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BBenenue

Mertonuueckue ykazanus (MY) K BBIIOJHEHUIO KYpPCOBOIO MPOEKTA
no pasaeny «Jeranmum wmamua» auciuiuinHabl - OI1.03  TexHudeckas
MEXaHMKa TpeJHa3HAYEHbl JJIsi MCIOJIb30BaHUA B MPO(ECCHOHATBHBIX
00pa3oBaTeIbHBIX OpraHu3aIusXx, peann3yoIux OCHOBHYIO
npodeccuoHaibHylo oOpa3oBarenbHyro mnporpammy CIIO Ha 0aze
OCHOBHOro o001iero o0Opa3oBaHusi C OJHOBPEMEHHBIM IOJYyYEHHEM
CpeJHero o011ero 0opa3oBaHusl.

MY paspabotansl Ha ocHoBe TpeboBanuit ®I'OC cpennero oodiero
o0pa3oBaHUsl, IPEABIBISIEMBIX K CTPYKTYPE, COJICPKAHUIO U Pe3yIbTaTam
ocBoeHust OII.03 TexHuyeckas MeEXaHMKa B COOTBETCTBHUH C
PekomenganusaMu 1O OpraHu3alMu  TMOJYyYEHHUS CPEIHEro OOIIero
oOpa3oBaHMsl B TMpeleliaXx OCBOCHHUS O00pa3oBaTEIbHBIX IPOTPaMM
cpeaHero nmpodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIETo
oOpa3oBaHusi C y4eTOM TpeOOBaHMM (QeaepabHBIX TOCYJApPCTBEHHBIX
00pa30BaTeNIbHBIX CTAHJIAPTOB W MOJy4aeMOW CHEIUaIbHOCTH CPEIHErO
npodeccuoHaILHOTO 0o0pa3zoBaHUs (mucpMoO JHemapTameHnTa
TOCYJIapCTBEHHOU TOJUTUKKA B cdepe MOATOTOBKU PadOYMX KaJapoB U
JITIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

[lensro KypcoBoro mnpoektupoBanusi no OII.03 Texuudeckas

MEXaHUKa ABJISIETCS MpUOOpeTeHHue o0mmMX U  MNpo(ecCHOHATBHBIX
KOMITETEHLIUM:

OK 1. ITorumaTh CyIIHOCTh M COIMAJIbHYIO 3HAYUMOCTh CBOCH Oy IyIien
npodeccuu, NposIBIATh K HEM yCTOMYMBBIA UHTEPEC.

OK 2. OpraHuzoBbIBaTh COOCTBEHHYIO JESATEIBLHOCTh, BBIOUPATh
TUIIOBBIE METOJIbI M CHOCOOBI BBHIMOJHEHUS! NMPO(ECCHOHANBHBIX 3ajad,
OIICHUBATh UX F3(PPEKTUBHOCTH U KAYECTBO.

OK 3. IlpuHumare pemieHUss B CTAaHJAPTHBIX M HECTAHIAPTHBIX
CUTYyallUsIX U HECTU 3a HUX OTBETCTBEHHOCT.

OK 4. OcymectBiasiTh TOUCK U HCHOJIb30BaHUE WH(MOpMAIIUH,
HeoOXxomuMon it 3((PEKTUBHOTO BBITIOTHEHUS MPO(HECCHOHATBHBIX
3a/1a4, MPO(PECCHOHATIBHOTO U JUYHOCTHOT'O Pa3BUTHAL.

OK 5. Hcnonb3oBath  MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHU B NMPOGECCUOHATILHON JIEATETbHOCTH.



OK 6. PaGoTaTh B KOJJIEKTHBE M KOMaHzAe, 23 (PEKTUBHO OOIIATHCS C
KOJIJIETaMHU, PyKOBOJICTBOM, ITOTPEOUTEISIMHU.

OK 7. bpath Ha ce0si OTBETCTBEHHOCTb 3a pabOTy WICHOB KOMaH]IbI
(MOTYMHEHHBIX ), PE3YJIbTAT BBIIOTHEHUS 3aJaHUH.

[IK1.1. PykoBoauth paboTamMu, CBSI3aHHBIMU C MPUMEHEHHEM
rPy30MOJBEMHBIX ~ MEXAaHU3MOB, IPU  MOHTaXE H  PEMOHTE
MPOMBIIIICHHOT'O 000PY10BaHUSI.

[1K1.2. IIpoBoauTh KOHTPOJL PabOT MO MOHTAXY UM PEMOHTY
MPOMBIIUIEHHOTO  O0OPY/IOBaHUS C  MCIIOJIB30BAHUEM KOHTPOJBHO-
U3MEPUTENBHBIX TPUOOPOB.

[IK1.3. YuacTtBOBaTh B MNYCKOHAJIAJOYHBIX pabOTaxX M MCHBITAHUSIX
POMBIIIJIEHHOTO 000pYA0BaHUs MOCJIE PEMOHTA U MOHTaXKa.

I1K1.4. BeiOupaTh METO/AbI BOCCTAHOBJICHUS JETalleil U y4acTBOBAaTh B
MPOLECCE UX U3TOTOBJIECHUS.

IIK1.5. CocraBiadaTh AOKYMEHTAIMIO ISl MPOBEJACHHUS pPadOT 1o
MOHTaXy Y PEMOHTY IPOMBIIIJIEHHOTO 000pYA0OBaHUS.

[1K2.1. BpiOuparh 3KCIUTyaTallMOHHO- CMAa304YHbIE MaTepUalibl MpH
00CITy>KUBAaHUM 000Dy OBAHUSI.

[1K2.2. BeiOupaTh METO/Bl PETYJIUPOBKA U HANAJKUA MPOMBIIIJIEHHOTO
000pyAOBaHUS B 3aBUCUMOCTHU OT BHEITHUX (DaKTOPOB.

I1K2.3. VYuyactBoBaTh B paboTax II0 YCTPAHEHHIO HEIOCTATKOB,
BBISIBIICHHBIX B MPOIIECCE AKCIUTyaTAllUU MPOMBIIIIEHHOTO 000pY/I0BaHUSI.

I1K2.4. CocraBiaiaTh AOKYMEHTAIMIO JJISI MPOBEJACHUS pPadOT 1o
IKCIUTyaTalluy MPOMBIILIEHHOTO 000pYI0BaHMUS.

[1K3.1. VYuacTBOBaTh B IUIAHUPOBAHUU PaOOTHl CTPYKTYPHOIO

NOApa3ICICHHUS.
[1K3.2. VYyacTtBoBaTh B OpraHu3aluu  padOThl  CTPYKTYPHOTO
NOApa3ICICHHUS.

[1K3.3. VYuacTBOBaTh B PYKOBOJCTBE pabOTOl  CTPYKTYpPHOTO
NOApPa3ICICHHUS.

[IK3.4. VYuactBoBaTh B aHajdu3e Ipolecca U Pe3yiIbTaTOB PpabOThI
noApa3/iesICHUs, OIICHKE SKOHOMUYECKOU b pexTUBHOCTH

IIPOM3BOJICTBEHHOM JIESITEIbHOCTH.

B npornecce BBINOTHEHUS KYPCOBOTO MPOEKTa HEOOXOMMO HAYUHTh
CTYAEHTOB MPAaBWIbBHO MPUMEHATh TEOPETUYECKUE 3HAHUS, TPUBHUTH
YMEHUS U HaBBIKM BBIMIOJIHEHUS PAcYeTHO-KOHCTPYKTOPCKUX  palorT.
Hayuuth mNpuUMEHSATH pa3iIUyHble NPUONMKEHHBIE W SMIUPUYECKUE



dbopMybl, B  KOTOpbI€ BBOASAT  IOMpaBOYHBIE  KOA(PHUIIUEHTHI,
ONPENECIAEMBbIC ONBITHBIM IIYTEM H TMOJITBEPKIAEMBIE MPAKTUKON
KOHCTPYHPOBAHUSA U SKCILTyaTallMy MaIlIHH.

[Ipy BBINOJTHEHUM KYPCOBOI'O IMPOEKTA PACCUUTHIBAETCS IMPUBOJ
KOHBeEKepa, pazpabaThiBaeTCs KOHCTPYKIHUS pelyKTopa 151
PaCCUUTBHIBAIOTCSA OCHOBHBIE €TI0 MapaMETPhI.

BrinmonHeHne KypcoBOro mMpoeKTa SIBJISICTCS 3aBEPIIAIONIMM 3TANOM
W3YUYCHUS JTUCIUIUIMHBI U SIBJISIETCS CaMOCTOSITENIbHOM pabOTOM CTy/ICHTA.

OCHOBHBIMU LEJISIMA KYPCOBOTO NMPOCKTUPOBAHHUS SBJISFOTCS:

- 3aKPEIUICHUE TCOPETUUECKUX 3HAHUM MOJIYUYEHHBIX B MPOLIECCE
U3YUYCHUS JTUCIUTUTUHBI;

- MPUOOPETEHUE HABBIKOB B UCIIOJIH30BAHUHU TEOPETUUCCKUX 3HAHUM
MIPU PEIICHUH NPAKTUYECKUX 3a]1a4;

- YIIyOUTh U3YyUE€HHUE U YCBOCHUE METOJIMKHU PACUETOB JIeTaJIeH
MaIlIWH;

- HOATOTOBUTH CTYJEHTOB K CO3HATEIbHOMY U METOJUYECKH
MPaBUIILHOMY BBITIOJIHEHUIO JTUTIOMHOTO TTPOEKTA.

OCHOBHBIMU 33J]Ja4aMU KypCOBOT'O TPOEKTUPOBAHUS SIBIISIFOTCS

- MpUOOpETeHNE YMEHHUI U HABBIKOB I10 pacueTy JeTajiei MallluH;

- MPUOOPECTH YMEHUS Y HABBIKU BBIMOJHATH CIOKHBIE TEXHUUYECKUE
YEPTEKU;

- MpUOOPECTH YMEHUS U HABBIKU B O(POPMIICHUN TEXHUUECKOM
JTIOKYMEHTAIINH;

- COBEpUICHCTBOBAHME HABBIKOB MCIIOJb30BaHus OBM B mporecce
BBITIOJTHEHHS PACYETHO-KOHCTPYKTOPCKHUX PadoT.

B KypcoBOM mpoekTe TOJKHBI ObITh MPEACTaBICHBI COBPEMEHHbBIC
JOCTH>KEHUSI HAYKH U TEXHUKHU B 00JIaCTH MPOCKTUPOBAHUS MEXAHU3MOB U
JeTaJIel MallluH, MPOU3BOJACTBEHHOT'O OMBITA UX IKCILTYaTalllH.

Temol KypCcOBOTO MPOEKTa SABIAETCS MPOCKTUPOBAHUE PEAYKTOPA,
OTJEJIbHBIX €r0 3JIEMEHTOB M KJIMHOPEMEHHOU (LIEMHOM) mepenayu ist
IIPUBOJIA K KOHBEUEDY.

KypcoBol MpoekT JOMKEH COCTOSTh U3 MOSICHUTEIIBHOM 3alUCKU U
rpaduyeckoi yactu. [losicHUTENbHAS 3aMKiCKa CO BCEMH WILTIOCTPALIUSIMU
nokHa uMmeth 25...30 guctoB ¢opmara A4, rpaduueckas 4acTb —
1.5...2.5 nuctoB ¢opmara Al.

MY  MOryT WUCHONB30BaThCS JAPYTUMU  IpodeccuoHaIbHBIMU
0o0pa3oBaTeIbHBIMU OpPraHU3AUSIMU, PEATU3YIOIIUMH 00pPa30BaATEIIbHYIO



porpaMmy CcpeHero oodiiero odpazoBanus B npeaenax ocBoenus: OITOIT
CIIO na 6a3e ocHoBHOro odmiero oopazosanus (IIIICC3).
1 Conep:kanne NOSICHUTEIbHOM 3aANTUCKHU

[TosicHuTenpHAS 3aMKMCKa BKIIOYAET:
TUTYJIBHBIN JIUCT;

3aJIaHUE HA KypCOBOE ITPOEKTUPOBAHUE;
COJICP/KAHUE;

BBCJICHUE;

PacYETHO-KOHCTPYKTOPCKUM pa3iedr;
pas3zaen cTaHJapTU3alnH;

CIIMCOK MCITOJIb30BAHHOM JINTEPATYPHI.

VVVVVYVYYVYYVY

Bgenenue.

B BeneHun KpaTKO M3Iarar0TCsi OCHOBHBIE HANpPABJICHUS Pa3BUTHUS
MAIIMHOCTPOCHUS, TPEOOBAHMS K MalllMHAM W JeTalsiM, YKa3bIBalOTCS
LEJIM U 331a4¥ KypCOBOT'O MTPOEKTUPOBAHUS.

1 PacueTHO-KOHCTPYKTOPCKUM pa3aes

Pac4eTHO-KOHCTPYKTOPCKUI  pa3Aeil COCTOMT W3  CIEIYHOIIUX
NOAPA3/IEIIOB:

1.1 Bb16op snekTpoaBUraTessi 1 KWHEMaTHYECKUI pacuer.

IIpunumaercs npensapurenbHo  KIIJI pemykropa, omnpenensercs
TpeOyemas MOIIIHOCTh AIEKTPOABUTATENS 151 BBIOMpaeTCs
AIEKTPOJBUTATEND, JAETCA €r0 XapaKTEePHUCTHKA.

1.2 Pacuer nepenaun.

JlaeTcsi KpaTKOE€ OMUCAHUE U XAPAKTEPUCTHKA KIMHOPEMEHHOM
(mermmHo#) mepepgaun.  OnpenensitoTcsa  Harpy3kd — (9KBHUBAJICHTHBIE,
paavaibHbIe, OCEBbIC) HAa BEAYIIEM M BEJOMOM BajlaX, pa3Mepbl ITKMBOB
(3Be31104€K), TATOBBIX 2JIEMEHTOB NpUBOJa. [IpoBepsIOTCS HA MPOUYHOCTH U
BBIHOCIIMBOCTh ~ OCHOBHBIE  3JIEMEHThl  npuBoaa.  Omnpenenstorcs
JIOITYCKAaeMbIE HAPSKEHUS.

1.3 Pacuer 3y0uathixX KoJIeC peayKTOpa.

BriOupaeTrcs ~ Marepuanm ~ OCHOBHBIX  JeTajedl  peayKTopa.
PaccunThiBalOTCS ~ MapaMeTpbl  OCHOBHBIX  3JIEMEHTOB  3yO4aThIX
3arerieHuil. [IpoBepsitoTCs KOHTAKTHOE HAIpPsKEHUE, MPOYHOCTh 3YObeB
3y04aThIX KOJIeC.

1.4 ITpenBapuTebHBIN pacyeT BaAJIOB PEIYKTOPA U KOHCTPYUPOBAHUE
IIECTEPEH, 3yOUaThIX KOJIeC, UepBsKa.



BrinonHsieTcss  mpeaBapUTENbHBIA pacyeT BaJIOB PEAyKTOpa Ha
KpY4Y€HUE, PUHUMAas IOHUKECHHBIE JOITYCKAEMbIE HANPSKCHUS

Ompenensitorcsi ~ KOHCTPYKTUBHBIE ~ OCOOCHHOCTH  IIECTEPEH,
3y04aThIX KOJIEC, YEpBAKA W  PACCUUTHIBAIOTCS HUX T'€OMETPUUECKHUE
MapamMeTpBl.

1.5 PacueT KOHCTPYKTUBHBIX pa3MEPOB KOPITyCa PEIYKTOPA.

Onpenensitorcss TOJMIIMHA CTEHOK, KPBIIKH, (JIaHUEB peayKTopa,
pa3Mepbl OOJITOB, IIMUJICK U T./I.

1.6 IlepBblii 3Tal KOMIIOHOBKH PEAYKTOPA.

[lepBbiii 3Tam  CHYXUT ISl TPUOJMKEHHOTO  ONPEIeIICHUs
napaMeTpoB 3yOuUaThiX KOJEC, YEpBAKA OTHOCUTEIBHO OMNOp JUIs
MOCJIEAYIONIETO  OMpEACTCHUS  ONMOPHBIX  peakinuid W mojodopa
MOJIITUITHUAKOB.

KOMIOHOBOYHBIA YepTEXK BBIMIOTHIETCS B OJHOM WIH B JBYX
MPOEKIUAX HUCXOMAS U3 KOHCTPYKTUBHBIX OCOOEHHOCTEN peayKTOpa.

BrimonHstoTcst (YIpOILIEeHHO) KOHTYPHI IIECTEPEH, 3y04aThIX KoJiec,
4yepBsika, BHYTPEHHHX CTEHOK Kopmyca. HamewaroTrcss Mecta yCTaHOBKH
MOAMUITHUKOB. BeIOUparoTcsi cMa30uHble MaTeprabl IJ1s MOAIIUITHUKOB.

1.7 ITpoBepka TOATOBEYHOCTH MOIIIUITHUKOB.

Ucxons W3 cun B 3alEIUVIEHHMM W PEAKIHUM OINOp, ONPEAECHACTCS
pacyeTHasi JOJIrOBEYHOCTh NOAIIUITHUKOB.

1.8 BTopo#i 3Tan KOMIIOHOBKH PEAYKTOPA.

Ha BTOpOM 3Tane KOHCTPYKTHBHO OQOPMIISIFOTCSI OCHOBHBIE JIETAJIH,
BaJibl, LIECTEPHHU, 3yOUaThle KOJeca, KOPIYC, MOIIIMITHUKOBBIC Y3JIbI
U TOATOTOBJSIOTCS JIAHHBIE IS TMPOBEPKU MPOYHOCTH OTACIBHBIX
netaneit  peaykropa. Takke ONpENeNstoTcs CIoco0  CMa3bIBaHUS
3alEIJIEHU U TUIT YIUIOTHEHUS BaJOB.

1.9 TenmoBoii pacyet peaykTopa.

OnpenensieM Mo TEMIOOTBOIAIIEN MOBEPXHOCTH PEAYKTOPA U
0 YCJIOBUAM paboThl 0e3 meperpeBa MPOU3BOJUM pacdeT Iepernaja
TeMITIepaTyp.

1.10 IIpoBepka NpOYHOCTH MITMMOHOYHBIX COCIUHEHUM.

[IpoBepsieM NPOYHOCTH IIMOHOYHBIX COCTUHEHUM HA CMATHE.

1.11 YTOouHEHHBIN pacyeT BajIoB.

Omnpepnensitorcst 3Ha4eHUST KOAQPHUITMEHTOB TPOUYHOCTH JJISI OMACHBIX
CEYCHUH U CPaBHUBAIOTCS C TPEOYyEMbIMU 3HAUCHUSIMHU.

1.12 BeruepuuBaHue peayKTopa.



BrinonusieTcst kpaTkoe ONUCAaHWE OCOOCHHOCTEH BbIUEPUYMBAHUS
penykropa. PenykTop BhIUEpUMBAETCS B JABYX IMPOEKIUAX Ha JIUCTE
dopmata Al B macmrtabe (kematenbHO 1:1) ¢ OCHOBHOM HAIMUCHIO U
crienpuKamei.

Onpenensiercs (IIpyU HATUYKK) MIOCaJiKa 3yOUaThIX BEHIIOB Ha IISHTP.

1.13 Bwibop copta macia u cOopka peayKTopa.

Omnpegensiercss crnocod cMa3bIBaHMs 3yO4aThIX 3alCTUICHUNA |
MOJIIUITHUKOB. Y CTaHABIMBAETCS BA3KOCTh Macell. BwiOupaercs copt
Macra.

JlaeTcs kpaTkoe onrcaHue 0COOCHHOCTEN COOPKU PEaYKTOpA.

2 Pa3znen crangapTusalum.

N3naraercs 3HaueHUe CTaHIAPTU3AIMU B 00CCIICYCHUN HAJIEKHOCTHU
MallliH U MeXaHU3MOB. [IpuBOAMTCS IepeueHb OCHOBHBIX CTaHJIAPTOB,
MIPUMEHSEMBIX TIPU BHITIOJIHEHUH KYPCOBOTO ITPOCKTA

3.3 CnMcoK UCIOIb30BAaHHOW JINTEPATYPHI

Cnucok HCIOIb3YyEeMON JUTEpaTyphl JOKEH OBITh IOMEIIECH B
konie II3. JlureparypHble HCTOYHUKH HEOOXOAMMO pacrojaratb B
MOPSIIKE TIOSIBJICHUS CCHUIOK B TekcTe. [Ipu cpaBHUTETHHO HEOOJIBIIOM
pa3Mepe  CIMCKa  KCHOJb30BAaHHOM  JIUTEpATypbl  I€I€CO00pa3HO
MPUMEHATHh al()aBUTHOE PACIOJIOKEHUE JIUTEPATYPHBIX HMCTOUYHUKOB C
HyMEpalKeH 3alicen.

JIuteparypHble nctouHuku onucbiBarorcs cornmacHo ['OCT 7.1--2003

2 OgopMiieHHe KypCcOBOI0 NMPOeKTa

[ToscautenbHass  3amucka  (I[13)  domKHA  BBIMOJHSTBCA B
coorBerctBuU ¢ ['OCT 2.105-95 «OO6uue TpeboBaHMS K TEKCTOBBIM
JIOKyMEHTaM» U COJIepKaTh BCE TEXHUKO-2KOHOMHUYECKUE U TEXHUUECKUE
000CHOBaHMsI, ONIMCAHUE PACUETOB.

NcXonHbIM  JIOKYMEHTOM i1 BBINIOJIHEHUSI KYpPCOBOT'O ITPOEKTA
SBJISIETCSl 3aJlaHUE, KOTOPOE COCTABIIACTCS MPENOJaBaTesib JUCIUILUIMHBI
OIl.3 Texnuueckas MEXaHMKA W YTBEPXKIACTCS MPEIAMETHO-IIUKIOBOMN
KOMUCCHUEH.

[TepBbiM nuctom 113 sBnsiercs tutynbubiit (IIpunoxkenue 1), 3arem
nomemiaercss  Omank  3amanus  (Ilpuwnoxkenwe  2).  Crhemxyromum
pacrionaraercsi CoAepKaHue, BKJIOYAIOIIEE HOMEpa pa3feioB U
MO/Pa3/esioB C yKa3aHUEM HOMEpPOB cTpanuil. Ha 3armaBHOM jucte, rie



MOMEIIIAeTCsl COACp)KaHWEe, BBHIUYEPUYMBACTCS OCHOBHAs HAIMUCh IO
'OCT 2.104—2016, ¢popma 2. Bce ocTanbHbI€ JHUCTHI UMEIOT OCHOBHYIO
HaAJMHUCh 110 hopMme 2a.

[losscHuTenpHAs 3amMcKa BBIMOJHACTCS Ha OJHOM CTOPOHE JIMCTA
dbopmara A4 (201x297). Co CTOpPOHBI MOJAIMIMBKYA OCTABIISIIOT 1oje 20MM,
CO CTOPOHBI OTPE3a SMM.

[TopnmuHHNKH TEKCTOBBIX JTOKYMEHTOB MOSICHUTEILHOU
BBITIOJIHAIOTCS CJIEAYIOIMMH CIIOCOOAMMU:

»  mammHomucHeIM (ITOCT 13.1.002). IpudT BBICOTOM HE MEHEe
2.5MM (4EPHBIN, TOTYKUPHBIN);

»  pykommcHbIH — yepTexHbIM mpupTom (I'OCT2.304), BeIcOTOM
He MeHee 2.5MM (YEPHBIIT).

PacnonoxxeHue TeKCcTa OTHOCHUTEIBHO pPaMKH JOJKHO OTBEYATh
TPEOOBAHUSIM

»  pacCTOsHHE OT BEpXHECW WIM HIWKHEH CTPOKH TEKCTa JI0
BEPXHEW WM HUKHEN paMKH — HE MeHee 10MM;

»  pacCTOSHHE OT paMKH (OPMBI O TpaHWI] TEKCTa CIICTYET
OCTaBJISITh B Hauaje CTPOK HE MEHEEe SMM, a B KOHIIE CTPOK HE MEHEee 3MM;

»  abz3al HAauyMHACTCS OTCTYIOM paBHBIA 5 yaapaM NHIIYIICH
MaluHK ik 15...17mm.

HyMepanusi J1UCTOB TOSCHUTEILHOW 3alUMCKH CKBO3HAs, OTCUET
BEJIETCS C TUTYJIBHOTO JHUCTA. B copepkaHue BKIIOYAIOT HAMMEHOBAHUE
pa3eioB M MOJPA3ACiiOB, CHUCOK HCHOJIb30BAHHOM JIMTEPATYphl C
yKa3aHHEeM HOMEpPOB JHUCTOB. BBeneHME M CHHCOK MCIOJIb30BAHHOU
JIUTEpaTypbl HOMEpPA pa3zesia He UMEIOT.

CmoBo «CopepkaHue» 3allUCBhIBAETCSI CUMMETPUYHO TEKCTYy C
nponucHOM OykBel. HaumMeHOBaHUs, BKJIIOYaeMble B COJIEp)KaHUE,
3alUCBHIBAIOT CTPOYHbIMKM OyKBaMH, HauMHas ¢ 3ariaBHOM. Bce
HaMMEHOBaHUs NuilyT ¢ ab63ana. ColepxaHue MUIIETCS HAa 3arJIaBHOM
JIUCTE.

3arosioBku paznaenoB I3 momkHBI MMETh MOPSAJIKOBBIE HOMEpa B
npeaesiax BCeW TMOSCHUTENBbHOW 3amuCcKh, O00O03HAaYeHHBIE apaOCKUMU
nudpamu, O0€3 TOUKH, 3aMUChIBalOTCS ¢ ab3amHoro otctyna. Ilpu
HEOOXOJMMOCTH BBOJAT MOAPA3JEIbI, KOTOPHIE HMEIOT HYMEpaluio B
npejeiax paszesna, Touka nocie nociaeaHeit mudpel He CTaBUTCS.

3aroJoBKM pa3eioB U MOAPA3/EiIOB MUIITYTCS ¢ MPOMUCHOW OYKBBI
0€3 TOYKM B KOHLE, HE MNOJYEPKUBAIOTCS, CIOBA HE MEPEHOCSTCS.
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3aroJloOBKM M3 ABYX MNPEUIOKEHUN pa3geiaioTcsl TOUYKOW. PaccrosiHue
MEXIY 3aroJIOBKOM M TEKCTOM 3...4 mHTepBana uinu 15Mm. Paccrosnue
MEXAY 3ar0JIOBKOM M MOAPA3AEIIOM 2 UHTEPBAJIA WU & MM.

Heo0xoauMble WIUTIOCTpally JOMYCKAeTCsl BBIMOJHATH Ha JIMCTaxX
dbopmara He Oonee A2; o00O3HaAUEHWE WLIIIOCTpPAMd WU TMPUIOKECHUI
BbINOJIHAETCS B cooTBeTCTBUM ¢ ['OCT 2.104-95.

IlepeunciieHuss B TEKCTE MOSCHUTEIbHOM 3alMCKU HAYMHACTCS C
a03aria ¢ aeduca wim odo3HavaeTcss OykBaMu Wid UppaMu co CKOOKaMHU.

Bce dopmynsl, ecnum ux Oosiee OAHOWU, HYMEPYIOT apaOCKUMHU
nudpamu B mpeaenax pasnaena. Homep dopmynbl COCTOMT M3 HOMEpa
paziena W TMOPAJKOBOrO HoMepa (OpMyJibl, pPa3/IeICHHbIX TOYKOM.
Jlomyckaercss CckBO3Has HyMmepauus. Homep ykasbIBaeTcss € MpaBou
CTOPOHBI JIUCTA Ha YpOBHE (hOPMYJIbI B KPYIJIBIX CKOOKAX, HAIPpUMED:
MJIOTHOCTh KaXJ0Tr0 00pa3iia BEIYUCISAETCS 0 hopmyie

:79 (3)

rae P — miotHOCTS, Kr/M;

m — mMacca o0pasia, Kr;
3

V — 06béMm obpa3siia, M.

Ccbuika Ha HOMep (opMyJIbl JAIOT B CKOOKax, HapuMep:

Cana B (popmyiie (3)».

B onnoli ¢opmynie MalIMHONMKMCHOTO W PYKOIHUCHOTO TEKCTa HE
JTOMYCKAETCA pa3IMuHOe OyKBEHHOE 0003HaueHHE (DU3NUECKUX BEITUYHH.
Heo6xoauMo puMeHITh €AUHUIBI (PU3UUIECKHUX BEJTMYUH B COOTBETCTBUU
c 'OCT 8417—2012 «Eaununsl Benuuun» (egunuiibl CU) mpudTom
16 mm. B scrumunanuu xk popmMysie HEOOX0IUMO HaNMMCaTh HAMMEHOBAHUE
1 0003HaYeHHEe (PU3NIECKON BEITMYUHBI.

WcxonHble JaHHBIE JJI1 PacyeToB, (POPMYJIbI U CIIPABOYHBIC JaHHBIC
JOJDKHBI MMETh CCBUIKM Ha JIMTepaTypHblE MCTOYHUKH, HalpUMEp
[3, c¢. 70]. IlopsiaxkoBblii HOMEpP 3 TMOKAa3bIBACT HCTOYHHUK B CIHCKE
auTepaTyphbl, unciio 70 — cTpaHuIa.

[TpuMeuaHus MOMEIIAIOT MOCJIE TEKCTOB, HAIPUMED:

[Tpumeyanus:

1 HeoOxoaumo B34Th ...

2 He nomyckaercs ... .

Ecnu B TekcTe OJHO MpUMEUaHHUE, TO 3aIMCHIBACTCS CJICIYIOIIUM
obOpazom:
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[Ipumeuanue. HeoOxoamumo B3STh ... .

B Tekcre He nomyckaercs:

»  COKpamath 0003HAYCHHS STUHUI] (U3HUCCKUX BEITUYHH, €CIIH
OHM ymoTpeOysitorcss 0e3 1udp, 3a HCKIIOYCHHEM TaOnuI, W B
pacmuppoBaHHBIX OYKBEHHBIX 0003HAYCHU, BXOASIIUX B (POopMyITy;

»  TIPUMEHATH COKPAIICHHS CJIOB, HC YCTAaHOBJICHHBIX IPABUIAMHU
pycckoit opdorpadueii;

»  TIPUMEHATH B TEKCTE MaTeMaTHYECKUE 3HAKU (-) MHUHYC Tepes
OTPHUIIATEIIbHBIMY 3HAYEHUSIMH BEJTUYHUH.

»  ynoTpeOnaTh MaTeMaTHYeCKue 3HaKu 0e3 mudp, a Takke 3HaK
No, % -- mpUMeHSATh UHJEKCHI CTAaHJAPTOB 0€3 pEerucCTPallMOHHOTO HOMEPA.

3 Conep:kanue rpa)m4ecKoil 4aCcTH KypcoOBOI0 IMPOeKTa

['padpuueckast yacTh mMpoekTa JOTKHA COOTBETCTBOBATH 3aJaHUI0 U
BBITIOJIHSIETCS B 00BbeMe 1,5...2,5 IUCTOB.

JIuct 1 — xoMnoHoOBKa penykTopa (popmat A2).

JIuct 2 — yeprex peaykropa (popmar Al);

JIuct 3 — yeprex neranu peaykropa (hopmat Al unm A2);

['paduueckass yacth JOMKHA OBITH BBHINIOJIHEHA B COOTBETCTBHUH C
I'OCTamu ECKJI:
dbopmatsl (I'OCT 2.301-68);
macitadsl (I'OCT 2.302-68);
muauu (I'OCT 2.303-68);
upud el yeptexubie ('OCT 2.304-81);
nzo0paxkenus, Bunbl, pa3pesbl, ceuenus (OCT 2.305-68);
HaHECEHHUE Pa3MEePOB MPeEIbHBIX OTKIOHECHUN
(I'OCT 2.307-68);
ocHoBHbIE Haanucu yeptexa ('OCT 2.104-68);
BUJIbI KOHCTPYKTOPCKUX JOKyMeHTOB (['OCT 2.102-68);
OCHOBHBIE pa3MePbl METPUUECKON PE3bOBbI
(I'OCT 24705-2004);
obmue pomycku pazmepon (I'OCT 30893.1-2002)

YV VVV VVVVVY
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4 IlpumMep pacueTa HEKOTOPBIX MAPAMETPOB NPUBOAA
K JICHTOYHOMY KOHBelepy

Hcxoanble 1aHHBIE NS pacdcra

CopoekTupoBaTh OJIHOCTYIICHYAThIN, TOPU30HTAJIbHBIN,
HUAJIMHIPUYECKUAN, TIPSIMO3YObI PEAYKTOpP U KIMHOPEMEHHYIO Tepenady
JUI IPUBOJIA K JICHTOYHOMY KOHBEMEpY, MOJIE3HAsl CuJja, MepegaBacMast
JIEHTOYHOMY KOHBeWepy F, = 6 kH; ckopoctb jeHtsl V, = 0.65 m/c;
nuaMeTp npuBojHoro 6apabana D; = 350 mm. PenykTop HEpeBEepCHUBHBIN,
npeAHa3HaueH ISl JUIMTENBHOM  OKCIUTyaTallMd; PpPEeXuUM  PadoThI
JIBYXCMEHHBIH, BAJIbl YCTAHOBJICHBI HA MOAIIUITHUKAX KAYCHUS.

4.1 Bp100p 3J€KTPOABUTATENS U KUHEMATUUECKUN pacuéT
Oo6muii KIIJ[ mpuBona [4,c.4]

n= M, Nin,N,,

rJe 1 -O0LIUi K.IT.J. TPUBOJIA;
n, — KIIJI mapsr nuinHApHYecKrX 3y0UaThix KOJIEC;
1, - KOOQQUIUEHT YYUTHIBAIONINMA MOTEPH MaPbl MOJIIAITHUKOB

KaueHus,
N, - KO3(QQUIMEHT YYUTHIBAIONINI MOTEPH B OIOpax Baja

npuBojia OapabaHa;
1N, — KIIJI oTKphITO# KIMHOPEMEHHO Iepeadu.

Hpunumaem:m, = 0,98; n,=0,99; n, =0,95; n, =0,99.
n=0,98 -0,99%4-0,95 - 0,99 = 0,90.
MomiHocTs Ha Bany O0apabana [4,c.290]

P6= EZUD

rae P; - MOIITHOCTh Ha Bajy Oapabana, kBT;
F, - none3nas cuia, nepegaBaeMas JICHTOM KoHBeuepa, KH;

I/, - ckopocThb JIEHThI KOHBelepa, m/c.
P;= 6 - 0,65 = 3,9 xBm.

13



00/MUH

Tpebyemast MOIIHOCTH AeKTpoaBuraresns [4,¢.290]
Pmp = P6/na

rae P, - TpedyemMas MOUIHOCTh 3JIEKTPOABUTaTeNs, KBT;
P, - MmontHOCTB Ha Bay 6apabana, kBT;
1 - OOIIMH K.1.J1. MPUBOJIA.
P, = 3.9/0,9 = 4.31xBm.
VYrnoBas ckopocth 6apadana, Bas C (pucyHok 1) [4,¢.290]

wg = 2V,/Dg,

I7Ie Wy - YIIIOBas CKOPOCTh Oapabana, pad/c;
I/, - ckopocCThb JIEHThI KOHBelepa, m/c;
D; - nnameTtp npuBOHOTO OapabaHa, MM.
w; = 2 +0,65/0,35 = 3,7 pao/c.

Yacrora BpaieHus 6apadana [4,¢.290]
Nng = 30(1)5/7'[,

IJie N, - 9YacTOTa BpanieHus 0apadana, 06 /mun;
W; - YIII0Bast CKOPOCTh OapabaHa, pao/c;
m=3,14.

ns; = 30 - 3,7/3,14 = 35 06/mun.

B tabun. I1.1 [4, ¢.390] no tpebyemoit momnoctu P,, = 4,31 kBt ¢

y4€TOM BO3MOXXHOCTEH TMPHUBOJA, COCTOSIIIETO W3 IUIUHIAPUYECKOTO
pPEAYKTOpa U KIMHOPEMEHHOW Iepeayd BO3MOXKHBIE 3HAUEHUS YACTHBIX
NepelaTOYHbIX OTHOUIEHUH JUISl IMJIMHJIPUYECKOT0 3y04aToro peaykropa
=6 W a1d KIMHOPEMEHHOW mepefavn L = 6, .5, = bl = 36,
BBIOMpaeM 2JIEKTPOABUTATENb TPEX(Pa3HBIN KOPOTKO3aMKHYTHIN cepuu 4A,
3aKpBITBIA, O0O0JYyBaeMblil, C CHUHXpPOHHOW wyacTtoTol BpameHus 1000
4A13282Y3 ¢ Pas = 5,5 kBt um ckoabxenueMm 3,3%.
Homunanenast wyacrora BpamieHuss ny, = 1000 — 33 = 967 06/mumn,

YraoBast ckopocTbh BeoMoro Basia A ( pucyHok 1) [4,¢.290]

Wye = MNy,/ 30,
TIIE W,, - YII0Bas CKOPOCTb, PAJL/C;
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Ny, ~-HOMUHAJIbHAS YaCTOTA BPAIICHUS, 00 /MUH;
= 3,14.
Wy = 3,14 -967/30 = 101,2pan/c.
[Tepenarounoe otHomeHue [4,¢.291]

I = (1)@6/(1)5,

r7ie i - mepeaTouHoe OTHOIICHHUE;

W, - YTJIOBasi CKOPOCTh, Paji/c;

W; - YIII0Basi CKOPOCTh OapabaHa, pajy/c.

i = 101,2/3,7=27,3.
[IpunuMaem s pexykropa u = 5 toraa i, = 27,3/5 = 5,4.
YT1i10Bast CKOPOCTh M YacTOTa BpallleHUs BeAyllero Bajga B
penykropa ( pucyHok 1) [4,c.291]
w1 = wgl,

I7ie Wy - YIJIOBasi CKOPOCTh BEAYIIEro Bajia PeIyKTopa, paji/c;
W; - YIII0Bas CKOPOCTh OapabaHa, pajy/c;

U - IepeIaTOYHOE YHUCIIO.
wy, = 3,75 = 18,6pan/c.

n, = nsuU,
r7ie N4 - YaCTOTa BpaIlleHUs BEAYIIETO Bajia pelyKTopa, 00/MUH;
N, - YaCcTOTa BpalleHus 6apabana, 00/MuH;

U - IepeIaTOYHOE YHCIIO.
n, = 35 -5 = 17706/mu~.
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Pucynoxk. 1 - IIpuBoj JIECHTOUHOrO KOHBEMEPA C HUIUHIPUIECKUM PELYKTOPOM U
KIIMHOPEMEHHOM nepenayeii: |- aneKkTpoaBUraTesb; 2 - KIMHOPEMEHHAs Nepeaaya;

3 - OIHOCTYNEHYATHIM HUIMHAPUUECKUH peayKTop; 4 - MydTa; 5 - npuBoiHOM OapadaH;
CKOPO 6 — nenta KOHBEHEpHas.

[Tosyr

Ban A | ny,; = 967006/Mun wys = 101,2pan/c
BanB | n; = 17706/mun. w; = 18,6pan/c
Ban C | n, = ng = 3500/Mun w, = wg = 3,7pan/c

4.2 Pacu€T KIMHOPEMEHHOU NEPENAYN

WcxonHble JaHHBIC 1)1 pacuéra:

nepeaaBacMasi MOUIHOCTh P, = 4,3 xBr = 4,3 - 10% BT, uwacrora
BpallleHWs  BEAYIIEro IIKMBA Nz = 967 00/MMH;, mnepenaTodHoe
OTHOIIEHHUE I, = 5,4; ckonpxenue pemus € = 0,015.

ITo Homorpamme [4, c.134] B 3aBUCUMOCTH OT YacCTOThI BpalllCHUS
MEHBIIIEr0 IIKWUBA N4 W NEPEIABAEMOU MOIMHOCTH P = PTp = 4,3 kBt

MPUHUMAEM CEYEHHUE KIMHOBOro peMHsi B mmomanpto 132 MM kB. U
pacueTtHou nyuHOM 630...6300 MM [2, ¢.290].
Bpamaronuit MmomeHT [4, ¢.120]

T = P/wy,

rae T - Bpamaromuyi MOMEHT, H - MM;
P - nepemaBaemast MOIIIHOCTH, BT;
Wy - YIJIOBAsA CKOPOCTH, Pajy/c.

T=43"-103/101,2=42H-Mm =42 - 10°H - mm.
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Juametp Mmenbiero mkusa [1,c.130]
d; ~ (3+4)VT,

rjae d, - IMaMeTP MEHBIIIETO MIKUBA, MM;
T - Bpamarominii MOMeHT, H * MM.
dy ~ (3+4)V42 - 103 ~ 100 + 140 mm.
CornacHo ganHbIM TaOmwmIe [1, ¢.132] npuanmaem d; = 140 MM,
JluameTp Oompiero mkuBa [4, ¢.120]

d2 = lpdl(l - 8),

rae d, - nramMeTp OOJIBIIETO IMKHUBA, MM;
I, - IEPEAATOYHOE OTHOIICHHUE,

d, - TMaMEeTpP MEHBIIIETO ITKUBA, MM;
€ - CKOJIb)KCHUE PEMHS.
d, = 54-140-(1 —0,015) = 744 mMm.
[Tpunumaem d, = 800 MMm.
YTounsieMm nepenaroudHoe otHomeHue [4, c.120]

ip = d,/(d(1—¢)),

rae ip - YTOUYHEHHOE MEPEIATOYHOE OTHOIICHHUE;

d, - TnameTp OOJIBIIIETO IITKUBA, MM;
d, - TMaMeTp MECHBIIICTO IITKUBA, MM;

€ - CKOJIb>KEHUE PEMHSI.
i, = 800/140- (1 -0,015) = 5,8.
[Tpu 5TOM yrioBas ckopocTh Basia B 0yner [4, ¢.330]

wB = wﬂB/ipa

r7ie Wy - yIIoBas CKOpOCTh Bana B, pan/c;
Wy - YITI0Bas CKOPOCTh, Paji/C;
i, - IEPEIATOYHOE OTHOILECHUE.
w, = 101,2/5,8 = 17,5 pan/c.
Pacxoxaenue ¢ TeM, 4TO ObUIO TOJYYEHO MO IEPBOHAYATIHLHOMY
pacuéry, 18,6 —17,5/18,6 - 100% = 2,94%, uT0 MEHEe AOMyCKaeMOTO.
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CrnenoBaTenpHO, OKOHYATEIBHO IPUHUMAEM JUAMETPHI IIKUBOB
d, = 140 mm u d, = 800 mmM.
MesxoceBoe paccrosiHue @, CIeayeT NPUHATh B HHTEepBase [4, ¢.130]

Amin = O,SS(dldz) + To,

TAC Apyin - MUHAMAJIbHOE MEKOCEBOE PACCTOSHUE, MM,
d, - TMaMeTp MECHBIIIECTO IITKUBA, MM;
d, - TuamMeTp OOJIBIIIETO IIKUBA, MM;
Ty, = 10.5 MM - BeIcOTa cedyenus pemus [4, c.131].
Amin = 0,55-(140-800) + 10.5 = 527 mwm.
Amax = dq +dy,

TJI€ Ay - MAKCHMAIIBHOE MEKOCEBOE PACCTOSIHUE, MM,
d, - TMaMETP MCHBIIIETO KUBA, MM;
d, - TnamMeTp OOJIBIIIEeTO IITKKBA, MM.

Amax = 140 + 800 = 940 mm.
IIpuHMMaeM NpeaBapuTeIbHO ONM3Koe 3HaYeHue a, = 900 Mm.

PacueTtnas nnuaHa pems [4, ¢.121]
L= Zap + O,Sﬂ(dl + dz) + (dz + d1)2/4ap,

rae L - pacu€THas IJIMHHA PEMHSI, MM;
ap - MEXKOCEBOE PACCTOSHUE, MM,
m=3,14;
d; - TMaMeTp MEHBIIIETO IITKUBA, MM;
d, - TuaMeTp OOJIBIIIEeTO IITKWBA, MM.
L=2-900+0,5-3,14 - (140 + 800) + (800 + 140)?/4-900
= 3398 MMm.
bixkaiiiee 3HaueHue no cravAnpTy B Tadauie [4, c.131]
L=3150 mm.
YTOYHCHHOE 3HAYCHHE MCIKOCEBOIO PACCTOSIHUA Q) C  YYETOM

CTaHJAapPTHOMW IJIMHHBI peMHs L [4, ¢.130]

a, = 0,25 [(L —w)+ \/(L —w)? — Zy],

Trac ap - YTOIIHéHHOC 3HA4YCHHUC MCIKOCCBOI'O PACCTOSHUSA, MM,
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w= 057 (d; +d;) = 0,5-3,14- (140 + 800) = 1477 mm;
y = (dz — dy)? = (800 — 140)2 = 43 - 10*;
L - pacu€THas JJIMHHA PEMHS, MM.
@, =025+ [(3150 — 1477) + /(3150 — 1477)Z — 2- 43 - 10%]
= 766 MM.

IIpu MoHTaxke mnepenadyd HEOOXOAUMO OOECIEUUTh BO3MOMKHOCTH
YMEHBIIICHUS MexoceBoro paccrosaus Ha 0,01-L =0,01-3150 =
31,5 MM qy1s obJerdeHusl HaJeBaHWS PEMHEH Ha IIKHWBBI M BO3MOKHOCTH
yBemuueHnuss ero Ha  0,025-L =0,025-3150=78,75mMMm g
YBEJIMYCHUS HATSKCHUSI PEMHEH.

VYroa ooxBara MeHbIIero mkusa [4, ¢.130]

a, = 180° — 57(d2 — dl)/ap,

IZIe ¢4 - yroj o0XBaTa MEHBIIIETO IIKUBA;
d, - TMaMETP MEHBIIIETO IITKUBA, MM;
d, - TuaMeTp OOJIbIIIETO IIIKUBA, MM;
ap - MEXKOCEBOE PACCTOSHUE, MM.
a, = 180° — 57 - (800 — 140)/900 = 130°.
Koaddumuent pexunma  pabOThl, YUYWUTHIBAIOIMIMK  yCJIOBHS
AKCIUTyaTanuu nepenayu [4, ¢.136]:
JUTST TIPUBOJIA K JICHTOYHOMY KOHBEHMeEpy MpHu JABYXCMEHHOUN pabdoTe
C, = L1
Koadduruent, yauTbiBaronyii BIUsIHUE JJIMHBI peMHs [4, ¢.135]:
st peMHsa cedeHueM b npu mmubHe L = 3150 MM ko3 dunvieHT
¢, =1,07.
Koaddumuent, yuuThiBaronuii BiIusHUE yria ooOxmara [4, c.135]:
npua; = 130° koadpdunment C, = 0,89.
Koadduunent, yunteiBaromuii yucio peMuei B nepegaue [4, c.135]:

IpeJnoaras, 4To 4YuCjiIo peMHeW B mepenade Oyaer oT 2 10 3, IpuMeM
koaddunment C, = 0,95.

Yucno pemuen B iepenaue [4, c.135]

z = PC,/(PyCLC,CY),
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TJIE Z - YACJIO PEMHEU B MEepeIaye;
P - nepenaBaeMasi MOIITHOCTh, KBT;

Cp - K03GduUMEHT pexuma pabOThl, yYMTHIBAIOIIUN YCIOBUS

IKCIUTyaTalluu Mepeavu;
Py - MOIIHOCTH TepeaaBaeMasi OJJHUM KIWHOBBIM peMHEM, KBT;
st pemHs cedyenneM b ipu pnmunae L = 3150 MM, paboTe Ha mKuBe d; =
140 MM u > 3 momHOCTH Py = 2,37 KBT;
C; - K0O3pOUIIMEHT, YIUTHIBAIOIINKA BIUSHUAC JUTMHBI PEMHS;
Cq - KOOPOUUHMEHT, YUYUTHIBAIOIINM BIUSHUE yTila 00XBaTa;
C, - K03 PUIIUECHT, YUUTHIBAIOIINI YUCI0 peMHEN B miepeaayde.
z =43-11/(2,37-1,07-0,89-0,95) = 2,2.
[IpuHnmaem z = 2.

Hatsxenue BeTBU KIIMHOBOTO peMHs [4, ¢.136]

Fo = 850PC,C,/(2vC,) + 6v?,

rae Fy - HaTshKeHne BETBU KIIMHOBOTO peMHs, H;
P - nepenaBaemasi MOIIHOCTh, KBT;

Cp - KOOQQUIMEHT pexrma PabOThI, YYMTHIBAIOIIUN YCIOBUS

IKCIUTyaTalluy Tepeavuu;
C;, - KO3(pHULMEHT, YUYUTHIBAIOIINHN BIUSHUAC JJTUHBI PEMHS;
Z - YUCJIO pEMHEN B TIEpEIauc;
U — CKOPOCTh JABWKCHUS PEMHS, M/C;
v = 0,5w,,d; =0,5-101,2-140-1073 = 7,08
C, - K03(DPUIIMEHT, YUUTHIBAIOIINHN BIUSHUE yIJIa 00XBaTa;
6 = 0,18 H-c?/m? npu cedeHuu puMHs b -kospdunuenr,
YYUTHIBAIOIINN IEHTPOOCKHYIO CHITY.
F,= 850-4,3-1,1-1,07/(2-7,08-0,89) + 0,18 - 7,08% = 349 H.

JlaBnenue Ha Bajsbl [4, ¢.136]
E, = 2Fy,zsina, /2,
rae F, - naBiaenue Ha Bajisl, H;
Fy - HaTsKEHUE BETBU KIIMHOBOTO peMHs, H;

Z - YUCJIO pEMHEH B IIEpeaaye;
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@1~ YroJl 00XBaTa MEHBIIEr0 IIKHUBA.
E,=2-349-2-5in130/2 = 1331 H.

[[Iupuna mkuBoB [4, c.138]
B, = (z—1)e + 2f,

rae By, - mprHa MIKWBOB, MM;
Z - YUCJIO pEMHEH B Iepeaaue;
e = 19,0 - paccTossHuE MEXy COCEIHUMHU BIIaJUHAMU, MM;
f =12,5 - paccrosiHue MeXIy BIIaJIMHON U YCTYTIOM, MM.

B,=(2-1)-1942-12,5 = 44 mm.

4.3 Pacu€T 3y0UaThiX KojJec peayKropa

BriOupaem Marepuanisbl i1 3y0UaThiX KOJIEC.

st u3roroBiieHus 3youarbix kos€c BbiOMpaeM Cranmp 40X c
TEPMOOOPAOOTKOM - YIIyUIIICHUEM.

[To Ta6xa. 12.1 [2, ¢.140] mpuaMaeMm:

- Jui Kojeca TBEpmocTh 235..262 HB, (248 HB,y), op =

640 H/mMm?, npeamnoiaras, 49ro HauOOJbIas TOJIIMHA CCUYCHUS
3arOTOBKHU KOJIECA Sppey < < 125 MMm;

- s mectepau TBEpHOCTh 269..302 HB; (285 HB,y), or =

750 H/MM?, npu 1uameTpe 3aroTOBKH MIECTEPHH Dypen < 125 M.
I[lpu »stom HB; —HB, =285-248 =37 -  o0OecneunBaercs

npupadbaTbIBAEMOCTh 3yObEB.

OnpenaensieMa0MmycKaeMble HAMPSKEHUS.

ITo Tabn. 12.8 [2, c.152] HaxoauM YHUCIO ITMKJIOB HaMPSKECHUH,
COOTBETCTBYIOIINE MPEIeTy BBIHOCIMBOCTH: JIs mecTepHUu Nypq = 22,5 -
10°; nns xoneca Nyg, = 16,2 - 10°. Pexomennyercs Npp = 4 - 10°.

Yucio UMKIOB Harpy>keHust 3yObeB 3a BECh CPOK CIIykObI [2, ¢.152]:
KoJeca

Nz == 573(1)2Lh,
rae N, - Ynciio IUKIIOB HAarpyKeHHUs 3yObeB 3a BECh CPOK CITYKOBI
KoJIeca;

W, - YTIJIOBasi CKOpOCTh Oapabana, paji/c;
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Ly, - pecypc niepenayu.
N, =573:5,7-12-103 = 25 - 105;
IEeCTEPHU
Ny = Nyu,

rae N, - 9ucyo0 ITUKIIOB HArpy>KeHUs 3yObeB 32 BECh CPOK CITY>KOBI

HIECTEPHHU;
N, - 4HCII0 ITUKJIOB HArpy>KeHHUS 3yObEeB 3a BECh CPOK CITYKOBI
KOJIECA;
U - IepeIaTOYHOE YUCIIO.
N; =25-10°-5=127-10°.

YuuteiBas PEKOMEHIyeMbIe MUHUMAaJIbHBIC 3HAYCHUS

KO2(DPHUITMEHTOB JT0ATOBEYHOCTH U 3Ha4YeHUS N, u N,, momydum
Ky, =1uKp, = 1.

ITo Tabmume 12.7 [2, c.151] nomyckaemble KOHTAKTHBIE HAIIPSKCHUS
[0]po W Hanpsbkenus usruba [0]pg, COOTBETCTBYIOIIME YWCITY IUKIIOB
nepeMeHbl HanpsKeHUU Nyp U Npg:

JUIs MaTepuaa 3yobeB Kojeca [2, ¢.153]

[6]102 = (1,8HBy, + 67),

rie [0]yoo - TomycKkaeMble KOHTAKTHBIC HAMPSOKEHUS TSl MaTepuaa
3yObeBKoneca, H/MM?;
HB;p, - cpennsist TBEPIOCTD /IS KOJIeca.

[0]Fo2 = 1,03 HB;p,

rne [0]poz - MOMycKaeMble HaIpsOKEHUS HW3rubda it Marepuania
3yObeB Kojeca, H/MM?;
HB;, - cpennsist TBEPAOCTH IS KoJIeca.

[O-]FOZ = 1,03 - 248 = 255,
JJIL MaTepualia 3Y6BCB MEeCTCPHU

[0]Ho1 = (1,8 HB;, + 67),
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rae [0]yo1 - HONMycKaeMble KOHTAKTHBIE HAMPSKEHUS JUIs MaTeprana
3yObeB mectepHu, H/MM?;
HB;, - cpenssist TBEPAOCTD ICCTEPHH.
[0]po1 = (1,8 285 + 67) = 580 H/MMm?.

[0]ro1 = 1,03 HB;p,

rae [0]po1 - NMOMyCKaeMble HaNpsDKEHUS HW3ruda Ui Marepuania

3yObeB mectepuu, H/MM?;
HB; ¢, - cpenusis TBEPAOCTD JUTs KoOJIeca.
[6]po1 = 1,03 - 285 = 294 H/MMm2.

OmnpenensieM JOMYCTUMbIC HANPSKEHUS C  Yy4€TOM  pecypca
nepeaayu.

Tak kak Ky; = 1 u Kp;, = 1, To nonyunm:

(012 = 513H/MM?; [0]y, = 580 H/MM?; [0]f, = 255 H/MM? ; [0]#4
= 294 H/MM?.
OnpenensieM Bpalllarolnii MOMEHT Ha Bally koseca [2, ¢.101]

T, = Ps/wy,

rae T, - Bpalarouii MOMEHT Ha Bally KoJjeca, H - Mmm;

Pg - MomtHOCTB Ha Bany O6apabana, BT;

Wg - YTII0Basi CKOPOCTh OapabaHa, paji/c.

T, =3,9-103/3,7 = 1054 H - m.
OrnpenensieM MeKOCEBOE PaCCTOSHUE.
[Ipunumaem  pacuétabie  kodpdummentel: Y, = 0,4; s
pHUpPadaTHIBAIOIIUXCSI Kyp = 1,0; Kpg = 1,0.

Toraa MexxoceBoe paccTosgHue nepegauu [2, ¢.160]

@y > 49,5 (u+ 1)3JT2/(¢au2 [01) - 1,

TJIE (,, - MEXOCEBOE PACCTOSTHUE TIEpeaavu, MM;
U - Iepe1aTOYHOE YHUCJIO;
T, - Bpamarmui MOMEHT Ha Bajly koJieca, H - MMm;
Y, - K03 PUIUEHT MUPUHBI BEHIIa KOJIeca;
U - IepeIaTOYHOE YHUCJIO;
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[0] 2~ nommyckaeMoe KOHTaKTHOE HaIPsHKEHUE.
a, =49,5-(5+ 1)i/1054 -103/(0,4-5%2-5132) -1 = 219 mm.
[IprHIMaeM cTaHgapTHOE 3HAYEHUE A, = 225 MM.
OmnpepaensieM IpeaBapUTEIbHBIC OCHOBHBIC pa3MephI KoJieca.

HenmurensHblid nuamMeTp [2,c.155]
d,=2a,u/(u+1),

rae d, - IeIUTENbHBIN JUaMeTp Kojeca, MM;
a,, - MEKOCEBOE PACCTOSIHUE TIEpeauu, MM;
U - IepeaaTOYHOE YHCIIO.
d,=2-225-5/(5+1) = 375 mm.
[IInpuna Benna [2, c.160]

b, =Y,a,,

riae b, - MpuHa BEHIA KOJIeca, MM;
Y, - KOOQ(DUIMEHT MIUPUHBI BEHIIA KOJIECA;
a,, - MEXKOCEBOE PACCTOSIHUE NIEPEAAUH, MM.
b, =0,4-225 =90 mm.
Mopynb 3yObeB nepenauu [2, c.163]
Jlnst mpsimo3y0oii nepenayun npunumaem K, = 6,8.

m = 2 K, T,/(dyby[0]F2),

rJie M - MOYJIb 3yObEB Mepeiaun, MM;

K,,, - ko3 durueHT npsiMmo3y0oi nepenauu;

T, - Bpamarommni MOMEHT Ha Baily KoJieca, H - MM;

d, - NEeTUTENIbHBIN IUaMeTp, MM;

b, - mMpuHa BEHIIa;

[0]F2 - moTTyckaeMoe KOHTaKTHOE HaIpsHKEHUE.

m=2-68-1054-103/(375-90-255) = 1.6 Mmm.

ITo Tabnuue 11.1 [2, ¢.127] npunumaem m= 2 mMm.
OmnpenesnsieM 4UCio 3yObeB KOJEC.
CyMmapHoe yucio 3yObeB [2, ¢.166]

zy = 2 a,/m,
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7€ Zy - CYMMapHOE YHCIIO 3yObeB,;

a, - MEXKOCEBOE PACCTOSHUE Mepelauu, MM;
m - MOJyJIb 3yObEB TepeIauu, MM.
zy = 2+225/2 = 225.
Yuco 3yObeB 1ecTepHu U koseca [2, ¢.166]

zy =zy/(u+1),
/1€ Z1 - YUCJIO 3yObEeB IECTEPHU;
Zy - CyMMapHO€ YHCIIO 3yObeB;
U - IEpeIaTOYHOE YUCIIO.
zy =225/(5+1) =38.
Zy = Zy — Z3,

T7€ Z, - YUCJI0 3yOheB KOJIeca;
Zy - CyMMapHO€ YHCIIO 3yObeB;

Z4 - YUCJI0 3yObEeB IIECTEPHHU.
z, = 225 —38 = 187.
DaKTUYECKOE EPEAATOYHOE YUCIIO [2, ¢.165]

Uy = Z/ 74,

7€ Ug - PAKTUYECKOE TEPENATOUHOE YUCIIO;
Z, - YUCJI0 3yObeB KoJIeCa;
Zq - YUCJIO 3yObEeB IIECTEPHHU.
uy = 187/38 = 5.
OnpenensemM (pakTUYECKHME OCHOBHBIE T'E€OMETPUUECKHE pa3Mephbl
nepeaayu.
JlenutenbHbIe TMaMETPhI MIECTEPHU U KoJieca[2, c.165]

dl =mZz,,

rjae d, - NeIuTeIbHbIC TUAMETPhI MIECTEPHU, MM;
m - MOJIyJIb 3yObEeB Ilepeiauu, MM;
Z4 - YUCJIO 3yObEeB IIECTEPHHU.
d, =2-38=76.

d2=m'Z2,
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rae d, -IeIUTeNbHbBIE JUaMETPhl KoJieca, MM;
m - MOJYJIb 3yObeB Mepeaaun, MM;
Z, - 9uCio 3yObeB KoJjeca.
d, =2-187 = 374.
MexoceBoe pacctosiHue [2, ¢.165]

a, = (d; +d3)/2,

I7€ d,, - MEXKOCEBOE PACCTOSIHUE, MM;
d; - JeIuTEeIbHbIC TUAMETP IIECTEPHU, MM;
d, - IeNUTENIbHbIC TUAMETP KOJIeCa, MM.
a, = (76 +374)/2 = 225 mm,
JlnameTphl BEPIIMH MIECTEPHU U KoJieca [2, ¢.1165]

da1=d1+2m,

rae d,q - AMaMeTp BEPIIHUH IIECTEPHU, MM;
d; - AeIUTeIbHBIC TUAMETP IIECCTEPHU, MM;
m - MOJZyJIb 3yObEB Mepeadu, MM.
dyy =76+ 22 =80mMm.

da2=d2+2'm,

rae dgq - IMaMeTp BEPILIUH KOJIeca, MM;
d, - nenuTeNbHbIC TUAMETP KOoJieca, MM;
m - MOJyJib 3yObEB MEepeauu, MM.
dgp =374+ 2-2 =378 Mmm.
[IIupuna 3y0uaToro BeHIa Kojaeca u mectepau [2, ¢.159]

b, =Y,a,,

rae b, - mmpuHa 3y0UaToro BeHIa Kojaeca, MM;
Y, - K03hPUIUEHT MUPUHBI BEHIIa KOJeca;
a,, - MEKOCEBOE PACCTOSHHE TIepeaun, MM.
b, =0,4-225 =90 mm.

b1=b2+2,
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rje b, - mupuHA 3y0UaToro BEHIA IIECTEPHHU, MM;
b, - mmpuHa 3y0UaToro BeHIIa KOJIeCa, MM.
b; =90+ 2 =92 mwm.
OmnpepensieM TPUTOJHOCTh 3arOTOBOK MIECTEPHU U KOJieca.
JlnameTp 3aroTOBKH MIeCTEPHHU [2, ¢.167]

Do = dgy + 6,

rae D, - InaMeTp 3aroTOBKH IIECTEPHU, MM;
d g1 - TMaMETP BEPUIUHBI IIECTEPHU, MM.
Dyor = 80+ 6 = 86 MM < Dype, = 125 MM,
[Ipunumaem kojieco 0€3 BBIEMOK - MOHOJMTHOE, IS KOTOPOTO

ONpeAeIsieEM UPUHY 3arOTOBKU IIECTEPHU [2, C.167]
S3ar = bz + 4,

/1€ S;, - IIUPHUHA 3aTOTOBKY IIECTEPHH, MM;
b, - mmpuHa 3y0uaToro BeHIiia KoJjeca.
Ssar = 90+ 4 =94 MM < S, = 125 MM,
VY cnoBuUs NMPUTOTHOCTH 3aTOTOBKH BBITIOJTHSIOTCS.
OxkpyKHasi CKOPOCTb 3y0OUaThIX KOJIEC

Uy = dzwz/z,

r7ie U, - OKpY’KHast CKOPOCTh 3y0UaThIX KOJIEC, M/ C;

d, - IenuTeNbHbIE TUaMETpP KoJieca, MM;

W, - YII0Bas CKOPOCTh Oapabana, M/ c.

v, =374-1073-3,7/2=0,7 m/c.
[IpuarMaeM 9-10 cTenEeHb TOYHOCTH U3TOTOBIIEHUS KOJIEC.
OnpenensieMm cuibl B 3anemiennu [2,c.170].
OkpyxHas cuiia
Ft =2T,/d,,

rae Fy - okpyxHas cuna, H;
T, - Bpamaromuid MOMEHT Ha Bajly koJieca, H - MM;
d, - IenUTeNbHBIC TUAMETP KoJieca, MM.
F, =2-1054-103/374 = 5636 H.
Panuansuas cuia
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F=Ftg a,,

rae F,. - paguanbHas cuna, H;
F; - okpyxHnas cuna, H;
a,, - MEKOCEBOE PACCTOSIHUAE TTEpEaAYn, MM.
E. =5636-tg 20 = 2051 H.

[IpoBepsiem 3yObst KoJieca IO KOHTAKTHBIM HAMPSYKEHUSIM.

[IpuanMaem KO3(pPULIUEHTBI JTUHAMUYECKOU Harpy3Ku:
Kgy = 1,2; Kpy = 1,4.

PacuéTHoe KOHTakTHOE HanpsbKeHue [2, ¢.159]

o = 436 \/Ft gy +1)/(ds - by) - Kigg - Kigw

IJIe Oy - PacuéTHOE KOHTAaKTHOE HaNpskeHue, H /MMZ;
F; - okpyxHnas cuna, H;
Ug, - PAKTHUECKOE MEPENATOYHOE YHCIIO;
d, - AeNUTENIbHBIC TUAMETP KOJieca, MM;
b, - mmpuHa 3y0UaTOro BEHIIA KOJIECa, MM.
oy = 43645636 (5+1)/(374-90)-1-1,2 =
= 524 H/mM? < [0]y, = 513 H/MMm?
Ileperpyska coctaBisier 2% < 5%, KOHTaKTHas MPOYHOCTH 3yObEB
o0ecreunBaeTCs.
ITpoBepsieM 3yObst KoJieca MO HAPSIAKEHUSIM U3ruoa.
[Tpunumaem kosduiuentsl Gopmbel 3yda mo tadma. 13.1[2, c.162]
He KoppurrupoBaHHOro (x=0) 3ameniaeHus: 1Sl EeCTepHU Z1 = 76, Yry =
3,68; nnsa xkoneca z, = 374, Yg, = 3,63.
Pacu€THpie HampspkeHHsT u3rMO0a B OCHOBAaHHWU HOXKH 3yObeB
[2, c.162-163]:
KoJeca

Opy = Ypp * Ft /(b m) KrpKry,

IIe Opp - PacuéTHOE HAINpPsHKCHHE HM3ru0a B OCHOBAaHMHM HOXKKH
3yObeB Kojeca, H/MM?;
Yr, - ko (pdunment Gopmsl 3yda Komeca;
F; - okpyxHnas cuna, H;
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b, - mupuHa 3y0yaToro BeHIla Kojeca, MM;
m - MOJyJib 3yObEB, MM;
Krp - pacuy€rHblii KOOQGOHUIMEHT Ui NPUPAOATHIBAIOIIUXCS
KOJIEC;
Kr, - k03bpuiimeHT TMHaMUYEeCKON Harpy3KH.
Orp, = 3,63:5636/(90-2)-1-1,4 =137 H/MM? < [0]p, =
255 H/MM?;
ICCTEPHH
Op1 = Opz " Yp1/Ypa,

I€ Opq - Pacu€THOE HAMNpsHKEHHWE M3rnba B OCHOBAHMHM HOXKKU
3yObeB mectepuu, H/mMm?;
Opy - pacu€THOe HaNpsDKeHHEe M3ruba B OCHOBAaHUU HOXKKH
3y0beB Kojeca, H/MM?;
Yrq - k03 durenT hopmsel 3yda mecTepHu;
Yr, - koa(pdunment Gopmsl 3yda koseca.
op1 = 137-3,72/3,63 = 155 H/MM? < [0]F; = 294 H/MM2.
[IpouHocTh 3yObEB HA M3THO OOECTIEYNBAETCS.

4.4 TlpenBapuTenbHbIi pacy€T BaJIOB PEIYKTOPA U BHIOOP MOAIIUITHUKOB,
KOHCTPYUPOBAaHHUE LIECTEPEH U KoJleca

[IpeaBapuTenbHbIil pacuéT BaJIOB, KaK ykKe ObLIO YKa3aHO, TPOBOIST
Ha KPyYEHHE, TPUHUMAS TIOHKEHHBIE TOMYCKAEMbIEC HATIPSKEHUS.

BrinonHsiem pacueTt Beaylero Bania.
OnpenensieM Bpaiaromuii MOMEHT [2, ¢.101]

Tl == Tz/u,

rae T, - Bpamaromuid MOMeHT, H - M;
T, - Bpamaromiui MOMEHT Ha Baiy koiieca, H - M;
U - Iepe]aTOYHOE YUCTIO.
T, =1054/5=211H-m.
Jlommyckaemoe HamnpspKeHHe Ha KpydeHune npuMeM [T ] = 20 MIla. Oto e
BBICOKO€ 3HA4YeHUE TMPUHATO C Y4YE€TOM TOTO, YTO BEAyIIMM Baj
UCIIBITHIBAET U3TU0 OT HATSKEHUS KIMHOPEMEHHOM NepeIayn.

29



OnpenenvM AMaMeTp BBIXOJHOTO KOHIIA Bajia; HA BBIXOJHOM KOHIIE
BAJIa HACAXKEH IIKMB KIIMHOPEMEHHOU niepenauu [4, ¢.161]

dey = Y16 - Ty /(1 - [1k]),

rae d,; - IMaMeTp BBIXOJIHOT'O KOHIIA Bajla, MM;

T; - Bpamaromuit MOMeHT, H - M;

m = 3,14;

[Tk ] - nomyckaemoe HampsbkeHue Ha kpydeHue, MIla.

dyp = i/16 -211-103/(3,14 - 20) = 37,7 mm.

[Ipunumaem Omkaifiiee OosbIliee 3HAYCHUE U3 CTAHAAPTHOTO psja dyq =
38 MM.
JluameTp Basa 1o HOAITUITHUKAMU MpUHUMaeM d; = 40 MM.

PucyHnok 2-PacueTHast cxema BEIyIIero Baja
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Benomblii Ban
Bpamaromuii moment T, = 702 H - M.
Jlommyckaemoe HampspKeHUe Ha KpydeHue [T ] = 25 Mlla.

OnpenensieM IraMeTpbl BBIXOAHOIO KOHIA Basa. Ha BbIXOIHOM
KOHIIE Basia HacakeHa nosiymydra [1,c.161]

dyy = Y16 To/(m [1x]),
rae dy, - IMaMeTp BBIXOJIHOTO KOHIIA Bajia, MM;
T, - Bpamaromui MOMEHT Ha Bajy koJieca, H - M;
T = 3,14;

[Tk ] - monmyckaemoe HanpspbkeHue Ha Kpydenue, MIla.

dy, = /161054 - 103/(3,14 - 25) = 59,9 mm.

[IpuanMaem Onrkaiiiee 0oblliee 3HAYCHUE U3 CTAaHIAPTHOTO psifa dy, =
60 MM.

JluameTp Baja MoJi MOALIMIHUKAM MpUHUMaeM d,, = 65 MM. [{uamertp
BaJia 1MoJ1 3y0uaThiM KOJIeCOM IpuHuMaeM d,, = 70 MM.
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PucyHnok 3 — PacueTHas cxema BeIOMOro Baja

[Ipumem paguanbHbIe MIAPUKOTOAIIUITHUKOBBIE CPeAHEN cepuu; TabapuThl
MOJAIIUITHUKOB BBIOUPAEM M0 JUAMETPy Bajla B MECTE MOCAIKU
NOIMUIHUKOB d;y = = 35MM u d;, = 60 MM.

Ta6nuna. 2 - HapukonoAMMITHUKY paualibHbIe OJTHOPSIHbIC:

YcnoBHOE 0003HAUCHUE d D B
TTOIIITUITHUKA Pazmepsl, MM

308 40 90 23

313 65 140 33

[IlecTepHIO BBIMOJIHIEM 32 OJHO 1IE€JIOE C BAJIOM; €€ pa3Mephl OMPeEIEICHbI

BBIIIIE:

d, =76 MmM; dy; = 80; by = 92 MMm.

Komneco koBanoe: d, = 374 mm; dy, = 378 MM; b, = 90 MM.
Onpenensiem quamerp cTynuusl [4, ¢.233]
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dCT - 1,6 dKZI

rae d., - AMaMeTp CTYNHIIbI, MM;
d,> - IHaMeTp BaJia MoJ| 3y0UaThIM KOJIECOM, MM.
der = 1,670 =112 muy;
OnpenensieM QuHy CTynuubl [4, ¢.233]

ler = (1;2 - 1:5)d}<29

rae l., - ITWHA CTYIHUIIBI, MM;
dy» - AIMaMeTp BaJia MoJ1 3y0UaThiM KOJIECOM, MM.
le =(1,2+1,5)-70 = 84 + 105 MM, npunumaem [, = 95 Mm.
Onpenensem TonmuHy odoza [4, ¢.233]

5, = (2,5 +4)m,

rae O, - TOIIMHA 00012, MM;
m - MOJyJIb 3yObEB, MM.
6, =(25+4)-2=5+8mm.
[Tpunumaem 6, = 5 MM.
OnpenensieM TonmuHy aucka [4, ¢.233]

C=03"b,,

rae C — TONIIMHA OJUCKA, MM,
b, - mmpuHa 3y0YaTOro BEHIIa KOJIeca, MM.
C =0,3-90=27 mm.

4.5 KOHCTpYKTUBHBIE pa3Mepbl Kopryca peayKTopa

OnpenensieM TONIIMHY CTEHOK Kopryca [4, ¢.241]
6=0025a+1,

rjae § - TOJIIMHA CTEHKH KOpIyca, MM;
Q - ME)KOCEBOE PACCTOSIHUE, MM.
60 =0025-225+1 =8 mMm.
[Ipuaumaem 6 = 8 MM,
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Ornpenensem TONIUHY CTEHKU KPbIIKH [4, ¢.241]
51 = 0,02 a+ 1,

rjae §; - TOJNIIMHA CTCHKH KPBIIIKUA, MM;
Q - MEXKOCEBOE PACCTOSIHUE, MM.
6, =0,02-225+1 =7 mm.
[Ipuanmaem 6; = 8 MM.
OmnpegensieM TONUIMHY (IIAaHIIEB BEPXHEro Mosica Kopiyca U mosica
KpbIIKH [4, ¢.241]

b =156,

rjae b - TonmuHa aaHIa BEPXHEro 1mosca KopIyca, MM;
d - TOJIIIMHA CTEHOK KOPITyCa, MM.
b=15-8=12 MMm.

b1 - 1,5 51,

rae by - TonnumHa ¢iaHIla BEPXHETO MOsca KPBIIIKH, MM;
01 - TOJIIMHA CTEHOK KPBIIIKH, MM.
b; =1,5-8 =12 muM;
Omnpenensem TommuHy (QIaHIIEB HHKHETO IIosica Kopmyca |
KpbIIKH [4, ¢.241]

p = 2,356,

r7ie p - ToamrHa (JaHIa HIKHETO Tosica KopIyca, MM;
§ - TOJIIHMHA CTEHOK KOPITyCa, MM.
p=235-8=19 mm.
[Ipuanmaem p = 20 MMm.
Onpenensem quaMmeTp pyHIaMEHTHBIX 001TOB [4, ¢.241]

d, = (0,03 =~ 0,036)a + 12,

rae dq - nuaMmeTp 60JaTOB PyHAAMEHTHBIX, MM;

Q - MEXOCEBOE PACCTOSTHUE, MM.
d, = (0,03 +0,036) - 225+ 12 = 18,7 = 20,1 mm.
[Ipunrmaem 60aTHI ¢ pe3rooit M24.
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OmnpenensieM guaMeTp O0JTOB KPEMSIIUX KPBIIIKY MOAIIUITHUKOB
K Koprycy [4, ¢.241]

d, = (0,7 +0,75)d4,

riae d, - mnameTp 00NTOB KPETSIIUX KPBIIIKY K KOPITYCY y

TOIITUTTHUKOB, MM;
d, - TuaMeTp pyHIaMEHTHBIX OOJTOB, MM.
d, =(0,7+0,75)-24 =16,8 + 18 mm.

[Ipunrmaem 60aTHI ¢ pe3rooit M18.

Onpenensem  auamMerp  OOATOB  COCAUHSIONIUX  KPBIIIKY
¢ kopriycom [4, ¢.241]

d3 - (0,5 - 0,6)d1,

rjae d; - AuaMeTp OOJTOB COSAMHSIONIMX KPBIIIKY C KOPITYCOM, MM;
d, - TuaMeTp pyHIaMEHTHBIX O0JTOB, MM.
d; =(0,5+0,6) 24 =12 + 14,4 Mm.
[Ipunrmaem 60aTHI ¢ pe3rdoit M16.

4.6 IlepBbIil 3Tall KOMIOHOBKHU PEIYKTOPa

KoMnoHOBKY OOBIYHO MPOBOAAT B JBa 3Tamna. [IepBblii 3Tall CIyKUT

I TPUOJMKEHHOTO  OMPENENICHUS TOJOXKEHHUs 3yOuaThlx  KOJEC
OTHOCHUTEIBHO OMOPHBIX PEAKIIUH.
KoMNOHOBOYHBIM 4YEPTEK BBIMOIHAEM B OJHOM MPOECKIHAM - pa3pe3 Io
OCSIM BaJIOB IIPU CHATOM KPBILIKE PEAYKTOpA.
Haunnaem C BbhlUEpUMBAHUA OCEBOM JIMHWM, 3aTE€M JIBE BEPTUKAIBHBIC
JUHHAM - OCH BaJOB Ha pacCTOSHUH a,, = 225 MM. lllectepHio 1 Kojaeco
BBIUEPUHMBAEM YITPOLIEHHO B BUAE MPSIMOYTOJIbHUKOB.

OuepurBaeM BHYTPEHHIOK CTEHKY KOpITyca.

3a30p  MEXAy TOPLOM  IIECTEPHU M BHYTPEHHEM CTEHKOU

Kopmnyca [4, ¢.242]
A, = 1,26,

rae A, - 3a30p MEX]y TOPILIOM IIECTEPHU U BHYTPEHHEN CTEHKOM
KOpITyCca, MM;

d - TOJIIIMHA CTEHOK KOPITYCa, MM.
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A, =12-8=9,6wmMm.
3a30p OT OKpPY>KHOCTHM BEpIIMH 3yObEB Kojieca J0 BHYTpPEHHEU
CTEHKH KOpITyca
A=,
rie A —3a30p OT OKPYXXHOCTHM BEpIIMH 3yObeB Kojeca  JIo
BHYTPEHHEH CTEHKH KOpITyCa, MM;
d - TOJIITMHA CTEHOK KOPITyCca, MM.
A =8 mm.
PaccrosgHue Mexay HapyXHbIM KOJBIIOM MOJIIUITHAKA BEIYIIETO
BAJIa U BHYTPEHHEN CTEHKU Kopiryca [4, ¢.242]

A=,

rie A —3a30p OT OKPYXKHOCTH BEpUIMH 3yObeB  Kojieca [0
BHYTPEHHEN CTEHKU KOpITyCa, MM;
d - TOJIITMHA CTEHOK KOPITyCa, MM.
A = 8 MMm.

J1ms cMa3bIBaHUs TTOAMIUITHUKOB IPUHUMAEM IIJIACTUYHBIN CMA30YHbIN
Marepual. [[ns npenoTBpaiieHus uX BBIMbIBAHUS WIIH BHITCKAHUS
VCTOJIB3YEM MA3€yIePKUBAIOIINE KOJIbIIA, pazMepom Yy = 8 =~ 12 MM.
Haxomum paccrosaue Ha BeaymieM Baily [ =77 MM U Ha BeIOMOM
[, = 81 mm.

[Ipumem okonuarenbHo [; = [, = 81 mMMm.
I'myOuna rue3na noammunauka [4, ¢.303]

[. = 1,58,

rjae [ - rmyOuHa THe3/1a MOAMIUITHUKA, MM;
B - mipuHa NOAMIMITHUKA, MM.
[. = 1,5-33 =495 MMm.
[Tpunumaem [. = 50 MM,
TommuAay ¢aana A KPBIIKA TOAITHITHAKA IPHHAMAIOT IIPUMEPH"
paBHOU nuameTpy do oTBepcTusi; B 3ToM (uianiie A= 14 mm. Bricoty
rosioBku 0onta npunumaeM 0,7dg = 0,7 - 12 = 8,4 mm.

4.7 BTtopoii 3Tart KOMIIOHOBKHU PEIyKTOpa
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BTopoii sTan KOMIIOHOBKH MMEET 1IEeJIbI0 KOHCTPYKTUBHO O(OPMHUTH
3yOuarble Kojéca, Bajibl, KOPILYC, MOAIIUITIHUKOBBIE Y3JIbl U MOJArOTOBUTH
JAHHBIE JUIS IPOBEPKHU IMPOYHOCTU BAJIOB U HEKOTOPBIX APYTUX JCTaJICH.

[IpuMepHBIN TOPAIOK BBITIOJIHEHUS CIELYIOLINAM.

BrruepunBaeM LIECTEPHIO U KOJIECO IO KOHCTPYKTUBHBIM pa3Mepam,
HalZIcHHbIM paHee. 11lecTepHIO BBINOIHAEM 3a OJHO LETI0E C BAJIOM.

KoncTpyunpyem y3ei Beaymero Baia:

a) HAHOCHUM OCEBBIE JIMHHUHM, YJIAJICHHBIE OT CEPEAUHBI peAYKTOpa Ha
paccrosinue ;. Mcnonb3yst 3T OceBbI€ JIMHUM, BhIUEPUMBAEM B pa3pese
NOJIIUITHUKA ~ KayeHus: (MOKHO  BbIYEPUYMBATH OJHY  IOJIOBUHY
MOIIUITHUKA, a JIJIsl BTOPOM MOJIOBUHBI HAHECTU rabapuThl);

0) MeXay ToplaMu MOJIIUIIHUKOB U BHYTPEHHEH IMOBEPXHOCTHIO
CTCHKH KOpITyCa BBIUEPUYMBAEM Ma3CyAECpPKUBAKOIINE KoJibla. X TopIibl
JIOJKHBI BBICTYTIATh BHYTPh KOpIlyca Ha 1—2 MM OT BHYTpEHHEW CTEHKHU.
Torma o>t kosnba OyAyT  BBINOJHATH  OJHOBPEMEHHO  POJb
MacJIOOTOpachIBaOIIMX KoJyell. [[7s ymeHbllleHus 4ucia CTyleHed Baja
KOJIbI[a YCTAaHABIWMBAEM Ha TOT JK€ AWAMETP, YTO W MOAMMUIHUKE (I 35
MM). Dukcanus uX B 0CEBOM HAIPABJICHUU OCYIIECTBISETCS 3aMICUNKAMU
BaJia U TOPLIAMU BHYTPEHHUX KOJIEIl MO IITUITHUKOB;

B) BBIUCPUMBAEM KPBIINIKA MOAIMIMIHUKOB C YIUIOTHUTEJIbHBIMU
MpOKIaAKaMHu (TOIIUHON ~ 1 MM) 1 6onTamu. BosiT ycioBHO 3aBOUTCS B
IJIOCKOCTh YEPTEXAa, O YEM CBHUJICTEIBCTBYET BBIPHIB Ha IUIOCKOCTH
pazbema.

Boitnounble u  QeTpoBble YIUIOTHEHUSI NPUMEHSIIOT TJIaBHBIM
o0pa3oM B y3iax,

3aII0JIHEHHBIX TUIACTUYHOM CMAa3KOW. Y TUJIOTHEHUSI MAHXKETHOTO THUIIA
IIMPOKO UCIHOJB3YIOT KakK MpU IUIACTUYHBIX, TaK W MOPHU KHUIAKUAX
CMa30YHBIX MaTepuasax;

) epexo Bajia & 35 K BEIXOJHOMY KOHITY & 33 MM BBITIOTHSIOT Ha
paccrostHun 10—I15 MM OT TOpua KpBIIIKM MNOMAIIMIHUKA TakK, YTOOBI
TOpEI] BEJAOMOI0 IITKMBAa HE 3aJ€Bajl 3a TOJIOBKM OOJTOB KpEIJICHUS
KPBILIKH.

JImiHa NpUCOEAMHUTENIBHONO KOHIIA Bajda 33 MM ONpeaesercs
IIMPUHON BEAOMOTO IIKWBA KJIMHOPEMEHHOM MTEpEIauHm.

AHaJIOTUYHO KOHCTpyHpyeM y3el Beaomoro Baja. OOpaTum
BHUMAaHHE Ha CJIEIYIONMe 0OCOOCHHOCTH:
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a) i (Qukcaruyu 3yO04aTOro KoJieca B OCEBOM HallpaBJICHUU
npeaycMaTpuBaeM YTOJIIEHHWE Bajla C OJHOM CTOPOHBI W YCTaHOBKY
pPacoOpHOM BTYJIKH— C IPYTOM;

MECTO Tiepexoia Bajia oT & 65 MM k & 60 MM cMemaeMm Ha 2 — 3 MM
BHYTPh PACHOpPHOW BTYJKH C TEM, 4YTOOBI TapaHTUPOBATh MPHUKATHE
Ma3eyIepKUBAIOIIETO KOJIbIIa K TOPILY BTYJIKH;

0) OTJIOXHUB OT CEpeMHBbl PEeayKTopa paccTtosHue 12, mpoBogum
OCEBBbIC JIMHHM M BBIUEPUYMBAEM TOJIIMIHUKYA. B Hamem ciydae ocu
BEJIYIIETO U BEIOMOTO BAJIOB paciiojiaraéM Ha OJIHOM TMJIOCKOCTH;

B)  BBIUEpPYMBAEM  Ma3CyJCp)KHBAIOIIME  KOJbIA,  KPBIIIKH
MOAIIUITHUKOB C

IPOKJIaJAKaMU U O0JTaMu;

r) nepexo Basia & 60 K BEIXOJHOMY KOHITY &J 55 MM BBITIOHSIIOT Ha
paccrostHun 10—15 MM OT TOpua KpBIIIKM MNOJAIIMIHUKA TakK, YTOOBI
cTynuiia MydThl HE 3a]IeBaJl 32 TOJIOBKU OOJITOB KPETUJICHUS KPBIIIKH.

Ha BemymemM u© BemoMOM  Bajlax  IPUMEHSEM  IIITOHKH
MPU3MATHYECKUE CO

ckpyrieHHeiMu  TopuamMu no ['OCT 23360-78. BeluepunBaem
IITIOHKHU, TIPUHUMAsI MX JTMHBI Ha 5 — 10 MM MEHbIIIE JIJTUH CTYIIHII.

HemocpeacTBeHHBIM H3MEPEHUEM YTOUYHSAEM PACCTOSHUS MEXITY
oropamMu 1

PacCTOSIHUSI,  ONpPEACNIAIONIME  IOJIOKEHHE  3yO04aThlX  KOJiec
OTHOCHUTEIIHO OTIOP.

4.8 TerumoBou pacy€r peayKTop

[IpyarMaeM ycliOBHE€, YTO KpBIIIKA U KOPIYC PEAYKTOpa HMEIOT
TEIUIOOTBOIAIINE paauatopsl. [Lnomanas TemiooTBOAAIIEH TOBEPXHOCTH
pelyKTopa BMecTe ¢ pajuaTopamu papHa A = 1 M2,

[lepenan TeMmeparypsl peayKTOpa Npu padoTe
[1,c. 256]

At = Pp(1—1m)/(KA) < [At],

rie At - mepemaj TeMIepaTypbl peayKkTopa mpu padore, °C;
Py, - TpeOyemasi MOIHOCTD SJIEKTpOABUTATENS, KBT;
1) - OOIIMI K1 IPUBOJIA;
A - mIoma s TEMIOOTBOIAIIEH ITOBEPXHOCTH, M?;
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K; = 11 + 17 - x03pHUmeHT TernIonpoBOIHOCTH;
[At] - nomycTuMbIii Iepernan Temneparyp, °C.
At =431 -10%-(1-0,9)/(17-1) = 25,3 < [At] = 60°C.
Ycnoeue At < [At] BeimonHeHO, peayKTOp paboTaeT 0e3 meperpesa.

4.9 IIpoBepka NPOYHOCTH MIMOHOYHBIX COETUHEHUN

[IpyHUMaeM MIMOHKU MPU3MATUYECKUE CO CKPYIVIEHHBIMU TOPILIAMH.
Pa3Mepsbl ceueHnil IIMOHOK U NTa30B U JIuHbI IOHOK - o ['OCT 23360 --
--78 [1, c.169].

Marepua mmoHok - Ctans 45 HOpMaau30BaHHas [0, | = 210 MIla.

[IpoBepsieM NPOYHOCTH MIMOHOYHBIX COEMHEHUI HAa BEAYILIEM Bay.

[Ipu gmameTpe BBIXOAHOTO KOHIA Baja dy; = 38 MM cedeHHE IIIOHKHU
b X h =10 X 8 MM, rmyOmnHa 1Ma3a Ha Baly t; = 5 MM ¥ JJIMHA IITOHKH
[ = 36 MM (pu mIMpUHE BEIOMOTO IMKUBA 44 MM);

Ocm = 2T1/(d31(h tl)(l - b)) O-CM

TOE Oy - HanpsokeHus cmsatust, Mlla;
T; - Bpamaroni MOMEHT Ha BeaylleM Bairy, H - MM;
dyq - THaMeTp BBIXOAHOTO KOHIIA BaJla, MM;
h - BeICOTA IITIOHKHU, MM;
b - mmpuHa MITIOHKHU, MM;
[ - mIMHa MIMOHKU, MM
t, - ryOrHa Mma3a Ha Bally, MM.
O-CM
=2-211- 103/(38 -(8—-5)(44 — 10)) = 108,8 MIla < [o,,,] = 210 MlIla.
Y ci10BUE BBIIIOJHEHO.
[IpoBepsieM IPOYHOCTH IMITTOHOYHBIX COCTMHEHUM Ha BEIOMOM Bay.
[Ipu nrameTpe BBIXOAHOTO KOHIIA Bajia d,, = 60 MM cedeHHe MIMOHKU
b X h=16 X 10 MM, rimyOuHa naza Ha Bajldy t; = 6 MM U JUIMHA IITTOHKH
[ = 80 MM (mpu auHE CTynUIEI ToayMydTh 82 MM); [4, c. 310]

M ZTZ/(dBZ(h - tl)(l b)) O-CM

TOE Oy - HanpsokeHus cmsatust, Mlla;
T, - Bpamarmmuni MOMEHT Ha BeAylleM Bainy, H - MM;
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dg, - THaMeTp BBIXOAHOTO KOHIIA BaJia, MM;

h - BBICOTa IITIOHKH, MM;

b - mmpuHa MIITOHKH, MM;

[ - nVHA IITOHKH, MM,

t, - rryOuHa Ma3a Ha Bajy, MM.
Ocm
= 2-1054- 103/(60 - (10 — 6)(80 — 16)) = 137 MIla < [0, ]210MIla.
VYcioBue BBIIOJHEHO.

4.10 BeluepunBaHue peayKTOpa

PenykTop BhIUEpUUBAIOT B ABYX MPOEKIUAX Ha Jucte popmara Al B
Macirade 1:1 ¢ OCHOBHOM HAIKUCHIO U CIEU(PUKAIIACH.

4.11 Bp16op copTa Macia u cOopka perykropa

CwmaspiBaHue 3y04aToro 3aleryieHds] MPOU3BOAUTCS OKYHAaHHEM
3y04aToro kKoseca B
Macjo, 3aJMBa€MO€ BHYTPh KOpIyca JI0 YPOBHS, OOECIEYMBAIOIIETO
norpy>keHue koseca npumepHo Ha 10 mM. OObeM MacisiHON BaHHBI V
OIpeJIEeTIsiEM U3 pacueTa
0,25 nm3 Macna Ha 1 kBT nepenaBaemoii MomHocTH [4, ¢.321]
V=0,25-431~11aMm3.

ITo Tabmune 10.8 [1, ¢.253] ycranaBiauBaeM Bs3KOCTh Macia. [Ipu
KOHTaKTHBIX HampspkeHusx oy = 509 MIla u ckopoctn v = 7,66 M/C
pEKOMEHayeMasl BS3KOCTh Macja JOJKHA ObITh MPUMEpPHO paBHa 22 -
109 m?/c.

[To Tabmune 10.10 mpuaumaem Macio HuaayctpuansHoe M-20A
(mo 'OCT 20799-75%*). Kamepbl NOAIIUITHUKOB 3aMOJHSAEM ILIACTUYHBIM
cMa304HbIM MaTepuasioM Y C-1, mepruoandecKku MOMOIHIEM €ro MIPULIEM
4yepes3 Mpecc-MacaeHKHU.

Ilepen cOOpkoOil BHYTPEHHIOIO TIOJIOCTh KOpIyca peayKTopa
THIATEIBHO OYMIIAIOT MU MOKPBIBAIOT MAacCJIOCTOWKON Kpackou. COopky
MPOU3BOJSAT B COOTBETCTBUU CO COOpPOYHBIM YEPTEHKOM PEAyKTOpa,
HA4YWHAas C y3J0B BajJOB: HA BEAYIIMH Bal  HACAKUBAIOT

Ma3CyACPKUBAKOIIKUEC KOJIbLId W IIAPUKOIIOAIIHUIIHUKH, ITPCABAPUTCIBHO
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HAarpeTbie B Maclie 110 80-100°C; B BeOMBIif BaJl 3aKJIAABIBAIOT LITIOHKY
16 X 10 X 80 u HanmpeccoBbIBAIOT 3yOUaToe Kojieco A0 yropa B OypT Bana;
3aTEM HAJEBAIOT PACIOPHYIO BTYJIKY, MAa3€yJepKUBAIOIIHE KOJbLA U
YCTAHABJIMBAKOT IIAPUKOIMOIIIUITHUKY, MPEIBAPUTENBHO HArpeThle B
Mmacie. CoOpaHHbIE BaJlbl YKJIAJAbIBAIOT B OCHOBAHUE KOPITyca peyKTopa u
HAJICBAIOT KPBIIIKY KOPITyCa, IMOKPBIBAsl IMPEABAPUTEIBLHO ITOBEPXHOCTHU
CThIKAa KpBIIMIKK M KOpPIyCa CHOUPTOBBIM JAKOM. [lJI1 1EHTPOBKH
YCTAHABJIMBAKOT KPBIIIKY Ha KOPIYC C NOMOIIBI JBYX KOHUYECKHX
MTU(TOB; 3aTATUBAIOT OOJITHI, KpEIsIIue KpbIIKy K Kopmycy. Ilocne
ATOr0 Ha BEJIOMBIN BaJl HAJIEBAIOT PACIOPHOE KOJBIO, B HOAIIUITHUKOBBIE
KaMepbl  3aKJIaJbIBAIOT  IUIACTHYHYK)  CMa3Ky, CTaBSIT  KPBIIIKHU
MOJAIIUITHUKOB €  KOMIUIEKTOM  METAUIMYECKUX  MPOKIAAOK  JJIs
perynupoBkd. llepen mNOCTaHOBKOM CKBO3HBIX KPBIIIEK B MPOTOYKH
3aKJIQJBIBAIOT BOMJIOYHBIE YIIJIOTHEHUS, MPOMUTAHHBIE TOPSIYUM MAacCJIOM.
[IpoBepsrOT MOPOBOpPAYMBAHMEM BAJIOB  OTCYTCTBHE  3aKJIMHUBAHUS
MOIIUITHUKOB (BaJibl IOJKHBI ITPOBOPAYMBATHECS OT PYKH) U 3aKPEILISIOT
KpBIIIKA BUHTaMH. Jlajiee Ha KOHEI BEAyIIEro Bajia B IIIOHOYHYIO
KaHABKY 3aKJIaJIbIBAIOT IINOHKY, YCTAHABIMBAIOT IIKUB U 3aKPEILISIIOT €€
TOPLOBBIM  KPEIUICHUEM: BHHT TOPLOBOTO  KPEIUICHUS  CTOMOPSAT
CHEIUAIbHON TUIAaHKOW. 3aTeM BBEPTHIBAIOT MPOOKY MACIIOCITYCKHOTO
OTBEPCTUSA C MPOKIAJKOM W IKE3JIOBBIM MAaclOyKa3aTeiab. 3AIMBAKOT B
KOPIYC Macli0 M 3aKpPbhIBAIOT CMOTPOBOE OTBEPCTHUE KPBIIIKON C
MPOKJIAJIKOM M3 TEXHUUYECKOTO KapTOHA; 3aKPEIUIAIOT KPBIIIKY OO0JITaMHu.
CoOpaHHBIN peayKTOp OOKATHIBAIOT U MOJABEPTalOT UCTIHITAHUIO HA CTEHE
10 IPOrpaMMe, YCTaHABIMBAEMON TEXHUYECKUMU YCIIOBUSIMH.
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[Tpunoxenue 1

MUHUCTEPCTBO HAYKHU 1 BBICHIEI'O ObPA3OBAHUA
POCCUNCKOU ®EJIEPALINN
bpsiHCKH1 TOCY 1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET
[Tonurexunueckuii kosmemx (IIK BI'TY)

15.02.01

KYPCOBOU ITPOEKT
Jucuumnuna: OI1.03 TexHuueckas MeXaHUKa

Tema npoexra:

TTOSICHUTEJILHA ST 3ATIMCKA
MKTY.KII__ . 000113

OTnenenue Ounoe

CryneHt

['pymnma

IIpennonaBarens

Jlarta

Onenka
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[Ipunoxeunue 2
bpsack 20...

MuHHCTEpCTBO HAYKH U BhICIIETO 00pa3oBanus Poccuiickoit @enepaiyu

bpstHCKMI TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
[Tonurexunueckuii komiexk (ITK BI'TY)

«YTBEpKIAIO»

Hpe,[[CGI[aTeJ'IB LIUKJIOBOM KOMHCCHH

«_» 20 r.

3agaHue

HA KypPCOBO€ MPOEKTHPOBaHHE MO 001menpogecCHOHATbHON THCIHIIIHHE
OI1.03 Texunuyeckass MEXaHUKA

Crynenr TPYIIIbI MITO
Tema npoekra:

Coneprxanue U 00bEM MPOEKTa
KypcoBoii IpoeKT cOCTOUT U3 MOSCHUTEIBHOM 3anmucku 00bEMoM 40 nrctoB Gpopmara A4 u
rpadudeckoii yactu 2 nucra popmara Al u 1 muct popmara A2

ConeprxaHue MOSICHUTEIIbHOM 3alHCKU
TUTYyIBHBIN TUCT
3ajaHue 175 KypcoBOro MpOeKTa
Conepxanue:
Beenenue
1 Pacu€THO-KOHCTPYKTOPCKHIL pa3aen
1.1 Be16oOp 351€KTpOABUTATEh M KHHEMATUYECKHUIM pacuéT
1.2 PacuéT knuHOpeMEHHOM Iepeaadn
1.3 Pacuér 3y0uaThIX KOJIeC peayKTopa
1.4 TlpeaBaputenabHBINA pacy€T BAJIOB PEAyKTOPa U BHIOODP MOAIIUITHUKOB, KOHCTPYKTHUBHBIC
pa3Mepsl HIECTEPHU U KoJieca
1.5 KoHCTpyKTHBHBIE pa3Mephl KOpIlyca pelyKTopa
1.6 TlepBsIii 3Tanm KOMIIOHOBKH PEIyKTOpa
1.7 ITpoBepka AOATOBEUYHOCTH MOLIUITHUKA
1.8 BTopoii 3Tan KOMIIOHOBKH PEIyKTOpa
1.9 TennoBoii pacu€r pegykropa
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1.10 IIpoBepka MpOYHOCTH HIOHOYHBIX COSCAMHEHUHN
1.11 YTouHEHHBIN pacy€T BAJIOB
1.12 BeiuepunBanue peaykropa

1.13 Beibop copra macna
2 CrangapTtu3zanus

Crnucok UCI0JIb30BAaHHOM JIMTEPATYPhl

1 KomnonoBka pegykropa
2 Yeptéx penykropa

[Ipopomxenue npuoxeHue 2

['paduueckas yactpb

3 Yepréx neranu penykropa (Balj, IMIECTEPHS, KPHIIIKA)

['paduk BHIIOSHEHUS KYPCOBOTO IPOEKTA

Otan paboThl

O0BéM
BBITIOJTHEHHS B
%

CpoK BBITIOJIHEHUS

mo rpaduky | ¢akTuueckas

IToamuce
MpenoaaBaTesist

BBenenue

1 PacuéTHO-KOHCTPYKTOPCKHIA
pazznen

1.1 Be16op ayeKTpoaBUraTeNh U
KUHEMAaTUYECKUHN pacyET

1.2 Pacuét knmHOpeMEHHOU
nepenadu

1.3 Pacuér 3yOuartbIx 3aneraeHui
peayKTopa

1.4 IlpenBapurenbHblii pacuér
BAJIOB peAyKTOpa U BBIOOp
MOAIIMITHUKOB, KOHCTPYKTUBHbIE
pa3Mepsl LIECTEPHHU U Kojeca

1.5 KoHCTpYKTHBHBIE pa3Mepbl
KOpITyca peyKTopa

1.6 IlepBelii 3Tarm KOMIIOHOBKH
penykropa

1.7 IIpoBepka JOJATOBEYHOCTH
MOJIITMITHUKA

1.8 Bropoii 3Tan KOMIIOHOBKH
penykropa

1.9 TennoBoii pacy€T peayKTopa

1.10 IIpoBepka npouyHocTu
LITIOHOYHBIX COEIMHEHUN

1.11 YTouHEHHBIN pacuéT BajoOB

1.12 BeluepunBaHue pegykropa

1.13 Bribop copra macna

2 CrangapTtuzamnus

JlaTa BeIIa4u 3a1aHUS

Cpox BBITIOJIHEHUS PAOOTHI

3ajaHue pacCMOTPEHO M OJI0OPEHO UKJIOBOM KoMHUccHe « MOHTaX U
TeXHUYECKasl HKCIUTyaTalks IPOMBIIIJIEHHOTO0 000PY/I0BAHUS
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