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LABARATORY AND CLASSROOM BASE MODERNAZATION DUE TO CDIO CONCEPTION IN
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Annotation. The following equipment was launched to orginize the workspace for engineer activities: Catalytic
line for oil oil refining, Hardware-software complex based on gas chromatograph, laboratory stand "Systems of
technology process control”, Installation for mesurement the efficiency of paraffinodeposition inhibitors action.
The modernization (along with existing equipment and an option of project ativity computer support) makes
possible to orginize practise-oriented education process starting from scientific research through design to

ensuring the environmentally safe chemical technology curcle.

MogepHu3anus J1abopaTopHO-ayAUTOpHOUH 0a3bl B cooTBercTBuU ¢ KoHuemnimeit CDIO ompenenena
HEOOXO/IMMOCTBIO OpraHu3alui paboyero IPOCTPAHCTBA JUIS HH)KEHEPHOH JESATEIBHOCTH ITOJIHOCTBIO
MOJIEP)KUBAIONIETO PEeaM3alfi0 IPaKTHKO-OPHEHTHPOBAHHBIX COCTABIIIOMINX O0ydeHHs. [l HHIOTHOM
OakanmaBpckoii ~ mporpaMMmbl  «XUMHYECKass ~ TEXHOJOTHS»  OTHMH  COCTaBJIIIOIIMMM  SIBJISIFOTCSI:
9KCIIEPUMEHTANIbHBIE HCCIIEJOBAaHMS, CBS3aHHBIE C NPOBEACHHEM XHUMMKO-TEXHOJIOTHYECKHX IIPOILECCOB,
MMEIONTNX TPOMBIIIICHHYIO pealu3aliio, Ha JadopaTOpHOHW yCTaHOBKe; 0O0paboTKa TOITYYSHHBIX
IKCIIEPUMEHTAJIbHBIX JAHHBIX W pa3paboTka MaTeMaTHYeCKUX MOJEJIeH HCCIeNyeMbIX MPOLECCOB;

MOACIUPOBAHUE, TPOCKTUPOBAHNUEC W ONTUMHU3ANNA XUMHUKO-TCXHOJIOTUICCKHUX IPOLECCOB C HUCIIOJIB30BAHUEM
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JIMLICH3UOHHBIX IAKETOB NPOTrPaMM; BBIOOpP CPEICTB aBTOMATH3UPOBAHHOTO KOHTPOJISL M pa3paboTKa CHCTEM
YIPaBJICHUS! ISl peaiu3alliii AKOJIOTHUECKH 0€301acHOro NPOU3BOJICTBA.

B cootBerctBun ¢ konnernnueit CDIO, BRIMyCKHWKH HaHHOW 0Opa3oBAaTENbHOI IMPOTPAMMBI TOJDKHBI
OBITH CIIOCOOHBI K IIOCIEAOBATEIFHOMY CO3JaHMIO HOBBIX XMMHUYECKHX TEXHOJOTMH OT 3Tama HaydHBIX
HCCIIEZIOBaHNH Yepe3 MPOEKTHPOBAHNE, BHEAPEHNE, 10 KBAMN(HUIMPOBAHHOMN dKCIUTyaTalluu, 00eCcIIednBaromeH
9KOJIOTMYECKYI0 O€30MacHOCTh INPOU3BOACTBA. B OCHOBY MOAepHH3anMH J1a0OpaTOPHO-ayAUTOPHON Oa3bl
MOJIOKEHbI TPeOOBAaHMS, OCHOBAaHHBIE Ha KIIOYEBBIX MO3UIMAX COBPEMEHHBIX OTpacieil XHMHYECKOH
NPOMBIIUICHHOCTH:  BBICOKOW  TEXHOJOTMYHOCTH,  IIOBCEMECTHOM  HCIIOJIb30BAaHMM  COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUI, KOMIIBIOTEPU3AIMU IPOSKTHPOBAHUS U YIIPABIICHHUS.

Jns  pacmmpeHHs BO3MOMKHOCTEH OKCIIEpHMEHTalbHOM 0a3bl, obecneunBaeMoil 000pynoBaHHEM
UCTIBITaTeNbHON JTabopaTopun «IIpupoaHbie SHEPrOHOCHTENN», Ha Kadenpe XUMUIECKOW TEXHOIOTHH TOIUINBA
M XUMHYECKOW KHOEpHETHKM BBEJCHAa B OKcIUTyaTanuio KaranuThdeckas yCTaHOBKAa Uil TIPOIIECCOB
HedrenepepaboTk mmoj naBieHWeM. Ha naHHONW yCTaHOBKE MOTYT OBITH PEaln30BaHBI, KPOME IIPOIECCOB
HedrenepepaboTKH (PUPOPMUHT, THAPOKPEKHHT), TAKHE MPOLECCH], KaK MOJYYeHHUE UCKYCCTBEHHOTO YKUAKOTO
tTorumBa (cuHTe3 Dumepa-Tpommia), nmpouecchl HW30MEpU3AlMU M apOMAaTH3aLUKM YIJIEBOJOPOJIOB, CHHTE3
JMMETHJIOBOTO 3(Mpa, CHHTE3 Ha OCHOBE OKCHJA yriiepoja M Boxopoaa. Ha ycraHOBKe MOXKHO IPOBOAUTH
OKCICPUMCHTAJIBHBIC HCCJICAOBAaHUA KaTaIUTHYCCKOM aKTUBHOCTH KaTaJnu3aTopoB, CHUMATb KHHETHYCCKUEC
KpHBBIE, TOJONPATh ONTHMAIIBHBIE YCIOBHSI BEACHHS IIPOLIECCOB.

Jns onenkn 3((EKTUBHOCTH MPOTEKaHMs NPOLECCOB HeoOXoauma WHGOpPMAIMs O COCTaBax
NPOIYKTOBBIX cMeced. C Ienplo ONMepaTHBHOTO IOJydeHHs HH(GOPMALMH O Tra3000pa3HBIX IPOAYKTAX
XMUMHUYECKHX PEaKIUi, JOMOTHUTEIbHO K KaTaINTHYECKOW YCTaHOBKE IOCTABIEH W BBEJCH B JKCILTYaTAIHIO
amnmapaTHO-TIPOTPaMMHBIM KOMIUIEKC Ha 0a3e xpomartorpada «Xpomardk-Kpucramn 5000». B mepedens
AHATM3UPYEMBIX KOMIIOHEHTOB BXOAAT Oonee 20 HaWMMEHOBAaHWUN YTIJIEBOJOPOJOB U Pa3sHOBUIHOCTEH
ra3000pa3HbIX BEIIECTB, JOMYCKAETCs IIPUCYTCTBHE ITaPOB BOJIBI, METAHOJIA U IPYTUX CITUPTOB.

Eue onHO HampaBiieHHe MO/IEpPHU3ALMH Ja00paTOPHO 0a3bl CBsI3aHO ¢ (POPMUPOBAHUEM KOMIIETEHIIUH B
obylacTh aBTOMATH3allMM ITPOMBIIUICHHBIX MPOILECCOB, obecneunBaoniell Oe3aBapHifHYyl0 SKCIUTyaTaIHIo
00BEKTOB XMMHUYECKOH TEXHOJIOTHU. BBeneHHbIE B MHXKEHEPHOE MPOCTPAHCTBO ISl IPOEKTHOH JESITENFHOCTH
cteHibl «CHCTEMBI YIPaBIEHUS TEXHOJIOTHYECKHUMHU IPOLECCAMMU» BKIIIOUAIOT BCE KOMIOHEHTHI COBPEMEHHBIX
cucTeM yrpaeieHus TexHojorndeckumu mpoueccamu (SCADA). TloneBoil ypoBeHb CHCTEM YIpaBJCHUs
MPEACTABISIOT /1Ba (pr3HyYecKnx OOBEKTa — TEMIEpPaTYPHBIH, COCTOSIINN U3 ABYX CEKIMHA HarpeBa, M MOZEIH
pe3epByapHOro MapKa ¢ BO3MOXXHOCTBIO aBTOMAaTHYECKOTO 3aIlOJHEHHUS W OMOPOXHEHHUS pe3epByapos. st
TMMOJTYYCHUA HH(bOpMaHI/II/I 0 TEKYIIEM COCTOSIHUUN (pI/ISI/I‘IeCKI/IX 00BEKTOB HCTIOJIB3YIOTCA CTaHAAPTHBLIC TaTYUKH,
NpUMEHSIEMbIe JJIsI HENPEpBHIBHOTO KOHTPOJII B YCIOBUSX TPOMBIIIIEHHOH OKCIUTyaTalil OOBEKTOB
XMMHUUYECKOH TeXHONOruH. Tarkke Ha I0JEBOM YPOBHE HAXOMAATCS HCIIOJNHMTENbHBIE YCTPOMCTBA: pelie Uit
pEryMpoOBaHusl TEMIEpaTypbl, HACOCHl M 3aJBMXKKH JUII PETYIMPOBaHUS ypoBHEH B pesepByapax. /s
opraHM3anuy HHTepdelica C MOJIEBBIM YPOBHEM HCIIOJIB3YIOTCS MOAYJM BXOJa, BBIXOZA, IIPeoOpa3oBaTely,
MHKPOIIPOLIECCOPHBIN KOHTPOJUIEP, CEpBEp, CHENMaIbHOE NporpaMMHOe obecrnedeHne. Ha MOHMTOpEI
OTIEPaTOPOB CHUCTEM YIPABJICHHUS BBIBOAATCS MHEMOCXEMBI YNPABISIEMBIX OOBEKTOB C TEKYLINMHU 3HAYCHUSIMHU

pEeryIupyeMbIX IapaMeTpOB, HCTOPHYECKHE TPEHHABL, JKypHaNBl COOBITHH. BO3MOXHOCTH IaHHOTO
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000pyIOBaHUsST M IPOTrPaMMHOrO OOeCleueHHsl IO3BOJIIIOT pa3padaThiBaTh HMHTEPPEHCHYIO 4YacTh CHCTEM
YIPaBIEHUS UCCIEIYEMBIX XMMUKO-TEXHOJIOTHUYECKUX MPOIECCOB.

B MoaepHU3MpOBaHHON AJI1 UH)KEHEPHON MPOEKTHOHN AESATENLHOCTH ayJUTOPHM, HAPSAY CO CTEHAAMH,
JEHWCTBYET KOMIIBIOTEpHas ceTh Ha 12 paboumx mecT ¢ BbIXomoM B Internel u NMICH3MOHHBIMM TAaKETaMHU
IpOTpaMM AJISI MOJETUPOBAHNMS, IPOCKTUPOBAHMS U ONTUMH3ALNH IIPOIIECCOB XUMHUYECKOH TEXHOJIOTHH.

Taxke MOXKHO OTMETHTh W PacIIMPEHHE aHATUTHYCCKOH 0a3bl BBEICHHEM B SKCIUTyaTalluio Y CTAHOBKU
no oneHke 3(deKTHBHOCTH AEHCTBUS WHIMOMTOPOB MapaMHOOTIOXKEHHS, IO3BOJIAIONICH OCYLIECTBISTH
1noa00p HHrUOUTOPOB, 100ABISEMBIX IPU TPAHCIIOPTHPOBKE HEPTH.

C BBeJeHHEM B JKCIUTyaTallMI0 HOBOTO OOOpPYIOBaHHMS M MOJEpHM3AIMEH J1a00paTOpHO-ayJUTOPHOM
0a3pl 3HAUNTEIHHO DPACIIUPSIOTCA BO3MOMKHOCTH JUIS PEATH3AIMU TBOPUECKHX IPOEKTOB W OPraHHU3aLUH

Hay‘IHO'HCCHe,I[OBaTeHBCKOﬁ pa6OTLI CTYACHTOB.

MMPOEKTHO-OPTAHU30BAHHOE U IPAKTUKO-OPUEHTUPOBAHHOE OBYUEHUE
HA BA3E HHTET'PALIUM BY30BCKOI U AKAJJEMUYECKOI HAYKH
B COOTBETCTBHUHU C KOHLENLUE CDIO

Oseuknn B.b., Bacunsesa 1.9.

HauunonaneHnelil uccaenoBaTenbekuil TOMCKUN NOTUTEXHUUECKUI YHUBEPCUTET,
Poccus, r. Tomck, np. Jlenuna, 30, 634050
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PROJECT STUDY AND PRACTICE-CENTERED EDUCATION
BASED ON INTEGRATION OF HIGH SCHOOL
AND ACADEMIC STUDY ACCORDING TO CDIO
Ovechkin B.B., Vasileva I.E.
National Research Tomsk Polytechnic University,
Russia, Tomsk, Lenin str., 30, 634050

E-mail: ovechkinb@tpu.ru

Annotation. One of the main conditions of achievement in education is a policy of HR allocation and promotion
in educational field. It is necessary to have the opportunities of negotiation about educational problems, ways of
solutions according to CDIO and innovative demands in economy for representatives of universities, academic
institutions, industry, business and government. It helps to teach the specialists of high international level

according to the demands of the 21 century.

OmHAM W3 BaXKHBIX YCJIOBUH JOCTHXKCHHS yCIieXa B TOJTOTOBKE KaapoB sBIsCTCS (OpMHUpOBaHHE H
MIPO/IBIKCHNE KAJPOBOI IONHUTHKH TOCYAapcTBa B Cpele HAayIHO-00pazoBaTenbHOTO coobmecTBa. Co3maHne
JUT TIPENICTaBUTENEeH aKaJeMHYECKHMX WHCTUTYTOB, BBICIICH IIKOJBI, MPOMBIIIICHHOCTH, OM3HEC-CTPYKTYp H

BEZOMCTB BO3MOXKHOCTH IPO(ECCHOHANBHOTO THAJIOTa O TpodiieMax, CBI3aHHBIX C IMOATOTOBKOM KaApOB, MyTAX
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