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|. OPTAHU3ALIMOHHO-METO/IMYECKUIA PA3JIEJ

Heab u3yyeHusl NMCHMIIMHBI. SBISAIOTCS YIIIyOJeHHE M 3aKperUieHUEe 3HaHU
CTYJIEHTOB O CHCTEMHOM IOAXOJE B pa3padOTKe MOJENEH CIIOXKHBIX CHCTEM C YYETOM
COONIONCHUS  YCIOBHM  yCTOMYMBOCTM HA OCHOBE TPUMEHEHHUS COBPEMEHHBIX
MIPOTrPaMMHBIX CPEJICTB.

3agaum n3y4yeHus1 JMCUMILVINHBI:

— U3Yy4YCHHE OCHOBHBIX IOHATHH W METOJOB MAaTEMAaTHYECKOIO0 MOJECIMPOBAHUI,
0COOEHHOCTEN MOAEIMPOBAHUS HEYCTONUNBBIX CUCTEM (OOBEKTOB, IPOLIECCOB);

— 3HAKOMCTBO C KJACCUYECKMMHM W COBPEMEHHBIMM METOJAMHU HCCIEIOBAHHUS
YCTOWUYUBOCTH CIIOXKHBIX CUCTEM;

— (opmMHpOBaHUE YMEHUS MPUMEHATH COBPEMEHHBIE MPOTPaMMHBIE CPEACTBA IS
MOJIEJIMPOBAHUS CIIOXKHBIX CUCTEM U UCCIIENOBAHMS UX YCTOWYUBOCTH.

Mecro mucuumiunbl B crpykrype OIIOIL: peanusyercs B paMkax 4actu, popmu-
pyeMoi yuacTHUKaMHu oOpa3oBaTeIbHbIX OTHOIIEHUH, O10Kka b1. Jucuumiunas (MOgyin).

HJIaHI/IpyCMl)Ie PE3YJAbTAaThI oﬁyqennﬁ nmo JMcCuMIlJinHe, COOTHECCHHbIC C HH-

AUKATOPAaMHU NJOCTHKCHUS KOMHeTeHHHﬁ:

Kon HNHauKaTopbl 10CTHKEHUS I[lnanupyembie pe3yJbTaThl 00yUeHHUsI
KOMIIETeHIIUU KOMIIETCHIUH 0 JUCHUILINHE
YK-4 3HaThb: 3Haer:

- KOMMYHHKATHBHO TIPHUEMIIEMbIE
CTHUJIM JIeJIOBOTO OOIIEHMsI Ha roc-
YIapCTBEHHOM ¥ HWHOCTPAaHHOM
(BIX) SI3BIKAX;

- BepOaJbHbIE U HeBepOaJbHbIE

— HH()OPMAITMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTMH, IPUMEHSEMBIE ITPU MOJEIIU-
POBaHUH CIIOKHBIX CUCTEM

CpencTBa  B3aUMOJCHMCTBUA  C

MapTHEPAMU;

YMeTn: YmMmeer:

- KOMMYHI/IKaTI/IBHO nu Ky.]'IBTypHO — HUCIIOJIB30BATh I/IH(l)OpMaIII/IOHHO'

MIPUEMIIEMO BECTH YCTHBIE JIEJIO-
BbIE Pa3rOBOPbI Ha TOCYJapCTBEH-
HOM M MHOCTPAHHOM (BIX) sI3bIKaX;
- BECTH JEJIOBYIO NEPENUCKY, y4UHu-
ThIBasi OCOOCHHOCTH CTHJIMCTUKU
opUIMANBHBIX U HEO(UIINATBHBIX
IIICEM, COLIMOKYJIBTYPHBIE PA3JIH-
4usi B popMaTe KOPPECHOHIEHIUU

KOMMYHHKAIIUOHHBIC TCXHOJIOTHUU IIPU MOJC-
JIMPOBAHWH CJIOKHBIX CUCTEM

Ha TOCYyJIapCTBEHHOM M HHO-
CTpaHHOM (bIX) SI3bIKAX;

Bnanets: Bnaneer:

- HaBBIKAMH WCIIOJIb30BAaHUS WH- | — HABBIKAMHU HCIIOJIH30BaHUS WH(POPMAIIMOHA
(dhopMaImoHHO- HO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUM MTPU MO

KOMMYHUKAITMOHHBIX TEXHOJOTHI
MpU TOUCKE HEOOXOIUMOW HH-
¢dbopMaluu B TpoOIECCEe pPELICHUS
pPa3IMYHBIX  KOMMYHHUKATHBHBIX

JACIIMPOBAHUU CJIIOKHBIX CUCTEM
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3alad  Ha TOCYJIapCTBEHHOM U
WHOCTPAHHOM (bIX) SI3BIKaX;
HABBIKAMU BBITIOHEHUS MEPEBOA
aKaJeMHYeCKHX TEKCTOB C HHO-
cTpaHHOro (bIX) Ha rocyjaap-
CTBEHHBIH SI3BIK.

IIKC-1

3HaTh:

o0muye TpUHIUIBI (HYHKIIMOHU-
pOBaHMSI  amNmapaTHbIX, MPO-
ITPaMMHBIX ¥ [POrPaMMHO-
anmapaTHbIX CpeAcTB HH(opma-
IUOHHO-KOMMYHHUKAITHOHHBIX
CUCTEM

ApXUTEKTYPhI alllapaTHbIX, MPO-
rPaMMHBIX W TPOrPaMMHO-
anmapaTHbIX CpencTB HH(pOpMa-
[IUOHHO-KOMMYHHUKAIIHOHHBIX
CHCTEM

HpI/IHIII/IHBI yCTaHOBKI/I %1
HACTPONKH IPOrPaMMHOTO
obecrieueHns

AHIJIMUACKUN S3BIK HA YpPOBHE
YTEHUSI TEXHUYECKON JTOKYMEH-
Taluu B 00JIacTU HWH(OpPMAIIH-
OHHBIX U KOMIIBIOTEPHBIX TEXHO-
JIOTUH

TpeOOBaHUsI OXpaHbl TpyJa MpU
paboTe C anmapaTHbIMH, IIPO-
rpaMMHO-aIIMapaTHBIMU H  TIPO-
TPAMMHBIMHM CPEACTBAMU aJIMH-
HUCTpUPYEMOH HWH()OKOMMYHU-
KaIlMOHHOM CHUCTEMBEI.

3Haer:

— cnocoObI pa3pabOTKU MaTEMAaTHYECKUX U
KOMITBIOTEPHBIX MOJIEJICH C CTIOIb30BAHUEM
(GyHKIIMOHATIBHBIX BO3MOXKHOCTEN MPO-
IPaMMHBIX CPEICTB,;

— THWIIOBBIE peEHIeHUS W OUOIMOTEKU IIPO-
IPaMMHBIX MOJYJIEH.

YMers:
— KOH(UTrypHpOBaTh Nepudepuii-

HBIE YCTPOMCTBA

I10JIb30BATHCSI HOPMATHUBHO-
TEXHUYECKON JOKYMEHTaluen B
001acTi UH(HOKOMMYHHKALIMOH-
HBIX TEXHOJIOTUH.

YmMmeer:

— OCYHIECTBIISITh BBHIOOpP MPOTPaAMMHOTO
obecrieueHHsT IS HCCICIOBAHHUS MoAeeH
CHCTEM;

— HpI/IMeHSITI) METOABI N CpeI[CTBa HpOCKTI/I-
pOBaHMSI ~ MPOTPAMMHOTO  OOECHedeHus,
CTPYKTYp JaHHBIX, IPOIpaMMHBIX WHTEp-
(elicoB Il MCcCTIeIOBAHUS CUCTEM.

Braners:
— HaBBIKAMHU TPOBEPKU (PYHKIIHO-

HUPOBAHUS yCTPONCTB
HaBBIKAMM MHCTAJUIALUUA  IIPO-

FpaMMHOFO 06eCHequI/I$I JJISL
MOJNJEPKKH PAOOTHI  TMOJIb30Ba-
Teei

HaBBIKAMM  HACTPOMKH  TIPO-
FpaMMHOFO 06eCHequI/I$I JJISL
MOJIJEPKKH PAOOTHI TMOJIb30Ba-
Teei

Bnaneer:

- (YHKIIMOHAJIBHBIMU BO3MOXHOCTSIMHU IIPO-
FpaMMHBIX CpeI[CTB, H606XOZ[I/IMBIX JJIs
MOJEJIMPOBAHUS U UCCIIEOBAaHUS YCTONYH-
BOCTH CHCTEM.




— HaBbIKAMH  JOKYMEHTUPOBAHMS
MapaMeTpoB  HACTPOMKH  MPO-
IPaMMHOTO 00ECTICUCHUSI.

Il. COAEPKAHUE U OB BbEM JUCHHUIIJIMHbI

Ouynas popma 00yueHust

€ YKa3aHUeM KOJIHYeCTBA YaCOB, BblIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aroiuxcst
¢ mpenoaasartesieM (10 BUIaM Y4eOHBIX 3aHATHA) M HA CAMOCTOATEILHYI0 PadoTy

Ne

HaumenoBanue pa3aesioB U TEM

Bcero
4acoB

Aya. 3ansTus

JIK

113

Jb

Cam.
Pao.

Pasznen 1. OcHOBHBIE ACEKTHI MoOAC/JIMpoOBaHUA. Marema-

THYECKO€ MOJICJIUPOBAHME.

48

2

4

2

40

Tema 1. Mcropuueckuii 0030p pa3BUTHUS MOJCIMPOBA-
Hus. OCHOBHBIE MOHATHS MOAEIUpoBaHusA. Poip mone-
JIMPOBAaHMUS B Hayke W TexHuke. KommbproTepHoe moje-
nupoBanue. O01mas cxema MOCTPOEHUs MOAenu. AJek-
BaTHOCTH Mojenel. Kiraccudukamms Mozaenei.

12

10

Tema 2. MaremaTnyeckoe MOAEIMPOBAHUE U ATAIBI 110-
CTPOEHHsI MareMmarudeckux mogeneil. [Ipumepsr mo-
cTpoeHus: Mmarematuueckux mojeneil. [locrpoenue 6e3-
pa3MepHBIX 0000IIEHHBIX MOjeleld. MeToabl uccieno-
BaHUs MOJEJEH, YUCIEHHOEe MojenupoBanue. Kommbro-
TEPHBI BBIYUCIUTENBHBIA JKCIIEpUMeEHT. lIpakTnye-
CKOE HCIIOJIb30BAHME ITOCTPOCHHON MOJENIN U aHAIU3
pPe3yabTaTOB MOJEINPOBAHUS.

23

20

Tema 3. CuctemHbIl MOAX0/1 B MOJIeTIMpOBaHuU. Moie-
JIUPOBAHUE CJIOKHBIX CUCTEM. MoJeNIn perpeCCHOHHOTO
aHanu3a. MoOJIEJTUPOBAHUE CTOXACTHYECKHX CHCTEM.
MopenupoBaHue CHUCTEM aBTOMAaTUYECKOTO PEryinupo-
BaHMS M ymnpasieHusd. Pa3Butue teopuun aBTOMaTHye-
ckoro ympasieHus. OCHOBHbBIC TMOHSATHUS TEOPUU aBTO-
MaTUYECKOro YIpaBlieHUs. MaTremaTH4ecKue MOJENH-
pOBaHUE CUCTEM yIpaBieHus. BpeMeHHbIe U 4aCTOTHBIC
XapaKTepUCTHKU THUIOBBIX 3BeHBEB. [IpeoOpazoBanme
Jlanyaca u nepenatouHas QyHKIUS.

13

10

Pa3nes 2. OcHOBHBIE BONIPOCHI TCOPHH YCTOMYHNBOCTH CH-

CTEM

46

30

3

Tema 4. TloHsATue yCTOWYMBOCTH, ACHMIITOTHYECKAs
YCTOMUUBOCTh. Y CTOWYMBOCTh peleHui auddepeHnu-
IbHBIX YpaBHEHUHI. Bubl yCTOMYHMBOCTH.

14

10

Tema 5. Metoas! JIsnmyHOBa B TEOpUH YCTOMUHMBOCTH
JBWKEHUS: NEPBBIM MeTox JIAmyHOBa, BTOPOM METONI
JIanyHOBa. YCTOMYMBOCTH CHUCTEM aBTOMATHYECKOIO
yrpasieHus. CrnenuanbHble BOIPOCH! TEOPUH YCTONYH-
BOCTH.

14

10

Tema 6. Meton ¢dazoBoii miockoct. Pa3oBbIe MOPTpeE-
ThI TUHEHHBIX cucTeM. OCOOCHHOCTH (Pa30BBIX MOPTpeE-
TOB HEJIMHEWHBIX CHUCTeM. MeTonbl mocTpoeHus (a3zo-
BbIX MIOPTPETOB HEJIMHEUHBIX CUCTEM

18

10




Pa3gen 3. [lpumMeHeHHe MPOrpaMMHBIX CPEICTB AJs pa3- 40,7 4 8 4 24,7
padoTKH, aHAIM3a U BepupuKaAUN Mojiesel

Tema 7. OcHOBBI paboOTBHl B CHUCTEME KOMIIBIOTEPHOM 20 2 4 2 12
MaremMatuku Maxima. YwucieHHbIe METOIbl pPEeIICHHS
muddepeHManbHbIX ypaBHeHHH. HaxoxkneHue pere-
HUA  aupdepeHnnanbHbIX  YpaBHEHHH B CHCTEME
Maxima

5 | Tema 8. OcHOBHBIC KOHCTPYKIUH sA3bIKa. Apudpmernye- | 20,7 2 4 2 12,7
ckue BblpakeHus B Scilab. dopmarHblii BHIBOJ B KO-
MaHIHOe OKHO. PaboTa ¢ YMCIOBBIMH MAacCHBaMHU B
Scilab. Iloctpoenue u odopmieHue rpapukoB (GyHK-
[UiA. YCIIOBHBIC OMEPATOPhI M ONEPATOp IHUKIIA C YCIIO-
BueM. [{ukibel ¢ mapameTpoM u 00pabOTKa MacCCHBOB.
[Mpumepsl HUCCIEIOBaHHMS TUHAMHYECKHUX CHCTEM B
ycioBusix HeompeaeneHHocTr. CHCTeMa BH3YalbHOTO
moaenupoBanuss XCOS Scilab. Tyn6okc SYSTEMS

AND CONTROL.

Okzamen 0,3

Konmponw 9

Hmoeo 3a cemecmp 144 10 20 10 94,7
B T.4. IPAKTHYCCKAsA IIOATIOTOBKA 4

UTOI'O: 144 10 20 10 94,7

OuHo-3204Has popMa 00yUeHHUN He peaiu3yercs
3aouHast gpopma 00yueHHs He peaiu3yercs

I1l. OHEHOYHBIE MATEPUAJIBI VISI TIPOBEJEHUST TEKYIIEA 1
IHNPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIINXCA ITO JUCHUIIVIMHE

Teky1ias arrectamus MpoBOAUTCS B GopMe KOHTPOJIbHOU paboThI, pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoOTHI
Ynpa:xknenue 1. J[111 3a1aHHON CUCTEMBI ONPEICINUTE TUIl U XAPAKTEP YCTOWYUBO-
CTH ToJioxkeHus paBHoBecHs. [locTpoiite (pazoBrie mopTpeTsl B Maxima.
Xy =X+ 3y
{yt = —6x — 5y
Ynpaxnenue 2. [Ipu kakux 3HaYeHUsX Mapamerpa ac€R mpuBeneHHas cucreMa
MMEET TOJIOKEHHE PAaBHOBECHS, U OHO sBisieTcs ceayioM? y3nom? dokycom? Kakoit npu
ATOM cuctema umeeT (Ha3oBbii mopTper?
X; = 2aX+y
b = ay ~ 2ax
Ynpaxuenue 3. [Toctpoiite dazoBbie TOPTPETHI sl HEOJHOPOTHOM CHCTEMBI:
Xe =3x—3
{Yt =2x+y-1

IIpumepHas Tematuka pedeparos
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1. Vicnonb3oBaHKe nakeTa MpUKIAIHBIX porpamm Scilab s uccnenoBanust moaenei
JTUHAMUYECKUX CUCTEM.

HccnenoBanne yCTOMYMBOCTH CUCTEM C MMOMOIIBIO BEIYUCIUTEIBHBIX TAKETOB.
Buapl yCTOMYMBOCTH CUCTEM U METOJIbI HCCIIEAOBAHMUS.

[Touck ycroiauoro penieanst OJ[Y ¢ momomrsio makera Maxima.

Meton noctpoenus $pazoBoil MIOCKOCTH.

MoaenupoBaHue CUCTEM aBTOMATUYECKOTO PETYIUPOBAHUS U YIIPABJICHUS.

Sk ow

[IpomexyTouHas arrecTanus 00y4arouuxcsi OCyIeCTBIsETCS B (opMe dK3aMeHa C
UCIIOJIb30BAaHUEM CJIEIYIOIIUX OLIEHOYHBIX MAaTEPHUAJIOB:
Bonpocsl K 3Kk3aMeny
(7 cemecTp, ouHasi popMa o0yueHNs1)
1. Vctopuueckuii 0630p pa3BuTHs MojeaupoBanus. OCHOBHbIE MOHSATHS MOJAEIUPO-
BaHUsA. Ponp MonennpoBaHus B HAyKE U TEXHUKE.
2. KommerotepHoe monenupoBanue. O0mas cxema ImoCTPOCHUS MOJIEH.
3. AnexBaTHOCTh Mozenen. Kitaccudukarus Moaenei.
4. MaremaTu4ecKoe MOJECIUPOBAHNUE U ATAMbl TOCTPOCHUS MaTEMAaTHIECKIX MOJIETICH.
[Tpumepsl MOCTPOCHHUSI MATEMATHIECKIX MOJIETICH.
5. Ioctpoenue Oe3pazMepHbIX 0000IIEHHBIX MoAeNeld. MeToabl uccaea0BaHus MOJe-
JIei, YUCIIEHHOE MOIETUPOBAHUE.
6. KoMmblOTepHbIN BBIYUCIUTEIBHBIN 3KCnepuMeHT. [IpakTuueckoe HCHOIb30BaHUE
MOCTPOEHHOM MOJIEJIM U aHAJIU3 PE3YIbTATOB MOJICIUPOBAHMUS.
7. CucTeMHbIN TTOJIX0/1 B MOJICIMPOBaHUU. MoIeTMpOBaHUE CIIOKHBIX CUCTEM.
8. Mogenu perpecCHOHHOTO aHaIH3a.
9. MopenupoBaHre CTOXaCTHUECKUX CUCTEM.

10. MopenupoBaHue CUCTEM aBTOMAaTHYECKOTO PETYJIMPOBAHUS U YIIPABIICHUS.
11. OCHOBHBIE MTOHATHUS TEOPUH ABTOMAaTHUYECKOTO YIPABICHUS.

12. MaremaTnyeckre MOIEIIMPOBAHUE CUCTEM YIIPABIICHHUS.

13. IloHATHE YCTOWYMBOCTH, ACHUMIITOTHYECKAS] YCTOWYMBOCTH. Y CTOMYHMBOCTH
pemieHnil nuddepeHanbHbIX ypaBHEHUH. BUIbl yCTOMYMBOCTH.

14, Meronap! JIsmmyHOBa B TEOpUM YCTOMYMBOCTH JIBWKEHUS: NEepBbIA meTon JIs-

IyHOBA, BTOpor MeTox JIsmyHoBa. Y CTOMYUBOCTh CHCTEM aBTOMATUYECKOTO yIIpaBJe-
Husl. CriennaibHbIE BOIPOCH TEOPUH YCTOMYNUBOCTH.

15. Meron ¢a3zoBoii mirockoctu. PazoBbie MOPTPETHI JHUHEHHBIX cucTteM. Oco-
6eHHOCTH (DA30BBIX TOPTPETOB HEIIMHEUHBIX CUCTEM.

16. OyHKIMY ¥ KOMaHIbl cUcTeMbl Maxima.

17. VYmpaBieHue nporeccom BeurcaeHui B Maxima.

18. [Ipocreiimme mpeoOpa3oBaHUs BHIPAKCHHI.

19. Pemenne anredpandeckux ypaBHEHUN U UX CHCTEM.

20. I'padmueckre BOZMOKHOCTH.

21. YucrieHnHble MeTO bl peteHus AuddepeHnaibHbIX YpaBHEHUH .

22. O6mue ceenenust o AU epeHnanbHbIX YPaBHEHUSX.

23. Uucnennble MeTONbI pereHus 3anaud Ko s oObikHOBeHHOTO audde-

PEHIHUAIBHOI'O YpaBHCHH:A IICPBOr'O IMopsAaKa.
6



24. Meton Duinepa. Metoa Pynre-KyTra 4 nopsigka TOUHOCTH.

25. Pemenne kpaeBbIxX 3a1ay Uit OOBIKHOBEHHBIX JAU(PPEpEeHIINANbHBIX ypaBHe-
HUN METOJOM KOHEUHBIX Pa3HOCTEH

26. Haxoxnenue pemenuit nuddepeHmanbHbIX ypaBHeHUH B cucteme Maxima.
27, Bcerpoennbie (QyHKIMHM 711 HaXOXKJIEHUS pemieHuil audQepeHinanbHbIX
ypaBHeHUH B cucteMe Maxima

28. Pemenne nuddepeHInanbHpIX YpaBHEHUI U UX CUCTEM B CUMBOJILHOM BH/JIE.
29. [TocTpoeHue TpaekTopuid U NOJIsl HaNpaBiIeHUH AU PepeHInanbHbIX ypaBHe-
Hull B cucteMe Maxima

30. Peanuzanus 4ncieHHbIX METOJOB perieHus 3anauu Komm 1y1st 0ObIKHOBEH-
HBIX I epeHnaibHbIX ypaBHEHUH B cucteMe Maxima

31. Peanuzanust meton Ditnepa B cuctreme Maxima

32. Peanmmzanus metona Pynre-Kyrra B cucreme Maxima.

33. OcHOBHBIE KOHCTPYKIIMH A3bIKa U apuPMETHUECKUE BbhIpakeHus B Scilab.

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

35. [TocTpoenue u opopmiueHue rpadhukoB GyHKIUM.

36. YcinoBHBIE OnepaTopsl U ONepaTop LUKIa ¢ ycioBueM. L{ukiel ¢ mapamerpom
1 00paboTKa MacCHBOB.

37. [Tpumepsl uccnenoBaHus TUHAMHYECKUX CHCTEM B YCIOBHUSAX HEOMpeeNeH-

HocTH. Cucrema BusyanbHOrO MojaenupoBanus XCOS Scilab. Tyn6okc SYSTEMS
AND CONTROL.

IV. MEPEYEHD JUTEPATYPBI, HEOBXOJUMOMH JJIsI OCBOEHUSA JTUC-
HOUTTJIMHBbI
4.1. OcHoBHasI JIUTEPATypa

1. [abapmmua . C. OCHOBBI KOMIIBIOTEPHON MAaTEMaTHKU: 33Jja4d CUCTEMHOTO aHa-
au3a W ympaBieHus :  ydeOHoe mocoowe : [16+] / WM. C. lllabapumna,
E. B. Kopoxoga, B. B. Kopoxos. — PoctoB-Ha-/lony ; Taranpor : FOxHbiil ¢ene-
panbHblil yHuBepcuter, 2018. — 76 c. : wn. — Pexum mocTtyma: mo MOAIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=577786 (nata  oOpareHwus:
01.09.2023). — bubauorp. B kH. — ISBN 978-5-9275-3118-9. — Tekcrt : 271eKTpOH-

HBIH.

4.2. JlonoJIHUTEJIbHAS JINTEPATypPa
1. Jlucsk, H. K. MoaemupoBanue cuctem : ydebnoe mocobue : [16+] / H. K. Jlucsx,
B. B. JIucsk. — PoctoB-na-/lony ; Taranpor : FOxHblii (efepanbHblii yHUBEPCUTET,
2017. — Yacte 1. — 107 c. : w1 — Pexum pocryma: Mo TMOIINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=499733 (nata  oOparieHus:
01.09.2023). — budmauorp.: ¢. 101-102. — ISBN 978-5-9275-2504-1. — Tekcr : iiek-

TPOHHBIN.



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

2.

I'youna T. H. Pemenue nuddepeHnmanbHbIX YpaBHEHUN B CUCTEME KOMITBIOTEPHOM
MareMatuku Maxima : yuebnoe nmocodbue / T. H. I'ybuna, E. B. Aanpomnosa ; Oene-
pajbHOE areHTCTBO MO 00pa3oBaHuto, Enenkuii rocygapcTBEHHbIA YHUBEPCUTET UM.
N.A. bynuna, IllenTp cBoOoaHOTO TIpOorpaMMHOTO oOecniedeHus. — Einerr : Emerkmii
rocyfgapcTBeHHbId yHuBepcuteT uM. M. A. bBynuna, 2009. — 99 c. — Pexxum noctyna:
no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=272098 (mata
oOpamenus: 01.09.2023). — bubnuorp. B kKH. — TEKCT : AIEKTPOHHBIH.

Uronmna E.B. IlporpammHbie CpeACTBAa MaTEMAaTHYECKOTO  MOJIEIUPOBA-
Hus. YueOHoe mnocoome. - Emerp — 2019. http://www.elsu.ru/uploads/files/2020-
10/1603134806_uchebnoe-posobie-igonina-2019.pdf

Macuna O.H., Ipyxununa O.B., Panonopt JI.b. DnemMeHTbl TeOpun yCTOMYHUBOCTH
MaTeMaTHYECKUX MOJEINIEH ynpaBisieMblx cucteM. — Eren: Enenkuil rocynapcTBeH-
HBIN YHUBEPCUTET WM. N.A. bynuHa, 2019. — 143 C.
http://www.elsu.ru/uploads/files/2020-

04/1586241874 maket_masina_druzhinina_rapoport.pdf

V. HEPEYEHb PECYPCOB UH®OPMALIMOHHO-

TEJJEKOMMYHUKAIIMOHHOMN CETU «AHTEPHET», HEOBXOJIUMBIX

JJI1 OCBOEHUA TUCIIUITJINHBI

Ne Ccbuika Ha
. | HammeHoBaHMe pa3padoOTKH B JIeK-
i uH(pOpMaIOHHBIH . JlOCTYIHOCTD
TPOHHOI (popme
pecypc
https://www.intuit.ru/ HannoHansHBI OTKPBITEIA YHUBEPCH- CB0OOIHBII JOCTYTT

TET - OpraHu3anus, Mpea0CTaBIAIOIAs
C TIOMOIIBI0 COOCTBEHHOTO caiita
YCIYTH IUCTAHIIMOHHOTO 00y4eHus 1o
HECKOJIbKUM 00pazoBaTeNbHBIM IPO-
rpaMMaM, MHOTHE M3 KOTOpBIX Kaca-
10TC MH(GOPMALMOHHBIX TEXHOJOTHI.
CaliT comepKUT HECKOJIBKO COTEH OT-
KPBITBIX 00pa30BaTeIbHBIX KYpPCOB, IO
NPOXOXKJICHUHM KOTOPBIX MOXHO Oec-
IUIATHO TOJIYYUTh DJIEKTPOHHBIN cep-
tudukatr. Takxke BO3MOXKHO IUIATHOE
MOJIy4YeHue cepTu(UKaToOB O MOBBIIIE-
HuM kBanupukanuu. Kpome toro, op-
raHu3anusi JeHCTBYeT KakK MH3/aTeib-
CTBO, BBIIIyCKas y4eOHYIO TUTEpaTypy
10 Kypcam.

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N THOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

DneKTpOHHO-O0MOIMOTeYHAs Perucrpanus uepes noboit
http://www.biblioclub.ru cucrema (9bC) YHUBEPCUTETCKUI KOMITb-
YHuBepcurerckasi OubInoTeKa OH- I0TEP.
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https://biblioclub.ru/index.php?page=book&id=272098
http://www.biblioclub.ru/

JIarH B nanpneiimem npeno-
CTaBJISIETCSI HEOTPAHUYEH-
HbII UHIMUBUyalIbHbIN
JOCTYII U3 JIF0OOH TOYKH, B
KOTOPOU UMEETCs TOCTYII
K cetu HTepHeT

Www.garant.ru

WNudpopmanmoHHO-TIpaBOBOH mopTal CB0OOAHBIH AOCTYTT

Poccuiickuit nHGOpMaIIMOHHBIHN TTOP-
3. | www.elibrary.ru TaJ B 00J1aCTH HAYKH, TEXHOJIOTUH, CB0OOIHBIH HOCTYTI
MEIMLMHBI M 00pa30oBaHus

Pocculickast KOMIIBIOTEPHAs CIIPABOY-
HO-IIPAaBOBAasi CHCTEMA

4, | www.consultant.ru CBOOOIHBII JOCTYT

VII. JUOEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
IHPOI'PAMMHOE OBECIHHEYEHHUE

[Ipu peanmzanun y4eOHOM AUCHUTIIMHBI MPUMEHSCTCS CIIeayIolee JUIICH3UOHHOE U CBO-

00JIHO pacIpoCTpaHsIEeMOe IIPOrpaMMHOE 0OECIICUCHHUE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice;

—Maxima - ¢cBo6ogHast ccTeMa KOMIIBIOTEPHOM alreOpsl,

— Scilab - cBoboHas KOMIIBIOTEpHAS. MAaTEMATHYECKas CHCTEMA.
VIIl. OBOPYJIOBAHHUE U TEXHUYECKHUE CPEJACTBA OBYUYEHUJI,
HEOBXOJIUMBIE JJ151 OCYHECTBJIEHUS OBPA3OBATEJBHOI'O

MNPOLECCA 11O JUCHHUIIJIMHE

Y4eOHbIE 3aHATHS POBOASITCS B ayJUTOPHUAX, YKOMIJIEKTOBAHHBIX CIICIIHATA3HPO-
BaHHOW MeOeJIbI0, B TOM YHCJIE CTAI[MOHAPHBIMHU WUJIU TTEPEHOCHBIMA TEXHUYECKUMH CPEJI-
cTBaMU 00y4eHus (IPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHSTHS, TPYNIOBbIE U WHIUBUIYaJIbHbIE KOHCYJIbTAIIMHU, TEKYyIIas
U TPOMEXKYTOUHAS aTTECTAllMd TPOBOASTCS B CIEIHUATU3HUPOBAHHBIX KOMIBIOTEPHBIX
kiaccax. [lepedyeHbr OCHOBHOTO 0OOpY/JIOBaHMsS: aBTOMAaTHU3WPOBAaHHBIE paboure MecTa C
KOMITBIOTEpAMH, POTpaMMHOE o0ecriedeHre o0Iero u npodeccuoHaaIbHOTO Ha3HAYEHUS.

CamocrosiTenbHas padoTa MPOBOAUTCS B KaOMHETAaX, OCHAIIEHHBIX KOMITBIOTEPHOM
TEXHUKON ¢ BO3MOKHOCTBIO MOAKITIOUEHUS K ceTH «IHTepHeT» 1 o0ecredeHueM JTOCTyIIa
B DJIEKTPOHHYIO WH(OPMAITMOHHO-00Pa30BaTENbHYIO CPEAy YHUBEPCUTETA.

[TpenycMOTpeHBI OMEIIEHUS I XPAaHSHUS U MPOPUIAKTHIECKOTO O0CTYKUBAHHMS
y4eOHOro 000py10BaHUS.


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