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AnHHOTAIUSA

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

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIHA:

IIK-2 «CnocobeH oCywIecTBIISATh HWHTETPALMI0 W  BHEJAPEHHE pa3paboTaHHOro
MIPOrPaMMHOT0 00€CIIeUeHHsI, BHIYMCIUTENBHBIX CUCTEM, KOMMYHHKALHOHHOTO 000PY/10BAaHHUS»

CozaepxaHue JUCHMIUIMHBI OXBAaThIBAET KPYI' BOIPOCOB, CBSI3AHHBIX CO CHELMGPUUHON
AaBHALlMOHHOM HAay4YHO-TEXHHYECKOW 00IacThio, METOJaMH W WHCTPYMEHTAMH aBHAllMOHHOM
TEXHHKH, ONpEIEICHUEM TPAHUIl NPOOIeM A MX PEIICHHs, BO3MOXXHOCTBIO HCIIOIB30BAHUS
KJIACCUYECKUX KOMITBIOTEPHBIX WHCTPYMEHTOB JUI CO3JaHHsS IPOTOTHIIOB, aHAIW30M U
MOJICTIMPOBAHHUEM CJIOKHBIX CHCTEM, IIPOSKTHPOBAHUEM CJIOKHBIX a3POKOCMHYECKUX CHCTEM U
MPOBE/ICHUEM IKCIICPUMEHTOB Ha CI0XKHOH cucTeMe.

IIpenogaBanue JAMCHMIUIMHBI MpeaycMaTpuBaeT cleayromue (GopMbl opraHu3aluu
y4eOHOro Mmporecca: JISKIHH, Tab0paToOpHbIC PadOTHI.

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

OOmiasi TPyZI0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTABISIET 3 3a4eTHBIX equHUIbI, 108
4acoB.

S13bIK 00Y4EHHS IO TUCIUIUINHE PYCCKUH »

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI
D¢ddexTrBHOE OCBOEGHHE METO/A, KOTOPHIH IO3BOJIIET C IOMOLIBIO MOJCIUPOBAHUS
«rpada cBsi3ei» MOHITH paboTy M ONTHUMHU3ALMIO MEXAaTPOHHBIX U MYJIBTU(QHU3UUYECKUX CHCTEM.
CaMOCTOSITENIbHBIN  aHAIM3 MHOTOJAOMEHHBIX CHCTEM (MEXaHMYeCKHMX, T'HAPaBINYECKUX,
JNEKTPUYECKUX, THEBMATHYCCKUX ...). COCTaBlIcHHE MOJIeIel LeIOCTHBIX U MHOTO(U3HIECKHUX
CHCTEM.

1.2. JlucuumiavHa  BXOJUT B COCTaB  4acTd, (opMuUpyeMoW  ydacTHHKaMU
00pa30BaTeNbHBIX OTHOIICHUI, 00pa30BaTENBLHON MPOTPAMMBI BRICIIEr0 00pa3oBaHusl (manee —
OII BO).

1.3. TlepeyeHb IuIaHUPYEMBIX PE3YJILTATOB O0YUYEHHMS 110 IUCLUHUIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare n3ydeHus AMCUHUILIMHBL 00YYaOIUIMICS JODKEH 00J1aarh CIAAyIOIUMU
KOMIICTCHIMSIMU WM MX YacTIMH. KOMIETeHIMH U MHIUKATOPBI UX JOCTHKCHUS IPHBE/ICHBI B
Tadumue 1.

Tabauua 1 — [NepeueHb KOMIETESHIMN U HHIUKATOPOB HX JIOCTHKCHHUSI

Kateropus (rpynna) | Kox u HaumenoBanue | Koa v HauMeHOBaHHE HHAMKATOPA JOCTHXKEHUS
KOMIETEHIIMU KOMIETEHIIMU KOMIETCHIIUH
I1K-2 Cnocoben
I1K-2.3.1 3HaTh OCHOBBI APXUTEKTYPbI,
OCYIIECTBIIATh N
A — YCTPOMCTBO U MPUHLKITBI (PYHKIIMOHUPOBAHUS
BHE I; Hite BBIYMCIIUTEIBHBIX HHOOPMALMOHHBIX CUCTEM U
P KOMMYHUKALHOHHOTO 000pYy10BaHUs
pa3paboTaHHOTO
[podeccronansHbie HDOrDAMMHOLO [IK-2.VY.1 ymeTp mpOBOIUTH HHTETPALUIO K
KOMIETEHIIUH ogecget{eﬂm BHE/IPCHHE BBIYHUCIUTEIBHBIX HH)OPMALINOHHBIX
’ CHCTEM U KOMMYHUKALIHOHHOT'O 000pYA0BaHUS
BBIYHCIIUTENBHBIX
cHeTEM [1K-2.B.1 BiageTs HaBBIKAMU OILIEHKH Ka4eCTBA
’ pa3padaTbIBaeMBbIX IIPOrPaMMHBIX H/HIIH
KOMMYHHUKAIHOHHOTO
anmaparHbIX CPeJCTB
obopyoBaHust

2. Mecro gucuumiuHbl B ctpykrype OI1

JucuunirHa MOXeT 0a3UpOBaThCsl HA 3HAHUSX, PaHEe MPUOOPETEHHBIX 00YYAIOINMHCS
[PH U3YYCHUH CIICAYFOINX AUCLUIIINH!

— «MareMaTH4eCK1e METOIbI B HAYYHBIX HCCIICIOBAHUIXY,

— «MaremaTHYECKHI aHATU3Y,

— «MogenupoBaHUe CUCTEM».

3HaHM, MOMYYCHHBIC NPH H3YYCHMH Marepuana JaHHON IUCLUILUIMHBI, MMEIT Kak
CaMOCTOSTENbHOE 3HAYCHNUE, TAaK U MOT'YT HCIIONIB30BATHCA IIPU U3YYECHHUH IPYTUX AUCIHILIAH:

— «Cetu OBM 1 TenekoMMyHHKaLUN».

3. OObeM H TPYAOEMKOCTh TUCLIUTLITHHBI
JlanHble 00 o0meM o0beMe IUCHUIIIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHIOB Y4eOHOM
paboTHI IO TUCHHUILIHHE (M paclpe/ieieHIe 3TON TPYAOSMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
Tadumie 2.

Tabnuia 2 — O6beM U TPYAOEMKOCTh TUCIUIIHHBI

TpynoemkocTs 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:xaHHe AUCIUILTHBI
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

CopnepxaHue pa3zeoB U TeM JICKIMOHHBIX 3aHATHH IIPUBEAEHO B TabnuIe 4.

Tabnuma 4 — COZ[Cp)KaHI/Ie Pa3aeyioB U TEM JICKIIMOHHOI'O IIMKJIA

Howmep pasnena HasBaHue U cofepkaHue pa3ziesioB U TeM JICKIIMOHHBIX 3aHATHI

1 Tema 1.1 — BBeneHne B MHOTOJJIOMEHHBIE CHCTEMBI HA TIPAKTHYECKUX
l'lpOMLIH_U'leHHLIX le/IMCan.

Tema 1.2 — Beenenue B «rpadyKy CKauKoB»: IOHATHE yCHIHs /
MOTOKA,

Tema 1.3 — TousTre nepenaBacMoi MOITHOCTH

Tema 1.4 — TotpebnsieMas WK TepseMas MOLIHOCT.

2 Tema 2.1 — Mexanuueckuil JOMeH.
Tema 2.2 — I'unpaBiudecKuii JOMeH.
Tema 2.3 — DNeKTPUYECKAN TOMEH.

3 Tema 3.1 — Onpenernenne MOETUPOBAHHS MEXATPOHHBIX CHCTEM.
Tema 3.2 — lpaBuna Ha3HAYEHUS] MEXATPOHHBIX CUCTEM.
Tema 3.3 — AHanu3 MEXaTPOHHBIX CHCTEM.

4 Tema 4.1 — Beenenne B AMESIM - crmpaBoyHOE HpOrpaMMHOE
obecnedenue s IMHAMAYECKOTO MOJIETMPOBAHKS ¥ CUMYJISILIUK

Tema 4.2 — TlporpammHOe oOecrieYeHHE [JIsi MOJAEIMPOBAHUS U
CHMYJISILIIN MEXaTPOHHBIX CHCTEM.

Tema 4.3 — llpumenenne AMESIM.

Pa3yenbl, TeMbl TUCUUTLTHHEL Jexwm | 13 (C3)| JIP KII CPC
> (1ac) (gac) (dac) (gac) (dac)
Cemectp 2

Pasnen 1. Benenne

Tema 1.1. BBejieHHe B MHOT'OJJOMEHHbBIC CHCTEMBI Ha
MPAaKTHYECKUX MMPOMBILLICHHBIX IPUMEpaXx.

Tema 1.2. BeeneHue B «rpadMkyu CKaukOB»: TOHSTHE 5 3 4
ycuius / OTOKa,

Tema 1.3. IlonsTue nepesaBaeMoii MOIIHOCTH
Tema 1.4. Tlorpebisiemast Wi TepsieMasi MOIIHOCTb.

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMbI IPaKTHYECKUX 3aHATHH U UX TPYAOSMKOCTh IIPUBE/ICHBI B TabIHIeE 5.

Tabnuua 5 — [IpakTuuecKue 3aHATHS U UX TPYIOEMKOCTh

Pasnen 2. Meroj nocrpoenus rpadoB cBsizeit
Tema 2.1. MexaHU4eCKHi TOMEH.

Tewma 2.2. 'mapaBindeckuii ToMeH.

Tema 2.3. DieKTpHUIECKHHA JTOMEH.

U3 Hux Ne
Ne | Tewmsr npaktudeckux | Popmbl mpakTHUECKUX | TpPyAOeMKOCTh, |MPaKTUYECKOH |pa3mena
n/n 3aHATUHI 3aHATHI (uac) MOATOTOBKH, | JUCIKIT

(gac) JIUHBI

YueOHbIM IUIaHOM HE MPEeyCMOTPEHO

\ |

Bcero

Paznen 3. [IpuauHHOCTD M €€ BIMSHHUE HA
MOJICITUPOBAaHUE MEXATPOHHBIX CUCTEM
Tema 3.1. Onpenenenue. 3 3 4
Tema 3.2. [IpaBuiia Ha3HAYCHHMSI.
Tewma 3.3. Ananms.

Paznen 4. Beenenue B AMESIM - cnipaBounoe
HPOrpaMMHOE 00ecTeueHue It AMHAMHYECKOTO
MOJICITUPOBAHUS U CUMYJISILIUH

4.4. JlaGopaTopHble 3aHATUS
TeMbI 1a00pPaTOPHBIX 3aHATUH U UX TPYAOSMKOCTh IIPUBEACHSBI B TabHIIe 6.

Tabnuia 6 — JlJabopaTtopHble 3aHATHSI U UX TPYJIOEMKOCTh

Tema 4.1. IIporpaMmMHoe obecriedeHue s 3 8 8

MOJIETPOBAHHS U CUMYJIIIIY MEXaTPOHHEIX CHCTEM.

Tewma 4.2. [Tpumenenne AMESIM.

Hroro B cemectpe: 17 17 20
Hroro 17 0 17 0 20

IIpakTuyeckas: MOATOTOBKA 3aKIIIOYAeTCs B HEIMOCPEACTBEHHOM  BBINOJIHEHUH
00y4YaroOmMMHUCS ~ OMpPEACICHHBIX  TPYAOBBIX  (DYHKIMH,  CBS3aHHBIX €  Oymaymiei
PO(ECCHOHANBHOMN AESATEIEHOCTEIO.

4.2. CopeprxkaHue pa3ieioB U TeM JIEKIIUOHHBIX 3aHATHIL.

N3 aux Ne
Ne Hamvenosamme Ta60paTOpEEIX pabor TpynoemMKoCTb, | MIPaKTUYECKOH | paszaena
n/n (gac) MOJArOTOBKH, | JUCLHII
(gac) JIHBI
Cemectp 2
1 | Ycunue / notok, nepenaBaemasi, motpedisemas 3 1
WU TepsieMas MOIIHOCTb.
2 | Mexannueckuii / I'nnpaBinueckuii / 3 2
ONeKTpUYECKUI JOMEH.
3 | AHanu3 MexXaTpOHHBIX CHCTEM 3 3
4 | JluHaMu4ecKoe MOENINPOBAaHUS MEXaTPOHHBIX 8 4
cucreM Ha AMESIM
Bcero 17




4.5. KypcoBoe IpOeKTHPOBaHHE/ BBHIIOIHEHUE KYPCOBOIl pabOThI
Y4eOHBIM IUIAHOM HE IPEXyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst
Buzpl camocTosTenbHOM paboThl U ee TPYA0EMKOCTh NPUBEICHBI B TA0IHILIE 7.

Tabnuia 7 — Busl caMoCTOSTENbHON pabOThI M €€ TPYJO0SeMKOCTh

. Bcero, | Cemectp 2,
Bupn camocrositensHON padoTh
qac gac
1 2 3
H3yuenue TeopeTHiecKoro MaTepuaia
8 8
gucuumnasl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IMoaroroBka K TeKylieMy KOHTPOIIIO 3 3
ycneBaemoctu (TKVY)
Jomaninee 3ananue (J13)
Kontposbabie pabotst 3a0unnkoB (KP3)
IToaroroBka K MpoOMEKyTOUHOM 4 4
atrecrauuu (I1A)
Bcero: 20 20

S. TlepedeHb yueOHO-METOIUUECKOTr0O 00eCTICUeHHUS
JUISL CAMOCTOSTENBbHOM pabOThI 00YYarOIINXCS IO UCUHUILIMHE (MOYJII0)
V4eOHO-METOANYECKIE MATePHANBl VISl CAMOCTOSATEBHON PabOThl 00YYArOIIMXCS yYKa3aHbl B
. 7-11.

6. IlepedeHb MEUATHBIX U AIEKTPOHHBIX YYEOHBIX U3AaHUH
IlepeueHp neyaTHBIX M AIEKTPOHHBIX Y4€OHBIX U3AaHUN IPUBEICH B Tabnuie 8.
Tabnuia 8— [lepeueHp MeYATHBIX M JICKTPOHHBIX YueOHBIX H3IaHHUI

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTENIBHBIX PECYPCOB
HH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «HTepHET»
IepeueHnb INIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB nH(OpPMAIHOHHO-
TENICKOMMYHHUKAIMOHHON ceTH  «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHHS JUCIMILIHHBI
npuBeieH B Tabmuue 9.

Tabmuna 9 — IlepeueHb SNIEKTPOHHBIX O00pa30BaTENbHBIX PECYpCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIMOHHOHU ceTtn «HTepHeT»
URL anpec HanmenoBanue

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

8. IlepedyeHb HHPOPMALMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp MPOrpaMMHOrO OOECIEYEHHs, HCIOJB3yEMOro MpPU OCYLIECTBICHUU
00pa30BaTeIbHOrO MPOLIecca MO JUCLMILTHHE.
[epeuenp UCmoOIB3yeMOro IPOrpaMMHOro obecrieueHust npeacTasieH B Tadmuie 10.

Ta6nuia 10— [epeuerp mporpaMMHOro obecrieueHus

Ne ni/mt HaumenoBanue

He npenycmotpeno

8.2. Ilepeuyenn MH(OPMALMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMbIX npu
OCYIIECTBICHHN 00Pa30BaTEILHOTO MPOIIECCa M0 AUCIHUIUINHE

IlepeueHbp wHCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEACTAaBICH B
Tabmune 11.

Tabmuna 11— Ilepedyenp HHGOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

He npenycmotpeno

9. MarepualibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOI Ui  OCYILECTBICHHS
00pazoBaTenbHOro Mpolecca o AUCIUIUIMHE, PECTaBIeH B Tadaunel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON Oa3bl

Ne HaumeHnoBanue cocTaBHOM yacTu Howmep ayauropuu
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HE0OXOAUMOCTH)

1 JlekunoHHast ayauTopust

Kommaectso
9K3EMIUTIPOB B
URHJ{Hg;Ll:)/ec Bubnunorpaduueckas ccbiika 6“2;::\::1@
JEKTPOHHBIX
9K3EMILISIPOB)
https://www.sciencedirect.com/science/ Baoyindureng Wu, Jixiang
article/pii/S0012365X04003632 Meng “Hamiltonian jump

graphs”, 2004.

2 | MynpTHMenuiiHas JTEKIMOHHAS ayIUTOPHS

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. OuenouHble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTallul
10.1. CocrtaB OLECHOYHBIX CPEIACTBIUIS IPOBEIACHHS IPOMEXYTOUHOH aTTecTalun
00yJaronmxcs M0 JUCHUIUTMHE TpUBeIeH B Tabmuie 13.
Tabmuna 13 — CocraB OLIECHOYHBIX CPEJICTB JJIs TPOBEJCHUS IPOMEXKYTOYHOM aTTeCTalluU

By npomMexyTouHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

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

Dx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

10.2. B kauecTBe KpHTEpHEB OLIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIICTCHIINH 00ydYarolMMHCS IpUMEHseTcs 5-0albHas MIKaga OLEHKH C)OPMHPOBAHHOCTH
KOMIIETEeHIIMH, KoTOpas IpuBejieHa B Tabauue 14. B Teuenue cemecTpa MOKET UCIONB30BATLCA




100-6ayutbHast ~ mKajma ~ MOIYJBHO-DEHTHHIOBOM  CHCTEMBl ~ YHHMBEPCHUTETa,  IpaBHia
HCTIONB30BaHUSI KOTOPOH, YCTQHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
T'YAIL

Ta6auua 14 —Kpurepru oeHKH ypoBHs ChOPMUPOBAHHOCTH KOMITCTEHIIMI

9 [IpruuHHOCTH U €€ BIMSHUE Ha MOJCIUPOBaHHE
MEXaTPOHHBIX CHCTEM

10 OnpenesieHue NPUYUHHOCTH.

11 [IpaBuiia Ha3HAYECHUS] IPUYUHHOCTH.

12 AHanu3 NpUYMHHOCTH MEXaTPOHHBIX CHCTEM.

13 [Iporpammuoe obecnedenrne AMESIM

14 [pumenenne AMESIM

15 Ocuosubie yukimu AMESIM

16 [Ipumep momemu 8 AMESIM

Bomnpocs! (3agaun) puist 3auera / aud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabmnuua 16 — Borpocs! (3aaun) aist 3auera / mudd. 3auera

Kon

Ne i/ Tlepeuenn BompocoB (3ama4) mjst 3auera / nud@. 3adera
P P (sana) 1 dd WHJIMKATOpa

Y4eOHBIM IUTAHOM HE NPEAYCMOTPEHO

Ilepeuerp TeM [ KypCOBOTO IPOCKTUPOBAHHS/BBIIOIHEHHUS KypCOBOH paboThI
npejcTaBieHsl B Tabuie 17.
Ta6muma 17 — [lepedeHs TeM U1 KypCcOBOTO IIPOSKTHPOBAHNUS/BBIIIOJIHEHNUS] KYPCOBOH paboThI

No /i [prMepHBIii IepedeHb TeM IJIsl KypCOBOTO HPOSKTUPOBAHUS/BBITOIHEHUS
B KypCOBOH paboThI

Y4eOHbIM IJIAHOM HE MPElyCMOTPEHO

Bompockl I IPOBEACHMSI IPOMEKYTOYHOH aTTecTalil B BHAC TECTHPOBAHHS
npeJcrasieHs! B Tadnuue 18.

Tabauua 18 — IIpuMepHsblii nepeyeHb BOIPOCOB J1JIsl TECTOB

OrieHKa KOMITETCHITNN X .
S-GauIbHas Ikana apaKTepHUCTHKA CHOPMUPOBAHHBIX KOMITETCHIMIH
— oOyyarouuiicsi TayOOKO H BCECTOPOHHE YCBOWIJI MPOrPaMMHBIA
MaTepHa;
— YBEPEHHO, JIOTHYHO, [IOCJIEJOBATEIbHO U IPAMOTHO €r0 M3J1araer;
COTIIHOY — ONMPAasCh Ha 3HAHMS OCHOBHOM M JOMOJHHUTENbHOMN JIHTEPATYPEI,
GAITCHOY TECHO TPHBA3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IIPAKTHICCKOM
JeSITEIbHOCTHIO HATIPABIICHUS,
— yMeJ10 000CHOBBIBACT M apIyMEHTHPYET BbIIBUIAeMbIC UM HJICH;
— JIENIAaeT BLIBOJILI U 0000IEHNS;
— cBOOOIHO BJIAJICET CHCTEMOM CIICIHATH3NPOBAHHBIX MOHSITHH.
— 00y4aroLHiACs TBEPAO YCBOWI NPOrpPaMMHbII MaTepual, TpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHS OCHOBHOM
JIUTEPATYPBI;
«Xopotmon — HE JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH]; )
— YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW JEATEIBHOCTHIO
«3aYTEHO»
HAIPaBJICHUS;
— apryMEHTUPYET HAY4HBIC TOJ0KCHHUS,
— JIEJIaeT BLIBOJILI U 0000IIEHNS;
— BJIQJICCT CUCTEMON CIICIHATM3UPOBAHHBIX TIOHSTHIA.
— obyyaronuiicss yCBOMI TOJIBKO OCHOBHOM HPOrpaMMHBIH MatepHal,
[0 CYyLIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIONYyCKaeT HECYIECTBEHHBIC OIMOKN 1 HETOYHOCTH;
«yJIOBIICTBOPHTEIILHO .
GATTCHOY — HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAHHH
HAIpaBIICHUS,
— ¢11a00 apryMEHTHPYET HAY4HbIE TOJI0KESHHS;
— 3aTpyAHsieTcs B ()OPMYJIHMPOBAHHHU BBIBOJIOB U 00001ICHNIT;
— YaCTHYHO BJIaJCCT CHCTEMON CIEIHAIU3UPOBAHHBIX MOHATHIA.
— 00yyarolMiACsT HE YCBOMJ 3HAYMTENIBHOW YacTH MPOrpaMMHOrO
Marepuana;
— IOMyCKAeT  CYLIECTBEHHbIE  OUIMOKM M  HETOYHOCTH  IPH
«HEY/IOBIICTBOPHTEIILHOY ”
HE 3ATTCHOY paccMoTpeHHH PobIieM B KOHKPETHOM HaIlpaBJICHHH, .
— MCOBITHIBAET TPY/THOCTH B MPAKTHIECKOM PHMEHEHUH 3HAHUIA,
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJI0MKECHHS;
— He ()OPMYJIMPYET BBIBOJOB U 0000IICHUT.

. Kon
Ne ni/mt IIpumepHSIii IepedeHb BOIPOCOB /IS TECTOB
WHJIUKaTopa
1 IToctpouTth rpad cBsi3u uist 3aaanHoi cuctemsl (Tect 1)
CripoektupoBaTh MoJieib 3a1aHHoi cucteMbl B AMESIM (Tecr 2)

IepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCLMIUIMHE OOYYaIOUIMXCS 3a04HOM (OpMBI
00y4eHusl, peICTaBIeHbI B Tabmuie 19.

Tabauua 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

10.3. THUIoBbIC KOHTPOJIbHBIC 33/IaHUS UITH HHBIC MaTCPHAIIBI.
Bomnpocs! (3agaun) 1uis 9K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4mn) Ai1st 9K3aMeHa

Ne i/ [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo

Ne n/m Iepeuens Bompocos (3anau) AJ1st SK3aMeHa Kon
HHJUKaTopa
1 MHOroJOMEHHbIE CUCTEMbI Ha TPAKTUYECKUX T1K-2.3.1
MIPOMBIIUICHHBIX IPUMEPax
«["padyku CKauYKOBY»: MOHSTHE YCWINS / TOTOKA [K-2.¥.1
IloHsATHE NEpeaaBacMOoil MOIIHOCTH IK-2.B.1

[MoTpebasiemast uiu TepsieMasi MOIIHOCTb.

Merton noctpoeHus rpadoB cesizeii

MexaHu4YeCcKni TOMEH.

I'mnpaBnudeckuii TOMeH.
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DNEeKTPUIECKHN TOMEH.

10.4. Meroguueckue  Marepuaigbl, — ONPEACIAIONNE  HPOLEAYpHl  OLEHWBAHHSA
WHJMKATOPOB, XapaKTePHU3YIOIIUX JTambl (OPMHUPOBAHUS KOMIIETCHLHMH, coaepxaTtcs B
JIOKIbHBIX HOpMaTuBHBIX aktax [ YAII, pernaMeHTHUpYOMMX NOPSIOK M HPOLELYPY
IIPOBEJCHUS TEKYIET0 KOHTPOJIS yCHEBAEMOCTH M IIPOMEKYTOYHON aTTECTALMH O00YJarOIIUXCs
I'VAIL

11. Meroauueckue yKa3aHus Uit 00yYarOMIMXCS IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meronuueckue yka3aHus Juis OOyYalOIIMXCS [0 OCBOGHHIO JICKLIMOHHOTO
MaTepHana.

OCHOBHOE Ha3HAY€HHE JICKIMOHHOIO MaTepHajla — JIOTHYECKH CTPOHHOEe, CHCTEMHOE,
riyOoKoe M sICHOE M3JI0KeHHe yueOHoro martepuana. Ha3sHaueHue coBpeMeHHOIl nekuuu B
paMKaX AUCHUIUIMHBI HE B TOM, YTOOBI HOJYYHTh BCIO MHGOPMANHUIO IO TE€ME, a B OCBOCHHH




(GyHIaMEHTAIBHBIX IIPOONEM JUCHUILUIMHBL, METOJOB HAyYHOrO IIO3HAHUS, HOBEHIINX
JOCTIDKCHHIT HaydHOH MbICIH. B y4eOHOM mpomuecce JeKiys BBITONHSIET METOIOIOTHIECKYIO,
OpraHM3alMOHHYI0 U MH(POPMALHOHHYI0 (YHKIMH. JIEKIUsS pacKpbIBacT HOHATUHHEIN ammapar
KOHKPETHOH 0051acTH 3HaHUs, e IpOOJIeMBI, JaeT LENbHOE IPEACTaBICHHE O JUCLUILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTHUMH AUCUUIUTMHAMH.

IInanupyemMble pe3ynbTaThl IPH OCBOCHUH 00YYaIONIUMUCS JICKIMOHHOIO MaTepHaa:

— IOJNYYCHHE COBPEMCHHBIX, ILICJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHMIi, YPOBECHb
KOTOPBIX OIPENEIIETCS LIeJICBOI YCTaHOBKOM K KaX 0l KOHKPETHOH TeMe;

— IOJIyYCHHE OIIbITa TBOPYECKOI PabOThI COBMECTHO C IIPENOaBaTelieM;

— pasBuTHE NPO(GECCHOHATIBHO-ACNOBEIX  KAauecTB, JIIOOBM K  IpeOMETy U
CaMOCTOSTENHOIO TBOPYECKOTO MBIILICHHS.

— HOSBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTO JUIS CAMOCTOSATENILHOM paboTh;

— IOJy4YeHHE 3HAHHMIl O COBPEMECHHOM YPOBHE Pa3BUTHS HAyKH U TEXHUKH H O
IPOTHO3E UX PA3BUTUS Ha OIIDKANIINE TOMBL;

— Hay4uThCA METOJMYECKH 00pabarThiBaTh MaTepHall (BBIIENATH IVIABHBIE MBICIH U
MOJIOXKEHHS, INPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSTH WX B  Pa3IMYHBIX
(dopMypoBKax);

—  TOJyYeHHE TOYHOTO MOHHUMAHHUS BCEX HEOOXOMMMBIX TEPMHUHOB M MOHSTHIL.

JIeKIVIOHHBIII MaTepual MOXET COIPOBOXKIATBCI —JEMOHCTpalMed claiiioB u
HCIIONB30BAHUEM PA3[aTOYHOrO0 MaTephaga P MPOBEJACHHHM KOPOTKHX [HCKYCCHil 00
0COOCHHOCTSIX IPHUMEHEHHUS OTJCIBHBIX TEMATHK 10 JUCLHUILIMHE.

CTpyKTypa IpefoCcTaBIeHNUs JICKIIMOHHOTO MaTepraa;

— IPE3EHTAIUH B 3IEKTPOHHOH (opMe;

— HHAUBHAYaJbHbIC KOHCYJIBTALUH.

11.2. Meroauueckue yka3aHusl Uil OOy4aroOLIMXCS IO BBIMOJHEHUIO J1a0OPaTOPHBIX
pador

B xonme BbImONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics IODKeH YIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKHUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(UKALMOHHOW XapaKTEPUCTUKON O0O0YYaroIIerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUATHIH.

BeimonHenne 1a00paTOpHBIX paboOT 00ydaromMMCs SIBISIETCSI HEOTHEMJICMOH YacThIO
H3y4YeHHs] AUCLUIUIMHBI, ONpeneseMoi ydueOHbIM IIAHOM, W OTHOCHUTCS K CpEICTBaM,
00ecreunBalOIIM PELICHHE CIIEYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCIUIIINHBL;

— 3aKpeIUICHHE, PAa3BUTHE M JACTAIM3aLUsl TCOPETUYECKUX 3HAHWW, NMOJYYEHHBIX Ha
JIEKLIUAX;

— TMOJyYeHHE HOBOM MH(OPMAIMH [0 HU3yIaeMOW TUCLMILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENBHOI  paboTel ¢ 1a0OpaTOpHBIM
obopymoBaHHEeM U IPUOOpPaMHU.

3aganue U TpeOOBAHUS K NPOBEACHUIO 1a00paTOPHBIX paboT
Bamanne Ha 1a0OpaTOpHBIE PabOTHI BBHIOMPACTCS WHAWBHIYAIBHO MPEMNOAaBaTeIeM H

COIVIaCOBBIBACTCS CO CTYACHTAMU MHAUBUYAJIbHO.

Crpykrypa u hopma oTyeTa 0 1ab0paTopHOit paborte

Otuer 0053aTeNbHO JOJDKEH COCTOSTh U3 CIIEAYIOIIUX [TYHKTOB:
1) TurynbHbIHA THCT

2) OnucaHue MOCTAaBICHHOM 3a1a4n

3) Omucanue peanu3anuy 3a1a4u

4) PesynbraTsl pabota no moaenupoBanuno B AMESIM
5) Pesynbrarel cumyssinuu B AMESIM

6) BriBogBI IO pabote

TpebGoBanus k ohopMIICHUIO OTYETA O JabOpaTOpHOU pabore
Otuer momken 0biTh 0opmieH B coorBerctBuu ¢ ['OCT, mo o6beMy He mpessimaTh 40
JIMCTOB.

11.3. Meroauueckue yka3aHusi st 00yJaronXCcs M0 MPOX0KICHUIO CAMOCTOSTEIbHOM
paboTbl

B xo/ie BBINOJHEHUSI CAaMOCTOSITENILHON paboThl, 00y4Yaromuiicsi BBIIOJIHSAET paboTy Mo
33/IaHUI0 M NPY METOJMYECKOM PYKOBOJCTBE NpenojaBatess, HO 0e3 ero HemocpeiCTBEHHOTo
y4acTusl.

Jns oOyuarommxcst mo 3a04HOW (opMe OOydeHHsi, caMOCTOsTeNbHAs paboTa MOKET
BKJIFOUYATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBIMOIHEHHST CaMOCTOSATENLHONW paboThl, y obydvaromerocs (popMupyercs
Lesecoo0pazHoe IIIaHUPOBaHUE Paboyero BpeMEHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHHS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMU NMPUOOPETaeMbIX 3HAHWH, oOecreyrBaeT BBICOKHUI
YPOBEHb YCIICBaeMOCTH B MEPHOJ OOYy4YEHHs, [IOMOraeT IOJyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToiMueCKUMH ~ MaTepuajaMH,  HAlpaBiSIOMMMH  CaMOCTOSTENIbHYI0 — pabory
00y4arOLIMXCSl, SIBIISIOTCS:

—  y4eOHO-METOANYESCKUI MaTepuas N0 JUCUUILIHHE;

— METOJMYECKHE YKa3aHHs I10 BBIMOJHEHHIO KOHTPOJBbHBIX paboT (isi 00ydYarommxcst
10 3209HOU (opMe 00yUCHHS).

11.4. Meronuveckre yKazaHUs Ui OOYYArOIIUXCS MO MPOXOXKICHHIO TPOMEXYTOYHON
aTTECTAI[VH.

IIpomexyTouHas  aTrectanus  OOY4YalOIIUXCS  NPEIyCMaTpHBAaET  OLICHHBAHHE
IIPOMEXKYTOUYHBIX ¥ OKOHYATEIBbHBIX PE3y/bTaToB 00ydeHus rmo auciumummHe. OHa BKIIOYAET B
celst:

— o9K3ameH — ¢opMa OICHKH 3HAHUI, MONYYCHHBIX OOYYAIOIIMMCS B IpoIecce
W3y4YeHUs] BCEH TUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
NPUMEHATh WX Ul PEUICHUs IMPaKTHYECKUX 3amad. JK3aMeH, KaK IPaBWIO, IPOBOIUTCS B
MepUOJ DK3aMEHAIMOHHOW CEeCCHMM M 3aBepIIAeTCs AaTTECTAllMOHHOW OIEHKOW «OTIMYHO,
«XOPOILOY», «yJIOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIBEHOY.
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