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BBenenue

KypcoBast pa6ora no teopuu mexanu3moB u mamuH (TMM) sBusercs
CaMOCTOSITeJIbHOM paboTON CTYJEHTA, 3aBepllarolleld M3yuyeHHe 3TOW JTUCILMII-
JuHbL. B mponecce BhIMOIHEHUST pa0OThI CTYACHT MPUOOPETAET HABBIKKU MTPUME-
HEHHSI YCBOEHHBIX UM OCHOBHBIX IOJIOKEHUN U BBIBOJAOB TEOPUH MEXAHU3MOB H
MAIlIMH JJI1 PELICHUs CICAYIOIIUX 3a]lad MPOCKTUPOBAHUS MEXAaHU3MOB Ma-
IIMHHOIO arperara:

) cTpyKTYypHBII U KHHEMATUYECKUIN aHAIN3 PhIYaKHOTO MEXaHU3Ma;

2) CUJIOBOM pacyeT phIYaKHOT0 MEXaHU3Ma.

B cooTBeTcTBUM C 3TUMM 33jjadyaMy WJUIIOCTPATUBHAs 4acThb KYpCOBOW
paboOThI COCTOUT U3 JBYX JINCTOB 4YepTexken ¢opmara Al, HAMMEHOBaHUS KOTO-
PBIX COBMAAAIOT ¢ (OPMYIMPOBKAMU MPUBEJICHHBIX ABYX MYHKTOB, @ TEKCTOBAs
4acTh paOOThl — U3 MOSCHUTEILHOM 3anucku. bojee nmoiaHo o0beM U mociea0Ba-
TEIBLHOCTh KypPCOBOTO MPOCKTUPOBAHUS OTPAKEHBI B 00pasie opopMIICHUS CO-
nepkaHus (OTJIaBJICHHS) MOSICHUTEIBLHOM 3amucKu (CM. TpWIoKeHue A), Tje
pasnmeny 3 coaep’KaHUsI COOTBETCTBYET IEPBBIN JIMCT YepTexel, a pasaeny 4 -
COOTBETCTBEHHO BTOPOU JIUCT.

KoHkpeTHOE cozpepxkaHue KypcOBOW padOThl ONpENENsieTcs] TeMaTUKON
3a71aHUsI HA MIPOEKTUPOBAHUE MEXAHU3MOB MAIIMHHOTO arperara, KOTOpOE BbI-
JTAETCSl Ha PYKU CTYACHTY. 3aJlaHue Ha KypcoByr padoty mo TMM coaepxut
Ha3BaHUs pa3padaThIBAEMbIX MEXaHU3MOB MAITMHHOTO arperara, uX KMHeMaTH-
YECKHE CXEMBbI, TEXHHUYECKNE XapPAKTEPUCTUKHU U MPEIBSABISIEMbIE K HUM TEXHH-
YyecKkrue TpeOOBaHMS, a TaKXKE JOMOJIHHUTENbHbIE yKa3aHUs, HEOOXOIUMBIE IS
MPOEKTUPOBAHHS.

1 HopmaTuBHBIE CCHLIKH

B HacrosmeM cTanmapTe MCIOIb30BaHbl CCHUIKM Ha CISAYIOIMNUE HOpMa-
THUBHBIC JJOKYMCHTHI:

I'OCT P 1.5-2012 Crangaptuzamus B Poccuiickoit @eaepanuu. Ctangap-
Thl HallMOHaJbHBIC. [IpaBuia mocTpoeHMs, U3NOKEHU, OPOPMIICHUS U 0003HA-
YeHUS

I'OCT P 1.12-2004 Cranpaptuzauus B Poccutickoit denepanun. Tepmu-
Hbl U ONpe/ieNIeHuUs

I'OCT 2.103-68 ECKJI. Ctaguu pa3paboTku

I'OCT 2.104-2006. ECKI. OcHOBHBIEC HAAIUCH

I'OCT 2.105-95. ECKJI. O0mue Tpe6oBaHUs K TEKCTOBBIM JOKYMEHTaM

['OCT 2.301-68 ECK/I. ®opmatsl

I'OCT 2.316-2008 ECK/I. I[IpaBuna HaHeceHUs HAANMHUCEH, TEXHUUECKUX
TpeboBaHM 1 Ta0IMI] Ha rpadudecKux JoKyMeHTax. OOIue moIoKeHus
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I'OCT 2.721-74 ECK/I. O603HaueHus1 yCIOBHBIE TpauuecKe B CXeMax.
O603HaueHHs 00111eT0 TPUMEHECHHS

I'OCT 2.770-68 ECKJI. OGo3HaueHus1 YCIOBHbBIE TpapuuecKue B cXxemax.
DneMeHThl KHHEMATUKH

I'OCT 8.417-2002 I'CU. EnuHniisl BETUYUH

OK 015-94. O6mepoccuiickuii kj1accu(puUKaToOp SIUHUAL] U3MEPECHUS

CTII 4.2.6 — 2004 CMK. YueOHo-Oopranu3anuoHHas JiearenbHocTh. Kyp-

COBOE IIPOEKTHPOBAHHUE.

MP Ky6I'TY 4.4.3 — 2012 CMK. YyeOHO-MeTOAMYECKAS JI€ATEIBHOCTb.
BrinyckHble KBau(UKalMOHHbIE PA0OTHI.

2 Buabl KOHCTPYKTOPCKOM JOKYMEHTAIMYU U CTAJUH ee Pa3padoTKu
B KypcoBoii padore no TMM

3aHUMasCh KYpCOBBIM MPOEKTUPOBAHUEM, CTYICHT JIOJKEH MPEACTABIATh
cebe, Kakue BUIbl KOHCTPYKTOPCKOW JOKYMEHTAIIMM OH pa3palaThIBaeT U K Ka-
Kol ctaguu paspadotku nmo ECKJ] onn otHOCATCS.

B mponecce xkypcoBoro npoektupoBanus no TMM cTyneHT onpenenser
r€OMETPUYECKUE, KUHEMATUYECKUE M JUHAMUYECKHUE BEIMYMHBI, XapaKTepH-
3yIolIMe pa3padbaTbiBaeMoOe U3/1eue — MEXaHU3Mbl MalIMHHOTO arperata. Omn-
PEeAEIA0T 3TH BEJIMYMHBI COOTBETCTBYIOIIMMU pacyeTaMu. B KypcoBoil pabore
no TMM mupoko npuMeHstoTcs rpadoaHaIuTUYECKHUE METOMbI OIpeIeIeHHUS
HEU3BECTHBIX MapaMmeTpoB. TakuMm 00pa3oM, pacueTsl, CACIaHHbIE B XOAE Kyp-
COBOT'O IPOEKTUPOBAHMS, COIEPKAT KAaK rpauueckue MOCTPOEHHUS, BBINOJ-
HS€MBbIE Ha JIUCTAaX 4YepTEeKHOM Oymaru ¢gopmarta Al, Tak U BBIUKCICHUS IO
dbopmynam, cosiepxkaniuecs B MOSICHUTEIbHON 3alluCKe K padoTe.

EcrecTBeHHO, UTO rpaduyeckue JOKYMEHTBI KypcoBoi padotel mo TMM
(ueprexu) knaccupuuupyrorces no "Buny" I'OCT 2.103 xak "Pacuetsl", koTO-
peiM 3TuM ke 'OCTom npucsoen mmdp "PP". TekcToBbIM TOKYMEHTOM SIBIIS-
etcs "[losicaurenbHas 3anucka', umeromas mudp "I13".

KypcoBoe npoekrrpoBanre no TMM npoBoAHUTCS B YUEOHBIX LENSIX U HE
3aBepIIaeT OKOHYATENIbHO pa3paboTKy KakoTo-InOO0 M3JENUs WIH €ro COCTaB-
HOW yacTu. OHO SABJISAETCS MPOMEKYTOUHBIM 3TAllOM pa3pabOTKU KOHCTPYKTOp-
ckori gokymeHTanuu U cootrBeTcTByeT mo ['OCT 2.103 HemosiHOW CTaauu BBI-
IIOJIHEHHSI 3CKU3HOTO ITPOEKTA.

3 OcobeHHOCTH O(PpOpPMIIEHUS HLTIOCTPATUBHON YaCcTH KYPCOBOM
padoThI

Yeprexu KypcoBOil pabOThI, BBHITIOIHAEMbIE IPH y4eOHOM POESKTUPOBAHHH,
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coziepkat rpaduyeckue MOCTPOCHUS, SBISIOIIMECS COCTAaBHOW YaCThIO PacyueToB.
Ot yepTexeil MPOMBIIICHHBIX U3JIEUN UX OTJIMYAET OTCYTCTBUE TaOIMIIbI COCTa-
Ba M3JENUs, €ro M300pakeHud, MH(POPMALMU TEXHOJIOTMYECKOrO XapakTepa U
JPYTUX CBEACHUN, HEOOXOUMBIX ISl U3TOTOBJICHUS U3/IEIHS.

Bce rpadguyeckue mocTpoeHus ClieyeT BBIOJHITH YETKO U SICHO KapaH-
JAIIOM Ha JIUCTaxX yepTexxHou Oymaru gopmara Al. Bece mocTpoeHus: JOIKHBI
UMETh MOSICHSIOIINE HAAMUCH (Ha3BaHUS ).

3BEHbS 1 KUHEMATHYECKHE Taphl MEXaHU3MOB IMOKA3bIBAIOT YCIOBHBIMU
rpaduueckumu o6o3HaueHusimu o ['OCT 2.770. HampaBneHust u xapaxrep
JBH>KCHUHN BEIYIIUX M BEIOMBIX 3BEHBEB MEXaHU3Ma MOKA3bIBAIOT YCIOBHBIMU
o6o3nauenusamu o ['OCT 2.721.

3BEHbSI MEXaHW3Ma B HCCIIEyEMOM IIOJOKEHUU U TOCTPOCHHbBIE Ipa-
(GbUKH OKOHYATEIHHO OOBOIST CIUIOIIHBIMA OCHOBHBIMHM JIMHUSIMH TOJIIIIH-
Hoii S = 0,6...1,5 mm (pexomenayercs S = 1,0...1,2 mm). Bce ocranbabIe mMO-
CTPOCHHUS BBITIOJHSIOT CIUTONIHBIMU JIMHUSIMHU TOIIHUHON oT S/3 1o S/2. JInaum
BCIIOMOTATENbHBIX TTOCTPOCHUI CTUpaTh HEe clieayeT. OHU JTOJKHBI OCTaBaThCS
Ha YepTexe.

OcHoBHYIO Hagnuch s yeptexed BemonHaoT no ['OCT 2.104.

O0603HaueHHUsT KOHCTPYKTOPCKUX JOKYMEHTOB COCTOAT U3 IIECTH OYKB U
neBstu uudp. IlepBbie 1Be OYKBBI CI€Ba Ha BCEX JIMCTAX OJWHAKOBBIE, 37TO KP —
KypcoBasi pabota, nocieayroimue ase — TM o3HavaroT, yTo padoTa BHITIOIHSIET-
Csl 10 TEOPUH MEXaHWU3MOB M MaiuH. [lepBbie yeThipe HHUQPHI MOMApHO 000-
3HAYAIOT: HOMEP 3aJlaHus, HOMep BapuaHTa. BMecTo ocTanbHBIX (P B Kypco-
BoM mpoekte no TMM crapsat Hynu. [IBe mocnennue OykBbl PP o0o3Hauaror
mudp T0KYMEHTOB, KJIaCCU(DUIIMPYEMBIX IO BUAY Kak «PacdeTs.

Hampumep, KPTM 10.03.00.000.PP o3HauaeT, 4TO BBINOJHSAETCA KypCO-
Basg paboTa MO TEOPUM MEXAaHW3MOB M MalluH, 3ananue 10, Bapuant 03. OTO
0003HaYE€HNE KOHCTPYKTOPCKOTO JOKYMEHTa yKa3bIBaeTCsl B OCHOBHOW HaJIH-
CH, a TAK)KE€ B pAMKE B BEPXHEM JIEBOM YTy JIUCTA.

I'pady "MacmTab" OCHOBHOW HAAMUCH HE 3arOJHSIIOT, TaK KaK JIACT
dopmata Al BMemIaeT He OJHO rpaduIecKoe MOCTPOCHHE, a HECKOIBKO, MO3TO-
My KaXJ0€ U3 HUX MOXET UMETh CBOM MacIITaOHbIN KOAh(OUITMEHT, BEIUYUHY H
Pa3MEpPHOCTh KOTOPOTr'O 3alUCHIBAIOT PSAJIOM C 3TUM MOCTPOECHUEM.

4 Oco0ennoctu opopmiieHus NosicCHUTEIbHOM 3anncku (I13)
[TosicHuTeTBPHAS 3aMUCKA COIEPIKUT CISAYIOIINE CTPYKTYPHBIC DJIIEMEHTHI:

- TUTYJIbHBIN JHCT (puitokeHue b);
- 33JJaHUE Ha IPOEKTUPOBAHUE (BBLAAECTCA CTYEHTY IIPENOJaBaTesIeM);



- pedepar (ykaszwiBaercst oobeM 13, komuuecTBO TaOIUIl, PUCYHKOB, Tie-
peUeHb YepTexel, MPUIIOKEHUH, KpaTKasi XapaKTepUCTUKA U pe3yiabTaThl pado-
ThI - COTJIACHO MPWJIOKEHUIO B);

- cozieprkanue (MpuitokeHue A);

- BBE/ICHUE;

- HOPMATHUBHBIE CCHUIKU;

- OCHOBHAsl 4acTh KypCOBOM paOOThI BBIMIOJIHIETCS B COOTBETCTBUM C pe-
KOMEHJALUAMH Pa3/IeJoB S — / JaHHBIX METOJMYECKUX yKa3aHUMH;

- 3aKJII0UeHUE (IPUBOASTCS OCHOBHBIE PE3YJIbTaThl padOThI);

- CIIUCOK HCII0JIb30BaHHBIX HCTOYHUKOB,;

- IPUJIOKEHUS.

B I13 mpuBoasT onucanue rpaduyecKux MOCTPOCHUI, OSICHEHUS K aHa-
JUTUYECKUM pacueTraM, 000CHOBaHHME MPUHATHIX MOJIOKEHUN W PacueTHBIX Be-
JINYUH.

Texct pykonucu 113 BBINOTHSAIOT YEpHUIAMU TEMHOTO I[BETA HA JIMCTAX
oenoii ucuert Oymaru opmara A4. Jlormyckaercs (110 COTJIACOBAHUIO C MPEMO-
naBareneM-KoHcylbTanToM) [13 opopmiste Ha kommbroTepe. Cxembl U TaOIu-
bl pa3pelaeTcss BbINOJHATH KapannaamoMm. Jluctel 113 cnegyer odopmiars ¢
pamkoii. Homep nucra 113 yka3biBaeTcsi B HMKHEH NpPaBOM 4YacTH OCHOBHOM
Haganucu. Tutynenbelid uct 113 (mpunoxkenre b) MOXHO coBmenaTh ¢ 00JI0XK-
KOH, KOTOPYIO M3rOTaBIMBAIOT U3 OoJiee TIIOTHOM Oymaru, Harpumep, U3 Bart-
maHa. Bropoit nuct II3 — 3aganue Ha KypcoByio paboTy.

Bce octanbHble TpeOoOBaHUS, KOTOpbIE HEOOXOIMMO COONIOAATH MPHU
odopmienunu I13, uznoxenst B 'OCT 2.105 u 'OCT P 1.5.

O6mwem I13 kypcosoit paboTtsl coctasisieT 10 30 ctpanul popmara A4.

5 CTPYKTYpHBIH aHAJIU3 PbIYAKHOT0 MEXaHHU3MA

CtpykTypHOH (MPHUHIIMIIMAIBHONW) CXEMOM Ha3bIBa€TCS CXeMa C YyCJIOB-
HbIM 0003HAaYEHHUEM 3BEHbEB UM KMHEMATHYECKUX Map 0e3 yKa3zaHHUs pa3MepoB
3BCHBLEB.

CTpyKTypHBIM aHAJIU3 — OIPEICIICHUE CTPOCHUS MEXaHU3Ma, T.C. pelle-
HUE, U3 KaKUX MPOCTEUIINX TPYII OH COCTOUT U B KAaKOM TOPSIIKE 3TH TPYIIIIbI
3BEHBEB MIPUCOCAUHSIOTCS IPYT K IPYTY.

ITo JI.B. Accypy MexaHu3M cOepKUT (PUCYHOK 1):

- IEPBUYHBIN MEXAHWU3M, COCTOSAIIMN U3 MOJABHKHOTO 3B€HA U CTOMKH C
YHUCJIOM cTerneHer cBo0o bl W=1, 9acTo ero Ha3pIBalOT IPYNIONA HAYaIbHBIX
3BeHbeB (['H3);

- rpy1Ibl HyJeBo# noasmwkHocty ¢ W=0 (rpynmy Accypa).

CTpyKTypHBIN aHAJIN3 MPEeABaAPACT KHHEMATUYECKOE M CUIIOBOE UCCIE0-
BaHME JIIOOOTO MEXaHNU3Ma, ONIPEACIISIET UX MOPSIO0K U CIIOCO0.
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80°

lpynna Accypa W=0 lpynna Accypa W=0

[pynna HavyanbHbix 38eHbes W=1

0
6/ 7; A/nm

Pucynox 1 — CTpyKTypHbIN aHAIM3 MEXaHU3Ma



ITopsnok CTPYKTYpHOTO aHaIu3a:
1. OnpenensroT YUCIIO CTENeHe CBOOO01bl MeXaHu3Ma (TIJIOCKOT0) 10
dbopmyie I1.JI. YebObieBa

W =3n-2p;-p,,
rac n - YUCJIO IMTOABUKHBIX 3BCHBECB,
p5 — YUCJIO KHHEMATHUUYCCKUX nap 5-F0 Kﬂacca;

p4 — YUCJIO0 KWHEMATHUYCCKUX I1ap 4-ro knacca.

2. HaznagaroT rpyniy HadanbHbIX 3BeHbeB ¢ W, paBHoii W MexaHmn3Mma,
3. Orcoemunstor rpynmnbl Accypa (W=0), HaunHas ¢ HanboJiee OTAaJICH-
HOH OT IpyNIIbl HAYAJIbHBIX 3BEHbEB (PUCYHOK 1).

[IpuMmeuvanus
1 Kunemarnueckuii aHaJIi3 MPOBOAT B OPsAKE, 0OPaTHOM CTPYKTYPHOMY aHAJIH3Yy.
2 CuioBoe ucclieIoBaHuE IIPOBOJAT B OPSAIKE MPOBEACHUS CTPYKTYPHOTO aHAIM3a.
3 st Bcex cxeM B KypcoBoii pabdore (pucyHok 1) n=5, ps=7, ps=0, W=1 u ctpoenue mexa-
HU3Ma UMEeT BUL:
- 3BeHbd 4 u 5 — rpynmna Accypa, W=0;
- 3BeHbs 2 U 3 — rpynmna Accypa, W=0;
- 3B€Hbs | 1 6 — rpymnna HavajabHbIX 3BeHbeB, W=1.

6 KnnemaTnuyeckuii aHAJIU3 PbIYAKHOTO MEXaHU3MA
(mepBblii JUCT HJUTIOCTPATUBHON YaCTH KYPCOBOH padoThI)

6.1 IlocTpoeHue COBMEIIEHHBIX NMJIAHOB MOJI0KEHUIT MeXaHUu3Ma

[Ton miaHoM MexaHuW3Ma MOHUMAETCs ero rpaduyeckoe M300paKeHue B

BbIOpaHHOM MacITade L (% M), COOTBETCTBYIOIIIEE OMPEACICHHOMY IMOJI0XKe-

HMIO HayalbHOro 3BeHa. Ilox macmtaboM g4 OyneM MOHMMAaTh OTHOLIEHUE UC-

THHHOW JUTMHBI 3BeHa (M) K OTpE3Ky B MM, M300paxkaronieMy 3T0 3BeHO. [lis
OIpE/IC/ICHUS] YMCIIEHHOTO 3HAY€HUsl OTPE3KOB 3BEHbEB HEOOXOAMMO €ro uc-
TUHHBINA pa3Mep pa3fenuTh Ha BHIOPaHHBIN MacITad JUIMHBI.

Ha nepBom nucte KypcoBoit paboThl cTposiT OT 6 10 12 COBMEIICHHBIX
IUIAHOB MEXaHn3Ma (110 YKa3aHHUIO PYKOBOJAMTEIS MIPOEKTa). 3a HadajabHOE (HY-
JI€BOE) MOJOKEHHE MEXaHU3Ma yI00HEee BCEro MPUHATH OJHO U3 ABYX KpalHUX
MOJIO’KEHUH, OT KOTOPOro HAUMHAETCS pPabOUnit X0 !

- C)KaTue, HarHeTaHue — JJI1 KOMIIPECCOPOB;

- pacummpeHue — i ABUrateneii BuyTpenHero cropanus (JIBC).



Ilpumep - IlocTponuTh BOCEMb COBMENICHHBIX IUNIAHOB MEXAHU3Ma KOM-
npeccopa 1o ciaeayrowmm aaaubv: 1, =60mm = 0,06 1

| e =lac =250mm =0,25n; f=80° (pucynok 2).

= Q007 lw/mi]

Pucynok 2 — [i1aHbl MOJIO)KEHUH MEXaHU3Ma

Pewenue

N306pasum iuMHy KpuBolmna Ha dveprexe orpeskom (OA = 60mm
(BeCh YEpPTEX MEXaHM3Ma JIOJDKEH 3aHUMATh MPHMEPHO % YacTh JIMCTA).

Macmtab mianoB MexaHu3Ma OyzieT paBeH
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,ulzlo—A:@:O,OOl M
OA 60 MM

Torna orpesku, KOTOPHIMHU OYAYT NU300paKeHbI 3BEHbS 2 U 3 Ha YepTexKe,

OyIyT paBHBI

AB = AC = 1ae _ 0.2
4 0,001

=250 vmm .

N306paxkaeM MeXaHU3M B KpaltHUX MOJIOKEHUSAX, T.€. TAKUX, KOT1a BEI10-
MBI€E 3B€HbsI 3 U 5 MOT'YT JBUTATHCS TOJIBKO B OJJHOM HaIPABJICHUH.
C 5701 Henpo 1poBoauM OKpyx)HOCTh paguycoM OA =60.mm u name-

uaem Hanpasisioue [ — f u ['—[' nemwkenus nopuiHeit 3 u 5 mox yriom
B=80°.

OpnHo kpaitHee (BepXHee) MOJIOKEHHE Modydaercs, eciiu u3 Touku O cie-
J1aTh 3aCEUKy Ha HaNpaBJsIOUIEH 3BeHA 3 paguycoM (OA + AC ) =60+ 250 =
=310 mm . JIpyroe kpaiinee (HUKHEE) MOJIOXKEHUE IOTYYAETCS 3aCEUYKOM pa-
JHYCOM (AC — OA) =250-60=190 mm.

[Tonyuaem BepxHtow (BMT) u auxHioro (HMT) MepTBble TOUKH MaKCH-
mMyMma. PaccTostHre Mex 1y HUMH Ha3bIBa€TCSl XOJOM MOPIITHS

H=S, us =120-0,001=0,12n,

rne S; =120 mm — yeprexHbiit pasmep xoxa.

Pabounit xox "Haunmnaercs or HMT. IlomoxeHne TOYkM A, COOTBETCT-
Bytomee HMT, o60o3naunm mudpoii 0.

3aTeM JeJIUM TPACKTOPUI0 TOYKM A Ha paBHbIE 4YacTU (IIECTh, BOCEMb
WIM JIBEHA/IATh) B CTOPOHY BpaiueHus Kpupommna OA.

MeTonoM 3acedeK CTPOUM BCE OCTAJIBHBIE IIJIaHbI IMOJOKEHU MEXaHU3Ma
TOHKUMU JIUHUSIMHU.

6.2 IlocTpoeHue MIaHOB CKOPOCTEil

OnpeneneHue CKOPOCTEM TOYEK MEXaHU3Ma MPOBOJMTCS METOJOM ILIa-
HOB ckopocteil. [lman ckopoctu mpeacraBisieT co0oil rpaduueckoe pereHue
BEKTOPHBIX ypaBHeHWi. [locTpoeHre HaunHaeTcs u3 obuiel Touku B, , Ha3bI-
BAaEMOM MOJIFOCOM IU1aHa cKkopocTeil. CKOpOCTh B MOJIIOCE paBHA HYJIIO.

[Topsimok ompenenaeHusi CKOPOCTEN TOUEK 3BEHHEB 00PATEH CTPYKTYPHOMY
aHaJIn3Yy:

1. OnpenensroT CKOPOCTh TOUYKH A HayaJabHOTrO 3BeHa 1.
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2. OnpenensatoT ckopocTH mapHupHbIX Touek B u C rpynn Accypa B mo-
PALIKE UX MPUCOECIUHEHUS K HAYAJIbHOMY 3BEHY;
3. OnpeaensoT CKOPOCTH APYTrUX TOYEK rpynn Accypa, Hanpumep, IeH-

TPOB MAacC 3BEHbEB S, , S, HCIONB3YsI TeOPEMyY MOJOONSL.

PaccmoTpum mocTpoeHue 1aHa CKOpOCTel B OOIEM BHIIE Ha MpUMEpe
MeXaHHU3Ma IMOPITHEBOTO KOMITpECcopa B TOJ0KeHUH 1 (pucyHOK 3):

1. OnpenensieM CKOPOCTh TOYKU A HadanbHOTO 3BeHa V 5, M/C

v, = o,
= . a) — —,
AT loa @ =loa" 54
rie N, —4acToTa BpalleHUs KPUBOIIMIIA, 00./ mun;
lop — nMHa KpuBoOWMMA, M.
3,14-960
V,=006-——=6,03m/c.

U3 nomoca B, mmana ckopocreii otkianpiBaeM otpesok R, a =100 mm

nepneHauKyiapHo OA B HallpaBJIE€HUU BpAIllEHUs 3BeHA 1, KOTOPHBIN MpeacTas-
JsieT B MacuTabe CKOpOCTh TOUKU A.

2. OnpegensieM MacIuTad MjaaHa CKOPOCcTed [, , M—/C
MM
V
= 093 506
R,a 100

3. OnpenernsieM CKOPOCTh TOUKHU B rpyribl Accypa (3BeHbs 2,3).
CocrapiisieM BEKTOPHOE YPaBHEHHE

\E:

<

+ BA 1

=]

rJie V_B || B— - ckopocts TOuKHM B;
\/_A 1 OA - ckopocts ToukH 4;

Vg L BA - otHOCHTENBHAS CKOPOCTH TOUKH B BO BpaIaTebHOM BH-
KEHUW OTHOCUTEIHLHO TOUKHU A;

B ypaBHEHHMHU BEKTOD, MOAYEPKHYTBIA IBYMs JHHHMAMH, U3BECTEH II0 Be-
JIMYMHE ¥ HANPABJIEHUIO, & MOMYEPKHYTHIA OJHOM — M3BECTEH TOJBKO 110 Ha-
TIPaBJICHUIO.

3BECTHO, YTO BEKTOPHOE YPAaBHEHHE C IBYMs IIEPEMEHHBIMU PELIACTCS
rpaduaeckn. M3 Toukn a KoHI@a Bektopa V, HpoBOAMM JMHHIO BeKTOpa Vg,
NEPHEHANKYJIAPHO AB.
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[lnaH ckopocmel Mexaxuyma

[InaH [JCKOPEHLL MEXTGHLIM
M= 006 lic -1 a

U= 865 b2

_.f L_
agy o,

Y

Pucynok 3 — [imansl ckOpocTel U YCKOPEHU I
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3arem uepe3 montoc B, mpoBoxuM nmHUIO AeiicTBus BekTopa Vg mapai-

nenbHO Hanpasisiomein  — . Tlepeceyerne 3TUX MPAMBIX JaeT TOUKY «b».

OTtpe3ox (Pv b), MM, TIpeCTaBIsieT coboil B MaciuTabe ckopocts Vg Touku B, a

OTPE30K (ab), MM, OTHOCUTEJIbHYIO CKOPOCTh Vg, TOUYKH B OTHOCHTEIBHO TOY-
Ku 4.
Cxopocru Vg u Vg, , M/c, paBHBI

Ve =(R/b)- 4, =88-0,06=5,31,
Ve =(ab)- 4, =65-0,06=392.

4. Onpenenum ckopocTh Touku C rpynnsl Accypa (3BeHbs 4 1 5).
CocTasisieM BEKTOPHOE ypaBHEHHUE

+Vea

<
\f'

rie VaLOA;Vca LCA:Vc ||,B'—,B'.

Pemaem 310 ypaBHeHHe rpaduuecku. K Bekropy vV A (TOYKa «a») BEK-
TOpPHO MpUOaBIsIEeM BEKTOP VCA T.¢. 4ePe3 TOYKY «@» HPOBOAUM HPAMYIO,
TePIEHIMKYIAPHYIO AC. Tak kak cymMmma BEKTOPOB VanVea paBHa BEKTOPY
vV c, To yepe3 nomoc B, mpoBoxuM nuHUIO BeKTOpa Ve napajuiebHO Hamnpas-

msromed f'—'. B nepeceuenun 3THX MPAMBIX MOJNYYAEM TOYKY «C». OTpe3oK
(Pv C) n300paxaer B Macirade, ckopocts Vi Touku C, a 0Tpe30K (ac) — OTHO-
CHTENBHYIO CKOPOCTh V(5 Toukn C OTHOCHTENBHO TOUKH A.

Cxopoctr V¢ u V,, M/C, paBHBI
Ve=(Rc) u =65-006=392,
Vs =(ac)- 4, =65-0,06=3,92 .

5. Onpenersiem ckopocti Vg, u Vg, 1eHTPOB Macc 3BeHbeB 2 1 4 (TOUYKH

S, u S,) no reopeme moxo6wHsL.

Teopema nogoOus riacut: ¢urypa, oOpa3oBaHHasi JIUHUSIMU, COCIUHSIO-
IIMMU TOYKHU OJHOTO W TOTO K€ 3B€Ha, U (urypa, oOpa3oBaHHas JIUHUIMH, CO-
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SAVHSIONMMI COOTBETCTBYIOIINE TOYKM HA TUTAHE CKOPOCTEH, MOAOOHBI IPYT
apyry. B Hamem npumepe ¢urypsi 38eHbeB 2 (AB) u 4 (AC) npeacTaBisioT co-

6oii mpsimbre uHKUK. LleHTpsl nx Macc S, u S, nexar Ha 9THX mpsAMbIX. [1o-

3TOMY M TOYKH S, M S, Ha IUIAHE CKOPOCTEH OyIyT HaXOAUTHCS HA DTUX Ips-
MBbIX, a UX MOJIOKEHUE ONPEIETSAETCS U3 YPaBHEHUN TOI00US, MM

AB _ ab AC _ ac
AS, as,’ AS, as,
— __AS -
O as, =ab—2 as, —ac—=+,
A AB “~AC

B yacTtHOM citydae, Korja LEHTphl Macc S, U S, HaXOAATCA Ha CEpeluHE
3BeHbeB AB 1 AC, TO M TOYKH S, U S, HA IIaHE CKOPOCTEW HAXOIATCA Ha Cepe-

AUHC OTPE3KOB ab u aC, COOTBETCTBCHHO.

Coenunsist Toukn S, u S, ¢ nomocom P, , momydaem otpesku (Pv 82) I/I

(Pv 84), npezacrasisonme B Macmrabe ckopoctu Vg, u Vg, , M/c

Vsz=(Rs, ) 1, =88-0,06 =531,
Vse=(RS,) 14, =78-0,06 =4,7.

6. OmpenensieM yriioBble CKOPOCTH IIATyHOB 2 U 4.

-1
VYTI10BBIE CKOPOCTH W), U (), C ~, paBHBI

o, =Ven _392 55
1y, 025
w0, = Ve _392 157
., 025

HaHpaBHeHI/Iﬂ C()2 u a)4 JICTKO ONpPCACIINTD, CCJIN MCPECHCCTN CKOPOCTb

V Ba B TOuKy B miaHa MexaHu3Mma, a ckopocth V ca B Touky C IuiaHa mexa-
HU3Ma M [IOCMOTPETh, B KAKOM HAIIPABJIEHUH OHM BPALIAIOT 3BEHbs 2 U 4, COOT-
BETCTBEHHO, OTHOCUTEIBHO TOUKH A.
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6.3 IlocTpoeHue MJIAHOB yCKOPEHUI

B kypcoBoit paboTe CTpOUTCS TOJBKO OJIMH IUIAH YCKOPEHUH JUisl MOJIO-
YKEHUs, COOTBETCTBYIOIIETO paboyeMy X0y BEJIOMOIO 3B€Ha U KOTOpoe OyAeT
3aTeM MOJABEPTHYTO CHIOBOMY HMCCJIEIOBAHHUIO HAa BTOPOM JIMCTE IpaduuecKoit
4acTH paboTHI.

OmnpeneneHue yCKOpEHUH TOYEK MEXaHU3Ma MPOBOJUTCS METOJIOM Iia-
HOB YCKOPEHHI, KOTOpbIE MPEICTaBISIOT co00il rpaduyeckoe perieHre BeKTop-
HBIX ypaBHeHui. [TocTpoeHne HaunHaeTcst u3 obiueit Toukn P, , HazBaHHOI mo-
JIOCOM ITUTaHa YCKOpPEHUM. Y CKOpeHHe B 3TOM Touke paBHO ().

[Topsinok onpeneneHus: yCKOPEHU TOUeK 3BEHbEB MOJHOCTHIO COBMAIAET
C TAKOBBIM IIPU OMPEICIIEHUN CKOPOCTEM.

PaccMoTpuM mocTpoeHue miiaHa yCKOPEHU# B O0ILEeM BHJIE Ha MpPUMEpE
MeXaHH3Ma IMOPITHEBOTO KoMIIpeccopa (pUCYHOK 3)

1. Onpenensem yckopeHUE TOYKH 4 Ha4aJIbHOTO 3BEHA.

VYckopenue Touku A, KOTOpas COBEPIIAET BpAILATEIbHOE IBHKEHUE C
eHTpoM B Touke O, B 00111eM cilydae paBHO

A Al At
a,=aj+a,,

n
raie  a, — HOPMAaJlbHOE YCKOPEHHME, HanpaBJIeHHOE K Touke O,

t
A, — TaHICHIMAJIbHOE YCKOPEHHME, HAIPABJICHHOE IEPNEHAMKYIIIPHO
kpusomnity OA B CTOPOHY yTIJIOBOTO YCKOPEHHUS & .
[To 3amanni0 Ha KypCOBYIO pabOTy KPHMBOUIUI BpallaeTcsi C MOCTOSSHHON

YITIOBOH CKOpOCTBIO (0 = CONSt, T.e. a; = 0. CnenoBaTenbHO, yCKOPEHHE
TOYKHU A OyAeT onpeaensaTbes mo Gopmye

n
a,=a"=l., @ =,]%2]|,
A A OA 1 OA 30
4 YUCJIICHHOC 3HAYCHIHC, MC_Z ) paBHO
2
a, =0,06- % — 605,8.

2. Beibupaem Ha depTexe MONIOC [UIaHA YCKOpeHHil Touky P, u oTkia-

JBIBAEM OT HEE OTPE30K (Paa)= 70 mm, o6o3HauaroIMiT BEKTOp 8, , Hapai-
nenbHO OA B HampaBlIeHHMH OT TOYKM A K Touke O (Tak Kak YCKOpEHHE

a _ ah
A, = A, ABIAETCS LEHTPOCTPEMHUTENBHBIM).
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. mlc?
3. Onpenensiem MacmTad MiaHa yCKOPEHUH, ,

MM
ya=ﬂ=605’8=8,65.
P.a 70

a

Haxongum yckopenune Touku B, penias BEKTOPHOE YpaBHEHUE
P t

rie  a, || f—f - abCcomoTHOE yCKOPEHHE TOUKH B;

n
aBA — HOPMAJIbHOC YCKOPCHHUEC TOYKHU BO BPAIATCIIbHOM ABMKCHUH B

n
OTHOCHTEIIBHO TOUKH A, BeKTOp 8g, || BA 1 Hanpasnen ot Touku B K Touke A4;
—t
a B4 — TAHTCHIIMAJILHOE YCKOPEHUE TOYKU B BO BpalllaTeIbHOM OTHOCH-

t

TEJIHOM JIBI)KCHHH OTHOCHTENBHO TOUYKH A, BekTop Ag, L BA.

n -2

3HaueHue Az, , MC °, ompezaenseM mo GopmyJe

2 2

Vv 3,92
n BA

oA=L 0,25

AB 1

Pemaem BEKTOpHOE ypaBHEHHUE rpauIeCKU B BBIODAHHOM MaciuTade fi, .

=61,43 .

Jns 5TOro M3 KoHLIA BeKTOopa d, (TOYKAa «a») NPOBOIAMM OTPE3OK

an||BA, kotopbiii B npuHATOM MaciTaGe [, n306paxkaeT yckopeHnue g, .
JInmuHa 3TOro OTpE3Ka paBHa,
— ag, 6143
an=-BA =

=71mm.
U, 8,65

—t
Yepes NOMyuyeHHYIO TOUKY «N» IPOBOJIUM JUHUIO d B4 MEPIEHIUKYISIPHO

AB. 3arem uepe3 momoc P, mpoBoamM mpsiMyro HepIeHIMKYISIPHO Harpas-

nsrowet S — [3, T.e. 110 HampaBJICHHIO YCKOPEeHust TOUKH B (ag ).
B nepecedeHun 3TUX NpSIMBIX HOJYYHM TOYKy «b» — koHel BekTopa yc-

KopeHust Touku B. OTpe3ok (@) n300paxkaeT yckopeHue Touku B (dg ), a oT-

— —t _
pe3oK (nb) — YCKOpEHHE d 4. Y CKOpEHUs, MC 2, PaBHBI:

ay = (P.b)- 1, = 44-8,65=3808,
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al, =(nb)- 1z, =53-8,65=1458,7.

5. Onpenenum yckopenue Touku C, COCTaBsisl BEKTOPHOE ypaBHEHHE

- = —t

ac =aa -+ ac dca +dca,

re  ac || BB, aca||CA, aca L CA.

n -2
3HayeHUE yCKOPEHUs A , MC ~, ONIPEAeseM 1o Gopmyiie:

g Ve _392°

= —614.
“ 1. 025

PemaeM BekTOpHOE ypaBHeHHE rpaduyecku. st 3Toro yepes TOUKy «a»
MIPOBOJIUM MpsIMYI0, TTapaiienbHyl0o CA B HampaBiieHMU OT TOYKH C K TOUKe A,

U OTKJIQJIbIBAEM Ha HEHl OTPe30K (an'), MPEACTABISIONINN B MaciiTade ycKope-

HUE Hg - JJIMHa oTpesKa (a_n') paBHa

a_n'zaﬂ:614—7ljww
L 865

Yepes MOAydeHHYIO TOYKY N' HPOBOIMM JIMHUIO JEHCTBUS YCKOPEHHS

—t
aca L CA, a gepes nomoc mnana yckopenuii P, — nuHunro, napamnensHyto Ha-

npasisiomieii f'—3'. B nepeceyeHnu STUX MPAMBIX MOJIYYaeM TOUKY «C». 3Ha-

YEHUSI HEU3BECTHBIX J0 3TOT0 YCKOPEHUN PaBHBI, mc™?
—(P,c)- u, =46-8,65=3981,
al, =(n'c)- u, =53-8,65=458,7.

YCKOpEeHHSI TOYCK LEHTPOB MacCc S, U S, ONPEAENSIOTCs 110 TeopeMe

HO,Z[O6I/IH AHAJIOTN4YHO OIIPCACICHHUIO CKOpOCTGI\/’I OTHUX TOYCK.
COC,Z[I/IH}ICM JIJMHUAMMH Ha IIJIaHC yCKOpeHI/II/I TOYKH «a» U ((b» «a» U «C» u

3aMepsieEM BEJIMYUHEI OTPE3KOB (ab) (ac).
[TosokeHHne TOYEK HA IJIAHE YCKOPEHUM HAXOUM U3 TIPOTIOPIIUN:
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—  —AS — —AS
oTKyza @Sy = abA—I32 (mm); ass= acA—C‘} (mm).

IIpoBoas u3 nomtoca P, otpesku (Pa S, ) u (PaS 4 ), HaXOJIUM YCKOPEHHUS
touek S, u S,, mc™

as, =P.s,- 11, =52-8,65=450,

a,, =P.s, 1, =53-8,65=4587.

7. OnpenensieM yriioBbl€ YCKOPEHHUsI 3BEHbEB 2 U 4. BennunHbl yriioBbIX
L A2
ycKopeHu#l, C ~, paBHBI:

_ Ay 4587 _ oo

1y, 0,25 ’

g, =8 4987 _joac
l, 0,25

I[J'IH OIIPCACICHUA HaHpaBHCHI/Iﬁ 82 )41 54 HCO6XO,Z[I/IMO INEPEHECTH C I1J1a-

—t
Ha YCKOPEHHMM OTHOCHUTENIBHOE YCKOPEHUE d B4 B TOUKY B, a OTHOCUTENBHOE YyC-

—t
KOPEHUEC dCcq4 B TOUYKY C nnana mexann3ma. CommocTaBiIsis HaIIpaBJICHUA (W U &

JUIsl 3BEHBEB 2 U 4, ornpesensieM, KaKol BUJT IBUKEHHUS, YCKOPEHHOE UJIU 3aMe/l-
JIEHHOE, COBEPIIAIOT 3TH 3BEHBbSI.

6.4 JlmarpamMMmbl ABUKeHHUsI pa00o4ero opraHa

Kunemarndyeckue auarpaMMbl IPEJACTaBISIOT c000# rpad)uku 3aBUCHUMO-
CTH IyTH S(t), CKOPOCTH V(t) U YCKOPCHHS a(t) OT BpPEMEHH ISl TOYEK
3BEHBEB.

B kypcoBoii pabote 3a Takyto TOuKy npuHumMmaercs Touka B umu C pabo-
yero opraHa (3BeHo 3 wiu 5). JluarpaMMebl CTpOSITCA B MPSMOYTOJIBHOM CUCTEME
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koopauHar. [1o ocu abciyice OTKIaABIBAIOT OTPE30K, MPEACTABISIONINI CO00i B
Macmirabe [, Tepuoj BeAyLero 3BeHa (BpeMs OJHOro 000poTa), a 1o OCH Op-
JMHAT — OTPE3KU, KOTOPbIE B MaclITade MPEACTaBISAIOT COO0M MyTh, CKOPOCTh U
YCKOpPEHHE 3aJaHHOM TOYKHU B TAHHBIM MOMEHT BPEMEHH.

Bce Tpu nuarpammel pacrnosaraiotcs 0JHa Mo APYyroil ¥ MOryT ObITh I10-
CTPOEHBI CIETYIOIIUMHA METOIaMU:

1) rpaduyeckuM MeTOAOM (HCIOJb3yeM IUIAHBI IOJIOKCHHH U CKOPO-
cTei);

2) meToaoM rpaduueckoro auddepeHIMpoBaHus.

[To pemenno pyKOBOIUTEINSI KHHEMAaTHIECKUE THArpaMMbl MOTYT OBITh
TIOCTPOEHHI 110 OJTHOMY M3 JIBYX BapHAHTOB.

Bapuanrt 1

a) AMarpaMmy S(t) CTPOSAT C UCIOJIb30BAHUEM IUIAHOB TOJIOKEHHUN Me-
XaHU3Ma;

0) mmarpammy V (t) nosyyaroT rpaduueckuMm nuddepeHImpoBaHueM
(MeToa XOpa WK KacaTebHBIX) rpaduka S(t);

B) JHarpammy a(t) nojydaroT rpaguueckuMm audQepeHunpoBaHueM
rpaduka V ('[)

Bapuant 2

a) AuarpamMmbl S('[) u V (t) CTPOSIT, UCIIOJIB3YS JIJIsl TOTO TUIAHBI CKOPO-
CTEH U MOJIOKEHUN COOTBETCTBEHHO;

0) auarpammy a(t) noyiyqatoT rpadpuyeckuMm AuddepeHurupoBaHuEM
(MeToa KacaTeJIbHBIX WJIH XOP/).

Ilpumep - IlocTpouTh KUHEMATUUECKUE AUarpaMMbl IyTH 1)1 TOUku B
3BeHa 3 MeXaHu3Ma MOPUIHEBOTO KoMIipeccopa (pucyHok 4). Pemenue mpose-
JIEM B OOIIIEM BUIIE.

Pewenue

1. TTocTpoeHHe uarpaMMBbl yTH Sg (t):

a) 1Mo ocH abcLUCC OTKIAAbIBAEM OTPE30K, BHIPAXKAIOIINI BpeMs OJTHOTO
obopoTa kpuoiumna. [nmuny orpe3ka npuHuMath nopsijaka 180....240 mm, mis
MOJIYY€HUS BBIPAa3UTENIbHBIX IPadUKOB;

0) meauM 3TOT OTPE30K Ha PaBHBIE YaCTH, YUCIIO KOTOPHIX (6, 8, 12) paB-
HO YKCIIY TTOJIOKEHHUI MEXaHU3Ma;
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Pucynok 4 — Kunematudeckue auarpaMMel
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B) onpenersieM MaciuTab mo ocu {. Hanpumep, mpu BocbMH TIaHAX I10-
JnoeHuii MaciuTab BpeMeru, ¢ [ MM
T _ %Kp

=08 0-8 "

rae 1 — Bpems 0HOrO 000POTa KPHBOILKIIA;

0 —8 - pasmep, MM, H3006paXkaroIMil JAHHBIA NEPHO B MACIITAOE.

Ecnu o ocu abcuuce oTKIaabIBaeM HE BpeMs, a YIJIbl () IOBOPOTa KpH-

BOLIMIA, TO MacmTad, pao | mm,

) 0 ocu opauHAT oTknaxsiBaeM orpeskun 1—1', 2—2' u 1.1, paBHbIE

paccTostHusM OT Touku B 1o cBoero kpaiinero nosoxenus |0—1,0—2) B mac-
mrabe L.

Eciu xox Toukn B Ha mnanax monoxennit Hg >60...70 mm, To MoxHO

NPUMEHUTE g = (4. B npotnBHOM ciiydae yBemmuuBaem otpeskn 0—1,0—2

B «K» pa3 tak, uro6sl monyunts Hg >60 . TIpu aT0M Macira® guarpamMmsl

nepemenieHnii s Oynet pasen, M/ mm,

yal
Hs K’

2. IlocTpoenne nuarpaMMel yCKOpEHHUH Ay (t)
PaccMoTpuM npuMep OCTPOEHHsl JUarpaMMbl YCKOpeHHid Touku B g (t)
rpadugeckum nuddeperipoBanrem rpaduka ckopoctr Vg (t) METOJIOM Kaca-

TEJIbHBIX.
a) B toukax 1',2',3"... rpaduka Vg ('[) IPOBOJIMM KacaTelibHble K KpH-
BOM,
) OTKJIaIpIBacM Ha OCH abCLHCC AMarpaMMbl Ag ('[) BJIEBO OT Hayalia Ko-

opauHar mpousBonbHON mauHbl orpesok OP = H | maspiBaemblii momocHbiM
paccrosiHieM, a Touka P — nmosocom.
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Jlist nonyvenust rpaduka ag (t) PUEMJIEMBIX Pa3MEPOB (MaKCUMaJIbHAs
opmuHata Y., =60.m). ITonoxenne momoca P mMoxer OBbITH ONpEIEseHO,

€CJIM IPOBECTH NPAMYIO JIMHHUIO, NAapaJIEIbHYI0 CAMOM KPYTO HAKIOHEHHOMN Ka-
caTelnbHOM Tak, YTOOBI OHA IepeceKaa MpoaoKkeHue ocu t B Touke P u ockb ye-
KopeHui Ha BoicoTe Y. =60 .1m.

B) u3 Touku P mpoBonum mnyuu P-1, P-2 u T.11., mapanienbHble KacaTelb-
HBIM JI0 IIEPECEYEHHS C OCBIO OPIUHAT;

I) OT IOJy4EHHBIX HA OCH OPAMHAT TOUYEK IPOBOAMM MPSAMEIE, Hapal-
JIENbHBIE OCH abCLIUCC, 10 IEPECEUEHHS C COOTBETCTBYIOIUMH OPIMHATAMU,

n) nonydennsie Toukn 1',2",3"... u T.1. coenuHseM MIaBHON KPHMBOI,

KOTOpasi IPEJCTABIAET AUarpaMMy yCKOPEHUH ag (’[);

-2
e) MaciuTab 1o ocu opauHar, Mc - | MM, Haxomutcs no Gopmyie

,Ua_luv

4 H
Ecniu 1o ocu abclce OTIOXKEHBl yIbl [OBOPOTa KPHBOILIMIIA,
)
mc < | mm, To macmTab:

_ Dy

1,
,H

[Ipumeuanue- Eciuno pemeHnio pyKOBOIUTENS HCIIOIB3YETCS BApUAHT | MOCTpOeHUS
KHHEMATUYIECKUX JIHarpaMM, TO TI0C/Ie OCTPOEHHUs rpauKa nepemMenieHus S, (’[), OH
rpadudecku auddepeHnupyercs TOYHO TaK e, KaK OMUCAHO BBINIE, U MOJY4aeTCs
rpaduk ckopoctu V (t)

Macmrab cKkopoCTH P 3TOM OIPEAEISIETCS 3aBUCMOCTBIO

Hs
Hy =
wH,

rre H,; — momocHoe paccrosiaue (Mm).
Bropuunoe auddepenunpoBanne Mo3BOJSET MOIYYUTh TpaduK ycKope-

M

He My

Huil a,(t). Maciurab npu stom 4, = ,rae H, — momtocuHoe paccrosiaue.
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7 CuioBoii pacueT pbIYa:KHOT0 MexaHu3Ma (BTOPOI JIMCT
ALTIOCTPATHBHOM YaCTH KYPCOBOM padoThl)

7.1 O0mme noJioxkeHust (LeJid, NOPSIA0K, HHANKATOPHAS AUArpaMma)

[enu cunoBoro pacuera:

1. Onpenenenue peakuuii B KHHEMAaTHYECKUX Mapax.

2. OnpeneneHre ypaBHOBEIIMBAOIIEH CHIIbI (MOMEHTA), MPUIIOKEHHOH K
HaYaJIbHOMY 3BEHY MEXaHU3MaA.

3HaHUE BEJIMYUH PEAKIINI TTO3BOJISICT:

a) MPOBOJINTH PACUYEThI 3BEHBEB U DJIEMEHTOB KNHEMATHUUECKHX Tap Ha
MPOYHOCTH, )KECTKOCTh, N3HOCOYCTOWYHUBOCTH U BUOPOYCTOMUNBOCTS;

0) onpenemnsaTh TUI U pa3Mephl MOAMIUITHUKOB KaYeHUS,

B) paccuutath KII/[ mexanuszma u T.1.

3HaHWE YPABHOBEIIMBAIOIINX CHJI TO3BOJIIET OMNPENETUTh TPeOyeMyro
JUTsl pabOTHI MEXaHU3MAa MOITHOCTb.

CuItoBOM pacdeT MPOU3BOJMUTCS C YIETOM YCKOPEHHOTO JABMKEHUS METO-
JIOM KHMHETOCTaTHKH. MeToa OCHOBaH Ha NMpWMeHeHWHW npuHnuma JlamamoOepa,
Py KOTOPOM TIOCJEe JOOABICHHS K BHENTHUM CHJIAM CHJI MHEPIIMH MEXaHU3M
YCIIOBHO CYHMTACTCSl HEMOJBIIKHBIM, W JUISI ONPEACIICHUS HEW3BECTHBIX CHII
MPUMEHSIOT YPaBHEHUS CTATUKH.

I[Ipumeuanue-Cuaamu TpeHUS MIPU pacdeTe BBUY UX HE3HAUUTEIbHOCTH MPEeHeOperaeM.
IMopsiaok CHJIOBOTO pacueTa

1) pa3OuBaeM MEXaHM3M Ha CTPYKTYpPHBIC IPpyIIIbI (rpymmsl Accypa) ¢
W=0 u nepBuuHbIil MeXxaHU3M (Tpynna Ha4aJbHbIX 3BeHbeB) ¢ W=1,;

2) IPOBOMM CHJIOBOM pacyeT rpymni Accypa, HauuHasl ¢ TPYIIbl Hauoo-
jiee yAaJeHHON OT MEPBUYHOIO MEXaHU3Ma;

3) pacueT 3aKkaHYMBACM MIEPBUYHBIM MEXAHHU3MOM.

HNugukaropuas nuarpamma (U 1)

NuaukatopHas auarpaMma IOKa3bIBAET W3MEHEHUE JABJICHMS Ha IOp-
HIEHb U JUI1 JII0OOr0 HCCIEIyEMOIO IOJIOKEHHS M0 3aJaHHOMY JTUAMETPY
MOPILHS NO3BOJISIET OMPEAEIUTD CUJIbI, IEUCTBYIOLIME HA HETO.

CTpouTh MHIUKATOPHYIO AUArpaMMy, MPUBEICHHYIO B 3aJaHUM Ha Kyp-
COBYIO pabOTy MOXHO YHPOUIEHHO MO XapaKTEPHBIM M MPOMEKYTOUHBIM TOY-
KaM CEeTKU. B kauyecTBe mpuMmepa noctpoeHus u ucnosibzoBanus W/ paccmor-
pum U1 1yt mopiiHeBoro Kommpeccopa (pUCyHOK 5).
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o I A
© \
Y \\ :\“ b
-
BMT | U - o HMT S

- g — fie= 0001 5

ab - BcacbiBaHne,
bc - ckarne;

cd - HarHeTaHme;
da - paclumpermne

Pucynok 5 — UnaukaropHas nuarpamma

ITpoBoauM KoopauHaTHBIE ocH P — S, rae P — naBieHue Ha NMOpIIEeHb; S —
nepeMeIeHue MOPIITHS.

OrknageiBaeM 1o ocu S UJI orpesox H >140 mm, npencrapnsromuii B

Maciitade xoj mopuiHg S, a mo ocu P — oTpesok Pmax > 70 MM, xoTOpBIH

IpEJCTaBIsIET B MaclITabe MaKCUMAJIbHOE J1aBJIEHUE HA MOPLIEHb. JTU OTPE3KU
JIEIIMM Ha PaBHbIC YYAaCTKU B COOTBETCTBUM C 3aJlAHMEM U pacuyepyuBaeM TOH-
KHMH JIMHUSMH CETKY.
Ha cetky Hanocum 6a3oBbie TOUkH &, b, ¢, d W]l u oxHy-1BE MpOMEKy-
TOYHBIE TOYKH Ha JIuHUM DC. [1o 3THM ToukaM npoBouM nuHuA a3 /1.
Macutadbl UHAUKATOPHOU AHarpaMMbl PaBHBbIL:

P o _ 0,18 — 0,003 MIlla |

|Smax 60 MM

Hp =
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S 0250012
H 120 MM

Hs =

rae S — peanbHBIN X0 MOPIIHS (HAXOAUTCS MO Pe3yJibTaTaM KHHEMAaTHIECKO-
IO UCCIICIOBAHMS HA |-M JIUCTE WUTFOCTPATUBHOM YacTH).

Omnpenensem (a3bl HHAUKATOPHON AMArpaMMBbI JIJISl KaXKIOTO IMJIMHIpA
(3BeHbs 3 1 5) U OTMEUYAEM TOYKH HA OCH S, COOTBETCTBYIOIINE HCCIECTyEMOMY

% ~x
MMOJI0KEHHUIO MeXaHu3Ma. PaccTosuus 33 u 55 ATUX TOUYEK, MM, MPU Pa3HBIX, B

o01eM ciydae, MaciuTabe IUIaHOB NONOKEHUH [, U MaciuTabe (/s Ha WJI Ha-

XOJATCS C UCIOJIb30BAHUEM IUIAHOB IMOJIOKEHUHN, N300paKeHHBIX Ha 1-M nucTe
WJUTKOCTPATUBHOM YaCTH!

s+ _ Sy _94-0001

°  ug 0001

wm

g+ _ S5 _16-0001_
* g 0,001

3nech S3 151 55 — paccrosinus nopiiHed 3 u 5 or HMT. [laBnenusi, coot-

BETCTBYIOILIME JTAHHBIM MOJOKEHUSIM TMOPILIHEN, Ternepb OyAyT, €CIU 3aMEPUTD
opauHatel Y, u Yg ]I, KoTOpele COOTBETCTBYIOT (pa3am cxxaTus (IOpIIEHb 3) U

HarHetanus (mopiiens 5) coorBercteenno, Mlla:

P, =Y;-1,=60-0,003=0,18,
P — y51uP280,003:O,024

Cuutbl, IEeHCTBYIOIIME HA TOPIIHYU PaBHBI, H:
F,=P,-A,=018-9503=1711,
F. =P, - A =0,024-9503 = 228,

z-d® 314-011°
4

e Ay =4 = = 9503 mm? — momanu nopuHeit.
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HaﬁHCHHBIC CHJIBI F3 )41 F5 IMPUKIIAJABIBAIOTCA K IMOPIIHAM B HAIIPpAaBJICHU-

X, COOTBETCTBYIOIMX (ha3aMm ux JIBKeHUs. Tak, Harmpumep, AJs HOPIIHEBOTO
KoMmIpeccopa Uil a3 cxaThsl M HarHeTaHWsl CHJIa HalpaBlIEHHAas HaBCTpeuy
CKOpOCTH NopIHA (cuia conportuienus); s JABC npu ¢dase pacmmpenus cu-
Jla HaIpaBJICHA 10 CKOPOCTH MOPIIHS (ABMKYILAS CHJIA).

7.2 Yka3aHusi K CWIOBOMY pacuery (Ha mnpuMepe MeXaHU3Ma
MOPLIHEBOr0 KOMIIpeccopa)

CuiioBoii pacyer B 00IIEM BHJIE PACCMOTPUM Ha NMPUMEPE MEXaHU3Ma
HOPIIHEBOI'O KOMIIPECCOPA.

Ilpumep - OnpenenuTs peakuuyd B KHHEMAaTUYECKHUX Iapax, a TaKXKe Be-
JTWYMHY W HaATpaBJICHHE ypaBHOBEIIMBaromero Mmomenra M yp AL MEXaHH3Ma

HOPIIIHEBOTO KOMIpeccopa (PUCYHOK 1).

Jlano:
1) ocuoBuble pasmepsbl 3BeHbeB: |y =60mm =0,06m; 1,5 =1, =
= 250 mm = 0,25 m ; nonoxeHne ueHTpoB Macc S, U S, (HAXOIATCS B cepe-

JIUHE 3BEHBEB);
2) TJIaH MEXaHU3Ma U IJIaH YCKOPSHHI ISl KCCIICIYEMOTO TMOJIOKEHUs (C
1-ro nucTa WIITIOCTPATUBHON YacCTH KypCOBOM pabOTHI);

3) Beca mratynoB u nopiuseit G, =G, =60aH =60H, G, =G, =
=110aH =110H ;
2

4) momenTsI nHepuuy marynos lg, =lg, =017xe-m";
5) MHAMKATOpHAs JHarpaMma.

7.2.1 OnpenesieHne peaknuii B KHHEMATHYECKHX Mapax rpymnmbl
Accypa (3BeHbs1 4 u 5)

BeruepunBaem rpymiry Accypa B Maciutabe [ ¥ MPHKIAIbIBACM K
3BEHbSIM CUJIbI (PUCYHOK 6):

1) cunet Tsxectn G, n Gg (B nentpax mspkectn S, u C coorBercTBeH-
HO);

2) cuny naBieHus Ha nopiieHs . (HaBcTpeuy ckopoctu Vc);
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Juada (36eHb5 4, 5)

[lnar cun duadsl (36eHb5 4, 5)
[lnaH cun 36eHa 4 Fr

H R /> pn
.= 60" VAN
£ MM < /_;f " \

gt

e F_ lt?% i?\\ I\\\'\
S - Gu \‘\“ Sy

A-’J;z \\‘_‘:\ _\\\ \-\-\"T‘I:';m,
RS -:;;:E:_-;h P__ﬁ FM’_ \ //4—7\ h
SN Res

H
He= 60MM

Pucynok 6 — CuoBoii pacueT rpymmsl Accypa (3BeHbs 4 u 5)
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G, 60

3) cunsl mHepunn  Fj, = —-8g, = 98 -458,7=2808H
g ;
F s = %-ac = &-398,12 4468 H ;
g 9,8

Cuiiel MHEPIMH HalPaBJIEHbI IPOTUBOIIOJI0KHO YCKOPEHUAM g, M A .

4) MOMEHT Iap CUJI HHEpUUU
2
M, =1,-6,=017-1835=3119 KZ'MKZ (HampasiieH IPOTUBO-

TIOJIOXKHO YCKOPEHHUIO &, );
5) peakiuu B KHHEMAaTHYECKUX Tapax (HEU3BECTHHIE)

§14,ﬁ45 = —§54,§65.

[Ipumeuanue - Peakuuto R4 packiiabiBaeM B TOUKE A Ha COCTABJISIIOLIUE: TAHTCHIIU-

—t —n
ambuyio Ris | 3Beny 4 u Hopmanbhyio Rig || 3Beny 4.

t
Omnpenennm Ry, .
CocraBisieM ypaBHEHHS MOMEHTOB CHJI, IEUCTBYIOIIUX Ha 3BEHO 4 OTHO-
cutesibHO ToYykH C:

> aMe=0; =Ry -lae =Gy -(hy-py)+ Fyy-(hy - 1)+ M, =0,

OTCroJ1a

R, _—G, (g - )+ Fpyg - (hy - 1)+ My, _
| ac

_ 60-(97-0,001)+2808-(41-0,001)+3119
0,25

=1685H .

Omnpenenum peakimn Ry, 1 Rge.

CocraBisieM BEKTOPHOE YPAaBHEHHE PABHOBECHSI CHJI, ICHCTBYIOIINX Ha
rpynny Accypa (3BeHbs 4 U 5):

— —t = = S — E— —n
24,5F=0; Rus+Gas+Fus+Gs+Fus+Fs+Rgs+Rus =0.
PeaeM 1aHHOE ypaBHEHHE IIOCTPOCHHUEM IUIaHa CHII B MaciiTabe L :
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H
MM
OTpe3ku, BeIpaKarolie B MacTadbe N3BECTHBIC 3HAYCHUS CHJI, MM, PaB-

HBI.

~ _ t

642&:@:1, Rf4:ﬁ:@:28,1,
Mg 60 M 60

(3‘52%:@:1,8, F = s 2281 449
He 60 Hr 60

[TocTpoeHre HAYMHAEM M3 MOJIIOCA IUIaHa CHil P-, mocnenoBaTenbHo OT-
KJIaJbIBasi BEKTOPBI CUJI APYr 3a ApyroM. CTpenkyu Ha 3aMbIKaIOIIMX BEKTOpax

n
R14 u R65 IMPOCTABJIAIFOTCS B COOTBETCTBHUH C BEKTOPHBIM YPABHCHUCM.

BenuuuHbI peakituii, H, paBHb
" =R - ue =129-60 = 7740,
Ry, =Ry, - ur =132-60 = 7920,
Res = Reg - 11 =30-60 =1800.

Onpenensem peakuuio Rss = —Rus, neiicteyronnyro B Touke C.

CocTaBuM BEKTOPHOE YpaBHEHUE PABHOBECHS CUJI, ICHCTBYIOIINX HA
3BeHO 4

>,F=0, Ru+Gs+Fus+Rss=0

Crpost utaH cuil (3aMKHYTBI MHOTOYTOJIBHHK), HaxoauM peakimio Re,, H:

Re, = Ry, - r =85-60=5100.

OmnpezernsieM TOUKY MPHIOKEHUS peakimn Ryc .

Paccrosinue Mg ot Toukn C usmepsiercs no nanpasnstoweii '—f'. Co-

CTaBJIsIEM YPAaBHEHHE MOMEHTOB BCEX CHJI, ICUCTBYIONIMX Ha 3BEHO 5 OTHOCH-
TenbHO TOukHu C.
Z 5 M c= 0.
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Tak Kak npu 3TOM BCE CUJIbI (BHEIIHUE U UHEPLIMH ) IPOXOJAT YEPE3 TOU-

Ky C, To u Res Taxxke Gymer npoxoauts uepes sty Touxky, T.e. Ny =0.

7.2.2 OnpenejieHne peakuuii B KHHEeMATHYECKHX NMapax Ipynmbl
Accypa (3BeHbs1 2 1 3)

[Ipumeuanue - Tak kak rpynns! Accypa (3BeHbsl 2 U 3; 4 u 5) paBHO3HAYHBI B CMBICIIE
OUYEPEAHOCTH NMPHUCOEAUHEHMSI UX K Ha4aJIbHOMY 3BEHY, TO UX CHJIOBOE UCCIIEIOBaHHE
MOYKHO HAUMHATh 110 COOCTBEHHOMY BBIOODY.

BeruepunBaem B MacmTabe f; rpymiy Accypa (3BeHbA 2 U 3) U IIPHUKIIA-

JIBIBAEM K 3BEHBSM BCE JICMCTBYIOIIME M3BECTHHIE BHEIIHUE CHUJIbI, CHUJIbI MHEP-
I[MU U HEU3BECTHBIC Peakluu (PUCYHOK 7):

1) cunst Tsokectn: G, (B mentpe mspkectn S, ), G, (B Touke B);

2) cuity JaBieHus Ha nopuieHs F; (maBctpeuy ckopoctu V g);

3) cwet uHepumn  Fp, =M, - ag, :&-asz 2@-450 =2755H
g ,
Fs=m;-a; :%-aB:@ 3801=4274H
g 9,8

HAITPaBJICHBI IPOTUBOIIOJIOKHO YCKOPEHUAM g, U Ay ;

4) MOMEHT Iap CUJI HHEpUUU
2
M,,=1s,-5=017-1835=3119 KZ'MKZ (HampaBiieH IPOTUBO-

TIOJIOXKHO YCKOPEHHUIO &, );
5) peakiuu B KHHEMAaTUYECKHUX  napax (HCI/IBBGCTHBIG)

R12 R23——R32 Res.

0 R!

OpeaeisieM PEakuio Ry, .
PaCKJ'Ia,Z[BIBaCM pCaKHI/IIO RlZ, HCI/IBBCCTHy}O 110 BCJIMYUHEC U HaHpaBJIC-

HUIO, HA COCTaBIISIONIHE: HOpMalbHyio Ri12 (mapamnensHyro 1o 3BeHy 2) U TaH-

rednuansayo Ri2 (HanpasiieHHYIO NEPIEHIUKYIAPHO 3BEHY 2, IPEABAPUTEID-
HO, B JII00YI0 CTOPOHY). Onpeae/uM TaHCHIIMAIbHYI0 COCTaBIISAIONIYO0, COCTaB-
751 ypaBHCHUE PAaBHOBECHS JII MOMEHTOB CHJI, IESHCTBYIONINX Ha 3BEHO 2 OT-
HOCHUTEJIBHO TOUKH B:

>, Mg=0; —R,-lz+G,- (h1 /Ul) 2 (hz'ﬂl)_Mm:O’
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Auada (36emws 2 3) p

[nar cun 3bera 2 -

Ke //
_n H v /i
H,= 60" p /.
_ </ Re
R a'? /,,,,.,-/" ,/r,/ ﬁiy éf‘a’f
> 2 [

Pucynox 7 — CunoBoii pacuet rpynmsl Accypa (3BeHbs 2 1 3)
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—t
Torma tanrennuanbHas cocrasistomas Ri2, H, pasaa

R! G, '(hl‘ﬂl)"‘ Fnz'(hz'M)"'Mm _

12: =

IAB

~ 60-(61-0,001)+2755-(84-0,001)+311,9
0,25

= 2188 .

[IpuMmeuvanus
1 Ilpu cocraBieHny ypaBHEHHsI CTPOTO CIEIUTH 3@ 3HAKAMH MOMEHTOB.

t
2 Ecnu peakuus R12 MOJIY4aeTCsl CO 3HAKOM (-), TO MPEIBAPUTEILHO B3ATOE €€ HallpaBJICHHE

BbIOpaHO OBLJIO HEBEPHO U B JAJTBHEHIIMX MOCTPOEHUSAX TOJKHO OBITh M3MEHEHO Ha MPOTHU-
BOIIOJIOJKHOE.

Omnpenensem peakiu Rjy, R, 1 Ry,

CocTasisieM BEKTOPHOE ypaBHEHHE PaBHOBECHS CHII, ICUCTBYIONINX Ha
rpyny Accypa (3BeHbs 2,3):

Zz,sfzo; Ri, +G2+ Fu +@+EH3 +F3+Res+ Rz =0.

B ypaBHEHUM CHIIBI, H3BECTHBIC U TI0 BEJTMYHMHE U 110 HAMPABIICHUIO, TI0]I-
YEPKHYTHI ABYMS JIMHUSIMU, @ U3BECTHBIE TOJBKO 10 HATPABJICHUIO — OJTHOM.
Pemaem nanHoe ypaBHEeHHE rpa@UUIECKUM CITIOCOOOM (CTPOUM TUTaH CHJI)

B MacluTabe CHI L (%M)

Macmirab cusl MOKHO BBIOPATh IPOU3BOJIBHO, HO C YCIOBHSIMHU:

- MacmITad J0KEH ObITh YOOHBIM ISl pACUETOB;

- IIJIaHBI CUJT JJOJIKHBI OBITh YNTAEMBIMHU.

Otpe3ku, BeIpaXkaolye B MaciTade U3BECTHBIC 3HAUEHUS CHJI, OIpe/e-
JISIFOTCA IO 3aBUCUMOCTSIM, MM:

t ~
R, = Ry, _ 2188 =365, G, :G_:@:L
M 60 Mg 60
63:%:&:1,8, ~3:i:%:28,5.
He 60 He 30
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[Ipumedanue-Eciu oTpe3kn HEKOTOPBIX CHII B MaciuTade IMoIydatoTcsi O4eHb
HE3HAYUTENIbHBIMU, TO 3TUMH CHUJIAMU MOXKHO NPEHEOpeYb.

3aMKHYB IJ1ad CHJI, 1 IIPOCTAaBHUB CTPCIIKaMHU HaIllpaBJICHUSA HCU3BCCTHLIX

cun Ri2 u Res, onpenensenm ux snauenms, H:
" =R} -y = 73-60 = 4380,
Ry, = Ry, - i1 =82-60 = 4920,
Rgs = Ry - 11 = 4-60 = 240.

Onpenensiem peakuio R32 = —R23, gelictyromyro B Touke B.

CocTaBuM BEKTOPHOE YpaBHEHHE PABHOBECHS CUJI, ICHCTBYIOIIMX HA
3BEHO 2

ZZE:O, Ri2+G2 + Fu2+Ra =0.

Torna peakimst R,,, H, pasna:

Ry, = Ry, - 11 = 41-60 = 2460.

OnpenensieM TOUKy NpuiokeHns peakunn Res (paccrosuue Ngy).

CocraBisieM ypaBHEHUE MOMEHTOB CHJI, ICHCTBYIOIIIMX OTHOCHTEIIEHO
Touku B Ha 3BeHO 3:

Y aMg=0, Rg-hy+F;-0+G;-0+F,;-0=0.

Orcroma hgy =0, T.e. peaxums Re3 npunokena B Touxe B.

7.2.3 Cuy10Boii pacyeT rpynnbl HAYAJbHbIX 3BeHbEB (3BeHbs1 6 1 1)

N3o00paxkaem rpyIiny HadyadbHBIX 3BEHBEB B MacITade |l; ¥ MPUKIIaIbIBa-
€M CHJIbI (PUCYHOK &):

1) peakinu R41 = —R14 1 R21 = —Ru12, xotopsie nssecthbl n3 npejsi-
JYLIUX PACUYETOB M CTAHOBATCA 10 OTHOLIEHHIO K 3B€HY 1 BHELIHMMH CHJIAMU;
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2) ypaBHOBemMBaromuii MomeHT M Jp » HOU3BECTHBIi U 110 BEITMYNHE 1
10 HAMPAaBIICHUIO;
3) peakumio Ry, co cTOpoHBI HEMOABMXHOTO 3BeHa 6 Ha 3BEHO 1, HEM3-

BCCTHYIO IO BCIIMYMHC U HAIIPABJICHUIO.

[pynna Haqanbrex 36eHse0 (TH3)
H=0001 ff

[lnaH cun [THF
H
M= 120 ..,

R Rt

Fr _
Rt

Pucynok 8 — I[1nan cuit rpynmnel Ha4YaaIbHBIX 3BEHHEB

[Ipumeuanue- BKypcoBoil paboTe BBUIY MaJIOl Macchl 3BeHa 1 mpeHeOperaem

BCIIMYNHaAMU Gl n ISl'
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OmnpenesieM peakuuio Rg; .
CocraBisieM BEKTOPHOE YpaBHEHUE CUJI, ICHUCTBYIOIIUX HA 3B€HO 1:

>, F=0, Ra+Ra+Re=0.

Pemas ypaBnenue rpadudecku B Macimrabde f =120 H/mm, Haxonum

peaxmuio Ry, H:
Re, = Ry, - 14 =186-120 = 22320.

Ol'[pCI[CJI}ICM BCIIMUMHY W HaAIPaBJICHHUC YPAaBHOBCHIMBAIOMICTO MOMCH-

ta M

"
CocraBisieM ypaBHEHUE MOMEHTOB CHJI, ICHCTBYIOIIMX HA 3BE€HO 1, OTHO-
cutebHOo Touku O.

ZlMO:O’ Rzl'(he',Ul)_R41'(h5’,Ul)+Myp:O
M, :R41'(h5'ﬂ|)_R21'(h6',U|):

=7920-(27-0,001)-4920-(34-0,001)= 465 H - m.

Otcrona

M Wp 0Ka3aJIiCsda B HAIICM IIPUMEPE HAITPABJICH IIPOTUB 4acOBOU CTPCJIKH.

MrHoBeHHast TOTpeOHasT MOIITHOCTD ISl HCCIIEyEMOTO TTOJI0KEHUS

46,5-100,5
P=M, w/ 2 Y _ A7 KBm.
1000~ 1000 "

Cnucok aureparypsl

1. Cwmensrun A.U. Teopus mexannusmoB 1 maiiud. M.: UTHOPA-M, 2011.

2. Teopus mexanu3MoB u Mexanuka Mamiud / K.B. ®pomos [u ap.] - M
Bricm. mik., 1998. - 496 c.

3. Mexanuka mamud / L. Byasdcon [u ap.] — M.: Beicm. mik., 1996. —
S511c.

4. TlonoB C.A. KypcoBoe mpoeKTUPOBAHHE MO TEOPUU MEXAHU3MOB U Me-
XaHUKe MamuH. - M.: Beicn. mik., 1986.

5. KypcoBoe mNpoeKTUpOBaHHWE IO TCOPHHM MEXaHU3MOB M MamuH /
A.C. Kopensiko [u ap.] — Kues: Buma mkosna, 1970. - 332 ¢ .
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[Tpunoxenue A
(obs13aTenbHOR)

[Tpumep odopmiienus coaep kaHusi MOSICHUTEIbHON 3aUCKU

Conep:xanue

TEXHUUCCKOE BAMAHME . ... e eeeetente et ete et et et et et et et e e n e eeeens 2
BBEHEHHUE ...t 3
I 5 (0] 010 2210 20:35 0 (I o000 ./ 4
2 CTpyKTYpHBIN aHATU3 PHIYAKHOTO MEXAHUBMA ...uueeeennreeennneeeanenananeeenns 5
3 KuHemaTHueckoe HCCIEJOBAHUE PHIYAKHOTO MEXAHUZMA . ....nuvernnnennennnss 7
3.1 IlocTtpoeHune COBMEIIEHHbBIX IJIAHOB MOJIOKEHUN MEXAHU3MA ... ..evvnenene 7
3.2 TIOCTPOECHUE MITAHOB CKOPOCTEH ' vuuvuee e etiee e eaniee e eeaee e eaeeens 9
3.3 T1OCTPOCHUE TIAHA YCKOPEHUM .. vnurteentteeenteeeteeeneeennneeennnesanens 12
3.4 JluarpamMMbl IBHKEHUSI pa00YEro opraHa (3BEHA S5) ....cvvvvvvvieviinnnnnne, 17
4 CuJoBOU PaCUET PHIUAKHOTO MEXAHIBMA ....vvenersenreenreenneenneenenananeanes 20
4.1 OmnpeneneHre peakuuii B KHHEMAaTUYECKUX Mapax

BBEHDBEB 4 M1 S oottt e 21
4.2 OmpeneneHre peakiud B KHHEMAaTUYECKUX Mapax

E):10) £ 1:15) 3000 7 K O 24
4.3 CuioBoil pacyeT rpynibl HAUATBHBIX 3BEHDBEB .....vveenereeennneenineeannenn 27
BAKITHOUCHHIE .. e eueetten tee eetenaee eae e et e nee ee et et e e e e e e ee e enes aneeeas 29
CHHCOK UCTIONB30BAHHBIX HCTOUHHUKOB .. .eeetnntenneentennteenneanneennnenaneenes 30
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[Ipunoxenue b
(obs13aTenbHOR)

[Tpumep oopmiaeHus: TUTYIBHOTO JIMUCTA

MunuctepcTBo oOpa3zoBanus U Hayku Poccuiickoit denepaunn

®I'BOY BIIO "Kyb6aHcknii rocyiapcTBeHHBIN TEXHOJIOTHYECKHI YHUBEPCHTET

Kadenpa texHudyeckoil MEXaHUKH U THJIPABIUKU

dakynpTeT

MNOACHUTEJIBHAS 3AIINCKA

KPTM 10.03.00.000 113
K KypcoBoii pabote

o gucuuiuivee: Teopuss MeXaHM3MOB U MAIlIMH

Ha TCMY: MexaHu3M IOPIIHEBOI0 KOMIIpeccopa

Brinonnun(a) cryaeHT(ka) rpymnibl

(pamumust, ©Ms1, OTYECTBO)
JlomyIeH k 3ammure

PykoBoauTens (HOpMOKOHTpOJIEp) pabOThI

(moamuck, nata, pacmudpoBKa MOIUCH)

Jamuiines Ornenka

(nata)

YsieHpl KOMUCCUU

(monmuck, nata, pacuu@poBKa MOITUCH)

20 r.
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IIpunoxenue B
(obs13aTenbHOR)

[Tpumep odopmuenus pedepara

Pedepar

Kypcosas pabora: 35 c., 3 puc., 2 Tab1., 7 MICTOYHUKOB, | MpUIIOKEHUE,
WUTFOCTpATHBHAs 4acTh — 2 nucta popmata Al.

MEXAHW3M KOMIIPECCOPA, KPUBOIIMII, IHATYH, TIOJI3YH
(IIOPLLIEHDB), CTPYKTYPA MEXAHU3MA, KUHEMATUYECKAS CXE-
MA, KUHEMATUYECKUN AHAJIN3, TUIAH TTIOJIOXXEHUN MEXAHU3-
MA, TIJIAH CKOPOCTEM MEXAHU3MA, TUIAH YCKOPEHUI MEXA-
HU3MA, CWJIOBOU PACYET, IUIAH CUJI JHMAJIbI, PEAKLIUS KMHE-
MATUYECKOM ITAPBI, YPABHOBEILVBAOIMI MOMEHT.

OOBeKT: MexaHN3M MOPIIHEBOTO KOMIIPECCopa.

[lesnb: CTPYKTYpHBIN, KHHEMAaTHYECKUN aHAJIN3, CHJIOBOE UCCIIEIOBAHUE
MEXaHHU3Ma KOMIIPECCOPA.

B nanHo# KypcoBoil paboTe MpuBEIEHbI pacUeThl, CBA3aHHBIE CO CTPYK-
TYPHBIM U KHHEMATUYECKUM AHAIN30M, CHJIOBBIM MCCIECHOBAHUEM PBHIYAKHOTO
MexaHn3Ma. OnpeneneHbl CKOPOCTH U YCKOPEHUS TOUEK MEXAHU3MA, PEAKIINH B
KMHEMAaTUYECKUX NapaxX, YPaBHOBEIIMBAIOIINI MOMEHT HA BaJly KPUBOIIMIIA.
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KUHEMATHUYECKOE U CUJIOBOE MCCIIEJOBAHUE
PBIYAXKHOI'O MEXAHU3MA

Meroanueckue yka3aHus

CocraBurenu: bepexnoii Cepreii bopucosuy;
Boitna Anapei AslekcaHapoBUY

Penaxrop H.A. Konbruesa

Komnerorepnas Bepcrka A.A. BoliHa

ITognucano B meyath 28.11.2014r. dopmar 60x84/16

Bymara odcernas OdcerHas neyatsb

Ileu. n. 2,5 U3 Ne 223

Ve neu. 1. 2,4 Tupax 25 k3.

Yu. -u3a. . 1,8 3aka3 Ne 484
Ilena pyo

Ky06aHnckuii rocy1apCTBEHHBIN TEXHOJIOTHYCCKUN YHUBEPCUTET
350072, r. KpacHonap, yi. MockoBckas, 2, kop. A
Tunorpadus Ky6I'TY: 350058, r. Kpacuozap,
yi. CtapokybaHckas, 88/4

40



	Министерство образования и науки Российской Федерации
	Приложение А
	Министерство образования и науки Российской Федерации
	Пример оформления реферата


