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1. Hesnu, 327244 ¥ NVIAHUPYEMble pPe3yJ1bTAThI 00y4eHHs M0 JMCUMIINHE

K  ocHOBHBIM meJsiM  OCBOEHUA  JUCHUILIMHBL  «MaTtemaTudyeckoe
MOJIEJIUPOBaHUE pabOYUX MPOLIECCOB aBTOMOOMIISD) CIEYET OTHECTHU:

— peanu3anusi OCHOBHOM oOpasoBarenbHOM mnporpammbel  (OOII) mno
cnennanbHOCTH 23.04.02 «HazeMHbIe TPaHCTIOPTHO-TEXHOJIOTUUYECKUE KOMILIEKCHI»;

— QopMmupoBaHue y 00yyarolIMXCS 3HAHUW O COBPEMEHHBIX TPUHLHUIIAX,
METOJIaX M CPEJCTBAaX aHalIM3a W IMPOTHO3WPOBAHUS HKCILTYyaTallMOHHBIX CBOWCTB
HA3eMHbBIX TPAHCIIOPTHBIX CPEJICTB;

— MOATrOTOBKA CTYAEHTOB K CAMOCTOSITEIbHOM JESITEIbHOCTH B COOTBETCTBUH C
TpeOoBaHusAMH DenepaibHOro0 TOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAapTa
BhICIIETO 00pa3oBaHust mo crenuanbHocTH 23.04.02 «HazemHble TpaHCIIOPTHO-
TEXHOJOTUYECKHUE KOMIUIEKCh», MPOGUIb «ABTOMOOUIBEHAS MEXaTPOHUKAY.

K ocHOBHBIM 3agayamM OCBOEHHUS JUCUUIUIMHBI «MaTemaTtudyeckoe
MOJIETUPOBAHKE PAOOUYUX MPOIECCOB aBTOMOOUIIS» CIIEyEeT OTHECTH:

— (hopmupoBaHHE TPENCTABICHUS O KOMILIEKCE IKCIUTyaTallUOHHBIX CBOMCTB,
OTIPEIENISIONINX 0COOCHHOCTH (YHKIIMOHUPOBAHUS aBTOMOOUIIEN U TPAKTOPOB;

— OCBOEHHE OONIMX MPUHIIMIOB U OCOOEHHOCTEM METOAMK MaTeMaTH4YEeCKOTrO
ONMCaHUs YKa3aHHBIX CBOWCTB;

— ¢opMHpOBaHME HABHIKOB TOJY4YeHUSI Ha 0a3e WU3YYCHHBIX METOJUK
KOHKPETHBIX JAHHBIX 00 SKCIUIyaTAI[MOHHBIX CBOWCTBAX TPAHCIOPTHOW MAIMHBI U
BIUSTHUE HA HUX PA3IMYHBIX KOHCTPYKTUBHBIX U BHEITHUX ()aKTOPOB.

OOyuenue mno gucnumiuHe «MaTemMaTHueckoe MOJEIMPOBaHUE Pabounx
IPOLIECCOB aBTOMOOWJIS» HampaBiIeHO Ha (QopMHpOBaHHE Y O0OyYaroIUXCs

CIENYIOIINX KOMIIETEHIIHM:

Kon u HanmMeHoBaHMe KOMIIeTeHUIMT HNuaukaTopsl 10CTHKEHUS
KOMIIeTeHIHH
OIIK-2. CriocobOeH coBepIIeHCTBOBATh U NOIIK-2.1 3HaeT OCHOBHBIE MOHATHUS,
pean30BbIBATH HOBBIE MATEMAaTUUYECKUE METO/Ibl MATEMaTH4YeCKOT0 MOICTUPOBaHNE,
METO/IbI peIICHUS MMPUKIATHBIX 33724 MPUHIIAITEI MATEMAaTUYECKOTO

MOJCIMPOBaHUA, CIIOCOOBI U MCETO/bI
MMPOBCACHU HATYPHOTO OKCIICPUMCHTA U €TI0
HUHTCpIpeTallu, MCTOIbI BepI/I(I)I/IKaI_II/II/I
MaTeMaTUYECKUX MOJETICH.




NOIIK-2.2 ymeeT npUMEHSTH OIY4YEHHYIO
TEOPETUYECKYI0 0a3y s perieHus
KOHKPETHBIX MPAKTUYSCKUX 33]1a4, TPaMOTHO
MCI0JIb30BaTh MAaTEMATUYECKUE MOJICTH B
Hay4YHBIX UCCIIEIOBAHUSIX, pa3padaThiBaTh
HOBBIC MAaTEMATHYECKHAE METOIBI U
QITOPUTMBI HHTEPIIPETAIIMH HATYPHOTO
HKCIIEPUMEHTA Ha OCHOBE €0
MaTeMaTU4ECKON MOJEIHN

HMOIIK-2.3 BnageeT OCHOBHBIMUA METOJAMU
HAyYHBIX MCCJICI0BAHUI, HABBIKAMU
MIPOBECHHUS JTa0OPATOPHOTO IKCIIEPUMEHTA,
CTaTHUCTUYECKOI 00paboTKH
AKCIIEPUMEHTAILHBIX JIAHHBIX, METOJITAMU H
QITOPUTMaMHU UHTEPIIPETAINN HATYPHOTO
SKCIIEPUMEHTa Ha OCHOBE €0
MaTeMaTU4eCKOM MOJIENIH C MTIOMOIIBIO
COBPEMEHHBIX TPOTPAMMHBIX KOMIUICKCOB

[TIK-1 CiocoGeH mpoBOIUTH TPOSKTHO- NIIK-1.1 3HaeT OCHOBHBIE JOCTHKEHUS U
KOHCTPYKTOPCKO€E COIPOBOKJICHNE KOHIEMNINH B 00JIaCTH MPUKIIATHON
poun3BoJcTBa U ucneiTanuii BTC n nx MaTeMaTHKU U HHPOPMATUKU
KOMIIOHEHTOB NIIK-1.2 ymeeT mpoBOANTH HAYYHBIE

HUCCIICOOBAHUA N HOJ'Iy‘-IaTI) HOBBIC Hay‘—IHI)Ie 58
MPHUKJIATHBIC PE3YIbTaThl CAMOCTOSATEIIBHO U
B COCTaBE HAYYHOTO KOJUICKTHBA

HIIK-1.3 BiazeeT CriocOOHOCTHIO
CaMOCTOSITEIIBHO M B COCTaBE HAYYHOTO
KOJUICKTHBA ITPOBOIUTH HAYUHBIC
HCCIIeI0BaHUs

2. MecTO TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMbl

Hucrumumaa  «MarteMaTtuyeckoe  MOJENUpOoBaHUE pabodyMX  MPOIECCOB
aBTOMOOWMJISI» OTHOCUTCS K YUCTY TPOo(ecCHOHaTbHBIX YUSOHBIX TUCITUIUTMH 0a30BOM
gactu ©OazoBoro mwmkina (b1.1) ocHoBHOW 00pa3oBaTenbHONW  MPOrPAMMBI
MarucTpaTypsbl.

«MareMaTnueckoe MOJIETUPOBaHHE pPabOYMX TPOIECCOB  ABTOMOOMIIS»
B3aMMOCBSI3aHA JIOTHYECKH W COJIEPKATEIbHO-METOJIMYECKH CO  CJCAYIOUUMHA
aucuuIimHaMu 1 npaktukamu OOIT:

e MareMaTnyecKoe MOJICTUPOBAHUE PAOOUUX MPOIIECCOB aBTOMOOMIIS.
e ABTOMOOWMIIBHASI CCHCOPHKA.
e OCHOBBI pa3pabOTKM © TECTUPOBAHWS ANTOPUTMOB  YIPABJICHUS

3JIEKTPUYECKUX TPAHCIIOPTHBIX CPEJICTB.
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L4 BI/IpTyaJIBHBIG HUCIIBITAHUSA HA3ECMHBIX TPAHCIIOPTHBIX CPCACTB.

e lcKycCTBEHHBIN MHTEIEKT B aBTOMOOUJIECTPOEHUHU.

3. CTpyKTYypa M coaep:kaHue TUCUUILTUHBI

OOmass TPyJ0EMKOCTh TUCIMIUIMHBI COCTaBisgeT 5 3adeTHbix equHui (180
94acoB).

3.1 Bwuabl y4eOHoi1 padoThl H TPYA0EMKOCTH

(mo hopmam 0Oy4eHus)

3.1.1. Ounas popma oOyueHus

Ne Kosau | CemecTpbl
n/n Bua yueOHoii paGoTbl 4eCTBO 1
4acos
1 | AyautopHble 3aHATHSA 72 72
B ToMm uucne:
1.1 | Jlexuuu 18
1.2 | CemMuHapcKkue/mpakTUIECKUE 3aHSTHS
1.3 | JIabopaTopHbIE 3aHATHUS 54
2 | CamocrosiTesibHasi paboTa 108 108
3 | IlpomexxkyTouHasi aTTecTanms
OK3aMeH
Htoro 180

3.2 TemaTruyeckuii NJaH U3yYeHUS TUCIHUNIUHBI

(mo popmam oOydeHMS)

3.2.1. Ounas popma oOyueHus

TpynoemMKocTh, yac

AyauTopHas pa6ora 2
D = o = z
Ne Pasznenbpl/TeMbl e = i % q:*
n/n IMCHMILINHBI § E %% =] . % S g s
= | B | Eg | EE|2E8|¢¢
= | EE|SE|E5| 5%
g | B8 |EZ|S
= =
Pa3gea 1. Umutanmmonnoe
MaTEeMaTHYE€CKOE MOACIUPOBAHNUE
paboYnX MPOIECCOB KOJESCHOU
MAIIWHBI IPHU TPIMOJIUHEHHOM
JBUKEHUU 110 HEPOBHOCTSIM ITYTH
1.1 Bsenenue. 14 2 - 4 - 8
1.2 | MaremaTu4ecKue METOIbI 16 2 - 4 - 10
MOJICJTUPOBAHUS CIIyYaHHBIX
IIPOIECCOB




1.3

MaremaTnueckas MOJieIb
NPSIMOJIMHEWHOTO IBUKEHHUS
KOJIECHOU MAIlTUHEI.

16

10

Pa3nen 2. ImutanmmonHoe
MaTeMaTUYE€CKOE MOJICIIMPOBAHUE
pabounx MPOIECCOB KOJECHOU
MAaIlIMHBI TPU KPUBOJIUMHEWNHOM
JBIKEHUU TI0 He1e(hOPMUPYEMBIM
OMOPHBIM TOBEPX "HOCTSIM

2.1

MaremaTnueckas MOJieib
KPUBOJIMHEWHOTO JIBUXKEHUS
KOJIECHOW MAIIIUHEI.

16

10

2.2

MaremaTnueckass MoJieiib
KPUBOJIMHEWHOTO JIBUXKEHUS
KOJIECHOU MAaIIINHBEI.

16

10

2.3

MaremaTnueckass MoJieiib
B3aUMOJECHUCTBHS IJIACTUIHOU
IIUHBI ¢ HeAehOPMUPYEMBIM
OIMOPHBIM OCHOBAHHUEM.

16

10

2.4

Maremaruueckas MOACIIb
TPAaHCMUCCHUHU.

16

10

Paznen 3. MoaenupoBanue
paboTHI CUCTEM aKTUBHOM
0€301aCHOCTH TPAHCIIOPTHBIX
CpEJICTB

3.1

MaremaTHueCcKre MOJICIN
IPOTUBOOYKCOBOYHOM M
AHTUOJIOKUPOBOYHOU CHCTEM.

16

10

3.2

MaremaTHuecKe MOJICIN
IPOTUBOOYKCOBOYHOM M
aHTUOJIOKMPOBOYHOM CHCTEM.

18

10

3.3

Maremarnueckue Moaenu
IPOTUBOOYKCOBOYHOMN U
AHTUOJIOKMPOBOYHOM CHCTEM.

18

10

3.4

MaremaTnueckoe MOAECINPOBAHUE
pa3roHa KOJECHOM MallWHbI Ha
JbAY C MPOTUBOOYKCOBOYHOM
CHUCTEMOM.

18

10

Hroro

180

18

54

108

3.3 Conep:xkaHue TUCHUIIUHBI

Paznen 1. IMuTaninoHHOE MaTeMaTHUECKOE MOJICIMPOBaHNE pab0YUX MPOIECCOB
KOJIECHOW MAIIIMHBI P TPSIMOJIMHEHHOM JBHKEHUHU 110 HEPOBHOCTSAM ITyTH

Tema 1. Beenenue.
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CBolicTBa METOJOB YHMCIIEHHOIO MHTETPUPOBaHUA. SIBHbIE M HESIBHBIE METOJBI.
Beibop Mexay SBHBIMU M HESIBHBIMH METOJAMHU B NIPOLEAYypax MOIEIMPOBAHUS
CUCTEM KOJECHBIX MalluH. MHoromaroBele MeTOJAbl MHTerpupoBanus. llopsgox
MeTrona  MHTerpupoBaHus.  llpoueaypbl  YHCIEHHOTO  MOJEIMPOBAaHUSA  C
aBTOMAaTHUYEeCKUM BbIOOpOoM 1ara. [loHsATHE <«OKECTKOCTH» cHucTeMbl. Buubl u
ocobeHHocTH pemiareneit quddepeHunanbHbIX ypaBHenuit B cpene MATLAB

Tema 2. MaTeMaTH4eCKrE METOIbl MOJICIMPOBAHUSA CIIYYaWHBIX MPOLIECCOB.

MoaenupoBaHue HEPOBHOCTEW MYTH MO CTATUCTUYECKUM XAPAKTEPUCTUKAM

Tema 3. Maremarndeckass MOJEIb MNPAMOJIMHEWHOTO JABUXKEHUSA KOJIECHOM
MAaIlIMHbI.

[IpocTpaHcTBeHHAs: MOJIEb KOJIECHOW MAIlIUHBI C HE3aBUCUMOM MTOJBECKOM KOJIEC,
MOJIy3aBUCUMOW MOCTOBOM, 3aBUCHUMOM OalaHCHUPHOM, C MOJATIMBOM HAa Kpy4yeHUE
HECYIIIEH CUCTEMOM

Pasnen 2. UMuTanimoHHOE MaTeMaTHUYECKOE MOJISTUPOBaHUE PAOOUNX ITPOIIECCOB
KOJIECHOM MaIlIUHBI MPU KPUBOJIMHEHHOM JIBUKEHUH 110 HeJe(HOPMUPYEMBIM OITOPHBIM
MOBEPXHOCTIM

Tema 1. MaremaTtuueckas MOJEIb KPUBOJIMHEHMHOTO JBHUXKEHUSI KOJIECHOM
MaIllWHBbI.

Maremarndeckas MOJI€JIb KPUBOJIMHEUHOTO JIBUKEHUS KosiecHOM MaruHbl (KM).
TpeboBanuss K MaTeMaTHYECKOM MOJENH, IPOIECC MOJEIUPOBAHUS, OCHOBHBIC
nonyuienus. Obmee ypapHenue auHaMuku KM. CucteMbl KOOpJIMHAT, UCIIOJIB3yEeMbIe
IpA MOJEIUPOBAHWU. YpaBHEHUs JABMKeHHs Kopnyca KM. Kunemarmueckue
MapaMeTpbl U YPABHEHHUS CBSI3U MMOCTYIIATEIBHOTO JIBUKECHUS.

Tema 2. MaremaTtuueckas MOJEIb KPUBOJIMHEWMHOTO JIBUKEHHS KOJIECHOM
MaIlIiHBbI.

OnpeneneHue B3aMMHON OPUEHTAIMA MUKPOTIOABHUKHOM M HETIOJBUKHON CUCTEM
koopauHatr. KuHemaTnueckue mapamMeTrpbl W ypaBHEHHS CBSI3M BpalaTEIbHOTO
nBkeHus. OnpeeneHue Cuil ¥ MOMEHTOB B ypaBHEHUAX JABHKeHUsT KM.

Tema 3. Maremarnyeckas MOJCIH B3aHMMOJCHCTBHS DJJIACTUYHOM IINHHBI C
HeseopMHUpPYyEMBIM OTTIOPHBIM OCHOBAHHUEM.

Marematuueckas MOJIC/Ib B3aUMOJICHCTBHS 2JIACTUYHOMU IIAHbI C
HeneopMHUpyEeMbIM  OTIOPHBIM ~ OCHOBaHMEM. MojenupoBadnue KodhuimenTa
COTIPOTHBIICHUS JIBFDKCHHIO M KOd(dHUIMeHTa B3aWMMOJCHUCTBHUSA KoOJieca C OIOPHOM
MMOBEPXHOCTHIO.

Tema 4. MaTrematuueckast MOJI€JIb TPAHCMHUCCHHU.

Matematndeckass MoAeIb (PPUKIIMOHHOTO CIEIICHUSI TPAHCIIOPTHOTO CPEJICTBA.
AnTopuT™M pabOThl aBTOMAaTa MEPEKIIOUCHUS TIepeay.

Pasnen 3. MogenupoBanue pabOThl CHUCTEM AaKTUBHOW  0€30MacHOCTH
TPAHCHIOPTHBIX CPEJCTB
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Tema 1. Marematuueckue MOJ€IN IPOTUBOOYKCOBOYHON U aHTUOJIOKMPOBOYHOM
CUCTEM.

MartemaTuyeckue MOEIN MPOTUBOOYKCOBOYHON U aHTUOJIOKUPOBOYHOM CUCTEM.

Tema 2. Marematuueckue MOJEIH NPOTUBOOYKCOBOYHOM M aHTHUOJIOKUPOBOYHOM
CUCTEM.

Marematndeckoe MOACIUPOBAHUE TOPMOKEHUS KOJIECHOM MAallMHBI Ha JBIY C
AHTUOJIOKUPOBOYHOMN CUCTEMOM.

Tema 3. Marematuueckue MOJEIH NPOTUBOOYKCOBOYHOM M aHTHOJIOKUPOBOYHOM
CUCTEM.

Tema 4. MaremaTnueckoe MOJEIUPOBAHKUE pa3roHa KOJIECHOM MAIIMHBI HA JIbAY C
IPOTUBOOYKCOBOYHOM CUCTEMOM.

3.4 TemaTnka ceMMHAPCKUX/IPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHI

3.4.2. JlabopaTopHbI€ 3aHATHS

1. «MoaenupoBaHre HEPOBHOCTEH MYTH MO CTATUCTUUECKUM XapaKTEPUCTUKAM.
PazpaboTtka reHepaTopa JABYMEPHOrO CIyYaHOrO TIporecca JOPOIKHBIX
HEPOBHOCTEH C yUETOM KOPPEISALIMOHHOM CBSI3U MEXKAY ABYMS KOJIESIMU TIOPOTH.
[Monyyenune peanuzanuii achaabTOBOTO MIOCCE BHICOKOTO KayecTBa, ac(aibTo-
OETOHHON JOpOTH, TPYHTOBBIX JOPOT PpA3IUYHOTO COCTOSHHS, YCIOBHS
0€3/10POXKbS.

2. «MaremaTu4eckoe MOJICIMPOBAaHNE MTHEBMOTHapaBIndeckux ycTpouct (I1I'Y)
MOJABECKHU TPAHCHOPTHOIO CPEJICTBA: PE3UHOKOPIHBIN YIPYTUid 3J1EMEHT, OJTHO-
U JBYXTpyOHbIE = aMOpPTU3AaTOPhl,  OJHO- W  JABYyXOoOBeMHbIE  (C
IPOTUBOIABICHUEM ) THEBMOTUAPABINYECKHE PECCOPBl. MOIYIbHBIN TPUHIUIL
NOCTPOEHUSI MOJEIHN CUCTEM MojApeccopuBaHus. MccnenoBanue Harpy304HbIX
xapakTepucTuk [1I'Y».

3. «/IMuTanmoHHOE  MAaTEMaTHYECKOE€  MOJICTUPOBAHHE  MPSIMOJIMHEHHOTO
JNBWKEHHSI TPAHCIIOPTHOTO cpelacTtBa (IPOCTPAHCTBEHHAs MOJENb) IO
CIIy4aitHOMY JOPOKHOMY MPODUITION»

4. MIMUTallMOHHOE MOJIEIMPOBAHNE KPUBOJIMHEWHOIO JIBHXKEHUSI TPAHCIIOPTHOTO
cpencTa 1o HeaehOpMHUPYEMOMY OTIOPHOMY OCHOBAHUIO B Cpesie
MATLAB/Simulink»

5. «MMuTanMOHHOE MaTeMaTU4YECKOE MOACIUPOBAHUE IBUKEHUS
TPAHCHOPTHOI'O CPEJICTBA ITPU PA3IIMYHBIX CXEMaX TPAHCMUCCHM.
MopenupoBanue paboThl CUCTEM PYJIEBOTO U TOPMO3HOTO YIIPABICHUS. »

6. MoaenupoBanue GPUKIIMOHHOTO CIICTUICHHS TPAHCIIOPTHOTO CPECTBA U
aBTOMaTa MEPEKIIOUCHUS EPENAY»
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7. Mopenupyetcs paboTa PpUKIIMOHHOTO CLUEIJIEHUSI B COCTABE MEXaHUYECKOM
tpancmuccuu TC. Ha ocHOBE pe3ysibTaTOB MMUTALIMOHHOIO MATEMATUYECKOTO
MOJEIUPOBAHUS TPOU3BOIUTCS OLICHKA TSATOBO-AWHAMUYECKUX CBOWCTB
TPAHCIIOPTHOT'O CPEICTBA.

8. «Peaymmzanus anropurmos padotel ABC u ITBC B cpene MATLAB/Simulink»

9. «Peanuzanus anroputMoB pabOThI CUCTEMbBI TUHAMUYECKON CTAOMIN3aINK B
cpene MATLAB/Simulink»

3.5 TemaTnka KypcoBbIX IPOeKTOB (KYPCOBBIX padoT)

OTCYTCTBYIOT KyPCOBBIC MPOEKTHI COTIACHO Y4eOHOMY TUTaHy

4. YueOHO-MeTOaMYeCKOe H HH(POPMAIIMOHHOE o0ecTiedeHue
4.1 HopmatuBusblie 1okyMeHTbI H TOCTb1

I'OCT 12.1.012-2004 "Cuctema cTaHAapToB 0€30MACHOCTH  Tpyja.
Bubpannonnas 6e3onacHocts. O6mue TpedoBanus"

4.2 OcHoBHaf JUTEpaTypa

1. MoaenupoBaHue CHUCTEM TPAHCIOPTHBIX CPEICTB: Kypc Jiekiuid / M.M.
Kuneitkun, I'.O. Kotues, E.b. Capau. — M.: uza-so MI'TY um. H.D. baymana,
2016.

2. Xuneiikua M.M. MojennpoBaH#ie CUCTEM TPAHCIIOPTHBIX CPEACTB: YUCOHHUK.
/ M.M. XKuneiikun, I'.O. KotueB. — Mocksa: U3narensctso MI'TY um. H.O.
baymana, 2020. — 239 c. ISBN: 978-5-7038-5351-1

4.3 lomoJHUTeJbHAS JUTepaTypa

1. TIpoexTupoBaHKHE MOJTHOMPHUBOIHBIX KonecHbIX MamuH: B 3 1. T1-T3. Yueb.
Jlns BY3oB/ B.A. Adanacees, b.H. benoycos, I'.'11. I'nagoB u ap.; mox ooOm.
pen. A.A. IlonyursHa. — M.: uzn-so MI'TY um. H.D. baymana, 2008.

2. MopenupoBaHue CHCTEM KOJIECHBIX MammH: ydeOHoe mocodue / bB.A.
AdanacweeB. — M.: m3a-8o0 MI'TY um. H.D. baymana, 1997. — 30 c., n.

3. JloBmos KO.U., MacnoB B.K., Xapuronos C.A. IMuTainoHHOE MOJICITMPOBAHHE
JBUKECHUS I'YCEHUYHBIX MamH. — M.: MBTY, 1989. — 60 c.

4. CaBoukuH B.A., ImutpueB A.A. Cratuctudeckasi TMHaMUKa TPAHCHIOPTHBIX U
TATOBBIX I'YCEHUYHBIX MaliuH — M.: Mamunoctpoenune, 1993. —320c.
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5. MogenupoBaHue cUCTEM TPAHCIIOPTHBIX CPEJCTB: METOJUYECKUE YKa3aHUS IO
BBINOJHEHUIO JJabopaTtopHbix padoT / M.M. XKuneiikun. — M.: uzn-so MI'TY
nm. H.D. baymana, 2016.

6. MopenupoBaHUe CUCTEM TPAHCIOPTHBIX CPEACTB: METOAMYECKUE YKa3aHUS 1O
BBINOJHEHUIO AoMatHero 3a1anus / M.M. Kunelikus. — M.: uzn-so MI'TVY um.
H.D. baymana, 2015.

/. MopenupoBaHUE€ CHUCTEM TPAHCIOPTHBIX CPEJCTB: BOIMNPOCHl K PYOEKHBIM
koHTpossiM / M.M. Kunelikun. — M.: uzn-so MI'TY um. H.D. baymana, 2015.

4.4  JjaexkTpoHHBIE 00pa3oBaTe/bHbIE PeCypPChI

1. DnexkTpoHHBIH  pecypc, TOCBSIICHHBIH  MOJEIMPOBAHUID B  Cpele
MATLAB/Simulinkhttp://matlab.exponenta.ru

2. Texuuueckas MOAACPKKAa M IIOJIHAA TCXHUYCCKAA I/IH(i)OpMaIII/ISI 10 pa60Te B
cpene MATLAB http://www.mathworks.com

3. CHI/ICOK JIUTCPATYPBI H aHHOTAlIUU I/I3)121HI/II>1, HOCBHIIIGHHBIf/i MOACIIMPOBAHUIO B
cpene MATLAB/SIMULINK
http://matlab.exponenta.ru/books/annot4.php#014

4.5 JInueH3MOHHOE U CBOOOHO PAacHpoCTPaHsieMoe MPOrPpaMMHOe
odecrneyenue

NudopmarimonHoe obecrieyeHrne TUCIUIUIMHBI COCTABIISICT HCIIOJB3yeMOe B
pamMKax 3aHATHA CBOOOJHO paclpocTpaHseMOe NPUKIATHOE MPOrpaMMHOE
obecnieueHue s nepcoHanbHbix DBM «SMath Studio» u «Scilaby (Moayb «XC0S»)
aKTyalbHBIX BEPCHH, TMpEIHA3HAUYEHHOE JJIi KOMIIBIOTEPHOH  peanu3aiuu
MaTEeMAaTHICCKUX MOJCJIeH HMX WCCICIOBAaHMS W BU3YAIHM3AIMH TIOTYyYCHHBIX
pe3yiabTaToB  (oduIHMaNbHBIE — aapeca B TJIOOANBHOM — WMH(OPMAIIMOHHO-
TEJICKOMMYHHKAITMOHHON KOMITbloTepHOU ceTr «lnternet»: http://ru.smath.info wu
http://www.scilab.org cooTBeTcTBEHHO).

4.6 CoBpemeHHbIe MpodeccHOHATbHbIE 0a3bI JaHHBIX M HH(OPMAIIHOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexrponHas

OouoOmoTeka
2. http://www.ise-online.org International Society of Electrochemistry
3. Koncynprant Ilntoc - cipaBouHasi mpaBoBasi cuctema (JOCTYIl MO JIOKaJbHOU

CETU C KOMIBIOTEPOB OUOIUOTEKH )
4, C1O Mockosckoro ITonurexa


http://matlab.exponenta.ru/
http://www.mathworks.com/
http://matlab.exponenta.ru/books/annot4.php#014
http://ru.smath.info/
http://www.scilab.org/
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5. MarepuajibHO-TeXHHYECKOe obecrnedeHune

CnenmanuszupoBanuble ayautopun «llepemoBas HMHXKEHEpHaAs IIKOJIA»:

AB4701 u AB4710 ocHaiieHHbIE TPOEKTOPOM, IKpaHoM, [ITIBM.

6. MeTonnueckue peKoMeHIalnu

6.1 Meroauyeckue peKOMEHIANNH [IJIsl MPENOAABATEIS M0 OPraHU3 AU
o0y4eHus

OCHOBHBIM TpeOOBaHKEM K MPETOIaBAaHUIO TUCIUILUIMHBI SBIISETCS TBOPUSCKUN
POOJIEMHO-UATIOTOBBIA TIOAXO0/, MO3BOJISIONIUM MOBBICUTH MHTEPEC CTYACHTOB K
COJIep>KaHMI0 YUeOHOT0 MaTepHaa.

OcHoBHasi ¢opMa U3Y4YEHHUS U 3aKPEIUICHHS 3HAHWU 10 3TOW JUCHUIUIUHE —
neknuu W JiabopatopHble 3aHATHA. [IpemomaBarens JOMKEH IMOCIIEAOBATEIBHO
BBIYUTATH CTYJECHTAM PSJI JICKIIHH, B X0/I€ KOTOPBIX CIEAYET COCPEOTOUMTH BHUMAHUE
Ha KJIIOUYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOTO MaTepualia, a Takxke
OpraHM30BaTh TIPOBEJEHHUE JIA0OPATOPHBIX 3aHATHH TaKUM O0O0pa3oM, YTOOBI
AKTUBU3UPOBATh  MBIIIJICHUE CTYAEHTOB, CTUMYJHUPOBATH  CaMOCTOSITEIILHOE
U3BJICUCHHE WMH HeoOXoauMod wuHOOpMaUM W3 PA3IUYHBIX HCTOYHHUKOB,
CPaBHUTEIBHBIM  aHAIM3 METOJOB  PEIICHUH, COIMOCTABICHUE MOJYYECHHBIX
pe3yabTaToB, (DOPMYIMPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3TJIS0B HA MHOTHE
CIIOPHBIC MPOOJICMBI.

OcCHOBY y4eOHBIX 3aHATHH 10 TUCIUIUITMHE COCTABIISIOT JIEKITHOHHBIC 3aHATHS.
Ha mepBoM 3aHsATHM 1O JAaHHOW y4eOHOM IUCHUILIMHE HEOOXOIUMO O3HAKOMUTH
CTYJICHTOB C MOPSAJAKOM €€ U3YUEHHUSI, PACKPBITh MECTO U POJIb TUCHUIIJIUHBI B CUCTEME
HAyK, €€ IMIPAKTUYECKOE 3HAUYECHUE, OTBETUTH HA BOIPOCHI.

TeopeTnyeckoe N3y4eHHE OCHOBHBIX BOITPOCOB PA3/1€JIOB JUCIHUIIAHBI IOJKHO
3aBepIIAThCS MPAKTUYECKON pabotoi. Temsbl 3amad, mpeasiaraeMbIX CTYACHTAM IS
perieHns Ha JJabopaTOPHBIX 3aHATHAX, JTODKHBI ObITh MAaKCUMAJIbLHO MPUOIMKEHBI K
TeMaM TOCJEIHUX JICKIMKA 10 JAHHOM JUCIUIUIMHE. B CBSI3M C yKa3aHHBIM,
1esecoo0pa3eH TECHBIM KOHTAaKT JIEKTOpa C TMPEenojaBaTelisiMd, BEAYIIUMU

1a00paTOpPHBIC 3aHSITHSL.
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N3yyenune aucUUIUIMHBL 3aBepiiaeTcss sk3amMeHoOM. OleHKa BBICTABIAETCA
npernojaBareieM M 0O0bsBIsSIeTCsl mocie oTBera. llpenomaBaTenb, MpUHUMAIOLIUN

9K3aMC€H, JTUYHO HECET OTBETCTBEHHOCTD 3a IMPaBUJIbHOCTDb BBICTABJICHUS OLICHKH.

6.2 MeTO[lI/l‘{eCKI/le YKazaHust JJst oﬁyqamumxcﬁ 10 OCBOCHHUIO JTUCHUITIIMHBI

CaMmocTosiTenbHast paboTa CTyJEHTOB MpEJCTaBIsAeT cO00i BakHEHIIee 3BEHO
yueOHOro mporecca, 0€3 MPaBWIBHONW OpraHU3alMd KOTOPOTO OOYYAIOUIUICS HE
MOJKET OBbITh BHICOKOKBATU(UIIMPOBAHHBIM BEITYCKHUKOM. CamMocTosTeIbHas padboTa
SBJIICTCS. OJHUM M3 BHJIOB y4YEOHBIX 3aHATHH. Llenb camMocToSTeNIBbHOM paboThl —
NPAKTHYECKOEC YCBOCHHUE CTYJEHTAMHU BOIPOCOB YCTPOMCTBA TPAHCTIOPTHBIX CPEIICTB,
paccMaTpHBaeMBbIX B MPOIECCe M3YUYCHUS JMCHMIUIMHBL CamocTosTeNnbHas padora
CTYJICHTOB HaIlpaBjicHAa Ha HM3yYCHHE TEOPETHUYECKOTO MaTepuaia, IMOJTOTOBKY K
JICKIIMOHHBIM, JJA0OPATOPHBIM, BBITIOJHEHUE KOHTPOJIBHBIX 33/ IaHHH.

AynuTopHasi caMmocTosTelIbHas paboTa MO TUCIUIUIMHE BBIMOJHACTCS Ha
y4eOHBIX 3aHATHUSAX T10]] HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEIIOAABATENS U 110 €ro
3ajaHuio. BHeaynuTopHas camocTosTelbHas pa0doTa BBHIMONHICTCS CTYIEHTOM IIO
3aJJaHUIO0 TIPEIoIaBaTes, HO 0€3 ero HeIMOCPEACTBEHHOTO yUacTHS.

3aauaMu CaMOCTOATEIBLHOM pabOTHI CTY/IEHTA SBISIOTCS

- Pa3BUTHE HABBIKOB CAMOCTOATEIIBHOW YUeOHOM pabOTHI;

- OCBOCHUE COJICP)KAHUS JTUCIUTUIHHEI;

- yroyOneHue coiepKaHusl 1 OCO3HAHUE OCHOBHBIX MOHSATUHN JUCIUTLINHEI;

- WCMONB30BAHWE MaTepuana, COOpPaHHOTO W TIOJIYYEeHHOTO B  XOJI€
CaMOCTOSITEIbHBIX 3aHATUH J17151 9P PEKTUBHON MOATOTOBKH K U] dEepeHITTPOBAHHOMY
3a4eTy W 9K3aMEHY.

CTyaeHT A0 KeH MOMHUTh, YTO HAYMHATH CAMOCTOSITEIILHBIC 3aHSATHUS CIIETyET
C TMEPBOTO CEMECTpa W MPOBOAUTH WX peryisapHO. Kaxaplli CTyAEHT JOKEH caM
TJIAHUPOBATH CBOIO CaMOCTOSITENIbHYIO padOTy, MCXOMAsl W3 CBOMX BO3MOXKHOCTEH U
MPUOPUTETOB. DTO CTUMYIUPYET BBITOJIHEHUE PadOTHI, co3/aeT 0ojee CIOKOWHYIO

O6CTaHOBKy, 49TO B UTOI'C IIOJOXKHUTCIIBHO CKAa3bIBACTCA Ha YCBOCHHMHN MaTCpHajia.
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CTyAeHT 10IKEeH IOMHUTD, UTO B IpoIecce 00YUEeHMs BaXKHEHIITYIO POJIb UTPAET
camMocCTosITeNIbHass paboTa ¢ TEeXHHYECKON sureparypoi. Hayuutbes paboraTh C
TEXHUYECKOM JUTEepaTypol - BaKHEHIIas 3a1a4da cTyJeHTa. be3 aToro HaBbika Oyner
Ype3BbIYAMHO TPYAHO M3ydaTh MPOTrPaMMHBIA MaTepHall, U MHOTO BPEMEHH Oynaer
[OTPauY€HO HEPaLMOHAIBHO. PaboTa ¢ TEXHMYECKOW JIMTEPATypOil CKIAaAbIBACTCS U3
yMEHHs 1MoAoO0paTh HEOOXOAMMBbIE KHUTH, pa3o0paThcsi B HUX, 3aKOHCIIEKTUPOBATD,

BBIOPATh TJIABHOE YCBOUTH U MPUMEHUTH HA MPAKTHUKE.
7. ®OH OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJIA U OLIEHUBAHUSA Pe3yJIbTATOB 00yUYeHUs

B mpomecce o00yueHHs HCMONB3YIOTCS CIEAYIOIINE OLEHOYHBbIE (OPMBI
CaMOCTOSITETTbHOIW PabOTBhl CTYACHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIINN:

- IOATOTOBKA U BBIMOJHEHUE 1a00paTOPHBIX pabdoT;

- BBINIOJHEHUE KOHTPOJIBHBIHN 3a/1aHUH.

7.2 IlIkajia M1 KpUTEPUH OLIEHUBAHUSA Pe3YJbTATOB 00y4YeHUsI

MIxana oneHNBaHUA Onucanmne

BrImtonHEeHBI Bee BUIBI YI€OHOH paboTHI, TPEeIyCMOTPEHHBIC YISOHBIM TUIAHOM.
CTyJIeHT JeMOHCTPHPYET COOTBETCTBHE 3HAHMIM, YMCHHUI, HAaBBIKOB
NpHUBEACHHBIM B TaONHMIIAX TIOKa3aTeled, Olepupyer NpHOOpPETCHHBIMH
Otnu4aHO 3HAHUSIMH, YMCHHUSIMH, HABBIKAMH, TIPUMEHSET WX B CHTYallUsAX MMOBBIIICHHOMN
CIIOXXHOCTH. [IpH 3TOM MOTYT OBITH JOMYIICHBI HE3HAYUTENHHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHEHUS MPH aHATTUTUICSCKUX OTEPaIUsIX, IEPEeHOCE 3HAHUH 1
YMEHHI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HUH.

Beimonuens! Bce BBl yueOHON paboOThl, IPEyCMOTPEHHBIE YUEOHBIM ILIAHOM.
CTyoeHT JEMOHCTPUPYET HEMOMHOE, IPaBHWIBHOE COOTBETCTBUE 3HAHHUHU,

Xoporro . .
YMEHH, HABBIKOB MPUBEACHHBIM B TAOJUIIAX TTOKA3ATEINCH, THOO ECITH TPU ATOM
OBLTH JTOTTYTIEHBI 2-3 HEeCYIECTBEHHBIE OIUOKH.
BeimonHeHsb! Bce BUIBI yueOHOU paboThI, MPEIyCMOTPEHHBIC YUCOHBIM TIAHOM.
CTyneHT IeMOHCTpUPYET COOTBETCTBHE 3HAHWH, B KOTOPOM OCBeIeHa
Y 10BIETBOPUTENHHO

OCHOBHas, HanOoJiee Ba)kKHAsl 4acCTh MaTcepuraia, HO IpyU 3TOM AOITyHICHA OJHa
3HAYUTEILHAS OIINOKA WM HETOUHOCTb.

He Bomonnen oguH mnm Gonee BUAOB yuyeOHOH pabOTHI, MPEIyCMOTPEHHBIX
HeynosnerBopurensHo | yueOHbIM IutaHOM. CTyOEHT [IEMOHCTPUPYET OTCYTCTBHE 3HAHWH, YMEHHI,
HAaBBIKOB I10 Py NOKa3aTeneH.




7.3  OueHouHbIe cpeICTBa

7.3.1. Texyuuii KOHTPOJIb

KonTpoJibHbIE 3a1aHUS

15
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KommuekT 3apanmii 1is1 pyoe:xxHoro konrposs Nel

Bapuanrt 1

I'pynna
CryneHt

3aoanue

J1J1st KOJIECHO MAaIllMHBI, XapaKTePUCTUKHA KOTOPOil mpecTaBiieHs! B Tadbnuie 1,

ONPEICIIUTH:

1. ynpyryro xapakTepHCTHUKY IIOJIBECKH;

2. neMIupyIOIIYI0 XapaKTepUCTHUKY TT0JIBECKH;
3. KOHCTPYKTHUBHBIE MTapaMeTpPbl aMOPTH3ATOPA;
4.

BI/I6pOHan}I)K€HHOCTI)B OKTaBHBIX I10JIOCAaX 4aCTOT pa6oqer0 MCCTa BOAUTECIIA IPU IBUKCHHUN

1o ac¢anbTo-0€TOHHOM 10pore co CKOpocThio80 KM/4 (3aNIOTHUTE Ta0I. 2).

Hcexoonwie oannvie

Tabnuna 1
[Tapamertp 3HaveHHe
KoaunuectBo oceit 2
Macca kopryca MamuHbl, KT 2100
Bbaza, m 4.0
Komes, m 15
Macca mocTa, Kr 80
CBoOOaHBIN paanyc Kojeca, M 0,38
JlnmrHa MATHA KOHTAKTa MIUHBI ¢ OTTIOPHON MOBEPXHOCTHIO, M 0,18
MakcumanbHBIA MPOTHO IITMHBI, M 0,06
MakcumanbHBIN TPOTHO MOABECKH, M 0,4
MoMEHT HHEepIUU KOPIyca OTHOCHTEIIBHO ITPOJIOJILHON OCH, 6000
IPOXOSIIEH Yepe3 HEHTP Macc, KIXM?
MoOMEHT HHEepIUH KOPITyca OTHOCUTEILHO TOTIEPEYHOM OCH, TIPOXOIAIISH 10000
yepes IEHTP MAace, KT XM
MOMEHT HHEpPIMH MOCTa, KIXM? 190
PaccrosiHue oT IeHTpa Macc KopIryca 0 MepBOil OcH, M 15
PaccrostHue OT IeHTpa Macc KopIryca 10 BTOPOii OcH, M 2,5
MOCTOBas cxema 0e3
Tum cucTeMbl OIPECCOPUBAHMS .
OaJlaHCUPHBIX CBS3EH
Tun ynpyroro sieMeHTa noJBecKu 3a/1aTh XapaKTePUCTUKOMN
Tun nemndupyromiero 1eMeHTa moIBeCKu OJIHOTPYOHBIN aMOpTU3ATOP
Tabmumna 2
Ne oKTaBHOM MOJOCHI YACTOT 1 2 3 4 5
JlencTByIOMUN YPOBEHD
BUOpoycKopeHuii, 1b
Hopwmet mo I'OCT 12.1.012 mns
8 yacoB paboTHI

BriBobI:
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Bapuanr 2

I'pynna
Crynent

3aoanue

J1J1st KOJIECHOM MAaIllMHBI, XapaKTePUCTUKHA KOTOPOil MpeicTaBiieHs! B Tadnuie 1,

OTIPENEIINTH!
1. ympyryro XxapakTepUCTHUKY ITOJBECKH;

2. neMIiupyIOIIYI0 XapaKTepUCTHUKY TTOJIBECKH;
3. KOHCTPYKTHUBHBIE MTapaMeTpPbl aMOPTH3ATOPA;
4.

1o ac¢aabTOBOMY II0cce cO CKOpocTh 110 km/9 (3amoaHUTh TadI. 2).

Hcexoonwie oannvie

BH6pOHaFPY)I<€HHOCTI) B OKTaBHBIX I10JIOCAX 4aCTOT pa60qero MECTa BOOAUTEIIA IIPU IBUKCHUN

Tabmuma 1
[Tapamerp 3HaueHue
KonnuectBo oceit 2
Macca kopryca MamuHbl, KT 2100
Bbaza, m 4.0
Komes, m 15
Macca komneca, KT 18
CBoOOaHBIN paanyc Kojeca, M 0,38
JlnmrHa mATHA KOHTAKTa MIUHBI ¢ OTTIOPHOM OBEPXHOCTHIO, M 0,18
MakcumanbHBIA POTHO IITMHBI, M 0,06
MakcumanbHBIN TPOTHO MOABECKH, M 0,4
MOMEHT MHEpPLUHH KOPIYCa OTHOCUTEIBHO MPOI0JIBHON OCH, MIPOXOASIIEH 6000
yepe3 LEHTP MacC, KrXM2
MoMEeHT HHEepIHU KOPIyca OTHOCUTEIHHO MOTIEPEUHON OCH, IPOXOIsIIeH 10000
yepe3 LEHTP MacC, KrXM2
PaccrosiHie oT IeHTpa Macc Kopiyca JI0 epBoil 0CH, M 1,5
PaccrosiHue oT eHTpa Macc Kopiryca 10 BTOPOd OcH, M 2,5
HEe3aBHCHUMAs

Tun cucteMnl noapecCopruBaHunAa

IIOJBECKA BCEX KOJIEC

3a7aTh
Tumn ynpyroro 3ieMeHTa 1Mo IBeCKU .
XapaKTEePUCTHKOM
IBYXTPYOHBIN
Tun nemmndupyroiero eMeHTa MoBECKH yXIpy
aMOpPTHU3aTOP
Tabmumna 2
Ne oxTaBHOM TTOJIOCHI
1 2 3 4 5

qacCToT

JencTByromui ypoBeHb
BUOpoycKopeHuii, 1b

Hopwms! o 'OCT
12.1.012 ans 8 yacoB paboOTHI

BriBobI:
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Bapuanrt 3

I'pynna
CryneHt

3aoanue

J171s1 KOJIECHOH MallMHbI, XapaKTePUCTHKH KOTOPOH MpeacTaBieHbl B Tabmume 1,

OTIPEJEIINTH!
1. ympyryro XxapakTepHCTUKY ITOJABECKH;

2. neMIupyIOIIYI0 XapaKTepUCTHUKY TTOJIBECKH;

3. KOHCTPYKTHMBHBIE MTApaMeTPhl THEMOAIIEMEHTA TI0IBECKH;
4.

BH6pOHaFPY)I<€HHOCTI) B OKTaBHBIX I10JIOCAX 4aCTOT pa60qero MECTa BOAUTECIA IPpU IBXKCHUN

10 TPYHTOBOM JTIOPOTe YAOBJIETBOPUTEITHLHOTO KaueCTBa CO CKOPOCThI0S() KM/ (3aMOJHUTh

Tabum. 2).
Hcxoonvie oannvie
Tabnuma 1
[Tapamertp 3HaveHHe
KonnuectBo oceit 2
Macca kopmyca MamuHbl, KT 2100
Bbaza, m 4.0
Komes, m 15
Macca mocta, Kr 90
CBoOOaHBIN paanyc Kojieca, M 0,38
JlnmrHa mATHA KOHTAKTa MIUHBI ¢ OTTIOPHOM OBEPXHOCTHIO, M 0,18
MakcumanbHBIA MPOTHO IITMHBI, M 0,06
MakcumanbHBIN TPOTHO MOABECKH, M 0,4
MOMEHT MHEpLUHH KOPIYca OTHOCUTEIBHO MPOI0JIBHOM OCH, 6000
IPOXOIAIIEH Yepes LEHTP Macce, KrXM?
MoMEeHT HHepLHH KOPIyca OTHOCUTEIBHO MOTIEPEYHON OCH, TIPOXOAsIen 10000
yepe3 LEeHTP MacC, KrXM2
MOMEHT HHEpPIMH MOCTa, KIXM? 190
PaccrostHe oT IeHTpa Macc Kopiryca 0 MepBoil ocH, M 1,5
PaccrosiHue OT IeHTpa Macc KopIryca 10 BTOPOii OCH, M 2,5

Tun cucteMnl nmoapecCopruBaHuAa

MOCTOBas cxema 0e3
OaaHCHPHBIX CBs3EH

Tun YIIpYyroro 3JIEMEHTa NOJABCCKU

MTHEBMAaTUYECKUI
PE3NHOKOPIHBIN

Tun nemndupyromiero sneMeHTa NoABECKH

3a1aTb XapaKTepI/ICTPIKOﬁ

Tabmumna 2

No OKTaBHOM ITOJIOCHI YaCTOT 1 2

4 5

JleicTByIOIUN YPOBEHD
BUOpoycKopeHuii, 1b

Hopwmsr o I'OCT 12.1.012 s 8
4acoB pabOThI

BriBobI:
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Bapuanr 4

I'pynna
CryneHnt

3aoanue

1. ocnactute Mamuny cucremamu AbC u CJC;

2. mpoBecTH MoienupoBanue Topmokenust MamuHbel ¢ ABC u 6e3 ABC Ha 0OTTOpHOM OCHOBaHHH «IE]
CO CHeTroM» (HavaJbHAas CKOPOCTh TOpMOKeHUs 80 Km/1);

3. MpoBECTH MOJEIMPOBAHNE TOBOPOTA ¢ MUHUMANIBbHBIM paguycoM Mamnubl ¢ C/IC u 6e3 CJIC na
OTIOPHOM OCHOBAHHH «JI€]I CO CHETOM» (HadalbHasi CKOPOCTh BX0/1a B IOBOPOT 30 KkM/4);

4. cpaBHUTH MOJTY4YECHHBIE PE3YJIbTATHI.

Hcxoonvie oannvie

[Tapamerp 3HaueHue
Konecnas gopmyna 4x4
Tun MexaHn4eCKOW TPaHCMUCCUH [TomHOCTBIO GJIOKMPOBAHHBINA TPUBOJT
Macca kopryca MamiuHbl, KT 1100
Baza, m 3,6
Komes, m 15
Macca xoieca, KT 15
CBOOOTHBIN pagnyc KoJieca, M 0,38
MaxkcuManbHBINA TPOTHO IIMHBI, M 0,06
MoMeHT MHEePIMU KOPIyca OTHOCHTEIILHO MTPOJI0JIbHON OCH, 7500
IIPOXOAIIEH Yepe3 MEeHTP Macc, KT XM-
MOMEHT MHEpPLUHUH KOPIYCa OTHOCUTEIBHO MOTIEPEUHOM OCH, 300

TIPOXOIAIIEH Yepe3 IEHTP Macce, K XM>

MOMEHT MHEepLUHH KOPIYCca OTHOCUTEIBHO BEPTUKAIBHOM OCH, 10000
IIPOXOAIIEH Yepe3 MEHTP Macc, KIXM?

MoMEHTBI HHEPIIMH KOJIeca OTHOCUTEILHO BEPTUKATBHON 1
MPOJOJIbHOM OCEH, MPOXOAANIMX Yepe3 HEHTP KoJieca, KI'XM
MOMEHT WHEPITUU JBUTATEIIS, KIXM? 20
MoMeHT nHepIuu 3a0JI0KUPOBAHHBIX BPAIIAFOIINXCS YacTeH

) 150

2 45
TPAaHCMHCCHH, KT XM
PaccTosiHie OT 1IeHTpa Macc KopIryca 10 epBoil OCH, M 1,8
PaccrosiHie oT IeHTpa Macc Kopiryca 10 BTOPO OcH, M 1,8
MaxkcumanbHasi MOUTHOCTb OEH3MHOBOTO JABUTaTEs 140
IIPU YacTOTe BpalieHus kojaeHBaiza S600 o6/muH, kBT
MaxkcuManbHBIA KPYTSIINI MOMEHT JIBUTaTeNsl B JUANa30He 240
06opoTtoB kosenBana 2000...5200 o6/muH, H-m
IlepenaTouHoe OTHOIIIEHHE IIABHOW NIepeaadn 5,8
[Tepenarounbie oTHOMIEHUs KOpoOku nepenayd (KIT) ms
nepenavn:
1-i 3,727
2-i 2,048
3-i 1,393
4-ii 1,097
S-i 0,892
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Bapuanr 5

I'pynna
CryneHt

3aoanue
1. ocnactuts Mamuny cucremamu AbC u CJ1C;
2. mpoBecTd MojenupoBaHue TopmoxkeHus MammHbsl ¢ ABC u 6e3 ABC nHa onopHom
OCHOBAHHUU «IEJ CO CHETOM» (HadaJlbHasi CKOPOCTh TOpMOoKeHHst 80 KM/);
3. IpOBECTU MOJEIMPOBAHNE [TOBOPOTAa C MUHUMAIbHBIM paanycoM MamuHbl ¢ CIC u 0e3
CJC Ha OrmOpHOM OCHOBAHUHM «JIEJ CO CHEroM» (HavajabHasi CKOPOCTh BX01a B TOBOPOT 30 KM/4);
4. cpaBHUTH MOJTY4YECHHbIE PE3YJIbTATHI.

Hcexoonwie oannvie

[Tapamerp 3HaueHue

Konecnas gopmyna 6x4
Tun MexaHn4eCKOW TPaHCMUCCUH CM. PUCYHOK
Macca xoprryca MaliHbl, KT 18600
Bbaza, m 8,0
Kones, m 2,0
Macca komneca, KT 18
CBOOOTHBIN pagnyc KoJieca, M 0,5
MaxkcuMaTbHBIA TPOTHO MIMHBI, M 0,06
MOMEHT MHEepUHH KOPIYca OTHOCUTEIBHO MPOIOJIBHOM OCH, 60000
IPOXOIAIIIEH Yepe3 IEHTP Macce, KrXM?
MOMEHT MHEepLUHH KOPIYCca OTHOCUTEIBHO MOTIEPEUHOM OCH, 19000
TIPOXOIAIIEH Yepes IEHTP Macce, KrXM>
MOMEHT MHEepLUHH KOPIYCca OTHOCUTEIBHO BEPTUKAIIBHOM OCH, 20000
TIPOXOIAIIEH Yepe3 IEHTP Macc, KX M>
MoMEeHTbI HHEPIIUU KO0JIeCa OTHOCUTEIBHO BEPTUKAIBHON 1 250
IPOJIOJILHOM OCell, NPOXOIANMIUX Yepe3 LEHTp Kojleca, KIXM?
MOMEHT WHEPITUU JBUTATEIIS, KIXM? 23
PaccrosiHie oT IeHTpa Macc KopIryca 0 MepBOoil OCH, M 3,5
PaccTosiHie OT IeHTpa Macc Kopiryca 10 BTOPO OCH, M 0,5
PaccTosiHue OT 1IeHTpa Macc Kopiyca JI0 TpeTheil ocu, M 4,5
MaxkcumanbHasi MOITHOCTb AU3EJIBHOTO ABUraTENs, J1.C., IPU

500
1900 06/MuH
MaxkcuManbHbIA KPYTSAIINI MOMEHT aBuratens, Hm, npu

2300
ob6oporax koieHBanga 1300 06/muH
IlepenaTouHoe OTHOIIIEHHUE IIABHOW MEpeayd MOCTa 7,22
[lepenaTouHnoe oTHOIIIEHHE KOPOOKHU Mepeay Jisl mepeiadn:
1-i 4,7
2-i 2,21
3-i 1,53
4-ii 1
S-i 0,76




21

Bapuant 12 (nponomkenue)
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Pucynok. Cxema nmuddepennmanbaoit pancmuccuu KM ¢ xosecHolt popmyioit 6x4 ¢
muddepeHInanTbHON TPAHCMHUCCHEH !
1, 2, 3 —ocu KM; 4 — cummeTpudHbIie MEXKOJIeCHbIe TudepeHnas;
5 — cueruienue.
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Bapuanr 6

I'pynna
CryneHt

3aoanue
1. ocnactuts Mamuny cucremamu AbC u CJ1C;
2. mpoBecTd MojenupoBaHue TopmoxkeHus MammHbsl ¢ ABC u 6e3 ABC nHa onopHom
OCHOBAHHUU «IEJ CO CHETOM» (HadaJlbHasi CKOPOCTh TOpMOoKeHHst 80 KM/);
3. IpOBECTH MOJEIMPOBAHNE TOBOPOTA C MUHUMAIbHBIM paanycoM MamuHbl ¢ CIC u 0e3
CJC Ha OrmOpHOM OCHOBAHUHM «JIEJ CO CHEroM» (HavajabHasi CKOPOCTh BX01a B TOBOPOT 30 KM/4);
4. cpaBHUTH MOJTY4YECHHbIE PE3YJIbTATHI.

Hcexoonwie oannvie

[Tapamerp 3HaueHue

Konecnas popmyna 6x4
Tun MexaHN4eCKOW TPaHCMUCCUH CM. PUCYHOK
Macca xoprryca MaliHbl, KT 18600
Bbaza, m 8,0
Kones, m 2,0
Macca komneca, KT 18
CBOOOTHBIN pajinyc KoJieca, M 0,5
MaxkcuManbHBIA TPOTHO IIHHBI, M 0,06
MOMEHT MHEepUHH KOPIYCca OTHOCUTEIBHO MPOI0JIBHOMN OCH, 60000
TIPOXOIAIIEH Yepes IEHTP Macc, KX M>
MOMEHT MHEPLUHH KOPIYCca OTHOCUTEIBHO MOTIEPEYHOMN OCH, 19000
TIPOXOIAIIEH Yepes IEHTP Macce, KrXM>
MOMEHT MHEepLUHH KOPIYCca OTHOCUTEIBHO BEPTUKAIBHOM OCH, 20000
IPOXOIAIIEH Yepes IEHTP Macce, KrXM>
MoMeHTbI HHEPIIUU KO0JIeCa OTHOCUTEIBHO BEPTUKAIBHON 1 250
IPOJI0JILHOM OCeilf, MPOXOAAIINX Yepes LEHTP KoJleca, KIXM>
MOMEHT WHEPIUU JBUTATEIIS, KIXM? 23
PaccTosiHie OT IeHTpa Macc KopIryca 10 MepBOil OCH, M 3,5
PaccrosiHue oT IeHTpa Macc Kopiryca 10 BTOPO OCH, M 0,5
PaccrosiHue oT IeHTpa Macc Kopiyca JI0 TpeTheil ocu, M 4,5
MaxkcumanbHasi MOITHOCTb AU3EJIBHOTO ABUraTENs, J1.C., IPU

500
1900 06/MuH
MaxkcuManbHbIA KPYTSAIINI MOMEHT aBuratens, Hm, npu 2300
o6oporax koieHBanza 1300 06/muH
IlepenaTouHoe OTHOIIIEHHUE ITABHOW MEpeaud MOCTa 7,22
[lepenaTouHnoe oTHOILIEHHE KOPOOKHU Tepenay JUisl mepeaayu:
1-i 4,7
2-i 2,21
3-i 1,53
4-if 1
S-i 0,76
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Bapuanr 13 (nponomkenue)
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Pucynok. Cxema nmuddepennmanbaoit pancmuccuu KM ¢ xosecHolt popmyioit 6x4 ¢
muddepeHInanTbHON TPAHCMHUCCHEH !
1, 2, 3 —ocu KM; 4 — cuMmMeTpUYHBIA MEXKOJICCHBIN auddepeHiman; 5 —
CUMMETPUYHBINA MexoceBol nuddepennuan; 6 — crernieHue.
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7.3.2. IlpoMexxyTOUHas arTecTanus

BOITPOCHI K OK3AMEHY.
1. PacdetHas cxema u METOJUKA OINpPEEICHUS YTIIOB MOBOPOTA YIPABISEMbIX KOJIEC

MHOTOOCHOM KOJIECHOW MAIIIUHEI.

2. Cozmanne B Simulink Mojaenu NHEBMAaTUYECKOW PE3MHOKOPIHOM PECCOPHI.
[TocTpouTh Harpy304HbIC XapaKTEPUCTUKU THEBMOPECCOPHI B KOOPAUHATAX «CUJIA
— nporud MOABECKH» U «CHJIa — CKOPOCTh Mporuda». BeiOpaTe ninuny npodus
o6omouku. Onpenenuts YGPEKTUBHBIN TUAMETP U HAPYKHBIN TUAMETP 000JIOUKH.
HcxoaHblie JaHHbIE
Harpy3ka na peccopy 5000 xr

HauanpHOe naBieHue 5 atm
Xona nmoaBecku + 15 cm
Huametp nopuss 0,09 m
Harpy3o4Hble XapaKTEePUCTHKH

3. Marematnyeckas MOACIb TOpMOSHOﬁ CHUCTEMBI KOJICCHBIX MallllH.

4. Co3ganume B Simulink Momenu OJHOTPYOHOTO amMOpPTU3AaTOpa TOIBECKH.
[TocTpouTs Harpy304YHbIC XapaKTEPUCTHKHA aMOPTH3aTOpa B KOOPAMHATAX
«cumna — mporud MOJABECKU» U «CUJIa — CKOPOCTh MPOTHOa

HcxoaHble JaHHbIE
Jwuametp nunuaapa amoptusaropa 0,1 m

Juametp mroka 0,02 m

Xopa moaBecku + 15 cm

Huametp apoccensHoro orseperus 0,01 m
3apsiHOe JaBiIeHue 5 aTM

Harpy3ouHble XapaKTepUCTHKH
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5. Marematnyeckas MOJEIb  B3aUMOJCHCTBHSI  Kojeca  aBTOMOOHMIIS C
HeZ1e(DOPMUPYEMBIM OTIOPHBIM OCHOBAaHUEM.

6. Co3manne B Simulink Moaenu aByXTpyOHOTO aMopTH3aTOpa IMOABECKH.
[TocTpouTh Harpy3ouyHble XapaKTEPUCTHKH aMOpTH3aTOpa B KOOPJAHMHATAX
«CHIIa — MPOTUO TIOJIBECKN» M «CHJIA — CKOPOCTh IPOTHOa»

HcxoaHble JaHHbIE

Huamertp unnunapa amoptuzaropa 0,1 m
HMuametp mroka 0,02 M
Xox moaBecku + 15 cm
Juametp apoccenbHbix oTBepetuit 0,01 M
3apsigHoe naBieHue 1 atMm
Harpy3ouHble XapaKkTepUCTUKH

7. KunemaTtnueckue ypaBHeHUs Diliiepa.

8. Co3manme B Simulink ™Mozenn o07HOOOBEMHON MTHEBMOTHAPABINYECKON
peccopbl moaBeckd. [locTpOUTh HArpy304YHBIE XapaKTEPUCTHKUA DPECCOPHI B
KOOpJIMHATAX «CHJIa — TMPOTUO TOJBECKHM» M «CHUJIA — CKOPOCTH MPOTHOay.
OnpenenuTs 00BEM THAPOAKKYMYIIATOPA U JABJICHUE B HEM MPU CTATUYECKON
Harpyske

HcxonHble TaHHbIE
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Harpy3ka na peccopy 7500 xr

Juametp nununapa peccopsl 0,35 m

Xona moaBecku + 15 cm

Huametp apoccensHoro orseperus 0,01 m

Harpy3ouyHble XapaKTEepUCTHKH

9. [lporpammHas peanuzanus SMYJISIIUA pabOThl (PUKIIMOHHOTO CIETUICHHUS
KOJIECHOW MAallVHBI.
10.Coznanne B Simulink wMozxenu AByX00beMHONW (C MPOTUBOJABICHUEM)
THEBMOTH/IPABINYECKON peccopbl mojaBecku. IloctpouTs HarpysouHsie
XapaKTEPUCTUKH PECCOPBI B KOOPAMHATAX «CUJIa — MPOTUO MOABECKU» U «CUjla
— cKopocThb Iporuday». OnpeaenuTs 00beMbl THAPOAKKYMYJIATOPOB U 1aBJICHUE
B HUX IIPU CTATUYECKON HAarpy3Ke
Hcxoanbie JaHHbIE
Harpyska na peccopy 7500 xr
Huametp nununapa peccopsl 0,35 m

Xox moaBecku + 40 cMm
Huametp mToka 0,1 M
Huametp npoccenbubix oTBepcTuii 0,01 M

Harpy3ouHble XapaKTEepUCTHKH
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