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1. HOEJIU U 3AJJAYU JAUCHHUIIJINHBbI
Hean

[Tonmyuyenue 3HaHUI 1 HaBBIKOB PabOTHI B CHCTEMaX KOMITBIOTEPHON MaTeMaTHKH JUIsl peliie-
HUS IPO(ECCUOHANBHBIX 3a7ay, OBJIQJIEHUE OCHOBHBIMU HABbIKAMM IPUMEHEHUS KOMIIBIOTEPHBIX
CPEACTB pealln3alliil YHCICHHBIX M aHAJUTUYECKHX METOAMK PEIICHMS 3a/1a4 MaTeMaTHKH, oOpa-
00TKa ¥ BU3yaJIn3alLusl pe3yJIbTaToB.
3agauu:
—U3y4YCHUE NPUHLUIIOB UCIIOJIIB30BAHUSA CUCTEM KOMIIBIOTEPHONW MATEMAaTHUKHU JUIS PELICHUs
IIPUKJIAIHBIX 3a/1a4;
—3HaKOMCTBO C MPOTPAMMHBIMH CpPEICTBAMH KOMITBIOTEPHOH TpauKu M BU3yalIH3allUd pe-
3yJbTaTOB HAYYHO-HUCCIIEI0BATEIBCKON AEATEIbHOCTH;
—OBJIaJICHUE CPEACTBaMHU pa3pabOTKHU MpOoLEAyp U MOAYJIEH IPU PELICHUH MaTeMaTHYeCKUX
3az1a4.

2. MECTO AUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas paucuuiuinHa (MOJYJIb) OTHOCHTCS K YacTH MPOrpaMMsbl, (popmupyemoin
y4acTHUKaMU 00pa30BaTEIIbHBIX OTHOIICHHA, M H3y4JaeTCsl Ha BTOPOM Kypce.

2.2. Ins u3y4yeHus: JaHHOW y4yeOHOW AMCUUIUIMHBI (MOAYJsl) HEOOXOIUMBI 3HAHUS, YMEHUS
Y HaBBIKU, CPOPMHUPOBAHHBIC ITPH H3YUYCHUU MATEMATUICCKUX TUCIUTUITMH U HH()OPMATUKH B JIOBY-
30BCKOM MOJITOTOBKE U HA MIEPBOM Kypce.

2.3. [lepedeHp MOCHEMYIONIMX YYCOHBIX IUCIMILINH, JJIS KOTOPBIX HEOOXOJHMMBI 3HAHUS,
YMEHUS U HaBBIKH, POpPMHUPYEMbIC JAHHOW Y4eOHOW MTUCIMILIMHON: MAaTeMaTHUECKOE MOJICIHMPOBa-
HUE, MaTeMaTHUYECKasl JIOTUKA, TCOPHsI BEPOSTHOCTEH M MaTeMaTU4eCcKash CTAaTUCTHKA, MU EpeH-
[UAIIbHBIC YPABHEHUSI.

3. TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHbBI

IIporiecc ocBoeHMs AMCLUUIUIMHBI HalpaBieH Ha (JOpMUpPOBaHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuit) B coorBeTcTBrr ¢ ®PI'OC BO no cooTBeTcTBYIOLIEMY HalpaBICHUIO
MOJTOTOBKH.

Ilepedyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4YeHHS N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUSI KOMIIeTeHIUH

HNuauxkaropsl
Komnerennus . PesynbTaTnl 00y4eHus
KOMIIEeTCHII U
[TK-3 Crioco6HOCTH MOHU- MK nks3.1 3HaeT COBPEMEHHBI MaTeMaTuye-
MaTh U IPUMEHATh B HayyHO- | CocoOeH MOHMMAaTh COBpE- | CKUH ammapar U TeOpeTHYECKHe
HCCIIE0BATENIBCKON U IPHU- MEHHBIN MaTeMaTUYeCKUN | OCHOBBI HHPOPMATHKU

KJIaJTHOM NEATEIIBHOCTH CO-
BPEMEHHBIN MaTEMaTUYECKAN
arnmapar, TEOpETUHYECKUE OC-
HOBBI HH(OPMATUKU

anmapar M TEOpETHYECKHE
OCHOBBI UH(OPMATUKHI

YMeer caMOCTOATENIBHO H3y4aTh
COBPEMEHHBI  MaTEMAaTHYECKHI
anmnapar ¥ TEOPEeTUYECKUE OCHOBBI
MH(OPMATHUKH

Brnaneer HaBbIKAMM  M3YyYEHUS
pa3zienoB MaTEMAaTUKU U TEOPETHU-
YEeCKUX OCHOB MH(OPMATUKH

MK nks3.2
CriocobeH  mpUMEHSATh B
Hay4YHO-MCCJIEA0BATEIbCKON

3HaeT COBPEMEHHBI MaTeMaTHye-
CKMH anmapar

YMeeT mNpHUMEHSATh B  HAy4YHO-




U NPUKITAJHON JIeATebHOCTH
COBPEMEHHBI  MaTeMaThye-
CKMH anmapar

HCCIIEIOBATEIIbCKOW U MPUKJIAL-
HOW JI€ATEIbHOCTH COBPEMEHHBIIN
MaTeMaTUYECKUU armnapar
Brnaneer HaBblkaMu NpPUMEHEHUS
pa3AeioB COBPEMEHHOW Marema-
THUKHU

WK k3 3
CnocoOeH  mpuMeHSITh B
Hay4YHO-UCCIEN0BATEIbCKON
U TIPUKJIAJHON JEeSTEIbHOCTH
TEOPETHUYECKUE OCHOBBI HH-
dbopmaTuku

3HaeT TEOPETHYECKUE OCHOBHI
nH(pOpMaTHKH
YMeeT TpHUMEHATh B HAY4YHO-

UCCIICIOBATEIbCKON M TPUKIIA-
HOU ACATCIIbBHOCTU TCOPETHUYICCKUC
OCHOBBI HHPOPMATUKU

BnaﬂeeT HaBbIKaMU TIPUMCHCHUA
TECOPETHYECKMMU OCHOBaMH HH-
dbopMaTuku

IIK-4 CnocoOHOCTE HOHU-
MaTh U MPUMEHATHh B HAYYHO-
HCCIIEIOBATEIIbCKOM W TIpH-
KJIaJgHOM JeSITEIIBHOCTH CO-
BPEMEHHBIE SI3bIKM MIpOrpam-
MHUPOBAHUS M TIPOrPAMMHOE
obecrieueHue; orneparuoHHbIC
CHUCTEMBI U CETEBBLIE TEXHOJIO-
TUU; TPUMEHSTh aJITOPUTMbI U
CTPYKTYpBI JaHHBIX TIPU pa3-
paboOTKe TPOrpaMMHBIX pe-
IIEHU N

NJIK 1ix4.1

CriocoOeH TOHMMATh COBpe-
MCHHBIC SI3BIKA IPOrPaMMHU-
pOBaHUS H  IPOTPAMMHOE
obecrieueHue; onepannoHHbIe
CHCTEMBI U CETEBBIC TEXHOJIO-
TUd

3HaeT COBpPEMECHHBIC SA3BIKH IIPO-
rpaMMupoOBaHnsd, BCTPOCHHLIX B
IIaKCThI KOMHBIOTepHOﬁ Marema-
THUKHU

YMeeT caMOCTOSITEIbHO HU3y4aTtb
COBPCMCHHBLIC A3BIKHM IpOTrpaMMHU-
poBaHHA, BCTPOCHHLIX B IIAKCTBI
KOMHBIOTepHOfI MaT€MaTHKHU
Bnaz{eeT HaBbIKaMU H3YYCHUSA CO-
BPEMCHHLIX SA3BIKOB IIpOrpaMMHU-
poBaHHA, BCTPOCHHLIX B IIAKCTBI
KOMHBIOTepHOfI MaTEMaTHKH

MK k4.2

CrocobeH  MpUMEHATh B
HAay4YHO-UCCIEA0BATEIbCKON
U TIPUKIIAJHON JeSTEIbHOCTH
COBPEMEHHBIC SI3BIKH  TIPO-
rpaMMUPOBaHUS H  TIPO-
rpaMMHOE obecrieueHue;
OTIEPAIlMOHHBIE CHCTEMBI H
CEeTEBbIe TEXHOJIOTUHU

3HAaeT COBPEMEHHBIE SI3bIKU IIPO-
rpaMMMpPOBAHUS, BCTPOEHHBIX B
MaKeThl KOMIIBIOTEPHOH MaTeMa-
THKH

YMeer mpUMEHSATH B HAYYHO-
UCCIIEIOBATEeIbCKOW M TPUKIIAJ-
HOW JeSTETbHOCTH COBPEMEHHBIE
A3BIKU IPOrpaMMHUPOBAHUS,
BCTPOCHHBIX B MAKEThl KOMIIBIO-
TEPHOI MaTeMaTUKU

Brnaneer HaBBIKaMH TIPUMEHEHUS
COBPEMEHHBIX S3BIKOB IMPOTpaM-
MHUpPOBaHHS, BCTPOCHHBIX B ITaKe-
Thl KOMIIBIOTEPHON MaTeMaTUKH

NJIK k4.3

CriocobeH TpUMEHSTH ajro-
PUTMBI U CTPYKTYPbI JaHHBIX
npu pazpaboTKe Mporpamm-
HBIX PEIICHUI

3HaeT mpaBWia NPUMEHEHHUS al-
TOPUTMOB M CTPYKTYp JaHHBIX
npu pa3zpaboTKe MPOrpaMMHBIX
peLeHui

YMeeT mpHUMEHSTh alTOPUTMBI U
CTPYKTYpbl JaHHBIX IIpU pa3pa-
00TKE MPOrpaMMHBIX pELIeHUI
Brnaneer HaBbIKaMu NpPUMEHEHUS
NPUMEHSTHh aJTOPUTMBI M CTPYK-
Typbl JaHHBIX MpH pa3paboTke




‘ IIPOrPaMMHBIX PELICHUI




4.

COJAEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIL, 72 Yaca, MpaKTHYeCKas MOATOTOBKA 72.

dopma NpOMEKYyTOUHOM aTTeCTalluU: 3 CEMECTp - 3a4eT.

4.1. COIAEPKAHUE JUCHUILVIMHBI, CTPYKTYPUPOBAHHOE 11O TEMAM, C YKASAHUEM BH/10B YYEBHBIX 3A-
HATUM 1 OTBEJAEHHOT'O HA HUX KOJIMYECTBA AKAJEMUYECKHUX YACOB

Buabl yueOHo# padoThl, BKIKYAsE CAMOCTOSI-
TeJbHYI0 pa00Ty 00y4aroIIMXcsl U TPYA0eM-
KOCTb (B yacax)

DopMBbI TEKY-

="
No 5 | Konrakrhasi paGora npenojxasa- L 4 1ero KOH-
. /;1 Paszjaen nucuMminHbL/ TeMbI g TeJs ¢ 00y4aromuMucs q:a & & | TpoJs ycnesa-
)
& Cemunap- E L§ é. emocTH
ckue (mpak- | Koutposas | 2 & =
Jlexuun S= g
THYeCKHE | 00ydeHHs § s =
3aHSTUA) @}
1. |Pa3men 1. BBeneHue B cucTeMy KOMITBIOTEPHOW MaTeMaTHKH 3 2
2. |Tema 1.1. O630p cUCTEM KOMITEIOTEPHOW MaTEeMAaTHKU 3 1 1 na0.
3. |Tema 1.2. OCHOBBI CHCTEMBI KOMITBIOTEPHOH MaTeMaTHKH 3 1 1 n1a0.
4. |Tema 1.3. SI3bik Maple 3 2 2 nab.
5. |Tema 1.4. [Toctpoerne rpadukoB PYHKIHI 3 2 2 na0.
6. |Tema 1.5. KomaHIp! mpeoOpa3oBaHUs BEIPAKESHHH 3 4 4 na0.
7. |Tema 1.6. Komanzs! nuddepeHIMpoBaHUs U HHTETPUPOBAHUS 3 3 3 nab.
8. |Pasznen 2. OCHOBBI MPOrPaMMHPOBAHUS 3 3
9. [Tema 2.1. Tunsl JaHHBIX 3 2 2 11a0.
10. |Tema 2.2. Ynpasnstoniie cTpyKTypsl. [lepemennbie 3 3 3 nab.
11. |Tema 2.3. Pa3paboTka MOAyJIei U AKETOB 3 3 3 1ab.
12. |Tema 2.4. Pa3zpaboTka MaruieToB 3 3 3 1ab.
13. |Pa3nen 3. JIonOIHUTEIbHEIE TAKETHI 3 3




14. |Tema 3.1. [Taker nuHEHHOM anreOpHI 3 3 2 nab.
15. |Tema 3.2. [TakeTsI INTAHUMETPHUU B CTEPEOMETPHUHN 3 3 2 11a0.
16. |Tema 3.3. ITaket Teopuu rpadoB 3 2 1 11a0.
17. |Tema 3.4. [1aker noruku 3 2 1 nab.
Hroro yacos 0 34 8 30
4.2. IIJIAH BHEAYJIUTOPHOM CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCSI ITO JUCIHUIIJIAHE
CamocTosiTeqibHasi pab0oTa 00y4al0IHXCS Y4ebHo-
METOAUYECCKOE
Ce- Cpokn 3atpatel | Ouenounoe cpe- 5
Ha3Banue pa3aeja, TEMbI Buja camocTosi- odecmneyeHune ca-
MecTp . BBbINOJIHE- BpeMeHH CTBO .
TeJbHOMH padoThl MOCTOATEILHOM
HUA (uac.)
padoThl
1. Tema 1.3. SI3bixk Maple VUJITHn 2 "Henenst 1 HpOBeupKa Jomaul- | Marepuaisl Kypca
Hell paboTh Ha matdopme MOC
DOMIC
2. Tema 1.4. IlocTpoenue rpadgukos pyHKumii YUJITHH 3 Henens 1 IIpoBepka nomam- | Marepuaisl Kypca
Hell paboTh Ha matdopme MOC
DOMIC
3. Tema 1.5. Komanabl npeodpa3oBaHusi BbIpaKeHU il YUJITHH 5 Hepnens 2 IIpoBepka nomam- | Marepuaisl Kypca
Hell paboTh Ha matdopme MOC
DOMIC
4. Tema 1.6. Komanasl 1updepeHIUPOBAHUS M MHTETPUPOBAHUS YUJITHH 6 Henens 2 IIpoBepka nomam- | Marepuaisl Kypca
HEe paboThI Ha mwiardopme MOC
DOMIC
Tema 2.1. Tunbl JAHHBIX YUIITHH 7 Henens 4 IIpoBepka nomami- | Martepuanisl Kypca
HEe paboThI Ha mwiardopme MOC
DOMIC
Tema 2.2. Ynpasasiiomme cTpyktypbl. [lepemennblie YUJITHn 8 Henens 1 IIpoBepka nomam- | Marepuaisl Kypca
Hell paboThI Ha atgpopme NOC
DOMIC
Tema 2.3. Pa3paboTka Moay.eil U MaKeTOB YUIITHH 10 Hememnst 2 IIpoBepka qomam- | Marepuaisl Kypca
Hell paboThI Ha atghopme NOC

DOMIC




CamocTtosiTesqibHasi paboTa 00y4alOIHXCS Y4ebHo-
Ce- Cpoku 3arparel | OneHo4yHoe cpen- METOAMHECKOe
Ha3zBanmue pa3aena, TeMbl Bun camocrosi- o0ecmeueHnue ca-
MecTp . BBIIIOJIHE- BpeMeHH CTBO .
TeJIbHOH padoTbl MOCTOATE/ILHOM
HUSA (uac.)
padoThI
8. Tema 2.4. PazpaGoTka ManieToB YUJITHn 12 nenens 2 IIpoBepka nomam- | Marepuaisl Kypca
Heil paboTEI Ha atdopme MOC
DOMIC
9. Tema 3.1. IlakeT NuHelHOM ajaredpnl YUJITHn 14 nenens 3 IIpoBepka nomam- | Marepuaisl Kypca
Hell paboThl Ha matdopme MOC
DOMIC
10. Tema 3.2. IlakeThl IVIAHUMETPUM U CTEPEOMETPUH YUJITHH 15 venens 3 IIpoBepka nomam- | Marepuaisl Kypca
Hell paboTh Ha matdopme MOC
DOMIC
11. Tema 3.3. Ilaket Teopuu rpados YUJITHH 16 Henens 3 IIpoBepka nomam- | Marepuaisl Kypca
Hell paboTh Ha matdopme MOC
DOMIC
12. Tema 3.4. IlakeT JI0rUKHU YUJITHH 17 nenens 2 IIpoBepka nomam- | Marepuaisl Kypca
Helt paboTh Ha matdopme MOC
DOMIC
OO0mast TPYZA0EMKOCTh CAMOCTOSITENIbHOW PadOThI O AMCHUILIMHE (Yac) 30

W3 HUX 00bEeM CaMOCTOSITENILHON pabOThI C UCIIOJIb30BAHUEM DIIEKTPOHHOTO OOyUEHUS U TUCTAHIIH-
OHHBIX 00pa30BaTEILHBIX TEXHOJIOTHH (4Yac)

4.3. COIEPKAHHUE YYEBHOI'O MATEPHAJIA

PA3JIEJI 1. BBEJEHUE B CUCTEMY KOMIIbFOTEPHO MATEMATHKH

Tema 1.1. O630p cucteMm KoMIbIOTEpHON MaTeMaTUki CHUMBOJIbHBIE BRIYMCIEHHS U MoJienupoBaHie. CUCTeMbl KOMIIBIOTEPHOT0 MoJienupoBanus. Cu-
CTeMbl KOMIIBIOTEpHON MaTeMaTukH. [lakeTbl MaTeMaTuueckux nmporpamMM. CpaBHEHHE MaTeMaTndeckux nakeroB. Cucrema Mathematica. Cucrema
Maxima. Cuctema Maple.

Tema 1.2. OcHOBBI cUCTEMBI KOMIIbIOTepHON MaTeMaTHki Maple. Cucrema Maxima. Cucrema cuMBOJIbHOM MaTeMaTHKu Maple, Maxima. Kparkas
XapaKTepUCTHKa cucTeMbl. Spo u naketsl pacmupenus. Penakrop. UaTepdeiic cucremsl. [Tonstue nucra BerunciieHnii. OCHOBHBIE COCTABIIAIOIINE
cucrteMbl. CripaBouHas cucrema. Yuciennsle pacuersl. CUMBOJIbHBIE pacueTsl. [ padudeckas Buzyanuzaus. O0ydenue u camooOyuenue. [loaroroska
JEKTPOHHBIX IOKYMEHTOB. DKCIIOPTUPOBAHHUE JOKYMEHTOB U rparuecKux 0ObEKTOB.




Tewma 1.3. f3pik Maxima I[Ipocteiimme tumbl gaHHBIX. Llenbie yrcia. O0bIKkHOBEHHBIE ApoOu. Uunca ¢ maBaromeii 3ansatoil. KomruiekcHbie yncia.
NmenoBanHbIe uncoBble KOHCTaHTHL. CTpoku. MIMeHa mepeMeHHbBIX. YHapHbIe oniepaTtopbl. bBuHapHbIe onepaTophl. ANreOpandecKkue BhIPaKCHHUS.
Marematnueckue Gpynkiuu. Komanasr. [TapameTpsl KoMaHI.

Tewma 1.4. IToctpoenue rpadukoB ¢pyuknmii ['paduyeckue naketsl. [1aketsl plots, plottools. I'paduku dhyHKIMiA, 3a1aHHBIX Pa3IMYHBIMU CITIOCOOAMHU
(sIBHBIH, HESIBHBIN, MapaMeTpudeckn). [lomnspabie koopauHatel. I'paduueckoe perieHne cucTeM ypaBHEHH U HEPaBEeHCTB. AHUMAIHS TPaUuKOB.
Hacrpoiika rpadukoB GyHKITHA.

Tewma 1.5. Komanasl mpeodpazoBanus BeipakeHnii Komanapl mpeoOpa3zoBanust BeipaxeHui. [Ipremsl paboThl ¢ KoMaHaaMu Ipeo0pa3oBaHus BbIpaKe-
Huil. Pemenue ypaBuenwmii u HepaBencts. Komanas! solve, fsolve. [IpoBepka pemenuii.

Tema 1.6. Komanaser nuddepennupoBanus u naTerpupoBanns Beraucienue npenenos. Juddepenmuposanue. Komanna diff. Beraucnenue kpaTHbIx
npousBoaHbIX. MHTerpupoBanue. Komanna int. Beruncnenue cinoxHbIX nHTErpasioB. MccnenoBanue sneMeHTapHbIX GpyHKIui. Penenrne oObIKHOBEH-
HBIX UG depeHINaTbHBIX ypaBHEHUI. Bu3yanu3arus pemeHus ypaBHEHHIA.

PA3AEJI 2. OCHOBBI IIPOTPAMMUMPOBAHUA

Tema 2.1. Tumbl gaHHbIX. CTIOKHBIC TUTIBL. THITBI JAHHBIX MACCUB, TA0IHIA, (DYHKIIMS, MHOXKECTBO, CTUCOK. [IpaBuia paboThl CO CIOKHBIMUA TUTIAMU
naHHbIX. CTpyKTypa BeipakeHuid. [IpaBuna Beraucinenus BoipakeHuil. Kimaccuduxarms tunos ganaeix. CozgaHue moiab30BaTeIbCKUX TUIIOB JaHHBIX.

Tewma 2.2. Yopasinsttouue cTpyKTypsl. [lepemenHble Ynpasistonue CTpyKTyphl. Y clioBHbIE oniepaTopbl. Oneparopsl nukia. Co3mganue npoueayp. Ile-
penava nmapaMmeTpoB mpoueaypsl. ['modansHbIe U IOKaTbHBIE IEpeMEeHHBIE TIporieayp. Tum nanueix procedure. Bo3Bpainiaembie 3HaUSHHS TPOLIETYP.
BriBoa nmanHBIX Ha TUCT BhIuKcneHuil. PaboTa ¢ daiinamu.

Tema 2.3. Pazpabotka monyneit u naketoB Ilonstre monyns. Tun nanusix module. PabGora B pexxume otnaaxu. Vicrionbs3zoBanue Moayneit s paspa-
OO0TKHM I0JI30BATEIBCKUX MMAKETOB. BBI30B BHEIIHUX MPOLIETYP.

Tema 2.4. Pa3zpabotka marutetoB [Tonstue mariera. [Taker Maplets. I[Toxmaker Elements. TToamaker Tools. [Toamaker Examples. Co3nanue snemeH-
TOB MarijieTa i OpraHu3aIisl B3aUMOJICUCTBHS C MMOJIb30BaTeeM. J[eKITapaTHBHBIN CTHIIb CO3/IaHKs MaruieToB. KOHCTPYKTOp MarieToB.

PA3AEJ 3. JOIIOJIHUTEJIBHBIE ITAKETBI CKM

Tema 3.1. [Taket nuneiinoii anreOpsl [1aker LinearAlgebra. Pabota ¢ marpuniamu. dynkimu npeoOpa3oBaHus v npuBuaeHU MaTpull. CoCTaBIeHUE U
pelIeHre CUCTEM JTMHEHHBIX ypaBHeHUH. PyHIaMeHTallbHas cucTeMa pemieHuil. Pabora ¢ onpenenurensimu. Borarcnenue oopatHoit Matpuibl. PaboTa



¢ Bektopamu. [loctpoenue marpuir u3 BektopoB. [IpeoOpazoBanue BekTopoB. [IpoBepka cBOHCTB BekTOpoB. PaboTa ¢ MaTpuilaMu U BEKTOpaMH HaJl
KOHEYHBIM MOJIEM.

Tema 3.2. [1akeTs! mmanuMeTpun u crepeomerpun [laker nuanumerpun geometry. [ToctpoeHrne 00BbEKTOB Ha MJIOCKOCTU. Brrurcnenue miomaan 00b-
exToB. Pemenue tpeyronbaukoB. Hactpoiika 00bekToB. Ilaker ctepeomerpun geom3d. Busyanusauus crangapTHsIx Teil. IlocTpoeHne MHOrorpaHHu-
KoB. [locTpoeHue mrockocTe U ceueHuii. Pemienne 3axad o crepeoMeTpuu.

Tewma 3.3. Ilaker Teopun rpados [laker Networks. CriocoOsI 3aanus u pacnonioxkenus rpados. Co3mpanue ciydaitaeix rpados. I'pad Ilerepcena. Co-
3[aHHE CTaHIapTHHIX IrpadoB. JlobaBneHue U yaaneHue BepiinH u pedep rpada. [IpoBepka nzomopduszma rpadoB. B3BeneHHbIE 1 OPHEHTUPOBAHHEIC
rpadel. [uxiel. Kpargaiiimme paccTostHusSI MEXKIY BepIIMHAMU. XpoMaTHueckoe yncio rpada. [lonck mapHUPOB U BBICTICHUE 00JIACTECH CBSI3HOCTH.

Tema 3.4. ITaker noruxu [Taker Logic. 3aganue OyneBsix GpyHkuuii. Pabora ¢ OyneBsimu pyHkuusmu. Beraucnenue tadbmaun uctuaHocty. [lomydenue
CKH/I u CIH®. Pa6ota ¢ nonuHomom JKerankuHa. MunuMuzanus 0yneBoiX GyHKITUH.

4.3.1. llepeyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

Ne | Ne pazgena n| HaumeHoBaHue ceMHHAPOB, NPAKTHYECKUX H JIa00PATOPHBIX pa- TpynoemkocTh Ouenoynble dopmupyembie
n/H TeMbI oot (uac.) cpeacrBa KOMIIEeTEHIIUU
Bceero N3 anx (MHIMKATOPBI)*
4acoB |MpaKTH4e-
cKast
NoAroToB-
Ka
1 2 3 4 5 6 7
1. 1.1. Tema 1.1. O030p cucTeM KOMIBIOTEPHOW MaTeMaTHKU 1 1 IIpoBepka maboparop-|IT1K-3 1K
HOM paboTHI IIK3.1, NAK
MK3.2, NAK

MK3.3), [K-4
(MK TK4.1,
WJIK TIK4.2, UK

[1K4.3)
2. 1.2. Tewma 1.2. OCHOBBI CUCTEMBI KOMIIBIOTEPHOH MaTEMATUKH 1 1 IIpoBepka maGoparop-|I1K-3 UAK
HOM paboTHI IIK3.1, naK
MK3.2, UAK

MK3.3), [K-4




MAK K41,
WJIK TIK4.2, UJK
T1K4.3)

1.3. Tema 1.3. S3pik Maple [TpoBepka mabopartop-|I1K-3 UAK
HOI paboTHI I1K3.1, NJIK
[1K3.2, NAK
[1K3.3), [1K-4
UAK [1K4.1,
NAK 11K4.2, UAK
[1K4.3)
1.4. Tema 1.4. IToctpoeHue rpadukoB (HyHKITHIA IIpoBepka maboparop-|I[TK-3 nmaK
HOM paboTHI IIK3.1, UK
[1K3.2, NAK
[1K3.3), [1K-4
UK [1K4.1,
UK 11K4.2, NAK
[1K4.3)
1.5. Tema 1.5. Komanas! npeoOpa3oBaHus BIpasKEHHN [MpoBepka maboparop-|I1K-3 HaK
HOM paboTHI IIK3.1, nIK
[1K3.2, NAK
[1K3.3), [1K-4
UK [1K4.1,
UK T1K4.2, UAK
[1K4.3)
1.6. Tema 1.6. Komanas! quddepeHupoBanus 1 MHTETPUPOBAHUS IIpoBepka maboparop-|IT1K-3 MAK
HOW paboThI IIK3.1, NJIK
[1K3.2, NAK
[1K3.3), [1K-4
UK [1K4.1,
UK T1K4.2, NAK
[1K4.3)
2.1. Tewma 2.1. Tumbl faHHBIX IIpoBepka maboparop-|IT1K-3 MAK
HOI paboTHI I1K3.1, NIK
[1K3.2, NAK

MK3.3),  [K-4
(MK TK4.1,
WJIK TIK4.2, UJIK




T1K4.3)

8. 2.2. Tewma 2.2. Vrpasnstomue cTpyKTypbl. [lepemeHHbIe IIpoBepka madoparop-|I1K-3 (MUK
HOI paboTHI I1K3.1, NJIK
I1K3.2, UK
I1K3.3), I1K-4
MAK [1K4.1,
WK T1K4.2, UIK
[1K4.3)
9. 2.3. Tema 2.3. Pa3zpaboTka MOIyJIeH U MaKEeTOB IIpoBepka madoparop-|I1K-3 (UK
HOI paboTHI I1K3.1, NJIK
I1K3.2, UK
I1K3.3), [1K-4
MAaK [1K4.1,
NJK T1K4.2, UJIK
[1K4.3)
10. |24 Tewma 2.4. PazpaboTka MarmieToB IIpoBepka maboparop-|I1K-3 1K
HOM paboTHI IIK3.1, UK
I1K3.2, UK
[1K3.3), I1K-4
MAaK [1K4.1,
WJIK T1K4.2, UJIK
[1K4.3)
11.  |3.L Tewma 3.1. IlakeT nmuHeHO anreOpbI IIpoBepka maboparop-|IT1K-3 1K
HOM paboTHI IIK3.1, NAK
MK3.2, K
[1K3.3), I1K-4
MAK [1K4.1,
NJIK T1K4.2, UJIK
[1K4.3)
12.  |3.2 Tewma 3.2. I1akeTsl TNIAHUMETPUH U CTEPEOMETPHH [IpoBepka maboparop-|IT1K-3 1K
HO paboTHI IIK3.1, K
IK3.2, K
[1K3.3), I1K-4
MAK [1K4.1,
WJIK TIK4.2, NUJIK
[1K4.3)
13. |3.3. Tema 3.3. Ilaker Teopuu rpados [TpoBepka naboparop-|[1K-3 MAK




HOM paboThI

TK3.1, WJIK
TK3.2, WJIK
MK3.3),  [K-4
(MK TIK4.1,
WJIK TIK4.2, UK
T1K4.3)

14. |3.4. Tewma 3.4. ITakeT noruku 2 [TpoBepka mabopartop-|I1K-3 AK
HOM paboThI IIK3.1, naK
I1K3.2, NAK
I1K3.3), I1K-4
MAK [1K4.1,
WK I1K4.2, UIK

11K4.3)

Bcero 34

4.3.2. llepevyeHb TeM (BONPOCOB), BHIHOCUMbIX Ha CAMOCTOSITeIbHOE H3YUeHHe CTyJIeHTAMH B PaMKaxX caMocTosiTeibHOI padoTsl (CP)
He npenycmorpeno

4.4. METOJUYECKHUE YKA3ZAHMS 110 OPTAHU3ZAIIMNA CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB

Meroandeckue yKkazaHus Mo OpraHu3alui caMocToaTeNbHoN paboTel pacnonoxernsl B MOC DOMIC Ha cTpanuie Kypca

4.5.

INPUMEPHASA TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

HE MPEAYCMOTPEHO




5. YYEBHO-METOJUYECKOE U UHO®OPMAIIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) qureparypa

1) ocHOBHas TUTEpaTypa

1. I'pabogckas, C. M. OcHoBbl paboTel B Maple : yuedbnoe nmocobue / C. M. 'paboBckas. —
[Mensa : II'Y, 2018. — 128 ¢. — ISBN 978-5-907102-20-0. — Tekcr : 31eKTpOHHBI //
Jlanb : anexTpoHHO-0MOMMOTEYHAs cuctema. — URL:
https://e.lanbook.com/book/162236 (nara o6pamenus: 18.04.2022). — Pexum nocryma:
JUTSL QBTOPH3. MOJIb30BATEIICH.

2. Koznosckux, A. B. O0bikHOBeHHBIE U depenmansabie ypaBaenus (MccnenoBanue
MeTo10B perieHui ¢ momonisio MAPLE u MATLAB) : yue6HOe mocobue / A. B. Ko3-
noBckux. — Tomck : TITY, 2013. — 168 ¢. — TekcT : a3neKTpoHHbIi // JIaHb : 37IeKTpOH-
HO-Oubmoreunas cucrema. — URL: https://e.lanbook.com/book/45170 (nara obpare-
Hud: 18.04.2022). — PexuM gocrtyna: Jyisi aBTOpU3. MOJIb30BaTEIEH.

2) IOTIOJHUTENbHAS JINTepaTypa

1. Muxees, C. A. OcHoBsl BekTopHOU anreOpsl B MAPLE : yue6Hoe nocobue / C. A. Mu-
xeeB, B. H. Poixukos, U. B. 1IBetkoB. — TBeps : TBI'Y, 2020. — 160 c. — TekcrT :
AJIEKTPOHHBIH // JIaHb : aekTpoHHO-OMOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/217943 (nara ob6pamenus: 18.04.2022). — Pexum noctymna:
JUIsl aBTOPH3. TOJIb30BATEIIEH.

2. HemtoxuH, C. A. [IpumeHnenue makera Maple k peleHno SKOHOMUKO-MaTeMaTHIECKUX
3anad : yueonoe mocobue / C. A. Hemroxun. — Psizanb : PIPTY, 2010. — 98 ¢. —
Tekcr : anexTpoHHbIN // JIaHb : 31eKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167968 (mnara oopamenus: 18.04.2022). — Pexum noctyma:
JUTSL aBTOPH3. MOJIb30BATEIICH.

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUITJIMHBI

6.1. YYHEBHO-JIABOPATOPHOE OBOPYIOBAHHUE:
s mpoBeneHust 3aHATUI HeoOxoauMa ayautopus Ha 25-30 pabouux MecT (B 3aBUCUMOCTHU
OT YMCJIEHHOCTH Yy4eOHOW Tpymmbl), o0OpyAOBaHHAs MNEPCOHAIBHBIMH KOMIIBIOTEpAaMH, JOCKOM,

MIPE3EHTAlMOHHONW TEXHUKOM.
6.2. IPOTPAMMHOE OFECIIEYEHHUE:

1. MAPLE 13
2. MAXIMA
3. SAGEMATH

6.3. TEXHUYECKHUE U DJIEKTPOHHBIE CPEJICTBA:
NOC EDUCA, DOMIC, mnpe3eHTalMOHHOE O0OpYIOBaHHE, MEPCOHAIbHBIM KOMIBIOTEp C
BO3MOKHOCTBIO JIEMOHCTpAINH Mpe3eHTaui B popmate pdf.

7. OBPA30OBATEJIBHBIE TEXHOJIOI'MHU

[Tpu peanuzanuu JaHHOTO Kypca MCIOJB3YIOTCS CIEAYIOIIHE 00pa30BaTENbHbIE TEXHOJIOTHH:
TEXHOJIOTUU TPATUIMOHHOTO O00y4eHUs, MPOOJEMHOro OOy4eHHUs, TEXHOJIOTUU OOy4eHHUS B CO-
TPYJHUYECTBE, TEXHOJOIMH KOHTEKCTHOI'O OOYYEeHMs, UHTEPAKTUBHBIE TEXHOJOTUH, TE€XHOJIOTUU
JUCTAHIIMOHHOTO O0YYeHHUs], aKTUBHBIE N1€arorHuecKue TEXHOIOTHH.



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

8.1. OHEHOYHBIE MATEPHUAJIBI AJIs1 BXOJAHOI'O KOHTPOJIA

BX01HOM KOHTPOJIb MO JUCLMIUIMHE HE MPEyCMOTPEH.
8.2. OHEHOYHBIE MATEPUAJIbI TEKYIHIEI'O KOHTPOJIAA

JIaboparophsbie paboTsl Ha crpanule kypca B MOC DOMIC B coorBeTcTBuH C 11. 4.1.
8.3. OHEHOYHBIE MATEPHUAJIbBI IPOMEXYTOYHOI'O KOHTPOJIA

Wrorosas orieHka Jyist 3a4eTa MO JUCIHUILINHE CKIAIbIBACTCS U3:
e J1aboparopHbIxX padoT (80 6amioB);
utoroBoro tecta B MOC Educa (15 6amioB);
® T1ocemaeMocTy (5 6amios).

Cnucox TeM 1JI IPOMEKYTOYHOM aTTeCTAllUN:

1. Cucrema cumBobHOM MaTematuku Maple 11. Kpatkas xapakTepucTuka cUCTeMBbl. Sapo u maxe-
Thl pacuupenus. urepdeiic cucremsl.

2. CnpaBounas cuctema. Pabora ¢ cpaBounoit cuctemoil. BoamoxkHoctu cuctemsl. UncaeHHbIC
pacyeTbl. CUMBOJIBHBIE PACUETHI.

3. I'paduueckas Buzyanuzanus. [1oAroToBKa 31€KTPOHHBIX TOKYMEHTOB.

4. ITpocreiimme Tunbl 1aHHbIX. Llenble uncia. OObIKHOBEHHBIE Ipoou. Hucna ¢ riaBarouien 3ars-
toi. KomInekcHble unciia. FiIMeHOBaHHBIE YHCIIOBBIE KOHCTAHTHI.

5. Ctpoku. IMeHa nepeMeHHbIX. YHapHbIE U OMHapHbIe oniepaTopbl. Beipaxenus. Maremarnye-
ckue Gynkuun. Komansl.

6. Komanp! npeobpazoBanuii BeipaxkeHuil. [IpremMbl paboThl ¢ KOMaHAAMHU.

7. PermieHue ypaBHEHUN U HEPABEHCTB.

8. IuddepennpoBanre 1 UHTETPUPOBAHUE.

9. Pemienrie 0OBIKHOBEHHBIX AH(PepeHIINATBHBIX YPABHEHUH.

10. OcHoBbl nporpammupoBanus. Maccus. @ynkuuu. [IpaBuia Berancnenuid. Co3ianue CBOMX TH-
MIOB JIaHHBIX. YTPABJISAIOUINE CTPYKTYpPBL. Y CIIOBHBIE onepaTopbl. OnepaTopsl IUKIIA.

11. [Ipouenypsl. [lepenaua napamerpos. ['100anbHbIE U JTIOKaNbHbBIE IEpeMEHHbIE. THIT JaHHBIX
procedure. Bo3Bpaiiaembie 3HaUEHUS.

12. Otnagka. Monynu. Tun nanasix module. Micionb3oBanue Moaysieit 11t pa3paOOTKU MaKeToB.
BrbI130B BHETHUX TTPOLETYD.

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

14. JIuneiinas anreOpa. [laker LinearAlgebra. Pemienue Tunosbix 3a1ad.

15. ITakerts! plots, plottools. [Toctpoenue rpadukos GpyHKIMI, 3aJaHHBIX pa3IMYHBIMU CIIOCOOAMHU.
Hactpoiika rpagukoB pyHKINM.

16. ITakets! geometry, geom3d. MccrnenoBanue TpeyroyibHuka. Busyanusanus ceueHuit MHOTO-
TPaHHHUKOB.

17. Iaker Logic. [IpeobpazoBanue OyaeBbIX QyHKIIHA.

18. TTakeT Networks. Pemenue TunoBsix 3agau Ha rpadax.

Pa3paGorumnkmn:

crapmmii npenogasatenb kadhenpst AuMIC UMUT UTY  Unbun B.I1.
(TToamuch) (3aHMMaeMast 1OJ>KHOCTb) (©.11.0.)
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