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AHHOTaAUA

Hucuummmaa «KoMIbIOTEpHOE  MOJEIMPOBAHUE» BXOJAUT B 00pa30BaTEIbHYIO
IporpamMMmy BBICIIETO OOpa3oBaHMsA MO HANpaBJICHUIO MOAroToBKHM/ cnernuanbHocTH 09.03.04
«[Iporpammuas uHXeHepus» HanpasieHHOCTH «lIpoekTupoBaHHME NIPOrPAMMHBIX CHCTEM.
Jucuuninuza peanusyercs kadeapoit «Ned3y.

JycuuninHa HaleneHa Ha GOpPMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUI:

IIK-1 «CnocoOHOCTh MOJIENMPOBATh, AHAIM3HPOBATH W HCIIOJIB30BaTh (HOpMaTIbHBIC
METO/1bl KOHCTPYUPOBAHUS IPOTPAMMHOTI0 O0ECTIEUEHUS»

CopnepxaHue JUCHMIUIMHBI OXBaThIBAa€T KPYr BOIIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
MOHATUSMM, METOJaMH, QJIrOpUTMaMH  KOMIBIOTEPHOIO  MOJICJIMPOBAHUS, ONHCAHUEM
Pa3IMYHbIX KJIACCOB MOJEJIEH; 3HAKOMCTBOM C IPUHLIUIIAMU UMUTALMOHHOTO MOJIEIUPOBAHUS U
crocobaMM MMMTALlMM CJIOXHBIX CHCTeM (Ha 0a3e NpOrpaMMHBIX CpEACTB M IaKETOB
MPUKJIAIHBIX MPOTPaMM); C ONMKMCAHMEM METOJOB MMHUTAUK Ha DOBM ciydailHbIX BEIMYHH; C
pacCMOTpPEHHUEM  HEKOTOPBIX  BOINPOCOB  CTAaTUCTMYECKOM  00pabOTKH  pPE3ylbTaToB
SKCIEPUMEHTOB WU  MHOTOMEPHBIX  JUHAMHYECKUX  JUCKPETHBIX U  HENpPEpPhIBHBIX
(CTOXaCTUYECKUX) CUCTEM YIPABJICHUS; C MOJCIISIMU 00paOOTKH OOJBIINX JAHHBIX.

[IpenogaBanue JOUCHUIUIMHBL MpPEIyCMaTpUBAaeT Cleaylolmue (OopMbl OpraHu3aluu
ygeOHOrOo  mporecca:  (JIeKmuu, JabopaTopHbie  pabOThI, CaMOCTOsTENbHAs  padoTta
oOyuaronuierocsi, KOHCYJIbTalllN).

[IporpaMmoit AMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe dK3aMeHa.

OO6mrast TpyJZOEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABISET S5 3a4eTHhIX enuHuil, 180
4acoB.

SA3bIK 00yUeHUS 0 JUCHUIINHE «PYCCKHID)



1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE

1.1. [enu npenoaaBaHust JUCHUIUIHHBI

[Ipuobperenne oOyyarOmMMUCA HEOOXOAMMBIX HAaBBHIKOB B OOJIACTH CHUCTEMHOTO
MOJICTIUPOBAHUS pEATbHBIX CUTYallMd W TPOIIECCOB: O3HAKOMIICHHE C THUIIAMH MOJEIEeH |
NPUHLIMIAMHA AHAIMTHYECKOTO M HMUTAIMOHHOTO MOJCIUPOBAHUS TUHAMUYECKHX CHCTEM;
pa3BUTHE HABBIKOB AJTOPUTMH3AIMH MOJENEH 0O0pa0OTKHM NAaHHBIX M MX peajn3aluu Ha 0aze
SI3BIKOB M ITAKETOB MPHUKJIAJIHBIX IPOTPAMM MOICTHPOBAHHUS.

1.2. JucuurmumHa BXOAMT B  COCTaB  4YacTH, (OPMHPYEMOH  y4aCTHUKAMHU
00pa30BaTeNIbHBIX OTHOIICHHUN, 00pa30BaTEILHOM MpOTpaMMBbl BEICIIET0 00pa3oBaHUs (anee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIBTATOB OOYUCHHUS 110 AUCIHUILINHE, COOTHECCHHBIX C
IIaHUpyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesymnbraTe M3ydeHUs MUCIHHILITMHBI OOYYaOUIMIiCS JOJDKEH 00JalaTh CIIeXyIOITIMHE
KOMIETEHIMSAMHE WM UX 9acTsIMU. KoMIeTeHIIM 1 WHAWKATOPBI UX TOCTUKECHHUS TIPUBE/ICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb kKOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Konn Kon 1 HanMeHoBaHME MHIMKATOPA JOCTHKEHUS
HauMEHOBaHUE
KOMITIETEHIUHI KOMITIETEHIINH
KOMIIETEHITHI
[IK-1 Cnoco6HoCTh
MOJENTUPOBAThH
JICIIp ’ I1K-1.3.1 3HaeT OCHOBBI MOJIETUPOBAHUS U
aHAJIM3UPOBATH U
(dbopMabHbIE METO/Ibl KOHCTPYUPOBAHUS
HCIO0JIb30BATh
[Ipodeccrnonanbubie POrPaMMHOTO 0OecTieueHHs
(dhopmanbHbIE
KOMIIETEHIINA METOJIEI [TK-1.VY.2 ymeeT ucnosnp3oBath (hOpMaIbHBIC
METO/bl KOHCTPYUPOBAHHUS POTPAMMHOIO
KOHCTPYUPOBAHMS
obecrieueHus
MIPOTPaMMHOTI0
obecrieueHus

2. Mecto nucuumiuHb B cTpykType OIT
JlucrumauHa MOKeT 6a3upoBaThCsl Ha 3HAHUSX, PaHee MPHUOOPETEHHBIX 00yUJaIOIIMMUCS
MIPU U3YYCHUHU CIICAYIOMINX AUCHUTUINH:
— MaremaTtuka. MaTeMaTH4eCKUii aHAIU3
— Huadopmaruka
— OCHOBBI TPOrPAMMUPOBAHHUS
— Maremaruueckas JOTHKA U TEOPHUS allTOPUTMOB
— 3HaHUA, MOJIy4YEHHBIC MPU W3YYEHUU MaTepuaia AAHHOW TUCIHUIUIMHBL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK U MOTYT HCIIOJIb30BAThCS MPU U3YYCHHUH JIPYTUX AUCHUTUINH:
—IIpoekTupoBanre MporpaMMHBIX CUCTEM
- O6paboTKa IKCIEPUMEHTATBHBIX TAHHBIX

3. OOBeM u TPyI0EeMKOCTh TUCIUTLIAHBI
JlaHHbIe 00 00mIEeM OO0beMe AMCIUILIMHBI, TPYJOSMKOCTH OTACIbHBIX BHIIOB Y4EOHOMH
paboThI 1O AUCUUIUIMHE (M paclpeeseHHe dTOM TPYA0EMKOCTH 0 CeMeCTpaM) MpeICTaBICHbI B
Tadmmuie 2.

Tabnuna 2 — O6beM U TPYI0EMKOCTh TUCIMIIIIMHEI

TpynoeMkocTs 1O

Bun yuebHoit paboThl Bcero ceMecTpam
No7
1 2 3

Oowan mpyo0oemMKoCHLb oucuyunaunwt, | 5/ 180 5/ 180




3E/ (uac)

Ayoumopnule 3anamus, BCEro vac. 68 68
B TOM YHCJIE:

nexuu (JI), (gac) 34 34

npaktuyeckue/cemunapckue 3anarus (113),

(dac)

naboparoprsie padotsl (JIP), (ac) 34 34

KypcoBoit mpoekt (pabota) (KII, KP), (yac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 76 76
Buo npomesxcymounoii ammecmayuu. 3a4er, s, s,

madd. 3auer, sxzamen (3auer, udd. 3au, Ik3.)

4. CopaeprxaHue TUCIUTITUHBI
4.1. PacnpenencHue TPyJIOSMKOCTH TUCITUILTAHBI ITO pa3jiesiaM U BUAAM 3aHSATHIA.
Paznensl, TeMBI JUCHUILTUHBI U UX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Tabnuia 3 — Pa3aensl, TeMbl AUCHUIIINHBL, UX TPYA0EMKOCTh

Pasnensl, TeMBI TUCITUTLIMHEI

Jlexkun
(qac)

I3 (C3)
(qac)

JIP
(dac)

KII
(dac)

CPC
(dac)

Cemectp 7

Pa3zpaen 1. Knaccudukauus Moaeneid u TUIIOB
MO/1eJIMPOBAHHUA.

Tema 1.1. OcHOBHBIE METOJIBI MOJIEITUPOBAHUS
cinoxHbIx cucteM. Tumsl [T, dopManbHbIe METOBI
KOHCTPYHPOBAaHHUS TPOrPAMMHOTO OOECTICUSHHSI IS
MTOCTPOEHUST KOMITBIOTEPHBIX MOJIEIEH.

Tema 1.2. UmuTanmonHoe MoaenupoBanue. Meron
Monte-Kapso. Moaenu cucteM MaccoBOro
oociyxuBanmus (CMO). Ypasuenus Konmoroposa s
BeposiTHocTel coctostHrit CMO. D1eMeHTHI
YHCIIEHHOTO MOZJEINPOBAHUS.

Tema 1.3. Mozgeny HHTEIEKTYaIHOTO aHAIN3A
TAHHBIX.

12

12

26

Paznen 2. CtaTucTHYeCKHii aHAJIN3 Pe3yJabTATOB
MO/IeJTUPOBAHUSI.

Tema 2.1. Bepudukanus u 3HAYUMOCTH MOJICTICH.
Tema 2.2. MonenupoBaHne BPEMEHHBIX PSJIOB.

10

10

20

Pazpnen 3. MoaeanpoBanue JMHEHHBIX U
HeJIMHEeHHBIX CHCTEeM.

Tema 3.1. Mopenun JINHEHHBIX/HENTUHEHHBIX

IUCKPETHBIX/HEMPEPHIBHBIX JUHAMUYECKUX 00BEKTOB.
Tema 3.2. Mogenu JeTepMUHUPOBAHHOTO Xa0Ca.

12

12

30

Hroro B cemectpe:

34

34

76

Hroro

34

0

34

76

4.2. Coz[epx(aHHe pa3aciioB U TEM JICKIHHUOHHBIX 3aHATHUH.
Coz[epx(aHHe pa3aciioB U TEM JICKIHOHHBIX 3aHATUI IPUBCJACHO B Ta6J'II/II_[e 4,
Ta6Jmua 4 — Conepx(aHHe Pa3AaciioB U TEM JICKITMOHHOI'O TUKJIa

Homep paszzaeina

HazBanue n COACPIKAHUC PA3CJIIOB U TEM JICKIIUOHHBIX 3aHATHH

1 Tema 1.1.

Jlexyus 1. [lonstue monenu. Knaccudukanus BUIOB MOICITHPOBAHUSL.
MaremaTnueckoe U KOMITbIOTEpHOE MojenupoBanne. Knaccuduranms




MaTeMaTndeckux mogpeneil. OCHOBHBIE MOHATHS W OOLIMKA MOIXON K
peleHnio mpobiaeMbl MOIACTUPOBAHMS CIOXKHBIX cHucTeM. llakeTs
OPUKIaTHBIX TPOrpamMM JUIST MOJACIUPOBAHHS CIOXKHBIX OOBEKTOB.
Jlemoncmpayus craiioos

Tema 1.2.

Jlexyuss 2. ®opmanpHble METOAbl KOHCTPYHPOBAaHHUS MPOTPAMMHOIO
obecrieueHus. AHAIMTUYECKOE W HMHUTAIMOHHOE MOJECITUPOBAHHE.
Otanbl UMHTAIMOHHOTO MOJEIHPOBaHUs. THITBI NAaTYMKOB 0a30BBIX
ciydailHpix BennuuH (CB). PaBHoMepnble natunkun CB u  ux
npuMeHeHue g reHepaund CB ¢ Tpon3BONBHBIM BEPOSTHOCTHBIM
pacnpenenennem (Merox Monre-Kapio). /Jemoncmpayus craiioos
Jlexyuu 3-4. OCHOBHBIC TIOHATHS M OOIIUH TOAXOA K PEUICHUIO
npoOieMbl MOJETHPOBAHUS CIOXKHBIX CHUCTeM. MojennupoBaHue
0TKa30B crcTeM. CBOWCTBA MPOCTEUIIINX TOTOKOB OTKA30B. Y paBHEHHS
KonmoropoBa i1 COCTOAHHUN CHCTEM MAacCOBOTO OOCIY)KHBAaHHUS.
Hexoropsle THITBI aHATUTHYECKAX MOJIENEH CHCTEM B CTAIMOHAPHOM U
HE CTallMOHApHOM  pexuMax  (yHKIWOHWUpOBaHMA.  [IpuHIMD
BBIYMCIICHUSI ~ CTAllMOHAPHBIX  XapaKTePUCTUK. /lemoncmpayus
cnanoos

Jlexyus 5. YncneHHOE 1 UMUTAMOHHOE MOJEINPOBAHUE KOHKPETHBIX
TUTIOB CIIOKHBIX CHCTeM. BpemeHHble nuarpamMmbl. Kputepun u
MOKa3aTelld dKOHOMUYECKOH d((GeKTHBHOCTH (DYHKIIMOHUPOBAHHS
HEKOTOpBIX Mozereit cucteM TMO. [lemoncmpayus ciaiioog

Tema 1.2.

Jexyus 6. Moaenu AL ans oOpaOOTKH OONBIIMX JaHHBIX. Mojaenu
pacmo3HaBaHusi 00pa3oB ISl TOBBIMIEHUS PENPE3eHTATHBHOCTH

BBEIOOPKH.
Tema 2.1.
Jlexyus 7. TIpoBepka ageKBaTHOCTH Mojenei. CTaTUCTHYIECKUI aHaIH3
pe3yIbTATOB  MOJEITHPOBAHMS. OneHnBaHUEe  BEPOSTHOCTHBIX

pacrnpeneseHuii U WX YHCIOBBIX XapaKTEePUCTHK. /[emoncmpayus
Canoos

Tema 2.2.

Jexyuu 8-9. MHK wu Momenn BpeMeHHBIX psagoB. Momenu
MMPOTHO3UPOBAHMUS HECTAIIMOHAPHBIX CTOXACTHYECKUX BPEMEHHBIX
PAIOB, TIOPOKTAEMBIX CIIOKHBIMUA TUHAMHYICCKIMH 00BEKTaMHU.
MopenupoBaHue JUHAMAYECKUX CHCTEM B BHIE muddepeHITnamIbHbIX
7 Pa3HOCTHBIX YPaBHEHUH CO CTOXACTHYECKOW HEOMpPEIel€HHOCTHIO.
Jlemoncmpayus caaiioos

Tema 3.1.
Jlexyuu 10-11. Mopenu nuHeiHOTO MporpaMMupoBaHus 1 makets [111
JUIS1 IOCTPOEHUS KOMITBIOTEPHBIX MOJEIEH.

Tema 3.2.
Jexyuu 12-13. Monenn neTepMHHHPOBAHHOTO Xaoca Ha MpHUMeEpe
oobexToB  Deifrenbayma,  Depxronscra,  Jlopenma,  Poames.

[IpaxTrdeckoe UCIIOIb30BaHNE 00BEKTOB JETEPMUHUPOBAHHOIO Xa0ca
B TEOPUH CHUTHAJIOB W sl MOIETUPOBAHMS PEATbHBIX CHUTYalld B
NPUKIIAHBIX 3a/1a9ax. JJeMoHcmpayus cianoos

Jexyuu 14-15. MopenupoBaHne IUCKPETHBIX W HEMPEPHIBHBIX
MHOT'OMEPHBIX HEJIMHEHHBIX JeTEPMUHUPOBAHHBIX CHCTEM YIIPaBJICHUS
Ha [PUHOUIAX MHOTr0OOpasuii M BapHALMOHHOTO WCYUCIEHHS C
MHHUMHM3AIMEH JHCIEePCUH BBIXOJHOTO CHTHANA. /{emoncmpayus
cnanoos

Jlexyuu 16-17. Uncnennoe MoIenvpoBaHue camoneroM am(uOus Ha
MIPUHIUIAX yIpaBieHUs Ha MHOT000pa3HsIxX. Crnyuait
JETEPMUHUPOBAHHBIX MOMeX. Bomnpockl ycTOHYMBOCTH OOBEKTa




’ ympasiieHus. /JeMoHcmpayust ciatioos

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

TeMbl pakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTudyeckne 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne TeMbl MPaKTUYECKHUX . | Tpynoemkocts, |pa3aena
o DOopMBbI TPAKTHYECKUX 3AHATHM
n/n 3aHATUN (gac) JUCLUIT
JINHEI
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb IIPUBEACHBI B Ta0NUIIE 6.
Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb
Ne
Ne TpynoeMKoOCTE asjeia
HaumenoBanue nabopatopHbIx paboT Py > | P
n/m (gac) JUCIIATT
JINHEBI
Cemectp 7
1 Mogenu mNpUHATHS pELIEHUM B CHCTEMax IOJAEPKKU NpHUHATHA | 4 1
pemennii. Meton AHP.
2 Mognenu JIMHENHOTr O IPOrpaMMUPOBaHUS 2 3
3 MonenupoBanue  CIy4ailHBIX ~ BEJIMYMH € HPOU3BOIBHBIM | 4 1
pacnpeneneHHeM Ha OCHOBE PaBHOMEPHOIO pacmpeneneHus. Merox
Mownte-Kapo.
4 Bonbmve panHele. Mopenu MHTEUIEKTyaldbHOro aHaiausa. Meron | 4 1,2
COKpAILIeHHs peNpe3eHTaTUBHON BEIOOPKU
5 Monenu CTaTHCTHYECKOTO MOJEIMPOBAHUA UM IIPOTHO3MPOBaHHA | 4 2
JUHAMUYECKUX CHCTEM IO BpeMeHHOMY psany (Ha ocHoBe MHK)
6 Mopenu 0TKa30B CIOXKHBIX CHCTEM M CHUCTEM OOCITy)KMBaHUsA-4acTh 1. | 4 1,2
CrarrioHapHbIE CHCTEMBI.
7 Mopenu 0TKa30B CJIOXKHBIX CHCTEM M CHUCTEM OOCITY)KMBaHUSA-4acTh 2. | 4 1,3
HecranuonapHbsle CUCTEMBI.
8 MonenupoBanre OOBEKTOB IETEPMHUHHUPOBAHHOTO Xaoca. Pexumsl | 4 3
YCTOMYMBOCTH ¥ HEYCTOWYUBOCTH.
9 MonenupoBaHie TUCKPETHBIX U HETIPEPBIBHBIX CHCTEM. 4 3
Bcero 34

4.5. KypcoBoe mpoeKkTupoBaHue/ BBIIOJIHEHHE KYPCOBOM pabOThI

V4eOHBIM IUTAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJaroXCs

Bugsl camocTosaTeapHOM pa6OTBI " €€ TPYAOCMKOCTDb IPUBCACHLI B Ta6J'II/II_[e 7.

Tabnua 7 — Bunibsl caMmocToaTebHON pabOTHI U €€ TPYA0EMKOCTh

Bcero, | Cemectp 7,

Bun camocrosiTenbHOM paboThI
Jac qJac

1 2 3

M3ydeHne TeopeTnyeckoro Marepuaia 50 50




mucuuriuael (TO)

KypcoBoe npoekrupoanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[TonroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY)

Jlomamnee 3aganue (/13)

KoHnTposabubsle paboTsl 3a0uHuK0B (KP3)

TloaroroBka K MpPOMEXYTOYHOM
a POMEHYT 26 26

arrecranuu (I1A)

Bceero: 76 76

5. Ilepeyenn yueOGHO-METOIUUECKOTO OOECTICUCHMS
JUIS CAaMOCTOSATEIBHON PabOThI 00YYAIOIKXCS MO JUCHMILIUHE (MOIYIIIO)
Y4eOHO-MeToAMYECKnEe MaTepuasbl JUIsl CaMOCTOSTENIbHON paboThl 0OydarolmuXcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYaTHBIX U AINEKTPOHHBIX YUECOHBIX H3TaHUH
[lepeuenp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3IaHUI IpUBE/IeH B TabauIe 8.

Tabnuia 8— IlepedyeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3/IaHUN

Kommuectso
SK3EMILTIPOB
UI;LII_HS;[I;)/ec bubnuorpaduueckas ccplika B 6?5;?;2%6
AJIEKTPOHHBIX
SK3EMILISIPOB)
https://e.lanbook.com/book | Credanosa, M. A. OOpaboTka [maHHBIX U
/126939 (mata oOparieHus: | KOMIOBIOTEPHOE MOJEIUPOBAHUE yaeOHOe
12.06.2020). nocooue / M. A. CredanoBa. — CaHKT-
[TerepOypr : Jlanb, 2020. — 112 ¢c. — ISBN 978-
5-8114-4010-8. — Tekcr : snekTpoHHbIH // JlaHb
: AIIEKTPOHHO-O0MOIMOTEYHAs CHCTEMA.
https://book.ru/book/91773 | Boes, B.Jl. KommporepHoe MoOAeIHpOBAHKE
7 (mara obpamenus: | kypc aekuuii / boes B.J., Ceimuenko P.II. —
12.06.2020). Mocksa : Uaryur HOVY, 2016. — 525 c.
https://e.lanbook.com/book | Hccnenosanue orepanui B 3a7a9ax
/121486 (marta oOparmieHus: | MpoOrpaMMHONM WMHXXKEHEpHUH : ydeObHoe mocobue /
12.06.2020). H. A. ConoseeB, E. H. Yepnonpynosa, H. A.
Tumuna, A. ®@. BaneeB. — Canxrt-IlerepOypr :
Jlawp, 2019. — 164 c¢. — ISBN 978-5-8114-
3770-2. — Texkcr : »anekTpoHHbll / JlaHb
AJIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
7. TlepeyeHb 2IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
UH(GOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHeT»
[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMAIMOHHO-

TCHGKOMMyHHKaHHOHHOﬁ CETHU ((I/IHTepHCT», HeO6XO,Z[I/IMLIX 11 OCBOCHHUA JUCHUIIIIMHBI

npuBeeH B Tabiuue 9.

Tabmuuma 9 — IlepedeHb SIIEKTPOHHBIX O0pa30BaTENIBbHBIX PECYPCOB HH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTn «HTepHeT»




URL agpec HaunmenoBanue

http://scp.sfedu.ru/study/1-5.html | DnexTpoHHsIi yueOHUK «CHHEPreTHYECKast TEOPHUs
YIPABICHUS

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

http://bookash.pro/rut/MATLAB/ | CoopHuk KHHT 110 MOearpoBanuio B MatLab Simulink

www.matlab.ru Koncynprarponuslii caiit makera Matlab

8. Ilepeuenr MHPOPMALTMOHHBIX TEXHOJIOT U
8.1. [lepeyenp TpPOTPaMMHOTO O0OECHEUEHHS, HCIOIB3YEMOTO TPH OCYIIECTBICHUH
00pa30BaTEILHOTO MPOIIEcca MO AUCIUILINHE.
[lepeueHp UCHOIB3YEMOIO MPOrPAMMHOTO 0OecrieueHus npeacTanieH B Tadbuuue 10.

Tabmuma 10— [Tepeuens mporpaMMHOTO 00ECTICUCHIS

Ne /i HaumenoBanue

1 Omneparmonnas cucrema Microsoft Windows XP Professional
2 Microsoft Office

3 MATLAB — Simulink

8.2. [lepeuenn MH(OPMAIIMOHHO-CITPAaBOYHBIX CHCTEM, UCIIOJIB3YEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIHLHOTO MPOIlecca 10 JUCITUTUTHHE

[lepeuenr HCMOIB3yeMbIX HH(OPMALIMOHHO-CIIPABOYHBIX CHCTEM IHIPEJCTAaBICH B
Tabaure 11.

Ta6muna 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaunmeHnoBanue

He npenycMmotpeno

9. MarepuanpHO-TeXHUUYECKast O6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUW [UISi  OCYIIECTBIICHHS
00pa3zoBaTeNIbHOTO IpoIiecca 1Mo JUCIUIUIMHE, IPeCTaBieH B Tadnuiel 2.

Tabmuma 12 — CoctaB MaTepualibHO-TEXHUUECKOU Oa3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep aynutopuu
n/m MaTepHaTbHO-TEXHUYECKOH 0a3bl (Ipu HEOOXOTUMOCTH)

1 MynbTUMeaniHAs JEKIMOHHAS ayAUTOPUS

Crnenmanm3upoBaHHas 1abopaTopus b.M. 23-08, 23-09, 23-
10

10. OueHouHsle cpeacTBa I MPOBEICHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CoctaB OLIGHOUYHBIX CpPEACTBUIA HPOBEACHUS MNPOMEKYTOUHOM aTTecTanuu
oOyyaromuxcs o JUCHUIUIMHE MpUBeeH B Tabnune 13.
Tabnuua 13 — CocraB OLIEHOYHBIX CPEACTB AJIsl MPOBEJICHHSI TPOMEKYTOUHOM aTTecTaluu

Bug HpOMG)Ky’TO‘-IHOﬁ aTTeCTalnn HepequL OICHOYHLIX CPCACTB

DK3aMeH Cnucok BOIIpOCOB K AK3aMEHY;
TecThl.

10.2. B kauecTBe KpHUTEpPHEB OLIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHHUS)
KOMIETEHIMI 00ydJarouuMucsa NMpUMEHseTcsl S5-0ajulbHasi HIKajla OIEHKH C(HOpPMUPOBAHHOCTH



http://scp.sfedu.ru/study/1-5.html
https://msdn.microsoft.com/ru-ru/
http://bookash.pro/ru/t/MATLAB/
http://www.matlab.ru/

KOMIIETEHIIU, KOTopas npuBeacHa B Tabnune 14. B TeueHue cemecTpa MOXKET HUCIIOJIb30BATHCA

100-6amnbHas

mIKajla  MOJYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCHUTETa,  IIpaBHIIA

HCIIOJIb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepun onieHku ypoBHS CQOPMHUPOBAHHOCTH KOMIETEHITUHA

Or1eHKa KOMITETEHITII

5-0amtbHad 1mkana

XapaxrepucTuka copMHUPOBAHHBIX KOMITETEHIUIHA

«OTIIMYHO))
(Ga4YTCHO»

— o0yJaronuiicss TayOOKO H BCECTOPOHHE YCBOHMJI TIPOTPAMMHBIN
MaTtepua;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €T0 M3JIaraeT;

— ONUPAsICh HA 3HAHWUSI OCHOBHOW W JIOMIOJIHUTEIBHOW JIUTEPATYpHI,
TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC TMOJIOKEHUS C TPAKTUUYECKON
JIeSITETFHOCTBIO HAMPABIICHUS,

— yMeJi0 000CHOBBIBAET U apTYMEHTUPYET BHIJBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS

— CBOOOJIHO BJIQJICET CUCTEMOM CIEUATU3UPOBAHHBIX MTOHSATHH.

«XOPOLLIO»
<«GAYTEHO»

— 0Oy4JaronIuics TBEPIO YCBOMII MPOTPAMMHBIN MaTepua, TPaMOTHO U
10 CYIIECTBY W3JlaraeT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JIE€ATEITHbHOCTHIO
HaIpaBJICHUS,

— apTYMEHTUPYET Hay4IHbIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;

— BIIQJICET CUCTEMOU CTIeIIMAIM3UPOBAHHBIX TTOHITHIA.

«yIOBJIETBOPUTEITHHOY
<«GaYTEHO»

— o0Oyyarouuiicss yCBOWJI TOJbKO OCHOBHOW MpOTpaMMHBIN MaTepua,
[0 CYHIECTBY M3JIaraeT €ro, ONMupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEpaTyphl;

— JIOIYCKaeT HECYIIECTBEHHbIE OIMOKN 1 HETOUHOCTH;

— UCTIBITBIBACT 3aTPYJHEHHsS] B MPAKTUYECKOM MPHUMEHEHUU 3HAHUM
HaIpaBJICHHUS;

— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,

— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;

— YaCTUYHO BJIa/ICET CUCTEMOH CelMaTN3UPOBAHHBIX OHITHI.

«HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— o0ydJarouuiics He YCBOWJ 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
Marepuaa,

— JIOTIyCKaeT  CYIIECTBEHHbIC  OMMUOKA W  HETOYHOCTH  IPHU
paccMOTpEeHHUH MTPOOIEeM B KOHKPETHOM HallpaBJICHHUH,

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHS,

— He (HOpPMYIHPYET BHIBOJIOB M 000OIIEHU.

10.3. TumoBbie KOHTPOJIBHBIC 3aaHUS U HHBIC MaTCPHAIIHI.
Bomnpocsr (3amaun) a1 sKk3amMeHa mpeacTaBiIeHbI B Tadimie 15.

Tabmuma 15 — Borpocs! (3agaun) s SK3aMeHa

Ne i/n

[Tepeuens BonpocoB (3a1a4) /Ui SK3aMeHa

[lonsitue momenu. Krnaccudbukanus BUAOB MoAenupoBaHUsA. MaTeMaTHdeckoe H
KOMITbIOTEpHOE MojenupoBaHue. Knaccupukauus MareMaTndecKux MOJENeH.
OcHoBHbIE TOHATHA M OOMIMH MOAXOA K PELICHUIO MPOOJIeMbl MOJCTHPOBAHUS
CIIOXKHBIX cHcTeM. [lakeTbl MPUKIAAHBIX MIPOrpaMM Uil MOJETUPOBAHUS CIIOXKHBIX
00BEKTOB.

Tunsl qaTynkoB 6a30BbIX cay4aitHbIX BeandnH (CB). PaBHoMepHbIe natunku CB u
ux npuMeHenue g reHepauud CB ¢ Opou3BOMBHBIM — BEPOSTHOCTHBIM
pacnpenenearneM (Merox Monte-Kapio).

MO,E[GJ'II/IpOBaHI/Ie orka3oB cucreM. CBOMCTBa HpOCTeﬁmHX IIOTOKOB OTKa30B.
ypaBHCHI/IH KOHMOFOpOBa JJIsL COCTOSSHUM CHCTEM MacCOBOI'O 06CJ'IY)KI/IBaHI/I$I




(cTarmoHapHOM UM HE CTAI[MOHAPHOM).

AHanuTHYeCKOE W MMHTALMOHHOE MOJEIUPOBAaHUE. ITalbl HMMHTALMOHHOTO
MOJENUPOBAHUA. JTambl MMHUTAIMOHHOTO MOJCIUPOBAHUS (PYHKIMOHUPOBAHHUS
CIOXHBIX cucTeM. Bpemennole auarpammsl. Kputepum wu  mokasatenu
9KOHOMUYECKOH 3(PPEKTUBHOCTH (QYHKIUOHUPOBAHUS HEKOTOPBIX MOAENer
CHCTEM.

IIpoBepka anexkBatHOocTH Mojened. CraTUCTHYECKUH aHANIU3  Ppe3yIbTaToB
MonenupoBanud. OIleHHBaHHE BEPOSTHOCTHBIX paclpeleleHUd W UX YHCIOBBIX
XapaKTepUCTUK. 3HAYMMOCTh MOJIENEH.

MopenupoBanue BpeMenHnoro psina. MHK.

MOILCJ'II/I MMPOrHO3UpPOBaHUA HECTAIMOHAPHBIX CTOXACTHYCCKUX BPEMCHHBIX PANOB,
TMMOPOKAACMBIX CJIOKHBIMU TWUHAMWUYCCKUMU 00BLEKTaMH.

Mogenu AeTepMUHHPOBAHHOTO Xaoca Ha mnpuMepe oObekToB Deiirenbayma,
Oepxronbera, Jlopenna, Poames. [lpakTuueckoe HCMONb30BaHHE OOBEKTOB
ACTCPMUHHUPOBAHHOI'O Xaoca B TCOPUU CUTHAJIOB U JJIsI MOACIIMPOBAHUA PEAJIbHBIX
CUTYyalluil B IPUKJIAJIHBIX 3a]a4ax.

MOJleJII/IpOBaHI/Ie JUCKPETHBIX MHOI'OMEPHBIX HEITUHEWHBIX JACTCPMUHHUPOBAHHBIX
CHUCTCM ylNpaBJICHHA Ha IMPUHIOUIIAX MHOFOO6pa3PII>'I 1 BapHUAIMOHHOI'O MCYNCJICHUSA.

10

MogenupoBaHue CIOKHBIX JUHAMHUYECKAX CHCTEM B BHJIE CUCTEM OOBIKHOBEHHBIX
g depeHuanbHbIX YpaBHEHUH ¢ IMHEHHOHN 1 HEeMMHEHHON MpaBoi 4acThIo.

11

JuckperHple ¥ HENpephIBHBIE  HEMWHEWHBIMH  Mojaenu B Simulink.
Jnddepennmanbaple M pa3HOCTHBIE YPaBHEHHSI.

12

IIpocreiias BapuanmonHas 3aja4a. [[puHIIMIT MUHUMAaIBHOTO JEUCTBUA.

13

MognennpoBanne HETUHEHHON 2-MEpPHOM CHCTEMBl YNpaBIeHHWA Ha 33JaHHOM
MHoOrooOpasuu. [IpuHIMIT MHHUMAaIBHOTO JeHCTBUS W (PYHKIIMOHAN KayecTBa
CHUHEPreTUYECKOro yIpaBJIeHMUs.

14

MeTonbl M MOJIEITH HHTEUICKTYaJIbHOTO aHAIN3a U 00pa0OTKK OONBITHNX TaHHBIX.

Bomnpocsr (3amaun) s 3adera / mudd. 3adera npeacrabieHsl B Tadnuie 16.
Tabmuma 16 — Boripocs! (3amaun) mis 3auera / audd. 3auera

Ne i/t

Ilepedenn BompocoB (3amayu) st 3aueta / nudd. 3auera

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM [UIsI KypCOBOTO MPOEKTUPOBAHUS/BHINOIHEHUS KypcOBOW pabOTHI
MpeACTaBJICHBI B Ta0Omwmie 17.
Tabmuma 17 — [lepeders TeM 1151 KypCOBOTO MPOSKTUPOBAHMUSI/BBITIOJHEHUS KypCOBOM pabOThI

[IpumepHbIil mepedeHpb TeM A KypcOBOTO MPOESKTUPOBAHUS/BBIMIOTHEHUS

Ne i/t N
KypCOBO¥ pabOThI
Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO
Bomnpockl uisi  TIpoBeIEHHUS POMEKYTOYHOM AaTTeCTallMd B BHJIE TECTHPOBAHUS

MpeACTaBICHBI B Tabnwuie 18.

Ta6muma 18 — [IpuMepHbIii TepedeHb BOIPOCOB IS TECTOB

Ne o/

IIpumepHBIil nepedeHb BOIPOCOB JUIsl TECTOB

1 KoMnbrotepHas Mozens - 3To

1 nHpOpMaLIMOHHAs MOJIEeNb, BEIPaXKEHHAs CIIeUaIbHBIMU 3HAKaMH;
2 CTpYKTYypHas cxeMa porpaMMBl;

e 3 MOZIENb, pEAIM30BAHHAS CPEICTBAMU IIPOIPAMMHON CPEIBI;

4 usnueckast MOENb.

2 BepOanbHas Mojiens - 310

1 KOMITBKOTCPHAA MOACIIb;




e 2 yHMOpPMAITMOHHASI MOJEITH B MBICJICHHOW WJIM Pa3TOBOPHOU Gopme;
3 nHpOpMaIMOHHAS MO/JIEIIb, BBIPAKEHHAS CIICIUAIbHBIMU 3HAKAMHU;
4 marepuasbHas MOJIETb.

JluHamuueckasi MOJIEb ONKUCHIBAET

1 mpoekiuio 00bEKTa;

e 2 3MeHeHHe 00bEKTa BO BpEMEHU;
3 MHTErpajbHYIO CXEMY;

4 cTarmoHapHbBIN OOBEKT.

[Ipomecc hopmanu3auu coaepx aTeIbHON (TEKCTOBOW/ (PU3NIECKOi) 3a1a9u
3aKaHYMBACTCS CO3/IaHUEM CIICAYIOIIEH MOJIEIN:

a) onucaTesibHas; B) rpaduueckas;

e 0) MmaTemaTuyeckas; I) pusnyeckas.

Jliig mpocTeiIero noToka 0TKa30B CUCTEMBI (anmaparypbl) MHTEPBAI BpPEMEHU T
MEX]Ty TIOSIBJICHUSIMH COOBITHH IO TIMHSETCS

HOPMaJIbHOMY pacHpeesICHUI0

e [I0Ka3aTeIbHOMY pacnpeeneHuto P(t1<z)=1-e-Az

000MY pactpeesIeHUI0

PaBHOMEPHOMY PACIIpPeIETICHUIO

VYpaBHenus: Koimoroposa onmceIBaroT

BEpPOSTHOCTH OTKa3a B 0OCITy>KHBAaHUHT

® BEPOSITHOCTH COCTOSTHUN CUCTEMBI BO BpEMEHH

pacrpeeNieHrie Yucia n COOBITUI OTAAAr0IINX Ha JTI0001 HHTEpBAI Z
BEPOSTHOCTH TOTO, YTO Ha MHTEPBAJIC BPEMEHU Z HE TIOSIBUTCS HU OJTHOTO COOBITHSA.

VYxkaxure 1enecooOpa3Hblii MOPSI0K ITAIOB MATEMATHIECKOTO MOICTHPOBAHUS
mporecca:

1) ananu3 pe3ynbTaTa; 3) onpenenaeHue 1mejaei MoIeTUPOBaHUS;

2) mpoBeIeHUE UCCIICOBAHUS; 4) TIOUCK MaTEMATHIECKOTO OITMCAHMUS.

OTBET COOTBETCTBYET MOCIEI0BATEIHHOCTH:

ea)3-4-2-1;8)2-1-3-4

60)1-2-3-4,1)3-1-4-2,

JluHamuueckas MOJieJib, ONUChIBaeMasi pa3HOCTHBIM/ I pepeHIInaIbHBIM ypaBHEHHEM
HAa3bIBACTCS JJMHEUHOM, €CIIN

e 1) npaBas yacThb COACPKUT MEPEMEHHbIE 00bEKTa (KOOPAMHATHI) TMHEHHOTO THIIA
(TMHEHAs KOMOMHAIMS KOOPAWHAT OOBEKTA);

2) mpaBasi 4acTh COJCPKUT KOIPPUIIMEHTHI Iepe] IEPEMEHHBIMU 00bEKTa B IMHEHHOM
BHJIE, CAMU [IEPEMEHHbIE MOT'YT UMETh HEJTMHEIHOE OIMCaHUE;

3) mpaBasi 4aCTh ONKCAHUS COJACPIKUT TOJIBKO OJHO cliaraeMoe ¢ Ko3(ppuiurenrom
MIPOMOPLIMOHAIBHOCTH;

4) BceBO3MOXKHbBIE (Da30BbIE COCTOSIHUSI HE COJIEP>KaT XaOTHUECKUX COCTOSIHUIA.

Mogenu 0ToOpakaroT MPOIECCHl, B KOTOPHIX OTCYTCTBYIOT CIIy4aiHbIe BO3/ICHCTBUS
Ha3bIBAIOTCS

® IeTepPMUHUPOBAHHBIMU

JHMCKPETHBIMH

HeNpPEepbIBHBIMU

abCTpaKTHBIMU

MH(GOPMAIIMOHHBIMU

10

JluHamuueckast MOJIeTb Ha3bIBaeTCA YCTOWYMBOM, €CIU

¢ -Oyy4u BBIBEJACHHOMN M3 CBOETO MCXOJHOTO COCTOSIHUS, CTPEMUTCS K HEMY;

-TIpY 3aMEeHe TTapaMeTPOB MOJICTH APYTUMH 3HAYCHUSIMHU BEJET ce0sl aHAIOTUYHO (Kak
U JI0 3aMCHBI);

- JIOCTUTAET UCXOTHOTO COCTOSIHUS MPH BO3JICHCTBUH I€TEPMUHUPOBAHHBIMU




rnomMexam (Cpefisl);
- JIOCTUTAET UCXOAHOTO COCTOSIHUS MPHU BO3JCHCTBUHU CIyJallHBIMU TOMEXaMHu (Cpefbl);

11

MoenupoBanue — 3T0:

® -3aMeEIICHUE OJJHOTO 00BEKTA IPYTUM C LIETIBIO MOJIy4eHHUs HHPOPMAIUU O
BOKHEUIIIHUX CBONCTBAaX 00BEKTa-OPUTUHANIA;

- CO3JIaHUE MaTEpUAIBLHOTO (PU3NUECKOro) 00bEKTa TOW WIM MHOUM MPUPOIBI,
OTpaXaroIIero TOJILKO HEKOTOPbIE XapaKTEPUCTUKHU OPUTHUHAIIA;

- co3xanue 0a3bl 3HAHUH, OTpaKaIoIeH MOBEICHHE 00BEKTa BO BPEMEHH;

12

Bribepure yTBepKA€HHE OTHOCUTEIHHO CHCTEMBI MACCOBOTO OOCITYKHUBAHHS, KOTOPOE
owu60yHo cHOpPMyITUPOBAHO:

- OJJHOPOHBIE 3asIBKM UMEIOT pa3Hble paBa Ha HayaJlo OOCITYKUBaHMUS;

- YHCJIO YPABHEHUH B CUCTEME PABHO YUCILY COCTOSHMIA;

- OJTHO U3 CBOICTB MPOCTENUIIEro MNOTOKA COOBITUI — 3TO OTCYTCTBUE MOCIIECTBUI;

- IPOCTEUIINI MOTOK COOBITUI €CTh MyaCCOHOBCKHI MOTOK.

13

JI1st mpyUMEeHEHHUsT METO/1a MOJIOBOM JIEKOMITO3HITUH TPpeOyeTCs

- 3HaHUE TOJILKO YaCTH HAOIOACHUH, B MPOIlecce MPUMEHEHHUSI METOa UCXOIHbIC
JTAHHBIE MOTYT TOOABIISTHCS;

- 3HaHHE BCETO psijia HAOMIOACHUH Cpa3y Mepe MpUMEHEHHEM METO0/1a;

- no0aBleHNE TOUYEK HEOOX0IMMO B TIpoliecce paboThl METO 1A,

14

Bepuodukanus UMUTaIMOHHON MOJEIH — 3TO

1) 31O yueT B MoJienu 00bEKTOB, HE BXOIALIUX B 00y4arolyi0 BEIOOPKY, HO BXOISIINX
B F€HEPAJIbHYIO0 COBOKYITHOCTb, 110 OTHOLIEHHIO K KOTOPOl JaHHas o0ydaromas
BBIOOPKA PEMPE3CHTATHBHA;

e2) ecTb IPOBEPKA COOTBETCTBHS €€ MOBEACHUS MPEANOI0KEHUAM KCIIEPUMEHTATOPA;
3) ecTb IpOBEpKa COOTBETCTBUS €€ NOBEJCHNS HAa N3MEHEHHBIX JaHHBIX.

15

AJanTUBHOCTH MOJEIH - 3TO

e]) cmtocoOHOCTH MOZENH OBICTPO TIPUCTIOCAOIMBATE CBOIO CTPYKTYPY M IMapaMeTPhl K
W3MEHEHUIO YCIIOBUH (M3MEHEHHIO BHIOOPKH);

2) XapakTepuCTHKa 00001Ia0IIel CIToCOOHOCTH MOJIeH (TIPUEeMIIEMbIE PE3yIbTaThl Ha
00y4YeHHH U KOHTPOJIE);

3) 3T0 yueT B MOJieH 0OBEKTOB, HE BXOIAIINX B 00YUAIOIIYIO BBIOOPKY, HO BXOISIIUX
B F'€HEPAIIbHYIO COBOKYITHOCTD, 10 OTHOIICHUIO K KOTOPO# JaHHast 00ydJaromas
BBIOOPKA PENpe3eHTaTHBHA.

16

Henuneinas n xaoTnaeckas MOJCIIN COOTHOCATCH CICAYIOIIUM O6p330MI
- 1r00as1 HeMMHENHAas MOACJBb €CTh XaOTHNYCCKasa MOJACIIb,

e- JT100as1 Xa0THYECKAas MOACIBb €CTh HEJIMHEHHas MOACIb,

- HeJIMHEHHAs U XaO0TUYeCKas MOJIEIN eCTh cnyqaﬁHHe IIPOLICCCHI.

17

PerpeccnonHas mapameTpuyecKas MOJIeIb — 3TO

1) 3aBucuUMOCTh TOJIbKO JMHe#HOro BHma f(Xk)=a-yktb Ha BeIOOpKE {XKk, Yk}'k=1, HIs
Beex k=1,...,I;

¢2) (OYHKIIUS YCTAHOBIICHHUS CTEIICHU COOTBETCTBHs Habopa {Xk, Yk} k=1 Kakoii-nmnoo
(GyHKIUH U3 3a]aHHOTO Habopa.

18

B pesynbraTe HIKe MpeacTaBieHHON Moaenu simulink

] |

Step Integratar
MBI IOJTYUIUM Fpa(bI/IK BUAa.




o]_)
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19 [TepeoOyuenne B HEHPOCETEBBIX MOIEIISAX M MOJIETISIX paclio3HaBaHuUsi 00pa3oB - 3TO
SIBIICHUE, XapaKTepU3yIolIee

1) HU3KMII IPOLIEHT OIIMOOK Ha 00yyaroIie BbIOOPKE U BEICOKHHA MPOLEHT OLITMO0K
Ha KOHTPOJIbHOM BBIOOPKE;

2) HU3KHUH MPOIEHT OMKO0K Ha oOyyaromieil BBIOOpKe ¥ HU3KHI MPOLIEHT OIINO0K Ha
KOHTPOJIbHOU BBIOOPKE;

3) BBICOKHI{ MPOLIEHT OIMOOK Ha oOy4aromieil BRIOOpKe W HU3KUI MPOLEHT OIMO0OK Ha
KOHTPOJILHOU BBIOOPKE;

4) BBICOKHII MPOLIEHT OMINOOK Ha 0Oyyatroieil BIOOpKe U BHICOKHM MPOLIEHT OLIHO0K
Ha KOHTPOJIbHOU BBEIOOPKE;

20 B unHTENINEKTYanhHOM aHAIM3E JAHHBIX 3aKOHOMepHOCMb (1a0I0OH nHpOpMaIun) —
3TO

1) onrcanue CIOKHBIX 0OBEKTOB C TTIOMOIIBIO 00JI€€ MPOCTHIX TOI00HEKTOB.

2) 9T0 JII0O0E OMOOPadiceHue U3 POCTPAHCTBA UCXOAHBIX JAHHBIX (HAUaIbHBIX
nH(pOpMaIInii) B TPOCTPAHCTBO 00pa3oB (Ki1accoB, (PMHATBLHBIX HHPOPMAIIHA);

3) 3TO COBOKYITHOCTh MaTEMATUYCCKUX MOJIEIICH, YNCIIEHHBIX METOIOB, IPOTPAMMHBIX
CpeACTB U MHPOPMAITMOHHBIX TEXHOJIOTUH, 00ECIICYNBAIOIINX OOHAPY)KEHHUE B
AMITUPUYECKUX JAHHBIX JIOCTYITHOM TSl MHTEpIpETauy UHPOPMAITUN U CHHTE3 Ha
OCHOBE 3TOH MH(OPMAIIUU paHEe HEM3BECTHBIX, HETPUBUAIBHBIX M MMPAKTHYECKH
MIOJIC3HBIX YIS JOCTH)KEHUS OTPEICIICHHBIX IIeJICH 3HaHUH.

21 B pesynbTaTe HUMXKe nipeacTaBieHHON Moenu simulink (Ha BX0Jie — € IMHUYHBIN
CKa4yoK)

[

Step ain

Integrator  Gain

MBI TOJYYUM IpaduK MOBEACHHS PEIICHUS YPABHCHUS:
e1) x=-2x+1.8u, x(0)=0

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

3) x=—-2x—2-1.8u, x(0)=0

[lepeueHb TeM KOHTPOJBHBIX PAOOT MO TUCIUIUIMHE OOYYArOIIMXCS 3a04HOUN (HopMBI
oOyueHus1, mpeCcTaBiIeHbI B Ta0muie 19.




Tabnuma 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne /m ITepeueHb KOHTPOIBHBIX PAOOT

He npenxycMotpeHno

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMNE  MPOUEAYPhl  OLEHUBAHHA
WH/IMKATOPOB, XapaKTepU3YIOMUX dSTambl (HOPMUPOBAHUS KOMIIETCHIWH, COJEpKaTci B
JIOKaJNbHBIX HOpPMATUBHBIX akTax ['YAIL, pernamMeHTHpYIOIUX MOPAIOK U HPOUEAYPY
IIPOBEJICHUS TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTecTaliii 00ydarouxcs
I'VAIL

11. Meroandeckue ykazaHus 11 00YJArOIIMXCs IO OCBOSHUIO TUCIUTIITUHBI

11.1. Meroauueckrue YyKa3aHus JUisi OOYy4YaroOUIUMXCS 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuana (eciu npedycmompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3zHauY€HWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE€ H3JIOKEHHE ydyeOHOro marepuaina. Ha3HadueHne COBpEeMEHHOU JIEKIIUU B
paMKax JAMCIHUIUITMHBI HE B TOM, YTOOBI MOJYYUTh BCHO MHGOPMAIHMIO O TEME, a B OCBOCHUU
dbyHIaMEHTANBHBIX MPOOJIEM JTUCHUIUIMHBI, METOJ0B HAYyYHOTO TIO3HAHUS, HOBEHIINX
JNOCTHKEHUM HayyHOUM MbIciu. B yueOHOM mporecce JIeKIHs BBIIOJHSAET METOA0JIOTHUYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAITMOHHYI0 (PYHKIUU. JIeKus pacKkpbIBaeT MOHSITHIHBINA armmapar
KOHKPETHOM 00JIacTh 3HaHUs, €€ TMpOOJEeMBI, JaeT IEJIbHOE MPEJCTaBICHUE O JUCIHIUINHE,
MMOKa3bIBAET B3AMMOCBS3b C IPYTUMU JUCITUTUTHHAMM.

[InannpyeMble pe3ysibTaThl IPH OCBOCHUH 00YJIAIOIIIMMHUCS JIEKITMOHHOTO MaTepuania.

— TIONMYYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONPENEIACTCS UEIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHON TEME;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTENIEM;

— pa3BuTHE MNpO(PEecCHOHATBHO-IEIOBBIX  KadecTB, JIIOOBM K  MpPEeAMETy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUSI.

— TIOsIBJIEHHWE HEOOXOAMMOT0 MHTEpeca, He0OOX0MMOTO JIJIsi CAMOCTOSITEIIBHON PabOTHI;

— TOJydeHHe 3HAaHUH O COBPEMEHHOM YpOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha ONvKailiime ropl;

JIeKImoHHBIA MaTepuall MOXKET COMNPOBOXKAATHCS JAEMOHCTpPALMECl  ClIaiIoB U
WCIIOJIb30BAHMEM Ppa3laTOYHOTO0 MarepHuajlia IpU MPOBEAECHUU KOPOTKHUX JAUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OTACTbHBIX TEMATUK 10 TUCHUIUIMHE.

CrpykTypa npeiocTaBieHus JeKIIMOHHOTO MaTepuaa:

- Bcerynnenue (BBemeHHeE): ONpeleNeHHE TEeMbl, IUIaHA W UENHU JIEKIUH, CBS3b C
MPEIbIAYIIMMU U TOCIEAYIOIIMMH 3aHSITHSIMH, TIOCTAHOBKA OCHOBHBIX BOIIPOCOB.

- O0oCcHOBaHKE aKTyaJIbHOCTH PACCMATPUBAEMBIX BOIIPOCOB.

- HM3noxxeHue OCHOBHOTO MarepHala: pealu3alus COJACPKAHUS TEMBbl, MPUBEICHHE
CUCTEMbI J0Ka3aTelIbCTB U METOJUYECKHX BbIBOJOB. IIpuBeneHue airoputma, pearnsyroniero
pelieHne OCHOBHOM 3a/1auu (IIpH HEOOXO0TUMOCTH).

- ®opMynupoBKa BOMPOCOB M0 JIEKIUU K 3a4€THOMY 3aHATHIO.

- PexomeH1a1iuu K BBIMOJTHEHUIO COOTBETCTBYIOIIEH Tab0paTOpHON paboOTHI.

- 3aKI/IIOUEHHE: JIOTMUECKOE 3aBEpIICHHE MOJaud MaTepuaia B BUAE KPATKUX TE3UCOB;
pEKOMEHAIINI TI0 CaMOCTOATEIbHOMN paboTe.

[TogpoOHbIE MeETOAWYECKHE YKa3aHHUS [0 OCBOCHHMIO JIEKIIMOHHOTO MaTepuaia
MPUBEACHBI B y4€OHOM METOJUYECKOM MOCOOUHU, HAXOASIIEMCs B 3JIEKTPOHHOU dopme B BUIE
ANEKTPOHHBIX pecypcoB 43 kadeapsl: Metoanueckoe odecnieuenue kadeapsr 43/KommnerorepHoe
mozaenupoBanue/C.U. KonecHukoBa. Metoanyeckue yka3aHHsi K BBITIOJHEHHUIO JTA0OPAaTOPHBIX
pabot no aucuuminHe «KoMIbIoTepHOE MOIETHPOBAHHE.




11.2. Metoauyeckue yka3aHus s OOy4alONIMXCs 10 YYacTHIO B CeMuHapax (e
npeoycMompeno y4eOHbIM NIAHOM NO OAGHHOU OUCYUNIUHE)

11.3. Meroauueckue yKa3aHusl Ui OOy4JalONIMXCS IO TMPOXOXKICHUIO MPAKTUYCCKUX
3aHATHH (e npedycmompeno yuebuvim NAAHOM RO OAHHOU OUCYUNIUHE)

11.4. Meroauueckre yka3aHHs Ui OOYYaIOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xoxme BwimosHeHHs 1a0opaTOpHBIX pabOT OOy4aromUiCS JOJDKEH YIriayOuTh |
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKU, OBJAJIETh COBPEMEHHOW METOIAUKON M TEXHUKOM
OKCTIIEPUMEHTAa B COOTBETCTBUH C KBAJTHU(PHUKAIMOHHONW XapaKTEPUCTUKONH OOydJaroMIerocs.
Brinosinenue nabopaTopHbIX pabOT COCTOUT U3 3KCIIEPUMEHTATbHO-IIPAKTUYECKON, pacuyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBbHBIX MEPOIIPUATHUH.

— TMpHOOpPETeHHWE HAaBBIKOB HCCIEIOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILIMHBL,

— 3aKpeIuvieHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHWM, MOJy4YEeHHBIX Ha
TEKITHSIX;

— TOJy4eHHe HOBOM MH(OpMaIMK [0 U3y4aeMON AUCLUIIIINHE;

— TnpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSITENBHOM  paboTel ¢ JaOOPATOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3amuTa 1abopaTopHOi pabOTHl CTYAEHTA OCYILECTBISETCS COrNIACHO OTYETY, B KOTOPOM
JOJIKHBI OBITH OTPAYKEHBI:

1) ®UO cryaenTa, rpynna, HAMMEHOBaHUE JabOpaTOpHO pabOThI, BapuaHT (OepeTcs u3
npuioxenus 1);

2) HavaNbHbIE JaHHbIE K paboTe (BbIAAIOTCA MpEnoaaBaTeseM), yKka3aHue Ha BbIOpaHHYIO
METO/IMKY MIOUCKA peIIeHHUS,;

3) anropuTMHU3aIMA ¥ IPOTPaMMHOE MOJICIIMPOBaHKE (COTIIACHO 3aJaHUIO);

4) oTueT BBIMOJHSETCS B JOKyMeHTe word €O CKpHUHIIOTaMH, MpUMEp OTdera K
nabopaTtopHoid paboTe TmpuBeneH B oOpasine o(OpMIICHHS B METOJUYECKOM TOCOOWHU
Meroandeckoe obecnieuenne kadeapsl 43/Komnwsiorepnoe monenuposanne/C. 1. KonecHukosa.
Metonuyeckie ykazaHuSt K  BBINOJHEHHIO J1a0OpaTOpHBIX pabOT MO  JAUCHUIUIMHE
«KoMmnbroTepHoe MOJETUPOBAHUE.

Pesynbprar paboTel mporpammbl MPEACTaBISETCS JIMYHO CTYAEHTOM Ha 3aHATUAX (Ha
KOMIIBIOTEpE WK B pexxuMe on-line B LMS).

3amanue u TpeboBaHUs K IPOBEICHUIO JIA0OPAaTOPHBIX paboT

3amanus ¥ TpeOOBaHUS K MPOBEACHUIO TAOOPATOPHBIX paboT, CTPYKTypa U opma oT4eTa
0 JabopaTopHOi pabote, oOpasen odopmiieHHs oTdeTa O JabopaTopHOW padoTe, a TakKe
oApoOHbIE METOAMYECKUE YKa3aHUs [0 OCBOCHHUIO JIEKIIMOHHOIO MarepHualia MpHUBEACHbI B
y4eOHOM METOAMYECKOM MOCOOUHU, HAXOMASIIEMCS B 3JIEKTPOHHOU (opMe B BUIE JIEKTPOHHBIX
pecypcoB 43 xadenpel: Meroauueckoe obecreuenne kKadenpsl  43/KommbroTepHoe
mozenupoBanue/C.U. KonecHukoBa. MeTonnyeckue yka3aHHsi K BBITIOJIHEHHUIO JTa0OPaTOPHBIX
pabot no aucuumiuHe «KoMmploTepHOE MOICTUPOBAHHIE)

Crpykrypa u popma oTuera o 1a60paTopHOt paboTe

dopma oTtyera o J1abopaTopHOi paboTe NprBeAeHa B y4eOHOM METOANYECKOM [T0COOUH,
HaxojslleMcs B DJEKTpPOHHON QopMe B BHIE OHIEKTPOHHBIX pecypcoB 43  kadenpsl:
Mertoanueckoe obecnieuenue kadeapel 43/Komnsrorepnoe moaenuposanue/C. 1. KonecHukona.
Meroanyeckue yKa3aHUST K  BBIIOJHEHHMIO J1TAaOOPAaTOpHBIX paboT MO  JUCHUILUIMHE
«KoMIbroTepHOE MOJETUPOBAHUE

Tpe6oBanus k ohopMIIeHHIO 0TYETa 0 JabopaTOpHOH paboTe
TpeboBanust Kk 0pOpMIIEHHIO OTYETa O JIAOOPATOPHOM paboTe MPUBEICHBI B y4eOHOM
METOMYECKOM MOCOOMH, HAaXOAALIEMCs B AJIEKTPOHHOH (opMe B BHJIE JIEKTPOHHBIX PECYPCOB




43 xadenper: Metonudeckoe obecnieuenue kadenapsr 43/Kommbroteproe moaenupoBanue/C.U.
KonecnukoBa. Meronnueckre ykazaHusl K BBIIIOJHEHHIO Ja0OPATOPHBIX pabOT MO JUCIMILIMHE
«KoMIbIOTepHOE MOICTUPOBAHHE)

11.5. Meroguueckne yKazaHus s OOy4aroIUXCS 10 TPOXOXKICHUIO KypCOBOTO
MIPOCKTHPOBAHWSI/BBIMIOTHCHNAST KYPCOBOM Pa0OTBI (He npedycMompeHo Y4eOHbIM NIAHOM NO
O0auHOU oucyuniume)

11.6. Meroauueckue yKa3zaHHs Ui 00yJaronuXxcsl M0 MPOXOXKICHUIO CaMOCTOSITEIBHOM
paboThI

B Xxoze BBITIOJHEHUS CaMOCTOSTEIHHONW pa0OThI, 0OOYUYAIOIIUIICS BBITIONHSIET paboTy 1O
3aJIaHUI0 U IIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

st oOydaronuxcss Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOSITeNIbHas padoTa MOXKET
BKJIIOUATh B €05l KOHTPOJIbHYIO paloTy.

B mporiecce BBIMOTHEHUST CaMOCTOATENBLHON paboThl, y oOydaromierocs (Gpopmupyercs
1enecooOpa3Hoe MIaHUpoBaHHE pabOvYero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHWM WM CHCTEMATH3AIMH MPUOOPETaeMbIX 3HAHWM, 0OSCIICUNBAET BBICOKUI
YPOBEHb YCIICBACMOCTH B TIEpUOJ OOYJYCHHs, IOMOTAeT TOJYYUTh HABBIKWA ITOBBIIICHUS
poheCcCHOHAITBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HAINpaBISIONMIMMU  CaMOCTOSITENIbHYIO — paboTty
00yJarOIINXCSI SIBJISIOTCS:

—  y4eOHO-METOANYECKHIA MaTepHall 10 TUCIUILTHHE;

— METOJIUYECKHE yYKa3aHHs 10 BBIMIOJHEHUIO KOHTPOJBHBIX PadoT (1t 0OydJaromuxcs
10 3a04HOM hopme 0OyueHus).

Metonuyeckre yKazaHHS K CaMOCTOATENbHON paboTe mpuBeNeHbl B y4eOHOM
METOUYECKOM MOCOOUH, HaXOAIIEMCs B 3JIEKTPOHHOU (hopMe B BUE NEKTPOHHBIX PECYPCOB
43 xadeaper: Meronuueckoe obecreuenue kadenpsr 43/KommprorepHoe moaenmupoBanue/C. 1.
KomecnukoBa. Meroandeckue yKa3aHUs K BBITIOJHEHHIO CaMOCTOSATEIBLHONW paboThl 1O
mucuuminHe «KoMipioTrepHOe MOAETUPOBAHUEY

11.7. Meroaudeckue yKazaHWs JUId OOYydYalOMUXCA 10 TMPOXOXKIACHHIO TEKYIIETO
KOHTPOJIS YCIICBACMOCTH.

Tekymui KOHTPOJIb YCIIEBAEMOCTH TPEIYyCMaTPHBACT KOHTPOJIb KadecTBa 3HAHUU
00yJaronuXxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C LEIbI0 OIICHUBAHUS XOJa OCBOCHHS
JIACLIMIUTHHEL.

11.8. Meroauueckie yKa3aHus JIsl OOYYaIOUIMXCS MO MPOXOXKICHHUIO MPOMEXYTOYHOU
aTTeCTallHU.

[Ipomexxyrounass  arrecranust — oOy4aromuxcs  NpeAycMaTphBacT  OLICHUBAHHE
MIPOMEXYTOYHBIX U OKOHYATEIbHBIX Pe3ylbTaTOB 00y4eHHUs Mo AucuuiuinHe. OHa BKIIIOYAeT B
ce0s:

— 9K3aMeH — (opMa OILEHKM 3HaHWH, MOJYYCHHBIX OOYYalONIMMCS B IPOIECCEe
W3yUYeHHs BCCU JUCUMUIUIMHBI WIH €€ YaCTH, HaBBIKOB CAMOCTOSTEIILHOW pabOThl, CHOCOOHOCTH
MPUMEHATh MX Ui PEIIeHUs MPaKTUYECKUX 3aJady. DK3aMeH, KakK IMpaBuiIo, MPOBOAMUTCS B
MEepHOJi SK3aMEHAIIMOHHOW CECCHHM W 3aBEpINAeTCsl aTTECTAIIMOHHON OIICHKOW «OTIHYHOY,
«XOPOIIIOY, «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEILHO.

— 3a4eT — 9T0 ¢dopMa OICHKU 3HAHUH, MOTYYSHHBIX OOYyUaIOIUMCS B XOJ€ M3yUCHHS
y4eOHOM TUCIUIUIMHEI B [IEJIOM UJIH MPOMEXYTOUYHas (TI0 OKOHYAHUU CEMECTpa) OIICHKa 3HaHUHN
oOydaronuMcs Mo OTJENbHBIM pa3feliaM TUCIUIUTUHBI C aTTeCTAIMOHHOM OLIEHKOW «3a4TEHOY
WM «HE 3aYTEHOY.



— muddepeHpoBaHHbIi  3aueT — O3TO (¢dopMa OIEHKM 3HAHUH, TMOTyYCHHBIX
00y4aromumMcs pH U3Y4eHUH JUCUUIUIMHBL, TPU BBIIOJHEHUH KYPCOBBIX NMPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIEI0BATENBCKUX PAadOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
«OTIUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

Cucrema OLIEHOK IpU IPOBENECHUU IPOMEKYTOUHON aTTECTAlMM OCYIIECTBISETCS B
cooTBeTCcTBUU ¢ TpeboBaHusMu llonoxkenuii «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTtTectanuu cTyaeHToB ['YAII, oOydarommxcsi Mo mporpaMMamM BBICIIETO
obpazoBanus» U «O MOAYIBHO-PCUTHHIOBOM CHCTEME OIICHKM KadecTBa y4eOHOW pabOThI
ctynentoB B ['YAIDy.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




