T BpauyH [. A., 3to3ruH A. B., KonecHuueHko J1. U., Kypau-

O H - Ha H. A, MytuH . ®. NpumeHeHne MHPOPMALMOHHO-

| < | | I KOMMYHUKALMOHHbIX TEXHONOTUIM B AUCTAHLMOHHBIX /13-
A/ 6opaTtopHbIx pabotax // KoHuent. — 2012. — Ne 9 (ceH-

— - - TA6pb). — ART 12123. — 0,3 n.n. — URL: http://
Hay1ho uemodudeckut SACKMPOHHbIL KYpHAL www.covenok.ru/ koncept/2012/12123.htm. — loc. per.

ART 12123 YOK 378.147.88 35 Ne &C 77- 49965. — ISSN 2304-120X.

BpauyH [lIMumpuu AHamornbesuy,

OOKmMop ¢hu3uKo-MamemMamuyecKkux Hayk, 3agedyrowul kagpedpol meopemuyeckou ¢u-
3UKU U KoMmrbomepHo2o modenuposaHuss ®IBOY Blr1O «[llepmckuli 2ocydapcmeeHHbIU
nedazoauyeckul yHusepcumemy», 2. [lepmb

dmitribratsun@rambler.ru

3r032uH Anekceli Bukmopoeud,

KaHOudam @bu3uKo-MamemMamuyeckux Hayk, doueHm kaghedpbi obwel ¢pusuku @60y
Bl1O «llepmckuli 2ocydapcmeeHHbIl HayuoHallbHbIU uccriedogameribCKuli yHU8epcu-
mem», 2. [Nepmb

alexey.zyuzgin@gmail.com

KonecHu4eHko JTro60eb leaHOBHa,
yqumernb ¢usuku COLL Ne 9 um. A. C. lNywkuHa ¢ yernybrneHHbIM u3y4eHuUemM rnpedmemos
u3uUKO-MamemMamu4eckoz20 yukna, 2. lNepmb

Kypduna Hamanbsi AHamornbegHa,

oupekmop COLL Ne 9 um. A. C. lNywkuHa ¢ yanybneHHbIM Uu3ydeHuemMm rnpedmemos ¢u3su-
KO-MamemMamu4yeckoeao yukna, 2. [lepmb

kurdinata26@mail.ru

IMymuH NeHHaduli ®edopoeuy,
OOKmMop buU3UKO-Mamemamu4yeckux HayK, 3asedyruwul Kagedpold obwel u3auKku
@IreB0Y Brl1O «llepmckuli 2ocydapcmeeHHbIl HayuoHarbHbIU uccredogamerisCKul yHU-
eepcumemy, 2. lNepmb

utin@psu.ru

MNpumeHeHne NMHPOPMALUMOHHO-KOMMYHUKALIMOHHbLIX TEXHOMOTUI
B AUCTaHLMOHHbLIX NabopaTopHbIX paboTax

AHHOmMauyus. PaccmompeHbl 80rpockbl co30aHusi U anpobauuu 3kcriepumeHmarbHoU
yCmaHOo8KU M0 asmomMamu4ecKoMy yrpaesieHUr Mmernsnoeol KoHeeKkuuel XudKocmu, KO-
mopasi rno3eosisiem OUCMAaHUUOHHO 8bINOJIHSMb f1abopamopHblie pabombl WKOMIbHO20 U
8y308CK020 ypo8Hs. HoesusHa nodxoda 3aknovyaemcs 8 paspabomke mexHosioeuu Ou-
CmMaHUUOHHO20 rpogedeHuUs uccriedosaHusi Ha nabopamopHoMm obopydosaHUU 8 pexxume
pearnbHo20 epeMeHu. AkmyarnbHocmb o0bycnaenueaemcsi socmpebogsaHHoCMbO y pabo-
modamersiel crieyuasucmos, KOMnemeHmMHbIX 8 OUCMaHUUOHHbIX Meémodax KOHMpPOosis U
cbopa OaHHbIX, a makKxe opaaHu3layuel Oocmyrna y4aujuxcss cpedHuUx u cmydeHmos
8bicwux y4ebHbIx 3agedeHull K 06opydosaHuto u Hapabomkam 8e0yu ux HayYHbIX WKO/I.
Knroyeenblie croea: sbicuuee obpasosaHue, cpedHee obpasosaHue, OUCMaHUUOHHbIE fa-
6opamopHblie pabombi, UHGOOPMaUUOHHO-KOMMYHUKaUUOHHbIE MEXHOI02uU.

B HacTodLee BpemMa BO MHOMMX UCCNeaoBaTENbCKNX U MPOMbILLSIEHHbIX OTPACaX ak-
TyanbHOW 3ajadven SABNAETCS BHEAPEHUEe W 3KCniyaTaumsi OUCTAHUMOHHBLIX CUCTEM peru-
cTpaumm 1 ynpaerneHus. 3a4acTyro 3TO CBs3aHO C Bonpocamu 3cdekTuBHOCTN 1 6e3onac-
HOCTWU TEXHONOMMYEeCKUX NPOLIECCOB UMM MOHUTOPUHIA U KOHTPOMS NMPUPOAHLIX SBNEHWMN.
[aHHasa peanbHOCTb, MHTErpaumsi POCCMNCKOro obpasoBaHNsa B MUPOBOW HayYHbIN 1 obpa-
30BaTeSbHbIN Npouecc TpebyoT OT NpenogaBaTtenen BKAoYeHUs1 B obpasoBaTeribHble Npo-
rpamMmmbl BOMPOCOB OBy4YeHUS AUCTAHUMOHHBbIM TexHonoruam. [Ona yrnybnenHnsa mHgpopma-
LMOHHO-KOMMYHUKALIMOHHOM KOMMETEHTHOCTU BbIMYCKHMKOB OOpasoBaTenbHbIX ydpexae-
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HWUI pasHbIX CTyneHen (0T LWKONbI A0 By3a) NPeACTaBnseTCAa BNOSIHE pa3yMHbIM BKNOYaTb B
nMeloLLMecs NPaKTUKyMbl ANCTAHLUMOHHO BbINOMHAeMble nabopaTopHble ccneaoBaHuS.

[MpUMeEHNTENBHO K BbiCLlEMY OBpa3oBaHMIO, OUCTAHLMOHHBLIE TEXHOMOrMU MO3BONSAIOT
chopMmpoBaTh OAMH U3 MOOXOO0B K peLleHno ogHon u3 6a3oBbix ero npobnem — npumeHe-
HMIO B NpoLecce 06y4eHnsa HOBEMLUMX HaYYHbIX U1 METOONYECKMX pa3paboToK BeOYLLUMX Hayu-
HbIX LUKOS CTpaHbl. Tak, Hanpumep, [NepMCcKun rocyqapCTBEHHbIN YHUBEPCUTET CHadana
y4acTBOBasn B MPUOPUTETHOM HauMOHanbHOM npoekTe «O6pasoBaHMe», a 3aTeM Mosyymn
cTaTyC HaLMOHamnbHOro uccnegosaTenbCckoro. 31O NPUBENO K TOMY, 4YTO B nabopartopum
NepMCKO rMapoaNHAMMYECKON HAYYHOW LUKOMbI NOCTYNMMO HOoBeWwee obopyaoBaHue, Ha
6a3e KoToporo GbiM co3aaHbl YHUKanbHbIE SlabopaTopHble YCTAaHOBKM ANst HAaYYHbIX U y4eb-
HbIX nccnegoBaHun. [ANCTaHUMOHHbIE TEXHOMOMMN MO3BOSNIUAN PacLUMPUTL KPYr nonb3oBaTe-
nen, NPOXOAALMX Kypcbl nabopaTopHbIX paboT 3a CYET CTYAEHTOB BY30B M YYaLLMXCS LUKOS,
He umeromx obopyaoBaHne nogobHoro knacca. OTMETUM TaKkKe, YTO akTyanM3auus Komne-
TEHTHOCTHOrO noaxoaa B obpasoBaHuMM nogpasyMeBaeT yBeNMYEeHNe O0MM NPOEKTHOM, Npak-
TUKO-OPUEHTUPOBAHHON OEeATENbHOCTN OByyatoLmMXCs, A1 KOTOPON XOPOLUMM WHCTPYMEH-
TOM MOTYT NOCNYXUTb 06Cy>Kaaemble B JaHHOW Nybnukaumm QUCTaHUMOHHbIE NCCNEaOBaHUS.

HoBu3Ha npegnaraeMoro noaxoda 3akmoyaeTcsl B UCMOMb30BaHUU He BUPTYarnbHbIX
n3mepuTenbHbIX NPUBOPOB, KOMMBIOTEPHLIX TPEHAXKEPOB, MaTteMaTUYECKMX MOLENEN U crie-
LManmsmMpoBaHHbIX MaKeToB N CpeacTB nporpammupoBaHuns [1-3], a cTaH4apTHbIX, LWMPOKO
pacnpoCTpaHeHHbIX NPOrPaMMHbIX U annapaTHbIX CPeacTB, 3a UCKMOYEHNEM KOHBEKTUBHOM
Kamepbl M HECIOXHOIO YNpPaBistoLLEero 3KCnepmMMeHTOM NPorpaMMHOro obecneyeHus..

PaccmoTpum Tenepb nabopaTtopHyo yCTaHOBKY. B kayecTBe ynpaBnsieMon CUCTEMBbI
Obina BbibpaHa NpsIMOYrosfibHasi KOHBEKTUMBHAA NeTns (TepMocudoH), npeacTaBnaowas
cobon (puc. 1) gBa BepTMKambHbIX KaHana CBA3aHHbIX NMepeMbldKaMn U 3anoSTHEHHbIX
XnakocTbto. OHW BLINONHANUCL B AOPantoMMHMEBOM Broke ¢ OAHOW CTOPOHbI HAKPbITOM
nnekcurnacoBomn nnacTnHon ana obecnedeHuns HabnogeHnn. Ceepxy U CHU3Y pacnonara-
NUCb TENNOOBOMEHHMKM, NOOKIHOYEHHbIE K LMPPOBLIM CTPYNHBIM KpUoTEpMOCTaTam.

Tepmonapa 1 ,_77/ -Antomurueesii 610K

SaMKHymbIU KaHan
A 'Ocb epalyeHusn

TennoobmeHHUKU v Tepmonapa 2

/~ lNpospayHas
nnacmuHa

Puc. 1. @omou3sobpaxeHue u cxema mepmocughoHa

M3BeCTHO, YTO KOHBEKTUBHOE TEYEHWE B TaKOW NeTne XOopoLwo MOAENUPYyeT OBUXe-
HUSA B 3aMKHYTbIX MONOCTAX [4], YTO BaXXHO ANS cneunpakTukyMoB. B To e Bpems cucte-
Ma 3HaKOMUT C TakumMu oOLedn3nyecknmMm NOHATUAMM, KaK paBHOBECKE, KPU3UC YCTOM-
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YMBOCTU, CTaLMOHapHOe M KonebaTtenbHoe ABWMXXEHME, YTO BaXXKHO AN LUKOSIbHUKOB U CTY-
AEeHTOB HeM3NYECKMX crieynanbHOCTEN.

[na namepeHns MHTEHCUBHOCTU KOHBEKTUBHOIO TeveHus KioBeTa Obina obopynosa-
Ha anddepeHumanbHoON Meb-KOHCTaHTaHOBOW Tepmonapon 1, cnam KOTOpOW BbiCTaBIis-
NNCb B LIEHTPbl KaHANoB B UX CpeaHeM nonepevyHom cedeHun. Mpu oTCyTCTBUM TeYeHns
crnan Haxogunucb Ha ogHom nsotepme, n Tepmo-3C Tepmonapbl 6bin1a paBHa Hynto. Ko-
roa XugkocTb Npuxoauna B ABMXKEHME, Mexay crnasiMy BO3HWKana pasHoCTb Temnepartyp
V, obycnoBneHHasi TeM, YTO MO OAHOMY KaHany nogHvMmanacb HarpeTasa XuaKocTb, a Mo
apyromy — onyckanacb xosiogHasa. 30C Tepmonapsl 1, nponopumoHansHasi CKOpOCTU 3TO-
ro ABWXeHus, Oblna nNpuHATa HamMm 3a Mepy WHTEHCUBHOCTU KOHBEKTUBHOIO TEYEHMS.
C nomouubtlo anddepeHumansHON Meab-KOHCTaHTaHOBOW TepMonapbl 2, cnan KOTOPOMW
Haxo4MnMcb B MeTannnyeckoM 6rioke BONM3M NepemMbldek Mexay KaHanamm, n3amMepsanoch
nageHuve TemnepaTtypbl Ha ANWHE KaHanoB..

PaccmMoTpumM NpuHUMN ynpaBfieHWst COCTOSIHMEM KOHBEKTMBHOM cucTembl. M3BecTHo,
YTO OTKMOHEHME rpagneHTa TeMnepaTypbl OT BEPTUKanu BIUSIET HA CKOPOCTb U BUA TEYEHNS
XMOKOCTWU, @ 3HA4MT, AaeT BO3MOXHOCTb YNpaBnsTb nocneaHuMm. B cBsa3u ¢ 3Tum ynpasneHue
0BbIYHO OCYLLECTBIISAETCS NyTEM U3MEHEHUS B3aVMHOW OpUEHTaLUmn NpoaosibHOro rpaameHTa
TemrnepaTyp U BeKTopa YCKOpeHust cBOBGOAHOro nageHnda. 3To NpoMcxoauno nyteMm Bpatle-
HUs1 TepMocncpoHa BOKpYr ropmsoHTansHon ocu (puc. 1). 3A4C Tepmonapbl 1 nogaeanach Ha
YCTPOMCTBO cbopa AaHHbIX Tepmoaart (puc. 2), CONpsipKEHHOE C KOMMbIOTEPOM.

VIHTEepHeT-BugeoKamepa YaaneHHbIn KOMNbTEpP
F . N
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Puc. 2. Cxema nabopamopHol ycmaHo8KuU

MepcoHanbHbIn KomnbtoTep (MK) ¢ nomoLwblo ynpaensawoLwen NnporpaMmmbl BblHUCAS
no Hwxecnegywwen opmyre yron ¢ n Yyepes yCTPOUCTBO COMPSXXEHUS ynpasrisan Lwaro-
BbIM [Buratenem, noBopaynsaslinm TepMocudoH: ¢ = k-V, rae k — koacbduumneHT ycune-
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HMS obpaTHOWM CBA3M; V — KOHBEKTMBHOE UCKaXKeHNe paBHOBECHOTO Npodunsa TemnepaTypbl B
cpeaHeM ropnsoHTanbHOM CeYEHUN KOHBEKTUBHOW NETIN.

[MocnepoBaTesibHOCTL PEryNIMPOBOYHBLIX LMKIOB MpUMBOAMNIA K LOOCTUMXKEHUIO Lienu
yrnpaBrieHNs1 — BOCCTAHOBMIEHNIO MEXaHMYECKOro paBHOBECUS uUnu ctabununsaumm xenae-
MOro Buga teveHund. Ha onuncbiBaeMon yCTaHOBKe BrnepBble [5] akcrnepumeHTansHO pea-
nM3oBaHa AuHamuyeckasa ctabunusauns MexaHU4ecKoro paBHOBECUS KOHBEKTUBHOW CU-
CTeMbl METOAOM YrnpaBrieHns ¢ obpaTHoOM cBA3blD. Taknm ob6pas3om, MCNOMb3yeMbli NOa-
X0, MOXHO cuYMTaTb MHHOBALMOHHBIM. B TO e Bpemsi B paboTe [6] nokasaHo, 4To adhdhek-
TMBHOCTb YNpaBrieHNa CUMbHO 3aBUCUT OT LUYMOB M 3anasfiblBaHUs ynpaBnsawoLwero BO3-
AENCTBUSA, CBONCTBEHHbBIX TEXHOMNOMMYeCckMM yctaHoBKaM. MockonbKy nporpammHoe obec-
neyeHne ynpasnsawoLLero KoMnbTEPa NO3BONAET BapbMpoBaTb YPOBEHb LLYMOB U BpeMS
3anasgpbiBaHusi, 9TO CEPbE3HO pacLuMpsieT CnekTp flabopaTopHbIX paboT, KOTOpble MOXHO
NpoBOANTb Ha 06CyXaaemMon yCTaHOBKE.

[AnctaHumMoHHOe noakntoYeHe yaaneHHoro KomnbetoTepa K ynpasnstowemy MK nado-
paTOPHOWN YCTaHOBKM (pUC. 2) OCYLLECTBNANOCL Yepe3 CTaHAAPTHbIN KOMMOHEHT JIMHENKU
onepauunoHHbIx cuctem Windows — yaaneHHbln pabodnin cton. 3Ta TeEXHONOrMsi No3sonseT
nepexsaTtbiBaTb ynpasneHne paboynm cTosioM nabopaTopHOro KOMMbOTEPA U pasBopayu-
BaTb €ro Ha aKpaHe KoOMMbloTepa yaaneHHoro none3oBatend B okHe Windows vnun nonHo-
9KpaHHOM pexume. B aToM crnyyae BO3HMKaeT MOSiHas UIM3nsa TOro, YTo Bbl SBMSIETECH
nonb3oBaTesnieM ynpasnswowen nadopatopHon 3BM. B uncne npoynx BO3MOXHOCTEN
nonb3oBaTesib Nony4aeT NOMHbIA OCTYN K NporpaMMHOMY obecnevyeHnto NpoBeaeHUS KC-
nepumeHTa (CM. NpaByto YaCTb CXEMATUYECKOro U300paxxeHust yaaneHHoro KoMmnbTepa Ha
puc. 2), yctporcteam ynpasnstowiero K n conpskeHHoMy ¢ HAM nabopaTtopHoMy obopy-
AoBaHuio. [Ina BU3yanbHOrO KOHTPOSIS OKOSo flabopaTopHOM YCTAHOBKM yCTaHaBnMBanach
WHTEpHeT-Bnaeokamepa. 3TO YCTPOMCTBO MOTOKOBOM Mepefadv BMAeO vepes GecnpoBoa-
Hoe nogkntoveHne Wi-Fi co3gaeTt B ceTu VIHTEpHET calT 1 OCYLECTBISIeT TPAHCAAUMIO Ha
Hero BugeocurHana. lloMMmo 3Toro camT CnyXuT BEOG-MHTEPEENCOM Kamepbl, NO3BONSIO-
LLMM M3MEHSITb KaK MPOCTPaHCTBEHHYO OPUEHTALMIO YCTPOMCTBA, TaK U yBenMYeHne nons
3peHnss (CM. NEBYKD YacCTb CXEMaTMYECKOro M300paxeHus yaaneHHoro KommbiloTepa Ha
puc. 2). YaaneHHbl nonb3oBaTeslb, OTKPbIB HA CBOEM KOMMbIOTEPE UHTEpPHET-O6paysep u
obpaTmBLUMCE B agpecHON CTpoke K IP-agpecy BuaeokaMmepbl, MOXET B pearlbHOM BpeMEHU
ynpaensaTb 06nacTtbio 3axBata u3obpakeHus BUAEOYyCTPOMCTBa M HabnogaTb «CO CTOPO-
Hbl» 32 yNpaBnsieMon cucTeMom n nabopaTopHON YCTaHOBKOMN.

Bo Bpemsi yganeHHOro BbINOMHEHUA fiabopaTopHon paboTbl 0O6MeH coobLleHnaMu
Mexay nonb3oBaTtensamu, npenogasaTternieM uU nabopaHTOM OCYLLECTBAANCA C NOMOLLbO
IP-BugeoTenedoHun noytoBon cryxbol Gmail. PacnucaHve 3aHATUIR, XpaHeHue u CcoB-
MecTHasi o6paboTka OaHHbIX, CO3[4aHMe OTYETOB yaarieHHbIMU nonb3oBaTensamu obecne-
YnBanucb obnavyHbIMM TexHonorsaMun noptana yrn (kaneHgapb, JOKYMEHTbI U AUCK), MO-
ApobHee 3TK BONPOChI pacCMOTPEHbI B [7].

[Ona anpobaummn guctaHumoHHon nabopatopHon paboTbl Gbinia BbiOpaHa nepmckas
wkona Ne 9 wmm. A. C. MNywkuHa c yrnybnéHHbIM u3yyeHneM npegmMeToB OU3MKO-
MaTeMaTUYECKOro LMKIa, B CBSA3M C BbICOKMM YPOBHEM 00OpPa30BaHHOCTU U MHULMATUBHOCTU
YYEHMKOB, UX BOBIEYEHHOCTM B peanunsauunio obcy>xgaemoro npoekTa, npogeccnoHann3mom
npenogasartenen n 3adeKTMBHbIM, MHHOBALMOHHO-OPUEHTUPOBAHHBIM aaMUHUCTPUPOBAHN-
eM, obycroBneHHbIM peanusauuernt nporpammbl MexayHapogHoro Gakanaspuata [8]. Yaa-
NEHHbIN KoMNbloTep (puc. 2) BbiN pa3BepHYT B KabnHeTe oU3NKM 1 NOLKIHOYEH K MyfbTUME-
AVAHOWN Jocke And yoobcTBa KOMMEKTUBHOW paboTbl YHEHUKOB. JKCNEpUMEHTarnbHas ycra-
HOBKa Haxogunacb B flabopaTtopumn 3KCNeEpUMEHTaNbLHOro UccnegoBaHus TENIOBON KOHBEK-
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umm lNepmckoro Hay4yHo-obpasoBaTeNnbHOrO LeHTpa kadbegpbl obwen umaunkm NMNepmckoro
rocyapCTBEHHOIO HauMOHanbLHOro nccnepoBatensckoro yHusepcuteta (MMHWUY). YyeHunku
LLKOSbl OCYLLECTBMIIM NOAKMOYEHUS NO KaHanam rnobanbHon cetn K nabopaTtopHOMY ynpas-
NALLEMY KOMMNBIOTEPY N UHTEPHET-BUAEOKaMepe, BbiBENW UX B [ABa PSAOM PaCNONOXEHHbIX
Ha MynbTUMeauHoM Jocke okHa Windows (CM. dparMeHT «ydarneHHbI KOMMbITep» Ha
pucC. 2) 1 AUCTaHUMOHHO NPOBENN 3KCnepuMeHTanbHoe uccriegosaHue. OHO 3akoyanoch B
TOM, YTO MocregoBaTeNbHO U3MEHAA KOI(PMULMEHT YCUNEHUss OTpuuaTenbHON obpaTHOWM
CBS131, OHM A0OUNUCL NOAABMNEHUA KOHBEKTMBHOW LMPKYNAUMU B TepMOCUOHe 1 cTtabunu-
3aUun MexaHM4YecKkoro pasHoBecus. [oCTuKeHWe uenu ynpasieHNa KOHTPOSIMpOoBanoch Mo
ocuunnorpamme Tepmonapsl 1 (puc. 1) n BuaeonsobpakeH o kaHanoB NeTnun, BbIBOAUMbBIM
Ha 3KpaH MynNbTUMEOUNHOW LOCKM.

Mo3xe obcyxpaeman paboTa Takke npowna anpobaumio B nabopaTtopHbiX NpakTu-
KyMax «'mgpomMexaHuka HEBECOMOCTMUY, «[MHaMuKa XNOKOCTEN C 0COObIMM CBOMCTBAMUY
n «KoHBEeKUUNA B 3aMKHYTbIX 06bemMax» Anst CTyAeHToB 3—5 KypcoB hn3n4eckoro gakynb-
TeTa no cneunanunsaumam «dunsmyeckasa rmgpoanHamumka» n « Teopetmyeckas pusmkar», a
Takke «Pnsmka atMmocepbl 1 okeaHa» ONst CTYAEHTOB cneumanusauumn «MeTteoponornsa»
3 Kypca reorpaduyeckoro dakynoteta NrHAY.

B 3aknoyeHne oTMeTuMM, 4TO npu anpobaumm, OUCTAHUWMOHHO BbINOMHsAeMble nabo-
paTopHble paboTbl Ha 06CyXOaemMon YyCTaHOBKE Bbl3blBann HEM3MEHHbIN NHTepec oby4ya-
eMbIX 1 NO3BOMSANM UM npuobpeTaTb ONbIT U HaBbIKM UCNONb30BaAHUA NPOCTPAHCTBEHHO-
pacnpefeneHHbIX  TeXHOMOrMyeckux CucteM W HapawmsaTb  MHEPOPMALMOHHO-
KOMMYHMKALMOHHYO KOMMETEHTHOCTb.

ABTOpbl Gnarogapat yyeHukoB wkonbl Ne 9 [1. AragoHoBa, C. MaHgpblknHa wm
K. OcTtanoBu4a, NpuHSBLUMX pellalrouiee yyactne B cos3gaHum Beb-uHTepdenca nabopa-
TOpHOWM ycTaHoBKK, W. C. lNonoBa, CUCTEMHOIrO agMMHUCTPATOpPa LKOMbI U MPOpeKTopa no
y4yebHon pabote NIrHUY C. O. Makaposa, bbiBLLIErO Ha MOMEHT anpobauum ANPeKTOpoOM
nHTepHeT ueHTtpa MNIrHNY, coenaBimx 3Ty paboTy BO3MOXHON.
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On the application of information and communications technologies in distance learning labs
Abstract. The problem of development and testing of the experimental setup for the automatic control of ther-
mal fluid convection allowing to be performed remotely within distance laboratory works on the level of second-
ary and high schools has been considered. The novelty of the approach is the development of remote sensing
technology for research on laboratory equipment in real time. The actuality of the problem is due to the demand
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as well as access of students in secondary and high schools to the equipment 09
and achievements of leading scientific schools.
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