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MoscHuTenbHaa 3anucka

lNpoekTHaa nabopatopust "Xnmmko-TexHonormyeckas" ans cTyaeHToB 2-ro kKypca
XVMUKO-TEXHOMOrM4eckoro HanpasneHus wkonbl «LUIONO» HanpasneHa Ha nHTerpauuio
TEOPETUYECKNX 3HAHMI MO XUMMUMN U TEXHONOMN C NPAKTUYECKMMUN HaBbIKaMU BbIMOSHE-
HWUA nccnefoBaTenbCKUX N NHXEHEPHbIX NPOEKTOB.

Llenu n 3agaum nporpammbl

Yenu:

1. Pa3Butne HaBbIKOB NPOEKTHOW AeATEeNbHOCT, CAMOCTOSITENIBLHONO UCCIeaoBa-
HUA N KPUTUYECKOTO MbILLNEHUS

2. [NogroTtoBka yYEHUKOB K y4acTUto B KOH(bepeHUMSIX U BbiCTaBKax

3. YrnybneHHoe ocBOEHNE TEOPETUYECKOro MaTepuana no XMMmm u XMMmn4eckum
TEXHONOrnsAM

3adayu:

1. dopMupoBaHNE CUCTEMHbIX 3HAHWUI B 0BMACTU XUMUM U TEXHOTIOTUIA

2. Pa3BuTne HaBbIkoB paboTbl C NporpaMMHbIM obecnedYeHnem A4ns aHanusa gas-
HbIX 1 pa3paboTkn NPoekToB B 0611aCTV XMMUYECKOW TEXHOMOIN

3. Passntne ymeHnin nnaHmpoBaTb U peanu3oBbiBaTb NPOEKTbl, paboTaTb B KO-
mMaHge

4. OBy4yeHne meTogam aHanusa M MHTeprnpeTauun pacdeTHbIX AaHHbIX, MOAro-
TOBKW OTYETHbLIX MaTepuasnioB 1 NpeseHTauum

MeToabl 06yyeHus

- JIEeKUMOHHBIE 3aHATUSA C NCNONb30BAHUEM MYMbTUMEOUNHBIX MaTepuanos

- MpakTnyeckoe oby4eHne

- [poekTHasa peaTenbLHOCTb B ManbixX rpynnax u UHAMBUAyansHo

- PerynsipHble koHcynbTauum ¢ npenogaBaTensiMn n akcneptamu

- Y4yacTue B ceMmHapax, BebuHapax v Hay4YHblX MepONpUsaTUSX

OueHka pe3ynbTaTtoB 00y4YeHUs

[ns oueHkn yuebHom AeaTenbHOCTU YYEHMKOB UCNONb3YIOTCS criefyoLme KpuTe-
puu:

1. TeopeTnyeckne 3HaHusA, NPOBEPEHHbIE C NMOMOLLIbIO KOHTPOSbHBLIX paboT 1 Te-
CTOB

2. KavecTBO U rnybuHa BbINONMHEHUS NpaKTUYECKux paboT

3. 3P PEKTUBHOCTb U MHHOBALMOHHOCTb NPOEKTHOW AEATENBHOCTU

Pecypcbl 1 maTepuanbHO-TeXHUYECKOoe obecneyeHue

- KomnbloTepbl ¢ yCTaHOBNEHHBIM CrieuManbHbIM NPorpaMmmHbIM obecneyeHnem
ANs aHanusa AaHHbIX.

- MeTopuyeckne nocobus, y4ebHUKN.

MNporpamma no npeamety "lMpoekTHas nabopaTtopust (XMMUKO-TEXHOOrMYeckas)"
CTYAEHTOB 2-r0 Kypca XMMMUKO-TEXHONOIMYECKoro HanpasneHus wkonbl «LISNO» Haue-
neHa Ha u3y4YeHWe OCHOB NPOEeKTMpoBaHUA B obnactu raso-, HedprenepepaboTku u
HedTexMnUKM, pasBUTUE HaBLIKOB CaMOCTOSATENbHOIO UCCNEAOBaHUS U KPUTUYECKOM
OLEHKM AaHHbIX, YTO cNocobCTBYET NOATOTOBKE YYEHWUKOB K yCNeLHon yyebe B BbICLLMX
y4ebHbIX 3aBeeHnsx n dyayuien npogeccmoHanbLHoON 4eATENbHOCTU.

B 11 knacce Ha npoekTHyto nabopaTopuio (XMMUKO-TEXHONOMMYECKYHO) BbIAENEHO
68 yaca (2 yac B Hegento).



CopepxaHue yyeOHOro npeamera

11 knacc

Pazpen 1. Yrnyo6neHHbIW Kypc TeXHonoruu nepepabotku HecdTn u rasa co-
CTOUT U3 YeTbIpHagLUaTH noapasaenos.

3aHsaTMe, NpuypoYeHHoe K npodeccuoHanbHOMy MpasgHuKy, rae npeacrasneHa
ncropua HedTH, HedbTenepepaboTkn. Xumus HedpTn, HedpTenepepaboTka, raoe npen-
CTaBlieHbl TEOPETUYECKME OCHOBBI NEPBUYHON U BTOpU4YHOW (rnmybokoi) HedpTenepepa-
BOTKM, MHCpOpMALMSA MO COBPEMEHHBIM CxeMaM nepepaboTkn HedpT U NPON3BOACTBA
HedbTexMmMmnYeckor NpoaykUMmM, Bugam nepepabartbiBaemMoro cbipbs. [[@zonepepaboTka,
rae npeacTaBneHbl TEOPETUHECKNE OCHOBbLI rasonepepaboTku. PaccmartpusatoTtcs cre-
AyloLme TEXHONOrMYeCckme NpoLecchl: BaKkyyMHas NeperoHka, katanuTU4eckun KpeKuHr,
ra3opakUMOHMPOBaHNE, ankUNMpoBaHue, KaTannuTnyecknin pudopMnHr, TEPMUYECKUIA
KPEKMHT, KOKCOBaHWE, BUCOPEKMHT, TMAPOKPEKMHT, MPOU3BOACTBO BOAOPOAA, Cepbl, rma-
poo4uncTka, nsomepusaums. NpoekTnpoBaHme TEXHONOMMYECKON YacTh YCTaHOBOK U Lie-
X0B (Npom3BOACTB) M 00bekToB obLesaBoackoro xossancrea (O3X), rae npeacrasneHa
NMHOPMaLMSA NO TEXHOMNOIMYECKNM ycTaHoBkam 1 obbektam O3X, BXOAALMM B cOCTaB
3aBofa, paspaboTke TEXHOMOMMYECKMX CXeM yCTaHOBKM M obbekToB O3X, npoekTuposa-
HUo 06Bs3KM obopyaoBaHusa TpybonpoBogamu, KOMNOHOBKUM 0OOpyAOBaHWA, cCoCcTaBre-
HUIO cneundukauuii, cucTeMe aBToMaTU3MpPoBaHHOro npoektuposaHusa HI3, Tpexmep-
HOM MpPOEKTUPOBaHUE MU CO3faHUID TpexMepHon mogenu. lNporpammHbie NPOAYKThI AN
NPOEKTUPOBAHUSA, rae NpeacTaBreHbl OCHOBHbIE MPOrpaMMHbIE NPOAYKTbI ANSA paspa-
BOTKM TEXHOMOrMYECKNX CXEM U BbINOSIHEHUSA TEXHONOMYECKUX Pac4eToB.

Pasgen 2. lNpakTuyeckue 3agaHusi COCTOMT U3 Tpex noAapa3nenos.

PaspaboTka cxem PFD, P&ID c ncnonbsoanuem [N Hexagon. lNpoBeaeHue pac-
yeToB ypoBHA CAD MHXXeHepOB, B KOTOPbIX CTYAEHTbl 03HAKOMSATCHA C OCHOBHbIMU TEXHO-
NOrn4yecknMmn pacyHeTamum.



MnaHupyeMble pe3ynbTaTbhl OCBOEHUA y4eGHOro npeamMeTa

JInuHOoCTHBbIE pe3ynbTaThbl

N3yyeHne pasgenoB kypca «[lpoekTHas nabopatopus (XMMWUKO-TEXHOMOrnYe-
CKas)» HanpasneHo He TONbKO Ha NpuobpeTeHne TeopeTUdecKUx 3HaHWM U npakTuye-
CKMX HaBbIKOB, HO M Ha pa3BUTUE LUMPOKOrO CMEKTPA BaXHbIX FIMYHOCTHLIX KAYECTB Y y4a-
wmxcs. [daHHbIn Kypc cnocobcTByeT (hOPMMPOBaHUIO CREAYOLWMX JIMYHOCTHbLIX pe3ynb-
TaToB:

1.1 Pazsumue Kpumu4ecKo20 U CUCMEeMHO20 MbIWIIeHUS

- AHanuTnyeckne cnocobHOCTU: y4almecs y4yaTCcsa aHann3MpoBaTh CMOXHbIE CU-
CTEMbI, OLiEHNBATb pasfiyHble acnekTbl NPOEeKTUPOBAHUSA NPOMbILNEHHbLIX Npeanpus-
TUIA, y4nTbIBaTb MHOXECTBO (DAKTOPOB M UX B3aMMOCBSI3N.

- HaBblku pelleHns npobnem: y4almecsi passuBaloT yMEHME HaxoanTb U 060CHO-
BblBaTb peLleHns AN pearibHbIX UHXEHEPHbIX 3a4a4, CBA3aHHbIX C NPOEKTUPOBaHMEM U
3KcnnyaTaumein NpOMbILLNIEHHbIX 06 BHEKTOB.

1.2 lNosblweHue 3konoau4eckol u coyuanbHoOl omeemcmeeHHocmu :

- JKornormyeckoe Co3HaHue: NOHNMaHne 3Ha4YMMOCTHN IKonornyeckn GesonacHoro
NPOEKTUPOBAHNSA NPOMBbILLNIEHHbIX NPEANPUATUN 1 CNOCOB0B MUHUMN3ALNN HEraTUBHOTO
BO3AENCTBUS Ha OKPYXXatoLLyto cpeay.

- Oco3HaHue coumnanbHOM OTBETCTBEHHOCTU: 3HAaYeHne obecneyeHns 6esonacHo-
CTU TpyAa U 340pOBbs pabOTHMKOB, a TaKKe COLManbHOrO BO3AENCTBUS MPOMbILLSIEH-
HOro Npou3BoACTBa Ha obLlecTBo.

1.3 ®opmuposaHue npogheccuoHanbHOU opueHmauyuu u camoornpedeneHust

- Oco3HaHHbIN BbIGOp Npodeccun: 3HaKOMCTBO C MPAKTUYECKUMU acrnekTaMu Xu-
MUYECKOW TEXHOSOMMU U MPOMBbILLIIEHHOMO NPOEKTUPOBAHUA NOMOraeT yyawumcsa cae-
naTtb obocHOBaHHbIN BbiGop ByayLen npodeccuu.

- JlnyHoCcTHOE camoonpeneneHne: yyalmecs Ha4ymHaT Ny4ylie NoHUMaTb CBOU
WHTEepeChl U cnocobHOCTU, YTO cnocobCTBYET UX NIMYHOCTHOMY M NPpOdECCUOHaNbHOMY
camoonpeaeneHuio.

1.4 Pazsumue opaaHU3ayUOHHbIX U ynpaseneHYeCcKUX HasblKos

- HaBblkv NnnaHnpoBaHus 1 opraHMsauun: y4almecs y4aTcs nnaHMpoBaTh U opra-
HU30BbIBaTbL CBOIO paboTy, a Takke NPUHMMATb y4acTue B KOMAHAHOM NfaHUPOBAHUY U
peanusauum NPoOeKToB.

- YnpaeneHve BpemMeHeM: pa3BuTue crnocobHocTu 3dheKTUBHO pacnpenensTb
CBOE BpEeMSs, ycTaHaBnmMaaTb MPUOPUTETLI U CNPaBRATLCA C MHOro3aga4yHoOCTbIO.

1.5 YcuneHue KoMMyHUKamueHbIX KomrnemeHyud

- O peKkTMBHOE B3aUMOAENCTBNE B KOMaHAE: pa3BUTNE HABbLIKOB OOLLIEHMS 1 CO-
TpyAHU4YecCTBa, ymeHne pabotatb B rpynne, pacnpegensatb 06a3aHHOCTM U JocTuraTb
obwwnx uenen.

- [pe3eHTaunMoHHbIE HaBbIKU: CMOCOBHOCTL ACHO U yb6eanTensHO NpeacTaBnsaTh
CBOW NUAeun 1 NpoeKTbl, YMEHUE NPOBOAUTL Npe3eHTauuu nepes ayautopuen.

1.6 YKpenneHue Momueayuu K camopassumuio u camoobpa3osaHutro

- CTpeMneHune K NMMYHOCTHOMY POCTY: yyalumMecsi pa3BmBatoT NoTpedbHOCTL B Mo-
CTOSAHHOM CaMOCOBEpPLLUEHCTBOBAHUUN, CTPEMATCA K OOHOBMNEHUIO U YrnyOneHnto cBOUX
3HaHWW N HaBbIKOB.



- MpodeccnoHanbHas NAEHTUYHOCTb: hopMupoBaHue npodeccnoHanbHONn naeH-
TUYHOCTW, OCO3HAHWE 3HAYMMOCTM CBOeW ByayLien npodeccnoHanbHON AeATEeNnbHOCTH
B pamkax obLiecTsa.

1.7 lNosbiweHue ycmod4usocmu u adanmupyemocmu

- CTpeccoyCTONYMBOCTb: YMEHNE COXPaHATb 3(PPEKTUBHOCTL NMPU BbINOMHEHUN
CMNOXHbIX U OTBETCTBEHHbIX 3a4a4y, CBA3a@HHbIX C NPOEKTMPOBAHWEM MNPOMbILLNEHHbIX
npeanpusaTui.

- AantTmpyemMocTb: cnocobHOCTb BbICTPO pearnpoBaTh Ha U3MEHEHWUS B YCNOBUAX
paboTbl M aganTMpPoOBaTLCH K HOBbIM TpeboBaHUSAM U 3afa4aMm.

MeTtanpeameTHble pe3ynbTaTtbl

2.1 PerynaTtusHble

N3yuyeHne paspenoB kypca «[llpoekTtHas nabopatopus (XMMWUKO-TEXHOMorumye-
ckast)» cnocobcTByeT (hOPMUPOBAHUIO Y YHALLIMXCA KITHOYEBbLIX MeTanpeaMeTHbIX peryns-
TUBHbIX pe3ybTaToB, HE0OX0AMMBIX AN1s yeneLwHoro obyyeHus n aansHenLero npodec-
CUOHanbLHOro pasBuTUs. Hwxe npeacTaBneHbl OCHOBHbIE PErynAaTUBHbIE YMEHUA W
HaBbIKW, KOTOpPble (POPMUPYIOTCH B NPOLIECCE U3YYEHUSA ITOro Kypca:

2.1.1 lNnaHuposaHue u opeaHu3sayus 0essmesibHoCcMu

- NocTaHoBKka uenen n 3agady: Yyawmeca ydyarca popmynmpoBaTbh KOHKPETHbIE
uenu n 3agayv Ans BbINOSMHEHUS NPOeKTa, onpeaensiTb KoUTEPUN UX JOCTUKEHUS.

- MnaHnpoeaHue atanoB paboTbl: CnocobHocTb pa3busaTb HonbLuyo 3aaadvy Ha
nocrnefoBaTtenbHble 3Tanbl, pa3pabartbiBaTe NnaH AEWCTBUIA C yKa3aHUEM CPOKOB U Tpe-
ByeMbix pecypcos.

2.1.2 Konmpornb u oyeHKa pesynbmamos desmesibHocmu

- CaMOKOHTpOsb U camokoppekLus: PopmMmMpoBaHUE HaABLIKOB CAMOCTOSATENbHOW
NPOBEPKN KayecTBa BbIMOMHEHHOW paboThbl, yMEHME KOPPEKTUPOBATb AENCTBUSA Ha OC-
HOBE NPOMEXYTOYHbIX Pe3ynbTaToB.

- AHanu3 u oueHkKa JOCTUXKEHUIN: YMeHne 06 BbEKTUBHO OLEHNBaTbL CBOWN [OCTUKE-
HUS U OCTUXKEHMS KOMaHAbI, BbISIBNATL CUMbHbIE U cnabble CTOPOHBbI, Npeanaratb Mepbl
No YNyYLUEHMIO.

2.1.3 PeaynuposaHue u KkoopouHayus deticmeuti

- YnpaBneHue BpeMeHHbIMU pecypcamu: CnocobHocTb adhpekTUBHO pacnpene-
NATb U UCMONb30BaTbh BPEMS, Kak CBOE, TaK U KOMaHAbl, COBMoAeHNE YCTAHOBIEHHbIX
CPOKOB.

- KoopguHaums rpynnosoi paboTbl: HaBbiku cornacosaHus 4ENCTBUN B KOMaHAe,
pacnpegeneHue 00sa3aHHOCTEN 1 KOHTPOSb 3@ UX BbINOSIHEHMEM, peLLEeHNE KOH(IUKTOB,
€Cn OHW BO3HUKAIOT.

2.1.4 NpoeHo3uposaHue u npeorosioxeHue

- MpepBuaeHne BO3MOXHbIX NPENSATCTBUIA: YMeHne npeayrabiBaTh CMOXHOCTA U
PUCKM, CBSI3AHHbIE C BbINOMTHEHUEM NPOEKTa, 1 pa3pabaTtbiBaTh cTpaTernm ux npeoaone-
HUS.

- MporHosnpoBaHue pesynbTaToB: CNOCOOHOCTL NPOrHO3NPOBaThb KOHEYHbIE pe-
3ynbTaTbl NPOEKTHOW AEATENBHOCTU U OLEHUBATb UX COOTBETCTBUE MOCTABMNEHHbLIM Lie-
naMm 1 3agadvam.

2.1.5 Camopeaynayus u camoopaaHu3ayusi

- OpraHusaumsa cobctBeHHoro Tpyaa: ®opmMupoBaHME HaBbIKOB CamMoopraHu3a-
UK, cosgaHue 6naronpusiTHbIX yCroBui 451 BbINOMHEHMSA y4eOHbIX U NPOEKTHbIX 3a4au.



- [ivcumnnuHa n OTBETCTBEHHOCTb. YMEHNE CaMOCTOATENbHO NPUHUMATL pelle-
HWA N HECTN OTBETCTBEHHOCTb 3a UX NOCNEACTBUS, pa3BUTME cCamoopraHM3aumm n camo-
ANCLUMNINHBI.

2.1.6 Paspabomka u peanu3sayusi MPOEKMHbIX peweHul

- NHHoBauuoHHOe MbiwneHne: CnocobHocTb NpegnaraTe M paspabaTtbiBaTbh UH-
HOBaLMOHHbIE MPOEKTHbIE peLleHWs, UCNOoMb30BaTb KpeaTUBHbIE NOAXOAbI.

- lpuMeHeHune 3HaHui Ha npakTuke: HaBblkM NPUMEHATL TEOPETUYECKME 3HAHUSA
ANSA peLleHnsa nNpakTUYecKknx 3afad, UHTerpauum 3HaHuin n3 pasnuyHbix obnacren ans
peanusauuun npoekTa.

2.1.7 lngbopmayuoHHas epamomHocms U paboma ¢ 0aHHbIMU

- Mownck n obpaboTka nHdopmauumn: CnocobHOCTb HAaXO4UTb HEOOXOAUMYIO WH-
dopmaumio, aHanM3anpoBaTb U UCNONb30BaTbL €€ AJ1si BbINOMHEeHNUS NpoeKTa.

- Pabota ¢ uctouyHmkamm faHHbix: YMeHne paboTtaTb C pasnnyHbIMU NCTOYHMKAMMN
AaHHbIX, KOUTUYECKM OLIEHMBATb UX AOCTOBEPHOCTb M 3HAYUMOCTb.

2.2 lNo3HaBaTenbHble

N3yyeHne pasgenoB kypca «[llpoekTHas nabopaTtopusi (XMMWUKO-TEXHOMOrMYe-
cKkas)» cnocobecTByeT hOPMUPOBAHNMIO Y YYaLLMXCH LLUMPOKOro CriekTpa MeTanpeaMeTHbIX
nosHaBaTeNbHbIX YMEHWIA U HABbIKOB, KOTOPbIE BaXXHbl 4151 X y4ebHON, nccnegosarernb-
CKOW U npodeccuoHanbHOW AesTenbHOCTU. Huke npenctaBneHbl Kno4veBble No3HaBa-
TenbHble pe3ynbTaTthbl, KOTOPbIX yYaLUMeCs 4OCTUralOT B NPOLIECCE N3YYEHMA 3TOrO Kypca:

2.2.1 Paboma ¢ uHghopmauuel

- Mounck n otbop nHdopmauumn: YMeHMe camoCTOATENbLHO HAxXoAUTb HEobxoau-
MYI0 MHOPMAaLMIO U3 Pa3NUYHBbIX UCTOYHUKOB (MHTEPHET, Hay4YHble CTaTbU, YYEOHUKN,
peanbHble NPOMbILUMEHHbIE flaHHbIE) C YYETOM €€ PeneBaHTHOCTU N JOCTOBEPHOCTMU.

- Kputnyeckuin aHanus uHdopmaumm: CnocobHOCTb oueHuBaTb MHopmaTUB-
HOCTb U [OCTOBEPHOCTbL BbIOpaHHbLIX MaTepuanos, pasnuyatb akTbl, MHEHUSI U UHTEpP-
npeTauumu.

2.2.2 AHanumud4eckasi 0essimesibHoCMb

- AHanus n cuHTe3 nHpopmMauun: YMeHne aHanmanpoBaTtb cobpaHHyo Hdopma-
LU0, BblAENATb KOYEBBIE MOMEHTbI, HAXOAUTL B3aMMOCBA3N MeXAY pasnuyYHbIMKU ac-
NeKkTaMy NPOEKTUPOBAHUS NPOMbILLIEHHbIX NPEeaNPUATUIA.

- O6o6LeHune n kaTteropumnsaums: CnocobHOCTb cMcTEMaTU3npoBaTh U 0606LLaThL
AaHHble, BbIAENATbL rNaBHble nAen U NPUHLMNLI, KOUTUYECKM OLIEHMBaTbL METOAbLI U Noa-
X0Abl.

2.2.3 Paboma ¢ modensimu u npedcmasieHusiMu

- MogenvupoBaHue n NpoekTupoBaHue: YMeHne co3aaeaTth M UCNoNb3oBaTbL MaTte-
mMaTuyeckune, pusmyeckme n XMMmM4YecKkne Moaenu Anst N3y4eHns TEXHONOrMYeCcKUX npo-
LIeCCOB M NPOEKTUPOBaAHUSA NPOMbILLIIEHHBIX OO BHEKTOB.

- lNpocTpaHCcTBEHHOE U CTPYKTYpHOE MbiwneHne: CnocobHOCTL NpeacTaBnsiTh
CTPYKTYPbl NMPOMbILLUMEHHBIX NPeAnPUATUA, B3aMMOCBA3N UX 3NIEMEHTOB N NOTOKOB, YTO
BaXKHO ANA NOHUMAHUSA N NPOEKTUPOBAHUSA TEXHOTOMMYECKNX CXEM.

2.2.4 Jloeuyeckoe MblwneHue

- Jlornyeckoe noctpoeHue aprymeHToB: Pa3Butue ymeHus normdeckn o6oCHOBbI-
BaTb CBOW MPEeAnOnoXeHUs U pelleHusi, apryMeHTUpoBaTb BbIBOp TEX UNKN UHBIX METO-
[AOB U NOAXOA0B.



- PelweHne 3agay: HaBblkn pelueHnss pasHoobpasHbIX XMMUKO-TEXHONOMNYECKNX
3afa4, CBA3aHHbIX C NPOEKTUpoBaHMEM 0OOpyAOBaHNA NPOMbILLNEHHbIX NPeanpUATUN,
NPUMEHEHMe NOrMYecknx onepauui (aHanus, CUHTE3, cpaBHeHne, obobLueHune).

2.2.5 MpumeHeHue meopemuy4ecKux 3HaHul Ha npakmuke

- WHTerpaumsa 3HaHuin: CnocobHOCTb MHTErpMpoBaTh TEOPETUHECKME 3HAHWUS MO
XUMUW, PU3UKE U TEXHONOMUN ANSA peLUeHUss KOMMMEKCHbIX 3aaay NpoeKTUPOBaHMA.

- MpuMeHeHne MEeTo4oB U MHCTPYMEHTOB: HaBblki UCMONb30BaHNA Pa3fUYHbIX
aHanUTMYeCcKUX MeTodoB, NPUOOPOB M NporpaMMHOro obecneyeHnsa Ans peanusauuu
NPOEKTHbIX 3a4au.

2.2.6 Uccnedosamernbckas 0essmesibHOCMb

- MocTaHoBKa 1 NpOBEeAEHNE pacHETHbIX IKCNEPUMEHTOB: YMEHME nnaHmpoBaThb
1 NPOBOAUTL PacYeTHbIe 3KCMEPUMEHTbI, BbIOMpaTh noaxoasaLune MeToAbl U METOANKU
pacyeToB 4118 JOCTUXKEHMA Lenen npoekTa.

- O6paboTka 1 uHTepnpeTaumsa aaHHbIx: CnocobHocTb obpabaTbiBaTh pacyeTHble
[laHHble, CTPOUTb rpachukn 1 anarpammbl, NPOBOANTL CTAaTUCTUYECKNIA aHanus, aenatb
BblBOAbl HA OCHOBE NOSly4YeHHbIX pe3ynbTaToB.

2.2.7 CamocmosimesnibHOCMb U UHUUUamueHocmb 8 y4ebHoll 0esmesibHocmu

- MNMownckoBasa aesaTenbHocTb: CNOCOOHOCTL CaMOCTOATENBbHO N UHULMATUBHO UC-
criefosaTh HOBbIE TEMbI, 3a4aBaTb BONPOCK! U UCKaTb OTBETHI, paspabaTbiBaTte U peanu-
30BbIBaTb UCCrefoBaTeNbCKUe NPOEKThI.

- AKTMBHOE UCMOMNb30BaHNe 3HaHuii: FTOTOBHOCTb U YMEHWe NpUMeHaTb npuobpe-
TEHHbIE 3HAHWUSA W HaBbIKW B HOBbIX Y4EGHBIX U peanbHbIX KOHTEKCTaxX, MOCTOAHHO OBHOB-
NATb U yrnybnaTb CBOM 3HAHUA.

2.3. KoMMyHMKaTUBHbIE YHUBEpCanbHble y4ebHble AencTBUA

N3yyeHne paspgenosB kypca «[poekTHaa nabopartopusi (XMMUKO-TEXHONIOrUYe-
cKasi)» HepaspbIBHO CBA3AHO C pa3BUTUEM KOMMYHUKATUBHbLIX HaBbIKOB, KOTOPbIE ABMS-
0TCA KIOYEBBLIMU AN1A yenelwHon paboTel B noboi obnactu. Huke nepeyvncneHbl OCHOB-
Hble KOMMYHUKaTUBHbIE YHUBEpCasbHble yuebHble genicteusa (YY), kotopble hopMupy-
IOTCS U pa3BMBalOTCA NPU N3y4eHUM AaHHOro Kypca:

2.3.1. Bzaumodeiicmsue u compyoHuU4ecmso 8 KomaHoe

- OdhdheKkTUBHOE KOMaHAHOE B3aumodencTeume: YMeHme paboraTe B rpynne, pac-
npenenstb ponu n 06si3aHHOCTK, COrnacoBbIBaTh AEACTBUA C APYIMMU y4aCTHUKAMU KO-
MaHAabl.

- KoHCTpyKTMBHOE pa3peLueHne KOHIMKTOB: HaBbIKu BbISBNEHUSA U pa3peLleHus
KOHMNUKTHBIX CUTyaLMil B NPOLIECCE COBMECTHOW paboTbl.

- CobniofeHmne aTMYecKknx HOpM: YBaXeHue K MHEHUIO 1 TpyAay Apyrux, cobntoae-
HWe NpaBun 3TUKETA NPU B3aMMOAENCTBMM C OAHOKINACCHUKaMK 1 NpenojasaTensmMu.

2.3.2. YmeHue 3adagamb 80MpocChl U hopMynuposams rnpobnembi

- MocTaHoeka Bonpocos: CnocobHOCTL hopMynupoBaTh YETKUE U OCMbICIIEHHbIE
BOMPOChI, HANPaBrieHHbIE HA YTOYHEHME 3a[ay NPOeKTa U NOUCK HeobXxoanMoi HGOp-
Mauumu.

- dopmynupoBaHne NpPoGnemMHbIX cuTyauuii: HaBbikn BbiaeneHns n opmynumpo-
BaHUSA NpobNeMHbIX 3a4ay, KOTopble TPeBYIOT peLleHns B paMmKkax npoekTa.



2.3.3. Haebiku sedeHus duanoea u Ouckyccuu

- AKTUBHOE cnyluaHue: YMeHue BHUMAaTenbHO cnywartb cobecegHukos, npa-
BMINbHO BOCMPUHNMATL U MHTEPNPETUPOBATL UX BbICKAa3biBaHWSA, 3a4aBaTb YTOYHAOLLME
BOMPOCHI.

- ApryMeHTUpoBaHHoOE Bbicka3biBaHne: CNocoBGHOCTb NOrMYHO M 060CHOBAHHO Bbl-
paxaTb CBOW MbICIN, MPUBOAUTL apryMeHTbl B NOAAEPXKKY CBOEW MO3NLNN.

- YMeHune oTcTamBaTh CBOK TOYKY 3peHus: HaBbikM KOHCTPYKTUBHOIO OBLLEHMS 1
apryMeHTUpoBaHHOW 3aLLUWTbl CBOEW NO3ULUN B XO4€E AUCKYCCUMN.

2.3.4. [pe3zeHmayuoHHbIe U 0pamopcKUe HasbIKU

- MNoaroToBka npeseHTauunii: YmMeHue cosgaBaTtb MH(OPMALMOHHbIE U BU3yarb-
Hble MaTepuanbl Ans Npes3eHTaunn pesynbTaToB NpoekTa.

- [y6nuyHoe BbicTynnexne: HaBblk YyBEPEHHOTO U CTPYKTYPUPOBAHHOMO BbICTYM-
neHunsi nepen ayantopuen, apeKkTuBHoe JOHECEHME NHpOpMaLmMn 4O criyluaTenei.

- OTBeTbI Ha Bonpockl ayauTopun: CnocobHOCTL BLICTPO 1 YEeTKO OTBeYaThb Ha BO-
MPOCbI, BO3HMKaOLLME Y ayAUTOPUN, KOPPEKTHO pearnpoBaTb Ha KPUTUKY.

2.3.5. Paboma ¢ uHgbopmauueli u mekcmamu

- UTeHune 1 aHanu3 TekCToB: YMEHUe aHanu3npoBaTk Hay4YHbIe U TEXHNYECKME TeK-
CTbl, BbIAENATbL KIOYEBLIE UAEU U BAXKHYKO MHOPMALUIO.

- CocTaBneHne nMCbMEHHbIX OTYETOB U AOKYMEHTOB: HaBbIKM rpaMOTHOrO NUCH-
MEHHOrO U3NOoXeHUs MHOpPMaLMK, COCTaBNEHME OTYETOB U JOKYMEHTaUMUW NO pesyrb-
TaTtam NPOEeKTHOW AeSTENbHOCTMU.

2.3.6. Ucnonb3osaHue yughposbix mexHonoauli 05 obweHus

- ObueHune B UndpoBoit cpefe: YMEHUe Ucnonb3oBaTbe MHPOPMALIMOHHO-KOMMY-
HUKaunoHHble TexHonorun (UKT) ans pabotbl B komaHae, obmeHa uHdopmauven u
npeacTaBneHna pesynbTaToB (Hanpumep, Yepes INMEKTPOHHYH MOYTY, MECCEHAXKEPHI,
BUOEOKOHEPEHUUN).

- CospaHue v BepeHve 6noros, Be6-cTpaHuL 1 nnatdopm ans npoekros: Cro-
COBHOCTb MCNonNb30BaTh LUPOBLIE UHCTPYMEHTHI AN CO3AAHUS U BEAEHWUS OHMaWiH-
pecypcoB, CBsiI3aHHbIX C MPOEKTHON AEATENbHOCTLIO, AENUTLCS pe3ynbTaTtamu padoTkl ¢
LLIMPOKOW ayaAuTOpUEN.

MNpenMeTHble pe3ynbTaThl

WN3yuenne paspenos kypca «[poekTHas nabopatopusi (XMMUKO-TEXHOMOrMYe-
CKasi)» CcnocobCTBYET AOCTUXEHUIO LUMPOKOTO CNeKTpa NpeAMeTHbIX pe3ynbTaTos, KOTOo-
pble BKIOYAOT OBNafieHNe TeopPeTUYECKUMU 3HAHUAMM, Pa3BUTUE NPaKTUYECKUX YMe-
HUA 1 dopmMUpoBaHWe KOMNETEHUWIA, HeobXoauMbIX ANS AanbHeilwero npogeccuo-
HanbHOro pocrta. Huxe npueBeaeHsb! KIoYeBbie NpeaMEeTHbIE pe3ynbTaThl, KOTOPbIX y4a-
LMecs OCTUraloT B NPOLIECCE U3YYEHUSA JAHHOrO Kypca:

4.1 Teopemuyeckue 3HaHus
- Tunbl TexHonornyeckmnx npoueccos: MNoHUMaHve knaccudukaumm n ocobeHHo-
CTeil pas3nnyHbIX TEXHONOMMYECKMX NPOLEeCcCcOB (BaKyyMHas NeperoHka, KatanuTuyeckui



KPEKWHT, ra3opakLUMOHNPOBaHWe, ankunMpoBaHue, KaTanuTnieckinii puchopmmHr, Tep-
MUYECKUIA KPEKMHT, KOKCOBaHWE, BUCOPEKVHT, rMapOKPEKVHT, NpOn3BOACTBO BOAOPOAA,
cepsbl, MMAPOOYNCTKA, M30MEPU3ALINA).

- OCHOBbI TEXHOMOMMN NPOEKTUPOBAHUA: 3HAHNE OCHOBHBIX 3TANOB W MPUHLMIMOB
NPOEKTUPOBAHMSA NPOMbILLMEHHBIX XUMUYECKUX NPEANPUATWIA, BKIlOYas co3aaHne Tex-
HOMOMMYECKNX CXEM MPOLIECCOB.

- DKOHOMUYECKME W 3Kornormyeckne acnekTbl: OCo3HaHNe 3KOHOMUYECKOW Lene-
cooBpasHOCTV U 3Konornyeckon BesonacHoCTV Npu NPOEKTUPOBAHUW U 3KCTnyaTauum
MPOMBbILLNEHHbIX NPEANPUATUANA.

4.2 [Mpakmuyeckue yMeHusi U HasebiKu

- Co3spaHvie 1 paboTta C NPOEKTHON AOKyMEHTauuen: YmeHnue paspabatbiBatb
yuTaTb NPUHUMNNANbHbIE TEXHOMOINYECKNE CXEMDI.

- PaboTta ¢ nporpaMMHbIMK npogykTamu: Hasblkn paboTbl ¢ OCHOBHbIMW MpPO-
rpaMMHbIMK NpoAyKTaMu ANs pa3paboTku TEXHONOINYECKNX CXeM 1 BbINONHEHNA TEXHO-
NOrMyecKnx pacyeToB.

- MNpoBeaeHne TEXHONOMMYECKNX pacHeToB: YMEHUE BbINONHATL HEKOTOPLIE pac-
YyeTbl, HeobxoauMbIe Ans NPOEKTUPOBaHUS.

4.3 Nccnedosamernbckas 0essmenibHoCMb

- PacueTHble aKcnepuMeHTanbHble nccnenosaHus: Hasbiku NpOBEAEHUA pacyeT-
HbIX 9KCMEepUMEHTarbHbIX UCCReAoBaHWA AN ONTUMU3ALUM TEXHONOrMHYECKNX npouec-
cOoB, BKNIOYas BbLIOOP METOAO0B U MHCTPYMEHTOB AN NOMyYEHUs 1 aHanusa AaHHbIX.

- NHTepnpeTauus pesynbtatoB: CNnocobHOCTb KOPPEKTHO NHTEPNPETUPOBATL pe-
3ynbTaTbl PacYeTHbIX KCMEPUMEHTOB, AenaTb 0O0O0CHOBaHHbIE BbIBOAbI W NMpeanaratb
yNy4YLUEHUs NN N3MEHEHNUS B MPOEKTHbIX PELLEHUSIX.

4.4 KomnemeHuuu 8 obnacmu UHHosauul u mexHosoaud

- MHHOBaLMOHHbIE TexHonornn: 3HaHne coBpeMeHHbIX MHHOBALMOHHbLIX TEXHOIO-
MMl U METOAOB, NMPUMEHSIEMbIX B MPOEKTUPOBaHUM HedTenepepabaTbiBaoOLLMX Npons-
BO/CTB, BKIHOYAsA TEXHOMOMMU YCTOMYNBOrO Pa3BUTUSA.

- MpyYMeHeHne TEXHONOrMI B NPAKTUKE: YMEHUE afanTupoBaTb U MPUMEHATL CO-
BPEMEHHbIE TEXHOMOTMN AN PELLEHUS| KOHKPETHBIX 3aAa4 B NPOEKTHOW AEATENbHOCTH.

4.5 3Kono20-mexHooauyeckas 2paMomHOoCHb

- OueHKa 9KOMNOrMYeCcKoro BO3AeNCTBUS: 3HaHNe METO0B OLEHKN U YMEHbLLIEHUS
9KOMOMMYECKOro BO3AENCTBUS XMMUYECKUX NPON3BOACTB, MOHUMAHWE NPUHLMMNOB YCTOW-
YMBOrO Pa3BUTUS.

- Be3onacHoCcTb TEXHONorM4Yecknx npoueccos: MoHumaHue u cobnogeHne HopMm
1 npaBun 6e30MacHOCTY NpY MPOEKTUPOBaHMUM, 3KCNNyaTauuu U yTunusaumm OTXo4oB
MPOMBILLNIEHHOIO NPOM3BOACTBA.

4.6 MexducuyunnuHapHble 3HaHusa u UHmeezpauyus

- MHTerpaums 3HaHwii: YMeHue WHTEerpupoBaTh 3HaHWUS U3 pasHblx obnacren xu-
MWW, TEXHOMOMUK, PU3NKM U MaTEMATUKM AN pa3paboTKM KOMMIIEKCHbLIX NPOEKTHbIX pe-
LUEHUIA.



- BsaumocBa3sb ¢ agpyrumum gucumnnuHamm: NoHnmMaHme B3anMoCcBA3N XUMUKO-TEX-
HONOrMyeckux npoueccoB ¢ pn3nkon, maTemaTukon, Bnonornen, IKONOrmen, 3KOHOMM-
KOW 1 APYrMMW COMYTCTBYIOLLMMU HayKamu.

N3y4yeHne kypca cnocobcTByeT BCECTOPOHHEMY Pa3BUTUIO NTIMYHOCTU Y4alUMXCs,
NOAroTOBKE MX K OCO3HaHHOMY Bblbopy ByayLein npodeccun 1 ycneLwHon MHTerpaumm B
npodpeccrmoHanbHoe coobiectBo. JIMYHOCTHbIE pe3ynbTaTbl, AOCTUTHYTble B pamkax
3TOro pasgena, urpatoT BaXkHyo posib B (POPMUPOBAHNN YCTONYNBBIX, OTBETCTBEHHbIX U
KOMMNETEHTHbIX NpodeccMoHanoB, CNOCOOHbIX BHECTN 3HAYMMbIA BKNaz B pa3BUTUE XU-
MUYECKON MPOMbILLMIEHHOCTU U TEXHONMOIMMYECKNX NPOLIECCOB, a TaKkKe No3BonsieT y4a-
LLIMMCA NMPUOBPECTN KOMMIEKC KIOYEBbIX MPEAMETHbIX 3HAHWA U HaBbIKOB, Heobxoau-
MbIX AN NPOEKTUPOBAHUA U IKCNyaTaumm XMMUKO-TEXHONOMMYECKUX 0O BLEKTOB. ITH pe-
3ynbTaThbl BKMOYAIOT rrybokoe NOHMMaHMe TEOPETUYECKMX OCHOB, pasBUTME NMpakTuye-
CKUX YMEeHWiA, popmMupoBaHme nccneaoBaTenbCkux U UHHOBALMOHHbIX KOMNETEHUWIA, a
Takke 0Co3HaHMe dKonornyecknx n 6e3onacHOCTHbLIX acneKkToB NPON3BOACTBEHHOW Aesi-
TenbHocTU. COBOKYNHOCTb AaHHbIX NPEeAMETHbIX pe3ynbTaToB CnocobCcTByeT noaro-
TOBKE y4alLMXCs K yCrneLwHOMY NpoAomKeHuIo y4ebbl B BbICLLUMX Y4EOHbIX 3aBEAEHUAX U
nx Byayliein npodeccnoHanbHoN AeATeNbHOCTU B 00NacT XMMUYECKON TEXHOMOMMK 1
CMEXHbIX AucumnnunH. B gononHeHne nsyyeHune Kkypca cnocobctesyeT hopMUpoBaHuto y
yYalLMXca BaXKHEULLNX MeTanpeaMeTHbIX No3HaBaTeNbHbIX YMEHWUA U HaBbIKOB. OTU pe-
3ynbTaTbl MOMOratoT UM CTaHOBUTLCA Bonee camocToATENbHBIMU, KPUTUYECKM MbICNS-
LUMMU U TBOPYECKMMU NIMYHOCTAMMW, YTO KpalHe BaXXHO ANsi UX fanbHenwero obyvyeHus
1 ycneLlHon npoeccmoHanbHOn Kapbepbl B 061acT XMMUN, TEXHOMOMMU U UHXXEHEPUU
1 cnocobCcTByEeT BCECTOPOHHEMY PA3BUTUIO KOMMYHUKATUBHBLIX YHUBEPCAmbHbIX Y4eOHbIX
AENCTBUIA Y yqaLLUXCA. DTN HABbIKWN SABMAIOTCA KPUTUHECKN BaXKHBIMW A5 YCMELLIHOW Npo-
deccroHanbHoW AeaTeNbHOCTY U XKM3HEHHOIO ycrexa B coBpemeHHoMm obulecTee. Pas-
BUTUE KOMMYHWUKaTUBHbLIX YMEHWUIA NOMOraeT yyawmmcsa He Tonbko adhdpekTuBHo pabo-
TaTb B KOMaHAe, HO U NPeAcTaBnATb CBOW UAEW U pe3ynbTaTbl, B3aMMOAENCTBOBATL C
pasnuUYHbIMA ayaUTOPUAMU U afanTMPOBaTbCA K ObICTPO MEHSIOLMMCS YCINOBUAM
cpenbl.
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