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1. He.]'ll/l, 3a1aY1 1 INIAHUPYEMBIC PE3YJIbTATbI oﬁyqul/m o TMCHHUIIJIMHE

K oCHOBHBIM measiM OCBOEHMS JUCLUUIUIMHBI  «JlMHamuueckoe
MOJITMPOBAHUE HA3EMHBIX TPAHCTIOPTHBIX CPEICTB Ha DJIEKTPUUYECKOM TSre»
CJIeAyeT OTHECTH:

- peanmzauusi OCHOBHOM oOpaszoBarenmbHOM mniporpammbl  (OOII) mo
CIEIUAILHOCTU 23.04.02 «Hazemusie TPAHCTIOPTHO-TEXHOJIOTUUECKUE
KOMILIEKChI», HanpaBiieHHOCTb 23.04.02.01 «I"0OHOYHBIN UHXXUHUPUHTY;

- (opmupoBanne y oOydJaronmxcsi 3HaHMK 00 YCTpPOWCTBE M MeETOJaX
NPOEKTUPOBAHUS COBPEMEHHBIX OSJIEKTPUYECKUX MaIUMHAX, MPUMEHIEMbIX B
TSATOBOM 3JIEKTPOIPUBO/IE ANEKTPOMOOUIEH;

- TIOJIFOTOBKA CTYIEHTOB K CAMOCTOSI TENIbHOM e TENIbHOCTH B COOTBETCTBUU
¢ TpedoBaHusIMU PeepaibHOTO rOCYAApPCTBEHHOTO 00Pa30BaTelbHOr0 CTaHAapTa
BbIcIlero oOpa3zoBanusi 1o crnenuanbHocTu 23.04.02 «HazemHble TpaHcmOpTHO-
TEXHOJIOTUYECKHUE KOMILJIEKCHI.

K ocHOBHBIM 3alayaM OCBOCHHMA JUCHUIUIMHBI «JlMHaMu4eckoe
MOJEIMPOBAHUE HA3EMHBIX TPAHCIOPTHBIX CPEICTB HA JIIEKTPUUECKOW TATE»
CJIEAYyeT OTHECTH:

— (¢GopMUPOBAaHUE TPEACTABICHUS O B3aUMOJCUCTBUU TBEPIbIX Tl B
POCTPAHCTRBE;

— OCBOEHHE OOUMX MPUHIMIIOB U OCOOEHHOCTEH METOJIUK MOJIEIUPOBAHMUS
JTUHAMUKH arperaTtoB TPAHCHOPTHBIX CPEACTB B TBEPJBIX TeNaX B MPOTPAMMHOM
koMIuiekce Simcenter Motion:;

— (QopMupoBaHHME HABBHIKOB IIOJyYEHHMsS W MHTEpPIpETalul pe3yiIbTaToB
IPOBEJIEHHOTO MOJAEIUPOBAHUS B Cpelle AUHAMUKU TBEPABIX TEIL

OOydeHune Mo AWCHMIUIMHE «J/[MHAMHYECKOEe MOJETHPOBAHUE HA3EMHBIX
TPAHCTIOPTHBIX CPENICTB HA AIIEKTPUUECKOM TATE» HAPaBJICHO Ha (GOPMUPOBAHUE Y
00yJaronmxcs CAEAYIOIUX KOMIETEHIUI:

Koa n HamMeHOBaHNe KOMIIEe Te HIIMH NuaukaTopbl 10CTHKE HUSA
KOMIIe Te HIIMH
I1K-1. Crioco0OeH npoBOANUTD NIIK - 1.1 3HaeT npuHIUII TOCTPOEHUS
KOHCTPYKTOPCKOE COMPOBOXKIECHHUE JIMHAMHUYECKUX MOJIETIEH TPAaHCIIOPTHBIX
npou3BojacTBa u ucnbitTanuit ATC u ux CPEJCTB;
KOMIIOHEHTOB UIIK - 1.2 Ymeer coOupaTh TMHAMUYECKUE

MOJICJTH arperaToB JICKTPUUYCCKUX
TPAHCIOPTHBIX CPEICTB U ABTOMOOUIIS B
L[EJIOM;

UIIK-1.3. Brageer metomamu
JUHAMHUYECKOTO MOJICTMPOBAHUS U OI[CHKOM
AKCILTYaTaI[MOHHBIX CBOWCTB Ha3eMHBIX




SJIICKTPHUUCCKUX TPAHCIIOPTHBIX CPEACTB, UX
CUCTCM U arperaTtosB.

2. MecTo IMCIUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMMbl

Jucuumumza «J[MHaMU4eckoe MOJIETMPOBAHNE HA3EMHBIX TPAHCIIOPTHBIX
CPEICTB Ha DJICKTPUIECKOM TATE» OTHOCUTCSA K YaCTH, (GOPMHUPYEMO yIaCTHUKAMHU
oOpa3oBaTenbHBIX OTHOIIEeHHH Onoka bl «Jlucuurmmmael (MOIYNN)» OCHOBHOM
o0pazoBaTebHON MPOTPaMMBbl MaruCTPaTyphl.

Jucuurmmaa «/luHamMmudeckoe MOAETMpOBaHUE HA3EMHBIX TPAHCIIOPTHBIX
CPEICTB Ha 3JIEKTPUUYECKOU TATe» B3aMMOCBSI3aHA JOTUYECKU U COJAEpPKaTeIbHO-
METOJUYECKHU CO CACAYIOUMMU JUCHUIUIMHAMU U TipakTukamu OOIT:

e Maremarnueckoe MOJIETUPOBAHUE PA0OYUX MPOLIECCOB aBTOMOOMIIS.

e [ludpoBsic TEXHOIOTHH B aBTOMOOUIIECTPOCHUH.

e (CucteMbl YNPABJICHUSA JIBUKEHUEM OJIIEKTPUUECKUX TPAHCIOPTHBIX
CpEICTB.

o OcHOBBI pa3pabOTKH M TECTUPOBAHUS AITOPUTMOB YIPABIICHUS

QJIICKTPUYICCKUX TPAHCIIOPTHBLIX CPCACTB.

3. CTpyKTYypa U cojJepKaHue TUCIUINIHHBI

OO61m1ass TpyAO0EMKOCTh JTUCIMIUIMHBI COCTaBJsIeT 4 3adeTHhIX equHuI] (144
4acoB).

3.1 Bwuabl yueOHOI1 padoThI U TPYL0E€MKOCTH
(mo popmam oOyueHus)

3.1.1. Ounas hopma 0OydeHUs

Ne CemecTpbl

n/n Bun yue0Hoii padboThI Koamecrso 3
4yacos
1 AyIUTOpHbIE 3aHATHSA 36 36
B Tom yucne:

1.1 | Jlexkuuu 18
1.2 | CemuHapckue/mpakTuyecKue 3aHsTUS 18
1.3 | JIaGoparopHbIe 3aHATHS

2 CamocTosiTeJibHasi paboTa 108 108




3 IIpome:kyTouHasi aTTecTANMUS

3auer

Htoro

144

3.2 TemaTuuecKuil IJIaH H3YICHUA TUCHHUILJINHBI

(mo ¢popmam oOy4deHuUs )

3.2.1. Ognas hopma oOyueHus

TpynoemkocTs, yac
AyauTopHasi pa6ora =
s5 18 |z |2
Ne Paznesbi/TeMbl - g B T 5] <
n/n AUACHMILTHHBI § S § 5 S g g S «
- 2 Zo | SZ|EB2|ES5
o} E = S E| 22| 8¢
= | g5 |g:5| 22|28
-t Mt -
1 OCHOBHBIE BUJbI TPOCTEUIIIMNX 16 2 2 - - 12
MexaHu3MOB. OCHOBHBIC ITOHSTHUS U
OIIpEECTICHUS
2 TpeGoBanust, mpeabsBIseMble K 16 2 2 - - 12
3yOuaThIM IepeadyaM B COCTaBe
arperaTtoB TPAaHCIIOPTHBIX CPEACTB.
3 Buppl cucrem nojpeccopuBaHus 16 2 2 - - 12
TPaHCIOPTHBIX CPEJICTB U
IpeIbsBISEMbIe K HUM TPEOOBaHMSI
4 Buipl CHIIOBBIX YCTaHOBOK B 16 2 2 - - 12
TPaHCIIOPTHBIX CPEACTBAX U METOJBI UX
MOZEITHPOBAHUS
5 COopKu TBEpIOTEIBHBIX 16 2 2 - - 12
NIUHAMUYECKUX MOJeIei
6 MogenupoBaHue ABUKECHUS 16 2 2 - - 12
TPAHCIIOPTHOTO CPEJICTBA B TMHAMUKH
TBEPJBIX TN M HCCIICAOBAHUS €TO
HKCILTYaTallMOHHBIX XapaKTEPUCTHUK.
7 O6mme Bompocst MKD. 16 2 2 - - 12
8 [IpuMeHeHue noJaTIMBbIX 3JIEMEHTOB B 16 2 2 - - 12
JTMHAMHYECKAX MOJIEIISX
9 OCHOBBI COBMECTHOTO MOAETTUPOBAHUS 16 2 2 - - 12
B IPOTPAMMHBIX KOMILICKCAX.
Hroro | 144 18 18 - - 108
3.3 Coaepxanue TUCIHUANINHBI
1. OcHOBHbBIE BU/IbI ﬂpOCTCﬁHIHX MexXaHu3MOB. OCHOBHBIE IOHATHSA U
onpeaeIeHusl.

TEJ, YTO BBIXOJUT 3a PAMKH INPOCTON KMHEMATHKU. AHATU3HUPYS JBUXKEHUE

Simcenter 3D oTkpbIBaeT BO3MOKHOCTH MOACITUPOBAHUS JTHHAMUKH MHOKECTBA




cuctembl, Simcenter Motion BBIYHCISET CHJIBI PEAKIUH, KPYTSAIME MOMEHTEHI,
CKOPOCTH, YCKOPEHHsi U MHOTOe apyroe. Simcenter 3D mo3BoJisieT HampsMyIO
npeobpazoBbiBaTh reoMerputo CAD wu  orpanuyeHus cOOpPKA B TOUHYIO
KAHEMATUYEeCKYI0 MOJielb. BCTpPOEHHBIM pemarens U TOCTIPOIECCOpP AT
BO3MOJKHOCTD TOJIYYHTh PEIICHHE U TIPOBECTU €r0 aHAKM3 B IMPOKOM JHAIa30HE
WU3MEHEHHS TIapaMeTPOB.

2. TpeboBanus, mpeabsiBjsieMble K 3y04aTbIM MepeladyaM B COCTaBe
arperaToB TPaHCHOPTHBIX CPeICTB.

Bunpel 3yOdareix mepemad, NPHMEHSIONIMXCS B TPAHCIOPTHBIX CPEACTBaX,
npuHIUIT padboTel. CriocoObl 3a1aHNs 3y09aThIX IIepeiad B JTUHAMHYECKONW MOIeITH
TPaHCTIOPTHOTO CPECTBA.

3. Buabl cucTteM MOAPECCOPUBAHUSI TPAHCHMOPTHBIX CPeACTB M
npeabsiBjsieMble K HUM TPeOOBaHMSI.

Byl moiBecOK TpaHCTIOPTHBIX CPEICTB 1 AJIEMEHTHI CUCTEM TI0IPECCOPUBAHMSL
Meron cuHTE3a yHOpyro-aeMIpUpYIONMX XapaKTePUCTHK U 3aJaHue B
JTUHAMUYCECKHAX MOJICTISX.

4.  Buabl CHIOBBIX YCTAHOBOK B TPAHCIOPTHBIX CPEeICTBAX U METOAbI HX
MO/1eJIMPOBaHMUSI.

Bunbl CHUIOBBIX arperaroB, yCTaHaBIMBAEMbIX HA TPAHCIOPTHBIX CPENICTBAX.
Cnoco6 3amaHusi CWJIOBOTO arperara B JUHAMUYECKOW MOJENU TPAHCIIOPTHOIO
CpEACTBa.

5. COopxu TBepAOTENBHBIX JUHAMUYECKUX MO/IEJICH.

Co3ganue NMHAMHYECKON MOJEIM TPAaHCHOPTHOI'O CPENCTBA U3 OTAEIBHBIX
JWHAMHUYECKUX MOJIENIEN arperaroB U CUCTEM.
6. MoaenupoBaHue JABH:KeHHS] TPAHCIOPTHOIO CpeACTBAa B JHUHAMHUKHU
TBEPAbIX TeJ M UCCJACA0OBAHMUS €r0 IKCIUIYaTAIIHOHHBIX XaPAKTEPHUCTHK.

Co3nanue pemieHuit s AUHAMUYECKUX MOJIENIC TPaHCIOPTHBIX CPEJICTB.
AHanmM3 JKCIUTyaTallMOHHBIX CBOWCTB Ha3€MHBIX TPAHCHOPTHBIX CPEICTB.
[TocTtpoenue rpadukoB.

1. O6ume Bonmpocst MKD.

[Ipumenenne MKD g8 pacuera 3JIEMEHTOB TPAHCIOPTHBIX CPEACTB, IPH
IOMOIIM Harpy3okK, MOJIydEeHHbIX INPHU JUHAMUYECKOM MOJEIMPOBAHUU. AHAIN3
HanpsHKEHHO-AePOPMUPOBAHHOTO COCTOSHUS U AePOpMaIil 3JIEMEHTOB.

8. IlpuMeHeHHe MOJATIMBBIX JJIEMEHTOB B JUHAMMYECKHX MO/IeJsIX.



JluHaMH4YeCKOE MOJEIMPOBAHHE C YYETOM MOJATIMBOCTH  DJIEMEHTOB
TPAHCIIOPTHOT'O CPEACTBA, BIUAIOIIMX HA BO3HUKAIOLIME HATPY3KHU IPU IBUKEHUU.
9. OcHOBBI COBMECTHOI'0 MO/IeJIMPOBAHNS B IPOTrPAMMHBIX KOMILTEKCAX.

[IpoBenenne pacuera AMHAMUKH TPAHCIIOPTHOTO CPEACTBA C TOMOIIBIO
COBMECTHOTO MOJICITUPOBAHUSA B JBYX MPOTPAMMHBIX KOMIUIEKCaxX I Ooiee
NoAPOOHOTO OMUCaHUs PabOThl CHCTEM TPAHCIIOPTHOTO CPENICTBA.

3.4 TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U JA0OPATOPHBIX 3aHATHH

3.4.2. JlTabopaTopHbie 3aHATHS

1. Co3nanue npocThIx MexaHu3MoB B Simcenter 3D Motion

Co3maHne 3BCHHEB M 3a/JIaHMEC KHHEMATHYECKHUX Iap B MPOTPAMHOM
koMmIuiekce Simcenter 3D  Motion. 3agaHue BXOJHOTO BO3JAECUCTBUS B
KMHEMAaTUYeCKOM IeNMH U TMOCTPOCHUE TpaduKOB PE3yJIbTATOB MPOBEACHHOTO
MO/JIETUPOBAHUS.

2. MonenupoBaHue NiepeHEN phIUuaXHOM MOABECKH SJIEKTPOMOOUIIS

Co3aHne KUHEMAaTUYeCKUX Tap B COOpKe MepeHel phlYaXHOM MOJBECKH,
3a/IaHAe  yOpyro-aeMnupyronmx 3neMeHToB. [IpoBeneHre MoaenTupoBaHUS
HECKOJIbKHMX Harpy309HBIX PEKMMOB W aHAIN3 MOJyYEHHBIX PE3yIbTaTOB.

3. Co3anue mpOCTHIX 3y0UaThIX 3alleTUICHUN

MonenrpoBanne 3y04aToro 3arerjieHus B Cpele TUHAMUKUA TBEPABIX TEIl.
AHamu3 TOJy4YE€HHBIX PE3YJIbTaTOB U MOCTPOEHUE TPa(UKOB.

4. MonenvpoBaHue peayKropa

3agaHue 3B€HbEB M KHHEMAaTUYECKUX Map pPeIyKTopa, 3aaHue BO3AEHCTBUS
Ha peyKTOp. AHaIM3 PE3yIbTaTOB U MOCTPOEHUE rPaUKOB.

5. Co3zganune cOOpOK TUHAMHUYECKUX MOJENCH U3 MOICUCTEM

CoenvHEHHE CO3JaHHBIX JUHAMUYECKHUX MOJElIed B OJHOM cOOpke u
MIPOBEICHUE MOICTTUPOBaHMS. AHaIN3 padOThI OJTYYEHHON CUCTEMBI M TIOCTPOSHUE
rpaduKoB.

6. Co3gmanue MOJeIM TPAHCTIOPTHOTO CPEACTBA M MOJICTMPOBAHHUE €O

JABHXXCHUA I10 OHOpHOﬁ IMOBCPXHOCTHU



Co3anue OnopHOM MOBEPXHOCTH U IIIMH TPAHCTIOPTHOTO cpeacTBa. CoOopka
JTUHAMHUYECKOW MOJIENTM U MpOoBeAeHUE MojaenupoBanus ABwxkeHus TC. Anamus
JBIDKEHUS U TIOCTPOCHHUE HE0OXOJUMBIX I'PaPUKOB, OMUCHIBAIOIIMX AUHAMHUKY TC.

7. CoBmecTtHOe MoaenupoBanue B Simcenter 3D Motion u Simcenter Amesim

AHann3 BO3MOXKHOCTEW COBMECTHOT'O MOIEIIMPOBAHUS B IBYX IPOTPAMMHBIX
komIuiekcax. [IpoBenenue moaenmupoBanus Asmwkenus TC B Simcenter 3D Motion
C UCTIOJIb30BaHKEM BO3MOXKHOCTEH Simcenter Amesim.

8. Ucnonb3oBanne MK3 B Simcenter 3D

[lonyyenne Harpy30k B JWHAMHUYECKOW MOJEIM M DKCIOPT B Cpeny
npoyHocTHbIX pacyeToB. llomyuenne HJIIC »snementa Mmonenu. Bueapenue
MOJATJIMBOTO 3JIEMEHTA B JIMHAMHYECKYIO MOJENb. AHAU3 MOJIETUPOBAHUS B

a0COJIFOTHO TBCPABLIX TCJIaX U C IIPUMCHCHUCM 110 AAaTJIMBOI'O 2JICMCHTA.

3.5 Temarnka KypcoBbIX NPOEKTOB (KypCcOBBIX padoT)
OTCYTCTBYIOT KypCOBBIE MPOEKTHI COTJIACHO y4eOHOMY IIJIaHy
4. YueOHO-MeTOnMYeCKOe U MHGPOPMaLTMOHHOE 00ecnieyeHne

4.1 HopmaruBHble 10kyMeHTbI U ['OCTbI

I'OCT 2582-2013 MEXTOCYJIAPCTBEHHBIN CTAHJIAPT MAIIIMHBI
DJIEKTPUUYECKHE BPAILIAIOIIMECA TAI'OBBIE OO6mme TeXHHUYECKHE
YCJIOBHSI

['OCT 2582-2013. MammHbl 3JEKTPUUECKUE BpaIIAIOIIUMECs TATOBBIE.
OO011me TeEXHUYECKUE yCIOBUS

4.2  OcHoBHasl IUTEpaTYypa

1. Haraiitie, M. B. ATC ¢ komOuHupoBaHHbIMU 3HeproyctaHoBkamu (KOY) / M.
B. HaraiiiieB, A. A. DiiguHoB. — M. : DKoJiorust MammHocTpoenus, 2014. — 442
C.

2. Haraitnie, M. B. DnexkrpomoOwmu / M. B. HaraiitieB, A. A. DiiguHoB. — M. :
Oxonorust Mammnoctpoenus, 2014. — 515 c.

3. Eppemon M.C. Teopus u pacuér TSITOBOTO AIEKTPOIPUBOAA FIEKTPOMOOUIIEH.
VYyeb.mocoOue 111 By30B Mo crell. «I'opoiCKOM 2JIeKTpUYECKU TPAHCTIOPT» U
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«DNeKTpuUecKas TAra i aBTOMaTU3alus TATOBBIX ycTporcTB» / o pea. — U.C.
Edpemona. M. : Beiciias mixosia, 1984. - 383 c.

4. 3narun, 1. A. DnextpomoOum u rubpuaasie apromooumu / I1. A. 3narusn, B. A.
Kemenos, U. I1. KceneBuu. — M. : Arpokoncant, 2004. — 416 c..

5. bornanos, K.JI. OcHOBBI TATOBOTO 3jeKTponpuBoja: yued mnocooue/ K.JI.
Borganos—M. : MAJIU. - 2009, 57 c.

6. KoHCTpyKIIMM COBpEMEHHBIX TPAHCTIOPTHBIX CPEJCTB HA ANEKTPUIECKOU TATe /
K.E. Kapnyxun, P.X. Kypmaes. M: @' YII «<HAMW», 2019 r. — 196 c.

7. Jiguan 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  JlomoJiHUTEJbHAsA JUTEepaTypa

<> Kcenepnu, W.II. Haeonoruss NPOSKTHPOBAHUS AIICKTPOMEXAHUICCKHX
cucteM 1yt rudopuaHoit MoouapHo# Texuuku / NLI1. Kcenesuu, /1.b. 3ocumoBs//
TpakTopsl U cenbcko-X03siicTBeHHBbIE MaHbl. — 2007. — Nel.

1 Bompaek, AWM. Dnextpuueckue MammHbl. MalMHBI TEPEMEHHOTO TOKA:
yueOnuk 11 By30B/ A.W. Bossek, B.B. Tlonos. — CII6.: [Turep, 2010. — 350 c.

< KompbutoB, W.II. DnekTprdueckue MalmHbl: ydeOHHMK it By30oB /MLIL
Komwutos. — M.: Dueproaromuzaar, 1986. — 360 c.

-+ Komnsuio, W.II. Maremarnyeckoe  MOJCIMPOBAHHE  DJICKTPUUCCKUX
mamH: y4e0. st By30B/ WLI1. Kombutos. — M.: Beicmmas mikosa, 2001. — 327 c.

T CrporanoB B.M. Marematnueckoe  MOJCIUPOBAHHUE  OCHOBHBIX
KOMITOHEHTOB CHJIOBBIX YCTAHOBOK 3JIeKTpoMoOuie u aptomobuieit ¢ KOV:
yue0. mocooue/ B.. Ctporanos, K.M. Cunopos. — M.: MAJIH, 2015. — 100 c.

+» OBunHHHKOB, WM. E. BeHTHWIIbHBIC 37IeKTpUYECKUE IBUTATENN U MPUBOJI HA UX
ocHoBe (Manas u cpeansst MmouHocTs) / Y. E OBunnHukoB : Kypc nekuuii. - CII6.
: KOPOHA-Bek, 2006. - 336 c.

<™ bekume P.®. OOmmii Kypc aieKTponpuBoja: yuyeOHoe mocodue / P.D.
bexumen, FO.H. dementheB; HamumonanbHbBIM ucclegoBaTeabckuii TOMCKUM
MOJIMTEXHUYECKU  yHuUBepcuter. —  Tomck:  M3g Bo  Tomckoro
nosurexuuyeckoro ynusepcurera, 2010. — 302 c.

<™ Bacwibes b. 10. DnexktponpuBoi. DHEpreTrKa 3MeKTPONPUBOIA. YUEOHUK. —
M.: COJIOH-IIpecc, 2015. — 268 c.

5  Anyuyun A.C. CucTeMbl yIIpaBJIeHHsI AJIEKTPOIPHUBOIOM: YISOHUK JJIS BY30B.
— M. : U3narensckuii tom MOU , 2015 — 373 c.

©% Kanaues FO.H. BekropHoe perynmupoBanue (3amerku npaktuka) / FO.H.
Kamaues: Metonunueckoe mocooue. M.: OO, 2013. — 63 c.
http://privod.news/files/kniga_www_3.pdf
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e becrranoB B.Sl. Dnekrpudeckue Mammubl: yue0. [locodue 1t cTyneHeToB
BhicII y4ueOHbIX 3aBenenuit / B.SI. becmamos, H.®. Kortemenmenm. — M.
W3 natenbckuit neHTp «Akanesmus», 2006. 320 c.

<1 Anomuenko, B.I'. IlpakTukymM 10 TEOpUM MABIKEHHS aBTOMOOWIISA

[DnexkTpoHHBINA pecypc]: yued. mocodue — DnekTpoH. naH. — KpacHospck :
CdY, 2013. — 116 ¢. — Pexum goctyna: https://e.lanbook.com/book/64569. —
3aru. ¢ 3KpaHa.

4.4  DnexkTpoHHBIE 00pa3oBaTe/ibHbIE PECYPCHI

WHTepHeT-pecypchl  BKIIOYAIOT  Y4COHO-METOJAMYECKHE MaTepuaibl B
SIICKTPOHHOM BHJIE, IIPECTaBICHHBIC Ha caitre http:/lib.mami.ru/.

4.5 JluueH3HOHHOE U CBOOOJHO paclpocTpaHsieMoe MPorpaMMHoOe
odecrneyeHue

1. TIporpammuoe obecreucHue Siemens NX
[Mporpammuoe obecneucare MathCad
3. Office / Poccuiickuii makeT 0prCHBIX IPOTPaMM

o

4.6  CoBpeMeHHBbIe Mpo(eccHOHATBHBIE 0a3bI JAHHBIX U HH(POPMALMOHHBIE
CIIPAaBOYHbIC CHCTEMbI

1. http//rushim.ru/books/electrochemistry/electrochemistry.htm - snekrponnas
oubmmoTeka

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

3. Koncymerant [Imoc - cripaBodHas mpaBoBas cucTeMa (AOCTYI IO JIOKATbHOU
CETU C KOMITBIOTEPOB OMOIMOTEKH )

4.  CJ10 Mockosckoro Ilonmurexa

5. MaTepuaJibHO-TeXHHYECKOE 00ecneyeHue

CrneunanuzupoBanHbie ayautopun «llepemoBas nHxeHepHas 1IKOJIay:

AB4701 u AB4710 ocHailleHHbIE TPOEKTOPOM, 3KpaHoM, [[DBM.

6. MeToanuyecKue peKOMEeH/1a 1

6.1 MeToanueckue peKOMEeHIANNH 1JIsl PeNnoaaBaTe/is M0 OPraHu3anuu
00yueHus


http://lib.mami.ru/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/

12

OcCHOBHBIM TpeOOBaHWEM K TIPENOJAABAHUIO JUCIUILIMHBI  SBIITCTCS
TBOPYECKUM PO OJIEMHO - TUATOTOBBIN ITOIX0, TO3BOJITIOIIHI TOBBICHTh HHTEPEC
CTYJIEHTOB K COJICp)KaHUIO y4eOHOTO MaTepuaa.

OcHoBHas ¢opma U3yUEeHUS U 3aKPEIUICHUS 3HAHUK 110 STOM AUCIUTUINHE —
Jekiuu 1 jaboparopHble 3aHsATus. [IpenogaBarenib JOJDKEH IMOCJIEA0BATEIHHO
BBIUMTATh CTYJEHTaM P JEKUUWA, B XOJE KOTOPBIX CIEAYET COCPEAOTOYUTH
BHMMAaHHE Ha KIIFOUEBBIX MOMEHTaX KOHKPETHOIO TEOPETHUYECKOTO Marepuala, a
TaKKe OpraHU30BaTh MPOBEIEHUE TA0OPATOPHBIX 3aHATUN TAKUM 00pa3oM, YTOOBI
AKTUBU3UPOBATh MBIIUIEHUE CTYIACHTOB, CTUMYJIMPOBATh CaMOCTOSITEIILHOE
U3BJICUCHHE WMH HE0OXoauMoN HHGOPMAMA W3 Pa3IMYHBIX HCTOYHHUKOB,
CPABHUTEIBHBIA aHAIW3 METOJOB PEIICHHWM, COMOCTABICHUE TOJIYYEHHBIX
pe3ynbTaToB, GOPMYIUPOBKY H ApPTYMEHTAIIMIO COOCTBEHHBIX B3TJIAI0B HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY Y4e€OHBIX 3aHSATUNM 10 JUCIUIUIMHE COCTAaBJISIOT JICKIIUOHHBIC
3aHATUSA. Ha mepBoM 3aHATHM 10 JaHHOW y4eOHOM IUCIUIUIMHE HEO0OXOIUMO
O3HAKOMUTH CTYJICHTOB C TMOPSIJIKOM €€ HM3YYEHHUs, PACKPBITh MECTO U POJib
JUCUUIUIMHBI B CHCTEME HAyK, €€ MPaKTUYE€CKOE 3HaUEHUE, OTBETUTh HA BOMIPOCHI.

TeopeTnueckoe M3Yy4YEHHE OCHOBHBIX BOIIPOCOB pa3Ji€siOB JUCIUTLIMHBI
JOJDKHO 3aBEpIaThCs TMPAKTHUYECKOW padoToit. TeMmbl 3amad, mpemiaraeMbIxX
CTyJIEHTaM JJIs pelIeHUs] Ha Ja00pATOPHBIX 3AHATUSX, I0JHKHBI ObITh MAKCUMAIILHO
MPUOIMKEHbl K TEMaM MOCJICAHUX JICKIUMNA MO JaHHOW aucuuiuimHe. B cBsizu ¢
YKa3aHHbIM, 1I€JIECO00pa3eH TECHBIM KOHTAKT JIEKTOpa C TNPenoaaBaTelisiMHu,
BEIYIIMMHU JJAOOPATOPHBIC 3AHITHS.

N3ydeHne NUCUMIUIMHBI 3aBepIacTcsl 3k3aMeHOM. OIlleHKa BBICTAaBJISIETCS
mpenojaBareieM u 00BSABISCTCS MOcie oTBeTa. [IpernomaBarens, MpUHUMAIOIINN

9K3aMC€H, JIMYHO HECET OTBETCTBECHHOCTH 34 IMPaBUJIbHOCTb BBICTABJICHUSA OLCHKMU.

6.2 MeToanueckue yKazaHus AJi 00y4al0LIUXCH MO 0CBOEHHIO
AUCUUTTHHBI



13

CamocTosTenbHast padoTa CTYJEHTOB IIPEICTaBIIsIeT cOOOM BaKHEHIIIEe 3BEHO
y4e0HOTO Tpoliecca, 6€3 MpaBWIbHOW OPTaHU3AIMH KOTOPOTO 00yJaroIIniics He
MOET OBbITh BBICOKOKBATH(PUIMPOBAHHBIM BBITYCKHUKOM. (CaMocTosITeNbHAs
paboTa sIBIsieTCS OJHUM W3 BHUIOB yueOHBIX 3aHsaTHil. Llenb camoctosTensHOM
paboThl — TMPaAKTUUYECKOE YCBOEHUE CTYAEHTaMU BONIPOCOB YCTPOMCTBA
TPAHCIIOPTHBIX CPEACTB, PACCMATPUBAEMBIX B MPOLIECCE N3YUEHUS JUCUUIUIUHBI.
CamocTosTenbHas padoTa CTYJICHTOB HalpaBiieHa Ha W3yYEHUE TEOPETHUUECKOTO
Martepuana, TMOJATOTOBKY K JIGKIIMOHHBIM, JIAOOPATOPHBIM,  BBITIOJIHEHUE
KOHTPOJIbHBIX 3aJJaHUM.

AyautopHas caMOCTOsITeNIbHAs paboTa MO JUCLMUIUIMHE BBIMIOJHSAETCS Ha
y4eOHBIX 3aHATUAX MO/ HEMOCPEICTBEHHBIM PYKOBOACTBOM IPENoAaBaress U Mo
ero 3aaHuio. BHeaynuTtopHas caMOCTOSITENbHAs pa0d0Ta BBIIOJIHSAETCS CTYJEHTOM
10 3aJIaHUIO MPENOAABaTENsl, HO 0€3 ero HEMOCPEICTBEHHOTO YUaCTHS.

3amauyaMu caMOCTOSITENIbHOM PadOThI CTY/ACHTA SIBJISIFOTCS:

- Pa3BUTHE HABBIKOB CAMOCTOSITENIbHOM yueOHOM paboThI;

- OCBOEHHE COJICPKAHUSI JUCIUTUIUHBI;

- yriy0sieHre coep>KaHus 1 OCO3HAHWE OCHOBHBIX MOHITHIN TUCIUILINHEI,

- HCTOJIb30BaHWE Marepuaia, COOpaHHOTO M TMOJYYEHHOTO B XOJ€
CaMOCTOSITENBbHBIX 3aHATHI TUISL 3P peKTUBHOU MOATOTOBKHU K
nuddepeHIMPOBAHHOMY 3aU€Ty U IK3aMEHY.

CTyneHT AOJDKEH IOMHUTh, YTO HAYMHAThb CAMOCTOATEIbHBIE 3aHATUA
CJIEYET C IEPBOTO CEMECTPA U MPOBOAUTH UX PETYISIpHO. KaxapIii CTyJEHT 10JKEH
caM IUIaHUPOBAaTh CBOIO CAMOCTOSITENIbHYIO pPaboTy, HCXOAs U3 CBOHUX
BO3MOXHOCTEH U PUOPUTETOB. DTO CTUMYJIUPYET BHITIOJHEHUE Pa0OThI, CO3/1aeT
0oJyiee CMOKOWHYIO OOCTAaHOBKY, YTO B HMTOTE IOJOXKHTEIHLHO CKa3bIBacTCs Ha
YCBOCHUU MaTepuaa.

CTyneHT J0JDKEH MOMHUTh, YTO B Mpolecce 00y4eHUs] BaKHEHIYI0 poJib
UTpacT CcaMOCTOsITeNbHAs paboTa ¢ TEXHWYECKOW mmreparypoi. Hayaurhes
paboTaTh ¢ TEXHUYECKOMW JIMTepaTypoi - BaxKHEMIIas 3a/1a4a cTyaenTa. bes atoro

HaBbIKa OyJIET YpE3BbIYAIHO TPYJHO M3Yy4yaTh MPOrPaMMHBII MaTepuail, ¥ MHOTO
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BPEMEHH OyJIeT IMMOTpadeHO HepalmoHAIbHO. PaboTa ¢ TEXHMYECKOM TUTEpaTypoit

CKJIQIBIBACTCSA M3 YMEHHS M0100paTh HEOOXOJUMbIE KHUTH, pa300paTbCs B HUX,

3aKOHCIIEKTUPOBATh, BBIOPATh IIABHOE YCBOUTH U MPUMEHUTh HA NPAKTHKE.

/. ®OH/] OLIEHOYHBIX CPeICTB

7.1 MeTtoabl KOHTPOJIA U OIICHUBAHUA PE3YJIHTATOB Oﬁy‘leHl/IH

B mpomecce o0ydeHHs HCMOMB3YIOTCS CIEAYIOIME OICHOYHBIE (OPMBI
CaMOCTOSATENbHON pabOThI CTYJIEHTOB, OLIEHOUHBIE CPEICTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U TPOMEXKYTOUYHBIX aTTECTALIAN:

- IOJITOTOBKA U BBITOJHEHUE JTA00OPAaTOPHBIX padoT.

7.2 Ilkana u KpUTepUH OLEHUBAHUS Pe3yJIbTATOB 00Yy4eHH s

HIxana
OLICHUBAHUSA

Onucanme

3auTeHo

BeimonHenbl Bce BUIBI y4eOHOH paOOTHI, MPETYCMOTPEHHBIE YYEOHBIM IUIAHOM.
CTyneHT IeMOHCTpUPYET COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB MPUBEICHHBIM B
Tabnuuax ToKa3aTeiei, omepupyer MPUOOPETEHHBIMH 3HAHUSAMHU, YMEHUSIMH,
HaBBbIKaMH, MIPUMEHSET UX B CUTYallUsAX MOBBIIEHHON cioxHOCTU. [Ipu 3TOM MOTYT
OBITh JOMYIIEHB HE3HAUYUTEJbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHECHHS IpHU
AHAJMTUYECKUX ONepalusX, IepEeHOCe 3HAHUN U YMEHU Ha JIPyrue KOHCTPYKIUH.

He 3aureno

He BeimonHeH oauH uiy 6oiee BUAOB yIeOHOH pabOTHI, MPEAYCMOTPEHHBIX Y4eOHBIM
maHoM. CTyIeHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHNUW, YMEHHH, HABBIKOB
MPUBEIEHHBIM B TaOMMIax IOKa3aTesiei, OMYCKAIOTCS 3HAYMTENbHbIE OIIMOKHU,
IIPOSIBIISICTCS. OTCYTCTBUE 3HAHWM, YMEHMI, HaBBIKOB 10 Psy MOKA3aTeNen, CTYIECHT
UCIIBITBIBAET 3HAUUTEIIbHBIE 3aTPyAHEHUS IIPU ONIEPUPOBAHU Y 3HAHUSMU U YMEHUSAMHU
IIPU UX IIEPEHOCE Ha IPYTHE KOHCTPYKLHH.

7.3  OueHoYHBIE CPeICTBA

Texkylmuiit KOHTPOJIb

No

IL.II.

Bomnpoc DTaJIOHHBIN OTBET




15

Kakue 3BEHO — OJ]HA WJIA HECKOJIBKO JKECTKO CBS3aHHBIX MEXY
CYLIECTBYIOT coboii neraneil. Kpupommn — 3B€HO, KOTOPOE COBEpILIAET
COCTAaBJISIIOLLME BpallaTelibHOEe JBWKEHUE BOKPYT OJHOM M3 CBOUX
MexaHu3zma? KpaiiHuX To4yeKk. KopombICIO — 3TO 3BEHO, KOTOpPOE
COBEpIIAET IOBOPOT Ha YroJl MeHble, 4dem 360°
OTHOCHTEJIbHO OJTHOM TOUKH 3B€HA. [[013yH — coBepiaer
BO3BPAaTHO-TIOCTYNATENbHOE JIBUKEHHE B HEIOBHUKHBIX
Hanpassiommx. Illaryp  — 3BeHO, coBepiaromee
IVIOCKOTIapajuieNibHOe  JIBMkeHue. Kymmca — 3BeHO,
Yy4aCTBYIOILEE OJJTHOBPEMEHHO B JIBYX JIBU)KCHUSX:
B [IEPEHOCHOM C YTJIOBOM CKOPOCTBIO U B OTHOCHUTEIHHOM
C JIMHEWHOU CKOPOCTBIO.
Yro takoe | KnuHemartnueckas napa — MoJBUKHOE COEAUHEHUE JIBYX
KMHEMaTH4ecKasi | 3BeHbeB. KnHemaTnueckue napbl NepenaroT Harpy3Ky u
napa? JBWKEHUE U 4acTO OMNPEIEIAIT pabOTOCIOCOOHOCTh U

HAJISKHOCTh MEXaHW3Ma U MalMHbI B 1esoM. [loatomy
paBUWIbHBINA BBIOOD BUJIA IApHI, €€ OPMBI U pa3MEpOB, a
TaKkKe KOHCTPYKLIMOHHBIX MAaTepuajioB M  YCJIOBHM
CMa3bIBaHUS MMeEET OO0JIbIIOE 3HAUYCHUE NPU
NPOEKTUPOBAHUH U 3KCIUTyaTalliy MAaIlMH.

Kaxkue OpIBaroT

Knacc kumHeMarnueckoul mapbl OMPEAETSETCS YHUCIOM

KJIACChI YCJIOBHUM CBSA3M, KOTOpBIE 3Ta Tapa HAKIAJbIBACT HA

KMHEMATUYECKUX | B3aMMHOE MEPEMEIICHUE 3BEHbEB

nap? (1-5). ITapsr 3—5 KkMacca Ha3BIBAIOTCS HU3MIMMH (3BCHbS
MEXKIy Cc000M KOHTAKTHPYIOT II0 TOBEPXHOCTH,
HanmpuMep,  BpamarenbHas  mapa  —  LIapHHUP,
nocTymnarenpHas napa — noisyH). [lapsr 1, 2 kmaccoB —
BBICIIME (3BEHbS KOHTAKTUPYIOT [0 JIMHUSM WIA B
TOYKax, HaMpuMep, IWIMHIP WU Iap Ha TUIOCKOCTH).
JI71s1 TIIOCKUX MEXaHW3MOB MPUMEHSIOTCS TOJIBKO Maphl 5
U 4 K1accoB.

Yro Takoe Kunemarnueckas nenb — 3T0 COBOKYIHOCTb 3BEHBEB U

KMHEMaTU4eCKast KMHEMATUYECKHUX Tap.

1T ?

Yro Takoe Mexanu3smM —  KUMHEMaruyeckas Lelb, UMEKOLIas

MEXaHHU3M? HEMOJIBM)KHOE 3BEHO CTOMKY M XOTsA OBl OJIHO BemyIlee

3B€HO. MexaHu3Mbl 00Pa3yroTCs MOCIEN0BaTEeIbHBIM
MIPUCOEAVHEHNEM 3BEHBEB K HAUAIIbHOMY 3BEHY.
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6. | Uro Ha3bIBaIOT Cuctemoil mojapeccoBaHusi (Ha3bIBAIOT COBOKYIHOCTh
CHUCTEMOM YCTPOMCTB, OOECNEUMBAIOIIMX YIPYTYIO CBSI3b MEXKIY
MOJIPECCOPUBAHUS | HECYIIEH CHCTEMOW M MOCTAMM WIH KOJECaMH U
(moiBeckoit)? MpeAHAa3HAUYCHHBIX JUIA CHWKCHUS HMHTEHCUBHOCTH

BUOpallMMi W JUHAMHUYECKUX HArpy30K, KOTOPBIC
JEHCTBYIOT Ha YEJIOBEKa, IEPEBO3UMBIN I'PY3 U AJIEMEHTHI
KOHCTPYKIIMHU KOJIECHOW MalIiHbI (TIpU €€ IBUKEHUU MO
HEPOBHOUW MOBEPXHOCTHU JOPOTH

7. | U3 kakux | [logBecka B 0011IeM Cily4ae COCTOUT U3 HAITPABJISIONIECTO
AJIEMEHTOB B | yCTPOMCTBa, yOPYyroro »sJeMeHTa, JAeMI(UPYIOLIETO
ob1eM Clly4dae | yCTpOMCTBA, a TAaKXKe CTaOMIM3aTopa 1 yIpaBisieMoTo
COCTOMWT IMOJABECKA? | dJIEMEHTA

8. | Kakue tpebomanms | 1. TlogBecka qomkHa 00€CTICUUTh BHICOKYIO TUIABHOCTH
MPEABSABIAIOTCS K| X072
CUCTEME 2. KuHematnueckass CXeMa HampaBIISIONIETO arapara
MOJIPECCOPUBAHUSA? | TIOABECKH JTOJDKHA 00ECIICUNTh MUHUMAJThHBIC U3MEHEHUS

KOJIEH U YTJIOB YCTAaHOBKH YIPABJIIEMBIX KOJIEC

3.  MHcxmouynTh 1O  BO3MOXXHOCTH  KOJICOAHUS
YIPaBIISIEMbIX KOJIEC BOKPYT IMIKBOPHEH MpU KOJIeOaHUAX
B I10JIBECKE

4. AmopTu3aTOpbl TMOJIBECKH JIOJDKHBI 0OECIEeYUTh
ONITUMAIbHYIO BETMUUHY 3aTyXaHUs

5. IloaBecka noJpKHA 00ECTICYUTh HAJISKHYIO ITepeaqy OT
KOJIECC Ha KOPIYC aBTOMOOWIIS  BEPTUKAIbHBIX,
MPOJOJIbHBIX U MOTIEPEUHBIX YCUIUA 1 MOMEHTOB

6. KoHCcTpyKIMsS TTOABECKH JTOJDKHA OBITH BBITIOJIHEHA C
MUHUMAJILHOM MacCcOi B 0OCOOCHHOCTH 3TO BaXKHO JIJIS €€
yacTel COCTABJISIONIMX HETOAPECCOPEHHYIO MacCy

7. DIIeMEHTBHl TOJBECKH JIOJDKHBI OBITH JOCTAaTOYHO
MPOYHBI U JJOJTOBEYHBI

9. | Kakue CymecTByer JBa TUIIa TOJBECOK: 3aBUCUMAs U
CYILIECTBYIOT THUIIbI | HE3aBUCUMAs
MOJABECOK?

10. | Haiite 3yOuaTsie nepenayu — nepefavu, B KOTOPbIX YCHITUS
OIpEeNEICHUE MEXKIY KOJIECAMU MEPENAIOTCS 32 CUET 3aLEIIICHUS
3y0Ouarou

nepenadn’?
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11. | Haiire 3ybuaroe KoJecO — OCHOBHas JeTanb 3yOuaToi
OTpeIEIeHUE nepesadyy B BUJE AUCKA C 3yObsIMU HA LIMJTUHAPUYECKON
3y04yaTomy WIA KOHUYECKOW MOBEPXHOCTH, KOTOpbIE BXOJAT B
KoJjecy? 3alleTVIeHue ¢ 3yObsiMU JAPYroro 3y04aroro Kojeca Wid

HECKOJIbKHX.

12. | Kakue ObiBaroT | 3yOuatsie Tiepenadu ObIBAIOT: MPSAMO3yObie, KOCO3YyOhIe,
3yOuarsie HIEBPOHHBIE, KOHUYECKUE, TUTIOUTHBIC
nepenayn’?

13. | Yro Ha3bIBAIOT | CaTTEIUIUTHBIM ~ 3yOUaThiM  MEXaHU3MOM  Ha3bIBAIOT
CaTeJUTUTHBIM 3y04aTblii MEXaHU3M, B KOTOPOM XOTSl ObI OJHO KOJIECO
3y04aThIM MMEET MOJIBMKHYIO OCh U SIBJISIETCS] CaTTETUTOM
MEXaHU3MOM?

14. | Yro Ha3bIBalOT | I lTaHeTapHBIM MEXaHM3MOM Ha3bIBACTCS CATTEIUTHBIN
TJIAaHETaPHBIM MEXaHU3M C OJHOU CTETIEHBIO MOJBUKHOCTHU
MEXaHU3MOM ?

15. | ®opmyna TS
pacueta
NEPEaTOYHOr O U, = <, (—1)' = 4
YycIa npsiMo3y0oii Z, Z,
3y0Ouaroi
nepenavn’?

16. | ®opmyna TUTST
pacuera
HepeaTOuHOTO U, = 4 _n
YHCJa KOHUYECKOU Z, n,
3y0Ouaroi
nepenadn’?

17. | Popmyna TUIA
pacueta
NEPEaTOYHOrO
yucia U, =U,U;, = éé(_1)2 = éé

. £, Z, Z Z
JBYXCTYIIEHUaTO N
3yOuaroi
nepenavn’?

18. | Harp ompenenenue | Tsroseii  snekrpoasurarens  (TO) —  ato
TATOBOTO ANEKTPUYECKUNA  JIBUTATENb, MPEIHA3HAYEHHBIN IS
SJICKTPOJIBUTATENs | IPUBEICHUS B JBUKEHUE TPAHCIIOPTHBIX CPEACTB

?
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19. | ITocTpouts . 2500
3aBUCUMOCTb ; . Mo max
BpAILIAIOIIETO % o %\/

MOMEHTA oT g 1500 \\
4ACTOTEI BpALICHNS | £ : - \ Mayou
potopa TAroBoOro | £ \& s |
:;neKTpozLBHraTenﬂ g 500 ~—— AN
: Z . w
0 / 500 /IOCD 1500 2000 2500 3000 3500
MypMmax  FonHoM  yacrora spawewws poropa, mus-1

20. | Yro takoe | JluHamMmudeckoe mojenupoBaHue (WM MOJEIMPOBaHUE
JTHUHAMHYECKOE JTHUHAMHAYCCKOM CHUCTEMBI )-3TO HCIIOJIb30BAHUE
MOJEIMPOBAHUE? | KOMIBIOTEPHON MpOrpamMMbl IS MOJIEIUPOBAHUS

WU3MEHSIOIIEr0Cs] BO BPEMEHU MOBEICHUS TMHAMHYECKOM
CUCTEMBI

21. | I'maBHBIN B  TBepmOTENBHBIX IMHAMHYECKHX  MOJEISAX  HE
HEIOCTATOK YUUTHIBACTCS MOJATIMBOCTh 3JIEMEHTOB, BCE 3JIEMEHTHI
TBEPI0TEIHHOTO a0COJIFOTHO JKECTKHUE
JTUHAMHYIECKOTO
MOJICTTUPOBAHUS
CUCTEMBI?

22. | B uyem pasnuna|llpy MoaenMpoBaHMM JUHAMUKH TBEPJBIX TEl C
3aJIaHus AJIEMEHTaMU  BpallleHWsi B CUCTEME 0O0pa3yroTcs
HAIMHAPUYECKOTO | U30BITOYHBIE CBSI3U, KOTOPhIC AaBTOMATUYECKU Y ATSIIOTCS
IIIapHUpA npu | nporpammoii. WM3-3a 3TOrO pacmpeneneHue Ccuil B
MTOMOIIIY JIEMEHTA | MOACIUPYEMOi CHUCTEME HEKOPPEKTHO. [Tpu
BpAIICHUS ¥ | MOJICTTMPOBAHNH UJIMHAPUIECKOT0 MAapHUPA FJIEMEHTOM
UWIMHAPUYECKON | — UMIMHAPUYECKas BTYyJIKA, MpOrpaMma Y4YUTHIBAET
BTYJIKU? MOJATJIMBOCTh COCAUHEHUSI U HE MPOUCXOJUT yAAJICHUS

M30BITOYHBIX CBSI3EH.
23. | Uro Takoe HJIC | Hampspxkenno-nedhopmupoBannoe cocrosaue (HJIC)
KOHCTPYKITUHU? KOHCTPYKITUH — COBOKYITHOCTh BHYTPEHHHX HaIPsKEHUN
u nedopmManuii, BO3HUKAIOIIMX TPU JCUCTBUU Ha Hee
BHEIIIHUX Harpy30K, TEMIEPATypHBIX MOJEH U APYTrUX
(baxTopoB
24. | Jate omnpenenenue | Metor KOHEUHBIX 3JeMeHTOB (MKD) — 3T0 YMCICHHBII

MKD3?

MeTo pelieHus AudQepeHInanbHbIX YpaBHEHUN ¢
YaCTHBIMU TIPOU3BOJHBIMHU, & TaKXK€ HWHTETPAIbHBIX
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ypaBHEHMIA, BO3HHUKAIOIMIMX TMPU PpEUICHUH  3a/1ad
NPUKIAIHON (PU3UKH
25. | Uro takoe | [I[pouHocth —  3TO  cHOCOOHOCTH  Marepuaina
POYHOCTH? COTIPOTUBIISITHCS pa3pymanmemMy BO3/ICHCTBHIO
BHEIIIHUX CUJI
26. | Yto Takoe | JKecTKoCTh — CIoCOOHOCTH TBEPIOTO TEJIa, KOHCTPYKIIUH
AKECTKOCTh? WIN €€ DJIEMEHTOB COMPOTHUBIIITHCS AehopMaIiu
27. | Yto takoe | Koadumment 3amaca — BelnMyMHA, MMOKa3bIBAKOIIIAS
KOA(POUITHEHT CITOCOOHOCTh KOHCTPYKIIMH BBIJIEPKUBATh NPHIIaracMble
3araca II0 | K HEW HArpy3KH BbIIIE PACYETHBIX

MPOYHOCTU?




