EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

MCT

AwnpekTop ugg;% Ta, b}aTC\IaTHKH ecTe-
CTBORHHILE 4 TSI |
Lok | ﬂl B.UepHoycona/

7 5N 3
ey @'IBF JTATO»

PABOYAS ITPOI'PAMMA JTUCIHUAIIINHBI
b1.B.01./1B.02.02 MOJAEJIMPOBAHUE CJOKHbIX CUCTEM
C NIPUMEHEHUEM COBPEMEHHBIX ITPOT'PAMMHBIX CPEJACTB

Hanpasaenne noaroroBku: 01.03.02 IlpuknagHas MaremMaTuka 1 HHPOPMATHKA
HanpaBaennocts (mpoduiab): MoaenupoBanue u 1udpoBU3aIus COMHATbHO-3KOHOMHUECKUX
CUCTEM

KBanundukauus (crenenn): oaxanasp

®opma o0yueHUs: ounas

NHCcTHTYT: MaTeMaTUKH, €CTECTBO3HAHUS U TEXHUKHU

Kadeapa: maremarnueckoro MoaeTupOBaHUsI, KOMIIBIOTEPHBIX TEXHOJIOTUH U MHGOPMAIIMOHHOM
0€30MmacHOCTH

o4Has ¢popma 0YHO-3204HAasI 3a04yHas popma
dopma
Kype 4
Cemectp 7
Jlexnun 12
JlabopaTopHble 3aHATHUS 24
IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 12
B T. 4. IPAaKTH4YecKas MOAT0TOBKA
. 3aver

®opma(bl) MPOMEKYTOYHON aTTeCTALINU
Kourpous
HNuble popmbl padoThl
CamocrosiTesibHas padoTa 24

Bcero yacos: 72

TpyroeMkocTb: 2 3a4eTHBIX eJMHHII.

Pazpabotuuk(u) paboueil mporpamMmmsl:
KaHOuoam _huzuko-mamemamuiyeckux HayK, OOUeHm E.B. Uronmnna

Created by free version of DocuFreezer


https://www.docufreezer.com

|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Henab u3ydeHusi TUCHUIUIMHBI: SIBISIOTCS YIUIYOJI€HHE M 3aKpeIlieHuE 3HAHWUM
CTYJICHTOB O CHCTEMHOM IOJXOJI€ B pa3pabOTKE MOJENEH CIOXKHBIX CUCTEM C y4eTOM
COOJNIO/ICHNs  YCIIOBUA  yCTOWYMBOCTM HAa OCHOBE MPUMEHEHHUS COBPEMEHHBIX
IPOTrPaMMHBIX CPEICTB.

3amauu u3y4eHus JUCHUILINHBI:

— W3YYCHHE OCHOBHBIX MOHATHUI U METOJOB MAaTeMaTHYECKOrO0 MOJEIIUPOBAHUS,
0COOEHHOCTEH MOJIETMPOBAHNS HEYCTOMYHMBBIX CUCTEM (OOBEKTOB, IPOIIECCOB);

— 3HAKOMCTBO C KJIAaCCMYECKMMU W COBPEMEHHBIMU METOAAMHU HCCIIECIOBAHUS
YCTOMYUBOCTHU CIIOKHBIX CUCTEM;

— ¢opMHUpOBaHNE YMEHHS MPUMEHITH COBPEMEHHBIE MPOTPAMMHBIE CPEICTBA IS
MOJICTUPOBAHUS CIIOKHBIX CUCTEM U UCCIEOBAHUS UX YCTONYMBOCTH.

Mecto nucuuniaunbl B cTpykrype OIIOIL: peanusyercs B pamMkax BapUaTUBHOMN
gacTu (4acTu, opMuUpyeMol ydacTHHKaMU oOpa30oBaTeJIbHBIX OTHOIIEHUI) Onoka Bl.
Jucruminasl (MOIyIH).

Ilnanupyembie pe3yJibTaThl 00y4eHHs MO TUCHHUILIMHE, COOTHECEHHbIE C WH-

AUKATOPAMM JIOCTHKEHHSI KOMIETEHIH

Kon NuaukaTopsbl 10CTHAKEHHUSA IInanupyemble pe3yJbTaThl 00yYeHHSs
KOMIIETeHIIH U KOMIIeTEeHIIUH 10 JMCIHHUIIHHE
INKC-1 3HaTh: 3Haert:
- METOJIbI ¥ IPUEMBI (POpPMATTU3AINH | — CIIOCOOBI pa3pabOTKU MAaTEMaTHYECKUX U
3ama4y, s3bIKM  (DOpManU3allii | KOMITBIOTEPHBIX MOJIENEH C UCTIOIb30BAHHEM
(GYHKIMOHAIBHBIX  crneuu@uka- | GyHKIMOHAIBHBIX BO3MOXHOCTEHN IpO-
LM rpaMMHBIX cpeacTB Maxima u Scilab;
- TPUHLMUIIBI TIOCTPOCHHUS W BHJBI | — THUIOBBIE pEIICHUS W OUOJMOTEKH MpO-
APXUTEKTYPHI IPOrPaMMHOTO | TPAMMHBIX MOAYJEH (B yacTHOCTH: Maxima u
o0ecrieueHHs; Scilab).

- TUTIOBBIC pEUICHUS, OUOIMOTEKH
IPOrpaMMHBIX MOJyJeH, 1mabo-
HBI, KJ1acChl 0OBEKTOB, UCIOIB3Y-
eMBbIe TIpH pa3paboTKe MporpaMm-
HOT'0 00ECIICUCHMUSI.

Ymers:

- BbIpa0OaThIBaTh BAapUAHTHI pealu-
3alM TMPOTPAaMMHOTO oOOecrede-
HUS;

- IPUMCHATH METOJbI U TCXHOJIOTHHU
POEKTHUPOBAHUSL MPOrPAMMHOI0
oOecrieyeHus, MPOrpaMMHBIX HH-
tep¢eiicoB, cTpykTyp u 0a3z naH-
HBIX.

YmMmeer:

— OCYIIECTBISITH BHIOOP MPOTPAMMHOTO
oOecrieyeHns I HCCIEAOBAHUS MOJACICH
CHCTEM;

— HpI/IMeHHTB METOAbI U Cpe)ICTBa HpOCKTI/I-
pOBaHMSI ~ TPOTpaMMHOrO  oOecreueHus,
CIPYKTYp MJaHHBIX, IPOTPAMMHBIX HWHTEP-
(elicoB IS KICCTIETIOBAHUS CUCTEM.

Baapers:

- JIGUCTBUSMHU MO pa3pabOTKe U CO-
[JIACOBAaHUIO TEXHUYECKUX CIIe-
nupuKanuid  Ha  [pPOrpaMMHBIE

Baapeer:

- (hYHKIIMOHAJILHBIMH BO3MOXKHOCTSIMH TIPO-
rpaMMHBIX cpeicTB Maxima u Scilab He-
00XOIMMBIX JIJISl MOJICTTMPOBAHHUS M HCCIIe-
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KOMIIOHEHTHI; JIOBaHMsI YCTOWYMBOCTU CUCTEM.

— JEUCTBUSMM IIO COIVIACOBAaHUIO
TpeOOBaHUII K MPOrpaMMHOMY
00€CIEeYeHnI0 C 3auHTEPecOBaH-
HbIMU CTOPOHAMHM, paclpeee-
HUIO  33JlaHuil  Mexay  Ipo-
IrPaMMHUCTaMU B COOTBETCTBUH C
TEXHUYECKUMU CIeUU(PUKALUIMH,
OCYILIECTBJICHUIO KOHTpOJII BBI-
IIOJIHEHUs 3a/laHuil, (opmupoBa-
HUIO OTYETHOCTH B COOTBETCTBHUM
C YCTaHOBJICHHBIMHM pErJlaMeHTa-
MH.

1. COAEP’ KAHUE U OB BEM JUCHUIIJINHbI
€ YKa3aHHeM KOJIMYeCTBA YACOB, BblJIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alouiuxcsi
¢ nmpenojaasartesieM (110 BUIaM Y4eOHBIX 3aHSATHI) M HA CAMOCTOATEILHYI0 PadoTy

Ounas ¢popMma 00yueHuUs1

Ne HauMeHoBaHuUe pa3iejioB H TeM Beero Aya. 3anstis Cawu.
4acoB JK 113 Jb Pa6.
Pa3nen 1. OcHOBHBIE aceKTHI MojleTupoBaHus. MaTema- 24 4 8 4 8
THYECKOe MOIeJIUPOBAHHUE.
1 | Tema 1. Ucropuueckuit 0030p pa3BUTHS MOJCIMPOBA- 3 1 2

HusA. OCHOBHBIE MOHATUS MOAEIUpoBaHusA. Poib mone-
JUpOBaHUA B Hayke M TexHuke. KommbrorepHoe mone-
nupoBanue. O0mas cxema MOCTPOEHUsT MOAeNnu. AJek-
BaTHOCTH Mozenei. Kiiaccudukanust moneneil.

2 | Tema 2. MaTeMaTu4ecKoe MOJCITMPOBAHUE U ITAIIbI MO~ 11 2 4 2 3
CTPOEHMsI MaremaTudeckux wmojeneil. IIpumepsr mo-
CTpOEHUs1 MaTeMaTHueckux Mojeneil. [loctpoenue 0e3-
pa3MepHbIX 0000IIEHHBIX Mojeneid. Meroasl uccieno-
BaHUs MOJIEJEH, YMCIEHHOEe MoienupoBanue. Kombro-
TEPHBIM BBIYUCIMTENBHBIA JKCIIEpUMEHT. lIpakTnue-
CKO€ HCIIOJIb30BaHUE ITOCTPOCHHOM MOJEIU U aHaJIW3
PE3YJIBTaTOB MOJEIUPOBAHMUS.

Tema 3. CucteMHBIN TIOAXO0] B MOJICTMPOBaHUU. Moie- 11 2 4 2 3
JIMPOBAHME CIIOKHBIX CHCTEM. MOJIENH PErPeECCHOHHOTO
aHaju3a. MOENUPOBaHUE CTOXACTUYECKUX CHCTEM.
MoenupoBaHie CHCTEM aBTOMATHYECKOTO PETYIIHPO-
BaHMs M yIpaBjeHus. Pa3BUTHE TEOpHH aBTOMAaTHYeE-
ckoro ympasjieHus. OCHOBHBIE IOHATHS TEOPHH aBTO-
MaTHYECKOr0 yIpaBjeHus. MareMaTn4ecKue MOICITH-
pOBaHME CHCTEM YIIPaBJIEHUs. BpeMeHHbBIE U YaCTOTHEIE
XapaKTepPUCTHKKM THIIOBBIX 3BeHbEB. IIpeobOpaszoBanue
Jlannaca u nepearouHas QyHKIUS.

Pa3nen 2. OcHOBHBIE BONIPOCHI TEOPUH YCTOIHYNBOCTH CH- 24 4 8 4 8
cTeM
3 | Tema 4. TloHsTHE YCTOWYHMBOCTH, ACHMIITOTHYECKAS 3 1 2

YCTOMYHMBOCTh. Y CTOMYMBOCTh pelleHui auddepeHiu-
aJIbHBIX YpaBHEHUHU. BBl yCTOWYHMBOCTH.




4 | Tema 5. Meroasl JIsamyHOBa B TEOpUH YCTOHYHUBOCTH 11 2 4 2 3
JBUKEHUS: TIepBBIA MeToj JIamyHoBa, BTOpPOMl METO.
JlanmyHoBa. YCTOMYMBOCTH CHUCTEM aBTOMATHYECKOTO
ynpasieHus. CrienrajibHble BOIIPOCHI TEOPUH YCTONYH-
BOCTH.

Tema 6. Meton (a3oBoii mmockocT. MazoBsie mopTpe- 11 2 4 2 3
TBI JIMHEHHBIX crcTeM. OcobeHHOCTH (ha30BBIX MOpPTpE-
TOB HEJIMHEHHBIX CHCTEM. MeETOIbI MOCTpoeHHs (haz3o-
BBIX [TOPTPETOB HEIMHEWHBIX CHCTEM

Pa3znen 3. [IpuMeHeHHe POrPaMMHBIX CPEICTB 15 pa3- 24 4 8 4 8
padoTKu, aHAIM32 U BepuuKaIMu MojeJiei
Tema 7. OcHOBBI pabOThl B CHCTEME KOMITBIOTEPHOM 12 2 4 2 4

MaTeMaTHKd Maxima. UucIeHHbIE METOABI peIIeHUs
muddepeHManbHbIX ypaBHeHHH. Haxoxnenue perte-
HUM  1uddepeHnanbHbpIX  ypaBHEHUH B CHCTEME
Maxima

5 | Tema 8. OcHOBHBIC KOHCTPYKIIUH SI3bIKa. AprdmMeTHye- 12 2 4 2 4
ckue BbIpakeHus B Scilab. @opmaTHbIN BBIBOJ B KO-
MaHJIHOE OKHO. PaboTa ¢ 4YHMCIOBHIMH MaccHBaMu B
Scilab. IToctpoenne u odopmienue rpadpukoB QpyHK-
UUii. YCIOBHBIE ONEPATOPHI U ONEPATOP LHUKIIA C YCIIO-
BueM. [lukiibl ¢ mapameTpoM u 00pabOTKa MacCHBOB.
[Ipumepbl WccnenoBaHUA IWHAMHYECKHMX CHUCTEM B
yCIOBHSAX HeonpeaeaeHHocTH. CucreMa BU3yaabHOTO
mozaenupoBanus XCOS Scilab. Tyn6oke SYSTEMS
AND CONTROL.,

Dopma omuemnocmu: 3auem

Hmozo 3a cemecmp 72 12 24 12 24
B T.9. IPAKTUYICCKAA IMOAT0OTOBKA
HUTOTIO: 72 12 24 12 24

OuHo-3204Has opma 00yUeHUS HE peaiu3yeTcst
3aouHasi popma o0yueHHsI He peau3yercs

I1l. OHEHOYHBIE MATEPHAJIBI VISI TIPOBENEHUSI TEKYIIEA "
INPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIINXCA ITO AUCHUIIJIMHE

Tekymias aTTecTarus TpoBOIUTCS B (opMe KOHTPOJILHON paboThl, TecTa, pedepara,
TBOPYECKOTO 3aJ]aHus, Keica U Jp.

TunoBoii BApMAHT KOHTPOJIbHOM PadoTHI
Yunpaxkuenue 1. /{111 3a1aHHON CUCTEMBI ONPEIEIUTE TUIT U XAPAKTEP YCTOMYUBO-

CTH ToJioxkeHus paBHoBecusl. [locTpoiite pazoBbie mopTpeTsl B Maxima.
{ Xy =x+ 3y
Y = —6x — 5y
Ynpaxuenue 2. [Ipu xakux 3HayeHUsX napamerpa ac€R mpuBeneHHas cuctema
MMeEET MOJI0KEHHE PABHOBECUSI M OHO siBIsieTcs cemsioM? y3nom? (okycom? Kakoi npu

ATOM cucTeMa umeeT (Ha3zoBbIi MOpTpeT?




{ Xy = 2ax+y

Y = ay — 2ax

Yunpaxuenue 3. [loctpoiiTe ¢azoBbie HOPTPETHI AJII HEOAHOPOIHON CUCTEMBI:
{ X =3x—3
ye=2x+y—1

IIpumepHas TemaTuka pedeparon
1. Ucnonb3oBaHue MakeTa MPUKIAAHBIX porpaMm Scilab mist uccnenoBanus Moaeneit
JTUHAMUYECKHUX CUCTEM.
HccenenoBanne yCTOWYMBOCTH CUCTEM € IIOMOUIBIO BBIYUCIUTEIIBHBIX ITAKETOB.
Buzbl ycTOMYMBOCTH CUCTEM U METOBI UCCIIETOBAHMS.
[Mouck ycroitunoro pemerus OJY ¢ momorisio makera Maxima.
Meton noctpoeHus $pazoBoil MIOCKOCTH.
MopnenupoBaHue CUCTEM aBTOMAaTUYECKOTO PEryJIUPOBaHUSA U YIIPABIICHUS.

SEORFRYN

[TpomexyTouHas arrectanusi 0Oy4yarOUIMXCs OCYILECTBISETCS B (opMe 3adera C
HCIIOJIb30BAaHUEM CIIEIYIOIINX OLEHOYHBIX MATEPHUAIIOB:
Bonpocsl k 3auerty
(7 cemectp, ouHas popMma 00y4eHUs1)

1. Wcropuueckuii 00630p pa3BUTHs MOJeAMpoBaHUs. OCHOBHBIE TOHSITHS MOJEIUPO-
BaHMs. Poib MoznenupoBaHUs B HAYKE U TEXHHUKE.
2. KommerotepHoe monenupoBanue. OO0mias cxema ImoCTPOCHUS MOJIEIH.
3. AnexBaTtHOCTh Mozenen. Kitaccudukarus Moaenei.
4. MaremaTuyecKkoe MOJECIUPOBAHNUE U ITAMbl IOCTPOCHHSI MATEMAaTUYECKUX MOJEIIEH.
[IpuMepsl TOCTPOEHUST MAaTEMATHYECKUX MOJCIIEH.
5. Tloctpoenue Ge3pazMepHbIX 0000IIEHHBIX MOJeIeld. MeTobl uccae10BaHusl MOJie-
JIe, YACIEHHOE MOJIEITUPOBAHHKE.
6. KoMmbloTepHbIN BBIYMCIUTEIBHBIN JKCHepuUMeHT. [IpakTudeckoe HCHOIb30BaHHE
OCTPOEHHOM MOJENH U aHAJIU3 PE3YIBTATOB MOJAEIUPOBAHHUS.
7. CucteMHbIN TOAXO0/ B MOJEIUPOBAHUU. MoIeTMpPOBaHUE CIIOKHBIX CUCTEM.
8. Mogenu perpecCHOHHOTO aHaIH3a.
9. MopenupoBaHrEe CTOXaCTHUECKUX CHCTEM.

10. MoaenupoBaHrue CUCTEM aBTOMATUYECKOTO PETYJIMPOBAHUS U YIIPABJICHUS.
11. OCHOBHBIE MMOHATHS TEOPUU ABTOMATUYECKOTO YIIPABJICHUS.

12, MareMaTuyeckue MOJICIMPOBAHUE CUCTEM YIIPABJICHUS.

13. IloHATHE YCTOWYMBOCTH, ACUMIITOTHYECKAS YCTOWYHMBOCTh. Y CTOMYHMBOCTH
pemenuit nuddepeHnanbHBIX YpaBHeHUNH. BUIbI yCTOWYMBOCTH.

14. Metonsl JIsmyHOBa B TEOpUM YCTOMYMBOCTH ABHXKEHUS: MEPBbIA MeTOx JId-

IIyHOBA, BTOpOor meTox JIsanmyHoBa. Y CTOMYUBOCTh CUCTEM aBTOMATUYECKOIO yIIpaBJe-
HudA. CnenyalibHbIe BONPOCHI TEOPUU YCTOMYUBOCTH.

15. Meron ¢azoBoii miockocTu. PazoBbie MOPTPETHI JHHEHHBIX cucTteM. Oco-
O6eHHOCTH (DA30BBIX TOPTPETOB HEIMHEUHBIX CHCTEM.

16. OyHKIMY U KOMaHIbl CUCTeMbI Maxima.

17. VYrpaBieHue npoueccom BeluucieHnid B Maxima.

18. [Ipocreiine mpeoOpazoBaHus BbIPAKEHUI.
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19. Pemenue anredpanyeckux ypaBHEHUN U UX CUCTEM.

20. I'padrueckre BOZMOXKHOCTH.

21. Uucnennbie MeToAbl perieHus nuddepeHnalIbHbIX YPaBHEHUH .

22. O6mue cBeneHus o nuddepeHInaIbHbIX YPAaBHCHUSX.

23. Uucnennble MeTONbI pemieHus 3anaun Komu s oOblkHOBeHHOTO audde-
PEHIIMATBLHOTO YpaBHEHUS MIEPBOT0 MOPSIIKA.

24. Meron Ditnepa. Meron Pynre-Kyrra 4 nopsiika TOYHOCTH.

25. Pemenne kpaeBbIxX 3a1a4 JUisi OOBIKHOBEHHBIX JAU(PEpeHIINANbHBIX ypaBHe-
HUW METOJI0M KOHEUYHBIX Pa3HOCTEH

26. Haxoxnenue pemenuii nuddepeHmanbHbIX ypaBHeHUH B cucteMe Maxima.
27, Berpoennbie (QyHKIMHM 7S HaXOXKJIEHUS pemeHuil audQepeHnanbHbIX
ypaBHEHUH B cucteMe Maxima

28. Pemenne nuddepeHIManbHpIX YpaBHEHUI U UX CUCTEM B CUMBOJIBHOM BH/JIE.
29. [TocTpoenue TpaekTopuil U MoJIA HampaBieHUuN TudPepeHInaIbHbIX ypaBHe-
Hull B cucteme Maxima

30. Peanuzanus yucieHHBIX METOJOB pemieHus 3aaaund Ko st oObIKHOBEH-
HBIX AU depeHInaIbHbIX ypaBHEeHUH B cucTeme Maxima

31. Peanm3anus metoa Ditnepa B cuctreme Maxima

32. Peanuzanus metona Pynre-Kyrtra B cucreme Maxima.

33. OcHOBHBIE KOHCTPYKIIMHU S3bIKA U apupMeTHUIecKre BhipakeHus B Scilab.

34. dopmaTHBIN BBIBOJ] B KOMaHHOE OKHO. PaboTa ¢ 4MCIIOBHIMH MacCUBaMU B
Scilab.

35. [TocTpoenue u opopmieHue rpadukoB GyHKIUM.

36. YcioBHBIE ONEpaToOphl U OMepaTop LUKIA ¢ yciaoBueM. LIMKibI ¢ mapameTpom
1 00paboTKa MacCHBOB.

37. [Tpumeps! UccIenoBaHUsS AMHAMUYCCKAX CHCTEM B YCIIOBUSAX HEOIPEIACIICH-

HoctH. Cucrema BusyanbHOTO MojaenupoBanus XCOS Scilab. Tyn6okc SYSTEMS
AND CONTROL.

Bomnpocsl k 3k3aMeHny

(7 cemecTp, ouHas popMa 00y4eHUs1)
1.MaremMaTrueckoe MOJIETMPOBaHHUE.
2.3JTanbl MOCTPOCHUSI MATEMATUYECKUX MOJIETIEH.
3.Peanuzanus MaTeMaTHYECKUX MOJIEEH B BUJIE KOMITBIOTEPHBIX MPOTPAMM.
4.IlpakTyeckoe UCHOJIb30BaAHUE MMOCTPOCHHONW MOJENIM U aHAIU3 Pe3yJIbTaTOB MO-
JEIUPOBAHMUS.
S.IlepBbiii meTo JIssmyHoBa.
6.BTopoii (mpsimoit) metox JlsmyHoBa.
7.Knaccudukauuss MaTreMaTH4eCKUX MOJIEJel B 3aBUCUMOCTH OT CIIOKHOCTH O0b-
€KTa MOJICJIMPOBAHUSI.
8 Knaccudukanus MareMaTH4eCKuX MOJIele B 3aBUCMMOCTH OT OllepaTopa Moje-
.
9.Knaccudukanus MareMaTuuecKux Mojeiiel B 3aBUCHUMOCTH OT TapamMeTpOB MO-
JEJIH.



10.Knaccudukarms MaTeMaTHYECKUX MOJIEICH B 3aBUCUMOCTH OT IIeJIeH MOJIeIH-
pOBaHUS.

11.Knaccuduxanus B 3aBUCUMOCTH OT METOJOB peanu3alluu.

12.OCHOBHBIE NOHATHUS TEOPUU YCTOUUHUBOCTH.

13.TeopeMbl 00 yCTOMYUBOCTH CUCTEM JIMHEUHBIX MU PEepeHIINATbHBIX YPaBHEHUN
14.HexoTopble KpUTEpUH YCTOMYUBOCTH.

15.YcToHunBOCTh pellieHU HEMMHEHHBIX TU(depeHINaTbHBIX YPaBHCHUIA.

16.Y cTOMYMBOCTD CUCTEM aBTOMAaTUYECKOTO YIIPABIICHHUS.

17.AGCOIIOTHASL YCTOMYHUBOCTb.

18.Crabunuzanus ynpaBisieMbIX ABIKEHUH.

19.YcToluMBOCTD ¥ ONITUMAIBHOCTD ITPOLIECCOB YIIPABIICHUS.

20.CuHTe3 cCTaOUIU3UPYIOMINX aJaNTUBHBIX YIIPABICHUH.

21.YCcTOMYMBOCTh ABUKEHUSI MEXAaHUYECKUX CUCTEM.

22.YCcTOMYHUBOCTH CUCTEM C PACIIPEAECICHHBIMU [TApaMETPAMM.

23.0OcHOBBI Pa0bOTHI B MTAKETE MPUKIATHBIX Tporpamm Scilab.

24 . Apubmetuueckue BerunciaeHus. [loctpoenue rpadukos.

25. Pemenue nuddepeHnuanbHbIx ypaBHeHuid B Maxima.

26. YnucneHnHble METOBI perieHus AuddepeHnaibHbIX YPaBHEHHM.

27. Haxoxnenue pemeHuid quddepeHnranbHbIX ypaBHEHUN B cucteMe Maxima.

28. [locTpoenue TpaeKTOpHii U MOl HANIpaBieHU nuddepeHIInaIbHbBIX YPABHEHHM
B cucteme Maxima.

29. OcHOBBI pabOTHI B CUCTEME KOMITBIOTEPHOM MaTeMaTUKH Maxima.

30. IIpumepsl ucciienoBaHusl TUHAMHAYECKUX CHUCTEM B YCIIOBHUSIX HEONPEAECICHHO-
CTH.

31. Cuctema BuzyansHoro mojenupoanus XCOS Scilab.

IV. IEPEYEHDB JJUTEPATYPBI, HEOBXO/IJUMOMH 1JIs1 OCBOEHUSI JIUC-
HOUTTJIMHBI
4.1. OcHoBHasI JIUTEPATypa

1. Jlucsaxk, H. K. MoaenmupoBanue cuctem : yueOHoe nocodue : [16+] / H. K. Jlucsk,
B. B. JIucsk. — PoctoB-Ha-/lony ; Taranpor : FOxHbIi (eaepanbHblil yHUBEPCUTET,
2017. — Yacts 1. — 107 c¢. : wi — Pexwmm npocTyma: Mo TOAMHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=499733 (nata  oOparieHus:
24.08.2021). — bubsmorp.: ¢. 101-102. — ISBN 978-5-9275-2504-1. — Tekcr : 31ek-

TPOHHBIN.
2. llabapmmua, M. C. OCHOBBI KOMIBIOTEPHONM MATEMATHKHU: 3aJa4d CUCTEMHOIO
aHanu3a W ympaBieHuss : ydyeOHoe mocoome : [16+] / W. C. lllabapmmuHa,

E. B. Kopoxoga, B. B. KopoxoB. — Poctos-na-Jlony ; Taranpor : FOxusbrii dene-
panbHbIi yHUBepcuTeT, 2018. — 76 c. : un. — Pexxum goctyna: 1o Mmojnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=577786 (mara  oOpameHus:
24.08.2021). — bubauorp. B kH. — ISBN 978-5-9275-3118-9. — TekcT : 371€KTPOH-

HBIN.


https://biblioclub.ru/index.php?page=book&id=499733
https://biblioclub.ru/index.php?page=book&id=577786

4.2. JlonoJIHUTEJIbHAA JIUTEPATYypPa

1. I'youna, T. H. Pemenue nuddepeHnanbHbpIX YpaBHEHUNH B CHUCTEME KOMITbIO-
TepHON MaTeMaTuku Maxima : yueOHoe nocobue / T. H. I'youna, E. B. Auaponora
; DegepanbHOE areHTCTBO MO 00pa3oBaHuIo, Enenkuil rocyjapcTBEHHBIN yHUBEP-
cuteT uM. . A. bynuna, llentp cBoGoHOTrO nporpaMMHoro odecrnedeHus. — Einer :
Eneuxwuii rocynapcrBeHHblid yHuBepceuteT uM. M. A. Bynuna, 2009. — 99 c¢. — Pexxum
J0CTyna: o MOJIMKCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=272098 (nata  oOparieHus:
24.08.2021). — bubmuorp. B KH. — TEKCT : 3JIEKTPOHHBIH.

2. Uronuna E.B. IlporpamMmMHble cpeacTBa MaTeMaTH4YE€CKOTO MOJAEIUpPOBa-
HUA. YueOHoe mocobOme. - Emerr — 2019. http://www.elsu.ru/uploads/files/2020-
10/1603134806_uchebnoe-posobie-igonina-2019.pdf

3. Macuna O.H., Ipyxununa O.B., Panonopt JI.b. DnemeHTbI T€Opun yCTOWYHUBO-
CTM MaTEMaTUYECKUX MOJEJEN ympaBiisieMbIX cucteM. — Enen: Enenkwuii rocynap-
CTBEHHBIM  yHuBepcuter uM. W.A.  bynumna, 2019. - 143 ¢
http://www.elsu.ru/uploads/files/2020-

04/1586241874 maket_masina_druzhinina_rapoport.pdf

V. IIEPEYEHb PECYPCOB UH®OPMAILMOHHO-

TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXO/JUMBIX

JJISI OCBOEHUSA TUCHUIIJIMHBI

Ne
nn

Cchlika Ha HaumeHoBaHue pa3padoTku B

o . HJocrynHocrs
HH(OpPMalLMOHHBII pecypc 3J1IeKTPOHHOM dopme

http://edu.ru/ Poccuiickoe oopa3zoBanue:
degepaJbHbIN OPTAL. CBoOoHBIH JOCTYI
Bkurouaer

CCBUIKM Ha IMOPTaJibl U CaNThI
00pa3oBaTeNbHBIX  yUpEKIIe-
HUi; rocynapcTBeHHbIE 00pa-
30BaTeIbHBIE CTAHAAPTHI; HOP-
MaTHBHbIE JOKYMEHTHI; KaTa-
JIOT AKCKYpCHM M 0Oyuaromux
IPOTPaMM.

http://citforum.ru/database/osb WudopmarmonHo-
d/contents.shtml AHAJTUTHYECKUE MaTePUAITBI CBOOOIHBII JOCTYI

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

- HCTEM b
http://www.biblioclub.ru cuctema (3bC) KOMIIBIOTED.
VYHuBepcuTeTckas 6ubiImoTeKa oH- o
naiin B nanbneiimem npeno-

Perucrpanus yepes nro-

DNeKTPOHHO-OMOIMOTeYHAs . .
00l YHUBEPCUTETCKUI

CTaBJIACTCA HCOTpaHUYCH-



https://biblioclub.ru/index.php?page=book&id=272098
http://edu.ru/
http://www.biblioclub.ru/

HbI UHAUBU1yaIbHbIA
JOCTYII U3 JII0O0H TOUYKH,
B KOTOPOU MUMeeTCs J10-
CTyn K cet MHTEepHeT

www.garant.ru . .
WudopManinoHHO-TIPaBOBOM mopTa CBoboaHbIi JOCTYyn

Poccuiickuii nHGOpMaOHHBIN TOP-
3. | www.elibrary.ru TaJl B 00JIACTH HAyKH, TEXHOJOTHH, CBOOOHBIN JOCTYIT
ME/IMIIUHBI 1 00pa30BaHuUs

Pocculickas KOMIIBIOTEPHAsI CIIPaBOY-
HO-IIPaBOBasi CHCTEMA

4. | www.consultant.ru CBOOOIHBIN JOCTYIT

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHAEMOE
MMPOI'PAMMHOE OBECIIEYEHHUE
[Tpu peanuzanuu yueOHOM AMCUUITIIMHBI IPUMEHSETCS CIEAYIOLIee JIUIEH3MOHHOE U CBO-
00HO pacmpocTpaHsIeMoe IPOrpaMMHOE 0OecTIeueHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice;
—Maxima - cBoOo1Hast CUCTeMa KOMITBIOTEPHOH anreOphl,
— Scilab - cBo0o1HAsT KOMITEIOTEPHAS MATEMATHYECKasi CHCTEMA.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHUAI,
HEOBXOJIUMBIE JJISA OCYLIECTBJIIEHUSA OBPA3OBATEJIBHOI'O
MMPOLECCA IO AMCIUIIVIMHE

VY4eOHble 3aHATHS MPOBOAATCS B ayIUTOPHUSAX, YKOMIUIEKTOBAHHBIX CIIELUAINU3UPO-
BaHHOI MeOeNbI0, B TOM YUCIIE€ CTALlMOHAPHBIMU WJIA MIEPEHOCHBIMH TEXHUYECKUMU CPe/l-
CcTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS, TPYNIOBbIE M WHAWBUAYAIbHbIE KOHCYIbTAIIMH, TEKYyIIas
U TPOMEXKYTOUHAs aTTECTAlMd MPOBOISATCS B CHEIHAIU3UPOBAHHBIX KOMITBIOTEPHBIX
kiaccax. IlepeuyeHb OCHOBHOTO 00OPYZOBaHMSA: aBTOMAaTHU3WPOBAaHHBIE pabodme MecTa C
KOMITbIOTEpPAMHU, POrpaMMHOE o0ecIieyeHue o01ero u npo(eccuoHaaIbHOTO Ha3HAYEHUS.

CamocTosiTenbHas paboTa MPOBOJIUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecnedyeHrneM octymna
B QJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.
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