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1. lenu, 3a7a4u U IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHs 10 JUCUUILINHE

K  oCHOBHBIM medasiM  OCBOCHHMS  JUCHMIUIMHBI  «/luHamHuueckoe
MOJICIMPOBAHUE HA3E€MHBIX TPAHCHOPTHBIX CPEACTB HA JJICKTPUYECKON TATe»
CJIelyeT OTHECTH:

- peanm3anusi OCHOBHOW oOpaszoBarenbHOM mporpammbl  (OOII) mo
CIEHHAIBHOCTH 23.04.02 «Hazemusbie TPAHCIIOPTHO-TEXHOJIOTUYECKHE
KOMIIJIEKCBI», HAaIpPaBJICHHOCTh 23.04.02.01 «OnexTpuduIrpoBaHHbIC
TPaHCIIOPTHBIE CPEJICTBAN;

- ¢dopmupoBaHue y oOydarouuxcsi 3HaHUM 00 YCTpOMCTBE U METOoJax
MPOCKTUPOBAHUSI COBPEMEHHBIX JJICKTPUUYECKUX MAallMHaX, MPUMEHSEMBbIX B
TATOBOM 3JIEKTPOIIPUBO/IE FJIEKTPOMOOMIICH;

- MOJITOTOBKA CTYACHTOB K CAMOCTOSITEILHOM JIEITEIIbHOCTH B COOTBETCTBUU
¢ TpeboBanusaMu DeaepanibHOTO rocyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
BbICIIEro oOpaszoBaHus mo creruaabHocTd 23.04.02 «HazemHble TpaHCHIOPTHO-
TEXHOJIOTUYECKHE KOMILIEKChD», Mpoduiib moarotoku 23.04.02.01
«QneKkTpuUIUPOBAHHBIE TPAHCIIOPTHBIEC CPEJICTBAY.

K  oCHOBHBIM 3agayaM  OCBOCHMS JUCHUIUIMHBI  «JlMHAMHU4YecKoe
MOJICIUPOBAaHUE HA3EMHBIX TPAHCIOPTHBIX CPEJICTB Ha DSJICKTPUYECKON TATE»
CJIeyeT OTHECTHU:

— (¢dopMupoBaHUE TPEJCTABICHUS O B3aUMOJCHCTBUM TBEPAbIX TeEl B
MIPOCTPAHCTBE;

— OCBOGHHE OOIMX TPHUHIIMIIOB M OCOOCHHOCTEW METOJIUK MOJEITHUPOBAHUS
JMHAMUKHA arperaToB TPAHCIOPTHBIX CPEICTB B TBEPIbIX Telax B MPOTrPaMMHOM
KOMILIEKce Simcenter Motion;

— (GopMUpOBaHHME HABBIKOB TIOJYYEHUS W HWHTEPHPETALMd PE3YIbTaTOB
MPOBEJECHHOI0 MOJICIMPOBAHUS B CPEIC TMHAMUKHU TBEPABIX TEIL.

OOydeHue Mo AUCHUIUIMHE «JluHAMHUYECKOe MOJICIMPOBAHUE HAa3E€MHBIX
TPAHCIIOPTHBIX CPEJICTB HA DJCKTPUUECKOM TATe» HAMPaBICHO Ha (OPMUPOBAHUE Y
00y4Yaromuxcsl CICTYIOMUX KOMIETEHIINN:

Kon n HammMeHoBaHHMe KOMIIETeH M NHankaTopbl 10CTHKEHUS
KOMIIETeHIIHH
[TK-1. CnocoGeH npoBOAUTH NIIK - 1.1 3HaeT npuHIMN TOCTPOEHUS
KOHCTPYKTOPCKOE COIIPOBOK/IECHUE JUHAMUYECKHX MOJIENEH TPAHCIIOPTHBIX
nponsBozcTBa U ucnbiTannii ATC n ux CPEACTB;
KOMITOHEHTOB UIIK - 1.2 YMeeT coOuparh AUHAMUYECKUE

MOJICJTH arperaToB IEKTPHISCKUX
TPAHCIIOPTHBIX CPEJICTB U aBTOMOOHIIS B
LIETIOM;

HIIK-1.3. Baageer meTomamMu
JTUHAMAYIECKOTO MOJICTTUPOBAHUS U OI[CHKON
AKCILTYaTaI[MOHHBIX CBOMCTB Ha3eMHBIX




AIIEKTPUUYECKUX TPAHCIIOPTHBIX CPENICTB, UX
CHUCTEM U arperaTos.

2. MecTO TUCHMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

HucunminHa «/luHaMH4ecKoe MOJEIMPOBAHUE HA3EMHBIX TPAHCIOPTHBIX
CPEICTB Ha 3JCKTPUUYECKOM TATe» OTHOCUTCS K 4acTh, GOPMUPYEMOI yIaCTHUKaAMH
oOpa3oBarenbHBIX OTHOImIEHUN Onoka bl «/luctumauael (MOmYIH)» OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMbl MAarUCTPATYPHI.

«/IlmHaMHueckoe MOIENMPOBaHUE HA3EMHBIX TPAHCHOPTHBIX CPEICTB Ha
IIEKTPUYECKON TATE» B3aHMMOCBSI3aHA JIOTHUECKH U COJAEPIKATEIBHO- METOANYECKU
CO CIIENYIOIIUMH AUCUHUIIMHAMU U nipakTukamu OOIT:

e MareMaTHuecKoe MOJIETUPOBAHUE PAOOUYHX MPOLIECCOB aBTOMOOMJIS.

e [ludpoBbie TEXHOIOTUH B aBTOMOOUIIECTPOCHUH.

e CucTembl YIpaBIEHUS [BWXKEHHEM 3JIEKTPUYECKHX TPAHCHOPTHBIX
CPEICTB.

e OcHOBBl pa3pabOTKM U TECTUPOBAHUS AJITOPUTMOB YIPABICHUS

QJICKTPHUICCKUX TPAHCIIOPTHBIX CPCACTB.

3. CTpyKTYypa U coiepKaHue TUCHUILTUHBI

OO6miast TpyJI0EMKOCTh AMCIUIUIMHBI cocTaBisieT 4 3adeTHbIX enuuull (144
YacoB).

3.1 Buabl yueoHO# padoThI M TPY10€MKOCTD
(o hopmam 0OydeHwMsT)

3.1.1. Ounas ¢opma oOyueHus

Ne CemecTpnl
n/n Buj y4ueonoii padoTs Kommecrso 3
4acoB
1 AyIMTOPHBIC 3AHATHS 36 36
B Tom uncae:
1.1 | Jlekuun 18
1.2 | CemuHapcKue/MPaKTHUECKHUE 3aHATHS 18
1.3 | JlaGopaTopHbIe 3aHATUS
2 CamocrosiTenbHast padoTa 108 108
3 IIpoMe:kyTouHAas1 aTTeCTAIUS
OK3aMeH




Hroro |

144 |

3.2 TemaTnuyeckuii NJaH U3yYeHUs! TUCITUININHBI

(o hopmam 0OyueHus)

3.2.1. Ounas gopma oOyueHus

TpyroeMkocThb, yac
AynuTopHasi pabora s
-~ R D) E
Ne Pasennl/Te s E . § 5
J1eJIbI/ TeMbI o g & = & S
n/n JAMCHHILTHHBI § = ;gi § § £ S| 8 =
2| E | 52| ZE|EE|Ee
o &= S e
2 35| gz &2 2 &
LRI
1 OcHOBHBIE BUBI TPOCTEUIIINX 16 2 2 - - 12
MexaHu3MOB. OCHOBHBIE TIOHSTHS 1
OIpeACICHUS
2 TpeGoBanusi, NpeabsBIsIEMBIC K 16 2 2 - - 12
3yO4YaThIM NIepeiayaM B COCTABE
arperaToB TPAHCIIOPTHBIX CPEJICTB.
3 Bunpl cucrem noapeccopuBaHust 16 2 2 - - 12
TPAHCIOPTHBIX CPEACTB U
MPEIbSIBIIEMbIC K HUM TPEOOBaHHUS
4 Busl cUI0BBIX YCTAaHOBOK B 16 2 2 - - 12
TPaHCIIOPTHBIX CPEIICTBAX U METOJIbI UX
MOJICTTHPOBAHHUS
5 COopKH TBEPIOTENBHBIX 16 2 2 - - 12
JTMHAMUYECKUX MOZeTeH
6 MonenpoBaHue 1BUKEHUS 16 2 2 - - 12
TPAaHCHOPTHOTO CPEJICTBA B JTHMHAMUKHI
TBEPJIBIX TEJ U UCCIIEIOBAHHS €r0
OKCIUTYyaTAlMOHHBIX XapaKTEPHCTHUK.
7 O6ume Borpocst MKD. 16 2 2 - - 12
8 [IpumeHeHre NOAATANBBIX FJIEMEHTOB B 16 2 2 - - 12
JTMHAMUYECKUX MOJICIISIX
9 OCHOBBI COBMECTHOT'O MOJEIINPOBAHUS 16 2 2 - - 12
B IIPOTPAaMMHBIX KOMIIJICKCAX.
Hroro 144 18 18 - - 108
3.3 Conep:xaHue TMCHHUIIIMHBI
1. OcHOBHbIE BUAbI NMPOCTEHINNX MeXaHU3MOB. OCHOBHbIE MOHATHS U
onpeeeHusl.

Simcenter 3D oTKpbIBaeT BO3MOXKHOCTH MOJCIUPOBAHUS JUHAMUKH MHOYKECTBA

T€Jl, YTO BBIXOAUT 3a PaMKH IPOCTONM KWHEMATUKH. AHAIU3UPYS [BUKEHUE

cucteMsl, Simcenter Motion BEIYMCIISET CUJIbI PEAKLIMU, KPYTSIIHE MOMEHTHI,




CKOPOCTH, YCKOpeHHsi U MHoroe apyroe. Simcenter 3D mo3BoJsIET HampsMyro
npeoOpa3oBbiBaTh reomeTputo CAD wu  orpanudeHuss cOOpKM B TOYHYIO
KMHEMaTHUYeCKyl0 MoOjJeNlb. BCTpoeHHBIM pemaTenb W MOCTIPOIECCOpP TAIOT
BO3MOXXHOCTh MOJIYYUTh PEIICHUE U MPOBECTU €r0 aHAJIW3 B IMIMPOKOM JHANA30HE
M3MEHEHHUS TapaMeTpoB.

2. TpeGoBanusi, npeabsiBiseMble K 3y04aTbiM IepeadyaM B COCTaBe
arperaToB TPAHCIIOPTHBIX CPEICTB.

Buael 3y0uaTeiX mepedad, MPUMEHSIONMIUXCSA B TPAHCIOPTHBIX CPEACTBAX,
npuHIun padbotel. CriocoObl 3aaHusl 3y0UaThIX Mepeaad B JUHAMHUECKON Mojienie
TPAHCIIOPTHOTO CPECTBA.

3. Buabl cucreM  moApecCOPMBAHUSL  TPAHCHOPTHBLIX  CPeICTB M
npeabsiBjsieMble K HUM TPeOOBaHUsI.

Buapl moaBecOK TpaHCIOPTHBIX CPEACTB U AJIEMEHTBI CUCTEM MOJAPECCOPUBAHUSL.
Meton cuHTE3a YHpyro-aeMnupyoluxX XapakTEpUCTHUK U  3aJaHue B
JTUHAMUYECKUX MOJEIAX.

4, Buabl cuj10BBIX YCTAHOBOK B TPAHCHOPTHBIX CPeICTBAX M METOAbI MX
MOJEeJMPOBAHHUSA.

Buapl CHIOBBIX arperaTroB, yCTaHABIMBAEMBIX HA TPAHCIIOPTHBIX CPEICTBAX.
Crioco0 3amaHMsl CHJIOBOIO arperara B JUHAMMYECKONM MOJENIH TPAHCIOPTHOTO
CpEICTBa.

S. COopku TBEpAOTEJBHBIX AMHAMUYECKHUX MO/IEJICH.

Co3laHre TMHAMHYECKOW MOJENM TPAaHCIIOPTHOTO CPEJICTBA M3 OTAEIbHBIX
JVHAMUYECKUX MOJEJEN arperatoB U CUCTEM.
6. MogenupoBanue JABHKEHHSI TPAHCIOPTHOIO CpeacTBa B JAUHAMHUKH
TBEPABIX TeJ U UCCIACAOBAHUSA €r0 IKCIUIYATAMOHHBIX XaPAKTePUCTHUK.

Co3nanue pemeHuid s JUHAMUYECKUX MOJENEeH TPaHCHOPTHBIX CPEJICTB.
AHaJIM3  SKCIUTyaTallMOHHBIX CBOWCTB HA3€MHBIX TPAHCIOPTHBIX CPEJCTB.
[TocTpoenue rpadukos.

7. O6mue Bonpocst MKD.

[Ipumenenue MKD s pacdera 371€MEHTOB TPAHCHOPTHBIX CPENICTB, MPH
MOMOIIIM HAarpy30K, MOJYYEHHBIX MPU JIMUHAMUYECKOM MOJIETUPOBAHUH. AHAIIN3
HaIpPsHKEHHO-1e(HOPMUPOBAHHOTO COCTOSIHUS U iepopMaIiiii SJI€eMEHTOB.

8. IIpuMeHeHMe MOAATIUBBIX 3JIECMEHTOB B IMHAMMYECKUX MO/JEJIfAX.

I[I/IHaMI/I‘-IeCKOG MOACIUPOBAHUC C YUeTOM moaaTJIMBOCTH 9JICMCHTOB
TPAHCIIOPTHOI'O CPCACTBA, BIUAIOIINX HAa BOSHUKAIOIINEC HAI'PY3KHU IIPpU ABUIKCHWH.



Q. OCHOBBI COBMECTHOT0 MO/IeJINPOBAHUSI B MPOIPAMMHBIX KOMILIEKCAX.

HpOBGI[eHI/Ie pacucrta AJUHAMHUKKU TpPAHCIIOPTHOIO CpcACTBa C IIOMOIIBIO
COBMCCTHOI'O MOJACIHUPOBAHHUA B ABYX IIPOIrpaMMHBIX KOMIIICKCAX IJIA Ooiee
HOI[pO6HOFO OIINCaHuA pa6OTI>I CUCTEM TPAHCIIOPTHOTO CPCACTBA.

3.4 TemaTrnka CeMHUHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

3.5 TemaTrnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

OTCyTCTBYIOT KYpPCOBBIE MPOEKTHI COIIACHO YUEOHOMY IIJIaHy

4. Y4eOHO-MeToaMYecKoe U HH(POpMALIMOHHOE o0ecrieueHne

4.1 HopmatuBHbie 1o0KyMeHTHI 1 'OCTHbI

T'OCT 2582-2013 MEXXI'OCYJAPCTBEHHBIN CTAHJIAPT MAIINHBI
OJIEKTPUYECKHUE BPAIIAIOIIMECA TATI'OBBIE OO6mme TexHUYeCKHe
YCIOBHS

I'OCT 2582-2013. MamuHbl 53JIEKTPUYECKHE BpAIIAIONINECS TITOBBIE.
OO011e TEXHUYECKUE YCIOBUS

4.2  OcHoBHasi INTEpaTypa

1. HaraiinieB, M. B. ATC ¢ xoMOuHMpoBaHHBIMU 3HeproyctaHoBkamu (KOVY) / M.
B. Haratinie, A. A. DiinuHOB. — M. : DKoorust mamuHoctpoeHus, 2014, — 442
C.

2. HaratitieB, M. B. Dnekrpomobounu / M. B. HaraiitieB, A. A. DiiquHoB. — M. :
Okonorus Mammnoctpoenus, 2014. — 515 c.

3. EdbpemoB U.C. Teopust u pacuér TATOBOTO AJIEKTPOMPHUBOAA AIEKTPOMOOHIICH.
VY4eb.mocobue 11t By30B MO criell. «I '0poJACKON AIeKTPUUECKUI TPaHCIIOPT» U
«DNeKTpudecKas TIra ¥ aBTOMaTU3aIMs TATOBBIX yCTpoucTBy / mox ped. — U.C.
Edpemona. M. : Beicmas mkona, 1984. - 383 c.

4. 3natuH, [1. A. DnexrpoMmoOmm u rudpuaabie aromoomm / I1. A. 3narun, B. A.
Kemenos, U. I1. KceneBuu. — M. : ArpokoHcant, 2004. —416 c..

5. borganos, K.JI. OcHOBBI TST0BOTO 3JMeKTponpuBoa: yued mocooue/ K.JI.
bormanos—M. : MAJIN. - 2009, 57 c.

6. KoHCTpyKIIMK COBPEMEHHBIX TPAHCIIOPTHBIX CPEACTB Ha IEKTPUUECKOM Tsre /
K.E. Kapnyxun, P.X. Kypmaes. M: ®I'VII «<HAMMN», 2019 1. — 196 c.
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7. Jiqguan Wang, Battery electric vehicle energy consumption modelling, testing and
prediction: a practical case study. PhD thesis, Eindhoven University of
Technology, Eindhoven, the Netherlands, 2016.

8. Modern electric, hybrid electric, and fuel cell vehicles : fundamentals, theory, a.
design / Mehrdad Ehsani [et al.]. - Boca Raton [etc.] : CRC press, cop. 2005. -
395 c.

4.3  JlomoJHMTe/LHAs JUTEPaTypa

1. Kcenesnu, WN.II. Mpeomoruss nmpoeKTUPOBAaHMS AJIEKTPOMEXAHUYECKUX CUCTEM
st tuopugHoit moowmnpHOUW TexHmku / W.II. KceweBmu, J[.b. M3ocumos//
TpakTopsl u cenbcko-x03s1cTBeHHbIe MaHbBL. — 2007. — Nel.

2. Bonpgaek, A.W. DnexkTpuyeckue MalIuHbl. MalinHbl MEPEMEHHOT0 TOKa: y4eOHUK
1151 By30B / A.W. Bonwsaek, B.B. Ilonos. — CII6.: ITutep, 2010. — 350 c.

3. Konbuios, W.I1. Dnekrpuyeckre MammHbl: yaeOHUK Juist By30B /ML.I1. Konbuios.
— M.: DHeproaromusaat, 1986. — 360 c.

4. KombuioB, M.II. Marematnueckoe MOJEIUPOBAHUE DSIIEKTPUUECKUX MAIIIVH:
yue0. 1y By30B / ML.II. Konbinos. — M.: Beiciias mikona, 2001. — 327 c.

5. CtporanoB B.M. MaremaTtnyeckoe MOACIMPOBAHUE OCHOBHBIX KOMIIOHEHTOB
CHJIOBBIX YCTaHOBOK 3JieKTpomMoOuiel u apromoomiierd ¢ KOY: yueb. nocobue /
B.A. Ctporanos, K.M. Cugopos. — M.: MA/IU, 2015. — 100 c.

6. OBunHHUKOB, V. E. BEeHTWIbHBIE DJIEKTPUYECKHE IBUIATENId U NPUBOJ HA HUX
ocHoBe (Maast u cpeaHsist MoIrHOCTh) / Y. E OBunaHMKOB : Kypc nekmmii. - CIT6.
: KOPOHA-Bek, 2006. - 336 c.

7. bekuires P.®. O0Omwmii kypc anmekTponpuBoa: yueonoe nmocooue / P.d. bekures,
I0.H. JleMEHTBEB; HanumoHanbHBIN HCClie0BaTeIbCKUI Tomckuit
MOJIMTEXHUYECKU I YHUBEPCUTET. — TomMmck: N3 BO Tomckoro
MOJUTEXHUYECKOTro yHuBepcuteta, 2010. — 302 c.

8. Bacunbes b. 10. DnektpornpuBo. DHepreTrka 3JIeKTPOnpruBoa. Y 4eOHuK. — M.:
COJIOH-IIpecc, 2015. — 268 c.

9. AnyunH A.C. Cuctemsl ynpaBlieHUS SJIEKTPONPUBOJOM: YUYCOHUK ISl BY30B. —
M. : U3narenbckuii jom MOU , 2015 — 373 c.

10. Kasaue FO.H. BekTopHoe perynupoBanue (3ametku npaktuka) / FO.H.
KamaueB: Metognueckoe nocooune. M.: DDO, 2013. — 63 c.
http://privod.news/files/kniga_www_3.pdf

11. becnanor B.f. Dnekrpuueckue Mamunbl: yueo. [Tocodue aist cTyieHETOB
BbicI. y4yeOHbIx 3aBenenuit / B.Sl. becmamoB, H.®. Korenenen. — M. :
N3 parenbckuil neHTp «Akanesmus», 2006. 320 c.

12. Anomnyenko, B.I'. [lpaktukym 10 TeOpuM ABUKEHUS aBTOMOOWIIS
[DnexTpoHHBIN pecypc]: yued. mocobre — DnekTpoH. naH. — KpacHospcek :
CdYVY, 2013. — 116 ¢. — Pexxum gocryma: https://e.lanbook.com/book/64569. —
3ari. ¢ 3KpaHa.

4.4  DaexkTpoHHBbIE 00pa3oBaTebHbIEC PeCypchl


http://privod.news/files/kniga_www_3.pdf
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WHTepHeT-pecypchl  BKIIOYAIOT — yU4eOHO-METOJAMYCCKHE  MaTephaibl B
SJIEKTPOHHOM BHJIE, IIpeIcTaBICHHbBIC Ha carite http://lib.mami.ru/.

4.5 JInueH3MOHHOE U CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecneueHue

[Iporpammuoe obecrieuerane ANnsys Motor-CAD w1  ipOeKTHPOBAHHS
SIIEKTPUUYCCKUX MAIIUH
Office / Poccuiickuii makeT 0(UCHBIX IPOrpaMm

4.6 CoBpemeHHbIe MPo(deccHOHATbHBIE 0a3bl TaAHHBIX U
nH(GOPMALHOHHBIE CIPABOYHbIE CHCTEMbI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexrponHast
OnOnMoTeKa

2. http://www.ise-online.org International Society of Electrochemistry

3. Komncynberant [lntoc - cipaBoyHast mpaBoBasi cucTema (JOCTYII IO JTIOKaJIbHOM
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

4.  CJ10 Mockosckoro ITonmurexa

5. MarepuajibHO-TEXHHYeCKOe o0ecrieyeHue

CnenmanusupoBannblie ayautopuu «llepemoBast HHKEHEPHAs MIKOJI»:

AB4701 u AB4710 ocHaiieHHbIEC TIPOEKTOPOM, IKpaHoM, ITI9BM.

6. MeToanueckue peKoMeHIalMu

6.1 Meroanueckue peKOMeHIANUH Il MPeNnoAaBaTe/isi 0 OPraHu3anuu
0o0y4eHust

OCHOBHBIM TpeOOBaHMEM K MPENOJABAHUIO JIUCLMIUIUHBI  SBISETCS
TBOPUYECKUH MPOOJIEMHO-ANAIOTOBBINA MOJIXO0/, MO3BOJISIOIINNA MOBBICUTh MHTEPEC
CTYACHTOB K COJIEPKaHUIO Y4eOHOr0 MaTepHuaia.

OcHoBHas (hopMa U3yUYEHUS W 3aKPEIUICHUs 3HAHUM 10 3TOM AUCLUIUIMHE —
JeKuuu U jaboparopHble 3aHsATHA. llpernomaBarenb MOJKEH MOCIEI0BATEIBHO
BBIUMTATh CTYJEHTaM psj JIEKIUH, B XOJ€ KOTOPBIX CIEIYeT COCPEAOTOYMUTH
BHUMAaHHE HA KJIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOro Marepuana, a
TaK)K€ OpraHU30BaTh MPOBEACHUE JAOOPATOPHBIX 3aHITHI TaKUM 00pa3oM, YTOOBI

AKTUBU3HUPOBATH MBIIMIJICHHUEC CTYACHTOB, CTUMYJIMPOBATh CaAMOCTOATCIIbHOC


http://lib.mami.ru/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/
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W3BJICUCHHEC WMH HEOOXoauMou uH(OpMAIMU U3 PA3IUYHBIX HCTOYHUKOB,
CPAaBHUTEIBbHBIM aHAJIU3 METOJAOB PEIICHUM, COIOCTABJICHHUE IOJIYYEHHBIX
pe3ynbTaToB, GOPMYIUPOBKY M apTyMEHTAIMIO COOCTBEHHBIX B3IJISAI0B HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHSITUH MO JUCIHUIUIMHE COCTAaBJISIOT JICKIIMOHHBIE
3aHsaTHs. Ha mepBoM 3aHATHM TO JaHHOW Y4YeOHOW MMCUMIUIMHE HEOO0XOIUMO
O3HAKOMUTBH CTYAECHTOB C TOPSJAKOM €€ H3YYEHHUs, PACKPBITh MECTO M pOJib
JUCIUILIAHBI B CUCTEME HAYK, €€ MPAKTUYECKOE 3HAYCHUE, OTBETUTH HA BOITPOCHI.

TeopeTnueckoe H3y4€HUE OCHOBHBIX BOIPOCOB PAa3/EiiOB JUCHUILIUHBI
JIOJDKHO 3aBepIIaThCA MpakTHYeCKoW padotoi. TeMbl 3amay, mpeasiaraeMbIx
CTYJICHTaM JJIsl pelIeHUs Ha Ta0OPATOPHBIX 3aHATHUSX, TOJDKHBI OBITH MAaKCUMAIBHO
NpUOJIMKEHBl K TeMaM TOCIEIHUX JICKIUW M0 JaHHOW auciuruimHe. B cBs3u ¢
yYKa3aHHbIM, LEJIecO00pa3eH TECHBbIM KOHTAKT JIEKTOpa C MPENoAaBaTeNsIMHU,
BEIyIIUMHU JIA0OpATOPHBIE 3aHATHSL.

N3yueHne QUCHUILIMHBI 3aBepiiaeTcs 3k3aMeHOM. OIlEHKa BBICTABJISETCA
npenojaBaresieM U OOBSBISETCS Mocie oTrBeTa. [lpenogaBaresnb, NPpUHUMAIOIINANA

9K3aMCH, JTUYHO HECET OTBETCTBEHHOCTD 34 IMPaBUJIBHOCTDb BBICTABJICHUA OLICHKH.

6.2 Meroanyeckue yKazaHus /151 00yYAOUIUXCS 110 OCBOEHUIO
AACHUTLTHHBI

CamocTosiTenbHas padoTa CTyICHTOB MPEICTaBIsET COO0M BayKHEHIIIEe 3BEHO
y4eOHOro TMpoiiecca, 0e3 MpPaBHIBHON OpraHU3alMM KOTOPOTO OOYyYaroIIMCS He
MOET OBITh BBICOKOKBATU(UIIMPOBAHHBIM BBITYCKHUKOM. (CaMOCTOSITeNIbHAS
paboTa sIBII€TCS OAHUM U3 BHUAOB yueOHbIX 3aHsaTui. Llenb camocTosiTenbHOM
paboThl — TPAKTUYECKOE YCBOCHHME CTYJCHTAMH BOIMPOCOB YCTPOWCTBA
TPAHCIOPTHBIX CPEACTB, PACCMATPUBAEMBIX B MPOLIECCE MU3YUCHUS TUCIUTLIAHBI.
CamocrosiTenbHas paboTa CTYyJCHTOB HalpaBlieHa Ha U3YYEHHE TEOPETUUYECKOIO
MaTepuana, TOATOTOBKY K  JIGKITMOHHBIM, JIADOPATOPHBIM,  BBITIOJTHCHHE

KOHTPOJIbHBIX 33/IaHUM.
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AynutopHas caMoCTOATeIbHass padoTa MO AUCHMIUIAHE BBIMONHIETCS Ha
y4€OHBIX 3aHATHIX MOJl HEMOCPEACTBEHHBIM PYKOBOJCTBOM MpENOAABATENS U IO
ero 3ajanuto. BHeayquTopHas camocTosTeNnbHas padoTa BHIMOIHSAETCS CTYJIEHTOM
0 33J]aHUIO0 MTPENoIaBaTesis, HO 0€3 ero HeMmoCPEACTBEHHOTO YUaCTHSI.

3aayaMu CaMOCTOSITENIBHOM padOTHI CTYyACHTA SIBJISIOTCS:

- pa3BUTHE HABBIKOB CAMOCTOSTEILHON yueOHOM paboThI;

- OCBOEHUE COJIEPKAHUS TUCIUTUINHBL

- yrayOJeHue coiepKaHus U OCO3HAHNE OCHOBHBIX TOHSTHI AUCLIUILIUHBL;

- HCIIOJIb30BAaHME MaTepuaia, COOpaHHOTO M TIONYYEHHOTO B  XOJe
CaMOCTOSATENbHBIX 3aHATUI JUTS b dexTuBHON NOJATOTOBKHU K
T depeHIIMPOBAaHHOMY 3a4€Ty U IK3aMEHY.

CTy#neHT JOJDKEH IIOMHHTh, 4YTO HAYMHATH CAMOCTOSATEIBHBIE 3aHATHS
CJIEAYET C MEPBOTO CEMECTPA U MPOBOJNUTD UX PETYIIAPHO. KaXKIplil CTYZEHT TOKEH
caM IUIAHUPOBAaTh CBOIO CaMOCTOATENbHYIO pabOTy, HCXOIAsi U3 CBOHUX
BO3MOXKHOCTEM M MPUOPUTETOB. DTO CTUMYJIUPYET BBINOIHEHUE PaOOThI, CO3aET
0oJiee CHOKOWHYIO OOCTaHOBKY, YTO B MTOrE€ IMOJOKHUTEIBHO CKa3bIBAETCS Ha
YCBOEHUH MaTepHaIa.

CTyeHT NOJKeH MOMHHTb, YTO B Ipoliecce OOyYeHHs] BaXKHEHIIYIO POJIb
UrpaeT CaMoOCTOATENIbHAasE paboTa ¢ TEXHUYECKOW JsuTeparypoil. Hayuutbes
paboTaTh ¢ TEXHUYECKOU JTUTEpaTypou - BaKHEWIIas 3ajada cTyneHnra. bes atoro
HaBbIKa OyJeT 4ype3BbIYAIHO TPYJIHO M3ydaTh MPOTpaMMHBIA MaTepHall, U MHOTO
BpEMEHHU OyJleT MOTpavyeHO HEepalMOHaIbHO. PaboTa ¢ TeXHUYECKOU IuTepaTypoi
CKJIAJbIBACTCSI M3 YMEHHS T0JI00paTh HEOOXOAMMbIE KHUTH, Pa3o0paThbCs B HHUX,

3aKOHCIICKTUPOBATD, BBI6paTB I1IaBHOC YCBOUTH Y IPUMCHHUTD HA IIPAKTUKCE.

7. ®OH/I O1LIEHOYHBIX CPEICTB

7.1 Meroabl KOHTPOJISI U OLICHUBAHHS Pe3yJIbTATOB 00yUYeHHs

B mnpomecce oOydeHus HCHOIB3YIOTCS CIEAYIOUIME OICHOYHbIE (OPMBI
CaMOCTOSITENIbHOM PabOThI CTYIEHTOB, OLICHOYHBIE CPEACTBA TEKYILEro KOHTPOJIS
YCIEBAEMOCTHU U MPOMEKYTOUHBIX aTTECTAIII:
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- IOJITOTOBKA U BBITIOJTHEHHE J1a00PaTOPHBIX padoT.

7.2  Illlkana 4 KpUTEpPHUM OLIEHHBAHHUS Pe3yJIbTATOB 00y4eHMsI

Ixaja oneHuBaHUSA
Onucanmne

[TonHoe u riyOokoe 3HaHWE MaTepHaia. YBEpPeHHOE BIaJieHHE TEPMHHOJIOTHEH.
be3zomunbounoe pemieHue 3amad Jr000H CIOKHOCTH B PaMKax IMPOrpaMMbl.

Orino YMeHue apryMeHTHpPOBATh BBIOOP METOIOB MOAEITUPOBAHU. HECTaHIAPTHBIC
CHUTYaIHH.
3HaHWEe OCHOBHOIO MaTepuaiga, HO JONYIICHbl HE3HAYMTEIbHbIE
Xopoo HETOYHOCTH B OIpeneieHusX Wi pacderax. CHoCOOHOCTh pemiarh

CTaHJAapTHBIC 3aJa4d, HO BO3MOXHBI 3aTPYAHCHHA IIpU YCJIOXHCHUH
YCJ'IOBI/Iﬁ nin Tpe6OBaHI/II/I IIOSAACHUTD (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI ABJICHUA.

Y IOBIETBOPUTENBHO | 3HaHHME 0A30BBIX NOHATHM (parMeHTapHO. JOmylIeHb! CyIECTBEHHBIE OMIMOKH B
TEPMUHOJIOTUH WM pacyeTax. CriocoO6HOCTE peuiaTh TOJBKO THUIIOBBIC 3aJa4M I1O
o0pa3siy 1oJ pyKOBOJICTBOM IpenoiaBaTells.

HeynoBneTBOPUTENLHO |OrcyTerBie 3HAHMI OCHOBHBIX MOHATHH AMCLMILTHHBL HecrocoGHOCTh peruarts

naske MPOCTEHIINE 3a1a41 10 TEME Kypca.

7.3  OueHo4yHBIE CpeaCTBA

7.3.1. Texymuii KOHTPOJb
Monyib 1. OCHOBBI KOHCTPYKIIMU U MOJEIUPOBAHUS

Tema: OcHOBHEBIC BHU/bI HpOCTef/JIH_II/IX MeXaHu3MOB. (OCHOBHBIC TMOHITHS H

onpeie/ICHusI.

3ananue: Tect Ha 3HaHUE ompeneneHui (ppryar, O0JI0K, BUHT, KHHEMAaTHYeCKas mapa).

33,[[3‘-13 Ha paCdCT BbIMI'PHIIIA B CHJIC IJIA 3aJdaHHOI'O MCXaHU3MaA.

Tema: TpeGoBaHus Kk 3yOUaThIM Mepeadam.
3ananue: Tect Ha 3HaAHWE BUIIOB 3yO04aThIX Mepenay (MIUMHIPUYECKUE, KOHUYECKUE,

YepBsSYHbIC). 3a/1a4a Ha pacyeT MNepeJaTOYHOIO YUCIIa U MOAYJIS 3aleTICHUS.

Tema: Buabl CUIOBBIX YCTAHOBOK M METOJIBI UX MOJICIUPOBAHUS.

3amanue: CpaBHenue xapakrepuctuk JIBC, snektpoaBurareneit u THOPUIHBIX
YCTAaHOBOK B BHJE TaOmuibl. 3ajadya Ha pacyeT KPYTALIEr0O MOMEHTa IO BHEIIHEH
CKOPOCTHOM XapaKTEPUCTHUKE.

Monynb 2. JIuHaMHKa U MOJEIUPOBaHUE TPAHCIIOPTHBIX CPEICTB
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Tema: Buael cuctem noapeccopuBaHus.

3ananue: CxematnuHo U300pa3uth cxemy noasecku (MakdepcoH, AByXpbluaxHasi,
TOPCUOHHAsA). 3ajlaya Ha pacyeT >KECTKOCTU MOJABECKH Jisi OOecleueHHs 3aJaHHON
YaCTOThl COOCTBEHHBIX KOJICOAHMUIA.

Tema: COOpKu TBEpAOTEIBHBIX TUHAMUYECKUX MOJIETICH.

3ananue: IIpaktnueckas padora B CAD-cucteme: cOopka MOJENIN y3ja MOJABECKH
WM TPAHCMUCCHUU U3 TOTOBBIX JCTaJICH.

Tema: MonenupoBanue nprxenust TC B AMHAMUKE TBEPIBIX TEIL.

3amanue: Jlaboparopnas pa6ora B CAE-cucreme (mampumep, Adams/Simulink):
pacudeTr yCKOpEHHsI aBTOMOOWJIS IPU pa3roHe Ha MEPBOU mepeaaye.

Monyns 3. CoBpeMEHHbIE METO/IbI aHAIN3a

Tema: OcHoBbel MKD u nogaTiauBbie 3JIEMEHTHI.

3aganue: TecT Ha 3HAHME OTIMYMNA JKECTKUX TEJI OT MOJATIMBBIX (THOKHUX)
AJIEMEHTOB. 3aJjaya Ha UHTEPIPETALIMIO PE3YIbTATOB MOAATBHOTO aHAIN3a JIETaJH.

Tema: CoBMECTHOE MOJIETUPOBAHHUE.

3amanue: OnucaTth CXEMy COMNPSDKEHUS MPOrPaMMHBIX KOMIUIEKCOB (HampuMep,
«CAD — MBS — FEAY). 3amuTa oT4eTa 1o jadbopaTopHO# paboTe 0 COBMECTHOMY
MOJEJIMPOBAHUIO BUOpALIMU PAMBI.

7.3.2. VITOTOBBIN KOHTPOJIb
[IpoBomuTCS B KOHIIE CEMECTpa Il KOMIUIEKCHOM OIIGHKHM 3HaHMM 10 BCed
TUCITUTUTHHE.

DopMBI KOHTPOJIA:

Dk3aMeH (YCTHBIN WU TUChMEHHBIH ).

DK3aMeHaIlMOHHBIN OUJIET (COUeTaHUE TEOPETUUECKOTO BOMPOCa U 3a/1aUH).

KypcoBoti npoekT/3a4eT ¢ OIeHKOM (eCclIi MpeyCMOTPEH ).

CtpykTypa S5K3aMEHaIlMOHHOTO OuieTa:

buner cocrout u3 1Byx yactei:

Yacte 1. Teoperunueckuit Bompoc (IIpoBepka  3HaHui)CTyneHT  JIOJKEH
IPOJIEMOHCTPUPOBATH 3HAHUE TEPMUHOJIOTHH, OMIPEICIICHUN U TEOPETUIECKUX OCHOB.

[IprmepHBIE BONIPOCHI:

Knaccudukanusa 3yOyaTeiX nepenad, NPUMEHSEMbIX B arperarax TPaHCHOPTHBIX
cpenctB. TpeboBaHusl K HUM IO HAJAECKHOCTU U IIIyMHOCTH.

CpaBHUTENBHBI aHaIU3 CHUCTEM MOAPECCOPUBAHUS: 3aBHCHMas, HE3aBUCUMAs,
nHeBMaTuueckas. TpeOoBaHuUs K IUIABHOCTH X0/1a U YIIPaBIsIEeMOCTH.

Mertoapl MOAEIMPOBaHUS CHUJIOBBIX YCTAHOBOK: OT IPOCTBIX ANMNPOKCUMALMM 10
CJIOKHBIX MOJEJIEN C Y4ETOM TEPMOANHAMHUKHU.

OcHoBbl MeTosla KoHeuHbIX 37eMeHToB (MKD). TloHsTe moaaTiauBoro sjneMeHTa B
JTUHAMUYECKON MOJIETTH U €T0 POJIb B aHAIU3E BUOPAITHIA.
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Yacte 2. [Ipaktuueckoe 3aganue / 3agaua (IIpoBepka ymeHnuin)
CTyneHT J0MKeH MPUMEHUTh 3HAHUA JIJISl PEIICHUS] NHKEHEPHOU 3a7jaun UK aHaJINn3a
MO/IEIIH.

[IpumepHsbIe 3anaHus:

3ajaya Ha CHHTE3 MexaHu3Ma: PaccunmTaTh mapamMeTpbl MPOCTEHIIEr0 IMOJABEMHOIO
MEXaHU3Ma JUIsl 3a/IaHHOTO BEca Irpy3a U yCUJIUS paboyero.

3amava Ha qTUHAMUKY: J{71s1 3aJaHHON TBEPAOTEIBLHOM MOIETH aBTOMOOMIISL pacCUUTATh
MaKCHUMaJbHYI0 CKOPOCTh MPEOAOJCHHUS CHHYCOMAAIBLHOTO MPENATCTBUA 0€3 OTphIBa
KoJsec (mpoOoi OIBECKH ).

3ajgaHue Ha MOJEIUPOBAHUE:

[TocTpouts B cpenie TBEPIOTENBHOTO MOJEINPOBAHUS COOPKY pEeAyKTOpa U3 I€TaleH.

WNmu: TlpoBectn ananu3 HanpsbkeHHO-AehopmupoBanHoro cocrosinua (HIC) peruara
MOIBECKA METOJIOM KOHEUHBIX 3JIEMEHTOB C HUCIIOIb30BAHUEM MOJIATIMBBIX 3JIEMEHTOB U
OIIEHUTH KO3 (HUIIMEHTHI 3araca MPOYHOCTH.

AHnanutndeckas 3agada: IIpoBecTH CpaBHUTEIBHBIA AHAIN3 JKCILTYyaTallMOHHBIX
XapaKTePUCTHK JBYX TPAHCHOPTHBIX CPEIACTB C Pa3HbIMH CHJIOBBIMH YCTaHOBKaMHU
(Hampumep, OEH3UMHOBBIM aBTO VS 3JIEKTPOMOOMJIb) HA OCHOBE HX JUHAMHUYECKHX
MOJENEN.



