MuHuCTEPCTBO HAYKH M BhIcHiero odpasosanust Poceniickoii Mexepanun
DerepalibHOE rOCY/IAPCTBEHHOE OI0IKETHOE 00pa3oBaTelIbHOE YUPEKICHHE
BbICLICTO 00pa30BaHMsI
«BiaimmMupekunii rocy/1apecTBEHHBIN YHUBEPCUTET
nmenn Astexkcanapa puropsesiva u Hukosast Ipuropsesuda CroJieToBbIX»
(Baly)

MHCTH'[‘}/T MAIIUHOCTPOCHHUS H ABTOMOOHMJILHOT'O TpaHcropTa

/o A I/I Emszm{
30 O @7 . ZUXZF

PABOYASI ITIPOI'PAMMA JJUCIHUTTIJIMHBI
CHAMHAMUKA JIBUTATEJEN

HallpaBJICHHE IMOAT0OTOBKH / CIICHHAJIBbHOCTD

13.03.03 — sHepreTHyecKoe MAIIHHOCTPOEHH e

HANIPABJCHHOCTH (IPOPUJIBL) MOATOTOBKH

HB HI'aTECJIH BHYTPEHHEI'0 CropaHust

r. Bragnmup

[0t
2022



2

1. HIEJIHW OCBOEHUS JUCIHUITJINHBI
[Meanio ocBOEHNS NNCUMILINHBI «/[MHAMHUKA ABUTaTE e SBISIETCH:
e (opMupoBaHHe 3HaHUI B 00JACTH JMHAMUKU MOPIIHEBBIX JBUTATE]IeH BHYTPEHHEIO Cropa-

HUS;

®  O3HAKOMJICHHE CTYACHTOB CO cXeMaMmu Ipeobpasyromux Mmexann3MoB JIBC, kunemMatukoi u
JTUHAMHUKOM KPUBOUIUITHO-IIATYHHBIX MEXaHU3MOB;

o CHOCOGaMI/I YPaBHOBCIINBAHUA CUJII U MOMCHTOB, OT KOTOPBIX 3aBHUCAT HC TOJIBKO 06H.[HI>1
YpOBEHb BHUOpAINii, HO U TMPOU3BOIUTEIHLHOCTh, PECYPC, HAACKHOCTh M TOYHOCTH PaOOTHI
SHEPreTUYECKON YyCTaHOBKHU;

® HAy4YUThb MPABUIBHO aHAJIU3UPOBATH IOJyYEHHBIC PE3yJIbTaThl pacueTa U BHIOMpPATH OINTH-
MaJIbHbIE BAPUAHTHI 110 BHIOPAaHHBIM 3apaHee KPUTECPHUSIM.

3apaum QM CUUIIMHBI:

¢ [IPUBUTHUC HABLIKOB IJId ONPCACIICHUA CUII, HCﬁCTBYIOHlHX B KPUBOUIUITHO-ITIATYHHOM MCXa-
Huzme (KIIM);

e 00y4eHHs METOJ0B YPAaBHOBEIIMBAHUS IBUTaTeNIeH;

° 06yquH51 MCTOAOB JUHAMHUYCCKUX PACUCTOB,

®  HayyuTh IPOBOAUTH PACUEThl KPYTUIBHBIX KOeOaHUI KOJIEHYAThIX BAJIOB U CIIOCOOOB 0Oec-
NEYCHUS HaJIe)KHOM paboThl IBUTATENIel B COCTaBE YHEPIeTUYECKUX YCTAaHOBOK.

e chopMHpOBaTH Y CTYJCHTOB HAaBHIKOB M YMEHUU 1O OpPTaHU3AIMH MPOBEICHHS PACUCTHBIX

HCCHGHOBaHHﬁ, KakK B IMponecce OGy‘ICHI/I}I, TaK U B ITPOU3BOACTBCHHBIX YCJIOBHUAX.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

JucuunnuHa «/{nHamMuka nBUTaTeNnei» OTHOCHTCS K BapUATHBHOW YaCTH JAUCHHUILUINH, Qop-
MHUpyeMasi yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOILICHHH.

Jl1sl yCHemHoro u3y4eHus Kypca CTYJIEHThI JOJDKHBI ObITh 3HAKOMBI C OCHOBHBIMHU TOJIOXKE-
HUSMH CIeNyomuX TUCIUMIUIMH: «TeopeTnueckas MexaHuKa» (pa3[elibl: YCIOBUS paBHOBECHUS, AM-
HaMMKa cUcTeM), «MexaHnKa MaTepuaioB ¥ KOHCTPYKLUI (pa3/ienbl: HaNpsHKEHHOE U 1e(OopMHUpPO-
BAaHHOE COCTOSTHHE, TJIaBHBIC HAPSXKEHMS, PacuyeThl Ha IPOYHOCTh IIPU OJHOOCHOM U CIIOKHOM Ha-
NPSOKEHHBIX COCTOSIHMSX), «Bricinas maremaTtuka» (paszaensl: nuddepeHIupoBaHie U UHTETPUPOBa-
HHe, TuddepeHaIbHble ypaBHEHUs, MAaTPUIIbL, Psiibl, anredpa u auddepeHnnanbuble ypaBHEHHS ),
«Teopust pabouux mporeccoBy (LMUKIIBI MOPIIHEBBIX ABUrareiel, 3pQeKTuBHbIC MoKa3aTeau MOpPIII-
HEBOTI'O JBUTATEJs, U3MEHEHHE IOKa3zaTeliel Npu HaaayBe) MHGOPMATUKH (MCHOJIB30BAHUE CTaH-

napTHeIX iporpamm Microsoft Office Excel u np.).

3. INIAHUPYEMBIE PE3YJIbTATHBI OBYUEHMUS 11O JUCHUITJIMHE
[Tnanupyembie pe3ysbTaThl 00yUEHUS 0 AWCIUIUIMHE, COOTHECEHHBIC C IJIAHUPYEMBIMU pe3yJIbTa-
tamu ocBoeHust OIIOII (koMneTeHIUsAMY U UHIUKATOPaMU JOCTUXKEHUSI KOMIIETSHITHH)

dopmMupyeMbIe [Tnanupyemsble pe3yabTaThl O0yUYSHHS MO TUCIUILTUHE, B COOT- HaumenoBanue
KOMIIETCHIINU BETCTBHUM C UHIUKATOPOM JOCTHKEHUS KOMIIETCHIIUU OIICHOYHOTO Cpe/I-
(kon, conepxanne | MHAUKATOP JOCTHXKEHHS KOMIIE-| Pe3ynbraTel 00y4eHH s 110 JHc- CTBa
KOMIIETEHIIHH) TEHITHH LUTUIAHE
(k00, codepoicanue uHOUKamopa




[TK-1. Cnocoden
pa3pabaTbiBaTh
MPOEKTHYIO K TEX~
HHUECKYIO JIOKY-
MEHTALLMIO NPH
BbIMOJHEHUH IC-
KH3HbIX, TEXHHYE-
CKUX 1 pabounx
MPOEKTOB M3AE/NIl,
BbIONPATL OCHOB-
Hble W BCITOMOTd-
Te/bHblE MATEPHA-
Jibl TTPH npoemu-
pOBaHWM JIBUraTe-
neit.

| TK-1.2.

[K-1.1. 3naer, kak paspabaTbiBa-
eTcs MPOeKTHAn W TeXHHUeCKas
fpH BEINOJHEHHI
JCKH3HBIX, TEXHMUeCKHX W pabo-
YMX NPOEKTOB M3lenuid, BbiOnpaTh
OCHOBHbIE M  BCMOMOTraTe/ibHbIe
MaTepHasbl NpU MPOEKTHPOBAHUH
nBurarene.

JOKYMEHTALLMA

Yaeer  paspadarbiBarth
HPOEKTHYIO M TEXHHHECKYIO A0KY-
MEHTALLMKO  [IPH BbITIOJAHEHHN
KH3HBLIX, TEXHMUECKHUX W padounx
NPOEKTOB W3JENuH, BbIOHpaTh OcC-
HORHBIE ¥ BCTIOMOraTeNlbHble Ma-

NPOEKTUPOBAHUH

IC-

Tepranbl  NpU
asurarenei.
[1K-1.3. Bnageer HaBblKaMH MPOeK-
TUPOBAHMS NPH BLINOJHEHHH ICKH3-
HbIX. TEXHHUYECKMX U paboumnx npo-
€KTOB M31eNHH, BbIOOPE OCHOBHBIX H
BCMOMOTATE/LHbLIX MAaTEPHANOB MPH
NPOEKTHPOBAHKK ABMraTeNE

3HAeT KOHKPETHLIC TEXHHYC-
CKHME peLIeHMs MPH CO31aHHH

00BEKTOB IHEPIETHHCCROTO

obopyaoBaHus,

YmeeT NPUMEHATL METObI
aHau3a ¥ MOJIETHPOBAHHA,
TEOPETHUECKOTO H IKCHEPH-
MEHTAIBHOIO HCCIE 10 BLITHA
(IPH PELLCHHU NPOeCeHu-
HAALHBIN 344,

Bnageer coBpeMEHHBIMH KOM-
MBIOTEPHBLIMU TEXHOIOMMAMH B
CBOEH MpeaMeTHOH 001acTH.

[1K-4. Cnocoben
NPOBOLAHTH IKCTIE-
PHMEHTAIIbHBIC
HeCne10BaAH A ©
HCIOIB30BAHIEM
ABTOMATH3HPOBAH-
HbIX CHCTEM PErH-
crpauny 1 odpa-
OoTKKn HHpOpMa-
L.

[1K-4.1. 3nHaeT, Kak NpOBOAHTL
IKCHEPUMEHTANIBHBIE HCCICN0BA-

| Mg ¢ HCNONbL30BAHKEM CcTanaapT-

HBIN 11 CIEUNANN3HPOBAHHbLIX aB-
TOMATH3IUPOBAHHBLIX MPOrpaMm
perucTpauuu H 06paboTki HH-
hopmaun,

[TK-4.2. YMeeT BbINOAHAThL IKCTe-
PUMEHTANILHBIE HCCIEA0BAHMS HA
Oa3e aBTOMATHIHPOBAHHBIX CH-
cTem perncrpauun u 06paboTku
uH(popmaLum,

[1K-4.3. BrajeeT HaBbIKaMH 110J1b-
30BaTess CTAHAAPTHLIX H ClELHaN-
3UPOBAHHBIX MAKETOB MPHKIAHLIX
nporpamm no odbpadoTke pesyibra-
TOB MCCTIELOBAHMI

| MblC

InaeT, Kak HaitH HeodX0/1n-

HCXO/HLIC  JIaHHBIC 1PH |

pacucTe < HCTTOJIL3OBAHHUCNM

3KCNEPUMEHTAILHOTO  0D0pY-
JIOBaHHSA.
Ymeer Haiitn HEOOXOAMMBIC

MCXOAHBIC JOHHBIC [IPH pacte-

TE€ ¢ MCHOIL3OBAHUEM DKCIIE-
puMeHTaabHoro  obopyaosa-
HUS.

Baaneer cOBpEMEHHLIMH KOM-
NLIOTEPHBIMU TEXHONOTHAMH B
cBoeit npeamMeTHoil 001acTH.

Beinoanenne  kypeo-

BOFO NIPOEKTA 110 jHe- |

LUATLUTHHE

Boinosuenie kypeo-
BOTO HPOCKTA HO JLHC
LT e
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4. OBBEM U CTPYKTYPA JJUCHHUTIJIMHDBI

Tpy10eMKOCTL IMCIHITHHb] COCTABIACT 5 3aueTHbIX eaunuil, 180 vacos

Temarnueckui nmiau
dopma oOyueHHst — OUHAS
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] KuHemMaTika KpHBOLIMITHO- 6 1 2 2 - 3,5 2/50
waTyHHoro Mexanusma. Obuine cae-
nexus. KunemaTuka nopurHs. ] -
2 | Knuemaruka waryna. Jlesakcnaib- 6 2 2 2 3.5 2/50
HbliT KPHMBOLIHTTHO-IATY HHBIA MeXa- ,
| HU3M, JLe3akCHAIBHBII KPHBOLWNITHO- ‘ [ |
LWATY HHbIF MEXAHI3M CO C/IBOCHHbI-
MU KHHEMATHYECKUMMU CBA3AMMU. - . ‘
3 | Jlunamuka KpMBOLIMIHO-WIATYHHOIO 6 3 2 2 - 3,5 1/25 ‘

mexaHusma. OGue cBenenua. Mac- ,
Cbl IBHIKYLUMXCH AeTaneil KpHBo- -
WHITHO-LATY HHOTO MEXAHH3ME W UX ‘
npUBEACHIE. CHilbl MHEPLUMI KPUBO- ‘ i
LWHITHO-ATYHHOTO MEXAH uima. Cu-
Jibl AaBJICHHA ra30B. - |
4 | CymmapHbie cuibl, aeiictsyiowne B | 6 4 2 - 2 3.5 2/50
KPUBOLLMITHO-LIATYHHOM MEXaHHU3Me. |
CymMapHble CHIbI, JEHCTBYIOIUIME B |
J1I€3aKCHANBLHOM KPHBOLINITHO-

aTyHHOM MEXaHHU3IME CO CIABOEH- | |

HbIMH I\'l-lﬂ@)ﬂi!lld_‘llfcKHMH__(_JBH‘}SIMH. “ |

5 Yeuans, JAeACTBYIOULNE HE WATYH- 6 5 2 2 - 3.5 2/50 | Peitrunr-
Hble LWeiKi KPHBOLIMIA W WATYHHbIT KOHTPO/bL Nol ‘
nopwunuuk. [loaspHble AHarpamMMel.
6 | Yeunus, AeHcTBYIOIIHE HA KOPEHHbIE 6 6 2 - 2 3.5 1/25 ) - ‘
WeHKH KONeH4aToro ajia 1 KOpeH- ‘
Hoit noawumHuK. OnpeneneHne pe- !
AKLHH, AeHCTBYIOLLHX HA KOPEHHBIE |
| weftkn, B B | |
7 | Mporpamma AHHAMHUCCRKOTO pacteTa 6 7 2 2 - | 35 2/50 | ' :

KPHBOLIMITHO-LIATY HHOTO M@XAHH3MA
H MOCTPOEHHE MOAPHOH AHarpaMMmbl
HArpy30K Ha KOpeHHble Wwefikn. Tab-
JTUYHBIA METOL MOCTPOEHHUA NOAAp-
HOMi AMArpaMMbl HATPY30K Ha KOPEH-
HbI€ LIEHKH.

8 KpyTaLinii MOMEHT MHOTOLHTHHIPO- 0 8 2 5 2 35 | 2/50 | ' ‘
BOTI'O ABHIATEA H MOMEHTbL, CKPpY4h-
[ parolLme weitky gas. Haderalouwmne

EELEE
|
|
l
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M MOMEHTbI. ) W

O | BausHue napameTpos KpHBOLIHITHO- 6 ) 2 - ! 2/50
WATYHHOIO MEXAHH3MA HA [I0KA3aTC-
Ay asurares. Y 1apHble HarpysKn B
KPHBOLLMITHO-LLATY HHOM MEXAHN3ME.

10 | Ananus ypaBHOBELIEHHOCTH aBTOMO- 6 10 2 - 2 4 -
GUABHBIX M TPAKTOPHBIX ABHraTeneil.
VpaBHOBELWIMBAHHE LIEHTPOOEKHDIX
¢, OBLLME 3aBUCHMOCTH N4 aHa-
13 YPaBHOBEIIEHHOCTH NOPLIHE-
BBIX ABMATE/NCH.

[1 | YpaBuosewnsanne 0AHOPAAHBIX 0 I 2 2 - 4 2/50 | Peftrunr-
OIHOUMIMHAPOBLIX H ABYXLHIHH- KOHTPOAL No2
ApPOBbIX ABHraTe/ed.

12 | YpaBHOBewHBaHHE OAHOPALHBIX 6 12 2 - 2 4 1/25

TPEXLLHINHAPOBBIX M HYETBIPENLIN-
JMHAPOBLIX ABHIATENCH.

ABYXUWAHHAPOBBIX 1 HETIPEXLUH-
AWHAPOBLIX ABkraTenei.

|4 | VpasHosewiBakne V-00pasHbiX Wwe- 6 14
CTHULMITMHAPOBbIX W BOCBMHLIMIMH-
ApOBBIX ABHUraTenei. PaBHOMEPHOCTE
KpYTALLETrO MOMEHTA W PaBHOMEP-
HOCTL XOMa. 1 o
15 | Pacuer HKBHBANCHTHOMN CHCTEMbI KO- 6 5 2 2 - 4 2/50
JIEHYATLIX BAIOB ABTOMOOHALHBIX 1
TPAKTOPHBIX ABHIATECH.

16 | CBoGoAHBIE KpYTHIbHBIE KONEOaHU. 6 16
OnpeneneHne 4acToT CBODOAHBIX
KPYTHIILHBIX KoneGaHHi.

13 | Ypasroseusanie V-00pasibiX 6 13 2 7 = | 4 _T 250 ‘» -
|

(§8)
i
2
ES
J
N
<

2/50

(3]
1
]

5

2
1

B
[

17 | BbiHyk/aeHHbIE KPYTHIbHBIE KONeDa- 6 17 2 Peiirnnr-
HUS, | wourpoas N3

18 | Jlemndguposanue KpyTHILHBIX KOJE- 6 18 2 - 2 | 4 2/50
Ganuil. Pacuet aemndepos KpyTH/1b-
| ix koneannit. _ M R
Beero 3a 6 cemecTp 36 18 18 63 29/40 | sk3amen (45),

Haanuue B ancunnaune KIVKP KT

HMroro no nucuMjinye 36 18 18 63 29/40 KN

Cojepskanne JeKIHOHHBIX 3AHSTHIL 10 ICUHILIHIE

Pasaen 1. peamer v 3a1a4ud AMHAMHKH neurarencit. KuHeMaTtuka KpHBOIMIHO-IATY HHOTO
MEXaHn3Ma.

CojieprkaHue TEMBbL.

Obmue CBEACHHS O KHHEMATHKE KPHBOLIMIIHO-IIATYHHOTO MEXaHU3MA. Kunemarnka mopuiHs:
nepeMeLIeHHe, CKOPOCTE H YCKOPEHHE.

Paznen 2. KuHemaTHKa 1IaTyHa.

Conepxanyie Templ. Kunemaruka aTyHa. JIe3aKCHALHBI KPHBOLIHITHO-LIATY HHbIH MCXU-
Hism. Jle3aKkeHaibHbli KPUBOLIMITHO-LIATY HHBL MEXAHI3IM CO C/BOCHHBINH KUHCMATHHCCKIMI CBA-
3AMH.

Paznen 3. JluHaMuKa KPUBOLIMITHO-IIATYHHOTO MEXaHH3Ma.

CojiepKaHue TEMBI.

JInHAMHMKa KPHUBOIIMITHO-IIATYHHOTO MEXaHW3Md. Obmme cpeieHns. Maccol ABHIKY LLUNCH
fetaneil KpPMBOLIMITHO-IIATYHHOTO MEXaHM3Ma W HX TPUBCICHIC. CHJibl MHEPUIH KPHBOLIHITHO-
HIATYHHOTO Mexannsma, Chilbl 1aBJICHHS [a308.

Passten 4. Culipl, ASACTBYIOUIME B KPUBOILMIHO-IATY HHOM MCEXUHH3ME,

CoAepKAHHE TEMbL.
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Paznen 7. [IporpamMmma TMHAMHYECKOTO pacyera.

ConepixaHuie TEMBI.

[IporpamMMa JHHAMHUYECKOTO pacueTa KpHUBOUIMITHO-IIATYHHOI'O MEXaHHW3Ma U IOCTPOCHHE
HOJISIPHOM JMarpaMMbl Harpy30K Ha KOpeHHbIe HIeWkH. TaONu4HbI METOA MOCTPOCHUS MOJSPHOR
JarpaMMbl Harpy30K Ha KOpEHHbIE MICHKH.

Paznen 8. Kpyraiuii MOMEHT MHOTOLIMJIMHPOBOTO JIBUTATEIISI.

ConepxaHue TEMBI.

KpyTsimuii MOMEHT MHOTOIMJIMHAPOBOTO ABUTATENIE MU MOMEHTHI, CKPYYMBAIOIIUE MICHKU
BaJ1. Haberarornme MOMEHTEHI.

Pazgen 9. Biusinue napameTpoB KpUBOUIMITHO-IIATYHHOTO MEXaHU3Ma Ha MOKa3aTelu JABUTa-
Tes.

ConepixaHuie TEMBI.

Bnusinue mnapamMeTpoB KPHUBOIIMIHO-UIATYHHOTO MEXaHHM3Ma Ha IIOKa3aTeNu JBUTaTes.
VY napHbie Harpy3Ku B KpUBOIIUITHO-IIIATYHHOM MEXaHU3Me.

Paznen 10. Aranu3 ypaBHOBEIIEHHOCTH aBTOMOOUIIBHBIX U TPAKTOPHBIX JABUTATEIICH.

ConeprxkaHuie TEMBbI.

AHanu3 ypaBHOBEIIEHHOCTH aBTOMOOMIIBHBIX U TPAKTOPHBIX JBUraTeseld. Y paBHOBEIIMBAHHE
HEeHTPOOEKHBIX cri. OOIIe 3aBUCMMOCTH JIJIsl aHAJIM3a YPaBHOBEIIEHHOCTH TOPIIHEBHIX JIBUTATeE-
nen.

Paznmen 11. YpaBHOBemIMBaHUE OHOPSTHBIX OJHOIMIMHIPOBBIX U JIBYXIUIUHAPOBBIX IBU-
raTesneu.

ConeprxaHuie TEMBbI.

VYpaBHOBEIIMBAaHUE OJHOPSAIHBIX OJHOLMINHAPOBBIX U IBYXUUIMHIPOBBIX IBUTATENEH.

Pazmen 12. YpaBHOBemMBaHWE OIHOPSTHBIX TPEXIMIUHAPOBBIX M UYETHIPEXIUIUHAPOBBIX
JIBUTATEJIEH.

ConepixaHuie TeMBbI.

YpaBHOBELINBAHUE OJHOPSAIHBIX TPEXIMIUHAPOBBIX U YETHIPEXUUINHIPOBBIX IBUTATEICH.

Pazmen 13. YpaBHOoBemmnBaHue V-00pa3HBIX IBYXIUIUHAPOBBIX M UYETHIPEXIUIUHAPOBBIX
JIBUTATEJIEH.

ConeprxaHuie TeMBI.

VYpaBHoBemnBanue V-00pa3HbIX IBYXLUUIMHAPOBBIX U YETHIPEXIMIHHIPOBBIX IBUTATEINEH.

Paznen 14. YpaBHoBemmBanue V-00pa3HBIX MIECTULUIMHAPOBBIX U BOCHMUIIMIMHAPOBBIX
nBuraresneil. PABHOMEpPHOCTh KPYyTALIEro MOMEHTA M paBHOMEPHOCTH X0/1a.

ConeprxaHuie TeMBbI.

VYpaBHoBemnBaHue V-00pa3HbIX MIECTULUIMHAPOBBIX U BOCHBMHUIMIMHAPOBBIX JIBUraTelNCH.
PaBHOMEPHOCTDH KPYTSIIErO MOMEHTA U PABHOMEPHOCTH X0/1a.

Paznen 15. Pacuer skBHBaIEHTHON CHCTEMBI KOJICHUATHIX BAJOB aBTOMOOMIIBHBIX U TPAKTOP-
HBIX JBUTATEIICH.

ConepxaHue TEMBI.

Pacyer >KBHBaJIGHTHOW CHCTEMBI KOJICHYATHIX BAaJIOB aBTOMOOMJIBHBIX M TPAKTOPHBIX JIBHUTA-
TeJen.

Paznen 16. CBoboaHbIe KpyTHIbHBIE KoteOanus. OnpeneseHie 4acToT CBOOOIHBIX KPYTHIIb-
HBIX KOJIeOaHUH.

ConeprxaHuie TEMBI.

CBoOoaHbIe KpyTUIIbHBIE KoJiebanus. Onpenenenre 4acToT CBOOOAHBIX KPYTUIIBHBIX KoOJie-
OaHwMiA.

Paznen 17. BeiHyX/1€HHBIC KPYTHUIIBHBIC KOJICOAHUS.

ConeprxaHuie TeMBbI.

BoinyxxaeHHble KpyTHiIbHbIE KosiebaHus. OmnpeneieHne aMIUIMTY/A KPYTHIbHBIX KoJieGaHHi
IIPU pE30HaHCE.

Paznen 18. [lemndupoBanne KpyTHIBHBIX KOJICOaAHUH.

ConepixaHuie TeMBbI.
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JlemnupoBanue KpyTHIbHBIX KojieOaHu. PacdeT pe3anHOBBIX M JKUIKOCTHBIX JeMI(epoB

KPYTHJIBHBIX KOJICOaHUA.

Conep:xaHue NPAKTHYECKUX 3aHATUHH M0 TUCIHUIJIMHE
Paznen 1. KunemaTuka nopiiHs v maTyHa.
ConepixaHuie TEMBI.
[TocTpoenue rpadukoB nepeMenieHnii, CKOPOCTEH U YCKOPSHHUH TOPITHS U IIaTyHa.
Tema 2. /IluHamMMKa KpUBOILUITHO-IIATYHHOTO MEXaHU3MA.
ConepxaHue TEMBI.
Pacuer u nmoctpoenue rpadukoB cuil, IEHCTBYIONIUX B KPUBOIITUITHO-IIIATYHHOM MEXaHHU3ME.
Tema 3. [TonsipHbIE AMarpaMMbl HArpy30K Ha IIATYHHbBIE ICUKH.
ConepixaHue TeMBbI.
Pacuer ycunuii, nefCTBYIOIMX Ha IIATYHHBIE MIEHKU KOJEHYATOrO Baja W MOCTPOCHHE IO-

JISIPHBINA TUarpamMMBl.

Tema 4. [TonsspHble AMarpaMMbl Harpy30K Ha KOPEHHBIE IEHKH.
ConepixaHuie TEMBI.
Pacuer ycunuii, neCTBYIOIIMX Ha KOPEHHBIE IIEHMKH KOJIEHYATOrO Baja M MOCTPOEHUE IO-

JISIPHBINA UarpamMMBbl.

HUI.

Tema 5. [TocTpoeHue quarpaMM U3HOCA HA IIATYHHBIE U KOPEHHBIE MICHKH.
ConaepxkaHue TeMBI.

[TocTpoeHne yCIOBHBIX AMarpaMM U3HOCA HA NIATYHHbBIE U KOPEHHBIE EHKH..
Tema 6. HaGeraromyue MOMEHTHI Ha KU KOJIEHYATOTO Baja.

ConepxaHue TEMBI.

Pacuer HaGerarommx MOMEHTOB Ha IIIEMKU KOJIEHYATOr0 Baja.

Tema 7. YpaBHOBENIMBAHUE YETHIPEXIIMIMHAPOBBIX JBUTATENCH.
ConeprxaHue TeMBbI.

VYpaBHOBEIIMBAHNE YETHIPEXUUINHIAPOBBIX IBUTATEIIECH.

Tema 8. PacueT 3KkBUBaJI€HTHON KPYTHUIBHON CUCTEMBI.

ConepkaHUE TEMBI.

Pacuer SKBHBaJCHTHON KPYTHWJIBHON CHCTEMBI M OINpPENEICHUE YacTOT CBOOOIHBIX Koyieha-

Tema 9. Pacuet nemndepoB KpyTHUIBHBIX KOJIEOAHUH.
ConeprkaHUe TEMBI.
Pacuer nemngepoB KpyTHIBHBIX KOJIEOaHUH.

Conep:xanue JJa0OpaTOPHBIX 3aHATHI MO AUCHUILINHE
Tema 1. Onpenenenrie MOMEHTOB UHEPIUU JIETAJICH TBUTATEIS.

ConepkaHUe TEMBI.

BKCHepHMeHTaHBHHe MCTOJBI OIPECACICHUA OCEBOIO MOMCHTA MHECPUHUHN neTaneﬁ JABUTaTCIIA

OTHOCHUTEJIBHO OCH, IPOXOASIIEH Yepe3 UEHTP Macc.

Tema 2. [IpuBenenue macc maryHa.
CopaepkaHue TEMBI.
MeTob1 IPUBEACHUS MACC IIATyHA U SKCIIEPUMEHTAIILHOE ONpEIeICHUE:
® TIOJIO)KEHHE IIEHTPa MACCHI IIATYyHA;
® Macchl IIaTyHa, OTHECEHHbIE K OCH MOPUIHEBOrO Masiblia U K OCH KPUBOIIMITHON T'OJIOB-
KH.
Tema 3. OnpeneneHre HEPAaBHOMEPHOCTH X0/ IBUTATEII HA YCTAHOBUBILIEMCSL PEKUME.

ConepxaHue TEMBI.



YcnoBusi HEpaBHOMEPHOCTH XOJIa IBUTATENS HA YCTAHOBUBIIEMCS PEKUME U KCIIEPUMEHTAIb-
HOE OTpeJIeICHUE CTETICHH HEPAaBHOMEPHOCTH XO0J1a JIBUTATENS MPH €ro paboTe B CTEHIOBBIX YCIIO-
BUSIX.

Tewma 4. U3yuenne BuOpanuii 1BUraTessl B CTEHAOBBIX YCIOBHUSX.

ConepixkaHue TeMBI.

YcnoBus BOSHHKHOBEHHSI BUOpALIMi MOPIIHEBOTO ABHUratTess. [Ipubopsl Iiis u3MepeHus BUO-
pauu U SKCIEPUMEHTATBHOE OIPE/ICIICHIE YPOBHS BUOPAIMH B PA3IMYHBIX TOYKAX JABUTATENS MIPH
€ro paboTe B CTCH/IOBBIX yCIOBHSIX.

Tema 5. MccrienoBanue »eCTKOCTH JeTajel MeXaHU3Ma ra3opacnpeesieHus IBUraTes.

ConeprkaHle TEMBI.

MeToapl SKCTIEPUMEHTAIBHOTO MCCIICIOBAHUS JKECTKOCTH JIeTajiel MPUBO/AA KjlamaHa U Ompe-
JIEJIEHHUE €T0 YaCTOTHI COOCTBEHHBIX KOJIEOaHMUIA.

Tema 6. HccnenoBanue kojieOaHUi KIIATAHHOTO MEXAHU3Ma JBUTATEIIS.

CoaepkaHue TEMBI.

MeTobl KCIEPUMEHTAIBHOTO UCCIIEIOBaHMs KOJIeOaHUI KIIalmaHHOTO MEXaHW3Ma U OIpeje-
JIeHUE JCHCTBUTEIBHBIX Harpy30K Ha JIeTau IPUBO/IA KiIaraHa.

Tema 7. DKcriepuMeHTaIbHOE UCCIICI0BAHNE KPYTHUIIBHBIX KOJIEOaHUI KOJICHYATOTO Bajia

ConepkaHUe TEMBI.

MeToapl 3KCIIEPUMEHTATBLHOTO HCCIIEIOBAHUS KPYTHUJIBHBIX KOJEOaHWH KOJICHYATOTO Baja
JIBATATEII.

Tema 8. UccnenoBanue cucTeMbl ypaBHOBEIIMBAHUS ABYXIIUIUHIPOBOIO PSIHOTO ABUTATEIIA.

ConepkaHue TEMBI.

AHanu3 ypaBHOBEIIEHHOCTH ABYXLMIMHApoBoro auszens [-120; onpenenenne napaMmerpos

CHUCTEMBI YPAaBHOBCIIMBAHUA MOMCHTOB OT HCHTpO6e)KHI)IX CHUII U CUJI HHEPIUHU TICPBOI0 IMOpsAaKa.

Tema 9. DxcriepuMeHTaIbHOE UCCIIEIOBaHNE JeMIT(PEpOB KPYTHIIHHBIX KOJICOAHMIA.
ConepkaHue TEMBI.
MeTob1 SKCIIEpUMEHTATILHOTO HCCIIeI0BAaHUS KPYTUIIBHBIX KoJIeOaHui femMmgepoB

KoJieH4aThIX BajoB [[BC.

JlaGopaTopHble pabOThI BBIMOJHSAIOTCSA B CHEIHATU3UPOBAHHON Jabopatopun Kadenpsl. s
UX BBITIOJHEHUS Ha Kadeape BBIMyIIEHO yueOHO-MeToanueckoe nocobue. Ilocne BbimonHenus i1abo-
paTopHOil paboThI CTYACHTHI O(QOPMIISIOT OTUET U 3AIIMIIAIOT BBHITOJHEHHYIO paboTy mpernoaaBare-

JIO.

5. OEHOYHBIE CPEACTBA /UISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMN,
MPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCIUATLIAHBI
U YYEBHO-METO/IMYECKOE OFECHEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYJAEHTOB

5.1. Tekyuuii KOHTPOJIb ycnieBaeMocTH 6 cemecTp

IlepBblii peHTHUHI-KOHTPOJIb
Bomnpock! st peiTHHT-KOHTPOJIS.
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1. Kakoe nBu»eHHe COBEpIIAET MAaTyH MPU BpalleHUH KPUBOIIUMA?

2. OT 4ero 3aBUCUT MaKCUMAaJIbHOE YIJIOBOE NIEPEMELIEHHUE aTyHa?

3. Kak mpu0imkeHHO MOKHO OTHCaTh YIJIOBYIO CKOPOCTh KadyaHus maTyHa?

4. Ilpu kakoM yrie NOBOPOTa KPUBOIIMIA YIJIOBAsI CKOPOCTh KauaHHUs 1IaTyHa IOCTUTAeT MaK-

CUMAaJIbHOTO 3HAYEHHUS?

5. Kak npubnmkeHHO MOXKHO ONKCATh YTIIOBOE YCKOPEHHE KayaHus MaTyHa?

6. I1pu kakoMm yrjie MOBOpPOTa KPUBOILIUIIA YITIOBOE YCKOPEHUE KayaHUsI IaTyHa JOCTUTaeT

MaKCHUMaJIbHOTO 3HAYEHUSs?

7. CBsi3aHBI JIM YTJIOBBIE CKOPOCTh M YCKOPEHUE KayaHUs maTyHa AuddepeHnnanbHo-

MHTETpalbHOM 3aBUCUMOCTHIO? [Touemy?

8. Kak mpeicTaBisioTCsl CUIIbI HHEPIIUM Macc, COBEPIIAIOIINX BO3BPATHO-MOCTYIATEIbHOE

IBIOKeHUE?

9. Kak nmeicTByeT cujia MHEPUHMH MaccC, COBEPIIAIOIIMX BO3BPATHO-MOCTYIATEIbHOE JBHKE-

Hue?

10. Yem ypaBHOBELIUBAETCS CHJIa HHEPIIMM MACC, COBEPIIAIONIMX BO3BPATHO-MIOCTYNATEILHOE

IBIOKeHHUE?

11. Kak ompenensiercss cuia MHEPUUH TMEPBOTO MOPSIKA MAacC, COBEPIIAIOIIMX BO3BPATHO-

NOCTYNATEIbHOE IBUKEHUE?

12. Kak ompenensercss cujga WHEPUMH BTOPOrO MOPSIAKA MAcC, COBEPIIAIOIIMX BO3BPATHO-

NOCTYNATENbHOE IBUKEHUE?

13. Ha xakue aetanu aBuraTess BO3JAEHCTBYIOT IEHTPOOEIKHBIE CUITBl MHEPITUHN?

14. Kak nmpencTaBisitoTCsl CUIIbI HHEPLIMHM MaccC, COBEPLIAIOIINX BO3BPATHO-MIOCTYNATEIbHOE

NBIDKEeHUE?

15. Kak neiicTByeT cuiaa MHEPLMM Macc, COBEPILAIOIIMX BO3BPATHO-NOCTYNATEIbHOE JBHKE-

Hue?

16 YeM ypaBHOBELIMBAETCS CHJIa MHEPLMM Macc, COBEPLIAIOIIMX BO3BPAaTHO-IIOCTYNATEIBHOE

NBIDKEeHUE?

17. Kak ompexnensercss cuiga MHEPLUUHM IEPBOrO IMOPSAJKA MAacC, COBEPLIAIOLIMX BO3BPATHO-

MOCTyNaTeNbHOE IBUKEHUE?

18. Kak ompenensercs cuina MHEPLUUH BTOPOrO IMOPSAKAa MAacC, COBEPILIAIOLIMX BO3BPATHO-

MOCTyNaTelbHOE IBUKEHUE?

19. Ha xakue neranu ABUTATeNs BO3ACHCTBYIOT EHTPOOECKHbIE CHIIBI MHEPLUU?

20. C kakoil 1eapl0 PEKOMEHAYETCS BBIUMCIISITE PEAKIUU HA OMOpax OTACIBHO BBIJAEICHHOIO

KPHUBOIIUIIA OT KaXJA0W CUJIbI B OTACIBHOCTU?

21. Kak onpenenseTcst yriioBOW UHTEPBaJ, HA KOTOPBIE CABUHYTHI TAKThl PACIIUPEHUS IS
PaBHOMEPHOT'O X0/1a JBUTATEN?

22. BAusitoT M Ha YTI0BbI€ HMHTEPBAJIbl KOHCTPYKIIMS KOJEHYATOro Bajga?

23. OTuero 3aBUCHUT Harpy3ka Ha KOPEHHYIO LIEHKY KOJEHYaTOro Bajia MOPLUIHEBOTO JBUTATe-
ns?

24. Kak cTpouTcs NOJsipHas quarpaMma Harpy30K Ha KOPEHHYIO IIE€HKY KOJIEHUaToro Baja?

Bropoii peiiTHHI-KOHTPOJIb
Bomnpock! 151 peiTHHT-KOHTPOJIS.

1. Kakoii nBuraTtenb CYUTAETCS MOJHOCTHIO YPAaBHOBEIIEHHBIM ?

2. Kakue cuibl 1 MOMEHTBI IIEPEIAI0TCS HA ONOPHI IBUraTess?

3. MOXHO 11 ypaBHOBECUTh OIPOKUIBIBAIOIIIUA MOMEHT?

4. Yro Takoe CTaTUYECKOE YpaBHOBEUIMBAHUE?

5. Uro Takoe IMHAMUYECKOE ypaBHOBEIINBAHUE?

6. Kaxkue ycnoBusi He0OX0AMMO OOECTIeUUTh MPU COOPKE ISl YPAaBHOBEIIMBAHUS MTOPLUIHEBOTO
IBUTATENS?

7. Buwmser au peryaupoBKa TOIUTMBHOW anmnapaTypbl Ha YpaBHOBEIIMBAHKUE ABUTATENs?

8. Bimsror nu AOITYCKH Ha U3IrOTOBJICHUC [[GTaJIeﬁ ABUTAaTCIIA Ha €ro ypaBHOBeH_II/IBaHI/IC?
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9. HOquy I OTHOLMJIIMHAPOBOI'O ABUTATCIIA HCJIB3S YPABHOBCCUTDL CHUJIbI MHCPIHUU IICPBOI0
MOpsi/IKa MPOTUBOBECAMH Ha MPOJOJIKEHUH IIEK KOJIEHYAaTOro Baya?

10. Kak AJi1 OJHOOWIIMHAPOBOI'0 ABUTATCIIA MOXXHO YPAaBHOBCCUTL CHUJIBI HHCPHIHUU BTOPOT'O I1O-
panka?

11. Kakue HemocTaTKu UMEeT CIoco0 ypaBHOBEIIMBAHUS CUJI MHEPITUHU MEPBOTO MOPSIKA C O1-
HUM ypaBHOBEILHBAIOIINUM BajgoM?

12. Kakue cuibl UM UX MOMEHTHI HEYPaBHOBEUICHHBI B IBYXIIMJIMHAPOBBIX JBUTATENSAX C KPH-
BOIIWITIAMH, PACIOJIOKEHHBIMU TTOJ yriiom 180°7?

13. Kakue cuibl UM UX MOMEHTHI HEYPaBHOBEUICHHBI B IBYXIIMJIMHAPOBBIX JBUTATENSAX C KPH-
BOILIMITIAMH, PACIOJIOKEHHBIMU TTOJ yriiom 360°7?

14. Kax ypaBHOBEIIMBAIOTCS LIEHTPOOEKHBIEC CUIIBI MHEPLMH B JBYXIWIMHIPOBBIX JBUTATEISAX
C KpUBONIUIIAMH, PACTIOJIOKEHHBIMU 01 yriioM 180°?7

15. Kak ypaBHOBEIIMBAIOTCS LIEHTPOOEKHBIE CHIIBI MHEPLHMH B JBYXIUIMHIPOBBIX JBUTATEIAX
C KpUBONIUIIAMH, PACTIOJIOKEHHBIMU MOJT yTiioM 360°7

16. Kak ypaBHOBEIINBAIOTCSI MOMEHTBI CHJI MHEPILUU MEPBOTO MOPSIKA B JABYXIUIHHIPOBBIX
JIBUTATEJISIX C KPUBOIIUIIAMU, PACIOJIOKEHHBIMU TT0A yriiom 180°7?

17. Kak ypaBHOBEIIMBAOTCS CHJIbI MHEPIIMU TIEPBOTO MOPSIKA

TpeTuii pedTHHI-KOHTPOJIb
Bonpocs! 11t peUTHHT-KOHTPOJIA.
1. Kakoill u3 IByXUMIMHIPOBBIX JBUraTesel, no BameMy MHEHHIO, IMEET IPEUMYILECTBO 110
YPaBHOBEIIMBAHUIO — OAHOPAIHBIN MU V-00pa3Hblii ¢ yriiom pasaia 90°?
2. Tloyemy B ABYXIIWUIMHAPOBBIX V-00pasHbIX (¢ yrioM pasBana 90°) mBuUTaTensx CHIIBI
MHEPLMH BTOPOTO MOPsAKA HE YPaBHOBELINBAIOTCS?
3. Kakyro TpaekTopuio ONMCBIBAET KOHEL] BEKTOpPA PAaBHOAEHUCTBYIOIIEH CHIbI MHEPLIUU TIEp-
BOT'O MOPSAKA B ABYXIIMJINHIPOBBIX
4. Tlouemy BO3HMKJIA HEOOXOAUMOCTh MCHOJb30BaHUE V-00pa3HON CXEMbI JJIS YEeThIPEXIHU-
JUHAPOBOrO YETHIPEXTAKTHOTO IBUraTeNs?
5. Kakue cuiibl 1 UX MOMEHTBHI HEYpPaBHOBEILICHHBI B V-00pa3HOM YETHIPEXIIMIUHAPOBOM Ye-
TBIPEXTAKTHOM JABHUTrarenie?
6. Kak M0OXHO ypaBHOBECUTH B V-00pa3HOM YeThIPEXIMIMHIAPOBOM YETHIPEXTAKTHOM JIBUTA-
TEJe CUJIbl MHEPLIUU BTOPOTO Mopsiaka?
7. TlosicHuTe, MOYEeMy MOMEHT CHJI MHEPLHH BTOPOTO MOpsAKa B V-00pa3HOM YETHIPEXIIH-
JUHAPOBOM YETBIPEXTAKTHOM JIBUTATEJIE PABEH HYJIIO?
8. Kax yunTsIBaeTCs IpHU BBIUMUCICHUH NOJISPHOIO MOMEHTA MHEPLIUU IKCIIEHTPUCUTET BHYT-
PEHHETO OTBEPCTHS?
9. Yro Takoe npuBeAcHHAs JUIMHA KpUBOIINIA?
10. Yro Takoe K03 HUIMEHT )KECTKOCTH KpUBOIIIUTIA?
11. Kak onpenensiercss MOMEHT MHEPLMH MACC LIEKM OTHOCUTENBHO OCH, NMPOXOJAIIEN depes
KOPEHHBIE IIEUKH KOJIEHYaTOro Baja?
12. Kak onpenensercs MOMEHT HHEPLIMUA Macc OJHOTO KpUBoLIUna?
13. Kak yuuThIBaeTcs Macca BO3BPAaTHO-IIOCTYNATENbHO IBMXKYIIMXCA YacTell KPUBOILIMITHO-
LIATYHHOTO MEXaHW3Ma IPU ONPEICICHUT MOMEHTOB HHEPLIUH NIPUBEJCHHBIX Macc?
14. Kak yuuThIBatoTCsl KOA(QPHUIIMEHTHI )KECTKOCTH U MOMEHTBHI MHEPILIUH Bajia ¢ 3yO4aToil me-
penauei?
15. Yro Ha3bIBaeTcs K03(h(PULIIMEHTOM KECTKOCTH yJacTKa Basia?
16. JlaiiTe onpeneneHre KpyroBoi 4acTOThl CBOOOTHBIX YIIIOBBIX KojiebaHuit. Kakas pa3zmep-
HOCTb 3TOW BEJTMYMHBI?
17. Yto Takoe nepuoi KpyTHIBHBIX KOJICOaHMit?
18. Kak cocrapnsiercs auddepeHnnanbHoe ypaBHEHHE CBOOOIHBIX KPYTHIBHBIX KOJIeOaHMiA?
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19. Kakue nemrdepbl KpyTUIBHBIX KOJI€OaHHI B OCHOBHOM HCIIOJIB3YIOTCSI B aBTOMOOMITBHBIX
Y TPaKTOPHBIX JABUTATEIAX?

20. Kak cHmkaer ypoBeHb KPYTHIILHBIX KOJICOaHU PE3UHOBBIN aemMridep?

21. Kakwe SKCIUTyaTalOHHBIE OTKA3bI BOSHUKAIOT B PE3UHOBBIX JeMIidepax?

22. Kak cHIKaeT ypoBeHb KPyTHIHLHBIX KOJICOaHUH >KUIKOCTHBIN eMridep?

23. Kakast )KuKOCTh UCIIONIb3YETCS B )KUIKOCTHBIX jaemiipepax?

24. Yrto Ha3pIBaeTcs muiataHcuel xxunkoctu IIMC?

25. B uem otnunuue aemndepa KpyTHIBHBIX KOJI€OaHU BHYTPEHHETO TPEHHS OT KHUJIKOCTHO-

5.2. IlpomeskyTOUHAs aTTEeCTALMSA

Ilocne 3alIUTBI KYpCOBOI'O IPOCKTA MMPOBOAUTCS 5K3aMCH

KoHTpoJsbHBIE BONPOCHI K 3K3aMeHaM:

1
2
3
4
5
6.
7
8
9
1

0
na.
11
12
13
14

. Kunemartuka nopiss.

. Kunematuka maryHa.

. Macchl IBHXKYIIUXCS AeTalleld KpUBOIIUITHO-IIIATYHHOT'O MEXaHU3Ma U UX MIPUBEICHUE.
. CuJibl MHEPIMHU KPUBOIIMITHO-IIATYHHOTO MEXaHU3Ma.

. Cunbl naBiieHus ra3os.

CymMmapHbI€ CUIIbL, AEUCTBYIOLIME B KPUBOIIUITHO-IIATYHHOM MEXaHHU3ME.

. Ycwnus, A€MCTBYIONIME HA MIATYHHbBIE NIEHKU KPUBOIIUIA U IIATYHHBIN MTOJIIUITHUK.
. Yeunus, AEUCTBYIOIIME HA KOPEHHBIEC HIEHKH KOJIEHYATOr0O Bajga U KOPEHHOU MOAINITHUK.
. TaGnUuHBIN METOT TOCTPOSHUS MOJISPHON TUArpaMMbl HATPY30K Ha KOPCHHBIC TICHKH.

. prTSIIJ_II/Iﬁ MOMCHT MHOTOLIMWJIMHAPOBOI'O ABUTATCIIA © MOMCHTEI, CKPYYHUBAIOIIUC IIEHKHU Ba-

. Bmusiaue mapaMeTpoB KpUBOIIUITHO-MIATYHHOTO MEXaHU3Ma Ha TIOKA3aTeNN JBUTATEIS.

. Y 1apHbIe Harpy3Ku B KPUBOIIUITHO-IIIATYHHOM MEXaHHU3ME.

. YpaBHOBeUIMBaHUE IICHTPOOSKHBIX Cril. O THOIMIMHAPOBBIC TBUTATEIIH.

. YpaBHOBEIIMBAHNUE OHOPSAIHBIX nBHUrarenacii. OMHOPSIHBIC NBYXITMIMHAPOBBIC YEThIPEX-

TaKTHBIC IBUI'aTCIIN.

15

. YpaBHOBEIIMBaHUE OTHOPAIHBIX nBHUraTeacii. OMHOPSIHBIC TPEXIMIIMHIPOBBIC YETHIPEX-

TaKTHBIC IBUIaTCIIN.

16

. YpaBHOBEIIMBaHUE OJHOPAIHBIX nBHUraTeacii. O MHOPSAIHBIC YETHIPEXITUINHAPOBLIE YEThI-

PCXTAKTHBIC ABUTATCIIN.

17

. YpaBHOBEIMBAaHUE OTHOPAIHBIX nBHUrarenacii. O MHOPSAIHBIC MECTUIIMITNHIPOBHIC YETHIPEX-

TaKTHBIC IBUI'aTCIIN.

18

. YpaBHOBEIMBAaHNUE OTHOPSIHBIX nBHUrarenacii. O MHOPSIHBIC BOCBMHUITMINHIPOBBIC YE€ThIPEX-

TaKTHBIC IBUI'aTCIIN.

19.
20.

TECIIb.

21.
22.

TCJIb.

23.
24.
25.
26.
TENeH.
27.

VYpaBHoBemuBanue V-00pa3HbIX ABUTATENCH. [[ByXIIMIIMHIPOBBIN V-00pa3HbIil IBUTATEIb.
VYpaBHoBemmBanue V-00pa3HbIX nBUTrareneid. YeThpeX uMIMHIAPOBBIA V-00pa3Hblil 1BUTa-

VYpaBHoBemnBanue V-o6pa3Hbix nurarenei. [llecturunuuapoBeiii V-00pa3Hblii ABUTaTeNb.
VYpaBHoBemuBanue V-00pa3HbIX ABUTaTENCH. BOoChbMUITMIMHAPOBLIN V-00pa3Hblil 1BUTA-

Teopernueckas 1 1EHCTBUTENbHAS YPABHOBEILIEHHOCTD JBUTATEIS.

PaBHOMEPHOCTB KPYTSAIIET0O MOMEHTA U PABHOMEPHOCTD XO/1a.

BulpannonHo-akycTH4eCKHe KauecTBa ABUTaTesl.

Pacyer SKkBUBaJICHTHOI CHCTEMbI KOJICHYATHIX BAJOB aBTOMOOWIBHBIX U TPAKTOPHBIX JIBUTA-
OrnpeneneHnss MOMEHTOB HHEPLIUY MTPUBEIECHHBIX MAcCC.

Pacyer SKkBUBaJICHTHOI CHCTEMBI KOJICHYATHIX BAJIOB aBTOMOOWIBHBIX U TPAKTOPHBIX JIBUTA-

tenei. [IpuBenenue navH.

28.
29.

CocraBneHue pacueTHOM CXEMbl SKBUBAJIEHTHON CUCTEMBI KOJICHYATOrO BaJja.
CBoOoanbIe KpyTHIbHBIE KoJieOaHusi. OqHOMacCcoOBasi CUCTEMA.
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30. CroOoanbIe KpyTHIIBHBIE KoJIeOaHus. [IByxMaccoBas cuctema.

31. CoboanbIe KpyTHIIbHBIE KosleOaHus. TpexmaccoBas cucreMa.

32. CBoOoaHbIe KpYTHIBHBIE KoJieOaHuss. MHOTOMAaccoBast CUCTEMA.

33. Ananuz opM CBOOOTHBIX KPYTHIIBHBIX KOJICOAHUH.

34. BeIHYKICHHBIC KPYTHWIbHBIC KoJIeOaHus. AHAIN3 BO30YKTAfOIIMX MOMEHTOB.

35. BeiHyXIeHHBIE KPYTHIIbHBIC KOJICOAHUSI.

36. MeToMKa U alrTOPUTM TAPMOHMYECKOTO aHaIu3a KpuBou kpytsmero momenTa JIBC.

37. CriocoObl yMEHBIIIECHHUS aMILTUTY/] ¥ TOTIOJTHUTEIbHBIX HAPSDKEHUH MPU KPYTHUIIHHBIX KOJIe-

OaHUAX.

38. demneps! KpYyTHIBHBIX KOJIEOAHHIA.
39. Beibop ontumanbpHOT0 Ko3¢ duninerta nemdupoBanus 1 K03 HUIMEHTA KECTKOCTH YIIPY-

TOro ciost 1eMr()epoB BHYTPEHHETO TPEHHUS.

40. Pacuer mapameTpoB neMiipepoB BHYTPECHHETO TPEHUSI.
41. Oco0eHHOCTH KOHCTPYKIMH JeMII(pepoB KPYTHIIBHBIX KOJIEOAHUH KUIKOCTHOTO TPEHHUS.
42. OcoOeHHOCTH KOHCTPYKIIMH IeMIT(PEPOB KPYTHUIBHBIX KOJICOaHUI BHYTPEHHETO TPCHHUSI.

5.3. CamocTosiTeqibHas padoTa 00y4aromerocs.
Conep:xaHue caMOCTOATEIbHOH PadOThI CTYAEHTOB MO IMCUMUILIHHE

3agaHus 17151 BBINOJTHEHHSI KYPCOBOIO MPOEKTa B 6 cemecTpe

[IpoBecTn KMHEMATHYECKUM M JUHAMHYECKHH pacyeT KPUBOIIUITHO-IIATYHHOTO MEXaHU3Ma

YETBIPEXTAKTHOT'O OCH3WHOBOTO JIBUTATENS (MM JU3€IIs) HOMUHAJILHON MOITHOCTH N, KBT mpu dac-

TOTE BpAIEHWs n MUH ', ¢ KodddummenToM npuctocobmsiemoctr K < 1,16 (WM HOMHHAIBHBIM KO-

3¢ pULHeHTOM KpYTSIIEero MOMeHTa [y < 15 %), ckopocTHbIM KO3 punmentom K, < 0, 72.

IIpumeyanue. IIpu BbIAaue 3a7aHUs HA KypCOBOM IPOEKT KAXKAOMY CTYIEHTY YKa3bIBAKOTCS

ABUTATCIIN-TIPOTOTUIIBI, KOHCTPYKTHBHBIC MMAPAMCTPhI KOTOPBIX MOKHO MCIIOJIB30BATh IIPU pacuCTax.

WNnauBuayanbHbIe TeMBl pabOThI IO KYpCOBOMY MPOEKTY BBIJIAIOTCS B COOTBETCTBUU C TaO. 1.

Tabmuma 1. 3aganue Ha KypcoBO# MPOeKT 1o aucuuiiinae «J{maamuka [IBCy» 11 CTyIeHTOB TPpYIIIBI DH-

No d.1N.0. HMcxonHele naHHBIE Koncyns-
IIporotun

/i CTyJCHTA JUTSL TIPOCKTA TaHT
Husens JI-145 T Ny =50 kBt; n,;=2200 vun 1

1 S/D=120,0/105,0, e=16,5

K,>0,71; u; 218%

Ansens [1-245-7E2 N, = 48 kBT; 1n,;=2400 wMun-

2 S/D=125/110, e=16,5

LK,>072 n; >214%

Coodepoicanue Kypco6ozo npoexkma no pazoeny «Kunemamuxka Kpueowunio-uamynnozo
MeXanusmay
1. TIpoBecTu pacdeT HUKIA ABUTATENS HA JABYX PSKMMaX: MAKCUMAIBLHOTO KPYTSIIIETO MOMEHTa
¥ HOMHHAJIBHOM, ONPEICIUTh KOHCTPYKTHBHBIC MapaMeTPbl KPHBOIIMITHO-IIATYHHOTO MeXa-
HU3Ma (IMaMeTp U XOJ MOPIIHS) 10 JAHHBIM PacyeTa M JABMrareis-lpoToTuna. [IocTpouTsh HH-
nuKaTopHyro auarpammy p = f(V), nepecTpouTh €€ B 3aBUCHMOCTH OT YTJIa TIOBOPOTA KPHBO-

umna p = f(9).

2. Tloctpouts rpaduku nepeMemeHus Sy, CKOPOCTH Vy U YCKOPEHUS j; TOPILIHS B 3aBUCUMOCTHU

oT yrta mosopota ¢ kpusommna (8; = f(@);vy = f(9); /i = f(9)).



3.

10.

11.

12.

13

[Moctpouts rpaduKku YriaoBbIX NepeMENIeHUs Py, CKOPOCTU My U YCKOPEHHUS €, KauyaHHs I1a-
TyHa B 3aBHCUMOCTHU oT yria IIOBOPOTa [0) KPHBOLINIIA

B = f(0);0, = f(9); &, = f(0)).

Cooepircanue Kypcogozo npoekma no pazoenam «/Junamuxa
KPUGOUWIUNHO-UAMYHHO20 MEXAHUIMA) U « YpasHosewusanue oguzamenein)
[TpuOIM>KeHHO WIIM TI0 TAHHBIM JIBUTATEIS-IIPOTOTUIIA onpeaeanTh Macchl AeTtanen KIIM u
UUIMHIPO-NOPIIHEBOM Tpynnbl. [I0ATOTOBUTH MCXO/HBIE NAHHbBIE AJIS POBEACHUS JUHAMU-
YECKOI'0 pacyeTa Ha IBYX pPEKUMAX.
BribpaTh cxemy ypaBHOBEIIMBAHUSA LEHTPOOEKHBIX CHUJ MHEPLUHUHU U UX MOMEHTOB JJISl HE-
YPaBHOBEIIEHHBIX BPALIAIOLIUXCS MACC, a TAKXKE OMPEJEIUTh MAacChl IPOTHBOBECOB.
BreiOpaTh cxemMy ypaBHOBEIIMBAaHUS CHJI HHEPUMH M HMX MOMEHTOB OT BO3BpaTHO-
MOCTYMATEeNbHO JIBMKYIINXCS Macc, a TaKXKe MPOBECTU MPU HEOOXOAMMOCTH UX YpaBHOBE-
HIMBaHUE.
Br16path cxemy kpuBomHnoB kojaeH4yaroro Bajia (KB) u onpenenuts cuiabl © MOMEHTBI, JIeH-
CTBYIOIIIME B KPHUBOILIUITHO-IIATYHHOM MeXaHu3Me. /[MHaMuueckuil pacuer MpOBOJIUTCA IO
nporpamme Dinn, anrOpuT™M KOTOPOW NMPUBEAEH B WL 2. PacueT pekoMeHayeTCsl IPOBECTH
Ha JBYX PEKHMMax: HOMHUHAJILHOM M MaKCUMaJIbHOI'O KPYTSIIEr0o MOMEHTA U BHIOpaTh Haubo-
JIee Harpy>KCHHBIM OJJUH PACUETHBIN PEIKUM.
IToka3ath, U3MEHATCS JIM NMOJISIPHBIE AMArpaMMbl HAarpy30K Ha KopeHHbIe 1mieiiku KB ¢ yuetom
YPaBHOBEUIMBAHUS U YCIOBHBIE JUArPaMMbl UX U3HALIMBAHMUS.
ITocTpouts rpauk yaenbHBIX CUJI MHEPUHMU Pjy, BO3BPATHO-NOCTYNATEIbHO ABMKYLIMXCS
Macc, Ta30BbIX Pry; U CyMMapHBIX CHUN Py, B IPAMOYTOJIBHBIX KOOPJMHATAX.
OmnpenenuTs CyMMapHbIe yIENIbHBIE CHIBI Nyy, Syr, Kyn B Ty, a Takke MHAUKATOPHBIE MO-
MEHTBI JIBUTATENS HA IBYX PEKHUMaX, MOCTPOUTH I'paUKH UX B 3aBUCUMOCTH OT YTIJia TIOBO-
poTa KpUBOLIMIIA.
[TocTpouts MoONSAPHYIO AMArpaMMy Harpy3oK Ha IIATYHHYIO IIEWKY KOJICHYATOTO Baja U yC-
JIOBHYIO IMarpaMMy €€ U3HOoca.
[TocTpouTh MONSIPHYIO THAarpaMMy HAarpy3oK Ha HanOoJjiee HarpyXeHHYI0 KOPEHHYIO LIEHKY
KOJIEHYaTOr'0 BaJla M YCJIOBHYIO JIMarpamMmy €€ hu3Hoca.
[TocTpouTh BEKTOpPHBIE AMArpaMMBbl Uil ONPEAEICHNs BEJIMYMHBI U HAIIPABJICHUS CUJI MHEP-
LMY [IEPBOTO U BTOPOIO MOPSIAKOB.
[MocTpouts rpadvkn HaberaromKX MOMEHTOB Ha IIATYHHBIC W KOPEHHBIE MIEHKU KOJIEHYATO-
ro BaJa.
[Toctpouth rpapuk cymMMapHOTO WHIUKATOPHOTO KPYTALIETO MOMEHTA JJIsi Pacue€THOTO pe-
KUMa (HOMUHAJIBHBIN HJIM MAKCUMAJIbHOTO KPYTSIIEr0 MOMEHTA), ONPEICIUTh CTENEHb U KO-
3¢ urmeHT HepaBHOMEPHOCTH BpalleHUsI KOJICHYATOTO Basa.
Cooepircanue Kypcoeozo npoexma no pazoeny «HMccnedosanue

KPYMUbHBIX KOJ1OAHUI KOJICHYAM 020 6a1a)
[IpoBecTu pacyer HKBUBAJIEHTHOM CHUCTEMbl KOJIEHYATOTO Bajla HCCIEAYEMOTO JBUTaTels
(ompenenuTh MPUBEICHHBIE ITTMHBI, MacChl U KOA(D(PUIIMEHTHI KPYTHUIBLHOM KecTKocTH). Pac-
YeT PEeKOMEHIyeTcsl MpoBOIuTh Mo mporpammam «Koleno», «Moment» n «Frig» umu mo
dbopMynaM, MpUBEIEHHBIM B TOCOOUH.
Onpenenuth 4acTOTHl M (GOPMBI KOJICOAHUN NPUBEACHHOW SKBMBAJCHTHOM CHUCTEMBI KpY-

THHBHO-KOHCGHIOH.ICﬁCH CHUCTCMBI KOJICHYATOI'O BaJla UCCICAYCMOI'O ABUTATCIIA.
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3. Onpenenutb pe30HAHCHBIE PEKUMBI 110 YACTOTHOM JUarpamme.

4. TIlpoBecTu rapMOHUYECKUN aHAIN3 KPYTAILIETO MOMEHTA OJTHOTO LIMJIMHIpA.

5. OmnpenenuTs aMIUTUTY/IbI PE30HAHCHBIX KOJICOAHMIA.

6. IlpoBecTn pacyeT MONMOJTHUTEIbHBIX HAMPSHKEHUNA B Y3JIOBOM TOYKE KOJIEHYATOrO Baja MpHU
PE30HAHCHBIX KOJICOAHUSX.

7. Pa3paboraTh MEpONPHUATHS 110 CHIDKEHUIO aMIUTUTY PE30HAHCHBIX KoseOaHui, a mpu HeoO-

XOJJMMOCTH MIPOBECTU PacyeT U BHIOPATh KOHCTPYKIIMIO JieMIipepa KpyTUIBHBIX KOJIeOaHUH.
Ilpumepnoe codeporcanue cpaguueckoit yacmu npoekma

Ha nmucter popmata Al BeiHECTH:

1. Tpadurn s; = (@) vi = f(@); ji = f(@) u By =f(0); o, =f(9) &, =f(9).

2. I'paduxu cun Pjyy, Pryn, Psyn Nyn, Syn, Kyn ¥ Tyy, CyMMapHBIX HHIUKATOPHBIX MOMEHTOB JUIs
pacyeTHOro pekuMa B 3aBUCHMOCTH OT yTJia MOBOPOTA KPUBOUIUIIA.

3. [lonspHble quarpaMmbl Harpy30K Ha IIATYHHbIE M KOPEHHBIC MIEHKH, a TaK)Ke YCIOBHbBIE
auarpamMmbl UX U3HOCA.

4. I'paduxu HaOerarouMx MOMEHTOB Ha MATYHHBIC U KOPEHHBIE MIEHKH KOJCHYATOTO Bajia JUIs
pacyeTHOro pexuma.

5. KpyrunbsHble konebanus (pacdeTHasi SKBUBAJIEHTHAsE cuctema, GopMbl KojeOaHUH, 4acToT-
Hasl [uarpamMma, YepTe racuTeNs KpyTUIbHBIX KOoJIeOaHuil).

KypcoBoii npoekT no aucuuiuinie «JluHamuka JBUTaTeNneil» — 3T0 CaMOCTOSTENbHAsA, OPUTH-
HalbHasi paboTa, BHINOJHSAEMAs CTYIEHTAMH B COOTBETCTBMM C 3aJaHHEM Ha MPOEKTUPOBAHHE,
BKJTFOYArOIIas B cedst oTOOp, pacnpeaeneHue 1 MHPOpMaTU3aIMIo MaTepraiia 0 KHHEMATUKE U JTUHA-
MUKE MOpIIHEBOro asurarens. [lon pykoBoACTBOM IpenoAaBaTesisi CTYACHThI PElaloT BO3HMKIINE
npoOJeMHbIE CUTYallH, B PE3yJIbTaTe YEro U MPOUCXOIAT TBOPUECKOE OBIAZICHHE MPO(ECcCHOHATb-
HBIMU 3HAHUSIMHU, HABBIKAMH U YMEHUSMHU U Pa3BUTHE MBICIUTEIBHBIX crocoOHOCTEH. B wacTHOCTH,
CTYACHT CaM JOJDKEH BhIOpAaTh KOMIIOHOBOUHYIO CXeMY IOPIIHEBOro ABUraTess (OXHOPSAHBIN uian V
—00pa3HbIil U COOTBETCTBEHHO CMEHUTH MpeAiaraeMblii MpOTOTHIT). B 3aBUCHMOCTH OT BHIOpaHHOM
CXEMBbI M0-pa3HOMY MPOBOAUTCS ypaBHOBEUIMBaHUE ABUTaTess. B pacueTHO-MOsSCHUTENBHON 3amuc-
K€ TOAPOOHO OOBIACHIETCS HEOOXOIUMOCTh JAeMII(UPOBaHUS KPYTUIBbHBIX Kojebanuii. Ecmu kakoi-
HUOYIIb M3 pa3/elioB MPOEKTa PacCMaTPUBACTCS B OOJBIIEM O00BEME, TO PEKOMEHIYETCS] TIPOBECTH
COKpallleHHe 110 ApYruM pazzaenam. [Ipu 3ToM CTyIeHTbI HCIIONB3YIOT Y4eOHbIe KOMITBIOTEPHBIE MPO-
rpammbl (pa3zpaboTaHHble Ha Kadeape) Uist MPOBEJACHUS PAcYEeTOB, MOCTPOCHUS TPAaPHUKOB U ICKH3-
HBIX MIPOEKTOB JETajel, a TaKkXkKe y3JIOB JBUTaTeNel. B mpuiioskeHnn K yueOHOMY MOCOOHIO MPHUBO-
JIUTCS alNrOpUTM, 1O KOTOPOMY paszpaboTaHa MporpamMma JWHAMHUYECKOrO pacdera KPUBOLIMITHO-
HIATYHHOTO MEeXaHHW3Ma IMOpIIHeBOro asurarens. Kpome Toro, nmpuBeAeHHbIE 3aBUCUMOCTU TO3BO-
JSIOT TIPOBOJIUTH PacyueThl MO CTaHAAPTHBIM mporpamMma Ha [IDBM 06e3 mpuBiedeHUs CIIONKHBIX
KOMIIBIOTEPHBIX MPOTPAMM.

[To pe3ynpTaTam BBIIOJHEHHOW PalOOTHI CTYIEHTHI MPEICTABISIIOT PACUETHO-TIOSICHUTEILHYIO
3anucKky U yeptexu (4-5 nmucroB ¢popmara Al) ¢ rpadpudeckuM opopMIIEHHEM UCCIEIOBAaHUN KUHE-

MaTHYECKHUX U TUHAMUYECKUX OCOOCHHOCTEH POSKTUPYEMOTO TBUTATEIIS.



15

X0/l BHIMOJHEHUSI KypPCOBOTO MPOEKTA YYUTHIBACTCS MPHU MOJBEACHUU UTOTO perTuHra: 1 u 2

PEUTHHTH — MO 2 JUCTa TPaPUIECKON YaCTH M PaCUECTHO-TIOSICHUTEIbHAS 3allMCKa K HUM, PEUTHHT 3

— JMCT 1 ¥ TTOJIHOCTBIO BHIIIOJTHEHHAS PaCUCTHO-IIOACHUTCIIbHAA 3allMCKa.

KypcoBbie mpOeKThI 3alIMIIAIOTCSA B CIEIUAIbHOM KOMHCCUH, COCTOAIIECH U3 IBYX-TpeX Mpe-

nojaBaresei kadeapsl Ipu 00s3aTETLHOM YUYaCTHH PYKOBOIHMTENSI KYPCOBOTO IPOSKTUPOBAHUS U B

IIPUCYTCTBUH CTYJEHTOB I'pymibl. Bompocel MOTyT 3aaBaTh BCE IPUCYTCTBYIOIIUE HA 3ALIUTE.

3az[a1mﬂ AJISl MPOBEACHUA TEKYIIET0 KOHTPOJIA

3amanue 1.
Kako¥i myTe NpoXoauT MOPIIEHb MPU MOBOPOTE KpUBOIIUMA Ha yroua 90°, ecnu paguyc Kpu-
BoImma r=60 MM; anuHa maTtyHa /= 215 mm. YeM 3To MOKHO OOBSICHUTH?
Macca matyna coctasisier 0,850 kr. [InuHa maryHa /=165 MM, a paccTostHEE OT IIEHTpa Macc
JI0 OCH TIOPIIHEBOW rojoBKH paBHO /;=132 mMMm. Eciu 1ieHTp Macc maTtyHa CMECTUTh Ha 5 MM
OJII>Ke K TIOPIITHEBOM TOJIOBKE, YTO TIPH 3TOM U3MEHHUTCS? OOBSICHUTE pacueToM.
3amanue 2.
[Ipu xakoM yriie mOBOpOTa KPUBOIIMIA MMOPIIEHb JOCTUIaeT MAaKCUMaJIbHOW CKOPOCTH, €C-
71 paanyc KpuBomumna r=60 MM; 1iuHa maryHa /= 215 mm. Yem 3T0 MOKHO OOBSICHUTH?
Macca maryna cocrasisier 0,750 kr., a Macca, OTHECEHHAass K OCH MOPIIHEBOr0O MaJjiblia —
0,150 xr. JInuna maryna /=145 mm. Ecnu neHTp Macc maTyHa CMECTUTh Ha 5 MM OJmxke K
MOPITHEBOM TOJIOBKE, YTO MPH 3TOM U3MEHHUTCS? OOBSICHATE PACUETOM.
3ananue 3.
Pannyc kpuommmna =60 mm; niauHa matyHa /= 215 MM, KOJIGHYaThIM BaJl BpaIlaeTcs C 4ac-
ToTOM n= 2200 MuH"'. HaifTi 3HaUeHHEe MAKCHMAIBHOTO yckopenus nopuHs B BMT u HMT.
Ecnu oHM 0TIIMYAKOTCS, TO OT YEro 3TO 3aBUCHT?
YeM 00BACHUTD, UTO K MOPIIHEBOU rojoBke npuBoautcs He 6onee 30 % maccsl maryHa? Yro
WU3MEHUTCS, €CIIM Mbl YBEJIMUUM 3TO cooTHoIeHue 10 50 %? Ha 4To moBiuseT 310 B NEPBYIO
ouepen?
3aganue 4.
Pannyc kpuommmna =60 mm; niauHa matyHa /= 215 MM, KOJIGHYaThIM Bajl BpaIllaeTcs ¢ 4ac-
ToToi n= 2200 mur™'. Kak u3merHuTCs YIJIOBBIE TIEPEMEIICHHE, CKOPOCTh U YCKOPEHUE Kada-
HUS 1IaTyHA, €CJIM IJIMHA [IaTyHa YMEHBIIUTHCS Ha 15 Mm?
Haiitu mrs KILIM, nMeromero oTHOCUTEIIbLHBIN neszakcax k=0,20, =46 MM, ITUHY TIaTy-
Ha /= 155 MM, pa3HHIly B XOJ/i€ TOPILIHS, CKOPOCTH U YCKOPEHUHU ero mneHtpaibHoro KIIM,
ecn n=4800 mun™'?
3ananue 5.

. Hatitu qyia KILIM, uMmeromiero OTHOCHTEILHBINA ne3akcax k=0,20, =46 MM, IMHY IIaTy-
Ha [= 155 MM, MakCUMaIbHOE YTJIOBOE OTKJIOHEHHE IaTyHa npu xoje nopmHs kK HMT u Ha-
ob6opot?

3amanue 6.

. Macca maryna cocrapiset 0,950 kr. [[nuna maryna /=185 mm, a paccTosiHHE OT IIEHTPa Macc

710 OCH TIOPIIHEBOW rojIoBKH paBHO /;=148 MM. Ecnu nieHTp Macc maTyHa CMECTUTh Ha 5 MM

OMKe K OPIIHEBOW TOJIOBKE, YTO IPU 3TOM U3MEHUTCS? OOBICHUTE PacyeTOM.
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3amanue 7.

1. Pammyc kpuBommumna r=60 Mm; JiuHa maTyHa /= 215 MM, KoJeHYaThIid Bajl BpallaeTcs ¢ yac-
ToToit n= 2000 mur™'. Kak u3merHuTCs YIJIOBBIE TIEPEMEIICHHE, CKOPOCTh U YCKOPEHUE Kada-
HUS IIaTyHA, €CJIM JIMHA [IaTyHa YMEHbIIUTHCS Ha 10 Mm?

3ananue 8.

1. Pagmyc kpuBommmna r=60 MM; 1aMHA mwaTtyHa /= 215 MM, KoJIeHUaThIi Bajl BpalaeTcs ¢ yac-
Totoit n= 2000 mun"'. Kak u3MeHHTCS IepeMELICHUE, CKOPOCTh U YCKOPEHUE IOPIIHS, €CIIH
JUIMHA I1aTyHa YMEHbIIUTH Ha 10 Mm?

2. Ilpu moBopoTe kpuBomuna Ha yroia 90° kakoll myTh NPOXOAUT MOPILIECHb, €CIU PATUYC KpHU-
BoImma r=60 MM; anuHa maTtyHa /= 225 mm. YeM 3To MOKHO OOBSICHUTH?

3ananue 9.

1. Macca maryna cocrasiser 0,750 Kr., a Macca ero OTHECEHHasi K OCH MOPIIHEBOIO Maliblia
0,150 xr. [lnuna matyHa /=145 mmM. Ecnu neHTp mMacc maTyHa CMECTUTh Ha 5 MM Omxe K
KPUBOIIUITHOM TOJIOBKE, YTO TIPH 3TOM U3MEHUTCS? OOBSICHUTE PacueToOM.

2. Pammyc xpuBommuna r=60 MM; nimuHa matyHa /= 215 MM, KoJeHYaThlid BaJl BpallaeTcs C Jac-
ToTo# n= 2200 Mun"'. HaiiTn 3HaYCHHE MAKCHMAJIBHOTO yckopenus nopiisas B BMT u HMT.
Ecnu oHM 0TIIMYAKOTCS, TO OT YEro 3TO 3aBUCHT?

3ananue 10.

1. Pagmyc kpuBommmna r=60 MM; 1auHa maTtyHa /= 215 MM, KoJIeHUaThIi Bajl BpalaeTcs ¢ Jac-
Totoit n= 2000 Mun"' . Kak u3mMeHuTCS YIJI0BBIE NIEPEMEILCHHUE, CKOPOCTh U YCKOPEHUE Kaya-
HUS IIaTyHa, €CJIM JUIMHA 1aTyHa YBEIU4UTh Ha 10 mm?

2. Ilpu xakoMm yrje moBOpOTa KPUBOLIUIA MOPIIEHb JOCTUTAET MAaKCUMAJIbHOW CKOPOCTH, €C-

1 paanyc kpuBomuna =70 MM; 1iuHa matyHa /= 225 mM. Yem 3T0 MOKHO OOBSICHUTH?
Samanue 11.

1. Macca matyna coctaBuser 0,950 kr. [[nmuHa matyna /=185 MM, a paccTossHHE OT IIEHTpa
Macc 10 OCH TOPIIHEBOU roj0BKU paBHO /=148 mm. Ecniu nieHTp Macce maTyHa CMECTUTh Ha
5 MM OnmKe K KpUBOILUITHOM TOJIOBKE, YTO MPHU 3TOM U3MEHHUTCA? OOBSCHUTE pacueTOM.

3ananue 12.

2. Pammyc kpuommumna =60 mwm; niauHa martyHa /= 215 MM, KOJIGHYaThIM Bajl BpAIIaeTcs C 4ac-
ToToii n= 2000 mur™'. Kak u3menHuTCs YIJIOBBIE TIEPEMEIICHHE, CKOPOCTh U YCKOPEHUE Kada-
HUS 1IaTyHA, €CJIM IJIMHA [IaTyHa YBeJIU4uTcs Ha 10 mm?

Kpome Toro, paccmMaTpuBarOTCsI METOJbI PEIICHHUS HEKOTOPBIX 3a/1ad, KOTOPBIE MPUXOIUTCS
CTYACHTaM pelIaTh B XOJ€ BBIMOJHEHHUS KypCOBOT'O MPOEKTa, OCOOCHHO T€ M3 pa3ieiioB, KOTOpHIE
BBI3BIBAIOT HAaUOOJIbIIIEE 3aTPYAHEHUE Y CTYIeHTOB. Tak, Hampumep, ocoboe 3aTpyIHEHHUE BHI3bIBAET
y CTYJIEHTOB I'paMKu OCTPOCHHUS CHJI HHEPIIUH IIEPBOT0 M BTOPOTO MOPAAKOB. /11 0OCBOEHHSI 3TOTO
MaTepHaia CTyJASHTHI KaXIblii camocTostenbHo Ha [I9BM B ayauropuu xadenpsl CTpOUT 3TH Tpa-
¢buky B mpUCYTCTBUM MpenojaBatess. TouyHO Takke CTposT rpaduKu mepeMelieHruid, CKOpOCTH U
YCKOPEHMS OPIIHS.

Ha npakTuyecknx 3aHATHAX OPOBOJUTCS MPUMEP pacueTa S3KBUBAJIEHTHOW CXEMbl KPYTHIIBHO-
KOJIEOJTIOIIEHCSl CHCTEMBI KPUBOIIMITHO-IIATYHHOTO MEXaHNU3Ma MOPIIHEBOTO JIBUraTEIs.

[Ipu u3ydyeHuu cuia 1 MOMEHTOB CTYJIEHTaM BbIIAIOTCS TUIOBBIC 3aJJaHUs JJI IOCTPOCHUS Ha-

Oeraromux MOMEHTOB Ha IIATYHHBIC M KOPEHHbIC IICHKM KOJIEHYATOrO Baja, a TAaKXKEe CyMMAapHOTO
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MHAUKATOPHOTO MOMEHTA MOPUIHEBOTO JIBUTATEIIS.

[Ipumepsl 3aaHuii IPUBEAECHBI HUXKE.

1. Haitftu xpyTsumii MOMEHT OJHOPSIHOIO 2. Haittu xpyTsimuii MOMEHT OJHOPSIHOIO
JIBYXUUIMHAPOBOIO JABUTATENS C KPUBOIIMIIAMU JBYXUUJIMHAPOBOIO JBUTATENS C KPUBOIIMIIAMU
noj yriom 180°. Uemy paBen HaOeratomuii Mo- 1oz yriom 360°. Yemy paBeH Haberaromuii Mo-
MEHT Ha BTOPYIO KOpPEHHYI mIelKy? Paamyc MeHT Ha BTOpPYH KOpEHHYyIo Iieiky? Pammyc

kpusomuna » = 0,06 m. kpusomuna r=0,05 m.
©°, TIKB Cunsl, xH ©°, TIKB Cunsr, xH
T K T K

0 0 -11,501 0 0 -11,501
30 -5,7 -7,280 30 -5,7 -7,280
60 -3,3 -0,927 60 -3,3 -0,927
90 +2,498 -0,736 90 +2,498 -0,736
120 +4,236 -4,112 120 +4,236 -4,112
150 +2,426 -6,051 150 +2,426 -6,051
180 0 -6,376 180 0 -6,376
210 -2,426 -6,376 210 -2,426 -6,376
240 -4,236 -4,112 240 -4,236 -4,112
270 -2,665 -0,788 270 -2,665 -0,788
300 +2,488 -0,708 300 +2,488 -0,708
330 +3,534 -4,489 330 +3,534 -4,489
360 0 -2,402 360 0 -2,402
370 +3,219 +14,156 370 +3,219 +14,156
390 +4,528 +5,750 390 +4,528 +5,750
420 +3,200 +0,907 420 +3,200 +0,907
450 +6,008 -1,772 450 +6,008 -1,772
480 +5,879 -5,712 480 +5,879 -5,712
510 +2,956 -7,374 510 +2,956 -7,374
540 0 -7,164 540 0 -7,164
570 -2,498 -6,233 570 -2,498 -6,233
600 -4,351 -4,227 600 -4,351 -4,227
630 -2,655 -0,783 630 -2,655 -0,783
660 +3,114 -0,884 660 +3,114 -0,884
690 +5,631 -7,150 690 +5,631 -7,150
720 0 -11,501 720 0 -11,501




3. Haiitu kpyTsiuii MOMEHT OJHOPSIHOIO
TPEXLUMIUHIPOBOIO JBHUraTelis C MOPSAIKOM pa-
60ot1bl nunuHAPOB 1-3-2. Yemy paBeH Haberaro-
M MOMEHT Ha TPEThI0 KOpPEHHYIOo 1elKy? Pa-

nuyc kpusouna r=0,07 M.
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4. HaliTu KpyTAIIUIA MOMEHT OJHOPSAIHOTO
TPEXLUWIUHIPOBOIO JBUraTelid C MOPSAIKOM pa-
60T1bl uuHApOB 1-2-3 . UeMy paBeH Haberaro-
M MOMEHT Ha TPEThI0 KOpPEHHYIOo 1enKy? Pa-

nuyc kpusoumna r=0,06 M.

¢°, TIKB Cunsl, kH ¢°, TIKB Cunsl, kH
T K T K

0 0 -11,501 0 0 -11,501
30 -5,7 -7,280 30 -5,7 -7,280
60 -3,3 -0,927 60 -3,3 -0,927
90 +2,498 -0,736 90 +2,498 -0,736
120 +4,236 -4,112 120 +4,236 -4,112
150 +2,426 -6,051 150 +2,426 -6,051
180 0 -6,376 180 0 -6,376
210 -2,426 -6,376 210 -2,426 -6,376
240 -4,236 -4,112 240 -4,236 -4,112
270 -2,665 -0,788 270 -2,665 -0,788
300 +2,488 -0,708 300 +2,488 -0,708
330 +3,534 -4,489 330 +3,534 -4,489
360 0 -2,402 360 0 -2,402
370 +3,219 +14,156 370 +3,219 +14,156
390 +4,528 +5,750 390 +4,528 +5,750
420 +3,200 +0,907 420 +3,200 +0,907
450 +6,008 -1,772 450 +6,008 -1,772
480 +5,879 -5,712 480 +5,879 -5,712
510 +2,956 -7,374 510 +2,956 -7,374
540 0 -7,164 540 0 -7,164
570 -2,498 -6,233 570 -2,498 -6,233
600 -4,351 -4,227 600 -4,351 -4,227
630 -2,655 -0,783 630 -2,655 -0,783
660 +3,114 -0,884 660 +3,114 -0,884
690 +5,631 -7,150 690 +5,631 -7,150
720 0 -11,501 720 0 -11,501
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5. Haittu xpyTsimuidi MOMEHT OIHOPSI-

HOT'O YETHIPEXIMIIMHIPOBOTO ABUTATENS C IO-
psAnKoM paboTel TUAUHAPOB 1-4-2-3. Uemy pa-
BEH HaOerarouiii MOMEHT Ha BTOPYIO KOpEH-

H meiky? HapucoBaTe cxeMy KOJIEHYATOTO
y

6. HaiiTu KpyTAlMii MOMEHT OIHOPSIA-

HOTO YETBIPEXUWIMHIPOBOTO IBUTATENS C TO-
psAaKoM paboThl MIHMHAPOB 1-4-3-2. Uemy pa-
BEH Halerammuii MOMEHT Ha YETBEPTYyIO KO-
pennyto meiiky? Paanyc kpuommuna 7=0,08 M.

Bazia. Panquyc kpusommmna r=0,07 m. ©°, TIKB Cunel, xH
¢°, IKB Cuel, xH T K
T K 0 0 -11,501
0 0 -11,501 30 -5,7 -7,280
30 -5,7 -7,280 60 -3,3 -0,927
60 -3,3 -0,927 90 +2,498 -0,736
90 +2,498 -0,736 120 +4,236 -4,112
120 +4,236 -4,112 150 +2,426 -6,051
150 +2,426 -6,051 180 0 -6,376
180 0 -6,376 210 -2,426 -6,376
210 -2,426 -6,376 240 -4,236 -4,112
240 -4,236 -4,112 270 -2,665 -0,788
270 -2,665 -0,788 300 +2,488 -0,708
300 +2,488 -0,708 330 +3,534 -4,489
330 +3,534 -4,489 360 0 -2,402
360 0 -2,402 370 +3,219 +14,156
370 +3,219 +14,156 390 +4,528 +5,750
390 +4,528 +5,750 420 +3,200 +0,907
420 +3,200 +0,907 450 +6,008 -1,772
450 +6,008 -1,772 480 +5,879 -5,712
480 +5,879 -5,712 510 +2,956 -7,374
510 +2,956 -7,374 540 0 -7,164
540 0 -7,164 570 -2,498 -6,233
570 -2,498 -6,233 600 -4,351 -4,227
600 -4,351 -4,227 630 -2,655 -0,783
630 -2,655 -0,783 660 +3,114 -0,884
660 +3,114 -0,884 690 +5,631 -7,150
690 +5,631 -7,150 720 0 -11,501
720 0 -11,501
®onx  oueHouHslx  MmatepuasioB  (POM) s mpoBeneHUS — aTTeCTalUU

YPOBHS

c(OpMUPOBAHHOCTH KOMIIETEHIMI O0yJaromuxcs MO AUCHUIUIMHE OQOpMIIsIeTCs OTIEIbHBIM

JIOKYMEHTOM.
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6. YYHEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE JIUCIHII-

JIMHbI
6.1. Kuuroodecne4eHHOCTH
HanMeHoBaHue TUTEpaTyphl: aBTOP, HA3BaHHUE, BU H3/1a- Tom u3- KHUT'OOBECITIEYUEHHOCTD
HHUSI, U3aTEIbCTBO JaHUs

Hanwawne B a5ekrporHoM kataiore ObC

OcHoBHas nuTeparypa*™

1. Tor A.H. Kuaematnka v JUHAMHKA KPABOIITHITHO- 2019 na
[IATYHHOTO MEXaHH3Ma ITOPIIHEBBIX ABUTATENICH: yaeOHOe
mocobwue. — 3-e u3., uctp. u gom. — M.: DOPYM: undpa-
M, 2019. - 384 c.

2. Tou, A. H. Kunematuka M JUHAMUKa KPHBOIIMIIHO- 2014 Ia
IIaTYHHOTO MEXaHM3Ma IOPIIHEBBIX JBHTraTeneil: yaeOHoe
nocobue /A.H. I'on; Bmagum. roc. yH-T um. A.I'. u H.I'.
CroneroBeix. — U3a. 2-e usn., ucnp. u gon. — Bragumup:
W3n-o Bal'VY, 2014. — 142 c.

3.Ton, A. H. lunamuxka nsurareneid. KypcoBoe npoexTu- 2020 Ja
poBanue: yueb. mocodue / A. H. [ow;— 2-e u3m., ucnp. u
norr., — M.: ®OPYM: undpa-m, 2020. — 160 c

4. Tom, A. H. KpytunpHbie koeOaHus KOJICHYATHIX BAJIOB 2019 na
aBTOMOOWJIBHBIX U TPAaKTOPHBIX aBurarencit / A.H. o, —
2-e u3M., uctp. u Aoi., — M.: ®OPYM: undpa-m, 2019. —
208 c.

JlonoHATEIbHAS TNTEpaTypa

1.JIykanun, B.H. JIBuratenn BHyTpeHHero cropanus. Ka. 2010 na
2. lnaamuka 1 koHctpyuposanue / B.H. Jlykanun [u ap.];
nox pen. B.H. Jlykanuna. — M.: Beicmn. mk., 2010. — 240 c.

2. IManos, B. B. [luaamuka aBurateneii BHyTPEHHETO Cro- 2003
paHus: METOX. yKa3aHUs K JlabopatopHbIM paboTam /B.B.
IManos, C.I'. JIparomupos, A.H. T'on, A.M. Illapamnos. —
Bnagumup: Bnan roc. yu-1, 2003. — 60 c.

3. Tom, A. H. AHaim3 ypaBHOBEIIEHHOCTH W METOBI YPaB- 2007 na
HOBEIIIMBAHUS aBTOMOOMIIBHBIX W TPAKTOPHBIX IBUraTENICH
/ A.H. Ton; Bmagum. roc. yH-T. — Bnagumup: U3n-Bo Bna-
JuM. roc. yH-Ta, 2007. — 124 c.

6.2. [lepuoguueckue U3TaHus
1. Kypnan «CoBpeMeHHbIE HAyKOeMKHe TexHomoruu». Mocksa, 105037, a/s 47, AKALAEMUA
ECTECTBO3HAHMSI, http://www.top-technologies.ru/
2. Xypnan «TpakTops! u cenbxo3mammuHb. https://mospolytech.ru/index.php?id=4474
6.3. UnTepHeT-pecypchl
1. ITporpammusiii komruieke «Diesel RK». becrmataeiii ymanennsiit moctyn k cucteme JAU-
3EJIb-PK http://www.diesel-rk.bmstu.ru/Rus/index.php?page=Vozmojnosti.
2. IlepeueHb JUTEPATYPBI o KMHEMATHKE u JTIMHAMUKE JABC
http://www.twirpx.com/files/transport/dvs/cindyn/ ; http://vlgu.info/files/details.php?file=27

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBbI
JIJ1st BBITIOJTHEHUSI CaMOCTOSITEIBHBIX pa0OT, KypCOBOTO MPOEKTAa U MPH NMPOBEICHUH MPAKTHYE-
CKHX 3aHATUN ucnoab3ytores [1IK B kommbroTepHoM kiacce kadeapsl (aya. 394-2). Ucnonb3yroTcs
nporpammbl Mathcad 12, MATLAB, a taxke nmporpaMMsl, pa3paboTaHHbIe Ha Kadepe.
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Pabouyio mporpammy COCTaBHI

1.T.H., npodeccop AH. 'ont

Penensent
(npezacraBuTelb paboToAaTess) CELHATACT 110 cepruurarnn AQ «JCAMELLKOBCKHIT MEXAHHUCCKHIA

3aBojl», Bnagumupekas o0acTs, r. KaMeukoso, /L/;
J.T.H. Y/ A.P. Kynbunukui

[Iporpamma paceMoTpeHa M 0/100peHa Ha 3ace/aHni kaeApbl TEIIOBbIC ABUIATCIH H OHEPICTH e
CKHC )’CTLIHOB]\'M 3 - —
[Iporokon No 0T _ﬁ‘j _00 K< rona

Baseaytownil kadeapon /—/ ALLO. AbGaisicn

Pabouast IporpaMMa paccMOTpeHa u 07100peHa 7~
Ha 3acefaHMn yueOHO-METOJMYECKOH KOMHCCHH HarpaBliCHHs 13.03.03 — DHepreTH4ecKoe Mallu-
HOCTpPOEHHE ’

[lporokon No 1 0T 30 QFAL roma

[Tpeacenareiib KOMHCCHH /
JI.T.H., npodeccop —7 E} A.H.I'ou

JIUCT NEPEYTBEP/K/IEHNA
PABOYEN NPOI'PAMMDI JIMCTIHTIVTEEDI

PaGouas mporpamma onodpena Ha 20 /20 yueOHbIi rojaa

[Tpotokon 3aceanms kageapst No oT rojaa

Jagenytomuii kageapon

PaGouas nporpamma ono0pena na 20 /20 yueOHBIH roaa

[Tporokon 3acenanns kadeapbr No oT roaa

Bapeviolnii kadenpoi

PaGouas nporpamma ogo6peHa na 20 /20 y4eOHbIit roj1a

[Tporokon 3acenanus Kapeapsr Ne oT roja

Saseayiounii kageapon

JIMCT PETUCTPALIAN U3MEHEHHA
B paboYyto NpoOrpamMmmy AHCLMNIMHbI
HAHMEHOBAHHE
o0pa3zoBaTebHOH NPOrpaMMbl HaMpaBIeHUs MOArOTOBKH KOO u Haumenocanue Ol nanpaBicHHOCTL:

HAUMEHOBAHUE (YKA3AMb YPOBCHH NOOLOMOEBKH)
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JIMCT IEPEYTBEPXJIEHUSA
PABOYEM ITPOI'PAMMBI JUCIIATLINHBI

Pabouas nporpamma ogoOpena Ha 20 /20 yueOHbIi roja

[Tporokon 3acenanus kapeaps Ne oT roza

3aBenyromuii kadeapoit

Pabouas nporpamma ogoOpena Ha 20 /20 yueOHbIi roja

[IpoTokon 3acenanus kapeapst Ne oT roaa

3aBenyromuii kadeapoit

PaGouast mporpamma onoOpena Ha 20 /20 y4eOHBIN TOa

[Tpotokon 3acenanus kapeaps Ne oT roga

3aBenyromuii kageapoit

JIMCT PETUCTPAIIMM U3MEHEHUM
B paboUyr0 MPOTrpaMMy JTHACIIATUTHHEL
HAUMEHOBAHUE
00pa30BaTeNbHOM MPOrpaMMbl HAMIPABJIEHUS IOATOTOBKH K00 U Haumenoanue OI1, HanpaBIeHHOCTb:

HaumeHoBaHue (YKazams ypoeernb N002OMOBKU)

Howmep BHeceHbl H3MEHEHUS B YaCTH/pa3eiibl Hcnonuurenb OcHoBanue
U3MCHCHISI paboueii IporpaMMbl 0)4(0) (HOMEp M maTa MPOTOKOIA
3acenanus Kaeapsl)

1

2

3aBenyromuii kageapoit /

Toonucw QUO




