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

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHcTuTyT reonorum n HegoterasosbiX TEXHONOMMIA

W OEF
wh PELg
N “q

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHoctn KPY
Mpop. Taropcknin I.A.

" 20 r.

MporpamMmma AUCLMNNANHBI
TexHonorum obnaropaxmeaHms U nepepaboTkn HePTAHbIX U HedpTe3aBoackumx rasos 61.B.00.12

Hanpasnexve nogrotoekn: 21.04.01 - Hegporerasosoe neno

Mpodounb noarotoBkn: OCBOEHWE BbICOKOBA3KOW HEQTW M NPMPOOHbIX BUTYMOB
KBanudpukaums BbinyckHMKa: MarnucTp

dopma 0by4eHns: g4Hoe

SA3bIk 06y4eHNS: PYCCKIIA

ABTOp(bl):

Kemanos P.A.

PeueH3eHT(bl):

Kemanos A.®.

COINMACOBAHO:

3asegytownin(as) kagenpon: Kemanos A. @.

lMpoTokon 3acenaHns kagoenpbl No or" " 201 _r
Y4yebHo-meToanyeckas kommuccust MIHctutyta reonorum u HedoTerasoBbIX TEXHONOMMIA:
MNpoTokon 3acenaHma YMK No oT" 201_r

PernctpaunoHHbin No
KasaHb
2016

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerncTpaumnoHHblii Homep BEE YH H

ARl | AL O



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

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 2 ns 24. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby
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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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

LaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 51.B.0.12 OucumnnuHbl (Mogynm)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 21.04.01 HedpterazoBoe neno n oTHOCUTCS K 06si3aTenbHble
ancuunnuibl. OcsameaeTcs Ha 1 kypce, 1, 2 ceMecTpbl.

OucumnnmHa "TexHonorum obnaropaxmneanns 1 nepepaboTkn HedPTAHbIX 1 HeddTE3aBOACKUX ra3oB”
ABNAETCA BApMaTUBHOWM ANCLIMMIMHOM U OTHOCUTCS K NPOIECCHMOHANIbHOMY LINKIY.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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OucumnnunHa "TexHonorum obnaropaxmeaHust n nepepaboTkn HedPTSHbIX U HedPTe3aBOACKNX ra30B”
OTHOCUTCS K AUCLMMNIMHAM HanpasieHnsl MOArOTOBKN MarncTpoB, 00y4atowWwmxcst No HanpasneHuio
21.04.01 "HetpTerazoBoe neno" Ha kagenpe BbICOKOBS3KMX HedpTel 1 NprpoaHbix 6utymos (BBH n
MB) NHcTuTyTa reonornm n Hegpterasosbix TexHonornm Ky.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (OOPMUPYIOTCS CNeaytoWwme KOMNEeTEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
Or1K-1 CNOCOBHOCTBLIO HOPMYNMPOBATL U pewaTtb 3a4aqu,
(npodpeccunoHanbHble BO3HMKAOLWMe B X04e HAay4YHO- NCCenoBaTenbCKon 1
KOMMeTeHLMN) NPakTU4YEeCKOWN OesATeNbHOCTH
OrikK-2 CNOCOBHOCTBIO UCMOMNb30BaTh HAa NPaKTUKE 3HAHWUS, YMEHUS U
(npodheccunoHanbHbIe HaBblk1 B OPraHn3aLmm nccnenoBartefbCkux, NPOEKTHbIX U
KOMNeTeHLmm) KOHCTPYKTOPCKMX paboT, B ynpaBneHMn KONnekTnBom
OMK-4 CnocobHOCTbIO pa3pabaTbiBaTb Hay4YHO-TEXHUYECKY!IO,
MPOEKTHYIO 1 CNy>XebHyl0 OOKYMEHTALMIO, 0OPMATbL
(npodheccunoHanbHble 6 6
KOMMETEHLN) Hay4YHO-TeXHUYecKkme oT4eTbl, 0630pbl, Nydnmkaumm no
pe3ynbTaTaM BbIMNOMHEHHbIX UCCNenoBaHN
AK-1 CNOCOBHOCTBIO OLIEHNBATL NEPCNEKTUBLI 1 BOBMOXHOCTH
NCNONb30BaHNS TUXEHWIA HAy4YHO-T
(NPOOECCHOHANbHBIE cnonb3oBa [OCTUXE ay4HO-TEXHMYECKOro nporpecca
B MHHOBALMOHHOM pa3BUTMKN OTpacnu, npeanaratb crnocobbl nx
KOMMeTeHuun)
peannsauunn
MK-10 CNOCOBHOCTBIO OCYIWECTBASATL PACyEThl MO NPOEKTaM,
TEXHMKO-3KOHOMMYECKOro 1 cpyH -
(NPOOECCHOHANbHBIE e 0-9KOHOMMNYECKOro 1 goyHKLMOHANbHO-CTOMMOCTHOIO
KOMMETEHLN) aHannaa 3hHeKTNBHOCTM NPOEKTMPYEMbIX annaparTos,
KOHCTPYKLMWIA, TEXHONOIrMYECKNX MPOLLECCOB
NnK-16
n HOCTb TblBATb M
(oopecorosansise o8O B o petypes o
KOMMeTeHuunn) pecyp
AK-17 CMNOCOBHOCTBIO YyNPaBNATb CNOXHbIMWA TEXHONOMMYECKMU
KOMMnnekcamm (aBTomatunam n
(NPOOECCHOHANbHBIE omnnekcamu (aBToMaTu3npoBaHHbLIMU NPOMbICIAMW, CUCTEMOM
KOMMETEHLN) LMCNEeTYEPCKOro ynpaeneHns), NPUHMMaTh peWweHns B
yCNoBMsAX HeoNpeaeneHHOCTU N MHOTOKPUTEPUanbHOCTH
MNK-18 CNOCOBHOCTBIO aHanM3mpoBaTb 1 0606waThb
(npodheccunoHanbHbie aKCMnepuMeHTanbHble AaHHble 0 paboTe TEXHONOrMYEeCKOoro
KOMNeTeHLmm) obopynoBaHus
MK-19 CNOCOBHOCTBIO COBEPLIEHCTBOBATL METOAMKM 3KCMyaTaumnm n
(MpogpeccmonantHbie TEXHONorum oben xv?Bava obopynoBaHus g
KOMMeTeHuunn) y Py
k-2 CMOCOGHOCTBIO MCMONb30BaTh METOLONOMMI0 HaYYHbIX
(MPOCheccuoHarnbHbIe nccnenosaHui B NpodoecCroHanbHOM uemenbgocm
KOMMeTeHuunn) P
MK-20 CNOCOBHOCTBIO NPUMEHSATb UHHOBALIMOHHBIE METObI ANS
(MpocpeccmonantHbie eweHns n OVISBF(;,EI,CTBeHHbIX 3anad
KOMNeTeHLmm) P P
MK-23 CMOCOOHOCTBLIO MPUMEHSITb MONYYEHHbIE 3HAHUS O
(NMpodheccmoHanbHble pa3paboTKM NPOEKTHbIX PELEHWNA No YNpaBneHNo Ka4yeCTBOM B
KOMMNeTeHuunm) HedoTerasosoM NPON3BOLACTBE
MK-3 CNoCOBHOCTbIO NNaHMPOBATh Y NPOBOANTL aHANNTUYECKNE,
(NnpodheccunoHanbHble NMUTALMOHHbIE N SKCNEPUMEHTalNbHbIE UCCNEea0BaHus,
KOMMEeTEHLMN) KPUTUYECKM OLEHMBATb AAHHbIE U AenaTb BbiBOAbI
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PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMoi KOMMNEeTEHLMN
MK-4 CMOCOBHOCTbIO MCMONb30BaTb NPOPECCHMOHANBbHbIE
(I'IpOd)GCCI/IOHaﬂbeIe nporpaMMHble KOMIMJIEKCbI B obnacTn MaTemMatm4yeckoro
KOMI'IeTeHLI,I/IVI) MoLEeNNPOBaHNA TEXHONOIMYECKUX NpoLeccoB n 06bekToB
MK-6 CMOCOBHOCTBIO NPUMEHSITb NONYyYEHHbIe 3HaHWA NS
(NMpodheccmoHanbHble pa3paboTkm 1 peannsaumnmn NpPoeKToB, pas3NnyHbIX NPOLIECCoB
KOMMNeTeHuunm) NPON3BOLACTBEHHOW OeATeNIbHOCTU
MK-7
(npodhbeccmoHanbHble CMOCOBHOCTbLIO NPUMEHSIT METOA0NOMMNI0 NPOEKTUPOBAHMS
KOMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

MCTOpI/I‘-IeCKI/Ie acCrekTbl pa3BnTnA ra3zoxnMmyeckom oTpacnu.

rlyTVI 1 cnocobbl N3MEHEeHUS! MONOXEHUS! B npoeKkTnpoBaHNn 06BbEKTOB TOMNUBHO - aHepreTmn4eckoro
Komnnekca.

KBanndguumpoBaHHas nepsunyHas nepepaboTtka HeTAHbIX U MPUPOLHbIX YrNEBOAOPOAHBIX Fa30B.
O6wme MypoBblie 3anacbkl HegpT. OCHOBHbIE 3amnachl NMPVUPOLHOro rasa.

Pecypcbl aHeproHocutenein mupa 1 Poccum Myt nx ncnonb3oBaHms.

PaspaboTka 3anacos cnaHLeBoro rasa.

OpraHunsauus 1 pasBuTre ra3oXMMUYECKMX KNacTepos.

PacwupeHmne cbipbeBoli 6a3bl knactepa 3a CHET BOBEYEHNS B pa3paboTKy HOBbIX MCTOYHUKOB
Cbipbs, B T.4. TMApaToB MeTaHa.

Mpon3BOACTBO HOBbLIX MPOAYKTOB HA OCHOBE CEPbI.

OpraHunsaums Hay4Ho-UccnenoBaTenbckux paboT o NPoM3BOACTBY METaHoa ans ero
NCMONb30BaHNS B KAYECTBE SHEPrOHOCUTENS.

Jobblya NpnpoaHoro rasa.
TpaHcnopTMpoBKa NPUPOOHOro rasa.
Ponb ra3oxmmuun B MHHOBaAUWOHHOM pa3suTum Poccum.

OCHOBHble 3Tanbl KAYECTBEHHOIO M KONMMYECTBEHHOIO XMMNYECKOr0 aHann3a; TeopeTnyeckme
OCHOBbI 1 MPUHLUMMbI XUMUYECKMX U CON3MKO-XMMUNYECKNX METOOB aHaNn3a - 3NeKTPOXMMNYECKMX,
crnekTpanbHbIX, XpoMaTorpadonyeckmx; MeToabl pasneneHnst U KOHLEHTPMPOBaHMNS BEWECTB;
MEeTOoObl METPONIOrMYECKOM 06paboTky pe3ynbTaToB aHanmaa.

MpuHLMNbI pecypco-aHeprocbeperatlmx TEXHONOM A yrneBoA0POLHOrO Chipbst; hakTopbl,
BAMSIIOWME Ha 3PPEKTUBHOCTb NpoLieccoB cbopa, TpaHCcnopTa U NOArOTOBKU NPOAYKLUMN HETAHBIX
CKBaXWH.

2. IONXEH yMeTb:
- BblbMpaTtb Hanbonee addEKTUBHbIE PECYPCO- U 3HEeprocbeperatowme TEXHONOrMN ANs PelleHunst
3apay nobblyn, cbopa, NoAroTOBKM, TPAHCMOPTA U XpaHEHUS yrNeBOAOPOLIOB,

- NPOBOANTL MNPOPECCMOHANbHBbIV aHann3 rno BbIGopy aHeprocHeperarlmx TEXHONO A KOHTPONSA
paboTbl 060pYyAOBaHNS HEPTErasoBoro KOMMIeKca,

- pewaTtb NpogpeccuoHanbHble 3a4a4m No pecypcocbeperaowmm TeXHONOTUSIM 1 TeopUm
HaOEeXHOCTV OCHOBHOIO 1 BCMIOMOraTe/ibHoro o6opynoBaHmsi,
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- BNaAeTb OCHOBHbIMM HaBblKaMW FPAMOTHOW aKCryaTaLumMm OCHOBHOIO TEXHONOMMYECKOro
obopynoBaHus, yMETb paccymMTaTb OCHOBHbIE pa3Mepbl TEXHONOMMYEeCKoro obopynoBaHms 1 ero
MPOYHOCTHbIE XapPaKTePUCTUKMN.

- onpenendtb HanpasneHHOCTb npouecca B 3adaHHbIX Ha4allbHbIX YCITOBUAX]

- ycTaHaBNMBaTb rpaHMUbl obnacTei yCToMYMBOCTM ha3 B OOHOKOMMOHEHTHbIX U BUHAPHbIX
cucremax,

- ONpenensTb COCTaBbl COCYLWECTBYOWMX ha3 B BUHAPHBIX reTEPOreHHbIX CUCTEMAX; COCTaBNATb
KMHETNYECKMNE YPABHEHMS B ANGIEPEHLMANBHOM N UHTErPaNbHON oopMax ANs KNHETUYECKU
NPOCTbIX peakLunii 1 NPOrHO3MpPOoBaTh BANSIHAE TEMNEPATYPbl HA CKOPOCTb NPOLECCa;

- NPOBOAMUTL pacyeTbl C MCMONb30BAHWEM OCHOBHbBIX COOTHOLWEHWUA TEPMOLNHAMUKM NMOBEPXHOCTHbIX
SIBNEHWIN 1 pacyeTbl OCHOBHbIX XapakTePUCTUK OUCMEPCHbIX CUCTEM;

- BbINOMHATb OCHOBHbIE XMMMNYECKME onepaunn, onpenendatb TepMoonHaMmnN4eCckmne XxapakTepucTmnkm
XUMNYECKUX peaKLum7| M paBHOBECHbIE KOHUEHTpaUun BewecTB, NPOrHo03npoBaTtb -BNnsgHmne
pa3nnyHbIX CpaKTOpOB Ha paBHOBECME B XUMNYECKNX peakKUUAX;

- onpenensiTb XxapakTep OBUXEHUS XNOKOCTEN 1 ra3os.;

- OCHOBHbIE XapakKTepUCTUKM NPOLLECCOB TEMMO- U Macconepenayn; paccynTbiBaTh NapameTpbl 1
BblIBMpaTh annapaTypy Ans KOHKPETHOro XMMMKO-TEXHONMOMMYECKOro npoLecca.

-CNONb30BaTb PUINKO-XMMUYECKME OCHOBbI NepepaboTki NPUPOAHbIX SHEPrOHOCUTENEN B
NPON3BOLACTBEHHOW OEeATENbHOCTY;

-hccnenoBatb 1 NPOBOANTb 3KCMNEPUMEHTDI B obnacTu XMMMM N XMMUYECKON TEXHONOT K Tonnmea,

-/CMNONb30BaTb HOBEWIINE OOCTUXEHMS HAYKN N COBPEMEHHOW BbIYUCIIUTENBHON TEXHUKM B obnacTu
MOAroTOBKW 1 nepepaboTkn TONNMBa;

-nonyyaTb NPOAYKUMIO C 3a4aHHbIMU OU3UKO-XMMUYECKUMI U 3KCMNyaTaunoHHbIMA CBONCTBaMU;
-peann3oBbiBaTb METOAbLI Pa3paboTkn TexHoNorui nepepaboTkn TOPHSHOrO Chipbs ANS HYXA
pernoHa.

3. 0ONXeH BnageThb:

-3KCMepPUMEHTaNbHbIMM METOLAMM CUHTE3a, O4MCTKMU, onpeneneHns nsnkKo-XMMmn4eckmux CBONCTB 1
YCTAHOBNEHUSA CTPYKTYPbl OPraHn4eCcKux CoeANHEHN;

-HaBblKaMW BbIYUCNEHUS TEMNOBbIX 3PIEKTOB XMMNYECKUX peaKLu/u7| npwu 3a4aHHoN Temrneparype B
YCNOBUAX NMOCTOAHCTBA OaBNneHund nnu O6'beMa;

-KOHCTAaHT paBHOBECUSA XUMNYECKUX peaKLu/l|7| npmn 3a4aHHoOM TeMnepartype; naBneHns HacbllWeHHOro
napa Hag nHousunayanbHbIM BELWECTBOM, COCTaBa COCYLLECTBYOWMX 0a3 B ABYXKOMMNOHEHTHbIX
CncTemax;

-MeTo4aMun onpenesieHnsa KOHCTaHT CKOPOCTHU peaKLI,VII7I pa3nnyHbIX NOPAOKOB MO pedy/ibTaTam
KWHETUYECKOro aKCrnepmMeHTa;

-TeopeTndyecknmm Metogamm onncaHms CBOWCTB MPOCTbIX N CNTOXHbIX BeWweCTB Ha OCHOBE
ANEKTPOHHOIo CTpoeHNA NX aTOMOB U MNMONNOXKEHUA B I'IepmonvlquKon cncrteme XxmMmmyeckumx
9NEMEHTOB, 3KCNepuMeHTalbHbIM1 METOgaMN onpeneneHns Pusnko-XmmMmnyeckmnx CBOWCTB
HeopraHn4yeckumnx COEeOVNHEHUN;

-MeTOo4aMN TEXHONOIM4YeCKnNX pac4eToB OTOAENIbHbIX Y3/10B U Jetanein XMmMmyeckoro 060py.ﬂ.OBaHI/I$|;
-HaBblKaMu NMPOEKTNpPOBaAHUA I'IpOCTeI\/‘ILUI/IX annapartos XUMUYECKOWN NMPOMbBIWEHHOCTU;

-MeToamMm onpeneneHns onTManbHbIX U paunoHaNbHbIX TEXHONOMMYECKMX PEXNMOB paboThbl
obopynoBaHus.

-OCHOBHbIMY HaBbIKaMy rPaMOTHOM 3KCMyaTaLUuy OCHOBHOMO TEXHOMOrMYecKoro obopynoBaHums,
yMeTb paccunTaTb OCHOBHbIE pa3Mepbl TEXHONOMMYECKOoro 060pyaoBaHUS U ero NPOYHOCTHbIE
XapakTepUCTUKMN.

-HaBblKaMi peWeHNA KOHKPETHbIX TEXHONOIrM4eCkKnx 3anas;

-HaBbIKaMy NPaKTUYECKMX PacyeToB NPu NCCNeOoBaHNM peanbHbIX XMMUYECKMX NPOoLLeCCoB
nepepaboTKy NPMPOLHbBIX SHEPrOPECyPCOB;

-HaBblkaMy paboTbl HA TEXHONOrMYECKOM 060pYyLOBaHMM, NabOPaTOPHbIX YyCTAHOBKAX U
COBPEMEHHbIX Npubopax 1 KoMNbloTeEPaX;
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-popMUpOBaHNS 3HAHUI MO OCHOBHbBIM OU3NKO-XUMUYECKUM N 3KCMlyaTaunoHHbIM CBOMCTBAM
HedoTn 1 HedPTENPOOYKTOB;

-OOPMUPOBAHNSA 3HAHWIA MO TEXHONOMMI NOArOTOBKM M NepepaboTkn HETSHOMO Cbipbsi C
NONy4YEHMEM 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;

- UCMO/b30BaTh METOAONOMMIO HAYYHbIX UCCNeA0BaHUI B NPOECCUMOHANBHON NesTeNbHOCTY;

- NICNONb30BaTb I'IpO(*)eCCI/IOHa)'IbeIe nporpaMmMmHbie KOMIMJIEKCbI B obnactn matemMaT4eckoro
MOoLOENNPOBaHUA TEXHONOIMYECKMX NPOLLECCOB N 06'beKTOB;

- NPOBOANTb aHANN3 U cUCTEMATM3aUMNI0 Hay4YHO-TEXHUYECKOW MHApopMaLIMK MO TeMe
nccnenoBaHus, OCyLWeCTBNSTb BbIOOP METOAMK M CPEeACTB peleHns 3aaadn, NpoBoanTb NaTeHTHble
nccnenoBaHus ¢ Lenbio obecneyeHnst naTeHTHOM YNCTOTbI HOBbIX Pa3paboTok;

- NPUMEHATb NOoNny4eHHble 3HAHUA ONA paspaéoTKm n peann3aunm npoekTos, pa3/INYHbIX Npoueccos
I'IpOVI3BO,EI,CTBeHHOVI OeATeNnbHOCTN,

- NPUMEHATb MeTOo 0000 NMPOEKTUPOBAHUA;
- NCMOJIb30BaTb aBTOMaTtn3nNpoOBaHHbIE CUCTEMbI MPOEKTUPOBAHUA;

- OCYLWLECTBNATb pacyeTbl N0 NPOEKTaM, TEXHUKO-3KOHOMNYECKOro N PyHKLIMOHaNbHO-CTOMMOCTHOIO
aHanmsa apdeKTUBHOCTM NPOEKTUPYEMbIX annapaTos, KOHCprKLlMVI, TEXHOJIOrM4eCKmnx npoueccos;

- paspabatbiBaTb onepaTuBHbIe NaHbl NPOBEAEHNS BCEX BULOB AEATENbHOCTA, CBA3AHHOM C
nccnenoBaHneM, paspaboTKol, MPOEKTMPOBAHMEM, KOHCTPYMPOBAHMEM, peann3aumnei n
yrnpasfieHMeM TEXHONOrMYECKMI NpoLeccamm 1 NponssoacTeamu B obnactv aobblyn, TpaHcnopTa
N XpaHeHNs yrnesonopOL0B;

- IPUMEHATb MHHOBaLMOHHbIE METOObl OJ14 pelWeHNA NPpon3BOACTBEHHDbIX 3a4aY;

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

- aHanM3npoBaTb BO3MOXHblE MHHOBALMOHHbIE PUCKM NPW BHEAPEHUN HOBbLIX TEXHONOI A,
060pynoBaHNS, CUCTEM;

- NPUMEHSITb NONYYEHHbIe 3HAHMS AN1s Pa3pPaboTKM NPOEKTHBIX PeweHnii No YNpaBneHnto Ka4ecTBOM
B He(pTerasoBsom Npovu3BOLCTBE.

-NPVMEHSATb 3HAHUSI 3aKOHOB, TEOPWIA, YPaBHEHMIA, METOA0B XUMUYECKOW TEXHONOT MW NPY N3y4YeHnI
1 pa3paboTke NPOLECCOB NOArOTOBKM M NepepaboTKy roproHmnx MCKonaeMblx

-CaMOCTOATENIbHO BbIMNOMHATDL pacyeTbl OCHOBHbIX TEXHONOIrMYeCKMxX napameTpoB npoueccos
noaroToBku mn nepepa60TKV| roproYmMx NCKonaembix

-NPUMEHATb PUINKO-XMMUNYECKME METOObI UCCNenoBaHNA U pa3neneHna ona onpeneneHns CBOWCTB
ropro4HmMx nckonaemblx

-BbIMONMHATb o6pa60TKy M aHannm3 gaHHbIX, NONY4YEHHbIX NP TEOPETUYECKUX N SKCNEepUMeHTabHbIX
nccnenoBaHuAax tonnmea U yrnepogHbiX Matepmanos.

4. CTpyKTypa U cogepxaHve AUCLMUMNINHBI/ MOoayns

Obwas Tpy[0EMKOCTb AUCLIMIIIMHBI cCOCTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI OTCYTCTBYET B 1 cEMeCcTpe; 9K3aMeH BO 2 CEMECTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyeckuu nnaH AuUCLMNAUHbBI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens WX TPYAO0EMKOCTb Tekywue opmbl
cemecTpa (B yacax) KOHTpons
MpakTuueckmellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Monayns

Nekuun

Tema 1. 1. Muposble
TeHOeHUnn
nepepaboTky HePTH 1
rasa, Hegprte- n
rasoxnuMmim.
Wcnonb3oBaHne
NOMyTHOrO HEGPTAHOrO
rasa u nepepabotka
rasa B LIefIoM.
TeHOeHUMN pasBUTnS
MUPOBOWA
HedoTerasoxmmmn. 2.
OcCHOBHble cBEAEHMSA O Hay4HbI
1. |npUpOoOHbIX rasax. 1 1-2 1 0 4 noknan
3HayeHne NPUPOLHbIX
rasoB B 9KOHOMUKE.
Coctas n coicTea
NPUPOLHbLIX ra308B M
ra3okKOHOEHCaToB.
CopepxaHue u
3HaYeHne ONCLMNINHDI,
n ee B3aMMOCBS3b C
apyrumm
€CTECTBEHHbIMU
Haykamu. TeHgeHuun
pa3BMTUS Fra30XNMUN B
Poccun 1 3a pybexom.

Tema 2. 1. PaspaboTtka
n aKcnnyaraums
rasoBbiX
MecTopoxaeHuin. 2. a3 Hay4HbI
2. |ra30KOHOEeHCaTHbIX 1 3-4 0 0 4 noknan
MECTOPOXAeHUN. 3.
[Mpombicnosas
cenapauust n macnsHas
abcopbuus rasa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 8 ns 24. 111 yHlf[

S OEMALIGH



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

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 3. 1.
®dpakumoHHas
neperoHka. 2.
3 HuakoTemnepartypHas 1
" InepepaboTka

npupogHoro rasa. 3.
Ocyuwka 1 o4ncTtka
NPVPOLHOro rasa.

Tema 4. 1. IamepeHune n
pacyet ¢pa3oBbixX
COOTHOLWEHW B
YCNOBUSAX paBHOBECUS
ans
MHOIOKOMIMOHEHTHbIX
cmecei. 2. PacyerTsbl
pacxoga v cxarus.
N3mepeHuns pacxona
rasa.

Tema 5. 1. TpaHcnopT u
pacnpeneneHue
NPUPOLHOro rasa. 2.
5 MNonsemMHoe xpaHeHne 1
" |npupogHoro rasa. 3.
Crabununzaums n
nepepaboTka rasosbix
KOHIOEHCaTOB.

Tema 6. 1.
Tepmunyeckne n
TepMokaTtanuTnyeckme
npeBpaLeHns HU3WmX
napaguHoOBbIX
yrneso4opoLoB. 2.
OkucnutenbHble
npespaweHus
rasoobpasHbIx
yrneeso0opoLoB.

Tema 7. 1.
CenapaunoHHoe
obopynoBaHue. 2.
YCTaHOBKU AN OCYLWKN oTyet

7. |rasa. 3. YcTaHoBKM 2 3-4 0 0 3 KONNOKBUYM
pereHepauuu. 4.
YcTaHoBKM
cTrabunusaumm
KOoHOeHcarTa.

Hay4HbI
5-6 1 0 3 noknang

oT4yer
1 1-2 0 0 3 KONNOKBUYM

Hay4YHbIN
7-8 2 0 3 noknag

Hay4YHbIN
1 9-10 2 0 1 noknapg,
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 8. 1. lNeun onga
Harpesa rasa,
KOHOeHcarta n HedpTu. 2.
8 YCTaHOBKN OYNCTKU 5
rasa ot ceposogopona.
3. YcraHoBku
NPOMbICNIOBON
NOArOTOBKWN HEQOTMW.

Tema 9.
MonenvposaHue
MOTOYHbIX CXEM 1
pacyeTt 6banaHcos,
COCTaBOB U KypcoBas
nokasarenemn ka4yectea pabota no
NMOTOKOB NPOMbIC/I0BOW OUCUUNSINHE
noaroTOBKN n
nepepaboTku
yrnesoLOpPOLHOr0O
Cblpbs (rasa,
KOHOeHcarta u HedoTK)

Tema 10. PaspaboTka
10 [nOTO4HOM CXEMbI 5

‘[razonepepabaTbiBatoLLeno
3aBoja.

Tema 11. Peakuun
OpraHnyeckumx oTyet
11.|coeouHenunin. MNMuponus, 2 11-12 1 0 2 KONNOKBUYM
CcynbdoupoBaHue,
cynbgoaTtupoBaHmne
Tema 12. Pacuer NMCbMeHHas
12.lycTaHOBKM NOnyyYeHns 2 13-14 0 0 2 paboTta
cepbl MeTonoM Knayca

Tema . NTtorosas
doopma KOHTpons

NToro 10 0 32

oTyet
5-6 1 0 3 KONNOKBUYM

NMMCbMEHHas
9-10 1 0 2 paboTta

9K3aMeH

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. 1. MupoBble TeHAEeHUMMU NepepaboTkn HedpTH U rasa, HedpTe- U ra30XMMUMN.
Ucnonb3oBaHue NonyTHOro HecpTSIHOTO rasa u nepepaboTtka rasa B LLenoMm. TeHaeHuUn
pa3BuUTUS MUPOBOM HedpTerazaoxummm. 2. OCHOBHble CBEAEHUS O NPUPOLHBIX rasax. 3HaueHue
NPUPOLAHBIX ra30B B 3KOHOMMKEe. CocTaB M CBOMCTBA NPUPOLAHbIX ra30B U ra30KOH4EHCATOB.
CoanepxaHue U 3HaYeHUe OUCLUM/IMHDI, U ee B3aUMOCBSI3b C APYrMMU eCTECTBEHHbLIMU
Haykamu. TeHAeHUMM pa3BuTusi rasoxmumum B Poccum n 3a py6exom.

JNleKunoHHoe 3aHsitne (1 yaca(os)):

1. MupoBble TeHAeHUUN NepepaboTkn HedpTK 1 rasa, Hedpte- 1 razoxummun. Vicnonb3osaHuve
MOMNYTHOro HePTAHOro rasa 1 nepepaboTka rasa B LiefioM. TeHOeHUNM pa3BUTUS MAPOBOM
HedpTerazoxumun. 2. OCHOBHblE CBELEHNS O NPUPOLHbIX ra3ax. 3Ha4YeHne NPMPOOHbIX ra30B B
akoHomuke. CocTaB 1 CBOMCTBA NPUPOAHbIX Fa30B U ra3okoHaeHcaToB. 3. TpaHCnopTMpoBKa
NPUPOLHbIX ra30B.

naboparopHas pabora (4 4aca(oB)):

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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TexHonorum n3enevyeHns Nepeoro nokoneHns.CoBpemMeHHbIe TEXHONOMMN U3BnevyeHus. AHanns
9o PEeKTUBHOCTN

Tema 2. 1. PaspaboTtka 1 aKkcnyataums ra3oBbiX MECTOPOXAEHMNA. 2. a3 ra3oKOHAeHCaTHbIX
mecTopoxaeHuin. 3. NMpombicnoBas cenapaumsa U macnsiHas abcop6buus rasa.

naboparopHasi pabora (4 4aca(oB)):

MepepaboTtka GBUTYMOB pa3nMYyHOM NPUPOAbI B CUHTETUYECKYIO HedpTb. CTatuctuyeckue
nccnenoBaHUst NPON3BOACTBEHHbIX Nokasatenei. [onydyeHne n aHanna BoAo- HEGTSHbIX 3MYNbCUIA.

Tema 3. 1. PpakuMoOHHasa NneperoHka. 2. HuskoremneparypHas nepepabotka NPMPOAHOro
rasa. 3. OcyLuka n ouncTka NpUpPoOaHOro rasa.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

1. dpakumoHHas neperoHka. 2. HnskotemnepartypHas nepepabotka npupoaHoro rasa. 3. Ocywka u
o4yMcTKa NPUPOLHOro rasa.

naboparopHas pabora (3 yaca(oB)):

BrcOpekunHr TsXenoro HepTSIHOro Cblpbsi. TEPMUYECKUIA 1 TEPMOKATaNIUTUYECK N BUCOPEKUHT.
YnbTpassykoBas 06pabotka BUTYMUHO3HbIX NOpoA 1 BUTYMOB.

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

naboparopHas pabora (3 yaca(oB)):

1. \amMepeHune n pacyeTt pa3oBbiX COOTHOLWEHWUIA B YCNOBUSX PpaBHOBECUS A1 MHOMOKOMMOHEHTHbIX
cmeceit. 2. Pacyetbl pacxona un cxatus. IamepeHus pacxona rasa.

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

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

1. TpaHcnopT v pacnpeneneHe NnpupoaHoro rasa. 2. NoasemMHoe xpaHeHe NPUpPoaHOro rasa. 3.
Crabunuzaums n nepepaboTka rasoBblx KOHAEHCATOB.

naboparopHas pabora (3 yaca(oB)):
YnaenueaHue neTy4ymx npoaykToB v nx nepepabotka GUTYMOB 1 CBEPXTSIXENbIX HEPTEN.

Tema 6. 1. Tepmuueckue 1 TepMmoKaTanuTMyeckme npeBpaLLeHUsi HU3LWKNX napadouHOBbIX
yrnesonoponoB. 2. OKUCNUTeNbHbIe NPeBpaLLeHUsi ra3006pa3HbIX YrneBon0po.00B.

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

1. TepMnyeckme 1 TepMoKaTannMTUYecKmne npespalleHnst HU3WnxX napacpHoOBbLIX YrneBoaopoaoB. 2.
OkncnuTenbHbie NPeBpalLeHNs ra3o0bpasHbIx yrneBo40POL0B.

naboparopHas pabora (1 4aca(oB)):

5 VIHgekc kanutanbHbIX BNoXeHu HenbcoHa - dappapa. 3aBUCUMOCTM MHBECTULMIA OT MPOEKTHOM
NPON3BOANTENBHOCTU 1 CNOCOBOO0B rpadouyecKkoro NpeacTaBneHNs MaTepuanos.

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

naboparopHas pabora (3 yaca(oB)):

AHanms n oueHka achPekTUBHOCTN YCTAHOBOK M 0bopynoBaHus. 1. CenapaumoHHoe obopynoBaHue.
2. YCTaHOBKM A4N15 OCYWKM rasa. 3. YCTaHOBKM pereHepaunu. 4. YCTaHOoBKM cTabunusaumm
KOoHOeHcara.

Tewma 8. 1. lNeumn pna HarpeBa rasa, KoHgeHcata n HedpTu. 2. YcTaHOBKM OYUCTKM rasa ot
cepoBoaopoaa. 3. YCTaHOBKU NMPOMbICIOBOM MNOArOTOBKU HEPTH.

neKkuunoHHoe 3aHsitne (1 yaca(os)):
CopepxaHve 1 3Ha4eHne QUCUUNANHLI, N €e B3aMMOCBA3b C APYrMMU €CTECTBEHHBIMU HayKaMM.
naboparopHas pabora (3 4aca(oB)):

AHanms n oueHka addeKTUBHOCTM YCTAHOBOK 1 0bopynoBaHus. 1. Neuyn ons Harpesa rasa,
KoHOeHcarta 1 HedpTu. 2. YCTaHOBKM O4YUCTKM rasa ot ceposogopona. 3. YCTaHOBKM MPOMbICNOBOWA
noaroToBkN HEPTN.
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Tema 9. MogennpoBaHue NOTOYHbIX CXEM U pacuyeT 6anaHcoB, COCTaBOB U Noka3arenemn
KayecTBa NOTOKOB MPOMbIC/IOBOW NOArOTOBKU U NepepaboTku yrneBoaopoaHOro chipbs (rasa,
KOHOeHcaTa u HedpTH)

JNeKunoHHoe 3aHsitne (1 yaca(os)):
TeHoeHUMn pasBuTusi razoxmmmm B Poccum n 3a pybexom.
naboparopHas pabora (2 4aca(oB)):

MoaennpoBaHme NOTOYHbIX CXeM U pacyeT 6anaHcoB, COCTABOB 1 MokasaTenei kayecTsa NoTOKOB
MPOMbICNIOBOI NOArOTOBKU 1 NepepaboTkun yrneBoaopOLHOrO Chipbsi (ra3a, KoHAeHcaTa u HedpTh)

Tema 10. PaspaboTka NoTOYHOW CXeMbl ra3onepepabarbiBaloLLero 3asoaa.
NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

"a3onepepabatbiBaiowme 3aBoabl

naboparopHasi paborta (2 4aca(oB)):

PaspaboTtka NOTOYHON CXxeMbl ra3onepepabaTbiBatolero 3asoaa.

Tema 11. Peakuum opraHudyeckux coeamHeHnu. NMuponuns, cynbcouposaHue,
cynbcpatupoBaHue

NeKuunoHHoe 3aHsitne (1 yaca(os)):
Bbibop HE3aBMCUMbIX NMEPEMEHHDBIX 1 METOLOB PEWEHNSI CUCTEMbI HENUHEHBIX YPaBHEHWIA.
naboparopHasi pabora (2 4aca(oB)):

Peakuun opraHnyecknx coeauHeHmii. JlabopatopHoe nposeneHue npoueccos: 1. MNuponus, 2.
cynbgoupoBaHue, 3. cynbaTnpoBaHmne

Tema 12. PacyeTt ycTaHOBKM nony4yeHus cepbl Metonom Knayca
naboparopHas pabora (2 4aca(oB)):
PacyeTt yctaHoBKM nonyyeHns cepbl Metogom Knayca

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paznen Cemectp| Henens | camocrostenbHoit [TpynoemkocTh ;ﬁ%@:;;?:;ﬂﬁg;
AncumnnnuHbl pcemeCTpa pabortbl (B yacax) 260TbI
CTYeHTOB P

Tema 1. 1. Muposble
TeHOeHunn
nepepaboTky HedPTn un
rasa, HepTe- u
rasoxnmmu.
Wcnonb3oBaHne
nonyTHOro HePTAHOro
rasa un nepepabotka
rasa B LLefioM.
TeHOeHUMM pa3BUTUS
MNPOBOWA
HedgoTerasoxmmumu. 2.
OcHoBHble CcBEOEHUS O
1. [MppoOOHbIX rasax.
3Ha4YeHre NPUPOLHbIX
rasoB B 9KOHOMUKE.
CocTas 1 csoncTtea
NPUPOOHbLIX ra30B U
ra3okoHOEeHCaToB.
ConepxaHue un
3HaYeHne OUCLMNINHbI,
1 ee B3aMMOCBSI3b C
OpyruMm
€CTECTBEHHbIMM

PeructpaumnpHHbIin HOMep DAEKTPOHHEH
CTpaHm% 14 n3 24. 11} yLH,lf[;F EP‘C}{ Tl:::.r



Mporpamma aucumnnuHbl "TexHonornm obnaropaxmsaHus u nepepaboTkn HeTSHbIX 1 HedpTe3aBoAckmx ra3os”; 21.04.01 Hedpteraszosoe

[eno; OOLUeHT, K.H. (BoueHT) Kemanos P.A.

Haykamu. TeHOeHUnn pa3BnTus razoxmmmm B Poccum n 3a pybexom.

1-2

Pabota
CTYOEHTOB C
NEeKUNOHHbIM
mMartepuasnom,
noucke u
aHanuse
matepuanos u3
nMTepaTypHbIX 1
3NEKTPOHHbIX

Hay4HbI ooknang,
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Mporpamma aucumnnuHbl "TexHonornm obnaropaxmsaHus u nepepaboTkn HeTSHbIX 1 HedpTe3aBoAckmx ra3os”; 21.04.01 Hedpteraszosoe
[eno; OOLUeHT, K.H. (BoueHT) Kemanos P.A.

Crabunnsaums n
nepepaboTka rasoBbix
KOHOEHCaToB.

matepuanos u3
nmMTepaTypHbIX 1
3NEKTPOHHbIX

Buabl
Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB paoboTb!
Tema 2. 1. Pa3paboTtka Pabota
1 aKcnnyaraums CTYLEHTOB C
rasoBblIX NEKUMOHHbIM
MecTopoxaeHuin. 2. ['as mMaTepuanom,
. [ra30KOHOEeHCaTHbIX 1 3-4 |nowucke n 3 Hay4HblA Joknan,
MEeCTopOXaeHuN. 3. aHanuse
MNpombicnoBas mMaTtepuanos n3
cenapauusi u macnsHas nMTEpPaTypHbIX 1
abcopbums rasa. ANEKTPOHHbIX
Pabota
Tema 3. 1. CTYMEHTOB C
cbpaKuMOHHgg NEKUNOHHbBIM
neperoHka. 2. MaTEpUAsOM,
. ?gsgg;%hg:fgaTypHaﬂ 1 5-6 [noucke un 2 Hay4HbI ooknang,
npupoaHoro rasa. 3. 3:?2:');2”08 3
Ocyuwka n ounctka NUTEPATYPHBIX U
NpPUPOLHOro rasa. BNEKTPOHHbIX
noaroToBka K
KONNOKBUYMY
Pabota
CTYLEHTOB C
Tema 4. 1. NamepeHue ﬂzﬁ:ga:ﬂgw 1 KONMOKBMYM
pacyet qoasqsblx novcke U ’
COOTHOLEHWI B aHANM3E
YCNoBMSX paBHOBECUS MaTepuancs 13 n
N e 1 1-2
MHOIOKOMIMOHEHTHbIX
cmecelit. 2. PacyeTbl MOAroToBKaA K
pacxofa 1 cxarus. otyety Pabora
iamepeHmns pacxona CTYLEHTOB C
rasa. NEKUNOHHbBIM
mMaTepuanom, 2 oTyer
rnovcke u
aHannse
maTtepuasnos n3
nintepa
Tema 5. 1. TpaHcnopT n Pabora
CTYLEHTOB C
pacnpenenexve ) NEKLIMOHHBIM
npupogHoro rasa. 2. MaTEPIANIOM
NonsemHoe xpaHeHne ’ o
* InpupoaHoro rasa. 3. 1 7-8 gzgﬁsiem 3 Hay4HbIA Ooknan

PernctpaumoHHbIn Homep
CtpaHnua 14 n3 24.
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Ctpanunua 15 n3 24.

Buabl
Paspen Cemecrp| Heaens | camoctosTensHoit [TpyAoemMkocTs g‘:ﬂ%’:‘;;‘;‘::;gﬁgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYAEHTOB paoboTb!
Tema 6. 1.
Tepmunyeckne n E?y?loeTl-?TOB c
TepMokaTanuTnyeckue HEKLIMIOHHbIM
npeBpaLeHns HA3LWNX
napacpuHoBbIX 1 9-10 ﬁg;igginw’ 2 Hay4HbI OOKNna
* lyrnesonopomnos. 2. AHATae y Aoknan
OxuncnutenbHble MATEPUANOB M3
npespaleHns
nnTepaTypHbIX U
razoobpasHbix AL
yrneBo4opOLOB.
noaroToeka K
KONNOKBUYMY
Pabota
CTYLEHTOB C
NEKUNOHHBIM
Tema 7. 1. MaTepuanom, 2 KONNOKBMYM
CenapauunoHHoe rnoncke n
obopynoBaHue. 2. aHanmse
YCTaHOBKU A1 OCYLUKK mMaTepuanos n3 n
. [raza. 3. YcTtaHoBku 2 3-4
pereHepaLmu. 4. MoAroToBka K
YCTaHoBKM otuety Pabota
cTabunusaumm CTYLEHTOB C
KoHAeHcara. NEKUNOHHbIM
Marepuasnom, 2 oT4yeTr
noncke n
aHanuae
MaTepuanos n3
nitepa
noaroToeka K
KONNOKBUYMY
Pabota
CTYLEHTOB C
NEKLMOHHbIM
MaTeprarnom, 2 KONNOKBUYM
Tema 8. 1. lNeun gns MOVIGKE U
Harpesa rasa, aHANM3e
KOHOeHcarta n HedpTu. 2. MaTepuanos s n
YCTaHOBKUN OYUCTKM 5 5.6
" [ra3a OT cepoBoLOpOLa.
3. YctaHoBKU noaroTtoeka K
NPOMbICTOBOA otyeTy Pabota
NOArOTOBKMN HEQITH. CTyL€HTOB C
NEKUMOHHbIM
Marepuasnom, 1 oTyet
noncke n
aHanuae
MaTepuanos n3
nitepa
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
1l VHHBEPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



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

Buasi N dopMbl KOHTPONSA
Pasnen Henens MocTosiTenbHoM [T MKOCTb b
N ﬂ.ucuuﬁnuubl CeMeCTpcel\engnga “ o:)aOGOTebl ° p\(/gggca;)c camoc;ra%ngebrlleom
CTYyAOEeHTOB
Tema 9.
MopenuposaHue
MOTOYHbIX CXEM U EOJlég;g;KaaKﬁ oTe
pacyeTt 6banaHcoB, yp P
COCTABOB 11 Bgélcl)/lT%umnnMHe KypcoBas paboTta
g, [noKasarenei kaiecrsa 2 7-8 |CTyOEeHTOB C 4 n)épnmcumn%me
NOTOKOB NPOMbICNOBOM NEKLIMOHHBIM
noaroToBKN U MATEPIANIOM
nepepadoTky novcke u aHémM
yrnesoLopOLHOr0
Cbipbs (rasa,
KoHOeHcaTta n HedpTw)
noaroToeka K
NUCbMEHHON
Tema 10. PaspaboTka patore Pabora
NMOTOYHOW CXEMDbI CTYNEHTOB C NMCbMeHHas
10. 2 9-10 [NeKUMOHHbIM 4
rasonepepabatbiBarolleno paboTta
33804, MaTepuanom,
rnoncke u
aHanuse
maTtepuano
noaroToBka K
KONNOKBUYMY
Pabota
CTYLEHTOB C
NEKUMOHHbIM
MaTepranom, 2 KONNOKBUYM
novcke u
Tema 11. Peakuuu aHannse
OpraHmn4eckunx marepunanos 13 N
11.|coeanHenuin. Nnponuns, 2 11-12
cynbdpmpoBaHue, noaroToBka K
CynbaTnpoBaHue oTyety Pabota
CTYLEHTOB C
NEKUNOHHbIM
mMaTepuanom, 2 oTyer
rnoncke u
aHanuse
maTtepuasnos n3
nitepa
5. 06 mmsmpvpmsmﬁyqeum
PapoTta CTyoeHTOB C NEKLMOHHBIM MaTePranoMm, NBeK@MHRFANN3E MaTeprnanos| 3 nuTepaTypHbIX 1
9NEKTPOHHbIX NCTOYHMKOB UHOOPMALMIY NO 3343 frec@O orepeson MaTepuaroB N3 TeMaTtnyecKmx
VHPOPHaMadIH PG OSSYPCOB C PIHOCTPHHBIX S3l8KPBeUBYBEHNE TEM, BbIHECEHHpIX Ha
CaME A THOBRUOTTNG Ky,| 3HeHpd S vb UNBHR3AHN] 1 NOArOTOBKEY YRR Hmo
napop TS M e Kaa@oBE aNeKTPOoHHLIX prayppaesiaM,Scopus, Thomson Ets, Web of
Knpwledge 5.6, Web of Science, Web qf ScienctmaiidesaarcherID,| EndNote Web, Journal Citatior]
Report 2010, Scifinder, pecypcos BAK, |n3nannindBakuseosnaHne pHTerpmposamnHon cpenpl
COBMECTHOI paboTbl, BU3yannsauum, MTepnpeTRianEpasagnaa, chopa 1 B3auMHON CMHXPOHM3aLMK
AatHbly B FHOE VIHTerVIpOBa;HI-lE)VI NHD PPMALIMOHHOVI CPELIEI TTOAAEPKKYGIPVHSTMS PELIEHIA
Hek.pl I dSUBDIA IIPU,LI,II[JVIﬂIVIVI. JITCRTPYURADIVI UUYJASUBA TTCITBHADIVT PJTUY U, MOHOT pd.LApVIVI, HAYyHHDIT

cTatby, y4ebHble Nocobus, METOANYECKME YKa3aHUSI.

PernctpaumoHHbIn Homep
Ctpanunua 16 n3 24.
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Mporpamma aucumnnuHbl "TexHonornm obnaropaxmsaHus u nepepaboTkn HeTSHbIX 1 HedpTe3aBoAckmx ra3os”; 21.04.01 Hedpteraszosoe
[eno; OOLUeHT, K.H. (BoueHT) Kemanos P.A.

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

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

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

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

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

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

- BbINOJIHEHWE 3a4aHNI Mo NPONAEHHbIM TeMaMm

- MOArOTOBKA K 3a4eTy

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

Mo peaynbTatam ocywecteneHns CPC npuMeHsaoTcs cneayowmne Buabl KOHTPOns:

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

- BkntoyeHmne Bonpocos, BbiIHOCKUMbIX HA CPC B ak3aMeHauMoHHble buneTsl,

- IPVEM 3a4€eTOB, 9K3aMEHOB

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

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

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

Tema 1. 1. MupoBble TeHAEeHLUMU NepepaboTku HedpTH U rasa, HedpTe- U ra30XMMUMN.
Ucnonb3oBaHue NonyTHOro HecpTSHOrO rasa u nepepaboTtka rasa B LLenoMm. TeHaeHuUn
pa3BuUTUS MUPOBOM HedpTerazaoxummm. 2. OCHOBHble CBEAEHUS O NPUPOLHBIX rasax. 3HaueHue
NPUPOLAHBIX ra30B B 3KOHOMMKEe. CocTaB M CBOMCTBA NPUPOLHbIX ra30B U ra30KOHOEHCaTOB.
CoaepxaHue ¥ 3HauyeHUe OUCLUMN/IUHDI, U ee B3aUMOCBSI3b C APYrMMU eCTECTBEHHbLIMU
Haykamu. TeHAeHUMM pa3BuUTUsl rasoxmumum B Poccum n 3a py6exom.

KETPOHHBH
B_EPCHTET

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

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

1. MupoBble TeHAeHUUN NepepaboTkn HedPTH 1 rasa, Hedpte- 1 razoxummun. Micnonb3osaHuve
NOMNYTHOro HePTAHOrO rasa v nepepaboTka rasa B LiefoM. TeHOEeHUUN pa3BUTUS MUPOBO
HedpTerazoxumun. 2. OCHOBHblE CBEEHNS O NPUPOAHbIX rasax. 3Ha4eHne NPMPOOHbIX ra30oB B
akoHoMmumke. CocTaB 1 CBOMCTBA MPUPOIHbIX Fa30B U ra30KoHAeHcaToB. 2. TpaHCnopTUPOBKa
NpMpPoIHbIX ra3oB. CooepXaHne 1 3HaYeHne OUCLMMNANHBI, U ee B3auMOCBSA3b C APYrMu
€CTeCTBEHHbIMM HaykaMu. TeHOeHUUn pas3sutust rasoxmmmm B Poccum n 3a pybexom.

Tema 2. 1. PaspaboTtka 1 aKcnnyartauusi ra3oBbiX MECTOPOXAEHUN. 2. Ma3 ra30KOHAEeHCaTHbIX
mecTopoxnaeHun. 3. MpoMbicnoBas cenapauus n MmacnsiHas abcopbums rasa.

Hay4HbI [oKNnag , NPUMEPHbIE BONPOCHI:

MpooyKTMBHOCTb ra3oBbiX CKBaXWH. 3anachl rasa. [nybunHHble Npobbl NnacToBon HedTU. Pexunmbl
aKcnnyatauum HedpTsHbIX nnacTtoB. OcylWecTBNeHNe CaikMHI NpoLecca nNpy aKcnnyatauum
ra3okoHAeHcaTHbIX MecTopoxaeHuii. [NpoMbicnoBas cenapauns. Abcopbums n gecopbums.

Tema 3. 1. PpakumoHHas neperoHka. 2. HuskoremneparypHasi nepepaborka NnpMpoAHOro rasa.
3. OcyLuka u o4yMcTKa NpUupoaHOro rasa.

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

[MeperoHka OBYXKOMMOHEHTHbIX cMecen. MeToabl CTyneH4yaToro pacyeTta opakuMoOHNpPOBaHUS
MHOIOKOMIMOHEHTHbIX CMecel. YNpoLeHHble MeToabl pacyeTa opakuMOHHbIX KONOHH. COOTHOWeHMEe
MeX Ay YNCNIOM TEOPETUYECKNX N AeACTBUTENbHbIX Tapenok. KOHCTpyKuus Tapenok un ux pabora.
Pacyet konnaykoBbIX KONOHH. PacyeT Tapenok.

Tema 4. 1. UamepeHue n pacyeT (ha3oBbIX COOTHOLLEHWUI B YC/TIOBUSIX paBHOBECUS NSt
MHOIOKOMIMOHEHTHbIX cMecel. 2. PacueTbl pacxopa u cxarus. UamepeHus pacxoaa rasa.

KONNOKBUYM , NMPUMEPHbIE BOMPOCHI:

MpencTtaButb N 060CHOBATb METOOONOMMIO pacyeTos: 1. ViamepeHune n pacyeT pasoBbix
COOTHOLIEHWI B YCNOBUSX PABHOBECUS 011 MHOTOKOMMOHEHTHbIX cMeceit. 2. PacyeTbl pacxona u
cxartus. N3mepeHunsa pacxona rasa.

OTHET , NPUMEPHbIE BOMPOCHI:

MpencTtaeutb n 0b6ocHOBaTL pe3ynbTtaThl pacyeTos: 1. 13amepeHne n pacyeT ha3oBbIX COOTHOLEHWIA
B YC/IOBMSX paBHOBECUS A1 MHOFOKOMIMOHEHTHbIX CMeceit. 2. PacyeTbl pacxoda 1 cxartus.
MamepeHuns pacxona rasa.

Tema 5. 1. TpaHcnopT U pacnpeneneHve NpupoaHoro rasa. 2. MoasemMHoe xpaHeHne
npupogHoro rasa. 3. Crabunusaums n nepepaboTtka ra3oBbiX KOHOEHCATOB.

Hay4HbI ooknag , npuMepHbIe BOMPOCHI:

PasneneHne yrneBooopoaHbix ra3os. 3BneyeHme Xunaokux yrneBoaopoaHbIX KOMMNOHEHTOB M3
NPMPOLHbIX ra3oB.. [Mpouecchl pasneneHns yrneBoaopoLHblx ra3os. MeToabl NonyyeHns renns ns
NpMpoaHbIX ra3oB. Ctabunmaaums n nepepaboTtka ra3osbix KOHAeHcaToB. CTabunmaaums rasoBoro
6eH3uHa. CTabunmnaaums Cbiporo ra3oBoro KOHAeHcarta, BoIHOCMMOrO ra3oM 13 CKBaXKMHbIl. O4ncTtka
ra3oBblX KOHOEHCATOB OT CEPHUCTbIX COeaMHEHWIA. [NepepaboTka ra3oBbiX KOHOEHCATOB B TOBAPHbIE
Tonnuea. Ctabunmaauns n nepepaboTtka ra3oBbix KOHAeHcaToB. CTtabunmaaums razoBoro 6eH3nHa.
Ctabunusaums cblporo ra3oBoro KoOHAeHcaTa, BbIHOCMMOro ra3oM U3 ckBaxuHbl. O4ncTka ra3oBbix
KOHAEHCATOB OT CEPHUCTbIX COeanHeHWIA. [NepepaboTka ras3oBbix KOHAEHCATOB B TOBAPHbIE TOM/MBA.

Tema 6. 1. Tepmmyeckme n TepmoKatanuTUyeckue npespaLLeHusi HU3LWMX NnapadouHOBbIX
yrnesonoponos. 2. OKucnutenbHble NpeBpaLLeHnUs ra3oo6pa3sHbIX YrneBoa0poaoB.

Hay4HbI foKnag , NPUMEPHbIE BONPOCHI:

TepMuyeckne 1 TepMokaTanuTUHeckme NPeBpaLLeHns HU3WKX NapagnHOBbIX YrNeBOAOPOLOB.
Mpon3BOACTBO aLeTUeHa 13 yrneBoLopPOaAHOro Cbipbs. [PON3BOACTBO HUBLIMX ONECOVHOB.
Katanutunyeckoe aermapuposaHune napaguHoBbIx yrnesoaoponos C4-C5. TexHonorus
NPOV3BOACTBA TEXHNYECKOr0 yrnepona (caxu). OKucnutenbHble NpeBpalleHnst razoobpasHbix
yrnesonoponos. OKUCNeHNE HU3LWNX NapadoMHOBbLIX YrneBoaoponoB. CUHTE3-ra3 u XMMmyeckme
NPOLYKTbl HA ero ocHoBe. MNpPoM3BOACTBO KMCNOPOACOAEPXKALLMX MPOAYKTOB 13 ra3zoobpasHbiX
ONegUHOBBIX YrNEBOAOPOAOB.

Tema 7. 1. CenapaumoHHoe obopyaoBaHue. 2. YCTaHOBKM OISt OCYLUKM rasa. 3. YCTaHOBKMU
pereHepauuum. 4. YCTaHOBKM cTabunusaumm KoOHOeHcara.

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
Ctpanunua 18 ns 24. il yLH,lf[;F EPCHTET
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KONNoKBUYM , MpUMeEpPHbIE BOMPOCHI:

MbineynoBmTENN NS FONOBHBIX, MMHENHBIX N JOXUMHbIX KOMMPECCOPHbIX CTaHUMIA. KOHCTpyKLMK
nbineynosutenei. Hedpterazosble cenapartopbl. Hedphterasosble cenapaTtopbl co cOpPOCOM BOAbI.
Ocyuwka rasos. Toyka pocbl, METOAbI ONpeneneHuns. Toyka pocbl No yrnesonoponam. TpeboBaHus no
OCyLIKe ra3oB OT Bnarv u TsxXenblx yrnesonoponos. Metoapbl ocywku ra3os. MNeprnoabl paspaboTku
ra3oBbIX M ra30KOHAEHCATHBIX MECTOPOXAEHWUA N BANSHUE NX HA TEXHONOIMIO OCYLLKWN ra3os..
BnusaHue cocTtaea rasa Ha TexHonorunto ero ocywku. Ocylka ra3oB METOLOM HU3KOTEMMEPATYPHOM
cenapauuun. Metoabl NCKyCTBEHHOrO oxnaxaeHns. Ilpoccennposarue rasa. OxnaxaeHve rasos npu
nx pacwmpeHun B getaHaepe. Cxembl yCTAHOBOK A5 OCYILKW ra3a METOA0M HM3KOTEMNEepaTypHOA
cenapaumun. MIHrmnbputopbl rmapotoobp3oBaHus. KOHCTPyKLMKN HA3KOTEMMNEPATYPHbI CENapaTopoB.
Pekynepauus Tenna B ycTaHOBKax HU3KoTeMnepartypHoi cenapaumn. Ocywka npmpoLHOro rasa ot
BNIMrn MeToaoM abcopbumn. AbcopbeHThbl 1 nx cBoincTBa. MNMpuHUMNManbLHas TexHonormyeckas cxema
abcopbumoHHOM ocylwkn raza. AbcopbLmoHHas ocyluka rasa c
MCNONb30BaHNEMMHOrodoyHKUMOHanbHoro obopyaosaHuns. CxeMbl aBCOPOLIMOHHOM OCYLLKK ra3a B
neproa nagaroLero nnacToBoro aasneHuns. OxnaxaeHue rasa nepen ocywkoi. [1ByxctyneHyaToe
KOMMPUMMPOBaHME ra3a nepen ocylwkon. Bnpeick yacta abcopbeHTa B MOTOK rasa, MoCTynatowero
Ha ocywky. Ocylka rasa ot Bnarv agcopbumoHHbiM MeToaoM. AACopbeHTbI A1 OCYLIKN rasa u ux
xapakTepucTuku. MpHumMnuanbHas TexHonormyeckas cxema aacopbLUnoHHOM OCYLIKK rasa.
PereHepauus ancopbeHTa ocylweHHbIM ra3oM. PereHepaunst ancopbeHTa ChlpblM rOPSYnM rasom.
ALcopbeHTbl ANt KOMNIEKCHOM 04ncTkM rada. JJocToMHCTBa 1 HegocTaTkm aacopbumoHHOro metona
ocywku. PereHepaums xuokmnx nornotuteneii snaru (rnvkonei). MprHuunuanbHas TeXHoNornyeckas
cxemapereHepaunn [9l-a. YctaHoBka pereHepaumm [90-a ¢ ero Harpesom B nevax v
peunpkynauuein yactn notoka [9IM-a. BnoyHble ycTaHOBKM pereHepauunn rnmkonen. NpumeHeHne
rasza pnecopbuun. Pacyet bnoka pereHepaummn [9IM-a. OnpeneneHune Yncna cTyneHer KoHTakTa.
Tennosoit 6anaHc KonoHHbl. OnpeaeneHne amameTpa KonoHHbl. OnpeaeneHne BbICOTbl KONOHHDI.
Pacuet nednermatopa. Pacyet ncnaputens. OuncTka pactsopa rivkons oT CoNnein n npoaykTos
TEPMMYECKOro pasnoxeHns. CtaumoHapHble YCTaHOBKM OYUCTKK pacTeopa rnvkons.llepensuxHas
yCTaHOBKA KOMMNEKCHOM OYNCTKM FNKONS nepmnoamnyeckoro genctaust. KombnHmpoBaHas yctaHoBKa
pereHepaumm ¢ 6710KOM KOMMIEKCHOW O4YMUCTKM FMKONS. YCTaHOBKW pereHepauumn MetaHona.
TexHonornyeckas cxema 6n04YHON YCTAHOBKMW pereHepaumm metaHona.MeTtonmka pacyeTa ycTaHOBKMN
pereHepaumm MmetaHona. [a3oBblii KOHAEHCAT U ero coctas. Llenn n 3apgayun ctabunmsauun
KoHOeHcaTa. MeTtoapbl ctabunmnsaumm koHaeHcaTa. Cxembl yCTaHOBOK CTabunnaaumm ra3oBoro
KoHaeHcara. [leataHm3aums ra3oBoro KoHgeHcarta. Pacyet KOnoHHbI AeaTaHn3aumnm.
MaTepuanbHblii 6anaHc. TennoBol 6anaHc KONOHHbI fAeataHn3aummn. KoHCTpYKUMW KONOHH Onst
neaTaHn3aumm koHaeHcaTa. [lebytaHnsaums razoBoro koHaeHcara. lNonyyeHne nponaH-6yTaHOBOM
gopakumn. PacyeT KonoHHbl aebytaHmsauun. MatepuanbHbiii U TEeNIOBO 6anaHc KONOHHbI.
KoHCTpyKuMM KONOHH ans nebyTaHn3aumm ra3oBoro KoHaeHcara.

OT4yeT , NpMUMepPHbIe BOMPOCHI:

AHanuna agopeKTMBHOCTUN paboTbl ycTaHOBOK M obopyaoBaHus: 1. CenapaumoHHoe obopynoBaHue. 2.
YCTaHOBKM ANsi OCyWKK rasa. 3. YCTaHOBKM pereHepauunn. 4. YCTaHOBKM CTabunmaauum KoHaeHcara.

Tewma 8. 1. lNeuun pna HarpeBa rasa, KoHgeHcata n HedpTu. 2. YcTaHOBKM OYUCTKMU rasa ot
cepoBoaopoaa. 3. YCTaHOBKU NMPOMbICIOBOM MNOArOTOBKU HEPTH.

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

OTHEeT , NPUMEPHbIE BOMPOCHI:

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

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

Kypcosasi paboTta no AMCUMMINHE , NPUMEPHbIe BOMPOCHI:

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

Tema 10. PaspaboTka NOTOYHOW CXeMbl ra3onepepabarbiBaloLLero 3asoaa.

nucbMeHHast paboTa , npUMepHbIe BONPOCHI:

PaspaboTtka NOTOYHOI cxeMbl razonepepabartbiBatollero 3aBoaa.

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

Peakuwnn opraHunyecknx coeanHeHunii. NMuponua, cynbdomposaHne, cynbdaTtnpoBaHmne

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

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Pacyet yctaHOBKM nonyyeHns cepbl Metogom Knayca

Tema . UToroeasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 3K3aMeHy:
1. MNepeyeHb Hay4HbIX NPOBNEM 1 HANPaBNEHWUA HAYYHbIX UCCNen0BaHWIA
1 AHanm3 coBpeMeHHOro COCTOSIHUS ra30XUMUN.

2 AHanm3 CoBPEeMEHHOr0 COCTOSIHMS MPOLIECCOB U TEXHONOMMYECKOro 0GoOPMIEHNS MPOLECCOB
rasoxXnuMuu.

3 N3y4yeHne TeopeTnyecknx 3akOHOMEPHOCTEN KaTannTU4eckmx NpoLeccoB nepepaboTkm ra3os u
ras3oBblX KOHOEHCATOB.

TeMbl nHOMBMAYANbHbIX OOMALWHUX 3a4aHU

1 CoctaB npupogHoro raza. Knaccudumkauus.

2 MNaBneyeHne nHamemayanbHbIX KOMNOHEHTOB 13 rasa: y/B

3 N3BneyeHne nHamemayanbHbIX KOMNOHEHTOB N3 rasa: renuvm

4 13aBnevyeHne nHanBmayanbHbIX KOMMNOHEHTOB 13 rasa: a3oT

5 N3BneyeHne nuamemayanbHbIX KOMMNOHEHTOB U3 rasda: cepa

6 TpaHcnopTUpoBKa ra3os 1 ra3oBblX KOHAEHCATOB

7 XpaHeHue rasos 1 ra3oBblX KOHAEHCATOB

8 lNpouecchl CXMXeHNs rasos

9 Kartanusartopbl 1 xuMmnyeckume rnpouecchbl cnHtesa duwepa -Tponwa
10 Katanmsartopbl 1 XMMYeCckme NpoLLeCcChbl CUHTE3a aueTuneHa

11 Karanusartopbl 1 XumMmnyeckue npouecchl cuHteda MTED

12 OkucnutenbHble npolecchl nepepaboTky y/B ra3os.

3. TeMbl, BLIHOCMMbIE HA CAMOCTOATENbHYO NPOPaboTKy
1 YnaneHue Boabl 13 rasa: MeMbpaHHbIi MeTon

2 9konornyeckme NpodbnemMbl ra3oxnMunm

3 lNpouecc Knayca. XpaHeHune cepbl.

4 TpybonpoBOOHbIA TPAHCNOPT rasa.

7.1. OcHOoBHas nuTeparypa:
1. Nlecbconep Y. J1. MNMepepaboTtka HedoTu: y4ebHoe nocobue. - M.: Onnumn-busHec, 2011. - 224 c.

2. MopsuHues, Mnbs Bopucosny. HedptenepepaboTka : npakTnyeckuii BBOAHbIA Kypc : [y4ebHoe
nocobve] / V. B. NoaeuHues .? JonronpyaHbiid : MHtennekt, 2011 .7 119 c.

3. ApyTioHoB B.C. OkucnutenbHas koHBepcus npupogHoro rasa / B.C. ApyTioHOB; OTB. pea. O.X.H.,
yn.-kopp. PAH AJ1. NNanngyc; Poc. akag. Hayk, NH-T xuM. omsnkn nm. H.H. CemeHoBa. Mockea:
URSS: [KPACAHL], 2011.636 ¢

4. Cmut B.A., Ounbman A.Ll. OCHOBbI COBPEMEHHOIO OPraHMYeckoro cUHTe3a: yyebHoe nocobue. -
M.: N3patenbcteo: BMHOM. JlabopaTopwus 3HaHuin, 2012 r. - 746 c.
http://e.lanbook.com/books/element.php?pl1_id=3171

5. HedpTsiHolh komnnekc Poccun: rocynapcteo, 6usHec, uHHoBauumn: MoHorpadgoust / M.B. Poroxa. -
M.: HALU Undppa-M, 2013. - 244 c.: 60x88 1/16. - (HayyHas mbicnb). (obnoxka) ISBN
978-5-16-004753-9, 100 ak3. http://znanium.com/bookread.php?book =371922

6. 3akreim A.KO. Obwas xummnyeckas TeXHONOrs: BBeeHe B MOAENNPOBaHNE
XMMUKO-TEXHOMOrMYECKMX NPOLIECCOB: y4ebHoe nocobue. - M.: I3gaTenbcTBo: YHUBEpCUTETCKAS
KHura; Jloroc, 2009 r. - 303 c. http://znanium.com/bookread.php?book=468690
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7. Kepumos B.1O., lWWnnos I".4., MNMonskos E.E., Axnapos A.B., EpmonknH B.U., Cbicoesa E.H.
CenmmeHTONOro-thaumanbHoe MoAeNnMpoBaHne Npu nouckax, passenke 1 0obblye ckonneHui
yrnesogoponos / B.FO. Kepumos [1 ap.]. - M. : BHUWreocnctem, 2010. - 288 c. : un. ISBN
978-5-8481-0050-1. http://znanium.com/bookread.php?book=347312

8. TeopeTunyeckme OCHOBbI M TEXHOOMMN NMOUCKOB 1 pa3Benkn HedTn 1 rasa, 2013, €4 /
TeopeTnyeckme 0CHOBbI M TEXHONOrMN MOUCKOB 1 pasBenku HedpTn 1 rasa, €4, 2013.
http://znanium.com/bookread.php?book=426809

9. HeckopomHbix, B. B. lNpoekTupoBaHme CKBaXuH Ha TBepable NonesHble NCKoNnaemble
[OnekTpoHHbI pecypc] : y4eb. nocobue / B. B. HeckopoMHbix. - KpacHosipck : CDY, 2012. - 294 c. -
http://znanium.com/bookread.php?book=442493

10. Opnosckas, H. ®. CoeeplueHcTBOBaHMNE nepepaboTkun HedpTeln ceBepa KpacHOSIpCkoro kpas Ha
Manbix HedptenepepabaTtbiBaowWmx 3aBoaax [SNeKTPoHHbIA pecypc] : MoHorpadms / H. @.
Opnosckas, U. B. HapeikuH, E. [1. AracpoHos. - KpacHosipck: Cnb. cdoenep. yH-T, 2013. - 135 ¢. -
ISBN 978-5-7638-2763-7. http://znanium.com/bookread.php?book =492786

7.2. JlononHuTenbHasa nuteparypa:

1. Xumusi HetpTn 1 raza: YuebHoe nocobue / B.[. Pa6os. - 2-e n3a., ucnp. n gon. - M.: I ®OPYM:
HUL MH®PA-M, 2014. - 336 c.: 60x90 1/16. - (Boicwee obpa3osaHue). (nepennet) ISBN
978-5-8199-0567-8, 800 3k3. http://znanium.com/bookread.php?book =423151

2. JlykbsHoB, A. H. HeogHopoaHble copbeHTbl [OneKTpoHHbI pecypc] : MoHorpadoms / A. H.
NykbsHoB, O. H. KoHoHoBa. - KpacHosipck: Cnb. cdpenep. yH-T, 2012. - 190 c. - ISBN
978-5-7638-2524-4. http://znanium.com/bookread.php?book=442464

3. JTabopatopHble paboTbl 0buero unanyeckoro npaktukyma. Pazaen, MonekynspHas dpusnka
TepMmoamHamumka / KazaH. roc. yH-T, dus. ak.; [cocT.: BonowwuH A. B., EpemnHa P. M., 3axapos 0.
A. (otB. cocT.) n ap.].?KasaHb: [KasaH. roc. yH-1], 2008.7127, [1] ¢

4. MeTtoapbl KOMMbIOTEPHOI onTUKK: Y4yebHuk ans By3oB. - M.: Miapatenocteo: ®USMATIINT; 2011 .
- 685 c. / http://www.knigafund.ru/books/115990 /

5. Okonoruyeckme oCHOBbI NPUPOAONONb30BaHMs: YuebHoe nocobue / B.®. MpoTacos. - M.:
Anbgpa-M: MH®PA-M, 2010. - 304 c.: un.; 60x90 1/16. - (MPO®Unb). (nepenneT) ISBN
978-5-98281-202-5, 1000 ak3. http://znanium.com/bookread.php?book=197844

7.3. UHTepHeT-pecypcChbl:

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

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

basza gaHHbIX MexayHapooHOM n3gaTenbckon kKomnaHum Springer - http://www.springer.com
Bubnuorpacunyeckas n pedepatneHas 6asa faHHbIx Scopus - http://www.scopus.com
M3partenbctBo AAAS - http://www.sciencemag.org

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

Ilutepatypa no HedpTeraszoBom otpacnu - http://petrolibrary.ru/

anekTpoHHasa bubnuoteka OpticsinfoBase naparenscrtea Optical Society of America -
http://www.opticsinfobase.org/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune gncumnanHbl "TexHonornm obnaropaxunsaHms n nepepaboTkm HEPTAHBIX 1
HedgoTe3aBOACKMNX ra3oB" npeanonaraet UCNoNb30BaHUe Crneayowero MaTepunanbHO-TEXHNUYECKOro
obecneyeHus:

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby

PernctpaunoHHbIn HoMep
Ctpanunua 22 n3 24. il



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

MpoBoAasATCS nekuumn n nabopatopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, 1abopaTopHbIX
CTEH[0B, MOAENPYIOLWNX NPOLIECCHI OCBOEHUS MPUPOLHbIX OUTYMOB U CBEPXTSXENbIX HEPTEN,
nporpamMMm KOMMbOTEPHOro MOOENMPOBaHNS, KOMNbIOTEPOB. bonbluas YacTb MaTepuana nsyd4aetcs
CcaMoCTOSATENbHO. YTeHne nekuuii, C NpUMEHEHNEM MHTEPaKTUBHbIX CPeACTB (Npe3eHTaumns B
Microsoft PowerPoint), npoBeneHvne nabopaTopHbix paboT, KOHTPOSbHbIX PaboT, NoAroToBKa K
y4yacTuio B KOHGDEPEHLMKN, caMoCcTosiTeNbHas paboTa CTyAeHTOB No TeMaM 1 pasgenaM AMCUMMNIVHLI.

Lns obyyatowmxcs obecnedyeHa BO3MOXHOCTb OnepaTMBHOro obmMeHa nHgoopmaumeli ¢
OTEYECTBEHHbLIMU 1 3apybeXHbIMU By3amu, NPEeaAnpuaTUSMU 1 OpraHn3aumsmmn, obecneyeH [ocTyn K
TpebyeMbIM Ons (hOPMUPOBAHMS NPOKECCMOHANBHBLIX KOMMETEHLNI COBPEMEHHbIM
npodpeccroHanbHbiM 6a3amM AaHHbIX, MHPOPMALMOHHBLIM CMPABOYHBLIM 1 MOVCKOBBLIM CUCTEMAM.
Kadpenpa BBH u B, peanusytowas ocHoBHble 06pa3oBaTeNbHbIe MPOrpaMMbl CNeLManncTos,
bakanaepuaTa u MarmctpaTtypbl, pacnonaraet MaTepuanbHo-TeXHMYeckon 6a3oii, obecnednBatoLe
NpoBeOeHNe BCEX BUOOB N1abopaToOpHON, ANCLUUNIMHAPHOM U MEXANCLMNINHAPHON NOArOTOBKM,
NPaKTUYECKOW N Hay4HO-UCCneaoBaTenbckor paboTbl 06yYaoWNXCs, NPeayCMOTPEHHbIX YyHEOHbIM
nnaHom By3a. dT1a 6asa COOTBETCTBYET OENCTBYIOLWMM CAHUTAPHbBIM 1 NPOTUBOMOXAPHbLIM Npasunam
1 HOpMaMm, B TOM Yncne obecneyeHbl OCTYN K NOANTPadoUYECKOMyY 1 yNakoBOYHOMY 060pyA0BaHNIO 1
Hannyne mMaTepvanos BeAyWmMX MUPOBbIX NPOVU3BOANTENEN.

MuvHMManbHO HEObX0OMMBIA ONS peann3aunm MarmcTepckon NporpamMmbl NepeyeHb
MaTepuanbHO-TEXHNYECKOro obecneyeHuns BKnovaeT B cebs: yuebHble nabopaTopum n ayamTopmm
By3a, OCHALlEHHble COBPEMEHHbBIM 0O0PYLOBAHNEM 1 CTEHAAMU, MO3BONSIOWMMY BbIMNOMHATb
nabopaTtopHbie NPaKTUKYMbl; COBPEMEHHbIE KOMMbIOTEPDI, 06 bEANHEHHBIMUN TOKANbHBLIMU
BbIYMCNINTENbHBIMU CETSIMU C BbIXOAOM B IHTEPHET; n3MepuTenbHble CPeACTBa BEAyLWMX COUPM.
Nexons na OOTM By3a, kaxaas oucumninHa noggepxaHa CooTBeTCTBYIOWUMA NNLEH3VOHHBIMU
NPOrpamMMHbIMK NPOOYKTAMMU.

MNporpamma coctaBneHa B cooTBeTCcTBUM € TpebosaHnamm ®IrOC BINO un yyebHbIM nnaHom no
HanpasneHuto 21.04.01 "HedpbTerasosoe neno" n marnctepckon nporpamme OcBoeHne
BbICOKOBS3KOW HECDTU 1 NPUPOLHBIX OUTYMOB .
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