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YupesxzeHnve o0pa3oBaHus
“ Benopycckull azpapHbliil mexHuuecKkuli yHugepcumem

CTpeMuTeTBHBIN MPOLiecC WHPOpPMaTH3ay yueOHBIX 3aBeleHU Ha OCHOBE COBPEMEHHOM
KOMIIBIOTEDHOM TEXHUKH OTKPhLT B 00pa3oBaHWM TIyTh HCTONb30BaHUS B 00pa3oBaHUM
MY/IBTUMEeJUMHBIX TeXHO/IOTHi. HekoTopast HaCTOPO)KeHHOCTh B MPUMEHeHWH 3TUX Cpe/iCTB B By3e
TIPaKTUYeCKU TIPe0Jo/ieBaeTCsl C TIOCTETNIeHHOW pOTalyMel TperojaBaTeNlbCKUX —KaJpoB U
ToCcTeNieHHbIM OMOJIO)KeHHeM cocTaBa Kadezp.

B cOBpeMeHHBIX YC/IOBUSIX BO3pacTaeT pOJb TMPAKTUKOOPUEHTHPYHOIEH COCTaBIsIOLeit
yuebOHOro rporieccca. OfHaKO COBPeMeHHbIe CTY/IeHThI UIMEeIOT HeIOCTaTOYHbIM KPYro30p B 00IIMX
BOMpOCAaXx TEeXHWKW W TIPOU3BO/CTBA U UM He TMPUBUT MHTEPeC K TeXHUKe U PeasibHOMY CEKTOpY
5KOHOMMKH B LI€JIOM.

[lpy mpernofjaBaHUM TeXHUUECKUX JUCLIMIUIMH YCWIeHWe CBs3U JIEKLIMOHHBIX 3aHSTHH C
npoeCCMOHAIBHOM Cpefo M akTWBM3alL|s yueOHOro rmporjecca obecreunBaeTcst — rofaveit
JIeKIIMOHHBIX 3aHATUM C TPUMeHeHWeM MYJIbTUMeIUNHHBIX CpeACTB. VIcrombp30BaHue MyIbTUMeIa
TI03BOJISIET YBE/IMYUTE OOBEM yCBarBaeMol yueOHOUM MH(OPMALIMK 3a CUeT BU3yan3aluy yueOHOro
Marepuana. [IpegocraBisieT  BO3MOXKHOCTb — 00eCIeudTh  pa3BUTHe  TIPOdeCCHOHATBHBIX
KOMITeTEHI[U ¥ aKTUBM3WPOBAaTh TIpoLecC OOydyeHWs 3a C4YeT YCWIEHUs HaIJHOCTH,
aKTyaiu3alu ydyeOHOro Marepwiaja B COOTBETCTBUM C COBPEMEHHbIMU TpeOOBaHUSMU K
TIO/ITOTOBKE CITeIUanCTa, JOPMUPOBaHUS TIOJIOXKUTETBHOM MOTHBAL[M K BOCTIPUSATHIO yueOHOTOo
Marepuasna To TIPUYMHEe 3PeHI[HOCTH y4eOHOro mpoljecca U 3a CUeT aflanTallid ero K YPOBHIO
3HaHWN U YMEeHUH, TICUXO0JIOTMUeCKUX 0COOeHHOCTel 00yuaeMbIX.

TpaguIMOHHBIE METO/[bI POBeIeHHsT IEKIIMOHHBIX 3aHATHN C TIPUMeHEeHHEeM TOJIBKO JOCKH
Y MeJjla He CMOT'YT pa3BUTh TpeOyeMbIX MpodeCcCUOHaIbHBIX KOMITeTeHLIH.

B cuny 6osbIioro KonMyecTsa rpeAcTaB/sieMoit MHPOPMAI[UM My/IbTUMeIUHbIe TeXHOTOTUN
MOTYT /laTh 3HaUMMbIi 3(p(eKT ToNMbKO B C/lyuae, eC/M MPU MOCTPOEHUU CLieHapusi Tpe3eHTalui
OyzlyT yuTeHbl 3aKOHOMEPHOCTH 3(heKTUBHOCTH BOCIIPUSTHS UeTIOBEKOM M300pa)keHHH Ha SKpaHaX
Y ee a[IeKBAaTHOTO YCBOEHHSI YUAIIMMHUCS B X0/l Y4eOHOTr0 3aHSTHSI.

[Ipy mpenofiaBaHUM TeXHUUECKUX JUCHUIUIMH 0C000e MeCTO BbI/IeNsieTCsl TIPe/ICTaBIeHUI0
criefiyloiiix  opM  BU3yasibHOMN vHpOpMaLMM C pa3MYHOM CTereHbl0 abCTPAKTHOCTHU:
dororpaduii, TeXHUUeCKUX PHUCYHKOB M cxeM.IIpy 3TOM mpakThKa pabOThl C MY/IETUMeJUHHBIM
yueOHBIM KYPCOM COTIDOBOXK/IA€TCSI CMEHSIeMOCThIO M300pa)keHWH, T.e. /eMOHCTPALUsl KaXKOro
1300pakeHU TTPOMCXOIUT B TeUueHWe OrPaHUYeHHOTO BpeMeHU, [0CTaTOYHOro AJisi 3pGeKTUBHOTO
OTo3HaHUsI 00bEKTOB Ha M300paKeHUsIX U MIOHMMAaHUS 3TUX U300pakKeHuH.

dotorpaduss Ha 3KpaHe SBISETCS TUIOCKOCTHBIM M300pakeHHWEM, HO Ha Hel JIerko
OTIpe/IeNISFOTCS TIPOCTPAHCTBEHHbIE COOTHOILIEHUs 0OBEKTOB, UTO aHAJOTMYHO BUJEHHUIO UesiOBeKa.
PaccMmoTpeHMe TI0CKOCTHOTO M300pakeHUsI CO3/laeT  WJ/UIFO3UIO TPOCTPAHCTBEHHOTO BUjeHUs. B
XpoMaThueckoi (1jBeTHOH) ¢otorpaduu OMOTHUTETBHBIM CPEACTBOM OTOOpakKeHUs] 00BeMHOM
dopmbl ciykaT 1BeT U cBeT. PoH Ha ¢oTorpadur MoxkeT OBITH CHOXKETHO CBSi3aH C OOBEKTOM U
JIOTIOJTHSATb €ro — 3TO, TaK Ha3bIBaeMbIl, QyHKIMOHa/NbHBIA (GoH. ONTHMaNbHOEe B3aUMOAENCTBUS
obbekTa 1 (hoHa y/ydlllaeT yCI0BUS BOCIIPUSTHS M300paXkaeMoro o6beKTa.

dotorpadus sBAsgercss QUKcaluer JelCTBUTENbHOCTH, TIpeBpalljasi B  IJIOCKOCTHOE
n300pakeHHe caMy peasbHOCTb .

OProHOMMKOM yCTaHOBJIEHO, UTO 3pUTe/IbHOe BOCIPHUSATHE TIPOUCXOAUT MPH TOC/e[j0BaTeTbHOM
riepeMelleHUH B3IVsa M0 00beKTy. [IBWKeHWsi I71a3 TPOMCXOAAT CKaukKaMu (CaKKafindecKue
JBIDKEHMS) C OCTaHOBKaMHU — (pUKCaLUsMK Ha Orpefie/leHHbIX MecTax HWH(OPMALIMOHHOTO TIOJIS.



B3misig  Qukcupyercsi Ha caMbIX MH(OPMAaTHMBHBIX MecTax Mossl. /[IBW)KeHHe T[71a3 Mexny
buUKcal[UsIMH TIPOMCXOAUT OYeHb OBICTPO — OfiHA CaKkaja cocrtapssieT okoino 0,015 cekyHzwl.B
Nepyo/, CKauka IOoay4yeHUsi UH(OpMalMyd HCKIoueHo. MHpopmalys CUMThIBaeTCs BO BpeMmsi
dukcaluy, obiasi AJUTeNbHOCTh (UKCAl[iKd 3a Bpems BocrpusTtus cocraeiaser 90...95% or
o01jero BpeMeHH OJKCIO3MLMH. Takum o00pa3oM, Ha CKauku mpuxoautcs 5...10% BpemeHH
Bocrpusitusi. [ToBropHble dukcaiuu coctapsitoT 10...20% ot ob1ieit fmuTenbHOCTH (HUKCALUN.

[To pesynbraram 3KcriepuMeHTOB [1] cpemHee Bpemsi omo3HaHusi 0ObekTa Ha (otorpaduu
cocTaBisieT 2,5 €, CpeJHUM TIPOLIeHT TpaBU/IbHBIX Oro3HaHui 95,3%, Bpemsi, HeobxoAUMOe [ist
TOHMMaHUsl u300pakeHuss — 12,6 ¢, CpeAHUN TIPOLEHT Y/[OBJIETBOPUTEbHBIX OTBETOB,
CBU/IETE/ILCTBYIOIIMX 00 3¢ deKTUBHOCTU NMOHUMaHUs n306pakeHus - 94,8%.

TexHUUeCKUI1 PUCYHOK 11ocyie ¢oTorpaduu sBISeTCS C/ieyIolield CTyIeHbl0 abCcTparupoBaHust
U ecTb Oosiee 3HaKOBasi popMa U300pakeHust TI0 CpaBHEHMUIO € doTorpaduei.

TexHMUeCKMM PUCYHOK obecrieurBaeT [OCTAaTOYHYH) TOYHOCTb, [JOCTOBEPHOCTb M YETKOCTh
n300pakeHUs1 0ObEKTa, a ero BOCIIPUSATHE YCUIUBAETCS TPU/jaHie KOHTYPHOMY M300paXkeHHI0 WTH
ero y4acTKy OOBeMHOCTH C TIOMOIIbIO TOHA B TIOYTOHOBOM H300p@KeHHM WM TIOCPE/ICTBOM
IITPUXOB M 3a/JMBOK. IIpoelipyembiii 0OBEKT IMOBOPAuMBAaOT B TPOCTPAHCTBE W HAKJIOHSIOT B
CTOpPOHY HabmozIaTeNst HaCTOJ/IBKO, UTOOBI Ha KAPTUHHOW TJIOCKOCTH TOJTYYUTh M300pakeHne Cpasy
HECKOJIbLKUX €ero CTODOH, B pe3y/nbTare uero oObeKT mnpuobpetaer penbedHocTh ¢opm. Ha
TeXHAYEeCKOM PUCYHKe He TObKO BOCITPOM3BOAAT 0COOeHHOCTH 00bekTa. Co3HaTeNbHO MPUMEHSTIOT
HY)KHbII BBIOOD OCel, UX TIOJIO)KeHWs] U pa3MepHble OTHOLLEHWS W 3TUM TiepefjaloT (Gopmy,
00BeMHOCTb, OCHOBHBIE MPOMOPLIMKM 00beKTa. TeXHUUeCKuil pUCYHOK CY>KUT OJHUM U3 CUJIbHBIX
CPeJCTB BbIDAKEHUS] TEXHUUECKOW MBbICJIM TpPU KOHCTPYMPOBAaHWM, CPEJCTBOM KOHTPOJA
MPOCTPAHCTBEHHOTO TIPe/ICTaB/eHHs] 00beKTa WM SIBeHUsT W, KaK pe3y/bTaT, OJHUM W3 CPeZCTB
TEeXHUYECKOTO MbILLIEHHSI.

[Tpy BOCIIpUATHM T€XHUUECKUX PUCYHKOB CpeJiHSs [JINTe/bHOCTh (uKcauui rmasa 0,1...0,3 c.
[IOMVHUDYIOIIIUM TPU3HAKOM BOCIIDUSITUSI TEXHUYECKHWX DUCYHKOB SIBISIETCS UX KOHTYP.
CnepmoBarenbHO, OH JIO/DKeH ObITb Hawbosee BBIPA3UTENBHBIM, U, 10 BO3MO)KHOCTH, He /I0/DKEH
TIpephIBaThCsl APYTMMU 71eMeHTaMy PUCYHKa.
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PucyHok 1 - Tloka3aTtenu BOCHPUSITUSI pa3/MUHbIX (hOPM BU3ya/lbHOM MH(POPMALIUU: a - Cpe/iHee
BpeMsi oro3HaBaHusl 00bekToB (T 0mo3H.) U MoHUMaHus u3odpaxenus (T MoH.) , c; 6 -
3¢hbeKTHBHOCTE 01103HaHusA (% 01103H.) ¥ ToHUMaHus (% MOoH.) H300pa>keHHH.

CxeMbI MOTYT M300pakaTh He TOJIBKO 0OBEKThI, HO U TIPOLIeCChI, CBsi3U. M3yuaeMble siBIeHUs
TIPeJICTaB/ISIOTCS  pa3HbIMU CXeMaMM (KMHeMaTUueCKUMU, MOHTaXXKHbIMH, KOMITOHOBOYHBLIMH,
3/1eKTPUUECKUMH, TH/IPaBIAUYECKUMU, MHEBMATUUYeCKUMMU). 3putenbHasi pabota €O CxeMOM
TiperiosiaraeT OTpe/e/IeHHbIN YPOBeHb Pa3BUTHS MPOCTPAHCTBEHHOTO MbilieHUs. UTeHue cxem
Tipe/riosaraeT HEKOTOPOe alprOpPHOe TIOHMMaHUe pacCMaTpyuBaeMbIX B3aMOCBSI3el .



CpenHee BpeMmsl OMNO3HAaHHSA CXeMbl COCTaBasgeT 3.5 C., CpeJHUM IIPOLIEHT IIPaBUJIbHBIX
ono3HaHui 87.9%, cpeHee BpeMmsi /i1 IOHUMaHuUs 8.9 c; cpefiHUIA MPOLIEHT Y/ 0B/IeTBOPUTEIbHBIX
orBeTOB 90.5%.

W3 aHanu3a faHHbIX uccnenoBanuii (PucyHok 1 a.), uto Haubosnee 3¢ deKTUBHBIM C TOUKU
3peHusi CKOPOCTH OTI03HaHUsI 00beKTa CiieflyeT TIPHU3HATh TEXHWYECKHWN PUCYHOK, 3aTeM CJIeSYyIOT
dororpadust u cxema. CKOPOCTb MOHUMaHUsI TEXHUUECKOTO 00beKTa MakCUMaJlbHa y TEXHUYeCKOTO
PUCYHKa, 3aTeM CXeMbl, [10ToM y ¢oTorpaduu .

OddeKTUBHOCTH TIPaBUIBHOTO oro3HaHus1 (PrucyHok 1 6) Haubosee BbicoKa y ¢ororpadumy,
3aTeM CJIefyIOT TeXHHUUeCKHM PHCYHOK M cxema. HamOomnblMii TPOLIEHT YAOB/IETBOPUTETBHBIX
OTBETOB, T.e. 3((deKTUBHOCTh MOHUMaHUsI O0O0BEKTOB Ha M300pakeHWH, MoyiyueH COOTBETCTBEHHO
TIpY BOCIIPUSTUM TEXHUUYECKOTO PUCYHKa, (hoTorpaduv U CXeMbl.

MynbT™MeIUHBINA MaTepras JeKIMU He MOXKeT ObITb 3eKTHBHOM NpU MPSIMOI KOHBepTaLUK
TeKCTa W HaIvIsJHbIX MaTepuasloB TPAJULIMOHHOM JIeKLIMHU B (popMaT LU(POBBIX CAaliJ0B.

[Ipy moAroTtoBke BU3ya/qbHOIO Marepuana (Mpe3eHTal[Mii) pellaeTcsl 3aZiadya IMepexoja OT
COZlep’KaHusi pacCMaTpyBaeMoil TeMbl (TipefiMeTa U3yueHUs) K (opMe TpefCTaBlIeHUs] OCHOBHBIX
u7iel B BUJle TI0JIOXKEHHH, HAMEeUYEeHHBbIX K PaCCMOTPEHUIO B Cjaiiax. DPQPeKTUBHOCTb BOCIPUSTHS
W LeMd Tpe3eHTalud OyAyT [JOCTUTHYTHl TP PACKpPBITUM  TIPUOPUTETHBIX TIOJIOOKEHUH ISt
ysSICHEeHUsI CyTH U3y4yaeMbIX SIBJIEHWH U WCIOb30BaHUM Hanbosiee 3gdeKkTrBHON (PopMBbI Mogaun
Marepuasna C y4eTOM 3aKOHOMEPHOCTel BOCIIPUATHS MH(POPMAL[MU Ue/I0BEKOM.

[MpegmeT u3yyeHusi, T.e. cojep)kaHue yueOHOro marepuana [Jisi YCBOEHHUSI CTyJeHTaMH
ouepyeH TWUIOBOW y4yeOHOM IMporpaMmoi 1o JaHHOMY Kypcy. OCHOBHBbIe Hjel, BBIHOCHMBIE Ha
ripe3eHTalvio, (OPMY/IUPYIOTCS B pe3y/bTaTe aHajau3a cojiep)kKaHust yueOHoro matepuasa. [1pu
5TOM pelllaeTcsl OCHOBHAs 3a/jaua aHalu3a COflep’KaHHs M3yuaeMol TeMbl — MOBBILLIeHWe LIeHHOCTH
VH(pOPMaLUK MyTeM W3BJ/IeueHUs] U3 Hee OCHOBHBIX H/lel, 3HAUMMBIX U Ba)KHBIX /IJIsi TIOHUMAaHUS
M3y4yaeMbIX SIBJIEHMHA W YCTELIHOTO TIpUMeHeHUst B OyayiiieM rmpodecCHOHANIBHOM /1eSITeTbHOCTH C
00si3aTe/IbHBIM Y4YeTOM HaMeTHBILUXCSl TeH/AeHIMM B pa3BUTUM TeXHWKUA U TeXHOJOoruil . Bropoii
3afiaueil aHanM3a cofep)KaHus yueOHOM TeMbl OyzleT yCTaHOBJIEHHE HepapXud pacCMaTpHBaeMbIX
TI0JIOYKEeHWI: TJIaBHOTO - OCHOBHOW HJeU JaHHOW yueOHOW TeMbl, cofiepKaTelbHbIX — WJeH,
paccMaTprBaeMble B KaXKJOM pasfesie u3ydaemMoil TeMbl (O/0Ke TIpe3eHTal[iM); apryMeHTOB -
VH/IMBU/Iya/IbHBIX BBIBOJIOB T0 KaXK/I0My O/IOKY Tipe3eHTal[ui,

KaxJo0e nosokeHue [O/DKHO OTpakaThb IMO3ULMIO TperiofiaBarerns, Kak Creljyaaucra , U
TIPENOAHOCUTBCS B BUJle YTBepXKJeHUst (oOpalllaeTcsi BHUMaHUWe Ha Haubosiee 3HauMMble (akThl),
MHeHUs1 (MHTeprpeTUpyeTcsl CTeleHb 3HAYMMOCTH PacCMOTPEHHbIX (PaKTOB) WIM PeKOMeHJaluu
(paccmaTpuBaeTCsi MeTO/bl pelleHUs] TeXHWYEeCKHMX 3a/jau, IPEeMMYLIeCTBEHHO B IPUK/IaJHOM
acrekre).

AprymMeHTbI TI0 Ka)KOMy OJIOKY /10/DKHBI OBITH Tpe/icTaB/ieHbl B 00beMe, He MpeBbIIaloIeM
BO3MOKHOCTH PacCMOTpeHUsi He Oojiee uem Ha Tpex criaizax [2].

Peanu3aiusi pacCMOTPEHHOW CHUCTeMbI TOJATOTOBKM  MY/ILTUMEIUMHBIX MaTepuasoB OyzeT
CIIOCOOCTBOBaTh  TOATOTOBKE  COBPEMEHHOTO  MOOW/IBHOTO — CIIeLMajiCTa,  CrIOCOOHOTOo
pa3pabaTbiBaTb COBPEMEHHYI0 TEXHUKY W TeXHOJIOTHH, YTIPaBJSATh BbICOKOTIPOWU3BOAWUTE/ILHBIM U
SKOHOMHUUECKH 3((eKTHBHBIM  TMPOU3BOJCTBOM, YKPEIUT MOTHBAL[I0 K paboTe B peasbHOM
CeKTOpe SKOHOMUKHU.
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