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MoscHuTenbHasa 3anucka

MpoekTHas nabopaTtopus "Xumuko-TexHonorumyeckas" ans cTyaeHToB 1-ro kypca
XVMUKO-TEXHOMOrM4Yeckoro HanpaeneHus wkonsl «LIANO» HanpasneHa Ha nHTerpauuo
TEOPETUYECKUX 3HAHWUIA NO XMMUWN N TEXHOMOTUM C NPaKTUYECKUMI HaBblkaMu BbiNonHe-
HUA UccneaoBaTenbCKUX U MHXEHEPHbIX MPOEKTOB.

Lienu n 3apgaum nporpamMmmbl

Uenu:

1. Pa3Butne HaBbIKOB NPOEKTHOW OEATENbHOCTU, CAMOCTOATENbHOrO UCCneaoBaHns U
KPUTUYECKOrO MbILLNEHUS

2. MoaroToBka y4EHMKOB K y4acTUIO B KOHPEPEHLMAX U BbiCTaBKax

3. YrnybneHHoe ocBOEHME TEOPEeTUYECKOro Matepuana no XuMmm n XMMmM4eCKUM TeXHO-
nornsm

3adayu:

1. DopMUPOBaHME CUCTEMHBIX 3HAHUI B 06NacT XMMUU U TEXHOMOTUA

2. Pa3sutne HaBblkoB paboThbl C NporpaMMHbiM obecneyeHnemM Ansa aHanusa gaHHbIX 1
pa3paboTkn NPOEKTOB B 0611aCTU XMMUYECKON TEXHOMOTNN

3. Pa3sutne ymeHui nnaHnpoBaTh U peann3oBbiBaTb NPOEKTbI, paboTaTk B KOMaHae

4. OGy4yeHne MeTofam aHanusa U MHTeprnpeTaumMmn pacyeTHbIX AaHHbIX, MOArOTOBKMU OT-
YEeTHbIX MaTepuanos 1 npe3eHTauumn

MeToabl 06y4yeHus
- JIeKUMOHHbIe 3aHATUS NPU UCNONBb30BaHUU MYNbTUMEONAHBLIX MaTEePUanos
- JlTaGopaTtopHble paboTbl 1 NpakTuyeckoe obyyeHune
- MpoekTHas oesaTenbLHOCTb B ManbIX rpynnax u uHansuayansHO
- PerynsipHble KOHCynbTauuu ¢ npenogasaTensamMmn 1 akcneptTamu
- Yyactue B cemuHapax, BebuHapax u Hay4HbIX MEpPONpPUATUAX
OueHka pe3ynbTaTtoB 00yYeHus
[ins oueHkn y4ebHON OeATENBbHOCTN YYEHUKOB UCMOMb3YTCA Creayowmne Kputepuu:
1. TeopeTuyeckne 3HaHUs, NPOBEPEHHbIE C MOMOLLIbIO KOHTPOSbHbLIX PaboT 1 TecTos
2. KayectBo v rnyGuHa BbINONHEHUSA NpaKTU4eckux pabot
3. OPPEKTMBHOCTL ¥ MHHOBALMOHHOCTb MPOEKTHOW AEATENBHOCTU
4. YcnelwHocTb 3aluTbl NPOEKTOB (Ka4ecTBO npe3eHTaun, 060CHOBaHHOCTb BbIBOAOB,
OTBETbI Ha BONPOCHI)
Pecypchl 1 maTepuanbHO-TeXHUYecKoe obecneyeHue
- KoMmnbloTepbl C yCTaHOBMNEHHBIM CneLnanbHbIM NporpaMmmHbIM obecneveHnem ans aHa-
nnu3a AaHHbIX.
- MeTtogu4yeckme nocobus, y4ebHUKK.
- OnbITHbIE NpenogaBaTeny U cneunannucTbl, BbICTyNatoLMe B PONN Hay4YHbIX KOHCYMb-
TaHTOB.

Mporpamma no npeamety "lMpoekTHas nabopatopusa (XMMUKO-TexHonornyeckas)" cry-
[EHTOB 1-ro Kypca XMMUKO-TEXHOMOrM4eCcKoro HanpasneHus wkosnbl «LISNO» HaueneHa
Ha U3y4YeHne OCHOB NPOEKTUPOBaHNSA B 0bnacTu ras3o-, HedtenepepaboTku n HedTEXM-
MWW, pa3BUTNE HaBLIKOB CaMOCTOATENBHOIO UCCreaoBaHNsA N KPUTUHECKOW OLIEHKM AaH-
HbIX, YTO CMOCOGCTBYET MOATrOTOBKE YYEHUKOB K ycnelwHon yvyebe B BbiCLIUX Yy4€OHbIX
3aBefeHusax u byaywen npodeccrnoHanbHon AeATENbLHOCTH.



CopepxaHue yyebHoro npeamerta

ﬂporpamma COCTOUT U3 NATU pa3genos:

Pasnen 1. OcHoBHble CBeAeHNA O NPOEKTUPOBAHUU MPOMbILINIEHHbLIX NPeanpus-
TUW COCTOMT U3 YeTbipex nogpasnenos.

OcHoBHble cBeieHUs1 06 MHXUHNPUHIE, Fae PackpbiBaeTCs MHAOPMAaLMSA N0 UCTOPUM UH-
KUHUPUHTa, POPMbl OKa3aHWUSA WMHXWHWUPUHIOBBLIX YCIYr, COCTaBHbIX YacTei WHXUHMU-
PUHra, Kno4eBbiX NPOLECCOB CO3AaHNs OObeKTa KanuTanbHOro cTpoutenscTaea. MoHs-
T€ O NPOEKTUPOBaHWK, rae packpbiBaeTcs UHPOPMALMS NO COCTABHBLIM YaCTsAM NPoek-
TUPOBaHWUA BKMOYasi NPEAUHBECTULMOHHYIO (Pasy, MHBECTULMOHHYIO a3y, aKCnepTuay
v geTaneHoe (paboyee) npoekTuposaHue. CtaHaapTbli M HOPMbI MPOEKTHON AOKYMEHTa-
Unn Ans CTpouTenbCcTBa C PACCMOTPEHUEM OCHOBHbIX MOMOXEHUIA B YacCTU NPOEKTUPO-
BaHuA defeparnbHbiX 3aKOHOB WM NMOCTAHOBMNEHWN NpaBuTenbcTea, a Takke TOCTos.
YnpaeneHue npoektuposaHnem. OpraHmsauus npoekTMpoBaHus

Pasgen 2. PaspaboTka pa3aenoB NPOeKTHO — CMETHOW AOKYMEHTaLUU COCTOUT U3
ceMu noapasaenos.

[asonepepaboTka, rae npeacTaBreHbl TEOPeTUYECKUe OCHOBbI NEPBUYHOI 1 BTOPUYHOI
(rnybokoit) razonepepabotku. HecbrenepepaboTka, rae npeacrasneHsl TeopeTuyeckue
OCHOBbI NEPBUYHON 1 BTOPUYHOI (rnybokoit) HedTenepepaboTku. CBoNCTBa NPOAYKTOB
nepepaboTku rasa v HedTu, rae NpeacTaBneHbl COCTaBbl U PU3UYECKMe CBONCTBA NPO-
AYKTOB rasonepepaboTku 1 HedTenepe6oTku. PaspaboTka TeXHONOrMYEeCKoit YacT nNpo-
ekta HIN3 n HX3, B koTopom packpbiBaeTcsi HOPMAaLMS N0 COBPEMEHHBIM CXEMaM ne-
pepaboTkn HePTH 1 NPOM3BOACTBA HEPTEXUMUYECKON NPOAYKLMM, BuaaMm nepepabaThbi-
BaeMOro Cblipbs, UCXOAHBIM AaHHbIM AnNs pa3paboTKu TEXHOMOIMYECKON YacTu nNpoekTa,
cocTaBneHuto MatepuanbHbix 6anaHcoB NPou3BoACTBa, ToBapHoro 6anaHca HM3, onpe-
AeneHne noTpebHOCTM B peareHTax, kaTanusartopax, CKaToM BO3ayxe, asoTe, BOMO-
pone. lpoekTupoBaH1e TeXHONOTrM4YECKo YacTi YCTaHOBOK 1 LIEXOB (MPOU3BOACTB), rae
npeacraBneHa MHPOpPMaLUs NO TEXHONOMMYECKUM YCTaHOBKaM, BXOASALIMM B COCTaB 3a-
BOAA, pa3paboTke TEXHOMOrMYECKNX CXeM YCTaHOBKM, MPOEKTUPOBaHMI0 06B513kn 060py-
AOBaHUs TpybonpoBogamu, KOMMOHOBKM 06OPYAOBaHUS, COCTaBNEHMIO cneLuduKkaLyii,
cucteMme aBTomMaTU3npoBaHHOro NpoekTuposaHus HIMN3, TpexmepHOM NpoekTuposaHue u
CO3[aHuto TpexMepHon Modenu. TexHonornyeckoe o6opyaoBaHne, B KOTOPOM PacCMOT-
PeHbl peakTopbl, KONMOHHbI, TENNOOOMEHHbIE annaparTbl, Tpyb4yaTbie neyn, HacoChl, KOM-
npeccopbl NPOLECCOB OCHOBHbIX NPON3BOACTB, a TakKe OCHOBbI MOAENUPOBaHUS TEXHO-
normyeckux npoueccos. ABTomaTusalus NpoM3BoACTBa, C NpeacTaBleHnem NpUHLMNoB
VNpaBneHus

Paspen 3. MNpaktuyeckne 3agaHnA COCTOUT U3 NATU NoApPa3nenoB

Annapatypa 1 o6opyaosaHue ¢ npeacTaBneHneM OCHOBHbIX NOAX0AO0B K pacyeTam. Pas-
pabotka cxem PFD c ucnonesosanuem MM AutoCAD. lNpoBeaeHne pacyeToB ypOBHS
«UHXEHEepP», B KOTOPbIX y4EHUKN O3HAKOMSATCA C MeTOANKaMM pacyeTa KoXXyXoTpyBUaTbIx
TennooOMEHHUKOB, pacyeToM cxem TennoobMmeHa, pacyeToM emMKOCTHoro obopyaoea-



HUSA, BbIOOPOM U pacyeTom guHammyeckoro obopyaosaHus. [poseaeHne pacyeTos ¢ Uc-
nonb3osaHuem MMM Aspen ONE. O3HakomneHune ¢ mogensmu n obpasuamu TexHomnoru-
yeckoro obopyanoBaHus Ha umetowlerics 6ase 8 OmITY

Paspen 4. lNpoekTHas feATenbHOCTb
Bbibop 1 obocHoBaHue TeMbl NpoekTa. [naHmposaHue npoekta. PaspaboTka npoekTa.
AHanu3 gaHHbIX, NOAroToBKa UTOrOBOro OTYeTa.

Paspen 5. MNpe3eHTauusa u 3awmMra NpoeKToB
MoaroToBKa Hay4YHOro TekcTa M npeseHTaumun. Hasblkn nyGnMYHOro BbICTYNNEHUs 1 3a-
WMTbI NpoekTa. 3awmTa npoekTa



MnaHupyemble pe3ynbTaTtbl OCBOEHUA yyebGHOro npeamMerta

JInyHoCTHBLIE pe3ynbTaThl

W3yyeHne pasgenoe kypca «[lpoektHas nabopatopusi (XMMMKO-TEXHOMOrMYEcKas)»
HanpaBfeHo He TOMbKO Ha NPUobpeTeHe TEOPETUYECKMUX 3HAHUI U NPAKTUYECKUX HaBbl-
KOB, HO U Ha pasBUTWUE LUMPOKOro CneKTpa BaXKHbIX NIMYHOCTHBLIX KAYeCcTB Y y4YallMXCs.
[aHHbIN Kypc cnocobeTBYeT POPMUPOBAHUIO CREAYIOLMX NMUMYHOCTHbIX PE3ynbTaToB:
1.1 Pasgumue Kpumu4ecKo2o u CUCmeMHO20 MbIlWIeHUsI

- AHanuTu4eckune cnocobHOCTM: yyaLLMecs y4aTcs aHanumanpoBaTb CMOXHbIE CUCTEMBI,
OUEHMBaTb pasnnyHbie acnekTbl MPOEKTUPOBaHUS NMPOMbILLMEHHbIX NPEAnpUATAA, ydn-
TbiBaTb MHOXECTBO (pakTOpOB 1 X B3aUMOCBS3N.

- HaBbIkK pelueHnsa npobnem: yyalymecs pasBuBaloT yMEHME HAX0AWUTb U 060CHOBbLIBaTb
PELUEHUs AN peanbHbIX MHXEHePHbIX 3afa4, CBA3aHHbIX C NPOEKTUPOBAHUEM U IKCMIY-
aTauuein NPOMbILLNEHHbIX 0OBHEKTOB.

1.2 lNosbiweHue 3kooauyeckoll u coyuanbHol omeemecmeeHHoCmu

- JKONOrm4eckoe Co3HaHme: NOHMMaHNe 3HaYMMOCTM IKONorndeckn 6esonacHoro Npoek-
TUPOBaHUA NPOMBILLNEHHbIX NPEANPUATAA N CNOcOB0B MUHUMMU3ALNN HErAaTUBHOIO BO3-
AENCTBUA Ha OKPYXaloLLylo cpeay.

- OcosHaHne coumanbHOW OTBETCTBEHHOCTU: 3Ha4YeHue obecneuyeHuss HesonacHoOCTH
TpyAa n 300poBbA pabOTHWKOB, a Takke CouManbHOro BO3AENCTBUS NMPOMbILLNEHHOMO
npov3BoAcTBa Ha obLecTBo.

1.3 ®opmuposaHue npogheccuoHaibHOU opueHmayuu u camMoonpedeneHus

- OcosHaHHbI BbIGOP Npodheccun: 3HAKOMCTBO C MPAKTUYECKMMMU acnekTaMmu Xumuue-
CKOW TEeXHOMOrMM U NPOMBILLNEHHOrO NPOEKTUPOBaHUSI NOMOraeT yyawumcsa caenaTb
obocHoBaHHbIN BbibOp ByayLlei npocdeccuu.

- JlndHoCTHOE camoonpeaeneHuve: yJyalwmecs HauymMHaT Nnyylle NoHUMaTb CBOW UHTe-
pechbl 1 CNOCOBHOCTH, YTO CNOCOBCTBYET UX NTMYHOCTHOMY U NPOdEeCCMoHaNLHOMY CaMo-
onpeaeneHuio.

1.4 Pazsumue op2aHu3ayUOHHbIX U ynpasieHYeckUX HaeblKos

- HaBbikv NnaHnpoBaHUs 1 opraHusauun: yYalmMecs yqaTcs nriaHupoBaTb U OpraHu3o-
BblBaTb CBOIO paboTy, a Takke NpUHMMaTh y4acTue B KOMaHLHOM NiaHUPOBAHUM U pea-
nnu3auumn NpoeKToB.

- YnpaBneHvwe BpemeHeM: pa3sButue cnocobHocTu achekTUBHO pacnpenensite cBoe
BpeMs, ycTaHaBnuBaTb NPUOPUTETLI U CNPABNSATLCA C MHOr03a4a4yHOCTbIO.

1.5 YeuneHue KOMMyHUKamMUuGHbIX KOMnemeHyud

- OppekTMBHOE B3aMmoaencTeme B KOMaHAE: Pa3BUTUE HABbIKOB OOLLEHUS U COTPYAHM-
YyecTBa, ymeHue pabotaTtb B rpynne, pacnpenensite 0683aHHOCTM U AOCTUraTh OGLLMX
uenewn.

- MNpeseHTaunoHHbIE HaBbIKU: CNOCOBHOCTL ACHO M YOEeaUTENbLHO NPeAcTaBnsATbL CBOW
naev 1 NPoeKkTbl, YMEHNe NPOBOAUTL NpPe3eHTauumn nepes ayanTopuei.

1.6 YkpenneHue momusayuu K camopa3ssumuio U camMoobpasosaHuio

- CTpemMneHune K TMYHOCTHOMY POCTY: y4YalMecs pa3BuBatloT NOTPEGHOCTb B MOCTOSIHHOM
CaMOCOBEpPLLEHCTBOBaHUU, CTPEMATCA K OOHOBNEHUIO U yrnybneHnto CBOUX 3HaHUN U
HaBbIKOB.



- MpodheccroHanbHas NAEHTUYHOCTL: (hopMUpoBaHNe NpogeccmoHanbHoON NAEHTUYHO-
CTW, OCO3HaHMe 3Ha4MMOoCTn cBoen ByayLlen npodeccroHanbHON AeATENbHOCTU B pam-
kax obuwiecTsa.

1.7 lNosbiweHue ycmoul4yusocmu u adanmupyemocmu

- CTpeccoyCTOMYMBOCTL: YMEHME COXpaHATb 3PPEKTUBHOCTL NMPWU BbIMNOMHEHUM CIOX-
HbIX U OTBETCTBEHHbIX 3a4a4y, CBA3AHHbIX C MPOEKTUPOBaAHMEM MPOMbILLNEHHbIX Npea-
NPUATUNA.

- AjanTupyemMocTb: cnocobHOCTb BbICTPO pearmpoBaTb Ha U3MEHEHUS B YCIOBUAX pa-
60Tbl M aganTUPOBaTLCH K HOBbIM TpeboBaHWAM 1 3aaadvam.

MeTtanpeaMeTHble pe3ynbTaThbl

2.1 PerynsatueHble

N3yuyeHune pasgenos kypca «lpoekTtHas nabopatopus (XMMUKO-TEXHOMorm4eckas)» cro-
cobecTBYET (DOPMMPOBAHMIO Y YHALLIMXCSA KINIOYEBbIX MeTanpeaMeTHbIX perynaTuBHbIX pe-
3ynbTaToB, HEOOXOAMMbIX ANS ycnelwHoro obyyeHuns n aanbHeiwero npogeccuoHanb-
HOro passuTus. Hke npeacTaBneHbl OCHOBHbIE PErynATUBHbIE YMEHUA U HABbIKK, KOTO-
pble hopMUpYIOTCH B NpoLecce U3y4eHusa 3Toro Kypca:

2.1.1 lNnaHuposaHue u opeaHusayusi dessmesibHocmu

- MocTaHoBKa Uenen v 3agady: Yyawmecs ydyatca popmMynnpoBaTb KOHKPETHbIE Lienu v
3a4a4v Ans BbINOMHEHMA NPoeKTa, onpeaenaTb KPUTePUN NX AOCTUKEHUS.

- MnaHnpoBaHune atanos paboTbl: CnocobHocTb paszbusaTh OonbLUyo 3a4a4y Ha nocne-
[floBaTenbHble 3Tanbl, paspadaTbiBaTh NNaH 4ENCTBUIA C yKa3aHMEM CPOKOB 1 TpebyeMbIxX
pecypcos.

2.1.2 KoHmpornb U oyeHKka pe3ynbmamos 0essimesibHocmu

- CaMOKOHTpOnb 1M camokoppekuus: PopmmpoBaHne HaBbIKOB CaMOCTOATENbHOW Mpo-
BEPKWN KayecTBa BbINOMHEHHOW paboTbl, YMEHUE KOPPEKTMPOBATL AEUCTBUA Ha OCHOBE
NPOMEXYTOYHbIX pe3ynbTaToB.

- AHanu3 n ouUeHKa OOCTMXKEHUA: YMeHNe 00BbEKTUBHO OLEHNBATL CBOM [OCTUMXXKEHUSA U
[OCTUXKEHUSA KOMaHAb!, BbISIBMATb CUNbHbIE U criabble CTOpPOHbI, Npeanarate Mepbl No
YNy4LLEHMIO.

2.1.3 PeeynuposaHue u koopOuHayus deticmeud

- YnpaBneHue BpeMeHHbIMn pecypcamu: CnocobHOCTb 3pEKTUBHO pacnpeaenstb U
MCcnonb3oBaTb BPpEMS, Kak CBOe, Tak U KOMaHAbl, cObnofeHne yCTaHOBNEHHbIX CPOKOB.
- KoopauHauus rpynnosoi paboTel: HaBbikun cornacoBaHus AeWCTBUA B KOMaHAe, pac-
npeaeneHve o6s3aHHOCTEN U KOHTPOMb 33 WX BbINOMHEHWEM, peLUeHNe KOH(IUKTOB,
€CNN OHWN BO3HUKAIOT.

2.1.4 NpozHo3uposaHue u npeorosioxeHue

- MNpenBuaeHne BO3MOXHbIX NPENATCTBUNA: YMeHNe npeayraabiBaTe CIOXHOCTU U PUCKHK,
CBS3aHHbIE C BbINOMHEHNEM NMpPOEKTa, U paspabaTbiBaTb CTpaATENMn UX NPEOAONEHNS.

- MporHo3upoBaHue pesynbTaToB: CNoCOOHOCTL MPOrHO3MPOBaTL KOHEYHbIE Pe3ynbTaThl
NPOEKTHOW AEATENLHOCTU U OLEHUBATb UX COOTBETCTBME NOCTaBMNEHHbLIM LIenam 1 3aga-
Yyam.

2.1.5 Camopezynsayus u camoopeaaHu3ayus

- OpraHusauust cobctBeHHOro Tpyaa: PopmmposaHue HaBbIKOB CamoopraHvusauum, co-
3naHve GnaronpuATHbLIX YCNOBUIA NS BbINOMHEHNUS Y4EOHbIX U NPOEKTHbIX 3aay.
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NAVHbI.
2.1.6 Paspabomka u peanusayusi npOeKmMHbIX pelieHul

- HHoBaLuoHHoe MbiiineHne: CnocobHocTh npeanaraTte U paspabarbiBaTe MHHOBALM-
OHHbIe NPOEKTHbIE PELLEHUA, UCMOMNb30BaTb KPeaTUBHbIE NOAXOAbI.

- NpumeHeHne 3HaHW Ha NpakTuke: HaBblkn NPUMEHSITL TEOPETUYECKUE 3HAHUS ANS pe-
LUEeHMA NpaKTUYECKUX 3afad, HTerpaummn 3HaHui 3 pasnuyHbix obnacrein ana peanu-
3auun npoekTa.

2.1.7 UHgpopmayuoHHasi epamomHocmb U paboma ¢ 0aHHbIMU

- Mowck u obpaboTka nHdopmauum: CnocobHOCTb HAaXoAUTbL HeobXoauMy UHopMa-
LMo, aHanM3npoBaTh U UCNONb30BaTh €€ AN BbINONMHEHUSA NPoeKTa.

- PaboTta ¢ nctoyHmkamm gaHHbix: YMeHue paboTtaTb C pa3anuyHbIMi UCTOYHUKAMW OaH-
HbIX, KPUTUYECKN OLEHNBATb X AOCTOBEPHOCTb M 3HAYUMOCTb.

2.2 [No3HaBaTernbHble

WN3yueHune pasgenos kypca «[lpoekTHas nabopaTopusi (XMMUKO-TEXHOMOrM4Yeckas)» cro-
cobcTByeT (hOPMUPOBAHMIO Y yHALLMXCA LUMPOKOrO CNeKkTpa MeTanpeaMeTHbIX No3HaBsa-
TENbHbIX YMEHNA N HaBbIKOB, KOTOPbIe BaXKHbl 4nA UX y4ebHOW, nccnegoBaTenbCcKon u
npodeccunoHanbHon AesTenbHocTh. Hmke npeacTaBneHbl KnoyeBble no3HaBaTenbHbIe
pe3ynbTaTbl, KOTOPbIX YYaLUMecs AOCTUraloT B NpoLecce n3y4eHus 3Toro Kypca:

2.2.1 Paboma c uHgpopmauyueli

- Mowck n oT6op MHOPMaLMKN: YMeHWe CaMOCTOSTENbHO HAaxXo4nTb HEOBXOAUMYIO WMH-
dhopmaLmio 13 pasnUYHbIX UCTOYHUKOB (MHTEPHET, HAayYHbIe CTaTbk, yYeOHUKKM, pearns-
Hble NPOMBbILLINIEHHbIE AAHHbIE) C YYETOM €€ peneBaHTHOCTU U LOCTOBEPHOCTHU.

- Kputuyeckuin aHanus nHgpopmaumm: CnocobHoCTb oLeHnBaTh MHPOPMATUBHOCTb U [0-
CTOBEPHOCTb BblOpaHHbIX MaTepuanos, pasnuyatb akTbl, MHEHUS U UHTEpnpeTaLum.
2.2.2 AHanumuyeckas dessmensHOCMb

- AHanu3 n cuHTes uHdopmauum: YMeHue aHanusmpoBaTb cobpaHHyo HdopmMauuio,
BblAENATH KMoYeBble MOMEHTbI, HAXOAWUTb B3aUMOCBA3N MEXAY PasfIMYHbIMU acnekTamu
NPOEKTUPOBAHMWSA NPOMbILLIIEHHbIX NPEANPUATUIA.

- O6o6LeHne n kateropumusaums: CnocobHoOCTb cucTemaTuanposaTtb U 0606LWATE AaH-
Hble, BbIAENATb rMasHbIe Aeun N NPUHUMUNBLI, KPUTUYECKM OLIEHUBATL METOAbI U NOAXOAbI.
2.2.3 Paboma ¢ modensimu u npedcmasneHusmu

- MogenupoBaHue n npoekTMpoBaHue: YMeHne co3aasaTtbh U UCMOMb3oBaTh MateMaTu-
Yyeckue, pusnyeckne n Xummnyeckue Moaenu Ans N3y4eHuss TeXHONOrn4YeCckUX NpPoLECCoB
1 NPOEKTUPOBAHUSA NPOMbILLNEHHbIX 0OBEKTOB.

- [pocTpaHcTBEHHOE M CTPYKTYpHOE MbiwneHue: CnocobHOCTL NPeacTaBnsATh CTPYK-
TYDb! MDOMbILLUNEHHbIX NPEANPUATUIA, B3aUMOCBSA3W UX 3NEMEHTOB U NOTOKOB, YTO BaXHO
ANSA NOHUMAHUA U NPOEKTUPOBAHUSA TEXHOMOMMYECKUX CXEM.

2.2.4 Jloeuyeckoe mMbluwneHue

- Jlornyeckoe nocTpoeHue aprymeHToB: PasButne ymeHuss norudecku oboCHOBbLIBATH
CBOW NPeAnonoXeHUs N peLLeHns, apryMmeHTUpoBaTh BbIOOp TEX UM UHLIX METOAOB U
noaxonos..

- Pelwienune 3anay: HaBbikn pelueHus pasHoobpasHbIX XMMUKO-TEXHOMOMMYECKMX 3aaad,
CBSi3aHHbIX C MPOEKTMPOBaHNMEM 0BOPYAOBAHUS NPOMBILLNIEHHBIX NPEANPUSTUIA, NPpUMe-
HEeHWe normyecknx onepauuii (aHanus, CUHTE3, cpaBHeHue, 06obLLeHKe).



2.2.5 [pumeHeHuUe meopemuyeckux 3HaHUl Ha rpakmuke

- NHTerpaums 3HaHui: CnocobHOCTb MHTErpMpoBaTh TEOPETUYECKNE 3HAHUA MO XUMUMN,
bu3nke 1 TEXHONOrMM AN peLleHnsa KOMMNNEKCHbIX 3a4a4y NPOEKTUPOBAHUS.

- NpumeHeHne MeToao0B U UHCTPYMEHTOB: HaBbIkM MCNONb30BaHMA Pa3NUYHbIX aHanu-
TUYECKUX METOAOB, NPUOOPOB N NporpammMHoro obecneyeHusa Ana peannsaumm npoexT-
HbIX 3a4au.

2.2.6 Viccnedosamenbckas 0essmesibHOCMb

- MocTaHoBKa ¥ NpoOBEAEHME PacCYETHbIX 3KCNEPUMEHTOB: YMEHWE nnaHnposaTh U Npo-
BOAWUTb pacyEeTHbIE 3KCNEPUMEHTLI, BbiDMpaTh noaxoasaLime MetToabl 1 MeTOAMKN pacye-
TOB ANA OOCTUXEHUS Lenein npoekTa.

- ObpaboTka 1 nHTepnpeTauus aaHHbix: CnocobHocTb obpabaTbiBaTh pacyeTHble AaH-
Hble, CTPOUTb rpachmkK U auarpaMmmbl, NPOBOAUTL CTAaTUCTUYECKUNA aHanus, aenaTtb Bbl-
BOAbl HA OCHOBE MOJyYEHHbIX pe3ynbTaToBs.

2.2.7 CamocmosimenibHOCMb U UHUYUamueHocmsb 8 y4ebHol dessmernibHocmu

- MownckoBas geaTenbHOCTb: CNOCOBHOCTL CaMOCTOATENBHO U MHULMATUBHO UCCneo-
BaTb HOBblE TEMbI, 3a4aBaTb BONPOCHI U UCKaTb OTBETHLI, pa3pabaTbiBaTh U peann3osbl-
BaTb nccnegoBatenbCKue npoeKTbl.

- AKTMBHOE UCNONb30BaHNE 3HAHWI: [OTOBHOCTb M YMEHWE NPUMEHATb NPUoBpeTEeHHbIe
3HaHMA N HaBbIKN B HOBbIX Y4E€OHbIX U pearnbHbIX KOHTEKCTaX, MOCTOSAHHO OBHOBMATL U
yrnybnaTe CBOM 3HaAHUS.

2.3. KommyHuKaTMBHbIE YHMBEpPCarbHbie y4ebHble AenCcTBuA

N3yuyeHne pasgenoB kypca «[lpoekTHas nabopatopus (XMMUKO-TEXHOMOrMYecKas)»
HepaspbIiBHO CBA3aHO C pPa3BUTMEM KOMMYHMKaTUBHbIX HABbLIKOB, KOTOpblE ABMAKTCA
KNOYEBbIMU ANs ycnewHown paboTtebl B nobon obnactu. Huxe nepevncneHbl OCHOBHbIE
KOMMYHUKaTUBHbIE YHMBEpPCanbHble yyebHble aencteua (YY), koTopble hopmupyoTcs
1 pasBMBalOTCA NPU U3yHeHU AaHHOro Kypca:

2.3.1. Bzaumodelicmeue u compydHU4ecmeo 8 KomaHoe

- OpbekTnBHOE KOMAHAHOE B3aumogencTeme: YMeHne paboratb B rpynne, pacnpese-
NATbL POnu 1 0653aHHOCTN, COrNacoBbIBaTh AEUCTBUSA C APYTUMU Y4aCTHUKAMMU KOMaHbI.
- KoHCTpyKTUBHOE paspeLueHne KOH(NUKTOB: HaBblku BbISBNEHUS U pa3peLLeHUst KOH-
PNIUKTHBIX CUTyauuil B npoLecce COBMECTHON paboThbl.

- CobnioaeHne aTU4EeCKUX HopM: YBaXeHMe K MHEHUIO 1 TPYAY ApYrux, cobnogeHue npa-
BWM 3TUKETA NPU B3aUMOAENCTBUM C O4HOKIIACCHMKaMK 1 npenogasaTensmu.

2.3.2. YmeHue 3adasamb 80Mpockl U hopmynuposams rnpobnems!

- MocTaHoBka BonpocoB: CnocobHOCTb POpPMYyNMpPoOBaTbh YETKUE U OCMbICNIEHHbIE BO-
NPOChbI, HanpaBleHHbIE HA YTOYHEHME 3a[a4y NPoeKTa U NOUCK HeobxoanMmMon nHopma-
uun.

- GopmynupoBaHue NpobnemMHbix cuTyauuii: Hasbiku BblgeneHus u opmMynmpoBaHus
npobnemMHbIX 3a4ay, KOTopble TPEDYIOT pELLEHUSI B paMKaXx NpoekTa.

2.3.3. Haebiku sedeHusi duasnoza u ducKyccuu
- AKTUBHOE crylaHve: YMeHue BHUMaTenbHo cnywaTs cobeceHUKOB, NpasuibHO BOC-
NPUHUMATbL U MHTEPNPETUPOBATL UX BbiCKa3blBaHWSA, 3a4aBaTb YTOYHAOLLME BOMPOCHI.



- ApryMeHTupoBaHHoe BbickasbiBaHne: CnocoBbHOCTb NOrMYHO 1 060CHOBAHHO Bbipa)aTb
CBOV MbICNY, NDUBOAUTL APrYMEHTL! B NOAAEDKKY CBOSH no3uLmy,

- YMeHune oTcTanBaTb CBOK TOYKY 3peHUst: HaBbikM KOHCTPYKTUBHOIO OBLLEHUs 1 apry-
MEHTUPOBAHHOW 3aLLNTbi CBOEI NO3WLWN B XOA4€ ANCKYCCUN.

2.3.4. [lpe3eHmayuOHHbIe U OPamopCKUe HasbIKu

- MoparoToBka npeseHTauun: YMeHve cosgaBatb MHPOPMAaLMOHHbLIE U BU3yarnbHble Ma-
Tepuansl AnNs npeseHTauun pesynbTaToB nNpoekTa.

- [ybnunyHoe BbICTynneHne: HaBbikn yBEPEHHOTO U CTPYKTYPUPOBAHHOMO BbICTYNNEHUS
nepep ayautopuen, apekTusHoe AJOHECEHE MHPOPMaLIKA A0 CryLiaTenen.

- OTBeTbl Ha Bonpockl ayauTopun: CnocoBbHOCTL BLICTPO 1 YETKO OTBEYaTb Ha BOMPOCHI,
BO3HMKalOLLME Y ayauTOpUN, KOPPEKTHO pearnpoBaTtb Ha KPUTUKY.

2.3.5. Paboma c uHghopmayuel u mekcmamu

- UteHne n aHann3 TekCToB: YMeHWe aHanuavpoBaTtb Hay4YHbIe N TEXHUYECKUE TEKCTbI,
BbIAENATb KINIOYEBbIE UAEN U BAXHYIO MHCDOPMALNIO.

- CocTaBneHne NMCbMEeHHbIX OTYETOB W AOKYMEHTOB: HaBbikM rPAMOTHOrO NMUCbMEHHOTO
N3NOXeHNss nHopmaLMn, CocTaBneHne OTYETOB U AOKYMEHTaLMN NO pe3ynbTaTtam npo-
€KTHOW AeATEeNbHOCTH.

2.3.6. Ucnonb3oesaHue yugposbix mexHonoaull 05151 obuweHus

- ObwweHune B undposoi cpeae: YMeHne Ncnonb3oBatb MHPOPMaLUMOHHO-KOMMYHMUKaLN-
oHHble TexHonorun (UKT) ans paboTtel B KoMmaHae, obmeHa nHdopmaumen n npeacras-
NneHusa pes3ynbTaToB (Hanpumep, Yepes ANEKTPOHHYIO NOYTY, MECCEHKEPbI, BUAEOKOH-
depeHuun).

- CospaHue n BegeHue 6noros, Be6-cTpanuy v nnaTtgopm ana npoektos: CnocobHocTb
ncnonb3oBaTb LMGPOBbIE MHCTPYMEHTBI AN CO3AaHUA U BEAEHWUS OHMalH-pecypcos,
CBSA3@HHbIX C NPOEKTHOW AeATENbHOCTbIO, AENUTLCA pesynbTaTtamu paboTbl C LUMPOKOMA
ayauTopuen.

MNpeameTHble pe3ynbTaThl

WN3yueHune pasgenos kypca «[MpoekTHas nabopaTtopus (XMMUKO-TEXHONOrMYECcKas)» crno-
cobCcTByeT QOCTMXKEHMIO LLMPOKOrO CrekTpa NPeAMETHbIX Pe3ynbTaToB, KOTOPbIE BKIHO-
4YaloT OBnageHne TEOPETUYECKUMMN 3HAHUAMN, Pa3BUTUE NPAKTUYECKUX YMEHUIA 1 cop-
MUpOBaHWE KOMMETEHUUA, HeobxoaumbIX ANS AanbHenwero npogeccnoHanbLHoro po-
cTa. Hmwke npuseaeHbl KNioYeBbie NpeaMeTHbIe pe3ynbTaThl, KOTOPbIX y4YaLnecs 4oCTH-
raloT B npouecce U3y4yeHus 4aHHOro Kypcea:

4.1 Teopemuyeckue 3HaHus

- OCHOBbI XMMUYECKOro NPOEKTUPOBaHUS: 3HaHWE OCHOBHbIX 3TANOB U NPUHLMMNOB Npo-
€KTUPOBAHUSA NPOMBbILLNEHHBIX XUMUYECKUX NPEANnPUSTUIA, BKMOYas BbIOOP TEXHOMNOru-
4yeckux cxem u obopyaoBaHus.

- Tunbl TexHonornyeckux npoueccos: NoHUMMaHue knaccudukaumm 1 ocobeHHocTel pas-
NUYHBIX TEXHOMOTMYECKUX NPOLECCoB (Hanpumep, CUHTE3, nepepaboTka, OTAeneHue,
oyucTka).



- QKoHOMMYECKUE 1 aKkonoruyeckme acnekTbl: Oco3HaHME IKOHOMUYECKOW Lienecoobpas-
HOCTM N 3KONOrM4Yeckon 6e3onacHOCTU NPy NPOEKTUPOBaAHUM U 3KCNNyaTauun NpoMbiLL-
NEHHbIX NPeAnpPUATUN.

4.2 [Npakmuyeckue yMeHuUs U HasbIKu

- YTeHue 1 co3aaHune NpoeKkTHON AoKyMeHTaumn: YMeHve paspabaTbiBaTh 1 4MTaTh NPO-
€KTHbIE YEepPTEXM U CXEMbI, COCTaBNSATb TEXHNYECKYIO JOKYMEHTaLMI0, BKMOYasa nnaHbl 1
cneundukaymm.

- PaboTa ¢ nporpaMmHbIM U TexHonornyeckum obopyaosaHuem: Hasbikn paboTsl ¢ pas-
MUYHBIMK BUAAMM NONYUHAYCTPUanbHoro obopyaosaHus, MCNOMb3yemoro Ans nposese-
HUS TEXHONOMMYECKNX NPOLEeCCOB U IKCNEPUMEHTOB.

- MpoBeaeHne TEXHONOTMYECKUX PAac4eTOB: YMEHNE BbINOSHATL pacyeTbl, Heobxoanmble
ANA NPOEKTUPOBaHNA (Hanpumep, pacyeT maccbl n 6anaHca 3HepreTUYECcKnx NoToKoB,
noabop obopynosaHus).

4.3 Uccnedosamernbckas 0esmesibHOCMb

- PacuyeTHble akcnepumMmeHTanbHble uccnegosaHns: HaBbiku NpoBeAEHUA pac4eTHbIX 3KC-
nepuMeHTanbHbIX WCCNegoBaHWin ANs ONTUMM3AaLMKM TEXHONMOTMYECKUX NpoLEecCcos,
BKStOYas BbIOOP METOA0B N MHCTPYMEHTOB ANA NOMyYeHUs 1 aHanu3a AaHHbIX.

- WHTepnpeTauus pesynbtatoB: CnocobHOCTb KOPPEKTHO MHTEPnpeTMpoBaTh pesynb-
TaTbl pac4YeTHbIX 3KCNEePUMEHTOB, AenaTb 000CHOBaHHbIE BbIBOAbLI M nNpeanaratb ynyud-
LLEHNS UM N3MEHEHMNS B NPOEKTHbIX PeLUeHUsIX.

4.4 KomnemeHyuu 8 obnacmu uHHosauyul u mexHonoaud

- NHHOBaAUMOHHbIE TEXHOMNOrMN: 3HaHWE COBPEMEHHbIX MHHOBALMOHHbIX TEXHOMOINA 1
METO0B, NPUMEHSAEMbIX B XMUYECKOM NPOEKTUPOBAHUUN U MPOMBILLNEHHOCTH, BKITOYas
TEXHOMOrMM yCTON4YMBOro pasBuUTUS.

- MpumMeHeHne TEXHONOrMn B NpakTuke: YMeHne agantuposaTtb U NPUMEHATb COBPEMEH-
Hble TEXHOMNOrUM ANA PELLUEHNS KOHKPETHbIX 3a4a4 B MPOEKTHON AeATENbHOCTY.

4.5 3Kkonoz2o-mexHoioau4yecKkas 2pamMomHocmb

- OueHka 3Konormyeckoro BO3AEeNCTBUSA: 3HAHME METOAOB OLUEHKU N YMEHbLLUEHUS KO-
NOrMYEeCcKoro Bo3aencTBma XMMUYECKUX NPOU3BOACTB, MOHMMaHMWE NPUHLUMOB yCTOI7NM-
BOro pa3BuTuA.

- besonacHoOCTb TEXHONOrM4YEeCKNX NPoLIECCOB: MoHumaHue n cobniogeHne HOPM W npa-
Bun 6esonacHocTu npu NPOEKTUPOBAHMK, 3KCAnyaTaunum U yTunmsaumn oTxonos rnpo-
MbILLTEHHOrO Npou3BoACTBA.

4.6 MexoucyunnuHapHble 3HaHus1 U UHmeeapayus

- UHTerpaumns sHaHuii: YMEHUE NHTErpupoBaTh 3HaHUA U3 pasHblx obnacten Xumum, Tex-
HOMOTMK, PU3NKN U MATEMATUKM AN pa3paboTKM KOMMMEKCHbIX MPOEKTHbIX PELUEHUN.

- B3aumocssisb ¢ gpyrumu gucuunnuHamu: NMoHnmaHne B3anMOCBSA3N XMMUKO-TEXHONO-
rMYECKUX NPOLIECCOB C Buonornen, aKonoruemn, 3KOHOMUKON U APYruMu CoOnyTCTBYHOLLIMMU
HayKamu.



N3yueHune kypca cnocobCcTByeT BCECTOPOHHEMY Pa3BUTMIO MIMYHOCTU YYaLLMXCS,
NOAroTOBKE UX K 0CO3HAHHOMY BbIGOpY ByayLein npoceccum 1 ycneluHon nHTerpaumm s
npodeccroHanbHoe coobliectBo. JIMYHOCTHbIE pe3ynbTaTbl, AOCTUTHYTLIE B pamKax
3TOro pasgena, urpatT BaXKHYIO POfib B (POPMUPOBaHNMN YCTOWYMBBLIX, OTBETCTBEHHbIX U
KOMMETEeHTHbIX MPOdeCcCMoHanoB, CrnocobHbIX BHECTU 3HAYMMBIA BKNaj B passuTne Xu-
MWYECKOW NMPOMBILLNEHHOCTU U TEXHOMOIMYECKNX NPOLIECCOB, a Takke No3BonseT yya-
LMMCA NpuobpecTn KOMMMEKC KMOYEBbIX MPEAMETHbLIX 3HAHWI U HaBbIKOB, Heobxoau-
MbIX AS18 NPOEKTUPOBAHUA 1 JKCNyaTauum XMMUKO-TEXHOMNOTMYECKUX 06 BEKTOB. 3TH pe-
3ynbTaThl BKMOYAKOT rnybokoe NOHMMaHMe TeOPETUYECKUX OCHOB, Pa3BUTUE NpaKTUYe-
CKUX YMEHUIA, (hbopMuUpoBaHME NCCNEA0BaTENBCKUX U MHHOBALIMOHHbLIX KOMMETeHLUWN, a
TalKe 0CO3HAHNE 3KONMOrMYecknx 1 6e30NacHOCTHLIX acrneKkToB NPON3BOACTBEHHOW Aes-
TenbHocTU. COBOKYNHOCTb AaHHbIX NPEeAMETHbIX Pe3ynbTaToB CrnocoBCTBYET MOAro-
TOBKE y4aLLUMXCSH K YCNEeLUHOMY NPOAOIKEHMIO y4ebbI B BbICLLMX Y4ebHbIX 3aBeAeHUsX 1
ux Byaylien npocdeccroHanbHON AEATENLHOCTU B 00MacT XMMUYECKOR TEXHOMOMMM 1
CMEXHbIX AUCUUNInH. B gononHeHne nayyeHne kypca cnocobCeTByeT (hopMUPOBAHMIO Y
yyalmxcs BaXHENLnX MetanpeaMeTHbIX NO3HABATENbHbIX YMEHWI N HaBbIKOB. T pe-
3ynbTaTbl NOMOraloT UM CTAHOBUTLCS BoNee camMoCTOATENMbHBIMU, KPUTUYECKN MbICHSA-
LMW 1 TBOPHECKUMU NINYHOCTAMM, YTO KpalHe BaXKHO ANS UX AanbHenwero obyyeHus
W ycneLuHon npodeccoHanbHo Kapbepbl B 006M1acTv XMMUK, TEXHOMOTMI 1 NHXKXEHepUn
¥ cnocobCTByeT BCECTOPOHHEMY Pa3BUTMIO KOMMYHUKATUBHbLIX YHUBEPCAMbHbIX yHEeOHbIX
AEVNCTBUNA Y yqalmxcsi. TN HaBbIKN ABNSIIOTCA KPUTUYECKU BaXKHBIMMW A5 YCNELLHO Npo-
¢heccrnoHanbHON AeATeNbHOCTU U XU3HEHHOro ycrexa B coBpeMeHHoM obuiecTee. Pas-
BATWE KOMMYHMKATVUBHbLIX YMEHMWIA NOMOraeT y4almuMcs He ToNbKo 3adhdeKkTuBHO pabo-
TaTb B KOMaHAe, HO U NPeACTaBNATbL CBOM WAEM U pesynbTaThbl, B3aMMOAENCTBOBATbL C
Pa3nNUYHbIMA ayAUTOPUAMM U aaanTUMpPOBaThCS K ObICTPO MEHSIOWMMCS YCMOBUSIM

cpensi.
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