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1. Heaun, 3a7a4u ¥ nJIaHUPyeMble pe3yJabTAThI 00yYeHUsl N0 JUCHUILTHHE

K 0CHOBHBIM 1eJI5IM OCBOCHHUSI TUCHUIUTMHBI «MeTobl pacyeTa arperartoB u CUCTEM

ANEKTPU(UIIUPOBAHHBIX TPAHCIIOPTHBIX CPEJCTBY CIAEAYET OTHECTH:

— peanmzaisi OCHOBHOUW oOpasoBarenbHO# mporpammbl (OOII) mo crenuansHOCTH
23.04.02 «Ha3eMHble TpPaHCIOPTHO-TEXHOJIOTMYECKHE KOMIUIEKCH», HAIPaBIEHHOCTb
23.04.02. «2OnexTpuduupoBaHHbIE TPAHCIIOPTHBIE CPECTBAY;

— ¢QopmupoBanue y 0O0ydYaromMXcsi 3HAHUH O COBPEMEHHBIX MPHUHIMMIAX, METOJaX
pacyeTa U MPOEKTUPOBAHUS Y3JIOB M arperaroB Ha3eMHBIX AJIEKTPUUECKUX TPAHCIIOPTHBIX
CPEJCTB;

— TOATOTOBKA CTYJIEHTOB K CaMOCTOSITENIBHOW JE€ATEIbHOCTH B COOTBETCTBUU C
TpeboBaHusIMU DeepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa BHICIIETO
obpazoBanus no crnenuaibHocTu 23.04.02 «HazemHble TpaHCIOPTHO-TEXHOJOTHYECKUE
KOMILUIEKChI», TTpoduiab noarotoBku 23.04.02. «DnexkTpuduiinpoBaHHbIE TPaHCIIOPTHBIC
CpECTBay.

K oCHOBHBIM 3agayaM OCBOECHMS IMCUUIUIMHBI «MeETOoJpl pacuera arperatoB U
CUCTEM 3JIEKTPUPHUIIMPOBAHHBIX TPAHCTIOPTHBIX CPEACTBY» CIEAYET OTHECTH:

— (QopmupoBaHuEe TPEJACTABICHUS O KOMIUIEKCE JKCIUTyaTal[MOHHBIX CBOICTB,
OMPENEIAIONUX OCOOCHHOCTH (YHKUIMOHUPOBAHUS DJIEKTPUUECKUX TPAHCIIOPTHBIX
CPEJNICTB, UX CUCTEM M arperaros;

— OCBOEHHE OOIIMX MPUHIIMIIOB U OCOOEHHOCTEH METOJUK TEXHUYECKOTO OMUCAHMS
YKA3aHHBIX CBOWCTB;

— (GOopMHpOBaHME HABBIKOB MPOEKTUPOBAHUS Ha 0a3e U3YYEHHBIX METOAMK
ANIEKTPUYECKUX TPAHCIOPTHBIX CPEACTB, MX CHUCTEM, arperartoB M BIMSHHE HAa HUX
pa3TUYHBIX KOHCTPYKTHBHBIX U BHEITHUX (DAKTOPOB.

OO0yuenne mno jguciumuinHe «MeToabpl pacuera arperatoB M CHCTEM
ANEKTPU(UIIUPOBAHHBIX TPAHCIOPTHBIX CPEACTB» HANpaBlIeHO Ha (opMHpOBaHHE Y
00yJaronuxcst CIeyONIMX KOMITETSHIIHMA:

Konx u HamMeHOBaHMe KOMIIEeTEHIMA NHankaTopsbl 10CTHKEHHU S
KOMIIeTeHI U
[1K-1. Cocoben mpoBoaUTh UIIK - 1.1 3Haet TeopeTHUECKUE U
KOHCTPYKTOPCKOE COIIPOBOXKACHUE MPAKTUIECKHUE CIIOCOOBI JOCTUKEHHUS TIeTeH
npou3BoAcTBa U ucnbiTanniit ATC u ux MpOeKTa
KOMITOHEHTOB ® [PUOPUTETHI PELICHUS 33a]a4 NpU

MIPOU3BOJICTBE, MOJCPHU3AINH U PEMOHTE
AIIEKTPOMOOHIIEH MX TEXHOJIOTHIECKOTO
00opynoBaHUs U KOMILJIEKCOB Ha UX 0aze
NIIK - 1.2 YMmeer

*OLICHUBATh 3PPEKTUBHOCTDH U CIIOCOOBI
JIOCTHKEHHUS 1EJIeH TPOEKTa

*paCCTaBJIATH IPHUOPUTETHI B PEIICHUU 33129
MIPU IPOM3BOJICTBE, MOJICPHU3AIUH U




PEMOHTE JIEKTPOMOOMIICH NX
TEXHOJIOTUYECKOT0 000PYyIOBAHUS H
KOMIUIEKCOB Ha ux 0aze

UIIK-1.3. Bnageet

*O1ICHKOH 3(PHEKTUBHOCTH U CITOCOO0B
JOCTHKCHHUS LICJIEH ITPOEKTa

sMeTOAaMH (POPMYIUPOBAHUS TPUOPUTETOB
pelIeHus 3a/1a4 MPU MPOU3BOCTBE,
MOJIEpPHHU3ALIMU U PEMOHTE 3JIEKTPOMOOHIIEH
WX TEXHOJOTUYECKOT0 000pyIOBaHUS U
KOMIUIEKCOB Ha uX 0aze

2. MecTO IMCUMILIHHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMmbl

JNucuumHa «JluHaMuuecKoe MOJIeTMPOBAHUE HA3E€MHBIX TPAHCIIOPTHBIX CPEJICTB
Ha DOJEKTPUYECKOM TATE€» OTHOCUTCA K 4YacTH, (HOPMHPYEMOM  ydaCTHUKAMHU
oOpa3oBareNbHBIX OTHOIIEHUH Oyoka bl «Jluciumiaunel  (MOAyIH)»  OCHOBHOM
00pa3oBaTelbHON TPOTPaMMbl MaruCTPaTypHhl.

«Metoapl pacdeTra arperaToB W CHUCTEM SJIEKTPUDUIIMPOBAHHBIX TPAHCTIOPTHBIX
CPEACTB» B3aMMOCBSI3aHA JIOTUYECKH M COACPKATEIHHO-METOMUYECKH CO CIEAYIOITUMHU
auciuIinHamMu u npaktukamu OOIT:

e Maremarnueckoe MOJAECIUPOBAHUE PAOOUUX MPOIECCOB ABTOMOOMIIS.
e IludpoBbie TEXHOJOTMH B aBTOMOOUIECCTPOCHHH.
e Cucrtembl ynpaBJieHUs JBKECHUEM AJIEKTPUUECKUX TPAHCTIOPTHBIX CPEJICTB.

e OcCHOBBl  pa3pabOTKM M  TECTUPOBAHHS  AJITOPUTMOB  yIPaBJICHUS

QJICKTPHUYCCKHUX TPAHCIIOPTHBIX CPEACTB.

3. CTpykTypa u coaepkanue TUCHUILTHHbI
OO6mr1ast Tpy10€MKOCTh JUCITUTUTHHBI COCTABIISIET S5 3aueTHIX eauawuI] (180 gacos).

3.1 Buabl yueOHOH padoThI M TPYA0EMKOCTH
(mo ¢popmam oOyueHus)

3.1.1. Ounas ¢popma oOydeHuUs

Ne K CemecTpsl
. JINYEeCTB
n/m Buj y4eoHoii paGoTsI OIMHECTBO 2
4acoB
1 AyIMTOpPHBIE 3aHATHS 36 36
B Tom uncne:




1.1 Jlexnn

18

1.2 | Cemunapckue/mpakTHUECKUE 3aHATUS

1.3 | JJaboparopHbIe 3aHATHS 18
2 CamocrosiTesibHast padora 144 144
3 IIpomeskyTOoUHAs aTTecTALMS
OK3aMeH
Hroro 180
3.2 Temarn4yeckuil IVIAaH U3yYeHUS TUCUUIIINHBI
(o popmam oOyueHus)
3.2.1. Ounas ¢popma oOydeHuUs
TpyroemkocTs, yac
AyautopHasi padora 3
> 2 L = z
S E | B S 3
Ne Paszneanl/TeMBI o - 2 = = ] o
n/n IMCIMILINHBI 8 = & 3 o m % S g =
® | B | Eg | 28| E¢c|¢gs
= 55 |2 &2 2 &
1 Beenenune. OCHOBHEIE ITOHSITHS. 18 2 - 2 - 16
2 OKcITyaTallMOHHBIE U HATPy304YHbIE 18 2 - 2 - 16
PEKUMBI DIIEKTPOMOOHIICH. .
3 Tpancmuccust 3MeKTpoMOOHIISL. 18 2 - 2 - 16
4 CucreMa nogpeccopruBaHus 18 2 - 2 - 16
ANEKTPOMOOHIIS
S PyneBoe ympaBneHue 351eKTpoMOOIIS 18 2 - 2 - 16
6 TopMo3HOE yripaBiieHUE. 18 2 - 2 - 16
7 Hecymas cucrema. 18 2 - 2 - 16
3 IIpuMeHeHre OAATIINBBIX 3JIEMEHTOB B 18 2 - 2 - 16
JUHAMHYECKUX MOJEIISIX
9 OCHOBBI COBMECTHOT'O MOJICJIMPOBAHUS 18 2 - 2 - 16
B IIPOrPaMMHBIX KOMIUIEKCAX.
Hroro | 180 18 - - - -

3.3 Coaep:xanue TUCUMIIMHBI

Conepsxkanue pa3iesioB IUCHUIINHBI:

BBenenne. OcHOBHBIE TOHATHSA.

HUP u OKP. KoHcTpyKkTOpCKasi AOKYMEHTALMS.
Texnnueckoe 3ananne. JKU3HEHHBIN LUK U3Aenus. Pojlb MapKETUHIOBBIX MCCIICIOBAHUN

B pa3pabOTKe U3/eIusl.

IKCIUIYATALMOHHBIE M HATPY304YHBIE PEKMMBI 3JIEKTPOMOOHIIECH.
OneHoyHbIe MapaMeTpsl 3IeKTpoModuseil. DHeprodHPeKTUBHOCTH TPAHCIIOPTHOTO
cpenctBa. TsAroBo-mmHaMUYECKHEe CBOWMCTBA 3JeKTpoMoOuieil. Pexumbl HarpyxkeHus

AIIEKTPOMOOMITEH.

TpancMuccus 3J1eKTPOMOOUIIS.

Cragun pazpabotku KJI.




[IpyHIMIIBI ¥ OCHOBHBIE CXEMbl TpaHCMHUCCHM 3nexkTpomodOuneil. CocraB
TpaHcMuccud. I1oaxoapl K MPOEKTUPOBAHUIO M pacueTy 3y0daTblX mepeaad, BajoB U
KapTepHbIX aAetaneil TpaHcmuccud. OCOOEHHOCTH MPOEKTUPOBAHUS CUCTEMBI CMAa3KH.
MeTtoauku nooopa moAIMUITHUKOB.

Cucrema noapeccopuBaHus 3J€eKTPOMOOUIIS.

CocTaB M CBOMCTBAa CHCTEMBI MOApeccopuBaHus. TpeboBaHMs, MPEABABIIEMbIE K
nojBeckaMm. Knaccudukanus Hanpasisitolux ycTpoicTB. CHHTE3 KUHEMAaTUKH OJBECKH.
Knaccudpukanuss ynpyrux 37€MEHTOB. MeToabl pacyeTa yOpyrux SJIEMEHTOB.
Knaccudpukanuuss pemndupyrommx >3IeMEHTOB. Mertoabl pacyeTra AeMIPHUPYIOLIINX
aneMeHToB. PacueT crabunusaTtopa nonepeyHon yCToOMUnBOCTH.

PyJsieBoe ynpasiieHue 371eKTPOMOOHIIA.

CoctaB M CBOWCTBa pyJeBOro yrpasieHUs. TpeOoBaHUsA, NpPENbSBISIEMbIE K
pyjeBoMy ympaBiaeHH0. OCHOBHbIE TEPMHHBI M CIIOCOOBI OpraHU3alUU PYJIEBOIO
ynpasieHusi. CHHTE3 KUHEMAaTHKU pyJjeBoro ympasieHus. CorijacoBaHHE pyJIEBOTO
ynpaBieHus U noaBecku. KoOHCTpyKLMs 371€EMEHTOB PYJIEBOrO IPUBOJIA.

Topmo3Hoe ynpasjeHue.

CoctaB u cBoiicTBa TOPMO3HOM cucTeMbl. OCHOBHbIE TepMHUHBI. TpeOoBaHus,
npeabsBIsieMble K TOPMO3HBIM cuctemaM. Knaccudukanus TopMo3HBIX cucTteM. Pacuer
TOPMO3HBIX MEXaHU3MOB.

Hecymas cucrema.

CpoiicTBa M Kiaccu(UKaIMs HECYHIMX CUCTeM. TpeOoBaHUs, MPEAbSBIIEMbIE K
HecymM  cucteMaMm. Harpysounble pexumbl Hecymux cucteM. llogxoasl K
npoekTupoBaHuio pam. [loaxoabpl K MPOEKTUPOBAHMIO HECYHMX Ky30BOB. [loaxombr k
IPOEKTUPOBAHNIO KapKacHbIX Hecylux cucteM. CrnocoObl obOecrieueHus: MacCUBHOM
0€30IaCHOCTH AJIEKTPOMOOHIICH.

34 Temaruka ceMMHAPCKUX/NIPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHI
3.4.2. JIabopaTOpHBbI€ 3aHATUS

Temal. CoctaB TpancMuccuu. [1ox0/1b1 K MPOEKTUPOBAHUIO U pacyeTy 3y0UaThIX repeaad,
BAJIOB U KAPTEPHBIX JI€TATIEH TPAHCMUCCUM.
Tema 2. IToaxonpl K TPOEKTUPOBAHUIO HECYIIMX Ky30BOB. [101X0BI K MPOEKTUPOBAHUIO
KapKaCHBIX HECYIIUX CUCTEM

3.5 TemaTruka KypcoBBIX IPOEKTOB (KypPCOBBIX pador)

OTCYTCTBYIOT KypCOBBIE MPOEKTHI COTVIACHO YUYEOHOMY IIJIaHy
4. Y4yeOHO-MeTOAMYECKOE M HHPOPMAIIMOHHOE o0ecrieueHune

4.1 HopmaruBHble 10KYyMeHTHI 1 'OCThI

TOCT 2582-2013 MEXIOCYJAPCTBEHHBII CTAHJAPT MAIIUHBI
SJIEKTPUYECKHUE BPAIITAIOIIUECSH TAT'OBBIE O6miue TexHu4YecKrue yCIOBUS



I'OCT 2582-2013. MamuHbl 3JeKTpUYECKUE Bpallaronmecs taropeie. O0mme
TEXHUYECKHUE yCIOBUS

4.2 a) OCHOBHas JIUTEpaTypa:

[TpoexTupoBanue MOTHONPUBOAHBIX KoecHbIX MamuH: B 31. T.3/ b.A. Adanacses, b.H.
benoycos, JI.®. XKernos u np.; [Tox pen. A.A. Ilonynrana.-M.: U3g-so MI'TY um. H.O.
baymana, 2008.- 432 c.: u.

Paiimnens U. Illaccu aBTOMOGHIIS: DIeMEHTbI noasecku/Ilep. ¢ nem. A.JI. KapnyxuHa;
nox pea. I'.I'. I'punacosa. — M.: Mamunoctpoenue, 1987. — 288 c.: ui.

Paitvmens . Illaccu aproMo6uiIs: AMOpTH3aTOpPBI, IIHHBI M Koieca/Ilep. ¢ Hem. B.IL.
Aranosa; [Tox pen. O./1. 3natoBparckoro. — M.: Mammnoctpoenue, 1986. —320 c.: ui.

[Mapxunosckuit U.I'. ABTOMOOUIIbHBIE TUCTOBBIE PECCOPBL. — 2-€ U3/., Iepepad. U J0I. —
M.: Mammnoctpoenue, 1978. — 232 c., ui.

Jlapun B. B., Teopus ABM>KeHUS TOTHONPUBOIHBIX KOJIECHBIX MamuH: yueOHuk/ Jlapun B.
B.: U3znatensctBo MI'TY um. H. 3. baymana, 2010. - 391 c.

PacueT Ha MIPOYHOCTH U BBIHOCJIMBOCTh 3yOUaThIX Kojlec arperara tTpancmuccun/A.b.
®omunbix. — uzgarenabctso MI'TY um. H.D. baymana, 2019. — o0bem 46 c.: ui.

Paitvmens 1. Ilaccu asromo6uis: Pynesoe ynpasnenue/Ilep. ¢ nem. B.I1. Aranosa; ITox
pen. A.A. Tans6peiixa. — M.: MammunocTtpoenue, 1987. — 232 c.: ui.

Paiimmens U. [laccu aBToMoOms./Cokp. miep. 1 Toma 4 ¢ Hem. u3n B.I1. Aranosa; [Tog
pea. N.H. 3BepeBa. — M.: Mamunoctpoenue, 1983. — 356 c.: ui.

MexaHnka Ha3eMHBIX TPAHCTIOPTHO-TEXHOJIOTHYECKUX CPEACTB : yueb. mocodue / 3y30B B.
H.; MI'TY um. H.O. baymana. — M.: u3n-so MI'TY um. H.D. baymana, 2015 c.: ui. —
bubmuorp.: c. 184. — ISBN 978-5-7038-4097-9.

4.3 0) 1OMOJTHUTEJIbHASA JIUTEPATYpA:

AnypbeB B.U. CnipaBoyHuK KOHCTpYKTOpa-mMammHoctpoutens: B3 1. T. 1. —8-e usn.,
nepepad. U gomn. [Mox pen. .H. XKecrtkopoii. — M.: Mamunoctpoenue, 2001. — 920 c.: ui.

Jlykun [LIL., I'acnapsian I A., Ponnonos B.®. KonctpyupoBanue u pacuét aBTOMOOMIISL.
M., «MammHocTpoenue», 1984r. 376 ctp.

P.IT1. KymBua, U.B. 1.B. Unuekun «Illaccu aBTomoOums. KoHCTpyKIHs ¥ 371IeMEHTBI
pacuéray M. MI'1VY, 2014r. 555 ctp. ABromoOmmu. KoHCTpyKIIMS, KOHCTPYUPOBAHUE U
pacuét. Cucremsl ynpasieHus: U xoaoBas yacte. [log pen. A.W. I'punikeBuya, MH., Beiciias
mkona, 1987r. 200 ctp.

OctpenioB A.B. ABTomobOunbsHbIe noaBecku. Yacts I: yuebHoe mocobue 1t CTyIeHTOB
BY30B, 00YyJaOIUXCs MO CIEUATFHOCTH «ABTOMOOMIIE- B TpakTopocTpoeHue» / A.B.
Octpenos, I1.A. Kpacasun, B.B. Boponun, JI.A. I1aBnoBa. — M.: MI'TY «MAMMN», 2011. — 162
c.

Yuuexun U.B. KonctpynpoBanue u pacyer maccu aBromo61s1. [IpoextupoBanue
cueruieHus: yaeobnoe nocooue. — M.: MI'1Y, 2010. — 120 c.

[Mapunos B.M., Kpym6onsar JI.H., Mapuakun A.Il. [Inanerapabie kopoOku nepenad
KOJIECHBIX U TyceHnuHbIX MamvH / [Tog o6mr. pea. B.M. llapunosa. — M.: MI'TY «MAMN»,
2001. - 142 c.

[Ty3ankoB A.I'. ABTOMOOMIIN. Y CTPOICTBO aBTOTPAHCIIOPTHBIX CPEJICTB: YUeOHUK (8-
u3ll., nepepad.). — M.: Akagemus, 2013.— 560 c.

B) MPOrpaMMHOE 00eCreYeHrne U HHTEPHET-PECYPCHI:



HHTepHeT-pecypechl BKIIOYAIOT YIeOHO-METOIUUSCKHE MaTepHAabl B AIEKTPOHHOM BHJIE,
npeacTaBieHHbIE HA caiTe http:/lib.mami.ru/.

4.4 JlnueH3HOHHOE U CBOOOJHO PACIPOCTPaHsAEMOe MPOrPaMMHOe o0ecriedeHmne

1. IIporpammuoe obecnieuenne Ansys Motor-CAD asist npoeKTUpOBaHUS SIEKTPUUECKUX
MaIlInH
2. Office / Poccuiickuii makeT 0(pUCHBIX IPOTPaMM

4.5 CoBpemeHHbIe IPO(ecCHOHAIbHBIE 0a3bl JAHHBIX 1 HH(OPMaIlHOHHBIE
CIIPABOYHBIE CHCTEMBbI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - AJIEKTPOHHAS
oubnmoTeka

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

3. Koncynerant [lmoc - cnipaBoyHas mpaBoBasi cuctema (JOCTYM M0 JIOKAIbHOW CEeTH C
KOMITHIOTEPOB OMOIMOTEKH)

4.  CIO Mockosckoro ITonutexa

5. MarepuaibHO-TEXHHYECKOe o0ecnedeHne

CneunanusupoBaHHbie ayautopun «llepenoBas nnxenepras mkona»: AB4701 u
AB4710 OCHAILICHHBIE MIPOEKTOPOM, JKPAHOM, II9BM.

Crennanu3opoBaHHbIE ayAUTOPUU

6. MeTogu4eckune peKOMeHaluu

6.1 MeToauuecKue peKOMEHIANMH sl PeNnoIaBaTe/isi 0 OPraHu3alun
o0yueHus

OCHOBHBIM TpeOOBaHMEM K TMPETOJABAHUIO UCIUIIINHBI SBISCTCS TBOPUYCCKHMA
POOJIEMHO-TUATIOTOBBIM  TIOAXO0/, TIO3BOJISIFONIUN TOBBICUThH HMHTEPEC CTYACHTOB K
COJIEpaHUI0 y4eOHOTO MaTepuana.

OcHoBHas opMa U3ydeHUS U 3aKPETUICHHS 3HAHUU TI0 3TOW TUCHIUTIINHE — JICKIIUN
u JsaboparopHble 3aHsATHS. llpenopaBaTenb JOMDKEH MOCIENOBATEIbHO BBIYUTATH
CTYAEHTaM PSJ JEKIUH, B XOAE€ KOTOPBIX CIEAYET COCPEAOTOUNTH BHUMAHUE HA KIIFOUEBBIX
MOMEHTaX KOHKPETHOTO TEOPETHYECKOT0 Marepuaia, a TAK)KE OpPraHU30BaTh MPOBEIACHUE
71a00paTOPHBIX 3aHATUN TaKUM 00pa3oM, YTOOBI AKTUBU3UPOBATH MBIIIJIEHUE CTYJIEHTOB,

CTUMYJIMPOBATh CaAMOCTOATCIIBHOC H3BJICUCHHUC HMH HGO6XOI[HMOI>1 I/IH(i)OpMaLII/II/I u3



pPa3IMYHBIX HCTOYHUKOB, CPAaBHUTEIBHBIM AHAJIN3 METOJOB PELICHUMN, COIOCTABICHUE
MOJy4YEHHBIX PE3yJIbTaTOB, (POPMYJIHUPOBKY M apryMEHTAIMIO COOCTBEHHBIX B3IVIAOB Ha
MHOTHUE CTIOPHBIE TPOOIEMBI.

OCHOBY yueOHBIX 3aHATUH MO JUCLUUIUIMHE COCTABIIAIOT JIEKLIMOHHbIE 3aHATHA. Ha
NEPBOM 3aHIATHU 110 JaHHON y4eOHOW TUCUUIUIMHE HEOOXOIMMO O3HAKOMUTH CTYAECHTOB C
MOPSIAKOM €€ H3YyYEHHS, PACKPBITh MECTO M POJIb JUCLUIUIMHBI B CUCTEME HAyK, €€
IIPaKTUYECKOE 3HAYEHUE, OTBETUTH HA BOIIPOCHI.

TeopeTnueckoe HM3y4eHUE OCHOBHBIX BOIPOCOB PA3J€JIOB JUCLUILIMHBI JTOJKHO
3aBepIIAThCS TMpaKkTHUecKoi padoroi. Tembl 3amad, mpemjaraeéMbIx CTYyJICHTaM JJIs
pelIeHUs Ha TJA0OOPaTOPHBIX 3aHATHSIX, TOJKHBI ObITh MAKCUMAJIbHO MPUOJINKEHBI K TEMaM
MOCTIeTHUX JICKIM MO TaHHOW TUCIUIUIMHE. B CBsI3M ¢ yKa3aHHBIM, Liejeco00pa3eH TeCHbIN
KOHTAKT JIEKTOPA € IPENoAaBaTe/ MU, BEAYIIUMHU JJaOOPaTOPHbIE 3aHATHS.

W3yueHne AUCUMIUIMHBI 3aBepliaercsa dk3aMeHoM. OIleHKa BBICTaBISIETCA
npernoaaBaTesieM U o0bsABIsIeTCS Hocae oTBeTa. [IpenogaBaTens, MPUHUMAIOIINI YK3aMEH,

JIMYHO HECET OTBETCTBEHHOCTH 3a IMPaBUJIbHOCTL BLICTABJICHUSA OLICHKH.

6.2 MerToguueckue yKazaHus JIJI51 00yYAKOUIUXCH M0 OCBOCHHUIO N CIMILIHHBI

CamocTosTenbHass paboTa CTYJEHTOB IMPEACTaBIsSeT COOOW BaKHEHIIee 3BEHO
y4eOHOro mpolecca, 0e3 MpaBUJIbHONW OpraHU3alud KOTOPOro OOyYaroUIuiics HE MOXKET
OBITh BBICOKOKBATM(PHUIIMPOBAHHBIM BBIMTYCKHUKOM. CamocTosiTenbHas paboTa sBIsSeTCS
OJIHUM W3 BHUJIOB Y4YeOHBIX 3aHATUN. Llenb caMocTosiTeNbHONM pabOThl — MPAKTUYECKOE
YCBOEHHUE CTYJEHTAMU BOIPOCOB YCTPONCTBA TPAHCHOPTHBIX CPENICTB, PACCMATPUBAEMBIX
B Mpoliecce U3yYeHUs] TUCHUILTMHBL. CaMOoCTosITeNbHAsA padoTa CTyIEHTOB HaIlpaBJIeHa Ha
U3yYeHUE TEOPETHUECKOro Marepuasia, MOATOTOBKY K JIEKIIMOHHBIM, Ja0OpaTOPHBIM,
BBIIIOJIHEHWE KOHTPOJIbHBIX 3aaHH.

AynutopHas caMOCTOATEIbHas paboTa Mo AMCLUUIIMHE BBIMOJHACTCA Ha Y4eOHBIX
3aHATUSAX TOJ] HEMOCPEICTBEHHBIM PYKOBOJCTBOM MpernojaBareiisi U MO €ro 3aJaHHuIo.
Bueayautopnast camocTtositenpHas paOoTa BBIMOJHAETCA CTYJEHTOM IO 3aJaHUI0
npenojiaBaresis, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHS.

3az:aanI/I CaMOCTOSITEIIbHOM pa6OTBI CTyACHTA ABJIAIOTCA:



- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON Y4EOHOM padoTHI;

- OCBOGHHUE COJIepKaHUS NTUCIMUILINHEI;

- yIiIyOJIEHHE COAEPKAHUS U OCO3ZHAHUE OCHOBHBIX MOHSTHI JTUCUUILINHBI,

- HCII0JI30BAHKE MaTepuasa, COOPaHHOIO U MOJTYYEHHOIO B XO€ CAMOCTOATEIbHBIX
3aHATUN 4711 9PPEKTUBHOM MOATOTOBKH K TU((DEepeHIIMPOBAHHOMY 3a4€Ty U HK3aMEHY.

CryaeHT AOKEH MOMHUThH, YTO HAYMHATH CAMOCTOSITEIIbHBIE 3aHATHUS CIENYET C
IIEPBOTO CEMEeCTpa M NPOBOAUTh HUX peryisaspHo. Kaxaplii CTyAEHT MJOJDKEH cam
IUIAHUPOBAaTh CBOK CaMOCTOATEIbHYIO pPAa0OTy, HCXOJsS M3 CBOMX BO3MOXKHOCTEH U
OPUOPUTETOB. DTO CTUMYJIHUPYET BBINIOJIHEHHWE PalOThI, co3gaeT Oosiee CHOKOWHYIO
00CTaHOBKY, YTO B UTOI'€ MTOJIOKUTEIBHO CKa3bIBAETCSA HA YCBOEHUH MaTepHaa.

CTyneHT JOJDKEeH MOMHHUTH, YTO B MpOLEcce 00ydYeHHs] Ba)KHEHIIYIO POJb UIPaeT
caMocTosITeNlbHast paboTa ¢ TeXHWYECKOW JsmrTepaTypoil. Hayumthcs pabotath C
TEXHUYECKOHN JIMTEpAaTypol - BakHEHIIas 3ajada CTyJeHTa. be3 3Toro HaBbika Oyaer
Yype3BbIYAHO TPYAHO M3ydyaThb NPOTPaMMHBIA MaTepuasg, U MHOTO BpeMeHH Oyner
NOTpaueHO HepalMoHaIbHO. PaboTa ¢ TEXHUUECKON IMTEPaTypOil CKIIaABIBAETCS U3 YMEHUS
noj00paTh HEOOXOAMMBIE KHHUIH, pa3o0paTbCsi B HUX, 3aKOHCIEKTHUPOBATh, BBIOPATH

TJIaBHOC YCBOUTH M IIPUMCHHUTDL HA IIPAKTHUKC.

7. ®oH OLICHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJIS M OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHUs

B npouecce o00yueHus HCHONB3YIOTCS — CIEAYIOLIME OLEHOYHbIE  (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OIICHOYHBIE CpEJICTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTALIAN:

— TMPOBEICHUE JIEKUMHA B JHAJIOTOBOM PEXHUME, IMO3BOJSIOUIEM OCYIIECTBISATH
HEMPEPBIBHBIA  KOHTPOJIb  BOCIPHUATHS  CTYJIEHTAMU BOCHPHUSATHSA  TEKYILErO
MaTepuana;

OueHOYHbIE CPEACTBA TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOUAOT KOHTPOJIBHBIE
BOIIPOCHI B IIPOLIECCE MPOBEACHUS KOHCYJIBTUPOBAHUS CTYIE€HTOB MO XOAY YTEHHUS JICKIUH.
OOpa3rbl  KOHTPOJNBHBIX ~ BOMPOCOB  JJIsi  TMPOBEACHUS  TEKYIIErOo  KOHTPOJIA,
HK3aMEHAITMOHHBIX OMJIETOB IPUBEACHBI B IPIIIOKEHUH 3.



7.2

IlIkajia 1 KpUTEPUH OLIEHNBAHUS Pe3YJIbTATOB 00yUEeHUs

HMIxanaa
OLICHUBAHUSA

Onucanue

3aureHo

BrimotHeHBI Bce BUABI YUeOHOW pabOTHI, MPEIYCMOTPEHHBIE YUE€OHBIM IUTAHOM.
CTyneHT IEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB MPUBEICHHBIM B
TaONMUIIaX TOKa3aTesei, ONepupyeT MNPUOOPETCHHBIMH 3HAHHUSIMH, YMCHUSIMH,
HaBbIKaMH, IIPUMCHSACT UX B CUTYyallUAX MHOBBIIIICHHON CJI0KHOCTH. HpI/I O9TOM MOTYT
6I:ITI> AONYIICHBI HC3HAYUTCIBHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHA IIpU
AHATUTHYECKUX ONEpalHUsX, IEPEHOCE 3HAHUM U YMEHUHN Ha JPYrue KOHCTPYKLUH.

He 3auteno

He BbimonHeH oauH unu 60see BUAOB yueOHOM paboThl, MPETyCMOTPEHHBIX YUeOHBIM
maHoM. CTyI€HT IEMOHCTPUPYET HETOTHOE COOTBETCTBUE 3HAHU, YMEHHUI, HABBIKOB
NPUBEJCHHBIM B TaONMHUIIax MoOKa3aTeJel, IOMyCcKaloTCsd 3HAYUTENbHBbIC OIINOKH,
IIPOSIBIISIETCS. OTCYTCTBUE 3HAHUW, YMEHUM, HABBIKOB I10 Py ITOKA3aTENEH, CTYACHT
VCIBITHIBAET 3HAUUTEIbHBIE 3aTPYJHEHMSI IPU ONIEPUPOBAHUNU 3HAHUSMU U YMEHUSAMHU
IIPY UX NIEPEHOCE Ha IPYrUe KOHCTPYKIIUH.

7.3

OueHouyHbIE CpeICTBA

7.3.1. Texkyuuii KOHTPOIb
Bonpocs! 1J1s1 TEKYLIEro KOHTPOJISI yCIIeBAeMOCTH U MPOMEKYTOYHOI

aTTeCTallum 10 HToramM OCBOCHMA JUCIHUIIJIMHBI.

Bomnpoc DTalOHHBIN OTBET
ILII
1. Kakue cymecTByroT cTaguu IIpoexTHas K: TEXHUYECKOE
pazpadotku K/1? IIPEIIOKEHHUE, ICKU3HBINA IPOEKT, TEXHUYECKUM
npoekt; padouas KJI: PKJ[ Ha onbITHBIN
obpazen, PK]] na ceputo, PK/[ Ha eguanyHOE
U3JIEIIHE.
2. Uro Takoe TEXHHMYECKOE JIOKyMEHT, B KOTOpPOM (PUKCHPYIOTCS
3azanue? TpeOOBaHUS K MPOEKTY.
3. YTo Takoe KU3HEHHBIN LUK COBOKYITHOCTb SIBJICHUA M HPOLECCOB,
uznenus’? ITOBTOPSAIOIIASCS c IIEPUOJUYHOCTBIO,
ONPENEIIIEMONM  BPEMEHEM  CYILECTBOBAHMS
TUTIOBOW KOHCTPYKLWH U3JETUA OT €€ 3aMbICiia
70 YTWIM3ALUU WM KOHKPETHOTO dK3EMILULIpa




u3jgeianda OT MOMCEHTa  3aBCPIICHUA €TI0

IMPpOU3BOACTBA 10 YTUIIN3AlIUU

3a cueT yero 3MeKTPOMOOHIIb
6o1ee sHEprodPPexTUBeH B
CpPaBHEHUU C aBTOMOOMJIEM C
kiaccudyeckum JIBC?

3a cyeT peKynepaTuBHOIO TOPMOKEHUSI.

Kaknmu cnocobaMu MOKHO
OLICHUTHh TUHAMUYECKUE CBOMCTBA
aBTOMOOMJIS?

HpI/I IIOMOMLIHX pacyeTa I10 TArC U pacucra
10 COCIIIICHUIO.

YTo Takoe peKUMBI

COBOKYITHOCTh Harpy3oK,

Harpy>keHus? BO3JICUCTBYIOIIMX Ha JeTald B Ipolecce
AKCILTyaTalHH.

Yro TaKoe TArOBast ['padpuueckoe Ipe/ICTaBIICHUE

XapaKTepUCTUKA? 3aBUCUMOCTH KPYTSILEro

MOMEHTA/MOIITHOCTH/TATOBOTO yCWJIHS OT
YaCTOTHI BPAIICHUSI U CKOPOCTH.

YeM oOTIHMYAETCd TIATOBBIU
ANEKTPOABUTATEIb OT HETSTOBOTO?

Tsarosoun XapaKTepUCTUKON u
BO3MOXXHOCThIO paboTaTh Ha MEPEeMEHHBIX

pexuMax.

YeMm OTJINYACTCS
muddepeHnmanbias  CBSI3b  OT
OJIOKUPOBAHHOM?

B nuddepennnanbHoOi CBI3U KpyTsIIUe
MOMEHTHI Ha BBIXOJHBIX BajaxX OJMHAKOBBIE, a
UX YIJIOBBIE CKOPOCTH pasHble. B
OJIOKUPOBAHHOM — HA0OOPOT.

Kakue ocHOBHbBIE 371€MEHTHI
BXOJIAT B COCTaB pelyKTopa?

3y0uaTble Kojeca WU IEMHOW MPUBOI,
BaJIbl, MOJIIIUITHUKY, KApTEPHBIC ACTAIIH.

Kakue MapaMeTphl
KOHTPOJUPYIOTCSI TpU  pacuere
3y04aThIX KOJIeC Ha

OJITOBEYHOCTh? HazoBure mx
KPUTUYECKUE 3HAUEHUS.

3anac MpOYHOCTH HOXKKH 3y0a >= 1,4,

3anac MpOYHOCTH OOKOBOW MOBEPXHOCTH 3yOa
>=].

JInst yero HeOOXO UM HATST B
MOIIIUITHUKAX ?

JIJist TOYHOTO TTO3WITMOHUPOBAHUS BAJIOB
U (pUKcalu OT OUEHU.

Kakue
HUCIILITBIBAIOT BaJIbl

Harpy3Ku
B TIpoIiecce
paboThI?

OceByro, OKpY>KHYIO (TaHT€HIIUAJIbHYIO),
U3THOHYIO U paIualbHYIO.

Yro
CUCTEMBI TOAPECCOPUBAHUSA?

BXOOUT B COCTaB

Hanpasnsrommii  anmapar,

ynpyruu
AJIEMEHT, JeMIT(DUPYIOITUIT JIIEMEHT.




JIst 9yero mpuMeHsieTcs TsAra
[Tanapa? B yueM ee HeJOCTATOK?

Jliist nepeniayn GOKOBBIX CHJI OT KOJIEC Ha
Ky30B. [Ipu »TOM mnepemeleHus Ky3oBa WIH
MOCTa HE BEpTHUKaJbHBIE, B CBSI3U C YEM
HAOJFOTaeTCsl HECUMMETPUIHOE TTOBEICHUE

MOJIBECKH TI0 OOpTaM.

st 4yero IIPUMEHSIOT JImg  TOBBIIEHUST ~ TE€OMETPUYECKOU
OTKJIFOYAEMBbI CTaOUIIU3ATOP | MPOXOJAUMOCTH.
MONEPEYHON YCTOMUMBOCTH?

Yero MOXHO JOCTHYBL IIPH [TocTosHHBIX 3HAYCHUU

IIPUMEHEHUN MHOT'OpPBIYa)KHOU | KOHTPOJIMPYEMBIX ITApaMETPOB B 3aBUCUMOCTH
MO/ABECKU? OT Xo4a (Hampumep, NepelaTouHOro
COOTHOIIICHHUS).
Kax HaUTH panuyc ITocTpouts NEPIEHANKYJISPBI oT
oBOpoOTa? YIPABJISIEMBIX KOJIEC, IPOBECTH MIPSIMYIO OT OCH
HeynpasisieMblx  kosiec.  OT  TOYKH — HX
IIEPECEUEHHUSI OTIIOKUTH OTPE30K 10 LIEHTPA OCH
HEYIPABIIEMBIX KOJIEC U U3MEPUTH €T0 JUIUHY.
[Touemy [IPUMEHSIOT B memix OOCTMKEHHs CXOOUMOCTH
pYJEBYIO  Tpaleuuro, a  He | IepHeHAUKYJISIPOB KOJEC B OJAHON TOUKE/IJIs

IPSIMOYTOJIbHUK?

n30exxaHusi OOKOBOTO IMPOCKAJIb3bIBAHHA
KOJIE€Ca B ITOBOPOTE

B uem mnpeumymiectBa

Bnasoe Oombliie paboyux MOBEPXHOCTEH,

HEIOCTATKH JMCKOBOTO | JTy4IIIe OpraHu30BaHO OXJIQXICHUE,
TOPMO3HOTO MEXaHHW3Ma TMepesn | coxpaHeHne 3(P()EeKTUBHOCTH TOPMOXKEHHS Ha
06apabaHHbBIM? Oonee uMTENbHOE BpeMsi, HO pabouue
MOBEPXHOCTH HETEPMETHYHBI U TIOABEPKCHBI
0oJiee OBICTPOMY H3HOCY.
3a cuer dyero  mociue 3a cuer OwueHuil U paspexeHus B

TOPMOXKCHHSI KOJIOJKHA OTBOISATCS
oT aucka/6apabana?

TOPMO3HOM CHCTEME.

Kakue cymecTByloT BUIbI
TOPMO3HOTO NpUBOAA?

MexaHu4yecKuH, TUJIPABIIMYECKUH,

IMHEBMATUYECKUI, SJIEKTPUUECKUH.

JUiss  4ero  NOpHUMEHSIOTCA JUis pe3epBUpPOBaHUS B Cllydae BbIXOAA
MHOT'OKOHTYpPHBIE TOPMO3HBIE | U3 CTPOS OJTHOTO U3 KOHTYPOB.

CUCTEMBI?

[Touemy B I'PY30BBIX N3 cooOpakeHuit nzbexaHus neperpesa
aBTOMOOMIIAX npuUMeHseTcs | pabodero Tena, BOZMOXKHOCTH TMOAKITIOUYEHUS B
ITHEBMAaTH4YECKas TOPMO3Has! | OOLIYI0 MHEBMOCUCTEMY U BO30OHOBISIEMOCTHU
cucrema? BO3/lyXa U3 OKPY’KatoILEH Cpebl.




IIpeumyiecra
JIOHKEPOHHOU paMbl
HECYIIUM KYy30BOM.

nepen

bonbias IMpoaoJIbHAaA ) KECTKOCTD.

Kak HeoO0XxoauMo KpemnuThb

K 1neHTtpaM CTEHOK JIOHXEPOHOB C

IIOTIEPEUYUHBI K JIOHXKEpOHaM? HEOOJBIIMM  3a30pOM Uil K30ekaHMs
JETTaHALVY.
UTo MOXKET BBICTYIIUTH B OTtBepcTuss B HECylIeW  CHUCTEME,

poJii MHUIIMaTopa AedopManuu?

neppopalnu, yTOHbIIEHUS AIEMEHTOB

Kakue Mepnl mpuHUMAaOTCS

It o0ecrnedueHus — ITACCUBHOM

0€30I1acHOCTH BOJUTEIS u

MaccaXxupoB?

0e3macHOCTH,
AKTUBHBIX

I[Ipumenenne  pemHen
MOAYIIEK 0e30MacHOCTH,
MIOJATr0JIOBHUKOB, MSTKHX JI€TAJIEHM WHTEPHEPA,
YCUJICHHBIMU 3JIEMEHTAMH HECYLIEU CUC TEMBI ,

BOKpYT
HaIPaBJSIOIMMA TOJKANOTHBIX YCTPOICTB,

PacCIOI0KEHHBIMU CaJloHa,
YOPYTUMHU U IEPGOPUPOBAHHBIMU 3JIEMEHTaAMU
nepeaka aBTOMOOWIS JUIsi MaKCUMAalbHOTO
NOTJIOIIEHUS ~ 3HEpruum  aepopMaunudd U
«IPOTPAMMHUPOBAHUSD)

nehopMUPOBAHUS HECYILIEH CUCTEMBI.

mporecca

B yeMm 3aKJTIOYAETCS
ONACHOCTh 3aKPETUIEHUS TSAKEIIBIX

YCTPOMCTB Ha KpBbIILIe JIeKTpooyca?

[ToBrIimaercs PUCK CKJIIaAbIBAHWA KPbIIIN
IIPpH SKCTPECHHBIX TOPMOKCHUAX




Hepequb IK3AMCHAIIMOHHBIX BOIIPOCOB IO NUCIHUILJIMHE.

Beenenne. OCHOBHBIC IOHATHS

1. Haiite onpenenenne HUP u OKP. Ilepeuncnure sTansr HAP.

2. Jlaiite  ompeneneHne  noHATHS ~— «KOHCTpyKTOpCKas — JTOKyMEHTALMs.
[lepeuncnure cranuu paspadorku K/I.

3. Jlalite onpenenenue noHATHs « TexHuuecKoe 3aiaHue».

4. Jlaiite onpeneseHue nousTus « Ku3HeHHbIN UMK u3aenus». [lepeuncnure ero
OCHOBHBIE JTallbl.

IKCIUTyAaTAIMOHHbIE U HATPY304HbI€ PEKUMbI 3JIEKTPOMOOHIIeH

5. [IpuBeaute mpUMEpPHl OLIEHOYHBIX MapaMeTpoB 3JeKTpoMooOuneit. [laiite
onpeeaeHue NoHATUS « DHEProdPHEKTUBHOCTH.

6. Kakue mapameTpbl OLIEHMBAIOTCA MPHU OMNPENEIICHUN TATOBO-AMHAMHYECKUX
CBOMCTB RJIEKTPOMOOMIIA?

7. Kakumu  cmocobamMyi  MOXKHO ~ OIICGHUTH  JUHAMHUYECKHE  CBOMCTBA
AIIEKTPOMOOMIIS?

8. Maiite onpenenenue noustus «Pexum Harpyxkenus». [IpuBenure npumep
pexuMa Harpy>KeHUs! JIJIs1 IPOU3BOJIBHOTO AIEKTPOMOOKIISL.

9. JlaliTe  TIOHSATHE TATOBOM  XapakTepUCTUKUM. B yeMm 3akirodaercs
MPUHIUNHATBHOE OTINYUE TATOBOTO AJIEKTPOJABUTATENS OT HETATOBOTO?

TpancMuccus 3JIeKTPOMOOHJIsSE

10. [lepeuniciiure OCHOBHBIE CIOCOOBI Mepelayd KPYTAIIEr0O MOMEHTa OT
CUJIOBOM YCTAaHOBKH K BEAYIIUM KOJIecam 3JIEKTPOMOOHIIS.

11. Yem orimnuaetcs nuddepeHipanbas cBa3b 0T OJIOKUPOBAHHON?

12. Ilepeurcnute KIIFOYEBBIE AIEMEHTHI, BXOJIAIINE B COCTAB PEIYKTOPA.

13. Ilepeuncnure KiatO4YeBble OCOOEHHOCTH MPOEKTUPOBAHMUS CHUCTEMBI CMa3KU
PELYKTOPOB.

14. Kakue nmapaMeTpbl KOHTPOJUPYIOTCS MPHU pacyeTe 3y04aThiX KoJiec Ha
JOJrOBeYHOCTh? Haz0BUTE MX KPUTUUECKUE 3HAUEHUS.

15. Kakue Harpy3ku UCTIBITHIBAIOT BAJIbI PU pabOTE TPAHCMUCCUU?

16. JIis gero He0OXO UM HATST B IOAIIHUITHIKAX ?

Cucrema noapeccopuBaHus 3JIeKTPOMOOHNJIA

17. Yro takoe cucrema noapeccopuBanua? CoctaB CUCTEMBI IOIPECCOPUBAHUS
Y €€ CBOMCTBA.

18. OcHOBHBIE BUbI HAPABISIOMINX YCTPOUCTB MOIBECKH.

19. Knaccudukanus ynpyrux 31eMeHToB. X mpenuMyiiecTBa u HeJJOCTaTKU.
Yrpyras XxapakTepucTuKa.

20. Bugpl nemndupyromux 351eMeHToB. JlemMmdupyromas XxapakTepuCcTHKA.
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21. Crabunu3aTop NONEPEYHOM  yCTOMYMBOCTH. Pacdyer yrioB KpeHa
AIIEKTPOMOOMIISL.
PyneBoe ynpasiieHHe 3JIEKTPOMOOHJISE
22. CocTaB 1 CBOMCTBA PYJIEBOr0O yIIPABJICHUS.
23. TpeboBaHusl, NpeabIBISIEMbIE K PYJIEBOMY YIIPABIICHUIO.
24. Cxembl IOBOPOTA SIEKTPOMOOUIIS.
25. KunemaTu4eckue cXeMbl PyJIEBBIX PEEK.
26. KoHTposmpyemble napaMeTpbl IPU CUHTE3€ CXEMBbI TPANICLUH.
27. Tunel pee4HbIX PYJIEBBIX MEXAHU3MOB.
Topmo3Hoe ynpaBjieHue
28. Topmo3sHas cucrema. CocTaB U CBOMCTBA TOPMO3HOW CUCTEMBI.
29. TpeboBanus K TOpMO3HOM cucteme. TopMo3Has AUarpaMma.
30. Buxs! Topmo3HOTo npuBoja. [Ipenmyniectsa u HETOCTaTKH.
31. Onpenenenne HEOOXOAUMBIX TOPMO3HBIX MOMEHTOB.
32. PacueT 1uCKOBOTO TOPMO3HOI'O MEXAaHNU3MA.
33. Pacuer 0apabaHHOTO TOPMO3HOT'O MEXAHU3MA.

Hecymas cucrema

34. Hecymas cuctema. CBOMCTBa U KJIacCU(PHUKAILUSI HECYIIIUX CUCTEM.

35. Harpy304Hble peXUMBI 151 HECYLIUX CUCTEM

36. KiroueBble 0COOEHHOCTH MTPOEKTUPOBAHUSI TOHKEPOHHBIX paM.

37. KntoueBble 0COOEHHOCTH IPOEKTUPOBAHUS HECYLIUX KY30BOB.

38. KnroueBble 0COOEHHOCTH MPOEKTUPOBAHUS KAPKACHBIX HECYIINX CUCTEM.



