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Mporpammy oucumnnuHbl paspabotan(a)(v1) AoueHT, K.H. (noueHT) Kemanos P.A. Kadenpa
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1. Uenn ocBOEHNS AUCLUMINHBI

M3y4yeHne TeopeTmnyecknx n aKcnepuMeHTanbHbix paboT No MHTEHCHMdUKALMM HEPTEXMMUYECKUX
NnpPOLECCOB C NPUMEHEHNEM PaaVOBONHOBbIX, aKyCTUYECKNX, MNA3MEHHbIX U AP BOMHOBbIX
TEXHONOIniA.

PaccmoTpeTb BONpOChl MHTEHCUMPMKALIMM NPOLIECCOB MONY4YEeHNS TEXHUYECKOro yrnepoaa.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BktodeHa B pasgen " M2.1B.7 NpodeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 131000.68 HedbTerazoeoe neno n 0THOCUTCA K AMCLUUMNINHAM MO
Bblbopy. OcBanBaeTcst Ha 2 Kypce, 3 ceMecTp.

Ons naydeHns gucumnimHbl "OCHOBbI (OU3NYECKMX METOA0B BO34ENCTBUNS" HEOBX0AMMO 3HAKOMCTBO
CTYyOEeHTOB C Kypcamu "CoBpeMeHHbIE TEXHONOMMN TONINB, Macen n NPOgMNaKTUYECKUX CMa30kK",
"CoBpeMeHHble NpeacTaBneHnst o xummoTonoruun”, "TexHonorum nepepaboTky NPUPOAHbIX
SHeproHocuTenen n yrnepoaHbix Mmatepmanos”.

OcHoBHbIE 3a0a4Y N3y4eHUS ANCLUMANHBI COCTOAT B NOMYYEHUN CTYAEHTAMN OCHOBHbIX
Hay4YHO-NPaKTUYECKMX 3HaHUM O MeTodax 1 NocnenoBaTe/bHOCTM pacyeTa HeqPTEXUMNYECKUX
NPON3BOLCTB M (OYHKLMOHAbHbIX BO3MOXHOCTSIX NPOrpaMMHOro obecneyeHns, NpUMeEHSEMOro ans
3TUX uenen.

MonyyYeHHble 3HaHUS HEOOXOANMbI CTyAeHTaM Npw NOArOTOBKE, BbIMOMHEHNM 1 3aWmMTe
MarncTepckow amccepTauunn, 1 Npu peleHn Hay4Ho-1ccnenoBaTenbekmx,
MPOEKTHO-KOHCTPYKTOPCKMX 3a4a4y B byayuein npodeccnoHanbHom AeSTENbHOCTH.

CornacHo @I'OC n OOl "Hegoterazosoe geno" gucumnnunHa "OCHOBbI (PU3NYECKUX METOO0B
BO34ENCTBUNS" SBNSETCA BAPUATUBHOM ANCUUMINHON N OTHOCUTCSA K NPOGECCUOHANbHOMY LUKIY.

OucunnnmHa "OcHoBbl hM3NYeCcKnx METOA0B BO3OENCTBMNS" OTHOCMTCS K AUCUUNANHAM
HanpaBneHns NOAroTOBKM MarmcTpoB, obyyatowmxcs no HanpasneHuto 131000.68 "HedbTerasosoe
neno" Ha kadpenpe BbICOKOBA3KUX HeddTel U NpupoaHbix 6utymos (BBH u MNMB) MHcTutyTa reonormm
N HedgoTerazosblx TexHonornn Koy,

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwucpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

OK-2 MEHWe NOrnm4yeckn BepHO, apryMeHTMPOBaHO U ACHO CTPOUTb
(0BuwiekynbTypHEle yCTH 0 U MNCbMEHH rg e’qbp g g P
KOMMeTeHuunn) ycTHYy ylop
MK-1 obnapaHve npeacTaBfeHNEM O COBPEMEHHOW Hay4YHOI KapTUHe
(MpocheccuoHanbHbie Mmpa Ha OCHOpBe 3HaHW MeTon0B eFC))TeCTBeHHbIXyHa K P
KOMMeTeHuunn) P y
MK-13 paspabaTtbiBaTb TEXHUYECKME 3a0aHUS HA NPOEKTMPOBaHNE
(npodhbeccmoHanbHble HecTaHOapPTHOro 060pyA0BaHNS, TEXHONOMMYECKOM OCHACTKM,
KOMMeTeHuunn) CpencTB aBToOMaTM3aLny NpPoLLeCCOoB
MK-3 - o

N3MEHATb Hay4YHbIA N HAYYHO-NPON3BOACTBEHHbIN N nnb
(MPocheccuoHanbHble c:oeem n OCSgCCI/IOHanbaI-|yOI7I O,D,eﬂpToeﬂ?:HOOﬂé(':l'l/l ° Pour
KOMreTeHuun) P
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-4 paspabaTtbiBaTb Hay4HO- TEXHUYECKYIO, MPOEKTHYIO 1
cnyxebHyo LOKyMEHTaLMI0, OCPOPMASATbL HAyYHO- TEXHUYECKME
(npodheccunoHanbHble
KOMNETEHLIN) oT4eTbl, 0630pbl, Ny6nMKauumn No peaynbtatam BbiMONHEHHbIX
nccnenoBaHum
[K-6 MCMNoNb30BaTb METOAONOMMI0 HaY4YHbIX NCCNen0oBaHNI B
(MPocheccHoHanbHble npodpeccnoHanbHoOm nemeano)c/:Tm
KOMreTeHuun) P
MK-7 nnaHnpoBaTtb M NMPOBOAUTbL aHANUTUYECKNE, UMUTALIMOHHbIE U
(npodheccunoHanbHble 9KCMnepuMeHTasbHble UCCNenoBaHWS, KPUTUYECKN OLEeHMBaTb
KoMMeTeHuunn) NaHHble 1 genartb BbiBOAbI

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. OONXEH 3HaTb:

MeToomkn pacyeTa 1 pekoMeHaaumm no Bolbopy paumoHanbHbIX NapamMeTpoB BOSTHOBOWA
annaparypbl.

KOHCTPYKUMM aKyCTUYECKMX CMECUTENEN U (POPCYHOK.

LaHHble 0 BIMSHWUK adKyCTU4YeCKUX BONMH HA npoueccChbl roMoreHn3aunin, pacnblyieHns, ropeHnsa n
oxnax,peHns MHorogoasHbIX MPoOOyKTOB.

O dekTbl HENNHENHOWN BONHOBOW MEXAHUKM 1 TEXHONOTMN.

BaauncHble noaxoabl OPMUPOBAHNS MPOTOYHBIX BOSTHOBbIX TEXHONOIMIA.
YcTponcTea v NpuHUMN OENCTBUSA aKyCTUYECKUX FreHepaTopoB.

[MpyMeHeHne akyCcTUYeCKNX TEXHONOMNA B HEDTEXUMNYECKOM MPOU3BOLACTBE.
2. OONIXEH yMeTb:

O6paboTka OMbITHLIX AaHHbIX N5 onpeneneHns agpekTBHOCTM paboThl.

[MpoBOAMTb 3KCNEPUMEHTaNbHbIE NCCNEA0BAHUS NPOLECCOB 3MYNbrMPOBaHNS, MPOUCXOAALNX
6narogaps adpdoekTaM HeNMHENHO BONTHOBOW MEXaHUKMN.

BblbrpaTb Hanbonee adpdpekTUBHbLIE PECYPCO- 1 aHeprocbeperarowme TEXHONOrMM ONs peleHns
3anady nobblum, cbopa, NOAroTOBKW, TPAHCMOPTA U XpaHeHWs yrnesoaopoaos,

MpoBoanTb NPoPecCHoHanbHbI aHanu3 no BbiIbopy aHeprocbeperaowmx TEXHONOMUIA KOHTPONS
paboTbl 060pyn0BaHUS HEPTEra30BOro KOMMNNeKca,

Pewatb npodeccroHanbHble 3aaa4v no pecypcocbeperaiolmm TEXHONOMMSM 1 TeEopUn
HaAEeXHOCTV OCHOBHOIO 1 BCMOMOraTteibHoro o6opyaoBaHms,

Bnagetb OCHOBHbIMM HaBblKaMy rPaMOTHO 3KcnyaTaumMyM OCHOBHOIO TEXHONOMMYECKOro
obopynoBaHns, yMETb paccymTaTb OCHOBHbIE Pa3Mepbl TEXHONOrMYEeCKoro obopyaoBaHms 1 ero
NPOYHOCTHbIE XapPakTEePUCTUKMN.

CI/IHTe3I/IpOBaTb opraHnyeckmne coeanHeHNs, NPOBECTU KaYeCTBEHHbIA N KONTMYECTBEHHbIN aHan3
OopraHn4yeckoro coeguHeHns ¢ UCNob30BaHMEM XMMUYECKNX N PUINKO-XUMUYECKNX METOL0B
aHannaa;

BbibpaTtb MeTon aHanv3a ans 3agaHHo aHanMTUYeCcKon 3a1a4m 1 NPOBECTU CTAaTUCTUYECKYIO
006paboTky pe3ynbTaToB aHaNMTUYECKMX ONpeaeneHuni;

ncnonb3oBaTb OCHOBHbIE XMMNYECKNE 3aKOHbI, TepMOANHaMNYECKME CrnpaBOYyHble OaHHbIE U
KOinyeCTtBeHHble COOTHOLWEHNA HeopraqueCKon XUMUN ONS peleHns npogoeccnoHasbHbIX 3anay;

Onpepnensatb HanpaBNeHHOCTb MPoLecca B 3aAaHHbIX HaYanbHbIX YCNOBMSX; yCTaHaBNMBATb
rpaHuubl obnactei ycTonYMBOCTM (a3 B OLHOKOMMOHEHTHbIX M BMHAPHbIX CUCTEMAX, -ONpenensTb
COCTaBbl COCYLLECTBYIOWNX a3 B BUHAPHbLIX reTePOreHHbIX CUCTEMAX; COCTaBNSATb KMHETUYECKNE
ypaBHeHVs B andbdoepeHUmnanbHOn 1 MHTErpanbHON hopMax Anst KUHETUYECKM NPOCThIX peakumnii 1
MPOrHO3MpPOBaTh BNMSHME TEMMEPATYPbl HA CKOPOCTb NPOLEecCa;

I'Iposo,uvm: pacdeTbl C NCNoNb30BaHNEM OCHOBHbIX COOTHOLIEHNN TepMoaAnHaMuUKn NoOBepPxXHOCTHbIX
ABNEHUNA N pac4eTbl OCHOBHbIX XapakKTepUCTUK ANCNEPCHbIX CUCTEM;
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BbINOMHATL OCHOBHbIE XUMUYECKME Onepaumnm, onpeaenaTb TePMOANHAMUYECKNE XapaKTePUCTUKIN
XMMUYECKUX peakLmnii U paBHOBECHbIE KOHLIEHTPALMK BELWECTB, MPOrHo3npoeaTtb BnnsHune
Pas3nNUYHbIX OaKTOPOB Ha PABHOBECKE B XMMUYECKUX PeaKLUUSIX;

Onpe,uenmb XapakTtep ABUXEHUA XWUOKOCTEN N ra3oB; OCHOBHbIE XapakTepucTnkn npoueccos
Tenno- n Macconepenadun; pacCcinTbiBatb napamMmeTpbl U BbI6I/IpaTb annapartypy ansa KOHKpPEeTHOro
XNMUKO-TEXHOJIOr'M4YEeCKOoro npouecca.

Ncnonb3oBaTtb OM3NKO-XMMMUYECKME OCHOBbI NepepaboTkm NPUPOAHbIX SHEPrOHOCUTENEN B
NPON3BOACTBEHHON AEATENbHOCTY;

Viccneposatb 1 npoBOONTb SKCNEPUMEHTDI B obnacT XMMMM N XMMUYECKOIN TEXHONOM M TonnmBea;

Mcnonb3oBaTtb HOBEMWMNE OOCTUXEHMS HAYKN N COBPEMEHHOW BbIYUCIINTENBHON TEXHWKM B 0bnacTu
MOArOTOBKU 1 NepepaboTkm TONIMBa;

I'Ionyanb npoaykuuto ¢ 3adaHHbIMU CpVI3VIKO-XI/IMI/I‘-IeCKI/IMVI n aKkcnnyataunoHHbIMUA CBOWCTBaMM,

3. OONXEeH BnageTb:

-3KCMepUMeEHTaNbHbIMM METO4AMM CUHTE3a, O4MCTKM, onpeneneHns usnko-XMMmn4eckmux CBONCTB 1
YCTAHOBNEHUSA CTPYKTYPbl OPraHnyeckux CoeAMHEHN;

-MeTo4aMun NPOBEOEHUSA XMMNYECKOro aHanmsa u MeTposiorMyeckom OLeHKU ero pesynbTaTos;

-HaBblkaMu BbIYNCNIEHNS TENNOBbIX 3PMEKTOB XMMNYECKNX peakuuii Npu 3aaaHHoR TemnepaType B
YCNOBUSIX NOCTOSIHCTBA OaBNEHMS UK 06BbEMA;

-KOHCTAHT PaBHOBECKSI XMMUYECKUX Peakuuii Mpu 3a4aHHON TemnepaTtype; AaBNEHNS HACbIWEHHOro
napa Hal VHAOMBMAYyaNlbHbIM BEWECTBOM, COCTaBa COCYLWECTBYOWMNX (0as B ABYXKOMMOHEHTHbIX
cucTemax;

-MeToamMmn onpeneneHns KOHCTaHT CKOPOCTW peakLnii pasnnyHblX NOPSAKOB N0 pe3ynbTaram
KMHETMNYECKOr0 9KCMEPUMEHTA;

-MeTOAaMn U3MEPEHUS MOBEPXHOCTHOMO HATSXEHNS, KPaeBoro yrna, BenmynHbl aacopoumm un
yAEeNbHON NOBEPXHOCTUN, BA3KOCTU, KPUTUHECKOW KOHLEHTpaumn MuuennoobpasosaHms,
3NEeKTPOKMHETNYECKOro NoTeHUnana; MeToaamy NpoBeaeHNs AMCNePCMOHHONo aHanmaa, CMHTesa
ONCMNEPCHbIX CUCTEM W OLIEHKM UX arperatmBHOW YCTONYNBOCTY;

-TEOPETMYECKMMM METOAMUN OMNNCAHNS CBOMNCTB MPOCTbLIX U CMOXHbIX BELWECTB HA OCHOBE
3NEKTPOHHOr0 CTPOEHMS MX aTOMOB M NONOXeHUS B [eprnoanyeckon CucTeMe XMMN4YeCcKmnx
3NeMEHTOB, 9KCNEPNMEHTANbHBIMW METOAAMM ONPeLENeHNs (PU3NKO-XMMUYECKMX CBONCTB
HEeOpraHN4ecknx CoeANHEHWIA;

-MeTOo4aMWN TEXHONOIM4YeCKnX pac4eToB OTOAENbHbIX Y3/10B U Jetanein XMmMmyeckoro 060py.ﬂ.OBaHI/I$|;
-HaBblKaMi NMPOEKTNpPOBaAHUA I'IpOCTeIZLUI/IX annapartos XUMUYECKOW NPOMbBIWTEHHOCTU;

-MeToamMmn onpeneneHns onTManbHbIX U paunoHanbHbIX TEXHONOMMYECKMX PeXNMOB paboThbl
obopynoBaHus.

-OCHOBHbIM HaBblKaMi FpaMOTHOVI aKcnnyataumm OCHOBHOIoO TeXHONOrn4eckoro 060py.U.OBaHVI$I,
YMETb paccynTaTb OCHOBHbIE pa3Mepbl TEXHONOIrM4eCckKoro oGopyuosava n ero Nnpo4YHOCTHbIE
XapakKTepucTunkun.

-HaBblKaM peWeHNA KOHKPETHbIX TEXHONOIMrM4YeCKnxX 3anas;

-HaBbIKaMy NPaKTUYECKMX PacyeToB NPU NCCNenoBaHNM peanbHbIX XMMUYECKMX NPOoLLecCoB
nepepaboTKy NPMPOLHbBIX SHEPrOPECyPCOB;

-HaBblKaMu pa60Tb| Ha TeXHOJ/IOrmM4eCckom o6opy,u.03aH|/|m, na6opaToprlx YCTaHOBKax "
COBpPEMEHHDbIX I'Ipl/l60an N KOMMNblOTEpPAX;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-doopMNpPOBaHNSA 3HAHUIA MO OCHOBHbIM PU3NKO-XUMUYECKUM U 3KCNyaTaUuNOHHbIM CBOMNCTBAM
HedTM N HedPTEeNnpPoayKTOB;

-0OPMMPOBAHNS 3HAHWIA MO TEXHONOMMN NOArOTOBKM 1 NepepaboTku HEQPTSHOMO Chipbs C
Nosly4eHNEM acCopPTUMEHTA HePTENPOAYKTOB, OTBEYAKOWMX COBPEMEHHbIM HT [;

BblbOpa ONTUMANbHOrO PELEHNS NepepadboTKn yrnepoaHOro Chlpbs.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 32613 5AE
CtpaHnua 5 ns 16. 111 yHlf[

S OEMALIGH



Mporpamma aucumnnnHbl "OcHOBBI onamyeckux Mmetonos Bo3aencTtauns"; 131000.68 HedprerazoBoe neno; OOLEHT, K.H. (ooueHT) Kemanos

- FTOTOBHOCTb NMpPOSABNATb MHULUMATUBY, B TOM YNCNE B CUTYaUUNAX PUCKa,;

- CaMOCTOATENbHO NpuobpeTaTtb C NOMOLLbIO MHAPOPMALMOHHBIX TEXHONOT WA 1 UCMONb30BaTb B
NPaKTUYECKOW OesITENbHOCTU HOBbIE 3HAHNS 1 YMEHWS!, B HOBbIX 06NnacTsx 3HaHWi,
HernocpeacTBEHHO HE CBSI3aHHbIX CO CPEPO 0eATENbHOCTY;

- pOpPMYyNMpPOBAaTh M pellaTb 3a1a4u, BO3HMKAOWME B X0Oe Hay4YHO-UCCNenoBaTenbCKom u
NPaKTUYECKOW OesTENbHOCTH;

- UICNONb30BATb HAa NPAKTUKE 3HAHUS, YMEHMNS U HABbLIKW B OPraHn3aLmnmn nccnenoBaTenbCekux,
MPOEKTHBIX N KOHCTPYKTOPCKMX paboT, B yNpaBneHMmn KONNekT1BOM;

- U3MEHATb Hay4HbIl N HAYYHO-MPOU3BOACTBEHHbIV NPOJOU/Ib CBOEN NMPOdPECCUOHANTbHOM
NeaTenbHOCTH;

Hay4YHo-nccnegosarenbckas gesarenbHoctb (HUL):
- ICNOMb30BaTb METOOONOMMIO Hay4YHbIX UCCNenoBaHui B NpodpeccrnoHanbHoOn 0eaTeNbHOCTH,;

- UICNONb30BaThb NPOECCUOHANbHBIE NPOrPaMMHbIE KOMM4NEKChl B 06n1acT MaTeMaTn4yeckoro
MOENMPOBaHNS TEXHONOMMYECKUX NPOLLECCOB U 0O BHEKTOB;

- NPOBOANTb aHaNM3 1 CUCTEMATM3ALMI0 HAYYHO-TEXHNYECKO MHApopMaLIMK Mo Teme
NccnenoBaHusl, OCyLWEeCTBNSTb BbIOOP METOAMK U CPEACTB pelleHns 3aaaqu, MPOBOAUTb NATEHTHbIE
“ccnenoBaHUs C Lenbio 06ecneyeHns MaTeHTHOM YNCTOTbl HOBbIX Pa3paboTok;

- NPUMEHATb NOoNny4eHHble 3HAHWA ONA paspaéoTKm n peann3aunm npoekTos, pa3/inyHbIX Npoueccos
I'IpOVI3BO,EI,CTBeHHOI7I OeATeNbHOCTN,

- NPUMEHATb MeTo 0000 NMPOEKTUPOBAHNA;
- ICMONIb30BaTb aBTOMaTn3nNpPOBaHHbIE CUCTEMbI MPOEKTUPOBAHUA;

- OCYWECTBNATb pac4yeTbl N0 NPOeKkTaM, TEXHUKO-9KOHOMMYECKOr0 U OYHKLIMOHANbHO-CTOMMOCTHOIO
aHanmsa apPeKTUBHOCTN NPOEKTUPYEMbIX arnnaparos, KOHCprKLlVIVI, TEXHONorn4eckmnx npoueccos;

- paspabartbiBaTb onepaTuBHbIe NaHbl NPOBEAEHNS BCEX BULOB AEATENbHOCTA, CBA3AHHOM C
nccnenoBaHueM, pa3paboTKol, MPOEKTMPOBAHMEM, KOHCTPYMPOBAHMEM, peann3aumnei n
yrpaBfieHMEM TEXHONOMMYECKUMI NpoLieccamm 1 NponssoacTeamu B obnactv aobblyn, TpaHcnopTa
N XpaHeHNs yrneson0poL0B;

NPON3BOACTBEHHO-TEXHONOrMYeckas aesatenbHocTb (MNT.0):
- NPUMEHATb MHHOBALMOHHbBIE METObI AN PeWweHns NPON3BOACTBEHHbIX 3a0ay;

- KOHCTpYMpoBaTb 1 pa3pabaTbiBaTb HOBbIE MHHOBALIMOHHBIE TEXHONOrMYECKME NPOLIECCHI 1
obopynoBaHne HedoTerazonobbium u TpaHcnopTa HedTH 1 rasa;

- aHaNM3MpPoBaTb BO3MOXHbIE MHHOBALIMOHHbIE PUCKW NPW BHEAPEHUN HOBbLIX TEXHOMOI WA,
0bopynoBaHNS, CUCTEM;

- IPUMEHATb NONy4eHHble 3HAHWA ONA pa3pa60T|<|/| NPOEKTHbIX peLLIeHI/IIZ no ynpaeleHNO Ka4eCTBOM
B HepTerasoBsom rnpon3BoacCTBe.

-NPVMEHSTb 3HAHUSI 3aKOHOB, TEOPWIA, YPaBHEHMW, METOA0B XUMUYECKOW TEXHOMOT I NPY N3y4YeHnI
1 pa3paboTke NPOLECCOB NOArOTOBKM U NepepaboTky roproHmnx MCKonaeMblx

-CaMOCTOATENbHO BbIMNOMHATL pacyeTbl OCHOBHbIX TEXHONOIrM4YeCKUX napameTpos rnpoueccos
noaroToBku m I'Iepep8.60TKVI ropro4HmMx nckonaemblix

-MPUMEHATDb CpI/IBVIKO-XI/IMI/I'-IeCKVIe MEeTOObl NCCnenoBaHNA N pa3geneHnda ans onpeneneHns CBOWCTB
ropro4nx nckonaembix

-BbIMONHATb o6pa60TKy N aHann3 gaHHblX, NONYYEHHbIX NPU TEOPETUYHECKUX N SKCNEPUMEHTANIbHbIX
nccnenoBaHmAax Tonamea un yrnepoHblX MatepmasioB

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas Tpy[o0eMKOCTb AUCLMMIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHunu(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 3 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.
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86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
N Pasnen / c Henens MX TPYA0EMKOCTb TekyLime coopmbl
'u'":\:n":')v;lr;;:]v"rb' EMECTPlcemectpa (B yacax) KOHTpOnsi
Nekuum MpakTuyeckuellabopatopHbie
3aHATUA pa607b|
Tema 1.
1 "'maopomexaHunyeckune 3 1 1 0 0 ngggl;n:HHaﬂ
" |BONHOBbIE TEXHONOMN P
HOBOrO MOKONEHNS.
Tema 2. AkycTuka B
HeqOTEXMMMNYECKOW NMCbMEHHas
2. [TexHonoruu. 3 7 1 0 4 paboTa
AkycTnyeckue
reHepartopbl
Tema 3. AkycTuyeckas NMCbMeHHas
3. [roMoreHm3auus u 3 9 1 0 2 paboTta
ancnepruposaHme
Tema 4. o
4 NHTeHcudgukaumnsa 3 11 1 0 5 ;gi:';:’lm
" |HedbTEXMMUYECKUX
npoLLeccoB NpoLeccos
Tema 5. BnusHwne
CBOWCTB XWNOKOCTU U oTyeT
5. |napamMeTpoB PopCyHOK 3 7 0 0 2
Ha Ka4yecTBO
pacnblneHns
Tema 6.
Maremartmnyeckoe NMCbMEHHas
6. |[MoLenupoBaHune 3 10 0 0 2 pabota
npoLeccos
nepeMelnBaHns
Tema 7.
S
7. TeXHONOrMM 3 2 0 0 2 noknan
rmapoakycTmyeckoro
BO34ENCTBUSA
Tema 8. TexHonorus oTyeT
8. [rmapoakycTn4eckoro 3 3 0 0 2
BO34ENCTBUSA
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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 9.
CuncTtemoTexHmyeckas
Knaccudpomkaums NMCbMEHHas
9. |06BEKTOB TEXHUKN U 3 4 0 0 4 paboTta
TEXHONOr N
rmapoakycTmyeckoro
BO3[encTBuA

Tema 10.
MopnenvposaHue
COCTOSIHUS XWUOKNX W
TBEPAbIX NPOAYKTUBHbIX
nnacTos B rnone ynpyrux
KonebaHwi

Tema 11.
OKCrnepuMeHTanbHble
nccnenosaHms
JoUNbTPALNOHHbIX
npoLeccoB n Hay4YHbIN
11.|penakcaumoHHbIX 3 6 0 0 4 noknag
SABNIEHUI B
HedpTeBOA0OHACHILEHHbIX
Konnektopax npu
BMOPOBOIHOBOM
BO3OEeNCTBUN

Tema . NTorosas 3K3aMeH
doopma KOHTponsA

NTtoro 4 0 26

10. oT4yert

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. F'MppomexaHnyeckue BOMTHOBbIE TEXHONMOIMU HOBOIrO NOKOJIEHUS.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

HenuHeiHas BonHOBas MexaHuka rugpomMexaHunyeckmux cuctem. ['maopomexaHmyeckme BONHOBbIE
TEXHONOrMM HOBOIro NOKoNeHus. HoBble siBneHusa n agpdoekTbl, No3sonsowmne atpgekTnBHO
NPON3BOANTbL PE30HAHCHYIO HAaKauky aHeprumn B obpabaTtbiBaeMble rmapoMexaHnyeckue, B
4aCTHOCTWN, MHOropasHble cpefbl, TEM CaMbiM MHOIOKPATHO (80 HECKOJIbKUX OEeCATKOB pas)
NHTEHCUPULMPOBATb TEXHONIOrMYECKME NPOLIECChbl B CaMblX pa3/INYHbIX OTPACNSAX NPOMbIWIEHHOCTH:
B HEQPTAHOIN 1 HedoTenepepabaTbiBaloWel NPOMbILAEHHOCTN N HETEXUMUN; B XUMUYECKOM
TEXHONOoruu, B YaCTHOCTWU, NPU NONY4EHUN NMOTMMEPOB; B arponpoMbILLIEHHOM KOMMIEKCe; B
CTPOUTENbCTBE; B 9KONOTMN U Op.

Tema 2. AKycTnka B He(pTeXMMn4eckomn TeXHonormm. AKycTtuyeckume reHeparopbl
nekumnoHHoe 3aHsitne (1 yaca(os)):

MpoLecchl XMMUYECKO TEXHONOMUN Kak 06 beKTbl MHTEHCUUKaunn. AKyCTM4eckue MeToabl
MHTEHCMMKALUN TEXHONOrMYECKUX NpoLieccoB. MapameTprnyeckoe yecuneHme ruapoakyCcTmyeckmnx
BOMH. [MpuHUMNUanbHble CXEMbl aKyCTUYECKMX FEHEPATOPOB.

naboparopHasi pabora (4 4aca(oB)):

N3yyeHne BUXPEBbIX aKyCTUYECKUX FreHepaTopoB, C TOpouaanbHON pe3oHaHCHo kamepoii. Pacyert
BUXPEBOW KaMepbl aKyCTMYECKOro reHepartopa.

Tema 3. AKycTuyeckasi roMoreH1M3aumusa u gucnepruposaHue
JNeKunoHHoe 3aHsitne (1 yaca(os)):

KETPOHHBH
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"OMOreHm3aTopbl HA OCHOBE BUXPEBLIX aKyCTUYECKMX FreHepaTopoB. BnusiHme akyctmyeckoro
BO30EWCTBUS HA YrNeBOOOPOAHOE Chipbe. MNpoMbilieHHble 06pa3Lbl CMECUTENEN.

naboparopHas pabora (2 4aca(oB)):

MoZzenvpoBaHne NpoLLECCOB CMELIEHNS.

Tema 4. UHTeHCcudpmkaumsa HepTexummyeckmx npoL,eccos npoL,eccos
neKkuunoHHoe 3aHsitne (1 yaca(os)):

BospneiicTBre akyctuyeckmx nonen Ha pasosble Nepexobl U TENNOOOMEHHbIE NPOLIECCHI.
AxycTnyeckas popcyHka. Bosgencteme akyctuyeckmx nonem Ha gpasosble nepexoibl v
HedpTEXMMYECKME MPOLIECCHI TEMMO- M MaccoobMeHHble. AKycTudeckas doopcyHka. Pacnbinmtenm
Ha OCHOBE aKyCTMYEeCKOWN OOPCYHKMN.

naboparopHas pabora (2 4aca(oB)):

VHTeHcndoukaums HedpTeXMMNYECKUX NPOLLECCOB NPU akyCTMYECKOM BO3OENCTBUN.

Tema 5. BnusiHue cBOoMCTB XNAKOCTU M NapameTpoB (pOPCYHOK Ha KayecTBO pacnblyieHUs
naboparopHas pabora (2 4aca(oB)):

BnnsHne cBONCTB XNAKOCTM 1 NapamMeTpoB HOPCYHKU HA Ka4eCTBO pacrnblneHus.

Tema 6. MaTemaTuueckoe MogenmpoBaHue NPoLLEecCoB NepeMeLLInBaHus

naboparopHas pabora (2 yaca(oB)):

CTMynsaumnm n 3BNeYEHNO HedpT N3 TPYAHO M3BNEKAEMbIX TPAANLNOHHBIMU METOAAMUN NIOKANbHbIX
CKOMNEHWIA TUna LenMKoB U NINH3, CyWEeCTBEHHOMO YMEHbLLEHMS 06BOAHEHHOCTb CKBaXMH (Ha 20 -
30%), yBenuyeHns 0ebnToB CKBaXXUH 1 NOBbIWEHNS HeddTeoTAa4un NnacToB Ha 5-10%.

Tema 7. CUCTEMOTEXHMYECKMI aHaANIU3 TEXHUKN U TEXHONOIMU MMAPOaKyCTUYECKOro
BO34e1UCTBUSA

naboparopHasi pabora (2 4aca(oB)):

MepoHoMmyeckas CTpykTypa kKnaccuukaumm rugpoakycTnyeckon texHonorun. CuctemHas
Knaccugukaums ruapoakyCTm4eckom TeEXHUKN 1 TEXHONOMU.

Tema 8. TexHONOrMs rMAPOaKyCTU4ECKOro BO34eMCTBUA

naboparopHas pabora (2 4aca(oB)):

MonyyeHwne cycnenaunii. Popmanunaaums 3agadm MmogennpoBaHus. PaspyleHne 4yactuu, B yCnoBusx
CTECHEHHOro yaapa. PpukumoHHoe paspyleHne Yyactuuy. KaBntaumoHHO-akycTnyeckoe
paspyweHne. ONTuMmMaaumnsa 3aTpaT saHepPrum Ha gucneprmposaHue. NonyyeHne ra3oBblx SMyNbCUIA.
Tema 9. CuctemotrexHmyeckas kKnaccupmkaums 06 beKToB TEXHUKU U TEXHONOIMN
rmppoaKkycTM4eckoro BO3aencTens

naboparopHas pabora (4 4aca(oB)):

XpPOHONPOCTPAHCTBEHHAA METPMKA CalTa TEXHONOMMYECKUX NPOLLECCOB. XPOHOMPOCTPaHCTBEHHAS
MeTpurKa nepeHoca nMnynbca. XpoHONpPoOCTPaHCTBEHHAS METpUKA NPOLLECCOB NepeHoca Tenna.
XpOHONPOCTPaHCTBEHHAA METPMKA MPOLLECCOB NepeHoca Macchbl. XpOHOMPOCTPAHCTBEHHAS
MeTpuKa akyCTU4EeCKUX SBNEHNA N BTOPUYHBIX 3CDPEKTOB. XPOHONPOCTPAHCTBEHHAS METpUKa
aKyCTUYeCKUX SBNEHU nepeHoca. XPOHOMNPOCTPaHCTBEHHAS METPUKA aKyCTUYECKUX SBNEHUN
CcunoBov NpupoLabl. AKyCTUYECKME TEXHONOMMYEeCKne npouecchl.

Tema 10. MoaenupoBaHue COCTOSHUS XUOKUX U TBepAbIX NMPOAYKTUBHbIX NacToB B Nnosne
ynpyrux kone6aHum

naboparopHas pabora (2 4aca(oB)):

[MoBeneHne ocTaToO4HbIX a3 HePTUN 1 BOLbl U U3MEHEHNE OTHOCUTENbHBIX MPOHULAEMOCTEN (has.
Mpouecc nekonbmaTauun Npu3aboiHo 30HbI NiacTa.

Tema 11. dkcnepuMeHTanbHble UCCen0BaHUA PUNbTPALMOHHbBIX MPOLLECCOB U
penakcauuoHHbIX iBJIeHUA B HedpTeBOA0HACILLLEHHbIX KOJJIEKTOpax Npu BUOPOBO/IHOBOM
BO30EeNCTBUMN

naboparopHas pabora (4 4aca(oB)):
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Mpouecchbl GunbTpaumm XnakocTei B none ynpyrux konebanuii. iccnenosaHne KanunnsipHoi
NPOMNUTKN HedpTEHACHIWEHHbIX KEPHOB MOA BO3AENCTBUEM YyNpyrux KonebaHuii. MameHeHns
CTPYKTYPHO- PEONIOTMYECKNX CBONCTB MNACTOBbIX XWAKOCTEN NPU HANoXeHnn konebaHuii.
DunbTPaUMOHHbIE N3MEHEHWS MPOHMLIAEMOCTM NMOPUCTON Cpelbl U NPOLLECChl AeKonbMaraunm nog,
BO3ENCTBUEM YNPYrux konebaHuii.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNlbHOM paboTbl AUCLMNNNHBI (MOOYNS)

Buaopbi
Paspen Cemect Hepens | camoctosiTenbHon [TpyA0eMKOCTb| gﬁ%ﬂ:;;?:;ﬁm
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1. MOAroToBKa K
['mopomexaHuyeckune 3 1 NNCBMEHHOI 5 MACbMEHHas
" |IBONHOBbIE TEXHONOINU a6oTe paboTta
HOBOIO MOKONEHWS. P
Tema 2. AkycTuka B
HedpTeXMMUMYECKOWA MOAroToBka K
. [TexHonoruun. 3 7 MACbMEHHOM 4 nggz'::HHaﬂ
AkycTuyeckme paboTte P
reHeparopbl
Tema 3. AkycTunyeckasd noar
ema 3. AkycTtuyecka OAroTOBKa K AVCLMEHHAS
. [romoreHmnzaums un 3 9 MUCbMEHHON 2 26072
ovcneprupoBaHme paboTte P
Tema 4.
NHTeHcugukaumsa o
" lHedbTexmMmieckmx 3 11 4 Hay4HbI ooknag
NpoLLeccoB NpoLeccos
Tema 5. BnusaHue
CBOWNCTB XUOKOCTU U
nooroToBka K
. [mnapameTpoB popcyHOK 3 7 o?fe? oBka 2 ortyert
Ha KayecTBO y
pacnblneHns
Tema 6.
Martematunyeckoe MnoAroToBka K
. [IMopenuposaHue 3 10 [nUCbMeHHOM 4 nggzh:g””aﬂ
npoLeccos paboTte P
nepemeLmBaHus
Tema 7.
CuncTeMoTEXHNYECKNA
aHann3 TeXHUKN K o
- ltexHONOrMM 3 2 4 Hay4HbI Ooknag
rMapoakyCcTn4eckoro
BO30ENCTBUSA
Tema 8. TexHonorus
noaroToBka K
. [rmaopoakycTnyeckoro 3 3 o(T)fe? oBka 4 oTyet
BO30ENCTBUSA y
Tema 9.
CucTteMoTexHunyeckas
Knaccudomkaums MOAroToBKa K
. |0ObEKTOB TEXHUKN U 3 4 MMCbMEHHO 8 n:gg:’:HHaﬂ
TEXHONOrnn paboTte P
rMapoakyCcTn4eckoro
BO30ENCTBUSA
PernmcTpaumnoHHbiii Homep 32613 OAEKTPOHHEBEH
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Buabi

camocTosiTenbHon [TPyOooeMKoCTb
paboTbl (B yacax)

CTYLEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Hepnens

N Paspen
cemecTpa

OucumnnuHbl CemecTp

Tema 10.
MognenuposaHue
10.[cOCTOSHMS X1AKNX 1 3 5

TBEpPObIX MPOAYKTUBHbIX
nNNacToBs B Nose ynpyrux
KonebaHui

Tema 11.
OKcnepMeHTanbHble
nccnenoBaHus
PunbTPaLMOHHbIX
NpoLLeccoB 1
11.|penakcaunoHHbIX 3 6 2
SABNIEHNI B
HedpTeBoAOHACHILWEHHbIX
Konnektopax npu
BUOPOBONTHOBOM
BO34EeNCTBUN

UTtoro

noaroToBka K 6

oT4yety oTHeT

Hay4HbI goknan

42

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

PaboTa cTyAeHTOB C NEKUMOHHBIM MaTepranoM, MOUCKE U aHaANN3e MaTepuanos U3 NMTepaTypHbIX U
9NEKTPOHHbIX MCTOYHNKOB MHCPOPMaLMK MO 3a4aHHOW TeMe, NepeBO MaTepuanos N3 TeMaTUYECKmX
NHGOPMALMOHHBIX PECYPCOB C MHOCTPaHHbIX S3bIKOB, M3Y4YEHNE TEM, BbIHECEHHbIX Ha
CaMOCTOATENbHYI0 NPOPabOTKY, M3y4eHNEe METOANYECKUX YKAa3aHWUIA N NOArOTOBKE K BbIMOHEHUIO
nabopaTtopHbIx paboT Ha OCHOBE aNeKTPOHHbIX pecypcoB BJL Scopus, Thomson Reuters, Web of
Knowledge 5.6, Web of Science, n ResearcherID, EndNote Web, Journal Citation Report 2010,
Scifinder, pecypcos BAK, nzganuin BAK. CosnaHvne nHTerpmpoBaHHoO cpelbl COBMECTHOM paboThl,
BU3yanu3auuu, UHTepnpeTaummn, aHannsa, cbopa 1 B3auMHO CUHXPOHU3aUUN faHHbIX B BUAE
NHTErPUPOBaHHOW MHPOPMALIMOHHON Cpeabl NOAAEPXKN MPUHATUS peleHnii HedpTera3oBbix
NpeanpuaTin. DNEKTPOHHbIN 06pa3oBaTeNbHbIA pecypc, MOHOrpaduu, HayyHble cTaTby, y4ebHble
nocobus, METOANYECKUE YKa3aHUS.

NHTepakTBHbIE METOOBI OOY4EHNS, KEAC-TEXHONOMNIN, METOA NMPOEKTOB, NOPTAONNO, ANCKYCCUS,
TPEeHWHr, urpa. [poBoasaTCA NeKuMm 1 NpakTnyeckme 3aHATMSA C UCMONb30BaHMEM KOMMbIOTEPOB 1
nabopaTtopHbIX ycTaHOBOK. bonbwas 4yactb Matepuana nsyyaercs camoctosaTensHo. CemmHaphbl B
OanoroBoM pexunme, K paboTte KOTOpbIX MPMBNEKAOTCS Beaywme NCcneaoBartenm un
crneunanncTbl-NPakTKK, U SBASIOWNIACA OCHOBOW KOPPEKTUPOBKM UHANBUAYANbHBIX y4EOHbIX
NNaHoOB MarncTpa, AUCKYCCUW, KOMMbIOTEPHbIE CUMYNSLIAW, OE/TOBbIE U PONEBbIE UrPbl, pa3bop
KOHKPETHbIX CUTyaUniA, rpynnoBble AUCKYCCUM, pe3ynbTaTtbl paboTbl CTyAEHYECKNX
nccnenoBaTenbCKMX rpynn, BYy30BCKME U MEXBY30BCKUX MHTEPAKTMBHbBIE KOHGDEPEHLN U
BeOMHapbl, BCTPEYUN C NPEeaCTaBUTENSIMA POCCUIACKUX N 3apybexXHbIX KOMMNaHWA, rocyaapCTBEHHbIX 1
06LWEeCTBEHHbBIX OpraHM3aunii, MacTep- Knaccbl 9KCNepPTOB U CNELMANNCTOB. DNEKTPOHHbIN
obpaszoBaTesbHbIli Pecypc, MOHorpadumn, Hay4Hble cTatbi, y4ebHble Nocobusi, MeToam4yeckmne
yKasaHus.

MpoBoasaTcs nekumm n nabopaTopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, NTabopaTopHbIX
CTEHL0B, MOOENVPYIOLWMX NPOLECCHI OCBOEHUS NMPUPOAHbLIX BUTYMOB 1 CBEPXTSXENbIX HEQRTEN,
nporpamM KOMMbOTEPHOrO MOAENNPOBAHNS, KOMMbIOTEPOB. Bonbliasa YyacTb Matepuana nlyyaetcs
CaMOCTOSATENbHO.

PernctpaunoHHbin Homep 32613
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Konnoksuym, nucbMeHHas paboTa, TeCTUpOBaHMe, Npe3eHTauus, onpoc, CEM1HapbI B A1aNoroBoM
pexume, kK paboTe KOTOPbIX MPUBNEKAKTCS Beaywme NccnenoBaTeny u cneunanucTbl-npakTuku, u
ABNSAOWMIACS OCHOBOW KOPPEKTUPOBKU MHANBUAYANbHBIX yH4EOHbBIX NNAHOB MarmcTpa, AUCKyccuum,
KOMMbIOTEPHbIE CUMYNSILUN, OEeNOBble U PONEBbIe Urpbl, Pa3bop KOHKPETHbIX CUTyauuid, rpyrnnoBble
LMCKYCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX NCCNELOBATENbCKUX FPynm, By30BCKUE U
MEXBY30BCKMX MHTEPAKTUBHbIE KOHGDEPEHLMM U BEOUHAPDI, BCTPEYN C NPeacTaBUTENSIMY
POCCUIACKMX N 3apybexHbIX KOMNaHWiA, rocyAapCTBEHHbIX 1 0OLWECTBEHHBIX OpraHn3aunii, MacTep-
Knaccbl 3KCMepToB 1 CNeunanmcToB.

OneKTPOHHbI 06pasoBaTeNbHbIN Pecypc, MOHOrpadumn, Hay4Hble ctTatby, y4ebHble nocobus,
MEeTOLMYEeCcKME yKasaHus.

- U3y4yeHne TeopeTnYecKoro NeKUMoHHOro Matepvana
- npopaboTka 1 YCBOEHNEe TEOPEeTMYECKOro MaTepuana (OCHOBHast U OOMONHUTENbHAS NUTepaTypa)

- paboTa c pekoOMeHayeMbiMM METOAMYECKMY MaTepmanamMm (MeToOANYECKUMI yKasaH sIMU,
y4ebHbIMM NOCObMAMK, pa3aaToOYHbIM MaTePUaNoMm)

- BbINONHEHWNE 3a4aHNI N0 NPONAEHHBIM TEMaM
- NOAroTOBKA K 3a4eTty

(nepeuncnsaoTca Bce BAAbl paboT, BbINOMHSAEMbIE CTYAEHTOM CAMOCTOSTENBHO B pamMkax n3y4yeHus
AaHHON ANCLMMNANHDI)

Mo pe3ynbTatam ocywecteneHns CPC npuMeHsaoTcs cneayowme Buabl KOHTPONS:

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

- BkntoyeHune Bonpocos, BbIHOCUMbIX HA CPC B ak3aMeHauuoHHble buneTol,
- NPVEeM 3a4eTOB, 9K3aMEHOB

YTeHune nekuun, c NPpUMEHEHNEM NHTEPAKTUBHbIX CpencTs (Npe3eHTauns B Microsoft PowerPoint),
npoBefeHne nabopaTopHbix paboT, KOHTPObHBIX PaboT, MOArOTOBKA K Y4acTMIO B KOHGDEPEHLIMM,
camocTosiTenbHasa paboTta CTyAeHTOB N0 TEMaM n pasaenam OUCUUMNIUHBI.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Fu,u,pomexal-iw-lecme BOJIHOBbI€ TEXHOJIOTMN HOBOIO NMOKOJIEHUS.
NMACbMEHHasA pa60Ta , NPUMEpPHbIE BOMPOCHI:

dun3rKo-maTeMaTNYECKMe NCCNEOOBAHNS CNOXHbIX TMAPOMEXaHNYeCKNxX cnctem. PaspaboTtku
METOA0B MaTeMaTn4eckoro MoAeNMPOBaHUS rTMAPOMEXaHNYECKUX, B YACTHOCTW, MHOrOga3HbIX
CVCTEM MPUMEHNTENBHO K Npoueccam bypeHust n fobblum HedpTu. Lnpoknii Kpyr LeneHanpaBneHHbIX
OMbITHO-MPOMBbIWIEHHbIX 3KCMEPVMEHTOB B YCNOBUSIX 3KCMJTyaTaUMOHHbIX CKBaXWH B PasnnyHbIX
painoHax CHI™ n 3a pybexom ¢ npoBeneHNEM U3MEPEHNIA HA COBPEMEHHOM YPOBHE.

Tema 2. AKycTuka B He(pTeXMMn4ecKkomn TeXHonormm. AKycTtuyeckume reHeparopbl
nMcbMeHHast paboTa , NpUMepHbIe BONPOCHI:

PacyeTt BnxpeBoi kaMepbl akyCTUYEeCKOro reHepartopa.

Tema 3. AKycTnyeckasi romoreHu3aums n gucneprupoBaHume

nMcbMeHHast paboTa , NpUMepHbIe BONPOCHI:

MogennpoBaHue NpoLeccoB CMeleHns. BnusHmne akycTnyeckoro BO30enCcTBns Ha yrnesogoponHoe
Cbipbe.

Tema 4. UHTeHCcudpmkaumsa HepTexummyeckmx npoL,eccos npoL,eccos

Hay4HbI Ooknag , NpUMepHbie BOMPOCHI:

BospneiicTBre akyctuyeckmx nonen Ha pasosble Nepexolbl U TEMNO- MAaCCOOOMEHHbIE MPOLIECCHI.
Tema 5. BnusiHue cBOMCTB XMNAOKOCTU M NapameTpoB (pOPCYHOK Ha KayecTBO pacnblyieHUs
OTHEeT , NPpUMEPHbIE BOMPOCHI:
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BnnsiHne ycnosuid pacnbineHmst Ha pasmep kanenb. BnnsHne napamMeTpoB BUXPEBOI KaMepbl Ha
TOHKOCTb pacnbina. Pacnbinntenn Ha 0OCHOBE aKyCTUYECKOWM GOOPCYHKMN.

Tema 6. MaTemaTuyeckoe mogenupoBaHue NpoL,eccoB nepemeLLInBaHUsA
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

OTaenbHble NPOMbILWNEHHbIE 9KCMEPUMEHTbI, KOTOPble MPOAEMOHCTPUPOBASIM BO3SMOXHOCTb
CTUMYNSALUN N N3BNIEYEHUIO HEPTU U3 TPYAHO U3BNIEKAEMbIX TPAANLNOHHBIMU METO4AMN NIOKaNbHbIX
CKOMNEHWNI TUNA LENNKOB U NNH3, CYLECTBEHHOIO YMEHbLIEHNS 0OBOAHEHHOCTb CKBaXWMH (Ha 20 -
30%), yBenmueHms 0ebuToB CKBaXMH 1 NOBbIWEHNS HEPTEOTAAYN NNacToB Ha 5-10%.

Tema 7. CUCTEMOTEXHUYECKUIA aHaNN3 TEXHUKN U TEXHONOIMU rMapoaKycTU4ecKkoro
BO30eNCTBUSA

Hay4HbI/i [oKNnag , NPUMEPHbIE BONPOCHI:

[MprHLMMBI CUCTEMHOCTU MMAPOAKYCTUYECKOWN TEXHUKKN 1 TexHonormn. KoHuenuus annaparta
LeNeBoro TEXHONOrMYeCcKoro HasHayeHms. CUCTEMHbIE B3aUMOCBSA3U M’MAPOAKYCTUYECKON TEXHUKUN 1
TexHonornn. OCHOBHbIE annapaTHble gpakTopbl. KonnyecTBeHHbIE B3aMOCBSA3M MOPADOOrmM 1
GOYHKLUMIA TnAp0aKyCTUYECKOWN TEXHMKIN. YPOBEHb Hay4YHO-TEXHUYECKMX pa3paboTok
rMOPOLAMHAMNYECKMX POTOPHBIX M3nyyaTenei akycTnyeckmx konebaHuii. 3sonouns
rMapoakycTM4eckon TexHUKW. 'mapoakycTnyeckoe sosnencteune. Cantbl 1 MexaHuambl. Cuctema
KpUTepres B3aMMOLENCTBNS B rMApOaKyCTUYEeCKOM annapaTtypHoi npoueccHon egnHuue. Coepa
TEXHONOMMYECKON NPUMEHNMOCTU [T A-TEXHUKMN.

Tema 8. TexHONnOrMa rMopPoOaKycTUYECKOro BO34eMCcTeus
OTYeT , MPUMEPHbIE BOMPOCHI:

PexuMbl paboTbl rnapoakyCcTUHeCKon TeXHUKIN. Teopusi CTpobrnpoBaHns (KOHGUryprpoBaHue
3BYKOBOro nons). Teopust putMnKn (MHOropoTopHble annapartbl). [podunmposaHue potopos
momynsitopa. Kpurepum Tunonornsaumm rugpoakycTm4eckomn TEXHUKN.

Tema 9. CuctemotrexHuyeckast Knaccudpukauums 00BHEKTOB TEXHUKMU U TEXHONOrUMn
rmaopoaKkycTM4yecKoro BO3nencTeus

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

MPUHLMMNBI CUCTEMHOCTM MMAPOAKYCTUYECKON TEXHUKM 1 TexHonornn. KoHuenuus annaparta
LIeNIeBOro TEXHOMOrMYeCcKoro HasHaveHusi. CUCTEMHbIE B3aVIMOCBSI3N MMAP0aKyCTUYECKON TEXHUKN 1
TexHonorun. OcHoBHble annapaTtHble dpakTopbl. KonmyecTBeHHbIe B3aMOCBS3M MOPAOONOrnn 1
PYHKLIMIA rnapoakyCcTUHeCKo TEXHKIN. YPOBEHb Hay4HO-TEXHUYECKNX pa3paboTok
FMMAOPOAMHAMNYECKMX POTOPHBIX M3MyyaTene akycTnyeckmx konebaHuii. sonouns
FMOPOaKyCTMYECKol TeXHNKK. MnapoakycTmyeckoe Bosaerictame. Caitbl U MexaHn3Mbl. Cuctema
KpUTEPMEB B3aMMOAENCTBMSA B FMAPOaKyCTUHECKOM annapaTypHol npoueccHor eanHuue. Coepa
TEXHOMOrMYECKoM NPUMEHNMOCTM [T A-TEXHWKMN.

Tema 10. MopgenupoBaHue COCTOSIHUS XUAKUX M TBEpAbIX MPOAYKTUBHbIX N1IacTOB B Nosne
ynpyrux kone6aHum

OTHeT , NPpUMEpPHbIE BOMPOCHI:

MNMoBeneHne 0CTaTOYHbIX ¢oa3 HePTU 1 BOAbI U UBMEHEHME OTHOCUTENbHBIX MPOHMLLIAEMOCTEN ¢has.
Mpouecc nekonbmatauum npn3aboriHok 30HbI NnacTa.

Tema 11. dkcnepuMmeHTanbHble UCCefoBaHUA PUNbTPALMOHHBIX MPOLLECCOB U
penakcaunoHHbIX SBNeHU B HepTeBOAOHACHILLLEHHbIX KOJIEKTOpax npyu BU6pOBO/THOBOM
BO34.eNCTBUU

Hay4HbI foKnag , NPUMEPHbIE BONPOCHI:

Mpouecchbl unbTpaumm XnakocTen B none ynpyrux konebanuin. iccnenoBaHne KanunnsapHom
NPONUTKN HECPTEHACHIWEHHbIX KEPHOB MO BO3AENCTBUEM YyNpyrux konebaHuii. IameHeHns
CTPYKTYPHO- PEONOMMYECKNX CBONCTB NNACTOBbIX XUAKOCTEN NPU HANOXEHNW KonebaHwiA.
DPunbTpaUNOHHbIE U3MEHEHUS MPOHMLLAEMOCTM NOPUCTON Cpelbl K NPoLEecChl Aekonbmarauumn nog
BO3OENCTBUEM YNpyrux konebaHuii.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 9K3aMeHY:
1. CuctemMHas knaccmgoukaums ruapoakyCTUHecKon TEXHUKN N TEXHONOT K.
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2. TexHuka rmapoakyCcTn4eckoro BO34encTauns.

3. Pexxmbl paboTbl rnapoakyCcTUYeCcKomn TEXHNKMN.

4. Teopus cTpobrpoBaHms (KOHPUIYPUPOBaHNE 3BYKOBOrO MONS).
5. Teopust putMnkn (MHOropoTOpPHbIE annaparhbl).

6. lNpodunnposaHue poTopos MogynsTopa

7. Kputepun Tunonornsaumm rugpoakycTm4eckom TEXHUKN

8

. dyHOaMeHTanbHbIe HAay4YHbIe UCCNEOOBaHMS B 06nacTn HENMHENHOM BOTHOBOW MEXAHWKN
rMAOPOMEXAHNYECKNX CUCTEM.

7.1. OcHOBHas nuTteparypa:

1. Y. J1. NNecocpnep MNMepepabotka HedoTu: y4ebHoe nocobue. - M.: Onnumn-buaHec, 2011. - 224 c.

2. OCcHOBbI TEXHUYECKOW OmnarHocTukn: Y4ebHoe nocobue / B.A. Monsikos. - M.: HAL, MHdopa-M,
2013. - 118 ¢.: 60x88 1/16. - (Bbicwee obpa3oBaHue: bakanaspuar). (obnoxka) ISBN
978-5-16-005711-8, 400 ak3. http://znanium.com

3. KomnbloTepHas oLeHka BO3[ENCTBMS HA OKPYXalolwyo cpeay MarncTpanbHbix TPybonpoBoaoB:
YyebHoe nocobve / B.IN. MewankuH, O.B. Bytycos. - M.: UH®PA-M, 2010. - 449 c.: 60x88 1/16. -
(Bbiclwee obpasoBaHue). (obnoxka) ISBN 978-5-16-003819-3, 300 aka. http://znanium.com

4. ApyTioHoB B.C. OkucnutenbHas koHBepcus npupogHoro rasa / B.C. ApyTioHOB; OTB. pef. O.X.H.,
yn.-kopp. PAH AJ1. NTanngyc; Poc. akag. Hayk, VH-T xuM. gomsnkn nm. H.H. CemeHoBa. Mockea:
URSS: [KPACAHL], 2011.636 c.

5. Okonoruyeckme 0CHOBbI 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 aka. http://znanium.com

7.2. JlononHuTenbHasa nuteparypa:

1.KoBanbckuit, B. 1. CoBpeMeHHbIE METOLbI O4NCTKM U pereHepaumnmn oTpaboTaHHbIX CMa304HbIX
macen [9nekTpoHHbI pecypc] : npenpuHT / B. . KoBanbckuia, 0. H. Besboponos, /1. A. ®enbamaH,
A. B. lOauH, O. H. MeTtpos. - KpacHospck: Cunb. cpenep. yH-T, 2011. - 104 c. - ISBN
978-5-7638-2243-4.http://znanium.com

2.MNpoekTrpoBaHne MexaHM4ecknx nepenad: YuebHoe nocobue / C.A. YepHasckuii, I.A. CHecapes,
B.C. KosuHuos. - 7 n3a., nepepab. n gon. - M.: HAL NHdppa-M, 2013. - 536 c.: 60x90 1/16. -
(Bobicwee obpasosaHue: bakanaepuart). (n) ISBN 978-5-16-004470-5, 500 ak3.http://znanium.com

3.KanutkuH, H. H. YncneHHble meToabl: y4eb. nocobue / H. H. KanutknH. ? 2-e n3a., ucnpaeneHHoe.
? CI6.: BXB-MeTtepbypr, 2011. ? 586 c.: un. ? (YyebHas nutepaTypa ans sy3os). - ISBN
978-5-9775-0500-0.http://znanium.com

4. AHanutnyeckasa xumusa. XmMmyeckne metogbl aHanmsa: Yueb. noc. / A.N. XebeHTses, A.K.
XepHocek, N.E. TanyTb. - 2 n3ga., crep. - M.: UH®PA-M; MH.: Hos. 3HaHue, 2011. - 542 c.: un.;
60x90 1/16. - (Bbicwee obpazosaHue). (n) ISBN 978-5-16-004685-3, 800 ak3.http://znanium.com

7.3. UHTepHeT-pecypcChbl:

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

forum of gas from shale - www.energy.senate.gov

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

Springer - http://www.springer.com

6a3bl gaHHbIx Belshtein, Gmelin n Patent Chemistry Database - http://www.reaxys.com/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "OCHOBbI OM3NYECKUX METOLOB BO3AeNCTBMNS" npeanonaraeTt
NCNONb30BaHNE CNeaylWero MaTepranbHO-TEXHNYECKOro obecnevyeHuns:
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MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHE.

MpoBoaaTcs nekumm n nabopaTopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, NTabopaTopHbIX
CTEHL0B, MOOENVPYIOLWMX NPOLECCHI OCBOEHUS NMPUPOAHbLIX OUTYMOB 1 CBEPXTSAXENbIX HEQTEN,
NporpamM KOMMbOTEPHOrO MOAENNPOBAHNS, KOMMbIOTEPOB. Bonblasa Yyactb Matepuana nlyyaetcs
CaMOCTOATENbHO. YTEeHMe Nekumnii, C MPUMEHEHNEM UHTEPAKTUBHbIX CPEACTB (Mpe3eHTaumns B
Microsoft PowerPoint), nposeneHune nabopatopHbix paboT, KOHTPONbHbIX PaboT, MOAroToBKa K
y4acTuIO B KOHCPEPEHLIMM, CaMOCTOSITENbHAA paboTa CTyAEHTOB N0 TEMaM 1 pasgenam AUCLMMIUHDI.

LOnsa obyyarowmxcs obecnevyeHa BO3MOXHOCTb ONepaTMBHOro obmeHa nHgpopmaumen ¢
0TEYECTBEHHbIMU N 3apybeXXHbIMU By3aMu, NPeanpusTUSIMK U opraHn3aunsMm, obecnevyeH gOcTyn K
TpebyeMbiM ans OOPMMPOBAHNS NPOGECCUOHANBHBIX KOMMNETEHLNIA COBPEMEHHbBIM
NpogoeccroHanbHbiM 6a3aM AaHHbIX, MH(POPMALIMOHHBIM CMPABOYHbBIM U MOMCKOBLIM CUCTEMAM.
Kadbenpa BBH n B, peanuaytowas oCHOBHble 0bpa3oBaTtenbHbie NPOrpamMmbl CneunanncTos,
bakanaspuaTa 1 MmarmctpaTypbl, pacnonaraet MatepmanbHO-TEXHNYECKOo 6a3oi, obecneynsatoLlen
npoBeneHne BCex BUAOOB NabopaTopHOM, ANCUUNNNHAPHOM 1 MEXONCLMNINHAPHON NOArOTOBKM,
NPakTUYECKOW 1 Hay4YHO-NCCNenoBaTeNbCKON paboTbl 0byHatoWmnxcs, NPesyCMOTPEHHbIX y4EOHbIM
nnaHom By3a. OTa 6a3a COOTBETCTBYET AENCTBYIOWMNM CAHUTAPHbBIM 1 MPOTUBOMOXAPHbLIM Npasunam
N HopMaM, B TOM yncne obecnedeHbl OOCTYN K NONUrpacPnuyeckomy 1 yrnakoBo4HOMy 060pyaoBaHNIO U
Hanmyne maTepuanos BedylWmMX MUPOBbLIX NPON3BOAUTENEN.

MuHMManbHO HEOOXOAUMBIN AN peanusauun MarMcTePCKOn NporpaMMbl NepeyeHb
MaTepuanbHO-TEXHNYECKOro obecneyeHns BknovaeT B cebs: yuebHble nabopatopun 1 ayamtopum
By3a, OCHaLlEHHbIE COBPEMEHHbLIM 060PYAOBAHNEM M CTEHAAMU, MO3BONSIOWMMM BbINONHATb
nabopatopHble NPaKTUKYyMbl; COBPEMEHHbIE KOMMbIOTEPBI, 00 bEANHEHHBIMN TOKANbHBIMM
BbIYUCNIMTENBHBLIMU CETSIMU C BbIXOAOM B VIHTEPHET; N3MEPUTENbHBLIE CPEACTBA BEAYILNX COUPM.
Ncxonsa ns OOIM By3a, kaxaas gucumniuHa noggepxaHa CooTBETCTBYIOWNMU IMLEH3VOHHbIMA
NPOrpaMMHbIMU MPOOYKTaAMW.

VNHHOBAUMOHHbI y4ebOHO-Hay4HO-NPON3BOACTBEHHbIA KOMMNEKC €ANHOMO Y 3aKOHYEHHOIO
umkna-cyHaaMeHTanbHas Hayka-novcKoBbIE UCCNEen0BaHNSA-0MbITHO-KOHCTPYKTOPCKME
pa3paboTkm-opraHM3auns Npon3BoacTea

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 131000.68 "Hedbterazosoe neno" n MarnctTepckom nporpamMmMme He npeaycMoTpPeHo .
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