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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3dyyeHus1 AMCUMIVIMHBI. ABISIOTCS YIIIyOJIE€HHE W 3aKPEIUICHHE 3HAHUM CTYIEHTOB
O CHCTEMHOM IIO/XO0/ie B pa3pabOTKe MOJAENEeH CIOXKHBIX CHCTEM C Y4YETOM COOJIIOICHUS YCIOBHMA
0€30MacCHOCTH Ha OCHOBE IPUMEHEHHUSI COBPEMEHHBIX IPOTPAMMHBIX CPEJCTB.

3ajaum U3y4eHus QM CIUTIAHbI:

— U3yYEHUE OCHOBHBIX MOHATUH M METOJOB MaTEMaTHYECKOrO MOJEIMPOBaHUS, 0COOEHHOCTEH
MOJICTTUPOBAHUS HEYCTOMYUBBIX CUCTEM (OOBEKTOB, IIPOIIECCOB);

— 3HAaKOMCTBO C KJIACCHUYECKUMHU U COBPEMEHHBIMU METOJIaMHU UCCIICOBAHUSI CIIOKHBIX CUCTEM;

— (hopMupoBaHHE YMEHHS HNPUMEHITH COBPEMEHHBIE MPOrpaMMHBIE CPEACTBA U MOJICITUPOBA-
HUS CIIOKHBIX CUCTEM M MCCIIEI0OBAHUS UX YCTOHYMBOCTH.

Mecto nucuumianHbl B cTpykrype OIIOII: peanusyercst B pamkax BapuaTMBHON YacTu
(uactu, popmMupyemMol ydacCTHUKaMU 00pa30BaTeIbHBIX OTHOMIEHUH) O10ka b1. JlucuuninHabl (MOAYIH).

I[Inanupyemblie pe3yabTaThbl 00y4eHHs MO AUCHUILIAHE, COOTHECEHHbIE ¢ MH-
AUKATOPAMM J{OCTHKEHUSI KOMITeTEHIIHI:

HJ'IaH]/IpyeMBIe pe3yJdbTaThbl

Kon NHaukaTopbl 10CTHXKEHHUS
o0yueHust
KOMIIETEHIHMH KOMIIETEHI[HH
1o JUCHUILINHE
MKC-1 3HaTh: 3nHaer:

-CYIIHOCTh ¥ MOHATHE HH()OPMAITMOHHON
0€30MacHOCTH, XapaKTEPHCTHKY €€ CO-
CTaBJIAIOIINX, UCTOYHUKH YTPO3 U MCPLI
10 MX MPEI0TBPAIICHHIO;

- METOJBbl U CPEACTBA YIPABICHUS HH-
(bopMaIOHHOM 0€30MaCHOCThIO, a TAKKE
OCHOBHBIC TIOJIXOJBI K pa3paboTke, pea-
JW3alMK, SKCIUTyaTallid, JHarHOCTHKE,
aHaJM3y, CONMPOBOXKICHUIO M COBEPIICH-
CTBOBaHUIO CHUCTEM 3allUThl WHpOpMa-
ouu.

— crocoObl pa3pabOTKH MaTemaTh4e-
CKUX M KOMIIBIOTEPHBIX MOJIENICH C HC-
M0JIb30BaHUEM (DYHKIMOHAIBHBIX BO3-
MOYKHOCTEH  MPOTPaMMHBIX  CPEICTB
Maxima u Scilab u ¢ ygetom TpebGoBa-
HUS 00eCIIeUeHUs 3aIUIICHHOCTH;

— TUIIOBBIE peUIeHUs] U OMOIMOTEKH IIPO-
rpaMMHBIX ~MoOAyied (B YaCTHOCTH:
Maxima u Scilab).

Ymersn:

- OIICHWBATh 3AIIUIICHHOCTH, KJIACCHU(H-
LIUpOBaTh OCHOBHBIE YIpO3bl, obecre-
yyBaTh MH(OpPMaLMOHHYIO Oe3omnac-
HOCTh KOMIIBIOTEPHBIX CHCTEM, IpUMe-
HSsSE ~ HEOOXOJMMBIE  MPOTPaMMHO-
anmapaTHble CpeJCTBa U CUCTEMBI 3a-
IIUTHl HTHPOPMAIUY;

- NPUHHUMATh YIPABICHYECKHE U aIMH-
HUCTPAaTHUBHbIE pelleHusi B cdepe 3a-
IIUTHI HHPOPMAIIHH.

Ymeer:

— OCYIIECTBJISATH BHIOOP IPOrPaMMHOTO
oOecrieueHus I UCCIACAOBAHMUS MOJIE-
Jeil cucteM U obecriedeHus: HHPopma-
[IUOHHOM 0€30MaCHOCTH,

— HpI/IMeriTL METOAbI U Cpe)ICTBa HpO-
eKTUPOBAaHUS MPOrpaMMHOTO obecrie-
YEHUsI, CTPYKTYp AAHHBIX, MPOrpaMM-
HBIX HMHTepQEHCOB AN HCCIeAOBaHUS
CHCTEM.

Baaners:

- KaTeropuajJbHbIM aIllapaToM B 001acTH
o0ecrniedyeHns: KOMIUIEKca Mep MO aJAMHU-
HUCTPUPOBAaHUIO M JAMArHOCTUKE CH-
CTEM 3alllUThl HH(OpPMALINK;

- TpaBUJIaMH, METOJaMH, CpEICTBaMH,
MpoLEeypaMH YIOpaBJIeHUs U aJIMUHU-

Baapneer:

- (PYHKIIMOHATHHBIMU BO3MOXKHOCTSIMU
MPOrPaMMHBIX CpeACTB Maxima w
Scilab HE0OXOMUMBIX 7SI MOAEIUPO-
BaHUS W UCCIICJIOBAHHSI CHCTEM.
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CTpupoBaHUs WHOOPMAITMOHHOW 0e3-
OIMACHOCTHIO OOBEKTA.

Il. COAEP’KAHUE U OB BbEM JUCHHUIIJIMHbI
€ YKa3aHHMeM KOJIMYeCTBA YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yaromux-
csl ¢ mpenogaBareJieM (110 BUAAM Y4eOHBIX 3aHAATHII) 1 HA CAMOCTOSITEIbLHYI0 padoTy

Ounas popma o0yueHnust

Ne HaunmeHoBaHHe pa3iesioB H TEM Beero Aya. 3ansTns Cam.
gacoB | JK 113 | JIb Pa6.
Pa3nen 1. OcHoBHBIE acieKThl MOAeJIMpPOBaHusA. MaTema- 24 2 4 2 16
THYECKOe MO/IeTHPOBAHUE.
1 | Tema 1. Uctopuueckuii 0030p pa3BUTUS MOJAEIMPOBA- 1 1

Hus. OCHOBHBIE MOHATUS MoJienupoBaHus. Poinb mMoje-
JIMpOBaHus B Hayke M TexHuke. KommbrorepHoe Moze-
nupoBanue. O01mas cxema MOCTPOEHUsT MOJeNnu. AJeK-
BaTHOCTH Mojenel. Kitaccuukanmst Moaenei.

2 | Tema 2. MaTeMaTH4eCKOE MOACIUPOBAHUE U ITAIIbI T10- 8 2 1 5
CTPOEHHs MareMarudeckux mogeneil. [Ipumepsr mo-
CTpoeHHsl MareMatudeckux mozeneit. [loctpoenue 6e3-
pa3MepHBIX 0000IIEHHBIX MOJeIeld. MeToabl uccieno-
BAaHMS MOJIEJIEH, YUCIEHHOEe MoienupoBaHue. Komnbo-
TEPHBIM BBIYUCIMUTENBHBIA JKCIIepUMeHT. IIpakTnye-
CKO€ HCIIOJIb30BAaHUE IMOCTPOEHHON MOJEIU U aHaIU3
pe3yabTaTOB MOJIEIUPOBAHUS.

Tema 3. CucTeMHBIN MOAX0] B MOJICTUPOBaHUH. MoJie- 7 1 1 5
JUPOBAHUE CIOXKHBIX CUCTEM. MOIeNT PerpecCHOHHOTO
aHaM3a. MOJCIIMPOBAHUE CTOXACTHYCCKUX CHCTEM.
MonenpoBaHue CHCTEM aBTOMATHYECKOTO PEryIHpO-
BaHUA W yIpaBieHus. Pa3BuTHe Teopuu aBTOMATHYe-
ckoro ympanicHus. OCHOBHBIC TMOHSATHS TEOPUU aBTO-
MaTHUYECKOro YIpaBlieHus. MaTemaTuueckue MOJemu-
POBaHHE CHCTEM YyIpaBJICHUs. BpeMeHHbIC U YaCTOTHEIC
XapaKTepUCTHKU THUIOBBIX 3BeHbEB. [IpeoOpazoBanme
Jlannaca u nepenarouHas QyHKIUS.

Tema 4. Monenu yrpo3 6€30MacHOCTH CUCTEM U CIIOCO- 8 1 1 6
Ob1 ux peanm3anuu. OnpeneneHrne KPUTEPHEB yI3BIMO-
CTH ¥ YCTOMYMBOCTH CUCTEM K JECTPYKTUBHBIM BO3/CH-
CTBUSIM. METOJIBI M CPEJICTBA MOHUTOPHHTA JIJISI BBISB-
neHus (aKTOB NPUMEHEHHUs HECaHKIMOHHPOBAHHBIX
MH(OPMALIMOHHBIX BO3/EeHCTBUN. MareMaTH4eckie Mo-
nend nHGOPMAITMOHHON 0€30MacHOCTH U UX KiacCH(u-
Kallysi I0 OCHOBHBIM BHJIAM yTPO3

Pa3nes 2. OcHOBHBIE BONIPOCHI TEOPUH YCTOHYNBOCTH CH- 24 4 8 4 8
cTeM
3 | Tema 5. TloHsATHe YCTOHYMBOCTH, AaCHUMITOTHYECKAs 3 1 2

YCTOWYMBOCTh. Y CTOWYMBOCTh pelieHui auddepeHu-
aJIbHBIX YpaBHEHMU. Buabl yCTOWYHUBOCTH.

4 | Tema 6. Meroas! JIamyHOBa B TEOPHH YCTOWYHBOCTH 11 2 4 2 3
JBH>KEHUS: TepBbId MeTof JIsmyHoBa, BTOpPOMl METOX
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JIamyHoBa. Y CTOWYMBOCTH CHCTEM aBTOMATHYECKOTO
ynpasieHus. CrenuanbHble BOIIPOChl TEOPUU YCTONYH-
BOCTH.

Tema 7. Meron ¢a3oBoii uiockoctu. da3oBeie moprpe-
ThI TUHEHHBIX cucTeM. OcoOEHHOCTH (Pa30BBIX MOPTpeE-
TOB HEIIMHEHHBIX CUCTeM. METOIbI MOCTpOCHHs (a3o-
BbIX MIOPTPETOB HEJIMHENWHBIX CUCTEM

11

Pa3

e 3. [Ipumenenne nporpaMMHBIX CPeICTB /sl pa3-
padoTKH, aHaIM3a U BepupuKaAUN MoJiesei

24

Tema 8. OcHOBBI pabOTBHI B CHUCTEME KOMIIBIOTEPHOI
MaremMatukn Maxima. YmucieHHbIe METOIbl pPeIICHHS
muddepeHManbHbIX ypaBHeHHH. Haxoxnenue pere-
HUH  aud¢depeHnnanbHBIX  ypaBHEHHH B CHCTEME
Maxima

12

Tema 9. OcHOBHBIC KOHCTPYKIIMH sI3bIKA. AprudMeTuye-
ckue BelpakeHUs B Scilab. dopMaTHBII BBIBOA B KO-
MaHAHOe OKHO. Pabora c YHCIOBBIMH MacCHBaMU B
Scilab. Iloctpoenne u odopmienue rpapukoB (GyHK-
Ui, YCIoBHBIE OMEpaTOphl U OMepaTop IUKJIa C yclo-
BueM. Llukibl ¢ mapamerpoM m 00pabOTKa MacCHBOB.
[Ipumepsl wuccienoBaHusl IUHAMHYECKUX CHUCTEM B
YCIOBHSIX HeomnpeaeneHHocTd. CucreMa BH3yaJbHOTO
mogaenupoBanust XCOS Scilab. Tyn6oke SYSTEMS
AND CONTROL.

12

@OpMCl omyemuocmu: 3auem

Hmoeo 3a cemecmp

72

10

20

10

32

B T.4. IPpaKTHYCCKad IMOAroTOBKa

HUTOI'O:

72

10

20

10

32

OuyHo-3204Hast popma 00yUeHHS

HE pean3yercs

3aounas ¢gopma o0yueHust

HE peam3yercs

I11. OEHOYHBIE MATEPHAJIBI JIJIsI TPOBEJAEHUS TEKYIIEA 1

MMPOMEXYTOUYHON ATTECTAIIMHA OBYYAIOIIUXCS MO JUCIUILINHE

Tekymras aTTecTarus IpoBOIUTCS B popMe KOHTPOJILHOM paboThI, TecTa, pedepara,
TBOPUYECKOTO 3aJ[aHMsl, Keiica u ap.

TunoBoii BApMaHT KOHTPOJIbHOI padoThI

Ynpaxunenue 1. [y 3a1aHHON CUCTEMBI ONPEIEIINTE TUI U XAPAKTEP YCTOMUMUBOCTH MOJOKEHUS
paBHoBecusl. [locTpoiite (pazoBsie mopTpersl B Maxima.

{ X =X+ 3y

Yr = —6x — 5y

Ynpaxuenue 2. [Ipu kakux 3HaueHUSIX NapaMeTpa a€R mpuBeneHHas CUCTEMa MUMEET MOJIOXKe-
HUE paBHOBECHS U OHO siBiiseTcs ceqioM? y3nom? (okycom? Kakoit mpu 3ToM cructema uMeeT (pa3zoBbli
noprper?




1.

X = 2ax+y
U = oy — 2
Yupaxuenue 3. [Toctpoiite hazoBbie HOPTPETHI ISl HEOJHOPOJHON CUCTEMBI:
X =3x—3
{yt =2x+y-1

IIpumepHas TemaTuka pedeparon
Hcnonp30BaHue MakeTa MPUKIAAHBIX Tporpamm Scilab st uccienoBanust Moaene AUHAMMYE-

CKHUX CHCTCM.

o UTA W

HccnenoBanue yCTOMYMBOCTH CUCTEM C IIOMOIIBIO BHIYMCIUTENIbHBIX TAKETOB.
Buapl ycTOHYMBOCTH CUCTEM U METO/IBI MCCIIEIOBAHUS.

[MTouck ycroituusoro pemenus OJY ¢ momoripto nakera Maxima.

Metoa nmoctpoeHus (pa3oBoOil MIOCKOCTH.

MonenrpoBaHue cUCTEM aBTOMAaTUYECKOTO PETYIMPOBAHUS U YIPABICHUSI.

HpOMC)KYTOIIHaSI aTTcCcTanusa O6yanOHII/IXCH OCYHICCTBIIACTCA B (bopMe 3a4€Ta C

HCIIOJIB30BAHHUECM CIICAYIOINHNX OLCHOYHBIX MAaTCPHAIOB.

w N

© N

11.
12.
13.
14.
15.
16.

17.

18.

19.
20.

Bonpocsl k 3auery

(7 cemecTp, ouHas popma 00yUeHHUs1)
Uctopuueckuii 0030p pa3Butusi mozenupoBanus. OCHOBHBIE MOHATUS MOAENUpOBaHUA. Poib
MOZACIIMPOBAHUSA B HAYKC U TCXHUKE.
KommerotepHoe monenupoBanue. O0mias cxema mocTpOSHUS MOJIEIH.
AnexBarHocTh Mojenel. Kitaccuukamms Mmozenei.
MatemaTtuueckoe MOJEIHPOBAHUE M ATAlbl MOCTPOEHHUS MaTeMaTH4eckux Mmoaeneil. [Ipumepst
MOCTPOSHHSI MATEMATUIECKUX MOJICIICH.
[Toctpoenue 6e3pa3mMepHbIX 00OOIICHHBIX MoOJenei. MeToabl HccaeI0BaHusl MOJENeH, YUCIICH-
HOE MOJEJIMPOBAHUE.
KoMmbroTepHblii BEIYUCTUTENBHBIN 3KCIepuMeHT. [IpakThyeckoe HCIONb30BaHUE MOCTPOCHHON
MOJIENIN ¥ aHAJIU3 PE3yIbTaTOB MOJICITHPOBAHUSI.
CucTeMHBIH OJIX0A B MOJEIUPOBAaHUH. MOJIeTUpOBaHHUE CIIOKHBIX CUCTEM.
Monenu perpecCHOHHOTO aHaIn3a.
MopenupoBaHie CTOXaCTUYECKUX CUCTEM.

. Monenu yrpo3 6€30macHOCTH CHCTEM M CIOcOoObl UX peanu3anuu. OnpeneneHue KpUuTepueB ys3-

BUMOCTHU U YCTOMYMBOCTU CUCTEM K JIECTPYKTUBHBIM BO3ICHCTBUSAM.

Mertoapl ¥ cpeicTBa MOHUTOPHHTA JIJIs BBISIBJICHUSI ()aKTOB MTPUMEHEHHUS HECAHKIIMOHUPOBAHHBIX
MH(POPMAIMOHHBIX BO3AEHCTBUI.

Maremaruueckre Mojeinu HHHOPMAITMOHHONW 0€30MacCHOCTH M MX KJIacCU(HUKAIUS MO0 OCHOBHBIM
BHUJIaM yTPO3.

MoaenupoBaHH€e CUCTEM aBTOMAaTUYECKOTO PETYJIUPOBAHUS U YIIPABJICHUS.

OCHOBHBIE TOHATHUS TEOPUU ABTOMATUUYECKOTO YIIPABICHHUS.

MaremaTnyeckue MOJAEIUPOBAHUE CUCTEM YIIPABIICHHUSI.

[ToHsiTHE YCTOWYMBOCTH, ACUMOTOTHYECKAS YCTONYMBOCT. Y CTOMYMBOCTE pelieHuil auddepeH-
LAAJIBHBIX YPAaBHEHUH. BUIbI yCTOMYMBOCTH.

Mertonpb! JIsinmyHOBa B TEOPUU YCTOMYMBOCTH JABUKEHUS: MIEPBBIA METO JIsAImyHOBa, BTOPOI METOL
JlamyHoBa. YCTOWYHMBOCTh CUCTEM aBTOMATHUYECKOrO yrpasieHus. CrenuanbHble BOMPOCHI TE€O-
pUH YCTOMYUBOCTH.

Meton ¢azoBoit miockoctr. Da3oBbIe MOPTPETH JHHEHHBIX cucTeM. OcobeHHOCTH (Pa30BbIX
IIOPTPETOB HEJIMHEUHBIX CUCTEM.

DYHKIIMY ¥ KOMaH]Ibl CHCTeMBI Maxima.

YmpaieHue nporieccoM BeUUCIeHn B Maxima.
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21.
22.
23.
24,
25.
26.

217.
28.

29.
30.

31.
32.

33.

34.
35.
36.
37.
38.
39.

40.

V.

[Ipocreiimme npeoOpa3oBaHUs BEIPAKCHUH.

Pemenue anreOpandyeckux ypaBHEHHI M UX CUCTEM.

I'pacdmyeckre BO3MOKHOCTH.

YucreHHble METOABI perieHus 1updepeHualbHbIX YPAaBHEHUH .

OO6ume ceenenus o AuddepeHnnanbHbIX ypaBHEHUSX.

Yucnennsle MeToabl peweHus 3agaun Komm aas 00bikHOBEHHOro AuddepeHInalbHOTO0 ypaBHe-
HUS IEPBOTO MOPAJIKA.

Merton Ditnepa. Meton Pynre-Kyrra 4 nopsiika TOYHOCTH.

Pemenue kpaeBbIX 3a/1a4 Ui OOBIKHOBEHHBIX JU(PEepeHINATbHBIX YPAaBHEHUH METOIOM KOHEY-
HBIX Pa3HOCTEU

Haxoxnenne pemennit nuddepeHnnanbHbIX ypaBHEHUH B cucteMe Maxima.

Berpoennble (GyHKIMM 1J1 HAXOXKACHUS pelleHuil qud@epeHnranbHbIX YpaBHEHUH B CUCTEME
Maxima

Pemenue nuddepeHanbHblX ypaBHEHUH U UX CUCTEM B CUMBOJIBHOM BHJIE.

[TocTpoeHne TpaekTOpWii W TOJA HampaBlieHUH IudQepeHIrnanbHbIX YpaBHEHUH B CHUCTEMeE
Maxima

Peanmzanust 4ucieHHBIX METOOB pemieHus 3aaaun Komm st 0ObIKHOBEHHBIX IH(QepeHIratb-
HBIX ypaBHEHUH B cucteMe Maxima

Peanuzanus meron Dinepa B cucreme Maxima

Peanuzanus metona Pynre-Kyrra B cucreme Maxima.

OcHOBHBIE KOHCTPYKIIUH S3bIKa U apruMeTndecKre BeIpaskeHus B Scilab.

dopmaTHbIi BBIBOJ B KOMaHHOE OKHO. PaboTa ¢ uncnoBeiMu MaccuBamu B Scilab.

[Toctpoenue u odopmiteHne rpadukoB HyHKITUH.

VYciioBHBIE OMEpaTophl U ONepaTop LUKIa ¢ ycioBueM. Llukibl ¢ mapamerpoM u oOpaboTka mac-
CHUBOB.

IIpumeps! uccien0BaHus TMHAMUYECKUX CUCTEM B YCIOBUAX HeonpezaeaeHHocTH. CucreMa BU3Y-
anpHoro monenmpoBanus XCOS Scilab. Tyn6okc SYSTEMS AND CONTROL.

NEPEYEHB JINTEPATYPBI, HEOBXOJIUMOM JJIsI OCBOEHUSI JIUC-
HUITJINHBI
4.1. OcHOoBHas1 JtUTEpaTypa

Jlucsx, H. K. MogenupoBanue cucreM : yue6Hoe mocobue : [16+] / H. K. JIucsik, B. B. Jlucsk. —
PocroB-na-Jlony ; Taranpor : FOxublil denepanbublii ynusepcuter, 2017. — Hacts 1. — 107 c. :
WL — Pexum JIOCTyTa: o MOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=499733 (nata obpamenus: 01.09.2021). —
bubGmmorp.: c. 101-102. — ISBN 978-5-9275-2504-1. — TekcT : 3eKTPOHHBIH.

Hla6apumna, M. C. OCHOBBI KOMIIBIOTEPHON MaTeMaTHKH: 3a7auyil CUCTEMHOI'O aHAJIN3a U yIpaB-
nenus : yuyeOHoe nocobue : [16+] / U. C. [llabapmmna, E. B. Kopoxosa, B. B. Kopoxos. — Po-
croB-Ha-Jlony ; Taranpor : FOxHslil GpenepanbHbiil yHuBepcurert, 2018. — 76 c. : wi. — Pexxum no-
cryma: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=577786 (mnata obpa-
mennsi: 01.09.2021). — bubnuorp. B kH. — ISBN 978-5-9275-3118-9. — TekcT : 3MeKTPOHHBIH.

4.2. lonosiHUTEILHAS JIUTEPATYpPa
1. I'y6una, T. H. Pemenune nuddepeHnnanbHpIx ypaBHEHHH B CCTEME KOMIBIOTEpHOW MaTeMa-
TUKH Maxima : yuebHoe nocobue / T. H. I'ybuna, E. B. Aunponosa ; @enepanbHoe areHTCTBO O
obpa3oBanuio, Enenxuii rocynapcrsennsiii yausepcurer uM. M.A. bynuna, Llentp cBo6oaHOrO
nporpaMMHoro obecrnieuenus. — Enery : Enenkuii rocynapctBensbslii ynuepcutetr uMm. M. A. by-
HUHA, 20009. — 99 c. — Pexxum JOCTyTa: o MOJIHUCKE. —


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

URL: https://biblioclub.ru/index.php?page=book&id=272098 (nata oOpamenus: 01.09.2021). —
bubnuorp. B kH. — TEKCT : AIEKTPOHHBIN.

2. Uronuna E.B. IIporpammHbIe cpeicTBa MAaTEMaTHUECKOTO MOJICIMPOBaHUs. YueOHoe mocodue.
- Enenr — 2019. http://www.elsu.ru/uploads/files/2020-10/1603134806_uchebnoe-posobie-igonina-
2019.pdf

3. Macuna O.H., dpyxununa O.B., Panonopt JI.b. DiemMeHTsl T€OpUU yCTOMYMBOCTH MaTeMaTH-
YECKHUX MOJeJeHN ynpasiseMbix cucteM. — Enen: Enenkuii rocyaapCTBEHHBIM YHUBEPCUTET HUM.
N.A. bynuna, 2019. — 143 c http://www.elsu.ru/uploads/files/2020-
04/1586241874 _maket_masina_druzhinina_rapoport.pdf

V. IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-

TEJJEKOMMYHUKAIIMOHHOM CETH «AHTEPHET», HEOBXOJIUMBbIX

JJI1 OCBOEHUA JTUCHHUIIJIMHBI

Ccplika Ha HaumeHnoBanue pa3padoTku B

o . JocTrynHocTh
HH(OpPMaLMOHHBII pecypc 3JIEKTPOHHOI hopme

http://edu.ru/ Poccuiickoe oopa3oBaHue:
denepajbHbIH IOPTAJL. CBoOOaHBIIi JOCTYI
Bxaroyaer

CChUIKM Ha IIOpTaJibl U CalThI
00pa30oBaTEeNbHBIX  yupexse-
HUM; TrocylapCTBEHHbIE O0Opa-
30BaTeNIbHbIE CTAHAAPThI; HOP-
MAaTUBHBIC JOKYMCHTBI; Kara-
JIOT 3KCKYpPCHH M 00ydarolux
IPOrpamMM.

http://citforum.ru/database/osb HudopmannoHHo-
d/contents.shtmi AQHAJMTUYCCKHE MaTePUAIIbI CBOOOIHBII AOCTYII

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBI

Perucrparnus uepes 11060it
YHUBEPCUTETCKUI KOMIIb-
I0Tep.

DNeKTPOHHO-ONOIMOTeYHAs .
B nanbnelimem npeno-

_ . cucrema (3bC)
http://www.biblioclub.ru CTaBJIICTCS HEOTPaHUYCH-
VYHuBepcuTeTcKas OnbimoTeKa oH- . .
A HBIA MHIUBUIYITbHBIN
JOCTYN U3 J1I000# TOUKH, B
KOTOPOW NUMEETCs TOCTYII
K cetu MHTEpHET
www.garant.ru o .
WHudopmannoHHO-TIpaBoOBOii mopTa CB0OOHBIH JOCTYI

Poccuiickuit uH(GOpMaIOHHBIN 1TOP-

www.elibrary.ru TaJ B 00JIJACTH HAYKH, TEXHOJIOTHH, CBOOOTHBIN JOCTYII

MCIUIIMHBI 1 o6pa3013aHH51

www.consultant.ru

Poccuiickast KOMIbIOTEpHAS CIIPaBOY- .
CBOOOAHBIN TOCTYI

HO-IIpaBOBasg CUCTEMaA



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

Vil. JUIEH3UMOHHOE 1 CBOBOJHO PACITIPOCTPAHSEMOE
ITPOTPAMMHOE OBECIIEYEHHE

[Ipu peanm3anyu yaeOHOW TUCIMILIMHBI MIPUMEHICTCS CACAYIOIICe JTUIICH3NOHHOE U CBOOOIHO pacrpo-
CTpaHsIeMOe MPOrpaMMHOE 0OecIieUeHuE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice;

— Maxima - cBo0o/1Hasi cCcTeMa KOMIIBIOTEPHOM alreOpsl,

— Scilab - cBo6ogHass KOMIIBIOTEpHAS MaTEMAaTHYECKast CHCTEMA.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUS],
HEOBXO/IMUMBLIE U1 OCYIMECTBJIEHUA OBPA3OBATEJIBHOI'O
INPOLNECCA IO JINCIUIIVIMHE

VYueOHbIe 3aHATHSI MPOBOAATCS B ayJTUTOPHUSIX, YKOMILICKTOBAHHBIX CIICIIHAIU3UPOBAHHON MeOe-
JIbI0, B TOM YHCJIE CTAIlAOHAPHBIMH WJIH NIEPEHOCHBIMUA TEXHUYECCKHMHU CPEACTBaMU 00ydeHHUs (TIPOCKTOD,
9KpaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHbIe 3aHSTHSI, TPYIIIOBbIC ¥ WHAWBUIYyAIbHBIC KOHCYJIbTAIMU, TEKYIIAs U MPOMEXY-
TOYHAs aTTECTALUU POBOJIATCS B CIICIHATU3NPOBAHHBIX KOMITBIOTEPHBIX Kitaccax. [lepedyeHb OCHOBHOTO
00OpyJOBaHUs: aBTOMATU3UPOBaHHBIE pabouue MecTa C KOMIIBIOTEPaMHU, MPOrPaMMHOE OOecIeuecHHe
obmiero u mpodeccnoHATLHOTO Ha3HAYCHUS.

CamocrosiTenbpHas paboTa MPOBOJUTCS B KaOMHETAaX, OCHALICHHBIX KOMITBIOTEPHOW TEXHHKOW C
BO3MOYKHOCTBIO MOJIKIFOUEHUS K ceTh «MHTepHeT» U 00ecreueHrueM J0CTyIa B 3JICEKTPOHHYIO HHPOpMa-
IIUOHHO-00Pa30BaTEIILHYIO CPEly YHUBEPCUTETA.

[TpeaycMOTpeHbl TMOMEIICHUS ISl XPaHEHUS W MPO(PHUIAKTHUECKOTO OOCIY)KHUBaHHS y4eOHOTO
00opynOBaHUs.



