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[TOACHUTEJIBHAA 3AIINCKA

VYuebHnas nucuuruinHa « Teopust MeXaHU3MOB U MaIllMH» BXOJUT B COCTaB IUKJIA
JTUCIUIUIMH Yy4eOHOTO IjIaHa, 00eCTIeUMBAIOIIMX IMOJTOTOBKY CIEIUAMCTOB MHXKE-
HEPHO-TEXHUYECKUX CIEHMATBLHOCTEN IO OCHOBAM ITPOEKTUPOBAHUS MAIIIKH.

[lenu u 3a1a4n TUCLIUTIMHBI.

OOGecrieueHne TMOJATOTOBKU CTYJEHTOB I0 OCHOBaM IPOCKTHPOBAHHS MAIWH,
BKJIFOUAIOIINM CJIEAYIOIIME 3HAHUS: OCHOBBI CTPOCHUS MEXAaHU3MOB; MOJCIUPOBAHUE
F€OMETPUUYECKUX U KHHEMATUUYECKUX CBSI3€M B MEXAaHW3MaX; MaTEMATUYE€CKOE MO/Ie-
JIMPOBAHUE JBHKEHUSI MAIIMH U MEXAHU3MOB C JKECTKUMH CBSI3SMH; HUCIOJb30BAHUE
YUCJICHHBIX METOJAOB JUIsl PEIIEHUS] YPABHEHUN JBHXKEHUSI; CUJIOBOM aHAJIMU3; TPEHUE
Y U3HAIIMBaHUE; YPABHOBEIIMBAHUE MACC; OLICHKA YHEPronoTpeOJeHUs U TUHAMUYE-
CKOM Harpy>K€HHOCTH MalllMH U MEXaHU3MOB; UCCJIEAOBAHUE ABUKCHUS MAIIMH U ME-
XaHU3MOB C YIPYTMMH 3BEHbSIMU; BHOpalllu, BUOpOralieHue; CUHTE3 MEXaHU3MOB:
PBIYKHBIX, KYJAUKOBBIX, 3yO4aThIX, MPEPHIBUCTOrO JBUKEHUS;, MPOEKTHUPOBAHUE
MaIlliH-aBTOMATOB.

CBs13b C APYTrUMHU YYCOHBIMH TUCITUTIIIMHAMH.

Conepxxanue TUCIHUIUIMHBI « Teopusi MEXaHU3MOB W MallluH» yBSI3aHO C COJEp-
KaHWEM JUCITUILIINH IIMKJIOB €CTECTBEHHOHAYYHBIX, 00IIEeTPodeCCHOHATBLHBIX U CIIC-
IHUAJIbHBIX TUCUUIUINH, TakuX Kak: «Dusukay, «Maremarukay, « TeopeTnueckas me-
XaHHUKa.

B pesynbraTte nzyueHus yuyeOHOM AUCIUIIINHBI CTYICHT T0JKEH:
3HATh:

- OCHOBHBIC TEOPETUUYECKUE TMOJIOKEHUS CTPOCHUS, KUHEMATUKH, JUHAMUKHU U
YIIPaBJICHUS MAllMHAMU, MEXaHU3MAMHU U MAHUITYJISITOPAMU;

- UI3BMEPUTEIbHYIO anmnapaTrypy Uil ONpeAeIeHUs] KUHEMAaTUYECKUX U JIMHAMHU-
YECKHUX MapaMeTPOB MEXAHU3MOB U MalllvH;

- IPUHLMIBI TPOCKTUPOBAHUSI OCHOBHBIX BUJOB MEXAHU3MOB;

YMETh:

- COCTaBJIATh PacUeTHBIC CXeMbI (MOIECIN) MAIIUH U MEXaHU3MOB;

- BBINOJIHATh KHUHEMATUYECKNE U JUHAMUYECKHE PACUETHhI;

- CHHTE3UPOBaTh MEXaHU3MbI C 3aJ[aHHBIMU KUHEMATUUYECKHUMHU, CUJIOBBIMU H
JTAHAMUYECKUMU IMapaMeTpaMu;

BJIAJICTh:

- HABBIKAMM CTPYKTYPHOTO, KHHEMATUYECKOTO U JUHAMUYECKOTO aHaIu3a Mexa-
HHU3MOB ¥ MAIIIMH C MO3UILINU UX PALMOHAIBHOCTH, NPABWIBHOCTH MPUMEHEHHBIX MIPU
9TOM METOJI0B;

- CLIOCOOHOCTBIO TTPUMEHSITH MOJTYUYCHHBIC MPU U3YUYEHUU TEOPUU MEXAHU3MOB U
MaIlliH OOIIMEe 3aKOHOMEPHOCTH CHHTE3a W aHaju3a MEXaHW3MOB W MAIlUH HETMOo-
CPEJCTBEHHO IPU M3YUYEHUU W MPOCKTUPOBAHUU CIICIUATBHBIX MAIIMH M MEXaHU3-
MOB;

- TOTOBHOCTBIO K Pa3BUTHIO U3BECTHBIX AJITOPUTMOB CMHTE3Aa U aHAIM3Aa TEXHU-
YECKUX YCTPOMCTB.



Cnenmanuct, oOyyaromuiics Ha crnenranbHocTH 1 - 36 01 08 «KoncTpyupona-
HUE U MPOU3BOACTBO U3EIHIA U3 KOMIIO3UIIMOHHBIX MaTEpUajIoBy, TOJHKEH 001aaTh
CHEYIOIIEH KOMIIETCHIUEH:

BIIK-7. O6nanaTe HaBbIKAMU MOCTPOECHUS U pacuéra JMHAMUYECKUX MOJENEeH Mexa-
HU3MOB U MAILIAH.

A Takke pa3BUTh U 3aKPENUTH PsiJi IPOPECCUOHAIBHBIX KOMIIETEHITH:

Biagetes nmpuHUMIIAaMA M OCHOBHBIMM HaBbIKAMH, IpUEMAaMH, METOJAaMM Ha-
CTPOMKH, aJanTallMi U CONPOBOXKACHUS MH(OPMALMOHHBIX CUCTEM M TEXHOJIOTHUIl B
1po(hecCUOHATIBHON e TENbHOCTH.

Hcenonp30BaTh METOABI aHAIW3a U MOHUTOPHHIA Ul IPOBEIECHUS IPOLECCOB
po(hecCHOHATEHON 1eATEIbHOCTH B COOTBETCTBUU JIEHCTBYIOIIMM CTaHIapTaM, TeX-
HAYECKOW TOKYMEHTALMH, MHCTPYKIUAM, ITPABWIIAM U HOPMAaM.

3aHMMAaThCS AHATMTHYECKOW U HAyYHO-UCCIIEI0BATENbCKON AEATENBHOCTHIO.

PaboTtath ¢ Hay4HOI, HOPMATHBHO-CIIPABOYHON U CIIELUATIBLHOMN JIUTEPaTypPOil.

OcylecTBIATh PALMOHATU3ATOPCKYI0 M U300pETATEIbCKYI0 AESTENbHOCTh IO
COBEPILIEHCTBOBAHUIO MAlIMHOCTPOMUTENBHBIX MPOU3BOJCTB, TEXHOJIOTHI, 000pya0-
BAHMS, OCHACTKH.

ObecnieunBaTh NATEHTHYIO YUCTOTY MPUHUMAEMbIX TEXHUYECKUX PEIICHUN.

OO011ee KOJIUYECTBO YacoB, OTBOJMMOE HA H3y4yeHUE Y4YEOHOW TUCIUTUIMHBI
«Teopust MEXaHW3MOB M MAalllMH» B COOTBETCTBUU C YUE€OHBIM IJIAHOM IO CIIEIHATh-
HocTH 1 - 36 01 08 «KoHcTpyupoBaHue U MPOU3BOACTBO M3IAEIUN U3 KOMITO3HI[MOH-
HBIX MaTepuanoB» — 138, TpyAOeMKOCTh y4eOHOUW IMCITUIUIMHBI, BBIpRKCHHAs B
3a4€THBIX €IMHUIIAX — 3.
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COJEPXXAHHME YUEBHOI'O MATEPUAJIA

Paznen 1. Mexannka MamvH

1.1.  OcHOBBI MOCTPOECHUS MAILIMH U MEXaHU3MOB.

OCHOBHBIE MOHATHS: MAaIllMHA, MEXaHU3M, KHUHEMAaTHYECKas LIE€Nb, 3B€HO, KHUHEMATH-
yeckas napa. MexaHu3M Kak KHHEMaTHYECKasi OCHOBA TEXHOJIOTMYECKNUX, IHEPTETH -
YeCKUX, TPAHCIIOPTHBIX, UH(POPMALIMOHHBIX U Apyrux MamuH. Knaccudukanus ku-
HemaThueckux nap. Yucino creneneil cBo0obl Mexann3ma. O0001IIeHHbIE KOOpAUHA-
Thl U HayaJbHbIC 3BEHbsSI MEeXaHU3Ma. V30bITOUHbIE JTOKAJIBHBIE U CTPYKTYpPHBIE CBS-
3u. [IpoexkTupoBaHKe MEXAaHU3MOB C ONTUMAJIBbHOW CTPYKTYPOU MyTEM YCTPaHECHUS
U30BITOUHBIX CBs3ed. CTPYKTYypHBI aHaiM3 M CHHTE3 MEXaHH3MOB HACJIOCHUEM
CTPYKTYpHBIX Ipynn o Accypy. CTpyKTypHBIE CXEMbI MAHHUITYJISITOPOB.

1.2.  KuHemaTnyeckue XapakTEPUCTUKU MEXAHU3MOB.

OcHOBHBIE BUIBI MEXaHH3MOB, HCIOJIb3YEMBIX B COBPEMEHHOM MAIIMHOCTPOCHHH.
BxonHble U BBIXOAHBIE 3B€HbsI MexaHu3Ma. Kunemarnueckue nepenaTouHble (QyHK-
IIMM ¥ OTHOIIECHUS (aHAJOTU CKOPOCTEW M yckopeHuil). I'paduueckue, YUCICHHbIE U
AHAIMTUYECKHE METO/bl BBIYUCICHUS KUHEMATHYECKUX MepeAaTOYHBbIX (PYHKIUH.
Meton LHeHTpOUI i ONPEIEICHUS] KHHEMATHYECKUX XapaKTEPUCTUK MEXAHNU3MOB C
BBICIIMMU NapamMu. MeTos; BEKTOPHBIX LIENEH, B TOM YHUCIe METO]l 0a3UCHOTO BEKTO-
pa. Meron npeoOpa3oBaHMsl KOOPAMHAT C UCIIOJIB30BAHUEM MaTpHIl nepexoja. Me-
TOJl BEKTOPHBIX YpaBHEHUI M MX rpaduueckoe peuieHue B (GopMe IJIaHOB MOJIOXKE-
HUH, ckopocTel U yckopeHuid. OcoOEHHOCTh aHanu3a KUHEMAaTUKU MPOCTPAHCTBEH-
HBIX MEXaHU3MOB, MAHUITYJISITOPOB. ICIIOJIB30BaHUE CUCTEMBI IMHENHBIX YPaBHEHUI
Y YHCJICHHBIX METOJOB I PAacueTOB KMHEMATHUECKUX MepeAaTOYHbIX (PYHKIMNA Ha
OBM. Ilpumepsl omnpenencHus KUHEMAaTUYECKUX XapaKTEPUCTUK OCHOBHBIX BHJIOB
MEXaHU3MOB: KPUBOLIUITHO-TION3YHHBIX (IJIOCKUX U MPOCTPAHCTBEHHBIX), YETHIPEX-
HIAPHUPHBIX, KYJIUCHBIX, KYJIAaYKOBbIX, 3yOUaThIX U IUIAHETAPHBIX.

1.3. UccnenoBanne NBUKEHUS MAIIMH U MEXaHU3MOB C )KECTKMMU 3BEHBSIMM.
Cunpl, 1eHCTBYIONIME B MAllIMHAX, PUOOpax U JAPYTUX YCTPONCTBAX M MX XapaKTe-
puctuku. JluHaMmuueckass MOAENb MexaHn3Ma. [IpuBeneHure cun U Macc. Y paBHEHHE
JBW)KEHUS MEXaHU3Ma U 3BE€HAa JUHAMMUYECKON Monenu B (opme 3Hepruu u gopme
MOMEHTOB (3HepreTuueckoi u auddepenuuanbHoit popmax). Pexumsl ITBUKEHUS
MEXaHU3Ma. AHAJIMTUYECKNE U YUCIICHHBIE METO/Ibl PEIICHUs YPABHEHUS JBUKCHUS
MexaHu3Ma. KauecTBEHHOE HCCIIEJOBAaHUE YPAaBHEHHs IBWKEHUS MeXaHu3Ma. bBel-
CTPOAECICTBNE MEXAaHM3MOB MAILIMH U NPUOOPOB MPU HEYyCTAaHOBUBLIEMCS (MEPEXO.I-
HOM) pexume JABWkKeHus. HepaBHOMEPHOCTh ABMKEHUS MALIMHHOIO arperara mnpu
YCTAHOBHMBUIEMCS PEKMME M HA3HAYCHHE MaxOBHUKA. /I[MHaMUYECKHMH aHAIN3 MeXa-
HU3Ma MalIMHHOIO arperaTa Mpu yCTAaHOBHUBIIEMCS PEXUME U OIpeAeSIeHne HE00XO0-
JUMOT0 MOMEHTa MHEPLHMH MaxoBbIX Macc. OCOOCHHOCTH NMHAMHYECKOTO aHajau3a
MEXaHU3MOB C HECKOJIBKHMH CTETIEHSIMU CBOOO/IBI.

1.4. CunoBoii pacueT MEXaHU3MOB, YPaBHOBEIINBAHUE POTOPOB U MEXAHU3MOB.
3aza4y CUJIOBOTO aHAIM3a MEXAHU3MOB. Y CIIOBUSI CTATUYECKOW OINPEIEIEHHOCTH Me-
XaHHU3Ma U €ro CTPYKTYPHBIX Ipyl. AHAIUTUYECKHE METO/Ibl CUJIOBOTO pacuera (cH-



CTeMa JIMHEWHBIX ypaBHEHUH ISl MPOEKUUi cuil) ¢ ucnoib3oBanueM OBM. ['padu-
YEeCKHUE METOJbl CHIIOBOIO pacyeTa MEXaHU3MOB (MeTo[ IiaHoB cui). CuiaoBoe Ha-
rpy’>K€HUE CTOMKH MEXaHU3Ma U OCHOBaHUsA (KOpITyca) MAILIMHBI. YpaBHOBEUIMBAHUE
CUJI MHEPLUHU 3BEHbEB MeXaHn3Ma. CTaTuyeckas, MOMEHTHAs U JUHAMHUYECKas HEy-
PABHOBEMIEHHOCTH pOTOpOB. CTaTndeckoe U JUHAMHYECKOE YPAaBHOBEIIMBAHUE MeE-
XaHU3MOB U POTOPOB Ha CTAJUAX MPOECKTUPOBAHUSA, U3TOTOBIICHUS U JKCIUTyaTaluu
MAaIlIUHBI.

1.5. TpeHne n n3HaIIMBaHKE B MAIIMHAX U MEXaHU3MaXx.

B3anmonencTBue 3J€MEHTOB KHHEMAaTHYECKUX I1ap MPU OTHOCUTEIBHOM JBHKCHUHU.
IIpupona cwi TpeHHs. MakpOCKONIMYECKHE U MHUKPOCKOIIMYECKUE YPOBHM aHAIU3a
IIPUYMH BO3HMKHOBEHUS TPEHUSA U U3HOCA. BHyTpeHHee 1 BHeEUIHee TpeHue. Tpenue
CKOJIbYKEHHUsI, KaueHHUsl. JKUIKOCTHOE TPEHHE. YUET TPEHUS B KHHEMAaTUYECKUX Iapax
IIPY CWJIOBOM PACYETEe MEXAHU3MOB. YTOJI TPEHUS U KPYT TPEHUsI B KHHEMATUYECKUX
napax. CamoropmokeHue B mexaHu3max. CHUIOBOM pacdyeT MEXaHU3MOB C y4ETOM
cun tpenusa. KIIJ[ mexanuzma u cHCTEMBl MEXaHU3MOB IIPA UX MapaJUIEIbHOM, I10-
clenoBaTelIbHOM U cMmemaHHoOM coeauHeHuu. KIIJI OCHOBHBIX BHIOB MEXaHH3MOB.
BnusHue n3Hoca 37€MEHTOB KUHEMAaTHYECKUX Map Ha paboTOCOCOOHOCTh U HAJIEK-
HOCTbh MAaIlIMH U MEXaHU3MOB. KpuTepuu onieHku u3Hoca.

1.6. JlnHaMuKa MallMiH U MEXaHU3MOB C YYETOM YIIPYTOCTH 3BEHbBEB.
[TpuBeneHue KeCTKOCTEW YNpYyrux 3BeHbEB MexaHu3Mma. lIpuBeneHnsiit koadduunm-
eHT conpotuieHus. Cucrema nuddepeHnaibHbIX YpaBHEHUH ABM)KEHUS MallliH-
HOTO arperara U ero AMHaMHuuyeckas mMojeinb. Pemenue auddepeHunanbHbIX ypaBHe-
HUW METOJIOM IOCJIE0BATENbHBIX MPUONIKeHnii ¢ mpuMenenrnem OBM. Vccrnenosa-
HUE BIIMSAHMS YIIPYTOCTH 3BEHBEB HA 3aKOH JIBM)KEHMSI BXOJIHOTO Bajla pabouel ma-
IIMHBI ¥ HA HAIPY>KEHHOCTH MEPEIATOYHOTO MEXAHU3MA.

1.7. BuOpoakTUBHOCTbh 1 BUOPO3aIMTA MAIIIHH.

Hcrounuku kosiebaHui M 00BEKTHl BUOpo3amuThl. KosjedarenbHble Mporecchl B
MEPEXOIHBIX M YCTAHOBUBILIUXCS PEXUMAX JJISI MAIIMH C IIOCTOSHHBIMM ITApaMETPa-
MU. MeTo/bl CHUKEHUSI BUOPOAKTUBHOCTH MallivH. Bubpousonsauusa mamuH. JInnen-
Hble BUOpOM3OJIATOPHL. JlMHaAaMu4eckue BUOporacuTeNu. Y JapHble TacuTeNnu Kojeba-
Huil. [Tornotutenu konebaHuii ¢ BA3KUM U CyXUM TpeHUeM. Bubposzamura u Haaex-
HOCTb MallIMH. MaluHbl 1 MEXaHU3MBI JUIsl IOJIE3HOro npuMeHeHus: Bubpauuii. Oco-
OCHHOCTH BUOPO3AIIUTHI YeJIOBEKa-orepaTopa.
Pazgen 2. [IpoekTrpoBaHrE MEXaHU3MOB.
2.1. CuHTe3 phlYakKHBIX U MAHUITYJISIITUOHHBIX MEXAHU3MOB.
Knaccudukanuss MexaHu3MOB IO (PYHKIMOHAIBHBIM M CTPYKTYPHBIM IpPHU3HAKaM.
BXonHbIe ¥ BBIXOQHBIE TapaMeTPhI IPY CHHTE3€ MEXAaHW3MOB M orpaHndeHus. [Ipu-
MeHeHrne 9BM npu cunTe3e Mexanu3MoB. [locTaHoBKa U Kitaccuukanus 3aa4d CUH-
Te3a IIOCKUX PBIYAKHBIX MEXAHU3MOB. CHHTE3 MIAPHUPHBIX U PbIYaXKHBIX MEXaHU3-
MOB 10 33/IJaHHOMY JBMKEHHIO BXOJHBIX Y BBIXOJHBIX 3BEHbEB HA OCHOBE T€OMETPH -
YECKUX CBSI3€M MEXK]y 3BEHBSIMU C YYETOM COOPKH M JOMYCKAEMbIX YTJIOB JaBJICHUSI.
VYcnoBus cymectBoBanus KpuBomiuna. O0si3aTenbHbIe U JKeJlaTeabHbIE YCIOBUS CHUH-
te3a. [loctpoenue neneBoit pyHkuu. Beioop Merona ontumuzanuu. Beraucnurens-



HbIE aJITOPUTMBbI U MPOTrPaMMBbl CHHTE3a PhIYAXHBIX MeXxaHu3MoB Ha DBM. Ctpyk-
TYpHBIH CUHTE3 MAHUITYJISITOPOB U ONPEJEICHUE Pa3MEPOB UX 3BEHBEB.

2.2. MeTton cuHTE3a MEXaHU3MOB C BBICILIMMH [TAPAMHU.

OcHoBHast TeopeMa 3alerieHus MI0cKuX npoduieil. CKOpoCcTh CKOJIbKEHUS COMps-
KEHHBIX Tpoduiield. Yron AaBieHus NpU Mepefadye JBUKEHUS BBICIIEH MNapou.
OcHoBHOE ypaBHeHME 3alleruienus npoduierd B nuddepennnansuoi opme. [pous-
BOJSILIIME TTOBEPXHOCTH U OCHOBHBIE MapaMeTPbl CTAHOYHOI'O 3aLEIUICHHS C UCXOJ-
HBIM MPOU3BOJIAIIUM KOHTYpOM. ['paduueckue MeTo bl npoduirpoBanus. Berauciu-
TEJIbHBIE aJITOPUTMBI U IporpaMmsl 1711 DBM. Kputepuu kadectBa nepegayu ABUKE-
HUSI MEXaHU3MAaMHU C BBICIIMMU ITapamu.

2.3. CuHTe3 3y04aThiX MEXaHU3MOB.

Bunapr 3y0uaTteix MexaHu3MOB U 00JacTH X npuMeHeHus. OCHOBHbBIE F€OMETpHYe-
CKH€ pa3Mepbl U KaUeCTBEHHBIE ITOKA3aTENN IMJIMHAPUYECKUX repenad. [Ipumenenne
OBM npu npoeKTUpOBaHUHU LHUIMHAPHUECKUX NEpeiad ¢ 3BOJbBEHTHBIM IPO(UIIEM.
Konnueckue 3yOuarbie nepenayu, 00J1acTu NPUMEHEHUS U UX T€OMETPUYECKUI pac-
yet. [lepenaun HoBukoBa, 001aCTH UX MPUMEHEHHUS M pacyeT T€OMETPUUECKUX Mmapa-
MeTpoB. BUHTOBBIE, YEpBSIUHbIE U TUIIOUIHBIE 3yOUaThie Mepeaayu.

2.4. CuHTE3 MHOTO3BEHHBIX, IJIAHETAPHBIX U BOJIHOBBIX 3y0UaThIX Nepeay.
[Inanerapubie 3yOuaTbie MexaHU3Mbl. BBIOOp cXeM IlaHeTapHBIX 3yO4YaThIX MeXa-
HU3MOB U pacyeT 4ucesl 3yObeB Kojec. beccrymeHuaTsie mepenayud ¢ 3aMKHYTHIM
muddepeHimasoMm u KOpoOku ckopocTei. BoiHoBbIEe 3y04daTbie Tepenayu U uxX reo-
METPUYECKUHN pacyer.

2.5. CuHTE3 KyJ1auKOBBIX MEXaHU3MOB.

Busbl 1 Ha3HAYEHUS! KyJIauKOBBIX MEXAHU3MOB. 3aKOH JIBM)KEHHSI BBIXOJHOIO 3BEHA
U €ro BBIOOp MpHU MPOEKTUPOBAHWU MeXaHu3Mma. Kputepuu paboTocrnocoOHOCTH Me-
XaHU3Ma U pacyeT €ro OCHOBHBIX pa3MepoB. CHIIOBOE 3aMbIKAHHE BBICILIEN Maphl pU
YCKOPEHHOM JBMXEHUM TojKaresns. OnpeneneHre OCHOBHBIX pa3MEPOB MEXaHU3Ma
Mo JIONyCTUMOMY yriy naBieHus. OnpexneneHue mpoduiid KyjJadyka 1Mo 3aJaHHOMY
3aKOHY JBW)XEHHS BBIXOJHOIO 3BeHa. BbiOop pa3zmepa ponuka. OcCOOEHHOCTH CHHTE-
3a KYJIAYKOBBIX MEXaHHU3MOB C IIJIOCKUM TOJIKaTelieM. YYeT YIpYrocTH 3B€HbEB MpHU
MPOEKTUPOBAHUM OBICTPOXOJHBIX MEXaHU3MOB. [IporpaMMHbIe MOJCUCTEMBI pacueTa
MeXaHu3MOB Ha DBM.

2.6. CuHTE3 MEXAHU3MOB C IEPEMEHHON CTPYKTYPOH .

MexaHu3mbl NpepbIBUCTOrO AeUCcTBUA. [IpoekTupoBaHKME MaIbTUMCKHUX, XPalOBBIX
MEXaHU3MOB M JAPYIMX MEXAHM3MOB C OCTAHOBAMH 3aJaHHON MPOJOJIKUTEIBHOCTH.
CaMoHacTpauBaroIIKECcs, CaMOYIPABIIIEMbIE U CAMO3aTATMBAIOIINECS MEXAHU3MBI.



YUYEBHO-METOJUYECKAS KAPTA YUEBHOUN JJUCIATIIMHEI
(CneunansrocTs 1-36 01 08, ounas ¢popma noxyyeHus 00pa30BaHMS)
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Teoprs MEXaHW3MOB M MalllMH 34 | 34
1 |MexaHuka MalmH
1.1 {OcHOBBI IOCTPOEHUS MAIIIMH U MEXAHU3MOB. 4 | 2 VYcTHBIN onpoc,
9K3aMEH
1.2 | KunemaTnueckue XapakTepUCTUKU MEXaHU3MOB. | 5 | 8 VYcTHBIN onpoc,
9K3aMEH
1.3 |MccnenoBanue ABMKEHUS MallliH U MeEXaHu3MoB | 4 | 8 YcrHblii onpoc,
C )KECTKMMH 3BEHBSIMHU. 9K3aMEH
1.4 |CunoBoii pacueT MEXaHU3MOB, YpaBHOBelIuBanue | 4 | 6 YcTHBIN onpoc
POTOPOB ¥ MEXAHU3MOB.
1.5 |Tpenue u n3HamMBaHUE B MallIMHAX U MEXaHU3- 2 YcrHblii onpoc,
Max. 9K3aMeH
1.6 |[IluHaMyKa MaIIMH U MEXaHU3MOB C YYeTOM yrpy-| 1 VYeTHbIit onpoc,
TOCTHU 3BEHBEB. 9K3aMeH
1.7 |BuOpoakTHBHOCTh ¥ BUOpPO3AIUTA MAIIIKH. 1 YcTHBIN ompoc,
9K3aMeH
2 |I[IpoexkTrpoBaHHE MEXaHU3MOB
2.1 |CuHTe3 phIYaXHBIX U MAaHUIYJISIUOHHBIX MeXa- 1|2 YcTHBIN ompoc,
HU3MOB. JK3aMeH
2.2 |Metop cuHTE3a MEXaHU3MOB C BBICIIMMU Mmapamu.| 1 | 2 YcrHblii onpoc,
9K3aMEH
2.3 |CunTe3 3y0uaThIX MEXaHU3MOB. 4 |2 YcrHblii onpoc,
9K3aMEH
2.4 |CuHTE3 MHOTO3BEHHBIX, TJIAHETAPHBIX U BOJHO- 2|2 YcrTHbIit onpoc,
BBIX 3y0YaThIX Mmepeay. 9K3aMeH
2.5 |CuHTe3 KyJIauKOBBIX MEXaHU3MOB. 4 |2 YcTHbI Opoc
2.6 |CuHTE3 MEXaHU3MOB C IEPEMEHHON CTPYKTypoil. | 1 YcTHBIN ompoc,

OK3aMCH
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[lepeueHb NPAKTUYECKUX 3aHATUI

OCHOBBI CTPOEHUSI MAIIIUH U MEXaHU3MOB.

KunemaTnueckuii aHan3 MEXaHHU3MOB.

HccaenoBanue ABMKSHUS MAIlIMH U MEXaHU3MOB C )KECTKMMHU 3BCHBSIMH.
CuIioBOM pacyeT MEXaHW3MOB, YPABHOBEIIMBAHUE POTOPOB U MEXAHU3MOB.
CuHTE3 PHIYAXKHBIX U MAHUIYJISIIUOHHBIX MEXAHU3MOB.

Meto1 cuHTE3a MEXAaHU3MOB C BBICIIUMH MTAPaMH.

Cunte3 3y0uaThIX MEXaHU3MOB.

CuHTE3 MHOTO3BEHHBIX, IJIAHETAPHBIX U BOJTHOBBIX 3yOUaThIX Mepeaay.
CuHTE3 KyJIauKOBBIX MEXaHU3MOB.



Meponpusartus caMOCTOSTENIbHOM pabOThI CTYIEHTOB

[Ipu n3ydyeHNH TUCIUIUIMHBI JOJIKHA KCIIOJIb30BAThCA Takas (hopMa caMOCTOs-
TETbHON pabOThI, KaK pelleHne MHIUBUIYaIbHBIX 3a/1a4 B ayIUTOPUN HA MPaKTHUE-
CKUX 3aHATHSIX MOl KOHTPOJIEM TperogaBaTels.

He Bce Bompockl MporpaMMbl BBIHOCSITCS Ha JIGKIIMH. B 1eNX pa3BUTUA Y CTY-
JICHTOB HaBBIKOB paOOTHI C yU4eOHOW M HAYYHOW JTUTEPATypOl YacTh Pa3IeiioB OHU
M3y4aloT CaMOCTOSITEIBHO MO JUTEepaType, YKa3zaHHOM B mporpamme. Bompocsl ass
CaMOCTOATENFHOTO U3YUYEHUS BKIIIOUAIOTCS B IEPEUEHb BOIIPOCOB K IK3aMEHY.

JIJist opraHu3anuu caMOCTOATENbHON paboThl CTyACHTOB A((MEKTUBHO HCIIONb-
3YIOTCS COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUU: MH(POPMAIIMOHHBIE PECYPCHI
y4eOHOTO TopTaja 1 JIEKTPOHHOW OMOIMOTEKH YHUBEPCUTETA.

D¢ PexTUBHOCTh CAMOCTOSITETLHOW pPabOThI CTYJIEHTOB MIPOBEPSETCS B XOJ€
UTOTOBOT'O KOHTPOJISI 3HAHUI B (pOpME YCTHOTO MM MUCHMEHHOTO OMPOCa, TECTOBOTO
KOHTPOJIS IO TEMaM U pazjiesiaM Kypca (MOIyJIsiM).

MeTtonp! (TEXHOIOTUN) 00YUYEHUsI 1 MHHOBAIMOHHBIE MTOAXObI
K MIPETOAaBaHUIO0 TUCIUTITHHBI

OCHOBHBIMH METOJIaMU (TE€XHOJOTHUAMH) OOYYEHUSI B COOTBETCTBUU C IEJbIO,
3aJlayaMu JTUCHUIUIMHBI U HAPABJICHUSIMU PA3BUTHUS COBPEMEHHON CHCTEMbI 00pa3o-
BaHUS SBJISIOTCA:
- BJIEMEHTHI MPOOJIEMHOT0 00yueHus (mIpobieMHoe, BapuaTUBHOE U3JI0KEHHUE, Ya-
CTHYHO-TIOMCKOBBIA METO/T), pealin3yeMble Ha JEKIIMOHHBIX 3aHATHUSX;
- DIIEMEHTHI MHTEPAKTHBHOTO OOYUYECHHUS, peaTu3yeMble Ha JIGKIIMOHHBIX 3aHATHSIX;
- BJIEMEHThl y4eOHO-HCCIE0BATEeIbCKON NesATENbHOCTH, TBOPUYECKOIO MOJAX0/a,
peanmzyeMble Ha MPaKTUYECKUX 3aHATUAX U MPU yIPaBISIEMOM CaMOCTOSATEIbHOMN pa-
oore;
- KOMMYHHKATHBHBIE TEXHOJIOTUH, peaIn3yeMble Ha MPAKTUIECKUX 3aHATHUSAX.

Kpurepuu omeHoK pe3yabTaToB Y4eOHOU IeATEeIbHOCTH
[Ipu onenke 3HaHUK OOYYaAIOIIMXCS OTMETKAaMHU B OajllaxX Mo JecaTHOaUTbHOU
IIKaJIe PUMEHSIOTCSI KpUTEPUHN OIICHKH PE3yJbTaTOB y4eOHOU JesaTeapHOCTH 00yda-
IONTUXCS B YUPEKACHHUIX BBICIIETO 00pa3oBaHus 1Mo aecatudauibHoi mkane (ITuck-
Mo MunucrepcTtBa obpazoBanusi Pecnybnuku bemapycs ot 28.05.2013 r. Ne (09-
10/53-I10).

TpeOoBaHus K CTyZ€HTaM IPU MPOXOKIECHUH aTTECTAlluN
B coorBercTBun ¢ n. 17 Ilonoxenus «O Tekymen arrecrtanum» ot 11.11.2013
No29 cTyneHThl AOMyCKalTCs K cadye dK3aMeHa (3auera) mo yuyeOHOU JUCHUIUIMHE
IIPU YCJIOBUU BBIMOJIHEHUS UMM BCEX BUJIOB 3aHATHH, MPEAYCMOTPEHHBIX y4€OHBIM
IJIAHOM U HACTOSIIIeN yuyeOHOU MporpaMmoit.



IIpy MpoXOXKAEHNH TEKYIIEM U UTOTOBOW aTTECTALMU CTYyACHTaM 3alpeliacTcs
M0JI30BAThCSA YUEOHBIMU U3JIaHUSMH 1O JTUCLHUIUIMHE, Pa3IMYHOrO POJAA 3aIUCAMH,
KOHCIIEKTaMH, MOOUJIbHBIMU Tele(pOHAMU U IPYTUMU CPEACTBAMU XpaHEHUS U Mepe-
a4y UHQOpMaLUU.

CpencTBa qTUarHOCTUKM M KOHTPOJIS Ka4eCTBAa YCBOCHUS 3HAHUN

JU1s KOHTPOJISL 3HAHUM CTYJIEHTOB MPUMEHSIOTCS Cleayrolne (GOpMBbI:
1) yctHast ¢opma B Buae coOeceloBaHUs HAa MPAKTUUYECKUX 3aHATHUAX, YYacCTHs C
JOKJIaZlaMH Ha CTYJIEHYECKHX HAayYHO- TEXHUYECKUX KOH(DEPEHIIHIX;
2) nuceMeHHas popMa B BUJIE TECTOB, TUCHbMEHHBIX OTYETOB MO MPAKTUYECKUM 3aHS -
THUSM, OLIEHUBAasi Ha OCHOBE MOJIyJIbHO — PEUTUHIOBOM CUCTEMBI;
3) yCTHO — mHCbMEHHas (opMa B BHJIE OTUETOB MO JOMAIIHUM U MPAKTUYECKUM
YOPAKHEHUSIM C UX YCTHOM 3aIlIUTOM, SK3aMEHa,
4) rexnuueckas (popma B BUJIE JIEKTPOHHBIX TECTOB.



IIpuMepHBI ITepeyeHb BOIPOCOB
IUIL CAMOCTOSITENIBHOM paOOThI CTYIEHTOB

1. MammuHa 1 MexaHu3M. 3BeHO U KuHemaTuueckas napa. Kimaccudukauus kune-
MaTtuueckux nap. Kunemarudeckas 1emb.

2. OcHOBHBIC BUJIbI MEXaHU3MOB, UX Ha3HayeHue. KunemaTuueckasi cxema mexa-
Hu3Ma. [1nan mexanusma. MacitaOHbie KOd()PUITUESHTHI.

3. Yucno creneneir cBo6opI Mexanu3ma. O000IIeHHbIE KOOPAUHATHI MEXaHU3-
Ma. Havanbnbie MexaHu3Mbl. MI30bITOYHBIC CBSI3U U TTOABUKHOCTH.

4. CrpykrypHasa rpymnmna Accypa. @opMysa CTpOSHHMS MEXaHU3Ma, €ro Kjacc u
nopsiAoK. CTpyKTYpHBII aHAIU3 U CHHTE3 MEXaHU3MOB.

5. 3amaun KMHeMatndeckoro aHanmm3a. OOO0OIIEHHBIE CKOPOCTh U YCKOPEHHE.
DyHKITUS TTOJIOKEHUS, TIEpBasi M BTOpas MepeaaToyHbie (PyHKITHH.

6. Kunematnueckuil aHanu3 MIOCKUX PHIYAXKHBIX MEXAHU3MOB aHAJTUTUYECKUM
METOIOM.

7. OyHKIMS TOJIOKEHHUS, TIepBasi U BTOpas nepenarounsie ¢GpyHkiuu. Kunemartu-
YECKHUM aHaJIN3 MEXaHU3MOB METOJIOM JIharpamM.

8. Kunematnueckuii aHaJIU3 TJIOCKUX PBIUYAYKHBIX MEXaHU3MOB METOJIOM IIJIaHOB
CKOPOCTEW U YCKOPEHUM.

9. 3yOuarble MexaHu3Mbl. [Ipocreiiliue Tpex3BeHHbIE MeXaHu3Mbl. [Ipocreitmiue

3y0UaThIC PSIIbI.

10. 3yOuarbie mexanu3Msbl. [Inanerapusiii MexanusMm. uddepennnansueiii mexa-
HU3M. 3aMKHYTHIN nuddepeHITnanbHbIA MEXaHU3M.

11. 3yOuarpie Mmexanu3Mbl. KuHeMaTuuecknii aHanm3 3y04aThiXx MEXaHU3MOB Tpa-
(uYeCKMMHI METOIaMHU.

12.  3yOuarbie Mmexanu3Mbl. KuHemMaTuueckuil aHainu3 3yO0YaThblX MEXaHU3MOB aHa-
autndeckum Metoaom. @opmyna Buiuca.

13.  OcHoBHble 3a1aun quHAMUKU. CHUIIBI, IEUCTBYIOIIME B MEXaHM3MaxX U UX Xa-
pakTepucTuku. J{nHamudeckasi mojenb MamuHbl. [IpuBeaeHue cuin u macc.

14. YpaBHeHUe IBMKEHUSI TUHAMHYECKON MoJieu B popme s3Hepruu u nuddepeH-
nuaiabHOU Gopme. Pexumbl paboThl MaIIMHBI.

15. VYcranoBuBmieecs: ABuxkeHue. HepaBHOMEPHOCTh pekrMa JBMXKCHHS M Ha3Ha-
YEHUE MAXOBHKA.

16. 3agauyum cunoBOro aHain3a MexaHu3MoB. CHJIbl THEPIUU 3BE€HbEB MEXAHU3MOB.
VYcnoBue KUHETOCTATHYECKOM ONpeeIMMOCTH Tpymn Accypa.

17. Tlopsaok CHIIOBOrO aHaIM3a IJIOCKUX PHIYAKHBIX MEXaHU3MOB. OmnpeneneHue
peakiuii B KHHEMAaTHYECKUX Mapax METOJOM IJIAHOB CHII.

18.  AJNropuT™M CHUJIOBOTO aHAJIN3A IUIOCKUX PHIYAKHBIX MEXaHU3MOB. AHAJIMTHYE-
CKHMI METOJI CHJIOBOTO pacueTa (METOJI MIPOEKIIHL).

19. HeypaBHOBENIEHHOCTh MEXaHU3MOB U €€ BUJIbI. [10JIHOE M YacTUYHOE cTaTh4e-
CKO€ YPaBHOBEIIMBAHUE MEXAaHU3MOB. METO]1 3aMEHSIIOIIUX Macc.

20. HeypaBHOBEIIEHHOCTh BpAIAIOIINXCS Macc U ee BUAbl. CTaTU4YecKoe U JUHA-
MUYECKOE YPABHOBEIIMBAHKE BPAIAOIIUXCS MaCC.



21. Tpenue. Ilpupona cun TpeHus. BHyTpeHHee M BHemHee TpeHHE. TpeHwue
CKOJIbKEeHMs. [[eficTBHE CHJI B KHHEMATHYECKHX Mapax ¢ yYeTOM CUJI TPEHUS.

22. CunoBoM aHaIW3 MEXaHU3MOB C yuyeroM cwi Tpenus. KIIJ[ mexanusma u cu-
creMbl. KITJ[ MeEXaHM3MOB NpH UX PA3IMYHOM COCIUHECHHH.

23.  OCHOBHBIE JTallbl CUHTE3a MEXAHU3MOB. Y CIIOBHE CYIIECTBOBAHMS KPHUBOILIH-
na. KpaiiHue noyio)keHusi 3BeHbeB MEXaHU3Ma.

24.  OcHOBHas TeopeMa 3alerieHus. JBOJIbBeHTa. CBOKWCTBA YBOJIBBEHTHI. JBOJIb-
BEHTHOE 3alICTUICHHUE.

25.  Koadbdummentsl 0THOCUTENBEHOTO cMelieHusl. Boioop ko3¢ duimeHToB oTHO-
CUTENBHOrO cMelleHus. PacueT reomeTpuueckix napaMeTpoB 3y0uaroil mepeaayu.
26. CnocoObl M3roToBieHus 3youateix kojiec. Knaccudukanus 3y0uaTbix Kojec u
3yO4aThIX mepeaad.

27.  OcHoBHBIE pa3Mmepbl 3y0a. KauecTBeHHbIE MOKa3aTean BOJLBEHTHBIX 3y0O4a-
ThIX epenay (moapezanue 3yda, 3a0CTpeHHe 3y0a, HEMPEPbIBHOCTh B3AUMOIEHCTBUS
3yObeB).

28. CuHTe3 IUIaHEeTapHOro MexaHu3Ma. Beibop uncen 3yObeB M KOJIUYECTBA CaTel-
JIMTOB MJIAHETAPHOTO MEXAHU3MA IO YCIOBHSIM COCEJICTBA, COOCHOCTU U COOPKHU.

29. KynaukoBble MexaHU3MBbI. THUIBI KyJTauKOBBIX MeXaHW3MOB. OCHOBHBIE pa3Me-
PBI KyJIAaUKOBBIX MEXAHU3MOB.

30. Tunbl KylTauKOBBIX MEXAHU3MOB. 3aKOHBI JBHKEHHUS BBIXOJAHOTO 3BEHA H
CIOCOOBI UX 3aJIJaHUS MIPU CUHTE3€ MEXaHU3Ma.

31. KynaukoBble MeXaHU3MBbI. YTOII AaBieHus. OnpeneneHne OCHOBHBIX pa3MepOB
W3 yCJIOBUU OrpaHWYeHUs yriia aasieHus. [Ipumep.

32.  Omnpenenenue npoduist Kyjadka 1o 3aJaHHOMY 3aKOHY JBUKEHHS BBIXOJIHOTO
3BeHa. BriOop pa3zmepa pomnuka. [Ipumep.

33. KynaukoBble MexaHU3Mbl. OCOOEHHOCTH CHUHTE3a KYyJAYKOBBIX MEXaHH3MOB C
MJIOCKUM TOJIKATEJIEM.

34. M30BITOYHBIE CBSI3U U MOABUKHOCTH.

35. 3aMmkHyThIH AuddepeHuanbHbIA MEXaHU3M.

36. OrmpeneneHne MOMEHTa WHEPIIMU MaxOBUKa MO METOJYy dHepromacc (METoay
ButTten6ayapa).

37. YUuclieHHbIE METO/IbI JAJIsS PEIICHHS] YPABHEHUIN JBUKEHUSI MEXaHNU3MA.

38. YacTU4HOE CTaTHYECKOE YPABHOBEIIMBAHUE MEXAHU3MOB.

39. Cnoco0bl 6aIaHCUPOBKU POTOPOB.

40. CuHTe3 MO KpalHUM IOJ0KEHUSIM 3BEHbEB KPUBOLIUITHO-KOPOMBICIIOBOTO M€-
xaHu3ma. CUHTE3 KpUBOIIMITHO-KOPOMBICIIOBOTO MEXaHM3Ma 1o ko3(duumenty us-
MEHEHHUS CPEAHEN CKOPOCTH BBIXOAHOTO 3BEHA.

41. Meroapl CHUKEHUS BUOPOAKTUBHOCTH MalmuH. Bubpouzomsius mamuH. Jlu-
HellHble BUOpOU30JATOPHL. JMHaMHuueckue BUOporacurenu. Y JapHble TacUTEIu KO-
nebaHuil.

42. BonHoBbIe 3yOuathlie nepeayl U UX FeOMETPUUYECKUN pacyer.

43. CamoHacTpauBaroUUecs, CaMOYIPaBIsieMbI€ U CAMO3aTATUBAIOLINECS M€ -
XaHU3MBI.



ITPOTOKOJI COI'JTACOBAHUS YUEBHOM ITPOTPAMMBI

Ha3Banue yueOHOI
JAUCIMILINHBI, C KO-
TOpoi TpedyeTcs
CorjacoBaHue

HasBanune
Kaeapbl

[Ipennoxenus o0 u3-
MEHEHHSIX B COJIEp-
KaHUU yueOHO npo-
TpaMMBbI YUpeXKICHUS
BBICITIET0 00pa3oBa-
HUS 10 y4eOHOH auc-
LUIUINHE

Pewmenne, npunsitoe
kadeapoii, pazpado-
TaBIlIEH y4eOHYIO

nporpamMmmy (c ykasa-

HUEM JaThl 1 HOMeE-
pa IMpoTOKOJIA)

JleTanu MaliuH u
OCHOBBI KOHCTPYH-
poBaHUs

«MexaHuka

Her
O.H. [IIaGnoBCKHUA
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