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Annoranus

HucimmiuHa  «KOMIIBIOTEpHOE  MOJENIMPOBAaHME» BXOIUT B 00pa3oBaTEIbHYIO
IporpaMMy BBICIIETO 00pa3oBaHMs — MPOTrpaMMy OakajiaBpuaTa Mo HANpPaBICHHUIO MOATOTOBKH/
cneruansHoctu 09.03.04 «Ilporpammuas mHxeHepus» HampaieHHOCTH «lIpoekrupoBanue
MPOTPaMMHBIX cucTeM». JlucuumuinHa peanusyercs kadeapoit «Ned3y.

JlucruminHa HarelieHa Ha OpMUpPOBaHKE Y BBIITYCKHHUKA CIEIYIOMINX KOMIECTEHITHIA:

IMK-1 «CrnocoGHOCTh MOAETHPOBATH, AHAIM3HPOBATH M HCIIOIH30BATH (HOpMAIIbHBIC
METO/Ibl KOHCTPYHUPOBAHUS IPOTPAMMHOI0 00ECTICUECHUS»

ConepkaHue IUCIMIUIMHBI OXBATHIBAET KPYr BONPOCOB, CBSI3aHHBIX C OCHOBHBIMU
MOHATUSIMH, METOJAMH, AQITOPUTMAMH KOMIBIOTEPHOTO  MOJCIMPOBAHUS, OIMCAHUEM
Pa3NIUYHBIX KJIACCOB MOJIENICH; 3HAKOMCTBOM C MPHHIUIIAMUA UMUTAMOHHOTO MOJICITUPOBAHUS 1
croco0aMH WMUTALMM  CIOXKHBIX CHUCTeM (Ha 0a3e MpOrpaMMHBIX CpPEICTB W IAKeTOB
NPUKJIAJHBIX NIPOrpaMM); C ONKMCAHWEM METOJOB MMMTalMu Ha OBM ciydalHbBIX BEIUYUH; C
pacCMOTpEHHEM  HEKOTOpBIX  BOIPOCOB  CTaTUCTHYECKOW  0OpabOTKHM  pe3ysbTaToB
JKCHEPUMEHTOB W MHOTOMEPHBIX  JMHAMMYECKMX  JUCKPETHBIX U  HENpPEepBIBHBIX
(cToxacTUYecKuX) CUCTEM YMPaBICHUS; C MOJIEISIMA 0OpaOOTKN OOIBIINX JAHHBIX.

[IpenonaBanue OUCHMIUIMHBI IpelycMaTpUBaeT cleayromue (opMbl  OpraHU3alUH
ydqeOHOro  mpolecca:  (Jekuuu, JiabopaTopHble  paboThI, caMocTOsiITeNbHas  padora
00yJaroerocs, KOHCYJIbTaI|H).

ITporpaMMoil AMCLUIUIMHBI NPEIyCMOTPEHbI CIEIYIOLUINE BUABI KOHTPOJSA: TEKYIIUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAsI aTTecTalus B GopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHHS JUCIMILIMHBI COCTaBIsieT 5 3adeTHhIX efunwmil, 180
4acoB.

S3p1K 00yUYEHUS IO NUCIIUILINHE «PYCCKHM »



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI

[Iprobperenne o00y4arOMIMMUCS HEOOXOAMMBIX HABBIKOB B O0JACTH CHCTEMHOTO
MOJICTTUPOBAHUS peabHBIX CHUTyallMid W TPOIECCOB: O3HAKOMIICHWE C THUIMAMH MOJeNeH u
MPUHIIATIAMA AHATATHYECKOTO0 M WMHTAIMOHHOTO MOJICIMPOBAHUS JTUHAMHYECKUX CHUCTEM;
pPa3BHUTHE HABBIKOB aJITOPUTMH3AINK, 00pa0OTKH JaHHBIX W WX peaju3alii Ha 0a3e S3bIKOB U
MMaKETOB MPUKIIATHBIX POTPAMM MOJEITUPOBAHUS.

1.2. [ucummiauHa BXOAWT B  COCTaB  4YacT, (HOPMHPYEMOW  y4aCTHUKAMH
00pa3oBaTeIbHBIX OTHOIICHUH, 0Opa30BaTEIbHON MPOTPaMMBI BBICIIIETO 0Opa3oBaHus (nanee —
OIT BO).

1.3. TlepeueHb IIAHUPYEMBIX PE3YJIHTATOB OOYUCHHS 110 JUCIMIUTHHE, COOTHECEHHBIX C
IUIaHUPYEeMbIMH pesysbratamu ocBoeHust OI1 BO.

B pesynbraTe w3ydeHHs MTUCIUTUIMHBI OOYYAIONMIUHCS JOJDKEH 00JIaaTh CICTYIOIIMMHU
KOMIIETCHIMSIMH FUTM UX 4acTsAMU. KOMIIETEHITMN 1 WHIWKATOPHI UX JTOCTIKCHHS PUBEIICHEI B
Tabmue 1.

Tabnuma 1 — IlepeueHb KOMIIETEHIMH U HHAMKATOPOB MX JOCTHKCHUS

Kon u
Kareropus (rpymnmna) Kon 1 HanmMeHOBaHME MHIMKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEeHIIUU KOMIETEHIUN
KOMIIETEHIIUU
[1IK-1 Cnocobnocts | [IK-1.3.1 3HaeT OCHOBBI MOJICTUPOBAHUS U
MOJIETIMPOBATbD, (hopmasbHBIE METOIBI KOHCTPYHPOBAHUS
aHAIM3UPOBATH U IPOTPaMMHOTO 00ECTICYCHUS
WCITOJIB30BaTh [IK-1.VY.1 ymeer ucnonb3oBaTh popManbHbIe
[Tpodeccruonanbuble
(dopmanbHBIE METO/Ibl KOHCTPYHUPOBAHHS IPOTPAMMHOTO
KOMIETEHIIUN
METO/IBI oOecrieyeHus
KOHCTPYHUPOBAHUS ITK-1.B.1 BnageeT HaBBIKAMU MOACITUPOBAHUS U
MPOrpaMMHOIO (hopMaTEHBIMU METOJAMH KOHCTPYHUPOBAHUS
oOecrevyeHus IpOTrPaMMHOTO 00eCTIeYeHUs

2. Mecro pucuumuinHel B ctpykrype Ol
JuctuminuHa Oa3upyercss Ha 3HAHUAX, paHee MPHOOPETECHHBIX OOYYAIOIIUMUCS TIPH
W3YYCHHH CJICTYIOIIHUX JTUCITUTUINH:
— Marematuka. MaTemMaTuuecKuii aHaJIu3
— Huadopmartuka
— OCHOBBI IPOrPaMMHUPOBAHUS
3HaHMA, TONy4YeHHBbIE TPU HM3YyYCHUH MaTepualia JaHHOW JUCIWIUIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUCHHE, TaK U UCTIONB3YIOTCS MIPH U3YUCHHUU JAPYTUX TUCIUTLINH:
— 3ammra uHGOpMAIUH
— O06paboTka 3KCTIEPUMEHTAITLHBI TAHHBIX

3. OOBEM ¥ TPYJOEMKOCTh JTUCITUTUIAHBI
Janubsie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO TUCIMIUTHHE (M pacmpeesieHHe 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MpeCTaBICHBI B
Tadnwue 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh AUCIUILTHHEI

TpyroeMKOCTB 10
Bun yae6Hoit paboThl Bcero ceMecTpam
Neb
1 2 3
Oobwasn mpyooemKocmb oucyuniunwl, 5/ 180 5/ 180
3E/ (dac)




U3 Hux uacoe npakmuueckoii H0020Mo6KuU 10 10
AyodumopHule 3aHamus, BCETo Jac. 20 20
B TOM YHCIIE:

nekimu (JI), (gac) 10 10

npakTuueckue/cemunapckue 3anstus (I13),

(dac)

naboparopusie pabotsl (JIP), (uac) 10 10

KypcoBoii mpoekT (pabota) (KII, KP), (1ac)

9K3aMeH, (Jac) 9 9
CamocmoamenvHas paboma, Bcero (dac) 151 151
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Hudd. 3au, JK3. OK3.
OK3.*%)

%k
[Ipumeyanue: KaHAMIATCKUI K3aMeEH

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacnpenencHue TPYAOEMKOCTH JUCIUTUTAHBI IO pa3JieyiaM U BUIaM 3aHATHH.
Paznensl, TeMbl TUCIUTUIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOHIIE 3.

Ta6nmma 3 — Paznensl, TeMbI TUCIUTUIMHBL, UX TPYAOEMKOCTh

Jlexuuu | 113 (C3)[  JIP KII | CPC

Pa3nensl, TEMBI TUCITUIITHHEL (uac) (uac) (4ac) (dac) (gac)

Cemectp 7

Paznen 1. Knacecndukanus Mmojaeseii 1 THIIOB 4 2 50
MoO/1eJINPOBAHMSI.

Tema 1.1. OCHOBHBIE METOIBI MOJIETTUPOBAHUS
cnoxHbix cucreM. Tunst [TTIT1. dopmanbHBIE METOABI
KOHCTPYHPOBAHUS MTPOTPAMMHOTO 00ecTieueHust st
MMOCTPOCHUST KOMITBIOTEPHBIX MOJICTICH.

Tema 1.2. UMHATAIIIOHHOE W YHCIIEHHOE
MozaenupoBanue. Merong MonTe-Kapio.

Paznen 2. CtaTucTHYECKU aHATU3 Pe3yJbTATOB 2 4 51
MO/1eJINPOBAHMSI.

Tewma 2.1. Bepudukaims ¥ 3HAYUMOCTh MOJIEIICH.
Tewma 2.2. MopenupoBaHie BpeMEHHBIX PSIIOB.

Paznen 3. MoaenupoBanue JMHEHHBIX U 4 4 50
HeJIuHelHbIX cucteM B MatLab-Simulink.

Tema 3.1. Mopenu JIMHENHBIX/HETUHEHHBIX
JIUCKPETHBIX/HEMPEPHIBHBIX JTUHAMHUYECKHX 0OBEKTOB.

Hroro B cemectpe: 10 10 151

Htoro 10 0 10 0 151

[IpakTuueckass TMOATOTOBKA 3aKJIIOYAETCSi B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
OOyJaromMMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHMHA,  CBS3aHHBIX C  Oyaymiei
poQeCCHOHATBHON NeSTETBHOCTHIO.

4.2. CopnepxaHue pa3JeiaoB U TeM JEKIUOHHBIX 3aHITHM.
Copepxanue pa3iesioB M TEM JICKIIMOHHBIX 3aHITHH MPUBEICHO B Tadnuie 4.
Tabmuna 4 — CoaeprkaHue pa3esioB M TeM JICKIIMOHHOTO [UKJIa

HOMep pas3acia Hazpanue u COACPIKAHUEC PA3JACIIOB U TCM JICKIITMOHHBIX 3aHITUH

1 Tema 1.1.
Jlexyus 1. Tonsitue Monenu. Knaccudukanms BUIOB MOACTHPOBAHISL.
MaremaTHiyeckoe W KOMITbIOTepHOE MojaenupoBanue. Kiaccudukarus




MareMaTu4eckux moneneidl. OCHOBHbBIE MOHATHUS M OOLIMHA MOIXOA K
peLIeHHI0 IPOOJeMbl MOJEIUPOBAHUSA CIIOXKHBIX cUcTeM. [lakeTsl
NPUKIIaTHBIX TPOTPaMM I MOJECTHUPOBAHUS CI0KHBIX OOBEKTOB.
dopmanbHbIe METObI KOHCTPYUPOBaHUS MIPOrpaMMHOI'0
oOecrieueHUsl. AHAIUTHYECKOE W HMMHUTALUOHHOE MOJEIUPOBAHUE.
DTarbl UMUTAHOHHOTO MOJIETUPOBAHYS. JJeMoncmpayus ciatoog
Tema 1.2.

Jlexyusa 2. YncneHHOEe M UMUTAIMIOHHOE MOJIEINPOBAHNE KOHKPETHBIX
TUIOB CJIOXHBIX CHCTEM. BpemeHnHwsle nuarpammbl. Kpurepuun u
IOKa3aTend OSKOHOMHYECKOH 3()(eKTHBHOCTH ()YHKIMOHHPOBAHUS
HEKOTOpHIX Mojeneii cucteM TMO. Jlemoncmpayus cratioos

2 Tema 2.1.
Jlexyus 3. TlpoBepka agexBaTHOCTH Mojenell. CTaTHCTUIECKHUA aHaIN3
pe3yIbTaToOB MOJEIUPOBAHUS. OricHUBaHUE BEPOSITHOCTHBIX
pacrpesieNieHnii ¥ WX YHCIOBBIX XapaKTepUCTHK. J{eMOoHcmpayus
Caioos
Tema 2.2.

Jexyuas 4. MHK wu wMonmenm BpeMeHHBIX paAnoB. Mogenu
MPOTHO3UPOBAHUSI HECTAIMOHAPHBIX CTOXACTUYECKUX BPEMEHHBIX
PSI0B, TOPOKAAEMBIX CIIO)KHBIMH JUHAMHYECKIMH 00bEKTaMH.
Jemoncmpayus craiioos

3 Tema 3.1.

Jlexyus 5. Monenu TMHEWHOro nporpaMMupoBanus U nakersl 111 qis
MOCTPOEHHS KOMIIBIOTEPHEIX Mozeneit. bubianoreka Simulink.
Jemoncmpayus craiioos

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHIL
TeMbl MpaKTHYECKHUX 3aHATUI U UX TPYIOEMKOCTb IPUBEACHBI B Ta0nHIIE 5.

Tabauna 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

N3 aux No
Ne | Tewmsl npaktndeckux | PoOpMbI IPAaKTUYECKUX | TpPyIOEMKOCTb, |MPAaKTHUECKOH [pazaena
n/m 3aHATUI 3aHATU] (gac) MMOATOTOBKH, | THCIIMII

(dac) JIMHBI

Y4eOHbBIM ITAaHOM HE TPETyCMOTPEHO

Bcero

4.4. JlabGopaTopHbIe 3aHITHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYILOEMKOCTb IIPUBECHBI B TabnuLe 6.

Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb

N3 vux Ne
Ne TpynoeMKOCTh, | IPAKTUYECKOH | pa3aena
HanmenoBanue nabopaTopHbIX padoT Py - | P p
/1 (qac) IMOATOTOBKH, | AUCIIHI
(gac) JIMHBI
Cemectp 6
1 Monenu NpUHATHS PEIIEHUH B CHCTEMAax MONIEPKKH | 2 2 1
npuHATHS pemenuii. Metox AHP.
Monenu TMHEHHOr0 IpOrpaMMHUPOBaHUS 4 4 3
Monenn CTaTUCTUYECKOI O MOJEIUPOBAHUS ul4 4 2
MIPOTHO3UPOBAHUS  TMHAMHYECKUX  CHCTEM IO




BpeMeHHOMY psny (Ha ocHoBe MHK)

Bcero 10 10

4.5. KypcoBoe npoekTHpOBaHUE/ BHIMOJIHEHUE KYPCOBOW pabOTHI
Y4eOHBIM MTAHOM HE MPETYCMOTPEHO

4.6. CamocrositensHas paboTa 00yJaronIuxcst
Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTb IPUBEACHBI B Ta0nuLe 7.

Tabmuna 7 — Busibl caMOCTOSITEIIBHOM paOOThI U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocTosTenbHOM paboThI
Jac Jac
1 2 3
W3yueHne TeopeTHIeckoro MaTepuaa
71 71
muctuiinael (TO)
Kypcosoe npoexruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI3)
Brinonnenue pedepara (P)
[ToaroroBka K TekyiieMy KOHTPOIIO
ycneBaemoctu (TKY)
Jlomaminaee 3apanue (/13)
KoHTtposbHbIe paboThl 3a04uHUKOB (KP3) 50 50
[ToaroroBka Kk MpoMexXyTOYHOU 30 30
arrecranuu (I1A)
Bcero: 151 151

5. IlepeueHb yueOHO-METOJUUECKOTO 00eCTIeYEeHUS
11l CAMOCTOSITEIbHOM paboThl 00yUaromuxcs o AUCHUIIINHE (MOAYIIIO)
VY4eOHO-MeTOINUECKNEe MaTepHaNbl sl CAMOCTOSITENbHON paboThl O0YJarOmIMXCsl yKa3aHbl B

.. 7-11.

6. IlepeueHp eYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3IaHUN

[lepedyeHp meYaTHBIX M AJIEKTPOHHBIX yUEOHBIX H3aHUN PUBEICH B Ta0IUIE 8.
Tabnuna 8— IlepeueHp NMevaTHIX U 3JIEKTPOHHBIX YICOHBIX H3AaHHN

Mudp/
URL anpec

bubnuorpaduieckas ccblika

Komaectso

SK3EMILIIPOB
B OMOIMOTEKE

(xpome
3JIEKTPOHHBIX

9K3EMILISIPOB)

https://book.ru/book/91773

7 (mata obpareHus:

11.08.2021).

boer, B.JI. KommproTrepHoe MojenmpoBaHUE :
kypc nekuuii / boes B.Jl., Ceimuenko P.IT. —

Mocksa : Uaryutr HOY, 2016. — 525 c.

https://book.ru/book/94046

4  (mata  oOparieHus:

11.08.2021).

Cemaxkun, W.I'. TIporpamMMupoBaHue, 4HCICHHbBIE
METOAbl M MaTeMaTH4YecKoe MOJCIUPOBaHUE :
yuebHoe mocobue / Cemakmn W.I'., Pycakxosa

OJL., Tapynuun E.JI., Ikapamyta A.IL

Mocksa : KnoPyc, 2021. — 298 ¢. — ISBN 978-




| 5-406-08626-1. |

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTEIBLHBIX PECYPCOB
MHPOPMAMOHHO-TEIEKOMMYHHKAIMOHHOU ceTH «HTepHeT»
IIepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB WHPOPMALTMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «l/HTepHeT», HEOOXOAMMBIX Ml OCBOCHMS JAWCLHUIUIMHBI
npuBeeH B Tabnmue 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpcOB WH(POPMALMOHHO-
TEJICKOMMYHHKAMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue

http://bookash.pro/ru/t/MATLAB/ | CoopHuK KHUT 110 MoAenupoBanuio B MatLab Simulink

www.matlab.ru Koncynpranmonnsii caiit nakera Matlab

8. Ilepeuens nHPOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. Ilepedyenp mnporpaMMHOr0 oOecneueHHs, HCIOJIb3YEMOI0 MpPH OCYILECTBIECHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCHUIIHHE.
Ilepeuenp Mcnonb3yeMOro nporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— IlepeueHp mporpaMMHOTO 00ecTieUeHUsI

Ne n/m Haumenosanue
1 OnepanmonHas cuctema Microsoft Windows XP Professional
2 Microsoft Office
3 MATLAB — Simulink
8.2. IlepeueHn HH(POPMAITHOHHO-CITPABOYHBIX CHCTEM, HCITOJIB3YEMBIX npu

OCYIIECTBIECHUU 00pa30BaTEIHLHOTO MPOIECCa M0 TUCIUTITUHE
[lepeuens HCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJACTABICH B
Tabmure 11.

Tabauma 11— IlepeueHp nHPOPMAMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MartepuanbHO-TexHHUECKas Oa3a
CoctaB  MaTepualbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBIECHUS
00pa3oBaTeabHOro Mpolecca o AUCHUILIMHE, IpeicTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaIbHO-TEXHUICCKOM 0a3bl

No HaunmeHnoBanue coctaBHON 4acTu Howmep aynutopun
n/m MaTepHallbHO-TEXHUYECKOW 0a3bl (pu HEOOXOAMMOCTH)

1 | MynpTuMenuiiHas JeKIIMOHHAS ayAUTOPHS

2 | Cnenuanu3upoBaHHas 1a0opaTopust Bb.M. 23-08, 23-09, 23-10

10.  OneHouHble cpeAcTBa Ul IPOBEACHUS IPOMEKYTOUHON aTTECTALlUU
10.1. CoctaB OLIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEXKYTOYHOM aTTecTaluu
o0y4Jaronuxcs o AUCHUIIMHE IpUBeieH B Tabaune 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJACTB JJIs MPOBEACHHUS MPOMEXKYTOUHOUN aTTeCTAlMU

| Bun npoMexkyTOUHOW aTTecTanuu | [lepedeHb OLIGHOUHBIX CPEJCTB




DK3aMeH Cromcok BOIpOCOB K dK3aMEHY;
TecTbl

10.2. B kadecTBe KpUTEpUEB OLEHKM YypPOBHSA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMHUC TPUMEHsETCS S-0aipHas IIKajda ONeHKH c(HhOpMHUPOBAHHOCTH
KOMIIETEHIIN, KOTOpast puBeieHa B Tabuuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHast  mKama — MOXIYJIBHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHia
UCIIOJIb30BaHUs KOTOPOHM, YCTAHOBJIEHbI COOTBETCTBYIOLIUM JOKAJbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6numa 14 —Kpurepuu onieHKH ypoBHS ¢POPMUPOBAHHOCTH KOMITCTCHIIHIA

OrieHKa KOMITETEHIUU X .
N apaKTepucThKa CHOPMUPOBAHHBIX KOMITCTEHIIHI
— oOydJaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa,
— YBEPEHHO, JOTUYHO, TOCIETOBATENBHO U TPaMOTHO €T0 U3J1aracr;
COTIHIHOY — ONKUPaAACh HA 3HAHHUS OCHOBHOW W JOMOJHUTEIBHOUN JIUTEPATYPEI,
GAUTCHOY TECHO MPUBS3bIBAET YCBOEHHBIE HAyYHbIE TIOJIOKEHUSI C TPAKTHUECKOU
JIESITENIbHOCTHIO HAITPABJICHUS;
— yMeno 000CHOBBIBACT M aPTYMCHTHPYET BBIJIBUTACMbIC UM HJICH;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— cBOOOJIHO BJIAJICET CUCTEMOMN CHCIIMATU3UPOBAHHBIX TIOHSATHH.
— 00yJaroUIHiAcsl TBEPO YCBOMII POTPAMMHBIN MaTepHall, TPAMOTHO H
M0 CYHIECTBY W3Jaraer ero, ONHUpPasCh HAa 3HAHUS OCHOBHOMU
JTUTEPATYPHI,
«OpOMO» — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOUHOCTEH; 5
— YBA3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOH AESTENbHOCTHIO
<«GavTEeHO
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— BJIQJICET CUCTEMOM CNELUATU3UPOBAHHBIX MOHATHUI.
— o0yJarouIuiicsi YyCBOWI TOJBKO OCHOBHOW MPOTPaMMHBIA MaTepual,
[0 CYIIECTBY M3JAraeT €ro, ONMWpasCh HA 3HAHMS TOJBKO OCHOBHOM
JUTEPATYPHI;
— JIOMyCKaeT HeCYIIECTBEHHbIC OMIMOKH U HETOYHOCTH,
«yJOBJIETBOPUTEIHHO) N
GATTCHOY — HCTIBITHIBACT 3aTPYAHEHUA B MIPAKTHUYECKOM IPUMECHEHUU 3HAHUU
HaIlpaBJICHUS;
— cnmabo apryMeHTHPYeT HaydHbIE TIOT0KEHUS;
— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB M 000OIICHHIA;
— YaCTUYHO BJIAJEEeT CUCTEMOM CIEUaTU3NPOBAHHBIX OHSITHM.
— O0ydJaroUuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MpPOTPaMMHOTO
MaTtepuania;
— IONyCKaeT  CyIIeCTBEHHbIE OMMOKKM H  HETOYHOCTH  MpH
«HEYJIOBJICTBOPUTEIILHOY .
e 3AUTCHOY paccMOTpeHHH po0IeM B KOHKPETHOM HallpaBJICHHUH; 5
— ACTBITBIBAET TPYJHOCTU B MPAKTUYECKOM IPUMECHEHUHN 3HAHUH;
— HE MOXET apryMEHTUPOBATh HAYYHBIC MOJOKEHUS,
— He GOPMYJIMPYET BBIBOJIOB M 00OOIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHbIE MAaTEPHAIIbI.
Bompocsr (3agaun) ans sx3aMmeHa npeacTaBiieHsl B Tabaune 15.

Tabmuna 15 — Bonpocs! (3amaun) 1u1st 5K3aMeHa

Ne /it [lepeuens BompocoB (3ama4) I SK3aMeHa Kon
WHAMKATOPA
1 [Monsitme wmopmenu. Krnaccudukamms BugoB wmopmenumposanus. | [TK-1.3.1
MareMaTH4ecKoe u KOMIIBIOTEPHOE MOJIeTUpPOBaHUE.
Knaccudukarmst marematinaeckux mozesneil. OCHOBHBIC TIOHATHSL U




00K MOIXOA K PELICHUIO MPOOJIeMbl MOJECTUPOBAHUS CIOXKHBIX
cucteM. [lakeThl TPUKIAAHBIX HPOTPaMM JUIS MOICITHPOBAHUS
CIIO)KHBIX 0OBEKTOB.

AHanuTHdyeckoe W MMUTAlMOHHOE MOJEIMpOBaHHE. Tarlbl
WMHUTAlIOHHOTO  MOJEIHUPOBaHHUA.  OJTambl  WMHTAIHOHHOTO
MOJIETUPOBAHUS (YHKLIMOHUPOBAaHUS CJIOKHBIX CHUCTEM.
Bpemennsie nuarpammsl. Kpurepun u nokasarenn 5KOHOMHUYECKOH
3¢ beKTHBHOCTH (PYHKIIMOHUPOBAHHSI HEKOTOPBIX MOJIEIIEH CHCTEM.

IIK-1.V.1

[IpoBepka amexBatHOCTH Mojene. CTaTUCTUYECKH aHAIu3
pe3yiapTaToB  MojenupoBaHusA. OLIEHHBaHHE  BEPOSTHOCTHBIX
pacrpeneneHnii W WX YHCIOBBIX XapaKTEPUCTHUK. 3HAYUMOCTH
MOJIEIEH.

MonenupoBanue BpemeHHoro psiga. MHK.

()]

JIMCKpeTHBIC ¥ HeMpephIBHBIC HEMMHEWHBIMI MoieNn B Simulink.

Metonsl M MOIENM HWHTEJUIEKTYaJIbHOTO aHalu3a U 00paboTKH
0OJIBIIUX JAHHBIX.

[IK-1.B.1

Bomnpocsr (3agaun) ans 3auera / aud . 3auera npencranensl B Tadbaume 16.

Tabmuna 16 — Bonpocs! (3agaun) s 3auera / qudd. 3agera

Ne i/t

[Tepeuens BompocoB (3aaa4) s 3auera / nudd. 3aueta

Kon
HHIUKATOpa

VY4eOHbIM IUIaHOM HE MPEyCMOTPEHO

[lepeuenp TeM a1 KypcOBOrO NPOEKTHPOBAHMSA/BBIMOIHEHUSI KypcOBOH paboTh
npeacTaBieHbl B Tabmume 17.
Tabauua 17 — IlepeueHsb TeM Ui KypCOBOrO MMPOSKTHPOBAHUS/BBIIOJHEHUSI KYPCOBOM paboThI

[TpumepHBIii nepedeHs TeM ISl KypCOBOI'O POEKTUPOBaHUS/BBITIOIHEHHS

Ne i/t N
KYpCOBO# paboThI
Y4eOHbBIM IUIAHOM HE MPEyCMOTPEHO
Bonpockl 11 MpOBEJICHUST TMPOMEKYTOYHOW AaTTECTAllMd B BHUJIE TECTHPOBAHUS

npeacraBieHbl B Tabmuie 18.

Tabmuna 18 — IlpumMepHbIil IepedeHb BONPOCOB ISl TECTOB

No
n/m

IIpumepHBIii TepedeHs BOIPOCOB I TECTOB

Kon
WHIMKATOpa

1 KommnbrorepHas Mozens - 310

1 nHpopMaLMOHHAs MOJETb, BEIpa)KeHHAs! CHIEIMAIbHBIMU 3HAKaMH;
2 CTPYKTypHas cXema IporpaMMsl;

¢ 3 Moz€enb, peaar30BaHHas CPEACTBAMU MPOTPAMMHON Cpeibl;

4 pusnyeckast MOJIeIb.

IK-1.3.1

2 BepOanbnas mozens - 3To

1 KoMIBbIOTEPHAS MOJIEIB;

e 2 yH(dopMaIMOHHAs: MOJIEIb B MBICJICHHOM MM pa3roBOpHOH (opMme;
3 nHpopMaLMOHHAs MOJENb, BEIpa)KeHHAsl CHIEIUAIbHBIMU 3HAKaMH;

4 marepuasibHasi MOJIENb.

IK-1.3.1

3 HI/IH&MI/I‘IGCK&H MOACJIb OIIMCBIBACT

1 mpoekuio 00bEKTa;

¢ 2 n3MeHeHue 00bEKTa BO BPEMCHH,
3 UHTETPaNbHYIO CXEMY;

4 cTanmoHapHBIN 00BEKT.

IK-1.3.1

4 [Iporniecc popmanuzamnum coepKaTeNbHON (TeKCTOBOW/ hr3rueckoit)

3aga49 3aKaHYMBACTCA CO3JaHUCM CJ'ICI[YIOIJ.ICﬁ MOJCIIN:

IK-1.3.1




a) ommcaTenbHast; B) rpadudeckas;
e 0) MaTeMaTHuecKas; ') QU3NIeCKasl.

5 s mpocreiiniero moToka 0TKa30B CUCTEMBI (allapaTypbl) HHTEPBAI MK-1.3.1
BPEMEHU T MKy TOSBICHUSIMH COOBITHH TTOTYMHSACTCS
HOpMaJIbHOMY pacrpezesieHUI0
® TI0Ka3aTeNbHOMY pacipeneicauto P(t<z)=1-e-Az
1r000My pacnpeieseHuIo
PaBHOMEPHOMY pacIpeIelIeHHIO
6 VYpaBuenus KonmoropoBa onuceiBaoT IK-1.3.1
BEPOSITHOCTH OTKa3a B 00CITYKUBAHUU
® BEPOSITHOCTH COCTOSIHUN CHCTEMbI BO BPEMEHH
pacrpeiesieHle YKciaa n COObITUI Monajaromux Ha Jr000i nHTepBa z
BEPOSTHOCTH TOTO, YTO HA HHTEPBAJIC BPEMEHHU Z HE TIOSBUTCSI HU OJHOTO
COOBITHSL.
7 YKaxuTe 1enecoodpa3Hblid MOPSIOK 3TAMOB MATEMATHIECKOTO IK-1.3.1
MOJIEJIMPOBaHUs Ipolecca:
1) ananu3 pesynbTata; 3) onpeaesaeHue neaei MoJeIupoBaHus;
2) npoBeJieHUE UCCIeI0BaHus; 4) OMCK MaTEMAaTHYECKOT0 OMMCAHUS.
OTBeT COOTBETCTBYET MOCIIEA0BATEIbHOCTH:
©ea)3—-4-2-1;8)2-1-3-4;
6)1-2-3-41)3-1-4-2;
8 JuHamuueckas Mo/ieb, ONMChIBaeMasi pasHOCTHBIM/ TuddepennmanpapiM | [TK-1.Y.1
ypaBHEHHMEM Ha3bIBaeTCs JIMHEHHOM, eciin
e 1) mpaBas 4acTb COJEPKUT NIepeMeHHbIe 00BEKTa (KOOPIUHATHI)
JMHEHHOTO THTA (JTMHEHHAst KOMOWHAINS KOOPIMHAT 00BEKTa);
2) mpaBasi 9aCTh COJEPKHUT KOd(PPUIIUESHTHI TIepe ] TepeMEHHBIMA 00HEKTa
B JJMHEWHOM BHJIE, CAMH [IEPEMEHHbIC MOTYT UMETh HEIMHEHHOE
OIHCaHUE;
3) mpaBasi 4aCTh OMUCAHHSI COACPIKHUT TOJIBKO OJHO CJIaraeMoe ¢
K03 PHUIIMEHTOM MTPOTIOPINOHATHHOCTH;
4) BceBO3MOXKHBIE (ha30BBIE COCTOSTHHS HE COJIEPIKAT XaOTHUECKIX
COCTOSIHUM.
9 Mopenu oToOpakaroT MPOLECChl, B KOTOPBIX OTCYTCTBYIOT CIy4aiHbIe M[K-1.Y¥.1
BO3JICHCTBYSI Ha3bIBAIOTCA
® [ETepPMUHUPOBAaHHBIMH
JMCKPETHBIMH
HETIPEPHIBHBIMH
abCTpaKkTHBIMU
UH(OPMAITMOHHBIMHU
10 JnHaMuueckas MOJIENb Ha3bIBAE€TC YCTOWUNBOM, €CIIH M[K-1.Y¥.1
e -OyAy4H BbIBEICHHOM U3 CBOEI0 MCXOJHOI'O COCTOSTHUS, CTPEMUTCS K
HEMY;
-TIpH 3aMEHE MapaMeTpoB MOAEIH APYTrUMU 3HAaUEHUSIMU BeZleT ceOs
aHaJIOTUYHO (KakK U J0 3aMCHBI);
- IOCTUTaeT UCXOJAHOTO COCTOSIHUS MPH BO3IEHCTBUM
JeTEpPMUHUPOBAHHBIMU TIOMEXaMHU (Cpebl);
- IOCTUTaeT UCXOAHOTO COCTOSIHUS TPH BO3JCHCTBUM CIIy4aliHBIMU
nomexamu (cpepl);
11 MopenupoBaHnue — 3TO: M[K-1.Y¥.1

® -3aMCIICHUEC OJHOI'O 00BeKTa APYTUM C LECJIBIO ITOJYUYCHUS I/IH(l)OpMa]_II/II/I
0 BaXKHCHIIINX CBOMCTBAX O6’beKTa-0pI/IFI/IHaJ'Ia;




- CO3aHUE MaTepUATLHOTO ((PU3MIECKOT0) OOBEKTA TOM MIIN HHOM
TPUPOJIBI, OTPAKAIOIIETO TOIBKO HEKOTOPHIE XapaKTEPUCTHKH OPUTHHATIA;
- co3nanue 0a3bl 3HAHWIA, OTPAXKAIOIIEH MMOBEIeHHE 00BEKTa BO BPEMEHH;

12

Bribepure yTBepK/I€HNE OTHOCHTEIIFHO CUCTEMBI MAaCCOBOTO
00CITy)XKUBAHUS, KOTOPOE ouiubouHo chopMyTUPOBAHO:

- OJIHOPOJIHBIE 3asIBKM UMEIOT pa3HbIe NpaBa Ha Ha4aJl0 00CITyKUBAHHUS;
- YUCJIO YPaBHEHUH B CUCTEME PAaBHO YHCITY COCTOSTHUIA;

- O/IHO U3 CBOMCTB MPOCTEHIIEro MOTOKA COOBITUH — 3TO OTCYTCTBHE
MOCJIE/ICTBUI;

- IPOCTEUIIHI MOTOK COOBITHI €CTh MyaCCOHOBCKUH TOTOK.

IK-1.V.1
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HJ’IH NPUMCHCHUA MCTOda MOJIOBOH JEKOMIIO3UIUHU Tpe6yeTc>1

- 3HAHHEC TOJIBKO 4YaCTH Ha6J'I}OIleHI/II71, B IIpoecce NpUMEHCHUA METOZa
HUCXOOHBbIC TAHHBIC MOT'YT Il06aBJ'ISITI>C}I;

®- 3HAHWUC BCCIO pssaa Ha6H}OHCHHﬁ Cpasy nepea npuMEHCHUEM METOA,
- ,Z[O63.BJ'I€HI/IG TOYCK H606XOI[I/IMO B ITpoLecce pa60TLI METOaa.

IK-1.V.1
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Bepuduxanus IMUTAIIHOHHONW MOJIEIHU — 3TO

1) aTo yueT B Mojenu 00BEKTOB, HE BXOJSAIIUX B 00YYAIOILYIO BEIOOPKY,
HO BXOJSIHX B FCHEPAIBLHYIO COBOKYITHOCTb, 10 OTHOLICHHIO K KOTOPOH
naHHast 00ydJaromias BHIOOpKa pernpe3eHTaTUBHA;

e2) eCTb IPOBEPKA COOTBETCTBHS €€ OBEICHHS TIPEIIOIOKEHUSIM
IKCIIEPUMEHTATOPA;

3) ecTh IpoOBEpKa COOTBETCTBHS €€ MOBEICHHS HA M3MEHCHHBIX JaHHBIX.

IIK-1.B.1
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AanTUBHOCTH MOJIENH - 3TO

1) ctocoOHOCTH MOJIETH OBICTPO MPHUCIIOCA0INBATH CBOIO CTPYKTYPY U
napaMeTpsl K M3MEHEHUIO YCIIOBHIA (M3MEHEHHIO BHIOOPKH);

2) XapakTepucTHKa 0000IIaromIeii CrtocOOHOCTH MOAETH (TpUeMIIEMbIE
pe3yibTarhl Ha 00y4YE€HUH U KOHTPOJIE);

3) 3T0 y4eT B MOJieH 0OBbEKTOB, HE BXOSIINX B 00yYarOIIyI0 BEIOOPKY,
HO BXOJAIIUX B TEHEPAIbHYIO0 COBOKYIHOCTD, 10 OTHOLLIEHUIO K KOTOPO
JaHHasi o0yJaromas BIOOPKa penpe3eHTaTUBHA.

IIK-1.B.1

16

Henuneiinas 1 XaoTHUeCKast MOJICTH COOTHOCSTCS CJICAYIOIIMM 00pa3oMm:
- mr00as HeNMMHEHHAs MOJIENIb €CTh Xa0THYECKAast MOJIEIIb;

o- 1100ast Xa0THYECKass MOJEIb €CTh HEJIMHENHAS MOJIEIb;

- HeJIMHEHWHAS ¥ XaoTHdecKas MOJCJIHN €CTh cnyqaﬁHLIe ITPOLCCCHI.

IK-1.B.1
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Perpeccronnas mapamerpudeckast MOJIENb — 3TO

1) 3aBUCHMMOCTH TONBKO JIMHEHHOro BuAa flxk)=a'yktb Ha BbIOOpKE
{Xk, Y} 1=1, 105 BCEX k=1,...,7;

2) (OyHKIMS YCTAaHOBIICHUSI CTETIEHU COOTBETCTBUS HAOOpa {Xk, Yk} =1
KakoH-JIn00 (YHKIIMHU U3 3aJaHHOT'0 Habopa.

IK-1.B.1
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B pesynbrarte Hrke npeacTaBiieHHOW Moaeau simulink
1

1]

1 1
- — Scope
s
Step Integratar

MBI [IOJTy4YMM rpaduK BHIA:
° 1)

IK-1.B.1




u] ] 10

19

ITepeoOyueHne B HEHPOCETEBBIX MOAEIAX U MOJIENIAX paclo3HaBaHUs
00pa3oB - ITO SABJIEHHE, XapaKTepHU3ylolliee

1) HU3KHIA POIIEHT OMIMOOK Ha 00ydaromIel BEBIOOPKE M BEICOKUI
NPOIIEHT OMIMOOK HAa KOHTPOJIEHON BBIOOPKE;

2) HU3KUH MPOLEHT OMMOOK Ha 00yYaromeil BHIOOpKE M HU3KHI MPOIIEHT
omurOOK Ha KOHTPOJIBHOM BEIOOPKE;

3) BBICOKHIA TIPOIIEHT OMMOOK Ha 00ydaromiel BBIOOPKE W HU3KUI MPOICHT
omurOOK Ha KOHTPOJIBHOM BEIOOPKE;

4) BBICOKHII IPOIIECHT OMTHOOK Ha 00ydJaromiei BEIOOPKE M BHICOKUI
IPOIICHT OMMOOK HAa KOHTPOJBHON BBIOOPKE;

IIK-1.B.1
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B unTEIIEKTYaIFHOM aHANIN3E TAHHBIX 3AKOHOMepHOCMb (TITa0I0H
UH(pOPMAIUH) — 3TO

1) onucanne CIOXKHBIX OOBEKTOB C MOMOIIBIO OOJIee TIPOCTHIX
HOA00BEKTOB.

¢2) 510 T000€ OMOOpadiceHue U3 MPOCTPAHCTBA HCXOAHBIX JAHHBIX
(HayampHBIX HHPOPMAILUI) B IPOCTPAHCTBO 00pa30B (KJIACCOB,
(uHATBHBIX HHPOPMAITHT);

3) 3TO COBOKYMHOCTb MaTeMaTHUECKUX MOJIEIICH, YNCIEHHBIX METO/IOB,
NPOTPAMMHBIX CPEJICTB U MH(POPMAITHOHHBIX TEXHOJIOTHH,
obecrnieunBaroOIMX 00HAPYKEHNUE B SIMIMPUUECKUX JAHHBIX TOCTYITHON AJIs
UHTEpIpeTanuy HHPOPMALUU U CHHTE3 Ha OCHOBE 3TOH MHpOpMaLK
paHee HEU3BECTHBIX, HETPUBHAIBHBIX M MPAKTUYECKH MOJIE3HBIX IS
JIOCTHKEHMSI OTIPE/ICTICHHBIX Lieel 3HaHUH.

IK-1.B.1
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B pesynberare Hike npeacTaBieHHoN Moaenu simulink (Ha Bxojae —
€IMHUYHBINA CKauOK)

[ o

Step Gain

Integrator  Gain

MBI TIOJTY9HM Tpa(uK MOBEICHHUS PEIICHUS YPAaBHECHUS:
o) x=—2x+1.8u, x(0)=0

2) x=—2x+1.8, x(0)=0

3y x=—2x—-2—-1.8u, x(0)=0

IIK-1.B.1




IlepeyeHp TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOW (OPMBI
o0y4eHus1, pesicTaBieHbl B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne n/m IlepedyeHb THIIOBBIX KOHTPOJIBbHBIX PabOT
Yacts 1. Pazpaborats Mogens Simulink st momy4enus rpaduyeckoro pemeHus
nuddepeHnnanbHOro ypaBHEHUS M CUCTEMBl ypaBHEHUH, COOTBETCTBEHHO.
2
1) y'+2xy=xe, y(0)=2.
dx
@ Y
24 , X(0)=-1, (0)=0.
Bapua Y _ i y
HT 1 dt
Yacte 2. U3yuaeTcs auHamuika moTpeOIeHUsl MOJIOKa B pernone. s atoro coOpans
JlaHHBIE 00 O0BeMax CpeaHeIyIMeBOro morpedyieHus moioka (1) Y(¢) 3a 7 mecsiges.
[Toctpouts AR-mMozens B MatLab.
t 1 2 3 4 5 6 7
Y(¢) 8,16 8,25 8,41 8,76 9,2 9,78 10,1
Bapua | Yacts 1. Pazpabotats Mmoaens Simulink amns nomyueHus rpagueckoro perieHus
HT 2 | aiuddepeHraIbHOro YpaBHEeH!Us U CUCTEMbl YPaBHEHHM, COOTBETCTBEHHO.
1) ysinx+ y'cosx=1, y(0)=1.
dx
a7
2) ¢ & , X(0)=1, y(0)=-1.
@ _
=3x+2y
dt
YacTp 2. bank u3y4aer TMHaAMUKY U3MEHEHUs BEIMYMHBI AETIO3UTOB (PU3NUECKUX JIMLL
3a HecKoJIbKO JieT (MaH.$ B comoctaBuMmbIX HeHax). OOOCHOBATh U MOCTPOMTH TPEH]
nanHoro psina. [Hoctpoutrs AR-moznens B MatLab.
Bpewms, ¢ 1 2 3 4 5 6
Paszmep 2 6 7 3 10 12
JIEeTO3UTOB, Y(f)
Bapua | Yacts 1. Pazpabotats Mmoaens Simulink ams nomyueHus rpagueckoro perieHus
HT 3 | auddepeHIranbHOro YpaBHEeHUs U CUCTEMbl YPaBHEHHM, COOTBETCTBEHHO.

1 " !
D Sy =e", »(0)=1,)'(0)=0.

%:2)6—9)/
2) 1% , X(0)=—-2, p(0)=—1.
dy
—=x+8y
dt

Yacts 2. U3yuaerca nuHamuka poxkaaemoctd B Poccuu. CoOpaHbl JaHHBIE O YUCIIE
poxkaeHnsix (miH) Y(¢) 3a 7 net (2009-2015). OGocHOBaTh U MOCTPOUTDH TPEH[
nansoro psna. [Tocrpouts AR-Monens B MatLab.




t 2009 2010 2011 2012 2013 2014 2015

Y(¢) 1,767 1,788 1,796 1,902 1,895 1,947 1,944

10.4. MeTonuueckue  Marepualibl,  ONpPEIEJSIIOIIME  MPOLEAYPHl  OLECHUBAHHS
WHINKATOPOB, XapaKTEPH3YIOUIMX JTambl (HOPMUPOBAHMS KOMIIETECHIIMH, COJEpKarcs B
JIOKaNbHBIX HOpMaTuMBHBIX aktax [ YAII, periaMeHTHPYIOIIMX TOPSAOK H MPOLELYPY
MIPOBEICHUS TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH U TPOMEKYTOYHOM aTTeCTallMyd 00YJarOIIiXCs
I'YAIL

11. Meroauueckue yka3aHus i 00ydaronuXcs MO0 OCBOCHUIO JTUCIUILTAHBI

11.1. MeTtonuueckue ykazaHus [Uis OOYy4YalOUIMXCS II0 OCBOCHHIO JIEKIIMOHHOTO
Martepuaa (eciu npedycmMompeno YueOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAuYCHHUE JICKIMOHHOTO MaTepHaja — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
rIyboKoe W sICHOE M3NOXKEeHHe ydeOHoro matepuana. Ha3HaueHue COBpEMEHHOW JIEKIIUH B
paMKax JTUCIUILUTUHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHPOPMAIMIO MO TeMe, a B OCBOCHHUH
(dyHIaMEHTAIBHBIX MPOOJEeM JHWCUMIUIMHBI, METOJOB HAYYHOTO IIO3HAHMS, HOBEHIINX
JOCTHXEHUIH HaydHOW MbICIH. B ydeOHOM mpoliecce JEeKIUsl BBIIOTHSIET METOI0JIOTHYECKYIO,
OpraHM3alMoOHHYI0 U HH(popMannoHHyo (QyHKIMU. JIeknus packpbiBaeT MOHATUHHBIN anmapar
KOHKpETHOW o0nacTu 3HaHUs, €€ MpOoOJIeMbl, JaeT IeJIbHOE MNpEJICTABICHUE O JUCIHILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMH JTUCIUILTHHAMH.

[InanupyemMsble pe3ynbTaThl IPH OCBOCHUH 00YYalOMMUCS JISKIIMOHHOTO MaTepuaa:

— T[IONyYeHHWE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX OTIpe/IeIIsieTCsI IEJICBON YCTAHOBKOM K KaXK/I0M KOHKPETHOU TeMe;

— IOJy4YCHHE OIBITA TBOPYECKON pabOTHI COBMECTHO C TIPETIOIaBaTEINIEM;

— pasButHe TPOPECCHOHATHHO-ICNOBBIX  KAauecTB, JIOOBM K MpeAMeTy U
CaMOCTOSITEILHOTO TBOPUECKOTO MBIIIICHUSI.

— TOsBIICHHE HEOOXOIMMOTO HHTEpeca, HEOOXOMMOTO JIJIsi CAMOCTOSITETLHON PadoThI;

— T[ONy4YeHHWE 3HAHWH O COBPEMEHHOM YpPOBHE pPa3BUTHS HAyKH M TEXHUKA U O
MPOTHO3€ WX Pa3BUTHS Ha OJIVKaWIINe TOIBI;

— Hay4YHTbCS METOAMYECKHM o0OpabaThiBaTh Marepuan (BBIACIATH TJIABHBIE MBICIH H
MOJIOKEHUSI, MPHUXOJUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH HMX B  Pa3iUYHBIX
(hopMynHUpOBKax);

— MOJy4YeHHE TOYHOTO MOHUMAHMS BCEX HEOOXOIUMBIX TEPMUHOB H MTOHATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JIEMOHCTpPALMENd CHAlAoOB U
WCTIONIb30BAaHUEM pa3[aTOYHOT0 MaTepuana TIpH TPOBEJCHHHM KOPOTKUX TUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHSI OT/ICIbHBIX TEMATHK IO JUCIUTUTAHE.

CTpyKTYypa mpeaocTaBieHHs JEKIIMOHHOTO MaTepraa;

- Bcerymenne (BBeneHwme): oOmpeneNieHHME TEMbl, IUTAHA W IENd JISKIHH, CBS3b C
MPEIBIAYIIAMHI U TIOCIETYIONIMMHA 3aHATHAMH, IIOCTAHOBKA OCHOBHBIX BOTIPOCOB.

- O00oCHOBaHHUE aKTYaJIbHOCTH PacCMaTPHUBAEMBIX BOIPOCOB.

- M3noxxeHne OCHOBHOTO MaTepualia: pealn3alus COJACPKAHUS TEMbI, TPUBEICHHE
CUCTEMBI JI0Ka3aTeNbCTB M METOJMYECKUX BBIBOJOB. lIpuBeneHNE anropuTMa, peanu3yroero
pelieHue OCHOBHOM 3a/1auu (Mpy HEOOXOAMMOCTH).

- ®opMynHUpOBKa BOIIPOCOB MO JIEKIMH K 3a4€THOMY 3aHSTHIO.

- PexomeHanmu K BHITOTHEHUIO COOTBETCTBYIOINIEH 1a60paTOpHOI pabOTHI.

- 3akiroveHue: JIOTMYECKOe 3aBepllicHHe MOyl MaTepuana B BUAC KPAaTKUX TE3HCOB;
PEKOMEHIAINI IO cCaMOCTOSITeNTbHOU padoTe.




ITonpoOHBle MeTOIMUYECKHE YyKa3aHMs IO OCBOEHHUIO JIEKIIMOHHOIO MarepHaja
NPUBEJCHBl B Yy4eOHOM METOIMYECKOM IOCOOMH, HaXOAIIEMCs B 3JIEKTPOHHOU (hopMme B BHJE
ANEKTPOHHBIX pecypcoB 43 kadenpsl: MeToaudeckoe obecnieueHue kadeapsr 43/KommbrotepHoe
monenupoBanue/C.U. KonecHukoBa. MeToauueckue yka3aHus K BBIIOJHEHHIO J1a00OpaTOPHBIX
pabort no aucuuiuinae «KoMmnbproTepHOE MOAETUPOBAHUEY.

11.2. MeTonuueckne ykKa3aHUS i OOyJarOmmxcs IO YYacTHUI0O B CEMHUHapax (He
npeodycMompeHo yueOHbIM HIAHOM N0 OAHHOU OUCYUNTUHE)IUHE)

11.3. Meroauueckue yka3aHus Ui OOYYaIOMIUXCA IO MPOXOKACHUIO MPAKTUICCKHUX
3aHATHU (He nPedyCMOmpeno y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Meroauueckue ykazaHUs UIi OOydaromUXCs MO BBHIMOJHEHHIO JTa0OpaTOPHBIX
paboT (ecau npedycMompeHo yueOHbiM HIAHOM HO OAHHOU OUCYUNTUHE)

B xome BwmonHeHHs 1a00OpaTOpHBIX pabOT OOYYAIOUIMICA JJOIDKeH YrIyOuTh U
3aKpeNHTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAIETh COBPEMEHHOW METOJMKOW M TEXHHKOMN
JKCHEPUMEHTAa B COOTBETCTBUM C KBIM(UKAIMOHHON XapaKTepUCTUKOW 00ydaromierocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT U3 SKCIEPUMEHTAIbHO-NIPAKTUYECKOH, pacyeTHO-
aHAJIMTUYECKON yacTell M KOHTPOJIbHBIX MEPONIPUATHI.

— I[puOOpeTeHHEe HaBBIKOB HCCIIEOBAaHMS IPOLIECCOB, SBICHUA M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKperuieHHe, Pa3BUTHE M ACTAIHM3ALMUS TEOPETHYCCKHX 3HAHWH, MOJyYCHHBIX Ha
JEKIMAX;

— TONy4YeHHE HOBOW MH(POPMALUH 110 U3Y9aeMOH JUCIUILIHHE;

— I[puOOpeTeHHE  HaBBIKOB  CaMOCTOSITEIbHOM  paboTel ¢ JJaDOpaTOPHBIM
00opyIoBaHUEM U IPUOOPAMH.

3amura 1ab0opaTOpHOM PabOThl CTYIEHTA OCYLIECTBISIETCS COIJIACHO OTYETY, B KOTOPOM
JIOJKHBI OBITH OTPAYKEHBI:

1) ®UO cryaenta, rpynna, HAMMEHOBaHHUE J1TA0OPATOPHOH pabOTHI, BapuaHT (OepeTcs u3
npuioxeHus 1);

2) HayaJbHbIE JaHHbIE K paboTe (BBLAAIOTCA MpENogaBaTeieM), yKa3aHue Ha BhIOpaHHYIO
METOAMKY MOMCKA PEILICHHUS;

3) anropuTMH3anus ¥ NPOrpaMMHOE MOJIEIMPOBaHKE (COTIACHO 3a/1aHHIO);

4) oT4eT BBINONHAETCS B JOKyMeHTe word cO CKpHMHIIOTaMHu, NpUMEp OT4yeTa K
nabopaTopHoii pabore mpuBeneH B oOpasme oQopMiIeHHS B METOJMYECKOM MOCOOUH
Metoandeckoe obecnieuenne kadeaps! 43/Komnbroreproe monenmupoBanue/C.U. Konecnukosa.
Mertoaudyeckne yKazaHHS K  BBIIOJHEHHWIO  JTAOOpAaTOpPHBIX pabOT 1O  IUCIHMIUTHHE
«KomnproTepHoe MoieTMpOBaHHE».

Pesynprar paboThl mporpamMMbl TPEACTABISACTCS JUYHO CTYJSHTOM Ha 3aHATHAX (HA
KOMIIbIOTEpE WK B pexknme on-line B LMS).

3ananue U TpeOOBaHUS K MPOBEJICHHUIO JTA00OPATOPHBIX padoT

3amanus U TpeOOBaHUS K MIPOBEICHHUIO TAOOPATOPHBIX padOT, CTPYKTYpa U popma oTdeTa
0 mabopaTopHOl pabote, oOpaser; opopMIICHHsS OTYeTa O JIabOpaToOpHOW paboTe, a TaKxke
NOApOOHBIE METOAMYECKHE YKa3aHHsS 10 OCBOEHHIO JIEKIMOHHOIO MaTepuaja INpHUBEJICHBI B
y4eOHOM METOJMYECKOM MOCOOMH, HAXOAALIEMCs B AJIEKTPOHHOM (hopMe B BUE AIIEKTPOHHBIX
pecypcoB 43 xadenpel: Mertogudeckoe obOecrneuenne kadenpel  43/KommbroTepHoe
monenupoBanue/C.U. KonecHukoBa. MeToauueckue yka3aHusl K BBIIOJHEHHIO J1a00paTOPHBIX
pabot no aucuuminHe «KoMnbroTepHOe MOAEIMPOBAHUEY

Ctpyktypa u dhopMa oTdeTa 0 1a60paTOpHOH paboTe

dopma oTueTa o JabopaTOpHOM paboTe mpuBeAeHa B y4eOHOM METOJHMYECKOM 110coOuH,
HaxXoJsAlIeMCs B JJIEKTPOHHOM (opMe B BHAE HIIEKTPOHHBIX pecypcoB 43 kadeapsl:
Metonnueckoe obecnieueHue kadeaps 43/Komnsroreproe moaenuposanue/C.U. KonecHukoga.




MeTtoauueckue YKa3aHusA K  BBIIIOJIHCHUIO J'Ia60paT0pHBIX pa60T o  JUCHUILINHC
<(KOMHBIOTCpHOC MOACINPOBAHUC

TpeboBanus k odopMieHHIO 0THeTa 0 JabopaTopHOii paboTe

TpeboBanus x opopMiIeHHIO OTYETa O JTAOOPATOPHON pabOTe MPUBEACHBI B YIEOHOM
METOJINICCKOM MOCOOWH, HAXOSIIEMCS B 3JICKTPOHHON (hOopMe B BHJE DJIEKTPOHHBIX PECYPCOB
43 xadenpe: Metomuueckoe obecrneueHue kadenpol 43/KommbprotepHoe mojenuposanue/C. 1.
KonecnukoBa. MeTorueckne yka3aHUsl K BBIMOJIHCHUIO J1a00paTOPHBIX pa0OT MO JAUCIHIIIVHE
«KoMIboTepHOE MOJICTTMPOBAHHE)

11.5. MeTomuueckue yKazaHWs Ui OOYyYalOIIUXCS TIO MPOXOXKIACHHUIO KypCOBOTO
MIPOCKTHPOBAHUS/BBIIIOITHEHUST KYPCOBOH DPAaOOTHI (He npedycCMOmMpeHo YUeOHbIM NIAHOM O
OdanHoU oucyuniuHe)

11.6. MeTomuueckue ykazaHus AJis1 00y4JarOUIMXCs MO MPOXOKACHUIO CaMOCTOSTEILHOM
paboThI

B Xxone BbINOJIHEHHsS CaMOCTOSITEIbHON paboThl, 0OyUYaIOIIMICS BBIMOJIHAET paboTy MO
3aJJaHUI0 U NPU METOAMYECKOM PYKOBOJICTBE IpENojiaBaTelisi, HO 0e3 ero HemocpeACTBEHHOIo
y4acTHsl.

Jns oOywaromuxcsi mo 3ao4Hoi (opme oOydeHus, camocTosiTelabHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mnpouecce BBINOIHEHUS CaMOCTOSATENLHONW paboThl, y oOyuaromerocss (GopMupyercs
1esecooOpasHoe MIaHUPOBaHUE PabOvYero BpeMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUM M CHCTEMaTH3allMM NPUOOpETaeMbIX 3HaHHUM, 0OecreunBaeT BBICOKHMH
YPOBEHb YCIEBAEMOCTH B TIEPHOA OOYyYEHHs, TOMOTAeT IOJYyYHTh HABHIKM TOBBIIICHHS
po¢eCCHOHATHHOTO YPOBHS.

MeTtoandeckuMU ~ MaTepHalaMy,  HAMpaBISIOIMIUMH  CaMOCTOSITEIbHYIO  paboTy
00yJaroNIUuXCs SABIISIOTCS:

—  y4eOHO-MEeTOJMUYECKUI MaTepHal 1o JUCLMIUINHE,

— METOJMYECKHE YKa3aHHs I10 BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (Uit oOyuaromuxcs
0 3209HOU (opMe 00yUCHHS).

Mertoandeckne yKazaHUsT K CaMOCTOSTENbHOH paboTe TMpHBEJCHBI B Yy4eOHOM
METOAMYECKOM TTOCOOHH, HAXOISMIEMCS B DJICKTPOHHOU (hopMe B BUE DIICKTPOHHBIX PECYPCOB
43 xadenpe: Metonuueckoe obecneuenue kadenpsl 43/KommprotrepHoe moaenuposanue/C. 1.
KonecnukoBa. Mertonnueckue yka3aHHMs K BBIIOJHEHUIO CaMOCTOSATENIbHOW paboThl 1O
aucuuminHe «KoMIbloTepHOE MOAETUPOBAHUE

11.7. Meronudeckue yka3zaHHA I OOYYAIOUIMXCS IO MPOXOKACHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCYIIECTBIIEMOTO B TEYCHHUE CEMECTpa C HEJbI0 OICHMBAHMS XO/a OCBOCHUS
JVCLUTIINHBL.

Obs3amenvHo 015 3anoaHeHus npenooagamenem: YKazvl8aiomces mpebo8anus u memoobl
npogedenuss meKywe20 KOHMPOS YCNeeaemMocmu, a maxdce Kak pe3yabmamvl meKyuje2o
KOHMpOJA ~ ycnesaemMocmu — OyOym — y4umoleamvCs NpU  NPOGEOeHUU  NPOMENHCYMOUHOU
ammecmayuu.

11.8. MeTomuueckue ykazaHusi AJsi OOYYaroIUXCs MO MPOXOKIACHHUIO MPOMEKYTOUHOM
aTTecTaluu.

IIpomexxyrouHast ~ arrecTauuss  OOyyarolIMXcs  NpeAyCMaTpUBaeT  OLIEHHBAHUE
MIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHMs Mo auciuiuinHe. OHa BKIIOYAeT B
ceOst:



— D9K3aMeH — (opMa OIEHKM 3HAHW, MOJYYCHHBIX OOYYarOIMMCS B TIpOIECcCe
U3y4YeHHs BCeH AMCLUIUIMHBI MM €€ YaCTH, HAaBBIKOB CaMOCTOSTENbHON paboThl, CIOCOOHOCTH
IPUMEHATh MX I PEIICHUS IPAKTHYECKHX 3ajad. ODK3aMeH, KaK I[paBWIIO, IIPOBOJIUTCS B
[EpUO SK3aMEHALIMOHHOM CECCHUM M 3aBEpUIAECTCS AaTTECTALMOHHOM OLIEHKOH «OTJIMYHO»,
«XOPpOILOY, «yIOBIETBOPUTEILHOY, «HEYIOBIETBOPUTEIBHO.

— 3a4eT — 3TO (opMa OICHKH 3HAHUH, IMONyYCHHBIX O0yJarOmUMCs B XOJ€ U3yUCHHS
y4eOHOM IUCUUIUIMHBI B LIEJIOM WM MPOMEKYTOUHAs (110 OKOHYaHUU CEMECTPa) OLICHKA 3HAHHUM
00ydJaromumMcst TI0 OTACIBHBIM pa3esiaM AUCHUILIMHBI C aTTECTAlMOHHON OIIEHKOH «3a4TeHO»
WIH «HE 3a4TCHOM.

— uddepeHINpoBaHHbI 3adeT — 23TO (¢GopMa OLEHKM 3HAHUH, IOJTy4EHHBIX
o0ydJaromumMcst pU U3yYeHUN JAUCLUIUIMHBL, IPU BBIIOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIIEA0BATEIbCKIX PAOOT U MPOXOXKAEHUH MIPAKTUK C aTTECTALMOHHON OLIEHKON
«OTJINYHO», «XOPOIIO», «yJOBIETBOPUTEIILHOY, «HEYHAOBIETBOPUTEILHOY.



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




