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AHHOTAIUA

Llenpto ocBoeHuss yueOHoM nucummuimHbl  «Kommbrorepubie Texnonoruu (Computer
technologies)» siBisieTCsl 03HAKOMIJIEHUE CTYJCHTOB C METOJJaMH YHCIICHHOTO PEIICHHS 3a/1a4.

1. HEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

Llensmu ocBoenust nucuuminasl «Kommbrotepusie Texnomorun (Computer technologies)»
SIBISIETCSI O3HAKOMJICHHE CTY/ICHTOB C COBPEMEHHBIMH IPOTPAMMHBIMH CPEACTBAMH, UCTIOIb3YEeMbIMU
IUISL pellieHns 3a/1a4, BO3HUKAIOIIMX MPH MoJenupoBaHun Ha DBM, oOyueHne CTyJeHTOB yMEHHIO
IPUMEHATH IOJy4YEeHHbIC 3HAHHUS B NPOW3BOJCTBEHHON M HAay4HOH AEATENLHOCTH, NMPHUMEHEHUIO HX
IpY BBINOJIHEHUU JIOMAIIHUX 33JaHHi, MPUOOpETeHNEe HABBHIKOB PAabOTHI C HAYYHOW, CHPABOYHOU U
JJIEKTPOHHOU JIUTEPATYPOU.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Y4eOHass mporpamMma COOTBETCTBYET TpPEOOBAHHSIM OOPa30BATEIBLHOTO CTAHIAPTa BBICIICTO
0o0pa3oBaHMsl HAIMOHAIBHOTO HCCIEIOBATEIBCKOTO siepHOro yHuBepcutera <«MHUOW» 1o
HanpasieHuto 14.04.02 - Snepusie ¢pusnka u TexHoiaoruu, «O0meHayYHbId MOTYIIb)) .

3. OOPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1im) o0menpopeccuoHaIbHbIe KOMITETCHITHH:
Kon n naumenoBanue komnereHnnu  Koja 1 HaMMEHOBaHUE MHAMKATOPA JOCTHKEHUS

KOMIIETEHIINH
VK-1 [1] — Cnocob6en ocymectisate  3-YK-1 [1] — 3HaTh: METOIbI CHCTEMHOTO U KPUTHYECKOTO
KPUTHYECKHH aHaJIN3 MpOOIeMHBIX aHaJn3a; METOIUKU Pa3pabOTKH CTpaTeruu AeUCTBUM JUis
CUTYyallMil HA OCHOBE CUCTEMHOI'O BBISIBJICHUSI U PEIlIeHUs] IPOOJIEMHOM cUTyaluu

N0/X0/1a, BeipabaThiBath ctpareruto  Y-YK-1 [1] — YMeTh: npiMeHSTh METOIbI CHCTEMHOTO
NENCTBUN M0JIX0J1a M KPUTUYECKOTO aHaIM3a MPOOJIEMHBIX CUTYAaIIH;

pa3pabaThIBaTh CTPATETHUIO ACHCTBHM, MPUHUMATD
KOHKPETHBIE PEUICHUS I €€ pealu3aluu

B-VK-1 [1] — Bnagers: MeTO0IOTHEN CHCTEMHOTO U
KPUTHYECKOTO aHaJIN3a MPOOJIEMHBIX CUTYaIlUi; METOIUKaAMHU
MMOCTaHOBKH 1I€JIH, OTIPE/IeNIEHHUs] CIOCOO0B €€ TOCTHKEHUS,
pa3pabOTKH CTpaTeTuid IEHCTBUM

VK-4 [1] — CniocobeH npuMeHsITh 3-VK-4 [1] — 3Hath: npaBuia U 3aKOHOMEPHOCTH JINUHOU H
COBPEMEHHBIE KOMMYHUKATHBHBIE JITIOBOM YCTHOM M MMMChbMEHHON KOMMYHHKAIIUH;
TEXHOJIOTH, B TOM YKCJIe Ha COBpPEMEHHbIC KOMMYHUKATHBHBIC TEXHOJIIOTHH Ha PYCCKOM U
MHOCTPaHHOM(BIX) SI3bIKE(aX), LIS MHOCTPAHHOM S3BIKaX; CYIIECTBYIOIIUE MPOPECCUOHATBHBIC
aKaJeMHYeCcKOro u coob1ecTBa A Npo(heCcCHOHATLHOTO B3aUMOIEHCTBUS
npodeccnoHanIbHOTO V-VK-4 [1] — YMeTb: npUMEHSTh Ha TPAKTUKE
B3aUMOJICHCTBHUS KOMMYHUKATHBHBIC TEXHOJIOTHH, METOJIbI M CIIOCOOBI

JIEIIOBOTO OOIIEHUS I aKaIEMUIECKOTO U
PO ECCHOHAIIBHOTO B3aUMOJICHCTBUS




YKII-1 [1] — CniocobeH pemiaTh
UCCIIEIOBATEIILCKUE, HAYYHO-
TEXHUYECKHE U MPOU3BOICTBEHHbBIC
3aJ]auu B YCIIOBHSIX
HEOIPE/ICIICHHOCTH, B TOM YHCIIC
BBICTPANBATh JICTIOBYIO
KOMMYHHUKAITHIO U OPIaHU30BbIBATH
paboTy KOMaH/IbI C UCTIOJIb30BaHUEM
UG POBBIX PECYPCOB M TEXHOJIOTHH B
nudpoBoii cpene

B-VK-4 [1] — Bnagers: METOAUKON MEXIHYHOCTHOTO
JIEJIOBOTO OOIIECHHS Ha PYCCKOM W MHOCTPAHHOM SI3bIKax, C
pUMEHEHHEM MPOPECCUOHANIBHBIX A3BIKOBBIX (DOPM, CPEICTB
nu COBpeMeHHBIX KOMMYHI/IKaTI/IBHBIX TeXHOHOI‘I/Iﬁ

3-YKII-1 [1] — 3uaTh coBpeMeHHBIC ITU(GPOBBIC TEXHOIOTHH,
UCTIOJIb3yEMbIE JIJISl BRICTPAUBAHHMS JICIOBOH KOMMYHUKAIIUU
Y OpraHU3allMy UHIUBUIYaIbHOH Y KOMaHIHOH paboThI
V-VKII-1 [1] — YMmers noabupats HanOoJjIee pejeBaHTHBIE
1 (POBBIC PEIICHHS ISl TOCTHIKCHHUS TIOCTABICHHBIX I[eIIei
U 33124, B TOM YHCJIC B YCIOBUSAX HEONPEIEICHHOCTH
B-YKII-1 [1] — Binagets HaBbIKaMu perieHUs
UCCIIEIOBATEIILCKUX, HAYYHO-TEXHUYCCKHUX U
IPOM3BOICTBEHHBIX 33/1a4 C UCIOJIb30BAHUEM IIH(PPOBBIX

TEXHOJIOTUH

VKII-2 [1] — Criocoben k
caMO00Y4EHHIO, CaMOAKTyaINu3aluu
¥ CaMOPA3BUTHIO C HCIIOJIb30BAHHUEM
Pa3MUYHBIX TU(PPOBBIX TEXHOJIIOTUH B
YCIIOBHSIX X HENPEPHIBHOTO
COBEPILICHCTBOBAHHUS

3-VKII-2 [1] — 3HaTh oCHOBHBIE IIH(PPOBBIC TIATHOPMBI,
TEXHOJIOTH ¥ UHTEPHET PECYPCHI HCIIOJIb3yEeMbIE TPY OHJIAHH

o0yueHuun

V-YKII-2 [1] — YMeTh UCTIONIB30BATh pa3inuHbIe U(POBBIC
TEXHOJIOTHH JUISl OpraHU3aly 00y4CHUsI

B-VKII-2 [1] — Bnagers HaBbIKaMU caMOOOYUCHUS,
CaMOOAKTYJIM3AIMU U CAaMOPA3BUTHUS C HCIIOJIb30BAHUEM

Pa3INYHBIX TUPPOBBIX TEXHOIOTHI

HpO(beCCI/IOHaJ'ILHbIe KOMIICTCHIIMKM B COOTBCCTBHM C 3aJadyaMHM H

3HaHU) TpoeCcCHOHATBLHOMN 1A TEIbHOCTH:

o0bekTamMu (00JIaCTAMH

3agaua O0beKT HiIn
npogdeccuoHaIbLHOI

aesteabHoctu (3I11)

00J12CTH 3HAHUSA

Koa n nHaumeHoBaHue
npogdeccuoHaIbLHOM
KOMIETEeHI[UH;
OcHoBaHue
(mpodeccHoOHAIBHBIN
cranaaprt-IIC, ananu3
onbITa)

HAay4YHO-MCCIEN0BATEIbCKUAMN

Kon n naumenoBanue
HHANKATOpA
AOCTHKECHUS
npodeccuoHaATLHOM
KOMIIeTEeHIIUMN

BripaboTka OOBeKTHI ITK-3 [1] - Criocoben 3-T1K-3[1] - 3uath
HarpaBJIeHUN U WCIIOIB30BaHUS OIICHUBATD MEPCIEKTUBBI = TOCTHXKCHUS HAyYHO-
MIPOBEACHUE aTOMHOW SHEPIHH. pa3BUTHUS aTOMHOMN TEXHUYECKOTO
MPUKJIATHBIX HAYYHBIX OTpaciiy, UCNOJIb30BaTh  Iporpecca ;
HCCIIEIOBAHUH B €€ COBPEMEHHEIE V-TIK-3[1] - YmeTh
o0iacTu 1o JTOCTIOKCHUS U MIPUMEHSATH
MTOBBIIICHUS MepeoBbIe TEXHOJIIOTUM  MOJYyYEHHbIE 3HAaHUS K
3¢ (HeKTUBHOCTH U B Hay4HO- PELICHUIO
6e30macHOCTH HCCIIE0BATENbCKOM MPaKTUYECKUX 3a/1ay.;
00BEKTOB TSI TeTbHOCTH B-TIK-3[1] - BnameTsh
WCIIO0Ib30BAHUS MEeTOAaMH1
ATOMHOMW SHEPIHH. OcHosanue: MOJEIINPOBAHUSA
[IpodeccrnonanbHbIit buznuecKux
cranaapt: 40.008 MPOIECCOB.

BeipaboTka OOBeKTHI

HAMpaBJICHUN U

HCITIOJIB30BaHUA

I1IK-4 [1] - Criocoben
CaMOCTOSITEIILHO

3-I1K-4[1] - 3Hatsb:
1eJTH U 3aJ1a91




MIPOBEICHUE
MPUKIATHBIX HAYIHBIX
HUCCJIEJOBAHUN B
00J1acTH 1o
MOBBIIICHUS

3¢ (HEeKTHBHOCTH U
0e30macHOCTH
00BEKTOB
HCIIOIL30BaHUA
ATOMHOMW DHEPIUH.

ATOMHOM SHEPIUHU.

BBINOJIHATH
SKCIEPUMEHTAIIbHBIC U
TEOPETHYCCKHUE
HUCCIICAOBAHUS IS
pelieHusl HayYHbBIX U
MIPOU3BOICTBEHHBIX
3a1a4

Ocnosanue:
[IpodeccrnonanbHbIit
crannapt: 40.008

WUHHOBAIIMOHHBIN

MIPOBOANMBIX
HCCIICIOBAHUIA;
OCHOBHBIE METO/IbI U
CpEIICTBA TPOBEACHHUS
HKCIIEPUMEHTAJIbHBIX U
TEOPETUIECKHIX
WCCIJIETOBAHUI; METO/IbI
U CpeJICTBa
MaTeMaTU4YeCKOi
00paboTku
pe3yNIbTaToOB
AKCIIEPUMEHTATBLHBIX
JAHHBIX ;

V-TIK-4[1] - Y™meTb:
MPUMEHSITh METO/IbI
MIPOBEICHUS
AKCIIEPUMEHTOB;
HCIIOJIb30BATh
MaTeMaTH4eCcKue
MeTO/Ibl 00pabOTKH
pe3yIbTaTOB
WCCJICIOBAHUM U UX
000011IeHN;
0(pOpMIISITH PE3yIbTaThl
HAy4YHO-
HCCJICIOBATEIILCKUX
pabor;

B-TTIK-4[1] - Bnagets:
HaBbIKAMU
CaMOCTOSITEIILHOTO
BBITIOJTHEHUS
AKCIIEPUMEHTAIBHBIX H
TEOPETUUECKHIX
UCCIICTOBAHUS JIJIS
pellIeHUs HAyYHBIX U
MIPOU3BOJICTBEHHBIX
3a1aq

Hccnenosanus u
pa3paboTKH,
HampaBlIEHHBIC HA
CO3JIaH1E HOBOM
TEXHOJIOTHYECKOI
maThOpPMBI ATOMHOM
SHEPTETHKH, pACUETHOE
COIIPOBOYXICHHE
HHEPTEeTHYECKOTO
o0opyIoBaHU,
000CHOBaHUE SIIEPHOI
Y paaualOHHON
0e30IMacHOCTH
00BEKTOB

SAnepHbie
SHEProTEXHOJIOTUHU
HOBOTO ITOKOJIEHUS;
(hyHKIIMOHATBHBIE U
KOHCTPYKLIHOHHbBIE
MaTepUabl SIEPHBIX
pEaKToOpOB;
MIpOrpaMMHBbIE
KOMILJIEKCHI U
MaTeMaTH4eCKHe
MOJIETH JUIs
TEOPETUYECKOTO U
pacueTHo-
AQHAJIUTUYECKOTO

ITK-13 [1] - Ciocoben
MIPOEKTUPOBATb,
CO3/1aBaTh U BHEAPATH
HOBBIE IPOAYKTHI U
CHUCTEMBI U IPUMEHSATh
TEOPETUYECKUE 3HAHUS B
peanbHON UHKEHEPHOU
MIpaKTUKE

Ocnosanue:
[IpodeccrnonanbHbIit
cranaapt: 24.078

3-T1K-13[1] - 3Hath
MaTeMaTHYECKue
METOJIbI U
KOMITBIOTEPHBIC
TEXHOJIOTHH,
HEOOXOIUMBIE IS
MPOEKTUPOBAHUS U
pa3paboTKu
MPOrPaMMHOTO
oOecrieueHust st
WHKXEHEPHOTO aHan3a
WHHOBAIMOHHBIX
MPOJYKTOB. ;
V-IIK-13[1] - YmeTb




WCIIOJIb30BaHUS
ATOMHOM SHEPIrUHU.

aHajau3a
6e3omacHocTi ADC,
00BEKTHI
HCIIOIB30BaHUA
aTOMHOM 3HEPIruH U
SIEPHOTO HACHIEUS, B
YacTH HAy4YHO-
TEXHUYECKOIO U
OpraHH3aIMOHHO-
MIPaBOBOTO
000CHOBaHHUS U
obecrneueHuUs
0€30IaCHOCTH.

paszpabaThiBaTh U
TECTHPOBATH
IPOrpPaMMHOE
obecrieueHue s
WHXCHEPHOTO aHaIn3a
WHHOBAIIMOHHBIX
MIPOJYKTOB. ;
B-TIK-13[1] - Bnanets
HaBBIKaMH pa3padOTKH
U TECTUPOBAHUS
IIPOrPaMMHOTO
obecrieueHus 11t
WHXCHEPHOTO aHaIn3a
MHHOBAIIMOHHBIX

MIPOJYKTOB.

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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1 Cemecmp
1 | Ucnonb3oBanue 1-8 | 8/8/0 KH-8 25 KH-8 3-YKII-1,
MAKETOB  CUMBOJILHOM (25) 3-T1K-3,
MaTeEMaTUKHA B V-I1K-3,
MIPaKTUKE peleHus B-TIK-3,
Hay4YHO-TEXHUYECKUX 3-11K-4,
3a7ad. V-I1K-4,
B-T1K-4,
3-I1K-13,
V-IIK-13,
B-T1K-13,
3-VK-1,
VY-VK-1,
B-VK-1,
3-VK-4,
V-VK-4,
B-YK-4,
VY-VKII-1,
B-VKII-1,
3-VYKII-2,
VY-VKII-2,
B-VKII-2
2 [Mpumenenne mnaketoB | 9-16 | 8/8/0 KHU-16 25 KHU-15 3-T1K-3,
YHCJICHHOTO (25) VY-TIK-3,
MOJIEJIUPOBAHUS s B-TIK-3,




peLHCHI/IH I/IH)KeHepHLIX
3a1a4

3-TIK-4,
V-TIK-4,
B-TIK-4,
3-TK-13,
V-TIK-13,
B-IIK-13,
3-VK-1,
V-YK-1,
B-VK-1,
3-YK-4,
V-YK-4,
B-VK-4,
3-YKII-1,
Y-YKII-1,
B-VKII-1,
3-YKII-2,
V-YKII-2,
B-VKI[-2

HUmoeo 3a 1 Cemecmp

16/16/0

50

KonTpoabHbie
Meponpusitusi  3a 1
Cemectp

50

3-TIK-3,
V-IIK-3,
B-TIK-3,
3-TIK-4,
V-TIK-4,
B-TIK-4,
3-TK-13,
V-TIK-13,
B-TIK-13,
3-VK-1,
Y-YK-1,
B-VK-1,
3-YK-4,
V-YK-4,
B-VK-4,
3-VYKII-1,
V-YKII-1,
B-VKII-1,
3-YKII-2,
V-YKII-2,
B-VKI[-2

2 Cemecmp

OCHOBEI
o0yJeHus

MAalIMHHOTO

8/15/0

K-8
(25)

25

KHU-8

3-T1K-3,
V-TIK-3,
B-TIK-3,
3-11K-4,
V-TIK-4,
B-I1K-4,
3-I1K-13,
V-TIK-13,
B-TIK-13,
3-VK-1,
Y-VK-1,




B-VK-1,
3-YK-4,

V-VK-4,

B-VK-4,

3-VKII-1,
V-VKII-1,
B-VKII-1,
3-VKII-2,
V-VKII-2,
B-VKI[-2

CoBpeMeHHbIE
TEXHOJIOTUH
MOJITOTOBKH
MaTepHaloB

HAay4YHBIX

9-15

7/15/0

K1-15
(25)

25

KH1-15

3-TIK-3,
V-TIK-3,
B-TIK-3,
3-1IK-4,
V-TIK-4,
B-TIK-4,
3-TIK-13,
V-TIK-13,
B-TIK-13,
3-YK-1,
V-YK-1,
B-VK-1,
3-YK-4,
V-YK-4,
B-VK-4,
3-YKII-1,
V-YKII-1,
B-VKII-1,
3-YKII-2,
V-YKII-2,
B-VKI[-2

Hmozo 3a 2 Cemecmp

15/30/0

50

KounTtpoJbHbie
MeponpusiTusi  3a 2
Cemectp

50

30

3-TIK-3,
V-TIK-3,
B-TTK-3,
3-TIK-4,
V-TIK-4,
B-TTK-4,
3-TIK-13,
V-TIK-13,
B-TTK-13,
3-VK-1,
V-VK-1,
B-VK-1,
3-VK-4,
V-YK-4,
B-VK-4,
3-VKII-1,
V-VKII-1,
B-VKII-1,
3-VKII-2,
V-VKII-2,




| B-VKII-2 |

* — COKpalIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS

*

(wm) sK3aMeH

* CyMMa MAaKCUMAJIbHBIX 0anoB JOJDDKHa OBITH paBHa 100 3a CEMECTP, BKIIKOYasA 3a4€T U

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

Oo6o3nauenne | [losiHoe HauMeHOBaHME

30 3ayeT ¢ OLIEHKOM

KN KoHTpoJIb 110 uTOram

3 3auer

KAJIEHIAPHBIN IVIAH
Hepnean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
1 Cemecmp 16 16 0

1-8 Hcnonb3oBaHue NaKeTOB CHMBOJILHOM MATEeMATHKH B 8 8 0
NPAKTHKE pPellleHUus] HAYYHO-TeXHHYEeCKHX 3a/1a4.

1-8 Hcnosab30BaHue NaKeTOB CHMBOJIbHON MAaTeMaTHKHU B Bcero aynutopHbIX yacoB
NPaKTHKe pellleHNs] HAYYHO-TeXHHYeCKUX 3a/1a4. 8 E [0
Hasnauenue makeToB CUMBOJIBHON MateMaTtuku. OcoOeHHOCTH | OHITaiiH
nakeToB Mathematica, Maple, Matlab, Mathcad. Pemenue c 0 0 0
nomo1nkko nakera Mathcad cucrem TMHEHHBIX ypaBHEHHUH,

WMHTEPIOJSIIUS U annpokcuManus Gynkiuii. Henmneitnbie
ypaBHEHHUs U cucteMbl. OObIKHOBEHHBIE AU(depeHIInaIbHbIe
YpaBHEHUS U YPABHEHUS B YACTHBIX TPOU3BOIAHBIX.

9-16 IIpyMeHeHNe MAaKeTOB YHCJAEHHOT0 MOCJIUPOBAHUS LISt 8 8 0
peleHNnsl HHKEHEPHBIX 3a1a4

9-16 IIpyMeHeHNe MAKeTOB YHCJAEHHOT0 MOCJIUPOBAHUS LISl Bcero aynutopHsix 4acoB
peleHHs] MHKeHePHBIX 3a/1a4. 8 |8 [0
IIporpaMMHBIE KOMILIEKCHI, HcToyib3yeMble 1uist CFD Omnutaiin
MozenpoBanus. Vcronbs3yemple METObI pELICHUS. 0 0 0
Oco6ennoctu nmaketoB ANSYS CFX, STAR-CD, FlowVision,

OpenFOAM, FEniCS. NuTepdetic mporpaMMHOTO KOMILIEKCA.

S3bIk co3nanus cuieHapueB. Peann3anus HecTalMOHAPHBIX U

HEJIMHENHBIX 3a1a4. MoenupoBaHue OJTHOMEPHBIX U

TPEXMEPHBIX MPOLIECCOB.

2 Cemecmp 15 30 0

1-8 OcCHOBBI MAIIMHHOTO 00Y4YCHHS 8 15 0

1-8 OCHOBBI MAIIIMHHOTO 00y4YeHUsl Bcero aynutopHbIX 4acoB
3HakoMcTBO ¢ 6ubnuorekoit Scikit-Learn 8 | 15 [0
[Ipencrasnenune nannapix B Scikit-Learn. API cratuctuueckoro | Qunaiin
OILICHUBAaHMUA. HpHMep HpHKna;[Hoﬁ 3aJa4u. 0 0 0
Hcnons3oBanue 6ubanorexku Scikit-Learn
HauBnas baiiecoBckas knaccudukanus. JInnelinas perpeccus.

Merton onopHbIX BekTOpoB. Kimacrepuzarus meroaom k-
CpEIHUX.

9-15 CoBpeMeHHbIE T€XHOJIOTHHM MOATOTOBKH HAYYHBIX 7 15 0

MaTepHuaJIoOB




CoBpeMeHHbIE TEXHOJOTHH MOATOTOBKH HAYYHBIX Bcero aynutopHbIX 4acoB
MaTepuaIoB 7 | 15 [0
LaTeX u MathJax Ounaiu
WISIWIG-niporpaMMmsbl aJis CO3/IaHUS TOKYMEHTOB CJIOKHOM 0 0 0

CTPYKTYpBI U anbTepHATUBBI UM. DOpMaTHl BBIXOJHBIX
nokymeHToB. Habop matematuku B LaTeX.

Markdown u Pandoc

Markdown kak s13bIK YHHBEPCaIbHOTO MPEACTABICHUS
JOKYMEHTOB CJIOXHOH CTpYKTYyphl. YTuiurta Pandoc.
Coznanue U3 eIMHOr0 BXOAHOIO TEKCTA TIOKYMEHTOB MHOTHUX
BBIXOJIHBIX ()OPMATOB.

CokpallieHHbIC HAUMEHOBAHUSI OHJIAMH OIIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-mareprainsl

AM Aynuo-marepuanbl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CIIPaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

TEMbI TIPAKTUYECKUX 3AHSATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

1 Cemecmp

1-8

Hcnonb3oBanne NnakeToB CHMBOJIbHOM MATEMATHKH B IPAKTHKE PELICHUS] HAY4YHO-
TeXHHYeCKHMX 3a/1a4.

1. Pemienue 3anau nuHeiHo# anredpsl B Mathcad.

2. NnTepnonsaus GyHKIMHA U TO00p MapaMeTpOB IKCIEPUMEHTAIbHBIX 3aBUCUMOCTEN

METOIOM HauMeHbIINX KBaapaToB B Mathcad.

3. MeTtoapl pelieHus] HEIMHEHHBIX YPABHEHUN U CUCTEM.

4. YucnenHoe audepeHunpoBaHie U HUHTETPUPOBAHHE.

5. Pemiennie 0ObIKHOBEHHBIX TU(GEpEeHIINATbHBIX YPaBHEHUH.

6. Pemenne nuddepeHManbHbIX ypaBHEHUI B YaCTHBIX MPOU3BOAHBIX.

7. Ucnionb3oBanue BcTpoeHHbIX (GyHKIMH Mathcad nist pemieHust ypaBHEHH B 4aCTHBIX
IIPOU3BOJIHBIX.

IIpyMeHeHNe MAKETOB YHCJAEHHOT0 MOIEJTUPOBAHNS /IJIs1 pellleHHs] HHKEHEPHBIX
3ajga4.

8. NuTepdetic mporpammuoro komiiekca FlexPDE nnst pemenns cucrem
nudhepeHIMaTbHBIX YPaBHEHU METOI0M KOHEUHBIX JIEMEHTOB.

9. 3HaKOMCTBO C SI3EIKOM CO31aHuA CUCHAPUCB PCUICHUA 3a1a4 B IIPOrpaMMHOM KOMIIJIICKCE

FlexPDE.

5.

OBPA3OBATEJIBHBIE TEXHOJIOI'MU




[Ipu peanuzanuu TPOrpaMMmbl
technologies)» UCONB3yIOTCS pa3IMdHbIe 00Pa30BATEIIBHBIC TEXHOJIOTHH:

JUCHHUILINHEI

«Kommprorepubie TexHonoruu (Computer

* BO BpEMsl ayJAWTOPHBIX 3aHATHHA 3aHATHUSA MPOBOAATCSA B (OpMe JISKIUH U NPAKTHUYECKUX

IIPUMEPOB  IIOATOTOBKHU

TEXHUYECKOU

IIPOEKTHOM  JOKYMEHTALlUU

B Cpele TPEXMEPHOTro

TBCPAOTCIILHOTO MMPOCKTUPOBAHUA B aTOMHOM OHCPIrCTUKC C UCIIOJIB30BAHUCM PA3JIMYHBIX I_[I/I(prBbIX

TEXHOJIOTHI;

* 7S KOHTPOJISI YCBOGHHSI MarucTpaMmu pasfesioB JaHHOTO Kypca Hcmoib3yercs [lomaiiHee
3aJlaHue, BOIIPOCHI MPU IpHUEME KOTOPOTO MO3BOJSIOT CYIUTh 00 YCBOGHHH MAarucTpoM JaHHOTO
Kypca, ¥ CEeMECTPOBBI KOHTPOJIb;

* camMocTosITeNIbHAs padoTa CTYICHTOB MOJAPa3yMeBaeT MoJl OO0 MpopabOTKy JEKIIMOHHOTO

IIPpH BBIIIOJIHCHHUN I[OMaH_IHeI‘O 3aJaHus U IOATIOTOBKE K 3aquy/3K3aMeHy IO JUCHMITIIMHE.

6. ®OH/JI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX

pe3ynbTaToB oOyueHus: (KOMIETEHIMH W MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETo,
PYOEKHOTO U IPOMEXKYTOYHOTO KOHTPOJIS IO JUCIUILTUHE.

Cs3p Mexay GOpMUPYEMBIMH KOMIETEHUUSAMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MpeJiCTaBjeHa B CeAyIoIel Tadnuiie:

Komnerennus HNuaukaropsl ATTecTallMoOHHOE ATTecTalliOHHOE
OCBOEHMUS meponpusitue (KII 1) meponpusitue (KII 2)
I1K-13 3-T11K-13 3, K-8, K1-15, KU-16 | 30, K1-8, K1-15
V-IIK-13 3, K1-8, K1-15, K11-16 | 30, K-8, KI11-15
B-T1K-13 3, K-8, K1-15, KU-16 | 30, K1-8, K1-15
[1K-3 3-ITK-3 3, K1-8, K1-15, K11-16 | 30, K1-8, KI1-15
V-IIK-3 3, K-8, K1-15, KU-16 | 30, K-8, K1-15
B-IIK-3 3, K-8, K1-15, KU-16 | 30, K-8, K1-15
[1K-4 3-I1K-4 3, K1-8, K1-15, K1-16 | 30, K1-8, KI1-15
V-I1K-4 3, K-8, K1-15, KU-16 | 30, K1-8, K1-15
B-IIK-4 3, K1-8, K1-15, K1-16 | 30, K1-8, KI1-15
VK-1 3-VK-1 3, K-8, K1-15, KU-16 | 30, K1-8, K1-15
V-VK-1 3, K1-8, K1-15, K1-16 | 30, K1-8, KI11-15
B-YK-1 3, K1-8, K1-15, K1-16 | 30, K1-8, KI1-15
VK-4 3-YK-4 3, K-8, K1-15, KU-16 | 30, K-8, K1-15
V-VK-4 3, K1-8, K1-15, K11-16 | 30, K-8, KI1-15
B-VYK-4 3, K-8, K1-15, KU-16 | 30, K-8, K1-15
VKII-1 3-VKII-1 3, K1-8, K1-15, K1-16 | 30, K1-8, KI1-15
V-VKII-1 3, K-8, K1-15, KU-16 | 30, K1-8, K1-15
B-VKII-1 3, K-8, K1-15, KU-16 | 30, K1-8, K1-15
VKII-2 3-VKII-2 3, K1-8, K1-15, K11-16 | 30, K1-8, KI1-15
V-VKII-2 3, K-8, K1-15, KU-16 | 30, K1-8, K1-15
B-VYKII-2 3, KH-8, K1-15, K11-16 | 30, K1-8, KI1-15

IIka/nbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[IIkana Ka»A0ro KOHTPOJBHOI'O MEPOIPHUATHS JIEKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOIO

MaKCHMAaJILHOTO Oajlila BKIFOUMTEILHO. MTOroBas arrecranus 0 OUCHUIUIAHE oreHuBaercs mo 100-




OaJITLHOM IIKaJIe W TIPEACTaBIIICT COO00H CyMMy OalljIOB, 3apa00TaHHBIX CTYACHTOM IPH BBITTOJTHCHHH
3aJJaHU B paMKaxX TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJISI.

Ntorosas oLeHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamnoB | Onenka mo 4-ex OreHka TpebGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM TUCIMITIIHHBI

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIM OH NTyOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBIN MaTepHUall, HCUCPITBIBAIOIIIE,
MOCJIEIOBATENLHO, YETKO U JIOTHIECKU
CTPOWHO €ro U3JIaraet, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TIPAKTUKOMH,
HCIIOJIB3YET B OTBETE MaTepHall
MOHOTpadUIECKOH JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B O1LieHKa «XOPOILIOY» BBICTABIISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPAO 3HAET MaTepHuall, TPaMOTHO U

4 — «xopouto» 10 CYIIECTBY M3JIaracT €ro, He JOIyCKas
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OLeHKa «yI0BJIETBOPUTEILHOY

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOMJI €T0 JIeTaJIeH, TOMyCKaeT HETOUHOCTH,
60-64 KYOOBILEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIC (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOH
IOCJIICA0OBATCIIBHOCTH B N3JI0OKCHUU
MPOTrPaMMHOT0 MaTepraa.

OlLeHKa «HEYIOBIETBOPUTEIBHO
BBICTABJIAETCS CTYEHTY, KOTOPBII HE 3HAET
3HAYMTETHLHON YaCTU POrPAMMHOIO

o MaTepuaa, JOIMyCKAeT CYIIECTBEHHBIE
Hwuxe 60 F omOku. Kak mpaBuiio, oreHka
«HeyoosIemeopUmensHo» «HEYIOBIETBOPUTEILHO» CTABUTCS
CTYJEHTaM, KOTOPBIE HE MOTYT NPOIOJIKUTE
00y4enne 03 JONOJTHUTENBHBIX 3aHATHI 110
COOTBETCTBYIOLIEH JUCIUIIINHE.,

7. YYEBHO-METOJIMYECKOE U HTH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUTIIAHBI

OCHOBHAA JIMTEPATVYPA:

1. 91 H 30 Apache Kafka. [TotokoBast 06paboTka 1 aHanu3 nanHbIxX : , [llanupa I'sen, Hapxun Hus,
[Tamuno Tonn, Cankrt-IlerepOypr: [Tutep, 2019

2. O 3-17 Ucnonb3oBaHre METOI0B MAIIMHHOTO 00y4YeHus U si3bika Python nis ananuza qaHHbBIX.
Y.1, 3aiiues K.C., Mocksa: HUSTY MU®H, 2019

3. DU K 65 KoMmbroTepHble TEXHOIOTHH B MalTMHOCTpoeHuu. [IpakTukym : yueOHoe nmocoOue,
Komnsuios 1O. P., Cankt-IletepOypr: Jlans, 2022



4. 91 N1 95 Jlornueckuit aHanu3 JaHHBIX : yueOHOe mocooue, [{rok B. A., Cankt-IletepOypr: Jlans,
2020

5. 91 C 79 O6paboTka TaHHBIX ¥ KOMIIBLIOTEPHOE MOJISTUPOBaHKE : yueOHoe nmocooue, Ctedanona U.
A., Cankr-IletepOypr: Jlans, 2020

6. OU K 89 OcnoBel LATEX : yue6. mocobue, Ky3nemnos A.B., Mocksa: HUAY MU®U, 2021

7. OU P 94 OcHoBbl HayuHBIX HccheaoBanui : , PeikoB C. I1., Cankr-IlerepOypr: Jlanb, 2022

JIOITOJIHUTEJIbHASI INTEPATYPA:
1. O T65 AdvancED Flex 4 : , Tiwari, Shashank. , Elrom, Elad. , Berkeley, CA: Apress,, 2010

2. DU H57 Nonlinear Ordinary Differential Equations : Analytical Approximation and Numerical
Methods, Hermann, Martin. , Saravi, Masoud. , New Delhi: Springer India, 2016

3. OU K42 Numerical Methods and Modelling for Engineering : , Khoury, Richard. , Harder, Douglas
Wilhelm. , Cham: Springer International Publishing, 2016

4. O M79 Optics : Learning by Computing, with Examples Using Mathcad®, Matlab®,
Mathematica®, and Maple®, Moller, K. D., New York, NY: Springer New York,, 2007

5. BU L75 Programming for Computations - MATLAB/Octave : A Gentle Introduction to Numerical
Simulations with MATLAB/Octave, Linge, Svein. , Langtangen, Hans Petter. , Cham: Springer
International Publishing, 2016

6. 519 Y-67 Unucnennsie meroasl Ku.1 YUucnennasnit ananmms, , MockBa: Akagemus, 2013
7. 519 U-67 Yucnennsie metoasl Ku.2 Metoas! Mmarematudeckoit pusuku, , MockBa: Axkanemus, 2013

8. 517 P28 Uucnennsle METOIbI pelIeHUs] PU3MUECKHUX 3a/1a4 : yued. mocobue, Pamukos B.1.,
Pomans A.C., CII6 [u np.]: Jlanb, 2005

9. DU P28 Yucnennsie MeTobl. KOMIBbIOTEpHBIN NPAKTHKYM : Y4€OHO-METOAMUYECKOE TTOCOOUE JIs
BY30B, Pamukos B.U., Mocksa: HUAY MUOU, 2010

10. 004 Y-67 Yucnenusie MeTobl. Teopus 1 mporpaMMHpoBaHue Ha si3bike Matlab : yueOHo-
Meroandeckoe nocooue, Myapunkuit A.A. [u ap.], M.: MUDU, 2005

I[MTPOI'PAMMHOE OBECITEYEHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:

1. ANSYS products and services. ()

2. The Original Unlimited Scripted Multi-Physics Finite Element Solution Environment for Partial
Differ (http://www.pdesolutions.com )



3. Mathcad — 3To npunokeHue I MAaTEMaTHYECKUX M MH)KEHEPHBIX BBIYMCICHHUHN, TPOMBIIIIICHHBIH
CTaHJIapT MIPOBEJICHU

https://online.mephi.ru/
http://library.mephi.ru/

8.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIHEYEHHWE YYEBHO
TACHATITAHBI

CHGHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecrieyeHue He TpC6yeTCH

9. YYEBHO-METOAUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

CamocTtosTenpHas paboTa CTYACHTOB MOAPA3yMeBAaeT MOJ CO0OW MpPOpabOTKy JEKIMOHHOTO
Marcepuajla U Marcpuajla CCMHHAPCKHUX BaHHTI/If/'I, a TAKXXEC U INOAT'OTOBKE K 3aquy/3K3aMeHy 10
JMCLUTUINHE.

10. VYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI IPENOJABATEJEN

IIpu pa3paboTke Kypca HCIOJIb30BaHA COBPEMEHHAs OTEYECTBEHHAss U HWHOCTpaHHAs
auteparypa. UreHue JEKUUMH M NPOBENCHUE CEMUHAPCKUX 3aHATUH PEKOMEHIYETCs IPOBOAUTH B
JTUCIUIEHHBIX Kiaccax. C0kKHbIE U MHOTOYUCIIEHHBIE pAacu€Thl HE JJOJKHBI 3aTE€HATh CYTH U3JIaraéMbIx
meTo10B. Oco00e BHUMAaHUE CTYIEHTOB CIEAYET 00paTuTh Ha MHTEPHET PECYpCHl, IJIe BIOCIEACTBUH
OHM CaMOCTOSITEJIbHO CMOTYT MOJy4yaTh aKTyajdbHYIO HMH(OpPMalMIO 10 YuTaeMbIM TemaMm. B KoHue
U3YYEHHUs Kypca PEKOMEHAYETCsl BblIaTh CTYJEHTaM HCIIOJIb30BAHHBIE MPE3EHTALUN B AJIEKTPOHHOM
BU/IE.

JI1s IpOBEPKM M 3aKPEIUICHUs NPAKTUYECKUX HABBIKOB CTYJIEHTaM IIPEIUIaraeTcsl BBINOJIHUTD
WUHIVBUAYAJIBHBIE TIOMAIIHNAE 3aJaHUS.

ABTOp(BI):

[TorioB Urops BuxTtopoBud, K.¢).-M.H., JOLEHT

ConnaroB Anekcell AHATOIBEBUY, J.(.-M.H.

Penienzent(bl):
npodeccop FO.b. MBanoB






