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1. IEJHW A 3AJAYM JUCOUATIIVHBI

Hean
[Tonyuenune 3HaHUI U HaBBIKOB pa0OTHI B CHCTEMaX KOMITBIOTEPHONH MaTeMaTUKH IS pellie-
HUS MPOPECCHOHANBHBIX 33J1a4, OBJIAJCHHEC OCHOBHBIMH HABBIKAMHU MPUMEHEHHS KOMITBIOTEPHBIX
CPE/ICTB peain3allii YMCICHHBIX M aHATMTHYCCKUX METOJMK PEIICHHS 3a/1ad MaTeMaTUKH, oOpa-
00TKa ¥ BU3yaJIu3allKs pe3yJbTaToB.
3agaun:
— HW3Yy4YeHHUE MPHUHIIUIIOB MCIOIb30BAHMS CHCTEM KOMIBIOTEPHON MaTEMAaTHUKH TSl PEIICHUS
MPUKIIATHBIX 3a/1a4;
— 3HAKOMCTBO C TPOrPAaMMHBIMH CPEJICTBAMH KOMITBIOTEPHOU I'PaUKH U BU3yaIH3alluU pe-
3yJbTAaTOB HAYYHO-UCCIIEI0BATEIBCKON EATETbHOCTH;
— OBIIAQJICHHE CPEJCTBAMU pa3pabOTKH MPOIEAYP U MOIYJICH MPU PEIICHUH MATEMATHUECKUX
3a7a4.

2. MECTO JMCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHas qucruiuimHa (MOIyJb) OTHOCHTCS K 9aCcTH MPOrPaMMBI, POPMUPYEMOid ydacT-
HUKaMH 00pa30BaTeIbHbIX OTHOLIEHUH, U U3y4aeTcsl Ha BTOPOM Kypce.

2.2. JIns u3y4eHus: NaHHOW y4eOHON TUCIMITIMHBI (MOAYIIsI) HEOOXOMMBI 3HAHUS, YMEHHS U
HaBBIKH, CPOPMHUPOBAHHBIC NPU U3YyUYEHUH MATEeMaTHYECKUX JUCLUIUIMH U UHOOPMATHKHU B JIOBY-
30BCKOM MTOJIFOTOBKE U Ha IEPBOM KYpCE.

2.3. Ilepedenp mocienyromuX Y4eOHBIX AWCLMIUIMH, Ui KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS U HaBBIKH, (OpMHUpYEMbIE JaHHOW Y4eOHOW MTUCIHMIIMHON: MaTeMaTHUECKOE MOICITHPOBa-
HUe, MaTeMaTH4YecKas JIOTUKa, TEOpHUs BEPOSITHOCTEH U MaTeMaTH4ecKasi CTaTUCTHKA, U depeHun-
aJIbHbIE YPaBHEHMUSI.

3. TPEBOBAHWUIS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

[Iporiecc ocBOeHMS AMCUMIUIMHBI HApaBiIeH Ha (JOPMUPOBAHHE KOMIIETEHIIMHA (3JIEMEHTOB
cienyrommx komnereHuuii) B coorBerctBuu ¢ @PI'OC BO 1no cooTBETCTBYIOIIEMY HalpaBIEHUIO
MOJIFOTOBKHU.

Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00yUYeHHS N0 JUCHHUIIHHE (MOYI10),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTH/KCHUSI KOMIIETCHIIUH

KJIaTHOM JESITEIIBHOCTHU CO-
BPEMEHHBIN MaTeMaTuye-
CKHMI ammapar, TeopeTnye-
CKHE OCHOBBI HH(OPMATUKH

anmapatr U TeOpeTHYecKue
OCHOBBI HTH(POPMATUKU

Nuauxkaropsl
Komnerenuus . Pe3ysabTaThl 00yueHus
KOMIeTeH Ui
I1K-3 CriocobHOCTh IOHU- NJIK 1ix3.1 3HaeT COBPEMEHHBI MaTeMaTH-
MaTh U IPUMEHSTH B HAy4HO- | CIIOCOOCH MOHMMATh COBpE- | YECKWH ammapar u TeopeTHye-
UCCIIEIOBATENIbCKON U MMPH- | MEHHBI ~ MaTeMaTHYeCKUH | CKMe OCHOBBI HH(POPMATUKU

YMeer caMOCTOSTENBHO H3y4aTh
COBPEMEHHBI MaTEMaTU4YECKHUI
anmapar M TEOPETUYECKHE OcC-
HOBBI UH()OPMATHUKH

Bnageer HaBbIKaMM U3Yy4YEHHS
pa3zieJI0B MaTeMaTUKU U TEOPETHU-
YEeCKUX OCHOB MH(OPMATUKHU

WK ks 2

CnocoOeH  TOpUMEHATH B
HaY4YHO-HMCCIIEJOBATEIbCKOM
Y TIPUKJIATHON 1A TEILHOCTH

3HaeT COBPEMEHHBIM MaTemaTH-
YECKUH armapar

YMeer NpuMEHSTh B HAay4YHO-UC-
CIEAOBATEIbCKON M TMPHUKIAJTHON




COBPEMEHHBI MaTeMaTH4e-
CKHUH armapar

ACATCIIbHOCTH COBpeMeHHLIﬁ Ma-
TeMaTUYECKHI ammapar

BnaﬂeeT HaBbIKaMU TPUMCHCHUS
pa3aenoB COBPEMEHHOW Marema-
TUKU

WK k3 3

CrocobeH  NpPUMEHATH B
Hay4YHO-UCCIIEA0BATEIHCKOM
Y TIPUKJIATHON JIESTeIBHOCTH
TEOPETUYECKHE OCHOBBI HH-
dbopMaTuku

3HaeT TeOpPEeTUYECKHE OCHOBBI NH-
dbopmaTuku

YMeeT NMpUMEHSTh B HAay4YHO-HC-
CJIEIOBATEIbLCKOW M IPHUKIIATHOU
JEATEIbHOCTH TEOPETHYECKHE OC-
HOBBI HH(POPMATHKU

Brnaneer HaBBIKAMU NPUMEHEHUS
TEOPETUYECKUMHA OCHOBAaMH WH-
dhopmaTukH

[IK-4 CnocoOHOCTh TOHH-
MaThb U IPUMEHATh B HAYYHO-
HCCIEA0BATEIBCKOM UM TIpH-
KJIaJIHOM JeSATEeIbHOCTH CO-
BpPEMEHHBIC SI3BIKH MPOTPaM-
MHUPOBaHMsS M HPOTrpaMMHOE
o0ecrieyeHre;  ONepalroH-
HBIE CUCTEMBI U CETEBbIE TEX-
HOJIOTHH; TPUMEHSTH aJro-
PUTMBI U CTPYKTYpPBI TaHHBIX
pu pa3zpaboTke Iporpamm-
HBIX pEIICHUuN

MK k4.1

Crnioco0eH MOHMUMATH COBpE-
MEHHBIE SI3BIKH TPOTPaMMHU-
pOBaHHMS U IPOrpaMMHOE
oOecrieueHue;  ONepaluoH-
HBIE CUCTEMBI U CETEBBIC TEX-
HOJIOTHH

3HAaeT COBPEMEHHBIE S3BIKM IPO-
rpaMMHUPOBaHUS, BCTPOCHHBIX B
MaKeThl KOMITBIOTEPHOW MaTema-
THKH

YMeer caMOCTOATENBHO H3y4aTh
COBPEMEHHBIE SI3BIKU IPOrPaMMHU-
pOBaHUs, BCTPOCHHBIX B ITAKETHI
KOMITBIOTEPHON MaTeMaTHKH
Brnaneer HaBbIKaMu M3Y4EHHUS CO-
BPEMEHHBIX SI3BIKOB NPOrPaMMHU-
pOBaHUs, BCTPOCHHBIX B ITAKETHI
KOMITBIOTEPHON MaTeMaTHKH

WK k4.2

CriocobeH  NpPUMEHATH B
Hay4HO-UCCIIE0BATEIbCKOM
U TIPUKJIATHON e TeIBHOCTH
COBPEMEHHBIC SI3BIKA TIPO-
rpaMMHUpPOBaHUST M TPO-
rpaMMHOE obecrieyeHue;
OIEPAI[MOHHBIC CHCTEMBI H
CEeTEeBbIE TEXHOJIOTHU

3HAaeT COBPEMEHHBIE SA3BIKM IIPO-
IrPAMMHMPOBAHMS, BCTPOCHHBIX B
MIaKEeThl KOMIIBIOTEPHON MaTeMa-
TUKU

YMeeT NpUMEHATh B HAy4YHO-UC-
CJIEI0BATEIBCKOW M IPHUKIIATHOU
NEeATEIbHOCTH COBPEMCHHBIE
SI3BIKU IIPOrpaMMHUpPOBaHMUS,
BCTPOEHHBIX B IAKEThl KOMIIBIO-
TEPHOU MaTeMaTUKH

Brageer HaBbIKaMu IpPHUMEHEHUS
COBPEMEHHBIX SI3BIKOB ITpOrpam-
MHUPOBaHHS, BCTPOCHHBIX B IIa-
KETbl KOMIIBIOTEpPHOM MaTema-
TUKH

NJIK k4.3

CriocobeH MpUMEHSTh alro-
PHUTMBI U CTPYKTYPbI TaHHBIX
npu pa3pabOTKe MpOorpaMM-
HBIX PEIICHUI

3HaeT npaBuia NPUMEHEHHUS all-
TOPUTMOB M CTPYKTYp JaHHBIX
npu  pa3paboTKe MPOrpPaMMHBIX
peLIeHn

YMeer mpUMEHSTh alrOPUTMBI H
CTPYKTYpbl JaHHBIX IpU pas3pa-
00TKE MPOrpaMMHBIX peleHui




BJIaIICeT HaBbIKaMU TPUMCHCHUSA
HNPUMEHSTh AITOPUTMBI U CTPYK-
Typbl JAaHHBIX TIpU pa3paboTKe
HIPOrpaMMHBIX peLICHHI




4. COIEPKXAHHUE U CTPYKTYPA JUCIUIIJINHBI

O0beM TUCIUIUTMHBI COCTABIISIET 2 3a4€THBIX €IMHHUIL, 72 Yaca, MpaKTU4YeCcKas MOArOTOBKa 72.

dopma NpoOMEKyTOUHON aTTeCTalluu: 3 CEMECTp - 3a4eT.

4.1. COJEP)KAHUE JUCIHHUILIMHBLI, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKASAHUEM BHUJIOB YYEBHBIX 3AHATHI
N OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Buapl yueOHoI padoThl, BKIIOYAs CAMOCTOS-
TeJbHYI0 Pa00Ty 00y4alOIMXCHA U TPYA0eM-
KOCTh (B yacax) ®OpMBbI TeKy-
=9
No 5 | KonrakTHas pabora npenogaBa- | & 1ero KOH-
. /;1 Paznen aucuMnjIMHbL/ TeMbI S TeJs ¢ 00yIaAIOIIHAMUCS E 8 £ |Tpoas ycmeBae-
13
&} Cemunap- § '§ §. MocTH
ckue (mpak- | Kontponbr | 2 = =
Jlexuun S =g
THYecKHe | o0yuenusi | = s =
3aHATHSA) o
1. |Paznen 1. BBeneHue B cucteMy KOMIBIOTEPHON MaTeMaTUKU 3 2
2. |Tema 1.1. O630p cHCTEM KOMITBIOTEPHON MaTEeMaTHKH 3 1 1 na0.
3. |Tema 1.2. OCHOBBI CHCTEMBI KOMIIBIOTEPHON MaTEeMaTHUKH 3 1 1 1a0.
4. |Tema 1.3. A3s1x Maple 3 2 2 11a0.
5. |Tema 1.4. [ToctpoeHue rpadukoB GyHKINI 3 2 2 na0.
6. |Tema 1.5. Komangs! mpeoOpa3oBaHus BEIPAKESHUH 3 4 4 na0.
7. |Tema 1.6. Komanns! nuddepeHpoBaHus 1 HHTETPUPOBAHUS 3 3 3 11a0.
8. |Pazgen 2. OcHOBHI MPOrPaMMHUPOBAHUS 3 3
9. |Tema 2.1. Tunbl JaHHBIX 3 2 2 11a0.
10. |Tema 2.2. Ynpasinstomue cTpyKTypsl. [lepemennsle 3 3 3 nab.
11. |Tema 2.3. PazpaboTka MOIyJel 1 TaKETOB 3 3 3 1a6.
12. |Tema 2.4. Pa3zpaboTka MamieToB 3 3 3 1a6.
13. |Paznen 3. JlonosHUTENBLHBIE TTAKETHI 3 3




14. |Tema 3.1. [Taker suHEHHO# anreOpsI 3 3 2 nab.

15. (Tema 3.2. [lakeThl IIIaHUMETPUHU U CTEPEOMETPUU 3 3 2 n1a0.

16. |Tema 3.3. ITaker Teopuu rpados 3 2 1 11a0.

17. |Tema 3.4. ITaket noruKU 3 2 1 nab.
Hroro yacos 0 34 8 30

4.2. TIJTAH BHEAYJJATOPHOH CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIINAXCSA MO JUCIHUATIIMHE

CamocrosiTeibHast pabora o0yua-

YuyeOHO-METOANYECKOE 00ecIeueHne

Ce HOIUXCS CaMOCTOSITeIbHOU padoThI
MecT Ha3Banmue pasgesa, TeMbl Buna camo- | Cpoku | 3arparsl | OuneHo4YHOe CPeACTBO
P CTOATE/Ib- | BBINOJI- | BPpeMEHHU
HOM paldoThl | HEHUA (uac.)
3. |Tema 1.3. 5I3pik Maple YUIITHu 2 Henens 1 Towammss padora Jlutepatypa M3 1. 5 ¥ MaTepHabl
P kypca Ha matpopme MOC DOMIC
3. Tema 1.4. IlocTpoenue rpapukoB PyHKIMI .
p pag by VIDTTHR | 3 wenens | Tomamss paGora Jlutepatypa u3 . 5 u MmaTepuaibl
kypca Ha argopme MOC DOMIC
3. Tema 1.5. Komanabl npeodpa3oBaHus BbIpaie- HHTepaTypa W3NS u MaTepUalIbl
- YUJITHH 5 Hepnens 2 oManrHss pabora
HuH 8 A P kypca Ha mwiarhopme MOC DOMIC
3. Tema 1.6. Komanas! 1uddepeHinpoBaHust U UH- Jlutepatypa M3 1. 5 ¥ MaTepHasIbl
YUJITHH 6 Henenst 2 oManrHss pabora
TerpupoBanus 8 a P Kypca Ha miatpopme MOC DOMIC
3. Tema 2.1. Tunsl JaHHBIX .
YUIITHH 7 Henens 4 Jomamnsis pabota JluTepatypa m3m. 5 W MarepHakl
Kkypca Ha matpopme MOC DOMIC
3. Tema 2.2. Ynpaasiiouiue cTpykrypbl. [lepemen- Jlutepatypa U3 1. 5 u MaTepuaibl
YUIITUH 8 Henens 1 oManrHssg pabora
Hp1e 8 a P Kkypca Ha mnatpopme MOC DOMIC
3. Tema 2.3. PaspaGoTka MoayJieii M IaKeTOB .
P Y YUIITHH 10 megens 2 Jomamnsis paboTa JluTepatypa M3 . 5 W MaTepHail
Kypca Ha miatpopme MOC DOMIC
3. Tema 2.4. PazpaGoTka ManjieToB
P YUIITHu 12 Henens 2 Jomamnsis paboTa HI/ITepaTypa W3IL.5 H MaTepHaIbl
Kypca Ha miatpopme MOC DOMIC
3. Tema 3.1. IlakeT NuHeliHOH anredpbl
P YUIITHn 14 Henens 3 Jomarnissis paboTa HI/ITCpaTypa W3IL5 H MaTepHaIbl

kypca Ha margopme MOC DOMIC




CamocrosiTenbHast paboTa 00y4a- Y4eOHO-MeTONMYeCKOe 00ecTieYeHne
Ce IOLIHXCS CaMOCTOSITeJIbHOM padoThI
MecT Hazsanue pasnena, TeMbl Bun camo- | Cpoku | 3arpatbel | OueHo4Hoe cpeacrso
P CTOSITENIb- | BBINOJI- | BpeMeHH
HOM padoThl | HEHHUA (uac.)
3. Tema 3.2. [lakeThl NIVIAHUMETPUH U CTEPEOMETPUM
P P P YUJITHH 15 nenens 3 Jomamiasis paboTa JluTepatypa us 1. 5 M MaTcpHarel
kypca Ha matpopme MOC DOMIC
3. Tema 3.3. Ilaker Teopuu rpados
pHH rpag YUIITHr | 16 Henens 3 Jomamustst pabota JluTepatypa m3m. 5 u Marepual
kypca Ha matpopme MOC DOMIC
3. Tema 3.4. [lakeT JoruKn UT T U3 I1. U Marenpuajibl
YUJITUH 17 venens 2 Jlomarissist pabota Jluteparypa us . 5 arcphaj
kypca Ha arhopme MOC DOMIC
OO01ast TPyA0EMKOCTh CAMOCTOSTEILHOM PabOThI O TUCIMILIMHE (Yac) 30

N3 HuX 00beM caMOCTOATENIbHONM PabOThI € UCIIOJIb30BAHUEM AJIEKTPOHHOTO
00y4YeHHS U IMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (Jac)

Buowi camocmosmenvhoii pabomui:

P — nanucanue pegpepama, /| — noocomoska ooxknada, ¥ — evinoninenue ynpaxcuenuil,
D — nanucanue scce, [Im — svinoanenue npoexma, K - ketic-3aoanue, Il — nopmeponuo,
U — unghopmayuonnwviii nouck, Ilp3z — npezenmayus, JI — uzyuenue iumepamypul,

T (no srcenanuro) — 3anonnenue mabauysl [Jonnsr O2n «3uan, xomen y3Hamo, Y3HAL»

Un (no scenanuro) — 3anonnenue madauyvi, cooeparcaujeii 4 cmonoya — «Vy - yowce 3uan, «+» — Hosoe, «-» — Oyman unave, «» — He NOH5I,

€Ccnib 60npochHl.

4.3. COAEP)KAHUE YUYEBHOI'O MATEPHAJIA
PA3JIEJI 1. BBEJJEHUE B CUCTEMY KOMIIbIOTEPHO MATEMATHKU

Tema 1.1. O630p cuctem KoMIblOTepHOU MaTeMaTUKU CHMBOJIbHBIE BBIYMCIIEHUS U MoJienupoBaHue. CHuCTeMbl KOMITBIOTEPHOTO MOAEIUPOBAHUS.
Cuctembl KOMIIBIOTEpHOM MaTeMaTHKU. [lakeTsl MaTeMaTHuecKux mporpamm. CpaBHeHHe MaTeMaTuyeckux naketoB. Cucrema Mathematica. Cuctema

Maxima. Cucrema Maple.

Tema 1.2. OcHOBBI cHCTEMBI KOMIBbIOTEPHOI MaTeMaTuku Maple. Cucrema Maxima. Cuctema cuMBosIbHON MaTemMaTuku Maple, Maxima. Kpatkas
XapaKTepUCTHKa CUCTeMBI. Sapo 1 makeTsl pacmupenus. Penakrop. Untepdeiic cuctemsl. [lonarue nucra BeraucaeHuit. OCHOBHBIE COCTABISIOIINE
cuctembl. CipaBoyHas cucteMa. Yuciennsle pacuersl. CUMBOJIBHBIE pacueThl. ['papuueckas Busyanuzanus. O0yuenue u camoodyuenue. [loaroroska
JJIEKTPOHHBIX TOKYMEHTOB. DKCIOPTUPOBAHUE TOKYMEHTOB U rpa)uuecKuX 0ObEKTOB.



Tewma 1.3. f3pik Maxima I[Ipocteiimme Tumbl qaHHBIX. [lenbie yncna. OObIKHOBEHHBIE ApoOu. Uuncna ¢ miaBaromeii 3ansatoil. KomruiekcHbie unca.
NmenoBanHbIe uncoBble KOHCTAHTHL. CTpoku. MIMeHa epeMeHHbBIX. YHapHbIe oniepaTtophl. buHapHbIe oniepaTophl. AnredpandecKkue BhIPaKCHHUS.
Marematnueckue Gynkiuu. Komanasr. [TapameTpsl koMaHI.

Tewma 1.4. IToctpoenue rpadukoB hyuknuii ['padmyueckue maketsl. [TakeTs plots, plottools. ['paduku GyHKIMi, 3a7aHHBIX PA3TUIHBIMU CITOCOOAMU
(ABHBIH, HESIBHBIN, MapaMeTpudeckn). [lonspabie koopauHaThl. I'paduyeckoe pemenne cucTeM ypaBHEHHH U HEpaBeHCTB. AHUMAIHS TPadUKOB.
Hacrpoiika rpadukoB GyHKIHiA.

Tewma 1.5. Komanael mpeodpazoBanus BeipakeHnii Komanapl mpeoOpa3zoBanust BeipaxeHui. [Ipremsl paboThl ¢ KoMaHaaMHu IPeo0pa3oBaHus BbIpaxKe-
HUii. Pemenue ypaBuenwmii n HepaBencts. Komanas! solve, fsolve. [IpoBepka pemenHwmid.

Tema 1.6. Komanaer nuddepennupoBanus u uaTerprpoBanus Berauciienue npenenos. Juddepennuposanue. Komanna diff. Beraucnenue kpatHbIx
npousBoaHbIX. MHTerpupoBanue. Komanaa int. Beruncnenue cioxueix uaterpanon. MccnenoBanue snemMeHTapHbIX GyHKIM. Pemenne 0ObIKHOBEH-
HBIX UG depeHINaTbHBIX ypaBHEHUN. Bu3yanu3zanust pemeHus ypaBHEHHIA.

PA3AEJI 2. OCHOBBI IIPOTPAMMUWPOBAHUA

Tema 2.1. Tumbl gaHHBIX. CIIOKHBIC TUTIBL. THITBI JAHHBIX MACCUB, TA0IHIA, (GYHKIIMS, MHOXKECTBO, CTUCOK. [IpaBuia paboThl CO CI0KHBIMUA TUTIAMU
naHHbIX. CTpyKTypa BeipakeHuid. [IpaBuna Beraucienus Beipakenuit. Kimaccuduxanus tunos ganueix. Co3qaHue moib30BaTeIbCKUX TUIIOB JAHHBIX.

Tema 2.2. Ynpasnsionue cTpykTypsl. [lepemenHble YnpaBisionue cTpyKTypbl. Y clIoBHbIE oneparopsl. OnepaTtops! nukia. CozaHue npouesyp.
Ilepenaua mapamerpoB npouenypsl. [ 100anbHbIE U IOKaIbHBIE IEpeMEeHHbIE Tpoueayp. Tun nanHsix procedure. Bo3ppaiaemsle 3HaUSHHSI TPOLIEAYD.

BriBoa manHBIX Ha TUCT BhIYKcIeHui. PaboTa ¢ daiinamu.

Tema 2.3. Pazpabotka moyneii u naketoB Ilonstre monyns. Tun nanusix module. Pa6ora B pexxume otnaaxu. Vicronbs3zoBanue Moayneit s paspa-
OOTKHM I0JI30BATEIBCKUX MTAKETOB. BBI30B BHEIIHUX MPOLIETYP.

Tewma 2.4. Pazpabotka maretoB [lorstue mamiera. [Taker Maplets. [Tonmaker Elements. [Toamaket Tools. [Tognaker Examples. Coznanue snemen-
TOB MaruieTa ¥ OpraHu3alis B3auMOJCHCTBHS ¢ MoJIb30BaTeseM. JleKmapaTUBHBIN CTHIIh CO3aHMs MarieToB. KOHCTPpYKTOp MaruieTos.

PA3AEJ 3. JOIIOJIHUTEJIBHBIE ITAKETBI CKM

Tema 3.1. [Taket nuneiinoii anreOps! [laker LinearAlgebra. Pabota ¢ marpunamu. dyunkimu npeoOpa3oBaHus v npuBuaeHUs MaTpull. CocTaBieHUE U
pelleHne cUCcTeM JIMHEHHbIX ypaBHeHn. DyHaamMeHTanbHas cucreMa peuieHuil. Padora ¢ onpenenutensmu. Beruncinenne oOpataoit matpuiel. PaboTa



¢ Bektopamu. [loctpoenue marpuir u3 BektopoB. [IpeodpazoBanue BekTopoB. [IpoBepka cBOHCTB BeKTOpoB. PaboTa ¢ MaTpuiaMu 1 BEKTOpaMH HaJl

KOHCYHBIM II0JICM.

Tema 3.2. ITakeTs! mmanuMerpun u crepeomerpun [laker nmiaanumerpuu geometry. [ToctpoeHne 00bEKTOB Ha MIIOCKOCTU. Brrancnenue miomanu oob-
exToB. Pemenue tpeyronbaukoB. Hactpoiika 00bexToB. Ilaker ctepeomerpun geom3d. Busyanuszanus ctangaptHeix Ten. [loctpoeHne MHOrorpaHHu-
KoB. [locTpoeHue mIockocTe U ceueHuii. Pelienne 3axad no crepeoMeTpuu.

Tema 3.3. Ilaket Teopun rpados [laker Networks. CriocoOsI 3aanus u pacnonioxkenus rpados. Co3mganue ciydaitaeix rpados. I'pad Ilerepcena.
Co3nanue crangapTHbIX TpadoB. JloOaBieHue u yaaineHue BepinH U pedep rpada. [Iposepka nzomopdusma rpados. B3BeleHHbIe U OpPUEHTHPOBAH-
Heie rpadsl. Lukiasl. KpaTdaiimme paccTosHUS MEXTy BepIInHAME. XpoMaTthdeckoe unciio rpada. [Touck mapHUpoB U BbIACICHNE 00JIacTel CBA3HO-

CTH.

Tema 3.4. ITaket noruxu [Taker Logic. 3aganue OyneBblx pyHkuuil. Pabora ¢ 6yneBbiMu pyHKimsamMu. Beruucnenue tadbaun uctuaoctu. [lonydenue
CKH/I u CIH®. Pabota ¢ nonunomoM JKerankuHa. MunuMuzanuus 0yaeBbIX QyHKIUH.

4.3.1. IlepeyeHb ceMUHAPCKUX, MPAKTHYECKHX 3aHSITHI 1 JIaOOpaTOPHBIX padoT

Ne | Nepaspenam| HaumeHoBanme ceMHHApPOB, TpynoeMkocTh OueHo4HsbIe dopmupyembie
n/H TeMBI NPAKTHYECKUX U J1a00PaTOPHbIX (uac.) cpeacTBa KOMIeTeHIIHH
padot Bcero N3 nnx (MHAUKATOPBI)*
4acoB npaKkTHYecKast
MOJIrOTOBKA
1 2 3 4 5 6 7
1. 1.1 Tema 1.1. O630p cuctem KOMIIb- 1 1 JlaGoparopnas pabora |[IK-3 (MAK IIK3.1, UK I1K3.2, UJIK
FOTEPHON MaTeMaTUKHU [1K3.3), TIK-4 (MK T1K4.1, U1K
[1K4.2, MAK ITK4.3)
2 1.2. Tema 1.2. OcHOBBI cHCTEMBI 1 1 JlaGoparopnas pabora |[IK-3 (MAK TIK3.1, MK I1K3.2, UJIK
KOMIIBIOTEPHON MaTeMaTUKH [1K3.3), TIK-4 (MK T1K4.1, U1K
[1K4.2, MUK T1K4.3)
3 1.3 Tema 1.3. S3b1k Maple 2 2 JlaboparopHas padora |[1K-3 (MAK TIK3.1, MK I1K3.2, UJIK
[1K3.3), I[1K-4 (MK I1K4.1, UAK
[1K4.2, NAK T1K4.3)




4. |14 Tema 1.4. Iloctpoenue rpadu- 2 Jlaboparopnas padora |[1K-3 (MAK TIK3.1, MK I1K3.2, UJIK
KOB (DyHKITUI I1K3.3), TIK-4 (MK T1K4.1, U1K
I1K4.2, NIK T1K4.3)
5. |1.5. Tema 1.5. Komanasr mpeodpaso- 4 JlabopaTtopnas padora |[1K-3 (MK I1K3.1, MK I1K3.2, UK
BaHUS BBIPAKECHHI [1K3.3), TIK-4 (MK TIK4.1, UK
[1K4.2, UK T1K4.3)
6. |[l.6. Tema 1.6. Komanasr muddepen- 3 Jlaboparophas padora |[1K-3 (MAK TIK3.1, MK I1K3.2, UJIK
[IUPOBAHUS U UHTETPUPOBAHUS I1K3.3), TIK-4 (MK T1K4.1, U1K
11K4.2, NUIK T1K4.3)

7. |2.1. Tewma 2.1. Tunbsl qaHHBIX 2 JlaGopaTtophnas padora |I1K-3 (MK I1K3.1, MJIK I1K3.2, UJIK
I1K3.3), I1IK-4 (MK T1K4.1, UK
[1K4.2, UK T1K4.3)

8. [2.2. Tewma 2.2. Yrpasnsitomue CTpyK- 3 JlabopaTtopnas pabora |[1K-3 (MK I1K3.1, UK T1K3.2, UK

Typsl. [lepemennbie I1K3.3), T1IK-4 (MK T1K4.1, U1K
I1K4.2, U1K T1K4.3)
9. |2.3. Tema 2.3. PazpaboTka Moxayseit 3 JlaGopaTtophnas padora |I1K-3 (MK I1K3.1, MJIK I1K3.2, UJIK
U IIAKETOB [1K3.3), I1K-4 (MAK 11K4.1, UK
[1K4.2, UK T1K4.3)

10. 24 Tema 2.4. PazpaOoTka mMarmieTos 3 Jlaboparophas padora |[1K-3 (MAK IIK3.1, MK I1K3.2, UJIK
I1K3.3), I1IK-4 (MK T1K4.1, UK
11K4.2, U1K T1K4.3)

1. [3.1. Tema 3.1. [laker nuHeiiHON an- 3 Jlaboparophas padora |[1K-3 (MAK IIK3.1, MK I1K3.2, UJIK

reOpsl I1K3.3), TIK-4 (MK T1K4.1, UJIK
I1K4.2, U1K T1K4.3)
12.  3.2. Tema 3.2. IlakeTsl MuIaHUMET- 3 JlaGoparopnas pabora |[IK-3 (MAK TIK3.1, MK I1K3.2, UJIK
pHU U CTEPEOMETPUH [1K3.3), I1IK-4 (MAK I1K4.1, UK
[1K4.2, UAK T1K4.3)

13.  |3.3. Tewma 3.3. [TakeT Teopuu rpadoB 2 JlabopaTtopnas padora |[1K-3 (MK T1K3.1, MK T1K3.2, UK
[1K3.3), I1IK-4 (MK T1K4.1, UJIK
I1K4.2, U1K T1K4.3)

14. (34. Tema 3.4. ITakeT 10ruKku 2 JlaGoparopnas pabora |[IK-3 (MAK TIK3.1, MJIK I1K3.2, UJIK
I1K3.3), I1IK-4 (MK T1K4.1, UK
[1K4.2, UAK T1K4.3)

Bcero 34 \




4.3.2. IlepevyeHnb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOAITEJIbHOE H3yYeHHe CTY/IeHTaMH B PaMKaxX caMoCTosITeJIbHOi padoThl (CP)
He npenycmorpeno

4.4. METOJIUYECKHME YKA3AHUSA IO OPTAHU3AIIUNA CAMOCTOSITEJIbHOM PABOTHI CTYJIEHTOB
MeToaudeckue yKa3aHus 10 OPTaHU3aIHKA CaMOCTOSTENBHON padoThl pacnionokeHsl B MOC DOMIC Ha cTpaHulie Kypca

4.5. MIPUMEPHAS TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

HE IIPEyCMOTPEHO



5. YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) qureparypa

1) ocHOBHas TUTEpATypa

1. I'pabosckast, C. M. OcHoBbl paboTsl B Maple : yue6Hoe nocodue / C. M. I'pabGoBckas. —
[Tenza : TII'Y, 2018. — 128 ¢. — ISBN 978-5-907102-20-0. — TeKcT : 371eKTpOHHBII //
Jlanb : anexTpoHHO-OMOMMOTeYHAs cuctema. — URL:
https://e.lanbook.com/book/162236 (nara o6pamenus: 18.04.2022). — Pexum nocryma:
JUTSL aBTOPH3. MOJIb30BATEIICH.

2. Kosnosckux, A. B. O6sikHOBeHHBIE U dhepenunansubie ypaBaenus (MccnenoBanue me-
tonoB pemeHuii ¢ nomouisio MAPLE u MATLAB) : yue6H0e mocooue / A. B. Koznos-
ckux. — Tomck : TITY, 2013. — 168 ¢. — Tekcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubmmoteynas cuctema. — URL: https://e.lanbook.com/book/45170 (mata oOpareHus:
18.04.2022). — Pexxum noctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

2) NOTOJHUTENbHAS JINTEpaTypa

1. Muxee, C. A. OcHoBbI BekTOopHOU anreopsl B MAPLE : yue6HOe ocooue / C. A. Mu-
xeeB, B. H. Peixukos, U. B. 1IBetkoB. — TBeps : TBI'Y, 2020. — 160 c. — TekcT :
AJIEKTPOHHBIH // JIaHb : 3ekTpoHHO-OMOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/217943 (narta oOpamenus: 18.04.2022). — Pexum noctymna:
JUIsl aBTOPH3. TOJIb30BATEIIEH.

2. Hemoxun, C. A. [lpumeHenne nakera Maple K pelieH!0 3KOHOMUKO-MAaTeMaTHYSCKIX
3anad : yueonoe mocodbue / C. A. Hemroxun. — Psizanb : PIPTY, 2010. — 98 c. —
Tekcr : anexTpoHHbIN // JIaHb : 31eKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167968 (mara oopamenus: 18.04.2022). — Pexum noctyma:
JUTS aBTOPH3. MOJIb30BATEIICH.

0) 0a3bI JaHHBIX, HHGOPMALMOHHO-CNIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. http://mathprofi.ru/
2. https://educon.by/
3. https://www.webmath.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIIMHBI

6.1. YYHEBHO-JJABOPATOPHOE OBOPYJIOBAHMHE:

Jnis mpoBeneHus 3aHATHI HeoOxoquma ayauropus Ha 25-30 pabodnx MecT (B 3aBUCUMOCTH OT
YHCIIEHHOCTH Y4eOHO IpymIibl), 000pyJ0BaHHASI HEPCOHATBHBIMU KOMITbIOTEPAMHU, TOCKOH, IIPE3EH-
TaIlMOHHOMN TeXHUKOMU.

6.2. IPO'PAMMHOE OBECIIEYEHHUE:
1. MAPLE 13
2. MAXIMA
3. SAGEMATH
6.3. TEXHUYECKUE U SJIEKTPOHHBIE CPEJICTBA:

NOC EDUCA, DOMIC, npe3eHTaniioHHOe 000pyA0BaHHE, IEPCOHANBHBIN KOMITBIOTEP C BO3-

MO>XHOCTBIO JJIEMOHCTpAIIUU TIpe3eHTanuii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

[Tpu peanuzanuu JaHHOTO Kypca MCIONb3YIOTCS ClEAyIoIIe 00pa3oBaTeIbHble TEXHOIOTHH:
TEXHOJOTHH TPAIUIIMOHHOTO 00YUYEeHHS, MPOOIEMHOTO 00YUYEeHHSI, TEXHOJIOTUU O0yUEHHUs B COTPY/-
HUYECTBE, TEXHOJIOTMH KOHTEKCTHOTO 00yUEHUSI, THTEPAKTUBHBIE TEXHOJIOTHH, TEXHOJIOTUN JUCTAH-
[IMOHHOTO O0y4YeHHsl, aKTUBHBIC MTEAArOTMYECKUE TEXHOJIOTUH.



8. OHEHOYHBIE MATEPHUAJIbI VIS TEKYIIET'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OHEHOYHBIE MATEPHAJIBI VIS BXOAHOI'O KOHTPOJIA
BX01HOM KOHTPOJIb O JUCLMIUIMHE HE MTPEyCMOTPEH.
8.2. OHEHOYHBIE MATEPHUAJIbI TEKYHIEI'O KOHTPOJIA

JIaboparophbie paboTsl Ha cTpanule kKypca B MOC DOMIC B cootBercTBHH C 11. 4.1.
O6paszer 1a00paTOPHOTO 3aTAHHUS.

Haiitu pee geiicreurensunie KOPHH VPABHEHHA. HAYAB € ][);!(l)ll‘ii‘('[if"l'fl PELIeHHA

2241 221 _ g
T—4 i3 = 23

Kaxnas nabopaTopHas paboTa OIEHHBAETCS B ONPEACICHHOE KOTUYECTBO 0AIIOB (CM. 1. 8.3)
B 3aBHCUMOCTH OT YPOBHSI CIIO)KHOCTH 33aHUSI.

8.3. OHEHOYHBIE MATEPHAJIBI IPOMEXYTOYHOI'O KOHTPOJISA

Hrorosas orneHka Jyist 3a4eTa MO JUCIHUILINHE CKIIAIbIBACTCS U3:
e jabopaTopHbIX padot (80 H6amioB):

Ne | HazBanue paGoThbl bajbl
1 | OcHoBel Maple 1
2 | s3Ik Maple 2
3| Yop 1. Beruucnenus B maple 1
4 | Yup 2. Iloctpoerne npocreimux rpadhukoB B maple 1
5 | Komanasl mpeobpa3oBaHus BEIPAKCHUM 3
6 | Yop 1. YOpocTuTh BeIpakeHHE 2
7 | Yup 2. YOpocTUTh BbIpaXKeHHE 2
8 | Yop 3. Peuienue ypaBHeHUs! 2
9 | Vop 4. PemieHue cuCTeMbl YpaBHEHUM 2

10 | JduddepenmpoBaHue 1 UHTETPUPOBAHUE 3

11 | Vop 1. UccnenoBanue QyHKIMH 3

12 | Yop 2. UnTerpupoBanue QpyHKIUH 2

13 | Vnp 4. IlocTpoeHre ypaBHEHHs KacaTelbHOU 2

14 | Vop 5. Beruncnenue miomaan GUrypsl noj rpagukom 3

15 | Vop 1. Pemenne kpaeBoii 3a1auu 2

16 | OcHOBBI IPOrpPaMMUPOBAHHUS 3

17 | Ynp. 1. YcioBHbI onieparop 2

18 | Vmp. 2. lluknudeckuii oneparop 2

19 | Vop. 3. CHHTaKCHUYECKOE IEPEBO 2

20 | Ymp. 4. Co3ganue HOBOTO THUMA JIAHHBIX 2

21 | Ynp. 5. Coznanue npoueaypol 4

22 | Vop 1. [IpoBepka S5KBUBaJIEGHTHOCTH (HOpMYII 2

23 | VYop 2. [louck (UKTUBHBIX IEPEMEHHBIX 2

24 | Tepmbl cCIENUATBHOTO BUIA 2

25 | VYup 1. JIuneliHas onTuMu3anus 2




26 | Ynp 2. HenuHeliHasi onTuMuU3anus

27 | Tlaker LinearAlgebra

28 | VYmp 1. [Taket LinearAlgebra

29 | VYop 2. [Taket LinearAlgebra

30 | Ymp 3. [Taket LinearAlgebra

31| VYmp 4. [Taket LinearAlgebra

32 | Yop 1. IIpoepka uzomopdusma rpados

33 | Yop 2. Ilony4yeHue XapakTepUCTUK IpadoB

WL [ W W (N W [

34 | Ymp 3. PaboTa ¢ opueHTHPOBaHHBIMU IpadaMu

e wurorosoro tecta B MIOC Educa (15 6amnoB);
® roceniaeMocTH (S5 06aIoB).

[To nucuuIuIMHE NMPEYCMOTPEHBI CIEAYIONINE KPUTEPUH OLICHKH:
® «YIOBIETBOPUTEIBHO» — OT 60 10 69 6amoB;
«xopoto» — ot 70 g0 79 6annos;
o «orTm4yHO» — OT 80 mo 100 OamwnoB.

Ilepevyenb TeM 1JIsi MTOTOBOT0 TECTUPOBAHMA:

1. Cucrema cumBonpHOM MaTemaTiku Maple 11. Kpatkas xapaktepuctuka cuctemsl. Sapo u ma-
KeThl pacmmpenus. MaTepderic cuctemsl.

2. CmpaBouHas cucrema. Pabora ¢ cipaBouHoli cructeMoil. Bo3amoxHOCTH cucTeMbl. YucneHHbIe
pacueTbl. CHMBOJIbHBIE PACYETHI.

3. I'papuueckas Buzyanusauus. IIoAroToBKa 3J€KTPOHHBIX JOKYMEHTOB.

4. Ipocreiimme Tunbl naHHBIX. Llenpie uncina. OObIKHOBEHHBIE 1poOu. Yucia ¢ ruraBaroniei 3ars-
Toil. KoMinekcHele yncia. IMEHOBaHHBIE YMCIIOBBIE KOHCTAHTBHI.

5. Ctpoxu. IMeHa nepeMeHHBIX. YHapHbIE 1 OMHApHBIE oniepaTopbl. Beipaxenus. Maremaruye-
ckue Gynkuun. Komansl.

6. Komanp! npeoOpazoBanuil BeipaxkeHui. [IpremMsl paboThl ¢ KOMaH1aMU.

7. PelieHne ypaBHEHUN U HEPABEHCTB.

8. luddepennmpoBanne 1 HHTErPUPOBAHHE.

9. PemieHrie 0OBIKHOBEHHBIX AU PepeHIINaTbHBIX YPAaBHEHUH.

10. OcuoBsl nporpammupoBanus. Maccus. @yunkiuu. [Ipasuna Beraucinenuii. Coznanue CBOUX TH-
OB JIaHHBIX. YTIPABISAIOUINE CTPYKTYPBIL. Y CIIOBHBIE onlepaTopsl. OmepaTophl LIUKIIA.

11. ITpouenypsl. [lepenaua napamerpoB. [106anbHBIE U TOKATBHBIC IEPEMEHHBIC. THIT TaHHBIX
procedure. Bo3Bpaiiaemble 3HaUCHMS.

12. Otnaaxa. Moaynu. Tun nanueix module. Mcnons3oBanue Mozyseit s pa3padOTKU MaKeTOB.
BrI130B BHELTHUX TIPOLIEAYD.

13. Mamnnertst. [Taker Maplets. [TonnakerElements. [loanakerTools. [TognmakerExamples.

14. Jluneiinas anrebpa. [laker LinearAlgebra. Pemenue THIIOBBIX 3a/1a4.

15. ITakets! plots, plottools. IToctpoenune rpadukoB GyHKIHI, 3aAaHHBIX PA3THYHBIMU CITOCOOAMH.
Hacrpoiika rpagukoB GyHKIIUH.

16. ITaketsr geometry, geom3d. MccnenoBanue TpeyronpHuka. Busyanuszaius ceueHnii MHOTOTpaH-
HUKOB.

17. ITaket Logic. [Ipeobpa3oBanue OyneBbIX QPyHKITUH.

18. INaker Networks. Pemenue THIOBBIX 3a/1a4 Ha rpadax.

PazpaboTumkm:
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