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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
COOJIOICHNS YCIOBHI YCTOMYMBOCTH HA OCHOBE IPUMEHEHUSI COBPEMEHHBIX TPOTPAMMHBIX
CPEACTB.

3agaum n3y4yeHus1 JMCUMILVINHBI:

— U3y4YECHHE OCHOBHBIX MOHATHI U METOJI0B MaTEMAaTUYECKOIO MOJIEIIMPOBAHMS, OCO-
OEHHOCTEN MOAEIMPOBAaHUS HEYCTONUUBBIX CUCTEM (0OBEKTOB, IPOLIECCOB);

— 3HaKOMCTBO C KJIACCHYECKMMU U COBPEMEHHBIMH METOJaMU UCCIIEI0BAHUS YCTOM-
YUBOCTH CJIOXKHBIX 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:

- KOMMYHHKATHBHO NpHUEMIIEMbIC
CTHJI JIeJIOBOTO OOIIEHUS Ha Toc-
yIapCTBEHHOM ¥ HHOCTPAHHOM
(BIX) SI3BIKAX;

- BepOalbHble U HeBepOalbHbIE
CpeACTBa  B3aUMOJIEHCTBHS ¢
napTHEpamH;

Kon HNHauKaTopbl 10CTHKEHUS I[lnanupyembie pe3yJbTaThl 00yUeHHUSI
KOMIIETeHIIUU KOMIIETCHIUH 0 JUCLHUILINHE
YK-4 3HAaThb: 3Haer:

— MH(POPMALIMOHHO-KOMMYHHUKALIMOHHbIE
TEXHOJIOI'MH, IPUMEHSEMBIE IIPU MOJEIIU-
POBAHUU CJIOKHBIX CUCTEM

YMeTs:

- KOMMYHUKATHBHO M KYJIbTYpHO
MPUEMIIEMO BECTH YCTHBIE JEIIO-
BBI€ Pa3rOBOPHI HA TOCYIAPCTBEH-
HOM ¥ HHOCTPAHHOM (bIX) I3BIKAX;

- BECTHU JICJIOBYIO MEPENHCKY, yUu-
TBIBasi OCOOCHHOCTH CTUJIUCTHUKU
opUIIHATBEHBIX U HEOPHUITHATHHBIX
MACEM, COLUUOKYJIbTYPHBIE pa3iiu-
yusi B GopMaTe KOppeCroHCHITUN
Ha roCyJIJapCTBEHHOM U MHOCTPaH-
HOM (BIX) SI3BIKaX;

YmMmeer:

— HCIIOJIb30BaTh MH(POPMAIIMOHHO-KOMMYHHU-
KAIIMOHHBIE TEXHOJIOTMH ITPU MOAEIIUPOBAHNUY]
CJIOXKHBIX CUCTEM

Bnanets.

- HaBBIKAMHU WCHOJB30BAHHUSA WH-
dbopMaImOHHO-KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTHI MPH MOUCKE He-
o0xonuMoit nH(pOpMAaLIUK B MPO-
1ecce penieHus pas3inyHbIX KOM-
MYHHKAaTHBHBIX 3ajay Ha

Bnaneer:

— HaBBIKAMHU HCIIOJIb30BaAHUA I/IH(l)OpMaIII/I-
OHHO-KOMMYHHUKAI[MOHHBIX TE€XHOJOTHI MpH
MOJIGJ'IHpOBaHI/II/I CJIIOXKHBIX CUCTEM
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rOCyJapCTBEHHOM W HWHOCTpaH-
HOM (BIX) SI3bIKAX;

- HaBbIKAMM BBIIIOJIHEHUS [1€PEBOJIA
aKaJeMHUYECKHX TEKCTOB C HMHO-
CTPaHHOTO (bIX) Ha TOCYJapPCTBEH-
HBIH SI3BIK.

IIKC-1

3HAaTh:
— 0o0mme MPUHIUIBI (PYHKITMOHH-
pOBaHMsI  ammapaTHbIX, MPO-

IPAaMMHBIX U IPOrPAMMHO-aIIIA-
paTHBIX cpencTB HH(pOpMAIH-
OHHO-KOMMYHMKAIIUOHHBIX CH-
CTEM

—  apXUTEKTYypbl alllapaTHbIX, IPO-
IPaMMHBIX U IPOrpaMMHO-aIna-
paTHBIX cpeacTB uHGpopMalu-
OHHO-KOMMYHUKAIIUOHHBIX CH-

cTeEM

— HpI/IHLII/IHI)I YCTaHOBKI/I nu
HACTPOUKH IPOrPaMMHOTO
obecrieueHust

— QAHIJIMUCKUM $S3bIK HA YpPOBHE
YTCHHUSI TEXHUYECKOH JOKYyMCH-
Tanuk B 00JacTH WHGOpPMAIIH-
OHHBIX 1 KOMIIBIOTEPHBIX TEXHO-
JIOTHI

— TpeOOBaHMS OXpaHbBI TpyJa MpH
paboTe C ammapaTHBIMH, MPO-
IpaMMHO-AIMaPaTHEIMU U TIPO-
TPaMMHBIMH CPEJICTBAMU a7MHU-
HUCTPUPYEMOH HH(POKOMMYHH-
KallMOHHOM CHUCTEMBEI.

3Haer:

— crocoObl pa3paboTKU MaTEMAaTUYECKUX U
KOMIIBIOTEPHBIX MOJIENIEH C UCTIOIh30Ba-
HUEM (YHKIIMOHATbHBIX BO3MOXKHOCTEH
MIPOTPAMMHBIX CPEJICTB;

— THUIIOBBIE pEIICHUS W OUOIMOTEKH IPO-
IPAMMHBIX MOJYJIEH.

YMers:

— KoH(puUrypupoats nepudepuii-
HBIE YCTPOMCTBA

— T0Jb30BATHCSI HOPMAaTUBHO-TEX-
HUYECKOW JJOKyMEHTAIueH B 00-
JacTi MHPOKOMMYHHUKAIIMOH-
HBIX TEXHOJIOTHH.

VYmMmeer:

— OCYIIECTBIATH BBIOOP MPOrPaMMHOTO
oOecrieyeHns ISl HCCIENOBAaHUSA MoJenei
CHCTEM;

— HpI/IMeHSITB METOAbI U CpCJICTBa HpOGKTI/I-
pOBaHHUS  MPOTPaMMHOTO  OOecreyeHus,
CIPYKTYp HAHHBIX, INPOTrPaMMHBIX HHTEp-
(elicoB IS HiCCTIEIOBAHUS CUCTEM.

Biangers:

— HaBBIKAMHU NPOBEPKU (PYHKIHO-
HUPOBAHUs YCTPOHCTB

— HAaBBIKAMHM HWHCTAJULILUM IPO-
IrPaMMHOTO oOecrieyeHus: JUIst
MOJIEP)KKH PabOThI MOJIb30Ba-
Tenen

— HaBBIKAMHM  HACTPOWKH  IIpO-
IrpaMMHOTO oOecrieyeHus: JUIst
MOJIEP>)KKH PabOThI MOJIb30Ba-
Tenen

Bmaneer:

- (hyHKIIMOHAIBHBIMH BO3MOYXHOCTSIMU TIPO-
TPaMMHBIX CPEJICTB, HEOOXOIUMBIX ISt
MOJICJIUPOBAHUS U HCCIEAOBAHUS YCTOM-
YUBOCTU CUCTCM.




— HaBbIKAMHU JOKYMEHTUPOBAHUS
MapaMeTpoOB HACTPOMKH TIPO-
rPaMMHOT0 00eCIeYEHUsI.

Il. COAEPKAHUE U OB BbEM JUCHHUIIJIMHbI

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

Ouynas popma 00yueHust

Ne HaumeHoBaHue pa3iesioB U TeM Beero Ayn. 3anstun Cam.
4acoB JK 113 JIb Pab.
Pa3nes 1. OcHOBHBIE aceKThI MOjieTupoBaHus. MaTema- 48 2 4 2 40
THYECKOEe MOJIeJINPOBAHUE.
1 | Tema 1. UcTtopuueckuii 0030p pa3BUTHS MOJCIUPOBA- 12 2 10

Hus. OCHOBHBIE OHATHS MOJIepoBaHusi. Poib Mmoje-
JIMPpOBaHWA B HAYKC U TCXHUKEC. KOMHI)IOTCpHOC MOJ€C-
nupoBaHue. O01as cxema MmoCcTpOeHUsI MoJIeu. AJleK-
BaTHOCTh Mojenel. Kiraccudukamms Mozernei.

2 | Tema 2. MaremMaTHYeCKOE MOJEIMPOBAHHUE M ITaIlbl 23 2 1 20
IIOCTPOEHHUsI MaTeMaTH4YecKux mojeneit. [Ipumeps! no-
CTpoeHHs MaTeMaTrueckux mozenei. [loctpoenue 6e3-
pa3MepHBIX 000OMICHHBIX MOJIeNIeH. MeToIbI UcCiie0-
BaHMS MOJIEJIEH, YHCIIEHHOE MoJienpoBanne. KoMribro-
TEpPHBIM BBIYMCIUTENbHBIA JKcrepuMeHT. [IpakTuue-
CKO€ HMCIOJIb30BaHUE MOCTPOCHHOM MOJENH U aHAIU3
pPe3yabTaTOB MOJEINPOBAHUS.

Tema 3. CucteMHbIM OAX0J B MOJIEIUPOBaHUU. Mo- 13 2 1 10
JETMPOBAHUE CIOXKHBIX cucTeM. Mojienu perpeccuon-
HOTO aHanmu3a. MOJENMpOBaHUE CTOXACTUYECKHUX CH-
cteM. MojienpoBaHie CUCTEM aBTOMAaTHYECKOTO pery-
JIMpOBaHUs U yNpaBlieHUus. Pa3BuTue Teopun aBTOMaTu-
yeckoro ymnpasieHusi. OCHOBHBIE TIOHSTHUSI TEOPUH aB-
TOMAaTUYECKOI0 yNpaBJICHUS. MaremaTudeckue moJjie-
JUPOBaHUE CUCTEM yIIpaBJieHUs. BpeMeHHbIe U 4acToT-
HbIE XapaKTePUCTUKHU TUTIOBBIX 3BeHbEB. [IpeobpazoBa-
Hue Jlanaca u nepegaToyHasi GyHKIIHSL.

Pa3znen 2. OcHOBHBIE BONPOCHI TEOPUH YCTOIHYNBOCTH CH- 46 4 8 4 30
cTeM
3 | Tema 4. TlousTHe yCTOWYMBOCTH, ACHMITTOTHYECCKAsS 14 1 2 1 10

YCTOMYUBOCTB. Y CTOWYMBOCTH pelieHui tuddepeHu-
AIbHBIX YpaBHEHUI. Bubl yCTOMYHMBOCTH.

4 | Tema 5. Metoas! JIsmyHOBa B TEOpUU yCTOWYHNBOCTH 14 1 2 1 10
JBWKEHUS: TEepBbIA MeTof JIsmyHOBa, BTOPOM METOX
JIanyHOBa. YCTOMYMBOCTH CHCTEM aBTOMAaTHYECKOIO
yrpasieHus. CriennuanbHble BOIPOCHI TEOPUN yCTONYH-
BOCTH.

Tema 6. Meton (a3oBoii miockoctu. da3oBbie MOPT- 18 2 4 2 10
peTbl TMHEeHHBIX cucteM. OcobeHHOCTH (Pa30BbIX MOPT-
PETOB HEMHEHHBIX CUCTEM. MeTo bl mocTpoeHus (a-
30BbIX IOPTPETOB HENMHEHHBIX CUCTEM




Pa3znen 3. [IpuMeHeHne NPOrPaMMHBIX CPEACTB A5 pa3- 40,7 4 8 4 24,7
padoTKH, aHAIM3a U BepupuKaAIUN Mojieslel
Tema 7. OcHOBBI pabOTBHl B CHCTEME KOMIBIOTEPHON 20 2 4 2 12
MareMaTHKd Maxima. YucieHHbIe METOIbl PEIICHHUS
middepeHManbHbIX yYpaBHeHU. Haxoxaenue pere-
HUH AU QepeHIMaIbHBIX YPaBHEHHH B CHCTEME
Maxima

5 | Tema 8. OcHOBHBIE KOHCTPYKIMHK s3bIKa. Apupmern- | 20,7 2 4 2 12,7
yeckue BoipakeHus B SCilab. ®opmarHsiii BBIBOI B KO-
MaHJHOE OKHO. PaboTa ¢ YMCIOBBIMH MAacCHBaMH B
Scilab. IToctpoenue u odopmienue rpadukoB ¢GyHK-
[uid. Y CIIOBHBIE OIIEPaTOPBI U OMEepaTop IHKIA C YCIIO-
BueM. L{ukibl ¢ mapameTpoM u 00pabOTKa MacCHBOB.
[TpumMepsl HCCleNOBaHUS JUHAMHYECKUX CHUCTEM B
YCIOBUSIX HeomnpeeneHHOCTH. CHcTeMa BH3YaJIbHOTO
moaenupoBanuss XCOS Scilab. Tymn6okc SYSTEMS

AND CONTROL.

Okzamen 0,3

Konmponw 9

Hmoeo 3a cemecmp 144 10 20 10 94,7
B T.4. IPAKTHUYCCKAsA 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. [l 3a1aHHOM cUCTEMBI ONPEICIIUTE TUI U XapaKTEP YCTOMYMBOCTH
nosioxeHust pasHoBecus. [loctpoiite gpazoBbie 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
U = ay — 2ax
Ynpaxuenue 3. [Toctpoiite dazoBbie TOPTPETHI sl HEOJHOPOTHOM CHCTEMBI:
Xe =3x—3
{y’t =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. Vctopuyeckuii 0630p pa3BuTUs MoJearpoBanusi. OCHOBHbIE MOHATHS MOJIETUPOBA-
Hus. Porib MopenupoBaHus B HayKe M 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. IToHATHE YCTONYMBOCTH, aCUMIITOTUYECKAST YCTOUUYUBOCTh. Y CTOMYHUBOCTBD pe-
meHui tuddepeHuuanbHbIX ypaBHeHUN. Buabl ycTOHYUBOCTH.

14, Mertonp! JIamyHOBa B TEOpUH YCTOMYMBOCTH JBHKEHUS: TIEPBBINA MeTox JIsamy-

HOBA, BTOpOi MeTo1 JIsmmyHOBA. Y CTOMYMBOCTD CUCTEM aBTOMATHYECKOTO YITPABIICHHUS.
CnenuanbHbIE BOIIPOCHI TEOPUU YCTOMYUBOCTH.

15. Merton da3zoBoii muiockoctu. @a3zoBbie MOPTPETHI TUHEHHBIX cucTeM. OcoOeH-
HOCTHU (ha30BbIX TOPTPETOB HEIMHEHHBIX 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. Uucnennsie MeTo bl petenus 3a1aun Ko 11 00bikHOBeHHOTO I depeH-

OUAJIBHOI'O YpaBHCHUA IICPBOI0 IMopAaKa.
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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, Berpoennbie GyHKIMM 17151 HAXOXKACHUS perieHui nuddepeHImanbHbIX ypas-
HeHull 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. Peanu3zanus yucieHHbIX METOAOB perieHus 3a1auu Ko 11t 00bIKHOBEHHBIX
nuddepeHIanbHbpIX 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. [Tpumeps! nccieoBaHUs TMHAMUYECKIX CHCTEM B YCIIOBHSIX HEOIPEIeJICHHO-

ctu. Cucrema BusyanabHoro mojaenupoBanusi XCOS Scilab. Tyn6okc SYSTEMS AND
CONTROL.

IV. IEPEYEHD JTUTEPATYPBI, HEOBXOJIUMOM JJ151 OCBOEHUSA JUCIIH-
IJINHbI
4.1. OcHoBHasI JIUTEPATypa

1. [abapmmua . C. OCHOBBI KOMIIBIOTEPHON MAaTEMaTHKU: 33Jja4d CUCTEMHOTO aHa-
JM3a ¥ ynpasieHus : yueoHoe nocodue : [16+]/ U. C. Illadapmuna, E. B. Kopoxoga,
B. B. Kopoxos. — PoctoB-Ha-Jlony ; Taranpor : FOxubIii denepanbHblil YHUBEPCH-
ter, 2018. — 76 <c¢. : wun — Pexum gocryma: 1O TOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=577786 (mara  oOpameHus:
11.04.2024). — bubnuorp. B kH. — ISBN 978-5-9275-3118-9. — TekcCT : 371€KTPOHHBII.

4.2. JlonoJIHUTEJIbHAS JINTEPATypPa

1. Jlucsk, H. K. MonemupoBanue cuctem : ydebnoe nocodbue : [16+] / H. K. Jlucsx,
B. B. Jlucsk. — PoctoB-na-/lony ; Taranpor : FOxHbIii deaepanbHblii yHUBEPCUTET,
2017. — Yacte 1. — 107 c. : wi — Pexum pocryma: Mo TMOIIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=499733 (nata  oOparieHus:
11.04.2024). — bubmmmorp.: ¢. 101-102. — ISBN 978-5-9275-2504-1. — TekcT : 21ek-
TPOHHBIN.

2. I'youna T. H. Pemenue auddepeHuuanbHbIX ypaBHEHUH B CUCTEME KOMITbIOTEPHOU
MaremaTukun Maxima : ydeOHoe mnocobue / T.H.I'ybuna, E.B. Anmponona ;
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https://biblioclub.ru/index.php?page=book&id=577786
https://biblioclub.ru/index.php?page=book&id=499733

4.

®denepanbHOE areHTCTBO MO 00pa3oBaHuio, Enenkuil rocy1apcTBEHHbI YHUBEPCH-
teT uM. M.A. Bynuna, Llentp cBoGoaHOrO mporpammHoro obecneuenus. — Enern :
Eneuxwnii rocynapcrBennslii yausepeuteT uMm. M. A. bynuna, 2009. — 99 c. — Pexum
JOCTyma: 1o ITOJIICKE. -
URL: https://biblioclub.ru/index.php?page=book&id=272098 (nata  oOparmieHus:
11.04.2024). — bubaworp. B KH. — TEKCT : 3JICKTPOHHBIH.

Uronnna E.B. [IporpamMmMHbIe cpencTBa MaTeMaTHYECKOIO MOJEIUPOBAaHUS. YUeo-
HOoe  mocobme. -Emenm —  2019.  hitp://www.elsu.ru/uploads/files/2020-
10/1603134806_uchebnoe-posobie-igonina-2019.pdf

Macuna O.H., pyxununa O.B., Panonopt JI.b. DnemMeHTbl TeOpun yCTOMYHUBOCTH
MaTeMaTHYECKUX MOJEINIEH ynpaBisieMblx cucteM. — Ernen: 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. IEPEYEHb PECYPCOB HH®OPMAIINOHHO-TEJJEKOMMYHHUKAIIU-
OHHOM CETHU «<MHTEPHET», HEOBXOJIMUMBIX JIJ11 OCBOEHUSA JUCIIH-

IJIMHBI
Ne Ccplika Ha
. | HammeHoBaHue pa3paboTKH B dJIeK-
i uH(pOPMAIMOHHBIH . JlocTynmHoCTh
TPOHHOI (popme
pecypce
1. https://www.intuit.ru/ HanmoHaneHbIi OTKPBITBIA YHUBEPCH- CBoOoaHbIi J0CTYIT

TET - OpraHu3alus, IPeI0CTaBIA0IIAs
C IIOMOULIpI0 COOCTBEHHOrO caiiTa
yCIIyTH JUCTAHIIMOHHOTO O0YYEHHS 110
HECKOJIbKUM 00pa3oBaTelbHBIM MPO-
rpaMMaM, MHOTHE U3 KOTOPBIX Kaca-
10TCAd MH(OPMALMOHHBIX TEXHOJOTHH.
CaliT conepKUT HECKOJIBKO COTEH OT-
KPBITBIX 00pa30BaTeNbHbIX KypCOB, IO
MIPOXOXKJICHUH KOTOPBIX MOXHO Oec-
IUIATHO TIOJNYYMTh JJIEKTPOHHBIN cep-
Tuukar. Taxke BO3MOXKHO IUIaTHOE
MOJIy4€HHE CEPTU(PHUKATOB O MOBBIIIE-
HuM kBanupukanuu. Kpome toro, op-
raHu3anus JeiCTBYeT Kak H3/aTellb-
CTBO, BBIIIyCKasi y4eOHYIO JIUTEpaTypy
10 Kypcam.

VI. COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

DNeKTpOHHO-OUOIHOTEeUHAS
Perucrpanus uepes mro-
) - cuctema (3bC) . .
http://www.biblioclub.ru 0011 yHUBEpCUTETCKUI
VYHuBepcurerckas OndiInoTeKa OH-
it KOMIIBIOTED.



https://biblioclub.ru/index.php?page=book&id=272098
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B nanpneiimem npeno-
CTaBJISIETCS HEOTPAHUYEH-
HbI{ UHIMBUyalbHbBIA
JOCTYII U3 JII000H TOUYKH,
B KOTOPOU HUMeeTCs J10-
cTyn K cetu MlHTepHeT

www.garant.ru o .
2. HNudopmannonno-npaBoBoii mopran | CBOOOAHBII 10CTYI

Poccuiickuit nHGOpMaIIMOHHBIHN TTOP-
3. | www.elibrary.ru TaJ B 00JIaCTH HayKU, TEXHOJIOTHUH, CB0OOIHBII JOCTYT
MEIMLMHBI M 00pa3oBaHus
Poccuiickas komnproTEpHAas cripa-
BOYHO-TIPABOBAsI CHCTEMA

4. | www.consultant.ru

CB0OOAHBIH JOCTYTT

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,

HEOBXO/UMBIE /151 OCYHIECTBJIEHUSA OBPA30BATEJIBHOI'O
HNPOLECCA 11O AUCIUITJIMHE

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

JlaGopaTopHble 3aHATHSA, TPYITIOBBIC U MHIUBUyJIbHBIE KOHCYJIBTAIINH, TEKYIIasi U
IPOMEKYTOUYHAsI aTTECTAIlMU MPOBOJSATCSA B CIICIHAIU3UPOBAHHBIX KOMIBIOTEPHBIX KJIac-
cax. [lepeyeHb OCHOBHOTO 000PY/IOBAaHUS: aBTOMATU3UPOBAHHbBIE pa00YHNE MECTA C KOMITb-
I0TepaMH, MporpaMMHOe obecrieueHre o01Iero u mpodeccnoHaIbHOrO Ha3HAYCHHS.

CamocrosiTenbHas padoTa MPOBOAUTCS B KaOMHETAaX, OCHAIIEHHBIX KOMITBIOTEPHOM
TEXHUKON ¢ BO3MOKHOCTBIO MOAKITIOUEHUS K ceTH «IHTepHeT» 1 o0ecredeHueM JTOCTyIIa
B DJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.

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