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AHHOTaNINA

Hucuurummna «I'paduyeckoe mpencraBieHue MyJIbTH()U3UYECKHX CHUCTEM» BXOIUT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHUS — MPOrpaMMy MarucTpaTypsl IO
HampasieHuio mnoarotoBku/ cremuanbHocTH 09.04.01 «MHbopMaTHka W BBIYMCIHTENbHAS
TEXHHMKA» HampaBlieHHOCTH/crienuanu3anuu «BcTtpoeHHble cucteMbl 00paboTku MHGOpMaAIUU U
ynpasienus». Jucuumnnuna peanusyercs kadenpoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

[IK-2 «CrnocoOeH OCyIIeCTBISATh HWHTETPAIMIO W BHEAPEHHE pa3paboTaHHOTO
IPOrPaMMHOT0 O0eCTIeueHus], BBIYUCIUTEIbHBIX CUCTEM, KOMMYHUKALIMOHHOTO 000pYAOBaHUS»

ConepxaHue IUCIMILIMHBI OXBATBHIBAET KPYI BOIIPOCOB, CBS3aHHBIX CO CIEUU(DUUIHOM
ABUAIMOHHON HAy4YHO-TEXHUYECKOW 00JacThio, METOJaMU M WHCTPYMEHTaMH aBHUAlMOHHOMN
TEXHUKH, OINpPECIIEHUEM TIpaHHIl MPOOJIeM AJsl MX PELICHHUs, BO3MOXXHOCTBIO HCIOIb30BaHHUS
KJIACCUYECKUX KOMITBIOTEPHBIX HWHCTPYMEHTOB [UJIsl CO3JAaHUS MPOTOTUIIOB, AaHAIU30M U
MOJIEJIUPOBAHUEM CIIOKHBIX CHCTEM, IIPOEKTHUPOBAHUEM CIIOKHBIX a9POKOCMHUYECKHX CHUCTEM U
MIPOBEJICHUEM SKCIIEPUMEHTOB Ha CIIOKHOU CUCTEME.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro mpoiiecca: JeKIUH, J1abopaTopHbIe paObOTHI.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopMe sk3amena (2 cemectp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJISET 3 3a4eTHBIX eauHullbl, 108
YacoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

O¢ddexTuBHOE OCBOCHHE METOAA, KOTOPBIA MO3BOJSET C IMOMOIIbIO MOJAETUPOBAHUS
«rpada cBs3ei» NOHATh paboTy M ONTUMHU3AIUIO0 MEXAaTPOHHBIX U MYJIbTH(PHU3HUECKUX CHCTEM.
CaMocCTOsATeNbHBIA aHANM3 MHOTOJOMEHHBIX CHCTEM (MEXaHUYECKUX, TUIPABINYECKUX,
AJIEKTPUUYECKUX, THEBMATUYECKHUX ...). COCTaBIeHHE MOJIENeN IEeIOCTHBIX U MHOTO(DH3HUECKUX
CHCTEM.

1.2. JlucuuminuHa  BXOOUT B COCTaB  4acTH, (opMupyemMoll  y4acTHUKaMHU
o0pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTeNIbHOM MporpamMmbl BhICIIEro 0Opa3oBaHus (najiee —
OI1 BO).

1.3. IlepeueHb MIaHUPyEMbIX pe3ylIbTaTOB OOYUECHHUS 110 AUCHUILTUHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMU pe3yibTaTamMu ocBoeHus OI1 BO.

B pesynbraTe u3yueHUs AUCHUIUIMHBI OOYYaIOUIUIICS TOJDKEH 00JIafaTh CIEAYIOLIUMU
KOMIIETEHIIMSIMHA HIIM UX YacTsAMHU. KoMIeTeHIIMN U UHIUKATOPbI UX JOCTHXKEHHS IPUBEICHbI B
Tabymue 1.

Tabmuua 1 — [lepeyenb KOMIETEHIMNA U MHIUKATOPOB MX JIOCTHKCHHUS

Kareropus (rpynna) | Kox u HaumenoBanue | Koa u HauMeHOBaHUE MHAMKATOPA TOCTHXKCHUS
KOMITETCHIINH KOMIIETCHITMHT KOMTIETCHITHH
[TK-2 Crniocoben
[1IK-2.3.1 3HaTh OCHOBBI aPXUTEKTYPHI,
OCYIIECTBIISITh o
HHTErDALIIIO 1 YCTPOMCTBO M MPUHITUIIBI (DYHKIIMOHHPOBAHUS
BHeN I;HI/IG BBIYHUCITUTENbHBIX HHHOPMAIIMOHHBIX CUCTEM H
P KOMMYHHKAITUOHHOTO 000pYTOBaHUS
pa3paboTaHHOTO
[Ipodeccuonanvubie HDOIDAMMIOLO [IK-2.Y.1 ymeTs NpoBOAUTH UHTETPALIHIO U
KOMITETCHITUHT 016)€CII:I)€‘I€HI/I$I BHEJIPCHUE BBIYMCIUTEILHBIX HHPOPMAITMOHHBIX
’ CUCTEM U KOMMYHHKAIIMOHHOTO 000pY10BaHUS
BBIYHUCITUTENbHBIX
cCTeM TIK-2.B.1 BiameTs HaBLIKAMU OLEHKHA KaueCTBa
’ paspabaTbIiBaeMbIX POTPAMMHBIX U/UITU
KOMMYHHKAIITHOHHOTO
anmapaTHBIX CPEJICTB
000py10BaHUS

2. Mecro nucuuminHsl B cTpykType Ol

JlucuumnauHa MoXKeT 6a3upoBaThCs HA 3HAHUSX, paHee MPHOOPETEHHBIX 00YUYaIOITIMUCS
MIPU U3YYCHUH CIICTYIONTUX TUCIUIUIAH:

— «MaremaTH4ecKkre METObl B HAYYHBIX UCCIICIOBAHUIXY,

— «MaremaTudecKkui aHAINU3,

— «MozenupoBaHUE CUCTEM.

3HaHUA, TOJyYEHHbIE NMPU HM3YYEHHHM MaTepuana JaHHOW AUCHUIUIMHBL, UMEKT Kak
CaMOCTOATENIbHOE 3HAUCHUE, TaK U MOTYT HCIIOIh30BATHCS MPU U3YUYEHUH APYTHX JUCIUTIINH:

— «Cetu DBM U TeneKOMMYHUKAIIHI.

3. O0BeM U TPYAOEMKOCTh JUCITUTUIMHBI
Jlannple 06 o0mieM o0beMe MUCHUIUIMHBI, TPYJAOEMKOCTH OTIENBHBIX BHIOB Y4EeOHOI
paboTHI 1O TUCIUTUIHHE (M paclipeie]ICHHE dTOW TPYI0OEMKOCTH IO CEMECTpaM) MPE/ICTaBICHBI B
Tabnure 2.

Tabnuia 2 — O0beM U TPYJ0EMKOCTh AUCITUTUTHHBI

TpynoeMKoCTb 110
Bun yueGHOM paboTh Bcero ceMecTpaM
Ne2
1 2 3
Oowasn mpyooemkocmup OuCyuUNIUHbL, 3/ 108 3/ 108
3E/ (gac)




H3 Hux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnuie 3auamus, BCETO 4ac. 34 34
B TOM YHCJIE:

nexmu (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 20 20
Buo npomesrcymounoit ammecmayuu: 3ayer, k3 k3
mudd. 3ager, sx3amen (3auet, Audd. 3a4, Ok3.) i ”

4. CopepxaHue JUCIUTUTMHBI

4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI IO pa3jeiaM U BUIaM 3aHSITHIA.
Pazpgenbl, TeMbl TUCHUIITUHBI U KX TPYJIOEMKOCTh IIPUBEICHBI B TabuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Tabnuia 4 — ConeprxaHue pa3aesioB U TEM JEKIIMOHHOTO IIUKJIA

Howmep pasznena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUN

Paznensl, TEMBI JUCLIMIIINHBI

Jlexum | 113 (C3)| JIP
(dac) (dac) (qac)

KII/KP
(dac)

CP (gac)

1 Tema 1.1 — Beenenue B MHOTOJJOMEHHbBIE CHCTEMbI Ha TPAKTHYECKHUX
MPOMBIIUICHHBIX PHMEpaXx.
Tema 1.2 — Beenenue B «rpaUKé CKauyKOB»: MOHSTHE yCHIHS /
MOTOKA,
Tema 1.3 — TousaTre nepenaBacMOil MOIITHOCTH
Tema 1.4 —Tlotpebisiemast WK TepsieMasi MOILIHOCTb.

2 Tema 2.1 — Mexanudeckuii JOMeH.
Tema 2.2 — T'uapaBiIndecKHii JOMEH.
Tema 2.3 — DneKTpUUECKHIA JOMEH.

3 Tema 3.1 — OnpesiencHrue MOICTUPOBAHKS MEXaTPOHHBIX CHCTEM.
Tema 3.2 — IlpaBuna Ha3HAYEHHS MEXATPOHHBIX CHCTEM.
Tema 3.3 — AHani3 MEXaTPOHHBIX CHCTEM.

4 Tema 4.1 — Beemenne B AMESIM - cnpaBo4HOE MPOTPaMMHOE

obecreueHne st AMHAMUYIECKOTO MOICTUPOBAHUS U CUMYJISIITUAH
Tema 4.2 — Tlporpammuoe obecrieueHHe JUIS MOJIEIMPOBAHUS M
CHMYJISAIIMA MEXaTPOHHBIX CHCTEM.

Tema 4.3 — Tlpumenenne AMESIM.

Cemectp 2

Paznen 1. Beenenue

Tema 1.1. BBenenne B MHOTOJOMEHHEBIE CUCTEMBI HA
MPAKTHYECKUX MMPOMBINIICHHBIX PUMEpPaX.

Tema 1.2. BBenenue B «rpaduku CKauyKoB»: TOHSTHE 5
ycunust / TOTOKa,

Tema 1.3. Ilonarue nepegaBaeMoii MOIIHOCTH
Tema 1.4. Ilotpediissemast Hiu TepsieMasi MOIITHOCTb.

4.3. Ilpaktuyeckue (CeMUHAPCKUE) 3aHATUSA
TeMbl MPaKTHUECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHs U UX TPYI0EMKOCTb

Paznen 2. Meton noctpoeHus rpadoB CBs3ei
Tema 2.1. MexanndecKuii JOMEH.

Tema 2.2. 'uapaBnuyecKuidl JOMEH.

Tewma 2.3. DnekTpuueckuil JOMeH.

No | TeMbl IpaKTHYECKUX
/a 3aHATUAN

@DopMbI TPAKTHUECKUX

W3 aux Ne
TpyaoeMKoCTh, |IMpakTHUUYECKOil |pa3aena
3aHATAN (dac) IMOJTOTOBKH, | IUCILIMII
(dac) JIUHBI

VY4eOHbBIM IIJIaHOM HE TPeTyCMOTPEHO

Paznen 3. [IpuyrHHOCTS U €€ BIUSHHUE HA
MOJICJIMPOBAHHIE MEXaTPOHHBIX CHCTEM
Tema 3.1. Onpenenenue. 3
Tema 3.2. [IpaBuia Ha3HAYCHUS.
Tema 3.3. Ananus.

Bcero

Paznen 4. Beenenue 8 AMESIM - cipaBouHoe
MporpaMMHOe oOecTieueHue sl TUHAMHYECKOTO
MOJIEJTMPOBAHMS U CUMYJISILIN

Tewma 4.1. IIporpammHOe obecriedeHne s
MOJICTIMPOBAHHS ¥ CUMYJISIIIUA MEXaTPOHHBIX CHCTEM.
Tema 4.2. [lpumenenne AMESIM.

4.4. JlabGopaTOopHbI€ 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb ITPUBEICHBI B Ta0IuUIE 6.

Tabnuma 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTb

Hroro B cemecTpe: 17

17

20

Hroro 17 0

17

20

[MpakThueckass TMOATOTOBKA 3aKIOYaeTCs B
OOyYalOUIMMHUCST  ONPENENICHHBIX  TPYJIOBBIX
po(heCCHOHATBHON eI TeIBHOCTHIO.

byHKIUH,

4.2. CopaepxaHue pa3iesoB U TEM JICKIIMOHHBIX 3aHSITH.

HEIMOCPEICTBEHHOM

CBA3AaHHBIX

BBITIOJTHCHUHN
¢  Oynmymieit

Coneprxanne pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOIHUIIE 4.

N3 Hux Ne
Ne HaumenoBanue nabopatopHbsix padboT TPyZOCMKOCTE, | MIPAKTHHIECKOH | pasiera
/1 (dac) MMOATOTOBKH, | AWCIIHAI
(gac) JIMHBI
Cemectp 2
1 | Ycuime / motok, nepeiaBaemas, moTpedsieMas 3 1
WIN TepsieMasi MOIIHOCTb.
2 | Mexannueckuit / ['unpaBnuueckuii / 3 2
OJIeKTPUYECKUN JOMEH.
3 AHamM3 MEXaTPOHHBIX CHCTEM 3 3
4 | JInHaMH4YecKOe MOJIEIMPOBAHMS MEXaTPOHHBIX 8 4
cucrteM Ha AMESIM
Bcero 17

4.5. BrInonHeHue KypcoBOro MpoeKkTa/ KypcoBoi paboThl



VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00y4aroIIXCs
Buiel camocTosTennbHOM paboThI U €€ TPYAOSMKOCTh IPUBEICHBI B Tabuuiie 7.

Tabmuua 7 — Buasl caMoCTOSITeIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
8 8
nqucuuriuiel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoMexXyTOUHOU 4 4
atrecrauuu (ITA)
Bcero: 20 20

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUTSL CAMOCTOSITEIbHON pabOoThl 00YUYaIONINXCs MO TUCIUILIHHE (MOIYJIIO)
Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW paboThl 00y4aromuXxcs yKa3aHbl B
I.II. pa3fesnos 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IpUBENIEH B TabauIe 8.
Tabnuua 8— IlepeyeHb NMeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUHN

7. IlepedyeHb IEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
ITepeuenn INEKTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOAUMBIX JUIS OCBOCHHUS JUCHUIUIMHBI
npuBeJeH B Tabmuue 9.

Tabmuuma 9 — IlepedeHb SIEKTPOHHBIX O0pPA30BATENBHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOMN ceTu «MHTepHeT»
URL anpec HaumenoBanue

https://www.mathworks.com/ | Onnaita pecypc Mathworks

8. IlepeueHp nH(MOPMAIIMOHHBIX TEXHOJIOTHMA
8.1. Ilepeyenr mporpaMMHOro oOeCIe4YeHUs, HCIOJIB3yeMOro IIPH OCYIIECTBICHUH
00pa30BaTeNBHOrO MpOoIiecca 0 AUCIUILINHE.
[lepeuenp UCTIONB3yEMOTr0 IPOTPAMMHOTO OOecIieueHHs npeacTaBieH B Tadmuie 10.

Tabnuna 10— [lepeyensr mporpaMMHOro o0ecredeHust

Ne /i HaumenoBanue

He npenycmoTpeno

8.2. [lepeuenn WH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3YEeMbIX pu
OCYIECTBICHHH 00Pa30BaTEILHOTO MPOIecca M0 AUCIUTIINHE

[lepeyeHs WCMONB3yeMBIX HH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabimne 11.

Tabmuua 11— Ilepeuenr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /i HaumenoBanue

He npenycmoTpeno

9. MarepuanbHo-TexHUYecKas 6a3a
CoctaB MaTepHallbHO-TEXHMYECKONM 0a3bl, HEOOXOJUMOW i  OCYIIECTBICHHUS
00pa3oBaTeNpHOrO Mpoliecca 10 AUCHUILINHE, IpeAcTaBieH B Tabnuuel?2.

Tabnuma 12 — CocraB MaTepuaabHO-TEXHUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (Tpy HEOOXOUMOCTH )

JlekioHHas ay TUTOPUS

2 | MynbTuMenuiiHas JIeKIIMOHHAs ay AUTOPUSI

Kommuectso
9K3EMILISIPOB B
Uﬁ“ﬁfg ec bubnmnorpaduueckas ccpiika 614?;1;:)(:;:@
AIIEKTPOHHBIX
SK3EMILISIPOB)
https://www.sciencedirect.com/science/ Baoyindureng Wu, Jixiang
article/pi1/S0012365X04003632 Meng “Hamiltonian jump

graphs”, 2004.

YuranpHbIH 321 ONOIIMOTEKH

https://groups.csail.mit.edu/drl/journal_club/ | Arun K. Samantaray “About
papers/Samantaray 2001 www. Bond Graphs”, HighTech
bondgraphs.com_about.pdf Consultants, 2001.

10. Ouenounsle cpeacTBa A IPOBEACHMS IPOMEKYTOYHON aTTeCTallun
10.1. CocTtaB OLIEHOYHBIX CPEACTBIJI NPOBENCHHUS MPOMEKYTOUYHOM aTTeCTalluu
o0yyaromuxcs o JUCHUIUIMHE IpuBeAeH B Tabnure 13.
Tabaua 13 — CoctaB OIIEHOYHBIX CPEACTB JUIsl MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu

Bug HpOMC)KyTO‘-IHOﬁ aTTCeCTallnun HepequL OLCHOYHLIX CPCACTB

https://www.plm.automation.siemens.com/ | Siemens Amesim Center
global/ru/products/simcenter/simcenter-
amesim.html

OK3aMeH CnmcoK BONPOCOB K IK3aMEHY;




10.2. B kadecTBe KpHUTEpHUEB OIEHKH YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00yYaloUMMHCs MPUMEHseTCsT S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas puBeJeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-6ammpHas  mKana — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl  YHHUBEPCUTETa,  IMpaBHIIA
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETEHMIA
5-0ayuIpHAs IIKaJIa PAKTep (op

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAaMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €r0 U3J1araeT;

— ONHUPasICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTJIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbIC MOJOXKEHHS C MPAKTUYECKOU
«3a4TEHO» JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMesi0 000OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJaeT BBIBOJIBI M 0000IIEHMS;

— CBOOOJTHO BJIJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBmIbHO BeIIOJHUI OT 90% 1m0 100% TecTOBBIX 3ajaHuil .

3 [ToHsATHE NIEpegaBaeMOil MOIIHOCTH

4 [ToTpebasieMas uau TepsieMasi MOIITHOCTb.

5 Metoa noctpoeHusi rpad)oB cBsi3ei

6 MexaHndecKu TOMEH.

7 ['upaBIuyYeCKUi TOMEH.

8 DJIEKTPUUYECKUN TOMEH.

9 [TprunMHHOCTD U €€ BIMSHUE Ha MOJEIMPOBAHUE
MEXaTPOHHBIX CUCTEM

10 OnpeneneHre NPUIMHHOCTH.

11 IIpaBuna Ha3HaYEHUs] IPUYUMHHOCTH.

12 AHaJIM3 NPUYUHHOCTH MEXATPOHHBIX CUCTEM.

13 [Tporpammuoe obecnieuenue AMESIM

14 IIpumenenue AMESIM

15 OcHoBHble hyHkmun AMESIM

16 [Tpumep monenu B AMESIM

OO0yyarommiics:

— TBEPJIO0 YCBOWJI NMPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

«XOPOILIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
«3aYTEHO» HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICCT CHCTEMOM CIIeHaIM3UPOBAHHbIX TOHITHH.

— NIPaBHIIBHO BBINOTHMI 0T 70% 110 89% TeCTOBBIX 3a1aHUH .

Bormpockr (3amaun) aiis 3auera / qudd. 3auera npegacraBieHsl B Tadbmuie 16.
Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera

Konx

Ne /i Ilepeuens BompocoB (3amay) mJId 3a4eTa / Iu . 3a4fTa
p p ( A )ﬂ A (b(b HHAWKATOpa

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

[lepedensb TeM AJsi BHIIOJIHEHUSI KyPCOBOTO MPOEKTa/ KYpCOBOW pabOThI IPEICTABICHBI
B Tabiuie 17.
Tabmuua 17 — IlepeueHp TeM J11sl BRIIOTHEHHUSI KYPCOBOTO MPOEKTa / KypCOBO# paboThI

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
IO CYWIECTBY M3JaraeT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

JUTEpaTyphl,
— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOYHOCTH;
«yIOBJIETBOPUTENILHO» | — UCIIBITBIBAET 3aTPy/HEHUS B IMPAKTUYECKOM HPUMEHEHUU 3HAHUM
«3AYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITUH.
— MPaBWIbHO BBIMOJIHWI OT 51% 110 69% TecTOBBIX 3aaHuil .

No 1/ [TpumepHBIi IepedeHb TeM IS BBIIIOJIHEHUST KyPCOBOTO NMPOEKTa/ KypCOBOM
- paboThI

Y4eOHbIM [JITAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHHST TPOMEXKYTOYHOM aTTeCTalldd B BHJE TECTUPOBAHUSA
npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHblii mepeueHb BOIPOCOB JJIsi TECTOB

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,
— JIONMyCKaeT  CYIICCTBCHHBIE OIMMUOKM W  HETOYHOCTH  TIPH
«HEYJIOBJICTBOPUTEIIHHO» | PACCMOTPEHUH TIPOOJIEM B KOHKPETHOM HAIPaBJICHHH,
«HE 3aUTEHOY — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;
— HEe MOKET apryMEHTUPOBATh HAy4HBIE TTOTOKECHHS;
— He (pOopMyIHpPYET BHIBOJOB U 000OLICHHIA.
— MIPaBWJILHO BHIOJHWI MeHee 51% TecToBBIX 3aMaHui .

Ne n/mt IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB Kon
WHJMKaTOpa
| [Toctpouts rpad cBs3u ais 3agaHHou cuctemsl (Tect 1) I1K-2.3.1
CnpoexTrpoBaTh MOJeNb 3aaanHoi cuctembl B AMESIM (Tecrt 2) [IK-2.¥.1
I1K-2.B.1

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO MUCUUIUIMHE OOYyYarolUXCsl 3a04HON (OPMBI
o0yueHus, npeacTaBiIeHbl B Tabauue 19.

Tabnumna 19 — [lepedeHb KOHTPOIBHBIX PadbOT

10.3. TunoBele KOHTPOJIBHBIE 3a/1aHUSI WJIH NHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tabnure 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne n/mt [TepeueHb KOHTPOJIBHBIX PAOOT

He npenycMoTpeno

Ne ni/m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa Koz
WHJIUKAaTOpa
1 MHOrogOMEHHbBIE CUCTEMBI HA TPAKTHYECKHUX T1IK-2.3.1
IIPOMBILICHHBIX IPUMEPAX [IK-2.V.1
2 «I"padku CKaYKOBY: OHITHE YCHUIIUS / TTOTOKA [1K-2.B.1

10.4. Meronuyeckue  MmaTepuainbl,  ONPEACISAIOIINE  MPOLENYphl  OLEHUBAHUSA
WHIMKATOPOB, XapaKTEpU3YIOIIMX JTanbl (HOPMHUPOBAHMS KOMIETEHLIMH, cojaepxkarca B
JOK&JIbHBIX HOpPMAaTUBHBIX akTax ['YAII, pernameHTHpyOIMX MOPAJOK W HPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalluy O0ydarouuxcs
I'VAIL




11. Metonuuecknue yka3zaHus JUisl O0yYarOIIMXCS 10 OCBOCHHIO JUCITUTITMHBI

11.1. Meronuyeckue ykKazaHus i OOYy4yarOUUXCS IO OCBOEHHUIO JIEKIIHOHHOIO
Marepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIy0OKOe U SICHOE HW3JIOKEHHEe ydeOHoro marepuana. Ha3HaueHUE COBPEMEHHOW JICKIIMH B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX TMPOOJIEM AWCIMIUIMHBI, METOJOB HAyYHOTO [O3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mpoliecce JIEKIHsS BBIIOIHSAET METOJ0JIOTHYECKYIO,
OpPTraHHU3AIMOHHYI0 U MHPOpMaMoHHYI0 (GyHKIMHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTLTTHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUU 00YYAIOUIMMHUCS JIEKIIMOHHOTO MaTepuana:

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUU, YpPOBEHb
KOTOPBIX OIpeAeseTCs 1eJIeBOi YCTaHOBKOM K Ka)KJJ0i KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTENEM;

— pa3BuTHEe MNpo(ecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIJICHHSL.

— TOSIBJIEHHE HEOOXOAMMOro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONyYeHUE 3HAHWKW O COBPEMCHHOM YpPOBHE pAa3BUTHS HAYKH W TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TObL;

— HAY4YUThCS METOAMYECKH 00pabaTbiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKCHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATH WX B Pa3IMYHBIX
dbopMyIupoBKax);

— TOJy4YeHHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHATHH.

JlexuvOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIajioB U
UCIIOJIb30BAaHMEM pa3aTOYHOrO MaTepuaja IMpH IPOBEIECHUU KOPOTKHX AHUCKycCUH 00
OCOOCHHOCTSIX MPUMEHECHHSI OT/ICTBHBIX TEMATHK I10 TACIUTUIHHE.

CrpyKTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

— TIpe3eHTAallMu B DIIEKTPOHHOU (opMme;

WHUBUAYATbHBIE KOHCYIbTAIIUU.

11.2. Meronuyeckue ykazaHus A7 00ydaronuxcs Mo y4acTUIO B CEeMUHAapax
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.3. Meronnyeckue ykazaHusd A OOyYaroIIMXCS IO MPOXOXKICHHUIO MPAKTUYECKUX
3aHATUN
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.4. Meronnyeckue yka3zaHus Uid OOyYaroIIMXCS IO BBINOJHEHUIO JIAOOPaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOPHBIX paboT oOydarolmuics MAOKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHON XapaKTEpUCTHKONH 0O0ydarolierocs.
Brinmonnenune mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-IPAKTUYECKOM, pacueTHo-
AHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX paboT 0OydaromUMCs SBISETCS HEOThEMJIEMON YacTbiO
U3yYeHHUs] JUCHMIUIMHBI, OIpeneiseMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpPEICTBaM,
00ecreunBaroIUM peIIeHUEe CIeTYOIUX OCHOBHBIX 33aJa4 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUILINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE M JeTAM3alus TEOPETUUYCCKUX 3HAHUN, MOMYyYEHHBIX Ha
TEKIUAX;

— TOJy4YeHWe HOBOM MH(OPMAIIMH 110 H3y4aeMOU TUCITUILINHE;

— TpuOOpEeTeHWE  HABBIKOB  CAMOCTOATEIbHOW  PaboTel ¢ 1ab0paTOpHBIM
o0opyI0BaHHWEM U MTPUOOPAMHU.

3ananue ¥ TpeOOBaHUS K IPOBEJICHUIO JIAOOPATOPHBIX PadOT
3amanue Ha JabopaTopHbIe PabOTHl BRIOMpACTCS WHIWUBUAYAJIbHO MperojaBaTeiieM U
COTJIACOBBIBACTCS CO CTYACHTAMH WHIMBHYaJbHO.

CrpykTypa 1 hopma oTueTa 0 1abopaTopHOM paboTe

OTueT 00s3aTeIBHO TOJIKEH COCTOATH U3 CIASAYIOMINX MyHKTOB!
1) TuTynbHBIN JHCT

2) OrnucaHue MOCTaBICHHOM 3a1aun

3) OmnucaHue peayiM3aluy 3a1a4u

4) Pesynbratel padota no mojenupoBanuo B AMESIM

5) PesynbraTsl cumyisinun B AMESIM

6) BriBoas! o pabore

TpebGoBanwus k 0hOpMIIEHHUIO OTYETA O JTaOOPaTOPHOU paboTe
Otuer nomxkeH ObiTh opopmiieH B coorBeTcTBUU ¢ 'OCT, no o6bemy He npeBbIiath 40
JIUCTOB.

11.5. Meronudeckue ykazaHus JJisi 00YJarOIIUXCS IO BBITTOJHEHUIO KYPCOBOTO MTPOSKTa/
KypCOBOMW pabOThI
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

11.6. MeTtonuueckne yka3zaHus JUIsi OOyHarOMIMXCS M0 MPOXO0KICHUIO CaMOCTOATEIbHON
paboThl

B xoze BBITIOJNIHEHHS] CaMOCTOSITEIHFHON PabOThI, 00yYalOMUiCs BBITIOJIHAET PaboTy Mo
3aJlaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE MpenoiaBarelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYacTHsL.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHOM paboThl, y oOydaromierocs (hopMupyercs
1esrecoodpa3Hoe MIaHNPOBaHUE paboduero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUd MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIIEPUOJ OOYYCHHS, IOMOTAaeT TOJYYUTh HABBIKW ITOBBIIICHUS
po¢eCCHOHATIBHOTO YPOBHS.

MetoauyecKUMH ~ MaTepuallaMHi,  HampaBJSIOMIMMH  CAMOCTOSITENIBHYIO — paboTy
o0y4aroIuxcsl, ABIA0TCA y4eOHO-METOIMYECKUE MAaTePUAIIBI 10 AUCIUILTHHE.

11.7. Meronuyeckue yKa3aHus s OOYyYalOIIMXCSl IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCIEBAEMOCTH IpPEAyCMaTpUBAcT KOHTPOJIb KadecTBa 3HAHUUI
o0yyaroImuxcs, OCyLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEJIbI OLEHMBAHUS XOJa OCBOCHUS
JMCLUTUIAHBL.

11.8. Meronuueckue ykazaHusi Ui OOYYarOIIUXCs 1O MPOXOXKACHUIO MPOMEKYTOYHOMN
aTTECTAIUH.

[MpomexxyTounast  arTecranus  OoOydyaroIIMXCS — TpEAyCcMaTpuUBacT  OLCHUBAHHE
HpOMe)KYTO'-IHBIX U OKOHYATCJIIBHBIX peSy.]'IBTaTOB O6yquI/I$I 10 OUCHUIIJINHE. OHa BKJIIOYACT B
ceOs:



— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYYCHHBIX OOydYaloUuMMcs B Ipoliecce
U3y4YeHHs BCeW NMCUUIUIMHBI WA €€ YacTH, HAaBBIKOB CAMOCTOSITENbHONU paboThl, CHOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIMYHOY,
«XOPOLLIOY, «YIOBICTBOPUTEIBLHO», «HEYIOBIETBOPUTEIILHOY.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




