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AHHoTanus

HucuumnuHa  «KommbroTepHOE  MOJAEIMpPOBAaHUE» BXOAUT B 00pa3oBaTENbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajaBpuaTa 10 HaIpaBICHUIO MOJATOTOBKHU/
crnennainbHoctd 09.03.04 «IIporpammuas uwHxkeHepus» HarpaBlieHHOCTH «lIpoekTupoBanue
IPOTpaMMHBIX cucTeM». Juctumunaa peanusyetcs kadeapoit «Ned3».

JlucuuniuHa HaneaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIMIMX KOMIETEHIIHIA:

IIK-1 «CnocoOHOCTE MOIENHUPOBaTh, AHAIM3UPOBATH W HUCIOJIB30BATH (HOpMaNIbHBIC
METO/Ibl KOHCTPYHUPOBAHHUS MTPOIrPAMMHOT0 00ECTIEUECHUS»

CogepxaHue IUCIHUILUIMHBI OXBAaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
HNOHATUSIMM, METOJaMH, aJrOPUTMaMH KOMIIBIOTEPHOIO  MOJEIMPOBAHMS, OMHCAHUEM
Pa3IMYHBIX KJIACCOB MOJIETICH; 3HAKOMCTBOM C MPHUHIMIIAMA HMHTAIMOHHOTO MOJACIUPOBAHUS U
croco0aMu HMMUTAIMUA  CIOKHBIX CHCTeM (Ha ©0a3e NpOorpaMMHBIX CpPEACTB U TAKETOB
MPUKIATHBIX TPOTPaAMM); C OMHUCAHWEM METOJOB MMHUTAIMU Ha DBM ciay4dailHBIX BEIUYHH; C
pacCMOTpPEHHEM  HEKOTOPBIX  BOINPOCOB  CTAaTUCTHUYECKOW  OOpabOTKM  pe3yiabTaToB
OKCIIEPHUMEHTOB W  MHOTOMEpPHBIX  JUHAMHYECKMX  JUCKPETHBIX W  HEMPEPHIBHBIX
(CTOXaCTUYECKHX) CHCTEM YIIPaBJICHUS; C MOACIIMH 00pabOTKH OONBIINX JaHHBIX.

[IpenogaBanue OUCIUIUIMHBI TPEIyCMAaTPUBAET CJleAyromme (OPMBI OpraHU3alud
ydaeOHOro  mporecca:  (JeKmuH, J1abopatopHble  pabOThl, CaMOCTOsITENbHAs  padora
oOyJaromierocsi, KOHCYJIbTAIIHH ).

[IporpaMMoil NHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopMe IK3aMeHa.

OO6miast TpyAO€MKOCTh OCBOCHHS AMCITUIUIMHBI COCTABISET 5 3adeTHBIX eauHuIl, 180
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUTMHE «PYCCKUIY.



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUEHUS MO TUCITUTUINHE

1.1. Ilenu npenoaaBaHus AUCUUTUIMHBI

[Tpuobperenne oOyyarOMMUCA HEOOXOJUMBIX HABBIKOB B OOJIACTH CHCTEMHOIO
MOJICTTMPOBAHUS pPEaJbHBIX CHUTYallMii M TMPOIECCOB: O3HAKOMJICHHE C TUIAMH MOJeled u
NPUHIUIIAMUA aHATUTUYECKOTO, YUCICHHOTO U UMHUTAIIMOHHOTO MOJCIUPOBAHUS JUHAMUYECKHUX
CUCTEM; Pa3BUTHE HABBIKOB AJITOPUTMHU3ALMU Mojeeil 00paboTKU aHHBIX U UX peau3aliy Ha
0a3e S3bIKOB ¥ MMAKETOB MPHUKIATHBIX IPOTPaMM MOJIEITUPOBAHHSL.

1.2. JlucuumiwHa BXOAWT B  COCTaB  4acTH, (QopMupyemMoi  ydaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (Jaee —
OI1 BO).

1.3. TlepedeHp IIaHUPYEMBIX PE3YIHTATOB OOYUEHHUS MO TUCIUILUIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3yueHus AMCHMILTAHBI 0OydYalOmUNCS AODKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMHU. KoMIeTeHIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnure 1.

Ta6mmma 1 — [lepedeHb KOMITETCHIIMI W WHIUKATOPOB MX JTIOCTHIKCHUS

Kon u
Kareropus (rpymnmna) Kon v HanMeHoBaHME NHAUKATOPA JOCTHKEHHUS
HaMEHOBAaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETEHIINH
IMK-1 Cnoco6nocts | ITK-1.3.1 3HaeT OCHOBBI MOACTUPOBAHUS U
MOJIEJINPOBATh, (opManbHbIE METO/1bI KOHCTPYHPOBAHUS
aHaTM3UPOBATh U POrPaMMHOTO 0OecreueHust
HCIIOJIb30BATh ITIK-1.VY.1 ymeer ucnonb3oBath (popmManbHbIC
[Ipodeccuonanpuble
dopmanbHBIE METO/]Ibl KOHCTPYUPOBAHHUS TPOTPAMMHOI0
KOMIIETEHIH
METOIbI oOecrieueHus
KOHCTPYUPOBAHUs I1IK-1.B.1 Bnaneer HaBbIKaMU MOJEIUPOBAHUS U
IPOrPaMMHOTO (bopMabHBIMU METOJIaMH KOHCTPYUPOBAHUS
o0ecreyeHus POrPaMMHOTO 00ecreueHUs

2. Mecrto aucuuniaussl B cTpykType Ol
JucnunnuHa Oa3upyercsi Ha 3HAHUAX, PaHEEe MPUOOPETCHHBIX OOYUYAIOIIMMHUCS TIPHU
W3YYCHUHU CIICITYIOIINX AUCIIUILINH:
— Maremaruka. MaTeMaTnueckuii aHain3
— Hnadopmarnka
— OCHOBBI IPOTrPAMMUPOBAHUS
3HaHUs, TONyYeHHbIE NPU HU3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK ¥ UCTIONB3YIOTCS MIPU U3yYEHUU APYTUX TUCIUTLINH!
DKCMEPTHBIE CUCTEMBI
3amura uHpOpMaIUu
— KonudecTBeHHBIE METOIBI PUHSATHUS PELICHHIA
O0paboTka SKCTIEPUMEHTAITLHBI JAHHBIX

3. O0beM u TPyIOEMKOCTh TUCIUILIAHBI
Jlanupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOMU
paboThI O AUCHUILIMHE (M paclpeAeeHne 3TON TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBICHbI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne6

1 2 3




Oowan mpyooemKocma OUCUUNIUHDBL, 5/ 180 5/ 180
3E/ (uac)

H3 nux uacoe npakmuyueckoit n0020moeKu 10 10
AyoumopHnule 3anamus, BCEro vac. 20 20

B TOM YHCIIE:

nexuu (JI), (gac) 10 10

npaktuueckue/cemunapckue 3ansatus (113),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 10 10

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

HK3aMeH, (4Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 151 151
Buo npomescymounoii ammecmayuu: 3auer,
mudd. 3auger, sx3amed (3auer, udd. 3auq, OK3. OK3.
DK3.*%*)

*k .
HpI/IMe‘IaHI/Ie: KaHIUJaTCKUHU 3K3aMCH

4. CoaepxaHue TUCIUTIITNHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUAaM 3aHITHIA.
Pazaenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh ITPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexmmm | 113 (C3)| JIP KII CpPC

Paznensl, TeMBI JUCLIMILIAHEL (uac) (ac) (4ac) (dac) (uac)

Cemectp 7

Paznen 1. Knaccndpukanust Mmopesieil 1 TUIIOB 4 2 50
MO/1eJIMPOBAHUS.

Tema 1.1. OcHOBHBIE METOMIBI MOJICTUPOBAHUS
cnoxHbIx cucteM. Tumsl IITII1. dopmansHBIE METOABI
KOHCTPYHPOBaHUS MPOrPAaMMHOTO 00eCTICUEeHUS IS
HOCTPOEHUS KOMIIBIOTEPHBIX MOAEIIEH.

Tema 1.2. IMUTallMOHHOE U YUCIIEHHOE
MozenrpoBanue. Merox MonTe-Kapo.

Paznen 2. CTtaTucTHYeCKNi aHAJIN3 pe3yJIbTATOB 2 4 51
MO/JeJTUPOBAHUS.

Tewma 2.1. Bepuduxanus 1 3Ha4UMOCTb MOAETICH.
Tewma 2.2. MogaenupoBaHie BpEMEHHBIX PsIOB.

Pasznen 3. MoaeupoBanue JUHEHHBbIX U 4 4 50
HeJIMHeliHbIX cucTeM B MatLab-Simulink.

Tema 3.1. Monenn JIMHENHBIX/HETUHENHBIX
JIMCKPETHBIX/HENPEPHIBHBIX TUHAMUYECKHX 00BEKTOB.

Utoro B cemectpe: 10 10 151

HUroro 10 0 10 0 151

[IpakThueckass TMOATOTOBKA 3aKJIIOYAETCd B  HEMOCPEIACTBEHHOM  BBINOJHEHUU
oOydJalolUMHUCA  OMNpEAeNeHHBIX  TPYOOBBIX  (DyHKUIMIA,  CBSI3aHHBIX C  Oynyiei
npodeCcCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopepxaHue pa3eiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3fesioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B TA0HIIE 4.
Ta6mmia 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Tema 1.1.




Jlexyus 1. Ilonstue mopenu. Knaccudukanusi BUI0B MOJIEINPOBAHHS.
MareMaTrueckoe ¥ KOMIIBIOTEpHOE MoJienupoBanne. Kinaccupukanms
MaTeMaTHyecKux Mozesei. OCHOBHBIE TMOHATHSA W OOMIMH MOAXOH K
peleHHI0 MpOoOJIeMbl MOJAEIHPOBAHHUA CIOXKHBIX CHCTeM. llakeTs
NPUKIIATHBIX IPOTPaMM JUTS MOJICTUPOBAHUS CIIOKHBIX OOBEKTOB.
dopmanbHbIe METOJIBI KOHCTPYUPOBaHUS MPOTPaMMHOTO
oOecrieyeHnsl. AHAJUTUYECKOE M HMHUTAIMOHHOE MOJACIHPOBaHUE.
DTarnbl AMATAIIMOHHOTO MOJIETUPOBaHuUs. [JeMoHcmpayus ciatioos
Tewma 1.2.

Jlexyus 2. UncneHHOE M UMUTALMOHHOE MOJEIMPOBAHHE KOHKPETHBIX
TUTOB CJOXHBIX CHUCTeM. BpeMeHHble auarpammbl. Kputepunm wu
MoKa3arenu 5SKOHOMHUYeCKOoW 53(Q(eKkTHBHOCTH (YHKIMOHUPOBAHUS
HeKoTOphIX Mojeneii cucrem TMO. /levoncmpayus caaiioos

2 Tema 2.1.
Jlexyus 3. IlpoBepka amekBaTHOCTH Mozesield. CTaTUCTUISCKUN aHATN3
pe3yabTaTOB MOJEIUPOBAHUSL. OrcHuBaHNE BEPOSITHOCTHBIX
pacnpeneieHuii ¥ WX YHUCIOBBIX XapaKTEepPUCTUK. /[emoncmpayus
caaiioos
Tema 2.2.
Jlexyus 4. MHK w wMomenm BpeMeHHBIX psgoB. Mopaemn
MPOTHO3UPOBAHUS HECTALIMOHAPHBIX CTOXACTUYECKUX BPEMEHHBIX
PSAI0B, TOPOKAAEMBIX CIIOKHBIMY TUHAMUYECKUMHU 00bEKTaMHU.
Hemoncmpayus craiioos

3 Tema 3.1.

Jlexyus 5. Mopenu NTUHEHHOTO mporpaMMupoBanus U naketsl [T st
MOCTPOEHHsI KOMIIBbIOTEPHBIX Mojieneil. bubmmoreka Simulink.
Jlemoncmpayus caatioos

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATH
TeMmbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | @OpMbI NpakKTUYECKUX | TpPyIOEMKOCTh, |IPAKTHYECKOM [pa3ieia
/o 3aHATAR 3aHATAN (uac) MOJATOTOBKH, | JUCIIUII

(dac) JIMHBI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TaOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh

N3 Hux Ne
Ne TpynoemMKoCTh, | MPAaKTHYECKOU | pa3zaena
HaunmenoBanue nabopatopHbix paboT pyA - | P pasit
/1 (uac) MMOJTOTOBKH, | HUCIIWI
(gac) JIUHBI
Cemectp 6
1 Mopenu npuUHATHS PEIIEHUN B CHCTEMax MOIAEPKKHU | 2 2 1
npuHsaTus pemennii. Merog AHP.
2 Monenu TMHENHOro MPOrpaMMHUPOBAHUS 4 4 3




3 Mogemn CTaTUCTUYECKOT'O
MIPOTHO3UPOBAHUS IMHAMHYECKHX CHCTEM o
BpeMeHHOMY psny (Ha ocHoBe MHK)

MOJECTMpOBaHus | | 4 4

Bcero 10 10

4.5. KypcoBoe nMpoeKTUupoBaHue/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Tabnuue 7.

Tabnuna 7 — Bunbl caMocToaTeIbHOM paboThl U €€ TPYJ0EMKOCTh

. Bceero, | Cemectp 6,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
71 71
nucturuasl (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKyuemMy KOHTPOJIIIO
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTponbsabie paboTsl 3a0unnKoB (KP3) 50 50
[ToaroroBka Kk MpOMEKYTOUHOMU 30 30
arrectanuu (I1A)
Bcero: 151 151

5. TlepeyeHb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSATEILHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CaMOCTOSTENbHOW paboThl O0yJaromUXcs yKa3zaHbl B

n.a. 7-11.

6. IlepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YUCOHBIX U3TaHUI
[lepeuyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TaOIuIIe 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

Mudp/
URL agpec

bubnuorpaduueckas ccpiika

Komiuectso
IK3EMILIIPOB
B OHOIMOTEKE

(kpome
AIIEKTPOHHBIX
IK3EMILUTSIPOB)

https://e.lanbook.com/book/
126939

(mata oOpareHus:
12.06.2020).

CredpanoBa, M. A. OOpaboTka MAaHHBIX H
KOMITBIOTEPHOE ~ MOJCIUPOBAaHUE : ydeOHOe
nocobue / WH. A. CredanoBa. — CaHKT-
[TerepOypr : Jlanp, 2020. — 112 ¢. — ISBN 978-
5-81144010-8. — TekcrT : 3nekTpoHHbIH // JlaHb :
3JICKTPOHHO-OMOIMOTEYHAs CUCTEMA.




https://e.lanbook.com/book/ | HccnemoBanue oreparuit B 3aayax

121486 MIPOrpaMMHON MH)XEHEpHUH : ydeOHoe mocodue /
H. A. ConoseseB, E. H. Yepnonpynosa, H. A.

(mata oOpareHwus: Tumuna, A. ©. BaneeB. — Cankr-IlerepOypr :

12.06.2020). Jlanp, 2019. — 164 c. — ISBN 978-5-8114-
3770-2. — Tekct : »nextpoHHbd // JlaHb

3JIEKTPOHHO-OMOJINOTEYHASI CHCTEMA.

7. IlepedeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn «HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POpPMALIMOHHO-
TEJIEKOMMYHHUKAIMOHHON ceTn «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILUIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL agpec Haumenosanue

http://bookash.pro/ru/t/MATLAB/ | Coopauk kHHUT 110 MoaenupoBaHuio B MatLab Simulink

www.matlab.ru KoHcynbranmonHsiii caidT makera Matlab

8. IlepeueHb MH(OPMAITIOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpOrpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOT0 IMPH OCYIIECTBICHUHI
00pa30oBaTeNBLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO 0O0ecTiedeHus peacTaBieH B Tabmaute 10.

Tabmuua 10— Ilepedyens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

Omnepanmonnas cucrema Microsoft Windows XP Professional

1
2 Microsoft Office
3 MATLAB — Simulink

8.2. [lepeuenn MH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCIOIb3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenp uCHOIB3yEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanmue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HaumeHnoBanue coctaBHOM YacTu Howmep aygutopuu
n/m MaTepUaTbHO-TEXHUYECKOUN 0a3bl (pu HEOOXOMMOCTH )

1 MynpTUMeEaUIHAS JIEKUUOHHAS ayIUTOPUS




2 | Cnenunanu3upoBaHHas J1abopaTopus b.M. 23-08, 23-09, 23-10

10. OueHoYHbIE CPECTBA IJIsI MPOBEACHUS MPOMEXKYTOUYHOM aTTECTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEJIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo AMCIUILIMHE TTPUBEIeH B Tabmwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu IlepeyeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
TecTsl.

10.2. B kadecTBe KpHUTEPHUEB OILIGHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00Yy4JaloUMMHCA MPUMEHsAETCs S-0ajulbHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas MpuBeneHa B Tabnuie 14. B TedeHne cemecTtpa MOXKET MCIOJIb30BAThHCS
100-6annpHas  mKana — MOAYJIBbHO-PEHMTHHTOBOM  CHCTEMBl  YHHBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUHN

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aiuIbHAs IKaIa PAKIep (op

— oOyuaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIILHO M TPAMOTHO €r0 U3JIaraeT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHMTEPaTypH,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUYECKON
JIeATEIIbHOCTHIO HAIPaBICHHUS;

— yMeJI0 0OOCHOBBIBAET U ApPTyMEHTHPYET BBIABUTaEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIECHMS;

— cBOOOHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— oOyyJaronuics TBEpI0 YCBOWMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JTUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— BJIQJIEET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— oOyyJarouuics yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
10 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOH
JUTEPATYPHL;

— JIOMyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B TPAKTHYECKOM NPUMEHEHHH 3HAHHN
HarpaBJICHUS;

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTUYHO BJIAICET CUCTEMOH CIICIMATH3UPOBAHHBIX TOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepHana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpU
paccMoTpeHHuH npo0sieM B KOHKPETHOM HallpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYUHBIE ITOJIO0KEHUS;

— He (OPMYIHPYET BHIBOJAOB U 0000IICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»




10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI NI UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t

[lepeuens BompocoB (3a1a4) AJisl IK3aMEHa

Kon
WHMKATOpa

[lomsitne wmogmenu. Kraccudukamuss BHOOB  MOJEIHPOBAHUA.
Martemartndeckoe u KOMIIBIOTEPHOE MOJICJIPOBaHHE.
Knaccudukanus marematuaeckux mojeneii. OCHOBHBIC MOHATUS U
OOIIMiA TIOJX0 K PEIICHHI0 TIPOOJIEMbI MOJICIIMPOBAHUS CIOXKHBIX
cucreM. [lakeTl NPUKIANHBIX MPOTpaMM IS MOAETHUPOBAHUS
CJIOHBIX 00BEKTOB.

IK-1.3.1

AHanmUTUYECKOE W HUMHUTALMOHHOE MOJCIHMPOBAHUE. JTaIlbl
MMUTAIIMOHHOTO  MOJAENHPOBAaHMS.  OJTambl  UMHTAIMOHHOTO
MOJIETTUPOBAHUS (yHKIIMOHUPOBAHHUS CITOHBIX CHUCTEM.
Bpemennsie auarpammel. Kputepun u nokasaTtend 3KOHOMHUECKOU
3¢ dekTUBHOCTH (QYHKITMOHUPOBAHUS HEKOTOPHIX MOJIENICH CHCTEM.

IK-1.V.1

[IpoBepka amekBaTHOCTH Mojene. CTaTHCTHYECKHHA aHAIN3
pesynbraToB  MojenupoBaHua.  OIleHWBAaHWE  BEPOSTHOCTHBIX
pacrpeneneHuii M WX YHUCIOBBIX XapaKTEPUCTUK. 3HAYUMOCTb
MOJENEH.

MoaenupoBanue BpemeHHoro psga. MHK.

9]

JlMcKpeTHBIC U HENPEPHIBHBIE HEMMHEWHBIMU Moienu B Simulink.

MeToasl ¥ MOJCIH HMHTEIICKTYadbHOrO aHajiu3a u 00paboTKH
OOJIBIINX TAHHBIX.

IIK-1.B.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.

Ta6muma 16 — Boripocs! (3amaun) mist 3auera / audd. 3adera

Ne /i1

[Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3ayera

Kon
WHMKATOpa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCcOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
MpeICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

[IpumepHbIi IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHUS/BBITIOTHEHUS

Ne n/m .
KYpPCOBOM pabOTHI
Y4eOHBIM IIaHOM HE MPEIYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMG)KyTO‘IHOfI arrecCrallun B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Ta0mwmie 18.

Ta6muma 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne
1/

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

1 KomnbroTepHas Mmoaens - 310

1 nndopmanoHHas MOJEIb, BEIpaXKeHHasl ClielnalbHbIMU 3HaKaMH;
2 CTpyKTypHasi cxema MporpaMmbl;

¢ 3 MOJIeJIb, pEAJTU30BAHHAS CPEJACTBAMU MTPOTPAMMHOM CPEIBI;

4 puznueckast MOsIENb.

IK-1.3.1

2 Bepb6anbpHas Mmomens - 3T0

| koMIBIOTEpHASE MOJEIIb;
¢ 2 uH(pOpMaNMOHHAS MOJIENIh B MBICIIEHHOHN WJIM pa3rOBOPHOM (opme;
3 unpopmanoHHasi MOJIeJb, BRIPA)KEHHAs CIICIIUAIIbHBIMU 3HAKaMU;

ITK-1.3.1




4 MarepuasibHasi MOJEb.

JluHamuyeckast MOJC/Ib OIIUCHIBACT

1 mpoeknuio 00BEKTa;

¢ 2 u3MeHeHHEe 00BEKTa BO BPEMEHH;
3 MHTETrpaJIbHYIO CXEMY;

4 cTarmoHapHBINA OOBEKT.

IK-1.3.1

[Ipouecc hopmanmuzanuu coaepKaTenbHON (TEKCTOBOW/ PU3NIECKOM)
3aJja4uM 3aKaHYUBAETCS CO3JaHUEM CJeIyIoIIe MOoAeNu:

a) onucaTenbHasi; B) rpaduuecKas;

e 0) MaTeMaTnueckas; ) pusznueckas.

IK-1.3.1

Jl1g mpocTeiiero noToka 0TKa30B CUCTEMBI (armapaTypbl) HHTEpBal
BPEMEHH T MEX]y MOSBIECHUSMU COOBITUN MOTUMHSIETCS
HOPMaJIbHOMY pacIpeesIeHUI0

® TI0Ka3aTelIbHOMY pactpeseneanio P(t<z)=1-e-Az

T000MY pacrpeesIeHUI0

pPaBHOMEPHOMY paclpeieICHUI0

IK-1.3.1

VYpaBHenus KoaMoroposa onuchIBaOT

BEPOSATHOCTH OTKa3a B 00CTyKUBaHUU

® BEPOSTHOCTH COCTOSTHUI CUCTEMBI BO BpEMEHH

pacnpenereHre Yrcia n COObITHIA MOMaaloNInuX Ha JTF000H HHTepBa Z
BEPOSITHOCTH TOTO, YTO HA HHTEPBAJIC BDEMEHHU Z HE TIOSIBUTCS] HA OJTHOTO
COOBITHSI.

ITK-1.3.1

VYkaxuTe 1enecooOpa3Hblid MOPSIAOK 3TAIOB MAaTEMAaTHYECKOTO
MOJICTTPOBAHUS TIpoIlecca:

1) ananu3 pesynbTaTa; 3) onpeneacHue 1eaeii MoIeTUPOBAHUS;

2) npoBeAeHUE UCCIeI0BaHUsl; 4) TOMCK MaTEeMaTUYECKOr0 OMUCAHUS.
OTBeT COOTBETCTBYET MOCIEI0BATEIbHOCTH:
ea)3-4-2-1;B)2-1-3-4;

6)1-2-3-4,r)3-1-4-2;

ITK-1.3.1

JluHaMuveckasi MOJielb, ONTUCBIBaeMas pa3sHOCTHBIM/ uddepeHnanbHbIM
YpaBHEHUEM Ha3bIBACTCS JIMHEMHOU, €CIIU

e 1) mpaBast 4aCTh COJICPKUT EPEMEHHBIE 0OBEKTa (KOOPIUHATHI)
JUHEHHOTO TUNa (JTMHEeHass KOMOMHAIIS KOOPAUHAT OOBEKTA);

2) mpaBas 4acTh COACPKUT KOIDPHUITUEHTHI 1epe]] TEPeMEHHBIMA 00HEKTa
B JINHEITHOM BHJIE, CAMU IIE€PEMEHHBIE MOT'YT UMETh HEJTMHEHHOE
OIHMCAHUE;

3) npaBas 4yacTb ONIMCAHUS COAEPKUT TOJIBKO OJHO CJIaraeéMoe C

KO3 PHUITMEHTOM MPONMOPIIMOHATILHOCTH;

4) BceBO3MOXKHBIE (Da30BbIE COCTOSHUS HE COJIEPIKAT XaOTHUECKUX
COCTOSIHUM.

[K-1.V.1

Monenu oToOpakarT MPOIIECChI, B KOTOPBIX OTCYTCTBYIOT CITyJailHbIE
BO3JICUCTBUS HA3LIBAIOTCS

® IeTePMHUHHPOBAHHBIMU

JTUCKPETHBIMU

HETNPEPBHIBHBIMU

a0CTPaKTHBIMHU

UH(POPMALMOHHBIMH

[IK-1.V.1

10

JnHamuyeckasi MOJEIb Ha3bIBACTCSl YCTOMYHUBOM, €CITU

L] -6YI[yT~II/I BBIBGI[GHHOﬁ U3 CBOCTO UCXOJHOI'O COCTOsSHUA, CTpeMI/ITC}I K
HEMY,

-IIpH 3aMEHE MTapaMeTPOB MOJIEIH IPYTHMMH 3HAYCHHUSIMHU BEJIET ceOs

IK-1.V.1




aHAJOTUYHO (KaK W JI0 3aMEHBI);

- JOCTUTaCT UCXOAHOI'0 COCTOSAHUS ITPpH BO3ﬂ€ﬁCTBHH
JIETEPMUHUPOBAHHBIMH ITOMEXaMU (CpeIibl);

- JOCTUTaCT UCXOAHOI'0 COCTOSAHUS ITPpU BO3ﬂ€ﬁCTBHH CHy‘I&fIHBIMH
nomMexamu (Cpeipl);

11 MogenupoBanue — 3T0: [K-1.V.1
® -3aMellleHUE OJJHOTO 00BEKTA IPYTHM C LENbI0 MOTyYeHUS HHPOpMAIIT
0 BaXXHEHIINX CBOMCTBaX 00bEKTa-OpUTHHAIIA,;
- CO3JIJaHUE MAaTEePUAIBHOTO ((PU3NIECKOT0) 00BEKTA TOW WM UHOMN
MPUPOJIBI, OTPAKAIOUIETO TOIBKO HEKOTOPhIE XapaKTEPUCTUKN OPUTHHATIA;
- co3anue 0a3bl 3HAHUH, OTpaKaIoLIeH MmoBeieHHe 00BEKTa BO BpEMEHH;
12 Bribepure yTBepKaeHNE OTHOCUTENFHO CUCTEMBI MaCCOBOTO [IK-1.V.1
00CITy>)KMBaHUs, KOTOPOE 0uiubO0ouHo CHOPMYITUPOBAHO:
- OJIHOPOJIHBIC 3aIBKM UMEIOT Pa3HbIE MpaBa Ha HAYAJI0 OOCITYKHBAHMUS;
- YHCJIO YPAaBHEHUH B CUCTEME PABHO YMCIY COCTOSTHUM;
- OJIHO U3 CBOMCTB MPOCTEUIIIETO MOTOKA COOBITUN — 3TO OTCYTCTBUE
TTOCJICICTBHIA,
- IPOCTEHUIIINI MOTOK COOBITHI €CTh TyaCCOHOBCKHUH MOTOK.
13 Jis IpUMEHEHUsT METO/1a MOZIOBOM IEKOMITO3UIIMH TPpeOyeTCs I[K-1.V.1
- 3HaHHUE TOJIbKO YacTH HaOJI0/IEHUH, B Ipoliecce MPUMEHEHUS METo/1a
WCXOJIHBIC TJAHHBIE MOTYT J00aBIISTHCS,
- 3HaHME BCETro psia HaOIIOAeHUH cpa3y nepe] IPUMEHEHUEM METO/Ia;
- nobaBJIeHUE TOYEK HEOOXOIMMO B TIpoliecce paboThl METOIA.
14 Bepudukanus *MUTaLMOHHOM MOJENU — 3TO [IK-1.B.1
1) aTO y4yeT B Mozien 0OBEKTOB, HE BXOSIINX B 00YUaIOIIyI0 BEIOOPKY,
HO BXO/JISIIIMX B T€HEPATIbHYIO0 COBOKYITHOCTD, 10 OTHOLICHUIO K KOTOPOI
JaHHas 00ydJaroias BHIOOpKa perpe3eHTaTHBHA;
e2) eCTh POBEPKA COOTBETCTBUS €€ IIOBEIEHUS IIPEII0JI0KEHUAM
IKCIIEPUMEHTATOPA;
3) ecTh poOBEpPKa COOTBETCTBHUS €€ MOBECHUS HA U3MEHEHHBIX JTAHHBIX.
15 AanTUBHOCTL MOJIEIH - ITO TIK-1.B.1
o) crtocoOHOCTH MOJIENIH OBICTPO TPUCTIOCAOTUBATH CBOIO CTPYKTYPY U
napaMeTpsl K U3MEHEHUIO YCIIOBUH (M3MEHEHHIO BRIOOPKH);
2) XxapakTepuCTHKa 0000IaroMell CIOCOOHOCTH MOJIeTH (TIpUeMIIeMbIe
pe3yabTaThl HA O0YYEHHUU U KOHTPOJIE);
3) aTO y4eT B MoJieJIi 0OBEKTOB, HE BXOSIIMX B 00YUaIOIIyI0 BEIOOPKY,
HO BXOJISIIIIMX B T€HEPATIbHYIO COBOKYITHOCTD, 10 OTHOLICHUIO K KOTOPOI
JaHHas 00ydJaromas BHIOOpKa pernpe3eHTaTHBHA.
16 Henuneitnast u xaoTudeckasi MOJIENIA COOTHOCATCS cienyromum oopazom: | [IK-1.B.1
- mo0asi HeJIMHEeHHast MOJIeNIb €CTh Xa0THUeCKasi MOJEIb;
e- 1100as1 Xa0THYECKasi MOJIENb €CTh HEJIMHEWHAas! MOJIEIb;
- HEJIMHEWHAs U Xa0THYECKAs! MOJENH €CTh CIy4YalHbIE TPOLIECCHI.
17 Perpeccuonnas napamerpudeckast MOJEIb — 3TO [IK-1.B.1
1) 3aBHCUMOCTH TOJBKO JMHEWHOTO BUIA f(Xkx)=a'yktb Ha BBIOOpKE
{Xk, Y&} k=1, 101 Bcex k=1,...,r;
2) pyHKLUS YCTAHOBJICHHUS CTETIEHH COOTBETCTBUSA Habopa {Xk, i} k=1
Kakoi-1m00 GyHKIIMY U3 3aJaHHOTO Habopa.
18 B pesynbrare Hike npencraBieHHON Moaenu simulink I1K-1.B.1




] |

Step Integratar
MBI [TOJIYYHUM l“pa(bI/IK BUIA.
el)

D 5 10

19

[TepeoOyueHrE B HEMPOCETEBBIX MOJIEISIX M MOJICIISIX PACIIO3HABAHUS
00pa3oB - 3TO ABJICHUE, XapaKTepU3yIOIee

o 1) HU3KMIA IPOIIEHT OMIMOOK Ha 00yJarOIIeH BEIOOPKE U BHICOKUIA
MIPOIICHT OITMOOK Ha KOHTPOJIHHOM BHIOOPKE;

2) HU3KHI MPOIIEHT OMIMOOK Ha 00y4aromIel BEIOOPKE U HU3KUH MPOIICHT
omuOOK Ha KOHTPOJIbHON BEIOOPKE;

3) BBICOKHMIA TPOIIEHT OMIMOOK Ha 00yyaromei BBIOOPKE M HU3KUIA POIICHT
omuOOK Ha KOHTPOJIbHON BBEIOOPKE;

4) BBICOKHM MPOLIEHT OIMOOK Ha 00ydaromiei BEIOOPKE U BBICOKHIA
MIPOIICHT OIMMOOK Ha KOHTPOJIHHOM BHIOOPKE;

ITIK-1.B.1

20

B unHTENIeKTYansHOM aHaNu3€e 1aHHBIX 3aKOHOMepHOCHb (11A0I0OH
nH(popmaIum) — 3To

1) onucanue CIOKHBIX 0OBEKTOB ¢ IOMOIIBIO O0JIee MPOCTHIX
MOA00OBEKTOB.

¢2) 310 T10060€ OMObpadicenue N3 MPOCTPAHCTBA HCXOTHBIX JJAHHBIX
(HavampHBIX MH(POPMAIIHMA) B TPOCTPAHCTBO 00pa30B (KJIACCOB,
¢uHATBHBIX HH(pOPMALHA);

3) 3TO COBOKYMHOCTh MaTEMATUYECKUX MOJEIIECH, YUCICHHBIX METO/IOB,
IPOTPaMMHBIX CPEICTB M MH(OPMAIIMOHHBIX TEXHOJIOTHH,
o0ecrneunBaroIuX 0OHAPYKEHUE B SMIIMPUYECKUX JTaHHBIX JOCTYIHOM s
UHTEpHpeTanuy HHPOPMAIIUU U CHHTE3 HAa OCHOBE 3TOH HH(pOpMaIiu
paHee HEM3BECTHBIX, HETPUBHUAIbHBIX U MPAKTHUECKH MOJIE3HBIX IS
JOCTHKECHUS ONPEJETICHHBIX LEJIe 3HAHUN.

[IK-1.B.1

21

B pesynbpTaTe HUXKE nipencTaBieHHol Moaenu simulink (Ha Bxoze —
€MHUYHBINA CKa4yOK)

ITIK-1.B.1




[ i

Step Zain

Integrator  Gain

MBI TIOJYYUM Tpa(yK MOBEACHUS PELICHUs 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

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI
00yd4eHus1, TpeICTaBJICHBI B Ta0mie 19.

Tabnuna 19 — IlepedeHb KOHTPOIBHBIX pabOT

No /it [lepedyeHb THTTOBBIX KOHTPOJIBHBIX pabOT
Yacts 1. Pa3pabdorats Mmoaens Simulink 1y1st mosrydeHus rpaduaeckoro pemeHus
1 depeHIaTFHOTO YPABHEHHSI U CUCTEMBI ypPaBHEHUH, COOTBETCTBEHHO.
2
1) y'+2xy=xe", y(0)=2.
dx
a Y
t
2) p , x(0)=-1, y(0)=0.
Bapua ay _ X+2y
HT | dt
Yactp 2. U3yvaercs nuHamMuKa moTpeOIeHUsT MOJIOKAa B perrone. st 3Toro coOpaHsl
naHHBIe 00 00beMax cpefaHemylieBoro nmorpedbieHust moioka (i) Y(f) 3a 7 mecsues.
IToctpouts AR-monens 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. Pa3paborars monens Simulink amst momydenus rpaduyeckoro pemieHus
HT 2 | nuddepeHnanbHOro ypaBHEHUS! M CUCTEMbI YPaBHEHH, COOTBETCTBEHHO.

1) ysinx+ y'cosx=1, y(0)=1.
dx

;=6x—y
2) 4 4 , x(0)=1, y(0)=-1.
dy
—=3x+2y
dt

UYactp 2. bank u3yyaeT AMHAMHUKY U3MEHEHUSI BEIMYMHBI IETTO3UTOB (PU3HUECKUX JIHII
3a HECKOJIKO JIeT (MJIH.$ B comocTtaBUMBIX IieHax). OOOCHOBATh U TOCTPOUTH TPEH]T
nanHoro psaa. [Toctpouts AR-mMoznens B MatLab.

Bpewms, ¢ 1 2 3 4 5 6

Pazmep 2 6 7 3 10 12
JIETIO3UTOB, Y(f)




Bapua | Yacts 1. Pazpaborate Mmoaens Simulink a1t momyuenus rpadudeckoro peeHus
HT 3 | auddepeHnnanbHOro ypaBHEHHUs U CUCTEMBI ypaBHEHUH, COOTBETCTBEHHO.

1 14 !
) —y"=e”, »(0)=1,y'(0)=0.

2
@=2x—9y
2) | 4 , x(0)=-2, y(0)=~1.
y
—=x+38
dr Y

Yacts 2. U3yuaetcs quHamuka pokaaemoctu B Poccun. CoOpaHbl JaHHBIE O YHCIIE
poxaeHabIx (MiH) Y(7) 3a 7 et (2009-2015). O60cHOBATH ¥ MOCTPOUTH TPEH]T
nanHoro psaa. [locrpouts AR-mozmens 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. Metomuueckue MaTepHabl, ONPEACIISIIONINE MPOLETYPhI OLlCHUBAaHUA

UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘IGCKI/IG YKa3aHus OJId 06yan0H1ch;1 10 OCBOCHUIO JHUCIHUIIIINHBI

11.1. Meronuueckue yka3zaHUs Uil OOYYAlOIIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTepHana (eciu npedycmMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3zHAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ry0oOKoe W sSCHOE Hu3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIUM B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUH
dbyHIaMeHTabHBIX Mpo0JeM AUCHMIUIMHBL, METOJO0B HAY4YHOrO IIO3HAHHWSA, HOBEHIINX
JTOCTYIKEHUI HaydyHOW MBICTU. B ydeOHOM mpoliecce JEeKIUsl BBIMONHIET METOIOJOTHYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpMaMOHHYI0 (pyHKUMHU. JIEKIMsS pacKpbIBaeT MOHATHIHBINA anmmapar
KOHKpETHOW oOnacTu 3HaHWS, €€ TpOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUITTUHAMH.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIONIMMUCS JICKIIMOHHOTO MaTepHaa;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUU, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)XKI0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMO/IaBaATEIIECM;

— pa3BuTHE TNPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM PaOOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHSI HA OJIMKAMIIINE TOIBL;

— HaAY4YUTbCSI METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATH HX B  pa3IUYHbIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOI'O NOHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3IlaTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX ITUCKYycCUU 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 AUCLUIIINHE.




CrpyKTypa npeaocTaBieHus JEKIHOHHOTO MaTepuaa:

- Bcerynnenue (BBeneHue): omnpeneneHue TEMbl, IUIaHA W LEIU JIEKIUH, CBS3b C
IPEABIAYIIUMHU U ITOCIEAYIOIUMHY 3aHATUSIMU, [IOCTAHOBKA OCHOBHBIX BOIIPOCOB.

- OG0CHOBaHUE AKTYAJIbHOCTH PaCCMATPUBAEMBIX BOIIPOCOB.

- HM3noxeHue OCHOBHOrO MaTrepuala: peald3auus COIEpKaHUS TEMbl, IPUBEICHUE
CHUCTEMBI J0KA3aTEIbCTB U METOOUYECKMX BBIBONOB. lIpuBeneHue anropurtma, pealnsyromero
peleHrne OCHOBHOM 3a/1a4uM (IMIPU HEOOXOAUMOCTH).

- ®opMyNIHpPOBKa BOIPOCOB IO JIEKIIUU K 3a4€THOMY 3aHATHIO.

- PekomeHanuu K BBITOIHEHUIO COOTBETCTBYIOIIEH J1a00paTOpHOMl paboThI.

- 3aKiIr04YeHME: JIOTHYECKOE 3aBEpIICHUE IOJAa4d MaTepuasna B BHJE KPATKUX TE3UCOB;
PEKOMEHIalMH 110 CaMOCTOSITETILHOM padoTe.

[MompoOHble MeToAMYECKHE yKa3aHWs MO0 OCBOCHHIO JIEKIIMOHHOTO MaTepuala
NpPUBEICHBI B YI€OHOM METOANYECKOM MOCOOMH, HaXOISIIEMCsl B 3JIEKTPOHHON (GopMe B BHIEC
ANIEKTPOHHBIX pecypcoB 43 kadenpsl: Meroanueckoe obecneuenue kadenpsr 43/KommnbrorepHoe
moaenupoBanue/C.1. KomnecHukoBa. Metoanyeckue ykazaHWsl K BBITTOJIHCHHIO JTa0OPATOPHBIX
pabot no aucuuiuinHe «KoMInboTepHOE MOIETUPOBAHUE.

11.2. Meronuyeckue ykazaHusi JUIsi OOy4aroIIMXCS IO YYacTHIO B CEMUHApax (He
npeoyCMOMPEHO Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)IUHE)

11.3. Meronuueckue yka3zaHus Uil OOYYAIOIIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATUH (He npedycMoOmpeHo YueOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Meronuyeckue ykasaHHMs JUIs OOYYalOIIMXCS IO BBIOJHEHHUIO Ja0OpaTOPHBIX
paboTt (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xozme BbImonHEHHs J1a0OpaTOpHBIX paboT oOyyaromMHCs [OJKEH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTUYECKUE HABBIKHM, OBJAJE€Th COBPEMEHHOH METOAMKOW M TEXHUKOH
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(UKAIMOHHONW XapaKTEPUCTHUKONW OO0Yy4arolerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUH.

— TIpHOOpeTeHHE HABBIKOB HCCIEIOBaHMS IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW AUCUUIUINHBL;

— 3aKpeIUIeHHE, pa3BUTHE U JETAIN3aLUS TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMOW AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja00OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3amura 1ab0paTopHON pabOThI CTYIEHTA OCYLIECTBIISAETCS COIVIACHO OTYETY, B KOTOPOM
JIOJKHBI OBITh OTPaXKEHBI:

1) ®UO cryaenTa, rpyrnma, HAMMEHOBaHUE J1abOpaTOpHOI paboOThI, BapuaHT (OepeTcs u3
npuiiokeHus 1);

2) HavaJbHBIC JTAHHBIE K paboTe (BBIAAIOTCS MPEToaBaTeeM), yKa3aH|ue Ha BRIOpaHHYIO
METOAMKY IOMCKA PEIICHUS;

3) anropuTMHU3aIMA U IPOrPaMMHOE MOJICIIMPOBAHKE (COTIIACHO 3aJaHUIO);

4) oT4eT BBINOMHSAETCA B JOKyMeHTe word €O CKpHUHIIOTaMH, IMpHUMEp OT4yeTa K
nabopaTopHOoi paboTe TmpuBeneH B oOpasme oQopMICHHS B METOJUYECKOM IOCOOMH
Metoaunueckoe obecrieuenue kadenpsl 43/Komnbiorepnoe moaenupoanue/C.U. Konecnukona.
Meroanyeckue ykazaHus K  BBIIOJHEHHMIO JIAOOPATOPHBIX  PabOT MO  JAUCLUILIMHE
«KoMnproTepHOE MOJCIIUPOBAHUEY.

Pesynprar pa®oThl IpOrpaMMel MPEICTaBIAETCS JIMYHO CTYAEHTOM Ha 3aHATHAX (Ha
KOMITbIOTEPE WIH B pexume on-line B LMS).

3anadue u TpeOboBaHU K IPOBEACHUIO J1a00PATOPHBIX PA0OT




3amanus U TpeOOBaHUS K MPOBEICHHIO TaOOpaTOPHBIX padoT, CTPYKTypa U popma oTyera
o jabopaTopHoOii pabote, oOpazelnr opopMiIeHHS OTYeTa O JIabopaTopHOW paboTe, a TakkKe
NOJpOOHBIE METOJMYECKHE YKa3aHHUsA IO OCBOCHUIO JIGKIIMOHHOTO MaTepuana IMpHBEICHbI B
y4eOHOM METOJIMYECKOM TOCOOWH, HaXOASIIEMCS B JIEKTPOHHOU (hopMe B BUE AJIEKTPOHHBIX
pecypcoB 43  xkadenpel: Meroauueckoe obecriedenne kadenpsl  43/KommbprorepHoe
moaenupoBanue/C.1. KomnecHukoBa. Metoanyeckue ykazaHUsl K BBITTOJIHEHHIO JTa0OPaTOPHBIX
pabot no aucuuruimHe «KoMInpoTepHOE MOIETMPOBAHUE)

Crpykrypa u hopma oTuera 0 1abopaTopHOM padboTe

dopma oTyeTa 0 JJabopaTopHOU padboTe MpHUBEACHA B yUeOHOM METOIUYECKOM TTOCOOUH,
HAXOJsIIeMCs B OJJIGKTPOHHOW (opMe B BHIE DIEKTPOHHBIX pecypcoB 43 kadempsr:
Metoanueckoe obecnieuenne kadenps 43/Kommnbsrorepaoe monenupobanne/C.U. Konecaukosa.
Meronudyeckue yKazaHWs K  BBIMOJTHEHHWIO J1a0OpaTOpHBIX  pa0OT TO  AUCHUILIIMHE
«KoMmproTepHOE MOJICITUPOBAHHUEY

TpeboBanus kK 0(hOPMIIEHHUIO OTYETA O JIAOOPATOPHOU paboTe

TpeboBanust k opopmieHHIO OT4YeTa O JJabopaTopHOW padoTe MPHUBEACHBI B Y4eOHOM
METOJIMYECKOM ITOCOONH, HAXOIAIIEMCS B SJIEKTPOHHOU (hopMe B BHJE AIICKTPOHHBIX PECYPCOB
43 xadenps: Metoauueckoe obecrieuenue kadenpsl 43/KomnbrorepHoe monenuposanue/C.H.
KonecnukoBa. MeTtoandeckue yka3aHusl K BBIIOJHEHUIO JTJAOOPATOPHBIX PabOT MO AWCIMILUIMHE
«KoMnbroTepHOE MOJEINPOBAHUE

11.5. Meronuyeckue yKazaHus s OOYYAIOIIUXCS MO0 TPOXOXKICHUIO KYpPCOBOTO
MIPOCKTUPOBAHMS/BBITIOIHEHHUSI KYPCOBOW pPaOOTHI (He npedycCMOMmMpPeHO YYeOHbIM WIAHOM HO
OauHOU Oucyuniume)

11.6. Meronnyeckue ykasaHus il 00y4aromUXcs MO MPOXOXKICHUIO CAaMOCTOSTETbHON
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON pabOoThl, 00YJaIOUINIiCS BBIOTHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE MpernojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
Y4aCTHA.

st oOydvaronuxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeNbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss (popMUPYETCs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHCTEMAaTH3allUU NMpUOOpeTaeMbIX 3HaHUM, 00ecrneuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOyYeHHs, MOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuXxcst SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa Mo JUCIHILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
110 3204HOM (hopMe 0OyueHUs).

Metoauyeckie yKazaHHMsT K CaMOCTOSTENbHOW paboTe mpHBEIEeHbl B yueOHOM
METOAMYECKOM TOCOOMH, HAXOAALIEeMCsl B 3JICKTPOHHOH (popMe B BHJIE 3JEKTPOHHBIX PECYpCOB
43 kadenpsl: Metonuueckoe obecrieuenue kadeapsr 43/KommprotepHoe moaenupoanue/C.1.
KonecnukoBa. Metoauueckue yka3aHHs K BBIMOJIHEHUIO CaMOCTOSTENBHOM paboOThl IO
muctuminHe «KoMIpoTepHOe MOIETUPOBAHUE

11.7. MeTonuueckne yKa3zaHHs IS OOYYaIONMIMXCSA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.



Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00ydJaronuxcs, OCyIIeCTBISIEMOTO B TEUCHHE CEMECTpa C IEIbI0 OICHUBAHMS XOJa OCBOCHUS
IUCIHATIINHEL

Obs3amenvHo 0151 3aN0JIHEHUsL Npenooasamesiem. YKazvlearomces mpebo8anus u Memoobl
npogedeHUss Mmexkywe20 KOHMPOIL YCNesaeMocmu, a makdice KAK pe3yibmamsl meKyujeco
KOHMpOAs — ycnesaemocmu  OyOym  Vuumul8amuvCs Npu  NPOBEOeHUU  NPOMENCYMOUHOU
ammecmayuu.

11.8. Meronnyeckue ykazaHusi JUIsi 00y4aromIUXCsl MO MPOXOXKIACHUIO MPOMEXYTOYHON
aTTeCTallUU.

[IpomexxyTounass  arrectansi  OOyyaroIIMXCsl — IpeIycMaTpuBaeT  OLICHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs MO aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYaloIIMMCS B IpoLecce
U3y4eHHs BCeH IUCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
OPUMEHSTh HMX JUIsl PEHIeHMs] MPAaKTHUYECKUX 3a7ad. DK3aMeH, KaK IPaBUJIO, MPOBOJIUTCS B
[EepuoJl SK3aMECHAIMOHHOW CECCHMM U 3aBEpIIaeTCs] aTTECTAllMOHHOW OIICHKOH «OTIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MMOIYYECHHBIX OOYYAIOUIMMCS B XOJ€ MU3yYCHHS
y4eOHOH AUCHUIUTMHBI B LIEJIOM HJIM IPOMEKYTOUYHAas (110 OKOHYAHUU CEMECTpa) OLEHKA 3HAHUM
o0Oy4aromuMcs 1Mo OTAEIbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTEeCTallMOHHON OIICHKOM «3auyTeHO»
WIN «HE 3a4TECHO».

— muddepeHIMpoBaHHBIA 3a4eT — 3TO (¢GopMa OIEHKH 3HAHUH, IOJyYEHHBIX
o0y4aromuMcs TpU U3YYEHUH JUCIHUIUIMHBL, TPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENLCKUX Pa0OT U MPOXOXKACHUH MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIHHOY, KHEYIOBIECTBOPUTEIHLHO.

Ob6s3amenvho 0115 3an0IHeHUs npenoodasamenem. yKazvlearomes mpeboeanus u Memoobsl
npoGedeHUs NPOMEIHCYMOYHOL AMmMecmayuu.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUTLIMHbI

[Jata BHEceHuUs
W3MCHCHHI 1
JIOTIOTHECHHUM.

Iloanucek BHeCHICTO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH U JOTTOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
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kaeapoit




