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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

YN C/IEHHBIE METO/IbI
Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
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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 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
YNCJ/IEHHBIE METO/IbI

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
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

Hucuynmna YACJIEHHBIE METO/IBI siBnisieTcst JUCHUIIIMHOMN YacTH, (JopMHUpyeMo
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY T10 HarpaBsieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA.

CopepkaHvie  JUCIUIIIMHBI ~ SIBJISIETCSI  OCHOBOM  yia  ocBoenusi aucimmuiud: JUHAMMKA
JIEMEHTOB CTAPTOBbLIX KOMIIVIEKCOB.

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
MaTeMaTH4yeCcKOro aHa/lv3a U MOZlelIMpOBaHus, TeOPETUUYECKOTO U SKCIIePUMEeHTaIbHOTO UCC/IeJOBaHHS
JI71s1 pellieHHs] MH)KeHepHBIX 3a/iau ITpodeCCUOHAIBHOU e TeTbHOCTH

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMBbHOM cdepe AesTeIbHOCTH I PelleHUs
WH)XeHepHbIX 3a7au



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]

BCETO

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

JlaGopaTopHbIii
NPaKTHKYM

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

TIK-1

Paspen 1. Padora B cpege Python. OcobeHHocTu nHTepdeiica uHTepripeTatopa Jupyter
OcCHOBHbIe KOHCTPYKLMH s13biKa Python CpezicTBa 0T1axky nporpamm B cpefie.

11

—_
w

Paspen 2. Uuc/1eHHbIe MeTOABI pellieHHs1 TPAHCIeH/eHTHBIX ypaBHeHH. MeToy| IpoCTbIX
WTepaLyi. YCiIoBre CXoAuMOCTH. MeTog ro/oBUHHOTO AeneHus. [IporpamMMHast peanusarust.
Merog cekyuux. MeTog o6paTHoii napabonuyeckoii HHTepronsiyu. Meton HetoToHa.
OcobeHHOCTH TTPOrPaMMHOIT peau3aLiy. AJITOPUTMBI JI0KATN3aLdN KOPHEH.

17

10

10

Paszpen 3. Pemenue 3ajau B nakere Maple. Beesenne B naketr Maple. OcobeHHOCTH
nHtepdetica 1 NpUHLMIILI paGoThl B akeTe. ITpocTeiiiye orneparyu. [TOHSTHE O YUCIOBBIX U
CHMBOJIbHBIX BBIYAC/IEHUSX. D1eMeHTbI TIpOrpaMMHpOBaHUs. Perienne anre6panqec1<nx
ypaBHeHHit 1 cucteM. [ToHsitre crmcka. PaboTa ¢ MacciBamMu 1 MatpuiiaMu. IIpousBogHbIe,
WHTerpasbl U fuddepeHiianbHble ypaBHeHMs. PellleHne frHamMuueckux 3aziad. IToctpoenne
rpaduKoB U rosieit GyHKLMI ABYX NepeMeHHbIX. PellleHue 3a/ia4 ONTHMU3ALMU.

35

23

15

12

15

Paspen 4. P cucTeM HHBIX anredp KHX yP . AnropuTt™m MeTozia
Taycca 1 ero nporpaMMHast peanusauus. Metoz I'aycca /11 CUMMETPUUHBIX M JIEHTOUHBIX
Marpul. [ToHsiTHe 0 BbIOOpe I7TaBHOTO 371eMeHTa.

10

Paspen 5. P CHCTeM He. HHBIX yp i. [IpumeHenue Metoza HetoToHa Asist
CHCTEM HeJTMHEeHHbIX anreﬁpamqecm/lx ypaBHeHl/Il‘/‘L CBEAEHI/IE 3a4a4uu O NMOMCKe perieHnus
CHUCTEMbI HeJTMHEMHBIX anreﬁpauqecxylx ypaBHeHl/Iﬁ K OHTI/IMI/B&L{HOHH()ﬁ.

10

Paspen 6. UncneHHbIe MeTOABI oNTHMH3ANUH. [locTaHOBKA He/TMHENHON 3afaun
ONTHMH3aLMH. Bu/pl orpaHiyenuii 1 criocobsl MX ydyeta. MeTog wtpadHbIx GyHKLMH. MeTog,
TOKOOPAMHATHOIO CriycKa. MeToz HaucKopeiiiiero criycka. MeTog, c/iydaidiHOro roucka.
Oco6eHHOCTH MPOrpaMMHOM peanu3aluy. 3a/jauy ONTUMHU3ALMH TeXHUYECKHUX CHCTEM B
TipoLjecce MPOeKTUPOBAHUS.

10

Paspen 7. Beruuc/ieHue onpe/e/ieHHbIX HHTerpaaoB. MeTos NpsiIMOYTrolbHUKOB. MeTo,
Tpaneryid. Metoz CumricoHa. [IporpamMMHast peamsanust.

10

Paspen 8. Pemenne auddepeHnHaIbHBIX ypaBHEHHH B NOJTHBIX MPOU3BOAHBIX H HX
cucrem (3agaya Komm). [TpuBeieHre pa3nuyuHbIX ()OPM 3arMCH YPaBHEHUH AUHAMUKH K
crangaptHoi ¢opme Korun. Metog, Diinepa st ogHoro AuddepeHIpanbHOroO ypaBHeHuUs.
OCHOBHOE COOTHOLLIEHHe ¥ reOMeTpruueCKUi cMbIc/1. OLieHKa MOrpelHOCTH MeToza Diepa.
IonsTre o nopsiake TouHocTH MeTozAa. [IpoBepka ycToituMBoCTH MeToza Diisiepa.
TTorpelHoCTb OKpYIVIeHHs B MeToge Diiiepa. IIpobema BeiGopa Il1ara MHTErpUpOBaHHsI.
MeTo/ibI OLIEHKH ¥ U3MeHeHHs! 11ara B rpoljecce pacyera. Metoz Diiiepa A/1s cucTeM
nuddepeHLpanbHbIX ypaBHeHui. Ero nporpammHas peanusarusi. Metog, Oitnepa-Koum. Ero
reoMeTpuyecKuii cmbics. Metog Pynre-Kyrra. MeTog Pynre-Kyrra-Mepcona ¢
aBTOMaTHYeCKUM BbIOOPOM 1uara. Ero nporpaMmMHasi peanisanusi.

10

Pazpen 9. Pemrenne auddepeHHaIbHBIX ypaBHEHHH B YACTHBIX NPOH3BOJAHBIX.
JnddepeniansHoe ypaBHeHHe TeT/IONpOBOAHOCTH. TUTIOBbIe TPaHUUHbIE YCIOBUS K
nuddepeHLaTbEHOMY YPaBHEHHIO TETJIONPOBOAHOCTH. MeTo/ibl anMpOKCUMAaLiK
TIPOU3BOJHBIX. SIBHast cxema. AJ'[I‘DpI/ITM Y NIpOrpaMMHas peaan3sanys. OueHKa TOYHOCTH U
yCTOl:I‘-IPlBOCTPI. HesiBHas cxema. A}'ll'Opl/ITM U TNporpaMMHasi peajv3anus. O]_[eHKEl TOYHOCTU U
YCTOHUMBOCTH.

10

Bcero 3a 6 cemectp

108

51

34

17

57

100

Bcero no gucuyIIinHe

108

51

34

17

57

100

3.2. JIaGopaTopHbIii NPaKTUKYM

Ne Homep u HaiMeHOBaHuUe pa3jesia
n/no JMCIIMIL/TUHBI

Tema /1ab0paTopHOro NMpakTHKyMa

Oo0nemMm,

ayp,.

YacoB

Pazpen 2. UucneHHbIe METOZBI
1 |pelueHMs TpaHCLEHAEHTHBIX
ypaBHEHUM.

CpaeHenue 3(p(peKTUBHOCTH pelieHust
TPaHCLIEH/IEHTHBIX YPaBHEHUN Pa3/IMUHbIMU
MeTO/aMHt

Pazgen 3. PertieHue 3a/1au B I1aKeTe
Maple.

g (W N

Pab6ora B nmakete Wolfram Mathematica. DmeMeHTsI
MpPOrpaMMHPOBaHUS

Pemienue ypaBHeHUi U CUCTEM yPaBHEHUM

Pabora c MaccHBaMH ¥ MaTpyLjaMy

ITpousBogHble, HHTErpasbl U AuddepeHIanbHbIe
ypaBHeHusl. PellleHre [uHaMuuecKuXx 3ajau

A OININ B

IMocTpoenue rpacdvkoB U noseii GyHKIMI IBYyX
repemMeHHbIX. PellieHue 3aiau ONTUMU3aL[UN

Bcero 3a 6 cemectp

17

3.3. CamocrosnTenpHas padora crygenra (CPC)

6
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Homep u
Ne HavMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3aaHus
n/n paspena 4acoB
JUCLUIIUHBI
[ToproToBka K ayaiUTOpHOMY IpakTUKyMy. [IoBTOpeHUe paszjenoB Kypca

1 Paszen 1. Pabora B |«MHbopMaTrKa». CaMOCTOATE/TBHOE U3yUeHHE SI3bIKOBBIX 8

cpene Python. KOHCTDYKI[MH, TIPOrPAaMMHOM peasv3aiiuu 1 uHTepdeiica cpenpl Python
Jupyter
Pazpen 2. [ToAroTOBKA K ayJUTOPHOMY 1 1aD0PaTOPHOMY TIPAKTHKYMY.

9 Yucnennsie MeToanl |[IoBTOpeHHe paHee n3yyeHHOro Marepuana. CaMoCTOSTebHOe 5
pellieHus M3yueHHe MeTOZI0B MPOCThIX UTepalLyi, TOJIOBUHHOTO Jie/IeHUs,
TPaHCIIEHAEHTHBIX |CeKyIMX U HproToHa

3  |ypaBHeHuid. [MogroroBka K laboparopHoii pabore Nel 5

4 IToaroroBka K KOHTPO/IbHOM pabore Nel 2

5 IMoaroToBKa K KOHTPOIbHOM pabote Ne2 2
Pazgen 3. PelieHue =

6 IMToaroToBKa K KOHTPO/IbHON pabote Ne3 2
3a/lau B rakeTe =

7 Maple IMToAroToBKa K KOHTPO/ILHOW pabote Ned 2

8 IToaroroBKa K KOHTPO/IbHOM paboTte Neb 2

9 IMoaroTroBka K KOHTpOIbHOM pabote Ne6 2
Paspen 4. Petienne

10 |cucTem JuHelHbIX  |[loAroToBKa K ayJUTOPHOMY MpakTUKymy. [loBTOpeHre paHee 3
anrebpanuecKux M3yueHHOT0 MaTepHuasa U TeMbl «MeTog ["aycca»
ypaBHEHUH.

Paspen’s. Peruere IToaroroBka K ayfUTOPHOMY IIPAKTHK [ToBTOpeHue panee
11 |cucrem HeMHeHbIX | YAUTOPHOMY TIp yMy: p p 5
y M3y4YeHHOI0 Marepuasnia
ypaBHEHUM.
Pasnen 6 IToaroroBka K ayfUTOPHOMY NpakTUKyMy. IloBTOpeHue paHee
AT ©. M3yueHHOro MaTepuana. CaMoCTosiTe/IbHOe U3yueHe TeM «MeToz,
12  |YucneHHBbIE METOABI N 4
MOKOOP/JMHATHOTO CIycKa» U «MeTo/, HauCKOpeHIllero crycka» 1o
ONTHMMU3ALH. o
yuebHOI uTepatype
Pazgen 7. INoaroroBka K ayfUTOPHOMY NpakTUKyMy. [loBTOpeHue paHee

13 Brruricienue M3yueHHOro MaTepuasa. CaMoCTOsITe/IbHOe M3yueHHe TeM «MeTop 3
onpe/ie/IeHHbIX IIPSIMOYTOJIBHUKOB», «MeTog, TpaneLuii» u «Metog CUMIICOHa» IO
HHTerpa’sos. yueOHOM UTeparype

INoaroroBka K ayJUTOPHOMY MpakTUKyMy. [IoBTOpeHue paHee
Paspen 8. Perienue A YAMTOPHOMY TP yMy. p P
M3y4YeHHOro Marepuasna. CaMocTosiTeNlbHOe u3ydeHre TeM «MeToz
b depeHINATBHBIX | o
o Oitnepa jy1s1 opHoro fuddepeHaabHOro ypapHeHust. OCHOBHOe

14 |YPaBHEHHU B COOTHOLLIEHUE U TeOMeTpUUeCKUil CMbIC», «MeTog Ditnepa A1 cuctem| 3
TOJTHRIX mubdepeHIMaTBEHBIX YpaBHEHU», « MeTog Ditsiepa-Komm. Ero
[IPOU3BOJHBIX U UX o o

reoMeTpUuUeCKUil CMbIC/» U «MeTtog PyHre-KyTTa» no yueOHOM
cucreM (3a/1aua
Komm) JIuTeparype

15 IMToaroTroBka K KOHTpPOIbHOW pabote Ne2 3
Pazpen 9. Pemienne |IloaroroBka K ayfuTOpPHOMY NpakTUKymy. [IoBTOpeHue paHee
b depeHMaTBHBIX [M3yUeHHOTO MaTeprasia. CaMoCTosiTe/TbHOe U3yUueHe TeM

16 |ypaBHeHMIi B «InddepennyansHoe ypaBHEHYE TeTUIONIPOBOAHOCTH» U « TUMOBEIE 6
YaCTHBIX rpaHUuHbIe YCI0BUA K AU depeHLIMaTbHOMY YPaBHEHUIO
MIPOM3BOJHBIX. TETIONIPOBOJHOCTH» 110 yueOHOU uTeparype

Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
1(2(3/ 4|5/ 6 |7 8 (9/10|11 |12 |13 14 15| 16 17
6 JIP| | OP| |JIP| | AP JIP Kontp.P. aOp Borp.Jud.3ay, gud. 3au.

YcioBHbIe 0003HAUCHUSA:

e [IP — puarHOCTHUeCKasi paboTa;
¢ JIP — naboparopHasi pabota;
¢ KoHTp.P. — KOHTpO/IbHAs paboTa;
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o Bormp.Iud.3au — Borpock K AuddepeHIIIPOBaHHOMY 3aueTy;
e aud. 3au. — auddepeHIMPOBAHHbIN 3aueT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIb B
cnenyrommx dpopMax:
¢ JIMarHocTUYeckas pabora;
e jyabopaTopHasi paboTa;
* KOHTpOJbHas pabora;
e BOMpPOCHI K JuddepeHIIMPOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTanus IIPOBOJUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . YucneHHoe peleHve HesMHeHHbIX ypaBHeHuid. CI10.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008,
1. pec.
2. . Yucnennbie Metofbl. Mocksa: FOpaiit, 2019, a51. pec.
3. . UnceHHbIe METO/BI PELLIEHHs] KPaeBbIX 3a/au A/ quddepeHipanbHbix ypasHeHui. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2009, 1. pec.
4. A. A. KoHoHoBa, A. JI. BenkoBa. . YpaBHeHUst MateMatnueckoid gusuku. CI16.BTTY "BOEHMEX" um.
. ®. Ycrunosa, 2019, 66 3k3.
. B. A. Tonuapog. . MeToab! ontuMu3auuu. Mocksa: FOpaiit, 2020, 351. pec.
6. B. A. Jamunrep, C. [I. CuMoH>XeHKOB. . VIHpopmaTHKa ¥ MaTemaruka. PellleHre ypaBHeHUi U
ontumu3anus B Mathcad u Maple. Mocksa: FOpaiit, 2020, 311. pec.
. B. B. BapaxnuH, B. I1. Illamnees. . BBefienue B uncienHbid anaau3. CII6.: Jlans, 2005, 7 3K3.
8. I B. Ilpoxopos, M. A. Jlefenes, B. B. Konb6ees. . [TakeT cCMMBO/bHBIX BbIuMcaeHnid Maple V. BI' TY
"BOEHMEX" um. [I. ®. YcTuHOBa, , 311. pec.
9. E. C. bapanoga, E. A. VcakoBa, A. M. TTonos. . JTunetiHas anredopa. CI16.6I'TY "BOEHMEX" um. [I.
®. Yctunona, 2015, 64 5k3.
10. E. C. BapaHoea, I1. M. Bunnuk, T. B. Bunnuk. . InterpasisHoe ucuucienue, CI16.6T'TY "BOEHMEX"
uM. [I. ®. YcrruHoBa, 2012, 221 3Kk3.
11. M. H. KupcaHog. . Maple u Maplet. Perienus 3aau Mmexanuku. CankT-ITerepOypr: Jlanb, 2022, s71. pec.
12. C. PaBuuangupaH. . ['mybokoe obyuenue c mogkperienrieM Ha Python. OpenAl Gym u TensorFlow st
npo¢u. Cankr-ITetepOypr: [Tutep, 2020, 371. pec.

[9)]

~J

5.2. JlononHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS TUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. https://python.ru/ — Python.ru;

2. https://www.opennet.ru/mp/python/ — HAIOM-PIIT®EM Python;

3. https://urait.ru/ — OG6pa3oBarenbHas miardopma «FOpaiiT». [ By30B U CCy30B.;
4. https://e.lanbook.com/ — 3BC JlaHb.

CorpeMeHHbIe podeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

WHbopmalioHHbIe CTIpaBOYHbBIE CUCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryivpoBanusi: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(oOpMalioHHbIH [TOpTaa paBoBOM MH(POPMALUH.

5.5. ITporpamMmmHOe obecrieueHue:

1. Python 3.4;
2. Maple.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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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. ITpoekTop;
2. Python 3.4;
3. Maple.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
YUCJ/IEHHBIE METO/IbI

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa  YMCJIEHHBIE METO/JbBI  sBriseTcss JUCLMIUVIMHON —4YacTH, (opMupyeMoi
yYacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaeieHuio 24.05.01
ITpoekmupoeaHue, npou3goo0cmeo u SKCnayamayus pakem U pakemHo-KoOCMu4eckux Komniaekcos. JucLurimHa
peanusyercsi Ha (akynbrete A PakeTtHo-kocmudeckass Texurka BI'TY "BOEHMEX" um. [].®. YcruHoBa
kKadenpoit A4 CTAPTOBBIE UM TEXHUUECKHUE KOMIUIEKCHI PAKET U KOCMMWYECKUX
ATIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
ITK-1 Crniocoben ucrnonb3oBath CALS-TEXHOMOTUN U OTPE/eSTh BHEIIHUM OO/MK W3/e/Hi, pa3pabaThiBaTh
cocTaB U 00beMHO-MacCOBBIE XapaKTEPUCTUKK CUCTEM, MEXaHU3MOB M arperatoB, BXOASIIUX B paKeTHBIN HIH
paKeTHO-KOCMHYeCKHI1 KOMITIeKC.

Cojiep>kaHue TUCIMTUTMHBI OXBATHIBAET KPYT BOIMPOCOB, CBS3aHHBIX C MaTeMAaTUUECKUM MOJIeTMPOBAHUEM M
pellieHreM 3a7iay MPOeKTUPOBAHUS Ha KOMITHIOTEpE:

1) pellieHre BHIUMC/IUTE/IBHBIX 3a/1au B akeTe Maple u cpezie mporpamvupoBanus Python;

2) 3HAKOMCTBO C YMCJIEHHBIMM METO/IaMH U a/ITOPUTMaMU;

3) oOyueHue KX MPOrpaMMHOM peany3alyu.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

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

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

OO1jast  TPy/I0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmoil AWUCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHelii paktikym (17 4.), camocrositesibHasi paboTa
crypenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
YUCJ/IEHHBIE METO/bI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

13

HaumeHoBanme paGoThI Pexomenjyemas TpyRoeMKOCTB,
JuTeparypa yac.
Pa3gen 1. PaGora B cpege Python.
C. PaBnuanpupas. .
['my6okoe obyyeHue ¢
IToaroToBKa K ayJUTOPHOMY MPAKTUKyMy. [IoBTOpeHHe pa3zienoB nopKpenieHuem Ha Python
Kypca «/Hbopmarrka». CaMOCTOATETbHOE N3yUeHHe S3bIKOBBIX OpenAl Gvm u TensorFlo ’ 8
KOHCTPYKLMi, TPOrpaMMHOM peanu3aliuu U UHTepdeliica cpeabl pezm HS:J (1)11: CaHKT- W
Python Jupyter [TetepOypr: [Tutep, 2020
(1,2,4)
Wroro no pasgeny 1 8
Pa3pen 2. UncieHHbIe MeTOABI pellleHUsl TPAHCLeH/IeHTHBIX YPaBHeHUH.
. UncieHHbIe METO/bI;
IToaroToBKa K ayJMTOPHOMY U J1a00paTOpPHOMY MPAKTUKYMY. Mockga: FOpaiit, 2019 (2,3)
[ToBTOpEHMe paHee U3yueHHOro Mareprana. CamocTosTebHOe . UHC/TeHHOe peliieHye 5
M3y4eHue METO/OB MPOCTBIX UTEPALIH, IOJIOBUHHOTO JENEHUS, | pomo as o ypaBHeHwii:
CeKylpx 1 HpioToHa CII6.5I'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2008
[ToxroroBka K slabopatopHoii pabore Nel (1,2) 5
Wroro no pasgeny 2 10
Pazpen 3. Pemienue 3agau B makere Maple.
M. H. KupcaHos. . Maple u
IToaroroBKa K KOHTPO/ILHOM paboTte Nel Maplet. Pertienust 3azau 2
MexaHUKK: CaHKT-
IMetepbypr: JlaHs, 2022
IToAroToBKa K KOHTPO/LHOM paboTe No2 (1,2,3,4,5) 2
I'. B. IIpoxopos, M. A.
Jlenenes, B. B. Konbees. .
IToaroToBKa K KOHTPOIBHOM paboTte Ne3 Ilaxer CHMBO/ILHBIX 2
BbIUMC/IeHni Maple V:
BI'TY "BOEHMEX" nm.
IToaroroBKa K KOHTPO/ILHOM paboTte Ned %.a.%;;:}?f:[;,((lizﬁ ) 2
CHUMOH)XEHKOB. .
WNudopmaruka u
IToaroroBKa K KOHTPOIBHOM pabote Ne5 MaTeMaTHKa. Pelenye 2
ypaBHEHUU 1 ONITUMU3ALUS
B Mathcad u Maple:
IToaroToBKa K KOHTPO/IBHOM pabote Ne6 Mockaa: FOpaiit, 2020 2
(2,3,4,6)
Wroro no pasgeny 3 12
Pazgen 4. PenieHue cMCTeM JIMHEHHBIX a/iredpandyecKnux ypaBHeHHIA.
[MoaroToBKa K ayAUTOPHOMY TTpakTUKyMy. [ToBTOpeHUe paHee . UncneHHbIe METO/BI: 3
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V3y4eHHOI0 MaTepuasa U TeMbl «MeTog, ["aycca»

Mockea: FOpaitr, 2019 (5)
E. C. bapaHosga, E. A.
Hcakosa, A. M. Ilomoe. .
JIunetiHas anre6dpa:
CII6.BI'TY "BOEHMEX"
uM. [I. ®. YctuHoBa, 2015
(1,2,3)

Wrtoro no pa3geny 4

Pa3fen 5. PeiieHue cucTeM HeITMHEHHBIX YPaBHEHUH.

[NoaroTroBKa K ayAUTOPHOMY IIpakTUKyMy. [loBTOpeHMe paHee
W3y4YeHHOI0 MaTepuasa

B. b. bapaxuuH, B. IL.
[lanees. . Beegenue B
yncneHHbIM aHam3: CII6.:
Jlans, 2005 (3,4)

. HucsieHHOe pellieHue
HeJVHEeHbIX ypaBHeHUM!:
CII6.BI'TY "BOEHMEX"
uM. [I. @. Ycrunosa, 2008
(1,2,3)

Wrtoro no pasgeny 5

Pazpen 6. Unc/ieHHbIE METOAbI ONITHMHU3AL{HH.

[NoaroroBka K ayAUTOPHOMY IIpakTUKyMy. [loBTOpeHMe paHee
M3y4yeHHOro Mareprana. CaMoCTosiTe/IbHOE H3yUYeHue TeM
«MeTo/1 TOKOOP/ITUHATHOTO CIyCKa» U «MeTo/| HauCKOpeHIiIero
CITyCKa» 10 yueOHOM uTeparype

B. A. T'onuapos. . MeTogpl
orntuMu3anu: Mocksa:
FOpaiir, 2020 (1,2,4)

B. A. Hanuurep, C. [.
CHUMOH)XEHKOB. .
Vnadopmarnka u
MaTeMaTtyKa. Perienve
ypaBHeHUM 1 OTITUMU3ALIUS
B Mathcad u Maple:
Mocksa: FOpaiit, 2020
(2,3,4,6)

IO. E. Hectepos. Beegenue
B BBINYK/IYIO
ontuMmu3anuto: M.: M3a-Bo
MILIHMO, 2010 (1,2,4,5)

Uroro no pasgeny 6

Pa3pen 7. Beruuc/ienue omnpeje/1eHHbIX HHTErpasios.

[ToaroroBka K ayJUTOPHOMY TIPaKTUKyMy. [IoBTOpeHue paHee
M3y4eHHOro Matepuana. CaMoCTOsITe/IbHOe U3yUueHNe TeM
«MeTo/, IPAMOYTOTLHUKOBY», « MeTog Tpamneruii» u «MeTof
CumricoHa» TIo yueOHOM UTeparype

. UnceHHbIE METO/IBI:
Mocksa: FOpaiiT, 2019 (4)
E. C. bapaHoga, I1. M.
Bunnuk, T. B. BUHHUK. .
WNHuTerpanbHOe
ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®.

YctuHosa, 2012 (1,4)

Wroro no paspeny 7

3

Komm).

Pa3zpgen 8. Pemenne aquddepeHnyaibHbIX ypaBHEHUH B O/THBIX POM3BOAHBIX U HX CHCTeM (3a/aua

IToaroroBka K ayUTOPHOMY TPAKTUKyMy. [IoBTOpeHue paHee
M3y4yeHHOTO Mareprana. CaMoCTosiTe/TbHOE U3yUeHHe TeM
«MeTopg Ditnepa st ofHOro AUddepeHLaTbHOTO ypaBHEHHS.

. UncieHHbIE METO/BI:
Mocksa: FOpaiit, 2019 (5,6)
. UncneHHbIe METOABI

M3y4eHHOro Mareprana. CaMoCTosTe/IbHOe U3yUeHHe TeM
«InddeperiranpHOe YypaBHEHHE TETIJIONPOBOAHOCTH» U

14

Benkoga. . YpaBHeHus

MaremMaTHuecKou (PU3UKH:

OcCHOBHOe COOTHOLIeHUEe 1 TeOMeTPUYeCKUil CMBIC», «MeTof, pellieHNs KpaeBbIX 3a/jau 3

Oiinepa Ans cucteM AuddepeHManbHbIX ypaBHeHU», «Metog, | mist guddepeHiidaabHbIX

Oiinepa-Komm. Ero reomerpuueckuii cMbICa» U «Metog PyHre- | ypasuenuii: CI16.BT'TY

KyTTta» mo yueb6HOI nuteparype "BOEHMEX" um. [I. ®.

IToAroToBKa K KOHTPO/LHOM paboTe No2 YeruHoga, 2009 (2,3) 3
Wroro no pa3geny 8 6

Pazgen 9. Pemenue quddepernyanbHbIX yPaBHEHUH B YaCTHBIX POU3BOJHBIX.
IToaroroBka K ayfuTopHOMY NpakTUKyMy. [IoBTOpeHue paHee A. A. KoHoHOBa, A. JI. 6
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«TrroBble TpaHUYHbIE YCI0BUA K JuddepeHLaIbHOMY
YPaBHEHUIO TETIOMPOBOJHOCTH» 0 yueOHOM UTepaType

CII6.BI'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2019
(1,2,3)

. BerunciurenbHas
MaTemMartuka. YrucineHHbIe
metogel: CIT6.BT'TY
"BOEHMEX" um. []. ®.
YctrHoBa, 2010 (4,5)

Wroro 1o pa3zeny 9

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHBIE METO/IbI

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

e KOHTpOJbHasi pabora;

e jyabopaTopHasi paboTa;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

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

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U 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
pelleHus TOCPeICTBOM PeasT3arivy ITPOrpaMMHOTO Kofia Ha si3bike Python vmm B cpege Maple.
KonTtponbHas paboTa cunTaeTcsi CAAHHOM, eC/v CTYeHT Aajl MPaBU/IbHBIN OTBeT Ha 0ba Bompoca, a
pe3yJIbTaThl YMCIEHHOTO PellleHHs 3afiau OTJIMUAl0TCs OT STaJIOHHOTO He Oornee, yeM Ha 2%.
BapuaHTbl KOHTPOJIbHBIX paboT rpeAcTas/ieHbl B YMK AMCLUTUIMHGL

JlaGoparopHas pabora

JToMyCK K BBITIO/THEHHIO TaOOpaTOPHOM PabOThI ITPOUCXO/MT, TIPH YCIOBUM HAJTUUMS Y CTYAEeHTa
MeYyaTHOW BEPCHUM TUTY/ILHOTO JIMCTA OTUeTa 1o labopaTopHoii pabote, B hopMe yCTHOTO cobeceoBaHuUs 110
TeMaTuKe abopatopHoit paboTbl. OTBeThI Ha Gosiee 50% BOMPOCOB SBAAETCS AOMYCKOM K 1abOpaTopHOM
pabore.
OrueT 1o slabopaTopHOii paboTe Mpe/CTaB/IsIeTCs B TIeUaTHOM BH/ie B Jopmare, IpelyCMOTPEHHOM JIJIst OTueTa
1o slabopaTopHoii pabore. 3aluTa 0TYeTa IPOXOJUT B hOpMe JJOK/Iazia CTY[EeHTa 10 BLINOJHEeHHOH paboTte u
OTBETOB Ha BOTPOCHI NperiofaBaresisi. [IpaBusibHbIe OTBeThI Ha 6osiee 50% BOMPOCOB SIB/ISIFOTCS 3aIUTON
sabopaTopHOM pabOThI.

Bonpocs! k puddepeHIUpOBaHHOMY 3aueTy
[Nepeuens BorpocoB K AuddepeHIMPOBAHHOMY 3a4eTy IpejcTasieH B Y MK AUCIUITUHBL.

JuddepennmpoBaHHbIii 3aueT

[JonyckoM K caue auddepeHLIPOBaHHOTO 3a4eTa sIB/ISeTCS BBITOJHEHHE BCEX MEepPOTIPUATHUH,
MpeAyCMOTPEeHHBIX TPaUKOM KOHTPOJIBHBIX MePOTNPUATHI pabodeii MporpaMMbl AVCHUTIIAHBL.
i depeHIMPOBaHHbIN 3aUeT M0 JUCLIUIIIMHE TIPOXOJUT B (hopMe yCTHOro cobecesoBaHMst M OTBETOB Ha
BOMPOCHI K AnuddepeHLIpoBaHHOMY 3aueTy. [IperojjaBarenb 3ajjaeT YeThIpe BOIPOCa.
[IpaBu/IbHEIM OTBET Ha [iBa BOMPOCA SIBSIETCS] OCHOBAHUEM JI/IS1 TIOTYYeHUsI CTYAE€HTOM OLIeHKHU "'3auTeHOo-
Y[ OB/IETBOPUTEJILHO" 110 JUCLIATI/IUHE.
[IpaBU/BHEIN OTBET Ha TPU BOMPOCA SBJSETCS OCHOBAHUEM /151 TIOMy4eHUsI CTyJeHTOM OL|eHKH ''3auTeHo-
XOpOLIO" MO AUCLUTIJTUHE.
[IpaBUABLHBIN OTBET Ha UeThIpe BOTIPOCA SIB/SIeTCS OCHOBAHKEM /i/isl TI0/TyueHUs CTY/€HTOM OLIeHKU "'3auTeHo-
OT/IMYHO'"' T10 IUCLIUTIIUHE.
[epeueHs BOMIPOCOB K AuddepeHIMPOBaHHOMY 3adeTy TpejcTasiied B Y MK muCIUIIMHbL
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHA B © E
v R ©
KOHTaKTHOM = g - =)
3| =% =N
a ¢dhopme -~ = T
= o 58 F %0
8 g HaunmeHoBaHMe pas/ie/ioB h ’§ EE| £ ) o)
E S |4 AUJaKTHUYeCKHX efuHHL | o = E.. E, e : g E E 8
= ==} = = o g e ] ST
& = g = e 1
= M ) = = © S D.‘
2 & gi|CR <2
S E - =3
= 4 =
= @)
3 | ¢ [PamenlPaboramcperc | ;| 3 | 3 | o | g | 15 | KowrpomHas pacora
Python.
Pazpgen 2. UucsieHHbIe
3 g |METOABI pelenus 17 7 5 ’ 10 10 KouTponbHas pabora,
TPaHCI[eHAEHTHBIX JTabopatopHas paboTa
YpaBHEeHMH.
3 6 Pa3pen 3. Peinenue 3aau 35 | 23 8 15 12 15 KouTponbHas pabora,
B makere Maple. JTabopatopHas paboTa
Pa3pen 4. PenieHue cucreM
3 | g |MHCHHBIX 6 | 33| 0| 3 10 | KoHrponsHas paGora
anredpanyecKux
YpaBHEeHMH.
3 6 Paspen § - Pewenue CHCTEM| g 3 3 0 5 10 KoHTponbHast paboTa
He/IMHEHHBIX YPaBHEHMI.
3 6 Pazpen 6. Tucenubie 7 3 3 0 4 10 KoHTposbHas pabota
MeTOobI ONTUMHU3ALUH.
Pa3pgen 7. Beruucienue
3 6 |onmpepeseHHBIX 6 3 3 0 3 10 KoHTposnbHas paborta
WHTErpasioB.
Pa3zgen 8. PemieHue
auddepeHnMaTBHBIX
3 6 |ypaBHeHMIl B O/THBIX 9 3 3 0 6 10 KouTposnbHas paborta
MPOU3BO/JHBIX U HX CHCTEM
(3agaua Komm).
Pazgen 9. Pemienue KonTponbHas pabora,
3 6 AMd)(l)epeH}u/laﬂbeIX 9 3 3 0 6 10 Bormpocs! K
YPaBHEHUH B YACTHBIX b depeHIIPOBaHHOMY
NPOU3BOJHBIX. 3a4eTy
Bcero 3a 6 cemectp 108 | 51 | 34 17 57 100
Bcero mo auciuninHe 108 | 51 | 34 17 57 100
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Onenounblie MaTrepuansl no guciumiude YAC/IEHHBIE METO/bI

ITK-1 - CnocobeH ucnonbzoeamb CALS-mexHosn02uu u onpedesassimb @HewHUli 06/1uK u3deaut,
paspabambieamb cocmas u 066eMHO-MACCco8ble XapaKmMepucmuKu cucmem, MeXaHu3mMoe U azpezarnos,
6X0051WJUX 8 PAKeMHDILl U/U PaKemHO-KOCMUYeCKUll KoMI/1eKC

Ne 1 TIpouwuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

3anuilMTe COOTHOIIIEHHE B MaTPUUHOM (hopMme, ompesiensitoliiee 3aBUCUMOCTb YCUITHS B y3/1aX
CTEeP>KHEBOTO /IeMeHTa OT TiepeMel[eHUI U YKaXKUTe, UTO SIB/ISIeTCS B 3TOM COOTHOIIIEHUH MaTpHLied
>KEeCTKOCTH KOHEUHOTO JieMeHTa’?

Ne 2 TIpouwTaiiTe TEKCT, BBIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

qEMy PaBHO HAIIps>KeHKWE B CXKAaTOM WJIN PaCTAHYTOM CTep)KHE?

1. YacTHOMy OT flefieHus yCuIWs Ha JedopMaLiyio

2. Tlpow3Benenuro rpefesa NPOYHOCTH Ha YIIPyroe CMellleHue

3.  Tlpou3BeaeHur0 MOAYJISL YIIPYTOCTH Ha YIIPYTOe TiepeMelieHue
4.  TlpousBejeHUIO yCUIUS Ha AepopMaLiio

5.  TIpou3BeneHuro MOAYJIs YIIPYTOCTH Ha JiehopMaiiuio

6. UactHoMy OT AeneHus JedopMaLlii Ha MOZAY/b YIIPYTOCTH

7.  Ilpou3sBenenuto AedopMaliuv Ha MOYy/b CIBUTa

8.  OTHolIeHHIO Mipefiesia TeKy4ecTH K JedopMaLiin

Ne 3 TIpouuTaiiTe TEKCT, BEIOEpUTE NPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue tvmbl koHTakToB B Ansys Mechanical siBasitoTcst TMHENHBIMU?

1. Bonded

2. Frictional
3.  Frictionless
4.  Rough

5. No separation

Ne 4 TIpouwuTaiiTe TEKCT, BEIOEpPUTE MTPABUIbHBIE OTBETHI M 3alMIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue MeTOAblI MOTYT OBLITh UCIIO/IL30BAHbI AJi TIOCTPOEeHKA MaTPpHL] )KeCTKOCTU KOHEUHBIX 3JIEMEHTOB!

1.  TIpsimoit MeTon
2. Merop Putna
3. Metog HeroToHa

4.  MeTo HaUMeHbIIIUX KBaZIpaTOB

Ne 5 TIpouunTaiiTe TeKCT, BbIOEpHTE MTPaBU/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD
OTBETOB

ITpy MOMOIIY KaKUX TPAHUYHBIX YCJIOBUU C/IeIyeT 3aKPETIsiTh y3/1bl /71s 0a/I0UHBIX MoZiesiel B Ansys
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Mechanical?

1.  Displacement

2. Remote displacement
3. Cylindrical support

4.  Fixed support
Ne 6 TIpouuTaiiTe TEKCT U 3aIUIIIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

3anuimTe MOPsIOK TOyUeHUsI COOTHOIIIeHUH [I7Isi CTeP>KHEeBOro KOHEUHOT'O 3/ieMeHTa C TTIOMOIIbI0
MeToza Putiia

Ne 7 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

Hwxe MpUBeAEHDbI OIIpe/ie/ieHs, COOTBETCTBYIOLIME TIOHATHUAM U3 00/1aCTH YMC/TeHHBIX MeTO/10B.
ITocTaBbTE B COOTBETCTBUE oripezie/;ieHUAM K3 IIPpaBOro CTOJ'I6L[a TIOHATHA U3 JIeBOI'O:

1. JIokasbHast o
A. wMarpuua, onpezensronas 3aBUCUMOCTD Y3JI0BbIX YCUIUM OT

Marpuria N
Y37I0BBIX ITepPeMeEITeHU /I/1s1 OIMHOUYHOTO 3/IeEMEHTa

YKECTKOCTH

’ MeTo B. npubmwkeHHBINA MeTo peleHus JuddepeHIaaIbHbIX

P'I/ITL[a 2 ypaBHeHU, 0CHOBAHHBIM Ha Pa3/iokKeHUU B Psifi 110 KO3 dulleHTaM 1

MHWHHMM3allNH HOTEHL[HEIJ'H:HOﬁ SHeprum

3. TI'mobanbHas .
C. Marpuia, orpefestoliast 3aBUCUMOCTh Y3/I0BBIX YCUIUHN OT

MarpuLa "
Y3J/I0BbIX ITIepeMellleHUN /11 CUCTeMbI L[e/TMKOM

JKeCTKOCTH

4.  Bektop

BHEILIIHUX D. BekTOp, ONpejenstoLi Harpy3Ku Ha KaXKbIN y3e1 CUCTeMbI

Harpy3ok

E. wmarpula, onpefenstoliasi 3aBUCMMOCTb Y3JIOBBIX MlepeMelieHU
OT Y3/I0BbIX YCWINM [Jis1 OJUHOYHOTO 3/IeMeHTa

F. marpula, onpezesnsiromias 3aBUCUMOCTD Y3JI0BBIX TlepeMeIleHH OT
Y37I0BBIX YCHINH [I7Isi CUCTEMBI LIe/TMKOM

G. BeKTOp, OTpe/ie/Isol1it Harpy3Ku Ha KaXKbIi 37IeMeHT CUCTeMBbI

H. npubmokeHHBIN MeTof petieHus auddepeHIManbHbIX YpaBHEHNH,
OCHOBAHHBIN Ha KUHETHYeCKOM 3Heprun

Ne 8 TlIpouwuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE

Hioke MpuUBeEeHBI OTIpefesieHrs, COOTBETCTBYIOLME ITOHATHUAM U3 00/1aCTH UMCIeHHBIX METO/10B U
MeTO/la KOHEUHBIX 3/IEMEHTOB. ITocTaBbTE B COOTBETCTBUE oripezie/;IeHUAM U3 IIpaBOro CTOJI6L[a TIOHATHA
H3 JIeBOI'o:

1.
T[ToTeHIaIbHas 1 o
SHeprus = {
nmedopmariiu - E.I l
CTepsKHs - 0

2.
OTHOCUTe/NbHAsA
nedopmMarys d U

CTEp>KHSI B —_—

0CeBOM d 1“

HaripaB/J1€HUKU
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3. Marpuua
JKeCTKOCTH
CTepP>KHeBOI'0
3/1eMeHTa

4.
Harnpsokenue
CTep>KHeBOIo
J71eMeHTa

C.

o |

Ne 9 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE N10OC/Ie[0BaTeTbHOCTh

OrnumiurTe NMOPSAZOK pelleHns 3a/auni MeToioM Prtnia

1. Pa3/IOKUTh HEU3BECTHYHO MMEPEMEHHYIO B pA/ 10 3aJaHHBIM KOOpAWHAaTaM

2. obecrieunTs BBINOJHEHVE TPAHUYHBIX YCJIOBHH (B TOM C/Tyuae, eC/y UCTI0/Ib3yeMoe pa3/ioKeHHe

VM He Y/I0BJIeTBOPSIET)

3.  HalTh Heu3BeCTHBIe KO3(PPUITMEHTHI pa3/ioKeHUs IOCPeACTBOM MUHUMM3AI[UH TTOTHON
MOTEeHI[HaTLHON SHEPTUU CUCTEMBI

4.  moAcTaBUThH KO3(PUIIMEHTHI B UCXOAHOE Pa3/ioykeHue

Ne 10 IIpouuTaiiTe TEKCT U YCTAaHOBUTE TOC/E[0BaTeIbHOCTD
Onwimmre nopsiok paboTel B cpefie workbench fist aHany3a MPOYHOCTH KOHCTPYKLIUM:
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1.  3ajaHue reoMeTpUH B reOMeTPHUYeCKOM IperpoLjeccope
2.  TIOCTpOeHMe CEeTKH B CETOYHOM IperpoLjeccope

3.  3a/laHue 'PaHUYHBIX YCIOBUM (Harpy30K M 3aKperuieHui)
4.  BbINOJIHEHUE pelleHUs

5. dHaJ/IM3 pe3y/ibTaTOB B ITOCTIIpOLieCcope

Ne 11 TIpouwTaiiTe TEKCT, BEIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

Kakoe AEﬁCTBHe AOJ/DKHO MpeAlieCTBOBATE HEIMMOCPEACTBEHHOMY PEIIeHUI0 CUCTEMBI JIMHEHHBIX
ypaBHEHHﬁ MeTO/Zida KOHEUHBIX 3/IeMeHTOB"?

1. TIpeoGpa3oBaHue IOKAAbHBIX MaTPHI] XKECTKOCTH
2. TlocTtpoeHue 171006a/1bHON MaTPUIIbI XKECTKOCTH
3. IlocTpoeHue BeKTOpa BHEIIHUX CUJI

4.  TIpeobpa3oBaHue MaTpUI[bl )KECTKOCTH U BEKTOPA BHEIIIHUX CUJT B COOTBETCTBUM C IPaHUYHBIMU
YCJIOBUSIMU

Ne 12 TTpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakue Yy3J/I0BbI€ CTeleHn CBO60,£[LI ABJIAKOTCA HeM3BeCTHbIMU V11 CTEPXKHEBbIX KOHEUHBIX 3/1eMEeHTOB?

1. nepemeleHus
2. ycunmusd
3.  HarpsbKeHUs

4. pedopmanyu
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