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PABOYAS ITPOT'PAMMA JUCIIUITIMHBI
b1.B.01./1B.02.02 MOJAEJIMPOBAHUE CJOKHbBIX CUCTEM
CIIPUMEHEHUEM COBPEMEHHBIX ITPOI'PAMMHBIX CPE/ICTB

Hanpasienne noaroroBku: 09.03.01 Madopmarrka n BEIYUCIUTENbHAS TEXHUKA
Hanpasaennocts (mpo¢puiab): MHpopManmoHHbIE TEXHOJIOTMH U UCKYCCTBEHHBIN MHTEIIEKT
KBanndukanus (crenenn): 6akaiaBp

®opma o0yueHHsI: OUHas

MHeTHTYT: MaTeMaTHKH, €CTECTBO3HAHUS U TEXHUKHU
Kadenapa: maremMaTnueckoro MoAeIupPOBaHUsI, KOMIIBIOTEPHBIX TEXHOJOTHH HH(OPMAIIMOHHOM
0€e30I1acHOCTH

ouHasi popma O4YHO-3204HAas 3ao0uHasi popma
¢dopma
Kype 4
Cemectp 7
Jlexknun 10
JlabopaTopHble 3aHATHUS 20
IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 20
B T. Y. IPAKTHYeCKasl MOAr0TOBKA 4
. Jk3amen -0,3
®opma(bl) MPOMEKYTOYHOM aTTECTANMHA
KonTtpoJusn 9
Hubie popmbl padoTh -
CamocrosiTejibHasi padoTa 84,7

Bcero uacos: 144
TpynoeMKocTh: 4 3a4eTHBIX €UHMUII.

Pazpabotuuk(u) paboueil mporpamMmsl:
Kanouoam husuxo-wamemamuyeckux Hayk, ooyenm E.B. Hzonuna




|. OPTAHU3ALIMOHHO-METO/IMYECKUI PA3JIEJI

Heab u3yyeHusl NMCUHMIIMHBI. SBISIOTCS YIIyOJeHHE M 3aKperuieHHEe 3HaHU
CTYJIEHTOB O CHUCTEMHOM IOAXOJE B pa3padOTKEe MOJENEH CIIOXKHBIX CHCTEM C YYETOM
COONIONICHNUS  YCJIOBHM  YCTOMYMBOCTM HA OCHOBE TPUMEHEHHUS COBPEMEHHBIX
MIPOTrPaMMHBIX CPEJICTB.

3agaum n3y4yeHus1 JMCUMILVINHBI:

— W3YYCHHE OCHOBHBIX MOHATHA M METOJOB MAaTeMaTH4YECKOrO0 MOJEIMPOBAHMS,
0COOEHHOCTEN MOJICTMPOBAHUS HEYCTOMYHUBBIX CUCTEM (OOBEKTOB, MTPOLIECCOB);

— 3HAKOMCTBO C KJIAaCCMYECKMMU U COBPEMEHHBIMM METOAAMHU HCCIIECTOBAHMS
YCTOMYMBOCTH CJIOKHBIX CUCTEM;

— (popMHUpOBaHUE YMEHHS MPUMEHSITh COBPEMEHHBIE MPOTPAMMHBIE CPEJICTBA IS
MOJENUPOBAHUS CI0KHBIX CUCTEM M UCCIEAOBAHUS UX YCTOMYMBOCTH.

Mecro mucuumiunbl B crpykrype OIIOIL: peanusyercs B paMkax 4actu, popmu-
pyeMoil yuacTHUKaMHu 00pa3oBaTeIbHbIX OTHOIIEHUH, O10Kka b1. J{ucuumiunas (MOgyin).

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

AUKATOPAaMHU NJOCTHKCHUS KOMHeTeHHHﬁ:

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

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

- BepOaJbHbIE U HeBepOaJbHbIE

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

CpencTBa  B3aUMOJCHMCTBUA  C

MapTHEPAMU;

YMmeer: YMmeer:

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

MIPUEMIIEMO BECTH YCTHBIE JIEJIO-
BbIE Pa3rOBOPbI Ha TOCYJapCTBEH-
HOM M MHOCTPAHHOM (BIX) sI3bIKaX;
- BECTH JIEJIOBYIO NEPENUCKY, y4Hu-
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;

Bnageer: Bnaneer:

- HaBBIKAMH HCIIOJIb30BAaHUS WH- | — HABBIKAMHU HCIIOJH30BaHUS WH(POPMAIIMOHA
(dhopMaImoHHO- HO-KOMMYHUKAIIMOHHBIX TEXHOJOTUMA MIPU MO

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

JACIIMPOBAHUU CIIOKHBIX CUCTEM
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3a7a4 Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM (bIX) SI3BIKaX;

- HaBbIKaMHM BBIIIOJIHCHUS TICPEBOIA
aKaJIeMUYECKUX TEKCTOB C HHO-

— METOJIOJIOTHIO Pa3pabdOTKH TPO-
rPaMMHOTO OOECTeueHUuss U TeX-
HOJIOTHIO IIPOTPaMMHUPOBAHHUS;

— METOJbl U CPEICTBA MPOECKTUPO-
BaHUS IPOTPaAMMHOTO obecriede-
HUS;

— TUIIOBBbIE pELIEHUS, OMOIUOTEKU
MPOrpaMMHBIX MOJAYJEH, mabio-
HBI, KJIacChl 0OBEKTOB, MCIOJB3Y-
eMbIe MPH pa3pabdoTKe Mporpamm-
HOT0 00ECTICYCHHSI.

cTpaHHOro (bIX) Ha rocyjaap-
CTBCHHBIN SA3BIK.
IIKC-1 3HaTh: 3Haer:
— BO3MOYKHOCTH CYIIECTBYIOIIEH | — CITOCOOBI pa3pabOTKH MaTeMaTHUYECKUX H
MIPOrPaMMHO-TEXHUUECKOW apXHu- | KOMIBIOTEPHBIX MOJICJIEH C UCTIOJIH30BAHUEM
TEKTYpHI; (YHKIIMOHAJIBLHBIX BO3MOKHOCTEH TTPO-

IPaMMHBIX CPE/ICTB,;
— THWIIOBBIE peEIIeHUS W OUOJUOTEKH IPO-
IPaMMHBIX MOJYJIEH.

Ymers:

- IPOBOJUTH OLIEHKY U 0OOCHOBaHUE
PEKOMEH/1yEeMbIX PELICHUH;

— BBIpa0aThIBaTh BapUaHTHI pealu-
3allui IPOTrPaMMHOT0 0OecreueHus;
— TMPHUMEHSATh METOABI U CPEICTBA
IPOEKTHUPOBAHUSA  MPOrPAMMHOIO
o0ecrieyeHns, CTPYKTyp JaHHBIX,
IPOTrPaMMHBIX MHTEp(eNCcOoB.

YmMmeer:

— OCYUIECTBJIATH BBIOOpP MPOTPAMMHOTO
obecrneyeHHst IS MCCIAEOOBAHUSI Moenei
CHUCTEM,

— MPUMEHATh METOABI U CPEJICTBA MPOCKTH-
pOBaHUs  MPOrPAaMMHOTO  OOeCIeYeHusl,
CTPYKTYp [JaHHBIX, HPOTPAMMHBIX HWHTEp-
(ericoB ISl HCCIIEIOBAHUS CUCTEM.

Bnaners:

— aHAJIM30M BO3MOXKHOCTEH peasu-
3alMd TpeOOBaHUN K MpOrpamm-
HOMY 00€CIIeUeHUIO;

— HaBBIKAMM paclipeiesieHusl 3aja-
HUH MEXOy NpOrpaMMHCTaMHU B
COOTBETCTBHH C TEXHUYECKUMHU
cnerupuKausIMu;

— METOoAaMH MIPOEKTHPOBAHUS
CTPYKTYp JAaHHBIX;

— METOJJaMH TIPOEKTHPOBAHUS IPO-
I'PaMMHBIX UHTEp(ECcoB;

HABbIKAMHU OCYIIECTBIIEHUSI 00yue-
HUS M HACTAaBHUYECTBA.

Bnaneer:

- (YHKIIMOHAJIBHBIMU BO3MOXKHOCTSIMU TIPO-
FpaMMHBIX CpeI[CTB, H606XOZ[I/IMBIX JJIs
MOJIEJIMPOBAHUS U UCCIEIOBAaHUS YCTONYH-
BOCTH CHCTEM.

1. COAEP KAHUE U OBBEM JUCIHUIIJINHBbI
€ YKa3aHMEM KOJHMYeCTBA YACOB, BbIICJEHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcst
¢ mpemnoaasartesieM (10 BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOSITEJILHYI0 padoTy

Ounas popma 00yueHust

[ N |

HanmeHnoBanue pa3ieaoB M TeEM

Bcero I Aya. 3ansaTus | Cam.
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JacoB

JIK

113

Jb

Pa6.

Pasnea 1. OcHOBHBIE acnieKTHI MoAeTupoBanusa. Matema-

THYECKO€ MOJI€C/JIUPOBAHME.

44

30

Tema 1. Hcropuyeckuii 0030p pa3BUTHS MOJIEIUPOBA-
Hus. OCHOBHBIE NIOHATHS MOJenupoBaHus. Pois moze-
JIMpOBaHus B Hayke W TexHHke. KommbrorepHoe moje-
nupoBaHue. OOmiasi cxema MOCTPOEHUsT MoJenu. Aniek-
BaTHOCTh Mojenei. Kimaccudukammst Mogenei.

12

10

Tema 2. Maremarnueckoe MOJEIUPOBAHKUE U ATAIBI 110-
CTPOEHHs Maremarudeckux mogeneil. IIpumepsr mo-
CTpoeHHsI MareMatudyeckux mozeneit. [loctpoenue 6e3-
pa3MepHBIX 0000IIEHHBIX MOjeleid. MeToabl uccieno-
BAaHMS MOJIEJIEH, YUCIEHHOEe MoieaupoBanue. Komibro-
TEPHBIM BBIYMCIMTEIBHBIA JKCIIepuMeHT. lIpakTuye-
CKO€ HCIIOJIb30BAaHUE ITOCTPOEHHOM MOJEIW U aHAJINU3
PE3YJIbTaTOB MOJECIUPOBAHMSL.

16

10

Tema 3. CuctemHbIl MOIX0/1 B MOJIeTMpOBaHUU. Moie-
JIUPOBaHUE CIIOKHBIX CUCTEM. MoJeNIn perpeCCHOHHOTO
aHanu3a. MoOJIEJTUPOBaHUE CTOXACTHYECKHX CHCTEM.
MopenupoBanue CHUCTEM aBTOMAaTUYECKOTO PEryiupo-
BaHUA W ympaBieHus. Pa3BuTHe Teopuu aBTOMATHYe-
ckoro yrpasieHus. OCHOBHBIC TOHATHUS TEOPUU aABTO-
MaTUYECKOro yIpaBlieHus. MaTemaThuueckue MOJeIu-
pOBaHUE CUCTEM yIpaBiieHus. BpeMeHHbIC U 4aCTOTHBIC
XapaKTEPUCTUKHA THIIOBBIX 3BeHBEB. lIpeoOpa3oBaHue
Jlaraca u nepenaTovyHas QyHKIIHSL.

16

10

Pa3nen 2. OcHOBHBIE BOIIPOCHI TEOPUH YCTOWYHUBOCTH CH-

CTEM

62

14

14

30

3

Tema 4. ITlousTue YCTOWYMBOCTH, ACHMIITOTHYECKAs
YCTOWYMBOCTh. Y CTOWYMBOCTh pelieHui auddepeHu-
aJIbHBIX YpPaBHEHUH. Bubl yCTOWYHMBOCTH.

19

10

Tema 5. Metoasl JldanyHoBa B T€OpUH YCTOMYHMBOCTH
JBIDKEHUS: TEPBBIM MeTox JIAmyHOBa, BTOPOM METOX
JIamyHoBa. YCTOMYMBOCTD CHUCTEM aBTOMATHYECKOTO
ynpasieHus. CrnenuaibHble BOIIPOChl TEOPUM YCTOWYH-
BOCTH.

23

10

Tema 6. Meton ¢a3oBoii muiockoctu. da3oBbie mopTpe-
THI JIMHEWHBIX cucTeM. OcoO0eHHOCTH (Ha30BBIX MOPTpE-
TOB HEJMHEWHBIX cuUcTeM. MeTroabl mocTpoeHus ($azo-
BBIX TOPTPETOB HEJTMHEUHBIX CUCTEM

20

10

Pa3

nea 3. [IpuMeHeHne MPOrpaMMHBIX CPEACTB IS pa3-
padOTKM, aHAJIN3A M BepU(UKAIUHM MOIeseil

56,7

14

14

247

Tema 7. OcHOBBl pabOTBl B CHUCTEME KOMIIbIOTEPHOM
MaTeMaTHKu Maxima. UuciaeHHble METOAbI peIIeHUs
muddepeHIManbHBIX ypaBHeHUU. Haxoxxaenue perie-
HUl 1uddepeHanbHbIX  ypaBHEHMH B CHCTEME
Maxima

30

12

Tema 8. OcHOBHBIE KOHCTPYKIMH sI3bIKa. ApHudmernye-
ckue BbIpakeHus B Scilab. @opmaTHBIA BBIBOA B KO-
MaH/IHOEe OKHO. PabGoTa ¢ 4YMCIOBBIMH MaccUBaMHu B
Scilab. ITloctpoenne m odopmieHue rpadukoB (GyHK-

26,7

12,7

4




M. YCJIOBHBIE ONEPATOPHI U ONEPATOP LHUKIA C YCIO-
BueM. L{ukibl ¢ mapameTpoM u 00pabOTKa MacCHBOB.
[Ipumepsl uccienoBaHusl JUHAMHYECKHX CHUCTEM B
yCIOBUSIX HeomnpeneneHHocTH. CucremMa BHU3YajbHOTO
mozaenupoBanust XCOS Scilab. Tyn6oke SYSTEMS

AND CONTROL.

OKx3amen 0,3

Koumponw 9

Hmoeo 3a cemecmp 144 10 20 20 84,7
B T.4. HpaKTI/I‘IeCKaH IIOATIOTOBKA 4

HUTOTO: 144 10 20 20 84,7

OuHo-3204Hast popma 00yUeHHS He peaaTn3yercst
3aouyHas popma 00yueHHS He peau3yercst

I1l. OHEHOYHBIE MATEPUAJIBI VISI TIPOBEJEHUSI TEKYIIEA 1
IHPOMEXYTOYHOU ATTECTAIIMUA OBYYAIOIIINXCA ITO AUCHUIIJIMHE

Teky1as arrectanys NpoBOAUTCA B (hOopMe KOHTPOJIBHOUM paboThI, pedepara.

TunoBoil BApMAHT KOHTPOJILHOM PadOTHI
Yupaxkunenue 1. {111 3a71aHHON CUCTEMBI ONPEIEIIUTE TUIl U XAPAKTEP YCTOWYUBO-
CTH MoJiokeHHs paBHOBecHs. [locTpoiite (pa3zoBeie mopTpeTsl B Maxima.
Xy =x+ 3y
{yt = —6x — 5y
Ynpaxkaenue 2. Ilpu xakux 3HaueHusx napamerpa acR npuBenennas cucrema
MMeEET TMOJIO0KEHNE PAaBHOBECHS, U OHO fABIAETCS cemioM? y3nom? ¢okycom? Kakoil npu
3TOM CUCTeMa UMeeT (a30BbIi mopTpeT?
Xe = 2ax+y
{yt =ay — 2ax
Yupaxuenue 3. [loctpoiite dazoBbie TOPTPETHI ISl HEOJHOPOIHONU CUCTEMBI:
Xp =3x—3
{yt =2x+y—1

IIpumepHas Tematuka pedeparon
1. VMcnonp3oBaHKe makeTa NpUKIAIHBIX porpamm Scilab s uccnenoBanust mojaenein
JTUHAMUYECKHUX CUCTEM.
HccnenoBanre yCTOMUUBOCTUA CUCTEM € TTIOMOILBIO BBIYUCIUTENIbHBIX MTAKETOB.
Buibl yCTOMYMBOCTH CUCTEM U METOJIbI UCCIIEIOBAHUS.
[Mouck ycroituusoro pemenus OJ]Y ¢ momoripto nakera Maxima.
Meton noctpoeHus $pazoBoil MIOCKOCTH.
MonenupoBaHie CUCTEM aBTOMATHYECKOTO PErYJIMPOBAHUS U YIIPABICHUS.

ook wnn




[TpomexyTouHas aTTectanus o0ydaromUXcsl OCYIIECTBISIETCS B (POpME IK3aMeHa C
HCIIOJIb30BAHUEM CJIEAYIOIINX OLIEHOYHBIX MAaTEPHAJIOB:
Bonpocsl k 3k3amMeny
(7 cemecTp, ounasi gopma 00yUeHH)
1. Wctopuueckuii 0030p pa3BUTHS MOJEIUpOBaHUS. OCHOBHBIE MOHATHS MOJEIUPO-
BaHMs. Poib MonenupoBaHus B HAYKE U TEXHHUKE.
2. Kommbroteprnoe moaenupoBanue. O01as cxemMa NoCTPOSHUsT MOJIETH.
3. AnexBaTHocTh Mojenel. Knaccudukanus moneneil.
4. MaremaTuyeckoe MOJECIUPOBAHNUE U ATAIbl IOCTPOCHHSI MATEMAaTUYECKUX MOJEIIEH.
[IpuMepsl TOCTPOEHUS MATEMATHYECKUX MOJCIICH.
5. Iloctpoenue Ge3pazMepHbIX 000OIIEHHBIX MOJEIEeH. MeToibl HCCIe10BaHusl MOJIe-
JIe, YACIEHHOE MOJICIIMPOBAHHUE.
6. KoMnbroTepHBI BBIYMCIUTENBHBIN 3KCHEpUMEHT. [IpakThyeckoe HCIOJIb30BaHUE
IIOCTPOCHHOM MOJIEJIN U aHAJIU3 PE3YJIbTaTOB MOAEINPOBAHNUS.
7. CucteMHbIN TOAXO0/ B MOJAEIUPOBAHUN. MOIETMPOBaHUE CIIOKHBIX CUCTEM.
8. Mopnenu perpecCHOHHOro aHAJIN3A.
9. MojenupoBaHue CTOXaCTUYECKUX CHCTEM.

10. MoennpoBaHrue CUCTEM aBTOMATHYECKOTO PETYJIMPOBAHUS U YIIPABJICHUS.
11. OCHOBHBIE MMOHATUS TEOPUU ABTOMATUYECKOTO YIIPABJICHHUS.

12, MareMaTnyeckue MOJCIUPOBAHUE CUCTEM YIIPABJICHHUS.

13. [IonsiTEe YCTOMYMBOCTH, ACUMITOTHYECKAS YCTOWYHUBOCTH. Y CTOMYUBOCTH
pereHuit nuddepeHanbHbIX YpaBHeHUH. BUIbl yCTONYMBOCTH.

14, Metonsl JIsmyHOBa B TEOPUM YCTOMYMBOCTH JIBUKEHHUS: NEPBbIA MeTOH JIs-

ITYHOBaA, BTOpOfI MCTOJ .H}IHYHOBEL Y CTONYMBOCTH CUCTEM aBTOMATUYECKOTO YIIpaBJIC-
HUs. CHGHI/IaJ'IBHBIG BOIIPOCHI TCOpHUHU YCTOIZLIHBOCTH.

15. Meron ¢a3zoBoii miockoctu. PazoBbie MOPTPETHl JHHEHHBIX cucTteM. Oco-
O0eHHOCTH (PA30BBIX MOPTPETOB HEIIMHEUHBIX CHCTEM.

16. OYHKIMY U KOMaH]Ibl cucTeMbl Maxima.

17. VYnpasieHue npoueccom BelunciaeHud B Maxima.

18. [Ipocreiine mpeoOpazoBaHus BbIPAKEHUI.

19. Pewienue anredpandeckux ypaBHEHUN U UX CHCTEM.

20. I'paduueckre BOZMOKHOCTH.

21. YucneHHble MeTo bl peteHus AuddepeHunanbHbIX YpaBHEHUH .

22. O6mume ceenenust o AuddepeHnaIbHbIX YPaBHEHUSX.

23. Uucnennble MeTonbl perieHus 3amaun Komu s oObIkHOBeHHOTO audde-
PEHIMAILHOTO YPaBHEHMSI IEPBOTO MOPSIIKA.

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

25. Pemenne kpaeBbIX 3a7a4 it OOBIKHOBEHHBIX UG (epeHIInaIbHbIX YpaBHE-
HUH METOJOM KOHEYHBIX PAa3HOCTEN

26. Haxoxnenue pemiennii nudpepeHnnanbHbIX ypaBHEHUH B cucteme Maxima.
21. Bcerpoennbsie QyHKUMU 11 HaXOXKIeHUs peuieHuil auddepeHnuaibHbIX

ypaBHEHH B cucteMe Maxima
28. Pemenne nuddepeHmanbHbIX YpaBHEHUN U KX CUCTEM B CUMBOJIBLHOM BHUJE.



29. [TocTpoenue TpaekTopuil U Mo HanpaBieHUN AU PepeHImaIbHbIX ypaBHe-
HUl B cucteMe Maxima

30. Peanu3zamnusi ynciaeHHBIX METONOB perieHus 3anadu Komm 1j1st 0ObIKHOBEH-
HBIX U PepeHInanbHbIX YPaBHEHHU B cucTeMe Maxima

31. Peanuzanus meton Diinepa B cucteme Maxima

32. Peanuzamnus metoga Pynre-Kyrra B cucreme Maxima.

33. OcHOBHBIE KOHCTPYKIIUH SI3bIKa U apupMETHUECKHUE BhIpaykeHus B Scilab.

34, ®opmaTHBIN BHIBOJ B KOMaHAHOE OKHO. PaboTa ¢ YMCIIOBBIMH MacCUBaMU B
Scilab.

35. [Toctpoenue u ohopmieHue rpagpukoB GyHKIIHIA.

36. VY CIIoBHBIE ONEPATOPBI U ONepaTop MUKIIA ¢ yciaoBueM. Lukibl ¢ mapameTpom
1 00paboTKa MacCHBOB.

37, [Tpumeps! ncciieOBaHUS TUHAMUYECKHX CHUCTEM B YCIIOBHUSIX HEONpEIeIICH-

Hoctu. Cucrema BusyanbHoro mozenupoBanus XCOS Scilab. Tyn6okc SYSTEMS
AND CONTROL.

IV. HIEPEYEHDb JUTEPATYPBI, HEOBXOJJUMOM 1JIs1 OCBOEHUS JIUC-
HUITJIMHBI
4.1. OcHOoBHasI JJUTEpaTypa

1. Jlucsk, H. K. MonenupoBanue cuctem : ydebnoe nocodbue : [16+] / H. K. Jlucsx,
B. B. JIucsk. — PoctoB-Ha-/lony ; Taranpor : FOxHbIl (eaepanbHblil yHUBEPCUTET,
2017. — Yacts 1. — 107 c. : w1 — Pexum pocryma: Mo TIOIIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=499733 (mata  oOpamieHus:
24.08.2021). — bubmmorp.: ¢. 101-102. — ISBN 978-5-9275-2504-1. — Tekcr : 2ek-

TPOHHBIM.
2. abapmmnHa, M. C. OCHOBBI KOMMIBIOTEPHOW MaTEMaTHKHW: 3a/adydl CHUCTEMHOTO
aHanu3a W YympaBieHus : ydeOHoe mnocobue : [16+] / W. C. IllaGapmmuHa,

E. B. Kopoxoga, B. B. KopoxoB. — PoctoB-Ha-/lony ; Taranpor : FOxHbiil ¢ene-
paneHbI yHuUBepcuTeT, 2018. — 76 c. : min. — Pexxum goctyna: mo moamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=577786 (nata  oOparieHus:
24.08.2021). — bubauorp. B kH. — ISBN 978-5-9275-3118-9. — TekcT : 37eKTpOH-

HBIH.

4.2. JlonoJIHUTEJIbHAS JINTEPATypPa

1. T'ybuna, T. H. Pemenue nuddepeHnanbHbIX YpaBHEHUH B CUCTEME KOMIIbIO-
TEepHON MaTteMaTuku Maxima : yueOHoe nocooue / T. H. I'y6una, E. B. Augponosa
; DenmepaabHOE areHTCTBO MO 00pa3oBaHMIO, Elelkuil rocy1apCTBEHHBIN yHUBEP-
cuteT uM. U.A. bynuna, Llentp cBoGo1HOTO MporpaMMHoOro obecnedenus. — Enerr :
Eneuxwnii rocynapcrBeHnbiid yauepeuteT uM. M. A. bynuna, 2009. — 99 c¢. — Pexxum
nOCTyma: o MTOJITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=272098 (nata  oOparieHus:
24.08.2021). — bubnumorp. B kH. — TeKCT : 3EKTPOHHBIH.
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CTM MAaTEMaTHYECKUX MOJEJEN yIpaBisIeMbIX cucTeM. — Einen: Enenkwmii rocynap-
CTBEHHbIH  yHuBepcuter uMm. W.A.  bynmna, 2019. - 143 ¢
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V. IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-

TEJJEKOMMYHUKAIIMOHHOM CETH «MAHTEPHET», HEOBXOIUMBIX

JJI1 OCBOEHUA JTUCIIUIIJIMHBI

Ne
nn

Ccplika Ha HaumeHnoBaHue pa3padoTku B

N N JocrynHocTs
HHPOPMaIMOHHBII pecypc 3J1eKTPOHHOI dopme

http://edu.ru/ Poccuiickoe oopa3zoBanme:
DenepajbHbIil MOPTAJL. CBOOOIHBII JOCTYyT
Brurouaer

CCBUIKM Ha TOPTAJIbl M CANTHI
00pa3oBaTeNbHBIX  yUPEKIe-
HUH; rocyaapcTBeHHbIe 00Opa-
30BaTebHBIC CTAHIAPTHI; HOP-
MaTHBHBIC JIOKYMEHTBI; KaTa-
JIOT PKCKYpPCUH M OOydYaronimx
IIPOrpamMM.

http://citforum.ru/database/osb HudopmanmonHo-
d/contents.shtml AHAIMTUYCCKUE MaTepHaIIbI CBOOOIHBII JOCTYIT

V1. COBPEMEHHBIE TPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Perucrpanus uepes nob6oit
YHUBEPCUTETCKUI KOMITb-
I0Tep.

DNeKTPOHHO-OUOIMOTEeUHAS .
B nanpneiimem npeno-

o cucrema (ObC
http://www.biblioclub.ru ( ) CTaBIISICTCSI HEOTPAHUYCH-
YHuBepcurerckas OndiInoTeKa oH- . .
aii HBII MHJIUBUIYaJIbHBIN
JIOCTYTI U3 JIFOOOW TOYKH, B
KOTOPOU MMEETCs TOCTYII
K cetn MHTEpHET
www.garant.ru o o
NudopmannonHo-1ipaBoBoOii mopTal CBOOOHBIN JOCTYT

Poccuiickuit ”HQOpMAIIMOHHBIH 1Op-
www.elibrary.ru TaJl B 00JIACTH HAyKH, TEXHOJIOTHH, CB0OOHBIH AOCTYI
MEIMIMHBI M 00pa30BaHus

Poccniickas KOMIIBIOTEPHAS CIIPABOY-
HO-IIPAaBOBasi CUCTEMA

www.consultant.ru

CBOOOAHBIN TOCTYTI
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Vil. JMOEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE
IMPOI'PAMMHOE OBECIIEYEHUE

[Tpu peanuzanuu yueOHOW AMCIUIUIMHBI MPUMEHSIETCS CISAYIONIee JTUIICH3MOHHOE U CBO-

00THO pacIpoCTpaHsIeMOe TPOrPAMMHOE 0OCCTICUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice;

—Maxima - cBoOo1Has CHCTeMa KOMITbIOTEPHOU aireopsl,

— Scilab - cBoOoaHas kKOMITbIOTEpHAST MAaTEMAaTHYCCKas CUCTEMA.
VIIl. OBOPYJIOBAHUE U TEXHUYECKHUE CPEJCTBA OBYUYEHU/I,
HEOBXOJIUMBIE JJ151 OCYHECTBJIEHUS OBPA3OBATEJBHOI'O

MNPOLECCA 11O JUCHHUIIJIMHE

Y4eOHbIe 3aHATHS TPOBOASTCA B ayIUTOPHUSIX, YKOMIUIEKTOBAHHBIX CIIEUATH3UPO-
BaHHOU MeOEeIbI0, B TOM YMCIIE€ CTAlMOHAPHBIMH WJIA TIEPEHOCHBIMU TEXHUYECKUMU CPEJI-
CTBaMHU 00y4eHus (IPOEKTOP, 3KPaH, KOMITbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHUS, TPYNIOBBIE U MHAUBUAYaAIbHbIE KOHCYJBTAI[MH, TEKYIIas
U TPOMEXKYTOUHAs aTTECTAllUd MPOBOAATCS B CHELMATU3UPOBAHHBIX KOMITBIOTEPHBIX
kiaccax. IlepeueHb OCHOBHOrO 00OpYJIOBaHMs: aBTOMaTU3UPOBAHHBIE pabouyue MecTa C
KOMIIBIOTEpPaMHU, IPOrPaMMHOE OOecrieueHre 00IIero u NpohecCUOHATBLHOTO Ha3HAUEHUSI.

CamocTosiTenbHast paboTa NPOBOJUTCS B KaOMHETAaX, OCHAIIEHHBIX KOMITbIOTEPHOU
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecrieyeHneM J10CcTymna
B QJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

[TpemycMOTpeHbI TOMEIEHUs ISl XpaHeHHs U TPO(QUIAKTUIECKOTO 00CITy KHBaHHSI
y4eOHOr0o 000py10BaHUSI.



