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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Mpynna

KomneTteHumn

VIHAMKATOPbI AOCTUXKEHNS] KOMMETEHLIMIA

KomneTeHums drOC: OK.11 cnoco6HOCTL NPeacTaBsTb MTOMM NPogiecCUOHaIbHO
[IeATeNbHOCTU B BUAE OTYETOB, pepepaToB, cTaTeld, OPOPM/IEHHBIX B COOTBETCTBUN C
npeabABSeMbIMU TPE6OBAHMAMM

KomneTeHums I OC: MK.10 cnocobHOCTL aHaM3MpoBaTh, ONTUMWU3NPOBAaThL U
NPUMEHSATbL COBPEMEHHbIE MH(OPMALMOHHbIE TEXHONOTMU NMPU PeLLIEHUI HayYHbIX 3aaay

KomneTeHums ®IOC: MK.10 cnocobHOCTb aHanM3MpoBaTh, ONTUMW3NPOBATh U
MPUMEHATb COBPEMEHHbIE MHDOPMALIMOHHbIE TEXHONOMMMN NPY PELLIEHUW HaYYHbIX 3a[ay

KomneTeHums ®OC: MK.10 cnocobHOCTb aHaM3MpoBaTh, ONTUMW3NPOBATh U
MPUMEHATb COBPEMEHHbIE MHPOPMALIMOHHbIE TEXHONOMMN NPY PELLIEHUW HayYHbIX 3aay

KomneteHums I OC: MK.11 cnocobHOCTb UAEHTUDMLMPOBATL NPOLLECCHI U
paspabaTbiBaTb UX paboume MOLENW, MHTEPMNPETUPOBATL MaTeMaTUYECKME MOLENU B
HemaTeMaTWUYecKoe CoAepXKaHue, onpeaensTs ONYLLEHUA U rpaHuLbl MPUMEHUMOCTH
MOZE/IN, MaTeMaTUYECKN ONMUCbIBATb 3KCNEePUMEHTASIbHbIE JaHHbIE U OMPefeNaTh X
(DM3NYECKYIO CYLLIHOCTb, [eN1aTh KaYeCTBEHHbIE BbIBOAbI U3 KOMYECTBEHHBIX JaHHbIX,
OCYLLECTB/IATH MALLUMHHOE MOJENMPOBaHMEe N3y4aeMblX NPOLIECCOB

KomneTeHums ®IrOC: MK.11 cnocobHOCTb MAEHTU(HULMPOBATL NPOLLECCHI 1
paspabaTbiBaTb UX paboune MoLeNu, UHTEPNPETUPOBATL MaTEMATUYECKME MOLENN B
HemaTemaTuyecKoe CofepXKaHue, onpeLenaTs JOMNYLeHNs Y rpaHnLLbl NPUMEHUMOCTH
MOAeNn, MaTeMaTUUeCKN ONMUChIBATb KCNEPUMEHTASTbHbIE aHHbIe U ONPefenaTb UX
(OM3NYECKYIO CYLLIHOCTb, [eN1aTh KaYeCTBEHHbIE BbIBOAbI U3 KOMNYECTBEHHbIX JaHHbIX,
OCYLLIECTB/ATH MALLIMHHOE MOJENNPOBaHNe N3y4aeMblX NPOLIECCOB

KomneTeHums I OC: MK.11 cnocobHOCTb MAEHTUDMLMPOBATL NPOLLECChI U
paspabaTbiBaTh UX paboune MOLeNU, UHTePNPEeTMPOBaTL MaTeMaTUUECKNE MOAENN B
HemMaTeMaTMUYeCcKoe CofepXKaHue, onpefensTs JONYLLEeHUa U rpaHuLbl MPUMEHUMOCTH
MOAeNn, MaTeMaTUUeCKN OMUCbIBaTb SKCNEePUMEHTASbHbIe JaHHbIe U ONPesenaTb UxX
(PU3NYECKYIO CYLLHOCTb, feNlaTh KaYeCTBEHHbIE BbIBOLbI U3 KO/IMYECTBEHHBIX AaHHbIX,
OCYLLECTB/IATL MalIMHHOE MOJENMPOBaHWE U3yYaeMbIX MPOLLECCOB

KomneTeHuums ®IrOC: MK.11 cnocobHOCTb NAEHTUHULMPOBATL NPOLLECCHI U
pa3pabaTbiBaTb UX paboune MOLENU, UHTEPMNPETUPOBATL MaTeMaTUYECKME MOLENN B
HemaTemMaTuU4ecKoe cogepxkaHue, onpeaenaTs JONyLeHna 1 rpaHuLbl NPUMEHUMOCTU
MoAenu, MaTeMaTUyecKn OonucbiBaTh 3KCNepUMeHTaIbHble iaHHbIe 1 OMNPeaenaTb UX
(PU3NYECKYIO CYLLHOCTb, feNaTh KaYeCTBEHHbIE BbIBObI U3 KOMIMYECTBEHHBIX AaHHbIX,
OCYLLIECTB/ATL MALLUMHHOE MOAENMPOBaHNE N3y4aeMblX NPOLIECCOB

KomneTeHums I OC: MK.11 cnocobHOCTb UAEHTUDMLMPOBATL NPOLLECCHI U
paspabaTbiBaTb UX paboume MOLEeNW, MHTEPMNPETUPOBATL MaTeMaTUYECKME MOLENU B
HemaTeMaTMUYecKoe CoAepXKaHue, onpeaensTb ONYLLEeHUA U rpaHuLbl MPUMEHUMOCTH
MOZE/IN, MaTeMaTUYECKN ONMUChIBATb 3KCNEePUMEHTASIbHbIE JaHHbIE U OMpPefeNiaTh X
(DM3NYECKYIO CYLLIHOCTb, [eN1aTh KaYeCTBEHHbIE BbIBOAbI U3 KOMMYECTBEHHBIX [aHHbIX,
OCYLLECTB/IATH MALLUMHHOE MOJENMPOBaHMe N3y4aeMblX NPOLIECCOB

2. TpeboBaHua HI'TY K nnaHMpyeMbIM pe3ynbTataM 06y4YeHUs1, COOTHECEHHbIM C

NHAMKaTOPaMu AOCTMXEHNA KOMMETEHLNIA
Tabnuua 2.1

NHAMKaTopbl AOCTVXKEHUS] KOMMNETEHLIWIA

®opMbI OpraHuzaLmm

PesynbTartbl 06y4eHnA 3aHATUN

MK.10.31 3HaTb COBPEMEHHbIE NPOrPaMMHbIe MPOAYKThI, NPMMEHSiEMble B 061acTy | MpaKTUYECKME 3aHATUS;
3KOMOTMMN U NPUPOLONONL30BAHNS JabopaTopHble paboTsl;

CamocToaTtenibHaa paboTa

MK.10.31 3HaTb COBPEMEHHbIE NPOrPaMMHbIe MPOAYKThI, NPMMEHSsiEMble B 061acTy | MpaKTUYECKME 3aHATUS;
3KOMOTUMN U NPUPOLONONL30BAHNS JabopaTopHble paboTsl;

CamocToaTtenibHaa paboTa




MK.10.y1 ath(heKTUBHO BbIOGMPATL ONTUMASbHbIE UHPOPMALMOHHbIE TEXHOMOMMM

MpY PeLLeHNY NPOQECCHOHANBHBIX 3aaay

MpaKTnyecKne 3aHATUS;
JlabopaTopHble paboTel;
CamocTosaTenbHas paboTa

MK.10.y2 BnafieTb HaBblKamMu peanunsalm creuuanm3npoBaHHbIX

MH(hOPMALIMOHHBIX TEXHOMOMWIA NPY PELLIEHNM NPAKTUYECKMX 3a4a4 B 06/1aCTL

3KO0/10rMn 1 npmpoaononb3osaHnA

MpaKTnyecKne 3aHATUS;
JlabopaTopHble paboTel;
CamocTosaTenbHas paboTa

OK.11.y1 BnageTb Hambonee pacnpocTpaHeHHbIMU O(UCHBIMU 1
maTeMaTnyecKUMM NakeTaMu NPUKNagHbIX NporpaMm

MpaKTnyecKne 3aHATUS;
JlabopaTopHble paboTel;
CamocTosaTenbHas paboTa

MK.11.31 nmeTb NpeAcTaBneHne 06 OCHOBHbIX METOAAX KOMMbHOTEPHOIO

MoZeN1poBaHuns

MpaKTnyecKme 3aHATUS;
CamocToaTenbHas paborta

MK.11.31 nmeTb NpegcTasneHe 06 OCHOBHBLIX METOAaX KOMMbIOTEPHOIO

MoaennMpoBaHnA

MpaKTnyecKre 3aHATUS;
NabopatopHble paboThl;
CamocTosTenbHas pabota

MK.11.32 nmeTb npeacTaBieHNE 0 MaTEMaTUYECKNX U YACNIEHHBIX METOAaX
I/I,Cl,eHTI/I(*)VIKaLI,I/IVI N aHa/In3a KNHETUYECKNX MO,CI,eI'IEI\/'I qJI/I3I/IKO-XVIMVI‘-IeCKI/IX

MNpoLieccoB € Ucnoab3oBaHMEM 3KCNEPUMEHTa/IbHbBIX AaHHbIX

[NpakTnyecKme 3aHATUS;
CamocTonaTenscHas pa60Ta

MK.11.33 3HaTb NOHATUSA XMMUYECKOr0 U (ha30BOr0 paBHOBECUSA, MaTeMaTUYeCKume

N YNC/IEHHbIE METOAbI X pacyeTa

MpaKTnyecKre 3aHATUS;
NabopatopHble paboThl;
CamocTosTenbHas pabora

MK.11.y1 ymMeTb UCMONL30BATb YAC/EHHbIE METO/b! XMMUYECKOro 1 (ha30Boro
paBHOBECKA MNPy aHaIn3e Y ONTUMU3ALUN XMMUKO-TEXHOTOTUYECKNX CXEM

MpaKTnyecKre 3aHATUS;
NabopatopHble paboThl;
CamocTosTenbHas pabora

MK.11.y3 NpyMeHATb KOHKPETHbIE MOAENU A5 peLleHns 3a4ad B 061actu

JKO/10ITMKn U paunoHasibHOro Npupoaono/ib3oBaHnA

MpaKTUyecKre 3aHATUS;
NabopatopHble paboThl;
CamocTosTenbHas pabora

MK.11.y3 NpyMeHATb KOHKPETHbIE MOAENU A5 peLleHns 3a4ad B 061actu

JKO/10ITMKn U paunoHasibHOro Npupoaono/ib3oBaHnA

MpaKTUyecKre 3aHATUS;
NabopatopHble paboThl;
CamocTosTenbHas pabora

3. CofiepyXaHue U CTPYKTYpa ANCUMUN/TUHBI

Tabnuua 3.1

TeMmbl nabopaTopHbIX paboT

Yacbl

N3 Hux B
thopme npakT.
nogr., vac.

AKTUBHble
opmbl, vac.

MHankaTopsl
[OCTVXKEHUSA
KOMMETEHUNIA

Y4ebHaa aeATeNbHOCTb

Cemectp: 1

Anpaktnyeckasn egnHuua: Mporpamma MathCad gnst pacyeta NnpoueccoB B XMMUKN, XMMNYECKO

TEXHO10T UK, 3KOJI0TNI.

2. CpaBHeHWe pexxMMoB
neasibHOro CMeLLeHNs 1
NAeaNIbHOr 0 BbITECHEHUS.
Peakuna As B B C:

1) PeakTOp naeanbHOro
CMeLLeHUS.

2)PeakTop ngeanbHOro
BbITECHEHWS.

MK.10/HWN.3-
1.1,MK.10/H
nN.y1,nK.11/
HW.3-1.1,MK
11/HN.3-1.3
JK.11/HWN.
Y3

O630p MaTepuana

AvpakTryeckas eanHmua: MNakeT NpUKNagHbIX NporpaMmM PeakTop B peLleHnn 3afa4 3K0Normm

5. PacueT npoviecca OKu1CeHus
MeTaHo/Ma B (hopmanbierni: B
afimabaTnyecKOM peakTope, B
Tpy64aTOM peakTope, B
KOMOWHMPOBAHHOM peakTope.

10

OK.11.¥1M
K.10/HN.3-1
1,MK.10/HWA
Y2, MK.11/H
n.y1,MNK.11/
HN.Y3

1) HayumTbcs paboTaThb B
NporpaMmMHOM NPOJYKTE.
2) OueHmMBaTb NOJyYeHHbIN
pesynbTar

3) Mpepgnaratb NyTU
peLLeHNns No ynyyLIeHNo
COCTOSIHWA pacyeTHOW
obnactu




CemecTp: 2

AnpakTuyeckada emHula: MatemaTu4yeckKoe MoJempoBaHue

6. VccnepoBaHve BANSAHNA
BHYTPEHHeN anddy3un npu
MpoTeKaHUy npovecca
OKWC/IeHWS MeTaHONa B
thopmanbaerva,

OK.11.¥1
K.10/HN.3-1
1,MK.10/HA
Y2,NMK.11/H
n.y3

1) Hayuntbcs paboTtats B
nporpaMMHOM MPOJYKTE.
2) V13yunTb OCHOBHbIE
(DYHKUMM NpoAayKTa

3) Hayuutbea
peann30BbIBaTbh
mMaTemaTunyeckume MeToabl
MOCPeLCTBOM CreLranbHbIX
nporpamm

AunpakTndeckasa eguHuua: MakeT npukiagHbix nporpamm COMSOL Mul

tiphysics.

7. ViccnepoBaHve BANSAHUA
BHELLUHEN anddysnm npu
npoTeKaHUy npovecca
OKMCNeHWst MeTaHoNa B
(hopmanbaerva,

OK.11.¥1,n
K.10/HN.3-1
.1,MK.10/HWA
Y2, NMK.11/H
n.3-1.1,NK.1
1/HN.Y1,NK
11/HN.Y3

1) Hayuntbcs paboTtaTs B
nporpaMMHOM MPOAYKTE.
2) OcBOUTL COCTaB/EHME
[OOKYMeHTauuu.

3) Hayuntbcs
pa3pabarbiBaTh
MeponpuATUs,
MO3BONAOLLME YMEHBLLNTD
BpefHOe B/IMSAHVE Ha
OKpY>KatoLLyto cpeay

1) HayumTbcs paboTaThb B
nporpaMMHOM MPOAYKTE.
2) YMeTb onpeensTb Knacc
ONacHOCTY BeLLIECTB

AnpakTnyeckasn eanHuua: Vicnonb3oBaHue nakeT npukiagHbix nporpamm COMSOL Multiphysics

ANA pacyeTa rnpoLeccos B XMMUN, XUMMUYECKOWN TEXHOOIMNM,

3KO0J/10Tnn.

8. ViccnenoBaHwe NpoLieccoB
Macco- 1 TenonepeHoca B
HEM30TEPMUYECKOM 3epHe

KaTasmsaTopa npu npoTeKaHum

MpoLiecca OKMCIeHs
MeTaHos1a B (hopManbaerna,

OK.11.¥1,M
K.10/HN.3-1
1,MK.10/HA
Y2, NK.11/H
n.y1,nK.11/
HN.Y3

1)HayunTbea paboTtats ¢
NpPOrpaMmHbIM MPOAYKTOM.
2)Mpepnaratb NyTn
YNYULLEHNS peLLeHns -
1Cnonb3oBaTh afanTuBHbIE
CETKU, CXeMbI C
MOBbILLEHHbIM MOPALKOM
TOYHOCTW annpokcumaLuu,
perynmposatb NoBefeHne
peLleHne N3MeHeHeM
yncna KypaHra.

3) OcBoOUTL CrOCO6HI
BU3yanmM3aLmm nosyvaembix
pe3y/nbTaToB.

4) AHannanpoBsaTb U
OLleHMBaTh [JaHHble
pacyetoB. CTpouTb
MPOrHo3bl 1 pa3pabaTbiBaTh
cTpaTermio MeponpusaTia no
3almMTe OKpYXKaKoLLEe

cpefpl.

CemecTp: 3

AnpakTuyeckas eguHmua: MpUMeHeHWe NPorpaMMHOro KoMrnsekca dpa Bosgyx




1. 3HaKOMCTBO C NHTepdencom
nporpammsl, pacyeT 06/1acTu n
cocTtas/ieHue Tomos NMB

OK.11.¥1
K.10/HN.3-1
.1,MK.10/HA
Y2,NMK.11/H
n.3-1.1,NK.1
1I/HN.Y1,MNK
J11/HN.Y3

1) Hayuntbcs paboTtaThb B
MporpaMMHOM MPOJYKTE.
2) OcBOWTL COCTaB/EHNE
[LOKYMEHTaLuu.

JnpakTuyeckas egmHmua: ﬂpI/IMeHEHI/Ie nporpaMmMmHoOro Kom

nsekca dpa OTxoabl

3. MNpoBecTv NHBEHTaPMU3ALMIO
06pasytoLmxcs,
NCMNO/Mb30BaHHbIX,
06€e3BPeXEHHbIX, NepeaaHHbIX
WM NONYYEHHbIX OTXOA0B,
cthopmMmpoBaTb MEPONPUATUS
MO CHKEHUIO BAISIHMA
OTXOJ0B Ha OKPYXXaroLLyto
cpeay, BbiNyCTUTb KOMMNJIEKT
AOKYMeHTaLMmM NpoeKkTa
HOpMaTMBOB 06paLLeHuns C
0TX0JamMu

OK.11.¥1,M
K.10/HN.3-1
1,MK.10/HWA
Y2, NMK.11/H
n.3-1.1,MNK.1
1/HN.Y1,NK
11/HN.Y3

1) HayumTbcs paboTaThb B
nporpaMmMHOM NPOJYKTe.
2) OcBOUTL COCTaB/EHe
LOOKYMeHTaLuu.

3) Hayuntbea
paspabaTbiBaTh
MeponpuATUS,
MO3BONAKOLLME YMEHBLUNTD
BpefHOe B/IMSIHME Ha

OKpYXXatoLLyto cpefy

AnpakTnyeckas egnHuua: MporpamMmmMHbIn npogyKT AnsysFluent

1) Hayuntbcs paboTtaTs B

OK.11.¥1,I [nporpaMMHOM MPOAYKTe.
4. Yrny6neHHoe 3HaKOMCTBO C K.10/HW.3-1 [2) OueHnBaTb NOMYYEHHbI
NHTEepencom nporpaMmb|, 6 0 0 .1,MK.10/HWN | pesynbTaT
pacyeT MHTepecyHoLLen Y2, MK.11/H|3) MNpegnaraTtb NyTu
obnactu N.Y1,MK.11/ |peLwueHmns no ynyyLleHuno
HN.Y3  |coCTOSAHWSA pacyeTHO
obnactu
Tembl NpaKTrHeckix Yacbl doolsnsn: pacr, || AlcTvBHeie TLECA:IMK;eTSﬁ:I Yue6Has AeATeNbHOCTb
3aHATUN noAr., vac. (hopMbI, Hac, KOMMeTeHUNIA

Cemectp: 1

AnpakTudeckasn eavHnLa: KoMnbloTepHOE MOAENMPOBaHME B 3KO/IOMN

1. Pacyet cTeneHu
MpeBpaLLeHns peareHTa,
CENeKTUBHOCTb peakuumn u
BbIX0Za Mo NPOAYKTY,
Harpy3Kku no peareHTy u
MPOM3BOANTENBHOCTU NO
MPOAYKTY, afnabaTnyeckoro
pa3orpesa peakLun u Bblbop
ONTUMaIbHOIO TUMa peakTopa.

MK.10/HW.3-
1.1,MNK.11/H
n.3-1.1,NK.1
1/HN.3-1.2,
MNK.11/HWN.3-
1.3

O630p MaTepuana

AvpakTnyeckas eanHmua: Mporpamma MathCad ans pacueta NpoLeccoB B XMMUM, XUMUYECKOA

TEXHOI0I'NI, 3KO10INN.




3. CpaBHeHwWe pexxMMoB
naeasibHOro CMeLLeHNs 1
NAeasIbHOr 0 BbITECHEHUS.
BnunsHms BxoaHo
KOHLEHTpaLMK peareHTa u
nopsgka peakumun. Peakumsa A
B B:

1) PeakTOp naeasbHOro
CMeLLeHus.

2) PeakTop naeansHoro
BbITECHEHMS.

MK.10/HWN.3-

1.1,MK.10/H

nN.y1,nK.11/

HW.3-1.1,MK

11/HN.3-1.3

K. 11/HW.
Y3

1) Hayuntbcs paboTtaTs B
NporpaMMHOM NPOAYKTe.
2) OueHMBaTb NOMYYEHHbI
pesynbTar

3) Mpegnaratb NyTu
peLLeHMA NO YyYLLEHNO
COCTOSHMA PacyeTHOW
obnactu

AnpakTuyeckas eguHmua: MpumeHeHne nporpammbl MathCad gns pacue
XMMWYECKOW TEXHOMOT MU, 3KOMOTUN.

Ta NPOLECCOB B XUMUM,

5. NpoBeaeHve NPoLLEeccoB B
afmabaTMyecKOM peakTope.

OK.11.¥1,n
K.10/HN.3-1
1,MK.10/HA
Y1,NK.11/H
n.3-1.1MNK.1
1/HN.3-1.3,
MK.11/HN.Y
3

O630p MaTepuana

AvpakTnyeckas eanHmua: MNpriMeHeHWe NakeTa NPUKIAAHbIX NporpaMmM PeakTop B peLleHnn 3agad

3KOJ10Tnn.

7. MNMpoBeaeHMe NPOLIECCOB B
Tpy64yaTOM peakTope.

OK.11.¥1M
K.10/HN.3-1
1,MK.10/HA
Y1,NK.11/H
n.3-1.1,NK.1
1/HN.3-1.3,
MNK.11/HN.Y
3

0O630p MaTepuana

AnpakTudeckas eavHnLa: MakeT NPUKNaAHbIX NPorpamMmmM PeakTop B peLleHun 3afay aKonorum

8. NMpoBseaeHVe NPOLLECCOB B
KOMOWHMPOBAHHOM peakTope.

OK.11.¥1M
K.10/HN.3-1
1,MK.10/HA
Y2, NK.11/H
n.y1,MnK.11/

O630p 3aaau

HIN.Y3

CemecTp: 2

AvpakTyeckas eaMHMLa: MateMaTyeckoe MofeIMpoBaHme

9. MocTpoeHne mozenu,
OMUCbIBAKOLLEN MPOLLECChI
Macco- 1 TernsionepeHoca B
3epHe KaTanmMsaropa npu
NMpoTeKaHUW npovecca
OKWC/IeHWsi MeTaHoNa B
thopmanbaerua,.

MK.10/HWN.3-
1.1,NK.11/H
n.3-1.1,NK.1
1/HN.3-1.2,
MNK.11/HWN.3-
1.3

O630p MaTepuana

AunpakTuyeckada efmHuda: MeTtogbl MaTemMaTumye

CKOro moaennpoBaHus

10. BnAvsHwe BHeLLHEN
Anddoy3nm Ha npoueccsl B
3epHe KaTanusatopa.

MK.10/HWN.3-
1.1,MK.10/H
n.y1,MNK.11/
HW.3-1.1,MK
11/HWN.3-1.3

O630p MaTepuana

AunpakTundeckasa egnHuua: MakeT npukniagHbix nporpamm COMSOL Multiphysics.




11. BnusHme
Hen30TEPMUYHOCTY 3epHa 4 0
KaTasmsaropa.

MK.11/H1
3

OK.11.¥1,
K.10/HN.3-1
1,MK.10/HA
Y1,MK.11/H
n.3-1.1MK.1
1/HN.3-1.3,
Y

M

O630p MaTepuana

OunpakTnyeckada eguHuLa: crnonb3oBaHme nakeT NpukiagHbix nporpamm COMSOL Multiphysics
ANs pacyeTa NPOLECCOB B XMMUKN, XMMNYECKOWN TEXHOMNOT M, 3KOJTOTUN.

12. ViccnepoBaHue
OJHOBPEMEHHOTI O B/IMAHUA
BHYTPEHHEl ¥ BHELLHeA
Andhdpysny Npy NpoTeKaHn
npoLiecca OKMUCNEHNS
MeTaHoMa B hopManbierma,.

HN.Y3

OK.11.¥1,
K.10/HN.3-1
1,MK.10/HA
Y2,NK.11/H
nN.y1,nK.11/

M

O630p MaTepuana

CemecTp: 3

AvpakTuyeckas eamHnua: MprMeHeHWe MPOrpaMMHONo KoMmekca dpa Bosgyx

2. HasHaueHuve npoayKTa,
3HaKOMCTBO C UHTepericom 1
OCHOBHbIMY MPUHLMNaMK
paboTbl C NPOrpPamMMHbIM
NPOLYKTOM, COCTaB/IeHNe
Tomos 4B

K.10/HN.3

OK.11.¥1
-1
1,MK.10/HA
Y2,NMK.11/H
n.3-1.1,NK.1
1/HN.Y1,NK
11/HN.Y3

O630p MaTepuana

AnpakTnyeckas eguHmua: MpUMeHeHWe NPOrpaMMHOro KoM

nnekca 3pa OTxoabl

4. YrnybneHHoe nsyyeHume OK.11.y1,n
NpPOrpamMmMHOro NpPoayKra, K.10/HW1.3-1
pa3paboTka NpoekTa 6 0 .1,MK.10/H |O630p nuTepaTypsl
HOpMaTMBOB 06pa30BaHNA Y2,NMK.11/H
0TX0[0B nN.y3
AnpakTndeckas egnHuua: MporpammMHblin npogykT AnsysFluent

MK.10/HN.3-
6. 3HaKOMCTBO C UHTepeincom 1.1,MK.10/H
nporpaMmbl, pacyet 6 0 .Y 2,MNMK.11/|O3HaKoMeHme
MHTepecytoLLein 061acTu HN.Y1,MNK.1

1/HN.Y3

3.2 CamocTosiTeNIbHasi paboTa 0by4aroLlerocs

Tabnmua 3.3
" VIHavKaTopbl Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TIbHOWN paboThbl LOCTWKEHNSA
< |BbINO/IHEHWE [KOHCY/TbTaL NN
KOMMETEHLMI
Cemectp: 1
MK.10/HA.3-1.1
1 |PI3/Pethepar ,MK.10/HN.¥2, |20 4

MK.11/HN.3-1.1

. BepHukosckas H. B. MeTogunueckume ykasaHus Mo BbINO/HEHWIO PacHeTHO-rpagnmyeckoro 3afaHums rno
npeameTy «KOMMbIOTEPHbIE TEXHONOTMK B 061aCTV TEXHOCHEPHOI 6e30MacHOCT, 3KONOTUN 1
NPUPOAONO0Nb30BaHUA [NEKTPOHHbIN pecypc]. Y. 1 : yuebHO-MeToAM4YeCcKoe nocobue / H. B.
BepHukoBckas ; HoBocm6. roc. TexH. yH-T. - HoBocubupcek, [2016]. - Pexxum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232801. - 3arn. ¢ sKpaHa.




OK.11.¥1MK.1
0/HN.3-1.1,TK.
10/HN.Y1,MK.1
0/HN.Y2MK.11
2 |lMNoaroToBka K aTTectaummu /HN.3-1.1,MK.1|10 0
1/HN.3-1.2 K.
11/HN.3-1.3,MK|
J1/HN.Y1, MK,
11/HN.Y3

: YucneHHble MeTOpI B 3afja4ax 3KOIOrnn : MeToguyeckoe nocobue / Hosocuo. roc. TexH. yH-T ; [cocT. T.
A. Koportaea]. - Hosocnbupck, 2017

CemecTp: 2

MNK.11/H.3-1.1
1 |Kypcosas pabota ,MK.11/HN.3-1. |20 4
2,MK.11/HN.Y3

. BepHukosckas H. B. MeToanyeckune ykasaHmMs MO BbIMOMHEHNIO KYPCOBbIX paboT no AncuuniInHe
«KoMMbloTepHbIE TEXHONOTUM B 061aCTV TEXHOCHEPHOIN 6€30MacHOCTU, 3KONOTUN U
NPUPOAONO0NL30BaHUA» [DNEKTPOHHBINA pecypc] : y4ebHO-MeToanYecKoe nocobme / H. B. BepHMKOBCKaS ;
HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232713. - 3arn. ¢ 3KpaHa.

OK.11.¥1MNK.1
0/HN.3-1.1,TK.
10/HN.Y1,MK.1
0/HN.Y2MK.11
2 |lMNoarotoBka K aTTectaummu /HN.3-1.1,MK.1|8 2
1/HN.3-1.2,TK.
11/HN.3-1.3,1K|
J1/HN.Y1, MK,
11/HN.Y3

: YucneHHble MeTOpI B 3afja4ax 3KOIOrMn : MeToauyeckoe nocobvie / Hosocub. roc. TexH. yH-T ; [cocT. T.
A. Koportaesa]. - Hosocnbupck, 2017

Cewmectp: 3
OK.11.¥1MNK.1
1 |PI3/Petpepar 0/HN.Y1,MK.10(16 5
HN.Y?2

. UncneHHble MeTOAbI B 38a4ax 3KONOrUK : MeTomn4yeckoe nocobme / HoBocu6. roc. TexH. yH-T ; [cocT. T.
A. Koporaesa]. - Hosocnbupck, 2017

OK.11.¥1MK.1
0/HWN.3-1.1,MK.
10/HN.Y2,MK.1
1/HN.3-1.1,MK.
11/HN. Y1 MNMK.1
1/HN.Y3

2 |MoaroToBKa K aTTecTauum

. UncneHHble MeTOAbl B 3aa4ax 3KOOrMm : MeToamyeckoe nocobue / HoBocmb. roc. TexH. yH-T ; [cocT. T.
A. KopoTaesa]. - HoBocunbupck, 2017

3.3 TexHonorunsa oby4yeHns

N5t opraHM3aLmy ¥ KOHTPO/IS CaMOCTOSITE/IbHOW PaboThl 06YUaKOLLIMXCS, @ TAKXKE NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMayMOHHO-KOMMYHUKALUNOHHbIE TEXHOI0r UK
MHopmmpoBaHue e-mail
KoHcynbT1poBaHue e-mail

KoHTponb e-mail




Pa3meLLieHne yYeGHbIX
MaTepuanos

36C

4. NpaBwna aTTecTauum oby4varoLmMxcsa no gucumnianHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PenTUHIOBas CUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkas nHopmaumsi o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
OueHnBaeMble BUAbI AeSATENbHOCTY 06y4aroLLMXCS 'g/laljl_ll;'_l MakcvMasbHbIl 6ann

Cemectp: 1

Jla6opamopnasi: 22 35
Ilpaxkmuueckue 3auamus: 15 35
PI'3/Peghepam: 5 10
3auem: 8 20
CemecTp: 2

Jlabopamopnas: 0 20
IIpaxmuueckue 3auamusi: 0 20
Kypcosas paboma: Utoro 0 100
3auem: 8 20
Cemectp: 3

Jlabopamopnas: 4 10
IIpakmuueckue 3anamusi: 10 15
PI'3/Peghepam: 5 35
Dxrzamen. 10 40

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnuua 4.2
Kogbl DOopMbI KOHTPO/IA
KOMMeTeH NHAMKaTOpbI OCTVXKEHNA KOMMNETEHLWIA
Unii SawwTa |3aUnTa | 5o o | ssamen
Pr3/P |KM/KP
OK 11 OK.11 y1. BnafieTb Hanbosee pacnpocTpaHeHHbIMU OPUCHBIMU U +
' MaTeMaTnyecKUMM NakeTaMu NPUKIagHbIX NporpaMm
MK.10/ |NK.10/HW 31. 3HaTb COBPEMEHHbIE NPOrpaMMHbIe MPOAYKTbI, MPUMEHSEMbIE B " +
HW |obnacTv skonoruu v NpupoAononsL30BaHus
MK.10/HN y1. adhdheKTUBHO BbIGUPATL ONTUMa/IbHbIE MHOPMALIMOHHBIE +
TEXHONOTUW MPY PeLeHr NPOMECCUOHAbHBIX 334a4
MK.10/HW y2. BnageTb HaBblkamy peasin3aumm creLman3vpoBaHHbIX
MH(OPMALMOHHBIX TEXHOMOTMIA MPU pPeLleHn NPakTUYecKunx 3agad B 061acTu + +
3KO/I0TMM M MPUPOLONO0Ib30BaHNS
MK.11/ |NK.11/HW 31. nmMeTb NpeAcTaBneHne 06 OCHOBHbIX METOAAX KOMMbIOTEPHOTO + + +
HW |mogenuposaHus




MK.11/HWN 32. uMeTb NpescTaBfieHne 0 MaTeMaTUYECKUX U YUACIEHHBIX MeTodax
NAEHTUDNKALMN M aHANN3a KWHETUYECKMX MOAENeN (IN3NKO-XMMMNYECKIX + +
MPOLIECCOB C UCMO/Ib30BaHMEM 3KCMEPUMEHTANbHbIX AaHHbBIX

MK.11/HW 33. 3HaTb NOHATUSA XMMUYECKOr0 1 (ha30BOr0 paBHOBECKS,

+
maTemaTnyecKue 1 YMCNeHHbIe METOAbI UX pacyeTa
MK.11/HN y1. ymeTb UCNOMb30BATb YUC/IEHHbIE METOAbLI XUMUYECKOTO U1
(ha30BOro paBHOBECUSA MPY aHAIN3E Y ONTUMMU3ALIMN XUMUKO-TEXHOIOTUYECKMX +
CXeMm
MK.11/HWN y3. npuMeHATL KOHKPETHbIE MOZENN AN peLleHmns 3aja4 B 06nacTu + + +

3KOMOrM 1 PaLMOHaNIbHOTO NMPUPOLONO/b30BaHNA

®OH[ OLEHOYHBIX CPeACTB MO AVUCLMN/IMHE NPeACTaBNeH B NMPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

7. lutepatypa

OcHoBHas nMTepaTypa
1. CaperueBa O. M. Yucnennsie Metons! : koHcrekT gekuuii / O. M. CaperueBa ; HoBocu0. roc.
TexH. YH-T. - HoBocubupck, 2008. - 74, [1] c. : mi.. - Pesxum mocrtyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000077939
2. OBC IPRbooks [2nexTpoHHsIit pecypc] : 371€KTPOHHO-O0MOIHOTEUHAS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ skpaHna.
3. OBC IPRbooks [DnexTpoHHBIH pecypc] : 31eKTPOHHO-0MOIHOTeYHAsS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ sxpana.
4. OBC IPRbooks [DnexTpoHHBIH pecypc] : 3eKTPOHHO-OMOIHOTEeYHAs CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arn. ¢ skpana.
5. BeckoB B. C. O0mas xuMuueckasi TeXHOJIOTHUS : [y4eOHUK IJi1 BY30B, IO
XHUMHUKO-TEXHOJIOTHYECKAM HATpPaBJIeHUAM MOATOTOBKU 0aKaIaBpOB U AUILIOMUPOBAHHBIX
cneruanuctos] / B. C. beckos. - M., 2006. - 452 c. : u.

[ononHuTenbHaa anTepaTypa
1. Bynasun JI. A. KommneroTepHoe MoaeIupoBaHue PU3HUYECKUX CUCTeM : [yueOHoe mocobue] / JI.
A. bynasun, H. B. Beropuuuxkwii, H. U. Jle6oska. - loaronpyaasnii, 2011. - 349 c. : un., Tabm.
2. Bonkos E. A. Hucnennsie metoasr : yueOHoe mocodue / E. A. Bonkos. - CII6. [u ap.], 2007. -
248 ¢. : nn.
3. Urnarenxos B. U. [Ipumeps! u 3agaun 1o o0mieil XuMU4ecKoi TeXHOIOTHH : [yueOHoe rmocobne
0 XUMHKO-TeXHOIOrmdeckuM HamnpasieHusM | / Urnatenkos B. U., beckos B. C..- M., 2006.- 198
€. 5 WL,
4. OBC IPRbooks [DnexTpoHHBIH pecypc] : 31eKTPOHHO-0MOIHOTEeYHAs CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.
5. Kysmmuos I'. I'. BBeneHnre B aHa I3 XUMAYECKUX PEAKTOPOB : yueOHoe mocodme / I'. T
KysmmnoB ; HoBOCHO6. roc. TexH. yH-T. - HoBocubupck, 2006. - 118, [1] c. : nn.. - Pesxkxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000054859
6. baiipamoB B. M. OCHOBBI XMMHYECKOV KUHETHKY U KaTain3a : yaeOHoe mocodue / B. M.
Baitpamos ; mox pex. B. B. Jlyauna. - M., 2003. - 251, [1] c. : u.

8. MeToauyeckoe 1 NporpaMMHoe obecrieveHme, MHHOPMaLMOHHbIE TEXHOIOM K

8.1 MeToauyeckoe obecrneyeHme

1. YucrneHHble METOBI B 33/1a4aX 3KOJOTHH | MeToAn4eckoe mocodue / HoBocu6. roc. TeXH. YH-T ;
[coct. T. A. Kopotaenra]. - HoBocubupck, 2017



2. Bepaukosckas H. B. Meroguueckue yka3aHUs 10 BBIIOJTHEHUIO KYPCOBBIX paboT 1m0
aucuurirnHe « KoMmbroTepHbIe TEXHOIOTHN B 00J1aCTH TeXHOC(HEPHOH 0€30MacHOCTH, YKOIOTHH U
TIPUPO/IOTIONIE30BAHUS [ DJIEKTPOHHBIN pecypc] : yueOHO-MeToanueckoe mocodue / H. B.
Bepuuxosckas ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000232713. - 3aru. ¢ 3xpana.

3. Bepuukosckast H. B. MeToaunueckue yka3aHust 0 BBIIOJIHEHUIO PaCUe€THO-TPa(UIeCcKoro
3amaHus 1o peamMeTy «KoMIbroTepHbIe TEXHOIOTHH B 00J1aCTH TeXHOC(hepHOi 0€30TacHOCTH,
9KOJIOTHH U MPUPOIOTIONB30BaHUS [DnekTpoHHBIH pecype]. Y. 1 : yueOHO-MeTOaMYECKOE TOCOOHE
/ H. B. Bepaukockas ; HoBocu6. roc. texs. yu-T. - HoBocubupck, [2016]. - Pesxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000232801. - 3ar. ¢ 3xpaHa.

4. Bepaukosckas H. B. PekoMeHmanum k BEITTOTHEHHIO 1a00PAaTOPHBIX PabOT MO MpeaMeTy
«KoMmbproTepHbIe TEXHOIOTUN B 00J1aCTH TeXHOC(HEPHOIT 0€30MacHOCTH, IKOJIOTHH U
PUPOIOTIONB30BaHUS [ DaekTpoHHbIil pecype]. U. 1 : yueOHO-MeToquueckoe mocodue / H. B.
Bepuuxosckas ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000232802. - 3ar1. ¢ 3xpaHa.

5. Bepuukosckas H. B. Pekomennanmy k BEITIOTHEHUIO 1a00paTOPHBIX paboOT MO IIpeaMeTy
«KommbroTepHbIe TEXHOIOTHH B 00J1aCTH TeXHOC(HePHOI 0e30MacHOCTH, IKOJIOTUH U
IPUPOIOTIONB30BAHI [ DaekTpoHHBIH pecype]|. Y. 2 : yaueOHO-MeToamueckoe mocodue / H. B.
Bepuukosckas ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000232803. - 3ar. ¢ 3kpaHa.

6. Bepankosckas H. B. Meroanueckne yka3aHus 10 BBIMTOJTHEHUIO KYPCOBBIX padOT O TIPEAMETY
«KoMmmproTepHbIE TEXHOIOTHN B 00J1aCTH TeXHOC(HEPHOIT 0€30MacHOCTH, IKOJIOTHH U
PUPOIOTIONB30BaHUS [ DaekTpoHHbIi pecype]. Y. 2 : yueOHO-MeToqnueckoe mocobue / H. B.
Bepnaukosckas ; HoBocu0. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000232804. - 3ar. ¢ sxpaHa.

7. OBC IPRbooks [21ekTpoHHBIN pecypc] : 37eKTPOHHO-OMOIMOTEYHAS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arn. ¢ skpana.

8.2 CreunanmsnpoBaHHOe NporpammHoe obecreyeHme
1 Ontepaumonnas cuctema Microsoft Windows
2 INaket oducHbix npmioxenuit Microsoft Office

3 Pa3pa0oTka MpoeKTOB HOPMATUBOB OOpaIIeHNs C 0TX0JaMU, MTacIOPTU3ALMI U pacyeT Kiacca
onacHoctu otxoaa HIIIT "JIOT'OC" Ilporpammusrit kommutekc "OPA-OTXO/bI"

4 HabOp MHCTPYMEHTOB HHKeHepHOTO MoaenupoBanus ANSYS Ansys Academic Research

5 MathCAD - 310 uHTErpupOBaHHAs CUCTEMA ITPOrPAMMUPOBAHMUS, OPUEHTUPOBAHHAS HA
MPOBeeHNE MaTeMaTUYECKIX U HH)KeHepHO-TexHndeckux pacuetoB. PTC MathCAD

8.3 VIH(hopMaLMOHHbIE TEXHOor M

Mpw ocyLecTBNeHM 06pa3oBaTeIbHOro NpoLecca No AUCLUNANHE NPUMEHSIOTCA 3IEMEHTI
AMCTaHLMOHHBLIX 06pa3oBaTe/ibHbIX TEXHOMOMIA, @ TAKXKe CUHXPOHHOIO U aCUHXPOHHOTO
B3aMMO/ENCTBUA B 3/1EKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTe/ibHoON cpeabl HITTY.

9. MaTepuranbHO-TeXHUYECKOe 0becneyeHme

IMpe3eHTaLUMOHHOe 060pya0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lpe3eHTaUMOHHOE 060pYyaOBaHME MpoBeaeHMe NPaKTUYECKNX 3aHATUIA, 3aLLUTbI
(MyNbTUMeLMa-NPOeKTOop, 3KPaH, KOMMNbIOTEP |KYPCOBbLIX M pacyeTHO-rpauyeckmnx paboT
AJ19 yripaBieHuns) CTYAEHTaMM.




KomnbloTepHbiIii Knace

Ne

HanmeHoBaHue

Ha3HaueHue

1

KomnbtoTepHbI kKnacc (KomnbloTepsl

Oﬁ'bG,D.I/IHeHbI B IOKaJ/IbHYKO CETb C BbIXO40M B

Internet )

KomnbtoTepbl 06beAVHEHBI B JTOKA/IbHYHO
CeTb C BbIXOAOM B Internet




