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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

[aHHas yuebHas gucumunnmnHa BkntodeHa B pasaen " M2.B.4 MNpodheccuoHanbHblit" 0CHOBHOW
obpasoBaTtenbHol nporpammbl 131000.68 HedgoTerazosoe Oeno M 0THOCMTCS K BapMaTMBHON YacTw.
OcBavBaeTcs Ha 2 Kypce, 3 ceMecTp.

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 AUCLIMIMIMHBI COCTaBnsSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUNMINHBI 3a4€T B 3 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
TemaTtnyecknn nnaH gUcCUMUNIUHbI/MOAYNS

Buabl n yachbl

ay,oMTopHOM paboThbl,
Pasnen ¥ P P

Henens WX TPy A0EMKOCTb Tekywue copmbl
NI Bcuannaael - (CeMeCTRCoyecrpa (8 vacax) KoHTpONS
Nexuun MpakTnueckuelllaboparopHole
L 3aHATUSA paborbl

Tema 1.
TonnvMBHO-3HepreTU4eCKUn
6anaHc CTpaHsbl.
IdunHamuka passutus
1 HedgoTenepepabarbiBaroLlen 3 ] ] 0 3 KONNTOKBUYM
"INpOMbIWNEHHOCTH.
[MoHaTne o NpupoaHOM
1 NOMyTHOM rase.
[MepcnekTuBbl
HedpTenobbIun.

Tema 2.
Knaccugomkaums
HedpTen no NOCT.
‘|ICocTaBneHune wngpa
HedpTun. MNogroToeka
HedoTV K NepepadboTke.

Tewma 3. lNepBryHas
neperoHka HeTn n
ra3okoHmeHcara Kak
OCHOBHOM npoLiecc
3.|pasneneHns nx Ha 3 5-7 0 0
dopakuunm.
Knaccndpomkaums
HedpTenpoaykToB Nno
Ha3Ha4YeHwuo.

Tema 4. dusnyeckune
NpOLLECCbl O4YUCTKN Y

4 |Pa3nenexns HeqTAHOro
‘Icbipbs. [loTo4Hasa cxema
npon3BoACTBa Macern.

KONnokenym

) KONnnokemym

KOHTPO/bHas
3 8-9 0 0 2 paboTta

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

10-11 1 0 ) KO/MNOKBUYM
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Bugbl n yachbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 6. Obwas

xapakTtepucTuka

OEeCTPYKTUBHbIX

npoLeCccCoB. i KONNOKBUYM
6'TepMVI‘-IeCKV|e 3 12-13 0 0 2

npovecchbl nepepaboTku

HEeqITAHOroO Chipbs.

Tema 7.
7.|TepMokartanutunyeckume 3 14-15 1 0 2 KONNokBIyM

npoLecchl.

Tema 8. KOHTpO/bHas
8.l maoporeHn3aunoHHble 3 16-17 1 0 2 pabota

npoLeccsl.

Tema . 'toroeas 3a4ert
" |dopma KoHTpOnNA 3 0 0 0

Wtoro 4 0 18

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 (3 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.

naboparopHasi pabora (3 yaca(oB)):

MeTonbl onpeneneHns MonekynspHon Macchl. [laBneHne HacblWeHHbIX Napos, METoOb
onpegeneHns (rpagouk Kokca, gpopmyna AwBsopTa, aKCrnepuMeHTanbHbIn MeTon). BaskocTs -
InHammnyeckas, KuHemarmyeckas, ycnosHas. Metoapl onpeneneHunsl, 3aBUCMMOCTb BA3KOCTU OT
Temnepartypsbl. Haekc Baskoctu (UB), KoadhdpULMEHT BA3KOCTN, BA3KOCTHO-BECOBAS KOHCTaHTa
(BBK). Tennosble CBOMCTBA - TENNOEMKOCTb, 3H-TaNbNUS, TENNOTA UCNAPEHUS, TENNOTBOPHAS
CNocobHOCTb (BbICWAS M HM3LWAS), pacyeTHble (opMynbl. TeMnepatypa BCMbIWKKW, BOCMIAMEHEHNS,
CaMOBOCMNAMEHEHMS, UX 3aBMCMMOCTb OT TeMnepaTtypbl kKuneHus. JlabopatopHble MeETOAbI
onpegneneHns aTnx nokasartenen. IKcnnyarauMOHHbIe XapakTepucTukm TONInB 1 Macen.
HuskoTemnepaTypHble CBONCTBA - TeMrepaTypa NOMyTHEHUS U 3acTbiBaHUs. ManakomeTtpuyeckune
CBOICTBA HECPTEOUTYMOB - TEMMEPATYpPa PasMsaryeHns, TBEpPAOCTb, PACTAXMMOCTb.

Tema 3. MNepBuuHas neperoHKa HedpTH U ra3aokoHaeHcaTa Kak OCHOBHOM NnpoLecc
paspeneHus ux Ha ppakummn. Knaccudpomkaums HedpTenpoayKToB Mo Ha3HaAUYEHUIO.

PerncTpaunoHHbiii Homep 38913
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naboparopHas pabora (2 yaca(oB)):

ATMOChepHO-BakyyMHas neperoHka HedoT. TeXHUYecKuii aHanna 6eH3NHOB, AN3ENbHbIX TOMMB,
macen. MonekynsipHas OUCTUNNSUUS.

Tema 4. dusunyeckue npoueccbl OYUCTKN U pa3neneHunsa HEd)TSIHOFO CbIpbAi. NMoTtoyHasa cxema
npoun3soncrtea Maceil.

naboparopHas pabora (2 4aca(oB)):

OumncTka HEQTSAHbIX MACNSHbIX copakunii n3bupartensHbiMn pactsoputenamu. lenapadvHuaauns
An3enbHOW dopakumm kapdammaom. KNCnoTHO-WeNoYHas o4ncTka HedTAHbIX MACTSHBIX OPaKLNIA.

Tema 5. deaccanbTn3aaumsa HepTAHbIX OCTAaTKOB A1 NOMTyYEeHUs1 OCTaTOYHbIX Macen U Cbipbs
ONs BTOPUYHbIX npoueccoB. CenekTMBHaA O4MCTKa MacnsiHbix copakuusi. CHUXeHue
TeMmneparypbl 3aCTbiBaHMA HepTAHbIX (ppakumn. Metoabl aenapacouHn3aumm.

NeKuMoHHoe 3aHsiTue (1 Haca(os)):

TeopeTnyeckme 0CHOBbI AeacanbTn3aumm HePTAHbIX OCTATKOB XUAKMUM MPONaHoOM.
[MpuHuUMnNanbHas TexHonornyeckasa cxema npouecca. TeopeTnyeckme OCHOBbI NpoLecca,
npuHUMnuanbHas cxema. CenekTuBHblE PaCTBOPUTENU, NPUMEHSIEMbIE B MPOMbIWIEHHOCTHU.
JenapaguHusaumnsa HedpTAaHbIX opakuunin oxnaxageHnem nx pactsopos. [NprHumnuanbHas cxema.
KapbamupaHas nenapacuHmsaumns HedTaHbIX copakumin. OuncTka XMakux HedpTaHbIX ppakuuii
ancopbeHTamn. KOHTakTHas 04nCTKa HEPTSHOIO Chipbs C MOMOLWbBIO aacopbeHToB. PasHoBNOHOCTH
ancopbumnoHHoi ouncTkn. OTxo4bl NPON3BOACTBA K MyTW UX PauMOHaNbHOr0 NCMONb30BaHNS.
OxpaHa Tpyna Ha ycTaHOBKaxX OYUCTKN MaCNsHbIX dopakLmiA.

naboparopHasi paborta (2 4aca(oB)):

JeacoanbTmaaums HeTAHbIX OCTATKOB A/15 MONYYEHMS OCTATOYHbIX MACEN W Chlpbs ANS
BTOPWYHbIX NPOLECCOB.

Tema 6. O6L,a0 XapaKTepuUCcTUKa OeCTPYKTUBHbIX NpoueccoB. TepMuyeckmne npoL,ecchbl
nepepaboTKn HeEPTAHOro ChIPbS.

naboparopHasi pabora (2 4aca(oB)):

KokcoBaHune HedpTsHOro coipbs. Mnponns. BucbpekunHr. OkncneHne Tsxesnbix HeTAHbIX OCTaTKOB.
Tema 7. TepmokaTanuTMyeckume npouecchol.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

OcHOBHble BUAbl TEPMOKATANNTMYECKMX NPOLLECCOB HedpTenepepaboTkun. Ponb katannsaTtopos, nx
BNMSIH/E HA M3MEHEHMe KavecTBa NpoaykToB. KatanmaaTtopHole sabl. ObpaTtnmas n HeobpaTtumas
[e3aKkTBaums KatanmaaTopos. TpeboBaHUs, NpenbsBnsieMble K kKaTanuaatopam. PakTopbl,
onpenensiowme rnybuHy TepMokaTanmTM4eckoro npeBpaLleHnst - o6 beMHas (MaccoBasl) CKOPOCTb
nofayn cblpbs, KPaTHOCTb LMPKYNAUMY KaTannsaTtopa, Temneparypa. Katanutmnieckunin KpekuHr
Ponb 0Te4eCTBEHHbIX Y4EHbIX B pa3paboTke 1 NPUMEHEeHUN KaTann3aTtopoB. AMOPdHbIE U
KpucTannamyeckue katanmsatopbl TUrbl Cbipbs COBPEMEHHbIX YCTAHOBOK KaTalIUTUYECKOro KPekuHra.
[MpuHuMnuanbHas cxema yCTaHOBKU C MbIIEBUOHBIM UNU MUKPOCHPEPUHECKUM KaTann3aTopoM.
OcHoBHble annapartbl peakTopHoro 6noka, N T-peakTopsbl. MepcnekTMBbl pa3BUTUS NpoLecca.
Vicnonb3oBaHne 0Te4eCTBEHHOI0 Cblpbsl. TEXHUKO-9KOHOMUYECKME NoKasaTenu rnpouecca.
KaTtanntuyeckunini pudpopMmnHr 6eH3nHOB. 3Ha4eHNE 1 OCHOBHbIE HaMpaBneHMs nNpo-uecca. PaboTbl
OTEYECTBEHHbIX Y4EHbIX B 06/1aCTU KaTanuTn4eckoro pugpopMHHra. OCHOBHbIE (PaKTOPbI-Ka4eCTBO
CbIpb$i, COCTaB U 06BbEM LIMPKYNNPYHOWEro BOAOPOACOoAepXaLlero ra3a. Katanusartopbl. Tennosoi
adbdhekT npouecca n ero BnsiHMe Ha odoopMieHne peakTopHoro b6noka. MNoTtoyHas cxema
npouecca. PeakTopHbIli 6nok. KOHCTpykumMs peakTopoB. PereHepauns katanmaatopa. BooopoaHas
Koppo3us. HenpepbiBHbIE Npouecchl pupopMuHra TexHNKo-3KOHOMUYeCcKue rnokasaTenu.
OcobeHHOCTN aKcnyaTaumm ycTaHoBOK. TexHmka 6e30nacHOCTM Ha yCTaHOBKaXx.

naboparopHas pabora (2 4aca(oB)):
Katanutmnyeckuin pucpopMmnHr 6EH3NHOB.
Tema 8. N'MpporeHn3aLmoHHbIe NpoLecchl.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

KTPOHHEBH
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Ponb 1 3Ha4yeHne rmaporeHn3aumnoHHbIX NPOLLECCOB B COBPEMEHHOI HedpTenepepaboTke Mx
3HauyeHue onsa yrnybneHuns nepepaboTkn HETM, MNOBLILWEHNS Ka4ecTBa NPOAYyKTOB 1 OXpaHbl
BO34ylWHOro 6acceliHa. Pa3HOBUAHOCTU MMAPOreHN3aUnoHHbIX MPOLECCOB, FMAPO0YNCTKA
ancTunnaToB. OCHOBHbIE (DAKTOPbI: pacxol BOAOPOAa, kaTanuaaTtopsbl. MprHumnuansHas
TEXHOMorMyeckas cxema ruapooYMCcTKM AM3enbHoro Tonnmea. MartepuanbHblii 6anaHc,
TEXHMKO-3KOHOMMYecKne nokasartenu. M'mopoobeccepunBaHne HePTSHbIX OCTATKOB. TMAPOKPEKHHT.
OcHoBHble NapameTpbl, kaTanuaaTtopbl. OfHO- 1 ABYXCTyrneH4aTblii npouecc. MpuHumnnuanbHas
cXema OByXCTyMNeH4YaToro rmapoKpekuHra ANCTUNNSITHOrO Cbipbs. MatepuanbHbiin 6anaHc.
XapakTepucTvka 0CHOBHbIX NPoaykToB. Pecypcbl Bogopoaa. OcobeHHOCTH 0bcnyXmBaHms
MMOPOreHN3aUmnoHHbIX MPOLECCOB.

naboparopHas pabora (2 4aca(oB)):
[(MOPOKPEKUHI HEQPTSAHOIO ChipbS.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
Hepens | camocTosiTenbHon [TpyA0eMKOCTb
ceMecTpa paboTbl (B yacax)

CTyOEHTOB

DopMbl KOHTPONS
CaMOCTOATEeNbHOMN
paboTbl

N Paspen

OuvcumnnuHbl CemecTp

Tema 1.
TonnneHO-aHepreTn4eckmii
6anaHc cTpaHbl.
HunHamrka passntus
HedgoTenepepabdatbiBatoLlein noaroToBska K
"INPOMbILWNEHHOCTN. KONNOKBUYMY
[MoHsaTHe o NpupoaHOM
1 NOMYTHOM rase.
lMepcnekTuBhbl
HedpTenobbIuN.

Tema 2.
Knaccugomkaums
HedgoTe no FOCT. 3 5.4 |MOArOTOBKA K 6
"|ICocTtaBneHve wugpa KONNOKBNYMy
HedoTu. MNMoaroTtoeka
HedoTV K nepepaboTke.

Tema 3. lNepBryHas
neperoHka HeTn n
ra3okoHmeHcara kak
OCHOBHOW npouecc
3.|pasgeneHns ux Ha 3 5-7
dopakumn.
Knaccugomkauums
HedTeNPOOoyKTOB Mo
Ha3Ha4YeHwuo.

Tema 4. dunsnyeckune
nNpouecChbl OYNCTKM U
4 (Pa3neneHns HedTaHOro 3
‘Icbipbg. [loToyHas cxema
npoun3BoaCcTBa Macen.

6 KONNOKBUYM

KONNokKBnym

noaroToBka K

K KBUYM
KONNOKBUYMY 6 onnokemy

noaroToBka K
8-9 |KOHTpONbHOW 6
paboTte

KOHTPO/bHAs
paboTta

KETPOHHBH
B_EPCHTET
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Buabl
Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 5.
Heacganbtnsauuns
HedTAHbIX OCTATKOB
ONs nonyyeHuns
OCTaTO4HbIX Macen un
Cblpbs AN BTOPUYHbIX
NpoLIeCCOoB. NnoAroToBka K
"|CenekTnBHasa o4mcTka 3 10-11 KONNMOKBUYMY 6 KONNOKBIYM
MacnsiHbIX cppakuns.
CHuxeHwune
Temnepartypbl
3aCTbiBAHUSA HEPTSAHbIX
dopakuunin. Metoabl
nenapaguHusaunm.
Tema 6. Obwas
XapakTepucTuka
NECTPYKTUBHBIX
NpPOLIECCOB. noaroToBka K
‘Tepmnyeckue 3 12-13 KONNOKBUYMY 6 KONNOKB1YM
npouecchl nepepaboTku
HEeTAHOro Cbipbs.
Tema 7.
.|TepmokaTanuTnyeckme 3 14-15 :8#;8;33;‘3; 6 KONNOKBUYM
npoLecchl.
Tema 8. NoOAroToBKa K
[l'moporeHn3aunoHHbIe 3 16-17 |KOHTpONbHOM 8 Ko'ngO”bHaﬂ
npoLecchl. paboTte pabota
WNtoro 50

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

NHTepakTnBHbIE METOABI OBYHEHUS, KEAC-TEXHONOMMN, METOL NPOEKTOB, MOPTHONNO, LNCKYCCUS,
TPEHWHT, urpa. MNMpoBoasTCSA NeKuUn N NPakTUYECKMe 3aHATUS C UCMONb30BaHNEM KOMMbIOTEPOB U
nabopatopHbIX yCTaHOBOK. Bonbluas yactb Mmatepuana nsy4aeTcs camMoctosTenbsHo. CeMnHaphbl B
LNanoroBOM pexume, k pabote KOTOpbIX MPUBEKAOTCSA BeAylWMe NCCneaoBaTen u
CneunanuncTbl-NPakTUKK, U SBASIOWNIACS OCHOBON KOPPEKTUPOBKM MHAMBMAYANbHbIX Y4eOHbIX MNaHOB
MarncTpa, ANCKYCCUW, KOMMbIOTEPHbIE CUMYNSALIAMN, OEN0BbIE N PONEBbLIE UTPbl, PAa360P KOHKPETHbIX
CUTyauuia, rpynnoBble ANCKYCCUW, pe3ynbTaTbl paboTbl CTYAEHYECKMX NCCNeaoBaTeNnbCKMx rpynmn,
BY30BCKME N MEXBY30BCKUX MHTEPAKTUBHbIE KOHDEPEHLIMMN 1 BEOMHAPbI, BCTPEYN C
NpeacTaBUTENSMU POCCUNCKNX 1N 3apyDeXXHbIX KOMMAHWIA, rOCYAAPCTBEHHbIX U 0OWECTBEHHbIX
opraHusaumii, MacTep- Knaccbl 3KCNepToB 1 CNeumnanMcToB. DNEKTPOHHbIA 00pa3oBaTeNbHbIiA
pecypc, MOHOrpadum, HayyHble cTaTtbk, y4ebHble Nocobums, METOANYECKUE YKa3aHNS.

PerncTpaunoHHbiii Homep 38913
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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
crneunanucTbl-NPakTUKK, U SBASIOWNIACS OCHOBOIN KOPPEKTUPOBKM UHAMBMAYANbHbBIX Y4eOHbIX MNaHoB
MaruncTpa, AUCKYCCUW, KOMMbIOTEPHbIE CUMYNSILIAK, OEN0Bble N PONEBbIE UTPbl, Pa3bop KOHKPETHbIX
CUTyauuid, rpynnoBble ONCKYCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKMX NCCeaoBaTenbCkmx rpynm,
BY30BCKME N MEXBY30BCKUX MHTEPAKTNBHbIE KOHCPEPEHLIMMN 1 BEOMHAPbI, BCTPEYN C
NpeacTaBUTENSIMUA POCCUNCKUX U 3apyDeXXHbIX KOMMAHWUIA, rOCyAaPCTBEHHbIX U 0OWECTBEHHbIX
opraHu3aumii, MacTep- Knaccbl 3KCNepToB 1 CNeunanicToB. DNEKTPOHHbI 06pa3oBaTeNbHbIi
pecypc, MOHorpadum, Hay4Hble cTaTtbl, y4ebHble Mocobums, METOANYECKUE YyKa3aHUS.

MpoBoaaTcs nekumm n nabopaTopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, N1abopaTopHbIX
CTEHL0B, MOOENVPYIOLWMNX NPOLECCHI OCBOEHUS NMPUPOAHbLIX OUTYMOB 1 CBEPXTAXENbIX HEQTEN,
NporpamM KOMMbOTEPHOrO MOAENUPOBAHNS, KOMMbIOTEPOB. Bonblasa Yyactb Matepunana nlyyaetcs
CaMOCTOSATENbHO.

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:

- TEKYLWMIA KOHTPONb (B T. Y. ONPOCHI BO BPEMS CEMUHAPCKMX, N1abopaTopHbIX 3a-HATUIA,
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 KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. TonnMBHO-3HepreTM4ecKUn 6anaHc cTpaHbl. JlMuHamuka pa3BuTus
HedpTenepepabarbiBatoLL,e MPOMbILLIEHHOCTU. [TOHATME O NPUPOAHOM U NOMYTHOM rase.
MepcnekTuBbl HedpTEAOObIUN.

KONINOKBUYM , NPVMEPHbIE BOMPOCHI:

Tonnuneo-aHepreTMyeckuin 6anaHc ctpaHbl U Mupa. 3HaveHne HeddTn, ra3a H TBEPAbIX FOPHOYMX
MCKOMaeMbix B HAPOOHOM xo3smcTee PO.

KETPOHHBH
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Tema 2. Knaccudpukaumsa Hechbten no FOCT. CocraBneHue wmncppa Hecptu. NMoarotoeka HehTn
K nepepaborke.

KONNOKBUYM , NMpUMEPHbIE BOMPOCHI:

dpakUMOHHBIA cocTaB HedpTen H HedpTenpoaykToB. Cnocobbl pa3roHkn HedoTel, NOCTENEHHOE 1
oQHOKpaTHoe ucnapeHue, kpmeble pasroHkn O n UTK. NlabopaTtopHble METOObI PA3rOHKMN.
HasHauyeHue kpuBbix pa3roHku. [Npenmywectea pasroHku no ON. Cxema pasroHku no O B
MPOMBbILWEHHbIX YCNoBUSiX. MNOTHOCTb ? abcontoTHas U OTHOCUTENbHAS, Pa3MEPHOCTb, 3aBUCMMOCTb
OT TemnepaTtypbl, xapaktepuayrownin paktop. OnpeneneHme NIOTHOCTU CMECel BA3KNX MPOaYKTOB.
[MnoTHOCTb raza. MonekyngapHasa Macca Kak oyHKUMS Temnepartypbl KUNEHNS HepTenpoayKToB,
dopmyna BoiHosa, Kpara. MeTtoabl onpeneneHns MonekynspHom maccol. JlaBneHne HacblWeHHbIX
napos, MeToapbl onpeneneHus (rpadpuk Kokca, popmyna AwsopTa, 9KCNeprMMeHTasbHbIA METOL).
BsaskocTb - AuHamnyeckas, KnHemaTudeckas, ycnosHas. Metonbl onpeneneHunsl, 3aBMcUMOCTb
BA3KOCTW OT Temnepartypbl. VIHoekc BaskocTu (B), kospdomumeHT BA3KOCTU, BA3KOCTHO-BECOBAs
kKoHcTaHTa (BBK). Tennosble CBOMCTBA - TEMIOEMKOCTb, SHTANbMNNSA, TENOTA UCMAPEHNS,
TENNOTBOPHAs CNOCOOHOCTb (BbICLIAS M HU3WAs), pacyeTHble popMynbl. Temnepartypa BCrbILWKMY,
BOCM/IaMEHEHUSI, CAMOBOCMIAMEHEHUS, UX 3aBMCMMOCTb OT TeMnepaTtypbl KuneHus. JlabopatopHble
MeTobl onpeneneHns aTux nokasarenen. SKcnnyaTtaunoHHbIE XapakTePUCTUKN TOMANB U Macen.
HuskoTemnepaTypHble CBOMCTBA - Temrneparypa NoMyTHEHNS 1 3acTbiBaHUs. ManakomeTpuyeckne
CBOICTBA HECPTEOUTYMOB - TEMNEpaTypa pasmMsryeHns, TBEpPAOCTb, PaCTXMUMOCTb. MNMoHATe 06
3NEKTPUYECKMX N ONTUYECKMX CBONCTBAX HEQPTM U HEPTEeNpoayKToB. TpeboBaHUs K MOLArOTOBIEHHOA
HedTH, HeobxoamnmMocTb 06e3BOXMBaHNSA 1 0b6ecconvBaHns HedpTei. MoHsATUE 0 HEPTSAHbIX
9MYNbCUAX, METOLbl Pa3PYLIEHNS (MEXAHNYECKNIA, TEPMUYECKUIA, XUMUYECKUIA, NEKTPUYECKNIA).
3akoH Ctokca. BHyTputpybHas neamynbcaums. Ctabunmsauns HeoTei. YCTaHOBKM KOMMIEKCHOWA
nogrotosku Hedptn (YKITH).

Tema 3. lNepBuyHasa neperoHka HedpTN U ra3oKOHAeHcaTa Kak OCHOBHOM Npouecc pa3geneHus
Mx Ha cppakumu. Knaccudpumkaumsa HeptenpoaykTos N0 Ha3Ha4YeHUIO.

KONNOKBWUYM , MPUMEPHbIE BONPOCHI:

1 MNogroTtoeka K npakTuyecknm 3aHaTuam rno Temam 1.1 MNMoctpoenne NTK ona Hedoten n
HedgoTenpoaykToB 1 nepesog ux B OW. 1.2 CocTaBneHne MatepuanbHbix 6anaHcoB YyCTaHOBOK
noarotoBku Hedptun. 1.3 CocTaeneHne. matepmanbHbix 6anaHCcoB YCTAHOBOK NEPEroHkn HedpTu. 1.4
OnpeneneHve TeMnepaTypHOro pexvma KOnoHH neperoHkn Hedptm rpagomyeckum metonom. 1.5
Tennosble pacyeTbl. ATMOCPEPHO-BaKyyMHas neperoHka Hedptn. PasHoBUMAHOCTb cxeM. BakyyMHas
neperoHka magdyta. OcobeHHOCTM KOHCTPYKLMM BaKyyMHOW KONOHHbI. Ponb BogsiHOro napa npwu
neperoHke HepTn. Skonormsa npouecca. TexHNKO-aKOHOMUYecke nokasarenu NnepBnYHoOm
neperoHkn HedTu.

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

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Cocrtas, (P3NKO-XMUYECKUE M SKCMNyaTaunOHHbIe CBONCTBA HEPTSAHbBIX ppakumi. Llenn n 3apayu
o4ncTkn. OCHOBHbIE NoKasaTtenn kayectsa HedpTenpoaykToB. MeTofbl O4NCTKU HEQPTSHOMO ChipbS.
DKonormyeckme acnekTbl O4UCTKN HEAPTENPOAYKTOB. TeopeTnieckme 0CHOBbI NPOLIECCOB C
ncnonb3osaHnem pactesoputeneit. Cunbl MEXMONEKYNSPHOMO B3aMOAENCTBUS N NX POSIb B OYUCTKM
HedPTAHbIX dopakuuni.

Tema 5. OeaccanbTnaaumsa HepTAHbIX OCTAaTKOB A1 NMOMTyYEeHUs1 OCTaTOYHbIX Macen U Cbipbs
ONs BTOPUYHbBIX npoueccoB. CenekTMBHaA OYMCTKa MacnsiHbix opakuusi. CHUXeHue
Temneparypbl 3aCTbiBaHMA HepTAHbIX (ppakunn. Metoabl aenapacuHn3aumm.

KOMNOKBMYM , MPMMEPHbIe BOMPOChHI:
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LeacoanbTmaaums HeTAHbIX OCTATKOB A/15 MONYYEHMS OCTATOYHbIX MACen U Cblpbst AN BTOPUYHbIX
npoueccoB. TeopeTnyeckme 0CHOBbI AeacanbTuaauny HeTSHbIX OCTATKOB XMAKUM NMPONaHoM.
MpuHUMnanbHas TexHonormyeckas cxema npouecca. CenekTnBHasi 04MCTKa MACNSIHbIX dopakLms.
TeopeTnyeckne 0CHOBbI NpoLiecca, NpuHuMnuanbHas cxema. CenekTuBHbIE PacTBOPUTENN,
NpuMeHsieMble B NpoMbllwneHHocTn. KapbammaHas aenapacouHmaaums HedTSaHbIX opakLmiA.
MpuHumnuanbHas cxema. OuncTka Xnakux HedpTsHbIX dopakunii ancopbeHTamu. KoHTakTHas
04MCTKA HEPTSIHOTO ChiPbS C MOMOLWbBIO aAcopbeHToB. PasHoBUAHOCT aacopOLUMOHHOM OYUCTKM.
OTxoAabl NPOU3BOACTBA K MYTW MX PaLMOHaNbHOro ucnonb3osaHus. OxpaHa Tpyna Ha ycTaHoBKax
OYUCTKM MaCNSHbIX copakLmMiA.

Tema 6. O6LL,as XxapakTepucTUKa AeCTPYKTUBHbIX NpoueccoB. TepMuyeckue npouecchbl
nepepaboTkm HePTAHOro Cbipbs.

KONNOKBUYM , MPpUMEpPHbIE BOMPOCHI:

MeTtoabl XuMmnyeckoin nepepaboTkm HEPTAHOrO chipbs. Obwas xapakTepucTka AECTPYKTUBHbIX
npoueccoB. Ponb NpoueccoB XxMMn4eckor nepepaboTku Cbipbs B YBEIMYEHNN PECYPCOB U
NOBbLIWEHWN Ka4ecTBa MOTOPHbIX TonnmB. OcobeHHOCTH TexHoNorMm (obnactb Temnepartyp,
LaBNeHUA, NCNONb30BaHNS TENNOHOCUTENEN, KaTannM3aTopoB, TENNOBbIE 3PAEKTbI, PELMPKYNALNS).
MepcnekTrBbI Pa3BUTMSA XUMUYECKMNX NPOLLECCOB NepepaboTkn HedTSHOro cbipbs. Knaccndmkaums.
Tepmuyeckne npouecchl NnepepadboTkn HEPTSHOroO Cbipbs. KoKkcoBaHMe TSXeENbIX HEPTAHBIX
ocTaTkoB. KokcoBaHume kak cnocob yrnybneHns nepepabotku Hedot. OCHOBHbIE (haKTOpbI.
HegotaHom yrnepon, nytn ero ncnonb3osaHus. AnnaparypHoe ocpopmneHue. Nepuoaunyeckune,
nonyHenpepbiBHbIE, HEMPEPBIBHbIE NpoLecchl. MatepuanbHblii 6anaHc. MNpuHuunuansHas
TEXHONOrM4Yeckas cxema 3ameIEHHOro KOKCoBaHus. Myt ncnonb3oBaHns NPOayKTOB.
TexHMKO-9KOHOMMYECKME nokasaTenu paboTbl yCTAaHOBOK. ICTOYHUKN 3arpsa3HeHns npmMpoabl 1 NyTu
NX CoKpalleHns. TepMOOKUCIMTENbHbIE Npouecchl. HedoTsHble BUTYMbI, NYTU KX NCMONb30BaHNS.
Cnocobbl NoNy4YeHMs OKUCNEHHbIX BUTYMOB. BnnsHue Ccbipbs U peXxuMa Ha NPOoLECC OKUCNEHNS.
MpuHUMNanbHas TEXHONOrMYyeckas Cxema HenpepbIBHOO OKUcneHns. MartepranbHbiii 6anaHc. [Masbl
OKMCNEHMS, NX COCTaB, 06e3BpeXnBaHMeE.

Tema 7. TepMoKaTanuTnyeckme npoLecchbl.
KONIOKBUYM , MPUMEPHbIE BOMPOCHI:

OcHOBHbIE BUAbI TEpMOKATaNNTMYECKMX NPOLLECCOB HedpTenepepaboTku. Ponb katann3aTtopos, nx
B/IMSIH/E HA M3MEHEHNE KayecTBa NpoaykToB. KatanmaatopHbele sabl. ObpaTtnmas n Heobpatumas
Ie3akTmBaums katannsaTtopos. TpeboBaHus, NpenbsBnseMblie K katanmaatopam. PakTopbl,
onpegnensiowme rnybrHy TepMokaTanmTMyeckoro npeBpaLeHns - o6 beMHas (MaccoBasi) CKOPOCTb
nogayv Cbipbs, KPATHOCTb LUMPKYNAUUKM KaTanmsaropa, Temneparypa. Katanutmnyeckuin KpekuHr Ponb
OTEYECTBEHHbIX Y4EHbIX B pa3paboTke 1 NpMeHeHnn KaTannm3aTopoB. AMOPMOHbIE 1
KpucTannnyeckmne KkarannmaaTopbl TUnbl Cbipbs COBPEMEHHbIX YCTAHOBOK KaTalMTUYeCKOoro KpekunHra.
MpuHUMNUanbHasa cxema yCTaHOBKM C NbINEBMOHBIM U MUKPOCHEPUHECKMM KaTann3aTopoM.
OcHoOBHble annaparbl peakTopHOro 6noka, MM T-peakTopsbl. MNepcnekTuBbl PasBuTS Npouecca.
Vicnonb3oBaHne 0Te4ECTBEHHOIO Cblpbs. TEXHUKO-9KOHOMUYECKME NoKa3aTenu npouecca.
Katanutnyeckunii pudoopMmnHr 6eH3nHOB. 3Ha4YeHne 1 OCHOBHbIE HanpaseHms npouecca. Pabota
OTEYECTBEHHbIX Y4EHbIX B 06/1aCTN KatanuTnyeckoro pudgpopmmnHra. OCHOBHbIE (PaKTOPbI-Ka4eCTBO
Cblpbsi, COCTaB 1 06EM LIMPKYNMpYoWwero sogopoacoaepxailero rasa. Katanmsartopbl. Tennosoi
appeKkT npouecca 1 ero BInsSIHNE Ha 0PopMIIeHNE peakTopHoro 6noka. lNMoTo4YHas cxema npouecca.
PeakTopHbiin 6nok. KoHCTpykumsi peakTopos. PereHepaunst katanmsatop. BooopoaHas kopposus.
HenpepbiBHbIE NpoLecchl pudopMmHra TexHNKO-akoHoMnYeckne nokasatenn. OCobeHHOCTM U
aKcnayaTauum ycTaHoBOK. TexHnka 6e30nacHOCTI Ha YyCTaHOBKaX.

Tema 8. N'MpporeHM3aLmoOHHbIE NPOLLeCChl.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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Ponb 1 3Ha4yeHne rmaporeHn3aumnoHHbIX NPOLLECCOB B COBPEMEHHOI HedpTenepepaboTke Mx
3HauyeHue onsa yrnybneHuns nepepaboTkn HETM, MNOBLILWEHNS Ka4ecTBa NPOAYyKTOB 1 OXpaHbl
BO34ylWHOro 6acceliHa. Pa3HOBUAHOCTU MMAPOreHN3aUnoHHbIX MPOLECCOB, FMAPO0YNCTKA
ancTunnaToB. OCHOBHbIE (DAKTOPbI: pacxol BOAOPOAa, kaTanuaaTtopsbl. MprHumnuansHas
TEXHOMorMyeckas cxema ruapooYMCcTKM AM3enbHoro Tonnmea. MartepuanbHblii 6anaHc,
TEXHMKO-3KOHOMMYecKne nokasartenu. M'mopoobeccepunBaHne HePTSHbIX OCTATKOB. TMAPOKPEKHHT.
OcHoBHble NapameTpbl, kaTanuaaTtopbl. OfHO- 1 ABYXCTyrneH4aTblii npouecc. MpuHumnnuanbHas
cXema OByXCTyMNeH4YaToro rmapoKpekuHra ANCTUNNSITHOrO Cbipbs. MatepuanbHbiin 6anaHc.
XapakTepucTvka 0CHOBHbIX NPoaykToB. Pecypcbl Bogopoaa. OcobeHHOCTH 0bcnyXmBaHms
MMOPOreHN3aUmnoHHbIX MPOLECCOB.

Tema . UToroeasi popma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:

TonnuneHO-aHepreTUHecKnii 6anaHc CTpaHsbl.

OvHamuka passutusi HegotenepepabatbiBatoleli NPOMbIWAEHHOCTU. [PUPOAHBIA 1 NONYTHbIA ras.
MepcnekTrBbl HedhTEROObIYN.

DU3NKO-XUMUYECKME XapaKTEPUCTUKN HECPTU N HEGDTENPOIYKTOB.

TexHonorunyeckas knaccudpmkaums HedpTv n HedptenpoaykTos. [oarotToeka HepTeln K nepepaboTtke
MNepBrnyHas nepepaboTtka HedoTw.

AnnapaTypHOe 1 TEXHONIOrMYEeCcKoe 0GDOPMNIEHNE NPOLIECCOB NEPBUYHON 1 BTOPUYHOI NepepaboTku
HedTM 1 rasa

MpuHUMNbI pa3melleHns obopynoBaHust Tpybyatbix ycTaHoBoK. Pabota yctaHoBok ABT
MeTonbl pasneneHuns yrneBooopoaHbIX ra3oB. Kpatkas xapaktepucTtuka.

PanounkanbHO-LEMHON MEXaHN3M TEPMNYECKOro NpeBpaLLeHns yrnesoLopoL0B B ra3oBon dhase.
OcHoBHble cTagun npouecca.

Xummyeckas TepMoanHaMmnKa, ee OCHOBHble 3aaaqn. dHeprus Mmbbca Kak oyHKLUMS XMMUYECKOM
TepMoOMHaMKKK, METObl ee pacyeTa.

Y10 Takoe CKOPOCTb U KOHCTaHTa CKOPOCTM peakuun, Kak OHU MOTyT ObiTb BblpaXXeHbl.
Kak cBsizaHa CKOpPOCTb FOMOreHHOM KaTannTMyeckom peakumn ¢ KOHLEHTpaumen katanmaaropa.

3anauu, cTosilume nepen HedptenepepabaTbiBatoLleit OTPACbIO MO MOBbIWEHUIO TNYOUHbI
nepepaboTkn HedOTV N NPON3BOACTBY NEPCMEKTUBHbLIX TOMAMB.

Hanuwmnte 0CHOBHbIE peakuun, B KOTOPbIE BCTYNAKOT ankaHbl.

MprHUKMNbI Noabopa 1 OLUEeHKM 3PPEKTUBHOCTM KaTanm3aTopos, NMPUMEHSIEMbIX B
HedbTenepepaboTke.

Y10 Takoe aHeprusa aktnsaumm.

3amecTtutenbHas HomeHknatypa NIOMAK opraHnyeckmx coeamHeHunin. PogoHavanbHas CTpykTypa u
XapakTepucTu4eckue rpynribi.

Tepmuyeckne npoueccol nepepadbotkn THO, nx pa3HOBUAHOCTA, KAYECTBO U MyTW UCMONb30BAHUS
NpPOOyKTOB.

HedoTb Kak KonnongHbi pacTeop. BnnsHvue KonnonaHbiX CBOMCTB HECPTM HA TEXHONOTMIO ee
nepepaboTKu.

Xumpnyeckue npespatieHns HagTEHOBbIX YrNeBOAOPOA0B NPY KaTaNUTUYECKOM KPEKUHTE.

Kakve naHHble (MI/IHI/IMaJ'IbHOG KOﬂVI'-IeCTBO) HeobxoauMbl Ans SKCrNepmnMeHTaNibHOro ornpeneneHns
dHEeprnn akTneaunn.

KaTtanua komnnekcamm nepexogHbix Metannos. PaccMoTpuTe akTMBaumMIo nponuneHa npu ero
rmapodopmunmpoBaHumn Ha Co-katanmsartope. DCO(CO)SH-aKTVIBHaSI cpopMaD. Kak oHa
HasblBaeTca? 3MeHsaeTCcsa nm KOOpAMHALNOHHOE YMCNO 1 CTEMEHb OKUCIEHNS METaNNNYECKOro
ueHTpa?

[Mpouecchl NOArOTOBKU Chipbs ANS KaTanMTUYeCcKoro KpekmHra. PasHoBuMOHOCTH, KpaTkas
XapakTepucTuka.
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MexaHn3m TepMMYecKoro npespalleHns HenpeaenbHblX Yrneso4opoaoB B ra3oson dpasze. XvMMmM3m
peakuui.

[aiTe KpaTKyto XapakTepuCTUKYy CBSI3M MeX Ay CoAepXaHneM cepbl B HedpTn 1 conepxaHnem CAB.

I'IpleeJ:u/lTe N NOACHNTE OCHOBHbIE MOJIOXEHNSA TeOpPUin XUMUYECKOWN KUHETUKU "aKTUBHbIX

coynapeHuin" AppeHuyca.

AnekTpodunbHoe npucoennHeHne. O6bsACHNTE ¢ Nno3numnii Teopun MO permocenekTMBHOCTb
rmppobopupoBaHms (npucoennHeHne BH3) nioboro TepMmnHanbHOro ankeHa.

OCo0beHHOCTN TEXHONOMMK KaTanMTUYECKOro KPEKUHra 0CTato4yHoro cbipbs. OCobeHHOCTH
0hopMIIEHNS peakTopHOro 6noka.

Kak pacnpenensitotcsi OCHOBHbIE rpynnoBble KOMMNOHEHTbI HEPTW B HERTSHBIX (OPaKLIMSX.
Hanvwute oCHOBHblE peakLuun, B KOTOPbIE BCTYNAKOT apoMaTnyeckme yrnesoaopoLbl.

[MprBeonTe N NOSICHNTE OCHOBHbIE NONOXEHNS TEOPUM XUMUNYECKON KUHETUKM U NEepexXoaHoro
COCTOSIHUSA ("aKTMBMPOBAHHOrO KoMnnekca").

Meton MO B onncaHum xumMm4eckom cBs3n. 3aHsTble (CBA3bIBAIOWME N HECBSA3bIBAOWNE) U
csoboaHble MO. BBMO n HCMO. Kakne cBorcTBa MONEKY/bl XapakTepuayoT NoTeHUManb
noHnzaumm (I, aB) n anekTpoHHoe cpoacTeo (A, aB) aTnx MO?

M'maoporeHn3aunoHHble NPOLEeCcChl B MPUCYTCTBUN KaTtanns3aTtopos. PasHOBUMAHOCTM NPOLECCOB.
AnnapartypHoe othopMneHue.

MexaHun3m o6pa303ava apomMatun4ecKmnx yrnesongoponoB npu KataintTm4eckom KpekmHre.

LaiiTe cpaBHMUTENbHYIO OLIEHKY pacTBOPSIOLE CNOCODHOCTM NapadoUHOBLIX, apOMaTUYECKMX U
HagdTEHOBbLIX YrNEeBOA0POOOB BEH3NHOBON PpakLmMmM MO OTHOWEHMIO K CMONIMCTO-acapanbTEHOBbLIM
BelecTBaM.

YTo Takoe kaTanus, Kakue Buapl katannaa Bbl 3HaeTe? B 4eM nposiBNSeTca XumMnam gencrens
KaTanmsaropos?

Kakyto cTepeonsomepmio NposBnsieT 3-MeTunneHTeH-2. HanmwmTe cTpykTypy CTepeom3oMepoB 1
Ha30BUTE WX.

MMapoKpekmHr B npucyTcTBun nobaeok. MNpouecc geba - kombukpeknHr. OcobeHHOCTH
annapaTtypHOro oOpMNIEHNS, XapakTePUCTKa NPOAYKTOB 1 MyTN NX UCMONb30BaHUSI.

Hannwunte oCHOBHblE peakuun NpeBpaLleHnsi OCHOBHbIX KNIACCOB CEPHUCTbIX COeANHEHNIA
NPUrMaPOOYNCTKE.

KakoBa cBs3b MeXJy NMNOTHOCTbIO N BO3PacTOM HEQPTM B COOTBETCTBUU C TEOPUEN ee
OpraHMN4ecKkoro rnponcxoXxXgeHus.

Kakyto ctepeonsomeputo nposiensieT H-6ytaH? Kakue xapakTepHble COCTOSIHMS (M30MepbI),
pasnuyarowmecs no SHeProcoAepXaHuio BO3HNKAOT Npu cBo6oAHOM BpalleHun Bokpyr C2 - C3
cBa3un. [lanTte kKa4eCTBEHHYIO XapakTepuCcTKy CPaBHUTENbHOM YCTONYMBOCTN BO3SHUKAIOLWMX
N30MepoB.

MexxpasHeblii katanns. PaccMoTpuTe katanutmyeckuin umkn Ctapkca Ha npumepe aTUAMpPOBaHNS
(BpoMUCTbIM 3TUOM) aueTaTa HaTpust B NpucyTcTBumM 6pomMmaa TeTpabyTmnaMmMoHms.

7.1. OcHOoBHas nuTeparypa:

1. Y. 1. Necoconep Mepepabotka HedpTU: y4ebHoe nocobue. - M.: Onumn-busHec, 2011. - 224 ¢. - 10
3K3.

2. NBIC-texHonorunn: IHHoBauunoHHas umsunuaaumns XXI seka / A.K. KasaHues, B.H. Kucunes, O.B.
Pynenckuiz; Mop pen. A.K. KazaHuesa, [.A. Pybsanbtepa. - M.: HALL UHdpa-M, 2012. - 384 c.:
60x90 1/16. - (Hay4Has mbicnb). (n) ISBN 978-5-16-005468-1, 500 ak3.
http://znanium.com/bookread.php?book=340870

3. 9koHoMuKa npupooononb3oeaHus: Yueb. nocobue / O.C. Lnmosa, H.K. Cokonosckui. - 2-e nag.
- M.: IHDPA-M, 2012. - 362 c.: 60x90 1/16. - (Bbiclee obpasosaHue). (nepennet) ISBN
978-5-16-004893-2, 500 3k3. http://znanium.com/bookread.php?book=325009
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Cumakosa. - M.: U ®OPYM: HNL NHgopa-M, 2013. - 208 c.: un.; 60x90 1/16. - (Bbicwee
obpasosaHue). (nepennet) ISBN 978-5-8199-0521-0, 1000 3ka.
http:/http://znanium.com/bookread.php?book=327494

5. Bacunbes, C. V. TexHonorns noarotoBku rpyHTOB K pa3paboTke B 3UMHUIA NEpMOA NPU OCBOEHNM
nonesHbIx nckonaembix BoctouyHo-Cnbmpckoro permoHa [OnekTpoHHbI pecypc] : MoHorpadgous / C.
N. Bacunbes, B. H. AHchepos, B. M. Menkosepos. - KpacHosipck : Cnb. doepep. yH-T, 2012. - 152 c.
- ISBN 978-5-7638-2560-2. http://znanium.com/bookread.php?book=441891

6. Feonorusi, reorpadpus u rnobanoHas aHeprusi, 2012, €1 (44) / l'eonorus, reorpadus u
rnobanbHas aHeprus, €1 (44), 2012. http://znanium.com/bookread.php?book=423347

7.2. lononHutenbHasa nuteparypa:

1.Hoeas Poccuitckas aHumknoneoms. B 12-u 1. T.12 (1) Hutpa-OpneaH. / Pegkon.: A.[l. Hekunenos,
B.. Oanunos-IaHunbsH. - M.: SHumknoneaouns: HALU MH®PA-M, 2013. - 480 c.: 84x108 1/16.
(nepennet) ISBN 978-5-94802-053-2, 6500 ak3.http://znanium.com/bookread.php?book=200104

7.3. UHTEepHeT-pecypcChbl:

BacHues K.C. Hedbterasosas rugpomexaHuka: y4eb. nocobve ans nogrot. 6akanaBpoB U MarncTpoB
- http://www.knigafund.ru/books/30135

Kannan A.B., Kannan B.E., MaweHnko M.B., OseykuHa E.B. PelweHne skoHOMUYeckmx 3anad Ha
KoMnbtloTepe: y4ebHoe nocobue. - http://www.knigafund.ru/books/122545

KceHzeHko B.W., TapunrnHa H.d.TexHonorns XuMmnyeckmx npon3sBoacTs: YyebHoe nocobue -
http://www.knigafund.ru/books/19156

Tapuuruna H.®., Hemuosa B.I"., PycuH B.H., Xopbkos A.B. Xumnyeckasa texHonorus
HeopraHM4yeckmnx BelWecTsB U TEXHONOrNS XMMNYECKMX NPON3BOLCTB -
http://www.knigafund.ru/books/19156

®dponos B.®., PomaHkos lN.I"., ®nuctok O.M. MeTtoabl pacyeta npoLeccoB 1 annapaTtoB XMMUY4ECKOM
TexHonorum (Npumepsbl 1 3agadn) - http://www.knigafund.ru/books/57927

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune oucumnnuHbl "MepcnekTnBHbIe NPOLECChl MPONU3BOACTBA TOMIUB, MACen 1 YrnepoaHbIX
Matepuanos" npennonaraeT UCMonb30BaHME CneayolWero MatepmanbHO-TEXHNYECKOro
obecneyeHus:

PervncrpaumnoHHblii Homep 38913 DAEKTPOHHEH
Ctpanunua 16 n3 18. il VHITI E_EPC{PITET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby



Mporpamma ancumnanHbl "MNepcnekTrBHbIE NPOLECCHl NPOM3BOACTBA TOMANB, Macen 1 yrnepodHbix matepuanos”; 131000.68
Hedprerazosoe neno; ooueHT, K.H. (poueHT) Kemanos P.A.

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
HanpasneHnto 131000.68 "HedpTerazosoe neno" n marncrepckoin nporpamme OCBoeHme
BbICOKOBSA3KOWM HEPTM M NPUPOLAHbIX BUTYMOB .
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