MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUYECKUX ATITTAPATOB
MenuxoB Kupumnn BiaauciaBoBuy, CTaplilivii Tipero/iaBaresib

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YUC/IEHHBIE METO/IbI IIPOEKTUPOBAHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-01 — crocobHocTh ucmonb3oBaTh CALS-TeXHOMOTUM W OTpeNeNiATh BHEIIHUN OONMWK W3Zesui,
pa3pabarbiBaTh COCTaB U 00LEMHO-MACCOBLIE XapaKTEPUCTUKU CUCTEM, MEXaHU3MOB U arperaTtoB, BXOAAIINX B
PakeTHBIN WX PaKeTHO-KOCMUUEeCKUM KOMILIEKC

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-01

3HAHUA:

Ha YpOBHe Ipe/|CTaB/IeHUI 3HaTh IPUHLIMITBI TIOCTPOEHUS UNC/IEHHBIX METO/I0B;

Ha YpOBHe BOCIIPOU3Be/leHNs 3HaTb OCHOBHbIE COOTHOLLIEHMUS], JieKalljie B OCHOBe MeTO/I0OB;

Ha ypOBHe MOHMMaHHUs 3HaTb OCOOEHHOCTH TPUMEHEHMs UHC/IEHHBIX METOZI0B IPHUMEHHTENBHO K
3aJ,a4yaM NpPOeKTUPOBAHHUS;

YMeHus:

TeopeTHUYeCKHe: UCII0/b30BaTh U3yUeHHbIe MeTOABI /IS pellleHus [IPUKJIaHbIX 3a7ay;

IpakTU4eCcKue: yMeTh IPOBOJUTL pacueThbl JUHAMUYEeCKUX 3a/jad U UCIIO/Ib30BaTb UX Pe3Yy/bTaThl B
MpaKTHKe NPOeKTHMPOBaHUs;

HABbIKU:

pabothsI B makete Mathematica;

pa3paboTKu 1 OT/IaZIKK MPOTrpaMM UMC/IeHHBIX pacueToB B cpezie Pascal ABC.NET.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa YAC/IEHHBIE METO/ABI IIPOEKTUPOBAHMUS siBisieTCs JUCLUMIVIMHOM YaCTH,

(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepxaHve [UCLMIUIMHBL ~ SB/SETCA JIOTUUeCKMM npopopkeHrem  aucuuiivH:  BBICHIASA

MATEMATUKA, THOOPMAIIMOHHBIE TEXHOJ/IOI'IU ! ITPOT'PAMMMWPOBAHUE.

CopepXaHve [JUCLUIUVIMHBL SIBJISIETCSI OCHOBOM A/ ocBoeHusi guctuiuimH: JUHAMMKA

3JIEMEHTOB CTAPTOBBIX KOMIUVIEKCOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

OIIK-1 — CriocobeH NMpUMeHSITh eCcTeCTBeHHOHAayUHbIe U 001erH)KeHepHbIe 3HaHWs1, MeTO/[bl
MaTemMaTh4yeCcKoro aHain3a U MOZe/IMPOBaHUs, TEOPeTUYECKOI0 U SKCIIepYMeHTalbHOr0 UCC/Ie[,0BaHuUs
JJ1s1 pellleHNs] MH)KeHepHBIX 3a/a4 IIpojeCcCUOHa/IbHOM [esaTe/lbHOCTH

OIIK-2 — Crioco6eH MOHMMaTh MPUHIUIBI PA00THI COBpeMEHHBIX MH(OPMaIMOHHBIX TEXHOJIOTHHI 1
HCII0/Ib30BaTh MX /s PelleHus 3a/a4 podeCcCHOHaIBHOM [esaTelbHOCTH

OIIK-5 — CriocobeH pa3pabatbiBath (pHU3MUeCcKre U MaTeMaTHuecKrie MOJe/Ii UCC/le[yeMbIX TPOL{eCCOB,
sIBJIEHUH U 00BEKTOB, OTHOCSILMXCS K TIPOoheCCHOHATBHOM cdepe JesiTelTbHOCTH [JiJisl PelleHHst
VH)XeHepHbBIX 3a7,a4u

OIIK-8 — CriocobeH pa3pabarbiBaTh alrOPUTMbI X KOMIIbIOTEPHbIE [TPOrPaMMbl, IPUTO/HbIE /IS
MPaKTU4YeCKOro NPUMeHeHHs

ITK-93 — criocobeH reHepupOBaTh HOBBIE WJIEH JIJIS PellieHusT 3a/1au 1U(hPOBOUM SKOHOMUKH,
abCcTparupoBaTbCsi OT CTaHJAPTHBIX MOZeNel, TiepeCcTpanBaTh CI0KUBIIHECS CIIOCOOBI pelieHus 3a/1ay,
BBI/[BUTaTh a/IbTepPHAaTUBHbIE BADUAHTHI A€HCTBHUH C 1ie/Ibl0 BEIPAOOTKY HOBBIX OMTUMAaJIbHBIX
a/IropuTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

JIaGopaTopHbIit
NPaKTHKYM

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-01

Paspen 1. PaGora B cpege Pascal ABC.NET. OcobenHocti uHTepdeiica u paboTsl B cpejie
OcHOBHbIe KOHCTPYKLMH s13biKa Pascal CpezicTBa 0T/1a/jK1 rporpaMm B cpegie Pascal
ABC.NET.

_
o

Pa3pen 2. Unc/1eHHbIe MeTOABI pellieHHsl TPAHCIeH/eHTHBIX ypaBHeHH . MeToz| poCThix
WTepaLyii. YcioBre cxoauMocT MeTo/| TIOJIOBUHHOTO Jieienus. IIporpaMmHas peanm3sanus
Merop cekylux Metoz o6patHoii mapabomyueckoii nHTeprossinyi Meton HbloToHa.
Oco6eHHOCTH MPOrpaMMHON peay3alii ArOPUTMbI JIOKA/IM3aLMi KOpPHeH.

17

10

10

Pa3zpaen 3. Perenue 3agau B nakere Wolfram Mathematica. Beegenvie B naketr Wolfram
Mathematica. Ocobennoctu uHTepdeiica U PUHLMIBI PabOTHI B rakete. [Ipocreiiime
orepanuu. TIoHsiTHE O UHC/IOBBIX U CHUMBOJIbHBIX BBIUMC/IEHUSIX DJIEMEHTBI
TporpaMMHpoBaHHs PeliieHne anreGpanyecKix ypaBHeHHid 1 crcteM IToHsTHe CrIHCcKa.
Pabora ¢ MaccuBaMM U MaTpULiaMu. IIpo3BoHbIe, MHTerpasibl U AuddepeHIuanbHble
ypaBHeHUs1. PelieHne quHamuueckux 3aad. [ToctpoeHue rpadukoB 1 nomnel GyHKLMMA ABYX
TIEpEMEHHBIX Perienue 3a/iay ONITUMH3aLu.

35

23

15

12

10

Pa3paen 4. PerteHue cucTeM JIMHEHHBIX a/redpanyecKux ypaBHeHHid. AJIrOpUTM MeToza
Taycca u ero nporpamMmHas peanusanusi. Metog 'aycca st CUMMETPUYHBIX U JIEHTOUHBIX
Marpwuiy TToHsATHe 0 BBIGOPE [7IaBHOTO 3/IeMeHTa.

10

Pa3pen 5. Pemienue cucrem He. HHBIX yp #. [Tpun e Metozia HeroToHa Ans
CHCTeM HeJIMHeHHBIX anrebpanvecKux ypaBHeHHil. CBe/ieHre 3a/laui O MOMCKe pelleHust
CHCTeMbl He/TMHEeHHbIX anrebpanyeckux ypaBHeHHH K ONTUMU3aL{MOHHOM.

10

Paszien 6. Unc/ieHHbIe MeTOAbI ONTHMH3aIMH. [[0CTaHOBKA He/lMHeHHOIT 3a/1auu
ONTUMH3aLMK. Byl orpaHuueHuii u criocobsl nx yueta. Meto mrpadHsix yHKLMA MeTog,
TOKOOP/AMHATHOTO CIycKa. MeToz HancKopeiiilero crycka. MeTog, ciyuaifHOTo roMcKa.
Oco6eHHOCTH MPOrpaMMHO#i peasM3aLiii 3aila4uy ONTUMHU3ALH TeEXHHUECKUX CHCTEM B
TIpoliecce MPOEKTHPOBAHHUS.

10

Pa3paen 7. Boiuuc/ieHue onpe/ie/IeHHbIX MHTerpasios. MeTo/ npsAMoyroibHUKOB. MeToy
TparneLuii. Metog CumricoHa. ITporpamMMHast peanusarus.

10

T

Paspen 8. P muddep JIBHBIX YP i B MO/THBIX NPOU3BOJAHBIX M MX
cucreM (3agaua Komm). [TpuBeieHre pasnuyHbIX pOPM 3alMCH ypaBHEHHH AMHAMUKH K
crangapTHoi ¢opme Kot Metogz Oiinepa st ofHoro guddepeHipianbHOT0 ypaBHeH s,
OCHOBHOE COOTHOIIIEHHEe ¥ TeoMeTpudecKHid cMbIc OLjeHKa OTrpelHOCTH MeToza Jiinepa.
TToHsTHE O MOpsi/iKe TOYUHOCTH MeToza TTpoBepka ycToiurBoCTH MeTozla Diliepa
TMorpewHoCTb OKpyIVIeHHs: B MeToze Diinepa [Tpobiema BbiGOpa L1ara HHTErpUPOBAHHUSI.
MeTozbI OLIEHKH ¥ M3MEHeHHs! 111ara B rpoljecce pacuera Metoz Diinepa st cUCTeM
nuddepeHLanbHBIX ypaBHeHHH. Ero nporpamMmHas peanmmsanus Merog Diinepa-Komm. Ero
reomMeTpuyeckuii cmbic Metog Pynre-KyTra Metog PyHre-Kyrra-MepcoHa ¢
aBTOMaTHYeCKUM BbIOOpOM I1ara. Ero nporpamMmHast peanusanys.

15

Paspen 9. Pemtenne auddepeHnnanbHbIX ypaBHeHHH B YACTHBIX MPOH3BOJAHBIX.
[NubdepeHipansHoe ypaBHEHHE TEIIONPOBOAHOCTH THITOBbIE IPAHNUUHbIE YCTOBHS K
mddepeHIMaTbEHOMY YPaBHEHHIO TETIONPOBOAHOCTH MeTO/bI alMpOKCHMaLH
TPOM3BO/HBIX. SIBHast cxeMa. AJITOPUTM M NporpaMMHasi peanu3anyst. OLleHKa TOUHOCTH U
ycroitunBocty HesiBHasi cxeMa. AJITOPUTM 1 IIPOrpaMMHasi peanu3ariusi. OLieHKa TOUHOCTH U
YCTOHUMBOCTH.

15

Bcero 3a 6 cemecTp

108

51

34

17

57

100

Bcero no AMCHHIUIHHE

108

51

34

17

57

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep u HauMeHOBaHUe pa3jiesa
JMCLIUTLTHHBI

Tema /1a00paTOPHOro MPaKTUKyMa

Oo0nemMm,

ayz.
JacoB

Pazgen 2. YurciieHHbIe MeTO/IbI
pellleHusl TPaHCLIeH/IeHTHbIX
ypaBHEHUM.

CpaBHeHue 3G ¢heKTUBHOCTH pellieHust
TPAHCIIEH/IEHTHBIX YPaBHEHUH Pa3TUUHBIMU
MeToJJaM1

Pa3pen 3. Pewienue 3ajau B rakete

g [k W N

Wolfram Mathematica.

Pa6ora B nnakete Wolfram Mathematica. DreMeHTbI
MIPOrpaMMMPOBAHHUS

PelieHue ypaBHeHM 1 CCTeM YpaBHeHUi

Pabora c MaccuBaMy ¥ MaTpyLiaMu

ITpom3sBogHbIle, UHTErpasbl U AuddepeHIaIbHbIe
ypaBHeHusl. PellleHre [UHaMHUeCKUX 3a/au

A OININ B

ITocTpoenue rpadyKOB U 1osieid MyHKIHM IByX
nepeMeHHbIX. PellleHue 3a/1a4 ONTUMH3al[|n

w

Bcero 3a 6 cemectp

6
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3.3. CamocTosnTenbpHas padora crygenta (CPC)

Homep n
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3afaHus
n/n pa3pena 4acoB
JAUCLIUIIUHBI
Paszen 1. Paora B INoaroroBka K ayguTOpHOMY NMpakTUKyMy. [1oBTOpeHMe pa3zienoB Kypca

1 |cpene Pascal «I/IHQ)opMaTI:IKa». CaMOCTOHUTEJIbHOE H3yueHHe A3bIKOBbIX 6

ABC.NET. KOHCTPYKIL[M, TIPOrPaMMHOM peanu3aiiuu U uHTepdetiica cpeasbl Pascal
) ) ABC.NET
Pazgen 2. IMoAroToBKa K ayAMTOPHOMY U /1a00pPaTOPHOMY TIPaKTUKYMY.

o [IMcrenHbIe MeTozp! IToBTOpEeHMe paHee nU3ydyeHHOro Mareprana. CaMoCTosTebHOe 5
peLieHus V3y4yeHre MeTO/0B MPOCThIX UTepaLiUi, TOJIOBUHHOIO Jie/IeHus],
TPAHCIIEHAEHTHBIX |CeKYyIMX U HbroToHa

3 |ypaBHeHwi. IToaroroBka K jaboparopHoii pabore Nol 5

4 IToaroroBka K KOHTPO/ILHOM paboTe Nel 2

5 |Pasgen 3. Pemenne |[10ArOTOBKa K naboparopHoii pabore Ne2 2

6 |3amau B makerte IMoaroToBKa K 1abopatopHoii pabote Ne3 2

7  |Wolfram ToaroToska k na6oparopHoii paGote No4 2

g |Mathematica. IToaroToBKa K jaboparopHoii pabore No5 2

9 IMoaroToBKa K 1abopatopHoti pabote Ne6 2
Pazgen 4. PeltieHue

10 |cucTem muHeliHbIX  |[loATrOTOBKA K ayJUTOPHOMY MpakTUKymy. [loBTOpeHue paHee 3
anrebpanuecKux M3yueHHOT0 MaTepHasa 1 TeMbl «MeTof ["aycca»
ypaBHEHUM.

Paspen 5. Pererine INoaroroBka K ayfUTOPHOMY MpakTUKyMy. [lIoBTOpeHue paHee
11 |cucreM HeMWHEWHBIX ’ 6
N M3yueHHOT0 MaTepuasa
YpaBHEHUI.
Paszen 6. IToaroroBka K ayfuTOpHOMY NpakTUKyMy. [IoBTOpeHue paHee
12 Uncrensbie metons F13Y EHHOIO Marepuana. CamocrosiTeIbHOE U3yuyeHue TeM «MeTof, 4
A TTOKOODP/ITUHATHOTO CITyCKa» U «MeTof, HAUCKOPEHIIIero Ciycka» 1o
ONTUMM3ALUU. o
yueOHOI uTeparype
Paszpgen 7. ITogroToBka K ayAUTOPHOMY IIPakTUKyMy. [IoBTOpeHue paHee

13 Borunciienue M3y4eHHOro Marepuana. CaMocTosiTeslbHOe u3yueHre TeM «MeTop 4
ornpe/ieNIeHHbIX MpSIMOYTOJIBHUKOBY», «MeTog, Tpanenyii» U «Metog CUMIICOHa» M0
VHTerpa’sosB. yuebHol uTeparype

14 Pasjen 8. Pemmere IMToaroTroBka K KOHTpOIbHOW pabote Ne2 3
nubbepeHI aTbHbIX [ToaroroBka K ayfuTopHOMY npakTUKyMy. [IoBTOpeHue paHee
ypaBHeHuii B M3yueHHOTo MaTepraa. CamocTosTeIbHOE U3yuyeHue TeM «MeTof,

OJTHBIX Olinepa Jj19 OGHOTO AHqu)EPEHquaHbHOFO ypaBHeHI/IH.uOCHOBHOE

15 NPOM3BOAHBIX 1 ix | CCOTHOLIEHHE H TEOMETPHHECKHH CMBICT, «Nu[eTo,q Oujepa Jjig cucreM| 3
cHcTeM (3a1aua ,quq)q)epeHuHamszx ypaBHeHuUi», «MeTtoz Ditiepa-Koiiu. Erg
Korm). reoMeTpUUeCKUi CMbIC/» U «MeTtog PyHre-KyTTa» 1o yueGHoMH

JuTeparype
Pasgen 9. Peiiennie |[ToAroToBka K ayJMTOPHOMY MpakTHKyMy. [loBTOpeHUe paHee
IuddepeHIMATBHBIX [M3yUueHHOTo MaTeprasa. CaMoCTosiTe/IbHOe U3yueHNe TeM

16 |ypaBHeHwuii B «duddepeniranpHoe ypaBHeHHe TeTJIONPOBOAHOCTU» U « TUTIOBLIe 6
YaCTHBIX rpaHUuHbIe YCI0BUSA K AuddepeHIaTbHOMY YPaBHEHUIO
NPOM3BOJHBIX. TeTUIOTIPOBOIHOCTU» T10 Y4eOHOM iuTeparype

Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA TNCIIAII/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
123/ 4|5/ 6 |7 8 (9/10|11|12 |13 14 15| 16 17
6 Jp| | AOp| |JIP| |OP JIP KonTp.P. ap Bonp.ud.3au, nud. 3au.

‘YciioBHbIe 0003HAUCHUSA:

e JIP — ApiarHOCTHUeCKasi paboTa;
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JIP — naboparopHas paboTa;

KonTp.P. — KOHTpO/bHast paboTa;

Bonp.Iud.3au — Borpocs! K guddepeHIMPOBaHHOMY 3aueTy;
. 3a4. — qudepeHIMPOBaHHbIN 3aueT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
creayommx popmax:
e UArHOCTUYECKas pabora;
e jabopaTopHasi paboTa;
e KOHTpOJ/IbHast paboTa;
e BOMPOCHI K ArddepeHIIPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIM 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Mackasne. [TporpaMmMHpoBaHue Ha si3bIKe BbICOKOTO ypoBHs. CII6.BI'TY "BOEHMEX" um. /1. @.
YcrtuHoBa, 2011, 86 3Kk3.

2. . YucneHHoe perieHue HesvHelHbIX ypaBHeHui. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008,
200 k3.

3. . Uucnennbie Metoabl. Mocksa: FOpaiit, 2019, 3m1. pec.

4. . YuceHHbIe METOZIBI PellieHrs KpaeBbiX 3a/1au 1st AuddepeHivansHbix ypaBHenuid. CI16.BTTY
"BOEHMEX" um. [l. ®. YcruHosa, 2009, 1. pec.

5. A. A. KoHoHoBa, A. JI. BesikoBa. . YpaBHeHus: MaTeMatuueckor ¢husuku. CI16.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2019, 66 3K3.

6. B. A. Cpouko. . Uucnennbie Metoabl. CIT6.: JIanb, 2010, 5 3K3.

7. B. b. bapaxuus, B. I1. [1lanieeB. . Beegenue B urciaeHHblk aHanu3. CII6.: JTans, 2005, 7 3Ks3.

8. E. C. bapaHoga, E. A. VcakoBa, A. M. TTono.. . JIunelinas anredpa. CI16.5T'TY "BOEHMEX" um. [I.
®. YcrtuHoBa, 2015, 64 3K3.

9. E. C. bapanoga, I1. M. Bunnuk, T. B. Bunauk. . IHTerpansnoe ucuvcienue. CI16.5I'TY "BOEHMEX"
uM. [I. ®. YcrruHoBa, 2012, 221 3k3.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:

1. . BeuncivresnpHas MaTeMaTika. YucienHsle Metofpl. CIT6.BI'TY "BOEHMEX" um. 1. ®. YcTuHORa,
2010, 0 3K3.

2. B. II. Opsixonos. . Mathematica 5/6/7. M.: IMK Ilpecc, 2012, 0 3ks3.

3. IO. E. Hecrepos. Beezienue B BolnyKiayro ontuMmusanuio. M.: 3a-so MITHMO, 2010, 0 3k3.

5.3. Ilepuoguueckue U3fiaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOIUMBIX /IS
OCBOEHMsI TUCLIUITUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;
2. https://urait.ru/ — O6pa3oBatenbHast riatdopma «HOpaiiT». [11s By30B M CCY30B..

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VadopmalioHHbIe CTIpaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
YUCJ/IEHHBIE METO/bI IPOEKTUPOBAHUSI

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa YAC/IEHHBIE METO/IbI ITPOEKTUPOBAHMUS sBnsieTcss AUCLUIVIMHON 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha ¢akynbrete A PakeTHO-KOocMuueckod TexHWkH BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadeapoii A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET
N KOCMMNYECKUX AIIITAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
IICK-01 crocobHOCTh wMcCrmob3oBaTh CALS-TeXHONMOTUM U ONpEeNATh BHEIIHWUH OO/MUK — W3[eNHi,
pa3pabarkiBaTh COCTaB U 00BLEMHO-MACCOBBIE XapAKTEPUCTUKN CUCTEM, MEXaHU3MOB M arperatoB, BXOASIIUX B
paKeTHBIN WU paKeTHO-KOCMUUEeCKUM KOMI/IEeKC.

CoeprkaHrie AWCIUIUIMHBI OXBaThIBAaeT KPYT BOMPOCOB, CBS3aHHBIX C MaTeMaTHUeCKUM MOJeTMpPOBAaHUEM U
pellieHreM 3a/jau IPOeKTHPOBaHUsl Ha KOMITbIOTepe:

1) pellieHre BHIUMC/IUTEIBHBIX 3a/ad B lakete Wolfram Mathematica;

2) 3HAKOMCTBO C YUC/IeHHBIMUA METOZAMU U aTOPUTMaMHu;

3) oOyueHue KX MPOrpaMMHOM peany3aiyu.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
e KOHTpOJ/IbHast paboTa;
e BOMPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHelii mpaktikym (17 4.), camocTtositesibHasi paboTa
crypenra (57 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
YUCJ/IEHHBIE METO/bI IPOEKTUPOBAHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

12

HaumeHoBasme paGoTsI Pexomenpyemas TpyRoeMKOCTB,
JuTeparypa Jac.
Pazgen 1. Padora B cpege Pascal ABC.NET.
. [Tackars.
[NogroroBka K ayfUTOpHOMY NpakTUKyMy. [loBTOpeHue pa3genos | [IporpammupoBaHue Ha
Kypca «MHpopmarrka». CaMoCTosATeIbHOE H3yueHHe SI3bIKOBbIX | sI3bIKe BBICOKOTO YPOBHSI: 6
KOHCTPYKI[MH, TTIPOrPpaMMHOM peanu3aliuu ¥ uHTepdeliica cpeabl CII6.BI'TY
Pascal ABC.NET "BOEHMEX" um. [I. ®.
YcruHoBa, 2011 (1,2,3,4)
Wrtoro no pasgeny 1 6
Pa3pen 2. UncieHHbIe MeTOABI pellleHUusl TPAHCLeH/IeHTHBIX YPaBHeHUH.
[ToAroTOBKA K ayJUTOPHOMY U J1aDOPaTOPHOMY TIPAKTHUKYMY. . UucieHHbIe METO/BI:
[ToBTOpEHUEe paHee U3yUeHHOT'O marepuara. CamocTosTebHOe Mockga: FOpaiiT, 2019 (2) 5
H3yueHre MeTO/I0B MPOCThIX UTepaLvii, TIOIOBUHHOTO JleJIeH s, B. A. Cpouxo. .
cekyimx U HerotoHa UuncneHHbIe METO/bI:
IMozroroeka k naboparopHoii pa6ore Nel CII6.: JTans, 2010 (3) 5
Wroro no pasgeny 2 10
Pa3gen 3. Pemienne 3aau B nakere Wolfram Mathematica.
IMToaroToBKa K KOHTPO/IbHOM pabote Nel 2
IToaroroBka K 1aboparopHoii pabote No2 B. I1. /IbSIKOHOB. . 2
IToaroroBka K J1aboparopHoii pabote Ne3 Mathematica 5/6/7: M.: 2
IMoxgroroBka K nabopaTopHoi pabore Ne4 AOMK Tlpecc, 2012 2
IToaroroeka K maboparopHoii pabote Ne5 (1,2,3,4) 2
IMToaroToBka K 1abopatopHoii pabote Ne6 2
Wrtoro no pa3geny 3 12
Paspen 4. PeieHue cHCTeM JIMHEHHBIX a/ire0panyecKnuX ypaBHeHHH.
E. C. bapaHosga, E. A.
HWcakoBa, A. M. Ilomos. .
[TogroroBka K ayfUTOPHOMY NpakTUKyMmy. [1oBTOpeHue paHee Jluneiinas anrebpa: 3
M3y4YeHHOI'0 Marepuasa u TeMsl «MeTog, I'aycca» CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHOBa, 2015 (1,2,3)
Uroro no pa3geny 4 3
Pa3fen 5. PelieHue cucTeM HeTMHEUHBIX YPaBHEHHUH.
[ToproroBka K ayfuropHOoMy npakTuKyMmy. [IoBTOpeHue panee . HucsieHHOe pellieHre 6
M3y4YeHHOI0 Marepuasnia HeJIMHEeHbIX ypaBHEHNH:
CII6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2008 (2,3)
B. b. bapaxnuH, B. I1.
[Tarees. . Beenenue B
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YHC/IeHHBIN aHaIN3:
CII6.: Jlans, 2005 (3,4)

Wroro no pasgeny 5 6
Paznen 6. UncieHHbie MeTOAbI ONITHMM3aIlHH.
1O. E. Hecrepos.
[ToproroBka K ayauTopHOMY NpakTUKyMy. [IoBTOpeHHe paHee BBe/ieHme B BHITYK/YIO
M3y4YeHHOro marepuana. CaMmocTosiTeslbHOe u3ydeHre TeM «MeToz nr
TOKOOPAMHATHOTO CITyCKa» U «MeTo/ HauCKOpeuiliero Cycka» mno onTiMusaLmio: M.: M- 4
yueOHOI JTuTepatype Bo MﬁHzl\j(;’) 2010
Urtoro no pa3geny 6 4
Paspgesn 7. BoiunciieHue onpeje/ieHHbIX HHTErPasioB.
E. C. bapanoga, I1. M.
Bunnuk, T. B. BUHHUK. .
[ToproroBka K ayaUTOpHOMY NpakTUKyMy. [IoBTOpeHue paHee MHTEFP_ ATLHOT
H3y4eHHOro marepuana. CamocTosiTeslbHOe u3yueHre TeM «MeTog Ifggéﬁ;?xgnﬁ}srgy 4
MPSMOYTOJIbHUKOBY», «MeTog Tpanenuii» U «MeTtog, CUMIICOHa» 1o VeTHHOBA 201/111\2/['('5[;1) )
yueOHOI JTuTeparype B A épquo. _’
UucneHHble METOZBL:
CII6.: Jlans, 2010 (4)
Wrtoro o paspeny 7 4

Pa3zpgen 8. Pemenue qudgepeHnraibHbIX ypPaBHEeHUH B MOTHBIX MPOM3BOAHBIX U MX CHCTeM (3ajaua

Komuwn).
IMoaroToBKa K KOHTPO/bHOM paboTe Ne2 . UncieHHble METOABI 3
pelilieHHs] KpaeBbIX 3a/jau
[NoaroroBka K ayAUTOPHOMY IIpakTUKyMy. [loBTOpeHMe paHee 1151 qHhdepeHIHaTbHBIX
M3yUeHHOrO MaTepuaa. CamocrosTensHOoe u3yueHue TeM «Metoz, ypasHenuii: CIT6.BI'TY
Dlinepa [ OHOTO AHdeJepeHuI:Iaanoro ypaBHEHI/IH.uOCHOBHoe "BOEHMEX" um. [l .
COOTHOLLIeHHE 1 TeOMETPUYECKHH CMbICTI», «Mertof, Bgnepa Ji6) Yerumosa, 2009 (2,3) 3
CUCTEeM /:;Hq)q)epeHuHaanmz( ypaBHeHUit», «MeToz Dityiepa- . UNC/IeHHbIE METOBL:
Korumn. }éro reoMeTpuuecKum cMbIc/» U «Metoz PyHre-Kyrra» 1o Mocksa: FOpaiit, 2019
yuebGHOM uTeparype (5,6)
Wroro no pa3geny 8 6
Pazgen 9. Pemenue quddepernyaibHbIX yPaBHEHHH B YaCTHBIX POU3BOJHBIX.
A. A. KoHoHoBa, A. JI.
Benkoga. . YpaBHeHus
MareMaTHuecKou (PU3MKH:
IToproroBka K aysuTopHOMY IpakTUKyMy. [IoBTOpeHue paHee CII6.BI'TY
W3y4yeHHOro marepuasna. CaMoCTosITe/IbHOe U3yUeHre TeM "BOEHMEX" um. [1. ®.
«duddepeniranbHoe ypaBHEHHE TETJIOTPOBOAHOCTH» U YctuHoBa, 2019 (1,2,3) 6
«TrIOBble TPaHUUHbIE YCI0BUA K JuddepeHLMaIbHOMY . BeruncnurensHas
YPaBHEHUIO TETIOMPOBOHOCTH» 0 yueOHOMW UTepaType MaremaTuka. UrcieHHble
metoapl: CIT6.BTTY
"BOEHMEX" um. [1. .
YcruHoBa, 2010 (4,5)
Wrtoro no pasgeny 9 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHBIE METO/bI IIPOEKTUPOBAHU ST

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

* KOHTpOJbHas pabora;

¢ jabopaTopHasi paboTa;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

KouTtposbHas padoTa

Kaxxast KoHTposbHas paboTa CO/IEP>KUT JiBa TEOPETUYECKUX BOMPOCa U fiBe 3a1aur. OTBeT Ha
TeopeTHYeCcKre BOMPOCH] JAKOTCs MperojaBaTesito YCTHO. 3a/jauy oApa3yMeBatoT MoyYyeHue pe3yabTaToB
pelleHust TOCPeICTBOM PeasT3arivy IPOrpaMMHOT0 Kozia Ha si3bike Pascal ABC.NET wumm B cpege Wolfram
Mathematica.
KonTponbHas paboTa curMTaeTcsi CAIAHHOM, eC/v CTYZIEeHT Aajl MPaBU/IbHBIN OTBET Ha 00a Bompoca, a
pe3y/IbTaThl YMCIEHHOTO PEeIIeHHs 3a/iad OTJIMUAI0TCS OT STAJIOHHOTO He Oonee, yeM Ha 2%.
BapuaHTbI KOHTPOJIBHBIX PaboT npezicTaBieHbl B YMK JAUCIUN/IMHEL

JIaGoparopHas pabora

JToTyCK K BBINOHEHHIO J1ab0paTopHO paboThI TPOUCXO/UT, ITPH YC/IOBUM HAIMUMS Y CTY/leHTa
revyaTHOM BepPCHH TUTY/IBHOTO JIMCTA OTYeTa 1o iabopatopHoii paboTe, B popMme yCTHOrO cobecejoBaHus MO
TeMaTtHKe labopaTopHoii pabotel. OTBeTHI Ha 60s1ee 50% BOMPOCOB SIBMSIETCS JOIMYCKOM K /1abopaTopHOi
pabore.
OryeT 1o slabopaTopHOii paboTe Mpe/CTaB/IsIeTCs B TIEUaTHOM BH/ie B Jopmare, MpeyCMOTPEHHOM JiJIs OTueTa
o labopaTopHoii pabore. 3alyTa 0TYeTa POXOJUT B (hOpMe JJOK/IaZia CTY[EeHTA 10 BLINOIHEHHOH paboTe u
OTBETOB Ha BOIPOCHI NperiofaBaresnsi. [IpaBusbHbIe 0TBeThI Ha 6osiee 50% BOMPOCOB SIB/ISIETCSI 3aILUTON
sabopaTopHOi paboThL.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
[TepeueHn BOrpocCoB K AuddepeHI[MPOBaHHOMY 3aueTy IpejacTaBieH B YMK JUCIUTUIMHEIL

JAuddepennypoBanHbIii 3aueT

[JonyckoMm K caue aucddepeHLIPOBaHHOTO 3aUeTa sIB/ISIeTCS BBITOHEHKE BCeX MepOTIPUATHH,
MpeAyCMOTPEeHHBIX TPaUKOM KOHTPOJIBHBIX MEPOTIPUATHI pabodeli MpOrpaMMbl AUCHUTIIAHBL.
ITuddepeHITMPOBaHHbIN 3aUeT M0 JUCLIUIIIMHE TIPOXOJUT B (hopMe yCTHOro cobecesoBaHMsI M OTBETOB Ha
BOTIPOCHI K A depeHIIpoBaHHOMY 3aueTy. [IperiojjaBarenb 3ajjaeT YeTbIpe BOIPOCa.
[IpaBu/IbHEIN OTBET Ha [iBa BOMPOCA SIB/SIETCS] OCHOBAaHUEM [I/Is1 TIOJTYUeHUsI CTYeHTOM OLIeHKHU "'3auTeHo-
Y[ OBJIETBOPUTEJILHO" IO JUCLIATI/IUHE.
[IpaBUABLHEIN OTBET Ha TPU BOMPOCA SBJSIETCS OCHOBaHUEM /1/1s1 TIOMy4eHUs CTyJAeHTOM OL|eHKH ''3auTeHo-
XOpOLLO0" M0 AUCLIUTIIMHE.
[IpaBUILHBIN OTBET Ha YeThIpe BOIIPOCA SIB/SIeTCS OCHOBAHKEM /ISl TTO/TyUeHUsI CTY[€HTOM OLIeHKU "'3auTeHo-
OT/INYHO" TI0 AVCLIUTIIIUHE.
[Tepeuens BompocoB K JuddepeHIMPOBaHHOMY 3aueTy IpeZcTasied B Y MK AUCIUTIIMHEL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe R é
3aHATHUSA B % =
KOHTAKTHOM % m| = g %
dopme £2| 25 T i
=¥ 4 o =0 A
o | | o 58 & & O
& | o | HaumenoBauue passenos = 5 e BE =)e)
E S |4 AUJaKTHUYeCKHX euHHL | o = E.. E, e : S é E 8
(9]
S g § gE|ss 23
O § Sx|3® - = )
[~} = o3 O & = < o
= g s
L :
= @)
3| 6 ggzg;;‘ ;hlgg‘g;" DA€ | 9 | 3| 3| o0 6 10 | KoHrponbHasi pabora
Pa3pgen 2. UucieHHble
3 g |METOABI pelenus 17 7 5 7 10 10 KouTponbHas pabora,
TPaHCIeHAEHTHBIX JTabopatopHas paboTa
YpaBHEeHMH.
Pa3pen 3. Peinenue 3aau KoHTDo/bHas pabora
3 6 |B makere Wolfram 35 | 23 8 15 12 10 6 p P 6 ’
Mathematica. JlabopaTtopHast paboTta
Pa3pesn 4. Peinenuie cucreMm
3 g [[TMHEHHBIX 6 3 3 0 3 10 KoHTposnbHast pabora
anredpanyecKux
ypaBHEHHH.
3 6 Paspen § - Peuene cHCTeM| - g 3 3 0 6 10 KoHnTposnbHast pabora
He/IMHEHHBIX YPaBHEHMIA.
3 6 Pazpen 6. Iucenunie 7 3 3 0 4 10 KoHTponbHast paboTa
MEeTO/bI ONTUMM3AI[HUH.
Pa3pen 7. Boruucienue
3 6 |ompepeseHHBIX 7 3 3 0 4 10 KouTposbHas paborta
UHTerpasios.
Pa3pesn 8. Pemienne
auddepeHnMaIbLHBIX
3 6 |ypaBHeHMIl B O/THBIX 9 3 3 0 6 15 KonrponbHasi pabora
MPOU3BOJHBIX H UX CHCTEM
(3agaua Komm).
Pazgen 9. Pemienue KoHTponbHasi paboTa,
3 6 A depeHnaIbLHBIX 9 3 3 0 6 15 Bormpocs! K
YPaBHEHHH B YaCTHBIX nuddepeHIIPOBaHHOMY
NPOU3BOJHBIX. 3aueTy
Bcero 3a 6 cemectp 108 | 51 | 34 17 57 100
Bcero no AucIuIInHEe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-01
Bonpocbl omkpbimozo muna:

Ne 1 OrnuiyTe MOPSZOK pelleHns 3a/aui MeTofoM Prtiia

Ne 2 ITpu moMolIM KaKoro MOJY/si B ANSYS BBITIOJTHSIETCS M30TEPMHUYECKHI
KBa3WCTaL[MOHAPHBIM aHa/I13 MIPOYHOCTH KOHCTPYKLIU?

Ne 3 ITocpencTBOM KaKOro MHCTPYMEHTA C/Ie[yeT 3a/,aBaTh JKECTKOEe 3aKpeIlyIeHUE 110 BCeM
CTereHsIM CBOOOAbI?

Ne 4 Kak 0603HauaeTcst MOAy/ib, COOTBETCTBYIOLI[HI FreOMeTp1UeCKOMY TIPEIpoL[eCCopY B
workbench?

Ne 5 Onwimmre nopsiIok paboTsl B cpesie workbench /st aHany3a MPOYHOCTH KOHCTPYKLUH

Ne 6 Kak HasblBaeTCst TUIT KOHTAKThI, [P KOTOPOM KOHTaKTHbIE [I0BEPXHOCTH >KeCTKO
TIPUKPETISIOTCS OfIHA K IPYTOM?

Ne 7 Kak Ha3bIiBaeTCs TUI KOHTAKTa, TIPU KOTOPOM TTOBEPXHOCTH CKPEIJISIFOTCS B
HarnpaeJ/IeHUM HOpMasiel, HO [I0MyCKaeTCsl CMellleHre B TaHreHL[MaIbHbIX
HaripaBJIeHUAX?

Ne 8 Kak Ha3bIBaeTCst TUI KOHTAKTa, IIPU KOTOPOM [TOBEPXHOCTH CKPEILISIOTCS B
TaHreHLMa/IbHbIX HalpaB/eHUsIX, HO JOMYCKaeTCsl CMellleHe B HarlpaB/1eHUuU
HOpMasiei?

Ne 9 Kaxk Ha3bIBaeTCs ABI€HUE, COOTBETCTBYIOIee OeCKOHEUHOMY BO3PACTaHUIO HAMPSDKEHHH
Ha ofpe/ie/IeHHOM yJacTKe TeJa IIPpU YMeHbIlIeHWH pa3Mepa KOHeUHbIX 37IeMEeHTOB?

Ne 10 [1pu nomoL¥ KaKoro rPaHUYHOI0 YC/IOBUS CJIeAyeT 3aKPerisiTh y3/1bl KOHCTPYKLIUM,

MO/Ie/TUPYeMbIX 0a/I0YHBIMH 3/IeMEHTaMU?
Bonpocbl 3aKkpbimo2o muna:

Ne 1 Kakoe ycioBue ucrosnb3yeTcst AJ1st IOCTPOEHUSI MaTPUILIbI )Ke CTKOCTH CUCTEMBI TIPU
WCTIO/Th30BaHUM METOZa KOHEUHBIX 37IeMeHTOB?

PaBeHCTBO BHYTPEHHUX CUJI B K&KJ,0M Y3JI€ HY/IIO
PaBeHCTBO CyMMbI CUJI (BHELIHHUX U BHYTPEHHUX) B K&)KJOM y3/1e HY/II0

PaBeHCTBO BHELIHUX CUJT B K&XK/OM y3Jie HY/I0
Ne 2 UeMy paBHa cpefHsis fiedopMaLivsl CTep>KHS TIPY pacTsSyKeHUH WK CKaThn?

OTHoLLeHNIO [iIMHBI Toc/ie fedopMaliiy K UCXOAHOM! Ji/I1He
OTHOI1IeHHMIO MCXOJHOW AJ/INHBI K JTMHE B Zie()OPMHUPOBaHHOM COCTOSTHUN
[Ipou3BoAHOM OT MepemMelLeHus 0 MPOAOALHON KOOpAHHATe
OTHOLLEHNIO Y[/IMHEeHUs! K NCXOJHOM Ji/IHe

OTHOI1IeH1IO UCXOHOW JJ/INHBI K YJTMHEHUIO
Ne 3 7151 CTep>KHEeBOro KOHEUHOI0 3/1eMeHTa C ABYMS y3/1aMU [lepeMellleHuUs:

HU3MEHAKTCA I10 AJTMHE 3/IeMeHTa B COOTBETCTBUM C KBA/IPATUUHBIM 3dKOHOM
IIOCTOAHHEI I10 JIMHE 3/IeMeHTa
W3MEHSTIOTCS JIMHEMHO T10 AJIMHe 3jIeMeHTa

M3MEeHSIIOTCSI IO [/IMHe 371eMeHTa B COOTBETCTBUY C 3aKOHOM Ky0a
Ne 4 IMoTeHiuanbHast SHEPTUsl, CBs3aHHAsI C IIPUJIO’KEHHOW BHelIHel cumoii P, paBHa:
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Mogymo cuiibl P, yMHOKeHHOMY Ha IepeMelLeHre
PaGore cubl P, B3sTOl € 06paTHBIM 3HAKOM
Pabore cunel P

Ksapgpary cunsl P

Ne 5 Kakoe fieficTBre IO/HKHO Mpe/iiieCTBOBAaTh HEITOCPe[CTBEHHOMY PeIlieHHI0 CUCTEeMBbI
JIMHENHBIX YPaBHEHUI MeTo/ja KOHeUHBIX 31eMEHTOB?

ITpeobpa3oBaHue JIOKATBHBIX MaTPHI] }KeCTKOCTU
IMocTpoenye rnobaabHON MaTPHUIIBI )KECTKOCTH
[TocTpoeHyre BeKTOpa BHEIITHUX CUJT

Hp606p830BaHI/Ie MaTpHIbI )KECTKOCTHU U BEKTOPAa BHEITHUX CUJ/TI B COOTBETCTBHHU C
I'PaHUYHBIMH yC/IOBUSAMU

Ne 6 Kakue Yy3J/I0BbI€ CTeTIeHr CBO60,£[bI ABJIAKOTCA HEM3BeCTHbIMU V11 CTEPXKHEBBIX
KOHEUHBIX 3/1eMEeHTOB?

repeMeleHust
ycumnust

HaripsoKeHud

nedopmanyn
Ne 7 Merop Putija f/1s1 pelieHHst KBa3UCTaTUYeCKUX M30TePMUUECKHX 3a/jad MeXaHUKH
OCHOBaH Ha MUHUMH3aLAH:

BryTpeHHell sHepruu
KuHeTtuueckoii sHepruu
[ToTeHUMAaMTBEHOM 3HEPrUU

PaboTe! gedopmarmm
Ne 8 OpuHOuHBIE KBa/IpaTHbIe CKOOKHM — [...] — ucnosnb3ytorcst B Wolfram Mathematica gnst:

[NepeuriciieHys: apryMeHTOB CTaHAAPTHBIX U 10J/Ib30BaTEIbCKUX (PYyHKITHI
[NepeuriciieHys 51eMeHTOB CIUCKA
YKa3zaHus UHjleKca 3/ieMeHTa(0B)CITUCKa

Vi3smeHeHUs1 CTaHZAAPTHOI'O MOPSsi/iKa BHITIOJIHEHUs] MaTeMaTuueCKuX oreparyi
Ne 9 Yro nporcxoaut B Wolfram Mathematica B pe3ynibrate BbITosHeHUs oriepaiiui? b=.

IMepemenHoii b npricBarBaeTcst Hy/leBoe 3HauUeHHe
[TepemenHotli b ripucBanBaeTcs 3HaueHue U3 MpeAbIAYIel suelku

ITepemeHHast b ctaHOBUTCS HeompesieIeHHOM
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Ne 10

[TepemeHHO#1 b ipricBarBaeTcs 3HaueHHe, KOTOPOe OHA MIMesia [Io TTOCTIeIHETo ee
orpeziesieHust

KaxkoBo Oy/ieT 3HaueHue repeMeHHO! a B pe3y/ikTare orneparyd B Wolfram
Mathematica?

a=1If[x > V.z.t]

Ec/mm x Oosibliie, ueM y U Z — a IPUMeT 3HadeHHe t; MHaue COXPAHUT MpekKHee 3HaUeHne
Eciu x Gosibllie, ueM y — a IpUMET 3HaueHUe t; HHaue ITPUMET 3HaUeHue Z

Ecnu x Gosnbiue, ueM y, z ¥ t — a IPUMeT 3HaueHHe OTpeZie/ieHHOe B OTIepaTope,
crepytoieM noce If; iHaue coxpaHUT NpekHee 3HaUeHHe

Ecimm X 6osibllie, yeM y — a IPUMET 3HaueHue z; HHaue MpUMeT 3HadeHue t
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