MMUHUCTEPCTBO HAYKH M BBICHIEI'O OBPA30BAHMWS POCCHACKOH
DEJIEPALIMH
(pesiepaibHOE rocy/IapCTBEHHOE aBTOHOMHOE 00pa3oBaTe/IbHOE YUPEKICHHE BRICIIEIO
obpa3zoBanus
"CAHKT-IIETEPBYPI'CKHUM IOCYIAPCTBEHHBIH YHUBEPCUTET
ADPOKOCMHYECKOI'O [TPUEOPOCTPOEHHST"

Kadespa Neo 44

YTBEPKIAIO
PyKoBOIHTE L HAIPABIICHHA

JLT.H.,1pod).

Jlucr cornacosanus paGoyeid MporpaMMbl JIHCITHITTHHBL

[Iporpammy cocrabm (a)

CT.IIPEIo/IaBaTelb apfa-2023 r. JI.B. Kypranuk
(n0/KHOCTS, Y4. CTENEHb, 3BAHUE) loanucs, nara) (umumuans, avuins)
[lporpamma oso0pena na 3aceanuwkapenpsr Ne 44

«l15» mapra 2023 r, nporokon Ne 7-22/23

3aseryromuil kadgieapoi Ne 44 //%
M. Cepreer

JLT.H.,1Ipog). «15» mapra 2023 1.

(101KHOCTS, V4. CTCMCHD, 3BAHNC)

M.E. Cepreen

(yu. crenetib, 38aHHE) (noamucs, na‘ry (uuunmanst, haMuus)

Otsercreennsiii 3a OL1 BO 09.03.01(04

CT.IPCII01aBaTCllb

JUB. Kyprsinuk

[§ cb)
«l 5)@2023 r

PABOYAS 1TPOI'PAMMA JIMCLIMITUIMHBI

«MojienupoBaHue»
(HauMeHOBaHME THCLIMIIH L)

Koj1 HanpaBiIeHua 110 IroToBKH/ 09 03.01
CIEIHMAIBHOCTH

(JIOSKHOCTD, Y4. CTENeHb, 3BaHMHe) (numumansy, damuang)

3amecTurels JIMPEKTOPa HHCT, 4 110 METOMYCCKOH paboTe

JIOIL K. T.H_JIOIL. «15» mapra 2023 1. A A. Kimouapes

Haumenopanue HaripasjieHus

UndopmaTka i BRIMHCIHTEILHAL TCXHHKA
[O/INOTOBKH/ CIICUMAIBHOCTH

Haumenosanue
KoMIIBIOTEPHBIC TEXHOTOTHH, CHCTEMBI H CETH
HANpaBJICHHOCTH
Dopma obyucHus OYHO-3204HAA

Canxr-ITerepOypr— 2023

(11OMKHOCTL, Y4 CTENeHb, 3) (nonnuce, nara) (unmumans, hamiuiug)



AHHOTaNINA

Hucuumumba «MoJenupoBaHue» BXOAUT B 00pa30oBaTEIbHYIO MPOrpaMMy BBICIIETO
o0Opa3oBaHusi — MporpaMMy OakanaBpuara I10 HaIlPaBJICHUIO MOJATOTOBKU/ CHENHMAIBLHOCTH
09.03.01 «MudopmaTika ¥ BBYMCIMTENbHAS TEXHUKA» HaNpaBleHHOCTH «KoMmmbloTepHble
TEXHOJIOTMH, CHCTEMBI U ceTh». J[ucuummna peanmsyercs kadenpoit «Ned4dy.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMITETCHIIUIA:

[IK-4 «CnocobOen pa3pabarbiBaTh TpeOOBaHHUA U TMPOEKTUPOBATH MPOTpaMMHOE
o0ecrnieueHne»

I[IK-5 «CnocobeH  BBIMOJHATH  pa3pabOTKy  TEXHMYECKHMX  JIOKYMEHTOB K
UH(OPMAIIMOHHBIM CHCTEMaM)

Copep:xaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSA3AHHBIX C AaHAIU30M U
CHUHTE30M MAaTEMaTHYECKUX MOJIENEH U UX pealu3aluell B IaKkeTax YMCIEHHOr0, CTPYKTYpHOTO
Y CUMBOJIBHOTO MOJICJIUPOBAHUS.

[IperonaBanre MUCHMIUIMHBI TPEIyCMaTPUBAET CleAyoure (OpMbl OpraHU3aHuu
y4eOHOro mporiecca: JEKIUU, J1adopaTopHble pabOThl, CaMOCTOSTENbHAas paboTa CTyICHTA,
KOHCYJIbTaI1H.

[IporpaMMo#l IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHUS JMCLUUILTNHBI COCTaBIseT 7 3a4eTHBIX eauHUull, 252
yaca.

SI3bIK 00yUeHUs IO JUCIMILTUHE «PYCCKHH »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIHTATOB O0YUEHUS 10 JUCIUTUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[Tonyuenue cryaeHTaMu HEOOXOAMMBIX 3HAHUW U HABBIKOB B 00JIACTH KOMITBIOTEPHOTO

MOJEIUPOBAHUs, KaK IPOrpaMMHOIO CPEACTBA JUIA PEIIEHUS NPAKTHYECKHUX 3ajad,
KOMIIOHEHTOB MH(OPMAIIMOHHBIX CUCTEM M alllapaTHO-MPOTPaMMHBIX KOMILIEKCOB.
1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  ydaCTHHUKAMU

00pa3oBaTEeNbHBIX OTHOIICHHH, 00pa30BaTEeILHOI MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (Janee —
OIl BO).

1.3. IlepeueHb IaHUPYEMBIX PE3YJIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbprare m3ydeHHs AMCHMIUIMHBI OOydaroIuiics JOJDKEH o0JagaTh CiexyIoUMMU
KOMIIETEHIIMSIMU WM UX YacTsAMHU. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHANKATOPOB MX JOCTHKCHHS

Konu
Kareropus (rpymnmna) Kon v HanMeHoBaHNE HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBaHUE
KOMITETCHIHT KOMITETCHIIUH
KOMITETCHIINH
[1K-4.3.1 3HaTh NpUHLUIIBI TOCTPOEHUS
APXUTEKTYPBI IPOrPAMMHOTO 00ECIICUEHUS U
[TIK-4 Cnocoben P YPBI IPOTH
BU/JIbI aPXUTEKTYPhI MPOTPAMMHOT0 00eCIIeUeHUS
pa3zpabaThIBaTh
[1K-4.VY.1 yMeTb UCI0Nb30BaTh CYIIECTBYIOIINE
[Ipodeccuonanbubie | TpeOOBaHUS U
TUIIOBBIC PEIICHUS U MA0IOHBI TPOSKTUPOBAHUS
KOMITETCHIINH MIPOCKTUPOBATH
MIpOrpaMMHOTO o0ecrieueHus
POrpaMMHOE
I1K-4.B.1 BnageTh HaBbIKAMU IPOSKTUPOBAHUS
obecrnieueHue
CTPYKTYp JAaHHBIX, 0a3 JaHHBIX, TPOTrPAMMHBIX
uHTephercoB
[1K-5.3.1 3HaTh OCHOBBI TEOPUU CUCTEM U
CHUCTEMHOI'0 aHaJn3a; 3HaTh HHCTPYMEHTHI:
cpenacTBa st Habopa TeKcTa (TeKCTOBBIN
nporeccop, XML-penaktop), cpeacTsa
MOATOTOBKU IPaUIECKUX CXEM, CPEACTBA
BU3YaJIbHOTO OMHCAHUS OM3HEC-TIPOIIECCOB
ITK-5 Cnocoben y port
[1IK-5.Y.1 yMeTh aHaM3upoBaTh TEXHUYECKYIO
BBITIOJIHSTh
JIOKYMEHTALMIO, U3BJIEKATh U3 HEE CBEACHMUS,
pa3paboTKy 9
[Ipodeccuonanbubie TEXHIICCRIX HEO0OXOAUMBIE VISl PEIICHUS TOCTABIEHHOMN
KOMIIETEHIINH 3aJ1a4uM; COCTABIIATH 0000IIEHHBIE OMMCAHUS
JIOKYMEHTOB K .
SIBJICHHH, TIPOIIECCOB, 0OBEKTOB yIPABJICHHS 0€3
nH(OPMAIIMOHHBIM
MCIIOJIb30BaHUS MATEMAaTHYECKOT0 anmnapara u
cucTeMaM .
CIEeNUATIbHON TEPMHUHOJIOTUH; UCTIO30BaTh
MaTeMaTUYeCKUi anmnapar sl ONMCaHUs
SIBJICHHH, IPOIIECCOB, 0OHEKTOB yYIPABICHHS
I1K-5.B.1 BnameTh HaBLIKAMU COCTABICHUS
onucaHus HHOOPMAITMOHHON WITH
MaTeMaTUYeCKOW MOJENIH

2. Mecro nucuumianHsl B ctpyktype OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YIaIONTUMUCS
MIPU U3YUYEHUH CIIETYIOLIUX TUCIUILIINH:
— «MaremaTtuka. MaTeMaTH4eCcKUi aHaIu3»,

— « TexHonorus IporpaMMHMpOBaHUA»,

— « YucaeHHbIE METOAbI ¥ BAPHALIMOHHOE NCYHCICHHUE)




3HaHUs, TOJYYCHHBIC TPH HM3YyUYCHWH MaTepuaia IaHHOW JWCIHMIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOJIb30BATHCS MPU U3YyUECHUU JPYTUX JTUCHUTLINH:

— « Teopust ONITUMAJIBHOI'O VIIPABJICHHUSI),

— « ludpoBele cUCTEMBI ABTOMATU3ALMHU U YIIPABIACHUI,

— « Teopus BEIYMCIUTEIBHEIX IPOIIECCOBY,

— « Teopus Hagexuoctu BC u I10x».

3. O0BeM U TPYJO0EMKOCTb JUCIUTUTHHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCLHUILIUHBI

. Tpy0eMKOCTb IO CEMECTpaM
Bun yueGHOM paboThI Bcero By N5 NoG P
1 2 3 4
Oowan mpyooemKocmeo oucCyunIUHLL, 7/ 252 3/ 108 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoi n0020moeKu 34 17 17
AyoumopHnuie 3anamus, BCETO 4ac. 85 51 34
B TOM YHCIIE:
nexmu (JI), (gac) 51 34 17
npakTudeckue/cemunapckue 3anarus  (I113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 131 57 74
Buo npomesxcymounoit ammecmayuu: 3auet, | udd. OK3.
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, 3au., Hudd. 3au.
DK3.**) JK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Pasienbl, TEMBI AUCIUTLIMHEL Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 5
Pasnen 1. Buner monenei 7 4 10
Pa3
(bopﬂ;; 2 CTpyKTypHBIC MOJIETH U KAHOHHYECKHE 13 4 17
Pasnen 3. Ludpossie 1 aHAIOTOBBIE MOICIH 14 9 30
Hroro B cemecTpe: 34 17 57
Cemectp 6

Pasznen 4. IMUTaIMOHHOE MOJIETUPOBAHKE 17 17 74
Uroro B cemectpe: 17 17 74

Uroro 51 0 34 0 131




[IpakTuueckas

IMOATOTOBKA  3aKJIIOYacTCA B  HCINOCPCACTBECHHOM  BBIIIOJTHCHHUH

Oo0y4yaromKUMHUCS  OMNpENEeNeHHBIX  TPYAOBBIX  (QYHKIMHA, CBA3aHHBIX C  Oyaymiel
npodeccHoHaTbHON AEATETBHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xkanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

Cemectp 5

Tema 1.1. OOmme OCHOBBI TEOPHUH  MOJCIUPOBAHUS
MonenupoBanue Kak METOJ II0O3HAHUS OKPY’KAIOLIEro MHpa.
Hctopuueckuit 6 ouepk. Buasl mopeneit. I'eomerpuyeckue,
¢usmyeckue M MareMaTHyeckue Mojenud. Mojaenu mnpsMon
aHasiornu. OCHOBBI TEOPUM Pa3MEPHOCTEH U TEOPUHU IOJOOUS.
Craructudeckoe U UMUTALMOHHOE MozenupoBanue. [lonstue o
JMHTBUCTUYECKUX MOJIEISIX U O HEYETKUX (Pa3MBIThIX) MOJEIISX.
AJIeKBaTHOCTb MoJesed. Poiib BBIYMCIUTENBHOM TEXHUKU U
KOMIIBIOTEPHOI'O ~ DKCIIEPUMEHTAa B TEOPUHM U  IPAKTHUKE
MOJIEJIMPOBaHUS. MeTtobl TEOpUHU WHBapUAHTOB B
MOJIETTUPOBAHUH. [Ipumenenue MHBAapUaHTOB npu
MOJIETTMPOBAHUY, PEAYKIIMHU MOJIENIEH, aHaIN3€ a/IeKBaTHOCTH.

Tema 1.2. AHamuTUYECKHE MOAECAN IMHAMUYECKHX CHCTEM
Knaccudukanuss  guHaMUYecKux  cucteM. JIMHEHHBIE U
HEJIMHEIHBIE, CTallMOHAPHBIE U HECTAIIMOHAPHBIE, HEMPEPHIBHBIE
U JIUCKPETHbIC, JIETEPMUHUPOBAHHBIE U  CTOXaCTHYECKHUE
IUHaMH4eckne cucTeMbl. OmnmcaHue JHMHAMWYECKHX CHCTEM B
YacTOTHOW M BpeMeHHOH obnacTsax. Konuemnuusi mpocTtpaHCcTBa
COCTOSIHMH. YTIPaBIsieMOCTh M HAOIOJAEMOCTh JTUHAMHYECKUX
cucrteM. CHCTEMBI C COCPEOTOYEHHBIMH M PaCIpeICICHHBIMU
napameTpamu. MaeHTHGUIUPYEMOCTh JUHAMUYECKUX CHCTEM.
[Ipumepsl  omucaHuss  TEXHUYECKHX, OKOHOMHUYECKUX U
HKOJIOTMYECKUX cucTteM. Moaenb cepBonpuBoaa. JluHamuka
JIETATEILHOTO amnmnapara. ODKOJIOTUYECKHUE MOJEIIH.
JluHeapuzaums  HEIMHEMHBIX Mozene. Mogenu  Teopuu
KatacTpod U AeTepPMUHUPOBAHHOTO Xaoca

Tema 2.1. CTpyKkTypHBIE MOJENIM Ha OCHOBE TUIIOBBIX OJIOKOB
BBIYMCIIUTENIBHON  TeXHUKM  CTpyKTypHOE  NpEACTaBICHHE
JTUHAMHUYECKUX CHCTEM C IOMOIIBI CyMMaTOpPOB, HHTErPATOPOB
U JIPYrUX BBIYUCIUTENBHBIX OJ0KOB. DYHKIMOHAIBHO MOJIHBIE
Habopbl O6510k0B. CHHTE3 CTPYKTYPHBIX CXEM IO MEepeAaTOuyHOU
¢ynkuun  cuctembl. CHHTE3  CTPYKTYpHBIX  CXE€M IO
TuddepeHIaIbHOMY YpaBHEHHIO cucTeMbl. M300paxenue cxem
cUrHanbHbIMU Tpadamu. KommyTaTHBHBIE U OlepaToOpHbIE
JuarpamMmbl JUHaMHUecKux cucreM. CHHTE3 CTPYKTYPHBIX CXeM
[0 ONWCAHUK CHUCTEMBl B  IPOCTPAHCTBE  COCTOSHUM.




OKBHUBAJICHTHbIE ~ MpPeoOpa3oBaHUs  CTPYKTYPHBIX  CXEM,
COOTBETCTBYIOIIME PA3I0KEHUIO TepeaTOyHONH (YHKUUU Ha
CyMMy U TpPOHU3BEIEHHE IPOCTEUIIMX Jpodeil, a TaKxke
IPECTABICHUIO TIepeIaTOYHON (PYHKIIMH B BUJE IIETTHOM JAPOOH.
OKBHUBaJICHTHbIE NpeoOpa3oBaHUs H3MEHEHHeM Oa3uca B
IPOCTPAHCTBE  COCTOSHMM.  VI3MEHeHue  BBIUMCIUTEIIBHON
CJIO’KHOCTH, YyBCTBUTEJILHOCTH, yIpaBIIEMOCTH u
HaOJII0aeMOCTH CTPYKTYPHBIX MOJeNell NpU SKBUBAJIECHTHBIX
IpeoOpa30BaHUSAX.

Tema 2.2. KaHoHuueckue MNpeACTaBICHUS MOJENECH JTUHEHHBIX
JUHAMHUYECKUX cucTeM Poslb KaHOHMUYECKUX IPEICTaBICHUN NPU
MOJICIIMPOBAHUH JTUHAMUYECKUX cucTeM. KaHoHndeckue Gpopmbl
CKaIIpHBIX ~ CUCTeM.  Ympasiasemas U HaOumogaemas
KaHOHHMYeckass ¢opma. IlapamnenbHas | 1ocienOBaTeNbHAs
KaHoHHMYeckass (opma. llemHble KaHOHMYecKHEe  (OPMBI.
OproroHanbHble KaHOHWYECKHE (OpMbI, cOanaHCUpOBaHHAs
KaHoHn4eckas Qopma. Kanonmdeckas ¢opmMa MHOTOMEPHBIX
cucteM. Ympasisiemas M HaOirogaeMass KaHOHHYECKHE (OPMBI
JlroenOeprepa. CpaBHeHHE H KilaccH(PHUKAMS KaHOHHYECKUX
dopm. [Ipumenenue KaHOHMYECKHUX bopMm JUTS
(YHKIHOHAIBHOTO U TECTOBOTO JIMarHOCTUPOBAHMS
JUHAMUYECKMX cucTeM HM  ux  Mmogeneil.  I[locrpoenue
pelyLMpPOBAaHHBIX MOJAENEH IMHAMUYECKHUX CHCTEM Ha OCHOBE
cOaraHCUPOBAaHHON KAaHOHUYECKOH (pOpMBI.

Tema 3.1. lludpossie Monenn nquHamuueckux cucreM OOmacTu
NPUMEHEHHUS NUPPOBBIX Mojaenell - uudpossie (QUIBTPSI,
TpeHa)xkepbl, LUPpPOBbIe perynaropbl. [IpuHIMIBI 1HPpPOBOTO
MOJIEJIMPOBAaHUSl HENPEPHIBHBIX cHUCTEeM. MeToJl MOJACTaHOBKH.
Tunsl MUPPOBBIX UHTETPATOPOB U MX MEpeAaTouHble (PyHKIUH.
CrpykTypHblli  MeTon. Meron monbopa kopHed. Metonbl
YHUCJIEHHOTO WHTErpUpoBaHus. Vcronb30BaHME MaTpPUUYHOU
skcnioHeHTHl. LludpoBas moxens 7 cepBonpuBoga. Lludposas
Mojziedb OopToBOM cucTeMbl ympaieHus. IIporpammHas u
MUKpOIIPOILIECCOpHass ~ peaiu3anuss  HUQPOBBIX  MoOAemneH.
AmHanoroBsle MHUKpomporieccopsl. [ludpoBsie uHTErpUpYyIOIINE
MaIIUHBI.

Tema 3.2. 'ubpuaHbie MOETH JMHAMHYECKUX CUCTeM EnuHCTBO

anmnaparHoro, MaTEMaTH4ECKOI O (mporpamMmHOro) u
OpraHu3allMOHHOrO obecrieueHus Mojeneid. MaremaTHueckoe
(mporpamMmHoO€) o0ecrieueHue MOJIETTUPOBAHUS.
Huddepenunanbabie YpaBHEHUS B MOJICJINPOBAHNUH

HETPEPBIBHBIX MPOLECCOB. MeEToAbl YUCICHHOTO aHalu3a -
OCHOBAa JINCKPETHBIX MoOJeneld. BeposSTHOCTHBIE METOJIbI.
Onucanme o6nacteil NPUMEHEHHS  Pa3IMYHBIX  CIOCOOOB
omrcaHusd. AnmaparypHoe obecrieueHre MojenupoBanus. DBM,




CeTH, cucTeMbl. IHTEepaKkTUBHBIE PEKUMBI IPU MOACIUPOBAHUU
CHOXHBIX cucteM. CHUCTEMBI YelIOBEK-MallluHa. TepMHUHAIbHbBIC
yctporictBa. IIporpamMmmHoe oOecrieueHHE€  HMHTEPAKTHUBHBIX
pexxuMoB. BriOop anemeHTOB Mojenu. Beibop si3bIka onmucaHus
mozenu. [loctpoenne OTHOWIEHUH MEXAY 3JIEMEHTAMH MOJEIIH.
BrIsiBIIEHHE OCHOBHBIX OTHOILICHHH.

Tema 3.3. IlporpammHble TaKeThl JJIsI HHTEPAKTUBHOIO
MOJICTTUPOBAHUSl JUHAMHYECKUX cucteM (O030p MpOrpamMMHBIX
[AKETOB JUISI MOJECIMPOBAaHHS JIMHAMUYECKUX CHCTEM Ha
nepcoHasibHbIX DBM. [lakeTsl 11 YUCIEHHOTO M CUMBOJBHOTO
monenupoBanuss - MATHCAD, MATLAB, SIMULINK,
DERIVE, MATHEMATICA, MAPLE. IlporpaMmmupoBanue Ha
MatpudHoM si3bike MATLAB, untepaktuBnas cpeqga MATLAB.
MonaenupoBanue ¢ mnomomiblo nakera SIMULINK. Ananuz
pe3yiabpTaToB MoenupoBaHus ¢ nomounsko nakera EXCEL.

Cemectp 6

4 Tema 4.1. HmuTanuoHHOe MOJEIMPOBAHUE JAUHAMUYECKUX
cucteM CIIO)KHBIE CHCTEMBl C HapalieIbHbIMU BO BpPEMEHHU
nporeccaMu. Monenu B3aMMOACUCTBUS OOBEKTa W CPEIIBL.
HccnenoBanue UH(POPMALIMOHHBIX, MaTepHUalIbHbIX U
HHEPreTUYecKuX NOTOKOB. OOBEKTHI U MPOLECCHI, ONHUCHIBAEMbIE
CTPYKTYpaMHU JIaHHBIX Ha OCHOBE M3Y4YEHHUs MH()OPMAIMOHHBIX,
MaTepHalbHBIX M HHEPreTHYeCKUX MOTOKOB. CraTHcTHYecKas
00paboTka pe3yiabTaTOB HMHUTALUMOHHOTO MOJCIUPOBAHUA.
I'ucrorpammsl

Tema  4.2. S3bIkM  HMMUTAMOHHOTO  MOJEJIMPOBAHUS
JUHAMUYecKUX cucteM OOImias XapakTepUCTHKa M Ha3HaueHHE
A3BIKOB  MMHUTAllMOHHOro  MmonenupoBanus. CHUMVIIA @ -
OCHOBHBIE CTPYKTYpbl sA3blka. CHMBOJIBI, CIOBa M CTPYKTYpbI
JTAHHBIX: KJIACChl, HAOOPBI, 3JIEMEHTHl. YIPABISAIOMIUNA CIHCOK.
[Inanupyromue u yHOpaBisIOIIKME oneparopbl. Peamusanus
MOJICJI PEeaNbHOr0 BpeMeHU. lIpumep MMHUTAIMOHHONW MOJEIIH.
Mopnens TEXHOJIOTMYECKOTO y4acTKa JUCKPETHOT O
npou3BojacTBa. GPSS - s3bIk MonenupoBaHHs ISl CHCTEMBI
npou3BoJcTBa. OCHOBHBIE CUMBOJIBI. TpaH3aKkT - TMHAMUYECKUI
00BEKT. DJeMeHThl, 00pabaThiBaeMble TpaH3aKTaMH: YCTAaHOBKH,
CKJaJpl, MepeKiouaTend, ouepenu, Tabiauubl. [Ipumep
UMUTaMOHHON Moznenu Ha GPSS.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHHA U UX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 aux Ne
MPAaKTUYECKOM | pa3aena
MMOATOTOBKH, | JUCITUIT

Ne | Tewmsl npaktudeckux | @opmel npakTH4ecKux | TpyIoeMKOCTb,
n/m 3aHATUI 3aHATUN (uac)




(qac) JIUHBI

VY4eOHBIM MJITaHOM HE IPELYCMOTPEHO

Bcero

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTb IPUBECHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHSITHS U UX TPYJI0EMKOCTh

N3 Hux Ne
Ne Haumenosanue nabopatopHbIx paboT TpyaOEMKOCT®, | MPAKTHUIECKOH | pasjieiia
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 5
1 MojenupoBaHue JMHEHHBIX OJIOKOB 4 4 1
2 MopenupoBanue auddepeHnaaTbHbIX 4 4 2
ypaBHEHUH
3 MojenvpoBaHue ABOMHOTO MasiTHUKA B 4 4 2
SIMULINK
4 MojenupoBaHue ABOMHOTO MasiTHUKA B 5 5 2
MATLAB
Cemectp 6
5 MojienupoBaHHe CIESIIEH CHCTEMbI 3 3 3
6 MojenupoBaHue KOJaeOaHHH CTPYHBI 3 3 3
7 AHaJIN3 MOJIENIM CHCTEMBI YIIPaBJICHUS 3 3 3
8 MopenupoBaHue pa3HOCTHBIX YPABHEHUN B 4 4 4
SIMULINK
9 MopenupoBaHue pa3HOCTHBIX YPABHEHUN B 4 4 4
MATLAB
Bcero 34

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIOTHEHUE KyPCOBON PabOThI

VY4eOHbIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronIiXcs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IULE 7.

Tabmuia 7 — Bugsl caMOCTOSITEIBHONM PaOOTHI M €€ TPYT0EMKOCTh

. Bcero
Buna camocrositensHOM paboThI qac ’ Cemectp 5, yac Cemectp 6, uac
1 2 3 4
M3y4eHne TeopeTHIecKoro MaTepraia 37 46

qucturiaabl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimosnnenue pegepata (P)




[ToaroroBka K TEKyIieMy KOHTPOJIIO 12 20
ycneBaemoctH (TKY)
Homamnee 3aganue ([13)
KonTtposbabIe paboThl 3a09HuKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMU 8 8
arrectaruu (I1A)

Beero: | 131 57 74

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU PabOoThI 00yUYaIOMIMXCS 110 TUCIHUILIHMHE (MOJIYIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIbHOW PadOThl OOYYaIOUIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUH

KommuecTBo 9K3eMILTSIPOB B
Iudp/
URL ajpec bubnmorpaduueckas ccpiika Oubmoreke
(KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)

004.5 H 51 | Henames, B. A. SI3p1ku mporpaMMupOBaHUs 30
B MOJICIIMPOBAHUU U 00pabOTKe
unpopmanuu. MATLAB: yue6.-meton.
nocobue / B. A. Henames, E. K. I'puropnes.
—CII6.: T'YAIL 2021. - 117 c.

004.5 H51 | Henames, B. A. fI3piku nporpaMMupoBaHus 30
B MOJIEJIMPOBAaHUU U 00pabOTKe
uHpopmanuu. C++: yue0.-meron. nocodue /
B. A. Henames, E. K. I'puropses. — CI16.:
['VAII, 2022. - 107 c.

519.1/2 I | [enera, A.Il. CTaTUCTHYECKHE METOIBI 30
48 aHaJM3a, MOJIEJIMPOBAHUSA M 00pabOTKH
JAaHHBIX: y4eOHO-MeToAnYecKoe nocodue / A.
I1. Ilenera, B. A. Henames, E. K.
['puropres; — CI16.: ['YAII, 2021. - 94 ¢

004 H 51 Henames, B.A. MoxenupoBanue u 30
o0paboTka curHasioB B MatLab : yue6Hoe
rmoco6ue : B2 4. 4. 1 / B. A. Henames, E. K.
['puropses ; — CII6.: IT'YAII, 2022, 2022. -
181 ¢

004 O-53 OCHOBBI MaTEMaTUYECKOTO MOAEIINPOBAHUS 45
TexHu4deckux cucteM [Tekct] : yuebHoe
nocobue / E. M. Anonuna-Aunapuesckas ; C.-
[Terep®. roc. yH-T a9pOKOCM.
npubopoctpoenus. - CII6. : U31-Bo
['VAIL2015.-47 c.




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAalIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX I OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuuma 9 — TIlepedyeHb 9JIEKTPOHHBIX OOPa30BaTEIBHBIX PECYPCOB HH(MOPMAIIMOHHO-
TEJIICKOMMYHHUKAIIMOHHON ceTH «HTepHeT)

URL anpec HaumenoBanue
http://znanium.com/bookread2. | MaTemaTiH4eckoe MOJEITMPOBAHNUE TEXHHUCCKUX CHCTEM :
php?book=773106 yuebnuk / B.I1. Tapacuk. — Munck : Hooe 3nanue ; M. :

NH®PA-M, 2017. — 592 ¢
http://znanium.com/ YucaeHHbIe METOIBI B MATEMATHYECKOM MOETUPOBAHUU:

bookread2.php?book=774278 | yue6. mocooue / H.I1. CaBenkosa, O.I'. [TpoBoposa, A.1O.
MokuH. — 2-e u3[., ucnp. u gon. — M. : AP AMAK-
MEJIUA : UHOPA1IM, 2017. — 176 c.

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUEHUs, HCIOIB3yEeMOTO TpPH OCYLIECTBICHUU
00pa30BaTeNILHOTO Mpoliecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHus

Ne i/t HanmenoBanue

MATLAB R2016b

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIIUILTHHE

[lepeuenpr UCHONMB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HaumeHoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHas ayuTOpHs

JlaGopaTopust KOMIIBIOTEPHOTO MOJICITUPOBAHUS b.M. 22-09

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTalluu
o0ydaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS TIPOBEACHHS POMEKYTOTHON aTTeCTAIlNN




Bua npoMexyTo4HOM arTecTaluu IIepedyeHb OLICHOUYHBIX CPEACTB
DK3aMeH Cnucok BONPOCOB K IK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
3amaun;
JuddepeHpoBaHHbIN 3a4ET Crincox BOIpocoB;
3amaun.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSETCS S-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma  MOJIYJIbHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUIN

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETCHIIUI
5-0ayupHad mIKama paKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEILHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYypPHI,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYUYHBIC MOJIOKEHHSI C TPAKTHYECKON
JICSITCIIBHOCTBIO HAIPABJICHHS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHUATIN3HPOBAHHBIX IIOHITHIA.

COTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicst TBEPIO YCBOMII IIPOrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CyIIeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIQJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
GavTCHO»

— oOyuaromuiicss yCBOMJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOMYyCKaeT HeCYIECTBEHHbIC OIIMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM INPUMEHECHHH 3HAHMI
HaIpaBJICHUS,

— c1abo apryMeHTHPYeT HayuHbIe MOJI0KEHHUS,

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 000OIIIECHUI;

— YaCTUYHO BIAACET CUCTEMOM CIEeIMaAIM3UPOBAHHBIX HOHSITHH.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEIILHOM YacTH MPOrPaMMHOTO
Marepuana,

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKEHUS;

— He GOopMYIUPYET BHIBOJAOB U 000OIIECHHIA.

«HCYHAOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Kon

Ne i/t [Tepedyens BonmpocoB (3a1av) s IK3aMeHa HHKaTOpa

1 O6mme Bonpockl MonenupoBanusi. Kiaccuduxanus u BUIIBI [IK-5.3.1
MOJIEIIEN.

2 O6mme Bonpockl MosenupoBanusi. Kiaccudukanus u BUIBI IK-5.3.1
MOJIEIIEN.

3 JIuneiinble moaenu. IlpuHnun cynepno3uuun. 3BeHbs [IK-5.3.1
NIEPBOTO MOPSIKA.

4 Pemenue nuHeHbIX 1uddepeHInaIbHBIX YPABHEHHUH [IK-5.B.1

5 Pemuth cucremy auddepeHnnanbHbIX ypaBHEHUH € [1K-5.B.1
IOMOIIBIO ITpeoOpa3oBanus Jlamaca.

6 [TocTpouts cxeMy mojienupoBaHus mpousBosibHOro npornecca | [K-5.V.1
meTonoM KenpBuHa.

7 [Ipumenenue metona KenpBuHa a1 HenMHENHHbIX ypaBHeHuil. | [TIK-5.V.1

8 MojenupoBaHie CXeMbl Ha OJHOM U JBYX MHTEIrpaTtopax ¢ [IK-4.Y.1
00paTHOM CBSI3BIO.

9 AHanu3 LenOYKHU UHTETPATOPOB. [IK-5.¥.1
10 ®da30BbIe HOPTPETHI MPOCTEUIINX cXeM MoaenupoBanus, U ux | [1K-4.3.1
peanu3anys B COBpEMEHHbIX aKeTaX KOMITBIOTEPHOTO

MO/JICIIMPOBAHMSL.
11 MoaenupoBaHue 3KCIIOHEHITUATBHBIX U TOJTUMHOMUATIbHBIX T11IK-4.3.1
BXOJHBIX BO3JICHCTBUI B COBPEMEHHBIX IIAKETaX
KOMIIBIOTEPHOI'0 MOJICITUPOBAHUSI.
12 MopenupoBanue cucteM auddepeHnnanIbHbIX YpaBHEHUI. [IK-4.Y.1
13 Pemenue cuctemsl mudhepeHInaIbHBIX YPABHEHUH. [IK-5.B.1
14 MonenupoBaHue nepeaaTouHbIX (PyHKIUNA METOIOM T11IK-4.3.1
KOMOWHHUPOBAHHUSI TPOU3BOIHBIX.
15 JlyanbHble CXeMBI MOACIUPOBaHUs. MaTpuyHOE OnucaHue [1K-4.3.1
JTYaJIbHBIX CXEM.
16 B3anmMocBs3p nepe1aTouyHON (YHKLIUU U OTIMCAHUS B [IK-5.3.1
MPOCTPAHCTBE COCTOSIHUM
17 [Tpumenenue Gpopmyssl MazoHa IIK-5.3.1
18 Mopenu HaponoHaceneHus. Monens ManbTyca. I1K-5.3.1
19 Mogpenu HapoaoHaceneHus. [ unepOonnueckuii pocrT. I1K-5.3.1
20 Mopenu HaponoHaceneHus. JIOTHCTUYECKUI POCT. IIK-5.3.1
21 Kanonnueckue peanusaiuy neperaTrouHon QyHKIIH. I1K-5.3.1
22 AHanus cxeMbl MOAEIUPOBaHUs. AHAJIN3 YCTOWYUBOCTH. IIK-5.Y.1
23 YupasnsiemocTs Mozeneid. Kpurepuu ynpapiseMocTu I1K-5.3.1
24 Marpuua I'pama u ypaBHeHus JIsnyHosa. IIK-5.3.1
25 MartpuuHas S5KCIIOHEHTA U €€ CBOMCTBA. [1K-5.3.1
26 MopenupoBaHue CUCTEMBI IEPEBEPHYTHIX MASITHUKOB. [IK-5.B.1
27 AHanu3 ynpaBisieMOCTH CUCTEMBI epeBepHyThIX MagTHUKOB | [IK-5.V.1
28 HaGimrotaemocth Mojieneii. Kpurepuu HaOr0 1aeMoCTH IMK-5.3.1
29 ['pamuaHbl ynpaBisieMOCTH M HAOIIOAaEMOCTH. IIK-5.3.1
30 MunumanbHOCTh MoJenel. Kputepuii MUHUMaJIbHOCTH. [IK-5.3.1
31 MatemaTuueckoe U CTPYKTYPHOE OICAaHUE [IK-5.3.1
neMorpaduuecKor MOJICIIH.
32 Ananu3 HaOII01aeMOCTH JIeMOTpadhuIecKOr MOJICITH. TIK-5.V.1
33 MopenupoBaHue KoiedaTeabHOro KOHTypa U [IK-5.B.1
areproMYECKOT0 3BEHA
34 [lepenarounble 1 BecoBble (PYHKIMU dIeMeHTapHbIX 3BeHbeB. | ITK-5.3.1




35 MoaenupoBaHHe CIEISIIEH CUCTEMBI. IIK-5.B.1

36 MopenupoBaHue JBOMHOTO MasiTHUKA. [1K-5.B.1

37 MopenupoBaHue KoJieOaHUN CTPYHBI. I1K-5.B.1

38 Penienue oqHOPOIHBIX PA3HOCTHBIX YPABHEHMIA. I1K-5.V.1

39 MojenupoBaHie pa3HOCTHBIX YPAaBHEHHH. I1K-5.B.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera sHMKaTOpA

1 O6mume Bompockl MoaenupoBanus. Kinaccudukaius u BUIbI I1K-4.3.1
Mozenei u npuHuuIsl noctpoenus 110 peanusyromux
MOJIETIH. .

2 OcHoBHbI€ 3Tanbl MoAenupoBanus. CTpyKTypa Mmakera [1IK-4.3.1
MATLAB.

3 Jluneitnbie mogenu. [lpunnun cynepnosunuu. 3seHss nepsoro | [1K-5.3.1
MOPSIKA.

4 Pemrenne nuHENHBIX OJHOPOAHBIX U HEOXHOPOIHBIX [IK-5.B.1
mudepeHnanTbHBIX
YpaBHEHUH.

5 Pemenue nuddepeHIManbHbIX YpaBHEHU C TOMOIIBIO IIK-5.B.1
npeobOpasoBanus Jlamaca.

6 [TocTpouts cxeMy monenupoBaHusi MeTooM KenbBuHa B I11K-4.B.1
MATLAB.

7 N300paxkeHne cxeM MOJCIUPOBAHMS ¢ TOMOIIBI0 cuTHanbHBIX | [TK-5.B.1
rpados.

8 AHanu3 cxeMbl Ha OJIHOM U JIByX HHTErpaTopax ¢ oOpaTHON [IK-5.B.1
CBSI3bI0

9 Ananu3 nienoyku uHTErparopon B nakere MATLAB [IK-5.¥.1

10 @Pa30Bble TOPTPETHI MPOCTEUIIHUX CXEM MOJIEITUPOBAHMUS. IIK-5.3.1

11 MoaenupoBaHH€e SKCIIOHEHIIMATBHBIX U TOJMHOMUAIBHBIX I1IK-4.V.1
BXOAHBIX Bo3aercTBuil B makere SIMULINK.

12 MonenupoBanue cucteM AU depeHInaIbHbIX YpaBHEHUH B [IK-4.Y.1
nakere SIMULINK.

13 MonenrpoBaHue nepeaaTouHbIX (PyHKINNA METOIOM [IK-4.Y.1
KOMOHWHUPOBaHMS
IIPOU3BOJIHBIX.

14 JlyanbHble CXeMBbl MOAEIMPOBaHHUs. [JaTh MaTpu4HOE [IK-4.Y.1
OIMCAaHUE NYaJIbHON CXEMBI.

15 B3aumocss3p nepenatouyHol GyHKIUU U ONUCAHUS B [1IK-4.B.1
IIPOCTPAHCTBE COCTOSTHUM.

16 [Tpumenenue hopmynsl Ma30Ha [IK-5.B.1

17 3ajaun aHaIU3a CXeM MOJEIUPOBaHUA. AHAIU3 T1IK-4.3.1
YCTOWYHBOCTH.

18 Kpurepuu ynpaniseMoCcTH ¥ HaOIIOAaEMOCTH MOJIETIeH [1K-4.3.1

19 AHanmM3 MUHUMAJTBHOCTH MOJIEJIEH Ha OCHOBE TaOJIMYHBIX [IK-5.¥.1

JaHHBbIX.

[lepeuenr TeM s KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0wmie 17.
Tabnuna 17 — Ilepeyenb TeM Ui KypcOBOIO IPOEKTHPOBAHHUS/BBIIIOJIIHEHUS! KypPCOBOM pabOThI




[TpuMepHBIii TepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mn .
KYpCOBO# pabOTHI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeleHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Tabauna 18 — IlpumMepHbii epeyeHb BONPOCOB JJisl TECTOB

Kon

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

He npenycmorpeHno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yueHus1, IpeIcTaBiIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/mm [TepeyeHb KOHTPOJIBHBIX PaOOT

He npeaycmotpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  MPOUEAYpPhl  OLCHUBAHUS
WHMKATOPOB, XapaKTePU3YIOIMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmamMeHTHpPYIOUIMX MOPAIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. Meroaudeckue yKa3aHus Uik 00YJIArOIIUXCS TI0 OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroauueckue yKazaHus JUIsI OOYYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmatepHana (eciu npedycmMompero yYueoHbiM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JieKIuU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OpPMAIMIO MO TEME, & B OCBOCHHUHU
(GyHIaMEHTaJIbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JIEKIHUs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUH. JIeKius pacKkpbIiBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUdA, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4Y€HUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € MpENoJaBaTeseM;

— pa3BuUTHE TOPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K MpeaAMeTy H
CaMOCTOSITENIbHOTO TBOPYECKOTO MBIIIIJICHHSI.

— TIOSIBJIEHHE HEOOXOIMMOTO MHTEPECa, HEOOXOAUMOTO IS CAMOCTOSITEIHHOM PaOOTHI;

— TIOJy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiine rofbl;

— HAY4YUThCS METOAMYECKH o0pabaThiBaTh MaTepuai (BBIACNIATH IJIaBHbIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IMUHBIX
bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIAliIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO Marepuajia MPU TMPOBEACHUU KOPOTKUX TUCKyCCHl 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/AETbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKkTypa npeocTaBiaeHUs JCKIIMOHHOTO MaTepHraia:

— H3yueHue TeopeTHUUECKUX BOIPOCOB, CBSI3AHHBIX C paCCMaTPUBAEMOUN TEMOM;

— Onucanve METOJIOB U AJITOPUTMOB, IPUMEHSAEMBIX IIPU MOJIEIUPOBAHUHU IIPOLIECCOB
1 00BEKTOB;

—  JleMoHCTpauusi NpUMEPOB peaIU3alMK OMUCAHHBIX paHEe AJITOPUTMOB

— O0001eHne N3I0KEHHOTO MaTepraa

— OtBeTbl HAa BOZHUKAIOIINE BOIIPOCHI IO TEME JIEKIUH.

11.2. Meroauueckue yKa3aHus s OOy4aroIIMXCS MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImoMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuMics [OJDKEH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenue nabopaTopHbIX paboT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOIIPUATHH.

BeinonHenue 51ab0paTopHbBIX paboT OO0yyaromuMMCs SBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHsS] JUCHUIUIMHBI, OIpeNeisieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIelyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYYEHHBIX Ha
JEKIMX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCLUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ 1a0OpPaTOpHBIM
000py1I0BaHUEM U TPUOOPaAMHU.

3ajganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

Bapuant 3amanus mo kKaxmo mabopaTopHoil paboTe OOydaromIMiics MOJTy4YaeT B
COOTBETCTBUM C HOMEpPOM B cmucke rpynnbsl. Ilepen mpoBeneHuem 1abopaTopHOM pabOThI
oOyuJaromemMycsi ClieyeT BHUMATEIbHO O3HAKOMHUTBHCS C METOJUYECKUMH YKa3aHHSIMH TI0 €€
BBITOJIHEHHIO. B cOOTBETCTBUM € 3a7jaHMeM 00ydaroMics JOHKEH MOJrOTOBUTh HEOOX0IUMBIE
JaHHblE, TMOJYYUTh OT TMpenojaBareist JOMYCK K BBIIOJHEHUIO J1a0opaTOpHON padoThl,
BBIMOJIHUTh YKa3aHHYIO MOCJEI0BATEIbHOCTh JAEHCTBUM, MONYy4YUTh TpeOyemble pe3yibTaThl,
0(OpPMUTH U 3aILUTUTH OTYET IO JabOpaTopHOI paboTe

Crpykrypa u ¢hopma oTueTa 0 1a00paTOPHON padboTe

Otuer o naGopaTopHOi palOoTe [ODKEH BKIOYAaTh B ceOs: TUTYJIBHBIN JIKCT,
(GOpPMYIHPOBKY 3a/JaHUsl, TEOPETUYECKHE IOJIOKEHHSI, WCIIOIB3yeMble TPH BBITOJHEHUU
n1abopaTopHOil paboThI, OMHMCAaHUE TMPOLECCa BBIMOJHEHHU JabopaTOpHOM paboTHl M B Ciyyae
MIPOTPAMMHOM peaji3aliy — KO TPOTPaMMBI, ITOJTyYeHHBIE PE3yIbTaThl U BHIBOIBI.

TpeboBanust k 0ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

ITo xaxxmoit y1aboparopHON paboTe BBIMOIHSAETCS OTIENbHBIA OTYEeT. TUTYJIBHBIA JHUCT
opopmisieTcs B COOTBETCTBMHM C Ia0ioHOM (oOpasuom), mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B paznene «CeKTop HOpMAaTUBHOM JOKyMeHTalum». TekcToBble U rpaduueckue
Matepuaibl 0QOPMIISIIOTCS B COOTBETCTBUM C AciicTBytomuMu ['OCTamu u TpeGoBaHUAMH,
npuBeneHHbIME Ha caiite [YAIl (www.guap.ru) B pasgene «CekTop HOpMaTHBHOU
JOKYMEHTALAN».




11.3. Meroauyeckue yka3aHus sl O0yYarOIIMXCS M0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xoze BBITIOJHEHUS CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJABATENs, HO 0€3 ero HernoCpeACTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
nenecooOpa3Hoe MmIaHupOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IO6p€TaeMBIX 3HaHI/If/'I, O6CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENBHYIO — paboty
00y4aroOUUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydaromuxcs
10 32049HOU (hopme 0OyIeHUs).

11.4. Metoauueckre yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/1a OCBOCHUS
JUCLUIUINHBI.

MeTtoi0oM npoBeieH!s TEKYIIEr0 KOHTPOJIS SBISETCS 3alUTa BCEX J1a00OpaTOpHBIX paboT
c cobmonenueM rpaduka, yCTAaHOBICHHOTO B Hadane cemecTpa. [Ipu HapymeHMHM CpOKOB
OoTYéTHOCTU oOydaroumiics Tepser Oamasl M3 HaOpaHHOM BO BpeMs IPOBEACHUS
IIPOMEXYTOUHON arrecrauuu cymMmbl. OOydaromuiicss MOXET NOJYy4YUTh JONOJHUTEIbHbIC
BOIIPOCHI IO TEMaM, 32 KOTOPBIE OH HE OTYUTAJICS B PAMKaX TEKYILErO KOHTPOJIS.

11.5. Meroauueckue yka3zaHUs Uil OOYYaroLIUXCs MO MPOXOXKAECHUIO NMPOMEXKYTOUHOMH
aTTEeCTallUU.

IIpomexxyTounass  arrectanuss  OOyyarOIIMXCsl  HpeaycMaTpuBaeT  OLIEHUBaHHE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYYEHHbIX OOydJaroUlMMcs B Ipoliecce
M3Y4YEeHUs BCEM NMCUUIUIMHBI WM €€ YaCcTH, HaBBIKOB CaMOCTOSITENIbHOM padoOThl, CIOCOOHOCTH
NPUMEHATh UX JJIs pEUIeHUsl MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEepLIAeTCs] aTTECTAllMOHHOM OLIEHKOW «OTIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHOY.

— 1uddepeHIMpOBaHHbIM 3aueT — 93T0 (¢opMa OLEHKH 3HaHUM, IOJy4YeHHBIX
o0Oy4armuMcsl TpU U3YYEHUH AUCHMILTUHBL, TPU BBIMOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HCCIIEOBATENLCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[MOHHON OLIEHKOM
«OTIUYHO», «XOPOLIO», «YIAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW AaTTECTAllMH OCYLIECTBIISETCS B
coOoTBeTCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekymeM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuaromuxcs MO NpOrpaMmbl BBICILIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4eOHOH paldoThI
ctynentoB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




