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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

eab n3y4yeHUus AMCUMIIMHBI. SBISAIOTCS YIIIyOJICHUE M 3aKPEIUIEHUE 3HAHUM CTYIECHTOB O
CHCTEMHOM II0/IXOJi€ B pa3paboTke MoJeNeill CIOXKHBIX CHCTEM C YYETOM COOJIOJCHHS YCIOBUH
0€30MaCHOCTH Ha OCHOBE IIPUMEHEHHUSI COBPEMEHHBIX IIPOTPAMMHBIX CPEJICTB.

3amauu u3yveHus JUCHUIIUHBI:

— W3y4eHHUE OCHOBHBIX OHATHH U METOZ0B MaTEMaTHYECKOT'0 MOICTTMPOBAHUS, OCOOCHHOCTEH MO-
JETUPOBAHHS HEYCTOWYHMBBIX CUCTEM (OOBEKTOB, ITPOIECCOB);

— 3HAKOMCTBO C KJIACCUYECKUMH U COBPEMEHHBIMU METO/IaMH MCCIIEOBAHUS CI0KHBIX CHCTEM;

— opMHpOBaHUE YMECHHUS IPUMEHSITh COBPEMEHHBIC TPOTPAMMHBIE CPEJICTBA JJIsi MOJCITUPOBAHHS
CJIO’KHBIX CHCTEM U UCCIIEIOBAaHMS UX YCTOMUYUBOCTH.

Mecto mucuumiauHbl B cTpykrype OIIOII: peanusyercs B pamkax BapuaTHBHON YacTu
(dactu, hopMupyeMoi ydacTHUKaMU 00pa3oBaTelIbHBIX OTHOIICHHH) O10Kka b1. Jlucuummabl (Moxyn).

Ilnanupyemblie pe3yJibTaThl 00yYeHHS MO0 JUCHUILUIMHE, COOTHECEHHbIE C HH-
AUKATOPAMM J{OCTHKEHUSI KOMITeTEHIIHI:

Kon NHaukaTopsl JOCTHKEHU S Ilrannpyembie pesyibTaTht
KOMIIeTCHIIUH KOMIIETCHIIUH 0byuenus
10 JMCIUIIIHHE
YK-4 3HaerT: 3HaerT:

- KOMMYHHMKAaTHBHO IpUEMIIEMble CTHIIU | — HHPOPMALlMOHHO-KOMMYHUKAIMOH-
JICJIOBOTO OOILIEHUSI Ha TOCYIapCTBEH- | HbIE TEXHOJIOIUU, IPUMEHSEMBbIE ITPU
HOM ¥ MHOCTPAHHOM (bIX) S3bIKaX; MOJIEJIMPOBAaHUH CIIOKHBIX CUCTEM

- BepOaJibHbIE U HEBEPOAJIbHBIE CPE/ICTBA
B3aMMOJEICTBHS C NApTHEPaMU;

Ymeer: Ymeer:

- KOMMYHUKATHUBHO U KYJbTYPHO IIPHUEM- | — UCHOJB30BaTh WH(POPMALMOHHO-KOM-
JIEMO BECTHU YCTHBIE JEJIOBBIE pPa3ro- | MyHUKAIIMOHHBIE TEXHOJOTUU MPU MO-
BOpbl Ha TOCYJAapCTBEHHOM WU WHO- | JIEIMPOBAHUM CIOKHBIX CUCTEM
CTPaHHOM (bIX) S3bIKAX;

- BECTH JIEJIOBYIO IEPENUCKY, YUUTHIBAs
OCOOEHHOCTH CTUJIMCTHKH O(ULIHATb-
HBIX U HEO(UIHATBHBIX [TUCEM, COLIUO-
KYJIbTYpHBIE pa3nuuus B popmare Kop-
PECTIOHIECHIIMM Ha TOCYIapCTBEHHOM U
MHOCTPaHHOM (BIX) A3BIKAX;

Bnaneer: Bnaneer:

- HaBbIKAMHU HCIMOJIb30BaHUS HH(OpPMa- | — HaBbIKAMHU HCIIOJIb30BaHUS HUH(OpMa-
LIUOHHO-KOMMYHUKAIIUOHHBIX TEXHO- | IMOHHO-KOMMYHHMKAI[MOHHBIX TEXHOJIO-
JIOTUH TpU TMOUCKE HEOOXOAUMOW WH- | TUH MPH MOJIEIUPOBAHUU CIIOKHBIX CH-
dopmanuu B mpolecce pelieHus pas- | CTeM
JUYHBIX KOMMYHHKATHUBHBIX 3a/lad Ha
rOCyJapCTBEHHOM W  HMHOCTPaHHOM
(BIX) S3BIKAX;

- HaBbIKaMH BBINIOJTHEHUS NIEPEBOJIA aKa-
JEMHYECKHX TEKCTOB C MHOCTPAHHOTO
(pIX) Ha TOCYJAPCTBEHHBIH SI3BIK.

INKC-1 3HaTh:! 3HaerT:




-CYIIHOCTh U MIOHATHE WH()OPMALTMOHHON
0€30MaCHOCTH, XapaKTEPUCTHKY €€ CO-
CTABJISIFOIINX, HICTOYHUKH YTPO3 M MEPHI
0 UX MPEIOTBPAIICHHIO;

- METOJBI M CPEICTBA YIPABJICHUS HH-
dbopmarmonHoli ~ 0€30IMacCHOCThIO,  a
TaK)K€ OCHOBHBIE TIOJIXOJIBI K Pa3paboTKe,
peanu3anuu, SKCIUTyaTalud, JHarHo-
CTHKE, aHaJIM3y, CONPOBOXICHHUIO U CO-
BEPIICHCTBOBAHHIO CHCTEM 3alllMThl WH-
dhopmanuu.

— C1I0CcO0BI pa3pabOTKH MaTeMaTHy4e-
CKHUX M KOMITBIOTEPHBIX MOJIENIEH C UC-
M0JIb30BaHNEM (PYHKIIMOHATIHHBIX BO3-
MOYHOCTEH ITPOTPaMMHBIX CPEJICTB;

— TUTIOBBIE PEUICHUs K OMOIMOTEKH TPO-
IPaMMHBIX MOZYJIEH.

YMers:

- OLIEHUBATh 3aAIIMIICHHOCTD, KJIacCu(pu-
IIMPOBaTh OCHOBHBIE YIpO3bI, odecre-
yiBaTh WH(POPMAIMOHHYIO Oe3omac-
HOCTH KOMITBIOTEPHBIX CHCTEM, IPUME-
HSSl HEOOXOIUMBIE TIPOTrPaMMHO-aTIIIa-
paTHBIE CPE/ICTBA M CHCTEMBI 3aIIUTHI
uH(popMaLuu;

- NPUHUMATh YIPaBICHUYECKHE U aIMH-
HUCTpaTHUBHBIE pelieHus B chepe 3a-
IIUTHI HH(OPMAIHH.

Vmeer:

— OCYIIECTBIISATh BHIOOP MPOrPaMMHOTO
obecrneyeHus Ij1 UCCIEI0OBaHUs MOJIe-
JIEH cucTeM;

— IPUMEHSATh METOJIBI U CPEJICTBA TIPO-
EeKTUPOBAHUS MPOTPAMMHOI0 obecrie-
YEeHUsI, CTPYKTYpP JAaHHBIX, MPOrPaMM-
HBIX HUHTEP(EHCOB MJIA HCCIIECIOBAHUS
CHCTEM.

Brnanets:

- KaTeTOpPHAJIBHBIM allapaToM B 00J1aCTH
obecrieueHns KOMIUIEKca Mep 0 aJIMH-
HUCTPUPOBAHUIO M JHArHOCTUKE CH-
CTEM 3alIUThl HH(OPMAIIHH;

- TMpaBWJIAMH, METOJAMH, CPEICTBAMH,
MPOIIEAYPaMH YIIPABJICHHS U aMUHH-
CTpUpoBaHHsT HH(POPMAIMOHHON 0e3-
OITACHOCTHIO OOBEKTA.

Brnaneer:

- (pyHKIMOHAIBHBIMU BO3MOKHOCTSIMU
IPOTPAMMHBIX CPEJICTB, HEOOXO/aU-
MBIX JJI1 MOJIETTUPOBAHUA U UCCIIEN0-
BaHUsI YCTOMYUBOCTH CHCTEM.

1. COAEP’ KAHUE U OB bEM JUCHUIIJIMHbI
€ YKa3aHHEM KOJIHYeCTBA YaCOB, BbIIEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aro-
IIMXCH ¢ npenogaBarTesaeM (10 BUAAM y4eOHBIX 3aHATHIT) 1 HA CAMOCTOSITEJILHYIO pPa-

ooty
Ounas popma 00yueHust
Ne HaumeHoBaHue pa3jiesioB 1 TeM Beero Aa. SausTus Cam.
yacos | JIK | 113 | JIb Pao.
Pa3nen 1. OcHoBHBIE acnieKThl MOAeJIMPOBaHus. MaTema- 24 2 4 2 16
THYECKOe MO/IeJINPOBAHUE.
1 | Tema 1. UcTtopuueckuii 0030p pa3BUTHUSI MOAEIUPOBA- 1 1
Hus. OCHOBHBIE IOHATHS MoJenupoBanus. Ponb mone-
JUpPOBaHUs B HayKe U TexHuke. KommbroTepHoe moie-
mupoBanue. OO11as cxema MOCTPOSHHsI MOAETH. AJeK-
BaTHOCTH Mojienel. Kiraccudukammst moneneit.
2 | Tema 2. MaremaTHuecKoe MOJAEIHPOBAHUE WU ITaIlbl 8 2 1 5
ITOCTPOEHHUsI MaTeMaTHYeCcKux mojeneil. [Ipumeps! no-




CTpOEHUs MaTeMaTuyeckux mMoneneit. [locrpoenue 6e3-
pa3MepHbIX 0000IIEHHBIX MoJIenei. MeToibl uccinenao-
BaHUs MOJIEJIEN, YUCIIEHHOE MoienrpoBanue. Kommbo-
TEPHBIA BBIUUCIUTENIBHBIN 3KcriepuMeHT. [IpakTuye-
CKOE HCII0JIb30BAHUE IOCTPOECHHOM MOJENN U aHAIIN3
PE3YJIbTaTOB MOJICIIMPOBAHHSI.

Tema 3. CucteMHbII TOAX0A B MoJeIupoBaHuu. Mo-
JIeIMPOBAHUE CIIOKHBIX cUCTeM. MoJienu perpeccuoH-
HOro aHanusza. MojenupoBaHHE CTOXaCTHUECKHUX CH-
cTeM. MoaenupoBaHie CUCTEM aBTOMAaTUYECKOTO Pery-
JMPOBaHUS U yripaBieHus. Pa3zBuTue Teopun aBToMaTH-
yeckoro ymnpasiieHus. OCHOBHbIE TIOHATHSI TEOPUU aB-
TOMATUYECKOTO YIpaBieHus. MaTeMaTuyeckue Moje-
JUPOBAaHUE CUCTEM YIpaBiieHUs. BpeMeHHbIe 1 4acToT-
HBIC XapaKTePUCTHKU TUTIOBBIX 3BeHbEB. [Ipeodpa3ona-
nue Jlamnaca u nepegatoyHast GyHKITHSL.

Tema 4. Mogenu yrpo3 6€30MacHOCTH CHCTEM M CIIO-
coObI ux peanuzanuu. OnpeaencHue KPUTEPUEB YsA3BU-
MOCTHU U YCTOﬁqHBOCTH CHUCTCM K NCCTPYKTUBHBIM BO3-
JeicTBUSAM. MeTO/IbI U CpeICTBAa MOHUTOPHHTA JJI5 BBI-
SAABJICHU S q)aKTOB MPUMCHCHUA HCCAHKIMOHUPOBAHHBIX
WH(POPMAIIMOHHBIX BO3JICHCTBHIA. MaremaTudeckue
MoJ1eN HH(POPMAITMOHHON 0€30IaCHOCTH M UX KJIaCCH-
(dbuKaIys Mo OCHOBHBIM BHJIaM yIpo3

Pa3nes 2. OcHOBHBIE BOIIPOCHI TEOPHH YCTOMYHUBOCTH CH-

CTeM

24

3

Tema 5. IlonsTHEe yCTOWYMBOCTH, aCUMIITOTHYECKAs
YCTOMYMBOCTh. Y CTOWYMBOCTH pelieHui tuddepeHiu-
IbHBIX YpaBHEHMI. Buasl yCTOWYMBOCTH.

Tema 6. Metoas! JIsmyHOBa B TEOpUH YCTOMUMBOCTH
JBH>KEHUA: TIEpBbIA MeTon JIsmyHOBa, BTOPOH METOJ
JIamyHoBa. YCTOWYMBOCTE CHUCTEM aBTOMATHUYECKOTO
yrnpasieHus. CrielinaabHbIe BOIPOCHI TEOPUU YCTONYH-
BOCTH.

11

Tema 7. Meton dazoBoit mmockocTu. Pa3zoBbie MOPT-
peThl IMHEeHHBIX cucTeM. OCOOEeHHOCTH (Pa30BBIX MOPT-
PETOB HEJIMHEHHBIX CUCTEM. METOIbI MOCTpoeHUs (a-
30BBIX IOPTPETOB HEIMHEUHBIX CUCTEM

11

Pa3nen 3. [IppuMeHeHue NPpOrpaMMHBIX CPeICTB Il pa3-

padoOTKM, aHAJIN3A M BepU(UKAIUM MOJIeseil

24

Tema 8. OcHOBBI pabOTHl B CHUCTEME KOMIIBIOTEPHON
MaTemMaTuku Maxima. YuciieHHble METOJbl pelIeHUs
muddepeHManbHbIX ypaBHeHUH. Haxoxaenue pere-
HuUll nuddepeHaNbHbIX ypaBHEHUII B CHUCTEMeE
Maxima

12

Tema 9. OcHOBHBIE KOHCTPYKIIMHU sI3bIKA. Apu(pMeTH-
yeckue BoipakeHus B SCilab. ®opmarHeiii BBIBOI B KO-
MaHJIHOe OKHO. PaboTa ¢ YHCIOBBIMH MacCHBaMH B
Scilab. IToctpoenue u odopmienue rpaguxkos ¢GyHK-
M. Y CIOBHBIE OMEPATOPhI U OMEPATOP IUKIIA C YCIIO-
BueM. L{ukibl ¢ mapameTpoM u 00pabOTKa MacCHBOB.

12

4




HpI/IMepr HUCCIICA0BaHUA OUHAMHWYCCKUX CHUCTEM B
yCIOBUsIX HeompeaeneHHocti. CucTemMa BU3YalbHOTO
mozaenupoBanuss XCOS Scilab. Tyn6okc SYSTEMS
AND CONTROL.

@opMa omyemnocmu. 3auem

HUmoeo 3a cemecmp 72 10 20 10 32
B T.4. IPAKTHYECKas MMOATOTOBKA
HUTOI'O: 72 10 20 10 32

O4Ho-3204Hasi popma 00yUeHuUs1
HE peaJln3yercs
3aounas popma 00y4eHus
HE peaJln3yeTcs

I1l. OHEHOYHBIE MATEPUAJIBI V151 TIPOBEJEHUSI TEKYIIEA U
IHPOMEXYTOUYHOU ATTECTAIIMUA OBYYAIOIIUXCA ITO JIMCHUTIJIMHE

Tekymias aTTecTaius IpoBOIUTCS B opMe KOHTPOJILHOM paboThI, TecTa, pedepara,
TBOPYECKOTO 3aJIaHUsl, Kelca U JIp.

TunoBoii BApMAaHT KOHTPOJIbHOH PadoThI
Ynpaxuaenue 1. /{1 3a1aHHON CUCTEMBI ONPEIEIINTE TUI U XAPAKTEP YCTOMUMBOCTH MOJIOKEHUS
pasHoBecus. [Toctpoiite dhazoBeie mopTpeTsl B Maxima.
Xy =X+ 3y
{)jt = —6x — 5y
Ynpaxxaenue 2. [Ipy kakux 3HaueHUsAX napamerpa a<R npuBeeHHas cucTeMa UMeeT MOJI0KEHUE
paBHOBECHsI U OHO siBisgeTcs ceuioM? y3nom? pokycom? Kakoii mpu 3ToM cuctema umeet (ha3oBbIi IOPT-
pet?
X = 2ax+y
{y’t = ay —2ax
Ynpa:xxuenue 3. [Toctpoiite GpazoBbie HOPTPETHI 11 HEOTHOPOIHOU CUCTEMBI:
Xy =3x—3
{yt =2x+y-1

IIpumepHas Tematuka pegeparos
1. Hcnonwp3zoBaHue nakera NpUKIaJAHbIX nporpamm Scilab juist uccrnenoBanust Mojene AUHaMuye-
CKHX CHCTEM.
HccnenoBanue ycTOMUYMBOCTH CUCTEM € TIOMOIIBIO BBIYMCIUTEIbHBIX TAKETOB.
Bunbl ycTOHYMBOCTH CUCTEM U METOJIbI UCCIIETOBAHUS.
[Mouck ycroitunBoro pemenuss OIY ¢ momormipio makera Maxima.
Merton noctpoeHus (pa3oBoi MIOCKOCTH.
MozenupoBaHue CHCTEM aBTOMATUYECKOTO PEryJIMPOBAHUS U YIIPABICHHUSL.

S R

[IpomesxyTouHas arrectanus 00y4daroIMUXcsl OCYyIEeCTBIAeTCs B (hopMe 3ayeTa ¢ uc-
M0JIb30BAaHUEM CJIEIYIOLIUX OLIEHOYHBIX MaTEPHUAJIOB:
Bonpocsl k 3auery
(7 cemecTp, ouHast popma 00yUeHUs1)



1. Ucropudeckuit 0630p pa3BuTHs MoaenupoBanus. OCHOBHBIE TTOHATHUS MOJCIUPOBaHus. Poib Mo-
JIeTUPOBAHMS B HAyKE M TEXHHUKE.

2. KommbrotepHoe MozenupoBanue. O0mas cxema mocTpoeHus! MOJAEIH.

3. AnexBatHocTh Mojeneil. Kitaccudukanust moaeneii.

4. MaremaTuueckoe MOAEIUPOBAHUE U ITAIbI IOCTPOCHUs MaTeMaTHUecKux Moeinel. [Ipumeps! no-
CTPOEHMSI MATEMAaTUYECKUX MOJEIEH.

5. Tloctpoenue Oe3pazMepHbIX 0000LEHHBIX MoJeneil. MeToabl uccineoBaHus MOAETIeH, YNCICHHOE
MO/IETUPOBAHUE.

6. KoMIbloTepHbI BBIYUCIUTENbHBIA 3KcnepuMeHT. [IpakTuyeckoe UCMONb30BaHUE MMOCTPOECHHON
MOJIENHN U aHAJIU3 PE3YJIbTATOB MOJIEITMPOBAHMUS.

7. CucTteMHBbIH IOJXO0/ B MOJEIUPOBAaHUU. MOAETUPOBAHNE CIOKHBIX CUCTEM.

8. Mopenu perpecCHOHHOTO aHAU3a.

9. MopaennpoBaHue CTOXaCTHUECKUX CHUCTEM.

10. MonenupoBaHue CUCTEM aBTOMAaTHYECKOTO PETYIUPOBAHHS U YIIPABICHHUS.

11. OcHOBHBIE OHATHUS TEOPUU ABTOMATHUYECKOTO yIIPABIICHUSL.

12. MaTtematuieckrue MOACTUPOBAHUE CHCTEM YIIPABJICHHUS.

13. TonsTHe ycTOMYMBOCTH, ACHMITOTHYECKAS! YCTOMUUBOCTh. Y CTOMUMBOCTD pelieHni quddepeHm-
AIbHBIX YpaBHEHMI. Buasl yCTOWYMBOCTH.

14. Metonp! JIssmyHOBa B TEOPUM YCTOMUMBOCTHU ABMKEHUS: MEpBbId MeToA JIsimyHoBa, BTOpOil MeTo
JIsmmyHOBa. Y CTOHYMBOCTD CHCTEM aBTOMATHUYECKOTO ymnpasieHus. CrienualbHbIe BOIMPOCH TEOPHH
YCTOWYUBOCTH.

15. Meton hazoBoii mmockocT. @azoBbIe MOPTPETHI IMHEHHBIX cucTeM. OcoOeHHOCTH (ha30BBIX TIOPT-
PETOB HEJTMHEWHBIX CUCTEM.

16. ®yHkumuu 1 KOMaHIbl cHCTeMbl Maxima.

17. YpaBneHue nporeccoM BhIYHCICHUH B Maxima.

18. IIpocreiimue npeodpa3zoBaHUs BEIPAKEHUI.

19. Pemenue anredpanvyeckiux ypaBHEHUN U UX CHCTEM.

20. I'pacpuueckrie BO3MOKHOCTH.

21. YucneHHble METObI peleHus AuddepeHnnanbHbIX YpaBHEHUH .

22. O6mmwe cBeneHus o nupHepeHInaIbHBIX YpaBHEHUIX.

23. YucneHHble MeTObl perieHus 3anaun Kommu 1151 00bIKHOBEHHOTO A depeHInalbHOro ypaBHe-
HUS TIEPBOTO TIOPS/IKA.

24. Meton Ditnepa. Meron Pynre-KyTra 4 nopsiika TOUHOCTH.

25. Pemienrie KpaeBbIX 3a/a4 Uil OOBIKHOBEHHBIX IH(QepeHINaTbHbIX YPaBHEHUH METOIOM KOHEY-
HBIX pa3HOCTEU

26. Haxoxaenue pemeHuit muddepeHImaibHbpIX ypaBHeHHH B cucteMe Maxima.

27.BcTtpoeHHble (YHKIMHU ISl HaXOXJIEHUs peleHui audQepeHnnanbHbIX YpaBHEHUH B cHCTEMe
Maxima

28. Pemenuie qudQepeHnmanbHbIX ypaBHEHUH U UX CUCTEM B CUMBOJIBHOM BH/IE.

29.TlocTpoeHne TpaeKTOpUid M MO HampaBiieHHH AudQepeHnnanbHbIX YpaBHEHUH B CHUCTEME
Maxima

30. Peanmm3anusi YMCICHHBIX METOMIOB pemeHus 3aqaun Komm s oObIKHOBEHHBIX auddepennnans-
HBIX YpaBHEHHH B cucreMe Maxima

31. Peanm3amus metoy Ditiepa B cucteMe Maxima

32. Peanmm3anus merona Pynre-Kyrra B cucteme Maxima.

33. OcHOBHBIE KOHCTPYKIIUH SI3bIKa M aprMeTHIecKre BeIpakeHus B Scilab.

34. ®opmaTHBIH BBIBOJI B KOMaHAHOE OKHO. PaboTa ¢ uncioBsiMu MaccuBamu B Scilab.

35. IlocTpoenue u opopmiieHHE TpaPUKOB (PYHKITHIA.

36. YcoBHBIE ONlepaTopsl U ONepaTop MUKIA ¢ yeiaoBueM. L{ukiel ¢ mapamerpom u 00paboTka Maccu-
BOB.



37.

HpI/IMepBI HCCIICA0OBAHNA TUHAMUYCCKUX CUCTEM B YCIOBUAX HCONIPECACICHHOCTH. Cucrema BU3Y-

anpHOro MontenupoBanust XCOS Scilab.

IV. MIEPEYEHD JIMTEPATYPBI, HEOBXOJIUMOM JIJIs1 OCBOEHMSA JJUCIIU-

1.

IJIMHBI
4.1. OcHoBHasI JIUTEPATYypa

Jlucsix, H. K. MogenupoBanue cucreM : yaeoHoe mocoowue : [16+] / H. K. Jlucsik, B. B. Jlucsk. —
POCTOB-Ha-ILOHy Taranpor : KOxubI1ii henepanbubiii yauBepcutet, 2017. — Yactes 1. — 107 c. : ui.
Pexxum JOCTyIIa: o IOJIIHCKE. -
URL https://biblioclub.ru/index.php?page=book&id=499733 (nara ob6pamienus: 01.09.2021). —
bubmmorp.: c. 101-102. — ISBN 978-5-9275-2504-1. — TekcT : 31eKTPOHHBIH.
[Ta6apmmna, M. C. OCHOBBI KOMITBIOTEPHONW MaTEeMaTHUKH: 33aJ1a4i CUCTEMHOI'O aHAJIM3a U yIIpaB-
nenus : yaueoHoe nocobue : [16+] / U. C. lllaGapmmna, E. B. Kopoxosa, B. B. Kopoxos. — Poctos-
Ha-Jlony ; Taranpor : FOxwuslii penepanbublii yauBepcuteT, 2018. — 76 c. : un. — Pexxum gocrymna:
no moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=577786 (nara obOparieHus:
01.09.2021). — bubnuorp. B kH. — ISBN 978-5-9275-3118-9. — TeKCT : 371€KTPOHHBIA.

4.2. JIonoJIHUTEJIbHAS JINTEPATYypPA
1. I'yOuna, T. H. Pemenune nuddepeHunanbHpIX ypaBHEHHH B CCTeME KOMIBIOTEPHOW MaTeMa-
tukn Maxima : yue6Hoe nocobue / T. H. I'youna, E. B. Aunponosa ; dexepanbHOe areHTCTBO IO
obpa3oBanuto, Enenxuil rocynapcrsennslii ynuBepcuter uM. M. A. bynuna, Llentp cBoGogHOTrO
nporpaMMHoro obecneuenus. — Enery : Enenkuil rocynapctBenssiii yauepcuretr uM. M. A. by-
HHUHA, 2009. — 99 C. - Pexum JOCTyIa: o IMOIIUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=272098 (nata obpamenus: 01.09.2021). —
bubnuorp. B kH. — TEKCT : AIEKTPOHHBIH.
2. Uronnna E.B. [IporpammHbIe cpeicTBa MAaTEMaTHYECKOTO MOJICTTMPOBaHUs. Y4ueOHOe mocooue.
- Enenr — 2019. http://www.elsu.ru/uploads/files/2020-10/1603134806_uchebnoe-posobie-igonina-
2019.pdf
3. Macuna O.H., lpyxxununa O.B., Panonopr JI.b. DnemeHTs! Teopun yCTOMYMBOCTH MaTeMaTH-
YECKHUX MOJEJeN ynpasisieMbix 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 UH®OPMAIINMOHHO-TEJIEKOMMYHUKAILIU-
OHHOM CETU «<MHTEPHET», HEOBXOJUMBIX JIJII OCBOEHUA JUCIIHU-

INJIMHBI
Ne Ccpliaka Ha HaumeHoBaHue pa3paGoTku B
nn o . JocrynHocTh
HH(OPMaLMOHHBIH pecypc 3JIEKTPOHHOM dopme
1. http://edu.ru/ Poccuiickoe odopazoBanue:
degepajJbHbIi IOPTAJL. CBoboaHbIi JoCTYyN
Brirouaer

CCBUIKM Ha TOpPTajbl M CANTHI
00pa3oBaTeNbHBIX  yUpEKIIe-
HUH; TOCyIapCTBEHHbIE 0OOpa-
30BaTeNbHBIC CTAHJAPTHI; HOP-



https://biblioclub.ru/index.php?page=book&id=499733
https://biblioclub.ru/index.php?page=book&id=577786
https://biblioclub.ru/index.php?page=book&id=272098
http://edu.ru/

MaTUBHBIC JOKYMEHTHI, KaTa-
JIOT AKCKYpPCHM M 00ydaromux

IpOrpaMm.
http://citforum.ru/database/osb | MudopmannoHHO-aHATATHYE-
2. d/contents.shtml CKHE MaTepUaIbI CBOOOIHBII JOCTYII

VI. COBPEMEHHBIE [TIPO®ECCHUHOHAJIBHBIE BA3bI JTAHHBIX
N UHOOPMAIIMOHHBIE CITIPABOYHBIE CUCTEMBI

Perucrpauus yepes io-
0011 yHUBEpCUTETCKUI
KOMIIBIOTEP.

DNeKTPOHHO-ONOINOTeYHAs o
B nanpneimem npeno-

- cucrema (ObC
1. | http://www.biblioclub.ru ( ) CTaBJISACTCS HEOIPAaHHUCH-
VYuuBepcuTeTcKas 6HOIMoTEKa OH- . .
it HBIA MHIMBUTYaIbHBIH

JOCTYH U3 JIF0OOH TOUKH,
B KOTOPOW HUMeeTCs J10-
cTyn K cetu MHTEpHET

2 www.garant.ru

NudopmannonHo-npaBoBoit moptasn | CBOOOAHBIN AOCTYI

Poccuiickuit nHGOPMAITMOHHBIN TTOP-
3. | www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOIHBII JOCTYI
MEHUIMHBI M 00pa30BaHus
Poccuiickast koMnbrOTEpHAS CIipa-
BOYHO-TIPABOBAsI CHCTEMa

4. | www.consultant.ru CBOOOIHBII JOCTYII

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSEMOE
IHPOI'PAMMHOE OBECIIEYEHHUE

ITpu peanuzanun y4eOHONW AMCHUIUIMHBI IPUMEHSETCS Cenyrollee JUIEH3HOHHOE U CBOOOIHO pacIpo-
CTpaHseMOe NPOrpaMMHOE O0ecCIieueHue:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice;

— Maxima - cBo0o/1Hast cCTeMa KOMIIBIOTEPHOM alreOpsl,

— SCIlab - CB060,[[H8.}I KOMIIBKOTCPHAA MaTEMATUYCCKasA CUCTEMA.

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJICTBA OBYYEHHS,
HEOBXO/JIMMBIE JJISI OCYIIECTBJIEHUSI OBPA3OBATEJIBHOIO
MPOLECCA MO JUCIHUATIINHE

VY4eOHble 3aHATUS IPOBOASTCS B ayTUTOPHUSAX, YKOMIUIEKTOBAHHBIX CIIEMATM3UPOBaHHON Mele-
JIbI0, B TOM YHCJIE CTAlMOHAPHBIMU WJIM MTEPEHOCHBIMU TEXHUYECKUMHU CPEICTBAMH 00y4eHus (IPOeKTop,
9KpaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHbIe 3aHATHSI, TPYNIIOBbIE M MHAWBUyalbHbIE KOHCYJIbTAIIUN, TEKYILAS U IIPOMEKYTOY-
HadA aTTeCTalli IIPOBOJATCA B CIICHUAIM3UPOBAHHBIX KOMIIBIOTCPHBIX KJIaCCax. HepequL OCHOBHOTI'0 000-
PYZOBaHUs: aBTOMAaTU3UPOBaHHbIE paboune MecTa ¢ KOMIIBIOTEpaMH, IPOrpaMMHOe 00ecrieyeHre 00I1Iero
1 Ipo(heCCUOHATILHOTO Ha3HAYECHMUSI.


http://www.biblioclub.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://www.consultant.ru/

CamocTtosTenbHas paboTa MPOBOIUTCS B KaOWHETaX, OCHALEHHBIX KOMIBIOTEPHON TEXHHKOW C
BO3MOKHOCTBIO MOJKITIOUEHUS K ceTu «MHTepHeT» U 0OecreueHrueM JA0CTyna B AJIEKTPOHHYI0 HH(popMa-
LIMOHHO-00Pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

[TpenycMOTpeHbl TOMEIIEHUS ISl XpaHSHHS ¥ TPO(PUIAKTHUECKOTO 00CTYKUBaHUS Y4eOHOTr0 000-
pyJIOBaHUS.



