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Hanpasaennocts (mpoduiab): Opeanusayusn u mexnono2us 3auumsl uHgopmayuu (no ompaciu
unu 8 cghepe npogeccuoHaIbHOL OessmelbHOCMU)

KBanndukauus (crenenn): 6axanasp

®opma 00yueHUs: ouHas

HNHCcTHTYT: MaTeMaTUKH, €CTECTBO3HAHUS U TEXHUKHU

Kadenpa: maremaTnueckoro MoJIeIMpOBaHusl U KOMIIBIOTEPHBIX TEXHOJIOTUN

ouHasi popma OYHO-320YHAS 3a04Hasi (popma
dopma

Kype 4

Cemectp 7

Jlekun 10

JlabopaTopHble 3aHATHSA 20

IIpakTHYeckne (CeMMHAPCKHUE) 3aHATHS 10

Koncyabranumn 2

®opma(bl) MPOMEKYTOYHOMH ATTECTAIUT 3aer—02

P p y 1 9k3amen - 0,3

Kontpoas 36

Hubie popmbl padoThl

CamocrosiTesibHasi padoTa 101,5

Bcero uacos:180

TpynoemMkocTh: 5__ 3a4eTHBIX eIMHHUIIL.

Pa3paborunk(u) paboueii mporpaMMel:
KaHOUOam _huzuko-mamemamuieckux Hayk, OOUeHm E.B. Urounna




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Henab u3ydeHusi TUCHUIUIMHBI. SIBISIOTCS YIUIYOJ€HHE M 3aKpeIUICHUE 3HAHHM
CTYJICHTOB O CHCTEMHOM TMOJXOJI¢ B pa3pabOTKe MojeNed CIOXKHBIX JTUHAMHYECKUX
CUCTEM C y4€TOM COOJIIOJICHUS YCIOBUN YCTOMYMBOCTH Ha OCHOBE NMPUMEHEHMS MaKETOB
BBIYMCIIUTEIBHBIX MPUKIAJIHBIX TPOTPAMM.

3amauu u3y4eHus JUCHUILINHBI:

— HM3YYEHHUE OCHOBHBIX MOHSITUA W METOJIOB MAaTeMaTUYE€CKOrO0 MOIECIUPOBAHMS,
0COOEHHOCTEH MOJICTMPOBAHNS HEYCTOMYHMBBIX CUCTEM (OOBEKTOB, ITPOIIECCOB);

— 3HAaKOMCTBO C KJIACCUYECKMMHM W COBPEMEHHBIMHM METOJAMHU HCCIEHOBAHUS
YCTOMYMBOCTU JTUHAMUYECKUX CUCTEM;

— ¢opMHUpOBaHNE YMEHHS MPUMEHITH COBPEMEHHBIE MPOTPAMMHBIE CPEICTBA IS
MO/JICJIMPOBAHUS TUMHAMUYECKUX CUCTEM U UCCIIEIOBAHUS UX YCTOMYMBOCTH.

Mecto nucuuniunbl B cTpykrype OIIOIL: peanusyercss B pamMkax BapHaTUBHOU
yacTu O5oka b1. Jlucuumiuuel (Moynn).

Ilnanupyembie pe3yJbTAThI 00y4eHUS MO AUCHUIIINHE:

Kona NHaukaTopbl 10CTHXKEHUS IInanupyemMble pe3yjbTaThl 00yUeHHS
KOMIETeHIHH KOMIIETeHI[HHI 1Mo AMCHUILJIHHE
OIIK-2 3HaTh: 3Haer:
- OCHOBHBIC IIOHATHA, UACHU, MCTOJbI | — OCHOBHBIC IIOHATHA MATEMATHUYCCKOI'O MU

(dbyHIaMEHTAIbHON W MPHUKIAJHON | KOMIBIOTEPHOTO MOJAEIUPOBAHUSA, STAmbl I0-
MaTeMaTHKH, (QOPMYIMPOBKH U | CTPOCHHUS MaTEeMaTHYEeCKHX MOJCNIeH, Kiiac-
JIOKa3aTeabCcTBa YTBEPKACHUM, | cU(UKAIIIO MOJIENEH;

BO3MOXXHbIE c(eppl UX NPHUMEHE- | — YUCICHHbIE METO/IbI peleHUs Ju(depeHIn-
HUS JUIsL pellieHHs] MPUKIAIHBIX | AIbHBIX YypaBHEeHUH (MeTon Oiilnepa, MeTo[y
3a/1a4; Pynre-KyTra) n ux peanuzamuio B cucTeMe

- OCHOBHBIC TOJAXOABI K mpoBene- | Maxima u Scilab.
HUIO TEOPETHYECKUX M IKCICPH-
MEHTAJILHBIX ~ HMCCIICIOBaHUH, a
TaKke aHalU3y HMX pPe3yJbTaToB;
NPUHIIAITB MATEMAaTHYECKOTO MO-
JETUPOBAHHMS;

- OCHOBHBIC CIOCOOBI peIleHHs 3a-
nay mpodeccuoHaTbHOW o00macTu
C MPUMEHEHHUEM MaTeMaTHYeCKUX
METOJI0B M MOJIEIIEN.

Ymern: Ymeer:

- OCYUIIECTBJIATH BBIOOP MaTeMaTH- | — OCYIIECTBISTh BBIOOD HWHCTPYMEHTAPHS
YEeCKOr0 HMHCTPYMEHTapus, 3aKo- | mporpaMMHBIX cpen Maxima u Scilab s
HOB €CTECTBCHHOHAYYHBIX JHCIU- | UCCICIOBAHMS MOJICTICH CHCTEM;

IJIMH JUISL PELIEHUs TOCTaBJEH- | - IPUMEHATh HA MPAKTUKE METOAbl MaTeMa-
HBIX MAaTeMAaTHYEeCKUX W MPUKIAI- | THUYECKOW 00pabOTKH MH-(POpMAIMH U Me-
HBIX 33/1a4; TO/bl MATEMATUYECKOTO MOJEITUPOBAHMUS.

- Ipujaratb IOJYYCHHBIC MaTcMa-
TUYECKHE 3HAHUS K IPOBEIACHHIO
WCCIEAOBAHUM, a TaK)Ke aHaJIu3y
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UX pe3yibTaToB;

— NPUMEHATh HA NPAKTUKE METO]IbI
MaTeMaTH4eCcKoi 00paboTKu WH-
dbopmanMu U MeTO/bl MaTeMaTH-
YEeCKOT0 MOJICTIMPOBAHUS;

- HCHOJb30BaTh MaTeMaTHYECKUI
ammapar Uil pelIeHus  pu-
KJIaJHBIX 33/1a4 B 00JacTu 3aliu-
Thl HHPOPMALIUH, & TAKXKE MPUHS-
TUU ONTHUMAJBHBIX YIpaBJIECHYE-
CKHX PEILICHHUI B JKOHOMUKE.

Baanern:

- 0a30BBIM KaTeropuajibHbIM Mare-
MATHYECKUM aIllapaToM Ui T0-
CTPOCHHUS W peajHu3alid OCHOB-
HBIX  MaTEMaTHYeCKHUX  aJro-
pUTMOB, aHaJIM3a MaTeMaTHye-
CKUX M SKOHOMHUYECKUX MpoO0IIieM,
peleHHsI MPaKTHYECKUX 3a7ay;

- crmoco0aMu HaKOILIEHUs, 00paboT-
KM M UCTIOJIb30BAHUS MaTeMaTH4e-
CKOW uWHpOpMAIUK; HaBBIKAMHU
MOCTPOCHHMSI, aHAJIN3a U TIPUMEHE-
HUS MaTeMaTUYECKHX METOJIOB U
MOZEIJIEH Ul PELICHUs MPUKIAJI-
HBIX 3a/1a4;

- HaBBIKAMH TIPUMEHEHUS COBpE-
MEHHOI'0O MaTeMaTU4YecKOro HH-
CTpyMEHTapus JJIsl PEUICHUs TPH-
KJIaJIHBIX 33/a4 B 00JacTh 3aliu-
Thl WHGOpPMANNHU; TUIAHUPOBAHUS

Baaneer:

- 0a30BBIM MAaTEMaTHYECKUM arraparom,
IPUMEHSEMbIM U MOJICIMPOBAHUS U HUC-
CJICAOBAaHUA }’CTOI?I'-II/IBOCTI/I JUHAMHUYCCKUX
CHCTEM;

— HaBBIKAMHM IIOCTPOCHHUs, aHAIM3a MOJCIICH
U IPUMEHEHMs] YUCIIEHHBIX METOAOB JUIS
HCCIICAOBaHU JUHAMUYCCKUX CUCTEM,

— HaBBIKAMU [TPUMEHEHHsI COBPEMEHHOI'O Ma-
TEMATUYCCKOI0 HMHCTPYMCHTApus IJId HC-
CJIEZIOBAHUs YIPABJISIEMbIX CUCTEM B yCIIO-
BUSIX HEOIIPEIETICHHOCTH.

U TPOTHO3UPOBAHUS, TPHHATHS
ONTHMAIBHBIX  YIPaBICHYECKUX
peuIeHuil B 9KOHOMHUKE.
IIK-11 3HaTh: 3Haer:
- OCHOBHBIE TIOJTXOJTBI K |— OCHOBHBIE  TPUHIMOBI M  OTallbl
NPOBEJCHUIO AKCIEPUMEHTOB TI0 | MATEMAaTHYECKOT'O MOJICITMPOBAHHS;
3aJJaHHOW MeToIuKe, 00paboTKe, | — MpOorpaMMHBIE CPEACTBa (B YaCTHOCTH:
OIICHKE HIOTPEITHOCTH u | Maxima u Scilab) mis mopmenupoBanus u
JIOCTOBEPHOCTH UX PE3yJIbTATOB; 00paboTKH pe3yJabTaTOB SKCIEPHUMEHTOB, a
- OCHOBHbBIE NPUHIUIBI | TAKKE TEOPETHUECKHE OCHOBBI M 0a30BbIe

MaTCMaTU4YCCKOro MOJCIUPOBAHMA,
noaxXxoJbl K PCHICHUIO IMPHUKIIAIHBIX
3agad € HUCIOJb30BAaHHECM MCETOJ0B
MaTeMaTHIeCKOM CTaTUCTHUKH,

- 6a3oBoe obopyoBaHue,
CTaHOapThI, IIOJIOKCHUA n
UHCTPYKIIUH 1O  OhOPMIICHUIO
TEXHUYECKOU JOKYMCHTAaIuu,
TEXHUYECKHE W  TIPOrpaMMHBIC

CpeicTBa ISl MOJCIHMPOBAHMS U

noaAXOdbI K MOACIINPOBAHUTIO u
HCCIICOJOBAHUIO PA3JIMYHBIX CUCTEM.
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00paboTku pe3yIbTaToB
IKCIIEPUMEHTOB, a TaKKe
TEOPETUYECKHE OCHOBHI U 0a30BbBIC
NOJIXOAbl K MOJCIUPOBAHHIO U
UCCIICIOBAaHHUIO PAa3IMYHBIX CHUCTEM,

B TOM 4Hclie (U3UYECKUX U
MH(POKOMMYHHUKAITMOHHBIX
YMmeTh: Ywmeer:

- 000CHOBBIBaTh U MPUMEHSTH BbI-
OpaHHBIC CTIOCOOBI M METOIBI HC-
CIICIOBaHMSI TPUKIAJHBIX 3ajad,
BO3HUKAIOIIMUX B Ipolecce npodec-
CHOHAJIbHOM AeSITEIbHOCTH;

- moxOuWpaTh aJeKBaTHBIC MaTeMa-
TUYECKUE METOABl IS PEUICHUS
MOCTABJICHHBIX TPAKTUYCCKUX 3a-
Jad, MPUMEHSITh METOJBI MaTeMa-
TUYECKOTO MOJICITMPOBAHUS;

- TUTAHUPOBATh U MPOBOUTH IKCIIC-
PUMEHTBI IO 3aJlaHHOH METOJIHUKE,
UCIIOJIE3Ysl He0OX0auMoe 000pyIo-
BaHUE, CTaHAAPTHI, IOJIOKECHUS U
MHCTPYKIHUU 110 OQOPMIICHHIO TEX-
HUYECKON JTOKYMEHTAIlUU, TEXHU-
YeCKUEe W TMPOrpaMMHBIC CPEJCTBA,
a TaK)Xe MPUMEHSATh METOJbl MaTe-
MaTHYECKOTO M (DPU3MYECKOTO MO-
JIENMPOBAaHUS B TPOIIECCE UCCIEO0-
BaHUS W ONTHMHU3AIMH MTaPaMETPOB
OTJENbHBIX D3JEMEHTOB HWH(OKOM-
MYHHKAITUOHHBIX CHCTEM M CHCTEM
B I[EJIOM.

— 000CHOBBIBAaTh U MPUMEHSTH BEIOpAHHBIC
CHOCOOBI U METOJIbI MCCIICIIOBAHUS
YCTOMYUBOCTU CUCTEM, METOBI YUCIIEHHOTO
pemeHus auddepeHnaTbHbIX YpaBHEHUH;

— IIPUMEHSATH METO/bI MATEMATUYECKOTO
MO/JICIIMPOBAHHUS B ITPOIIECCE HCCIICIOBAHUS U
ONTUMU3AINH TAPAMETPOB OTIEITBHBIX
DJIEMEHTOB CHCTEM.

Baanern:

- CIIOCOOHOCTBIO  AHAIM3MPOBATH
po0JieMbl, BO3HUKAIOIIME B IIPO-
(beccuoHaTbHON  JESATENBHOCTH  C
TOYKH 3PEHHS WX pa3pelieHus: Mo-
CPEACTBOM MaTeMaTUYEeCKHX METO-
JI0B, TPOBOJNTH IKCIIEPUMEHTHI 110
3aJJaHHON MeToJuKe, 00paboTKY,
OILIEHKY TIOTPEIIHOCTH M JIOCTOBEP-
HOCTH MX Pe3yJbTaToB,;

- OCHOBHBIMH METOJIaMH MaTeMa-
TUYECKOTO MOJETUPOBAHUS, CIOCO-
0aMu ¥ METOJMKAMH UCCIIETOBAHHS
NPUKJIAJHBIX 3214, BO3HHKAFOIIHX
B IIporiecce MpodhecCHoHaNbHON Jie-
ATENbHOCTH;

- METOJaMH W CpEJICTBaMH pa3pa-
00TKH U 0(OPMIICHUS] TEXHUYECKOM
JOKYMEHTAIIH, HaBbIKAaMH pPaOOTHI

Baangeer:

— CIIOCOOHOCTHIO TPOBOAUTH UCCIICIOBAHHE
JTUHAMNWYCCKHUX CUCTEM C ITIOMOIIBIO
MPUKJIAHBIX TAKETOB;

— METOJaMH U HaBbIKaMU pa6OTI)I C
MIPOrpaMMHBIMU CPEJICTBAMH,
MTO3BOJISIFOIIUMH HCCIIEIOBATh PA3INYHbBIC
CHCTEMEL.
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C U3MEpPUTEFHBIM 000pyI0BAHUEM,
TEXHUYECKMMU M MPOTPaMMHBIMHU
CpeACTBaMH, MO3BOJISIOIIUMH HC-
CIIEIOBATh PA3JIMYHBIC CHCTEMBI, B
TOM uncie ¢uznyeckne U HHPO-
KOMMYHUKAIIMOHHBIE.

Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHBI

€ YKa3aHHeM KOJUYeCTBA YaCOB, BblIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4arommxcs

C nmpemnoaaBarTejemM (l'[O BHJIaM yqeﬁnblx 3aHﬂTHﬁ) H HA CAMOCTOATEC/ILHYIO paﬁoTy

Ouynas ¢popma o0yueHus

Ne

HaumeHoBaHue pa3/iesioB U TeM

Bcero
4acoB

Ayn. 3anusaTus

JIK

113

Jb

Cam.
Pao.

Pa3nesn 1. AHanu3 coBpeMeHHBIX MPOrPAMMHBIX Cpel MOIeTUPO-

BaHUA JUHAMHNYCCKHUX CUCTEM

33

3

3

2

25

Tema 1. MaTemaTnyeckoe MoJeJJUPOBaHME U ITANbI MOCTPOe-
HUSI MATEeMAaTHYEeCKHX MoOJeJIeil.

[TonsTrie Mmonenu, Buabpl MonenupoBanus. Knaccudukanus mose-
Jel. Peanusanusa mMaTeMaTH4eCKUX MOJENIEH B BHJAE KOMIIBIOTEP-
HbIX Tporpamm. [IpakTryeckoe Ucnoab30BaHNE NOCTPOEHHON MO-
JIENIM ¥ aHAJIN3 Pe3yJIbTaTOB MOJIECIUPOBAHUS.

13

10

Tema 2. Poib KOMIBLIOTEPHOT0 MOIEJIUPOBAHNUS B HAYYHBIX U
NPAKTHYECKHUX HCCIIe0BAHMAX.

CpaBHUTENBHBIA 0030p M XapaKTEPUCTHKH CUCTEM KOMIIBHOTEP-
Hoit maTematuku: Maxima, Scilab u ap.

20

15

Pa3nen 2. [IpumeneHue MporpaMMHBIX cpej AJsl pa3padoTKu,
aHaJM3a M BepupuKaluu Mojaesiei

43

10

25

Tema 3. 3nakoMcTBO ¢ cucremoit Maxima.

WuTepdeiic mporpammel. CunTakcuc. Pabora ¢ 4uCIOBBIMU BbI-
paxxeHnaMH. OyHKIMKM M KOMaHJbl. Pemienue 3amau anemeHTtap-
HOM Mmaremaruku. ['paduxu ¢yHkuuil. Pemienue ypaBHeHUM.
Haxoxnenue npoussonHoil. MHTerpuposanne. Onepaunuu ¢ Mart-
putiamu. PereHue cucteM JTHMHEHHBIX aireOpanueckux ypaBHE-
Hull. YucneHHsle MeToAbI penieHus auddepeHInalbHbIX ypaBHe-
Huil. Haxoxnenue pemenuil nuddepeHranbHblX ypaBHEHUN B
cucreMe Maxima.

19

10

Tema 4. @yHKIMOHAIBHBIE BO3MOKHOCTH SCilab.

OcCHOBHbBIE KOHCTPYKIIMH fA3bIKa. ApU(PMETHUECKHUE BBIPAKEHUS B
Scilab. ®opmaTHBIi BBEIBO B KOMaHAHOE OKHO. Paborta ¢ uncio-
BBIMH MaccuBamH B Scilab. [Toctpoenue u oopmieHue rpagukon
¢byHKUIMA. Y CIIOBHBIE OMEpaTOpPhbl U ONEpaTOp LUKIA C YCIOBUEM.
[ukisl ¢ mapameTpoM u 0O6paboTka maccuBoB. [Ipumeps! uccie-
JOBaHUSI THHAMHYECKMX CHCTEM B YCIOBHUSX HEOIPEIEIIEHHOCTH.
Cucrema BuszyanbHoro monenupoBanusi XCOS Scilab. Tyn6okc
SYSTEMS AND CONTROL.

24

15

Pa3nen 3. [IpuMeHeHHEe MPOrPAMMHBIX Cpel K HCCJIETOBAHUID
YCTOMYUBOCTH JTMHAMHYECKHX CUCTEM

65,5

51,5




Tema 5. IloHATHE YCTOWYHNBOCTH, acHMOTOTHYECKAs ycToidun- | 30 3 4 20
BOCTb.

YcroitunBocTh pemeHuil nuddepeHnuanbHbIX ypaBHeHUH. Buabl
ycToWunBOCTH. Metoa ¢a3oBoi miockocTu. da3oBbie MOPTPETHI
TUHEeWHBIX cucteM. OcobeHHOCTH (ha30BBIX MOPTPETOB HEIMHEH-

HBIX cHCTeM. MeToabl oCcTpoeHUsT (Da30BBIX MOPTPETOB HEIMHE
WHBIX CUCTEM.

Tema 6. IIpumepsl HCHOJIL30BAHHS CHCTEM KOMIBIOTEpHOM | 355 3 4 31,5
MATEeMATHKU B HMCCJI€I0BAHUSX KOHKPETHBIX JHHAMHYECKHX
Mojesieil. Monens Oproccensiparopa, Moaenb JIoTku-BonbTeppsi,
MOJIETIb CHCTEMBI YIIPABJICHUS NIEPEBEPHYTHIM MAsITHUKOM.

3auem 0,2
Dxzamen 0,3
Konmpono 36
HUTOIO 180 10 10 20 101.5

OuHo-3204Has popMa 00yUeHHUS He peaiu3yercs
3aouyHas popma 00yueHHS He peanu3yercst

I1l. OHEHOYHBIE MATEPHAJIBI VISI TIPOBEJTEHUSI TEKYIIEWA 1
IHPOMEXYTOUYHOU ATTECTAIIMUA OBYYAIOIIUXCA ITO JIMCHUTIJIMHE

Texymas aTTectanus NpoBOAUTCS B (popMe KOHTPOIBHOU paboThl, pedepaTa.
Tekymias arrectanus pOBOAUTCS B (POpME KOHTPOJIBHON PabOTHI.

TunoBoii BApMAHT KOHTPOJILHOM PadOTHI
Yupaxunenne 1. B Scilab moctpouts rpaduku nByx ¢yHkimii B 0JHOM OKHE. 3a-
JaTh TaKWe IIar U JUana30H U3MCHEHUs apryMEHTa, KOTOphIe MoKa3aHbl B pumepe. [1pu-
MEHHTBH BCE BO3MOXHOCTH O(OPMIICHHSI TMHUIA, MAPKEPOB M OKOH.

1+3x
y1 () = Y1+ I, 7, () =

Ynpaxuenue 2. 3a1aTh JUIMHBI CTOPOH a, b, C MPSIMOYTOIBLHOTO TapaJIIeIICIIUIIC IA.
Beraucnuts ero o6bem V, mmomaau Tpex rpaneit Sab, Sbc, Sac u miomaaes moBepxHocTH S
o opmyam:

V=a'b-gc
Sab=a-b, Sbc=b-gc, Sca=c-a,
S = 2-(Sab + Sbc + Sca).
BrIBecTH HCXO/IHBIE U paCCUNTAHHBIC 3HAYCHUS B BHJIC:



HIMEPEHHHA HTAPAJLTEJIEITHITETA:
a=2.00cu
b= 4.00cu
e =600 cu

OTBET 3AJAYH:

OEBEM= 48.00 kvii.cm

Haowade nogepxuocmu = 8800 ke.cu

Maowaouw epanett Sab = 8.00 ke.cu
She = 24.00 ke.cu
Sac = 12.00 ke.cu

Yunpaxkuenue 3. Vccnenyiite CUCTEMBI Ha YCTOMYMBOCTD M COMIOCTABBTE PE3YJIbTAT C
(ha30BBIM MOPTPETOM, MOTYyUYEHHBIM B Maxima.

1 dx A, A
) ey P
at 545V 7

d\’ N \ M
— =4x—-2y WERY
dt

2) |dx f B. | / it

3 B.
) ﬂ =y — ;_']_-1?_‘

IIpumepHas Tematuka pedeparos
1. Vicnonp3oBaHue makeTa MPUKIATHBIX porpaMM Scilab ams uccnegoBanust Mojaenen

JAUHAMHUYCCKHNX CUCTCM.
2. I/ICCJ'IGI[OBaHI/Ie YCTOI\/JI‘-II/IBOCTI/I CHCTCM C IIOMOIIBIO BEIYHUCIUTCIBHBIX ITIAKCTOB.

3. Buasl ycTOWYHMBOCTH CUCTEM U METOIbI HCCIICIOBAHUSI.
4. Tlouck ycroiuuBoro penienus OJ1Y ¢ momoripto nakera Maxima.
5. Metona noctpoeHus ha3oBOM MIOCKOCTH.
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HpOMC)KYTOIIHaSI aTTcCcTanusa o6yqafonmxc;1 OCYIICCTBJACTCA B (1)0pM€ 3a4cTacC uc-
IIOJIb30BAHHUEM CJICAYIONIUX OILICHOYHBIX MaTCpHUaAJIOB.

Bomnpocsl k 3a4ery
(7 cemecTp, ouHasi popMa o0yueHNs1)

DYHKIIMY U KOMaHbI CHCTeMbl Maxima.

YmpasieHue mporeccoM BeUUCIeHni B Maxima.

[Ipocreiimme npeoOpa3zoBaHus BbIPAKECHHI.

Pemenune anredOpanyeckux ypaBHEHUN U UX CHCTEM.

['padrueckre BO3MOKHOCTH.

Yucnenusie MeToAbI penieHus nuddepeHnaIbHbIX YPaBHEHUIA.

O6mue ceenenust o AuddepeHnaIbHbIX YpaBHEHUSX .

Uucnennole MeTObI pemieHus: 3agaun Kommwm miisg oObikHOBEHHOTO auddepenin-
aJIbHOTO YPABHEHHMS IEPBOTO MOPSAIKA.

9. Meton Diinepa.

NGO~ WDE

10. Meron Pynre-KyTTa 4 nopsiika TOUHOCTH.

11. Pemenue kpaeBbIX 3a7a4 st OOBIKHOBEHHBIX UG (epeHIInaIbHbIX YpaBHe-
HUN METOJIOM KOHEYHBIX Pa3HOCTEH

12. Haxoxnenue peumennii 1udpepeHnnanbHbIX ypaBHEHUN B cucteMe Maxima.
13. Bcerpoennble (QyHKUMM IS HaxOXKIeHUs peuieHuil auddepeHuuaibHbIX
YPaBHEHHU.

14, Pemenue nuddepeHumanbHbIX ypaBHEHUN U X CUCTEM B CUMBOJIBHOM BHUJE.
15. [TocTpoeHue TpaekTopuil u moss HanpaiaeHUN AU epeHInaIbHbIX ypaBHE-
HUI.

16. Peanm3anusi 4ucIeHHBIX METOAOB pemeHus 3anadn Komm 11 0OBIKHOBEH-
HBIX JuddepeHInaIbHbIX YpaBHEHUM.

17. Peanuzanus meton DiinepaB cucteme Maxima

18. Peanmmzanus metona Pyrre-KyrraB cucreme Maxima.

19. OcHOBHBIE KOHCTPYKIIMHU S3bIKA U apuMeTHIecKre Beipakenus B Scilab.

20. dopMaTHBII BBIBOJ B KOMaHJHOE OKHO. PaboTa ¢ 4KMCIIOBRIMU MacCMBaMH B
Scilab.

21. [TocTpoenue u opopmieHue rpadpukoB GyHKIUH.

22, YcioBHBIE OMEepaTophl U OTNIepaTop IUKIA ¢ ycloBueM. LIUKibI ¢ mapameTpom
1 00paboTKa MacCHBOB.

23. [Tpumepsl uccienoBaHMs JUHAMHYECKUX CHCTEM B YCIIOBHUSX HEOMPEICIICH-

Hoctu. Cucrema BusyanbHOoro mojaenupoBanuss XCOS Scilab. Tyn6oxke SYSTEMS
AND CONTROL.

Bonpocs! k 3k3amMeny
(7cemecTp, ounasi popmMa 00yUeHHUsT)

1.MareMaTudeckoe MOJEINPOBAHUE.



2.2Tanbl MOCTPOSHUS MAaTEMAaTHYECKIX MOJICIICH.

3.Peanuzanus MaTeMaTHYECKUX MOJIeTIEH B BUJIE KOMITBIOTEPHBIX MPOTPAMM.

4 TlpakTH4ecKoe MCIOIb30BAHUE MOCTPOCHHON MOJIENIM U aHAJIU3 Pe3yJIbTaTOB MO-
JETUPOBAHUS.

5.I1epBeiit MmeTon JIsmyHoBa.

6.BTopoii (ripsimoii) Metos JIsmyHOBA.

7. Knaccudukanuss MaTeMaTH4eCKUX MOJIeJIel B 3aBUCUMOCTH OT CJIOKHOCTH OOb-
eKTa MOJICIIMPOBAHUSI.

8.Kimaccudukanuss MmaTeMaTHIECKUX MOJIETICH B 3aBUCHMOCTH OT OllepaTopa Moje-
JH.

9.Knmaccudukanuss MaTeMaTHIeCKUX MOJeNel B 3aBUCHMOCTH OT TapamMeTpOB MO-
JEJIH.

10.Knaccudukarus MaTeMaTHYECKUX MOJCIICH B 3aBHCHMOCTH OT IeJiel MOJIEH-
pOBaHUA.

11.Knaccudukaiys B 3aBUCUMOCTH OT METOJIOB peaslh3allii.

12.OcHOBHBIE MOHSATHUS TEOPUU YCTOMUHUBOCTH.

13.Teopembl 06 YCTOMYMBOCTH CUCTEM JTUHEHHBIX AU depeHInaabHbIX YpaBHEHUN
14 HexoTopble KPUTEPUU YCTOUYUBOCTH.

15.YcToiuuBOCTh pellieHni HeTMHEHHBIX Aud depeHnanbHbIX ypaBHEHUH.

16.Y cTOMYMBOCTD CUCTEM aBTOMATUYECKOTO YIIPABIICHHUS.

17.A6contoTHAs YCTOHYUBOCTb.

18.Crabunm3anus yrpaBisieMbIX JTBHKEHUI.

19.YCcTOHYMBOCTD ¥ ONITUMAIEHOCTH TIPOIIECCOB YIIPABIICHHUSI.

20.CuHTe3 CTaOMIM3UPYIONTUX aIallITUBHBIX YITPaBICHUH.

21.YCcTOMYNBOCTD ABMIKEHNUS MEXAHUYECKUX CUCTEM.

22.Y CTOWYMBOCTD CHCTEM C pacTpe/eiICHHBIMH ITapaMeTpamMHu.

23.0OcHOBBI pabOTHI B TIAKETE MPHUKJIAAHBIX TIporpamMm Scilab.

24 . Apudmernyeckue Boruucienus. [locrpoenne rpadukos.

25. Pemenne nuddepeHnmanbHbIx ypaBHenuit B Maxima.,

26. YucneHnHble METOBI perieHus AuddepeHuaibHbIX YPAaBHEHHM.

27. Haxoxnenue pemenuii quddepeHnnanbHbIX ypaBHEHUH B cucteme Maxima.

28. [locTpoenune TpaeKTOpHid U MOl HANIpaBiIeHUN nuddepeHITNaIbHBIX YPABHEHHM
B cucreMe Maxima.

29. OcHOBBI pabOTHI B CUCTEME KOMITBIOTEPHON MaTeMaTuku Maxima.

30. [Ipumepsl ucClIeTOBaHUS TUHAMHUYECKUX CHUCTEM B YCIIOBHSX HEOIPEICIICHHO-
CTH.

31. Cuctema BuzyanbHoro mojenupoanus XCOS Scilab.

IV.IIEPEYEHB JIUTEPATYPBI, HEOBXOJUMOM JJI1 OCBOEHUSI JIUC-
HUIJINHbI

4.1. OcHoBHasI JIUTEPATYypAa



1. BnoBuH, B.M. Teopus cuctem u cucteMHbiii aHanu3 : yueOuuk / B.M. Bnosun, JI.LE. Cypkoga,
B.A. BanentunoB. — 5-e u3n., crep. — Mocksa : [lamkoB u K°, 2020. — 644 c. : un. — (YueOHble
U3JIaHUS TUISt OaxanaBpoOB). — Pexum J0CTyTma: o MOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=573179 (nata oOpamenus: 01.09.2020). —
bubmuorp. B kH. — ISBN 978-5-394-03716-0. — TekcT : 37E€KTPOHHBIH.

2. Maremarnueckoe wmojaenupoBanue. Ilpaktukym : yue6Hoe mnocobue / JI.A. Kopoboga,
10.B. byraes, C.H. YepnsieBa, F0.A. Cadonosa ; nayu. pen. JI.A. Kopo6osa ; Boponexckuii
rOCYJapCTBEHHbIN YHMBEPCUTET MH)KEHEPHBIX TeXHOJIOrui. — BopoHex : Boponexckuii rocy-
TApCTBEHHBIH YHUBEPCUTET MHXKEHEPHBIX TexHomoruit, 2017. — 113 c. : Tabx., rpad., ni. — Pe-
KUM JO0CTyna: o HOJIITHUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=482006 (mata obopamenus: 01.09.2020). —
bubmuorp. B kH. — ISBN 978-5-00032-247-5. — TekcT : 37E€KTPOHHBIH.

4.2. lonoHUTEIbHASA JIUTEPATypa

1. TI'ybuna, T.H. Pemenne nuddepeHnnanbHpIx ypaBHEHUN B CHCTEME KOMIIBIOTEPHOW MaTeMaTH-
k1 Maxima : yyebHoe nocobue / T.H. ['ybuna, E.B. AugponoBa ; ®eaepanbHoe areHTCTBO 0O
obpa3oBanmio, ['ocyqapcTBeHHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIErO MpodeccrnoHanbHO-
ro oopazoBanus «Enenkuii rocygapcTBeHHblil yHuBepcuteT uM. . A. bynunay, Llentp cBo6o1-
HOT0 nporpamMmHoro obdecneuenus. — Enen: Enenkuii rocynapcTBeHHbIN yHUBEpCUTET UM. M. A.
byHnuna, 2009. — 99 C. - Pexum JOCTYyTIa: o OJIIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=272098 (nara obpamenus: 01.09.2020). —
bubnuorp. B kH. — TEKCT : AIEKTPOHHBIH.

2. HWarepaktuBHble cuctembl Scilab, Matlab, Mathcad: y4uebnoe mocobue / W.E. [Inemmuckas,
A.H. Turos, E.P. bageprtaunosa, C.H1. JlyeB ; MunuctepcTBo obpazoBanus u Hayku Poccuu,
denepanbHOE TOCYIAPCTBEHHOE OOKETHOE 00pa30BaTEbHOE YUPEKIEHHE BBICIIETO Tpodec-
CHOHaJIbHOTO 00pa3oBanus «KazaHCkuil HAIIMOHATBHBINA UCCIEOBATENECKUN TEXHOIOTHYECKHIA
yHuBepcuteT». — Kazanp: KazaHCkuil Hay4HO-MCCIEN0BATENbCKAN TEXHOJIOTUYECKAN YHUBED-
cuter (KHUTY), 2014. — 195 c.: Tabn., un. — Pexum pgocTyma: mo TMOAMHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=428781 (nara obpamenus: 01.09.2020). —
bubnuorp. B kH. — ISBN 978-5-7882-1715-4. — TeKkcT: 371€KTPOHHBIH.

3. Uronuna E.B. [IporpaMMHBIE CpeacTBa MaTeMaTHUECKOTO MOJIETUPOBaHMs. Y4eOHOe mocodue. -
Enernr — 2019. http://www.elsu.ru/uploads/files/2020-10/1603134806_uchebnoe-posobie-igonina-
2019.pdf (nara obpamienus: 01.09.2020).

4. 3. Macuna O.H., [Ipyxxununa O.B., Panonopt JI.b. DnemeHnTsl Teopun ycToiuUMBOCTH MaTeMaTu-
YECKHUX MOJEJEN ynpasisieMbIX cucrteM. — Enen: Enenkuii rocyaapCTBEHHBIM YHUBEPCUTET WM.
H.A. byHuna, 2019. - 143 c http://www.elsu.ru/uploads/files/2020-
04/1586241874 maket_masina_druzhinina_rapoport.pdf (zara ooparenus: 01.09.2020).

V.HIEPEYEHb PECYPCOB UH®OPMAIINOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «<MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUSA TN CHUIIJIMHBI

Ne Ccpliaka Ha HaumeHnoBaHue pa3padoTku B
nn . . HJocrynHocrh
HHPOPMALMOHHBII pecypc 3JIeKTPOHHOM (hopme
http://edu.ru/ Poccuiickoe oopa3oBaHue:

DenepajbHbIH IOPTAJL. CB0OOAHBIH JOCTYI
Bruarouaer
CCBUIKM HA IOPTaJbl U CalThbl
00pa3oBaTeNbHBIX  yUpeKIIe-
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HUH; rocynapcTBeHHbIe 00pa-
30BaTeJIbHBIC CTAHAAPTHI; HOP-
MaTUBHBIC JIOKYMEHTBI; Kara-
JIOT AKCKYpCHH M 00yd4arommx
IPOrpamm.

http://citforum.ru/database/osb
2. d/contents.shtml

Nudopmannonto-
AHATUTUICCKUE MAaTEePHAIIBI

CB0OOAHBIH JOCTYI

VI.COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bl JTAHHBIX
N UTHOOPMAILINOHHBIECIIPABOYHBIE CUCTEMbI

1. | http://www.biblioclub.ru

DNEeKTPOHHO-OUOIMOTEeUHAS
cucrema (3bC)

YHuBepcuterckas On0JIMOTeKa OH-
JIaH

Perucrparnus yepes nmobdoi
YHUBEPCUTETCKHUM KOMIIb-
10Tep.

B nanpneiimem npeno-
CTaBJISIETCS HEOTPAHUYEH-
HbIW UHIMBUYaIbHbBIN
JOCTYM U3 1000 TOUKH, B
KOTOPOU UMEETCs TOCTYII
K cetn IHTepHET

Www.garant.ru

2. HNudopmannoHHo-1IpaBoBOM OpTal CBOOOIHBII JOCTYTI
Poccuiickuit nHGOPMAITMOHHBIN TTOP-
3. | www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOIHBII JOCTYI

MCAUIIUHBI U 06pa3013aH1/1;1

4. | www.consultant.ru

Poccuiickas KOMIIBXOTCpHAsA CIIpaBO4-
HO-IIpaBOBasg CUCTCMaA

CBoOOAHBIN TOCTYIT

Vil. JUIEH3UOHHOE U CBOBOJHO PACITPOCTPAHAEMOE

INPOI'PAMMHOE OBECIIEYEHHUE

[Tpu peanuzanmy y4eOHON AUCIMITUHBI MPUMEHSETCS CIeAyIollee IUIEH3NOHHOE U CBO-
00HO pacmpocTpaHsIeMoe IPOrpaMMHOe 0OecTIeueHHE:

- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIlIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYUEHUSI,

HEOBXO/JUMBIE JIJ151 OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O

MNPOLECCA 1TO AUCIUIIJIMHE

VYueOHble 3aHITHSI TPOBOMSTCS B ayJAUTOPUSX, YKOMIUIEKTOBAHHBIX CIEIHAIIN-

3UPOBaHHON MeOEJIbI0, B TOM YHCJIE CTAI[MOHAPHBIMHU WJIA TIEPEHOCHBIMU TEXHUYECKH-
MU cpeJicTBaMU 00y4deHuUsl (POEKTOpP, FIKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSI, TPYNIIOBBIC U WHIWBHUIYAIbHBIC KOHCYJIbTAIIUU, TEKY-

1asi ¥ IpoMeKyTOYHas aTTECTAIMKU MTPOBOASTCS B CIIEIIUATU3UPOBAHHBIX KOMIIBIOTEP-
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HBIX KJjaccaX. [lepeueHbr OCHOBHOTO 00OpYyHOBaHUsS: aBTOMAaTHU3MPOBAHHBIE pabouue
MecTa ¢ KOMIIbIOTepaMH, MpOoTrpaMMHOe obecIiedeHne o0IIero u npodeccuoHaIbHOTO
Ha3HAuCHUS.

CamocTosiTenbHast paboTa IPOBOAUTCSA B KAOMHETAX, OCHAILEHHBIX KOMIIbIOTEP-
HOU TEeXHHKOW C BO3MO>KHOCTBIO MOJKIIIOUEHHUsS K ceT «MHTepHeT» U obecrieueHuem
JI0CTYTIA B 3JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEy YHUBEPCUTETA.

[IpenycMoTpeHbl TOMEUICHUs 7Sl XpaHeHUS M TMPOQPHIAKTHIECKOTO 00CTyXKH-
BaHUs yueOHOT0 000pyI0BaHUS.
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