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1. Henun, 321241 ¥ VIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHS 10 IMCHMIIIMHE

K  OCHOBHBIM meJAM  OCBOCHHS JHUCHUIUIMHBI  «/[nHammueckoe
MOJEIUPOBAHUE HA3EMHBIX TPAHCIIOPTHBIX CPEACTB HA JJIEKTPUUYECKOU TATE»
CJIeIy€eT OTHECTH:

- peamm3arsi OCHOBHOW oOpazoBarenbHOUM mporpammbl  (OOII) 1o
CIIELIUATIbLHOCTH 23.04.02 «HazemHbI1e TPAHCIOPTHO-TEXHOJIOTUYECKUE
KOMILJIEKCHI», HanpaBiieHHOCTh 23.04.02.01 «I 'OHOYHBIA HHAKUHUPUHTY;

- (opmupoBaHue y 0Oyd4arolMXCsi 3HAHUN OO0 YCTpPOWCTBE U METOJaX
IIPOEKTUPOBAHUSI COBPEMEHHBIX JJIEKTPHUUECKMX MAalIMHAX, NPHUMEHSIEMBIX B
TATOBOM 3JIEKTPOIPUBO/JIE FIEKTPOMOOMIIEH;

- IIOATOTOBKA CTYACHTOB K CaMOCTOSTEIBHOMN ACATEIBHOCTA B COOTBETCTBUU
¢ TpeboBanusAsMHu DenepabHOrO rocyJapCTBEHHOTO 00pa30BATENBLHOIO CTaHAAPTA
BbICIIEro oOpa3zoBaHus no creuuanbHocTu 23.04.02 «HazemHble TpaHCIOPTHO-
TE€XHOJIOTHYECKHE KOMIUIECKCHI.

K ocHOBHBIM 3ajayaM OCBOCHHMS JHCIUIUIMHBI  «JluHaMU4YeCcKoe
MOJCIIMPOBAHUE HA3EMHBIX TPAHCIIOPTHBIX CPEIACTB HAa DJICKTPUUYCCKON TATE»
CJIeTyeT OTHECTH:

— ¢GopMHUpOBaHHE TMPEJCTABICHUS O B3aMMOJCUCTBUM TBEPJLIX TEI B
MIPOCTPAHCTBE;

— OCBOGHHE OOMUX TMPUHIIAIIOB U OCOOECHHOCTEH METOIUK MOCITMPOBAHUS
JTUHAMHUKHA arperaTtoB TPAHCIIOPTHBIX CPEJCTB B TBEPJABIX TeJIaX B IMPOTPaMMHOM
KoMIIekce Simcenter Motion;

— (opmMupoBaHHE HAaBBHIKOB TIOJYYCHHS W HMHTEPIPETAIMU PE3yIbTaTOB
MIPOBEICHHOT'O MOJICIIUPOBAHUS B CPEIC TMHAMHUKHU TBEPABIX TEIl.

OOydeHne MO AWCIUILIMHE «J/{MHAMUYECKOe MOACIMPOBAHUE HA3EMHBIX
TPAHCIIOPTHBIX CPEJICTB HA AJICKTPUUCCKOM TSTe» HAIpaBiIeHO HAa PopMHpOBaHHUE Y
OOYJarOIIMXCSI CIICAYFOIINX KOMITCTCHITHA:

Koa n HamMeHOBaHue KOMIIETEHM I NHaukaTopsl 10CTHKEHHUS
KOMIIETeHIIUH
[IK-1. CnocobeH nmpoBOAUTH HUIIK - 1.1 3naeT npuHOKI TOCTPOEHUS
KOHCTPYKTOPCKOE COIIPOBOKIEHUE JUHAMHAYECKUX MOJIEIEH TPAaHCIOPTHBIX
npousBoAcTBa U ucnbiTaHuii ATC 1 ux CPENCTB;
KOMIIOHEHTOB NIIK - 1.2 YMeeT coOupaTh TMHAMUYIECCKHE

MOJIETIN arperaToB dJIEKTPHUUECKUX
TPAHCIIOPTHBIX CPEJICTB U aBTOMOOHIISI B
LIEJTIOM;

UIIK-1.3. Brageer merogamu
JTUHAMHYECKOTO MOACTUPOBAHUS U OIICHKOM
9KCILTyaTAIMOHHBIX CBOHCTB HA3€MHBIX




QJICKTPHUYCCKUX TPAHCIIOPTHBIX CPCACTB, UX
CHUCTCM U arperaros.

2. MecTo TMCIUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

Hucnunnuna «JluHamMudeckoe MOJAEIMPOBAHUE HA3EMHBIX TPAHCIIOPTHBIX
CPEJICTB Ha AJIEKTPUUECKOU TATE» OTHOCUTCS K YacTH, POpMUPYEeMON ydaCTHUKaAMU
oOpa3oBarenbHBIX OTHOIIEHUN Onoka bl «Jlucturumapl (MOTYNN)» OCHOBHOM
o0pa3oBaTeILHOM MPOTPAMMBI MAarHCTPATYPHI.

HucunminHa «JluHamMudeckoe MOJEIMPOBAHUE HA3EMHBIX TPAHCIOPTHBIX
CPEICTB Ha 3JIEKTPUUYECKOM TsAre» B3aMMOCBS3aHA JIOTUYECKU U COJCPKATEIIbHO-
METOJUYECKH CO CIEAYIOIMMH UCIUITMHAMU U nipakTukamu OOIT:

e MareMaTuyeckoe MOJEIUPOBAHNUE padOUHX MPOIIECCOB aBTOMOOMUIIS.

e [ludpoBbie TEXHOIOTUU B ABTOMOOUIICCTPOCHHH.

e (CucreMmbl YNPABJICHUS [IBUKEHUEM OHIIEKTPUUYECKUX TPAHCIOPTHBIX
CPEICTB.

e OcCHOBBI pa3pabOTKM W TECTHUPOBAHUSA QJITOPUTMOB YIIPABICHUS

AIEKTPUYECKUX TPAHCIIOPTHBIX CPEICTB.

3. CTpyKTYypa M coepKaHue TUCHUTLTUHBI

OO6mast TpyJI0€MKOCTh JUCITUILIMHBI COCTaBIsAeT 4 3adeTHhIX enuuull (144
YacoB).

31 Buabl yueOHOI# paGoThl U TPYA0EMKOCTH
(o hopmam oOyueHus)

3.1.1. Ounas ¢popma oOydeHuUs

Ne Cemectpbl
n/n Bun yue6Hoii paGoTh Koauyecrso 3
4acoB
1 AyIUTOpPHBIE 3aHATHS 36 36
B Tom umncie:
1.1 | Jlekuun 18
1.2 | CemuHapckue/mpakTHYECKUe 3aHATHS 18

1.3 | JlaGopaTopHbIe 3aHATUS
2 CamocrosiTesibHas padoTa 108 108




3 IIpome:xxyTouHasi aTTecTanus

3auer

Hroro

144

3.2 TemMaTu4yecKuii NJaH U3yYeHHUs TUCHUTITHHBI

(o gpopmam oOydeHUS)

3.2.1. Ounas ¢popma 00y4eHuUs

TpynoemkocTb, yac
AynutopHasi padora 5
282 |35 |2
Ne Pa3nesbl/TeMbl - 5 & z x S
n/n AU CHHUILTHHBI § E § % e F 9| 8=
== 2 =9 | SE|EE|ES
5} =S o H S =]
S | 33|85 22| z2.
CE|58|F8|3
1 OcCHOBHBIC BUBI MPOCTEUIITUX 16 2 2 - - 12
MexaHu3MOB. OCHOBHBIC IIOHSATHS U
OIpeACTICHUS
2 TpeboBanwust, mpeabIBIsSEMbIE K 16 2 2 - - 12
3yOdYaThIM Iepe/iadaM B COCTaBe
arperaToB TPAHCIIOPTHBIX CPEIICTB.
3 Bunel cuctem nojpeccopuBaHus 16 2 2 - - 12
TPAHCTIOPTHBIX CPEJICTB U
MPEIbSIBIIIEMbIC K HUM TPSOOBaHHUSI
4 Bup! CHITOBBIX YCTaHOBOK B 16 2 2 - - 12
TPAHCIIOPTHBIX CPEJICTBAX U METOJIBI KX
MO/ICITMPOBAHUS
5 COopkH TBEpAOTETBHBIX 16 2 2 - - 12
JTMHAMUYECKHAX MOZETer
6 MonenpoBaHue JBUKEHUS 16 2 2 - - 12
TPAHCMOPTHOTO CPEZCTBA B JMHAMHKH
TBEPABIX TEJ U UCCIIEIOBAHUS €T0
AKCILTYaTaIMOHHBIX XapaKTEPUCTHK.
7 O6mmme Borpocst MKD. 16 2 2 - - 12
8 [IpumeHeHne NoJaTINBBIX JJIIEMEHTOB B 16 2 2 - - 12
JTUHAMHYECKHX MOJICIISTX
9 OCHOBBI COBMECTHOT'O MOJIETTUPOBAHUS 16 2 2 - - 12
B IIPOTPAMMHBIX KOMILJIEKCAX.
Hroro| 144 18 18 - - 108
33 Conep:xkanue IUCHUIINHBI
1. OcHOBHBIE BUbI IPOCTEHIINX MEeXaHU3MOB. OCHOBHBIC IOHATHS U
onpeaeeHHs.

TE€J, YTO BBIXOJUT 3a PAMKH MPOCTON KMHEMATUKH. AHAIU3UPYS JBUKEHUE

Simcenter 3D oTKpbIBacT BO3MOKHOCTH MOJICITMPOBAHUS TUHAMUKH MHOYKECTBA




cucTeMbl, Simcenter Motion BBEIYHCISET CHJIBI PEAKIUU, KPYTAIIUE MOMEHTHI,
CKOPOCTH, YCKOpPEHHs W MHoroe apyroe. Simcenter 3D MO3BOJIIET HAMPSIMYIO
npeoOpa3oBbiBaTh reomerputo CAD u  orpanuueHus cOOpKM B TOYHYIO
KMHEMATUYECKYI0 MOJIeNIb. BCTpOEHHBIM pemarenb W MOCTIPOLECCOP HAr0T
BO3MOKHOCTh MOJIYYUTh PEIICHUE U MPOBECTU €r0 aHAIU3 B MIMPOKOM JIHANA30HE
M3MEHEHHS TapaMeTpOB.

2. TpeOoBanusi, mpexbsiBjfieMble K 3y04aTbIM mepeladamM B COCTaBe
arperaToB TPAaHCIOPTHBIX CPEACTB.

Bunpr 3y0uaThix mepenad, NPUMEHSAIOMIMXCA B TPAHCHOPTHBIX CPEJCTBAX,
npuHLUI padboTel. CiocoObl 3aaHust 3y0UaThIX Mepeaad B JTUHAMHUYECKONH MOIEIH
TPAHCIIOPTHOTO CPEACTBA.

3. Buasl cucrem  moagpeccOpMBaHUSI  TPAHCHOPTHBIX  CPeACTB H
npeabsiBjisieMble K HIM TpeOOBaHUs.

Buapl moaBecok TpaHCIOPTHBIX CPEACTB U DJIEMEHTHI CUCTEM MOPECCOPUBAHUSI.
Meton cuHTE3a  YHpYyro-IeMrQupyoIUX XapaKTepUCTUK U 3ajJaHHe B
JTUHAMUYECKUX MOJEIAX.

4, Buabl cM10BBIX YCTAHOBOK B TPAHCHOPTHBIX CPEACTBAX M METOAbI HUX
MOJEeJMPOBAHHUSA.

Buapl CWIOBBIX arperatroB, YCTAHABIMBAEMBIX HAa TPAHCHOPTHBIX CPEICTBAX.
Crioco0 3amaHMs CHJIOBOIO arperara B JAMHAMHUYECKOM MOJAENN TPaHCIOPTHOIO
CpEICTBa.

S. COopku TBepAOTEJbHBIX JUHAMUYECKUX MOJeJIeH.

Co3nlaHre TMHAMHUYECKOW MOJENHM TPAaHCIIOPTHOTO CPEICTBA W3 OTIEIBHBIX
JVHAMUYECKUX MOJEJIEH arperatoB U CUCTEM.
6. MogenupoBanue JABHKEHMSI TPAHCIOPTHOIO CPeACTBA B IMHAMMKH
TBEPABIX TeJI M MCCJIEIOBAHUA €r0 IKCIIYATAIHOHHBIX XapPAKTEPHCTHK.

Co3nanue pelieHuil s AUHAMUYECKUX MOJieNied TPaHCIOPTHBIX CPEJCTB.
AHaJIM3 OKCIUTyaTal[MOHHBIX CBOMCTB HA3€MHBIX TPAHCHOPTHBIX CPEICTB.
[TocTpoenue rpadukos.

7. O6mue Bonpocst MKD.

[Ipumenenue MKD s pacuera »1€MEHTOB TPAHCIOPTHBIX CPEICTB, MpHU
MOMOIIIM HAarpy30K, MOJYYEHHBIX MPU JIUHAMUYECKOM MOJIETUPOBAHUH. AHAIIN3
HaIpsHKEHHO-1e(POPMUPOBAHHOTO COCTOSIHUS U JepopMalinii 2JIeMEHTOB.

8. IIpumeHeHne MOAATIMBBIX 3JIEMEHTOB B JIMHAMUYECKHX MOJEJIAX.



I[I/IHaMI/I‘-IeCKoe MOJCINPOBAHHUC C Yy4YCTOM  NOJAATIIMBOCTHU  3JICMCHTOB
TPAHCIIOPTHOTO CPCACTBA, BIIMAIOIINX Ha BOSHUKAIOIINC HAI'PY3KHU IIPHU IBUKCHHN.
9. OCHOBBI COBMECTHOI'O MOJCJIUPOBAHUA B IPOIrpaMMHBIX KOMILJIEKCaX.

[IpoBenenne pacueta IUHAMUKH TPAHCIIOPTHOTO CPEICTBA C TIOMOIIBIO
COBMECTHOTO MOJCIMPOBAHUS B JBYX MPOTPAMMHBIX KOMIUIEKCax g Oosee
MOoAPOOHOTO OMHUCAaHMs PAOOTHI CHUCTEM TPAHCIIOPTHOTO CPEICTBA.

34  TemaTuka CeMHHAPCKHUX/MPAKTHYECKUX W JA0GOPATOPHBIX 3aHATHIA

3.4.2. JlabopaTopHble 3aHATHS

1. Co3nmanue npocThix MexaHn3MoB B Simcenter 3D Motion

Co3nmaHve 3BEHBCB W 3aJaHUE KHHEMATHYECKUX Tap B TMPOTPAMHOM
koMmmiekce Simcenter 3D Motion. 3amaHue BXOIHOIO BO3IEWCTBUS B
KMHEMAaTHUYECKON IIeMd W IIOCTPOCHHE TpaduKOB pe3ysbTaTOB IPOBEIACHHOIO
MOCITUPOBAHUSI.

2. MonenupoBaHue TiepeaHEH pPBIYAKHONW TOJBECKH  DJIECKTPOMOOMIISA

Co3nanue KMHEMAaTUYECKUX Tap B COOpKe MepeaHel phlYakHOU IMOJIBECKH,
3aJlaHie YMpyro-AeMnUPYOMKUX 3JIeMEHTOB. [IpoBemeHne MoaEIMpPOBAHUS
HECKOJBKHUX HArPYy309HBIX PSKUMOB W aHAIHM3 TIOJIYICHHBIX PE3yJIbTAaTOB.

3. Co3ganue MPOCTHIX 3y0UaThIX 3alleTUICHUAN

MonenvupoBaHue 3y0UaToro 3alelyIcHUs B Cpele NUHAMHKH TBEPIBIX TEJ.
AHaJIN3 MOJYYCHHBIX PE3YIbTATOB M MOCTPOSHUE IPauKOB.

4. MonenupoBaHue peayKTopa

3agaHue 3BEHbECB U KMHEMATHUECKUX Map PeAYKTOpa, 3aJaHUE BO3CHCTBUS
Ha PEIYKTOpP. AHAIIN3 PE3yIbTaTOB M MIOCTPOCHHUE TPAPHUKOB.

5. Co3nmanne cOOpOK TUMHAMHYECKUX MOJIEIICH M3 MOJICHCTEM

CoenuHeHue CO3JaHHBIX JWHAMUYECKHUX MOJeNe B OJHOM cOopke u
POBEJCHUE MOJICIUPOBaHUS. AHANIN3 PaOOTHI MOIYYEHHON CUCTEMBI M TOCTPOCHUE
rpauKoB.

6. Cozmanue MoJenM TPAHCIOPTHOTO CPEIACTBA W MOJACIUPOBAHUE €ro

JABHXKXCHMU 110 OHOpHOﬁ IIOBCPXHOCTHU



Co3znanue OnmopHO# MOBEPXHOCTU M IIMH TPAaHCMOPTHOTO cpenactBa. COopka
TUHAMWAYECKONW MOJENM W TpoBelaeHHuEe MojenupoBanus asmxkeHus TC. AHamus
JIBUKEHUS U TIOCTPOCHHE HEOOXOUMBIX IparKOB, onuchiBatonmx fuHaMuky TC.

7. CoBMmecTHOE MoientupoBanue B Simcenter 3D Motion u Simcenter Amesim

AHanu3 BO3MOXHOCTEH COBMECTHOTO MOJICIMPOBAHUS B JIBYX MPOrPAMMHBIX

koMIuiekcax. [IpoBeaenne moaenupoBanus aerxkeHus TC B Simcenter 3D Motion
C WCIOJIb30BaHWEM BO3MOXKHOCTEH Simcenter Amesim.

8. Ucnonb3oBanne MKD B Simcenter 3D

[lonyyeHune Harpy3ok B JIMHAMHYECKOW MOJEIM M OSKCHOPT B CpeLy
npo4HOCTHBIX pacdeToB. Ilomyuenne HJIC onementa moxenu. Baenpenwne
NOJATIMBOIO 3JIEMEHTA B JMHAMUYECKYIO MOJEIb. AHAIU3 MOJEIHUPOBAaHUS B

a0COJIIOTHO TBEPAbIX TCJIaX U C IPUMCHCHHUCM IIOJAATIIMBOI'O 3JICMCHTA.

35 TeMaTnka KypCOBBIX MPOEKTOB (KypCOBBIX padoT)

OTCYTCTBYIOT KypPCOBBIE IIPOEKTHI COIIACHO YUYEOHOMY IJIaHy
4. YueOHO-MeToAuYecKoe 1 HH(pOpMaIHOHHOE o0ecriedeHne

41  HopmartuBHble 10KyMeHThI U 'OCTbI

I'OCT 2582-2013 MEXI'OCYJJAPCTBEHHBI CTAHJAPT MAILIMHBI
SJIEKTPUYECKUE BPAHIAIOHIMECA TATI'OBBIE O6mue TtexHUuYecKue
yCIIOBUS

['OCT 2582-2013. MammuHbl AJIEKTPUYECKUE BPAIAIONIUECS TATOBBIC.
OO0111e TEXHUYECKHUE YCITOBUS

42  OcHoBHasl JUTEpaTypa

1. Haraiinies, M. B. ATC ¢ komOuHupoBaHHBIMH dHEproycranoBkamu (KQVY) / M.
B. Haraiinies, A. A. DiinunoB. — M. : Dkosnorust MamuHocTpoeHus, 2014, — 442
C.

2. HaraiitieB, M. B. Onexrpomo6unu / M. B. HaraiinieB, A. A. DiiauHoB. — M. :
Oxonorua MammHoctpoenus, 2014. — 515 c.

3. EdbpemoB U.C. Teopusi u pacyé€r TAroBoro 3JaeKTPONPUBOJIA FIEKTPOMOOUIIEH.
VY4eb.mocobue it By30B o crell. «['opoackoil s3neKTpuIecKuii TpaHCTIOPT» U



10

«DneKkTpudeckas Tsara i aBTOMaTH3aIuUs TATOBBIX yCTpoicTBy / moa pen. — U.C.
Edpemona. M. : Beicias mikona, 1984. - 383 c.

4. 3natun, [1. A. DnexrpomoOmm u rubpunasie aBTomoommn / I[1. A. 3natun, B. A.
Kemenos, U. I1. KceneBuu. — M. : Arpokoncant, 2004. — 416 c..

5. bormanoB, K.JI. OcHOBBI TsTOBOTO »3neKTpompuBoga: yued mocoome/ K.JI.
borganos—M. : MAJIN. - 2009, 57 c.

6. KoHCTpyKIIMM COBPEMEHHBIX TPAHCIIOPTHBIX CPEJICTB Ha AJICKTPUUYECKOU Tsre /
K.E. Kapnyxus, P.X. Kypmaes. M: ®I'VII <kHAMMN», 2019 r. — 196 c.

7. Jiquan 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.

43  JlomoJHUTeJbHAsl JIUTepaTypa

< » Kcenepnu, W.II. Hnpeomorus mpOEKTUPOBAHHUS DICKTPOMEXAHUICCKUX
cucteM 11t TuopuaHON MoounbHou Texuuku / WL.I1. Kceneuy, J1.b. 3ocumoB//
TpaxTops! u cenbcko-xo3sicTBeHHbIE MaMHBL. — 2007. — Nel.

I Bompaek, A.M. DnekTpuyecKkWe MamIWHBL MaluHbl TEPEMEHHOTO TOKa!
yueOHuK 1715 By30B / A.W. Bonpaek, B.B. ITonos. — CII6.: [Tutep, 2010. — 350 c.

-~ KompbutoB, W.II. Dnekrpuyeckue MamuHbL: y4eOHHMK s By3oB /MLII.
Konbuios. — M.: Dueproatomuznar, 1986. — 360 c.

-+ » KombuioB, WM.II. MartemaTH4ecKoe MOJCIMPOBAHUE  BJICKTPUUYCCKUX
MartuH: yue0. st By3os / ML.I1. Konbiios. — M.: Beicmas mikomna, 2001, — 327 c.

' CrporanoB B.MM. Maremarndeckoe  MOJCIMPOBAHHUE  OCHOBHBIX

KOMITOHEHTOB CHJIOBBIX YCTAHOBOK JJIEKTpoMoOwiield u aBromobmiielr ¢ KOV:

yueb. mocobue/ B.1. Ctporanos, K.M. Cugopos. — M.: MAJIH, 2015. — 100 c.
+» OBunnHukoB, U. E. BeHTHIbHBIC 3JICKTPUYECKHE IBUTATEeIN U IPUBOJ HA MX

ocHOBe (Majiast u cpeausis MoiHocTh) / V. E OBunnnukoB : Kypc nekmwuii. - CIIO0.
: KOPOHA-Bexk, 2006. - 336 c.

Z » bekumeB P.®. OOmuii Kypc 3J7eKTponpHBoja: ydeOHOoe mocooue / P.D.
bexumes, KO.H. JlemeHntheB; HamumoHanbpHBIM HCCIeA0BATEIbCKUNM ToMCKHI
MOJIUTEXHUYECKUIN YHUBEPCUTET. - Tomck: N3 _BO Tomckoro
NOJIMTEXHUYECKOTO yHUBepeuteTa, 2010. — 302 c.

«N BacwibeB b. HO. DnekTponpuBo. DHEpreTHKa 3JIEKTPOIPUBOIA. Y USOHHK. —
M.: COJIOH-IIpecc, 2015. — 268 c.

5  Anyuun A.C. CucTeMbl yIpaBJICHUS SJIEKTPOIIPUBOIOM: YUCOHHK JIJIsl BY30B.
— M. : U3parensckuii njom MOU , 2015 — 373 c.

<% Kamaues F0.H. BekropHoe perymmpoBanue (3ametkn npaktuka) / FO.H.
KamaueB: Metoanueckoe rmocooue. M.: DPO, 2013. — 63 c.
http://privod.news/files/kniga_www_3.pdf
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o o becnanos B.Sl. Dnekrpudeckne mammuabl: yaed. [Tocobue mist cryneHeToB
Bbicil. y4yeOHbIX 3aBenenudt / B.S. becnanos, H.®. Kotenmenen. — M.
N3parensckuii neHTp «Axanesmus», 2006. 320 c.

< 1% Amnomuenko, B.I'. I[lpaktTukym 10 TeOpUHM MABWKEHHS aBTOMOOHMJIS
[DnexTpoHHBIN pecypc]: yued. mocodue — DIeKTpoH. JaH. — KpacHospek :
CoV, 2013. — 116 c. — Pexxum npocryna: https://e.lanbook.com/book/64569. —
3ari. ¢ ’3KpaHa.

44  DJaekTpoHHbIe 00pa3oBaTe/ibHbIe pPecypchl

WHTepHET-pecypchl  BKIIOYAIOT — yUeOHO-METOJAWYCCKHE  MaTepualbl B
2JIGKTPOHHOM BHJIE, TIpeIcTaBICHHbBIE Ha cariTe http://lib.mami.ru/.

45  JInueH3MOHHOE M CBOOOJIHO PACPOCTPaHsieMoOe MPOrpaMMHOe
ob0ecneyenune

1. TIporpammuoe obecrieuerne Siemens NX
[Tporpammuoe obecnieuenne MathCad

no

3. Office / Poccuiickuii makeT 0UCHBIX POrpamMm

46  CoBpeMeHHble npodeccHoHATbHBbIE 0a3bI JaHHBIX M HHPOPMALIMOHHbIE
CIIPaBOYHBbIE CHCTEMBI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - snekTponnas
oubIMoTeKa

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

3. Koncynerant [lntoc - cipaBovyHasi mpaBoBasi CUCTEMA (JIOCTYII 0 JIOKAJIbHON
CETH C KOMIBIOTEPOB OMOTUOTEKN)

4.  CIO Mockosckoro ITonurexa

5. MaTrepuajibHO-TEXHHYECKOE 00ecnieyeHne

Cnenmanu3npoBaHHblie ayautopun «llepenoBas nHKeHEepHas MIKOJI»:

AB4701 u AB4710 ocHailieHHbIE TPOEKTOPOM, d3KpaHoMm, [IIBM.

6. Meroauyeckune peKOMeHIAIUN

6.1 MeToanuyeckne peKOMEHIANMH sl PenoaaBaTeJis M0 OPraHu3auuu
o0y4eHust


http://lib.mami.ru/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/
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OcHOBHBIM TpeOOBaHMEM K TMPENOAABAHUIO JIUCIUIUIMHBI  SIBJISICTCS
TBOPYECKUH MPOOJIEMHO-TUATIOTOBBIN MOIX0/, TIO3BOJISIFOIINI MTOBBICUTh WHTEPEC
CTYJICHTOB K COJAEPKaHUIO Y4eOHOro MaTepuara.
OcHoBHas ¢opma M3ydEHUS U 3aKPEIICHUS 3HAHUW TI0 ATOW TUCITUTIIIMHE —
Jekuuu U JabopaTtopHble 3aHsATHA. [IpenonmaBarenb JOJKEH MOCIEIOBATEIBHO
BBIUUTATh CTYJCHTAM psi JEKIUHA, B XOJE KOTOPBIX CIEAYET COCPEIOTOUYUTH
BHUMAHHE HA KJIIOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETHYECKOIO0 MaTepHalia, a
TaK)K€ OpraHM30BaTh MPOBEJICHUE JIA0OPATOPHBIX 3aHATHI TaKUM 00pa3oM, YTOOBI
AKTUBU3HMPOBATh MBIIUIEHUE CTYAEHTOB, CTHUMYJHPOBATh CaMOCTOSITEIBLHOE
U3BJICUCHHE UMH HeoOXonauMoW uWHGOpPMAIMM W3 PAa3IMYHBIX HCTOYHHKOB,
CPAaBHUTECIIbHBIM aHallU3 METOJOB PEUICHHM, COMOCTABJICHUE TMOJYYECHHBIX
pe3ynbTaToB, GOPMYIUPOBKY U apTyMEHTAIIMI0 COOCTBEHHBIX B3TJIS0B HA MHOTHE
CIIOPHBIE MPOOJIEMBI.
OCHOBY y4eOHBIX 3aHSITHH MO  JUCHUUIUIMHE COCTABJISIOT JIEKIIMOHHBIC
3aHsATHs. Ha mepBOM 3aHSATUUM MO JaHHOW y4eOHOM NUCUHUILTUHE HEOOXOIUMO
O3HAKOMUTBH CTYJIEHTOB C IOPSAJIKOM €€ H3Yy4YE€HUs, PACKPbITb MECTO U POJIb
JTVCIUILJIMHBI B CHCTEME HAYK, €€ MPAKTUYECKOE 3HAUEHNE, OTBETUTHh HA BOMPOCHI.
Teopernueckoe M3y4YEHUE OCHOBHBIX BONPOCOB Pa3ACiIOB JUCHUILIAHBI
JOJDKHO 3aBepIIaThbCsl MpakTHUUecKod paboToil. Tembl 3amau, npesjaraeMbixX
CTyJCHTaM JIsl pEIIeHUs Ha 1a00paTOPHBIX 3aHATUSIX, JOJIKHBI ObITh MAKCUMAaJTBHO

NpUOIMKEHBI K TeMaM TOCIEIHUX JIEKIMNA MO JaHHOW JUCHMIUIHE. B cBs3uU C
YKa3aHHbIM, 11eJ1ecO00pa3eH TECHbIM KOHTAKT JIEKTOpa C MpenojaBaTesIsIMH,
BEIyIIUMH JIA0OPATOPHBIC 3aHSTHSI.

N3ydyeHrne AMCUMIUIMHBI 3aBEpIIaeTCA 3K3aMeHOM. OIIEHKa BBICTABIISIETCA
npenojaBaresieM U 00BABIsAETCS mociie oTBeTa. [IpenonaBarenb, MPUHUMAIOIIAMA

9K3aMC€H, JTUYHO HECET OTBETCTBECHHOCTH 3a MPaBUJIBHOCTDb BBICTABJICHUA OLICHKH.

6.2 MeToauyeckne ykazaHus AJsl 00y4arOIMXCs MO OCBOCHUIO
JUCIUILINHBI
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CamocTosiTenbHast padoTa CTYJACHTOB MPECTABIAET COOON BaKHEUIIIEE 3BEHO
y4eOHOro mpoliecca, 6e3 MpaBUILHOM OpraHu3aluu KOTOPOTO OOydaroniuiics He
MOKET OBITh BBICOKOKBATU(DUIIMPOBAHHBIM BBIMTYCKHUKOM. CaMocTosITeNnbHas
paboTa sBIAETCS OJHUM W3 BUJOB Yy4eOHBIX 3aHaATuil. llens camocrostenbHOU
paboThl — TPaAKTUYECKOE YCBOCHHME CTYJIEHTaMH BOIIPOCOB  YCTPOWCTBA
TPAHCIIOPTHBIX CPEJCTB, PACCMATPUBAEMBIX B IPOLECCE M3YYEHUS AVCLUILIMHBIL.
CamocrosiTenbHas paboTa CTyICHTOB HAalpaBlieHa HA M3YyUYEHHE TEOPETHYECKOTO
Marepuana, TMOJArOTOBKY K  JICKIIMOHHBIM, J1a0OpaTOpHBIM,  BBIMOJHEHUE
KOHTPOJIbHBIX 3aJaHUN.

AyauTopHasi camocCTosiITeNbHass paboTa MO JUCHUIUIMHE BBINOJHAETCA Ha
y4€OHBIX 3aHATHIX MOJI HEMOCPEACTBEHHBIM PYKOBOJCTBOM IMPENOAABATENS U I10
ero 3ajJaHuto. BHeayauTopHas camocToATenbHas padoTa BBIMOIHAETCS CTYJEHTOM
0 3a/IaHUIO MIpenoaBaTelis, Ho 0€3 ero HemoCPEICTBEHHOTO y4acTusl.

3aayaMu CaMOCTOSITENIbHOM pabOThl CTYAEHTA SIBIISIOTCA:

- Pa3BUTHE HABBIKOB CAMOCTOSITEIBHON yueOHOM padOTHI;

- OCBOCHME COAEPKaHUS JTUCLUTIINHBI,

- yriyOJieHue COAep:KaHusl U OCO3HAHWE OCHOBHBIX MOHATHHA AUCHMILTUHBL;

- HCIIOJIb30BaHME Marepuasia, COOpaHHOIO M MOJYYEHHOIO B XOe
CaMOCTOSITETIbHBIX 3aHATHN TUTS b dexTuBHON MOATOTOBKHU K
nudpepeHInpPOBaHHOMY 3a4€Ty U IK3aMEHY.

CTy#eHT JOJDKEH IIOMHUTh, YTO HA4YMHATh CaMOCTOSITEJIbHBIE 3aHATHS
CJIEAYET C IIEPBOr0 CEMECTPA U MMPOBOAUTH UX PETYISAPHO. KaK bl CTYyIEHT HOJKEH
caM IUIAHUPOBaTh CBOK CaMOCTOSITENIbHYIO pPalOOTy, HCXOAsl M3 CBOUX
BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHPYET BBIIIOJIHEHUE PadOTHI, CO3/1aeT
0oJiee CIOKOWHYI0 OOCTaHOBKY, YTO B HWTOT€ IMOJIOKUTEIBHO CKa3bIBACTCS Ha
YCBOECHHMM MaTepuaa.

CTyeHT NOJKEeH MOMHUTh, YTO B Mpolecce oOydeHHUs BaKHEHUIIYIO pOJb
UTpaeT CaMOCTOsITENbHAs paboTa ¢ TEeXHUYECKOW smrepaTypoil. Hayuutbes
paboTaTh ¢ TEXHMYECKOU JUTEPATYpOr - BayKHEHIIas 3a1ada crygaeHTa. bes storo

HaBbIKa OyAeT Ype3BBIYATHO TPYMAHO M3ydaTh MPOTPAMMHBIA MaTEpHall, © MHOTO
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BpeMeHH OyJIeT MOTpayeHo HepalnuoHanbHO. PaboTa ¢ TeXHMUECKON IUTepaTypoi
CKJIQ/IbIBACTCSI U3 YMEHHs MOA00paTh HEOOXOAMMBIE KHUTH, pa3o0paThcs B HHUX,

3aKOHCIICKTUPOBATD, BI)I6paTI> I'IaBHOC YCBOUTD U IIPUMCHUTD Ha ITPAKTUKCE.

/. @OoH/1 OLIEHOYHBIX CPEJCTB

71  MeToabl KOHTPOJIS U OLIEHNBAHUS Pe3yJIbTATOB 00y4YeHHs

B mpomecce oOydeHHS HCMONB3YIOTCA CIEIYIONIUE OIEHOYHBIC (HOPMBI
CaMOCTOSATEILHON PabOThI CTYICHTOB, OLICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS
YCTIEBAEMOCTH M TIPOMEXKYTOUHBIX aTTECTAITHI:

- IOJITOTOBKA U BBHIMOJHEHHUE Ja00OpaTOPHBIX padoT.

72  llkana m KpUTEpUN OLEHUBAHHUA Pe3YJbTATOB 00y4eHUsI

HIxanxa
Onucanue
OLICHUBAHUSA
BreimonHensl Bce BUIbI y4eOHOUM pabOThL, MPEIyCMOTPEHHbIE YYEOHBIM IIAHOM.
CTyaeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHHM, YMEHHM, HABBIKOB MPUBEICHHBIM B
TaONMUIaX IOKa3aTelei, onepupyer NpUOOPETEHHBIMH 3HAHUSAMH, YMEHHSIMH,
3a‘lTCHO HaBBbIKaAMH, HpI/IMeHﬂGT HUX B chyaum{x HOBI:IIHGHHOﬁ CIIOKHOCTMU. HpI/I 9TOM MOFYT

IIpH X NCPEHOCC HA APYTUC KOHCTPYKIIUU.

73 OueHovHble cpeacTBa

Texkymui KOHTPOJIb

No

I1.I1.

Bomnpoc OTaJOHHBIN OTBET

OBITh AONYIICHBI HE3HAYHUTCIbHBIC 0HII/I6KI/I, HCTOYHOCTH, 3aTPpYAHCHHA IIpU
AHAIIMTUYCCKUX OllCpalugx, IICPEHOCC 3HAHUU U yMeHI/Iﬁ Ha JpYruc KOHCTPYKIHHU.

He BbmmonHeH onuH mwim 0oniee BUAOB yueOHON pabOThl, MPETyCMOTPEHHBIX YUeOHBIM
maHoM. CTyIEHT IEeMOHCTPUPYET HETOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB
MPUBEJICHHBIM B TaOJUIlaX ToOKa3aTenel, JOMyCKAlTCs 3HAYUTENIbHBIC OIIUOKH,
He 3auteHo | mposBiisseTcss OTCYTCTBHE 3HAHUH, YMEHUH, HABBIKOB 110 DSy TOKa3aTeliel, CTYIACHT
WCTBITHIBAET 3HAYUTEIBHBIE 3aTPYTHCHUS IPH ONIEPUPOBAHNUU 3HAHUSIMHU U YMEHUSIMU




15

Kakue 3BEHO — OJIHA UJIM HECKOJIBKO JKECTKO CBS3aHHBIX MEXKIY
CYILIECTBYIOT coboii neraneil. Kpupoiun — 3B€HO, KOTOPOE COBEPIIAET
COCTaBJISFOLLME BpalllaTeIbHOE JIBUJKEHUE BOKPYI OJHOW M3 CBOUX
MEXaHu3Ma? KpallHUX ToueK. KOpOoMBICIO — 3TO 3BEHO, KOTOpOE
COBEpIIIACT IOBOPOT HA Yyrojl MeHble, udem 360°
OTHOCHUTEJIBHO OJTHOM TOYKH 3BeHA. [1oy3yH — coBepiaer
BO3BPATHO-TIOCTYIATEIBHOE JIBH)KEHHE B HEIMOJBH)KHBIX
Hanpasipiromux. lllatryn — 3BeHO, coBepiaromee
IUIOCKOMapasuieibHoe  aBwxkeHue. Kymmca — 3BeHoO,
YUYacTBYIOIIIEE€ OJHOBPEMEHHO B JBYX JBHKCHUSX:
B IIEPEHOCHOM C YTJI0BOM CKOPOCTBIO U B OTHOCUTEIHHOM
C JIMHEMHOM CKOPOCTBIO.
Yro takoe | Kunemarnueckas mapa — IMOJBHKHOE COEIMHEHHE JABYX
KHHEMaThyecKast 3BeHbeB. KMHEMaTHuecKue mapbl NepelaloT Harpy3Ky H
napa? JBUKEHUE M YacTO OMNpPEACNIAIOT padoTOCIOCOOHOCTh U

HAJKHOCTh MEXaHMU3Ma M MalMHbl B 1esnoM. [loatomy
MpaBUJIbHBIN BBIOOP BHIA TTAPHI, €€ (DOPMBI U Pa3MEPOB, a
TaK)K€ KOHCTPYKIMOHHBIX MATE€pUajoB U YCJIOBUH
CMa3bIBaHUsI UMeeT OO0JIbIIOE 3HAUEHUE NTPU
IIPOEKTUPOBAHUH M KCILTyaTalluy MalllKH.

Kakwue ObIBaroT

Knacc knHEMaTndeckoW mnapbel ONPENECISETCS YHUCIOM

KJIACCBI YCJIOBUM CBSI3U, KOTOpBIE HSTa Tapa HaKJaJbIBaeT Ha

KMHEMaTHYECKUX | B3aUMHOE MePEMEIICHUE 3BEHLEB

nap? (1-5). ITapsr 3—5 kacca Ha3BIBAIOTCS HU3IIMMU (3BEHBS
MEXIy CcO00OM  KOHTAaKTHUPYIOT 1O  IOBEPXHOCTH,
Harpumep, BpalaTteiapbHass ~ mapa = —  IIapHHUP,
nocCTymnarenpHas napa — nonsyH). [lapser 1, 2 kimaccoB —
BBICIIIME (3BEHbS KOHTAKTUPYIOT MO JIMHUAM WU B
TOYKaX, HapUMep, UUJIUHIP WM IIap Ha TUIOCKOCTH).
JI1st TJIOCKUX MEXaHU3MOB MPUMEHSIOTCS TOJIBKO Taphl 5
1 4 KJaccos.

Urto Takoe Kunemarnueckas 1erb — 3TO COBOKYIHOCThH 3BEHBEB U

KUHEMaTU4eCKast KMHEMaTHUYECKHUX Tap.

1ens?

UYro Takoe Mexanu3m —  KMHEMAaTW4ecKas  LeNb, UMEKIas

MEXaHU3M? HETOJIBJKHOE 3BEHO CTOMKY M XOTsI ObI OJTHO BEyIEe

3BeHO. MexaHu3Mbl 00pa3yloTcs MOCIe10BaTEIbHBIM

MMPpUCOCANHCHUCM 3BCHLCB K HAYAJIbHOMY 3BCHY.
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6. | Yro Ha3bIBaIOT Cucremoii mozapeccoBaHus (Ha3bIBAIOT COBOKYITHOCTb
CUCTEMOM YCTPOMCTB, OOECHEUYMBAIOIINX YIPYIYIO CBSI3b MEXIY
HOJPECCOPUBAHMS | HECYIIE CHCTEMOM W MOCTaMH WM KOJECaMH U
(monaBeckoit)? MpEeIHA3HAYCHHBIX 11 CHUXKEHUS WHTEHCHUBHOCTHU

BUOpalMui W JAUHAMUYECKUX  HArpy3o0K, KOTOpBIE
JIEHCTBYIOT Ha YEJIOBEKa, IEPEBO3UMBIN TPYy3 U AICMCHTHI
KOHCTPYKITUU KOJICCHOU MAITMHBI (TIPH €€ JBMIKECHUU TIO
HEPOBHOM NOBEPXHOCTH JOPOTU

7. | U3 kakux | [loaBecka B o0I1ieM citydae COCTOUT U3 HAIIPABIISIOIIETO
AIIEMEHTOB B| YCTpOICTBa, yIPYroro JJeMEeHTa, AeMI(UPYIOIIETO
o0rmieM Cllydae | yCTpOHCTBA, a TaKKe CTaOUIN3aTopa U YIpaBIieMOro
COCTOMT MOJIBECKa? | DIeMEHTa

8. | Kakue tpeboBanus | 1. IlonBecka nomkHa 00eCleYUTh BHICOKYIO TUIABHOCTh
MPEABSABISAIOTC K| XO/a
cucTeMe 2. KuaemaTtndeckass cxema HaIpaBISIIONIETO armapara
opeccoprBanms? | OJBECKU J0JKHA 00€CTIEYNTh MUHUMAJIbHbIE U3MEHEHMUSI

KOJIEH M YTJIOB YCTAHOBKU YIIPABJISIEMBIX KOJIEC

3. MHckmounTh MO BO3MOXKHOCTH  KOJICOAHUS
YIPABJISIEMBIX KOJIEC BOKPYT IIKBOPHEW MPH KOJECOAHUSIX
B TMTO/IBECKE

4. AmMopTHU3aTOpbl TOJBECKH JOJDKHBI OOECIEUUTH
ONTUMAJIbHYIO BEIMYMHY 3aTyXaHUS

5. IlonBecka nomkHa 00eCIeUUTh HAJIeKHYIO IEpeiavy OT

KOJIEC Ha  KOpPIYC aBTOMOOWJIS  BEpPTHUKAIBHBIX,
MIPOJIOJTBHBIX | TOTIEPEYHBIX YCUITUH U MOMEHTOB

6. KoHCTpyKIHs TOABECKU JODKHA OBITH BBITIOJHEHA C

MUHUMAJIbHON Maccoi B OCOOEHHOCTH ATO BaXKHO JIJIS €€
yacTel COCTaBISAIOLINX HEMOIPECCOPEHHYIO MACCy

7. DIeMeHTBl TOABECKH JODKHBI OBITh JOCTaTOYHO
MIPOYHBI U JTOJITOBEYHBI

9. | Kakue CymecTByeT JABa TuNa TMOABECOK: 3aBUCHUMAs W
CYIICCTBYIOT THIIbI | HE3aBUCHMas
IIOJIBECOK?

10. | Haure 3yOuatbie nepeaaun — nepeaadn, B KOTOPhIX YCUITHS
OIpPEACIICHUE MEXIY KOJIECAMU MEPENAIOTCS 3a CUET 3ALECIUICHUS
3yO4aToi

nepenayumn’?
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11. | Jaurte 3y0uatoe KOJeCO — OCHOBHas JeTajgb 3y0daTroiu
OIpeesICHUE nepeaadr B BUJE IUCKA C 3yObSMH Ha IWIMHIPUICCKOMN
3yodaromy WIM KOHWYECKOM TMOBEPXHOCTHU, KOTOphIE BXOIAT B
KoJecy? 3alenjeHue ¢ 3yObsiMU JPYyroro 3y04aToro Kojeca Wiu

HECKOJIbKHUX.

12. | Kakue ObIBatOT | 3yOuarbie nepenaun ObIBAIOT: MPSAMO3YyObie, KOCO3yOhIe,
3yOuarele IIICBPOHHBIE, KOHUYECKUE, TUTIONTHBIC
nepegaun’?

13. | Yro Ha3bIBalOT | CaTTeIIMTHBIM ~ 3yO4YaTbIM ~ MEXaHU3MOM  Ha3bIBaIOT
CaTeJUIMTHBIM 3y04aThlii MEXaHU3M, B KOTOPOM XOTsI ObI OJTHO KOJIECO
3y04aThIiM MMeeT MOJIBIXKHYIO OCh U SIBIIIETCS CAaTTEIUTOM
MEXaHU3MOM?

14, | Yro Ha3bIBaloT | [[1aHeTapHbIM MEXaHU3MOM HAa3bIBAETCS CATTEIIUTHBIN
TUTaHETaPHBIM MEXaHU3M C OJTHOM CTETIEHBIO MOIBYKHOCTH
MEXaHU3MOM?

15. | ®opmyna TUIS
pacuera
IePEIATOYHOTO U, - r (—1)' = 4
qucIa npsMo3yooun Z, Z
3yOuaroin
nepenaydn’?

16. | ®opmyna TUISE
pacuera
IepPeIaTOYHOTO U, = Z,_Nn
YHCIIa KOHUYECKOU L, n,
3yOuaroun
nepenaydn’?

17. | ®opmyna JUTSt
pacuera
NepeIaTOYHOTO
qucia U14 = U12U34 = éé(_ﬂz = éé

. Z L, Z, Z,
JIBYXCTYTICHYATON
3yOuarou
nepenaymn?

18. | Harb onpenenenue | TAroBbiid AIIEKTPOIBUTATENb () — o910
TSATOBOTO DJICKTPUYCCKUN  JIBUTATEeNb, TMpPETHA3HAYCHHBIA IS

AJIEKTPOJIBUTATES
I)

MMPUBCACHHUA B IBHXKCHHUEC TPAHCIIOPTHBIX CPEACTB
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19. | [TocTpouts . 2500
3aBUCHMOCTD P ‘ M max
BpAILaOIIEro % o %\/

MOMEHTA oT g 1500 \\
YacTOThI BpalleHUs § 3 - \ Mo mom
potopa  TAroBoro| : \& s |
2J’I€KTp0,Z[BI/IFaT€J'I}I g 500 —~— G
: . N
0 / 500 /1003 1500 2000 2500 3000 3500
NMspMmax  Fo1HoM  Yacrora spawewmun potopa, mus-1

20. | Yto takoe | [lunamuyeckoe MojenupoBanue (WM MOJEIUPOBAHUE
JTMHAMHYECKOE JTMHAMUYECKOU CUCTEMBI )-3TO UCIIOJIb30BaHUE
MOJEIUpPOBaHuEe? | KOMOBIOTEPHON  MPOrpaMMbl I MOJCJIMPOBAHUS

M3MEHSIONIETOCs BO BPEMEHH MOBEJICHUS IMHAMUYECKOM
CUCTEMBI

21. | I'maBHBII B TBephoTenpHBIX  JAMHAMHYECKUX  MOJEISIX  HE
HEJIOCTaTOK YUYUTBHIBAETCS MOAATIMBOCTh 3JIEMEHTOB, BCE DJIEMEHTHI
TBEPOTEIIBLHOTO a0COJIIOTHO JKECTKUE
JTMHAMHYECKOTO
MOJICTMPOBAHUS
CUCTEMBI?

22. | B uyem pasznuna | [Ilpy MonenupoBaHMU JUHAMUKA TBEPHABIX TEI C
3aJIaHus AJIEeMEHTaMU  BpAalllEHUd B  CHUCTEME  00pa3yroTcs
HAJTUHAPUYECKOTO | M30BITOYHBIE CBSI3U, KOTOPHIE aBTOMATHYECKU YIAJISIOTCS
mapHupa npu | nporpamMmmoit. HM3-3a 3TOrO pacnpenesieHue Ccuia B
IIOMOILH 3JIEMEHTA | MOJAEIUPYEMOU CUCTEME HEKOPPEKTHO. [Ipu
BpalleHus U | MOACIUPOBAHUY TUIMHAPUYECKOTO MIAPHUPA DIIEMEHTOM
MWIMHIPUYECKOW | — I[WJIMHApUYECKash BTYJKa, MporpaMMma YYHUTHIBAET
BTYJIKU? MOJATIMBOCTh COCIMHEHUSI U HE MPOUCXOAUT YAAJICHUS

M30BITOYHBIX CBSI3CH.

23. | Uro Ttakoe HJIC | Hanpsoxkenno-gedopmupoBannoe coctosaue (HJC)

KOHCTPYKIIUU? KOHCTPYKITUU — COBOKYITHOCTh BHYTPEHHUX HAIPSKECHUN
u nedopmaruii, BOZHHUKAIONMIUX TPH JCHCTBUU Ha HeEE
BHEIITHUX HATrPy30K, TEMIIEPATYPHBIX TOJICH U APYTHX
bakTopoB

24. | Jlate onpenenenue | Meron koHeuHbIX 35eMeHTOB (MKD) — 3T0 uncneHHbIN

MKD3?

MeTOoA peweHus IudQepeHIalIbHbIX YPaBHEHUN C
YaCTHBIMU TPOW3BOJHBIMU, @ TaKXe WHTErPalbHbIX
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YpaBHEHUH, BO3HHUKAIOIIMX TIpPU PEHIEHUH  3a]ad
NPUKIATHON PU3UKU
25. | YUro takoe | [IpouHocth  —  3TO  CIOCOOHOCTH  MaTepuana
IPOYHOCTH? CONPOTUBIISITHCS paspylaromemMy BO3JICHCTBHIO
BHEIIHUX CHJI
26. | Uro Takoe | JKecTkocTh — CIOCOOHOCTh TBEPAOTO Tela, KOHCTPYKIIMU
KECTKOCTH? WIN €€ PJIEMEHTOB CONPOTHUBIITHCS ehopMaruu
27. | Yro takoe | Koaddunuent 3amaca — BenuyMHA, IOKa3bIBAIONIAS
K03 pureHt CIIOCOOHOCTh KOHCTPYKITUH BBLIEP)KUBATH MpUIIaracMble
3amaca 1O | K Heil Harpy3KH BBIIIE PACYETHBIX

IpOYHOCTU?




