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B.B. Paoomckas

MeToaudeckie yKa3zaHUs 10 BBHITIOJHEHHIO KYPCOBOTO IMPOEKTa pa3pabOTaHbl Ha OCHOBE padodeii
nporpaMMsbl OI1.04 «TexHuueckass MEXaHUKa

ConeprkaHre KypcoBOTO IPOEKTa OPUEHTUPOBAHO Ha (POpMHpOBaHME OOIMIMX M MPO(ECCHOHATBHBIX
KOMITIETEHIIMI MO TporpamMMe TIOJrOTOBKU CIICIMAIMCTOB CpelHero 3BeHa mo cneuuagbHocTn 15.02.03
TexHUUYeCKast YKCIUTyaTAIMS THAPABIUICCKIX MAIIHH, THIPOIPUBOJIOB M THAPOITHEBMOABTOMATHKH.



BBEJIEHUE

Hacrosmue Meroanyeckue ykasaHus MpeIHA3HAYEHBI ISl CTYACHTOB OYHOW (OpMBbI 0OydeHUs B
KaueCTBE PErNIAMEHTUPYIOLIEr0 MaTepuaia Mo BBIIOJIHEHUIO U MPEAOCTABICHUIO KYpPCOBOIO MPOEKTA IO
mucuurnHe «TexHudeckas MexaHuka» Ui crnenuanbHocTd 15.02.03 TexHuveckass 3KCIUTyaTaius
TUAPABIMYECKUX MALLIWH, THIPONPUBOJIOB U THIPOITHEBMOABTOMATUKH.

BrinonHenue KypcoBOro TMpOEKTa paccMaTpPUBACTCS Kak BHUJ Y4EOHOM JESTENBHOCTH 10
JTUCHUILTMHE TPOo(ECCHOHAIBLHOr0 Y4eOHOT0 IIMKIIA U pealiu3yeTcs B Ipeiesax BpeMEeHH, OTBEICHHOIO Ha
€€ U3yUYCHHUE.

BelnonHeHue cTyIeHTOM KypcOBOIro MPOEKTa IO AUCLMILUIMHE POBOJUTCS C LEIBIO:

— CHUCTEMATHU3allMHU U 3aKPEIJICHUS MOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUU 1O
o0uienpogeccuoHaNbHBIM JUCHUIIITHHAM, MEXIUCIUIUTMHAPHBIM KypcaM;

- yrayOJIeHUs TEOPETUIECKUX 3HAHUN B COOTBETCTBHUH C 33JIaHHOM TEMOA;

— (hOopMUPOBaHHST YMECHHI MPUMEHSITh TEOPETHUYCCKHE 3HAHUS TPH PEIICHUM IMOCTABJICHHBIX 3ajad,
HCIIOJIb30BaTh CIPABOYHYIO, HOPMATHBHYIO U HAYYHO-TEXHHUYECKYIO JUTEpaTypy (hopMupoBaHHE
npodeccnoHaNbHBIX KOMIETEHIIUN );

— (dbopMupoBaHHe 00IMKX U MTPO(HECCHOHATBLHBIX KOMITETSHITUN — Pa3BUTHE TBOPUYCCKONW HHHUIIMATHBEI,
JTUCHUTUTMHUPOBAHHOCTH, LETeyCTPEMIIEHHOCTH, aKKypaTHOCTH, CaMOCTOATENLHOCTH,
OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

- MIOJITOTOBKA K rocyAapcTBeHHOM nrorosoit arrecrauuu (I'MA).



1 O01mme MoJ10KeHU s

B coorBerctBuM ¢ paboueii mporpammoit mucruruinHbl  OIT.04TexHuueckas MexaHUKa
IIPESYCMOTPEHO BBIIIOJIHEHUE KYPCOBOT'O IIPOEKTA.

KypcoBoii mpoekT SBISeTCS OJHMM M3 OCHOBHBIX BHJOB y4eOHOW JAeATeNbHOCTH H (HopMoi
KOHTPOJIs1 y4eOHOH paboThl CTYIEHTOB.

[TpoaomKUTENFHOCTh  BBITIONHEHUsT KypcoBoro mpoekta— 30 wacoB. KypcoBoil mpoekt
OCYILLIECTBIISICTCS HA 3aKJIFOYUTEIBHOM 3Tale H3ydyeHHs y4eOHOW IUCHMIIMHBI, B XOAE KOTOpPOTro
dopmupytorcs ymenus, I[IK u OK mpu pemeHun 3amad, CBS3aHHBIX cO chepoll mpodeccHoHaTbHON
NesTeNbHOCTH OYAYIINX CHEIMATUCTOB.

KypcoBoil IpoeKT BBINOIHAETCS IOCIAE H3Y4YEHHMsS] TeopeTHuecKoM wvacTh aucuumiinHbeiOI1.04
TexHuueckas MexaHUKa

B pesynbrare BRIOTHEHUST KYpPCOBOTO MPOEKTa, Brl Oynere ymeTs:

ymemp:

- IPOU3BOJIUTH PACUETHI MEXAHUYECKUX ME€PENAy U MPOCTEUIINX COOPOYHBIX €IUHUL;

- YUTaTh KHUHEMAaTUYECKUE CXEMBI;

- OIPEIENSITh HAIPSHKEHNS B KOHCTPYKIIMOHHBIX 3JIEMEHTAX;

- OLIEHUBATh COLMAIbHYI 3HAUUMOCTh CBOEH Oyayiell mpodeccuu s pa3BUTHS 3KOHOMUKHU U
Cpebl KU3ZHEEIbHOCTH IPaXKaaH POCCUNCKOI0 TOCY1apCTBa;

- pacro3HaBaTh U aHAJIM3UPOBATh NPOPECCUOHATIBHYIO 3a7auy W/WiK IpoliemMy;

- BBIICNATH HamOojee 3HAUMMOE B HM3y4aeMOM MarepHuajlie M CTPYKTYpUPOBATh IOJYy4aeMYHo
nHpopMaIuo;

- HCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHHA  JUISl pPEHICHUs
poeCCUOHANIBHBIX 3a]1a4;

- paboTaTh B KOJUIEKTHBE U KOMaH/IE;

- aHAJIN3UPOBATH IOCTUTHYThIE PE3yIbTaThl pa00Thl KOMaH/bI;

- CaMOCTOSTEIBHO ONPEAEIATh 3aJa4l MPO(hEeCCHOHATILHOTO M IMYHOCTHOTO Pa3BUTHSL.

ConepaHue KypcoBOIro MPOEKTa OPUEHTHPOBAHO Ha (POPMHUPOBAHNE

001X KOMIIeTeHIUI

OK 01 IToHnMath CyIIHOCTb ¥ COLMAIBHYIO 3HAUMMOCTb CBOEH OyayIieit npodeccuu, MposiBIATh K Hel
YCTOWYMBBII HHTEPEC.

OK 02 Opranu3oBbiBaTh COOCTBEHHYIO JIESTEIBHOCTh, BBIOMPATh THUIIOBbIE METOABI M CHOCOOBI
BBINIOJTHEHUS TPOPECCHOHAIBHBIX 3a/1a4, OLEHUBATh UX 3()(HEKTHBHOCTh U KaYECTBO.

OK 04 OcymecTBnsaTh MOMCK M HCMOIb30BaHWE HH(MOpPMAaLUM, HEoOXoaAuMon Uit 3(deKTHBHOro
BBITIOJTHEHHUS TPOPECCUOHAIBHBIX 3a/1a4, TPOPECCHOHATBHOTO U IMYHOCTHOTO PAa3BUTHSL.

OK 05 MHcnonb3oBaTh HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMM B Mpo(ecCHOHATBHON
JeATEbHOCTH.

OK 06 Pabotath B KOJUIEKTMBE M KOMaH#E, 3(p(eKTUBHO 0OLIAThCS € KOJUIEraMH, PyKOBOJCTBOM,
MOTPEOUTEIISIMH.

OK 07 bpare Ha ce0st OTBETCTBEHHOCTh 3a PabOTy YIEHOB KOMAaHJb! (TIOAYMHEHHBIX), pe3yJbTar
BBIITOTHEHWS 33TaHHIA.

OK 08 CamocTosITeNIbHO OMPEAEIIATH 331a4i MPO(ECCHOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHSL, 3aHUMAThCS
caMo00pa3zoBaHKEM, OCO3HAHHO TUIAHUPOBAT.

npogecCHOHAILHBIX KOMITCTCHIU:

[IK 1.1 Opranu3oBbIBaTh M BBITOJHATH MOHTAX T'MAPABIMYECKUX U THEBMAaTUYECKUX YCTPOWUCTB H
CHCTEM.

[IK 1.3 Opranu3oBbIBaTh U MIPOBOJNUTH UCIBITAHUS THAPABIMYECKUX U THEBMATHYECKUX YCTPOKCTB
U CUCTEM.

[TIK 1.6 Oprann3oBbIBaTh U BBIOJHATh PEMOHT THAPABIMYECKUX U THEBMATUYECKUX CHCTEM.



I[IK 2.2 Hcnonb3oBaTh MPHUKJIAAHBIE NPOrpaMMbl TpU O(OPMIIEHUHM KOHCTPYKTOPCKOH U
TE€XHOJIOTHYECKON JOKYMEHTALUH.

KypcoBoii mpoeKT Mo AWCUUIUIMHE BBINOJIHAETCS B CPOKH, ONpe/elEHHbIe y4eOHBIM IJIAHOM I10
IIpOrpaMMe NOJArOTOBKE CIELUAINCTOB CPEAHETO 3BEHA.

IIpouecc BBINONHEHNS KYPCOBBIX IPOEKTOB BKIIIOYAET CIIEAYIOLIUE dTaIlb:

1 N3yueHue HacTOSIIIUX METOAMYECKUX YKa3aHU.

2 Bb160p TeMbI U €€ coriaacoBaHUE C PyKOBOAUTEINIEM.

3 ®opMyIMpOBKa LIEJU U COCTaBJICHUE IUIAHA.

4 Tlon6op, n3yueHue U aHaJIu3 COAEPIKaHUS UCTOUHHKOB

5 Co6op um o0000meHne MaTepuaioB, NPOBEIEHHE HCCICNOBAHUA M AaHaJH3 pe3yIbTaToB
MPAKTUYECKON (PKCIIEPUMEHTAIILHOM ) YacTh paboTHI.

7 PazpaboTka nmpakTHYecKon 4acTH, (POPMYIHPOBKA BHIBOJIOB U PEKOMEHIAIUHA.

8 OdopmieHue cnucka JuTepaTyphl.

9 [loaroroBka K 3aIIMTe U 3aIIMTa KYpCOBOT'O MPOEKTA .

Kontpons 3a Bbemonnenuem paszenos KII ocymectBisiercss npenojaBaTelleM-KOHCYJIBTAHTOM,
3aBe/lyIOILUM OT/EIICHUS.

[IpumepHas TeMaTHKa KypCcOBOI'O IIPOEKTA!
- IlpoekTupoBaHue MpHUBOJA JIEGHTOYHOIO KOHBeHepa ¢ OJHOCTYHNEHYaThIM  IIMJIMHAPHUYECKUM
psIMO3YOBIM (KOCO3YOBbIM, IIEBPOHHBIM) PEAYKTOPOM M LIETHON (PEMEHHOI) Iepenadei.



2 CTpPYKTYpa KypcOBOI'0 IPOEKTA

CTpyKTypa KypcOBOTO MPOEKTA BKIIOYACT:

- TIOSICHUTEIBHYIO 3aITUCKY;

- rpauUecKyro 4acTh

TekcToBBIN TOKYyMEHT KypCOBOTO MPOEKTa JIOJDKEH BKIIIOYATh B YKa3aHHOM MOCJICIOBATEIIBHOCTH
CIICAYIOIINE DJIEMEHTHI:

- TUTYJbHBIH JIUCT;

- 3a/1aHue;

- COJIepIKaHMUCE;

- BBEJICHHUE;

- OCHOBHAsl YacTh;

- 3aKJIIOYCHHE;

- CITMCOK HCIOJIb30BAHHBIX HCTOYHHKOB;

K rpaduueckomy maTepuaiy cienyeT OTHOCUT:
- UepTex BEIOMOIO Baja,

- UepTtek 3y0UaToro Koseca;

- KomnanoBka pegykropa.

3 TpedoBaHusi K 0(popMJIEHHIO MOSICHUTEILHOM 3aMUCKH

[losicHuTenpHas 3amUCKa SIBJISIETCS HEOTHEMJIEMOM YacThIO IPOEKTAa U MPEACTABISAETCS BMECTE C
rpadu4ecKoi yacTolo.
[TosicHuTenpHas 3amMcka KypcoBOro MPOEKTa BKIIOYAET:
- BBEJICHHE, B KOTOPOM DPACKpBIBAETCS aKTyaJbHOCTh M 3HAYEHHE TEMbl, (OPMHUPYETCS LEeNb U
3aJla4 BBIIIOJHEHUS KypCOBOI'O IPOEKTA;
- HCXOJIHbIE JaHHBIE JJIS BBIIIOJIHEHUS KypCOBOTO IIPOEKTA;
- pa3zienbl KypcoBOro MpOeKTa; (BBIOOP ANIEKTPOABUraTENsl U KHHEMAaTUYECKHH pacyeT, pacyer

3y04aThIX KOJIEC PeyKTOpa, MpeaBapUTEIbHBINA pacueT BaJIOB PeIyKTOPa, KOHCTPYKTUBHBIE pa3MephI
HIECTEPHU U KoJieca, KOHCTPYKTHUBHBIE pa3Mephl KOPITyca peayKTopa, pacuéT EMHON TepeIayn,
MIEPBBII 3TalT KOMIIOHOBKH PEIYKTOPA, MPOBEPKA JOJTOBEYHOCTH MOAIIUITHUKOB, TPOBEPKA MPOYHOCTH
IITOHOYHBIX COSTUHEHUH, yTOYHEHHE PACUETOB BAJIOB, BHIOOP COpTa Macia);

- NIEPCUYCHb UCIIOJIB3YEMbIX HCTOYHUKOB.

Odhopmnenue nosicHumenbHoU 3anUcKu OOJINCHO CIPO20 COOMEEMCMBO8AMb

—CMK-O-CMI'TY-42-09 Kypcosas paboma: cmpykmypa, codepicanue, obwue npasuia
BbINOJIHEHUSL U OPOPMACHUSL,

—CMK-K-PH-109-15 Ilopsaook opeanuzayuu 8bIN0OIHEHUS U 3auumul Kypcogotl pabomsl (npoexma)
8 MHO2ONPODUILHOM KOLIeddice.

4 TpeGoBaHUS K M3JI0KEHUI0 TEKCTA KYPCOBOT0 NMPOEKTA

TexkcTt wu3naraercs KpaTKuM YETKUM  S3BIKOM. TepMI/IHOJIOI‘ U W 0003HAYCHHS JOJIDKHBI
COOTBECTCTBOBATh YCTAHOBJICHHBIM CTaHAapTaM, a IIPH OTCYTCTBUMU CTaHAAPTOB - O6H_[el'IpI/IH$ITI)IM
HOpMaM B HAY4YHO - TEXHHUYECKOM JaTeparype.

Hznooicenue mexkcma Kypcoeoco npoexkma O0JIHCHO cmpoco coomeenicneosanib



—CMK-O-CMI'TY-42-09 Kypcosas paboma :@ cmpykmypa, codepaicanue, oOwue npasuia
BbINOIHEHUS U OQOPMIEHUsL,

—CMK-K-PH-109-15 Ilopsook opeanuszayuu 8bINOIHEHUS U 3auumul Kypcogol pabomsl (npoexma)
8 MHO2ONPODUNLHOM KOIEOMHCe.

5 Odopmienne wiIOCTpanuii 1 Ta0JIMIX

Ogopmnenue unnrocmpayuti u madauy Kypcogo2o npoekma 00IHCHO CMPO20 COOMBEMCMBOBAMb.!

—CMK-O-CMI'TY-42-09 Kypcosas paboma: cmpykmypa, cooepoicanue, obwue npasuid
BbINOJHEHUS. U OQOPMIIeHUS;

—CMK-K-PU-109-15 [lopsioox opeanuzayuu GblNOIHEHUs U 3aWumvl KYpPCosou pabomvl &
MHO2ONPOPUNLHOM KOJLIEDH Ce.

6 Tpe6oBanusi k 0o(popMIeHHIO TPadUIECKOii YaCTH

I'paduueckas 4acThb KypcOBOTO IPOEKTa NPEACTABICHA YEPTEKaMH, BKIIOYAIOIIUMH B ceOs:
(uepmedic 6edomoeo sana, uepmedic 3y6uamo2o Koreca, npedsapumenbHas KOMRAHOBKA PeOyKmopa).

[Tpu KypcoBOM NMPOEKTUPOBAHUH TpaduyuecKast YacTh BBITOJIHAETCS HA CTAJAUN PaOOYUX YepTEKEH.
UYepTeku MPOEKTOB JOJDKHBI OTBEYATh TPeOOBaHUSIM Tpaduueckoro ohopMIIeHHs, TPeayCMOTPEHHBIMH
npaBwiaMd  EnuHol  cuctembl  KoHcTpykTopcko — nokymentauuu (ECKJ) pomxHO — cTporo
COOTBETCTBOBATH:

—CMK-O-CMI'TY-42-09 Kypcosas paboma :@ cmpykmypa, codepoicanue, oOwue npasuid
BbINOIHEHUS. U OQOPMIIeHUS,

—CMK-K-PH-109-15 Ilopsook opeanuzayuu GblNOIHEHUs U 3awumvl KYpcosou pabomvl &
MHO2ONPOPUILHOM KOJLIeOMHCe.

7 CIicoK MCnoJb30BAHHBIX HCTOYHHKOB

CnucoK MCIOJB30BaHHBIX MCTOYHUKOB YKA3bIBAETCA B COOTBETCTBUU C JECHCTBYIOIIMMH HOPMAaMH
JUISL HAYYHO - TEXHUYECKOM TUTEpaTyphl.

CBenenus o KHUTax (yueOHHKH, CIIPAaBOYHMKH U JIp.) JOJDKHBI BKIIOYATh: (PAMUIMIO U MHULUAJIBI
aBTOpa, 3arjaBue KHUTH (€3 KaBbIUeK), TO/ U3/1aHus, 00bEM B CTpaHHIIax.

8 3amuTa KypcoBoOro npoexra

B mporiecce MOATOTOBKM K 3alIUTE CTYACHT TOToBHUT nokian Ha 20 muHyT. B nmokmane momKHO
OBITH PACKPBITO COJEPKAaHUE KYPCOBOTO MPOEKTA, PACKPBITHI TJIABHBIE MOJIOKEHUSI, OOJbIIE MMOJIOBUHBI
JOKJIala JOJDKHO OBITh TIOCBSIIIICHO TMPAKTHUYECKOW YacTH, 3aKaHYMBAETCS JOKJIaJ BBIBOJAMU U
MPEAJIOKEHUSIMU.

3amuTa KypCcoBOro MPOEKTa OCYIIECTBIAECTCS NEPE] KOMUCCUEN, COCTOAIIEH U3 MPENOIaBaTeNei.

9 KpuTtepuu olleHKH KYPCOBOI'0 MPOEKTA

KypcoBoii mpoekT orieHnBaeTcs o nATHOAILHON CHCTEME.

Kputepusimu o1ieHKH KypCcOBOii pabOTHI MO TUCIUTUIUHE SBISIOTCS:

e KA4YeCTBO COJEPKaHHS PAaOOTHI (IOCTHXKEHHE CPOPMYIHPOBAHHOW 1€ W PEIICHHE 3ajad
WCCIIETIOBAHMS, TMOJTHOTA PACKPBITHS TEMbI, CHCTEMHOCTh IMOAXO0/a, OTPAKECHHE 3HAHWN JTUTEpPaTyphl U
Pa3NMYHBIX TOYEK 3PEHHS MO TeMe, HOPMATHBHO-TIPABOBHIX aKTOB, apryMEHTHPOBaHHOE O0OOCHOBAaHHE
BBIBOJIOB U MPEJIOKEHUN );

e coOmoaeHue TpaduKa BHITIOJTHEHUS KypCOBOTO ITPOCKT;

e COOTBETCTBHE COJICpXKaHMsI BEIOPaHHOI Teme;

e COOTBETCTBHUE COJEpKaHUS IaB U naparpadoB UX HA3BAHUIO;
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JIOTUKA, TPaMOTHOCTb U CTUJIb U3JIOKCHU
BHEITHUM BT paOOTHI U €€ 0(hOpPMIICHHE, aKKYPaTHOCTD;
coOITIO/ICHHE 3aJaHHOTO 0ObeMa paboThI;
e HAJIMYME XOPOIIO CTPYKTYPHPOBAHHOTO ITUIAHA, PACKPHIBAIOIIETO COACPIKAHUE TEMBI KYPCOBOU
paboTsI;
e Ka4yecTBO 0(hOPMIICHHS PUCYHKOB, CXEM, TaOJIHII;
e TPaBWIBHOCTb OPOPMIICHHS CIIMCKA MCIIOJIB30BAHHOM JTUTEPATYPHI;
e OTBETHI HA BOMPOCHI NMPHU MyOJUIHOM 3aIUTE pabOTHI.

O1neHKa «OTJIUYHO» BBICTABIISICTCS TPU BBIMOJHEHHH KYPCOBOTO IMPOEKTa B IIOJHOM OOBEME;
HCTOJIB3YeTCsl OCHOBHAs JIMTEpaTypa Mo mpobieme, paboTa OTiaMyYaeTcs TIYyOMHON MpopadOTKH BCex
pas3zienoB colepKaTeabHOW dYacTh, O(OpMIIGHA C COOJIIOJICHHEM YCTAHOBICHHBIX IPAaBHJ; CTYIEHT
CBOOO/IHO BIAJICET TEOPETUYECCKUM MaTepuaioM, Oe30IMMOO0YHO TMPUMEHSET ero Mpu PEIIeHUuU 3ajad,
cOpMYIMPOBaHHBIX B 3aJlaHUM; HAa BCE BOIPOCHI JaeT NpaBWIbHBIE W OOOCHOBAHHBIC OTBETHI,
yOeaUTEeNbHO 3aIUIIAET CBOIO TOUKY 3PCHUS.

O1eHKa «XOPOIII0Y BHICTABIISICTCS TIPU BBIOJHEHUH KYPCOBOTO IIPOCKTA B IMOJIHOM 00BbeMe; paboTa
OTIIUYAETCS TITYOMHOU MPOPaOOTKH BCEX PA3/ICIOB COMEPIKATEIHHON YacTH, OPOPMIICHA ¢ COOJTIOICHUEM
YCTAHOBJICHHBIX TPABUII, CTYJACHT TBEPIO BJIAJCET TCOPETUUCCKUM MATEPHAJIOM, MOXKET MPUMEHSTH €T0
CaMOCTOSITENIFHO WJIM TI0 YKa3aHUIO IPEINOJIaBaTeisl; Ha OOJBITMHCTBO BOIPOCOB JIaHBI MPaBUIHHBIC
OTBETHI, 3AIIHUIIAET CBOK TOYKY 3PCHHUS JOCTATOYHO 0OOCHOBAHO.

OreHKa «y10BJA€TBOPUTEIbHO» BBICTABIISICTCS MTPH BHITIOJTHEHHH KYPCOBOTO MPOEKTa B OCHOBHOM
MPaBUJIBHO, HO 0€3 JIOCTAaTOYHO IIyOOKOW MPOopabOTKH HEKOTOPBIX PA3J]IENIOB; CTYJICHT YCBOHJ TOJBKO
OCHOBHBIC pa3liebl TEOPETUIECKOrO0 MaTepHaia M 10 YKa3aHWIO Iperoaasarens (0e3 WHUIMATHBBI H
CaMOCTOSITEIILHOCTH) MPUMEHSET €ro MPaKTUYECKHU; Ha BOIPOCHI OTBEYACT HEYBEPEHHO WIIM JIOMYCKAeT
OIIMOKY, HCYBEPCHHO 3aIHINACT CBOIO TOUKY 3pEHUSI.

O1cHKa «HEY/OBJIETBOPUTEIBHO» BBICTABISICTCS, KOIJIa CTYACHT HE MOJXET 3alllUTHTh CBOU
pelIeHus, T0MmycKaeT rpyoble (hakTHueckue OUIMOKN IpHU OTBETAaX Ha MOCTaBJICHHBIE BOIIPOCHI WM BOBCE
HE OTBEYaeT Ha HUX

[TonoxkutenbHas OIIEHKA BBHICTABIISETCS B BEIOMOCTh M 3a4eTHYIO KHUXKKY. CTyIeHT, MOTy4UBIIUI
HEYJIOBJIIETBOPUTEIBHYIO OLIEHKY, I0JKEH A0paboTaTh KypCcoBYIO padoTy. B aToM ciydyae cMeHa TeMbl He
JIOTTYCKAETCs.

Onenka ypoBHS C(HOPMUPOBAHHOCTH TPO(PECCHOHATBHBIX W OOIIMX KOMIETEHIIMA BO BpeMs
MOATOTOBKM M 3alIUThl KYpPCOBOIO MPOEKTa MO AUCHMIUIMHE ONPENEseTCs PYKOBOIUTEIEM IO
YHUBEPCAIBHOM IIKaje OIEHKH 00pa30BaTENbHBIX JOCTHKEHUM, KOTOPHIE BKIIIOYAIOT B CEOSI OCHOBHBIC
MOKA3aTeNH OLEHKH pe3yIbTaTOB



IIpuioxenune A
®opMa TUTYJIbHOIO JIKCTA

MunucrepcTBO oOpa3zoBanus 1 Hayku Poccuiickoit deneparuu
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarHuToropckuii rocy1apCTBEHHbIA TEXHUYECKUN YHUBEPCUTET
uM. I'. 1. HocoBa»

MHoronpoduIbHBIA KOJIIEIK

[TIIK MexaHn4ecKoro ¥ THIpaBInYecKOro 000py10BaHUS

KYPCOBAS PABOTA
PACUETHO-TIOSICHUTEJIbHAS 3AIIMCKA

0 AucUUIUIMHE TexHuyeckas MexaHHuKa
Ha Temy: [IpoekTrpoBanne NpuBOIa JEHTOYHOTO KOHBEHEpa ¢ OAHOCTYIIEHYATHIM

HWIMHIPHYECKUM MPSIMO3yObIM (KOCO3YOBIM, IIEBPOHHBIM) PEAYKTOPOM H LIETTHOM
(pemeHHOIT) TIepenauei.

Ucnonuurens: CTYAECHT Kypca, rpymnmna

PykoBonurens:

(®.N.0., 1oMKHOCTD, y4. CTENEHb, Y4. 3BaHHE)

Pabota nomymena k 3amure ” 20 T.
(moamuce)

PaOora 3amuimiena ” 20 T'. C OIICHKOH _
(ouenka) (MOAMKCH)




MarnauToropck, 2019
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IIpuiaoxenune b
MunuctepcTBO 0Opa3zoBanus U Hayku Poccuiickoit deneparuu

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarauToropckui rocy1apCTBEHHbIM TEXHUUECKU YHUBEPCUTET
uM. I'. 1. HocoBa»
MHoronpoGuIbHBIA KOJIJISIK

KYPCOBOW MPOEKT
Tewma: [IpoekTpoBaHue MPUBOAA JICHTOYHOT'O KOHBEHEPA C OJTHOCTYIICHYATHIM [TUIHHIPHICCKIM
IpsIMO3YOBIM (KOCO3YyOBbIM, IIEBPOHHBIM) PEAYKTOPOM M LIETTHON (PEeMEHHOI) mepenavei.

Crynent

3aganue

Hcxonubie qannapie: CIpOEKTHPOBATH OJJHOCTYIIEHYATHIA TOPU3OHTAIBHBINA IUIHHIPUUECKUN
IpsIMO3YyOBIi pelyKTOp AJIs IPUBOJA K JICHTOUHOMY KOoHBelepy. [lone3Has cuna, nepeaaBaemast JIEHTON
koHBelepa F, = «H, ckopocts nentsl V, = M/c, nuameTp npuBoaHoro 6apadbana Ds= MM. Pexyktop
HEPEBEPCUBHBIH, MTPETHA3HAYCH JIUIS JUTUTSIIBHON SKCIUTyaTalud, paboTa 0THOCMEHHASI, BAJIbI
YCTaHOBJICHBI Ha MOAIINITHUKAX KAYCHHUS.

CoctaB u coaepkaHue mpoekTa (padoThl)

BBEJEHUE. 1 OBIIASA YACTH 1.1 OGmme cBenenus o penykrope 1.2 Hcxonnele naHHble 2
CIIELIMAJIBHAS YACTDH 2.1 BeiOop snekTpoaBuratenss M KuHeMaTudyeckuid pacuer 2.2 Pacuer
3youaTeix Kojec penykrtopa 2.3 IlpenBaputenbHblii pacuer BanoB peaykropa 2.4 KoHCTpyKTHBHBIE
pa3Mepsl IIeCTEPHU U KoJieca 2.5 KOHCTpyKTHBHBIE pa3Mepbl Kopllyca penykropa 2.6 Pacder nennoi
nepenaun 2.7 [lepBrlil 3Tan KOMIOHOBKU peaykropa 2.8 [IpoBepka J0AroBeYHOCTH MOAIIMIHUKOB 2.9
ITpoBepka MPOYHOCTH MIMOHOYHBIX coequHeHui 2.10 YTouHeHHbIH pacueT Benomoro Bana 2.11 Bribop
copTa Macia.

I'padnueckas yacTh:
1. TlepBslif 3Tan KOMIOHOBKH penykTopa (popmar A3).
2. PaOouwmii yeprex Bemomoro kojeca  (popmar A3).

3. Pabouwmii yepTexx Be1oMoro Bajia (popmar A3).
Cpok caum: « » 201 1.
PykoBoautens: /
« » 201 _r.
3aaHue MOTyYInII: /
« » 201 1.

Marunutoropck, 2019
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2 CHIEHUAJIBHASA YACTD

2.1 Bb100p 3y1eKTpoABUIaTeNIA M KHHEMATHYECKHII pacyer

O6umii KII] npuBona 1,5, onpenesiio mo popmy.ie:

N = Nguna Noos, MmN, (1)

1€ Nigen.n — KILJL napsl nunueapuyeckux 3y04aTsiX Kojec, paBeH ...; (Tadm. 1.1 ¢. 5) [6]

3 o
TIHI:I,E(. — KOS(i)(bI/II_[I/ICHT, YUYUTBIBAOIIWU ITOTEPH Mapbl ITIOAMIUITHUKOB Ka4YCHU,

paBeH ...; (tabm. 1.1 c. 5) [6]

Ny.n — KIIJ oTkpeITOl 1IeHOM Iepeaun, paBeH ...; (tadm. 1.1 ¢. 5) [6]

1, — KIIJl, yaursiBaromuii norepu B My(Qrhl,

paBeH .... (tabm. 1.1 c. 5) [6]

MomnocTs Ha Ba1y 0apabdaHa onpenesio no popmy.ie:

P,=F, v (2)

YriaoByw ckopocTh 0apabdaHa onpenesito mo gpopmylie:

12



W = =41 (4)

ws ==+ paa/e
Yacrory BpameHus 6apadana onpeneJsito no ¢popmy.ie:
ng == (5)
ng; = — =--- ob/Muu

Bribupaem snexrpoasurarens no 'OCT 19523-81. Ilo tabnuue II1 [6] (c. 390) no TpeGyemoit
MOIIIHOCTH C YY€TOM BO3MOXHOCTH MPHBOJA COCTOSIIAS W3 LWIMHIPHYECKOTO PEAYKTOpAa U IIETHON
nepeaayd BBHIOMpAeM AJIEKTPOJBUTATENb Tpex(as3Hblil, KOPOTKO3aMKHYTHIH, cepun 4A, 3aKpBITHIH,
00yBaeMbIii, ¢ CHHXpOHHOW uactorod Bpamenus 1000 o6/mMuH, wimm 1500 o6/mMun. (Ilpu BeIOOpE
nsurarens ¢ 3000 o6/MUH BO3HUKHYT 3aTPYyAHEHUS B peaju3aluu OOJbLIOr0 MEepPeAaTOvYHOro 4YHCIa,
JBUTATENb ¢ yacToToi 750 06/MUH uMeeT Ooblre rabapuTsl U Maccy.)

[Mpuarmaem snektpoasuratens — 4A250S6Y3, ¢ mapamerpamu: MOIIHOCTRIO P=.. kBT,

CKOJIbXKeHUEM S=...%, nuaMeTpoM BBIXOHOTO Bana d,=...MM mo Tabmure [12 [1] [6] (c. 391).
HaxoauM HOMHHAJIBHYIO YaCTOTY BpalleHus o ¢gopmy.ie:

n, =1000—S-10 (6)

Haxoqum yriioByio CKopocTh ABHIaTelIsl, ., 10 (hopmyJie:

A ™

w,, = — = - pag/c

IIepenarouHoe OTHOLIEHHE IPUBOAA 1O hopmy.ie:
13



= t)

ng

OmnpenensieM nepenaToyHOe YHCla PeIyKTopa U LENHOW mepenadyu Tak, 4ToObl OHU MPUMEPHO ObLIU

PaBHLBI, HO BI)I6I/IpaCM Ooubliree TakK, KakK Iepeaadya 3y6ana;I 3aKpbITad U, COOTBETCTBEHHO, BBIACPIKHUBACT

O0JbIINE HATPY3KH.

[Ipunumaem o 'OCT 2185-66, He 3aBuCUMO OT psija.

IIpunumaem, TOraa neperaTovyHoe YHCJI0 LEMHOI nepeaayu no gpopmy.ie:

= O

Tadauua 1 —YacroTa BpalleHus yriioBas CKOPOCTh BaJIOB PEIyKTOpa M MPUBOIHOTO OapadaHa.

Ban A ni=... 00/MuH w, = ~-.pag/c
_ — — w
Ba.HB n2— nl/Up_.../..._... O6/MI/IH m: :_1: _— s paru’l'lc
Up
_ — — W, ...
Bax B N3= nzluq—.../...—... 00/MuH Wy = U‘ =2 — ... pag/c
g

OnpenessieM KpPyTSAIUA MOMEHT HA BaJly LIecTepHH 1o gopmy.ie:

T, = 22 (10)
T,=—=..HwMm
T,=T, U, (12)

14



2.2 Pacuet 3y0uaThbIX KoJiec

Bbi0upaem maTepuaJ 1isi napbl KoJiec:

Tak kak HeT 0coObIX TpeOOBaHUI B OTHOLIEHUWH TrabapuUTOB IEpelayd, BBHIOMpaeM MaTepuaibl CO

CPETHUMH MEXaHUYECKIUMH XapaKTePUCTHKAMHU:
JUTS IECTEPHHU - CTaNb 45, TepMooOpadoTKa — ynydiieHue, Teepaocts HB 230;
JUTsI KoJieca — CTallb 45, TepMooOpaboTKa — yirydiieHue, Ho TBepaocTh Ha 30 enunui Hmwke — HB 200.

Onpeue.lmeM JOIMMYCKA€MO0€ KOHTAKTHOC HAIIPSKCHHUEC:

[0,]= Ty lim b KHL (12)

[5y]

/1€ GH |im b — ITPE/IeN KOHTAKTHOW BBIHOCIIMBOCTH MPU 0A30BOM YHCIIE ITUKIIOB. (C. 34 [6])
KuL — koadpunment gonarosednoct (c. 33 [6]); mpu yuclie UKIOB HArpyKEHUS

00J1bI11e 6a30BOT0, YTO UMEET MECTO MPH UTUTENLHOM SKCITyaTalluu peayKTopa,
npunuMaroT Ky =1;

Sy — ko3 dunment 6e3omacHoctH. (.33 [6])

O 1 = 2HB + 70. (13)

JlonyckaemMoe KOHTAKTHOE HANPsi;KeHHe onpeaesisieTcs mo gopmy.Jie:

Juis1 mecrepHm:

(ZHEB,+700K
[og] = [S—H]HL (14)
[GH:L] = _ T Mﬂa
s kosteca:
(ZHB,+700K
[ow,] = [S—H]HL (15)

15



[0g,] = = = -MIla

PacueTHoe AOIMYCKAE€MO€ KOHTAKTHOC HANIPHKECHUE HAXOAUTCH 10 (bopMy.]Ie:

[og] = 0,45 - ([owy] + [om,]) (16)

[og] =-=... MIla

Onpe)le.lmeM MEKOCEBOEC PpPaACCTOAHUE H3 YCJI0BUSA KOHTAKTHOII BBLIHOCJIHMBOCTH AKTHBHBIX

NOBepXHoOCTel 3y0beB g , MM, 10 hopmyJie:
w

a, =K, (i, +1)° [ (17)
W :  [eul™ip" wpe

OmnpenensieM MeXOCEBOE PACCTOSIHUE ay 10 hopMmyiie (3.7) U OKPYTISIOT €ro 10 OIuKaiiiero
3Hauenus mo 'OCT 2185 — 66 (B Mm):

1-i1 psn: 40,50,63,80,100,125,160,200,250,315,400,500,630,800,1000,1250,1600,2000,
2500;

2-i psaa: 71,90,112,140,180,224,280,355,450,560,710,900,1120,1400,1800,2240

PaccuntbiBaeM moayJab My o gpopmy.ie:

16



m_ = (0,01 +0,02) - a,, (18)

B nmonyuuBmemcs uaTepBasie My = (... < ...) MM, BeipaBHUBaIOT ero mo 'OCT 9563- 60 (B Mm):
1-it pag: 1;1,25;2;3:4;6;8;10;12;16;20.
2-1 psn: 1,375;1,75;2,25;2,75;3,5;4,5;7;9;11;14;18;22.

OnpenensieM 4ucj10 3y0ObeB mecTepHu no gopmy.ie:

7, = Loucosl®) (19)

(ip#1)my

rae B=30°, cos30°=0,864.

OmnpenesisieM YTOYHEHHOE 3HAYEHHE YIJIa HAKJI0HA 3y0beB M0 (hopmyJie:

':z._ +z=}-mn

cosff = - (20)
cosf§ = >~ =
g =
Omnpenessiem unc/io 3y0beB koJieca no popmy.ie:
z, = 1,24 (21)

JenureabHblii AUaMeTp onpeaeasaeM no popmy.e:

Joist mecrepHu :
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dy=—"2-

1 cos@ 1
Jlns koneca:

d, =% .z,

< cos@ <

JlnaMeTp BepuIMH 3yObeB ONpeesio no popmyJie:

st mecrepHm:

da, =d; +2m,

s kosteca:

da, =d, +2m,

JAuameTpbl BOAJAUH ONpeessio no popmy.e:

Juis1 mecrepHm:

18

(22)

* MM

(23)

(24)

(25)

(26)



dy=d;—25m (27)

deg =...= ... MM
Jlns koneca:
dey =d; —2,5°m (28)
dey =...=...MM

IInpuHa mwecTepHu onpegeasercs no gopmyJie:

b,=b,+5 (29)

-
&

HIupuna xoJieca onpeaeasercs mo gpopmy.ie:

by =Wy, -2, (30)

rac, \|]ba:1 JJIs1 ICBPOHHBIX KOJIEC

Okpy:KHasl CKOPOCTH KoJieC U cTelleHb TOYHOCTH Mepeiayun onpeesisiercs no gopmye:

§ = x4 (31)

2-10%

OnpenenasieM o popmyJie K03(pPUIHEHT MPUHBI LIECTEPHU MO TUAMETPY:

19



Koa¢ppuumenr Harpysku

rae Kyg = ... (c. 39 Tabum. 3.5 [6]);

b,
Woa = 3

Ky = Kyo " Kyp "Kys

Ky, = ... — nuaamMuyeckuit ko3 dunuenr (c. 40 [6]);

Ky = ... (c. 39 abn 3.4 [6]);

IIpoBepka KOHTAKTHBIX HaNpsizKeHUil 10 opmy.ie:

Gy = won = o MIla < [‘:TH] = ... MIlIa

CuJibl 1eiicTBYIOIIHE B 3aleNJIeHUH:

OxpyxHas no popmye:

Paaunaabnas no ¢popmyJie:

J =
H f
By
2T,
F=17
tan o

F =
r t cosff

20

———
270 TRy (8+1)°

b, o

(32)

wbﬂ' = ser = ass

(33)

(34)

(35)

(36)



OceBast no popmyuJie:

F, = F.-tanf 37)

HpOBepﬂeM 3y6]>$l Ha BBIHOC/JIMBOCTDb 110 HAIIPHAKECHUIO u3ruda mo (l)OpMy.]'[e:

0p = TELETE < [47] (38)

bgmy

31ech KO3 PUUMEHT HATPY3KH IO (popmy.ie:

Kr=KgKpy (39)
rae Kgp = ... — koddunment ycunus (c. 43 tabmn. 3.7 [6])
Kg, = ... — xoaddunuent ckopoctu (C. 43 tadin. 3.8 [6])
Y mecrepuu:
Zo = i (40)

Zgy == e
Y koJeca:
L8z =c|:~:'—:5,"3 (41)
Lz =TT

Yoy = ... (c. 42 [6]);
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Ve = ... (c. 42 [6])

Jlns koneca:

Or2 = by,
Opy =+ = +--MIla
Jonmyckaemoe HanpsizkeHne 1o (popmy.ie:
o] = £
rae o F.., = ... (1abm. 3.9 c. 44 [6])
st mecrepHu:
6" Flimp1 = ...= ... MIla
s koseca:
" Fippz = ... = ... MIla

Koxdppuumnent 6e3onacuoctu mo gpopmy.ie:

[Se] = [S¢] - [SF]

rae [S7]=... (tabn. 3.9 c. 44) [6]

[5 F] = ... (1t MOKOBOK M mITaMoBoK). CrietoBarenbHo [S] = ....

Jonyckaemble HanpsikeHus o gopmy.ie:

22
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(43)

(44)

(45)

(46)



st mecrepHu:

[UFl] = - =+« MIla

Jlns koneca:

[UFz:l — aar == aas M].-.[EI

Haxoaum oTHowenue no popmy.ie:
lor]
YF (47)
Juis1 mecrepHm:
.. = === MIla
Jlns koseca:
.= - Mna

OnpenessieM Ko3Q(UIHEHTHI TOPHEBOro mepekpbiTusi £, = 1,5 u 8-0if cTemeHH TOYHOCTH

Kp, = 0,92.

YciioBHe NIPOYHOCTH:

(48)

gr = [oz]

-, Mlla

2.3 IlpeaBapuTtenbHbI pacyeT BaJoB PeAyKTOPA

IMOHMKCHHBIM  JOITYCKAaCMbIM

IIpenBapuTenbHblii  pacyéT TMPOBEAEM HAa KPYYEHHE IO

HAaIIPsPKCHUSIM.

Benyuuii Ba:
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Pucynok 3 — KoHcTpyK1us Beqyliero Bajia

JluameTp BBIXOJHOTO KOHIIA MPH JOMyCKaeMoM HampspkeHun [T]=25 MIla mist cramu 45,

TepMooOpaboTKa - yimydiieHue mo Gopmyse:

s|l"._

de; = "~.|| 0,2 [7]

(49)

= 103

02-25
J0.2-25

de, = = MM

Tak kak BaJll peayKTopa COCOMHEH MY(]TOH C BaloOM OJIIEKTPOJIBUTATENs, TO HE OOXOIMMO
corjacoBath jauamerpbl poropa O, u Bama Oy Muorma mpuaumaror d,,= dy. Hekotopeie mMydTl,
Hanpumep YBII MoryT coeamMHsATH Bajbl pPa3HBIX ITUAMETPOB B Mpeleiax OJHOr0 HOMHUHAIBHOTO
MOMEHTA. Y MOoI00paHHOTO AIEKTPOIBUTATENS JTUAMETP Baja MOXKET OBITh ... WM ...MM.

[Mpumem dy=... MM.

J{luameTp BXOJAHOIO BaJa:

dB]: d31+0575' dJIB (50)

dg1=...70,75- ...

[Tony4deHHBI  pe3yabTaT  OKPYINIAIOT 0  Onmkaiimero  OOJBIIOTO — 3HAYEHHS U3

crangaptHoropsna:10;10,5;11;11,5;12;13;14;15;16;17;18;19;20;21;22;24;25;26;28;30;32;33;34;36;38;40
;42;45;48;50;52;55;60;63;65;70;75;80;90;95;100;105;110;120;125;130 u nanee yepe3 10mm.
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dyi=... MM

I[naMeTp nmoa mMoAIMUITHUK:

dnlz d31+(5+10) (51)

dy=(...=...) - npuaumMaem d,;=... MM

JeauTeabHbIN JUAMETP HIECTEPHU:

di=...Mm

BenxoMmblii BaJ:

VYuuTeiBas BIUSHHE W3rHOa Baja OT HATSHKEHHs I1enu, npuHumaeMm [T]=20 MIla mis cramm 45,

TEPMOOOPaOOTKA — YITyUIICHHE.

Pucynok 4 — KoHncTpykuns BeqoMoro Baia

J{uaMeTp BBIXOHOIO BaJia:

dp, = °|—= (52)
2= ‘\ll 0.2 [x]

25



= 103

|—-:"
ND’E 20

de, = - MM

[Mpunumaem dgr=...MM

JAmameTp noja NOAMMUINHUK:

dip= dp2t(5+10) (53)
do=(...~...)- npuaEMaem d,=...MM
JAnameTtp nox KoJjieco:
dk2=dm+(5+10) (54)
[Tpunumaem dgo=...MM
JAuamerp OypTHKA:
de= dk2+(4+6) (55)

ds=(...*...)- mpuHEMaeM dg=...MM
2.4 KoHCTPpYKTHBHBIC pa3Mepbl LIECTEPHH U KoJseca
[lecTepHI0 MpUHUMAEM 3a OAHO LEJIOE C BAJIOM T.K. Pa3MeEPhI IIECTEPHU HE 3HAUUTEIBHO IIPEBBILIAIOT

pasmepsl Baa. HazoBem Ban-mmecrepus. day, = == MM; dy = - MM, df; = - MM, by = -~ MM

Koneco: da, = --- mm;d, = - mMmM; df, = - MM; by = - MM

JAuameTp cTynuubl onpeaesio no gpopmyie:

d_. = 1.6-dk, (56)

JUIMHY cTYynHIBI ONpeAeaso no popmye:
26



I = (1.2 = 15)dk, (57)

€T

I_.=(12=15)..=(.+..)
l.=-mMmM
Tonmmuy od6oaa onpenensito nmo gpopmy.ie:
B,=(25=4)-m, (58)
Bp=1(25=4) .= (s ..)
6= MM
Toammuy Aucka onpegeasio no gpopmye:
C=03"b, (59)
C=03-..=- MM
2.5 KoHCTpYKTHBHBIE pa3Mepbl KOPIyca peayKropa
ToMHY CTEHOK M KPBILIKH OIPeIesiio o popmy.Jie:
6=0025-aw+1 (60)

6=0025-..4+1=- MM~ 8 MM

Toumuny uiaHues nmosica KPbIKU U BepxXHero nosica bopryum onpeneasio no gopmy.ie:

B=156 (61)

B=15-8=12 MM
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HuxHero nmosica kopiyca onpeaesasiio no popmy.ie:

p=235-6 (62)

p=235-8=1838 MM

JAunamerp 60,1TOB:

1. ®dynapameHTaJbHBIE ONIpeeJIAI0 O opmyJie:

d, = (0.03 = 0.036) - aw + 12 (63)

d, =(0.03=0.036) ..+ 12= (..+..)

d, =+ MM, o TOCT: M...

2. Kpensimmx KpbIIIKY NOAIMIHNKA K KOPILYCYy onpeeJisiio no ¢popmye:

d, = (0,7 = 0.75) - d, (64)

d, =(0,7%075) ... = (.. +...)

d, =-; mo 'OCT: M...

3. Kpbluky k kopnycy onpeaeisiio no popmy.ie:

d, = (05 = 0.6)-d, (65)

d; =(05=06) .= (..t ...)

dy; =-+;1m0 'OCT: M...

2.6 Pacuyer nenHoii nepexaumn

BpamareJbHbIii MOMEHT ompeesito mo gopmy.ie:
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T5=T,=...- 10 Hmm

Yucii0 3y0beB onpeeisiio no popmysiam:

25=31-2-Uy,

24= 23 Uy,

24=..."...=...

j

YTouHsieM nepeaaToYHoe OTHOLIEHHE 10 (hopmy.re:

Koapuumnent Harpysku onpeneJsito no gpopmye:

K=K, KoKy Kew Ky

29
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&:11-11,251'1:1,25

rae — K, — Jlunamuaeckuii koaPUITMEHT npu CIIOKOWHON Harpyske =1
K, — Bousinue mexoceBoro paccrosiHus =1
Ky — Binustnue yrna naxiiona Ku<60°=1
K, — YuursiBaeT cnocod peryJMpoBKH HaTsKeHUs Lenu =1,25
K. — YuuteiBaer crioco6 cMma3ku =1

K, — YuuTeiBaeT npogomKUTENLHOCTD Pab0ThI =1

Jlonyckaemoe 3HaUYeHHe B NIAPHUPAX ONpPenesiio mo opmyJie:

p=17[1+0.01- (z;— 17)] (71)

p=17[1+ 0.01- (...— 17)] = --- MIla

HIar oxHOpsAAHOM LEnH onpeaesito mo popmy.ie:

(72)
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[Togbupaem mo Tabmume 7.15 c. 147 [6] uens TP — 50,8 — 226,8 mo 'OCT 13568 — 75, umeroryio

t=50,8 ; Q=226,8 kH; 0=93,7 Kr/M; Aqy=646 MM’

CkopocTh 1enu onpesesiio no popmyJie:

— Sty
£0-10%
-G e
Oxkpy:kHas cuiia onpenesisiio mo gopmy.ie:
Foy = % - TTW
Fp=—"="H
JdaBJjieHre B IApHUPe onpeneisito mo popmy.ie:
P = Fry 5
Ao

...>[...], mpoBepka conuiack

OmnpenesisieM 4nCJI0 3BeHbEB ONPeesio mo popmy.ie:
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Lr:z“t"":'rf"zz"'? (76)
t
L.=--+05- _|__ — e
‘ 50
[Ipunumaem nenoe yucino L, = -

riue a_tz%=5ﬂMM

Zz= z,t 2, (77)
Zyg=.t =
A== (78)
A= 2; =
Me:xoceBoe paccTosiHHE ONpeaesIo o popmy.ie:
a,=0,25t"(Lt-0.5-z; + |/ (Lt — 0.5-z;)? — 8 - A?) (79)

2,=0.25"...(...~0.5' ..+ [(.m 0,5 .)Z — 8- D)= ... MM

YMeHbIIaeM MesKOceBOe PAcCTOsIHNUE 115l CBOOOAHOr0 npoBucanus uenu Ha 0,4% mo gopmy.ie:
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a,°0,004 (80)

ag=...0,004=... mm

a, — (a, - 0,004) (81)

JAuaMeTphl JeJUTeJbHBIX OKPY:KHOCTEl 3Be3/104eK onpeaeisiio no ¢popmyiaam:

dps = L (82)
dps = — '180 = MM
sin —
dps = ﬂ.:'__ﬁ (83)
dps = — '180 = MM
sin —
D,;=t-(ctg—=+07)—03-d, (84)

rae dq- THaMeTp OJHOPSIHOTO POJIUKA
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180
Dg=" (ctg —+ IZI,?) —03-..=" MM

D, =t-(ctg—+07)—03"d, (85)

180
D =" (ctg —+ l],?) —03-..=" MM

Cuuibl JeiicTByOIIME HA Lelb:

OT HeHTPOOEKHBIX CHJI ONIpeeIsio o gopmyJie:

Fﬁ T 2 —TT H
OT npoBucaHus onpeaesio no popmy.ie:
F=981'K;"q-a, (87)

Fp=981-15" .- .= H

Pacder Harpy3ku Ha BaJbl onpeessiio no popmy.ie:

Fg=F,+2F (88)
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IIpoBepsiem k03¢ (PpuuueHT 3an1aca NPOYHOCTH LENH ONpeaesIo o popmy.ie:

— e

Fr'Kg-FF:; 'Ff

3T0 O0JBIIE YeM HOPMATBHBIN KO PHUIIMEHT 3amaca S > [S] y e

Pasmepbl Beayuiei 3Be3104KH:

JAuamerp cTynuubl onpeneasro no ¢popmyaam:

dCT:1 a6' de; dCT

JuiMHa cTynuubl onpeaessio no popmyJie:

Le=(1,2+1,6)" dy

[Ipuaumaem L=...Mm
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(89)

(90)

(91)



ToammHa qUCcKa 3Be3109KH onpeaeasiio no ¢popmy.e:

b=093-B_ (92)

b=093-..= - MM

2.7 llepBblii 3TAaNl KOMIIOHOBKH PelyKTOpa:

3a30p OT HIeCTePHU /10 CTEHKH ONpeeJisiio o gopmy.ie:

A, =12 -6 (93)

A, =12-8=9,6Mm

OT OKPY’KHOCTH /10 BEPIIUH 3y0ObeB KoJieca 10 BHyTPEeHHEl CTEHKH onpeesiio no gopmyJie:

A=6=8 Mmm (94)

OT noaMMIHUKA 10 CTEHKH onpenesiio no ¢popmyae:

A=6=8mm (95)

[Inpuna Ma3eyaep:;KMBAKOLIET0 KOJIbLA:

y = 10mMMm
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Ha3nauyaem noaIMNHUKHU: paguaibHble MOJIIUITHUKYA CPEHEN CEPUU.

Taomuia 2 — [Moamuneanuku

VcitoBHOE d D B I'py3onogbpemuocts, kH
o0o03HaueHHe Pazmepsl, MM C Co
MOAIIUITHAKA

I'nyOuny rue3ia noAmMMNHUKA onpeesiio no popmy.ie:

L,=15"B, (96)

L,=15"B, (97)

Toaummuy (uiaHna KPbIIKUA NOAMITHAKA onpeaeasito no ¢gopmy.ie:

A=d, = 20 MM (98)

BbicoTy rosioBku 60J1Ta onpeaesito no gpopmy.ie:
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hg=07-d,

(99)
he=07-..=- MM
3a30p MEXy TOJIOBKOM 0JI0Ka U TOpiioM najibiia = 10 MM
Jnuny nmaabua onpeaessito no popmyJie:
|= t+5 (100)
I=...+5=... Mmm

IIpoBepka 1auH onpexaesisieTcsi Mo opmyaam:

- (101)

l.="181+10+Z=...
1 2+ + +2

- (102)

LL=—+8+10+—=--
2 =5 +8+10+

2 45+A+hs+10+1 (103)
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l;==+45++-=+10+== MM
2 2
2.8 [IpoBepka 70JArOBEYHOCTH MOJIIUITHUKOB

Benymmii Bas:

T1 =% Rx1 Fr
L wyi | i Ry2 |
R
1 11
Rx1 F Rx2
rop. nn. T 4 T
1A C B
M r.n. rar. [Hvma]
Ry1 Fr 4 Ry2
sepT. Nn.
A C B
/‘I/
M B.n. nsr. [Hvm] - ] INNEEE 1|
T1 <
m=s
-

Pucynok 5 — Omropa Beaymiero Baia

Pacuér Beaymiero Baja B BepTHKAJIBHOI m10cKocTH M onpenesisiio mo popmyiam:

ZM,=0;—F.-l,+yg-2-1,=0;

XMp=0;-y, 2 +F, 1, =0;
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}’B—?:fz - H
}:4—?=j= - H
IIpoBepka mo popmyJie:
ZF;,-zﬂ=_}’A_Fr_}’B=':'5---+'"_'"=':'

(106)

(107)

(108)

OmnpenesisieM N3rudawiue MOMEHTHI B BEPTHKAJIbHOM MJIOCKOCTH OTNIPeeIsiio 1o hopMyJiam:

M, =0

M.Ees = -y, .11 =— s =—- HumMm
M =0

Mg =—ygly=— =—- Hwmm

B ropusonTanabHoii muockocTn M, onpenensio no popmysiam:

YM,=0;F -l,—x.-2-1,=0;
A t 1 B 1

EMﬁ.:ﬂ;xA'E'll—Fr'll:ﬂ;

IIposepka nmo popmy.ie:

LFE=0;X —F+X;=0;... —=4-- =0

OnpenessieM MOMEHTBI B TOPU30HTAJIBHOM MJIOCKOCTH ONpeAe/Isaio o popmynam:
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(110)

(111)

(112)

(113)

(114)

(115)

(116)



M, = 0 (117)

M.EEEI =Xﬂ'i1="' o= H MM (118)
MIF =0 (119)

CymMmapHas peakuus NOAIMIHUKA 110 (hopmy.ie:

R, =R, =+/x7+¥] (121)
R,=R,=4..24+.2=-H
IMoadupaem noAMIMNHUK MO 00Jiee HATPY:KaeMOii onope:
JKBHUBAJICHTHAS HATPY3Ka MO popmy.ie:
P,=V-K_K, (122)
P,=1-..-1-1,05=-H
Pacuernasi 10/1roBe4HOCTH 1O (hopmy.ie:
L, = (1)3 (123)
toAn
10%\°
L,= ( ) = - ob/mMuu
L,-10%-10%
L, - (124)
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L -10% - 10°
- ™ s "I.
Rl 60 ...

BeagoMbli Ba:

 Ry3 Ft2 Fayd Floy Fbo
= | . — Fhix
Foc3 '
Fr2 Foxcd
12 12 13
| Foc3 F2 Focd Fh
rop. mn.
A C B ]
M us. — mm
[Hrara] +
Fy3 Fr2 Ry Fhiy
BEpT. M. 4 x
A C B ]
M wns. mmm
[Hrara] +
T
N -
+

Pucynok 6 — Benymuii Bain.

B Beprukanbnoi miockoctu M, onpenessiio mo popmyiam:

M, =0;F -l +vyg-2-1,—F-(2-1,+13) =0; (125)

IMg=0;y,-2-1,—F.-1,— F,, =0, (126)
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F, =Fy, = Fgrsiny =--5in453% =-- H;
roe ¥ = 45°
Vg = —F; :5+1:"|E,1}.-(2-:5-:5}
21,
b =T to Gtk )
.= 5“h:j:r45
ya= = H
IIposepka no popmy.ie:
ZF;_: 0; }FA_Fr_}TB_FFby: 0;.—r—m— = =10

(127)

(128)

(129)

(130)

OnpenesisieM N3rudawiue MOMEHTHI B BEPTHKAJIbHOM MJIOCKOCTH OTIPeNeIsiio 1o (hopMyJiam:

M,=0
MEPEE=}TA-52=""...="-H-MM
ME = —yg ly+ Fyy g+ 1la) == i () = Huu
M;PE'E =1y, .2.12_1;:;.1: = e e eeee = H-MM
MEEEZFb}. I;= we=r+H
M,=0
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(132)

(133)

(134)

(135)

(136)



B ropusonTajabHoii miockoctu M, onpenensiro no popmyinam:

IMy=0; —F lL+xg-2-1,—F, (2-1,+13)=0; (137)
YMy=0; —x,-2-1,+F-l,—F, -1;=0; (138)
Xg = Fplgt Fyp (20 i) (139)

.7
&by

Xg = =--H
x, = (140)
X, = — = H
IIposepka mo popmy.ie:
LF,=0; x,+F —xg+F, . =0;—-+-—-+4+--=0 (141

Onpezle.lmeM H3rudaloue MOMEHThI onpeaejasro mo c[)opMynaM:

M, =0 (142)
MEPE'E =—x,-l,=—- .= H-uum (143)
MEE = —xp-ly+ Fpp- (g +lg)=— ot (ot o) = HoMm (144)
M;PE'E =—x,2-1,+F-l,=—- - ..+ =- Hoau (145)
Mg =F_ -lg=-..=-H-Mu (146)
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M, =0

CymMmapHasi peakiiusi B NOANIUITHUKeE 110 (popmy.ie:

(147)

R, =Ry = xi+¥: (148)
R,=R,=+.2+.2=--H
JKBHBAJIEHTHAas1 HATPY3Ka mo ¢opmy.ie:
P,,=V-Py, "K_ K, (149)
P,=1-..-1-105=--H
PacueTHas 10/IroBe4HOCTH MO (hopmy.ie:
L= (L}E (150)
oApy
e 10%)?
L,= = --- 06/MHH
_ Lg10®-10f
Lyp =502 (151)
e »10% - 107
Lhﬂ = = ‘-I
- 60 -
2.9.11poBepka NPOYHOCTH IIMOHOYHBIX COEIMHEHUI
Tab6numa 3. [lInoxku
Benymmit Ban Benompbiii Ban
1
O di2 s>
MOH
.. MM ... MM .. MM
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Ky Ha BeIylleM Bajy YCTaHaBIMBAIOT MojJ moaymydry. IlpuHMMaeM HIMOHKY MPU3MaTHYECKYIO CO

CKpYTJIEHHBIMHU TOpLiaMu. MaTepuan MIMNOHKU — cTallb 45 HOpMaau3oBaHHAs. Pa3mepsbl ceueHui IMOHKU

u ma3a, ;uHel mmoHky 1mo 'OCT 23360-78 (Tabn. 8.9 c. 169 [6]).

d=...mm;bXxh=..X..;t;=... MMm.

Bribupaem my¢Ty ynpyryio BTyJI04HO — nanbleByro (tabmn. 11.5 c. 277 [6])

T=...+10° H-mM; d= ... lcrpyg= ... MM,

YcnoBue paboTocnocodocTH ... < [500-103]

JiauHa mmoHku no gopmy.e:

Ium = ICT.My(b. - (I CT.My(b.'lO)' Ium (152)
= (oo = )
[Mpuaumaem ly= ... MM.
Hanpsiskenune cMaTHS 110 popmy.ie:
E'Ti
Ocm = (153)

dgy(h—11 ) (lmg—b)

2-..-10°

e (e ) (=)

Oopy = = - MIla

[0.,] =100+ 120,rze 0, < [O.y]

e =100

[[InoHka ... X ... X ... TOOUTCS K SKCIUTyaTalliH.
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Ha BemomoM Bajy ycTaHaBIMBACTCS IOJI 3BE3JI0YKOW M IOJ KOJIeCOM. Pacder BBITONHIEM IS
nuamerpa Bana mox 3Be3goukoil. [monku mpusmatudeckune ['OCT 23360-78 (tabm. 8.9 c. 169 [6])

dpo=...mm;bxh= ... X..:t;=...; To=...¢10° Hemm; L., = ..MM,

JauHa mmonku no gopmy.e:

Iu.m = (I 3. I 33.'10); (154)

[Tpuaumaem |y = ... MM.

Hanpsizkenue cMATHA 110 popmy.ie:

o = 2Tz 155
M dep(h—ty ) (g —b) (155)

Opy = = .. MIla

[0,] = 100 + 120,1ze 0, < [0,]
..<100
Imoska ... X ... X ... TOAUTCA K OKCIUTyaTalluu.

2.10.YTOo4YHEHHBII pacyeT BaJIOB

HpI/IMCM, 9TO HOPMAJIbHOC HAIIPAKCHUEC OT n3ruda U3MEHSIOTCS IO CUMMCTPUYHOMY IHKITY, a

KacaTelbHBIC OT KPYUCHUS — TI0 OT HYJIEBOMY (ITYJIbCUPYIOIIEMY ).

YTOYHEHHBI pacyeT COCTOMT B ONpeneieHuH Ko3(duimeHTOB 3amaca MPOYHOCTH S JJIS ONACHBIX
CEUEHMI M CPaBHEHUU UX C TpeOyeMbIMH (JOIycKaeMbIMU) 3HaueHusIMU [S]. [IpouHocTh cobumoieHa npu

s = [s], rze [S] = 2,5.

byneM npous3sBoauTh pacueT A NPEAIIONI0KUTEIBHO OIIACHBIX CEYEHUM BEIOMOI0O Baa.
47



BenoMblii BaJ1.

Marepuan Basia — ctanb 45, ynyumienue; o, = ... Mlla (cm. ta6a. 3.3) [6]
Y
OS5
L
| O6h
= e =
065 L

.‘J_t)—q
— -+ o

K.l

Pucynox 7 - BenoMmslii Bajl ¢ HOJIIMITHUKaAMHU

S — ko3 dunKeHT 3amaca MPOYHOCTH.

[S] — momyckaemslit kK03hHHULKMEHT 3amaca MPOYHOCTH.

G.1 — MpeJieN BBIHOCJIMBOCTHU IpU U3ruoe.

T.1 — IIpe/ie BBIHOCIUBOCTH MIPU KPYUECHUH.

Ks - 3¢ dexkTuBHBIN KOOPPUIIMEHT KOHIEHTPALUU HOPMAJIbHBIX HAIIPSKEHUH.
E, - MacmTaGHbIN (hakTOp ISl HOPMATIBHBIX HAPSKEHUI.

Gy — aMIUTUTY/a KA HOPMAJIbHBIX HAIPSKEHHH.

Oy — CpeiHee HanpsHKeHUeE IUKIIA HOPMaTbHBIX HAIIPSKEHUH.

K: - 3¢ hexTuBHBIN K03()PUIMEHT KOHIIEHTPALMHU KacaTeIbHBIX HAMPSHKEHHH.
E. - MacmtabHbIi pakTop A7 KacaTeNbHbBIX HANPSKEHUH.

Ty — aMIUIATY/Ia [IMKJIA KacaTebHBIX HAMPSKEHHH.

Gy — CPCAHCC HAIIPAKCHUEC LTUKIIA KaCaATCIbHBIX HaHpH)KeHHfI.

l'[pezle.m)l BbBIHOC/JIMBOCTH

6_, =043 0, (156)
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5.,=043-...=...MIla

7., =058 a0 (157)

7, =058-...=... MIla
Ceuenne A - A. Jlnamerp Bama B 3TOM cedeHud O, = ... MM. KoOHIEHTpamus HampsoKeHUI
00yCJIOBIICHA HAIMYMEM IINMOHOYHON KaHaBku (cM. Tabn. 8.5 [6]): k., = ... u k. = ...; mMacmraOHbIe

bakTopsl £, = ...; £ = ... (cM. Tabm. 8.8) [6]; koadunmenter ¥, = ...; P, = ... (cM. c. 163, 166 [6]).
Kpyrsmuit Moment T, = ... - 10° H - mwm.

HN3rubdarommii MOMEHT B TOPU30HTAJIbHOM MJIOCKOCTH U BEPTUKAJIBLHOM MJI0CKOCTH MPUHUMAIOTCS

C SIIIOPbI

M,y = /ME T O (158)

MoMeHT cCONpOTHBJICHUS KPY4EHHIO

W _ma®  brldgey)®
K HETTO 16

(159)

ddgy

MomMeHT conpoTuBJeHus u3rudy (cm. tabmn. 8.5 [6])
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WHETTI:I = .3: T (160)

=

T

Ty, =Ty = Mmax — (161)
2 ZH'IK BETTO
— — '“Ile. —
Ty =T —m— ... MIla
AMILTUTYIa HOPMAJIbHBIX HANIPSIKEHNH N3ruda
My_
g, =44 (162)
I:"l"rEE']"]'E
108
g, = = ... MlIa
(1 1|}E
CpeaHee HanpshKeHue d,, = 0.
Ko3dppuument 3anaca npovHOCTH 10 HOPMAJIBLHBIM HANPSIZKEHUSIM
O_s
SG T o, +il o (163)
£ U raTm
S,=———=
e



KosgduumenT 3anaca npoYHOCTH MO KacaTeJbHbIM HANPSKEHUAM

. (164)

it

§ =22 (165)
N
S= T

Ceuenne K —K. KoHueHTpamus HampspDKeHUH OOyCJOBII€HAa IOCAJAKOW MOJIIMIIHMKA €

rapaHTHPOBAaHHBIM HATATOM (cM. Tab. 8.7 [6]), A = ... MM.
Yoo pE=
ol 51
npuHUMaeM ¥, = ... u P, = ...

N3rubdarommii MOMEeHT

M,=F, I (166)
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OceBoii MOMEHT CONIPOTHBJICHHUS

w=t (167)
e
AMILTUTYIAa HOPMAJIbHBIX HANIPSAKEHU I
Oy = O = 21 (168)
Oy = Oppse = 12: = ... MIla;
g, =0
IoasipHBI MOMEHT CONPOTHBJIEHUS
W,=2-W (169)
W,=2-...-10°=... - 10% mr?

AMIIMTYJA U cpe/iHee HANPsIKeHHe IUKJIA KacaTeJbHbIX HANPsIKeHU i

52



KOZ)(l)(l)I/IIII/IeHT 3amaca NpovYHOCTH 0 HOPpMAJIbHBIM HANIPHAKCHUAM

Koagduument 3anaca npoYHOCTH MO0 KACATEJIbHBIM HANIPSZKEHUAM

T LY

53

__l_riJ Ty,

(170)

(171)

(172)

(173)



. D
Ceuenne JI — JI. KoHleHTpanus HanpspKeHUH 00yCIOBIeHA MEPEX0aoM OT @ ... MM K @ .. MM: TIpH 2

was L wrs v
=-=..m o= = K03 HUIMEHTHI KOHIICHTPAIMK HanpsokeHuit k. = ... u k. = ... (cm. Tabma. 8.2 c.

163 [6]). MacmtabubIe dakTopsl (cM. Tabm. 8.8 ¢. 166 [6]) £, =...; &, = ....

Buytpennue cunoBblie (hakTopsl Te ke, yTo U i ceuenus K — K.

OceBoif MOMEHT CONIPOTUBJICHUS CEUYEHUS

W=... 10% um®,
AMILTUTYIAa HOPMAJIbHBIX HANIPSAKEHU I
a, = - Mlla
IHonApHBIA MOMEHT CONPOTUBJICHUS
W, = ... 10% mn’? (174)

AMIUTUTY/Ia M CpeHee HANPSKeHHe MKJIA KacaTeJbHbIX HANPsSKeHH i

T, =T, =...Mlla

KosgpuumenTsl 3anaca npo4yHoOCTH
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Pe3yabTupyromuii k03 puuueHT 3anaca NnpoYHoCcTH s cevyenus JI — JI

(175)

8.5 [6]): k,
P,

Ceuenue b - b. KoHueHtpaiys HanpsHKeHU 00ycIoBIeHa HaJIM4UeM IMOHOYHOM KaHaBKU (CM. TalJI.

...n k_= ..., mactrabusie hakTopsl £, = ...; £, = ... (cM. Tab. 8.8) [6]; K03 uUIHEHTHI

o= (cMm. c. 163, 166 [6]). Iuamerp Ay = ... MM.

M3rubarommii MOMEHT B TOPU3OHTAJIBHOM IVIOCKOCTH U BEPTHKAJIBHOMN IVIOCKOCTH TPUHUMAIOTCS
C JIIOPBI

(176)
Mg g =--60="---10" H-Mm
MoOMeHT cOnpoOTHBJIEHUSI KPYYEHH IO
Wy areg = Tt - Zoslliamt) 77)
Wperrg = 2 2l 109 ane®
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MomeHT conpoTuBIeHust U3rudy (cm. tadm. 8.5 [6])

_md® Bttt
WHE"I.'TI:I - 3 - "'— (178)
32 2d
_ 3.14-... ...'...'l:---_"'::': _ 3 3
WHE'[TD = - -~ = ... 10° MM

e T,
7, =7, —mex=_T1 (179)
= 2Wy perro
wo10®
TS Tm =5 . MIla

AMILIMTYa HOPMAJILHBIX HaNPsKeHUil u3rnda

= ek (180)

cpenHee HampsikeHue a,, = 0.

KosgduumnenT 3anaca npoyYHOCTH M0 HOPMAJILHBIM HANIPSIZKEHUSIM

F = :_EEU_H‘;U o (181)

56



KosgduumenT 3anaca npoYHOCTH MO KacaTeJbHbIM HANPSKEHUAM

t= ﬁru_l_?‘;rrm (182)
ir
T = = =
Pe3yabTHpyrommii ko3(ppuumueHT 3anaca Npo4HOCTH s cedenust b — b
S=—2= (183)
|S5+57
N
= VLIIELE -
CBeném pe3yabTaThl IPOBEPKHU B TAOIHILY:
Tabmuma 4 — KoaddunmeHTs! 3amaca NpoOYHOCTH Ha CEUEHUAX
Crarbs L CeueHnue Cmamoall. A | Cmamoalll. K | CmamvalV. JI | CmameaV. b
-4 -K -JI )
Crarps VI.  Koaddumuen | Crarps VI Cratpa VIIL Cratpsa [X. Cratps X.
T 3amaca

Bo Bcex ceuenusix S > [S].

Benyummii Bau:
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A
=1 @50 040

Pucynok 8 — Benymuii Ban

Marepuai Bajia TOT )K€, YTO M JJISl MIECTEPHH — CTallb 45, yiIydllIeHue, JUaMeTp 3aroTOBKU O, = ...

MM; g, = ... MIIa (cMm. Tabi. 3.3) [6]

Hpez[e.m,l BbBIHOC/JIMBOCTH

g, =043 a, (184)
o_,=043-...=...MIla

T_, =058 ay (185)
1_,=058-...=...MIla

Ceuenne A - A. D10 ceucHHE npu mnepeaadyc Bpallaromero MOMCHTA OT J3JICKTPOABUTATCIIA YCPE3

My(dTy paccuuThiBacM Ha KpydeHue. J(mamerp Bajma B 3TOM cedeHUH Oz = ... mm. Konrenrpamus
HaNpsOKEHUH 00YCIIOBJIEHA HaJAM4YMEM INMOHOYHOM KaHaBKU (cM. Tabm. 8.5 [6]): k, = ... u k. = ...;
MaciuTabHble aKTOpsI £, = ...; £, = ... (cM. Tabm. 8.8) [6]; kodduuuenTsl Y, = ...; Y, = ... (cm. c. 163,
166 [6]).

Kpyrsamuit Moment Ty = ... - 10 H - mwm.

H3rudaommii MOMEHT B ce4eHNH A-A 0T KOHCOJIbHOI HATPY3KH
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Ma-a' =25 .“~.|||T1 L (186)

MA_A =25 Il" = e 107 H- MM

2
<
MoMeHT CONPOTUBJIEHHSI KPYYEHH IO

_ md®  bty(dgg—t,)"

We-: HETTO E - 2;:9. (187)
3,145 L [ T
W oo - = 103 3

Tmaxy T.
Ty STy = D=2 (188)
= 2Wy perro
108
Ty =Tm =5 o - Mlla

AMIUIMNTYa HOPMAJIbHBIX HAaNPsKeHUIl n3rnda

My _
g, = ta-a (189)
I:'VEEEI'I:
v - 105
Oy =57 - Mlla

CpenHee HampspKeHue d,, = 0.
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KosgduumenT 3anaca npoyYHOCTH 10 HOPMAJILHBIM HANIPSIZKEHUSIM

S, =5 (190)

Eﬂu g om

Kos¢gduumenT 3anaca npoYHOCTH MO KAcaTeJbHbIM HANPSAKEHUAM

S:TE L, (191)

Pe3yabTupylommii kodppuumneHT 3anaca NpoYHOCTH s ceueHus A — A

(192)

2.11.Bb100p copTa macja

CMa3bpiBaHue 3y6an0ro 3alCTIJICHUA [TPOU3BOANUTCA OKYHAHUCM 3Y6anOFO KoJI€Ca B Macijio,

3aJIMBACMOC BHYTPb KOpITyCa 10 YPOBH, 06CCHCHI/IBaIOII_ICFO MOrpy>KCHUC KOJIECa IPUMEPHO HalO mMm.

O06bEM macistHOM BaHHBI V omnpenernsseM u3 pacuéra 0,25 v macna 1 kBt repe1aBaeMblii MOITHOCTH

V=0,25"...=... 1M (193)
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ITo Tabm. 10.8 ycTaHaBnmuBaeM BS3KOCTh Macia. [Ipyn KOHTaKTHBIX HANpsDKeHUSIX @, = *-~ MIlaun
— 6 2
ckopoctu ¥ = *+ M/c pekOMeH1yemMasi BI3KOCTh Maclia JOJDKHA OBITh IPUMEPHO paBHO ...- 107 m7/c. ITo

tab6i. 10.10 npuarMaeM Maciio HHIycTpuanbHoe ... (1o TOCT 20799 — 75%)
Kamepbl MOANIMITHUKOB 3aI0THIEM TUIACTHHYATHIM CMa30YHBIM MaTePHaIOM COJIHIONIOM MapKHu

... (cm. Tabn. 9.14), neproAUYECKH MOIOIHIEM €T0 IIMPULIEM Yepe3 MPECC — MACICHKH.
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	2.2 Расчет зубчатых колес
	Выбираем материал для пары колес:
	Так как нет особых требований в отношении габаритов передачи, выбираем материалы со средними механическими характеристиками:
	для шестерни - сталь 45, термообработка – улучшение, твердость HB 230;
	для колеса – сталь 45, термообработка – улучшение, но твердость на 30 единиц ниже – HB 200.
	Определяем допускаемое контактное напряжение:

