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PaGouas mporpamma y4eOHOH NMCLHUIUIMHBL ABIAETCA HacThio OCHOBHOM
npodeccHoHaTbHON 00pa3oBaTebHOM IPOrpaMMBl /IS MOATOTOBKH OakanaBpoB
10 HanpasieHuto NoAroToBku 09.03.04 IIpozpammHasn uHiCeHepUs. IIpozpammnoe
obecneyenue cucmem u Komniekcog 0uHoH Gopms oOyueHHs.

PaGouas mporpamma y4eOHOM JMCIHIUIMHBL pa3paboTaHa B COOTBETCTBHH
®I'OC BO — 6akanaBpuar 1o HanpasieHuo noarotosku 09.03.04 Tlporpammuas
HIEDKEHEepHsl, yTBEPXKIEHHBIM NpHKa3oM MHHHCTepcTBa 00pasoBaHHA M HAyKH
Poccuiickoit ®eneparuu ot 19 cenrsbps 2017 r. Ne 920 u [NpodeccHoHanbHbIM
CcTaHmapToM, yTBepiaeHHBM IlpukasoM MuHHCTepCTBA TPyAa H COLMAIbHOM
samuthl  Poccmiickoit @enepauun  «0O6 yTBEpXKAEHHHM NPO(eCCHOHATBHOTO
cranmaprta 06.001 «IIporpammuct» ot 20.07.2022 Ne 4241,

COCTABHTEJIb:
3aB. kadempoil HHQOPMALMOHHEIX 0Opa30BaTENbHBIX TEXHONOTHH M CHCTEM,
JIOKTOp TEXHHYECKHX HayK, foleHT Kamycrun Jlenuc AnexceeBHy.

VrBepi/eHa Ha 3acefaHud Kadeapbl HHGOPMAIMOHHBIX 0Opa3oBaTeNbHBIX
TEXHOJIOTUH H %TW

[Tporokon oT «/» % 2026 1. N7/

3aBenyroumii kKadeapoid MHOOPMALMOHHBIX 00pa3QBaTENbHBIX TEXHONOTHA H
cucTeEM .

4 ——/’/ J.A. KanycTuH

(noanues)

Ono6pena Ha 3aceflaHuy y4eGHO-METOAMUECKOH Komucchu MHCcTHTyTA (H3HKO-
MaTeMaTH4YecKoro o0pa3oBaHusi, HMHGOPMALMOHHBIX H  00CITyKHBAIOIINX
TeXHOJIOTHI

ITpoToko OT «Zéﬂ 2026 . Ne S

[pencenatens  y4eOHO-METOOMYECKOM  KOMUCCHH Uncrutyta  QH3HKO-
MaTeMaTH4YecKoro o0pazoBaHus, OHHEIX MW  00CTY)XHBaIOIIHX
TEXHOJIOTHH

i 0.B. JlaBbickuba

(moanuce).

COT'JIACOBAHO: //
/

Jupekrop lenapramenTa 06pazoBaHus B.B. CaBenkoB
(noanuce)—/




1. Ilesn ¥ 3afaUM JUCLUTIIMHBI

I]enb ocBoeHus1 auCLUTIMHBIL «IlakeTbl MaTeMaTUueCKoro MOJe/MpOBaHUs»
— TIOJlydyeHWe TMpejCTaB/AeHUsI O COBPEMEHHBIX CHUCTeMaxX KOMITbIOTEPHOU
MaTeMaTUKU U OBJlajleHre BCeMU CTaHJapTHLIMHU MpUeMaMu paboThl B CUCTeMax
MathCAD u MATLAB, wusyueHWe ¥ TNpaKTHYeCKOe OCBOEHHEe TPUHLIUIOB
TeXHOJIOTMM NpuMeHeHUs: cpefcTB TmaketoB Mathcad, MATLAB B pexumax
Hay4YHOI'0 Ka/JbKy/IATOpa U UHTePAKTUBHOI'O0 UMUTALIMOHHOI'O MO/Ie/IMPOBaHUs.

3adauu V3y4eHust JUCLVTIIVHBI «ITakeTsI MaTeMaTU4eCcKoro
MO/Ie/TMPOBaHUs» 3aK/TFOYAl0TCSI B 3HAKOMCTBE C OOIIMMU TTPUHLIUIIAMU, METOJaMH1
Y mpoLeaypamMyd KOMIIBIOTEPHOTO MOZeIMpPOBaHUs; 3HAKOMCTBe C pas3/IM4YHbIMU
BU/J,aMU MH(OPMAaLIMOHHBIX MO/Ie/eil kU BO3SMOYKHOCTBIO UX pean3aliiy C IOMOLL[bIO
KOMITbIOTEPHBIX CPeJICTB; (POPMHUPOBAHUM HABLIKOB M YMEHUN CTPOUTb MOJEU U
MCC/IeIoBaTh C TIOMOILIBIO 3THX MoOjiesiell rapaMeTpbl MO/IeIMPyeMoro OOBbeKTa;
CO3[laHUM YCJIOBUM OCBOEHUSI OCHOBHBIX TeOPeTUYeCKUX U TpPaKTUUeCKUX
TIPUHLIMIIOB, METO/ZIOB Y TIPOLieAyp MOJe/NIUPOBaHUS TEXHOJOTMUeCKUX IPOLIeCCOB,
OCHOBHBIX 3aKOHOB (DU3MKH, 5KOHOMHUKH, OHOJIOTHH, TEOpUU MacCOBOTO
o0cy>kKMBaHUsI, TEOPHH ONTHMH3ALIUH.

2. Mecto guciumimHebl B cTpyKType OIIOII

YueOHasi guciuruiiHa «IlakeTbl MaTeMaTUYeCcKOTO MO/eTUPOBaHUS»
OTHOCHUTCS K YacTd, (GOpMHUPYyeMOM yuaCTHHUKaM{ 00pa30BaTebHBIX OTHOIIEHHM
yue6bHoro TtutaHa (b1.B.[1B.05.02). /[ducuurnimHa peanusyetrcs Kadeapoit
WHGOPMAI[MOHHBIX 00pa30BaTebHBIX TEXHOMOTWM W cuctem (4) WHcTuTyTa
bu3MKo-MaTeMaTUueCcKoro obpa3oBaHMs], MHPOPMAIIMOHHBIX U 00CTY’KHUBAIOIUX
TtexHosiorui ®I'bOY BO «JIT'TIY ».

OcHoBbiBaeTcss Ha 0a3se 3HaHMI, TIOJIyUeHHBIX CTYJeHTaMH B Tporjecce
OCBOEHHSI COZIep)KaHUS [JUCIUIUIMH «Ajrebpa W reometpusi», «JlucKpeTHas
MaTeMaTHKa» U « Teopusi aBTOMAaTOB».

CopepxaHue OUCHUIIMHBI «IlakeTbl MaTeMaTUUeCKOro MO/e/MpPOBaHUSI»
SIBJISIETCSI OCHOBOM [/Is1  [a/JIbHEMIIEro OCBOEHUS JUCLUIUIMHBL  «CHUCTeMbl
CAD/CAM-tipoekTupoBanus», «Peanv3alus porpaMMHBIX MIPOAYKTOB», a TaKKe
JJ/151 yCIEITHOT O TIPOX0XKeHUs MPOM3BOACTBEHHBIX MPAKTHUK, BbIOHeHUsT BKP.

3. IlepeuyeHb IJIAHHPYEMBIX Ppe3y/JIbTAaTOB O0yUeHHsS MO AWUCIHUIUIHHE
(MoAay/10), COOTHECEHHBIX C HHAMKATOPaMM AOCTH)KeHUsA KOMIIeTeHIMH

Kop o ®1O0C BO | NupukaTop JOCTHKEeHHUs | Pe3ysibTaThl 00yUeHNs MO JUCIHHIIMHE

YHUBepcabHbIe

O61enpodeccruoHaIbHbIE

ITpodeccroHanbHbBIE

[TK-8 T'oToB K ITK-8.1. 3Hatb ITK-8.1. 3HaeT coBpeMeHHbIE METO/bI U
WCII0/Ib30BaHUIO0 COBpEMeHHbIe MeTO/bl U WHCTPYMeHTaJ/lbHble Cpe/iCTBa UCC/IeJOBaHUs,
MeTO/IOB U WHCTPYMEHTa/lbHbIe 00BeKTOB MpodecCHoHaNbHOM esITe/TbHOCTH
WHCTPYMEHTaJIbHbI | CpefiCTBa UCC/IeIOBAHUS, [1K-8.2. YMeeT 1n1aHMpOBaTh U BBITIOJIHSITh
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X CpeacTB 00LeKTOB Hnccaiaeg0BaHusA 00BEKTOB HpOd)ECCHOHaHbHOﬁ

HCC/ieIoBaHus, rpodeccroHa bHOM JlesTeTbHOCTH
00BEKTOB JlesTe/IbHOCTH [1K-8.3. BnageeTt HaBbIKAMU CUCTEMHOIO
rpodeccronanbHol | [TK-8.2. YmeTh aHa/in3a BBIYUC/IUTETbHBIX CUCTEM U
JlesATe/TbHOCTH TJIaHUPOBATh U KOMIL/IEKCOB

BBITIO/THATh UCCJIe/JOBAaHUS

00BEKTOB

rpodeccroHabHOM

JesITeTbHOCTH

I1K-8.3. BnageTb
HaBbIKAMM CHCTEMHOTO
aHa/M3a BBIYMC/IUTE/TbHBIX
CHCTEM M KOMIIJIEKCOB

4. CTpyKTypa ¥ Cco/iep)KaHue AUCIUILIUHBI
4.1. O6beM yueOHOM JUCIUILIMHBLI H BH/BI YUeOHOW padoThI

Bup yue0HO# padoThI Obrem yacos
Ounas ¢opma 3aouHas ¢opma
OOmas yueOHas Harpy3ka (Bcero) 108
(3 3au. ex.)
O6s3aTenbHanA ayJuTOopHasi yuyeOHast 48
Harpy3ka (Bcero 4acoB), B TOM YHCJ/Ie:
Jlekuyu 12
CeMMHapCKUe 3aHSITUS
ITpakTryeckue 3aHITUS
JIabopaTopHbIe paboThI 36
KypcoBast paboTa / KypcOBOI MPOEKT
KoHTpo/ib 4
CamMocTosTe/IbHas padoTa cTyeHTa (Bcero) 56
dopma aTTecTauus 3ayer

4.2. CopepxaHue JUCLUIIUHBI

Tema 1. OcHoBHbIe Bo3MoxHOcTU Mathcad. uTepdeiic monb3o0Baresis.
Wutepdeiic monb3oBatesnss. Hauamo pabotel ¢ rpadukoil. Co3maHue U
pe/lakTUpoBaHUe JOKyMeHTOB. OOiuii 0630p fetaneii uHTepdetica. IlaHenu
dbopmatupoBanus. [lamuTpel MaTeMaTHYeCKUX 3HAKOB. [leHTp MHMOPMAaIIMOHHBIX
pecypcoB. Ilpocreiiiive mpueMbl paboTbl. PaboTa ¢ TEKCTOBBIM peJJaKTOPOM.
[Ipumepbl BbIYMCIEHUS] apU(PMETUUYECKHUX BBIDAKEHUW U WX peJaKTHpPOBaHUe.
Onepalyuy BbIBO/Ia U TIpMCBarBaHus. VIcriosb3oBaHue 111a0/I0HOB MaTeMaTHYeCKUX
OrepaTopoB U CHMMBOJIOB. BblunciieHne MareMathueckux (yHKiui. [ToHsiThe O
pPaH>KUPOBAHHBIX MlepeMeHHbIX U BeKTopaxX. BBog MaTpul] 1 BeKTopoB. [IpepbiBaHue
BBIYMC/IEHUM.

Tema 2. Co3aaHue U peJJaKTHPOBaHue A0KyMeHTOB. Pabora c daitiamu.
OcHOBbI  pefakTHpoBaHUs  (OPMY/IbHBIX  O70KOB. OCHOBHBIE  OIeparyu
pe/lakTHPOBAHUS: BBOJ, HOBOTO JIOKYMEeHTa M BBIOOp CTHJISA, 3arpy3Ka, COXpaHeHue,
rmevatb JAoKymeHTa. OcCHOBbI paboThl C 0J/IOKaMH [JOKYMEHTOB: BbIJie/IeHHeE,
KorvipoBaHue 1 Bbipe3aHue, BCTaBKa, IepeTacKMBaHWe, Pacrio/ioykeHre 0/I0KOB B
nokymeHTe. OmMOKM B BBIUMCAEHUSIX WM OT/Aaika BbIUMC/IEHWN: WHWKAIUS,
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TpaccupoBKa omunboK. Paiibi Mathcad u ux ¢opmarel. Komanzabr mento File.
Mesnto Edit. ITpodeccroHanbHOe pejakTUpOBaHUE TOKYMEHTOB.

Tema 3. PaGora c aBymepHoii rpadukou. I[TocTpoeHue JIBYMEpPHOTO
rpaduka ogHout (yHkuuu. [locTpoeHue rpaduka pszaa ¢yHkumid. ['paduku c
rapameTpuueckum 3asaHveM (GyHkimii. [Toctpoenuve rpavkoB psiga QyHKIUM Ha
OJHOM pucyHKe. TpaccupoBka rpaukoB. IIpocMOTpP y4acTKOB [ABYMEPHBIX
rpadukoB. IlocTpoeHue rpadvKOB B TIOMASIPHOM  CHUCTeMe  KOOpJHWHar.
dopMaTrMpoBaHUe IByMepHbIX IPa(UKOB.

Tema 4. Pabora c TtpexmepHou rpadukoii. [locTpoeHne rpahuKoB
roBepxHOCTel. BpailieHue TpexmepHoro rpaduka Mbiiibio. [TocTpoeHre Ha OJHOM
TpexMepHOM Tpaduke psifia TOBepxHOCTeil. BbiBoj 11ab/soHa TpexMepHOro
rpaduka. IToctpoeHre oO6beMHO#N (Gurypbl, ob6pa3oBaHHOW BpalljeHHEM KpPUBOM.
[TocTpoenrie 06beMHBIX GUTyp ¢ moMombio ¢yHkIMKU Polyhedron. IToctpoenue
no3apoB. [TocTpoeHune Ha OAHOM rpadrKe HECKOTBKUX TPEXMEPHBIX 00BEKTOB.
[TocTpoeHre KOHTYpPHBIX TpeXMepHbIX rpadukoB. BbIBoj I111ab/l0Ha TOUYEUHOTO
TpexmMepHOro rpaduvka. BeiBoj 1mabsoHa TpexmepHOro rpaduka B BeKTOPHOM
Tpe/iCTaB/IeHUH.

Tema 5. YnpaB/ieHue BbIUHC/IeHHMsAIMH. MeHio Math. Beiuncienus B
npejiesiax SKpaHa. BbluucieHusi BO BceM JOKyMeHTe. BrbluncieHusi B
aBTOMaTU4eCKOM pexkuMe. ONTUMH3aLUs BBIUMC/IEHUH. Y CTaHOBKA MTapaMeTpOB.

Tema 6. MeHI0 CHMBOJIBHBIX BBIYUC/IeHUM. BO3MOXHOCTA CUMBOJIBHOTO
nipotieccopa. CUMBOJ/IbHBIE OMepaliuu. BbioMHeHWe CUMBOJIbHBIX BBIUKCIEHUM.
Komanger Simplify, Float, Complex. Paciivpenuve BbipakeHuid. PasnoxeHue
BbIpaKeHUU. BoiunciieHue K03 PUIMeHToB 1oIMHOMOB. Onepalyyd 0THOCUTE/IbHO
3a/laHHOM TepeMeHHOM: Ju(@epeHLIMpOBaHMe, HWHTeIPUPOBaHMe, pelleHHue
ypaBHeHUM, pasnioxeHue B psii Teliopa, pasno)keHWe Ha TIpaBU/IbHbIE ApOOU.
MarpuuHsle oneparyu.

Tema 7. BekTopHble M MaTpuuHble omeparuu. Pabora ¢ MaccuBamy,
BEeKTOpaMM M MaTpuilaMd. BeKTOpHble W MaTpHUUHble OIepaTopbl. BeKTOpHBIe
¢byHkuud. Martpuusble (GyHKUMU. PellleHWe cHCTeM JIMHEWMHBIX ypaBHEHUM.
MaTpulLibl pUCYHKOB.

Tema 8. O0paboTKa AAaHHBIX M CTAaTUCTHKA. JIWHeliHasi U CIJIalHOBAs
anmpokcuMalusi. CraTuctuueckass obpaboTka [gaHHBIX. Perpeccus. JIvHeiiHas,
OlHOMepHasi M MHOroMepHasi perpeccusi. HemuHeliHas perpeccus. DyHKIMH
CTJ/Ia’KUBaHUs JaHHbIX. DYHKLIWU NpeiCKa3aHUsl.

Tema 9. PemieHue HelMHeWHBIX ypaBHeHMHU. [10MCK KOpHS HEJTMHEHWHOTO
ypaBHeHust. [logroToBka O70Ka pellieHWs] CHUCTeMbl ypaBHeHUM. Peanu3arusi
WTepalMOHHbIX BbluMcieHud. PyHkiusa Find v ee npumeHeHue. PerneHue
HeJIMHEUHBIX ypaBHeHWM. PelneHve 3ajau onTtvMusauud. PeleHve 3ajau
HeJIMHeWHOTro MporpaMMupoBaHusi. bricTpbie mpeobpa3zoBanusi dypoe.

Tema 10. Pemenue puddepeHnuanbHbIX YypaBHeHMH. PeleHue
nvddepeHIMaIbHBIX YPaBHEHUM C TIOMOIIbI0 (GyHKIMM PellleHUe )KeCTKUX CUCTeM
nvddepeHMaNbHbBIX ypaBHeHUN. PerieHue guddepeHMaibHBIX ypaBHEHUM B
KOMILJIEKCHOM BH/le. PellleHre IByXTOUEUYHBIX KpaeBbIX 3a/au.



Tema 11. ®uHAHCOBO-3KOHOMHUecKHe pacueTrbl. Habop ¢yHKuui s
(bVMHaHCOBO-3KOHOMUUYECKUX pacyeToB. @PUHAHCOBO-3KOHOMUYECKHE paCyeTshl.

Tema 12. nTerpanusa Mathcad ¢ opucHbiMu nporpaMmamu. Y CTaHOBKA
obbekTHOU cBsisu B Word c cucremoit Mathcad. BcraBka ob6bekTa B Kajp.
PeflakTpoBaHue BHeJPEeHHbIX 00HeKTOB. BcraBka B flokymeHT Word rpaduka u3
Mathcad. CoBmecTHasi pabota Mathcad u Excel.

Tema 13. Unrepdeiic B MATLAB ¥ KoMmaHJbl 0011[ero Ha3HaYeHHSI.
Koman i1 o61miero HasHaueHust. KomangHoe okHo MATLAB.

Tema 14. IIporpamvupoBanue B MATLAB. Ornepartopsl yripaB/ieHUst
notokamu. CrieHapuu U (QyHKLUH.

4.3. Jlekipyn
No HassaHue TeMbI O0BeM yacoB
n/ OuHasa | 3aouHas
n dopma | dopma
OcHoBHble Bo3MoxxHOCTH Mathcad. HTepdeiic 2

1 rosb3oBaresis. Co3zaHve U pelakTUPOBaHKe
JoKyMmeHTOB. PaboTa c datinamm.

Pabota c 1BymepHo#i rpadukoi. Pabora ¢ 2
2 | TpexMepHOU rpaduKoii. YnpaBeHue
BBIUMC/IEHUSIMH.

MeHI0 CUMBOJIbHBIX BBIUMC/IEHUU. BeKTOpHBIE 1 2
MaTpuuHbIe orepaifui. O6paboTKa JaHHBIX U
CTaTUCTHKa. PellleHre HeTMHEMHBIX YPaBHEHUM.
Perienvie nuddepeHiianbHbIX YPaBHEHUM.

Unrtepdeiic B MATLAB u koMaH/ibI 0011[eT0 2
HasHaueHus. [IporpammupoBanve B MATLAB

HNToro: 8

4.4. IllpakTUuyeckue 3aHATHUSA
He npegycMoTpeHbI y4eOHBIM T1/ITaHOM

4.5. JTaGopaTopHbIe padoThI

No Ha3BaHue TeMbI O0BeM yacoB
n/n Ounasn 3aouHas
dopma dopma
1. OcHoBHble Bo3MoxHocTH Mathcad. HWutepdeiic 4
noJib3oBare/isi. Hactpoiika untepdetica.
2. Co3aHne U pelaKTHPOBaHUE JOKyMeHTOB. PaGora c 4

¢aiinamu. [Tpuembl paboTsi ¢ daiiiamu.

Pabora ¢ paBymepHoii rpadukoi. I'paduueckas
3. nojgcucreMa  Mathcad.  IlocTpoeHue — [ByMepHbIX

. . 4
rpadukoB. PaGora ¢ TpexmepHod rpadUKOi.
[TocTpoeHue TpexXMepHbIX rPaUKoB.

4, YnpagyieHue BbIUMC/ICEHUSIMU. Hactpoiika 41 2




ONTUMHU3ALIUS BBIUUC/IEHUM.
MeHI0 CUMBOJIbHBIX  BbIUHC/IeHHH.  OCHOBHbIe

5. MaTematuueckre (yHkuMd Mathcad. CrMBoObHBIE 4
BbIUKC/IeHUsl. BeKTOpHbIe W MaTPHUHbIE OINepanHu.

Ornepaliy C MaCCUBaMHU.

6 OOpaboTKa JaHHBIX M CTAaTHCTHKA. MaTemaTuyeckas

' CTaTUCTHKA. VIHTepmossiusi U perpeccus B CHUCTEME 2
Mathcad.

7. PeineHnie  He/JlMHeMHbIX  ypaBHeHUHM.  PeleHue )
HeJTMHEeHHBIX a/iredpanyecKux ypaBHEHUM U UX CUCTEM.

8. Pemenue auddepeHnpanbHbIX ypaBHeHU. UnicieHHOe ’
perieHre v depeHMaTbHBIX YPABHEHUI U UX CUCTEM.
DUHAHCOBO-3KOHOMHYeCKHe pacuyeTbl. (OCHOBHBIE

9. orneparopel Mathcad. VHterpamua Mathcad c 4
opucHbiMu  mporpammamu. CoBMecTHasi  pabora
Mathcad c Excel u Word.

10. Nureppeiic B MATLAB u KomaHjgbl o00miero
Ha3HaueHus. JneMeHThl s3bika MATLAB. Co3snanue 6
rpadukoB B MATLAB.

11. | IIporpammupoBanue B  MATLAB.  DjeMeHTbI 6
nporpaMmmupoBanvsi B MATLAB.

Hroro: 40

4.6. CamocTosiTe/IbHasi padoTa CTy/JeHTOB
Ne HasBanue pa3pesna / Tembl Buj 00nemM yacoB
n/ camocTosaTe/bHOH | Ounast | 3aouHas
n padoThI dbopma dhopma
OKCIIOPT M HWMIIOPT [JlJaHHBIX B [laKeTe
MathCAD. 3amuce u urteHue (haiiOBBIX
JMaHHbIX. PaiiyioBbIi TUM JaHHBIX MathCAD.
3anuce JJaHHBIX B (ailsl. UTeHre JaHHBIX U3 | BBIIOJIHEHUE
1 (datina. O6bmeH wuH(poOpMaIe C IPYTMMH | UHAWBUYa/IbHOTO 4
TPOrpaMMaMU-TIPUIOKEHUSIMHU. OO6MeH | 3a1aHUS
vH(dopMaleli € TeKCTOBLIM ITPOLIeCCOPOM
Word. O6bmen uHpopMaleid ¢ TabIMuHBIM
nipotieccopom Excel
be3MoyibHOe TIpOrpaMMUpOBaHue B TaKeTe | BIMOJHEHHE
MathCAD. TIIporpaMmupoBaHue JMHENHBIX | UHAWBU/Ya/lbHOTO
5 | @/rOpUTMOB. [TporpamMupoBaHue | 3a/laHust 4
Pa3BeTBJISOLUXCS aJIrOPUTMOB.
[TporpaMMupoBaHue L[UK/TUUeCKUX
aZIrTOPUTMOB.
[MognporpaMMa-QyHKLUsi:  OMHCaHWe U | BBITIOJIHEHUE
BbI30B. OrmnucaHre MNOANpPOrpaMMbI-QyHKIUN | UHAUBUAYATbHOTO
3 | ¥ JIOKa/bHBIA OrepaTrop TPUCBaWBaHUs. | 3aflaHUs 4
ObpaiieHre K ToAmporpaMme-(QyHKI[UH
MathCAD.
[TporpamMupoBaHue aJIrOPUTMOB B | BBIIOJIHEHUE
4 | noamporpamMmme-GyHKLHAN MathCAD. | uHAUBUYa/ILHOT'O 4
[TporpaMMUpoOBaHue JIMHEMHbIX alrOPUTMOB | 3a/laHUs




B noAnporpaMMe-(yHKLMH.
[TporpammupoBaHue Pa3BeTB/ISAOLINXCS
aZrOpyUTMOB B MOATPOrpaMmMe-(QyHKLUHU.
[TporpammupoBaHue LIMK/TAYEeCKUX
aJIrOPUTMOB B MOANPOrpamMmme-(QyHKLUH.

[lporpaMmupoBaHie THIOBBIX 337ad B
MOANpOrpaMMax-(QyHKLIUSIX MathCAD.
[TporpammupoBaHue Pa3BeTBIISIOINXCS
anroputMoB. IIporpaMMypoBaHWe IMKJIOB
TUIA aprpMeTUUeCcKou IIPOrPeCcCyuu.
[TporpaMMypoBaHue UTePal[UOHHBIX L[UK/IOB.
Co3panue TIPOTPaMMHOTO 6/10Ka.
WHcTpyKuus Add Line. OrnepaTop
BHYTPeHHero TmprcBavBaHus. [locTpoeHue
YCJIOBHBIX  BBbIp@KeHUH. Opranu3auusi
uKaoB. WHcTpykumsa otherwise, break,
continue, return. O6paboTKa OmMoOOoK.

BBITIOJTHEHUE
WH/VBU/1yaIbHOTO
3a/laHus

MopynbHoe NporpaMMHpOBaHue B
MathCAD. IIpeumyiectBa MOZYJBHOTO
NpOrpaMMHPOBaHMS. MopynsHoe
IporpaMMUpOBaHWe B IIpefiesiax OJHOr0
JIOKyMeHTa MathCAD. MopynsHoe
IIporpaMMHpOBaHue B HEeCKOJIbKUX
JNIOKyMeHTax MathCAD. [Iporpammsl
MathCAD B Internet

BBITIO/THEHHE
VH/VBU/1yalbHOT O
3a/laHUst

PellleHre HeJIMHEWHBIX YPaBHEHUH U CUCTEM B
nakere MathCAD. PemeHue HeWHeNHBIX
ypaBHeHHUH. PellleHre cucTeM ypaBHeHUM.

BBLITIOJTHEHHE
VH/VBUYaTbHOTO
3a/laHUst

PellleHre oNTUMHU3aLIMOHHBIX 33/lau B MakKeTe
MathCAD. PerieHve  ONTUMH3AIL[MOHHBIX
3ajau = 6e3  orpaHuueHuid.  PereHue
ONTUMH3ALIMOHHBIX 3a/lau C OrpaHUYeHUsIMU

BBITO/THEHHE
WH/UBU/yaIbHOIO
3a/laHuUs

O6paboTKa 3KCIIepUMEHTAIbHBIX [JaHHBIX B
nakete MathCAD.
MopenupoBaHue U
CTaTUCTUUECKUX JJAHHBIX
ITocTpoeHHe SMITUPHUECKUX 3aBUCHMOCTEH

obpaboTka

BBITIO/THEHHE
VH/VBU/yalbHOT O
3a/laHUst

10

3HakoMCcTBO co cpefoii MathLAB, pabora c
MaTpullaMH, TOCTpOeHue rpaduKoB

BBITIOJTHEHUE
WH/VBU/1yalbHOTO
3a/laHusi

11

Co3paHue 10/1b30BaTebCKUX (QyHKLUN

BBITIOJTHEHUE
WH/VBU/1yaIbHOTO
3a/laHusi

12

MogenupoBanue B cucreMe MathLAB B
cpese Simulink. Co3gaHue pocToi Mozenu

BBITIO/THEHHE
VH/VBU/yalbHOT O
3a/laHUst

13

MogenupoBaHie AWHAMUUECKUX CHUCTEM B
cpene Simulink

BBITIOJTHEHUE
WH/VBU/1yaIbHOTO
3a/laHusi

Hroro:
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4.7. KypcoBble padoThI / MPOEKThI
He nperycMOTpeHbI yueOHBIM TI/IAaHOM

5. MeToanueckoe obecrieueHue, 00pa3oBaTe/ibHbIe TEXHO/IOTHH

C uenvto (OpPMUPOBAaHWS W pa3BUTHS TMPO(eCcCHOHANTBbHBIX HABBIKOB,
00yUaroIIMXCsT UCITOJIb3YIOTCS MTHHOBAI[MOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH TTPU
peanu3aliid  pPa3/MYHBIX BHWOB ay/IUTOPHOW paboThl B COYETAaHUH C
BHEayJUTOPHOW. Vcrmosb3yeMble 00pa3oBaTe/bHbIE TEXHOJOTMM U METO[bI
HarpaB/eHbl Ha TIOBBIIIEHHWE KauecTBa IIOJATOTOBKM IyTeM pa3BUTUS Y
oOyuaroluxcs CriocobHocTel K caMo0oOpa30oBaHKIO 1 Halle/ieHbl Ha aKTHUBALAIO U
peas3alyio TMYHOCTHOTO TIOTeHI[Hala.

I[NperofaBanyie AUCIUILIMHBI BeJETCS C TIPUMEHEeHHeM C/IeAYIOIIUX BHUI0B
oOpa3oBaTe/IbHBIX TEXHOJIOTHM:

HugpopmayuoHHble mexHo02UU WCTI0/Tb30BaH1e 3JIEKTPOHHBIX
oOpa3oBaTe/ibHBIX PeCypcoB  (/IEKTPOHHBIM  KOHCITEKT, pa3MeIIleHHbI  BO
BHYTPEHHEH CeTH WIH T.I1.) P MTOATOTOBKE K JIEKI[USIM 1 TaD0OPATOPHBIM 3aHATHSIM.

Paboma e KomaHOe: coBMecTHass paboTa CTyAeHTOB B TpyMIe TIpU
BBIITOJIHEHUH JTa00paTOPHBIX pabOT, BLITIOTHEHWH IPYTIMOBBIX JOMAIITHUX 3a/IaHUM.

6. ®opMBI KOHTPOJISI 0CBOCHUS AUCLUII/IMHBI

Texywuli KOHMpO/b U OYeHKA pe3ybTaTOB OCBOEHHS yueOHOU TUCIUTIAHEI
OCYLLeCTB/ISIETCSL TIperiofaBarejieM B IIpOLiecCe TMPOBeJeHUs] NPAaKTUYeCKUX W
nabopaTopHbIX paboT, a Takke BbITIOJHEeHHs] 00yUaroIUMUCS WHAWBUAYATbHbBIX
3afaniid. Tekymasi aTTecTalusi CTYJEHTOB TPOU3BOAMUTCS B JUCKDETHBIE
BpeMeHHbIe UHTepPBaJIbl B CJIEYHOLIMX (PopMax:

« BBLITIOJIHEHHE JTab0paTOPHBIX PaboT;

e 3a111UTa 1abopaTopHbIX PaboT.

e HaMMCaHWe KOHTPOJIbHBIX paboT;

Hmozoebili KoOHMpOob TI0 pe3yJbTaTaM OCBOEHUS [UCLUIUIMHBI POXOJUT B
dopme 3auera (BK/IIOUaeT B ceOsi OTBET Ha TeopeTUUeCKHe BOIIPOCHI U pellieHue
TpaKTUYeCKHX 3a/au).

Cucrema OIleHUBaHUS YyueOHBIX [JOCTW)KEHUM CTYJeHTOB, OL[eHOUHbIe

CpeACTBa TpeZcTaB/ieHbl B (DOHZIE OI[eHOUHBIX CpeACTB K paboueil rporpamme
yueOHOM AUCHIUTIIHE (B TIPUIOYKEHUH).

7. YueOHO-MeTOJHUYECKOe 7| NporpaMMHO-UH(opMaIuoOHHOE
obecreueHye AUCIUIITHHBI

a) OCHOBHas /UTeparypa:

1. OpaxoHoB B. II. KomnbroTepHas Matemartvka. Teopus u npakrtvka / B. II.
ObsikoHoB. — M.: Homupk, 2000. — 1296 c.

2. Tymuk, H. B. KomnbioTepHoe MozieipoBaHue : yueOHoe mocobue / H. B.

Tymuk. — 2-e u3z. — CapartoB : By3oBckoe obpa3oBanue, 2019. — 230 c¢. — ISBN 978-
9



5-4487-0392-8. — TekcrT : anekTpoHHbIi // LudpoBoii obpazoBaTenbHbIi pecypc IPR
SMART : [caliT]. — Pexxum poctyma: https://www.iprbookshop.ru/79639.html

3. BosnixoHckasi, E. B. MogenupoBaHue CiyuyaliHbIX MpOLIECCOB B cCpeje
MathCAD : yuebHO-MeTonueckoe riocobue / E. B. BonxoHckast. — KanuHuHTpay, :
BI'AP®, 2019. — 184 c.— TekcT: 3neKTpOHHbIM // JlaHb : 3/IEKTPOHHO-
6ubsmoTeuHas cucrema. — Pexxum octyma : https://e.lanbook.com/book/160066

4. IsskoHoB B. I1. MATLAB. I1osHbiv camoyuutens. / B. I1. [IbiKOHOB. — M.:
OMK Ilpecc, 2010. — 768 c.

5. OesikonoB B. II. Simulink 5/6/7. Camoyuutens / B. I1. /IbsikoHOB. — M.:
OMK Ilpecc, 2008. — 784 c.

6. bypekoB, [I. B. Mathcad, Matlab, Matlab Simulink, Scilab B
3/IEKTPOTeXHUKe : yuebHoe rocobue / []. B. BypbkoB. — PocToB-Ha-[loHy : FO®Y,
2021. — 171 c. — ISBN 978-5-9275-3961-1. — TekcT : 3/1eKTpOHHbIN // JlaHb :
3/IEKTPOHHO-0MOIMoTeuHast cucrema. — Pexxum JlocTyna
https://e.lanbook.com/book/247073.

7. UepnukoBa O.C. KomribioTepHoe MojenvMpoBaHue : yuyeOHOe mocobue /
YepuukoBa O.C., KapmanoB B.C.. — HoBocubupck : HoBocubupckuii
roCyJapCTBEHHbIM TeXHUYeCcKuk yHuBepcuret, 2021. — 100 c. — ISBN 978-5-7782-
4531-0. — Tekct : 3nekTpoHHbIii // IlndpoBoii obpa3oBaTenbHblli pecypc IPR
SMART : [caiT]. — Pexxum poctyna : https://www.iprbookshop.ru/126562.html/

0) Jomo/THUTe/IbHAsI JTUTepaTypa:

8. besioB B. ®. ®yHKIMOHA/ILHOE MOZIE/IMPOBaHUE B CUCTEME KOMITbIOTEPHOM
MateMaTiku MATLAB : yue6. mocobue / B. ®. benos, /I. B. Jlorunos, A. H.
MaponoB. — CapaHck: M3a-8o Mopaos. yH-Ta, 2006. — 168 c.

9. OCHOBBI KOMIMBIOTEDHOTO MOJe/MpOBaHUe : yueOHO-MeTOANUeCKUi
KoMriekc / coctaBurenu I'. A. TronmembepgunoBa, H. A. Toiiranbaera, A. b.
XycynoBa. — Anmatel : Hyp-Ilpunt, 2015. — 175 c¢. — ISBN 9965-756-09-0. —
TekcT : 3nekTpoHHBIM // LIndpoBoii obpa3oBartesnbHbI pecypc IPR SMART : [caitt].
— Pexxum poctyma : https://www.iprbookshop.ru/67115.html/

10. Iusikono B. I1. Maple 9.5/10 B maTematuke, ¢u3rke u 06pa3oBaHUM
(+ CD-ROM) / B. II. esikoHoB. — M.: COJIOH-IIpecc, 2006. — 720 c. — (Cepus
«bubnmoreka npodeccroHana»).

11. CyBopos, C. B. Pabora B cpe/ie MaTeMaThueckoro peziakropa MathCAD :
Metoauyeckue ykasanus / C. B. CyBopos. — 2-e u3z. — Mocksa : MI'TY um. H.O.
baymana, 2019. — 40 c. — ISBN 978-5-7038-5182-1. — TekcT : 3neKTpOHHbIM // JlaHb

3/IeKTPOHHO-0MOMMoTeuHast cucTema. — Pexxum JIOCTyTIa
https://e.lanbook.com/book/204971.

12. OpsskonoB B. II. VisSim + MathCAD + MATLAB. BusyanbHoe
MareMaTtuyeckoe mogenvpoBsanue / B. I1. [IpsikoHoB. — M.: COJIOH-IIpecc, 2004.
— 384 c. — (Cepus «IlosiHOe pyKOBO/CTBO MOJIb30BaTeNs» ).

13. Kapaces, B. B. OcHoBbI Beiunic/ienuit B MathCAD : yue6HOe riocobue / B.
B. Kapaces. — Psizanb : PT'PTY, 2017. — 68 c. — TekcT : 37eKTpOHHbIM // JlaHb :
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3/IeKTPOHHO-0MOIMoTeuHast cucrema. - Pexxum JlocTyna
https://e.Jlanbook.com/book/168052.

14. CucteMbl KOMIMBIOTEDHOM MaTeMaTUKW: TIpueMbl paboTbl B cpejie
MATLAB : yuebHoe nocobue / U.M. becnianioBa [u ap.].. — Cankt-IleTepOypr :
CaskTt-IleTepOyprckuii  rocy/lapCTBeHHbIM  YHUBEPCUTET  IIPOMBIIIIEHHbIX
TeXHO/JIOruM U Au3ariHa, 2019. — 108 c. — ISBN 978-5-7937-1757-1. — TekcT :
3/1eKTpOoHHBIN // [ludpoBoii obpa3oBatenbhbiii pecypc IPR SMART : [caiiT]. —
Pexxum goctyma : https://www.iprbookshop.ru/102558.html

15. bopoguna, E. A. BreluuciuresnbHasgs MaTeMaTuka. [IprmeHeHue
nporpaMMHOM cpezibl Mathcad : yue6Hoe mocobue ayist By30B / E. A. bopoauHa, T.
P. fIrodapos. — CaHkT-ITeTepOypr : Jlanb, 2024. — 44 c. — ISBN 978-5-507-49151-
3. — TeKCT : 3/1eKTPOHHBIH // JIaHb : 3/IeKTPOHHO-0M0/MOTeUHasi CUCTeMa. — Pexkum
poctyna : https://e.lanbook.com/book/405518/

16. MapTbIiHOB H.H. Mathcad. Bbruucnenus, BU3ya/U3aLud,
niporpamMmmupoBanue — M.:KY INILI-OBPA3, 2000. — 527 c.

17. CoBetoB B.{. MogenvpoBanue cuctem: yue6Huk / b.51. CoetoB, C.A.
Akossnes. 5-e u3f., crep. M.: Boici. mk., 2009. — 343 c.

B) IHTepHeT-pecypchl:

18. MATLAB Getting Started Guide [OJnektponnbiii pecypc] // The
MathWorks, Inc.: [oduiimanbHbii caiiT Koprioparjuu]. — [Natick, 2010]. — 280 c. —
Pexxum pocrtyma: http://www.mathworks.com/help/pdf_doc/matlab/getstart.pdf. —
[JokymeHT B ¢hopmate PDF, nocTymneH [s1 cCKauMBaHus].

19. Simulink Getting Started Guide [OnekTpoHHblii pecypc] // The
MathWorks, Inc.: [opuimansHbiii canT Kopriopauuu]. — [Natick, 2010]. — 93 c. —
Pexxum poctymna: http://www.mathworks.com/help/pdf_doc/simulink/sl_gs.pdf. —
[JokymeHT B ¢popmarte PDF, noctyneH f1s1 ckauMBaHus].

20. Simulink User’s Guide [OnektponHsiii pecypc] // The MathWorks, Inc.:
[oduumanbHbI caT Kopriopatuu]. — [Natick, 2010]. — 1880 c — Pexxum goctyna:
http://www.mathworks.com/help/pdf_doc/simulink/sl_gs.pdf. — [/lokymeHT B
dbopmate PDF, nocTtyrieH [/ CKauMBaHUs .

21. OnekTpoHHO-0MbOMMOTEeUHas crcTeMa JlaHb https://e.lanbook.com/

22. lludposas 6ubmoreka IPRsmart https://www.iprbookshop.ru/

8. MaTepHna/ibHO-TeXHHUYECKOe of0ecrieueHre AU CIUITHHBI

[yiss poBefieHsT JIEKIIMOHHBIX W 71a00paTOPHBIX 3aHATUNM PEKOMEHAYEeTCS
WCTIO/b30BaTh TMpOrpaMMHOe obecrieueHUe: ceTeBasi OrepaljiOHHasi CHUCTeMa
cemeiictBa Microsoft Windows (Windows XP wmu Gosee mo3zaHss); cucTemMa
KoMmribloTepHOl MaTemMatuku MATLAB Bepcun R13 umm 6Gosiee mo3gHeH,
BK/IFOYaroITiasi 00a repBUYHBIX TMporpaMMHbIX npoaykta (MATLAB u Simulink)
kopnopauuu The MathWorks, Inc., Mathcad

JleKLIMOHHBIE 3aHSTHSA: KOMIJIEKT 37€KTPOHHBIX Tpe3eHTaluii/C/1ai/oB,
ayJIUTOpUsl, OCHAIlleHHasi TIpe3eHTAlMOHHOW TeXHUKOW (TIPOeKTOp, 3KpaH,
KOMITbIOTeP/HOYTOYK) U T.I.
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https://e.lanbook.com/
http://www.mathworks.com/help/pdf_doc/simulink/sl_gs.pdf
http://www.mathworks.com/help/pdf_doc/simulink/sl_gs.pdf
http://www.mathworks.com/help/pdf_doc/matlab/getstart.pdf

JlabopatopHbie paboTel: mabopatopusi Kadeapsl WMTC, ocHaiieHHast
MYJIbTUMEJUHHBIM TIPOEKTOPOM, WHTEepPaKTUBHOMN JIOCKOH, ceTeBOU
UHPPACTPYKTYypOli M OpPraHM30BaHHBIM [JIOCTYIIOM B VIHTepHeT, I1aKeThbl
MathCAD/MATLAB.

ITpouee: pabouee MeCTO Mpero/aBaTesisi, OCHAI[EHHOE KOMIIbIOTEPOM C
noctyrnoMm B MIHTepHeT, paboure MecTa CTY[eHTOB, OCHAIl[eHHbIe KOMITbIOTEpaMH
Cc pgoctyrioM B UHTepHeT, mpeAHa3HAueHHble [jisi pabOThl B 3/€KTPOHHOU
obOpa3oBaTebHOU cpefie.
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9. JIuCT JOMO/THeHUM M U3MeHeHUH

n/n

Hdara
BHeECEeHHsA
W3MeHeHHu /
JIOTI0/THEHHSA

OcHoBaHue

Copepxanue usmMeHeHnus /
AOIIO/THEHUS

JIuna, noATBepXXAawIye
H3MeHeHHe / JOIo/THeHHue
3aBenyronmii | [JupekTop /
Kadeapoii JleKaH
(DPamunus, (Pamunus,
uHuyuaswl, UuHuyuawl,
noonucsn) noonucs)
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