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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmnsr: 2026

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

3apexyrorui Kadeapoit MammrakoB A.I1., K.T.H., 101].

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenytomuii kadenpoii MaiurakoB A.IL., K.T.H., JOLI.




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:

[TK-3.2 — CnocobeH NMpPOBOAWUTH PACUETHYIO M IKCIIEPUMEHTA/JIbHYI0 OTPAbOTKY AMHAMHUKHM W TIPOYHOCTH
KOHCTPYKLMI U3[e/1ii paKeTHO-KOCMHUUEeCKON TeXHUKU

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-3.2

3HAHUA:
Ha ypOBHe HpE,Z[CTaBJ'IEHI/Iﬁ 3HATb MPUHIUITBI TOCTPOEHUA YHMC/I€HHBIX METOJ0B;

Ha YpOBHe BOCITpOM3BeJeHKs 3HAaTb OCHOBHbI€ COOTHOILIIE€HUs, JIeXKalljieé B OCHOBe MeTO/10B;
Ha YypOBHE€ I[MOHMMdHHSA 3HATb 0COOEHHOCTH NMpUMEHEHHA UYWC/JIeHHbIX METOJOB TIPUMEHUTE/IbHO K

3a/ia4dM IMMPOEKTUPOBAHMSA,

YMeHus:
TeopeTUYeCcKHe: UCI0Jb30BaTh U3yUeHHbIe METO/[bI /ISl PellleHrs TIPUK/IaJHBIX 3a/1auy;

MpaKTHUeCcKue: yMeTh IPOBOJUTL pacueTbl JUHaMHUECKUX 3aflau M MCII0/b30BaTh MX pe3y/bTaThbl B
MIPaKTHKe TIPOEeKTUPOBaHMUS;
HABbIKU:

pabothI B makeTe Mathematica;
pa3paboTKy U OT/Ia/[KU TIPOrpaMM UMC/IEHHBIX pacueToB B cpesie Pascal ABC.NET.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa YAC/IEHHBIE METO/ABI IIPOEKTUPOBAHMUS siBisieTCs JUCLUMIVIMHOM YaCTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, THOOPMAIIMOHHLIE TEXHOJ/IOI'IU U ITPOI'PAMMMWPOBAHUE.

Cogepx(aHI/‘IJe OUCIUTIZIVHBI ~ SIBJISIETCST  OCHOBOM  yia  ocBoenusi auciuruiud: JUHAMMUMKA
KOHCTPYKIIUN.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

e OIIK-2 — CniocobGeH MMOHMMaTh MPUHLIUIIBI PaO0THI COBPeMEHHBIX MH(OPMaLMOHHBIX TeXHOJIOTHI 1
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 podeccuoHaIbHOM [iesaTe/IbHOCTH

¢ OIIK-7 — CniocobeH pa3pabarhiBaTh aJITOPUTMbI M KOMITLIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE JIJIS
MPaKTU4YeCKOro NpUMeHeHHs

¢ [1K-93 — CniocobeH reHeprpoBaThk HOBLIE UleH [ijisl pellieHus 3aad [ru)pOBO SIKOHOMHKH,
abcTparupoBaThCs OT CTaHJAPTHBIX MOJe/iel, IepecTpauBaTh CJAOKUBILHECS CTIOCO0B! pellieHus 3a/1au,
BBIJIBUTaTh a/IbTePHAaTUBHbIE BAPUAHThI []eMCTBUH C 11e/IbI0 BEIPAOOTKH HOBBIX ONTHUMAaJ/IbHBIX
aJrOPUTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

JIabopaTopHbIit
TNPaKTHKYM

CamocrosTe/bHasA

pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-3.2

Pa3zpaen 1. Pagora B cpepe Pascal ABC.NET. OcoGeHHocTy HHTepdeiica u paboTel B cpejie
OcHOBHbIe KOHCTPYKLMH sA3bIKa Pascal CpezicTBa 0T/1a/K1 rporpaMm B cpegie Pascal
ABC.NET.

=
o

Paspen 2. Yuc/1eHHbIe MeTOABI pellieHHs1 TPAHCIeH/eHTHBIX ypaBHeHH . MeTo/| poCTbIX
WTepaLyi. YcioBre cxoauMocTd MeTo/| TI0JIOBUHHOTO JeeHust. [IporpaMmHast peanu3saryst
Merop cekymux Metoz o6paTHoii mapabomueckoii HHTepro/siLyi Metoa HetoToHa.
OcobeHHOCTH TIPOrPaMMHOIT peau3aLuy ANTOPUTMBI JIOKaIU3aLHi KOPHe#t.

18

11

15

Pa3spen 3. Pemenue 3aau B nakere Wolfram Mathematica. Beezenvie B maker Wolfram
Mathematica. OcobeHHOCTH HHTep(elica ¥ IPUHLMIIBLI PabOTHI B akeTe. ITpocTeiiime
oriepaluu. TIoHsiTHE O UKC/IOBBIX U CHUMBOJIbHBIX BBIUMC/IEHUSIX DJIEMEHTBI
nporpaMMHpoBanus PelteHne anre6panueckix ypaBHeHHit 1 cucteM IToHsiTHe crivcKa.
Pa6ota ¢ MaccuBaMH ¥ MaTpuLiaMu. IIpon3BoHbIe, HHTerpabl M AudQepeHLaIbHbIe
ypaBHeHuUs1. PellleHne quHamMuueckux 3azad. ITocrpoeHue rpadykoB v nonel GyHKLMH JByX
TiepeMeHHbIX Peienue 3a/iay OTITUMH3aLM.

34

23

15

11

15

Paspen 4. P cUCTEM HHBIX anredp KHX yp i. AIropuT™M MeTozia
T"aycca u ero mporpammHast peanusauust. Mertog 'aycca /i1 CHMMeTPHUHBIX U JIEHTOUHBIX
Marpul IToHsiTHe 0 BbIGOpe IIaBHOTO 3/1eMeHTa.

10

Pa3paen 5. PerreHue cucTeM He/IMHeHHBIX ypaBHeHuH. [IpumeHeHre metoza HeroToHa f/1st
CHCTeM He/TMHelHBIX arebpanuecKux ypaBHeHH. CBeZieHHe 3a/lau O TIOUCKE PelleHust
CHCTeMBbI HelTMHEeHHBIX anrebpauueckux ypaBHEHUH K ONTHMHU3ALOHHOM.

10

Paspen 6. YncieHHBbIe MeTO/bI onTHMH3aUH. [locTaHOBKA HeJTMHEHHON 3a7aun
OINTUMH3ALMH. Bu/ibl orpaHiuenuii 1 criocobsl X yuyeta. Metog wrpadHbix GyHKLmi Metoz
TOKOOP/AMHATHOIO CIycKa. MeToz HaucKopeiiiiero criycka. MeTog, c/iyuaifHOro MoKcKa.
OcobeHHoCTH HpOFpaMMHOﬁ peanusanuu 33,[[3‘-[1/[ ONTUMM3ALIMN TEXHUYECKHUX CUCTEM B
Tipoliecce MPOeKTUPOBaHMUSI.

10

Paszpen 7. Berunc/ieHHe onpe/ie/IeHHBIX HHTerpasioB. MeToz npsiMOyro/IbHUKOB. MeToz,
TpaneLuii. Metog CumrncoHa. ITporpaMmHasi pea/3aLiys.

10

Paszpen 8. Pemenue aAuddepeHnHaIBHBIX ypaBHEHHH B MOJIHBIX POU3BOAHBIX H HX
cucrem (3agaya Komm). ITpuBe/ieHre pasiMyuHbIX (POPM 3arMCcH ypaBHEHWH AMHaMUKH K
crangaptHoi ¢opme Ko Metog Diinepa st ofHOro AuddepeHLanbHOr0 ypaBHeH .
OCHOBHOE COOTHOLIIEHHe ¥ FeOMeTpHYecKHii cMbIc/ OLieHKa MOrpelHOCTH MeToza Jiiepa.
IloHsTHE O MOpsiZike TOUHO-CTH MeTozia [IpoBepka ycToiunBoCTH MeToza Diiiepa
TTorpeHOCTh OKpYI/IeHUs B MeToze Diiepa ITpo6/ema BeiGopa 11ara UHTErpUPOBAHHUSL.
MeTopp! OLIEHKH ¥ M3MeHeHHUs Li1ara B npotjecce pacyeta Metoz Diinepa A/ CUCTeM
nuddepeHLaNBHBIX YPi i1. Ero nporpammHas peanmsaius Metog Diinepa-Komm. Ero
reomeTpuyeckuit cmbic Metog Pynre-Kyrra Metog Pynre-Kyrra-MepcoHa ¢
aBTOMaTHyeCcKnUM BbIGOpoM 1itara. Ero nporpamMmHas peaausariys.

10

e

Paspnen 9. P muddep: JIbHBIX YP /i B 4aCTHBIX NPOM3BOJHBIX.
JubdepenipansHoe ypaBHeHue TerIonpoBoAHOCTH TUIOBbIe FPaHUUHbIE YCIOBUS K
nuddepeHIaTbHOMY yPaBHEHHIO TeTIONPOBOAHOCTH MeTo/ibl anmnpoKCHMaLin
NpOM3BO/HBIX. SIBHas cxeMa. AJITOPUTM M NporpaMMHasi peanusanys. OLleHKa TOUHOCTH U
ycroitunBoct HesiBHast cxema. AJITOPUTM M MPOrpaMMHasi peanusarius. OlleHKa TOUHOCTH 1
YCTOHUMBOCTH.

10

Bcero 3a 7 cemecTp

108

51

34

17

57

100

Bcero no gucHUIUINHE

108

51

34

17

57

100

3.2. JTabopaTopHbIii NPAKTUKYM

Homep 1 HanMeHOBaHHe pa3jesa
AVCLIUILTUHBI

Tema 1a00paTOPHOro MpPaKTUKyMa

Oo0neMm,

aya.
4acoB

Pazpen 2. UucneHHbIe METOABI
pelLieHUs] TPaHCLeHAeHTHBIX
ypaBHEHUM.

CpaBHeHue 3¢ ¢heKTUBHOCTH pellieHust
TPaHCLIeH/IeHTHBIX ypaBHEHUN Pa3/MUHbIMU
MeToJaMHu

Paspen 3. Pemenue 3azau B rakere

g | kW| N

Wolfram Mathematica.

Pab6ora B nakete Wolfram Mathematica. DneMeHTbI
MPOTrPaMMUPOBAHUS

PelieHue ypaBHeHMI 1 CCTeM YpaBHEHUI

PaboTa ¢ MaccrBamMy ¥ MaTpHLIaMU

ITpou3BoaHbIe, MHTErpasisl U AuddepeHIaTbLHbIe
ypaBHeHUs. PellleHre TUHaAMUUECKUX 3a/1au

A OININ B

ITocTpoenuie rpadyKoB U rosieid GyHKIMI IByX
repeMeHHbIX. PellieHue 3a/jau ONTUMU3ALIAN

Bcero 3a 7 cemectp

17

6

36701




3.3. CamocTosnTenbpHas padora crygenta (CPC)

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

1 |cpene Pascal «I/IHQ)opMaTI:IKa». CaMOCTOHUTEJIbHOE M3yUeHHe A3bIKOBbIX 6

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

o |UHCIeHHbIe MeTO/BI [ToBTOpEHMe paHee H3yyeHHOro Marepuana. CaMoCTosITeIbHOE 5
pelLeHust H3yueHre MeTO/IOB MPOCTBIX UTePALUi, ITOJIOBUHHOTO Jie/IeHMS,
TPAHCIIEHAEHTHBIX |CeKYyIMX U HbroToHa

3 |ypaBHeHUil. IToaroroBka K jaboparopHoii pabore Nol 6

4 IToaroroBka K aboparopHoii pabore Ne2 2

5 |Pasnen 3. Pewenne |[10AroTOBKA K s1aG0paTopHO#t pabote Ne3 2

6 |3amau B makerte IMoaroToBkKa K 1abopatopHoit pabote Ned 1

7  |Wolfram IMogroToBka k naboparopHoii pabore N5 2

g |Mathematica. IToaroToBKa K jaboparopHoii pabore N6 1

9 IMToAroToBKa K KOHTPO/IbHOM pabote Nel 3
Pazgen 4. PeltieHue

10 |cucrem 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
ypaBHEHUM.
Paszen 6. IToaroroBka K ayfuTOpHOMY NpakTUKyMy. [IoBTOpeHue paHee
12 |[Guenennsie metons |73y IEHHOTO Matepuarna. CamocrosTenbHOe u3yueHue teM «Metof 4
bl .
J—— MOKOOP/IMHATHOTO CIyCKa» U «MeTo/; HAaUCKOPeUIIIero CIycKa» 1o
yueOHOI uTeparype
Paszpgen 7. ITogroToBka K ayAUTOPHOMY IIPakTUKyMy. [IoBTOpeHue paHee

13 Brruricienue M3yueHHOTo MaTeprasa. CaMoCTosiTe/TbHOe U3yueHre TeM «MeTog 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
ypABHeHET B M3yUeHHOrO MaTepuarna. CamocrosTenbHOe u3yueHue teM «Metof
OJTHBIX Olinepa Jj19 OGHOTO AHqu)EPEHHIfaHbHOFO 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

JIUTeparype
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 7 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA TNCIIAII/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3 4 |5/ 6 (7| 8 |9/10 |11 | 12 |13 14 15| 16 17
7 JIP Op JIP AP JIP Kourp.P. AP Bomnp. Ok3
YcnoeHble 0603HaUEHUS:

e JIP — ApiarHOCTHUeCKasi paboTa;
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¢ JIP — naboparopHas paboTa;
¢ KoHTp.P. — KOHTpO/bHasE paboTa;
e Borp. 3K3 — BOIIPOCEHI K 3K3aMeHY.

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
¢ jyabopaTopHasi paboTa;
e KOHTpO/bHasi pabora;
e BOIMPOCHI K 3K3aMeHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMIpOBOJUTCA B CI)OPMaX:
¢ DK3dMeH.



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
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PakeTHO-KOCMMueckasi TexHuka BI'TY "BOEHMEX" um. [1.®. YctunoBa kadenpoit A4 CTAPTOBBIE U
TEXHUYECKUWE KOMIUIEKCBI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[TK-3.2 CriocobeH TIPOBOJUTHL PACUETHYI) W IKCIIEPUMEHTANbHYI0 OTPA0OTKY JWHAMMKA U TPOYHOCTH
KOHCTPYKLIUM U3[e/IMI paKeTHO-KOCMHUUECKOW TEXHUKH.

Cojep>kaHre JUCLIMTUTMHBI OXBaTHIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C MaTeMaTHUECKUM MOJIeMPOBaHUEM M
pellleHHeM 3a7iad TIPOEKTUPOBaHKS Ha KOMIIbIOTEpe:

1) pellieHre BHIUMCIUTEIBHBIX 3a/iad B lakete Wolfram Mathematica;

2) 3HAKOMCTBO C YMCJIeHHBIMA METO/IaMH U aJlTOPUTMaMU;

3) oOyueHue KX NMPOrpaMMHOM pear3alyu.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e KOHTpOJbHas pabora;
e BOMPOCHI K 9K3aMEHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
Tpe/[yCMOTpPEeHBI JIeKIIOHHBIe 3aHATHs (34 4.), 1abopaTopHbli pakTHKyM (17 4.), camocTosiTesibHasi paboTa
ctyzeHrta (57 4).

11



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.

HaumeHoBasme paGoTsI Pexomenpyemas TpyRoeMKOCTB,
JuTeparypa yac.
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. [1. ®.
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. B. A. Cpouxo. .
[ToBTOpEHMe paHee U3yyeHHOro Mareprana. CamocTosTenbHOe Uuc/ieHHbIe MEeTO/bI: 5
M3ydeHre MeTO/IOB MPOCTHIX UTePaLiUii, TTI0JIOBUHHOTO Jie/IeHus, CII6.: Jlans, 2010 (3)
cekyimx U HerotoHa . UncieHHbIe MEeTObI:
IMozroroeka k naboparopHoii pa6ore Nel Mockga: FOpaiir, 2019 (2) 6
Wroro no pasgeny 2 11
Pa3gen 3. Pemienne 3aau B nakere Wolfram Mathematica.
IMoaroToBka K mabopatopHoii pabote Ne2 2
[MogroroBka Kk 1aboparopHoii paborte No3 B. I1. JIbSIKOHOB. . 2
IToaroroBka K j1aboparopHoii paborte Ned Mathematica 5/6/7: M.: 1
[Moxgroroeka K naboparopHoii pabore No5 AOMK Tlpecc, 2012 2
IToaroroeka K saboparopHoii pabote Neb (1,2,3,4) 1
IToAroToBKa K KOHTPO/IbHOM pabote Nel 3
Wrtoro no pa3geny 3 11
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. [I. .
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

Komm).
IMoaroToBKa K KOHTPO/bHOM paboTe Ne2 . UnceHHble METOABL: 3
Mockga: FOpaiit, 2019
[NoaroroBka K ayAUTOPHOMY IIpakTUKyMy. [loBTOpeHMe paHee (5,6)
M3yUeHHOrO MaTepuaa. CamocrosiTenbHOe H3yueHne TeM «MeTof |y rapme e eToBI
Dlinepa [ OHOTO AHdJ(il)epeHI_[I:lIaJILHOFO ypaBHeHI/IH.uOCHOBHoe pelleHYst KPaeBbIX 34124
COOTHOLLIeHHE 1 TeOMETPUYECKHH CMbICTI», «Mertof, Bgnepa A1 | s nuchdepeHIHaTbHbIX 3
CUCTEeM /:;Hq)q)epeHuHaanmz( ypaBHeHUit», «MeToz Dityiepa- ypasHenuit: CI16.BI'TY
Korumn. }éro reoMeTpuuecKum cMbIc/» U «Metoz PyHre-Kyrra» 1o "BOEHMEX" um. [I. ®.
yuebHoii muTepatype Verurora, 2009 (2,3)
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 BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

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.

Bonpocsl K 3k3ameHy
[TepeueHnb BOTIPOCOB K 3K3aMeHY npefcTassieH B Y MK AVCLIUIIIMHEL.

JK3aMeH

Homyck K 3k3ameHy 0dopMJIsieTCsl TTPH YC/IOBUM TIOJIHOTO BBITIO/IHEHUST BCeX MEPOTIPUSITHH,
TpeJyCMOTPEeHHBIX rPpaKOM KOHTPOJIbHBIX MEpPOTIPUSTHH.
DK3aMeH TI0 TUCLIMTTMHE TIPOXOAUT B (hopMe YCTHOTO cOOeCceIoBaHUS U OTBETOB Ha BOMPOCHI K 3K3aMEHY.
[IpenopaBarens 3afaeT YeTbIpe BOIIPOCA.
[IpaBu/bHEIN OTBET Ha [IBa BOMPOCA SIB/SIETCS] OCHOBAHUEM /1J1s1 TIOJTYUeHUsI CTYJeHTOM OLIeHKU
"yIOBIETBOPUTEJILHO" MO JUCLIUILIMHE.
[TpaBu/IbHLIN OTBET Ha TP BOTMPOCA SIB/SIETCS] OCHOBaHUEM [I/Is1 TIONTyUeHUs! CTYZIeHTOM OL[eHKHU "'XOpolLo" 1o
JUCLIUTIUHE.
[TpaBM/IbHBIN OTBET Ha UETHIPE BOIIPOCA SIB/IIETCS OCHOBAHUWEM [JIsI TIO/TyYeHUsI CTYIeHTOM OIeHKH "OT/IUYHO"
0 AUCLIUIIIUHE.

14



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B & X E
KOHTAKTHOM =z % § g %
a dopme T > T =
= o é g % g < 5
@) (@) g = S H A
& | 3 HaunmeHoBaHMe pa3s/ienoB U h ’§ ERl &g 0
2 = JMAAKTUUEeCKHNX eNHHULY U T E, e S = T =
X | g 2| 9| E |aglEe| ®¢ & O
¥ =sE|2¢ = T
8 E &= S & o~ < Q
g E > =3
= & =
= o
Paspen 1. Pabora B cpeae Pascal KonTponbHas
4 7 ABC.NET. 9 3 3 0 6 10 pabota
Pazpen 2. UnciieHHbIe MeTO/IbI KOHZggJ;ZHaH
4 7 |pellieHUsi TPAHCLEHAEHTHBIX 18 7 5 2 11 15 P ’
. JTabopaTopHasi
YPaBHeHHH.
pabora
KonTponbHas
Pazpen 3. PenieHue 3aja4 B raKkeTe pabora,
4 7 Wolfram Mathematica. 34 1 23 8 15 1 15 JlabopatopHast
pabora
Pa3fen 4. PellieHre cUCTEM KOHTDONBHAS
4 7 |nuHeHHBIX anredpanyecKux 6 3 3 0 3 10 b
. pabora
ypaBHEHHH.
4 7 Pazpen § Pewmenue cucrem 9 3 3 0 6 10 KontposnbHas
HeJIUHeNHbIX YPaBHEeHUH. pabora
4 7 Pa3pen 6. Unc/ieHHbIe MeTO/bI 7 3 3 0 4 10 KonTposibHas
ONTHMU3ALHM. pabora
4 7 Paspen 7. Beruucienue 7 3 3 0 4 10 KonTposibHas
onpe/ie/IeHHBIX HHTErPaJIoB. pabota
Pa3pesn 8. Pemenue
4 7 aud¢epeHnHaNbHBIX YPABHEHUH B 9 3 3 0 6 10 KonrponbHas
TOJTHBIX MPOU3BOJHBIX U UX CHCTEM pabota
(3agaua Komm).
Pazpnen 9. Perrenue KOEZ%(;];ZHM
4 7 |pmddepeHnpanbHBIX ypaBHeHHH B | 9 3 3 0 6 10 Borpoch! K
YaCTHBIX MPOU3BOJJHBIX.
9K3aMeHy
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 100
Bcero mo AuCIUILIHHE 108 | 51 | 34 17 57 100
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Onenounblie MaTrepuasbl no jucuumiudie YUC/IEHHBIE METO/AbI ITIPOEKTUPOBAHUSA

ITK-3.2 - CnocoGeH npogodumsp pacuemHylio U 3KCnepumMeHmMa/abHyl0 ompabomky OUHaMUKu U npoyHocmu
KOHCMpYKyutl u3oe/n1uil pakemHo-KoCMU4ecKoll mexHuKu

Ne 1 TIpouwuTaiiTe TeKCT, BbIOEpHTE MPaBHI/IBHBIN OTBET U 3allIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BHIOOD
oTBeTa

UeMy paBHO HarlpsbkeHHe B CKaTOM UM PacTSHYTOM CTep>KHe?

1.  YactHOMY OT fieneHus ycunus Ha AedopMaLifio

2.  Tlpou3BeaeHuro Tpejiesia MPOYHOCTH HA YIIPYTroe cMellleHue

3.  Ilpow3BegeHuro MoAy/nsl YIIPYTOCTHU Ha YIIPyroe NiepeMeliieHue
4.  TlpowusBemeHUIO yCWIUs Ha Ze(OpMaIiio

5.  Ilpou3BeseHHI0 MOAY/S YIIPYTOCTH Ha JeopMaliuio

6. YactHomy OT fesieHus AedopMaLii Ha MOAY/Ib YTIPYTOCTH

7.  IlpomsBegmenuto msedopMaiyii Ha MO/ b CABUra

OTHoI11eHHIO TIpefiesia TeKyuecTH K JedopMaLiin
Ne 2 TIpouwuTaiiTe TEKCT W 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

3anuilMTe COOTHOIIeHHE B MaTPUUHOM (hopMme, ompesesitoliiee 3aBUCUMOCTb YCUIIUS B y3/1aX
CTEepP>KHEBOTO 3/IeMeHTa OT TiepeMell[eHU U YKaXKUTe, UTO SIB/ISIeTCSI B 9TOM COOTHOIIIEHUH MaTpuLiei
YKeCTKOCTH KOHEeUHOTO 3/ieMeHTa?

Ne 3 TIpouwTaiiTe TEKCT U 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

3anuiumTe MopsiI0OK MOMyUeHUs] COOTHOLLIEHUH [i7isl CTEP)>KHEBOI0 KOHEUHOI'O 3/1eMeHTa C NMOMOLLbI0
MeToga Putija

Ne 4 TIpouMTaiiTe TEKCT M YCTaHOBUTE COOTBETCTBHE

Hioke NpuBeEeHBI OTIpefe/ieHrs, COOTBETCTBYIOLIWE ITOHATUAM U3 00/1aCTH UMCIeHHBIX METO/J0B.
ITocTaBbTE B COOTBETCTBUE oripefie/;ieHUsAM U3 MIpaBOTro CTO]'I6L[a TIOHATHA U3 JIEBOI'O:

1. JIokanbHas o
A. wMarpuilia, ornpeie/isitoIias 3aBUCUMOCTD y3/I0BbIX YCUIUM OT

MaTpuLia o
y3/I0BbIX IepeMellieHUH /i7isi OAUHOYHOTO 37IeMeHTa
JKeCTKOCTH
2 Mero B. npubmpkeHHBIH MeToZ, perieHus JuddepeHIaTbHBIX
P'Hma a yPaBHEHHI, OCHOBaHHBIN Ha Pa3/ioKeHUH B psifi I0 K03 durieHTam 1

MHWHUMUK3all1 HOTEHuHaﬂbHOﬁ SHEPrun

3. TI'nobanbHas .
C. mMarpuija, orpeze/sitoliast 3aBUCUMOCTD Y3/I0BBIX YCUUH OT

MarpuLa "
Y3/I0BBIX [TIepeMellleHHH /11 CUCTEMBI L{e/TUKOM
JKeCTKOCTH
4.  Bektop
BHELLIHUX D. BekrOp, onpezesOLMi Harpy3Ky Ha KaXK/blid y3e/1 CUCTeMbI
Harpy3ok

E. wMartpuiia, onpe/enstolijasi 3aBUCUMOCTb Y3/I0BbIX IepeMelieHni
OT Y3/I0BBIX YCH/IWH [/l OZIMHOUHOI'O 3/1eMeHTa

F. marpuija, onpezenstomias 3aBUCMMOCTb Y3/I0BBIX IlepeMellleHUH OT
Y370BBIX YCHIWH [I7IS1 CUCTEMBI LIe/TMKOM

G. BeKTOp, onpe/esstoIIMii Harpy3Ky Ha KaKAbIM 3/IeMEeHT CUCTEMBbI

H. npubmbkeHHBIN MeTO/ pelieHus AuddepeHIHaNTbHbIX YPaBHEHUH,
OCHOBaHHbBIM Ha KUHETUUeCKOW SHepruu

Ne 5 [IlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
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Hwxe MpUBeAEeHbI OIIpeie/ieHrs, COOTBETCTBYIOIIIME TIOHATHUAM U3 00/1aCTH YMC/TeHHBIX MeTOJ0B U
MeTO/ia KOHeUYHBIX 3/IeMEHTOB. IlocTaBbTE B COOTBETCTBUE oripezie/jiIeHrUAM U3 I1paBOro CTOJ'I6L[a TIOHATUA
H3 j1eBOoro:

A.
ll_I.OTEHL[I/IaJ'IbHaH L, \ 2
f %
SHeprus l E .1 |"" df [ | (‘h
nedopMaruu N l d_ |
CTepyKHsI - ° ANy
7. B.
OTHOoCHTebHasA
Aedopmariyis du
CTep>KHS B —
0CEBOM d\‘
HarpaB/IeHUH ’
C.
3. Marpuya
JKeCTKOCTH A- E 1 —].
CTEP)KHEBOTO [k] P
3/IeMeHTa L _1 1
4. D.
Hamnpsokenune
CTEP>KHEBOTO E - £
J71eMeHTa
E.
L, d 2
<[ du
EA4 L— |
oL
F.
d-u
2
(.h.
G.
(k] 4-E[1 1
L 1 1
H.
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Ne 6

Ne 7

Ne 8

Ne 9

&

IIpouuTaiiTe TEKCT M YCTAHOBUTE TIOC/IE/I0BATEbHOCTD
OnuimuTe MOPSIOK pellieHus 3aJjaul MeToloM Putiia

1.  pa3/ioKuTb HEM3BECTHYIO NlepeMeHHYI0 B Psifi 110 33/laHHbIM KOOpWHaTaM

2. obecrieunTdb BBITIOJHEHWE TPAHUYHBIX YCIOBHM (B TOM C/lydae, eC/iv UCIOIb3yeMoe Pas/iokeHre
WM He Y/IOBJIETBOPSIET)

3.  HaWTH Heu3BecCTHbIe KO3 HULMEHTHI Pa3/IOKeH!s TI0CPeACTBOM MUHUMU3aLUH TTOJTHOM
MOTeHL{Ua/IbHOW SHEePriuu CUCTEMBI

4. mnopctaBUTh KO3hOHUIHEHTRI B UCXOHOE Pa3ioXKeHHe
[TpounTaiiTe TEKCT U YCTAHOBUTE MOC/IeJOBATEIbHOCTh
Onwirite nopsiiok paboTel B cpesie workbench 711 aHany3a MPOYHOCTH KOHCTPYKIUH:

1.  3ajaHye reoMeTpUu B FeOMETPUYECKOM IIPeIpoLieccope
2.  TIOCTpOeHHe CeTKU B CeTOYHOM IIperpoLieccope

3. 3ajjaHue rpaHUYHBIX YCIOBUI (Harpy30K U 3aKperuieHuil)
4.  BBINOJIHEHUE PelleHUs

5. aHa/mu3 pe3y/ibTaToB B MOCTIPOLIECCOpPe

HpquTaﬁTe TeKCT, BbIGepI/ITE HpaBHJ'[LHLIﬁ OTBET U 3allMIINTEe apryMeHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

Kaxkoe fielicTBHe JO/DKHO Ipe/iIieCTBOBaTh HEIIOCPESCTBEHHOMY PeLleHUI0 CHCTeMbl JIMHEHHBIX
ypaBHEeHUI MeToJa KOHEYHbIX 27IeMeHTOB?

1.  TIpeoGpa3oBaHue OKAIbHBIX MaTPHI] KECTKOCTH
2. Tlocrpoenue r106aMbHOM MaTPHULIBI )KECTKOCTH
3. IlocTpoeHue BeKTOpa BHELIHUX CUJI

4. TIpeobpa3oBaHue MaTPHIIbI )KECTKOCTH U BEKTOPA BHEIIIHUX CHJI B COOTBETCTBUU C TPAaHUUHBIMHU
YCIOBUSIMU

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

Kakwue Yy3/10BbI€ CTEeIleHU CBO60,E[I>I SBJIAOTCSA HEM3BECTHBIMM [IJI1 CTEPXKHEBBIX KOHEUHBIX 371eMeHTOB?

1. nepemelenus
2.  ycunus
3.  HanpsbKeHust

4.  pedopmaryu
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Ne 10 TTpouwTaiiTe TEKCT, BRIOEPUTE MPABUILHBIE OTBETHI M 3alMIIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakwue Turibl KoHTakTOB B Ansys Mechanical sBasitoTCSt TMHEMHBIMU?

4.

5.

Bonded
Frictional
Frictionless
Rough

No separation

Ne 11 TTpouwuTaiiTe TEKCT, BbIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue MEeTO/bI MOT'YT OBITH HCII0/Ib30BaHbI [J11 TIOCTPOEeHKA MaTPpHIL] )KeCTKOCTU KOHEUHBIX 3/IEMEHTOB!

1.  Ilpsimoii MeTof
2.  Mertop Puriia
3.  Meron HeroToHa
4.  MeTto/ HaUMeHbIIINX KBa/IPaTOB
Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTe NPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB
TTpu MOMOIIY KaKUX TPAHUYHBIX YCJIOBHH C/Ie/lyeT 3aKPerIsiTh y3/Ibl /71 6a/I0OUHBIX Mo/iesiel B Ansys
Mechanical?
1.  Displacement
2. Remote displacement
3. Cylindrical support
4.  Fixed support
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