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1 O®POPMJIEHUE PACUETHO-TTOSICHUTEJILHOM 3ATIMCKU

KypcoBoii MpoeKT 1o TEOpUH MEXAaHU3MOB M MAIlIMH COCTOUT W3 PACUET-
HO-TIOSICHUTEILHOM 3amucKu U rpaduueckor yactu. [losicHUTEIbHAS 3amucKa
COJICPKUT BCE HEOOXOIUMBIC JAHHBIE M PE3yJIbTaThl PacyeTOB, CBS3AHHBIX C
BBITIOJIHCHUEM TpaUUYECKOW YacTHh MPOEKTa. 3amucKa SIBISETCS TEKCTOBBIM
JIOKYMEHTOM, KOTOPbIA UMEET CIEAYIOLIYIO CTPYKTYPY:

— TUTYJbHBIN JIUCT;

— 3aJlaHUE;

— pedepar;

— COJIepKaHUE;

— IMepeueHb 0003HAUYCHUI;

— BBEJICHUE;

— OCHOBHAS 4acCTh;

— 3aKJIIOYCHUE;

— CIUCOK HCTOJIb30BAHHBIX UCTOYHUKOB;
— IPUIIOKEHUS.

1.1 O6umue TpeboBaHUA

PacueTHO-MIOsSICHUTEIbHAS 3alTMCKa BBITIOJIHACTCS HH JIMCTaX MHUCYEH Oy-
Mmaru ¢opmara A4 6e3 paMKH Ha JHUIIEBON CTOPOHE JINCTa PYKOMHUCHBIM CIO-
cooom wimn ¢ npumeHenueM OBM. Ilpu pykomucHoMm cmnoco0e paccTosiHue
MeXIay cTpokamu 6-8 mMM. IIpu HaOope 3amucKku B TEKCTOBOM pEIaKTOpe
WinWord pa3mep mpudra He MeHee 12 nT, TEKCT nevyaTaeTcs yepe3 OAuH UH-
TepBaJ.

Pasmepwvr noneii: nesoro nonst — 30 mm, npaBoro — 10 MM, BEpXHETO U
HIKHETO 110 20 MM.

OneyaTku, OMUCKU M rpaduuecKue HETOYHOCTH JOMYCKaeTCsl HCIpaB-
JSTh TOJYUCTKON WIIM 3aKpalllMBaHUEM O€I0oM KpacKol U HamuCaHUEeM Ha TOM
K€ MECTE MCIpaBIEHHOTO u3o0paxeHus. [loBpexaeHus JUCTOB JTOKYMEHTA,
MOMAapKU U CJIEAbI HEMOJIHOCTHIO YJAJEHHOTO MPEKHETO TEKCTA HE IOy CKaeT-
Col.

[Tpumep obopMieHUS mumyabHo20 aucma MPUBEACH B MPUIOKEHUN A,
3a0anus — B npwioxkeHusix b u B. TUTynbHBIA JUCT BKIIOYAETCS B OOIIYIO
HyMEpaluio, HO Ha TUTYJIbHOM JIMCT€ HOMEP CTPAHUILIbI HE CTABUTCHL.

Pegepam nomxen coaepxars:

— CBEJICHUSI O KOJIMYECTBE CTPaHUIl JOKYMEHTa, KOJUYECTBE WILIIOCTpa-
AN, TAOIUI] TPUIOKEHUM, KOJIMYECTBE UCIOJIb30BAHHBIX HCTOYHUKOB;
— cBeieHus 0 TpadUuecKor 4acTu TMpoekTa (paboThl) — KOJIUYECTBO JIU-



CTOB, (hpOopMaT JIMCTOB;
— MEPEYCHb KIIFOYEBBIX CJIOB;
— TEeKCT pedepara.

IlepedyeHb KIOYEBBIX CIIOB JIOJDKEH BKIKOYATH OT 5 10 15 cinoB miwm cio-
BOCOYETAaHUM U3 TEKCTa JOKYMEHTA, KOTOPhIE B HAMOOJIbIIIEH Mepe XapaKTepu-
3YIOT €ro cojepkanue. KirodeBble ciioBa MPUBOAATCS B UMEHUTEILHOM Majle-
e 1 nedvararorca uin nuimyTtes [TPOITMCHBIMU G6ykBamMu B CTPOKY uepe3
3amsTeie. B TekcTe pedepara gomkHa OBITH OTPa’keHA CYITHOCTH BBIMOJHEH-
HOM paboThwl. [IpuMep odopmiierus pedepara rnpuBeeH B mpuioxeHuu I

Coldeporcanue BKIIIOYAET TEPEUCHb YCIOBHBIX O0O3HAUYEHUM, BBEJCHHUE,
HAaNMEHOBAHUE BCEX PA3JEJIOB, MOAPA3IAECIOB, 3aKIOUYCHUE, CITUCOK UCIIOIb30-
BAHHBIX MCTOYHUKOB, MNPUJIOKEHUS C YKA3aHUEM CTPAHUI], C KOTOPHIX HAYH-
HAKOTCS 3TH HAUMEHOBAHHS.

CnoBo "CopepkaHue” 3amuChIBalOT B BHUJIE 3arojioBKa (CUMMETPUYHO
TEKCTy) ¢ mponucHOW OykBbl. HamMeHOBaHMs, BKIIOUEHHBIE B COJEpKAHUE,
3aMKUCBIBAIOT CTPOYHBIMU OYKBaMH, HAUMHAS C IPOMTUCHOMN OYKBHI.

Beeoenue NOMKHO COACPKATh OLIEHKY COBPEMEHHOTO COCTOSIHUS pellae-
MOM MPpOOJIEMbI, OCHOBHBIE M UICXO/IHBIC JaHHBIE JIsl pa3pabOTKHU.

[Tpumep odopmieHus cogepkaHusi IPUBEACH B NPWIOKeHUU [l, mepeuns
YCJIOBHBIX 0003HAYEHUH MPUBEACH B MpHIoKeHuu E.

1.2 OcHOBHAas 4acTh JOKYMEHTA

Coneprkanue pa3aenoB, NOAPa3AeI0B OCHOBHOW YacTH OMpPeAesieTcs 3a-
JAHWEM Ha KypCOBOU MPOEKT (npuioxeHue b).

TekcT OCHOBHOM 4acTH JOKYMEHTa Pa3AessitoT Ha pa3Jeiibl U MoJpa3ie-
abl. Pazaensl TOMKHBI UMETh TOPSIKOBBIE HOMEpa B Mpejiesiax BCEro JOKY-
MEHTa, OOO3HAaYEHHbIC apabCkumu nUdppamMu 0€3 TOYKHM U 3alMUCaHHbIC
[TPOITMCHBIMUM OykBamu ¢ ab3amHOro otctyna. Ilogpasmensl JOKHBI
MMETh HYMEPAILMIO B IIpeAenax Kaxaoro pasaena. Homep noapasaena cocTour
U3 HOMEPOB pazjieyia U Mmojapasjesa, pa3/ieIcHHbIX TOYKOW. B koHIle HOMepa
IoJIpas3jiesia TOYKa HE CTaBUTCA, HanpuMmep: "2.3". 3arosoBku ciieayeT nucaTh
(medarath) ¢ MPONUCHOM OyKBBI O€3 TOYKM B KOHIIE, HE moauepkuBas. [lepe-
HOC CJIOB B 3arojIOBKax He JoIyckaercs. Eciny 3aroioBoK COCTOHMT U3 JIBYX
NPEIOKEHUN, UX PA3IACISAIOT TOYKOW. Kaxkaplid pa3zaen JOKyMEHTa peKOMEH-
JyEeTCs MUCATh C HOBOW CTPAHMIIBI.

Hymepayusa cmpanuy TOKyMEHTa W TIPUIIOKEHUH, BXOJISIIMX B COCTaB
JIOKYMEHTa, TI0OJbKHA ObITh CKBO3HAsl IO BceMy TekcTy. Homepa cTpanun mpo-
CTaBJISIIOTCS B IIPABOM BEPXHEM yTIIy 0€3 TOUKHU B KOHIIE.



1.2.1 ObopMineHue unnwcTpanui

Nnnroctpaiiuu MOTYT OBITh PACIOJIOAKEHBI B JIIOOOM MECTE JOKYMEHTA U
JOJKHBI  OBITH BBITIOJHEHBI B COOTBETCTBUM C TpPEOOBAaHHWEM CTAHAAPTOB
ECK/I. MiutrocTpauuu ciaeayeT HyMepoBaTh apaOCKUMHU LU(ppaMU CKBO3HOU
HyMepanuei. Ecnu pucyHok oauH, To oH o0o3Havyaercs "Pucynok 1". Uiro-
CTpAIlMU Ka)XJO0T0 MPUIIOKEHUs 0003HAYaIOT OTIEIBbHOM Hymepalrued apad-
CKMMHU IudpaMu ¢ goOaBieHHEM Tepen nudpoit 0003HAYECHUST TPUIOKECHUS.
Hanpumep, Pucynok A.3. Mmmtoctpauuu, npu HEOOXOJAUMOCTH, MOTYT UMETh
HAUMEHOBAHUE U TOSCHUTEIbHBIC JaHHBIC (MOJPUCYHOUHBIA TeKCT). CloBO
"PucyHok" M HaMMEHOBAHHUE IMOMEIIAIOT MOCJIE MOSCHUTEIbHBIX JTAHHBIX W
pacroiararoT CiaeAyuuM 00pa3oM:
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Mexanusm 1-ro kimacca  I'pynma Accypa 25, ['pynna Accypa 2,
Pucynok 1 — Cxema paznoorcenus mexanusma
CchUIKY B TEKCTE HA PUCYHOK 3alIMCBHIBAIOT CJIEAYIOMIUM 00pa3oM: puc. 3.

1.2.2 IlocTpoeHue tabaun

[udpoBoii Marepuan, Kak npaBuio, opopmisitor B Buje Tadbnuil. Ha3sa-
HUE TaOJHITEI, IPH €T0 HAJIMYMH, CICAYET IMMOMeIIaTh Haa Taomuiei. Taomuisl,
3a WCKIIOYEHHWEM TaOJMI] MPWIOKEHUH, CJIeAyeT HYMEpOBaTh apaOCKUMH
nudpamMu CKBO3HOM HyMeparuend. TaOauilbl KaXX10ro MprIoKeHUs: 0003Hava-
10T OTACIBHON HyMepaluei apaObckuMu nmudpaMu ¢ 100aBIeHAEM Iiepe mud-
poit 0003HaYeHUs MPWIOKEeHUA. Ecu B IOKyMeHTe ofHa TaOauIla, OHa JTOJIK-
Ha ObITh 0003HaueHa "Tabnuna 1” wim "Tabnauna B.1”, ecniu oHa nmpuBeieHa B
npuioxenuu B. CrnoBo "Tabnuna" nuimiercst ciaeBa Haj TaOauIEH, 3aTeM CTa-
BHUTCS TUPE W MUIIETCS Ha3BaHue Taomuiel. Hampumep:

Tabnuya 1 — Jluneiinvie u yenogvlie CKOpocmu mouex U 36eHves

Ne Va, Vs, Ve, Vb, Via, Ve, 2, (04,
T1OJT. M/C M/C M/C M/C M/C M/C 1/c 1/c
7 12,566 | 4,444 |10,027 | 6,818 [ 11,037 | 8,222 | 36,791 | 26,524

PexomeHyeTcst pe3yabTaThl BBIYUCICHUN 3aHOCUTH B TAOJIUILY.




IIpu nmepenoce yactu Tabnuibl ciioBo "Tabnauma" u e€ Ha3BaHUE yKa3bl-
BaIOT OJIMH pa3 HaJ MEPBOM 4YacThiO TAOJMIIBI, HAJ JPYTHMMHU YaCTSIMU CleBa
nuiryT cioBa "lIpomomkenue TabmuIpl" ¢ yKazaHueM HoMepa (0003HAYCHUS )
TaOJIUIIBI.

Ha Bce Ta0nuiibl JOKyMeHTa JOJKHBI ObITh MPUBE/ICHBI CCHUIKH B TEKCTE
JTOKyMEHTa, MPU CChUIKE CJIEAYeT MUcaTh CJI0BO "Tabiuia" ¢ ykazaHueM e€
HOMepa. Pa3nensth 3arojoBKHM M MOJ3arojoBKU OOKOBHKA U Tpad AUaroHalb-
HBIMU JIMHUSIMA HE JIOMyCKaeTcsl. ['Opu30HTalbHbIE U BEPTUKAIbHBIC JTUHUM,
pPa3rpaHUYMBAIONINAE CTPOKH TaOJUIIbI JOMYCKAETCS HE MPOBOJUTH, €CIU UX
OTCYTCTBHUE HE 3aTPY/IHSET MOJb30BaHNE TAOIUIICH.

1.23 Opopmiuaenue popMmyn

OO0o3HaueHUe U 3aMucCh (PU3UUYECKUX €IMHUI] JOJKHBI OBbITh B CHCTEME
CH cormacao I'OCT 8.417-81 I'CU. Dopmyisl, 32 UCKIIOUCHUEM (OPMYII,
MOMENIAEMbIX B MPWJIOXKEHUH, JTOJDKHBI HyMEPOBAThCSI CKBO3HOM HyMmeparuein
apaOckuMu 1M paMu, KOTOPbIE 3alMCHIBAIOT HAa YpOBHE (OpMYJIbI CclipaBa B
KpYyTJIbIX CKOOKax. B mpenenax Bceil 3alMCKU €JUHULIA U3MEPEHHS] OAHOTO U
TOrO XK€ MapameTpa AOoJKHA ObITh MOCTOSIHHOM. Bce mu@psl moactaHoBKH B
dbopMyJibl CleAyeT MOMEIIaTh B CTPOTOM COOTBETCTBUU C PACIOJIOKEHUEM
OyKBEHHBIX 0003HaueHHil B Qopmysne. HukHUM U BEpXHHU MHIEKCHI y OYKB
(mudp) pacnonararoT COOTBETCTBEHHO HA YPOBHSIX HUKHUX U BEPXHUX CTPOK,
pe3ynibTaT pacuera JaeTca ¢ ykazaHuem pazmepHocTh. OO03HAUEHHUS €IMHMIL
IPUMEHSIOT TOJBKO MOCJIE YUCE U OMEMIAIOT B OJHY CTPOKY C U(PpamMu U B
KOHIIE CTaBAT TOUKy. Hampumep:

T,,=Js, €4=0,015-1838,6 = 27,579 H-m. (20)

CchUIKM B TEKCTE€ Ha MOPSAKOBbIE HOMEpa (opMysl Jal0T B CKOOKax,
Hanpumep: B ¢opmyie (5). HymepoBanHbie (HopMysbl CIEAyeT pacroyiaraTh
OTAeNbHBIMU cTpokamu. HeGombine GpopMybl JomycKaeTcsl moMelaTh B OJ1-
Hy cTpoKy. HenymepoBaHHbie (OpMyJIbl MOKHO MOMEIIATh U BHYTPHU TEKCTA.

Touky Kak 3HaK YMHOKEHHS HE CTaBAT Nepea OYKBEHHbIMU 0003HAUEHU-
AMH (DU3UYECKUX BEIIMYMH M MEXKIY HUMH, Mepell CKOOKaMU M IOCJe HUX
MEXy COMHOXHUTEISIMUA B CKOOKaX, mepea ApOOHBIMU BBIPAKEHUSIMU U TOCTIE
HUX WIA MEXIY HECKOJBKUMH JIPOOSIMU, HAITMCAHHBIMU YE€PE3 TOPU3OHTAIIb-
HYIO 4epTy, IEpe] 3HaAKaMHU paJiuKaia, MHTErpaia, a TakKe Nepesl apryMEeHTOM
TpUroHoMeTpuueckoil pynkiuu. Hampumep:

‘Vrp o VaH

B m,(z4 +2;5)cosa
0,5[V;p + Vi '

Ay

100 % ; COS Ly =

20,



Jlomyckaercs 3anmuchiBaTh (POPMyITy B BHJE MPOCTON IpoOH B OAHY CTPO-
Ky 4epe3 KOCYI0 UepTy, HAPUMED: COSOl,, = d;,/dy,.
BekTopHbie ypaBHEHUS B 3aMIMCKE 3aMUCHIBAIOTCS CICAYIOIIMM 00pa3oMm:

—_ _n _’t .
a,=d,+4a,, +4,,;

IBO |0A [BA 1BA
R4 + Ros + Fuy + G4 + Fus +Gs + Feg + Ros =0.

|ICD LOD

dopmynel, TOMENIaeMble B MPUIIOKEHHUIX, JOJDKHBI HyMEpOBaThCS OT-
JIeIbHOW HyMepaler apabckumu nudpaMu B Ipeaeiax KakJaoro IpHiIoxKe-
HUS ¢ J00aBlIeHHMEM Iiepen Kaxaou mudpor 0003HAUYCHHUS MPHUIIOKEHUS,
Hanpumep, popmyna (B.1).

1.24 CIHCOK MCIOJNB30BAHHBIX UCTOUYHHUKOB

B crnucok BKIIIOYAIOTCS BCE UCMHOJIb30BAHHBIE MCTOUYHUKH, CBEICHUS O
KOTOPBIX PACIOJIATAIOT B OPSIAKE UX YIIOMUHAHHUS B TEKCTE.

CchUIKM Ha WCTOYHHMKH CHEAYET YKa3blBaTh MOPSAKOBBIM HOMEPOM IO
CIIMCKY MCTOYHHUKOB, BBIJICJICHHBIM JIByMSI KOCBIMH 4epTaMH, Hampumep /5/.
[Tpumepsl OnbIMOTrpaPUIECKOro ONrMcaHuss UICTOYHUKOB ITPUBEACHBI Ha C. 14.

1.2.5 llpunoxenue

[IpunoxxeHusiMU MOTYT OBITh, HampuMmep: rpaduueckuil Marepuan, Tad-
aunel 0oibpioro opmara, pacdeTsl, IPOrpaMM 3ajady, pemaeMbix Ha O9BM u
T.1. [Ipunoxkenue oQopmiIstoT Kak MPOAOJDKEHUE JOKYMEHTa Ha MOCIEIyIo-
IIUX €ro JIMCTax. B TekcTe NJOKyMeHTa Ha BCE MPUJIOKEHUS JOJIKHBI OBIThH J1a-
HbI cCchUIKM. Kaxnoe mpuiioeHHe clelyeT HauyMHaTh C HOBOM CTPAHUIIBI C
yKa3aHUEM HaBepXy IO cepeauHe cTpaHullbl ciaoBa "[Ipunoxenue" u ero 06o-
3HadyeHue. [lpusiokeHne MOMKHO MMETh 3aroJIOBOK, KOTOPBIM 3alUCHIBAIOT
CUMMETPUYHO OTHOCUTEIIBHO TEKCTa C MPOMUCHOU OYKBBI OTJEIBLHONU CTPOKOMA.

[Tpunoxenuss 0003HAYAOT 3aryiaBHBIMM OYKBaMU PYCCKOTO ajiaBuTa,
HaumMHad ¢ A, 3a uckmouenuem 0yks E, 3, U, O, U, b, 'b. Ilocne ciosa "INpu-
JoxkeHue" ciaeayer OykBa, 0003HAYAIOMIas €ro IocieaI0oBaTeIbHOCTh. Ecin B
JOKYMEHTE OJIHO MPHIIOKeHHEe OHO oOo3Havaetcs "[lpunoxenne A". Bee mpu-
JIO’KEHUS JOJIKHBI OBITh MEPEUMCIICHBI B COJICP)KaHUU JTIOKYMEHTa (MpU HaIH-
YUH) C YKa3aHUEM UX HOMEPOB U 3ar0JIOBKOB.



2 OODOPMJIEHUE TPAOPUYECKOM YACTHU

['paduueckast yacTp MPOEKTa SIBISETCS WIUIIOCTPATUBHBIM MaTepUaIoM
IIPOEKTA, BBIIOJHEHHBIM HAa OCHOBE pPAaCyeTOB, HM3JIOKECHHBIX B PAaCUETHO-
NOSICHUTENbHOU 3amnucke. ['paduika IUCTOB MpoekTa JAOHKHA COAEPKATh BCIO

HE0O0XO0AMMYI0 UH(GOPMAIIMIO U BBIMOJHITHCS B MOJHOM COOTBETCTBUHU TPeOO-
BanusM ECKJI /2/.

2.1 O6mue TpeboBaHUA

['paduueckyro yacTh MpoeKTa BHIMOJHSIOT Ha 4-x nucrax dopmara Al
(594x841) T'OCT 2.301-68. Hanmucu B JuCTaxX BBIMOJHSIOT CTaHIAPTHHIM
mpudrom 'OCT 2.304—-81. Kaxpiii TUCT NOKEH UMETh BHEIIHIOK PaMKY,
BBIIIOJIHEHHYIO TOHKOU JIMHUEW Ha PACCTOSIHUM 5 MM OT KPOMKH JIMCTA, BHYT-
PEHHIOIO PaAMKY, BBIIIOJHECHHYIO CIUIOIIHOWM OCHOBHOW JIMHUEN HA PACCTOSTHUU
20 MM OT JIEBOM CTOPOHBI BHEIIHEW PAMKHU U HA PACCTOSIHUM 5 MM OT OCTajlb-
HBIX CTOpPOH. B mpaBoM HU)KHEM yIJy BHYTPEHHEH paMKH BJIOJb OOJIBIION
CTOPOHBI Pa3MEIIA0T OCHOBHYIO HAJIIHUCh, B JIEBOM BEPXHEM YTIIy Pa3MEIIAOT
pamky (70x14) nist Homepa 3aganus (npuioxkenue JK).

OcnoBnyto Haamuck ohopmisttoT o 'OCT 2.104-68. PexomeHnmanuu 1o
o(OpMIICHHIO OCHOBHOM HAJIMCH JaHbI B IipuiioxkeHue K.

VYcnoBHbIE 0003HAYEHUS OCHOBHBIX 3JIEMEHTOB KMHEMATHYECKUX CXEM
o ['OCT 2.703-68 u ['OCT 2.770-68 nanbl B npunoxenuu K.

Cornacao I'OCT 2.201-80 nHymepanusi KypcOBOTO MPOEKTa MPUHSTA 1O
OPUHIMITY PUCBOCHUSI HOMEPA, MPU KOTOPOM 0003HAUYEHHUE JOKYMEHTOB IPO-
€KTa MpeayCMaTpUBAET MX HUCIOJIb30BaHUE B Mpeieiax OJHOW OpraHu3aiuu

(CT'AY). Hanpumep, Homep npoekra TMM.KIIL.018.001.007 npexacraBiseT
co0oii crneayromui KogudukaTop:

TMM.KIIL.018.001.007

Teopust MExaHU3MOB U MalllMH, KYPCOBOW MPOEKT| | |

Howmep 3amarus (ot 0 10 999) | |

Howmep BapuanTa 3aganus (ot 0 1o 999) | |

Howmep nmonoxenust BxoaHoro 38eHa (ot 0 10 999) |




2.2 Jluct 1. KuHeMaTHUYeCcKOE€ UCCIEIOBAaHUE MEXaHHU3Ma

['paduka mucTa 10MHKHA CONEPIKATD:
HazBanwue nucTa B OCHOBHON HaAMHACH
Kunemamuueckoe ucciedoganue mexanuzma.

Howmep nipoekTa B OCHOBHOW HAJIIMCH U B JIEBOM BEPXHEM YTIIy PAMKH
TMM.KII1.018.001.007.

KuneMarnueckyro cxemMy MeXaHHW3Ma. 3aJaHHOE MOJIOKEHHE BXOIHOTO
3B€HA 1 3BEHbEB MEXaHW3Ma BHITIOHSIIOT OCHOBHBIMH JIMHUAMU. Hanmuce:
Kunemamuueckasna cxema mexaunuszma
M
wy, =0,002 — .
MM

ILmanbl CKOpOCTEN UM TUIAHBI YCKOPEHUM Mexanu3ma. Hannucu:
Ilnanvr ckopocmet

u, =0,0752¢
MM

Illnanvt yckopeHnut
2
m/c

Ha =9 :
MM

Kunematuueckue AuarpaMMmal. HaI[HI/ICI/I:
Kunemamuueckue OuazpaMMbl
ao
to =0,0262 7.
MM

[Tpumepnoe rpaduueckoe opopmiieHue aucra 1 gano B npuioxeHuu J1.

2.3 Jluct 2. KuHeTOCTAaTUYECKOE UCCIENOBAHUE MEXaHNU3MA

['paduka mucTa 10MHKHA CONEPIKATD:
HazBanwne nucTa B OCHOBHOW HA/IIHCH:
Kunemocmamuueckoe uccnedoganue MmexaHusma.

Howmep nipoekTa B OCHOBHOW HAJIIMCH U B JIEBOM BEPXHEM YTIIy PAMKH
TMM.KII.018.001.007.

CxeMy wMexaHu3Ma Ui 3aJJaHHOTO IIOJIOKEHHSI BXOJHOTI'O 3BEHA.
Hannumces:
Kunemamuueckasa cxema mexaHuimda

u, =0,0022 .
MM

10



NunukatopHyo nuarpammy (€ciid AaHa B 3aJaHHM) C YKa3aHUEM OIlpe-

neneHus Harpy3ku. Haanucs:

HUnoukamophnasa ouacpamma.

CTpyKTypHBIC TPYNIIBEI MEXaHU3MA, HA K10 U3 KOTOPBIX MOKA3bIBAIOT:
TJIaBHBIE BEKTOPBI CUJI U MOMEHTBI CUJI MHEPIIUY;

COCTAaBJISIIOIINE PEAKIINH;

BHEIIHHUE HAarpy3KH;

I1JICYH CHIJI.

Hannuce Hang rpynmoi:

Cxema naepyocenus epynnol Accypa 2,,(4,5)

1, =0,002-" .
MM

[Limane! cyit 11 CTPYKTYpHBIX rpynn. Haanucs:

llnanovt cun epynnet Acypa 2,5(4,5)

U =]0£ .
MM

BxonHoe 3BeHO MEXaHMW3Ma, HA KOTOPOM ITOKA3bIBAIOT:
PEAKIHIO CO CTOPOHBI CTPYKTYPHBIX TPYIIIL;
YPABHOBEMIMBAKOIINKA MOMEHT;

IJ1e4un CHJI.

Hanmnuce:

Cxema HAcpyoHCeHUA 8X00HO020 368€Hd

u, =0,002-21
MM

I'pagpux ypaenoeewmusawouezo momenma M,,

B pao
,Lt(p = 0, 0262 W

[IpumepHoe rpaduyeckoe opopMieHre JucTa 2 JaHO B IpHIIoKEHUHA M.
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2.4 Jluct 3. I[IpoexTupoBaHue 3y04aToil mepenauu

['paduka nmucTa 10MmHKHA CONEPIKATD:
HazBanwue nucTa B OCHOBHOW HaAMMHACH

llpoexmuposanue 3y6uamou nepeoauu.

Howmep nipoekTa B OCHOBHOW HAJIIMCH U B JIEBOM BEPXHEM YTIIy PAMKH
TMM.KII.018.001.007.

Yeprex 3y0UaToro 3auersieHus MpocToi CTyNeHU:

— TeOMETPUYECKHUE pa3MephI KOJIEC;

— TpaduK yIeIbHBIX CKOJIbXKECHUM.

Hannucn:

I'eomempusa 3ybuamoco 3ayenieHus

w1, =0,00025-
MM

I'papux yoenvHvix CKONbICEHUU
tg = 0,1 mm™.
Tabnuiry OCHOBHBIX HapaMETPOB 3alleIJICHHS, PACIIOI0KEHHYIO B IIpa-

BOM BEPXHEM YTIIy JINCTA, KOTOpas nokazaHa B [Ipuinoxennu K.

CxeMy peaykTopa ¢ KapTHHAaMH JIMHEWHBIX M YTJIOBBIX CKOPOCTEM.
Hanmucu:

Kunemamuueckas cxema

1, =0,002-2
MM

Ilnan nunetnvix ckopocmeu

Wy =0,4M—/c :
MM

Ilnan yenogwvix ckopocmet

1
ﬂm=442-
MM

[IpumepHoe rpaduueckoe opopmieHue aucra 3 gaHo B nmpuiioxxkenun H.
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2.5 Jluct 4. [IpoexTupoBaHME KYyJAa4YKOBOT0O ME€XaHHU3Ma

['paduka mucTa 10MHKHA CONEPIKATD:
HazBanwue nucTa B OCHOBHOW Ha/IMHACH

Hp oekKmupoearnue Kyiauko602c0 MEXaAHU3mdA.

Homep npoekTa B OCHOBHOM HAJIMUCHU U B JIEBOM BEPXHEM YTIIY paMKH
TMM.KIIL.018.001.007.
I'padbuku mepemelneHuii, aHaJIOrOB CKOPOCTH M aHAJIOrOB YCKOPEHMS
tonkareixst. Hagnuce:

Luaecpammol nepemewienuti, anano2coe ckopocmet u YCKOpeHut moaKkameJs

1 = 0,001 , =0,0087 2%,
MM MM
1y =0,001 %
@ MM
w, =001
a7s MM
d(p2

ITocTpoenust M omnpeneneHuss MUHUMAIBHOTO pajavyca KyJadka.
Hannwmces:

Onpedenenue MUHUMANLbHO20 paouyca KyiaikKa

s = gy =0,001 - .
dTp MM

(17151 pOJTMKOBOTO TOJIKATETIS).

Yeprex npoduiia kynauka. Hagnucs:
llocmpoenue npoguna kKyrauka

u, =0,001 2
MM
['paduk yrnos naBnenusi. Hannuce:
I'pagpuk yenose dasnenus
pao pao

1y =0,0168 7525 u =0,0087 7= .
MM MM

[TpumepHoe rpaduueckoe oopmiienue aucta 4 1aHo B npuiokeHuu 1.
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I[IPAUJTOXEHUE A
lIpumep ogpopmnenus mumynvHo2o 1ucma

['ocynapcTBeHHOE 00pa30BaTENBHOE YUPEKACHUE
BBICIIETO MPO(EeCCHOHAIBHOTO 00pa30BaHuUs
Camapckuii rocy 1apCTBEHHBIN a3POKOCMUYECKUN YHUBEPCUTET
uMmenu akagemuka C.I1. Kopoiesa

Kadenpa ocHOB KOHCTpyUpPOBaHUS MAIlIMH

PACUETHO-IIOACHUTEJIbHAA 3AITNCKA

K KYpPCOBOMY MPOEKTY MO TEOPUU MEXAHU3MOB U MAIlIH

3amanue Ne TMM.KII.018.001.007

CryneHnt
['pynma
PykoBoautens npoekra

Camapa 2005
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IIPUITOXEHUWUE b
Ilpumep ogpopmnenus 3ad0anusi Ha KypCco8ou npoexm

KA®E/JIPA OCHOB KOHCTPYHUPOBAHNMA MAIINH

3afgaHue Ha KypcoBOU MpoekT cryaeHty MBanosy A.M.

1o «reopun Mexanu3MoB 1 Mamue» Ne TMML.KIIL.018.001.007

ConepxaHue 3agaHus
1. KuneMaTrnueckoe UCCIeI0BAHNE PHIYAXKHOTO MEXaHU3MA.
2. KuHeTtocTaTuueckoe UCCIeI0OBAaHME MEXaHU3MA.
3. [IpoexkTrpoBanue 3y04yaToil mepenayu.

4. IIpoeKTUpOBAHHUE KYJIAYKOBOTO MEXaHU3MA.
Hcxonnble nanHbie
Hcxonubie naHHbIE TPUHUMAIOT COTJIACHO HOMEPY 3aJIaHus U3 COOpHUKA 3a/1a-

Huit kapenpst OKM /4/.

[Tepeuens u 00beM rpaUIECKUX U TEKCTOBBIX JOKYMEHTOB

KunemaTtnueckoe ucciieoBaHe MeXaHU3Ma 1 1. Al.
Kuneroctatnueckoe ucciieqOBaHUE MEXaHU3Ma 1 1. Al.
[IpoexTupoBanue 3youaroi nepeaadu I n. Al.
[IpoexTrpoBaHnE KyIauyKOBOIO MEXaHU3MA I n. Al.
PacueTHO-TI0sICHUTEIbHAS 3aIIMCKa 25-35 1. A4.

KanennapHsblii 11aH BBITIOJIHEHUS pa0boT ycranaBiuBaeT kadenpa OKM.

16



I[IPAUITOXEHHWUE B
lIpumep oghopmneruss UCXOOHBIX OAHHBIX HA KYPCOBOU NPOEKM

NUCXOJHBIE TAHHBIE HA KYPCOBOU ITPOEKT
K pazoenam 1,2

F

NN

Pucynox Bl — Cxema komnpeccopa
T = 0,05 ¢; Loa = 0,1 M, £ap = 0,3 M, Lac= 0,075 M, Lcp = 0,31 M; £as,= 0,15 m;

les,= 0,155, m; = 0 xr; mp = 1,5 kr, m3 = 0,6 xr; my = 1,55 kr; ms = 0,6 kr;
Finax= 2000 H; Js, = 0,0135 kr-m?; Js, =0,015 kr-m”; d, = 50 — 60 mm; £= 0,1 - 0,15.

2 f K pazoeny 3

n,; = 4200 00/MuH;
IS IPOCTOH cTyneHu: Oy, = 130 MM; my, = 6,0 Mm;
i4s=2,0; 0 =20% h; =1;c=0,25;

JUTS TITAaHETApHOM CTYIICHH: My, = 5,0 MM; X = 0.

K paszoeny
4
3akoH ABUXKCHUA TOJIKATCIIA
d’s T
—— =2acos—O;
do’ Py

¢, =30% @, =20° ¢@5=1060°
h=15MM; Y= 60°.

Pucynox B3 — Cxema Kyn1auko6020 mexanuzma

17



ITIPUIJTOXEHHWE T
Ipumep ogpopmnenus pechepama

PEDOEPAT

KypcoBou npoexT.
ITosicautensHas 3anucka: 30 ctp., 1 puc., 5 Tadi., 4 UICTOYHUKA

I'paduueckast nokymenranus: 4 nucta Al.

KOMIIPECCOP, KUHEMATUKA, INHAMUKA, AHAJIN3,
PEJIYKTOP, 3ALIEIIJIEHUE, MEXAHU3M KVYJIAUKOBBIMI

B KypcoOBOM IpOEKTE BBINOJHEH CTPYKTYPHBIN, KHHEMATUYECKUN U CH-
JOBOM aHAJIM3bl MEXaHU3Ma BO3AYIIHOTO KOMIIpEccopa.

[To 3amaHHOM cXeMe U MapaMeTpaM MPOBENICH MOA00p Yucen 3yObeB KO-
JEC PEaYKTOpa, pacueT INeOMETPHUYECKHX MNapaMeTpOB 3allCTUIEHUsS MPOCTOU
CTYIIEHU PEIYKTOPA U €T0 KAYECTBEHHBIX MMOKA3aTEIICH.

BrinosaneHo IMPOCKTUPOBAHUC KYJIAYKOBOI'O MCXaHHU3MaA.
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IMIPUITOXEHHWUE I
IIpumep oghopmnenus cooepocanus 3anucku

CONEPXKAHUE

[IEPEYEHb YCJIOBHBIX OFO3HAUEHUI

1 KHHEMATHUYECKOE UCCIIEAOBAHWUE MEXAHU3MA
1.1 IlmaHsl MONOXKEHUI
1.2 CtpyKTypHBIN aHAIN3
1.3 Ilmanbl ckopocTeit
1.4 TInansel yCKOpeHUM
1.5 Kunemarnueckue auarpammebl
1.6 CpaBHHUTENBHBIN aHATU3 PE3YyJIBTATOB

2 KUHETOCTATUYECKOE UCCIIEHOBAHWUE MEXAHU3MA
2.1 Ompenenenue HaArpy30K MEXaHU3MaA
2.2 KuHerocTaTthka CTPYKTYPHBIX TPYIIII
2.3 KuneTocTaTHKa BXOIHOTO 3BEHA
2.4 CpaBHHTEIBHBIN aHAJIN3 PE3YIbTATOB
2.5 ITlorepu Ha Tpenue u KII/] mexanuzma

3 ITPOEKTUPOBAHME 3YBYATON ITEPEJJAUN
3.1 IlepenaToyHble OTHOIICHUS
3.2 Pacder npocToi CTyIlieHH
3.2.1 IloxGop uucen 3yObeB MPOCTOM CTYIICHU
3.2.2 Pacuer reomeTpun 3alECIUICHHS
3.2.3 OnpeneneHne Ka4eCTBEHHBIX MTOKA3aTeJICH 3aleIIICHUS
3.3 Pacder miianeTapHOM CTyIIEHH
3.3.1 IloxGop uucen 3yObeB MIaHETAPHON CTYIICHH
3.3.2 IlpoBepka nepeaaTouHOro OTHOLICHUS U YCIIOBUU
COOCHOCTH, COCEJICTBAa U COOPKHU
3.4 JluHeliHble U YTJIOBBIE CKOPOCTH MEepeaun
3.5 CpaBnutenbHbii aHanu3 pe3yabratoB U KIIJ[ nepenauun

4 TTPOEKTUPOBAHUME KYJITAUKOBOI'O MEXAHN3MA
4.1 Cxema MexaHu3Ma
4.2 AHaIUTHYECKOE OMHUCAHUE 3aKOHA IBUKEHUSA BEIOMOTO 3BE€HA
1 IMOCTPOCHHUE THarpaMm
4.3 OmnpeneneHue OCHOBHBIX Pa3MEPOB KyJIaUYKOBOTO MEXaHU3Ma
4.4 Tloctpoenue mpoduis Kyjiauka u rpaduka yrioB JaBJICHUS

CIIMCOK UCIIOJIbB3OBAHHBIX NCTOYHHMKOB
32
[MTPUJTOKEHUA

o 0 0 O

11
12

13
13
13
17
18
19

20
20
20
20
21
23
24
25
26
27
28
28

29
29

29
30
31

33
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IIPUITOXEHUWE E
Llpumep oghopmnenus nepeuns ycio8Hvlx 0003HAUEHULL

NEPEYEHDB VCIOBHBX OBO3HAUYEHUU

Paznen 1. Kunematnueckoe McciefoBaHUEe MEXaHU3MA
n — 9acToTa BpaIlleHUs BXOJHOTO 3B€HAa, 00/MUH;
T — BpeMs 060poTa BXOJTHOTO 3BEHA, C;

{ — nvna 3BeHa, M;

H — xox mopurns, M;

® — YIJI0Basi CKOPOCTb 3BEHA, Pajl/C;
V — nuHeiHas CKOPOCTh TOUKH, M/C;
O — YCKOpEHHE TOUKH, M/C’;

€ — YIJIOBOE YCKOPEHHE 3BEHA, paj/c’;

L, — MaclTal rjaHa MoJ0KEeHUM, M/MM;

lly — MacITab TIaHa CKOpOCTeH, M ™' /MM;
Hw — MacITad IIaHa YCKOPEHHIA, M-C >/MM;
L, — MacmTad yria IoBOpoTa, paj/MM;

Ay — IOTPENIHOCTh CKOPOCTH, %0;

Aqg — IOTPEIIHOCTh YCKOpeHus, %.

Paznen 2. Kunerocratnyeckoe nCCiIe10BaHNE MEXAHU3MA
m — Macca 3BEHa, KT;
G — cuma TskectH, H;
Js — MOMEHT MHEpLUH 3BEHa, KI-M;
Fy — rimaBHBINM BekTOp v uHepuuu, H;
Ty — rmaBHBIM MOMEHT CcWJI nHepuuu, H-m;
U — MaciTaOHbIN kKo dunmeHT miana cwi, H/mwm;
Rj; — peakuus cBsA3HM 1-r0 3B€HA Ha 3B€HO j, H;
F,, — ypaBHOBemmBaromas cuna, H;
M,, — ypaBHOBEIIUBAIOIUI MOMEHT, H-M;
Finax — MAKCUMAaIIbHASI CUJIA CONIPOTUBIIEHHUS, H;
h — n1edo cusbl UHEPIUH, M;
t — Bpems, C;
f — ko3 durmenT TpeHus;
P — momHoCTH, BT;
n — KII.

Paznen 3. [IpoextupoBanue 3youaToil nepegadu
1 — mepeAaToYHoe OTHOIIICHUE;
® — yTII0Basi CKOPOCTh, Paj/c;
Ay, — MEXKOCEBOEC PACCTOSTHUE, M,
a, — YUCJIO CaTEJIJIUTOB;
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Z — 4ucio 3yObeB Kojieca (IIeCTEepHN);

Olw — YTOJI 3alleTUICHUS, TPa;

o — yrou ipoduist 3yObeB KoJieca (IIecTepHu), Tpaj;
d — amameTp neIMTeNHEHOM OKPYKHOCTH KOJieca, M;

d, — nnametp BepumH 3y0a, M;

dp — ImamMeTp OCHOBHO OKPY>KHOCTH, M;
dy — InameTp Ha4aIbHOU OKPY>KHOCTH, M;
df — muameTp OKpYKHOCTH BIIAJIVH, M;

L, — MaciuTab KHHEMaTHYeCKOU CXEMBI peyKTOpa, M/MM;
Ly — MacmTad rjiaHa JUHEHHBIX CKOPOCTEH, M-C”/MM;

He, — MacIITab TI1aHa YITIOBBIX CKOPOCTEH, ¢ /MM;

X — KO3(QPULIUEHT CMEUIEHUS! UCXOJHOTO KOHTYPa;

S — TonmuuHa 3y0a 1Mo AETUTENbHON OKPYKHOCTH, M;

m — MOJYJIb 3alleTUICHUS, M;

h*

a — KO3 @UIMEHT BBICOTHI FOJ0BKH 3y0a;

h, — BbICOTa TOJIOBKH 3y0a, M;

h¢ — BbICOTa HOKKH 3y0a, M;

c* — k03¢ HUIUEHT paHaIbHOTO 3a30pa;
C — paauanbHbIA 3a30p, M;

€ — KOO(PPULUEHT NEePEKPHITHS;

(o, — YTOJI TOPLIEBOTO MEPEKPHITHUS, TPaL;
n — KIIJ penykropa;

A — TIOTPEUIHOCTD;

V — YAETBHOE CKOJIbKEHHUE;

P — paanyC KPUBU3HBI YBOJIBBEHTHI, M.

Paznien 4. [IpoekTupoBanue KyJIauKOBOIO MEXaHU3Ma
h — xoJ1 TOJIKaTeNs1, MM;
(y — YOIl yIAJICHUS], TPaI;
(P — YTOJI BO3BpAICHUS, TP,
@y — YrOJl JAJIbHETO CTOSIHUSA, TPaL;
€ — DKCLUEHTPUCUTET, M;
To — pailyC HaYaJIbHOU IIalObI, M;
Pmin — AOMYCTUMBIA pagnyc KpUBU3HBI TPODUIISI KyJIauka, M;
Ipon — PAIMYC POJIUKA TOJKATEIS, M;
{ — navHa HanpaBJISIONIEH BEIOMOIO 3BEHa, M;
L — paccrosiHre OT OcH KyJladka J1a HallpaBJIsAIOIE BEAOMOTI0O 3BEHA, MM;
0L — YroJI IaBJICHHUS, TPA.
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[NIPAUITOXEHHUE K
IIpumep oghopmnenus snemenmos cxem 3a0aHus

YCJIOBHBIE ObO3HAYEHHM A
OJIEMEHTOB KMHEMATHUYECKUX CXEM

—_— Bai, och, maryn

% - HenoasmxHoe 3BeHO (CTOMKA)
.

[TocTynarenbHass KUHEMaTUYECKas mapa

| ./ | /O\ BpamaTeanaﬂ KMHCMATHUYCCKas 11apa
1D

[IpssMONTMHENHOE NBUXKEHUE

BpaH_[aTeJ'IBHOC ABMXXCHHUC B IINIOCKOCTHU YCPTCIKA

y Howmep 3BeHa
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IIPUJTOXEHWUE JI
Jlucm 1. Kunemamuueckoe ucciedoeaHue mexaHuimda
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INPUITOXEHHUE M

Kunemocmamuueckoe ucciedoeanue mexanuszma
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