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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»

ConepkaHne IUCIMIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3aHHBIX C OCHOBHBIMHU
MOHATUSIMH, METOJAMH, AQJITOPUTMAMH KOMIBIOTEPHOTO  MOJCIMPOBAHUS, OIMCAHUEM
Pa3NIUYHBIX KJIACCOB MOJIENIEH; 3HAKOMCTBOM C NMPHHIUIIAMUA UMUTAMOHHOTO MOJICITUPOBAHUS 1
crnoco0aMH WMUTALMM CIOXKHBIX CHUCTeM (Ha 0a3e MpOrpaMMHBIX CpEICTB W TAKETOB
NPUKJIAJHBIX MIPOrpaMM); C OIMCAHWEM METOJOB MMMTAlMu Ha OBM ciydaliHbBIX BEIUYUH; C
pacCMOTpEHHEM  HEKOTOpBIX  BOIPOCOB  CTaTUCTHYECKOW  0OpabOTKHM  pe3ysbTaToB
OKCHEPUMEHTOB W MHOTOMEPHBIX  JMHAMMYECKMX  JUCKPETHBIX U  HENpephIBHBIX
(cToXacTUYeCcKUX) CUCTEM YMPABJICHUS; C MOJIEISIMA 00paOOTKN OOIBIINX JAHHBIX.

[IpenonaBanue AUCLUUIUIMHBI TpEAyCMaTpUBaeT CleAylomue (OpMbl OpraHU3aLuU
ydqeOHOro  mpolecca:  (JeKuuu, JiabopaTopHble  paboThl, caMoCTOsiITeNbHas  padora
00yJaroIerocs, KOHCYJIbTaI|H).

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

OOmas TpyZA0eMKOCTh OCBOCHHS JUCIMILIMHBI COCTaBIsieT 5 3adeTHhIX efaunwmil, 180
4acoB.

S3p1K 00yUEHUS IO AUCTIUILINHE «PYCCKHM »



1. IlepeuyeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 10 JUCLUILUINHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI

[TpuoGperenne oO0y4arOIMMUCA HEOOXOAMMBIX HABBIKOB B OOJAaCTH CHCTEMHOIO
MOJICJINPOBaHMS PEAJbHBIX CUTyallMd M MpPOLECCOB: O3HAKOMJIEHHWE C THUIAMU Mofened u
NPUHIUIIAMA aHAJTUTUYECKOTO M HMMHTAIMOHHOTO MOIEIHPOBAHUS JWHAMHYECKUX CHCTEM;
pa3BUTHE HABBIKOB AJITOPUTMHU3AINH, 00paOOTKM JaHHBIX M MX peaju3anuy Ha 0ase sS3bIKOB H
MaKeTOB MPUKJIAIHBIX TPOTPAMM MOJICITUPOBAHNSI.

1.2. JlucumruimHa  BXOAWT B COCTaB  4YacTH, (OpMHUpPYEeMOW  ydJaCTHHKAMHU
00pa3oBaTeIbHBIX OTHOIICHUH, 0Opa30BaTEIbHON MPOTPaMMBI BBICIIIETO 0Opa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUEHUS 1O AUCIUILINHE, COOTHECEHHBIX C
IUIaHUPYEeMbIMH pesysbratamu ocBoeHust OI1 BO.

B pesynbraTe m3ydeHHs IUCHUIUIMHBI OOYYAIOUIMICS JOJDKEH 00IagaTh CIEAYIOIINMHU
KOMIIETEHIIMSAMH WIH UX YacTsMHA. KoMneTeHIMy 1 WHIANKATOPBl UX JOCTIKSHUS TIPUBEICHBI B
Tabnue 1.

Tabnuma 1 — IlepeueHb KOMIIETEHIMH U HHAMKATOPOB MX JOCTHKCHUS

Kon u
Kareropus (rpymnmna) Kon 1 HanmeHOBaHME UHIMKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEeHIIUU KOMIETEHIIUN
KOMIIETEHIIUU
IIK-1 Croco6nocts | [TK-1.3.1 3HaeT OCHOBBI MOJICTUPOBAHUS U
MOJIEJIMPOBATD, (hopmasbHBIE METOIBI KOHCTPYHPOBAHUS
aHAM3UPOBATH U IpOTPaMMHOTO 00ECTIeYCHUS
WCITOJIB30BaTh [IK-1.VY.1 ymeer ucnonb3oBaTh popManbHbIe
[Tpodeccuonanbuble
(dopmanbHBIE METO/Ibl KOHCTPYHUPOBAHHS IPOTPAMMHOTO
KOMITETEHIUH
METOIBI oOecrieyeHus
KOHCTPYHUPOBAHUS ITIK-1.B.1 BnageeT HaBBIKAMU MOACITUPOBAHUS U
MPOrpaMMHOIO (hopMaIEHBIMU METOJAMH KOHCTPYHUPOBAHUS
oOecrievyeHus IPOTrPaMMHOT0 00eCTIeYeHUs

2. Mecro pucuuruinHsl B ctpykrype Ol
JucuuminuHa Oa3upyercss Ha 3HAHWAX, paHee MPHOOPETECHHBIX OOYYAIOIIUMUCS TIPH
W3YYCHHHU CIICIYIOMNUX TUCIUTUINH:
— 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 uHpOpMAIUH
— O06paboTka 3KCTIEPUMEHTAITLHBI JAHHBIX

3. OOBEM ¥ TPYJOEMKOCTh JUCITUTIIAHBI
Janubsie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboTHI IO TUCHUIUIMHE (U paclpeeleHUue 9TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEe/ICTaBICHbI B
Tadnwue 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh AUCIUILTHHEI

TpynoeMKocTb 1o

Bun yae6Hoit paboThl Bcero cemMecTpam
Ne7
1 2 3

Obwasn mpyooemKocms Oucyunaunst, | 5/ 180 5/ 180




3E/ (gac)

U3 Hux uacoe npakmuueckoii n0020noeKuU 34 34
AyoumopHnwie 3anamus, BCETo 4ac. 68 68
B TOM YHCIIE:

nekiuu (JI), (gac) 34 34

npakTuueckue/cemunapckue 3anstus (I13),

(dac)

naboparopusie padbotsl (JIP), (uac) 34 34

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

JK3aMeH, (Jac) 36 36
Camocmosimensnas paboma, Bcero (4ac) 76 76
Buo npomesxcymounoi ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auet, [Jdudd. 3ay, k3. JK3.
JK3.*%)

%k
[Ipumeuanue: KaHAMIATCKUI K3aMeEH

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacnpenencHue TPYAOESMKOCTH JUCITUTUTMHBI IO pa3JieyiaM U BUJIaM 3aHATHH.
Paznensl, TeMbl TUCIUTUIMHBL U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOHIIE 3.

Ta6jmua 3— Pa3,I[eJ'II>I, TEMbI JUCHUILINHBI, UX TPYAOCMKOCTb

Jlexuuu | 113 (C3)[  JIP KII | CPC

Pazgensl, TeMBI TUCIUTUIMHEL (aac) (aac) (aac) (aac) (qac)

Cemectp 7

Paznen 1. Knacecndukanus Mmojaeseii 1 THIIOB 12 12 26
MO/JeJUPOBAHUS.

Tema 1.1. OcHOBHBIE METOIBI MOJIETTHPOBAHUS
CJIO’KHBIX CUCTEM. THIIBI MaKeTOB MPUKJIaTHBIX
TIPOTPaMM JIJIsl TOCTPOSHHS KOMITHIOTEPHBIX MO/IENEH.
Tema 1.2. UmuTanmonnoe MoaenupoBanue. Meron
Moure-Kapno. Moaenu cucreM MaccoBoro
obcyxuBanus (CMO). YpaBHenus Koamoroposa amns
BeposiTHOCTeH cocTostHn CMO. DiieMeHThI
YUCIIEHHOTO MOJIEITUPOBAHUSI.

Tema 1.3. Moaenyn HHTEILIEKTYaIbHOTO aHAIIN3a
JTaHHBIX.

Paznea 2. CtaTHcTHYeCKUH aHAIN3 Pe3yJIbTATOB 12 12 20
MOJeJUPOBAHUS.

Tewma 2.1. Bepuduxanus 1 3Ha4UMOCTb MOJIEIEH.
Tema 2.2. MonenupoBaHie BpEMEHHBIX PSIOB.

Pa3znen 3. MoaeanpoBaHue JMHEHHBIX U 10 10 30

HEeJIMHEHHBIX CUCTEM.

Tema 3.1. Mopenu JIMHENHBIX/HEMMHEHHBIX
JIUCKPETHBIX/HETIPEPHIBHBIX JTHHAMHUYCCKHX OOBEKTOB B
Simulink.

Tewma 3.2. MoJienu IeTepMHHHPOBAHHOTO Xaoca.

Hroro B cemectpe: 34 34 76

Htoro 34 0 34 0 76

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCSi B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
OOyJaromUMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHMHA,  CBS3aHHBIX C  Oyaymiei
poQeCCHOHATBHON NeSTETHHOCTHIO.




4.2. CopepxaHue pa3JeiaoB U TeM JEKIUOHHBIX 3aHITHM.
Copepxanue pa3iesioB M TEM JICKIIMOHHBIX 3aHITHIA MPUBEICHO B Tadnuiie 4.

Tabnmma 4 — ComepxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep pazgena

HazBanme n COACPIKAaHUE Pa3aACIIOB U TEM JICKIITUOHHBIX 3aHATHU

1

Tewma 1.1.

Jlexyus 1. Ionstie Monenu. Knaccudukanms BHIOB MOAETNPOBAHHUS.
MaremaTHdeckoe ¥ KOMIIBIOTEpHOE MojenupoBanue. Kiraccnguxkaris
MareMaTu4eckux mojeneid. OCHOBHbBIE MOHATHS M OOLIMHA MOIXOA K
pemIeHUI0 MPOOJIEMBI MOJICTHPOBAHUS CIOKHBIX CHCTeM. IlakeTs
NPUKIaTHBIX TMPOTpaMM JUISI MOJACTHPOBAHHSA CIOXHBIX OOBEKTOB.
Jlemoncmpayus caaiioos

Tema 1.2.

Jlexyus 2. AHaTUTHYECKOE W MMHUTAIIMOHHOE MOJCIHPOBAHUE. DTAIbI
AMHATAMOHHOTO  MOJENUPOBAaHWSA. THIBEl  TAaTYMKOB  0a30BBIX
ciydaiinpix  BenmnuuH (CB). PaBHomepnsie matunmku CB wm ux
npuMeHeHne s reHepaund CB ¢ IpoM3BONBHBIM BEpOSATHOCTHBIM
pacmpeneneauem (Meroq Moure-Kapno). [Jemoncmpayus caaioos
Jlexyuu 3-4. OcCHOBHBIE TMOHATUS W OOMIMH MOAXON K PEIICHHIO
npoOseMbl MOJETUPOBAHUS CIOXKHBIX CcHcTeM. MozennpoBaHue
0TKa30B cucTeM. CBOWCTBA IPOCTEHIIIX TOTOKOB OTKA30B. Y paBHEHHUS
KonmoropoBa mist  Qopmanuzanuu Mojeneil CHUCTEM MacCOBOTO
obcyxuBaHus. HeKoTopble THIIBI aHATUTHYECKUX MOJENE CHCTEM B
CTallHOHAPHOM W HE CTAllMOHAPHOM pPEXKUMax (yHKIHOHUPOBAHMUS.
[puHImmn BBIYHCIICHUS CTaIlMOHAPHBIX XapaKTepPHCTHK.
Jlemoncmpayus caaiioos

Jlexyus 5. UucneHHOE M UMHUTAIIIOHHOE MOJETUPOBAHNE KOHKPETHBIX
TUIOB CJIOXHBIX CHCTeM. BpemeHnHwsle nuarpammbl. Kpurepuun u
IIOKa3aTend dSKOHOMHYECKOH 3()(eKTHBHOCTH ()YHKIMOHHPOBAHUS
HEKOTOPHIX Mozeneit cucteM TMO. Jemoncmpayus cratioos

Tema 1.2.

Jlexyus 6. Monenu AJ] nnst 00paboTkn OONMBIIMX JAaHHBIX. Moaenn
pacno3HaBaHHs O0pa30B NSl TOBBIIMICHUS PENPE3eHTAaTUBHOCTH

BBIOODKH.

2 Tema 2.1.
Jlexyus 7. IlpoBepka agexBaTHOCTH Mojenell. CTaTHCTUIECKHUA aHaIN3
pe3yIbTaToOB MOJICITMPOBAHUS. OLeHHUBaHKE BEPOSITHOCTHBIX
pacmpeneneHnii U MX YHUCIOBBIX XapaKTepHCTHK. /[[eMoHcmpayus
Canoos
Tema 2.2.
Jlexyuu 8-9. MHK wu wMomenm BpeMeHHBIX psgoB. Mogenu
TPOTHO3UPOBAHUS HECTAIMOHAPHBIX CTOXACTHUECKUX BPEMEHHBIX
PSAI0B, TOPOKAAEMBIX CIIO)KHBIMH JMHAMHYECKIMH 00bEKTaMH.
MonenupoBanue TUHAMHYECKUX CUCTEM B BUje auddepeHmanbHbIx
U Pa3sHOCTHBIX YpPaBHEHHM CO CTOXAaCTHUECKOM HEOIpEeNeNeHHOCTHIO.
Jlemoncmpayus caaiioos

3 Tema 3.1.

Jlexyuu 10-11. Mogaenu nuHelHOTO TporpaMMupoBanus u makets [1I1
JUISL IOCTPOEHHSI KOMITBIOTEPHBIX MOJIENeEH.

Tema 3.2.
Jexyuu 12-13. Mopnenn neTepMHUHHPOBAHHOTO Xaoca Ha MpHUMeEpe
ABTOKOJICOAHHH. IMpaxTraeckoe HCIIOJIb30BaHUE 00BEKTOB

ACTEPMUHUPOBAHHOT'O Xaoca B TCOPUHN CHUTHAJIOB nu IS
MOJECIUPOBAaHUA PEATBHBIX CI/ITyaHI/Iﬁ B IPHUKIAJHBIX 3agavdax.
Jlemoncmpayus caaiioos




Jlexyuu

Ccnauooe

IMpUHIUIIaAX

14-15.
MHOTOMEPHBIX HEJTMHEWHBIX JETEPMUHUPOBAHHBIX CUCTEM YIIPABICHHUS
Ha TPUHIMIAX MHOTooOpaswii M BapHallMOHHOTO HWCYUCICHUS C
MHUHUMH3AIMEH [HUCHePCHH BBIXOMHOTO CHrHana. J{eMoHcmpayus

YIPABJICHUS
ACTCPMUHUPOBAHHBIX IIOMEX.
ynpasienus. [Jemoncmpayus ciauoos

MonenupoBaHue JAHUCKPETHBIX U HENPEPBIBHBIX

Ha
Bonpocst

Jlexyuu 16-17. YnucneHHOe MOAENHPOBAaHHE CaMojieToM aM(puOus Ha
MHOT000pa3usXx.

Cryuait

YCTOHYMBOCTH  OOBEKTA

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHUL

TeMbl MpaKTHYECKHUX 3aHATUI U UX TPYTOEMKOCTb IPUBEACHBI B TabiHIe 5.

Tabauna 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktndeckux | PopMbI IPaKTUYECKUX | TpPyIOEMKOCTb, |MPAaKTHYECKOH [pa3aena
/1 3aHATHH 3aHIATHI (qac) MOATOTOBKH, | JUCITHII

(dac) JIUHBI

VY4eOHbIM IIaHOM He MPEeyCMOTPEHO

Bcero

4.4. JlabopaTopHbIe 3aHATHUSL

Tembl 1a0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MTPUBEICHHI B TabiHIe 6.

Tabauna 6 — JlabopaTopHble 3aHITUS U UX TPYILOEMKOCTb

W3 Hux
. | Nepazgena
No TpynoeMKocTh, | IPaKTUYECKOH
HanmenoBanue nabopaTopHbIX padoT JACLIUTT
n/m (dac) ITOATOTOBKH,
JIMHBbI
(dac)
Cemectp 7
1 Monenu nTMHEHHOr0 IPOrpaMMUPOBAHUS 4 4 2
2 Monenu HenMHEHHOro IPOrpaMMHUPOBAHUS 6 6 3
3 MonenupoBanue  ciay4alHBIX BEIHYHH C | § 6 1
IPOU3BOJNBHBIM PACIpelieIeHHeM Ha OCHOBE
paBHOMEpHOro pacipezeneHus. Merox Monre-
Kapuio.
4 Mopenu CTaTUCTUYECKOrO MOJAEIUPOBaHUsA U | 4 4 2
MIPOTHO3UPOBAHUS JUHAMHYECKHX CHUCTEM I10
BpeMeHHOMY psiny (Ha ocHoBe MHK)
5 MonenupoBaHue HENPEpHIBHBIX MoJened - | § 6 1
JuddepeHaIbHbIX ypaBHeHHH B MatLab
6 MopenupoBaHue IUCKPETHBIX IHHAMHYECKUX | 4 4 2
MoOfieNel C OHmHCaHMEM B BHUJAE Pa3HOCTHBIX
ypaBHeHuii B MatLab Simulink
7 MogenupoBanue 00BEKTOB | 4 4 3
JICTEpPMUHUPOBAHHOTO Xaoca
Bceero 34 34

4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI

VY4eOHbIM ITaHOM HE MPEyCMOTPEHO




4.6. CamocrosiTenbHas paboTa 00y4aronIuxcst
Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTb IPUBEACHBI B TabnuLe 7.

Tabmuna 7 — Busibl caMOCTOSTEIBHOM paOOThI U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 7,
Buz camocTosTenbHOM paboThI
qac qac
1 2 3
W3yueHne TeopeTnyeckoro Matepuaia
50 50
muctuinael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brinmonnenue pedepara (P)
IToaroToBka K TeKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jlomamnee 3apanue (/13)
KonTponbasie pabotel 3a04ankoB (KP3)
[ToaroroBka kK MpoMeXyTOYHOU 2% 2%
arrectauuu (I1A)
Bcero: 76 76

5. TlepeueHb yueOHO-METOJMUECKOTO 00CCIICYCHUS
JUIsl CAMOCTOSITEIbHOM paboThl 00yUYaIOIUXCS IO AUCIUILTHHE (MOIYIIIO)
Y4eOHO-METOINIECKUE MaTepUaNbl I CAMOCTOSITEIIbHON PabOThl 00ydJaroNIMXCs YKa3aHbl B
.. 7-11.

6. IlepeueHp MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3IaHUN
[lepedyeHp MeYaTHBIX U AJIEKTPOHHBIX yUEOHBIX H3IaHUN PUBEICH B Ta0IUIE 8.
Tabnuna 8— IlepeueHp NMevaTHbIX U 3JIEKTPOHHBIX YICOHBIX H3AaHHN

Kommgectso
9K3EMIULIPOB B
Ugnf p/e c bubnnorpadpuueckas ccbuika OUOIHOTEKE
e (KpoMe DIIeKTPOHHBIX
SK3EMIULIPOB)

https://book.ru/book/917737 (mata | boes,  B.]. KommbrorepHaoe
obpamenus: 11.08.2021). MOJICIIUPOBAHUE @ KypcC JIEKIui /
boes B.[., Cemuenxko P.II. —
Mocksa : Uutyur HOVY, 2016. —

525c.
https://book.ru/book/940464 (mara | CemakuH, nr.
obpamenus: 11.08.2021). [IporpamMmmupoBaHue, YHCIEHHBIE

METOABl M MaTeMaTHYecKoe

MO/JICJINPOBaHKE : yuebHoe

mocoobune / Cemaxkun M.T.,
PycakoBa O.JI., Tapyuun E.JL,
[xapanyra A.Il. — MockBa :
KnoPyc, 2021. — 298 c¢. — ISBN
978-5-406-08626-1.

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBFHBIX PECYPCOB
MHPOPMALIMOHHO-TEIEKOMMYHHKAIMOHHOU ceTH «HTepHeT»




ITepeuenn JIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcos MH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOAMMBIX Ui OCBOCHMS JUCLMIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuuma 9 — IlepedeHb 5SIEKTPOHHBIX OOpa30BAaTEIbHBIX PECYpPCOB HHGOPMALUMOHHO-
TEJICKOMMYHHKAIIMOHHOM ceTn «HTepHEeT»
URL anpec HaumenoBanue

http://scp.sfedu.ru/study/1-5.html | DnexkrpoHHbIi yueOHUK «CHHEPreTHYECKAs TCOPHS
YIIPaBICHUS»

https://msdn.microsoft.com/ru-ru/ | OdunuanpHeIl cait komnanuu Microsoft.
Microsoft DreamSpark for Academic Institutions

http://bookash.pro/ru/t/t MATLAB/ | COoopHHK KHHT 10 MonenupoBanuio B MatLab Simulink

www.matlab.ru Koncynprammonsslii caiit nakera Matlab

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepeyenp mnporpaMMHOr0 oOOecCHeueHHs], HCIOJIB3YEMOI0 MpPH OCYILECTBIECHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCHUIIMHE.
Ilepeuenp McnoNb3yeMOro NporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— IlepeueHp mporpaMMHOTO 0OecTieUeHUsI

Ne n/m Haumenosanue
1 Onepanunonnas cuctema Microsoft Windows XP Professional
2 Microsoft Office
3 MATLAB — Simulink
8.2. [lepeueHr  HMH(DOPMAIMOHHO-CIIPABOYHBIX  CHCTEM,  HUCIOJB3YEMBIX  TIPH

OCYIIECTBIECHUU 00pa30BaTEIHLHOTO MPOIECCa M0 TUCIUTITNHE
[lepeuens WCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM TMPEJACTABICH B
Tabmume 11.

Tabauma 11— IlepeueHp nHPOPMAMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TexHHUYECKas Oa3a
CoctaB  MaTepualbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBJIECHUS
00pa3oBaTeIbHOro Mpolecca o AUCHUILIMHE, IpeicTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaIbHO-TEXHUICCKOM 0a3bl

No HanmMeHnoBaHne cocTaBHOM 4acTH Howmep aynutopun
n/m MaTepHaIbHO-TEXHUYECKON 0a3bl (pu HEOOXOAMMOCTH)

MynbsTrMe IuiiHAS JIEKOUOHHAS Ay IUTOPHUS

2 | Cneumanu3upoBaHHas J1adopaTopust Bb.M. 23-08, 23-09, 23-
10

10. OueHouHble cpeAcTBa I MPOBEACHUS POMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBIUISI TPOBENEHUS TMPOMEXKYTOUHON aTTecTaluu
00yJaromuxcs Mo AUCHUIDINHE TPUBeIeH B Tadmuie 13.
Tabnuna 13 — CocTaB OLICHOYHBIX CPEACTB I MPOBEACHHSI MPOMEXYTOUYHOM aTTecTallu

Bupx npomMeXyTO4YHON aTTecTalnuu [TepeyeHb OLICHOYHBIX CPEJICTB

DK3aMeH Cromcok BOIPOCOB K DK3aMEHY;




| TecTsl.

10.2. B kadecTBe KpUTEpUEB OLEHKM YyPOBHA c(HOpPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMUC TPUMEHsETCS S-0aipHas IIKajda OLeHKH c(HhOpMHUPOBAHHOCTH
KOMIIETEHIINH, KOTOpas MpuBeieHa B Tabuuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHast  mKama — MOIYJIBHO-PEHTHHTOBOW ~ CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHia
HCIIONIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6numa 14 —Kpurepuu onieHKH ypoBHS ¢POPMUPOBAHHOCTH KOMITCTCHIIHIA

OueHka KOMIIETEHLIH X .
I — apaKTepucThKa CHOPMHUPOBAHHBIX KOMITCTEHIIHI
— oOydJaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHat;
— YBEPEHHO, JOTUYHO, TOCIETOBATENBHO U TPAaMOTHO €T0 U3J1aracr;
COTIHIHOY — ONMPAsACh HAa 3HAHHWA OCHOBHOW M JONOJIHUTEIBHOU JIUTEPATYPEI,
GATCHOY TECHO IIPUBS3BIBAET YCBOCHHBIE HAay4HbIE NOJIOKEHUS C MPAKTUYECKON
JEATEILHOCTBIO HAIIPaBJICHHUS;
— yMeJl0 000CHOBBIBAET U apIyMEHTUPYET BbIIBUTaEMbIE€ UM UJIEH;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— cBOOOJIHO BJIAJICET CUCTEMOMN CHCIIMATU3NPOBAHHBIX TIOHSATHH.
— 00yJaroUIHiACs TBEPJO YCBOMII MPOTPAMMHBIN MaTepHall, TPAMOTHO H
[0 CYHIECTBY M3JaraeT e€ro, ONWpasch HAa 3HAHUS OCHOBHOM
JIUTEPATYPHL,
(XOpOIIIOY — HE JI0IyCKaeT CYLIECTBEHHbIX HETOYHOCTEN; 5
— YBSI3bIBAET YCBOCHHBIE 3HAHMS C IPAKTUYECKOH JAESITEIbHOCTBIO
<«GaYTCHOY
HaIlpaBJIEHUS;
— aprYMEHTHUPYET Hay4HbIE [10JI0KECHHUS;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— BIIAJIEET CUCTEMOMN CIIENNATIN3HPOBAHHBIX MTOHATHM.
— 00y4JaroUINiACsi YCBOWJI TOJBKO OCHOBHOW MPOTPAMMHBIA MaTepHal,
[0 CYIIECTBY M3JAraeT €ro, ONUpasCh HA 3HAHMS TOJBKO OCHOBHOM
JIUTEPaTYpPhl;
— JIONyCKaeT HECYLECTBEHHbIE OIIMOKU 1 HETOYHOCTH;
«yZIOBJIETBOPUTEIIEHOY .
GATTCHOY — HCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM TNPUMEHECHHH 3HAHHWI
HaIpaBJICHUS;
— cnabo apryMeHTHPYeT HaydHbIE TIOJ0KEHUS;
— 3aTpyaHsETCS B JOPMYIMPOBAHUN BBIBOJIOB B 000OIICHHIA;
— 4aCTUYHO BJAJIEET CUCTEMON CIIEIMAJIN3UPOBAHHBIX IOHATUH.
— O0ydJaroUuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIIECTBEHHblE  OIIMOKM W HETOYHOCTH  HpHU
«HEYIOBJICTBOPUTEIILHO» ;
e 3AUTCHOY paccMOTpeHHH po0IeM B KOHKPETHOM HaIpaBJICHHH; 5
— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUIL;
— HE MOKET apryMEHTHPOBAaTh Hay4HBIE MOJIOKEHHS;
— He GOPMYJIMPYET BBIBOJIOB M 00OOIIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 33JaHUS WU UHBIE MaTEpHAIIbI.
Bompocs (3agaun) amnst 3x3aMeHa npejcTaBieHbl B Tabmure 15.

Tabmuna 15 — Bonpocs! (3amaun) 1i1st 5K3aMeHa

Kon

Ne /it [lepeuens BompocoB (3ama4) IS SK3aMeHa
WHAMKATOpa

1 [MonsiTme wmopenu. Krnaccudukamms BumoB wmopmenmposanus. | [TK-1.3.1
MaremaTuyeckoe H KOMIBIOTEPHOE MO/IEJIMPOBaHNE.
Knaccudukarmst marematinaeckux mozesneil. OCHOBHBIC TTOHATHS U
0o0IIMi MOIX0A K PELICHUI0 MPOoOJeMbl MOJESITHUPOBAHUS CIOKHBIX




cucteM. [lakeThl NPUKIAAHBIX TPOrpaMM Ui MOJAETUPOBAHUS
CIIO’KHBIX O0OBEKTOB.

Tumnbl naTynkoB 0a30BbIX ciy4yaiHbIX BennuuH (CB). PaBHOMepHbIe
matankn CB  w wx mpumenenwe g reHepammu CB ¢
MIPOM3BOJILHBIM BEPOSTHOCTHBIM pacmpeneneHueM (Meron Monre-
Kapmo).

MonenupoBaHnre 0Tka3oB cucreM. CBOMCTBa MPOCTEUIINX TOTOKOB
oTKa30B. YpaBHeHMs KommoropoBa [uid coCTOSHUH cucTeM
MaccOBOT0 00CTYKMBaHUsl (CTAMOHAPHOM M HE CTAIIHOHAPHOM).

AHanmuTHYecKOE W HUMHUTAIMOHHOE MOJCNHMpOBaHHE. JTarlbl
MMUTAllMOHHOTO  MOJCIHUPOBAHUSA.  JTambl  UMUTAIMOHHOTO
MOJEITHPOBAHUS (b YHKITMOHUPOBAHUS CIIOKHBIX CHCTEM.
Bpemennsie muarpammel. Kputepun u mokaszatenn 5KOHOMHUYECKOH
3¢hHEKTHBHOCTH (DYHKIIMOHHPOBAHKS HEKOTOPBIX MOJICIICH CHCTEM.

IMpoBepka anekBatHOocTH Mojenel. CTaTHUCTHUCCKUA aHAIN3
pe3yiabpTaToB  MonenupoBaHus.  OICHHBaHHE  BEPOSATHOCTHBIX
pactpefielieHHid W WX YHCIOBBIX XapaKTEPUCTHK. 3HAYAMOCTh
MOJICIICH.

MonenupoBanne BpemeHHoro psiga. MHK.

Mojen NPOrHO3UPOBAHUS HECTAIMOHAPHBIX CTOXACTUYECKUX
BPEMEHHBIX PSJIOB, TOPOXKIAEMBIX CIIOXKHBIMA JUHAMHYECKUMHU
00BEKTAMH.

IIK-1.V.1

Mogenn JeTepMHUHHUPOBAHHOTO Xaoca Ha TMpUMepe OOBEKTOB
Qeiirenbayma, Depxronbcta, Jlopenna, Pames. IIpaktudeckoe
WCIIOJIb30BaHUE OOBEKTOB JETEPMUHHUPOBAHHOTO Xaoca B TEOPUH
CUTHAJIOB M ISl MOJCIUPOBAaHUS pEabHBIX CHUTyallud B
IIPUKJIAIHBIX 337a4ax.

MOI{GJ’II/IpOBaHI/Ie JUCKPETHBIX MHOTOMEPHBIX HEJIMHCHHBIX
ACTCPMUHUPOBAHHBIX CHUCTEM YIiipaBJICHHUSA Ha OpUHIOHIIax
MHOFOO6p33PIf/JI 1 BApUAUOHHOI'O NCUHCJICHUS.

10

MozenupoBaHue CIOXKHBIX AWHAMUYECKUX CHCTEM B BHJE CHCTEM
OOBIKHOBEHHBIX IU(QepeHnaNbHbIX YPaBHEHUN C JIMHEHHOH U
HEJIMHEIHON NMPaBOM YacThIO.

11

JlckpeTHbIe M HeNpepbIBHbIE HEMUHEHHBIMU Monenu B Simulink.
Juddepennuanbaple U pa3HOCTHBIC YPABHEHUSL.

12

[Ipocreifmas BapualMoHHast 3afada. [IpUHIMI MUHUMAJIBHOTO
IEeNCTBUA.

13

MonenupoBaHrue HETUHEMHON 2-MEpHOW CHCTEMBlI yIpPaBICHHUS Ha
3aJaHHOM MHOroo0pasuu. IIpUMHIMI MUHUMAalIbHOTO I€HCTBUS U
(YHKIMOHAJ KAYeCTBa CHHEPreTHYECKOTO YIPaBJICHHSL.

14

Metonsl M MOIENM HWHTEJUIEKTYaJIbHOTO aHalu3a U 00paboTKH
OOJBIIUX JJAHHBIX.

IIK-1.B.1

Bompocsr (3agaun) ans 3adera / qudd. 3auera npeacraBieHsl B Tabmuie 16.

Tabmuna 16 — Bonpocsl (3amaun) st 3aueta / nudd. 3adyera

Ne i/t

[Tepeuens BompocoB (3aaa4) 1i1s 3aueta / nudd. 3auera

Kon
WHIMKATOpa

VY4eOHbIM IUIaHOM HE NPEyCMOTPEHO

Ilepeyenp TeM A KypcOBOIO NPOEKTHPOBAHMSA/BBINOIHEHUSI KypcOBOH paboOThI
npeacraBieHbl B Tabmuie 17.

Tabauua 17 — IlepeueHpb TeM Ui KypCOBOIO MMPOSKTHPOBAHUS/BBIIOJHEHUS KYPCOBOM paboThI

Ne i/

[TpumepHBIii nepedeHs TeM ISl KypCOBOIO IPOEKTUPOBAHUS/BBITIOIIHEHHS

KypcoBoil paboTbI




| Y4eOHBIM IUTAHOM HE TPEyCMOTPEHO

Bompocsr s mpoBefieHHST TMPOMEXKYTOYHOM aTTeCTallil B BUJE TECTHPOBAHUSA
MpeCTaBiIeHBI B Ta0mwmie 18.

Tabmuna 18 — IlpumMepHbIil IepedeHb BONPOCOB Il TECTOB

Ne . Kon
[IpumepHBIii IepeueHb BOIPOCOB IJIsl TECTOB
/1 WHAMKATOpa
1 KommerorepHast Mogens - 3To IK-1.3.1
1 nHpOpMaMOHHAS MO/IENb, BRIPAKCHHAS CTICIMAIEHBIMU 3HAKAMU;
2 CTpYKTYpHasl cXema MpOorpaMMbl;
e 3 MOzIENb, peaIN30BaHHAs CPEACTBAMH IIPOTPAMMHOM Cpebl;
4 dusnveckas MOJICIb.
2 Bep6anbnas mozens - 3To IK-1.3.1
1 KOMIIBIOTEpHAS MOJEIE;
e 2 yH(MOpMAIIMOHHASI MOJICNTb B MBICIICHHOM WJIM Pa3rOBOpHOU (opme;
3 nHpopMaLMOHHAs MOJENb, BEIpa)KEHHAsl CHIEIUAIbHBIMU 3HAKaMH;
4 marepuasibHasi MOJIENb.
3 JlnHaMudeckast MOJIeNib OMMMCHIBACT IIK-1.3.1
1 mpoexiuio 00beKTa;
e 2 3MeHEHNE 00BEKTa BO BPEMEHH;
3 UHTErPalbHYIO CXEMY;
4 cTarmoHapHEIN 00BEKT.
4 [ponecc popmanuzanuu coaepKaTeNbHON (TEKCTOBOMH/ (PU3NIECKOI) IK-1.3.1
3a/1a4yl 3aKaHYMBAETCS CO3/IaHUEM CIICAYIOLIEH MOJEIIH:
a) onucaTenpHas; B) rpaduueckas;
e 0) MmaTemMaTuyeckas; ) huzndeckas.
5 s mpocreiiniero moToka 0TKa30B CUCTEMBI (alnapaTypbl) HHTEPBAI IK-1.3.1
BPEMEHH T MEX/Y HOSABICHUAMH COOBITUH MOAYMHSAETCS
HOPMAJIbHOMY PaCHpeeIeHUIO
e MoKazaTeNsHOMY pactpenencHuto P(1<z)=1-e-Az
J000MY pacIpeIeICHAT0
PaBHOMEPHOMY pacIpeIesIeHHUIO
6 VYpasuenust Konmmoroposa onucsiBarot IK-1.3.1
BEPOSITHOCTH OTKa3a B 00CITYKUBAHUU
® BEPOSITHOCTH COCTOSIHUN CHCTEMBI BO BPEMEHH
pacrpeiesieHle YKcia n COOBITUI Monajaromux Ha 0001 nHTepBa z
BEPOSITHOCTH TOTO, YTO HA HHTEPBAJIC BPEMEHHU Z HE TIOSBUTCSI HU OJHOTO
COOBITHSL.
7 YKaxxuTe 1enecoodpa3Hblid MOPSIOK 3TAMOB MATEMATHIECKOTO IK-1.3.1
MOJIEJIMPOBaHUs Ipolecca:
1) ananu3 pesynpTaTa; 3) onpeaeseHue 1esieid MOAeINPOBAHNUS;
2) nmpoBeneHue Hccaea0BaHus; 4) IOUCK MaTEMaTHUYECKOTO ONMCAHUSL.
OTBET COOTBETCTBYET MOCIIEI0BATEIBHOCTH:
©ea)3—-4-2-1;8)2-1-3-4;
0)1-2-3-41)3-1-4-2;
8 JuHamuueckas MO/ieTb, ONMChIBaeMasi pasHOCTHRIM/ MU depentmanpabpiM | [TK-1.3.1

ypaBHEHHEM Ha3bIBAaETCS JINHEHHOM, eciu

e 1) mpaBas 4acTb COJIEPKUT NIepeMeHHbIe 00BEKTa (KOOPIUHATHI)
JTUHEHHOTO THMa (IMHEHHAs KOMOMHAIUS KOOPJAMHAT 00BEKTA);

2) mpaBasi 4acTh COJEPKUT KOAPPUIIMEHTHI Iepe/i NepeMEHHBIMU 00BbEKTa




B JINHEITHOM BHJIE, CAMH TIEPEMEHHBIC MOTYT HMETh HEITMHEIHOE
OTIMCaHHE;

3) mpaBasi 4aCTh OMUCAHMSI COACPIKHUT TOJIBKO OJJHO CIaraeMoe ¢
K02(pPHUIIMEHTOM MTPONIOPINOHATHHOCTH;

4) BceBO3MOXKHBIE (ha30BBIE COCTOSTHHS HE COIEPIKAT XaOTHUECKIX
COCTOSIHUM.

Mopenu oToOpaxaroT MPOLECCHl, B KOTOPBIX OTCYTCTBYIOT CITy4JaifHbIe
BO3JICUCTBYSI Ha3bIBAIOTCA

® [eTepMHUHHUPOBAHHBIMU

JUCKPETHBIMU

HETPEPbIBHBIMU

abCTpaKTHBIMU

UH(QOPMALIMOHHBIMU

IK-1.3.1

10

JuHamuueckast MOJIeTTb Ha3bIBACTCSl YCTOMUUBOM, €CIH

e -Oyly4H BBIBEJICHHOU U3 CBOETO UCXOJHOTO COCTOSIHHS, CTPEMHUTCS K
HEMY;

-TIpY 3aMeHe MapaMeTPOB MOJICH JPYTUMH 3HAYCHUSIMH BeJIeT ceOs
aHaJIOTUYHO (KakK W J0 3aMCHBI);

- IOCTHTAEeT UCXOTHOTO COCTOSIHUS TIPY BO3JCHCTBUU
JIETEPMHUHUPOBAHHBIMU TTOMEXaMHU (CpeJibl);

- IOCTUTAET UCXOTHOTO COCTOSTHUS TPU BO3ACHCTBUU CITyYaiHBIMH
noMexamu (cpeabl);

IIK-1.V.1

11

MopenupoBaHue — 3TO:

® -3aMeMIeHNe OJHOTO O0BEKTA APYTHM C IEIBIO MOTyYeHHUS HHPOPMALUU
0 BaXKHEHIINX CBOWCTBAaX OOBEKTa-OpUTHHATIA;

- CO3aHUE MaTepUATLHOTO ((PU3MIECKOT0) OOBEKTA TOM MUIIN HHOM
TPUPOJIBI, OTPAKAIOMIETO TOIBKO HEKOTOPHIE XapaKTEPUCTHKH OpUTHHATIA;
- co3nanue 0a3bl 3HAHWIA, OTPAXKAIOIIEH MOBEIeHHEe 00BEKTa BO BPEMEHH;

IIK-1.V.1

12

Bribepure yTBepK/IeHINE OTHOCUTEIIBHO CUCTEMBI MAaCCOBOTO
00CIyXKUBaHUS, KOTOPOE 0uubouHo chOpMyITUPOBaHO:

- OJTHOPOJIHBIC 3asIBKM UMEIOT pa3HbIe IMpaBa Ha HAYaJl0 00CITyKUBAHHUS;
- YHCIIO YPAaBHEHHUH B CHCTEME PAaBHO YHCITy COCTOSTHUI;

- OJJHO U3 CBOMCTB NMPOCTEHIIETO MOTOKA COOBITUN — 3TO OTCYTCTBHE
MOCJIEACTBUH;

- IPOCTEUIIHIA MOTOK COOBITHI €CTh MyaCCOHOBCKUHN TOTOK.

IIK-1.V.1

13

Jlnis npuMeHeHusl MeTo/1a MOJIOBOM JIEKOMITO3UIIMU TpeOyeTcs

- 3HaHHUE TOJIbKO YacTU HaOMII0eHUH, B IIpoliecce MPUMEHEHHs MeToja
UCXOJIHBIE IaHHBIE MOTYT JJOOABIATHCS;

- 3HAHWE BCETO psia HAOIIOIEHHI Cpasy mepe/ MPUMEHEHHEM METO/1a;
- mobaBiieHNE TOYEK HEOOXOANMO B IIpoIiecce paboThl METOIa.

IIK-1.V.1

14

Bepudukamnus UMATAIIIOHHONH MOJENH — 3TO

1) aTo yueT B Mojenu 00BHEKTOB, HE BXOSAIIUX B 00YYAIOIIYIO BEIOOPKY,
HO BXOJSIIMX B F€HEPAIbHYIO COBOKYITHOCTb, 110 OTHOILIEHHUIO K KOTOPOM
JaHHas o0ydJarolas BHIOOpKa perpe3eHTaTUBHA;

e2) ecTh IPOBEPKA COOTBETCTBUS €€ MOBEACHUS IPEATIONIOKEHUIM
9KCIEPUMEHTATOPA;

3) ecTh IpoBEpKa COOTBETCTBHS €€ MOBEICHHS HA M3MEHCHHBIX JTAHHBIX.

IK-1.V.1

15

AanTUBHOCTH MOJIENH - 3TO
1) cnocoOHOCTH MOJIESIN OBICTPO NMPHUCIIOCA0INBATH CBOIO CTPYKTYPY H

IIK-1.V.1




napaMeTpsl K M3MEHEHUIO YCIIOBHIA (M3MEHEHHIO BHIOOPKH);

2) XxapakTepucTHKa 0000IIaromeil ClIocOOHOCTH MOAETH (TpUeMIIEMbIe
pe3ysbTaThl Ha 00yYE€HUHU U KOHTPOJIE);

3) 3TO y4eT B MOJieH 00BEKTOB, HE BXOSIINX B 00yYarOIIyI0 BEIOOPKY,
HO BXOJAIIMX B TEHEPAIbHYIO0 COBOKYIHOCTD, IO OTHOLIEHUIO K KOTOPOi
JaHHasi o0yJaromas BEIOOPKa penpe3eHTaTUBHA.

16

Henuneiinas n XaoTHUECKast MOJICIH COOTHOCSTCS CJICIYIOIIMM 00pa3oMm:
- mr00as HeMMHEHHAs MOJIENb €CTh Xa0THYECKAst MOJIEIIb;

- I00ast Xa0TUYECKask MOJIENb €CTh HETMHEHASI MOJIETIh;

- HEIMHEWHAs M Xa0THUYecKasi MOJIeNIU €CTh CIyYailHbIe MPOLIECCHI.

[IK-1.B.1

17

Perpeccronnas napamerpuieckast MOJeNb — 3TO

1) 3aBUCHMOCTH TOJBKO JMHEWHOTO BHIA f(xk)=a'yk+h Ha BBIOOpPKE
{Xk, Y&} i=1, 1051 BceX k=1,...,7;

2) (hyHKIUS YCTAHOBIICHUS CTETICHN COOTBETCTBUSA HAOopa {Xk, yi} k=1
Kakoi-mr00 QyHKIMHU U3 3aJJaHHOTO HAbopa.

IIK-1.B.1

18

B pesynbrarte Hrbke npeacTaBieHHON Moaenu simulink
1

1 1
- — Scope
s
Step Integratar

MBI TTOJTyYHM TpaduK BHIA:
° 1)

u] ] 10

IIK-1.B.1

19

[TepeoOyueHne B HEHPOCETEBBIX MOACISIX U MOJIEIISAX PACTIO3HABAHUS
00pa3oB - 3TO SIBJICHUE, XapaKTepH3YyIoIlee

o 1) HU3KHI MPOIEHT OMMOOK Ha 00y4aroniel BEIOOPKE U BHICOKHIA
HPOLICHT OMIMOOK Ha KOHTPOJIBHOW BBIOOPKE;

2) HU3KHHA MPOLIEHT OMTMOOK Ha 00ydYarolel BEIOOPKE W HU3KHHA MPOIEHT
OIIMOOK Ha KOHTPOJILHOM BHIOOPKE;

3) BBICOKHMIA MMPOIIEHT OMIMOOK Ha 00y4aromiel BEIOOPKE U HU3KUH MPOIEHT
OIIMOOK Ha KOHTPOJILHOM BBIOOPKE;

4) BBICOKHI MPOIIEHT OTHOOK Ha 00ydYaroliel BEIOOPKE W BHICOKHIA
HPOLICHT OMIMOOK Ha KOHTPOJIBHOW BHIOOPKE;

IIK-1.B.1

20

B uHTeNIeKTyanbHOM aHaNN3e TAHHBIX 3aKOHOMepHOCHb (I1a0JIOH
uHbOpMAIUH) — 3TO

1) onrcaHue CIOKHBIX 00BEKTOB C MOMOLIBIO OOJIee MPOCTHIX
HO0JJ00BEKTOB.

¢2) 510 TI000€ OMOoOpadiceHue U3 MPOCTPAHCTBA HCXOAHBIX JAHHBIX

IIK-1.B.1




(HayapHBIX HHPOPMALIUI) B IPOCTPAHCTBO 00Pa30B (KJIACCOB,
(uHATBEHBIX HHPOPMAITHT);

3) 3TO COBOKYMHOCTb MaTeMaTHYECKUX MOJIEIICH, YNCIIEHHBIX METO/IOB,
NPOTPaMMHBIX CPEJICTB U MH(POPMAITHOHHBIX TEXHOJIOTHH,
o0ecrneynBarIMX 00HAPYKEHHUE B SMITUPUIECKUAX JTAHHBIX TOCTYITHOM ISt
UHTEPIIpEeTanuy HHPOPMAIIUU ¥ CHHTE3 Ha OCHOBE 3TOH MHPOPMALINH
paHee HEeM3BECTHBIX, HETPUBHAIBHBIX U MPAKTHYECKH MOJIE3HBIX IS
JIOCTHKEHHUsI OTIPE/IeTICHHBIX I1eJIel 3HAHUM.

21 B pesynbrarte HUKE nipeAcTaBieHHON Moaenu simulink (Ha Bxome — [IK-1.B.1
ETMHUIHBIA CKAYOK )

[ o

Step Gaini

Integrator  Zain

MBI ITOJTY9IUM TpadUK MOBEACHHUS PEIICHUST YPaBHEHMUS:
ol) x=-2x+1.8u, x(0)=0

2) i=-2x+1.8, x(0)=0

3y x=—-2x—-2-1.8u, x(0)=0

[lepedeHp TeM KOHTPOJBHBIX PAa0OT MO AMCHUILIMHE OOYYAOUIMXCS 3a04HOW (OPMBI
o0yueHus1, TIPEJICTaBIICHBI B TadIuIE 19.

Ta6numa 19 — IlepedyeHb KOHTPOIBHBIX PabOT

Ne n/m [lepeueHb KOHTPOIBHBIX PAOOT

He npenycMmoTpeHo

10.4. Meroauueckue  MaTepualibl,  ONpENCNAIOUIME  HPOLEAYpbl  OLEHMBAHUS
MH/IMKAaTOPOB, XapaKTEpU3YIOUIMX JTambl (OPMUPOBAHMSA KOMIIETEHIMH, coJepKarcs B
JIOKaNbHBIX HOpMaTuBHBIX akTtax [YAII, pernamMeHTHpyOIMX HOPSIOK M MPOLERypy
MIPOBEIEHUS TEKYIEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluu 00y4aroluxcs
I'VAIL

11. Meroauueckue yka3aHus i 00y4aroNUXCcs MO0 OCBOCHUIO JTUCIUILTAHBI

11.1. MeTtonuueckue yka3zaHusi [Uis OOYy4YalOUIMXCS II0 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana (eciu npedycCMompeHo YieOHbIM NAAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAYEHHUE JIEKIHUOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oOKoe W SICHOE H3JIOXKeHHe yueOHoro matepuana. Ha3HaueHne COBpEMEHHOW JIEKIUH B
paMKax JUCLMIUIMHBI HE B TOM, 4TOOBI MOJYyYUTh BCIO MH(OpMAIMIO MO TEME, a B OCBOCHUU
GbyHAaMEHTaIbHBIX MPOOJEeM JAWCUMIUIMHBI, METOJOB HAy4YHOrO IIO3HAHMs, HOBEMIIMX
JOCTHKEHUH HayyHOH MbIciU. B ydueOHOM mporecce JeKIHs BBIIOIHIET METOJ0J0THYECKYIO,
OpraHU3allMOHHYI0 M MH(OPMALMOHHYIO (QYHKIMH. JIeKIMs pacKpblBaeT MOHATUIHBIN anmapaT
KOHKPETHOH 00JacTH 3HaHMA, €€ IMpoOJeMbl, AaeT LEeJIbHOE IPEJCTaBICHUE O AMCLUIIMHE,
MOKa3bIBAET B3aMMOCBSI3b C APYTUMHU AUCHUILIMHAMU.

ITnanupyemMsble pe3ynbTaThl IPU OCBOCHUH 00yYalOIMMUCS JEKIIMOHHOTO MaTepuana;

— TOJy4YeHHE COBPEMEHHBIX, ILEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX ONPEAENSIETCS LEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— IOJy4YEHHE OIbITa TBOPUYECKON pabOThl COBMECTHO C IPENoAaBaTelieM;




— pa3BuTHE TNPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIOOBM K  TOpeaMeTy |
CaMOCTOSITENILHOI'O TBOPYECKOT'O MBIIIJICHUS.

— MOSIBJICHHE HEOOXOIMMOI0 HHTEpeca, HE0OX0IMMOTro /ISl CAMOCTOATEIbHON pabOThI;

— T[ONy4YeHHWE 3HAHWA O COBPEMEHHOM YpPOBHE pPa3BUTHS HAyKH M TEXHUKA U O
MPOTHO3€ WX Pa3BUTHS Ha OJMKaWIINe TObI;

JIEKUMOHHBIA MaTepuall MOXKET COMPOBOXIATHCS JIEMOHCTpPALMENd CHalgoB U
WCTIONIb30BAaHUEM pa3JaTOYHOT0 MaTepuana TIpH TPOBEJCHHHM KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHUSI OT/IEJIbHBIX TEMATHK MO JUCLUILINHE.

CTpyKTypa IpeaocTaBaeHus JEKIMOHHOIO MaTepuaa;

- Bcerymienue (BBeleHue): ONpeneNeHUE TeMbl, IUIaHA M LENu JIeKLHUH, CBs3b C
IPEIbIAYIIMMHI U HOCIEYIOUMMHU 3aHATUAMH, IOCTAHOBKA OCHOBHBIX BOIIPOCOB.

- O60CHOBaHNE aKTyaJbHOCTH PACCMATPUBAEMBIX BOIIPOCOB.

- H3noxxeHne OCHOBHOI'O MaTepuala: pealu3alusl COJAEpXKAHUS TEeMbl, NpHUBEICHHUE
CHCTEMBI J0Ka3aTeNIbCTB U METOAMYECKUX BbIBOJOB. IlpuBeneHue anropurMa, peaau3yrouiero
penieHre OCHOBHOM 3a1aun (P HEOOXOAMMOCTH).

- ®opMynHUpOBKa BONPOCOB IO JEKIUU K 3a4€THOMY 3aHATHIO.

- PekomeHnganmu K BBIIOJIHEHUIO COOTBETCTBYIOIIEH JJaOOpaTOPHOI pabOTHI.

- 3aK0YeHne: JIOTHYECKOEe 3aBEepIICHUE MOJadd MaTepuayia B BUAC KPATKUX TE3UCOB;
PEKOMEHAINI IO CAMOCTOSATEILHON padoTe.

[MogpoOHBIE MeTOMMYECKHE yKa3aHWS IO OCBOCHHWIO JIEKIIMOHHOTO MarepHaja
MPUBECHBI B Y4€OHOM METOIMYECKOM ITOCOOHH, HaXOAIIEMCS B 3JICKTPOHHOU (hopMme B BHIE
ANIEKTPOHHBIX pecypcoB 43 xadenpsl: Meronuueckoe obecriedenne xkadenpsl 43/KomnbroTrepHoe
monemupoBanune/C.U. KonecankoBa. MeToaudeckne yka3aHUsl K BBITIOJHEHHIO Ja00OpaTOPHBIX
pabot no auctumnHe «KoMmbroTepHOE MOACTHPOBAHUEY.

11.2. MeTonuueckne ykKa3aHUS Ui OOyYarOmMXCs IO YYacTHUI0O B CEMHUHapax (He
npeodycMompeHo yueOHviM NIAHOM RO OAHHOU OUCYUNTUHE)

11.3. Meroauueckue yka3aHus Juid OOYYalOIIMXCS MO MPOXOKICHUIO MPAKTUYECKUX
3aHATUHN (He npedyCMOmpeno y4eOHbLM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Meroauueckue ykazaHus Uil OOy4yaroIMXCs IO BBINOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xonme BbInoiHeHUs 1a0OpaTOpHBIX pa®OT oOOydaroUIMics MOJDKEH YIIyOuTh U
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOM METOJMKONW M TEXHMKOMH
HKCHEPUMEHTAa B COOTBETCTBUM C KBIM(UKALMOHHON XapaKTepUCTUKOW 00ydaroierocs.
Brinonnenue n1abopaTopHbIX pabOT COCTOMT U3 SKCIEPHUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
aHAJIMTUYECKON yacTel M KOHTPOJIBbHBIX MEPONIPUATHI.

— mpuoOpeTeHHe HaBBIKOB HCCIICOBAaHHUSA IIPOLIECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKperuieHue, pa3BUTHE M JAETalu3allusl TEOPETHYECKHX 3HAHUHM, MOJyYEHHBIX Ha
JEeKIMAX;

— TOJy4YeHHE HOBOW MH(POPMALIUH 110 N3Y9aeMOH JUCIUILIHHE;

— mpuoOpeTeHHEe  HAaBBIKOB  CAMOCTOSTEIBHOH  padOTel ¢ JTaOOpaTOPHBIM
00opyaoBaHHEM U TIPHOOpaMHL.

3ammra 1ab0opaTOpPHOI PabOTHI CTYIEHTA OCYHIECTBISIETCSI COTIACHO OTYETY, B KOTOPOM
JIOJKHBI OBITh OTPAYKEHBI:

1) ®UO cryaenta, rpymnna, HAMMEHOBaHHUE J1A00OPATOPHOH paboTHI, BapuaHT (OepeTcs u3
npuioxeHus 1);

2) HavaJbHbIE JaHHbIE K paboTe (BBLAAIOTCA MpENogaBaTesieM), yKa3aHue Ha BhIOPaHHYIO
METOAMKY MOMCKA PEILCHHUS;

3) anropuTMH3anus ¥ NpOrpaMMHOE MOJIEIMPOBaHKE (COIIaCHO 3a/1aHHIO);

4) oT4eT BBINONHAETCS B JOKyMeHTe word CO CKpHUHIIOTaMHu, NpUMEp OT4yeTa K
nabopatopHoii pabore mTpuBeqeH B o00paze oOQOpMIICHHS B METOAUYECKOM TMOCOOWHU



Mertonnueckoe obecnieueHue kadeaps 43/Komnsrotepaoe moaenuposanue/C.U. KonecHukoga.
Mertoaudeckue ykazaHMs K  BBINOJHEHHIO  JITAOOpAaTOpHbIX pabOT MO  JUCHMIUIMHE
«KomnbrorepHoe MoeIHpOBaHUEY.

PesynpTar pa®oThl mporpamMmbl HpEACTaBIAETCS JUYHO CTYJEHTOM Ha 3aHATHAX (Ha
KOMIIBIOTEpE WK B pexkuMme on-line B LMS).

3ajianue ¥ TpeOOBaHUS K TPOBEIACHUIO 1a00PATOPHBIX padoT

3amanus U TpeOOBaHUS K MIPOBEICHHUIO TAOOPATOPHBIX padOT, CTPYKTYpa U popma oTdeTa
0 mabopaTopHOl pabote, oOpaser] opopMIICHHsS OTYeTa O JITabOpaTopHOW paboTe, a TaKke
MOJPOOHBIC METOJWYCCKUE YKa3aHHUS 10 OCBOCHHUIO JICKIIMOHHOTO MaTepuaja TpPUBEICHBI B
y4e0HOM METOJMUYECKOM IOCOOHHM, HaXOISIMEMCS B JIEKTPOHHON (OopMe B BHIE IIEKTPOHHBIX
pecypcoB 43  xadenpel: Metoaudeckoe obOecreueHvie  kadenpel  43/KommbroTepHOE
monaenupoBanue/C.U. KonecaukoBa. MeToaudueckie yka3aHus K BBITIOJHCHHIO JTa0OPaTOPHBIX
pabot no aucnuiuinae « KOMIMBIOTEpHOE MOICTHUPOBAHKECH

Ctpykrypa u dhopMa oT4deTa 0 71a60pPaTOPHOH paboTe

dopma oTueTa o JabopaTopHOM paboTe mpuBeAeHa B y4eOHOM METOJMYECKOM 110coOuH,
HaxXoJslIeMCs B JJIEKTPOHHOM (opMe B BHAE HIIEKTPOHHBIX pecypcoB 43 kadeapsl:
Metonnueckoe obecnieuenue kadeapsl 43/Komnsroteproe moaenuposanue/C.U. KonecHukoga.
Mertoaudyeckue yka3zaHMs K  BBIIOJHEHHIO  JIJaOOpaTOpHbIX pabOT MO  JUCIMIUIMHE
«KomnbrorepHoe MoeIupOBaHUE»

TpeboBanus kK 0pOpPMIIEHHUIO OTYETA O JIAbopaTopHOIl paboTe

TpeboBanust k ohoOpMIICHHIO OTYETa O JTAOOPATOPHOH paboTe MpUBEJCHBI B Yy4eOHOM
METOAMYECKOM TTOCOOHH, HaXOISAMIEMCS B DJICKTPOHHOU (hopMe B BUE DIICKTPOHHBIX PECYPCOB
43 xadenper: Meronnueckoe obecriedenne kadenpsr 43/KommpiotepHoe monenupoBanue/C. 1.
KonecnukoBa. MeToamaeckue yka3zaHus K BBIITOJHEHUIO JTA0OPATOPHBIX PadOT MO JUCIUILTHHE
«KomnproTepHoe MOIeTHPOBAHHE)

11.5. MeTomuveckre yKazaHWs I OOYyYalOIMIUXCS TIO TMPOXOXKIACHHUIO KYpCOBOTO
MIPOEKTHPOBAHUS/BBITIOTHEHUSI KYPCOBOH DPAaOOTHI (He npedycCMOmMpeHo YUeOHbIM NIAHOM HO
OanHOU oucyuniuHe)

11.6. MeTtoauueckue yKazaHHs Uil OOYJAIOUIUXCS 10 MPOXOKICHUIO CAMOCTOSTEITLHOM
paboThI

B Xxone BbINOJIHEHHs CaMOCTOSITEIbHON paboThl, 0OyUYaIOIIMICS BBIMOIHAET paboTy MO
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJICTBE IpENojiaBaTelisi, HO 0e3 ero HemocpeACTBEHHOIo
y4acTHsl.

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

B mpouecce BBINOIHEHUS CaMOCTOSATENLHONW paboThl, y oOyuaromerocs (GopMupyercs
1esecooOpasHoe MIaHUPOBaHUE PabOvYero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM M CHCTEMaTH3allMM NPUOOpETaeMbIX 3HaHUM, 0OecrneunBaeT BBICOKHMN
YPOBEHb YCIIEBAEMOCTH B MEpuUoJ OOyueHHs, I[OMOraeT HOJIYYUTh HAaBBIKM IOBBIIICHUS
po¢eCCHOHATHHOTO YPOBHS.

MeTtoandeckuMU ~ MaTepHalaMy,  HAMpaBISIOIIUMHU  CaMOCTOSITEIbHYIO  paboTy
00yJaroNIuXCs SBIISIOTCS:

—  y4eOHO-METOJMYECKUI MaTepHall 10 TUCIHIUINHE;

— METOJMYECKHE YKa3aHHs I10 BBHIMOJIHEHHIO KOHTPOJIBHBIX paboT (Juist oOyuaromumxcs
o 3204HOM (hopMe 00yUeHHUS).

Metoandeckue yKazaHUs K CaMOCTOSITENIbHOM paboTe mpuBEJEHbI B y4eOHOM
METOAMYECKOM MOCOOMH, HaXOAIIEMCS B 3JIEKTPOHHON (hopMe B BUAE AIICKTPOHHBIX PECYPCOB



43 xadenpe: Metonuueckoe obecneuenne kadenpsl 43/KommnproTrepHoe mojaenuposanue/C.H.
KonecHukoBa. MeToanueckue yKa3aHUs K BBIIOJIHEHHUIO CAaMOCTOSTENILHOM pabOoTHl MO
aucruIuinHe «KoMIbloTepHOE MOJICTTHPOBAHKEY

11.7. Meroauueckue ykazaHHA I OOYYaIOMIMXCS MO TPOXOXKACHUIO TEKYIIETro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCyIIECTBIIEMOTO B TEYCHHUE CEMECTpa C IHEJbI0 OICHMWBAHMS XO/a OCBOCHUS
JVCLIUTIINHBL.

11.8. MeTonuueckue ykazaHusi Ajsl OOYYaroIIKUXCs MO MPOXOKIACHHUIO MPOMEKYTOUHOM
aTTeCTaluu.

[Ipomexyrounass  arrectauust  OOydYarOIIMXCSl — MPEAYCMAaTpUBAaEeT  OLEHUBAHHUE
MIPOMEKYTOYHBIX M OKOHYATEIbHBIX Pe3yNbTaToB oOydeHus mo nuciumumHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLEHKHM 3HAHWH, MOJYYEHHBIX OOydJarolUMcs B IIpoLecce
W3yUYeHHs BCeW AMCIUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENIFHON pabOThI, CIIOCOOHOCTH
MPUMEHATh MX U1 PEIICHUS MPaKTHUYECKUX 3aJad. DK3aMeH, Kak MpaBWIO, IMPOBOJIUTCS B
MIEpUOJ DK3aMEHAllMOHHOW CECCHMM W 3aBEPINACTCA aTTECTALMOHHOM OLEHKOW «OTIMIHOY,
«XOPOILIOY, «yIAOBICTBOPUTEIBHOY, «HEYJOBIETBOPUTEIHHO.

— 3a4eT — 3TO (opMa OICHKH 3HAHUH, IMONyYSHHBIX O0yJaromuMCs B XOJ€ U3yUCHHS
y4eOHOM TUCIMIUIMHBI B LIEJIOM WJIM NPOMEXYTOUYHas (110 OKOHYaHUHU CEMECTpa) OLICHKA 3HaHUI
o0ydJaromumMcs 0 OTAEIbHBIM pa3jesiaM AUCLUUILIMHBI C aTTeCTALlMOHHON OLIEHKOH «3auTeHO»
WIH «HE 3a4TCHOM.

— muddepeHINpPOBaHHBI 3a4eT — 23TO (opMa OICHKH 3HAHWH, IOJTYYEHHBIX
00yJaromumMcs Mpyu U3yYCHUN JUCIHUIUTHHBL, TIPU BBITIOJHEHUH KYPCOBBIX MPOECKTOB, KYPCOBBIX
paboT, Hay9IHO-UCCIEAOBATEIBCKIX PAOOT U MPOXOKIACHUH MTPAKTHUK C ATTECTAIMOHHON OLEHKOU
«OTJINYHO», «XOPOIIO», «YJOBIETBOPUTEIBHOY, «HEYHNOBIETBOPUTEILHOY.

Cucrema OLEHOK IIpU IPOBEACHUM IPOMEXYTOYHOH aTrTecTallid OCYIIECTBISAETCS B
cooTBeTcTBUM ¢ TpeboBanusMu [lomoxkenuii «O TekylieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXYTOUHOW arTecTanmuu cTyaeHToB ['YAIIL, oOyuarommxcs Mo MporpaMMaM BBICIIETO
obpa3zoBanuss» U «O MOAYJIBHO-PEUTHHIOBON CHCTEME OLEHKM KauyecTBa Y4eOHOM paboThI
cTyneHToB B 'Y AII».



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




