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1. IEJU U 3AJAYA JUCITTATIINHBI

Hean
[Tonyuenne 3HaHMI W HABBIKOB pPa0OTHl B CHCTEMaX KOMITBIOTEPHOM MaTE€MAaTHUKH st
pelicHusd HpO(bCCCI/IOHaJILHLIX 3aaa4, OBJIAACHUC OCHOBHBIMU HaBbIKaMH MMPUMCHCHUA

KOMIIBIOTEPHBIX CPEJCTB peaM3allud YWCICHHBIX M AHAIUTUYECKUX METOAMK pEIIeHUs 3aaady
MaTeMaTHKH, 00padoTKa U BU3yaIu3alus Pe3yIbTaToB.

3anaumn:

- HU3YYCHUC NPUHIHUIIOB UCIIOJBb30BaHUS CUCTCM KOMHLIOTCpHOfI MaT€MaTuKu JJIsA
PEIICHUS IIPUKIIAHBIX 3a7a4;

- 3HAKOMCTBO C IIPpOrpaMMHbBIMHU CPECACTBAMUA KOMHBI-OTCpHOﬁ Fpa(l)I/IKI/I n
BU3yaJIM3alluu pC3yJIbTaTOB HaquO-HCCHeILOBaTeHBCKOﬁ ACATCIIBHOCTH,

- OBJIQJICHHE CPEJCTBAMU Pa3padOTKH MPOLEAYp U MOAYJICH Mpu pelieHUH
MaTeMaTUYeCKUX 3a/1a4.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnasg pucuuruiiHa (MOAYJb) OTHOCHUTCS K YacTH HpPOTPaMMBbl, (OPMHPYEMOit
y4aCTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHUH, U U3y4yaeTcsi Ha BTOPOM Kypce.

2.2. JIns u3y4eHus: NaHHOW y4eOHOH TUCIMITIHMHBI (MOAYJIs) HEOOXOMMBI 3HAHUS, YMEHHS U
HaBBIKM, C(OPMUPOBAHHBIE NPU HM3YYCHMH MAaTEMaTUYeCKMX ITUCUMIUIMH M WH(POPMATUKU B
JIOBY30BCKOM TIOATOTOBKE M Ha IIEPBOM KypCe.

2.3. Ilepedenp mocienyromuX Y4eOHBIX AUCLUIUIMH, Ul KOTOPBIX HEOOXOAMMBI 3HAHU,
YMEHUST W HaBBIKH, (OpMHUpyeMble JAaHHOW y4eOHOW IUCIMIUIMHON: MaTeMaTH4ecKoe
MOJIEIMPOBaHKE, MaTeMaTH4eCcKasl JIOTMKa, TEOpUsl BEPOSTHOCTEH M MaTeMaTHyecKas CTaTHCTHUKA,
g depeHIanbHbIe YpaBHEHUS.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUITVINHbI

[Ipouiecc ocBOeHUs AUCLUITIIMHBI HANpaBieH Ha (OPMUPOBAHUE KOMIIETEHUUH (3JIEMEHTOB
cienyroumx komnereHuuii) B coorBerctBuu ¢ @PI'OC BO 1o cooTBeTCTBYIOIIEMY HAlpaBlIEHUIO
MOJIFOTOBKHU.

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00yUYeHHS MO JUCHUIINHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKCHUSI KOMIIETCHIIHI

Nuauxkaropsl
Komnerennus . PesynbTaTnl 00y4eHus
KOMIeTeH Ui
I1K-3 Cnocobnocts | /K miks.1 3HaeT OCHOBHBIE IIPUEMBbI PabOThI
JIEMOHCTpAalUH Crnocoben HCIOJIb30BaTh | C MaKETaMH KOMITbIOTEPHOU
oO0I1eHayYHBIX 0a30BbIX | MaTeMaTUYEeCKHE 3HAHMUSA B | MATEMATHKU JJIs pEIICHUS
3HaHUW MaTeMaTHYeCKUX U | MpogeccCHOHaTbHON MaTeMaTUYECKUX 3a/1a4.
€CTeCTBEHHBIX  HAyK M | JACATEIbHOCTU YMmeer pemiatb MareMaTHUECKUE
WH(POPMAIIMOHHBIX 3aJjaud ¢ HCIIOJIb30BaHUEM
TEXHOJIOTUH;  CHOCOOHOCTh MPUKIIAJIHBIX TAKETOB.
PUMEHSTh B Bnameer HaBeikamMu pabOTHI B
npodeccuoHaIbHON NPUKIAJAHBIX ~ MaTeMaTHYeCKUX
NeSITETHHOCTH COBPEMEHHBIE MaKeTax.
S3BIKA  [IPOrpaMMMPOBAHUS,
OTIepaIOHHEIE CHCTEMBI,
DJIEKTPOHHBIE OMOIMOTEKH M




MIAKEeTBl IPOIPaMM, CETEBBIC
TEXHOJIOTHH.

MK k32 3HaeT OCHOBHEIC MMOHSTHS
Crnocoben HCIOJIb30BaTh | KOMIIBIOTEPHOMN MaTeMaTHKH,
TEOPETUYECKHE MPUHLMUIIBI | IpaBUIa  CO3MaHUS  MOIYJEH,
MH()OPMAITMOHHBIX MaTeMaTHYECKUe KOMAHIbI JIIs
TEXHOJIOT U B | peleHus 3ajau.
npodeccrnoHabHOM Ymeer co3naBaTh COOCTBEHHBIE
JeSITeNIbHOCTH MOJTyJIH, UCIIOJIb30BATh
MaTeMaTHYECKUe KOMAHJbI JIIs
pelieHus 3a1ad.
Bnaneer METOJIaMH1
UCIIOJIb30BaHUs KOMaHj1 U
MoOAyJen B peuieHnu
MPUKIIATHBIX 3amaq C
HCIIOJIb30BaHUEM
MaTEeMaTHYECKUX MaKETOB.
MK k33 3HaeT OCHOBBI
CnocoGeH NpUMEHSATh B | MPOrPAMMHUPOBAHHUS TUIS
npodeccrnoHaIbHOM peIIeHUsT MaTeMaTHYeCKHUX 3a]1aq

JEeATEIbHOCTH COBPEMEHHBIE
SI3bIKA  IPOIPaMMMPOBAHUS,
OIEPALIMOHHBIE CUCTEMBI
ITaKETBI IPOTPaMM U CETEBbIE
TEXHOJIOTUH

C HCIIOJIb30BAHHUCM IIPHUKIIAIHBIX
IIaKCTOB.

YMeeT mnmcaTh nporpamMmsbl 11J1d
pemiCHusd MaTEMAaTUUCCKUX 3aay.

Bmageer wmeTomamMu PCUICHUA
MATEMAaTHYCCKUX 3aaa4d C
HUCIIOJB30BaHHEM IMMPUKJIAJHBIX

ITaKCTOB.




4. COAEPKAHUE U CTPYKTYPA JTUCIIUIIJIMHbI

O0beM TUCIUIUTMHBI COCTABIISIET 4 3a4eTHBIX enuHull, 144 gaca, mpakTudeckas moaArotoBka 144. .

dopma NpoOMEKyTOUHOM aTTeCTalluU: 3 CEMECTP - 3a4ET C OLIEHKOM.

4.1. CONEPXKAHME JUCIHATLIAHBI, CTPYKTYPUPOBAHHOE 11O TEMAM, C YKA3AHUEM BHUJOB YYEBHBIX 3AHATHI U OTBEJIEHHOT' O HA HUX
KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Bunsbi yueOHoi#i paGoThl, BKJIIOYAs
CaMoOCTOSATEJbHYI0 padoTy o0y4yarommuxcs
TPYA0EMKOCTDb (B 4yacax)

®o
KonrakTHas padoTa PMbl
Ce TeKyLlero
Ne NpenoiaBaTeisi ¢ 00y4aruuMHUCH
Pa3zjaen nucuMminHbL/ TeMbI Mec CamocTos KOHTPOJIS
n/n CemuHapck
™ p TejlbHas | YCIeBaeMOCTH
Jlexuuu | (1 alpclinqec Kontpoxs | pabora +
1 P o0y4eHusi | KOHTPOJIb
KHue
3aHATHS)

1. | Pa3nmen 1. BBenenue B cucteMy KOMIBIOTEPHOH MaTeMaTHKH 3 2

2. | Tema 1.1. O630p cuCTEM KOMITLIOTEPHOU MaTEMATHKH 3 2 2 nao.

3. | Tema 1.2. OcHOBBI cCTEMBI KOMIIBIOTEPHON MaTeMaTUKU 3 2 2 n1ao.

4. | Tema 1.3. S3pix Maple 3 4 4 n1ao.

5. | Tema 1.4. Iloctpoenue rpadukoB GyHKIUNA 3 4 4 na0.

6. | Tema 1.5. Komanns! mpeoOpa3oBaHus BEIpaKESHUH 3 8 8 na0.

7. | Tema 1.6. Komauasr nuddepeHINpoBaHU U UHTCTPUPOBAHHS 3 6 6 nao.

8. | Paznen 2. OcHOBBI IPOTrpaMMHUPOBAHUS 3 3

9. | Tema 2.1. Tunsl JaHHBIX 3 4 4 nao.

10. | Tema 2.2. Yupasnstomue CTpyKTypsl. Ilepemennsie 3 6 6 na0.

11.| Tema 2.3. Pa3zpaboTka MOmyJieii 1 MaKeTOB 3 6 6 nab.

12.| Tema 2.4. Pa3zpaboTka MaIuieToB 3 6 6 nao.




Bunsbi yueoHoii padoThl, BKJIIOYAs
CaMOCTOSITeJILHYIO Pa0oTy 00y4yarouxcst u
TPYAOEMKOCTH (B 4acax)

Dopmbl
Ce KonTakTHas padora Tex P ero
Ne NPenoiaBaTe/is ¢ 00y4aUUMHUCS yi
Pa3zgen nucuMIIMHBL/ TEMBI mec CamocTos KOHTPOJIA
n/m CeMHHApPCK
P p TeJabHasi | YCIIEBAeMOCTH
ne
Jlexnuu | (mpakTH4ec Konrpoas | pabora +
1 P o0y4eHusi | KOHTPOJIb
Kue
3aHATHA)
13. | Pazgen 3. JlononHuTensHbIE TAKETHI 3 3
14.| Tema 3.1. ITaker nuHEItHOH anTreOpHI 3 6 6 n1ao.
15.| Tema 3.2. IlakeTsl IIIAHUMETPHH U CTEPEOMETPHUU 3 6 6 nab.
16.| Tema 3.3. [Taker Teopuu rpagoB 3 4 4 nab.
17.| Tewma 3.4. [1aket noruxku 3 4 4 n1ao.
Hroro yacos 0 68 8 68

4.2. IIJIAH BHEAYJUTOPHOI CAMOCTOSITEJIbHOM PABOTBI OBYUAIOIIIUXCS MO JUCLHUILIMHE

CamocTrosiTenbHast padoTa Y4eOHO-MeTOAMYECKOE
oﬁvqaloumxca odecrneyeHne CaMOCTOATEIbHOM
a0doThI
Cemec Bun 3atpa Ounenounoe P
HaszBanue pa3ngena, Tembl Cpoxn ThI
Tp CaMOCTOAT CpeacTBo
. BBINIOJIHEH | BpeMe
€JIbHOU
a00ThI ui H“
P (uac.)
3. Tema 1.3. S3pik Maple VYUJITHy | 2 venens 2 Jomamnsis padora | Jlureparypa u3 M. 5 U Marepuaisl
kypca Ha atdpopme MOC DOMIC
3. Tema 1.4. [Toctpoenue rpadukoB GyHKINH YUJITHy | 3 venens 2 Jlutepatypa u3 . 5 U marTepuabl
Jlomaumza pabota kypca Ha miatrgopme MOC DOMIC
3. Tema 1.5. Komanier npeoOpa3oBaHus BRIpRKEHUN YUJITHn | S Hemens 4 Jlutepatypa u3 n. 5 u Marepuanbl
Hlomaumza padota kypca Ha matrgopme MOC DOMIC




CamocTrosiTeqibHast paboTa Y4eOHO-MeTONMYECKOE
00yJaromuxXcst o0ecreueHHe caMOCTOATETbLHOM
abdoThI
Cemec Bun 3atpa Ouenounoe P
Ha3Banue pa3sgesia, TeMbl Cpoxn Thl
P CaMOCTOAT CpeacTBo
. BBINIOJIHEH | BpeMe
eJIbHOH
a00ThI it H
P (uac.)
3. Tema 1.6. Komangs! nuddhepeHiupoBanus U VYUJITHy | 6 venens 4 Jlutepatypa u3 n. 5 u martepuainbl
HUHTETPUPOBAHUS Jlomanmss padota kypca Ha miatrgopme MOC DOMIC
3. Tema 2.1. Turbl JaHHBIX YUJITHy | 7 vepens 8 Jluteparypa u3 n. 5 u martepuaisl
HMomammss pagota kypca Ha miathopme MOC DOMIC
3. Tema 2.2. Yopasistonue cTpyKTypsl. [lepemenHbie YUJITHn | 8 Hemens 6 Jluteparypa u3 n. 5 u Mmartepuaisl
HMomammss pagota Kypca Ha wiatpopme MOC DOMIC
3. Tema 2.3. Pa3paboTka MofyJIei ¥ TaKETOB YUJITHy | 10 venens 4 Jlutepatrypa uz . 5 u Mmartepuaibl
Mlomaumsis paGota kypca Ha mwiatpopme MOC DOMIC
3. Tema 2.4. PazpaboTka MamieToB YUJITHy | 12 venens 6 Jluteparypa u3 n. 5 u Mmartepuaisl
HMomammss pagota kypca Ha iathopme MOC DOMIC
3. Tema 3.1. [Taket nuHelHOM anreGpbI YUJITHy | 14 venens 6 Jlutepatypa uz m. 5 u Mmatepuaibl
Jlomaumsis paGota Kypca Ha mwiatpopme MOC DOMIC
3. Tema 3.2. [TakeTbl IaHUMETPUU U CTEPEOMETPUU YUJITHy | 15 nenens 6 Jluteparypa u3 n. 5 u Mmartepuaisl
Hlomanmza padota kypca Ha atpopme MOC DOMIC
3, Tema 3.3. [TakeT Teopuu rpados VYUJITHy | 16 venens 6 Jluteparypa uz . 5 u martepuaibl
Mlomaumsis paGota kypca Ha iatpopme MOC DOMIC
3. Tema 3.4. [Taket g0TUKH YUJITHy | 17 senens 6 Jluteparypa uz . 5 u martepuaibl
Hlomanmza padota kypca Ha atpopme MOC DOMIC
OOw1ast TPyA0EMKOCTh CAMOCTOSITENIbHONW padOThI O AUCLUILIMHE (Yac) 68
W3 HUX 00beM caMOCTOSATENBHON pabOThI C UCIIOJIB30BAHUEM DIIEKTPOHHOTO
0o0y4eHHs U IUCTAaHIIMOHHBIX 00pa30BaTelbHBIX TEXHOJIOTHI (Jac)

Buowvl camocmosmenvuoii pabomei:

P — nanucanue pegpepama, /] — noocomoska ooxknada, ¥ — evlnoninenue ynpaxcuenuil,

O — nHanucanue scce, IIm — svinoanenue npoexma, K - ketic-3adanue, Ilgp — nopmeonuo,

U — unghopmayuonnsiii nouck, Ilps — npesenmayus, JI — usyuenue numepamypol,

T (no orcenanuro) — 3anonnenue maobauyst Jonnvl O2n «3nan, xomen y3uamo, y3HAL»

Hn (no scenanuro) — 3anonnenue mabauywl, cooeprxcaweis 4 cmonrbya — «Vx» - yoice 3Han, «+» — HOBoe, «-» — OYMAl uHave, «?» — He NOHsLI,
ecms 60NpoCyl



4.3. COIEPKAHUE YYEBHOI'O MATEPHAJIA
PA3JIEJI 1. BBEJJEHUE B CUCTEMY KOMIIbIOTEPHOU MATEMATHUKHA

Tema 1.1. O630p cuctem KoMIbIOTEpHON MaTeMaTUKH CHUMBOJIbHBIE BBIYMCIEHUS U MoJenupoBaHie. CUCTEMbI KOMIIBIOTEPHOI'O MOJIETUPOBAHMSL.
CucTteMbl KOMIIBIOTEPHOM MaTeMaTHKu. [lakeTsl MaTeMaTHuecKkux mporpamm. CpaBHeHHE MateMaTuyeckux naketoB. Cucrema Mathematica. Cucrema
Maxima. Cuctema Maple.

Tema 1.2. OcHOBBI cUCTEMBI KOMIIbIOTepHON MateMaTHki Maple. Cucrema Maxima. Cucrema cuMBOJIbHOM MaTeMaTHKu Maple, Maxima. Kparkas
XapaKTepUCTHKa CUCTEMBI. SIapo u nakeTsl pacimupenus. Penakrop. Mntepdeiic cuctemsl. [lonstue nucra BerurciaeHuil. OCHOBHBIE COCTaBIISIOLINE
cucrembl. CipaBouHas cucrema. YucneHnnsie pacuersl. CUMBOJIBHBIE pacueThl. [ padudeckas Busyanusanus. O0ydyenue u camooOyuenwue. [loaroroBka
JIEKTPOHHBIX IOKYMEHTOB. DKCIIOPTHPOBAHUE JOKYMEHTOB U rpa)uuecKUX 0OBEKTOB.

Tema 1.3. S3p1k Maxima I[pocreiitme Tunel qaHabiX. Lenpie uncna. OObIkHOBEHHBIE TpoOu. Yncia ¢ miaBatomiei 3ansatoir. KoMIuiekcHbIe nca.
MmeHoBaHHbIE yMCcIOBbIe KOHCTaHThL. CTpoku. MIMeHa nepeMeHHbIX. YHapHble onepaTopbl. buHapHble onepaTopbl. Anredpanueckue BbIpaXKeHUs.
Marematnueckue Gpynkuun. Komaner. [lapamerps koman.

Tema 1.4. IToctpoenue rpadukoB ¢pyHnkuuit I'paduueckue nakersl. [Takets! plots, plottools. I'paduku Gpynkumii, 3a7aHHBIX pa3TUYHBIMHU CIIOCOOAMHU
(SIBHBIH, HESIBHBIN, MapaMeTpudeckn). [lomspabie kKoopauHAaThL. I'paduyeckoe pemeHne cucTeM ypaBHEHHI U HEPaBEHCTB. AHMMAIUS rpaduKoB.
Hactpoiika rpadukoB pyHKIHHA.

Tema 1.5. Komanas! npeoOpa3zoBanus BelpaxkeHnii Komanasl mpeobpazoBanus BeipaxeHuil. [Iprembl paboThl ¢ KOMaHAaMK peoOpa3oBaHMs
BeIpakeHUil. Perenue ypaBuenuil u HepaBeHcTB. Komansl solve, fsolve. [IpoBepka pemieHuii.

Tema 1.6. Komanasl nuddepennupoBanns u uHTerpupoBanus Beraucnenue npenenos. Juddepennuporanne. Komanna diff. Beranciaenue kpaTHbix
npou3BoHbIX. UHTerpupoBanue. Komanaa int. Beranciaenue cinoxxHbix nHTerpasios. MccnenoBanue sneMeHTapHbIX GyHKIMM. Pemenne
OOBIKHOBEHHBIX U (pepeHIaTbHBIX YpaBHEeHU. Busyanuzanus pemenus ypaBHeHUH.

PA3IEJI 2. OCHOBBI IIPOTPAMMUWPOBAHUA

Tewma 2.1. Tunst nanubix. CrioxkHbI€ TUTBL. TUITBI JAHHBIX MACCUB, TaOIHIIA, PYHKIMS, MHOXKECTBO, CTUCOK. [IpaBuiia paboThI CO CIIOKHBIMU THTAMHU
naHHbIX. CTpyKTypa BeipakeHuid. [IpaBuna Beraucienus Boipakenuil. Kimaccudukanus TunoB nanubix. Co3laHue MOIh30BATENECKUX THIIOB JAHHBIX.

Tewma 2.2. Yopasinsitouiue cTpyKTypsl. [lepemenHbie YnpaBisitonue CTpyKTyphl. Y cJI0BHbIE onepaTopsl. Onepatops! 1ukia. Co3nanue npoueayp.
[Tepenada mapameTpoB mporeAypsl. [ 1o0anpHbIE U TOKaIBHBIE IEPEMEHHBIE TIpolieayp. Tumn ganHbix procedure. Bo3Bpamiaempie 3HaY€HUS IPOIIEAYD.
BriBoa maHHBIX Ha TUCT BhIYKcIeHuil. PaboTa ¢ daiinamu.

Tewma 2.3. Pazpabotka moayneit u maketoB [loustue momyns. Tun nanaerx module. PaboTa B pexxume oTinanku. Mcnonb3oBanue Moayneit s
pa3paboTKH MOJIb30BATENbCKIX MAKETOB. BBI30B BHEIIHUX MPOLIETY.



Tewma 2.4. Pazpabotka marietoB [lonstue mamnera. [Taker Maplets. [Tonmaker Elements. [Tognaker Tools. I[Toamaker Examples. Co3ganue
AJIEMEHTOB MaIuleTa U OpraHu3anus B3auMOJICUCTBUS C IOJIb30BaTeNIeM. JleKiIapaTuBHbIN CTWIIb CO3aHUs MAILIETOB. KOHCTPYKTOpP MaIuieToB.

PA3AEJI 3. JOIIOJIHUTEJIBHBIE ITAKETBI CKM

Tewma 3.1. Iaker nuneiinoit anre6psl [laker LinearAlgebra. Pabota ¢ marpumniamu. @yHKIYM npeoOpa3oBanus U NpUBUACHUS MaTpull. COCTaBICHHUE U
pelleHe CUCcTeM JIMHEHHbIX ypaBHeHn. DyHaMeHTanbHas cucremMa pemeHnid. Pabora ¢ onpenenurensmu. Beruncinenne oopaTHoit marpuusl. PaboTa
¢ BekTopamu. [Toctpoenune marpun u3 BekTopoB. [IpeoOpazoBanue BekTopoB. [IpoBepka cBoiicTB BekTopoB. PaboTa ¢ MaTpuiaMu 1 BEKTOpaMu Hajl
KOHEYHBIM TOJIEM.

Tema 3.2. [TakeTs! mmanuMerpun u crepeomerpun [laker mnaanmerpun geometry. [TocTtpoeHre 00bEKTOB Ha MIIOCKOCTH. BhIUMCIeHHEe TUTOIAIH
00bekTOB. Pemenne tpeyroasaukoB. Hactpoiika 00bextoB. [Taker crepeomerpun geom3d. Busyanuzanus cranaaptabix Ten. [loctpoenue
MHOT'OI'paHHMKOB. [TocTpoenue mockocrel u ceuenuid. Pemenue 3a1a4d o crepeoMeTpuH.

Tema 3.3. ITaket Teopun rpagos ITaker Networks. CriocoObl 3aanust u pacnosioxenus rpagos. Co3nanue ciaydaiinbeix rpados. I'pad Ierepcena.
Co3nanue crangapTHeIX TpadoB. JlobaBieHue u ynanenue BepinH 1 pedep rpada. [Iposepka nzomopdusma rpados. Bipeniennsie n
opueHtupoBaHHble rpadbl. [ukisl. KpaTuaiimume paccTosiHUS MeXly BeplInHaAMH. XpoMaTtuieckoe yucio rpada. [louck mapHUpoB U BbleNIeHUE
oOnacTeil CBA3HOCTH.

Tema 3.4. ITaker noruku ITaker Logic. 3ananue OyneBbix ¢pyHkuuid. Pabota ¢ OyneBsiMu ¢pyHKIMsIMU. Boruncnenue tabaun uctuHHocTH. [lomyueHue
CKHI u CIH®. Pabota ¢ nonunomoM XKerankuna. MuHuMuzanus 0yaeBbIX QyHKIUH.

4.3.1. IlepeyeHb ceMHUHAPCKHX, NIPAKTHYECKHX 3aHATHI 1 J1a00paTOPHBIX padoT

Ne Ne paznena HaumeHnoBanne ceMHHAPOB, NPAKTHYECKHUX U J1a00pPaTOPHBIX TpynoemkocTh OueHovHbIe dopmupyembie
n/H H TeMbI pabor (uac.) cpeacTsa KOMIIeTEHIM U
Bceero N3 Hux (MHaAMKATOPBI)*
4acoB | MpPaKkTU4
ecKas
MOAT0TO
BKa
1 2 3 4 5 6 7
1. 1.1. Tema 1.1. O630p cUCTEM KOMITBIOTEPHOW MaTeMaTUKH MK-3 (MK nks.1,
2 2 Jlaboparopnas pabora | MJK nks2, UAK
I1K3.3)
2. 1.2. Tema 1.2. OcHOBBI CUCTEMBI KOMIIBIOTEPHON MaTeMaTHUKH MK-3 (MK k3.1,
2 2 Jlabopatopnas padora | MAK k3.2, UK
T1K3.3)




1.3.

Tema 1.3.

S3pik Maple

JlabopaTopHas padota

MK-3 (MK nks.1,
WK g3, UAK
T1K3.3)

1.4.

Tema 1.4.

[octpoenne rpadukoB GyHKINH

JlabopaTopHnas paboTa

MK-3 (MK nks.1,
NAK nxs.2, UAK

I1K3.3)

1.5.

Tema 1.5.

Komanas! mpeobpazoBaHus BEIpaKeHHI

JlabopaTopHas padota

MK-3 (MK nks.1,
WK rxs2, UAK
T1K3.3)

1.6.

Tema 1.6.

Komanmsr nuddhepeHnnpoBanns 1 HHTETPAPOBAHUS

JlabopaTopHnas paboTa

IK-3 (MAK .1,
WK s, KAK

TIK3.3)

2.1.

Tema 2.1.

Twune! JaHHBIX

JlabopaTopHas pabota

MK-3 (MK nks.1,
WK ks, UK
TK3.3)

2.2.

Tema 2.2.

VYnpasnsroniie cTpykTypsl. IlepemMeHHbIe

JlabopaTopHnas paboTa

IK-3 (MAK mxs.1,
MK nxs2, UAK

TIK3.3)

2.3.

Tema 2.3.

Pa3zpaboTka Mopysei 1 makeToB

JlabopaTopnas pabota

MK-3 (MK nks.1,
NAK ks, UK
TK3.3)

10.

24

Tema 2.4.

PazpaboTka marieToB

JlabopaTopHnas paboTa

MK-3 (MK nks.1,
NAK nxs.2, UAK

T1K3.3)

11.

3.1.

Tema 3.1.

[TaxeT nuHEHHON anreGpbI

JlabopaTopnas pabora

IK-3 (MK nks.1,
WK nks.2, UK
TK3.3)

12.

3.2.

Tema 3.2.

IlakeTsr IJIAaHUMETPUU U CTEPECOMETPUN

JlabopaTopHnas paboTa

IK-3 (MAK .1,
NJK .2, UAK

T1K3.3)

13.

3.3.

Tema 3.3.

[Taket Teopuu rpadon

Jlaboparopnas pabota

MK-3 (MK nks.1,
WK k3.2, UK
TK3.3)

14.

3.4.

Tema 3.4.

ITakeT jjoruku

Jlaboparopuas pabota

MK-3 (MK nks.1,
WK k3.2, UK
TK3.3)

Bcero

68

68




4.3.2. IlepedyeHb TeM (BOMPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE H3Y4YeHHe CTYJeHTAMHM B PAMKaX caMoCTOsITeJIbHOH padoTsl (CP)
He npenycmoTtpeHo.

4.4. METOJUYECKHME YKA3AHMSA IO OPTAHU3AIIUA CAMOCTOSITEJIBHOM PABOTBI CTYJIEHTOB

MeToaudeckue yKa3aHus 10 OPTaHU3aIHKA CaMOCTOSTENBHON paboThl pacnionoxkeHsl B MOC DOMIC Ha cTpanuiie kypca

4.5. IPUMEPHASI TEMATUKA KYPCOBBIX PABOT (IIPOEKTOB)

HE TIPEeyCMOTPEHO



5.

YYEBHO-METOJNYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
JUCLMUILINHBL (MOLY.JI5T)

a) qureparypa
1) ocHOBHas TUTEpaTypa

1.

I'paborckas, C. M. OcHoBbl paboTsl B Maple : yueoHoe nmocodue / C. M. I'paboBckas. —
[lenza : III'Y, 2018. — 128 ¢. — ISBN 978-5-907102-20-0. — TeKcT : 371eKTpOHHBII //
Jlanb : anexTpoHHO-OMOMMOTEYHAs cucTtema. — URL:
https://e.lanbook.com/book/162236 (nara o6pamenus: 18.02.2023). — Pexum nocryma:
JUISL aBTOPU3. N1OJIb30BATENCH.

. Koznosckux, A. B. O6sikHoBeHHBIE AU depennnanbubie ypaBHenus (Mccnenosanue

MeTo10B perieHuit ¢ momonisio MAPLE n MATLAB) : yue6HOe mocobue / A. B.
Koznosckux. — Tomck : TITY, 2013. — 168 c. — Tekcr : anekTpoHHsIi // JlaHs :
3JIeKTpOHHO-0MOmoTeyHas cuctema. — URL: https://e.lanbook.com/book/45170 (nara
obpamienust: 18.02.2023). — Pexum goctyna: 1Jisi aBTOPHU3. MOJIb30BaTENCH.

2) noMOJIHUTENbHAS TUTEpaTypa

l.

Muxees, C. A. OcHoBbl BekTopHO# anreOpsl B MAPLE : yue6HO0e mocobue / C. A.
Muxees, B. H. Peioxukos, U. B. I{BetkoB. — TBepsb : TBI'Y, 2020. — 160 ¢. — Teker :
AJIeKTPOHHBIH // JIaHb : a5ekTpoHHO-OMOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/217943 (nara o6pamenus: 18.02.2023). — Pexum nocrymna:
JUIsl aBTOPH3. TI0JIb30BATEIICH.

. Hemroxun, C. A. IIpumenenue nmakera Maple k perieHn0 5KOHOMHKO-MaTeMaTHYECKIX

3anad : yueonoe mocodbue / C. A. Hemroxun. — Psizanb : PIPTY, 2010. — 98 c. —
Tekcr : anexTpoHHbIN // JIaHb : 31eKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167968 (nara obpamenus: 18.02.2023). — Pexxum nocryma:
JUTSL aBTOPH3. MOJIb30BATEIICH.

0) 0a3bI JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIC H IIOMCKOBBIE CHCTEMbI
1. http://mathprofi.ru/
2. https://educon.by/
3. https://www.webmath.ru/

6.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE IMCHUIIJIMHBI

6.1. YYEBHO-JIABOPATOPHOE OBOPY/JJOBAHMHE:

Jlns mpoBeieHus 3aHITHII HeoOXoauma aynutopus Ha 25-30 pabouynx mMecT (B 3aBUCUMOCTH OT
YHUCIIEHHOCTH Y4YeOHOH TIpynmbl), 00OpyAOBaHHAs IEPCOHAJIbHBIMU KOMIIBIOTEPAMHU, JOCKOM,
MIPE3EHTAlMOHHON TEXHUKOM.

6.2. [IPOrPAMMHOE OBECIIEYEHUE

1. MAPLE 13
2. MAXIMA
3. SAGEMATH

6.3. TEXHHWYECKHWE 1 DJIEKTPOHHBIE CPEJICTBA:

NOC EDUCA, DOMIC, npe3eHTanmoHHOe 0OOpYyJIOBaHUE, IE€PCOHATBHBIN

KOMITHIOTEP C BO3MOXKHOCTBIO JIEMOHCTpAIMy nipe3enTanuii B popmare pdf.

7.

OBPA3OBATEJIBHBIE TEXHOJIOT A

ITpu peanu3anuu JaHHOTO Kypca UCIIONB3YIOTCS Ceayonue 00pa3oBaTebHbIE TEXHOJIOTUU!
TEXHOJIOTUM TPaJUIMOHHOIO OOYy4YeHHs, HUIPOBbIE TEXHOJIOTUH, TEXHOJOTUU MPOOIEMHOTrO
0o0y4eHHUs, TEXHOJOTUU OOYy4YeHHS B COTPYIHUYECTBE, TEXHOJOIMH KOHTEKCTHOTO OOy4eHHS,
UHTEPAKTHUBHbBIC TEXHOJIOTMH, TEXHOJIOTUH AUCTAHIIMOHHOTO O0yUYeHMs, aKTUBHBIE MEaroruyecKue
TEXHOJIOTHH.



8. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA 1
IPOMEXYTOYHOM ATTECTAILIUA

8.1. OLEHOYHBIE MATEPUAJIbI U151 BXOJHOI'O KOHTPOJIS
BX01HOM KOHTPOJIb O JUCLMIUIMHE HE MPEyCMOTPEH.
8.2. OLEHOYHBIE MATEPHAJIBI TEKYILIEIO KOHTPO.IS

JIaboparophsie paboTsl Ha crpanulle kypca B MOC DOMIC B coorBeTcTBUH C 1I. 4. 1.
O6paser 1a00paTOPHOTO 3aTAHHUS.

Haiirn pee jefictsurebible KOPHI VpaBHeHis, Hadas ¢ rpaduieckoro peiienns:
241 e ¢
r—4 zi3 23

Kaxnas nabopaTopHast paboTa OIEHHBAETCS B OTPEICICHHOE KOTUIECTBO 0AIJIOB (CM. 1. 8.3)
B 3aBHCUMOCTH OT YPOBHSI CIIO)KHOCTH 33aHUSL.

8.3. ONEHOYHBIE MATEPHAJIBI IPOMEXKYTOYHOI'O KOHTPOJISA

HToroBas orieHKa 151 3a4eTa M0 JUCIUIUINHE CKIIabIBACTCS U3:
e 1abopaTopHbIX padoT (80 6aUIoB):

bann
Ne | Ha3Banue pa6oThl bl
1 | OcHoBsl Maple 1
2 | S3p1ik Maple 2
3 | Yop 1. Beruncnenus B maple 1
4 | VYuop 2. Iloctpoenue npocTernmx rpagukos B maple 1
5 | Komanzpl npeobpazoBaHMsl BEIpAXKEHUIH 3
6 | Yop 1. YopocTuTs BelpakeHUE 2
7 | Yop 2. YnpocTuTh BbIpaKeHHE 2
8 | Ymp 3. Penienue ypaBHeHUs 2
9 | Vnp 4. Pemenue cucreMsl ypaBHEHUN 2
10 | JuddepenmpoBanue 1 HHTErPUPOBAHKE 3
11 | Yop 1. UccnenoBanue GyHKIUU 3
12 | Vnp 2. UaterpupoBanue GyHKIUU 2
13 | Ymp 4. IToctpoeHue ypaBHEHUs KacaTeIbHON 2
14 | Yop 5. Beruucnenue miaomaau Gurypsl noa rpagukom 3
15 | Yup 1. Pemenue kpaeBoii 3a1auu 2
16 | OcHOBBI IPOrpaMMHUPOBAHUS 3
17 | Yop. 1. YcnoBHbIi oniepatop 2
18 | Vop. 2. [Ilukauyeckui onepaTop 2
19 | Yop. 3. CuHTaKcu4ecKoe AepeBO 2
20 | VYop. 4. CoznaHue HOBOTO TUIIA JaHHBIX 2
21 | Yop. 5. Co3zganue npoueaypsl 4
22 | Vmp 1. IlpoBepka 3KBUBaJICHTHOCTH (HOPMYJT 2
23 | Vop 2. Ilouck pUKTUBHBIX IEPEMEHHBIX 2
24 | Tepwmpbl cienuagbHOrO BUIA 2
25 | Yop 1. JIu"eitHas onTHMHU3AIIHS 2
26 | Yop 2. HenunHeltHasi ONTUMU3ALINS 2




27 | Tlaket LinearAlgebra

28 | Yop 1. Ilaker LinearAlgebra

29 | VYop 2. Ilaker LinearAlgebra

30 | Vmp 3. ITaker LinearAlgebra

31 | Yop 4. Ilaker LinearAlgebra

32 | Yop 1. IIpoBepka nzomopdusma rpadon

33 | Vop 2. IlonyveHue XxapakTepUCTHK TpadoB

W W |W (W [W [N |W |~

34 | VYop 3. PaGota ¢ OpueHTHPOBAHHBIMU TpadamMu

e wuroroBoro tecta B MIOC Educa (15 6amioB);
® roceniaeMocTH (5 6aIoB).

[To nuCHMIUIMHE MPEYCMOTPEHBI CISAYIONINE KPUTEPHH OLICHKH:
® «YIOBIETBOPUTEIHHO» — OT 60 10 69 6a/IoB;
«xopomo» — ot 70 1o 79 6annos;
o «oTauuHo» — oT 80 1o 100 GamnoB.

Hepeqeﬂb TEM JJISA UTOT0OBOI0 TECTUPOBAHUS:

1. Cucrema cumBosbHOM MaTemaTuku Maple 11. Kpartkas xapakTepucTuka CUCTeMBbIL. Sapo u
nakeTsl paciiupenus. Marepdeiic cuctemsl.

2. CnpaBounas cuctema. Pabota ¢ cpaBounoii cuctemoii. BosamoskHocTu cucteMbl. YucineHHbIe
pacueTsl. CHMBOJIbHBIE PACYETHI.

3. I'paduueckas Busyanuzanus. [1oAroToBKa 31EKTPOHHBIX TOKYMEHTOB.

4. Ilpocrefimue Tunel nanHbiX. [enpie ynciaa. OObIKHOBEHHBIC IpoOu. Uncna ¢ miaBaromiei
3ansaToi. KomruiekcHele uyncna. IMeHOBaHHBIE YHCIOBbIE KOHCTAHTBI.

5. Ctpoku. IMeHa nepeMeHHbIX. YHapHbIE U OMHapHbIE orepaTopbl. BoipaxeHus.
Marematnueckue pyHkuuu. Komanael.

6. Komanp! npeobpazoBanuii BeipaxkeHui. [IpreMbl paboThl ¢ KOMaHIAMHU.

7. Permienue ypaBHEHUN U HEPABEHCTB.

8. uddepennpoBanre 1 UHTETPUPOBAHUE.

9. Penienne 0ObIKHOBEHHBIX (D (PepeHIINaIbHBIX YPaBHEHUH.

10. OcHoBbl nnporpammupoBanusi. Maccus. @ynkuuu. [IpaBuiia Beruncnennii. Cozganue cCBoux
TUIIOB JIaHHBIX. YTIPaBJISIONINE CTPYKTYPBI. Y CJIOBHBIE oriepaTopbl. OnepaTopsl HUKIA.

11. IIpouenypsl. [lepenaua napamerpos. ['100anbHbIE U JTOKaNbHbBIE IEpeMEHHbIE. THIT JaHHBIX
procedure. Bo3Bpaijaembie 3HaUSHUS.

12. Ornagka. Monynu. Tun nanasix module. Miconb3oBanue Moaysie ais pa3paOOTKH MAKeTOB.
BrbI130B BHETHUX TTPOLETYD.

13. Mannetsl. [Taker Maplets. [TonnakerElements. ITognakerTools. ITognmakerExamples.

14. JIuneitnas anreOpa. [laker LinearAlgebra. Pemienue TunoBbix 3aau.

15. akerts! plots, plottools. [Toctpoenue rpadukoB GpyHKIMI, 3aJaHHBIX PA3TUUYHBIMU CIIOCOOAMH.
HacTtpoiika rpa¢ukoB GpyHKINU.

16. ITaketsl geometry, geom3d. MccnenoBanue TpeyroiabHuKa. Buzyanusanus cedenuit
MHOTOTPaHHHKOB.

17. TTaxet Logic. IIpeobpazoBanue OyneBbIX QYHKITHM.

18. INaketr Networks. Pemenne THoBsIx 3aj1a4 Ha rpagax.
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