Mporpamma amcumnnmHel "Mpouecchl 1 annapatbl HedpTe- 1 rasoxummnyeckor nepepabotkn”; 21.04.01 "Hedgoterazosoe aoeno".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

WHcTUTYT reonornm n HedpterasoBbix TEXHONOIMIA

DE
wW CEL e
+ ﬁ:f

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma AUNCLUUMNINHDbI
Mpouecchbl 1 annapatbl HeddTe- 1 ra3oxmMmyeckon nepepaboTkum

HanpasneHue nogrotoeku: 21.04.01 - Hedprerasosoe neno

Mpodounb NoAroToBKW: TeXHONOrMM HedpTu, raza v NPUPOAHbLIX BUTYMOB
Keanugoukaums BbinyCKHMKA: Maructp

®dopma 0by4eHns: o4Hoe

S3bIk 0ByHeHWsI: pyCCKUlA

Non Hayana obyyeHuns no obpasoBaTenbHol nporpamMme: 2020

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma amcumnnmHel "Mpouecchl 1 annapatbl HedpTe- 1 rasoxummnyeckor nepepabotkn”; 21.04.01 "Hedgoterazosoe aoeno".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma amcumnnmHel "Mpouecchl 1 annapatbl HedpTe- 1 rasoxummnyeckor nepepabotkn”; 21.04.01 "Hedgoterazosoe aoeno".

Mporpammy noucuunnvHel paspaboTan(a)(n) 3asenyownii kagenpoi, o.H. (npodgeccop) Kemanos A.®d. (Kadpenpa
BbICOKOBSA3KMX HECPTEN 1 NPMPOLHBIX BUTYMOB, IHCTMTYT reonorum n Hedoterasosbix TexHonoruii), Alim.Kemalov@kpfu.ru
; DOLLEHT, K.H. (BoueHT) Kemanos P.A. (KadheLpa BbICOKOBA3KNX HEQPTEN U NPUPOAHBLIX BUTYMOB, VIHCTUTYT reonorum u
HedoTerasoBbix TexHonoruii), Ruslan.Kemalov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
Orik-2 CnocobeH ocyLWwecTBNATb NPOEKTUPOBAHNE 06EKTOB HEPTErasoBoro NPON3BoLACTBa
MK-8 CnocobeH aHann3npoBaTb M NPOEKTMPOBAaTb TEXHONOMMYECKNe NpoLEecchl B

obnacTu: 0obblyun, cbopa 1 NPOMbICIOBOrO KOHTPONS YrIEBOLOPOLAHOIO Chipbsl HA
Cylle 1 Ha Mope, TPyb6oNpOBOAHOrO TpaHcnopTa HeddT 1 rasa, nepepaboTku
yrneBonOpPOLOB 1 YrNEPOAHbLIX MATEPUANIOB, XpPaHEHUS, CObITa HEQOTK, rasa u
NPOOYKTOB UX NepepaboTku

nK-9 Cnoco6eH BbINONHATb TEXHUKO-TEXHONOrMYECKUe pacyeTbl 060pyLoBaHus,
NPOBOAUTL aHaNM3 NPOLIECCOB C LIeNbIO NMOBbIWEHNS UX SHEPrO- U
pecypcocbepexeHusl, OLEeHKN S3KOHOMUYECKON 3COPEKTUBHOCTY @1 SKONOrNYECKON
Be3onacHoCTu

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

Karanutuyeckue npoueccol nepepaboTku yrneBoLOPOLHOrO Chipbs.

OKOnormyeckune xapakTepUCTNK MOTOPHbIX TOMMB.

MeToabl pacwupeHns NPOM3BOACTBA CBETbIX HEAPTENPOAYKTOB MPU NEPBUYHON NeperoHke HedpTu.
TeopeTnyeckne 0CHOBbI TUMOBLIX MPOLECCOB NepepaboTkn HedpTn, rasa 1 ApPyroro yriesoAopoLHOro Chipbsi.
MpuHUMNnanbHOe YCTPOMCTBO 1 METOAbI pacyeTa annapaToB U MaLWH.

CoBpeMeHHble 1 NepcrnekTUBHbIE KOHCTPYKLMW annapaTtos Be4ylMX POCCUACKMX NPOM3BOAMTENe 060pyA0BaHNS 1
psina 3apybexHbIX prpM.

TeHOeHUMM pa3BUTUSI NPOLIECCOB HedpTerasonepepadoTku.

Knaccudpmkaumsi OCHOBHbIX (TUMOBbIX) NMPOLECCOB U annapaToB TEXHONOMMK HedgoTerasonepepaboTKu.
HasHauyeHve pacyeta NnpoLeccoB 1 annapaTos 1 ero coaepxaHue.

HeobxoanmocTb yrnybneHus nepepaboTkn HedpTH 1 rasa.

CylWwHOCTb U HeobxoOMMble Mepbl NSl PeleHnst 3Ton NpobneMsi.

HanpasneHuns, BapuaHTbl U NEPCNEKTUBbLI PA3BUTUS BXHENILMX NPOLLECCOB HedpTenepepaboTku 1 NX porb B BbIBOAE
OTpac/in Ha HOBbIW, BbICOKWNIA YPOBEHb Pa3BUTUS.

JonxeH ymeTb:
Mpon3BoonTb pacyéTbl, CBA3aHHbIE C onpeneneHnem rinybuHbl nepepaboTkoi Chipbsi.

BbibrpaTb onTvManbHyto cxeMy nepepaboTkn HEPTSHOIO Chipbs U NPOLLECCOB MONyYeHWs HEPTENPOOYKTOB C
3a4aHHbIMK 3KCMyaTaunoHHbIMY CBOCTBAMU.

Wcnonb3osatb MHpopmauuio 13 cneunanbHom nmntTepartypbl B npouecce NPpUHATNA CaMOCTOATE IbHbIX peLLIeHVII7I npun
BbIMONTHEHUWN NMpPOeKTa.

anIMeHFITb 3HAHUA 0 HOBEMLWUX OOCTUXEHUAX B XUMUYECKON TEXHONOrNW TONNBA U BbICOKOIHEPTreTUYECKUX
BelwecCTs.

rlpl/IMeHﬂTb VMHCTPYMeHTaNbHble METOAbl PU3NKO-XMMNYECKOr0 aHanma3a KayecTsa Cbipbs U Noy4Yalowmnxcs B
XUMUKO-TEXHONOIrM4eCkKoMm npotecce.

JonxeH Bnanetb:

TexHonornyeckmmm HaBblkamu NepepaboTkn HEPTEra3oBOro Chipbs U TBEPALIX SHEPrOHOCUTENEN.
MeToaamy CoBEpLIEHCTBOBaHNS U MHTEHCUGIMKALIMM TEXHONOMMYECKMX NPOLIECCOB.
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NHxeHepHbIMU HaBbikamu o 6e3onacHoii aKkcnayaTauuy NpoMbILIEHHbIX MPOLLECCOB U PErynMpoBaHns KayecTsa
NPOIyKTOB yrie- u HegoTenepepaboTku.

HaBbikamu paboTbl C Hay4HOW NMTepaTypoli C LUefblo onpeneneHust HarnpasneHnsl UCCNeAoBaHnsl U peleHns
creumannampoBaHHbIX 3a4ay.

WHdpopmauumeir n 3HaHnamm:

ObLwme NONOXeHNS 0 COCTABNEHNN MaTEPUANbHbIX 1 SHEPreTUYeckux GanaHcos.

OCHOBHbIE NOHSATUS 1 3aKOHbI MaccoobMeHa.

Cnocobbl BelpaxeHus coctasa ¢oas.

OcHoBHble 3aKOHbI MaccoobmeHa.

Knaccundomkauns oByXKOMMOHEHTHBIX CMECen XUAKOCTEeN.

OcCHOBHblE 3aKOHbI (Pa30BOr0 PaBHOBECHUS.

PaBHoBeCHbIe cocTaBbl pas.

PaBHOBecKe ABYXKOMMOHEHTHbIX CUCTEM.

YpaBHeHVe 1 KpuBas paBHOBECKUSI a3 BUHapHOM cmecw.

OpnHokpaTtHoe ncnapeHme (KoHoeHcaums).

MHorokpaTHOe ncnapeHune n KoHgeHcaums.

lMocTeneHHoe ncnapeHune (KoHaeHcaums).

MpuHUMNUanbHoOe YyCTPONCTBO PEKTUPNKALNOHHON KOMOHHbI.

MatepuanbHblit 6anaHc pekTUPMKALMOHHON KOMOHHBI.

MuHUManbHblIE NOTOKM OPOLIEHNS U NAPOB.

Tennosoi 6anaHc KONOHHbI.

BnvsHme namMeHeHUs NOTOKOB NapoB 1 ¢pnerMbl Mo BbICOTE KOMOHHBI HA paboyyio NMHNMIO.
AHanuTnyeckue MeTonbl pacyeTa Yucna TeopeTuyeckux Tapenok.

OnpepeneHne onTManbHOro donerMoBoro (MapoBoro) Yucna.

OPPEKTMBHOCTL TAPENKN.

BnusHme Temnepatypbl BBOAUMOrO Chipbsi Ha paboTy pekTUUKALNOHHOM KOMOHHbI.

BnunsHue pasneHns Ha npouecc pektudukauunm.

OcobeHHOCTU paboThbl PEKTUGUKALMOHHO KOMOHHBI C BBOAOM BOASIHOIO napa.

PekTndomkaums MHOroKOMNOHEHTHbIX CMEeCen.

OcobeHHOCTM pacyeTa pekTUgmKaLum MHOFrOKOMMIOHEHTHBIX CMECEiA.

PacyeT pexvma nonHOro opoLweHust NPy pekTMgnKaLmm MHOrOKOMNOHEHTHbIX CMECeN.
MpubnuxeHHbIA MeToA pacyeTa pekTUdMKaLuum MHOrOKOMMOHEHTHBIX CMecei npu paboyem conerMoBoM Yumche.
AHannTMYeCKUin pacyeT Ymcna Tapenok B KONOHHE Npy pekTUgrkaunm MHOrOKOMMOHEHTHON CMeCH.
OcobeHHOCTUN pacyeTa CNOXHOW KONOHHBI ANs peKTudomkaLMm MHOFOKOMMOHEHTHOM CMeCH.
OcobeHHOCTU paboThbl CIOXHOM KONOHHbI C MPOMEXYTOYHBIM OPOLIEHVEM.

BnusiHne KoHUEHTpaumm pasnensiowero areHTa u TemMnepaTypbl CUCTEMbI HA BENUYMHY KO3dpdomLmeHTa
OTHOCUTESIbHOWN NETYy4YeCTH.

LonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTD!

MN3yunTb TEeopUto NpoLeccos nepepaboTku YrneBoaoOpPOLHOMO ChiPbS.

OBnapeTb TEXHONOrMSAMK NO NepepaboTke yrns, HedpTn 1 rasa.

YMeTb NpoBOAMTb ONTUMN3ALMIO CYILECTBYIOWMX TEXHONOMMYECKNX NPOLEeCCOB.

N3yyeHne TeopeTnyecknx 0CHOB TEPMOKATaIMTUYECKUX NPOLLECCOB NepepaboTkn yrneBOAOPOAHOMO ChipbS.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gucuunnuHa (Mofynb) BKAoYeHa B pasgen "B1.B.04 OucumnnvHbl (Mogynu)" OCHOBHOW NPOgIEeCCUOHASTbHON
obpaszoBatenbHoi nporpammel 21.04.01 "Hedoterazosoe aeno (TexHonormm HedoTw, rasa v NPUPOAHLIX 6UTYMOB)" 1
OTHOCUTCS K BapuaTMBHOM 4acTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6bem oucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuML(bl) HA 216 yaca(os).
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KoHTakTHasi paboTa - 72 yaca(os), B TOM 4yncne nekuum - 20 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 50 Yaca(oB), KOHTPONb caMoCTosITENbHOM paboThl - 2 Yaca(os).

CamocrTositenbHasi paboTa - 126 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).

dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: OTCYTCTBYET B 1 ceMecTpe; 3a4eT BO 2 CEMeCTpe; 9K3aMeH B 3
cemecTpe.

4. CopepxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYeCTBa aKkageMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW U CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl gucumnanHbl / MX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoblie
Jlekumn 3aHATUSA paboTbl

Tema 1. TonnueBHO-3HEpPreTM4ecKuin

KOMMNEKC n
1 HedpTenepepabaTbiBatoLas ] 1 0 0 6

" InpoMbIWNeHHOCTL. COBPEMEHHbIE

npobnembl 1 3a8a4n HedoTe- U

rasonepepaboTKu.
5 Tema 2. lNMpouecchl NepBUYHON 1 o 0 2 6

" |nepepaboTkn HedpTU 1 rasa.

Tema 3. [1eCTpyKTUBHbIE MPOLIECCHI

3 rnybokoi nepepaboTkn HedPTU. ’ 1 0 4 8
" |Tepmnyeckme npoueccsl.

TepMuYeckuii KPEKWHT, BUCOPEKMHT

Tema 4. leCcTpyKTUBHbIE NPOLIECCHI
rnybokoi nepepaboTkn HedTW.

4. [Tepmuyeckme npoueccsl. 1 1 0 2 8
KokcoBaHune n nnponus
yrnesogopoos.

Tema 5. [1eCTpyKTUBHbIE NPOLIECCHI

rnybokoi nepepaboTkn HeQTW.

5 Tepmunyeckue npoueccol. OkmucneHne 1 1 0 5 6
" lyrneBo4opoaoB U NX NPOM3BOAHbIX

MONEKYNSPHbIM KUCNIOPOAOM 1 B

NPWCYTCTBME 030Ha.

Tema 6. 'eTeporeHHo -
6. [kaTanuTmnyeckme npoueccsl. 1 1 0 4 6
Katanutnyecknin KpekumHr.

Tema 7. [eTeporeHHo -
7. [kaTanntmyeckre npoLecchl. 1 1 0 4 6
Katanutnyecknin pdoopMuHr.

Tema 8. Npouecchl nonyyeHns
8. [Bopopopna. TonnmsHO - 2 0 0 2 16
HepreTn4eckmne yCtaHOBKN.

Tema 9. NeTeporeHHo -
KaranMtuyeckme npoLecchl.
9. [MMOPOKPEKMHI HEPTAHBIX PpaKLUN. 2 1 0 2 10
'mppupoBaHre opraHny4ecKmnx
COEeONHEHNIA.

Tema 10. NeTeporeHHo -
10.|kaTannTrnyeckmne npoLeccol. 2 1 0 2 10
MmapoouncTka HeOTAHbIX chpakLNiA.

Tema 11. MNMepepaboTka
1. HegoTe3aBOACKMX ra3oB. 2 1 0 2 8

CrpaHnua 513 17.




Mporpamma amcumnnmHel "Mpouecchl 1 annapatbl HedpTe- 1 rasoxummnyeckor nepepabotkn”; 21.04.01 "Hedgoterazosoe aoeno".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 12. NeTeporeHHo -
Katanntmyeckue npoLecchl.
V3omepu3zaums yrneBooopoLoB v
12. JeankunmposaHune 2 1 0 2 13
ankmnapomMaTmnyeckumx
YyrneBonopOLO0B.
Tema 13. NeTeporeHHo -
Katanutmyeckue npoLecchl.
13. Mpouecchl gernapmposaHus 8 2 0 4 6
OpraHnNyeckmnx CoOeouHEHU.
Tema 14. NeTeporeHHo -
Katanmtn4yeckume npouecchl.
14.|f'napartaums onecounHos. lNMpoueccl 3 2 0 2 6
Ha OCHOBE okcmpa yrnepona u
BOOOpPOAA.
Tema 15. NeTeporeHHo -
Katanutmyeckue npoLecchbl.
15. Mpouecchl OKMCNEHNS OpPraHNYeCcKmx 3 2 0 8 6
COEeONHEHNIA.
Tema 16. NeTeporeHHo -
KatanMtuyeckme npouecchl.
16. Mpouecchbl nonuMepmsaunm 3 2 0 8 5
oneqgoHOB.
Utoro 20 0 50 126

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. TONNMBHO-3HEPreTMYECKUIA KOMIIEKC U HedpTenepepabarbiBaroLL,asi MPOMbILLIEHHOCTb. COBpeMeHHbIe
npo6nembl U 3apaun HedoTe- U rasonepepaboTKu.

I. CocTosiHne oTevecTBEHHOM HedpTenepepabaThiBaOLLEN NPOMBILNIEHHOCTU.
OcHoBHbIE HanpaBneHnst pasBuTUS HedoTenepepabaTbiBatowel NPOMbILIEHHOCTU.
HekoTopble TeHAeHLUN Pa3BUTS MUPOBOI NepepaboTkn HedhTU.

Karteropuv ToNnuBHO - aHepretTudecknx pecypcos (TOP):

1. BocnpowuseoanMele (Bo306HOBNSIEMbIE),

2. HeBocnpon3BonuMble (HEBO30OHOBNSEMBIE).

Il. NMocnencteue rnobanbHOro aKONOrM4YECKOro Kprauca:
1. KUCNOTHbIE OOXAMN,

2. NapHWKOBbI 3PdeKT,

3. 3arpsi3HeHne cpeabl CynepakoTOKCUKaHTaMM,

4. paspyLweHne 030HOBOMO CNos.

MNoBbilWeHME NNaHETAPHON TEMMIEPATYPbI.

HeobxoanmMocTb n3MeHeHus rnobanbHol SHepPreTUYeckom CTpyKTypbl.

Tema 2. Mpoueccbl nepBuYHON NepepaboTku HedpTH U rasa.

1. HasnauyeHune npouecca, XxapaktTepucTtnukn NCXogHblX N KOHEYHbIX MPOAYKTOB.

2. ®dU3NKO-XMMUYECKNEe OCHOBbI NpoLecca.

3. PeakTopHOE YCTPONCTBO.

4. BnmsHne oCHOBHbBIX TEXHONMOMMYECKMX NapamMeTpoB Ha aPPeKTMBHOCTb NpoLecca.
5. TexHonornyeckas cxema.

ATMochepHas neperoHka HeTu:
1. MpocToit NeperoHHbIi Kyb.

2. PekTngoukaumoHHas KonoHHa.
BakyymHas neperoHka HedTu:

1. $lBNeHne KpekmHra.
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2. BakyyMHas neperoHka.

TexHWKO - TEXHONOrM4yeckme pacyeThbl:

. Pacyet pektndmkaLMoHHbIX KONOHH.

. Pacuet TennoobMeHHbIX annapaTos.

. Pacuet tpybyathbix neyei.

. Pacuyet annapartos, co3paiowmx NoOHWXEHHOE AaBneHne.
. Pacyert BepTuKanbHbIX OTCTONHUKOB.

- O~ WON =

. MpuHUMNManbHblie cxeMbl aTMOCHEPHOM KONOHHbBI As MePeroHKn HeddTU 1 BaKyyMHON KOMOHHbI 47151 NeperoHKu
masyTa.

2. Knaccngomkaums ycTaHOBOK NEPBUYHON NEPEroHKN HeddT (TOMAMBHbIA 1 TOMAWBHO-MACNSHbIA BapuaHThl).
3. MNpooyKTbl NEPBUYHON NEPErOHKU HETK.

4. NeperoHka No cxemam 0OHOKPATHOro 1 ABYXKPATHOrO MCNapeHns.

5. BapuaHTbl nogayv OpoweHnNs B CIOXHYIO PEKTUMKALNOHHYIO KOMOHHY.

6. YCTaHOBKM BakyyMHOI NeperoHkn MasyTta (BapuaHTbl CXeM).

7. BnusiHue rnybuHbl BakyyMa Ha agopekTMBHOCTb PaboTbl KOMOHH U Ka4eCTBO NOMy4YaeMblX MacnsiHbIX qopakLmii.
OcobeHHOCTU KOHCTPYKLMM BaKyyMHOM KOMOHHBbI.

8. Ponb BoggHOro napa npw neperoHke HedoTu.
9. KombuHuposaHHas yctaHoska JJ10Y-ABT.

10. Okonornyeckas 6e30MacHOCTb NPOLLECCOB NEPBUYHON NepepaboTky HedTH (BbIBPOCHI B aTMOCHEPY, 3arpsidaHeHne
CTOYHbIX BOA M NPOYME OTXOAbI).

Tema 3. decTpyKTuBHbIe Npouecchl rnybokon nepepabotkm HedoTn. TepMuueckue npoueccol. Tepmuueckum
KPEeKUHT, BUCOPEKUHT

OC0b6eHHOCTUN TEXHONOTUM AECTPYKTUBHOM NepepaboTku YrnepoaHOro Chlpbs.
OcCHOBbI TepMoonHaAMUKN TepMnyeCcknx npoLeccos.

OcCHOBHble HanpasneHns pas3iokeHns yrneson0pon0B.

XUMU3M 1 MEXAHN3M TEPMUYECKNX NPEBPaLLEHNI.

MexaHn3M peakunii ynnoTHeHnS.

OcHoBHble ghakTopbl mpoLecca.

CxeMbl I'IpeBpaLLl,eHVII?'I yrneesonooponos npu TepMOKpeKnHre.

Ob6wme cBolicTBa NPOAYKTOB TEPMUYECKOrO KPEKMHTA.

Tepmuyeckme npoueccsl

1 TepMuyecknii KPEKMHI 1 NMPONU3 YrNeBOLOPOOOB.
2 CaxeobpaszoBaHue.

3 lNonykokcoBaHue 1 kokcosaHune TI'N.

4 XwungkodpasHblin Tepmonns THO.

MpoMbIWNEHHbIE NPOLECCH TEPMUYECKOTO KPEKMHTA.
TepMUYeCKMn KPEKWHF MOL LaBfieHUEM.
BucbpekuHr.

TexHonornyeckas cxema yCTaHOBKM TEPMUYECKOro KPEKMHra nog AaBieHNEM.
TexHonornyeckuii pexum yctaHoekn TK.
MarepuanbHbili 6anaHc.

BurcbpekuHr.

TexHonornyeckas cxema ycTaHOBKM MNEYHOrO BUCOPEKMHra.

Cxema ycTaHOBKM BUCOPEKMHIa C BbIHOCHOW Kamepo.

MpenmywecTtBa npouecca BUCOPEKMNHra ¢ BbIHOCHOW KaMepoi.

MaTepuanbHsblii 6anaHc.

Tema 4. [ ecTpyKTUBHbIE Npouecchbl rny6okon nepepabotku HedoTn. Tepmuueckune npoueccbl. KokcoBaHue n
nUpPoOnu3 yrnesoa0poaos.

1. Obwme npeacTaBneHns 0 TEPMUYECKMX MpoLIeccax pacluensieHns yrneBoaopoaHOro Chipbs B MPOMbIWIEHHOCTU.
2. TepMoaMHaMuKa, XMMUSt U MEXaHN3M MPOLIECCOB KPEeKUHra, BUCOpeKMHra 1 nuponunaa.

3. MNpouecc nuponnsa apoMaTnyeckmx yrneso40poaos B NPUCYTCTBME BOOOPOAA.

MexaHnam pagnkanbHO-LenHOro paclleneHns BKnioYaeT CTagun:
1) 3apoxaeHus (MHULMMPOBaHUS),
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2) pocTa uenw,

3) obpbiBa Lenw.

3amenieHHOe KOKCOBaHue.

CaxeobpasoBaHue.

MonykokcoBaHme n kokcosaHue TI .

OueHka BbIX040B NPOAYKTOB MOTYKOKCOBAHUS U KOKCOBAHNSI KAMEHHBIX YrNei.
XapakTepucTka npoaykToB KOKCOBAHMS 1 NMOMYKOKCOBAHMSI.

KokcoBaHue.

3amenieHHOe KOKCOBaHMe.

Cxema yCcTaHOBKM 3aMenfIeHHOr0 KOKCOBaHMS.

MatepvanbHbiii 6anaHc yCTaHOBKU 3aMeOIeHHOro KOKCOBaHWS ryapoHa.
MocnenoBatenbHOCTb Onepauuii Npu Bbirpy3ke Kokca.

O6opynosaHne Y3K.

Cxema npokanmBaHmusi Kokca BO BpallaroLWeics ropnaoHTaibHOM neyu.

HenpepbiBHOE KOKCcOBaHue. Nuponuna.

HenpepblBHOE KOKCOBaHME.

TepmokoHTakTHOE KokcoBaHue TKK B ncesagooxmxeHHom cnoe (Fluidcoking).
TexHonornyeckas cxema.

OcHoOBHbIE nokasartenu npouecca.

MaTepuanbHblii 6anaHc.

TKK B nceBnooxuxeHHoM cnoe ¢ rasndukaumnen (Flexicoking). TexHonorndyeckas cxema.
ConoctaeneHue texHonoruii TKK B NceBOOOXMXEHHOM C/Oe C 3aMeaNeHHbIM KOKCOBaHMNEM.
MpooykTbl KOKCoBaHUS. [yTn ucnonb3osaHms. TexHoNornyeckas cxema.

Muponus.

TexHonornyeckas cxema.
OcHoBHble nokasaTenu npoecca.
MaTepuanbHsblii 6anaHc.

Tema 5. [lecTpyKTUBHbIE NpoLieccbl rny6okon nepepabotku HedpTu. Tepmmuyeckue npoueccobl. OKucneHune
yrneBo4opoOAoB U X MPOU3BOAHbIX MONEKYNSIPHLIM KUCNIOPOAOM U B MPUCYTCTBUE O30Ha.

O6uwme npeAcTaBneHUs 0 MEXaHN3Me OKUCNIeHNS YrNeBo4OPOO0B U UX NPOM3BOAHbBIX MONEKYNSAPHLIM KUCNOPO4OM B
XWNOKOR goase.

Mpoueccol okmucneHns YB 1 nx npon3sogHbIX MONEKYNSIPHBIM KUCNIOPOAOM:
1. OkncneHve yrnesonopoaoB B MOHOrMAPONEPOKCHAbI.

2. OkncneHne M- 1 N- AMM30nponunbeH30NoB B ANrMAPONEPOKCHabI.

3. Okucnexmne napadmHosbix YB psoa C4-C8.

4. OkncneHve BbicWwmnx napagunHoBbIX YB.

5. OkucneHune uuknonapaduHoBsbix YB (uuknorekcaHa).

6. OxucneHme MeTMnbeH30n10B B apoMaTnieckne kapboHOBbIE KUCNOTHI.
- OkucneHune Tonyona.

- OkucneHmne n-kcunona.

- OkncneHmne M-kcunona.

- OkvcneHve Tpu- 1 TeTpameTnnbeH30M0B.

7. CynbgpookumcneHune napadpunHosbix YB.

|. PagukanbHO - LLENHOV MEXaHN3M C BbIPOXOEHHbIM Pa3BETBNEHNEM.
TeMmnepatypHble 0bnacTv NpoTekaHus razaodasHoro OKUCNEHUS:
1. ObnacTb -X0NoAHbIX MNaMeH- okucneHne npu 250-400 C.

2. ObnacTb - npy Temnepatypax 300 - 400 C, HabnofaeTcs oTpuLaTeNbHbIA TeMnepaTypHbI KOSULNEHT CKOPOCTM
peakuui, T.e. yMEHbLUEHME CKOPOCTN OKUCNEHNS YrNeBoaOPOLOB.

3. ObnacTtb okucneHns yrneroaoponos cebiwe 400 C - ropsiyee BOCMNAMEHEHWE YINEBOLOPOAOB (PEXMM FOPEHNS).
4. ObnacTb TeMnepatyp okucneHuns yrnesonoponos npu 300- 500 C - meaneHHoOe OKUCNeHue.

1. MonyyeHne o30Ha.
2. PeaKLlI/II/I O30Ha C I'Iapa(pl/lHOBblMl/l, OnerI/IHOBbIMI/I n apomMaTtn4yeckmnmmn yrnesonoponos.
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Tema 6. FeTeporeHHoO - KatanuTuyeckme npouecchbl. Katanutmueckum KpekuHr.
I. TexHuko - TeXHONornyeckas 4yacTb npouecca.

1. XapaktepucTtuka HedpTu, copakumii n nx NPUMEHEHNE.

. Beibop 1 060CcHOBaHME NOTOYHOM CxeMbl Fny6okoli nepepaboTku HedpTw.

. Boibop 1 060CHOBaHME TEXHONOMMYECKOM CXEMbl YCTAHOBKIM KaTalMTUYECKOro KPEKMHra.
. Pacyet peakTopa ycTaHOBKM KaTannmTu4eckoro KpekuHra.

. PacueT 6noka pasneneHus NpoaykToOB KPeKuHra.

. Pacyet mowHocTM nprBoaa CbipbeBOro Hacoca.

. PacyeT emMkocTU opoLieHms.

. PacyeT maTtepnanbHoro 6anaHca yctaHoBok v HIM3 B uenom.

. OxpaHa okpyxatoliein cpenbl Ha NPOEKTUPYEMOIA YCTaHOBKE.

© 00N O~ WM

. OcHoBbl Npouecca.

. HasHauveHmne npouecca karanutnyeckoro kpekuHra (KK) n katanuaartopbi.
. MNpeBpaweHre napadHOBLIX YrNeBoaOPOLOB.

. MpeBpaweHnsa unknonapagUHOBbIX yrneBoL0POA0B.

. MNpespaLeHns onednHOBLIX yrnesohA0p0A0B.

. MpeBpalweHns apomaTn4eckux yrneson0opoLoB.

. KokcoobpasoBaHue v pereHepaums katanm3aTopos.

oo Ok W=

Knaccudpmkaums yctaHoBOK.

MpuHUMNUanbHasa cxema npouecca.

YcTtaHoBka ¢ HeNoABMXHbIM cnoem katanusaropa E. Nyopw, 1936 1.
YcTaHoBKa C ABMXYLMMCS CNIOEM WAPMKOBOro Karanmaaropa.
TexHonoruyeckune cxembl (TCC 1 43-102).

OcHoBHble nokazatenu. MatepuanbHblii 6anaHc.

YcTaHoBKY € KMNgawWwmMm cnoem katanuaartopa. (1A-1M).

TexHonornyeckas cxema. TeXHONOrM4eCKUin pexmm.

MaTtepuanbHsblit 6anaHc. YcrtaHoeka Ortoflow.

Cxema peakTopHOro-pereHepatopHoro 6noka yctaHoeku. MaTepuanbHblii 6anaHc.

YcTaHoBka ¢ nudT-peaktopoM. TexHonorndeckas cxema. OCHOBHbIE noka3aTtenu npowuecca.
YcTaHoBKa € ynbTpakopoTknum BpeMeHeM koHTakTa (Millisecond).

CxeMa peakTopHO-pereHepaTopHoro 6noka yctaHoekm. OCHOBHbIE MOKa3aTeny npouecca.
YcTaHoBKa KaTKpekuHra ¢ nofyYyeHneM MakcuManbHOro Konmyectsa nponuneHa.

Cxema peakTopHo-pereHepaTopHoro 6noka. OCHOBHbIE NoKa3aTtenu npowecca.

Tema 7. l'eTeporeHHo - KatanuTuyeckue npoteccobl. Katanutmyeckum pucopMUHTr.
[. OcHoBbl Npouecca.

1. HasHadeHue npouecca katanutunydeckoro pucpopmudra (KP) n katanmsaropsl.

. MNpespaweHre napadrHOBbIX Yrnesoa0pOLO0B.

. MpeBpauweHns umknonapaguHoOBbIX yrneso00poa0B.

. MNpespaLeHns onegnHOBbIX yrIeBoL0POA0B.

. MpeBpaleHns apoMaTnyeckmnx yrnesogoponos.

. Perenepauus katanmsatopos.

o O~ WM

. TexHUKo - TexHonornyeckas 4acTtb npouecca.

. Onucaxune cnoco60B NPOVN3BOACTBA BbICOKOOKTAHOBbBIX aBTOMOOUbHbLIX 6EH3NHOB.
. Beibop cnocoba npon3BoacTBa BbICOKOOKTAHOBbLIX BEH3MHOB.

. OnucaHune BbIBpaHHON CXEMBbI.

. PU3NKO-XMUYECKME KOHCTaHTbI M CBOMCTBA MCXOOHbIX, MPOMEXYTOYHbIX 1 KOHEYHbIX MPOAYKTOB.
. PU3KKO - XMMMYECKME OCHOBbLI METOAA NPON3BOACTBA.

. OnucaHne TEXHONOrMYECKO CXEMbI.

. OnucaHune paboTbl OCHOBHOIO annapara.

. PekomeHpaumm no ocywecTBneHno aHanMTM4eckoro KOHTPONs NPOM3BOACTBA.

. MatepmanbHbiii 6anaHc npouecca.

0. OHepreTuyeckunin banaHc npouecca.

= O 0 NO O h W=
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11. TexHonorn4yeckuin pacyetT OCHOBHOro annapara.

12. MexaHun4eckmnin pacyeT peakuMoHHOro annapara.

13. MNMonbop 0CHOBHOrO 1 BCrioMoraTeNibHoro o6opyaoBaHusl.

Tema 8. lNpoueccol nony4yeHns sopgopoaa. TONIMBHO - SHepreTu4eckne yCcTtaHoOBKM.
[. TexHuKo - TexHonormyeckas 4acTtb npoecca.

1. Beibop 1 060CHOBaHME MeTOAA NPOV3BOLCTBA.

2. Xumunyeckne n pmamnko-xmMmyeckme oCHoBbI npouecca.

3. Obwas xapakTepucTuka NPoeKTMPYEMON CekLmy npoLecca.

4. OnncaHne TEXHONOIMYECKOW CXEMbI.

5. KoHTponb 1 aBTOMatn3aums nponssBoacTsa.

Mpoueccol nony4eHns Bogopoaa:

. BolgeneHve Bogopoaa n3 cMecu ra3os.

. dernopuposaHue yrnesooopoaos.

. Pacwennenve yrnesonoponos.

. Maposas karanuTnyeckast KOHBepPCKs yrnesoLopoa0B.
. Mapo - kucnoponHas rasmcukaums yrnesonopoLoB.

. MeTanno - naposow mMeToL.

. OnekTponus BoAbl.

. TepMoxuMunyeckne MeToabl Nony4eHns BoAOpoLaa.

Tema 9. NeTeporeHHO - KaTanuTU4yeckue npoueccol. F’MApoKpeKUHr HedpTsHbIX copakuui. MTmpapuposaHue
opraHu4yeckux coe uHEeHUN.

I. OcHoBbl NpoLecca.

1. HasHayeHue npouecca ruapoKpeKuHra n katanuaaropbl.

. MNpeBpaweHre napadrHOBbLIX yrneBoa0POLO0B.

. MpespaweHns unknonapaguHOBbIX yrneBoa0pPOA0B.

. MpeBpaleHns apomMaTmyeckux yrnesonopoLoB.

. Perenepauus katanmsaropos.

. TEXHVKO - TeXHONormyeckas 4yacTb npouecca.

. [MOpPOKPEKMHT HEAPTAHOIO Chipbs

1.1 OcobeHHOCTb X MM3Ma 1 MexaHn3Ma peakLmii TMapoKpPeKmHra
1.2 Katanuaaropbl ruapokpekmHra

1.3 OcHOBHbIE NapamMeTpbl MPOLECCOB MMAOPOKPEKNHIa

1.4 T'opPOKPEKNHT BEH3VMHOBBIX ChpaKLui

1.5 MNpouecchbl CenekTUBHOMO rMApPOKPEKMHra

1.6 MmoporeHm3auns KepOCMHOBbIX chpakLmii

1.7 TnaopokpeknHr BakyymMHoro guctunnata npu 15 MlMa

1.7.1 OgHoCcTyneHYaTbili NPOLECC rMAPOKPEKUHIa BaKyyMHbIX AUCTUNNATOB

1.7.2 TexHonornyeckas cxema 0AHOCTYNEHYaTOro rmApPOKPEKMHra ¢ Noy4eHMeM NpPenMyILecTBEHHO AN3eNbHOro
TOMAMBA U3 BaKyyMHOrO ra3oiins B CTaLMOHApPHOM CHoe katanuaaTopa

Tema 10. NeTeporeHHo - KaTanuTUyeckue npouecchbl. F§napoouyncTka HehTAHbLIX opakLUNA.
[. OcHoBbl Npouecca.

1. HasHayeHune ruapooymcTky 1 KaTannsartopsl.

. FnapuposaHue cepocoepxallunx coeanHeHnn.

. F'mppuposaHue azotcogepXxawmx coeanHeHnn.

. [napupoBaHue kucnopogcogepXalmnx CoeanHeHNA.

. f'nopupoBaHne HeHaCbIWEHHbIX 1 apoMaTNYEeCKMX YrnesodopoLOoB.
. Perenepauus katanmsaTopos ruapooynCTKu.

. TexHuko - TexHonormnyeckas 4yactb rnpouecca.

. Beibop 1 060cHOBaHUE MeTOAA NPOM3BOLCTBA.

. XvMunyeckue n msnko-xnMmyeckme 0CHOBbI npolecca.

. Obwwas xapakTepucTika NPOEKTUPYEMOI CEKLIMM npoLiecca.

. OnncaHne TeXHONOrMYECKO CXEMBI.

. KoHTponb n aBTOMatnsaums nponssoacTea.

Tema 11. NMepepaboTka HedpTe3aBOA,CKUX Fa30B.
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XapakTepucTrka HedpTe3aBoACKMX ras3oB..

WNcnonb3oBaHve 1 pasneneHne HedpTe3aBoaACKMX Fa30B.
MatepuranbHbiii 6anaHc ycTaHOBOK ra3opakLMOHUPOBaHUS.
Al oy.

roy.

AnkunmpoBsaHue.

OcHoBHble ghakTopbl mpouecca.

CepHOKMCNOTHOE anknnMpoBaHue.

CxeMmbl npouecca. MaTtepuwarnbHblii 6anaHc.
dTOpPMCTOBOAOPOAHOE ankunmposaHue. CxeMbl npolecca.
AnknnnposaHve Ha TBEPAOM Katannsartope.

Tema 12. FeTeporeHHo - KaTanuTUyeckue npoueccobl. Usomepusaumsa yrnesoooponos v geankunmposaHue
ankunapoMmaTMyeckux yrneson0oponos.

I. Usomepuzaums YB.

1. isomepu3zaums napagouHoBbIX YrneBoa0pPOA0B.

2. N3omeprsauus apomMaTnyeckmx yrnesoaopoaos.

[I. DeanknnnpoBaHme ankunapoMaTnyeckux yrnesogoponos.
1. Mony4yeHne 6eH3ona.

2. MNonyyeHune HadpTanunHa.

[ll. TexHuKoO - TEXHONOrMYecKas YacTb NpoLecca.

1. Boibop 1 06ocHOBaHME MeToAa NPOU3BOACTBRA.

2. Xumunyeckue n nsnko-xmMm4eckne oCHOBbI NpoLecca.

3. ObLwas xapakTepncTuka NnpoekTUPyeEMOi CeKLMM N30MepU3aLIi.
4. OnncaHne TEXHONOrMYECKOW CXeMb.

5. KoHTponb 1 aBTOMatn3aumsa nponsBoacTBa.

Tema 13. leTeporeHHo - KaTanuTuyeckue npoueccol. NMpouecchl AernapmpoBaHUA opraHMYecKMx coeguHEeHUN.
I. OcHoBbl NpoLecca

1. OerngpvposaHne napaduHosbix YB.

2. ernopuposaHue oneduHoBsbIX YB.

3. DernapuposaHue anknnapomartmyeckmx YB.

4. lernnpvpoBaHne KMCNOPOACOAEPXKAWMNX COEANHEHNIA.

[I. TexHuko - TexHonormyeckas 4yacTb npouecca.

1. Boibop n 06ocHOBaHME MeToAa NPON3BOACTBA.

2. Xrimuyeckume n punsnko-XxmMmyeckne ocHoBbI npouecca.

3. ObLwas xapakTepncTuka NpoekTUPyeMoii CekLmm npoLecca.
4. OnucaHne TeXHONOrMYECKOh CXEMbI.

5. KoHTponb 1 aBTOMaTM3aLmns Npou3BoLACTBa.

Tema 14. MeTeporeHHo - KaTanuTU4Yeckue npoieccol. Mmpparauus onecdomHoB. Mpouecckl Ha OCHOBe oKcuaa
yrnepoga v Bogopoga.

I. OcHoBbI NpoLecca

I. Twaparaums oneduHoOB.

1. MonyyeHwe cnupToB.

. Mpaenno MapkosH¥KoBa.

. [OMOreHHbIe KNCNOTHbIE KaTanmM3aTopbl: KUCNOThl BpeHcTena n reteporeHHble KUCNOTHbIE KaTanma3artopbl.
. Mpouecckl Ha ocHOBe oKcuAaa yrnepoga v BogopoLaa.

. MeToapbl nony4yeHns cuHTe3 rasa.

. CuHTe3 MeTaHona.

. CuHTes Bbicwux anudpatudeckmnx cnmptos n3a CO n H2.

4. MNonyyeHune YB n3 CO n H2.

[ll. TexHuKO - TEXHONOrMYECKas YacTb NpoLecca.

1. Boibop 1 obocHoBaHME MeToAa NPOn3BOACTBRA.

2. Xumnyeckue n onanko-XnMmn4yeckne 0CHOBbI NpoLecca.

3. Oblwas xapakTepuncTuka npoekTUpPyemMoii cekumm npotecca.
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4. OnncaHne TEXHONOIrMYECKOW CXEeMb.

5. KoHTponb 1 aBTOMatnsaums nponssoacTsa.

Tema 15. NeTeporeHHo - KatTanuTUyeckue npouecchbl. NMpoueccbl OKMCNEHUA opraHMYeckux coeauHeHUn.
I. OcHOBbI Npouecca OKUCNEHNS OPraHNYeCKNX CoeanHEHNN.

1. lpoueccbl OKMCNEHUS OPraHNYeckmnx CoeauHEHN MONEKYNSPHBIM KNCIIOPOAOM.

. BsaumopeiicTeme opraHuyeckoro cybctpara NponcXonuT C PacTBOPEHHBIM KMCIOPOLOM.

. MexaHn3M npoueccoB OKUCNEHUS OpraHn4eckmux coeanHEHN.

. Conn MeTannoB ¢ NepeMeHHON BaNEHTHOCTbIO.

. PeakTop ons ocywecTtBneHns peakumin OKUCNEHNS OpraHNYeCcKnx CoeanHEHNA.

g~ WD

. Tunbl Npouecca OKUCNeHNst OpraHNYecKnX CoeanHEeHNA.

. OkncneHmne atuneHa.

. OkucneHme nponunexa.

. OKuCnUTENbHBIA aMMOHONN3 NPOMNMEHa.

. OkncneHne apoMatuyecknx yrnesonopoaos.

. OkncneHne metaHona.

6. OKMCNUTENLHOE METUNNPOBAHNE OPraHNYECKNX COEANHEHWIA.

g~ 0N =

[ll. TexHuko - TexHonornyeckas 4acTtb npouecca.

1. Boibop 1 06ocHOBaHME MeToAa NPON3BOACTBA.

2. Xumunyeckue n onsnko-xmMm4eckne oCHOBbI NpoLecca.

3. ObLwas xapakTepncTuka NpoekTUPyeMoii cekLmm npoLiecca.
4. OnncaHmne TEXHONOrMYECKOW CXeMb.

5. KoHTponb 1 aBTOMatmn3aums nponsBoacTBa.

Tema 16. FeTeporeHHo - KaTanuTUyeckue npoueccobl. NMpoueccbl nonumepm3aaumnm onecouHoOB.
l. 6nok

1. MexaHu3M 1 KMHeTrKa npouecca KatanMTu4eckon nonuMmepmnsaunm onegomuHoB.

2. PazpaboTka BbICOKOAKTUBHbIX KATannM3aTopOB reTEPOreHHbIX KaTannTn4eCcKnx CUCTEM.

3. OTnnynTenbHble 0COBEHHOCTY NONMMEPU3ALMOHHbIX NPOLECCOB.

4. Co3gaHus BbICOKONPON3BOAUTENbHbIX MPOLECCOB MPOU3BOACTBA NONNONEONHOB.

[l. Buobl npouecca
1. Monumepwnsaumns atuneHa.
2. MNonumepunsauns nponuneHa.

[ll. TexHuKoO - TEXHONOrMYeCcKas YacTb NpoLecca.

1. Beibop 1 o6ocHOBaHME MeTOAA NPOM3BOLCTBA.

2. Xmuyeckume n punsnko-XxmMmyeckne oCHoBbI npotiecca.

3. Oblwas xapakTepuncTuka npoekTUpyemMoii cekumm npowecca.
4. OnncaHne TEXHONOIrMYECKOW CXEMbI.

5. KoHTponb 1 aBTOMatnsaums nponssoacTsa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota oby4arolmxcs BoINOMAHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMUNANUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayauTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHuUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMNUHE.
OpraHunzauus caMocTosTenbHol paboTbl 0By4arowWyxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECYpCaMu, BKNOYAS:

MopsiLoK opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTeNbHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTera, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"
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Mporpamma amcumnnmHel "Mpouecchl 1 annapatbl HedpTe- 1 rasoxummnyeckor nepepabotkn”; 21.04.01 "Hedgoterazosoe aoeno".

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

KuibeplléHmHka - poccuiickas HayyHas anekTpoHHas 6ubnnoTeka, NoCTPOEeHHas Ha napagurMe OTKPbITON Hayku. -
http://cyberleninka.ru/

pycckoa3bldHbIA canT KoMmnaHum Thomson Reuters - http://wokinfo.com/russian/
XUMNYECKWNE KOMMAHN N NPELONMPUATNA - hitp://www.chemport.ru/companies.php

6. dOHA OLEeHOYHbIX CPeaCcTB MO AucUUNIuHe (MOOyN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLINIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPECTB BK/HOYaET OLIEHOYHbIe
cpelncTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTauUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMETEHLUIA NNAHMPYEMBIM Pe3ynbTataM 06y4eHUs Mo LUCLWMIMHE (MOLYNIO);

- KpUTEPUM OLIeHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXaHue OLEeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IIEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [punoxeHun 1 k nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUSI AUCLN/IMHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHOI nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO 13 NtoBOI TOYKM NpY BBEAEHNM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMKN NeYaTHbIX M30aHUA BBNNOTEYHbI
oOHA, OomKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nMTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB NHGPOPMALMOHHO-TENEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS JUCLUMNNHBI (MOOYNs)

Oil&Gas Eurasia - http://www.oilandgaseurasia.ru/

KuibeplléHmHka ? poccuitickas Hay4Hast anekTpoHHas 6ubnuoteka, NOCTPOEHHAs Ha Napaanrme OTKPbITON HayKu -
http://cyberleninka.ru/

HayuHas anekTpoHHas 6ubnunoteka (Poccus) - http://www.elibrary.ru

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUN/IUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn "naBHOe B Mepuos NOArOTOBKM K IEKLMOHHBIM 3aHATUSM - HAYYUTbCS METOLAM CaMOCTOSTENIbHOTO
YMCTBEHHOIO TpyAa, CO3HaTeNbHO pasBMBaTh CBOU TBOPYECKMe CnocoBHOCTY 1 OBNafeBaTth
HaBbIkamy TBOpYeCKoi paboTbl. [lns aToro HeobxoAMMo cTporo cobnoaaTte AMCUUNNHY y4ebbl 1
noBegneHus. YeTkoe nnaHnpoBaHue cBOero paboyero BpeMeH) 1 OTAbIXa SBNSETCS HEOOX0ANMbIM
YCNOBVEM [L151 YCMELWHO caMocTosTeNnbHOM paboThl. B 0CHOBY €ro Hy>XXHO NoNoXuTb paboyne
MpPorpammbl U3y4aeMblx B CEMECTPE ANCUMNINH. ExenHeBHon yuebHol paboTe cTyaeHTy cnenyet
ynenstb 9-10 4acoB CBOEro BPEeMeHU, T.€. NPy WeCTW Yacax ayanTOPHbIX 3aHSITUIA CaMOCTOATENbHOM
paboTe Heobxo0AMMO OTBOAMTb 3-4 Yaca. Kax oMy CTyAeHTy CreayeT COCTaBNsTh eXeHeAeNbHbIN 1
CEeMeCTpOBbIV MnaHbl paboThl, a TakXe NnaH Ha Kaxablii pabounii aeHb. C Beyepa Bceraa Haao
pacnpenensitb paboTy Ha 3aBTPaWHWA feHb. B KoHLe kaxaoro oHs uenecoobpasHo noaBoauTs UTOM
paboTbl: TIWaTEeNbHO NPOBEPUTL, BCE NI BBIMOMHEHO MO HAMEYEHHOMY MaHy, He BbiNo Nn Kakux-nmbo
OTCTYMNNEHWi, a ecnu BbinK, Mo Kakon NPUYUHE 3TO NPoM3owsno. Hy>XHO OCyILEeCTBASAT CAMOKOHTPO/b,
KOTOPbIA SBNSIETCS HEOOX0OMMbIM YCNIOBMEM YCrewHol y4ebbl. Ecnm 4To-T0 ocTanoch
HEBbIMONHEHHbBIM, HEOBXOANMO M3biCKaTb BpeMs LN 3aBeplIeHUst aTol YacTu paboThbl, He yMeHbLUas
obbema HegenbHoro nnaHa. CamoctosTenbHas paboTta Ha nekumu. CrywaHve 1 3anucb NeKuni -
CNOXHbIVi B BYy30BCKOM aynMTOPHOM paboThl. BHMaTensHoe cnywaHue 1 KOHCNeKTpoBaHue
NeKuMiA NnpeanonaraeT MHTEHCUBHYIO YMCTBEHHYIO AEeSITENbHOCTb CTyAeHTa. KpaTtkue 3anucu nekuuii,
X KOHCMEKTMPOBAaHMNE NOMOoraeT YyCBOUTb y4ebHbI MaTtepuan. KoHCNeKT SBNsSieTCs None3HbIM Toraa,
Korpa 3anncaHo camoe CyWeCTBEHHOE, OCHOBHOE M CLeNaHo 3T0 caMuM CTyneHToM. He Hano
CTPeMuTbCS 3anuncaTtb OOCMOBHO BCHO NeKUMI0. Takoe 'KOHCNEKTMpPOoBaHme' NpuHocuT 6onblue Bpeaa,
4eM Mosb3bl. 3annchb NEKLU PEKOMEHOYETCS BECTU MO BO3MOXHOCTW COBCTBEHHLIMM
popMynmpoBkamu. XenaTenbHo 3anvcb OCYWECTBNSATb HA OLHOM CTpaHWLe, a CneayoLyo OCTaBNsTh
ons npopaboTtku y4ebHOro matepuana caMoCToSTENbHO B LOMALIHUX YCNIOBUSIX.

nabopatopHble| Llenn nabopatopHbix 3aHATHIA: 1. 3aKpeNNeHNe TEOPETUYECKOrO Matepmnana nyTeM CUCTEMaTUYECKOro

paboTbl KOHTPONS 3a CAMOCTOSTENbHOM PaboToi CTYAEHTOB; 2. POPMUPOBAHUE YMEHMIA UCMONb30BAHNS
TEOPETUYECKMX 3HAHWIA B NMPOLIECCE BbINOMHEHNS NabopaTopHbIx paboT; 3. pasBMTUE aHANUTUYECKOTO
MbllAeHMs nyTeM 0606WweHNs pesynbTaToB nabopatopHbix paboT; 4. hOPMUPOBAHUE HABBLIKOB
ochopMreHunst pesynbtaToB nabopaTopHbIx/MpakTuieckmx paboT B Buae Tabnuu, rpacorkos, BbIBOLOB.
Ha nabopatopHbix 3aHATUSIX OCYLWECTBNSIOTCS Creayolme hopMbl paboT Co CTyaeHTaMu:
VHAVBMAYanbHas (OLEHKa 3HAHWIA, BbINOMHEHHbBIX TECTOBbLIX 3a4aHui, NpoBepka paboynx TeTpanei);
rpynnoBas (BbINOMHEHWE 3aAaHWil ManbiMi rpynnamu no 2-4 4yenoseka); PPOHTanbHas (noLBeneHve
MTOroB BbINONHEHUS nabopaTopHbix paboT). CTpyKTypa M NOCNeA0BATENBHOCTL 3aHATUIA: HA NEPBOM,
BBOJHOM, 3aHATUM MPOBOANTCS MHCTPYKTAX CTYAEHTOB MO OXpaHe Tpyaa, TEXHWKe 6e30MacHOCTU 1
npasunam paboTbl B nabopatopun Nno MHCTPYKLUMSM YTBEPXAEHHOro obpasua ¢ doukcauvei
pe3ynbTaToB B XypHane UHcTpykTaxa. CTyLeHTbl TakXe 3HaKOMSATCS C OCHOBHbIMU TpeboBaHUAMY
npenofaeatens no BbiNMONHEHUIO y4eBHOro nnaxHa, ¢ rpachkoM NpPoxXoXaeHns nabopaTopHbIX
3aHATUN, C rPatOKOM NMPOXOXAEHNS KOHTPOMbHbBIX 33 4aHWA, C OCHOBHLIMM (DOPMaM OTYETHOCTU NO
BbINOMHEHHBIM paboTaM 1 3aaaHnsm. CTyoeHTam 4Nns BbiNonHeHUs nabopaTopHbIX/MPaKTNYeCKmX
paboT HeobxomOmMa crieunanbHas nabopatopHas TeTpalb, KOTopas AoMKHA OblTb COOTBETCTBYIOLMM
06pas3om nognvcaHa, NpocTble KapaHoalu, MHelka. TeCTOBbIE U KOHTPOMbHbIE 3aLaHUS
BbIMO/HSAOTCA Ha crieumanbHblx HnaHkax, BblAaBaeMbIX Npernoaasatenem nHavsuayansHo. ons
KaX[0ro 3aHsTMS NOAroTOBNEHbl METOLNYECKME YKa3aHUS MO BbINONHEHMO nabopaTtopHoli paboTol
WUy NPaKTUYECKOro 3a4aHuns, HeobXoaMMbIA pasnaToyHblii Matepuan. CTpykTypa nabopaTtopHoro
3aHATMA 1. OBbsBNEHME TEMBI, LENU 1 3a4a4 3aHaTus. 2. [poBepka TeE0PeTUYECKON NOArOTOBKY
CTyLeHTOB K nabopatopHoMy 3aHsTuo. 3. BbinonHeHne nabopatopHoii paboTbl W/unm npakTNyeckux
3apau. 4. NonBeaeHve MTOroB 3aHATUS (popMynMpoBaHue BbiBoLoB). 5. Mposepka nabopatopHbIx
TeTpamen.

camoctosi- | B npouecce noarotoeku k nabopatopHbIx 3aHATUAM, CTyOeHTamM Heobxoommo obpatutb ocoboe

TenbHas BHMMaHNEe Ha CaMOCTOSITENIbHOE U3yYeHNe PEKOMEHO0BaHHOM y4eGHO-MeToaNYeckol (a Takxe

paboTa Hay4HOW 1 MoNynspHOI) NMTepaTypbl. 3aknoyaeTcs, B NepBylo oyepedb, B paboTe ¢ nuTepaTtypHbIMU
nctodHmkamm. CamoctosTenbHas pabota ¢ yyebHuKamu, y4ebHbIMM NOCoBUsSIMU, Hay4HOM,
CMpaBOYHO 1 NONYyNAPHOW NMTepaTypoii, Matepmanamm nepuoanyeckux nagaHuii u NHtepHera,
CTaTUCTMYECKMMM OaHHbIMU SIBNSieTCA Hanbonee agopeKTMBHLIM METOLOM MONy4YeHUs 3HaHWIA,
MO3BOSISIET 3HAYNTENBHO aKTUBM3UPOBATb NPOLIECC OBNaieHust nHdpopmaumeri, cnocobetayet Gonee
rny6oKOMy YCBOEHMIO N3y4aemMoro Mateprana, ooOpMUPYeT Yy CTYAEHTOB CBOE OTHOLWEHWE K
KOHKpeTHoV npobneme. Bonee rny6okoMy packpbiTUiO BOMPOCOB CNocoBCTBYET 3HAKOMCTBO C
IIOMNONHUTENbHOW NUTepaTypoii, PeKOMEHO0BaHHON NpenoaaBaTenemM.

3aver MeToauyeckne pekoMeHOaumMm CTyneHTam no NoaroToBke K 3a4eTy. [pu NoAroToBke K 3a4eTy
CTYLEHT JOMXKEH MNOBTOPHO M3Y4nTb KOHCMEKTbI NEKLUIA 1 PEKOMEHLOBaHHYIO NUTEPATYPY,
MPOCMOTPETb PELIEHUS OCHOBHBIX 33434, PELIEHHBIX CAMOCTOATENBHO U HA NTABoPaTOPHbIX 3AHATUSX,
a Takxe COCTaBWTb MUCbMEHHbIE OTBETbI HA BCE BOMPOChHI, BbIHECEHHbIE HA 3a4eT.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

04MH 13 crnocobos NnpoBEepPKHn 3HaHWI, a He BO3MOXHOCTb, npencrasmelasacs npenogasarento, 410bbI
3aBaiNTb CTyAEHTA, HE CZTUWKOM MNMPUNexHo nocewasero ero napbl. o710 CTpalHoe CNnoBo BbI3blBaeT
BONMHEHMEe N MacCcCy OTHIOAb HE pafy>XHbIX aMoumi Yy noboro ydauerocsa nnn 8.6I/ITypI/I6HTa By3a, HO
€C/IN TOTOBUTbCA K NCMNbITAHUIO B TE4EHWUE BCEro cemecTpa nnm yqe6Horo ronoa, pr,D.HOCTGI7I HE

BO3HUKHET.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaoUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHON PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNuUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMKN 0By4YatoWMMNCs MHBANIMAAMI U NNLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[4aHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NOMyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NpUMeHeHne NPorpamMmmHbIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB 1 yMeHI/II7I, popmMmpyeMbix
OUCUMMNIINHON, 3a CYET aNlbTePHATUBHbIX CI'IOCO6OB, B TOM 4ncne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTNBHOW KOHTAKTHOI paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro

KOHTPONA;

- yBenndeHne npoaonxXmnTenbHOCTh coayn o6yqarou.w|Mcs| MHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXKHOCTAMA

30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTAaHOBNIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXUTENIbHOCTU CcOayn 3a4éTa UM aK3ameHa, npoBoaonMOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06y'-|a+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 21.04.01
"HegpTerasosoe Aeno" 1 Mmarmctepckor nporpamMme "TexHONOrMm HedoTu, rasa u NpMpoLHbIX BUTYMOB".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.04 lNpouecco! n annapatel HegbTe- n ra30XuMUHecKom
nepepaboTkiu

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 21.04.01 - Hedpterasosoe neno

Mpodpmnb NoAroToBkM: TeXHONOrMm HedTU, rasa 1 NPUPOLHLIX BUTYMOB
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. nybokas nepepabotka 6ypbix yrnei ¢ nonyyeHnem Xuokux Tonave 1 yrnepoaHbix matepmanos: MoHorpadgwus /
KyaHeuos B.H., M'puuko I".W. - HoBocn6.:CO PAH, 2012. - 212 c. ISBN 978-5-7692-1258-1.- Pexum pocTtyna:
http://znanium.com/bookread2.php?book=482287

2. Peonorus HedoTn: y4ebHoe nocobue / TetenosmuH B.B., 13es B.A., 2-e usga., gon. - JonronpyaHeiii: UHTennekt, 2015.
- 248 c. ISBN 978-5-91559-193-5. - Pexum goctyna: http://znanium.com/bookread2.php?book=552454

3. AHanua HedTn n HedpTenpoaykToB: YuebHo-meToamyeckoe nocobue / Kupcaros HO.I"., Wuwoe M.I"., KoHsieBa E..;
Mog pexn. Benoycosa O., - 2-e u3g., ctep. - M.:®nuHTa, N3a-8o Ypan. yH-Ta, 2017. - 88 ¢. ISBN 978-5-9765-3126-0. -
Pexwum goctyna: http://znanium.com/bookread2.php?book=947691

4. Opnosckas, H. ®. CoseplueHcTBOBaHNe nepepaboTky HedpTel cesepa KpacHospcKoro kpas Ha Masbix
HedpTenepepabarbiBarolWyx 3aBogax [ONekTPoHHbIA pecypc] : MoHorpadms / H. @. Opnosckas, W. B. Hapeiikun, E. 1.
AradpoHos. - KpacHosipck: Cnb. doenep. yH-T, 2013. - 135 c. - ISBN 978-5-7638-2763-7. - Pexum poctyna:
http://znanium.com/bookread2.php?book=492786

5. Hedpterasosoe neno. MonHblii kypc: YuebHoe nocobue/TetenomuH B. B., Ases B. A., 2-e uaa. - JonronpynHsoili:
WuTennekT, 2014. - 800 c. - (Hedterazosas nHxeHepus) ISBN 978-5-91559-063-8. - Pexum goctyna:
http://znanium.com/bookread2.php?book=542471

6. OCHOBbI NPOEKTUPOBAHUS NMPOLIECCOB NepepaboTky NPUPOAHbIX aHeproHocutenel: Y4ebHoe nocobue / Kpasuos A.B.,
Cambopckas M.A., Bonbh A.B., - 2-e nsg. - Tomck:3a-8o Tomckoro nonutex. yHueepcuteta, 2015. - 166 c. - Pexum
noctyna: http://znanium.com/bookread2.php?book=674042

7. OHeprusa HedoTK U rasa: YuebHoe nocobue / B.B. TetenomuH, B.A. S3eB. - LonronpyaHbiii: MHTennekT, 2009 - 352 c. -
(Hedbterazosas nHxeHepus). ISBN 978-5-91559-090-7. - Pexum goctyna:
http://znanium.com/bookread2.php?book=241178

8. Xvmus HedbTn 1 rasa: yyebHoe nocobue / B.[. Psbos. - M.: N ®OPYM, 2012. - 336 c. - (Bbicee obpasosaHue).
ISBN 978-5-8199-0390-2. - Pexxum poctyna: http://znanium.com/bookread2.php?book=328497

JononHutenbHasa nuTteparypa:

1. 3apybun [.M. duanyeckas xumus : yied. nocobue / O.M. 3apybuH. ? M. : UHDOPA-M, 2017. ? 474 c. - Pexum
poctyna: http://znanium.com/bookread2.php?book=469097

2. CoBpeMeHHbI KaTanma u xmummyeckas kKuHeTuka: YuyebHoe nocobue / Hopkenpoopd W., HaiimaHTcBeopaint X., - 2-e
n3g. - DonronpynHbin:HTennekt, 2013. - 504 c. ISBN 978-5-91559-153-9. - Pexum poctyna:
http://znanium.com/bookread2.php?book=516597

3. AocopbeHTbl 1 HOCUTENW KaTann3aTopoB. Hay4yHble OCHOBbI PErynvMpoBaHns NOPUCTON CTPyKTypbl: MoHorpadous /
Komapos B.C., becapab C.B. - M.:H/L| MH®PA-M, 2016. - 203 c. - (Hay4Has Mbicnb) ISBN 978-5-16-009581-3. -
Pexum poctyna: http://znanium.com/bookread2.php?book=557013

4. Victopus XuMnm ¢ LpeBHeWmMX BpeMeH A0 KoHua XX Beka. B 2-x 1. T. 2.: YuebHoe nocobve / N.4. MutToa, A.M.
Cawmovinos. - JonronpyaHbiii: MHTennekT, 2012. - 624 c. ISBN 978-5-91559-115-7 - Pexum gocrtyna:
http://znanium.com/bookread2.php?book=365101
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 21.04.01 - Hedpterasosoe neno

Mpodpunb NoAroToBkM: TeXHONOrMm HedT, rasa 1 NPUPOLHLIX BUTYMOB
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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