MMHUCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHMS POCCUMCKOM ®EJEPALINN

®EJEPAJIBHOE TOCYIAPCTBEHHOE BIOPKETHOE OBPA30BATEJILHOE
YUPEXKJIEHUE BBICIIET'O OBPA30BAHUS
«MYPMAHCKHI TOCYJIAPCTBEHHBII TEXHUYECKUI YHUBEPCUTET»
(®I'BOY BO «MI'TV»)

MeTtoanyeckue ykasaHus
K CAaMOCTOSITEJIbHOM padoTe CTYyAeHTOB (KYPCAHTOB)

Teopnﬂ MEXaHM3MOB 1 MAallIMH

(mmst Bcex cnenmanbHOCTEH B QopM 0OyUIeHH)

PazpaboTunk [Tpexun C./I., cT. mpenoaaBarteib

2019



OraasJieHne
1. OOume opraun3auOHHO-METOIUUECKUE YKABAHMS «...vvvevreeisreeaneeesineesineesneens
2. HaumeHoBaHM€e TeM U COACPKAHUE CAMOCTOATEIBHON PAOOTHI ....ocvvvnvrenrenne
3. CIUCOK PEKOMEHTYEMOM JIATEPATYPDL 1..vvivviirianriesieesieesiresreesreessee s e sneenes
4. MeTouuecKue yKa3aHHs K U3yUYEHUIO TEM JTUCHHUIUIHHBL .....cccvveivvrrvriirinreennes



1. O0mue OpraHu3aUOHHO-METOANYECKHE YKAZAHUS

1.1. CamocrositenpHasi paboTa TPOBOAUTCS BHE CETKH PACHUCAHUS CTYyACHTaMU
CaMOCTOSITENIbHO Ha 0a3ze uMeromerocss OMOIMOTEYHOro (OHAA U JIOCTYIHBIX
AIIEKTPOHHBIX pecypcoB Ha caiite MI'TY www.mstu.edu.ru

1.2. ILenssMu caMOCTOSITENIbBHOW pabOThI SIBISAIOTCS: YIIyOJieHWE MPaKTUYECKUX
HaBBIKOB 10 M3y4Ya€MbIM B CETKE pAaCHUCaHUsI BOIPOCAM U CaMOCTOSATEIbHOE
M3yUYCHHE psifla TEOPETUUYECKUX M MPAKTUUECKUX BOIPOCOB, HE M3YyYaBIIUXCA Ha
3aHSTHUSX B CETKE PACIHUCAHUS.

1.3. CamocrosiTenpHass padoTa SBISETCS HEOTHEMJIEMOM YACThIO H3YUYEHUS
JUCLUUIUIMHBL, TaK Kak oOuuii 00bEM €€ u3yueHus B yacax OINpeNessieTcsl ¢ y4éToM
00BEMa CaMOCTOATEIBHON PaOOTHI.

1.4. Baxuelimum (¢$akTropoM ycHmemHoro U 3(PQPEeKTUBHOrO  MPOBEICHUS
CaMOCTOATENBbHON pabOThI ABIISIETCS €€ CUCTEMAaTUYECKUN U TUIAHOMEPHBIN XapakTep

B COOTBCTCTBHH C TCMAaTUYCCKHUM IIJIAHOM.

1.5. Hacrosmpe MeTOOW4YecKHE YKa3aHUs MpEJHAa3HA4YeHbl [JI1 PYKOBOJCTBA B
IPOBEJCHUH CaMOCTOSATEIbHON pabOThI U JIsl OLEHKHU CTETIEHU €€ 3P PEKTUBHOCTH.

1.6. B Hacrosmmx yKa3aHUSX MPEACTABICHBI TEMBI, WU3y4acMbIe CTYIACHTAMHU B
MPOIIECCE aAYJUTOPHBIX 3aHATUHN, a TAK)KE HEKOTOPBIE JIOMOJIHUTEIbHBIE BOMPOCHI JIJIs
0oJiee rTyOOKOro U3y4eHUs TUCIUILINHBI.

1.7. JlomoJHUTENbHBIE METOJMYECKHE YKA3aHHS W PA3bICHEHHS IO KOHKPETHBIM
BOIIPOCAM MOTYT OBITh MOJYYE€Hbl HEMOCPEJACTBEHHO Y MpEMoJiaBaTeiisi B 4Yachl

HHAWBUYAJIBbHBIX BCUCPHUX KOHCYHBTaHHﬁ.
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2. HaumeHOBaHMe TeM M COJlePKAHNE CAMOCTOSITEJIbHO padoThI

OCHOBHBIC TTOHSTHSL. MaIHI/IHa, MCXaHHW3M, 3BCHO, KHHCMATHYCCKas IIapa,
KHHCMAaTHYCCKas ICIIb. KJIaCCI/I(l)I/IKaIII/IH KHMHCMATHUYCCKHUX IIap.

CTpyKTypHBII aHAJIM3 U CUHTE3 MEXaHU3MOB. VI30bITOUHBIE CBS3H.

OcHOBHBIE BBl MEXaHU3MOB. PblYakHbIE, KyJlIauyKoBble, (PUKIIMOHHBIE,
3yO4JaThie, MEXaHU3MBbI C THOKOH CBS3BIO.

Kunemarnueckuil ananu3 mexaHusmoB. [lepenarouHoe oTHouieHue. AHajIor
CKOpOCTU. AHAJOT yCKOpeHusa. MeTo1bl KHHEMAaTHYECKOTO aHAIn3a.

Tpenue B MexaHu3max. /J[nHaMruKka BUHTOBOM I1apBbI.
CuHTE3 IIOCKUX PBIYaKHBIX MEXAHU3MOB T10 MOJIOKEHUSIM 3BEHBEB.

YpaBHOBEIIMBAaHNE MEXaHU3MOB. Buabl HeypaBHOBEWIEHHOCTH. YacTHuHOE U
IIOJIHOE YPaBHOBEUIMBAHHUE.

Cunre3 3aunermnenuii. OcHOBHas TeopeMa 3aneruieHus. [lnockoe 3anenuieHue.
Teopema Buunca.

OcHOBBI TCOPHUH 3BOJIbBCHTHOI'O 3alICIINICHUA.
Cunres KYJIQ4YKOBBIX MCXaHU3MOB.

JlnHaMuuecknil aHaiavM3 MallMHHBIX arperatoB. l[lpuBeneHue cuim m Macc B
MexaHu3Max. JluHamuyeckas MOJENIb MAIIMHHOTO arperara. Y paBHEHHE
JIBWXEHHS arperata. Pas3pl ABUKEHUS MAIIMHHOTO arperara.

Konebanuss B Mexanusmax. BuOpaums. Metonasl 3ammThl OT BHOpaIuu.
BuOpo3anmrHsie ycTpoicTBa.



3. Cnucok peKoMeHyeMoii JJuTepaTyphl

. Teopust MexaHu3mMoB u MamuH: yueb.-merof. nocodue / B. II. Umuinp. - CaHkT-
[TetepOypr [u ap.] : Jlanb, 2016. - 279 c.

. COopHUK 3a7a4 1O TEOPUU MEXAaHU3MOB M MaIllUH: yued. mocobue amns By30B / U.
N. Apro6onesckuii, b. B. Daensmreiin. - WUz, 3-e, crep. - MockBa: AJbsHC,
2013, 2014. - 255 c.

. Teopust MeXaHU3MOB U MEXaHUKa MalluH: y4eOHHK it BTy30B / K. B. ®ponos,
C. A. Ilonos, A. K. Mycaros [u ap.] ; nox pea. K. B. ®ponoga. - 4-e u3n., ucnp. -
Mocksa: Breic. mik., 2003. - 496 c.

. Teopust mexann3moB u MamuH: YueO. mius BTy30B/ K.B. ®ponos, C.A. Tlomos,
A.K. Mycaros u ap.; [lox pea. K.B. ®ponosa. — M.: Beicmi. mik., 1987. - 496 c.

. IlppirynoB A.M. Teopuss MexaHW3MOB M MallMH. MeTOIWYECKUE YKa3aHUs K
BBIMIOJTHEHUIO KYpCOBOW pPAa0OTBI M KOHTPOJbHBIE 3aJaHUsl ISl CTYAECHTOB
WHXECHEPHBIX cnennainbHocTe. Mypmanck: M3a-so MI'TVY, 2003 r.

. KypcoBoe mpoektupoBanue mo T€OpMM MEXaHM3MOB U MEXAaHUKE MalllMH: y4eO.
noco6bue aiist By30B / C. A. [lonos, I'. A. Tumodees; nox pea. K. B. ®posnosa. - 4-
e u31., nepepad. u goim. - Mocksa: Beicmi. mik., 2002. - 411 c.

. JleButrckas, O.H. Kypc teopun mexanuzmoB u mamud / O.H. Jlesurckas, U.N.
JleButckuii - M.: Beicur.imk., 1978. - 269 c.

. XonsxkoB W.B. Ilpuxnannas MexaHuka B J1abopaTopHBIX pabotax: YueOHOe
nocobue. — Mypmaunck: M3a-so MI'TY, 2002.



4. MeToau4deckue YKa3dHHUA K UBYYECHHUI0 TEM JUCIOUIT/INHDbI

1. OcHOBHBIC TOHATHSA. MallMHA, MEXaHW3M, 3BCHO, KMHEMaTH4YeCKas Iapa,
KAHeMaThyeckass 1enb. Kiaccudukanms  KuHematndyeckux — map.  Cremyer
O3HAKOMHUTBCSI C KOHCTPYKIIUCH OCHOBHBIX KMHEMATHUCCKUX Map MO UX PUCYHKaM B
AKCOHOMETPHH, M3YYUTh HMX KIAaCCH(DHUKAINIO U 0003HAUYCHHE IO MEKIYHAPOIHBIM
crangaptam. I[Ipu 3TOM cienyeT OCHOBHOE BHMMAHHUE YACIUTH JCICHHIO Map Ha
BBICIIIHE M HM3IINE KMHEMATHYCCKUE Maphl ¢ YYETOM OCOOECHHOCTH HX 3JIEMEHTA.
VYMeTh MPUBECTH HPUMEPHl KMHEMATHYCCKUX IMap C 3JIEMEHTOM B BHIC JIMHHH H
touk ([1] cTp. 8-15, [2] cTp. 7-8, [3] cTp. 38-47, [4] cTp. 18-23).

KoHTpoJIbHEIE BOTIPOCHL:

JlaliTe onpeaeneHne 3BeHy, AeTalu.

UTo Ha3bIBAIOT KNHEMATUYECKOM MTapoun?

JlaiiTe onpeAesieHue IEMEHTY KUHEMAaTUYECKOU apsbl.

Kakne knHemMaTHueckne napbl Ha3bIBAIOT BBICIIIMMU?

Kak cBsizanbl Mexay co00i MOABMXKHOCTh U KJIACC KUHEMAaTHUYECKON Napbl?

K kakuM ximaccam  OTHOCATCS ~ BpamjaTeiabHas W OWJIAHIPUYECKas
KMHEMAaTUYECKHUE Maphl?

Kakoe MakcuMalibHOE YHCIIO CTENEHE CBOOOIbI UMEET 3BEHO B MPOCTPAHCTBE?

Kakoe mMakcuManbHOE 4MCIIO CTENEHEW CBOOOIBI MMEET 3BEHO Ha IIOCKOCTU?
CKOJIBKO M3 HUX BpallaTeNIbHbIX U MOCTYNATEIbHBIX CTENEHEN CBOOOABI?

JlaiiTe onpeaeneHne CTpPYKTYPHOM CXEMbl MEXaHU3MA.

2. CTpyKTypHBI aHaJW3 W CHHTE3 MEXaHM3MOB. M30bITouHBIC CBs3u. [lpu
M3yYeHHH pa3jerna HeoOXoauMo 0co00e BHUMaHUE OOpAaTHTh Ha M30BITOYHBIC CBS3U
¥ K yeMy MPUBOJMT UX Hannuue B Mexanusmax ([1] ctp. 15-18, 28-31, [3] c1p.47-62,
[4] cTp. 34-58, [5] cTp. 9-10).

KoHTpoJIbHEIE BOTIPOCHL:

3anummte Gopmyrny YeOrieBa. B kakoM citydae u AJi 4ero oHa IpuMeHseTcs?

3anumure Gopmyny ManeieBa 0e3 ydera H30BITOUHBIX CBs3eld. B kakom
cllydae | JUIsl Yero OHa MpUMeHseTcs?

Kak 3anumercsa popmyna ManbliieBa npu HaIM4MK U30BITOYHBIX CBSI3EN?

Kakoe uncino u30BITOUHBIX CBsI3e MMEET TUIOCKHM KPHUBOIIUITHO-TION3YHHBIN
MEXaHUu3M?

Yem onacHbl ¥ Ye€M MOJIE3HbI U30BITOYHBIE CBA3H?

JlaliTe onpeesieHUe CTPYKTYpHBIM rpynnam (rpymmam Accypa).

Kaxk onpenensieTcst Kiacc CTpyKTYpPHOM IPYIIIIbI M KJ1acC MeXaHu3ma?

B ueM 3akimrodaeTrcsi CHHTE3 CTPYKTYPHOM CXEMBI MEXaHW3Ma [0 METOIy

6



HACJIOCHUSI CTPYKTYPHBIX TPYIIIL.
IIpuBenure mnpuMep CUHTE3a CTPYKTYPHOM CXEMBI IIJIOCKOIO MEXaHW3Ma C
OJTHOM CTENEeHbIO0 CBOOOIBI.

3. OcHoOBHBIE BUIBl MEXaHM3MOB. PbIYa)kHbIe, KyJIauyKOBbIE, (DPUKIIMOHHBIC,
3yOuaThle, MEXaHU3MBbI C THOKOH CBs3b10. CleayeT N3yuuTh KOHCTPYKIIUU OCHOBHBIX
MEXaHU3MOB IUIOCKMX U MPOCTPAHCTBEHHBIX, UX HA3HAYCHHE MEPENad B MAlIUHAX U
kinaccupukanuo. HeoOXoaumMo yMeTh 1aTh ONPEIEIICHUE CIEHUAIbHBIX TEPMHHOB
TMM Takux Kak «KpPUBOLIUID», «IIATYH», «KOPOMBICIO», «KYJIUCA», «KYyJIa4OK» U
T.4. Oco0o cienyer oOpaTUTh BHUMaHME Ha KIACCU(PUKALNIO KyJIauKOBBIX
MEXaHU3MOB C YYETOM XapakTepa 3aMBIKAHUSA MEXKIYy KYJA4yKOM M TOJIKATEIEM
(xopompbicioMm) ([1] ctp. 18-28, [2] ctp. 16-33, [3] cTp. 62-67, [4] cTp. 23-32).

KOHTpOABHEIE BOIPOCHI:

Kakoe 3BeHO Ha3bIBalOT KPUBOIIUIIOM? MIATYHOM? KOPOMBICIIOM? KYJIHCOM?

[IpuBeauTe MpUMEpbl PhIYaXXHBIX MIOCKUX U MPOCTPAHCTBEHHBIX MEXaHU3MOB.
N300pa3ute CTpYKTYpHBIE CXEMBI M JaliTE€ Ha3BaHUS 3BEHBEB.

Jaiite ompeneneHue KyJaukKy, TOJKATeN0, U300pa3suTe CTPYKTYPHYIO CXEMY
KYyJJAYKOBOTO MEXaHU3Ma U JaluTe Ha3BaHHUE 3BCHBEB.

Haitite ompenenenue 3yOuatomy wMexaHusmy. l[lpuBenute npumepsl. Kakoi
3yO4aThlii MEXaHU3M Ha3bIBAIOT MUIAHETAPHBIM?

JaiiTe ompezenenne MexaHnyeckou mnepenaud. Kakue ObIBAIOT MEXaHUYECKUE
nepenadn’?

[IpuBenuTe MpUMEpPbl MEXAaHU3MOB C THOKUMU CBSI3SIMHU.

Kakne MexaHN3MBI Ha3bIBAIOT TUAPABITHYCCKIMU, THEBMATHUECKUMM ?

4. KunemaTnueckuil aHanu3 MexaHu3MoB. [lepenaTounoe oTHouieHue. AHaior
CKOpOCTH. AHaJOr YyckopeHus. MeToasl KuHemaTuueckoro aHanuza. Ocoboe
BHUMAaHHE MPU HM3YyYEHUU paszzesna oOpaTUTE HA aHAJIUTUYECKHUE METOJbl aHaIu3a
(paccMOTpHUTE MMPUMEP KPUBOIIMITHO-TTOJI3yHHOTO Mexanu3ma) ([1] ctp. 31-33, 40-46,
[2] ctp. 33-37, 65-77, [3] c1p. 67-78, [4] cTp. 59-65, 89-109).

KOHTpOABHEIE BOIPOCHI:

CdopmynupyiiTe OCHOBHBIE 33]]a4ll KHHEMAaTUYECKOTO aHaJIu3a MEXaHU3MOB.

Kakue cyiiecTBylOT METOAbl KMHEMATUYECKOTO aHalIu3a MEXaHu3MoB? B uem
3aKJIIOYaETCs KaXK bl MeTO?

JlaiiTe onpenesieHUe MNEPEAATOYHOIO OTHOUIEHHWS M MEPEeNaTOYHOro Yucia
MEXaHU3Ma.

Kak onpenensiercst 3Hak nepeaaToqYHOTO OTHOIICHUS?

JlaiiTe ompeneneHue aHajgora CKOpPOCTH, aHAJIOra YCKOpeHus. B uem oHu
U3MEPSIOTCS?



N300pa3ure CTPYKTYpHBIE CXEMbl COOCHOIO W HECOOCHOTO KPHUBOIIMITHO-
MOJ3YHHOT'O MEXaHU3MA.

Kakue ocoOeHHOCTH MMEET KHHEMATHKa MOJI3yHa B COCTaBe MexaHu3Ma?

Kak Binuser nnuHa maTyHa Ha BEJTUYMHY COCTaBIISIONIMX BTOPOTO MOpSAJIKa
CKOPOCTHU U YCKOPEHHUS MON3yHa?

5. Tpenne B MexaHuszmax. JmHamuka BUHTOBOM mapwl. Cieqyer U3y4UTh
CUJIOBBIE COOTHOIICHHS B BUHTOBOM KWHEMATHYECKOW Mape. YSCHUTb, OT YEro
3aBucut KIIJ[ BuHTOBOWM mapel. Ocoboe BHHMaHUE VYACIHUTH YCIOBUIO
CaMOTOPMOXKEHHMSI B pe3b0e U 00JacTsIM TPUMEHEHUS CaMOTOPMO3SIIUXCA U
HecamoTopMossimuxcst pe3b0 ([1] crp. 112-140, [3] ctp. 206-224, [4] cTp. 225-242,
[8] cTp. 46-52).

KoHTpoJIbHEIE BOTIPOCHL:

Haiite onpezenenue yria TpeHus. Kak oH cBsizad ¢ Ko3pUIUEHTOM TpeHus?

Urto Takoe yroia nojabeMa pe3noni? OT 4ero oH 3aBUCUT?

Ha xakue cuiibl packiaJpIBalOT CUJIY B3aUMOJEWUCTBHS MEX]Y 3BEHBSIMHU B
BUHTOBOW KHMHEMaTudeckol mape? 3anumure ¢GopMyly, ONPEACIISIONIYIO
COOTHOIIIEHHE MEKY 3TUMH CHJIAMH.

Kak Bnuser mpodwmib pe3nObl Ha TpeHue? UTo Takoe NPUBEIACHHBIA Yroj
TPEHUsI?

3anummTe YCIOBHE CAaMOTOPMOKEHHS B MPSAMOYTOJIbHOM W METPUYECKOU
pe3noax.

Ot uyero 3aBucut KIIJ[ BunTOBOI mape1? 3anummte Gopmyiy, MO0 KOTOPOl OH
BBIYHCIIAETCS.

Hazosute cioco6s! noswimenus KII1/I BuHTOBOI mapsl.

Kaxoit Bennunnoit orpanndex KIIJI camoropmo3ssiieiicst pe3b0bi?

HazoBuTte o0nactu mpUMEHEHHS CaMOTOPMO3SILIUXCS M HECAMOTPOMO3SIIUXCS
pe3nb0.

6. CuHTE3 IUIOCKHMX PBIYQKHBIX MEXaHHW3MOB IO TIOJIOKCHHSIM 3BCHBEB.
PaccmoTpeTh CHHTE3 MEXaHU3MOB Ha MIPUMEPE KPUBOIIUITHO-TIOI3YHHOTO (COOCHOTO
U HECOOCHOT0) M KPHBOIIMITHO-KOPOMBICIIOBOTO MeXaHu3MOB. Oco0oe¢ BHHMaHHUE
CIENYET YACIUTHh BIUSHUIO TMAPAMETPOB CHHTE3a HA JAUHAMHUKY MEXAaHU3MOB, B
YAaCTHOCTU Ha yroia naasieHus. CliefyeT yACHUTh NPUUYUHY KECTKOIO OTPaHHYCHUS
yrja JIaBJICHUs IIaTyHa Ha MOJ3YH B KPHUBOIIMITHO-TIOJI3YHHBIX MeXaHu3Max. ([2] cTp.
231-234, [3] ctp. 297-306, [4] ctp. 307-313, [5] cTp. 10-11)

KoHTpoJILHBIE BOOPOCHL:

CdopmynupyiiTe OCHOBHBIE 33]]Ja4l CHHTE3a MEXaHNU3MOB.



N300pa3ute CTPYKTypHYIO CXEMYy COOCHOTO M HECOOCHOTO0 KPHBOIIUITHO-
MOJ3YHHOTO MeXaHu3Ma. UTo Takoe MOJIOKUTENbHBIA U OTPUIIATEIbHBIN Ae3aKcuan?

Yro Takoe yrona AaBieHHs? YKaXUTE yroy JaBjeHUs IIAaTyHA HAa MOJ3yH B
KPUBOILUITHO-TIOI3YHHOM MEXaHU3ME.

[ToueMy orpaHuuMBalOT yroja JaBiieHHWs maTyHa Ha non3yH? K uemy 310
MIPUBOJIUT?

K uemy mpuBOIUT BBEJCHHE e3aKcHaa?
Kak pemaercs 3aga4a CHHTE3a KpUBOILIUITHO-KOPOMBICIIOBOI'O MEXaHu3Ma?

Chopmymupyiite Teopemy I'pacroda o CyIIecTBOBaHWM KPHBOIIWIA B
IIAPHUPHOM YEThIPEX3BEHHUKE.

7. YpaBHOBCIINBaHNE MEXaHU3MOB. Bubl HeypaBHOBemIeHHOCTH. YacTUuHOE |
nojaHoe ypaBHoBemmBaHue. Oco0o¢ BHUMaHHME CIACAYEeT YACIUTh OOOCHOBAHHUIO
HEOOXOIMMOCTH IIPOBEACHHUS YPaBHOBCIINBAHUS MeXaHH3MOB. OOpaTUTh BHUMaHHE
HAa HEBO3MOKHOCTH IIOJHOIO CTATHYECKOIO YPAaBHOBEIIMBAHUS KPHBOIIMITHO-
IOJ3YHHOTO MEXaHH3Ma MyTéM IIOCTAaHOBKM IIPOTHBOBECOB HA KPHBOIIUII.
PaccmMoTpeTrs  BapuaHThl  IOJHOTO  KOHCTPYKTHBHOIO  YPaBHOBCIIHMBAHHS
KPHBOIIMITHO-TIOJI3YHHBIX ~ MEXaHH3MOB, H3JIO0KEHHBIE B  PEKOMEHIOBAHHOM
mutepatype ([1] ctp. 50-76, [2] ctp. 78-95, [3] cTp. 189-205, [4] cTp. 202-224, [5]
crp. 11-12).

KoOHTpOJIbHBIE BOTPOCHL:

C KaKo¥ LeNbIO IMTPOBOAAT YPABHOBEIIMBAHNE MEXAHU3MOB?

UTto sBAsieTCAa NPUUYMHON HEYPABHOBEIICHHOCTH MEXaHU3MOB? Kakue n3BeCTHBI
BUJIbl HEYPABHOBEIICHHOCTH MEXAHU3MOB?

JlaiiTe onpeAeneHrne CTaTUYECKOMY YPAaBHOBEIIMBAHUIO MEXAHU3MOB.
B dem 3aknroyaerca METOI 3aMEIIAIOIIMX MacC?

Kak BBINOJIHSAIOT TOJHOE CTAaTUYECKOE YPAaBHOBEIIMBAHWE IIAPHUPHOIO
YEThIPEX3BEHHUKA?

[Touemy HEBO3MOXKHO IOJIHOE€ CTATUYECKOE YPAaBHOBEIIMBAHWE KPUBOIIMITHO-
MOJI3YHHOTO MEXaHuW3Ma MyTEM IOCTAaHOBKM MpOTHBOBeca Ha Kpupomwun? Kakue
CYIIECTBYIOT KOHCTPYKTUBHBIE MPUEMBI MOJHOTO YPAaBHOBEUIMBAHUS KPUBOIIMUITHO-
MOJI3YHHBIX MEXAHU3MOB?

Kaxue BUJIbI HEYpaBHOBELIEHHOCTH POTOPOB BbI 3HAETE?
Kak yctpaHnsercs crarnyeckasi HEypaBHOBEILIEHHOCTh poTopa’?

Kakoe MuHMMAaIBbHOE YUCIIO0 MIOCKOCTEH KOPPEKIIUU HEOOXOAUMO UCIOJIH30BATh
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JUIsI MOMEHTHOI'O YPAaBHOBEIIMBAHUA poTOpa?
Kakue BuibI HEYpaBHOBEIIEHHOCTH YCTpaHIEeT TuHAMU4eckas OadaHCUpOBKa?

Kak ycTpoen npocreiimuii 6a1aHCUPOBOYHBINA CTAaHOK?

8. Cunres 3anemnenuii. OcHOBHasi TeopeMa 3aneruienus. [lnockoe 3anerenue.
Teopema Bumuca. Crnenyer oOpaTUTh BHUMaHHWE HAa HKBUBAJICHTHOCTb MOHSITHIMA
3aIleTVICHUE W BBICIAS KMHEMATHUYeCKas Mmapa, TaKuM o0pa3oM, CUHTE3 3alleTIICHHM
HKBUBAJICHTEH CHUHTE3y AJIEMEHTOB BBICHIMX KMHeMaTHdeckux mnap. Ilpu uzydenun
TeMbl OCHOBHOE€ BHUMAaHHE YJEIUTh TEpPEME IUIOCKOTO 3alleTuieHusi (Teopema
Bunuca), moHSATHSAM MoJTroca 3arelyieHus U HadadbHbIX OKpYykHOCcTeH ([1] cTp. 141-
153, [2] ctp. 201-211, [3] c1p. 316-322, [4] cTp. 340-345, [8] cTp. 52-60)

KoHTpOABHEIE BOITPOCHI:

JlaiiTe onpezaeneHne ConpsHKEHHBIM MOBEPXHOCTAM, CONPSKEHHBIM MTPOQPUIISM.

K ueMy cBOAMTCS CUHTE3 3aLleTUICHUIN ?

ChopmynupyiiTe U JOKaXUTE OCHOBHYIO TEOPEMY 3allCIlJICHUS.

ChopmynupyiiTe U AOKaXKUTE TEOpPEMY IUIOCKOrO 3alelyieHus (Teopemy
Bunuca).

UYTo Takoe moJIroC 3aneTuieHus ?

JlaliTe onpeaeeHue HadalbHbIM OKPYKHOCTSIM.

[Touemy HE CymIECTBYET OTAECIBHO B3ATON HAYAJIbHOW OKPY>KHOCTH?

9. OCHOBBI TCOPHH 3BOJILBEHTHOTO 3arerieHns. OCHOBHOE BHUMaHHE OOpaTHTh
Ha TOHATHS MOMYJS 3aleIUICHUS U JEIUTEIbHON OKPY:KHOCTH. O3HAKOMHTHCS C
METOJIaMU M3rOTOBJICHMS 3yOuaThix kosec. ([1] ctp. 153-169, [3] ctp. 334-354, [4]
ctp. 358-376, [8] cTp. 52-60)

KoHTpoJIbHEIE BOTPOCHL:

Kakas kpuBas Ha3bIBa€TCs 3BOJIBBEHTOM?

JaiiTe onpeneneHusi OCHOBHOM OKPY>KHOCTH, OKPY>KHOCTSIM BEpPILIMH M BIAJUH
3yObeB.

JlaitTe onpezaenenne Moayst 3yobeB. JlJis uero BBOJUTCS MOHSATHE MOTYJIS?

JlaliTe ompeneneHue AETUTENBHOM OKPYKHOCTH. Kak BBIUHMCIATH aHaMeETp
JEIUTEIIBHON OKPYKHOCTH 4epe3 MOIYJIb?

3anumure GOpMysbl, MO KOTOPHIM BBIYUCISIIOTCS JIHAMETPBHI OKPY>KHOCTEH
BEPIIINH U BIAJANH 3yObeB.

Uto Takoe yrous 3anereHus? Kakoe ero cranmaptHoe 3HaueHue? [lokaxure,
YTO OH SIBJISIETCS YIJIOM JIaBJICHUSI.

3anumure Gopmyiy, M0 KOTOPOM BBIYUCISIETCS MEpeaTOuHOE YUCIO 3y0UaToi
nepeaayn.
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Kakue cyiiecTByroT METO bl H3rOTOBJICHUS 3y04aThIX KoJiec?

B uem 3akirouaercst MeTo OOKaTKH?

B kakumx ciaydasx BBITIOJHSIOT KOPPETHMPOBAHUE MPU W3TOTOBICHUU 3y0YaThIX
KoJjiec? 3a cyeT 4ero OHO JOCTHUTaeTCA?

Kakue mapametpbl 3y0uaToro Kojaeca npu KOPPErupoBaHUU U3MEHSITCA, a KaKHe
OCTaHyTCs 0€3 U3MECHECHUS ?

10. CuHTe3 KynauykoBbIX MEXaHHU3MOB. PaccMoTpeTh JTambl CHHTE3a
KyJIaYKOBbIX MeXaHu3MOB. [IpopaboTaTh ompeseneHne MHUHUMAJIbHBIX pPa3MEpoB
MEXaHU3Ma U3 YCIOBUS OTPAaHUYCHUS YIJIa IaBJICHUS KyJauKa Ha TOJIKATENIb U CUHTE3
npoduis Kylnadka Mo MeToay oOparienus Apmxenus ([2] ctp. 214-230, [3] cTp. 422-
450, [4] cTp. 444-469, [5] cTp. 4-10).

KOHTpOABHEIE BOIPOCHI:

C 4eM CBS3aHO OIpaHUYEHUE YIJIa JABJICHUS CO CTOPOHBI KyJIauyKa Ha TOJIKATEINb
B KYJJQUKOBBIX ME€XaHU3Max?

ChopMmynupyiiTe MOHATUS «KECTKUID» M «MSITKUW» ynap MPUMEHUTEIBHO K
3aKOHaM JIBM)KCHMS TOJIKATENS B KYJa4KOBBIX MEXaHU3MAX.

N3noxnute OCHOBHBIE TAIlbl CHHTE3a KYJAYKOBBIX MEXaHU3MOB.

[ToxaxkuTe yroa AaBieHHUsS Kyjladka Ha TOJIKATENIb B KYJIAYKOBOM MEXAHHM3ME.
Kak BBITTISAIUT yCI0BUE OTPAaHUYEHHUS YIJIa JaBJICHUs?

Kak ompeznensercss MUHMMAJIBHBIA HAadaldbHBIM pajWyC KyJlauyka M3 YCJIOBHUS
OTrpaHUYEHMS YIJIa JaBJICHUS?

B uewm 3akmtouaetcst MeTos oOpalieHus IBUKEeHUsS?

Kaxk ocymectBnsiercst cuntes npoduist Kynauka?

Kax onpenenstoT MUHUMaJIbHBINA PaguyC POJIMKA TOJKATEIS B IPOLECCE CUHTE3a
KYyJJAYKOBOT'O MeXxaHu3ma?

11. JlunamMudeckuil aHaJinM3 MalIMHHBIX arperatoB. [IpuBegeHue cui U Macc B
MexaHu3Max. J[mHamMuueckass MOJAENb MAIlMHHOTO arperara. Y paBHEHUE JIBUKEHUS
arperarta. @a3pl ABWKEHHUS MalIMHHOTO arperara. OCHOBHOE BHUMAHHUE CIIEIYET
YVACIUTH TpoleaypaM MPUBEACHUS MACC U CHJI K HadaJlbHBIM 3BEHBSIM MEXaHHU3Ma
(kak U cilydasi BpamiaTeIbHOTO JBHMIKCHHs HA4aabHOrO 3BEHA, TaK M B CiIydae
MOCTYIATEILHOTO €ro ABKeHUs). Clenyer VYsICHUTh DHEPTeTUYCCKUH CMBICI
npoueAypbl NOpuBeAeHUA. PaccMOTpeTh ypaBHEHUE [ABWKEHHS MeEXaHu3Ma B
HEpreTuyeckor (MHTerpaibHoi) n auddepeHunansHoil GopMax U YSICHUTh, UTO
00JIaCTh HMCMOJB30BAHMSI MHTETPAIBHONW (OpPMBI YPAaBHEHHs CBsI3aHA CO CIydYasMH
HaJIM4Ms 3aBUCHMOCTH TapaMeTPOB YpPaBHEHHS] HEMOCPEACTBEHHO OT OOOOIIEHHBIX
KOOpJIMHAT, TOTJIa KaK 00JacTh MCIHOJIb30BaHUS ypaBHEHUs B AuddepeHInaIbHOMn
dbopme cBsi3aHa CO CIIydasiMU 3aBUCHMOCTH MMapaMETPOB YpaBHEHUSI OT 000OIIEHHBIX
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ckopocTeil. HeobOxommMo yMeTh COCTaBIsATH W pemarh AuddepeHnnanbHbie
ypaBHEHUS JIBIDKCHHUSI MEXaHWU3MOB TMOJ] JEHCTBUEM CHJI, TOPOXKIAEMbIX
JMBUTATEISIMH ~ C  JUHEHHBIMH  WJIM  JIMHEAPU3YEMBIMH  JTUHAMUYECKUMH
xapakrepuctukami ([1] ctp. 88-102, [2] ctp. 124-180, [3] ctp. 131-154, [4] cTp. 144-
179, [5] ctp. 14-15)

KoHTpOIbHBIE BOIIPOCHI:

JlaiiTe onpeeneHre HaYaaIbHOMY 3BE€HY MEXaHHU3Ma.
Ha yem ocHOBaHO npHUBeEHUE MacC B MEXaHU3Max?

JlaliTe ompenelieHUME NPUBEICHHOIO MOMEHTAa HWHEPUMH MEXAaHU3Ma,
MIPUBEIEHHOW MACChl MEXaHU3Ma.

Ha yem ocHoBano IMPUBCACHUC CUJI B MeXaHu3Max"?
,Z[aﬁTe OIIPCACIICHUC ITPUBCACHHOI'O MOMCHTA CHJI, HpI/IBCHéHHOﬁ CHIJIBI.

3anumuTe  ypaBHCHHE  JBMDKCHHS  MEXaHM3Ma B DHEPreTHUYCCKOMH
(uHTErpasbHON) (hopme.

Kakyro 3aBucuMocTh Ha3bIBalOT auarpammoil Butrtenbayspa? Kak ¢ ee
MOMOILBIO ONPEACIIUTH YTIIOBYIO CKOPOCTh HaYaJIbHOI'O 3BEHA?

UTO0 MOHMMAIOT MOJT CUJIOBOM (TMHAMHYECKOMN) XapaKTEePUCTUKON ABUTATES?
Kakue cuaoBble XapaKTEpUCTUKU JIBUTATENsl HA3bIBAIOT <OKECTKUMHY, KaKUe —
CMATKUMI» ?

3anuiuuTe ypaBHEHHE ABWKEHUS MexaHu3Ma B nuddepeHiuanbHon hopme.
Kak oHO 3anuiiercs npu NOCTOSHHOM ITPUBEAEHHOM MOMEHTE HHEPLUU ?

HazoBute ha3wel NBMKEHHsST MalIMHHOTO arperata. Yem XapaKTepuszyercs
Kaxas daza?

[To xakoMy 3aKOHY M3MEHSETCS YacTOTa BPAIICHHUS MAIIMHHOTO arperara Ha
craauu pazoera? Ha cranum BeiOera?

UYTo0 Ha3bIBAIOT NOCTOSIHHOM BPEMEHU MAIIMHHOIO arperara?

Haiite  ompenenenne  KO3hOUIMEHTY  HEPAaBHOMEPHOCTH  JIBHXKCHUS
Mexanu3ma. Kakue 3HaueHUS K03 (DHUIIMEHTa HEPABHOMEPHOCTH XapaKTCPHBI IS
MalIllMH Pa3JIMYHOro TUMHa?

12. KonebGanusi B MexaHuszmax. BuOpanus. MeToasl 3aliuThl OT BHOpaIUM.
BuOpo3zamuTtHble ycTpoicTBa. [ 1aBHOE BHUMaHHE CJEIyeT YIEIUTh MPHUKIAIHBIM
acreKkTaM TEOpHM KoJieOaHUW: pPE30HAHCY TMpPU BBIHYXICHHBIX KOJEOAHMSIX,
aHrapMOHUYECKOMY M TapMOHHMYECKOMY THIYy CBOOOJHBIX KOJI€OaHHM C TpPEHHEM,
HeIUMHENHBIM (P Pexram. PaccMoTpeTh BiIMsIHUE BUOpALMM HA MAUIUHBI U YEJIOBEKa,
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TEOPETUYCCKHE OCHOBBI 3aIUThI OT BUOpanuu. M3y4uTh KOHCTPYKIIMIO OCHOBHBIX
TUTIOB BUOpO3amuTHBIX yeTporcTs ([1] ctp. 103-111, [3] cTp. 248-296, [4] cTp. 267-
306)

KOHTDOJILHBIE? BOITPOCHI.

Kakue xonebanus Ha3piBaloT cBOOOAHBIMU? BriHyxkaeHHeiMu? YTo Takoe
pe30HaHC?

Kak Bamsier nemmnupoBaHue Ha XapakTep MeXaHW4yeckux Konebanwii? [laiite
onpeneneHre kodhpuimeHTy aemmnupoBaHusl.

B uéMm mnpeumyiiecTBO 3aKpUTHYECKUX (3apE30HAHCHBIX) PEKUMOB PaOOTHI
MaIluH?

JlaliTe ompejaelieHUE HENUMHEHHBIM KoJjeOaHusiM. Kak u3MeHsieTCsl MOHSITHE
COOCTBEHHOMW YacCTOTHI KOJIeOaHUI B HETMHEHHOM Citydae?

Yro Ttakoe BuOpanusa? Kak oHa BIMAET Ha MallMHY U YeloBeKa?

HazoBute wucTtoyHuMkuM KojeOaHuM U OOBEKTHl 3alMTHl OT BHOpAIMH.
ChopmynupyiiTe 3a1auy BUOPO3aLIUTHI.

HazoBute meTonbl BUOpo3amuThl. Ha yeM 0CHOBaH Kax bl U3 HUX?

Kakue Bam u3BecTHbI BHOpO3alUTHBIE ycTpoiicTBa? UTo Takoe Ko3(PUIMEHT
3¢ (HEKTUBHOCTH BUOPO3AIIHATHI?

Ha wuyem ocHOBaHO JuHamuyeckoe rameHue koneOanuii? [lpueaute
KOHCTPYKIIMM OCHOBHBIX BHJOB JIMHAMHYECKUX BHUOpOTacUTENE U TOSICHUTE
MPUHLNIBI UX JEHCTBHUS.
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