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1. Haznayenue )oHIA OLIEHOYHBIX CPEICTB.

1.1. Hempto cozmanus ®OC auctuiummabl «MalIMHOBEICHHUE» SIBIISCTCS YCTAHOBJIEHHWE COOTBETCTBUS
y4eOHBIX JOCTHKCHHU CTYIEHTOB 3alUIAHMPOBAHHBIM pe3yJbTaTaM OOY4YeHHS M TPEOOBaHUSM OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTENbHON IPOrpaMMBbl, paboueil IPOrpaMMbl JUCITUTUINHBI.

1.2. ®OC pa3paboTaH Ha OCHOBAHUM HOPMATHUBHBIX JJOKYMEHTOB:

— ¢eepanbHOro rocy1apCTBEHHOI0 00pa30BaTEILHOIO CTaHIapTa BBICIIETO 00pa30BaHUS 10 HAIIPABIICHUIO
noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHHe C JByMS NPOQUISIMH TOATOTOBKH (YpOBEHB
OakajaBpuaTa), yTBEpPKJICHHOTO;

— o0Opa3oBarenpHOM mporpaMmbl «TeXHONOTHS W JOMOJHUTENbHOE oOpa3oBaHue (IO HAMPABICHHUIO
poOOTOTEXHUKA, AIJUTHUBHBIE U HMMEPCHUBHBIE TEXHOJIOTUU)» BBICIIErO0 00pa3oBaHUs OYHOU (OpMBI
o0ydyenus no HampasieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpasoBanHue (C IByMs TPOGMISIMHU
MTOATOTOBKH).

— Tlonoxxenust o popmupoBaHuM (POHIA OIEHOYHBIX CPEIACTB JJIS TEKYIIErOo KOHTPOJIS YCIEBAaCMOCTH,
MIPOMEXYTOUHON M HMTOrOBOH arrectaluu OOy4arouuxcs Mo oO0pa3oBaTeIbHBIM IMPOTrPaMMaM BBICIIETO
oOpa3oBaHMs - mporpaMmaMm OakanaBpuara, MpPOrpaMMaM CHEIHAUTeTa, MPOrpaMMaM MarucTpaTyphl,
nporpaMMaM TOATOTOBKM HAay4HO-TIEIarOTMYECKHX KaJApoB B acHUpaHType - B  (QeaepalbHOM
rOCy/IapCTBEHHOM OIO/DKETHOM OOpa30BaTEILHOM YUYPEXKICHUU BHICIIEro obOpa3zoBanus «KpacHOSpCKui
rocy/lapCTBeHHbIHN negarornueckuii yausepcuret um. B.I1. AcradbeBay, yTBEpKICHHOTO MPUKA30M PEKTOpa
Ne 297 (1) ot 28.04.2018.

2. [lepevyeHb KOMMETEHIIUI, MOAJIeKAIUX (POPMUPOBAHUIO B PAMKAX THCIUIIIUHBI.
2.1. Ilepeuenp koMIieTeHIMH, POPMHUPYEMBIX B IPOIIECCE U B CBS3U C U3YUCHUEM JAUCIHUILTHHBIL.

[1K-2: Crioco6eH ocymeCcTBISATh EJICHANIPABICHHYIO BOCITUTATEIBHYIO IS TEILHOCTb.

2.2. OueHoYHbBIE CPE/ICTBA.

KommeTeHnyuy, oTMeueHHbIE B TIEpeYHE KOMIETEHINH, (POPMUPOBAHUE KOTOPBIX JOJDKHO TPOUCXOHUTH B
nponecce M3yUCHUA JUCHUIIIMHBI, HE ABJIAIOTCA HNPAMBIMHA PE3YJIBTATUBHBIMH CICACTBUAMU H3YUCHUA
CTY/IGHTOM JMCUUIUIMHBI «MallnHOBEIEHHE». DTH KOMIIETEHIIMM MOTYT JIMIIb B TOW WJIM MHOH Mepe
q)OpMI/IpOBaTI)CSI A/NIm Pa3sBUBATLCA B  KOHTCKCTC 06pa30BaT€J'II>HI>IX IMMPAKTHUK, BBICTPAUBACMBIX
IPero/iaBaTeseM U MPOXOAUMBIX CTYJACHTOM IPH OCBOCHUH Kypca TUCHMILIMHEL. [lo3ToMy npu peanuzanuu
JAHHOM TMCLUHUILIMHBI HE TIPOBOJATCS ACUCTBUS IO IIPIMOMY PE3YJIbTATUBHO-OLIEHOYHOMY COIIOCTABJICHUIO
KaKMX-TO 3JIEMEHTOB HAy4YHOTO COJEp)KaHUs Kypca AMCLUIUIMHBI C BBIINIEYKa3aHHBIMH KOMIIETCHIIHUSMHU.
JIroOpie comocTaBieHHs] TaKOro poAa B JAHHOM CIIy4ae MOTYT OBITh TOJIBKO YCJIOBHBIMHM, KOCBEHHBIMHU,
MHTEPIPETAllMOHHBIMM M HE MOTYT HCIOJb30BaTbCsi B KayecTBE IPAKTHUECKOTO OLEHOYHOIO
HHCTPYMCHTApUA MperoaaBaTeiisd g OLCHKU OJOTUX KOMHGTGHHH?I KaK pE3yJIbTaTUBHBIX (1)aKTOpOB
U3yYEHUs TUCIUILIMHBI.

B ocHOBe cucTeMBl OLCHHMBAHUA YCICIIHOCTH CTYACHTOB IIpU MPOXOXKIACHUHU KypCa JTUCHUIIIIMHBI
«MaluHOBeIeHUE» JIeKUT He (opManbHO-3HAHMEBAs, OOBEMHO-HCIIOJHUTENbCKAs, A AaKTHBHOCTHAs
MOHSTUAHO-MBICIUTEIbHAS W IMMO3HAaBaTCIbHO-PACCYAUTECIIbHAA HACOJOrvuA, MCKIIOYUTCIBHO BaXKHas KakK
ocHOoBa g 3((}EKTUBHOM MEJaroruuyecko  JIesTeIbHOCTH, K KOTOPOW TOTOBSTCA  CTYICHTHI
neaarorudycCKoro Bys3a. HOSTOMy OAHHUM H3 KJIIFOYEBBIX Q)aKTOPOB OIICHKHU 3/7€Ch SABJISICTCA HE CTOJBKO
YMEHHUE CTYJEHTa BBINOJHATH, pellaTh y4yeOHbIE 3aJaHHus, CKOJIBKO MyOJIMYHO OCO3HAHHO OOBSACHATH 3TU
peuieHus.

Jlns monydeHMs JIONycKa MpenojaBaTesss K JK3aMeHy IO KypCy IUCIUIUIMHBI CTYAEHTY HEO0OXOIUMO
MOJIYYUTH 3a4€Thl 110 BCEM KOHTPOJIBHBIM pa60TaM. B ClIydac OTCYTCTBHA Yy CTYACHTA 3a4€Ta XOTA OBl 1O
OJTHON KOHTPOJIbHOM paboTe OH He JOJDKEH OBbITh JOMYIIEeH 0 CAaYH SK3aMeHa.

WtoroBast oueHka 3a Kypc (OIlEHKa NPOMEXKYTOUHOM arTecTalil — 3K3aMeHa) OTpakaeT He 00BbeM
BBITTOJIHEHHON CTYJIEHTOM Yy4eOHOH paloThbl, a ypOBEHb COPMHPOBAHHOCTH €r0 HAYYHBIX MOHMMAHUH U
CTIOCOOHOCTEH 00BSCHEHHUS OTPEICTICHHBIX TEM U BOTIPOCOB. MTOroBasi 5k3aMeHaIMOHHAs OIIEHKA CTYACHTA
SBIISIETCS HKCIEPTHON OLIEHKOM, KOTOPYIO JIaeT MperoiaBaTellb-dKCIepT paboTe cTyAeHTa Ha sk3aMene. [Ipu
NPOBEJCHNU 3TOM SKCIEPTHOH OLIEHKH IPENOoJaBaTeNlb YYUTHIBACT YCICIIHOCTh CTYAEHTA, KOTOPYIO TOT
JIEMOHCTPHPOBAJ B IPOLIECCE OCBOSHUS Kypca AUCHUIUINHBI «MallnHOBEICHHUEY.



3. ®oup OILCHOYHBIX CPEACTB AJIA TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH IO TUCHUIIJIHHE.

(DOHI[ OLCHOYHBIX CPCACTB IJId TCKYLICTO KOHTPOJISA BKIOYACT OHCHOYHLIC HWHCTPYMCHTBHI 110 BCCM
COACPIKATCIIbHBIM pa3JaciiaM ANCHUIIIINHBI:

— cobeceoBanus (YCTHBIE OMIPOCHI);

— KOMILJICKTHI Pa3HOYPOBHEBBIX 3a/1a4;

— HaOJIOICHHE OOIErPYIIIOBEIX PEICHUH 1 00CYKIeHN y4eOHBIX 3a/1a4 Y IOCKU U Ha MECTax;

— KOHTPOJIbHBIC 3a7aHus (paO0ThI) U X IYOJIUYHBIC 3alIUTHI IIEPE]] AyAUTOPUEH YUCOHOM IPYIIITbL.

KoHTponbHas paborta 1.

1.1 CTpYKTYpHbIA aHaNAU3 NNOCKUX mexaHu3mos (no J1.B.Accypy — U.U.ApTob6onesckomy)

MNopsaAoK CTPYKTYPHOrO aHa/n3a NJA0CKOro MexaHnama (nocnenoBateibHOCTb AeNCTBUIA Npy
nccnefoBaHMM CTPYKTYPbI MNJIOCKOTO MexaHU3ma U onpeaeneHnn ero Knacca):

1. NMpoHymepoBaTb BCe 3BeHbA MexaHu3ma. HenoasumkHOMy 3BeHy (cTolke) 06bl4HO
npuceamsatoT Homep 0.

2. O603HauYNTb 3ariaBHbIMU 6yKBaMM NAaTUHCKOTO al'ld)aBMTa BC€ KMHEMaATU4eCKume napbl U B
CKObKax Bo3ne 6yKB YKa3aTb HOMEpPa 3BEHbLEB, o6pa3yrou.|,v1x KMHEMATUYECKNE Napbl.

3. Paccuntatb CTeneHb MOABUMKHOCTM MexaHM3ama W, npoaHanM3npoBaTb MOJYYEHHbIN
pe3ynbTtat. Mpu HaINYMK MECTHbIX NMOABUMNKHOCTEM U (MAM) NACCUBHbLIX CBA3EM M36aBUTLCA OT HUX M
noBTopuTb pacdyeT W — B pe3synbTaTe AO/KHA MNOAy4YUTbCA (PaKTUYECKaa CTeneHb NOABUMKHOCTU
MexaHM3ma (be3 yyeTta BAMAHUA Ha ee pacyeT MeCTHbIX NOABUXKHOCTEN UM NAaCCUBHbIX CBA3E).

4. MpounssecTn 3ameHy BCeX BbICLUMX KMHEMATUYECKUX nap (ECI'IVI OHU NMMeKTCA B UCXOO4HOM
MeX3HM3Me) d)VIKTMBHbIMM 3BEHbAMU U HUSLWIMMU NAPaMMN. nOCTpOMTb CXemMmy 3aMeHALWEro mexaHmn3ima.
JononHutb HOMEpamn U 6yKBeHHbIMVI 0603HaYeHMAMM  HOBble 3aMeHAWne  3BEHbA n
KMHemMaTUyecKme napbl 5-ro Knacca, COOTBETCTBEHHO. [1poBepuTb pacyeTomM BeANYUHY W nocne 3ameHbil
— OHa A0/1XKHa OCTaTbCA npemHeVl.

5. Y Ka)aoro mexaHuM3ama B KOHTPO/IbHOM 33a4aHuUWM BeAywMMU MOTYyT BbiTb anbTepPHATUBHO
3aflaHbl pasHble 3BeHbA. [1pU Pa3NoOXKEeHUU MexaHu3Ma Ha rpynnbl Accypa HeobXxoAMMO BbINOAHWUTb
aHaNTMYECKMe AeNCTBUA ONA KaKOOoro BapuaHTa BeAyLnX 3BeHbeB MexaHu3ma. (BapuaHTbl BeayLimx
3BEHbEB B KaXK[A0M 3aZlaH1M YKa3aHbl CUMBOIaMM @ nnn @ N CTPenKamu-yKasaTenaMmm psaaom
HUMM).

6. OT KOHLa mexaHM3Ma, Hanbonee yaanéHHOro oT BeAyLlero 3seHa (B MexaHM3me MOKeT bbITb
HECKO/IbKO HE3aBUCUMbIX BeTBEl, T.e. HECKOJIbKO YC/MIOBHbIX KOHLOB), MNoo4YepegHO OTAEeNUTb
CTPYKTypHble rpynnbl Accypa TaK, 4TOObl OCTalOWaAcA 4acTb KMHEMATMYECKOM ULenuM ocTaBasacb
PaboToCnoCOOHbIM MEeXxaHM3MOM — [0 MOMEHTA, MOKa He OCTaHeTcA MexaHusm 1-ro knacca -
HayaNbHbIK MexaHU3m (B 06LLEM C/lyd4ae WX MOXKET OblTb HECKO/IbKO, KOJIMYECTBO Haya/bHbIX
MEXaHNU3MOB paBHO BeanymHe W —cTeneHn NoABUMKHOCTU MEXaHU3Ma).

7. CoctaBuTb dopmyny CTpoeHMA MexaHuama. Kaxaomy BapuaHTy Bbibopa BeAyLMX 3BEHbEB
COOTBETCTBYET €AMHCTBEHHbIM BapUaHT Takon dopmynbl. 10 Knaccy HamBbICLLIEN CTPYKTYPHOW rpynnbi
onpeaennTb U yKasaTb KNacc MexaHU3ma.

8. OCywWwecTBUTb CMHTE3 HOBbIX MEXAaHU3MOB M3 NOMYYEeHHbIX rpynn Accypa — No O4HON BepcUm

HOBOTO MeXaHM3Ma ANA KaXAOro BapuaHTa Beayliero 3seHa 0 u D. [na  cMHTE3MPOBaHHbIX
MeXaHW3MOB 3anuncaTb UX GopPmMy/abl CTPOEHMUA.









1.2 OnpeaeneHue cteneHn NOABUMKHOCTU U MaHEBPEHHOCTM MAaHUNYNATOPOB

1. Onpeaenntb cTeneHb NoAsuKHOCTU W NpOCTPaHCTBEHHOIO MexaHM3ma MaHunyaatopa. (MpuHuunbl 1
aNTOPUTMbI ONpPeaeNeHUs CTeNEHN NOABUMKHOCTM MPOCTPAHCTBEHHbIX U NIOCKMX MEXaHWU3MOB aHa/IOTUYHBI).

2. Onpegenutb 0bLLyio (MPOCTPAHCTBEHHYIO) MaHeBpPeHHOCTb M maHunynaTopa.
3. OnpeaenuTb MaHeBPEHHOCTb MaHMNyAATOPa B 6330B0I NAOCKOCTM Mg .

4. CpaBHUTb 06LLyt0 M 6330BYI0 MAaHEBPEHHOCTU U CAENaTh BbiBOAbI 06 0COHEHHOCTAX QYHKLMOHUPOBAHMA

MaHUNYNATOPa ANA BbIMNOJIHEHNA PA3/TNYHbIX onepau,mi/'l.

BapuaHTbl KOHCTPYKLMIA MaHUNyAAaTopa

Y









13 Onpep,enel-me creneHn noABUNKHOCTU CNNOXKHbIX 3y6anb|x mexaHnusmos

1. Oﬂpeﬂ,e}'IMTb cteneHb No4BUNXKHOCTU 3Y6‘-IaTOI'O MexXaHM3Ma.
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KoHTponbHasa pabora 2.

2.1. KuHemaTUUeCKUit aHaIN3 MHOTO3BEHHbIX PbIYAXKHbIX MEXaHU3MOB
No MeToAy 3aMKHYTbIX BEKTOPHbIX KOHTYpoB (meToay B.A.3uHoBbeBa)

Pacuet KNHemaTuyeckmnx XAPaAKTEPUCTUK meXaHU3mMoB C nOMOoLblo 0606LIJ,éHHbIX KOOpAUHAT

OnA  MexaHU3moB, [OaHHbIX B COOTBETCTBYHOLIEM BapUaHTE KOHTPOJbHOMO 3ajaHuA (BapuaHTbl
0603HayeHbl LMbpamM MOPALAKOBbIX HOMEPOB), BbIMOJAHWUTL KUHEMATUYECKUA aHa/n3 no MeToay
3aMKHYTbIX BEKTOPHbIX KOHTYPOB, /1 YEro OCyLLeCTBUTb creaytoLuee:

1)

2)

3)

N306pasnTb NPUHLMNUANLHYIO CXeMy J[AHHOMO B COOTBETCTBYHOLLEM BapuaHTe 3aAaHusA
mexaHuama 6e3 cobaiogeHuA reomeTpuuecKUX pasmMepos, HO C MNOBTOpeHuem obuiero
reoMeTpUYecKoro KOHTypa mexaHuama. (Heobxoaumble A4 pacyeToB reoMeTpUUYecKkne pasmepbl
KOHCTPYKUMOHHbIX 31eMEHTOB (A/MHbl 3BeHbeB W AP. HEU3MEHHble PacCTOAHWA) cuYUTaTb
3aJaHHbIMM M Ha cxeme obo3Hayatb li, (i — yCnoBHbIA MOPAAKOBbLIA HOMeEpP 3/1emMeHTa npu
peleHnn, NPoU3BO/IbHO YCTaHaBAMBaEMbI 0ByYatoLMmea).

Haiitu cteneHb nogBuUXHOCTU MeXaHU3ma C uesiblo onpegeneHna Kosinyecrea 0606I.I.l,éHHbIX
KOoOpAaUuHaT (He3aBMCMMbIX HGPEMEHHI:IX), Tpe6y|ou.mxcn ANAd KUHeMaTu4yeCKoro aHasimsa
mexaHusma.

BbINONHUTL Ha CXeme MOCTPOEHUE BEKTOPHbIX KOHTYPOB MeXaHU3Ma, Heob6XxoauMbIX Ana
peweHMA B COOTBETCTBUM C MNOJIOKEHMAMU METOAa 3aMKHYTbIX BEKTOPHbIX KOHTYPOB.
(HanpaeneHua 8eKmopo8 MOMCHO 8bI6Uupams MPoU380sbHO, MPU 3MOM M0AHAA COBOKYMHOCMb
(cymma) sekmopoe 003 HA 06pa308amb 3aMKHymbIli KOHMYyp).

CnpoeLMpoBaTbh NOCTPOEHHbIE 3aMKHYTble BEKTOPHbIe KOHTYPbI Ha BbIGpaHHble OCU KOOpAUHAT.
(Ocu 86009McA rpou380s1bHO, UCX00A U3 y0obcmea 014 HaxonOeHuUs peweHul).

MonyunTb B pesynbTaTe NPOELUPOBAHUA CKANAPHbIE YPAaBHEHMWA, BKAIOUYAIOLWME Yr0Bble U/ unm
JIMHeliHble KOOPAMHATbI, KOTOpble MOAJNEXKAT ONpeAesieHUI0 AN BCEX 3BEHbEB MeXaHu3Ma.



6)

(ns 0603HaueHUs 0606WEHHbLIX KOOPOUHAM 8 pellieHUU MOXCHO UCM0A6308aMb eOuHble 014 ecex
nepemeHHbIX (koopduHam) cumeonsl {j nubo 0na yanoesix koopduHam — Qj g dag aureliHbix — S,'
(ecnu HeuzsecmHol A6719emcsa MosbKO 00HA AUHelHAsa KoopOUHaMmMa, Mo MOXCHO MPOCMO S, 6es
yugposo2o uHOeKca). Bce yanosbie KoopOuHamei (yasbl) HEobX0O0UMO OmMCYUMbIBAMb OM

HanpassaeHuUs eOuHoli 014 acex y2a08bix KOOPOUHAM Ha4asbHoU (Hyneeoli) KoopduHamHoU AUHUU
— AAUHUU ocu X, Komopas 8blbupaemcs npou3eosbHo, UCX00A U3 yoobcmea ebibopa 015 peuwleHus).

PewnTb CcUCTEeMbl YpPaBHEHWI ONA HAXOXAEHMA BblpaXKeHuit 3aBucMmoctn (pyHKuMiA)

HEeMW3BECTHbIX IMHEeMHbIX Sj((p,-) n/vunun yrnosbix (pj(QD,-) KOOPAWHAT OT U3BECTHbIX 0606LWEHHDbIX
KOOpAMHAT B ABHOM Buae, ANA BCeX 3BEHbEB MeXaHu3Ma. (HauyasbHble 38eHbsA HA PUCYHKAX
MEXAHU3MO8 MOMeYeHbl CMpesnovYKamu Oy208biIMU UAU MPAMbIMU, 8 3dsucumMocmu om euda
0BUMEHUS HAYA/AbHO20 38eHd. B obuiem sude sbipaxceHue (pyHKUUA) usmeHeHUs 0606UEHHbIX

(ussecmHeix) koopduHam 3anucsisaemca Kak i = ( ( t) ).

MpoBectn pacuyer yepe3 0606WEHHbIE KOOPAMHATbLI BbIPAXKEHWA ANA aHANOTOB JIMHEWUHbIX
n/nnAn yrnosbix ckopocTei qji’= dq,-/dq,- ( j,'l= de/dS,', j,"= de/dcp,-, (pj,-'=
dcpj/dS,-, (pj,-'= d(pj/d<p,) 3anucaTb No ycaoBUAM cBOoei 3agaum Gpopmybl 4NA pacyeTa
QHaNI0roB YCKOPEHUIA, HO pacyeT YCKOPEHU He aenatb.

3anucatb MO YC/NIOBMAM CBOEWA 3afauyu BbIPAXKEHUA [ANA HAXOXKAEHUA AeUCTBUTENbHbIX
suneiinbix V= dS;/dt u yrnosbix W= d@;/dt ckopocreii u auneiineix a; = dV,/dt u
12}

yrnosbix €= dw;/dt yckopenmii uepes ux awanorn (V= S;'+ w;, w;= <pjil * W 0;= Jji
f " 2 1
w; + Sji"* €, &= @ji'" Wi + @i’ Eurn. ).









17
19
21
23




2.2. OnpegeneHune nepenaToyHbIX OTHOLIEHUN B CaTe/I/IUTHBIX MeXaHUu3max

1. OnpeaenuTb B CaTe//IUTHbIX MeXaHM3Max NepeaaToyHble OTHOLUEHUA MeAy 3BeHbAMM, 0603HaUYEeHHbIMM
6ykBamu A 1 B, c ucnonb3oBaHnem metoaa obpatieHma aAsukeHna (metoaa Bunanca).
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4. ®oHJ OLEHOYHBIX CPEJICTB /sl POMEKYTOYHOM aTTeCcTAIlluM.

®onp OLIEHOYHBIX CPeACTB AJid HPOMe)KYTOQHOﬁ dTTeCTalii1 BK/IHOUdeT:
— INEPEUYCHBb TCOPETUYCCKUX BOIIPOCOB K 3a4YECTY,

TeopeTquCKMe BOMPOCHI K 3a4eTy

1. Ba3oBble TEPMUHbI U MOHATMA Kypca TEOPUM MALLUMH U MEXaHWU3MOB — AeTab, 3B€HO, Y3/, MEXaHU3M,
MawwuHa. MNoHATMe MmexaHudeckux coeauHeHuin. Knaccudbukaums (BMabl) coeguHeHUn (MoaBUKHble —
HEenoABW)KHbIE, Pa3bEMHble — Hepa3béMHbIe). MpUMepbl MEeXaHUYECKUX COeAMHEHWUIN Pa3HbIX BUAOB U
bYHKUMOHANbHOTO npeaHasHayeHusa (WwapHUpbl (BUAbl LWAPHUPOB), KECTKaa (ryxas) 3a4eska,
NoN3yHHbIE, KyNauyKoBble, pe3bboBble, 3ybuaTbie, PPUKLMOHHbIE COEAMHEHUA U AP.).

2. MoHATME KMHEMATUKMU KaK Hay4yHo-npeamMeTHOM obnactu, pasgena ¢ousmkn. OCHOBHble dUsnYecKue
BE/IMYUHDBI, WM3YYEHWEM, WCCNELOBAHMEM U HAXOMKAEHMEM KOTOPbIX 33aHMMAIOTCA MNpU  pPeLleHnn
KMHEMATMYeCKMX 3agad. [lpeactaBneHue pafMyc-BEKTOpPa, CKOPOCTWU, YCKOPEHUA U NpPOMAEHHOrO
MaTepunasibHOM TOYKOM NYTU B AEKAPTOBOWN CUCTEME KOOPAMHAT. MaTeMaTUYECKUIN CMbIC/1 CKOPOCTW.

3. EcTecTBeHHbIl cnocob 3aaaHua aABuxKeHus. [yrosas KoopAuHaTa. ECTeCTBEHHbIV TPEXTPAHHUK U ero
ocKn. HaxoxpeHWe CKOPOCTU, YCKOPEHUSA M NPOWAEHHOro MyTU NpU ecTecTBEHHOM crnocobe 3agaHus
ABUXKEHUA — 06LWMIA BbIBOA, YPAaBHEHUA CKOPOCTU, YCKOPEHUA U NPONAEHHOTO NyTWU. TaHTEeHLMAIbHOE U
HOPMa/IbHOE YCKOPEHMS.

4. dusmyeckme mogenu maTepuanbHOM TOUYKM M (abcontoTHO) TBepaoro Tena. MMoOHATME cTeneHew
cBoboabl B mMexaHMKe. AHaZUTMYECKUI (pacyeTHbIi) cmbici cTeneHei cBobopgbl. CBobogHble Tena.
MoHATMe cBA3ei. Peakuumn ceaAseit. OnpepgeneHne (0b6oCHOBaHWE) KoaMyecTBa cTeneHen cBoboapl



MaTepuasibHOW TOUYKM B NpocTpaHcTBe. OnpegeneHne (ob6ocHOBaHME) Ko/MYecTBa CTeneHelr cBoboapl
cBoboaHOro TBEPAOro Tena B NPOCTPAHCTBE.

5. KuHemaTtuyeckoe MOHATME 3BEHbEeB MexXaHu3Ma. MexaHM3M KaK cucTema 3BeHbeB. BxogHble
(Beaywme; HayanbHbIE), NPOMENKYTOUHbIE (COeAMHUTENbHbIE), BbIXOAHbIE (BeAOMble; UCMONHUTENbHbIE;
pabouune) 3BeHbsA. TUNONOTNA HAaMMEHOBaHMUI 3BEHbEB B MeXaHU3Max (OCHOBHble TUMOBblE Ha3BaHMA B
3aBMCMMOCTU OT NpefHa3Ha4YeHUA, KOHCTPYKUMOHHbIX U PYHKLUMOHANbHbIX ocobeHHocTen). [loHATUe
KMHEeMaTU4YeCcKuMX nap.

6. MoOHATME CcTeNneHW NOABWMMKHOCTM KMHEMATU4YeCKOM Mapbl. MOHATME Knacca KMHEeMaTU4YecKoM napbl.
CBA3b MeXay CTeneHbld MOABMMKHOCTM M KNACCOM  KMHemaTuyeckon napbl. Knaccudumraums
KMHEMATUYECKMX Map NO CTEMEHSAM MOABUMKHOCTM (Kfaccam KMHEMaTUYeCcKUX nap). Boicwme v Huswme
KMHemMaTu4yeckme napbl. MprMmepbl KNHEMATUYECKMX NAap PA3HbIX KNAcCOB 1 BUAOB.

7. MNoHATME KnHemaTMyeckux uenen. MexaHM3M KaK KMHemaTudeckaa uenb. Knaccudumkauum Buaos
KMHEMaTUYECKUX Lienei (MpocTan — CI0XKHaA, 3aMKHYTaa — He3aMKHYTas, N10CKana — NPOCTPaHCTBEHHasn).
MpaKTUyeckme NpMmepbl PasHbIX BUAOB KUHEMATUYECKUX Lenen MexaHM3MoB.

8. CTpyKTypHaa cxema MexaHu3ma. [oHATME cTeneHu noABUMNKHOCTM MexaHu3ma. [lpakTuyeckui
(TEXHWYECKMIA) CMbICA CTENEHWU MOABMMHOCTU MexaHu3ma. MpUHUMNBLI U MeToAbl pacyeTa cTeneHewn
NOABUMKHOCTM NPOCTPAHCTBEHHbIX U MNOCKMX MeXaHM3MoB — dopmysibl ComoBa-Marblwesa v Yebbiwesa.
MN36bIToYHbIE (NaccuBHbIe) cBA3U. MeCTHble NOABUKHOCTM.

9. CTPYKTYPHbIN aHaNN3 MexaHM3MOB. AHANIN3 NJIOCKMX PbIYAXKHbIX MexaHM3MoB. MoHATKe rpynn Accypa.
CreneHb noaBwKHOCTM rpynn Accypa. Ycnosus (aHanutuuyeckue TpeboBaHWA) Ans  BblgeneHua
(HaxoxkoeHus) rpynn Accypa B MexaHuM3Me. XapakTepucTuyeckue Gopmynbl, yCTaHaBAMBAlOLWME
COOTHOLIEHUSA 3N1eMEHTOB rpynn Accypa mexay coboli (ans CTPYKTYpHOro aHanunsa).

10. Knaccudukauyma (cuctematmsauma) rpynn Accypa. MoHATMA Knaccos, nopsakos rpynn Accypa no
Knaccudukaumm J1.B.Accypa — WU.U.Aptobonesckoro. MMpumepbl rpynn Accypa pasHbIX KAaccoB WU
nopAaKoB, COAEPKALUNX KUHEMATUYECKUE Napbl Pa3HbIX BUAOB.

11. NoHATME Knacca MexaHM3ma B CTPYKTYPHOM aHanmse no Accypy. MoHATUE HavyanbHOro (MCXo4HOro)
mexaHusma 1-ro Kknacca. lpuHUMNbI, NpaBuaa, anropuTMbl CTPYKTYPHOrO aHanu3a, COCTaBEHUA U
3anncK CTPYKTYPHOM GOpMy/bl CTPOEHUA MEXAHM3MA.

12. MNNOCKMEe MEeXaHW3Mbl C BbICLUMMMU KMHEMATUYECKMMW Napamu, NpUMepbl TaKUX MEXaHW3MOB.
3ameHa BbICLUMX KMHEMATUYECKMX Map HUSWKMMM B CTPYKTYPHOM aHanuse no Accypy — MNPUHLMMDI,
npasuaa, aAropuTMbl 3aMmeHbl. MpUMepbl NNOCKUX MEXAHM3MOB C BbICLUMMM KMHEMATUYECKMMM Napamm
M 3aMeHbl B HUX BbICLUMX Nap HU3LLMMM.

13. ®puKUMOHHbIE Nepeaayn. PemeHHble nepegaymn. 3ybuatbie nepegaym (MexaHnsmbl). PasHOBUAHOCTH
3ybyaTbix MexaHuM3moB. [lnaHeTapHble MexaHu3Mbl. OnpegeneHve (HaxoxaeHue) cTeneHewn
NOABUMKHOCTM 3y64aTbiX MEXAaHMU3MOB.

14. KuHemaTtuKa 3ybuyaTbix MexaHU3mMoB. MNepeaaToyHble OTHOWEHUA U NepeaaToyHble Yncia 3ybyaTbix
MEXaHN3MOB. KMHEMATUYECKUI aHaNM3 MEXaHU3MOB C HEMOABWUMKHbLIMU OCAMM, aHANU3 PSAAHBLIX M
CTYyNeHYyaTblX 3ybuyaTbiX MexaHM3MOoB. KMHEMATUYECKUI aHanu3 nnaHeTapHbIX MexaHusmoB. Metop,
obpauleHuns asuxkeHnsa (metoa Bunnuca).

15. Manunynatopbl. KuHemaTuyeckme uenn  MaHUNyNATOpPoB. OCHOBHbIE  KOHCTPYKLUMOHHbIE
Pa3HOBMAHOCTU MAHUMNYNALUMOHHBIX MEXaHU3MOB W UX CTPYKTYPHbIe 3n1emMeHTbl. CTPYKTYPHbIM aHanus
MaHunynatopoB. OnpegeneHne  (HaxoKAeHWE) CTeNeHW  MOABWMMKHOCTM U MaHEBPEHHOCTU
MaHunynsaTopa.

16. dnemeHTbl 0606WEHHOrO KMHEMATUYECKOrO aHanmsa mexaHusamoBs. CTeneHn csoboapl U CBA3K B
MHOTO3BEHHbIX MexaHu3max. [loHATME 0606LWEHHbIX KoopAuHAT. Buabl 0606LWEHHBLIX KOOpAWMHAT.
MpuHUMNbl BbibOpa 0606LWEHHBIX KOOPAMHAT ANA aHaAM3a M pacyétoB mexaHuM3moB. OnpegeneHue
yncna o060BWEHHBIX KOOPAMHAT, HEOOXOAMMbIX ANA PacyérTa KMHEMATUMYECKUMX U FeOMETPUYECKUX
XapaKTepPUCTUK MmexaHu3Ma. PyHKLUUKN NONOXKEHMA MeXaHU3Ma.



17. KuHemaTtuuyeckue nepegatoyHble OYHKUMKM, aHANOMM CKOPOCTEM W YCKOPEHUI B MexaHMuKe
MHOTO3BEHHbIX MeXaHM3MoB. COOTHOWIEHUA ANA  MX pacyéTa B 3aBUCMMOCTM OT JIMHEUHbIX WM
YINOBbIX NepemeHHbiX (0606LWEHHbIX KoopauHaT). CBA3b aHa/loroB CKOPOCTEM WM YCKOPEHWI C
NUCTUHHbIMM BENNYUHAMM.

18. OnpegeneHve reoMeTPUYECKUX W KUHEMATUYECKUX XAaPaKTEPUCTUK [ABUMKEHMA MHOTO3BEHHbIX
PbIYAXKHbIX MEXaHU3MOB, aHANIUTUYECKME meToAbl. MeToa 3MHOBbEeBaA (3aMKHYTbIX BEKTOPHbIX KOHTYPOB)
ANA onpefeneHua MecCT MOJIOKEHWUS, HAXOMAEHWA aHANOroB CKOPOCTENM M YCKOPEHUM U UCTUHHBIX
CKOPOCTEN U YCKOPEHUMN 3/1IEMEHTOB MHOIO3BEHHOIO MEXAaHM3Ma: OCHOBHbIE MONOXKEHUA MeToAa.



I11. YYEBHBIE PECYPCbI

I11.1. KAPTA IUTEPATYPHOI'O OBECIIEYEHUA JUCHUIIJINHBI (Bk/104Yas 3JIeKTPOHHBIE pecypchl)

HaunmenoBaunue

Mecro xpanenust/
JJIEKTPOHHBIN aJpec

Ko:-Bo ax3emmsipoB /
TOYEK JIOCTyNa

OcHoBHas1 JIuTeparypa

CusyxuH, /{.B. O6mwuii kypc ¢pusuku : yued. nocodue i By30B. B 51. T. 1: Mexanuka / /I.B. CuByxuH.

- 4-¢ u3n, crepeotutl. - M. : DUSMATIIUT : MOTH, 2005. - 560 c. Hayunas 6ubnuoreka 21
Cwmensrun, A. U. Teopust MexaHH3MOB U MaluH : yaeOHoe ocobue / A. Y. Cmensrus. - M. : Havanas 6uboTexa 30
NH®PA-M ; HoBocubupck : HI'TY, 2008. - 263 c. yi
3amanues, A.I'. KpaTkuii Kypc Teopuu MEXaHH3MOB M MaIlliH : yueOHoe nocodbue / A.I'. 3amanues, B.A. .
. o . 9 WuauBuyanbHbINA
WBanoB ; KazaHckuil rocy1apcTBEHHBIN TEXHOJIOIMYECKHM YHUBepcuTeTcKas HEOMDAHNCHHLL
yHuBepcuteT. - Kazans : KI'TY, 2008. - 158 c. : un.,tabmn., cxem. ; To xe [DnekTponHsbIil pecypc]. -|oudbauoreka ONLINE p 0CTVII
URL.: http://biblioclub.ru/index.php?page=book&id=258931 octy
JlonoiHUTeIbLHAS JTUTEpaTypa
EBnokumos, FO.U. Teopus mexanu3moB u MamuH : Kypc gekuuii / FO.W. EBnokumos. - HoBocubupck : .
. . . WuauBuyanbHbIH
HoBocubupckuii rocynapcTBeHHbli arpapHblii yausepeutet, 2013. - Y. 1. CtpykTypa, KHHEMaTHKa U | YHHBEPCUTETCKas HeOMDAHNCHHLL
KMHETOCTaThKa MexaHu3moB. - 136 c. ; To xe [OnekrponHwlii pecypc]. - URL:|6ubanorexka ONLINE P OCTVIL
http://biblioclub.ru/index.php?page=book&id=230467 poety
KypcoBoe npoexkTtrpoBaHue 1o TEOPUH MEXAaHHW3MOB U MAaIUH B MpUMeEpax : y4eOHO-METOINYECKOe .
) . . N WHauBuyanbHbIH
nocobue / coct. FO.1. EBgokumoB. - HoBocubupck : HoBocuOupckuii rocy1apcTBEHHbIN arpapHblii [ YHHBepcUTETCKas HEOrDANNYCHHbL
yauBepcuter, 2011. - 177 c¢. ; To xe [DOnekrponnsii pecypc]. -  URL:|6ubmuorexa ONLINE p OCTVIL
http://biblioclub.ru/index.php?page=book&id=230472 poety
KpaTkuii ci10Bapp OCHOBHBIX TEPMHHOB M MOHSATUH MO TEOPUM MEXaHU3MOB U MammH / cocT. FO.M. WNHnnBuayansHeI
. N o " YHuBepcureTckas N
EBnokumos. - HoBocubupck : HoBocubupckuii rocyiapcTBeHHbIH arpapHbiil yauBepcurert, 2011. - 23 616 morexa ONLINE | HEOTPaHHCHHbIH
c. ; To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=230471 JOCTYTI
I'mnera, B.II. Teopus mexanuzmoB m mammH. Y. 1. CTpyKTypHBIH M KHHEMAaTHYECKH aHAIU3 % (TR
poryaxHbix Mexanusmos / B.I1. I'unera, H.A. UycoButun, b.B. FOaun. - HoBocubupck : HI'TY, 2013. -[ VYHuBepcurerckas Heé[ aHIII/I}iIeHHLIﬁ
108 «c. - ISBN 978-5-7782-2267-0 ; To ke [OnekrponHsiii pecypc]. - URL:|6ubamorexa ONLINE P S
http://biblioclub.ru/index.php?page=hook&id=258632 Hoety
PszanneBa, M.JI. [IpuknagHas MexaHuKa: CXEMHBIN aHAIN3 U CHHTE3 MEXaHU3MOB M MAIllUH : y4eOHOe NunuBuyanbHbIN
) . . .| YHuBepcurerckas .
nocobue / W.JI. PszanneBa ; MunobpHayku Poccum, OMCKuil rocynapcTBEHHBIH TEXHHUYECKHI 6uGmorexa ONLINE| ~ FEOTPaHMIEHHbIH

yauBepcuteT. - Omck : U3parensctBo OMI'TY, 2017. - 184 c. : Tabi., cxeM. - bubmmorp.: c. 104. - ISBN

JOCTYTI



http://biblioclub.ru/index.php?page=book&id=258632

978-5-8149-2556-5; To xKe [DnexTpoHHBIT
http://biblioclub.ru/index.php?page=book&id=493434

pecypc]. - URL:

NudopmannonHbie cipaBoYHble CHCTEMBI M PO eccuoHaIbHbIE 0a3bl JAHHBIX

Enunas komiekius mudpoBeIX 00pa30BaTEIbHBIX PECYPCOB

http://school-collectio
n.edu.ru/

CBOOOHBIH

NudopmannoHHble cipaBoYHbIe CHCTEMbI M NPO(ecCHOHAIbLHBIE 0a3bl JAHHbIX

IapanT [DnekTpoHHBIH pecypc]: HHPOPMAITMOHHO-TIPABOBOE 00ECIICUCHHE : CIIPAaBOYHAS TIPABOBast

Hayunas 6ubnmnotexa

JIOKaJIbHas CCTh

cucrema. — Mocksa, 1992—. BYy3a
Awntnmnaruar, Bys https://kr_asspu.antlpla WHauBuaya bHBINA
giat.ru/ JTOCTYII

Elibrary.ru [DnexTponuslii pecypc] : 31eKTpoHHas OMOIHMOTEYHAs CUCTeMa : 0a3a JaHHBIX COACPIKUT
CBeZICHHSI 00 OTEUECTBEHHBIX KHUTAX U TICPUOJIMUYCCKUX U3JIaHUAX 110 HAYKe, TEXHOJIOTUH, MEAUIIHE U
oOpazoBanuto / Poc. uadopm. mopran. — Mocksa, 2000— . — Pexxum nocryna: http://elibrary.ru.

http://elibrary.ru

CB00OOAHBIH AOCTYI

East View : yHuBepcaipHble 0a3bl TaHHBIX [ DIEKTPOHHBIH pecypc] :nmepuoauka Poccun, Yipaunsl u | https://dlib.eastview.c Ig?gffg/ﬁ;f;;?
ctpan CHI' . — Onextpon.nan. — OO0 UBUC. — 2011 -. om p
JOCTYI
- NunuBunyanbHb1i
Me:xBy30BcKas 35eKTpoHHas oubaunoreka (MOB) https.lllcd;lb.nspu.ru HEOTI'PaHUYEHHBIN
JOCTYTI
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