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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
roz Habopa rpymmsr: 2025

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

3apenyromuii kadenpoit Auapees O.B., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenyromuii kadenpoii Auapees O.B., K.T.H.




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:

MMK-1 — Cnocoben wucnonb3oBath CALS-TEXHOMOTMM W OMNpEJeNiATh BHEIIHWUM OOMUK  U3[e/ui,
pa3pabarbiBaTh COCTaB U 00bEMHO-MACCOBbIE XapAKTEPUCTUKY CHCTEM, MEXaHU3MOB U arperaTtoB, BXO/SIIINX B

paKETHbIﬁ i paKETHO—KOCMI/IHECKI/Iﬁ KOMIIJIEKC

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
IIK-1
3HAHUA:
Ha YpPOBHe TIpe/ICTaB/IeHUH 3HATh PUHIIUIIBI TIOCTPOEHHS YUCIEHHBIX METOZIOB;
Ha ypOBHe BOCIIPOM3Be/IeHUsI 3HaTb OCHOBHbIE COOTHOLLIEHUS, JieXalllhie B 0CHOBE MEeTO/IOB;
Ha ypOBHe TOHMMAaHUS 3HaTb OCOOEHHOCTH TIPUMEHEHUsI UHC/IEHHBIX METO/IOB TPUMEHHUTELHO K

3a/ia4aM IMMPOEKTUPOBAHMSA,

YMeHUs:
TeopeTUyYeCKHe: UCI0b30BaTh N3yUeHHbIe METO/[bI /ISl PellleH s TIPUK/IaIHBIX 3a/1auy;
TPaKTUYeCKHe: YMeTh TPOBO/IUTh PAacUeThl JUHAMUUYECKUX 3a/lau U HUCTIONb30BaTh WX DPe3y/bTaThl B

MpaKTUKe MPOEeKTUPOBAHMUS;
HABbIKU:
pabothI B makeTe Mathematica;
pa3paboTKY U OT/Ia[KX IIPOrpaMM UMC/IEHHBIX pacueToB B cpesie PascalABC.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 W/IEH [I/Is PeIlleHNs 3a/1au [U(POBON 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

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

JlaGopaTopHbIii
NPaKTHKYM

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

K-1

I

Paspen 1. Padora B cpege Pascal ABC.NET. Ocobennoctu uHTepdeiica u paboTsl B cpejie
OcHoBHbIe KOHCTPYKLMH s13biKa Pascal CpezicTBa 0T/1axu porpamMm B cpegie Pascal
ABC.NET.

10

PHEAEJI 2. YncieHHbIe MeTO/bI pellIeHUA TPAaHCIEeHAeHTHBIX ypﬂBHEHP[ifll. METO/:[ TPOCTBIX
HTepauHﬁ. Ycnosue CXOAUMOCTH METO/:[ TIOJIOBUHHOTO J1eJIeHUs. HpOFpaMMHaH peanusanusa
MerTop, cekyimx MeTog o6parHoii mapabomiyeckoit uuTepronsiyuyu Metos HetoToHa.
Oco6eHHOCTH POrpaMMHON pear3alii ANTOPUTMbI JIOKA/IM3aLMi KOPHeH.

17

10

15

Paspen 3. Pemenne 3aaau B nakere Wolfram Mathematica. Beegenue B naker Wolfram
Mathematica. OcobenHocty uHTepdeiica U PUHLMIBI PabOTHI B rakete. [Ipocreiiime
orepanuu. TToHsiTHE O UNC/IOBBIX U CHMBOJIbHBIX BBIUMC/IEHUSIX DJIEMEHThI
TIpOrpaMMHUpOBaHUA Peruenue anreﬁpanqecm/lx ypaBHeHl/Iﬁ U cucreM [ToHsITHe CriMCKa.
Pa6ota ¢ MacciBamMH 1 MatpuLiamu. IIpon3sBozHble, HHTerpabl U AuddepeHLaibHbie
ypaBHeHuUs1. PelieHne quHamMuueckux 3azad. [ToctpoeHve rpadvkoB U noneit QyHKLMMA ABYX
TIepeMEeHHBIX Perienue 3a/iay ONTUMH3aLu.

35

23

15

12

15

Pa3paen 4. PerreHue cucTeM JIMHeHHBIX a/redpanuecKux ypaBHeHHid. AJIrOpUTM MeToza
T'aycca u ero nporpamMmHasi peanusanus. Metog 'aycca st CHUMMETPUYHBIX U JIEHTOUHBIX
Marpwuiy IToHsATHe 0 BBIOGOpE [TIaBHOTO 3/IeMeHTa.

10

Pa3pen 5. Pemienue cucrem He. HHBIX yp #. [Tpum e Metozia HeroToHa ans
CHCTeM HeJIMHeHHBIX anrebpanvecKux ypaBHeHHil. CBe/ieH1e 3a/la4i O MOMCKe pellleHus
CHCTeMbl He/TMHeHHbIX arebpanyeckux ypaBHeHHH K ONTUMU3aL{IOHHO.

10

Paszien 6. Ync/ieHHbIe MeTOAbI ONTHMH3AIMH. [[0CTaHOBKA He/MHeHOIT 3a/1auu
ONTUMH3aLMK. Byibl orpaHnueHuii u criocobel ux yueta. Meto mrpadusix $yHKLME MeTtog,
TOKOOP/MHATHOIO CIlycKa. MeTo HancKopeiiilero criycka. MeTog, ciyuaifHOro romcka.
Oco6eHHOCTH NMPOrpaMMHO# peasM3aLiiy 3aila4uy ONTUMU3AL{H TeEXHHUECKUX CHCTEM B
Tpoliecce MPOEKTHPOBAHUSI.

10

Paspen 7. Beruuc/ieHue onpe/e/ieHHbIX HHTerpaaoB. MeTo/| IPsMOYTO/IbHUKOB. MeToj,
TpaneLuii. Metoz CumrcoHa. [TporpamMMHasi peanusanus.

10

Paspen 8. Pemenue auddepeHnpanbHbIX ypaBHEHHH B NOJTHBIX POM3BOAHBIX H HX
cucreM (3agaua Komm). [TprBeseHre pasnuuHbIx pOPM 3arMCcH ypaBHEHHH AUHAMUKH K
crangapTHoi ¢opme Kot Metog Oiinepa st ofHoro AuddepeHipianbHOTO ypaBHeH L.
OCHOBHOE COOTHOIIIEHHE ¥ TeOMeTpudecKHid cMbIcT OLjeHKa IOTPeIHOCTH MeToza Diinepa.
TToHsTHe O MOpsi/IKe TOUHO-CTH MeToza TTpoBepka ycToiurBOCTH MeTozla Diliepa
[MorpewHoCcTs OKpyIVieHus: B MeToze Diinepa [Ipobiema BbIGOpa Lara HHTErpUPOBAHHUSI.
MeTozBI OLIEHKH ¥ M3MEHeHHsI 111ara B rpoljecce pacuera Metoz Diinepa Anst cHCTeM

v depeHLanbHbIX ypaBHeHHH. Ero nporpammHast peanmmsaust Merog Diinepa-Koum. Ero
reomMeTpuueckuii cmbic Metog Pynre-KyTra Metog PyHre-Kyrra-MepcoHa ¢
aBTOMaTHYeCKUM BbIOOpOM 1uara. Ero nporpammHast peanmsanus.

10

Pa3pen 9. Pemrenue guddepeHIaNbHBIX YPABHEHHI B YaCTHBIX MPOU3BOAHBIX.
[NubdepeHypansHoe ypaBHEHHE TEIIONPOBOAHOCTH THITOBbIE IPAHNUUHbIE YCIOBHS K
muddepeHIManbEHOMY YPaBHEHHIO TETIONPOBOAHOCTH MeTO/bI alMpOKCHMaLii
MPOM3BO/IHBIX. SIBHas cxeMa. AJITOPUTM ¥ IpOrpaMMHast peanu3sanysi. OLleHKa TOYUHOCTH 1
ycroitunBocty HesiBHasi cxema. AJITOPUTM U [IPOrpaMMHasi peanu3ariusi. OLleHKa TOYHOCTH U
YCTOHUMBOCTH.

10

Bcero 3a 6 cemecTp

108

51

34

17

57

100

Bcero no AMCHMIUIHHE

108

51

34

17

57

100

3.2. JIaGopaTopHbIil NPAKTHKYM

HOMEI.) U HAUME€HOBaHUE pa3jeia

M CLIUTL/THHBI

Tema /1a00paTOPHOro MpPaKTUKyMa

Oo0neMm,

ayp.
JacoB

Pazgen 2. YrciieHHbIe MeTO/IbI
pellieHusl TPaHCLIeHIeHTHbIX
ypaBHEHUM.

CpaBHenrne 3¢hheKTHBHOCTH pPellieHust
TPAHCIIEH/IEHTHBIX YPaBHEHUH Pa3TUUHBIMU
MeToJJaM1

Pa3pen 3. Pelienue 3ajau B rakete

g (kW N

Wolfram Mathematica.

Pa6ora B nnakete Wolfram Mathematica. DieMeHTbI
MPOrpaMMHPOBAHUSI

Pertennie ypaBHeHUi 1 CUCTEM YPaBHEHUM

Pabora c MaccuBaMy ¥ MaTpyLiaMu

ITpowu3sBogHbIe, UHTErpasbl U AubhepeHIaIbHbIe
ypaBHeHusl. PellleHre [UHaMUUeCKUX 3a/au

N OININ B

IMoctpoenue rpadukoB u nosneit GyHKLWN ABYX
repeMeHHbIX. PellieHue 3a/jau ONMTUMA3ALIAN

w

Bcero 3a 6 cemecTp
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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:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;
2. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas riatdopma FOpaiit. st By30B U CCy30B..

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 31eKTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCCIeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MIHbOpMaLMOHHBIH [IOpTa TeXHUUeCKOro peryauposanus: HopMel, paBuia, cTaHjapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos

cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe obecIieueHHe:
He Tpe0yeTcs.
5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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:
IMK-1 Crniocoben ucrnonb3oBath CALS-TEXHOMOTUN U OTIPE/IeSTh BHEIIHWUM OO/MK W3/e/Hi, pa3pabaThiBaTh
cocTaB U 00beMHO-MacCOBBIE XapaKTEPUCTUKK CUCTEM, MEXaHU3MOB M arperatoB, BXOASIIUX B paKeTHBIN WIH
PaKeTHO-KOCMHYeCKHI KOMITIeKC.

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 B. b. bapaxnuH, B. II. 6
HM3yUYeHHOI'0 MaTepuasa [Tarnees. . Beegenue B
YMC/IeHHBIN aHaIn3:
CII6.: Jlaus, 2005 (3,4)
. UncneHHoe pellieHre
HeJMHeNHbIX ypaBHeHUH:
CII6.BI'TY
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"BOEHMEX" um. []. .
YctuHoBa, 2008 (2,3)

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 <
3aHATHSA B ° E
N 5
KOHTaKTHOM = g - =R
< 8 s & = M
a ¢dhopme = v = T
3 o SE| g2 20
8 g HaunmeHoBaHMe pa3s/ie/ioB h ’§ B £ ) 0
E S |4 AUJaKTHUYeCKHX euHHL | o = E.. E, e : g E E 8
H /M = = | oE| 8 K& S ST
(@) [ = e s e X
X | = © =
2| & 23 88 <9
S E - =3
= & =
= o
Pa3zgen 1. Pa6ora B cpejie
3 6 Pascal ABC.NET. 9 3 3 0 6 10 KonTposnbHasi pabora
Pa3pgen 2. UucieHHble
3 g |METOABI pelenus 17 7 5 7 10 15 KouTponbHas pabora,
TPaHCIeHAEHTHBIX JTabopatopHas paboTa
YpaBHEeHMH.
Pa3pen 3. Peinenue 3aau KoHTDo/bHas pabora
3 6 |B makere Wolfram 35 | 23 8 15 12 15 ]Ia60paTo Haﬂp a60Ta’1
Mathematica. paTopHas p
Pa3pesn 4. Peinenuie cucreMm
3 g |TTHHCHHBIX 6 3 3 0 3 10 KonTposnbHas paborta
anredpanyecKux
ypaBHEHHH.
3 6 Paspen § - Peuene cHCTeM| - g 3 3 0 6 10 KoHnTposnbHast pabora
He/IMHEHHBIX YPaBHEHMIA.
3 6 Paspen 6. ucnennnie 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
HHTErpasioB.
Pa3pesn 8. Pemienne
anddepeHnpaTbHBIX
3 6 |ypaBHeHHH B MOJHBIX 9 3 3 0 6 10 KonTponbHasi pabora
MPOU3BOJHBIX H UX CHCTEM
(3agaua Komm).
Pazgen 9. Pemienue KoHTponbHasi paboTa,
3 6 ;mq)(])epeﬂjmanbﬂmx 9 3 3 0 6 10 Bormpocs! K
YPaBHEHHH B YaCTHBIX nuddepeHIIPOBaHHOMY
NMPOU3BO/JJHbBIX. 3aueTy
Bcero 3a 6 cemectp 108 | 51 | 34 17 57 100
Bcero no AucIuIInHEe 108 | 51 | 34 17 57 100
15 30280




Onenounblie MaTrepuasbl no jucuumiudie YUC/IEHHBIE METO/AbI ITIPOEKTUPOBAHUSA

ITK-1 - Cnocob6eH ucnonbzoeamb CALS-mexHosno2uu u onpedesassmb @HewHUli 06/1uK u3zdeaut,
paspabambieamb cocmae u 066eMHO-MACCo8ble XApaKMepucmuKu cucmem, MeXaHu3mMoe U azpezarnos,
6X0051WJUX 8 PAKeMHDILl U/U PaKemHO-KOCMUYeCKUll KoMI/1eKC

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
OnuiuuTe NOPSZIOK pellleHys 3a7,a4u MeTozioM Putna

1.  pa3noKWUTh HEM3BECTHYIO NIepeMeHHYIO B psifi 110 33/|JaHHbIM KOOpJUHATaM

2. obecrieunThb BBITIOJHEHWE TPAHUYHBIX YCIOBHH (B TOM C/Tydae, eC/iid UCIOTb3yeMOe Pas/iokeHne
VM He Y/I0BJIeTBOPSIET)

3. HaWTH HeU3BeCTHLIe KOS(DCI)I/IL[I/IEHTLI pa3sioKeHusd 1ocpeacTBOM MUHHUMU3aLIN TIIOJTHOM
HOTEHL[I/IEU'[]:HOI‘/JI SHEPIrur CUCTeMbI

4  moacTaBUTh KO3 PULIMEHTH] B UCXOLHOE pa3/ioKeHHe
Ne 2 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

Hioke MpuBeAEeHbI OIIpeAe/ieHrs, COOTBETCTBYIOLKME ITOHATHUAM U3 00/1aCTH UMC/IEHHBIX MEeTO/0B.
ITocTaBbTE B COOTBETCTBUE oripefie/;ieHHUsAM U3 MTPpaBOT0 CTOJ'I6]_[a TIOHATHSA U3 JIEBOTI'O:

1.  JlokanbHas .
A. wmarpulia, onpefesisifoIast 3aBUCUMOCTD Y3/I0BBIX YCUTUM OT

MaTpulia o
Y3J/I0BBbIX TepeMelleHUH [i71si OAUHOYHOTO 37IeMeHTa

JKeCTKOCTU

2 Mero B. mnpubmikeHHBIN MeToZ pemieHus A depeHLanIbHBIX

P.I/ITIJ,'a a ypaBHEHMIi, 0OCHOBAHHBIN Ha pa3/io)kKeHUH B psifi TI0 KO3 dULeHTaM U

MHWHUMHK3al1 HOTEHL[I/IaHLHOﬁ SHEPrumn

3. TI'nobanbHas o
C. marpuija, Orpeze/Isitolast 3aBUCUMOCTD Y3/I0BbIX YCUIHH OT

MarpuLa ”
Y3/10BBIX [TepeMeILleHHH /I CUCTEMBI L{e/TUKOM

JKeCTKOCTHU

4.  Bektop

BHEIIIHUX D. Bekrop, onpezesoLMi HAarpy3Ky Ha KaXKbIi y3e/1 CUCTeMbI

Harpys3ok

E. wMartpuria, orpe/enstolijasi 3aBUCUMOCTb Y3/I0BbIX IepeMellieHni
OT Y3JIOBBIX YCUJIMU /i1 OGUHOYHOTO 37IeMeHTa

F. marpua, onpezenstolias 3aBUCUMOCTb Y3JIOBBIX TlepeMelljeHUH OT
Y3J/I0BBIX YCUINM JIJIs1 CUCTEMBI LIeJTUKOM

G. BeKTOp, ompe/esstoIrii Harpy3Ky Ha KaXKAbIM 3/IeMeHT CUCTeMBbI

H. npubnvkeHHbIN MeTOA pelieHus AuddepeHIManbHbIX YpaBHEHUH,
OCHOBaHHbBIM Ha KUHETUUEeCKOW SHEPTryr

Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

Hwke mpyBe/ieHbI OTIpe/ie/ieHnsl, COOTBETCTBYIOIIME TIOHATHSM U3 00/1aCTH YUCIEHHBIX METO/IOB U
METO0/Ia KOHEUHBIX 371eMeHTOB. [T0CTaBbTe B COOTBETCTBHE OMPE/Ie/IEHUSIM M3 MPABOTO CTOJIOIA MTOHATHS

W3 JIeBOTO:
1. A.
[ToreHuumansHas
3Heprus L, 2
nedopmaryu 1 .;‘ d! | 1
Crepikiis —E_-I| — | dx
2 <ldx)
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2.
OTHOCUTeNbHAsA
nedopmarys
CTEep’KHS B
0CeBOM
HarpaBJ/ieHU!

3. Marpuua
JKeCTKOCTU
CTep>KHEeBOTO
J7emMeHTa

4.
Hamnpsokenne
CTep>KHeBOIo
3/1eMeHTa

2

=
e

d-u

k2

o | I

Ne 4 TIpouwnTaiiTe TeKCT, BbIOEpHTe MTPaBHI/IBHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

OTBeTa

Kakue Yy3/10BbI€ CTEeIeHU CBOGO,E[I:I SBJIAOTCA HEM3BECTHBIMHU [IJI1 CTEPXKHEBBIX KOHEUHBIX 371eMeHTOB?

1. nepemelenus

2. ycunus
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

3.  HampsbKeHUs

4.  pedopmaryu
ITpouwnTaiiTe TEKCT, BEIOEPUTE MPABUbHBIE OTBETHI U 3aITUIIIUTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue METOAblI MOT'YyT OBITH HCITO/Ib30BaHbI /11 TIOCTPOEeHKA MaTPHI] )KeCTKOCTU KOHEUHBIX 3/IEMEHTOB!

1.  Ilpsamoii meTof,
2.  Mertop Puriia
3.  Meron HetoToHa

4.  Metoj HaUMEHBLINX KBa/IpaToOB

HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

ITpu moMolIIM KaKMX TPAHUYHBIX YCJIOBUM CJIeIyeT 3aKPerIsTh Y3/bl /1711 0a/ouHbIX Mojieiel B Ansys
Mechanical?

1.  Displacement
2.  Remote displacement
3. Cylindrical support

4.  Fixed support
[TpounTaiiTe TEKCT U 3alWILKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

3anuiumTe MopsiIoK MOSyUeHUs] COOTHOLLEHUM [i7Isl CTEP>KHEBOr0 KOHEUHOI'O 3/1eMeHTa C IMTOMOILbI0
MeTtoza Putna

[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEbHOCTD
OnuiuTe NOpsiZioK paboTsl B cpefie workbench fijist aHa/iy3a MPOYHOCTH KOHCTPYKLIUM:

1.  3amaHve reoMeTpWH B TeOMETPUUECKOM TPEerpoLieccope
2. TIOCTpOeHUe CEeTKU B CETOYHOM ITPEerpoljeccope

3. 3a/laHue 'PaHUYHBIX YCIOBUM (Harpy30K U 3aKperuieHuin)
4.  BBITOJIHEHWE PEIIeHUs

5. aHa/M3 pesy/ibTaToB B MOCTIPOLiECCOpe

[TpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[1e BEIOOD
oTBeTa

Kakoe I,l:[el‘/JICTBI/Ie AOJ/DKHO MpeAnieCTBOBATE HEIMMOCPEACTBEHHOMY PEIIeHNI0 CUCTEMBI JIMHEHHBIX
ypaBHEHI/Iﬁ MeTO/Jlda KOHEUHBIX 3/IeMeHTOB"?

1. TIpeoGpa3oBaHue OKAAbHBIX MaTPHL] XKECTKOCTH
2. TlocTtpoeHue 17100a1BHON MaTPUIIbLI XKECTKOCTH
3. IlocTpoeHue BeKTOpa BHEIHUX CUJI

4.  TIpeobpa3oBaHue MaTpPULIbl )KECTKOCTH U BEKTOPA BHEIIHUX CUJT B COOTBETCTBUM C IPaHUYHBIMU
YCJIOBUSIMU

Ne 10 ITpounTaiiTe TeKcT, BbIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIME BEIOOD

oTBeTa
UeMy paBHO HampsDKeHHe B CKaTOM WU/ PaCTSHYTOM CTep)KHe?
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1. YacTHoMy OT flefieHus yCUIWs Ha JedopmMaLiyio

2.  Tlpow3BegeHuro rpejesa NPOYHOCTH Ha YIIPyroe CMellleHue

3.  TIpou3BeaeHur0 MOAYJISL YIIPYTOCTH Ha YIIPyTOe TiepeMelieHue
4.  TlpousBeseHUI0 yCUIUs Ha Je(popMaLiio

5.  TIpou3BeneHuto MOAYJIs YIIPYTOCTH Ha JiehopMaiiuio

6. UactHoMy OT AeneHus JedopMaLlii Ha MOZAY/b YIIPYTOCTH

7.  Tlpou3sBefenuto Aedopmaliuv Ha MO/ b CIBUTA

8. OrTHoreHHIO Tipesienia TeKyuecTH K fedopmaryn
Ne 11 TIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

3anuIuMTe COOTHOLIeHHE B MaTPUYHON dopMe, onpefesisitolee 3aBUCUMOCTh YCHIIHS B y3/1aX
CTep>KHEBOTO 3/1eMeHTa OT TlepeMelleHUI U YKaXKUTe, UTO SIB/ISeTCS B 9TOM COOTHOILIEHWH MaTpULiei
JKeCTKOCTH KOHEUHOI'0 3/IeMeHTa?

Ne 12 TTIpouuTaiiTe TEKCT, BHIOEPUTE NPABUILHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakwue Turbl KoHTakTOB B Ansys Mechanical siBasitoTCSt TMHEMHBIMU?

1. Bonded

2. Frictional
3.  Frictionless
4.  Rough

5.  No separation
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