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Annotation. The main topic of the work is development of laboratory stands with remote access
by the Internet. This stands will be helpful for scholars, technical school students and distance education
college students, because theoretical knowledge isn't enough for understanding of lots of subjects, such
as electronics, programming and engineering. With help of the laboratory stands students can get prac-
tice skills in microcontrollers programming on C++ and get experience on operation by different types
of sensors. Access to laboratory stands will be provided through web-sites as embedded application, so it
doesn't require installation special software.

Keywords: remote access, programming, laboratory stands, microcontrollers, sensors, special
software.

Tpyxun A.B. moapasnenser BUpTyabHbIC JJAOOpaTOpHBIC PAaOOTHI HA JIBA THMA: JabopaTop-
Has yCTaHOBKA C YAQJICHHBIM JIOCTYIIOM, B COCTaB KOTOPOM BXOJUT peaibHas jJabopaTopus, Mpo-
rpaMMHO-aMnmapaTHoe o0ecreueHue i yIpaBieHus YCTAHOBKON U OLU(POBKYU MOIYYEHHBIX JaH-
HBIX, a TaKXKe CpeACTBA KOMMYHHKAIMM U JIa0OpaTOpHYIO, B KOTOPOH BCE MPOIECCHI
MOJENUPYIOTCS IIPpU IOMOIIY KommbioTepa. [Ipu 3ToM ykasbiBaeT, uto onpeaeneHue «BupTtyanpHas
nabopaTopusi — 3TO MPOrpaMMHO-ANMapaTHBIH KOMILIEKC, MO3BOJISIOMIUA IMPOBOJAUTH OIBITHI 03
HEMOCPEJCTBEHHOI0 KOHTAKTa C pealbHOM YCTAaHOBKOW WJIM MPU MOJHOM OTCYTCTBHHU TaKOBOID»
MOJIXOUT TOJILKO JJ1 BTOporo tuna [1].

JlabopaTopHble YCTaHOBKH C yIallEHHBIM JOCTYIIOM, B COCTaB KOTOPOW BXOIHUT pealibHas
nmabopatopusi 4YacTO Ha3bIBAlOT JUCTAHIIMOHHBIMU, a B 3apyOEKHBIX HCTOYHUKAX «remote
laboratory». B manpHeiiem OyaeT UCIOIb30BaTHCS MOHSATHE — OHJIANH J1abopaTopusl.

Omnunaiin 1abopatopuu HEOOXOAUMBI IS

- JUISl IIKOJIBHBIX 3aHSATHUM, €CJIM OTCYTCTBYIOT COOTBETCTBYIOIIIUE YCIOBUS, MaTEpPHAIIbI, pPe-
aKTUBBI 1 000PYIOBAHHUE;

- 1Sl AUCTAHIIMOHHOTO O0y4YeHHUS,;
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- ISl CAMOCTOSITETTLHOTO O0Y4CHUS,

- JUIL HAy9HOU paboThI;

- JI71S1 BBICIIIETO 00pa30BaHUS C BAKHOU MPAKTHYECKON COCTABIISIONICH.

OcHOBHBIE TIPEUMYIIIECTBA OHJIAHH JTA00PATOPHIA TIEpe]] peaTbHBIMHU:

- HET HEOOXOMMOCTH TIOKYIIaTh 000PYI0OBAHUE JIJIsl SKCIIEPUMEHTOB.

- 6€30MacHOCTh IPOBECHHMSI SKCIICPUMEHTA,

- TIOJTy94CHUE PE3YIbTATOB B PEATLHOM BPEMEHU;

- BO3MOKHOCTH UCTIOJIb30BAHUS JTA0OPATOPUU B TUCTAHITMOHHOM OOYICHHH.
Jns moHuMaHus TpUHIMNA paOOThl M 3a7ad JAaHHOTO cepBuca Ha (pucyHke 1) mpencraBiieHa
CTPYKTYpHasi CXeMa CTCHJIOB.

Crenn

Otnano4Has
Bef-ramepa a

d

Munan TTK

I

Web-unrep deiic H Tlonb3oBaTenhb

IlnaTa KOHTPONA
IwIaTa

Pucynok 1. CtpykrypHas cxema creHaa

W3 cTpykTypHOH CXeMbl BHIHO, YTO B3aUMOJICHCTBUE MEXKIY IOJIb30BATEJIEM U CTEHIOM
OCYILIECTBJISIETCSl 4epe3 HHTEpHET. B KkadecTBe ympaBiasieMOro YCTPONCTBA BBICTYMAaeT CTEHI.
VYnpaBiieHue CTEHAOM B pexuMe «IKCIEPUMEHT» MPOUCXOJIUT MPHU MOMOIIU OTJIAJOYHON IJIaThl,
Ha KOTOPYIO 3arpy)KaeTcsl UCIoyHseMasl mporpamMma. J{iist Toro 4yToObl mporpaMma MocTynuia Jiuist
WCIIOJIHEHUSI HAa OTJIAQJ0YHYIO IUJIATy, €€ HE0OXOJUMO MOIYYUTh, CKOMIWIMPOBATh U OTIPABUTb.
Hns sroro Ha crenae ycranoBiaeH muHu [IK. Ha munu IIK nmoctymaet, mo cet MHTEpHET, HalU-
caHHas IMOJIb30BaTelIeM MpoTrpaMMa C caiiTa oHJIaliH Jabopatopun uepe3 Web-unrtepdeiic. Crnemayer
3aMETUTh, YTO Y CTEHJIOB UMeeTCsl pexkuM «O3HaKOMIIEHHE» B KOTOPOM OHHU HE HYKJAIOTCS B MPO-
rpamMmMmupoBanuu. B pexume «O3HakoMIIeHHE», KaKk U IpU paboTe CO CTeHJIaMU KOTOpbIE U BOBCE
HE HYXJAIOTCS B MPOTPaMMHUPOBAHUU, IJI YIPABJICHUS UCHOJb3yeTcsa Tpadudeckuii nHTepderic.
UToOBI IPOTPAMMHO CIIEIUTH 32 XOJIOM SKCIIEPUMEHTa B pexuMe « IKCIIEPUMEHT», Ha CXeMe Mpu-
CYTCTBYET IIaTa KOHTPOJIS,, KOTOpasi CIEIUT 32 XOJ0M BBITIOJIHEHUS SKCIIEPUMEHTA M OCYILIECTBIISI-
€T KOHTPOJIb JaTYMKOB YCTAaHOBIJIEHHBIX Ha CTEHJIE, AJIs MPEKpalleHusi ero paboThl B ciiyyae aBa-
puitHoii cutTyanuu. Takke B ee (YHKIMM BXOJWUT aHAIMU3 DJKCIEPUMEHTA C IENbI0 aHaIu3a
ONTUMAJIBFHOCTU HAaNMCaHHOW mporpammsl. [losb30Barens B CBOIO OuYepeqh OCYIIECTBISET HalIt0-
JICHHE 3a XOJIOM DKCIEpHUMEHTa Mpu momoi Beb-kamepsl, KOTOpas 0XBaThIBAaeT pabodyro 30HY
crerya. CBs3b MEX]Yy TUIaTON KOHTPOJIS, OTIa0YHOM aToi u Beb-kamepoit ocymecTBisercs mo
kanany USB. Ilonp3oBatens moiydaeT AOCTYI K J1aOOpaTOPHOMY CTEHJIy C CalfTa, 4TO MO3BOJIAET
000iTHCh 0€3 YCTaHOBKH JAOMOJHUTEIBHOTO MPOrpaMMHOTO oOecrieueHusi. OpraHuzoBaTh JOCTYII K
nabopaTopuu MOKHO TIPAKTUUYECKU Ha TIOOOM caiTe.
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Abstract-Intelligent information technology (I1T) for the purpose of education within the blended
learning paradigm is discussed. The technology is based on the construction of mixed diagnostic tests
(MDTs) used for decision-making. Each MDT represents a compromise between unconditional and condi-
tional components. The cognitive graphic tools are used as IIT subsystem for decision justification. The IIT
is proposed for control, students' knowledge monitoring, professional and personal skills and abilities devel-
opment, and designing the learning trajectory for every student. A technique for IIT construction based on
the MDTs, threshold and fuzzy logics, and cognitive graphic tools is suggested.

Keywords-Intelligent information technology, pattern recognition, mixed diagnostic tests, learning
trajectory, blended learning, decision-making, cognitive graphic tools

BBenenue. Pa3paboTka MHTEIIEKTYaIbHBIX WH(OOPMAIIMOHHBIX TEXHOJIOTUH SBJISETCA BECh-
Ma aKTyaJbHOMW 3a1auei Ul psjia IpeAMETHBIX 00J1acTeil, B 0COOCHHOCTH, il oOpaszoBanus [1-4].
[Mpumenenne cmemiandbix auarHoctuueckux TectoB (CUT) [3, 4] sBisercs MHOT0OOEIIAIOINUM
MOAXOJIOM JUIs JAOCTIKEHHUSI CTyaeHTamu 1eneil oOydaromux kKypcoB. CHAT mpencraBisitor coOoif
ONTUMAaJbHOE COUYETaHNE MEXTy 0e3yCcIOBHON U ycIoBHBIMU cocTaBisttomuMu. CJT ucnomnb3yrores
KaK JiJIsl yCKOPEHHOTO 00y4eHUs CTY/ICHTOB, TaK U JUTSI X JTHYHOCTHOTO Pa3BUTHUSL.

[Mapagurma cMemanHoro oOyueHus [5] sIBAsSETCS OTHOCHTEIBHO HOBOM 00pa3oBaTEeNLHOM
TEXHOJIOTUEN U B HACTOSILIEE BPEMSI CITYKUT KIIFOUEBOM TEXHOJIOTHEN B YHUBepcuTeTax. CMenIaHHoe
oOyueHHe mpeAcTaBsieT co00 HHTErPUPOBAHHYIO0 00pa30BaTENBLHYIO CpEly, KOTOpas 0ObeAUHSET B
cebe MPEenMyINEecTBa IEKTPOHHOTO M TPAIUIIMOHHOTO 00pa3zoBanust [2]. OmHOM W3 TIaBHBIX MPO-
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