MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.B.02

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

IIporpammHoe o0ecnieyeHne MaTeMaTHYIeCKHUX MojIesieil

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO IOATOTOBKU
01.04.02 Ilpuknannas MaremMaTuka U HHPOpPMaTHKa

HaIpPaBICHHOCTH (TIPOQHIIb)
MaremaTiuueckoe MOJICIUPOBaHNE

®opma o0ydenus: OuHast
I'on nabopa: 2022
Ob6mas Tpynoemkocts: 3ET 6

Pacnpeueneﬂne YaCoB JUCIHMILIMHBI IO CeEMeCTPpaM

Cemectp 1
®opma KOHTPOJIA 3a4er Hroro
Bun 3ansaTuit
Jlexun 18 18
JlaGoparopHble
[TpakTHueckue 50 50

PykoBoJICTBO: KypcoBbie paboThl (ripoektsi) / PI'P

HpOMe)KYTO‘lHa}I aTTCCTal s

KonraktHas paboTa 68,35 68,35
CamocrosiTenpHas pabora 112 112
Kontposb 35,65 35,65
Hroro 216 216

TompgarTu 2021



Pa6ouas nporpamma cocraBnena Ha ocHoBaHuu @I'OC BIIO/®I'OC BO u yuebHOTO mia-Ha
HaIpaBJICHUs MOATOTOBKH (CHEIUaTbHO-CTH)

01.04.02 IlpuknagHas MaTeMaTHKa U HH(pOpMaTHKa

(koA ¥ HaMMEHOBAHHME HAIPABJICHUS MOATOTOBKH, CIEIUATBLHOCTH B cOOTBETCTBUU ¢ PI'OC

BI1IO/ ®I'OC BO)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:
OtcyTcTBYET

VYuyebnas (pabouas) mporpamma o00peHa Ha 3acenaHuu Kadeapbl
(mporokoin 3acenanust Ne 2 ot «15» centsops 2021 r.).

Penensent

(I1OKHOCTD, YYEHOE 3BaHUE, CTCTICHb ) (moamuce) (M.0. damuust)
«  » 20 1.

Cpoxk neticTBus paboueil mporpaMMbl JUCHUILIMHEL 10 «31» aBrycra 2024 r.

Wudopmanus o0 akTyanuzanuu padodeit mporpaMmMbl AUCIUTUINHBL

[IpoTtokon 3acemanus kKageapsl No  oT «__ » 20 1.
[IpoTtokon 3acemanus kKageapsl No  OT «__ » 20 1.
[Iporokon 3acenanus kageapel No  oT «_ » 20 1.
[Iporokon 3acenanus kapeapel No  oT «_ » 20 1.
YTBEPXIAIO

3aBenyromuuii kadeapoil MPUKIaTHON MaTeMaTUKU U HHHOPMATUKU
(pazpabotasmeit PI1])

«_» 2021 r. O.M. I'ymuna




AHHOTAIUSA
AUCHUIIMHBI (Y4e0HOr0 Kypca)
b1.B.02 IIporpammHoe oOecrieueHre MATEMaTHYECKUX MOJENIEH

1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Ilenb oOCBOEGHHMS IUCHUIUIUHBI — (OPMHUPOBAHHUE Y CTYACHTOB 3HAHUU O
COBPEMEHHBIX METOJIaX M TOAXO0/aX K MPOrpaMMHOM peanr3alii MaTeMaTHYECKUX
MOJIEJICH.

3amaun:

1. M3yuuTh COBpEMEHHOE MpPOrpaMMHOE OOECHeYeHHE MaTEeMaTHYECKUX
MOJENeEH,

2. [TonyunTh HaBBIKM TPUMEHEHHS] MPOTPAMMHOTO OOECICUCHUS s
pa3pabOTKU U UCCIIEI0BaHUS MATEMATUYECKUX MOJICIICH.

2. Mecro qucuuniaunnsl B crpykrype OIIOII BO

I[I/ICI_[HHJII/IHBI N IIPAKTHUKH, Had OCBOCHHH KOTOPBIX 633pr€TCH JaHHas1
JUCHUIIINHA. KOMHBIOTepHOC MOACIUPOBAHUC, HeﬂpeprBHBIG MaTCMaTHU4YCCKHUC
MOACIIN.

JUCIUTUIMHBL YW TIPaKTUKH, JJIs KOTOPBIX OCBOEHWE JaHHOW JUCIUILTAHBI
HEOOXOJMMO KAk TpealiecTByromiee: MaTemaTtudyeckoe ¢ KOMITBIOTEPHOE
MoxaenupoBanue 2, IIpomsBojacTBeHHas TMpakThKa (HAYYHO-UCCIIEIOBATEIbCKAS
pabota) 2, IIpousBojcTBeHHas MpaKkTUKa (HAy4YHO-UCCIeq0BaTEIbCKast padoTta) 3.

3. Ilnanupyemble pe3yabTaTbl O0y4YeHHsI MO AMCHUILIMHE (Yy4eOHOMY
KYpCY), COOTHECEHHble ¢ IUIAHUPYEMbIMHM  pe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

dDopmMHupyeMbIe H
NHaukaTopbl 10CTHIKEHU S
KOHTPOJINpyeMble . IInanupyemble pe3y/bTaThl
KOMIIeTeHI Uil
KOMIICTeHIIUH o0y4eHus
(Kol 1 HAMEHOBaHUE)
(K01 ¥ HAMEHOBAHUE)
IK -1 [1K1-1 3HaeT OCHOBHEIE 3HATh: OCHOBHBIE ITOAXOIBI K
MOJIXO/IbI K TIOCTPOCHUIO MIOCTPOCHUIO HETIPEPHIBHBIX U

Criocoben HENPEPBIBHBIX U JUCKPETHBIX JUCKPETHBIX MaTEMaTHYECKHX
pa3palaThIBaTh U MaTeMaTHUYeCKUX MOJiesiel B Mojieiel B pa3IM4HbIX 00JacTsIX
AHAIN3UPOBATh pa3NIUYHBIX 001ACTAX 3HAHUIN 3HAaHUU
KOHILIENITYaIbHbIE U [1K1-2 Ymeer cTpouTs YMETh: CTPOUTH U aHAIU3UPOBATh
TEOPETUYECKHE MOAEIN | aHAJIM3UPOBATh MaTeMaTHYECKUE MOJIETHN
pelIaeMbIX HayYHBIX MaTeMaTH4eCcKUe MOJIETH Pa3IMYHBIX SBJIEHUI U MPOLIECCOB
npo6JeM 1 3aaa4y pa3INYHBIX SBICHUN U Y BBINOJIHITh HA UX OCHOBE




DopmHpyeMbIe U
KOHTPOJIHpYyeMble
KOMIIeTeHI[UH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

MIPOLIECCOB U BBIMOIHATH HA UX
OCHOBE Hay4YHbIE UCCIICTOBAHUS
B Pa3IMYHBIX 00JACTAX
JESITEIbHOCTH

[1K1-3 Bnageer meTonaMu
pa3paboTKu U aHaTn3a
KOHIENTYaIbHBIX U
TEOPETUUECKUX MOJIesei
pelIaeMbIX HayYHBIX TPOOIEM H
3aj1au

HAay4YHBIC UCCIICAOBAHUA B
Pa3IMIHBbIX 001acTax
JCATCIIbHOCTH

Bnaners: MeTogamu pazpaboTku
Y aHaJIM3a KOHILIENTYaJbHbIX U
TEOPETUUYECKUX MOJENECH
pelIaeMbIX HayYHBIX TPOOIIEM H
3a7a4

IIK -2

CriocobeH IpoBOIUTH
Hay4YHbIC HCCIICIOBAHMUS
H ITOJIYy4aTb HOBBIC
Hay4YHbIC ¥ MPUKIIAIHBIC
pe3yJIbTaThl
CaMOCTOSITEIIBHO U B
COCTaBe Hay4HOT'O
KOJUICKTHBA

IIK 2-1 3uaet MmeToabI
MPOBEJICHUS HAYYHBIX
HCCIICIOBAaHUM 1 TEXHOJIOTHIO
KOMaHJTHOH pabOoThI

[1K 2-2 Ymeert mpoBOIHTH
HAYYHBIEC UCCIIETOBAHUS JIJIs
MOJIyYEHUST HAYYHBIX U
MPUKJIAIHBIX PE3YIbTATOB B
Pa3IMYHBIX 00JIaCTAX
MPUKJIATHOW MaTeMaTHKU U
MH(OPMATUKH

[1K 2-3 Brnaneer HaBeIKaMu
MIPOBEACHUS HAYUHBIX
MCCIIE0BAHUM JIs TTOTYyYEHUS
HAyYHBIX U TPUKITAJTHBIX
pPE3yIAbTATOB B PA3ITUYHBIX
00J1aCTAX TPUKIIATHON
MaTeMaTUKU U UH()OPMATUKH.

3HaTh: METO/IbI IPOBEACHUS
HAy4YHBIX UCCIIEOBAHUN U
TEXHOJIOTHI0 KOMaHHOHN paboThl

YMeTb: NpOBOAUTH HAYUYHBIE
WCCIICTOBAHUS JUISl TTOJTYYEHHUS
Hay4HbIX U IPUKIAJTHBIX
pEe3yJIbTaTOB B PA3JIMYHBIX
00JacTsIX TPUKIIATHOM
MaTeMaTUKu U THHOPMATHKU

Brnaners: HaBbIKaMU POBEICHUS
HAYYHBIX UCCIICTOBAHUM ISt
NOJTY4EHHsI HAYyYHBIX U
MPUKIIQJHBIX PE3yJIbTaTOB B
pa3NIuYHbIX 007aCTAX
MIPUKIIQTHON MaTeMaTUKA U
UHPOPMATUKU




4. TemaTu4eckoe cojep:KaHue JUCHUIIMHBI (Y4e0HOro Kypca)

Mopyas (pa3aen) Bun HaunmeHoBaHue TeM 3aHATHH Cemectp| O6beM, | Baasn | HuTepakTuB, 4. | @opMbl TeKyLIero
yueOHoi (yue6Hoit paGoThI) q, bl KOHTPOJISt
padoThI (HauMeHOBaHUe

OLEHOYHOI'0
cpencTBa)
Mogayns 1. MaTematudeckue Jlex Tema 1. CucTeMBI KOMITBIOTEPHONH MaTEMAaTHKH H KOMITLIOTEPHOM 3 2 - -
CHCTEMBI MOJICITUPOBAHUS anreOpsl.
Jlexk | Tema 2. Cucrema koMmbroTepHO# aareopsr Wolfram 3 2 - -
Mathematica
Jlexk | Tema 3. Cucrema KommbroTepHOM MaTematuku Maple. 3 2 - -
Ip IIpaxtudeckas padora Ne 1. MoaenrpoBaHHue CIOXKHBIX 3 10 - - Oryer 1o
JUHAMUIECKUX CTPYKTYP MIPaKTHIECCKOH
pabore Nel
Cp Tembl Moayns 1 3 37 - -
Monyis 2. TlakeTs JIex Tema 4. ITaker MathCad 3 2 - - -
PIEMEHTHOTO MOJEIUPOBAHUS Jlek | Tema 5. ITaker MatLab 3 2 - -
Jlex Tema 6. Criennann3upoBaHHbIE MAKETHl MOJCITHUPOBAHHMS 3 4 - - -
Ip Ipaxtrdeckas padora Ne 2. CTaTHCTHYECKOE MOJCITHUPOBAHIEC 3 10 - - OT4eTH I0
[Ipaktudeckas padora Ne 3. MoaenupoBaHHe CUCTEM MacCOBOTO 3 10 NPaKTUICCKUM
00CITy)KUBaAHUSI pabortam Ne 2-4.
IIpakTryeckas pabora Ne 4. Pa3zpaboTka u ucclieJoBaHIE MOJICITH 3 10
Hae3a Ha MPETSTCTBHIE
Cp Tembl Moy 2 3 37
Monyns 3. Coboxnoe 10O Jlex Tema 7. CBoboxuoe [10: KOHIENIHMSA 1 OCHOBHBIE THUIIHI. 3 2 - - -
MaTeMaTH4eCKOIro Jlex | Tema 8. [TakeTsl 1151 pelieHUs ypaBHEHU MaTeMaTHUECKON 3 2
MOJICTTUPOBAHMSI. ¢busukn
Ip [IpakTrdeckas padora Ne 5. CUMyIAIHOHHOE MOJCITUPOBAHHE 3 10 - - OT4er 1o
KoJieOaTeIbHOW CHCTEMBI NpaKTHIECKOU
pabote Ne 5
Cp Tembl Mmoayis 3 3 38 - -
1A 3 0,35 - -
KonTtposs 3 35,65
HWroro: 216 -

Obwasa mpyooemkocms oucyuniunwl (yueonozo kypca) — 6 3ET.



5. Kputepuu ¥ HOpMBbI TeKYIIEr0 KOHTPOJIA U POMEKYTOYHOM aTTecTaluu

Dopmbl
KOHTPOJIA

TeKyIIero

YcaoBus gonycka

Kpurepun u HOpMbI OLIEHKHU

CobecenoBanue

BCC

TEME.

HNMmeroTcs TMOJIOKUTENbHBIE OTBETHI Ha
BOIIPOCHI, MPOABJICHHAA AKTUBHOCTL II0

OTtdyer no NIPAKTHUECKOH
pabore

BCC

PaboTta BbImONHEHAa B TOJHOM O0BEME,
oT4eT 0hopMIIeH O3 3aMeYaHHI

dopma nposeaeHus
NMPOMEKYTOYHOM
arrecTalMu

YciaoBus
AOMYCKa

Kpurtepuu u HOPpMbI OLIEHKH

OK3aMCH BCC

«OTJIMYHO»

y4auuiicss riay0oKo yCBOMI
BECh IIPOrpaMMHBIN
MaTepua, UCUepIbIBAIOIIIE,
II0CJIE1I0BATENbHO,
IPaMOTHO U JIOTMYECKU €ro
u3Jaraer, He 3aTpyIHseTCS
C OTBETOM Ha OCHOBHBIE H
JIOTIOJTHUTEIIBHBIE BOIIPOCHI,
CBOOOJHO crpaBisieTcss C
MPAKTUICCKHUMH
3a/laHUsIMH, MIPOSIBIISIET
3HaHUE MCTOYHHUKOB, yMEET
UMHU  TIONIb30BaThCA  TPHU
OTBETaXx, MPaBHIILHO
00OCHOBBIBACT  NPHUHSTHIE
pernieHus, ymeeT o000maTh
U Uu3Narath Marepuai, He
JIOTyCKasi OIMHOOK.

«XOopouIo»

yyauncs 3HAeT
IIPOrpaMMHBIN  MaTepual,
U3J1araeT €ero o
CyILIECTBY, 3HaeT
MOHATUMHBIN ammapar IIo
TeMe BOITpOCa, HE
JIOITyCKAaeT CYILIECTBEHHBIX
YIYIIEHU 1 HETOYHOCTEN
B OTBET€ Ha BOIpOC,
MOXET MIPaBUIIHO
IIPUMEHSITh

TEOPETHYECKUE
MIOJIOXKEHUs U
HEOO0XOIUMBIMHU
YMEHUSMH U HaBBIKAMHU
npu BBIIIOJIHEHUH
IIPAKTUYECKUX 3aJaHUI

BJIaJieeT




«YIOBJIETBOPUTEIILHO»

yyauuucs 3HaeT
OCHOBHOW TPOTPaMMHBII
Marepuail B MUHUMaJIbHOM

00BeMe, 3HAKOM c
OCHOBHOM
PEKOMECHIOBAaHHOM

JIUTEPATypoOil, JOIyCKaeT
HETOYHOCTH,

HEJOCTaTOYHO
MIpaBUJIbHbIE
(bOpMyJIUPOBKH, HAPYIIIAET
MOCJIE0BATEIHLHOCTh B
U3JI0KEHU U
MPOrPaMMHOTO MmaTe-
puaga ¥ HCIBITHIBACT
3aTpyIHEHUs B
BBITIOJITHCHUH
MPAKTUYECKUX  3a/IaHUM,
T.C. BIIa/ICET
MIPOrpaMMHBIM
MaTepuaioM B o0beMme,
HE00X0JMMOM JUTSt

JnanpHeimein  y4eObl  u
paboThI

«HEYOOBJCTBOPUTCIBHO»

yyauuiicss oOHapyXUBaeT
CYLIECTBEHHbIE MTPOOEIBl B
3HAaHUU OCHOBHOI'O
IIPOrPaMMHOT0

Mmarepuaia, JOIyCKaeT
NPUHIUIHATIBHBIE OLIMOKU
npu NPUMEHEHUN
TEOPETUYECKUX  3HAHUM,
KOTOpBbIE HE TO3BOJISIOT

emy MPOJIOJIKUTD
oOydeHue WIH
MPUCTYTIHTD K
MIPaKTUYECKOU
NEeATEIILHOCTH oe3
JOTIOJIHUTEIIFHON
IMOJITOTOBKH o
JHCIHIIINHE

6. Kputepuu 1 HOpMBI OLIEHKH KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBbie paboTbl ¥ KypcoBBI€ IPOEKTHI HE PEAYCMOTPEHBI

7. IlpuMepHasi TeMaTHKa NHUCbMEHHBLIX PadoT (KYpPCOBbIX, pedepartos,

KOHTPOJIbHBIX, PACYETHO-TPaUIECKUX U IP.)

KypcoBbie paboThl 1 KypcOBbI€ MPOEKTHI HE MPEAYCMOTPEHBI




8. Bonpochl Kk 3K3amMeHy

Ne i/ Bomnpocsl k 3x3ameny

1 [IporpammHsbIe IPOIYKTHI MaTeMaTHIECKOTO MOJICIIUPOBAHUS: CUCTEMBI
KOMITBIOTEPHOI MaTEMaTHKH M KOMITBIOTEPHOH aireOpsbI

2 CurcreMbl KOMIIBIOTEPHOU aIreopsbl.

3 CuctemMbl KOMIBIOTEPHOW MaTEMaTHKH.

4 Wolfram Mathematica. OcHOBHbIE BO3MOXHOCTH

5 Wolfram Mathematica. IHTerpupyeMocTs ¢ BHEITHUMH TPUII0KECHUSIMHU

6 Wolfram Mathematica. aTerpupyemocts ¢ 6a3aMu JTaHHBIX

7 Wolfram Mathematica. PaGora ¢ ¢aiinamMmu JOKyMEeHTOB

8 CuctemMbl KOMIBIOTEPHOW MaTE€MAaTHKH M WX BO3MOXKHOCTH [UII MaTeMaTHYECKOTO
MOICTTHPOBAHHS

9 [Taker Maple n npuHIKIIBI TPOrPAMMUPOBAHUSI B HEM

10 [TpuHIMTIIBL CO3AaHUSI OCHAIICHHOW NWHAMHYECKOW BHM3YalIHM3allMd MaTeMaTHYECKUX
Moziesiell B cuCTeMe KOMIIbIOTEpHOW MaTteMaTHKi Maple

11 MopaenupoBaHie 0ObEKTOB alreOpbl U AHATUTHYECKOW T€OMETPUU U MAaTeMAaTUIECKOTO|
aHaiu3a B Maple

12 |[MogenupoBanue 00bekTOB auddepernnanpaoii reomerpun B Maple

13 |MopnenupoBaHnue quHaMHYECKUX cucteM B Maple

14 |Mathcad. OcHOBHBIC BO3MOXHOCTH

15 |Mathcad. MaTerpupyeMocTh ¢ BHEUTHUMY MPUIOKECHUSIMHU

16  |MopaemupoBaHue cUCTEM MaccoBOro oociyxuBanus B Mathcad

17 MoaenupoBaHue CTaTUCTHYECKUX ucnbITannii B Mathcad

18 |MatLab. OcHOBHBIEC BO3MOKHOCTH

19  |MatLab. MaTerpupyemMocTh ¢ BHSITHUMH TPUIIOKCHUSMH

20 |MatLab. Pemenne nuddepeHnnanbHbIX ypaBHEHU

21  [MatLab. Simulink. OcHOBHBIE BO3MOXKHOCTH

22 |Ansys. OCHOBHBIE BO3MOXXHOCTH

23 |Ansys. Monynu

24 |[Dramsl MmogenupoBanus B Ansys Workbench

25  |MonenupoBaHue METOJIOM MOJIEKYJISIPHOW JHHAMUKH

26  |[Taker Gromacs. O6sacTb npuMeHeHusl. OCHOBHBIE BO3MOXHOCTH

27  |KBaHTOBO-XMMHYECKOE MOJICITMPOBAHUE

28  |[Iporpammbl KBaHTOBO-XMMHU4Ueckux pacuetoB (ADF, MOPAC)

29  |KBaHTOBO-MexaHHMUYeckoe MojenupoBanue. O01acTh npuMeHeHus. OrpaHu4eHusl.

30 Cpobognoe IIO mist mMaTeMaTHyecKoro MOJAETUPOBAaHUS — COCTaB M YCIIOBHS
MCTTOJIb30BaHUS

31  |CobGomHoe I10O. I'enepaTopsl ceTok

32  |CBoGomHoe ITO it BH3yanu3anuu 1 00pabOTKH pe3yJIbTaTOB pacyera

33 |CoGoanoe I10. A3k DSL

34  |CoGommoe ITO. Code Saturne

35 |CoOoanoe ITO. Elmer

36  |CBob6oanoe I10. ITaker Fell++

37 |CrobomHoe I10. MHTEerppoBanHast BerauciutenbHas miatrgopma FEniCS

38  |CBo6omnoe I10O. ITaker OpenFOAM

39  |CBob6oanoe I10. MHTerprpoBanHas BeIYHcauTeabHas miargpopma FreeFEM++




Ne i/

Bomnpocsl k 3xk3amMeny

40

Cso6opauoe I10. ITaker SU2

9. ®oH/1 OLIEHOYHBIX CPEACTB /JIsl MPOBeEAeHNsI IPOMEKYTOYHOM aTTe-
CTAIUM 00YYAIOIIUXCS 0 JUCHUIINHE

9.1. ITacopt ¢oHIa OLIEHOUYHBIX CPEIACTB

KounTtpoaupyembie Kon xoHTpoIMpyemoii HanveHoBanHe
Ne n/m pasaebl (TeMbl) | KOMIIeTEHIIUU (MJIM ee
OIIEHOYHOT0 CPe/ICTBA
AHCIHUTLINHBI YacTH)
1 Monyib 1. OT4eTsl MO NMPAKTUYECKUM
[IK-1 paboram,
JK3aMeH
2 Mouyib 2. OTyeTsl 0 MPaKTUYECKUM
[1K-1, T1K-2 paborawm,
9K3aMeH
3 Monye 3. OT4eThl MO MPAKTHYECKUM
[1K-2 paboTam,
JK3aMeH
9.2. TunoBble KOHTPOJIbHbIC 3aJaHMS WJIH WHbIE MAaTepPHAJbI,

HeoOXoAuMBbIe [IUIsi OLEHKHM 3HAHWI, YMEHMH,

HABBIKOB M (WIH) ONbITA

NAEATEJbHOCTH, XAapAKTepU3yWIIHMX IJTanbl (GOpMUPOBAHMA KOMIECTCHUMHA B
npouecce 0CBOCHHS 00pa30BaTeIbHOM IPOrPaAMMbI

9.2.1. OT4eThbl N0 NPAKTHYECKUM padoTaM.

Tunosble NMPaAKTUICCKHUE 3aqaHUA

IIpakTnueckass padora Ne 1. MogenupoBaHu€ CIOXHBIX JUHAMHUYECKUX
CTPYKTYP.

Tunosoii npumep 3a1aHusA

BeImomHUTE CcO3MaHME OCHAIICHHOW JHHAMHUYECKOW TpaduyecKOr MOeIn
JIBUKCHUS TeJIa B OJJHOPOJIHOM II0JI€ TATOTCHUS C JIMHEHHOW CUJIOW CONPOTHUBIICHUS
Cpellbl Ha PUMEPE APTUIIJIEPUCTCKOTO CHAPSIA.

Kpurepuu oueHku:




3auTeHO — TMpakTU4eckas padoTa BBINOJHEHA B TMOJHOM O0BEME, OTYET
oopMJIEH B COOTBETCTBHH C TPEOOBAaHUSMHU, CTYJCHT OTBETHJI Ha BOIPOCHI IO
MpOJIeJIaHHON padoTe.

He 3autreno — mpaktudeckas paboTa HE BBITIOJHEHA, OTYET HE COOTBETCTBYET
TpeOOBaHMSIM K OGOPMIICHHIO, CTYACHT HE OTBETWJ Ha BOMPOCHI MO MPOJETaHHOU
pabore.

IpakTnueckas padora Ne 2. CtaTUCTHYECKOE MOJEIUPOBAHUE.
Kpurepuu oneHku:

3auTeHO — TMpakTU4YecKas paboTa BHIOJHEHA B TMOJHOM O0BEME, OTYET
opOpMJIECH B COOTBETCTBUH C TPEOOBAHUSMH, CTYACHT OTBETHJI Ha BOMPOCHI IO
MpOJIeJIaHHOU padoTe.

He 3auTeHo — nmpakTtudeckas paboTa HE BBIMIOJHEHA, OTYET HE COOTBETCTBYET
TpeOOBaHUSIM K O(DOPMIICHUIO, CTYJCHT HE OTBETWJI Ha BOIMPOCHI MO MPOJETaHHON
pabore.

IpakTnuyeckas padora Ne 3. MonennpoBanue CUCTEM MACCOBOTO
00CITyKUBaHUS

Kpurepuu oueHku:

3auTeHO0 — TMpakTU4YecKas paboTa BBIIOJIHEHA B TOJHOM O0BEME, OTYET
oQopMJIEH B COOTBETCTBHH C TPEOOBAaHUSMH, CTYJCHT OTBETHJI Ha BOIPOCHI IO
poJieIaHHoOM padoTe.

He 3auTeHo — mpakTtudeckas paboTa HE BBIMIOJHEHA, OTYET HE COOTBETCTBYET
TpeOoBaHUSIM K O(DOPMIICHUIO, CTYJICHT HE OTBETUJ Ha BOIPOCHI MO MPOACTAHHOU
pabore.

IIpakTuyeckas padora Ne 4. Pa3zpaboTka v HcciiefOBaHUE MOJIETM Hae3/1a Ha
NPENsiITCTBUE.

Kpurepuu ouenku:

3auTeHO — TMpakTU4YecKas paboTa BBIOJIHEHA B TOJHOM O0BEME, OTYET
oopMJIEH B COOTBETCTBHHM C TPEOOBAHHUSMHU, CTYACHT OTBETHJI Ha BOIPOCHI IO
poJieIaHHOM padoTe.

He 3aureno — mpaktuyeckas paboTa HE BBITIOJHEHA, OTYET HE COOTBETCTBYET
TpeObOBaHMSIM K OGOPMIICHHIO, CTYACHT HE OTBETUJ HAa BOMPOCHI MO MPOJEIaHHON
pabore.

IIpakTuyeckas padora Ne 5. CuMyJISILIMOHHOE MOJIEIMPOBAHUE KOJIeOATEIbHOM
CUCTEMBI.

Kpurepum ouenkmu:



3auTeHO — TMpakTU4eckas paboTa BBINOJHEHA B TIOJHOM OOBEME, OTYET
oopMJIEH B COOTBETCTBHHM C TPEOOBAHHUSIMHU, CTYACHT OTBETHJI Ha BOIPOCHI IO
MPOJIeJIAaHHON padoTe.

He 3autreno — mpaktuyeckas paboTa HE BBITIOJHEHA, OTYET HE COOTBETCTBYET
TpeOOBaHMSIM K OGOPMIICHUIO, CTYACHT HE OTBETHJI Ha BOMPOCHI MO MPOACTAHHOM
pabore.

10. OoOpa3oBaresbHbIE TEXHOJOTHMM M MeETOAUYECKHE YKa3aHHUsSl 110
OCBOCHHUIO TMCIHUILIMHBI (Y4€0HOT0 Kypca)
Hcnonb3ytoTcs: TpaAUIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJOTHH: YTEHUE JICKIIUNA

N IIPOBCACHUC IIPAKTHYCCKHX 3aHATHH — KaK B OOBIYHOMH AyaIuToOpur, TaK M B
KOMIIBIOTCPHOM KJIACCC.

1. YueOHO-MeTOAM4YeCKOEe U MHPOPMALIHOHHOE 00ecriedyeHHe TUCUMIITIMHBI

11.1. O6s13aTesbHasA JUuTEPaTYpa

Tun
(yueOHHUK,
yueOHOe KosmnuectBo B
nocoomue, HAYYHOM
Ne ABTOpE, 3arsiaBue (3aroJioBoK) yueOHo- Ton 6146.11)1740Te1ce /
n/n COCTaBUTEJIH U31aHUA
MeTO/InYecKoe HaumenoBanue
nocooue, 9BC
NMPaKTHKYM,
ap.)
1 | F'onockoxkoB JI.I1. | Kypc maremaruueckoit y4yeOHOe 2021 9BC "Jlanp"
bu3uKu ¢ nocobue
WCTIOJIb30BaHUEM TTaKeTa
Maple - 576 c.
2 | Oxop3wuH, B. A. [Ipuknagnas MaTeMaTruka y4yeOHOe 2021 9BC "Jlanp"
B cucteme MATHCAD nocobue
3 | llopmnues C.B. KommnbsrorepHoe yueOHOe 2021 OBC "Jlanp"
MOJIETTUPOBaHUE nocobue
(U3MUECKUX MPOLIECCOB B
nakere MATLAB - 736
C.

11.2. lonoJiHMTEIbHASA JIUTEPATYPa




Tun

(y4eOHMK,
yueOHOe KoanuectBo B
Ne ABTOpBI, nocooue, Con HAY4YHOM
wn COCTABHTOM 3ar;iaBue (3aroJji0BoK) yueOHo- — oudamorexe /
MeTOoauYecKoe HaumenoBanmue
nocooue, 9bC
NPaKTHKYM,
Ap.)
1 | Cenon E.C. OcHOBBI pabOTHI B y4yeOHOe 2016 OBC «Jlanb».
CHCTEME KOMITBIOTEPHOM nocobue
anre6psl Mathematica.
-401 c.
2 | Xénpthe X. /1. MonekysipHoe y4yeOHOe 2020 OBC «Jlanp»
MOJICIIUPOBAHUE: TEOPHS nocobue

1 npakTuka — 322 c.




11.3. Ilepeyennb mpodeccHOHAIBHBLIX 0a3 JAHHBIX U MH(OPMAIUOHHBIX

CIIPpaBOYHBIX CUCTEM

— Web of Science[DnekTpoHHBII pecypc]| : MyIbTHAUCIUIUTMHApHAS pedeparuBHas 0aza
JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016- ) — Pexum JOCTYIIa
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

Scopus [DnektponHbIii pecypc] : pedeparuBHas 6Oa3a manubix. — Netherlands: Elsevier,
2004— . — Pexxum jpoctyma : scopus.com. — 3ari. C skpana. — f3. pyc., aHrI.

Elibrary [DnextponHslii pecype] : HaydHast 3eKTpoHHas Oubmunoreka. — Mocksa : HOB,
2000— . — Pexxum mocryma : elibrary.ru. — 3arin. ¢ skpana. — S3. pyc., aHri.

11.4. IlepeyeHb NPOrpaMMHOI0 o0ecneYeHnst

Ne Haumenosanme IO PexBu3uTHI norosf)pa
n/n (naTa, HOMep, CPOK JIelCTBHUS)
1 | Windows 2013r., Ne 00179-40183-81808-AA0EM,
OeccpoUHbIT
2 Microsoft Office 13 Ne61935138 ot 28.05.2012 (6eccpouHblii)

11.5. Onucanue MaTepUAJbLHO-TEXHUYECKON 0a3bl, HeOOXOAUMOM sl
OCyLIEeCTBJICHHs 00Pa30BaTEJIbHOI0 MPOLECcca M0 AMCHUILIMHE

HaumeHnoBaHue 000py10BaHHBIX
y4eOHBbIX KaOMHeTOB, J1adopaTopuii,
MACTEPCKHUX H JIP. 00bEeKTOB 1JIs
NPOBe/eHUs NPAKTHYECKUX U
n/n | JadopaTOpPHBIX 3aAHATHIA, MOMeIIeHU I 115
CaMOCTOSITeIbHOM PadoThl 00y4aroIuXCs
(Homep ayauTOpHH)

ITepeyeHb OCHOBHOTO
o0opynoBanus

Komnbrorepnsiii knacc. Yuebnas ayautopus | Komnstotep (Monutop 177, cUCTEeMHBIN
JUIS TIpOBEACHUS 3aHATUH JekiuonHoro tuna. | 6mok Intel (R) Celeron (R) 2,66 GHz / 1
VYyeOnass ayautopus giua  nposeaenust | Gb / 80 Gb), mapmpytuza-top 2801
3aHATUM ceMuHapckoro Ttuma. YuyeOHas | Router, KOMMYTAaTop Catalyst,
ayIUTOpHsSl N7l TIPOBENEHUS J1abopaTOpHBIX | DKpaH/MHTEpaKkTUBHAs Jocka Smart Board
pabot. YuebHas aymutopus s Kypcosoro | TB, mpoextop Acer P1303W., cron
MIPOEKTUPOBAHMs  (BBIIOJHEHHUS] KYPCOBBIX | IPENOAABATEIbCKUN, CTOJI YYEHUUECKUH,
pabot). YuebHas ayAuTOpHS Ui IPOBEJACHUS | CTON ~ KOMIIBIOTEPHBIH,  CTyJd,  JOCKa
TPYTIIOBBIX " WH/IMBUYAIbHBIX | ayAUTOpHAs (MapKepHasi).

KOHCy/nbTalMil YueOHas ayautopus Ais
MIPOBEJICHUS 3aHATUH TEKYLIETO KOHTPOJS U
npomexxytounoit arrecrarun. (YJIK-408)

Komnetorepusiii  knacc. [lomemenne g (CTONIbI yUEHUYECKHUE, CTYJIbS YUEHUUECKHE,
CaMOCTOSATEIILHOU paboTHI. VYuebnas |I[IK ¢ BeixogoMm B cets HTEpHET
ayIUTOpUsl  JUIsl  TPOBENEHHS  3aHATHU
CEeMMHApPCKOro TUma. Y4eOHas ayAuTOpHUs JUIs
KypCOBOTO  IMPOEKTHPOBAaHMS  (BBINOJIHEHUS
KypCOBBIX pPaboT). YueOHas ayauTopus s
MIPOBEJICHUS] TPYNIOBBIX U WHIUBUAYATbHBIX
KOHCYNbTalMi. VYueOHas aynuTopus Ui
MIPOBECHUS 3aHATHUN TEKYIIEro KOHTPOJIA H
npomexxyrouHoi arrectarmu (I'-401)




