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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIN U DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
JleBuxuH ApTeM AJieKceeBUY, K.T.H., IOL[eHT, 3aBe/IyIOluii Kadeapoit

Kadenpa A8 IBUT'ATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
lamesckuii Erop MuxainoBuu, CTaplivi penojaBare/ib

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel A8 JIBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomumii kKadeapoi JlesuxuH A.A., K.T.H., JIOLI.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

A8 ABUTATEJ/IN 1 DHEPI'OY CTAHOBKU J/IETATEJ/IbHBIX AIIITIAPATOB

3aBepytomuii kadesapoii JleBuxuH A.A., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CPE/JICTBA MH)XXEHEPHBIX PACUETOB B JIBUTATE/IECTPOEHUUN

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:

I[ICK-4 — crocobHOCTh MPOBOAWUTE PaboThl MO 00paboTKe, aHanM3y pe3y/lIbTaToB SKCIIePUMeHTaTbHBIX
WCC/Ie/I0BaHUH, UCTTBITAHUI PaKeTHBIX JBUraTesIed U X 3JIeMeHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-4

3HAHUA:
pa3pa60TKa METOAUK pacCueTa, OINTHUMHU3dLIMU I1apaMeTpPOB [ABUIdT€/IbHBIX YCTAHOBOK JI€TAaTE€/IbHbIX

dallllapaTOB U COCTaBJ/IAIOIINX WX 3JIEMEHTOB;

YMmeHus:
INpoBeJeHre KOMIIbIOTEPHBIX I/ICC]'IE,[LOBEIHI/H\/JI 00BLEKTOB C NMprUMeHeHKHeM COBPEMEHHBIX MaTeMaTHhu4yeCKuX

METO/IOB, TEXHUUeCKUX U MMPOrPaMMHBIX CPeZICTB;

HAB8bIKU.
TMOATOTOBKA HAYYHO-TEXHUYECKHUX OTUETOB I10 PE€3y/IbTdTaM BbIITO/JTHEHHBIX HCCHEAOB&HHﬁ.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmaa CPEJICTBA MH)XKEHEPHBIX PACUETOB B JIBUTATE/IECTPOEHMMU siensiercst
JVCLIMTUTMHON ()aKy/IbTaTUBHOIO 0/10Ka IIPOrpaMMBbI MOATOTOBKH T10 Hampas/eHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

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

Copep>kaHue JUCLUTIIMHBI SBJsIeTCS 0CHOBOM Ayt ocBoenus guciiuruivid: [IPOEKTUPOBAHUE N
KOHCTPYUPOBAHUE JKUJAKOCTHBIX PAKETHBIX JIBUTATEJIEM, PACUET WU
IMPOEKTUPOBAHUVE TYPBOHACOCHBIX AI'PETATOB, PACUET M ITPOEKTUPOBAHUE
ATPET'ATOB BP/l, TEOPUSI U PACUET PAKETHBIX JBUTATE/IEN HA TBEPJOM TOILIVBE,
PACUET M TIPOEKTUPOBAHUE KAMEP PAKETHBIX JIBUTATEJIEI.

[MpesBapUTeIbHLIE KOMITETEHI[UH, CHOPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasia U3yueHus TUCLIATUTUHBIL:
¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,

SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMBbHOM cdepe AesTeIbHOCTH I PelleHUs
WH)KEHEPHBIX 33/1a4



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 pas/ie/ioB H AMAAKTHYECKHX eIHHHI]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM

¢opme

BCEI'o

IIpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-4

Pazpaen 1. Hauaso pa6orsr ¢ MathCad. nTepdeiic MathCad. IToctpoeHre BeIpakeHHH 1
BbluKc/ieHHsi. OCHOBHbIe Bo3MokHocT MathCad.

22

N

N

]
o

Paspen 2. Beruncienus B MathCad. Pemtenne ypaBHeHnid. PaGoTa ¢ BeKTOpaMy ¥ MaTpULIaMH.
3 6 CHMBOJIbHBIE BbluKC/IeHust. PeleHue auddepentinanbHbiX ypaBHeHuit. O6paboTka
SKCIIePUMEHTA/IbHBIX NJaHHBIX. Maremaruueckast CTaTUCTHKA.

57

11

11

46

3 6 Paspen 3. lononnuTeibHbIe Bo3MoxHocTH MathCad. TIporpaMmupoBanue. [IononHUTe/IbHbIE
BcrpoenHble ¢yHkuuy MathCad, mocTpoenue rpadHKoB 1 UX pefjakKTHPOBaHHe.

29

25

40

Bcero 3a 6 cemecTp

108

17

17

91

100

Bcero no gucuunivHe

108

17

17

91

100

3.2. AyATOPHBII NPAaKTUKYM

Ne Homep u HaniMeHOBaHHe pa3jesa
n/n JUCIMILTAHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

O0bem, ayj,
yacoB

MathCad.

Pazpen 1. Hauano paboTsl

HOCTPOQHI/IQ BprEDKeHI/Iﬁ W BBIUMC/IEHUS.

2

Paspen 2. Beruncnenus B MathCad.

Petennie anrebpandeckrx ypaBHeHUN U

oripefiesieHHe SKCTPEMYMOB.

MarpuruHsbie BeIYKC/IeHWEe U paboTa ¢

MaTpUllaMH.

Pewienve guddepeHabHbIX YpaBHEHHUH.

O0paboTKa 3KCIiepUMeHTaIbHbIX JaHHbBIX.

N Ok~ W

Pazpen 3. JononHuTe/ibHbIE
Bo3MokHOCTH MathCad.

IMporpammupoBanue B Mathcad.

IMocTpoenye rpadMKOB U UX peJakKTUPOBaHKe.

NN W N

Bcero 3a 6 cemecTp

3.3. CamocrosiTennbHas padora crygenta (CPC)

Ne Homep 1 HauMeHOBaHue
n/n pasjesna JUCIUNIHHBI

CojaepxaHue yue0HOro 3a/|JaHUsI

Oo0neMm,
4acoB

MathCad.

1 |Pa3gen 1. Hauasmo paboTsl €

I/IayquHe npeayCMOTPEHHBIX HpOFpaMMOﬁ AU IaKTH4YeCKHX

eJHUL] TI0 PEKOMEH/1yeMO# JTuTepatype.

10

ITpopaboTka MaTepUasoB MPAKTHUECKUX 3aHATHH

10

MathCad.

Pazgen 2. BeruncieHus B

V3yuyeHue rpeflyCMOTPEHHbBIX TIPOrPaMMOM ANJaKTHUe CKHX

eJMHUL] 110 peKOMeH/[yeMOli JIuTepaType.

23

ITpopaboTka MaTepUasoB MPAKTHYECKUX 3aHITHH

23

| U1 K~ W N

Pasgen 3. lonomHUTeNBHBIE
Bo3MoxkHOCTH MathCad.

I/I3yquHe npeayCMOTPEHHBIX nporpaMMoﬁ AUIaKTH4YeCKHNX

e/IMHUL] TI0 peKOMeHyeMoM iTepaType

12

ITpopaboTka MaTepraioB MPaKTHUECKUX 3aHATHI

13

Bcero 3a 6 cemectp

91

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/IMHBI

CEMECTP

HE

AEIN CEMECTPA

7/8 9

10

11

12

13

14

15

16

17

6

a3

AP

a3

AP

AP

13, 3au.

‘YcioBHble 0003HAUCHUSA:
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¢ TP — nriarHocTHYecKas pabora;
e 13 — njomMalliHee 3a/laHUE;
e 3au. — 3aYeT.

TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

clefyroumx popmax:
e UArHOCTUYeCKas pabora;

¢ JOMalllHee 3aJdHue.

ITpomesKyTouHas arrecTarusi IIPOBOAUTCS B hopMax:
* 3aueT.



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. O. A. I'ypckuii. . Beruncnenust B MathCAD. Munck: HoBoe 3Hanue, 2003, 10 3k3.

2. E. T. Makapos. . ImxxeHepHble pacuétel B Mathcad 15. CII6.: ITurep, 2011, 27 3k3.

3. FO. E. Bockob6oiinnkos, A. @. 3a10poxHbIid. . OCHOBBI BEIUMC/IEHHH 1 TIPOrPaMMHUPOBAHUSI B TIAKeTe
MathCAD PRIME. Caukrt-ITetep6ypr: Jlanb, 2022, 31. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — O6pa3oparesibHas yiatdopma «HOpaiT». [I/1s1 By30B U CCY30B.;

2. https://e.Janbook.com/ — 3BC JlaHs;

3. http://www.library.voenmeh.ru/ — ®ynnamenTanbHas 6udmioreka BI' TY «t BOEHMEX» um. [1.0.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.

5.5. TIporpamMMHOe obGecrieueHue:;
1. Mathcad Education - University Edition Term.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. Mathcad Education - University Edition Term.

6.2. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueli mporpaMme JUCIUIUTHHBI
CPEJJCTBA NH)KEHEPHBIX PACUETOB B IBUTATE/IECTPOEHN

AnHoTanusa paboueii nporpaMMsl

Iuciunmiaa CPEJCTBA MH)XKEHEPHBIX PACUETOB B JIBUTATEJIECTPOEHUM sipnsiercs
JUCHUILVIMHON  ()aKy/IbTaTHBHOrO 0/I0KQa I[pOrpaMMbl  TOJATOTOBKM 1O  HampasiaeHuto  24.05.02
IpoekmupoeaHue asuayuoHHbIX U pakemHblXx Ogueameneli. [ucuuriivHa peanu3yeTcs Ha ¢akynbTere A
PaketHO-KOCMHueckor TexHukd BI'TY "BOEHMEX" um. 1.®. YcrunoBa kadeznpoit A8 JBUTATE/IU U
SHEPI'OYCTAHOBKMU JIETATEJIBHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-4 crocoGHOCTh TPOBOAWTL pabOThI MO 00paboTKe, aHamM3y pe3y/lbTaTOB SKCIIEPUMEHTATbHBIX
WCCeJOBaHUM, UCTIBITAHUM paKeTHBIX JBUTaTesell U UX 3/1IeMEHTOB.

CopieprkaHue JUCLIMIUIMHBI 0XBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C TIPUMeHeHHeM COBPEMEHHBIX PaCUeTHBIX
KOMITBIOTEDHBIX TIPOTPAaMM U 3JIEKTPOHHBIX MOJesiell W3[enwii TIpU  pacueTe, KOHCTPYMPOBAaHUU U
TPOEKTUPOBAHUY JIBUTaTe/IbHbIX YCTaHOBOK JIeTaTe/IbHbIX allapaToB.

[TporpamMMoii JUCIIMIIMHBI ITPeyCMOTPEHBI C/IeYIOIIYE BHABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;

e OMallIHee 3a/laHue.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
TpelyCMOTPEeHBI MpakThueckue 3aHsatus (17 4.), camocrosTenbHas pabota ctyaenTa (91 u).

10



IIpunoxenue 2

K paboueli mporpaMme JUCIUIUTHHEBI
CPEJJCTBA NH)KEHEPHBIX PACUETOB B IBUTATE/IECTPOEHN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 17 4. ayJUTOPHBIX 3aHATHM, U 91 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS 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.

HaumeHoBaHue padoThI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. Hauaso pa6otel ¢ MathCad.

N3yueHue ripelyCMOTPeHHBIX
MpOrpaMMol AUJaKTUUeCKUX 10
eIHULI TI0 peKOMeHyeMOit . A. I'ypckuit. . Berurcnenuss B MathCAD: MuHck:
JTUTEpaType. Hogoe 3Hanue, 2003 (1-2)
ITpopaboTka MaTepuanoB 10
MPaKTUYeCKUX 3aHSATUM

Wroro no pasgeny 1 20

Pazpen 2. Beruncienusa B MathCad.
N3yuenue ripefyCMOTpPEHHBIX
TIPOrpamMMOoi TUAAKTUYE CKUX 23
eIVHULL TI0 peKOMEeHJyeMOi E. I Makapos. . m>xeHnepHbie pacuétel B Mathcad 15:
JIUTEeparype. CIT6.: TTutep, 2011 (1-3)
ITpopaboTka MaTepuanoB 23
MPAaKTUYeCKUX 3aHSATHM

Wroro no pasgeny 2 46

Pa3pen 3. JonosiauTenbHbIe Bo3MoxxHocTH MathCad.
N3yueHue ripeyCcMOTpPeHHBIX
TpOTPaMMON AHUAAKTIHEECKHX 1O. E. Bockob6orinukoB, A. ®@. 3a0poKHbIH. . OCHOBBI 12
eIHULI TI0 peKOMeHyeMOit .
JHTepaType BBIUMCJIEHUH U TIPOrpaMMUpOBaHus B rakete MathCAD
PRIME: Caukt-IletepOypr: Jlanb, 2022 (1-3)

ITpopaboTka MarepHasnos 13
MpaKTHUUeCKUX 3aHITUM

Wrtoro no pasgeny 3 25

11
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IIpunoxenue 3
K paboueli mporpaMme JUCIHIUTHHEBI
CPEJICTBA NH)KEHEPHBIX PACUETOB B JIBUTATE/IECTPOEHUN

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

JlomaiiiHee 3a/jaHue
IIpeaycMoTpeHO BBITIONIHEHUE TPeX UHMBHUAYAIbHBIX JOMAIIHUX 3a[jaHui 110 TeMaM
COOTBETCTBYIOIIUX pa3ZiesioB MPOrpamMMbl JUCLUILTUHBIL:

1) 3aganue Nel TIpocTetimyve Bbiuncienus. Makc. 15 6a/ioB:

1.Pa3noxuth uncia 1567855, 5642, 6790 Ha mpoCTbie MHOXKHTENH. - 3 Oasia
2. YTIpOCTUTh, BEIUYMC/IUTE, Pa3BepHYTh, (JAKTOPU30BaTh BhIpaXkeHUe. - 3 Gara
3. Beruncsute (MHTErpas, Mpou3BojAHas, npegen GyHKLUuK) - 4 6amia

4. 3aziaHbl GYHKIUM W 3HAYEHUS TIeEPeMEeHHBIX - 5 6aiioB

* Co3garb marputibl M1 u M2 u3 pyakimii F1(x,y) u F2(x,y);

* co3aath MaTpuily M3 u3 matpui; M1 u M2 06beuHUB UX «OOK 0 60K»

* co3garb Matpuly M4 u3 matpun M1 u M2 00beMHUB UX «PYyT Ha APYTOM»
* CO37aTh KBaZpaTHYIO MaTpuLly M5 u3 marpuisl M4 pasmMepHOCTBIO 3%3

* Co3/1aTh BeKTOp-CTO/10e1] V1 U3 cTos1011a MaTpuLibl M3

* CO3/aTh BEeKTOP-CTPOKY V2 13 CTPOKU MarpuLbl M4

Vicnionb3ys paHee co3/jaHHbIE MaTPUL|bl M BEKTOPBI:

* BBIUMCJIUTG OIIpefie/IuTe/lb MaTpyLibl M3

* [IePEMHOXUTb BeKTOph! V11 V2 (B TOM 4HcIie 0371eMEeHTHO)

* CJIOKUATh U NePeMHOXUTh MaTpuLibl M1 u M2

* -OIpe/le/IMTh MaKCUMaJIbHOe 3HaueHue 371eMeHTa BeKTopa V1 1 MUHUMa/IbHOe 3HaueHue BeKTopa V2 U
CJIOKUTb UX.

2) 3aganue Ne2 Perenue ypaBHeHuil. Makc. 15 6asnmoB:

1. dyHKIMS OJHOM TIepeMeHHOM - 3 basia

[aHo ypaBHeHue:

3afaHue:

* iocTpoiire rpaduk QyHKIWY B AranasoHe x:=-3..13;

* YMCJIEHHO OMpe/ieliTh KOPDHU YPaBHEHHSI C TIOMOILIbI0 GyHKIUH root U polyroots;

* HATH MaKCUMYM ¥ MUHUMYM (QyHKLWH JBYMsI CTIOCO0aMHU.

2. dyHKUUS JBYX TlepeMeHHbIX - 3 6asia

[aHo ypaBHeHue:

3amaHue:

* TOCTPOUTH TpadUK GYHKIMH B Auaria3oHe X Uy ot -10 mo 10;

* ¢ momonpio pyHkiuu find HaliTH 3HaUeHUsA X U Y, obparjarolie HYHKIMIO B HOJb;
* HAaTH MaKCMMa/lbHOe ¥ MUHHAMa/bHOe 3HaueHUst GyHKWY B Juarna3oHe oT -1<x<1 u -1<y<1 ¢ noMoripo
¢dyHkumii Maximize u Minimize.

3. PellleHWe CUCTeMbI ypaBHEeHMH - 3 Oasia

[aHa cucteMa ypaBHeHUH

3ajaHue:

* [Toctpouts rpaduku pyaxwmii f3(x,y) u f4(x,y);

* HAlTH pellieHre CUCTeMbl YPaBHEHHUH.
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4. PellleHre CUCTeMBI YpaBHeHWH - 3 banna

[IaHa crcTeMa ypaBHEHHI:

3aZjaHye: pelnTh CUCTEMY JIMHEHHBIX YpaBHEHUN

* MaTPUYHBLIM CITIOCOO0OM U UCTIONb3ys GyHKIMIO Isolve;
* MeTOZ;: MeTooM Kpamepa;

* MeTOZ: MeTozoM ["aycca.

5. TToctpoenue rpadukoB - 3 6anna

IToCcTpoUTE TpeXMepHbI rpad¥K ABYMsI CIIOCOOaMU:

* Vicrionb3ys pyHkiuio CreateMesh;

* 3a/1aB MacCHB YKMC/EeHHBIX 3HaUeHUH QyHKLMH.

3) 3aganue Ne3 I'padrueckue 3aBucuMocTy. Makc. 10 6asioB.

CocrouT U3 2 3a7ia4, KaXk1ast mo 5 6asiios.

1) TTo pe3y/nbTataM TepMOAWHAMHUECKOTO pacueTa U3 MOJyUYeHHBIX aHHBIX B Termoras u3 ¢aiiia romario.rez
repeHecTH JaHHbIe B Excele.

Coszarb 4 cTpok# (cTos011a) U3 3HaueHuii o napametpam: P, Tya, T, a.

[Tepenectu 3t AaHHble u3 Exele B MathCad ¢ momotiiist0 KoMaH/Ibl «BBOJ] Y BBIBOZ, JaHHBIX». [Tosyuus 4
MaccHBa 3HaueHui 1o 10-15 3HaueHui, He0OXOAUMO ITOCTPOUTD 3aBUCUMOCTH:

1. Iyp ot a;

2. Iyn ot P;

3.IygorT.

2) 1o u3BeCTHLIM MacCHBaM JaHHBIX TOCTPOUTh:

1. Kybrueckyto CrijiaiiH-WHTePITOJISLINIO;

2. TUHeMHOoe TIpe/iCKa3aHue;

3. OHOMEpPHYIO perpeccuto.

3auer

K cpaue 3aueta fornyckaroTcs o6yyaromiyecs, BbINMOHUBLINE TPU MHAVBH/Ya/IbHbIe 3aaHus. Craua
3ayeTa IPOXOAUT B (hopMe UTOroBOro TecTpoBaHusl. TecT cocTout U3 20 BONpocoB K AuddepeHIMPOBaHHOMY
3aueTy, KaKZbIi BOpoc orieHnBaeTcsi B 1 6at. TecTMpoBaHWe CUMTAETCS TIPOM/I@HHBIM TIPH MOTyYeHHH He
MeHee 60% TpaBU/IBHBIX OTBETOB Ha BOIIPOCHI TecTa. MakcumasbHOe KonrdyecTBo 6asios - 20.

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbBIe <
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= @) =
= @)
3 6 |Pasaen 1. Hauano padorsl c MathCad. 22 2 2 20 20 Hlomarisee
3a/laHue
3 6 |Pasgen 2. Beiuunciaenusa B MathCad. 57 11 11 46 40 Homalixee
3a/laHue
3 6 Pa3zpgen 3. JlonoHUTe/IbHbIE BO3MO)KHOCTH 29 4 4 75 40 JomarHee
MathCad. 3a/1aHre
Bcero 3a 6 cemecTp 108 | 17 17 91 100
Bcero no auciurmuinHe 108 | 17 17 91 100

14

27425




IICK-4

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omKpbimozo muna:

Dyukuys «simplify»

OyHKIWMs «substitute»

Oyukius «factor»

DyHKLUSA «expand»

Apryment fmap dyukuum CreateMesh (F, x0, x1, y0, y1, xgrid, ygrid, fmap)
orpefiesisieT:

75151 BBOZIa TPOM3BOAHON (YHKIMK HEOOXOJUMO HCII0/Ib30BaTh MaHeb

Tun rpacuka 3D Scatter Plot ¢hyHKIIMY IBYX MIepeMeHHBIX — 3TO

3afauy ONTHMU3ALIMH PeLIaloTCsl MeTO0M

JI71s1 UNC/IEHHOTO pellieHrs] YPaBHEeHHs! C UCTIO/b30BaHWeM (pyHKIUH root() HeoOXoAuMo
3a/1aTh

Bcrpoennsie dynkiun MathCad «maximize» u «minimize»

Bonpocbl 3akpbimoeo muna:

[Inst o6pa3oBaHMst HOBBIX MaTpPUL] U3 yyKe CYIIeCTBYIOLIUX UCIOMb3YHOTCS CieyIoIIye
byHKIHN?

1) augment(A, B)
2) stack(A, B)

3) submatrix (A, irows, jrows, icols, jcols)

a) obbeIuHsIeT MaTpUIbl A ¥ B pyr Haj ipyromM. MaTpuIibl JO/KHBI IMETh
O/IMHAKOBOE UHCJIO CTOJIOI[0B

b) co3zgaeT MaTpuily, BbIpe3aHHYIO U3 MaTpPUIILI A.

¢) o0beuHseT MaTpuLibl A 1 B 60K 0 60K. MaTpuiibl O/KHBI UMETh OFIMHAKOBOE UUCJIO
CTpOK.

DYHKIIMHY, OTHOCSIIECS K MaTPHLIaM U BeKTOpaMm:
1) cols(M)
2) last(M)

3) length(M)

a) 4ncIo CTosI0LOB B MaTpuLie
b) uHeKC TIoc/IeiHero 31eMeHTa B BEKTOpe

C) UKMCJ/I0 3JIEMEHTOB BEKTOPA

3naueHue nepemeHHol ORIGIN u3HauanbHO paBHO:
1)0
2)1

3)2
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Ne 4 Kakum CUMBOJIOM MOKHO OTIpe/Ie/TUTh TiepeMeHHYI0, 3HaueHue KOTopol Oyzer
WCTI0J/Ib30BaHO TO/IBKO HIDKe B (haiiie

1):=
2)=

3) =

Ne 5 Mo>XHO /1 onpeie/IUTh NepeMeHHY!0 X [Py IIOMOLIY cuMBosia "'=""?
1) BepHo

2) HeBepHo
Ne 6 Crioco6 3a/1aHHs] MaTPULIBI:

1) Uepe3 MaTeMaTUueCKYIO TlaHe/b

2) Yepes komaHAy Insert — Matrix (BcraBka —~ Matpuua)
3) Kombunarwmeii kinapwii [Ctrl]+[m]

4) Bce oTBeThI BepHbI

5) Bce oTBeTHI HEBEPHBI

Ne 7 Kakast 13 npuBeeHHBIX QYHKLMA He MOXKET OBITb UCTIO/IB30BaHUS /AJIs PeLleHust
ypaBHEeHUH:

1) CreateMesh()
2) Isolve()

3) root()

Ne 8 [1py CUMBO/IEHOM peLlIeHHUH CUCTEMbI YDABHEHHH, YDaBHEHHUsI BBOJSTCS:
1) B BUze O0Ka
2) mocie[0BaTeIbHO

3) KaK 371eMeHTbl MaTPULIBI

Ne 9 dyHk1ms seed(x):
1) reHepupyeT c/lydyaliHOe YKC/I0
2) paccumThIBaeT AMCIIePCHI0

3) YCTaHAB/IMBA€T HOBOE€ HAUA/IbHOE 3HAYE€HUE NI TeHepaTopa HCeBAOCﬂyqaﬁHLIX qpcen

Ne 10 ®Oyukius convert to partial fraction BeIMOTHSET C/IAYIOIIYIO OTIEPALIMIO
1) u3sB/ekaeT 13 MO/ KOPHS N-i CTereHu
2) pack/ia/IbIBaeT pPaIrioHaIbHYI0 Jp0o0h Ha MPOCThHIE
3) pacKpheIBaeT CKOOKH M ITPUBOUT I0[00HbBIE

4) puBOAUT APOOH K 00I1IeMY 3HAMEHATEJTI0
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