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Mporpammy ovcumnnvHbl paspaboTan(a)(n) 3asenyowmin kadenpoi, o.H. (npodeccop) Kemanos
A.®. Kagheapa BbICOKOBSI3KMX HEPTEN 1 NPUPOAHBLIX BUTYMOB VIHCTUTYT reonormm n Hedoterasosbix
TexHonorui , Alim.Kemalov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

O3HaKkoOMUTb CTYLEHTOB CO CBEAEHNSIMM O BUTYMaXx, CBEPXTSXENbIX HEQPTEN 1 NPUPOAHbLIX BUTYMOB B
Poccumn n Mupe, TEXHONOrMSIMK UX M3BNEYEHMS, NepepaboTkn B CUHTETUYECKYIO HEDTb,
nokasaTensiMv BBOAA HOBbIX MOLHOCTEN no Aobblue 1 nepepaboTke NPUPOLHbIX HedpTEOUTYMOB, 1
CBEPXTAXENbIX HEPTEN, MHBECTULMOHHbBIM NMOKa3aTeNsiM COBPEMEHHbIX YCTAHOBOK N3BNEYEHNS
nepepaboTky 1 BUTYMOB N CBEPXTSIXXENbIX HE(PTEN, a TakXe 00y4nTb UX MeTo4aM TPaHCMOPTUPOBKM
O6UTYMOB 11 CBEPXTSXENbIX HEPTENA.

OucumnnnHa "KomnnekcHoe 0CBOEHMe 1 crieumnanbHble TEXHONOrMK nepepaboTKy BbICOKOBS3KMNX
HedoTel U NPUPOLHbIX BUTYMOB " OTHOCUTCS K AMCLMNAMHAM HanpasBneHns NoAroToBKM MarmcTpos,
obyyatowmxcs no HanpaeneHuto 131000.68 "HedoterazoBoe oeno” Ha kadpenpe BbICOKOBA3KMX
HedoTel n NpupoaHbix 6utymos (BBH n MNB) MHcTUTyTa reonornm n HedoterasoBbiX TEXHONOMMIA
KoY.

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

HaHHas yuebHas gucumunnmnHa BkntodeHa B pasaen " M2.B.2 MNpodheccnoHanbHblit" 0CHOBHOW
obpasoBaTtenbHol nporpammbl 131000.68 HedgoTerazosoe Oeno M 0THOCMTCS K BapMaTMBHON YacTw.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

Ons nayveHuns gucumnnuHbl "KoMnnekcHoe 0CBOEHME 1 crew. TEXHONornm nepepaboTku
BbICOKOBSI3KUX HEDTEN M NPUPOAHbIX BUTYMOB" HEOOXOAMMO 3HAKOMCTBO CTYAEHTOB C KYPCOM
KONnougHas n gousnyeckas xmmMusi, omankKo-xmMmnyeckast MexaHmka HeTsHbIX AUCMEPCHbBIX CUCTEM,
opraHnyeckas 1 HeopraHumyeckast XMmns, XUMnst HedpTu, TEXHONOrNS HedOTM U ra3a B o6 beme
cpenHel wkonbl. Kypc "KoMnnekcHoe 0CBOEHME U CreL. TEXHONOr M nepepaboTkm BbICOKOBAZKMX
HedpTeln 1 NPUPOAHbIX BUTYMOB" SIBNSIETCS OCHOBOW 4151 KYPCOB €CTECTBEHHOHAYYHOr0 LyKia v ans
KYPCOB NPOdECCUOHANBHOMO LMKNa.

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

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmndcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MK-1 o o
(NpocheccmoHanbHbIe obnanaHve NpeacTaBleHNEM O COBPEMEHHOW Hay4YHO KapTUHe
KOMNETEHLIN) MUpa Ha OCHOBE 3HaHWI METOO0B €CTECTBEHHbIX HayK
MK-12 MCNONb30BaTb aBTOMATU3NPOBAHHbIE CUCTEMbI
(MpodpeccmoHanbHble NDOEKTNDOBAHMS P
KOMreTeHuun) P P
MK-13 paspabatbiBaTb TEXHUYECKUE 3a0aHUS HA NPOEKTMPOBaHNE
(npodhbeccmoHanbHble HecTaHOapPTHOro 060pyA0BaHNS, TEXHONOMMYECKOM OCHACTKM,
KoMMeTeHuunn) CpencTB aBToOMaTM3aLny NpoLLeccoB
MK-14 OCYLLECTBNATb pacyeTbl N0 MNPOEeKTaM, TEXHNKO-
9KOHOMMNYECKOro N OYHKLMOHAIbHO- CTOMMOCTHOIO aHanmsa
(NMpodpeccroHanbHble N
KOMMETEHLINN) 90 PEeKTUBHOCTN NPOEKTUPYEMbIX annapaTos, KOHCTPYKLNMA,
TEXHONOrM4yeckunx npoLeccos
MK-2 MCMNONb30BaTb HAa NPakTUKe 3HaHUS, YMEHUS N HABbIKW B
(npodpeccunoHanbHble opraHmdauum nccnenosatenbCkux, MPOEKTHbIX U
KOMMeTeHuunn) KOHCTPYKTOPCKMX paboT, B yNpaBieHUn KONNEKTMBOM
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MNMK-6 o
MCronb30BaTh METOO0MOIMIO HAYYHbIX UCCNefOBaHNA B
(MpOCPECCHOHaNBHbIS rlcoiz)pecz:Bcc:)l/l((;lHan|:e|-|<§)|7J|1 zeZTefbH%{:Tm SeTeAoRe
KOMMeTeHuunm) P
MK-7 nNnaHnpoBaTtb M MPOBOAUTb aHANUTUYECKUE, UMUTALMOHHbLIE U
(NMpodheccmoHanbHble 9KCMNepuMeHTasnbHble UCCNEenOBaHNS, KPUTUYECKN OLEHMBATb
KOMMNeTeHuunm) NaHHble 1 genaTtb BbiBOAbI

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. LONXeH 3HaTb:

Pasentue nobblun, TpaHcnopTa u nepepaboTky CBEPXTSXENbIX HEPTEN N NPUPOAHbLIX OUTYMOB;
OKOHOMUYECKME 3KONOrnyeckne npobnembl NPOMBbIWIEHHOCTM MO f06bl4e BUTYMOB 1 CBEPXTAXENbIX
HedoTen;

TexHonornn n3enedeHus, nepepadoTkn BUTYMOB U CBEPXTSXENbIX HEGTEN B CUHTETUYECKYIO HEQDTD;

MNMokazaTtenn BBOAA HOBbIX MOWHOCTEN Mo Aobbl4e 1 nepepaboTke NPUPOAHbLIX BUTYMOB 1
CBEPXTSIXeNblX HedpTel;

NHBECTMUMOHHbIE NOKa3aTENN COBPEMEHHbIX YCTAHOBOK N3BNEYeHNs nepepadboTkun n GUTYMOB 1
CBEPXTAXENbIX HedoTEMN.

2. DONTXEH yMeTb:
NPUMEHATb (PU3NKO- XMMUYECKME METOObI, OTHOCSLWMECH KO BCEM pasgenam Kypca, Npu peweHnn
npodgpeccmnoHanbHbIX 3aay.

OCYLECTBASATb CUCTEMHbIV aHANM3 AAHHbIX MO KOMMNEKCHOMY OCBOEHMIO 1 CMELManbHbIM
TEXHONOrmsM nepepaboTky BLICOKOBA3KMX HEPTEN 1 NPUPOLHBLIX OUTYMOB

3. OONXEeH BnageTb:
HaBblKaMy TEXHONOMMIA KOMMNEKCHOrO OCBOEHUS U cneumanbHblX TEXHONOrii nepepaboTkiu
BbICOKOBSA3KUX HEPTEN U NPUPOAHbIX BUTYMOB.

dbopMMpPoBaAHUS 3HAHWIA MO OCHOBHbLIM (PU3NKO-XUMNYECKUM U SKCryaTauMOHHbIM CBOMCTBAM
HeMT N HedTenpoayKTOB;

POPMMPOBAHMS 3HAHWIA MO TEXHONOMUM NOArOTOBKM M NepepaboTKn HEAPTSHOMO Chlpbs C
Nony4YeHMeM acCcopTUMEHTa HEPTENPOAYKTOB, OTBEYAOWMX COBPEMEHHbIM HT 1;

Bblbopa ONTUMaNbHOroO pPeLeHNst nepepadoTKn yrnepoaHOro Chlpbsi.
- TOTOBHOCTb NPOSBNATbL MHALMATKBY, B TOM YUCNE B CUTYaLUSX PUCKa;

- caMoCToATENbHO NprobpeTaTb C NOMOLLBI MHPOPMALIMOHHBIX TEXHONOMMA 1 NCMOMNb30BaTh B
NPakTUYECKOW NeaTeNlbHOCTM HOBblE 3HAHWUS U YMEHWS, B HOBbIX 00N1acTsIX 3HaHUI,
HenocpeacTBEHHO He CBSI3aHHbIX CO CPEPOIn AeSTENbHOCTY;

- hOPMYNMpPOBAaTh M pelaTb 3aa4u, BO3HMKAOWME B X04e Hay4YHO-UCCNenoBaTenbCKom u
NPaKTUYECKOW OesTeNbHOCTH;

- UCMNOJIb30BATb HA NPakTuke 3HaHUA, YMEHNA N HaBblK B OpraHn3auinn nccnenoBatenbCkux,
NPOEKTHbIX N KOHCTPYKTOPCKNX p8.60T, B ynpas/IeHNN KOJINEKTUBOM;

- N3MEHATb Hay4HbIl N HAYYHO-NPOW3BOACTBEHHbIV NPOJOUIb CBOEN NMPOPECCUOHANTbHOM
[esATenbHOCTH;

Hay4YHo-nccneposarenbckas gestenbHoctb (HUL):
- NCNONb30BaTbh METOLONOMMIO Hay4YHbIX UCCNeaoBaHui B NPodoecCMoHanbHON 4eATeNbHOCTHY;

- ncnonb3oBaTb NpogpeccmoHanbHble NPorpamMmmHbIe KoMn4nekcbl B 0bnactu MmateMaTn4eckoro
MOoLENNPOBaHUA TEXHONOIMYECKMX NpoLeccoB n O6beKTOB;
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- NPOBOAMTb aHaNM3 1 CUCTEMATM3ALIMI0 HAYYHO-TEXHNYECKOM MHEpopMaLIMK MO TeMe
NCCnenoBaHusi, OCyLWEeCTBNSTb BbIOOP METOAMK U CPEACTB PEeLleHNs 3aaa4u, MPOBOAUTb NATEHTHbIE
NccnenoBaHus ¢ Lenbto 06ecneyeHns NaTeHTHOM YUCTOTbI HOBbIX pa3paboTok;

- IPUMEHATb NONy4eHHble 3HAHWA ONA pa3pa60T|<|/| n peann3aunm npoekTos, pa3/inyHbIX Npoueccos
I'IpOI/I3BO,EI,CTBeHHOI7I OeATEeNbHOCTN,

- NPUMEHATb MeTOo 0000 NMPOEKTUPOBAHNA;
- UCMNOJIb30BaTb aBTOMaTtn3nNpPoOBaHHbIE CUCTEMbI MPOEKTUPOBAHUA;

- OCYLLEeCTBNATb pacyeTbl N0 NpoekTaM, TEXHUKO-9KOHOMNYECKOro N OYHKLIMOHa/IbHO-CTOMMOCTHOTO
aHannsa apdpekTMBHOCTN NPOEKTUPYEMbIX annaparoB, KOHCTPYKLUMIA, TEXHONOrMY4eCkmx NpoLeccos;

- paspabatbiBaTb onepaTMBHbIe NaHbl NPOBEAEHNS BCEX BULOB AEATENbHOCTA, CBA3AHHOW C
nccnenoBaHneM, pa3paboTkol, MPOEKTMPOBAHMNEM, KOHCTPYMPOBAHMEM, peann3aumnei n
yrpasfieHMeM TEXHONOrMYECKNMI NpoLeccamMm 1 Npon3soacTeamu B obnactv aobblyn, TpaHcnopTa
N XpaHeHus yrneson0poL0B;

NPOn3BOACTBEHHO-TEXHONOrn4yeckas nearensHoctb (MT.O):
- NPUMEHATb NHHOBALIMOHHbIE METObl ANS PeWeHns NPOnN3BOLACTBEHHbIX 3a4ay;

- KOHCTPYMPOBATh 1 pa3pabdaTbiBaTh HOBbIE MHHOBALIMOHHbLIE TEXHOMOrMYECKe NPOLLeCcChl U
obopynoBaHune HedpTerazonobblun 1 TpaHcnopTa HedpTW 1 rasa;

- aHanM3MpoBaTb BO3MOXHbIE MHHOBALMOHHbIE PUCKW NPW BHEAPEHUN HOBbLIX TEXHONOI A,
060pynoBaHNS, CUCTEM;

- MPUMEHSTb NOJTyYEHHbIE 3HAHWUS ONs Pa3pPaboTKM NPOEKTHbIX PELEHWI NO YNPaBNEeHNO Ka4eCTBOM
B HedoTerasoBoM NpPon3BOACTBE.

4. nONXeH OJEMOHCTpUpoOBaTb CMoCcoBHOCTb 1 FOTOBHOCTb:

MPUMEHSITb 3HAHNS 0 BUTYMaXx, CBEPXTSXENbIX HEAPTSX U NPUPOLHbIX BrTymMax B Poccum n mupe,
TEXHONOTMSAX UX U3BNEYEHNS, NepepaboTkn B CUHTETUHECKYIO HEQDTb, NOKa3aTeNsix BBOAA HOBbIX
MOLLHOCTE No [obblve 1 nepepaboTke NPUPOAHbLIX HEPTEBUTYMOB, N CBEPXTSXENbLIX HEQRTEN,
MHBECTULIMOHHBIX NOKa3aTeNsiXx COBPEMEHHbIX YCTAHOBOK M3BeYeHUs nepepaboTku 1 BUTYyMOB 1
CBEPXTSXeNbIx HedpTel, a Takxe obyyatb UX METOAAM TPAHCMOPTUPOBKU, XPaHEHNSI BUTYMOB 1
CBEPXTSXENbIX HedpTe.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmsaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENbHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AucCUMnIMHe/ MOAYNIO
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

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

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tema 1. CBeneHus o
B6UTyMax, CBEPXTSXKeNbIX
HeQTAX N HEPTAHbIX
neckax. Passutue
"|BO6bIYM BUTYMOB 1
CBEPXTAXENbIX HEpTEN
B MUpeE.

1-2

KOMNOKBUYM

Tema 2. MeTonbl
TPaHCMOPTMPOBKM
O6UTYMOB 1
CBEPXTSAXENbIX HEdPTEN.
OKOHOMUYeckme
‘[ekonornyeckmne
npobnembl
NPOMBILWNEHHOCTN MO
n06bl4e BTYMOB 1
CBEpPXTAXENbIX HedoTen

KONnokenym

Tema 3. TexHonoruu
.[n3BneyeHms 6uTymoB n
CBEPXTAXENbIX HEPTEN.

5-7

KONnokenym

Tema 4. CoBpeMeHHble
TEXHONOrnN B
TEXHONOTNN N3BNEYEHNS
6UTYMOB:
.[nynbcaumnoHHble
TEXHONOrnu,
BUCOPEKUHT B nnacrTe,
cnocobbl
MOAEepPHU3aLMN.

KOHTPO/NbHas
paboTta

Tema 5. TexHonorum
nepepaboTky 6UTYMOB 1
CBEPXTAXENbIX HegpTen
B CUHTETUYECKYHO
HedpTb. CheunanbHble
‘ITexHonormm
nepepaboTky 6UTYMOB 1
CBEPXTSXENbIX HEePTEN.

10-11

KONnnokesmym
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen Henens MX TPYAOEMKOCTb Tekywwime doopmbl
N .D.VIKIIL(I.)VJIJ‘I';;',I.II;HI::I/ CemecTp cemecTpa (B yacax) \{(ompgt:mp
neKuM"I'IpaK'rw-lecmeHaﬁopaToprle
3aHATUSA paborbl
Tema 6.
HuskotemnepartypHas
XNMnyeckas

nepepaboTky 6UTYMOB 1
CBEPXTSXeNblX HePTEN.
MonykokcoBaHme 1

BbICOKOTEMMEepaTypHoe KOMNOKBMYM
6.\cokcosanne 6VTYMOB 1 2 12-13 1 0 0 3
CBEPXTSXENbIX HEePTEN.
Masngpukaumnst Teepablx
MPVPOOHbIX
9HeproHocuTtenemn n
OXMXEHNE.

Tema 7.
OKOHOMMYeckme
HopMaTmBbl NPU
000CHOBaHMM NPOEKTOB
CcTpouTenbCcTBa 3aBO40B
nepepaboTky 6UTYMOB 1
7.|cBEPXTAXENbIX HEQTEN. 2 14-16 0 0 3
lMokasartenu BBoaa
HOBbIX MOLLHOCTEN Mo
nobblye n nepepaboTke
NPUPOLHbLIX BUTYMOB U
CBEpPXTAXENbIX HedoTeln

KONnokenym

Tema 8.
NHBEeCcTUUMNOHHbIE

nokasarenu KOHTpPONbHas

COBPEMEHHbIX ]
8. yCTaHOBOK V3BNEYEHUS 2 (171191 0 0 3 paborta

1 nepepabotkm 6UTYyMOB
N CBEPXTAXENbIX
HeqoTen

Tema . NITorosas

" |dopma KoHTpOnNA

Ntoro 4 0 24

3a4ert

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. CBepeHusi 0 GUTyMax, cBepxTsiXxenbix HedpTAX U HedpTsHbIX neckax. Passutune
[06blunM 6UTYMOB M CBepXTAXenbiX HedoTen B MUpe.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

Pas3entue 0obblum BUTYMOB 1 CBEPXTSXENbIX HEJTEN B MUPE.

naboparopHas pabora (3 yaca(oB)):

TexHonornn n3enedYeHunst Nepsoro NokoneHns.CoBpeMeHHbIe TEXHONOM NN N3BneYeHns. AHanma
9PJEKTUBHOCTMU.

Tema 2. MeToabl TpaHCNOPTUPOBKM OUTYMOB U CBEPXTsXeNbIX HedpTen. DKOHOMMYECKMe
3aKonorunyeckue npobnembl NPOMbILLIEHHOCTU NO A,06blYe GUTYMOB U CBEPXTAXENbIX HedhTen
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nekumnoHHoe 3aHsitne (1 yaca(os)):

MepepaboTka BUTYMOB pa3nnyHO NPUPOLbLI B CUHTETUYECKYIO HE(PTb. PasbaBneHne 6utymoB
ra3oBbIMU KOHOeHcaTamu. TexHonormsa npurotosneHns CnHouta. Mpon3soacTBo BOAO- HETAHBIX
amynbcuit. MNpumenexmne MNAB. BnusiHue cepebl. Pa3sutme nponssoactea 6mutymos. CTpOMTENLCTBO U
KOHdpurypaums TpybonpoBoaoB.

naboparopHasi pabora (3 yaca(oB)):

MepepaboTtka GBUTYMOB pa3nMYyHOM NPUPOAbI B CUHTETUYECKY0 HedpTb. CTatuctuyeckue
nccnenoBaHUs NPON3BOACTBEHHbIX Nokasatenei. [onydyeHne n aHanna BoAo- HEQTSHbIX 3MYNbCUIA.
Tema 3. TexHonorum ussneyeHUs GUTYMOB U CBEPXTAXENbIX HedpTEN.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

OTKpbITble KapbepHble MeToabl. VI3BneyeHne HegTSAHbIX NECKOB 1 MX TPaHCMOPTMPOBKA.
OKcTpakumust BUTYyMOB 13 BUTYMUHO3HbIX NECKOB. [epcnekTnBbl JanbHEenwWero pa3sBuTus aKCTpakumnm
6utymoB. XonogHblin MeToq nobbi4n BMecTe ¢ neckoM. (TexHonorms Chops). Linknnyeckoe
BO34encTBMe napom Ha nnact. (TexHonorna CSS). MaporpaeButaLmMoHHOE OpEHMPOBAaHME.
(TexHonornst Sagd). OkcTpakuus napoodbpasHbiMK pacTeoputensmn B nnacte. (TexHonorus Vapex).
Moa3eMHoe CXuraHue 4actv GUTYMOB No HanNpPaBNeHNIO PPOHTY FOPEHUSI BAONb FOPU3OHTASIbHOA
NnoaykKTUBHOM CkBaXWuHbl (TexHonoruns Thai). Limknuyeckas 3akavka pactBopuTens B nnacrt.
(TexHonornga CSI).

naboparopHas pabora (3 yaca(oB)):

SKcTpakumus napoobpasHbiMM PACTBOPUTENSAMI. DKCTPaKLUMS OUTYMOB U3 BUTYMUHO3HbIX NECKOB.
AHanun3 n NoAroToBKa y4acTKOB MECTOPOXAEHUIA. CxeMbl MOArOTOBKM NOPOAbl K TPAHCMOPTY.
OuuncTka 6utymoB. Mogbop TexHoONormyeckoro obopynoBaHms ans o4NCTkM BUTYMOB.

Tema 4. CoBpeMeHHble TEXHONIOrMU B TEXHOJIOTUN N3BJIeYEHUsi BUTYMOB: NMyJibCaLMOHHbIe
TEXHONOrmmu, BUCOPEKUHr B Niacte, cnocobbl MOAEPHN3aLLUN.

neKkumnoHHoe 3aHsitne (1 yaca(os)):

MynbcaumnoHHble TEXHONOrMK, BUCOPEKMHT B Nnacte, cnocobbl MoaepHu3auun. Cnocobbl CHUXEHMS
cofepxXaHus BoAbl U MEXaHNYECKUX NpUMecei. Y TUnnM3auns Wwnamos.

naboparopHasi pabora (3 yaca(oB)):

BuncOpekmHr TSXXenoro HePTSHOrO Chlpbs. TEPMUYECKUIA 1 TEPMOKATANUTUYECKNIA BUCOPEKUHT.
YnbTtpassykoBasi 06pabotka GBUTYMUHO3HbIX NOPOL 1 BUTYMOB.

Tema 5. TexHonoruun nepepaboTkn 6UTYMOB M CBEPXTSIXKENbIX He(PTEN B CUHTETUYECKYIO
HedpTb. CneumanbHble TEXHONMOrMK NepepaboTku GUTYMOB U CBEPXTSXeENbIX HedoTel.

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

Tema 6. HuskotemneparypHasi xummueckasi nepepaboTkm 6UTYMOB U CBEPXTSIXeNbIX HedpTen.
MonykokcoBaHMe 1 BbICOKOTEMNepaTypHoe KOKCOBaHUe 6UTYMOB U CBEPXTsiXerbiX HedpTen.
Masndpukaums TBepobiX NPUPOLAHBIX 3HEPrOHOCUTENEN U OXUXEHME.

naboparopHas pabora (3 yaca(oB)):

MonykokcoBaHMe 1 BbICOKOTEMMEPATYPHOE KOKCOBaHNE BUTYMOB 1 CBEPXTSXENbIX HEGTEN.
["asndprkaumnsa TBepabiX NPUPOLHbBIX SHEPrOHOCUTENEN U OXUXEHNE.

Tema 7. SKOHOMMYECKME HOPMaTMUBbI NPU 060CHOBaHMM NPOEKTOB CTPOMTENbCTBA 3aBO00B
nepepaboTkm 6UTYMOB M cBepXTsXenbix HedpTen. Moka3atenn BBoAa HOBbIX MOLLLHOCTEN NO
[o6biye un nepepaboTke NPUPOAHLIX OUTYMOB U CBEPXTAXENbIX HedpTen

naboparopHas pabora (3 yaca(oB)):

AHanm3 MeToLonornii OLEHKN TEXHNKO- 9KOHOMUYECKMX NokasaTtenei NnpoekTos. JnHaMmuka pocta
yucna cpvpm- NPon3BoAMTENEN N YMCna yCTaHOBOK. PacnpeneneHns BHOBb BBEAEHHbIX MOLLHOCTENA.
MopanbHble 3Ha4YeHUs NapameTpoB.

Tema 8. UHBeCTULIMOHHbIE NOKa3aTeNn COBPEMEHHbIX YCTAHOBOK M3BJ/ieYeHUs U nepepaboTku
O6MTYMOB U cBepXTaXenbix HedoTen

naboparopHas pabora (3 yaca(oB)):

MHpekc kanutanbHbIX BNoXeHuin HenbcoHa - dappapa. 3aBUCUMOCTM MHBECTULMIA OT MPOEKTHOW
NPON3BOLAMTENBHOCTM 1 CMOCOO0OB rpadomyeckoro NpeacTaBleHs MaTepuanos.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Paspen
AncumnnuHbl

CemecTp

Hepens
cemecTpa

Buabi
CaMOCTOATE/IbHOWN
paboTbl
CTYyAEHTOB

TpynoeMKocCTb
(B wacax)

DopMbl KOHTPONS
CaMOCTOATEeNIbHON
pabotbl

Tema 1. CBeneHus o
6UTYyMax, CBEPXTSXeENbIX
HEeqTSAX N HEPTAHbIX
neckax. Passutue
"|Bo6bIYM BUTYMOB 1
CBEPXTAXENbIX HEPTEN
B MUpE.

1-2

noaroToBka K
KONNokKBnymy

KONNokenym

Tema 2. MeToapl
TPaHCMOPTMPOBKU
6UTYMOB 1
CBEPXTSAXENbIX HedoTEMN.
OKOHOMUYeckme
‘lakonoruyeckue
npobnembl
MPOMBbILNIEHHOCTN MO
n06bl4e GMTYMOB 1
CBEpPXTAXeNbIX HedoTeln

NOAroToBka K
KONNOKBUYMY

KONNOKBUYM

Tema 3. TexHonorum
.[n3BneyeHns 6UTyMoB 1
CBEPXTAXENbIX HEPTEN.

5-7

noaroToBka K
KONNOKBNYMY

KONNokenym

Tema 4. CoBpeMeHHble
TEXHONOrNN B
TEXHONOTNN N3BNEYEHNS
6UTYMOB:
.[NynbcaLnoHHble
TEXHONornu,
BUCOPEKUHT B nnacTe,
cnocoobbl
MOOEPHN3aLUN.

noaroToBka K
KOHTPONbHOW
paboTte

KOHTPO/bHAS
paboTta

Tema 5. TexHonorum
nepepaboTky BUTYMOB 1
CBEPXTAXENbIX HegoTe
B CUHTETUYECKYHO
HedpTb. CneunanbHble
‘ITexHonorum
nepepaboTky BUTYMOB 1
CBEPXTAXENbIX HEeTENA.

10-11

noaroToBka K
KONNOKBNYMY

KONNokKBnym

PerncTtpaunoHHbiin Homep 33913
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi

CcaMoOCTOSsITe/IbHOM

paboTbl
CTY0EeHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 6.
HuakotemnepatypHas
XUMmnyeckas
nepepaboTky BUTYMOB 1
CBEPXTAXENbIX HETENA.
MonykokcoBaHue 1
BbICOKOTEMMEpPATypHOE
‘[kokcoBaHme BUTYMOB U
CBEPXTAXENbIX HETENA.
rasnchukaums TBepabix
NPUPOAHbIX
3HeproHocuTenemn un
OXMXEHMeE.

12-13

noaroToBka K
KONNOKBNYMY

KONNnokenym

Tema 7.
OKOHOMUYeckme
HOpMaTMBbl Npu
060CHOBaHUM NPOEKTOB
CTpouTenbCcTBa 3aBO40B
nepepaboTky 6BUTYMOB 1
.|cBepxTaxenbix HedpTen.
lMokasarenu BBoga
HOBbIX MOLLHOCTEN Mo
nobblye 1 nepepaboTtke
NPUPOLHbIX BUTYMOB 1
CBEpPXTAXeNbIX HedoTeln

14-16

noAroToBka kK
KONNOKBUYMY

KONNOKBUYM

Tema 8.
VHBECTMUMNOHHBIE
nokasatenu
COBPEMEHHbIX
‘lycTaHOBOK n3BnevyeHus
N nepepaboTkn 6UTymMoB

17-19

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHAS
paboTta

N CBEPXTAXENbIX
HedoTen
WNtoro

44

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

MpoBoadTcs nekuun 1 nabopatopHbie 3aHATUS C UCMONb30BaHMEM YCTaHOBOK, NabopaTopHbIX
CTEH[I0B, MOOENMPYIOLWMX NMPOLIECChl OCBOEHMS MPUPOAHBLIX OUTYMOB 1 CBEPXTSXENbIX HedTEN,
MpPOorpamMM KOMMbIOTEPHOIO MOAENNPOBaHMS, KOMMNbIOTepoB. Bonbluas 4acTe MaTeprana nsyd4aertcs
CaMOCTOSITENIbHO.

CaMOoCTOATENbHOW PaboThl.

Konnoksuym, nucbMeHHas paboTa, TeCTUpoBaHme, Npe3eHTauus, onpoc, CEM1HapbI B O1anoroBoM
pexume, k paboTe KOTOPbIX MPUBNEKAKOTCS Beaywme NccnenoBaTeny U cneunanucTbl-npakTuku, 1
SABNSOWMIACS OCHOBOW KOPPEKTUPOBKU MHANBUAYANbHBIX y4EOHbIX NNaHOB MarucTpa, AUCKyccuun,
KOMMbIOTEPHbIE CUMYNSILUN, OENOBble U PONEBbIe Urpbl, Pa3bop KOHKPETHbIX CUTyauUuid, rpyrnnoBble
LMCKYyCCUW, pe3ynbTaTbl paboTbl CTYAEHYECKUX MCCNEOOBATENbCKUX FPynm, By30BCKUE U
MEXBY30BCKMX MHTEPAKTUBHbIE KOHGIEPEHLMM U BEBUHAPDI, BCTPEYN C NpeacTaBUTENs MU
POCCUIACKMX N 3apybexHbIX KOMAaHWiA, rocyAapCTBEHHbIX 1 0OLWECTBEHHbIX OpraHn3aunii, MacTep-
Knaccbl 3KCMepToB 1 CNeumnanmcToB.
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OneKTPOHHbI 0bpa3oBaTeNbHbIi PECYPC, MOHOrpadhun, Hay4Hble cTatbu, y4ebHble nocobus,
MeToAMYeckme ykasaHusl.

- U3y4yeHne TeopeTMYECKOro NeKLUMOHHOro MaTteprana
- NpopaboTka 1 yCBOEHNE TEOPETMHECKOro MaTepmana (OCHOBHas 1 AOMONHUTeNbHas nutepatypa)

- paboTa C pekoMeHayEMbIMA METOANYECKMMM MaTepranamMm (METOANYECKMMIN YKa3aHNSIMU,
y4ebHbIMK NocobusiMn, pasfaToyHbIM MaTepuanom)

- BbIMONHEHWE 3a4aHni N0 NPONAEHHbIM TEMaM
- NOAroTOBKA K 3a4eTy

(NepeuncnatoTCs BCE BUAbI PabOT, BbIMOMHAEMbIE CTYAEHTOM CaMOCTOATENbHO B PamMKax U3ydeHus
JaHHOWN ANCUNN-NVHbI)

Mo pesynbTatam ocywecteneHns CPC npuMeHaoTCa cneayowme Buabl KOHTPONS:

- TEKYLUMIA KOHTPONb (B T. Y. ONPOCHI BO BPEMS CEMUHAPCKMX, NabopaTopHbIX 3a-HATUIA,
KONNOKBMYMOB, MPOBEAEHNE KOHTPOMbHbIX paboT, npuem),

- BkntoyeHune Bonpocos, BbIHOCUMbIX HA CPC B ak3aMeHauunoHHble buneTol,
- MPUEM 324€TOB, 9K3aMEHOB

YTeHune nekuuin, C NpUMEHEHNEM UHTEPaKTUBHbIX cpeacTs (npe3eHTauus B Microsoft PowerPoint),
npoBeneHne nabopaTopHbIx paboT, KOHTPObHbLIX PAboT, MOArOTOBKA K Y4acTMIO B KOHGDEPEHLIMM,
camocTosTeNnbHas pabota CTyLEeHTOB MO TeMaM 1 pasaenam AUCUUNINHDI.

NHTepakTnBHbIE METOABI OBYHEHUS, KEAC-TEXHONOMMI, METOL NPOEKTOB, MOPTHONNO, OUCKYCCUS,
TPeHWHr, urpa. MNMpoBoasTCS NeKuUn N NPakTUYECKMe 3aHSTNS C UCMONb30BAHNEM KOMMbIOTEPOB U
nabopaTtopHbIX yCTaHOBOK. bonbluas yactb Matepuana nsy4aeTcs camMoctosTenbHo. CeMnHaphbl B
LNanoroBOM pexume, k paboTe KOTOpbIX MPUBEKAOTCSA Beylme NCCneaoBaTen u
crneunanmncTbl-NPakTUKK, U SBASIOWNIACS OCHOBON KOPPEKTUPOBKM UHAMBMAYANbHbBIX Y4eBOHbIX
NNaHoB MarncTpa, AMCKYCCUM, KOMMbIOTEPHBIE CUMYNSILIMK, [ENOBbIE U PONEBbIE UrPbl, pa3bop
KOHKPETHbIX CUTyauuid, rpyrnnoBble AUCKYCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX
nccnenoBaTenbCkmx Fpyn, By30BCKME M MEXBY30BCKMX MHTEPAKTMBHbIE KOHGDEPEHLNN 1
BeOUHapbl, BCTPEYUN C NPeacTaBUTENSIMUA POCCUNCKUX 1N 3apyDeXHbIX KOMNAHWIA, roCyAapPCTBEHHbIX U
006LWeCcTBEHHbIX OpraHM3aunii, MacTep- kiiacChl 9KCNEPTOB M CNELMANNCTOB. DNEKTPOHHbIN
obpasoBaTtesbHbIli PECYPC, MOHOrpaun, Hay4Hble cTaTbi, y4ebHble Nocobusi, MeToanyeckme
yKasaHus.

6. OLueHOUHble CPeACcTBa AJis TEKYLLLEr0o KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. CBepeHus 0 6uTymax, cBepxrsaxesnbix HedpTsaAX U HedpTaHbIX neckax. Passutne nobbiun
O6UTYMOB 1 cBepXTsiXenbix HedpTen B Mupe.

KONNoKBUyM , MpMepPHbIE BOMPOCHI:

Mpobnembl NnepepaboTkmn CBEPXTSXENbIX HEGTEN N NPUPOLHBIX BUTYMOB. "eoxnmmnyeckme
0COBEHHOCTM NPUPOAHBLIX BUTYMOB. Pecypcbl 1 TEXHONOrMn paspaboTkn MECTOPOXAEHWUA TSXENbIX
HedpTen N NPMPOLAHbIX BUTYMOB. 3anackl TSXeNbIX, CBepPXTaxXenbix HedoTen (TH n CTH), nprpoaHbIx
6utymos (MB) n butymcogepxawmx nopog (BCI1) B Mupe 1 B OTAENbHBIX CTPaHax, B T.4. B Poccun
TarapcrtaHe. CoBpeMeHHble runotesbl 0 npoucxoxaeHun TH, CTH, MNb n BCI1. Knaccudpukauns
HedgTSHOrO Cbipbsi MO cocTasy U NnoTHocTW. Tunbl MB 1 BCI1 no conepxaHuio 6TymMa 1 No Knaccam.
CTH v INB kak BononHWUTENbHbIE UCTOYHWUKIM NONYYEHNS TONANB, MAcen, 0CTaTOYHbIX BUTYMOB,
MEeTannioB 1 Opyrux LeHHbIX KOMNoHeHToB. BCI1 kak camocTosTenbHbIe NONEe3HbIE UCKOMaeMble.
Hanbonee BaxHble Npobnembl 0OXpaHbl OKpyXatowwel cpebl, CBA3aHHbIe C f00bIYeN,
TpaHcnopTupoBKoi 1 nepepaboTtkoint TH, CTH, MNB n BCI1. TexHonornm n3Bne4YeHnst CBEPXTAXENbIX
HedpTen N NPUPOLHbLIX BUTYMOB.

Tema 2. MeToabl TPaHCNOPTUPOBKM OUTYMOB U CBEepPXTSXeNbiX HedoTen. DKOHOMMYEcKne
aKonoruyeckue npobnembl NPOMbILLIEHHOCTU MO A,06blYe GUTYMOB U CBEPXTAXENbIX HedhTen

KONNOKBUYM , NMpUMEPHbIE BOMPOCHI:
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PaspaboTtka MeCTOpoXaeHuiA, TexHonornn nobbiun. OcobeHHOCTH cocTaBa U PU3NKO ?XUMUNYECKIX
XapakTepUCTUK TAXENOro HEPTAHOMO Cbipbs 1 OCTATKOB TAXENbIX HedpTen. Moarotoska TH, CTH,
MNB n BCIM Ha npombicnax. Mpobnembl TpaHcnopTUpoBkK. COOP 1 y4eT BOOOra3oHedTIHON 3MyNbCUm
Ha JHC. Otoenenwne Boabl B KO ®. HazHaveHne n texHonornyeckasa cxema YKIMH. Ctagnm
npouecca (cenapauusi, 06e3BoxunsaHne, obecconneaHme, ctabunuaauns HedpT U o4ncTka
yrneBo4opPOAHbIX opakuUmiA) U Nx Ha3HavyeHue. MeTtoapl paspyleHms BOLO-HETAHbBIX AMYNbCUA HA
NpoMbICNax (MEXaHNYEeCKNn, TEPMUYECKNI, XUMUYECKUIA, INEKTPUYECKNIA): TepMoxnMmyeckme
TexHonorun o6e3BoxnBaHust n obecconnaHust Hegoten. OcHoBHble TUMbl DJTIOY. Tunbl
aneKkTpoaernapaTopos. TexHnyeckue ycnosns Ha noarotoeneHHyo Hedgptb: FOCT 51858 -2002.
Hedotb; TY 39-1623-93. Hedbtb Poccum, noctaBnsemas Ha akcnopt; TOCT 9965-76 (NYC 2-93)
CTeneHb NOAroTOBKM ANst HedoTenepepabatbiBatowmx npeanpustuii. CtabunbHas HedTb,
cojepxaHue BoAbl 1 CONen, XMMUYECKNA CoCTas, PU3NKO-XMMUYECKME XapaKTEPUCTUKN (NAOTHOCTb,
BSI3KOCTb, TEMNOEMKOCTb 1 T.4.). CylwecTBytowme peweHns npobnembl TpaHcnoptupoekn TH, CTH,
MB n BCI 1 3aBMCKMMOCTb OT AaHHOK Npobnembl Boibopa cbopa 1 MOAroTOBKU HEPTU, a TakXe
pelweHunin 06 nHanBuayanbHo nepepadboTkn HedoTw.

Tema 3. TexHONorMm n3sneyeHns 6UTYMOB M CBEPXTsIXENbIX HepTeMN.
KONINOKBUYM , NPMMEPHbIE BOMPOCHI:

XapakTepuCTUKM OCTaTO4HbIX dopakLmin TaxXEnbix Hedoten v MNb. MNpumeHeHne
NMOBEPXHOCTHO-aKTUBHbIX BELWECTB B METOLAX YBENNYEHUS HedpTendsneveHns. Vicnonb3osaHue
PU3NKO-XMMUNYECKUX METOLOB pa3paboTky (MONMMEPHOE, WENOYHOE, YTNEKUCNIOTHOE BO3AENCTBME) U
TEPMO-(PU3NKO-XUMNYECKMX METOL0B (TEPMONONMMEPHOE, TEPMOLLENOYHOE UM TEPMO3aBOLHEHME).
TexHonorum nsenedeHuns CTH, INMB n BCIT: - oTKpbITble KapbepHble TEXHONOTUK (U3BEYEHNE
OUTYMUHO3HbIX NECKOB, 9KCTPaKLUMS BUTYMOB M3 NECKOB, OYNCTKA N3BNEYEHHbIX BMTYMOB, yTUIN3aUNS
0TpabOoTaHHbIX WAMOB); - CKB2XWUHHbIE TEXHONOTMM (LMKINYECKOE BO3OENCTBME NAPOM Ha NnacT,
9KCTpaKums B nnacte napoobpasHbiMi PacTBOPUTENSMU, BHYTPUNNACTOBOE rOPEHNE B COYETAHNM C
NCMNONb30BAHNEM FrOPU30HTASIbHBIX CKBAXMWH, XUMUYECKNE U MUKPOBMONOrnyeckne Metoapl).
KoMOrHMpOBaHHbIE TEXHONOTUW N NEPCNEKTUBHBIE HANPABNEHUS HOBbIX 3HEProcbeperatLmnx
TEXHOMNOINIA.

Tema 4. COBpeMeHHbIe TeXHONOormm B TexXHON0rmn naeryie4yeHus 6I/ITyMOB: nynbcaunoHHbIE
TexHonorum, BMCﬁpeKMHr B nnacre, cnocobbl MoOepHu3auunn.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MynbcaumnoHHble TEXHONOrMK (MoneBble), BUCOPEKUHT B Nnacte, cnocobbl MOAEpHU3aLNN.
SHeprocbeperatolwme BbiICOKOCENEKTMBHbIE KOMOVHMPOBAHHbIE BAPUAHTbI HAHOKATANUTUYECKUX
NpoLEecCoB Ha OCHOBE BOMTHOBbLIX annapaToB ANs KOMMIEKCHOW NoAroTOBKW, TpaHcnopTa u
nepepaboTky TpaaMUMOHHbIX HedpTer, TH un INB, nony4yeHnem KOMMNOHEHTOB YrIeBOAOPOAHOI0
CbIpb$i, ?7CMHTETMYECKON HEATN?, BUTYMOB 1 WWNPOKNUM aCCOPTUMEHTOM OMTYMHOWM NpoayKuMK.

Tema 5. TexHonoruu nepepaboTkn GUTYMOB U CBEPXTAXENbIX HEPTEN B CUHTETUYECKYIO
HedpTb. CneumanbHble TEXHONOrMK nepepaboTkn GUTYMOB U CBEPXTAXENbIX HedhTen.

KONNOKBWUYM , MPUMEpPHbIE BONPOCHI:

BapuaHTbl nepepabotkn BBH v MNb:- TONAMBHO-KOKCOBBIRA;- MACNSIHO-OUTYMHBIIA;- BUTYMHBbIA;
-TepmokaTtanutndeckuin. ConoctaBneHne aTmx BapmaHToB. [1b-kak nepcnekTMBHOE Chipbe ANs
NPOM3BOACTBA BbICOKOMHAEKCHbIX HN3KO3aCTbIBAIOWMX OCTATOYHbIX Macen. Mi3sneyeHune
COLEPXALWMNXCS B HUX PEOKNX N PACCESHHbIX 3NIEMEHTOB (BaHaAUs, HUKENS, peHns, MonnbaeHa v
ap.). I3BnevyeHmne cynbgOHOB U CyNbGIOKCUA0B U3 WMPOKON ancTunnatHom dopakumm 180-3500C.
BbicokoadhdhekTMBHbIE KOMOMHMPOBaHHbIE TexHoNorn nepepabdotku MNMbB 1 BBH, nossonsiowmne
nponssoaunTb 13 BBH u NB kak TpaamumMoHHble HedpTenpoaykThl (TONMBa, Macna), Tak 1
HEeTpaAULUMOHHbIE AECMUUTHBIE MANOTOHHAXHbIE MaTepuanbl 4Ns PasnnyHbix 0bnacTein HapooHOro
X03sMcTBa (MEeTanbl, MOAUMPULMPOBAHHYIO BUTYMHYIO MPOAYKUMIO ? MACTUKW, Nakun, BOLO-OUTYMHble
amynbcun 1 1.4.). BapnaHnTtel nepepabotkn BCI1. BoBneyeHue BECIT B cocTaB acganbTobeTOHHbIX
cMmecein. OkcTpakuus 6utymos 13 BCI1. Ounctka ns3eneveHHbIx 6uTymoB. MNepepaboTka 6GUTYyMOB
BMECTEe C NeckaMun ¢ 04HOBPEMEHHbIM UX 3KCTParnpoBaHneM.

Tema 6. HuskoremneparypHasi Xumuueckasi nepepabotkm 6MTYMOB U CBEPXTSIXeNbIX HedpTen.
MonykokcoBaHMe U BbiCOKOTEMMNepaTypHoe KOKCOBaHMe 6UTYMOB U CBePXTSIXeNbiX HedpTen.
Masndukaums TBepabIX NPUPOLHBLIX 3HEProHOCUTENEN U OXMNXKEHMe.

KONNOKBUYM , MPUMEPHbIE BOMPOCHI:
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MonykokcoBaHMe 1 BbICOKOTEMNEPATYPHOE KOKCOBaHMe BUTYMOB 1 CBEPXTSXENbIX HEPTEN.
rasngpukaumst TBepablX NMPUPOAHBIX SHEPrOHOCUTENEN U OXUXEHME. YTUNN3auns HU3KOHANOPHOro
rasa. BnusiHue yrneBonopoaHbIx accoumnaToB B HEQOTU Ha xapakTep ounbTpauun.

Tema 7. 3KOHOMUUYECKME HOPMaATUBbI NPY 060CHOBaHUM NPOEKTOB CTPOUTENLCTBA 3aBOA0B
nepepaboTku 6UTYMOB 1 cBepXTaXenbix HedpTen. MokasaTrenun BBoaa HOBbIX MOLLLHOCTEW MO
[o6blue n nepepaboTke NPUPOLHbLIX GUTYMOB U CBEPXTAXENbIX HedpTen

KONNoOKBUYM , MpMeEpPHbIE BOMPOCHI:

MoBblweHne 3dPEKTUBHOCTN Pa3paboTkm HEQPTSAHBIX MECTOPOXAEHWNA N3BNEYEHNEM METANNOB U3
HedpTn (bUTyMOB) 1 BOAbI. YBENMYEHNE [OXOOHOCTU OT AOOBIYN NPUPOLHBIX OUTYMOB N3BNEYEHMEM
COMNYTCTBYIOLWMX NOMYTHbBIX LLEHHbIX KOMMOHEHTOB.

Tema 8. UHBeCTULMOHHbBIE NOKa3aTeNn COBPEeMEeHHbIX YCTaHOBOK U3BNeYEeHUs U nepepaboTku
OUTYMOB 1 CBEPXTSIXENbIX HedpTeln

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

TexHonornyeckoe CoBMeLLEHNE NPOLECCOB A00bIYN NEPBUYHON KOMMNEKCHOW nepepaboTku
NPUPOLHBIX BUTYMOB C NPUMEHEHNEM NEPEABVXHbBIX AN MONYCTALNOHAPHBIX TEXHONOMMYECKMX
yCcTaHOBOK. TpaHcnopT. Pa3paboTka HAHOCTPYKTYPHbIX MOKPLITUA, 4ATYNKOB ANS TPAHCMOPTHOM
NHAPACTPYKTYPbI U ?yMHbIX? Matepmanos. OKOHOMMKA HedoTerasonepepabarbiBatowero KoMmniaekca.
CTOUMOCTb CTPOUTENBCTBA U pPacyeT TEXHNKO-9KOHOMMYECKUX nokasartenen

Tema . UToroesasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:

CBefeHns 0 BUTyMax, CBEPXTSXENbIX HEPTSAX N HETAHBIX NecKax
Pa3zeutune 0obblum BUTYMOB U CBEPXTSIXXENbIX HEAPTEN B MUPE
MeTonbl TPaHCNOPTUPOBKU BUTYMOB 1 CBEPXTSXENbIX HEGOTE

SKOHOMUYECKME aKoNornyeckmne npobnembl NPOMBbILWIEHHOCTM MO 000bl4e BUTYMOB U CBEPXTAXENbIX
HedoTen

TexHonorny n3esnevyeHns BUTYMoB 1 CBEPXTSXeNbIx HedoTel. OTKPbITble KAPbEPHbIE METObI.
3BneyeHne HeTSHbIX NECKOB 1 UX TPAHCMOPTMPOBKA.

OTKpbITble KAPbepPHbIE METOAbI.

IKcTpakumsa 6utymoB U3 BUTYMUHO3HbIX NECKOB.

OTKpbITblE KAPbEPHbIE METOAbI.

MNepcnekTrBbl JanbHenWero passmuTns aKCTpakLumm 6UTymos.

XonogHbln MeTon 0obbi4n BMecTe ¢ neckoM. (TexHonorms Chops).

Linknnyeckoe BosgencTame napom Ha nnact. (TexHonorusa CSS).

MaporpasuTaunoHHoe gpeHuposaHue. (TexHonorua Sagd).

SkcTpakumsa napoobpasHbiMu pacTBopuTenamm B nnacte. (TexHonornsa Vapex).

MNMoab3eMHOe CXUraHme 4act 6UTYMOB MO HANPaBNEHUIO OPOHTY FOPEHMUS BAOMb FOPU3OHTAbHOM
NoOyKTUBHOWM CKBaXWHbl (TexHonorus Thai).

Linknnyeckas 3akayka pactsoputens B nnact. (TexHonorusa CSl).

CoBpeMeHHble TEXHONOMNIN B TEXHONOIrMM N3BNEYEHUs BUTYMOB: MyNbCaLNOHHbIE TEXHOMOIK,
BUCOPEKMHT B nnacTte, cnocobbl MoOepHU3aLUnN.

CuHTETMYECKNE HedOTH, UX BUIbI M 0COBEHHOCTM AanbHelwen nepepabotkn Ha HM3

TexHonorun nepepaboTkn BUTYMOB 1 CBEPXTSXENbIX HEPTEN C MCMONb30BAHWEM N3BECTHbIX
TPaLAMUMOHHBIX NPOLLECCOB HedpTenepepaboTku

CneumnanbHble TexHONOrMm nepepaboTky BUTYMOB N CBEPXTSAXENbIX HEQDTEN

CoBMeLlLeHHble NPOLIeCcChl U3BNeYeHNst BUTYMOB U3 BUTYMNHO3HBIX MECKOB U NX NepepaboTka
MexaHunyeckne cnocobbl nepepaboTkm BUTYMOB 1 CBEPXTAXENbIX HEPTEN
HuakotemnepatypHas xumMmyeckas nepepaboTky BUTYMOB 1 CBEPXTSXENbIX HEPTEN
MonykokcoBaHMe 1 BbICOKOTEMMNEPATYPHOE KOKCOBaHME BUTYMOB 1 CBEPXTAXENbIX HEPTEN
YnaBnueaHue neTy4mx npoayKToB 1 nx nepepaboTka GBUTYMOB 1 CBEPXTSXENbIX HEDTEN
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ra3ndomkauust TBepabliX NPUPOLAHbIX 3HEPrOHOCUTENE N OXMXEHNE

SKoHOMUYeckne HopMaTmBbl NPy 060CHOBAHUM NPOEKTOB CTPOUTENBCTBA 3aBOA0B NepepaboTku
BVTYMOB 1 CBEPXTSIXENbIX HedpTel

MokasaTenu BBOAA HOBbLIX MOLHOCTEN No AobbiYe 1 NepepaboTke NPUPOLHbLIX BUTYMOB U
CBEpPXTAXeNbIX HedoTel

NHBECTMUMOHHbIE NOKA3aTENN COBPEMEHHbBIX YCTAHOBOK N3BNEYEHNS 1 nepepaboTkm GUTYMOB 1
CBEPXTAXENbIX HedoTel

7.1. OcHOBHas nuTteparypa:

1. TeopeTnyeckmne OCHOBbI 1 TEXHONOrMN NONCKOB U passenkn Hedptn 1 rasa, 2012, €3/
TeopeTnyeckre OCHOBbI 1 TEXHONOMMN NOUCKOB U pa3Benku HedpTh 1 rasa, €3, 2012
http://znanium.com

2. Y. 1. Necpchnep MNepepaboTtka HedoTn: yuebHoe nocobue. - M.: Onumn-busHec, 2011. - 224 c.
http://znanium.com

3. TeopeTunyeckme OCHOBbI U TEXHONIOrMW NMONCKOB 1 pa3Benkn HedoTn 1 rasa, 2012, @1/
TeopeTnyeckme OCHOBbI 1 TEXHONOMMN NOUCKOB U pa3senku HedpTh 1 rasa, €1, 2012

4. Hay4Ho-npakTnyeckmne acnekTbl MPOLECCOB KOPPOo3un 1 cnocobos 3awmTbl: MoHorpadoms/P.A.
Kemanos, A.®. Kemanos; KI'TY. KasaHb, 2008.280 c..

5. F'eonorus, reorpadpust n rnobanbHas aHeprus, 2012, €3 / l'eonorus, reorpadoust n rnobanbHas
SHeprus, €3, 2012 http://znanium.com

6. TexHonorusi n TexHuka bypeHus. B 2-x 4. Y. 2. TexHon. BypeH. ckBax.: Yueb. noc./B.C.BoliTeHko,
A.Ll.CmblyknH 1 ap.; Mop obw,. pen. B.C.BoitteHko - M.: MH®PA-M; MH.: Hos. 3H., 2013-613c.: un.;
60x90 1/16-(BO: bakanasp.).(n) ISBN 978-5-16-006883-1, 900 ak3. http://znanium.com

7. Ceonorusi, reorpacus n rnobanbHas aHeprusi, 2012, €2 (45) / 'eonorus, reorpadous u
rnobanbHas aHeprus, €2 (45), 2012http://znanium.com

8. [1opoXxHo-CcTpouTenbHble MaTepuranbl 1 nagenus: Y4yebHo-metoanyeckoe nocobue / 9.H.Kosanes,
C.E.KpasueHko v gp. - M.: HALU NHppa-M; MH.: Hos. 3HaHue, 2013. - 630 c.: un.; 60x90 1/16. -
(Bobicwee obpasosaHue: bakanaspuart). (n) ISBN 978-5-16-006403-1, 1000 ak3. http://znanium.com

9. MNpenoTBpaLieHe XMMNYECKOro 1 6aKTEPUONOrMYeCcKoro 3arps3HeHMs NoNoChl 0TBOAA XeNe3HbiX
nopor: MoHorpadcus / H.W. 3ybpes, N.10. KpoweyknHa. - M.: HALU UH®PA-M, 2013. - 142 c.:
60x88 1/16. - (Hay4Has mbicnb). (obnoxka) ISBN 978-5-16-006645-5, 200 ak3. http://znanium.com

7.2. [lononHutenbHasa nuteparypa:

1. FOposckas M.A., KypkuH A.B. OcHOBbI opraHuyeckoi xmmmn. YyebHoe nocobue. - M.:
N3patenbctBo: BMUHOM. JTabopatopusi 3HaHwuiA, 2010 1. - 237 ¢. //
http://www.knigafund.ru/books/68172

2. dyHOaMeHTanbHble OCHOBbI MEXAHNYECKOWM aKTMBaLMN, MEXAHOCUHTE3A U MEXAHOXMMNYECKMX
TexHonorui. - M.: spatenbcteo: CO PAH, 2009 r. - 343 c. // http://www.knigafund.ru/books/30135

3. bacHues K.C. Hedgoterasosas rugpomexaHuka: y4eb. nocobvie onst noarot. 6akanaBpos v
MarncTpos No HanpasneHnto 553600 "Hedgoterazosoe geno” n ong noaroT. AUNIOMUP.
cneumnanucTos no HanpasneHnio 650700 "Hedterasosoe neno” crieu. 090800 "bypeHne HeddTAHbIX
1 ra3oBbix cKkBaxuH" 1 cney. 090600 "Pa3pab. n akcnnyataums HedpTsHbIX 1 ra30BbiX
mecTtopoxaeHuin" / K. C. bacHues, H. M. Omutpues, I". O. PoseHbepr.-M.; Mxesck: NH-T

KoMMbloTep. uccnen., 2003.-479 c.

4. ApytioHoB B.C. OkucnutenbHasa koHBepcusa npupoaHoro rasa / B.C. ApyTioHOB; OTB. ped. A.X.H.,
un.-kopp. PAH AJ1. NNannayc; Poc. akan. Hayk, NH-T xuM. domsnkn nm. H.H. CemeHosa.?Mocksa:
URSS: [KPACAHL], 2011.7636 c.

7.3. UHTepHeT-pecypcChbl:
Basza gaHHbIX MexayHapoaHOW n3gaTenbckonm KoMnaHum Springer - http://www.springer.com
Bubnuorpacuyeckas n pedepatneHasa 6asa faHHbIx Scopus - http://www.scopus.com
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N3patenbctBo AAAS - http://www.sciencemag.org

KHnxHukos A., lNyceHkosa H., ConHuesa E. CounanbHO-9K0N0rM4eCcKuin B3rnsag Ha PoOCCUNCKYHO
HedoTenepepaboTky. - http://www.twirpx.com/file/396846/

Mareppamos A.M., Axmeposa P.A., Axmenosa H.d. Hedptexumns n HedptenepepaboTtka. Y4ebHuK
IS BbiCWMX y4ebHbIx 3aBeneHuin. baky: NapatenbctBo - http:/www.twirpx.com/file/533614/

Hay4yHas anektpoHHas 6ubnunoteka (Poccus) - http://www elibrary.ru

CnpaBoOYHMK COBPEMEHHbIX NpoLeccoB HedpTenepepaboTku, 2000 r. YkasaTtenb npoLeccos.
CnpBOYHMK NpoLeccoB HedhTenepepaboTkm ¢ ykazaHnem pupM-nmueH3napos. MNMepesoa M.
®danbkosuya. 87 ctp. - hitp:// www.twirpx.com/file/767552/

Tenswes 9.I. HedprenepepaboTka n HedpTexmmms. Npobnembl n nepcnekTmebl. Ydoa: UM HXI, 2001,
326¢. - http://www.twirpx.com/file/554121/

LLlenanos A.A. BeeneHue B HegoTenepepaboTky. Y4ebHo-MeToan4Yeckoe nocobue -
http://www.twirpx.com/file/550454/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune oncumnanHbl "TexHoNnornm n3snedeHust n nepepaboTkn BbICOKOBA3KUX HEPTEN 1
NpUpoaHbIX BUTYMOB" NpeanonaraeT UCNONb30BaHWE CNeayoWero MatepranbHO-TEXHNYECKOro
obecneyvyeHns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHasa ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauuK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMieKTaums
MyNbTUMEONAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMHOrO NPOoeKTopa, aBTOMaTU3NPOBAHHOIO
MPOEKUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, @ TAKXe MHTEPAKTMBHOW TPpMBYHbI MpenonaBaTens,
BK/IOYAIOWWEN Ta4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 OWNMOB, NepCOHaNbHbIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOhoH, 6ecnpoBOAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENCHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonasaTens sSBnseTcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAIOWNM BCE YCTPOWCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONIHOLEHHbIM paboynm MecToM npenoaasatens. MNpenonasaTenb MMeET BO3MOXHOCTb NIErKO
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, 4TO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaunm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX (POpPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOMIb30BAaHMEM B NPOLIECCE 0ByYeHMs BCeX
KopnopaTusHbIX pecypcoB. MynbTumMegninHas ayautopums Takxke oCcHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B ceTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTEPHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

I'Iposonmcg nekunm n na6opaToprle 3aHATUA C UCNONb30BaHNEM YCTAaHOBOK, na60paToprlx
cTeHgoB, Mmogenmpyrownx rnpoueccbl 0CBOEHNA NMPUPOOHbIX 6I/ITyMOB N CBEPXTAXESbIX HeCpTeVI,
nporpaMm KoOMrnbrOTEPHOIro MmogennposaHnsa, KOMMNbOTEPOB. Bonblas yacTb Matepunana ndy4aeTcs
CaMOCTOATEJIbHO.
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ns obyyatowmxcs obecnevyeHa BO3MOXHOCTb OnepaTMBHOro obmMeHa nHdopmaumeit ¢
OTEYECTBEHHbIMU 1 3apybeXHbIMU By3amu, MPeanpuaTUaMn 1 opraHnsaumsmmn, obecnedeH AocTyn K
TpebyeMbIM Onsi (HOPMMPOBAHMS NPOKECCHMOHANbHbLIX KOMMETEHLNIA COBPEMEHHbIM
npodpeccrnoHanbHbiM 6a3amM AaHHbIX, MH(OPMALMOHHBLIM CMPaBOYHbLIM 1 MOVCKOBbLIM CUCTEMAM.
Kadbenpa BBH n Nb, peanuaytowasi o0cHoBHble 0bpa3oBaTtenbHbie NPorpamMMbl CneLmnanncTos,
bakanaepuaTa u MarucTpaTtypbl, pacnonaraet MaTepuanbHo-TeXHMYeckoin 6a3oin, obecnednBatoLe
npoBeneHne BCeX BMOOB N1abopaTtopHOMR, ANCUNNINHAPHON 1 MEXANCUMNANHAPHOM NOArOTOBKM,
NPaKTUYECKOW 1N Hay4HO-UCCneaoBaTebcko paboTbl 0OyYaloWNXCs, NPeayCMOTPEHHbIX yHEOHbIM
nnaHoM By3a. 9T1a 6asa COOTBETCTBYET AENCTBYIOLWMM CAHUTAPHbBIM 1 NPOTUBOMOXAaPHbLIM Npasunam
1 HopMam, B TOM Yncne obecnedeHbl AOCTYN K NOAUIPadoUHeCcKoMy 1 ynakoBOYHOMY 060pyA0BaHNIO 1
HanM4ne MaTepuanos Beaywmx MUPOBbIX MPON3BOANTENENA.

MuHMManbHO HEOBXOAMMBIA ANs peannsaunm MarucTepckol NporpamMMbl NepeyeHb
MaTtepuanbHO-TeXHMYeckoro obecrneyeHns BknoyaeT B cebsi: yuebHble nabopaTtopum 1 ayamTopum
BY3a, OCHalLeHHble COBPEMEHHbIM 060PYAOBaHMEM 1 CTEHAAMM, MO3BONSIOWMMY BbINONHSATD
nabopaTopHble NPaKTUKYMbl; COBPEMEHHbIE KOMMbIOTEPDLI, 06 beANHEHHBIMI NIOKANbHbIMM
BbIYUCNNTENBbHBIMW CETSIMU C BbIXOAOM B VIHTEPHET; U3MEpUTENbHbIE CPEACTBA BEAyLUMX OMPM.
Ncxons ns OOIM By3a, kaxaas AMcumnavHa nognepXxaHa CooTBETCTBYOWMMUN NNLEH3NOHHBIMY
MPOrpamMMHbIMU NPOAYKTaMU.

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHnto 131000.68 "Hegoterasosoe aeno" n marmctepckor nporpamme OcBoeHme
BbICOKOBS3KOW HECDTU M NPUPOLHBLIX OUTYMOB .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 33913 5AE
CrtpaHnua 16 n3 17. 111 yHlf[
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MporpamMma aucumnnmnHbl "TexHONornm n3BneveHns n nepepaboTkm BEICOKOBSA3KMUX HEQDTEM 1 NpupoaHbIx 6uTymMoB"; 131000.68
Hedprerazosoe neno; 3asenytowmin kadenpow, a.H. (npogpeccop) Kemanos A.®.

ABTOpP(bI):

Kemanos A.®.

"t 201 .
PeueH3eHT(bl):

Kemanos A.®.

"t 201 r.

PeructpaumnoHHbii Homep 33913 5AE
Crtpanvua 17 n3 17. il VHITI
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SHHO AHATVTAHES AR CHCTEMA Kby



