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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

O3HakoMUTb CTYAEHTOB C OCHOBaMu NpoLIecCoB nepepaboTky yrneBoaopOAHOMO Chipbs, BKOYas
TepMUYECKME N TepMoKaTanMTU4ecKmne NpoLecchl, a Takxe npoLeccos rnybokoi nepepaboTku
HEeTX C NO3MLUN XMMUYECKO TEXHONOTUM 1 annapaTypHoOro odoopMeHns npowecca.

OucumnnuHa "TexHonorum nepepaboTky NPUPOAHbIX SHEPrOHOCUTENEN U YTNEepPOaHbIX MaTepuanos”
OTHOCUTCS K AUCUMNIMHAM HanpasieHns NOArOTOBKN MarncTpoB, 00y4aloWwmxcs no HanpasneHmio
131000.68 "HedpterasoBoe neno" Ha kadpenpe BbICOKOBA3KUX HEGPTEN U NpUpoaHbIX 6uTymos (BBH
n NB) NHctuTtyTa reonornm n Hegoterasosbix TexHonornn K.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas gucumunnmnHa BkntodeHa B pasaen " M2.B.1 MNpodheccuoHanbHblit" 0CHOBHOW
obpasoBaTtenbHol nporpammbl 131000.68 HedgoTerazosoe Oeno M 0THOCMTCS K BapMaTMBHON YacTw.
OcsauvBaetcs Ha 1 kypce, 1, 2 cemecTpbl.

Ons ndydeHns gucumnnuHbl "TexHonornm nepepaboTky NPUPOLHbLIX SHEPrOHOCUTENEW U YINEPOLHbIX
matepranos” HeO6X0AMMO 3HAKOMCTBO CTYAEHTOB C Kypcamm MarncTpatypbl No Npocounnio
020700.62. Kypc "TexHonoruun nepepaboTkm NpupoaHbIX SHEPrOHOCUTENEN U YTNEPOOHbIX
Matepranos" SBNSETCS OCHOBOW AN5 MHXEHEPHOW COCTaBNSIOWEN reonormnieckoro obpasoBaHums.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwmcpoBka

Lncpp komnereHuyu npuo6peTaeMoi KOMNETeHLMK

OK-2

(OBILEKyNbTYPHbIE yZlTe:mg S?_Irx::;gﬂHBe£H%,qiprymeHTmpOBaHo N SICHO CTPOUTb
KOMMNEeTEeHUnK) ycTHy ylop

OK-6 CaMOCTOSATENbHO OBNaaeBaTb HOBbIMW METO4AMMU
(0bLWeKyNnbTypHbIE nccnenoBaHuin, MoandUMpPoBaTh NX U pa3pabaTbiBatb HOBbLIE
KoMneTeHuunm) METOAbI, NICXOAS N3 3a4ay KOHKPETHOrO UCCNeaoBaHms

MK-11

(npodhbeccmoHanbHble NPUMEHSATL METOL0MOMMI0 NPOEKTUPOBAHMS

KoMMeTeHuunn)

paspabaTtbiBaTb onepaTBHbIE MaHbl MPOBEAEHNS BCEX BULOB
MK-15 LEeSTEeNbHOCTUN, CBS3aHHO C nccneaoBaHneM, paspaboTkoi,
NPOEKTUPOBAHNEM, KOHCTPYMPOBAHNEM, peannsaumnen n

npodpeccuoHanbHbl

(Korh)nn%)TeHumm)an © yrpaBfeHNneM TEXHONOrMYECKUMI MpoLieccamm 1
npoun3BoacTBamMm B 06nactu 0obblun, TpaHcnopTa U XpaHeHUs
yrneBoLopOnoB

nK-19 NCNONMb30BaTb OCHOBHbIE NMOHATUS U KaTeropum

(NpodpeccmoHanbHble NMPON3BOACTBEHHOIO MEHEOXMEHTA, CUCTEM YNpaBneHns

KOMMEeTeHUMN) opraHusaumen

MK-5 roTOB BHEAPATb pe3ynbTarthl NPOJECCUNOHANbHbIX

(NpodpeccmoHanbHble nccnenoBaHuii n paspaboTok U OpraHM30BbLIBATL 3aWMTY NpPas

KOMMETEHLMN) Ha 06BbEKTbl MHTENNEKTYyaNIbHON COBCTBEHHOCTM
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MNMK-6 o
MCronb30BaTh METOO0MOIMIO HAYYHbIX UCCNefOBaHNA B
(MpOCPECCHOHaNBHbIS rlcoiz)pecz:Bcc:)l/l((;lHan|:e|-|<§)|7J|1 zeZTefbH%{:Tm SeTeAoRe
KOMMeTeHuunm) P
MK-7 nNnaHnpoBaTtb M MPOBOAUTb aHANUTUYECKUE, UMUTALMOHHbLIE U
(NMpodheccmoHanbHble 9KCMNepuMeHTasnbHble UCCNEenOBaHNS, KPUTUYECKN OLEHMBATb
KOMMNeTeHuunm) NaHHble 1 genaTtb BbiBOAbI

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. DONXeH 3HaThb:

OCHOBHbIE MOHSATUSI 1 METOLbl TEXHONOrMiA NepepaboTKn NPUPOAHbBIX SHEPrOHOCUTENER 1
yrnepogHbIX MaTepuanos, BXOASAWMX B NpOrpaMMmy Kypca.

MoHaTnS: yrnepoHble Martepuanbl, HepTb, YyrneBoaopoaHble rasbl, HePTEenpPoayKTbl, NOAroTOBKA
HedTn, TeXHoNorn4yeckme npoLeccobl, nepsn4yHas nepepaéoTKa HedTW,

BTOPUYHbIE NpoueccChl nepepa60TK|/|; TeXHONOrnga npomn3sonctea Heq)TSIHbIX macern.

2. DONIXEH yMeTb:
[MpUMEHSATb MHXEHepPHbIN NOAX04 U METOLONOMMI0, OTHOCALWMECS KO BCEM pasaenam Kypca, npu
peweHnn npogpeccrnoHanbHbIX 3anaq.

MpoBoauTb aHanM3 HePTU 1 NO pe3ynbTataM PEKOMEHOOBATL BapuaHT ee nepepaboTkm ¢
nony4eHnemM HedpTENPOaYKTOB, COOTBETCTBYOWMX TpeboBaHusam HT;

MpuHMMaTb pelweHns Mo ynpaeneHuio NPoLeccoM nepepaboTki yrnepoaHoro Chipbs;

MpoBoaMTb pacyeTbl MPOLLECCOB NepepaboTkun yrnepoaHoro Cbipbs, OCHOBHOMO M BCMOMOraTebHOro
TEXHONOrMYecKoro 06opynoBaHUs.

3. OONXEH BnaneThb:
Hasblkamun NPUMEHEHNA TEXHONornmn I'Iepep8.60TKVl NPUPOLOHbIX SHepFOHOCI/ITeﬂeVI n yrneponHbIX
Matepunanos npu NPoeKTnpoBaH pealibHbIX MPOLIEeCCOB.

METOLO0B aHanna3a HeddTn 1 HedoTenpoaykTos. OnpeneneHne PuUankKo-XMMNYECKUX CBONCTB
HEeMTAHOro Cbipbsa PacYeTHbIM MyTEM

3HaHusMKN aHanm3a BNMsiHNE OCHOBHbIX 0aKTOPOB NOATrOTOBKM U NepepaboTkn HedpTn n
HedTENPOAYKTOB. YMEHME ynpaBnsiTb KA4ECTBOM KOHEYHbIX MPOAYKTOB nepepaboTkn yrnepoaHoro
cbipbs. OpraHm3oBaTb NPoBeAeHNE HEOBXOANMbIX aHANIM30B ChIPbS Y KOHYEHbIX NMPOOYKTOB.

CnocobHOCTbIO BbibMpaTb cXeMy nepepaboTkm HEdPTU C LENbIO NPOM3BOACTBA HEPTENPOAYKTOB C
3a4aHHbIMM CBOVCTBAMM, YMEHNEM OpPraH1M3oBaTb NPOM3BOLACTBO C Y4ETOM TPeboBaHW OXpaHbI
oKpyxarolen cpenbl 1 oxpaHbl Tpyaa.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

doopMNPOBAHNSA 3HAHNIA NO OCHOBHbLIM PU3NKO-XUMUYECKNM U 3KCMnyaTaLMOHHbIM CBOMCTBAM
HedTn 1 HedPTENPOOYKTOB;

POPMMPOBAHMS 3HAHWIA MO TEXHONOMUW NOAFOTOBKM M NepepaboTky HEGTSHOrO Cbipbs C
NoNy4eHMEM aCCOPTUMEHTA HEGDTENPOOYKTOB, OTBEYAOWMX COBPEMEHHbIM HT [;

Bblbopa ONTUMaNbHOro peLeHnst nepepadboTKn yrnepoaHOro Chlpbsi.
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oopMNPOBAHNSA 3HAHWNIA NO OCHOBHbLIM PU3NKO-XUMUYECKNM W 3KCMNyaTaLUMOHHbIM CBOCTBAM
HedoTn 1 HedPTENPOOYKTOB;

POPMMPOBAHMS 3HAHWIA MO TEXHONOMUW NOAFOTOBKM M NepepaboTKy HEGTSHONO Cbipbs C
NoNy4eHMEM aCCOPTUMEHTA HEGDTENPOOYKTOB, OTBEYAOWMX COBPEMEHHbIM HT [;

Bblbopa ONTUMaNbHOro peLeHnst nepepadboTKn yrnepoaHOro Chlpbsi.
- TOTOBHOCTb NPOSBAATbL MHULMATMBY, B TOM YUCNE B CUTYaLUSX PUCKA;

- CaMOCTOSITENIbHO NpMobpeTaTtb C MOMOLLbIO MHPOPMALMOHHBIX TEXHONOMMIA U NCMONb30BaTb B
NPaKTUYECKOWN AesTENIbHOCTUN HOBblE 3HAHMS U YMEHUS, B HOBbIX 0ONacTsX 3HaHWUN,
HenocpeLCTBEHHO HE CBA3aHHbIX CO CHpeport 0eaTeNnbHOCTH;

- doopMynMpoBaTh ¥ pewaTb 3a4a4u, BO3HMKaOWMe B X04e Hay4YHO-UCCenoBaTeNbCko 1
NPakTUYECKOW OeATeNbHOCTY;

- UICMONb30BaTb HA NPaKTUKE 3HAHWS, YMEHNS U HaBbIKW B OpraHmn3aumm nccnenoBatenbCckux,
MPOEKTHBIX N KOHCTPYKTOPCKMX paboT, B ynpaBneHMn KONIeKT1BOM;

- N3MEHATb Hay4HbIl N HAYYHO-NPOW3BOACTBEHHbIV NPOUIb CBOEW NMPOdPECCUOHANTbHOM
NesATenbHOCTH;

Hay4YHo-Uccnegosarenbckas gestenbHocts (HUL):
- UICMOIb30BaTb METOOOTOTMIO HAYYHbIX nccnenosaHum B I'IpO(ZpeCCVIOHaJ'IbHOVI DeAaTenbHOCTN,

- UICNOMb30BaThb NPOGECCUOHANbHbBIE NPOrpPaMMHbIe KOMM4neKcbl B 06nacT MaTeMaTn4yeckoro
MOLENMPOBaHUSI TEXHOMOTMYECKUX NPOLLECCOB U 0O BHEKTOB;

- NPOBOAMUTb aHaNN3 1 CMCTEMATU3ALMIO HAYYHO-TEXHNYECKON MHCPOPMALIMK MO TEME
nccnenoBaHus, OCyIWeCTBNSATb BbIOOP METOAMK M CPEACTB PeWweHns 3anaqn, NPOBOANTb NATEHTHbIE
nccnenoBaHus ¢ Lenbto obecneyeHmns NaTeHTHOM YUCTOTbl HOBbIX Pa3paboTok;

- NPUMEHATb Nony4eHHble 3HaHUA Ons pa3pa60TK|/| n peann3aunm npoekTos, pa3/INYHbIX NpoL,eccoB
I'IpOVI3BOJJ,CTBeHHOI7I OeATEeNbHOCTW;

- NPUMEHATb MEeTO 0000 NMPOEKTNPOBAHNA;
- UCMNOJIb30BaTb aBTOMatn3nNpoBaHHbIE CUCTEMbI MPOEKTUPOBAHUA;

- OCYLLECTBNSATb pacyeTbl M0 NPOeKTaM, TEXHNKO-9KOHOMUYECKOr0o U (PYHKLIMOHANBbHO-CTOMMOCTHOO
aHanmn3a apekTUBHOCTM NPOEKTUPYEMBIX annapaToB, KOHCTPYKLUMIA, TEXHONOMMHYECKUX MPOLIECCOB;

- paspabarbiBaTb onepaTMBHbIE NNaHbl NPOBEAEHNS BCEX BULOB AEATENBHOCTA, CBA3AHHOW C
nccnenoBaHneM, pa3paboTkol, MPOEKTMPOBAHMEM, KOHCTPYMPOBAHWEM, peann3aumnei n
yrnpasneHneM TEXHONOrMYECKMMI NpoLeccamMm 1 Npon3soacTeamu B obnactv aobblun, TpaHcnopTa
N XpaHeHNs yrnesonopoL0B;

NPOn3BOACTBEHHO-TEXHONornyeckas gearensHoctb (MTO):
- NPUMEHATb NHHOBALIMOHHbIE METObl AN PeLWeHns NPoOn3BOLACTBEHHbIX 3a4ay;

- KOHCTPYMpOBaTb 1 paspabdaTbiBaTb HOBblIE MHHOBALIMOHHBIE TEXHONOrMYECKME NPOLIECCHI 1
obopynoBaHne HedpTerazonobblium U TpaHcnopTa HedTH 1 rasa;

- aHanM3MpoBaTb BO3MOXHbIE MHHOBALMOHHbIE PUCKM NPW BHEAPEHUN HOBbLIX TEXHOMOI WA,
060opynoBaHNS, CUCTEM;

- NPUMEHSITb NONYYEHHbIe 3HAHMS AN1s Pa3pPaboTKM NPOEKTHbIX PeweHnii No YNpaBneHnto Ka4ecTBOM
B He(pTerasosom npov3BOLCTBE.

4. CTpyKkTypa U cogepXxaHue AUCLUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLMMNIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNINHBI OTCYTCTBYET B 1 CEMECTpe; aK3aMeH BO 2 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs [oMnycka K 3a4eTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);
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54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH AuCUMNAUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens WX TPy A0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckuelllaboparopHole

3aHATUSA paborbl

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuun

Tema 1.
TonnvMBHO-3HepreTU4eCKUn
6anaHc CTpaHsbl.
IdunHamuka passutus
1 |-|ec|oTenepepa6aTb|E;arome|7|1
"INpOMbIWNEHHOCTH.
[MoHaTne o NpupoaHOM
1 NOMyTHOM rase.
[MepcnekTuBbl
HedpTenobbIun.

Tema 2.
Knaccugomkaums
Hedpten no FOCT. i KONINOKBUYM
‘|ICocTaBneHune wngpa 1 2-4 1 0 5
HedpTun. MNogroToeka
HedoTV K NepepadboTke.

Tewma 3. lNepBryHas
neperoHka HeTn n
ra3okoHmeHcara Kak
OCHOBHOM npoLiecc
3.|pasneneHns nx Ha 1 5-9 1 0
dopakuunm.
Knaccndpomkaums
HedpTenpoaykToB Nno
Ha3Ha4YeHwuo.

Tema 4. dusnyeckune
NpOLLECCbl O4YUCTKN Y
4 |Pa3nenexns HeqTAHOro 1
‘Icbipbs. [loTo4Hasa cxema
npon3BoACTBa Macern.

KOMNOKBMYM

5 KONnnokemym

KOHTPO/bHas
10-13 1 0 5 paboTta

Tema 5.
Leacdanbtmsaums
HEegTSHbIX OCTaTKOB
ONg nonyyeHuns
OCTaTOYHbIX Macen n
Cblpbs 015 BTOPUYHbIX
5 [POLEecCoB. >
"|CenekTnBHas ouncTka
MacnsHbIX opakums.
CHuxeHune
TemnepaTtypbl
3aCTbIBaHMS HEPTSAHbIX
dopakunin. Metoabl
henapadounHmnsaunn.

14-16 1 0 3 KO/MNOKBUYM
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 6. Obwas

xapakTtepucTuka

OEeCTPYKTUBHbIX

npoLeCccCoB. i KONNOKBUYM
6'TepM|/|L1e0|<|/|e 2 17-19 1 0 3

npovecchbl nepepaboTku

HEeqITAHOroO Chipbs.

Tema 7.
7.[Tepmokaranutmnyeckme 2 1 0 3 KONNOKBIYM

npoLecchl.

Tema 8. KOHTpO/bHas
8./ moporeHn3aunoHHble 2 1 0 3 paboTta

npoLeccsl.

Tema . Ntorosas aK3ameH
. 2 0 0 0

doopma KOHTponsA

Ntoro 8 0 32

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. TonnMBHO-3HepreTM4eckUn 6anaHc cTpaHbl. JlMuHamuka pa3BuTus
HedpTenepepabarbiBatoLL,e MPOMbILLIEHHOCTU. [TOHATME O NPUPOAHOM U NOMYTHOM rase.
MepcnekTuBbl HedpTEAOObIUN.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

TonnuneHo-aHepreTudecknii 6anaHc ctpaHbl. COCTOSIHNE U TEHOEHUNW Pa3BUTUS MAPOBOM
TOMN/IMBHO-3HEPreTMyecko cncteMbl. OCHOBHbIE MECTOPOXAEHMS HECDTU 1 rasa, TBEPAbIX FOPOYMX
McKonaeMmblx B Halwei cTpaHe 1 3a pybexom. Obwme NnpuHUUNBLI NOAFOTOBKY, NepepaboTkn 1
MCMONb30BaHNS FOPIOYMX MCKOMaeMbix. B3anmozameHsieMocTb TONNMB. DKonormyeckne npobnemsl
NCMONb30BaHNS FOPIOYMX NCKOMAEMbIX.

naboparopHas pabora (5 yaca(oB)):

NabopaTtopHble MeTOAbl pa3roHkW. HazHavyeHne KpuBbix pa3roHku. Mpenmywectsa pasroHku no OU.
Cxema pa3sroHku no OV B NpoMbIWNEHHbIX YcnoBusX. [MNOTHOCTL ? abcontoTHas 1 OTHOCUTENbHAS,
pa3MepHOCTb, 3aBUCMMOCTb OT TeMnepartypbl, xapaktepuayowmi daktop. OnpeneneHue
MNOTHOCTU CMecei BA3KMX NpoaykToB. [1noTHOCTb rasa. MonekynspHas macca kak oyHKuus
Temneparypbl KUNeHns Hedprenpoayktos, oopmyna BoiHosa, Kpara.

Tema 2. Knaccudpukaumsa Hecptent no NOCT. CocraBneHue wmncppa Hedptu. NMoarotoeka
HedpTH K NnepepaboTke.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

dDpakUMOHHBIA cocTaB HedpTel 1 HedpTenpoaykToB. Cnocobbl pasroHKn HedoTel, NO-CTENEHHOE 1
oQHoKpaTHoe ncnapeHue, kpusble padroHkn OU n UTK. MNoHATe 06 anekTpnyeckmx n oNTUHECKMNX
CBOCTBax HepTV 1 HedhTenpoaykToB. TpebosaHus TOCTa Ha NOArOTOBNEHHYIO HEQTb.
HeobxonmmocTb 06e3B0XMUBaHMSA 1 obecconmBaHns HedpTel. MOHATNE O HECPTSAHBIX IMYNbCUSX.
MeToabl paspyweHns HedpTaHbIX aMynbcuid.. Ctabunuadaumsa Hedptew, cxeMbl. BHyTpuTpybHas
neamynbcaums Cxembl NOArOTOBKN HedpTen ? yCTaHOBKM KOMMNEKCHoM noarotoskn Hedptn (YKIH),
YIBCH.

naboparopHas pabora (5 yaca(oB)):
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MeTtonbl onpeneneHns MONekynspHom Maccol. [laBneHne HacbIWeHHbIX NapoB, METOAbI
onpeneneHuns (rpadpuk Kokca, popmyna AwsopTta, aKCnepuMeHTanbHbii Meton). BaskocTb -
INHaMmyeckas, kuHemarmyeckas, ycnoesHasa. Metonbl onpeneneHus, 3aBUCUMOCTb BA3KOCTU OT
Temnepatypsbl. IHoekc Baskoctn (UB), koadhduumeHT BA3KOCTU, BA3KOCTHO-BECOBASA KOHCTAHTA
(BBK). Tennosble CBONCTBA - TEMNMOEMKOCTb, 9H-TaNbMNns, TENOTA UCNAPEHUS, TENNOTBOPHAS
CcnocobHOCTb (BbiCWwas 1 HU3Was), pacyeTHble opMynbl. TeMnepatypa BCbIWKKW, BOCMIaMEHEHNS,
CaMOBOCMNAMEHEHMS], UX 3aBMCMMOCTb OT TeMnepaTtypbl KuneHus. JlabopatopHble METOAbI
onpeneneHns aTnx nokasaTtenen. IkcnnyaTaLMOHHbIE XapakTepUCTMKM TOMAUB U Macen.
Hn3koTemnepaTypHble CBOMCTBA - TeMreparypa NoMyTHEHNS 1 3acTbiBaHUs. ManakomeTpuyeckne
CBOICTBA HECPTEOUTYMOB - TEMMEpPaTypa pasmMsryeHns, TBEpPAOCTb, PACTSAXMMOCTb.

Tewma 3. NepBuyHas neperoHka HepTU U ra3oKoHAeHcaTa Kak OCHOBHOW npoLiecc
pa3peneHus nx Ha cppakuumn. Knaccucpumkaumsa HechTenponyKToB No Ha3HaAYEHUIO.

nekumnoHHoe 3aHsitne (1 yaca(os)):

TeopeTtnyeckme 0CHOBbI Npouecca. Bo3amMoXHbIe CxeMbl aTMOCEPHON NeperoHkn Hedptn. OcTpoe K
LUUPKYNSALUNOHHOE OPOLWEHNEe aTMOCHPEPHON KONOHHbI, €ro HasHavyeHue. Ponb BOASHOro napa npu
neperoHke HedpTn. BakyyMHas neperoHka Masyta, annapaTypa Ans co3gaHus sakyyma. Cxema
SJ10Y-ABT-BTOpUMYHas neperoHka 6eHanHa. OueHka appekTUBHOCTM paboTbl yCTaHOBOK
neperoHkn Hedptn. OueHka kavyecTBa nosy4eHHbIX NpoaykToB. OCHOBHOE 060pYA0BaHME YCTAHOBOK
neperoHkn HedpTn. COBpEMEHHbIE TEHAEHLIMN COBEPLIEHCTBOBAHNS paboTbl ycTaHoBOK ABT.
OcHoBHble TpeboBaHus FTOCToB Ha ANCTUNNATHOE TONANBO ? BEH3VH, AN3ENbHOE , PeaKTUBHOE
TOMNNMBO.

naboparopHas pabora (5 yaca(oB)):

ATMOChEepPHO-BakyyMHas neperoHka HedpTu. TexHn4eckmnin aHanna 6eH3MHOB, AM3ENbHbBIX TOMUB,
macen. MonekynsipHasi AUCTURNSLMS.

Tema 4. duanuyeckue NpoLLECCbl OYUCTKU U pa3aeneHus HedpTsiHoro cbipbsl. MoTouHas cxema
Npou3BOACTBa Macen.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

Cocrtas, (PM3NKO-XMUYECKUE 1 SKCMNyaTaunOHHbIe CBONCTBA HEPTSAHbBIX ppakumi. Llenn n 3apayu
o4ncTkn. OCHOBHbIE NokasaTtenn kayectTsa HedpTeNPooykKTOB. MeTofbl O4NCTKU HEQPTSHOMO ChipbS.
Xummyeckume MeTodbl O4NCTKM HEPTSAHOMO Cbipbs. LLlenoyHas n cepHokmMcnoTHas o4ncTka.
DKonormyeckme acnekTbl O4UCTKN HEPTENPOAYKTOB. TeopeTnieckme 0CHOBbI NPOLIECCOB C
ncnonb3osBaHvem pactesoputeneit. Cunbl MEXMONEKYNSPHOMO B3aMOAENCTBUS N NX POSIb B O4YUCTKM
HePTAHbIX dopakuuni.

naboparopHas pabora (5 4aca(oB)):

OumncTka HedTSHbIX MaCnsiHbIX dopakunii n3brpartenbHoiMy pacTsoputensimi. enapaduHusaums
OM3enbHol copakummn kapbammoom. KucnoTHo-Weno4Has o4mctka HedpTsiHbIX MaCisiHbIX opakLWiA.

Tema 5. [leacchanbTusaumns HepTsAHbIX OCTAaTKOB AJ1SA MONYYEeHUs1 OCTaTOYHbIX Maces U Cbipbsi
DN BTOPUYHbIX NpoueccoB. CenekTMBHasi o4MCTKa MacnsiHbix dopakuusi. CHuUXeHue
Temneparypbl 3acTbiBaHUS HedPTsAHbIX ppakuuin. Metoabl aenapadouHU3aumn.

neKuunoHHoe 3aHsitne (1 yaca(os)):

TeopeTtnyeckme 0CHOBbI AeacdanbTu3aunmn HedTAHbIX OCTATKOB XUOKMM NMPONaHOM.
MpunHUMNUanbHasa TexHonornyeckas cxema npouecca. TeopeTnyeckme OCHOBbI NpoLecca,
npuHUMnuanbHas cxema. CenekTuBHble PacTBOPUTENU, NPUMEHSIEMbIE B MPOMbIWIEHHOCTHU.
HenapadpuHunsauns HedpTaHbIX hpakumin oxnaxaeHnem nx pactsopos. MNpuHuunuanbHas cxema.
KapbamupgHas nenapacuHmdaums HeTsaHbIX copakumin. OuncTka XMaoKux HedpTsHbIX ppakuuii
ancopbeHTamn. KOHTakTHas 041CTKa HECPTSIHOTO Chipbs C MOMOLWbBIO aacopbeHToB. PasHoBUOHOCTH
ancopbumnoHHoi ouncTkin. OTxo4bl MPON3BOACTBA K MyTW UX PauMOHaNbHOr0 UCMONb30BaHNS.
OxpaHa Tpyna Ha ycTaHOBKaX OYUCTKN MaCNsHbIX dopakLmiA.

naboparopHasi pabora (3 yaca(oB)):

JeacoanbTmaaums HeOTSAHbIX OCTATKOB 415 MONYYEHMS OCTATOYHbIX MACenN W Cblpbs ANS
BTOPWYHbIX MPOLECCOB.

Tema 6. O6LL,as XxapakTepucTMKa AEeCTPYKTUBHbIX npoueccoB. TepMuyeckume npoLecchbl
nepepaboTkm HePTAHOro Cbipbs.

nekumoHHoe 3aHsitTne (1 yaca(os)):
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Ponb npoueccoB XxnuMmnyeckoi nepepaboTkn Cbipbsi B yBENNYEHNM PECYPCOB M MOBbIWEHNN KaYecTBa
MOTOpPHbIX Tonnne. OcobeHHOCTM TexHonorny (obnacTb Temnepatyp, LaBNeHWUA, UCMONb30BaAHUS
TENNOHOCUTENEN, KaTann3aTtopoBs, TENNOBbIE 3PdEKThI, peunpkynsauns). lNepcnekTvebl passuTus
XUMUYECKNX NPOLeCcoB nepepaboTkn HedpTsHOro cbipbs. Knaccndmkaums. KokcoBaHmne TsXenblx
HedTsHbIX ocTaTkoB. KokcoBaHme kak cnocob yrnybneHuns nepepabotkm HedoT. OCHOBHbIE
goakTopbl. HedpTsiHOM yrnepon, nyTy ero Ucnosb3osaHns. AnnaparypHoe ogoopMIIeHe.
Meproanyeckne, NoNyHenpepbiBHblE, HENPEPbIBHbIE NpoLuecchl. MatepuanbHblii 6anaHc.
MpunHUMNUanbHasa TexHonornyeckas cxema 3amensieHHoro KokcoeaHus. [yt ncnonb3oBaHus
NpPoAyKTOB. TEXHNKO-9KOHOMUYECKME nokasaTenu pa-60Tbl yCTaHOBOK. ICTOYHUKN 3arpsi3HeHns
NPMPOLbI U NYTU NX COKPALLEHNS. TEPMOOKUCNTENbHbIE Npouecchl. HedTsHble BUTYMbI, MyTH UX
ncnonb3oBaHns. Cnocobbl MONy4eHUs OKMCNEHHbIX BUTYMOB. BnunsiHne cbipbsi 1 pexnma Ha npoLecc
okucneHus. lNpuHumnuanbHas TeXHONOrnyeckasi Cxema HenpepbIBHOMO okucneHus. MaTtepuanbHbii
6anaHc. a3bl OKMCNEeHNs, X COCTaB, 06e3BpEXMBaAHME.

naboparopHas pabora (3 yaca(oB)):

KokcoBaHue HedTsiHOro cbipbsi. MNMuponns. BucbpekunHr. OKMcneHne Taxenbix HegTSHbIX OCTaTKOB.
Tema 7. TepMmokaTanuTMyeckue npouecchol.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

OcHOBHble BUAbl TepMOKaTannTMYeCKMX NpoLeccoB HedptenepepaboTku. Ponb katannsaTtopos, Nx
BIMSIHME HA M3MEHEHMEe KavecTBa NpoaykToB. KatanmaatopHole sabl. ObpaTtnmas n Heobpatumas
[e3aKkTnBaums KkatanmaaTopos. TpeboBaHus, NpenbsBnsieMble K kaTanuaatopam. PakTopbl,
onpegnensiowme rnybuHy TepMmokaTannMTMyeckoro npeBpaLeHnst - o6 beMHas (MaccoBasi) CKOPOCTb
nogayum Cbipbs, KPATHOCTb LMPKYNAUUKM Katanmaaropa, temneparypa. Katanutnieckuin KpekuHr
Ponb 0Te4eCcTBEHHbIX y4EHbIX B pa3paboTke 1 NpUMEHeHUN katann3aTtopoB. AMOpPdHbIE U
KpucTannmyeckme Kkatannmaatopbl TUNbl Cbipbs COBPEMEHHbIX YCTAHOBOK KaTanMTUYECKOro KpekuHra.
MpuHUMNUanbHasa cxema yCTaHOBKM C NbINEBUOHBIM UIX MUKPOCHEPUYECKMM KaTann3aTopoM.
OcHoBHble annapartbl peakTopHoro 6noka, N T-peakTopsbl. NepcnekTrBbl pa3BUTUS NpoLecca.
Vicnonb3oBaHmne 0TE4YECTBEHHOMO Chipbs. TEXHUKO-9KOHOMUYECKNE nokasaTenu npouecca.
KaTtanntuyeckunini pudpopMmnHr 6eH3nHOB. 3Ha4YeHNE 1 OCHOBHbIE HaNpaBneHms nNpo-Lecca. PaboTbl
OTEYECTBEHHbIX Y4eHbIX B 06/1aCTN KaTtanuTn4eckoro pudpopMHHra. OCHOBHbIE (PakTopbl-ka4yecTBO
Cbipbsi, cOCcTaB 1 06 beM LMPKyMpyoLWwero Bogopoacoaepxaiero rasa. Katannsartopol. Tennoso
achbdhekT npouecca n ero BnsiHUe Ha odoopMieHne peakTopHoro bnoka. MNoTtoyHas cxema
npouecca. PeakTopHbIli 6nok. KoHCTpykumMs peakTopoB. PereHepauns katanmaatopa. BooopoaHas
Koppo3uns. HenpepblBHbIE NPOLIECCHI PUGOPMUHTA TEXHNKO-9KOHOMUYECKNE noKasaTenu.
OcobeHHOCTN aKcnyaTaumm ycTaHoBOK. TexHmka 6e30nacHOCTM Ha yCTaHOBKaXx.

naboparopHas pabora (3 4aca(oB)):
Karanutmnyeckuin pucpopMmnHr 6EH3NHOB.
Tema 8. N'mpporeHn3aLmoHHbIe NpoL,ecchbl.
JNeKunoHHoe 3aHsitne (1 4aca(os)):

Ponb 1 3Ha4yeHne rmaporeHn3aumnoHHbIX NPOLECCOB B COBPEMEHHOIN HedpTenepepaboTke Mx
3HaveHue ans yrnybneHns nepepaboTky HedTW, NOBbILWEHNS Ka4ecTBa NPOOYKTOB 1 OXPaHbI
BO34ylWHOro 6acceriHa. Pa3HOBUAHOCTU MMOPOreHN3aUnoHHbIX MPOLECCOB, MMAPO0YNCTKA
omctunnatoB. OCHOBHble (DaKTOPbI: pacxon Bogopoaa, katanusaTtopbl. MpuHumnuanbHas
TEXHOMormyeckas cxema ruapooYmMcTKi AM3eNbHoro Tonnmea. MatepuanbHblii 6anaHc,
TEXHNKO-9KOHOMMYeckme nokasaTenu. 'mapoobeccepunBaHmne HedTSHbIX OCTATKOB. TMAPOKPEKHHT.
OcHoBHble NapaMeTpsbl, kaTanmaatopbl. OAHO- U ABYXCTyneH4yaTblii npouecc. MNpuHumnmuanbHas
Cxema [BYXCTyNeH4YaToro rmapokpeknHra AUCTUANSTHOMO cbipbsi. MatepuanbHblin 6anaHc.
XapakTepucTrka 0CHOBHbIX NpoaykToB. Pecypcbl Bogopona. OcobeHHOCTH 0bcnyXmBaHms
FMAOPOreHN3aunoHHbIX NPOLIECCOB.

naboparopHas pabora (3 4aca(oB)):
MOPOKPEKMHT HEPTSHOIO ChIPbSI.

4.3 CTpyKTypa n copepxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Paspen
AncumnnuHbl

Hepnens

MEecCT
Cemec pcemeCTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 1.
TonnuBHO-3HEpPreTnyYecK
H6anaHc cTpaHsbl.
JnHamnka passntus
HedpTenepepabaTbiBatoLy
"INPOMBIWNEHHOCTN.
MoHATME 0 NPMPOLHOM
1 NOMyTHOM rase.
MepcnekTuBbl
HedpTenobbIuN.

em1

noaroToBka K
KONNOKBNYMY

KONnokenym

Tema 2.
Knaccugomkaums
HedpTen no MOCT.
"|ICocTaBneHune wngpa
HedpTn. MNoaroToska
HedoTV K nepepaboTke.

2-4

noAroToBka kK
KONNOKBUYMY

KONNOKBUYM

Tema 3. lNepsuryHas
neperoHka HeTn n
ra3okoHmeHcara kak
OCHOBHOW npouecc
.|paspeneHunsa nx Ha
dopakumn.
Knaccugomkauns
HedTenPooyKTOB Mo
Ha3Ha4YeHwuo.

5-9

NOAroToBKa K
KONNOKBUyMy

KONNokenym

Tema 4. dnsunyeckne
npoLecchbl OYNUCTKA U
pasneneHna HegoTaHoro
‘lcbipbs. [loToyHasa cxema
npon3BoLCTBa Macern.

10-13

noaroToska K
KOHTPO/bHOWA
pabote

KOHTpONbHas
paboTa

Tema 5.
Heacganbtnsauuns
HEeqTAHbIX OCTaTKOB
ONg nonyyeHuns
OCTaTO4YHbIX Macen u
Cbipbs AN BTOPUYHbIX
npoLecCcos.
"|CenekTnBHasa o4mcTka
MacnsiHbIX dopakums.
CHuxeHwune
Temnepartypbl
3aCTbiBaAHUSA HEPTSAHbIX
dopakuunin. Metoabl
henapaguHusaunm.

14-16

NOAroToBKa K
KONNOKBUyMy

KONnokenym

Tema 6. Obwas
XapakTepucTuka
LEeCTPYKTUBHbIX
NpoLEeCcCoB.
‘Tepmnyeckue
npouecchl nepepaboTku
HEeTAHOro Cbipbs.

17-19

noaroToBka K
KONNOKBUYMY

KONNOKBUYM
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Teva 7. noaroToBka K
7.[Tepmokaranutnyeckme 2 KOMTIOKBUVM 5 KONNOKBUYM
npoLiecchl. yMy
Tema 8. noaroToska K
8./ voporeHnsaunoHHble 2 KOHTPONbHOW 6 K(;g;gganaﬂ
npoLecchbl. pabote P
Wtoro 41

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

NHTepakTnBHbIE METOABI OOYHEHUS, KEAC-TEXHONOMMI, METOL NPOEKTOB, MOPTHONNO, LUCKYCCUS,
TPEHWHT, urpa. MNMpoBoasTCSA NeKuUn N NPaKTUYECKME 3aHATUS C UCMONb30BaHNEM KOMMbIOTEPOB U
nabopatopHbIX yCTaHOBOK. Bonbluas yactb Mmatepuana nsy4aeTcs camoctosTenbsHo. CeMnHaphbl B
LNanoroBOM pexume, kK pabote KOTOpbIX MPUB/EKAIOTCA BeAylWMe NCCneaoBaTen u
CneunanuncTbl-NPakTUKK, U SBASIOWNIACS OCHOBON KOPPEKTUPOBKM NHAMBMAYANbHbBIX Y4EOHbIX MNNaHOB
MarncTpa, AUCKYCCUW, KOMMbIOTEPHbIE CUMYNSALIAMN, OEN0BbIE N PONEBbLIE UTPbl, PA360P KOHKPETHbIX
CUTyauuia, rpynnoBble ANCKYCCUW, pe3ynbTaTbl paboTbl CTYAEHYECKMX NCCNeaoBaTENbCKMX Fpynm,
BY30BCKME N MEXBY30BCKUX MHTEPAKTUBHbLIE KOHDEPEHLIMMN 1 BEOMHAPDI, BCTPEYN C
NPeacTaBUTENSMU POCCUNCKNX U 3apyDeXXHbIX KOMMAHWUIA, rOCYAAPCTBEHHbIX U 0OWECTBEHHbIX
opraHusaumin, MacTep- Knaccbl 3KCNepToB 1 CNeumnanMcToB. DNEKTPOHHbIA 00pa3oBaTeNbHbIiA
pecypc, MOHOrpadum, Hay4yHble cTaTtbK, y4ebHble Nocobums, METOANYECKUE YKA3aHNS.

NHTepakTuBHbIE METOLbI 0By4EHNSs, KEAC-TEXHONOTMIN, METOA NPOEKTOB, NOPTAONNO, ANCKYCCUS,
TPEHWHr, urpa. NpoBoAsTCS NEKUMUN 1 NPaKTUYECKME 3aHATUS C UCMONb30BAHNEM KOMMbLIOTEPOB U
nabopaTopHbIX ycTaHOBOK. bonblias yacte Matepmana uly4yaetcs camoctosTensHo. CeMuHaphbl B
LNanoroBoM pexunme, K paboTe KOTOPbIX MPUBNEKAIOTCA Beayllune UccneaoBareni n
cneumnanncTbl-NPakTUKK, U SBSIOWMACS OCHOBO KOPPEKTUPOBKM MHANBUOYANbHbLIX y4eOHbIX MNaHoB
MarucTpa, ANCKYCCUM, KOMMbIOTEPHbIE CUMYNSILIUA, OeM0Bble U PoNeBble Urpbl, Ppasbop KOHKPETHbIX
CMTyaumii, rpynnoBble ANCKYCCUM, pe3ynbTaThl paboTbl CTyAEHYECKMX MCCNenoBaTeNbCKMX Fpynm,
BY30BCKMWE N MEXBY30BCKUX MHTEPAKTUBHbIE KOHJDEPEHLUN 1 BeOUHapbI, BCTPEU C
NpencTaBUTENSIMU POCCUINCKIX 1 3apyOeXXHbIX KOMMNAHWUIA, rOCY0apCTBEHHbIX U 0OLWEeCTBEHHbIX
opraHv3aumii, MacTep- Kiaccbl 9KCNepTOB 1 CNELNanicToB. SNEeKTPOHHbIA 06pa3oBaTesbHblii
pecypc, MoHorpadun, Hay4Hble cTaTbm, y4ebHble Nocobusi, METOANYECKME YKA3aHUS.

MpoBoasTcs nekumm n nabopaTopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, NTabopaTopHbIX
CTEHL0B, MOOENVPYIOLWNX NPOLECCH OCBOEHUS NMPUPOAHbLIX BUTYMOB 1 CBEPXTSAXENbIX HEQRTEN,
NporpamM KOMMbOTEPHOrO MOLAENNPOBAHNS, KOMMbIOTEPOB. Bonblias YyacTe Matepuana nlyyaetcs
CaMOCTOSATENbHO.

Konnoksuym, nucbMeHHas paboTa, TeCTUpoBaHme, Npe3eHTauus, onpoc, CEM1HapbI B O1anoroBom
pexume, k paboTe KOTOPbIX MPUBNEKAKOTCS Beaywme NccnenoBaTeny U cneunanucTbl-npakTuku, 1
SABNSOWMIACS OCHOBOW KOPPEKTUPOBKU MHANBUAYANbHBIX y4EOHbIX NNAHOB MarucTpa, AUCKyccuun,
KOMMbIOTEPHbIE CUMYNSILUW, OENOBble U PONEBbIe Urpbl, Pa3bop KOHKPETHbIX CUTyaLUWid, rpyrnnoBble
LMCKYyCCUW, pe3ynbTaTbl paboTbl CTYAEHYECKUX MCCNELOBATENbCKUX IPyrm, By30BCKUE U
MEXBY30BCKMX MHTEPAKTUBHbIE KOHGIEPEHLMM U BEBUHAPDI, BCTPEYN C NpeacTaBUTENS MU
POCCUIACKMX N 3apybexHbIX KOMAaHWiA, rocyAapCTBEHHbIX 1 0OLWECTBEHHbIX OpraHu3aunii, MacTep-
Knaccbl 3KCMepToB 1 CNeunanmcToB.

OneKkTPOHHbI 06pa3oBaTeNbHbI PECYPC, MOHOrpadun, Hay4Hble cTatbu, y4ebHble nocobus,
MeToaMnYeckme ykasaHus.

- U3y4YeHne TeoPEeTMYECKOro NEKLMOHHOrO Matepmana
- NpopaboTka 1 YCBOEHNE TEOPETNYECKOro Matepmana (OCHOBHas U AONONHUTENbHAsA nuTepatypa)

- pa60Ta C pekoMeHagyemMmbiMn METOONYECKMMI MaTeEpManamm (MeTO,D,VI‘-IeCKVIMVI yKa3aHunsmu,
yqeﬁHbIMVI I'IOCO6I/I$IMI/I, pa3nartoyHbIM MaTepVIaJ'IOM)

- BbINONHEHWE 3a4aHni N0 NPONAEHHbIM TEMaMm
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- NOAroToBKa K 3a4ety

(nepeuncnsaoTca Bce Buabl paboT, BbINOMHSAEMbIE CTYAEHTOM CaMOCTOSITENbHO B pamMkax nay4yeHus
OAHHON AUCUMNVHBI)

Mo pe3ynbTatam ocywecteneHns CPC npuMeHsaoTCcs cneayowme Buabl KOHTPONS:

- TEKYLWMIA KOHTPONb (B T. Y. ONPOCHI BO BPEMS CEMUHAPCKMX, N1abopaTOpHbIX 3a-HATUIA,
KONNOKBMYMOB, MPOBEAEHNE KOHTPOMbHbIX paboT, npruem),

- BkntoyeHune Bonpocos, BbIHOCUMbIX HA CPC B ak3aMeHaunoHHbIe buneTsl,
- NPUEM 3a4E€TOB, 3K3aMEHOB

YTeHune nekuun, ¢ NPpUMEHEHNEM NHTEPaKTUBHbIX CpencTB (Npe3eHTauns B Microsoft PowerPoint),
npoBeneHne nabopaTopHbix PaboT, KOHTPOSbHbLIX PaboT, MOArOTOBKA K Y4acTMIO B KOHGDEpPEeHLIMM,
camocTosTenbHasa paborta CTyAeHTOB N0 TEMaM 1 pasaenam OUCUUMNIUHBI.

6. OueHOuYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. TonnMBHO-3HepreTMYeckun 6anaHc ctpaHbl. JJUHaMMKa pa3BuTns
HedbTenepepabarbiBaroLL,en NPOMbILLIEHHOCTU. [TOHsiITUE O NPUPOLAHOM U NMOMYTHOM rase.
MepcnekTnBbl HedpTeAOObIUK.

KONNOKBUYM , NMpMepPHbIE BOMPOCHI:

Tonnuneo-aHepreTMyeckuini 6anaHc ctpaHbl U Mupa. 3HaveHne HedTn, ra3a H TBEPAbIX FOPHOYMX
McKonaembix B HAPOOHOM xo3sncTee PO.

Tema 2. Knaccudpmukaumsa Hecpren no FOCT. CocraBneHue wndppa Hedptu. Noarotroeka HedpTn
K nepepaborTke.

KONNoKBUyM , MpMeEpPHbIE BOMPOCHI:

dDpakUNOHHBIA cocTaB HedpTel H HedhTenpoaykToB. Cnocobbl pasroHky HedoTel, MOCTENEHHOE U
04HOKpaTHoe ncnapexune, kpusble pasroHkn OU n NTK. JTabopatopHbie METOObI PA3roHKM.
HasHauyeHune kpuBbIx pasroHku. [Npenmyuwectsa pasroHku no ON. Cxema pasroHkun no O B
NPOMBILNEHHbIX YCNoBUSX. MNNOTHOCTL ? abCONOTHASA N OTHOCUTENbHASA, PA3MEPHOCTb, 3aBUCMMOCTb
OT Temnepartypbl, xapaktepuayrowmin paktop. OnpeneneHme NIOTHOCTU CMeCceln BA3KUX MPOOYKTOB.
lMnoTHocTb rasza. MonekynsipHas Macca Kak qoyHKLMS TemnepaTypbl KUNeHns HeddTenpoayKTos,
doopmyna BorHosa, Kpara. MeToabl onpeneneHns MonekynsapHon maccol. [laBneHne HacblWeHHbIX
napos, MeToabl onpenenexHus (rpadpuk Kokca, oopmyna AwsopTa, akCnepuMeHTasnbHbI MeTon).
BsaskocTb - AguHammyeckas, kuHemartuyeckas, ycnosHas. Metonbl onpeneneHus, 3aBMCUMOCTb
BA3KOCTM OT Temnepartypbl. iHoekc Baskoctu (MB), koadpdomuUmeHT BA3KOCTU, BA3KOCTHO-BECOBAs!
kKoHcTaHTa (BBK). Tennosble CBOMCTBA - TEMNOEMKOCTb, SHTaNbNNSA, TeNnoTa ncnapeHns,
TENNOTBOPHasA CNOCOOHOCTb (BbICIIAS M HU3WAS), pacHeTHble hopMynbl. Temnepartypa BCMbILKMY,
BOCM/NaMEHEHUS, CAMOBOCMNIAMEHEHUS, UX 3aBMCMMOCTb OT TeMnepartypbl Kunexus. JlabopatopHbie
MeTonbl onpeneneHns aTux nokasarenen. IKcnnyataunoHHble XxapakTepucTukn TONIms U Macen.
HuskoTemnepaTypHble CBONCTBA - TeMnepaTypa NOMyTHEHUS U 3acTbiBaHUs. ManakomeTtpuyeckune
CBOICTBa HEC(PTEOUTYMOB - TEMMEpaTypa pasMaryeHms, TBEpAOCTb, PaCTAXMUMOCTb. MNoHAaTHE 06
3NEeKTPUYECKMX 1 ONTUYECKMX CBOMNCTBAX HEPTM U HEPTENPOAYKTOB. TpeboBaHUS K NOArOTOBNEHHO
Hed T, HeobxoanMocTb 06e3BOXMBaHNSA 1 0becconBaHns HedpTeir. MoHATUE 0 HEPTAHBIX
SMyNbCUSX, METOObl Pa3PYLIEHNs (MEXaHNYECKUNA, TEPMUYECKNIA, XUMUYECKWUIA, 3NEKTPUYECKUNA).
3akoH Ctokca. BHyTputpybHas neamynbcaums. Ctabunmsauns HepTei. YCTaHOBKM KOMMIEKCHOWA
nogrotoskn Hedptn (YKITH).

Tema 3. NepBnYHaga neperoHka HedpTU U ra3oKoHOEeHcaTa Kak OCHOBHOM NMpoLecc pa3aeneHus
nx Ha dppakuumn. Knaccucpmkaumsa HecptenpoayKTos No Ha3HaYeHuUIo.

KONNOKBUYM , NMpUMEepPHbIE BOMPOCHI:
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1 [NoarotoBka kK npaktuyeckum 3aHaTtusam no temam 1.1 MNMoctpoerHne NTK ons Hedoten un
HedpTenpoaykToB 1 nepesoa nx B OW. 1.2 CoctaBneHne matepmanbHbix 6anaHcoB yCTaHOBOK
noarotoBku Hedptun. 1.3 CocTaBneHne. matepranbHbix 6anaHCcoB yCTAHOBOK NEPEroHkn HedpTu. 1.4
OnpegneneHve TeMnepaTypHOro pexvma KONoHH NeperoHkn Hedptn rpadomyeckum metonom. 1.5
Tennosble pacyeTbl. ATMOCPEpPHO-BaKyyMHas rneperoHka Hedtu. PasHoBMOHOCTb cxeM. BakyymHas
neperoHka masyta. OcobeHHOCTM KOHCTPYKLMM BaKyyMHOW KONOHHbI. Ponb BoasiHoro napa npwu
neperoHke HepTn. Skonormsa npouecca. TeXHUKO-9KOHOMUYeCcKe nokasaTen NnepBnYHoON
neperoHkn HedTu.

Tema 4. dusnyeckne npou.eccbl OYUCTKU U pa3aeneHnsa HedpTaHoro coipbs. lMoToyHas cxema
npon3BoacTBa Mmacen.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Cocras, (n3nKo-xmMmnyeckme 1 aKkcnnyarTaumoHHble CBOMCTBA HedPTAHbIX ppakunin. Llenn n 3agayn
o4mcTkn. OCHOBHblEe Nokasarenu KkayecTsa HeddTenpoaykToB. MeToabl 04MCTKM HEPTSHOIO ChIpbS.
IKONOrn4eckme acrnekTbl O4UCTKM HedPTeNnpooyKToB. TeopeTnieckme 0OCHOBbI NPOLECCOB C
ncnonb3oBaHneM pactsoputenein. Cunbl MEXMONEKYNSAPHOro B3anMOLENCTBUS U UX POSib B O4UCTKM
HePTAHbIX dopakuunn.

Tema 5. Oeacdanbtusaumsa HedpTAHbIX OCTAaTKOB AJ1s1 MONYYEHUSA OCTaTOYHbIX Macen U Cbipbsi
ONsi BTOPUYHbIX NpoueccoB. CenekTMBHas ouMcTKa MacnsiHbix copakums. CHMXeHue
TeMneparypbl 3acTbiBaHUSA HedpTAHbIX dopakumid. Metoabl aenapacuHu3aumu.

KONNOKBUYM , NMPUMEPHbIE BOMPOCHI:

Jeacdanbtnsaums HepTSAHbIX OCTATKOB AJ15 NOJSTYYEHUS OCTaTOYHbIX Macen 1 Cbipbs A1 BTOPUYHbIX
npoueccoB. TeopeTnyeckmne OCHOBbI feacdanbTuaunm HedPTAHbIX OCTATKOB XUOKUM NPONaHOM.
MpuHuMnuanbHas TexHonormyeckas cxema npouecca. CenekTneHas 04MCTKa MaCASHbIX dopakLms.
TeopeTuyeckme OCHOBbI NpoLecca, NpuHuunuanbHas cxema. CenekTMeHbIe pacTBOpUTENH,
NprMeHsieMble B NpoMmbilwneHHocTn. KapbammnoHasa nenapadomHmdauns HedpTsaHbIX opakLuii.
MpuHumnuanbHas cxema. O4ncTka Xnakux HedpTaHbIX ppakunii agcopbeHTammn. KoHTakTHas
04MCTKA HECPTSHOMO ChiPbS C MOMOLWBIO aacopbeHToB. PasHoBNAHOCTY aacopPOLIMOHHOM OYNCTKM.
OTxo4bl MPON3BOACTBA K MYTU NX paunoHanbHOro nucnonb3osaHus. OxpaHa Tpyna Ha ycTaHoBKax
OYUCTKN MACNAHbIX cppakuni.

Tema 6. O6LLas XxapakTepucTUKa AEeCTPYKTUBHbIX NpoueccoB. TepMuyeckue npouecchbl
nepepaboTkn HePTAHOro CbipbA.

KONNOKBWUYM , MPUMEpPHbIE BONPOCHI:

MeToabl XMmnyeckon nepepaboTkm HEQPTSAHOro chipbs. Oblas xapakTepucTnka AECTPYKTUBHbBIX
npoueccoB. Ponb NpoueccoB XxMMn4ecko nepepaboTku Cbipbs B YBEIMYEHNN PECYPCOB U
NOBbIWEHWNN Ka4ecTBa MOTOPHbIX TonnmB. OCoBeHHOCTH TexHONOrMKM (0bnactb Temnepartyp,
LaBNEHUNA, NCNONb30BAHNS TENNOHOCUTENEN, KaTannM3aTopoB, TENNOBLIE 3PAEKTbI, PELMPKYNALNS).
MepcnekTrBbI PA3BUTMS XMMUYECKMNX NPOLLECCOB NepepaboTkn HedTSHOro cbipbs. Knaccundmkaums.
Tepmuyeckne npouecchl nepepaboTkn HEPTSHOrO Cbipbs. KoKkCcoBaHMe TSXENbIX HEPTAHBIX
ocTaTkoB. KokcoBaHue kak cnocob yrnybneHns nepepaboTtku Hedot. OCHOBHbIE (haKTOpbI.
HegotaHom yrnepon, nyTu ero ncnonb3osaHus. AnnaparypHoe ocpopmneHue. Nepuogunyeckue,
NoNyHenpepbIBHbIE, HEMPEPBIBHbIE NpoLecchl. MatepuanbHbli 6anaHc. MNpuHuunuansHas
TEXHONOrM4Yeckas cxema 3ameIeEHHOro KOKCoBaHus. [yt ncnonb3oBaHNs NPOayKTOB.
TexHMKO-3KOHOMMYEeCKMe nokasarenu paboTbl yCTaHOBOK. ICTOYHUKN 3arpsa3HeHns npmpoabl U nyTu
NX CoKpalleHns. TepMOOKUCIMTENbHbIE Npouecchl. HedoTsHble BUTYMbI, NYTU KX NCMONb30BaHNS.
Cnocobbl NoNy4YeHnst OKUCNEHHbIX BUTYMOB. BnnsHue cbipbs U peXxuMa Ha NPOLECC OKUCNEHNS.
MpuHUMNanbHas TEXHONOrMYyeckas Cxema HernpepbIBHOTO OkUcneHns. MartepuanbHblii 6anaHc. [Masbl
OKMCNEHMS, NX COCTas, 06e3BpeXnBaHme.

Tema 7. TepmokaTtanutTMyeckume npoLeccobl.
KONNOKBMYM , MPMMEPHbIE BOMPOCHI:
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OcHoBHbIe BUAbl TepMOKaTaNMTUYECKMx NpoLeccoB HedptenepepaboTkn. Ponb katanmaaTtopos, nx
BIUSIHWE HA M3MEHEHMNe KavecTBa NpoaykToB. KatanuaatopHble sabl. ObpaTnmas n HeobpaTumas
ne3aKkTuBaums katanmsatopos. TpeboBaHus, NpenbsBnsieMble kK katannaatopam. dakTopsl,
onpegnensowme rnybrHy TepMokaTanuTMYeckoro NpespalleHms - o6bemHas (MaccoBas) CKOpOCTb
nogayv Cbipbs, KPATHOCTb LUMPKYNAUUKM KaTanusaropa, Temneparypa. Katanutmuyeckuin KpekuHr Ponb
OTEYECTBEHHbIX Y4EHbIX B pa3paboTke 1 NPUMEHEHUN KaTann3aTopoB. AMOPMHbIE 1
KpucTannnyeckmne KkarannmaaTopbl TUnbl Cbipbs COBPEMEHHbIX YCTAHOBOK KaTalMTUYeCKOoro KpekuHra.
[MpunHUMNUanbHasa cxema yCTaHOBKYM C NbINEeBUOHBIM U MUKPOCHIEPUYECKMM KaTann3aTopom.
OcHoBHble annapatbl peakTopHoro 6noka, nudT-peakTopsbl. [epcnekTnBbl passnTrs NpoLecca.
Vicnonb3oBaHmne 0Te4eCTBEHHOrO Chipbs. TEXHUKO-3KOHOMUYECKNe nokasaTenu npowecca.
Katanutmnyeckuin pucpopMmHr 6eH3nHOB. 3Ha4eHNe 1 OCHOBHblE HanpaBneHus npouecca. Pabota
OTEYECTBEHHbIX Y4EHbIX B 06nacTy Katanutmyeckoro pudgopmmHra. OCHOBHbIE (hakTOPbI-Ka4ecTBO
Cbipbs, COCTaB 1 06 bEM LIMPKYNMPYLOWEro Bogopoacoaepxaliero rasa. Karannsatopbl. Tennosoi
agohekT npouecca n ero BAMsHUE Ha 0opPMIeHe peakTopHoro 6noka. MNoToyHas cxema npouecca.
PeakTtopHblit 6nok. KoHCTpykunsi peakTopoB. PereHepauuns katannsatop. BogoponHas kopposusi.
HenpepbiBHble npouecchl prddopMuHra TeXHUKO-aKOHOMMYeckmne nokasatenn. OcobeHHOCTU 1
aKcnayaTauum yctaHoOBOK. TexHmka 6e30nacHOCT Ha YyCTaHOBKaX.

Tema 8. N'mpporeHn3aLmoHHbIe NpoLecchbl.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Ponb 1 3Ha4yeHne rmaporeHn3auUmoHHbIX NPOLIECCOB B COBPEMEHHOo HedoTenepepaboTke Vx
3HayeHve ons yrnybneHns nepepaboTkn HeTH, NOBbIWEHNS Ka4eCcTBa NPOAYKTOB U OXPaHbl
BO3A4yLWHOro bacceiHa. Pa3HOBMOHOCTU rMAPOreHM3aunoHHbIX MPOLIECCOB, rMapP0ooYMcTKa
anctunnatos. OCHOBHbIE (PaKTOPbI: pacxon Bogopoaa, karanuaatopsbl. [puHumnuanbHas
TEXHONOrn4Yeckas cxema rmapooHnCTKN On3enbHOro Tonnmea. MatepuanbHblii 6anaHc,
TEXHUKO-3KOHOMUYeckme nokasartenu. napoobeccepmBaHne HePTAHbIX OCTATKOB. [TMAOPOKPEKHHT.
OcHoBHble NapameTpsbl, katanuaaTopbl. OQHO- N ABYXCTyNeH4aTbln npouecc. NpuHumnmanbHas
cxema [BYXCTYyrneH4yaToro rmapoKpeknHra gUCTUNNsSTHOro coipbsl. MatepuanbHblii 6anaHc.
XapakTepncTrka 0CHOBHbIX NpoaykToB. Pecypcbl Bogopoaa. OcobeHHOCTM 0bcnyXnsaHms
rMMAPOreHNn3aLUmOHHbIX NPOLECCOB.

Tema . UToroBasi oopma KOHTpOns

[MpyMepHbIe BONPOCHI K 9K3aMeHY:

TonnmeHoO-aHepreTn4yecknii 6anaHc CTpaHsbl.

JvHamuka pa3sutmsa HegoTenepepabdatbiBatowein NPoMbIlWIeHHOCTU. MNPUPOAHBIA 1 NOMYTHBIA ras.
MepcnekTrBbl HedPTeOobbIYN.

DU3NKO-XMMUYECKME XapaKTEPUCTUKN HEPTN N HEPTENPOOYKTOB.

TexHonornyeckas knaccudpukaums HedpTn 1 HedptTenpoaykTos. MNoaroToska HedoTel kK nepepadoTke
MepBuyHas nepepaboTka HePTK.

AnnapaTypHoe 1 TEXHONOrMYeCcKoe OPOPMIIEHNE NPOLIECCOB NEPBMUYHOW 1 BTOPUYHO nepepaboTku
HedoTn 1 rasa

MpuHLUMNbl pa3melleHns 060pyaoBaHus Tpybyatbix yctaHoBoK. Pabota yctaHoBok ABT
MeToabl pasgeneHuns yrneBogopoaHbIX ra3oB. Kpatkas xapaktepucTtumka.

PanunkanbHo-UenHON MexaHN3M TepMNYEeCKOro npespaLweHns yrnesoaopoL0B B ra3oBon dhase.
OcHoBHble cTagun npouecca.

Xummnyeckas TepMoanHaMmnKa, ee OCHOBHble 3aaadn. OHeprus mbbca Kak yHKLMS XMMUYECKOM
TEPMOANHAMMKKN, METOLbI €e pacyeTa.

Y10 Takoe CKOPOCTb M KOHCTaHTa CKOPOCTW peakuun, kak oOHM MOryT ObiTb Bblpa>kKeHbl.
Kak cBsidaHa CKOpPOCTb FrOMOreHHOWM KaTtanuTuyeckom peakunm ¢ KOHUEHTpaumen katanmaaTopa.

3apaun, ctosiwme nepen HedpTenepepabaTbiBatowWen 0TPACbIO MO MNOBbILWEHWIO FyOUHbI
nepepaboTkn HePTM N NPON3BOLCTBY NEPCNEKTUBHbLIX TOM/MB.

Hanuwwnte oCHOBHbIE peakunun, B KOTOpble BCTYNAKOT alkaHbl.

MpuHumnbl nogbopa 1 oUeHKN 3EEKTUBHOCTM KaTanns3aTopoBs, MPUMEHSIEMbIX B
HedgoTenepepaboTke.
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YT0 Takoe dHeprnsa aktmeauunn.

3amecTtutenbHas HomeHknatypa NKOMNAK opraHnyeckmx coenmHeHunin. PogoHavanbHas CTpykTypa u
xapakTepucTnyeckme rpynnbil.

Tepmunyeckune npouecchl nepepabotkn THO, nx pasHOBMOHOCTW, KA4ECTBO W MyTWN NCMOMb30BAHNS
NPOLYKTOB.

HedTb kak konnonaHbI pacteop. BnnsiHme konnonoHbIx CBOMCTB HEAPTW HA TEXHONOTMIO €€
nepepaboTKu.

XvMunyeckne npeepalleHnst HagpTEHOBLIX YrNEBOAOPOAOB NPY KaTanuTUYEeCKOM KPEKMHre.

Kakue naHHble (MVIHI/IMaHbHOG KOJ'IVI‘-IeCTBO) HGOGXOJJ,VIMbI Onsa SKCNepuMeHTanbHOro onpeneneHns
SHEpPrnn akTneaunn.

KaTtanua komnnekcamun nepexogHbix Metannos. PaccMoTpuTe akTMBaumMio nponuneHa npu ero
rMapocopMunpoBaHum Ha Co-katanusatope. 1Co(CO)3H-aktusHas copmall. Kak oHa
HasblBaeTca? N3MeHaeTCcsa nm KOOPpAMHALNOHHOE YMCNO U CTEMEHb OKUCIEHUS METANNNYECKOro
ueHTpa?

[Mpouecchbl NOArOTOBKM Chipbs ANS KATANMTUYECKOro KpekmnHra. PasHoBMOHOCTY, KpaTkas
xapakTepucTuka.

MexaHn3M TepMM4eckoro npespalleHns HenpeaenbHbIX YrneBo4opOLA0B B ra30Boi hase. XMn3m
peakuui.

Jarte kpaTkyto xapakTepucTuky CBS3nN Mexay cogepXxaHuem cepbl B Hetptn 1 cogepxaHmem CAB.
[MpvBeOnTe N NOSICHNTE OCHOBHbIE NMONOXEHUS TEOPUU XUMNYECKON KUHETUKM "aKTUBHbIX
coynapeHuin" AppeHuyca.

AnekTpodunbHoe npucoeanHeHne. O6bsCHNTE ¢ No3numnii Teopun MO permocenekTMBHOCTb
rmopobopupoBaHus (npucoenmHeHne BH3) ntoboro TepMmHanbHOro ankeHa.

OC06EeHHOCTN TEXHONOTMMN KaTanMTUYECKOro KPEKMHra ocTaTo4yHoro cbipbs. OcobeHHOCTH
ochopMneHns peakTopHoro bnoka.

Kak pacnpenensitotcst OCHOBHbIE rpynnoBble KOMMOHEHTbI HE(PTY B HEQPTSAHBIX (PpakumsX.
HanuwwnTte OCHOBHble peakuun, B KOTOPbIe BCTYNAKT apoMaTmnyeckue yrnesonopobl.
[MprBeonTe N NOSICHNTE OCHOBHbIE NMOMOXEHNS TEOPUM XUMNYECKON KUHETUKM U NEPEXOOHOro
cocTosiHMSA ("aKTMBMPOBAHHOIO Komnnekca").

MeTton MO B onncaHum XMMU4YECKON CBA3KN. 3aHATble (CBA3bIBAKOWME U HECBA3bIBAOWMNE) U
cBoboaHble MO. BBMO n HCMO. Kakne cBoiicTBa MONEKYbI XapakTepuayoT noTeHumnanb
noHnzaumm (I, aB) n anekTpoHHoe cpoacTeo (A, aB) aTux MO?

['MaporeHn3aunoHHble NPoLEecChl B MPUCYTCTBUN KaTtannu3aTtopoB. Pa3zHOBUAHOCTU NPOLIECCOB.
AnnapaTtypHoe opopmMneHue.

MexaHun3m oépaaoBava apoMatTnHeckmnx yrnesongoponos npu KataimnTM4eCkoM KpekunHre.

LaiiTe cpaBHUTENbHYIO OLEHKY pacTBOPSIOLE CNOCODHOCTM NapadoUHOBLIX, apOMaTUYECKMX U
HagoTEHOBbLIX YrNEeBOA0OPOOOB BEH3NHOBON PpakLmMmM MO OTHOWEHWIO K CMONIMCTO-acaanbTEHOBbLIM
BelecTBaM.

Y10 Takoe katanua, kakme Buabl katanmsa Bbl 3Haete? B yem nposBnAaeTcsa XMMN3m nencTeums
KaTa}'II/I3aTOpOB?

Kakyto cTepeon3omepmio NposBnsieT 3-MeTunneHTeH-2. HanmwmTe cTpykTypy CTepeon3oMepoB 1
Ha30BUTE VX.

"MOpOKPEKMHT B NpucyTcTBMM gobasok. Mpouecc deba - koMbukpekuHr. OcobeHHoCTU
annapaTypHoOro ocpopMIeHNs, XxapakTeprUcTKa NPoaykToB 1 MyTW UX NCMONb30BaHNS.

Hanvwute ocHOBHblE peakuun NpeBpaLleHnsi OCHOBHbIX KNIACCOB CEPHUCTbIX COeaNHEHNIA
NPUrMaPOOYNCTKE.

KakoBa cBs3b Mexay NIOTHOCTbIO U BO3PAcTOM HE(PTU B COOTBETCTBUM C TEOPUEN ee
OpraHN4Yeckoro NPONCXOXAEHMS.

Kakyto ctepeonsomepuio nposiensiet H-bytaH? Kakue xapakTepHble COCTOSIHUS (M30Mepbl),
pasnMyarolmnecs no sHeprocoaepXaHno BO3HNKAOT Npu cBob6oaHOM BpauweHun Bokpyr C2 - C3
cBa3un. [lainTe Ka4eCTBEHHYO XapakTepPUCTMKY CPaBHUTENbHOM YCTOMYMBOCTIN BO3HMKAOLWMX
N30MepoB.
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MexdasHblii kaTanna. PaccmoTpuTe katanutmyeckuii umkn Ctapkca Ha npuMmepe aTUINpoBaHNS
(BpoOMUCTLIM 3TUNIOM) aleTaTta HaTpus B NPUCYTCTBUM BpoMuaa TeTpadyTmnaMMoHus.

7.1. OcHOoBHas nuTeparypa:

1.l'eonorus. Yactb V: Kpuctannorpadgus, MMHepanorms n reonorns KaMHeCamoLBETHOMO CbipbS:
YyebHoe nocobue nns By3os AsTopbl: Epmonos B.A., llyHaes B.A., MoceiikuH B.B.N3patensbctBo:
MopHas kHura; M3patenbctBO MOCKOBCKOrO rocyapCTBEHHOrO ropHOro yHnusepcuteta, 2009
r..."Knuracgpong"

2.9Konorust n aKOHOMMKa NPuUPoOAONoNb3oBaHms: y4ebHk AsTop: nog pea. 9.B. MNpycosa
N3patenbcteo: KOHNTN-OAHA, 2012 r..."KHuradoHa"

3.Iybokas nepepaboTtka BypbIx yriei ¢ Nony4eHnem Xuakmx Toname 1 yrneponHbix Matepunanos
ABTop: oTB. pea. .. Npnuko Napatenscteo: CO PAH, 2012 r..."KHuragooHa"

4 Victopus ['po3HeHCcKnx HedpTsHbIX npombicnos AsTopsbl: Ixadgapos K.W., Oxadapos d.K.
W3patenbctBo: Nazoun npecc, 2010 r..."KHuradgpoHn"

5.EanHbI TapndoHO-KBaNndrKaunoHHbIA cnpaBoYHUK paboT u npodoeccuii paboumx. Beinyck 5:
pasnen "eonoropaseenoyHble 1 Tonorpago-reoge3nyeckune pabotol”. Beinyck 6: pazgens

"BypeHue ckBaxuH", "[obblya HedoTn 1 rasa". Boinyck 36: pasnen "MNepepaboTka HedpTw,
HedpTenpoay... iapatenoctBo: Cnbupckoe yHMBepcuTeTckoe nanaTtenbcreo, 2009 r..."KHuragoHa"

7.2. JlononHuTenbHasa nuteparypa:

1.Kypc akonoro-akoHoMu4eckoro aHanmaa: yiebHoe nocobue Astop: benoycos A.W. N3paTenbcTBo:
duHaHcbl 1 ctatucTuka, 2009 r..."KnuragooHn"

2.OKOHOMUKA 1 opraHn3auunsi Npupoaonob3oBaHns: yuebHuk Astopbl: MoTpasHbii .M.,
INykbsnumkos H.H. N3paTtenscteo: KOHUTU-OAHA, 2012 r..."KHuragooHa"

7.3. UHTepHeT-pecypcChbl:

BacHues K.C. HedpTrerasosas ruagpomexaHuka: y4eb. nocobue ans noarot. 6bakanaspoB 1 MarmcTpos
- http://www.knigafund.ru/books/30135

Kannan A.B., Kannan B.E., MaweHko M.B., OseykuHa E.B. PelweHne skoHOMUYeCcKmx 3aad Ha
KoMmnbtoTepe: yuebHoe nocobue. - http://www.knigafund.ru/books/122545

KceHseHnko B.W., TapunrnHa H.®.TexHonorns XxmMmnyeckmx npon3sBoacTs: YyebHoe nocobue -
http://www.knigafund.ru/books/19156

TapumrnHa H.®., Hemuosa B.I"., Pycun B.H., Xopbkos A.B. XuMuyeckas TexHonorus
HeopraHM4yecKnx BEWeCTB N TEXHONOrNS XMMNYECKMX NPON3BOLCTB -
http://www.knigafund.ru/books/19156

®dponos B.®., PomaHkos l.I'., Pnuctok O.M. MeTtoabl pacyeta npoLeccoB 1 annapaTtoB XMMUY4eCKOM
TexHonornn (npumepsl 1 3agaqn) - http://www.knigafund.ru/books/57927

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHure OucumnInHbl "TexHonorny nepepaboTkn NPUPOOHbLIX SHEPrOHOCUTENENR 1 YrnepoaHbIX
Matepuanos" npennonaraeT MCMNonb30BaHME Cneayowero MatepmanbHO-TEXHNYECKOro
obecneyvyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

NabopaTtopusi KOMNbIOTEPHbIX TEXHONOMNIA. Y4ebHO- Hay4yHO - nccnenoBaTenbckue naboparopum
kadgoenpbl BBH n B TexHonornyeckoro ueHTpa KAOY.

YTeHne nekuuin, C NPUMEHEHNEM UHTEPaKTUBHbIX cpeacTs (Npe3eHTauuns B Microsoft PowerPoint),
npoBeneHne nabopaTopHbix paboT, KOHTPObHbBIX PAboT, MOArOTOBKA K Y4acTMIO B KOHGDEpEeHLMM,
camocTosTenbHas pabota CTyLEeHTOB MO TeMaM 1 pasaenam AUCLUNINHDI.

LOns obyyarowmxcs obecnedyeHa BO3IMOXHOCTb ONepaTMBHOro obmeHa nHgpopmaumen ¢
0TEeYEeCTBEHHbIMU N 3apybeXXHbIMU By3aMu, NPeanpusTUSML U opraHn3aunsmm, obecnevyeH gOCTyn K
TpebyeMbiM ans OOPMMPOBAHNS NPOGECCUOHANBHBIX KOMMNETEHLNIA COBPEMEHHbBIM
NpogoeccrnoHanbHbiM 6a3aM AaHHbIX, MH(POPMALIMOHHBIM CMPABOYHbBIM U MOMCKOBLIM CUCTEMAM.
Kadbenpa BBH n B, peanuaytowas oCHOBHble 0bpa3oBaTtenbHbie NPOrpamMmbl CneunanncTos,
bakanaspuaTa n MmarmctpaTypbl, pacnonaraet MatepmanbHO-TEXHNYECKO 6a3oi, obecneynBatoLlen
npoBeneHne BCex BUAOB NabopaTopHOM, ANCUUNNNHAPHOM 1 MEXONCLMNINHAPHON NOArOTOBKM,
NPakTUYECKOW 1 Hay4YHO-MCCNenoBaTeNbCKON paboTbl 0byHatoWmnxcs, NPesyCMOTPEHHbIX y4EOHbIM
nnaHoM By3a. OTa 6a3a COOTBETCTBYET AENCTBYIOWMNM CAHUTAPHbBIM 1 MPOTUBOMOXAPHbLIM Npasunam
N HopMaM, B TOM yncne obecnedeHbl OOCTYN K NONUrpacpnyeckomy 1 yrnakoBo4HOMy 060pyaoBaHNIO U
Hanmyne maTepuanos BedylWmMX MUPOBbLIX NPON3BOAUTENEN.

MuHMManbHO HEOOXOAUMBIN AN peanusauun MarMcTePCKON NporpaMMbl NepeyeHb
MaTepuanbHO-TEXHNYECKOro obecneyeHns BknovaeT B cebs: yuebHble nabopatopun 1 ayamtopum
By3a, OCHaLlEHHbIE COBPEMEHHbLIM 060PYAOBAHNEM M CTEHAAMU, MO3BONSIOWMMM BbINONHATb
nabopatopHble NPaKTUKyMbl; COBPEMEHHbIE KOMMbIOTEPLI, 00 bEANHEHHBIMW TOKANbHBIMM
BbIYUCNIMTENBHBLIMU CETSIMU C BbIXOAOM B VIHTEPHET; N3MEPUTENbHBLIE CPELCTBA BEAYILNX COUPM.
Ncxogsa ns OOIM Bysa, kaxaas gucumniuHa noggepxaHa cooTBETCTBYIOWNMU IMLEH3VOHHbIMA
NPOrpaMMHbIMU NPOOYKTaAMW.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHno 131000.68 "Hedpterazosoe neno" n Marnctepckom nporpamMmMme He npeaycMoTpPeHo .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 36013 5AE
CrtpaHnua 17 n3 18. 111 VHI:I

S OEMALR G



Mporpamma aucumnnmvHbl "TexHonorun nepepaboTku NPUPOLHbLIX SHEPTOHOCUTENEH U yrnepoiHbix MaTepuanos”; 131000.68
Hedprerazosoe neno; ooueHT, K.H. (poueHT) Kemanos P.A.

ABTOpP(bI):

Kemanos P.A.

"t 201 .
PeueH3eHT(bl):

Kemanos A.®.

"t 201 r.

PeructpaumnoHHbii Homep 36013 5AE
CrtpaHnua 18 n3 18. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



