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)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CPEJACTBA MH)XXEHEPHbBIX PACHETOB

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma IIpoeKkTHpoOBaHHe PAKeTHBIX IBUTaTe/Ieii TBepAoro ToIInBa
MOArOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
®opma o0yueHHs OuHas
®daKy/bTeT A PakeTHO-KOCMHY€CKOH TeXHUKH
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
AIIITIAPATOB
Kadeapa-pa3padorunk paboueit A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMMabl AIITITAPATOB
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
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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
CPEJICTBA MTH)XXEHEPHbBIX PACUETOB

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:

OIIK-2 — crocobHOCTh MOHUMAaTh NPUHLMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
WCTIO/b30BaTh MX JJIs pellleHus 3aZiad rpodecCcuoHanbHOU JesTeTbHOCTH

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

OIIK-2

3HAHUA:

HCII0J/Ib30BaHKe I/IHCl)OpMaL[I/IOHHbIX 1 KOMITBHOTE€PHBIX TeXHOJIOTUi NpyU MPOEKTUPOBAHUU ABHF&TEHEﬁ
JieTaTeJ/IbHBIX allliapaTOB;

YMmeHus:
dHa/IMTHYeCKasd MW TexXHH4YyecCKasd pa3pa60TKa ,Z[BI/IFaTEJIeI\/’I JIeTaTe/JIbHbIX allllapaTOB

TeXHUYeCKHUX, SKCIUIyaTalldOHHbIX X ITPOMU3BOACTBEHHO-3KOHOMHWYECKUX IMapaMEeTPOB;

HAB8bIKU.
dHaJ/IM3 pe3y/ibTaTOB WCTIBITAHUM C HOAFOTOBKOﬁ HeOGXO,Z[I/IMLIX OTYETOB U 3aK/TIIOUeHH.

C yueToMm



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOuciunmaa CPEJJCTBA MHXXEHEPHBIX PACUETOB siBasieTcst JUCIUTUTHHON 00513aTe/TbHOM
yacTu 6/10Ka 1 mporpamMMeI TIOATOTOBKH TI0 HarpasieHuto 24.05.02 IIpoekmuposaHue asuayuoHHbIX U
paxkemHbix 0gueamenetl.

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

Copep>kaHue JUCILUTIIMHBI SBJsIeTCS 0CHOBOM Ayt ocBoenus guciuruivid: IPOEKTUPOBAHUE N
KOHCTPYVUPOBAHUE PAKETHBIX JIBUTIATE/IEMI HA TBEPIOM TOIUIMBE, PACUET U
IMPOEKTUPOBAHUE ATPETATOB BPl], IIPOEKTHMPOBAHUE OHEPI'OYCTAHOBOK
HA3EMHOI'O TPUMEHEHWS HA BA3E P]I.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:
¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,

SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)KEeHePHBIX 337134



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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3 6 Pazpaen 1. Hauaso pa6orsr ¢ MathCad. nTepdeiic MathCad. IToctpoeHre BeIpakeHHH 1 19 4 2 2 15 40
BbluKc/ieHHsi. OCHOBHbIe Bo3MokHocT MathCad.
Paspen 2. Beruncienus B MathCad. Pemtenne ypapHeHnid. PaGoTa ¢ BeKTopamu 1
3 6 MarpuuiaMi. CUMBOJIbHBIE BbIUKC/IeHUs. PetieHre AuddepeHLianbHbIX ypaBHEHUIL. 56 21 10 11 35 40
Oﬁpa60TKa 9KCIIEPUMEHTA/IbHbBIX NaHHBIX. Maremarrueckasi CTaTUCTHKA.
Paspen 3. lononHuTeibHbIe Bo3MoxHoctH MathCad. TIporpammupoBatue.
3 6 JlononuuTenbHbIe BcTpoeHHble GyHKIu MathCad, noctpoenue rpadukoB u ux 33 9 5 4 24 20
peJakTHpOBaHHUe.
Bcero 3a 6 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. AyAMTOPHBIA MPAKTHKYM
Ne Homep 1 HaumeHOBaHKe pa3je/ia Oo6wewm, aya.
TemMa npakKTH4eCKOro 3aHATUA
n/n JMCLUTLTUHBI 4acoB
1 Pasjen 1. Hauazo paotel ¢ ITocTpoeHye BhIpaXKeHUI U BLIUKMC/IEHUS 2
MathCad. p p ’
9 Perrenue anrebpanuecKux ypaBHEHUH U 9
orpezie/ieHre SKCTPEMYMOB.
MaTpuuHble BLIUKCIEHHE U paboTa C
3 |Pasgen 2. Beiuncienus B MathCad. P P 2
MaTpULiaMU.
4 Pemienue quddepeHMaTbHBIX ypaBHEHUH. 3
5 O6paboTKa 3KCrepruMeHTaTbHBIX JaHHBIX. 4
6 |Pasmen 3. JlOMOMHUTE/TBHEIE ITporpamMupoBanue B Mathcad. 2
7  |Boamoxuoctu MathCad. IMocrpoenye rpamKoB U UX peJjlaKkTUPOBaHKe. 2
Bcero 3a 6 cemecTp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0bem,
CopepxaHue yue0HOro 3aJaHus
n/n paspena JMCHMILIAHBI JacoB
N3yueHue ripelyCMOTPEHHBIX POTPaMMOM AUAaKTUYUe CKUX
1 |Pa3pmen 1. Hauano paboTsl C y beay DEHFBIX TIPOTP AR 6
MathCad e/IUHUL] 110 peKOMeH/IyeMOH JiuTeparype.
2 ' ITpopaboTKa MaTepraioB NPaKTHUECKUX 3aHATHI 9
N3yueHue rpeslyCMOTPEHHBIX ITPOrpaMMOM JUaKTHUe CKUX
3 |Pasgmen 2. BoluncieHus B ¥ beny PEHHBIX TIPOTP A 15
MathCad e[JVHUL] T10 peKOMeH/lyeMOM TuTeparype.
4 ' ITpopaboTKa MaTepUasoB MPAKTHUECKUX 3aHIATUH 20
W3yueHue ripelyCMOTPEHHBIX IPOTPAaMMOM AMIaKTUUe CKUX
5 |Pa3gen 3. [JonMOMHUTE/TEHBIE Y beay DEHHBIX TIPOTD AHA 8
eZIUHUL] 110 peKOMEH/IyeMOH JIuTeparype
Bo3Mo>kHOCTH MathCad. ”
6 ITpopaboTka MaTepUasnoB MPAKTHUECKUX 3aHITHI 16
Bcero 3a 6 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2(3(4| 5 6 |(7/8(9 10 | 11 |12 |13 |14 | 15| 16 17
6 a3 | Ap AP | O3 AP 3, 3au.
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YcioBHBIE 0003HAYEHMS:
e [IP — puarHOCTHUECKasi paboTa;
e 13 — jomMalliHee 3a/laHUE;
e 3au. — 3ayeT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOJUTCS B JUCKPETHbIE BDEMEeHHbIE HHTePBA/IbI B
creayommx popmax:
e UArHOCTUYECKas pabora;
e /IOMalllHee 3a/laHue.

HpOME)KYTO'»IHaH dTTeCTalud rMMpoBOAUTCA B dgopMax:
e 34UeT.



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. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:
1. Mathcad Education - University Edition Term.

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.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CPEJJCTBA NH)KEHEPHBIX PACYUETOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa CPEJCTBA MHXKEHEPHBIX PACUETOB sBisieTcsl JUCIUILUIMHON 00si3aTe/TbHOM
yactd 0/0ka 1 mporpammel TOATOTOBKU IO HaripaeieHnio 24.05.02 IIpoekmupoeaHue d8UAUUOHHbBIX U
pakemubix dgueamesell. [TUCLUIUIMHA peayn3yeTcs Ha (akyasreTe A PakeTHO-KOCMHUeCKOW TexHMKU BI'TY
"BOEHMEX" um. [].®. Ycrunora kadenpoit A8 IBUTATE/IN U DHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITIK-2 crocobHOCTh IMOHMMAaTh IIPUHIUIBI pabOThI COBPEMEHHBIX WH(POPMAI[MOHHBIX TEXHOJOTMH U
WCTIOb30BaTh WX IS PellieHus 3aiau 1podeCCHOHABHOM e TeTbHOCTH.

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.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e JOMallIHee 3aJjaHue.

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

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATus (17 4.), mpaktndeckve 3aHsTusi (17 4.), camoctosTensHass pabora
cTypenra (74 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CPEJJCTBA NH)KEHEPHBIX PACYUETOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
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.

eIVHULL TI0 peKOMEeHJyeMOi
JIUTeparype.

HaumeHnoBanme paboTbI PekomeHpiyemas iduTeparypa prn?{?éKOCTb’
Pa3pen 1. Hauaso pa6otel ¢ MathCad.
V3yueHue rpeayCcMOTPEHHBIX
MporpaMmoit JIMAKTHUCCKUX 6
e/IMHUL] 110 peKOMeHyeMOn E. I Makapos. . nxeHepHble pacuétel B Mathcad 15:
JTUTEpaType. CIT6.: TTutep, 2011 (1-2)
ITpopaboTka MaTepuanoB 9
MPAaKTHUEeCKUX 3aHATHH
Wroro no pasgeny 1 15
Pazpen 2. Beruncienusa B MathCad.
E;Z:[?;E;;; eﬂ?;;?;ﬂi?;;? E. I. Makapos. . ilnxxeHepHble pacuétsl B Mathcad 15:
CII6.: TTutep, 2011 (3-8) 15

1O. E. BockobOotinukoB, A. @. 3a0poKHbIA. . OCHOBBI

ITpopaboTka MaTepuanoB

BBIUMC/IEHUH U MporpaMMupoBaHus B makete MathCAD

o PRIME: Cankr-ITetepOypr: Jlans, 2022 (1-4) 20

MpaKTUUeCKUX 3aHITUN

Wroro no pasgeny 2 35

Pa3pen 3. JonosiauTenbHbIe Bo3MoxxHocTH MathCad.

W3yuyeHne npesyCMOTpeHHBIX
TIpOrpamMMoi JUAaKTHUYeCKUX E. I. Makapos. . ilnxxeHepHble pacuétsl B Mathcad 15: 8
eIHULI TI0 peKOMeHyeMOit CII6.: ITutep, 2011 (8-15)
reparype . A. I'ypckuit. . Berurcnenus B MathCAD: MuHck:
ITpopaboTka MaTepuanioB Hogoe 3Hanue, 2003 (1-5) 16
MpaKTHUUeCKUX 3aHITUM

Wrtoro no pasgeny 3 24
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
CPEJCTBA NUH)KEHEPHBIX PACUETOB

®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;
* HATH MaKCMMa/lbHOe ¥ MUHHAMa/bHOe 3HaueHUst GyHKLMHY B Juara3oHe oT -1<x<1 u -1<y<1 ¢ noMorpo
¢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 hyHKIMIO 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.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w =
KOHTAaKTHOH | w o | S = g%
dopme g8 > = o= fs3]
[~ -] (=T « A
o | E o 58 g | &C
& g HaumeHoBaHue pa3jesioB 1 E g l;: [ a g oNe)
E > JMAJAKTHYECKUX eJUHHIY o o o | S| 8 : 5 z EB
4 " 2| B |fE gE| % SE
AEEEHE =32
A B | £58 08 « < S
=3 N T
= = =
o o
3 6 |Pasaen 1. Hauano padorsl c MathCad. | 19 4 2 2 15 40 Hlomarisee
3a/laHue
3 6 |Pasgen 2. Beiuunciaenusa B MathCad. 56 | 21 | 10 11 35 40 Homalixee
3a/jaHKe
3 6 Pa3zpgen 3. [lono/iHUTe/TbHbIE 33 9 5 4 24 20 JomarHee
Bo3Mo)xHocT MathCad. 3a/1aHre
Bcero 3a 6 cemecTp 108 | 34 | 17 17 74 100
Bcero no guciurinHe 108 | 34 | 17 17 74 100
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Kputepuu oneHuBaHus

OIIK-2

Ne 1

Ne 2

Ne 3

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
Bcrpoennsie dpyHkiun MathCad «maximize» u «minimize»

JI71s1 94rC/IeHHOTO PellieHrs ypaBHEHHSI C UCTI0/Ib30BaHHeM (QyHKIMHY root() HeobXoaumo
3a7aThb

3a/ilauu ONTUMU3ALIMK PEIatoTCs METO[OM

Tun rpaduka 3D Scatter Plot ¢hyHKLMY IBYX IIepeMeHHBIX — 3TO

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
Kakum CMMBOJ/IOM MOKHO OTIpe/Ie/TUTh TiepeMeHHYI0, 3HaueHue KOTopoi Oyzer
HICTIOTh30BAaHO TOJBKO HIKe B (hatine
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 10

1) :=
2)=

3)=
MOo>XHO /1 OIpeie/IuTh NepeMeHHY0 X IIpY IIOMOLLIY cCuMBoJIa "=""?

1) BepHo

2) HeBepHo
Criocob 3aiaHusT MaTpUL{bL:

1) Uepe3 maremarruecKyto MaHeb

2) Yepes koMaHAy Insert — Matrix (BctaBka — Marpuiia)
3) Kombunarueii kiaasuii [Ctrl]+[m]

4) Bce oTBeThbI BEpHBI

5) Bce oTBeThbI HeBepHEI

Kakasi 13 prBe/IeHHBIX (YHKLIMI He MOXKeT ObITb MCITO/Ib30BaHUS /1S PeLleHUst
ypaBHEHUM:

1) CreateMesh()
2) Isolve()

3) root()
ITpu CUMBONIBEHOM pellieHNY CUCTeMbI ypaBHEHUM, YPAaBHEHUS BBOZSITCS:

1) B Buge 6/10Ka
2) mocJie[0BaTeIbHO

3) KaK 3/IeMeHTbI MaTPUI[bI
Oyukuus seed(x):

1) reHepupyeT ciay4aiiHoe YMCI0
2) pacCUMTHIBAeT JUCIIEPCHIO

3) ycTaHaB/IMBaeT HOBOe HauajbHOE 3HaueHue /IJisi TeHepaTopa ICeB0CTyYaiHbIX YHCesT
OyHKIMA convert to partial fraction BBITIO/HSIET CIeYIOIIYIO OTIepaLiyio

1) u3B/eKaeT U3 10/, KOPHS N-if CTerneHu
2) pack/ia/ibiBaeT pal{MOHa/bHYI0 Jp00b Ha MPOCThIE
3) pacKpheIBaeT CKOOKH M ITPUBOJUT I0[00HbBIE

4) puBOAUT ApO6H K 00I1IeMY 3HAMEHATeJTI0
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