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1 HOACHUMTEJLHAMA SATTUCKA

YueOHasa nporpamma «Teopns MeXaHu3MOB U MallliHy MOATOTOBICHA B COOT-
BETCTBUHX CO CHENYIOHUMHI HOPMAaTUBHBIMY JOKYMEHTaMul: 00pa30oBaTeNbHbIN CTaH-
Iapt BeIcIIEro obpasoBanus nepeoil crynenu cnerumansrocty 1-36 01 1 «Texworio-
rug ManmmHocTpoerus» (OCBO 1-36 01 01 — 2013), yTeepIeHHBINH U BBEISHHEIN B
OEUCTBUE TIocTaHoBIcHUEM Munucrepera obpazopanus Pecnybnuxu bBemapych ot
30.08.2013 r., Ne 88; TunoBoit yueOHBIN mwian crenpainbiocty 1-36 01 01 «Texmomno-
rid Ma¥HOCTPOESHK» BEICIIETs 00pa30BaHus IEpBO CTYNEeHHU (PerucTpaliOHHbIHI
Ne I 36-1-021/tum), yreepxxnennsid Munncrepcrsom obpazosanus PecmyGnuku be-
napyes 30.09.2013.

VYuebHas puctuiuirba « Teoprs MeXauu3MOB U MallliE» BXOJUT B COCTaB IIUKIIA
IACIMIUIAE y4e0HOTO MmiaHa, o0ecreUuBaroiixX MOATOTOBKY CHEHMATNCTOR MHXe-
HEPHO-TEXHUYECKUX CISHRANBHOCTEHN 10 OCHOBAM NTPOSCKTUPOBAHNS MAalllHH.

1.1 HEJI Y BAHAYN JVCHTIJIMHEBL

OfecnieueHue MONTOTOBKY CTYACHTOB IO OCHOBaM TIPOSKTHUPOBAHMS MAalldH,
BKJIFOYAIOIIUM 3HAHUSA METOJOB OLEHKU (PYHKIMOHANBHBIX BO3MOYXHOCTEH THIIOBBIX
MEXaHU3MOB M MallvH, KPUTEPHeB KauecTBa fepefadn [BIKEHNs, HOCTAHOBKY 343~
9y ¢ 06A3aTeNBEHBIMY U JKEeNaTeNEHBIME YCITOBUSIMU CUHTE32 CTPYKTYPHON U KUHEMa-
TAYECKON CXEMBI MEXaHW3Ma, TONyHYCHHUE MOMeNIed JUIs 3a[1ad [IPOECKTUPOBAHUS Me-

XaHU3MOB ¥ MalliyH,
1.2 TPEBOBAHMSA K OCBOEHMIO VYYEBFHOW [UCLIMIUIVMHBL B

COOTBETCTBMY C OBPA3SOBATEJIBHBIM CTAHIAPTOM

B pesynerare usydenus yaeOHON JUCIUTIJIMHEL CTYASHT JOJDKEH!

3HATH:

OCHOBHBIE TEOPETHUCCKUE NIOJIOKEHMS CTPOSHN S, KHHEMATUKH, JUHAMUKHA U
YIIPaBICHUA CACTEMaMy MaIllkH, OT/IeIbHBIMY MAIIUHAMY ¥ MEXAHU3MAaMK, UX CO-
CTaBHBIMU HACTAMU C YHIETOM IipeoOpazoBanus 1 lepead 3HePruy, MaTepualioB 1
VH(POpMAaIuy,
- V3MEPHUTENBHYIO aliaparypy A ONpeNee s KUHeMaTUIeCKuX U JUHaMu-
YECKUX NapaMeTPOBR MEXaHU3MOB U MAINH;

IIPUHIOUIBI HPOSKTAPOBAHNA OCHOBHBIX BULOB MEXAHU3MOB;
VMEThS

COCTaBIATE PACUETHBIE CXeMBI ( MOJEH ) MAIIIUH U MEXaHU3MOB, IIPUTOIHbIE
JUIs pEIIEHUS TEXHUYSCKUX 33/iad, BOHUKAIOIIKK Ha Pa3/IMuHbIX 3Talax KOHCTPYyHU-
pOBaHYA MAIIWH, BRITOJNHEHUS KUHEMaTHUSCKUX U JUHAMUYECKUX pACUeTOB, IpuMe-
HATE Pe3YIBTATEL PACUETOR /I MOXYYEHHA OITUMAIEHEIX XAPAKTEPUCTUHK MEXAHN3-
MOB ¥ MaUI¥H ¢ TOUKY 3PSHUT X SHEPTOSMKOCTY U SHEepPTroNoTpeONeHns;

pa3pabaTeBaTh aNTOPHTME TIPOTPaMM pacdera napamerpos Ha 2BM, seimnon-
HAT: KCHKPETHEIE PAcUeThl.

BAANETH:
. METOICIIOTHEN CO3ZAHNS U ONITHMU3AINN KMHEMATHYECKIX CXEM MEXaHH3MOB
7 MAIUKMH IIPY AX IPOEKTUPOBAHUY;



- METONAMY KUHEMATHIECKIX U TUHAMWYECKUX PACUETOB MAITHH ¥ MEX&HW3-
MOB;

U3MEPUTENEHON annapatypoll Iid onpefe/ieHns KHHEMAaTUYeCKUK U IWHAMY-
YeCKHX [IaPaMeTPOB MEXaHU3MOB ¥ MallliH.

1.3 TPEBOBAHWA K KOMIIETEHTHOCTY CHIELHHUAJIMCTA
TpeGoBanun K akafevMuHecKiM KOMIETeHUHAM CHeUaINCTa
CrnennanucT JOJDKEH:
- AK-1. YMeTes npuMenaTs 6a30BEIe HAYYHO-TEOPETUHECKUE SHAHUS [T DOICHIS
TEOPETUHECKUX U TPAKTUYSCKUX 3a1aH.
- AK-2. BrianeTs CUCTeMHBIM U CPABHUTEITHHEIM aHAIH30M.
- AK-3. Branetrs uccieioBaTelsCKUMUA HABBIKAMYU.
- AK-4. Ymets paboTaTs caMOCTOATEIBHO.
- AK-5. BEITE criocOOHBIM ITOPOX/IATh HOBBIC HAeH (00JIaJ1aTh KPeaTuBHOCTRIO).
- AK-6. BraneTs MeXXOUCIUTITNHADHBIM IOIXOA0M TIPH peliieHny mpobiem.
- AK-7. VIMeTrs HaBBIKH, CBSI3aHHEIC ¢ UCTIONB30BAHUEM TEXHIUUSCKIX YCTPOUCTE,
yrpageieHueM nHpopMmanuet u paboTol ¢ KOMITBIOTEPOM.
- AK-8. Obnanars HaBEIKaM¥ yCTHOW ¥ TIMCHMEHHON KOMMYHUKAIIHH.
- AK-9. YMeTs yuuThCS, NOBBIIIATH CBOIO KBATU(HKAIMIO B TEUSHHE BCell U3HU.
TpeGopanus Kk CONUANBHO-THYHOCTHLIM KOMNETEHIHAM CHESHUATINCTA
CnenuanucT HOMXKeH:
- CJIK-1. O6nanats kauecTBaMu I'PAXKAAHCTBEHHOCTH.
- CJIK-2. BBITE CTIOCOGHEBIM K COIHANIBHOMY B3aMMOAEHCTBHIO.
- CJIK-3. O6nanate cmocoGHOCTEIO K MEKINIHOCTHRIM KOMMYHUKAIHSIM.,
- CJIK-4, BnageTs HaBRIKaMU 3I0POBLECOeDEKEHA.
- CJIK-5. BBITE CDOCOOHBIM K KPUTHUKE ¥ CAMOKPHTHKE.
- CHIK-6. ¥Ymets paboTaTh B XOJUIEKTHRE.
- CJIK-7. CamocTosTensHO npuobpeTaTs 1 UCIONB30BaTh B MPaKTUYECKON feaTeNb-
HOCTY HOBBIE 3HAHUS ¥ YMEHHUS, B TOM HKCJIC B HOBBIX OOJIACTSIX 3HAHUM, HEIOCPEI-
CTBEHHO HE CBS32HHBIX CO CHEDOU NeSTeN-HOCTH,
Tpebosanug k npodecCHOHANLHBIM KOMIETEHIHIM CHCHUATNCTA
Crennanuct JomkeH OriTh cnocolen:
Hpou3go0dcmseHHO-MEeXHON0ZUNECKAR OesmeNbHOCb
- IIK-1. YuacTBoBaTE B paspaboTke TEXHONOTHUSCKIX TPOIECCOB W POSKTUPOBa-
HUAY TEXHOJIOTAYECKOU OCHACTKY B MAUIMHOCTPOCHHN,.
- 1IK-2. Bnapers nmpunIunamMy 1 0CHOBHBIMM HaBBIKAMU, IPUEMAaMU, METOIAMU Ha-
CTPOMKY, aHaNTallyy ¥ CONPOBOXACHNUS HHMOPMAITMOHHBIX CHCTEM U TeXHOJIOTUH B
NpoQecCHOHANBHON NedTeIbHOCTH.
- IIK-3. OcyiecTBRSTE 3aITyCK B 3KCIUIYATAINIO 1 O0CITY KHBAHTE METATUICPEK Y IIIE-
ro ¥ cOOpOUHOTO 000pY HOBaHNS, BEITOIHATE HEOOXOIUMBIE IJIA 3TOTO JUATHOCTHIE-
CKUE, HallaIo9HbIe U PEeMOHTHBIC paboTsl.
- IIK -7. Bnagers nadopManvel 0 COBPEMEHHEIX CHCTEMAX U METONAX MeXaHm3a-
1A 1 aBTOMAaTH3AIMA TPOU3BOICTREA B MAIIMHOCTPOCHUY U TPUMEHSTE €€ B CBOeH
TIPOGECCUOHATFHON NeTeIbHOCTH.



{IpoexmHo-KOHCMPYKMOPCKAs OeAmenbHOCNb

- 1IK-12. Pa3pabaTeiBaTe KOHCTPYKTOPCKYIO U TEXHONOTHYECKYIO JOKYMEHTAIHIC 110
CIIELIMATIbHOCTH.

- 1K-13. HaxeouTe onTUMAaNBHBIE TPOSKTHBIE PEINeHUS CO3/aHus W MONEDHU3AIIH
TEXHOJIOrMYEeCKOH OCHACTKY ¥ TEXHOJIOTHYECKUX TTPOIECCOR B MAIIMHOCTPOSHU.

- T1K-14. Mcnions30BaTh COBPEMEHHBIC METO/IB NPCEKTUPOBAHKS K COPMISHU 10~
KYMEHTaLN.

- JIK-15. PaspabateiBathe OPOEKTHl CO3MAHMT HOBBIX WIM MOJSPHU3AINN AeHCTBYIO-
IIWX Y9aCTKOB, IEXOB, NPEONPUATHA AN Mexauudeckoi obpaboTiu u c6opKy Ma-
IIAH ¢ TeXHUKO-3KOHOMHAYECKIM 000CHOBAHMEM MPOEKTOB.

- TIK-16. YuurteiBath B npoQeccHOHANBHON ISATENBHOCTY TeHACHIIY U HATIPABIIEe-
HYs Pa3sBUTHAA MEXaHOCOOPOUYHBIX TIPOU3BOACTB, TEXHOIOTHH, 000y IOBaHUS, OCHA-
CTKH, MaTepranos.

Hayuno-uccnedosamenvckasn u obpazoeamenvias 0esmensiocms

- 1K-18. 3aHuMaThCs aHAMUTUYEeCKON ¥ HAYUHO-UCCIENOBATEILCKOH AeATETBHO-
CTBIO.

- TIK-19. VgacTBOBaTE B CO3/IaHUHN ¥ COBEPIICHCTBOBAHUY COBPEMEHHBIX HHQOPMa-
LAOHHEIX TEXHOJOTUN NI MAIIWHOCTPOCHMS.

- T1K-21. PaGortats C HAyYHOU, HOPMATHBHO-CIIPABOYHON U CIICUATBHON TuTeparTy-
POH.

- 1IK-22. [IpoBoauTts uccnenoBanus MeXaHocOOopOUHBIX TEXHOTOTHISCKUX MPOoLec-
COB, 000pYNOBaHN, OCHACTKH, MATEPUAIOB IS TOBBIIEHIS UX 3B ()EKTHBHOCTH.

- IIK-23. Pa3BuBaTs Hay49HbIC METOIB CO3JIAHNUS ¥ COBEPINEHCTBOBAHMS MALIMHO-
CTPOUTENBHBIX TEXHONOT U, 080pYIOBaHNS, OCHACTKY, IPOU3BOJICTE.

- 1IK-24, AHanu3suporaTs U yIy4YlIaTh TEXHOIOTUIHOCTE KOHCTPYKUMH 0OBEeKTOB
OCHOBHOI'C IPOK3BOACTBA, O0OPYAOBAHKUS U OCHACTKY B MAIIMHOCTPOCHUH,

- HK-25. OcymecTBaaTh panuoHatn3aToOpCKyIo ¥ U300peTaTeNsCKyIo e TelbHOCTh
10 COBEPIUEHCTBOBAHKIO MAlIMHOCTPOUTEIHHBIX IIPOU3BOACTB, TEXHOJOT U, 000py-
NOBaHUSA, OCHACTKHU.

- TIK-27, Vicnione308aTh COBPEMEHHBIE METO/B X CPEJICTBA BBITOIHEHUS HAYYHbIX
uccnenopanuii u 00paboTKy UX Pe3ynbTaToB, B TOM YHCHIE METOB! INIAHHPOBAHUS
3KCIIEPUMEHTOB, BEPOATHOCTHO-CTATUCTHHYECKNE U IPYTHe METOABI MOIEIAPOBAHNA
IPOLECCOB, OUSHKN WX HAJISKHOCTY U 2(DOEKTUBHOCTH, CPEACTBA aBTOMATU3AIIUN
WCCIISNOBAHNN.

- ITK-28. Ananuzuposats U 0006HaTh HAYIHEIN ¥ TPOU3BOACTBEHHBIN OMBIT B 00-
JIaCTY TEXHOJIOTVM MAIIWHOCTPOSHMS, YIIPaBIeHUs 1 00ecnedeHns KauecTBa, IPOeK-
TUPOBAHUA MEXaHOCOOPOUHEIX TIEX0B U TEXHOJIOTHIECKON OCHACTKH, TIPENCTaBIATh
€ro B BUIe, yaoOHOM I7is Tleperadn >Tol nHbopMaluy B mporiecce o0yaeHUA.

- TK-29. Ocymectsnats ofydenne nepcoHana, B 061acTIX TEXHONOTHY MaIiiHO-
CTpOEHV, YIIpaBIeHNs 4 00eCcTieUeHNs KauecTBa IPOSKTHPOBaHUS MeXaHoCOopod-
HEIX IEXO0B K TEXHOJIOTHHECKON GCHACTKY B MAIIMHOCTPOSHIH.



UpearuzayuonKEo-ynpasnenyeckas 0esmenbHoCcme

- JIK-37. Tlonp3oBaTsCa MOGANEHEIMU MHGOPMATNOHHEIMY DECYPCAMY; BIAHETE CO-
BPEMEHHBIMY CPEACTBAMY TENEKOMMYHUKAIIWH.

- 11IK-38. Bnaners oCHORaMY IIPOU3BOICTBEHHEIX OTHOIIICHHIH U IMPUHITUTIAME
YIPaBIeHUs C YYSTOM TeXHUYECKIX, PUHAHCOBRIX ¥ UeJIOBEUECKUX (PaKTOPOB.
Hnrnosayuonnas deamenvHocmo

- ITK-39. Onpenensts nenw UHHOBAIWH B 00JIaCTH CBOEH IpOoQeCCHOHAIEHON es-
TENBHOCTH U CTIOCOOBI X HOCTIIKEHUA.

- [IK-40. PazpabatriBars Gu3HEC-TINIAHEL 110 CO3MAHUIO ¥ BHEIPEHUIO MHHOBAIUY B
MEXaHOCOOPOTHOe MPOU3BOJICTRO.

- TIK-41. PazpaGaTsiBaTh, HCCIENOBATE W BHEJPSTE B MEXAHOCOOPOYHOE TIPOURBOT-
CTBO HOBBIE METOBI IPOCKTUPOBAHNA TEXHOIOTHHECKUK NPOLECCOB ¥ OCHACTKH, W3-
FOTOBJIEHUS Y PEMOHTA MalllvH, OplraHu3alliy NPOU3BOCTRA.

- 1IK-43. I'oToBUTE NPOEKTH MMICH3NOHHEIX JOTOBOPORB O Iepefadve Npae Ha -
II0JIB30BaHKE O0BEKTOR UHTEIUIEKTYanbHON COOCTBEHHOCTH B MATHHOCTPOCHIN.

1.4 CBA3b C APYVIVIMU YUEBHBIMUA JMCTTATUIMHAMM

Copepxanne NUCUMIUINHE « Teoprss MEXaHW3MOB W MAaIllWE» YBA3aHO C CO-
JepiKanreM OUCLKILIMH LUKIOB €CTeCTBCHHOHAYYHBIX, OOIIENpOPeCcCHOHANBHBIX U
CIENMANbHBIX AUCLIUIUINH, Takmx Kak: «Pusukay, «Marematukay, «Teopetndeckas
MEXAHUKAY .

1.5 OBIIEE KOJIMYECTBO YACOB UM KOJIMYECTBO AY IMTOPHDBIX
YACOB, OTBOJIMMOE HA W3VYEHME VYYEBHOW [OUCLIMIUIMHBEI B
COOTBETCTBUM C YUYEBHBIM TJTAHOM IO CIELHMAJIBHOCTU
B coorsercTBuu ¢ yueOHBIM IUIaHOM 110 crieimansHocTi 1-36 01 01 BrIciuero ofpa-
30BaHUs MEPBOY CTYICHM HA H3Y4YSHWE AUCLUINMHBL «Teopuss MexXaHW3MOB M Ma-
HH» OpenycMoTpeHo Beerg 180 gacos, vz sux 102 ayquTOpHBIX, B TOM YUCHE JICK-
i — 51 4dac, mpaxtadeckux 3aHaThil — 34 waca, naboparopusie 3aHaTH — |7 4acoB,
KYpCcOBOU TTpoekT — 60 gacos.



2 COOEPHAHUE VHEBHOIO MATEPHUAJIA

2.1 JlexnmuoHHbIe 3aHITHS

No
11/11

HavmenoraHne TeM U UX COJICPIKanHue

Oonem
B Ya-
cax

1

2

3

1

Pazmes 1. Mexanuka Mamus

1.1.0cHoBbI DOCTPOCHNS MAITHH B MEXAHUZMOB.,

OcHoBHBIC IOHATHUS: MaIIVHA, MEXaHW3M, KHHEMATHYECKAs 1IEITh, 3BE-
HO, KHHeMaTu4eckas napa. MexannsM Kak KMHEeMaTHYeCKas OCHOBA
TEXHOJOTHYIECKUX, SHEPTeTUUECKUX, TPAHCTIOPTHRIX, HH(QOpMAITUoH~
HBIX W pyrux Manmd. Knaccudmkanis KuHeMaTrndeckux nap. ducno
creneHei cBobonsl Mexanu3ma. O60o0meHHbIe KOOPHHATE! U Ha9ab-
HEIE 3BEHBS MeXaHn3ma. V30eITouHke TOKaIbHBIC U CTPYKTYPHBIS CRSI-
3u. HIpoexTupoBanue MEXaHN3MOB C ONITUMAIIBHON CTPYKTYPOH TTyTeMm
YCTpaHeHus u30HITOUHBIX cBs3ell. CTPYKTYPHBIN aHAH3 ¥ CHHTE3 Me-
XKGHU3MOB HACIOCHUEM CTPYKTYPHBIX TPV 110 Accypy. CTpyKTypHEIE
CXEMBI MaHUITYJISITOPOB.
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1.2.KnnemaTuyeckue XapaKTePpUCTHKH MEXaHNU3MOB.

OcHOBHBIE BUIBI MEXAHW3MOB, HCTIONBE3YEMBIX B COBPEMEHHOM MALIU-
HOCTPOSHUU. BXOIHEIE ¥ BEIXOIHBIC 3BEHbA Mexann3Ma. KuHemarude-
CKUE IepeNaTo4Hbie (ZYHKUMYU U OTHOIIEHNUS (aHaJIOTY JTUHEHHBIX U
YIJIOBBIX CKODOCTel ¥ yekopenuit). [ paduueckue, ducneHHbIe U aHa-
NUTAYECKHUE METObI BBIYUCIICHUS KHHEMATUYSCKUX N1ePeNaTOUHbIX
Gyaxnui. MeTon TIeHTPONN IS oNpeieNIeHUsT KHHEMAaTHISCKIAX Xa-
PAKTEPUCTHK MEXAHM3MOB C BBEICIINMHM Napamu. MeTon BEKTOPHBIX
menel, B TOM 9uciie MeTo 6a3ucHore BekTopa. Metos npeobpazona-
HYS KOOPJUHAT ¢ KCHOIB30BaAHUEeM MATPHULL fepexoia. MeTon BeKTop-
HBIX YPABHEHUN U X rpauyueckoe perlieHrne B popmMe MIaHOB [I0JIo-
YKEHHM, cKopocTelt u yekopennit. OcobeHHOCT aHaIu3a KHHeMaTH N
IPOCTPAHCTBEHHEIX MEXaHU3MOB, MaHWITYyISTOpoB. Mcnonesosanye
CUCTEMBI TUHEHHBIX YPAaBHEHUN U HUCICHHBIX METOAOB UL PAacUeTOB
KPHEMATUYECKX Nepenarodnsix ¢yakunil Ha 3BM. [lpumepsr onpe-
IETISHUS KUHEMATAYECKIX XapaKTEePHCTUK OCHOBHBIX BUIOB MEXaHH3-
MOB: KPUBOIIVITHO-TTONI3YHHBIX (TITOCKUX ¥ IPOCTPAHCTBEHHEIX ), Ue-
TEIPEXIIAPHAPHBIX, KyAUCHEIX, KyTauKOBEIX, 3y0UaThIX 1 TUIaHETap-
HE[X, IPOCTPAHCTBEHHEIX MEXaHU3MOB POMBIIIIEHHBIX POOOTOB U
MaHUITYIATOPOB.

1.3, MccnenoBanme IBUKEBHA MATIHH W MEXaHH3IMOB € SKeCTRUM M
3BCHBLAME.

Cuitel, ZeficTBYIOIINE B MAIUMHEAY, DpUOOpax U JpYTUX yCTPORCTBAX U
ux xapaktepucTuxy, JrnHamwdeckas mMopens MexannsMa. Hpusegennue
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CHN ¥ Macc. Y paBHeHMe BWXEHUSI MEeXaHV3Ma ¥ 3BeHa MUHAMIYECKOH
MOJENH B hopMe sHepruu u GopMe MOMEHTOB (DHEPTETHIECKOH 1
ma(depentmansaol hopmax ). PemuMel IBHKEHUS Mexanu3Ma. AHa-
JUTAYECKHE ¥ YMCIISHHBIE METOBI PeIICHUS YPABHEHUS IBIDKEHIA
MexanusMa. KadecreenHoe vcciieioBanre ypaBHeHYs BIKEHNS Me-
Xauu3mMa. beicTponelicTBuE MEXaHN3MOB MalllMH U TpuGopoB Npu He-
YCTaHOBUBLIEMCH {IEPEXOTHOM ) peXkuMe JiBrkeHust. HepasHoMep-
HOCTE JBYDKEHUSA MAIIMHHOTO arperara Ipu YCTaHOBUBIIEMCH PEXAME
Y Ha3HaYeHWe MaxoBUKa. JuHaMuveckuil anannus Mexaamn3Ma MaliiiH-
HOTO arperara Ipy yCTaHOBUBIIIEMCS PEXXUME W OIIpeelleHne Heo0Xo-
JVMOIC MOMEHTA HHEPLMU MaxoBeix Macc. OcCOGEHHOCTH TMHAMMUYEC-
CKOT'O aHANIN3a MEXaHM3MOB C HECKOJBKUMU CTETIEHIMU CBOGOIBL. 1~
H3MUYECKOe UCCTIeNOBAHNEC MaHHITYJISITOPOB.

1.4. CunoBoli pacuer MeXaHN3MOB, YPABHOBEIIHBAHNUE POTOPOB H
MeXaHNu3MOB.

3amauy CUIICBOTO aHallli3a MeXaHu3MOB, Y CIIOBHS CTaTHYECKOH ompe-
JEJIEHHOCTH MEXaHU3Ma U €T0 CTPYKTYPHBIX TPYIIl. AHATUTHYECKUE
METOBI CUJIOBOIO pacuera (cucTeMa TUHeWHBIX YpaBHEHUH JUid Ipo-
EKLNH CUIT) ¢ ucTonk3oBanreM 3BM. [Npaduaeckie METORBI CHIIOBOTO
pacdeTa MEXaHU3MOB (METO/I IJIAHOB CHUIT). Y PaBHOBEITMBAIONMIAS CUJIa
(momeHT) U ee pacuer no JKykosckomy HLE. Curosoe Harpyxenue
CTOMKH MEXaHU3Ma U OCHOBAHUA (KOPIyca) MaAITUHBL. Y PaBHOBEIIIN-
BaHUE CUJI MHEPUXHM 3BEHBER MexaHu3Ma. (Ctatnyueckas, MOMEHTHAS 1
IHHaMUYeCKas HeYPaBHOBEIIEHHOCTH poTopoB. CtaTtnyeckoe n fHa-
MHUYECKOE YPABHOBEIIMBAHNE MEXaHV3MOB W POTOPOB Ha CTaIUAX
[IPOEKTUPOBAHUS, N3TOTOBIICHUS U 3KCIUTYATAIUN MAUIHHGL.

1.5. Tpenue n p3HaMWBAHNE B MAIHHEAX K MEXaHU3Max.,
B3anMOIelcTBrE 3JIEMEHTOB KHHEMATHIECKUX Map MPH OTHOCUTENb-
HoMm perokerun. Hpupona cun Tperng. Makpockonudeckue U MUKpPO-
CKOMUYECKUE YPOBHY aHanm3a MPUYyH BO3HUKHOBEHNUS TPEHUS U U3~
HOCa. BHyTpeHHee U BHelnHee Tpenne. TpeHne CKONBKCHUS, KaUeHA.
KungxoctHoe TpeHMe. Y4eT TpeHud B KUHEMATHUSCKUX Tapax npy cu-
JOBOM Pacyere MEXaHU3MOB. YTOJI TPEHUS U KpyT TPEHUS B KHHEMa-
TAYECKHX Iapax. CamMoTopMoXkeHre B MexaHr3Max., CUIoBOH pacuer
MEXAHU3MOB ¢ yueTom cun Tperusa. KITI Mexanusma u cuCTeMBI Me-
XAHU3MOB [IPY WX HapaielibHOM, NOCHEORATSIEHOM 1 CMETaHHOM
cognnHeHnu. KI1J{ ccHOBHBIX BUIOR MEXaHU3MOB, BINSHUAE H3HOCA
SIEMEHTOB KMHEMAaTH9eCKUAX Nap Ha paboTocnocoOHOCTh U HaleXK-
HOCTb MAllWH M MEXaHUIMOB., KpuTepun oLeHKH U3HOCA.

1.6, IpHaMuxa MAmuH ¥ MEX2HHIMOB ¢ VIeTOM YOPYToCTH 3BeHE-
eB.
ITpuBeieHye eCTKOCTEN YIIDYIMX 3BeHLER MexanusmMa. [lpusenes-
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HEIM KO3QPUUUEHT conpoTreiernd. Cucrema nubbepeHINaTBHBIX
YpaBHEHUY NBUXEHMS MaIIAHHOTO arperara 1 ero InHaMiYecKas Mo-
nene. Pemenue nuddepeHuanbubx YpaBpHe | METOLOM HOCIeN0Ba-
TENBHEIX NpUbIKeHui ¢ npuMmenenueM 3BM. VMccnenorasivie Bnus-
HUS YIPYTOCTH 3BEHLECB Ha 38KOH ABVMKCHHUS BXOJHOTO Bana paboueit
MAIIKHEL ¥ Ha HaIPY)XEHHOCTh NepefaTOuHOr0o MeXaHu3Ma.

5

1.7. BubpoakTUBHOCTH ¥ BHGPO3ANATA MAIIHI,

Mcrounnku xonebanuil u o6bpeKkTH BuOpozamuThl. KonebarensHere
MIPOUECCH] B MEPEXONHBIX W YCTAHOBUBIINKCS PEXUMAX JIJIs MAIIvH C
MOCTOSHHBIMU HapaMeTpaMu. MeTo/Ibl CHIKEHUS BUOPOaKTUBHOCTH
MamuH. Bubpousonamus mamms. JInueiinsie suGponsonaropsl. -
HaMHYECKHAE BUOporacuTeny. ¥ IapHsie racuTeny koebanui. [Tormo-
TUTENU KonebaHui ¢ BI3KUM U CyxXuM Tpenuem. BubposanimTa v Ha-
JEKHOCTE MalliyH. MammvHel 1 MeXaHu3MBbl )i TOJIE3HOr0 IPUMEHEe-
Hus BubOpaimit. OcobenHocTy BUGPO3AIUTEL YEJI0BEKa-0NIEPATOPA.

Pazpea 2. [ipoexkTrupopanye MEXaHH3MOB.

2.1. Cunres ppluasHbIX ¥ MAHUIYISHHOHHBIX MEXaHU3MOB,
Knaccuduxaiys MeXaHu3MOB 10 PYHKITHOHATBHBIM ¥ CTPYKTYPHBIM
npusHakaM. BxongHele # BEIXOAHBIC TApaMeTPhI IPK CHHTE3E MeXa-
HU3MOB ¥ orpaHuuenus. [ipumenenne SBM npu crHTe3e MEXaHU3-
MoB. [TocTaHoBKa 1 xnaccUPUKAUs 38184 CHHTE3a TUIOCKUAX PhIYaK-
HEIX MexaHu3MoB. CHHTe3 MapHUPHEIX U PRIYaXHBIX MEXAHU3MOB T10
RATAHHOMY OBIDKEHVIO BXONHEIX W RETXOHEIX 3REHEER Ha OCHORE Ie0-
METPUYECKHAX CBA3EH MEXKY 3BCHBSIMHU C YIeTOM COOPKU 1 JOTTyCKac-
MEBIX YIJIOB JIaBJICHHS. Y CIIOBUS CYILECTBOBaHUs Kpupommna. O0siza-
TEJILHBIE U JKeJaTeNbHbIe YCIOoBMA cuHTe3a. [locTpoeHue nenesoi
(dysxun. Beibop Merona ontuMuzaiuy. BeaucinTesHble aaropuT-
MBI ¥ TIPOrpaMMBl CHHTE3a DEYaXHBIK Mexann3moB Ha IBM. Crpyk-

TypHBﬁ/'K CHUHTCZ MaHUITYIATOPOB U OIPEACIICHUS PAZMEPOB UX 3BCHECB.

?%azzaﬂﬂe TPACKTOPDKHY ABMKCHMA CXBaTd W 3aKOHBI ABMMKCHNMA OTACb-
HEBIX 3BCHLEE.

2.2, Meron cunTe3a MeXaHU3MOB ¢ BhICHIRMHU HAPAMH,

OcHOBHAA TeopeMa 3aneiuieHus mrockux npoduneir. CKopocTs
CKONIBKEHUS CONPMKCHHEBIX Npoduneil. Yron napneHus npyu nepesaqe
OBV eHns Beicined nmapoil. UCHOBHOE yparHeHUS 3allelienns podhu-
nel B paepenmansHoi Gdopme, [TpouzpoagIue MoBepXHOCTH |
OCHOBHEIE [IapaMeTphl CTaHOYHOTO 3aLENISHUI ¢ UCKOOHBIM HPOU3BO-
DSy KOHTYpoM. I pabudeckye MeTOIE NpoQuiupoBanns. Beramc-
JTUTENBHEIE aNrOPUTIMEL ¥ porpamMmel s SBM. Kputepun xagectsa
Hepelady MBYDKEHNS MEXAHU3MAMH ¢ BBICIITNMK HapaMu.

10

2.3, Cawres 3y09aThiX MeXAHH3MOR,
Buipgel 3v04aTEIX MEX2HN3MOR 1 00JacTy nx npumMerenns, OCHOBHBIE

4
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reOMeTPUYSCKUS Pa3MEPhl ¥ KaueCTREHHEBIS TIOKa3aTeNy UTHHIPHIe~
ckux nepenad. [Ipumenenre 3BM npu npoexkTHPOBaEUY THITUHAPH-
USCKHUX IIepeliay ¢ 3BOJIEBEHTHBIM npodunem. Konudeckue 3y6uarhie
nepenayn, o0JIacTy NpUMEHe U U Ux reomerpuaeckuil pacuer. [lepe-
a4y HoBukoBa, 001acT UX NPUMEHEHUS ¥ PacyeT TeOMETPHUSCKUK
apaMeTpoB. BUHTOBEIE, YEPBAUHBIC ¥ THITONIHBIC 3yGUaThie mepena-
9.

i1

2.4. CnuTes MHOTO3BEHHBIX, HIAHETAPHBIX M BOJIHOBBIX 3y0U9aThIX
nepeRad.

Iinagetaprsie 3yOuaTeie Mexann3Mel. BriGop cxeM miaHeTapHbIX 3y0-
YaTHIX MEXaHW3MOB U pacdeT yucen 3y0bes Konec. beccrynenuarsie
Iepesavy ¢ 3aMKHYTEIM JudieperiiualoMm u KopoOKu cKOpocTei.
BonnHoBble 3y64aThie epeiatil U UX FeOMETPHYUCCKUT pacyer.

iz

2.5. CuHTe? KYJIaYKOBBIX MEX2HH3IMOB.

Bupnel v HA3HAYEHUS KYJIaYKOBBIX MEXaHNU3MOB. 3aKOH JIBFDKEHHS BEI-
XOIHOTO 3BEHA K €ro BBIOOP P IPOSKTUPOBAHNHT Mexanuima. Kpu-
TEPUH PabOTOCHIOCOGHOCTH MEXAaHU3MA ¥ PAcyeT ero OCHOBHEIX pas3-
MepoB. CHIOBOE 3aMBIKaHME BBICIHICH ITaphl IPH YCKOPESHHOM JIBUKE-
Huy Tonxarenia. Onpenenesue OCHOBHBIX pa3MepoB MeEXaHu3Ma 1o JIo-
IIyCTUMOMY YIty HaeneHus. OnpenelieHve npoduis Kyjagka Mo 3a-
JaHHOMY 33aKOHY JIBW)KEHMS BBIXOJHOIO 3BeHa. BBIGOp paszmepa polin-
ka. OcobeHHOCTH CHHTe3a KYJIAYKOBLIX MEXAHN3MOB C IJIOCKHM TOJ-
KareneMm. YHer VIPYTOCTH 3BReHReB IPU NPOSKTUPOBAHUN ORICTPOXO]-
HEBIX MexaHu3MoB. [IporpaMMubie NOACUCTEMBI pacieTa MeXaHUu3MOB
Ha 3BM.

i3

2.6. CunTes MEXaHM3MOB € IEPEMEHHON CTPYKTYPOH .

Mexanu3mMsl IpepeIBUCTOTO neticTus. IIpoeKTHpOBaHue MaTbTHI-
CKMX, XPanOBBIX MEXAHU3MOB U JIPYTHX MEXaHU3MOB ¢ OCTAHOBAMHU
3aaHHOY IPOLCIDKATENbHOCTH, CaMOHACTPauBaIoIIUecs, CaMOyIIpaR-
JIAEMBIE Y CaMO3aTATVBAICHINCCS MEXAHU3MBL.

i4

2.7. Yapaspiienne ABMKCHEEM HCHOMHATEIbHBIX OPTAHOB MAI K-
HEI.

CroxHsIe MEXaHU3MEL, COCTABIEHHEBIE U3 PA3HBIX BHIOB TPOCTHIX Me-
xaHu3MoB. COornacoBanue MBKEHNS 3BEHBER, O0BEIUHEHHBIX B CHC-
TeMY MEXaHu3MOB. CHCTEMa YIIPaBIeHUS 10 BpeMeHH U [0 TYTH.
HpxiorpamMME] ¥ TaKTOTPamMMBl CHCTEMBI MEXaHH3MOB. CXeMBl IIpo-
LECCOB paGoTe MailnH. OYHKIHOHATBHBIE CXEMEI YCTPOHCTS, 00be-
OUHCHHBIX B aBTOMATHIECKYIO cucreMy. JCHOBHBIC HOBSTUA 00 airo-
PUATMAX YIOPaBIeHs, aBTOMATHHECCKAK YIPaRISTIOINX YCTPORCTRAX 1
CHCTEMAX aBTOMATHYESCKOTD YIPARISHKS,

[\




2.2 TpaxkTudeckue 2aHATHA
No Ob6nem
I HaumeHOBaHVE TEM ¥ UX COACPKAHUE - .
1 2 3
1 OCHOBEI NOCTPOCHHS MAIIVH W MEeXaHH3MOB 2
2 KuneMmaTnyeckne xapakTepucTUKi MEXaHU3MOB 3
3 Hccnenoranvie NRAKESHUS MAITHH 1 MEXAHW3MOB ¢ XKECTKAMU 8
3BEHbSIMU
4 CunoBoli pacueT MeXaHU3MOB, YPaBHOBEIINBAHNE POTOPOB U Me- 6
XAaHWU3MOB
5 CHHTe3 PEIYaXXHBIX ¥ MaHUITYISIIMOHHBIX MEXaHU3MOB 2
6 Meton crHTe3a MEXaHU3MOB C BRICHINMU TIapaMu 2
7 CunTes 3y06HaThX MEXaHU3MOB 2
8 CuHTe3 MHOTO3BEHHBIX, TIJIAHETAPHBIX ¥ BOJTHOBRIX 3y0UaTHIX TTe- 2
pena4
9 CHHTe3 KyNauyKOBBIX MEXAHN3MOB 2

2.3 JlabopatopHbie 3aHITUS

Ne O6mpem
/i HaumeroBaHue TeM U UX COICPKAHUE & uacax
1 2 3
1 | CTpykTypHBII 1 KUHEMATHYCCKIUM aHAIN3 MEXAHU3MOB 3
2 | Kurematudeckuil aH3nM3 IIOCKUX PRIYKHBIX MEXAHU3MOB 2
3 | JvraMygeckuil aHamn3 IIIOCKUX MEXaHHu3MOB 2
4 | KunemaTtnueckuil aHamu3 U CUHTE3 3y0UaTHIX MEXaHU3MOB 2
5 | lHoctpoerye 3BONBBEHTHOO HPOns 3y0heB METOHOM OGKATKH 2
6 | OxcrnepuMeHTaNBHOS ONpeieieHue rapaMeTpoB 3y0Uaroro Koueca 2
7 | Jinramudeckas GanancupoBKa poTOpa 2
8 | CTpykTypHBIA 2HANW3 WCITONIHUTENBHBIX MEXAHW3MOB TIPOMBIIII- 2
NEeHHBIX pOOOTOR

: 2.4 KypcoBoe npoextuporanye (60 1acos)

E Kypcosoll npoeKT 1o TeopHy MEXaHW3MOB U MaIlIiH 10 006eMy BKIIOUAeT 3 1ucTa
E aepTexell Gopmara Al ¥ pacdeTHO-TIOSCHATENBHYIO 3aITUCKY (¢ TPUIOKEeHUEM pe-
3yJIBTATOB pacueros Ha SBM).

JajaHvie Ha KypCcOBOU TIPOEKT gBIIETCA KOMIUISKCHBIM, MPEyCMaTpUBaOIUMM
IPOEKTUPOBAHNE W UCCIENOBAHNE OCHOBHBIX BHAOB MEXAHWZIMOB, CObEeNUHECHHBIX B
CHCTEMY KaKoH-inGo MalluHEl, arperara.

1 B xayecTBe TPUMEPOB MOMHO YKAa3aTh CleNyIOIIye THITE MeXaHN3MOB!
5 1. MexaHu3MEel KpuBONIUNHO-PEIYaKHEIX TeTY UMUK HOMHIIL.

2. MexanuzMel BEITIRHOTO TIpecca.

' 3. Mexanu3Mel TOTepedHc- CTPOTAIBHOIO CTAHKA.



4. Mexann3Mbl [OI0eXHOro CTaHKa.

5. Mexanuam noma4dn cTaHKa-aBTOMAaTA.

6. llpoexTuporanue u vccnenosanne Mexanu3mos [IBC xoMnpeccopHol yeTaAHOBKA,
7. MexanuzMsl NPUBOLA Kauarorerocs KOHBekepa.

8. IInaneraprsill Mexanusm.

9. OtkpeiTas 3yGuaTas nepenaqa.

10. Kynauxossiil MexanuzM.
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Teopus mexarusmos 1 MammH (102 1.)

I

Paznen 1. Mexannka Mammig

1.1. OCHOBBI HOCTPOCHHS MalllH ¥ MEXAHH3MOB.

OcHOoBHBIC TOHITHI: MallliHa, MEeXaHU3M, KHHEMATHIeCKas 11elb, 3BeH0, KUHEMATUIeCKas
napa. Mexanwsm KaK KHHeMaTH4IeCcKas OCHOBA TEXHOMOTHYSCKUX, SHEPTETHUSCKHX, TPaHC -
IOPTHBIX, MHQOPMAMOHHERIX U Ipyrux MamuH. Kinaccudukanys KHHeMaTAYeCKuX nap. Yrc-
70 cTeneHedl cBoGonE Mexanu3Ma. O600uIeHHbIE KOOPAWHATH M HAYaIbHEIE 3BEHLSI MeXa-
Hu3Ma. VI30bITOYRHEIe JIOKANBHEIE ¥ CTPYKTYPHBIC CBA3H. [ IPOeKTHpOBaHe MEXAHU3IMOB C OIl-
TUMAJIEHOW CTPYKTYpPOH IIyTeM yCTpaHeHHs U30BITOUHBIX CBA3ed. CTPYKTYPHBIA aHAIH3 U
CHHTE3 MEXaHU3MOB HACIOSHUEM CTPYKTYPHEBIX TPyt o Accypy. CTpyKTYDHBIE CXeMBbI Ma-
HUITYJIATOPOB.

w2
b KA Tpaxrugeckue 3aHATHS
w3 v | JIabopaTopHEIC 3aHSTHS

[1],
[2]

VerTaeri
ompoc,
SK3aMeH

)

1.2. KuHeMaTuueCcKue XapakTEPUCTUKU MEXAHU3MOB,
(JCHOBHBIE BHAEL MEXAHU3MOB, UCTIONBE3YEMBIX B COBPEMEHHOM MalTMHOCTPOSHNN. BXOMHEIE
Vi BEIXONIHBIEC 3BEHbS MexXxaHu3Ma. KuHeMaTU4ecKue nepefatouHbie OyHKINNA U OTHOIICHUS

{(amanoru nuMHEMHBIX ¥ YITIOBBIX CKOPOCTEeH u yckopenuit). I'padudeckue, ynclieHHble 1 aHa-

YoTHRIH
onpoc,
SK3aMeH




JTHUTAYECKNAE METO[bl BBIMMCIHCHHS KMHEMATHYESCKNUX NepelNaToIHBIX (QYHKIuE., Meton nen-
TPOMJ IJIST ONPENENeHYA KNHEMATHYCCKUX XapaKTePUCTHK MEXaHU3MOB C BRICHIMME apaMl.
Meron BeKTOPHBIX IEmel, B ToM 4ncne Meton GasucHoro Bextopa. Meron mpeobpazoBanus
KOOpIUHAT ¢ MCHOIB30BAHMEM MaTpull nepexona. MeTon BEKTOPHBIX ypaBHEHHM W UX rpa-
ryeckoe peurerne B (OpMe IIAHOB IIONOMEHUM, CKOPOCTEH U yckopeHuit. OcoBGeHHOCT
aHaN3a KUHEMaTUKH TPOCTPAHCTBEHHEIX MEXAHWIMOB, MaHUNYJIATOpoB. VcnonbioBaHwue
CUCTEeMBI THHEHHBIX YPABHEHMU W YMCISHHBIX METONOB /IS PAacueTOB KMHEMATHYECKUX Tie-
penatounsix Qynxupit Ha OBM. pumeps!l onpenenenus KAHEMATHUECKHX X3aPaKTEPUCTHK
OCHOEBHBIX BUIOB MCXaHW3MOB: KPUBOIIMITHO-IION3YHHBIX (IIOCKAX ¥ HPOCTPAHCTBEHHBIX),
YETRIPEXIIGPHUPHEIX, KyIUCHBIX, KYIAYKOBLIX, 3y04aThlX U IUIAHETAPHEIX, NPOCTPaHCTREH-
HBIX MEXaHM3MOB IIPOMBIIUTIEHHBIX POOOTOR ¥ MaHMITYISTODOB.

1.3. Mccrnenoranye NBWKEHNUS MATUH U MEXAHU3MOB C KECTKHAMU 3BEHBIMMU.

Cust, nelicTRyIONE B MAIAHAX, IPUHOpaXx U APYTHX YCTPOUCTBAX U X XapaKTePUCTHKIA.
JivHamudeckas MoJens Mexagusma. 1IpuBenenre cut 1 Mace. Y paBHeHNE IBUYKEHUST MEXa-
HU3M2 ¥ 3BeHa IMHAMUYIECKON MOnenn B popMe SHePTUH 1 (POopMe MOMEHTOB (3HEpreTHYe-
cxo# n puddeperMansHON hopmax). PesxuMel (BmxeHns MeXaHU3Ma. AHATUTHYSCKUE W
JUCTICHHBIE METOJbBI PELUSHUS YPAaBHEHUA IBMKEHYS Mexann3ma. KauecTBeHHOe UCCHeioBa-
HUE ypaBHEHUS [BYDKCHUA MEXaHN3Ma. bBICTPOJEUCTBHE MEXaHU3MOB MaIliiH U PUGOpOB
TIPY HEYCTaHOBUBIIEMCH (TIEPEXOAHOM ) PeXUME NBIDKeHNS. HepaBHOMEPHOCTD JABIKEHNS
MaIIMHHOTO arperara 1py yCTaHOBHBIIEMCS PeXUMe ¥ HazHadeHne MaxoBuka. JunaMuae-
CKYIM QHANN3 MEXaHN3Ma MaIllMHHOTO arperata Ipy YCTaHOBUBIIEMCS PEXKUME U OIIpeJielie-
Hyue Heo0XOoIUMOT0 MOMEHTA HHEPIMY MaxoBeix Mace. OcoGeHHOCTH NUHAMUYECKOTO AHAIM-
32 MEXaHU3MOB ¢ HECKOILKUMY CTENEHAMY CBOOOABL. [[MHAMIUYECKOE HCCIIeNOBAHNE MAHN-
OYJISITOPOB.

[1],
13]

YeTHeIi
ompoc,
IK3AMEH

1.4. Cunopoil pacueT MEXaHU3MOB, YPABHOBEIIHBAHKE POTOPOB U MEXAHU3MOB.

3a7a4y CUJIOBOTC aHAIN3a MEXaHU3MOB. Y CIIOBUS CTATHYECKON ONPENeIEHHOCTH MeXaHH3Ma
4 €ro CTPYKTYPHBIX MpyHI. AHATUTAYECKUE METOIbI CUIIOBOTO pacueTa (CrcreMa JIMHEHHbIX
ypaBHEeHUM Ui IpOeKIMi CUIT) ¢ ucrons3oBanreM SBM. IMpaduueckre METONBI CHIOBOTO
pacuyera MexXanu3MoB (MeTO/ [IAHOB CUT). Y paBHOBeUIMBaOLIas cuiia (MOMEHT) B ee pacyer

[1],
[31,
[5]

VY eTHBIH
oTIpoC,
JK3aMEH




o XKykosckomy H.E. CrutoBoe Harpyxenue cToifky Mexann3Ma i 0CHOBIHUS {(xopmyca)
MaIITHHEL. Y paBHOBEIINBAHNE CHII MHEPLIUHY 3BEHLEB Mexanm3Ma. CTaTHIeCKas, MOMEHTHAS 1
AVHaMUYECKasd HEYPaBHOBCIICHHOCTH pOTOPOE. CTarudeckoe U TMHAMUYECKOE YPaBHOBEIIH-
BAH{© MEXAHM3MOB K POTOPOB Ha CTAIMIX NPOEKTUPOBAHHSA, N3TOTOBIICHNS ¥ SKCILTYaTal[HK
MAITHHEL,

1.5. Tpenyie U M3HANTMBAHYE B MaIIHAX U MEXaHU3MAX.

BravmonelicTBrE 3IEMEeHTOB KHHEMaTHYECKHX AP NPY OTHOCHTENIEHOM JBIIKCHN. Tlpupo-
Jia CUN Tpesna. MaKkpoCKonn4ecKnue i MUKPOCKOIIMYECKIE YPOBHY aHAIN3A HPUUNH BOSHHK-
HOBEHUS TPEHUS ¥ U3HOCA. BHyTpeHHee ¥ BHEIIHEe TpeHure. TpeHue CKONbXEHNS, KAYSHNS.
AunKecTHOe TpeHue. YUeT TpeHus B KUHeMATHYECKUX T1Apax pK CHIIOBOM pactdeTe Mexa-
HU3MOB. Y IO TPCHUS U KPYT TPEHNUs B KHHeMaTHIeckux napax. CaMoTOPMOKEHHE B Mexa-
Hu3Max. CHIOBOM pacueT MEXaHW3MOR ¢ yueroM cuyr Tpenus. K11/ Mexanu3ma u CHCTEMBI
MEXAHM3MOB [IPH UX TapaliesbHOM, I0CTeR0BATENbHOM B cMelianHoM coennnenny. KITJ]
OCHOBHBIX BH/IOB MEXaHU3MOB. BriusHre n3HOCa 21eMEeHTOB KUHEMATHIECKUX ap Ha pabo-
TOCTIOCOOHOCTS M HAEXHOCTE MAIIHH U MeXanu3MoB. KpuTepun oleHKy u3HoCa.

L1,
121,
[4]

YCTHBIR
orpoc,
IK3aMEH

N

1.6. JlunamuKa MalldH 1 MEXaHU3MORB ¢ YUETOM YIIPYTOCTH 3BSHbER.

Hpusenenne ;ecTKOCTE! YIPYIUX 3BeHbEB Mexanu3ma. [Ipuseennsii koaGduunesT co-
npoTusnenus. Cucrema nuddepenuuaTbHbIX YPaBHCHNH BIDKEHNS MALIIHHOTO arperara i
€0 IUHaMHUHYeCKaa MOIeNs. Pemenne muddepernuanbasix YpaBHeHHH METOI0M OCTe10Ba-
TeNBHEIX HpubKkennd ¢ npuMeneHreM OBM. Uccrnenosanue BIusHus yIpyrocTH 3BeHBER
Ha 3aKOH JBMXXEHUA BXOJHOTO Bajla paboueli MallMHbI ¥ Ha HATrPYXEHHOCTD IepelaTouHOTO
MEXaHW3MA.

2],
131,
[4]

YeTHbii
OrIpoc,
IK3aMEH

1.7. BubpoakTHBHOCTE ¥ BUOPO3aIIMTa MAIHTH.

Vicrouynuku xoneGanuil u o6nexThl Bubposamutel. Konebarensupie IPONECCH B TEPEXOIHbIX
1 yCTAHOBUBIDMXCS PEXUMAaX 4 MAUIMH C TOCTOSHHBIMYU TapaMeTpaMu. MeTosl CHIKEHNUS
BrOpoaxTuenOCTA MamuH. Bubpowsomstiyst Mauwi. Jluaelinne BubpousomsTopsl. [rnHamu-
YecKue BuOporacutey. Y qapHsle racuteny kojeGannii. Hornorutems xonebanmii ¢ BA3KIM
v CyX¥uM TpenuemM. Bubposamura u HanexHoCTh Maiwd. MaluuHEl 1 MeXaHU3MbI IS T10JIe3-
HOro HpuMeHeHns Bubpauun. OcobeHHOCTH BHOPO3aIUTE YEN0BEKa-0NEPATOPA.

[11,
8],
1%

YCTHRI
OTIpoC,
SK3aMEH




Pazpen 2. TlpoexTapoBanne MeXaHU3MOB

2.1. CuHTes pRHaKHEIX ¥ MAHAITYJIAIMOHEBIX MEXAHU3MOR.

KoraccupuKanaa MEXaHH3MOB 10 Oy HKIHOHATEHEIM U CTPYKTYPHEIM npusHaxaMm. Bxogusie u
BBIXONHBIC NapaMeTphl P CUHTE3¢ MEXaHU3MOB U orpanudeHus. [Ipumenenne 3BM mpu
CHHTC3¢ MEXAHY3MOB. 110CTaHOBKA ¥ KIacCHMKALMI 3a/(aY CUHTE3a ITOCKKX PEIYaXHBIX
MEXaHN3MOB, CHHTe3 IIEPHUPHBIX U PEIYAXKHEIX MEXaHH3MOB 110 3aJaHHOMY IBIKEHITIO
BAONHBIX ¥ BEIXOHBIX 3BCHBEB HA OCHOBE F€OMETPHYECKHX CBA3CH MEX/Iy 3BEHBAMH C yHe-
TOM COOPKY U NONYCKASMBIX YITIOE JABIEHUS. Y CIIOBHS CYIIECTBOBAHUS kpusoinuna. O6saza-~
TENBHBIC 1 XeaTeNbibie yenosus cunresa. [loctpoenue nenesoil gyuxuuu. Beibop Metona
OITMMHU3AIIY. BEMUCIUTENRHBIE aINOPHTMbL ¥ IPOrPAMMEI CHHTE33 PHIUaKHEIX MEXAHI3-
MOB Ha IBM. CTpyXTypHbiil CMHTE3 MAaHUIYIIATOPOB U ONpE/IeNeH e PasMEpPOB WX 3BEHEES.
3ajanvie TpAeKTOPUHY JBIDKESHHUS CXBATA U 32KOHBI IBIDKEHUS OTAENbHAIX 3BEHbEB.

61,
181,
[9]

Yoraeit
orpoc,
SK3aMEH

2.2. Meroqn cunTe3a MeXaHnu3MOB ¢ BLICHIIMY TTAPaMIl.

UcnoBHas Teopema 3alemIeHKs I0CKKX npoduneit. CKOPOCTh CKONbKEHHS COIPSDKSHHBIX
npoGuIed. Yron nasnesnd py nepeiade IBUKeHNs BEICIIeH napoit. OcHOBHOE YPaBHCHUE
3alemienns Hpoguiel B nnddepenmansuoi dopme. Ipousponsmume IoBepXHOCTH U oOc-
HOBHEIC [I2PAMETPBI CTAHOTHOTO 3alCIUICHNS C UCXOAHBIM IIPOU3BOIAIIM KOHTYpoM. [ 'pa-
prtecKre MeTo 1B HPOIIMPOBANAS. BMUCTUTENbHBIE ATITOPUTMEI 1 IPOrpaMMbl st
IBM. KpuTepuu xa4ecTsa nepelayy IBIKSHIA MEXAHU3MAMY C BHICIIHMY [IAPAMIL.

[1],
[3],
4]

YeTHEI
oTIpoC,
IK3aMEH
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2.3. CuaaTres 3y01aThIX MEXaHU3MOB.,

Bunet 3y69aTeix MexaHu3MOB ¥ 06nacTu ux npuMerenus. OCHOBHbIE reOMEeTpUYECKHE Pa3-
MEDRL 1 KaHeCTBEHHBIC IIOKA3aTENH MTHHAPUYICCKIX nepenad. [IpuMernenne 3BM npu npo-
CKTHPOBaHuY NUTAHAPUIECKHX Iepesiad ¢ 3BONbBEHTHEIM npoduiem. Konnueckne 3yGuarsie
nepenady, 00IacTy NpUMEHEeH s ¥ X reoMeTprueckuii pacyer. Ilepenaun Hosrkora, o6nac-
TH HX TIPAMCHCHUSA W pacieT FreOMeTpUYeCKUX iapaMeTpoB. BHHTOBbIE, YepBSYHEIE U THUITO-
UJHEBIE 3y0uaThIe HepenayH.

[
(2]

YV CTHBIR
onpoc,
3K3aMeH

i1

2.4. CHHTE3 MHOTO3BEHHBIX, INTARETAPHEIX i BONHOBSIX 3y6UaThX Mepeay.
tnanerapHple 3y04aThie MEXaHU3MBL. BBIGOD cXeM IIaHeTapHBIX 3y6UaThX MEXAHU3MOR K

pacder gucen 3yOnes kosec. becCTyneHyarhle nepeiatiu ¢ 3aMKHYTHIM Ju(phepeHnanom u

2],
[3],
[4]

YCTHBIN
onpoc,
3K3aMEH




xopobku ckopocrelt. BonHoBeie 3yGuatie epenayn 1 ux TeOMETPUYECKI pacyer.

2.5. CuHTe3 KyIaYKOBEIX MEXaHU3MOB.,

Bul: v HazHavenys KynadxoBbiX MEXaHU3MOB, 3aKOH IBUIKEHHUS BAIXOHOTO 3BEHA H 610
BRIOOD NPU NPOSKTHPOBAHUY MeXaHu3ma. Kpurepun paGoTociocoGHOCTH MEXaHU3MA U pac-
H9ET er'0 GCHOBHBIX pasMepoB. CHIIOBOS 3aMEIKAHNE BBICIIEH NAaphl IPY YCKOPEHHOM JBUKE-
Hyy Tonkatensd. OupeneneHne OCHOBHEIX Pa3MEPOB MEXAHM3MA [10 JONYCTUMOMY YTy JaB-

JICHWA. OHp@I{@H@HH@ Hp@@)l/ﬂlﬂ KyJia4dKa Mo 3aJaHHOMY 34KOHY IBHXXEHUA BBIXOIHOI'O 3BEHA.

Beibop pasmepa ponuka. OcoGeHHOCTH CHETE32 KYIIaIKOBHX MEXAHM3MOB C IIIOCKIM TOJi-
KaTeneM. YUeT yIPyTrocTy 3BeHBEB [IPU IPOSKTHPOBARMY GEICTPOXOIHEIX MEXAHUIMOB. Ilpo-
FpaMMHBIE DOJNCUCTEMBI pacdeTa MeXxaHn3Mon Ha DBM.

[1],
131,
[5]

Yeruerii
onpoc,
SK3aMEH

2.6. CunTes MEXaHU3IMOB ¢ IEPEMEHHON CTPYKTYpOil.

Mexanusmer npepeisrcToro neifcrsus, [poekTupoBanye MaIbTHHCKUX, XPanoBbIX MEXaHU3-
MOB ¥ IpyTHX MEXaHU3MOB ¢ OCTaHOBAMH 3aAHHOU IPOJOIKMTeIbHOCTH. CaMoHACTpau-
BAICLHUECH, CAMOYIIPABIIIEMBIE U CAMO3aTATUBAIOIINECS MEXaHU3MEbL.

L1,
[5],
6]

Verasi
onpoc,
SK3aMEH

j—
£

2.7. pr&BH@HHG ABHMKCHHMECM HCHOJHHUTEIBHEBIX OPpradoOB MalllMHE].

Crnoxnrie MEX4HK3MbI, COCTABJICHHEIC U3 Pa3HbIX BUAOB HPOCTRIX MEXAHM3IMOB. Cornacosa-
HHUE NBUIKECHNA 3BCHLEB, G6B6I{HH®HHMX B CHCTEMY MEXaHU3MOB. Cucrema YHPpaBJIICHHA IO
BPCMEHU U IO IIYTH. HHKHOFP&MMBI U TaKTOrpaMMBI CHCTEMBI MEXaHN3MOB. CXeMbl IpoLec-
COB pa@onﬂ MAallliH. @yHKHHOHaHBHIﬂe CXEeMEI YCTp()ﬁCTB, O6’B€,Z[I/IH€HHBIX B aBToMaTu4e-
CKYIO CHICTEMY. OcHOBHEIE OHATHS 06 AJITOPUTMAax YHPARICHYS, aBTOMATHYECKIX viipaB-

JUIREOIIMX ychoﬁcTBax " CUCTEMAX aBTOMATHHEECKOTC YIipaBJicuus.

[1],
[5],
[6]

YeTHbIH
onpoc,
IK3AMEH
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4. 2 METOIEM (TEXHOHOT@M) OEY‘:{EH‘[/M 41 m{HOBAHMOHHHE
NOJAXOABI K TTPENOTABAHMIO JIMCIHATIJIIMHBI

OcHOBHBIMU MeTOHaMy (TeXHOJIOTUSME) o0VIeHNS B COOTBETCTBUU C IENBIO,
33[a9amMy JUCIUIUINHEL U HAPaBICHUSIMY Pa3BUTHA COBPEMEHHOW CHCTEMBI 06pazo-
BAHUA SBIASHOTCA:
- aeMeHTHl npobneMHore o0yueHusA (TpoblieMHOe, BapUaTUBHOE W3IOKCHUE,
YACTUIHO-IIOUCKOBBIN METOT), Peau3yeMble Ha ISKITMOHHEBIX 3aHATHSX;
- 3NEMEHTEl MHTEPAKTUBHOTG oO0yUeHUd, peanu3yeMble Ha JEKIMOHHBIX 3a-
HATUAX;
— 3NEeMEHTH Y4eGHO-UCCIeIoBaTeIECKON A TENBHOCTH, TBOPUYECKOro MOIX0/a,
peanu3yeMsie Ha NpakTUUIeCKuX 3aHSTHUAX W TpH yOPaBIIeMOE caMOCTOSTENbHON
paboTe;
- KOMMYHAKATABHBIC TEXHONOTHY, Pean3yeMble HA TPAKTUUSCKUX 3aHATHAX.

Ilpu npenonaRaHwM AUCLHUNIMHBI B COBPEMEHHBIX YCIIOBUSX SBIICTCH HE-
OGXOUMBIM TIPUMEHEHNE MYIETUMEINAHBIX, HHOOPMAIMOHHO-KOMMYHUKAITOHHBIX
TEXHONOTHN K UH(QPOBEIX MHOOPMAIMOHHBIX PeCypcoB. JIeKIHOHHbIE 33HATHS Clle-
OyeT MPOBOAWTE ¢ UCTIONH30BAHNEM KOMITBIOTEPHEIX MPe3eHTAUNH, BUACOQIIIEMOB U
Ipyrux HHQOPMAIMOHHC-WITIOCTPATHBHO-IEMOHCTPAIMOHHEIX  CPEACTE KOMIIBIO-
TEPHBLIX HHPOPMAIFOHHEBIX TEXHOIOTHH B MHTEPAKTUBHOM PEXIIME.




4.3 TPEBOBAHVA K CTY AEHTAM ITPU ITPOX O IEHUWM
ATTECTALIMM

B coorsercteuu ¢ n. 17 [Honoxernus «O texyieh artectauum»y ot 11.11.2013
NeZ9 cTymeHTHI IONMyCKAarOTCd K claqe sk3ameHa mo yuebHol nucuurummse «Teopus
MEXAHN3MOB ¥ MAIIWE» [P YCIIOBUN BBITIONTHEHUS UMY BCEX BUJIOB 3aHATUN, IIPEIy-
CMOTPEHHBIX Y4eOHbIM IIaHOM ¥ HacTosliel yueOHOU mporpamMMoif, B TOM UHCIE
NPOXOXASHUA TECTUPOBAHUA.

I'Tpy npoxoxneHun TeKyied W WTOTOBOH aTTeCcTaluy CTYASHTAM 3aIlpeliaeTcs
TOJIB30BATECH YUeOHBIMY M3NAHUAMH 110 JUCIHIUINHE, PA3JIMYHOTO DPOJa 3alCsIMU,
KOHCIIEKTaM¥, MOOUJIBHEIMYU Tele(pOHAMY U APYTUME CPEICTBAMY XPaHCHUS U Tiepe-
Iauyl uHQOpMAIIHH.

4.4 CPELCTBA TMATHOCTHUKHU 1 KOHTPOJISI KAUECTBA YCBOEHVA
3HAHVM
JUIs KOHTpOJISI 3HAHWH CTYICHTOB TIPUMEHSIOTCS CHeIYIOUHe (hOPMBIL:
1) yctHas dopma B Bufe cobeceIoBaHus Ha IPAKTHISCKUX 3aHITUAXK, YIACTHA C 0K~
JafaMu Ha CTYISHYECKHX HAYYHO- TEXHUYECKUX KOHQEPSHITUIK;
2) muceMerHast GopMa B BHAE TECTOB, NUCEMEHHBIX OTYETOB 10 PAKTHIECKUM 3aHs-
THAM, OLEHHBAas HA OCHOBE MOIYJIBHO — PEUTUHIOBOU CUCTEMBI,
3) yCTHO — nuCBMeHHas (OPMa B BUJIE OTUETCB I10 JOMAIUHYM U [PaKTUIECKUM VII-
PaXHEHMAM ¢ UX YCTHOW 3aIUTON, OTYETOB 110 Na0OPATOPHBIM paboTaM ¢ UX YCTHOM
3alIUTOM, 3K3aMeHa;
4} ycTHO — nuckMeHHas GopMa B BHJIE 3aIKTE KYPCOBOIO [IPOEKTa;
5) TexHudeckas GopMa B BH/E BIEKTPOHHEIX TECTOB.



$ MPOTOKOJ COTJTACOBAHMS YYEFHOM HPOTPAMMBI

Hazpanwe yuebHol
DUCIIUTIIMHEL, ¢ KO-
Topo#l Tpebyerca
COTJIacOBaHue

Hazpauue

xadenps

Ipennoxenus 00
W3MEHEHUIX B CO-
nepxannu yueOHoi
IpOTrpaMMBbl YIPeIK-
JeHMS BBICILIETO OO~
pa3oBaHus 0o yueh-
HOW NUCHHUIINHE

Pemenune, npuxaroe
xagenpoi, pazpabo-
TaBllied yueCHyIo
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