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AnHHOTAIUSA

Jucunnnnua «['padudeckoe mpeacTaBieHHE MYyJIbTU(PHU3UUECKUX CHCTEM» BXOIUT B
00pa3oBaTeNbHYIO IIPOrpaMMy BBICHIETO O00pa3oBaHUS — MPOrpaMMy MarucTparypsl IO
HanpaeneHuto moaroroBku/ crnemuaigpHocTH 09.04.01 «MHpOpMaTHKa M BRIYHCIHTETbHAS
TEXHHKa» HalpaBJIEHHOCTH «BcTpoeHHble chcTeMbl 00pabOTKH MHGOPMALMU U YHPABICHHS.
Jucrnuminaa peanusyercs kKadeapoi «Neldy.

JlucumninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIEIYIOIIMX KOMITETCHIIUH:

IIK-2 «CnocobeH ocCywIecTBIISITh HWHTETPALMI0 W BHEJAPEHHE pa3pabdoTaHHOro
MIPOrPaMMHOT0 00€CIIeUeHHsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHUKALHOHHOTO 000PY/10BAaHHUS»

CozaepxaHue JUCHMIUIMHBI OXBAaThIBAET KPYI' BOIPOCOB, CBSI3AHHBIX CO CHELM(PUUHON
aBHALIMOHHOM HAay4YHO-TEXHHYECKOW 00IacThio, METOJaMH W WHCTPYMEHTAMH aBHAllMOHHOM
TEXHHKH, OIpEIEICHUEM TPaHUIl MPOOIEeM IS MX PEIICHHs, BO3MOXXHOCTBIO HCIIOIB30BAHUS
KJIACCUYECKUX KOMITBIOTEPHBIX WHCTPYMEHTOB JUIi CO3JaHHsS HPOTOTHIIOB, aHAIW30M U
MOJICJTIPOBAHHUEM CJIOKHBIX CHCTEM, IIPOSKTHPOBAHUEM CIIOKHBIX a3POKOCMHUYECKUX CHCTEM U
MPOBE/ICHUEM IKCIICPUMEHTOB Ha CI0XKHOH cucteme.

IIpenogaBaHue JAMCHUIUIMHBI MpeIycMaTpuUBaeT cleayromue (GopMbl opraHu3alnuu
y4eOHOro Mmporecca: JISKIHH, Tab0paToOpHbIC PadOTHI.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CICAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAsI aTTecTalnus B popMe 3K3aMeHa.

OO0miasi TPyZI0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTABISIET 3 3a4eTHBIX eauHMUIbI, 108
4acoB.

S13b1K 00y4EHHS IO TUCIUIIINHE «PYCCKHUI».

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI
D¢ exTBHOE OCBOCHHE METOJa, KOTOPBIH IMO3BOJIICT C MOMOIIBIO MOJEIHPOBaHMS «rpada
CBsI3el» MOHATH pabOTy W ONTHMHU3ALMI0 MEXaTPOHHBIX M MYJbTH(QU3HYECKHX CHCTEM.
CaMOCTOSITENbHBIIT  aHAJTM3 MHOTOJOMEHHBIX CHCTeM (MEXaHHYECKHUX, THIPaBINYCCKHUX,
IEKTPUUECKUX, ITHEBMATHUECKUX ...). CocTaBlIcHHE MOJEINCH LENOCTHBIX U MHOTO(U3NYECKUX
CHCTEM.

1.2. JlucuumivHa  BXOOUT B  COCTaB  4acTd, (opMUpyeMoW  ydacTHHKaMu
00pa30BaTeNbHBIX OTHOIICHUI, 00pa30BaTENbHON MPOTPaMMBI BRICIIEr0 00Opa3oBaHusl (manee —
OII BO).

1.3. TlepeuyeHb IUIaHUPYEMBIX PE3YJILTATOB O0YUYEHHMS 110 IUCLUHUIUINHE, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare n3ydeHus AMCUHMIUIMHBI 00YYaIOIUIMIACS JODKEH 00Ja]aTh CIACAyIOIUMU
KOMIICTCHIMSIMU WIIH MX YacTIMH. KOMIETEHINH U HHIUKATOPBI UX JOCTHKECHUS PHBE/ICHBI B
Tadumue 1.

Ta6auua 1 — INepeueHb KOMIETESHIMNA U HHIUKATOPOB HX JIOCTHKCHHUSI

Kateropus (rpynna) | Kon u HaumenoBanue | Kox v HauMeHOBaHUE MHAMKATOPA JOCTIXKEHUS
KOMIETEHIIMU KOMIETECHIIUH KOMIETEHIIMU
I1K-2 Cnocoben
I1K-2.3.1 3HaTb OCHOBBI APXUTEKTYPBHI,
OCYIIECTBIIATh N
A — YCTPOMCTBO U MPUHLHITBI (PYHKIIMOHUPOBAHUS
BHE I; Hite BBIYMCIIUTEIBHBIX HHOOPMALMOHHBIX CUCTEM U
P KOMMYHHKALIMOHHOTO 000pyI0BaHUs
pa3paboTaHHOTO
[podeccronansHbie HDOrDAMMHOLO TIK-2.Y.1 ymeTs MpOBOANUTH HHTETPALIHIO U
KOMIETEHIIUH OgeCll?Ie‘ICHI/ISI BHE/IPCHHE BBIYHCIUTEIBHBIX HH)OPMALIMOHHBIX
’ CHCTEM U KOMMYHHUKALHIOHHOTO 000PYy10BaHUS
BBIYHCIIUTENBHBIX
cHeTEM T1K-2.B.1 Bnagers HaBLIKAMHU OLIEHKH KayeCTBa
’ pa3padaTbIBaEMBbIX IIPOrPaMMHBIX H/HIIH
KOMMYHHUKAIHOHHOTO
armaparHbIX CPeJCTB
obopyoBaHust

2. Mecro gucuumiuHbl B ctpykrype OI1

JucuunirHa MOXeT 0a3UpOBaThCsl HA 3HAHMSAX, PaHEee MPUOOPETEHHBIX 00YYAIOIINMHCS
[PH U3YYCHUH CIICAYFOINX AUCLUIUINH!

— «MareMaTH4eCK1e METOIbI B HAYYHBIX HCCIICIOBAHUIXY,

— «MaremaTHYECKHI aHATU3Y,

— «MogenupoBaHUe CUCTEM».

3HaHM, MOMYYCHHBIC NPH H3YYCHMH Marepuana JaHHON IUCLUILUIMHBI, MMEIT Kak
CaMOCTOSTENbHOE 3HAYCHNE, TAK U MOT'YT HCIIONB30BATHCA IIPU U3YYECHUH IPYTUX AUCIHILIAH:

— «Cetu OBM 1 TenekoMMyHHKaLUN».

3. OObBeM u TPYAOEMKOCTb TUCLIUTLTHHBI
JlanHble 00 00mEeM o0beMe MUCIUIIIMHBI, TPYAOEMKOCTH OTIEIBbHBIX BHIOB Y4eOHOM
paboTHhI MO TUCHHUILIHHE (M paclpeieieHIe 3TON TPYAOSMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
Taduumie 2.

Tabnuia 2 — O6beM U TPYA0SMKOCTh TUCIUIIIHHBI

TpymoemkocTs Mo
Bun yue6Hoit paboTs! Bcero ceMecTpam
Ne2
1 2 3
Oowasn mpyooemKkocms OucCyunIuUnbL, 3/ 108 3/ 108
3E/ (uac)




H3 Hux yacoe npakmuyueckoii n0020moeKu 17 17
Ayoumopnule 3anamus, BCETO yac. 34 34
B TOM YHCIIE:

nekuumu (J1), (vac) 17 17

npaktuyeckue/cemunapckue 3austus  (113),

(uac)

naboparopusle padotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 54 54
Camocmoamenvnasn paboma, Bcero (dac) 20 20
Buo npomesicymounoin ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
Dk3.*%)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:xkaHHe AUCIUIUINHBI
4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHBI 110 pa3zesiaM U BUAaM 3aHATUH.
Paznenbl, TeMBbI AUCUMIUIMHBI U UX TPYJOEMKOCTB IIPUBEACHBI B Tabnuie 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, UX TPYAOSMKOCTh

1 Tema 1.1 — BBeieHre B MHOTOJJOMEHHBIE CHCTEMBI Ha TPAKTUYECKUX
l'lpOMLIH_U'leHHLIX le/IMCan.

Tema 1.2 — BeepeHue B «rpadMKu CKauKOB»: IOHATHE yCHius /
MOTOKa,

Tema 1.3 — TousTre neperaBaeMoil MOITHOCTH

Tema 1.4 — lotpebisieMast WK TepsieMasi MOIHOCTb.

2 Tema 2.1 — Mexanuueckuil JOMeH.
Tema 2.2 — TunpaBI4ecKuii JOMEH.
Tema 2.3 — DNeKTPUYECKUN TOMEH.

3 Tema 3.1 — Onpenernenne MOETUPOBAHHS MEXATPOHHBIX CHCTEM.
Tema 3.2 — [paBuna Ha3HAYEHHUST MEXATPOHHBIX CHCTEM.
Tema 3.3 — AHanu3 MEXaTPOHHBIX CHCTEM.

4 Tema 4.1 — Beenenne B AMESIM - cripaBo4yHOe IPOrpaMMHOE
obecrevenre sl IMHAMUYECKOTO MOJIETMPOBAHKS ¥ CUMYJISILIUK
Tema 4.2 — IIporpaMMHOe 0OecTIEYeHNE T MOJICTMPOBAHUS 1
CHUMYJISILIMU MEXaTPOHHBIX CHCTEM.

Tema 4.3 — lpumenenne AMESIM.

Jlexkuuu

Paznensl, TeMbl IUMCHUITIMHBL
1 > auch (uac)

13 (C3)
(gac)

JIP
(dac)

CPC
(dac)

Cemectp 2

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMbl IpaKTHYECKUX 3aHATHIA U UX TPYAOSMKOCTh [TPUBEICHBI B TA0IHIIE 5.

Tabnuia 5 — IIpakTHuecKue 3aHATHS U UX TPYIOEMKOCTh

Pasnen 1. Benenne

Tema 1.1. BBejeHre B MHOTOJIOMEHHBIE CHCTEMBI HA
MPAKTUYECKUX MPOMBIIIICHHBIX IPUMEpax.

Tema 1.2. BeeneHue B «rpadMkyu CKaukoB»: TOHSTHE 5
ycuius / OTOKa,

Tema 1.3. IlonsTue nepenaBaeMoii MOIIHOCTH
Tema 1.4. Tlotpebasemast WM TepsieMasi MOIHOCTb.

Pasnen 2. Meroj nocrpoenus rpadoB cBsizeit
Tema 2.1. MexaHUYECKHI TOMEH.

Tewma 2.2. 'mapaBindeckuii ToMeH.

Tema 2.3. DieKTpHUIECKHHA JTOMEH.

Paznen 3. IIpuauHHOCTD M €€ BIUSHHUE HA
MOJICITUIPOBAaHUE MEXATPOHHBIX CUCTEM
Tema 3.1. Onpenenenue. 3
Tema 3.2. [IpaBuiia Ha3HAYCHMSI.
Tewma 3.3. Ananus.

Paznen 4. Beenenne B AMESIM - cnipaBounoe
HPOrpaMMHOE 00ecTeueHue It AMHAMHYECKOTO
MOJICTTHPOBAHHS U CHMYJISIIHU

Tema 4.1. IIporpaMmMHoe obecriedeHue s
MOJIETPOBAHHS U CUMYJIIIIY MEXaTPOHHEIX CHCTEM.
Tewma 4.2. [Tpumenenne AMESIM.

Hroro B cemectpe: 17

17

20

Hroro 17

0

17

20

4.2. CopeprxaHue pa3zieioB U TeM JICKIIUOHHBIX 3aHATHUIL.

Conep>xaHue pa3zeinoB U TeM JEKIMOHHbIX 3aHATHI IPUBEIEHO B Tabnuie 4.

Tabmuna 4 — ConeprkaHue pas/iesioB M TEM JIEKIIMOHHOTO UK

Ne
Ne Tembl IpaKTHUECKUX ® . | TpymoeMkocTs, | pa3mena
W B OpMBI IIPAKTHYECKUX 3aHATUH (uac) e
JIMHBI
Y4eOHbIM MIaHOM HE NMPEIyCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIC 3aHATHS
Tembl 1ab0paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IIPUBEICHBI B TA0IHLIE 6.
Tabnuia 6 — JlJabopaTtopHble 3aHATHSI U UX TPYJIOEMKOCTh
Ne
Ne HaumMeHoBanue 1a00paTopHBIX paboT Tpynoemxocts, | pasnena
n/n (gac) JTUCIIHIT
JIMHBI
Cemectp 2
1 VYeunue / moTok, mepeiaBaeMmas, MoTpedisieMas WIH Tepsiemast 3 1
MOIIHOCTb.
2 Mexanundeckuii / I'uapaBnudeckuii / DNeKTPUIECKUl JOMEH. 3 2
3 AHann3 MeXaTpOHHBIX CUCTEM 3 3
4 Z[I/IHaMI/I‘IeCKOB MOAEIUPOBaHUA MEXATPOHHBIX CHCTEM Ha 8 4
AMESIM
Bcero 17

Howmep paznena Ha3Banue u conepxanue paziesioB U TeM JEKIIMOHHbBIX 3aHATHH

4.5. KypcoBoe npoekTrpoBaHue/ BBIOJIHEHHE KYPCOBOH pabOThI
VueOHBIM [UIAaHOM HE MPEIYCMOTPEHO




4.6. CamocrosiTenbHas paboTa 00y4aromuxcst
Bupr camocTosTensHOM paboThI U €€ TPYA0EMKOCTh PUBEICHBI B TadHIIE 7.

Tabnuua 7 — Bujsl caMoCcTOsITENbHON paboThI M €€ TPYJ0eMKOCTh

. Bcero, | Cemectp 2,
Bun camocTositenbHOM padoTh
4ac gac
1 2 3
H3yuenne TeopeTH4ecKoro MaTepuania
8 8
quctmiuiaasel (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuerno-rpaguueckue 3ananus (PI'3)
Beinosnnenue pegepara (P)
IMoaroToBka K TeKyIeMy KOHTPOIIIO 3 3
ycneBaemoctu (TKY)
Jomaniaee 3aganue (/13)
KonTpousbHble paboTsl 3a04HuKoB (KP3)
IloaroroBka k MpoMexKyTOUHOM 4 4
arrectamyu (I1A)
Bcero: 20 20

5. Ilepeuenp yueOHO-METOANUECKOTO OOECIEUEHUS
IUTSL CAMOCTOSITEIIEHOM PabOoThI 00yJArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
Y4eOHO-MeTOANYECKHEe MaTepHalbl Ui CAMOCTOSTENBHONH paboThl 00YYAIOMIMXCS YKa3aHbI B
mi. 7-11.

6. IlepedeHb eYaTHBIX U AIEKTPOHHBIX YUEOHBIX U31aHUM
IlepeyeHb nevyaTHBIX U 2JEKTPOHHBIX YUeOHBIX U3/1aHUH NPUBEIEH B TabauIe 8.
Tabmuua 8— IlepeueHb NeYaTHbIX ¥ JIEKTPOHHBIX Y4€OHBIX M3AaHUIT

IMepeueHs JNEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(POPMALIOHHO-
TEICKOMMYHHKAI[MOHHON ceTH «VIHTepHeT», HEOOXOJMMBIX Ul OCBOCHHS JIUCLUILIHHBI
npuBesieH B Tabuuue 9.

Tabmuma 9 — IlepedeHb 5IEKTPOHHBIX O00OpPA30BATENBHBIX PECYPCOB HMH(OPMAIMOHHO-
TeJIeKOMMYHUKAIIMOHHOHU cetu «HTepHeT»
URL anpec HanmenoBanue

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

8. Tlepeuenp nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyeMOr0 MPH OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca o AUCIUATUINHE.
[epeuenp UCmoabp3yeMOro NpOrpaMMHOro odecrieueHus npescrasieH B Taduie 10.

Tabnuia 10— Ilepeuerp nporpaMMHOro obecreueHus

Ne i/ HanmenoBanue

He npexycmotpeno

8.2. I[lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEIbHOTIO MPOLECCa 10 AUCLHUIUIUHE

Ilepeuenp wHCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabumue 11.

Tabnuia 11— Ilepederp nHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHIYECKas Oa3a
CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOW [UIsl  OCYILIECTBICHHS
00pa30BaTeILHOrO IpoIIecca MO TUCLMILIHHE, IPEACTaBIIeH B Tabauuel 2.

Tabmuua 12 — CoctaB MaTepuaibHO-TEXHUYECKOW Oa3bl

Ne HaunmMenoBanue cocTaBHOM YacTh Homep ayantopun
n/m MaTepHAIbHO-TEXHUYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

Komaectso
9K3EMIULIPOB B
Ug-lldﬂill:)/ec Bbubnuorpaduyeckas ccbuika 614(6;1;:)(3:1«:
MEKTPOHHBIX
9K3EMILTBIPOB)
https://www.sciencedirect.com/science/ Baoyindureng Wu, Jixiang
article/pii/S0012365X04003632 Meng “Hamiltonian jump

graphs”, 2004.

JlexuoHHas ayAuTOpHs

2 MynsTHMenHifHAS IEKIIUOHHAS ayAUTOPHS

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. OueHouHble cpeacTBa VISt IPOBEICHUS IPOMEXKYTOUHOH aTTeCTaluu
10.1. CocTtaB OIEHOYHBIX CPENCTBAJIS MPOBEACHUS MPOMEKYTOUHOW AaTTECTAlUU
00y4arumxcs Mo JUCUUIUIMHE IpUBeIeH B Taduie 13.
Ta6auna 13 — CocTaB OLIGHOUHBIX CPEICTB ISl IPOBEACHHS IIPOMEKYTOUHOM aTTeCTalluu

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

Bun HpOMe)I(yTO‘-IHOﬁ aTTéCTaluu Hepe'-IeHL OLCHOYHBIX CPEACTB

Dk3aMeH Cnucox BOIIPOCOB K 9K3aMEHY

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(pOpPMAaLMOHHO-TEIEKOMMYHHUKAILIMOHHOM ceTr «IHTepHeT»

10.2. B kadecTBe KpHTEpPHUEB OLCHKH YPOBHSA CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIMH OOY4YaroIMMHUCS TMPUMEHsETCsS S5-0ajubHasi IIKaua OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETeHIIMH, KoTOpasi IpuBeJieHa B Tabauue 14. B Teuenue cemecTpa MOKET UCIONB30BATLCA
100-0annpHast — mKama — MOJAYJBHO-PEHTHHTOBOW  CHCTEMBI ~ YHHBEPCHTETa,  MpaBUia




UCIIONb30BaHUsl KOTOPOH, YCTAHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepuu oueHKH ypoBHs c(hOPMHUPOBAHHOCTH KOMIIETEHIIMH

12 AHanu3 NpUYNHHOCTH MEXATPOHHBIX CUCTEM.
13 IIporpammuoe obecnieuenne AMESIM

14 ITpumenenne AMESIM

15 Ocuosubie Qpyrkimn AMESIM

16 IIpumep monenu B AMESIM

Bompocst (3amaun) muist 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabmnuua 16 — Borpocs! (3aaun) aiist 3auera / mudd. 3auera

Ne n/n [epeuenp BonpocoB (3aaay) st 3a4era / iudd. 3auera

YueOHbIM IUIAaHOM HE NPEeyCMOTPEHO

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHUS/BBINONIHEHHS KypCOBOW paboThI
npejcTaBiceHsl B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYPCOBOTO MPOSKTHPOBAHUS/BBIIOJIHEHHUS KYPCOBOW paboThI

No /i [TprMepHBIil epedeHb TeM AJIsl KypCOBOTO HPOSKTUPOBAHHS/BBITOTHEHUS
- KypcoBoi paboThkI

Y4eOHBIM IJTAaHOM HE TIPEYCMOTPEHO

Bompocsl 1y mpoBeAeHHs INPOMEXKYTOYHOM AaTTeCTallud B BHAE TECTUPOBAHUS
npejcTaBiceHsl B Tabuie 18.

Ta6muma 18 — [IpuMepHsIil nepedeHb BOIIPOCOB LISl TECTOB

Ne i/ ITpumepHBIil nepeyeHb BOIPOCOB JUlsl TECTOB
1 Ioctpouts rpad cBs3u 1 3aganHol cucteMs! (Tect 1)
2 CnpoektupoBaTh Mozeib 3aaaHHoi cucteMbl B AMESIM (Tecr 2)

OuieHKa KOMIIETCHII X .
S - Gaibnas LKA apaKTepUCTHKA CHOPMUPOBAHHBIX KOMITCTCHIMH
— oOyuatomuiics riayOOKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
MaTepHa;
— YBEPEHHO, JIOTHYHO, [TOCJICJOBATEIBHO U IPAMOTHO €r0 H3J1araer;
COTIIHOY — ONMHUPAsCh HA 3HAHUS OCHOBHOW M JIONOJHUTEIBHON JITEPATYPEL,
GATTCHON TECHO HPHBSI3bIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MTPAKTHYECKOM
JeSATENbHOCTBIO HAIIPABJICHUS;
— yMeJ0 000CHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM UJICH;
— Jie7IaeT BBIBOJIBI U 00OOIICHUS;
— cBODOOJIHO BJIa/ICET CHCTEMOIl CIICIHATM3UPOBAHHBIX TIOHSITHIA.
— 00y4aroNHMiACs TBEPJO YCBOWII IPOTPAMMHBII MaTepHall, TPaMOTHO H
[0 CYyWIECTBY H3JIaraeT €ro, ONHpasCh Ha 3HAHHUS OCHOBHOM
JIATEPATYPBI;
«xopomo» — HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH; 5
— YBS3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JESATEIbHOCTHIO
«3AYTEHO»
HaIpaBJICHUS,
— apryMEHTHPYET Hay4YHbIC MOJ0KCHUS;
— JIENIaeT BLIBOJILI U 0000IEHNS;
— BJIaJIECT CHCTEMOH CIEIMAIN3UPOBAHHbIX MTOHSITHH.
— oby4aronuiicss yCBOMI TOJILKO OCHOBHOM HPOrpaMMHbIH MaTepHal,
[0 CYLIECTBY H3JIAraeT ero, OMHMpasch Ha 3HAHHS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOMYCKaeT HeCYIIECTBEHHbIC OLIMOKU U HETOYHOCTH;
«yOBJICTBOPUTEIIEHO .
GAUTCHO — HCHBITBIBACT 3aTPYAHCHHS B MPAKTUUYECKOM MNPUMEHEHUH 3HAHUIA
HAIPaBJICHUS
— cnabo apryMEHTHUPYET HAYYHBIC TOJOKEHHS,
— 3aTpyAHsieTcs: B (OPMYJIHPOBAHHHU BBIBOJIOB U 00001ICHHIT;
— YaCTUYHO BJIAJICCT CHCTEMOH CIICIMATU3HPOBAHHBIX MOHSITHH.
— 00ydarouMiicsi He YCBOWJ 3HAYMTEIBHOW YacTH TMPOrPaMMHOTO
MaTepuana;
— JOIyCKaeT  CyLIECTBEHHbIE  OMMOKA M  HETOYHOCTH  IPU
«HEYIOBJICTBOPHUTEIHLHO» ”
HE 3ATTCHOY paccMoTpeHnH MpobieM B KOHKPETHOM HalpaBJICHUM; .
— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MIPUMEHEHUH 3HAHHH;
— HE MOJXXET apryMEHTHPOBATh HAYYHBIC TOJIOKCHHSL;
— He GOPMYJUPYET BBIBOJAOB M 0000IICHHUH.

IlepedyeHb TeM KOHTPOJBHBIX PabOT MO JUCLMIUIMHE OOYYaIOIIMXCS 3a04HOH (HOpMBbI
00y4eHusl, Ipe/IcTaBieHb! B Tabnuie 19.

Tabmmma 19 — IlepedeHb KOHTPOJIBHBIX paboT

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

He npeagycMoTpeHo

10.3. TumnoBsle KOHTPOJIbHBIE 33aHUS MU UHBIE MaTepPHAJIbL.
Bormpocs! (3anaun) a1t 5K3aMeHa npejcrasieHsl B Taduune 15.

Tabmuma 15 — Bonpocs! (3a1aun) a7 5K3aMeHa

Ne i/t IMepeueHb BOMPOCOB (331a4) AJIst 9K3aMeHa

MHOro0MEHHbIE CUCTEMBI Ha MPAaKTUYCCKUX POMBILIJICHHBIX MPUMEpax

«I'payKku CKAuKOBY: MOHSTUE YCUIIUS / IOTOKA

[Tousatue nepesaBaeMoil MOIIHOCTH

[MoTpebisiemast M TepseMasi MOILHOCTb.

Merton noctpoenust rpados cBsizeit

MexaHn4uecKknil JOMEH.

I'mapaBauyeckuil 1OMeH.

DIEKTPUIECKUHN IOMEH.

HpI/I‘{I/IHHOCTL 1 €€ BJIUSAHUC HA MOACIMPOBAHUEC MEXATPOHHBIX CUCTEM

OnpezesieHue NPUYUHHOCTH.

— = O |Q(N|[N AW~

— o

HpaBI/IJ'Ia Ha3HA4YCHUS NPUIHUHHOCTH.

10.4. MeTtognueckue MaTepHabl, OnpeAeNsIomue MIPOLE Ty PhI OLIEHUBAHMS
WHMKATOPOB, XapaKTePU3YIOLIMX JTambl (OPMUPOBaHHS KOMIICTCHIHMH, COAEpKarcs B
JIOKAIBbHBIX HOpMAaTuUBHBIX akrax [ YAII, permaMeHTHpyOmMX HOPAIOK M  IPOLELYpY
[IPOBECHHUS TEKYILEr0 KOHTPOJISI yCIIEBAEMOCTH M IPOMEKYTOYHOW aTTECTAUH O0YYAOIINXCSI
T'VAIL

11. Meroguueckue yKa3aHus il 00yYarOMMXCSl IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meroguueckne yka3aHus Ui OOy4aromMXCs II0 OCBOSHHIO JIEKIMOHHOTO
Marepuaa.

OCHOBHOE Ha3HAuYCHHE JICKIIMOHHOIO MaTepuaia — JIOTHYECKU CTPOIHOE, CHCTEMHOE,
ry0OKOe W SICHOE H3IIOKEeHHE ydueOHOro marepmana. HasHaueHue COBPEMEHHOH IEKIUU B
paMKax AMCIHMIUIMHBI HE B TOM, YTOOBI MOJyYHTh BCIO HH(OPMALHMIO [0 TEME, a B OCBOCHHHU
(yHDaMeHTaNpHBIX NPOOJEM JAWUCHUIUIMHBL, METOJOB HAy4YHOTO IIO3HAHWS, HOBEHIIMX
JIOCTIDKCHUI Hay4HO#H MbICiH. B yueOHOM mporecce JeKUus BBIMONHSICT METOA0IOIMIECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYIO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIA anmapat
KOHKPETHOW 00JacTH 3HaHWS, €€ MPOOJIEMBI, JaeT IEIbHOE IMPEJICTABICHHE O IHCIUILINHE,
MIOKa3bIBaCT B3aUMOCBSI3b C JPYTHMHU JUCHUIUIMHAMHE.

Ilnanupyemble pe3ysbTaThl IPYU OCBOSHUU 00YYAOIIMMHUCS JEKIIHOHHOIO MaTepHaa:




— IONyYeHHE COBPEMCHHBIX, ILICNIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHHH, YPOBCHb
KOTOPBIX OIPeIeIIsIeTCs LIeJICBON YCTAHOBKOM K Ka)K/10i KOHKPETHOH TeMme;

— IOJIy4CHHE OIIbITa TBOPYECKOI PabOTHI COBMECTHO € MIPENOAaBaTelIeM;

— pasBuTHe NPOGECCHOHATBHO-ACIOBEIX  KauecTB, JIOOBM K  [pEOMETy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBILILICHHS.

—  IOsBICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTO JUIsl CAMOCTOSATEIILHOM paboThl;

— T[OJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHHKH H O
MPOrHO3€ UX Pa3BUTHS Ha OJKOKaiINe ro/br;

— HAYYHTHCSI METOAMYECKH 00pabarhiBaTh MaTepuai (BBIACIATH IJIABHBIE MBICIH H
MOJIOXKEHHs, TIPUXOJUTh K KOHKPETHBIM BBIBOAAM, [MOBTOPSITH HMX B  Pa3IUYHBIX
(hopmyTHpOBKax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHHMS BCEX HEOOXOIMMBIX TEPMHUHOB U MOHATHIA.

JIeKIMOHHBIA ~ MaTepHall MOXET CONPOBOXKAATHCS  JEMOHCTpalMeld  ClaiaoB U
HCIIONBF30BAaHUEM DA3JaTOYHOrO MarepHana Ipu IMPOBEACHHH KOPOTKHX AMCKYCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTACIBHBIX TEMATHK 0 TUCLHILIHHE.

CTpyKTypa IpefoCcTaBIeHNUs JICKIIMOHHOIO MaTepuaa:

— MpEe3eHTALlNH B 3JIEKTPOHHOHU (opme;

— HHAWBHAYyaJIbHbBIC KOHCYJIBTALUH.

11.2. Meroauueckne yka3aHusi Uil OOYYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xonme BbIMONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics JODKeH YIIyOuTh W
3aKpenuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBIAIETh COBPEMEHHOW METOMMKOH M TEXHHUKOM
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(HUKALMOHHONW XapaKTepUCTUKOH oOydaromierocs.
BeinonHeHue 1ab0paTopHbIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-NPAKTHYECKOH, pacueTHo-
AHAIUTUYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUSATHI.

Beinonnenue nabopaTopHbslx paboT oOydaromumcs SIBISETCS HEOTHEMJIEMOH YacTbiO
W3y4YeHUS JUCLUIUIMHBI, OIpPEAEIsIeMON y4eOHBIM IUIAaHOM, W OTHOCUTCA K CpEACTBaM,
0o0ecreurBalOIMM PELICHHUE CIISYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4YaeMbIX B paMKax JaHHOU JUCLUITIMHBI;

— 3aKpeIUICHHE, Pa3BUTHE M JIETAM3allUs TEOPETHUYECKMX 3HAHWHM, IOJYYeHHBIX Ha
JICKLISX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMON TUCLMILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENBHON — paboThl ¢ J1ab0paTOpHBIM
000py0BaHHEM U IPHOOpAMHU.

3ananue u TpeOOBaHMUS K ITPOBEICHUIO Ja0OPAaTOPHBIX PaboT
3ananne Ha J1abopaTopHble pabOTHI BBIOMpAETCs HWHIMBUAYAIbHO IpEHojaBaTeieM MU

COIJIaCOBBIBACTCA CO CTYACHTAMH UHAUBUIYaJIbHO.

Crpykrypa 1 opma otuera o J1abopaTOpHOU paboTe

Otuer 0043aTeNbHO JOJDKEH COCTOSTh U3 CIIEAYIOIIUX TyHKTOB:
1) TurynbHbIH THCT

2) OmnwucaHue MOCTaBICHHON 3314l

3) OnucaHue peanu3anyy 3a1a4uu

4) Pesynbrarsl pabota no moxenuposanuto B AMESIM

5) Pesynbratel cumyssinnun B AMESIM

6) BoiBojb! 110 pabote

TpeboBanus Kk 0HOPMIIEHHUIO OTYETA O J1AOOPATOPHOI paboTe

Otyer nomxkeH ObITh oopmieH B coorsercTBuu ¢ 'OCT, no o6bemMy He npeBblmaTh 40
JINCTOB.

11.3. Meroauyeckue ykasaHus JUisi 00Y4arOIMXCs O MPOXOMKICHUIO CAMOCTOSTEILHON
paboTsI

B XoJe BBINOJIHEHUS] CAMOCTOSITEIBHON Pa0OThI, 0OyUYarOIUICS BBIIOJIHSIET PaboOTy IO
3a/IaHUI0 M NPH METOJMYECKOM PYKOBOJCTBE IpEnojaBaTess, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTusl.

Jlnst oOyuaromuxcs Mo 3a04HOM (hopme OOydYeHHs, CaMOCTOsTeNbHas paboTa MOXKeT
BKJIFOYATh B ce0si KOHTPOJIBHYIO paboTy.

B nporecce BBIIOJIHCHNUS CaMOCTOSATENIBHOH paboThl, y obydaromerocst GopmMupyercs
Lesecoo0pa3Hoe IIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHUS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMU NMPUOOPETaeMbIX 3HAHWH, oOecreyrBaeT BBICOKHUI
YPOBEHb YyCHEBAEMOCTH B MEpHOJ OOYYEHHUS, IOMOraeT MOJyYUTh HABBIKK IOBBIILICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToaMueCKUMH  MaTepuajgaMH,  HANpaBiIAIOIMMH  CaMOCTOSTENIbHYI0 — padoTy
00y4aroMX CSASABISIOTCS:

—  y4eOHO-METOANYCSCKUI MaTepras N0 JUCUHUILIHHE;

— METOJUYCCKHUE YKa3aHHs M0 BBIIOJHEHHIO KOHTPOIBHBIX paboT (Ui 00yYaromuxcs
110 3a04HOM popme 0OyueHus).

11.4. Meroanyeckue ykaszaHus JUisi 00y4aroUIMXCsl M0 MPOXOKACHHIO MPOMEKYTOUHON
aTTECTAI[VH.

IIpomexyTouHas  aTrectanus  OOy4YarOIIMXCSl — MPEAyCMaTPHUBAET  OLICHHBAHHE
[IPOMEXKYTOYHBIX ¥ OKOHYATEJbHBIX Pe3ysbTaToB 00ydeHus mo aucuuruimHe. OHa BKIIOYAET B
celst:

— o9Kk3aMeH — (GopMa OLEHKH 3HAHMH, MOJNYYEHHBIX OOYYAIOIIMMCS B IPOLECCe
M3y4YCHUS BCEH MUCHUIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSTENBHON pabOoThI, CIOCOOHOCTH
MIPUMEHATh WX ISl PELICHUs IMPaKTHYECKUX 3anad. JK3aMeH, KaK IMPaBWIO, IPOBOJUTCS B
MEPUOJ JK3aMECHAIIMOHHOW CECCHMH M 3aBEpIIAeTCs AaTTECTAlMOHHOW OIEHKOW «OTIHMIHO,
«XOPOILIOY», KyIOBIETBOPUTEIBHOY, «HEYAOBICTBOPHUTEIBLHOY.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL

Jlata BHECeHUs
M3MEHEHHH U
JIOTIOJTHEHHUH.

ITonmuce BHECTIETO
HM3MEHCHHS

ConepxaHre U3MEHCHUH U IOTIOTHEHU#T

Jara u Ne

MPOTOKONA
3acelaHus
Kagenpsl

IToamuce
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