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Mporpamma aucumnnuHbl "TexHonornm obnaropaxmsaHus u nepepaboTkn HeTSHbIX 1 HedpTe3aBoAckmx ra3os”; 21.04.01 Hedpteraszosoe
[eno; OOLUeHT, K.H. (BoueHT) Kemanos P.A.

Mporpammy oucumnnuHbl paspabotan(a)(v1) AoueHT, K.H. (noueHT) Kemanos P.A. Kadenpa
BbICOKOBSI3KUX HECPTEN U MPUPOLHBIX OBUTYMOB VIHCTUTYT reonornm n Hedptera3oBbliX TEXHONOMUIA |
Ruslan.Kemalov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

TOTOBHOCTb BbIMYCKHKOB K NMPOU3BOACTBEHHO-TEXHONOMMYECKOW U MPOEKTHON AeATENbHOCTY,
obecneunBaloLlei MofepHM3aLmnio, BHeApeHNe 1 akcnnyataumio obopynoBaHus ans 0obbiuu,
TpaHcrnopTa 1 XpaHeHUsl HedpTu 1 rasa.

[fOTOBHOCTb BbIMYCKHUKOB K OpFaHVI3aLI,VIOHHO-yrIpaBﬂeH‘-IeCKOVI OEeATENbHOCTU ONA NPUHATUA
I'IpOCpeCCI/IOHaﬂbeIX peLIJeHI/II7I B MeXaoncunnnmHapHbIX obnacTsax COBPEMEHHDbIX HeCpTel'a3OBbIX
TEXHONOrniM C UCMNoNb30BaHNEM NPUHLUMMNOB MEHEOXMEHTA N ynpaBneHns.

"OTOBHOCTb BbINYCKHUKOB K YMEHMIO 0OOCHOBbBIBATb 1 OTCTanBaTb COBCTBEHHbIE 3AK/TIOYEHNS U
BblBOAbl B ayANTOPUAX PA3HOM CTENEHN MEXANCLUUNINHAPHON NPOoddeCcCnoHanbHom
NOArOTOBNEHHOCTHU

COTOBHOCTb BbIMYCKHUKOB K CaMO00y4eHMI0 1 HENPEPLIBHOMY MPOCPECCUOHANIBHOMY
CaMOCOBEPLIEHCTBOBAHMIO B YCTIOBUSIX aBTOHOMUU 1 CaMOyrnpaBneHus.

OsnapeHve CTyaeHTamMmn 3HaHMSIMK N0 OCHOBaM Pecypco- 1 aHeprocbeperatowwmx TeXHONOr i
YrNeBoA0POAHOMO Chbipbsi, MOHUMaHNE OCHOBHbIX MPUHLIMMOB CHUXEHWS NOTepb YrNeBoaopoa0B Npw
cbope, NOAroToBKe, TPAHCMNOPTE M NepepaboTke, oBnaneHne 3HaHNSMU 06 3PXEKTUBHOCTY
MCNONb30BaHNS YrNEBOAOPOLHOMO Chipbsi B 9HEPreTuke, 06 anbTepHaTUBHBIX U NEPCNEKTUBHbBIX
NCTOYHUKAX SHEepPruu.

OBnageHne CTyaeHTaMy 3HaHMSMI MO OCHOBAaM PECypPCo- U aHeprocbeperarowmx TeXHONOrni
yrneBoaopPOAHOro Chipbsi.

[ocTrxeHne CTyaeHTaMn NOHUMAaHNS OCHOBHbIX MPUHLIMMOB CHUXEHUS MOTepb YrNeBo40poaoB npu
cbope, NOAroTOBKE M TpaHCNopTe U nepepaboTke.

OsnageHve CtyoeHtTamMmm 3HaHnsaAMun 06 SCpCpeKTVIBHOCTVI MCcnonb30BaHM4A yrnesoa0poaHOro Cbipbs B
dHepreTuke, 06 anbTepPHaATUBHbLIX N NEPCNEKTUBHbBIX NCTOYHUKAX SHEPTrnn.

[MoHnmaHwne CTydeHTaMn B3aNMOCBA3N SHGDFOCGGDG)KGHVIH yrneso40poOHOro Chipbs C BONpocamun
aKonornn.

dopmrpoBaHue cnocobHOCTM NOHUMATL (PUNKO-XMMUYECKYIO CYLLHOCTb MPOLLECCOB NPeBpaLLeHns
ra3006pasHbIX roOproYMX NCKOMAeMbIX NMPW UX MOArOTOBKE M NepepaboTke U NCNoNb30BaTh OCHOBHbIE
TEOPETNYECKME 3aKOHOMEPHOCTN B KOMMIEKCHOM NPOU3BOACTBEHHO-TEXHONOMMYECKOWA
LEeSATENbHOCTH.

CDOpMVIpOBaHI/Ie CNOCOBHOCTW BbIMOMHSATD pacyeTbl PU3NKO-XMMNYECKNX NapamMeTpoB
TEXHOJIOrn4eckumx rnpoueccos noaroToBkn n nepepa60TKV| ra3oo6pa3Hb|x roproHmMx nckonaemblx.

dopMUpoBaHMe TBOPHECKOTO MbIWIEHUS 1 NPUBUTE HABLIKOB NCMONb30BaHNS NPUOBPETEHHbIX
goyHOAMEHTaNbHbIX 3HAHWIA, OCHOBHbIX 3aKOHOB 1 METOA0B MPKW NPOBEeOEHUN NabopaToOpPHOro Unu
NPOMBILWIEHHOrO 3KCNEepUMEeHTa ¢ nocneaytoulein ob6paboTkol 1 aHann3oM pesybTaTos
nccnegoBaHun.

CDOpMVIpOBaHI/Ie HaBblKOB CaMOCTOATEJIbHOIo NpoBeneHnsa TeopeTnHeCKnX N aKkCnepunMeHTabHbIX
nccnenoBaHuin, cnocobHoCTK NPOrH03npoBaTb XapakTep, cBoWicTBa 1 obnacTb NPUMEHEHUA
nony4yaembixX npoaykTos nepepa60TK|/| Fa3006pa3HbIX roproymx nckonaembix.

2. MecTO AMcUUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoOro o6pasoBaHus

LaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 51.B.00.6 OucumnnmHel (Mooynmn)" OCHOBHOA
obpasoBaTtenbHol Nnporpammbl 21.04.01 HedoterazoBoe oeno n 0THOCUTCS K 06s3aTeNibHbIM
ancuunnuHam. OceamBaetcs Ha 1 kypce, 1, 2 ceMecTpbl.

OucumnnmHa "TexHonorum obnaropaxmneanns 1 nepepaboTkn HedPTAHbIX 1 HeddTE3aBOACKUX ra3oB”
ABNAETCA BApMaTUBHOWM ANCLIMMIMHOM U OTHOCUTCS K NPOIECCHMOHANIbHOMY LINKIY.
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Mporpamma aucumnnuHbl "TexHonornm obnaropaxmsaHus u nepepaboTkn HeTSHbIX 1 HedpTe3aBoAckmx ra3os”; 21.04.01 Hedpteraszosoe
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OucumnnunHa "TexHonorum obnaropaxmeaHust n nepepaboTkn HedPTSHbIX U HedPTe3aBOACKNX ra30B”
OTHOCUTCS K AUCLMMNIMHAM HanpasieHnsl MOArOTOBKN MarncTpoB, 00y4atowWwmxcst No HanpasneHuio
21.04.01 "HetpTerazoBoe neno" Ha kagenpe BbICOKOBS3KMX HedpTel 1 NprpoaHbix 6utymos (BBH n
MB) NHcTuTyTa reonornm n Hegpterasosbix TexHonornm Ky.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (OOPMUPYIOTCS CNeaytoWwme KOMNEeTEHUNN:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-1
(0BLwekynbTypHbIE CNOCOBHOCTLIO K aBCTPaKTHOMY MbIWNEHNIO, aHaNU3y, CUHTE3Y
KoMMeTeHuunn)
OK-2 rOTOBHOCTbIO AENCTBOBATb B HECTAHAAPTHbIX CUTyaLMaX, HECTU
(0bLwekynbTypHbIE couMarnbHY0 U 3TUYECKYIO OTBETCTBEHHOCTb 3a NPUHATbIE
KOMMeTeHuunn) peLweHns
OK-3 FOTOBHOCTbIO K CaMOpPa3BUTUNiO, camopeanmaauunm
(ObuwekynbTypHbie NCMONb30BaHUIO TBO pL|e0|<oro HOTeHupmana ,
KOMMeTeHuunn) P
OrlK-1 CNocOBHOCTBIO POPMYNMPOBAThL U pewaTtb 3a4a4yu,
(npodhbeccmoHanbHble BO3HMKAOWMeE B X04e Hay4YHO- UCCNenoBaTenbCKom 1
KOMMeTeHuun) NPakTU4EeCKON OeATeNbHOCTH
OriK-2 CNOCOBHOCTBIO UCMOMNb30BaTh Ha NPAKTUKE 3HAHWNS, YMEHUS U
(npodheccunoHanbHble HaBbIK/ B OpraHu3aunmn nccnenosarenibCknx, NPOEKTHbLIX U
KOMNeTeHLmm) KOHCTPYKTOPCKMX paboT, B ynpaBneHMmn KONneKkTnBom
OriK-3 CNOCOBHOCTbIO U3MEHATb HaYYHbIA 1
(npodbeccmoHanbHble Hay4HO-NPOM3BOACTBEHHbIA NPOdUb CBOEN
KOMMeTeHuunn) NpodpecCUoHanbHON AeATeNbHOCTH
OMNK-4 CNOCOBHOCTbIO pa3pabarbiBaTb HAay4HO-TEXHNYECKY!O,
MPOEKTHYIO 1 CNy>XebHyI0 OOKYMEHTALMIO, 0OPMNATbL
(npodheccunoHanbHble 6 5
KOMMETEHLINM) Hay4HO-TEeXHNYECKMe OTHeTbl, 0030pbl, Mydnrkauun no
pesynbTaraM BbINMOJIHEHHbIX UCCNEen0BaHNA
OMK-5 CMNOCOBHOCTbIO FOTOBHOCTb K KOMMYHVKALMW B YCTHOW 1
NMCbMEHHOM (popMax Ha rocygapCTBEHHOM s3blke Poccuinckonm
(npodbeccmoHanbHble ®
KOMMETEHLM) efiepauny 1 MHOCTPaHHOM A3blke NS peweHns 3anad
npodpeccnoHanbHoOW 0eaTenbHOCTU
MK-1 CNOCOBHOCTLIO OLIEHBATL NEPCNEKTUBLI 1 BO3MOXHOCTH
NCMoNb30BaHUA TUXEHWUIA Hay4YHO-TEXHMYECKOrO MM
(NDOKECCHOHATbHbIE cnonb3osa JOoCTnXe ay4Ho-Te ecKoro nporpecca
B MHHOBALMOHHOM Pa3BUTMK OTpacnu, npeanaratb Crnocobbl Nx
KOMMeTeHuunn)
peanusaunm
AK-10 CMOCOBHOCTBIO OCYLECTBASTL pacyeThbl MO NPoeKTaMm,
TEXHNKO-9KOHOMNYECKOro N doyHKLIMOHANbHO-CTOMMOCTHOT
(NPOCHECCMOHANBHbIE e 0-3KOHOMMNYECKOro 1 oyHKLMOHaNbHO-CTOMMOCTHOIO
KOMMETEHLIAM) aHannsa acpgaeKTMBHOCTm NPOEeKTUPYyeMbIX annaparos,
KOHCTPYKLINA, TEXHONOrMYECKMX MPOLIECCOB
crnocobHOCTbIO paspabaTbiBaTbh OnepaTUBHbIE MNaHbI
AK-11 NnpoBeLeHns BCeX BUOOB OeATeIbHOCTU, CBA3aHHOM C
ncen BaHWEM TKOW
(NDOKIECCHOHATbHbIE ccnenoBaHvneM, pa3paboTkon, NPOEKTNPOBaHNEM,
KOMMETEHLM) KOHCTPyMpOBaHMeM, peannasaumnei 1 ynpasneHuem
TEXHONOMMYECKMMI NpoLieccamm U Npon3BoacTBamMm B obnactu
no6bl4n, TpaHCNopTa U XpaHeHNs yrneBOLOPOLOB
MK-15 CNOCOBHOCTBLIO UCMOMNb30BaTh OCHOBHbBIE MOHATMS U KaTeropum
(npodbeccrnoHanbHble NPON3BOACTBEHHOrO MEHEIXMEHTa, CUCTEM yrnpasBneHns
KOMMeTeHuunn) opraHusauuen
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-16
n HOCTb
(rpocpsccuonansie |SHo0CHocTE paspaaTasae pemoxen o nossesc
KOMNeTeHLmm) pecyp
AK-17 CMOCOBHOCTBIO YNPaBNATb CNOXHbIMUA TEXHONOMMYECKMU
KOMnnekcamu (aBToMatu3mpoBaH Y
(NDOMECCHOHANbHbIE omnnekcamm (aBTOMaTU3NpPOBaHHbLIMU NPOMbICIAMN, CUCTEMOM
KOMMETEHLIN) OMCNEeTYEPCKOro ynpaBneHns), NpuHMaThb pelleHns B
YCNoBMAX HEONPEAENEHHOCTU N MHOTOKPUTEPUANbHOCTK
MNK-18 CNOCOBHOCTbIO aHannanposaTb 1 0606warb
(npodheccunoHanbHble aKCMepuMeHTanbHbIe AaHHble 0 paboTe TEXHONOrMYECKOro
KOMNeTeHLmm) obopynoBaHus
MK-19 CMOCOOHOCTBLIO COBEPLIEHCTBOBATL METOAUKMN 3KCMlyaTaumm u
(MPpocheccuoHanbHble TexHonoruyn obcn )KI/FI)BaHI/IFI obopynoBaHus g
KOMMeTEHLMN) y Py
k-2 CNOCOBHOCTBIO UCMONb30BaTh METOAONOIMIO HAYYHbIX
(MpogpeccmonantHbie nccnenosaHuii B npogpeccroHanbHowm ,EI,eHTeJ'IbI}IIOCTVI
KoMMeTeHuunn) P
rK-20 CMOCOOHOCTBIO NPUMEHSATb MHHOBALMOHHbIE METObI AN
(MpocheccroHansHele eweHns n OI/I3B%,EI.CTBGHHbIX 3anad
KOMMeTeHuunn) P P
MK-21 CMoCcOBHOCTbIO KOHCTPYMpPOBaTh 1 paspabaTtbiBaTb HOBblE
(npodheccunoHanbHble MHHOBALMOHHbIE TEXHONOMMYECKNE NPOLECCHI U 060pyaoBaHNE
KOMNeTeHLmm) HedpTerazonobblum 1 TpaHCNopTa HePTM 1 rasa
MK-22 CMOCOOHOCTBLIO aHaNN3MPOBaTb BO3MOXHbIE MHHOBALIMOHHbIE
(npodbeccrnoHanbHble PUCKM NPY BHEAPEHUN HOBbIX TEXHONOIMiA, 060PYAOBaHNS,
KOMMNeTeHuunm) cucTem
MK-23 CNOCOBHOCTBIO MPUMEHSTb NONYYEHHbIE 3HAHWSA AN
(npodheccunoHanbHble pa3paboTky NPOEKTHbIX PELWEHWNIA MO YNPaBNEHUO KA4ECTBOM B
KOMNeTeHLmm) HedoTerasoBoM NPoOM3BOACTBE
MK-23 CMNOCOBHOCTBIO MPUMEHSTD NONYYEHHbIE 3HAHNSA ONs
(npodpeccunoHanbHble pa3paboTkn NPOEKTHbIX PELEHWNIA MO YNPaBNEHNIO KAYECTBOM B
KOMNeTeHLmm) HedoTerasoBoMm NpPon3BoACTBE
MNK-3 CNoCcoBHOCTbIO NNaHMPOBaTh 1 NPOBOANTL aHANNTUYECKNE,
(npodheccunoHanbHble NMUTALMNOHHbIE N 9KCNEPUMEHTalNbHbIE UCCNEeN0BaHMS,
KOMNeTeHLmm) KPUTUYECKMN OUEHMBATb AaHHblE U AenaTb BbiIBOAbI
MNnK-4 CNOCOBHOCTBLIO UCMONb30BaTh NPOECCUOHANBHbIE
(npodpeccunoHanbHble NpOrpamMMHbIe KOMMIEKChl B 06nacTn MaTemMaTmyeckoro
KOMNeTeHL M) MOOENMPOBaHNS TEXHONOMMYECKUX NPOLIECCOB N 06 BHEKTOB
CNoCOBHOCTbIO NPOBOAUTL aHANN3 U cUcTeMaTn3auunio
MK-5 Hay4YHO-TEXHUYECKON MHGDOPMaLIMK MO TEME NCCNeaoBaHNS,
(npodheccunoHanbHbIe OCYLECTBNSATbL BbIOOP METOAUK 1 CPEACTB PELWEHNS 3a8a4u,
KOMNeTeHLmm) MPOBOANTbL NATEHTHbIE NCCNEA0BaHUS C Lenbto obecneyeHmns
NaTEHTHOW YMCTOTbl HOBbIX pa3paboTok
MNMK-6 CMNOCOBHOCTBIO MPUMEHSTD NONYYEHHbIE 3HAHNSA NS
(npodpeccunoHanbHble pa3paboTkm 1 peannsauunm NPOEKTOB, Pa3nnyHbIX NPOLECCOB
KOMNeTeHLmm) NPOV3BOACTBEHHOWN OEATENbHOCTH
MK-7
(npodheccunoHanbHbie CMNOCOBHOCTBIO NMPUMEHSTE METOAONOMMIO NMPOEKTUPOBAHNS
KOMreTeHuun)
K-8 MCNONb30BaTb aBTOMATU3NPOBAHHbIE CUCTEMbI
(npodpeccunoHanbHble NDOEKTIDOBAHMS P
KOMMeTeHuunn) P P
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Mporpamma aucumnnuHbl "TexHonornm obnaropaxmsaHus u nepepaboTkn HeTSHbIX 1 HedpTe3aBoAckmx ra3os”; 21.04.01 Hedpteraszosoe
[eno; OOLUeHT, K.H. (BoueHT) Kemanos P.A.

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
AK-9 CcnocobHOCTbIO pasdpabaTbiBaTb TEXHNYECKME 3a4aHNS Ha
NPOEKTMPOBaHNE HECTAHAAPTHOIrO 060PYyNOBaHMS,
(MpocpeccmonantHbie TerHOHOIPI/I‘-IeCKOVI OCHaCTﬂMpc encTB arglc:)lmamaaumm
KOMMeTeHuunn) » CP

npoueccos

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

MCTOpI/I‘-IeCKI/Ie acCrekTbl pa3BnTnA ra3oxnMmyeckomn oTpacnu.

rlyTVI 1 cnocobbl N3MEHEHUS! NOMNOXEHUS! B NnpoeKTnpoBaHNn 06BHEKTOB TOMNUBHO - aHepreTmn4eckoro
Komnnekca.

KBanndguurpoBaHHas nepaunyHas nepepaboTka HeTAHbIX U MPUPOLHbIX YrNEBOAOPOAHBIX Fa30B.
O6wme MypoBblie 3anacbkl HegpT. OCHOBHbIE 3amnachl NMPVMPOLHOro rasa.

Pecypcbl aHeproHocutenein mupa 1 Poccum Myt nx ncnonb3oBaHms.

PaspaboTka 3anacos cnaHLeBoro rasa.

OpraHunsauns 1 pasBuTre ra3oXMMUYECKMX KNacTepoB.

PacwwupeHmne cbipbeBoli 6a3bl knactepa 3a CHET BOBEYEHNS B pa3paboTKy HOBbIX MCTOYHUKOB
Cbipb$, B T.4. TMApPaTOB MeTaHa.

[Mpon3BoaCcTBO HOBbIX NPOAYKTOB HA OCHOBE Cepbl.

OpraHunsaums Hay4Ho-uccnenoBaTenbckux paboT no NPoM3BOACTBY METAHONA ANS ero
MCNONMb30BaHNS B KAYECTBE SHEPrOHOCUTENS.

Jobblya NpnpoaHoro rasa.

TpaHcnopTMpoBKa NPMPOLHOro rasa.

Ponb rasoxmmuun B MHHOBaAUWOHHOM pa3suTum Poccum.

OCHOBHbIe 3Tanbl KAYECTBEHHOIO M KONMMYECTBEHHOIO XMMNYECKOr0 aHannaa; TeopeTnyeckme
OCHOBbI 1 MPUHLUMMbI XMUYECKMX U OU3MKO-XMMUYECKNX METOOB aHaNn3a - 3NeKTPOXMMNYECKMX,
crnekTpanbHbIX, XpoMaTorpaunyeckmx; MeToabl pasfeneHns N KOHLEHTPMPOBaHMS BELWECTB;
METOLbl METPONOrnyeckor 06paboTky pe3ynbLTaToB aHanmn3a.

MpuHLMNbI pecypco-aHeprocbeperatlmx TEXHONOM A yrneBoAO0POLHOrO Chipbs; hakTopbl,
BAMSIIOWME Ha 3PPEKTUBHOCTb NpoLeccoB cbopa, TpaHCnopTa U NOArOTOBKU NPOAYKLMN HETAHBIX
CKBaXWH.

2. IONXEeH yMeTb:
- BblbMpaTtb Hambonee addPEKTNBHbIE PECYPCO- U dHEeprocbeperatowme TEXHONOrMN 4Ns PeLLEHNs
3apady nobbiun, cbopa, NOAroTOBKM, TPAHCMOPTA U XPaHEHMWS YrNeBo40pPOL0B,

- NPOBOAUTb NPOKPECCUOHalbHbI aHann3 no Buibopy aHeprocbeperarowmx TEXHONOr A KOHTPONS
paboTbl 060pyn0BaHUS HEPTEra30BOro KOMMNNEKca,

- pelwaTtb NpodeccuoHanbHble 3aaayn No pecypcocbeperarowmm TEXHONOMMSIM 1 TE0PUK
Ha[4eXHOCTM OCHOBHOIO W BCrioMoraTeNnbHOro 060pynoBaHus,

- BNaAeTb OCHOBHbIMM HaBblKaMW rPaMOTHO aKcryaTalumMm OCHOBHOIO TEXHONOMMYECKOro
obopynoBaHns, yMETb paccymMTaTb OCHOBHbIE Pa3Mepbl TEXHONOrMYEeCKOro 0bopynoBaHms 1 ero
MPOYHOCTHbIE XapPakTePUCTUKMN.

- onpenendtb HanpasneHHOCTb npouecca B 3aiaHHbIX Ha4allbHbIX YCJTOBUSAX;

- ycTaHaBNMBaTb rpaHuuUbl obnacTei yCToM4YMBOCTM ¢ha3 B OOHOKOMMNOHEHTHbIX U BUHAPHbIX
cucremax,

- onpeLensiTb COCTaBbl COCYLWECTBYOWMX (pad B BMHAPHbIX FeTEPOreHHbIX CUCTEMAX; COCTaBNATb
KMHETUYECKUe ypaBHEHNS B AMpdoepeHUManbHON N MHTErpanbHOM oopMax anst KNHETUYECKM
NPOCTbIX peakuuii U NPOrHo3MpPoBaTh BAUSIHWE TEMNEPATYPbl HA CKOPOCTb MPOLEecca;

- NPOBOONTb pac4yeTbl C NCMOJZIb30BaHNEM OCHOBHbIX COOTHOLIEHNA TepMoanHaMnKm NoBEpPXHOCTHbIX
SABNEHNA N pac4eTbl OCHOBHbIX XapakTepUCTuK ANCNEPCHbIX CUCTEM;

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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- BbIMOMHATb OCHOBHbIE XMMUYECKME onepaLmmn, onpeaenstb TePMOANHAMUYECKUE XapaKTePUCTUKIN
XMMUYECKUX peakLmnii U paBHOBECHbIE KOHLIEHTPaLUWUK BELECTB, MPOrHO3UPOBaTh -BNUSIHME
Pas3nNUYHbIX OaKTOPOB Ha PABHOBECKE B XMMUYECKUX PeaKLUUSIX;

- onpenendTb XxapakTtep ABUXKEHUA XWUOKOCTen 1 rasos,;

- OCHOBHbIE XapaKTepUCTUKM NPOLIECCOB TEMMO- U Macconepenayn; paccunToiBaTe NapameTpbl 1
BblIBMpaTh annapaTypy Ans KOHKPETHOro XMMMKO-TEXHOMOMMYEeCcKoro npouecca.

-MCNONb30BaTb PUINKO-XMMUYECKNE OCHOBBI NEPepaboTkn NPUPOaHbIX SHEPrOHOCUTENEN B
NPON3BOACTBEHHON OEATENBHOCTY;

-MCccnenoBaTb U MPOBOAWTL SKCMEPUMEHTBI B 06/1aCTU XMMUN U XMMUYECKO TEXHONOT UK TOMMMBA;

-MCMNONb30BaTb HOBEWLINE OOCTUXEHMS HAyKN N COBPEMEHHOW BbIYUCIINTENBHON TEXHKM B 06nacTu
MOAroTOBKW 1 NepepaboTkn TONNMBa;

-nony4yatb NPOAYKLMIO C 3a4aHHBIMU (PU3MKO-XMMUYECKMMM 1 SKCMNyaTaLUMOHHbIMI CBOMCTBAMY;
-peann3oBbiBaTb METOObI Pa3paboTkn TEXHONOrMA NepepaboTkn TOPAAHOrO Chlipbs ANS HYX
permoHa.

3. DOnXeH BnaneThb:

-9KCMEePUMEHTAbHBIMU METOAAMM CUHTE3a, O4UCTKM, ONpeneneHns prusmko-XMMNMYeCKnx CBOMNCTB 1
YCTaHOBNEHNS CTPYKTYPbl OPraHNYeCcKmX COeANHEHWIA;

-HaBblkaMu BbIYNCNIEHNS TENNOBbIX 3PMEKTOB XMMNYECKNX peakuuii Npu 3aaaHHoR TemnepaType B
YCNOBUSIX NOCTOSIHCTBA OaBNEHMS UK 06BbEMA;

-KOHCTaHT paBHOBECUA XMNYECKNX peaKLl,I/IVI npu 3aaHHOM TeMnepartype; naBneHns HacbllWeHHOro
napa Han nHavsuayanbHbIM BELWECTBOM, COCTaBa COCYLWECTBYIOWMNX ¢0a3 B ABYXKOMMOHEHTHbIX
cnucrtemax;

-MeToamMmn onpeneneHns KOHCTaHT CKOPOCTW peakLnii pasnnyHblX NOPSAKOB N0 pe3ynbTaram
KMHETMNYECKOr0 9KCMEPUMEHTA;

-TeopeTndecknmm Metogamm onncaHmns CBOWCTB NPOCTbIX N CJTOXHbIX BeWeCTB Ha OCHOBE
ANEKTPOHHOIo CTPOEHNA NX aTOMOB U MNMOJTIOXKEHUA B I'Iepmon.mquKoM cncrteme Xxmmmyeckmx
39NEeMeHTOB, 3KCNnepuMeHTanbHbIM1 METOAaMN onpeneneHns Pusnko-XnmMmn4eckmnx CBOWCTB
HeopraHn4eckunx coeguHeHunn;

-MeTo4aMnN TEXHONOIM4YeCKnNX pac4eToB OTOENIbHbIX Y3/10B U netanein XMmMm4eckoro 060py.ﬂ.OBaHVIFI;
-HaBblKaMn NMPOEKTUPOBAHNA l'IpOCTGVILLII/IX annaparos XUMUNYECKOoN NPOMDbIWTEHHOCTU;

-MeTolamMu onpeneneHns onTManbHbIX U PaUVoHaNbHbIX TEXHONOMMYECKMX PEXNMOB paboThbl
obopynoBaHus.

-OCHOBHbIM HaBblKaMi FpaMOTHOVI aKcnnyataumm OCHOBHOIoO TeXHONOrn4eckoro 060py.ﬂ.OBaHl/I$|,
YMETb pacCHnTaTb OCHOBHbIE pa3Mepbl TEXHONOIrM4eCKoro 060py,D,OBaHV|$i n ero NPpo4YHOCTHbIE
XapakKTepucTukun.

-HaBblKaM peleHNA KOHKPETHbIX TEXHONOrM4YeCknx 3anasd;

-HaBblKaMm NPaKTUYECKUX PACYETOB NPU UCCNEO0BaHUN PeanbHbIX XMMUYECKUX NPOLIECCOB
nepepaboTKu NPUPOLHbLIX SHEPTrOPECYPCOB;

-HaBblkaMy paboTbl HA TEXHONOrMYECKOM 060pynoBaHMM, NabopaTOPHbIX YyCTaHOBKaX U
COBPEMEHHbIX Npubopax 1 KoMnbloTepax;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-oopMNpPOBaHNSA 3HAHUIA MO OCHOBHbIM PU3NKO-XUMUYECKMM U 3KCNNyaTaUNOHHbIM CBOMCTBAM
HedTM N HedTenpoayKTOB;

-OOpPMMPOBAHNS 3HAHWIA MO TEXHONOMMN NOArOTOBKM 1 NepepaboTkn HEGPTSHOMO Cbipbsl C
NoJly4eHNEM acCOPTUMEHTA He(PTENPOAYKTOB, OTBEYAKOWMX COBPEMEHHbIM HT [1;

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

- CaMOCTOATENbHO NpuobpeTaTtb C NOMOLLbIO NHAPOPMALIMOHHBIX TEXHOMOT WA 1 UCMONb30BaTb B
NPaKTUYECKOW OesTENbHOCTU HOBbIE 3HAHNS 1 YMEHWS!, B HOBbIX 06N1acTsx 3HaHWiA,
HernocpeacTBEHHO He CBSI3aHHbIX CO CPEPO 0esATENbHOCTY;
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- pOpPMYyNMpPOBAaTh M pelaTb 3a1a4u, BO3HMKAOWME B X04e Hay4YHO-UCCNenoBaTenbCKom u
NPaKTUYECKoW OesTENbHOCTH;

- UCMOJIb30BATb HA NPakTuke 3HaHUA, YMEHNA N HaBblKN B OpraHn3auinn nccnenoBatenbCkux,
NPOEKTHbLIX N KOHCTPYKTOPCKNX pa60T, B ynpaB/iEHNN KOJINEKTUBOM;

- N3MEHATb Hay4HbIl U HAYYHO-MPOW3BOACTBEHHbI NPOJOU/Ib CBOEN NMPOdPECCUOHANTbHOM
[esATenbHOCTH;

- UCNOJNIb30BaTb METOOOOIMIO HAY4YHbIX ncecnenosaHunm B I'IpOCpeCCVIOHaJ'IbHOVI OeATeNbHOCTN,

- UICNONb30BaTb NPogoeccroHasnbHble NPOrpaMMHble KOMMIEKCbl B obnactu matemMaT4eckoro
MoLOennpoBaHMs TEXHONOIrM4YEeCKMxX npoueccoB n 006 BHEKTOB;

- NPOBOAMUTb aHaNN3 1 CUCTEMATU3ALMIO HAYYHO-TEXHNYECKON NHCPOPMALIMK MO TEME
nccnenoBaHus, OCyIWeCTBNSATb BbIOOP METOAMK M CPEACTB PeWeHns 3a0a4n, NPOBOANTb NATEHTHbIE
NCCnenoBaHus ¢ LEenblo 06ecneyeHms NaTeHTHOM YUCTOTbl HOBLIX Pa3paboTok;

- MPUMEHSTb NONYYEHHbIE 3HAHUS ON1S pa3paboTky 1 peanm3aumm NPOEKTOB, PasnnNYHbIX NPOLECCOB
NPON3BOLACTBEHHOW OEATENbHOCTY;

- NPUMEHATb METO OO0 NMPOEKTUPOBAHUA;
- ICNONb30BaTb aBTOMaTnN3nNpPOBaHHbIE CUCTEMbI MPOEKTUPOBAHUA;

- OCYLECTBASATL pacyeTbl MO NPOEKTaM, TEXHUKO-3KOHOMUYECKOT0 1 (DYHKLMOHANbHO-CTOMMOCTHOIO
aHanmaa appeKkTMBHOCTM NPOEKTMPYEMbIX annapaToB, KOHCTPYKLMIA, TEXHONOrMYECKMX NPOLIECCOB;

- pa3pabaTbiBaTh OnepaTMBHbIE NMNaHbl NPOBEAEHUS BCEX BUOOB AEATENbHOCTU, CBSA3aHHOM C
nccnegoBaHmeM, pa3paboTKoi, NPOeKTMPOBAHNEM, KOHCTPYUPOBAHMEM, peanu3aumnen u
yrnpaBneHneM TeXHONOrM4YecKMM NpoLeccamMmn 1 NPon3BoacTBaMm B 06nacTu obbluun, TpaHcnopTa
1 XpaHEeHUs YrnesoaopoIoB;

- NPUMEHATb MHHOBaALUWMOHHbIE METOObl OJ14 pelWeHnA NPpon3BOOCTBEHHbIX 3a0aY;

- KOHCTPYMpoBaTb U paspabdaTtbiBaTb HOBblE MHHOBALIMOHHBLIE TEXHONOrMYECKUE MPOLIECCHI 1
obopynoBaHmne HedpTerazonobblum u TpaHcnopTa HedpTn 1 rasa;

- aHaNM3MpoBaTb BO3MOXHblE MHHOBALMOHHbIE PUCKW NPW BHEAPEHUN HOBbLIX TEXHOMOI A,
060pynoBaHNS, CUCTEM;

- MPUMEHATb NONy4eHHblIe 3HAHUA ONA pa3pa60T|<|/| NMPOEKTHbIX peU.IeHI/IVI no ynpas1eHNO Ka4eCTBOM
B HedpTerasosom rnpon3BoacTBe.

-MPUMEHATb 3HAHMS 3aKOHOB, TEOPWIA, YPaBHEHUIA, METOLO0B XMMUYECKOW TEXHOMOTMU MPU N3y4YeHNN
1 pa3paboTke NPoLIeCCoB NoAroToBKM U NepepaboTky roprodmx NCKonaembix

-CaMOCTOATENbHO BbIMNOMHATL pacyeTbl OCHOBHbIX TEXHONOIrMYEeCKUX napameTpos npoueccos
noaroToBkn m nepepa60TK|/| roproHMX NCKonaemblXx

-MPUMEHATDb C*)I/IBVIKO-XI/IMI/I'-IGCKVIG MEeTOObl NCCnenoBaHNA N pa3geneHna ons onpeneneHns CBOWCTB
ropro4nx nckonaembix

-BbIMONHATb o6pa60TKy N aHann3 gaHHbIX, NONYYEHHbIX NPU TEOPETUYHECKUX N SKCNEPUMEHTANIbHbIX
nccnenoBaHuAax tonamea U yrnepoaHbiX Matepumasnos.

4. CTpyKkTypa U cogepxaHvue OUCLMUMNIUHBI MOAyNs
Obwas Tpya0eEMKOCTb ANCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHDBI 9K3aMeH B 1 cEMecTpe; 3a4eT BO 2 CEMECTpeE.

CyMMapHo no amcumnanHe MoxHo nonyy4nts 100 6annos, U3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYEeCTBO NS [OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 6anna n meHee - "HeyLOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl Mo AucUMnIMHe/ MOAYNIO
TemaTnyeckuu nnaH gucuUnNauHbI/Moayns
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Buabl v yachbl
ayauTOpHOM paboThbl,
Henens VX TPyA0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUA paborbl

Paspen
N ducumnnuHbl/ CemecTp
Monayns

Nekuun

Tema 1. 1. Muposble
TeHOAEHLUN
nepepaboTky HedPTn
rasa, Heprte- n
rasoxnummu.
Wcnonb3oeaHne
MOnNyTHOro HePTAHOro
rasa un nepepabotka
rasa B LesioMm.
TeHgoeHUMM passBuTUA
MMPOBOWA HayuHbi
1. |[HedpTerasoxmmmn. 2. 1 1-2 2 0 4 aoknan
OcHoBHble cBEOEHNS O
NPVPOLHbIX ra3ax.
3HayeHne NPUPOLHbIX
rasoB B 9KOHOMUKE.
CocTas n csoncTtea
NPUPOAHBIX, MOMYTHBLIX
rasos u
ra3okoHAeHcaTosB. 3.
TpaHcrnopTupoBska
NPUPOAHBLIX N NOMNYTHBLIX
rasos.

Tema 2. 1. PaspaboTtka
n aKcnnyaraums
rasoBblX
MecTopoxaeHuin. 2. [as Hay4Hbin
2. [ra3okoHOeHcaTHbIX 1 3-4 0 0 4 noknan
MECTOPOXAeHUN. 3.
[Mpombicnosas
cenapauns n macnsHas
abcopbuus rasa.

Tema 3. 1.
dpakumMoHHas
neperoHka. 2.
3 HwnskoteMnepatypHas 1
" InepepaboTka

npupoaHoro rasa. 3.
Ocyuwka n ounctka
NPUPOAHOro rasa.

Tema 4. 1. VIamepeHue n
pacyet ¢pa3oBbixX
COOTHOLWIEHWI B
ﬁ);oamx paBHoOBeCKA Oruer
4. MHOFOKOMMOHEHTHbIX 1 1-2 0 0 3 Konnokenym
cMmecelt. 2. PacyerTsbl
pacxona un cxarus.
N3mepeHns pacxona
rasa.

Hay4HbIl
5-6 2 0 3 noknan
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

KOHTpoOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 5. 1. TpaHcnopT n
pacnpeneneHue
nNpUpPoOAHOro rasa. 2.
MNonsemHoe xpaHeHne
npupogHoro rasa. 3.
Crabununzaums n
nepepaboTka rasoBbix
KOHOEHCaToB.

Hay4Hbi
noknag

Tema 6. 1.
Tepmunyeckne n
TepMokKaranuTnyeckmne
npeBpaLeHns HU3WmX
napaguHoOBbIX
yrneson0poaos. 2.
OkucnutenbHble
npespaLleHns
rasoobpasHbIx
yrneeso0opoLoB.

Hay4Hbil
noknag

Tema 7. 1.
CenapauunoHHoe
obopynoBaHue. 2.
YCTaHOBKW ONSt OCYLIKMN
rasa. 3. YcTtaHoBku
pereHepauuu. 4.
YctaHoBKM
ctabunusaumm
KOHIOeHcarTa.

3-4

Otyer
Konnoksunym

Tema 8. 1. lNeun ong
Harpesa rasa,
KoHOeHcarta n HedpTu. 2.
YCTaHOBKM OYUCTKU
rasa ot ceposogopona.
3. YctaHoBkM
NPOMbICIOBOM
NoAroTOBKN HEPTH.

5-6

Ortuer
Konnoksuym

Tema 9.
MogennposaHue
MOTOYHbIX CXEM 1
pacyeTt 6banaHcoB,
COCTaBOB "
nokasartenen kayecrea
NMOTOKOB NPOMbIC/I0BOW
noaroToBKN 1
nepepaboTku
yrneeo40pOAHOro
cblpbs (rasa,
KOHOeHcaTa u HedpTw)

KypcoBas
paboTta no
OUCUMNNINHE

10.

Tema 10. PaspaboTka
NOTOYHOW CXEMbI

rasonepepabarbiBatoLLel
3aBoga.

o

9-10

NncbmeHHas
paboTta

PernctpaumoHHbIn Homep
Crpanunua 10 n3 24.
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TPyAOEMKOCTb Tekywume cpopMbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, - cTpa (B uacax) ‘I'( OHTp$I ﬂp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 11. Peakuunn

OopraHn4eckumx Ortver
11.|coennHeHni. Nuponuns, 2 11-12 1 0 2 Konnoksunym

P y

cynbdmpoBaHue,

cynbgatnposaHune

Tema 12. Pacuyert lNMncbmeHHas
12.lycTaHOBKM NoOnyyYeHns 2 13-14 0 0 2 pabota

cepbl MeTooom Knayca

Tema . itoroeas OK3aMeH

1 0 0 0

doopma KOHTpoOns

Tema . Ntorosas 3aver

doopma KOHTponsA 2 0 0 0

Ntoro 12 0 32

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. 1. MupoBble TeHAEeHUMU NepepaboTkn HedpTH U rasa, HedpTe- U ra30XMMUMN.
Mcnonb3oBaHue NonyTHOro HepTIHOroO rasa u nepepaboTka rasa B LLe/IOM. TeHAeHUUK
pa3BuUTUS MUPOBOM HedpTerazaoxummm. 2. OCHOBHble CBEAEHUS1 O NPUPOLHBIX razax. 3HaueHue
NPUPOAHBIX ra30B B 3KOHOMMKEe. CocTaB M CBOMCTBA NPUPOAHbIX, MONYTHbIX ra30B U
razokoHpaeHcartoB. 3. TpaHCNOPTUPOBKa NPUPOLHBIX U MNONYTHbIX ra30B.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

1. MupoBble TeHAeHUUN NepepaboTkn HedpTH 1 rasa, Hedpte- 1 razoxummmn. Vicnonb3osaHuve
NOMNYTHOro HePTSHOMO rasa v nepepaboTka rasa B LiefioM. TeHAEeHUNN pa3BUTUS MAPOBOM
HedpTerazoxumun. 2. OCHOBHblE CBELEHNS O NPUPOLHbIX rasdax. 3Ha4YeHne NPMPOLHbIX ra30B B
akoHomuke. CocTaB 1 CBOMCTBA MPUPOHbIX Fa30B U ra3okoHaeHcaToB. 3. TpaHCnopTMpOBKa
NPUPOLHbIX ra3oB.

naboparopHas pabora (4 4aca(oB)):

TexHonorum n3enevyeHns Nepeoro nokoneHns.CoBpemMeHHbIe TEXHONOMMN U3BnevyeHuns. AHanns
9o PEeKTUBHOCTN

Tema 2. 1. PaspaboTtka 1 aKcnnyataums ra3oBbiX MECTOPOXAEHMUNA. 2. a3 ra3oKOHAeHCaTHbIX
mMecTopoxaeHun. 3. NMpombicnoBas cenapaumsa U macnsiHas abcop6buus rasa.

naboparopHasi pabora (4 4aca(oB)):

MepepaboTtka GBUTYMOB pa3nMYyHOM NPUPOAblI B CUHTETUYECKY0 HedpTb. CTatuctuyeckue
nccnenoBaHUst NPON3BOACTBEHHbIX Nokasatenei. [onyyeHne n aHanna BoAo- HEQTSHbIX 3MYNbCUIA.

Tema 3. 1. PpakuMOHHasa NneperoHka. 2. HuskoremneparypHas nepepabortka NPMpPOAHOro
rasa. 3. OcyLuka n ouncTka NpUpPoOaHOro rasa.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

1. dpakumMoHHas neperoHka. 2. HnskotemnepartypHas nepepabotka npupoaHoro rasa. 3. Ocywka u
o4yMcTKa NpPUPOAHOro rasa.

naboparopHas pabora (3 4aca(oB)):

BuncOpekmHr TSXenoro HePTSHOro Cbipbs. TEPMUYECKUA 1 TEPMOKATANUTUYECKNIA BUCOPEKUHT.
YnbTpa3ssykoBas 06pabotka GUTYMUHO3HbIX NOPOL 1 BUTYMOB.

Tema 4. 1. UamepeHue n pacyeT pa3oBbIX COOTHOLLEHUN B YCITOBUSIX paBHOBECUSA OJs
MHOrOKOMIMOHEHTHbIX cMecen. 2. PacueTtbl pacxona u cxartusi. UamepeHus pacxopna rasa.

naboparopHas pabora (3 yaca(oB)):

1. l3amepeHune 1 pacyeT pa3oBbiX COOTHOLWEHUI B YCNOBUAX PABHOBECUS O/ MHOrOKOMMOHEHTHbIX
cMmeceln. 2. PacyeTtbl pacxona u cxaTtus. MIamepeHns pacxona rasa.
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Tema 5. 1. TpaHcnopT ¥ pacnpeneneHve NnpupoaHoro rasa. 2. MoasemMHoe xpaHeHue
npupoaHoro rasa. 3. Crabunusauums n nepepaboTtka ra3aoBbix KOHAEHCaTOB.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

1. TpaHcnopT 1 pacnpeneneHne NnpupoaHoro rasa. 2. [loaseMHoe xpaHeHne NpMpoaHOro rasa. 3.
Crabunnsaums n nepepaboTtka ra3oBblX KOHOEHCATOB.

naboparopHas pabora (3 yaca(oB)):
YnaenuneaHue neTy4ymx NpoaykToB v nx nepepabotka GUTYMOB 1 CBEPXTAXENbIX HEPTEN.

Tema 6. 1. Tepmnmyeckme n TepmoKatanuTUyeckue rnpespaLLeHusi HU3LWNX napadouHOBbIX
yrnesonoponos. 2. OKMcnuTenbHbie NpeBpaLLeHNs ra3oobpasHbIX YrneBon0poaoB.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

1. TepMnyeckme 1 TepMoKaTanMTUHECKNE NPEBPALLEHNS HU3WNX NAapadPMHOBbLIX YrNeBOAOPOLOB. 2.
OkucnuTenbHble NpeBpalleHns razaoobpasHbixX yrnesoaopoaos.

naboparopHasi paborta (1 4aca(oB)):

5 VIHpekc kanutanbHbIX BNoXeHu HenbcoHa - dappapa. 3aBUCUMOCTY MHBECTULMIA OT MPOEKTHOM
NPON3BOANTENBHOCTU 1 CNOCOBO0B rpadoMyeCcKoro NpeacTaBneHNs MaTepuanos.

Tema 7. 1. CenapauunoHHoe obopynoBaHue. 2. YCTaHOBKU O/isi OCYLUKM ra3a. 3. YCTaHOBKM
pereHepauuum. 4. YcTaHOBKM CTabunusaumm KoHOeHcara.

naboparopHas pabora (3 4aca(oB)):

AHanus n oueHka apdeKTUBHOCTN YCTAHOBOK 1 0bopynosaHus. 1. CenapaumoHHoe obopynosaHue.
2. YCTaHOBKM A/151 OCYLWKM rasa. 3. YCTaHOBKM pereHepauun. 4. YCTaHoBKM cTabunmnsaumm
KOHAeHcarTa.

Tema 8. 1. Neun onsa HarpeBa rasa, KoHaeHcaTta U HedpTU. 2. YCTaHOBKM OYMCTKM rasa ot
ceposoaopoaa. 3. YCTaHOBKU MPOMbICNIOBOM NOArOTOBKU HepTH.

neKkuunoHHoe 3aHsitne (1 4aca(os)):
CopepxaHue 1 3Ha4yeHne OMCUMMAMHBI, U ee B3aUMOCBSI3b C APYrMMM €CTECTBEHHBIMM HayKaMW.
naboparopHas pabora (3 yaca(oB)):

AHanns n oueHka 3EKTUBHOCTI YCTAHOBOK 1 obopynoBaHus. 1. MNMeun ons Harpeea rasa,
KOHIOeHcaTta 1 HedpTu. 2. YCTaHOBKM O4MCTKM rasa oT cepoBogopoa. 3. YCTaHOBKM NPOMbICIOBOM
NMOArOTOBKM HEOTH.

Tema 9. MoaenupoBaHue NOTOYHbIX CXEM M pacyeT 6anaHCcoOB, COCTaBOB U Noka3artenen
KayecTBa NOTOKOB MPOMbIC/IOBOW NOArOoTOBKU U NepepaboTku yrneson0poaHOro Chipbs (rasa,
KoHaeHcaTa n HedpTH)

nekumoHHoe 3aHsitTne (1 yaca(os)):
TeHaeHUMn pas3BnTns razoxnmumn B Poccum n 3a pybexom.
naboparopHas pabora (2 4aca(oB)):

MO,D,GJ'II/IpOBaHVIe MOTO4YHbIX CXEM N pacyeT H6anaHcoB, COCTABOB U NokasaTtenei ka4ecTsa NoToKoB
NPOMbICIOBOM NOATOTOBKN U nepepa60TK|/| yrnesoAopoanHoro Cblipbs (ra3a, KoHOeHcaTta 1 He(*)TI/l)

Tema 10. Paspab6oTka NOTOYHOW CXeMbl ra3onepepabartbiBaloLLero 3asoga.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

ra3onepepabaTbiBatolme 3aBoabi

naboparopHas pabora (2 4aca(oB)):

PaspaboTtka NOTOYHOM cxeMbl razonepepabarbiBatollero 3aBoaa.

Tema 11. Peakuuu opraHu4yeckmx coegmuHeHuin. Nuponus, cynbcuposaHue,
cynbcpaTtupoBaHue

JNeKLMoHHoe 3aHsiTue (1 Haca(os)):
Bbibop HE3ABMCKMBIX NEPEMEHHDBIX 1 METOLOB PELEHNS CUCTEMbI HENMHEHBIX YPABHEHUIA.
naboparopHasi paborta (2 4aca(oB)):

Peakuwnun opraHmnyeckmx coeauHeHuii. JlabopaTopHoe npoBeneHue npoueccos: 1. Muponus, 2.
cynbdouposaHue, 3. cynbartnposaHune

Tema 12. PacueTt yctaHOBKU nony4yeHus cepbl metoaoM Knayca

KTPOHHEBH
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naboparopHas pabora (2 yaca(oB)):
PacueT ycTaHOBKM nony4eHusi cepbl MetTonom Knayca

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Pasnen Cemectp Hepens | camoctositensHon [TpymoeMKoCTb g‘:ﬂ%’g::;;?:;gzgz
AucumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAOEeHTOB
Tema 1. 1. Muposble
TeHOEeHUMN
nepepaboTky HedPTn U
rasa, Hegre- 1
rasoxmmuu.
Wcnonb3oBaHne
NonyTHOro He(PTAHOro
rasa u nepepabotka Pabota
rasa B LiefioMm. CTYOEHTOB C
TeHgoeHUWM passuTus NEKUMOHHbIM
MUPOBOWA marepuasnom,
1. [HedgpoTerasoxmmuu. 2. 1 1-2  [noucke n 12 Hay4YHbIW Jooknang,
OcHoBHble cBeeHns 0 aHanuse
NPUPOLHbIX rasax. marepuarnos 13
3HayeHne NPMPOOHbIX nMTEepPaTypHbIX 1
rasoB B 9KOHOMUKeE. SNEKTPOHHbIX
Cocras 1 csoncTtea
NPUPOLHbIX, MOMYTHbIX
rasos v
ra3okoHmaeHcaTos. 3.
TpaHcnopTmMpoBka
NPUPOLHBIX U NOMNYTHBLIX
rasos.
Tema 2. 1. PaspaboTtka Pabota
n aKcnnyaraums CTYOEHTOB C
rasoBblIX NEKUMNOHHbIM
MecTopoxaeHun. 2. a3 mMaTepuanom,
2. [ra30okoHOeHCaTHbIX 1 3-4 |noucke n 12 Hay4HbIA ooknan
MecTopoXaeHuin. 3. aHanuse
[Mpombicnosas marepuarnos 13
cernapauus n macnsHas nMTEpPaTypHbIX 1
abcopbums rasa. 3NEKTPOHHbIX
Tema 3. 1. PTa6°T3T B
neperoHka. 2. MaTEPMANOM,
3. HuakotemMnepatypHas 1 5-6 [noucke un 12 Hay4HbI Ooknan
nepepaboTtka aHAnnze
npupogHoro rasa. 3.
Ocywka n o4ncTtka Marepnanos s
nNpPUPOLHOro rasa. TepaTypHsIX
SNEKTPOHHbIX

KETPOHHBH
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Buabl
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;;‘;‘::;gﬁgz
JducunnnuHbl Plcemectpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
noaroToska K
KONNOKBUYMY
Pabota
CTYOEHTOB C
NEKLMOHHbIM
Tema 4. 1. iamepeHune n MaT:pmanom 1 KONNOKBUYM
pacyeT pa3oBbixX nOVGKE U ’
COOTHOLWEHWIA B aHANNZe
)J;(;J;osmx paBHOBeCKS MATEPHANOB 13 I
4. MHOTOKOMTMOHEHTHbIX 1 1-2
cmeceit. 2. PacyeTbl "'OHFOTCIJDBKgl K
pacxona u cxartums. oT4eTy FaboTa
NamepeHus pacxona CTynEHTOB C
NEKLUMOHHBIM
rasa.
MaTtepuanom, 5 oTyer
noucke u
aHanuse
Matepuanos 13
niTepa
Tema 5. 1. TpaHcnopT u Pa6ora
acnpegneneHue CTyLl€HTOB C
ﬁpmpgnHoro rasa. 2 NIEKLUMOHHbIM
Mon3semMHoe xpaHeHune Marepuanom, )
3. NPVPOLHOro rasa. 3 1 7-8 |noucke n 2 Hay4HbIA Ooknan
Crabununsaums u 32??321103 s
nepepaboTka rasosbix J'II/ITeSaTyprIX ’
Kornencaros. 3NEKTPOHHbIX
Tema 6. 1.
TepMmuyeckme CPE?JOGTI_?TOB .
TepMoKaTanuTM4eckme J'Ie)I/(LI,I/IOHHbIM
npeBpaLweHns HU3Wnx MaTODNANOM
. [apacuHoBbIX 1 9-10 novlch)e no 2 Hay4HbI noknan
" lyrneBoLopoos. 2. AHANTS6 y
OkucnutenbHble
npespaLleHus Marepunanos u3
razoobpasHbix NINTEPATYPHBIX 1
yrneson0poAoB. 3NEKTPOHHbIX

KETPOHHBH
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Buabl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
noaroToBka K
KONNOKBUYMY
Pabota
CTYOEHTOB C
NEKUMOHHbIM
Tema 7. 1. MaTepnanom, 2 KONNOKBUYM
CenapauvnoHHoe novcke u
obopynoBaHue. 2. aHanmse
YCcTaHoBKM ANs OCyWwKu mMarepuanos 13 n
7. |raza. 3. YcTtaHoBkM 2 3-4
pereHepaumu. 4. NMOAroToBKa K
YcTaHoBkm oTyety Pabota
cTabunusaumm CTYLEHTOB C
KoHOeHcarTa. NeKuNOHHbIM
Marepuasnom, 2 oTyet
noncke u
aHanuse
MaTepuanos n3
nitepa
noaroToBka K
KONNOKBUYMY
Pabota
CTYOEHTOB C
NEKUMNOHHbIM
MaTepnanom, 2 KONNOKBUYM
Tema 8. 1. lNeun ans noncke u
Harpesa rasa, aHANM3E
KoHOeHcarta n HedpTu. 2. MaTepuanos ua i
g |YCTAHOBKM 04NCTKM 5 5.6
rasa ot cepoBofopona.
3. YcTaHoBku MOAroTOBKA K
NPOMBICNOBOVA otyeTy Pabota
NOArOTOBKM HeddTw. CTYAEHTOB C
NEKLMOHHbIM
mMaTepuanom, 1 oTyer
rnoncke u
aHanuse
MaTepuanos n3
nmtepa
Tema 9.
MogoenupoBaHue
rIOT.uOl-IHbIe( CXEM 1 MOAroToBka K
pacyeTt 6banaHcos, %pgﬁzann%ﬁge
COCTaBOB 1
o, Poasarenen xavecrsa | | g [PON8 | upoosen petora
NOTOKOB NPOMbICNOBOM
MOArOTOBKM 1 NEKUMNOHHbIM
e i
yrnesogopoaHOro
cblpbs (rasa,
KoHOeHcaTta u HedpTw)

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN

pabortbl

10.

Tema 10. PaspaboTtka

NOTOYHOW CXEMbI

rasonepepabartbiBatoLer

3asoja.

(0]

noaroToBka K
NMMNCbMEHHON
pabote PaboTta
CTYOEHTOB C
NEeKUNOHHbIM
Marepuanom,
noncke u
aHanmse
marepuano

MMCbMEHHas
paboTta

11.

Tema 11. Peakuun
OpraHnyeckumx

coeaunHeHuin. Muponus,

cynbdumpoBaHue,
cynbdpatmnpoBaHne

11-12

NoaroToBKa K
KONNOKBUYMY
Pabota
CTYOEHTOB C
NEeKUNOHHbIM
mMartepuasnom,
noucke u
aHanuse
mMatepuanos nU3 n

KONMOKBUYM

NoAroToBKa K
otyeTy Pabota
CTYOEHTOB C
NEKLUMOHHBIM
MaTepuasnom,
noucke u
aHanumse
Matepuanos 13
niTepa

oT4yert

12.

Tema 12. Pacuet

YCTaHOBKM MONy4eHns
cepbl MeTonom Knayca

13-14

noaroToeka K
MACbMEHHO
pabote PaboTta
CTYLEHTOB C
NEKLMNOHHbIM
mMarepuanom,
noucke n
aHanuse
marepwuano

NMMCbMEHHas
paboTa

NTtoro

82

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

PaboTa cTy4eHTOB C NEKUMOHHBIM MaTepranioM, MOUCKE U aHaNM3e MaTepuanos U3 NMTepaTypHbIX U
9NEKTPOHHbIX MCTOYHNKOB MHAPOPMAaLMK MO 3a4aHHOW TEME, NepeBO MaTepuanos N3 TeMaTNYECKmX
NHOPOPMALMOHHBIX PECYPCOB C MHOCTPAHHbIX S3bIKOB, N3yYEHNE TEM, BbIHECEHHbIX Ha
CaMOCTOATENbHYI0 NPOPabOTKY, M3yHeHNe METOAMNYECKUX YKAa3aHUIA N NOLATOTOBKE K BbIMOHEHUIO
nabopaTtopHbIx paboT Ha OCHOBE aNeKTPOHHbIX pecypcoB BJL Scopus, Thomson Reuters, Web of
Knowledge 5.6, Web of Science, Web of Science n ResearcherlD, EndNote Web, Journal Citation
Report 2010, Scifinder, pecypcos BAK, nanarunin BAK. Co3naHne nHTerpmpoBaHHom cpeabl
COBMECTHOI paboTbl, BU3yanmaaumm, MHTepnpeTauumn, aHanmaa, cbopa v B3anMHON CUHXPOHM3ALNK
[aHHbIX B BUAE NHTErPMPOBAHHON MHPOPMALMOHHONM cpenbl NOAAEPXKN NPUHATIS PELEHNIA
HedoTerasoBbIx NPeANPUATUA. DNEKTPOHHbI 06pa3oBaTebHbI Pecypc, MOHOrpadun, Hay4YHble
cTatbu, y4ebHble Nocobus, METOOANYECKME YKA3AHUS.

PernctpaumoHHbIn Homep
Ctpanunua 16 n3 24.
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NHTepakTnBHbIe METOABI OBYHEHUS, KEAC-TEXHONOMMI, METOL NPOEKTOB, MOPTHONNO, ANCKYCCUS,
TPEHWHT, urpa. MpoBoasTCS NeKuUn 1 NPakTUYECKNe 3aHSTNS C UCMONb30BaHNEM KOMMbIOTEPOB U
nabopaTtopHbIX ycTaHOBOK. bonbluas yactb Matepuana nsy4aeTcsi caMoctosTenbHo. CeMnHaphbl B
LNanoroBoOM pexume, k pabote KOTOpbIX MPMBEKAOTCA BeAylWmMe NCCneaoBaTeny u
crneumanucTbl-NPakTUKK, U SBASIOWNIACS OCHOBON KOPPEKTUPOBKN NHAMBMAYANbHbBIX Y4EeOHbIX
NNaHoB MarncTpa, AMCKYCCUM, KOMMbIOTEPHbBIE CUMYNSILIMK, [EeNOBbIE N PONEBbIE Urpbl, pa3bop
KOHKPETHbIX CUTyauuid, rpynnoBble AUCKYCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX
nccnepoBaTenbCkmx rpynn, By30BCKME M MEXBY30BCKMX NHTEPAKTMBHbIE KOHGDEPEHLNN 1
BeOUHapbl, BCTPEYMN C MPeacTaBUTENSIMA POCCUNCKUX N 3apyOEeXXHbIX KOMMAHWUIA, roCyAapPCTBEHHbIX U
06LecTBEHHbIX OpraHM3aunii, MacTep- Kiaccbl 3KCNEPTOB M CNELMANNCTOB. DNEKTPOHHbIN
obpaszoBaTesbHbIli PECYPC, MOHOrpadun, Hay4Hble cTaTbi, y4ebHble Nocobusi, MeToanyeckme
yKasaHus.

MpoBoasTCS Nekummn 1 nabopaTopHble 3aHATUS C UCMONb30BAHMEM YCTaHOBOK, NabopaTopHbIX
CTEHA0B, MOLENMPYIOWMX NPOLECCHl OCBOEHNS MPUPOAHBLIX OBUTYMOB 1 CBEPXTSIXENbIX HEXPTEN,
nporpamMm KOMMbIOTEPHOrO MOAENMPOBaHMS, KOMMbOTEPOB. bonbluas yacTb MaTepuana nayyaertcs
CaMOCTOSITENbHO.

Konnoksuym, nucbMeHHas paboTa, TeCTUpoBaHme, Npe3eHTauus, onpoc, CEM1HapbI B A1anoroBom
pexume, k paboTe KOTOPbIX MPUBNEKAKTCS Beaywme NccnenoBaTeny u cneunanucTbl-npakTuku, u
SABNSOWMIACS OCHOBOW KOPPEKTUPOBKU MHANBUAYANbHBIX yH4EOHbIX NNaHOB MarucTpa, AUCKyCccuun,
KOMMbIOTEPHbIE CUMYNSILUN, OEeNOBble U PONeBble Urpbl, Pa3bop KOHKPETHbIX CUTyaLUWid, rpyrnnoBble
LMCKYyCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX NCCNELOBATENbCKUX MPynm, By30BCKUE U
MEXBY30BCKMX MHTEPaKTUBHbIE KOHGDEPEHLMM U BEBUHAPDI, BCTPEYN C NpeacTaBUTENS MU
POCCUIACKMX N 3apybexHbIX KOMNaHWiA, rocyAapCTBEHHbIX 1 0OLECTBEHHbIX OpraHn3aunii, MacTep-
Knaccbl 3KCMepToB 1 CNeunanmcToB.

OneKkTPOHHbI 06pa3oBaTeNbHbI PECYPC, MOHOrpadhunn, Hay4Hble cTatbu, y4ebHble nocobus,
MeToaMyYeckme ykasaHus.

- NU3y4eHne TeopeTnYecKoro NeKUMOHHOro Matepvana
- NpopaboTka 1 YCBOEHNE TEOPETNYECKOro Matepmana (OCHOBHas 1 OONONHUTENbHasA nuTepatypa)

- paboTa c pekoMeHayeMbiMM METOAMYECKMMM MaTepmanamMm (MeToANYECKUMI yKasaH sIMu,
y4ebHbIMM NoCcobMAMM, pa3naToyHbIM MaTepranom)

- BbIMNONHEHNE 3a4aHNI N0 NPONAEHHbBIM TEMaM
- NOAroTOBKA K 3a4eTty

(nepeuncnsaoTcsa Bce BUAbl paboT, BbINOMHSAEMbIE CTYAEHTOM CAMOCTOSTENBHO B pamMkax n3y4yeHus
OaHHON ONCUMMNANHDBI)

Mo peaynbTatam ocywecteneHns CPC npuMeHsaoTcs cneayowmne Buabl KOHTPOns:

- TEKYLWWMIA KOHTPONb (B T. Y. ONPOCHI BO BPEMS CEMUHAPCKMX, N1abopaTopHbIX 3aHSATUIA,
KONNOKBMYMOB, MPOBEAEHNE KOHTPOMbHbIX paboT, npruem),

- BkntoyeHmne Bonpocos, BbiIHOCKUMbIX HA CPC B ak3aMeHauMoHHble buneTsl,

- IPVEM 3a4€eTOB, 9K3aMEHOB

YTeHne nekuuin, C NpUMEHEeHNEeM NHTePaKTUBHbIX cpeacTs (npeseHtauuns B Microsoft PowerPoint),

npoeegeHune na6opaTopr|x pa60T, KOHTPO/IbHbIX p8.60T, noAroToBka K y4acTuio B KOHpepeHLmn,
CaMOCTOATENbHAA pa60Ta CTyOoEeHTOB MO TeMaM 1 pasnesiaM guCunninHbl.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. 1. MupoBble TeHOeHLUN NnepepaboTku HedpTn U rasa, HedpTe- U ra30XUMUMN.
Mcnonb3oBaHue NonyTHOro HepTIHOro rasa v nepepaboTka rasa B Le/IoOM. TeHOeHLUN
pa3BuTus MUpoBOW HedpTerazoxmmmum. 2. OCHOBHbIe CBeAeHUsl O NPUPOOHbIX ra3ax. 3HaueHue
NPUPOOHLIX ra30B B 3KOHOMUKe. COCcTaB M CBOMCTBA NPUPOLHBIX, MOMYTHbIX ra30B U
rasaokoHgeHcaros. 3. TpaHCNOpPTUPOBKa NPUPOLHBIX U MOMYTHbIX ra30B.

HayLleII‘/'I Ooknang , npuMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 17 n3 24. 111 YHI:I

S OEMALIGH
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1. MupoBble TeHAeHUUN NepepaboTkn HedpTK 1 rasa, Hedpte- 1 razoxummun. Vicnonb3osaHuve
MOMNYTHOro HePTAHOro rasa 1 nepepaboTka rasa B LiefioM. TeHOeHUNM pa3BUTUS MUPOBOM
HedpTerazoxumun. 2. OCHOBHblE CBELEHNS O NPUPOLHbIX ra3ax. 3Ha4YeHne NPMPOOHbIX ra30B B
akoHoMuke. CocTaB 1 CBOMCTBA MPUPOAHbIX Fa30B U ra30KOHAeHcaToB. 2. TpaHCNopTUPOBKa
NpMpPoIHbIX ra3oB. CoaepXaHne 1 3HaYeHne OUCLMMNANHBI, U ee B3aMMOCBSA3b C APYrMMu
€CTEeCTBEHHbIMM HaykaMu. TeHAeHunn pas3sutus razoxmmmm B Poccum n 3a pybexom.

Tema 2. 1. PaspaboTtka 1 aKkcniyataums ra3oBbiX MECTOPOXAEHUNA. 2. a3 ra3oKOHAeHCaTHbIX
mecTopoxaeHun. 3. NMpombicnoBas cenapaumsa U macnsiHas abcop6buus rasa.

Hay4HbI foKnag , NPUMEPHbIE BONPOCHI:

MpooyKTUBHOCTb ra3oBbix CKBaXWH. 3anackl rasa. ['nybuHHble Npobbl NNacToBOn HeTH. Pexunmbl
aKcnnyarauum HedpTaHbIX Nnactos. OcywecTBNeHNe CanknHI npouecca npy aKenayarauum
ra3okoHAeHcaTHbIX MecTopoxaeHuit. Mpombicnosas cenapaumns. Abcopbuns n necopbums.

Tema 3. 1. dpakuMoHHas neperoHka. 2. Hu3koremneparypHasi nepepaboTka NPMPOLAHOro rasa.
3. OcyLuKa ¥ 0YMCTKa NPUPOOHOro rasa.

Hay4HbI/i foKnag , NPUMEPHbIE BONPOCHI:

[MeperoHka OBYXKOMIMOHEHTHbIX cMecen. MeTobl CTyrneH4yaToro pacyeTa opakuMoHNpoOBaHNs
MHOMOKOMMOHEHTHbIX CMeceit. YNpoLleHHble MeToAbl pacyeTa opakumMOHHbIX KONOHH. COOTHOLWeHWe
MEeXOy YNCIIOM TEOPETUYECKMX N OEeACTBUTENbHBIX Tapenok. KOHCTpyKuus Tapenok n ux pabora.
PacueT konna4ykoBbIX KONOHH. PacyeT Tapenox.

Tema 4. 1. UamepeHue n pacyeTt pa30BbIX COOTHOLLEHUN B YCITOBUSAAX paBHOBECUSA OIS
MHOrOKOMIMOHEHTHbIX cMecen. 2. PacueTtbl pacxona v cxartusi. UamepeHus pacxopna rasa.

KONNOKBWUYM , MPUMEpPHbIE BONPOCHI:

Mpencrasutb 1 060CHOBATL METOAONOIMIO pacyeToB: 1. N3aMepeHne n pacyeT oa3oBbix
COOTHOLLEHWI B YCNIOBUSIX PABHOBECUS NS MHOTOKOMMNOHEHTHbIX CMeceit. 2. PacyeTbl pacxona v
cxarus. MIsmepeHns pacxopna rasa.

OT4yeT , NpMMepPHblie BOMPOCHI:

MpencraButb 1 060CHOBaTL pe3ynbTathbl pacyeTos: 1. iamepeHmne n pacyeT pa3oBbiX COOTHOLWEHNIA
B YCNOBUSIX PaBHOBECUS O/11 MHOrOKOMMOHEHTHbIX CMecel. 2. Pac4yeTbl pacxona u cxaTus.
M3mepeHns pacxopna rasa.

Tema 5. 1. TpaHcnopT U pacnpeneneHue NpUpoaHoro rasa. 2. logseMHoe xpaHeHue
npupogHoro rasa. 3. Crabunu3sauus n nepepabortka ra3oBbiX KOHAEHCATOB.

Hay4HbI/i [oKnag , NPUMEPHbIE BONPOCHI:

PasneneHve yrneBoLopoaHbIx ra3oB. 3BneyeHne Xnaknx yrneBoaopoaHbIX KOMMNOHEHTOB 13
NPUPOAHbIX ra3os. MNpouecchl pa3aeneHns yrneBoLopoaHbIX ra3oB. MeToabl Nony4yeHust renns n3
npupoAaHbIx razos. Ctabunusauus n nepepadoTka ra3oBbix KOHAeHcaToB. Ctabunnsauns rasoBoro
6eH3nHa. CTabnnmsaums Cbiporo ra3oBOro KOHAEHcaTa, BbIHOCMMOrO ra3oM M3 CKBaXuHbl. OuncTtka
ras3oBblX KOHLEHCATOB OT CEPHUCTbLIX CoeaMHeHn. MNepepaboTka ra3oBbix KOHAEHCATOB B TOBAPHbIE
Tonnmea. Ctabunusauus n nepepaboTka ra3oBbix KoHaeHcaToB. Ctabunnsaums ra3oBoro 6eH3nHa.
Ctabvnmsaums cbiporo ra3oBoro KOHAeHcarta, BbIHOCMMOrO ra3oM U3 CKBaXuHbl. O4McTKa ra3osbix
KOHOEHCATOB OT CEPHUCTbIX coeanHeHuid. MepepaboTka ra3oBbix KOHAEHCATOB B TOBAPHbIE TOMNMBA.

Tema 6. 1. TepMmuueckue 1 TepMmoKaTanuTMyeckme npeBpaLLeHUsi HU3LWKNX napadouHOBbIX
yrnesonoponoB. 2. OKMCNuTeNbHbIe NPeBpaLLeHUsl ra3006pa3HbIX YyrneBoa0po.noB.

Hay'-le||7| Ooknan , npuMepHbIe BOMPOCHI:

TepMuyeckne 1 TepmokaTanMTUyeckme NpeBpaweHns HU3Wnx napagoUHOBLIX YrneBoLOPOLO0B.
Mpon3BOACTBO aLeTuneHa 3 yrneBoaopoLHOro Cbipbs. NpPorM3BOACTBO HU3WMNX 0NECPUHOB.
Karanutnyeckoe nernapvpoaHme napaguHoBbix yrnesonoponos C4-C5. TexHonorus
NPON3BOLACTBA TEXHNYECKOrO yrnepoaa (caxwu). OKucnutenbHble npeBpalleHns razoobpasHbix
yrneeonopoaos. OKMCNEHNE HU3WNX NapadPMHOBbIX YrneBoaoponoB. CUHTE3-ra3 1 XMMUYECKMe
NPOAYyKTbl HA ero ocHoBe. MNPoM3BOACTBO KNCNOPOACOAEPXKAWMX NPOAYKTOB N3 ra300bpasHbix
0NnecdoMHOBBIX YrNEBOLOPOAOB.

Tema 7. 1. CenapauumoHHoe obopyaoBaHue. 2. YCTaHOBKM OJisi OCYLUKM rasa. 3. YCTaHOBKMU
pereHepauuu. 4. YcTaHOBKM cTabunusaumm KoOHAOeHcara.

KONNoKBUYM , MpUMeEpPHbIE BOMPOCHI:

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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[MbineynoBuTenu Ons ronoBHbIX, TMHENHbIX U JOXUMHbBIX KOMMPECCOPHbIX CTaHumin. KoHCTpyKLUMK
nbineynosutenei. Hedpterasosble cenapatopbl. Hedpterasosble cenapaTtopbl Co cOPOCOM BObI.
Ocywka rasos. To4ka pocbl, MeTObl ornpeaeneHust. Toyka pochbl No yrnesogoponam. TpebosaHus no
OCyLIKe ra3oB OT Bnaru u Tsxenbix yrnesonoponos. MeTonbl ocywku ra3os. MNeproabl paspaboTku
rasoBblX U ra30KOHOEHCATHbIX MECTOPOXOEHNA 1N BANSIHNE NX HA TEXHONOIMIO OCYLLKW ra3oB.
BnusaHue cocTtaBa rasa Ha TexHonoruto ero ocywku. Ocylka ra3oB METOLOM HU3KOTEMMEPaTypPHOM
cenapauuun. Metoabl UCKyCTBEHHOMO oxnaxgeHuns. lpoccennposarue rasa. OxnaxaeHue rasos npu
nx pacwmpeHun B getaHaepe. CxeMbl yCTAaHOBOK A5 OCYILKU ra3a METOA0M HM3KOTeMnepaTypHOM
cenapaumun. IHrmbputopbl ruapotoobp3oBaHms. KOHCTPYKUMM HA3KOTEMNEpPaTyPHbl CENapaTopoB.
Pekynepauus Tenna B ycTaHOBKaxX HU3koTeMnepartypHoi cenapaumn. Ocywka npupoLHOro rasa ot
BNMrn Mmetonom abcopbumn. AbcopbeHThl 1 Ux cBoicTBa. MNMpuHUMNManbHas TEXHONornMYeckas cxema
abcopbLUmMoHHO ocylkn raza. AbcopbLmMOHHas ocyllka rasa ¢
MCMONb30BaHNEMMHOMOOYHKLIMOHANbHOro 06opynoBaHust. CxeMbl abCoOpOLIMOHHO OCYLIKW ra3a B
nepvoa nagaroLero nnacToBoro gasneHus. OxnaxaeHue rasa nepen ocywkon. [1ByxctyneHyaToe
KOMMPUMMPOBaHMe rasa nepen ocylwkoi. Bnpeick yacta abcopbeHTa B MOTOK rasa, MoCTynatowero
Ha ocywky. Ocywka rasa ot Bnarv ancopbuUMoHHbIM MeToAO0M. AACOPOEHTDLI AN OCYLWKW rasa u nx
xapakTepucTuku. MNMpHumMnuanbHas TexHonornyeckas cxema afcopbLUMOHHOR OCyLWKM rasa.
PereHepaumsi ancopbeHTa ocylweHHbIM ra3oM. PereHepauus ancopbeHTa CblpbiM FOPSiHUM ra3oM.
ALcopbeHTbl 45t KOMMIEKCHOW 04MCTKM rasa. [JoCTOMHCTBA M HenocTaTkn aacopbumMoHHOro Metoaa
ocyuwku. PereHepaumns Xxungkux nornotutenei snaru (rnvkonen). lNpuHuunuanbHas TexHonornyeckas
cxemapereHepaumn [9l-a. YctaHoBka pereHepaumm [9-a ¢ ero Harpesom B nevax u
peuunpkynauuen yactn notoka [A90M-a. bnoyHble ycTaHOBKM pereHepaunn rnmkonei. NpmumeHeHne
rasza necopbuun. PacyeT 6noka pereHepaummn [90M-a. OnpeneneHune Yncna cTyneHel KoHTakTa.
Tennosoit 6anaHc KoNoHHbl. OnpenenexHve onamMeTpa KonoHHbl. OnpeneneHne BblCOTbl KOMOHHbI.
Pacuet nedpnermatopa. Pacyet ncnaputens. Odncrka pactsopa rivkons oT Conen u npoaykTos
TEPMMYECKOro pasnoxeHns. CtaLumoHapHble YCTaHOBKM OYUCTKM pacTeopa ravkons.llepensuxHas
yCTaHOBKa KOMMIEKCHO O4YMCTKU FNKONS nepuoanyeckoro nencrens. KombrHnpoBaHas yctaHoBKa
pereHepaumm ¢ 610KOM KOMMNEKCHON O4NCTKM FNKONS. YCTaHOBKM pereHepauny MetaHona.
TexHonornyeckas cxema 6noYHOM YCTAHOBKM pereHepaumnmn metaHona.Metoanka pacyeTta ycTaHOBKM
pereHepaumm MetaHona. Fa3oBblil KOHAEHcAT 1 ero cocTas. Llenn n 3apaym ctabunusaumm
KoHaeHcaTa. MeToabl ctabunmaaumm koHaeHcata. CxeMbl yCTaHOBOK cTabunuaaumm ra3soBoro
KoHOeHcara. [leataHn3aums razoBoro KoHgeHcara. Pacyet KONOHHbI JeaTaHn3aLumu.
MatepuanbHbiii 6anaHc. TennoBoi 6anaHc KONOHHbI AeaTaHn3aunn. KOHCTPYKLMN KONMOHH ANS
neaTaHu3aummn KoHaeHcaTa. JebytaHnaaums ra3oBoro koHaeHcara. [lonyyeHvne nponaH-6yTaHoOBOW
opakumun. Pacyet KonoHHbl AebytaHnsaunn. MaTepuanbHblii U TeNnoBoi 6anaHc KOMOHHbI.
KoHCTpyKUMM KONOHH Ans nebytaHm3aumm ra3oBoro KOHAeHcaTa.

OTHEeT , NPUMEPHbIE BOMPOCHI:

AHanuna agodpeKkTMBHOCTU paboTbl ycTaHOBOK W obopyaosaHus: 1. CenapaunoHHoe obopynosaHue. 2.
YCcTaHoBKM N5t OCYLWKW rasa. 3. YCTaHOBKM pereHepauunn. 4. YcTaHOBKMU cTabunmsauum KoHaeHcara.

Tewma 8. 1. lNeum pna HarpeBa ra3sa, KoHaeHcara n HepTu. 2. YCTaHOBKM OYUCTKMU rasa ot
cepoBogopoaa. 3. YCTaHOBKM NPOMbIC/IOBOW NOAroTOBKU HepTH.

KONNOKBWUYM , MPUMEPHbIE BONPOCHI:
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TennoobMeHHble annapaTthbl ANs HarpeBa 1 OxXnaxAeHus rasa, KoHaeHcaTta u HedpTu.
Knaccudomkaums n KoHCTpyKUMM TennoobMeHHUKoB. TennoobMeHHuKa ras-ras. MNopsaok pacyeta
TennoobmeHHuKoB. Tennosoii 6anaHc. CpenHsas asmxywas cuna. OnpeeneHvne KoadUUNEHTOB
Tennonepenayn. OnpeaeneHune nnowany NoBepxHocTn TennoobmeHa. TennoobMeHHNKM BO3AYLWHOro
oxnaxgaerus (TBO). HasHaueHne n obnactb npumeHeHus. Knaccugpukaums TBO. KoHCTpykumum m
TEXHUYECKUE XapakTepUCTUKN OCHOBHbIX Y3108 TBO. Tunbl 1 TEXHONOrMM NPon3BOACTBA
opebpeHHbIx Tpyb. PacyeT TennoobMeHHMKOB BO34YWHOro oxnaxaeHus. Tennosol 6anaHc. Pacyert
KO3gooMUMEHTOB TennooTaaymn u tennonepenadn. CpegHsas asmxywas cuna. 'mapasnmyeckuin
pacyeT TBO. AspoanHammnyeckunii pacdyet TBO. OrHeBble nogorpesarenu rasa, koHoeHcara v
HedpTn. [JocTOMHCTBA M HEOOCTaTKN OrHEeBOro Harpesa. Knaccudmkaumnsa orHesbix nogorpesarenei.
KoHCTpyKLMK OrHEBbIX NoJorpesarenen rasa, koHgeHcara v Hedptu. KOHCTPYKUUN 3MEEBMKOB.
TpybyaTble neyn . knaccudpmkauus Tpybyatbix neyvei. LinnvHapuyeckne neun ons Harpesa rasa.
PagvaumoHHas kamepa. KoHBeKTMBHAS 4acTb neyun. Tunbl ra3oBbiX ropenok. PacyeT orHeBbIx
nomorpesatenei n Tpybyatbix nedeii. MocnenoeatenbHOCTb pacyeTa TpybyaTbix Neyen ¢
nanyyamowmm cakenom. Pacyet npouecca ropeHus. Temnepatypa yxonoswmux ra3os. [NonesHas
Tennosas MowHocTb 1 KINM neyn. Pacxon tonnuea. Pacyet kamepsbl paguaumn. Pacyer
KOHBEKLMOHHOW Kamepbl neyn. ['mapasnnyecknin pacyet 3ameesrka. Pacyet ra3oBoro Tpakra neyu u
LbIMOBOW TPybbl COPOCHbIE rasbl U METOAbI UX YyTUAM3auun. TepMuyieckne Metoabl 06e3BpeXnBaHus
cbpocHbix ra3os. PakenbHble ycTaHOBKW. [[opeHne ra3os 1 napo.. FoMoreHHoe 1 andody3roHHoe
ropeHue.llpenensl BocnnameHeHns. Temneparypa v gasneHve npoaykTos cropaHus. CKopocTb
pacnpocTpaHeHns nnameHu. Mpockok 1 oTpbIB NnameHu. TpeboBaHus, NpeabsBNseMble K
goakenbHbIM yCTaHoBKaM. Tunbl goakenos. Knaccugomkaumsa gpakenbHbIX YCTaHOBOK. CxeMbl
dpakenbHbIX ycTaHOBOK. CocTaB ghakesnbHbIX yCTaHOBOK. PakenbHas Tpyba. PakenbHble ropesnku.
CuncTeMbl 3aXuraHus pakenbHbIX YCTaHOBOK. 3ananbHble U AeXypHble ropenku. dakenbHble
cenaparopbl. MeToabl CHUXEHUS ObIMHOCTY (bakena u WwyMa, co3naBaeMoro goakenbHom
ycTaHOBKOW. PacyeT ghakenbHbiX ycTaHOBOK. PacyeT anametpa dpakenbHoi Tpybbl. Pacyet
hakenbHOro cenapatopa. Tennosoe na3nyyeHune cakena. Pacyet BbICOTbI doakenbHOn Tpyobi.
YTunusaums cOpocHbIX ra3oB METOAOM paccemBaHuns B aTMocdpepe. Ceum u nx yctpoincteo. Pacyert
BbICOTbI cBeyu. NpenenbHo AonycTuMble BbIOpOChl. KOHUEHTpauns BpeOHbIX BEWECTB HAa Hanbonee
OMacHOM PacCTOSIHUM OT UCTOYHMKA Bblibpoca npu Hanbonee HEGNAroNPUSATHLIX aTMOCHEPHbIX
ycnoBusix. MoHTax TexHonorn4eckoro 060pynoBaHust ycTaHOBOK NMOArOTOBKM HeddTh. MeToabl
MOHTaxa cenapaTopoB ¥ TennoobMeHHMKOB. MoHTax 6no4Horo obopynoBaHns. MOHTaX KONOHHbIX
annapaToB. MOHTaX KOIOHH METOA0M CKONbXeHUs. MoHTaX KONOHH METOOM pa3pe3Horo wapHupa.
MoHTax KONoOHH MeToAOM nagatowein maytol. [ py3onogbemMHble MEXaHMU3MbI A1 MOHTaxa
TEXHOMorm4yeckoro obopynoBaHms. Tunbl ryCEHWYHbBIX 1 KONECHbIX KPaHOB 1 MX BbIOOP.
ABTOMOBUNbHbIE KpPaHbl. 3aBUCUMOCTb FPy30M0ABEMHOCTY KpaHa OT BblieTa CTpesnbl. TakenaxHas
ocHacTka. TpeboBaHus, NpeabsBnsieMble K TakenaxHol ocHacTke. Bolbop TakenaxHol 0CHacTKW.
Pacuet 1 non6op ctpon. PacuyeTt TpaBepchl.

OTHEeT , NPUMEPHbIE BOMPOCHI:

AHanna agdekTMBHOCTU paboTbl ycTaHOBOK 1 obopynoBaHus: 1. Meyn ons Harpesa rasa,
KoHAeHcaTta u HeddTu. 2. YCTaHOBKM OYUCTKM rasa oT cepoBoaopona. 3. YCTaHOBKM MPOMbICIIOBOWA
noaroToBkN HEQPTU.

Tema 9. MooenupoBaHue NOTOYHbIX CXEM M pacyeT 6anaHCcoB, COCTaBOB U NokKa3arenen
KayecTBa NOTOKOB NMPOMbIC/IOBOW NOArOTOBKU U NepepaboTku yrneson0poaHOro Chipbs (rasa,
KoHOeHcaTa n HepTH)

Kypcosasi paboTta no AMCUMMINHE , NPUMEPHbIe BOMPOCHI:

MoaoennpoBaHme NOTOYHbIX CXEM U pacyeT banaHCoB, COCTABOB 1 NoKasaTenei kayecTsa NoTOKOB
MPOMbICNIOBOM NOArOTOBKU 1 NepepaboTkun yrneBoAOPOLHOrO Chipbs (rada, koHaeHcaTa u HedpTn)

Tema 10. PaspaboTka NOTOYHOW CXeMbl ra3onepepabarbiBaloLLero 3asoaa.

nucbMeHHast paboTa , npUMepHbIe BONPOCHI:

PaspaboTtka NOTOYHOI cxeMbl razonepepabartbiBatollero 3aBoaa.

Tema 11. Peakuuu opraHu4yeckmx coeanHeHun. Nuponus, cynbcuposaHue, cynbatmpoBaHme
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

Peakuwnn opraHunyecknx coeanHeHunii. NMuponua, cynbdomposaHne, cynbdaTtnpoBaHmne

OTYET , NPUMEPHbIE BONPOCHI:
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Peakuwnun opraHudecknx coeguHeHui. Nuponua, cynbcmnposaHne, cynbgatnposaHmne
Tema 12. Pacuyet ycTtaHOBKM nony4dyeHus cepbl metogom Knayca

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Pacyet yctaHOBKM nonyyeHns cepbl Metogom Knayca

Tema . UToroeasi oopma KOHTpOns

Tema . UToroesas popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy U 9K3aMEHY:
1. MepeyeHb Hay4HbIx NPobneM 1 HanpaBneHWin Hay4YHbIX UCCNenoBaHNI
1 AHanM3 coBpPEeMEHHOro COCTOSIHMS ra3oXUMUN.

2 AHanus COBPEMEHHOI0 COCTOAHMSA MPOLLECCOB N TEXHONOrMYEeCKOro ogoopmIeHns npoLeccos
ra3oxXmMmMnn.

3 N3y4eHne TeopeTnUHeckx 3aKOHOMEPHOCTEN KaTanMTn4eckmx NpoLeccoB nepepaboTkin ra3os u
rasoBbIX KOHAEHCATOB.

TeMbl HAMBMOYaNbHbIX AOMAWHUX 3a4aHWUIA

1 CoctaB npupogHoro rasa. Knaccudumkauus.

2 VI3BneyeHme nHanBsmayanbHbIX KOMMIOHEHTOB U3 rasa: y/B

3 Vi3BnevyeHne nHamsmayanbHbIX KOMNOHEHTOB U3 rasa: refimm

4 V13BnevyeHne nHanBmayanbHbIX KOMIOHEHTOB U3 ra3a: a3oT

5 Vi3BnevyeHne nHomemayanbHbIX KOMNOHEHTOB 13 rasa: cepa

6 TpaHcnopTupoBKa ra3osB 1 ra3oBblX KOHAEHCATOB

7 XpaHeHue ra3oBs U ra3oBbix KOHOEHCATOB

8 lNpouecchl CXUXeHns rasos

9 Karanusartopbl 1 XMMmn4eckue npouecchl cuHtesa duwepa -Tponwa
10 Karanusartopbl 1 XMMM4eckmne npoLecchbl CUHTe3a auetuneHa

11 Karanusartopbl 1 xumMmnyeckue npouecchl cuHtesa MTBES

12 OkncnutenbHble npoLecchl nepepaboTku y/B ra3os.

3. TeMbl, BLIHOCUMbIE HA CAMOCTOSTENbBHYIO MPOPaboTKy
1 YnaneHve Boabl U3 rasa: MeMOpaHHbIi MeToq,

2 Jkonornyeckue Npobnembl razoxmMum

3 lNpouecc Knayca. XpaHeHue cepbil.

4 TpybonpoBOAHbI TPAHCMNOPT rasa.
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XMMUKO-TEXHONOMMYECKMX NpoLeccos: y4ebHoe nocobue. - M.: I3gatenbcTBo: YHMBEepcuTeTckas
KHura; Jloroc, 2009 r. - 303 c. http://znanium.com/bookread.php?book=468690

7. Kepumos B.1O., lWnnos I".4., MNMonskos E.E., Axnsapos A.B., EpmonknH B.U., Cbicoesa E.H.
CenumMeHTONOro-goaumanbHoe MOAENNPOBAHME NPU NOUCKAX, pa3Benke U 00Obl4e CKONNEHWI
yrnesogoponos / B.1O. Kepumos [u op.]. - M. : BHUWreocuctem, 2010. - 288 c. : un. ISBN
978-5-8481-0050-1. http://znanium.com/bookread.php?book=347312

8. TeopeTtnyeckmne OCHOBbI 1 TEXHONOrNKM MOUCKOB M pa3Benkn Hedptn 1 rasa, 2013, €4 /
TeopeTtnyeckre OCHOBbI 1 TEXHONOrMN NOUCKOB U pa3senku HedpTu 1 rasa, €4, 2013.
http://znanium.com/bookread.php?book=426809

9. HeckopoMHbIx, B. B. lNMpoekTnpoBaHne ckBaxXuH Ha TBepable NonesHble NCKonaemble
[OnekTpoHHbI pecypc] : yueb. nocobue / B. B. HeckopoMmHbix. - KpacHosipck : CDY, 2012. - 294 c. -
http://znanium.com/bookread.php?book=442493

10. Opnoeckas, H. ®. CoeeplweHcTBOBaHUE NepepaboTkn HedpTel ceBepa KpacHosapcKoro kpasi Ha
Manbix HedoTenepepabaTtbiBaloWwmx 3aBoAaX [ONEKTPOHHBIN pecypc] : MoHorpadms / H. d.
Opnosckas, . B. Hapeitkun, E. . AradgoHos. - KpacHosipck: Cnb. dpenep. yH-T, 2013. - 135 ¢. -
ISBN 978-5-7638-2763-7. http://znanium.com/bookread.php?book =492786

11. Kemanos P.A. TexHonornm nony4yeHns n npuMeHeHnsa metaHona: yuebHoe nocobue / P.A.
Kemanos, A.®. Kemanos P. - KasaHb: N38-80 KasaH. yH-Ta, 2016. - 167 C.

7.2. lononHutenbHasa nuteparypa:

1. XuMusi Hedptn 1 rasa: Y4ebHoe nocobue / B.L. Psbos. - 2-e n3a., ucnp. u gon. - M.: U POPYM:
HUL MH®PA-M, 2014. - 336 c.: 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN
978-5-8199-0567-8, 800 ak3. http://znanium.com/bookread.php?book =423151

2. JlykbsaHos, A. H. HeogHopoaHbie copbeHTbl [OneKTpoHHbIN pecypc] : MoHorpadoms / A. H.
NykbsaHos, O. H. KoHoHoBa. - KpacHospck: Cnb. penep. yH-T, 2012. - 190 c. - ISBN
978-5-7638-2524-4. http://znanium.com/bookread.php?book=442464

3. TabopatopHblie paboTbl 0buero uanyeckoro npaktukyma. Pazgen, MonekynspHas cusunka u
TepMmoamHamumka / KasaH. roc. yH-T, dus. ak.; [cocT.: BonowwuH A. B., EpemnHa P. M., 3axapos O.
A. (oTB. cocT.) n ap.].?KasaHb: [KasaH. roc. yH-1], 2008.7127, [1] c

4. MeTtogpbl KOMMbIOTEPHOW onTukK: YuyebHuk ans By3os. - M.: Miapatenbcteo: ®UBMATIINT; 2011 .
- 685 c. / http://www.knigafund.ru/books/115990 /

5. 9konoruyeckume ocHOBbI NPUPOAONONb3oBaHMs: YuebHoe nocobue / B.®d. MpoTacos. - M.:
Anbpa-M: NHOPA-M, 2010. - 304 c.: nn.; 60x90 1/16. - (NMPODPUnb). (nepennet) ISBN
978-5-98281-202-5, 1000 aka3. http://znanium.com/bookread.php?book=197844

7.3. UHTEepHeT-pecypcChbl:

American Chemical Society - http://pubs.acs.org/

Thomson Reuters Newsmaker - http://thomsonreuters.com/

basa naHHbIX MexayHapoa4HOM n3naTenbckor KoMnaHum Springer - http://www.springer.com
Bubnuorpacunyeckas n pedepatnsHasa 6asa faHHbIx Scopus - http://www.scopus.com
M3patenbctBo AAAS - http://www.sciencemag.org

KHuxHbIR kny6 - http://www.bookmate.com

JlIntepatypa no HedpTerasoson otpacnu - http://petrolibrary.ru/

anekTpoHHas bubnnoteka OpticsinfoBase napatensctea Optical Society of America -
http://www.opticsinfobase.org/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)
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OcBoeHune aucumnnuHbl "TexHonorun obnaropaxusaHms u nepepadoTkn HePTSHLIX U
HedpTe3aBoACKMX ra3oB" npeanonaraeTt UCNoNb30BaHNe Cleaylolero MaTepunanbHO-TEXHNYECKOro
obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTepPaKTMBHON TpMbyHbI Npenoaasatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatenb MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbIA KOMMbLIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

MpoBoaATcS nekummn n nabopatopHble 3aHATUS C MCMONb30BAHNEM YCTAHOBOK, 1abopaTopHbIX
CTEHO0B, MOOENVPYIOLWNX NPOLLECCHI OCBOEHMS MPUPOLHbIX OUTYMOB U CBEPXTSXENbIX HEPTEN,
nporpamMm KOMMbIOTEPHOrO0 MOAENMPOBAHUS, KOMMNbIOTEPOB. Bonbluas YyacTb MaTepmnana nly4aetcs
CaMOCTOSATENbHO. HYTeHne nekuunin, ¢ NpUMEHEHNEM NHTEPaKTUBHbIX CPeacTB (Npe3eHTauns B Micrsft
PwerPint), npoeeneHne nabopaTopHbix paboT, KOHTPOMbHbLIX PaboT, NOAroTOBKA K y4acTuio B
KOHOepeHLMN, caMoCcTosiTeNbHas paboTta CTyAEHTOB MO TeMaM 1 pa3genaM OMCLNMIVHDI.

Lns obyyatowmxcs obecnevyeHa BO3MOXHOCTb OnepaTMBHOro obmMeHa nHgoopmauumeli ¢
OTEYECTBEHHbIMU 1 3apybeXXHbIMU By3amu, NPEeanpuaTUSMU 1 OpraHn3aumsmmn, obecneyeH [ocTyn K
TpebyeMbIM Ons (HOPMUPOBAHMS NPOKECCMOHANBHBLIX KOMMETEHLNI COBPEMEHHbIM
npodpeccrnoHanbHbiM 6a3amM AaHHbIX, MHPOPMALMOHHBLIM CMPABOYHBLIM 1 MOVCKOBbLIM CUCTEMAM.
Kadpenpa BBH u B, peanusytowas ocHoBHble 06pa3oBaTeNbHbIe MPOrpaMMbl CNeLManncTos,
bakanaepuaTa u MaructpaTtypbl, pacnonaraet MaTepuanbHo-TexHMYeckon 6a3oii, obecnednBatoLe
NpoBeOeHNe BCEX BUOOB N1abopaToOpHON, ANCLUMNIMHAPHOM U MEXANCLUMNINHAPHON NOArOTOBKM,
NPaKTUYECKOW 1N Hay4YHO-UCCnenoBaTenbckor paboTbl 06yYaoWNXCS, NPeayCMOTPEHHbIX YyHEOHbIM
nnaHom By3a. dT1a 6asa COOTBETCTBYET AENCTBYIOLWMM CAHUTAPHbBIM 1 NPOTUBOMOXAPHbLIM Npasunam
1 HOpMaMm, B TOM Yncne obecnedeHbl 4OCTYN K NOAUIPadoUYECKOMy 1 yNakoBOYHOMY 060pyA0BaHNIO 1
Hannyne MaTepvanos BeAyWmX MUPOBbIX NPOVM3BOANTENEN.

MuvHMManbHO HEObX0OMMBIA ONS peann3aunm MarmcTepckoin NMporpamMmbl NepeyeHb
MaTepuanbHO-TEXHNYECKOro obecneyeHuns BKnoYaeT B cebs: yuebHble nabopaTopum n ayamtopum
By3a, OCHALlEHHble COBPEMEHHbBIM 0O0PYLOBAHNEM 1 CTEHAAMU, MO3BONSIOWMMY BbIMNOMHATb
nabopaTtopHbIe NPaKTUKYMbl; COBPEMEHHbIE KOMMbIOTEPDI, 06 bEANHEHHBIMUN TOKANbHbLIMU
BbIYMCNINTENbHBIMU CETSAMU C BbIXOAOM B IHTEPHET; N3MepuTenbHble CPeLACTBa BEAyLWMX COUPM.
Nexons na OOTM By3a, kaxaas aucumnianHa noggepxaHa CooTBETCTBYIOWUMA NNLEH3VOHHBIMU
NPOrpamMMHbLIMUK NPOOYKTAMMU.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHuto 21.04.01 "Hedpterasosoe neno" n marnctepckon nporpamme OcBoeHne
BbICOKOBS3KOW HECDTU 1 NPUPOLHBIX OUTYMOB .
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