHbBIX »|  Pewatenb 3a4a4 NOAAEPKKN MPUHATUA | BA3A 3HAHWN
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AHOMasbHble </‘/

cuTyaumm
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v aHOMa/IbHbIX
OnepaTopsl cuTyaumit
(KOHTPOIb COCTOSHUS, M
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O6bACHEHME NOTUKK
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Y
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MHCTPYKLMUK
Peanusaumna KomaHZbl AUCTaHLMOHHOMO
peleHuni ynpasieHua
4| O6bEeKT KOHTPO/IA U yNpaBieHNUs

Pucynok 1 — ApXuTeKTypa HHTE/LUIEKTYAJIbHOI HHGPOPMAIIMOHHOI CHCTEMBbI
ylnpaBJIeHUS

[Tpy BBIMOJIHEHUH MPAKTUYECKUX PAa0OOT MO AUCHUIUIMHE «ABTOMATH3MPOBAHHBIE CUCTEMBI
yIpaBiIeHUs! TEXHOJIOTMUYECKUMHU TMPOIlecCaMu MUIIEBBIX MPOU3BOJCTBY» CTYACHTHI CHENMATBbHOCTU
«MHpopMallMOHHBIE CHUCTEMBI M TexXHoJorum» paspabatbiBatoT mpoekTsl ACYTII B SCADA-
cucrteme TRACE MODE.

[TIpumep pesyabrata paboTel Hambosiee wuHTEepecHoro mpoekta ACYTII B pexume
SMYJISILIUY, C TPEHJIOM U MHEMOCXEMOM MpeIcTaBleH Ha pUCYHKax 2 u 3.

158



EK myex | T Te
3K CTOI Xoroodnan
- soda
PK
L9333 s
3
Ha aeeyuiry = . —
< s
— Ry
£
u @
% Mac. N
{ Tomoewrii npodyxn
-C Bpaxcka |I=é
20T -C - 'y
- wlla % ob.

Bpaxchol ducmurazm ACAY 3K
I EzE
- 2 PK ACAY PK

ACAY BK
5K

4 c % 06, 197 EI_%

TIpoCMOTp APXHBHBIX .- ke miopam L BB c | 18

AAHHBIX [ 161 [ -
e — Cueyiunvre macna
e

107
| i=——

Esgc) o

)
' rlla Tomepnas eoda
LI ] g =

L —
ITap -%“6'

Pucynok 2 — MHemocxeMa npouecca peKTupukanuu
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Pucynok 3 — JKpaH yCTaHOBKH MapaMeTPOB PeryJsiTopa, BbI0opa peskuMa padoThl
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[Toctpoenue mpukianHoil cucreMbl Ha ocHOBe SCADA-cucTeM pe3ko cokpaiaer Habop
He0OXOIMMBIX 3HaHUH B 00JaCTH KJIACCUYECKOTO MPOTrPAMMUPOBAHUSL, TO3BOJISISI KOHIIECHTPUPOBAThH
YCUJIHSI TI0 OCBOCHUIO 3HAHWI B CAaMOI MPHUKIIATHON 00JIacTH.

Crnenyer oTMeTuTh TeHAEHIMU BKIO4YeHUsT SCADA-cucTEM B CHUCTEMBbI KOMILUIEKCHOM
ABTOMATH3AIMHA TPEINPUATHS. ITO OOECHeurMBaeT TOYHYIO, CBOEBPEMEHHYIO HHGOpPMAIUIO Ha
Ka)KJIOM YpOBHE IPOU3BOJICTBA.

[Tpumenenne B SCADA-cucTtemMax HOBBIX TEXHOJOTHMH, pa3paboTKa HWHCTPYMEHTAIbHBIX
CPEICTB KOMIUIEKCHOM aBTOMATH3allUd MPEINpPHUSITHS CBUACTEIbCTBYIOT O CTPEMIICHUH U
BO3MOXXHOCTH (hHUPM-pa3pabOTINKOB MOCTOSIHHO COBEPIICHCTBOBATH CBOU MPOIYKTHI, UTO SIBIISICTCS
HEMaJIIOBaXXHBIM (PAaKTOPOM MpPH BbIOOpPE MHCTPYMEHTAJIBHOTO CPEICTBA, JaKE€ €CIM HE BCE €ro
TEXHOJIOTUYECKHE PEIICHUs B OJivKaiiiiee Bpems OyayT HCIIOIb30BaHbI TOTPEOUTEISMHU.

Crniucok nureparypsl
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HEKOTOPBIE ACIEKTBI IPUMEHEHUS
COBPEMEHHBIX MATEMATHYECKHUX ITAKETOB B ITIPEIIOJJABAHUY KYPCA
TEOPETHYECKHX OCHOB JJIEKTPOTEXHHUKHU

E.I'. HpiMOapeBuy
benopycckuil rocy1apCTBEHHBIM YHUBEPCUTET UIIEBBIX U XUMUYECKUX TEXHOJIOTUH,
r. Morunes, Pecnnybnuka benapycn

bypHoe pa3BuTHE CpeACTB BBIYMCIMTEIBHONH TEXHUKH U pa3paboTka OOJIBIIOTO
MHOroo0pasusi MPUKIATHOIO IPOrPaMMHOIO 00eCHeueHMs, HAIpaBICHHOTO HA pPELICHHE 3ajad
aBTOMATU3MPOBAaHHOTO  INPOEKTUPOBAHHUSA, CO3JAHME  MOILIHBIX  TECTOBBIX  IMPOLECCOPOB,
MIPOrpaMMHBIX MPOAYKTOB JUIsi 00pabOTKM rpapuueckod M MyJIbTUMEIUWHON uH(popManuu, a
TaKXe COBPEMEHHBIX MaTeMaTHYECKUX MAKETOB, MO3BOJSET ONTUMHU3UPOBATh YUeOHBIN Mpolrece B
OTHOIICHWU psila TEXHUYECKUX JUCHMIUIMH, TPAJAULMOHHO HMEIOUIMX 3HAYUTENbHYIO
MaTeMaTHUYecKylo Harpy3ky. OQHON UX TaKUX AMCLUILUIMH sBJseTcs Kype «TeopeTnueckue 0CHOBBI
EKTPOTEXHUKHW», B TMIPOLIECCE HU3YYEHHs KOTOPOrO CTYAEHTaM IPHUXOAUTCS HCIOJIb30BaTh
MIPaKTUYECKH BECh amnmapar BbICHIEH MaTeMaTHUKM B 00bEMe COOTBETCTBYIOLIEH ydeOHOM
porpamMMbl. DTO MPUBOIUT K CYIIECTBEHHOMY PACXOI0BAHUIO y4eOHOTO BPEMEHH Ha JIEKIIMOHHBIX,
MPAKTUYECKHUX U JTa0OpaTOPHBIX 3aHATUSAX Ha pelIeHHe cyry0o MaTeMaTHuyecKux npoOiem 3aauu B
yuep6 ee MNPUHUUWIUAIbHOMY TIIOHMMAaHMIO C TOYKHM 3PEHHUS 3aKOHOB TEOPETHYECKOMH
ANEKTPOTEXHUKU U (PU3NYECKOW CYTH Pa3IMYHBIX IPOLECCOB, MPOUCXOIANINX B DJIEKTPHUUECKUX
LHensX B CTAllMOHAPHBIX U MEPEeXOAHBIX pPeXUMax paboThl. Bo3HHKaeT cBoeoOpa3HbIN
METOJIMYECKUI MapaJoKC MEeXAy HeOOXOIMMOCThIO JOBECTH pEIICHHE KaKJI0M paccMaTpUBaeMoOi
Ha 3aHATUAX 3aJa4d O €€ IOJIHOTO JIOTMYECKOI'O 3aBEPLICHMsSI, TO €CTh MOJIY4YEHMsI pe3ysbTara
pellleHrs B 4YMCIOBOM (opmare, M KeJIaHWeM 3a0CTPUTh BHUMAaHUE CTYIEHTOB HE CTOJBKO Ha
Cyrybo MaTeMaTHUeCKUX IpeoOpa3oBaHUAX, CKOJBKO Ha NPUHIMIUAIBHBIX COOTHOLICHHUAX H
3aKOHAaX, MO3BOJISIOIIMX MOJYYUTh ITO OKOHYATEIHHOE YHUCIOBOE DELIEHHE B MPHUHIUME. ITO
OOCTOSITENICTBO MMEET M €lle OJHY CTOPOHY: Hajluyue OOJBIIOr0 4YHCia JIaKe HECIOKHBIX
anredbpanveckux MpeoOpa3oBaHUM, KOTOpBIE BCErJa MPUCYTCTBYIOT MPH PEIIEHUU MPAKTUYECKU
mo00# 3a7auy, O4eHb OBICTPO MPHUBOJUT K YTOMIISIEMOCTH CTYJIEHTOB M MOYTH IOJIHOW yTparte
uHTepeca. [IpsMbIM creacTBHEM 3TOTO SBIISETCS, YCIOBHO roOBOps, <3 (EKT KCEpOKOMPOBAHUS,
Korja OoJibIIasl YacTh CTY/IEHTOB TPYIIIbI, IPOCTO MEPEHOCHUT 3aITUCH K PEIICHHIO 3a/1a41 C IOCKH B
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TeTpajb, HE MOABEpras MX MPH 3TOM HH KPUTUYECKOMY aHAIU3Y, HH KAKOMY-THOO, XOTSI OBl
MUHUMAaJIbHOMY, OCMBICICHHIO. HeomHOKpaTHO NpuUXOoauiIoch HaOI0[aTh, KOrjaa Jake camble
MPUMHUTHBHBIE apu(PMETHYECKUE OMIMOKU, MOSBISIONINECS HA JOCKE, OCTAIOTCS HE3aMEYCHHBIMU
JUISL CTYJIEHTOB.

O4YeBUIHBIM BBIXOJOM M3 CKIIAIBIBAIONICHCS CHUTYAIlMH SIBJISETCS IIMPOKOE BHEAPEHHUE B
y4eOHBIi MPOLIECC COBPEMEHHBIX MAaTEMATUYECKUX MTaKETOB U IIPOrPAMMHBIX CPEJCTB rpaduuecKon
BHU3yaIH3alluu OBICTPO MPOTEKAOIIMX TEPEMEHHBIX MpoIleccoB. Tak, Hampumep, UCHOIb30BaHUE
TaKuX HM3BECTHBIX MaTeMaTHdeckux mporpamm kak MathCad, MatLab, Maple u Mathematica, B
Mpolecce U3Y4YEHUs Kypca TEOPETHUYECKHUX OCHOB JJIEKTPOTEXHUKHU TO3BOJIMT 33JIHCTBOBATH MX
BBIUHCIIUTENbHBIE PECypChl HEMOCPEICTBEHHO Ha BBINOJIHEHHE TPOMO3AKUX alreOpandyeckux
npeoOpa3oBaHuii. ITO B CBOIO OYEpe/Ib MO3BOJIUT ONTUMU3UPOBATH y4eOHOE BpeMsi, OCBOOOIHB €T0
3HAYUTENIbHYI0 4YacTh JMJI PAacCMOTPEHHs] CYry00 NpUHLUIUAIBHBIX BOMPOCOB MPUMEHEHUS
3aKOHOB M YPaBHEHUN TEOPETUUYECKOM AIICKTPOTEXHUKH ISl aHAJIU3a MPOIECCOB B AJIEKTPUUECKHUX
LeMsX.

B nmanHOM [0OKNaje TPHUBOMATCS HEKOTOPBIE pPE3yJdbTaThl W3 OMNBITA MPUMEHEHUS
MareMmarnueckux nakeroB MathCad m MatLab npu npoBeneHnr pacueToB SJIEKTPUUYSCKUX IIETICH
Ha TPaKTHYECKUX U JaOOPATOPHBIX 3aHATUAX Kypca «TeopeTHIecKre OCHOBHI 3JICKTPOTEXHUKI.

VIIK 681
UCMOJb30BAHUE NH®OPMAIIMOHHBIX TEXHOJIOT Ml
B OBPA3OBATEJLHOM MPOIECCE HA KA®EJIPE TEXHOJIOT AU ITPOTYKIIAN
OBIIECTBEHHOI'O MUTAHMS X MSICOITPOAYKTOB

O.B. llIkaopos, B.B. Peabko-boamep, U.U. AnapeeBa
benopycckuil rocy1apCTBEHHBIM YHUBEPCUTET MUILEBBIX U XMMUYECKUX TEXHOJIOTUH,
r. Morunes, Peciybnuka benapycs

CoBpeMeHHbII eproAa pa3BUTHs OOLIECTBA XapaKTEPU3yeTCsl CUIIbHBIM BIMSHUEM Ha HEro
MH(OPMALIMOHHBIX TEXHOJIOTHH, KOTOpbIE IPOHUKAIOT BO BCE C(ephl UETOBEUECKON AESITETbHOCTU
1 00pa3yloT riao6anbHOe HH(OPMAIIMOHHOE MPOCTPAHCTBO. HeoTheMieMol 1 BaKHOW 4acThIO 3THX
MIPOLIECCOB SIBJIIETCS MH(pOpMaTU3alus 00pa3oBaHusl.

B wnameit crpane mnpunsata KoHuenuus wuHbopMaTH3alUU CUCTEMbl 00pa30BaHUS
PecniyOnuku bemapych, koTopas 3aJaeT OCHOBHBIE LENH, 33Jauyd M HAIpPaBJICHUS, a TaKxKe
onpezenseT 0a30Bble MPUHLMIIBI, MOAXOAbl M YCJIOBMS Uil YCIEHIHOMW peanu3aluy Iporecca
uHpOpMaTHU3ALIUH.

B nenax peanuszanuu KoHuenuuu noikeH OBITH BBIIOJIHEH psJl YCIOBHUM, B TOM 4YHCIIE
CBOEBpEMEHHas pa3paboTka HEOOXOAMMBIX OO0pa3oBaTEIbHBIX PECYpCOB U YCIYr, MoJeled u
METOJMK HX 3((EKTUBHOIO HCIIOJIB30BAHUSA, a TaKXK€ MOJArOTOBKA CIEHUAINCTOB CUCTEMBI
00pa3oBaHMs K UX IPUMEHEHHIO B YCIOBUAX MOOMIIBHOTO 00pazoBanus [1].

OnHuM U3 BapHaHTOB peanu3anuu JaHHOW KoHuenuuu siBisieTcs co3/laHue 3JIEKTPOHHBIX
y4eOHbIX nocoOuil. [IpenmMyiiecTBa 3J1€KTPOHHOrO y4eOHMKA M0 CPaBHEHHIO C TPAAMLIMOHHBIMU
(meyaTHBIMHU) Y4€OHUKAMMU:

1) BO3MOKHOCTb HAIOJIHEHUS! MOIIHBIMU HArJISIIHBIMU CPE/ICTBAMH;

2) KOMITAKTHOCTh XPaHEHHUSI OTPOMHBIX MacCHBOB HH()OpMAIIHH;

3) ynoOCTBO peaaKTUPOBAHUS;

4) MOCTYIHOCTb;

5) MHTEPaKTUBHOCTB;

6) ynoOCTBO OOpalieHus;

7) BAapHaTUBHOCTD B UCIIOJIHEHHH;

8) nemieBu3Ha;

9) MmoOuIBHOCTS [2].
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Ha kadenpe TeXHOIOrUU NPOIYKIIMH OOIIECTBEHHOrO MUTAHUSA M MsconpoaykToB BI'YT B
pamkax rocOrokeTHoit HUP pa3paboTan MHTErpupOBaHHBIN MEKIUCIUTIIMHAPHBIA JICKTPOHHBIN
y4eOHUK JuIsi cTyeHToB cnenuanu3anuu 1-49 01 02 01 TexHonorusi Msica ¥ MSICHBIX MPOJIYKTOB.
[Ipn co3maHuu SJIEKTPOHHOTO Yy4dyeOHWKA OCHOBHOW mporpammoit sBisuiack TurboSite. Ha
OCHOBaHUU PE3YyJIbTATOB AHATMTHYECKOTO 0030pa JUTEPATypHBIX TAHHBIX CO3/[aHA HepapXUIHas
CTPYKTypa MPOEKTUPYEMOI'O DJJIEKTPOHHOIO yueOHMKa, coOpaHa, MpoaHaIM3UpOBaHA U
CUCTeMAaTHU3MpOBaHa HeoOXoaumass WH(OpMamus sl pas3leloB MPOSKTUPYEMOTO 3JIEKTPOHHOTO
yueOHUKa.

[Ipumep CTpyKTyphI pa3ziena 3JIEKTPOHHOTO ydeOHMKa mpuBefeH Ha pucyHke 1. [Tpu stom
JUIs yAOOCTBa HAaBUTALIMM IO AJIGKTPOHHOMY H3JaHHMIO COXpaHEHa Bkiangka «(Oenasnenuey, MO
KOTOPOU MOXKHO B OJIMH KJIMK TIEPEHTH 00paTHO HA TJIABHYIO CTPAHUIy Y4cOHUKA.

Paznen «llepBuunas nepepaboTKa KPYIMHOTO POraToro CKOTa» COJAEPKUT TEXHOIOTHUYECKYIO
cXeMy IepepaboTKH Ty, HH()OPMAIHIO O TTOPO/IAX, & TAKIKE OMMCAHUE ITANIOB TEXHOJIOTHYECKOTO
rpolecca NepBUYHON MepepaboTKU TYII KPYHMHOIO POraToro CKOTa ¢ MHTEPAKTUBHBIMU CCHUIKaMU
HAa TMOCJIEAYIOLINE Pa3IeIbl.

Paznen «IlepBuynHas nepepaboTKa CBHHEH» CKOMIIOHOBAHA 1O CTPYKTYPE, aHAJTIOTUYHOM IJIs
Bkinaaku «llepBuunas mepepaboTka KpPYHMHOTO pOraToro CKOTa», C Y4YE€TOM OCOOEHHOCTEH
nepepaboTKU TYIIl CBUHEH.
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Texnoaozun msaca

% Ocnaenenue

Oznaenemue

INepeuyuHas nepepaboTka KPVIIHOTO DOTraToro CKOTa (eudeo: eudeo 2)

[lepenyHad nepepadorka ceuHeil (eudeos gudeo 2)

TIpoH3EOACTED MACOMPOAVETOBR

ITpon3E0ACTEO ANNENPOAYKTOR

XonogunsHas obpaboTka maca

BeszonacHoOCTh IpOT} 1 MAconepepaboTKu

Pucynok 1 — I[Ipumep cTpyKTYypbI pa3ziesia 31eKTPOHHOT0 y4eOHNKA B Opay3epe

JlaHHBIA pa3men BKIOYAaeT B ce0sl CIEMyIONIHe IMOApa3/Ieibl: TEXHOJOTHMYEeCKas cxema
nepepaboTKU TYII, CBEACHHUS O TMOPOJaX, OCHOBHBIE JTambl TEXHOJOTHYECKOTrO MpoIiiecca
MEePBUYHON TIepepabOTKH CKOTa W TPeOOBaHWS K HMX OCYIIECTBJICHHIO (MPU TEpexojae To
WHTEPAaKTHUBHBIM CCBUIKAM), a Tak)Ke€ OCHOBHBbIE (PU3UKO-XUMHUECKHE U OHOXUMHYECKHE
M3MEHEHMsI, TPOUCXOIAIINE B CHIphe Ha NAaHHBIX dTamax. Takke B JAaHHOM pasfelie COICPKHUTCS
BUJIC03AITICHh TEXHOJIOTUIECKOTO MPOIIECCca, OTKPBIBAIOIIASCS MO CCHLIKE.

Paznen «O0paboTka cyOMpOAYKTOBY» COCTOWT W3 WH(POPMAIMH O WX KiIacCH(pUKAIUN U
OMHCAaHUs TEXHOJIOTUYECKOTO TMpolecca MX OOpabOTKM B COOTBETCTBHUU C TEXHOJIOTHMUECKUMU
cxemamu. B mozapaszienax ¢ ommcaHHMEM TEXHOJOTHYECKOTO Iporecca 00paboTKH CyOmpoIyKTOB
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COJIEPKATCsl MHTEPAKTUBHBIE CCCBUIKH JJISl NIEPEX0/a Ha CTPAHUILy C ONMHMCAHUEM aHATOMUYECKOTO
CTPOEHUS KaKJIOI0 U3 BUJI0B CYOIIPOAYKTOB.

Pasnen «lIpon3BoACTBO MSCONPOAYKTOB» COCTOUT W3 CHEAYIOIIMX MOJPA3/AEioB:
«IIponzBozacTBO KONOACHBIX M3aENUIY, «I[IpOM3BOACTBO MPOAYKTOB U3 MACAY.

Paznen «IIpon3BOJACTBO KOMOACHBIX W3MIENHID» COCTOMT W3 4YETHIPEX IOJPa3/eiioB, B
KOTOPBIX IpEJCTaB/IeHa TEXHOJIOTUs IPOM3BOJICTBA KaXJOro M3 BHJOB Kojbac. Kaxaelii u3
CTIELMANM3UPOBAHHBIX O BUAAM KOJOAC TMOAPA3AEIOB COACPKHUT CIEAYIOMYIO HH(MOPMAIHIO:
TEXHOJIOTHYECKAsi CXeéMa IIPOM3BOJACTBA M IIEPEYCHb DSTAllOB TEXHOJIIOTMH IIPOMU3BOJACTBA C
MHTEPaKTHUBHBIMH CChUIKaMH Ha JOKYMEHTHI B (popmate .pdf. B m1aHHBIX TOKyMEHTax MpeacTaBiIeHa
uHbopmanusa ¢ TpeOOBaHMAMHU K ONEpalUsM, a TaKXKe XapaKTepUCTUKA (PU3MKO-XMMHYECKHX U
OMOXMMHUYECKUX NU3MEHUSX, IPOUCXOISIINX B CBIPE B IIpOIlecce MepepadboTKy.

Paznen «IIpon3BoACTBO MPOAYKTOB M3 MsCAa» COACPKHUT XapaKTEPUCTHKY aCCOPTHMEHTa
IIPOJYKTOB M3 MsCa C KpPaTKUM OIMCAaHUEM TEXHOJIOIMUYECKOIO IIpoLecca, AJIUTEIbHOCTBIO
olnepanuyii ¥ HOPMAMM BbIXOJAa TIOTOBOM MNPOAYKLUHU CO CCBUIKAMH Ha HOPMAaTHUBHYIO
JOKYMEHTAIMIO, TEXHOJOTHYECKUE CXEMBbl IIPOU3BOJCTBA IPOAYKTOB W3 MsCa, XapaKTEPUCTUKY
OCHOBHBIX 3TallOB TEXHOJOIMYECKOIo mporecca i  (QU3MKO-XMMHYECKHX, OHOXMMHMUYECKUX
M3MEHEHUN Ha HUX, TPeOOBaHUS K KaueCTBY IPOJYKTOB U3 Msca.

Pasnen «IIpon3BoncTBO  SHUENPOAYKTOB»  COLACPKUT CBEIACHHMS O IHIIEBOM H
OMOJIOTUYECKOI [IEHHOCTH SIHII, TPEOOBAHUS K UX KAUECTBY, & TAKXKE ONHCAHHE TEXHOJIOTHU CYXUX
Y 3aMOPO’KEHHBIX AHLENPOLYKTOB.

B paspene «XomoaumibHas o0paboTka Msca» IpuBeacHa HHMOpMaIUs O crocodax
XOJOAUIBHOM 00paboTKH (OXJIaXAeHUE, NOAMOPaKUBAHKE, 3aMOPaKUBAaHUE, Pa3MOPaXUBAHUE), a
TaKXXe OIMHUCAHBI PEKUMBI 00PAOOTKH M XapaKTEPUCTHKA (PU3NKO-XUMHUYECKUX M OMOXUMHUYECKUX
WU3MEHEHHUH, IPOUCXOAAIIUX B MACE U MACHBIX IPOJIYKTaX.

B pazmene «CymiecTByromme pHUCKH M CHCTEMBI KOHTPOJS OE€30MacHOCTH M KadecTBa
MSICHOM HPOAYKLMHM» PAcCMOTPEHbI BONPOCHI KOMIUIEKCHOTO TOAX0/Ja K 00ecledyeHuro
0€30MacHOCTH MSICHBIX IMPOAYKTOB B paMKaxX CHUCTEMBbI MEHEKMEHTa O€30IacHOCTH MHINEBBIX
IIPOAYKTOB, PACCMOTPEHBI U CUCTEMAaTU3UPOBAaHbl OCHOBHBIE ONACHbIE (haKTOPBI, IPEICTABIAIOLINE
PUCK sl IOTpeOUTEISI, MPpUBEIcHAa HOPMATHBHAs 0a3a, perIaMeHTUPYIOIAasi BBITYCK 0e30I1acHOM
IIPOSYKIIHH.

PaccMoTpens! 1 mpuBeIEHbI:

— TpeboBaHUs 3aKkoHoJarenbcTBa PecnyOnuku  benmapych, TamoxkeHHOro corosa,
EBporeiickoro 3kOHOMU4ECKOI0 COH03a, PEryIaMEHTUPYIOLIEro BOMPOCH! YIPABICHUsI Kaue€CTBOM U
0€30I1aCHOCTBIO MUIIIEBBIX MPOIYKTOB. JJaHbI CCHUIKM HA TEKCTOBBIN BapUaHT JAHHBIX JIOKYMEHTOB;

— HOpPMAaTUBHbIE M METOAMYECKHE JOKyMEHTbI B cdepe obecrieueHuss 0€30MacHOCTH
MUIIEBON MPOAYKIINH;

— npuHiunsl pazpabotku cucrembl XACCII, MeToauku omnpenesneHuss KPUTHUECKUX
KOHTPOJIbHBIX TOYEK, METOJUKH YCTAHOBJIEHHUS IPOLEAYP MOHUTOPHUHIA, MPOLEIYPhl YIIPABJICHUS
nokyMmeHTtamusmMu  u  3anucsimu  XACCII, nporpammbl npeAaBapUTEIbHBIX TpeOOBaHUI IO
0€30MacHOCTH MHUIIEBOM NPOAYKIMH, OCHOBHBIE OTalbl CO3/JaHUS U BHEAPEHUS CHUCTEMBbI
MeHeKMeHTa 0e3onacHocty numesor npoaykuuun CMBIIIT — XACCIT;

— uHpOpPMaILUA MO NPUMEHEHUIO OaphepHBIX TEXHOJIOTMH TNpH NPOU3BOACTBE MICHOMN
PO TYKIINH;

— TpeOOBaHMS K OPraHU3aIUAM, YUACTBYIOIIMM B IIETIH CO3/IaHUS MUIIEBOM MPOIYKIINHU;

— BeTepUHapHbIE TPeOOBAHUS [IPH TPAHCTIOPTUPOBKE, MPUEMKE U yOO€ KUBOTHBIX U MTHUIIBL;

— OpraHu3alUsi U METOAMKA MOCIeyOOWHOr0 BETEPHMHAPHO-CAHUTAPHOTO OCMOTpA TYII U
OpraHoB;

— BETEepUHAPHO-CAaHUTAPHAs HKCIEPTU3A IPOAYKTOB YOOS KUBOTHBIX MPH MHPEKIIUOHHBIX U
MHBA3MOHHBIX O0JIE3HSX, IPU PaJAUALMOHHBIX MTOPAKEHUIX, OTPABICHUX, BEIHYKIEHHOM YOO0€;

— TUTMEHA U CaHUTapus MPOU3BOJACTBA MsCA, MACHBIX U TEXHUYECKHUX MPOIYKTOB, KPOBH,
SHAOKPUHHOTO U KOXKEBEHHOTO ChIPbS.
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TakuMm 06pa3oMm, B pa3pabOTaHHOM MHTEIPUPOBAHHOM MEXKIUCIUTUIMHAPHOM 3JICKTPOHHOM
yueOHUKE BBICTPOEHA YeTKas B3aMMOCBSA3b MEXAY IUCHUIUIMHAMU crienuanu3anuu TexHomaorus
MsiCa U MSCHBIX IPOAYKTOB M BKJIOYEH MaTepuall CICIYIOIIHNX AUCUUIUIMH: OCHOBBI aHATOMHH U
THCTOJIOTHH  MSICONIPOMBIIIJICHHBIX JKUBOTHBIX, O€30MaCHOCTh MPOJIYKIUU MsCONepepadoTKH,
CTaHIapTH3alMs W cepTU(UKANMS B OTpPaAcid, MPOU3BOJCTBEHHBIM KOHTPOJb, YIpPaBICHUE
KaueCTBOM, TEOPETHYECKHUE OCHOBBI TEXHOJIOTMH MsicCa W MSCOINPOAYKTOB, TEXHOJOTHS Msca U
MSICOTIPOTYKTOB.

Cnucok JutepaTypbl
1 Konuenuusa nndopmaruzanuu cucreMsl oopasoBanus Pecnybnuku benapych Ha nepuon
no 2020 roma [DnektpoHHBIM pecypc] — 15 nmexabps 2020. — Pexum gocryma:
https://edu.gov.by/statistics/informatizatsiya-obrazovaniya/.
2 CrpenkoBa, W.b. TexHomorus co3gaHus 3JICKTPOHHOIO y4eOHO-METOIUYCCKOIO
KOMILIEKCa ¢ MOoMoIIbo mporpamMmbel TurboSite [Dnextponnsiii pecype]. — 24 nekabps 2015. —
Pexxum noctyna: http:// www.bntu.by/news/67-conference-mido/1604--turbosite.html.
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Cexkuus 3
KOMIETEHTHOCTHBIN nmoaxoaB OBPA3OBATEJbHON CUCTEME
YHUBEPCUTETA TEXHUYECKOI'O ITPODUJIA

VJIK 378
O MOJIXOJIAX K ®OPMHUPOBAHUIO
IMPO®ECCUOHAJBLHBIX KOMIETEHIH 1O CIENUAJLHOCTHA
«TEXHOJIOTWSI UHYCTPAU TOCTEINTPUAMCTBA»

H.B. A6pamoBuy, T.M. PribakoBa
benopycckuit rocy1apcTBEHHBIA YHUBEPCUTET MUIIEBBIX U XUMUYECKUX TEXHOJIOTHUH,
r. Morunes, Pecnyb6nuka benapych

CoBpeMeHHOE OOIECTBO, OCHOBAaHHOE€ HA HMHHOBAIMAX, HYKIAETCS B CIECHUAIUCTAX,
CIOCOOHBIX K OOIIEHUI0 U COTPYIHUYECTBY, BJIAJCIOIIMX YMEHHEM IIOJIy4aTb M 0OpabaThIBaTh
uHpOpMaINIO, IPUHAMATh PEHICHUS U JEHCTBOBaTh B HECTAHAAPTHBIX CUTyalusx. B 3Toil cBs3u
npobjemMa KauyeCTBEHHOM IMOATOTOBKM HPO(PECCHOHAIbHBIX KaJIpOB BBIXOJUT B  YHCIO
IIPUOPUTETHBIX HANpABICHUM Pa3BUTUS BY30B M HAKJIAJbIBaeT Ha BbIcLIee O0Opa3oBaHHE HOBbBIE
TpeOOBaHuUs, CBA3aHHBIE C HEOOXOAMMOCTBIO UCIIOJIb30BaHUs COBPEMEHHBIX MOJIX0A0B U CIIOCOOOB
dbopmupoBanus  MPO(HECCHOHATFHOW  KOMIETEHTHOCTH  CTYIEHTOB JUIS  TIOBBIICHHUS  HX
KOHKYPEHTOCIIOCOOHOCTH Ha PhIHKE TPY/a.

B 1mensx mOBBILIEHUS KayecTBa BBIMYCKAEMbIX CIELHUAIUCTOB B OTEYECTBEHHOM
00pa30BaHUM MPOMCXOAUT MEPEX0]l Ha KOMIETEHTHOCTHBIN (hopMaT o0yuyeHHs], B XOA€ KOTOPOro
OCYIIECTBIISIETCS TMOATOTOBKA KOMIIETEHTHOTO MpO(eccHoHalla, OTBEYAIOMIETr0 3alpocaM pPHIHKA
Tpyaa. Jauuelii ¢opmar oO0ydeHHs MpenanojaraeT 3aMeHy NpeAMETHOW IOArOTOBKM Ha
poOJIEMHYIO, TJIaBHBIM CTAHOBUTCS HE 3allOMHHAHKWE MH(OPMAIUH, a Pa3BUTHE MBICIHTEIBHBIX
CIIOCOOHOCTEH CTYJIEHTOB, CBA3aHHBIX C OTOOPOM U aHAJIM30M JaHHBIX, CHHTE30M Pa3JInYHbIX UJEH,
pelleHneM THUIIMYHBIX W HECTaHJApTHBIX, TBOpuYecKMX 3axad. [lpm sTOoM npoumcxogut
¢dbopmMupoBaHKE HE MPOCTO KOMIIETEHTHOTO CIIEIHAIUCTA, 00JIAJAalOMIEro ONpeesIeHHBIM YPOBHEM
3HaHUH, a CIeUUaINCTa, CIIOCOOHOI0 NPUMEHATh UX Ul pa3pelleHus KOHKPETHBIX CUTyallud U
npo6seM. BBITYCKHUK By3a CTAHOBUTCS KOHKYPEHTOCIOCOOHBIM CIEIIMATMCTOM TOT/a, KOTJa OH HE
IPOCTO BJaJeeT 3HAHUSAMH, a 00JIaJaeT CHOCOOHOCTHIO NPEIBUAETh U PEIIaTh MOCTaBJIECHHBIE
3amgaum [1, 2].

KomnereHTHOCTh mpeAcTaBiIsieT COOONH KOMIUIEKCHYKO XapaKTepUCTHUKY JIMYHOCTH,
MIPE/ICTABIISIONIYI0 COOON COBOKYIHOCTh KAadecTB, HEOOXOJUMBIX JJIsi YCHEIIHOTO BBIMOJIHEHUS
JESITEeNbHOCTH B OIpENEeNIEHHBIX OO0JIaCTsX, a TakXe CIIOCOOHOCTh 3(PQPEKTHUBHO pa3periaTh
MpOoOJIEMHBIE CUTYAllMM U 33]Ja4l, BOZHUKAIOIINE B Chepax ee KU3HEACATEIbHOCTH.

[TpodeccrnonanbHass KOMIETEHTHOCTh — 3TO MHTErpajbHAs XapaKTEPUCTUKA JIUYHOCTHBIX U
JeSITeNIbHBIX KadyecTB OyAyIlero CoenualncTa, OTpakawolllas YpPOBEHb €ro 3HAHWW, YMEHHH u
OIBITA, JIOCTATOYHBIX JUIS JIOCTHXKEHHUS ILeslel TNpoQPecCHOHANbHON NEATeNbHOCTH, a TaKxke
COLIMAJIbHO-HPABCTBEHHYIO MO3UIUIO JIMYHOCTU. [IpodeccronanbHasi KOMIETEHTHOCTh MO3BOJISET
BBIIIYCKHUKY aJC€KBAaTHO HHTEIPUPOBATBCA B COLMAJIBHOE NPOCTPAHCTBO U, 3aHUMAsCh
OTIPEAENIEHHOTO0 poAa JAESITEIbHOCTHIO, HAMNpaBisATh CBOE BO3JEHCTBHE HA OKPYKAIOILIYIO
IPUPOJIHYIO, COLIMATIBHYIO CPEAY M pa3InyHbIe 0OLECTBEHHbIE OTHOLIEHUS [3].

[TpodeccuonanpHasi KOMIIETEHTHOCTh MpEATNOIaraeT HaIUYUE y CIEeHUalucTa BHYTpEHHEN
MOTHBAIlMM K KAau€CTBEHHOMY OCYILECTBJICHHIO CBOEH MPO(hEeCCHOHAIBHOW NeATeNbHOCTH, OHA
JOJKHA TMIPEJICTaBIsATh COOON HEe CTaTHYeCKoe, a JUHAMHYECKOe, HEMPEephIBHO M3MEHsIoIIeecs U
pacumpsonieecst CocTosHue [4].

B benopycckoM rocynapCTBEHHOM YHUBEPCUTETE MHUIIEBBIX W XUMHUYECKUX TEXHOJIOTHMH
OTKpbITa TOATOTOBKAa IO HOBOW cnenuanbHocTd 6-05-1013-04 TexHonoruss uHAYCTpUN
rOCTENIPUMMCTBA C TOJyYeHHEM CTerneHH OakanaBpa W kBanudukanuum «Menemxep. TexHomor»
(koJ, HaMMEHOBAaHWE CHEIHMAJIBHOCTH, HAUMEHOBAHHE CTENEHH M KBaTU(UKAIMH YKa3aHbl B
cootBerctBuu ¢ OKPBH 011-2022, BBenennsiM B nerictBue 24 maprta 2022 r.). Jlo HacTosmero
BPEMEHM IOATOTOBKA CIELUAINCTOB MO YyKa3aHHOW crnenuaibHocTH B Pb He ocymecTmisuiace,
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HECMOTpSl Ha TO, YTO HA CETONHSALIHUI J€Hb MHIYCTPHUS TOCTEIIPUMMCTBA SIBISETCS OJHUM U3
CaMbIX OBICTPO Pa3BUBAIOLIUXCS CEKTOPOB SKOHOMUKH, PUHOCUT XOPOIINH TOXOJ M Paclojiaraet
KPYITHOU CEeThI0 MpeanpusaTHii. MHUIIMaTOpOM OTKPBITHS CIIEUabHOCTH 110 npoduiio Texnonorus
MHAYCTPUH FOCTENIPUUMCTBA (peCTOpaHHas AESTeNbHOCTb) BBICTYIIMWIIA COTPYAHUKH YHUBEPCUTETA.

B coorBercTBHM € Ipouenypol M IOPAIKOM OTKPBITHS HOBBIX crenuanbHocred B Pb Ha
kadeape TOBapOBENEHHMsS M OpPraHMU3AaLUU TOPrOBJIM OBbLI IOATOTOBJIEH HEOOXOIMUMBIN IaKeT
JOKYMEHTOB JJIsi BHECeHHs creuuanbHocTd B Kilaccudukarop crenuaabHOCTEH M IOTydeHUs
paspelleHus Ha OCYILECTBICHHUE TOATOTOBKHY 110 IaHHOM CIIENUAIbHOCTH B YHUBEPCUTETE.

TpeOoBanusi K COACpX)aHUIO OOpa30BaHUS MO CIEIHATBLHOCTH, YCIOBHUSM peallu3alluu
OCHOBHOH mpodecCHOHaIbHOW 00pa30BaTeIbHOW MPOrpaMMbl U pe3yjbTaTaM €€ OCBOCHMS
3anokeHbl B ['ocymapcTBeHHBINM 00pa3oBaTeNnbHbIN cTanaapT o crenuanbHoctd OCBO 1-89 03 01-
2021, pa3paboTaHHBIH aBTOPCKUM KOJUIEKTMBOM B coctaBe bomoreko A.lIO., A6pamouu H.B.,
Macanckuit C.JI., PeibakoBa T.M. (mara BBen. 27.07.2022 1., yTBEp)KIEH IOCTAaHOBJIEHHEM
MunuctepcTBa oopazoanus Pecryosnmku benapych ot 27.04.2022 1. Ne 99).

[Ipu paspaboTke 00pa3oBATENBHOTO CTaHAAPTAa AaBTOPbl HCXOAWIM W3 IPHUHIUIA
KOMIIETEHTHOCTHOT'O I10IX0/1a U HEOOXO0IMMOCTH CMEIIEHUS MOAXO010B IIPH OpraHu3aluu 00y4eHus
C MO3UILINU «3HAHHE» Ha MO3ULIHI0 «KOMIIETEHTHOCTbY.

B 2018 r. MunucrepctBo oOpa3oBaHusi Pb KOHKpeTH3HMpOBaJlO U aKTyalU3HpPOBAJIO
TpeOOBaHUS K TPOCKTUPOBAHHIO KOMIETEHTHOCTHO-OPHEHTUPOBAHHBIX  00pa30BaTEIbHBIX
CTaHIapToOB MNOKoJeHUs 3+ B «MeToau4eckuX peKOMEHAALMAX I10 IPOEKTHUPOBAHHMIO HOBBIX
00pa30BaTeNbHBIX CTAHAAPTOB U YYECOHBIX IIAHOB (MOKOJICHHWE 3+)». B 3TOM ke romy mpukazom
Munuctpa obpaszoBanusi Pecnyonuku benapyces ot 18.07.2018 No 594 Obinm yTBepk/I€HBI HOBBIE
MaKeThl 00pa30BaTENbHBIX CTAHJAPTOB BBICIIETO O0pa3oBaHUsA IMEpBOM W BTOpoil crymeHed. C
YYETOM BBILIEYKA3aHHBIX JIOKYMEHTOB pa3pa0OTKy KOMIIETEHLUH HayuHAIU C ONpeAeTeHUs
IJIaBHBIX L[€JI€H MOATOTOBKU BBITYCKHUKOB CIIELIUATbHOCTH!

—(hopMHUpPOBaHHUE U PA3BUTUE COLUAIBHO-TTPO(ECCUOHAIBHON, TPAKTUKO-OPHEHTUPOBAHHOM
KOMIIETEHTHOCTH,  IIO3BOJISIIOIIEM  coueTaThb  aKaJEMHUYECKHE,  COLUAIbHO-TMYHOCTHBIE,
npodeccruoHaIbHbIe KOMIIETEHIIMU JJIs PEeLIeHUs 3ajjad B cepe NpopecCnoHaIbHON U COLMATbHON
NeSITENIbHOCTH;

—(hopMHUpOBaHUE U pa3BUTHE NPOPECCHOHATBHBIX KOMIETEHUUH a1 paboThl B 0OjacTu
UHIYCTPUU FOCTEPUUMCTBA.

Ha ocHoBe neneit 6bu1a pazpaboTana «MaTpHia KOMIIETCHIMNAY, BKIIOYAOLIask TPU TPYIIIbI
KOMIIETEHIIMH (yHUBEpCalbHble, MPOPECCHOHAIBHBIE U CHEIUAIN3UPOBAHHBIE), YTO MOCTYKHUIO
OCHOBOH IpH pa3paboTKe MPOeKTa 00pa30BaTEIbHOIO CTaHAapTa MOKOJIEHUS 3+. YHUBepCalbHBIE,
0a30Bble, NMPOQPECCHOHANbHBIE W CHEIHATU3UPOBAHHBIE KOMIIETEHLMH OIpPENEIsIM C Y4eTOM
HanmonaneHo# paMku kBanudukanuii Beiciiero oopasoBanus Pecnyonuku benapycs.

OO0bekTaMu  NMPOPECCHOHANBHOM  AESITENBHOCTH  CIEUUANNMCTA  SBISIOTCA  YCIYTH,
IIPEOCTABIIAEMbIE OPraHMU3aLMSIMM HMHIYCTPUU TOCTENPUHUMCTBA T'OCYJAapCTBEHHOW M YacTHOM
¢opMm cobcTBeHHOCTH. K BH1aM A€SITENbHOCTH, B KOTOPBIX JOKEH OBITH KOMIIETEHTEH CHEUAINCT
B 00JIaCTH UHIYCTPUU FOCTEIPUUMCTBA, OTHECIH:

— OpraHM3allMOHHO-YIPaBJIEHUYECKYIO;

—  IIPOU3BOJCTBEHHO-TEXHOJIOTHUYECKYIO;

—  CEpBHUCHYIO;

—  DKOHOMHYECKYIO

—  HAyYHO-WHHOBALIMOHHYIO.

Jlng ycnemHoi peanusanuy NoAr0TOBKY 110 HOBOM cIIeMaibHOCTH TeXHOIOTHUA HHIYCTPUH
rOCTENIPUMMCTBA IJIAHUPYETCS pa3paboTKa KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIX  yYEOHBIX
porpaMM HOBOTo MokojieHus (tuna «HaBuratop»), mpu 3TOM BeCOMBIM (DAKTOPOM SIBISIETCS
MIPUMEHEHNE BapUATHBHBIX MOJIETEH yNpaBiIsieMO CaMOCTOSTENbHON pabOThl CTYJIEHTOB, a TaKKe
CUCTEM JUArHOCTHUPOBAHUS KOMIIETEHIUH.

dopmupoBaHue BOCTPEOOBAHHBIX KOMIIETEHIMH B 3TOM NPOPECCHOHAIBHOM CErMEHTE
TpeOyeT HOBBIX MOAXO0JIOB B MOJArOTOBKE KaapoB. Crennduka ux paboTel MOTPeOYeT CYIIECTBEHHO
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Oomplieil, YeM B TPAJAWLIUOHHBIX OOBEKTaX TOCTEPUUMCTBA, CTEMEHW YHU(DUKALUU
IPOM3BOACTBEHHBIX MTPOIIECCOB M TEXHOIOTHI.

Ha xadenpe ToBapoBeneHHMs W OpraHH3allMd TOPTOBIM B KAa4eCTBE METOAOJIOTHYECKOMN
OCHOBBI ()OPMHPOBAHHS NPO(PECCHOHATHHON KOMIIETCHTHOCTH CTYIEHTOB YCIICIIHO PEaln3yeTcs
IPOEKTHBIHN MOAXO0/ K OpraHu3aIiy 00pa3oBaTeIbHOTO MIPOLIEcca.

Llenb MPOEKTHOH NEATENFHOCTH CTYIEHTOB — CAMOCTOSATENIFHOE NMPHOOpETeHHE 3HAHUI B
mporecce pelieHusl MPaKTHYECKUX 3a7ad WM IpobieM, TpeOyroliee HMHTErpanuyd 3HAHUNA W3
Pa3IUYHBIX IPEIMETHBIX oOsiacTedl. ba3oBBI MPUHIMI NPOEKTHOTO OOy4YEeHHWs 3aKII0YaeTCsl B
YCTQHOBJICHHMHM HEMOCPEJCTBEHHONW CBS3M Y4YeOHOrO Marepuaia ¢ TMPAKTHUYECKUM  OIBITOM
CTYIICHTOB B HMX IIO3HABaTEIbHOW M TBOPUYECKOH COBMECTHOH aesATenbHOCTH. K XapakTepHbIM
yepTaM MPOEKTHOTO IMOJIXO0Ja MOXKHO OTHECTH: TOCTAaHOBKY YETKOM ILeiH, ydacThe OOJBIIOro
KOJIMYECTBAa 00yYalomMxcs, paboTa KOTOPHIX HAIEJICHa Ha MPOrHO3MPOBAHHE PE3ysbTaTa M €ro
TOCTHKEHHE.

[IpoekTHast EATEIFHOCTD O3BOJISCT:

— chenmath Ipouecc OOydeHHs] MaKCUMAaJIbHO MPHUONMKEHHBIM K HPAaKTUYECKOH
IEATEIbHOCTH;

— TMOBBICUTh MOTHBAIIHIO K 00YyUEHHIO;

— U3MEHHTh NO3MIMIO CTyJAEHTa B OOpa30BAaTEJIFHOM IIpOIEcCe Ha MAaKCHMalbHO
CYyOBEKTHYIO;

— MHAWBUAYAJIU3UPOBATh YUEOHBIN MPOIECC U CIeNaTh ero 0ojee HHTEHCUBHBIM;

— HaKaIUTMBATh CTYJACHTAM OIBIT JUIsl BKIIOYCHHUSI B CAMOCTOSTENIbHYIO IPO(PECCHOHATBHYIO
IEATeNbHOCTD;

— pa3BHUBATh CHCTEMHBIC KOMIIETCHIIUH CTYICHTA;

— co3maBaTh yCJOBUS s (DOPMHPOBAHHA TNPO(PECCHOHANBHBIX, aKaJEMHUYECKHX U
COIMAIIbHO-THYHOCTHBIX KOMITIETEHIIHIA CTYACHTOB.

[IpoekTHast AEATENHLHOCTh CTYJCHTOB — MOTHBHPOBAHHAsI CAaMOCTOSTENbHAS JESITEIbHOCTD
CTY/ICHTOB, OpPHEHTHPOBAaHHAas Ha pEIICHUE ONPEICICHHON INPAKTHUYECKH WIU TEOPETHUECKU
3HAYUMOM MPoOJIeMbl. [ JTaBHBIM Pe3yJIbTaTOM HMPOEKTHON JIESTEINBHOCTH SBIAETCS (OPMUPOBAHKE
y CTYACHTOB KOMIUIEKCAa MPOPECCHOHATBHBIX KOMIIETCHIINN, HEOOXOAWMBIX B IPAKTHUYECKOU
neaTenbHOCTH. JlaHHBIN MoAX0] K 00Y4YEHHIO O3BOJIUT OCYIIECTBIATH 3P (PEKTUBHYIO TOJTOTOBKY
KaJpOB YIPABICHYECKO-DKOHOMHYECKOTO HAIPABICHHS, HMEIONMX HEOOXOJMMbIE 3HAaHUS U
HaBBIKM pabOTHI B YCIOBHSIX BBHICOKOI KOHKYPEHILIMU U HENPEPHIBHO MEHSIOIIEHCS BHEIIHEH cpeibl
Ha YpOBHE COBPEMEHHBIX TPEOOBaHUIA.
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YK 378
KOMIETEHTHOCTHBIN NOAXO/1 B TIPENIOJJABAHUM AUCHUILIAHBI
«[TPOLOECCBHI 1 AIIITAPATBI 3AIUTHI OKPYKAIOIIEN CPE/AbI»

H.B. AilekceeBa
TamMOOBCKHIA TOCYJaPCTBEHHBIN TEXHUUECKUH YHUBEPCUTET,
r. Tam00B, Poccuiickas ®enepanus

Hucuunnmua «[Iponeccbl W anmapaThl 3allUThl OKPYKAKOLIEH CpPENbl» NPENOHACTCA B
TEXHUYECKUX YHUBEPCUTETAX M SBISIETCS JIOCTATOYHO pPAaCIPOCTPAHEHHOM CpEIu PpPAa3IMYHbIX
HampaBlieHUd W mpoduieii moarotoBku. PacTymme 00BeMBI MPOM3BOJICTBA, IOCTOSHHO
YBEJIMUYUBAIOIIUICS CIPOC HAa TOBAPHI U YCIYTH MPUBOAUT K OYPHOMY Pa3BUTHIO MPOMBIIUICHHBIX
TexHosoruil. OrpaHMYeHHOCTh TPOCTPAHCTBA, HA KOTOPOM MBI JKHBEM, OOYCIIaBIMBAET
aKTyaJIbHOCTbh PAa3BUTHUSI IPOLIECCOB 3AILUTHI OKPYKAIOIIEH CPEbl, 3aKIFOYAIONIUXCS B CO3IaHHUU
YCIJIOBUH JJI1 yMEHBIIEHUS OTXOJ0B IIPOU3BOJICTBA, a P HEBO3MOYKHOCTH — YTHUIIM3ALUH UX.

[Ipoueccsl  3amUTBl  OKPYXKAKOIIEW Cpenbl  MCHOJB3YKOTCS BO  BCEX  OTpacisaxX
IIPOMBIIIJIEHHOCTH ¥ 3aKJIIOYAIOTCSl B OCHOBHOM B OpraHM3alliy IMPOU3BOACTBEHHOIO MPOLIEcca WU
OKa3aHUU YCIYTH C HAHMMEHbBIIUM KOJIMYECTBOM OTXOAOB (KaK ra3zoo0pa3HbIX BHIOPOCOB, Tak U
CTOYHBIX BOJI M TBEPABIX OTXOOB).

K coxanenuio, He BO BcexX CaydasiX BO3MOKHO OpraHH30BaTh OE30TXO/HBIE MPOU3BOCTBA.
OueHp 4acTo MpH MPOU3BOACTBE 00PA3YIOTCS KOMIIOHEHTHI, KOTOPhIE HEBO3MOXHO MCIIOIBb30BaTh B
TEXHOJIOTUYECKOM IMpOILIeCCe, OAHAKO MOXKHO MOoI00paTh APYroe IMPOU3BOJCTBO, ISl KOTOPOTO
JAaHHBIA KOMIIOHEHT MOXXET sBIATbCA cbipbeM [1]. [lomMuMO 3amuThl OKpysKaroleil cpeasl OT
MaTepualbHBIX 3arps3HEHUN, B MOCIEIHEE BPEMsI CTAHOBUTCS AKTYaJbHBIM 3aIUTa OKPYKAIOIIECH
cpelapl OT IIyma, »5JEKTPOMAarHUTHOIO W3JIY4YE€HUs, BHOpaluu, HU3MEHEHUS TeMIIEpaTyphbl,
MOHU3HUPYIOLIETro u3itydeHus [2, 3].

Bce sti 3amaum Morytr OBITH pEHICHBI NpPU KOMIUIGKCHOM TIOAXONE K pacdyery |
MIPOEKTUPOBAHUIO HOBOM TEXHOJIOTMYECKOW JUHUM WIH NPU PEKOHCTPYKLHMH WU MOJEPHU3ALMU
cymecTByomeii. Jns 4yero HeoOXOAMMO MOJITOTOBUTH CIEIHATMCTOB B PA3IUYHBIX 00JACTAX
MPOMBIIIJICHHOCTH U C PA3JIMYHBIMU MPOPECCHOHATBHBIMU KOMIIETEHIIUSIMU, HO 00JaJaloluMu
IrPaMOTHBIMU TE€XHUYECKUMU MPEJICTABICHUSIMHU B O0JIACTH 3alUThl OKpYXarolell cpebl. 3HAHUS
BCEX CYLIECTBYIOIIMX ITPOLECCOB M alNapaToB 3alIUThl OKPYXAKOUIEH Cpelpl MO3BOJIAT IPOBECTU
MPaBWIbHBII BBIOOpP HEOOXOJUMOTO ChIPbsl, OOOPYJOBAHMS, TEXHOJOTMYECKHX PEKHMOB U
KOMITOHOBKH 00OpYyIOBaHUSI.

Tak, paccmaTpuBasi TOATOTOBKY OakanaBpoB Hampasienus 18.03.02 «3Ouepro- wu
pecypcocOeperaromnme Mmporueccbl B XMMUYECKOH TEXHOJIOTUH, HEPTEXUMHHM U OHMOTEXHOJIOTHH
M3Y4YE€HHUE TUCIUIUIMHBI PEAYyCMaTPUBAET OCBOCHUE KOMIIETEHIIMH: «CIIOCOOHOCTh y4acTBOBAaTh B
COBEPILLICHCTBOBAHUM TEXHOJOTHYECKUX IPOLECCOB C MO3UIMI IHEPro- M pecypcocOepexeHus,
MUHUMU3ALKN BO3JICHCTBHS Ha OKPYXKAIOIIYIO CPeNy», @ UMEHHO:

— BIaJieHUE HaBBIKAMU MOJ0Opa W pacuera O0OpYyNOBaHUS ISl OYMCTKH CTOYHBIX BOJ,
ra3oBbIX BBIOPOCOB, YTHIIM3ALUU U 3aXOPOHEHUS TBEP/IBIX OBITOBBIX U MPOMBIIIJIEHHBIX OTXO0B

— 3HaHUWE CIocoOOB M OOOPYIAOBAaHUS OUHUCTKM CTOYHBIX BOJ, Ta30BBIX BBIOPOCOB,
YTUJIM3ALUU U 3aXOPOHEHUS TBEP/IbIX OBITOBBIX U MIPOMBIIIJIEHHBIX OTXO0B

— YMEHHE MPOBOJUTH TEXHOJOTMUECKHE pacyeThl BSHEPro- U pecypcocOeperaronmx
MPOLIECCOB B XUMUYECKOW TEXHOJIOTMH, HehTEXUMUU U OMOTEXHOJIOTHH;

— OaxanaBpsl HanpasieHus 20.03.02 «Texnocdepnas 6€30MaCHOCTB» B paMKax H3y4eHUs
JUCHUIUIMHBL  OCBAaMBAIOT KOMIIETEHIIMIO «CIIOCOOHOCTh HCIIOJIb30BATh METOABl PacueToB
3JIEMEHTOB TEXHOJOTHYECKOT0 000PYI0BaHMS 110 KPUTEPHUSIM pabOTOCIIOCOOHOCTH M HAJIS)KHOCTHY,
a UIMEHHO:

— 3HAHUE TEOPETHUYECKUX OCHOB IPOLECCOB M aIIapaToB 3aLUTBl OKPYXKaloLIeW cpensbl,
BKJIIOYAsi THIPOMEXaHUKY, TEIJIO- U MacCONEpPEHOC
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— 3HAaHUE KUHETUKU TMPOIECCOB U METOAMK PACUETOB MapaMEeTPOB M TPHUHIIMIA BBEIOOpA
anmnapaTypsl Il OCYLIECTBIEHUS MPOLIECCA 3AIUTHI OKPYKAIOIIEH Cpebl;

— YMEHHUE [PUMEHATh 3aKOHOMEPHOCTH IIPOLECCOB IIPHM pacueTe TEXHOJOTHYECKOTO
000pyIOBaHUS 3alIUTHl OKPYKAIOILIEH CPeIbl;

— YMEHHE pacCUMTHIBaTh MapaMeTphl U BHIOMpATh amlmaparypy AJIs OpraHu3alyu Mporecca
3aIUTHI OKPYXKAIOLIEH CPEIbl;

— BJIaJICHUE HABbIKAMU pacyeTa OCHOBHBIX ITPOLIECCOB U aIapaToB 3aLUThl OKPYKaOLIEH
Cpelbl.

Pasnuune B COCTaBISIOMIMX  KOMIIETEHIMA  OOYCJIOBJIEGHBI pasHBIMH  pabounMu
nporpamMmmaMu ctyaeHToB. Ecnu OakanaBpel HampaBienus 18.03.02 Tpu cemecTtpa u3y4arorT
IIPOLIECChl M ammapaThl XMMHYECKOM TEXHOJOruu, To B IulaHe HampasiaeHus 20.03.02 Ttakoi
JUCLUIIIIUHBI HET.

[Ipu oOyueHuu npoueccaM U anmnapaTaM 3allUTbl OKPYXAIOUIEH Cpenbl CTYAEHTOB
HampaBlieHusT «JHEpPro- u pecypcocOeperaronye Mpolecchl B XMMHUYECKOM TEXHOJOTHH,
HEePTEeXUMHUH ¥ OHOTEXHOJOTHMHM» OCHOBHOE BpEMs YAENSeTCS M3YUYEHHIO OCOOCHHOCTEH
MIPOBEJICHUS ITPOLIECCOB U KOHCTPYKIIMI ra300UMCTHBIX almnapaToB, 000PYIOBaHUS Il OCBETICHUS
U pa3/ieJIeHHs] CTOUHBIX BOJl M dHEProcOeperarwiuM TEXHOJOTUAM YTUIN3ALUU TBEPABIX OTXO/0B.
PaccmaTpuBaroTCs pa3nuyHble METOJUKU MPOBEICHUSI PACUETOB M KOHCTPYKTHBHBIE OCOOCHHOCTHU
anmnapaToB, UCIIOJIb3YEMBbIX JJIs Pa3IMUHbIX CPEL.

OOyyeHune CTyIEHTOB HampaBieHHs MOAroToBku «TexHocdepHas ©Oe30MacHOCTH
IIpelyCMaTpUBaeT U3y4EHHE OCHOB TEIUIO- U MACCOIEPEIayl, OCHOBHBIX 3aKOHOB T'MJPOMEXAaHUKH,
OCHOBHBIX MPHUHIIMIIOB pacueTa TEeIio- , MacCOOOMEHHOT0 000pYI0BaHUs U PACCMOTPEHUE TAHHBIX
IIPOLIECCOB Ha MPUMEPE pa3/eieHMs] T'a30BbIX BBIOPOCOB, CTOYHBIX BOJ MU YTHJIM3ALMM TBEPIBIX
OTXOJIOB.

[Toxsenst uror, cneayeT OTMETUTh BaXXHOCTh Kypca «lIponecchl u anmaparsl OKpyKarolein
cpenbl» Il MOATOTOBKU CTYAEHTOB TEXHUYECKHMX HAIpaBJICHUM HO, HECMOTPS Ha CXOXKECTh
M3y4aeMOIro MaTepuana U OCBOEHHbIE KOMIIETEHIIMM, MOJIXOJ K IPEernojaBaHui0 U padouune
MIPOrPaMMBbI TUCHUIUIMH UMEIOT OOJIbIINE PA3IAYUSL.
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YK 504:37.03
KOMIIETEHTHOCTHBIN IMOJIXO/ ITPU MMOATOTOBKE CTYJAEHTOB
CIIEOUAJIBHOCTHU «ITPUPOJOOXPAHHASA JEATEJBHOCTDb»

C.H. baunToBa, /I.A. Jlunckas, T.M. I'aneeBa
benopycckuii rocy1apcTBEHHbI YHUBEPCUTET MUIIEBBIX U XUMHYECKUX TEXHOJIOTHH,
r. Morunes, Peciybnuka benapycs

B nacrosmee BpEMsA BO BCEM MHUPC BOIPOCHI 9KOJIOTUHU U COCTOSAHUA OKp}/)KaIOH_[eﬁ CpCabl
SABJIIFOTCA  aKTyaJIbHBIMH. Ocramce B OponuioM  HUACAIUCTUYCCKHUE  MPEACTABIICHHUA O
HCHUCUCPIIACMOCTU U OCCILIATHOCTH AapoB HpHpO,Z[HOfI KJIaJIOBOM: 3amachl pecypcoB 3emnu
CTPEMUTECIIBLHO COKpPAIIar0TCA. COBpeMeHHBII\/’I IIyTb DKOHOMHUYCCKOI'0 pasBUTHUA MOXKXHO OTHECTHU K
TCXHOI'CHHOMY HNPUPOAOCMKOMY THILY. I[.TISI HEro XapaKTCPHBLI GBICTpOC 1N HCTOIIHUTCIBHOC

169



MCIOJIb30BaHNE HEBO30OHOBIISIEMBIX BHIOB IIPUPOAHBIX PECYPCOB, IKCIUTyaTaIisl BO30OHOBIISIEMbIX
PECYPCOB CO CKOPOCTHIO, MPEBBIIAIONIEH BO3MOKHOCTH MX BOCIHPOU3BOACTBA M BOCCTAHOBIJICHHUS.
OTtcyrcTBUE ydYeTa SKOJOTHMUECKHUX OTPAHWYECHUH TNPHUBEIO K PE3KOMY YBEIHMUCHHIO OOBEMOB
3arpsi3HEHU U OTXOJIOB  XO3SHCTBEHHOW JEATEIbHOCTH, KOTOPbIE HAMHOIO IPEBBIIIAIOT
ACCUMUJISIIMOHHBIE BO3MOXXHOCTU OKpY»Karolieu cpensi [1, c. 104].

He menee BaxkHyIO pOjib WUIpaeT U HOTPEOUTENHCKUN XapakTep Hallell LHUBUIU3ALUU:
MCXO/IHOE TPE/ICTaBICHHE, YTO IpUpoaa OECKOHEYHO Oorarta M ee eJMHCTBEHHAs 3a/1a4a — CIYXKHUTh
JIOJAM, a TakXKe 4Ype3MepHoe MOTpeOJeHHe PecypcoB MPHUPOAbI U 3arpsi3HEHUE OKpYKarolen
cpenpl. I3MEHUTh OTHOLIEHHE K IPUPOJIE, OEPEKHO OTHOCUTHCSI KO BCEMY )KMBOMY: U K IPUPOJIE, U
K YelIOBEKY, SKOHOMUTb MPHUPOJHBIE PECYPChl, MepepadaThiBaTh OTXOAbI — BOT 3a/layH, KOTOphIE
BBIXOJST CETOAHS Ha mepeianuid Twian [2, ¢. 3]. YenoBedecTBY HEOOXOAMMO HMCKATh Pa3yMHBIN
KOMIIPOMHUCC MEXKJy OJKOHOMHUYECKUM pa3BUTHEM OOIIECTBA M COCTOSIHUEM 3KOJOTHYECKHX
mpoOyieM, T.e. JKOJOTMYecKas Oe30MacHOCTh NPHOOpETaeT BaKHEHIee 3HAYCHHWE B BOIPOCE
coxpaHeHus Ouocdepbl. B cBA3M ¢ 3TUM Uil BBIXOAA M3 CIOKUBIIEHCS CUTyallud M PELICHUS
HKOJIOTHYECKUX 3a]1a4 HEOOXO0IMMO HKOJIOTHIECKOE MTPOCBEIIEHHE U 00pa30BaHHE.

be3ycioBHO, YTO I1aBHas MPUYMHA BO3HUKHOBEHMSI M IMPOJOJIKAIOMIETOCS YIITyOJIeHUs
HKOJIOTUYECKOTO KpU3MCa 3aKII0YaeTcs B OTPOMHOM  DPa3phiBE€ MEXIy OOIIECTBEHHBIM
HKOJIOTHUECKUM CO3HAHHEM U OBICTPO PACTYIIMM YPOBHEM Pa3BUTHS COBPEMEHHBIX TEXHOJOTUH U
TeXHUKU. W, IO MHEHHIO HEKOTOPBIX CIIEIHATUCTOB, YCIEIIHOE PEIICHHE 3TOW MPOOJIeMbl B HAIIeH
pecnyOiiiKe MOXeT OBITh PEeaTu30BaHO MMPH HAJIMYMK CHUCTEMBI B