MHWHUCTEPCTBO HAYKHU Y BBICIIEI'O OBPA30BAHUA
ﬁ POCCHUICKOU ®EJIEPALTA
ANTY

denepanbHOe rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YIPSIKICHUE
BBICIIIETO 0Opa30BaHUS
«MareuTOropcKmil rocy1apCTBEHHBIH TexHuYeckuii yHuBepcureT uM. I.M. HocoBa»

: YTBEPXJIAIO
s JHupextop UOuHAC
{ Suivr @ C.A. JIykpsiHOB

26.02.2020 .

PABOYASI ITIPOI'PAMMA JUCHUIIJIMHBI (MOY JIA)

MOJETUPOBAHHUE CUCTEM

HamnpasieHue mogroToBKH (CIEHaTbHOCTE)
27.03.04 VIIPABJIEHUE B TEXHUYECKUX CUCTEMAX

HampaBneHHOCTD (IO (IIL/CrIeHaIn3aIysl) IPOrpaMMEI
CHCTeMBI 1 CpeICTBa aBTOMATU3AI[MH TEXHOIOTHIECKUX IIPOLIECCOB

VYpoBens BrIcIero o6pazoBanus - 6akajaBpuar
[TporpamMma IOATOTOBKY - aKaJJeMUYECKu# OakanaBpHar

®dopma oOyueHuUs
OYHast

Wuctutyt/ dpakynbrer VIHCTHTYT SHEPreTHKH i aBTOMATH3UPOBAHHBIX CUCTEM

Kagenpa ABTOMaTH3UPOBAHHBIX CUCTEM YIIPaBICHUS
Kypce 4
Cemectp 7

MarnuTroropck

2020 rox



PaGouas nporpamma cocrasiena Ha ocaose ®I'OC BO 1o HAIIPaBJICHUIO ITOATOTOBKH
27.03.04 YIIPABJIEHUE B TEXHUYECKUX CUCTEMAX (ypoBens GaxanaBpuara) (IpuKas
Muno6puayxu Poccuu ot 20.10.2015 1. Ne 1171)

Paboyas mporpaMma paccmMoTpeHa M omobpeHa Ha  3aceNaHUH Kadenpel
ABTOMAaTH3MPOBAHHBIX CUCTEM YIIPABIICHHUS

12.02.2020, mpoToxos Ne 6 7 ‘/

3aB. kademnpoii a) ’ C.M. Auzpees
Pa6ouas mporpamma omo6pena merouueckoit komuccueit UDuAC
26.02.2020 r. mpoTokos Ne 5 9

IIpencenarens C.W. JlyxpsiHoB

/4
Pabouas nporpamma cocrasieHa: M
3aB. Kadeznpoit ACY, kaH. TeXH. HayK s C.M. Anzpees
v 7

Penenzenr: ;
3am. upgktopa  3A0 . "KomncOM  CKC" ,  KaHA.  TeXH.  Hayk

,,%4 10.H. Bomykos



Jluer akryannzanuu padoyeii nporpaMmmsl
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1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

Hensimu ocBoeHust MUCHUIUIMHBI «MoJEIHUpOBaHUE CHUCTEM» SBISIOTCA: pPa3BUTHE
po(ecCHOHATLHBIX KOMITETEHITUI B 00JIACTH MPUMEHEHHSI CTAaHIaPTHBIX IPOTPAMMHBIX CPEJICTB
JUISL TIPOBEJCHUS] BBIYUCIUTENBHBIX JKCHEPUMEHTOB C LIETbI0 pa3pabOTKH U HCCIEeIOBaHUS
MaTEeMaTUYECKUX MOJIEJIeH MpoIeccoB U 0OBEKTOB aBTOMATHU3AIIMU U YIIPABIICHHUS.

2 MecTo THCHMILIMHBI (MOYJI51) B CTPYKTYype 00pa3oBaTe1bHOI MPOrpaMMbl

JucuuiuinHa MoaenupoBaHue CUCTEM BXOJUT B BapUATHBHYIO 4acTh y4eOHOro IJIaHa
00pa30BaTebHOI NPOrpamMMBl.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILTNH/ IPAKTHK:

Maremaruka

Teopust aBTOMaTH4ECKOIO yIPaBICHUS

WNudopmarrka u MHGOpMAIIMOHHbIE TEXHOJIOTUU

Cucrempl aBTOMaTU3aUH U YIIPABICHUS

IIporpaMMupoBaHue U OCHOBBI AJITOPUTMU3ALUH

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XOAUMBI JJ1s1 U3YYEHUS JUCLUIUINH/IPAKTUK:

IIpoekTHas nEATENBHOCTD

CamoHacTpanuBarOIINECs] CUCTEMBI

ABTOMaTH3aIUs TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOICTB

OnTumuzanust ynpaBJICHHs TEXHOJIOIMYECKMMH IPOLECCaMM  METalypru4ecKoro
IIPOU3BOJICTBA

[ToaroroBka K 3aIiuTe U 3aIIMTa BHITYCKHON KBaM(UKAIIMOHHOW pabOThI

MeTto bl ONTUMHU3aUU

3 Komnerenuun ody4uarwuierocsi, popmupyembie B pe3yabTaTe 0CBOCHHS

AUCHUTILUTUHBI (MOAYJIs1) ¥ TUIAHWPYeEMbIe Pe3yabTaThl 00y4eHHUs

B pesyaprare ocBoeHus AMCHUIUIMHBI (Moayns) «MoJenupoBaHUE — CHUCTEM)
oOyyJaronuiics 10JKEeH 00J1a1aTh CIeAYIOIUMHA KOMIIETEHITUSMU:

CtpyKTypHBII [Tnanupyemble pe3ynbTaTbl O0yUeHHs
JJIEMEHT
KOMIIETCHIIMHU

[TK-2 cnocoGHOCTBIO MPOBOAUTH BEIYUCIUTENbHBIE SKCIIEPUMEHTHI C HCIIOIb30BAHUEM
CTaHJAPTHBIX IPOTPAMMHBIX CPEJACTB C LENbI0 MOJYUYECHHUSI MATEMAaTHYECKUX MOJIENIEH IPOLECCOB
¥ 00bEKTOB aBTOMATU3ALUH U YITPABICHUS

3HaTh MIPUHLIMIIBI TOCTPOEHUSI MATEMAaTUYECKUX MOJENEH, CHCTEMHBIN NOAXO0/ K
UX TIOCTPOCHHUIO;

METO/bI YUCIIEHHOTO perieHus AuddepeHnnanbHbIX ypaBHEHUH;
QJIITOPUTMBI U IPOrPAMMHYIO peaIn3aliio MoJieeld KOHTYPOB CUCTEM
yIIpaBlICHHS.

YMerb HCIIOJIB30BATh CTaHIaPTHBIE IPOrPAMMHBIE CPEICTBA JUIs IOCTPOCHUS U
peanu3anuy MOJENEN CUCTEM YIIPaBICHUS;

peaTn30BbIBAaTh AJTOPUTMBI UUCIIEHHOTO pelieHus AuddepeHnnanbHbIX
YPaBHEHHH JUI TPOBEICHUS BBIYMCIUTEIbHBIX KCIIEPUMEHTOB;
(bopMHpPOBATh MOJIENIb CUCTEMBI YIIPABICHHS B BUJIE CTPYKTYPHOI CXEMBI.




Bnanets

HAaBBIKaMU MCIIOJIb30BaHUS CTAHJAPTHBIX IPOrPAMMHBIX CPEICTB
(371eKTpOHHBIE TaOIMIIbI, CTAHJAPTHBIE SI3BIKH TPOTPAMMHUPOBAHUS,
CpeACTBa BU3YaJIbHOI'O MOJEIUPOBAHUS) C LIENIbIO TOCTPOSHUS U
peanu3anuy MaTeMaTU4eCKUX MOJENIEH;

HaBbIKAMU pa3pabOTKH aJITOPUTMOB YHUCIEHHOTO PELICHUs

Qg QepeHIMaTbHBIX YPABHEHUH U METOJUK TTOTY4YEHUS PEIICHUs C
HCIIOJIb30BAHUEM CTAHIAPTHBIX IPOTPAMMHBIX CPENICTB;

HaBBIKAMHU pa3pabOTKN MAaTEMAaTUUYECKUX MOJIEJIEH CTaHJapTHBIX KOHTYPOB
YIPaBJIEHUS U UX 3JIEMEHTOB B ()OPME CTPYKTYPHBIX CXEM.




4. CTpykTypa, 00b€M U colepkaHne TUCHMILUTUHBI (MOIYJIs)

OO1mast Tpy10eMKOCTh JUCIUILIHHBI COCTABIISICT 2 3a4€THBIX SUHUIL /2 aKaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 37 akaJl. 4acoB:

— ayautopHas — 36 akaj. 4acos;

— BHeayuTOpHas — 1 akaJl. 4acoB
— caMOoCToOsTeNbHAsE paboTa — 35 akaj. 4acos;

®opMa aTTecTaluu - 3a4ET

AynuTopHas 8 =
= )
o | xonTaKTHAS pabota 25 OpMa TEKYLIETO
s B
E 5] u KOHTPOIISI
Pasern/ Tema 3 (B akaj. yacax) = = I 5 p Kox
2 S ©|caMoCTOSTENBHOM |  yCIIEBAEMOCTH U
JUCIUTITAHBI 5 £ s . |xoMmerenumn
O 5 2 £ paboTs! HPOMEKYTOYHON
Jlek. J1a0. | MpaKT. 5 < aTTeCTaluu
3ad. | saH. |5 &
1. OcHOBHBIE TOIXOIOBI B
MOJIETMPOBAHUH CUCTEM
Camocrostenproe| Y CTHBIH onpoc 1o
[PAKTUYECKOM
U3ydeHHe
1.1 Mopgenu TnpoIECCOB yae6roi pa6ote Nel
OIHUCHIBAEMbIE STepaTYpH «UHCIIEHHBIE
T QepeHIraTbHEIMA 2 211 | 4 ToaroTosKa METO/[BI pEeLICHHUS IK-2
EpaBHeHH’IMH- BEINONHeHMo | AAPdEpenIHansHBIX
UHAMUYECKHE MOJIEIH . i
A IPAKTHIECKOM ypaBHCHAM
paBoTH JMHAMHYECKHX
Camocrostenbroe| Y CTHBIH onpoc 1o
W3yueHme [PAKTUYECKOM
1.2 MeToabl YHCICHHOTO y49e6HOM pabote Ne2
pelenus 5 i | a JUTEPATYPHL. «Pewenne [K-2
1 pepeHIraTbHBIX 7 IoaroToska K ﬂnq’(bepeHuHafBHHX
yPaBHEHUI U CUCTEM BBITOTHEHHUIO YpaBHCHHH B
NPaKTUIECKOM cucreme
paGoTHI BH3YaJIIbHOTO
YcTHBI onpoc 1o
CaMOCTOATENBHOC | mpakTHYecKoit
usytenne pabote Ne3
1.3 ANropuT™EI U yueOHOH «MCob30Banme
[POrPaMMHBIE  CPEJICTBA 5 9 4 JUTEPATYDBIL. METOJIOB [K-2
MaTeMaTU4eCcKOro IMoaroroska K OTePALHOHHOTO
MOJIEJIUPOBAHUS BBITIOJIHEH IO MCHHCIICHHS JUTST
[PaKTHYECKON pelenns
paboTer b depeHInanbHbIX
Hroro mo pazaeny 6 6/21 | 12




2. MaremaTudyecKkue MOJEIn

THIIOBEIX 31eMeHTOB CAY

YcTHbl 0npoc 1o

Camocrositrenpaoe| — [PAKTHICCKOU
VM3YUCHHE pabote Ne4
2.1 HccnenoBanue CHCTEM yae6HO «MaTeMaTHIecKue
B (hopMe «BXOI-BBIXOI» C SUTCpATYDHL. MOJIEITH CHCTEM B
UCIIOJb30BaHUEM 4 42U | 6 dopme IK-2
IMoaroroska K p
THUIIOBBIX 3JIEMEHTOB IO BBITIOJHCHIIO «BXOJI-BBIXOD» C
MaTeMaTHYecKoil MoJenH mpaxTHIecKoi HCTIONB30BAHNEM
paGoTbl TepeaaTOIHBIX
(YHKUIHH THITOBBIX
Hroro mo paznmery 4 421 | 6
3. Mogenmn CUCTEM
VIINARTTECHU S
CamocTostTenproe | Y CTHBIH onpoc o
NpaKTHYECKOU
H3yYCHUE
3.1 Anroputmusanus u yae6Hoi pa6ote Ne5
HpOrpaMMHast pean3anns JUTepaTypbl «MaremaTH4decKoe
MaTeMaTHIeCKHX 2 2/11 | 4 ToAroTosKa K MOJICTHPOBAHHE IK-2
Moenei JMHEHHBIX BLIOHEHIo | THTIOBBIX KOHTYPOB
CHCTEM YIIpaBJICHUS .
yrp NPaKTUYECKON CucTeM
paGoThI ABTOMATHYECKOTO
YcTHBII onpoc 1o
CamocrostenpHOe|  PAKTHIECKOU
HU3y4yeHHue pabote Ne6
3.2 CrpykrypHas cxema yaeOHo «MozenupoBanue u
KOHTYpa YIPaBICHUSL. JIUTEPaTYpHI, HCCIICA0BAHNE
IlocTpoenue MOZEIU HOArOTOBKA K MIEPEXOAHBIX
4 421 | 8 IDOLIECCOB B IK-2
KOHTYypa yIpaBJIeHUS. MPaKTUYECKUM poxy
Pacuer MePEXO0IHBIX 3aHATHUSAM, xouType CAP ¢
MPOLIECCOB B KOHTYpE. BBITIOJIHEHUE HH-perynstopom u
paKTHYecKuK | HCTIONHHMTCIBHBIM
pa6ot MEXaHHU3MOM
MIOCTOSIHHOM
CaMOCTOSITENbHO® | v o rpprii ompoc 1o
3.3 Mopgemu  cucrem AP NPAKTHYECKOIA
AP TOMATHHECKOM y1ebnoit pa6ote Ne7 «Cunres
JUS— JHTEpaTypel, ¥ HCCIIeIOBAHKE
Tocr OeH[I/IIe ' N 2 21N | 5 TIOATOTOBKA K | yyrennekTyanbHbIX IK-2
CI/ICTGII)VI IKCTPEMAIILHOTO e cnerem
ervim OBaHHI:I SaHITHAM, ABTOMAaTUYECKOI
perynup BBINIOJTHEHUE OIITHMH3AIIAN
HpaKTHMCCKUX | pouckoBOro THMA»
ﬂﬂﬁn’T‘
Hroro no paszneny 8 8/41 | 17
HWroro 3a cemectp 18 18/8U | 35 3a4€T
Hroro o nucuniinge 18 18/811 | 35 3a4eT I1K-2




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Tpanunmonnsie 00pa3oBaTeIbHBIC TEXHOJIOTHH — HH(OPMALMOHHAS JeKIUs (BBOAHYIO
JIEKIIHIO, T/I€ JaeT NMEPBOE MPEICTaBICHUE O IPEAMETEe H 3HAKOMCTBO CTYJCHTOB C HA3HAYCHUEM
U 33aJja4yaMu Kypca); JISKIUH — KOHCYJbTAallUH, N3JI0)KEHHE HOBOT'O MaTepHaia COMPOBOKIAACTCS
MIOCTAHOBKOH BONPOCOB M JHCKYCCHEW B IOMCKAaX OTBETOB HA 3TH BOINPOCHI, MPAKTUYECKUE
paboTHI.

TexHonoruu npoGieMHOro oOydeHHs — MPOOJIEMHBIE JIEKIUU SIBISIETCS PE3yIbTaTOM
YCBOCHUS NOIYYE€HHOI HH(OpMALIUU OCPEACTBOM MOCTAHOBKH IPOOJIEMHOTO BOIIPOCA U TIOMCKA
nyTeil ero pemeHus; MPaKTHYECKHE 3aHATHS C HCIOJIb30BaHHEM NPOOIEeMHOro o0y4yeHue,
KOTOPOE 3aKIII0YACTCsl B CTUMYJIUPOBAHUH CTYJCHTOB K CaMOCTOSITENBHOU «I100bIYe» 3HAHUI,
HEOOXOJUMBIX ISl PELICHUsT KOHKpEeTHOW mnpobOiemsbl. IlpakTudeckoe 3aHsATHE HAa OCHOBE
Keiic-MeTo/1a — 00yueHHe B KOHTEKCTE MOACTMPYEMOI CHTYyaIllH, BOCIIPOM3BOIAILCH pearbHbIe
YCIIOBHS HAYYHOM, TIPOU3BOJCTBEHHOM, OOIECTBEHHOM AeATeIbHOCTH. O0yJatonrecs T0JIKHBI
POAaHAM3UPOBATH CUTYALUIO, pa300paThCs B CYTH MTPOOIIEM, IPEATI0KUTH BO3MOKHBIC PEIICHHS
U BBIOpATH JTydIliee U3 HUX.

TexHomornu NpOEKTHOTO OOydYeHHS — OpraHu3anus 00pa3oBaTENBFHOrO IpoIecca B
COOTBETCTBUHM C QJITOPHUTMOM IIO3TAITHOTO PEUICHHUS MPOOJEMHOHN 3a/Ja4d WM BBITOJTHEHUS
yuebHoro 3agaHus. CTyIEeHThl B COCTaBE IPYIIbl BBIIOJIHIIOT MCCIEA0BATEIbCKUI MPOEKT, B
KOTOPOM TIPOM3BOJIAT HAay4YHBIE HCCIEAOBAaHHS IO 33JaHHOW TEME B paMKaxX M3y4aeMbIX B
JTMCUUILIHHE. Pe3ynbTaThl MCCIe0BaHHS IPEICTABISIOT B (JOPME YCTHOTO JOKIAJIA.

WudopmMannoHHO-KOMMYHHUKAIIMOHHBIE  00pa30BaTENbHBIE TEXHOJOTHUM — B  XOJE
NPOBEJCHUS JICKIMOHHBIX 3aHATHH NpPEAyCMaTPHBACTCS HCIIOJIB30BAHUE AJIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepuana (JeKIMH-BU3Yyalu3allii), HCIOJIb30BaHue MIHTEpHET pecypcoB
JUIS IPOMEXKYTOUHBIX aTTECTAllUil U MPOBEPKHU OCTATOYHBIX 3HAHUIM

JIeKIIMOHHBIN MaTepHan 3aKperuisieTcs B XOJe MPAaKTUYeCKHX pPadoT, Ha KOTOPBIX
BBITOJIHAIOTCS TPYIIIOBBIE WIIM MHAWBUYAJIbHBIE 33JJaHUS [0 IPOIIeHHON TeMe.

CamocrosTenbHas paboTa CTUMYJIHUPYET CTYACHTOB K CAMOCTOSITENIbHOW MPOpabOTKE B
npoIiecce MOATOTOBKH K YCTHOMY OTIPOCY, TECTUPOBAHUIO M UTOTOBOM aTTECTAIUH.

B xoze nmpoBeeHus JIEKIIMOHHBIX 3aHATUI TPeayCcMaTpUBAETCS:

WCTIOJB30BAaHUE DJIEKTPOHHOTO JIEMOHCTPAIMOHHOTO MaTepualia MO COBPEMEHHOM
U3MEPUTEIIbHOM TEXHUKE;

WCTIOJIb30BAaHUE JIEKTPOHHBIX YIEOHUKOB 10 OT/IETBHBIM TEMaM 3aHATHH;

aKTUBHBbIE M WHTEpaKTUBHbIE (OpPMBI OOYYEHHUs: BapUaTUBHBIA OIpPOC, TUCKYCCHUH,
YCTHBIA OMpPOC, TECTOBBIM ONPOC, WHAWBUIAYAIBHBIA JOKJIA] MO pPe3ylbTaTaM BBIOJHEHUS
NPaKTUYECKOH paboTHI U T. 1.

6 YueOHO-MeTOAMYECKOE 00ecedeHe CAMOCTOATEIbHOI PadoThHI 00yYaAIOLIUXCS
[IpencrasneHo B npuiiokeHuu 1.

7 OueHoYHbIE CpeCcTBA /Il POBeAeHUsI IPOMEeKYTOUYHON aTTecTAUM
[IpencraBieHbl B MPHIOKEHUH 2.

8 YueoHO-MeToqHYeCKOe H MHPOPMAIMOHHOE 00ecTieueHHe TUCHUTLINHBI (MOTYJIs1)

a) OcHoBHAas JMTEpaTypa:

1. 3unoBbeB, B. B. MoaenupoBaHue mporeccoB U cucteM : yueOHoe mocodue / B. B.
3unoBkeB, A. H. Crapoay6os, I1. 1. HukomnaeB. — KemepoBo : Ky3I'TY umenn T.®. ['opbadera,
2016. — 146 c. — ISBN 978-5-906888-10-5. — Texkct : osnexkrponHslii // JlaHb
aeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/105406 (mara
obpamenus: 06.10.2020). — Pexwum moctymna: Ui aBTOPU3. MOJIb30BATEICH.

2. Xmyns, B. A. MoaenupoBanre 3aMKHYTBIX CHCTEM aBTOMAaTHYECKOTO YIPABJICHUS !
y4eOHOe mocodue [yt akageMudeckoro oakanaspuara / B. A. XKmynas. — 2-¢



https://e.lanbook.com/book/105406

u3l., ucnp. u gomn. — MockBa : UMzmarensctBo HOpaiit, 2019. — 128 c. — (bakanasp.
Axanemuueckuii kype). — ISBN 978-5-534-09487-9. — Tekcr : anekrponnsiit // DBC IOpaiit
[caitr]. — URL.: http://www.biblio-online.ru/bcode/428020 (nata oopamienwus: 06.10.2020).

0) JomosiHuTEIbHAS JIUTEpATypA:

3. baxsainos, JI. A. MoaenupoBanue cucteM . yue6Hoe mocobue / JI. A. baxBajgoB. —
Mocksa : I'opnas kuura, 2006. — 295 c¢. — ISBN 5-7418-0402-0. — TexkcT : 3neKTpOHHBbII //
Jlanp : anekTpoHHO-OMONMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/3511 (mata
obpamenus: 06.10.2020). — Pexwum goctyna: Ui aBTOPU3. MOJIb30BATEICH.

4. Augpees, C. M. MopenupoBaHne 00bEKTOB U CUCTEM YIIPaBJCHHS ;| yueOHOE mocodue /
C. M. Aunapees ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 snektpoH. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138
496/3337.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpoodsekt. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-1028-7. - CBenenus nocrynusl Takxke Ha CD-ROM.

B) MeToanueckne yKa3zaHus:

5. AngpeeB, C.M. Meroapl MaTeMaTH4Ye€CKOrO MOJCIUPOBAHUSA IMPOMBIIUICHHBIX U
MEXaTPOHHBIX CHCTEM yIpaBieHus: npakTukyM [Tekcr]: yueOHoe nmocodue / C.M. Anapees, B.P.
["acuspos. - Maruurtoropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. I.1. Hocosa, 2019. 105

c. ISBN 978-5-9967-1739-2

r) [Iporpammuoe o6ecnneuenue u UuTepuer-pecypcebl:

IIporpammuoe obecnieueHue

HaunmenoBanue o
1o Ne norosopa Cpoxk nelicTBUS JIUIEH3UH
MS Windows XP
Professional(mnsa  [A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2003 Ne 135 or 17.09.2007 06eccpodHo
Professional
MAXIMA CBOOOIHO OECCPOUHO
Scilab
i CBOOOTHO
Computation 6eccpouHo
. pactpoctpansiemoe [10
Engine
7Zip CcBOOOIHO 6eccpouHO
FAR Manager cBOOOTHO 06eccpouHO
IIpodeccnonanbHble 6a3bl JAHHBIX 1 HH()OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanwne Kypca Cchblika
ITouckosas cucrema Akaaemus Google (Google URL: https://scholar.google.ru/
Scholar)
HammonansHas

uHdopmaronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO ITMTHPOBAHUS
Poccuiickass T'ocymapcTtBenHass OubOInoTEKa.
Karanoru

DnekTpoHHBIE pecypchl Oubanorexku MI'TY um.
I".11. HocoBa

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp
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IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATEIbHOM PadoThl 00y4YaArOINXCSI
[To nucrumnne «MoaenupoBaHue CUCTEM) MPEAYyCMOTpPEHa ayJTUTOpHAs U BHEAYAUTOPHAS

caMocCTosTeNIbHas paboTa 00ydJaroIMXCs.

Ay,HHTOpHaﬂ CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IIPCAIIOJaracT BbIIIOJIHECHUEC ITPAKTHYCCKUX

paboT 1 TOKIIAJ] IO ITOJIyYEHHBIM pPe3yJIbTaTaM, a TAKKe YCTHBIN OIPOC O NOPSAIKE BBIIIOIHEHUS
NPaKTUYECKOH paboThl, MOJyYEHHBIM YMEHHUSAM U HaBBIKAM.

HpI/IMepHHe BOIIPOCHI I YCTHOT'O OIIPpOCa 11O BbIITOJIHCHHBIM HPAKTUYCCKUM pa60TaM

Tema npakTu4yeckoi
padoThbI

Bomnpocsl 111 yCTHOTO onpoca

YucneHHble METOIBI
peLeHust

b depeHIaTbHBIX
yYpaBHEHUHU
JTUHAMHUYECKUX CUCTEM

1. Yro Takoe nuddepennnansHoe ypaBHEeHHE?

2. Tlo kakuM  mpHU3HAKaM  IPOU3BOAUTCS  KJIACCH(PUKAIMS
Qg depeHInaIbHbIX yPaBHEHNH]?

3. Uro Takoe OOBIKHOBEHHOE JU(depeHaIbHoe YypaBHEHHE?
3anuuute npumep?

4. Kakoe nuddepeHunanbHoe ypaBHEHHUE HA3bIBA€TCs yYpaBHEHHUEM B
YaCTHBIX [TPOU3BOJIHBIX?

5. B yem oTnnumne nMHEWHBIX AUQQEpeHIInaNbHbIX ypaBHEHUH OT
He-nmuHelHbIx? [IpuBenure npumeps! auddepeHnnanbHbIX ypaBHEHHHA
9TUX BHJIOB.

6. UYrto Takoe onHOpOAHBIE AuUpPepeHInanbHbe  ypaBHEHUA?
[IpuBenu-te mpumMep JMHEHHOro OJHOPOAHOTO AupdepeHInanbHOro
YpaBHEHHS.

7. Kakoit Bupg auddepeHUMANbHBIX  ypaBHEHMH  Ha3bIBaeTcs
HopMaibHBIM? [IpuBennTe nmpruMep Takoi 3amucu.

8. 3amumuTe B 00IIEM BUIE CHUCTEMY YpaBHEHHUH MEPBOro MOpsIKa
pa3pelieHHbIX OTHOCUTENBbHO MNpou3BOAHBIX. Kak 3amumiercss Takas
cucTeMa B BEKTOpHOM (opme?

9. IlpuBenure npumep 3anucu aud@epeHuaIbHOr0 YpaBHEHHS N-0ro
Nopsiika pa3pelieHHOe OTHOCUTENIBHO CTaplleil Ipou3BOIHON B opme
CUCTEMBI ypaBHEHHI IEPBOT0 MOPSAKA.

10. B xakoil ¢dopme mnonyuaroT pemeHus auQQepeHIaTbHbIX
YpaBHEHU MPU UCIIOJI30BAHUN YHCIEHHBIX METOAO0B?

11. Kakoe mnpenMyIiecTBO 4MCIEHHBIX MeToJ0B? /B uem cocrout
HEJ0CTAaTOK HCIOJIb30BaHUSI YHUCJIEHHBIX METOAOB IpHU MOJY4YEHUU
peteHust 1udhepeHaIbLHOr0 ypaBHEHUS ?

12. YTo Ha3bpIBAIOT y3/1aMHU CETKH IPHU MTOCTPOECHUN YHCIEHHON CXEMBbI
petenust qudhepeHaIbHbBIX YpaBHEHUN?

13. Kakue paznuyaroT KJ1acchl METOJ0B peteHus Au(depeHInaIbHbIX
ypaBHeHUi? B ueM oTiin4me 3TUX KJIaccoB APYr OT Apyra?

14. Kakoil B UMeeT peKyppeHTHOE BBIPAXKEHUE MPU UCIOJIb30BAHUU
YHUCICHHOTO MeToAa Oinepa ans pemeHus auddepeHnnanbHoro
ypaBHEHUA?

13. IlpuBeaute reoMETPUYECKYI0 HHTEPIIPETALMIO MeToja Oiliepa.
CremnaiiTe MOSACHEHUSA K DTOH CXEME.

14. 3anuinTe peKyppeHTHOE BbIPAXEHHUE IS TOJIyYEHUS YUCIEHHOTIO
pereHus 1udGepeHInaTLHOTO YPaBHEHUS




Tema npakTuyeckoi
padoTsbI

Bomnpocsl 11 yCTHOT0 onpoca

15. IIpeobpasyiite nupdhepeHnnaibHOe ypaBHEHHE K CUCTEME
Qg QepeHInanbHbIX ypaBHEHUH 1-0r0 mopsiika. 3anuiuTe CUCTEMY
PEKYPPEHTHBIX BBIPAKEHUHN JUIs MIOJyYECHUs] YUCIICHHOTO PEILEHU.

YucneHHoe peleHne
muddepeHIHaTbHBIX
yYpaBHEHUU

1. IlpousBectu ynciaeHHoe penienne auddepeHnnaIbHOro ypaBHeHHUS.
y'+2y'+y=0 nmpn y(0)=0, y'(0)=2

2. [IpousBecTu aHamuTHUECKOE penieHue quddepeHInaibHOro
ypaBHEHUs

5y"—y -3y=0 mpu y(0)=1, y'(0)=-2

3. PaccMoTpeTh moBeieHre CUCTEMBI M COCTaBUTh MOJIEIb IpoIiecca
HarnoJiHeHus 6aka B BUJIE JIMHEHHOTO MU depeHIInaTIbHOTO YpaBHEHHS.
[IpousBecTH YUCIEHHOE pelIeHre oMydYeHHOro quddepeHInanIbHOTO
ypaBHEHUs

4. Kak npenctaButh nuddepeHiaibHoe ypaBHEHNE, ONKUCHIBAIOIIEe
noBejieHne 00beKTa B KaHOHNYECKor opme?

5. 3annmmre nuHeiHOe O[Y n-oro nopsaka ¢ NOCTOSHHBIMHU
KO3 pHUIMEHTaMU C HEHYJIEBOW IPaBOil YacThIO

6. Kakue meronp! pemienust nudepeHanbHbIX ypaBHEHUN
HCIOJIB3YIOTCS B IIPU UCCIIEI0OBAaHUM MOJEIIEH cCUCTEM?

7. MeTopl yiClIeHHOTO pelieHus JuddepeHInaIbHbIX YpaBHEHHUH.

8. AropuTM peanu3anuy BbIOPaHHOTO YUCIEHHOIO METO/IA PELICHUS
g depeHIMaTbHBIX YpaBHEHUN Moenn

9. ITocTpoeHne cucTeMbl Pa3HOCTHBIX YPaBHEHUH ISl YUCIEHHOTO
peuienus quddepeHnaIbHOro ypaBHEHHUS.

Pemenne
g depeHInaIbHbIX
YPaBHEHUH B CUCTEME
BU3YaJIbHOTO
MOZEIIMPOBAHUS

1. O6mas cTpykTypa peueHus AudppepeHnnaIbHoro ypaBHEeHUs B
(dbopmMe CTPYKTYPHOH CXEMBI

2. Kak 3aath HauanbHbIE 3HAYEHUSI UHTETPATOPOB?

3. Kakune BU3YaAJIbHLIC 3BCHbS UCIIOJIB3YHOTCA IJIA MOACITITUPOBAHUA
JNHaAMHUYCCKUX cucteM?

4. Kak BbIOMpaeTcst YUCICHHBIN METO/I MHTETPUPOBAHUS?
5. Kak 3ayaercst BpeMsi MHTETpUPOBaHMS?

6. Kak 3amatp macmtab rpaduka GpyHKuun?




Tema npakTuyeckoi

Bomnpocsl 11 yCTHOT0 onpoca

padoTsbI
1. Kak monyuuts oneparopHyro Gopmy 3anucu auddepeHnnaaTbHoro
Wcnonb3oBanue ypaBHeHusa? UTo Takoe HHTErpai CBEpTKU?
METOJIOB g Kak npezncrasnsercs Mozieb B onepaTtopHoi ¢popme 3anucu?
. IIpuBenuTe TOPSIOK BBIYMCICHUS U JKeHU KUK H
OMEePaIMOHHOTO PHBC/ pAN0 cie 300paxce pynxn a

VCYHCTICHUS JIJIS
pelieHus
muddepeHIaTbHBIX
ypaBHEHUH

puUMepe MPOCTEHIMX (PyHKITHI

4, Ilepeuncnute cBoiicTBa mnpeoOpazoBanus Jlammaca. IlpuBegute
IpUMep IMOJIyYeHHUsl TMepelaTOuHol (YHKIUU C HCIOJIb30BaHUEM
CBOICTB mpeoOpa3oBaHUs

5. IlpuBenuTe npumep MoIyuyeHUs: MOJICIH B ONIEPaTOPHOI popme

6. Kakue uccienoBanusi IpoM3BOASTCS MO MATEMATHUYECKUM MOJICIISIM
B OorepaTopHoii popme.

MatemMaTtuueckue
MOJEIN CUCTEM B
(dbopMe «BXO-BBIXOI»
C HCIIOJIb30BaHUEM
MepeIaTOYHbIX
(GYHKIMI TUITOBBIX
3JICMECHTOB

1. 3anummTe NnepcaaToO4HbIC Q)YHKHI/II/I THUIIOBBIX 3JICMCHTOB

2. 3anumure BBIPAXXCHUA IJI1 YaCTOTHBIX XAPaKTCPHUCTHUK THUIIOBBIX
3BCHLBCB

3. 3anummre BBIPpAXKXCHUA [JIA BPEMCHHBIX XapPaKTCPHUCTHUK THUIIOBBIX
3BCHBCB.

4. 3anuiure aJrOPUTM IOIYYEHUS YUCIEHHOTO pacueTa BPEMEHHBIX
XapaKTEePUCTUK

5. CpaBHI/ITe BPEMCHHBIC XAapaKTCPUCTHUKU THIIOBBIX 3BCHLCB,
MOJIYYCHHBIX AQHAJIUTHYCCKU C XapaKTCPpUCTUKaAMH, IMOJTYYCHHBIMHA

YUCJIEHHBIM CIIOCOOOM.

6. IlosicHute pacueT BpPEMEHHBIX XapaKTEPUCTUK B SJIEKTPOHHBIX
TalJIMIax.

7. YTo Ha3bIBAETCS YACTOTHBIMU XapaKTEPUCTUKAMU?
8. Kak nmony4nTth 4acTOTHBIE XapaKTEPUCTUKHU OIBITHBIM ITyTEM?
9. Kak noiay4uTh 4aCTOTHBIE XapaKTEPUCTUKU TEOPETUUECKUM ITyTEM
10 U3BECTHOM NepeaaTouyHoN (yHKIIMYU 3BeHa?
10. Kak copmupoBaTh CXeMbI B TaKETE BU3yaJIbHOTO MOJIETUPOBAHUS

JUISl TIOJTYYE€HHSI BDEMEHHBIX XapaKTEPUCTHK?

11. Kakue Qopmsl JUHAMHAYECKUX  DJIEMEHTOB

UCIIONB3YIOTCsA B cpefie Scilab?

MMOCTPOCHUC

12. Kakue QyHKIMM WCMONB3YIOTCA [UIsl TONy4eHHs (pacuera)
YaCTOTHBIX XapaKTEPUCTUK?

13. 3anummure CKpUNT pacuyeTa YaCTOTHOM XapaKTEPUCTUKH

MaremMaTuueckoe
MOI[GJII/IpOBaHI/Ie
THUITOBBIX KOHTypOB

1. [IpuBenuTe CTPYKTYpy KOHTYpa PETYIUPOBAHUSA C OOBEKTOM C
CaMOBBIPAaBHUBAHUEM




Tema npakTuyeckoi
padoTsbI

Bomnpocsl 11 yCTHOT0 onpoca

CUCTEM
ABTOMATHUYECKOTO
peryjaupoBaHus

2. [lpuBeauTe CTPYKTYpPY KOHTYpa PETYIUPOBAHUS C 0OBEKTOM 0e3
CaMOBBIpaBHUBAHUS

3. [IpuBenuTe aIrOPUTM pacuera NepPexoIHOTO Mpoliecca B CUCTEME

4. Kak BIMSIOT HACTPOUKH PETYJIATOPa Ha BUJ MIEPEXOTHOTO
npouecca?

5. Kakue crioco0sbl ynydiieHus: IepexoJHbIX MPOLeCcCOB
HCIIOJIB3YIOTCA?

6. Kak MogenupyroTcs TeXHHUECKHUE CPECTBA BXOSIINE B COCTAB B
KOHTYpPE peryaupoBaHusi?

7. PaccunTaiite HAaCTPOUMKHU PEryATOpa sl 3aJaHHON MOJEIN
00BEeKTa C HCIOIb30BAaHNEM MaTEMaTHUYECKOT'0 METO/1a

MopenupoBanue
KOHTYpa
IIPOMBIIUIEHHON
CUCTEMBI
ABTOMAaTHUYECKOT O
peryaupoBaHus ¢
[IN-perynstopom u
VCIIOJIHUTEJIbHBIM
MEXaHU3MOM
IIOCTOSIHHOM CKOPOCTH

1. Kakue 31eMeHTbl BXOJAT B IPOMBIIUIEHHBIH KOHTYP
ABTOMAaTUYECKOTO PEryJIupoBaHus?

2. Kak peanmmsyercs [IH-perynsarop B pabote? Kak popmupyercs u
peanu3yercsi orpaHHYeHIE Ha BETMYMHY HHTETpaTopa peryastopa?

3. Kakum crmoco6oM MOKHO MOJTYyYUTh YpaBHEHUE JIMHUH PETPECCUH?

4. Kak 1o sKcriepuMeHTaIbHbIM JaHHBIM ONPEAETUTh TapaMeTPhbI
HHCPLHMUOHHBIX 3BCHBEB JJI1 MOACIIMPOBAHUC TMHAMHWYCCKUX
apaMeTpoB 0OBEKTA yIpaBICHUS?

5. Kak onpenenuts 001t Ko3pPUIMEHT nepeaaduu
M0CJIEI0BATENBHO-TO COEJUHEHUS 3BEHBEB?

6. Kak onpenennuts 0000IIEHHYIO CTATHYECKYIO XapaKTEPUCTUKY MO
CJIeI0BATENIbHO COEIMHEHHBIX 3BeHbeB? [IpuBeuTe npumep
noJryuyeHus: 0000LIEHHON XapaKTePUCTUKH JIJIsi CBOETO BapHaHTA.

7. OnuimmuTe nocIeN0BaTENbHOCTD ONPENEICHMS TapaMETPOB
PErymsaTOpa M0 SKCIEPUMEHTATBHON KPUBOM pa3roHa.

8. Kaxum o6pa3om peannsyercst orpaHUYeHHE Ha X0
WCTIOTHUTEIIEHO-TO MEXaHH3Ma B MOJIEJIA CHCTEMBI? 3aluIInTe
MaTeMaTHYECKYIO MOJIEITh HCITOTHUTEIHHOTO MEXaHU3Ma C
OTpaHUYEHUAMU?

9. Kakne nokaszarenu kayecTBa MOKHO ONPEIEIUTH 1O MOJyYEHHOMY
MepexogHOMY mporueccy?

10. Kak peanmuzosats [IU-perymnarop B SciLab/XCOS ¢ orpanndyenuem




Tema npakTuyeckoi

Bomnpocsl 11 yCTHOT0 onpoca

padoTsbI
Ha BEJIMYUHY, GOPMUPYEMYIO HHTETpHUpYoIIel YacTeio? [IpuBenure
IIPUMEDP CTPYKTYPHOU CXEMBI.
11. Kak peanuzoBats B SciLab/XCOS ucnosHUTEIbHBIH MEXaHU3M C
OorpaHMYEHUEM Ha Auana3zoH xoja Bana? [Ipuseaure npumep
CTPYKTYPHOU CXEMBI.
12. Kak hopmupyercst HeMMHEWHAsT CTaTHYECKast XapaKTePUCTHKA B
SciLab/XCOS.
1. OcnoBHol nipuHIUIT padboTel CAO ¢ COBMEIICHHBIM pa00OYUM H
TECTUPYIOIIUM BO3/IEHCTBHEM
2. J151g KaKuXx LeJel peanns3yeTcs 2IeMEHT MaMATH MIPH MOCTPOSCHUH
CAO?
Cunres u
(7 v
T —. 4. Kakyro ¢pyHKIUIO BRIMONHSET TpUrrep pesepca? Kakue HacTpoiiku
()
HHTEIUIERTYATbHBIX Tpurrepa pesepca? Maremarndeckasi GyHKIIUS TpUTTEpa peBepca.
CHCTCM 5. Kak peanmmsyercst cocrosinue octaHoBku B CAQO. Kak BeiOupaercs
aBTOMATHHCCKON Bpemsi octaHoBkuU? Kakue ycnoBus hopMupyroTes A OCTAaHOBKU U €€
ONTUMU3ALNH

IIOMCKOBOI'O THIIA

npekparieHus B CAO?

6. B kakux ciydasix MpUMEHSIOTCSI CUCTEMbI aBTOMATHUECKOM
ontumuzanuu (CAO)? B yem otnmune CAO oT cuctem
aBTOMATHUYECKOTO PETYIHPOBAHUS?




IIpunoxenne 2

OueHoYHBIE CpPeICTBA Js NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu

a) MhaHupyemble pesynbTaTbl 06yUeHUA M OLEHOUYHbIE CpeacTBa ANA NPOBeAeHNA NPOMEIKYTOUHOM

aTTectauum:
CrpyKTypHBIH
PYELYP [Inanupyemsle
AIIEMEHT OueHouHble CpeCTBA
pe3yIbTaThl 00yICHUS
KOMITETCHIIUH

IK-2 Cnoco0HOCTHI0 MPOBOAUTH BHIYHMCIANTEIbHbIE IKCIIEPUMEHTHI C HCIOJIb30BAHUEM
CTAaHIAPTHBIX MPOTrPAMMHBIX CPEACTB C HeJIbI0 MOJYYeHUs MATEMATHYeCKUX Mojieseil
NPOLECCOB  00bEKTOB ABTOMATU3ALMHU U YIIPABJIEHHUS

3HaTh

- TPUHIIUIIBI
[TOCTPOEHUS
MaTeMaTHU4eCKIX
MOJIeIeH, CUCTEMHBIM
[MOXOJ K UX
[TOCTPOEHUIO;

- METOJIbI
YMCJICHHOTO peUICHUs
i epeHIranbHbIX
YpaBHEHUH;

- QJITOPUTMBI U
[IPOrpaMMHYIO
[peanu3anuio MoJenein
KOHTYPOB CUCTEM
yIIpaBJICHUSI.

1. Buoor mamemamuyeckux mooeneu, HNPUHAMAS,
Kknaccugpuxayus. Hasnauenue u obwas xapakmepucmuxa
Kaxico020 Kiacca Mamemamuyeckux Mooenell.

2. Metonsl  cUHTE3a  MaTEeMaTHMYECKHUX  MOJeNeH.
XapaKTepUCTUKN AHAIUTHYECKUX, IKCIIEPHMEHTAIBHBIX|
U aHaJIUTHUKO-IKCIIEPUMEHTaIbHBIX MeToqoB. OOnactu
MPUMEHEHHSI STHX METOJIOB.

3. UucneHHble METOABl peaau3allid MaTeMaTUYeCKUX
MoJIeNIel, OCHOBHBIE BUIBI YUCICHHOTO MOJICIHPOBAHUS,
MIpUMEPbI MOJAECTUPOBAHUS.

4. MaremaThueckue MoJIeiu B pOpMe CTPYKTYPHBIX
cxeM. Mcnionp30BaHue 311eMEHTAPHBIX 3BEHbEB JIJIS
MOCTPOSHHSI THHAMUYECKAX MOJICIICH.

5. Maremaruyeckue MoJieJId BO BpEMEHHOM 001acTu.
[TpuBenuTe MpUMEpPHI CHHTE3a MATEMAaTHUECKUX MO
B (hopme TuddepeHIaTbHbIX YPaBHEHHUS.

6. MaTemaTnueckre MOJICITH B ONIEPATOPHOI (opme.
HccnenoBanue o MaTeMaTH4eCKUM MOJIEIISIM B
oreparopHoii ¢popme. [IpuBenure npumep cUHTE3a
MaTeMaTHYeCKOM MOJIeNH B ONlepaTopHOH opme.

7. MaTemaTuyecKkue MOJIEIH CTaHAAPTHBIX
perynstopoB. [lepenaTounbie GyHKIIMN CTaHIAPTHBIX
PeryasTopoB.

8. Mopenu 3aMKHYTBIX CHCTEM PETyITHPOBaHUSI.
Mopenu IByXKOHTYPHBIX cucTeM. MoJenu cucteM
KaCKaJIHOTO YIPaBJICHHUS.

9. Mozenu cucteM aBTOMaTHYECKOW ONTUMHU3AIIH.
CrpyxrypHas cxema Mmoaenu CAO.

10. Mertomsl YUCJIEHHOTO penieHus
g depeHIMATbHBIX YpaBHEHHI.
11. [IlunaMudeckue  MOJAEIH, METOJbl  CHUHTE3d

TUHAMHYECKUX MOJEJIEH.

12. Cratuctuueckue MOJENH, MPUHIUI MTOCTPOCHUS,
Ha3HayeHHe U 00JacTb MPUMEHEHHUS.

13. Cmoco0Osl MaTeMaTHYECKOTO OITMCaHUs
TEXHOJIOTHYECKUX CHCTEM YIPaBJICHHUS U WX DJIEMEHTOB.
CraTuctuueckue Mojeau. JJuHaMHYeCKHE MOJICIIH.




CrpyKTypHBII

[Inanupyemsle
HIIEMEHT OneHouHbIe CPECTBA
pe3yNbTaThl 00yICHUS

KOMIIETEHIIUH

YmMerb - HCIIOJIb30BaTh 1. Kakue crnocoObl HACTPOMKH MaTEMAaTUYECKUX
CTaHJapTHbIE MoJieJIel IPOLIECCOB U CUCTEM UCIIOJIb3YIOTCH.
nporpaMMHsbie cpecTBal[laccuBHBIE METO/IBI OTIPEICIICHUS TMHAMHYECKIX
JUI IOCTPOCHUS U XapaKTePUCTUK 0OBEKTa yIpaBICHUS.
peanu3anuy Mojiesen 2. Kaxk cocraBnsats auddepeHnnanbubie ypaBHEHUS
CHCTEM YIPABICHUS; |MaTEpUAIBHOTO U SHEPreTHUECKOro OaJaHCoB.

- peanu30BbIBATH 3. Kak mpou3BoAMTh CHHTE3 MOJAEIH B  BHUJE
QJITOPUTMBI CTPYKTYpHBIX cXxeM. Kakue OCHOBHbIE COEIUHEHMS
YHUCJICHHOTO PEIICHHUS |3BEHbEB UCIOIB3YIOTCS MPH 3TOM?

b hepeHIaTbHBIX 4. Chopmupyiite Pa3HOCTHBIN aHaJor
ypaBHEHUH 1Jis Qg QepeHIaIbHOTO YpaBHEHUS METOI0M Diiepa

IPOBEICHUS 5. IlpuBenure JITOPUTM peleHus
BBIYUCITUTEIEHBIX mQQepeHIaTbHOTO YPaBHEHHSI METOOM KacaTeIbHBIX.
9KCHEPUMEHTOB; 6. OcobeHHOCTH MPOrpaMMHOHN peau3alii CHCTEMBb]

- ¢dopmupoBath HKCTPEMAIILHOTO  PETYJIHPOBAHUS C  COBMEIICHHBIM|
MO/JIEJIb CUCTEMBI MIOMCKOBBIM U pab0o4UM JBHKEHHEM
yIIpaBJICHUS B BUJIE 7. ®opMupoBaHre OOBEKTOB M CHCTEM YIIPABJICHUS
CTPYKTYPHOM CXEMbl.  |OIEpaTOPHbIM METOJOB. OJEMEHThl, BXOJIUE B

CTPYKTYpPY MOJICIIUPYEMBIX CHCTEM. [Tpumep
aHAJTUTUYECKOTO HOJIy4YEeHUs NePEXOTHOM
XapaKTEPUCTHKH c UCTIOJIb30BaHUEM METO/a
npeobpaszoBanus Jlamaca.

8. Kak copMHupOBaThH MO/IEINTb CHCTEMBI
aBTOMATHYECKOW ONTHMHU3ALUHU, TIOSCHUTE aITOPUTM
peamuzanuu  Monenu. IlpuBeauTre OCHOBHBIE THIIB]
QITOPUTMOB aBTOMAaTHYECKOH ONTUMHU3AIUH, UX OTITHYHS]
ApYT OT Apyra.

Brnaners - HaBBIKAaMH 1. IIpousBeauTe CUHTE3 MaTEMAaTHUECKUX MOJIeNel 17
UCTIOJTb30BaHUS 00BEKTOB, OMTUCHIBAEMBIX 3aKOHAMH MEXaHUKU
CTaHJAPTHBIX (MaTemMaTU4YeCKUii MasiTHUK, TApMOHUYECKUI
MPOTPAMMHBIX CPEJICTB |OCIIHILIATOP).

(37EeKTpOHHBIE 2. Cchopmupyiite alropuT™ YUCIEHHOTO

TaOIHITBI, CTAHJAPTHBIC
SI3BIKU
IPOTPaMMHUPOBAHUS,
CpeCTBa BU3YaJIbHOTO
MOJIETTUPOBaHUS) C
LEJIBIO0 IOCTPOCHUS U
peann3aIm
MaTeMaTHIECKUX
MOJICIICH;

- HaBBIKAMHU
pa3paboTku
QITOPUTMOB
YHCIEHHOTO PEIICHUS

nuddepeHImaTbHBIX

MO/JISIIMPOBaHUE MPOIeCcca ISl HHEPIIMOHHOTO 3BE€HA
1-oro nopsaka

3. Iy cucTeMbl YHCIICHHBINA ypaHCHHH, 3aJTaHHBIX B
peKypeHTHOM hopMme pazpaboTaiiTe alropuT™m
BBIUMCIICHHI. Peanu3yiiTe airOpuT™ U MOJY4YUTE
petieHust B Buje rpaduka GyHKIUN

4. IIpuBeauTe onepaToOpHOE peIIeHNE
mQQepeHIaTbHOTO YpaBHEHUS CUCTEMBI,
ornuceiBaeMoit 1uddepeHnrnanbHbpIM ypaBHEHHEM

5. [Toctpoiite cucTeMy pa3sHOCTHBIX YpaBHEHUH ISt
YHCIIEHHOTO pelIeHHs 3a1aHHoT0 tuddepeHmaisHoro
YpaBHEHHS.

6. Hcnonb3ys cxemy perienus auddepeHnnaibHOro
YPaBHEHMs N-0r0 MOpsKa METOJOM NOHUKEHUS




C "
TPYILYPHBIT [Inanupyemsle

HIIEMEHT OneHouHbIe CPECTBA
pe3yNbTaThl 00yICHUS
KOMITCTCHIIHH

YpaBHEHHIA U METOJIMK |MPOM3BOJHOM, cOCTaBbTe U peanusyiite B SciLab cxemy
HOJTYYCHHS PEIICHHS C |pemeHus TudepeHInaTIbHOTO YPaBHEHHS
HUCIOJIb30BAHUEM 2y"+2y' +y=X.
CTaH/IapTHBIX
HPOTrPaMMHBIX CPEJICTB;
- HaBBIKAMHU
pa3zpaboTKu
MaTeMaTU4eCKuX
MOJIEJIEH CTaHJapPTHBIX
KOHTYPOB YIIPaBJICHHS
U UX DJIEMCHTOB B
(dopmMe CTPYKTYPHBIX
CXEM.

6) HOpﬂ)IOK NMpOBEACHUA l'lpOMe)KyTO‘IHOﬁ aTTeCTalluM, IIOKAa3aTe¢/JIn U KPUTECPUH
OICHUBAHUA:

HpOMe)KYTOLIHaﬂ arrecraguAa 1o JUCHUIIJINHE <<MOIIGJH/IpOBaHI/IC CHUCTEM)» BKIIFOYACT
TEOPETUIECKHE BOIIPOCHI, TO3BOJISIFOIINE OIICHUTH YPOBEHBb YCBOCHUS 00yUYAIONTUMUCS 3HAHUH, 1
MPAKTUYECKHE 3a/IaHUs, BBISBIIAIONINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUHN U BIIaJICHUH,
MPOBOJUTCS B popMeE 3aueTa.

Kpurepun ouenkn (B cooTBeTCTBHH ¢ (POPMHPYEMbIMH KOMIIETEHIUSIMH U
IVIAHMPYEMbIMH Pe3yJIbTaTaMM 00yUeHus ):

— Ha OLIEHKY «3aumeH0» — CTY/IEHT JI0OJKEH PAaCKPBITh COACpKaHUE MaTepuaa B 00beMe
IPOrpaMMbl TUCIUIUIMHBL, TPAaBUIIBHO J1aTh HEOOXOUMbIE OTIpEAETICHUS, IPUBECTU
JI0Ka3aTeNIbCTBA HA OCHOBE MaTeMAaTUYECKUX U JIOTMYECKHUX BbIKIaI0K. OTBET JOKEH OBITh
CaMOCTOSITENIbHBIH, IPH OTBETE UCIIOIb30BaHbl 3HAHUS, IPUOOPETEHHBIE paHee.

— Ha OICHKY «He3aumeHo» — CTYJICHT He MOXKET IOKa3aTh 3HAHHS Ha YPOBHE
BOCITPOMU3BCACHUA U 00BSICHEHNS I/IH(bOpMaHI/II/I, HE MOXCT IIOKa3aTb HHTCIIJICKTYAJIbHBIC HABBIKH
pelIeHUs POCTHIX 3a/1a4, OCHOBHOE CO/IEp)KaHue yueOHOro MaTepraia He packpsito. [Ipu oTBeTe
JIOMYIICHBI TPYObIC OIMOKHU B OMPEICIICHHSIX, T0Ka3aTeIbLCTBA TEOPEM HE MPOBEICHO, HE JTaHbI
OTBETHI Ha JIOTIOJIHUTEIIBLHBIE BOITPOCHI MPETOIaBATENsl, OTCYTCTBYIOT HABBIKH
UCCIIEIOBATEIbCKOU JCSTEIbHOCTH.




