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AHHOTALIUA

Juctumuna «lIporpammupoBanue crenapueB B Matlab - Simulink»  BxomuT B
00pa3oBaTeNbHYI0 MPOTPaMMY BBICHIETO O0Opa30BaHUS 110 HANPABJICHUIO IOATOTOBKH/
cnenuanbHOCTH 24.04.02 «CucreMsl ynpaBieHUs JBUKEHUEM U HaBUTALMs» HAIPABIECHHOCTH
«I[IpuOope! U cuCTEMbl OpHEHTAIMH, CTAOMIN3ALUMU U HaBUranuuwy». [UCUMIIMHA peanu3yeTrcs
kaeapoit «Nel3».

JucuuruinHa  He  sBiIAeTCS  00dA3aTenbHOM  MpPU  OCBOGHMM  OOyYaroIuMCs
o0pa3oBaTeNbHONW MpOrpaMMbl M HAaIpaBlieHa Ha YIIIyOJeHHOE (OPMHUPOBAHUE CIEAYIOIIUX
KOMIIETCHIINH .

[1IK-1 «Crocoben ¢hopMupoBaTh HOBBIC HAIIPABJICHHUS HAYYHBIX UCCIICIOBAHUI U OMBITHO-
KOHCTPYKTOPCKUX pa3zpadOTOK».

Henpro auctumnabl  «[IporpammupoBanue crenapueB B Matlab-Simulink»  sBnsiercs
O3HAKOMJIEHHE MTO/ANOTaBINBAEMBIX CHEIMATIMCTOB C COBPEMEHHBIMM IMPUHIUIIAMU U METOaMHU
NPOCKTHUPOBAHUS W MOJCIUPOBAHMS IIUPOKOTO KJAcCa TUHAMHUYECKHX CHCTEM YIIpaBIICHUS
JB)KEHUEM TOJABMKHBIX OOBEKTOB PA3JIMYHBIX KJIACCOB, HUCCIEIOBAaHUEM NMPHOOPOB M CHCTEM
OpHUEHTAIUH, CTAOMIN3aLUU U HAaBUTALIUH.

CopneprkaHue TUCHMIIIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBA3AHHBIX C MOJIEIUPOBAHUEM,
aHaJM30M U CHHTE30M CHUCTEM YIPABJICHHS JABM)KCHHEM M HaBHTAIMH, a TAK)KE€ aBTOMATU3ALUU
IPOEKTHUPOBAHUS IPUOOPOB M CUCTEM OPUEHTALIMH, CTAOMIM3AlMN 1 HABUTALIUU.

[IpenonaBanve JUCHMIUIMHBL IpeIyCMaTpUBAcT cieayoumme (GopMbl OpraHu3anuu
y4eOHOTo TMpolecca: JIEKIHH, MPAaKTUUYECKUE 3aHATHS, CaMOCTOSTEIbHas padoTa CTYICHTOB,
KOHCYJIbTAI[MH U YK3aMEH.

[TporpaMMoil JUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BHUJIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B hopme 3auera.

OO6mmast TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 1 3aU4€THBIX €IMHUII, 36 4acoB.
SA3bIK 00y4YeHUS 1O AUCITUTUTHHE «PYCCKUN».



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUYEeHUsI MO JUCHUIIHHE

1.1. Henau npenogaBaHus AW CHUNIHHBI

Llenpto mucummuimael «[IporpammupoBanue cienapueB B Matlab-Simulink» sBisercs
O3HAKOMJICHHE TIOJTrOTaBIMBACMBIX CIEIHAINCTOB C COBPEMEHHBIMH MPUHITUTIAMA
MOJICIIUPOBAHUS  DJICKTPOMEXAHMUYECKUX CHUCTEM YIPABJICHUS JBMOKCHHUEM IIOJBHIKHBIX
00BEKTOB PA3IMUYHBIX KJIACCOB HAa OCHOBE COCTABJICHHS CIICHAPUEB W MX peanu3aiuu B Matlab-
Simulink, aHanM30M ¥ CHHTE30M 3THUX CHUCTEM, aBTOMAaTH3alMel MPOCKTHUPOBAHUS MPUOOPOB U
CHCTEM OPHMEHTAIMH, CTa0WIu3aliu U HaBuranuu. OCHOBHOM yIIOp JeiaeTcs Ha UCCIIeIOBaHHE
a’POKOCMHUYECKUX CHCTEM. B mporiecce M3ydeHHs] AMCHUIUIMHBI CTYASHTBI JOJDKHBI H3Y4YHTh
NPUHIUIB TOCTPOCHUS CIICHAPHEB W HMEpapXHW B3aUMOJCHCTBUS MAaTEMAaTHYECKHX MOJEIeH
DJIEKTPOMEXAaHUYECKUX CHCTeM. HayuuThCs HWCMONB30BaTh IMPHUHIUMIBI  aBTOMATH3AIHH
POTPAMMHUPOBAaHUSI OPUEHTHPOBAHHBIX HAa HCIOJIB30BAaHHE COBPEMEHHBIX IPOTPAMMHBIX
cucteM.  OCHOBHBIMH  TNPOTPaMMHBIMH  CHCTEMaMH,  KCIOJB3YEeMBIMH B  Kypce
«[IporpammupoBanue cueHapueB B Matlab-Simulink» sBastorcs MATLAB wu  Simulink.
[TonmyueHHbIC CTYJACHTaMU HEOOXOIMMbIC HABBIKM HCIIOJIB30BaHUS MPOrPAMMHBIX CHCTEMaM
OPUCHTHPOBAaHBl HAa WCIONB30BAHUE HMX B IOCISAYIOIINX CIEIUAIBHBIX KypcaX, HayYHbBIX
UCCIICIOBAHHSX M TPAKTUYCCKON paboTe.

1.2 luciunuinHa siBnsiercs (paKyaIbTaTUBHOM JUCHUIUIMHONW MO HaNpaBJIEHUIO 00pa3oBaTeIbHOM
nporpammsI Beiciiero oopazosanus (gaiee — OIT BO).

1.3.Ilepeyens MIaHUPYeMbIX pPe3yJIbTATOB 00y4YeHHs N0 JUCIUIJIUHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOM MPOrpaMMbl

B pe3ynbrare M3ydeHHs AMCHUIUIMHBI OOy4aroIMICS OJKEH oOsafaTh CIEAYIOUIMMHU
KOMIIETEHIIMSIMU WJIM UX 4YacTsMH. KoMIEeTeHIMY U MHAMKATOPbl UX JOCTH)KEHUS IIPUBEJICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymnma) Kon u HaumeHoBaHue Kon u HauMeHOBaHUE MHIUKATOPA
KOMITIETEHIINH KOMITIETEHIIUH JOCTUKEHHS] KOMITETEHIIUU

ITK-1 Cnocoben
(dhopMHUpOBaTH HOBBIE

[IK-1.3.1 3HaTh cCOBpeMEHHbIE
TEHJICHIIMH Pa3BUTHUS IPUOOPOB U

[TpodeccronanbHbIe HaIIPaBJICHUS HAYYHBIX
. CUCTEM OPHUEHTAllUH, CTAOMIN3AINH
KOMIICTCHITIH WCCIICIOBAaHHH U OITBITHO-
1 HaBUT'allNU JICTATCIIbHBIX
KOHCTPYKTOPCKHX
anmapaToB ¥ TEXHUKH B I[EJIOM
pazpaboTok

2. MecTto qnucuuninHbl B cTpykType OIl
JucnunnuHa Ga3upyercsi Ha 3HAHUSIX, paHee MPUOOPETCHHBIX CTYAEHTAMU IMPU H3yYECHUU
CIIEAYIOIIMX TUCIIUIUINH:
- MeToaomorus HHHOBAIIMOHHON AeSITEIBHOCTH,
- Metoab!l Teopuu (PUIBTPAIMK B 33]ja4aX HABUTAIL[UH U YIIPABICHHUS;
- CoBpeMeHHas TEOpHUsl YIIPaBJICHUS;
- CXeMOTeXHHKA TUPOCKOTTIMYECKUX TPUOOPOB U CUCTEM;
- MeToasl onTUMU3AIMY TPOEKTHBIX PELICHUI;
- [IpoexTrpoBaHUE TUPOCKOMUYECKUX MTPHUOOPOB U CHCTEM;
- IIpoexTupoBaHre MUKPOMEXaHUYECKUX WHEPITUATHHBIX YYBCTBUTEIHHBIX AJIEMEHTOB;
- I/IHTGFpI/IpOBaHHBIe CUCTCMBbI OpI/IeHTaI_[I/II/I W HaBUT'alluU,
- CucTeMbl OpUEHTAIIUN U YIIPABICHUS] KOCMUYECKUMH JIETATEIIbHBIMH aIiapaTaMu



3HaHWs, TOJNyYEHHBIE TPH H3YYEHHWM Marephaia JAHHOW JUCHUIUIMHBI, HMEIOT
CaMOCTOATCIIBHOC 3HAYCHUC U MOT'YT 6BITB HCII0JIb30BAHbI, KaK pH MOATOTOBKEC I[HCCGpTaHHﬁ,
TaKk ¥ TpH AaJbHEHIIIEM ocBoeHHH MoauuKaiuii mporpamm Matlab-Simulink.

3. O0beM M TPYA0EMKOCTh JUCHHUILTAHBI
Jannabie 00 o0meM 00beMe AUCIUILTUHBI, TPYIOEMKOCTH OT/ICIHHBIX BUJIOB YI€OHOW pabOTHI

N0 JWCUUIUIMHE (M pacrlpeiesieHHe 3TOM TPYAOEMKOCTH IO CEMEeCTpaM) MpEICTaBICHHI B
Tabure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUILITMHBI

Bun yuebHO#W paboOTHI Beero TpymoeMKOCTb HO
ceMecTpam
Ne3
1 2 3
O61as Tpya10eMKOCTh TUCHHILIHHBI, 1E/(4yac) 1/ 36 1/ 36
U3 Hux uacoe npakmuueckoi no02omoeKu
Ayoumopnusie 3anamus, BCeTo 4ac., 17 17
B mom uucne
nexrmn (JI), (gac) 17 17
[pakTuueckue/cemunapckue 3ausatus (I13), (dac) - -
naboparopusie pabotsl (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac)
DK3amMeH, (Jac)
Camocmosamenvnas paboma, Bcero (4ac) 19 19
Bua npomMe:xyTOYHOMH aTTeCTAlMU: 3auer. 3ayer.

4. Coaepxxanune JTUCHMILTHHBI
4.1. PacnpeaesieHHe TPYA0eMKOCTH JUCHUIIMHBI 110 pa3aejaM U BUIAM 3aHATHIA
Pazenst 1 TeMBl AUCUUILIMHBI U KX TPYAOEMKOCTH MPUBECHBI B TAOIHUIIE 3.
Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI M UX TPYJ0EMKOCTh

Paznensl, TeMbI JUCLIMIIIAHBI Jlexmmm | I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 3
Pazgen 1 CtpykTypa nmpeacTaBieHMs 4 5
MaTteMaTtuueckux Mozeineii B MATAB u
SIMULINK.
Paznen 2. @opmMupoBaHuE U 5) 5

npeoOpa3oBaHKUe MOJIENCH
AJUHAMHUYECCKUX CUCTEM..

Pasznen 3. CHHTE3 KOHTYpPOB yIPABIICHUS 4 5)
¢ oOpatHoii cBsi3bio B MATLAB.

Pasznen 4. [TpukiiaiHbie BOIIPOCHI 4 4
ucroib3oBaHuss MATAB u SIMULINK

Utoro: 17 0 0 0 19




4.2. Copaep:xxaHue pa3iejoB M TeM JeKINOHHbIX 3aHATHIH
CopepxaHuie pa3JelioB U TEM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0OHIIE 4.

Ta6muma 4 - ConeprxaHue pa3aeioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep

paszena HaszBanue u conep:xkanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 CTpykTypa npeacrabiieHusi MaTeMaTudeckux moaeseit B MATAB
u SIMULINK.

[MousiTre 06 00BEKTHO-OPUEHTUPOBAHHOM MOJICIHPOBaHUU. BBOA
maremarudeckux moxaeineid B MATAB. Uepapxust moaeneit Iti-kmacca.
CtpykTypa mpejicTaBlICHHS MaTeMaTu4eckux mozesen Iti-kmacca.
W3Bneyenue u ucnonb3oBaHue nHGopmanuu o moneisix lti-kmacca.
dopmupoBaHue 1 mpeodpazoBanne Mojiesei. PoioBeie u criennaibHbIC
cBoiictia Iti Mozeneii. CrienuaabHbIC CBOMCTBA MOJICNICH MOAKIIACCOB
tf, zpk, ss. Urenue u yctaHOBKA 3HAYCHUI.

2 ®opmupoBaHue U Ipeodpa3oBaHne MOJeJIeil JTMHAMHYECKHUX
CHCTEM.

Omnepanun Hax Iti monensmu. [lepeonpenensempie Oa3ucHbIC
orepanuu. YMHoOKeHHe Iti Moeneit, nHBepCHs, KOHKaTEeHAIINS,
TPAHCIIOHUPOBAHKE, BBIJCICHUE U MOAU(UKAIIHS CUcTeM. M3MeHeHue
Yriciia BXOJIOB U BBIX010B. @OpMHUPOBaHUE MOJICIICH C 3ara3/IbIBAHHEM.
Anmnpokcumanus Mojeneit ¢ 3anasasiBanuemM. OCOOCHHOCTH
MOJICITUPOBAHMSI CUCTEM C 3ara3/ibiBanneM. OyHKIMH CO3/IaHMs,
u3BJcUeHUS uH(OpMAIIHH, TIPeoOPa30BaHus, IEPEONPEICICHUS U
coenuHeHus moaenei. [IporpammupoBanue ¢pynknuii B MATLAB.
OcobenHocTy uX ucnonb3oBanus B Simulink-nmporpammax. Coznanue
HOBBIX OJIOKOB C MOMOIIbI0 S-pyHKkIui, HanmncanHbIX Ha OJHOM M3
s3p1k0B MATLAB, C, C++, Ada, unu Fortran.

3 CuHTE3 KOHTYPOB yIIpaBJeHus ¢ o0paTHoii cBsi3b10 B MATLAB

Merton xopHeBoro rogorpada. Komanapsl 0coOOEHHOCTH IPUMEHEHHSI.
Mertoa 3aJaHHOTO PaCIIOIOKEHUS MO0COB. CHHTE3 ONTUMAITBHBIX
perymsitopoB. @unbTp Kanmana, ero mpoekTupoBaHUEe U aHA3U3
BeraucnurensHbie po0OIeMbl IPH pacyeTe CUCTEM YITPABICHHS.
OO0yCIOBIEHHOCTh U YHCICHHAS] YCTOWYMBOCTh. MacmtabupoBaHue.
[porerypsl aBTOMaTH3UPOBAHHOTO MPOSKTUPOBAHMS. AHAIIN3 U
yIpaBJIeHNUE TOYHOCTHIO MOICTHUPOBAHUSI.

4 IMpukaagusie Bonpockl ucnojb3oBanust MATAB u SIMULINK

[IpuMep cuHTE3a ONTUMAIBHOTO TEPMUHAIBHOIO PErYJIATOPA IS
CTBIKOBKH KOCMUYECKHX 00beKTOB. CHHTE3 ONITUMAJIBHOM IO pacxoay
TOTIJIMBA CUCTEMbI OPUEHTALIUU OOJIBIION YIPYroi MeXIJIaHETHOU
CTaHIIMM C UCIIOJIB30BaHUEM NPUHIUIIA MakcuMyMa [loHTpsAruna.




4.3. TIpakTuyeckue (CeMHHAPCKHE) 3aHATHS
TeMbl MPaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTh ITPUBEICHBI B TAOJHUIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne DopMbl IPAKTHYECKHX | Tpya0eMKO Ne paznena
w/m | T€MBI IPaKTUYECKHUX 3aHATUH SAHSTIH CTb, (dac) | MAHMCIHII-
JINHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.4, JlaGopaTopHble 3aHATHSA
TeMbl 1Ta00OpaTOPHBIX 3aHATHH B UX TPYAOEMKOCThH IPUBEACHBI B Ta0IHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne TpynoeMkocTh Ne
HanmeHnoBaHue 1a00paTopHBIX paboOT by ' | pasnena
n/n (1ac) JUCLUILIN
HbI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.5. KypcoBoe npoekTupoBanue (padora)
Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosiTejibHas padoTa CTYyA€HTOB
Bunasl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabmumia 7- Buasl caMoCTOSITEILHOM pabOThI U €€ TPYAOEMKOCTh

Bua camocrostenbHON paboTHI Bcero, gac Cemectp 3, yac
1 2 3
CamocrosiTeJbHast pa6oTa, BCEro 19 19
U3y4YeHHE TEOPETHYECKOTO MaTepraa 16 16

nuctatinHb (TO)

KkypcoBoe mpoektupoBanue (KII, KP)

pacuetHO-Tpaduueckue 3aganus (PI'3)

BhINoJIHeHHE pedeparta (P)

[Moarororka k Tekymemy koHTpoto (TK) 3 3

nmomarraee 3amanue (/13)

KOHTPOJIbHBIE pa0boThl 3a0uHUKOB (KP3)

5. IlepeueHb yueOHO-MeTOAMYECKOT0 O0eceYeHHs VISl CAMOCTOSITEIbHOM

padoTHI 00Yy4aAIOUIUXCH MO TUCHUIINHE (MOAYJII0);
YueOHO-MeTOANYECKNE MATepUalIbl JJIsI CAMOCTOSITEIIBHOW paOOThl CTYJEHTOB YKa3aHbI B

n.a. /-11.



6. IlepeueHb MeYATHBIX M IJIEKTPOHHBIX Y4eOHBIX U3TaAHUI
[lepedyeHpb nevaTHBIX U IEKTPOHHBIX yUEOHBIX M3/1aHUN MpHUBeIeH B TadauIe 8.

Ta6muia 8— IlepeueHp MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3TaHUN

Mudp

bubnuorpaduueckas cepiika / URL anpec

Komanuectso
9K3EMILISIPOB
B OMOJIMOTEKE

A.W. Tandepos, A.B. Jlonapes. KomnbroTepHbIit
aHaJIN3 U CHHTE3 CUCTEM OPHEHTAINH,

CTAa0UIU3AlMU U HaBUTalUuU. Y4yeOHOe rocodue. -
CII6.: TYAIL 2008. - 82 c.

guap.ru/guap/kaf12/1-4.doc

100

004(075)
116

A. W. TTaundepos, A. B. Jlonapes, B. K.
[Tonomapes. [Tpumenenne Mathcad B

WH)KEHEPHBIX pacuerax: Y4eb. mocobue
/CIIOI'Y AIL. CIIG., 2004. 88 c.: u.

ict.edu.ru/ft/005590/panferov.pdf

100

JI.LA. Muponosckuii, K. 1O. Ilerposa.
BBEJIEHWE B MATLAB. Yue06. nocobue
/CIIOI'Y AIL CII6., 2005. 122 c.: un.

guap.ru/guap/kaf44/trud/mironovsky petrova_matl
ab.pdf

100

I".M. beixoBa, A.U. [TandepoB. OcCHOBHI
ABTOMATU3allUU NPOCKTUPOBAHUA CUCTEM
OpHEHTAIlN!, HABUTAIIUU U CTA0WIH3AIUH.
Yyebnoe nocobue, Jlenunrpan, 1982

100

629.7(T AATT)
1156

HccnenoBanue IMHENHBIX CUCTEM OPUEHTALINH,
HaBUTraluy U crabunn3anuu ¢ momouipo [19BM
[Tekcrt] : yauebHoe mocobue / B. K. [Tonomapes,
A. U. [Taadepos, JI. 1. benora ; C.-IlerepO. roc.
akaJl. a9pokocM. npudopoctpoenus. - CII6. :
N3n-Bo TAAIIL 1993. - 51 c. : cxem. - bubamorp.
:c. 51 (5na3B.). - ISBN 5-230-10297-7 : b. 1.
Crucox nuTepaTypbl COAEPKUT Ha3BaHUS Ha
PYCCKOM M aHTJIUHCKOM SI3BIKaX.

52

http://exponenta.ru/

https://www.mathworks.com/help/pdf_doc/matlab/getstart
pdf




7. IlepedyeHb 3JIEKTPOHHBIX 00Pa30BaTeJbHbIX PeCYPCOB MH(OPMAIUOHHO-
TeJeKOMMYHUKauMoHHoi cetu UHTEPHET
[Tepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcos nH(OPMaLMOHHO-
TEJIEeKOMMYHUKaMOHHONW ceTH «HTepHeT», HEeOOXOIMMBIX MJii OCBOEHHUS JUCLMILTUHBI
npuBeseH B Tadmuie 9.
Tabmuna 9 — [lepeueHs IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB HH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu « HTepHeT
URL anpec HaunmenoBanue

http://matlab.exponenta.ru/ E.B.Hukynsuer Control System Toolbox

8.IlepeyeHb HH(POPMALHMOHHBIX TEXHOJIOTHIA
8.1.IlepevyeHb MPOrpaMMHOro odecneyeHus
[lepeueHp UCIONB3yEeMOTr0 MPOTPaMMHOT0 obecriedueHus npeacrasieH B Tadnure 10.

Tabnuua 10 — I[TepeueHb nporpaMMHOTo obecrieueHus
Ne n/n HaumenoBanune

MATAB

8.2.IlepeyeHb HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM

[lepeueHb UCTIONB3YyEMBIX HH(POPMAIIHOHHO-CIIPABOYHBIX CHCTEM IpeICTaBiIeH B Tabmume 11.
Tabmuua 11 — Ilepeuerb nHGOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/mt HaumenoBanue

He npenycmorpeno

9. MarepuajibHO-TeXHMYecKas 0a3a
CocraB MaTepuaaIbHO-TEXHUUECKOU 0a3bl peIcTaBlieH B TadbuIe 12.

Ta6muma 12 — CoctaB MaTepuaibHO-TEXHUUECKOU 0a3bl

Howmep

. ayTUTOPUHI
HanMmeHoBaH#e COCTaBHOW YacTH MaTepHUAILHO-
Ne n/mt . (mpu
TEXHUYECKON 0a3bl

HEOOXOAMMOCT
H)
1 JlekiOHHAs ayTUTOPHS 13-03a
2 MynbpTuMeauitHas TEKIUOHHAS ayAUTOPUS 13-04
3 JIcIuIefHbIN Ki1ace 13-03B

10. OueHouHe cpeacTBa 1Jisl MPOBeAeHNsI MPOMEKYTOYHOM aTTeCTAIUN
10.1.CocraB ¢oHIa OIIEHOYHBIX CPEJICTB MPUBEIECH B Tabnwuie 13
Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEJCTB JUIsl IPOMEKYTOUYHOM aTTeCTAIlK

Bua npoMmexxyTouHOM aTrTecTanuu [IpumepHBIi IEPEUEHb OLEHOYHBIX
CPEICTB

3a4er CIrcoK BOIPOCOB K 3a4€Ty




10.2.B kadecTBe KpUTEpHEB OICHKU YPOBHS C(HOPMHPOBAHHOCTH (OCBOEHHUS) KOMIIETEHIIUN
00y4aromuMuCs MPUMEHsIeTCs S-0ajuTbHasl IIKaja OIEHKH C(OPMHUPOBAHHOCTH KOMIIETEHIIUH,
KOoTopas mpuBezicHa B Tabnuie 14. B Teuenne cemectpa MOKET ucnoyib3oBaThes 100-0amibHas
1IKaja MOAYJIbHO-PEUTUHIOBOM CUCTEMBI YHHMBEPCUTETA, IPABWJIA HUCIIOIL30BAHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKaJIbHBIM HOPMAaTUBHBIM akTOM ['Y ATl
Tabmuua 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OrleHKa KOMITETEHITUH

XapaxTepucTrka cpOpMUPOBAHHBIX KOMITETEHITUI
S-0ayutbHas IIKaa

— oOy4aronuiicss r1y0OKO U BCECTOPOHHE YCBOMJI MPOTPAMMHBIN
Marepua,

— YBEPEHHO, JIOTHYHO, TIOCJIEI0BaTeIbHO M TPamMOTHO €ro
W3JIaraerT;

— OnMpasCchb Ha 3HAHUS OCHOBHOM M  JONOJIHUTEIBHOMN
JUTEpaTyphl, TECHO TMPUBSA3BIBAET YCBOCHHbIE  Hay4yHBIE
MOJIOKEHUS C MTPAKTUYECKOU JeATEIbHOCTHIO HAITPABICHUS;

«OTIIMYHO»
(Ga4YTCHO»

— yMeno OOOCHOBBIBA€T W apryMEHTHPYET BBIIBUTAEMBIE UM
UJCH;

— JIelaeT BBIBOJIBI U 000O0IIEHHMS;

— cBOOO/IHO BIIJICET CUCTEMOH CIIEUAIN3UPOBAHHBIX MTOHITUH.

— oOydJaronuiicss TBEPAO YCBOWJ MPOTPAaMMHBIA MaTepHall,
rpaMOTHO ¥ IO CYIIECTBY H3JIaracT €ro, ONHpasCh Ha 3HAHUA
OCHOBHOU JIUTEPATYPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
<«XOPOLIO»

(Ga4YTCHO»

— YBA3LIBACT YCBOCHHBLIC 3HAHUS C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HaITpaBJICHUA,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;
— JIelaeT BBIBOJIBI M 0000IIEHHMS;
— BJIaJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX TOHATUMN.

— oOydJaronuics yCBOWJI TOJIBKO OCHOBHOM IPOTPAaMMHBIN
MaTepuaj, MO CYyIIEeCTBY H3jaraeT ero, OMHpasch Ha 3HAHUA
TOJBKO OCHOBHOMW JIUTEPATYPHI;

— JIOITyCKaeT HECYILECTBEHHbIE OIIMOKU U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHO)

(Ga4YTCHO»

— UCHLITBIBACT 3aTpyAHCHHUA B IMPAKTUYCCKOM TNPUMCHCHHUU
3HAHUW HaIIPaBJICHHUS;

— c1a00 apryMeHTUPYET Hay4YHbIE MTOJIOKEHHUS,
— 3aTpyaHsieTcs B GOPMYIHMPOBAHUN BBIBOJOB M 0000IICHHUI;
— YaCTUYHO BJIAJICET CUCTEMON CIEeUaTU3UPOBAHHBIX MTOHATHH.

— o0ydarouiics He YCBOMJI 3HAUUTENBbHONW YaCTH MPOTPaMMHOTO
Marepuana;
— JIONYCKAaeT CYIIECTBEHHbIE OWIMOKM M HETOYHOCTH IpHU

«HEYJOBJIETBOPUTEIILHOY .
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HaIlPaBJICHUU;

«HC 3a4YTCHO» M.
— UCIBITBIBACT TPYAHOCTU B IMMPAKTUYCCKOM IPUMCHCHHUHN 3HAHNH,

— HEe MOKET apryMEHTUPOBATh Hay4HbIE MOJIOKEHHUS;

— He GOpMYITUPYET BHIBOJAOB M 0000IIEHUH.




10.3.TumnoBbie KOHTPOJBHBIC 3aaHUs UM UHBIC MaTEPUAITBI
Bormpocs! (3amaun) s sK3aMeHa peICcTaBlIeHbl B Tadbmwuie 15.

Tabmuma 15 — Borrpocsl /1t TOATOTOBKH K SK3aMEHY

Ne /1

[lepeuens BonpocoB (3a1au) AJis1 HK3aMEHA

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bormpocs! (3amaun) nist 3auera / audGepeHnnpoBaHHOTO 3a4eTa MpeACcTaBiIeHbI B Ta0uIe 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Kon
Ne m/m [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3ayera
WHUKATOpa

1 [onsarue 06 06EKTHO-OPHEHTUPOBAHHOM MO/ICTMPOBAHUH. IK-1.3.1

2 BBon maremarnueckux mozeneii B MATAB. Mepapxus IK-1.3.1
Mozeneit Iti-xmacca.

3 CtpykTypa NpeACTaBICHHS MaTeMaTHUYECKUX Moeei Iti- ITK-1.3.1
KJiacca.

4 W3Bneuenue u ucmonb3oBanue napopmarmu o Mmoaesx Iti- IIK-1.3.1
KJiacca.

5 dopmupoBanue u npeodpasoBanue Moaenend. Pogoseie n IK-1.3.1
crienuabHbBIE cBOMcTBA lti Momeneii.

6 CrernanbsHbie CBOMCTBa Mojieneit mozkinaccos tf, zpk, ss. IK-1.3.1
UreHue U ycTaHOBKA 3HAYCHUM.

7 Oneparuu Hax Iti mogensamu. [lepeonpenensiempie Ga3uCHbIE IK-1.3.1
oTiepaIuu.

8 Ymuoxenue Iti Mogeneit, ”HBEpCHs, KOHKaTCHAIINA, IK-1.3.1
TPaHCIIOHUPOBAHUE, BbIJEIIEHNE U MOIU(DUKALINS CUCTEM.

0 M3MeneHue 4uciia BXOJI0B U BEIXO/IOB. IIK-1.3.1

10 ®opmupoBaHuE MOJIENEN ¢ 3ama3bIBaHUEM. ATIITPOKCUMALINS IK-1.3.1
Mojenen ¢ 3ama3apiBaHueM. OCOOCHHOCTH MOJCITMPOBAHUS
CHUCTEM C 3aIa3/IbIBaHUuEM.

11 OyHKIHUH CO3TaHMS, U3BJICUCHUS HHPOPMAITUH, IIK-1.3.1
npeoOpazoBaHus, IEPEONpeesieHUs U COSAMHEHHS MOIETeH.

12 [IporpammupoBanue Gpynkuuit B MATLAB. Ocobennoctu ux IK-1.3.1
UCIONh30BaHus B Simulink-iporpamMmax.

13 Co3znaHne HOBBIX OJIOKOB C TIOMOIIBIO S-QyHKITHH, [1IK-1.3.1
HalUCaHHBIX Ha ofHOM U3 A3b1k0B MATLAB, C, C++, Ada,
niu Fortran.

14 Metoa kopHeBoro rogorpaga, COOTBETCTBYIOIINE KOMaH bl U IK-1.3.1
0COOEHHOCTH MX MPUMEHEHUS.

15 Merto/ 3a1aHHOTO PACIIOI0KEHHUS MOJIOCOB. T1K-1.3.1

16 CuHTE3 ONTUMAJBHBIX PETYISTOPOB. IK-1.3.1

17 ®unptp Kanmana, ero npoeKTUPOBAHUE U aHATIN3 IK-1.3.1

18 BrerancnurenbHbie TPOOIEMBI PU PacueTe CUCTEM IK-1.3.1




ynpaieHus. O0yCIOBICHHOCTh U YUCIIEHHAs! YCTONYNBOCTb.

MacmrabupoBaHue.
19 [Ipouenypsl aBTOMaTU3UPOBAHHOTO TPOCKTUPOBAHUSI. IK-1.3.1
20 AHanu3 U yrpaBJIeHUE TOYHOCTHIO MOJICIUPOBAHUSI. IK-1.3.1
21 [Ipumep crHTE3a ONTUMAIBLHOTO TEPMUHAIBHOTO PETYIISITOpA IK-1.3.1

JJIs1 CTBIKOBKHM KOCMHYCCKHUX 00BEKTOB.

22 CuHTE3 ONTUMAJIBHOM 10 pacXoy TOIUINBA CUCTEMBI IK-1.3.1
OpUEHTAINH OOJBIION YIPYTrold MEKITJIAHETHON CTAaHITUH C
MCII0JIb30BaHNEM NpUHLMIIA MakcuMyMa [loHTpsaruHa.

Tembl u 3amaHue JUid BBINOJHEHMsS] KypCcOBOH paOOThl / BBINOJIHEHHS KypCOBOTO IPOEKTa
MpeICTaBICHBI B Ta0wmie 17.

Tabmuua 17 — [IpuMepHbIil epedyeHb TeM i BBIIOJHEHUS KYypCOBOW pabOThI / BBITOJTHEHUS
KYPCOBOI'O IIPOEKTA

No 1/ [IpumepHbIi TepeyeHb TeM IS BBIOJIHEHHS KYpCOBOW PaOOTHI / BBITOTHEHHS
°en/m
KypCOBOTO IPOEKTa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bormpocsl 1y1si mpoBeeHHs IPOMEKYTOYHON aTTeCTAllUU TMPU TECTHPOBAHUH TMPEACTABICHBI B
tabimue 18.

Ta6muma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne /it [IpuMepHBIil epedeHb BOMPOCOB JIJIsl TECTOB

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

[TepedeHb TEM KOHTPOIBHBIX PA0OT MO AUCIHUIUIMHE 00YYAIOMUXCS 3a09HON (OPMBI
oOy4eHwus1, mpecTaBieHbl B Tabmuie 19.
Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeno

10.4.Meroanveckue MaTepualbl, OMNPEACIAIONIME TPOIEAYPhl OICHUBAHMUS WHIWKATOPOB,
XapaKTepU3YIOMIMX d3Tanbl  (OPMUPOBAHMUS KOMIIETCHIIMM, COAEpKATCS B  JIOKAIBHBIX
HopMaTuBHBIX akTax ['YAII, pernmaMeHTHPYIONIMX TOPSIAOK U MPOLEAYPY MTPOBEICHUS TEKYILIETO
KOHTPOJISI YCTIEBAEMOCTH U IPOMEKYTOUHOU aTTectanuu odydaromuxcs 'Y AIL
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11.MeToauyeckue yKa3aHusi 1J5 00y4arOIIMXCS 110 OCBOEHUIO
JUCIHUIIINHBI

11.1. MeToauyeckne yKazaHus 1Js 00yYAHIIUXCS 0 OCBOCHHIO JIEKIIMOHHOT0 MaTepuaJja

OcHOBHOE Ha3Hau€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CUCTEMHOE, IIy0oKoe
U SCHOE H3JI0)KeHHe ydyeOHoro marepuana. Ha3HaueHue COBPEMEHHOM JIEKIIMM B paMKax
IUCUUIUIMHBL HE B TOM, YTOOBI MOJYYHTh BCIO HMH(OpMAIMIO 1O TeMe, a B OCBOCHUU
(GyHIAMEHTAJIBHBIX MpOOJIEM JUCUUIUIMHBI, METOJOB HAy4YHOrO IIO3HAaHUS, HOBEHUIIMX
JOCTIDKEHUHM HaydHOH MbIciu. B yueOHOM mporiecce JeKIHs BBIMOIHAET METOA0IOTUYECKYIO,
OpraHW3alMOHHYI0O W WHGOpPMAIMOHHYI0 (yHKIMU. JIeKmusi pacKpbiBaeT TOHSTHHHBIN
anmapar KOHKPETHOH oOnacTH 3HaHUs, e€ MpoOJieMbl, JaeT MLeJIbHOE MPEICTaBICHHE O
JUCLMILINHE, IOKA3bIBACT B3AUMOCBSA3b C JPYTUMH JUCLUILUINHAMMU.

[Tnanupyemsl pe3ynbTaThl IPU OCBOCHUHU 00YYaIOLIMMCS JEKIIMOHHOTO MaTepuaia:

— TIOJly4EHUE COBPEMEHHBIX, IICJIIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAaHUH, YpPOBEHb KOTOPBIX
ONPEACISIETCS LIEJIEBOM YCTAaHOBKOM K K0 KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOH pabOTHl COBMECTHO C IIPEIOIaBATEIIEM;

— pasBuTHE NPO(PECCHOHATBHO—ENOBBIX KauecTB, JIOOBH K MPEAMETY U CaMOCTOSTEIBHOTO
TBOPUYECKOT'O MBILUIECHUS.

— TIOSIBJIGHUE HEOOXOIUMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITEIHHOM PaOOTHI;

— TIOJly4€HHUE 3HAHMM O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH M TEXHUKH M O IIPOTHO3E MX
pa3BUTH Ha OMKaiiue rojsl;

— Hay4duTCsl METOAWYECKH 00pabaThiBaTh MaTepual (BBLACIATH TIaBHBIC MBICIN U TOJ0XKEHUS,
MPUXOJUTH K KOHKPETHBIM BBIBO/IaM, IIOBTOPSTH UX B Pa3IMYHBIX (POPMYIHPOBKAX);

— MOJIy4€HHE TOYHOIO IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JIexMOHHBIN MaTepuang MOXKET COIPOBOXAATHCSA IEMOHCTpALUEN CIai0B U HUCIOJIb30BAHUEM
pa3fgaToyHOro MaTepuala IpU IPOBEAECHUH KOPOTKHX JUCKyccuii 00 0COOEHHOCTSIX
IIPUMEHEHHUSI OTAEIbHBIX TEMATUK 10 TUCLHUIUIMHE.

CrpyKTypa npenocTaBieHMs JIEKIHOHHOTO MaTepHaa:

— HM3noxeHue TeopeTUYECKUX BOIIPOCOB, CBSI3aHHBIX C pACCMAaTPUBAEMON TEMOMU;

— Onucanye METOJOB U aIrOPUTMOB, NPUMEHSEMBIX [Js pEIICHHUs TEXHUYECKUX 3a]ad
MOJIETTUPOBAHUS 3JIEKTPOMEXAHUUYECKUX CHCTEM HaBUTALMKU M YIPABICHUS NOJBUKHBIMU
00BEKTaMHU;

— JleMoHCTpalusi IpUMEpPOB pELICHMS 3a/1a4;

— OO0o01IeHne U3JI0)KEHHOT0 MaTeprana;

— OTBeTh HAa BO3HUKAIOIME BOIIPOCHI 110 TEME JIEKLIUH.

Metoauueckne ykazaHus 110 OCBOCHHIO JICKIIMOHHOTO MaTepHalla UMEIOTCS B U3AaHHOM BHJIE, B
BUJIC AIEKTPOHHBIX CIeNylomuXx pecypcoB onbmanorexu I'Y AIL

guap.ru/guap/kaf12/1-4.doc
guap.ru/guap/kafd4/trud/mironovsky_petrova_matlab.pdf

11.2.Metoauyeckue yka3aHusi A 00y4alOIMXCS MO MPOXOKAEHUIO CAMOCTOSATEIbHOI
padoThI

B xo/1e BBINOIHEHHS] CAMOCTOSTENILHON pabOoThI, 00yJaoUIHiics BBIOIHIET padoTy MO 33aJaHHIO
U TIPU METOIMYECKOM PYKOBOJICTBE MPETOAaBaTes, HO 6€3 ero HemocpeACTBEHHOTO y4acTusl.
st oOyuaromumxcst Mo 3a04Hoi Gopme oOyueHus1, caMocTosITeIbHas paboTa MOXKET BKIIIOYATh B

ce0s1 KOHTPOJIBHYIO paboTy.
B mporecce BBIMOMHEHUS CaMOCTOATENBLHONH paboThl, y oOydaromerocs GopMHUpPYETCs
1esiecooOpa3Hoe TUIAHUPOBaHHE pPadOYero BPEMEHH, KOTOPOE IO3BOJISIET MM pPa3BUBATh
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YMEHHUSI U HaBBIKK B YCBOGHUHM M CHUCTEMAaTH3allMH NPHOOpETaeMbIX 3HAHUH, oOecreunBaeT
BBICOKMH ypPOBEHBb YCIIEBAEMOCTH B TEpHOJ OOYYCHHs, IOMOTaeT IOJYYUTh HAaBBIKU
MOBBIIIEHUS NMPO(PECCHOHAIBHOTO YPOBHH.

MeTtoauueckUMH MaTepHuajlaMy, HAIpaBiSIOMIMMHU CaMOCTOSATENBHYIO PadoTy OO0y4aromuxcs
SABIISIIOTCS Y4€OHO-METOINYECKHE MaTepPHalIbl IO AUCHUIUINHE.

11.3.MeToauueckue yKa3zaHus AJds O0yYAIOIIMXCS MO MPOXO:KIEHHI0 MPOMEKYTOUYHOM
arrecTaumnu

[IpomesxyTounas arTecTanus 0OyJarOIMXCs MPEayCMaTpUBaeT OLEHUBAHUE MPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PEe3yNbTaTOB OOYy4EHHUs MO TUCIUIUIMHE B GopMe 3aueTa ¢ aTTeCTallMOHHON
OLICHKOW «3a4TE€HO)» WJIM «HE 3aU4TEHOY.
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Jluct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmMy AMCHUTUIAHBL

[Hata BHEceHuUs
W3MEHCHHH 1
JIOTIOTHEHHH.

ITonmnuce BHECIIETO
U3MEHEHUSA

ConeprxaHyue U3MEHEHUH U JOTOTHEHU I

Jarta u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

IToamice
3aB.
Kadenapoi
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