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1. Henun, 327244 ¥ IVIAHUPYEMble Pe3yJIbTaThbl 00y4YeHHUsI 110 JUCHMIIIMHE

K 0CHOBHBIM 1eJI15IM OCBOCHUS AUCHUILTUHBI «METOAbI pacueTa arperaToB U CUCTEM
ANEKTPUUIIMPOBAHHBIX TPAHCIIOPTHBIX CPEJCTBY CIEAYET OTHECTH:

— peanuzaisi OCHOBHOM oOpazoBatenbHOM mporpammbl (OOII) mo crenuanbHOCTH
23.04.02 «Ha3zemHble TpaHCIIOPTHO-TEXHOJOTUUYECKHE KOMILIEKChD), HAIpPaBICHHOCTh
23.04.02. «3OnexTpuduurpoBaHHbIE TPAHCIIOPTHBIE CPEACTBAY;

— (opmupoBaHue y 0O0y4aromuxcsi 3HAHUH O COBPEMEHHBIX NPHUHIIMMAX, METOAax
pacyeTa U MPOEKTUPOBAHUS Y3JIOB U arperaToB Ha3€MHBIX AJIEKTPUUECKUX TPAHCIIOPTHBIX
CPEJICTB;

— TIOATOTOBKA CTYACHTOB K CaMOCTOSITEIIBHOM JI€ATEIBHOCTH B COOTBETCTBHH C
TpeboBaHusIMU DeepaibHOrO roCyJapCTBEHHOIO 00pa30BaTENbHOTO CTaHAAPTA BHICILIETO
oOpazoBanus no crneunanbHocTH 23.04.02 «HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE
KOMILJIEKCh», TIpoduiib moarotoBku 23.04.02. «DnekTpuuImpoBaHHbIe TPAHCIIOPTHHIE
CPEICTBaY.

K ocHOBHBIM 3amayaM OCBOCHHUSA AUCIHUIUIMHBI «MeTOAbl pacyeTa arperaTtoB U
CUCTEM 3JICKTPUPHUIIMPOBAHHBIX TPAHCTIOPTHBIX CPEICTBY» CIIEAYET OTHECTH:

— (GOopMHpOBAaHME TIPEJICTABICHUS O KOMIUIEKCE 3KCIUIyaTallUOHHBIX CBOWCTB,
OTIPEACTIAIONIUX OCOOCHHOCTH (DYHKIMOHHPOBAHUS AIEKTPUYCCKUX TPAHCIOPTHBIX
CPEJIICTB, X CUCTEM U arperaros;

— OCBOEHHE OO0IIMX NPHUHIMUIIOB U OCOOEHHOCTEW METOJUK TEXHUYECKOTO ONMHCAHMS
YKAa3aHHBIX CBOWCTB;

— ¢opMHpOBaHHE HaBBIKOB MPOCKTHPOBAHWS Ha 0a3e W3YyYEHHBIX METOAMK
AIEKTPUUECKUX TPAHCIIOPTHBIX CPEACTB, WX CHUCTEM, arperaroB M BIUSHHUE Ha HUX
Pa3IMYHBIX KOHCTPYKTUBHBIX U BHEITHUX (PAKTOPOB.

OOyuenne mno gucuuiuiiHe «MeToasl pacuera arperatToB M CHCTEM
AMEKTPUPUIIUPOBAHHBIX TPAHCIOPTHBIX CPEACTB» HANPABICHO Ha (POPMUPOBAHUE Y
o0yJaroumxcst CIeayOMMX KOMIIETCHIIHNA:

Ko n HamMeHOBaHNe KOMIIETCHIIUH NHaukaTopbl 10CTHKEHUS
KOMIIETeHIUH
[TK-1. CnocoGeH npoBOAUTH HIIK - 1.1 3naer TeopeTnyeckue u
KOHCTPYKTOPCKOE COIIPOBOXKICHUE MPaKTUYECKHE CITOCOOBI JOCTHKEHUS 1IeTeit
npon3BoAcTBa U ucnbITannii ATC u ux IIPOEKTA
KOMITOHEHTOB *  IPUOPHUTETHI PEILICHU 3a1a4 IIpU

MIPOU3BO/ICTBE, MOJICPHU3AIMH U PEMOHTE
AIEKTPOMOOHIIEH MX TEXHOIOTHIECKOTO
000pyZI0BaHUS M KOMIUIEKCOB Ha UX 0a3e

UNIIK - 1.2 Ymeer

*OLIeHUBATh 3()(HEKTUBHOCTH U CIIOCOOBI
JIOCTH>KEHMS LENEeH POEeKTa

*PacCTaBIATh NPUOPUTETHI B PELIICHUH 3a/1a4
IIPY TIPOU3BOJICTBE, MOJICPHUBAIIUH U




PEMOHTE AJIEKTPOMOOHMIIEH MX
TEXHOJIOTUIECKOTO 000PYAOBaHUS U
KOMIUICKCOB Ha X 0aze

UIIK-1.3. Biageer

* OIICHKOM () (PEKTUBHOCTH U CITOCOOOB
JOCTYDKEHUS TIeTIeH TPOeKTa

*MeTOaMH (OPMYTUPOBAHUS TPHOPUTETOB
peleHus 3a1a49 Py IPOU3BOJICTBE,
MOJICPHHU3AIUU U PEMOHTE IEKTPOMOOHUIICH
UX TEXHOJIOTHYECKOTO 000pYyI0BaHUS U
KOMIUICKCOB Ha UX 0aze

2. MecTO TMCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuunnuHa «/[nHaMmudeckoe MOJIEIMPOBAaHNE HA3€MHBIX TPAHCIOPTHBIX CPEACTB
Ha DJIGKTPUYECKOW TATE» OTHOCHUTCA K dYacTH, (popMupyeMod ydaCTHHKaAMHU
oOpa3oBareNnbHBIX OTHOIIEHUM Omoka bl «/lucrumaumael  (MOJyNIH)»  OCHOBHOM
00pa3oBaTeIbHON MPOTPAMMBI MAaTUCTPATYPHI.

«MeToapl pacyeTa arperaToB M CHUCTEM AJICKTPU(PHUIIMPOBAHHBIX TPAHCIIOPTHHIX
CpPEICTB» B3aMMOCBSI3aHA JIOTMYECKU M COJAEPKATEIbHO-METOAUYECKH CO CIEAYIOIINMU
nucuurinHamMuy 1 npaktukamu OOIT:

*  Marematuueckoe MOJIeTUPOBaHNE PabOUYUX MPOIECCOB aBTOMOOMJIS.
*  IludpoBbie TEXHOJOTUHN B aBTOMOOUJIECTPOCHUH.
* Cucremsl ynpaBJICHUS ABUKECHUEM DJIEKTPUUYECKUX TPAHCIIOPTHBIX CPEJICTB.

* OcHOBbl  pa3palOTKM M  TECTUPOBAHMUS  AJTOPUTMOB  YNPABJICHUS

QJICKTPHUYCCKHUX TPAHCIIOPTHBIX CPCACTB.

3. CTpyKTYypa H coJep:KaHue TUCUMIIMHBI
OO11ast Tpy1I0EMKOCTh TUCIMILIMHBI cOCTaBysIeT 5 3aueTHbIX equnuil (180 yacos).

3.1 Buabl yueOHOIi padoThl M TPYI0EMKOCTH
(o hopmam 0OyueHUS)

3.1.1. Ouynas ¢popma oOyueHuUs

Ne K CemecTpsl
. JINYECTB
n/n Buj yue6Hoii pagoTh OHECTBO 2
4acos
1 AyIMTOPHBbIEC 3aHATHS 36 36
B Tom uncne:




1.1 | Jlexkuun 18
1.2 | CemuHapckue/mpakTHYECKUE 3aHATUS
1.3 | JlaGopaTopHbIe 3aHATHS 18
2 CamocrosiTebHas padora 144 144
3 IIpoMe:kyTOoUHasI aTTecTALUSA
DK3aMeH
Hroro 180
3.2 Temaruyeckuii NJIaH U3YYEHUS TUCHUIIMHBI
(o ¢popmam 0OyUeHus)
3.2.1. Ounas ¢popma oOy4yeHHS
TpynoemkocTs, yac
AynutopHas padora g
T s | 5 3 E
Ne Pa3nesbl/TeMbl - S R = 5 S
n/n JUCHHUILINHDI § = :%)h § e g S g =
= | E| Eg| 25| EE|¢Ce
S | 8B | gg Es| £8
SE|=85g|8
1 BBenenue. OCHOBHBIE HOHSTHSL. 18 2 - 2 - 16
2 OKCIUlyaTallUOHHBIE U HATPY304HbIE 18 2 - 2 - 16
PEXUMBI 3JIEKTPOMOOUIIEH. .
3 TpancMuccus 31eKTPOMOOHIIS. 18 2 - 2 - 16
4 Cucrema noapeccopuBaHus 18 2 - 2 - 16
ANEKTPOMOOHIIS
S) PyneBoe ynpapieHue 3JeKTPOMOOHIIS 18 2 - 2 - 16
6 Topmo3Hoe yrpaBiieHue. 18 2 - 2 - 16
U Hecymas cucrema. 18 2 - 2 - 16
8 [IpumeHeHne nogaTIuBbIX 3JIEMEHTOB B 18 2 - 2 - 16
JTMHAMUYECKUX MOJICIISIX
0 OCHOBBI COBMECTHOTO MOJICIIMPOBAHUS 18 2 - 2 - 16
B IIPOTPAMMHBIX KOMITJICKCAX.
Hroro | 180 18 - - - -

3.3 Conep:xanue TUCHUILIHHBI

Copep:xanue pa3aesioB IMCUUIIMHDBI:

BBenenune. OCHOBHBIE IOHATHS.

HUP u OKP. KoHcTpyKkTOpCcKass JOKyMEHTaLMS.
Texunueckoe 3ananue. JKU3HEHHBIN UK U31eus. Pojib MApKETUHIOBBIX UCCIIEIOBAHUM
B pa3pabOTKe U3ENHS.

IKCIIIYATALMOHHBbIC M HATPY304HBbIE PEKUMbI 3JIEKTPOMOOHUIICH.

Cragun pazpabotrku KJI.

OueHouHbIE MapaMeTpsl deKTpoMoOuse. JHeprodPPeKTUBHOCTh TPAHCIIOPTHOTO
cpenctBa. TSAroBo-AMHAMUYECKHME CBOMCTBA AJIEKTPOMOOMIECH. Pexumbl Harpyx eHus
AIIEKTPOMOOHIICH.

Tpancmuccus 3J1eKTPOMOOIIIA.




[IpyHIMIIBI ¥ OCHOBHBIE CXEMbI TpaHCMHUCCHI s3nekTpomoduneii. Coctas
TpaHcMuccuu. Iloxoapl K MPOEKTUPOBAHUIO U pacueTy 3yOyaTblX Mepeaad, BajoB U
KapTepHbIX JAeTaneil TpaHcMuccuH. OCOOEHHOCTH NPOEKTUPOBAHMSI CHUCTEMBI CMAa3KH.
MeTtoauku nooopa NOAINUITHUKOB.

Cucrema nmoapeccopuBaHus 3J1EKTPOMOOHIIS.

CocTaB M CBOMCTBa CHCTEMBI MOApPECCOpUBaHUA. TpeOoBaHUs, NPEAbIBIIEMbIE K
nojseckaMm. Knaccudukanus HarpaBisitolux ycTpoicTB. CHHTE3 KMHEMATUKU TIOJIBECKH.
Knaccudukanuss ynpyrux dSJeMEHTOB. MeToAsl pacueTa YOPYIHMX 3JIEMEHTOB.
Knaccudukanuss nemndupyomux >3JeMEHTOB. MeToabl pacdyera AeMIPHUPYIOIINX
aneMeHToB. PacueT crabunmsaropa nmonepeyHon ycToiMurnBOCTH.

PyJsieBoe ynpaBjieHue 3J1€eKTPOMOOHIISL.

CoctaB u cBOiicTBa pyneBOro ympasieHHs. TpeOoBaHMs, NpPEaBIBISIEMBIE K
pyiaeBoMy ympaBiaeHH0. OCHOBHbIE TEPMHHBI M CIIOCOOBI OpraHU3alUU PYJIEBOIO
ynpasieHus. CHHTE3 KUHEMAaTHKH pyJeBoro ympasiieHHs. CorilacoBaHue pyJeBOTO
yhpaBieHHs U noABecku. KOHCTpyKIKs 3JIEMEHTOB PyJIEBOrO MPUBO/IA.

Topmo3Hoe ynipaBieHnue.

CoctaB u cBoiicTBa TOpMO3HOW cucTeMbl. OCHOBHbIE TepMUHBL. TpedoBaHus,
npeabsBIsieMble K TOPMO3HBIM cuctemaMm. Kiaccudukanus TopMo3HbIX cucteM. Pacuer
TOPMO3HBIX MEXaHU3MOB.

Hecymas cucrema.

CpoiicTBa M Kiaccu(UKaUsl HECYIIMX cUCTeM. TpeOoBaHMs, MPEAbIBISEMbIE K
HecylluM cuctemaMm. Harpy3ouHble pexuMbl Hecymux cucteMm. llogxomsl K
NPOEKTUpOBaHUIO paM. [loaxoapl K IMPOEKTUPOBAHUIO HECyIIMX Ky30BOB. [loaxomsl k
IPOEKTUPOBAHUIO KapKacHbIX Hecymux cucteM. CrnocoObl oOecreueHuss MacCUBHOU
0€30MacHOCTH AICKTPOMOOHIIEH.

3.4 TemaTuka ceMMHAPCKHUX/MIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA
3.4.2. JTaGopatopHbI€ 3aHATHS

Temal. CoctaB Tpancmuccuu. [logxoas! K MPOEKTUPOBAHUIO U pacyeTy 3yOUaThIX epeaad,
BAJIOB U KapTEPHBIX JAETANEH TPAHCMUCCHH.
Tema 2. [Toaxoapl K TPOEKTUPOBAHUIO HECYLIUX Ky30BOB. [101X0AbI K IPOEKTUPOBAHUIO
KApKAaCHBIX HECYIIIUX CHCTEM

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

OTCYTCTBYIOT KYpCOBBIE ITPOCKTHI COTJIACHO YYEOHOMY TUIaHy

4. YueOHO-MeToaAu4ecKoe U nH(popManMoOHHOE o0ecreueHue

4.1 Hopmatusnblie 1okyMeHTbI 1 'OCThbI

I'OCT 2582-2013 MEXIOCYJIAPCTBEHHBII CTAHJAPT MAIINHBI
SJIEKTPUYECKHUE BPAILAIOIIUECA TAT'OBbBIE O6mue TexHuyeckue ycaoBus



['OCT 2582-2013. Mamusbl 3JeKTpUYECKre Bpamaronmecs Tsaropeie. OOmme
TEXHUYECKUE YCIOBHS

4.2 a) OCHOBHAs JINTEPATYpA:

[IpoexTupoBaHue MOTHOMPUBOIHBIX KoJiecHBIX MamuH: B 3T. T.3/ b.A. Adanacwes, b.H.
benoycos, JI.®. XKernos u np.; [Tox pen. A.A. Tlonyurana.-M.: U3g-Bo MI'TY um. H.D.
baymana, 2008.- 432 c.: uin.

Paiimmens 1. laccu aBTOMOGHIIS: DIIEMEHTbI noasecku/Ilep. c Hem. A.JI. Kapnyxuna;
nox pexn. I'.I'. I'pumacoBa. — M.: MammHocTpoenue, 1987. — 288 c.: i

Paitmmens U. [laccu aBToMoOMIs: AwmopTuzatopsl, muHb 1 kojeca/llep. ¢ vem. B.II.
Aranosa; [Tox pen. O.[0. 3natoBparckoro. — M.: Mammnoctpoenue, 1986. — 320 c.: .

[Tapxunosckuii .I". ABTOMOOMIIBHBIE JINCTOBBIC PECCOPBL. — 2-€ U3I., Iepepad. u oM. —
M.: MammHoctpoenue, 1978. — 232 c., ui.

Jlapun B. B., Teopus ABM>KEeHHSI TOJIHOMPUBOIHBIX KOJIECHBIX MalvH: yueOHuk/ Jlapun B.
B.: UzpnarensctBo MI'TY um. H. 3. baymana, 2010. - 391 c.

PacueT Ha MPOYHOCTH M BBIHOCIMBOCTD 3yOUaThIX KoJiec arperata TpaHcMuccuu/A.b.
®omunbIX. — u3gareabctBo MI'TY um. H.D. baymana, 2019. — o6beMm 46 c.: ui.

Paitmniens . 1llaccn aBToMOGHIIS: PyneBoe ynpasnenue/Ilep. ¢ nem. B.I1. Aranosa; [Toxg
pen. A.A. T'ans6peiixa. — M.: Mammunoctpoenune, 1987. — 232 c.: ui.

Paiimmiens WM. Illaccu aBToMo6mis./Cokp. niep. 1 Toma 4 ¢ vem. m3x B.I1. Aranosa; Ilox
pen. U.H. 3BepeBa. — M.: Mammnoctpoenue, 1983. — 356 c.: n.

MexaHnuka Ha3eMHBIX TPAHCIIOPTHO-TEXHOJOTHYECKHUX CPEICTB : yued. mocobue / 3y30B B.
H.; MI'TY num. H.O. baymana. — M.: uzn-so MI'TY um. H.O. baymana, 2015 c.: mi. —
bubnuorp.: c. 184. — ISBN 978-5-7038-4097-9.

4.3 0) noNoJIHUTE/ILHAS JINTEPaTypa:

AnypoeB B.U. CnpaBouHuk KoHcTpyKkTOpa-mamuaoctpoutens: B3 . T.1.—8-e u3n,,
nepepab. U nomn. [Mox pea. U.H. XKectkoBoii. — M.: Mamunoctpoenue, 2001. — 920 c.: u.

Jlykun ILIL., l'acnapsau I'.A., PogquonoB B.®. KonctpyrupoBanue u pac4€T aBTOMOOHIIS.
M., «MamuHocTpoenuey, 1984r. 376 ctp.

P.IT1. KymBua, U.B. .B. Ynuekun «I1laccu aBTomoOuisi. KOHCTpYKIIUS U 5JIEMEHTHI
pacuétay M. MI'I1Y, 2014r. 555 ctp. ABtomMoOuu. KOHCTpYKIIHS, KOHCTPYUPOBAHHUE U
pacuér. Cucremsl ynpasiaeHus U xoaoBas yacTh. [lox pena. A.W. I'punkeBruya, MH., Beicias
mkona, 1987r. 200 ctp.

OctpenoB A.B. ABromoOusnbHbIe ToaBecku. YacTs I: yueOHOe mocoOue it CTyIEHTOB
BY30B, O0yUaIOIIUXCs IO CIIEMUATBHOCTH «ABTOMOOMIIE- U TpakTOpocTpoeHue» / A.B.
Octpenos, I1.A. Kpacasun, B.B. Boponun, JI.A. [1aBnoBa. — M.: MI'TY «MAMUI», 2011. — 162
c.

Yuuekun U.B. KonctpyupoBanue u pacuet maccu aBromo0iis. [IpoextupoBanue
cueruienus: yueonoe mocooue. — M.: MY, 2010. — 120 c.

Mapunos B.M., Kpym6onsar JI.H., Mapunkun A.Il. [Inanetapubsie kopoOku nepeaay
KOJIECHBIX M ryceHHnuHbIX MammuH / [Tox o6m. pex. B.M. lllapunosa. — M.: MI'TY «MAMI»,
2001. - 142 c.

[Ty3ankoB A.I'. ABToMOOHIH. Y CTPOHCTBO aBTOTPAHCIIOPTHBIX CPEACTB: yucOHHUK (8-¢
u3., nepepad.). — M.: Akagemus, 2013.— 560 c.

B) MPOTpaMMHOE 00eCTICUCHHE Y HHTEPHET-PECYPCHI:



HHTEepHET-peCypChl BKIIOYAIOT YIeOHO-METOJHUECKHE MAaTEPHAIbl B SIIEKTPOHHOM BH/IE,
npeacTaBieHHbIe Ha caiTe http://lib.mami.ru/.

4.4  JluueH3HOHHOE U CBOOOJHO pacnpocTpaHseMoe IPorpaMMHoe odecrieyeHne

1. IIporpammuoe o6ecneuenre Ansys Motor-CAD 1t mpoeKTUPOBaHUS AICKTPUICCKUX
MaIllH
2. Office / Poccuiickuii makeT 0()MCHBIX IPOrpaMM

45 CoBpemeHHbIe Tpo(deccHOHATbHbIE 0a3bI JaHHBIX U
HH(POPMALHOHHBIE CIPABOYHbIE CHCTEMbI

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

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

3.  Koncynprant [lmtoc - cipaBovHast mpaBoBasi cucteMa (JIOCTYII IO JIOKAJIBHOM CETH C
KOMITBIOTEPOB OMOJIMOTEKH)

4.  CJ1O Mockogckoro Ilonutexa

5. MartepuajibHO-TEXHHYeCKOe oOecriedeHue

CneunanusupoBanubie aynautopun «llepenosas nnxkenepnas mkonay»: AB4701 u
AB4710 OCHAILICHHBIE MIPOEKTOPOM, DKPAHOM, [I9BM.

Crnenuann3opoBaHHbIE ayAUTOPUH

6. MeToauyeckne peKoMeHIauu

6.1 MeToanueckue peKOMEHIAIUH I MPENoAaBaTesl 0 OPraHNu3aANU
o0yueHust

OCHOBHBIM TpeOOBaHMEM K MPENOAABAHUIO JUCIHIUIMHBL SIBJISETCS TBOPYECKUU
npoOJIEMHO-TUATIOTOBBIN  MOJXOJ, MO3BOJIAIOIIMN IOBBICUTh MHTEPEC CTYIAEHTOB K
COJIepKaHUI0 yueOHOTO MaTepHaia.

OcHoBHast popMa U3yHEeHHUS U 3aKPEIUICHUS 3HAHUI 10 3TOM AUCUUILIMHE — JIEKIHH
u JjabopatopHble 3aHsATHS. [IpenojaBaTenbs JOMKEH MOCIEAOBATENbHO BBIYUTATDH
CTyZACHTaM P JIEKLIH, B XOJE KOTOPBIX CIEAYET COCPEAOTOUYNTh BHUMAHHUE HA KIIFOUEBBIX
MOMEHTAaX KOHKPETHOTO TEOPETUYECKOr0 MaTepuana, a TAK)KEe OPraHU30BaTh IPOBEICHUE
7a00paTOPHBIX 3aHATUN TaKUM 00pa3oM, YTOObI aKTMBU3UPOBATH MBIIIIEHUE CTYAEHTOB,

CTUMYJIHUPOBATb CAMOCTOATCIbHOC MU3BJIICYHCHUC WMU HGO6XO)IPIMOﬁ I/IH(l)OpMaL[I/II/I u3
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Pa3IMYHBIX MCTOYHUKOB, CPABHUTEIIBHBIM aHAJIN3 METOAOB PELICHUM, COINOCTABJICHUE
MOJIYYCHHBIX PE3yIbTaTOB, (DOPMYIUPOBKY W apTyMEHTAITUI0O COOCTBEHHBIX B3IJISIO0B Ha
MHOTHE CIIOPHBIE TPOOIIEMBI.

OcCHOBY y4eOHBIX 3aHSTHI MO JUCHUIUIMHE COCTABISIIOT JICKIIMOHHBIEC 3aHsTHs. Ha
MIEPBOM 3aHITHH 0 JTAHHOW Y4eOHON UCUHUILIIMHE HEOOXOAMMO O3HAKOMUTH CTYACHTOB C
IOPSAKOM €€ HM3YYEHHMS, PACKPBITh MECTO U pPOJIb JUCLUIUIMHBI B CHUCTEME HayK, €€
MMPAKTUYECKOE 3HAYECHHE, OTBETUTH HA BOIPOCHI.

Teopernueckoe M3ydyeHUE OCHOBHBIX BOIIPOCOB pPa3ACiOB JUCUUIUIMHBI JTOJHKHO
3aBepIIAThCs MpaKTHYEeCKo pabotoi. Tembl 3amad, MpeasiaraeMbIX CTyACHTaMm IS
pelieHus Ha 1abOpaTOPHBIX 3aHITHUSX, TOKHBI ObITh MAKCUMAJIBHO MPUOIUAKEHBI K TEMaM
MOCJICTHUX JICKIIUHN 110 TAHHOM JTUCIUTIUINHE. B CBSI3M C yKa3aHHBIM, 11€J1eCO00pa3eH TECHBIN
KOHTAKT JIEKTOpa C MPENoaBaTeIsIMU, BEAYIIUMHU JJaOOpaTOPHbBIC 3aHSATHUS.

N3ydyenne pgucnmiuimHbl —3aBepmiacTcss dk3amMeHOM. OIleHKa  BBICTaBIACTCS
mpernojiaBaresieM U o0bsBIseTCs 1mocie orBera. [IpenogaBarens, MPUHUMAIOITUN YK3aMEH,

JIMYHO HECET OTBETCTBEHHOCTH 3a IMPaBUJIBHOCTDL BBICTABJICHUA OLICHKMU.

6.2 MeToauueckue yKazaHus JAJisi 00y4aIOIIUXCS 110 OCBOCHU IO TUCITUTITIHHBI

CamocTosiTenbHass paboTa CTYACHTOB MPEJACTABISICT COOOM Ba)KHEHIIIEE 3BEHO
y4eOHOro mpoiiecca, 0e3 MpaBUIIbLHONM OpraHu3alui KOTOPOTO OOYYaIOIIUHCA HE MOXKET
OBITh BBICOKOKBATM(UIIMPOBAHHBIM BBIMTYCKHUKOM. CaMocCTosiTeIbHAsi padoTa sIBISETCS
OJIHUM M3 BHJIOB Y4COHBIX 3aHATHM. Llemp camocrosTenbHONW pabOThl — MPAKTHYECKOE
YCBOEHHE CTYJICHTAaMH BOIPOCOB YCTPONCTBA TPAHCIIOPTHBIX CPEJCTB, pacCMaTPUBAEMbIX
B IIPOIIeCCe M3YYCHUS NUCIUILIMHBIL. CaMocTosTeIbHas paboTa CTyICHTOB HampaBjcHa Ha
U3YYCHUE TEOPETHYECKOTr0 Marepuaja, MOATOTOBKY K JIEKIIMOHHBIM, J1A0OPATOPHBIM,
BBITIOJTHEHNE KOHTPOJIBHBIX 3aJJaHUM.

AynutopHasi caMoCcTosITeNbHAs paboTa Mo JUCIUIUIMHE BBITIONHSACTCS Ha y4EeOHBIX
3aHATUSIX T0J] HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPENOAABaTENsl U IO €ro 3aJaHuIo.
BreaynuTtopHasi caMocTOsTe€NIbHAasE paboTa BBIMOJHACTCS CTYJAEHTOM IO 3a/JaHUIO0
MpernojiaBaresis, Ho 0€3 ero HeMOCPEACTBEHHOTO yUaCTH.

3aayaMM CaMOCTOSITENIbHOM pabOThI CTYAECHTA SBJISIFOTCSL:



- pa3BUTHE HaBBIKOB CAMOCTOSTENILHON Y4eOHOM paboThI;

- OCBOEHUE COJIEP>KaHUS JUCIUILITNHBL

- yriry0JieHHue cojiepKaHusl 1 OCO3HAHUE OCHOBHBIX TOHSATUH TUCIUTUINHBI;

- UICTIOJIb30BaHUE MaTepuaia, COOPaHHOTO U MOJIYYEHHOTO B XOJI€ CAMOCTOSITEIbHBIX
3aHATHH 17151 9 (HEKTUBHOM MOATOTOBKH K AU(HEepEeHITMPOBAHHOMY 3a4eTy M DK3aMEHY.

CtyaeHT AO0JKeH MOMHUThH, YTO HAUYMHATH CAMOCTOSTEIbHBIC 3aHSTHUS CIENYEeT C
IEPBOTO CEMECTpa W TPOBOAUTH WX peryimsipHo. Kaxnplii cTylaeHT JOJMXKEeH cam
IUIAaHUPOBATH CBOIO CAMOCTOSITENIbHYIO pPabOTy, HCXOHs W3 CBOUX BO3MOXXHOCTEH U
OPUOPUTETOB. DTO CTUMYJIUPYET BBINIOJIHEHHE palOThl, CO37aeT Oo0Jee CHOKOWHYIO
00CTaHOBKY, YTO B UTOTE MOJOKHUTEIHHO CKa3bIBACTCA HA YCBOSHUHU MaTepHaa.

CTyneHT NOKEeH MOMHUTh, YTO B IpoLEcce OOY4YEHHs] Ba)KHEHIIYIO POJb UIPAeT
camocTosiTeNlbHasE paboTa ¢ TEXHUYECKOW muTeparypoil. Hayumtbes pabotath ¢
TEXHUUYECKON JIUTEepaTypoll - BakKHEWINas 3ajada CTyJeHTa. be3 »Toro HaBblka OyneT
Yype3BbIYAHO TPYAHO H3y4yaThb MPOTPaAaMMHBIA MaTepuan, U MHOrO BpeMeHH Oyner
MOTPAvYCHO HEPAMOHAIBHO. PaboTa ¢ TEXHHUECKOH JTUTepaTypOil CKIIaIbIBACTCS M3 YMEHUS
noo0paTh HEOOXOAMMBIE KHUIH, pa3o0paThCsi B HUX, 3aKOHCIEKTHUPOBATh, BBIOPATH

TJIaBHOC YCBOWTH U IIPUMCHUTDH Ha ITPAKTHUKE.

7. ®OH/ O1IEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISAA U OLIEHMBAHUSA Pe3yJIbTATOB 00yUYeHHS

B mpomecce oOydeHuss UCHOJNB3YIOTCS  CIEAYIOIIUE  OIECHOYHBIE  (HOPMBI
CaMOCTOSITEJIbHOM pabOThl CTYJEHTOB, OIICHOYHBIE CpPEICTBA TEKYIIEr0 KOHTPOJISA
YCIIEBAEMOCTH Y MTPOMEKYTOUHBIX aTTECTAIIUN:

— TPOBEACHUE JIEKUUA B JUAIOTOBOM PEXUME, IO3BOJIAIONIEM OCYIIECTBISThH
HEMPEPBIBHBIA  KOHTPOJIb  BOCHPUSATHS  CTYJCHTAMU BOCHPHUSTHS  TEKYIIETo
MaTepuana;

O1ieHOYHBbIE CpeICTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIbHBIE
BOIIPOCHKI B IIPOIIECCE MPOBEACHUS KOHCYJIbTUPOBAHUS CTYACHTOB 10 XO/1y UYTCHUS JICKIIUH.
OOpa3rpl  KOHTPOJBHBIX ~ BOMPOCOB  JIJISi  TPOBEACHHUS  TEKYIIETO  KOHTPOJIA,
HK3aMEHAIMOHHBIX OMJIETOB IPUBEACHBI B MPUIIOKEHUH 3.



Onucanue

BrimonHeHnsl Bce BHIBI yueOHOH paboThHI, MPEeIyCMOTPEHHBIE YYEOHBIM ILIAHOM.
CTyaeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHWUM, YMEHUW, HABBIKOB IIPUBEACHHBIM B
Tabnuiax IoKaszareseil, onepupyer MNpPUOOPETEHHbIMU 3HAHUSMHU, YMEHHSIMH,
HaBbIKaAMH, IIPUMEHSET UX B CUTYalHsX MOBBIIIEHHOW cl0XHOCTH. [Ipu 3TOM MOryt
ObITh JIOMYIICHBl HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHUS IpU
AHAJIMTUYECKUX OIEpaLUsiX, IEPEHOCE 3HAHUI U YMEHUN Ha APYrue KOHCTPYKIIUH.

He BbinosHeH oauH uiu 60s1ee BUAOB yueOHOM paboThl, IPeayCMOTPEHHBIX YU€OHBIM
w1aHoM. CTyIEeHT IEMOHCTPUPYET HENIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB
IPUBEJCHHBIM B TabiauIax IOKa3aTeNel, IOMyCKaroTCsl 3HAUYUTENIbHbIE OIIMOKH,
IIPOSIBJISACTCS OTCYTCTBHE 3HAHWM, YMEHUM, HABBIKOB I10 PSAY ITOKA3aTeNeH, CTYACHT
HCIIBITBIBAET 3HAYNTEIIbHBIEC 3aTPYAHEHUS IPHU ONIEPUPOBAHNY 3HAHUSMHU U YMEHUSAMU

7.2 IIkanau KpUTEPpHU OLIEHUBAHUS Pe3YJIbTATOB 00y4YeHUs
HIxkana
OLICHUBAHUA
3auTeHo
He 3auteno
IIpY UX IIEPEHOCE Ha IPYyrue KOHCTPYKIIUH.
7.3  OueHouHbIE cpeICTBA

7.3.1. Texkyuuii KOHTPOJIb
Bonpocek! 17151 TEKylero KOHTPOJIsi yCneBaeMoCTH U IPOMeKYTOYHOI

arTreCcrTalmu 110 uToraMm OCBOCHMUA JUMCHUIIINHBI.

Bompoc OTaJOHHBIN OTBET
ILIT
1. Kakue cymiecTByroT craauu [IpoextHas KII: TEXHUYECKOE
paszpabotku K/[? MPEIIIOKEHNE, SICKU3HBIN MTPOEKT, TEXHUYECKUHI
npoekt; padouas KJI: PKJl Ha onbITHBIN
obpazen, PKJI na cepuro, PKJl na enunuunoe
1563 (1)1 (S8
2. Urto Takoe  TEXHUYECKOE JIOKyMEHT, B KOTOPOM (DUKCHUPYIOTCS
3aianue? TpeOOBaHUS K TIPOCKTY.
3. YT0 Takoe KU3HEHHBIN [TUKII COBOKYIMHOCTh SIBJICHUWA W MPOIIECCOB,
n3nenus’? MTOBTOPSIIOLLIASICA c MEPUOIMYHOCTBIO,
ONpPEAEIAEMON  BPEMEHEM  CYIIECTBOBAHUS
TUNIOBOM KOHCTPYKIIMU U3JETUA OT €€ 3aMbICIIa
JI0 YTUIN3AlMKU WA KOHKPETHOTO 3K3eMIUIspa




n34CInA oT MOMCHTA 3aBCPUICHUSA €ro

MPOM3BOACTBA 0 YTHIN3ALUU

3a cYeT 4ero 3NeKTPOMOOMITb
6osiee sHEeprodP(HEeKTUBEH B
CpPaBHEHHUU C aBTOMOOUJIEM C
knaccuueckum JIBC?

3a cueT peKyInepaTuBHOTO TOPMOKEHUSI.

Kakumu cnoco0amMu MOXKHO
OLICHUTH TUHAMHUYECKHAE CBOMCTBA

[Ipu moMonu pacyeTra 1o TiIre U pacuera
10 CLEIUICHHUIO.

aBTOMOOWIIS?
Yto Takoe pexuMbl CoBOKYIHOCTB Harpys3ox,
HarpyxeHus? BO3JICHCTBYIOIIMX HAa JI€Tald B IIpolecce
AKCIUTyaTal1H.
Yro TaKoe TATOBasI I'paduueckoe IIPEJICTaBICHNE
XapaKTepUCTHKA? 3aBHCHUMOCTH KPYTALLIETO

MOMEHTa/MOIITHOCTH/TATOBOTO YCUJIUSL OT
YaCTOThI BpAILIEHUS UJIA CKOPOCTH.

YeM oTaIu4aeTca TITOBBIA
AJEKTPOABUTATEH OT HETSATOBOTO?

Tsarosoi XapaKTEPUCTUKON u
BO3MOXXHOCTBIO pabOTaTh Ha MEPEMEHHBIX

PCKUMaAX.

Yem OTJINYAETCS
mupdepennpanpias  CBSI3b  OT
OJIOKUPOBAHHOM?

B nuddepenunanbHoi CBSI3U KpyTsILne
MOMEHTBI Ha BBIXOJHBIX BajaxX OJAMHAKOBBIE, a
MX YTIJIOBBIE CKOPOCTH pa3Hble. B
OJIOKUPOBAHHOI — HAOOOPOT.

Kakue ocHOBHBIE 3JI€EMEHTHI
BXOJIAT B COCTaB peAyKTOpa?

3y0OuaThie Kojeca WM IEIMHOM MPHUBOJ,
BAJIbI, TOJUIUITHUKY, KAPTEPHBIC JETAIH.

Kakue rapameTpol
KOHTPOJIMPYIOTCSL MOpPH  pacyeTe
3y04aThIX KOJIEC Ha

OJITOBeYHOCTh? HazoBute ux
KPUTHUYECKHE 3HAUYCHUSI.

3amac MPOYHOCTH HOXKHU 3y0a >= 1,4,
3arac MPOYHOCTH OOKOBOM MOBEPXHOCTH 3yda
>=1.

J11s yero He0OXO UM HATHT B

21]'[5[ TOYHOT'O IMTO3UIIMOHUPOBAHMA BAaJIOB

MOAIINITHUKAX ? 1 (huKcanyy OT OMESHUH.

Kaxkne Harpy3Ku OceBy10, OKpY>XHYIO (TaHT€HLIMAJIbHYIO),
UCIBITBIBAIOT Bajbl B IPOLECCE | H3THOHYIO U PaIUABHYIO.
paboThI?

Yro BXOAMT B  COCTaB Hanpasnsrommin ~ anmapar,  ynpyrui

CHUCTEMBI IOJIPECCOPUBAHUS?

AJIEMEHT, JeMI(UPYIOLIUI 2JIEMEHT.




Jl71g 9ero npuMeHsieTCsl TAra
[Tanapa? B yem ee HepocTaToOK?

Jlna nepenayn OOKOBBIX CHJI OT KOJIEC Ha
Ky30B. IIpu sTOM mnepememenus Kys3oBa WU
MOCTa HE BEPTHUKAJbHBIC,
HA0JII0JaeTCsl HECUMMETPUYHOE ITOBECHHE

B CBiA3M C YCM

IIOABCCKH ITIO 60pTaM.

st 4ero MIPUMEHSIIOT JInsi  TOBBIIEHWS ~ T€OMETPUYECKOM
OTKJIFOUAEMBIN CTa0MIIN3aTOp | MPOXOAMMOCTH.
MONEPEYHON YCTOMUMBOCTH?

Yero MOXHO JOOCTHYB IIpU [TocTostHHBIX 3HAYECHHUU

MIPUMEHEHUN MHOTOPBIYAKHOU | KOHTPOJIUPYEMBIX MapaMETPOB B 3aBUCHMOCTH
MOABECKU? OT xo0/a (HampuMmep, NepeaaToOuyHOro
COOTHOIIIEHUS ).
Kak HalTH paaunyc [TocTpoutsb MePIEHINKYIISIPhI oT
noBopota? YIPABJISIEMBIX KOJIEC, TPOBECTH MPSMYIO OT OCH
HeynpaBigeMblx  kosiec. OT  TOYkKH  UX
NePEeCEeYCHHSI OTIOKUTH OTPE30K JI0 IICHTPA OCH
HEYTPABISIEMBIX KOJIEC M H3MEPHUTH €T0 JIJTHHY.
[Touemy MPUMEHSIOT B umensix JOCTMXKEHHS CXOAMMOCTHU
pYJIEBYI0O  Tpameuuio, a  He | NepHeHAUKYJISIPOB KOJEC B OJHOWU TOUKE/IIs
PSIMOYTOJIbHUK? n30exaHus OOKOBOTO MPOCKAIb3bIBAaHUS

KOJICCa B ITIOBOPOTC

B uyem mpeumymectsa wu

BnBoe Gonbliie pabounx MOBEPXHOCTEH,

HEOCTATKH JMICKOBOTO | JTy4IIie OpTraHU30BaHO OXJIaX/ICHUE,
TOPMO3HOTO  MEXaHW3Ma Tepen | coxpaHeHne >(PGEKTUBHOCTH TOPMOKEHHUS Ha
OapabaHHbIM? Oonee IMTENLHOE BpeMs, HO pabouue
MOBEPXHOCTH HETEPMETHUYHBI U TIOJIBEPIKECHBI
0oJiee OBICTPOMY U3HOCY.
3a cuer 4ero  mocnue 3a cyer OueHUNW W pa3peKEHUs B

TOPMOXEHUST KOJIOJKH OTBOJSATCS
oT nucka/6apabana?

TOPMO3HOU CHCTEME.

Kakne cymecTByroT BHIBI
TOPMO3HOTO MPUBOIA?

MexaHn4ecKui, TUJIPABINYECKU,
ITHEBMATUYECKUH, DIIEKTPUYECKUM.

Jinge  4yero  NpUMEHSIOTCS Jlns pesepBrUpOBaHMs B Cillydae BbIXOZA
MHOTOKOHTYpPHBIE TOPMO3HBIC | U3 CTPOSI OJJHOTO U3 KOHTYPOB.

CUCTEMBI?

[Touemy B IPY30BBIX N3 coobpakennii n30ekaHus Teperpena
aBTOMOOMJISIX npuMeHsieTcs | pabodero Tena, BO3MOKHOCTH TOAKIIOUYEHUS B
ITHEBMAaTHYECKas TOPMO3Has1 | OOLIYI0 THEBMOCUCTEMY U BO30OHOBIIIEMOCTH
cucrema? BO31yXa U3 OKPYKAIOLIEU Cpebl.




[Ipenmyiecrsa
JIOHYKEPOHHOU pamsl
HECYIIUM KY30BOM.

nepe;

bonbias IIPOa0JIbHAA JKCCTKOCTD.

Kak HeoO0XoauMo KpenuTh
MONIEPEYNHBI K JIOHXKEPOHaM?

K uentpam
HEOOJIBIINM 3a30pOM

CTCHOK JIOH)KEPOHOB C
TUTS n30eKaHus
JEeTJTaHaLH.

Uro MOXKET BBICTYIIUTH B
posiu uHHUIaTopa aedopmaruu’?

OtBepctuss B Hecylel
nepdopalvu, yTOHBITICHUS JIEMEHTOB

CHCTCMC,

Kakne mepsl npuHHMMaroTcs

IS o0OecrieueHus MACCUBHOM

0€30I1aCHOCTH BOJIUTENS u

MaCCAXXUPOB?

[Ipumenenune 0€31macHOCTH,

MOAYLIEK
IIOATOJIOBHUKOB, MATKUX JETAJIEW HHTEPhEPA,

peMHEN
0e30ITaCHOCTH, AKTUBHBIX
YCWJICHHBIMHA 3JICMEHTAMH HECYIIEH CHUC TEMBI
PacCIOJIOKEHHBIMU BOKpYT
HaIpaBJISIIOIIMMHA  TTOJKANOTHBIX  YCTPOMCTB,
YOPYTUMH U TIepHOPUPOBAHHBIMU AJIEMEHTAMHU

caJioHa,

nepeaka aBTOMOOWISA 11 MaKCUMAaJIbHOTO
nepopmann  u
mpoiiecca

TTOTJIOTIICHHUS
«IPOTPaAaMMHUPOBAHUS)
ne(GopMUpOBaHUS HECYIIICH CUCTEMBI.

SHEPruu

B geM 3aKJTFOYACTCS
OITACHOCTb 3aKPETIJICHUS TIAKEIIBIX

YCTPOMCTB Ha KpBIILIE AIEKTpoOyca?

IToBrImIaercs PHUCK CKIIaJbIBAHUS KPBIIIN
IIPpH SKCTPCHHBIX TOPMOKCHUAX




Hepeqenb IK3AMCHAINHOHHBIX BOIIPOCOB IO JHCHUILIMHE.

Beenenue. OCHOBHbIE TOHATHS
. Hante onpenenenne HUP u OKP. [lepeuncnure stanst HUP.

N -

. Jaute onpenenenue  noHATHA ~ «KOHCTpYKTOpCKass ~ TOKYMEHTALMs.
[Tepeuncnure craguu pazpadotku K/I.

3. JlaitTe onpenenenue moHITHs « TeXHUUECKOe 3aJaHHUE.

4. Jlaitte onpenenenue noustust « Ku3HeHHbIN nuka u3aenus». [lepeuucnure ero
OCHOBHBIC ATaIlbI.

IKCITyAaTAIIMOHHBbIE M HATPY30YHbIE PEKUMBI 3JIEKTPOMOOHIIEH

5. [IpuBenure mpuMepsl OLICHOUHBIX IapaMeTpoB dJeKTpoMoOuiei. [laiite
OIpEJENICHHUE MOHATUA «DHEProd(PPEKTUBHOCTDY.

6. Kakue mapamMeTpsl OIEHUBAIOTCS MPU OMPEACIICHUH TITOBO-IUHAMHYECKUX
CBOMCTB 2JICKTPOMOOUJISA?

7. KakpmMu  cmocoOaMH  MOXKHO — OICHMTHL  JUHAMHYSCKHE  CBOMCTBA
AIEKTPOMOOUIIS?

8. JlaiiTe onpenenenue noHsATus «Pexxum Harpyxenus». [IpuBenure npumep
peXrMa Harpy>KeHUs JIJIsl POU3BOJIBHOTO 3JIEKTPOMOOUIIS.

0. JlaiiTe  TOHATHE TATOBOM  XapaKTepuCTUKH. B  yem  3akimrodaercs

MPUHIUITHAIBHOE OTJIMYUE TATOBOTO 3JIEKTPOIBUTATENIS OT HETATOBOIO?

Tpancmuccus 3J1eKTPOMOOHIIsS
10. Ilepeunciure OCHOBHBIE CHOCOOBI TEpPEAayd KpPYTSIIETO MOMEHTa OT

CUJIOBOM YCTAHOBKH K BEIYIIMM KOJIECAM BJIEKTPOMOOHIIS.

11. Yewm otnnuaercs nuddepenHnnanbias cBsi3b OT OJIOKUPOBAHHOM?

12. Ilepeuncaure KIrOUYEBbIE JIEMEHTHI, BXOAAIIUE B COCTAB PELYKTOPA.

13. Ilepeuncnute KIOYEBBIE OCOOCHHOCTH MPOEKTUPOBAHUS CHUCTEMBI CMa3Ku
PEAYKTOPOB.

14. Kakue nmapameTpbl KOHTPOJIUPYIOTCS MPU pacyeTe 3yOUyaThIX KOJIeC Ha
noiroBedyHocTb? HazoBUTE MX KPUTUUECKHUE 3HAYEHUS.

15. Kakue Harpy3Ku UCIIBITHIBAIOT BaJIbl IPU padOTE TPAHCMUCCUN?

16. Jlst yero HEOOXOIUM HATAT B MOAIIMITHAKAX?

Cucrema noapeccopuBaHus 3JIEKTPOMOOUJIs

17. Yro Takoe cucrtema noapeccopuBanusi? CocrtaB CUCTEMbI TOIPECCOPUBAHUS
U €€ CBOWCTBA.

18. OcHOBHBIC BUIbI HATIPABJISIFOIIUX YCTPONUCTB MOIBECKH.

19. Knaccudukarms ynpyrux 351eMeHToB. X npenMyIiecTBa U HEIOCTaTKU.
Yhpyras XapakTepucTHKa.

20. Buasl nemndupyromumx 31eMeHToB. Jlemndupyromas XxapakTepUCTUKA.
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21. Crabunuzatop TOMepe4yHod  ycTolumBocTH. Pacuer yrjmoB — KpeHa
AIIEKTPOMOOMIISL.
PyneBoe ynpasJieHue 3J1eKTPOMOOUJIS
22. CocTaB ¥ CBOMCTBA PYJIEBOTO YIIPABICHUSI.
23. TpeOoBaHus, MPEIBABISIEMBIE K PYJIEBOMY YIIPABICHHUIO.
24. CxeMbl TOBOPOTA DIEKTPOMOOUIIS.
25. KuHemMaTHuecKue cXeMbl pyJIEBbIX pEeK.
26. KoHnTpoaupyeMble mapaMeTpbl IPU CUHTE3€ CXEMBbI TPANCIHU.
27. Tunbl peedHbIX PYJIEBbIX MEXaHU3MOB.
Topmo3HOoe ynpaBJieHue
28. TopmozHas cuctema. CocTaB U CBOWCTBA TOPMO3HON CHCTEMBI.
29. TpeboBanus K TOPMO3HOI cucteme. TopMo3Has nuarpamma.
30. Buas! TopmozHoro npusoja. [IpenmyniecTBa 1 HEJOCTATKH.
31. Onpenenenue HEOOXOTUMBIX TOPMO3HBIX MOMEHTOB.
32. PacyeT quCKOBOTO TOPMO3HOTO MEXaHHU3MA.
33. PacueT 6apaGaHHOTO TOPMO3HOTO MEXaHU3MA.

Hecymas cucrema

34. Hecymas cuctema. CBOMCTBA U KJIaCCU(PHUKAIUSA HECYIIIUX CHCTEM.

35. Harpy3ouHble peXxUMBbI 17151 HECYILIUX CUCTEM

36. KitoueBbie 0COOEHHOCTH MPOEKTUPOBAHUS JIOHKEPOHHBIX PAM.

37. KimtoueBbie 0COOCHHOCTH MPOEKTUPOBAHUS HECYIITUX KY30BOB.

38. KiroueBbie 0COOEHHOCTH MPOESKTHUPOBAHMS KAPKACHBIX HECYIIIX CUCTEM.



