MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YN C/IEHHBIE METO/IbI ITIPOEKTHPOBAHUA

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU
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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
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

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

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

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

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

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




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

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

T1CK-3.2 — crmoco6HOCTh IPOBOAUTL PACUETHYIO M SKCIIePUMEeHTaIbHYH0 0TPaboTKy JUHAMHUKH U TTPOYHOCTU
KOHCTPYKLMI U3[e/1ii paKeTHO-KOCMHUUEeCKOH TeXHUKU

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.2
3HAHUS:
Ha ypOBHe Mpe/iCTaB/IeHWI 3HaTh NPUHLUITEI IOCTPOEHHUS YUC/IeHHBIX METO/I0B;
Ha YpOBHe BOCIIPOU3Be/leHUsI 3HaTb OCHOBHbIE COOTHOIIIEHUS, JieXKall[ie B 0CHOBE MEeTO/IOB;
Ha YpOBHEe TOHMMAaHHUS 3HaTb OCOOEHHOCTH TIPUMEHEHUs UHC/IEHHBIX METO/IOB NPUMEHUTEBHO K

3a/jauaM IIpOeKTUPOBAHNS;

YMeHUS:

TeopeTHYeCKHe: UCI0JIb30BaTh U3yUeHHbIe MeTO/bI /11 PellleHus NIPUK/IaJHbIX 3a/a4;

MpaKkTUYeCKHe: yMeTb TMPOBOJUTH pacueThl AWHAMHUYECKUX 3aJad M KCIO/Ib30BaTh UX pe3y/bTarbl B
MpaKTUKe MPOEKTUPOBAHMUS;

HABbIKU:

pabothI B makete Mathematica;

pa3paboTKY U OT/IaK1 IIPOrpaMM UKMC/IeHHBIX pacueToB B cpese PascalABC.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



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpaen 1. Pagora B cpepe Pascal ABC.NET. OcobeHHocTu uHTepdeiica u paboTel B cpee
4 7 OcHOBHbIe KOHCTPYKLMHU s3bIKa Pascal CpeyicTBa 0T/1a/1K1 rporpaMm B cpegie Pascal 9 3 3 0 6 10
ABC.NET.
Paspen 2. Ync/ieHHbIe MeTObI P! TpaHCIeHeHTHBIX YpaBHeHHH. MeTo/| IPOCThIX
4 7 uTepaLyit. YcioBre cxoauMocTd MeTo/ TI0JIOBUHHOTO Jieenusi. IIporpaMmHast peanm3saryst 18 7 5 P 1 10
Merog cekywmux Metoz obpartHoii mapabomueckoii nHTepnossinyuy Meton HetotoHa.
Oco6eHHOCTH NMPOrpaMMHO#! peasin3aLiii AJITOPUTMbI JIOKA/IM3ALMH KOPHEH.
Pa3paen 3. Pemrenue 3aau B nakere Wolfram Mathematica. Beezenvie B maker Wolfram
Mathematica. OcobeHHOCTH HHTep(elica ¥ IPUHLMIIBI PabOTHI B akeTe. [TpocTeiiime
orepanyuy. TToHATHE O UMCTIOBBIX U CUMBOJ/IBHBIX BBIUACTEHUSX D/IeMeHTbI
4 7 nporpamMmupoBanusi Peltienne anre6panuecknx ypaBHeHuU# 1 cucteM [1oHsATHe crivcKa. 34 23 8 15 11 20
Pa6ota ¢ MaccuBamMH ¥ MatpuLiaMu. IIpon3BogHbIe, HHTerpabl U AudQepeHLaIbHble
ypaBHeHHUs. Pellenue JuHaMuueckux 3aad. ITocrpoenue rpadukos 1 nosei GyHKLmiA AByX
riepeMeHHbIX PellleHye 3a/jau ONTUMM3ALMHU.
Paspgen 4. P cUCTEM HHBIX anredp KHX yp i. AropuT™M MeToza
4 7 T"aycca u ero nporpammHasi peanusauust. Mertog 'aycca /1 CMMMeTPUUHBIX U IEHTOUHBIX 6 3 3 0 3 10
Marpul IToHsiTre o BbIGOpe IIaBHOTO 3/1eMeHTa.
Pa3paen 5. PerieHue cucTeM He/IMHEeHHBIX ypaBHeHHH. [IpumeHeHne Metoza HetoToHa A/1st
4 7 CHCTeM He/TMHelHHBIX anrebpanuecKux ypaBHeHui. CBeZieHHe 3a/aqi O TIOUCKE PelleHust 9 3 3 0 6 10
CHCTEMbI HeJIMHeHbIX anreGpanyeckrx ypaBHeHHi K ONTUMH3aLHOHHOM.
Paspen 6. YncneHHbIe MeTO/BI onTHMH3AUH. [locTaHOBKA He/TMHEHHOH 3afaun
onTuMu3aLmy. Busipl orpanryentii u cioco6el ux yueta. Metog, mrpadHbix GyHKImA MeTtog
4 7 MOKOOP/AMHATHOIO CIycKa. MeTo/ HaucKopeiiiiero criycka. MeTog, c/iyuaidHOro roucka. 7 3 3 0 4 10
OcobeHHOCTH MPOrpaMMHO#i peann3aLiiy 3aiauu ONTHMU3ALMH TeXHUUECKUX CHCTeM B
Tipoliecce MPOeKTUPOBaHMSI.
4 7 Pa3aen 7. Berunc/ieHHe onpe/ie/IeHHBIX HHTerpaios. MeToz NpsAMOyronbHUKOB. MeTog, 7 3 3 0 4 10
Tpaneryid. Metoz CumricoHa. [IporpamMMHast peav3anusi.
Paszpen 8. Pemenne aAuddepeHnHaNIbHBIX YyPaBHEHHH B MOJTHBIX POU3BOAHBIX H UX
cucreM (3agaua Komm). ITprBeieHre pas3iMuHbIX (OPM 3arMcH ypaBHEHHH AMHAMUKH K
crangapTHoi ¢opme Kot Metog Diiniepa /st ofHOTo AuddepeHLanbHOTO ypaBHeHH .
OCHOBHOE COOTHOLLIEHHEe 1 TeOMeTpruecKuit cMbics OLieHKa MOrpelHoCTH MeToza Jitepa.
4 7 TTonsTHe 0 MopsziKe TouHO~CTH MeToza [TpoBepka ycToitunBoCcTH MeToza Jiinepa 9 3 3 0 6 10
TTorpenHOCTL OKpYI/IeHUs B MeTozie Diinepa ITpo6iema BeiGopa 1ara UHTErpUPOBAHHUSL.
MeTopp! OLIeHKH ¥ M3MeHeHHUs 111ara B npoljecce pacyeta Metoz Diinepa A/ CUCTeM
nuddepeHipanbHbIX ypaBHeHni. Ero nporpammHast peammsatust Mertog Diinepa-Komm. Ero
reometpuyeckuit cmbict Metog Pynre-Kyrra Metog Pynre-Kyrra-Mepcona ¢
aBTOMaTHYeCKUM BbIGOpOM 1ara. Ero nporpamMmHas peajusariys.
Pa3pen 9. Pemenue guddepeHIaibHBIX YPAaBHEHHH B YaCTHBIX NPOU3BOJHBIX.
JuddepennpansHoe ypaBHeHHe TeT/I0NPOBOAHOCTH TUIOBble FPaHUYHBIE YC/IOBUS K
4 7 mddepeHIanbHOMY YPaBHEHHUIO TeM/IONPOBOAHOCTH MeTo/bl alnmpOKCHMaLH 9 3 3 0 6 10
TIPOU3BO/HBIX. SIBHast cxeMa. AJITOPUTM M NpOrpaMMHasi peanu3anyst. OLleHKa TOUHOCTH U
ycroitunBocTh HesiBHast cxema. ANTOPUTM M IporpaMMHasi peanm3anys. OLieHKa TOUHOCTH U
YCTOHUMBOCTH.
Bcero 3a 7 cemecTp 108 51 34 17 57 100
Bcero no gucnun/ivHe 108 51 34 17 57 100
3.2. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep n HanMeHOBaHue pas3jesna
Tema naﬁopaTopﬂoro MNPpAKTHKyYMd ayA.
n/n JMCIIMIL/TUHbI
YacoB

Pazpen 2. UucneHHbIe METOBI
pellieHUst TPaHCIeHIeHTHBIX
ypaBHEHU.

CpaBHeHue 3¢ ¢deKTUBHOCTH pelleHust
TpaHCILIeH/IeHTHBIX YpaBHEeHUN pa3InyHbIMU
MeTozlaMu

Pazgen 3. Pemrenue 3a/iau B rakete

g || N

Wolfram Mathematica.

PabGora B nakete Wolfram Mathematica. DneMeHTsI
MPOTrPaMMUPOBaHUS

PelieHue ypaBHeHMI U CUCTeM YpaBHEHUI

PaboTa ¢ MaccrBamMy ¥ MaTpHLIaMU

ITpou3BoaHble, MHTErpasisl U AuddepeHIMaTbLHbIe
ypaBHeHUs. PellleHre TUHaAMUUECKUX 3a/1au

A OININ B

IMocTpoenue rpadykoB U roseid GyHKIMI IByX
repeMeHHbIX. PellieHue 3a/jau ONTUMH3ALIIN

Bcero 3a 7 cemectp

17

6
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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 ,Z[I/ICl)CbEPEHL[I:I&J‘IbHOFO 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:

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

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

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

5.3. Ilepuoguueckue U3fiaHus:
He TpeOyroTCSl.

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

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

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

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

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

5.6. ndopmaliioHHbIe TeXHOIOTUH:

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



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

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

6.3. IIpouee:

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

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa YAC/IEHHBIE METO/IbI ITPOEKTUPOBAHMUS sBnsieTcss AUCLUIVIMHON 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMHueckor TexHuku BI'TY "BOEHMEX" um. [1.®. Ycrunora kadeapoit A4 CTAPTOBBIE U
TEXHUYECKUWE KOMIUIEKCBI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-3.2 crocoGHOCTh TPOBOJMTL PACUETHYI0 U IKCIIEPUMEHTA/LHYI0 OTpPabOTKy AWHAMUKU M MPOYHOCTH
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).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
YUCJ/IEHHBIE METO/bI IPOEKTUPOBAHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

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

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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

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

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
[ToaroroBka K ayauTOpHOMY IpakTUKyMy. [IoBTOpeHue paHee (5,6)
M3y4eHHOTO MaTepuara. CamocrosiTenbHOe H3yueHne TeM «MeTof |y rapme e eToBI
DWJjiepa JJist OLHOIO AH(i)(ﬁl)epeHI_[I:lIaJILHOFO ypaBHEHI/IH.uOCHOBHoe pelleHYst KPaeBbIX 34124
COOTHOLLIeHHE 1 TeOMETPUYECKHH CMbICTI», «Mertof, Bgnepa AN | g ddepeHIMaTbHBIX 3
CUCTEeM /:;Hq)q)epeHuHaanmz( ypaBHeHUit», «MeToz Dityiepa- ypasHenuit: CI16.BI'TY
Komm. }éro reoMeTpuyecKuit cMbic» U «Metog Pynre-KyTTa» 1o | ip o pHMEX" v 1. ®.
yuebHoii muTepatype Verurora, 2009 (2,3)
Wroro no pa3geny 8 6
Pazgen 9. Pemenue quddepernyaibHbIX yPaBHEHHH B YaCTHBIX POU3BOJHBIX.
. BeruncnuresibHas
MareMaruka. YucieHHble
metoapl: CIT6.BTTY
IToproroBka K aysuTopHOMY IpakTUKyMy. [IoBTOpeHue paHee "BOEHMEX" um. [I. ®.
HU3yueHHOro MaTtepuasna. CaMmoCTosATe/IbHOE U3yyeHre TeM YcruHoBa, 2010 (4,5)
«duddepeniranbHoe ypaBHEHHE TETJIOTPOBOAHOCTH» U A. A. KoHoHoga, A. JI. 6
«TumoBble TpaHUYHLIE YCI0BUS K AuddepeHIaibHOMY Benkosa. . YpaBHeHus
YPaBHEHUIO TETIOMPOBOHOCTH» 0 yueOHOMW UTepaType MaTeMaTh4eCcKoi (pu3mKu:
CII6.BI'TY
"BOEHMEX" um. [1. .
YctuHoBa, 2019 (1,2,3)
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.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. Pabora B cpeae Pascal KonTponbHas
4 7 ABC.NET. 9 3 3 0 6 10 pabota
Pa3pen 2. YUuc/ieHHbIe MeTO/bI KOHZggJ;ZHaH
4 7 |pellieHUsi TPAHCLEHAEHTHBIX 18 7 5 2 11 10 P ’
. JTabopaTopHasi
YPaBHeHHH.
pabora
KonTponbHas
Pazpen 3. PenieHue 3aja4 B raKkeTe pabora,
4 7 Wolfram Mathematica. 34 1 23 8 15 1 20 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
MOJIHBIX NMPOU3BOAHBIX U UX CUCTEM pabora
(3agaua Komm).
Pazpnen 9. Perrenue KOEZ%(;];ZHM
4 7 |pmddepeHnpanbHBIX ypaBHeHHH B | 9 3 3 0 6 10 Borpoch! K
YaCTHBIX MPOU3BOJJHBIX.
3K3aMeHy
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 100
Bcero mo AuCIUILIHHE 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-3.2
Bonpocbl omkpbimozo muna:

Ne 1 OrnuiyTe MOPSZOK pelleHns 3a/aui MeTofoM Prtiia

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

M3MEeHSIIOTCSI IO [/IMHe 371eMeHTa B COOTBETCTBUY C 3aKOHOM Ky0a
Ne 4 IMoTeHiuanbHast SHEPTUsl, CBs3aHHAsI C IIPUJIO’KEHHOW BHelIHel cumoii P, paBHa:
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Mogymo cuiibl P, yMHOKeHHOMY Ha IepeMelLeHre
PaGore cubl P, B3sTOl € 06paTHBIM 3HAKOM
Pabore cunel P

Ksapgpary cunsl P

Kakoe pelicTBue [JO/DKHO TIpe/jilieCTBOBATh HEMTOCPeACTBEHHOMY DellleHUI0 CHCTeMBI
JIMHEWHBIX YPaBHEeHUI MeTOZa KOHEeUHBIX 37IeMEeHTOB?

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

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

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

repeMeleHust
ycumnust

HaripsoKeHud

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

BryTpeHHell sHepruu
KuHeTtuueckoii sHepruu
[ToTeHUMAaMTBEHOM 3HEPrUU

PaboTe! gedopmarmm
IMoTeHi[Ma/bHasA SHEprHs AedOpMal[iK CTEP)KHS paBHa

IToBepxHOCTHOMY MHTeTpay OT IPOW3Be/ieHNs HalpsDKeHust Ha AedopMariiu
IMTosoBUHE 00BLEMHOTO UHTETPA/IA OT MPOM3BEe/IeHUsT HAlIPSDKEHUS Ha TIepeMeleHHs]

[TonoBrHE 06BEMHOT0O MHTETPajIa OT MPOM3BeJeHus] HalpsDKeHWs Ha Jiedopmariiu
UeMmy paBHO HamnpsDKeHHe B CKaToM WU/IA PaCTSHYTOM CTep)KHe?

YacTHOMY OT flefieHUsI yCUIIUS Ha e(opMariyio
IIpou3sBezeHuto Tipesienia MPOUYHOCTU Ha YIIPyroe CMelljeHre
[Tpou3BegeHMIO MOAY/ISt YIIPYTOCTH Ha YIIPyTOe repeMeljeHre
ITpou3sBeseHuto ycunus Ha JiecopMaliiio

[Ipomn3sBeneHuto MOAY/IST YIIPYTOCTH Ha ZieOpMaLiiio
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Ne 10

YacTHOMY OT fleieHust AedopMariiv Ha MOAY/Ib YTIPYTOCTH
ITpouseenenuto fedopMaliiy Ha MOZY/b C/IBUra

OTHOLLEeHHIO Tpefesia TeKy4ecTH K Aedopmanun
Kak npou3BoauTCst yMHOXKeHHe MaTpUL{bl Ha BEKTOP?

Kaxxzas cTpoka MaTpuLibl CKa/IIpHO YMHOXKaeTCs1 Ha BEKTOP
Kakzip1id cTosiber] MaTpHLIbl CKaIsIPHO YMHOKAeTCsI Ha BEKTOP
OieMeHTb! K&K/I0M CTPOKH YMHOXKAIOTCS1 Ha BEKTOP

DJieMeHTBI Ka)KZI0TO CTOOIa YMHOXKAIOTCSL Ha BEKTOP
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