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Mporpammy ovcumnnvHbl paspaboTan(a)(n) 3asenyowmin kadenpoi, o.H. (npodeccop) Kemanos
A.®. Kagheapa BbICOKOBSI3KMX HEPTEN 1 NPUPOAHBLIX BUTYMOB VIHCTUTYT reonormm n Hedoterasosbix
TexHonoru , Alim.Kemalov@kpfu.ru ; noueHT, k.H. (noueHT) Kemanos P.A. Kadbenpa BbICOKOBSA3KUX
HedpTen N NPUPOAHbLIX BUTYMOB VIHCTUTYT reonorum n HegoTerasoBblX TEXHONOTWIA ,
Ruslan.Kemalov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

OBnapeHvne 0CHOBaMUN Hay4HbIX MCCNeaoBaHMin B 06nacT TEXHONOMMM NPU-POIHbIX
3HeproHocutenen n yrnepoaHbix Matepuanos. OBnaneHne 0CHOBaMu NMPOEKTUPOBAHNS NPeanpusTnii
HedpTenepepabaTbiBaowWero 1 HePTEXUMNYECKOro KOMMeKca.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucumnnmnHa BkntodeHa B pasaen " M2.5.2 MNpodheccuoHanbHblit" 0CHOBHOW
obpasosaTtenbHol nporpammbl 131000.68 HedoTerazosoe Aeno 1 oTHoCMTCS K 6a30BoOiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 1 Kypce, 2 ceMecTp.

OO6beKT N3YHEHUS AUCUMMNHDI - PE3yNbTaThl HAYYHbIX UCCNEA0BAHMWIA 1 NPOEKTUPOBaHNS
XUMUKO-TEXHONOMMYECKNX NMPON3BOACTB, HOPMATMBHbIE AOKYMEHTbI B 061aCTW BbINOHEHNS
MPOEKTHbIX PaboT NPU CTPOUTENBCTBE U PEKOHCTPYKLMW NPeanpusiTiii B 06nact XMMmn4eckonm
TEXHONOI N TOMNMB U YINEPOAHbIX Matepuanos. NpeamMeTt UlyyeHust - OCHOBHbIE BUADbI
nepepabaTbiBaeMOro Cblpbsi, PU3NKO-XUMUYECKME XapaKTEPUCTMKK, CTPYKTYPbl MPOayKLuN,
MatepuanbHble, TENNOBbIE 1 TOBAPHble HanaHchl NPOU3BOLACTB 1 CXEMbl MaTepuasbHbIX NOTOKOB
3aBOJ0B, KOHCTPYKLIMOHHbIE MaTepuanbl.

lMpepwecTByowme gucunnanHbl. JUCUMMNVHBI N NX TEMbI, UCNONMb3YyeMble NPU N3yYeHUN
ancumnnuHel "MeTtononornsa npoekTMpoBaHus B HePTErasoBon oTpacnun n ynpasneHne npoekramm':
1. duanka (Tema: "dnsmyeckne CBONCTBA BEWECTB U maTtepuanos"); 2. VIHXxeHepHas rpaduka
(Tema: "OdpbopmneHne yepTexen n cneumgmkaummn

B cOOTBETCTBUM C TpebosaHuamm ECK"); 3. MHpopmaTumka (Tembl: "HanmcaHne anropmtMoB u
BblYMCIMTENbHBIX Nporpamm”, "OdhopmneHmne rpadpmkos”, "lMpoBeneHne pacyetos ¢ 6azamu
HaHHbIX"); Obwas n HeopraHmnyeckas xumns (Tembl: "OCHOBHbIE KNacChl XMMUYECKNX BELLECTB",
"OCHOBHble 3aKOHOMEPHOCTU XUMUYeCcKux peakunin”, "Pactsopbl",

"XuMnyeckas KUHeTuka n katanus", "Teopus anekTponnTmyeckoin auccoumauun”, "Obwme ceoincTea
meTtannos"); lNpouecchbl 1 annapartbl XMMUYECKUX TEXHONOMMI (TeMbl: "PacyeT maTepuanbHOro 1
Tennosoro 6anaHcos", "PacyeT OCHOBHOrO 1 BCMOMOraTelbHOro TEXHONOrM4Yeckoro o6opynoBaHns",
"Moabop Tnosoro obopynosaHms"); OpraHnyeckas XMMUs 1 0CHOBbl BUOTEXHONOMNN (TEMbI:
"OpraHudeckue BewecTsa", "lMpouecchbl ranoreHNpoBaHns, ankKunMpPoBaHNs, OKUCNEHNS,
rmgpuposaHms”, "CuHTEe3 Ha ocHoBe okcupaa yrnepona”); Beicluas matemartuka (Tembl:
"UHTerpupoBaHue n angpgepeHLmpoBaHne Matemarmyeckmx oyHkumnin®, "Maremarnyeckoe
nnaHMpoBaHue akcrnepumeHTa", "Metoabl 06paboTkm pe3ynbtaTtoB namepeHuii"); Obwas
XmMmmyeckas TexHonorus (tembl: "OCHOBHble TEXHONOrMYeckune npoueccol”, "Peaktopa cMeweHus n
peakTopa BblTecHeHUs", "KoHBepcusi, CeNneKkTUBHOCTb, N3bMpaTenbHOCTL").

3HaHu4, nony4yeHHble Npn n3y4eHnmn oUCUnnnHbl "MeTononoruns NPOEeKTNpoBaHMA B Heq)TerasoBoM
oTpacnn n ynpasneHne I'IpoeKTaMI/I" MOoryT ObITb MCMONb30BaHbI:

- IPY N3y4eHnn aucumnnuvHbl: "Hedotenpombicnosas xmmmns";

- PV M3YYEHUN OUCUUMNIIMHBI: "XruMmyeckas TEXHONOrns NpUPOaHbIX 3HEProHocuTenen n
yrneponHblx marepuanos";

- NS NPOBEAEHMS KYPCOBbIX paboT 1 NPOEKTOB, BbIMYCKHbIX KBANMMVKALNOHHbIX paboT CTyAeHTOB
BCEX YpOBHel obpa3oBaHus.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3yibTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:
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Pacwumndpposka
LLincpp komneteHumu npuobpeTaeMor KOoMNeTeHLUN

OK-4 OLEHMBaTb HAa OCHOBE MPaBOBbIX, COUNANbHbIX N 3TUYECKUX
(OBILEKyNbTYPHbIE HOPM MOCNeACTBUS CBOEN NPOJPECCMOHANbHOM OeATENbHOCTY

Npv pa3paboTke 1 OCyWEeCTBIEHUN COLMaNbHO 3HAYNMbIX
KoMneTeHuunn)

NPOEKTOB
OK-7 NONb30BaTbCA UHOCTPAHHbLIM I3bIKOM A1 U3YYeHUs
(OBILEKyNbTYPHbIE 3apybeXHoro onbiTa B NPOCOUINPYIOLWEA 1 CMEXHbIX 0bnacTsx

ynety HayKn 1 TEXHUKK, a Takxe Ans OenoBoro npodpeccrnoHanbHoro

KOMreTeHuun)

obueHuns
OK-8 NPOSBASATbL MHALNATUBY, B TOM YMCNE B CUTyaLMaX pUcKa,
(0bLweKynbTypHbIE HaxoAuTb HecTaHOAPTHblE peweHns, bpaTtb Ha cebs BClo
KOMMNEeTEHUNI) NOSTHOTY OTBETCTBEHHOCTU
OK-9 NOHMMAaTb N aHaNN3MpoBaTb 9KOHOMUYECKME, SKONOrn4eckune,
(0blWeKyNbTypHbIE coumnanbHble 1 NpobnemMbl NPOMBbIWIEHHO 6e30MacHOCTH
KOMMNeTeHuunm) HedoTerasoBom oTpacnu
MNK-10 NPVMEHATb NONYyYeHHble 3HaHNS ANs pa3paboTky
(npodhbeccmoHanbHble peanusaunmn NPoeKkToB, PasnnYHbIX NPOLECcCOoB
KOMMNEeTEeHUNM) NPON3BOACTBEHHON OEATENbHOCTH
MK-18 paspabaTtbiBaTb TEXHUKO- 3KOHOMUYECKOEe 0O0OCHOBaHUe
(npodbeccmoHanbHble WHHOBALMOHHbIX PELLEHNA B NPOGDECCNOHANBHOM OEATENbHOCTN
KOMMNeTeHuunm)
MK-19 MCMONb30BaTh OCHOBHbIE MOHATUS U KaTeropum
(npodhbeccmoHanbHble NPON3BOACTBEHHOrO MEHEAXMEHTA, CUCTEM ynpaBneHns
KOMMNEeTeHUnK) opraHusauven
MK-23 COBEPLIEHCTBOBATb METOAMKM 3KCnnyataunum n TEXHONOrnmm
(MpocpeccuoHanbHbie o6cnp>|<V|BaHV|9| obopynoBaHUg Y
KOMMNeTeHuunm) y Py
MK-25 KOHCTpyupoBaTb 1 pa3pabaTbiBaTb HOBblE NHHOBALMOHHbIE
(npodbeccmoHanbHble TEXHONOrMYeckmne npoweccol 1 obopynoBaHme
KOMMNEeTEHUNI) HedgoTerazonobblum 1 TpaHcnopTa HedpTK 1 rasa
NnK-27 MNPVUMEHSATb NONyYeHHble 3HaHWUS ONs pa3paboTKy NPOEKTHbIX
(NMpodpeccmoHanbHble peLleHnin No ynpaeneHno Ka4eCTBOM B HepTerasosom
KOMMNeTeHuunm) NpPOn3BOLACTBE
MK-8 MCnonb3oBaTh NPOGECCUOHANbHbIE MPOrPaMMHbIE KOMMNEKCHI B
(npodhbeccmoHanbHble obnacTn mateMaTM4eckoro MOAEIMPOBaHNS TEXHONOMMYECKNX
KOMMNEeTEeHUNI) npoueccoB 1 06 bekToB

NPOBOANTb aHaNM3 N CUCTEMATUIALMIO HAYYHO- TEXHNYECKOW
MK-9 nHdopMaUUn No TEMe UCCNeaoBaHns, OCYIWECTBNATb BbiOop
(npodbeccmoHanbHble METOAMK N CPEACTB PELEeHNs 3a4a4m, NPOBOANTL NATEHTHLIE
KOMneTeHuunn) NCCcnenoBaHus c Lenblo obecneyeHns naTeHTHOM YACTOThI

HOBbIX pa3paboTok

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. DONXeH 3HaTb:

- OpraHmn3aumio HayyHblx nccnegosaHuii B Poccuu;

- METO40M0rMNI0 NPOBEAEHNS 9KCNEPUMEHTOB;

- OCHOBbI MPOEKTUPOBAHUSA XUMUKO-TEXHONIOMMYECKNX NPEANPUSATUA U NPON3BOACTB;
- MeToaonorno paspaboTkn TexHonormyeckoi yactn npoekta HM3 n HX3;

- OCHOBHbIE KOHCTPYKLUMOHHbIE MaTepuasnbl B XMMUYECKOM MALWNHOCTPOEHUN;

- OCHOBbI aBTOMaTU3aUMM yNpasneHns Npou3BOLACTBOM;

- OCHOBbI KOMMOHOBKM TEXHONOMMYECKOro 060pynOBaHUS;
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- OCHOBbI €4UHON CUCTEMbI KOHCTPYKTOPCKOW [LOKYMEHTaLMu;

- CXemy CHabXeHuns peareHtamm, Katanm3atopamu, cXXaTbiM BO34yXOM, MHEPTHbIM ra30M
0611e3aBOACKOro X035ACTBA;

- TpeboBaHNs K OXpaHe oKpyXatolel cpeapbl OT 3arpsi3HEHUst BpeAHbIMU Bbibpocamu.
2. DONIXEH yMeTb:
- BbIObUpaTb HanpaBneHne Hay4HOro UCcnenoBaHus;

- KBaNMMLMPOBAHHO NMPOBECTN 3KCMEPUMEHT M OCYWEeCTBUTb 006paboTKy pe3ynbTaToB
MNHCTPYMEHTa/IbHbIX METOA0B aHann3a ¢ MCNonb30BaHWEM COBPEMEHHbIX BbIYNCINTENbHbBIX METOLO0B;

- COCTaBNsATb MaTepuanbHbie HanaHcbl NPON3BOACTBA U CXEMbl MaTepuanbHbIX NOTOKOB 3aBOAa, a
Takxe obwuii ToBapHbIA 6HanaHc 3aBoaa;

- I'IO,D.6I/IpaTb HeobxoOUMble UCXOOHblEe JaHHbIe U NPOoeKTnpoBaTb TEXHONIOTM4EeCKmne yCTtTaHOBKN Ha X
OCHOBeE,;

- OCYLECTBNSATb BLIOOP KOHCTPYKLMOHHbIX MaTepmnanos 1 TMNOBOro 060pya0BaHUS.
3. DONXeH BnafeThb:

1. 3HAHUSIMM NO PUBNKO-XMMUYECKUM 1 SKCMNyaTaLUMOHHbIM XapakTepucTkam HegpTen n
HedTeNnpPoayKTOB NPW KOHTAKTe C KOHCTPYKLUMOHHbLIMU Matepranamu;

2. 3HaHUSIMK MO NOArOTOBKE CNEUManUCTOB ONS HAYYHO-UCCen0BaTeNbCKOM,
NPOEKTHO-KOHCTPYKTOPCKON AESTENBHOCTY;

3. 3HaHuaMKn ons MPOEKTHbIX N KOHCTPYKTOPCKUX pa60T;

4. npasunamMmn NOOroToBkn, BbiMOMHEHUA, COrnacoBaHus, yTBepXnoeHns n peann3aumin rnpoekTosB
pas3nnyHoro Tuna;

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:
- ONTUMU3NPOBATb CUCTEMY aBTOMATU3NPOBAHHOIO YrNPaB/eHNs NPOU3BOACTBOM;

- OLleHMBaTb HAAEXHOCTb NPOEKTHbIX PEWEHU NPU COBMELLEHUN TEXHONOTNMYECKON U CTPOUTENBbHbIX
4yacTten NPOEKTOB;

- OUeHMBAaTb 3KOJIOr'MYHOCTb NMpoeKTa Npn COOTHECEHNI KONNYeCcTBa BpeOHbIX Bbl6pOCOB n NAOK;
- COCTaBnATb CMETY CTPOUTENDBCTBA N PaCCHUTbIBATb TEXHUKO-SKOHOMUYECKKNE NOoKa3aTenu;

- OCpOpMJ'ISITb YyepTeXxun n pacdeTHO-NoACHUTENIbHbIE 3anCKN KypPCOBbIX N OUMJTOMHbIX MPOEKTOB,
OT4eTbl O HAYy4YHO-NCCnenoBaTe/ibCKNX pa60Tax.

bopMMpoBaHUSA 3HAHWIA MO OCHOBHbLIM (PU3NKO-XUMNYECKUM U 3KCMyaTauuoHHbIM CBOMCTBAM
HeMTM N HedTenpoayKTOB;

POPMMPOBAHMSA 3HAHWIA MO TEXHONOMUWN NOArOTOBKM M NepepaboTKn HEAPTSHOMO ChipPbs C
Nnosly4eHNEM acCopTUMEHTa HePTeNpPoayKTOB, OTBEYAKWMX COBPEMEHHbIM HT [1;

BblGOpa ONTUMANbHOrO pPELEHNs NepepadboTKn YrnepoaHOro Chlpbs.
- TOTOBHOCTb NPOSIBNATb MHULMATKBY, B TOM YUCNE B CUTYaUUSIX PUCKa;

- CaMOCTOATENbHO NpuobpeTaTtb C NOMOLLbI0 MHAPOPMALIMOHHBIX TEXHONOI WA 1 UCMONb30BaTb B
NPaKTUYECKOW OesTENbHOCTN HOBbIE 3HAHNS 1 YMEHWS!, B HOBbIX 06nacTsx 3HaHWiA,
HernocpeacTBEHHO He CBSI3aHHbIX CO CPEPO 0esATENbHOCTY;

- joopMynupoBaTh M pelwartb 3a4a4du, BO3HUKaLWue B Xoae Hay4HO-UCccnenoBateibCkom v
NPakTUYeCKon OesaTeNbHOCTH;

- UICNONb30BaTb HA NPAKTUKE 3HAHUS, YMEHMNS N HABbLIKW B OPraHmn3aLmmn nccnenoBaTenbCekux,
MPOEKTHBIX N KOHCTPYKTOPCKMX paboT, B ynpaBneHMn KONNeKT1BOM;

- U3MEHATb Hay4YHbIl N HAYYHO-MPOW3BOACTBEHHbIV NPOJOU/b CBOEN NMPOdPECCUOHANTbHOM
NeaTenbHOCTH;

Hay4yHO-uccnegosaTenbckas gesrensHoctb (HW):
- ICNONb30BaTb METOOO0NOMNIO HAYYHbIX NCCNefoBaHU B NPOdPECCUOHANIbHON OEATENIbHOCTY;

- UICNONb30BaThb NPOECCUOHANbHbBIE NPOrPaMMHbIE KOMM4NEKChl B 061acT MaTeMaTn4yeckoro
MOENMPOBaHNS TEXHONOMMYECKUX NPOLLECCOB U 0O BEKTOB;
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- NPOBOAMTb aHaNM3 1 CUCTEMATM3ALIMI0 HAYYHO-TEXHNYECKOM MHEpopMaLIMK MO TeMe
NCCnenoBaHusi, OCyLWEeCTBNSTb BbIOOP METOAMK U CPEACTB PEeLleHNs 3aaa4u, MPOBOAUTb NATEHTHbIE
NccnenoBaHus ¢ Lenbto 06ecneyeHns NaTeHTHOM YUCTOTbI HOBbIX pa3paboTok;

- IPUMEHATb NONy4eHHble 3HAHWA ONA pa3pa60T|<|/| n peann3aunm npoekTos, pa3/inyHbIX Npoueccos
I'IpOI/I3BO,EI,CTBeHHOI7I OeATEeNbHOCTN,

- NPUMEHATb MeTOo 0000 NMPOEKTUPOBAHNA;
- UCMNOJIb30BaTb aBTOMaTtn3nNpPoOBaHHbIE CUCTEMbI MPOEKTUPOBAHUA;

- OCYLLEeCTBNATb pacyeTbl N0 NpoekTaM, TEXHUKO-9KOHOMNYECKOro N OYHKLIMOHa/IbHO-CTOMMOCTHOTO
aHannsa apdpekTMBHOCTN NPOEKTUPYEMbIX annaparoB, KOHCTPYKLUMIA, TEXHONOrMY4eCkmx NpoLeccos;

- paspabatbiBaTb onepaTMBHbIe NaHbl NPOBEAEHNS BCEX BULOB AEATENbHOCTA, CBA3AHHOW C
nccnenoBaHneM, pa3paboTkol, MPOEKTMPOBAHMNEM, KOHCTPYMPOBAHMEM, peann3aumnei n
yrpasfieHMeM TEXHONOrMYECKNMI NpoLeccamMm 1 Npon3soacTeamu B obnactv aobblyn, TpaHcnopTa
N XpaHeHus yrneson0poL0B;

NPOn3BOACTBEHHO-TEXHONOrn4yeckas nearensHoctb (MT.O):
- NPUMEHATb NHHOBALIMOHHbIE METObl ANS PeWeHns NPOnN3BOLACTBEHHbIX 3a4ay;

- KOHCTPYMPOBATh 1 pa3pabdaTbiBaTh HOBbIE MHHOBALIMOHHbLIE TEXHOMOrMYECKe NPOLLeCcChl U
obopynoBaHune HedpTerazonobblun 1 TpaHcnopTa HedpTW 1 rasa;

- aHanM3MpoBaTb BO3MOXHbIE MHHOBALMOHHbIE PUCKW NPW BHEAPEHUN HOBbLIX TEXHONOI A,
060pynoBaHNS, CUCTEM;

- MPUMEHSTb NOJTyYEHHbIE 3HAHWUS ONs Pa3pPaboTKM NPOEKTHbIX PELEHWI NO YNPaBNEeHNO Ka4eCTBOM
B HedoTerasoBoM NpPon3BOACTBE.

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAyNs
Obwas TpyA0EMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHUL(bl) 72 yaca(oB).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo No AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl No AUCLMNIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNSA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Paspen
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;;vs""b'/ CemecTPemectpa (B yacax) KOHTpOnsi
Nekunn MpakTnyeckuelllabopatopHbie
L 3aHATUS paboTbl

Tema 1. BeegeHue B
Kypc "MeTtononorus
1 [npoexTMpoBaHKs B > 1-4 1 0 1 KONNOKBUYM
‘|[HedpTerasoBsou oTpacnu
1 ynpaeneHune
npoekramm"
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Paspen

OucumnnunHbl/ Hepens

Cemectp cemecTpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Monyns
NMekuun

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 2. Boibop
HanpaBneHns Hay4Horo
nccnenoBaHus.
.[lNpoekTnposaHve
XUMUKO-TEXHOMOrNYeCcKm
npennpuaTuim un
NPOuN3BOLCTB.

5-9

KONMNOKBUYM

Tema 3. Paspabotka
TEXHONOrM4Yeckom 4yacTu
npoekTa.
[MpoekTnpoBaHue
‘lcnctem
aBTOMAaTU3NPOBAHHOIO
yrnpasneHus
NPOW3BOACTBOM.

10-14

MMCbMEHHas
paboTta

Tema 4. KomnoHoBka
TEXHONOrM4eckoro
obopynoBaHus.
MpoekTnposaHne
06bekToB
.|obwes3aBonckoro
xo3ancTtea. CToMMocTb
CTpouTENbCTBA U
pacyet
TEXHUKO-39KOHOMMNYECKMX
rnokasartenemn.

15-19

KypcoBasi
paboTa no
OMCLUMNNNHE

Tema . NTorosas
" |dopma KoHTpONA

3a4ert

NTtoro

12

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. BBepeHue B Kypc "Metonoonorusa npoekTMposaHua B HedpterasaoBom oTpacsiu n

ynpaBneHue npoekramu"
NeKuunoHHoe 3aHsitne (1 yaca(os)):

3HaveHune Hay4HbIX UCcCcnegoBaHuii U NPOEKTUPOBaHUS B paboTe NHXeHepa No HanpasneHuto
"Hedpteraszosoe neno". BnnsHne ypoBHS 1 KayecTBa BbINOMHEHUS HAy4YHbIX UCCNenOoBaHNA U
NPOEKTMPOBAHNSA Ha CTPOUTENLCTBO, PEKOHCTPYKLUMIO, OCBOEHUE, SKCNyaTauunio u
TEXHNKO-9KOHOMUYEeckne nokasatenn. OpraHmsaumoHHas CTpykTypa Hayku B Poccun. NMoaroTtoeka,
NCMNONb30BaHME 1 NOBbIWEHME KBanndukaLumm Hay4HO-TEXHMYECKNX KaapoB 1 crneunanncTos.
Hayu4Hble obwecTBeHHble opraHm3aunn. Hay4Ho-ncenenosartenbckas pabota CTyAeHTOB B BbiCLLEN

lwKone.
naboparopHas pabora (1 4aca(oB)):
OpraHusaums Hay4HbIX uccnegosaHmii B Poccuu.

Tema 2. Boibop HanpaBneHUs Hay4yHoro uccnepnosaHus. MpoekTuposaHue
XUMUKO-TEXHONIOrMYEeCKUX npeanpusaTMin 1 NPpou3BoACTB.

nekumnoHHoe 3aHsiTne (1 yaca(os)):

PernctpaunoHHbin Homep 35113
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Llenb Hay4Horo uccnenosaHus. O6bEKT 1 NPedMeT Hay4yHOro nccnenosaHust. dyHoameHTanbHble 1
npuknagHble uccnenoaHms. OnbITHO- KOHCTPYKTOPCKUE paboTbl. Hay4Hoe HanpaeneHve:
npobnema, Tema, Hay4Hble Bonpockl. OLeHKa 3KOHOMUYECKOWN 30pdEKTMBHOCTM TeM. Tarnbl Hay4HO-
nccnenosatenbckol pabotbl. O630p NUTEpPaTypbl, MOUCK NCTOYHUKOB.

naboparopHas pabora (3 yaca(oB)):

MpoekTnpoBaHME XMMUKO-TEXHONTOTMYECKMX NPEeanpUaTUiA 1 Npon3BoacTs. MNpoBeneHne
akcnepuMmeHTa. MNMoarotoBka aKcrepuMeHTa, BbIbop MeToamnk nccneposaHusi. MeTtponormyeckoe
obecneyeHne paboTbl. OueHka a0dEKTUBHOCTN NCMONb30BaHNS PA3NNYHbIX MHCTPYMEHTaNbHbIX
meTonoB. ObpaboTka pesynbTatoB aKcnepumeHTa. NMpoBeaeHne aKCneprMeEHTOB Ha YKPYMHEHHON U
NONyNPOMbILWIEHHON yCTaHOBKaxX; 0COOEHHOCTM MX MOArOTOBKW 1 NpoBeaeHust. OnpenenexHve
HeobxoanMoro obbema aKCNeprMEHTOB Ha Takmx yctaHoBkax. Bonpockl macwTabHoro nepexona.

Tema 3. PaspaboTka TexHonormyeckom yactm npoekra. MpoektmpoBaHue cuctem
aBTOMaTU3MPOBAHHOIO yNpaB/ieHUsi NPOU3BOLACTBOM.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

OpraHunzaums NnpoekTpoBaHns. 3aaaHne Ha NPoekTUpoBaHne. 3aKoHO4AaTENbCTBO O BbIMOHEHUN
NPOEKTHbIX paboT 1 cTpoutenbcTBe Npeanpustuin. Oblwee npencTaBneHne 0 NPOEKTHOM
nccnenoBaHun. Npaeuna NOAroTOBKM, BbINOMHEHNS, COrNacoBaHuUsl, yTBEPXAEHUS U peannaaumm
NPOEKTOB Pas3NNYHOro Tmna.

naboparopHas pabora (4 4aca(oB)):

[MpoekTnpoBaHNE XMMUKO-TEXHONOMMYECKNX NPESNPUATUR U NPON3BOACTB.
Mpon3BoaCTBEHHO-NPOEKTHAs OUeHKa HedpTe 1 OCHOBHblE HanpaBneHus nepepa-b0Tkn HedpTN 1
rasa v NpPon3BoACTBa HedhTexmmmyeckoin npoaykumm. OcHoBHble BUAabl nepepabaTbiBAEMOro Chlpbs,
N3yyeHne PU3nKo-XMMNYEeCKUX XapakTepucTuK, CTPYKTYpbl NPOAYKLUMN, yNpaBneHne ee Ka4eCTBOM.
CocTaBneHune matepuanbHbix 6anaHcoOB NPOM3BOACTBA M CXEM MaTepuanbHbIX MOTOKOB 3aBOAA.
ToBapHbIin 6anaHc 3aBoga. OnpeneneHne NoTpebHOCTN B peareHTax, kKatanmaaTopax, MHepPTHOM
rase, BOgopoze.

Tema 4. KoMnoHOBKa TexHonorn4yeckoro obopynosaHus. NMpoekTupoBaHne o6beKTOB
obLe3aBoackoro xo3simcresa. CToMMOCTb CTPOUTENBLCTBA U pacyeT TEXHUKO-3KOHOMUYECKUX
nokKkasarenem.

JNeKunoHHoe 3aHsitne (1 4aca(os)):

TexHonornyeckne yctaHoBKM, BXoAsWmMe B coctaB 3aBofa. KomnoHoBka 060pynoBaHns u
cTpouTenbHas Yactb npoekta. OxpaHa Tpyaa u npotuBonoxapHas 6esaonacHocTb. HanexHocTb
NPOEKTHbIX peweHunin. MakeTHoe npoekTuposaHme. CoBpeMeHHble MeToabl NpoekTuposaHus CAIIP.

naboparopHasi pabora (4 4aca(oB)):

PaspaboTka TeXHONOrMYecko CXeMbl YyCTaHOBKM. IcxoaHble AaHHble Ans pacyeTa o6opyaoBaHus.
PacueT MatepuanbHbix 1 Tennosbix 6anaHcos. Beibop Tnosoro obopynosaHus. CoctaBneHve
3aKasHbIx crieuundomkaumii. Mopsaok cocTaBneHnst U 0hopMIeHMsl 3asiBOK Ha pa3paboTky HOBbIX
BMOOB 060pY.A0BaAHNS.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsiITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Paspen Cemectp Hepnens camocTosﬁeanoﬁ TPY.BOEMKOCTb| ;%%%:L:?:;Ezgﬂn
AducumnnnmHbl cemecTpa paboTbl (B yacax) pa6oTh
CTYOEHTOB
noaroToBka K
KONNOKBUYyMY
Tema 1. BeeneHue B Pa6oTta
Kypc "MeTtononorus CTYLEHTOB C
NMPOEeKTUpoBaHNA B NeKuMOoHHbIM
1. HFe)cpTeraF:);oaom otpacnn| © 14 \varepuarnom, 10 KOTNOKBUYM
1 ynpaeneHune rovicke n
npoektamn" aHanmse
mMarepuvanos 13 n
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTYAEHTOB
noaroToska K
Tema 2. Boibop F,O%HOTKBMVMV
HanpasneHNs Hay4yHoro C%,D,Oel-?TOB c
nccnenoBaHus.
2.[MpoekTnposaHme 2 5.9 [NeKUNOHHLIM 10 KONNOKBUYM
XVMVKO-TEXHONOT N4ECKIK mg;igg?ﬂnw’
npeanpusaTuin u aHANN3e
MPOU3BOACTE. mMarepuanos u3 n
Tema 3. Paspabotka noaroroska K
TEXHONOrM4eckom 4acTtu MMCLMEHHON
NPOEKTa. pabote PaboTta
M CTYOEHTOB C
5 |[TPoekTMpoBatme 5 10-14 |neKLMOHHBIM 16 NMCbMEHHas
cucTem paboTta
aBTOMaTU3NPOBAHHOIO rg;iES?A"OM’
yrnpaBneHns aHann3e
NpPON3BOOCTBOM. MaTEPIaNo
Tema 4. KomrnoHoBKa
TEXHONOrMYecKoro noaroToska K
obopynoBaHus. KypcoBoii paboTe
[MpoekTnposaHue no gucuunanHe
06bekToB Pabota KypcoBasi paboTa
4.|obwe3aBonckoro 2 15-19 |cTyneHTOB C 20 no gucuunanHe
xo3ancTea. CToMMocTb NEKUNOHHbIM
CTpouTENbLCTBA U mMarepuasnom,
pacyet noucke n aHanm
TEXHUKO-3KOHOMNYECKUX
nokasarenemn.
Wtoro 56

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

YTEeHWe NeKUnin, C MPYMEHEHNEM HTEePaKTUBHbIX CpeacTs (npeseHTaums B Microsoft PowerPoint),
npoBeneHne nabopaTopHbix PaboT, KOHTPOSbHbLIX PAboT, MOArOTOBKA K Y4acTMIO B KOHGDEpEeHLMM,
camocTtosTenbHasa paborta CTyAeHTOB MO TEMaM 1 pasaenam OUCUUMNIUHBI.

NHTepakTnBHbIE METOABI OBYHEHUS, KEAC-TEXHONOMMI, METOL NPOEKTOB, MOPTHONNO, LUCKYCCUS,
TPEHWHT, urpa. MNMpoBoasTCSA NeKuUn N NPakTUYECKMe 3aHATUS C UCMONb30BaHNEM KOMMbIOTEPOB U
nabopatopHbIX yCTaHOBOK. Bonbluas yactb Mmatepuana nsy4aeTcs camoctosTenbHo. CeMnHaphbl B
LNanoroBOM pexume, k paboTe KOTOpbIX MPUBEKAOTCSA BeAylWMe NCCneaoBaTen u
CneumanuncTbl-NPakTUKK, 1 SBNSIOWNIACS OCHOBOWN KOPPEKTUPOBKN NHAMBMAYANbHBIX Y4eOHbIX
NNaHoB MarncTpa, AMCKYCCUM, KOMMbIOTEPHBIE CUMYNSILIMK, [ENOBbIE N PONEBbIE UrPbl, pa3bop
KOHKPETHbIX CUTyauuid, rpynnoBble AUCKYCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX
nccnepoBaTenbCkmx rpynn, By30BCKME M MEXBY30BCKMX MHTEPAKTMBHbIE KOHGDEPEHLNN 1
BeOUHapbI, BCTPEYUN C NPeacTaBUTENSMU POCCUNCKUNX 1N 3apyDeXHbIX KOMNAHWUIA, roCyAapPCTBEHHbIX U
06LeCcTBEHHbIX OpraHM3aunii, MacTep- kKiiacChl 9KCNEPTOB M CNELMANUCTOB. DNEKTPOHHbIN
obpasoBaTtesbHbIfi PECYPC, MOHOrpagun, Hay4Hble cTaTbi, y4ebHble Nocobusi, MeToanyeckme
yKasaHus.

MpoBoasTcs nekumm n nabopaTopHble 3aHSATUS C UCMONb30BaHNEM YCTAHOBOK, NabopaTopHbIX
CTEHL0B, MOLENMPYIOLWMNX NPOLECCHl OCBOEHUSI MPUPOAHBLIX BUTYMOB 1 CBEPXTSXENbIX HEQRTEN,
nporpaMM KOMMbOTEPHOrO MOAENNPOBaHNS, KOMMbIOTEPOB. Bonbluas Yyactb MaTepuana ulyyaetcs
CaMOCTOATENbHO.
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Konnoksuym, nucbMeHHas paboTa, TeCTUpOBaHMe, Npe3eHTauus, onpoc, CEM1HapbI B A1aNoroBoM
pexume, kK paboTe KOTOPbIX MPUBNEKAKTCS Beaywme NccnenoBaTeny u cneunanucTbl-npakTuku, u
ABNSAOWMIACS OCHOBOW KOPPEKTUPOBKU MHANBUAYANbHBIX yH4EOHbBIX NNAHOB MarmcTpa, AUCKyccuum,
KOMMbIOTEPHbIE CUMYNSILUN, OEeNOBble U PONEBbIe Urpbl, Pa3bop KOHKPETHbIX CUTyauuid, rpyrnnoBble
LMCKYCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX NCCNELOBATENbCKUX FPynm, By30BCKUE U
MEXBY30BCKMX MHTEPAKTUBHbIE KOHGDEPEHLMM U BEOUHAPDI, BCTPEYN C NPeacTaBUTENSIMY
POCCUIACKMX N 3apybexHbIX KOMNaHWiA, rocyAapCTBEHHbIX 1 0OLWECTBEHHBIX OpraHn3aunii, MacTep-
Knaccbl 3KCMepToB 1 CNeunanmcToB.

OneKTPOHHbI 06pasoBaTeNbHbIN Pecypc, MOHOrpadumn, Hay4Hble ctTatby, y4ebHble nocobus,
MEeTOLMYEeCcKME yKasaHus.

- U3y4yeHne TeopeTnYecKoro NeKUMoHHOro Matepvana
- npopaboTka 1 YCBOEHNEe TEOPEeTMYECKOro MaTepuana (OCHOBHast U OOMONHUTENbHAS NUTepaTypa)

- paboTa c pekoOMeHayeMbiMM METOAMYECKMY MaTepmanamMm (MeToOANYECKUMI yKasaH sIMU,
y4ebHbIMM NOCObMAMK, pa3aaToOYHbIM MaTePUaNoMm)

- BbINONHEHWNE 3a4aHNI N0 NPONAEHHBIM TEMaM

- NOOroTOBKa K 3a4eTy

(nepeyncnsitloTcs Bce BMAbI paboT, BbINONHSEMbIE CTYAEHTOM CaMOCTOSITENIbHO B paMKax N3y4YeHust
AaHHON ANCLMMNANHDI)

Mo pe3ynbTatam ocywecteneHns CPC npuMeHsaoTcs cneayowme Buabl KOHTPONS:

- TEKYLUMIA KOHTPOSb (B T. Y. ONPOCHI BO BPEMSI CEMUHAPCKMX, NabopaTopHbIX 3a-HATUIA,
KON/TOKBMYMOB, NMPOBEAEHNE KOHTPONbHbIX paboT, npuem),

- BkntoyeHune Bonpocos, BbIHOCUMbIX HA CPC B ak3aMeHauunoHHble buneTsl,

- NPMEM 3a4€TOB, 3K3aMEHOB

YTeHune nekuun, c NPpUMEHEHNEM NHTEPAKTUBHbIX CpencTs (Npe3eHTauns B Microsoft PowerPoint),

npoBeneHne nabopaTopHbIX PaboT, KOHTPOSbHbLIX PaboT, MOArOoTOBKA K Y4acTMIO B KOHGDEpPEeHLIMM,
camocTosiTenbHas paboTta cTyAeHTOB N0 TeMaM 1 pasaenam OUCUUNINHBI.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B Kypc "Metonoonorusa npoeKTMposaHusa B HepterasaoBom otTpaciu n
ynpaBneHue npoekramun"

KONNOKBUYM , NMpUMEpPHbIE BOMPOCHI:

BnusHne YPOBHSA N Ka4eCTBa BbINMONMHEHUSA HAYYHbIX nccnenoBaHunn n NPOEKTNpPOBaHNA Ha
CTPOUTENBCTBO, PEKOHCTPYKUNMIO, OCBOEHME, 3KCNNyaTaunto N TEXHNKO-BKOHOMNYECKNE noKasaTtenn.
MoarotoBka, NCNONb30BaHME W NOBbIWEHNE KBa}'IVICpI/IKaLI,I/II/I HAYy4YHO-TEXHNYECKNX KaapoB A
cneunasncTtos.

Tema 2. Boibop HanpaBneHUs Hay4yHoro uccnepnosaHus. MpoekTuposaHue
XMMUKO-TEXHONIOrMYEeCKuX npeanpusaTMn 1 NPou3BoACTB.

KONNoKBUYM , MpUMeEpPHbIE BOMPOCHI:

OO6bekT 1 NpeaMeT Hay4yHOro uccnenoBaHms. dyHaameHTanbHbIe ¥ NPUKNALHbIE NCCNEN0BAHUS.
OnbITHO- KOHCTPYKTOPCKME paboTbl. HayyHoe HanpaBneHue: npobnema, Tema, Hay4Hble BOMPOCHI.
OueHka 9KOHOMUYECKO aOPEKTUBHOCTM TEM. DTanbl HAYYHO- UCCNEN0BATENBCKON paboThl.
MeTponorunyeckoe obecneyeHune pabotbl. OueHka apPEeKTUBHOCTM UCNONb30BAHUS PA3NNYHBIX
NHCTPYMeHTanbHbIx MeTonoB. ObpaboTka pe3ynbTaToB akcrnepumeHTa. NpoBeneHe 9KCNEPUMEHTOB
Ha YKPYMHEHHOM 1 NONYNPOMBbIWIEHHOW YCTAHOBKAX; 0COOEHHOCTM NX NOArOTOBKM U MPOBELEHUS.
OnpepneneHne HeObX0AMMOro 06 bemMa 3KCNEPUMEHTOB Ha TaKUX YCTAHOBKAX.

Tema 3. Pazpabotka TexHonormyeckom 4yactu npoekra. lpoektuposaHue cuctem
aBTOMaTU3UPOBAHHOIO yrpaBieHUs NPOU3BOOCTBOM.

nMcbMeHHas paboTa , NpPYMepHble BOMPOCHI:
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OpraHun3aums NpoekTupoBaHns. 3aaaHme Ha NpoekTnpoBaHme. 3aKOHOAATENBCTBO O BbIMOMHEHWN
NPOEKTHbIX paboT 1 cTpouTenbcTee NpeanpuaTuin. Obuiee NpencTaBneHne 0 NPOEKTHOM
nccneposaHun. MNpasuna NOAroTOBKW, BbIMOHEHUS, COTTACOBAHUS, YTBEPXAEHUS U peannsaumm
MPOEKTOB pasniMyHoro Tmna. Mpon3BoaACTBEHHO-NPOEKTHAS OLEeHKa HedTEN U OCHOBHbIE
HanpasneHuns nepepaboTkn HedT 1 ra3a n NPOU3BOLACTBA HEPTEXUMUYECKON MPOAYKLNN.
OcHoBHble BUAbl NepepabaTbiBaeMoro Cbipbsi, U3y4eHne n3nKo-XMMNYECKNX XapakTePUCTUK,
CTPYKTYpbl MPOAYKUMK, yNpaBneHne ee ka4yectsoM. CocTaBneHne matepuanbHbix 6anaHcos
NPON3BOLACTBA U CXEM MaTepuanbHbIX MOTOKOB 3aBoAa. ToBapHbIii 6anaHc 3aBoga. ABToMatnaaums m
cvucTeMa aBToOMaTU3MPOBAHHOIO yNpaBieHns NMpon3BoacTBOM. [peaenbl X NPUMEHEHUS 1
onTUManbHble peleHns. AHaNMTUYECKNIA KOHTPONb NPOM3BOACTBA.

Tema 4. KoMnoHoOBKa TeXHONormyeckoro obopynosaHus. NMpoekTupoBaHme 06bEKTOB
obuLe3aBoACcKOro xo3snucrea. CToMMOCTb CTPOUTENLCTBA M pacyeT TEXHUKO-3KOHOMUYECKUX
nokasartenemu.

KypcoBasi paboTa no AucumunanHe , NPUMEpPHbIE BOMPOCHI:

KomnoHoBka o6opynoBaHus 1 CTpouTenbHas Yactb npoekta. OxpaHa Tpya 1 NpoTUBONOXapHas
6e3onacHOCTb. HaneXHOCTb NPOEKTHbIX peweHunii. MakeTHoe npoekTnpoBaHue. CoBpEMEHHbIE
MmeToabl npoekTnposaHns CAMP. MNpreMbl XpaHeHUs Cbipbs U TOBapHOW Npoaykuun. CHabxeHve
peareHTamu, kKatanusaTopamu, cxaTblM BO34yXOM, UHEPTHbIM ra3oM. [poekTnposaHve
aHeprocHabxeHuns, BOOOCHabXeHNS 1 kaHannsauun. dakenbHble cuctembl. OnpeneneHme CMeTHOM
CTOUMOCTU CTPOUTENbCTBA. TEXHUKO-9KOHOMUYECKas XxapakTepuctmka npoekTos, CONocTaBneHne
anbTepHATUBHbIX PELLEHNIA N BLIOOP ONTUMANbHOro BapuaHTa.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
MepeyeHb BONPOCOB K 3K3aMeHaLMOHHbIM BuneTtam

1. Ponb nHXxeHepa B Hay4HO-TEXHU4YeCKOM nporpecce (HTI).

2. NMpobnembl HTT1 Ha coBpeMeHHOM aTane.

3. OueHka aKOHOMUNYECKON a0PdEeKTUBHOCTI NpoLuecca.

4. O630p NUTEpaTypbl KAK COCTABHOM YaCTW OTYETA O HAYYHbIX MCCeA0BaHNSX.

5. Kputepum oueHKn KavecTsa 1 YPOBHS TBOPYECKOI paboTbl MHXEHEepa: CTeNeHb NPOrPecCBHOCTY
06nacTn TEXHUKN 1 TEXHONOMUK, XapakTep NMOMCKOBOro npouecca.

6. Obwme cBeieHNs 0 NPOEKTMPOBAHUN NPOMBIWIEHHBIX MPEANPUATUIA; OpraHM3aums
NPOEKTUPOBAHNSA, OCHOBaHUs ans paspabotku MNCH.

7. Bbibop nnowanku CTpomTensCcTea, 3aaaHne Ha NPoeKTUPOBaHME.

8. OCHOBHble NCXOAHblEe AaHHble Ans npoekTuposaHmsa HIM3.

9. Paspabotka NC., ocHoBHble TpebosaHus Kk NCL, cTaaniAHOCTb NPOEKTUPOBAHUSI.
10. CocTaB npoekTa Co CBOAHbIM CMETHbIM PACYETOM CTOMMOCTH.

11. MpeanpoekTHble NCCNenOoBaHNS HEPTEN C LeNblo NONYYEHNS UCXOOHbIX AAHHbIX ONS OLEHKM
BapuaHTa ux nepepaboTtku, rpadunyeckoe n3obpaxeHne CBONCTB HEAITEN N NX OCTATKOB.

12. NMpon3BoACTBEHHO-MPOEKTHASA OLEHKA HE(PTE; onpeaeneHne NoTeHLManbHOro cogepXxaHms
hpakLUmii, X PU3MKO-XMMUYECKMX CBONCTB 1 CNOCOOOB NX KBANUMULIMPOBAHHON NepepaboTku.

13. PaspaboTka TeXHONOrM4eckomn CXxeMbl yCTAHOBOK, YCNTIOBHbIE 0003HA4YeHUs annapaTos U
pasMeLleHne nxX Ha YepTexe.

14. 3agaHus CMeXHbIM cneumanncTtam Ha paspabotky MNC L, TexHONOrM4yeckom yCTaHOBKMN.
CoBpeMeHHble cxeMbl NepepaboTkn HedoTel

15. MoToyHas cxema HIMN3 TonnneHOro npodomns ¢ Hernybokoi nepepaboTkoi HedpTn; aCCOPTUMEHT
BblpabaTtbiBaeEMO NPoayKUUK.

16. MoTtoyHas cxema HIM3 TonnmeHOro npodgouns ¢ rnybokoi nepepaboTKoin HedTH; aCCOPTUMEHT
BblpabaTbiBaEMOI NPOaYKLNN.

17. MoToyHas cxema HIMN3 TonnnBHO-MacnsHOro npocounst nepepaboTkn HedpTn; aCCOPTUMEHT
BblpabaTtbiBaEMOI NPoayKUUW.
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18. Onpenenenune notpebHoctn HIM3 B peareHTax, katannsaropax, CXaToM BO3ayxe, a3oTte
BOOOpPOAE.

19. NpoekTupoBaHme 06BA3KN TpybYaTOn Neym oTaeNbHO:

? PerynupoBaHue naBneHus.

? PerynupoBaHue TeMnepaTypHOro pexuma oTaenbHoO No BapuaHty 1 n sapuaHTy 2.
20. MNpoekTnpoBaHme 06BA3KN TpyOHaTON Neym OTAENbHO:

? MNo BoosiHOMy napy.

? o cbipblo 1 TONAMBY.

21. MpoekTnpoBaHre 06BA3KYM y3na peaktopa.

22. [poekTupoBaHne 06BA3KN HACOCOB M TENNOOOMEHHbBIX annaparos.
23. KananusaumoHHble cuctemol HIM3.

24. MexaHU4eckne MeTodbl O4MCTKMN CTOYHbIX Bod Ha HI13.

25. PN3NKO-XMMUNYECKME METOObl OYUCTKM CTOYHbIX Bog Ha HIM3.

26. brnonornyeckme MeToabl O4MCTKN CTOYHBbIX BOA Ha HI13.

7.1. OcHOoBHas nuTeparypa:

1.Mcuxonorna NosHaHWs: METO40NOrMA 1 MeToauka npenonaeaHust: yyebHoe nocobue ABTop:
Cokonkos E.A. MiagatenbcTtBo: Jloroc, 2011 r."KHuradpoHa"

2.MeTtoponornsa Hay4HOro no3HaHus: YuebHoe nocobre ans sy3os AsTop: PysasuH IM.U.
W3partenbcteo: FOHUTN-OAHA, 2012 r."KnuradpoHa"

3.Uctopus ['po3HeHCKknx HedpTsHbIX NpomMbicnioB AeTopsl: Ixadapos K.W., Oxadapos d.K.
Wapatenbcteo: ['a3oun npecc, 2010 r."KHuradgora"

4.I'eonorua. Yactb V: Kpuctannorpadpus, MUHepanorus n reonorns KaMHeCaMmoLBETHOIO Cbipbs:
YyebHoe nocobue nns By3os AeTopbl: Epmonos B.A., lyHaes B.A., MoceiikuH B.B. i3gatenbcTBo:
MopHas kHura; N3patenbctBO MOCKOBCKOro rocyiapCTBEHHOIO rOpHOro yHusepcuteta, 2009
r."KnuragooHn"

5.Meonorus. Yactb VII: TopHONPOMbIWNEHHAS FE0NOrnst TBEPAbIX FOPKOYMX NCKoNnaemblx: Y4ebHUK
ons sy3os AsTopbl: Epmonos B.A., lapnyes J1.H., Tnwenko T.B., Kytenos t0.U. N3paTtenbcTBO:
N3patenbctBo MOCKOBCKOro rocyapCTBeHHOro ropHoro yHmesepcuteta, 2009 r."KnuragooHg"

6.0OCHOBbI NPOEKTMPOBaHNS 3ar0TOBOK B aBTOMATM3MPOBaHHOM MAWMNHOCTPOEHNM: y4ebHMK ABTOPbI:
Borogyxos C.U., Cxuptnanse A.l'., Cynenmanos P.M., Kosuk E.C. i3paTtenbcTtBo:
MawwnHocTpoeHue, 2009 r."KnuracoHn"

7.Jlekumm no UCTopUKN 1 METOL0NOrMM No4YBoBeaeHus: YyebHmk Astop: [Jobposonbckuii IM.B.
M3patenbctBo: M3patenscteo Mockoeckoro yHusepcuteta, 2010 r."KHuragooHa"

8.MogaenvpoBaHmne 1 oNTUMM3auns NPOLIECCOB 1 06BHEKTOB B MaTepmanoBeaeHnm
(MeTannoseneHnm): YuebHoe nocobue Astop: 3oTkuH B.E. Mi3patenbcTBo: N3paTenscTeo
MoCKOBCKOro rocyapCTBeHHOro oTKpbIToro yHusepcureta, 2009 r."KHuradpoHa"

7.2. lononHutenbHasa nuteparypa:

1.'pyHTOBeaeHMe. MexaHuvka rpyHToB: YuyebHoe nocobue Astop: MNonwkosa U.H. Mi3gatenbcTBo:
M3patenbctBO MOCKOBCKOro rocygapCTBEHHOro OTKPbITOro yHusepcuteta, 2009 r."KHuradgoHg"

2.'eoboTaHnyeckmne nccnenoBaHnsa 4fis peweHns psaaa akonormyeckmx 3aaad 1 Novnckos
MECTOPOXAEHWIA NONE3HbIX MCKOoMaeMbix: y4ebHoe nocobue AeTop: AnekceeHko B.A. V13patenbcTBo:
INoroc, 2011 r."KHuracgpoHa"

7.3. UHTepHeT-pecypcChbl:

EnvHbIR TapndoHO-KBaNMMVKALMOHHbBIA CNPaBoYHUK paboT 1 npodgoeccuii paboumx -
http://www.knigafund.ru/books/74866
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KceHseHko B.W., TapunrnHa H.®.TexHonorns XuMmnyeckmx npon3sBoacTs: YyebHoe nocobue -
http://www.knigafund.ru/books/19156

Cwmut B.A., Ounbmad A.Ll. OCHOBbI COBPEMEHHOIO OPraHNYecKoro cuHTesa: yuebHoe nocobue -
http://www.knigafund.ru/books/116111

TapuurnHa H.®., Hemuosa B.I"., PycuH B.H., Xopbkos A.B. XuMuyeckas texHonorus
HeopraHn4Yeckrx BELECTB U TEXHONOMMNS XMMUYECKMX NPon3BoacTB. YuebHoe nocobue -
http://www.knigafund.ru/books/19681

®dponos B.®., PomaHkos I.I'., Pnuctok O.M. MeTtoabl pacyeta npoLeccos v annaparoB XMMUY4ECKOM
TexHonorun (Npumepsbl 1 3agadn) - http://www.knigafund.ru/books/57927

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHune oncumnamHbl "MeTononorus NPOeKTMPOBaHUS B HEGTEra3oBol OTPaCcAun 1 ynpasneHne
npoekTamn" Npegnonaraet UCNoNb30BaHNE CNEAYIOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHmns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin Buaeo n ayamno
nHGOpMaLMK, MONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHOM TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLUMMW, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
pabo4mnx MECT CTYLEHTOB, BK/IIOHAIOLWNX KOMIMbIOTEPHbIV CTON, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMNbOTEP MMEET WNPOKOMONOCHBIA OOCTYN B
cetb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

Y4ebHo- Hay4yHas nabopatoprsi KOMMbIOTEPHOr0 MOAENNPOBAHMS NPOLIECCOB OCBOEHUS
BbICOKOBSI3KOW HEGDTW M NPUPOAHBIX OUTYMOB KadheApbl BbICOKOBA3KMX HECRTEN 1 NPUPOLHBIX
6utymoB UMmHIT, ayn. 226

MynbTmMeaniiHasa TexHvka, KoMnbioTepbl Ha 6asde npoueccopa Intel Corel.

MpoBoasATCS nekummn n nabopatopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, 1abopaTopHbIX
CTEH0B, MOOENVPYIOLWNX NPOLIECCHI OCBOEHWS MPUPOLHbIX OUTYMOB U CBEPXTSXENbIX HEDTEN,
nporpamMm KOMMbOTEPHOro MOOENMPOBaHNS, KOMNbIOTEPOB. bonbluas YacTe MaTepuana nlyd4aetcs
CcaMoCTOSATENbHO. YTeHne nekunii, C NPUMEHEHNEM MHTEPAKTMBHbIX CPEACTB (Mpe3eHTaumns B
Microsoft PowerPoint), npoBeaeHne nabopaTopHbix paboT, KOHTPONbHbLIX PaboT, MoAroToBKa K
y4acTuio B KOHGDEPEHLIMKN, caMOCTosiTeNbHas paboTa CTyAeHTOB Mo TeMaM W pasgenaM AMCUMMNIVHGI.
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ns obyyatowmxcs obecnevyeHa BO3MOXHOCTb OnepaTMBHOro obmMeHa nHdopmaumeit ¢
OTEYECTBEHHbIMU 1 3apybeXHbIMU By3amu, MPeanpuaTUaMn 1 opraHnsaumsmmn, obecnedeH AocTyn K
TpebyeMbIM Onsi (HOPMMPOBAHMS NPOKECCHMOHANbHbLIX KOMMETEHLNIA COBPEMEHHbIM
npodpeccrnoHanbHbiM 6a3amM AaHHbIX, MH(OPMALMOHHBLIM CMPaBOYHbLIM 1 MOVCKOBbLIM CUCTEMAM.
Kadbenpa BBH n Nb, peanuaytowasi o0cHoBHble 0bpa3oBaTtenbHbie NPorpamMMbl CneLmnanncTos,
bakanaepuaTa u MarucTpaTtypbl, pacnonaraet MaTepuanbHo-TeXHMYeckoin 6a3oin, obecnednBatoLe
npoBeneHne BCeX BMOOB N1abopaTtopHOMR, ANCUNNINHAPHON 1 MEXANCUMNANHAPHOM NOArOTOBKM,
NPaKTUYECKOW 1N Hay4HO-UCCneaoBaTebcko paboTbl 0OyYaloWNXCs, NPeayCMOTPEHHbIX yHEOHbIM
nnaHoM By3a. 9T1a 6asa COOTBETCTBYET AENCTBYIOLWMM CAHUTAPHbBIM 1 NPOTUBOMOXAaPHbLIM Npasunam
1 HopMam, B TOM Yncne obecnedeHbl AOCTYN K NOAUIPadoUHeCcKoMy 1 ynakoBOYHOMY 060pyA0BaHNIO 1
HanM4ne MaTepuanos Beaywmx MUPOBbIX MPON3BOANTENENA.

MuHMManbHO HEOBXOAMMBIA ANs peannsaunm MarucTepckol NporpamMMbl NepeyeHb
MaTtepuanbHO-TeXHMYeckoro obecrneyeHns BknoyaeT B cebsi: yuebHble nabopaTtopum 1 ayamTopum
BY3a, OCHalLeHHble COBPEMEHHbIM 060PYAOBaHMEM 1 CTEHAAMM, MO3BONSIOWMMY BbINONHSATD
nabopaTopHble NPaKTUKYMbl; COBPEMEHHbIE KOMMbIOTEPDLI, 06 beANHEHHBIMI NIOKANbHbIMM
BbIYUCNNTENBbHBIMW CETSIMU C BbIXOAOM B VIHTEPHET; U3MEpUTENbHbIE CPEACTBA BEAyLUMX OMPM.
Ncxons ns OOIM By3a, kaxaas AMcumnavHa nognepXxaHa CooTBETCTBYOWMMUN NNLEH3NOHHBIMY
MPOrpamMMHbIMU NPOAYKTaMU.

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIMO un yyebHbiM nnaHom no
HanpasneHnto 131000.68 "HedpTerazosoe oeno" n Marnctepckon nporpamme He npeayCcMoTpeHO .
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