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PazpaboTunk:
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AxosneBna CamapuHa

Meroauueckue ykazaHus 10 BBIITOJHEHUIO KYPCOBOTO MTPOEKTa pa3padoTaHbl HA OCHOBE padoveit
nporpamMMmsbl Y ]I OI1.08 Texnuueckas MexaHUKa
CopneprkaHre KypcoBOTO MPOEKTa OPHEHTHPOBAaHO HA (POPMUPOBAHHME OOLIMX M MPOPECCHOHATBHBIX
KOMIIETEHIIMI IO MporpaMMe TMOATOTOBKU CIICIMATIMCTOB CpemHero 3BeHa mo crnermansaoctn 44.02.06
[Mpodeccuonanpaoe oOyuenue (mo oTpacisam). TexHUYecKkas dKCIUTyaTalus THIPaBINIeCKUX MallvH,
THPOIIPUBOJIOB U THIPOITHEBMOABTOMATUKY YIITyOJICHHOM MOJTOTOBKH)



BBEJIEHUE

Hacrosmue metoanueckue ykazanus MpeiHa3HaueHbl Ui CTYIEHTOB OYHOU (popMbl 00yueHus B
KaueCTBE PErIaMEHTUPYIOIIEr0 MaTepuala Mo BHIMOJHEHHUIO U MPEJAOCTABICHUIO KYPCOBOTO MPOEKTa
no gucuuiuiiHe «TexHuueckas MexaHuka» i crnenuaibHocTH 44.02.06 IlpodeccuonanbpHOE
obOyuenue (o otpacisam). TexHudecKas dKCIUTyaTalus THIPABIMYECKUAX MAIWH, THIPOIPUBOIOB U
THAPOITHEBMOABTOMATUKH (YTITyOJICHHOM IMOJTOTOBKH ).

BrimonHeHne KypCcOBOTO MPOEKTa paccMaTpUBaeTCs Kak BUJ Y4eOHOH NeATEeIbHOCTH TIO
JTUCHUILTNHE TPOo(eCCHOHAIBLHOT0 YUeOHOr0 IMKIIA U PeaTu3yeTcsl B Mpejiesiax BpeMEHHU, OTBEIEHHOTO
Ha ee uzyuyenue (PI'OC m. 7.8).

BrinonHeHue CTyIeHTOM KypCOBOTO MPOEKTA M0 AUCHUIUIMHE TPOBOIUTCS C LENbIO:

— CHCTEMaTH3alluy U 3aKPETUICHUS IMOTYICHHBIX TCOPETHUECKUX 3HAHUN M IPAKTHYECKUX

YMEHHIA 110 001menpodeccnoHaIbHBIM TUCITUTUTHHAM,

—  yrayOseHHs TeOPETUYECKUX 3HAHUN B COOTBETCTBUU C 3a/IaHHOM TeMOii;

— (dhopMUpOBaHHS YMEHUH PUMEHSATh TEOPETUICCKHIE 3HAHUS TIPU PEIICHUHU TTOCTABIICHHBIX 3a]1a4,
WCIIOJIb30BaTh  CIPAaBOYHYI, HOPMATHBHYI0O W  HAay4YHO-TEXHUYECKYIO  JIHTEpaTypy
(bopmupoBanue MPOPECCUOHATBHBIX KOMIIETEHITNN );

— dbopMupoBaHre OOMMX © TPO(HECCHOHATBHBIX KOMIICTCHIIMH — pPa3BUTHE TBOPUYCCKOM
WHUIUATHBBI, TUCIUTUTAHUPOBAHHOCTH, 1EJICyCTPEMIIEHHOCTH, AKKypaTHOCTH,
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U OPTraHHU30BAaHHOCTH;

- MOATOTOBKA K TOCYIapCcTBEHHOU nToroBoi arrectaruu (I'MA).



1 O01mMe moJosKeHus

B cooTBercTBHM ¢ pabouel mporpaMMoi TUCHIUILTMHBI TeXHUYEeCKas MEXaHUKa MPETyCMOTPEHO
BBITIOJIHEHUE KYPCOBOTO MTPOEKTA.

KypcoBoil mpoekt sBisieTcsl OJHUM M3 OCHOBHBIX BUIOB y4YeOHOH NesATENbHOCTH U (popmoit
KOHTPOJISI y4eOHOM paboThI CTYICHTOB.

[IpogomxuTensHOCTh BbINOMHEHUST KypcoBoro mpoekra — 30 wyacoB. KypcoBoil mpoekt
OCYIIECTBIISICTCS HA 3aKIIOYUTEILHOM JTare W3ydyeHUs Y4eOHOW AMCHMIUIUHBI TexHu4yeckas
MeXaHHKa, B Xoqe Kotoporo ¢gopmupytorcs ymenus, [IK u OK npu pemienun 3amad, CBI3aHHBIX CO
cdepoit mpodecCHOHATBHON NeATSILHOCTH Oy IyIINX CIICIUATHCTOB.

KypcoBoil mpoekT BBINONHIETCS TOCIAE U3YYEHHUS TEOPETUYECKOM YacTh JAUCUUILIMHBL:
TexHuueckass MEXaHUKA

B pe3ynbrare BINONIHEHNUS KYPCOBOTO IpoeKkTa, Brl Oynere ymeTs:

ymemo:
— MIPOU3BOJIUTH PACYEThl MEXaHUYECKHUX Iepesiad U MPOCTEHIINX COOPOUHBIX €UHUII;
—  YUTaTh KUHEMATHYECKUE CXEMBI;
— OTIpEACTSATh HAPSHKEHUS B KOHCTPYKIIMOHHBIX AJIEMEHTaX.
ConeprkaHre KypcoBOIo IIPOEKTa OpUEHTUPOBAHO Ha (POPMUPOBAHKE OOLIIMX KOMITETEHIIMIA

OK 1. Ilonumars CyIHOCTb ¥ COLMATBHYIO 3HAUMMOCTb CBOEH Oymyiel mpodeccuu, mposBIAThH K Heil
YCTOWYMBBII HHTEPEC.

OK 2. OpraHu3oBblBaTb  COOCTBEHHYIO  JEATEIbHOCTb,  OMNPENESITh  METOJbl  PEICHUs
poQeCCHOHATTFHBIX 33124, OLICHUBATh X 3()(HEKTUBHOCTH M Ka4eCTBO.

OK 4. OcymiecTBisiTh MOKCK, aHATM3 M OLIEHKY HH(OpMAaIMK, HEOOXOAUMOW sl MOCTAHOBKU M
petienust NpoheCCUOHATIBHBIX 33714, TPO(EeCCHOHATIBHOTO U INUHOCTHOTO PA3BUTHSI.

OK 5. Hcnonb3oBare MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU JJISI COBEPIICHCTBOBAHUS
npoeccuoHaIbHON JIESITEIIbHOCTH.

OK 6. PaGotath B KOJJIEKTMBE M KOMaHE, B3aUMOJICHCTBOBATH C PYKOBOJCTBOM, KOJJIETaMH M
COIMATILHBIMU TTAPTHEPAMHU.

OK 8. CaMocTosiTenbHO OIpeAeNATh 3aadd Mpo(ecCHOHATbHOTO ¥ JIMYHOCTHOTO —Pa3BUTHS,
3aHUMATKCSI CAMOOOPA30BaHMEM, OCO3HAHHO TUIAHMPOBATH MOBBIIIICHUE KBATH(UKAITUH.

OK 11. Crpouts npo¢ecCHOHATbHYIO JEATENbHOCTh C COOJIIOICHMEM IPABOBBIX HOPM, €€

PEryaUPYIOLIHX.

npogeccuoHAIbHBIX KOMITETEeHIUI:
I1K 4.2 YyactBOBaTh B pa3pabOTKe ¥ BHEAPEHUH TEXHOJIOTHUYECKUX MPOIIECCOB.
1K 4.3 Pa3pabarbiBath 1 0pOPMIISTH TEXHUUYECKYIO U TEXHOJIOTMYECKYIO IOKYMEHTALHIO.

KypcoBoit mpoekr mo mucruummae OI1.08 «TexHudeckas MexaHWKa» BBITIOTHICTCS B
CPOKH, OMpeNeN€HHbIe pa0oyuM y4eOHBIM IIJJAHOM [0 MpOrpaMMe MOATOTOBKE CIEIHATUCTOB
CPEIIHETO 3BEHA.

[Ipouecc BpIMOIIHEHUS KYPCOBBIX IMPOEKTOB BKJIKOYAET CIEAYIOLIME Tallbl:

1 3yyeHne HaCTOSIIMX METOANYECKUX YKa3aHUH.
2 BpiOop Tembl U €€ COrJacoBaHHE C

PYKOBOJUTEIIEM.
3 @opMynupoBKa 11 U COCTaBJIECHUE
IJ1aHa.

4 Tlonbop, M3yueHHe U aHAJIN3 COAEP KaHUS HICTOUHHKOB

5 Pa3zpaboTka npaktudyeckoi yactu, GOpMyIupOBKa BHIBOJOB U
PEKOMEHTALIH.

6 OdopmiieHue crvcka JUTEPaTypHl.



7 IloAroTOBKA K 3alIMTE W 3allUTa KYypCOBOTO MPOEKTA.

KonTpons Han BemonHeHuem paznenoB KII ocymiectBisercs npemnojaBareneMm-
KOHCYJIETAaHTOM, 3aBELYIOILUM OTAEICHUS.

[IpumepHas TeMaTHKa KypCOBOTO POEKTA!

[IpoexTrpoBaHe MPUBOAA JICHTOYHOT'O KOHBEHEpa ¢ OAHOCTYNEHYATHIM UIHHIPUIECKUM MPSIMO3yObIM
(x0c03yObIM, IEBPOHHBIM) PEAYKTOPOM M LEMHOM (pEMEHHON) mepeaayeit

2 CTpYKTYypa KypcOBOI'0 IPOEKTA

CTpyKTypa KypcOBOTO IIPOEKTa BKIIIOYACT:
- TOSCHUTEIbHYIO 3aIHCKY;
- rpauuUecKyro 4acThb

TekcToBbBIN AOKYMCHT KYpCOBOI'O IIPpOCKTa JOJIDKCH BKJIFOYATb B YKaSaHHOﬁ
MMOCJICA0OBATCIIBHOCTHU CICAYIOIINEC 3JICMCHTDI:

- TUTYIbHBIINCT;
- 3aJaHuC;

COACPIKAHUC,

BBEJEHHUE;

OCHOBHAas 4acCThb,

3aKII0YCHHE;

CITMCOK HMCITIOJBb30BaHHBIX UCTOYHHUKOB;

K rpaduueckomy marepuaiy cienyeT OTHOCUTS!
- YepTexXHu;

- OCKU3BI;

- CXEMBI;

- ACMOHCTPAIIUOHHBIC JIUCTHI.

3 TpedoBaHusi K 0(pOPpMJIEHHIO MOSICHUTEILHOM 3aMUCKH



[losicHuTenpHass 3amucka SBISETCS. HEOTHEMJIEMOM 4YacTbl0 MPOEKTa M IPENCTaBIsAETCA
BMECTE C rpa)u4ecKoit 4acThlo.

IlosicuuTenbHAs 3ammMcKa KYpCOBOI'O ITPOCKTAa BKIIKOYACT:

- BBCACHHUC, B KOTOPOM paCKpbIBACTCA aKTYaJbHOCTb W 3HAYCHHUC TCMBEI, q)opMpreTcsI
LCJIb BBIITOJHCHHUA KYPCOBOI'O IIPOCKTA,

- HWCXOJHBIC JIaHHBIC HJisi BBINOJHEHUS KYpPCOBOIO
MIPOEKTA; - pa3Jiebl KypCOBOTO MPOEKTA;

- MEpCUCHDb HCIIOJIb3YCMbIX
HUCTOYHHKOB; - IIPUIIOKCHUA.

O(bOpMJ'IeHI/Ie MOSICHUTEILHOM 3aITUCKH JO0JDKHO CTpOIro COOTBETCTBOBATDb

CMK-O-CMI'TY-42-09 KypcoBast paborta (MpOEKT). CTPYKTypa, COAepKaHue, oOIue
MIPaBUJIa BBITIOJHEHUS H O(OPMIICHHS,

CMK-K-PU-109-15 Tlopsimox opraHW3alMy BBIIOJHEHHUS M 3alUTHl KYpCOBOH pabOTHI
(mpoekTa) B MHOTOMpO(UILHOM KOJUICKE.

[Tosichutenphass 3amucka KII  jmomkna ObiTh  odopmiieHa B TIEYaTHOM  BUAC H
coponrtopoBana. O6bem T/ qomxkeH coctaBisaTh He 6oee S50 cTpaHuil.

Crpanuns! T/ nomxsbl coorBeTcTBOBaTh hopmaty A4 (210x297 mm). Teker nosmkeH ObITh BBIIIOJIHEH C
OJHOM CTOpOHBI JHcTa Oenoif Oymaru Mme4yaTHbIM CIIOCOOOM Ha IeYaTaloIUX WM TpapUUecKux
ycTpoiicTBax BeiBojga IBM (kommbroTepHas pacnedatka). [Ipu nHabope Tekcra ucnonb3oBath 1,5 uHTEpBaNI
(mpu ob6beme Ooisiee 120 cTpanwmIil, HCMONB30BATh OJUHAPHBIM MHTEpBaN), oCHOBHOHN mpudt Times New
Roman, pasmep mpudra xernp 12 wnum kernb 14, et — uepHslid, ab3anHbIA OTCTYHI NepBOH cTpoku — 1,25
cM. 5.1.3 Mmmoctparnuu, TabauIbl, CXeMbl JOMYCKaeTCs BBINOIHATH Ha juctax (opmarta A3. Ilpu stom
JUCT JOJDKEH OBbITh CilokeH B ¢opmar A4 «rapMOHMKOW» M yduThiBaeTcs kKak oguH. 5.1.4 Tekcr
MOSICHUTEILHON 3aIMCKH CJIEAYET BBITIONHATH, COOMIOas pa3Mepsl mosneii: neBoe — 30 mm, mpaBoe — 10
MM, BepxHee — 20 mm, HwkHee — 20 mwm. 5.1.5 OmneuaTku, Omucku, rpaduyecKkne HETOYHOCTH,
oOHapy>XEeHHbIE B MPOLIECCE BBIIOIHEHUS MOSCHUTEIBHOM 3aIMCKH, JOITyCKAETCs UCTIPABIATH TOAUYUCTKON
WINA 3aKpalivBaHueM Oelnoil KpackoM M HaHECeHHMEM Ha TOM JK€ MECTE€ MCIPABICHHOTO TEKCTa
MAaIIMHOMUCHBIM CIIOCOOOM WJIM YEpHBIMH YEPHUIAMHU — PYKOIMCHBIM criocoooM. IloBpexxaeHnue nucToB
TJI, noMapku H cielpl HE MOJHOCTBIO YAAJIEHHOrO TEKCTa He aomyckarorcs. 5.1.6 KadectBo Tekcra,
WITIOCTpalMid, TaOaMIl M pacleyaTok ¢ KOMIIBIOTEpa JOJDKHO YAOBJIETBOPATH TPEOOBAHHIO UX
OJTHO3HAYHOT'O MPOYTEHHS U BOCIIPOU3BEICHUS.

4 TpeGoBaHUS K 3JI0KEHHUI0 TEKCTA KYPCOBOT0 NMPOEKTA

Texct  wu3maraeTrcss  KpaTKuM  YE€TKUM  SI3BIKOM.  TepMHHONOTHST M O0O3HaueHUs
JOJKHBI COOTBETCTBOBaTh yCTAaHOBJIEHHBIM CTaHJapTaM, a MpU OTCYTCTBUM CTaHAAPTOB -
OOIIENTPUHATHIM HOPMaM B HAy4YHO - TEXHUUECKOI JUTeparype.

W3noxxeHune TeKcTa KYPCOBOI'O IMMPOCKTA JOJKHO CTPOTO COOTBETCTBOBATH

CMK-O-CMI'TY-42-09 KypcoBast paborta (MPOEKT). CTPYKTypa, COAepKaHHe, oOmme
IMpaBHJia BBITIOJIHCHUSA U O@OpMHeHI/IH;



CMK-K-PU-109-15 Tlopsimox oOpraHu3alMyd BBIIOJHEHHWS M 3alllUTHl KYpPCOBOH paboThHI
(mpoekTa) B MHOTOMPO(GUIEHOM KOJUIEIKE.

Texct KII crnengyer nenuTh Ha pas3fenbl, MOOApa3Aenbl, MyHKTbL. IIyHKTBI, mpH
HEO0OXOIUMOCTH, MOTYT OBITh pa3ziesieHbl Ha MOAMYHKTHI.

Ka)K,I[BIfI pas3aci TCKCTa pCKOMEHAYETCA HAYMHATD C HOBOM CTpaHUIbI.

Paznensr KII pgomkHBI MMETh MOPSIKOBBIE HOMEpa, OOO3HAUCHHBIE apaOCKUMHU IudpaMu
W 3alycaHHple ¢ ab3amHoro orcryma. [loapas3genbl MODKHBI MMETh HYMEpaIuio B Tpenesiax
KaXXJIOTO pa3jiena, MyHKThl — B MpeJieax noapaszena, NoANyHKThl — B IIpe/iesiaX MyHKTa.

Ecnu pasnen mnm noapaszien COCTOMT, COOTBETCTBEHHO, U3 OJHOTO IOJApa3fesia Uiu IMYyHKTa,
TO ATOT MOApAa3JeN WIA INYHKT HYMEpoBaThb He cieayer. Touka B KOHLE HOMEPOB pa3/elioB,
[OJ[pa3/iejioB, IYHKTOB, IIOANYHKTOB HE CTaBUTCS. EciaM  3arojoBOK  COCTOMT M3 JIBYX
IPEUIOKEHUH, UX pa3aensioT TOYKOH.

Buyrpu pas3genoB, mnojpaszienoB, IYHKTOB WM TOAIYHKTOB MOTYT OBbITh
IIPUBEICHBI IEPEUHUCIICHHUSL.

[lepen KaXIbIM TEPEYUCICHHEM CIIEyeT CTaBUTh JehUC WM, TPH HEOOXOJUMOCTH, B
cllydae HAJIMYMs CChLUIKM B TEKCTE JOKYMEHTa Ha OJHO M3 IMEPEYUCIICHHU#, CTpouHylo OYKBy (3a
HCKJIFOYCHHEM €, 3, 0, b, H, b, ), IOCJIE KOTOPOH CTABUTCS CKOOKA.

Jis  nanbHEWIIeW JeTalv3alid  MEePEYUCIICHHH HEoOXOJMMO HCIOJIb30BaTh  apa0CKue
U dpsL, TOCTIE KOTOPBIX CTABUTCS CKOOKA, a 3alliCh MPOU3BOAUTCS € a03aI[HOTO OTCTYIA.

Kaxxaplii NyHKT, HOANYHKT M IEPEUUCIICHHE 3allUChIBAlOT € ab3anHoro otcryna. Ecnm
TJl monmpasgenstoT TOJBKO Ha pas3ienbl, TO HUX CIEAyeT HyMepoBaTh, 3a MCKIIOYEHHUEM
MIPUIIOKEHNMN, TOPSAKOBBIMU HOMEpaMH B npeaenax Bcero T/I.

Ecimu pasaci Uik nmoAapasaci UMECT TOJIBKO OAWH ITYHKT, WKW IMYHKT UMCCT OAWH IMOAITYHKT,
TO HYMEPOBATH €TI0 HE CIICAYCT.

5 Odopmienne Tadaul, WIIIOCTPaLUii, popmy.a

5.1 Tabnuibl NPUMEHSIOT AJIs JTydIlel HarjasiAHOCTH U y100CTBa CpaBHEHUS TIOKa3aTeleH.

5.2 Tabmuna momemaeTcs B TEKCTE€ cpa3y >K€ 3a IEpBbIM YIOMHHAHWEM O HEW WM Ha
cienymome ctpanuue. Jlo Tabnuubl u nocie Tadbauipl 100aBUTH OJIHY CBOOOTHYIO CTPOKY.

5.3 Talnuupl, HyMEpyIOTCS CKBO3HOM HyMmepauueid apaOckumu nuppamu no Bcemy TJI.
Tabmumpl KaKI0TO TPUIIOKEHHS O0003HA4YaIOT OTAEIBbHON HyMepainuend apabckumu 1udpamMu ¢
nobasneHreM nepea uudpoit 0003HaYeHUs MPUITOKEHUS.

5.4 Eciu B TekcTe ogHa TabauIla, TO OHA JOJDKHA OBITE 0003HaueHa «Tabmuma 1».

5.5 Ha Bce Ta6J'II/II_U:I AOKYMCHTA JOJI’KHBI OBITh NPUBCACHBI CCBIJIKU B TCKCTC NOKYMCHTA.



5.6 HazBanue TaOauIbl JOHKHO OTpaXkaTh €€ colepKaHue, ObITh TOYHBIM, KpaTkuM. Ha3Banue
Ta0JIUIIBI TOMENIAIOT HaJ TA0IHIICH MMOCie ee HoMepa Yepe3 THpe, C TPOMUCHON OyKBbI Oe3 ab3ariHoro
OTCTYyIA.

5.7 3aronoBku rpad TaOIMIBI BBITOIHSAIOT C NPOMHUCHBIX OYKB, a MOJ3aroJOBKH — CO
CTPOYHBIX, €CIM OHU COCTAaBJISIOT OJIHO MPEUIOKEHHE C 3aroJIOBKOM, M C MPOMHCHON — €Clii OHH
camMoCTOsITeNIbHbIE. B KOHIlE 3arosioBka M MOA3arojioBKa 3HAaKU MPENUHAHUS HE CTaBATCA. 3arojIOBKU
YKa3bIBalOTCA B €IWHCTBEHHOM umcie. JlomyckaeTcsl MpUMeHsTh B Taliuie pasmep mpudra 12 mr.
JlnaroHasbHOE JENICHHE TOJIOBKM TAaONMIBI HE JIOIyCKaeTcs. Pa3memaroT 3arojoBKH TaOIUIBI 110
LEHTPY OTHOCUTEIIBHO JIEBOTO, MPAaBOr0, BEPXHETO M HIIKHETO IOJIeH, MEXKCTPOUHBIN HWHTEpBAl —
OJIMHAPHBIN.

5.8 Tabnuiy ¢ 6ONBIIMM KOJUYECTBOM CTPOK JOMYCKACTCA MEPEHOCUTh Ha JAPYTYIO CTPAHHILY.
IIpu nepeHoce yactu TaOIMIBl HA APYryI0 CTPaHMILy 3arojOBOK IIOMEIIAIOT TOJIBKO IEPE] MEPBOM
4acTbi0 TaOJMIIBI, HaJ OPYTMMU YacTsIMH crpaBa numiercs ciaoBo «lIpomomkeHue» U yKazbIBaeTcs
MOPSAKOBBIM HOMEp TabmuIlsl, HaripumMep: «lIpomomxenue Tadmuisn 1».

5.9 Ecnu ctpoku u rpadbl TabauIbl BEIXOIAT 32 (OpMAT CTPAHMIBL, TO B TIEPBOM Cllydae B
Ka)KJ0W yacTy TaOJIUIbI TIOBTOPSETCS FOJIOBKA, BO BTOPOM Cilydae — OOKOBHUK.

5.10 [Tpu OTCYTCTBUU OTICIBHBIX JAHHBIX B TAOJIUIIE CIICIYEeT CTABUTh IPOYCPK (THpE).

5.11 I'pady «Homep no nmopsaky» B TaOJIUIly BKIKOYATh HE JOIYCKAECTCS.

5.12 Ecnau mudpoBble naHHble B Ipeaenax rpadbl TaOIHUIBI BBHIPaXXEHbl B OJHUX €IUHHUIIAX
(bu3nuecKoil BEMMUYMHBI, TO OHU YKa3bIBAIOTCA B 3arojloBKe Kaxaou rpadsl. BkimtouaTs B Tabiuily
oTnenbHyIo Tpady «EAMHUIEI U3MEPEHUI» HE JOMyCKaeTCsl.

5.13 Jlns cokpamieHus TEKCTa 3arojiOBKOB M IIOA3arojIOBKOB Trpad) OTAENbHBIC MOHATHS
3aMEHAIOT OYKBEHHBIMH 0003HAUYEHUSMU WM IPYTUMHU 0003HAUEHUSMHU, €CJIM OHU MOSICHEHBI B TEKCTE
WJIM TIPUBEACHBI Ha MIUTIOCTpaIusiX, Hanpumep D — auamerp, H — BeicoTa, L — mumHa.

5.14 OO6o3HadyeHHe eAWHUIBI (PU3WUECKOW BEIWYUHBI, OOINEH, M1 BCEeX JaHHBIX B
KOJIOHKE/CTPOKE, CIeyeT BBIHOCUTD B 3aTOJIOBKH U T10J[3arOJIOBKHU.

Ilpumep 1lomydeHHBIE PE3yJBTATHl YAaCTOTHl BPAIIECHHUS M YIJIOBBIE CKOPOCTH BAaJOB PEAyKTOpa U
MPUBOHOTO O6apabaHa CBOAMM B Tabmuiy 1.

Hucmasn cmpoka
Tabmuia 1 — YacToThl BpalieHus 1 YTJIOBbIE CKOPOCTH BAJIOB PEAYKTOpa

Ban B Ny =Nz =974 06/MuH o1 == 101 pan/c
Ban C N, = 194 06/Muu 2 =20 pan/c
Bax A Ng = 62 00/MuH ws = 6,5 pan/c

Uucras ctpoka

Bpamalomne MOMCHTBI Ha BaJly IICCTCPHU U HA BaJly KOJICCA...
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[Tpogomxenne Taduuibl 1

Tommmaa maiosl
HOMHHaﬂBHBIﬁ I[I/IaMeTp BHyTpeHHI/Iﬁ JICTKasa HOpMaJIBHaﬁ TsKEJ1as1
pe3bObI 0oNTa, BUHTA, AUaMeTp 3 b a b 3 b
MIMAIbKU
2,5 2,6 0,6 0,8 0,6 0,6 - -
3,0 3,1 0,8 1,0 0,8 0,8 1,0 1,2

5.15 KonnyectBo wnimoctpanuii, nomeuiaeMbix B TJI, MOMKHO OBITH JOCTATOYHBIM IS
packpeITusi conepkanus. Mmmocrpauuu (deprexu, rpaduku, CXeMbl, KOMIBIOTEPHBIC PacleYaTKH,
auarpaMmbl, (POTOCHUMKHU U T.II.) CI€AYeT pacloiaraTb HEMOCPEACTBEHHO IOC]e TEKCTa, B KOTOPOM
OHHU YIIOMUHAIOTCS BIIEPBBIE, WM HA CIEAYIOLIEH CTpaHULIE.

5.16 Bce wmmocTpallili MMEHYIOTCS PUCYHKAaMU M HYMEpPYIOTCS apaOckuMu mudpamu B
npexaenax scero T/I.

5.17 Wnmroctpanuy Kakaoro MPHIOKEeHHUs 0003HAYAIOT OTAEIbHOW HyMepaluei apaOcKkumu
nudpamu ¢ qodaBiIeHUEM repea udpoil 0003HAYCHUS TPUITOKESHHUS.

5.18 Ha Bce wmoctpamu B T/ 70KHBI OBITH AaHbl ccbUIKU. [Ipy ceplIkax Ha WILTIOCTPALIH
CJIETyeT NMUCATh «... B COOTBETCTBUH C PUCYHKOM 2» HJIM yKa3bIBaTh B CKOOKax (puc. 2).

5.19 Nnmroctpanus pacrmojaraercsl Mo TeKCTy JOKYMEHTa, €ClId OHa pa3MeIllaeTcsl Ha JIUCTe
dbopmara A4. Ecnu dopmar wumtoctpanuu Oosbiiie A4, TO €€ CleayeT MOMENIaTh B MPUIIOKCHHH.
Wnmoctpanuu ciaenyer pa3Mmemniath Tak, YTOOBI MX MOXKHO OBLIO paccMaTpuBaTh 0e3 MOBOpOTa
JIOKYMEHTA WJIM C TIOBOPOTOM IT0 4aCOBOM cTpenke. [lepen mmuroctpanneil u mocjiae Hee OCTaBUTh OJHY
9uCTyI0 CTpoky. 5.20 WmmiocTpanmuu AOMKHBI MMETh HAMMEHOBAaHUE U TIOSCHUTENbHBIE JaHHBIC
(mompucyHouHbIM TekcT). 5.21 Pa3memarT wuUmoCTpalui0 ¥ HaMMEHOBAaHHME K HEW Mo IEeHTpy 0e3
a03a1HOro OTCTYyIIA.

Ilpumep
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[IpenBapuTenpHBId pacueT BEAYIIETO Bajla BEAYT Ha KPYYEHHE IO TOHMKEHHBIM [OITYyCKaeMbIM
HarnpspDKeHUsM. (puc. 5).

Yucmasn cmpoka

= -
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Pucynok 5 — Cxema Beayiero Bana

Hucmas cmpoxa

Tak kaxk Ban PCAYKTOpa COCAWHCH MYQ)TOIZ C BaJIOM DOJICKTPOABHIATCIIA, TO HCO6XOI[I/IMO
COrjiacoBaTb JUAMCTPhBI pOTOpPA U BaJia.

5.22 ®opmynsl caeAyeT BBIACIATh M3 TEKCTa B OTAEIBHYIO CTPOKY. Bblllie M HIKe Kaxaou
(hopMyIBI UM ypaBHEHUS JOJIKHA OBITh OCTaBJIEHA OJHAa CBOOOIHAS CTPOKA.

5.23 ®opmynbl JOKHBI MPUBOJIUTHCS B OOLIEM BUAE C paciiM(pOBKOM BXOIAIIMX B HUX
OyKBEHHBIX 3HA4YE€HUH. ByKBBI rpeyecKoro, JaTHHCKOTO an(aBUTOB W IUQPHI CIEAYET BBITOJIHATH C
nomo1nkko Microsoft Equation. Beicota OykB 1 nugp 10/mkHa ObITh B IIpeaenax 5-7 MM.

5.24 Ecnu ypaBHeHue wiu (opMylia HE yMellaeTcs B OJHY CTPOKY, TO OHO JOJKHO OBITh
MIEPeHeCeHO0 TMOCie 3HaKa paBeHCTBA (=) WJIM TOcle 3HaKoB IUIoC (+), MUHYC (-), yMHOXeHHs (),
neneHus (i), WIM JIPYrUX MaTeMAaTHYECKUX 3HAKOB, TPHYEM OSTOT 3HAK IOBTOPSIOT B Hadalle
cnenyromei crpoku. [Ipu nepenoce GopmyIbl Ha 3HAKE, CHMBOIM3UPYIOIIEM OTEPAIUI0 YMHOKEHUS,
MIPUMEHSIFOT 3HAK « ».

5.25 Pacu€rbl, NPUBOAMMBIE B IOSCHUTEIBHON 3allUCKE JIOJDKHBI  COIPOBOXKIATHCS
HEOOXOJMMBIMU TOSICHEHUSIMU XoJa peuleHuid. [Ipu BBIMOMHEHMM pacdyeToB HEOOXOAMMO CHayala
nocepeHe CTPOKH HamucaTth ¢opmyny. IloscHeHHME CHUMBOJOB M YHCIOBBIX KO3(PQHUIMEHTOB,
BXOJAIIUX B (OpMyIy, JOJDKHBI OBITh MPHUBEICHBI HEMOCPEACTBEHHO MoJ (opmynoil. IloscHenue
Ka)KJJOTO CUMBOJIA CJIEAYET 1aBaTh C HOBOW CTPOKM B TOM IOCJIEOBATEIBHOCTH, B KOTOPOH CHMBOJIBI
npuBeJeHbI B (hopMysie yepe3 TOUKy C 3amsaToil. IlepBas cTpoka MOsSCHEHMs JIOJKHA HAaYMHATBHCS CO
CJIOBa «re» 0e3 JBOeTOUHs 1ociIe HEero. 3aTeM B (POpMyJTy NOJCTABISIOT YUCIIOBBIC 3HAUCHMSL.

PacuérHblit K03 pUIueHT HArpy3Kku

12



K3 = Kg KA KH Kp KCM KH,
rie K =1- nuHamuyeckuit KO3QQUIHUEHT NP CIOKOHHON Harpyske;

K, — yuuThIBaromuid  BIMSHUE  MEXOCEBOIO
paccrosinust Ky = 1 npuay<(30+60) t;

Ky =1- yunTbIBaeT BiMSHHE yIia HaKJIOHA JMHUH HeHTpoB (K = 1, ecim 3TOT yrou He
npesbimact 60°);

Kp =125 yuurhBatommii  crnocod peryiupoBKH
HaTsokeHus nenu;, K ¢y =1— xkoagdunueHT cMasku,

K7 =1- x03ddunmeHT yuuThIBaOmuil MpoJOIKUTEEHOCTD PAaOOTHI B CYTKH.

[TpoMeKyTOUHBIX pacu€TOB MMPOU3BOAUTH HE CIICIYET.
5.26 Hymeparus ¢hopmMyIt B MOSICHUTENBLHOM 3aMKcKe T0JKHA ObITh ckBo3Has. Homepa

0003Ha4YarOT apaOCKUMU LUppamMH, KOTOPbIE 3allMCHIBAIOT Ha YpOBHE (OpPMYJbI CIipaBa B
KPYTJIBIX

CKOOKax.
5.27 ®opmyiibl, IOMEIIAEMbIC B IPUIIOKEHUSIX, 0003HAYAIOT OT/CIIEHOW HyMepalueH,

apabckumu 1HMdpaMu B Tmpenenax KaxAoro INPHIOKEHUS C J00aBICHHEM Iepel KaXIon
U poit

0003HauEHMSI TPUITIOKEHHUSI.

5.28 B T/ 06s13aTenbHbBI CCHUIKM Ha MOPSAIKOBBIE HOMepa (pOpMyIl, KOTOphIE YKa3bIBAIOT B
CKOOKax.

5.29 He pomyckaetcst momemars 0003Ha4eHHe eNHHI] B OAHON CTPOKE ¢ GopMyTamMu.

5.30 ®opmybl, ClieAyIOLIME OJIHA 3a JPYTOM U HE pa3/ielIeHHbIe TEKCTOM, OT/IENSIOT 3aIsATOM.

. I'padux 1memecooOpa3HO UCIMONB30BATh  JJIsI  XapaKTEPUCTUKU ¥ IPOTHO3UPOBAHUS
JMHAMHUKH HETIPEPhIBHO MEHSIOIIETOCS TMOKa3aTels MpH HaTW4Yuk (YHKIIMOHATHHON CBA3H MEXKITY
(dakTopoM U MoKa3aTeleM.

. I'paduku, oroOpakaromue KadyeCTBEHHbIE 3aBHUCHMOCTH, H300paKalOTCs Ha

IUIOCKOCTH, OTPaHUYEHHONW OCSAMH KOOPAMHAT, 3aKaHYMBAIOIIUXCS CTPEIKAMHU.
IIpu »TOM cNEeBa OT CTPEIKHM OCH OpIAMHAT M TOJA CTPEIKOM Och abCuucc MpOCTaBISIETCS
OykBeHHOe 0003HayeHHe, COOTBETCTBEHHO, (YHKIMU U aprymeHTa 0e3 yKa3aHWus UX €AUHHUIL
u3MepeHus (pUCyHOK 4).

. ['paduku, MO KOTOPHIM MOXHO YCTAaHOBUTH KOJIMYECTBEHHYIO CBS3b MEXIY HE3aBUCUMOM
U 3aBUCHMBIMH  T€pEMEHHBIMU, JOJKHBI CHa0XaTbCid KOOPAMHATHOM CETKOW paBHOMEpHOM
WM JIoTapu(PMHUUECKOH.
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= ['padukn  NOMKHBI HMMETh KOOPAMHATHYIO CETKY, COCTOSIIYID HCKIIOUYUTENBHO W3
OCHOBHBIX uHUU. KoopawHaTHas ceTka HE MODKHA OBITh CIAUIIKOM dYacTo. Ocu KOOpauHAT
BBITIOJIHSIIOT CIUIOIIHBIMA OCHOBHBIMU JIMHUSIMH, JIMHUM KOOPJIWHATHONW CETKH U JEIHUTEIIbHBIC
MITPUXH — TOHKUMHU CIUIOIIHBIMHU JTUHUSMU. JIMHUS KpuUBBIX rpaduka TOMKHA OBITH TOJIIE JTHHHMA
KOOPJIMHATHBIX OCEH.

Pucynok 4 — I'paduk 3aBucumMocTu

. KonudecTBO YMCIOBBIX 3HAUEHUM 11O OCSIM KOOPJIMHAT JOJKHO OBITH COKPAIIICHO.

= bykBeHHble 0003HAUYECHHS] W3MEHSIONIMXCS TEPEMEHHBIX TPOCTABIAIOTCS BBEPXY ClieBa OT
JIEBOW IpaHULIbl KOOPAMHATHOIO TIOJS M CIpaBa II0J HWXKHEW rpaHuled mnoisd. EauHunsl
M3MEpEHUsl TMPOCTABISAIOTCS B OJHOM CTpPOKE C OYKBEHHBIMH OOO3HAYEHUSIMH TEPEMEHHBIX H
OTACIIIOTCA OT HUX 3aISITOH.

- YwucaoBwie 3HA4YCHUA JOJIXKHBI HUMCTh MHHHMAaAJIbHOC YHUCII0 3HaYamx III/I(i)p
Hannncn, OTHOCAIIHECA K KPUBBIM M TOYKaM, IPOU3BOIAT TOJIBKO B TCX ClIydadX, KOrga ux HEMHOI'O
U OHU KpaTKH. MHOTrocC/IOBHBIE HaAgmnucCu 3aMCHAIOT LII/I(I)paMI/I, pacmn(prBKa KOTOPBIX TPHUBOAUTCA
B IIOACHUTCIBbHBIX JAHHBIX.

6 TpeboBanus k opopMiIeHUIO rPaPUIECKON YACTH

I'papuueckass d9acTh KypcOBOIO IPOEKTa MpEACTaBie€Ha YepTeKaMH, BKIIOYAIOUIMMHU B
cebs: 1. COopouHBIi UepTeXK peaykTopa B JBYX MPOEKIMSIX C pa3pe3aMd U IOJpOOHOMU
pa3paboTKOIl KOHCTPYKIIMHM BBINOJIHSAETCS Ha BarMaHe B MacmTtabe 1:1 B kapanpjame Ha JncTax
dopmata A 1. Ha cOopoyHOM dYepTeke MOMyCKaeTCs YIPOIIEHHOE H300pakKeHHE CTaHIAPTHBIX
JieTajeu.
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2. Paboume veprexu AeTalield BBIMOIHAIOT Ha BaTMaHe B MacmTade 1:1 mim 1:2 Ha nucrax ¢gopmara
A3 unu A 4.

Crneundukanust yeprexeil BBINONHAETCS Ha OTAENbHBIX Juctax ¢opmata A 4. Jluctsl
OpOIIIOPYIOT OTACIHHO WM MPUKIIAIBIBAIOT K MOSCHUTEIBHOMN 3aITUCKE.

[Ipu KypcoBOM MpPOEKTHPOBAaHMM TIpaduyeckas 4YacTh BBIIOJHACTCS Ha CTaguH pPadOYMX
yepTexxeld. UepTeu MPOEKTOB JOJDKHBI OTBEYATh TpeOOBaHUAM rpadudeckoro odopmieHus,
IPeAyCMOTPEHHBIMH IIpaBwiaMu  Exunoit CHCTEMBI KOHCTPYKTOPCKOM

JIOKYMEHTalUH (ECKM) JIOJIPKHO CTPOr0 COOTBETCTBOBATH:

CMK-O-CMI'TY-42-09 KypcoBasi paborta (IPOEKT). CTPYKTypa, COACpKaHUE, O0OIue
IIpaBHJia BBIIIOJIHCHUS U O(I)OpMJ'IeHI/ISI;

CMK-K-PH-109-15 Tlopsimox oOpraHW3alMyd BBIIOJHEHHUS U 3allUTHl KYpCOBOH paboTHI
(mpoekTa) B MHOTOpO(UILHOM KOJUICIKE.

I'pa¢puueckuii  Marepuan, NpPEICTaBICHHbII B BHJE UYEpTEXKEH, JCKU30B M  CXEM,
XapaKTEpU3YIOLIUX OCHOBHBIE BBIBOABI U IIPEIUVIOKEHUS HCIOJHUTENSA, AODKEH coBMECTHO ¢ T/I
pacKpbIBaTh COJEP)KAaHHUE AUILIOMHOM PabOTHI.

Cocta u o00beM rpaduyeckoro marepuaia, MOPUMEHUTENbHO K  paboTaM 1o
KOHKpETHOI 00pa30oBaTeNbHON  Iporpamme WIH KOHKPETHOMY
00pa3oBaTeIbHOMY HAMpPaBICHUIO JOJKHBI, ONPEHCNISATbCS ~ METOJUYECKUMHU
yKa3aHUSIMU 1o BBITIOJTHEHUIO KYpCOBOTO MPOEKTa CTYJIEHTOB  COOTBETCTBYIOILEH
CHEIMAIIbHOCTH, PYKOBOAHUTENEM KYpCOBOTO MPOEKTAa M YKAa3bIBaThCA B 3aJaHUM Ha KypCOBOHU
MIPOCKT.

['padmyeckuit matepuan, mpelHA3HAYEHHBIA [UIsI JEMOHCTpAIMU TpU MYOIMYHON 3ammre
paboThl, HEOOXOAMMO pacmoJiaraTh, Kak TpaBuio, Ha juctax (opmara Al. Pacnonoxkenue nucra
MOXET OBITh IMPUHATO KaK TOPU3OHTAJIbHBIM, TaK W BCPTUKAJIbHBIM. JInctel O(l)OpMJ'ISIIOTCfI
paMKoOil CTaHIApPTHBIX Pa3MEPOB M OCHOBHOW HAAMUCHIO CTAaHIAPTHON (POPMEIL.

I'padmyeckuit Matepuan JODKEH OTBe4YaTb TpeOOBaHMSM JACHCTBYIOUIMX CTAaHJApTOB
10 COOTBETCTBYIOIIEMY HAIIPABICHUIO HAYKH, TEXHUKHU WJIA TEXHOJIOTMH U MOXKET BBIIOJIHATHCS:

- TpaAulIMOHHBIM CII0coOoOM — KapaHJalmoM UJIK TYIIbIO,

- aBTOMAaTM3UPOBAHHBIM CIIOCOOOM — ¢ TIpUMEHEHHEM TIpapUuecKuXx U MedaTarolluX
YCTpOKHCTB BbIBOJIa DBM.

[IBeT M300pakeHUi uyeprexked M cxeM — 4YepHbI Ha Oenom ¢one. Ha neMoHCTpalmOHHBIX
nucTax (Iiakarax) JOMYyCKaeTcs MPUMEHEHHE IIBETHRIX W300paKCHHH M HAIITHUCEH.

B odopmiennn  koMmIiekTa JIMCTOB — Tpaduueckoro  marepuaia  pabOThl  CleAyeT
IIPUIEP)KUBATHCS €TUHOTO CTUJIS.

7 CIMCOK MCI0JIb30BAHHBIX HCTOYHHKOB
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Cnucok MCHOJIB30BaHHBIX HCTOYHMKOB YKa3blBa€TCd B COOTBETCTBUU C JEHCTBYIOLIMMU
HOPMaMHu JJI Hay4HO - TEXHUYECKOU JINTEPaTyphl.

Ceezmennst 0 KHUrax (y4eOHHMKH, CIPABOYHUKH W [p.) JOJDKHBI BKJIHOYATh: (GaMUIHIO |
WHUIMABI aBTOPA, 3arjiaBue KHUTH (0€3 KaBbIUeK), T/l U3/1aHusl, 00hEM B CTPAHHIIAX.

8 IpuiokeHus

B «[IpunoxxeHus» pPEKOMEHIyeTCs BKJIIOYATh MaTepHalibl
WUTIOCTPAIIMOHHOTO U BCIIOMOTAaTeNIbHOTO XapakTepa. B mpuioskeHuss MOryT ObITh
MTOMEILICHBI:

— Marepuaibl, JOMNOJIHAIOLIME TEeKCT (TalOaMLbl,
PUCYHKH); — crenupuxanmu;

- Ta6J'II/II_[I>I BCIIOMOT'aTCIbHBIX JAHHBIX,

— Jpyrue Marepuanbl U JOKYMEHTbl KOHCTPYKTOPCKOI'O, TEXHOJOIMYECKOrO0 M MPHUKIAJIHOTO
xapakrepa. [IpwioxeHuss Moryr ObITh  00s3aTeNbHBIMM W MH(POPMALMOHHBIMH.
HNndpopmarnmonnsie

NPUJIOXKECHUST MOTYT OBITh PEKOMEHIYEeMOI'0 M CIPaBOYHOro xapakrepa. CTaryc NpHIIOKEHUS
OIPEeJICTISIET CTYICHT-aBTOP KYPCOBOT'O MPOCKTA.

IIpaBuna npeacraBieHns IPUIIOKECHHMN
— Ha Bce npuioxeHus B Tekcte KII 1omkHbI ObITh JaHbI CCHUIKY,
— IPUJIOKEHHUS PACHOJIaraT 1 0003HAYAIOT B MOPSAIKE CCHUIOK Ha HUX B TEKCTE paldoThI;

— mnpuinoxeHus odopmisioT kak npoaospkeHue KII Ha crepyrommx ero cTpaHuLax IIo
npaBuiIaM U GopMaM, yCTAaHOBJIEHHBIM JAEHCTBYIOLIMMH CTaH1apTaMH;

— KaxJ0e TMPUIOKEHUE ITOJHKHO HAUYMHATHCS C HOBOTO JHCTAa W HMETh TeMaTHUYECKUN
3aroJI0BOK U 0003HAUYEHUE.

— cnoBo «lIpunoxxenue» u ero OyKkBeHHOe OOO3HaueHUe (3arjiaBHble OYKBBI pyccKoOro andasuTa,
HaunHas ¢ A, 3a nckmouenneM 6yks E, 3, i, O, U, b, bl, 'b) pacronaraior HaBepxy IOCEpEIHHE
CTpaHMIIbI, a TOJ] HUM B CKOOKaX YKa3blBalOT CTATyC NPHJIOKEHUs, Hampumep: (peKOMEHIyeMoe),
(ctipaBounoe), (oOs3aTenbHOe). JlomyckaeTcss 00O3HAUYEHHE MPHIOKEHHH OYKBAaMH JIATHHCKOTO
anaBuTa 3a uckiItoueHuem Oyks | u O;

—IpH HATMYUH OJHOTO MPUJIOKEHUs, OHO oOo3HauaeTcs « Ipunoxenue Ay,

— TOMeIlaeMble B TMPWIOKEHUU PHUCYHKH, TaONMIBI W (GOPMYIBl HYMEPYIOT apaOCKuMHU
uudpamu B Ipeennax Kaxa0ro NpuioKeHHs, HaIpuMep: «... pUCYHOK A.5...».
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9 3amuTa KypCcoBOro npoexKTa

9.1 3amury KypCOBOT'O MpoeKTa MIPUHUMAET MPEIOIaBaTENb J CLIUTUTHBI
«Texnunueckags wmexaHuka». CTyIeHT JONycKaeTcs K 3alluTe KypCcOBOIO IIPOEKTa, €CiIu
MPEIOABATENEM MTOAIUCAHBI BCE YEPTEKH, PACUETHO-TIOSCHUTEIIbHAS 3aIHCKA.

Ha 3ammte MoOryr mnpHCyTCTBOBAaThH MPENOJABATEIN CMEKHBIX IUCIHUIUIMH, TpeaceaaTellb
IUKJIOBOM
KOMHUCCHUH, TPEJICTABUTEIN Yy4eOHOW YacTW W CTYACHTHI rpynmnbl. Ha mokmaa CTyaeHTY OTBOIUTCS
He Oosiee 5 MUHYT, B TeUEHHE KOTOPBIX HEOOXOIMMO KPATKO OCBETHUTH COACPKAHHE BBITIOJHEHHOM
paboThl ¢ 000CHOBAHUEM MPUHATHIX PEIICHUH 0 CIAEAYIONIECH cXeMe:

— dbopmynupoBKa 3aJaHUS M HCXOJHBIX
JIAHHBIX, — KpaTKUil  aHaJIW3  BBINOJHEHHOMN
paboTHI;

— (bopMynHpOBKa Pe3yabTaTOB paObOTHI.

[locne OCHOBHOro JOKIana, MPUCYTCTBYIOIIME HA 3allUTe MOTYT 3a/aBaThb CTYAEHTY
BOIIPOCHI, OTHOCSIIMECS K TeMe KypcoBOro Impoekrta. CTyIeHT [JOJKEH YMETh OOBSICHUTH
METOJIMKY pacydeToB, BBHIIIOJIHEHHBIX B MpPOIECCe NPOSKTUPOBAHUSA, 3HATh Ha3Ha4YeHHE U pPaboTy
BCEX JIETAJIE W Y3JIOB, ONPEACIEHUE JACHCTBYIOIIMX CHJI, HANpPsHDKEHUW B JETalsiX, a TaKke
OOBSICHUTh KOHCTPYKIIHMIO pa3padOTaHHBIX UM MEXaHU3MOB U Y3JIOB.

[lpu 3ammre KypcoBOrO IMPOEKTa, HYKHO JaBaTh YETKHE OTBEThl HA TaKUE BOIPOCHI,
KaK OIpEJIeJICHUE JICHCTBUTEIbHBIX HAINPSDKEHUH B Pa3IMYHBIX CCUCHHSIX Bajla, XapakTep H3HOca
3yObeB 3yOUaThIX M YEPBSIYHBIX KOJEC, PACHPE/CICHHE HAMPSHKCHUI B IIMOHOYHBIX M IUIUIICBBIX,
3yO4aThlX COCIMHEHUSAX, OCOOCHHOCTH pacyera TOAIUIHUKOB KayeHUs Ha JUHAMHUYECKYIO
IpY30M0IbEMHOCTh, OOOCHOBaHHE BBIOOpa Marepuana JeTaliei, IIOIMyCKOB M TIOCaJO0K, 3HAKOB
IEPOXOBATOCTH MMOBEPXHOCTH, 0OOCHOBaHME BHIOOpA MPHUHATHIX KO3()(HUIIMEHTOB 3araca MpOYHOCTH U
MHOTHE JIPYTrHe BOIPOCHI

9.2 Kputepuu OLeHKH KypCOBOTO IIPOEKTa

KypcoBoif mpoekT olreHuBaeTcs M0 MATHOAUILHON CHCTEME.
Kputepusimu OIleHKH KypcOBOW pabOThl MO AMCIMILIAHE
SIBJISTFOTCS:

COOTBCTCTBUC KYPCOBOT'O ITPOCKTA 3asBJIICHHON TEME;

Ka4yecTBO cojAepKaHusi paboThl (MOCTHKEHHE CHOPMYITMPOBAHHOW IENH, TOJTHOTA
PacKpBITUSL TEMBI, OTpPaXEHUE 3HAHUN Yy4eOHOW W CHpPaBOYHOM JHUTEpaTypbl M YMEHHE €10
M0JIb30BaThCS, ApIYMEHTHPOBAHHOE 00OCHOBAHKE BBIBOIOB M MPEIOKEHHUH);

coOmo/ieHre  Tpaduka  BBIMOJIHEHUS  KYpCOBOIO
MPOEKTa; COOTBETCTBUE COJAEPKAHMSI BBHIOPAHHOM
TEME;

COOTBETCTBUC COACPIKAHUA pas3acioB W MOoApa3aciioB HUX
Ha3BaHUIO, IIPABUIIBHOCTD U MOCJICA0BATCIILHOCTL pACYCTOB,
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BHEIIHUA BHA paboTel U ee  odopMieHHUe,
aKKypaTHOCTb; COOJIIOJICHHE 33aJaHHOTO o0beMa
paboThI;

Ka4ecTBO 0(OpPMIICHUS] pUCYHKOB, CXEM, TaOJIHII,

MIPaBUIILHOCTh odopmiieHus CIMCKa  MCHOJb30BaHHOU
JIMTEPATypPbl; TPAMOTHOCTb M KaY€CTBO BBIMIOJIHEHUS YEPTEKEH;

YMEHHE W3JlaraTh CBOM MBICIM W BIAJCHUE HAayYHO-TEXHUYECKOH TEPMUHOJIOTHUEH
IO CTIEeNUATHHOCTH TIPU MyOIHMYHOM 3ammTe padoTh.

OneHka «OTJMYHO» BBICTABISETCA IPU BBHIIOJIHEHUU KYpPCOBOIO IPOEKTa B IOJHOM
o0beMe, HMCHOJNb3yeTCsl OCHOBHAs JUTepaTypa mo mpodieme, pabora oTiaMyaercs TIyOMHOMN
IpOpadOTKM  BCEX pa3feloB  coJep)KaTeabHOW  yacTtd, odopmieHa C  COOJIOACHUEM
YCTQHOBJIGHHBIX MpPAaBUJ, CTYACHT CBOOOJHO BIIQJCET TEOPETHUECKUM MaTepuasioM, 0e301HMO0YHO
IPUMEHSET €ro MpU pelieHUM 3ajad, cOopMyIUpOBaHHBIX B 3aJaHUM, Ha BCE BOIPOCHl JAET
IIpaBWIbHbBIE M OOOCHOBAaHHBIE OTBETHI, YOSAUTEIBHO 3AIIUIIAET CBOIO TOUKY 3PEHHUS.

O1eHKa «XOPOIIO» BBICTABJISICTCS MPH BBITOJHCHUH KYPCOBOT'O MPOEKTa B TOJIHOM O0BEME;
paboTta OTiIMYaeTcss MIYOMHOW MPOpabOTKH BCEX pa3/IeioB COJCpIKATeIbHON 4acTH, odopmileHa ¢
COOJIFOJICHHMEM YCTAaHOBJICHHBIX TPABWI; CTYIEHT TBEPIO BJAJEET TCOPETUYCCKHM MAaTEpPHAJIOM,
MOET TPUMEHSTh €ro CaMOCTOSTECIBLHO MM [0 YKAa3aHHWIO NpernojaBaTess; Ha OOJBIIUHCTBO
BOIIPOCOB JIaHbl TPaBUJIbHBIC OTBETHI, 3AIUINACT CBOIO TOUKY 3PEHUS JIOCTATOUHO 00OCHOBAHO.

OneHKa «yJ0BJIETBOPUTEIbHO)» BBICTABIISICTCSI TPU BBINOJTHEHUH KYPCOBOTO IIPOCKTa B
OCHOBHOM IPaBHJIbHO, HO 0€3 JOCTaTOYHO TIYyOOKOW MPOpabOTKH HEKOTOPBIX pPa3AeNioB; CTYACHT
YCBOMJI TOJIBKO OCHOBHBIE pa3jieibl TEOPETHMUECKOr0 MaTepuana U IO YKa3aHUIO IPEenojiaBaTelis
(6e3 WMHUIMATHBBI W CAMOCTOSTEIBHOCTH) MPUMEHSET €ro MPaKTUYEeCKH; Ha BOIMPOCHI OTBEYAET
HEYBEPEHHO WJIM JONYCKAET OINOKH, HEYBEPEHHO 3aIUIIAET CBOIO TOUYKY 3PEHHUSL.

OueHka «HeyI0BJIETBOPUTENbHO» BBICTABISAETCA, KOIJAa CTYACHT HE MOMET 3allUTUTh
CBOM PEIICHHS, JIOMYCKaeT rpyoOble (paKkTUUECKHe OIMIMOKMA MPH OTBETAX HA MOCTABJIEHHBIE BOIMPOCHI
WJIA BOBCE HE OTBEYAET HA HUX

IlonoxurenpHast OIICHKAa BBICTABIACTCA B BCAOMOCTb MW 3aUCTHYIO KHHUIKKY. CTYZ[GHT,

MOJYYMBIIUI HEYJOBJIETBOPUTEIbHYIO OLEHKY, JOJDKEH 10paboTaTh KypcoByr paboty. B stom
Cllydae CMEHa TEMBbI HE J0IyCKaeTCsl.
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10 METOJAUYECKHUE PEKOMEH/IALIUU 11O BBIIIOJIHEHHIO KYPCOBOI'O
INPOEKTA

Ipumep JucTa comep:kaHusi KYPCOBOT0 MPOEKTA

COJEPKAHUE

BBE I EHUE . ... e 3
1.OBIIIA A A C T D o
1.1.00LIHE CBEHCHHST O PEILYKTOPC. . utuntenntnntntenneneantenseeneeneeteanteteaneeneenseesenseaneeneennss
1.2 VICKOHBIE JTAHHDBIC . . . .« e e ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e,

2. CIIEUAJIBHASL YACTD ..o e
2.1.Bp160p 2IIeKTpOABUTATENS M KHHEMATHUCCKUI PACUET ... .ueneneeeneanennnns

2.2.Pacder 3y0UaTBIX KOJIEC PEIYKTOPA - ..uveneenneenteaneenteaneentaneaneeneenneanenns
2.3.1lpenBapUTEIbHBIA PACUET BAIOB PEILYKTOPA. ¢ . euueenreneeneennenneeneenneaneennen
2.4 KOHCTPYKTUBHBIE PA3MEPBI IHECTEPHU M KOJIECA « e uveenneenneeaneeennneennnnns
2.5. KOHCTPYKTHBHBIEC Pa3MEPhl KOPITYCA PEAYKTOPA. .. uvenueeneeneaneanneaneannnns

2.6.PacueT HEITHOM TIEPEIAUM. .. uuutennteeneteete et enee et et e anteeteenneeeneannens
2.7 I1epBbIit ATAll KOMITOHOBKH PEIYKTOPA +.nvvvenreennnenneenneennneenneennneeneeennens
2.8.IlpoBepka TONTOBEYHOCTH MOMIIMITHIKA . ...uuenneeenneennaeeneeennnenneenneennnenn
2.9. Bropoii aTam KOMITIOHOBKU PEILYKTOPA - .uvenneeneeneannannennenns

2.10.ITpoBepka MPOYHOCTH HIMOHOYHBIX COETUHEHMM ... onvvneinniiiiiiiniinienann.
2.11.YTOUHECHHBIN PACUCT BATIOB. ...\t uuteenteennreennaeenneenneeanneeaneenneeanneenness
2.12.ITocaaku 3y0UaToOro KoJyieca, 3B€3/104KH U MOJIIUITHUKOB. . . ..vueneeneenennen.
PRI 255 (10 o Te) o v Y 1ol ¢ D

2.14.Coopka 01150 0 o
3.3AKJIFOYEHUE

CIIMCOK HMCIIOJIb3OBAHHBIX HMCTOYHHMKOB .................cciiei.
[Tpunoxenne A. Cneundukanus

[Tpunoxenue b. 3amaHue Ha KypCOBOE MPOCKTUPOBAHUE
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BBEJIEHUE
Bo BBemeHuH packpbIBaeTcs akTyallbHOCTb M 3HAUYE€HHWE TEMbl KYpCOBOI'O MPOEKTa, U
KpaTKo GOpMYyIUPYIOTCS LeM U 3a/ladll KypcOBOTO MPOEKTHUpoBaHus. B 3Toil wactu
MOSICHUTEIBLHOM 3alUCKU CIEAYET PACKPBITH BOMPOC O MEPCHEKTHUBAX Pa3BUTHS
MAaIIMHOCTPOUTEIIBHOTO KOMILIeKca B Hamieu crpane, Ha OAO MMK — B wactHoct Ha MPK.

10.1. OBLIASL
YACTD 10.1.1 O61mue cBeieHUs O PETYKTOPE.

Ora 4YacTh NOSCHUTEIBHOW  3alMCKH  JOJDKHA  CoJep)KaTh  oOlue  CBeJeHUs O
KOHCTPYKIIMM, HA3HAUEHWH, JOCTOMHCTBAX, HEJOCTAaTKaX, YCUJHUAX, KOHTAKTaX KOHKPETHO
paccmarpuBaemMoro peaykropa. Ha pucynke 1-  «OOwmmit Bua penyktopa B pasbopey,
HE00X0IMMO TOKa3aTh BCE JETalIH PEAYKTOpa

10.1.2 UcxoaHblie TaHHBIE.
B sroit wactu 3anucku HEOOXOAMMO MPEACTaBUTH 3a/laHUE C WCXOJHBIMU JaHHBIMH, a
Tak)Ke, KHHEMaTHYeCKYI0 CXeMY MPUBOJA C YKa3aHUEM €r0 OCHOBHBIX COCTABJISIOIIHX.

10.2. CHEHUAJIBHASA YACTb

B cmenmanpHOM dYacTH BBIOMpAETCS DIJICKTPOJBHTraTellb, MAaTEpHalbl IIECTEPHH, KoJieca,
BaJIOB, KOPITYCa, KPBIIIKH; PACCYUTHIBAIOTCS OCHOBHBIC TIapaMeTpbl KOHCTPYHPYEMBIX JCTalCi;
JeNaeTcs MPOBEpKa OCHOBHBIX JIE€Tajie Ha MPOYHOCTH; INIMOHKKA — HA CMATHE; MOJ0OP W MpOBEpKa
MOAIIUITHUKOB, My(pT, 1emneil. BpiOpana cMaszka NOIIIMITHUKOB, KoOleC peaykTopa. Paccmorpena
cOopka U pazbopka peryKTopa.

10.2.1 Bb10op 371eKTpoABHIaTEIS.

B arom pasnene ompenensiercs KIIJI mpuBojga, MOIIHOCTE Ha Bany OapabaHa, YIJIOBYIO
CKOpOCTh, 4YacTOTy BpamieHus. BpeiOwpaercs  smekrpojBuratenis 1o [OCT — 19523-81,
JenaeTcs pa30MBKa MEPEAaTOYHOTO OTHOIICHUS Ha TepeaTOYHbIE YHUCIAa PEAYKTOpa M IEIMHON
nepeaayy, OINpeaesisieM KPYTSIIHiA MOMEHT Ha Baly MECTEPHH U KoJieca.

10.2.2 Pacuer 3y04aThIX KoJecC pelyKTOopa

BBI6I/IpaIOTC$I MaTc€pHralbl Cco CpE€AHUMU MEXaHUYCCKUMU XapaKTEPUCTHKAMHU,
OIPEACIIACTCA HOMYCKACMOC€ KOHTAKTHOC HAIIPSAKCHUC, HaXOI[I/ITCH MCIKOCCBOC PACCTOSAHUC U3
YCIIOBUA KOHTAaKTHOH BBIHOCIIMBOCTH AKTUBHBIX HOBerHOCTeﬁ 3y6BeB, IMIPUHUMACTCA

Onmuxaifimee Oonbliiee 3HaueHUEe MexxoceBoro paccrosHus mo ['OCTy 2185-66, ompenensitorcs
OCHOBHBIC IMapaMeTphl MECTepHU W Koseca. [IpoBepsieTcss KOHTAKTHOE HANpspDKEHHE 1Mo (opmylre,
HAXOJATCS CHIBI, JCHCTBYIONIME B 3alCTUICHUU: TPOBEPSIOTCS 3yObsi HA BBIHOCIUBOCTH IIO
HaIMPsDKEHUIO U3ru0a, MPOBOAMTCS TPOBEPKaA MPOYHOCTH 3y0a KoJjieca.

10.2.3 IIpenBapuTe/IbHbIA pacyeT BaJ0B peayKTOpAa.
[IpenBaputenbHblid  pacyeTr  BaJIOB  PEAYKTOpa  IMPOBOJWUTCA  NMPU  HOHMKEHHOM

AOIIYCKACMOM HAIIPAKCHUH, TaK KaK BaJlbl pa60Ta10T Ha U3TH0 H KpYy4YCHHC. BrIxoHBIE KOHIIBI BaJIOB
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paccCUMTHIBAIOTCS M3 YCIOBUSL MPOYHOCTM Ha KpydeHHe. DBbIXOgHOW KOHEl BaJl-IIeCTEpPHU
HEOOXOJMMO COIJIACOBATh C BAJIOM pEIyKTOpa, TaKk KaK OHU COeIUHSIOTCS My(pTod. OcTanpHbIe
IUaMETPhbl BaJIOB MPUHUMAIOTCS KOHCTPYKTHBHO.

10.2.4 KoHCTpYKTHBHBIE pa3Mephl LIECTEPHU U KoJeca.

W3 npenplaymmx — pacdeToB  BBIOMPAIOTCS  KOHCTPYKTHBHBIE — pa3Mepbl LIECTEPHU U
kozneca. IllecrepHs wu3roraBnuMBacTCsd 3a0[HO LEJIOE€ C BalOM, TaK KaK pa3Mepbl LIECTEPHU
HE3HAYUTEIILHO OTINYAIOTCA  OT pasMepoB BaJja.

Takass KOHCTPYKLMS IIOBBIILIAET IIPOYHOCTb, JKECTKOCTb U 3KOH

10.2.5 KoHCcTpYKTHBHBIE pa3Mepbl KOpIyca peayKTopa

KoHCTpyKTHBHBIE pa3Mephl KOpITyca peAyKTopa MPUHUMAIOTCS UCXOS U3 MEKOCEBOTO
pacctostHust 10.2.6 PacyeT nenHoi nepegauu

BriObupaercs mnpuBoAHAas pOJNMKOBas OAHOPSAHAs Lenb Mo mary. Haxoautcs CKOpOCTh
[eNU, OKPYXHas, IEHTpOOeKHasi, CwiIy mpoBucanus. lIpoBepsiercs pabouee JaBICHHEC B
IapHUPE, PACCUYNTHIBAIOTCS OCHOBHBIC MapaMeTphl caMOl IeNU M 3Be3a04eKk. HaxomuTcs pacueTHas
Harpy3ka Ha Baj, npoBepseTcs Ko GUIMEHT 3anaca NPOYHOCTH LU

10.2.7 IepBHlii 3TAN KOMIIOHOBKH PeyKTOpa.

KoMnoHOBOYHBIM 4epTEX BBIMOJHIETCS B OJHOM MPOEKIHMH — pa3pe3 MO OCSIM BaJOB IpHU
CHATOM KpbIIIKEe penykTopa; Macmrad 1:1. BeiuepumBaercss  ynpoméHHO  IIECTEpHS U
KOJ€cO B BHJE NPSIMOYIOJbHUKOB; IIECTEPHS BBIOJHAETCA 3a OJHO LEJOE C BajJOM.
[IpeaBaputenbHO HaMEUarTCcs  paJuajbHbIe IAPUKOIOAIIUITHUKHT cpenHei CepHH.
[IpyHuMmaercs mMpUHA Ma3eyAep KUBAIOLIET0 KOJbla. YIPOLIEHHO BbIYEPUMBAETCS BHYTPEHHSA
CTEHKa KOpIyca peAyKTOpa U IMOAIIMIHUKH, BEAyLas 3BE3/104Ka M KPBILKH MOJA moAmMUnHUK. [lo
4epTexKy U3MEPSIIOTCS KOHCTPYKTUBHBIE PACCTOSHUS.

10.2.8 IIpoBepka 101r0Be4YHOCTH MOAIIUITHUKA.

PaccmarpuBarorcss  Benymmit u Bepomblii  Baibl. OmpenpensitoTcs  peakuuud B
MOAIIUITHUKAX, HAXOMuTCcs Oosee HarpyxeHHbIH. Omnpenensiorcs U3rHOamue W KpyTAue
MoMeHTHI. [lomOuparoTcst MOAMIMITHAKK 10  0ojiee Harpy)KeHHOH Omope, TPOBOJUTCS pacyer
JIONITOBEYHOCTH B yacax. Jl0JroBe4HoCTh JomkHa ObITh B mpeenax 10*10° - 60*10°vacos

10.2.9. Bropoii 3Tan KOMIIOHOBKH PeIyKTOpAa.

Ha »ToM sTame BhIYepUMBAIOTCS Bajbl, Ma3eyJdepKUBAIOIIME KOJbLA, BTYJIKH, IIMOHKH,
BHEILIHUI Kopnyc penykTopa. [IpocTaBiisitoTcss OCHOBHBIE pa3MeEpHI.

10.2.10. IIpoBepka NPOYHOCTH IINOHOYHBIX COEIMHEHHUI

[TpuHUMAIOTCS IMOHKU MPU3MATUYECKHE CO CKPYIJIEHHBIMU TopuaMu. Pa3mepsl cedeHuit
IIMTOHOK W Ta30B W JUTHHBI mMoHOK npuHuUMaroTes mo 'OCT- 23360-78. [IpoBepsroTcst HanpsHKEHHST
CMSTHS U3 YCIIOBUS MPOYHOCTH U SKOHOMHYHOCTH.

Ha Bemomom Banmy W3 JAByX IIMOHOK: TMOJ 3yOUaThIM KOJECOM U TIOJ 3BE3JOYKOM —
OoJiee Harpy>KeHHOM siBisieTcst BTopasi. [loaTomMy mpoBepsieM MIMOHKY O] 3BE3/T0UKOM.
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10.2.11. YTouHeHHBIii pacyeT BaJIOB

YTOYHEHHBI pacyeT COCTOUT B OMNpeneleHuH Kod3(D(UIMEHTOB 3amaca MPOYHOCTH S I
OIMACHBIX CEYCHHI W CpaBHEHHS HMX C JomMyckaemMbiM 3HadeHueM [S]. TIpoYHOCTH BBINOIHSAETCH,
eciu

S>
[S], [S]=2,5. OmnacHbiMM ceueHHMSIMH CUMTAIOTCS: 1. MECTOMOJIOKEHHUS IIMOHOYHBIX IMa30B. 2.
MoJl TIOJIIUITHUKAMHA , TOCAKEHHBIMH Ha BaJl ¢ HarsaroM. 3. B Mecte mepexoma OT OIHOTO

auaMerpa K Apyromy.

10.2.12.1Tocanku 3y04aToro KoJjieca, 38e€3104K1 U MOAMMITHUKOB

IMocankum 3yOuaToro Kkoseca, 3BE3MOYKM U MOJIIMIHUKOB TPOCTABISIIOTCS Ha YepTexax
B COOTBETCTBHUHM C TPEOOBAaHUAMM JUCUUILUINHBI «CTaHIapTH3ALMSL, METPOJIOTHSI U CEPTUPHUKALIUY.

10.2.13 Bbi6op copTa macja

CmaspiBaHue 3yO4yaToro 3alellieHUs MPOW3BOJMTCS OKYHAaHHEM 3y0dYaTroro Kojieca B
Maclio, 3aJIMBaeMOE BHYTPh KOpITyca 0 YpPOBHS, 00ECIICUMBAIOIIETO MOTPYKEHUE KoJieca MIPUMEPHO
Ha 10 mm. O0béM MacisgHOW BaHHBI Y ompenemnsem u3 pacdera 0,25 aM° maciaa Ha 1 kBT
nepenaBaeMoil MOIIHOCTH. Kamepbl MOAIMMIHUKOB — 3alOJHSAIOTCS — TUIACTUYHBIM — CMa309YHBIM
MarepuasioMm YT-1, mepuoaudecky MOMOJHSAIOTCS IIMPUILIEM Yepe3 MPECC-MACICHKHU.

10.2.14 Coopka pexykTopa

COopky HpoM3BOASAT B COOTBETCTBUU CO COOpPOUHBIM YEPTEKOM PpEAYKTOpa, HayuHas C
y3JIOB BajJOB. 3aJMBalOT B KOPIYC MAacjlO0 M 3aKpbIBAlOT CMOTPOBOE OTBEPCTHUE KPBILIKOM C
MPOKJIAZIKOM M3 TEXHUUYECKOTO KapTOHA; 3aKPEIUISIIOT KPBIIKY OOITaMH.

CoOpaHHBIif penyKTOp OOKaThIBAIOT M TOJBEPral0T HUCHBITAHWIO HA CTEHAE IO
MpOrpamMMme, yCTaHABIMBAEMOW TEXHUYECKUMH YCIOBUSMH.

HeoOxonumMo moapoOHO paccMOTpeTh Kak cOOpKY, Tak M pa3z0opky peaykropa. OT 3TuX
3HaHWH 3aBHCUT 0€30MIaCHOCTh pabouero, a TaKke MPONU3BOIUTEIBHOCTD TPY/IA.
10.3 3BAKJIFOYEHHUE

B 3akiroueHnn naroTcs peKOMEHIaluu 10 UCIOJIB30BaHUIO PEAYKTOPOB IaHHOTO THMA. A
TaK)Ke MO JYEPKUBAIOTCS] OCHOBHBIE XapAaKTEPUCTUKHU CIIPOEKTUPOBAHHOTO ITPUBOJIA.

Jlureparypa.

B cmmcox JIUTEpATypbl BKIIIOYAIOT BCC HWCTOYHHKHU I/IH(i)OpMaHI/II/I, Ha KOTOPBIC HMCIOTCA
CCBUIKH B TCKCTOBOM JTOKYMCHTC. HCTOYHUKH B CHHCKE HYMCPYIOT apa6CKI/IMI/I ]_[I/I(bpaMI/I 0e3 TOYKH B
a.]l(baBI/ITHOM MOpAAKE U 3aKIIFOYAI0T B KBAAPATHBIC CKOOKH.

Cneuunpuxanus

Ha cOopounblii depTexk peaykTopa cocTaBisieTcss crenudukanums Bcex jeraneil. B
CHCTIM(UKAINN YKa3bIBACTCS TIO3UIIHA, HaWMEHOBaHHE U
KOJIMYECTBO JeTaJIen. Jost CTaHJJaPTHBIX
JeTaneil HaMMeHOBaHUe WX HaJO JaBaTh B cooTBeTcTBUU ¢ TpeboBanusimu ['OCT Ha
3TU AeTanu u ¢ ykazanueM Homepo ['OCT.
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10.4. I'paduyeckas 4yacThb

Yeprexu J0KHBI OBITH BBITIOIHEHBI C cOOMoeHneM TpedboBannii cranaaptoB ECK/I.
Crneuudukanuss K 4YEpTEeKYy 3amoiHSAETCS C COoONMoJIeHueM TpeOOBaHUI CTaHmapTa
ECK]I

«Crneuundukanus» ('OCT 2.108 — 68).

I'paduueckas 4yacTh BKJIOYAET 3 JIMCTa dYepTekeil: cOOpouHbi uepTéx pemykTopa (2
BUJIa), BBINIOJHEHHBIN Ha (opmare A-1 (594 841) mu nBa nucta
dopmara A-3 (297 420) ¢ uzobpakeHrneM pabouyero yeprexka BEJOMOrO Baja U
BEZOMOTO KoJieca.
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Ipuaoxenne A
(o0s3aTeNTBHOE)

®opMa THUTYJIBHOI'O JIUCTA

MuHHCTEpCTBO HAYKH | BhICIIEro oOpa3oBanus Poccuiickoit deneparuu

denepanbHOE TOCYIAPCTBEHHOE OI0/IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs

«MarauToropckui rocyapCTBEHHbIM TeXHUYeCKuil yHuBepcutet um. I'. 1. Hocosay

MHoronpopuIbHbINA KOJUTEHK

MK MexaHn4ecKoro u ruJjpaBIndeckoro 000py10BaHus

KYPCOBOM ITIPOEKT
PACUETHO-IIOSICHUTEJIBHAS 3AIIMCKA

10 JUCHHUITIIMHE TexHn4Yeckas MexXaHHKA
Ha TEMY. HpOGKI‘I/IpOBaHI/Ie MpUBOAa OAHOCTYIICHYATOI'O TOPU30HTAIIBHOIO MAJMHAPUICCKOI'O

TPSIMO3YO0T0 (KOCO3y0Or0 HMITH ITIEBPOHHOTO0) PEIYKTOPA M IIEITHOM Mepeiaun

HcnomHuTens: CTYAEHT 2 Kypca, Ipymnmna

PyxoBonutens: Camapuna B.Sl.., npenonaBatens

PaGora gomymiena x 3ammure “ > 20 T.

(moamuce)

PabGora 3ammmena ” 20 T. C OLIEHKOM

(onenka)  (mMOATHUCH)

Marnutoropck, 20
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IMpuaoxenue b
(oOs13aTenbHOE)
MuHHCTEpCTBO HAyKU U BBICIIEro oopa3zoBanus Poccuiickoit depepannn
®DenepalibHOE TOCYIApCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHIE
BBICIIET0 00pa30BaHUs
«MarauToropckui rocy1apCTBEHHbIM TEXHUYECKUM YHUBEPCUTET
uM. I'. 1. HocoBa»
MHoronpopuIbHBIA KOJIICIK
[TIK: MexaHudeckoe ¥ TUAPABINIECKOE 000pyI0BaHUE

3AJJAHUE HA KYPCOBOM NPOEKT

Tema: ITpoeKTHpOBaH¥E PUBOJIA C OMHOCTYIICHYATHIM [IIMHIPHYSCKIM MPSIMO3YObIM (KOCO3YObIM HITH
IICBPOHHBIM)  PEIYKTOPOM H IIEITHOM Tepeiayeii

CryneHnt

[)5(0)
Ucxonnble naHHBIE:

CHpoeKTHPOBaTh OTHOCTYIICHYATHINA TOPU30HTATBHBINA IIATAHIPUYCCKUI TPSIMO3YObIii (KOCO3YObIi HITH
IIICBPOHHBIN) PEIYKTOP U LETHYIO TIepe/iady i PUBOIA K JICHTOYHOMY KOoHBerepy. [lone3Has cia,
TriepeiaBacMast JICHTOM KoHBerepa. Fi = Ku;  ckopocts nentel V=  M/c; auamerp nmprBoaHOro OapabaHa
D6= wmmM. Pemykrop HepeBepCHBHBIH, peIHA3HAYEH IJ1s1 JIMTEIbHON SKCIUTyaTalliK; paboTa OAHOCMEHHAs!; BaJlbl
YCTaHOBJIEHBI Ha O/IIIMITHAKAX KAaYeHHsI

CocraB u copepxKaHHe MPOEKTa:

Beenenue. 1. O6miast yacte. 1.1 O6umwe cBeenwst o penykrope. 1.2 McxonHble TaHHbE.
2.CrierasibHast 4acTb. 2.1 BbI0op 2reKTpoBrraTesis i KHHEMaTHIeCKUi pacyer 2.2 Pacuer 3y0uaThIx KoJec
pemykropa. 2.3. [IpenBaputenbHbIil pacdeT BaioB peykTopa. 2.4 KOHCTPYKTHBHBIE — pa3Mepbl  IIECTEPHH H KOJeca.
2.5. KoHCTpyKTHBHBIE pa3Mepbl Kopityca peaykropa. 2.6. Pacuer nerHoit nepeaun 2.7 TlepBblii 3Tan KOMIIOHOBKU
pemykropa. 2.8. [IpoBepka JONroBeYHOCTH MOMIIHAITHUAKOB. 2.9. Bropoii atar komnoHoBkH pemykTopa. 2.10. [Tposepka
MIPOYHOCTH IIMOHOYHBIX coeuHeHui. 2.11. YTouHeHHsIi pacuer  BanioB. 2.12.Ilocanku  3y0uaroro kosmeca,
3BE3JI0YKH ¥ MOAMUIHUKOB 2.13.Beioop copra macnma. 2.14. Coopka penykropa. 3. 3akmouehHre  Cricok
HCTIOJB30BAHHBIX MCTOYHHUKOB

I'paduueckas yacTp:

1.061mit Buz1 peyKropa

2.Pabounii yepTex BeIOMOTo Bajia

3. PaGouunii ueprexx BeJOMOro Koseca

Cpox cnaun: « » 201 r.
PykoBoaurens: /

(moamuce) (pacmmdpoBKa MOAMNKCH)
3agaHue MOy IHII: /

(moamnuce) (pacmm@poBKa MOAMHUCH)

Marnurtoropck, 20

25



Ipunioxkenue B
(pexomeHIyemMoe)

Oo6pa3sen J0KJIa1a CTYAE€HTA IPHU 3aIHTEe KYPCOBOI0 NIPOEKTA

B nmanHOM KypCcOBOM MPOEKTE CIPOEKTUPOBAH MIPUBO/] K JICHTOUHOMY KOHBEPTEDY.
OH COCTOUT M3 OJHOCTYNEHYATOrO IMJIMHIPUYECKOTO MPsMO3y0oro (Koco3yOoro, HMIEBPOHHOTO)
peayKTopa U LeHON Nepeaayu.

B cneunanbHON 4acTH KypCOBOTO MPOEKTa BBHIOPAH 3JEKTpOABUTATENDb 4A........ VY3 ¢ MOLIHOCTBIO
P=... kB, acToroii Bpamenus n=... 06/muH. OO0IIee MEPEAATOYHOE OTHOIICHHE =..., TIEPEIATOYHOC
qrcio peaykropa U=..., KOOQOUIHEHT MOIE3HOTO JEHCTBUS COCTABIISET ...

B crnienmanbHON YacTu pacCUMTaHbl TapaMeTpPhl MIECTEPHH, KOJIeca HCXO/Is U3 YCIOBUS KOHTAKTHOM
BBIHOCJIMBOCTH U AKTHBHBIX MOBEPXHOCTEH 3yObeB. Banbl paccunmTaHbpl U3 YCIOBUH NPOYHOCTU IPU
Kpy4eHUHU. PaccunTanbl MPUBOHASI POJIUKOBAsI OJHOPSIHAS IIETb, TIOJOOpaHbl MOMIIUITHUKA No... U Ne
... C pecypcom paboTHI ... Jac.

Cz[enaHa IMPOBCPKa IMPOYHOCTHU IIITOHOYHBIX COCHHHCHHﬁ, YTOHHGHHLIﬁ PacycT BAJIOB.
HJ'ISI CMa3KH1 PEAYKTOpA NPUMCHACTCA MACJIO ..., MOAIIUITHUKA CMaUUBArOTCA ...

B rpadwuueckoii yactu mokazaHbl OOIIMI BUJ pPEIyKTOpa ¢ rabaputaMu pasMepami....... Ha
JeTaMpOBKE IOKa3aHbl pabouue uepTekd Baja M Kojeca CO BCEMU HEOOXOJIUMMBIMHU pazMepamy,
nonyckamu, nocajakamu B coorsetctBuu ¢ ['OCT.

Taxke [OaHHBIA PEIYKTOP MOXET OBITh YCTAHOBACH B .............. (oOnacTh TPUMEHEHHS
PEAYKTOPOB).
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IMpuanoxenne /|
(pexomeHyeMoe)

PexoMenganuu mo pacuery cenuaJbLHON 4YacTH KYPCOBOI'o IMPOECKTAa

BBEJIEHHUE

Bo BBeieHHMHM pPAaCKpBIBAETCS aKTyalbHOCTh M 3HAUEHUE TEMbl KYPCOBOTO TPOCKTa, U KPAaTKO
(bopMyYIHPYIOTCS LIEIH W 33/1a4¥ KYPCOBOTO NMPOCKTUPOBaHUS. B 3TOI 4acTh MOSICHUTENBHOM 3alUCKU
CIIEIyeT PACKPBHITh BOIPOC O MEPCHEKTHBAX PA3BHTHS MAITMHOCTPOUTEIBHOTO KOMIUICKCA B HAaIICH
ctpane, Ha OAO MMK - B yactHocTn Ha MPK (06bem Beenenus — 1 ctp.)

1 OBIIIUE YACTb

1.1 OOmwue cBeieHUs 0 peIyKTOpe

PenykTopoM Ha3bIBalOT MEXaHM3M, COCTOSIIIMM W3 3y04aThlX WJIM YEPBAHBIX Iepesad,
BBIMIOJIHEHHBIM B BUJIE OT/IEJILHOTO arperara u CayKallui JIJIs Iepeiaun BpallleHHs OT Bajia JIBUraTess
K Bary paboveil MaluHebl.

Haznauenue PEAYKTOpPAa — IIOHUIKCHUC er'IOBOI\/'I CKOpPOCTH H, COOTBCTCTBCHHO, ITOBBINICHUC
Bpalaromero MOMCEHTa BEIOMOT'O BaJia 110 CPABHCHUIO C BEAYIIUM.

Penyktop coctouT u3 Kopryca (JUTOTO YYT'YHHOTO WM CBapHOTO CTalIbHOTO), B KOTOPOM
IMOMEIIAa0T 3JICEMCHTBI IIEpCAavYnu — SY6'-IaTI)Ie KoOJIeca, BaJibl, IIOJIIWIITHUKU H T.HO. B OTACJIBHBIX
Cllydasx B KOpIyce€ PEAyKTOPOB pPa3MEIIAl0T TaKKe YCTPOMCTBA s CMa3bIBAaHUS 3allCTICHUH H
MOJALIMITHUKOB (HAaNpUMep, BHYTPU KOpIyca pEIyKTopa MOXET ObITh IOMELIEH IIeCTEPEHHbII
MAaCIISTHBIA HACOC) MJIM YCTPOMCTBA I OXJIaXKACHUs (HampuMep, 3MEEBHK C OXJIAXKIAroIei BOJOW B
KOPITYCE YEePBSHOTO PEAYKTOPA).

[TpsiMo3yOBIl, KOCO3YOBI, WM IIEBPOHHBIA (BBIOpaTh CBOWM) HUIMHAPUYECKUN PETYyKTOP
npeaHasHaueH IS Mepeadd BpaIlaTeNIbHOTO IBMDKEHUS ............ ,C OJTHOBPEMECHHBIM H3MEHECHUEM
BBIXO/IHBIX XapaKTCPUCTHK.

JIOCTOMHCTBOM LMJIMHPUUECKOTO PEIYKTOPA SIBISIETCA: ....enne.n.ne K HenocraTtkam OTHOCUTCS:
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1. Kpsiuka.

2. POIMKOIOOIINITHUK KOHUYECKHUIA.

3. Kopnyc penykropa.

4. 3ybuaToe KoJeco.
5. Bam.

6. bour.
7. Ilaiiba mpy>XKHUHHAaS.

8. [l aiika. 15. Ban-mecrepHsi.
16. Macnoyka3sarens.
9. Kpsimka xoprmryca. 17. IIpooOka.

10. IIpoxmanxka.
18. [laiiba MaciI00TpaKkaTeb.

11. Kppika. 19. Ilpoxianxka.
12. PeiM-60T.

13. Tt KOHMYECKUHA.
14. Kpslka npoxoaHas.

Pucynoxk 1- OGmmwii Bu penykropa B pazdope
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1.2 Ucxoauble TaHHBIE

CHopoeKTUpOBaTh  OJHOCTYNEHYAThIH TOPU3OHTAJIbHBIA  HWJIMHAPUYECKUN (TIpsIMO3YOBIiA,
KOCO3YyOBbIi, IIEBPOHHBIN) PEAYKTOP U LENHYIO IIepeaauy il IPUBO/Ia K JIEHTOYHOMY KOHBEHepYy.
[ |
[Tone3nast cuia, mepenaBaemasi JISHTOW KoHBelepa , F,;, = *** xH; ckopocTs JeHTBHI  ; = *** wm/c;

nuaMeTp npuBoaHOTro Oapabdana [lg = *** MM. PenykTop HEpeBepCHBHBIN, MpeIHA3HAYCH JIJIS JUTUTEILHON
HKCIUTyaTaluy; paboTa OTHOCMEHHAs; BaJlbl yCTAHOBJICHBI HA MOALIMITHYEKAX KAuCHUSL.

1 — snexTpoasuratens, 2 — My(Tbl; 3 — HWIMHIPUYECKHUH PeyKTOp
4 — ertHas mepenaya 5 — mpuBOAHON OapabaH 6 — JIeHTa KOHBelepa

Pucynok 2- [IpuBoj JeHTOYHOr0 KOHBeHepa ¢
HWIMHAPUYECKUM PETYKTOPOM U LIETHOW mepeaaveil.
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2 CIIEIMAJIBHASA YACTb

2.1 Bb160p 3/1eKTpoaABUIaTeIsl H KHHEMATHYeCKHUIl pacyer.

Haxonum onHy&HI[ NPUBOJA oTpeAeIstoT o Gopmyre

T? = T?I}{J..'[ ' T?;D,J,. ' il?u;._‘[. ) T?.‘[D,J,.E

: (1)
T? IHJI.IO
32 rue — KII/J] mapsl nuauHAPUYECKUX 3y0uaThix Koec, paBeH 0,98; /mo tadm. 1.1/
mogd.
— KOA((HUIUCHT, YIUTHIBAIOLIMHA TOTEPH MApPhI MOIIIMITHUKOB KaueHHUS,
7 pasen 0,99; /mo tabu. 1.1/
Jupm.
— KIIJI oTkpeITO# 1IenHOM niepeaauu, paseH 0,95; /mo tabdn. 1.1/
T?.‘[I:I.J,.Z
— KIIJI, yuuThIBaromuii moTepu B onopax Bajia MpuBOIHOTO OapabaHa,
pasen 0,99. /mo ta6u. 1.1/
[
=0,98:0,99%-0,95-0,99=0,903
oow
OnpenenuThMOIIHOETH Ha Baly OapabaHa.
IPIOLETE 1P
)

Ornpenenuts TpedyeMyr0 MOIITHOCTH:
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2w I

@ﬁlbez_reng_g'b JrI0ByI0 ckopocth Gapabana:( D, B m!)

O@@Qggnnm 4acTOTy BpallleHus 6bapabana:

= = —l
4 il

Beioupaem snextpoasurarens mo 'OCT 19523-81. Tlo tabnure I11 [1] mo Tpebyemoii MOIHOCTH

C y4eTOM BO3MOXKHOCTH TPHUBOJAA COCTOSIIAS W3 MHJIMHAPUYECKOTO PEAYKTOpa M ILIETMHON mepeaadd

BBIOMPAEM DJIEKTPOABHTATENh TpeX(a3HbIil, KOPOTKO3aMKHYTBIN, cepuu 4A, 3aKpBITHIH, 001yBaeMBbIii, C

cuaxporHoi gacroroir Bpamierust 1000 o6/mun, umu 1500 o6/mun. (IIpu BeIOOpe mBuTarens ¢ 3000

00/MHH BO3HHUKHYT 3aTPYIHEHHUS B pealn3aiuu OOJIbIIOro NepeJaTOYHOro Yncia, IBUraTellb ¢ 4aCTOTOM
750 06/MuH uMeeT O0JIbIIHE rabapUTHI U MACCy.)

[IpuHrMaeM 3JIEKTPOJBUTATEIND 4A**F*FXY3 ¢ mapamerpamu: MouiHocTeio P, =...kBr,

CKOJIbKeHHEM S=...%, IMaMeTpOM BBIXOAHOrO0 Baja daB =...mwm mo tabuuie 112 [1].
Haxoanm HOMHHaAJIBHYIO YaCTOTY BpalleHUs

N =1000- S-10 06/MuH, WM
Ny =1500- S15 06/MuH

Haxonum yrioByro ckopocTh JBUTATENs o8’ cl , o opmyne

i()e
086 30

Haxomum nepegarounoe otHomenue |, mo popmyne

i Nos
_Ban B N1=N;p=. 06/MHI 1 e S, B s PAT/C
[)Bl&ldt\flc Vi UC[)C}J,dlU‘iHUC HHCJ mpb’,ﬂylﬁlg d l‘lC:SdB CHMMO OT piiida 1O 1 UCT l_LL%TW
N2=N1 2= 1/Up=...
Ban A u,6 3 6 ) QQ/Mmllz-b) u, U 6=...paj/c

Uperyiropa © 2; 2.24; 2,25:2,8; 3,15; 3,55; 4;4,5; 5;5,6; 6,3

Ilpuanmaem ,
b

TOrJa rnepeaaTouyHoC Ymncjo nenu
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i
Uy
Tabnua 2- YactoTa BpallleHHs U YIJI0Basi CKOPOCTh BaJOB PEAYKTOpa U IpUBOJHOTO OapabaHa

OmnpenensieM KpyTsIIui MOM?{T HaM1y IECTEPHH:
,1 —_— — = s

T1=Tp'w—1=[H-M]=[H-MM]

Ha Bany koueca:
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-_ - aa 103 H
T,=T,U, M

2.2 Pacuet 3y04aThIX KoJieC

Bribupaem marepuaibl CO CpeAHUMH MEXaHHUYECKUMH XapaKTepucThHKamu /Tab. 33., c. 34/;
Jlist mecTepHu cTasb 45, TepMuyeckas oopadoTka-ymydmienue, tBepaocts HB 230;

Jast koseca — cranb 45, Tepmuyeckas 00paboTka-ymydmenue, Teepaocts HB 200 (TBepmocts Ha
30 enuHUIT HUKE).

?gpfneﬂﬁemmonyéxaeMoe KOHTaKTHO€ HAIPSKECHUE:
S'H]

H

TJI€ OH |im b — IPEJIET KOHTAKTHOUW BBIHOCIMBOCTH ITPH 0230BOM YHCJIC IUKIIOB. /C. 34/
KL — koaddurment gonroseunoctr /c. 33/; mpu YucIiie IUKIOB HArpy)KeHUs OoJibie 6a30BOro,
YTO MMEET MECTO NPH JUTUTEIBHOMN IKCILTyaTalluu peayKTopa, puHuMaroT Ky =1;

SH — ko3 punmeHT 6ezonacHocTH. /c.33/
ITo tabmume 3.2, ¢.34. [U.] ans yriaepoaucThiX CTajield ¢ TBEPAOCThIO MIOBEPXHOCTEH 3yObeB MEHEe
HB 350 u Tepmudeckoii 00paboTKOM (yayqIICHUEM).

Oslim b = ZHB+ 70

JlonmyckaeMoe KOHTaKTHOE HalpshKEHHE OIpeeIsseTcs o Gpopmyie:

Juis1 mecrepHu:

':2H31+T1]:'K'HL
[JHi] = _SH] i MHa

':EHBE+TU:|KHL
[ow2] = o] =
LH MlIIa

OmpenenseM MEXOCEBOE pPACCTOSHHE W3 YCIOBUS KOHTAKTHOM BBIHOCIWBOCTH aKTHUBHBIX
MMOBEPXHOCTEH 3yOheB aW, MM, 10 opmyIie

a, =K+ (U+1)% [—2HE_

AV log]2-U% g MM

rone  =.../c.32/;

34



U — nepenaroynoe uucio peaykropa U=Up=...;
Kug =.../Tabxn. 3.1, c. 32/;

Wya =.../c.33/.
MeskoceBoe paccTosiHHe BbIOHpaeM Mo oJnzKaiimemy 3HayeHuro, no 'OCT 2185-66 /¢.36, [U.]/
(B MMm): (BeIOMpaeM Oirkaiiinee 60JibIIee 3HaYeHUE HE3aBUCHMO OT Psiza)

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

2-in paa: 71, 90, 112, 140, 180, 224, 280, 355, 450, 560, 710, 900, 1120, 1400, 1800, 2240.
O 7 :
Hpeﬂﬁ%ﬁel\z/l N{%IJHT 3_21]6?}%]12?3{&2 o cjIeayromeu peKOMCH Al

nosxydeHHoe 3HadeHue npuHumaem mo FOCT 9563-60*,/c.36, [2]/, (Mm):
1-it pan: 1; 1,25; 2; 2,5; 3; 4, 6; 8; 10; 12; 16; 20.

2-in pana: 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 7, 9; 11, 14, 18; 22.
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( BBITHCBHIBaEM BCE 3HAYCHHS U3 HAMICHHOTO MHTEpBaga M, : ...... )
[TpuMem mpenBapuTENbHO YTOJI HAaKJIOHA 3yObeB B=...°

Jus mpsimo3yobix f=0°. Cos 0= 1

st koco3yobix f=10°

Jlsist meBpoHHBbIX B=30° Cos 0=0,985

Zawcosf _ Cos 0=0,866
Onpe;[éhm\} ‘mea 3y6beB LIECTEPHHU U KOJleca!

[Mpunumaem Z;=... (1eaoMy duciy), roraa Z;=Z;U. — (1ieso0e 9ucio).

OnpenensieM YTOYHEHHO 3Hé.zliefrz,}mga HgR6opd 3§pH:

CcOos

= (,9750,

COS Zl 52* @“50'

Hanpuwmep,

VYrounensiem B. [TonydeHHBIH pe3yabTaT MepeBOIUM B rpajaycsl mo tabmnuie bpanuca, (ecnu yron
HE M0MaJIaeT B 3aJ[aHHbIe MPE/eIibl, HEOOXOIUMO: - OKPYIJIUTh 3HaYeHUsT Z;, M, COOTBETCTBEHHO Zp,

- €CIIH MIEPBOE HE MOJIYYHIIOCh, HEOOXOAUMO MPHHSATH IPYrHe 3HAUeHUs M, )
OmnpenensieM OCHOBHBIE pa3Mephl IIECTEPHH U KoJleca:

I[e.J'II/ITe.]'lLHBIe AHaMETPbI:
My

Hled?fg:p;m -Zl = .- MM
d _ mn Z _
Komneca: cosf  ° MM

b] =b2 +5MM

ITPOBEPKA:
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MM
a,.
(TTpoBepka: MOIydEHHOE YUCIIO JOJKHO OBITh paBHO  +2mM, npunstomy o 'OCTy 2185-66/¢.36,
[2.)] (B Mm).)
Onpeneaum IlI/IaMLtI’,;“pr Bewgglfgyﬁ{)ep M)::
€CTepHH, .
pHHdaZ =d, + 2m,
Koneca:

OnpeneauM quaMeTpbl BIAAUH 3y0beB (MM)
lecrepdyy = dy — 2,0m
de, = dy —2,5m  Koneca:

OnpenenyM MUPHHY Kojieca (MM):
bZ = T:"-l’lba Ty,

Ornpenenum mypuHy Kojieca (Mm):

OnpenensieM k03¢ (PUIMEHT MHUPUHBI HIECTEPHU 110 TUAMETPY:
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b
Wha =d—1

OnpenenseM OKpYKHYIO CKOPOCTb KOJIEC H £TIJ€Hb TOYHOCTH Tepeaadn (M/c):

"[:'
2 , dl -swm!

[Tpu Takoi ckopocTH s (MPSIMO3YObIX, KOCO3YOBIX, LICBPOHHBIX) KOJEC CIEAYET MPHHSATH ...

creneHb ToyHoctu /¢.32., [U.]/.

OmnpenensieMm cuibl, AerictByromnue B 3anerienuu (H): ( yrosa- yrouneHubiii!)

JIs1 IPSIMO3YOBIX U IIEBPOHHBIX JI51 KOCO3YyObIX
A A 0
2Ty 2Ty
F, = Oxpyxnas: F, = Oxpyxnas:
1 1
F +
F, = F,-%* F, =F,-2%
Pagnannnas: cosf , cosf
Panuanpnas:
e =P NPSIMO3yOBIX KoJiec Jli1s K0co3yOBIX U IIEBPOHHBIX
|
310 T+ Ky (U+1)* 270 LKy (U£1)°
o= — [T <[] PNy L0 R
@y b-U (PN b™ U0cenas:

rae Ky — koo duuuent Harpysku, onpeaensercs mo Gpopmyiie:
HpOBé’%ﬁa %Oﬁfpﬁﬂlbgﬁﬁ ﬁa‘ﬁg‘ﬁmeHHﬁ: ’

rae Kyg =... /Tabm. 3.5, c. 39/;

Khe =... /Tabmn. 3.4, c. 39/;

a Khy =... /Tabm. 3.6, c. 40/.
w

h IMIUINIALIA I'OATIACA OTAIITTANTIINA DITAITIAIIIIA L1 un rrxarrra D 1
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(Ecnu ycnoBue He BBINONHSETCSA, HEOOXOIUMO BHIOpaTh JPYryl0 MapKy cTajiu- Oojiee MpPOYHYIO, U

MePeCUYnTaTh MYyHKT 2.2)

JEBORBRNAI PORRSEH BBIHOCIH

BOCTD IO HaHP”‘%HHﬁN&&%?ﬁ%IX Y IIEBPOHHBIX

_Ft'KF'};F

hom = [oF]

Or
n

Ft'KF'yF'?E'KFa {.[J]
= U

Jg:= b

' .m]!

rne Ke — koa¢pdunment Harw}:r’.lcg, Rﬂﬁll)gezlleggems{ no ¢popmyne /c.42., [42]/:

rae Keg =... /Tabm. 3.7, c. 43, [U]/;
Khy =... /Tabm. 3.8, c., [1]/.

Ypg=... /Tad. 3.7, c. [U]/

Yr — k03¢ uLueHT, yauThIBarOmui GopMy 3y0a U 3aBUCAIIUNA OT SKBUBAIEHTHOI'O YUCIIA 3YObEB Zy;

1 ¥ %%%Eepﬂn
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VY kouseca z ., =z
s cos® 3

[Tonyuyennsie 3HaueHus kodpduimenta orpenakrupoats o 'OCT 21354-75 B Buzae rpadukon
¢ yderoM KoddduimenTa cMerieHus. s 3y0dareix KoJiec, BBIMOIHEHHBIX 0€3 cMemleHus, Yr UMeeT
CIICAYIOIINE 3HAUYCHUS:

z 17 20 25 30 40 50 60 70 80 100 u
0oiee

Ye 4,28 4,09 3,90 3,80 3,70 3,66 3,62 3,61 3,61 3,60

VY mecrepan Ygi= VY xoneca  Ygp=
Onpenensiem nonyckaemoe Hanpgagenye (MIla):
Ol = =7
2F ’
g?Flim b -
rae =.../T1a0.3.9,¢c. 44/,

[S] — ko durrenT Ge3onmacHoCTH, onpeaessieTcs mo hopmye:

[SI=[SI"*[S]”

rae [S]’ =.../1ab6. 3.9., c. 44/
[S]”’ — yuuThIBaromMii CIOCOO MOJMYYEHHUs 3arOTOBKH 3yO0UaTOro KoJjeca: ISl MOKOBOK W IITAMIIOBOK
[S]’=1,0; nis npokata [S]*’=1,15; ans nuteix 3aroroBok[S]’=1,3.

Haxom#\t oTHOIIIEHUE:
Yp

Z[aJ'ILHefIHIHfI pacueT CiIeayeT BCCTHU IJIiA 3Y6BCB KoJIeCa, Iojid KOTOpOro HaliIeHHOE€ OTHOIIICHHE
MCHBIIC.

Onpenenﬁenffxoaq)%nunﬁﬁm Y uKg:
A7 140

Jns cpeqHUX 3HadeHui Ko3(dduureHTa TopuoBoro nepekpeituss =1,5 u 8-l cTeneHu TOYHOCTH
Kr =0,92.
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PaccuuTbiBaeM pacueTHOE HAIIPSKEHUE U CPABHUBAEM C AOIyCcKaeMbIM. Eciun

r

F , pacyd€T BBIIIOJIHCH BEPHO. (ECHI/I YCJIOBHE HE BBIIIOJIHACTCA, HCO6XOI[I/IMO HU3MCHUTH MapKy

cTanu Ha OoJiee MPOYHYIO U MIePECYUTATh MYHKT 3aHOBO!)

2.3 IlpeaBapure/ibHbIi pacueT BajJoB peayKTOpAa.

[IpenBapuTenbHbI pacueT MPOBOAUM UCXO/IS U3 YCIOBHM MPOYHOCTU MPHU KPYUYEHUH, HO C
TTOHMKEHHBIM JIOMTYCKA€MbIM HaIPSKECHUEM.

Benyumii BaJ.
OmnpenensieM BBIXOIHOM auMamerp Beaymiero Bana, npuHumaem [ | = 25 MIlla, mans cramm 45,
TEpMOOOpabOTKaA-yayUIIECHHE.

= T]_/ w
=T, 10,2*d%,
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\ ‘ 1
dBl

3
02* [1]
rie Ty = ***10° Huw - KpYTAILIUIA MOMEHT Ha BEIyILleM Baly U3 IyHKTa 2.1.
W3 nynkra 2.1 s sanekrpoasuraresst 4A*****Y3 o tabnuie [12: dp(di)= ... Mm

VYTounsiem BbIXOJHOM nuamerp Basia. HeoOxonmMo coriiacoBaTh AMAMETPhl Baja PEIYKTOpa C
BaJIOM DJJICKTPOJBHUTATENs, TaK Kak Balibl coenuHsAoTcs MydToil. Jnamerp Basia OokKeH OBITH B
WHTEpBAJIE!

dBl = dBl 0,75 *dﬂB
[IpuHuMaem cranmapTHOE 3HaueHue auamerpa nmo crpanuie 161-162 'OCT 6636-07 B 6ombInyto
cropony: 10; 10,5; 11; 11,5; 12; 13; 14, 15; 16; 17; 18; 19; 20; 21; 22; 24, 25; 26; 274 28; 30; 32; 33; 34,
36; 38; 40; 42; 45; 48; 50; 52; 55; 60; 63; 65; 70; 75; 80; 85; 90; 95; 100; 105; 110; 120; 125; 130 u ganee
yepe3 10 mm.

dy1= MM
Jlnamerp Baja MOJ MOIMIMITHAK MPHHAMAEM II0 PEKOMEHIAIMK TakK, YTOOBI 3HAYEHHE OBLIO
KPATHBIM ISITH:

dHl = dBl + (5 10)

[Tpuanmaem dijp = MM
] = E

epHI BB TTYHK % d,= MM
I,

o

.TI/IT'eJH, 111 1T

|
—
I T

L

Pucynok 3- KoHcTpykuus Beaylero Baia

Bexomblii BaJ.
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YuuThIBas BIAMSHHAE H3rHOa Baja OT HATsLKEHUS nend, npuauMaem [ | = 20 MIla mist cranu 45
TEPMOOOPabOTKa-yITydIlICHHE.

I[I/IaMeTp BBIXOJHOI'O KOHIIA BaJja

\ ‘ 2
d82

Y024 [1]

[Mpunumaem o 'OCT 6636-07: dzpz = MM
JlunameTp BaJia 101 HOAIIMITHUK

dnz = dBZ + (5 10)
[Tpuaumaem dij; = MM

JnameTp Basia o1 KOJIECO NPUHUMAEM IO PEKOMEH Il u:
de=dp+ (5 10)
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[Mpunumaem mo 'OCT 6636-07: deo = MM
Juamerp Baja OypTHKa

ds=dwa+ (4 6)
[Tpunumaem ds = MM
— = 78
. f | e
- X ]
3_ .
=
% 7k
Bn
gi $ =
2 Paml. | ——" 2 |—= L=
® — w.r—
1 L
L.

Pucynok 4- KoHcTpykuus BejoMoro Baia

2.4 KoHCTPpYKTHBHBIE pa3Mephl HIECTEPHHU U KoJleca

[lecTepHio BBINOJHSAEM 3a OJHO LIE€JO€ C BajOM, T.K. pa3Mepbl IIECTEPHU HE3HAUUTEIHHO
MPEBBIIAIOT pa3Mepbl Bayia. Takas KOHCTPYKIUS MO3BOJISIET YBEIUYUTh MPOYHOCTH U AKOHOMHUYHOCTh

JIAHHOTO Y3JIa.

W3 nynkra 2.2 npuHAMaeM pa3Mepbl MECTePHH (OKPYIIIUTS JIO 1EJI0T0):
Jau= MM, di= MM, dp= MM, b= MM

Koieco, KoBaHHOE C pa3MepaMH:
do= MM, dy= MM, dp= MM, b, = MM

JlnameTp CTynuubL:
JlnnHa cTynuiel: der = 1,6 diz = MM
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l.: = (1,2 1,5) dio= MM
[Mpunumaem le= MM
Tomnmuaa 06oxa:

0o = (2,5 4)mn = MM
rae mp= MM (U3 MyHKTa 2.2),

60 =
Tommmua aucka.

C=03by= MM

2.5 KoHCTpYKTHBHBIE pa3Mepbl Kopyca peaykropa (¢.242., 1a6.10.2,10.3)

TosmuHa CTEHOK KOPIyca U KPBILIKHU:

=0,025 ay, +1=... (Mm);
[Ipunumaem = ... MM, He MeHee 8 MM.

Tonmumua dranIeB MOSICOB KOPITyca U KPBILIKK: BEPXHETO MOosca KOPITyca U MOsCa KPBIIIKH:
B=15 (mm)

HIDKHETO T0sIca KopIyca:

p=2,35 (Mm);
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(OKpyTJIsieM p [10 I[eJIOr0 YETHOTO YHCIIa)
Omnpenensiem quaMeTp O0ITOB (MM):
(hyHIaMEHTHBIX .

d;=(0,03+0,036) a, +12=
MIPUHUMAaEM OOJITHI C pe3b0oii M...

(B cooTBeTcTBUM CO cTaHIAPTHBIM psoM: MO; M8; M10; M12; M16; M20; M24; M27; M30).
KPEMSIINX KPBIIIKY K KOPIYCY y TOITUITHIUKOB!

d2=(0,7+0,75)d1:
[Ipunumaem 6oiTHI ¢ pe3ndoit M...
COEUHSIOLINX KPBIIIKY C KOPITYCOM:

d3:(0,5+096)d1
[Ipunumaem GonThI ¢ pe3nOoit M...

2.6 PacueT menHoii mepexavn.

Bri6upaem npuBOAHYIO POTUKOBYIO OJHOPSAHYIO LIEb.
Bpamaromuii MOMEHT Ha Beayien 3BE3/109Ke U3 MyHKTa 2.1.

T3:T2 Hmm
YacrtoTa BpalllCHUA BEOAYLICTO Bajla N, = 00/MHUH
YacrtoTa BpalcHuA BEAOMOIo Bajla N, = 00/MuH
Yrnosas CKOpPOCTh BEIOMOTO Bajla W, = paI[/C

IlepenaTounoe uncio u3 myHkra 2.1, Uy=
Yucno 3yObeB:

Benymieit 38€310uku z3=31-2 u,
Benomoii 3B€3104Kku Z4= Z3 Uy
[IprHUMaeM Z3 u Z4 1ielbie qpicIIa. Zs

no
Torna gaxtAueckoe =

PacuéTtHblii K03 HUITUEHT HArpy3Ku
Kg = Kﬂ KA KH KP KCM KH

rae: K =1- nuHamudeckuit KoapOUIMEHT pH CIOKOHHOW Harpy3ke (mepeaaya K JICHTOUHOMY
KOHBelepy);

K 4 — yuuThIBarOIIUi BIMSHUE MEKOCEBOTO paccTosiHus Ky = 1
npu a;<(30+60) t;
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Ky =1— yuurthIBaeT BIUSHUE yIila HAKJIOHA JJMHUH [IEHTPOB
(Ky =1, eciiu 3TOT yrou He npebiiiaet 60°);

Kp =1,25— yuutsIBatomuii croco0 peryinpoBKU HATSDKEHUS LIETH;
Koy =1- xoddppuniuent cmaszku;

K7 =1- xoadpummeHT yIuThIBarOIui MPOoJ0JDKUTEILHOCTD PA0OTHI B CYTKH.
K»=1.1.1.1,25-1-1= 1,25

JInst onpeziesieHus 1iara neny Hajo 3HaTh JoIyckaeMoe JaBiicHue [p] B mapHupax uenu. Jlomyckaemoe
naBieHue [p] 3amaHo B 3aBUCHMMOCTH OT YacTOThI BpallleHHs BEIyIIeH 3BE3M0YKM W Imara uenu f.
Benmuuuny [p] cnenyer 3amaBate opueHTHPOBOUYHO. Benyias 3BE3104Ka IMEET 4aCTOTY BpaIleHHs N, =

06/mun u3 nynkra 2.1. ITo cpennemy 3HadeHuto N, Beioupaem [p]= 25 mlla, Mmoayns m=1mm
[ITar ogHOPSAIHOM LIETIN:

-
t=28 [2=
-'-,\I EE'_p]
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ITo Tabn. 7.15, T'OCT 13568-75 BwiOupaem nens [1P- t - Q, ¢ marom t= MM, pa3pyIiaromniei

Harpyskoi Q = «xH, maccoii ienu =  Kr/m, IIIOIIAQIbI0 CEYCHUS A= MM,
U= Zg-bilg
&0-1032 _
CKOpOCTb LENH: F. = B _Tu /
to
v v
p _ Frp K,
Okpy>KHas cuia: Aon

JlaBieHue B mapHUpe:

VYTounsiem pomyckaemoe aaBieHue no tadomuue 7.18. Ilpm mare t= MM, n gactore BpameHus N, =
00/MUH, oTpesiensieM IepBOe YKCIO B cleayolel Gopmyre, Hanpumep 22, Toraa

[p] =22-[140,01-(z, — 17)]

[Tposepsiem yciosue P<[p]. ( Ecau ycimoBue
GobIIIMii CTAHAAPTHBI 110 Tab 7,15) HE BBIIOJHSIETCS, HEOOXOAMMO 3aMEHHUTH IIar [EH Ha
b

OnpenensleM YHCJIO 3BCHLCB!

L,—2-a,+0,5 zy +%

ar

]
_ Hg
ﬂ-r- —_—
= t TIe ,=50 MM
e = Zg + =, ;
ﬂ _ E-'-_EE

L
T

Oxpyrnsiem L 10 yeTHOTO YMCIA.

YTouHsIEM MEXKOCEBOE pacCToOsIHUC LICITHOM nepcaadun

ay =025t |L,—05 zg+ [(L. 05 z5) 8-

it cBOOOHOTO MPOBUCAHMS IETH MPEIyCMAaTPUBAEM BO3MOKHOCTH YMEHBIICHHS MEXOCEBOTO
paccrosHus Ha 0,4%.
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OmnpenensieM TuaMeTpbl A€IUTENbHBIX OKPY)KHOCTEHN 3BE3/104EK:

a3 =

OnpeﬁpnﬂeM l%/lal\(eTPH IMH%}E :?jplxcﬁ?gm%zllse:moqex:

di — .
b (YY) 0Ty

e

Cuuibl, 1EWCTBYIONINE HA LIETIb:
Oxpyxaromas Fy, — onpenene BBILLIC;

q-

OT 1eHTPOOEKHBIX CHUJI:
rzie q — CMOTpPH IO Ta6JF7 15 g9 81 - -'E'Lf q-a,
Ot npoBucanus ,
rae Ki — 3aBUCHT OT yriia HakjIoHa mepeaauu (em. c. 151).
F E — F £11 + 2 * F f
PacuerHas Harpy3ka Ha Bajbl .
[IpoBepsiem k03P puIMEHT 3anaca MPOYHOCTH LENH
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.
Fz-u'.f-:_-l+a’-_1_=+FJF /

JIOJDKHO BBIMOJIHATRCS CAEIyIomee yeiaoue:  S>[S].
Pa3mepsbl Benyiei 3B€30UKH:

JliaMeTp CTYIHIIBI 3BE3J0YKH: d,=16d,;
JInmuHa CTYHMIBI 3BE3I0YKH: L, =(12-16)d,;
TomnmuyHa JUCKa 3BE310YKU b =0,93 Bgy,

rne By — paccTosiHue Mex 1y IiacTHHAMH BHYTPEHHETO 3BeHa u3 Tadu 7.15.

2.7 TlepBbIii TaNl KOMIOHOBKHU PEIyKTOPa

KoMnoHOBOYHBIN UepTEK BBINOJIHSIEM B OJIHOM MPOEKIUU — pa3pe3 MO OCSAM BAJOB IPU CHATOM
KpBIIIKE peaykTopa; macmrad 1:1.

[IpumepHO moOcepearHE NHCTa MAapaJlIe]bHO €r0 JAJIUHHON CTOPOHE NPOBOAUM TIOPU30HTAIIBHYIO
OCEBYIO JINHHIO; 3aTE€M JIB€ BEpPTUKAIbHbIE JMHUU - OCH BaJIOB HA PACCTOSIHUU .

BrruepunBaeM  ynmpolI€HHO IIECTEPHIO UM KOJIECO B BHUAE IMPSAMOYIOJIBHUKOB; IIECTEPHS
BBITIOJIHSIETCS 32 OJHO LIEJIOE C BAJIOM; JIJIMHA CTYNHUIIBI KOJIECA PaBHA IIMPHUHE BEHIIA U HE BBICTYIAET 3a
Mpeaenbl IPSIMOYTOJIbHUKA.

KomnonoBka penykropa:

3a30p OT miecTepHHU 0 CTeHKH Kopmyca A;=1,2

[TpuHIMaeM 3a30p OT OKPYKHOCTH BEPIINH 3yObEB Kojieca JO BHYTPEHHEH CTeHKH A= .
OT MOAIINITHUKA JI0 CTEHKHA A= .

[TpuHuMaeM MHUPHUHY Ma3eyaepKuBatoliero koyipia y=10mm.

Hameuaem paamajibHble IIaApUKONMOAMMNHUKH cpeaneii cepuu /1.3 ¢. 394/ (3aHOCHM BO BTOPYIO
koyioHKy 0, u3 mynkta 2.3. [lo qaHHOMY JauMaMeTpy TPHUHUMAEM OCTAJbHBIC pa3Mepbl U 3aHOCUM B
TaOIIHUIY)

Tabauna 3 -OcHOBHBIC TAPaMETPhI MOAINITHUKOB
YcioBHoe d D B I'py3onoasemuocts, KH
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0003HAYEH
e

MO IIHITHA
Ka

Pemaem Bompoc O cma3blBaHUM NOAIMIHUKOB. [IpuHuMMaeMm Ui NOAIUMIIHUKOB IUIACTUYHBIN
CMa304Hblii Marepuain. g IperoTBpallcHUs BBITEKAHUS CMa3KH BHYTPb KOpIIyCa M BBIMBIBAHMS
IUIACTUYHOTO CMA304YHOIO MaTepuana >KHJKMM MaciioM U3 30HBl 3aLCIJICHUS YCTaHABIUBAEM
Ma3eyJepKuBaroue Kojibia. X mmpuna onpenenser pazmep y=10 mMm.

I'nyouna rae3na nommunauka l; 1,5 B (13 1ab6nNe2)

Tonmuny ¢pnanua  Kpelky noakHgMER hidsmiaem paBHol quametpy do.
BeicoTy rosoBku 60s1Ta IPHHUMAIO

YcTanaBnuBaeM 3a30p MEX]y TOJOBKOM 00JITa M TOPIIOM COEIMHUTENBHOTO Malblia 1enu B 10 M.
Jnuny nanpia | npuauMaem Ha 5 MM. OoJible miara 3Be304kKu t.
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Takum obpasom |=t+5.

W3mepennem ycraHaBauBaeM pacCTOSHUS lj= vy 2= MM

Jlis mpoBepkHU JienaeM pacueT JIJINH:

= —" 5
L=
. A Y
3 - 6
L= "7 B
S B 1,22 A
|:Bz ! i
2 r
7
/N
4
]
X
/N
o |
t
4 ]

D€ ] - -

e

¢ |sl5e
BB b

+10 +
2
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PucyHok 5- AIropuTm BbhluepuuBaHus KOMIOHOBKH B "Kommace"
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Pucynok 6- Benymuii Ba.
(1151 mpsAMO3Y00i1 MK IIEBPOHHOMN NEpeIaun )

2.8 IIpoBepka Ha J0JITOBEYHOCTH MOAIIHITHUKA

Beoywuii 6an ( 011 npsamo3y6oi unu wieepoHHoil nepeoauu)

Pacuer Benyiiero Bajia B BEpTUKAJIbHOW INIOCKOCTH:

E M,=0; -F*l1+Yg*21,=0

M.=0; -Y*2l;+F,*1;=0
Yg=F/2
Yg= H
Ya= H

IIposepxka:
Fiv=0: -Y+F,-Y,=0 = -2262,4+4524,8-2262,4=0
OrnpenernsieM H3rudarone MOMEHTBI B BEpTUKATBHOM MIIOCKOCTH

M,=0
M= -Y*l; = kKHMmMm
Mano
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M= -Yg*l; =- kHwmm

Pacuer Benymero Bajga B rOpu30HTATBHON TUIOCKOCTH:
Ma:0; Ft*ll-XB*2I1:O
MBZO; Xa*2|1-Ft*|1:0

— — 1
K g

[IpoBepka:
thzo, Xa'Ft+XB:O
OmnpenensieM U3rudaroiyie MOMEHTHI B TOPU30HTAIBHOM MJI0CKOCTH

M=X*l1= kHMM
MBH:O

M =Xg*l;= kHmMm
CyMmMapHast peakiys B TOIIUITHIKAX

v 2 rn — —
Ra=Re= X, Y, H.
[Toxbupaem NOIMIMITHUKN 110 0oJiee HATPYKEHHOM OTOpE, T.K. PEaKIUU B MOAIINITHUKAX

Oo/JMHaKOBHI, mpuHumaeMm P=R,=Rg=  H.

Bribupaem pasnanbHbIe MIAPUKOBBIC NOALIMITHAKA CpeaHei cepun no tadn 13
(ctp 392-395) No ¢ mapamerpamu:

d= mm; D= mm; B= mm; C= «kH; Co= xH
DKBUBAJICHTHAs Harpy3Ka

P3:V* P:)*K *KT y
rae V — koadpuimenT npu BpaiieHnu BHYTPEHHETO Koiblla V=1, Ipu CIIOKOIHOM Harpy3ke 06€3 TOJTYKOB

npuHumaem K =1,

Kr=1,05 mput=125 C

Py= kH.
PacueTHast 1OJroBeYHOCTH B MJIH.00.:
L=(C/ P5)®
L= MIIH.00.
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PacuerHasn JOJITOBEYHOCTH B Hacax.
L*10 * 10
h ———
L= 60* nde

q
ITo TOCT 16162-15 pexomenayercs NpUHUMATh MOALIUITHUKA C PECYpCOM PabOT B MHTEpBaie

L,=10*10° 60*10°

(eciu pecypc He TomnaaaeT B JaHHBINA HHTEPBAJ, HEOOXOAUMO:
1. usmenuTts 3HaueHus kodpounmento V, K , Ky iy

2. I3MEHUTh CCPUIO MOJUIMITHUKOB U IIEPECUUTATE 3aHOBO

Beoombutit éan (015 npsamo3yoou unu weepoHHOU nepedayu)
Pacuer Bemomoro Bajia B BEpTUKAIBHOM MJIOCKOCTH;

ZMAZO ; Fr*|2+yB*2|2'Fby(2|2+|3):0
ZMBZO ; yA*le-Fr*lz-Fby*

Fox=Fny=Fg*sin y, rne y=45

- Fr*lz
yB= Fby(212 13)
212
y:Fr*IZ Fby*IS
A 21

IIposepxka:
SFy=0 ; Ya-Fr-ya+Foy=0
OmnpenensieM n3rudarolyie MOMEHTHI B BEpTHKAIBHOM MI0CKOCTH

M A:O
Mc=ya*l,=  xHmm
Mp=ya*2l; -F*l,= kKHMmMm
MDn:O
MBHZFby*I3= kHmMm

PacueT Be1oMOT0 Bajia B TOPH30HTAIBHOM IIIOCKOCTH:
ZMAZO; Ft*|1-XB*2|1:0
ZMB=O; -XA*2|1-Ft*|1=0

F I

XA=XBp=—=—
211

IIposepka :
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> Fix=0; Xa-F+xg=0
OHpeHeHHCM I/ISFI/I6aI'OH_II/IC MOMCHTHEHI B rOpHSOHTaJ’IBHOfI IINIOCKOCTHU
M AZO
Mc:XA*|1= kHmm

MBH:0

MCH:XB*|1: kHmm
CymMapHasi peakiysi B OIIIUITHAKAX
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Pucynoxk 7- Benomslii Ban
(mnst mpsiMO3y00i MITH TIIEBPOHHOM TTepe1ad )

v,

’Ra=Rg= X, VY, H.

[ToxOupaeM MOAMMITHUKK TI0 OOJIee HarPYKEHHOH OIope, T.K. pEaKuy B TOIIHITHUKAX
0IMHAKOBHI, mpuHuMaem P=R,=Rg=  H.

BriOupaeM pajnaibHbIe MApUKOBBIE TOANIMITHAKA CpeaHei cepuu mo tadn 13
(ctp 392-395) Ne ¢ mapamerpamu:

d= mMm; D= mMm; B= mm; C= «xH; Cy= xH
DKBHUBaJICHTHAsI HArpy3Ka

Py=V* Py*K *Kr,
rae V — koadpuimeHT npu BpalieHny BHYTPEHHEro Koiblia V=1, npu CoKoiHHOM Harpy3ke 6e3 TOTYKOB
npuanmaem K =1,

Kr=1,05 mpwut=125 C
P3: kH.

PacueTHast 1OITrOBEYHOCTE B MJIH.00.:

L=(C/ P5)*L

PacueTHas 1OJIroBeYHOCTH B Yacax.

_ Lx10°
"7 60 xn

ITo TOCT 16162-15 pexomeHayeTcss TPUHUMATh TOANIUITHUKA C PECYpCOM PadOT B WMHTEpBaIe
L,=10*10% 60*10° (eciu pecypc He IOMAAeT B JAHHBIH HHTEPBAI, HEOOXOUMO:
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1. u3menutsb 3HaUeHUS KodppunuerntoB V, K |, Ky
2. UI3MEHHTD CEPHIO MOIIUITHAKOB U TICPECYUTATH 3aHOBO

A A A
3 2
%% :Il.'
A = A LI [
I LM ) - - | it s
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=10 [ &
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2 aam ‘
ry ! &2 2
e '
. 7 | £y St {y .
My

61



Pucynok 8. Benymwuii Bai.
(1 KOCO3y00it Mepenaun)

Beodywyuii éan (01a koco3yboii nepedauu)
Fe=.....H — okpyxaroras cuia (IeficTByeT B TOPU30HTAILHON TUIOCKOCTH U3 TyHKTa 2.2).
F=.... H— paguanbHas cuia (IeficTByeT B BEpTUKAIBLHOM IJIOCKOCTH U3 TyHKTa 2.2 ). F4=....
H — oceBas cuna (,Z[GP'ICTByé?[ B BEPTUKAIBHOM MIIOCKOCTH U3 MyHKTA 2.2). d1=...MM.-
JeNUTENbHBINA AUAMETP IECTEPHU U3 MyHKTA 2.2

Ti=... 10° H mm.- KpYTSIIIMI MOMEHT Ha BEJIOMOM Bajly u3 nyHkra 2.1 B
onopax A,B, mokasbiBaeM peakiiu Omnop.

PaccmoTpuM TOpU30OHTATBHYIO TUIOCKOCTb.
Pacuer Benyiiero Bajia B TOpu30HTaIbHOM IIIOCKOCTH:

Ma:0; Ft*|1-XB*2|1:0
MBZO; Xa*2|1-Ft*|1=0

[Iposepka:
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Fix=0; Xa-F+Xg=0

OmnpenensieM N3rudarONe MOMEHTHI B TOPU30HTAIBHOM MJIOCKOCTH

M=X*l1= kHmMm
MBH:()
M =Xg*l;= kHmMm
Pacuer Benymiero Baja B BEpTUKAJIBHON MIOCKOCTH:
{ Mg=0; -F*l1+Yg*2l; . F, d1/2=0
{ Mg=0; -Y *2l;+F*I; . F, d1/2 =0

Y, =Ryl Y, =Ry2
R, TE, B%y T 40082 830%9%%) gesn
21, 2’ 2 82 2
R, L (L R T (400 82 830°°%% 53214
21, 2’ 2 82 2

ITposepka: Ry1 + Ro—Fr =0
OmnpenensieM U3ru0arone MOMEHTHI B BEPTHKAIBHON TUIOCKOCTH
M,=0

Me=-Y.*l; + Fadl/2 = xkHmMm
MBH:0

M= -Yp*l; =- kHwmm

CymmapHBIe peakiuu

\/ 2 2 2
rl Rxl Ryl

1875 532> 2060H

Pr2 Riz R792 W

2 1875 532* 1960H
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[ToxOupaem MOANTUITHUKY IO OoJiee HATPYKEHHOH OIope.
Hameuaem paimaiipHble IIAPUKOBBIC MOIIUITHUKA CpeAHEl cepuu (cM. mpuiioxkenue, tadm. [13): d
=.mm;D=...vm:B=...Mm;C=...kHuCyp=....xH

DKBUBAJICHTHAsI Harpy3ka 1o gpopmysne (9.3)

R
npu VF, >e P =(XVF+YF,)KKt
e
npu VE >e P=VFKKr
B KOTOpO panuanbHas Harpyska Py = Fr =... H: oceBas narpyska P; = F, = 830 H; V = 1 (Bpamaercs

BHYTPEHHEE KOJIbII0); KO3()dUIMeHT 6e30MacHOCTH sl TPUBOJIOB JICHTOYHBIX KOHBeiepoB K = 1 (cm.
1a61. 9.19); K7 =1 (cMm. Tabmn. 9.20).

F 830
= = 2. = (,037;
OrtHoulenue Cy 22400

aTo# BenmuuuHe (Mo Tabm. 9.18.) coorBercTByet ¢ = 0,23.

P, 830 e
P, = 060 0,403 > e; | 3500 M, o6,
OTtHOLIEHHE . X=0,56uY=1,88.
[ L-10° 3500 10°
s =

~ B}, 103
don = gm0

PacuerHas 10/1roBe4HOCTH, MIIH. 00 [hopmyna (9.1)

F,=3750 H, F,=1400 H n F, =830 H.

PacueTHas JOJIOBCYHOCTD, 4

uro B nipesenax ycranoBieHHbIX [[OCT 16162 — 85 (cMm. takxke ¢ 307).

Benomblii Bas: (1718 K0co3y0o0ii mepeaavm) HECET TAKUE )K€ HATPY3KHU, KaK U BETYLIUI
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Harpyska Ha Ban ot nennou nepeaaun F, = 5126 H. Cocrasnstoniue 3Toi Harpy3ku

W3 mnepBoro srama kommoHOBKH |, =82 mm u I3 =82 mwm. B
onopax AB noka3biBaeM peakiuy omop.

OmnpenensieM peakuuu ormop.

EM.(Fi) = 0;

~Fpy 246+ Ry, + 164—F, 82 = 0;
Fop2d6+Fe82  2336°246+3730081

p,, =Bl 57001

164 164

ZM;(Fi) = 0;
~Rys-164+F, 82— Fyy-82 =0

FoB2-Fgy82  3750-82-25362

R..=
3 164 164

=597H.

IIposepka:
—R,; + F, — By, o Fyp g=Fsin § 975128 68052 5 BOM-H2556 = 0;

0=0
PaCCMOTpI/IM TOPU30OHTAJIBHYIO IJIIOCKOCTh!:
M,=-R,-0=0H-mm.
M! = —R,_ -82=-597-82 =—48954H- MM

MY = Fgy - 82 = 2556-82= 209592 H- mm.
M) =—Fzz-0=0H"Mm.
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PaccMoTpuM BepTUKAIBHYIO TIJIOCKOCTD:

333

M,=F,-2=

a

M, (Fi) =
E-82+M + R_L,4 164 — Fy, - 246 =0

= 138195 H: MM

FoQ1+M-Fy 246 1400-82+130185-2556-245
—Rg, = — = =22923 1.
- 164 164
My (Fi) = 0;
R,;-164— F; + M — Fg,, - 246 = 0;

-k 82+M-Fgy82  -1400-82+138193-2336-82
_RL’E — 2 = = 1135 H

164 164

R,; —F —Fg, +RL4—1135—14{]0—2291+2556 0

ITposepka:

PaCCMOTpI/IM BCPTUKAJIbHYIO ITIJIOCKOCTD.

M,=-R,;-0=0H"mMmM.

M = R,;+82=1135-82=93070H- mMm.
MI=R,,+82—F -0+M=231265H: mm.
Mg = F5 +82 =2559.82 =209592 H:MM
M, =0H- MMm.
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CtpouM 3MI0pBI U3TUOAIOIINUX U KPYTALIUX MOMEHTOB. T =
[TonOupaeM MOAMIMITHUKY 1O OoJiee HArPYKEHHOHN OIope

JanpHeWmui pacyeT NOAIUITHUKOB aHAJIOTHYEH PAacueTy BEAYLIEro Baja.
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Pucynok 9 - Begomerit Ban (17151 KOCO3yOOi mepeadn)
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2.9 Bropoii Tan KOMIIOHOBKH PeIyKTOpa

Bropoii sTanm KOMITOHOBKM HMEET IElIbI0 KOHCTPYKTUBHO OQOPMUTH 3yOuaThie KoJieca, Balbl,
KOPITYC, MOJIIMITHUKOBBIC Y3JIbI U MOATOTOBUTH JAaHHBIC Ui MPOBEPKH MPOYHOCTHU BAJIOB M HEKOTOPHIX
JIPYTUX JE€TAJCH.

IIpuMepHBIii MOPSANOK BBIIIOJHEHHUS CIEIYIOIIHN.
BeluepunBaeM IIECTEpPHIO M KOJIECO II0 KOHCTPYKTHBHBIM pa3MepaM, HaMJACHHBIM paHee.
IITecTepHIO BBIIOIHAEM 3a OJHO LIEJIOE C BAJIOM.

Koncrpynpyem y3en Beayliero paja:
a) HAaHOCHM OCEBbIC JIMHWH, yJaJCHHBIC OT CEPeAMHBI pelyKTopa Ha paccrosiHue li. Mcnomesys stu
OCEBbIE JINHUHU, BBIUEPUMBAEM B Pa3pe3e NOAINITHUKYA KaueHUs

0) MeXny TOpIaMy TOAIIUITHUKOB M BHYTPEHHEH IOBEPXHOCTBIO CTEHKH KOPITyca BBIYEPUHBAEM
Ma3zeyJepKHUBaroIue Koybla. X Topibl 10JKHBI BBICTYNIAaTh BHYTPh KOpIlyca Ha 1-2 MM OT BHYTpeHHeH
cTeHKku. Toraa 3Tu KoJyibLia OyayT BBINOJHATH OJHOBPEMEHHO POJb MaciooTOpachiBarolux Kosew. s
YMEHBIIIEHUS YUClla CTYNEHEeH Baja Kojblla YCTAaHABJIMBAaEM Ha TOT XK€ JUaMETp, YTO U MOJIUIHUKU(D
50 mm). dukcanms HX B OCEBOM HANpPaBICHUH OCYIICCTBISCTCS 3alUICYMKAMU Bajla W TOPLIAMH
BHYTPEHHUX KOJIEL| IOJIINUITHUKOB;

B) BBIYCPUMBACM KPBIIIKK TOAMMIHUKOB C YILUIOTHUTEIBHBIMU TPOKJIAIKaMH (TOMIIUHON 1 MM) u
Oosnramu. BoaT ycioBHO 3aBOJUTCA B INIOCKOCTh YEPTEkKA, O YEM CBHUJIETEIILCTBYET BBIPBIB HA MJIOCKOCTH
paszbema.

Boiinounsie u (l)eTpOBLIC YIUIOTHECHUA HTPUMCHSAIOT TJIaBHBIM 06pa30M B y3JlaX, 3aIllOJIHCHHBIX
IUTACTUYHOM CMAa3KOM. YIIJIOTHEHHMS MAaH)KETHOTO THUIIA INUPOKO UCHOJB3YIOT KaK IMPH IJIACTUYHBIX, TaK U
IIpHU KUAKHUX CMA30YHBIX MAaTCpUAJIaX.

r) mepexoj Baja @ 55 k mpucoeTMHUTETFHOMY KOHITY ) 48 MM BEIMONMHSIOT Ha paccTosann 10-15 MM oT
TOpIIa KPBIIMIKK MOIIMITHUKA TaK, YTOOBI CTYMUIIBI MY(PTHI HE 3aJeBana 3a FOJOBKU OONTOB KPETUICHUS
KPBIIIKH.

JlvHa mpUCcOeAMHUTEHHOTO KOHIIA Basia () 48 MM ompenensieTcs JIIMHOW CTYMUIBI MY(THI.
AHaJOTHYHO KOHCTpyHpyeM y3en BeaoMmoro Bama. OOpaTuM BHUMaHuE Ha CIEIYIOIINE

0COOEHHOCTH:

a) u1s pUKcaluy 3y04aToro Kojieca B OCEBOM HAIPaBJIEHUU MPE1yCMAaTPUBAEM YTOJIEHUE Bajla C OJJHOM
CTOPOHBI M YCTAHOBKY PacHOpHOM BTYJIKH- C Opyroi; Mecto mepexonaa Baja oT @ 90 mm k © 80 mm
cMemaeM Ha 2-3 MM BHYTPh pacliOpHOW BTYJKH C TeM, 4TOOBI TapaHTHPOBATh MpPWKATHE
Ma3eyep KUBAIOIIETO KOJIbLA K TOPIY BTYJIKH;

6) OTJIOKUB OT CCPCAUHLI PCAYKTOpa pPaCCTOAHHC |2 , OIPpOBOAWM OCCBBIC JIMHUU U BbIYCPYHBACM
IIOAUINITHUKHM

B) BbIUEPUMBAEM Ma3eylep KUBAIOIINE KOJIbIA, KPHIIIKH MOIIUITHUKOB C MPOKJIaJKaMHu U OOJITaMH;
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I') OTKJIaJIbIBACM paccTOsiHUE |3 1 BhIUEpUUBACM 3BE3/I0UKY LIETHON Mepeayu; CTYIHIA 3BE3I0UKH MOXKET
OBITH CMEIIICHA B OJIHY CTOPOHY IS TOrO, YTOOBI BaJl HE BBICTYMAJ 32 Mpeleibl peAYKTOpa Ha OOJIBIIYIO
JUTUHY

ITepexox or @ 80 MM k @ 70 MM cmemaem Ha 2-3 MM BHYTPh HOJIIMIHHUKA C TEM, YTOOBI
rapaHTUPOBaTh IIPIJKATHE KOJNbIA K BHYTPCHHEMY KOJbBILY MOJIIMITHUKA. ODTO KOJBLO- MEXKIY
BHYTPEHHUM KOJIBLIOM TMOJIIMITHUKA M CTYIMUIICH 3BE3JI0YKM — HE JIONYCKAeT KaCaHHs CTYIHUIBI U
cerapaTopa IMOAIIHITHUKA;

1) OT OCEBOro TEpeMeIIeHHUs 3Be3/0Yka (UKCHpYeTCs Ha Bally TOPLOBbIM KperuieHueM. lllaiiba
MPYKUMACTCS K TOPIYy CTYNHUIBI OJHUM WM JABYMs BHHTaMU. CrefyeT 00s3aTeIbHO MPEIyCMOTPETh
3a30p MEXK/y TOPIIOM Basia U MIai00i B 2-3 MM JIJIs HATsATA.

Ha BenymeM u Be1OMOM BajiaX MPUMEHSEM IITMOHKH MPU3MATHYECKHE CO CKPYTIICHHBIMU TOPLIAMU
o 'OCT 23360-78. BeruepunBaem LITMOHKY, TPUHUMAS UX AJIUHBI HAa 5-10 MM MeHbIIIE JUIMH CTYIUII.

HGHOCpeI[CTBCHHI)IM U3MCPCHUEM  YTOUHACM  pacCTOAHHA MCXKAY OIlopaMu UM paCCTOSAHUA,
ONpCACIAIONUC ITOJIOKCHHUC 3Y6‘~IaTI)IX KOJIEC M 3BC3J0YKHM OTHOCHUTCIIBHO OIIOP. HpI/I 3HAYUTCIbHOM
HU3MCHCHUU 3TUX PACCT OSTHUI YTOUHACM PCAKIIUH OIIOP W BHOBB IIPOBEPACM AOJTOBCYHOCTDH IMOAUIMITHUKOB.

2.10 ITpoBepka NPOYHOCTH IMOHOYHBIX COeTHHEHUI
HInouku npuzmamuueckue co CKpy2ieHHbIMU MOPUAMU

[TpuHMMaeM MIMOHKH MPU3MAaTUYECKUE CO CKPYITIEHHBIMH TOPLIAMHU, pa3Mepbl MPUHUMAEM 10 TabauIe

8.9 TOCT 23360-78.

Marepuan moHoK: crans 45 HopManu3oBaHHas. HanpspkeHue cMATHSL ONpeiensieTcss U3 YCIOBHS

MPOYHOCTH 10 Tabnue 8.22.
2T

g 1 = L

I[OHYCKaCMOC HAIIPS?KCHUC CMATHSA ITPU CTaJbHOM CTYIIUIC
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[0 cu]=100 120 MIIa
Benymmii BaJ:

[IInoHKyY Ha BEAYIIEM Bally YCTaHABIMBAIOT MO moyMydTy. [Ipuaumaem u3 myHkTa 2.3. dg;=45 mwm. [o
tabmuue 8.9 bxh=14x9; t,=5,5.

Ha Ban HacaxxuBaetcst MydTa ynpyras BTYJI0YHO-TANbIIEBast, MpuHUMaeM ee 1o Tabdmume 11.5 TOCT
21424-75.
T;=310*10° Hmum < [T]=500*10° HmM — ycioBre paGoTOCIIOCOGHOCTH BBIONHSETCAL.

Tabnuua 4 MydTsl ynpyrue BTyJI04HO-TIaJIbIIEBBIE

[T] d D L |
Tun
Hcnonnenue
I* I
1* 2 1 2
110
—_ 1 2T
GCM_del* (h t,)* (I b)
Jnnaa HOJ‘IyMy(bTI:}/' n =110 mm.
M
JIMHA ITOHKY BRIOUpAeTCs 10 pekoMeHaausaMm: |y, = | % (I'm A10 mm) l,x=110 100 MM

ITo Tabmure 8.9, npumeyanue, npuarEMaeMm l,;; =100 mwm.
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HanpsixeHne cMATHS Ha BEAYILIEM Bally

B 2-125-103
% = 35 (8=5) (70 — 10)

= 43,5 MIa < [0y]

Mnonka 14x9x100 'OCT 23360-78 roauThCs K 3KCILTyaTaluu.
BexoMblii Ba:

Ha Bemomom Bany ycTaHaBIMBaeTCs O] 3BE3J0UKOM U MO KOJIECOM. PacyeT BhIMOTHIEM IS
JIMaMETpa Baja Mo 3BE310YKOM.
N3 nynkra 2.1 T221547,95*103 Hwmwm.
W3 nynkra 2.3 dgp=75. [To tabmune 8.9 bxh=20x12; t=7,5 mm.
W3 myHkTa 2.6 AJMHA CTYNHUIBI 3Be310UKHU |,;=120 MM.
JlnuHa 3BE304KH MPUHUMAETCS 110 pekoMeHAAUIM Iy = 1,y (135-10 Mm).
L,;=120 110 Mmm

L,=110 mm.
OmnpenensieM HaMpsDKEHUS CMATUS HA BEIOMOM Bally MO/ 3BE3/J0UKOM
2*T

— 2
cM

de,* (h t)* (lu, b
3
2* 154795* 10
75* (1’) 71'-'\)* (110

= :10 MIT
20) ~ 1019 MiTa

M

e <[ eul-
[Mmonka 20x12x110 'OCT 23360-78 ronuThCcs K SKCIITyaTaI|H.

2.9. YTOo4YHEeHHBIil pacyeT BaJIOB.

[Ipumem, 4yTO HOpMAJILHOE HANPSHKEHHE OT M3TrMba, M3MEHSIOTCS MO CHUMMETPHYHOMY LIMKIY, a
KacaTelIbHOE OT KPY4YEHUS — I10 OTHYJIEBOMY (ITyIbCUPYIOLIEMY).

YTOYHEHHBIH PacyeT COCTOUT B ONPEAEIEHHH KOd()(PHUIMEHTOB 3amaca NPOYHOCTH S Sl QFCHBIX
CEYCHUH M CPaBHEHUSI HX C JIOMyCKaeMbIM 3Ha4eHueM [S]. [IpoYHOCTh BBIOIHSETCS, €CITU , T1ie

[S]=2,5

OnacHbIMH C€YEeHUIMHU CUMTAIOTCS:

1. Ceuenust co MMOHOYHBIMU Ma3aMU (M3-3a YMEHBIIECHUS IUIONIAN TONEPEYHOTO CEYECHHUs Baa,
YBEJIMUYUBAETCS HANPSHKEHUE U YMEHbBILAETCS IPOYHOCTD. )
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2 CeyeHnsi, HA KOTOPBIX YCTaHOBJIEHBI TMOJIIMITHUKYU (MIOCAIKa TOIIIMITHUKOB TMPOU3BOIUTCS C
HaTATOM, YBEJIMUMUBAETCS HANPSDKEHUE U YMEHBIIIAETCS TPOYHOCTB ).

3. CeueHus Baja MpH IEpexoje OT OJHOTO JUaMeTpa Baja K JpYyromy (i yMEHBIICHUS
HaANpPsDKEHUH HE0OXOAMMO BhITAYUBATh (hacKy, WU TaTelb)

A

= 250 040 ‘_“.| _K"Ili

032 L@ o 055
> ot ' il =

. ! N (= R E Hc =

| ed s v

=

A K - o

A K 1

Pucynox 10- Benomerii Ban
Pucynox 11 -Benomslii Bax
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Koagpdpnunenrsr:

S — ko3¢ urmeHT 3anaca MPOYHOCTH.

[S] — nomyckaemsblit kK03 GuIMEHT 3anaca IPOYHOCTH.
-1 — TIpeJIeIT BBIHOCIMBOCTH TP U3rH0e.

-1 — IIpeJie BBIHOCIUBOCTHU IIPU KPYYEHUU.

K -»sddexruBHBIN KOADPUITUEHT KOHIIEHTPAIUHA HOPMATBHBIX HAIIPSHKCHUU.
E - macmrabublil pakTop 11 HOpMATIBHBIX HAIPSKSHUH.

v — aMINIMTyda HUKJIa HOPMAJIbHBIX HaHpﬂ)KeHHﬁ.
u» — CPEAHECC HAIPAKCHUEC HUKJIIA HOPMAJIbHBIX H&Hpﬂ)KCHHﬁ.

K - 3ddexkTuBHbIN KOAPPUIUCHT KOHIIEHTPALNN KacaTeIbHBIX HAIIPSDKCHUH.
E - macmrabubIil pakTop As KacaTenbHBIX HANPSHKEHUH.

v — aMINIMTYyda UKJIA KaCaTCIbHBIX HaHpﬂ)KCHHI;'I.

u — CpenHee }ﬁﬁpﬂ&ﬂ@nﬁi&éia@@ﬁm%ﬂ@ﬂmeﬂnﬁ

Beaymmii _BaJ (cm. puc. 12.8).

Marepuan Bajia TOT K€, 4TO HE?W%SE?H:(WTﬁfg: Bl fffjgyia 3a0/HO ¢ BAJIOM), T. €. CTaJlb

45, TepMudecKas '06pa6'0TKa — yAy4IlIeHHUE.

[To tab6n. 3.3 nmpu auamerpe 3arotoBku 10 90 MM (B HameMm ciydae O = 71,66 mMMm) cpenHee
sHaueHne 5= 780 Mlla.

Hpe,uen BBIHOCJIMBOCTH IIPU CI/IMMCTI%I/I‘IHOM OUKJIIC n3ruoda
=1

S=5.= —

] _
?'tu + .ty

T

¥

Hpe,uen BBIHOCJIMBOCTHU HpI/I CI/IMMCTpI/ILIHOM IIUKIJIC KaCaTCIIbHBIX HaprI)KCHI/II\/'I
Trmax _ TI )

2 B zmﬂﬂ-m. |

L=Ty=

Ceuenue A. D10 cedyeHUEe NP Iepellade BpPAlIAoMIEr0 MOMEHTa OT 3JICKTPOJABUTATENS 4depe3
MyTy paccuuTbiBaeM Ha KpydeHHe. KoHIEHTpaluio HampspKeHWH BbI3BIBAET HAJMYHME LIMOHOYHOMN
KaHaBKH.

Koaddunuent 3amaca npounoctu
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rac aMIuIuTyaa u CpeaHeC HAIIPSKCHUE OTHYJIICBOI'O UKJIa

IMpu d =32 mm; b =10 mm; t; =5 MM o Tabm. 8.5.

d® bt t)°

e S ¥ 3 2
nyemmo 16 2d 3,14 32 10 5(32 5) 5,88103MM3
16 2 32
125 10°
" 258810 10,6 MIla

[Mpuaumaem K = 1,68 (cm. Tab. 8.5), 0,76 (cm. Tabmn. 8.8) u 0,1.
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S S 193 7,85

106 01 10,6
168 76

I'OCT 16162—78 yka3biBaeT Ha TO, YTOObI KOHCTPYKIHS PEAYKTOPOB MpeaycMaTpuBaia BO3MOKHOCTh

BOCIIPUATHUS PaAUaIbHON KOHCOJIBHOW HArpy3KH, IIPUIIOKEHHOM B CEPEAMHE I10CAJOYHON YacTH BaJla.

[TpuHsB y Beaylero Bajia JUIMHY MOCAJ0YHON YacTH Mo MypTy paBHO# mamuHe noiaymydTsr | = 80
MM (Mydra YBII mast BaoB quamerpoM 32 MM), MOJIYYAM H3THOAOLIHI MOMEHT B cedeHun A — A oT
KOHCOJIbHOM Harpy3ku

M=2,5]/125-m3-%

M=2,5 T, L o/m/2=...10° H mm.

sem —Imt 3 _ 166,
g, o YO GET

KoaddunuenT 3anaca mpoyHOCTH 110 HOPMAIBHBIM HAIPSDKCHUSIM

o SeSe 16,6 -7,85
Vsi+s2  V16,6% + 785>

= 7.1

FI[G v —
Wrxrxuemm

3[1eCh OMYINEHBI MPOMEKYTOYHBIC BBHIKIAIKU (AHAJTOTUYHBIC BBIKJIAJIKH CM. HIDKE B pacyeTe BEJOMOIO
Basa Ha ¢. 313). PesynpTupyronmii ko puueHt 3anaca npo4HoCTH

Mg~ V(615 1097 + {275 10°F % 276-10° H.mw,
JuameTp Bana ObUT yBEJIMYEH NMPU KOHCTPYHUPOBAHUU Imﬁ CO-CI[I/IHCHI/ISI ero CTaHAapTHON My(TOH ¢
. BanoM, BHCKTEB,Z[WI%TCJIHIJEIP’(M $:¥81=2,5 .

_ 3,14-65°  1B-T7(65 — 7
- 16 2.65
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ITo Toii ke mpUYMHE MPOBEPATH MPOYHOCTH B ceUeHUsIX 5 — b u B — B HeT He00X0AUMOCTH.
Benomblii B a J (cm. puc. 12.9).

Marepuan Bana — ctanb 45 HopMmanuzoBanHas; 5 = 570 Mlla (cm. Tabm. 3.3).
[Ipenensr BetHOCTMBOCTH .1 = 0,43 570 =246 MIlau .1 = 0,58 246 = 142 MIla.

Ceuenue A — A. Jlnametp Bajna B 3ToM ceueHnH 65 mm. KoHIIEHTpanus HanpspKeHuit 00yciioBieHa

HAJIMYMEM HIMOHOYHOM kaHaBkH (cM. Tabm. 8.5): kK =1,59 u k = 1,49; macmradbusie paktoper = 0,775;
= 0,67 (cm. Tab. 8.8); KOAPDUIHCHTHI 0,15u 0,1.
Kpyrsaumit MomeHT T2 = 625 10°H * mm.

W3rubaromyii MOMEHT B TOPU30HTATIBHON M BEPTHKAIBHOM IIOCKOCTH IPHHUMAIOTCS C JIMIOPBI
(myHKT2.8).

CyMMapHbIN U3rHOAIOIINI MOMEHT B ceueHuu 4 — A

MowmeHT conpoTuBieHus kpydeHuto (d = 65 mm; b = 18 mm; t; = 7 Mm)
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MomeHT conpotuBicHus U3rudy (cM. Tadi. 8.5.)

_ nd’ _ btlid—tl)z _

H;ma- 32 2d
. 3
= éf-lﬁﬁ?f—- 3,25-10° = 23,7010° remt®,
T 625.10°

= §,17 Mlla.

Ty = Tn =

W, s 2:30,75-10°

M., D61
44 ¢ % 11,6 MT2: cpennes Rampwease o, =0,

g,=——= STEATS
AMHJ’II/ITy,Ha u cpeH’m Hggli)'ﬁl CHHUC IIHUKJIA KaCaTCIIbHBIX Ha_l'IpH)KeHI/Iﬁ

5 = -1 ___ 2 03
L2 139 4.6
g vt VeOm gy th

AMIUINTY/a HOPMaJIbHBIX HaNpsyKEeHUH u3ruda

$= 7 = 1,49 = =99.
TtV GbITHOL6T

SaSy .. 10,3-99

KOB(b(i)I/IIII/IeHTlﬁ; Iﬁn]a;moﬁn R, ?aﬁa.lrgxme}lmm

Mg=FJ;=5126-82 %420 10 H.-mm. -

Koaddutnents! 3amaca mpouyHOCTH MO KacaTEIbHBIM HAIIPSKEHUSM

ad®  314.216-10°

W=-3 £y

= 21,2-10° s,
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PesynpTupyromuii ko3¢ GuipeHT 3amnaca mpouyHOCTH 1Jist ceueHus 4 —A

Ceuenue K - K. Konmenrtpauuss  HanpsokeHHM — OOyClIOBJI€HA — TOCAIKOM  MOJIIUITHUKA C

rapaHTUPOBAaHHBIM HATArOM (cM. Tab. 8.7.);

npuanmaem  =0,15u =0, ke ‘= 140 1 k, =44

e ——

H3rubarommii MOMEHT £g -

OceBoif MOMEHT CONPOTUBIICHHUS

AMIUTUTY]a HOPMAJIBHBIX HaNpsHKEHUH
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M,  420.10°
W o212.10°

O, =0p = 20 MIla; o, =10

W,=2W=2.212.10° = 42,4-10° mm>,
HOHHpHBIﬁ MOMCHT COITPOTUBJICHUA

Taw _ T 62510°
2 W, 2.424.10°

=74 Ml

AMIUTHTYIA U CPgiee ﬁ@ﬁ%m&ﬁi&u&@pgﬂﬁpme HaIpsKEHUN
L 340.20

£y

- = 142 _
244 .74 +01.74

7,60,

T
?Tu + q“‘ltll
Koa(b(bmme;{T 3armaca MpOYHOCTH O HOPMAaJbHBIM HANPSKEHUAM
o _ S ___ 346-160
Vst 3467 + 7,60

s 3,2,

KO3(1)(1)I/IL[I/ICHT 3araca MMpo4YHOCTH 10 KaCaTCIIbHBIM HAIIPSXKCHUSAM

420.10°
o, = W= 25,4 MHEL

PesynpTupyrommii koa¢ duiment 3anaca npoyHocty ais cedenus K — K

W, =2.16,5.10° = 330 10> pm.
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Ceuenue JI — JI. KoHIeHTpanys HANpsOKEHWH OOYCIIOBIICEHA TMEPEXO0JIOM OT

%:%gu %=gi%.5_~0,04
60 MMk 55 mMm: ipu u Koaq)ss KO3 PHUIHUEHTH KOHIIEHTPALH

Hanpspkenuit K =1,65 u k = 1,19 (cm. taba. 8.2). Macmrabusie dakrops! (cMm. Tadu. 8.8) =0,8; =0,69.

BuyTtpennue cuioBbie (pakTopsl Te ke, 4To u 11 ceueHus K — K.
OceBoii MOMEHT CONPOTHBIICHYE £LCUCHHS
i !

=2 165-10° mu®
W 75 16,5-10° My,

AMIUIATY/Ia HOPMAJIbHBIX HAIIPSKEHUN

HOHHpHLIfI MOMCHT COIIPOTUBJICHUA

AMIUTUTY/A U Cpe/lHee HaNpsHKeHUE IMKJIa KacaTeIbHBIX HallpsHKeHUN
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o 625-10°
v = WS 00

= 9,50 MITa.

Koaddunuents! 3amaca mpoyHocTu

s 246 N

S 47
1,65 ’
08 25,4

5 = _.2;8’_2___3 = 39
+ W
S 8,2

119 '
9,50 0,1 9,50

0,69

PGSYJ'ILTI/IpYIOLMI/I Ko@(pﬂf{/mﬁs i%a%n&o%‘?c?@hrﬁceﬁﬂmﬂ JI—JI.

,. 3 - " - 2 ! . :
3,].4 53 16 6(55 6) = 14}51103 MMa-

_W“Tf 7 1%

Mg 307. 103
WWF & 1-*——1-’“4,51.10 7 21,1 MIla.

HETTQ
Ceuenue b — b. KoHueHTpanus: HanpspKeHUi 00yClIOBIeHa HaJMYUEM IIIMTOHOYHOM KaHaBKU (CM. TabIl.

8.5):k ¥ k =1,49; =0,8; —069
L le 20 909.10° = 31,11 10° wm

Izlé‘IEIT/I%aIOHJI/lﬁ MOMEHT (HOJ‘IO)KI/IM xr =160 MM)

G, =

625-10° |
TN ST 1081 MIMa.

v=Tw=

MOMEHT COpOTUBIICHUS CeUeHHs HETTO pu b = 16 MM u t; = 6 Mm
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AMITTUTYAa HOPMAaJIbHBIX HANpsOKEHUH n3ruda

MomeHT COIMPOTUBJICHUA KPYYCHUIO CCUCHUA HCTTO

AMIUINTY/Ia U CpeaHee HAPSKEHUE [IMKJIA KacaTeIbHbIX HAIIPSKEHUN

Koaddunnents 3amaca npoyHOCTH
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246

§o= ——— & 53,85;
1,59 T
197 211
0.8
s .= 45 ,142 - =-6,3.
0.69 10,01 + 06,1 Q,
585.6,5.

§= ——————r=1445.
/5852 +65%

Pesynbrupyromuit ko3¢ GuumeHT 3anaca NpoyHOCTH AJis ceueHus b — b.

CaeneM pe3yibTaThl IPOBEPKHU B TAOIHILY:

CeueHue A -A K-K JI-JI b-b
Koaddunuent 7,2 3,2 3,9 4.45
3amaca S

Bo Bcex cedenusix S > [S].
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3 3AKIIOYEHUE

B n1aHHOM KypCcOBOM IPOEKTE CIPOEKTUPOBAH IIPUBO/ K JIEHTOUHOMY KOHBEPTEDY.

OH COCTOUT W3 OJHOCTYIIEHYATOrO IHIMHAPUYIECKOrO MpsMOo3y0oro (Koco3yOoro, IIEBPOHHOTO)
pPEAYKTOpa U LUEMHOW NEPEeIayuH.

B cnenmanbHON 9acTH KypCcOBOTO MPOEKTa BBHIOPAH 3JIEKTPOABHUTATEND 4A........ VY3 ¢ MOITHOCTBIO
P=... kBT, yacToroii BpameHus n=... 06/mun. OO0I1ee MepeaaTouHoe OTHOIICHHE =..., IEPEeaTOYHOE
qucio peaykropa U=..., KO3QUIHEHT MOJIE3HOTO JSHCTBUS COCTABIISET ...

B cnenuanbsHOM 4acTH pacCUMTaHbl IapaMeTPhl MIECTEPHU, KOJIECa UCXOA U3 YCIIOBHUSI KOHTAaKTHOU
BBIHOCIIMBOCTU M aKTMBHBIX IIOBEpXHOCTEHl 3yObeB. Banbl paccumTaHbl M3 YCIOBHM NPOYHOCTH IPH
KpyueHuu. PaccunTtaHbl puUBOAHAS POJMKOBask OJHOPSAHASA LIEMb, 110100paHbl moAMUIHUKN Ne... 1 Ne
... C pecypcoM paboTHI ... Yac.

Cnenana mpoBepka MPOYHOCTH IITTOHOYHBIX COSMHEHUHN, YTOUHEHHBIA pacyeT BaJIOB.
Jlnsa cMa3ku penykropa pUMEHSETCS MaclIo ..., MOAIUUITHUKA CMAYUBAKOTCA ...

B rpaduyeckoii wacTu mokazaHbl OOIIMI BUJ pPEIyKTOpa ¢ radapurtaMd pasMepami....... Ha
JCTAIMPOBKE TIOKa3aHbl pabovMe YepPTe:KHM Bajla M KoOJeca CO BCEMH HEOOXOJMMBIMHU pa3MepaMu,
nonyckamu, nocajakamu B coorserctBuu ¢ ['OCT.

Takxke HaHHBIA PEAYKTOP MOXKET OBITh YCTAHOBICH B .............. (obmacTp TpPUMEHEHUS
PEAYKTOPOB).
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=
X
=1
ORORHAUFHIUE HAUMEHORAHUR [TPUME
JoxymeHnranus
KIT 150411 20.00.00 Cb COOpHBI# yepTex
KII 150411 20.00.00 113 ITosicHuTeNnbHAs 3anKCcKa
eTaIN
1. KIT 150411 20.00.01 Ban mecrepns Begynmii 1 Craneb 45
2. KIT 150411 20.00.02 Komnblo ymnoTHuTEeIRHOE 1 Boitnox
3. KTI 150411 20.00.03 Kpblika npoxoaHas 1 CUls
4, KIT 150411 20.00.04 I[Mpoknajka 2 Crans 10
5. KIT 150411 20.00.05 Konb1io Ma3eyaepxuBaroriee 2 Cranp Ct13
6. KII 150411 20.00.06 Kppimika royxas 1 CUl1s
7. KII 150411 20.00.07 Konbno ynnotaurensHoe 1 Boiinoxk
8. KII 150411 20.00.08 [Iait6a ToproBas 1 Crajb...
Q. KII 150411 20.00.09 IInanka cronopHas 1 Cranpb Ct2
10. KIT 150411 20.00.10 Kopmyc penyxropa 1 CU 15
11. KIT 150411 20.00.11 Kpsimka koprmyca 1 CU 15
12. KIT 150411 20.00.12 Kpbiika 1 CY 15
13. KII 150411 20.00.13 IMpoxmanka 1 Kapron
14. KIT 150411 20.00.14 Kprimka roryxas 1 CU 15
15. KIT 150411 20.00.15 MacoyKkasaTtens Ke3N0BoH 1 Crams C13
16. KII 150411 20.00. 16 [Ipoxnagka 1 Pesuna
17. KII 150411 20.00.17 TTpoGka 1 Crams Cr3
18. KIT 150411 20.00.18 3Be3/10uKa Beylas 1 Crainsb ...
19. KIT 150411 20.00.19 Kppimka nmpoxoanas 1 CU 15
20. KIT 150411 20.00.20 Konbuo Maseyaepxusatoriee 2 Crans C13
Wem. | Jluecm|  Ne doxym. Hoonuce |  Hama
Paspab. Peyxrop [psmo3yGiit Jlum. Jluem | Jlucmos
Ilposep. [THHAPUYECKHH | | 2
Peyens. OJHOCTYIIEHYAThIN. I'p. MM
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R 2]
21 KIT 150411 20.00.21 Brynka pacnopHas Crans Ct2
22 KIT 150411 20.00.22 Koneco 3ybuaroe Crauns 45
23 KIT 150411 20.00.23 Ban Beomsrit Crauns 45
24 KIT 150411 20.00.24 [poknanka Crains 10

CraHmapTHbIC U3IENHsI
101 M10 x 22,58
I'OCT 7798-70*
102 [aii0a npyxuuHas 10
I'OCT 6402-70*
103 M6 x 20,58
I'OCT 7798-70*
104 M14 x 140,58
I'OCT 7798-70*
105 Taiika M 14,6
I'OCT 5915-70*
106 [ait0a npyxuuHast 14
I'OCT 6402-70*
107 A14 % B&ir,58
I'OCT 7798-70*
108 Taitka M 14,6
I'OCT 5915-70*
109 [aii0a npyxuuHast 14
I'OCT 6402-70*
110 AM12 % Beys 3
I'OCT 7798-70*
111 Taiixa M12,6
I'OCT 5915-70*
112 [aii6a npyxunaHas 12

I'OCT 6402-70*
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T

QRN AUEUIAE LIA IMELINR A LR IPIANME
113 ME = 2(Bbar
I'OCT 7798-70*
114 M10 = Bhhd
I'OCT 7798-70*
115 [aii6a npyxuuHas 10
I'OCT 6402-70*
116 10 HIBowxa(
I'OCT 23360-78
117 14 HIfoxkal
I'OCT 23360-78
118 Honmumank 309
I'OCT 8338-75
119 TToammmnunk 307
I'OCT 8338-75
120 & 3Btudpr
I'OCT 3129-70
lpoyne nsnemus
pecc-maditerical
I'OCT 20905-75
Jucm
Mep | Jlucm Ne doxya, Lloonucy
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