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1. lleanb ocBOeHNSI AUCUUILIHHBI

Llens auCIUMIMHBEL - OOyY€HHE CTYACHTOB, OOYYalOUIMXCSI MO HANPAaBICHHUIO TOATOTOBKU
09.03.02 "UnpopMaiioHHBIE CUCTEMBI M TE€XHOJOTHH', OCHOBHBIM BO3MOXKHOCTSIM IPOTPaMMHBIX
CPE/ICTB MaTeMaTHYECKHUX PacYeTOB.

3aﬂa‘{aMI/I JAUCHUILIWHEI SABJIACTCA U3YYCHUC MMOHATHHHOT'O alapara AIMCHUIINIMHBI, OCHOBHBIX

TCOPCTUICCKUX MOJIOKEHHUN U MCTOHOB, IMPUBHUTUC HABBIKOB IPUMCHCHHA TCOPCTHYCCKUX 3HAHUHU
AJI pCHICHUA IMPAKTUYCCKUX 3aaaY.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
HI/ICHHHJ’II/IH& 6&3pr€TC§[ Ha 3HAaHMAX I/IH(bOpMaTI/IKI/I Hn MaTCMaTUKH. ,)_—[I/ICI_II/IHJ'II/IHa ABIIACTCA
06H_II/IM TCOPCTUUCCKHUM U MCTOHNOJIOTUYCCKUM OCHOBAHUEM IJI BCCX MATCMATUYCCKUX NUCHUILINH U

UH()OPMAIIMOHHBIX JUCHUIUIMH, BXOIIMX B 00pa30BaTeIbHYIO NPOrpaMMy IO HAIpaBICHHIO
09.03.02 "UnpopmaiioHHbIE CUCTEMBI U TEXHOJIOTUH .

3. Ilnanupyembie pe3yJibTaThl 00y4YeHHs M0 JUCHHUILJIMHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHANKATOPAMU JTOCTHXKEHUST KOMIIETSHIIUN )

dopmupyeMbIe [Tmarupyemble pe3yabTaThl O0yUCHHS IO AUCIUIUIINHE, B
KOMIICTCHIIMU (KO[[, COOTBECTCTBUU C NHAUKATOPOM JOCTHKCHUS KOMIICTCHINU HauMmeHoBaHue OILICHOYHOI'O
coJiepxKaHue WunnkaTop moCTHXKEHUS Pesynerarer 00y4deHus mo CpeacTaa
KOMIICTEHIINH) KOMIIETEHIINH JUCTIATUTAHE
OIIK-1 Cnocoben OIIK-1.1 emoHCcTpUpYET 3HaTh OCHOBBI MATEMAaTHKH, BOIIPOCHI K YCTHOMY OIIPOCY,
MPUMEHSTD 3HaHMSI MaTEMaTUKU, (hM3UKH, BRIYHCITATEIEHOM 3a1a4u
€CTeCTBCHHOHAYYHBIC | HEOOXOTUMBIC IS PECIICHUS TEXHUKHU U
1 O0IIenHKeHEPHEIE 3aad B o0macTu nporpammupoBanms (OITK-
3HaHUsI, METOIbI po¢eCCHOHATBHOM 1.1)
MaTeMaTHYeCKOTro JesITeIbHOCTH VYMeTs penrats 3a1a4u B
aHanu3a u obJiactu mpodecCHoHaIbHON
MOJICIMPOBAHHUA, JIESITETIBHOCTH Ha OCHOBE
TEOPETUYIECKOTO U MaTeMaTHYeCKUX 3HAaHUH
3KCIIEPUMEHTAILHOTO (OIIK-1.1)
HCCIIEIOBaHNA B
poeCCHOHATBHOM

JACATCIBHOCTH,




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aUeTHbIe eAMHUIBI, 108 qacoB.

4.1. ®opma o0y4eHHsI: OUHAS

YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.
Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUIINHBI

KonraktHas pabora
00ydJaromuxcs ¢ meaarornaeckum <
pabOTHHUKOM S
'S | ®opma texymero
g‘ KOHTPOJIS
= s ycreBaeMocTH (TI0
Ne Paznen (Tema) 3 e HeJIeTsIM
I\ JUCIUATLIAHBI = =| =| =~ S | cemectpa), bopma
@) = & = S POMEKYTOIHON
ol e 2 = & arrecTanuu(Io
= 2l 9 = Q
S| al & H| = ceMecTpam)
= ) A < = =
= 2 = Q| = [ o) <
AR S
() 3 N = > =
Sl g g 8| =| 2| S
5|l s| & 5| =
E|l & B
2| o & ~
o] (e}
ol & Q
=B
1 CHHTaKCHC SI3BIKOB 4 | 8|12 10 KOHTpONLHas pabora,
HPOrPAMMHPOBAHHS MPaKTHYECKUE PabOThI
MathCad u MatLab
2 YuciieHHbIE METOIBI B 4 14| 8 20 KOHTpONLHas pabora,
MathCad TIPaKTHYECKUE paGOTBI
3 | OO6paboTka ogHOMepHBIX | 4 | 2 | 6 10 KOHTpOILHAs pagora,
crHatoB B MathCad i MPaKTHYECKUE PabOThI
FreeMat
4 O06paboTka 1ByMEpPHBIX 4 2|4 20,15 | xoutpombHas pagora,
CI/IrHaHOB B Mathcad " TIPaKTHYECKUE paGOTBI
FreeMat
Bcero 3a cemectp 108 | 16 | 30 1,6 [ 0,25 | 60,15 3au. ¢ o1I.
Uroro 108 | 16 | 30 1,6 | 0,25 | 60,15
4.1.2. CoaepskaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM
Cemectp 4

Paszoen 1. Cunmarcuc s3viko8 npoepammuposanusi MathCad u MatLab

Jlexnus 1.

[Ipocteie Beruncnenus B MathCad (2 gaca).

Jlexnusa 2.

[Ipocteie Beruncnenus B FreeMat (2 gaca).

Jlekuus 3.
[TporpammupoBanue B MathCad (2 yaca).




Jleknus 4.

IIporpammupoBanue B FreeMat (2 yaca).
Paszoen 2. Yucnennvie memoowt 6 MathCad
Jlekumus S.

Pemenue ypaBHenuit u 3agau ontumu3anuu B MathCad (2 gaca).
Jlexknus 6.

Pemenue muddepennmansupix ypaBaenuii B MathCad (2 gaca).
Paszoen 3. Obpabomxa oonomepnuix cuenanos ¢ MathCad u FreeMat
Jlexnus 7.

O6pabotka ogHoMepHbIX curHamoB B MathCad u FreeMat (2 gaca).
Pazoen 4. Obpabomka 0eymepuvix cuenanoe 6 MathCad u FreeMat
Jlexnus 8.

O6padoTka n3obpaxenuit B MathCad u FreeMat (2 gaca).

4.1.2.2. IllepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 4
Paszoen 1. Cunmaxcuc s3viko8 npoepammuposanusi MathCad u MatLab
IpakTnyeckoe 3ansitue 1

CumBosbHBIe Beruncienus B MathCad (2 gaca).
IpakTnyeckoe 3ansiTue 2

[Ipocteie Beruncinenus: B MathCad (2 gaca).
IIpakTnyeckoe 3ansitue 3

[Ipocteie Beruncienus B FreeMat (2 gaca).
IpakTnyeckoe 3ansiTue 4

JunaMuyeckuii 0OMeH MeXAy MaTeMaTUUYeCKUMU IPHIIOKEHUsIMH (2 yaca).
IIpakTH4yeckoe 3ansiTue S

[IporpammupoBanue B MathCad (2 gaca).
IIpakTnyeckoe 3ansaTue 6

[IporpammupoBanue B FreeMat (2 yaca).
Paszoen 2. Yucnennvie memoowt 6 MathCad
IIpakTuyeckoe 3ansitue 7

Marpuunsie onepauuu B MathCad (2 yaca).
IIpakTHyeckoe 3ansitue 8

Pemenue nudepennmansubix ypasHenuit B MathCad (2 gaca).
IIpakTHyeckoe 3ansATHE 9

Pemenue ypaBHenuit u 3a1ay ontumusanuu B MathCad (2 ygaca).
IpakTnyeckoe 3ausTue 10

O6pabotka nanusix B MathCad (2 yaca).
Pazoen 3. Obpabomka oonomepnuix cuenanos ¢ MathCad u FreeMat
IIpakTyeckoe 3ansaTue 11

I'pauka B MathCad (2 yaca).
IIpakTyeckoe 3ansaTue 12

O6paboTka ogHOMepHBIX curHaioB B MathCad (2 gaca).
IIpakTyeckoe 3ansaTue 13

O6paboTka ogHOMEpHBIX curHaioB B FreeMat (2 gaca).
Paszoen 4. Obpabomra oeymepnvix cuenanos 6 MathCad u FreeMat
IIpakTHyeckoe 3ansaTue 14

O6pabotka nzobpaxenuit B MathCad u FreeMat (2 gaca).
IIpakTHyeckoe 3ansaTue 15

Bunousmenenue rucrorpamm uzobpaxenuit B MathCad u FreeMat (2 vaca).

4.1.2.3. IlepeueHnb 1a0OpPaATOPHBIX PadOT
He mnanupyercs.



4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE 00eceueHre CAMOCTOATEIbHOI

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUEHUE!
1. OG30p IpOrpaMMHBIX CPEJICTB MATEMATHUYECKUX PACUETOB.
2. Yucaennsle MeTonsl B FreeMat.
3. Pemenne nuddepennmnansHeix ypaBHeHui B FreeMat.
4. MonenupoBanue nporeccoB B MathCad, FreeMat u MatLab.
5. Meronsl cratuctrueckoir oopadorku B MathCad, FreeMat u MatLab.

Jlis caMoCTOSITENbHOM PAa0OThl MCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOCHUIO
JUCITUTUIMHBI U U3JIaHUS U3 CIIMCKA MPUBEICHHONW HUKE OCHOBHOM U IOTIOJTHUTEILHOM JTUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mnanupyercs.

4.1.2.6. IlpumepHBIii IepeYeHb TeM KypPCOBBIX padoT (IIPOEKTOB)
He mianupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS

YpoBeHb 6a30BOT0 00pa3oBaHMs: CpenHee MPodeCcCHOHATBHOE.

Cpok o0yueHus 3r 6M.
Ilepeat- ®opma
T _ II - | JMaopa- Bcero _ _
pyaoem I PaKTH aoopa: TeCTa MMPOMEKY
eK- Koncyisb- K (KoHTaK- CPC
CeMech KOCTb, HH YeCKHue TOPHBIE Tauus OHT- THAS N s TOYHOI'0
yac./ 3a4. > | 3ausiTun, | padoTsl, ’ poJib,uac. qac. KOHTPOJISI
yac. yac. pabora),
el. gac. qac. yac (3K3., 3a4.,
: 3a4. ¢ OIL.)
4 108/3 4 4 2 0,5 10,5 | 57,75 36 3au. ¢
ou.(3,75)
Hroro | 108/3 4 2 0,5 10,5 | 57,75 36 3,75
4.2.1. CTpykTypa IMCUUILJINHbBI
KoHnrtakTHas pabora
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1 CUHTaKCHUC S3BIKOB 4 | 2] 2 10 KOHTPOJIbHAS
IpOrpaMMHUpPOBaHUS paborta,
MathCad u MatLab IpaKTHYECKast
pabota
2 YUucneHHble METO/IBI B 4 | 2] 2 10 KOHTPOJIbHAS
MathCad pabora,
npaKkTUYecKas
pabota
3 | O6paboTka ogHOMEpHBIX | 4 17 KOHTPOJIbHAS
curHayioB B MathCad u paborta
FreeMat
4 | O6paboTka TByMEpPHBIX 4 20,75 KOHTPOJIbHAS
curnanoB B MathCad u paborta
FreeMat
Bcero 3a cemectp 72 | 4 | 4 + 2 10,5]57,75| 3au.com.(3,75)
Hroro 72 | 4 | 4 2 10,5]57,75 3,75
Htoro ¢ nepearrecranueit 108




4.2.2. Conepxkanue TUCHUILTHHBI

4.2.2.1. llepevyennb JeKuni

Cemectp 4
Paszoen 1. Cunmaxcuc s3viko08 npoepammuposanusi MathCad u MatLab
Jlexnus 1.

[Ipocteie Beruncnenus B cucreMe FreeMat (2 yaca).
Paszoen 2. Yucnennvie memoowt 6 MathCad
Jlexnus 2.

[IporpammupoBanue B FreeMat (2 gaca).

4.2.2.2. IllepeyeHb NPAKTHYECKHUX 3AHATHH

Cemectp 4
Pazoen 1. Cunmaxkcuc szvikoe npoepammuposanus MathCad u MatLab
IIpakTuyeckoe 3ansatue 1.

[Ipocteie Beruncienus B FreeMat (2 gaca).
Pasoen 2. Yucnennvie memoowvt ¢ MathCad
IIpakTuyeckoe 3ansaTHE 2.

I'paduku B FreeMat (2 gaca).

4.2.2.3. [lepeueHb 1a00paTOPHBIX PadOT
He mianupyercs.

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceyeHre CAMOCTOATEIbHOM

padoThI

[lepedyeHb TeM, BEBIHECEHHBIX HAa CAMOCTOATEIBHOE U3YUYCHHUE!

1. IIpocTbie BbIYHCICHUS.

2. CTpyKTYpHBI yIpaBiIeHUsI TOTOKaMHU.

3. MaTpuuHbIe BBIYUCICHHUS.

4. Pemienue ypaBHeHHI 1 3a1a4 onTuMu3anuu B MathCad.

5. Pemienne quddepennmanbubix ypaBHenuit B MathCad.

6. O0paboTKa CUTHAJIOB.

7. O6paboTka n300paskeHH.

Jlist  caMOCTOSITENTbHONH pabOTBhl  MCIIONB3YIOTCS METOJUYECKHE YKa3aHWs TI0 OCBOCHHIO
JUCLUIUIMHBI U U3/1aHUS U3 CIIMCKA MPUBEIEHHON HUYKE OCHOBHOM U JIOTIOJIHUTENILHON JIMTEPATypHl.

4.2.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP
1. YMHO)XeHue matpul.

. CopTupoBKa 3JIEMEHTOB BEKTOpPa METO/I0M Iy3bIpbKa.

. CopTupoBKa 3JIeMEHTOB BEKTOpa METOJIOM BbIOOpA.

. O6beuHEeHNe IByX MaTpHUIl B OJIHY MAaTPHILY.

. Pa30ueHne MaTpuliibl Ha 1B€ MaTPHIIbI.

. Pa3Onenue BekTopa Ha J1Ba BEKTOpA.

. O6pervHEHNE IBYX BEKTOPOB B BEKTOP.

. O6beuHEeHNe IByX BEKTOPOB B MAaTPHILY, COCTOSIIIYIO U3 ABYX CTOJIOIOB.

9. O0beMHEHNE IBYX BEKTOPOB B MAaTPHUILY, COCTOSIIYIO U3 JBYX CTPOK.

10. Pa3buenue BekTOpa Ha JIBa BEKTOPA.

11. Ilonck no3unuu 3ajaHHOTO IEMEHTA B MaTpUIIE.

12. TTonck MUHUMAJIBHOTO 3JIEMEHTA U €r0 MHIEKCOB B MATPHIIE.

13. PaznoskeHue MaTpuilbl B BEKTOD.

14. CocTaBiieHrEe MaTPUILIBI U3 BEKTOPA.

15. Y nanenue 3a1aHHOTO 3JIEMEHTA B BEKTOPE.

16. BcTaBka sneMeHTa B 3aJaHHYIO MMO3UIIMIO BEKTOPA.

17. ®opmupoBaHHUs BEKTOPA YaCTOT MOSBICHUSI 3JIEMEHTOB B MaTpULIE.

01N Whn WD



18. ITorck MakKCUMaIbHOTO JIEMEHTA U €r0 UHJIEKCOB B MaTpUIIE.

19. BcraBka MeHbIIIEH MaTPHIIHl B OOJIBIIIYIO MATPHUILY Ha 3aJaHHYIO MMO3UIIUIO.
20. BcraBka MeHbIIIETO BEKTOPa B OOJIBIITNI BEKTOP Ha 3aJJaHHYIO TTO3UIIUIO.
21. Ilouck 3agaHHOM MOCIEI0BATENBLHOCTH (TIOJIBEKTOPA) B BEKTOPE.

22. IlpoBepka NpUCyTCTBHS 33IaHHOTO 3JIEMEHTa B BEKTOPE.

23. IlpoBepka npucCyTCTBUS 3aJaHHOTO 3JIEMEHTA B MAaTPHUIIE.

24. BriOopka moaMaTpuIlbl U3 OOJIBIIEH MaTPHIIBI.

25. Beibopka moaBeKTopa U3 OOJIBIIETO BEKTOPA.

26. Onpenenenre HAaMOOIBIIETO OOIIETO ACIUTENS IBYX YUCEI.

27. CBepTKa ABYX BEKTOPOB Pa3HOIo pa3Mepa.

28. CBepTKa JBYX MaTpHll pa3HOTO pa3Mmepa.

29. Ilouck MaTpuibl B O0JIbIIENH MaTPULIE.

30. Berbopka riaBHO#M ¥ MOOOYHOW JUAroHajel u3 KBaApaTHOW MaTPHIIbI.

31. IloBopoT maTpuilsl Ha 90 rpaycoB MO YACOBOM CTpPEIIKE.

32. IToBopoT Matpuiibl Ha 90 TpaycoB MPOTHUB YaCOBOM CTPEIIKH.

33. BrlunciieHue cpeJHEro 3Ha4eHUsl 3JIEMEHTOB MaTPULLBI.

34. BeluucieHnre KOJIM4ecTBa JIEMEHTOB B MaTpHIIe, KOTOpPbIe OOJIbIIE 33JaHHOTO YHCIA.

4.2.2.6. IlpumepHbIi IepeYyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He mnanupyercs.

5. O0pa3oBaTre/ibHbIE TEXHOJIOTHHU

B mnmponecce U3ydeHud AUCHUIIIMHBI MMPHUMCECHACTCA KOHTAKTHAA TCXHOJIOTHA HNPCIOJaBaHUSA
(32 MCKJIIOYEHHEM CaMOCTOSITENIbHO M3y4aeMbIX CTyJeHTamu BorpocoB). Ilpu npoBeneHuu
MMPAaKTUUICCKUX pa6OT IIPUMCHACTCA I/IMI/ITaI_II/IOHHHﬁ NI CI/IMyj'ISII_II/IOHHHﬁ nmoaxoa, Korga
npernojaBaresieM pa3oupaercss Ha KOHKPETHOM IpUMeEpe NpoOdeMHasi CUTyaltsl, BCE LIaru peuieHus
3aauu CTYACHTaAM ACMOHCTPHUPYIOTCA IIPU ITOMOIIU MYHLTHMGHHﬁHOﬁ TEXHHUKHU. 3aTeM CTYACHTHI
CaMOCTOATCIIbHO PCIIAOT aHAJIOTUYHBIC 3aJIaHU .

Bo BpCMs BBIIIOJIHCHHA ITPAKTHYCCKHUX pa60T KaKIAOMY CTYACHTY BbBIAACTCS KOHKPETHOC
3a/laHue, TeM caMbiM (DOPMHPYETCS CIIOCOOHOCTh OOYYAIOIUXCSI K CAMOCTOSATEIBHOW paboTe mpu
peH_IeHI/Iﬁ OIPCACIICHHBIX 3a/1a4, CBA3aHHBIX C U3YUCHUEM KOHKPETHBIX BUI0B I10.

6. OneHoYHbBIE CPeACTBA AJIA TEKYLIero KOHTPOJIA yCIIeBAeMOCTH,

HpOMe)KyTO‘-IHOﬁ aTreCcTalum 10 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
q)OHI[BI OLICHOYHLIX MaTCpHaJIOB (CpC,Z[CTB) MPUBCACHLI B IIPHUJIOKCHUU.

7. YueOHO-MeTOAMYecKOe U HH(POPMAITMOHHOE o0ecnieyeHne JUCHMIIMHBI.

7.1. OcHOBHAasl y4eOHO-METOANYECKAS JJUTEPaTypa N0 JUCUHHUILIIIMHE

1. OcHOBBI MaTeMaTHuecKoil 00paboTku MHpOpManuu [DIeKTpoHHBIH pecypc]: ydueOHOe
nocoOue JUisi OpraHu3allid CaMOCTOSTENbHOU AesTenbHocTH cryaentos/ M.H. Brnacosa [u ap.].—
DONeKTpOH. TeKcToBble aaHHble.— I[lepmb: IlepMckuii  rocymapcTBeHHBIH T'yMaHUTapHO-
negaroruyeckui yausepcuret, 2013.— 115 c. - http://www.iprbookshop.ru/32076

2. AnexkceeB I'.B. Marematuueckue Metonbl B nHxkeHepuu - Cankt-IlerepOypr: CII16.: HUY
NTMO; NXubT, 2014. - 68 c. -
http://books.ifmo.ru/book/1350/matematicheskie_metody v_inzhenerii.htm

3. PeixoB C.B., Kynpssuesa U.B., PrikoB C.A., PeikoB B.A. MeToasl onTuMu3amuu B
npumepax B nakere MathCad 15. Y. II: Y4e6. nmocobue - Cankr-IlerepOypr: Yuusepcurer UTMO;
NXubT, 2015. - 178 c. -
http://books.ifmo.ru/book/1744/metody optimizacii_v_primerah v _pakete MathCad 15. ch. II: uc
heb. posobie .htm



7.2. JlonoJIHUTE/IbHASL Y4e0OHO-MeTOANYEeCKasl JUTEPATYPA 10 AUCHHUILIHHE

1. Kynpsisuera U.B., Peikop C.A., PrikoB C.B., Cko6oB E.JI. MeToasl ontumu3zanuud B
npumepax B nakere MathCAD 15. Y. I - Cankr-IlerepOypr: HUY UTMO; UXubT, 2014. - 166 ¢c. -
http://books.ifmo.ru/book/1431/metody optimizacii_v_primerah v_pakete MathCAD 15. ch. Lht
m

2. PeikoB C.B., Kynpssuesa U.B. , PrikoB C.A., PrikoB B.A.. Ilpaktukym mo pabore B
maremaTrueckom mnakere MathCAD - Cankt-IletepOypr: CII6.: YuuBepcurer UTMO; UXubT,
2015. - 87 C. -
http://books.ifmo.ru/book/1532/praktikum_po rabote v_matematicheskom pakete MathCAD.htm

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX NPH
OCYyLIeCTBJICHHMH 00Pa30BaTeJILHOI0 MPoecca Mo JUCHUILUIMHE, BKIKYAs
nepevYeHb MPOrPaMMHOI0 o0ecneYeHUus1 1 MHPOPMAUOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenbHOM  Tpolecce  HCIOJB3YIOTCS — MH()OpPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE  HAa  OCHOBE  HMH(OPMAIMOHHO-00pa30BaTENILHOTO  TOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH HHCTUTYTA:

- IPEIOCTABICHUE YIeOHO-METOINYECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHE YYaCTHHKOB 00pa30BaTEIILHOTO IMpoIecca 4Yepe3 JIOKAIBHYI CETh
uHcTutyTa U VIHTEepHET;

- IPEJIOCTABIICHUE CBEICHUN O pe3y/ibTaTax y4eOHOW NEATSIbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOWHETEe 00YJaroIIerocs.

WNupopmanoHHbIE CITPABOYHBIC CUCTEMBI:

1. HoxymenTanus ans FreeMat (http://freemat.sourceforge.net)

2. NoxymenTarus ans MathCad (http://www.exponenta.ru)

3. DnexrponHas oubnmoreuynas cuctemsl "[PRBooks" (http://www.iprbookshop.ru/)

[Tporpammuoe obecrieueHme:
FreeMat (GPL)
SciPy (BSD)

7.4. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TN CIIMILIMHBI
iprbookshop.ru
books.ifmo.ru
freemat.sourceforge.net
exponenta.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHue U CIUTITHHbI
JlaGoparopus nH(GOPMATUKH U TPOTPAMMHUPOBAHUS
12 mepcoHanbHBIX KOMIIBIOTEPOB; NpoekTop Sanyo PDG-DSU20; skpan HacTenHsiit Drapper
Apex Star.

9. MeTozmqecmle YKa3aHud 110 OCBOCHUIO TUCHHUIIJIMHBI

JUIs yCIIEIIHOTO OCBOCHMSI TEOPETHYECKOr0 MaTepuana OO0ydaroluiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHAYEMON OCHOBHOM W JOIOJIHUTEIILHON JIMTEPATYphl; YTOYHAET y MpPENogaBarTes,
KAaKUM JIONOJHUTENbHBIM IOCOOUSM CIIeyeT OTAaTh MpPEANouTeHUe; BEAET KOHCHEKT JEeKIUH U
npopadaThIBaeT JIGKIIMOHHBIM MaTepHuall, MoJIb3YsICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU MOCOOUSIMH.

Ha mnpaktnueckux 3aHATHAX MPOWIECHHBIM TEOPETUYECKHM MaTepuan MOAKPEIUIIeTCs
pelIeHnEM 3aa4 [0 OCHOBHBIM TEMaM JUCLUIUIMHBI. 3aHATUSA IPOBOAATCS B KOMIIBIOTEPHOM KJIacce,
UCTONB3ysl CHENMaIbHOE IporpaMMHoe oOecnedenue. Kaxnoll mnoxarpynmne oOydaromumxcs
IIPENOJaBaTeNIb BBIAACT 3a/ady, CBA3aHHYIO C WCIOJIb30BAHUEM IPOTPAMMHBIX CPEACTB JUIA



MaTeMaTUYeCKUX pacueToB. B KkoHIle 3aHATHA oOyyarouiyge JIeMOHCTPUPYIOT —IOJIyYeHHBIE
pe3ysbTaThl MPEOIaBATENI0 U MIPH HEOOXO0AUMOCTH JIENal0T paboTy Ha/l OIIMOKAMHU.

CaMmocrosiTenbHasi paboTa OKa3blBa€T Ba)XXHOE BIUSHUE Ha (HOPMHUPOBAHHE JUYHOCTH
OyIylIero CreluaiicTa, OHa IUIaHUPYETCs: 00ydaromuMes caMocTosITeNibHO. Kax blit oOy4aromuiics
CaMOCTOSITENIbHO OIpEAeIIsieT PEKUM CBOEH padoThl U Mepy Tpy/a, 3aTpauyuBaeMOro Ha OBJIAJICHHE
y4eOHBIM CO/ep)KaHUEeM IUCHHUILIMHBL. OH BBINONHAET BHEAYAMTOPHYIO paboTy W U3ydeHHUe
pa3zesioB, BHIHOCUMBIX Ha CaMOCTOSTENbHYIO PaldOoTy, MO JTUYHOMY WHAMBUAYAILHOMY IUIaHY, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUM.

dopMa 3aKIHOYUTEIBHOTO KOHTPOJIA IIPU MPOMEXKYTOUHON aTTECTALIMU — 3a4€T C OLCHKOM.
Jnis mpoBeneHus] MPOMEXKYTOYHOH aTTeCTallMd 10 JUCHUILIMHE pa3paboTaHbl (OHA OIEHOYHBIX
CpelcTB U OaJUIbHO-PEUTHUHIOBAs CHCTEMa OLEHKHU Yy4eOHOH JesTeNbHOCTH CTyAeHTOB. OlieHKa Mo
JTUCHUTUIMHE BBICTABISETCS B MH()OPMAIIMOHHOW CHCTEME M HOCHT HMHTETPHUPOBAHHBIM XapakTep,
YUHUTHIBAKOIINI PE3yNbTaThl OLICHUBAHUS Y4acTHsSl CTYACHTOB B ayJUTOPHBIX 3aHATHUSIX, KAYECTBA U
CBOEBPEMEHHOCTY BBINIOJIHECHUS 3aJaHUM B XOJ€ M3Y4YECHMS JUCLUIUIMHBI M IIPOMEKYTOYHOH
aTTeCTalUu.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
09.03.02 Ungopmayuonnvie cucmemsvl u mexHoso2uy U NpOoQUITIO MOATOTOBKH HHpopmayuonsie
cucmemvl U MexXHON0SUU
Pabouyro nporpammy coctaBui k.m.H., ooyenm [loozopnosa FO.A.

[Iporpamma paccMoTpeHa u ogo0peHa Ha 3acefganuu kadeapsl 4C

npoTokoia Ne 18 ot 26.04.2022 ropa.
3asenytomwmii kapeapoit 4C Anopuanos /[.E.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 4 ot 12.05.2022 rona.
IIpencenarens komuccuun OUTP Puiorckosa M.H.
(ITogmuce) (®.1.0.)




JIucT akryasm3anuu padoyeii mporpaMMbl TUCHMILJIMHBI

[Iporpamma omobpena Ha

YUEOHBIH IO/,

[Iporokon 3acenanus kadeapsl Ne

3aBeayromuit kadeapoit

ITporpamma os100peHa Ha

[Iporokon 3acenanus kadeapsl Ne

3aBeayromuit kadeapoit

[Tporpamma os100peHa Ha

oT 20 ropa.
(ITonmuce) (9©.1.0.)
y4eOHBIH TOJI.
oT 20 ropa.
(ITonmuce) (9©.1.0.)

Y4COHBIH TO/I.

[Tporokon 3acenanust kKapeapnr Ne

3aBenyronmii kKageapoit

oT 20 ropna.

(ITonmuce) (®.1N.0.)



Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
[IporpaMMHBbIe cpecTBa MaTeMaTHUYECKHX PACUETOB

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE

1. Temsl a1 ycTHOTO omnpoca

- [IpencraBnenue MaTeMaTu4ecKuX CTPYKTYp JaHHBIX.

- IlpucBamBanme mnepeMeHHbIM 3HaueHuii B MathCad. BeimonHeHnue omnepanuii ¢
IIEPEMEHHBIMH.

- 3agaHue paHXHUPOBaHHBIX epeMeHHbIX B MathCad.

- Bektoper B MathCad. UHaekcarus aneMeHToB BeKTopoB. OOpaboTKa TaHHBIX BEKTOPA.

- Marpunusl B MathCad. Muaekcanust anemenToB MaTpuil. O0paboTka JaHHBIX MaTPHIIBI.

- 3amanue ¢pynkumii B MathCad. Ionyuenue 3HaueHH QyHKITHA.

- Kak moctpouts rpaduku: moBepXHOCTH, MOJSPHBIN, 1€KapTOBBIN

- Kak moctpouTh HECKOJIBKO TpauKOB B OJJHOM CHCTEME KOOPAUHAT

- Kak u3menutp Macmtad rpaduka

- Kak onpenenuth KoOopAMHATY TOUKH Ha rpaduke

- Kak noctpouts rucrorpammy

- Kakne ¢yHKIMM UCTIONB3YIOTCS IS TOCTPOSHHS TPEXMEPHBIX rpauKoB

- Kak co3mate anumaruro B MathCAD

- Kakoe pacmmpenne uMeroT coxpaHeHHbIe (hailiibl aHUManuu

- Uto He0OXOMMO BBIMOIHUTD ISl U3MEHEHHUS LIBETa JIMHUN Tpaduka

- Yto He0OXOAMMO BBITIOTHUTH JIJIS TTOJTYUSHHSI IEPECEKAIOIINXCS TIOBEPXHOCTEH

- Pemienue ypaBHenus ¢ onHoit nepemenHoi B MathCad.

- Pemenne ypaBHeHUs ¢ HECKOIBKUMU nepeMeHHbIME B MathCad.

- Pemienue cucremsl muHeitHbIX ypaBHeHuii B MathCad.

- Pemienue cucremsl HenuHeHbIX ypaBHeHu B MathCad.

- I'padpuueckoe pemenne 3anaun TuHEitHOTO MporpammupoBanus B MathCad.

- Pemenue 3agaun ontumusanuu B MathCad.

- Mogens MexotpacieBoro GanaHca JleoHTbeBa. BbluncieHne COBOKYMHOTO BBIIYCKa IO
3a/laHHOMY CIIPOCY.

- Boruncnenue miiarexei B CHCTEME MEKOTPACIIEBBIX CBS3EH.

- OmnpeneneHre HAMOHAIBHBIX JIOXOJOB CTpaH B JIMHEHHOM MOJENHM MEXIyHapOJIHOU
TOPrOBJIU.

- Peanmuzanus marpuunsix Beruuciennii B MathCad u MatLab.

- Oniepatopsl yciIoBHSL.

- Oneparopsl IUKIIA.

- PexypcuBHas ¢yHKIuS.

- OniepaTtop CyMMBI.

- Peanuzanus omepatopoB mporpammupoBanusi B MathCad u MatLab. CrocoOsl 3amaHus
CUTHAJIOB.

- Jluckperusanus curHania.

- JuddepenumpoBanue curuaia.

- CBepTKa CUTHAJIOB.

- Menunannast puibTpanus.

- [IpeobpaszoBanue Dypre.

- CniocoOblI 3a1aHMsI IBYMEPHBIX CUTHAJIOB.

- Jluckperusanus IByMEPHBIX CUTHAJIOB.

- CBepTKa IBYMEpPHBIX CUTHAJIOB.

- Menuannast puibTpanus IByMEPHBIX CUTHAJIOB.

- HeobxonuMocTh KOHTpacTUpOBaHUS U300paKEHUH.

- Heo6xoauMocTh BUAOM3MEHEHUSI THCTOIPaMM M300pakKeHUH.

- MeToibl ¥ aIrOpUTMbI KOHTPACTUPOBAHUS U300paKEHUH.



- MeToap! 1 alnropuT™Mbl BUIOU3MEHEHHS THCTOTPAaMM HU300payKEHHIA.

- Ponb u 3HaueHue k03pPUIMEHTOB U B UCIOJIB3yEeMBIX (hOpMYyIIax.

- Haubousee cnoxHbIN anropuT™M BUIOM3MEHEHUS TUCTOTPAMM U TIOYEMY.

- JlokanbHas TUCTOrpaMMa U BO3MOXKHOCTH €€ MCTIOJIb30BaHUS.

- Bosmoxxnoctn auHamuueckoro oomena mpuioxenns MathCad ¢ npunoxenusimu Excel u
MatLab.

2. 3ajaHus Ui BBIIOJHEHUS IPAKTUYECKUX paboT

- Haiitu npenen, npou3BOAHYIO, HMHTETpal WJIM CYMMY psja, HCHOJB3Yys Olepaluu
cuMBOJIBHBIX BhruucieHrnid MathCAD. Pemnth aHamuTHyecku (IIpU MOMOIIUA CUMBOJIBLHON (PYHKITUH
solve) ypaBuenue B MathCAD. IToctpouts rpaduk 3aganHoi GyHKIuu. {15 0JHOTO U3 HalWJeHHBIX
KOpHEH IOBTOPUThH IPOLEAYpPY, HO YK€ UYHCIEHHBIM CIIOCOOOM (IOCPEICTBOM (YHKLUHU root),
BHIOpPaB B KAaueCTBE HAYAIBHOTO MPHUOIIKEHUS JIIOOYI0 TOYKY B OKPECTHOCTH 3TOr0 KOpHs. Jlns
byakuun f (t) HaliTH ee W300pakeHHe, HUCIONB3ys NpsMoe mpeoOpasoBanue Jlarmaca, a s
¢ynkunu F(s) HaiiTu ee opuruHai npu NOMOIM 0OpaTHOTo npeodpazoBanust Jlamaca.

- B cucreme MathCad: Bectn nepemenHyro u nmpucBouTh €il 3HadeHue N (N=V+2, V —
HOMep BapuaHTa). Hailitu kBaspaTHbIN KOpEHb U3 ciaydaiiHoro 3HaueHus. Co3ngarh BEKTOp (pazMepom
N). 3ameHuTh MOCIEAHUN 3JIEMEHT BEKTOpa Ha eauHuny. Hailtu cymmy 4-X mepBbIX 3J71€MEHTOB
BekTtopa. Co3mare Marpuny (pasmepom N x M, M=N+2, N — konuuecTBO CTpoK, M — KOJIM4ECTBO
cTos010B). PaznenuTh Tpu NepBbIX 3J1€MEHTa B IPEANOciIeAHeNd CTpOKe MaTpuIlbl Ha JBa. [lomeHaTs
MeCTaMH TEpBBIA W BTOPOM CTONMOLBI MaTpuibl. 3anath GyHkmuio f(x,y)=sin(x)+cos(y), HOIyIHUThH
3nauenune Gpynkuuu f(N/2, 6).

- Haiit uucnennoe pemenne auddepenunansuoro ypasuenuss B MathCad na mHTepBane
xe[0, 20]. Ioctpoutp rpadux pemeHus. YucieHHO pemwuTh cucTeMy AuQdepeHInaTIbHbIX
ypaBuenuii B MathCad na uarepsaie xe[0, 50]. I[locTpouTs rpaduku pemieHusl.

- B coorBerctBuM ¢ BapmanToMm 3amaHuii: Bemomnute B MathCAD 3aganHOro BHaa
UHTEPHOJSIINI0 TabnuuHbIX JaHHbIX Y = f (X). [loctpouts rpaduku. AnmpokcuMupoBaTh TaOIMIHO
3aJJaHHYI0 3aBUCUMOCTh y = f (X) yka3zaHHON (yHKIMEH C MOMOIIbIO PErpecCMOHHOTO aHalIM3a.
[Toctpouts rpaduxmu.

- Paccuntarp BeIpaskeHHE B COOTBETCTBUE C BapHaHTOM. OJIHYy U3 MaTpULl BBECTU C IIOMOILBIO
¢aiina .txt. [IpeoOpa3oBaTh MaTpuilbl B COOTBETCTBUU C BAapPUAHTOM 3aJaHUs. 3HAYEHUS MaTPHI]
npousBosibHble. (Hampumep, Bapumant 1. W3 marpunbst A(5X5) BbLIEIUTH MHUHOp, KOTOPBIH
oOpasyercs B pe3yJIbTaTe BRIYEPKUBAHUS U3 3TOM MaTpHIlbl 4-i cTpouku u 0-ro cronbia. Bapuant 2.
Hana matpuna A(6x4). TpeOyercst BBIACTUTH U3 MAaTPUIBl BTOPYIO CTPOKY IO MOpsIKy. BapuanTt 3.
Jansl Matpunbl A(4x4) u B(5x5). Tpebyercs monyduuTh U3 3TUX MaTpull JBa BekTopa. [lepBblii
BEKTOp JIOJDKEH COBMAJaTh ¢ YETBEPTHIM CTOJOLIOM MATPULBI A, a BTOPO — C HYJIEBBIM CTOJOLIOM
Matpuilsl B. Bapuant 4. 13 matpuiisl A(4%4) BeIIEIUTE MHHOP, KOTOPBIN 00pa3zyeTcsi B pe3ysIbTaTe
BBIUEPKMBAHUS U3 3TOM MaTpHlLbl TpeThel CTpOUYKM M BTOporo crosbma. Bapumant 5. Tpebyetcs
chopmupoBath AWArOHAIBHYIO KBaApaTHyto wmatpuily C(5X5). 3HaueHHS SJIEMEHTOB TJIAaBHOU
JIMaroHaIM JOJDKHBI COBMAJaTh ¢ HOMEPOM cTpoku. Bapuant 6. [lana matpuna A(3%3). Tpebyetcs
MOJIYYUTh U3 ATOM MaTpHily JBa BekTopa. IIepBblii BEKTOp JOJIKEH COBMAATh C HYJIEBBIM CTOJIOIOM
MaTpullbl A, BTOpoi — ¢ 3-um ctonbuom Matpuibl A. Bapuant 7. [lansl aBe matpuinbl A(2X2) u
B(4x%2). Tpedyercst 00b€IUHUTH 3TH MaTpULlbl B 0JHYy MaTtpuily C(6x2), mpuueM, B HOBOM MaTpHULIbI
B KauecTBE MEPBBIX CTPOK JOJKHBI OBITh CTPOKM MaTpUIlbl B, a 3a HUMM TOJDKHBI ClIeI0BaTh CTPOKU
matpuuibl A. Bapuant 8. Jlanel ase marpuusl: A(4x3) u B(4x2). TpeOyercs 0ObEIUHUTH 3TH
MaTpullsl B ofHy Matpuily C(4x5), mpudeM, NepBbIMH CTOJIOIIAMU HOBOW MaTpPHUIbI TOJDKHBI OBITH
CTOJIOITBI MaTPHUIBI A, a crpaBa OT 3THUX 3JIEMEHTOB CJIEIOBATh CTOJOIBI MaTpuilsl B. Bapuant 9.
Tpebyercsa chopmupoBate Matpuity C(6x6). TpeGyeTcst HallTH CyMMY 3JIEMEHTOB B ISITOM CTOJIOIE
maTtpuubl. Bapuant 10. Jlaner matpuna: A(4x5) u B(4%2). TpeOyeTcst BbIIEIUTh U3 MaTpUlbl A
HepBbIi CTONOEI N0 MOPAAKY U O0OBEIUHHUTH €ro ¢ Marpuieid B nomuceiBanueM crpasa). Pemmrthb
CUCTEMY JIMHEHHBIX ypaBHEHUM, 3a/laHHYIO B BapHaHTax, MeTogoM Kpamepa, ncnonb3ys QyHKIHH
npeoOpa30BaHuUs MATPHIL.



- Onpenenuts Mpou3BOJILHO BeKTOPHI d, S 1 R uepe3 muckperHblit aprymenT i. OToOpa3uth
tabimmyHo U rpaduuecku 3amanHble  QyHkoum  Si(di) w  Ri(di), wucnome3ys KomaHIy
Insert—Graph—X-Y Plot. Odopmuts rtpaduk, 0TOOpa3WB JUHUU CETKH TrpaduKa, JEreHIY
(Ha3BaHUE), U3MEHUB IIBET, TOJIINHY ¥ BUJ JIMHUHU. B IeKapTOBOI M MONSPHON CUCTEME KOOPAMHAT
nocTpouTh rpaduku ciaeayromux GyHkui: X(a)=cos(a)*sin(a); Y(a)=1.5*cos(a)2-1; P(a)=cos(a).
[Tpu 5TOM HEOOXOAUMO ONPEACTUTh IEPEMEHHYIO 0 KaK AUCKPETHBIM apryMeHT Ha uHTepBaie ot 0
1o 2n ¢ marom 7/30. Beraucnute 3Hauenus ¢pyHkuuid X(a) u Y(a) npu a:=mn/2. Bocnoyib30BaBIINCh
MOCTPOCHHBIM TPaQHUKOM U KOMaHA0H Z00om KOHTEKCTHOTO MEHIO, ONPEACITUTh KOOPIUHATHI JIF000H
U3 Todek nepecedeHusi rpadukoB Y(a) m P(a). Hcmonp3ys komanay Insert—Matrix co3maTth
Matpuily Q pasmepoM 6x6, 3aMOJHUTH €€ MPOU3BOJIBLHO M OTOOPA3UTh rpadUyuecKd ¢ MOMOIIBIO
koMaHbl Insert—Graph —Surface Plot. [loctpouts rpaduk moBepxnoctu (Surface Plot) u kapry
muaui ypoBHs (Contour Plot) anst ¢pyHkuuum nByx nepemensbix X (t,a): =t x os (a) x sin (a)

- B cucreme MathCad (3HaueHuss k03 (UIMEHTOB MPHUBEICHBI B TaOJ.; IO YCTHBIM
BapUaHTaM BBINIOJHICTCS PEIICHHE 3a/la4d MaKCUMHU3AIlMH, HEYETHBIM - MUHUMH3aUuun): Pemute
ypaBHeHue ax3+bx2-10x-3=0. Iloctpoiite rpaduk f(x)=ax3+bx2-10x-3. Omnpenenure Bce KOPHH
ypaBHeHHs ¢ momoulpio (yakmuii root, find u minerr. IlpoBenute mpoBepky. Pemmre cucremy
ypaBHeHui allx+al2y=bl, a2lx+a22y=b2 c¢ nmomompr ¢yHknuid find u minerr. IlpoBenure
npoBepky. Haiinute Munumym (MakcumyMm) neneBodt ¢ynkmum f(x,y) = ax + by - 5 mpum
orpannueHusix al 1x+al2yllbl, a2lx+a22y[1b2, a31x+a32y[Ib3, x[J0, y[10.

- Hccnenyiite 3aMaHHYIO0 TaONHICH MEXKOTpPAcICBOro OajmaHca MOJEITh SKOHOMHYECKON
cuctembl. Haiiiute o6beM BbIycKa KakJ10M OoTpaciu Mo 3aJJaHHOMY KOHEYHOMY crpocy. Haiiaure
3aBHCHUMOCTH BBITYCKa KaXI0H OTPACIii OT KOHEYHOTO CIPOca. YKaXHUTE, KaK JOJDKEH U3MEHUTHCS
BBIMMYCK KaXXJOr0 CEKTOpa MpU YKa3aHHOM M3MEHEHHHM CIpoca Ha MPOAYKLIHUIO OJIHOTO U3
MPOM3BOISIINX CEKTOPOB.

- B cucremax MathCad u FreeMat. HMcmoaws3oBarh orepaTopbl MNpOrpaMMHPOBAHHUS.
[Tporpammy opOpMHTH B BHIE YHUBEPCATHHON (PYHKIIMH C BXOJHBIMHU U BBIXOAHBIMH ITapaMeTpaMH
(Ymuoxenue matpuil. COpTUPOBKA 3JIEMEHTOB BEKTOpPA METOAOM Iy3bIpbka. COPTUPOBKA JIEMEHTOB
BEKTOpa MeTo/I0M BeIOOpa. OObeIUHEHNE BYX MATpHIl B OJHY MaTpuily. Pa3OueHne MaTpuisl Ha
nBe Marpuilpl. PazOuenue BekTopa Ha ABa BekTopa. OObeAMHEHHE ABYX BEKTOPOB B BEKTOP.
OObeanHEHUE JBYX BEKTOPOB B MATPHILy, COCTOSIIIYIO M3 JBYX CTOJOIOB. OObEIMHEHHE NBYX
BEKTOPOB B MAaTpHIly, COCTOSAIIYI0 M3 JBYX CTpoK. Pa3OmeHue BekTopa Ha aBa BekTopa. Ilomck
MO3HIIMY 33/IaHHOTO JJIeMEeHTa B Matpuile. [IoMck MWHMMAaabHOTO DJIEMEHTAa M €r0 HWHICKCOB B
matpuiie. Paznoxenue matpuibsl B BekTop. CocTaBieHHe MaTpHIIbl U3 BEKTOpa. Y 1ajeHue 3a1aHHOTO
JIIeMEeHTa B BeKTope. BceTaBka sneMeHTa B 3alaHHYIO TMO3UINIO BeKTopa. DOPMHPOBAaHUS BEKTOpA
YacTOT MOSIBJIEHUS 3JEMEHTOB B Marpuue. [loMck MakCMMaabHOrO 3J€MEHTa W €ro MHJEKCOB B
Mmatpuiie. BctaBka MeHbIIEH MaTpHIlbl B OOJBIIYIO MATPHILY Ha 33/IaHHYIO MTO3UIIHIO).

- Bemonnute cnenyromee 3aganue B cucteme MathCad u FreeMat (V — Homep Bapuanta)
Beectu ¢ynkmuio f(t) = sin(Vt) + cos(10Vt)/V. Iloctpouts rpadpux ¢pynkuuu f(t). BeimoaHurs
nuckperu3anuio (co3aats Bektop F pasmepom N=32) ¢pynkuuu f(x) Ha npomexytke (2, 10). Bectu
(GYHKIMIO TPUMEPHBIX 3HAYCHUH, MTOy4YeHHBIX U3 BekTopa F, n moctponuts ee rpaduk. BomoaHuTh
TudepeHIMpoBaHNEe TUCKPETHOTO CUTHAJIA, 33JaHHOTO BEKTOpoM F. BBIMOIHUTH CBEPTKY BEKTOPa
F ¢ mackoii (1, 2, 3, 2, 1). BeimonHuTe MeuanHyto QuuibTpanuio Bekropa F (pazmep BbIOOPKH B3SITH
paBHbIM 3). BBecTr QyHKIMU NMPUMEPHBIX 3HAUYEHUI U3 MONTyYeHHBIX Ha marax 5, 6, 7 BEKTOPOB U
noctpouth ux rpaduku. BeimonHuTe npeoOpasoBanue ®ypwe cur"ana F u moctpoutsh rpaduk
aMIUTUTYA (aMIUIUTYJHO-4aCTOTHYIO XapaKTepucTUKy). [logaBuTh 0Hy U3 TapMOHUK (T.€. OOHYJIHUTH
3HAYCHUsl CIIEKTpa, COOTBETCTBYIOIIME IIO/AaBISIEMON TapMOHHKE). BBITOMTHUTE 0OpaTHOE
npeoOpazoBanue Oypbe M NOCTPOUTH Tpaduk (PYHKIHUU MPUMEPHBIX 3HAUECHUH PE3yJbTUPYIOIIEro
CHUTHAJIA.

- Bemonuaute B MathCad: Bemonauts nuckperusaiuio curnana f(x, y) (f(x, y)=sin(x2+y2) —
JUIST HEYEeTHBIX BapuaHToB, f(X, y)=exp(-(x2+y2)) — Juisi YeTHBIX BapHAHTOB, IIar W TIPEIEIIBI
JTUCKpETH3allMi BBIOpAaTh Tak, 4TOOBI MOKa3aTh HauOosiee HMH(GOPMATHBHYIO 00JacTh CHTHAJIA).
[Toctpouts rpaduk f(x, y). CuutaTh noiayroHoBoe uolOpaxkeHnue u3 ¢aiia. BeiBectu nzobpaxenue
Ha oKkpaH. [lomyuutes HeratuB wu3oOpaxenuss (B = 255 — A, rne A - MaTpuia HCXOAHOTO
n300paxeHus). YMeHbINTh sApKocTh (B = A — b, b — moboe) u noseicuts KoHTpacT (C =B [J v)



HEOOJBIION 00yIacTh W300pakeHHs (MOJYUMBIITHECS 3HAYEHUS SIPKOCTH, KOTOpBIe Oombine 255,
3aMEHUTh Ha 255, a Ha OTpUIATeNbHBIC 3HAYCHUS 3aMEHUTh HA HYJIH). BBIIOTHUTH CBEPTKY
MaJIeHbKOW 00JIaCTH N300PaKEHHSI C MACKOM.

- Bemomaute B FreeMat: CuutaTh moilyToHOBOoe wu300pakeHue wu3 (haiina. BeiBectu
n300pakeHHe Ha SKpaH. BBIMOTHUTH CBEPTKY HCXOJHOTO H300pakeHUsT ¢ MacKoW. BBIMOTHUTH
MeAMaHHYIO (DUIBTPALIAI0 HCXOTHOTO M300pakeHUs ¢ MacKkoi 5x5. BriBecTH pe3yabTaThl HA IKPaH U
COXPAaHUTD UX B (ailiibl.

- MByunTh Marepuall 1o MOBBIMICHUIO KOHTPACTA ¥ BUIOU3MEHEHUS! THCTOIPAMMBI YaCTOCTH
MOSIBJIICHUS OTAENBHBIX 3HAYCHHH sIPKOCTU n300paxkeHust. OCBOUTh aIrOPUTMbI KOHTPACTUPOBAHUS U
BUOoM3MeHeHusI ructorpamm. Ocobo oOpaTuTh BHUMaHKE HA poiib KoddduimeHToB a u k, a Takxke
BBIOOpY gmax, gmin u oTeickanue p(f(x,y) u p(fi). CocTaBuTh QyHKIHH, pEATU3YIOMINUE AITOPUTMBI
BUJIOMU3MEHEHMSI THUCTOTPAaMM C MCIOJIb30BAHUEM JIaHHBIX COIJIACHO COOCTBEHHOI'O BapHaHTA.
PeanuzoBats Bce anroputmsl B FreeMat u MathCad.

- Coznmate nokymeHT Excel. BBecTn B Hero MCXojaHbIE JaHHBIE PEaTHM3yeMOr0 alrOpHUTMA.
Coxpanuth qokymMeHT B (aitn. B MathCad BcTaBuTh KOMIoHeHT coxpaHeHHoro Excel-daiina (mpu
BCTaBKe yKaxute uMsi Excel-¢aiina, KoMMuecTBO BXOIHBIX M BBIXOJHBIX MMEPEMEHHBIX, KOOPAMHATHI
A4YEeK MEPEeMEHHBIX; €CIIU MePEMEHHON SIBISIETCS MaTPUIIA YKAXHUTE KOOPAMWHATHI JIEBOM BEpXHEH U
NpaBoOil HWXKHEH sueiiku wmarpuibl). BcraButh kommoneHT MatlLab (ycTaHOBHTH KOJHUYECTBO
BXOJIHBIX M BBIXOJHBIX MEPEMEHHBIX U UX Ha3BaHUS; BBECTH KoJ MatLab, peanusyromuii 3a1anHbIi
anroput™m). BeraButh koMmoHeHT Excel n 3aHecTH pe3ynbTUPYIOIINE JaHHBIE allTOPUTMA B HETO.

3. 3agaun

- PeanmuzoBate B cucreme Mathcad, ncnomnp3ys onepaTopsl MpOrpaMMHPOBaHUS: Y MHOKECHHE
MaTpHil.

- PeanuzoBate B cucteme FreeMat, ucnonb3ys oneparopbl nporpaMmmupoBanusi: Pa3zOuenue
BEKTOpa Ha JIBa BEKTOpa.

- PeanusoBarp B cucteme FreeMat, ucnonb3ys oneparopbl nporpamMmmupoBanus: Beibopka
HOAMATPUIIbl U3 OOJIbIIEH MaTPHIIBI

- Peann3oBate cieanyrouye onepanuu 0e3 UCHOIb30BaHUS ONEPaTOPOB MPOrpaMMHUPOBAHUS B
cucreMe Mathcad, mnonp3ysice omeparopom cymmbl, (yHKiued if W paHXUPOBAHHBIMU
nepemeHHbIMU: [{uddepenmpoBanue curnana.

- PeanmuzoBate B cucteme Mathcad, ucnonb3ys onepaTopsl mporpaMMmupoBanus: Paznoxenue
MaTpHUIIbI B BEKTOP.

- PeanusoBare cremyromue omepanuu B BuJe ¢GyHKUMH B cucremax FreeMat: Ilomck
3a/1aHHOTO JIEMEHTA B MaTpPHUIIE.

- PeanuzoBathb ciemyromiye onepauuy B Bujie yHuBepcanbHOl (yHkimu B cucreme FreeMat:
CopTupoBKa 3JIEMEHTOB BEKTOpPa METOI0M ITy3bIpbKa

- Peanu3oBath creayromuye onepanuy B BUe yHUBEpcanbHOM QyHKIMM B cuctemax Mathcad:
Paznoxxenne MaTpuiibl B BEKTOP

- PeanusoBars crnenytomue onepaunu B Buae pynkiuu B cucteme Mathcad: ITouck 3ananHoi
MOCJIEI0BATENBHOCTH B BEKTOPE.

- Peanu3zoBarh cneayromue omnepaiuu B Buae ¢yHkiuu B cucreMe FreeMat: Onpenenenue
HanOOJIBIIIETO OOIIETO ASTUTENS ABYX YHCEIL.

- IlpencraBneHne MareMaTH4eCKUX CTPYKTYp AaHHbIX. lIpuBectn mpumep Hcnonb3oBaHUS
CIIEMYIONINX CTPYKTYp JAHHBIX B TEPMUHAX MaTeMmaTHku, B cuctreme Mathcad, B cucteme FreeMat u
C++/C#: mpocTas CTpyKTypa JaHHBIX, KOMIUIEKCHOE YHCIIO, TPYIIa, BEKTOP, MaTpUIIa.

- PeanuzoBarh ciepyrommue onepanuu B Buae QpyHkiuu B cucreme FreeMat: OO0benunenne
JIBYX MaTpPHUIL B OJTHY.

- Pemenne ypaBHenuii u cucrem B Mathcad. [IpuBectu npuMep MCHoNb30BaHUs CIEAYIOLIUX
(byHKUUHT 1715 peleHus ypaBHEHHH ¢ OJJHOM Hen3BecTHOM: root, find, minner.

- CtpykTypbl ympaBiieHus notokamu. I[IpuBecTu mpuMep HCIOJIB30BaHUS OINEPATOPOB H
¢byHKUIMI B TepMUHAX MaTeMaTHkH, B cucteme Mathcad, B cucreme FreeMat u C++/C#: ¢pyHkuus,
MHOTO3HauHas ¢yHKnus, ycnoBue, muka FOR, mukn FOR ¢ ompeneneHHBIM 1mIarom, ITUKI C



IPEYCIOBUEM, COCTABHOE BBIPAKEHHE C YCIOBUEM, PAaHKMPOBAHHAS IEPEMEHHAas!, paHKUPOBaHHAs
NEpEeMEHHAsi C OIpPECIICHHBIM IIAaroM, ONepaTop CYMMBI, pPEKypCHUBHas (QYHKLUS, pasaelieHHe
omnepanuii B GQyHKIUSIX, OTIEPATOP «TaKOE, UTO» (pa3/eicHUue Onepannii B BRIPAKCHUSX ).

- PeanmzoBath cienyroniue onepauuu B Buje pynkiun B Mathcad: CepTka AByX BEKTOpPOB
pasHoro pazMepa.

- PeanuszoBatp cienyromue onepauuu B Buae ¢ynkuuu B FreeMat: ITouck MakcumanbHOTO
3JIEMEHTA U €r0 UH/IEKCOB B MaTpHULE.

- PeanusoBars cienyromiye onepaiuu 0e3 UCHOIb30BAHUS ONIEPATOPOB MPOTPAMMHUPOBAHUS B
cucreMe Mathcad, mnonp3ysice omeparopoM cymMMmbl, ¢yHKIMed if W paHKUPOBAaHHBIMHU
nepeMeHHbIMA: OObEMHEHUE IBYX BEKTOPOB B BEKTOP WJIM MATPHILY.

- Pemenune ypaBHenmii m cucrem B Mathcad. [lpuBectn mnpumep pemIeHHS CHCTEMBI
YpaBHEHUM.

- PeasmmzoBats cpencrBamu FreeMat. Haiitu 3Hauenue GyHKimm.

- PeanuszoBars cienyromiye oneparuu 0e3 UCIOIb30BAHUS ONEPATOPOB MPOTPAMMHUPOBAHUS B
cucreMe Mathcad, monw3ysice omeparopoM cyMMmbl, ¢yHKIHer if W paHKUPOBAHHBIMHU
nepeMeHHbIMU: CBEpTKa IByX MaTpHI] pa3HOI0 pa3Mepa.

- PeanuzoBath cpenctBamu Mathcad. BeinosHuTh cBEpTKY M300paXKeHUs ¢ PUIBTPOM.

- PeammzoBats  cpeactBamm  Mathcad. Pemmte  ypaBHenme — x3+4x2+5x+6=0 ¢
UCIOJIb30BaHUEM (DYHKIIMHU T0O0t.

- PeanmsoBare crnepyromme omepauuu B Buae ¢yakium B FreeMat: [uddepenuupoBanue
CHUTHaJIa.

- PeanmsoBats crnepyromue onepannu B Buae ¢pyakmuu B FreeMat: CopTHpoBKa 3J1€EMEHTOB
BEKTOpa METOJIOM BbIOOpa.

- PeanmmsoBath cienyromue onepanuu B Buae ¢yHkumu B Mathcad: OO0benuHenne aByx
MaTpHIl B OJIHY.

- PeanmmzoBats cpenctBamu Mathcad. Haiitu 3HaueHue GyHKImm.

- PeanuzoBath cpenctBamu FreeMat. [loBopor marpuiel Ha 90 rpaaycoB NpOTHUB 4acOBOM
CTpEJKU

- Peaim3oBate cpenctBamu FreeMat. BriOopka T1i1aBHOM M MOOOYHOM JWaroHalied w3
KBaJpaTHOM MATPHUIIbI

- PeanmusoBath cpenctBammu Mathcad. Bpruucnenue konuuyecTBa 3JIEMEHTOB B MaTpHIIE,
KOTOpBIE OOJIBbIIIE 3alaHHOTO YUCIIA.

- CpeactBamu Mathcad peanusoBaTh pacnpeaenenue Panes i BUAOU3MEHEHHS THCTOTPaMM
N300paXeHUH.

- PeammzoBate cpenctBamu FreeMat. BeraBka MeHbIIeld MaTpullsl B OOJIBIIYIO MaTpHUIly Ha
3a/IaHHYIO MO3UIINIO

- CpenctBamu FreeMat peanu3oBaTh YHUBEPCAIbHYIO (YHKIMIO KOHTPAaCTHPOBAHUS:
YMEHBIIUTSH sipKocTh (B = A — b, b — m060€) u nossicuTh KOHTpacT (C =B * v) HeOonb1I0i 0651acTH
n300pakeHust (TMOJy4UBIIMECS 3HAYEHUS SIPKOCTH, KOTOpble Ooiblue 255, 3aMeHUTh Ha 255, a Ha
OTpULIATENIbHbIE 3HAUE€HUSI 3aMEHUTh Ha HYJIN).

- [Ipeo6pazosanne Pypwe a1 ogHoMepHoro curHana B MathCad.

- Pemenue 3agau ontumusanuu B Mathcad.

- PeannzoBath cnenyronue onepauuu B Buae Gpynkuuu B FreeMat: dopmupoBanue BekTopa
YacTOT MOSBJIEHUS 3JIEMEHTOB B MaTpHIIE.

- PeanuszoBare cnemyromme omepauuu B Buie ¢yHkuuu B FreeMat: Ilouck 3amaHHOMN
MOCJIE0BATEIHHOCTH B BEKTOPE.

- Bomonaute auckperuzanuio (cozmate Bektop F pasmepom N=32) ¢ynkumm f(x) Ha
npomexytke (2, 10).

- PeanuzoBats B FreeMat: BoiOopka nmogmarpuibl U3 00JbIei MaTpUILIb.

- Peanu3oBate cneaytouiye onepamnuu 0e3 UCHOIb30BaHUS ONEpaTOPOB MPOrpaMMHUPOBAHUS B
cucreMe Mathcad, mnonp3ysice omeparopoM cymMmbl, QyHKuueil if u  paHXUpOBaHHBIMH
nepemeHHbIMU: J{uddepennmpoBanue curnana.



Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA M0 BUAAM Y4eOHbIX PadoT IJisl CTY/IeHTOB

PeitTnHr-koHTpOID 1 VYeTHbli onpoc (2 yCTHBIX 20
BONPOCHI, 2 3a/1a4M)

PeHTHHT-KOHTPOH 2 VYeTHbli onpoc (2 yCTHBIX 20
BONPOCHI, 2 3a/1a4H)

PeHTHHT-KOHTPOb 3 YcTHbI# onpoc (2 yCTHBIX 20
BOIPOCHI, 2 3a/1a4M)

[Tocemenue 3aHsaTHiA OtMmeTKa B )KypHaJIe 10

CTYJEHTOM NOCEIEHUI

JlonoIHUTEIbHBIC OaJlIbI 10

(6onyCHI)

Brinonnenue ceMecTpoBoro

IIJIJaHA CaMOCTOSATEIILHON 3ammTa NpakTHYecKux padbor 20

paboThI

2. HpOMe)KyTO‘IHaﬂ arrecranms 1o IuCauIlJinue
ITepeyenb BOpPoCoOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYecKUX 3a1a4 / 3alaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (mpu

HAJIMYHIH)

OIIK-1:

biok 1 (3Hath).

1. [TpencraBieHne MaTeMaTHUECKUX CTPYKTYP JaHHBIX.

2. [IpucBauBanue mnepemeHHbiM 3HaueHuid B MathCad. Brimonnenue omepamuii ¢
NIEPEMEHHBIMH.

3. 3ananue paHKUPOBaHHBIX NepeMeHHbIX B MathCad.

4. Bektoper B MathCad. Wupekcanusi s1eMeHTOB BeKTOpoB. OO0paboTka JaHHBIX
BEKTODA.

5. Matpuusl B MathCad. Wnpekcauust snemeHToB Marpull. OO0paboTka JTaHHBIX
MaTpHIIBL.

6. 3ananue ¢pyukiuii B MathCad. [Tonydyenne 3HaueHni pyHKINH.

7. Kak nmoctpouTts rpauku: NOBEpXHOCTH, MOJSPHBIN, 1€KapTOBBIN

8. Kak moctpouTh HECKOJIBKO Ipa)uKOB B OJTHOM CUCTEME KOOPJIMHAT

9. Kak n3menuts Macitad rpaguka

10.  Kak onpenenutb KOOpAUHATY TOUKU Ha rpauke

11.  Kak nocTpouTh rucTOrpaMmy

12.  Kakue QyHKIUN UCTIOIB3YIOTCS ISl IOCTPOEHUS TPEXMEPHBIX I'paKOB

13. Kak co3nmarth annmaruro B MathCAD

14.  Kakoe pacuiipeHue UMEIT COXpaHeHHbIe (haiiIbl aHUMaIuU

15.  Yro HeoOXO0AMMO BBHIMOIHUTH JUIsl U3MEHEHUs LIBETa TMHUN Tpaduka

16. Yrto He0OXOIUMO BBIIOJHUTH JJISl IOJTYUEHUS EPECEKAOLINXCS TOBEPXHOCTEN

17. Peanu3zanus matpuunbix Beruncienuit B MathCad u MatLab.

brnok 2 (ymets).

1. Peanm3oBaTh  crnemyromume — omepanu  0e3  HWCIOJNB30BAHUS  ONEPAaTOPOB
nporpaMMupoBanusi B cucteme Mathcad, mnonw3ysace omeparopom cymmbl, ¢GyHkiued if wu
paHKUpPOBaHHBIMU NlepeMeHHbIMU: [lnddepeHnrpoBanye curuana.

2. [lpencraBieHne  MaTeMaTU4YeCKUX  CTPYKTYp  JAaHHBIX. llpuBectn  mpumep
UCTIOJIB30BaHUS CIIEAYIONINX CTPYKTYp JAHHBIX B TEPMHUHAX MaTeMaTukd, B cucreme Mathcad, B
cucreme FreeMat u C++/C#: mpocTast CTpyKTypa JaHHBIX, KOMILJIEKCHOE YHUCIIO, TPYIIa, BEKTOD,
MaTpHIia.



3. CTpyKTypbl ylipaBieHus NOToKaMHu. [IpuBecTn npuMep UCnoib30BaHUs ONIEPATOPOB U
¢yHKUIMH B TepMUHAX MaTeMaTHKH, B cucreme Mathcad, B cucteme FreeMat u C++/C#: dynkuus,
MHOTO3HauHas ¢yHKus, ycnoBue, muka FOR, mukn FOR ¢ ompeneneHHBIM 1m1arom, ITUKI C
IIPEyCIOBUEM, COCTABHOE BBIPAXKEHHUE C YCIOBUEM, paH)KMpPOBaHHAsI IEPEMEHHAsI, PAHKUPOBAHHAS
NEepPEeMEHHasi C OMPECIICHHBIM ILIaroM, OIEpaTOp CYMMBbI, peKypcuBHas (GYHKIUS, pa3leicHHe
orepanuii B QyHKIUAX, ONEPATOP «TaKoe, YTO» (pa3/ieeHue oneparuii B BRIpaKEHUX).

4. [IpeoOpa3zoBaTh MaTpUIbl B COOTBETCTBUU C BapUaHTOM 3aJaHMsl. 3HAYCHHS] MaTpPUIl
npou3BoibHbIe. M3 marpuiel A(5X5) BbLICIUTH MHHOpP, KOTOpBIM oOpa3syeTcss B pe3yibTare
BBIYCPKUBAHUS U3 ITOU MaTpHIll 4-i cTpouku u 0-ro cTondia.

5. [IpeoOpa3zoBarh MaTpHIbl B COOTBETCTBUM C BapUAHTOM 3aJaHUsl. 3HAUCHUS MATPUIIL
npou3BoibHbIC. Jlana marpuma A(6%x4). TpeOyeTcs BBIICIUTh U3 MATPHUIBI BTOPYIO CTPOKY IO
HOPAIKY.

6. [Ipeobpa3zoBaTh MaTpUIbl B COOTBETCTBUU C BapUAHTOM 3aJaHMsl. 3HAUCHUS] MaTPUIL
npousBoibHbIe. Jlanel MaTpunibl A(4%x4) u B(5%5). TpeOyercs MONydHTh W3 ITHX MATpPHIl JIBa
BekTopa. [lepBblii BEKTOp AOHKEH COBMAJNaTh C YETBEPTHIM CTOJNIOLOM MAaTpHIbl A, a BTOPOl — C
HYJIEBBIM CTOJIOIIOM MaTpHIbl B.

7. [IpeoOpa3zoBaTh MaTpUIbl B COOTBETCTBUU C BapUAHTOM 3aJaHMsl. 3HAUCHUS] MaTPUIL
npousBoibHble. M3 Mmatpuubl A(4x4) BbLAEIUTP MHHOpP, KOTOpbI 00pa3yercss B pe3yJibTaTe
BBIUEPKUBAHUSA U3 3TOW MaTPUILIBI TPEThE CTPOUKU U BTOPOTO CTONOIA.

8. [IpeoOpazoBarh MaTpHIlbl B COOTBETCTBUM C BapUAHTOM 3aJaHUs. 3HAYCHUS MaTPUIL
npousBoJbHbIE. Tpedyercst chopMUpoBaTh AMArOHANBHYIO KBaapaTHY0 MaTpuily C(5%5). 3HaueHus
3JIEMEHTOB IJIaBHOW JMaroHajld AOJKHBI COBIIAJaTh C HOMEPOM CTPOKH.

0. [IpeobpazoBaTh MaTpUIbl B COOTBETCTBUU C BapUAHTOM 3aJaHMs. 3HAYCHUS] MATPUIL
npousBoibHble. Jlana marpuna A(3x%3). TpeOyercss moyiyduTh M3 3TOM MAaTpHIy JBa BEKTOpA.
[TepBblii BEKTOp JAOKEH COBMAIATh C HYJIEBBIM CTOJIOIOM MaTpUlbl A, BTOPOH — ¢ 3-UM CcTOIOLIOM
MaTpuupsl A.

10.  IIpeoOpa3oBaTh MaTpUIlbl B COOTBETCTBUM C BapUAHTOM 3aJaHUs. 3HAYCHUS MaTpPHII
npousBoibHbIe. Jlanbl aBe MaTpulbl A(2x2) u B(4x2). TpeOyetcst 00beIMHNUTD 3TH MaTPULbl B OJTHY
matpuny C(6%2), mpudyem, B HOBOH MaTpHUIIbl B KayecTBE MEPBBIX CTPOK JOKHBI OBITH CTPOKH
MaTpullbl B, a 3a HUMU JOJKHBI ClI€10BaTh CTPOKU MaTpULIbI A.

11.  IIpeoOpa3oBaTh MaTpullbl B COOTBETCTBHM C BapUaHTOM 3ajJjaHus. 3HAYEHUS MAaTpPHULL
npousBoJbHbIe. Jlanbl 1Be MaTpulbl: A(4%3) u B(4x2). Tpebyercst 00beIMHUT 3TU MAaTPUILIBI B OJTHY
matpuily C(4x5), mpuuem, IepBbIMU CTOJIOIIAMU HOBOW MaTpHIIbI JJOKHBI ObITH CTOJIOIBI MAaTPHULIBI
A, a cripaBa OT 3THX AJIEMEHTOB CJI€ZI0BATh CTOJOIIBI MaTpULbl B.

12.  IIpeobpa3oBaTh MaTpullbl B COOTBETCTBHM C BapUaHTOM 3ajJjaHus. 3HAYEHUS MaTpPHULL
npousBoJbHbIe. Tpedyercs chopmupoBaTs Matpuily C(6x6). TpeOyercst HallTH CyMMY 3JIEMEHTOB B
ISTOM CTOJIOIE MAaTPHUIIBL.

13.  TIpeobpa3oBaTh MaTpHUIIBI B COOTBETCTBHUU C BapHUAHTOM 3aJlaHUs. 3HAYEHUS MaTPHI]
npous3BosibHbIE. [lanbl Matpuna: A(4x5) u B(4%2). Tpebyercs BbLIENUTh U3 MaTpULlbl A TEpBBIN
cToJ0e1l 10 MOPSAKY U O0BEIMHUTD €ro ¢ MaTpuile B nonuceiBaHueM crpasa.

14.  Pemmts cucTeMy JMHENHBIX YPaBHEHUH, 33JJaHHYI0 B BapuaHTax, MmetogoM Kpamepa,
UCHOJIB3YS PYHKIMU peoOpa3oBaHus MATPHLL.

bnok 1 (3Hats).
Pemenue ypaBHeHus ¢ oHoi nepemennoi B MathCad.
Pemienue ypaBHeHUs ¢ HECKOJIbKUMU nepeMeHHbIMU B MathCad.
Pemenue cuctemsl TMHENWHbIX ypaBHeHuH B MathCad.
Pemtenune cucrembl HeMMHEWHBIX ypaBHeHUH B MathCad.
['padmyeckoe penieHue 3aaauu JIMHEHHOTO MporpamMmupoBanus B MathCad.
Pemenue 3anaun ontumuzanuu B MathCad.
7. Monens MexoTtpacieBoro Oananca JleoHTheBa. BbruncieHne COBOKYITHOTO BBITyCKa
110 33JJaHHOMY CIIPOCY.
8. Beruncnenve miarexen B CHCTEME MEKOTPACIIEBBIX CBA3EH.

A



9. OnpeneneHre HAIMOHAIBHBIX JOXOJ0B CTpaH B JIMHEWHOW MOJIEIH MEXKIYHapOIHOMN

TOPIrOBIJIH.
10. Oneparopsl yCIOBHUS.
11.  Omneparops! HUKIIA.

12. PexypcuBHast GyHKITHA.
13.  Omnepatop CyMMBI.

14.  Peaymzamus omepatopoB mnporpammupoBanus B MathCad wu MatLab. Cnoco0sr
3a/laHusl CUTHAJIOB.

15. JuckpeTusanus curHaia.

16.  duddepeHumrpoBanue curuania.

17. CBepTKa CUTHAJIOB.

18.  Menuannas punabTpanms.

19. IIpeobpazoBanne Dypoe.

20.  CnocoObl 3a1aHUs ABYMEPHBIX CUTHAJIOB.

21. JuckpeTusanus IByMEPHBIX CUTHAJIOB.

22.  CsepTKa ABYMEPHBIX CUTHAJIOB.

23. Menuannas GuiIbTpaIus JByMEPHBIX CUTHAJIOB.

24.  Heo0XxoauMOCTb KOHTPACTUPOBAHUS N300paXKEHUH.

25. Heo0xoauMocTh BUJOU3MEHEHHS TUCTOTPAMM M300paXeHHIA.

26.  MeToapl B aNTOPUTMBI KOHTPACTHPOBAHUS H300PaKECHUH.

27.  MeToasl U ANTOPUTMBI BUTOU3MEHEHHS TUCTOTPAMM U300paKeHHH.

28.  JlokanmpHas ructorpaMMa M BO3MOXKHOCTH €€ HCIIOJIb30BaHMUS.

29 BosmoxkHoctu nuHamuyeckoro obmena mnpuiokenus MathCad ¢ mpuoskeHusMu

Excel u MatLab.

biok 2 (ymets).

l. PeanuzoBats B cucreme Mathcad, ucnosnb3ys omeparopbl MPOrpaMMHPOBAHUS:
YMHOKEHUE MATPHII.

2. PeanuzoBate B cucreme FreeMat, ucnosb3ys omnepaTtopbl NpOrpaMMHUPOBAHUS:
Pa3buenue BekTopa Ha 1Ba BEKTOpA.

3. PeanuzoBate B cucteme FreeMat, ucnonbp3ys omepaTopbl NpOrpaMMHUPOBaHUS:
Br16opka nogMaTpuiibl U3 00bIIeH MaTPUILbI

4. PeanmuzoBate B cucreme Mathcad, ucnosnb3ys omeparopbl MPOrpaMMHPOBAHUS:
Paznoxxenne MaTpuiibl B BEKTOP.

3. PeanuzoBath cienyronye omnepauuu B Buje QyHKUuM B cucreMax FreeMat: ITouck
3aIaHHOTO DJIEMEHTA B MAaTPHUIIE.

6. PeanuzoBath crienyrone onepanuy B BHJE YHHBEpCaJbHOW (DYHKIMM B CHCTEME
FreeMat: CopTupoBKa 371€MEHTOB BEKTOPAa METOJIOM My3bIpbKa

7. PeanuzoBath cienyromue onepalnuud B BHJE YHUBEPCAIbHON (YHKIHMU B CHUCTEMax
Mathcad: PaznoxeHue mMaTpulbl B BEKTOP

8. PeanuzoBath cnenyromue onepauuu B Buae ¢yHkuuu B cucteme Mathcad: ITomck
3aIaHHOM ITOCJIEJOBATEILHOCTH B BEKTOPE.

9. PeanuzoBath cnenyromue omnepaudd B Buie ¢QyHKuuM B cucteme FreeMat:

Omnpenenenne HauOOIbIIETO OOLIETO AETUTENS ABYX YHUCE.

10.  PeamusoBath cienyrompe omepaudd B BuAe ¢GyHkuMM B cucteme FreeMat:
OObenuHeHue IByX MaTpHIl B OAHY.

11. Pemenne ypaBHenmii u cucrem B Mathcad. IlpuBectn mnpumep HCHOIB30BaHUSA
cienyromux GYHKIUHA 71 pEeIIeHns YpaBHEHUN ¢ OJTHOM HEM3BECTHOM: root, find, minner.

12.  PeanusoBath cnenyromue omnepanuu B Buae ¢ynkumu B Mathcad: CBeprka aByx
BEKTOPOB PA3HOTO pa3Mepa.

13. PeanuzoBath cnenyrome omepauuu B Buae ¢yHkuun B FreeMat: Iloumck
MaKCHUMAaJIbHOT'O 3JIEMEHTA U €ro NHJIEKCOB B MaTpPHIIE.



14. PeanuzoBare  cimemyromme — omeparuu 0€3  HCIOJNB30BaHUS  ONEPATOpPOB
nporpaMMmupoBanusi B cucteme Mathcad, mnonp3ysace omeparopom cymmbl, ¢GyHkiuenr if wu
pPaHXMPOBAaHHBIMU TTepeMeHHBIMU: OObeANHEHNE IBYX BEKTOPOB B BEKTOP MJIM MaTPHILY.

15. Pemenne ypaBHenmii u cuctem B Mathcad. IIpuBectn mpumep pemieHHs CHCTEMBI
YpaBHEHUU.

16.  PeamusoBats cpenctBamu FreeMat. Haliti 3Hauenue GyHKuuu.

17.  PeanmuszoBaTh  cieayromue — omnepauuu  0e3  HCIOJIB30BaHUS  ONEPAaTOPOB

nporpaMMupoBanusi B cucteme Mathcad, mnonw3ysace omeparopom cymmsbl, ¢Gyakmueid if wu
pPaHXKUPOBAaHHBIMU TTepeMeHHBIMU: CBEepTKa ABYX MAaTPHUI] pa3HOTO pa3Mmepa.

18.  PeammsoBath cpenctBamu Mathcad. BeimomHUTE CBEPTKY H300pakeHUs C PUIBTPOM.

19. PeamuzoBare cpenctBamm  Mathcad. Pemmts ypaBHeHme x3+4x2+5x+6=0 ¢
UCTIOJIb30BaHUEM (DYHKIIMH 10O0t.

20. PeanuzoBare  crmemyromue — omepanud B Buae — QyHknuum B FreeMat:
HuddepenumrpoBanue curuana.

21. PeanuzoBare cnepyrommue omnepanuu B Bujae ¢GyHkumu B FreeMat: CopTtupoBka
3JIEMEHTOB BEKTOpa METOJIOM BbIOOpA.

22. PeanuzoBarth cienyromue onepaiuu B Bune Gpynkiuu B Mathcad: O0bennHeHne aByx
MaTpHIl B OJIHY.

23.  Peamusosatb cpenctBamu Mathcad. Halitu 3nauenue GpyHKuuu.

24.  PeamusoBarb cpeactBamu FreeMat. IloBopor marpuubl Ha 90 rpagycoB npoTHB
4acOBOM CTPEJIKU

25.  PeammsoBartb cpenctBamu FreeMat. BeiObopka rimaBHOW W 1OOOYHOHN JMaroHajnei w3
KBaJpaTHON MaTpHIIbI

26.  PeammsoBath cpenctBamu Mathcad. Beruncnenue konndecTBa 3J€MEHTOB B MaTpHIIE,
KOTOpbIE 0OJIbILIE 331JaHHOTO YHCIIA.

27.  CpencrBamu Mathcad peanm3oBaTh pacnpeaeneHue Pamest s BUIOM3MEHEHUS
THUCTOTPAMM M300paKeHUH.

28.  PeanusoBarb cpeactBamu FreeMat. BctaBka MeHbIIeH MaTpULibl B OOJIBIIYI0 MAaTPULLY
Ha 3a/IaHHYIO TIO3ULINIO

29.  CpencrBamu FreeMat peann3oBaTh YHHBEpPCAIbHYIO (DYHKIHMIO KOHTPACTHPOBAHUS:

YMEHBIIUTH sIpKocTh (B = A — b, b — mo60e) u noBeicuTh KOHTpacT (C =B * v) HeOonb0i 061acTn
n300pakeHus (MOYUUBIITUECS 3HAYEHUS SIPKOCTH, KOTOpbIe Ooublie 255, 3ameHuTh Ha 255, a Ha
OTpHIIATENIbHBIE 3HAYEHUS 3aMEHUTh Ha HYIIHN).

30.  IIpeobpazoBanue ®ypwe ayisg ogHOMepHOTO curHaina B MathCad.

31.  Pemenue 3anau ontumu3zanuu B Mathcad.

32.  PeanusoBare cienywomue omnepauuu B Buae (yHkuuu B FreeMat: dopmupoBanue
BEKTOpa YacTOT IOSIBICHUS 3JIEMEHTOB B MaTpHIIE.

33. PeanuzoBath crnenyronue onepanuu B Buae pynkiuu B FreeMat: [louck 3amanHoOiM
MOCJIEI0BATEIbHOCTH B BEKTOPE.

34.  BemmonHuTh Auckperusanuio (coznate BekTop F pasmepom N=32) ¢ynkuuu f(x) Ha
npomexytke (2, 10).

35.  Peanusosate B FreeMat: BriGopka moaMarpuiibl U3 00JbIIel MaTPULIBI.

MeTtoauyeckue MaTepuabl, XapaKTepHU3yOIHe NPOLeAYPbI OLleHUBAHUS

Ha ocHoBe mepeuns 3amau GOpMUPYIOTCS HHAWBUIYaTbHBIC 3aTaHUs AN CTYIEHTOB: 2
Bompoca u3 6moka 1, 2 Borpoca u3 610ka 2. Pe3ynpbTaToM UTOTOBOI KOHTPOJIBHON PaOOTHI SBISIETCS
0a, pacCUMTaHHBI Ha OCHOBE KOJUYECTBA MPaBWIBHBIX OTBETOB. C y4yeTOM HHIWBHUIYaTbHOTO
CEMECTPOBOT0 peiTHHTra CTYJeHTa (POpMHUpYETCsS UTOTOBBIN OaI Mo Kypcey.



MakcumanbHasi cymma 0ajioB, Habupaemasi CTyICHTOM I10 AuciuIummHe paBHa 100.
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«OTINYHOY

ConeprkaHue Kypca OCBOCHO
MOJIHOCTBIO, O€3 MpoOeoB,
HEO0XOIMMBIC TIPAKTUYCCKUE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIC IPOTPAMMOI
0o0y4eHus1 yueOHbIC 3adaHuUs
BBIMOJIHEHBI, KAYECTBO UX
BBIITOJTHEHUS OI[CHEHO YHCIIOM
0a/uI0B, OJIN3KMM K MAKCUMAJIbHOMY
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«Xopo1o»

Copepxanne Kypca OCBOCHO
MOJTHOCTBIO, 6€3 TIPo0eIoB,
HEKOTOPBIC MTPAKTUICCKIE HABBIKA
PpaboThI ¢ OCBOCHHBIM MaTEPHAIOM
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MPEyCMOTPEHHBIC IPOTPAMMO
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«Y 1OBIETBOPUTEIILHO»

Conep:xaHue Kypca OCBOCHO
YaCTHYHO, HO IPOOEIIBI HE HOCST
CYILECTBEHHOT'O XapakTepa,
HE00XO0/AMMBbIE IPAKTUYECKNE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEPHUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
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«HeynoBiaeTBOPUTEIBHO»

ConeprxaHue Kypca HE OCBOCHO,
HE00XO0/AMMBbIE IPAKTUYECKHUE HABBIKU
paboThl HE CHOPMUPOBAHBI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
coJiepkaT rpyobie omuOKu

Komnemenuuu ne
chopmuposani

1.

3. 3agaHus B TecTOBOI (popMe MO TUCHHUILINHE
[Ipumeps! 3ananuii:
B kakoM BuIe BBIIaBaICS pe3yabTaT MaTEMaTHYEeCKUX BBIYMCICHHH Ha IIEPBBIX
KOMIIbIOTEpax?
+ KOHEYHOE JCCATUYHOE apU(PMETUIECKOE YUCIIO
- beckoHeuHasi OOBIKHOBEHHAs! IpO0b
- UPPaLMOHAIBHOE YHCIIO
2. B KakoM BH/IE MOJIYYaeTCs PE3yJIbTaT MPH CUMBOJIbHBIX TPE0OPa30BAHUSIX?
- 0OBIKHOBEHHAas APOOb




+ popmyna

- IECITUYHOE YUCIIO

3. B xakoM BHi€ TOJDKEH OBITH (pailyl ¢ BRIYMCIISIEMBIMH BhIpakeHus MU B makeTe MathCad?

- B BHJIE UCTIOTHsieMoro *.exe-daiina

+ B Buje NoKkyMeHTa hopmata .mcd

- B BUJIC HE3aBUCHMO 3aIIyCKaeMOro BHE MakeTa (Qaiina

4. Kakas yacth cucreMbl CKM obOecneunBaeT COBMECTHOE (DYHKIIMOHHUPOBAHHE BCEX €€
qacten?

+ s Apo

- uaTepdeiic moap3oBaTes

+ Habop OnOIHMOTEK

5. IMakeTs! pacumpenus ucnoib3ytores B CKM st

- obecneyenus 3amycka CKM Ha paznmuuabsix OC

- YCKOPEHUS BBITIOJIHEHUS PACUETOB, TPOU3BOAUMBIX SIPOM

+ yBenuuenus pynkuuonanbHoctd CKM uig yrimyOieHHOro peieHus 3aaad

6. CucremMa KOMIIBIOTEPHOH MaTeMaTHUKH, OOBEAMHAIONIAs B CBOEM COCTaBE HECKOJIBKO
000COOJICHHBIX MPOrPaMMHBIX CPEICTB ISl PEHICHUS OMPEICNIEHHOTO Kpyra CaMOCTOSITENIbHBIX
3a/1a4, Ha3bIBAETCs

+ MUHTErpUPOBAHHOM

7. Wurtepdeiic cucTteMbl, B KOTOPOM JIFOOBIC JICHCTBHS MOXHO IPOBECTH, BBIOHpAs
COOTBETCTBYIOIIME IYHKThl MEHIO W HWHCTPYMEHTBHl Ha TaHENsAX, HE HCIHONB3Yys KIaBUATYpy,
Ha3bIBAIOTCS

+ BU3yalbHBIM

8. Bxomnoii s3b1k BBoAga CKM, mpH KCIOJIb30BaHUN KOTOPOIO IIPOMEXKYTOUHBIE PE3YJIbTaThI
MOSIBJISIFOTCS 10 MEpe BBOJA OUEPEIHOM (GOPMYIIbI, IBISETCS

+ UHTEPIPETUPYIOIIUM

9. C moMmoIuIpl0 Kakoro oreparopa MpOU3BOAUTCS CHUMBOJBHOE YIPOIIEHHE BBIPRXKEHUU B
nakere MathCad?

+ simplify

10. Kak mocrymaer maker MathCad mpu Heynmadye B BBIYHMCICHHM pe3yibTaTa 3aJaddl B
CHUMBOJILHOM BUjie?

- aBTOMAaTHYECKH 3aBepIinaeT paboTy

- )KJIEeT IeUCTBUI MOJIL30BaTEI]

+ aBTOMAaTUYECKU MEPEXOIUT K YHUCIEHHOMY PEIICHHIO 331a4u

11. Cesa3p mepemennoir MathCad c sueiikoit Excel mist aBromaTu3anuu U3MEHEHHH B HUX
o0ecrnieunBaeTcs:

- BctpoeHHo# B CKM ¢ynxkiuei

+ pacmmpennem MathCad Add-In For Excel

- oneparopom manenu Symbolic B8 CKM

12. Kakum obpazom npemaraercsa pemats OJlY B nakere Mathcad?

- uactpymenToM diff equation manenu uncrpymentoB CKM

- HCIIOJIb3Ysl BCTPOEHHBIN 0510k pemenus OY

+ mocneaoBaTeIbHBIM IPUMEHEHHEM Ha0Oopa BCTPOCHHBIX OMEepaTOPOB

13. Kakoit wunctpyment MathCad mno3Bonser cTpouTh TIpaduku QYHKIUH OIHOTO
NIEPEMEHHOT0 B IBYMEPHOH NPAMOYrojibHOM nexkapTooi CK?

+ X-E Plot

14. Kaxoit uacrpyment MathCad no3BosisieT cTpouTh TpexmepHble rpadpuku GyHKIui?

+ Vector Field Plot

15. C momomipro kakoit koman bl B TokymeHT CKM Mathcad BcraBnsiercs anumanmsi?

- Add/Animation

- View/Playback

+ Tools/Animation

16. Kakoit mynkt mento Help B MathCad BbI3bpIBaeT KOHTEKCTHO-3aBHCHMYIO CITPABKY?

+ What's This?



17. Yro takoe Tutorials B MathCad?

+ HaOop y4eOHUKOB 10 paboTe C MAKETOM

- Ha0Op OBICTPHIX IIMAPTAIOK

- QIIEKTPOHHBIE KHUTH

18. CnpaBky 1o co3nanuto cooctBeHHbIX E-books B MathCad M0OHO 1MOJTy4nTh B ITyHKTE:

+ Help/Author's Reference

19. Ckonbko cmoco6oB cymectByer B MathCad s permeHust cucTteMbl JIMHEHHBIX
anreOpanyecKrx ypaBHEHUH:

+4

20. Obs3aTenbHbIME aprymeHToM (pyHKuu CreateMesh() siBisiercs:

- (hyHKIMS OTOOPAKEHUSI CUCTEMbI KOOPJMHAT

+ (yHKIMS TOBEPXHOCTH

- FpaHUIIa J1ana3oHa CeTKU

21. Pemenue cucteMbl ypaBHEHUH C MOMOIIBIO OJIOKA given minerr JaeT peuieHue:

+ npuOIMHKEHHOE

22. Jlng napaMeTpUIecKOro 3a/laHusl TOBEPXHOCTH TpeOyeTcs 3a1aTh:

- Tpy QYHKIIMHU OJTHOM MIEPEeMEHHOU

+ Tpu GYHKINU IBYX EPEMEHHBIX

- 1B€ (PYHKIIUH JIBYX MEPEMEHHBIX

23. Pemenune cucteMbl ypaBHEHUH C MOMOIIBIO Oyioka given find naet pemenmue:

+ TOYHOE

24. Tun rpaduka ... Plot pyHKINN ABYX MEPEMEHHBIX — 3TO T€OMETPHUECKOE MECTO TOUYEK B
wiockocTd XOY, B KOTOPBIX (PYHKIMS IPUHUMAET OJIHO U TO )K€ 3HAUEHHE.

+ Contour

25. JIas1 4UCIIEHHOrO pelleHHs YpaBHEHHs C MCIOJIb30BaHUEM (YHKIMHU 1root() HeoOX0IuMo
3a/1aTh:

- [PaHUIIBI OTPEe3Ka, I7Ie HAXOAUTCS KOPEHb

- MAaKCUMaJIbHOE 3HAa4YeHUE (PYHKIIUH YpaBHEHHS

+ HayabHOE NMPUOIHMKEHNUE KOPHS

26. Tun rpaduka Patch Plot pyHKIIME IBYX TepeMeHHBIX:

- KOHTYPHBIH IrpaduK TpeXMEpHOMH MOBEPXHOCTH

+ rucrorpamma, 0ToOpakaromasi TOJIbKO BEpXHUE TPaHU CTOJIOMKOB

- rpauK B HOJSPHBIX KOOPAMHATAX

27. Kakast mepemMeHHasl OTBE€YAaeT 3a TOUYHOCTb BBIYMCIIEHUN KOpHEW ypaBHEHUS (yHKIUEH
root():

+TOL

28. Tun rpaduka 3D ... Plot pyHKIMN NBYX HEPEMEHHBIX — 3TO MIPOCTPAHCTBEHHAS JIMHUS B
TPEXMEPHOM IPOCTPAHCTBE

+ Scatter

29. Kakas u3 mnpuBeNeHHBIX (QYHKIMI HE MOXET ObITh HCIOJIB30BAHUSA JUISI PELICHUS
YPaBHEHUU:

+ CreateMesh()

- Isolve()

- root()

30. Tun rpaduka 3D Scatter Plot pyHKIIMM ABYX NTEpeMEHHBIX — 3TO:

- rpauK TOBEPXHOCTH

+ reoMeTpuuecKoe MecTo To4ek B IIocKkocTd XOY, B KOTOPHIX (QYHKIMS MPUHUMAET OJTHO U
TO K€ 3HaYeHHE

- THCTOTpaMMa, 0TOOpakarolasi TOJIbKO BEpXHUE TPaHU CTOJIOUKOB

[TonHBIN TIEpeUeHb TECTOBBIX 33JJaHHI C YKa3aHUEM MPABUIIbHBIX OTBETOB, pa3MeEIlIeH B OaHKe
BONPOCOB ~ Ha  HMH(OPMAIMOHHO-00PA30BATENILHOM  TOpTaJe  WHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/mod/quiz/view.php?i1d=59073



O1leHKa pacCYUTHIBACTCS KaK MPOIEHT MPAaBUIBHO BBIMOJHEHHBIX TECTOBBIX 3aJaHHM M3 MX
o01rero uucna.



