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JIUCT COI'JIACOBAHUA

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

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

IIporpamMmmMmy cocTaBuiI:

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

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

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

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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:

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

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

IICK-01

3HAHUA:

Ha ypOBHe TIpeZCTaB/eHWI 3HAaThb OCHOBBI NOCTPOEHHSl UMC/IEHHBIX DelleHHi 3ajjau MaTeMaTUKu U
¢bu3uky;

Ha ypOBHE BOCIPOKM3Be/leHUs] 3HaTb MaTeMaTHyeCKre OCHOBBI UMC/IEHHBIX METO/|0B;

Ha YpOBHe TIIOHMMaHUsl 3HaTb TpaHULIbl TMPUMEHUMOCTH pa3/jMuUHbIX UHUC/AEHHBIX MeTOZ0B B

3aBHCHUMOCTH OT THIIA peliaeMoi 3ajiaum;

YMeHuUsi:

TeopeTHUeCKHe: UCTI0/b30BaTh 3yUeHHbIe METOAbI /ISl PeLleHus IPUKIaAHBIX 3a/ay;

NpaKTUUeCKWe: YMeTb TPOBOAWUTb UYWC/EHHbIE pacyeThl W MCIO/b30BaTh WX [ CO37aHUs 0OJMKa
KOHCTPYKITUH;

HABbIKU:

paboThI B akete Maple;

Pa3paboTKY U OT/IaZKU TIPOrPaMM UHC/IEHHBIX pacyeToB B cpezie Python.



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
MATEMATHUKA, THOOPMAIIMOHHLIE TEXHOJ/IOI'IU U ITPOI'PAMMMWPOBAHUE.

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
MaTemMaTU4yeCKoro aHai3a U MOZle/IMPOBaHUs, TeOPeTUYECKOI0 U KCIIepUMeHTaIbHOr0 UCC/Ie[,0BaHNUS
JI71s1 pellieHHs] MH)KeHepHBIX 3a/iau ITpodeCCUOHAIBHOU e TeTbHOCTH

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

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GU3NUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TIPOLIeCCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQe CCHOHANBHOM Cdepe 1esTebHOCTH |15 peLeHust
VH)XeHepHBIX 3a7,a4

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTOHbIE /IS
MPaKTU4YeCKOro NPUMeHeHMUsI

e [TIK-93 — cniocobeH reHeprpoBaTh HOBbIE H/ie [iIsl pellieHus 3a/iau L(pOoBOii SKOHOMUKHY,
abcTparvpoBaThCsi OT CTaHJAPTHBIX MOJeNel, TiepeCcTpanBaTh CI0KUBIIHECS CIIOCO0B! pelieHus 3a/1ay,
BBIZIBUTaTh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C LIe/IbI0 BEIPAOOTKH HOBBIX ONTHMAJTbHBIX
a/IropuTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

JIaGopaTopHbIit
NPaKTHKYM

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-01

Paspen 1. Padora B cpege Python. OcobeHHocTH MHTepdeiica MHTepripeTaTopa Jupyter
OcCHOBHbIe KOHCTPYKLMH s13biKa Python CpezicTBa 0T/1axky nporpamm B cpefie.

11

_
o

Paspen 2. Uncnel e MeTO/AbI P TPaHCIeH/eHTHBIX YPaBHeHHH. MeTo/| poCTbIX
WTepaLyi. YCiIoBre cxoauMOoCTH. MeTog MooBUHHOTO fAeneHus. [IporpaMMHast peanusarusi.
Merop cekywmux. MeTog o6paTHoii napabouyeckoii nHTepronsyu. Meton HbtotoHa.
OcobeHHOCTH TIPOrPaMMHO#T peaM3aLyy. AJITOPUTMBI JI0KaTH3aLdN KOPHEH.

17

10

10

Paszpen 3. Pemenue 3ajau B nakere Maple. Beesenne B naketr Maple. OcobeHHOCTH
uHTepdetica 1 NpUHLMIIEI paboThl B akeTe. ITpocTeiiiye oreparyu. [TOHSATHE O YUCIOBBIX U
CHMBOJIbHBIX BBIYUC/IEHUSX. DIeMeHTbI TIpOrpamMMKpOBaHUS. Perienne anre6pamqec1<nx
ypaBHeH#H# U cucreM. [TonsiTie crimcka. Pabora ¢ maccuBamu ¥ Matpuiiamu. [1pousBogHele,
WHTerpasbl U fuddepeHipanbHble ypaBHeHHs . PellleHne friHamMnueckux 3azad. Ioctpoenne
rpauKoB 1 noseil pyHKLMIT IBYX NepeMeHHbIX. PellleHue 3a/1au ONTHMH3aLMHU.

35

23

15

12

10

Pazpen 4. P cucreM HHBIX a/redp. KHX yP: M. AJITOPUTM MeToZa
Taycca u ero nporpamMmHasi peanu3atusi. Metoy 'aycca /7151 CUMMETPUYHBIX M JIEHTOUHBIX
marputl. [ToHsiTHe 0 BbIGOPE [71aBHOTO 3/1eMeHTa.

10

Paspen 5. P CHCTEM He. HHBIX yp i. [IpumeHenue Metoza HetoToHa Asist
CHCTeM HeJIMHelHbIX anrebpanyeckrx ypaBHeHHil. CBeZleHHe 3a/jauy O TTOMCKE peleHunst
CHCTEMbBI HeJTUHEMHBIX anreﬁpauqecxylx ypaBHeHmZ K OHTHMH33HHOHHOﬁ,

10

Pa3pgen 6. Unc/ieHHbIe MeTOABI OnITUMH3ALMH. [10CTaHOBKA He/TMHeHHOM 3a/jauu
ONTUMH3aLMH. Bu/pl orpaHiyennii 1 criocobsl Mx ydyeta. Metog wtpadHbix GyHKLmi. MeTog,
TOKOOP/AMHATHOIO CriycKa. MeTo HaucKopeiiiiero criycka. MeTog, c/iyuaidiHOTo roucka.
Oco6eHHOCTH MPOrpaMMHOM peanu3alyu. 3a/jauu ONTUMH3ALMK TeEXHUYECKHUX CUCTEM B
TpoLiecce POeKTHPOBAHMSI.

10

Paspen 7. Berunc/ieHue onpe/je/ieHHbIX HHTerpaaoB. MeTo/ NpsiIMOYTrolIbHUKOB. MeTo,
Tpanenuii. Metog Cumricosa. ITporpamMHas peanusanus.

10

Paspen 8. Pemenne auddepeHHaIbHBIX ypaBHEHHH B MOJTHBIX MPOU3BOAHBIX H UX
cucrem (3agaua Komm). [TpuBeieHre pa3mMuHbIX ()OPM 3arMCH YPaBHEHUH JUHAMHUKH K
crangapTHoi ¢opme Korun. Metog Diinepa st ogHoro auddepeHIMaabHOrO ypaBHeHU.
OCHOBHOE COOTHOLLIEHHe ¥ reOMeTpuueCKUi cMbIc/1. OLieHKa MOrpelHOCTH MeToza Diiepa.
IMoHsTHE O MOpsAZIKe TOYHOCTH MeToAa. IIpoBepka ycToiuMBOCTH MeToAa Diinepa.
TMorpelHoCTb OKpYIVIeHHs B MeToge Diiiepa. [Ipobema BeiGopa 1l1ara MHTErpUpOBaHMSL.
MeTozibl OLIEHKM ¥ M3MeHeHMs! 1l1ara B rpoljecce pacyera. Metoy Diiiepa A/1si cucTeM
nuddepeHLpanbHbIX ypaBHeHuH. Ero nporpammuas peanusatusi. Metog, Ditnepa-Koum. Ero
reoMeTpuueckuii cMeici. Metog Pynre-Kyrra. Metog Pynre-Kyrra-MepcoHa ¢
aBTOMaTHYeCKUM BbIOOPOM 1uara. Ero nporpaMMHasi peanmsanusi.

15

Paszpen 9. Pemenne auddepeHHaIbHBIX ypaBHEHHH B YACTHBIX MPOH3BOJAHBIX.
JuddepeHipanbHoe ypaBHeHe TeMJIONPOBOAHOCTH. THITOBbIe FPaHUUHbIE YCIOBHS K
ddepeHLanbHOMY YPaBHEHHIO TeMJIONPOBOAHOCTH. MeTo/ibl armnpoKCHMaLuu
MPOU3BO/HbIX. SIBHast cxeMa. AJITOPUTM M porpaMMHasi peanusanys. OLleHKa TOUHOCTH U
ycroitunBocTH. HesiBHast cxeMa. ArOpUTM U NIporpamMMHast peanusatus. OLieHKa TOYHOCTH 1
YCTOHUMBOCTH.

15

Bcero 3a 6 cemectp

108

51

34

17

57

100

Bcero no AucuuIUinHe

108

51

34

17

57

100

3.2. JIaGopaTopHbIii NPaKTUKYM

Ne Homep 1 HaiMeHOBaHuUe pa3jesia
n/n JMCIIMIL/TUHbI

Tema /1ab0paTopHOro NMpakTHKyMa

OoneMm,

dayA.

YacoB

Pa3zpen 2. UncneHHbIe METOZBI
1  |pemieHust TpaHCLEHJEHTHBIX
ypaBHEHUM.

CpaBHeHue 3()()eKTUBHOCTH pelleHus
TPaHCLIeH/IeHTHBIX ypaBHEHU pa3/TuYHbIMU
MeTozilaMu

Pazgen 3. PertteHue 3a/1au B IaKeTe
Mabple.

g (W N

Pab6ora B nmaketre Wolfram Mathematica. DmeMeHTsI
MPOrpaMMHPOBaHUs

Pemienue ypaBHeHUi ¥ CUCTEM yPaBHEHUI

Pabora c MaccHBaMy ¥ MaTpuyLjaMy

ITpousBogHble, HHTErpasbl U AuddepeHLanibHbIe
ypaBHeHUsl. PellleHre JuHaMHU4YeCcKUX 3azad

A OININ B

IMoctpoenue rpadukoB u mosel GyHKIWH IBYX
repeMeHHbIX. PellieHue 3a/jau ONTUMU3ALIIN

Bcero 3a 6 cemectp

17

3.3. CamocrosnTenbHas 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;

25519




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:

1. . BeuncurensHas MateMaTika. YucienHsle Metogpl. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoRa,
2010, 0 2K3.
2. 1O. E. HecrepoB. Beesienue B BolnyKayro ontTuMusanuio. M.: N3a-so MITHMO, 2010, 0 3k3.

5.3. Ilepuogrueckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://python.ru/ — Python.ru;

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

3. https://urait.ru/ — O6pa3oBatenbHas maardopma «FOpait». [I7st By30B U CCy30B.;
4. https://e.lanbook.com/ — 3B5C JlaHb.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatmonaneHast nekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMI.

I/IHCI)OPM&L[I/IOHHI)IE CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBanusi: HopMel, ipaBuia, CTaHAAPTHI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalloHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHOe obecrieueHue:

1. Python 3.4;
2. Maple.



5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. 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 (Qakynerete A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kKadenpoit A4 CTAPTOBBIE UM TEXHUUECKHUE KOMIUIEKCHI PAKET U KOCMMWYECKUX
ATIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
IICK-01 crocobHoCTh wMcCrob3oBaTh CALS-TeXHONMOTUM U ONpEeNATh BHEIIHWUK OO/MUK  W3[e/Hi,
pa3pabarbiBaTh COCTaB U 00BLEMHO-MACCOBbIE XapAKTEPUCTUKN CHUCTEM, MEXaHU3MOB M arperatoB, BXOASIIUX B
paKeTHBIN WU paKeTHO-KOCMUUEeCKUM KOMIL/IEeKC.

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.

HaumeHoBanme paGoThI Pexomenjyemas TpyRoeMKOCTB,
JuTeparypa yac.
Pa3gen 1. PaGora B cpege Python.
C. PaBnuanpupas. .
['my6okoe obyyeHue ¢
IToaroToBKa K ayJUTOPHOMY MPAKTUKyMy. [IoBTOpeHHe pa3zienoB
rofiKperiieHrieM Ha Python.
Kypca «/Hbopmarrka». CaMOCTOATETbHOE N3yUeHHe S3bIKOBBIX OpenAl Gvm 1 TensorFlow 8
KOHCTPYKLMi, TPOrpaMMHOM peanu3aliuu U UHTepdeliica cpeabl P - }; dut: Carir-
Python Jupyter A P .
IetepOypr: ITutep, 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)
TToBTOpeHMe paHee U3yueHHOro MaTepyasa. CaMoOCTOsITeTbHOe Upcentoe ];)ELHEHI/IE’ c
M3y4eHue METO/OB MPOCTBIX UTEPALIH, IOJIOBUHHOTO JENEHUS, | pomo as o ypaBHeHwii:
uM. [I. @. YcruHoBa, 2008
IMoaroToBKa K jabopatopHoii pabote Nel (1,2) 5
Wroro no pasgeny 2 10
Pa3pen 3. Pemenne 3agau B makere Maple.
I'. B. IIpoxopog, M. A.
IToaroroBKa K KOHTPO/ILHOM paboTte Nel Jlenener, B. B. Konbees. . 2
IlakeT CUMBOIBHBIX
BblunceHuit Maple V:
IToAroToBKa K KOHTPO/LHOM paboTe No2 BI'TY "BOEHMEX" um. 2
. ®. YcruHoga, (1,2,3)
B. A. Januurep, C. [.
IToaroToBKa K KOHTPOIBHOM paboTte Ne3 CHMOHKEHKOB. . 2
Nudbopmarmka u
MareMaryvka. Pemenue
IToaroroBKa K KOHTPO/ILHOM paboTte Ned ypaiHl\‘i[}:f}?CI: dogglj[r;f;unﬂ 2
Mockga: FOpaiit, 2020
(2,3,4,6)
IToaroroBKa K KOHTPOIBHOM pabote Ne5 M. H. Kupcatos. . Maple u 2
Maplet. Perrienust 3azau
MexaHuKH: CaHKT-
IToaroToBKa K KOHTPO/IBHOM pabote Ne6 [TeTtepOypr: Jlanb, 2022 2
(1,2,3,4,5)
Wroro no pasgeny 3 12
Pazgen 4. PenieHue cMCTeM JIMHEHHBIX a/iredpandyecKnux ypaBHeHHIA.
[MoaroToBKa K ayAUTOPHOMY TTpakTUKyMy. [ToBTOpeHUe paHee | . UucrieHHbIe 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

. HncneHHoe peleHue
HeJIMHEeHbIX ypaBHeHUH:
CII6.FI'TY "BOEHMEX"
uMm. [. @. YcruHoBa, 2008

(1,2,3)

B. b. BapaxnuH, B. II.
[MManees. . Beegenve B
yrcieHHbId aHamm3: CI16.:
Jlans, 2005 (3,4)

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)
FO. E. Hecrepos. BeegeHnue
B BBIMTYK/IYIO
ontuMmur3anuto: M.: M3a-Bo
MIHMO, 2010 (1,2,4,5)
B. A. Janunrep, C. [.
CHMOHXEeHKOB. .
Nudbopmaruka u
MareMaryvka. PemeHnue
YpaBHEHWH 1 ONITUMU3ALIUS
B Mathcad u Maple:
Mockga: FOpaiit, 2020
(2,3,4,6)

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

E. C. bapaHoga, I1. M.
Bunnuk, T. B. BUHHUK. .
NurerpansHoe
ncuncienue: CI16.BI'TY
"BOEHMEX" um. [. ®.
YctrHoBa, 2012 (1,4)

. UucieHHbIE METO/BI:

Mocksa: FOpaiiT, 2019 (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.

. HucieHHbIE METOABI
pellieHHs1 KpaeBbIX 3a/jau
1uist auddepeHIraTbHbIX

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

14

Benkoga. . YpaBHeHus

MaremMaTHuecKou (PU3UKH:

OcCHOBHOe COOTHOLIeHUEe 1 TeOMeTPUYeCKUil CMBIC», «MeTof, ypasHeHuii: CI16.BI'TY 3

Oiinepa Ans cuctem JuddepeHManbHbIX ypaBHeHUn», «Metog | "BOEHMEX" um. []. @.

Oiinepa-Koum. Ero reomerpryeckuii cMbicii» U «Metog PyHre- Ycrunoea, 2009 (2,3)

KyTTta» mo yueb6HOI nuteparype . UncieHHbIE METOBI:

IToAroToBKa K KOHTPO/LHOM paboTe No2 Mocksa: FOpaiit, 2019 (5,6) 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
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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 <
° 2a}
3aHATHSA B g =
KOHTaKTHOM 5z = g g %
o dopme = 5} = lis3]
= o) 58 fE %0
4 Y | HanmenoBanue paspesnos = & E EE &g =)e)
E S |4 AuJaKTHUYeCKHX eJUHMHLY g o = E.. E, E : S é E 8
Ej — = e 5|28 ==z
= M ) = = © S D.‘
(@] ) o, X [1-+-] - < o
[~} = o3 O & = o
= g s
L :
= o
3 | ¢ [PamenlPaboramcperc | ;| 3 | 3 | o | g | 10 | KowrpomHas paGora
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 10 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
MeTO/bI ONITUMM3AI[HUH.
Pa3pen 7. Beruucienue
3 6 |onmpepeseHHBIX 6 3 3 0 3 10 KoHTposnbHas paborta
WHTErpasioB.
Pa3pesn 8. Pemenue
auddepeHnMaTBHBIX
3 6 |ypaBHeHHH B MOJIHBIX 9 3 3 0 6 15 KoHTposbHas 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 15 Bormpocs! K
YPaBHEHUH B YACTHBIX b depeHIIPOBaHHOMY
NPOU3BO/JHbIX. 3aueTy
Bcero 3a 6 cemectp 108 | 51 | 34 17 57 100
Bcero mo auciuninHe 108 | 51 | 34 17 57 100
17 25519




Kputepuu oneHuBaHus

IICK-01
Bonpocbl omkpbimozo muna:
Ne 1 Onumiuvre NMOpsiAOK pellleHys 3a4,auy MeTooM Purtiia

Ne 2 ITpu OMOIIM KaKOTO MOZY/ISL B ANSyS BBITIOHSIETCS M30TePMUYeCKU KBa3UCTal[MOHAPHBIN aHa/IN3
TPOYHOCTU KOHCTPYKIMN?

Ne 3 TTocpeCTBOM KakKoro MHCTPYMEHTA CJIe/TyeT 3a/]aBaTh KECTKOE 3aKpeTyieHre 110 BCEM CTereHsIM
CcBOOOBI?

Ne 4 Kak 0603HauaeTcst MOAy/ib, COOTBETCTBYIOLIUI reoMeTpUueCcKoMy Tperporieccopy B workbench?

Ne 5 OnuiuTe ropsiziok pabotel B cpezie workbench /1t aHa/ir3a MPOYHOCTH KOHCTPYKLIUK

Ne 6 Kak Ha3bIBaeTCsl TUIT KOHTAKTHI, TPY KOTOPOM KOHTAKTHBIE TTOBEPXHOCTH YKECTKO TTPUKPEIUISIOTCS OfIHA K
ZIpyroii?

Ne 7 Kak Ha3bIBaeTCs TUIT KOHTAKTA, TP KOTOPOM MTOBEPXHOCTH CKPEIISIIOTCS B HAallpaB/IeHUH HOpMasiel, HO
JIOTYCKAeTCsl CMellleHre B TaHTeHIIMATbHBIX HAlPaBIeHUsX?

Ne 8 Kak Ha3bIBaeTCsi TUIT KOHTAKTa, TIPU KOTOPOM TIOBEPXHOCTH CKPETUISIFOTCS B TAHIeHIMa/IbHbIX
HarpaB/IeHUsX, HO I0MyCKaeTCsi CMellleHre B HalpaB/ieHUH HopMarei?

Ne 9 Kak Ha3bIBaeTCs sIB/IEHHE, COOTBETCTRYIOIIee OeCKOHEUHOMY BO3PACTaHHUIO HAMpPSDKEHUH Ha
orpe/ie/IeHHOM y4acTKe TeJsia IPU YMeHbIIIeHHH pa3Mepa KOHEeUHBIX 371eMeHTOB?

Ne 10 ITpu momoI1y Kakoro rpaHMYHOrO YC/IOBUS CiefyeT 3aKPerisTh y3/bl KOHCTPYKLMM, MOJe/TupyeMbIX
0a/I0YHBIMH /IEMEeHTaMU?
BOHpOCbl 3dKpblmo2o muna:
Ne 1
UeMmy ¢ TOUKH 3pEHHA [IPaBH BEITHCIEHHH B ITakeTe Wolfram Mathematica

PaBeH pe3yIbTaT CIeIVIoIero 1eHCTBHS ? a=2m

al
6.283185307179586

21
6.28319

Ne 2 OaMHOYHBIE KBa/IpaTHbIE CKOOKHU — [...] — ucnone3ytorcs B Wolfram Mathematica aisi:

[NepeuncsieHysi apryMeHTOB CTaHZAPTHBIX U M0JIb30BaTeNbCKUX (DYHKLMN
[Nepeuncienys 371eMeHTOB CIHCKa
YKkasaHus UH/ieKca 71eMeHTa(0B)CIHCcKa

V3MeHeHMsI CTaHIaPTHOTO TIOPSI/IKA BBITIOJTHEHUs MaTeMaTHyeCKUX Oreparjyuil
Ne 3
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Kakoe cpeacteo Wolfram Mathematica rerecoo8pa3Ho HCIOIE30BATE A4

X+ 2xy + _}»‘2
VIIPOIIEHHA BEIPA/KEHHA?
xX+y
x>+ 2xy + yz
NumberForm
X+y
N xt+ 2xy + _),»'2
x+y
>+ 2xy 4+ y°
Simplify ¥ TAYTY
X+y
x4 2xy+y°
X+y

Ne 4

Kakoe cpencreo Wolfram Mathematica nenecoo0pa3Ho HCIIOIE30BATE 1714

2T
OIIpee/IEHHA YHCIIOBOTI O 3HAYMEHHA BHPMEI{HH? s
e
2T
7
e
2T
NumberForm| ,[—-.10
e

Ne 5 Uro npoucxoauT B Wolfram Mathematica B pe3ynbrare Boiro/iHeHUs oriepanyu? b=.

[TepemenHol b rpucBauBaeTcst HyJIeBOe 3HaUeHHe
[TepemenHo# b mpricBanBaeTcsi 3HaUeHMe W3 TIPEILIAYILEH STUEHKH

[TepemeHHast b cTaHOBUTCS HeoTpee/IeHHOM
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ITepemeHHoO# b npricBanBaeTCs 3HaUeHHe, KOTOPOe OHA UMeJIa JI0 TIOCTIEZIHETO ee OTpe/ie/ieHus
Ne 6 KakoBo OyzeT 3HaueHHe TiepeMeHHOM a B pe3ynbTare orepaipu B Wolfram Mathematica?

a=1If[x > v,z.t]

Ecimm x Gosnbllle, ueM y U Z — a IPUMET 3HaueHHe t; MHaue COXPaHUT MpeKHee 3HAUeHHe
Ecnu x Gosibliie, ueM y — a IpAMeT 3HaueHue t; MHaye TIPUMeT 3HaueHue Z

Ecimm x 6ornbllle, ueM y, z U t — a IPUMeT 3HaUeHHe OTpeZie/ieHHOe B OTIepaTope, caeaytoiem rocie If;
VHaue COXPaHUT IpeKHee 3HaueHre

Ecnu x 6osbllie, 4eM y — a TPUMeT 3HadeHHe z; WHaue MpUMeT 3HaueHue t
Ne 7 B uem ocHOBHOe pasnume 1jukioB Do u For 8 Wolfram Mathematica?

B ke Do ripoBepKa yc/iOBHS BBIXOZA U3 LIUKJIA TIPOMCXO/IUT /10 BBLITTOTHEHHSI Tefla LUK/IA, a B Liukie For
— TIoCJIe

BrinonHenue 1ukia For yripaBiisieTcst 3HaueHUeM riepeMeHHOM 1[UKJ/Ia, KOTopasi U3MeHsieTcsI C
TOCTOSIHHBIM 111aTOM (PUKCUPOBaHHOEe UMCJIO Pa3, a BLIXO, U3 1UK/Ia Do MpouCcXoAUT TpU BBITIO/THEHUHN
OTIpe/|e/IeHHOTO YCIOBUSI

B nukne Do riepeMeHHasi 1IMK/Ia, MOXKET OBITh He TOJILKO 1[€JI0H, HO U IeHCTBUTEILHOM, a B LIUK/Ie For oHa
MOXKET OBITh TOJILKO LIeJIOH

BrinonHeHue OUKJ/1a Do yHpaB/deTCd 3HdUeHUeM HEPEMEHHOi/JI LIKKJId, KOTOpasA U3MEHSeTCAd C

IIOCTOAHHBIM I111aIr'OM (i)I/IKCI/IpOBaHHOG UMCJI0 pd3, a BbIXO/, U3 LIKKJ/IA For MPpOUCXOAUT TIPU BBITIOJIHEHWN
OoripeZie/;IeHHOI'0 yC/J10BUA

Ne 8 Kakyro ¢ynkuuro Wolfram Mathematica ciegyer ucronb3oBath, ecii Heob6X0AUMO OTpe/ieNiTh BCe
KOPHH CJIOKHOTO a/rebpandyeckoro ypaBHeHUs! C KOPHSIMU U JPOOHBIMU CTeTeHs MU ?

Evaluate
Solve
FindRoot

Root

Ne 9 Pesynbrarom BhinosnHeHus1 PyHKUUE Solve B Wolfram Mathematica nipu ee ycrielitHoM BBITIOTHEHUN
SIBJISIETCSL:

CnucoK KopHel ypaBHeHus (110 YUCTy KOpHel)
CrpykTypa, cofiep>kalliasi KopeHb ypaBHeHUs]
Yucrno — KopeHb ypaBHeHHUs

CIHMCOK CTPYKTYP, COZieprKalliiX KOPHHU ypaBHeHUs! (T10 UMC/Ty KOpHel)

Ne 10 B uem ocHOBHasi MpaKTHUeCKasi CJIOKHOCTb UCTIONB30BaHus GyHKimK FindRoot B Wolfram Mathematica
IS PEIIeHVsT YDABHEHHUH U CUCTEM?

Heob6xoauMoCTh TPOBEPKY pe3ysibTaTa

I'pomo3Kkast 3anmch
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Heob6xoiMMOCTh 3a/1aHKs HAYaIbHOTO MPUOTMKeHUS

HeB0O3MO)KHOCTE OTIpe/Ie/IUTh KOPeHb HeanreOpanueckux ypaBHeHUH
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